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PaGoyasi nporpamma
0 XUMUHU
OCHOBHO€ 0011iee oOpa3oBaHue , 8-9 Kiacchl

KonunuectBo wacoB 8a kiacc- 69, 86 kiacc —69
9a kitacc- 67, 96 xiacc -67

Vyurens Onetauk Oxcana AHIpeeBHA

IIporpamma pazpaboTana Ha OCHOBe

IIPUMEPHON IIpOorpaMMbl I10 XMMHH OCHOBHOI'O OOLIEro 0Opa30BaHUS C
HCIIOIB30BaHUEM aBTOPCKOM mporpaMMbl 1Mo xumun I 'abpuensua O.C., 8.9
KJIACCBHL.




1. HossicHUTEALHAA 3AIHCKA

PaGouas nporpamma no xumuu Jyist 8,9 kiaccoB pazpaboTaHa Ha OCHOBE:

- (enepambHOTO TOCYAAPCTBEHHOTO O00pPA30BATENILHOTO CTAaHAApPTa OCHOBHOTO OOINEro 0oOpa3oBaHUS
(nmpukaz MwunoOpuayku Poccum ot 17.12.2010 Ne 1897 «OO06 yTBepkKJICHHMM M BBEICHHH B JCHCTBHC
benepanbHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO 00111ero 00pa3oBaHus);-

-IPUMEPHOM OCHOBHOHM 00pa30BaTeIbHOM MNPOTrpaMMBl OCHOBHOTO o00Imero obpasoBanus (0700peHa
(enepanbHbIM y4EOHO-METOJUYECCKUM OOBEAMHEHHEM 110 00LIeMy OOpa30BaHHIO, MPOTOKOJN 3aceJaHHs OT
08.04.2015 Ne 1/15);

-OCHOBHOM 00pa3oBaTebHON IPOrpaMMbl OCHOBHOTO 001iero oopazoBanus MbBOY EnuzaBeroBckoii
COIL;

- MIPUMEPHON MPOTPaMMBI 110 XUMHH OCHOBHOT'O OOIIEro 00pa30BaHUs C MCIOJIB30BAaHUEM aBTOPCKOMN
nporpammel O.C.I"abpuensza;

- yueOHoro miana MBOY Enusaserosckoit COL na 2019-2020 yuyeOnslii rox (mmpuka3 ot 26.06.2019r
Ne94);

- kanengapHoro yuye6noro rpajpuxa MBOY EnuzaeroBckoiri COII na 2019-2020 yueGHbIN TOJI
(mpuka3s ot 19.08.2019r Ne109);

denepanbHOrO TEpeuHsT Y4YeOHHKOB, DPEKOMEHIYeMBIX TpPUKa3oM MUHHCTEPCTBA IPOCBEIICHUS
Poccuiickoit ®enepanuu ot 31 mapra 2014 roga Ne253 (B pemakuuu npukazoB MunoOpHayku Poccun ot
08.06.2015 Ne 576, ot 28.12.2015 Nel1529, ot 26.01.2016 Ne 38, ot 08.06.2017r Ne535, ot 20.06.2017r Ne
581, ot 05.07.2017r Ne629) Ha ocHOBaHMM NyHKTa 4 mpukasa ot 28 nekaOps 2018 roma Ne 345 «O
@®enepalibHOM IepeuHe Y4YEOHUKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHUIO NPHU peaTu3alud HMEIOLIUX
TOCYJapCTBEHHYIO aKKpeAUTAIlMi0 00pa30BaTEebHBIX MPOrpaMM HadaJbHOI'O OOIIEro, OCHOBHOI'O OOILEro,
cpemHero olmiero oopa3oBaHus» ;

- npukaza MBOY Enu3zasetoBckoit COILl «O6 yTBepkaeHHH NepedHs Y4eOHHKOB, HCIOJIb3YEMBbIX B
yuebHoM mpouecce B MBOVY Enuzaserosckoit COLL B 2019-2020 yue6HOM roay» ot 15.05.2019 roma Ne52;

- ¢ y4eToM TpeOOBaHMI K OCHAIICHHIO 00pa30BaTEIHHOTO MpOIlecca B COOTBETCTBUU C COJCPKAHUEM
HAIOJTHEHUS YIeOHBIX MPEIMETOB KOMITIOHEHTA rOCYIapCTBEHHOTO CTaHAapTa 00IIero oopa3oBaHus

U OpUCHTHUPOBAaHa Ha pa60Ty o y‘le6HO'MeTOI[I/I‘ICCKOMy KOMIUJICKTY:

-aBTOpckoil mporpammel 1o 6uonorun O.C.I'aGpuensHa « Xumus. 8 kinacey, «Xumud.9 kmace» (T. /1.
['amOypuesa.llporpamMmer it 001Ie00pa3oBaTenbHBIX yupexkaeHuin. Xumus.7-9kmaccel. poda, 2017r).

- yauebnnka (YMK O.C.I'abpuensna): Xumus. 8xi.: yue0. st o6meoOpazosar. yupexaennii / O.C.
["abpuensu. — M.: lIpoda, 2016.

Xumus. 9xi.: yae0. s ob6meobpazosar. yupexaennii / O.C. 'aGpuensa. — M.: lpoda, 2017.

- 'abpuensam O. C. Meroaundeckoe mocodue st yuanrens. Xumust. 8—9 ki1, — M: lpoda, 2017.



-9 xi1.: lunaktuaeckue Mmatepuansl. — M.: briuk mtoc, 2017.

- 'abpuensm O. C. HacronpHas kaHura yunrtesns xumuu. 8 — 9 ki1.2016
-I'abpuemnsim O. C., bepeskun I1.H. «Xumus. KoHTponbHbIe U IPOBEpOYHBIE
pabote» 8-11 xmaccel. poda .2017

DKpaHHO-3BYKOBBIE TIOCOOHS:

1.Ypoxu xumuu Kupumna u Medoaus . 8-9 knacc

Texuuueckue cpencra ooyuenus (cpeacrsa MKT) —  kosekuus npe3eHTalnii mo HEOPraHUYECKOM,
OpraHUYECKON U 00IIeH XUMUH.

Hudpossie o6pazoBaTenbHbie pecypchl — kKoyuekiust LIOP no xumumn.
Y4eOHO-TIpakTUYECKOe U yueOHO0-1a00paTopHOE 000PYI0BaHUE:
Habop poOUPOK, KOJIO, ITATHBOB, CIUPTOBOK; HAOOP PEaKTHBOB MO0 HEOPTaHMUECKOW M OpPraHMYeCKON

XUMHHU.

Nudopmanuonnsie cpenactsa (MuTepuer-pecypce).

1. www. edu.ru - "Poccuiickoe obpazoBanue" deaepanbHbIi TOPTAI.

2. www.school.edu - "Poccuiickuii 001ieo0pa3oBarenbHbIi mopTan'.

3. www.school-collection.edu.ru/ Enunas kosuiekims udpoBbix 00pa3oBaTeIbHBIX PECYPCOB

4. JlokyMeHTaIHs1, paboure MaTepUualtbl A1l YUUTEIS] XUMAU WWW.it-n.ru «CeTh TBOPUSCKHUX YUUTEIICH)
6. OTKpPBITHIH KJIacC CETEBBIC 00pa3oBaTebHbIC CO00IECTBa Www.openclass.ru

7 www.festival.1september.ru ®ectuBanp negaroruueckux uaen "OTKPITHIHA ypOK"

8 NnTepHer-pecypc «Enunas koyuiekius HudpoBbIx 00pa3oBaTeibHbIX pecypcoBy. — http://school-
collection.edu.ru

9 Unrepuet-pecype «becruatapieBuaeoypokuy -http://InternetUrok.ru/ru/besplatnye/

2.Ilnanupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOro kypca «Xumus 8 kiiace»

Tema 1. BBenenune B xumuio (6 1)

Y4yeHuk HAyYHTCH !

UCIOJb30BaTh MPHU XapaKTEPUCTHKE BEIIECTB IMOHSITHA: «aTOM», «MOJEKYIa», <«XMUMHYECKHU
DJIEMEHT», «XUMUYECKMH 3HAK, WM CHMBOII», «BEILECTBO», «IIPOCTOE BELIECTBO», «CIOKHOE
BEIIIECTBOY, «CBOMCTBA BELIECTBY», «XUMHUYECKHUE SIBJICHUY, «(DU3MUECKUE SIBICHU», «KO3(DPULINEHTHI»,
«MHJEKChD», «OTHOCUTEJIbHAs aTOMHAasl Macca», «OTHOCUTEJbHAs MOJIEKYJSIPHAs Maccay», «MaccoBast
JI0J1s IIEMEHTaY;

3HaTh: NIPEIMETHI U3yUEHUSI €CTECTBEHHOHAYUYHBIX JMCLUIUIMH, B TOM YMCIE XUMHUHM; XMMUYECKHE
CHUMBOJIbI, UX Ha3BaHUS U NIPOU3HOLLIEHUE;

KJIaCCU(UIIMPOBATh BEIIECTBA IO COCTABY Ha MPOCTHIE U CIIOKHBIE;

pa3ianyaTh: TeNla U BEIIeCTBA; XUMHUUECKHUM 3JIEMEHT U MPOCTOE BEIIECTBO;

ONHUCHIBATh: (POPMBI CYIIECTBOBAHUS XHUMHUYECKUX DJIEMEHTOB (CBOOOAHBIE aTOMBI, IPOCTHIE
BEIIECTBA, CJOXHBIC BellecTBa); TaOiaumuHyo (opmy Ileproanueckoit cHCTEMBbl XUMHYECKHX
AIIEMEHTOB; MoJIoKeHue neMeHTa B Tabmuie /. Y. MenzaeneeBa, UCNONb3ys MOHITHS «TI€PUOI»,
«TpyMIay, «rJaBHAs MOATPYIIa», «II000YHAs MOATrPYIINaY; CBOWCTBA BEIIECTB (TBEPABIX, YKUIKUX,
ra3zo000pa3HbIX);

OOBSICHATB CYIIHOCTh XMMUYECKHX SIBJICHUH (C TOUKH 3PEHUS] aTOMHO-MOJIEKYJISIPHOTO YUEHHS) U UX
NPUHIUIHAIBHOE OTJINYKE OT (PU3NUECKUX SIBIICHHIA;

XapaKTE€PHU30BaTb: OCHOBHBIC MCTOJAbI M3YUCHUSA CCTCCTBCHHBIX AOWCIUILINH (Ha6m0)1eH1/1e,
HKCIIEPUMEHT, MOJIETUPOBAHUE); BEIIECTBO IO €ro XHUMHYECKOH ¢opMylie COrjacHO IJIaHy:
Ka4eCTBEHHBI COCTaB, TUI BeIleCTBa (IIPOCTOE WM CIIOKHOE), KOJMYECTBEHHBIH COCTaB,


https://docviewer.yandex.ru/r.xml?sk=c0c66e0fcaebc956dd6d6e8cf4caf830&url=http%3A%2F%2Fwww.school
https://docviewer.yandex.ru/r.xml?sk=c0c66e0fcaebc956dd6d6e8cf4caf830&url=http%3A%2F%2Fwww.school-collection.edu

OTHOCHUTCIIbHAs MOJICKYJIApHAsA MacCa, COOTHOIICHHUEC MACC 3JICMCHTOB B BCHICCTBC, MACCOBBIC NOJIN
3JIEMEHTOB B BEIIECTBE (VIS CIIOKHBIX BEIIECTB); POJIb XUMHH (TTOJIOKUTEIHHYIO M OTPUIIATEIBHYIO)
B )KM3HU YEJIOBEKA, apryMEHTHPOBATh CBOE OTHOIICHHE K ATOU MpodiieMe;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO MAacCy BEIIECTBA M MAaCCOBYIO JIONIO XHMHYECKOTO
DJIEMEHTA B COCIMHCHMSIX;

NPOBOJIUTH HAOJIOICHUSI CBOWCTB BEIIECTB U SIBJICHUH, MPOUCXOISIINX C BEIICCTBAMHU;

coONIro/IaTh TpaBHUJIa TEXHUKU OE30IMaCHOCTH IPH TPOBEACHUM HAOMIOICHHNA W Ja00paTOPHBIX
OTIBITOB.

Yuyenuk IOJYYHUT BO3MOKHOCTH HAYYUTHCS .

omnpenensiats npoOjemMbl, T. €. YCTaHAaBIMBaTh HECOOTBETCTBUE MEXIY JKEJIaeMbIM H
JIEHCTBUTEIIbHBIM;

COCTaBJISITh CJIOXKHBIH IJIaH TEKCTA,

BJIa/IETh TAKUM BUJIOM U3JIOKEHUS TEKCTA, KaK IOBECTBOBAHUE;

0] PyKOBOJICTBOM YUHUTEISl IPOBOJUTH HEMOCPEICTBEHHOE HAOIIOACHNE;

MO/l PYKOBOJCTBOM yuuTelsl OGOPMIISATH OTYET, BKIIIOUAIOLIUN OMHCaHHe HaOIIOJCHHS, €ro
pE3yNbTaTOB, BHIBOJIOB;

UCIOJIb30BaTh TAaKOW BHMJ  MBICIEHHOTO (MIEAJbHOTO) MOJEIMPOBAaHUS, KaK 3HAKOBOE
MOJIeMpoBaHKe (Ha MpUMeEpe 3HAKOB XUMHUYECKUX JIE€MEHTOB, XUMUYECKUX (HopMyin);

UCIIONIb30BAaTh TAaKOW BHJ MAaTepHAIBHOTO (MPEAMETHOTO) MOJAEIHUPOBAHMS, KakK (Qu3ndeckoe
MOJIeJIMpOBaHUE (Ha IpUMEpE MOICIUPOBAHMS ATOMOB U MOJIEKYI);

MOJTy4aTh XUMHUYECKYIO HHPOPMAITUIO U3 PA3IMYHBIX HCTOYHHUKOB;

onpeAensaTh OOBEKT U aCTEKT aHaIu3a U CUHTE3a;

OIpEAEIATh KOMIOHEHThl 00bEKTA B COOTBETCTBUU C ACIIEKTOM aHalli3a U CUHTE3a;

OCYIIECTBIISITh KaYECTBEHHOE U KOJIMYECTBEHHOE OIMCAHUE KOMIIOHEHTOB O0BEKTa,

OTpeeNATh OTHOIICHUS 00BEKTa C IPYTUMHU 00BEKTaMHU;

OTIPEEIATh CYIIECTBEHHbIE TPU3HAKU O0BEKTA.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (7 u)

Y4eHHK HAY4YNTCH:

UCIIOJIB30BaTh IIPM  XapaKTEPUCTUKE AaTOMOB TIOHATHS: <IIPOTOH», «HEUTPOH», «DIJIEKTPOHY,
«XAMHMYECKUHN DIIEMEHT», «MACCOBOE YHCIIO», «M30TOIDY, <«AJEKTPOHHBIM CIION», «9HEPreTHYECKUI
YPOBEHBY, «AJIIEMEHTBI-METAJIIbI», «3JIEMEHTBI-HEMETAIIIIBI»; ITPU XapaKTEPUCTUKE BELECTB MOHATHS
«MOHHAs CBSA3bY», «HOHBI», «KOBAJIECHTHAs HEMOJIIpHAs CBSA3bY, «KOBAJIECHTHAs MOJIAPHAs CBS3bY,
«QIEKTPOOTPULIATEIILHOCTDY, «BAJEHTHOCTDY, «METAJUIMUECKAS CBA3bY;

ONMCHIBaTh COCTaB M CTPOCHHE aTOMOB DJJIEMEHTOB C IMOPSJIKOBHIMH Homepamu 1—20 B
Ilepnonnueckoi cucreMe xumuueckux anemeHToB J[. . Menneneesa;

COCTaBJIATh CXEMBI paclpeleIeHUs] JIEKTPOHOB MO 3JEKTPOHHBIM CJO0SAM B 3JIEKTPOHHON 000JI0UKe
aTOMOB; CXeMbl 00pa30BaHMs Pa3HBIX TUIOB XMMHMUYECKON CBA3M (MOHHOM, KOBAJEHTHOM, MeTall-
JNYECKON);

OOBSICHATHh 3aKOHOMEPHOCTH M3MEHEHHUS CBOICTB XMMHYECKHMX 3JEMEHTOB (3aps]0B siJiep aTOMOB,
Yyycia 3JIEKTPOHOB HA BHEIIHEM JJEKTPOHHOM CJIOE€, YHCIIO 3aIllOJHSAEMBIX 3JEKTPOHHBIX CJOEB,
paguyc aroma, >3JIEKTPOOTPULIATENIBHOCTb, METANINYECKUE W HEMETAJUIMUECKHUE CBOMICTBAa) B
nepuoax M rpymnnax (riaBHbIX noarpynnax) Ilepuoanueckoi cucTeMbl XUMHYECKHUX 3J1eMEHTOB /1.
W. MeneneeBa ¢ TOUKH 3pE€HUS TEOPUH CTPOEHUS aTOMA;

CpaBHMBAaTh CBOWCTBa aTOMOB XHUMHYECKHX OJJIEMEHTOB, HAXOMAIIMXCS B OJHOM IEpUOJIE WIH
riaBHoM noarpynmne Ilepuonnyeckoii cucremsl xumudeckux nemenToB Jl. . MenneneeBa (3apsioB
A€p aTOMOB, YHCJIA OJJIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM CJIO€, YHCJIO 3aIlOJIHAEMBIX
AJIEKTPOHHBIX CJIOEB, PAJINYC aTOMa, MIEKTPOOTPHULATEIBHOCTh, METANINYECKHE U HEMETAJUINYECKUE
CBOMCTBA);

JaBaTh XapaKTEPUCTHKY XWMHUYECKUX 3JIEMEHTOB 0 UX MojoxkeHuto B Ilepuoanueckoil cucreme
xumuuecknx anemeHtoB JI. M. MenneneeBa (XuMUYECKH 3HAK, MOPSAIKOBBIA HOMEp, TEPHO/I,



rpyImna, MOATpyINa, OTHOCUTENIbHAsh aTOMHash Macca, CTPOCHHME aToMa — 3apsja sjpa, YHUCIIo
IPOTOHOB M HEUTPOHOB B spe, O0Illee YUCIO 3JIEKTPOHOB, pacCHpelesieHue 3JIEKTPOHOB I10
AJIEKTPOHHBIM CJIOSIM);

OTIpEeeIATh TUIl XUMUYECKOU CBS3H 10 (OpMYJIE BEIIECTBA;

MPUBOAUTH MPUMEPHI BEIIECTB C pa3HBIMHU THUIIAMU XUMHYECKOU CBSI3H;

XapaKTepU30BaTh MEXaHW3Mbl OOpa30BaHMs KOBAJICHTHOW CBsI3W (OOMCHHBIN), MOHHOW CBS3H,
METaJNIMYECKOM CBSI3U;

YCTaHaBIMBATh IPUYMHHO-CIICCTBEHHBIE CBA3U: COCTAB BELIECTBA — TUIl XUMUYECKOH CBA3U;
cOCTaBIATH GOPMYJIbI OMHAPHBIX COCAMHEHUHN IO BaJICHTHOCTH;

HAXOJHUTh BAJIGHTHOCTh 3JIEMEHTOB 110 opMyJie OMHAPHOTO COETUHEHUS.

Yuyenuk IOJTYYHUT BO3MOKHOCTH HAYYUTHCSI:

(bopMyITUPOBATH THIIOTE3Y IO PEUICHHUIO TPOOIIEM;

COCTABJIATh IIJIAaH BBIMOJHEHUS YYeOHOW 3aJaud, PEeHmIeHHs MPOOJIeM TBOPYECKOTO M TTOMCKOBOTO
XapakTepa, BHITIOJTHEHHUS TIPOCKTa COBMECTHO C YUUTEIIEM;

COCTaBIISITh TE3UCHI TEKCTA;

BJIaACTh TaAaKUM BUJIOM H3JIOKCHHA TCKCTA, KaK OIIMCAHUC,

WCIIOJIb30BaTh TaKOM BHUJ  MBICJICHHOTO (MI€aJbHOTO) MOJEIMPOBAHUS, KakK 3HAKOBOE
MOJICTTMpOBaHUE (HA IPUMEPE COCTABJICHUS CXEM 00pa30BaHUs XUMHUSCKOM CBSI3N);

UCIIOJIB30BaTh TAKOW BHJ MaTepHAIBHOrO (MPEAMETHOr0) MOJACIUPOBAHMS, KaK aHAJIOrOBOE
MO/JICIIMPOBAHHUCE;

UCTIONB30BaTh TAaKOM BHJ MaTepHAIBLHOTO (MPEIMETHOTO) MOJECIMPOBAHUS, KaK (hu3ndecKoe
MOJICIIMPOBaHKe (Ha MPUMEPE MOJIENIeH CTPOSHHUS aTOMOB);

OIpCaACIIATD 00BEKTEI CpaBHCHHA U aCIICKT CPABHCHUA 06T>GKTOB;

BBITIOJIHATH HCITOJIHOC OI[HOJII/IHGfIHO@ CpaBHCHHE;

BBITIOJIHATH HECIIOJTHOC KOMIIJICKCHOC CPAaBHCHUC,

BBITIOJIHATH IIOJITHOEC OHHOHHHeﬁHOC CpaBHCHHC.

Tema 3. IIpoctbie BemecTBa (Su)

Yuyenuk HAy4YUuTCH:

UCTIIONIB30BAaTh MPU  XAapaKTePUCTHKE BEIIECTB  TOHATHUSA:  «METAJUIb»,  «IUIACTUYHOCTHY,
«TEIUIONPOBOIHOCTBY, «3JIEKTPOINPOBOJHOCTY, «HEMETAIbD», «AIOTPONHS», «AIJIOTPOIHbIE
BUJIOU3MEHEHUS, WU MOJU(DUKAITUN,

OIMCHIBATh IOJIOKEHHUE DIIEMEHTOB-METAINIOB U DJIEMEHTOB-HEMETAIOB B [leproauueckoi cucreme
xuMuueckux ayemenToB J[. . Meneneena;

KJIaccu(UIUpPOBaTh MPOCTHIE BEIIECTBA HA METAJUIBI U HEMETAJIJIbI, SJIEMEHTHI,

OINpPEACIATh NPUHANIEKHOCTh HEOPraHMYECKHUX BEUIECTB K OJHOMY M3 H3YYEHHBIX KJIACCOB —
MeETaJIJIbl U HEMETAaJLIbI;

A0Ka3bIBaThb OTHOCUTCIBHOCTD ACJIICHHUSA ITPOCTHIX BEHICCTB HA MCTAJIJIbI U HEMECTAJIIIBI,
XapaKkTepu30BaTh 001Ke (PU3NIECKUE CBOWCTBA METAIIOB;

YCTaHABJIMBATb NPUYIHUHHO-CICACTBCHHEIC CBA3HU MCXKAY CTPOCHHEM aTOMa M XUMHYECKOHN CBSI3BIO B
MPOCTHIX BEIIECTBaX — METaUlaxX U HeMeTasllax;

00BSICHATH MHOT000pa3ye MPOCThIX BEIIECTB TAKUM (PaKTOPOM, KaK aJIOTPOIHS;

OIMCHIBATh CBOMCTBA BEUIECTB (HA MPUMEpax MPOCTHIX BEHIECTB — METANIOB U HEMETAJIJIOB);
coOnrofaTh MpaBuja TEXHUKH O€30MacCHOCTH NpU TPOBENECHUU HAOMIOJEHUN U J1ab0opaTOPHBIX
OIIBITOB;

UCTOJIb30BaTh TPU PELICHWH PACUYETHBIX 337134 TOHATHS: «KOJUYECTBO BEIECTBA», «MOJIbY,
«TMIOCTOSTHHAsA ABOTa/IpO», «MOJIIpPHAsi Maccay, «MOJISIPHBIM 00BEM ra3oB», «KHOPMAJIbHBIE YCIOBH;
IIPOBOAMTH PACYETHl C HCIOJIH30BAaHUEM IOHATHI: «KOJMYECTBO BEIIECTBA», «MOJSIPHAs Mmaccay,
«MOJISIPHBIN 00bEM ra3oBy, «IIOCTOSIHHAsT ABOTaipo»

Y4yenuk MOJYYHUT BO3MOKHOCTh HAYYHUTHCH



COCTaBJIATH KOHCIIEKT TEKCTA;
CaMOCTOSITEIIEHO MCITOJIh30BaTh HEITOCPEICTBEHHOE HAOIIOICHUE;,

CaMOCTOSITENILHO O(OPMIIATh OTYET, BKIIFOYAIONIUN OINMCaHWUE HAOIIOACHHS, €ro pe3ysIbTaToB,
BBIBO/JIOB;

BBITIOJIHATH ITOJIHOC KOMIIJICKCHOC CpaBHeHI/Ie;

BBITIOJIHATH CpaBHCHI/IC I10 aHAJIOTHUH.

Tema 4. CoexnHeHHs XMMHYECKHX dJieMeHTOoB (16 u)

Yuyenuk Hay4YHUTCH:

UCIIOJIb30BaTh IMPU XapaKTEPUCTUKE BEIIECTB MOHSITHS: «CTEIEHb OKHUCIICHHUSA», «BAJICHTHOCTbHY,
«OKCUJIBI», «OCHOBaHUSA», «ILEJIOYU», «KAUYECTBEHHAs pEAKIUI», «HUHIUKATOP», «KUCIOTHD»,
«KHCITIOPOACOEPIKALINE KHCIOThD», «0ECKUCIOPOAHbBIE KUCIOThI», «KUCIOTHAS CPEIay, ILEIOYHas
cpenay», «HeUTpaiabHas cpenay, «ukaiza pH», «commy, «amopdHbIe BEIIECTBa», «KPUCTANINYECKUE
BEIIECTBA», «KPHUCTANIMYECKAsi pEIIeTKa», «UOHHAS KPUCTAJUIMYECKas peIIeTKa», «aTOMHas
KPUCTAJJIMYECKAsl pELIeTKay, «MOJIEKYJIApHas KpUCTaIMYecKas pelieTKa», «MeTajlinyecKas
KPUCTAJUTUYECKas PEIIETKA», «CMECH»;

KJIaCCU(UIIUPOBATh CIIOKHBIE HEOPraHWYecKHe BEIIeCTBa IO COCTAaBy Ha OKCHUIbI, OCHOBaHUS,
KHUCIIOTHI U COJIM; OCHOBAHUS, KMCIOTBI U COJIM MO PAaCTBOPUMOCTH B BOJI€; KUCIOTHI IO OCHOBHOCTHU
U COJIEPYKAHUIO KUCIIOPO/Ia;

OTIpEeAeIATh MPUHAICKHOCTh HEOPTraHMUECKUX BEIIECTB K OJHOMY U3 U3YYEHHBIX KJIaCCOB (OKCHIBI,
JIeTy4re BOAOPOIHBIE COSIUHEHHUS, OCHOBAHUS, KUCIOTHI, COJIN) IO opMyIIe;

OIKCHIBATh CBOWMCTBA OTACIBHBIX MPEACTABUTENCH OKCHAOB (HAa MPUMEPE BOIBI, YIIIEKUCIIOTO Trasa,
HETaleHOW W3BECTH), JIETy4YuX BOJOPOIHBIX COEIUWHEHUH (Ha MpHUMepe XJIOPOBOAOPOAa U
aMMHaKa),0CHOBaHMWH (Ha mpuMepe TUIpOKCHUJ0B HATpusl, KaJlus W KaJlbLus), KUCIOT (Ha mpuMepe
CEPHOM KUCIIOTHI) U COJICH (Ha MpUMepe XJIOpU/ia HaTpusl, KapOOHaTa KaJblKs, pocdaTa KaabIus);
OTIPEeNIeNATh BAJIGHTHOCTh U CTETIEHb OKHCIICHUS 3JIEMEHTOB B BEIIECTBAX;

COCTaBIIATH (HOPMYJIBI OKCHAOB, OCHOBAHWH, KUCIOT M COJIH IO BAaJCHTHOCTSAM M CTEIEHSIM
OKHCIICHHSI JJIEMEHTOB, a TaKXe 3apsjaaM HMOHOB, YKa3aHHBIM B TaOJHIE PAaCTBOPHUMOCTH KHCIOT,
OCHOBAHHU U COJIEH;

COCTaBJIATh HA3BaHUS OKCHIOB, OCHOBAHMH, KHCJIOT M COJICH; CpaBHUBATh BAJICHTHOCTh M CTEIICHb
OKHCIICHHS; OKCHJIbI, OCHOBAHWSI, KUCIIOTHI U COJIH IO COCTaBY;

UCIIOJIb30BaTh Ta0JIMIly PACTBOPUMOCTH JUIsl OTIPEJIEIEHUs] pACTBOPHUMOCTH BEIIECTB;

yCTaQHaBJIMBAaTh I'€HETUYECKYIO CBSI3b MEXAY OKCHIOM M THJPO-KCHIOM M HAoOOpOT; MPUYMHHO-
CIIEICTBEHHBIC CBA3M MEXY CTPOCHHEM aToOMa, XMMHUYECKON CBS3bI0 M THIIOM KPUCTALIHYECKOMN
PEIIeTKH XUMUYIECKIX COCTHHEHUI;

XapaKTepu30BaTh aTOMHBIE, MOJICKYJISIPHBIE, HOHHBIE METAITUYECKUE KPHUCTAJUIMYECKUE PEIIeTKU;
Cpely pacTBOpa C MOMOIIBIO mKaisl pH;

MPUBOUTH MPUMEPHI BEIIECTB C Pa3HBIMU THUIIAMH KPUCTATUYECKOUN PEIIeTKH;

MPOBOAMTH HAOIIO/ICHNUS 32 CBOMCTBAMH BEIIIECTB U SIBICHUSMHU, TPOUCXOISIINMU C BEIIECTBAMU;
co0uTr01aTh MpaBHUiia TEXHUKH O€30MaCHOCTH MPU MPOBEIEHUH HAOIIOACHUI U OTIBITOB;

UCCIIEIOBaTh CPEAy pacTBOpa C MOMOIIBI0O MHAWKATOPOB; AKCIEPUMEHTAIBHO pa3indaTh KUCIOTHI U
HIENIOYH, TTOJIb3YSICh HHIUKATOPAMU;

UCTIONIB30BaTh MPH PEUICHUH PACUETHBIX 3ajad MOHITHS «MAaccoBas JIOJIS DJIEMEHTA B BEIIECTBEY,
«MaccoBasi 10J1s1 pACTBOPEHHOTO BEIIECTBA», «00BbEMHAs! J10JI ra3000pa3HOro BELIECTBAY;
MPOBOAMWTH PAacUYeThl C WCIOIb30BAaHUEM TOHATUNM «MaccoBas JIOJS DJIEMEHTa B BEIECTBEY,
«MaccoBasi 0J1s1 pACTBOPEHHOTO BEILIECTBA», «00BEMHAs 10JI ra3000pa3HOrO BELIECTBAY.

Y4yenuk IOJYYHUT BO3MOKHOCTHb HAYYUTHCA

COCTaBJISITh HA OCHOBE TE€KCTa TAaOJUIIbI, B TOM YHuciie ¢ npuMeHeHueM cpeacts MKT;

0] PyKOBOJICTBOM YUUTENS IPOBOJUTH ONOCPEAOBAaHHOE HAOIIOIEHUE

MO/l PYKOBOJICTBOM YUMTENS O(OPMIISATH OTYET, BKJIIOYAIOMIMHA ONHMCAaHUE SKCIEPUMEHTa, €ro
pe3yJbTaTOB, BHIBOJIOB;

OCYLIECTBIISATh ~MHAYKTUBHOE 00OOImIeHHe (0T eIMHUYHOTrO JOCTOBEPHOIO K  oOuemy



BEPOSTHOCTHOMY), T. €. ONpENeiaTh OOIIMe CYIIECTBEHHBIC NMPU3HAKU JBYX U 0Ooyiee 0OBEKTOB U
(buKCUpoBaTh X B (POpME OHATHUS UITH CYKIACHUS;

OCYILIECTBIISITh JAEAYKTUBHOE 0000mIeHne (TOABENEHHE EJMHUYHOTO TOCTOBEPHOTrO MOJ o0Inee
JOCTOBEpHOE), T. €. AaKTyaJH3HpOBaTh NOHATHE WIH CYXICHHE, M OTOXIECTBIATH C HUM
COOTBETCTBYIOIIME CYIIECTBEHHBIE IPU3HAKH OJTHOTO WK O0siee 00bEKTOB;

OIIPEJIECTIAT acleKT KJIacCUu(UKaINY;

OCYIIECTBIIATH KJIaCCU(UKAIIHIO;

3HATh ¥ UCIOJIb30BaTh Pa3IMYHbIC (POPMBI ITPECTABICHHS KIacCUPHUKALINY.

Tema 5. W3MeHeHus, npoucxoasime ¢ Bemecrsamu (12y)
Y4YeHUK HAYYUTCH:

KJIaCCI/I(i)I/II_II/IpOBaTB XUMHUYCCKHUEC PCAKIUU II0 YHUCIY U COCTAaBYy HMCXOAHBIX BCHICCTB U IMPOAYKTOB
peakuu; TeroBoMy 3P PEeKTy; HAMPaBICHUIO MPOTEKAHMS PEaKIIUN; YYaCTHIO KaTalu3aTopa,
UCIIOJIb30BaTh TAOJUIly PACTBOPHUMOCTH JJis ONpEACNCHUS BO3MOKHOCTH TMPOTEKaHHUS peakuui
oOMeHa; DSJEKTPOXUMHYECKUNA psAJl HaNpsHKeHUH (aKTUBHOCTHM) METAJIOB Ul ONpeAeNCHUs
BO3MOXHOCTH ITPOTCKAHUA peaKHI/Iﬁ MCKAYy MCTaJUIaMU U BOOHBIMU paCTBOpaMU KUCIIOT U COJIGI71;
HAOJI0/IaTh U OINHUCHIBATh MPU3HAKH M YCIOBUS TEUCHHUS XUMHUYECKUX PEaKIIUi, JeNaTh BHIBOJBI Ha
OCHOBaHUU aHaJIM3a HAOJI0/IEHUH 3a SKCIIEPUMEHTOM;

MPOBOAMTH PACUYETHI 10 XUMUYECKIM YPAaBHEHUSM Ha HAXOXJICHHE KOJIUYECTBA, MAacChl UM 00beMa
MPOJYKTa PEAKIMK MO KOJMYECTBY, Macce WM O00BbEMY MCXOJHOTO BEIIECTBA; C HCIOJIb30BAHUEM
MIOHATHS «I0JIs1», KOTJa MCXOAHOE BEIIECTBO JaHO B BUJIE PAacTBOpPA C 33aJJAHHOM MAacCOBOM AOJIEH
PacTBOPEHHOI'O BELIECTBA UITU COJAEPIKUT OIPEAETICHHYIO OO TPUMECEH.

oOpatatecsi ¢ 1a00paTOPHBIM 00OpPYIOBAaHUEM M HarpeBaTelbHBIMU MPHOOpPaMU B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH O€301IaCHOCTH;

BBHITIOJHATh TMPOCTEHUININE TPUEMBbI PabOTBI ¢ JT1A0OPAaTOPHBIM OOOPYIOBAaHUEM: JIAOOPATOPHBIM
ITAaTUBOM; CIIUPTOBKOI;

HaOII0/1aTh 32 CBOMCTBAMHU BEIIECTB U SBICHUSMU, POUCXOAAIINMU C BEIIECTBAMU;

OMHCHIBATH XUMUYECKUIN IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJIHOTO) SI3bIKa U
sI3bIKA XHMUM;

JIeTIaTh BBIBOJIBI 10 PE3YJIbTATAM MPOBEAECHHOIO KCIIEPUMEHTA;

TOTOBUTH PACTBOPHI C ONIPEACIEHHON MacCCOBOM J10JI€M PACTBOPEHHOTO BEILIECTBA;

IMPUTOTOBUTH PACTBOP U paCCUUTATh MACCOBYIO JOJIFO PACTBOPCHHOI'O B HEM BCIICCTBA
Yuyenuk MNOJYYHUT BO3MOKHOCTDb HAYYUTHLCH .

Tema

COCTaBJIAITh HA OCHOBE TEKCTA CXEMBI, B TOM uncie ¢ npumeHenrem cpencts UKT;

CaMOCTOSITENIbHO O(QOPMIISATh OTYET, BKIIOYAIOLIUI ONMHMCAaHUE SKCIEPUMEHTa, €ro pe3ylbTaToB,
BBIBOJIOB;

UCIIOJIb30BaTh TAaKOW BHJ  MBICIEHHOIO (MJEaIbHOTO) MOJEIMPOBAaHUS, KaK 3HAKOBOE
MOJIeJIMpOBaHuE (Ha IpUMEPE YPaBHEHUN XUMUYECKUX peaKIuil);

pa3nn4ath 00bEM U CO/IepIKaHUE MTOHITUH;

6. Teopusi 31eKTPOJIUTHYECKON TUCCOIHANMU M CBOMCTBA KJACCOB HEOPraHUYeCKHUX

coennHenmii (22 u)
Y4eHuK HAYYUTCH:

HCIIOJB30BaTh npu XapaKTCPUCTHUKE HpCBpaH_ICHI/Iﬁ BCIICCTB IOHATHUA: «pPacTBOP»,
(QIICKTPOJIUTHYCCKAA JUCCOUALIUAY, «QIICKTPOJIUTHD», «HCIJICKTPOJIUTBI», KCTCIICHb AUCCOLIMAIUN),
«CHUJIBHBIC  JJICKTPOJIHUTBID?, «cra0kIe QJICKTPOJHUTHD», «KATUOHBI», «AHHUOHBI», «KUCJIOTEI»,
«OCHOBAaHHA», «COJIN», «UMOHHBIC PCAKIUNN, ((HCCOHCO6p8.3y}OH_II/IC OKCHUABI», «coneo6pa3y10ume
OKCHUAbD», <«OCHOBHBIC OKCHUABLID», «KHCJIOTHBIC OKCHUABID», «CPEAHHUE COJIN», «KHUCIBIC COJIN»,
«OCHOBHBIC  COJIHN», «TEHETUYECKUM pAa», «OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIC ~ PCAKIUUNY,
«OKHUCIIUTEIIB», «BOCCTAHOBUTECIIbY, KOKHCIICHHUC)), KBOCCTAHOBJICHUC),



OIKCHIBATH PACTBOPEHUE KaK (PU3NKO-XUMHUECKHUII MPOoLecc;

WUTIOCTPUPOBATh MPUMEPAMHU OCHOBHBIE TOJOXKEHHUS TEOPUM 3JIEKTPOIUTHYECKON IHCCOLMALINU;
TeHETUYECKYI0 B3aUMOCBSI3b MEXKJy BELIECTBAMU (IIPOCTOE BEHIECTBO — OKCHJ — THUIPOKCUT —
COJIb);

XapaKTepu30BaTh OOIIME XUMHYECKHE CBOWCTBA KHUCIOTHBIX U OCHOBHBIX OKCHJIOB, KHCIOT,
OCHOBaHMH U cCOJe C TO3UIUI TEOpUU DIEKTPOJIUTUYECKOM AUCCOIMAIMM; CYIIHOCTh
ANEKTPOJIUTUYECKON AMCCOLMALMMA BEIIECTB C KOBAJICEHTHOM IOJSIPHOM M HMOHHOM XHMHMYECKOU
CBSI3b10; CYLTHOCTh OKUCIIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIUi;

IPUBOJIUTH IPUMEPBI PEaKLUi, NOATBEPKIAIOUINX XUMUYECKHE CBOWCTBA KUCIOTHBIX U OCHOBHBIX
OKCHJIOB, KUCJIOT, OCHOBaHUI U COJIEH; CYIIECTBOBAaHNUE B3aUMOCBSI3HU MEX]ly OCHOBHBIMH KJIaCCaMU
HEOPraHUYECKUX BEILIECTB;

KJaccu(UIUPOBaTh XMUMUYECKHE PEAKIMU 10 «M3MEHEHHIO CTENEHEH OKUCIIEHUS 3JEMEHTOB,
00pa3yroIuX pearupyromye BeeCTBa;

COCTaBJISITh YpaBHEHHUS JJICKTPOIMTUYECKON AMCCOIMAIMM KHUCJIOT, OCHOBAaHUN U  Colel;
MOJICKYJISIPHBIE, MOJIHBIE M COKpAICHHbIE MOHHbBIE YPaBHEHHS PEaKIHMi ¢ y4acTHEM 3JIEKTPOJIUTOB;
YPaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEeaKLUid, UCIIOJIb3YSl METO AJIEKTPOHHOIrO OajaHca;
YpaBHEHUS peakUUd, COOTBETCTBYIOIIMX IIOCIEAOBATEIBHOCTH («IEMOYKe») MpPEeBpaIlCHHA
HEOPraHMYECKUX BEILECTB PA3IIMYHBIX KIACCOB;

ONpEACNATh OKHCIUTENb M BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJICHHE B OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKIUsX;

yCTaHABIMBaTh NPUYMHHO-CJIECICTBEHHBIC CBSI3U: KJacc BEIIECTBA — XHMMHYECKHE CBOMCTBa
BEIIIECTBA,

HA0JII0/1aTh U ONMCHIBATh PEAKLUU MEXIY AJIEKTPOJIUTAMHU C MOMOIIBIO €CTECTBEHHOI'O (PyCCKOTro
WM POJIHOTO) S3bIKA U S3bIKAa XUMMUH;

MPOBOAUTH OMBITHI, MOATBEPKAAIOIINE XUMUYECKIE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPTaHMUYECKUX
BEIIIECTB.

oOpamaTbcsi ¢ 1a00paTOPHBIM OOOPYIOBAHMEM U HarpeBaTEIbHBIMU MPUOOpPAMU B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU O€30MaCHOCTH;

BBINOJIHATh MPOCTEHIINE MPHEMbl OOpalleHusi ¢ J1abopaTOpHbIM 00OpYHOBaHHEM: JTaOOPATOPHBIM
LITAaTUBOM, CIIUPTOBKOM;

Ha0JII0/1aTh 32 CBOMCTBAMHU BEUIECTB U SBJICHUSMH, IPOUCXOASIIMMU C BEILIECTBAMU;

OIUCHIBATH XUMUYECKUHN 3KCIIEPUMEHT C MOMOILBIO €CTECTBEHHOTO (PYyCCKOT0 MU POJIHOTO) SI3bIKa U
A3bIKa XUMUU;

JIeJ1aTh BBIBOJIBI 110 pe3yibTaTaM MPOBEJECHHOTO SKCIIEPHUMEHTA.

Yuyenuk IMOJIYYMT BO3MOKHOCTb HAYUYMTLCH .

COCTaBJISATh JIOKJIA;
COCTaBJIATh HA OCHOBE TEKcTa rpaduku, B TOM uucie ¢ npuMmeHenuem cpeacts UKT;

BJIAJIETh TAKUM BHUJIOM U3JI0KEHHSI TEKCTA, KaK PacCyKICHHE;

UCMOJb30BaTh TakOW BHJ  MBICIEHHOTO (MAEalIbHOTO) MOJEIMPOBAHMSA, KaK 3HAKOBOE
MOJICIUPOBaHNe (Ha MpUMepe ypaBHEHMH peakluil AMcCOLMaIMM, MOHHBIX YPAaBHEHUI peakuui,
MOJTypeaKIUii OKUCIIEHUA-BOCCTAHOBIICHHUS);

pa3nn4aTh KOMIIOHEHTHI JJOKa3aTeNbCTBA (TE3UC, ApTYMEHTHI U (JOPMY JI0Ka3aTeNbCTBA);

ONpeAensiTb, HUCXOAd U3 YyuyeOHOM 3amaud, HeoOXOJUMOCTb HEMOCPEICTBEHHOTO WM
OTIOCPEIOBAaHHOTO HAOJIIOACHMUS;

CaMOCTOSITENIHO (hOPMUPOBATH MTPOrPaMMy SKCIIEPHUMEHTA.

ILnanupyeMble pe3yabTaThl OCBOCHHS Y4eOHOr0 Kypca «XumMus 9 kiiace»

Benenune. OO0masi XapakTepuCTHKAa XHMHMYECKHMX 3JIEMEHTOB M XMMHYECKHX peakuuid.
IHepuoauyeckuii 3akon u [leprnoanyeckas cucrema xumuueckux jeMenToB /. U. MengeaeeBa (10 4)
Y4eHHK HAYy4YUTCH:



UCIIOJIb30BaTh MPHU XapaKTEPUCTUKE MPEBPAILICHUM BEIIECTB MOHATHUSA: «XMMHUYECKasi Peakuusy, «pPeaKinuu
COCIMHEHUS», «PEAKIUH PA3IOKEHUS», «pPEaKUUd OOMEHa», «pEeaklUMHU 3aMEIICHUs», «peaKluu
HEUTpanu3anum», «3K30TePMUUYECKHE PEAKLUN», <«IHIOTCPMHUCCKUE PEAKIHH», «OOpaTHMbIC PEaKIUN»,
«HEOOpaTUMbIE PEAKIHH», «OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PpEAKLHUN», «TOMOTCHHBIE PpPEaKIUu,
«TETEPOTCHHBIEC PEAKIINNY, «KATATUTHUECKUE PEAKIUI», «HEKATATUTUYECKUE PEaKII», «TerIoBoi 3ddexr
XUMUYECKON PEAKLUN», KCKOPOCTh XUMHYECKON pPEaKIIMN», «KaTaaIu3aTopy;

XapaKTepU30BaTh XUMHUECKUE 3JIEMEHTHI 1—3-T0 epro/I0B 10 MX MOJ0XKeHHUIo B [leproanueckoii cucteme
xumuueckux annemeHToB [[. M. MenneneeBa: XMMHMUYECKMI 3HAaK, MOPSAKOBBI HOMEp, NEPHUOJ, TpyIIa,
NOJArpYIIa, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOEHHE aToMa (3apsj Apa, YUCIIO IPOTOHOB U HEHTPOHOB B
a1pe, o0IIee YUCIIO AIEKTPOHOB, PaCIpeIe]ICHUE JIEKTPOHOB MO AJIEKTPOHHBIM CIIOSIM, IPOCTOE BEIIECTBO,
¢dopmyna, Ha3BaHME M THUI BBICIIETO OKCHAA M THIPOKCHAA, JIETYYETrO0 BOJOPOIHOTO COCAMHEHUS (IUis
HEMETaJIOB));

XapakTepu3oBaTh OOIIMEe XMMUYECKHE CBOWCTBA aM(OTEPHBIX OKCHIOB W THUIPOKCHIOB; MPUBOIUTH
IPUMEPHI PEaKIUi, MOATBEPKAAIOIINX XUMUYECKIE CBOMCTBA aM(POTEPHBIX OKCHJIOB U TUAPOKCUIOB;
J1aBaTh XapaKTEPUCTUKY XHMHUYECKUX PEaKLUH MO YMCIy M COCTAaBy MCXOJHBIX BEUIECTB U IPOJYKTOB
peakiuu; TeroBoMy 3(QQeKTy; HaMpaBICHUIO MPOTEKAHUS PEaKIMU; U3MEHEHHUIO CTEINEeHEW OKHUCIICHUS
AJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJHBIX BELIECTB; YYaCTHIO KaTaJIn3aTopa;

OOBSCHATH W TMPHUBOJAUTH IMPHUMEPHI BIMSIHHUS HEKOTOPHIX (aKTOpOB (IpUpOJIa pPEearupyrolux BeEIIeCTB,
KOHIEHTpallusi BEILECTB, [JaBJ€HHE, TEMIlepaTypa, KaTalu3aTop, IOBEPXHOCTb CONPUKOCHOBEHUS
pearupyromx BelecTB) Ha CKOPOCTh XUMUYECKUX PEaKLnii;

HaOJII0/1aTh U OINKCHIBaTh YPaBHEHMS PEaKLMi MEXAY BEUIECTBAMM C IOMOIIBIO €CTECTBEHHOrO (PyCCKOIo
WM POJIHOTO) SI3bIKA U SI3bIKA XUMHH;

IPOBOJUTH OIIBITHI, MOJITBEPKIAIONINE XMMUYECKHE CBOHCTBA aM(pOTEPHBIX OKCHIOB W THAPOKCHUIOB;
3aBUCHUMOCTh CKOPOCTH XMMHUYECKON peaklUy OT Pa3IUYHBIX (PaKTOpOB (IIPUPOAA Pearupyrounx BEIIeCTB,
KOHIIEHTpalusi BEILECTB, [JaBJ€HHE, TEMIIepaTypa, KaTalu3aTop, IOBEPXHOCTb CONPUKOCHOBEHUS
pearupyronux BemecTB).

Y4YeHUK MoJy4YuT BO3MOKHOCTh HAYUYUThCS

OTIpeeNATh eNb Y4eOHOM N1eATeIbHOCTH C MOMOIIBIO YUYHUTENS U CaMOCTOSITENIbHO, UCKaTh CPEACTBA €e
OCYIIECTBIIEHUS, paboTas IO IJIaHy, CBEPATh CBOM JIEUCTBHUS C LENbI0 M MPU HEOOXOIUMOCTH HCIPABIATH
OLIMOKH C TIOMOIIBIO YUUTENS U CAMOCTOSITEIBHO;

COCTaBJISITh aHHOTAIUIO TEKCTA;

CO3/1aBaTh MOJIEIM C BBIJCJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa W TPEACTaBICHUEM HX B
IPOCTPAHCTBEHHO-TPaPUUECKON WIIM 3HAKOBO-CUMBOJIUYECKOH (hopMme;

Tema 1. Meramast (14 1)

Y4eHuK HAYUYUTCS:

MCIIOJIb30BaTh MPU XAPAKTEPUCTUKE METAJUIOB U MX COCIMHEHHUU MOHATHS: «METaJUIbl», «PAJl aKTUBHOCTHU
METAJIJIOBY»,  «ILEJIOYHBbIE METaUIbl», «ILEJIOYHO3EMENIbHbIE METAJlIbl», MCIONb30BaTh HUX IpU
XapaKTepUCTUKE METANJIOB; JaBaTh XapaKTEPUCTHUKY XUMHUYECKHUX OSJIEMEHTOB-METAIOB (IIETOYHBIX
METaJIJIOB, MarHus, KalbliMs, aJOMUHUS, JKeJe3a) Mo ux mnonoxeHuto B Ilepuoanueckoil cucreme
xumudeckux snemeHToB JI. M. MeHneneeBa (XMMHUYECKHMU 3HAK, TMOPSAKOBBIA HOMEp, MEPHOJ, TpyIIa,
HOJrpyIIa, OTHOCUTEIbHAS aTOMHAsl Macca, CTpOEHHE aToMa (3apsij SApa, YUCIIO IPOTOHOB U HEUTPOHOB B
snpe, o0I11ee YICIIo MEKTPOHOB, paclpeieIeHNe HIEKTPOHOB 110 AJIEKTPOHHBIM CIIOSIM), IPOCTOE BEIECTBO,
dbopMyia, Ha3BaHUE U TUII BBICILIETO OKCUAA U THJIPOKCHIA);

HA3bIBaTh COSAMHEHHSI METAJIOB M COCTABIIATH UX (JOPMYIIBI IO Ha3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, O0IIHe (PU3NUEeCKHe U XMMHUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB;
OOBSICHATH 3aBUCHUMOCTb CBOMCTB (MJIM MpEICKa3bIBaTh CBOMCTBA) XUMHUYECKUX HIIEMEHTOB-METAJIOB
(paanyc, METaJUIMUECKHE CBOMCTBA AJIEMEHTOB, OKHCIINTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA 3JIEMEHTOB) U
o0pa3yeMbIX HMH COEIMHEHHH (KHUCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX OKCHJOB M T'HJIPOKCHIOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE CBOICTBAa) OT moJyiokeHUs B lleprnoanueckoil cucteMe XMMHUYECKHX
aneMenToB . 1. Menneneena;

OMKCHIBATh OOIIME XUMUYECKHE CBOWCTBAa METAJNIOB C TIOMOIIbIO €CTECTBEHHOI'O (PYCCKOTO MJIM POJIHOTO)
SI3bIKA U A3bIKA XUMUHU;



COCTaBJISITh MOJIEKYJISIPHBIE YPAaBHEHUS PEAKIMM, XapaKTEPU3YIOLIUX XUMUUECKHUE CBOMCTBA METANIOB U MX
COCIMHEHUH, a TAKXKe DJICKTPOHHBIE YPABHEHUS IIPOLECCOB OKUCICHHUSI-BOCCTAHOBIICHUS;

YPaBHEHHUS AJIEKTPOJIMTUYECKONW JUCCOLMALMHN; MOJIEKYJISpHbIE, IIOJHBIE M COKpPAILLEHHbIE HOHHBIE
YPaBHEHHUS PEAKLUH C y4aCTUEM DIIEKTPOJIUTOB;

YCTaHABJIMBATh NPUYMHHO-CIECTBEHHBIE CBSI3U MEXIY CTPOSHHUEM aTOMa, XUMHUYECKOM CBA3BIO, THUIIOM
KPUCTANINYECKON pEIIeTKH METAUIOB M MX COEAMHEHHM, MX OoOIMMHM (PU3MUECKUMU M XUMHUYECKUMHU
CBOICTBaMH;

ONMCHIBATh XUMUYECKUE CBOMCTBA IIEIOYHBIX M IIEIOYHO3EMENBHBIX METAJJIOB, a TAKKE AJIIOMHHHS U
JKeJle3a U UX COEAMHEHUN C IIOMOILBIO €CTECTBEHHOTO (PYCCKOT0 WJIM POAHOIO) SI3bIKA U SI3bIKA XUMUU;
BBINOJIHATh, HAOIIOJATh U OMUCHIBATh XUMHUYECKUH SKCIIEPUMEHT 110 pacllO3HABAaHUIO BAKHEHIINX KaTHOHOB
METAJIJIOB, TMIPOKCU/I-HOHOB;

JKCIIEPUMEHTAIIBHO HCCIIEOBATh CBOMCTBA METAUVIOB M HMX COCIMHEHUH, PEIIaTh JKCIIEPUMEHTAJIBLHBIC
3a/1a4M 110 TeMe «MeTtauibly;

OIUCBIBATh XMMUYECKUH IKCIIEPUMEHT C ITOMOIIBIO €CTECTBEHHOI'O (PYCCKOTO MM POAHOTO) A3bIKA U S3bIKA
XUMUHY;

IPOBOJIUTH pacueTbl MO XUMHUYECKUM (OpMyNIaM U YpPAaBHEHMSIM pEaKLMi, MPOTEKaroIUX C y4acTHEM
METaJUIOB U UX COCIMHECHUH.

Y4YeHHK MoJy4YUT BO3MOKHOCTD HAYYHThCS

paboTaTh MO COCTAaBIEHHOMY IUIaHY, HCIOJB3YysS Hapsgy C OCHOBHBIMU W JIOIOJHHUTEIBHBIE CPEICTBA
(cripaBoYHYyIO JMTEpaTypy, ciaoxHble npubopsl, cpeacrsa MKT); ¢ momoupto yuutens orOuparh uis
peleHus yaeOHbIX 337ja4 HEOOXOIUMbIE CIIOBAPH, YHIIMKIIONIENH, CIIPABOYHHUKH, HJIIEKTPOHHBIE TUCKH;
COIIOCTaBJIATh M OTOMpaTh WHGPOPMALMIO, MOJYYEHHYI0 U3 pa3jMYHbBIX MCTOYHHKOB (ClIOBapH,
SHIUKJIONEANH, CIPABOYHUKH, JIEKTPOHHBIE TUCKH, ceTh VIHTEpHET);

IpPEeACTaBIATh WH(GOPMAIMIO B BHUJE TaOJUIL, CXEM, OIOPHOIO KOHCIIEKTa, B TOM YHUCIE C NPUMEHEHUEM
cpeacts UKT;

0(OPMIIATH CBOM MBICIHM B YCTHOW M NMHUCBMEHHOM peud ¢ y4ETOM CBOMX YUEOHBIX U JKU3HEHHBIX PEUYEBBIX
CUTyalui, B TOM yucie ¢ npuMenennem cpeacts UKT;

COCTaBJIATh PELIEH3MIO HA TEKCT;

OCYIIECTBIISTh 10KA3aTEIbCTBO OT MPOTUBHOTO.

Tema 2. IIpakTnkym 1. CBolicTBa METALJIOB M MX COeAHMHEHHI (2 1)

Y4YeHuK HayuUuTCs:

oOpamiatbess ¢ J1a0OpaTOpHBIM OOOpPYIOBAaHHEM M HarpeBaTelNbHBIMM NpPUOOpPaMHU B COOTBETCTBUU C
npaBUJIaMU TEXHUKU O€30MTaCHOCTH;

HaOJII01aTh 32 CBOMCTBAMU METAJIOB U UX COEJUHEHUH U SBICHUSMH, IPOUCXOASLIMMHU C HUMHU;

OMMCHIBATh XMMHUECKUN SKCTIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U A3bIKa
XUMUH;

Y4YeHuK MoJy4YuT BO3MOKHOCTh HAYUYMThCSH

JIENIaTh BBIBOJIBI 110 PE3y/IbTaTaM IIPOBEIEHHOIO dKCIIEPUMEHTA.

OTIpeAEIATh, UCXO/s U3 YUeOHOU 3a/1a4u, He0OOXOIMMOCTDb UCIOJIb30BaHUS HAOIOIEHUS WIIM DKCIIEPUMEHTA.
Tema 3. Hemeramianl (25 4)

Y4YeHukK HayuuTCs:

MCIIOJIb30BaTh NPU XapaKTEPUCTUKE METAIOB U MX COCOUHEHWM MOHSITHSA: «HEMETaJUIbl», «TaIOTE€HBI»,
«@JUIOTPONIHBIE BHUJIOM3MEHEHUS», (CKECTKOCTh BOJBI», «BPEMEHHAs JXECTKOCTb BOJBDY, «IOCTOSHHAS
KECTKOCTb BOJIbI», «00I1ast )KECTKOCTb BOJIBI»;

JlaBaTh XapaKTEPUCTUKY XUMHUYECKHX 3JIEMEHTOB-HEMETAUIOB (BOAOPOJA, TaJOr€HOB, KUCIOPOZA, CEphbI,
azora, (ocdopa, yriaepoga, KpeMHHUS) MO UX TMOJOkeHUI0 B llepmoauueckoil cucteMe XUMHUYECKUX
anementoB JI. M. MenneneeBa (XMMHUYECKHH 3HAK, MOPSAIKOBBIM HOMEp, MEPHOJ, TpyIa, MOArpyMIa,
OTHOCHTEJIbHAS aTOMHasl Macca, CTpOSHHE aToMa (3aps] si/ipa, YUCIo MPOTOHOB U HEHTPOHOB B sipe, odlee
YHCIIO 3JIEKTPOHOB, paclpeesieHue 3JIEKTPOHOB MO AJIEKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTBO, (popmyIa,
Ha3BaHWE M THIl BBICIIETO OKCHAAa M TUAPOKCHIA, (GOopMylTa M XapakTep JETydero BOJOPOIHOTO
COETUHEHMUS);

Ha3bIBaTh COEIMHEHUS] HEMETAJIOB U COCTABIIATH UX (POPMYIIBI 110 HA3BAHMUIO;



XapaKTepu30BaTh CTPOCHUE, 00MIHe (PU3NUeCcKHe U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB;
OOBSCHATh 3aBUCHMOCTH CBOWCTB (WJIM TPEICKAa3bIBaTh CBOWCTBA) XWMHUYECKHX 3JIEMEHTOB-HEMETAILJIOB
(pamuyc, HEeMETAIITHYECKHUE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA JIEMEHTOB)
U 00pa3yeMblX MMM COEAMHEHUHN (KHCIOTHO-OCHOBHBIE CBOWMCTBA BBICHIMX OKCHUIIOB M THIPOKCHIIOB,
JETYYHX BOJOPOJHBIX COCIUHEHUH, OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIC CBOWCTBA) OT TOJIOKECHUS B
[lepuoanueckoii cucreme xumudeckux 3nemeHToB . 1. Menneneena;

OTHCHIBAThH OOIIME XUMUIECKHE CBOHCTBA HEMETAIIJIOB C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIA POJTHOTO)
SI3BbIKA U SI3bIKA XMMHUU;

COCTaBIISITh MOJICKYJIIPHBIC YPABHCHUS PEAKIIUH, XapaKTEPU3YIONUX XUMUYCCKUE CBOWCTBA HEMETAIJIOB H
WX COCIMHEHUM, a TAK)KE JICKTPOHHBIC YPABHEHHS TIPOILIECCOB OKUCIICHUS-BOCCTAHOBIICHNS,

YPaBHEHHUS AJICKTPOJIUTUYCCKON JMCCOIMAINK, MOJICKYJISIPHBIC, TOJNIHbIE W COKpAICHHBIE HMOHHBIC
YpaBHEHUS PEAKIIUIA C YIaCTHEM DJIEKTPOJIUTOB;

YCTaHABIIMBATh MPUINHHO-CIICICTBEHHBIC CBSI3M MEXKIY CTPOSHHUEM aTOMa, XUMHUYECKOW CBS3BIO, THUIIOM
KPUCTAJUTMYECKOW PEHIETKH HEMETAUIOB U MX COSAMHEHUH, UX OOmMMHU (PU3NYECKUMH M XUMHYECKUMU
CBOICTBaMH;

ONHUCHIBAaTh XMMHYECKHE CBOHCTBAa BOJIOpOJA, TajJOreHOB, KHCIOPOJa, CEpbl, a30oTa, ¢ocdopa, rpadura,
ayMasa, KPeMHHSI M MX COCJMHCHUN C IMOMOIIBI0 €CTECTBEHHOTO (PYyCCKOTO HIIM POJHOTO) SI3bIKA M SI3BIKA
XHMUH,

Y4YeHUK MOJTYy4YUT BO3MOKHOCTh HAYUYHThCS

OMUCHIBATh CIOCOOBI YCTpPaHEHUsI >KECTKOCTH BOJIBbI M BBIMOJHATH COOTBETCTBYIOUIUNH MM XUMHUYECKUN
9KCIIEPUMEHT;

BBITIOJTHATH, HAOJIO/IaTh M ONMKCHIBATH XUMUYCCKUH IKCIICPUMEHT IO PACIIO3HABAHWIO MOHOB BOAOPOJA U
aMMOHUs, cynb(har-, kKapOoHAaT-, CUITUKAT-, pocdar-, XI0puI-, OpOMUI-, HOIUI-HOHOB;

HKCIIEPUMEHTAJILHO MCCIIEIOBAaTh CBOMCTBA METAJIOB M HX COCIUHEHHUH, peliaTh 3KCIEPUMEHTAIbHBIC
3amaun o Teme «Hemeranibiy;

OTHUCHIBATh XUMUYECKUM IKCIIEPUMEHT C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO HJIM POAHOTO) SI3bIKA U SI3bIKA
XUMUH;

MPOBOJIUTh PACUETHl MO XHUMHUYECKUM (GOpMyJIaM W YPaBHEHUSM PEaKIUid, MPOTEKAIIHNX C YJaCTHEM
HEMETAJUIOB U UX COEIMHEHUM

Tema 4. [IpakTukym 2. CBoiicTBa coeMHeHHIT HeMeTaL10B (3 1)

Y4eHHK HAY4YNTCH:

oOpamatbcsi ¢ JabopaToOpHbIM OOOPYJOBAaHMEM W HAarpeBaTENbHBIMH TMPUOOpPAaMH B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH;

HaOJIIOaTh 32 CBOMCTBAMH HEMETAIIJIOB M X COSAMHEHUN U SIBICHUSIMU, TPOUCXOISAIINMH C HUMHU;
OTHCHIBATh XUMHUECKUN SKCTIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJIHOTO) SI3bIKA U S3bIKA
XUMUH;

Yd4eHuK MOJYYHUT BO3MOKHOCTH HAYYNUTHCSH

JIeJIaTh BBIBOJIBI 110 pe3y/bTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.

OTIpeIeIIATh, UCXOs U3 Y4eOHOM 3a/1auu, He0OOXOIUMOCTh UCIIOJIb30BAHUS HAOIIOICHUS WM SKCIIEPUMEHTA.
Tema 5. O6001eHMe 3HAHMI 110 XUMHH 32 KypC OCHOBHOIi miKo0Jibl. [lonroroBka

K rocy1apcTBeHHOM nToropoii arrecramuu (10 1)

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKHA BBIITYCKHUKOB .

JInuHOCTHBIE pe3ybTaThl 00y4YeHUs!

VYyamuiicst JOJIKEH:

HaTh U TIOHUMAaTh: OCHOBHBIE HCTOPUYECKUE COOBITHS, CBS3aHHBIE C PAa3BUTHEM XHMHH U OOIIECTBA;
JOCTIDKCHHS B 00J1aCTH XUMHUU U KYJbTYPHBIC TPAIUIIMHU (B YaCTHOCTH, HAyYHbIE TPAJAUIIMN) CBOCH CTpaHbI,
00IIEMHUPOBBIC TOCTHIKEHUS B OOJACTH XMMHH, OCHOBHBIC MPUHIIMIBI M MPaBHUJIa OTHOIICHUS K MPHUPOJE;
OCHOBBI 3/I0pOBOT0 00pa3a KU3HH U 3/I0pPOBbECOEPETAIONINX TEXHOIOTUH;

npaBuja TOBEACHUS B YPE3BbIYAWHBIX CHUTYalUSIX, CBSI3aHHBIX C BO3JCHCTBUEM pa3IMYHBIX BEILECTB;
OCHOBHBIE TIpaBa W OOS3aHHOCTU TPaKJIaHWHA (B TOM YHCJIE YyYallerocs), CBSI3aHHBIC C JIMYHOCTHBIM,
po(heCcCHOHATBLHBIM U KU3HEHHBIM CaMOOTIPEICIICHUEM;



COLMAIbHYIO 3HAYMMOCTb U COZIepKaHue Mpodeccuii, CBA3aHHBIX ¢ XUMUEH;

UCIBITBIBATh: YyBCTBO MOPAOCTH 32 POCCHUHCKYIO XMMHUCCKYIO HAYKY U YBAXKCHHE K HCTOPHU €€ Pa3BUTHS;
YBO)XEHUE U MPUHATHE IOCTHKEHUH XMMHMM B MHpE; JIIOOOBb K IPUPOJAE; YBAKEHUE K OKPYKAIOLUIUM
(yJammumcsi, yYuTelssM, POTUTEIIIM U Jp.) — YMETh CIyllaTh M CIBIIIATh HapTHEpa, MPU3HABATh IIPABO
KaxXKa0ro Ha CO6CTBCHHO€ MHCHUC, HpI/IHI/IMaTb peH_IeHI/ISI C y‘-IeTOM HOBI/II_[I/II?I BCCX y‘IaCTHI/IKOB; LIYBCTBO
MPEKPACHOTO M 3CTETHYECKHMX YYBCTB HA OCHOBE 3HAKOMCTBA C MHUPOM BEIIECTB M HMX IPECBPAICHHIA,
CaMOYBa)XCHHE U AYMOIIMOHAIBHO-TIOJIOKUTEIILHOE OTHOIIICHHE K ceOe;

IpH3HaBaTh: IIEHHOCTh 3JI0POBBSA (CBOCr0 M JPYrUX JIIOZCH); HEOOXOJAMMOCTh CaMOBBIPAKCHHUS,
camMopeaIn3aIliy, COIMATLHOTO MPU3HAHUS;

OCO3HaBaTh: TOTOBHOCTh (MJIM HETOTOBHOCTh) K CAMOCTOSITCIIBHBIM IIOCTYIIKAM H  JCHCTBHSM,
OTBCTCTBCHHOCTL 3a UX pe3y.HBTaTLI; TOTOBHOCTH (I/IJII/I HeFOTOBHOCTB) OTKpBITO BBIpa)KaTB U OTCTauBaTh
CBOIO TIO3UIIMIO M KPUTHYHO OTHOCHTBCS K CBOUM IIOCTYIIKaM;

MPOSIBIISATh: 3KOJOTUYECKOE CO3HAHUE; JOOPOKENATeIIbHOCTh, JOBEPUE W BHUMATEIBHOCTh K JIFOMSIM,
TOTOBHOCTh K COTPYIHHUYECTBY M JIPYXKOE, OKa3aHUIO IMOMOIIM TE€M, KTO B HEH HYXJaeTcs; 00OOIICHHBIH,
YCTOMYMBBIA M U30UpaTEIbHBINA NIO3HABATENbHbINM UHTEPEC, MHULMATUBY U JIF0OO3HATEIBHOCTh B U3YUYEHUU
MHpa BEIIECTB U PEAKIUU; IeJICYCTPEMIICHHOCTh M HACTOHYMBOCTh B JOCTHIXKCHHH IIENICH, TOTOBHOCTh K
MPEOJOJICHUIO TPYIHOCTEH; YOEKICHHOCTh B BO3MOXKHOCTH IIO3HAHUS TPHUPOJBI, HEOOXOIUMOCTH
Pa3yMHOTO UCIIOJIb30BaHUS IOCTHKCHUN HAYKU M TEXHOJIOTHH JUIsS Pa3BUTHUS OOIIECTBA,

YMGTBI YCTaHaBJH/IBaTB CBA3b Me>1<1[y O CJIBIO I/I3yT-I€HI/ISI XUMHUHU U TEM, OJIsd 4YC€ro OHa OCYHICCTBJUIGTCFI
(MOTHBaMH); BBINOJIHATh KOPPHUTHPYIOIIYIO CaMOOLICHKY, 3aKJIOYAIOIIYIOCS B KOHTPOJIE 3a IPOLECCOM
I/I3y‘ICHI/I$[ XUMHUU1 U BHCCCHUU HCO6XOI{I/IMI)IX KOppeKTI/IBOB, COOTBGTCTBYIOIIII/IX JramramM #u CHOCO6aM
U3YUYCHHsI Kypca XUMUH; BBIMOJHATH PETPOCIICKTUBHYIO CAMOOIICHKY, 3aKJIFOUAIOIIYIOCS B OIIEHKE MpoIecca
n pe3y.]H)TaTa I/I3y‘~I€HI/I$I Kypca XUMHUH OCHOBHOﬁ IIKOJIBI, IIOABCACHHNU HTOI'OB HAa OCHOBE COOTHECCHUA
1eNiel U pe3yibTaToB;

CTpOI/ITI) JKU3HCHHBIC U HpO(I)eCCI/IOHaJII)HI)IG IIJIAHBI C y‘ICTOM KOHerTHI)IX COIII/IaJII)HO-I/ICTOI)I/ILIGCKI/IX,
HOJUTUYCCKUX ¥ SKOHOMHUYECKUX YCIOBUM; 0CO3HABATh COOCTBEHHBIC IICHHOCTH M COOTBETCTBHE MX
HpI/IHI/IMaeMI)IM B JKU3HHU peIHeHI/IﬂM; BECTU OUAJIOT HAa OCHOBC paBHOHpaBHI)IX OTHOHIGHI/II;'I 1 B3aMMHOI'O
YBa)KEHHUSI; BBIJICIISATh HPABCTBEHHBIIN acCIEeKT IMOBEICHUS U COOTHOCHUTD MOCTYIKHU (CBOW U JAPYTHX JIFOACH) U
C06BITI/I$[ C HpI/IHfITI)IMI/I STHUYCCKUMU HOpMaMI/I; B npeﬂenax CBOUX BO3MO)KHOCT€I\/'I HpOTI/IBOI[CI\/JICTBOBaTI)
NEUCTBUSM W BIMSHHSM, TMPEACTABISIONIUM YIpo3y >KU3HU, 370POBBI0 U OE30MACHOCTH IUYHOCTH H
o011ecTBa.

BbInyCKHUK HAYYHTCS:

* OINUCHIBATH CBOWCTBA TBEPABIX, XKUAKUX, Ta3000pa3HBIX BEIIECTB, BBIACTSAS HX CYIIECTBEHHbBIE
MIPU3HAKY;

* XapakTepH30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO W CBOWCTBaM, YCTaHABIMBATh MPUYMHHO-
CJICACTBCHHBIC CBA3U MECKAY AaHHBIMU XaAPAKTCPUCTUKAMU BCIICCTBA,

* PacKpbIBaTh CMBICII OCHOBHBIX XUMHUECKHUX TMOHSATUH «aTOM», «MOJIEKYJa», «XUMHUECKUNA dIIEMEHTY,
«IPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «BAICHTHOCTBY, UCIIOB3YS 3HAKOBYIO CHCTEMY XHMHU;

* u300pakaTb COCTaB MPOCTEUIINX BEIMIECTB C TOMOIIbI0 XUMHUYECKHX (OpMYT U CYIIHOCTH
XUMHNYCCKUX peaKuHﬁ C MIOMOIIIBKO XUMHNYECCKUX ypaBHeHI/II\/'I;

* BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAK)KE MACCOBYIO JIOJIO
XUMHWYECKOT'O DJICMCHTA B COCANMHCHUMX IJISI OLICHKH UX HpaKTquCKOﬁ 3HAYUMOCTH,

* CPaBHUBATh 10 COCTABY OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

® KHaCCI/I(i)I/IHI/IpOBaTI) OKCHUAbI U OCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTBI U COJIK IO COCTAaBY,

* NI0JIB30BAThCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKON TTOCYI0M;

¢ IMPOBOJUTH HECJIOKHBIE XMMHUUYECKHUE OIBITHI U Ha6J'IIOI[eHI/I5I 3a U3MEHEHUSIMHU CBOICTB BCIIIECCTB B
MpoIecCe UX MPEBpaIleHUH; COONI0IaTh MpaBUiia TEXHUKH 0€30MacHOCTH IIPU MPOBEJICHUH HAOIIOIEHUHN U
OIIBITOB;

* pa3nuYaTh OSKCIEPUMEHTAIBHO KHUCIOTHI M MIENOYH, TMONB3YSICh HHAWKATOPAMH, OCO3HABATh
HE0OXOAMMOCTh COOTIOZICHUSI Mep 0€30MacHOCTH MTPU OOPAIICHUH C KUCIOTaMH U MIEI0YaMH.

* pacKpbIBaTh CMBICT MepHOANYECKOTo 3akoHa [[. V1. Menzaeneesa;



* ONHUCHIBATHh M XapaKTepU30BaTh TaOMUUHYIO (HOpPMY MEPUOAUYECKONH CHUCTEMBl XHUMHYECKUX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SAJIEP U PACIPEAEICHUE YNCIIA 3JIEKTPOHOB 10 JIEKTPOHHBIM CIIOSIM
aTOMOB XMMHYECKUX 3JIEMEHTOB MAJIbIX [IEPHOJI0B MEPUOIUYECKON CUCTEMBI, a TAKXKE KallUs U KaJbIIHS;

* pa3nuyYaTh BUIbl XUMHYECKON CBS3M: MOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJICHTHYIO HETOJISPHYIO
U METAJUTMYECKYIO;

* HM300pa)xxaThb 3JICKTPOHHO-WOHHBIE (OPMYJIBI BEIIECTB, OOpPA30BAHHBIX XUMHUECKUMH CBS3IMHU
pa3HoOro BUJA;

* BBIABJISITH 3aBHUCHUMOCTH CBOWCTB BEIIECTB OT CTPOEHMS HMX KPUCTAIMYECKUX PELIETOK: MOHHBIX,
ATOMHBIX, MOJICKYJIIPHBIX, METAJUIMYECKHUX;

* XapaKkTepU30BaTb XMMHUYECKHUE BJIEMEHTbl U UX COECIUHEHHS HAa OCHOBE IIOJIOKEHUS 3JIEMEHTOB B
NePUOANYECKON crcTeMe U 0COOCHHOCTEH CTPOEHUS X aTOMOB;

* XapakTepu30BaTb HAyYHOE M MHPOBO33PEHYECKOE 3HAYEHHE NEPUOAMYECKOIO 3aKOHa U
NePUOANYECKON cHCTeMbl XuMuueckux aneMmeHToB [[. V. MenzaeneeBa; * OOBSCHATH CyThb XUMHYECKHX
IPOIIECCOB U UX MPUHIUIHATIBHOE OTINYHE OT (PU3NIECKHUX;

* Ha3bIBaTh MPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUUECKUX PEAKIIHIA;

* YCTaHaBJIMBaTh NPUHAMIECHKHOCTh XUMHUYECKOM PEAKIUU K ONPENCIEHHOMY THUIY IO OJAHOMY W3
KJIACCU(UKALMOHHBIX MPU3HAKOB: 1) MO YHUCIYy U COCTAaBy HMCXOAHBIX BEIIECTB U MPOIYKTOB pPEaKIUU
(peakyuu CoeMHEHHsI, Pa3IoKEeHUs, 3aMeIIeHUs] 1 00MeHa); 2) 10 BBIIEICHUIO WK TOTJIOMICHUIO TETUIOTHI
(peakuuu SK30TEPMHYECKHE M SHIOTEPMHUYECKHE); 3) MO M3MEHEHHUIO CTENEHEH OKUCICHUS XUMHYECKHX
9JIEMEHTOB (PEaKIUU OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE); 4) IO 00paTUMOCTU Mpolecca (peakuuu
oOpaTUMbIe 1 HEOOpaTUMBIC);

* COCTaBJISATh YPaBHEHUS DJIEKTPOJUTHYECKON IHUCCOLMALMU KHUCIOT, IIEJIo4Yel, CoJied; IOJIHbIE U
COKpalIEHHbIE HMOHHBIE YpaBHEHHS peakiuii oOMeHa; YpaBHEHHsS OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peakui;

* IPOrHO3MPOBATh MPOIYKTHl XUMHUYECKHX peakuuii 1o ¢GopMylnaM/Ha3BaHUSIM HCXOIHBIX BEIIECTB;
OTIpeNIeNIATh UCXOIHBIC BEIIECTBA MO (hopMysiaM/Ha3BaHHSIM MTPOAYKTOB PEAKIIUH;

* COCTaBISITh ypaBHEHUS peEaKUUW, COOTBETCTBYIOIIMX IIOCIEAOBATEIBHOCTH  («IIETIOUKE))
IpEeBpaleHU HEOPraHMUECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBUBJIATH B MPOIIECCE SKCIIEPUMEHTa MPHU3HAKH, CBUAETEIbCTBYIOIIUE O MPOTEKAHUU XUMHUYECKOMH
peaxkuuu;

* IPUTOTOBJIATH PACTBOPHI C OIPEAEIEHHON MacCOBOM J10JIEN PACTBOPEHHOTO BEIIECTBA;

* ONpEeNATh XapakTep Cpellbl BOAHBIX PACTBOPOB KHUCIOT M IIENOYEH MO HM3MEHEHHMIO OKpacKu
UH/INKaTOPOB;

* IPOBOJUTH KAueCTBEHHBIE pEAKLM{, MOATBEPXKIAIOIIUE HAJIMYUME B BOJHBIX PACTBOpaxX BEIIECTB
OTJENIbHBIX HOHOB

* ONpENeNATh MPUHAJICKHOCTh HEOPTraHMUECKHUX BEIIECTB K OJHOMY M3 M3YUEHHBIX KJIacCOB/TPYII:
METaJUIbl U HEMETAJIJIbl, OKCUbI, OCHOBAHUS, KUCIIOTHI, COJIU;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 10 UX HA3BAHUSAM;

* ONpE/ENATh BJIGHTHOCTh U CTETIEHb OKHUCIICHUS DJIEMEHTOB B BEIIECTBAX;

* COCTaBIIAATH (POPMYJIbl HEOPraHMYECKUX COEJMHEHUN 10 BAJEHTHOCTSM M CTENEHSIM OKHCICHHS
JJIEMEHTOB, a TAKXKE 3apsilaM HOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTH KHCIIOT, OCHOBAHHI U COJEH;

* 0OBACHATH 3aKOHOMEPHOCTH HM3MEHEHMs (PU3MUECKUX W XHMHUYECKHUX CBOMCTB MPOCTHIX BEILECTB
(METaJUIOB M HEMETAJJIOB) M MX BBICIIMX OKCHJOB, OOpPA30BaHHBIX 3JEMEHTaMHU BTOPOIO U TPETHETO
NEPHUOJIOB;

* Ha3bIBaTh OOIINE XUMUYECKUE CBOMCTBA, XapaKTepHBbIE JIJIsl TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OONIME XUMHYECKHE CBOMCTBA, XapaKTEpHbIE JJIS Ka)XJOr0 U3 KJIACCOB HEOPraHMYECKHX
BEIIECTB: KUCIOT, OCHOBAHUM, COJICH;

* IPUBOJIUTH IPUMEPHI PEAKIINH, TOATBEPKIAIOIINX XUMUYECKHE CBOHCTBa HEOPTaHNIECKUX BEIICCTB!
OKCHJIOB, KUCJIOT, OCHOBaHMM U COJIEH;

*  ONpeAensiTh  BELIECTBO-OKUCIUTENb M  BEIIECTBO-BOCCTAHOBUTENIb B  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUIX;



* COCTaBJIATh OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIM OamaHc (A1 W3YYCHHBIX peakiui) 1o
MIPEIIOKEHHBIM CXEMaM PEaKIIMii;

* MPOBOJUTH JIA0OPATOPHBIC OIBITHI, MOATBEPKIAONINE XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIECTB;

BhInyCKHUK NOJYYUT BO3MOKHOCTh HAYYUThCS:

* IpaMOTHO 00palaThCcs C BEIeCTBaMU B IOBCEIHEBHOI JKU3HH;

* OCO3HaBaTh HEOOXOJMMOCTH COOJIOJNCHUS TMPaBWI DSKOJIOTHYECKH O€30MacHOTO TIOBEJCHUS B
OKpY>Karolllel MpuUpoIHON Cpee;

* TIOHUMATh CMBICT U HEOOXOJIUMOCTh COOIOICHUS TPEIMUCAHIM, MPEATIaraéMbIX B MHCTPYKITUSAX T10
UCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUHU U JIP.;

* HCIIOJIB30BaTh MPUOOPETEHHBIC KITFOUEBBIE KOMIIETCHTHOCTH IPHU BBIMOJHEHUN HCCIICIOBATEIHCKUX
MIPOEKTOB O U3YYEHUIO CBOMCTB, CIIOCOOOB MOJTYUYEHHS U paCIIO3HABAHUS BEILIECTB;

* pa3BUBATh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTb, HCHOJIb3Yysd CPEACTBA YCTHOM M NHCHbMEHHOU
KOMMYHHKAIIMM Tpu paboTe C TEeKCTaMH y4yeOHHMKA U JOIMOJIHUTENbHON JHUTEepaTypoH, CHpaBOYHBIMU
TaOJIMIIaMH, TPOSBIATH TOTOBHOCTh K YBXEHUIO HMHON TOYKH 3PEHHSI MPU OOCYKIECHUU PE3YIbTAaTOB
BBIMIOJTHEHHON paloThI;

* OOBCKTHBHO OIICHMBATh HH(POPMAIIMIO O BEIIECTBAX M XHUMHUYCCKUX IMPOIECCaX, KPUTHICCKU
OTHOCUTBCSI K TICEBJOHAYYHOU HHQpOpMAIMK, HeTOOPOCOBECTHOW peKiiaMe, Kacalolleiicsl MCIOIb30BaHUs
pa3JIMYHBIX BEIIECTB.

* OCO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM JIJIs1 TPAKTUYECKON JEATEIbHOCTH YEI0BEKa;

* OIKUCHIBATh U3yYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOT'O aHAJIN3a;

* [PUMEHATH 3HAHHUS O 3aKOHOMEPHOCTAX MEPUOJUYECKON CHUCTEMbl XUMHUUYECKHX HIIEMEHTOB IS
OOBSICHEHUS U MPEJIBUICHUS] CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh HH(POPMAIMOHHYIO KOMIIETEHTHOCTb IOCPEICTBOM YIIyONeHUs 3HaHUK 00 HCTOpPUU
CTAHOBJICHUS XMMHYECKOM HAyKd, €€ OCHOBHBIX IMOHSATUH, MEPUOJUYECKOTO 3aKOHAa KaK OJHOTO W3
BAYKHEUILINX 3aKOHOB ITPUPO/IbL, & TAKIKE O COBPEMEHHBIX JOCTUKEHUSIX HAYKU U TEXHUKHU.

* COCTaBJISITh MOJICKYJISIPHBIC U TIOJIHBIE HOHHBIC YPABHEHUS IO COKPAIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJUTH NPUMEPHI PEAKLIU, TOATBEPKIAIOIIUX CYILIECTBOBAHNUE B3AUMOCBI3U MEXAY OCHOBHBIMU
KJIaCCaMU HEOPTaHUYECKHUX BEIECTB;

* TPOTHO3HPOBATh pPE3yabTaThl BO3JACHCTBHUS pa3idMYHbIX (AKTOPOB Ha M3MEHEHHE CKOPOCTH
XAMHYECKON PEaKIInu;

* TMPOTHO3HPOBATh PE3YJIbTAaThl BO3JCHCTBHUS pa3iIMYHbIX (AKTOPOB HA CMEIICHHE XHMHYECKOTO
paBHOBECHS.

* IPOTHO3UPOBATh XUMUYECKHUE CBOKCTBA BEIIECTB HA OCHOBE UX COCTAaBa U CTPOEHUS;

* MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTEIbHBIE WM BOCCTAHOBUTEIHHBIE
CBOMCTBA C YUETOM CTENIEHEW OKUCIECHHUS 3JIEMEHTOB, BXOISIIUX B €T0 COCTAB;

* BBIBJISITH CYIIECTBOBAHME TEHETHYECKON B3aMMOCBSI3M MEXKY BEIIECTBAMH B pPAIY: MPOCTOE
BEILECTBO — OKCUJ — TMAPOKCH]I — COJIb;

* OPraHU30BBIBATh, TPOBOJUTH YICHUUECKUE MPOEKTHI MO MUCCIIEIOBAHUIO CBOMCTB BEUIECTB, MMEIOIITUX
BAYKHOE MPAKTUYECKOE 3HAUYEHUE.

Cucrema OLIeHKH IUIAHUPYEMbIX Pe3y/IbTATOB.

B ocHOBY KkpuTepueB U HOPM OLIEHKU y4eOHOU AESITENbHOCTH YYaIIUXCs OJI0KEHBI 00bEKTUBHOCTD U
enuHblid noaxoa. Ilpu 5 — 6aymibHOM OLIeHKe YCTaHOBIIEHBI CIIEAYIONINE OOIIEINIaKTHIECKUE KPUTEPUH.
OcHoBaHMEM Ul BBICTaBJICHUSI UTOTOBOM OIEHKM 3HAHUM CIyKaT pe3ysbTaTbl HAOMIOJEHUM yduTens 3a
MOBCEHEBHOM pabOTOll yUEHHKOB, YCTHOTO ONPOCA, CAMOCTOSTEIbHBIX PabOT KOHTPOJIBHOTO XapakTepa,
TECTOB, 3a4€TOB, TEKYIUX, pyOEKHBIX U UTOTOBBIX KOHTPOJBHBIX paboT. OHAKO MOCIETHUM MPUIAETCS
HauOoJbIIIee 3HAUCHHE.

[Ipy BBICTABIIEHHMH UTOTOBOM OLIEHKH YYHMTBIBAETCS KaK YPOBEHb TEOPETUYECKUX 3HAHUU YYEHHKA, TAK U
OBJIQ/ICHUE MM TMPAKTHUYECKUMH YMEHHUSAMHU M HaBblkaMu. OJIHAKO YYEHUKY HE MOXKET OBbITh BHICTABJIEHA



MOJIOKUTEbHASI UTOTOBAsI OLIEHKA 10 OMOJIOTHH, €CIIM BCE WJIM OOJBIIMHCTBO €r0 TEKYIIMX OOydYaromuX U
KOHTPOJIHBIX palOT, a TaK)Ke MTOrOBasi KOHTPOJIbHAsI pab0Ta OLICHEHBI KaK HEYIOBJIECTBOPUTEIbHBIC, XOTS
€ro YCTHBIE OTBETHI OLIEHUBAIUCH MOJOKUTEITBHO.

[Ipu BBIMOTHEHWH TEMATHYECKON KOHTPOJIHHOU PabOTHI OIIEHKA «3» CTaBUTCS 3a BHINIOJIHCHHE HE MEHEE
60% 3amanuii paboThl. IIpy BHIMOIHEHWH WTOTOBOM KOHTPOJBHOW pabOTHl (YETBEPTHOM, MOIYTOAOBOM,
r0JIOBOH), OlleHKa «3» cTaBUTCS 3a BhIoIHEHHE 50% paboThI.

I'onoBast orieHKa BBICTABIISICTCS KaK CpeIHEe apu(PMETHUECKOE OIIEHOK 110 YETBEPTAM C YUETOM AMHAMHUKU
WHIUBUIYAJIbHBIX YUYEOHBIX JOCTH)KCHUM YYaIIUXCsl Ha KOHEIl y9eOHOTO To/1a.

YcTHBII OTBET.

Ouenka «5» CTaBUTCS, €CIIU YYCHUK:

[TokaspIBaeT riay0OKOe U TIOJTHOE 3HAHUE U TIOHUMaHUE BCEro 00bhEMa MPOrpaMMHOTO MaTepralia; MOJTHOE
MMOHUMaHHWE CYIIHOCTH PAaCCMAaTPUBACMBIX IMOHATUH, SIBICHUN U 3aKOHOMEPHOCTEH, TEOPUH, B3aUMOCBSI3CH;
YMeeT cocTaBUTh MOMHBINA U MTPABUIIBHBIN OTBET HAa OCHOBE U3YYEHHOT'O MaTepuala; BhIACIATh IJaBHbIC
MOJIOXKEHUSI, CAMOCTOSATENILHO MOATBEPIKIATh OTBET KOHKPETHBIMH MPUMEpaMu, (haKTaMu; CAMOCTOSITEIIBHO
¥ apTyMEHTHUPOBAHO JIeIaTh aHAJN3, 0000IICHHMS, BEIBOJIBI. Y CTAHABIMBATH MEXKIPEIMETHBIC (Ha OCHOBE
paHee MPUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEIMETHBIE CBS3HU, TBOPUECKU MTPUMEHSITH MMOJIyYeHHbIE 3HAHUS B
He3HaKoMoi curyanuu. [locienoBarensHo, YETKO, CBA3HO, 0OOCHOBAHHO U 0€30IIMO0YHO HU3JIaraTh
yueOHBII MaTepua; 1aBaTh OTBET B IOTUYECKON MOCIEA0BATEIHLHOCTH C UCIIOIb30BAHUEM MIPUHITON
TEPMUHOJIOTHH; JCJIaTh COOCTBEHHBIE BHIBOIbI; (POPMYIUPOBATH TOUYHOE OINPEACIICHUE U UCTOJIKOBAHUE
OCHOBHBIX MOHSITUI, TEOPHIi; IPU OTBETE HE MOBTOPATH JOCIOBHO TEKCT YUeOHUKA; U3JIaraTh MaTepral
JUTEPATYPHBIM S3BIKOM; TIPABHIILHO H 00CTOSTEIIEHO OTBEYATH HA JOMOJHUTEIIBHBIC BOIIPOCH! YIHUTEIIS.
CaMoCTOATEIHHO U PAllMOHAILHO UCIIONIB30BATh HATJISTHBIE TOCOOUS, CIIPAaBOYHBIE MaTepUabl, y4eOHUK,
JOTIOTHUTEIIBHYIO JTUTEPATyPy, IEPBOUCTOUYHUKH;, TPUMEHSITH CHCTEMY YCIOBHBIX 0003HAYCHUH ITPU
BEJICHUH 3aIMCEH, CONMMPOBOXKIAIOIINX OTBET; UCIIOJIb30BAaHUE IS I0KAa3aTeJIbCTBA BBIBOIOB U3 HAOJIIOICHUIA
U OIIBITOB;

CaMocTOATEIbHO, YBEPEHHO U O€30IIMO0YHO MTPUMEHSIET MOJIyYeHHbIE 3HAHUSI B PEIICHUU TPoOiieM Ha
TBOPUYECKOM YPOBHE; JIOIYCKAET HEe 00Jiee OJJHOTO HEeI0UETa, KOTOPHIH JIETKO UCIIPABIISET IO TPEOOBAHUIO
YUUTENsI; UMEET HE0OX0JUMbIe HABBIKU PabOTHI ¢ MpHUOOpaMu, TaOIUIIAMH U CXEeMaMHU, COMTYTCTBYIOIIUMU
OTBETY U COITPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ounenka «4» CTaBUTCSA, €CIIU YUYEHUK:

[Toka3pIBaeT 3HaHMS BCErO M3yYEHHOTO IPOrpaMMHOro MaTepuana. J[a€t moaHbIi U MPaBUIBHBIN OTBET HA
OCHOBE U3YYEHHBIX TEOPUI; HE3HAUUTEIbHBIC OIIUOKU M HETOUETHI MTPH BOCIIPOM3BEICHUN U3YUEHHOTO
MaTepuaa, OnpeieJICHUs MMOHATHN JJaJl HeTIOIHbIC, HeOObIITNE HETOYHOCTH TP UCTIOIB30BAHUH HAYYHBIX
TEPMHHOB WJIH B BBIBOJIAX M 000OIICHUSX M3 HAOIIOACHH 1 OTBITOB; MaTepHall U3JaraeT B ONpeaeIeHHON
JIOTUYECKOM TOCJIEIOBATEILHOCTH, IPH ATOM JIOMYCKAET OJTHY HErpyOyro OMIMOKY Uil He OoJiee ABYX
HEJ0YETOB U MOXKET UX UCIPABUTH CAMOCTOSITENILHO MPHU TPEOOBAHUU WIIH MTPH HEOONBIIION TOMOIITN
MIPETNo/IaBaTelis; B OCHOBHOM YCBOWIJI YU€OHBIN MaTepHalT; MOATBEPHKIAET OTBET KOHKPETHBIMU ITPUMEPAMH;
MPaBUIILHO OTBEUYAET HA JOMOJIHUTEIbHBIE BOIIPOCH YUUTETIS.

YMeeT caMOCTOSITENIFHO BBIJIEISTH TJIABHBIC TIOJIOKEHUS B U3yUYEHHOM MaTepHalie; Ha OCHOBAaHUHU (DaKTOB U
MpUMEpPOB 0000IIATh, AeNaTh BBIBOJIbI, yCTAHABIMBATh BHYTPUIIPEAMETHBIE CBsI3U. [[pUMeHsATh onyuyeHHbIS
3HAHUS HA TIPAKTUKE B BUIAOU3MEHEHHON CUTYallMH, COOJIIOaTh OCHOBHBIE TIPABWIIA KYJIBTYPhl YCTHOU peUH
Y COMPOBOXKAIOIEH MUChbMEHHOM, HCTIOJb30BaTh HAYYHbIE TEPMUHBI;

He oGnanaer noctaTo4HBIM HaBBIKOM PabOThI CO CIIPABOYHOM JTUTEPATYpPOMl, yUEOHUKOM,
MEPBOUCTOYHUKAMHU (TIPABUILHO OPUEHTUPYETCS, HO paboTaeT MEIJIEHHO).

Onenka «3» CTaBUTCS, €CIIU YYEHUK:

YCBOMJI OCHOBHOE COJIep KaHHe yueOHOro MaTepuana, UMeeT MpoOebl B YCBOCHUN MaTepuana, He
MPEMNSTCTBYIONINE JATbHEUIIIEMY YCBOCHHUIO MTPOTPAMMHOTO MaTepHaa;

MaTepuai u3jaraeT HeCHCTEMAaTH3UPOBAaHHO, (PparMeHTapHO, HE BCET/Ia MOCIIE0BATEILHO;

MOKa3bIBACT HEIOCTATOUYHYIOC(HOPMUPOBAHHOCTH OT/ICTBHBIX 3HAHWUN U YMEHHI1; BEIBOJIBI U 0000IIICHUSI
apryMeHTUpPYeT Ccl1a0o, JOMYCKAET B HUX OLITUOKH.

JIOTTYCTUJT OIIUOKHM ¥ HETOYHOCTH B MCTIOJb30BAaHUH HAYYHOW TEPMUHOJIOTHH, OTIPEICTICHUS TOHATHI Jall
HEIOCTATOYHO YETKUC;




HE HUCIIOJIB30BaJl B KAUECTBE JJOKA3aTeIbCTBA BBIBOIBI M 00001IeHHS U3 HaOIr01eHuH, (DaKTOB, ONBITOB WK
JIOMYCTUJI OIIMOKY MPU UX U3JIOKEHUU;

UCTIBITHIBACT 3aTPYAHEHUS B IPUMEHEHUH 3HAHUH, HEOOXOAUMBIX JUIS PEILICHHS 3a]1a4 PA3IUYHbIX THUIIOB,
py 00BSICHEHUM KOHKPETHBIX SIBJICHUM HAa OCHOBE TEOPUH WIIM B MOATBEP)KICHUN KOHKPETHBIX IPUMEPOB
IPAKTUYECKOI0 IPUMEHEHUS TEOPUil;

OTBEYAET HEIMOJIHO Ha BOIIPOCH! yUUTENs (yIIycKasi U OCHOBHOE), MJIM BOCIIPOM3BOAMT COZEP KaHUE TEKCTa
y4eOHHKa, HO HEIOCTaTOYHO MIOHMMAET OT/ACIbHBIE MOJIOKEHHSI, UMEIOIINE BaKHOE 3HAUEHUE B TOM
TEKCTE;

00HapyXMBAET HEJOCTATOUHOE IOHUMAHHUE OTAEIBHBIX II0JI0KEHUI PU BOCIIPOU3BEACHUH TEKCTa
yueOHHUKa (3amucei, IepBOMCTOYHUKOB) UM OTBEYAET HEMOIHO Ha BONPOCH YUUTENs, JOIycKas O/HY-/IBE
rpyObIe OITHMOKH.

Ounenka «2» CTaBUTCSA, €CIIU YYEHUK:

HE YCBOWJI U HE PAaCKpbLJI OCHOBHOE COJIEp>)KaHUE MaTepHaa;

HE JieJaeT BBIBOIOB U 0000IIEHHUIA.

HE 3HAET U HE IIOHMMAET 3HAUUTEIbHYIO NI OCHOBHYIO YacTh IPOrPaMMHOI0 MaTepuaa B Ipeaenax
IIOCTaBJIEHHBIX BOIIPOCOB;

WK UMeeT cliabo chopMrUpOBaHHBIC M HENIOJIHBIE 3HAHUS M HE YMEET MIPUMEHSTh UX K PEIICHUIO
KOHKPETHBIX BOIIPOCOB M 3aJ1a4 [0 00pasiy;

WIY TIpY OTBETE (Ha OJIMH BOIIPOC) J0ITycKaeT Ooiiee IBYyX IpyOBIX OMMOOK, KOTOPbIE HE MOXKET HCIIPABUTh
Jla’ke TPH MOMOLIH YYUTEIIs.

IIpumeuanue.

[To oxoHYaHHMM YCTHOTO OTBETA YJaIIerocs Mearorom naércs KpaTKui aHaIn3 OTBETa, OOBSIBISETCS
MOTHUBHUPOBaHHAasl OLEHKA. BO3MOXXHO ITpUBJICUEHHE IPYTUX YUAIIUXCs IJIsl aHAIM3a OTBETa, CAMOAHAJIN3,
MPEII0KEHUE OLICHKH.

IIncbMeHHBIIi 0TBET

Ouenka «5» cTaBUTCS B ClIy4ae:

3HaHus, TOHUMAaHUA, TTyOUHBI YCBOCHUS 00Yy4arOIIMMCS BCero o0bEMa MporpaMMHOT0 MaTepuana.
YMeHUs BBIIETSATh TJIABHBIC MTOJIOKEHUS B H3YUEHHOM MaTepuase, Ha OCHOBaHUHU (DAKTOB M IPUMEPOB
0000111aTh, 1e1aTh BHIBOJIbI, YCTAHABINBATH MEXIPEAMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH
MIPUMEHSTD MOTYyYEHHBIC 3HAHUSI B HE3HAKOMOU CUTYaIlUH.

OTtcyTcTBHE OMMOOK U HEAOYETOB IPU BOCIIPOU3BEICHUU U3yUYEHHOTO MaTepHralia, COONII0IeHNEe Ky IbTyphl
MACbMEHHOU peyuH, MPaBuUil 0POopMIIEHHUS TUCbMEHHBIX paldoT.

Ounenka «4» cTaBUTCA B cllydae:

3HaHUs BCETO U3YUYEHHOT'O MPOTPAMMHOI0 MaTepuaa.

YMeHus BbIIEATH T1aBHBIE TIOJIOKEHUS B U3YUEHHOM MaTepHalie, Ha OCHOBaHUHU (DaKTOB U MPUMEPOB
0000111aTh, 1eJ1aTh BBIBOJIBI, YCTAHABIUBATH BHYTPUIIPEIMETHBIE CBSI3H, IPUMEHSTH MOJyYE€HHBIE 3HaHUS HA
MpaKTHUKE.

HesnauutenbHble (HerpyOble) OMMUOKY U HETOUETHI PU BOCTIPOU3BEACHUH U3yYEHHOTO0 MaTepuara,
COOJIOZICHHE OCHOBHBIX MTPABHII KYJIbTYPhl MTUCHbMEHHON peuH, MpaBuil 0(OpMIICHHS MUCbMEHHBIX PadoT.
Ouenka «3» (YpoBeHb IIPEICTABICHUM, COUETAIOIINXCS C DJIEMEHTAMU HAYYHBIX TIOHITHIT) CTABUTCS B
ciyyvae:

3HaHUS U YCBOCHHE MaTepraja Ha YPOBHE MUHUMAIBHBIX TPeOOBAaHU MTPOTrPAMMBI, 3aTPYAHCHUE TIPH
CaMOCTOSITEIbHOM BOCIIPOU3BEACHUH, HEOOXOUMOCTh HE3HAYUTENHHOM MTOMOIIH MPENO0/1aBaTeNsl.
YMenus paboTaTh Ha YPOBHE BOCTIPOU3BEACHUS, 3aTPYAHEHHUS MTPU OTBETaX HA BUIOM3MEHEHHBIE BOIIPOCHI.
Hanwuaue rpy06oii ommOKu, HECKOIBKUX HETPYOBIX MPU BOCIIPOU3BEACHUN N3YYEHHOTO MaTepuaa,
HE3HAYUTEIbHOE HECOOI0/IEHNE OCHOBHBIX MTPaBUJI KYJIbTYPhl TMCBMEHHOU PEYH, MPABUI 0(POPMITCHUS
MUCHhMEHHBIX PadoT.

OueHka «2» CTaBUTCSA B ClIy4ae:

3HaHMEe U YCBOEHHE MaTepHalia Ha YpOBHE HUKe MUHUMAJIbHBIX TPEOOBaHUN IPOrPaMMBI, OTAETbHBIC
MIPEICTABJICHHS 00 U3YYCHHOM MaTepuare.




OTtcyTcTBUE yMEHHH paboTaTh Ha ypPOBHE BOCIIPOM3BEICHUS, 3aTPyJHEHNS IPU OTBETaX Ha CTaHIAPTHBIC
BOIIPOCHI.

Hannune HecKoabKuX rpyOBIX OMMOOK, OOIBIIOT0 YHCIa HETPYOBIX MTPH BOCTIPOU3BEICHHH N3YUYEHHOTO
Marepuaa, 3HaYuTeIbHOEe HECOOII0ICHHE OCHOBHBIX MPABMII KYJIbTYPHI IIMCBbMEHHON peyu, IPaBUII
oopmIIeHHS MTUCHMEHHBIX paboT.

Ouenka TecToBbIX padoT.
«5»-95-100 %:;
«4» -80 — 94 %;
«3»-50-79 %;
«2» - menee 50 %.

OneHka BbINOJHEHUS NPAKTHYECKUX PadoT
Onenka "5" craBuTCS, €CJIM YUYCHHUK:
1. I[TpaBrJIbHO OIpenEINII LENb ONBITA.
2. BommonHui paboTy B OJIHOM 00beMe ¢ COOII0IeHHEM HE00X0IUMOM MOCIeA0BATEIbHOCTH IPOBEICHHS
ONBITOB U U3MEPEHUN.
3. CaMOCTOATENBHO U pallMOHAILHO BBIOPAJ M MOATOTOBUII JIJIS OIBITa He00X0IuMoe 000pyIOBaHHE, BCE
OTIBITHI ITPOBEJ B YCJIOBUSX U peXUMax, 00ECIIEUNBAIOIINX [T0Y4EHUE PE3YIbTATOB U BBIBOJIOB C
HauOO0JIbIIEeH TOYHOCTHIO.
4. Hay4Ho rpaMOTHO, JJOTHYHO OIKCal Ha0JII0IeHUs U CPOpMYIUPOBai BHIBOBI U3 ONbITa. B
MPEJICTABICHHOM OTYETE MPaBUJIHHO M aKKYPAaTHO BBITIOJIHUI BCE 3aIUCH, TAOIUIBI, PUCYHKH, TPadUKH,
BBIUMCJIEHUSI U CIEJIall BHIBOJBI.
5. IlposiBnsieT opraHu3alioOHHO-TPYAOBbIE YMEHUS (MOAAeP)KUBAET YUCTOTY pabovero MecTa U MopsiioK Ha
CTOJI€, 5KOHOMHO UCIOJIb3YET PACXOAHbIE MAaTEPUAIIbI).
6. DKCIIEpUMEHT OCYIIECTBIISIET I10 IUIAHY C YYETOM TEXHUKHU 0€30MacCHOCTH U TPaBUII pabOTHI C
MaTepuajiaMu U 000pyI0BaHUEM.
Ounenka "4" craBuTCs, €CIM YYECHUK:
1. OnbIT IPOBOAMII B YCIOBUSIX, HE 00ECTIEUMBAIOIIUX JOCTATOYHON TOYHOCTH U3MEPEHUH.
2. Wnun 6b110 JOMYIIEHO ABa-TPU HE0YeTa.
3. Nnu ne 6omnee ogHo# HErpyOO# OMMOKU M OJTHOTO HEJAOUYETA.
4. Vlnu 5KCIIEpUMEHT NPOBENIEH HE MOJIHOCTHIO.
5. inu B onvcanuy HaOJIOIEHUH U3 OIbITa JOMYCTHII HETOYHOCTH, BBIBO/IBI CZEJIall HETIOJIHBIE.
Ounenka "3" cTaBuTCs, €CIM YUYECHUK:
1. I[TpaBUJIbHO OIpeEII LENb ONbITa; PA0OTY BBINOJIHSET IPABUIILHO HE MEHEE YEM HAIlOJIOBUHY, OJTHAKO
00BEM BBINOJIHEHHON YaCTH TaKOB, YTO IMO3BOJIET MOJIYYUTh IPABUIIbHBIE PE3YJIbTaThl U BBIBOBI 10
OCHOBHBIM, IPUHIMITHAILHO BaKHBIM 3a/1a4aM padOoThI.
2. Nnn non6op o6opyaoBaHusi, 00b€KTOB, MAaTEPHAJIOB, a TAKXKe pabOTHI 0 HaYaly OMbITa IPOBEJ C
MOMOIUIBIO YYUTENS; WK B XOJ1€ IPOBEJCHUS OIBbITa U U3MEPEHUM OBbLIIN TOMYLIEHBI OIINOKU B ONMUCAaHUU
HaOroeHu, GopMyIMpOBaHUM BBIBOJIOB.
3. OnbIT IPOBOAMIICS B HEPALIMOHAIIBHBIX YCIOBUSX, YTO MPUBEJIO K MOJIYUYEHHUIO PE3YJIbTAaTOB C OOJIbIIEH
HOTPEIIHOCTbIO; WM B OTYETE OBLITN IOMYILEHBI B O0IIEH CII0KHOCTH HE OoJiee IBYX OIIMOOK (B 3amucsax
€IMHMUII, U3MEPEHMSIX, B BEIUUCICHUAX, TpapuKax, Tabauax, CXxemax, v T.J.) He IPUHIUIHAIBHOTO TS
JTAaHHOM paboThI XapakTepa, HO MOBJIMUABIINX Ha PE3yJIbTAT BHITOTHEHHUS.
4. Jlomyckaet rpy0yro ommoOKy B X0JIe IKCIIepuMeHTa (B 00bsICHEHUH, B 0popMIIeHUN pabOTHI, B
cOOJIIO/ICHUH TIPAaBUJI TEXHUKU 0€30IaCHOCTH IpU paboTe ¢ MaTepragaMy U 000pyA0BaHHEM), KOTOpast
UCIPABIISAETCS M0 TPEOOBAHUIO YUUTETIS.
Ounenka "2" cTaBUTCS, €CIIM YYEHUK:
1. He ompeneni caMOCTOSITENBHO 11€JTb OTbITA; BBIIOJIHUI pabOTy HE MOJHOCTHIO, HE MOJATOTOBUII HYKHOE
o0opyoBaHue U 00BEM BBIMOJTHEHHON 4acTH pabOThI HEe O3BOJISIET C/EIaTh PABUIbHBIX BBIBOIOB.
2. Vnu onbIThI, U3MEpEHUs, BBIYUCIIEHUS, HAOIIOACHHSI IPOU3BOANINCH HEITPABIIIBHO.
3. Nnu B xome paboThI ¥ B OTYETE OOHAPYKUITUCH B COBOKYITHOCTH BCE HEJJOCTATKH, OTMEUCHHBIC B




TpeboBaHUSX K oreHKe "3".

4. Jlonyckaet aBe (u 0osee) rpyObie OMMOKU B X0J1€ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0()OpMIICHUN PabOTHI,
B COOJIIOJICHUH TIPAaBUJI TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ BEIIECTBAMH U 000PYAOBaHUEM, KOTOPbIE HE
MOYKET UCTIPABUTh JIAXKE TI0 TPEOOBAHUIO YUUTEIIS.

OueHKa caMOCTOATEIbHBIX NUCbMEHHBIX H KOHTPOJILHBIX PadoT.

Ouenka «5» cTaBUTCS, €CIIM YUCHHUK:

BBITIOJIHWII PaboTy 6€3 OMOOK U HEI0YETOB;

JIOITyCTUII He 00Jiee OIHOTO HEJ0YeTa.

OueHka «4» CTaBUTCSA, €CJIM YUYEHUK BBITIOJHUI pabOTy MOJHOCTHIO, HO IOMYCTHII B HEH:

He OoJiee 0/1HOM HerpyOoii OIMOKK M OHOTO HEJ0YETa;

WK He 6oJsiee IBYX HEJA0YETOB.

Ounenka «3» cTaBUTCS, €CIIM YYCHUK MTPABUIHHO BBIOJHIII HE MEHEE OJIOBUHBI PAa0OTHI MIIH JOMYCTHIL:
He 0oJiee ABYX IpyObIX OIHOOK;

Wi He 6osiee ofHOU TpyOOi M OHOM HEerpyOOi OIIMOKK M OJTHOTO HEA0YETa;

WM He 6osiee IBYX-TpeX HerpyObIX OMIHOOK;

WM OJTHOM HETrpyOOl OIMOKHU U TPEX HEJ0UYETOB;

WM TIPH OTCYTCTBUU OLIUOOK, HO MPU HATMYUH YETHIPEX-TISITH HEI0UETOB.

OuneHka «2» CTaBUTCS, €CITU YUCHUK:

JOITYCTHII YHCIIO OIIMOOK M HEIOUETOB MPEBOCXOASIIEE HOPMY, IIPU KOTOPOI MOXKET OBITh BHICTABIIEHA
OlICHKA «3»;

WM €CJIH NMPABUIIHHO BBIMOJIHUI MEHEE MOJIOBUHBI PAOOTHI.

[Ipumeuanue.

VYuutens UMeeT MpaBo MOCTABUTh YUCHUKY OLICHKY BBIIIE TOW, KOTOpas MpeAyCMOTpEeHa HOPMaMHU, €Cliu
YYEHHKOM OPUTHHAIBHO BHITIOIHEHA paboTa.

O1eHKY ¢ aHATTM30M JIOBOJAATCA JI0 CBEJCHHS YJAIllUXCsl, KaK MPaBUII0, Ha TOCIEIYIOIIEM YPOKe,
pelycMaTpuBaeTCs padoTa Ha/l OIMOKaMH, YCTPaHEHHE TTPOOECIIOB.

O0mas kaaccuukanus OMMOOK.

[Ipu ouieHke 3HaHUM, yMEHUH, HABBIKOB CJE€IyEeT YUUTHIBATh BCE OMIMOKH (IpyOble U HErpyOble), HEJJOUETHI B
COOTBETCTBUH C BO3PACTOM YUAIHXCS.

'pyObIMH CYMTAKOTCS OIIMOKH:

- HE3HaHUue ONpeJeNIeHUsI OCHOBHBIX MTOHATUH, 3aKOHOB, ITPABUJI, OCHOBHBIX MOJIOKEHUH , TEOPHUH,
He3HaHue (HopMYIT, OOMICTIPHHSATHIX CHMBOJIOB 0003HAYCHNU BEJIMYHH, IUMHUI] UX U3MEPEHUS,
HalMEHOBAHUHN 3TUX €IUHULL;

- HEYMEHHE BBIJICTUTH B OTBETE IIIABHOE; 00OOIIUTH Pe3yIbTaThl U3YUCHHS,

- HEyMEHHUe NMPUMEHUTH 3HAHMS I PELIeHUs 3a/1a4, OObSICHEHUS SIBICHUS;

- HEYMEHHUE YUTAThb U CTPOUTH rpadKH, MPUHIUITHAIEHBIE CXEMBI,

- HEyMEHHE MOATOTOBUTH YCTAaHOBKY HJIM JJAOOpaTOpHOE 000pYAOBaHHE, IPOBECTH OIBIT, HAOIIOIEHHE,
c/ienaTh He0OXOIMMBbIE PAacUETHI HITH MCIIOJIb30BaTh MOJTyUYEeHHBIE TAaHHBIE [T BHIBOJIOB;

- HEyMEHHE MOJIb30BaThCs IEPBOMCTOYHUKAMH, YI€OHUKOM, CIIPABOYHUKOM;

- HapylIeHHUE TEXHUKHU 0€30TMacCHOCTH, HEOPEKHOE OTHOIICHUE K 000PYI0BaHHUIO, TPUOOpaM, MaTEpHAIIaM.
K HerpyObIM OTHOCSTCH OIIMOKH

- HETOYHOCTh (OPMYJIUPOBOK, ONPEeNICHUH, TOHATHI, 3aKOHOB, TEOPHil, BHI3BaHHAs HEMOJIHOTON OXBaTa
OCHOBHBIX ITPU3HAKOB OIPEIENIIEMOT0 MOHATHUS WU 3aMeHON 1 — 3 13 3TUX NMPU3HAKOB
BTOPOCTETICHHBIMU;

- OMIMOKMU NP CHATUU MTOKA3aHUH ¢ U3MEPUTENBHBIX TPUOOPOB, HE CBA3AHHBIE C ONPEACTICHUEM IIeHbI
JIeTICHHSI TITKAJTBI;

- OImMOKH, BBI3BaHHBIE HECOOIIOIEHUEM YCIIOBUM MTPOBEICHUS ONBITA, HAOIIOCHHUS, YCIOBUM paboThI
npudopa, 000pyaOBaHUS;

- OMMOKHU B YCIIOBHBIX 0003HAUEHUIX Ha CXEMaX, HETOYHOCTb IpaduKa;

- HEpalHOHAJIHHBIN METOJI PEIICHUS 3a/1a4H, BHITOJHEHHUS YaCTH MPAKTUIECKON paboThl, HEOCTATOYHO
IPOJYMaHHBIN TUIaH YCTHOTO OTBETa (HapyIIeHHE JIOTUKU U3JI0KEeHUs, T0IMEHA OT/IEIbHBIX OCHOBHBIX




BOIIPOCOB BTOPOCTEIICHHBIMHU );

- HepalMOHAJIbHBIC METOIbI PAOOTHI CO CIIPABOYHOM JIMTEPATYPOH;

- HCYMCHHME peliaTh 3aJ1a4H, BBIIOJIHATH 3aJIaHHUs B OOIIEM BHUJIC.

HenouéraMu siBJISIIOTCS:

- HepaluOHAIbHBIC MPUEMBI BEIYMCIICHUN U TIPe0Opa30BaHUM, BBIITOJIHEHUS ONBITOB, HAOIIOACHUN,
MPAKTUYECKUX 3aJJaHU;

- apu(pMETUYECKHE OITUOKH B BHIYUCIICHUIX;

- HeOpeKHOE BHITIOJHEHHE 3aluCcel, YepTexel, cxeM, rpadukoB, TaOJIHII,

- opdorpaduveckue U MyHKTYaIMOHHBIC OIITUOKH.

3.COAEP KAHUE U3YUYAEMOI'O KYPCA

Xumua.8 Kjiacc.

Tema 1. BBenenue B xumuio (6 1)
XUMHUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHHUSIX.
[lonaTne o XUMHUYECKOM »3JIeMeHTEe W (hopMax €ro CymecTBOBaHHs: CBOOOJHBIX aTOMax, MPOCTBIX H
CJIOKHBIX BEILIECTBA
[TpeBpamenus BemectB. OTaMUME XUMUYECKUX peakUui oT pu3nueckux sBieHuil. Poiab XUMUM B KU3HU
YEJI0BEKA.
KpaTkne cBeneHMsT M3 UCTOPUM BO3HUKHOBEHUS M pa3BuTus xuMuu. Ilepuon anxumum. Ilonstue o
dunocopckom kamue. Xumusa B XVI B. PazButue xumuu Ha Pycu. Ponb oTe4ecTBEHHBIX Y4YEHBIX B
CTaHOBJIEHUHU XUMHUYECKOU HaykH - paboTsl M. B. Jlomonocosa, A. M. bytneposa, J[.1. Menneneesa.
XuMHYecKkasi CUMBOJIMKA. 3HAKU XMMMUYECKUX DJIEMEHTOB U IMPOUCXOXKIACHHE WX Ha3BaHUU. XUMHUYECKHE
dopmynbl. Manekcsl u koddp¢urmentsl. OTHOCHUTENbHBIE aTOMHAs M MOJEKYJsipHas Maccel. Pacuer
MacCOBOM JOJIM XMMUYECKOTO 3JIEMEHTa 10 (popMyIie BEIIeCTBa.

[Tepuonnueckas cuctema xumudeckux sneMeHToB JI. M. MenneneeBa, ee CTpykTypa: Majible U OOJbIINE
MEPUOBI, TPYIIILI ¥ MOArPYMIH (TIaBHas U moOouHas). [lepuonnyeckas cuctemMa Kak ClipaBoyHOe mocodue
JUISL TIOJTY4EHHUS CBEICHUI O XUMUYECKUX JIEMEHTAaX.

Pacuérnbie 3agaun. 1. HaxoxaeHne OTHOCUTENbHOM MOJIEKYISIPHOM MacChl BEIIECTBA MO €r0 XUMHUYECKOU
dbopmysre. 2. Beraucienre MacCOBOM JTOJIM XUMHUYECKOTO JIEeMEHTa B BEIIECTBE 10 ero hopmyIie.
IIpakTyeckas padora Ne 1

[IpaBuna TexHUKH 0€30MAaCHOCTH MpU paboTe B XUMUYECKOM kabunere. JlabopaTopHoe oOopymaoBaHuEe U
oOpailieHre ¢ HUM.

IIpakTHyeckas padora Ne 2

Habmtonenue 3a ropsiueit cBeyoi.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (7 u)

AToMBI Kak (opMa CyIIECTBOBAaHUS XMMHMUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOCHHUM aTOMOB.
JlokazaTenbcTBa CIOXKHOCTU CTpoeHus atromoB. OmbiThl Pesepdopma. Ilmanerapras Momens CTpOCHHS
aToMma.

CocraB aTOMHBIX s/iep: MPOTOHBI U HEUTPOHBI. OTHOCUTENIbHAs aTOMHasi macca. B3auMOCBs3b MOHATUN
«IIPOTOH», KHEUTPOH», KOTHOCUTENIbHASI aTOMHAsI Macca.

N3menenue 4rcna IpoOTOHOB B SIpe aToMa - 00pa30BaHNe HOBBIX XUMHUYECKUX AJIEMEHTOB.

W3meHeHune ynciia HEUTPOHOB B SiZ[pe aToMa - o0pa3oBaHue H30TONOB. COBpeMEHHOE ONpeiesieHue OHITUS
«XUMHUYECKHUH 3J1IeMEeHT». I30TOMbI Kak pa3HOBUIHOCTH aTOMOB OJHOTO XUMHUUYECKOTO 3JIEMEHTA.
OnekTpoHbl. CTpOEHHE AIEKTPOHHBIX 000JIOYEK aTOMOB XMMHYECKUX 37eMeHTOB Nel-20 mepuoamdeckoit
cucrembl JI. M. MenneneeBa. IloHsATHE O 3aBEpIIEHHOM M HE3aBEPIIEHHOM JJIEKTPOHHOM CJIO€
(9HEPreTH4ecKOM ypOBHE).

[lepuonnyeckas cuctema xumuyeckux snemeHtoB Jl. M. MenzaeneeBa u cTpoeHHe aTOMOB: (PU3MUECKHUN
CMBICT MTOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMEpa IPyIIbl, HOMEpa Mepruoja.



W3MeHeHne uucna SJEKTPOHOB Ha BHEIIHEM SJIEKTPOHHOM YpPOBHE aTOMa XHUMHUYECKOTO JJIEMEHTa -
o0Opa3oBaHHe NOJOXUTEIbHBIX M OTPUIATENBHBIX HOHOB. VOHBI, 00pa3oBaHHbIE aTOMaMU METaUIOB U
HeMeTasuioB. [IpuYnHbBl U3MEHEHUSI METAIUTMYECKUX M HEMETANTMYECKUX CBOMCTB B MEPUOIAX U TpyMIax.
O6pa3oBanue OuHapHBIX coenuHeHni. [IonaTre 00 noHHOM CBsA3U. CXeMbl 00pa30BaHUs HOHHOM CBSI3H.
B3anmMopeiicTBie aTOMOB XUMHYECKUX 3JIEMEHTOB-HEMETAIIOB MEXy cO00H - 00pa3oBaHUE ABYXAaTOMHBIX
MOJIEKYJI IPOCTHIX BemecTB. KoBajeHTHas HEMOJsIpHasi XUMUAYECKAs! CBS3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYITBL.

B3aumopeiicTBie aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETANIOB MEXAYy coOoi - oOpa3oBaHHe OMHAPHBIX
COCIMHEHUI HEMETAIUIOB. DJIEKTPOOTPUIIATEIbHOCTD. [IOHATHE O KOBAJIGHTHOM MOJIAPHOM CBSI3H.
B3aumopeiicTBie aTOMOB XMMHUYECKHUX 3JIEMEHTOB-METANIOB MEXy cO0O0M - 00pa3oBaHUE METAJUIMYECKUX
KpucTtajioB. [loHsTHE O METANINYECKOM CBSI3U.

JdemoncTpauuu. Mogenn aToMOB XHMMHYECKUX 3JeMEHTOB. llepuonuyeckas cucrema XUMUYECKHUX
snemenToB /1. 1. Menneneena.

Tema 3. IlIpocrbie BemecTBa (Su)

[lonoxeHne MeTauIOB M HEMETAUIOB B IIEPUOAMYECKOM CHCTEME XUMHUYecKuXx oanemeHTtoB [[. H.
MenpeneeBa. Baxkneiiye npocTeie BEIECTBA - METAJUIBI: JKEJI€30, ATFIOMUHUHN, KaJIbIIMH, MarHuii, HaTPUH,
kanuii. O0mme pu3nveckre CBOHCTBA METAILJIOB.

Bakneiimme npocTeie BellecTBa - HEMETaIbl, 00pa30BaHHbIE aTOMaMH KHUCJIOPOa, BOJIOPOA, a30Ta, Cephl,
docdopa, yraepoga. CriocoOOHOCTh aTOMOB XMUMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX
BEIIECTB - AIJIOTPONHUs. AJUIOTpOonHbIe Moaupukanuu kuciaoponaa, dochopa u onoBa. Merannmndeckue u
HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTEIBHOCTD JIEJICHUS MIPOCTHIX BEIIECTB HA METAJJIb
Y HEMETaJUIbI.

[Hocrosinnas ABoraznpo. KonunuectBo BemectBa. Monbs. MosnsipHast macca. MossipHbIil 00beM ra3000pa3HbIX
BelecTB. KpaTHble €IMHHIBI KOJIMYECTBA BEIIECTBA — MHJLIMMOJIb U KHJIOMOJIb, MUJUIMMOJISIpHAs M
KHJIOMOJISIPHAsI MacChl BEIIECTBA, MUJUIMMOJISIPHBIN M KUJIOMOJISIPHBIA 00bEMBI Ta3000pa3HbIX BEIIECTB.
Pacuetsl ¢ ucnonb30BaHHEM MOHSATHH «KOJMYECTBO BEIIECTBA», «MOJSPHAs Macca», «MOJIIPHBIM 00beM
ra30B»,«IOCTOSTHHAS ABOTAIPO».

PacuerHble 3a1aun. 1. Boruncnenne MosspHON Macchl BEIIECTB M0 XUMHUUecKUM dopmynam. 2. Pacyers! ¢
UCIIOJIb30BAaHUEM TMOHSTUM «KOJMYECTBO BEILIECTBA», «MOJIApHAs Maccay», «MOJSIPHbIH OOBEM TIa30BY»,
«IOCTOSIHHAsA ABOTaZpo».

JdemoncTpanun. Hekoropble MeTaibl 1 HEMETAJUIbl KOJIMYECTBOM BemiecTBa 1 Moib. Mojienb MOJISIpHOTO
00beMa ra3000pa3HbIX BEILECTB.

Tema 4. CoenuHeHHsI XMMHYECKHX dJieMeHTOB (15 u)

Crenenb okucienus. OnpeneneHue CTENeHH OKUCIECHHUS YIEMEHTOB M0 XUMHUYECKOH (hopMylie COeTMHEHUS.
CocraBnenue (opmyn OMHApHBIX COEAWHEHWH, OOIIMI croco0 WX Ha3bIBaHUA. BUHApHBIE COETUHEHUS:
OKCHJIBI, XJOopuAbl, Cynbhuasl u Ap. CoctaBnenue ux Gopmyn. [IpeacraButenu oKCUAOB: BOJa, YTIEKUCTBINA
ra3 u HeramieHas u3BecTb. [IpencraBuTenu JeTy4nx BOAOPOJHBIX COEAMHEHNN: XJIOPOBOIOPO U aMMHUAK.
OcHoBaHMsI, WX COCTaB M Ha3BaHHs. PacTBOpUMOCTh OCHOBaHMiI B Boje. Tabmuiia pacTBOPUMOCTHU
TUAPOKCHUIOB U cosiel B Boze. IIpeacraBurenu menoden: rTuApOKCUAbI HaTpus, Kainus 1 kaneuus. [lonsatue o
KaueCTBEHHBIX peakuusax. Maaukaropsl. I3MeHeHne OKpacku MHANKATOPOB B IIEJIOYHON CpeJie.

Kucnotel, ux cocraB u Ha3zanus. Knaccudukanus xucnor. [IpeacraBurenut KUCIOT: cepHas, COJsIHAS U
azoTHas. V3MeHeHne oKpacku UHJIMKAaTOPOB B KMUCIOTHOM cpee.

Conu Kak IpOM3BOAHBIE KHCIOT M OCHOBaHMW. X coctaB u Has3BaHusa. PacTBopuMOCTB coneil B BOAe.
[IpencraButenu coneit: XIopua HATPUsi, KapOOHAT U Gocdar KalbILus.

AMop(dHBIE U KPUCTANINYECKUE BEIIECTBA.

MexxMoneKynspHble B3auMOACHCTBUA. THUIIBI KPUCTAIIMYECKUX PEIIETOK: HOHHAsS, aTOMHAas1, MOJIEKYJISIpHas
U MeTaJuIMuecKas. 3aBUCUMOCTh CBOMCTB BEUIECTB OT TUIIOB KPUCTAININYECKUX PEIIETOK.

BemectBa MOJEKYISIPHOTO W HEMOJIEKYJSPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa JUIsl BEILECTB
MOJIEKYJISIPHOTO CTPOCHHS.

Uwuctele BemecTBa M cMecd. [IpuMepsl KHIKHX, TBEPABIX M ra3000pa3HbIX cMmeceld. CBONCTBA YUCTBIX
BEIIeCTB U cMecell. X coctaB. MaccoBasg U oObeMHAas JOJIM KOMIIOHEHTa CMeCH. Pacdernl, CBsA3aHHEIC C
MCIIOJIb30BAHUEM MOHSATHUS JOJIA.



Pacuérnble 3amaum. 1. Pacuer maccoBoii u 0O0OBEMHOH J0j7€l KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brruncnenne MaccoBOM JOIM BEUIECTBA B PACTBOPE IO U3BECTHOW MACCe PACTBOPEHHOI'O BEIIECTBA M Macce
pactBoputens. 3. BpluMcieHHe Macchl pacTBOPSIEMOTO BEIIECTBA M PACTBOPUTENS, HEOOXOIUMBIX ISt
IIPUTOTOBJICHUSI OIIPEIETIEHHON MacChl paCTBOPa C U3BECTHOM MacCOBOM J0JIEM paCTBOPEHHOI'O BELLIECTBA.
JdemoncTpanun. O0pa3ubl OKCUAOB, KUCIOT, OCHOBaHUI U cosied. Mojenu KpUCTAIIIMYECKUX PEIIETOK
XJIOpU/a HaTpusl, anMasa, okeuja yriepoaa (IV). CriocoOsl pazaenenus cmecei, TUCTUIUIALUS BOJIBL.
JlaGopaTopHble onbITHI. 1. 3HaKOMCTBO ¢ 00pa3amMu BEIIECTB pPa3HBIX KiIaccoB. 2. Pa3znenenue cmecei.
IIpakTnyeckasi padora Ne 3.AHanu3 NOYBBI U BOJIBI.

IIpakTyeckas  padora Ne 4.IlpuroroBneHue pacTBopa caxapa ¢ 3aJaHHONM MaccOBOWM Joei
pPacTBOPEHHOI'O BEIIECTBA.

Tema 5. H3meHeHusi, npoucxoasiue ¢ Bemecrsavu (13u)

[IoHATHE ABIEHUN KaK U3MEHEHMM, MPOUCXOIAIIUX C BELICCTBAMU. SIBICHMS, CBA3aHHBIE C U3MEHEHHEM
KPHUCTAJNINYECKOTr0 CTPOCHMS BEIIECTBA MPHU IOCTOSTHHOM €ro cocTrase, (huznueckue spiaeHus. Ouznueckue
SIBIIGHUS B XUMHUHU: JUCTWUIALMA, KpUCTAUIM3allMsi, BbIIapUBaHUE M  BO3FOHKA  BEIIECTB,
LEHTPUPYTUpPOBAHUE.

SIBneHust, CBSI3aHHbIE C M3MEHEHHEM COCTaBa BELIECTBA, - XMMHMUYecKue peakuuu. [IpuzHaku u yciaoBus
NPOTEKaHUs XUMHUYECKUX peakuuil. [ToHaTtue 00 3K30- U SHAOTEPMHUECKUX peakuusax. Peakuuu ropeHus
KAK YaCTHBIN CIy4al SK30TEPMUUYECKHUX PEAKLIMH, IPOTEKAIOIINX C BBIICICHUEM CBETA.

3aKOH COXpaHEHHUS MAacChl BEIECTB. XUMHUECKUE YpaBHEHHs. 3Ha4eHHE HHJCKCOB U KO3((UIMEHTOB.
CocrapneHre ypaBHEHUN XUMHUYECKUX PEaKITHil.

Pacuersl o xumMuueckuM ypaBHEHUSAM. Penienue 3a1ad Ha HaX0KJIEHUE KOJIMYECTBA BEILECTBA, MACChl WX
o0beMa MPOJYKTa PEaKIMK 10 KOJIWYECTBY BEIIECTBA, MacCe WIM 00beMy MCXOTHOTO BenlecTBa. PacueTsl ¢
MCIIOJIb30BAaHUEM IOHSTHS «ZOJIs», KOI/la HCXOIHOE BEIIECTBO AAHO B BUJIE PacTBOpa C 3aJaHHOW MacCOBOU
JI0JIEW PACTBOPEHHOIO BEIIECTBA WIIA COACPIKUT ONPEIEICHHYIO JOII0 IPUMECEH.

Peakuuu paznoxenus. [lonsatue o ckopoctn xumudeckux peakuuii. Karanuzatopel. @epMeHTHI.

Peaxumu coepunenus. Karanutudeckne u Hekaranuthdeckue peakuuud. OOpaTuMbele W HEOOpaTHMBIE
peaxkuuu.

Peakuuu 3amenieHus. OJIEKTPOXMMHUYECKUN psJl HaNpsSHKEHUH METalIoB, €ro  HCIOJIb30BaHUE IS
IIPOrHO3MPOBAHUS BO3MOXHOCTH NMPOTEKAHMsI PEAKLUI MEXAy METallaMUd M pacTBOpaMH KHUCIIOT. Peakuun
BBITECHEHUS OJIHUX METAJUIOB U3 PACTBOPOB UX COJIEH JPYTMMHU MeTaJlJIaMH.

Peakuuu oomeHna. Peakuinu HeTpanu3anuu. Y cI0BUs NPOTEKAHUS peakiiii oOMeHa B pacTBOpax /10 KOHIIA.
Tunsl XUMHUYECKUX peakuuil (10 IPU3HAKY «UUCIIO U COCTAaB MUCXOHBIX BEIIECTB U MPOAYKTOB peaKIMM») Ha
IIpUMeEpE CBOMCTB BOABI. Peakuiys pa3inokeHus - 2JIEKTPOIN3 BOAbL. Peakiun coeqMHEeHNs - B3aUMOJECHCTBHE
BOJBl C OKCHJIAMU MeETaJuIoB U HeMmeTaysioB. [loHsTHe «ruapokcunapl». Peakuum 3aMenieHust -
B3aMMO/IEIICTBHE BOJIBI C LIEIIOUYHBIMU M LIEIOYHO3EMENbHBIMU MeTauiaMu. Peakiiun obMeHa (Ha mpumMepe
TUPOJIN3a Cyab(UIa aTFOMUHMS U KapOuia KajabIlus).

Pacuérnbie 3agaun. 1. BeuncieHne no XMMHUYECKMM YPaBHEHUSM MAcChl WM KOJIMYECTBA BELIECTBA I10
M3BECTHOM Macce MM KOJMYECTBY BELIECTBA OJHOIO M3 BCTYMAIOIIMX B PEAKIUIO BEIIECTB WM MPOAYKTOB
peakuuu. 2. Beruucnenue Maccol (KOJIMYECTBa BEIECTBA, 00beMa) MPOIyKTa peakiiy, eClii U3BECTHA Macca
MCXOJIHOTO BEIIECTBA, COJAEPIKAIIETO ONPEAesIEHHYIO 1010 puMecel. 3. Briunciienne macchbl (KOJIM4ecTBa
BEIlIeCTBa, 00beMa) MPOAYKTa PeaKIMM, €CJIM W3BECTHA Macca PacTBOpa U MaccoBasl J0JII PaCTBOPEHHOTO
BEIIECTBA.

Jemoncrpanuu. IIpumeps! ¢usnyeckux sBICHUN; a) MUaBieHue napaduHa; 6) aUPPy3us TYIIHCTHIX
BEIIECTB C TOpslleld JTaMIOYKH HakanuBaHus. [IpuMepbl XUMUYECKHX SIBICHUN: a) rOpeHUEe MarHus; 0)
B3aUMO/ICICTBHE COJITHOW KHCIIOTBHI C MPaMOpOM HJIM MenoM; B) monydeHue ruapokcuna menu (Il); r)
pacTBOpEHHE TMOJYYEHHOIO THUIPOKCHIA B KHUCIIOTax; J) B3aumoaenctBue okcuaa meau (II) ¢ cepnoit
KUCJIOTONH TpPU HArpeBaHMHU; €) pasjoKeHHe IepMaHTraHaTa Kalus; ) B3aHMMOJAEHCTBHE pa30aBIIEHHBIX
KHCJIOT C METAJIJIAMHU.

JladopaTropubie onbIThl. 3. CpaBHEHUE CKOPOCTH MUCIIAPEHUS BOJIBI M CIIUPTA IO UCUE3HOBEHUIO MX Karleih
Ha ¢uIbTpoBaNIbHOM Oymare. 4. OkucieHHe MeOu B IUIAMEHU CHUPTOBKU WM ropenku. 5. [lomyrHeHue



M3BECTKOBOM BOJIbI OT BBIJBIXaEMOI'0 yIJIeKHCIOro rasza. 6. [lonydeHue yriekuciioro raza B3auMoIeiCTBUEM
COJIBI ¥l KUCIIOTHI. 7. 3amenieHue Meau B pactBope xyopuaa meau (I1) sxkemesom.
IIpakTyeckas padora Ne S.IIpu3Haky XMMHUECKUX PEAKLIUM.

Tema 6. PactBopenue. PactBopbl. CBOCTBa pACTBOPOB 3JIEKTPOJIUTOB. OKHCINTEIBHO —
BOCCTAHOBHTE/IbHBbIE peakuun. (23 u)

[Tonatne 00 9IEKTPOIMTUYECKON OUCCOIMALMU. ODIJIEKTPOJUTBI W HEIIEKTPOJIUTHI. MexaHusm
JUCCOLMALMU JIEKTPOJINTOB C Pa3JIMYHBIM THUIIOM XUMHUYECKOH CBs3U. CTENeHb 3IEKTPOIMTHYECKOU
nucconranui. CUIIbHBIE U CIIa0ble 3JEKTPOIUTHI.

OcCHOBHBIE NOJOXKEHUS TEOPUU DIEKTPOIUTHUECKON qucconmanuu. VIoHHbIE ypaBHEHHs PEaKLUil. Y CIIOBUS
IPOTEKAHUS PEAKLIMU OOMEHA MEX/1y JICKTPOIUTAMH 0 KOHIIA B CBETE HOHHBIX MTPEICTABICHHA.
Knaccugukaius HOHOB U UX CBOICTBA.

Kucnotsl, ux xnaccuduxamnms. J(ucconmanusi KUCIOT U X CBOHCTBA B CBETEC TEOPUU DICKTPOITUTHUECKOMN
aucconuanuy. MOoNeKyspHbIE M HOHHBIE YpPaBHEHHUS peakUMi KHUCIOT. B3aumozelcTBue KHUCIOT ¢
MeTajulaMH. DJEKTPOXMMUUYECKUM psiJi HaNpspKEHUH MeTayuioB. B3aumojeicTBHE KHUCIOT € OKCHUJIAaMU
METaJII0B. B3anMonelicTBUe KUCIIOT ¢ OCHOBAHUSAMH - peakLus HeWTpann3auuu. BzaumonencTeue KUCIOT C
coysiMu. Vcnonbp3oBaHue TaOIUIIbl pACTBOPUMOCTH JUISIXaPAKTEPUCTUKHA XUMHUECKHUX CBOMCTB KUCIIOT.
OcHoBanus, ux Kkiaccuukanusa. Jlucconumanus OCHOBaHMH UM HMX CBOICTBA B CBET€ TEOPHH
IEKTPOJIUTUYECKON TUCCONUalUi. B3aumonelncTBue OCHOBaHUM C KHUCIOTAMM, KMCIOTHBIMM OKCHUJIAMU U
coisiMu. Vcronb3oBaHue TaOIUIbl PACTBOPUMOCTH JJISl XapaKTePUCTUKH XUMUYECKHUX CBOMCTB OCHOBaHUIA.
Paznoxenune HEPAaCTBOPUMBIX OCHOBAaHUI npu HarpeBaHuu.
Counn, ux kinaccupukanys ¥ AUCCOLMALMS PA3JIMYHBIX THUIIOB cojeil. CBoiicTBa coiieil B cBeTe TEOpHH
IEKTPOJIUTUYECKON AMcconManuy. B3anMonencTBue colied ¢ MeTajulaMH, YCJIOBHS IPOTEKaHUs 3ITUX
peakuuid. B3aummoneiicTBue coieil ¢ KHCIOTaMHM, OCHOBaHMSMU W coisiMH. Vcnosib3oBaHue TaOIMIbI
PacTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.

O06o0011eHne cBeieHui 00 oKcHIax, UX Kiaaccu(uKauy 1 XUMHUYECKUX CBOMCTBaX.

I'eneTndeckue psasl METAUIOB U HEMETAUIOB. ['eHeTnMdecKkas CBsI3b MEKAY KJIACCAMM HEOPraHUYECKUX
BELICCTB

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. OKUCIMTENTh U BOCCTAHOBUTENb, OKHUCIEHUE W
BOCCTaHOBJICHUE.

Peakuuu noHHOro OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CocTaBlieHHE ypaBHEHUI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA METOI0M 3JIEKTPOHHOI0 OasiaHca.

CBolicTBa HPOCTBIX BEILIECTB - METAUIOB M HEMETAJUIOB, KUCJIOT M COJel B CBETE MpelcTaBiIeHU 00
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX MTPOLIECCAX.

JdeMoncTtpanumn. lVcnbelTaHue BelECTB W HMX pacTBOPOB HA 3JIEKTPONPOBOAHOCTh. 3aBHUCHUMOCTh
3JIEKTPONPOBOAHOCTH YKCYCHOM KHMCIIOTBI OT KOHLEHTpaluu. B3aumonelcTBue IUHKA C CEPOM, COJISTHOU
kuciotoi, xinopunom menu (II). 'openne maraus.

JlaGopaTopHble onbIThl. §. Peakiuu, XapakTepHble AT PacTBOPOB KHUCIOT (CONSIHOM mim cepHoif). 9.
Peakuuu, xapakTepHble Uis pacTBOpOB Iienodeil (rujgpokcunoB Harpus wiu kamusi). 10. Ilonydenue u
CBOWCTBA HEPaCTBOPMMOTO OCHOBaHUs, Hampumep ruapokcuga meau (II). 11. Peaknuu, xapakrepHble JUIs
pactBopoB cosert (Hampumep, 1t xjaopuaa meau (I1)). 12. Peakiuu, xapakTepHbie JUisi OCHOBHBIX OKCHIIOB
(HampuMmep, U1 okcuja Kaimbius). 13. Peakuuu, xapakTepHble Ui KUCIOTHBIX OKCHAOB (Hampumep, Uis
YIJIEKUCIIOTO Tas3a).

IIpakTyeckas padora Ne 6.CBoiicTBa KMCIIOT, OCHOBaHUM, OKCHJIOB U COJIEH.

IIpakTuyeckas padora Ne 7.Pemenune sKClIepuMEHTAIBHBIX 3a4a4.

IIpakTyeckas padora Ne8. «CBolicTBa KUCIOT OCHOBAaHUM, OKCUJIOB U COJIEN».

IIpakTHyeckas padora Ne9 « Penienue sxcriepuMeHTaNbHBIX 337124 »

Xumusn.9 kiaace.
Tema 1.BBenenue. O0masi XapakTepuCcTHKAa XUMHYECKHX 3JIEMEHTOB M XMMHYECKUX PeaKIHii.

Iepuoauuecknii 3axon u [lepnoanueckas cucrema xumudeckux jiemeHToB I. U. MenaeneeBa (10 u)



XapakTeprucTHKa 3JIEMEHTa MO €ro NmojokeHuto B Ilepuognyeckoil cucteMe XuMu4eckux siaeMeHtoB J[. U.
MenpeneeBa. CBOICTBa OKCHJIOB, KUCJIOT, OCHOBAaHMM U COJIEH B CBETE TEOPUM BJIEKTPOIUTUYECKOU
JTUCCOLIMAIMU ¥ OKUCJICHHSI-BOCCTAaHOBNIEHUS. [lOHSATHE O TEPEeXOTHBIX 3JeMEHTaXx. AMQOTEPHOCTb.
['enetnueckuil psAx nepexonHoro sieMeHTta. llepuogmuecknii 3akoH u  Ilepmoanueckas cucrema
xumuueckux snemeHToB JI. M. MengeneeBa. Xumuueckas opraHu3alusl XUBOM W HEKUBOW INPUPOJIBI.
XUMUYECKUI COCTaB Sipa, MAHTUH U 36MHOM KOpbl. XMMHYECKHE 3JIEMEHTHI B KJIIETKAX KUBBIX OPraHU3MOB.
Makpo- 1 MEKpo3JeMeHThl. O000IIeHIE CBEICHUI 0 XUMUYECKUX peakiusax. Kinaccupukamus XuMU4ecKux
peakiuil Mo pa3MYHBIM MPHU3HAKAM: «YHCIO M COCTaB pEarupymoilux U 00pa3yroIIMXCS BELIECTBY,
«TeroBor 3 deKT», «HampaBiICHHE», «U3MEHEHHUE CTEINEeHEeW OKHUCIICHUS OJIIEMEHTOB, O00pa3yIOIINX
pearupymoIinre BemecTBay, «(hasza», «HCIoiIb30BaHUE Karaiau3aTopay. [IOHSATHE O CKOPOCTH XUMHYECKOM
peakiuu. DaxkTopbl, BIMAIONIME HA CKOPOCTh XUMHUYECKUX peakuuid. Karamuzatopel u Katanwus.
Nurubutopsl. AHTHOKCHIAHTHI.

JlemoHCcTpanum.

Paznuuaneie ¢popmsl Tabmuuer . M. Menneneea. Monenn aToMoB 3eMeHTOB 1—3-ro nepuooB. Mozens
CTPOCHHUSI 36MHOTO I11apa (IMOonepevyHbIid pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIu OT MIPUPOIbI
pearupyromux BEHIECTB. 3aBUCUMOCTb CKOPOCTHM XMMHUYECKON pEaKIUU OT KOHLIEHTPALUU PEearupyroumx
BEILECTB. 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOW peaklUUH OT IUIONIaJM CONPUKOCHOBEHHUS PEarupyrolmux
BEIIECTB («KHUIIAIIUN CII0i»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEeaKIMU OT TEMIIEPATyphl pearupyromnmx
BellecTB. [ OMOreHHbIi U rereporeHHbli Karainu3bl. @epMeHTaTUBHBIN KaTtanu3. MiHrubuposanue.
JlabopaTopHble ONBITHI.

1. TlonmyuyeHwe TUAPOKCHIA I[MHKA M HCCIEIOBAHUE €ro CBOWCTB. 2.MonaenupoBaHUE TMOCTPOCHUS
[Tepuoanueckoit cuctemsl xumuueckux smeMeHToB [[. M. MenneneeBa. 3. 3ameneHue >kKeae3oM MeEIU B
pactBope cynbdata meau (II). 4. 3aBUCUMOCTD CKOPOCTU XUMHYECKOM PEAKIIMU OT MPUPOJIBI PEATUPYIOIIHNX
BEILECTB HA IPUMEPE B3AUMOJIECHCTBUSI KUCIOT C METaJJIAMH.

5. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKUMU OT KOHIIEHTPALMHM PEarupyrollux BEIIECTB Ha MpUMEpe
B3aUMOJICVCTBUS LIMHKA C COJISTHOM KMUCJIOTOM Pa3IM4YHON KOHLIEHTPALUU.

6. 3aBUCUMOCTb CKOPOCTH XMMHYECKOW PEAKIIMU OT TUIOIIAN CONMPUKOCHOBEHHUS pPearupyromnux BEImecTB. 7.
MopenupoBaHue «KHUIALIETO CIO0s». 8. 3aBUCMMOCTh CKOPOCTH XUMHUYECKOM pPEaKIUU OT TeMIlepaTypbl
pearupyromux BellecTB Ha npuMepe B3aumozeiicTBusa okcuaa Meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI
pasnmuuHOi Temmeparyphl. 9. PaznokeHue mepokcuaa BOJOpoOJa C MOMOIIbI0 okcuaa Mapradma (IV) u
karanaspl. 10. OOHapykeHHe KaTajla3bl B HEKOTOPBIX MHUIIEBBIX npoaykrax. 11. HuruOupoBanue
B3aUMOJICUCTBUS KUCIIOT C METAJIJIAMU YPOTPOIIUHOM.

Tema 2. Metananbt (18 u)

[Tonoxxenne wMerammoB B Ilepuonnueckor cucreme xumuyeckux dneMeHtoB J[. WM. Menneneesa.

Merannndeckas KpUCTAJUIMYCCKAasd PCHICTKA M MCTAJUIMYCCKAA XUMHUYCCKas CBA3b. O6HH/IG (bHSquCKI/Ie



cBorictBa MerauioB. CIutaBel, MX CBOHCTBAa M 3HadeHUE. XHMMHYECKUE CBOMCTBA METAJJIOB Kak
BOCCTAHOBUTENIEH, a TAK)K€ B CBETE€ UX IOJIOXKEHMSI B IEKTPOXUMUYECKOM DSy HANPSHKEHUM METallJIOoB.
Koppo3sust MeTamioB u criocoObl 60ps0bI ¢ Heil. Metamsl B ipupoae. OOmme crnoco0bl UX MOTYYCHHUS.
O0mas xapaKkTepucTHKA LIeJ0YHBIX MeTaLI0B. Metauibl B npupoje. OO0uiue crnoco0bl UX MOTYYeHHUS.
Crpoenue aromoB. lllenouynesle MeTamibl — NOPOCThIE BelIECTBA. BakHeWIne COEOUHEHUs ILETOYHBIX
METaJUIOB — OKCHUJbI, THIPOKCUABI U COJIM (XJIOPUABI, KapOOHATHI, Cyab(paThl, HUTPATHI), X CBOICTBA U
NpUMEHEeHHE B HAPOJHOM Xo3siicTBe. Kanuiinpie ynoOopeHus.

O0masi xapaKkTepuCTHKA 3JIEMEHTOB rJ1aBHoM noarpynns! 11 rpynnsl.

Crpoenue artomos. lllenoyHo3eMenbHblE MeETaIbl — MPOCThIE BEIIECTBA. BakHellue COeIUHEHUS
IEJIOYHO3EMENIbHBIX METANIOB — OKCHJABI, THAPOKCHUIBl M CONHU (XJIOpHIbL, KapOOHATHI, HHUTPATHI,
cynb(atel, hocdaTsl), HX CBOMCTBA U TPUMEHEHUE B HAPOIHOM XO3SHCTBE.

AJIIOMUHHIA.

Ctpoenue aroma, (pu3mueckue ¥ XUMHUYECKHE CBOICTBa mpocToro BemiecTBa. COEAMHEHUS ANTIOMHHHS —
OKCHJI M THIPOKCH, NX ampoTepHbIl Xapakrep. Baknelimme conu amomunus. [IpaMeHeHne amfOMUHUS U
€ro COeAMHEHU M.

Kene3so.

Ctpoenue atoma, (pU3NYECKHUE U XMUMUYECKUE CBOWMCTBA MPOCTOTO BellecTBA. | eHeTHUYECKHE PsIbl Fe? u
Fe™.

Baxneiimue conu jxene3a. 3HaUCHHE Kele3a U €ro COeIMHEHUH 171 IPUPO/Ibl U HAPOJAHOIO X035 CTBA.
JdemMoHcTpanum.

OO0pa31pl HIETOYHBIX U MIETOYHO3EMENbHBIX MeTaioB. O0pasiibl ciiiaBoB. B3anmoseiicTBue HaTpus, TUTHS
W Kajplus C BOJMOM. B3ammojencTBue HaTpus M MarHus C KUCJIOpPOAOM. B3aummonelcTBHE METAIIOB C
Hemetayuiamu. [lonydenue runpokcunos xxenesa (11) u (III).

JlabopaTopHble ONBITHI.

12. B3aumopeicTBHe pacTBOPOB KUCIOT U cojiel ¢ MeTautaMu. 13. O3HakoMieHHe ¢ pylnamu xenesa. 14.
OkpaimvBaHue IUJIAaMEHU COJIAMHM IMEJIOYHBIX MeTauioB. 15. BzaummoneiicTBue KaibIlus C BOJOM.
16.ITomy4yeHne THAPOKCHIA KATBIIUS U UCCIIEOBAaHUE €T0 CBOMCTB.

17. Tlony4yeHnue TruapoKcHIa aJIIOMHHMS U HUCCIENOBaHME €ro cBoicTB. 18. BzammopelicTBue xenesza c
consiHoM kucnoTou. 19. [Monyuenne runpokcuaos xenesa (I11) u (1) u u3ydenne ux cBOUCTB.

Tema 2. [IpakTukym 1. CBoiicTBa MEeTA/UIOB M UX COeAMHEHHUH (2 q)1

1. OcymiecTBiieHHE NEMOYKH XMMAYECKUX TTpeBpaiieHuil. 2. [Tonyyenne u cBOMCTBa COETMHEHU METAJIIOB.
3. Penienue skcriepMMeHTaIbHBIX 337ja4 HA paClIO3HABAaHUE U MTOJIyYEHUE COEAUHEHUIN METaJIOB.

Tema 3. Hemeraibl (24 4)

OO0mmas xapakTEepUCTHKAa HEMETAJJIOB: TOJIOKeHne B [lepruonnueckoil cucTeMe XUMHUYECKUX AJIeMEHTOB /Jl.

. MengeneeBa,0cOOEHHOCTH  CTPOEHHUS ~ aTOMOB,  dJeKTpooTpuniateabHocTh  (D0)  Kakmepa



«HeMmeTalmmyHocThY, pan 0. Kpucraumueckoe CTPOEHHE HEMETaUIOB — IMPOCTBIX BEIIECTB.
Annotponus. @usznueckue cBoiicTBa HeMeTaI0B. OTHOCUTENBHOCTD MOHATHH «METAIUI» U «HEMETAILIY.
Bopopoa.llonoxenune Bogopona B llepuoauyeckoi cucreme xumuueckux 3ieMmeHtos JI. M. Menneneesa.
Crpoenue aromMa M MoJIeKyJbl. PU3MUECKME W XHMMHYECKHE CBOWCTBA BOAOPOJA, €ro IOIYYEHUE HU
IIPUMEHEHUE.

Bona.

Crpoenue monekynbl. Bogoponnas xumuyeckas cBsi3b. Ousnyeckue cBOMCTBAa BOAbL. AHOMAJIUU CBOMCTB
BOoAbl. ['mapodunbHble U TUAPOGOOHBIE BellecTBa. XMMHUYECKHE CBOWCTBa BOJbl. KpyroBopoT BOIbI B
npupone. Bomoounctka. Aspanus Bonbl. beiToBbie (unbTpbl. MuHepanabHble BOIBL. JUCTHUILTMpPOBaHHAS
BOJIa, €€ ITOJIy4YEHUE U IIPUMEHEHUE.

O0mas xapakTepucTHKA rajJoreHoB.

Crpoenue atomoB. [IpocTsie BellecTBa U OCHOBHBIE COEMHEHUS FAJION€HOB, MX CBOWCTBA.

Kpatkue cBenenus o xiope, Opome, prope u ioxae. [IpumeHeHre raqToreHoB U UX COSAMHEHUN B HAPOIHOM
XO34UCTBE.

Cepa.

CtpoeHue aroma, aJuIOTPOIUs, CBOMCTBA U MpUMeHeHue pomOudeckoii ceprl. Oxcuanl cepol (IV) u (VI), ux
MOJIy4eHHUE, CBOMCTBA U NpuMeHeHue. CepHas KUCIIOTa U €€ COJIU, UX MPUMEHEHHE B HapOJHOM XO0351CTBE.
[Ipon3BOaCTBO CEPHON KUCIIOTHI.

A3or.

CrpoeHne aToMa M MOJIEKYJIBI, CBOWCTBA IPOCTOrO BeUIECTBA. AMMUAK, CTPOCHHE, CBOMCTBA, MOJIYYEHUE U
npumenerne. Conu aMMOHUS, UX cBoicTBa U puMenerne. Okcuanl azota (1) u (1V).

A30THasi KuUCJIOTa, €e CBOWcTBa M mpuMeHeHue. Hutparbl M HUTpUTHI, MpoOieMa UX COJEp)KaHUSA B
CEJIbCKOXO035UCTBEHHOW MPOAYKIIMH. A30THBIE y10OpEHUSI.

Dochop.

Crpoenue aToma, aljgoTponus, cBoicTBa Oenoro M KpacHoro ¢ocdopa, ux npumeHeHue. OCHOBHBIE
coenureHus: okcun pocdopa (V) u oprodocdopnas kucnora, pocharsl. Dochopubie yroOpeHusi.
Yraepoa.

CtpoeHue aroma, aioTponws, cBoiicTBa Monupukanmii, mpumenenue. Okcuasl yriuepona (II) u (IV), ux
CBOMCTBa U MpuMeHeHHne. KapOoHaThl: KaJIbLIUT, CO/ia, MOTAIll, UX 3HAaYEHUE B IPUPOJIE U KHU3HU YeJIOBEKa.
Kpemnuuii.

CrtpoeHue aroma, KpUCTaNIMYECKUIl KpeMHH, ero cBoiicTtBa u npumeHenue. Oxcun kpemuus (IV), ero
IPUPOJIHBIE Pa3HOBUAHOCTH. CHIMKAThl. 3HAUEHWE COEAVMHEHMM KPEMHMS B KUBOW M HEXKUBOU IPHUPOJE.
[TonsTHE O CUIIMKATHON POMBIIIIEHHOCTH.

JdemoHcTpaumu.



OOpa3ibl TaJIOTEHOB — TMPOCTHIX BEIIECTB. B3anMojeiicTBHE TajlOreHOB C HATpUEM, C aJIOMHHHEM.
BriTecnenne xjopoM OpomMa WiIM MOJa M3 PacTBOPOB HMX cosiell. B3aumonelcTBHe cepbl C MeTalulaMu,
BOJIOPOJOM M KHUCJIOPOAOM. B3aumoneilcTBHE KOHIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEJIBIO.
[Tornouienue yrieM pacTBOPEHHBIX BELIECTB HJIM ra3oB. BoccraHoBiieHHe MeAM M3 €€ OKCHIA YIJIEM.
OO6pa3siupbl NPpUPOAHBIX COETUHEHUH XJi0pa, cephbl, pochopa, yriepoaa, kpeMuus. OOpasipl BAXKHEUITNX AJIs
HApOJHOTO XO3SUCTBA Cyibh(paTOB, HHUTPATOB, KapOoHATOB, QocdaroB. OOpasmbl CTEKIa, KEPAMHKH,
LIEMEHTA.

JlaGopaTopHbie ONbITHI.

20. Ilonyuenne u pacnozHaBanue Bojaopoaa. 21. HMccimenmoBaHue MOBEPXHOCTHOTO HATSKEHUSI BOJIBI.
22.PactBopeHue mnepMaHraHata Kajius WIM MEIHOro Kymopoca B Boze. 23. ['maparanus o0e3BOKEHHOIO
cynedara menu (I1). 24. 3rotoBneHue ruricoBoro oTmnevyarka.

25. O3HakOMJICHHE C KOJUIEKIIUEH OBITOBBIX PHIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM MHHEPATbHON BOJBI.
27. KauecTBeHHas peaklys Ha rajioreHuA-uoHbl. 28. [lonyyeHnue u pacno3sHaBanue kuciaopoaa. 29. 'openue
cepbl Ha Bo3ayxe W B kuciopoje. 30.CBoiicTBa pa3baBieHHONW cepHON KuCIOTHL 31. M3ydeHue CBOWMCTB
ammuaka. 32. Pacno3naBanme coseir ammonwms. 33. CBoiicTBa pa30aBICHHOW a30THOM KHUCIOTHL 34.
B3aumoseiicTBue KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI ¢ Menbto. 35. 'openue docdopa Ha Bo3ayxe U B
kuciopone. 36. PacnosnaBanue ¢docdatoB. 37. ['openue yrias B kucnopone. 38. Ilomyuenue yronbHOU
KHUCJIOTHI M U3y4eHHE ee cBoucTB. 39. [lepexo kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxxenue ruapokapoonara Harpus. 41. [lonyyeHne KpeMHEBON KHCIOTHI U U3y4YEHUE €€ CBOMCTB.
Tema 4. [Ipaktukym 2. CBoiicTBa coelnHeHHiI HeMeTaLI10B (3 tx)1

1. Pemenue »skcnepuMeHTanbHbIX 3agad 1o Teme «lloarpynma ramoreHoB». 2. Pemenue
JKCIIEPUMEHTANIBHBIX 331a4 1o TeMe «lloarpymnmna kuciaoponay. 3. PemieHne 3kcnepuMeHTaIbHBIX 3ajad 10
teme «lloarpynma azotay. 4. Pemenue skcnepuMeHTANbHBIX 3ama4 mo teme «lloarpymma yriepoma». S.
[Tomyuenue, cobupanue u pacrio3HaBaHKE ra3oB.

Tema 5. O0001meHne 3HAHMI 110 XUMHH 32 KypC OCHOBHOMH 1KoJbl. Ilonroroska

K rocyaapcrseHHoi urorosoi arrecrauuu (C'MA) (11 v)

[lepnonnueckuii 3akoH u llepuommueckas cucremMa xuMmuueckux dsneMeHtoB JI. M. Mengeneesa.
@®u3NUecKuil CMBICT MNOPSIKOBOIO HOMEpA 3JIEMEHTa, HOMEPOB MEepHUoJa M TPYIIbl. 3aKOHOMEPHOCTH
M3MEHEHUs1 CBOMCTB 3JIEMEHTOB U MX COEAMHEHUM B IMEpUOAAX MU TPYIINAX B CBETE MPEACTABICHHUUN O
CTPOEHUH aTOMOB 3JIEMEHTOB.

3HavYeHHE NEPHOJUYECKOTO 3aKOHA. BUIBI XMMHYECKUX CBS3€H W THMBl KPUCTALIUYECKUX PEIIETOK.
B3aumocBsi3p cTpoeHUss M CBOWCTB BemlecTB. Kraccudukanus XUMUYECKHX peaKlIUid M0 Pa3IuyHbIM

IMpU3HaKaM (‘-II/ICJ'IO " COCTaB pCarupyrommx nu 06pa3y101111/1xc;1 BCIICCTB, HAJIUYHUC



rpaHunbl pasgena (as; TeroBod 3(QekT; M3MEHeHue CTeneHed OKMCIEHUS aTOMOB; HCIOJIb30BaHUE
KaTaJln3aTopa; HarpasiieHHe npoTekanusi). CKOPOCTh XUMUYECKUX Peakuii 1 paKTopbl, BIUSIONIME HA HEe.
OO6paTuMOCTh XUMUYECKUX PEAKIHHA U CIIOCOOBI CMEIICHUSI XUMUYECKOTO PAaBHOBECHS.

[IpocTeie M CiOKHBIE BellecTBa. MeTaulbl U HEeMETalUlbl. ['eHeTHYecKHe psabl MeTaula, HeMeTaula U
nepexoaHoro Meramuia. OKCuabl U TUAPOKCHIbI (OCHOBAHMS, KUCIOTHI, aM(pOTEpHbIe THAPOKCH]IBI), COJIH.
Ux cocraB, kimaccuduxanus ¥ oOIMEe XMUMHUYECKHE CBOWCTBA B CBETE TEOPHH AJIEKTPOJIUTHUUYECKOU
JUCCOLMALUY.

B nporpamMmMe 1o XuMuu HaluIA OTPAKEHUE OCHOBHBIE COAEP/KATEIIbHbIEC JIMHUY:

*BelleCTBO — 3HAHUSA O COCTaBE U CTPOEHUH BELIECTB, MX BAXKHEHIINX (PU3MUECKUX M XMMHUYECKHX
CBOWCTBaX, OMOJIOTUYECKOM JICHCTBUU;

*XHMHYeCKasi peaKklusi — 3HaHUsI 00 yCIOBUAX, B KOTOPBIX IPOSIBIAIOTCS XUMUYECKUE CBOMCTBA BEIIECTB,
croco0ax yrpasJIeHHs] XUMUYECKMMH IIPOLIECCAMU;

*IIpUMeHeHHUe BelleCTB — 3HAaHUS U OIbIT IPAKTUYECKOH J1eATeIbHOCTH C BEIleCTBaMM, KOTOpble Hanboiee
4acTo yNOTPeOIISIFOTCS B IOBCEHEBHON KHU3HU, IIMPOKO UCIOIb3YIOTCS B IPOMBIIIEHHOCTH, CEIbCKOM
XO351CTBE, HAa TPAHCIIOPTE;

*fI3bIK XMMHH — CUCTEMA BAXHEHIINX MOHATUM XUMUU U TEPMUHOB, B KOTOPBIX OHU ONMCBIBAKOTCS,
HOMEHKJIaTypa HEOPraHMYECKHUX BEILECTB, T. €. X Ha3BaHMs (B TOM YHUCIIE U TPUBUAJIbHBIC), XUMUYECKUE
(GopMyIBl M ypaBHEHHS, a TAaKXKe MpaBHiIa MepeBoia HH(POPMAIMU C €CTECTBEHHOTO SI3bIKa HA S3BIK XUMUH U
obpaTHo.

[TockonpKy OCHOBHBIE COAEPIKATEIBHBIEC JIMHUU IIKOJIBHOTO KypCca XUMHUH TECHO NEPEILIETEHBI, B
IIPOrpaMMe COJIEPKaHuE MPEICTABICHO HE N0 JIUHUAM, a 10 pasaenaM: « OCHOBHbIE IOHATHSA XUMHUH
(YpoBEHb aTOMHO-MOJIEKYJISPHBIX MpeACTaBlIeHul )y, «[lepruoauueckuii 3aKoH U NepUOAUYECKas CUCTEMA
xumuyeckux 3nemenToB /1. . Menaeneesa. CtpoeHue BemecTBay, «MHOroodpasue XUMHYECKUX
peakuuit», «MHOroodpasue BELIECTBY.

®opMbl OpraHu3aui Y4eOHOH 1eTebHOCTH YUaIIUXCsl: HHAWBUIyadbHbIC, TPYIIOBLIE, (PPOHTATBHBIE,
KOJUICKTUBHBIE, CAMOCTOSATEIbHBIE U MPAKTHYECKHE PAaOOThI, TaOOPATOPHBIE OTBITHI, O€CeIbl, HAOIIOICHNUS,
YIPaKHEHHUs], OIIPOC.

B nporecce nzydeHust kypca UCOIb30BaHbI AJIEMEHTHI CIEAYIONINX 00pa30BaTeIbHBIX TEXHOJIOTHH:

[J Pa3BuBaroiero o0y4eHus;

[ JINUHOCTHO-OPUEHTUPOBAHHOTO 00pa30BaHUS;

[ luddpepeHmpoBaHHOTO O0yUCHHS;

(1 UpopManmoHHO-KOMMYHHKAITHOHHEIC,

[J 3nopoBbecOeperaroniue;

[] TIpo61eMHO-TTOMCKOBBIE METO/IBI;

[J DyieMeHTHI TPOEKTHOTO O0yUEHUSI;

[J Ucnonb3oBanue B 00y4eHUH UTPOBBIX METOJIOB: POJIEBBIX, JAEJIOBBIX U IPYTHX BUJIOB O0YUAIOIIUX UTP.

MeTtoibl 00y4YeHMsI: UHIUBUyalbHbIE, TPYIIOBLIE, (PPOHTATIBHBIE.

®opmbl 00ydeHUs: TpaJAULIMOHHBIE 1 KOMOMHUPOBAaHHBIE YPOKH, JJAOOPATOPHBIE U MPAKTUYECKUE 3aHATHS,
YPOKH-COPEBHOBAHHUSI, YPOKH- JIEKIIUH, CMOTpP 3HAHUM.

OcHOBHBIMU (pOpMaMU KOHTPOJISI U OLIEHKU YCBOCHHUS IPOTPAMMBI [0 XUMHUU SBJISIOTCS: YCTHBIN OIpPOC,
TECTHUPOBAHUE, IPOBEPOUHBIE CAMOCTOSATEIbHBIE Pa0OThI, KOHTPOJIbHBIE U MPAKTUYECKUE PAOOTHI.
Cucrematudeckoe MpoBeCHNE 3TUX BUOB PadOT MO3BOJISIET MPOCIEANTh POPMUPOBAHUE Y YUAILIUXCS
OCHOBHBIX YMEHUH U HaBBIKOB.



8 ki1ace

Tembl

OcHOBHOE co/lep:KaHue 10
TeMaM

XapakTepucTHKA OCHOBHBIX
BH/IOB /IEATEJIbHOCTH YYeHUKA
(Ha ypOBHe yUeOHBIX JeilcTBHIl)

Bgenenue. IlepBonayaibubie

XUMHUYCCKHUE ITIOHATHSA.

XuMHsST — HayKa O BEIIECTBAX, UX
CBOWCTBAX U IIPEBPALLCHUSX:
IlonsiTHE O XMMHUUYECKOM IJIEMEHTE
u (GopMax ero CyniecTBOBAHUS:
CBOOO/IHBIX aTOMaxX, TMPOCTBIX H
CJIOXKHBIX BEILECTBAX.
IIpeBpamienust  BEILECTB.
OTnune XMMUYECKUX PEAKIUA OT
busnueckux SIBJICHUH.
XUMHUYECKas CUMBOJIMKA. 3HAKU
XUMHAYECKHUX JJIEMEHTOB u
IIPOUCXOXKICHUE MX Ha3BaHUM.
Xummueckue popmyisl. MHAEKCH
u KOd(pQHUIIUEHTHI.
OTHocuTeNnbHBIE  aTOMHasg WU
MOJIEKYJISIPHAs! MacChL.
[lepnonnueckas cucrema
xumuueckux anementos . U
MenpneneeBa, ee  CTpyKTypa:
Majible M OoJblIME HEepPHOJBI,

TpylIibl U HOATPYIIIBI.

HA3bI6AIOM. XUMHYECKHE
JJIEMEHTHI;

8bIYUCAIOM. OTHOCUTEIBHYIO
MOJIEKYJIIPHYIO Maccy;
onpeoensiom: COCTaB BEIIECTB 1O
ux hopmynawm;

ATOMBI XMMHYECKHX ICMEHTOB.
IIpocrbie BewecTsa.

ATOMBI KaK dopma
CYILIECTBOBAHUS XUMUYECKHUX
31eMeHTOB. OCHOBHBIE CBEJICHUS
0 CTPOEHUU aTOMOB.
Jloka3zarenbcTBa CJI0KHOCTH
CTPOCHHUS aTOMOB. OnbIThI
Pesepdopna. [Inanerapnas monens
CTPOEHHS aToMa.

CoctaB aTOMHBIX  sfeEp:
IIPOTOHBI, HEUTPOHBIL.
OtHocuTeNbHAs aTOMHAas Macca.
B3auMoCBsI3p TIOHSTUN <«IIPOTOHY,
CHEWUTPOH», «OTHOCHUTEIIbHAS
aTOMHasi Macca.

HN3MeHeHnne yucna MPOTOHOB B
anpe aromMa — oOpa3oBaHUE
HOBBIX XMMHUYECKHUX SJIEMEHTOB.

HN3MeHeHne yucina HEUTPOHOB B
anpe aromMa — oOpa3oBaHUE
H30TOIIOB. CoBpemeHHOE
onpeJeeHue TTOHSTHS
«XMMHYECKUH 3JIEMEHT». 30TOmBI
Kak  pa3HOBUJHOCTH  aTOMOB
OJIHOTO XMMHYECKOTO AJIEMEHTA.

00vscHaAOM: GU3UIECKUNA CMBICIT
aTOMHOTO (TIOPSIIKOBOTO) HOMEPA
XUMHUYECKOT0 3JIEMEHTa, HOMEPOB
TPYMIBL U IEPUO/Ia, K KOTOPBIM
AJIEMEHT MPUHAJICKUT B
nepuoguueckou cucreme J[. 1.
MeneneeBa; 3aKkOHOMEPHOCTH
U3MEHEHHs CBOICTB 2JIEMEHTOB B
npejesiax MajablX IEPHOIOB U
TJIaBHBIX MOATPYII;
xapaxkmepuzylom: XUMHYECKHe
3JIEMEHTHI (0T BOAOPOJIa 0
KaJIbL1s1) HA OCHOBE UX
MOJIOKEHUSI B IEPUOTUTIECKON
cucteme J[.M1.MenneneeBa u
0CcOOEHHOCTEH CTPOCHHUS UX
aTOMOB;

COCMaeAm: CXEMbl CTPOCHUS
aTOMOB IEpBbIX 2(0) JIEMEHTOB
MEePUOINYECKON CUCTEMBI
J.N.Menneneena;




DJIEKTPOHBI. Ctpoenue
ANIEKTPOHHBIX YpPOBHEH aTOMOB
XUMHYECKHX JJIEMEHTOB MaJbIX

TEPUOJIOB. [Moustue 0
3aBEPIICHHOM AJIEKTPOHHOM
YPOBHE.

IIepnonnueckas cucrema

XUMUUYECKUX ajiemeHtoB /JI. .
MenzeneeBa U CTPOEHHE aTOMOB:
(GU3MYECKHH CMBICT TIOPSAKOBOTO
HOMEpa JIEMEHTA, HOMepa IPYIIIbI,
HOMEpa epyoa. [Ipocteie
BEIIECTBA-METAIbI K HEMETAILIbI.

COG}IHHCHHH XUMHYICCKHUX
3JIEMEHTOB

Crenenp okucnenus. OnpeneneHue
CTCIICHU OKHCJICHHS DJICMCHTOB B
OUHApPHBIX COCIMHEHMSIX.
Cocrasnenre  (opmya  OMHAPHBIX
COEIVHEHNH, OOMMKA Crmocod Hx
Ha3BaHMH.

bunapHble cOeqUMHEHUS METALIIOB
U HEMETAJJIOB: OKCHJIbI, XJIOPHIbI,
cyabduabl 1 np. CocraBieHHe HX
thopmyur.

bunapubie COCIIMHCHUS
HEMETAJUIOB:  OKCHU[IBI, JIETy4He
BOZIOPOJHBIC  COCIMHEHMS,  HX
CcOCTaB u Ha3BaHUS.
[IpencraBuTenu OKCHUIOB: BOJA,
YIJIGKUCIIBI  Ta3,  HeraimieHas
n3BecTh. [lpencraBurenu JeTydmx
BOJIOPOJTHBIX COCMHCHUIA:
XJIOPOBOJIOPO/T ¥ aMMHUAK.
OcHOBaHMS, MX COCTaB M Ha3BaHU.
PactBOprMOCTE OCHOBaHMI B BOJE.
[IpencraBurenu 1IEJI04ei:
THIPOKCU-TIBI HATpUsl, Kausl |
kanpius. [lonstue 06 MHIMKaTopax
Y KQYECTBEHHBIX PEAKIIUSIX.
KucmoTel, uX cocTaB M Ha3BaHHS.
Kinaccuduxarnms KHCJIOT.
[IpencraBurenn KHUCIOT: CepHas,
collsHas,  a3oTHad.  3MeHeHue
OKPACKH UHMKATOPOB.

Conu Kak MpOW3BOAHBIE KUCIOT U
ocHoBaHMii. FIX cocTaB 1 Ha3BaHUS.
PactBOoprMoOCTh  coieii B BOJE.
[IpencraBurem  comel:  XJIOpUI
Hartpusi, KapOoHatr wu  (ocdar
KaJTbIYS.

AMop(hHBIE ¥ KPUCTALTNYECKUE
BEIICCTBA.

HAa3b18A10M: COCTMHEHUS
M3YYEHHBIX KJIACCOB;

onpedensiom.  TPUHAIUIEKHOCTD
BEIIECTB K  OMNpEACICHHOMY

KJIACCY COEIMHEHUI, BAJICHTHOCTh
U CTENEHb OKUCIICHUS 3JIEMEHTa B
COCAMHEHUSAX, THUI XUMHYECKOU
CBSA3U B COCIMHEHUSX,

bopMyIbl
COeIMHEHUN

cocmaeiAmwom.
HEOPraHHYECKUX
N3YUYCHHBIX KJIACCOB;
BbIYUCTIAIOM. MACCOBYIO JIOJIIO
XUMHYECKOI0 JICMEHTA 110
(dhopMyIie coeTMHEHUSs;
KOJIMYECTBO BEIECTBA, 00BEM WU
Maccy MO KOJMYECTBY BEIIECTBA;




M3menenust, mpoucxoasie ¢
BelllecTBaMH

IlonsaTHre sIBIICHIIT KaKk M3MCHEHMI,
MPOUCXOMAIIMX C BEIIECTBOM.
SIBneHus1, CBSI3aHHBIC C M3MEHCHHEM
KPUCTAJUTMYECKOTO CTPOCHUS
BEIIECTBA MPH IOCTOSSHHOM €ro
cocraBe, — (PM3MUYECKUE SIBJICHUSI.
®u3uYecKue SBICHHS B XHMHHU:
JCTHJUISIIVS, KpUCTAJUIA3ALHs,
BBIIIAPUBAHKE U BO3IOHKA BEILIECTB.
SBneHus, CBSI3aHHBIC C
U3MEHECHUEM COCTaBa BEIECTBA,
xumuyeckue peakuuu. [IpusHaku
u yCJIOBUSA MPOTEKAHUS
XUMHUYECKHUX peaKIuid.
Brigenenne TenaoThl M cBETa —
peakiyu ropenus. Ilonstue 00
9K30- u SHAOTEPMUYECKUX
peaKuusx.

3aKOH COXpaHEHUsI MacChl
BEIIIECTB. XUMHUYECKHE
ypaBHEHUs. 3HAUEHHE UHJIEKCOB 1
k03 purmeHToB. CocraBnenue
YPaBHEHUI XUMAYECKUX PEAKIIHIA.
THUnbl XUMHYECKUX PEAKIHIA:
Pa3JIOKEHUSs, COSIMHEHUS,
3aMeIleHUsT M1 OOMEHa.

onpedensaom. THUIBl XUMHYECKHX
peaKLuii;
COCMAaBAIm:
XUMHYECKUX PEAKIIU;
8LIYUCTAIOM. KOTUYECTBO
BEIIECTBa, 00bEM WIIH MACCY IO
KOJIMYECTBY BEIIECTBA, 00bEMY
WJTM MacCe PeareHTOB WIN
IPOAYKTOB PEAKIINH;

ypaBHEHUs

Pacuetsl 110 XUMHUYECKUM
YPaBHEHHUSAM
PacrBopenne. PactBopsbl. ColictBa | PactBopenue KaK dusuKo-

PACTBOPOB YJIEKTPOJIUTOB.
OKUACIMTETLHO-
BOCCTAHOBHUTE/IbHbIE PEaKIUN.

xumudeckuil npouecc. llonsarue o
TUApaTax M KpUCTAJIOTUIpaTax.

PactBOpuMOCTS. Kpuseie
pacTBOPUMOCTH  KaKk  MOJENb
3aBUCHMOCTH pacTBOPUMOCTH
TBEPJBIX BEIIIECTB oT
TEMIIEpaTypBhI. Hacpimennsie,

HEHACBILLIEHHbIE U TIEPECHIILICHHbIE
pacTtBOpbl. 3HAaY€HHE PACTBOPOB
JUIs  TPUPOJBI M CEIbCKOIO
XO35MCTBA.

[lonsiTue 00 3IEKTPOIMTUUECKOM
JTUCCOLIMAIMN.  DJIEKTPOJIUTHl U
HE3JIEKTPOJIUTBHL. Mexanuszm
JUCCOLMAIMM  AJIEKTPOJIMTOB €
Pa3IMYHBIM ~ XapaKTEPOM  CBS3H.
Crenenn IIEKTPOIUTHYECKON
muccorpatuy. CuibHbIe U criaOble
AJEKTPOJIUTHL

OCHOBHbBIE TIOJIOKEHUSI TEOPHUU
ANEKTPOIUTUYECKON
JTUCCOLIMAIUY. Nonnsie
ypaBHeHUs peakuuil. Peakuumn
oOMeHa, MJTyITHe 10 KOHIIA.

00bACHAIOM: CYUTHOCTh pPEaKIIUii
HOHHOTO OOMeEHa;
xXapaxkmepusyom: XAMHYECKHE
CBOMCTBA OCHOBHBIX  KJIACCOB
HeopFaHHqCCKHX BCIIICCTB,

onpeoensiom: BO3MOKHOCTE
MIPOTEKAaHNs pEaKkIuii HOHHOIO
oOMeHa;

cocmaenaiom. UOHHbIE YPaBHEHUS
XAMHYECKUX PEAKIIU;

8LIYUCTIAIOM.  MACCOBYIO  JIOJIO
BEIIECTBA;
HCII0JIb30BaTh pUoOpeTEeHHBIC

3HAHHA U YMEHHS B IPAKTHUECKOMN
ACATCIIBHOCTU U HOBC@ﬂHeBHOﬁ
KHU3HU JUTSL:

MPUTOTOBJICHHS pPacTBOpOB
3aJJaHHOM KOHIIEHTpallUH;
6e30macHoOro odpaleHus ¢
BCIICCTBAMHU U MaTCpUaJIaMU;
3HATh/TIOHUMATh

Onpeaeﬂﬂmm:OKI/ICJ'II/ITCJ'IBHO-




Knaccudukarys HOHOB 1 ©X
CBOMCTBA.

OKHCIIUTEITEHO-
BOCCTAHOBUTEIILHBIC PEAKITH

BOCCTaHOBUTEJIbHBIC PEAKIINH ;
cocmagiaiom. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHbICYPAaBHEHUS
XAMHYECKHUX PEaKIUi

9 kjacc

Tembl

OcHoBHOe cojlep:kaHue 0 TeMaM

XapakTepucTUKAa OCHOBHBIX BUJI0B
NeATeJbLHOCTH YUeHHKA (HA YPOBHE
Y4eOHBIX JeiicTBUi)

O011ast XapaKTepUCTHKA XMMIYECKHX
371eMEHTOB H XMMHYECKHX PeaKIHii.

XapakTepucTHKa dJIEMEHTa II0 €ro
MOJOXKEHUI0O B MEPUOJUUYECKON
cucteme /1. 1. MenpneneeBa. CBoiicTBa
OKCHIIOB, KHCIJIOT, OCHOBAHHH M COJICH
B CBETE TEOPUH DJICKTPOIUTHUCCKOM
JIUCCOLIUAITAN u OKHCJICHUSI-
BOCCTAHOBJICHMUSI.

ITonsiTHe 0 MEpPEXOIHBIX DIIEMEHTaX.
AmdorepHocTh. ['eHeTHUecKuil psia
MEePEXOHOTO AJIEMEHTA.

00vsicHAIOM: PU3NICCKHUIA CMBICTT
aTOMHOTO (ITOPSIIKOBOT0) HOMEpa
XUMHYECKOTO 3JIEeMEHTa, HOMEPOB
TPYIIBI M IEPHOAA, K KOTOPBIM
9IIEMEHT PUHA]JICKHT B
nepuonuyeckou cucreme .M.
MenpaeneeBa; 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB 3JIEMEHTOB B
Tpeienax MallbIX TIEPUOJIOB U
TJIABHBIX TIOJTPYTIIT;
Xapaxmepuzyiom: XUMUYECKUE

ITepunonnueckuii 3aKOH U | 3IeMeHTHI (0T BOJOPO/Ia 10 KAITbITHs)
MEepUOINYECKAs CHCTEMa | Ha OCHOBE UX IOJIOKECHHUS B
XUMHYECKHX dneMeHToB JI. WM. | IEPUOJMYECKON CHCTEME
Menneneepa. Xummueckne peaxm. | A.J.Menneneesa u OCOOCHHOCTEH
Karanmusaropbl v Katams. CTPOCHHA X aTOMOB
cocmaensaiom: TEHETHYECKHE Psabl
METAJJIOB, HEMETAJLJIOB.
Knaccudumumpyror XUMHYECKUE
peakiuu. OOBACHAIOT 3aBUCUMOCTH
CKOPOCTH XWUMHYECKHUX PEaKIUuil OT
Pa3JIMYHBIX YCIOBU.
MerauibL [TonokeHne  METAIOB B
nepuoanueckot cucreme . W. | nazwiearom U3y4YC€HHBIEC BEIIECTBA
Menneneena. Merannudeckas | Xxapakmepuzyom: XUMAYECKUE
KpHUCTa/UINYECKast pelieTka u | JJIEMCHTBI-METAJIJIbI HA OCHOBEC UX
MeTa/THYecKas XMMHUYECKas CBA3b, | NOJNOXKEHHS B EPHOMUCCKOH
Oo0ume (usnueckue cpoiictea | cHcTeme JL.M.Menseneesa n

METaJJIOB. XHWMHYECKHE CBOWCTBa
METaJVIOB KaK BOCCTaHOBHUTEJIEH, a
TaKXKe B CBETE€ HX IIOJIOKCHHUS B
AIEKTPOXUMHUECKOM pany
HanpsbkeHuil  MmetaiioB.  Kopposus
METaJUIOB U CHOCOOBI OOPHOBI C HEM.
CriaBbl, MX CBOMCTBA U 3HAYCHHE.

OCOOEHHOCTEW CTPOSHHSI UX aTOMOB
o0IIMe XUMUYECKHE CBOMCTBA
METaJIJIOB;

cocmaensiom: ypaBHEHUs
XUMUYIECKUX PEaKIINi, XapaKTEePHBIX
JUIS BAKHEHIINX METAJJIOB U UX
COCIMHCHUI

onpedenstom. BO3MOKHOCTh
MIPOTEKAHUS PEAKITHIl ¢ yIacTHEeM
METaJIJI0B HA OCHOBAHUHU X
MIOJIOKEHUS B IIEKTPOXUMHUUECKOM
PsILy HaIpsDKEHUN

PACHO3HAIOM  ONBIMHLIM — NYMeM:
KaTHOHBI HATpUWs, KaubIlus, Oapus,




AJIJFOMHMHM, XKCJIC3a

Hemerauibl.

06]1_[215{ XapaKTCpUCTUKA HEMCTAJIOB!:

TIOJIOKCHHEC B nepnozuxlqea(oﬁ
CUCTEME, 0COOEHHOCTH CTPOCHUA
aTOMOB, SJICKTPOOTPHUIATCIIBHOCTD

(D0) kak Mepa «HEMETALTUYHOCTHY,
psan 20. Kpucrammmgeckoe CTpOoeHHE

HEMETATIOB — TIPOCTBIX BEIICCTB.
Amnorpormsi. dusndeckne CBOMCTBA
HEMETAJIOB. OTHOCHUTEITLHOCTh
MOHATHH «METall) — «HEMETAD).

XWMHUYECKHE CBOMCTBA HEMETAIIIOB,
COCIMHCHUS HEMETAILJIOB.

Hazvlearom W3YYCHHBIE BEUIECTBA
Xapaxkmepuzoeamy: XUMUYECKHE
CBOIICTBA AIIEMEHTOB-HEMETAJUIOB Ha
OCHOBE UX TIOJIOKEHUS B
MIEPUOIUYECKON CUCTEME
J.M.Menneneera u 0COOCHHOCTEH
CTPOEHHS HX aTOMOB;

cocmasnAom: ypaBHeHHUS
XUMUYECKUX PEAKINH, XapaKTePHBIX
JUTSL BAKHEHIIINX HEMETAIIIOB U MIX
COETMHECHUIM

PACNO3HAIOM ONbIMHLIM NYMeEM:
KHCIIOpPOJ, BOJOPOJI, YTIEKUCIIBIN ras,
aMMUaK; PacTBOPHI KHCIOT U
IeJIoueH, XJIOpUI-, Cyab(ar-,
KapOOHAT-HOHBI,

O0001LeHe 3HAHUIA 110 XMMUH 32 KYPC
OCHOBHOH IIKOJIBL

IIepunonuyeckas cucrema

.M. MeHnneneeBa u CTpOCHUE aTOMA.
ONEeKTPOOTpULIATENBHOCTh. CTENEHb
oxucnenns. Knaccndukarms
XUMHUYECKUX peakuuil.Jluccounanus
3JIEKTPOJIUTOB B BOJHBIX
pactBopax.OKHUCINTETBHO-
BOCCTAaHOBUTCJILHBIC PCAKIIUH.
Heopranudeckue u oprannieckue
BEIIECTBA, NX HOMEHKIIATYpa U
Kiaccuukanus. XapakTepHbIe
XUMHYECKHE CBOMCTBA XUMHUYECKUX
BEILIECTB.

cocmasnsaom: (HOPMyIBl N3yUdEHHBIX
XUMUYECKUX COCOUHEHUI;ypaBHEHUS
XUMHUYECKUX PEAKILIUl, B TOM YHUCIIE U
OKHUCJIUTEJIbHO-BOCCTAaHOBUTEIBHBIX
onpeodensarom: TIPAHAIIICKHOCTh
BEILIECTB K pa3IM4HbIM KJIaccam
XUMHUYECKHUX COCTMHEHUM,
XapaKTepHbIe XUMUYECKHE CBOMCTBA
BELLECTB, TUIl XUMHYECKON PEAKLIUU.




8 kiaace

Tema

YV

Bgenenue.
ATOMBI
XUMHYECKHUX
9JIEMEHTOB.

JIuunocmmuute: ymenus cooa00ams OUCYUNTUHY HA YPOKe, YEANCUMENbHO OMHOCUMbCA K YUUmenio u
00HOKAACCHUKAM, cobarodams npasuna Th, okazvieams | nomows, cnpasediuso oyeHusams 800 pabomy
U OOHOKIACCHUKOB

Pecynamuenble: ymenue opeanuz08ams yueOHoe COMpYOHULeCmE0 U COBMECHMHYI0 0esiMelbHOCHb C
yuumenem u c6epCMHUKAMU,; ONPeOelsimb yelb YPOKA U CIAsumy 3a0a4u, Heooxooumvle 0Jisl ee
oocmudiceHust, NpedCmasisimg pe3yibmanul pabonvl, HABbIKU CAMOOYEHKU U CAMOAHAIU3A
Ilo3nasamenshoie: ymenus pabomams ¢ MeKCHOM, 8blOeISIMb 8 HeM 21A6HOe, pabomams NO UHCMPYKYUU,
npo6oOUmMb npocmeliuiue pacuemvl, CMpyKmypuposams y4eOHvlil Mamepua, 0aéams OnpeoeieHus.
NOHAMUSM, CPABHUBAMD U AHAIUZUPOBAMb UHGOPMAYUIO, 0ellamb 8bl800bL, YCIMAHABIUBAMb
coomeememaue mexncoy 00beKmamu u ux XapaKmepucmukam

KommyHnukamuenuvie: ymenus 60CHPUHUMAMb UHDOPMAYUIO HA CLYX, CMpoums d¢hgexmusHoe
g3aumooelicmeue ¢ 0OHOKIACCHUKAMU NPU BbINOJIHEHUU COBMECMHOL pabombl, BbICKA3bIBAMb C80€ MHEHUE,
A0eKBAMHO ap2yMeHmupo8ams 6010 MOYKY 3PEeHUs

IIpoctsie
BELICCTBA

Ilo3nasamenvhule: yMmeHUs NOIb308AMbCA OCHOBHBIMU JIOSUYECKUMU NPUEMAMU, MeMoOamu Haba00eHus,
00BACHENUsl, NPOZHO3UPOBAHUS, peluleHUs npod.ieM; pabomams ¢ MeKCMOM, 8blOENAMb 8 HeM 2lIA6HOe,
CMPYKmMypupo8amsp y4eOHbull MamepuaJ, nepegoounms UHGOPMAYUI0 U3 C108eCHOl popmbvl 8 CUMBOILHYIO,
pabomamov no UHCMPYKYUU, AOEKEAMHO GbIPANCAMb C80€ OMHOUEHUE K PaKmam U A61eHUIM
OKpydHrcaroujeti OeticmeumenrbHOCm.

JIuunocmmuule: ymenue coomHocums c6010 0esiMeNbHOCMb C YCMAHOGIeHHbIMU NPABUNAMU,, ONpeoeisimb
cghepy c80UX UHMEPECO8 U BO3MONCHOCHELL

Pecynamuensvie: ymenus ynpasniame ceoeti NO3HABAMENbHOU 0esimeNbHOCMbIO, NIAHUPO8AMb Nymu
oocmudiceHus yeiell Ha 0CHOe CaMOCMOAMENbHO20 AHANU3 YCIIOBULL U CPEOCME OOCMUNCEHUs IMUX Yelell;
8b10€1Mb AbMEPHAMUBHBLE CNOCOObL OOCMUICEHUS YelU U 8blOUpams Hauboaee 3PHeKmusHblll CHOCOO
Kommynurkamuenwvie: ymenue omseeuams Ha 60NpOCHl; 00BACHAMb BbINOIHAEMblE 0CUCMEUSL,
dopmynuposamv 80npocwl 0151 0OHOKAACCHUKOS, pabomamsv UHOUBUOYAIbHO U 8 2PYNNE

CoenuHenus
XUMHUYCCKUX
3JIEMEHTOB

15

Ilo3nasamensnvie: ymeHus UCNONb308AMb PA3IUYHBIE UCTIOYHUKU OJIS NOLYYEHUS XUMUYECKOT
ungopmayuu (yueOnux, KHueu 0l YmeHusi N0 XUMUU, CNPABOYHUKU, IHYUKIoneouu, Mnmepuem;
20MOBUMb COOOWeHUS,; CIMPOUMb peyegble 8bICKA3bIBANUS 8 YCIHOU U NUCbMEHHOU opmMax;
0CYUWecmensimy NO3HABAMENLHYIO 0esAMeIbHOCMb PA3IUYHBIX 6U008 (HabatwdeHue, paboma ¢ madbauyamu,




epaguxamu...); yCmanasiu8ams anaiocull; KiacCuQuyuposams,; camoCcmosamenbHo bloupams NpUHAKU
Kraccuguxkayuu.

JIuunocmmuule: ymenue KOHMPOIUPOBAMb U OYEHUBAMb CEOU YueOHble OeliCEUsl, AP2YMEHMUPOBAHHO
OMCmausams C8010 NO3UYUIO

Pecynamuenvie: ymenus camocmosmensbHo NAAHUPOSAMb NYmu 00CMUNCEHUs yeell, NOHUMAMb NPUYUHBL
CB80€20 Heycnexa u Haxooums Cnocoobl 8bIX00A U3 SMOU CUMYAYUU, CIPOUNND JOSULECKUE PACCYICOCHUSL,
YCMaHagIueams NPUYUHHO-CIe0CMBEHHbIE CE:A3U 8 UYUAECMOM Kpy2e A6NeHUll

Kommynukamuenuie: ymenue pabomams uHOUSUOYAIbHO U 8 2PYNNE: HAX00UMb obujee peulenue u
paszpewiams KOHGAUKMbL HA OCHO8e CO2NACOB8ANU NO3UYUIL U Y4emda UHMepPecos

HsmeHenus,
MIPOUCXOMSIINE C
BEIIIECTBAMH

13

Ilo3nasamenvhblie: ymenus 0asams ONpeoeieHUst NOHAMUSAM, YCMAHABIUBANMb NPUYUHHO-CIEOCMBEHHbLE
CBA3U, CPABHUBAMb U 0NAMb 8bI600bI HA OCHOBE CPABHEHUSL, pAOOMAMb C PA3IUYHbIMU UCTHOYHUKAMU
unghopmayuu u npeobpazosvleams ee u3 00OHOU hopmel 8 Opy2yio, 20MOBUMb COOOUeHUs. U NPe3eHMayu,
YCMAaHABIUBAMb COOMBEMCMBUE MeHCOY 00bEKMAaMU U UX XAPAKMEPUCTUKAMU, NPOBOOUMb CPABHEHUE
00beKmog

JIuunocmmuuie: cnocooHocms 8blOUPAMD Yenesvle U CMbICL08bIe YCIMAHOBKU 8 CBOUX 0eUCMBUAX U
NOCMYNKAX, YMeHUsl NPUMEHSIMb NOLYYEHHble 3HAHUSL HA NPAKMUKe, CHOCOOHOCHb 8blOUpams yeiesvie u
CMbICI0BbIE YCMAHOBKU 8 CBOUX OEUCMBUAX U NOCMYNKAX, YMeHUe 0CO3HABAMb MOMUBHL Y4eOHOT
desmenvbHoCMU

Pecynamuenvie: onpedenims yenv, Cmasums 3a0ayu, Heobxooumoie 0Jis ee 00CMUNCEHUs, 8bIOUPAMb
Haubonee 3¢ghghexmuenvie cnOCOObL peuleruss NOCMABIEHHbIX 3A0a4, NPeOCMAasisims pe3yibmamsl padbomol,
8bIABIAMb NPOOIIEeMbL COOCMBEHHOU 0esIMeNbHOCHU, HAX0OUMb UX NPUYUHBL U YCMPAHAMb NPOOIeMbl
Kommynukamuensle: ymenus ciyuams Opyeux, NPUHUMAmMs Opy2yi0 mouK)y 3penus, 20Mmo8HOCIb
UBMEHUMb CBOI0 MOYKY 3DEHUs], YMEHUe 8blpabamuvléams Kpumepuu OYeHKU 8 Ouaioze ¢ yuumenem

PactBopenue.

PacTtBOpBI.
CgoiicTBa
pacTBOpPOB
3JIEKTPOJIUTOB.

23

Ilo3nasamenvhule: yMmeHUs CPABHUBAND U AHATUUPOBAMb UHPOPMAYUIO, NPEOCNABIIEHHYTIO PA3HbIMU
cnocobamu, oenamov 6bl800bl, 0A8AMb ONPEOeIeHUs NOHAMUAM, YCIMAHABAUBAMb COOMBEMCMBUE MEHCOY
00veKmamu U UxX XapaKkmepucmukamu , pabomams no 3a0aHHOMY NIAHY, A12OPUMMY, KIACCUDUYUPOBAmb
3a0anHvle 00beKMbl HA OCHOBE 8bIOEIEHHO20 NPUSHAKA, CIPOUMb PACCYHCOEHUS 8 (hopMme C853U NPOCTbIX
cyocoenull 006 obvekme, €20 CMpoeHUulU U c8OUCMEax

JTuunocmmuuie: ymenue onpedensimob chepy c80UX UHMEPECO8 U BO3MONCHOCMEL, 0CO3HABAMb MOMUBHL
VueOHOU OessmelbHOCMU, A0eK8AMHO 8bIPANCAMb C80€ OMHOUEHUE K (hakmam U s81eHUsM OKpyicalouel
OelicmeumenbHOCmu, K NPOYUMAHHOMY, YEUOCHHOMY, YCIbIUAHHOMY, ap2yMeHMUPOSAHHO OMCmMauéams
CB0I0 NO3UYUIO NO OMHOWLEHUIO K COOOUEHUIM CPeOCm8 MACCO80U UHMDOPMAYUU, CEAZAHHBIM C BONPOCAMU
XUMUU; OYEHUBAMb NPAKMUYECKYIO 3HAYUMOCb NOLYYEHHbIX 3HAHUL.

Pecynamuesnsle: ymeHue onpedeiisims CmeneHb YCNeuHOCmu 8blN0JIHeHUs c80ell pabombl, UCX005 U3
UMEIOWUXCSL KpUmMepues, HagblKu CAMOOYEHKU U CAMOAHANU3A;, COCMABIANb NIAH 8bINOIHEHUS YUeOHOU
3a0ayu, peuiams npodIeMbl MEOPUECKO20 U NOUCKOBO20 XaApaKmepd

Kommynuxamuensle: ymenue 63aumo0eiicmeo8ams ¢ 0OHOKIACCHUKAMU, pabomams 8 KOJIeKMuge ¢




8bINOIHEHUEM PA3TUYHBIX POJIell, ApSYMEeHMUPO8AmMb C8010 MOYKY 3PEeHUs, A0eKBAMHO 80CNPUHUMAMb UHble
MHEHUs U uoeu

9 ki1acc
Ne Tema Koa Yy
-BO
yac
Beenenune. O6mas | 10 Juunocmuuie: ymenus cooa00ams OUCYUNTIURY HA YPOKeE, YBANCUMELbHO OMHOCUMbCS K YYUMEeNto U
1 XapaKTEPUCTHKA 00HOKAACCHUKAM, cobarodams npasuna Th, okazvieams | nomows, cnpasediuso oyeHusams 80 pabomy
XUMHAYECKUX U OOHOKIACCHUKO8
AJIEMEHTOB H Pecynamuenbie: ymenue opeanuz08ams yueOHoe COMpPYOHULeCmE0 U COBMECMHYIO 0esIMeNbHOCHb C
XUMHAYECKUX yuumenem u C6epCMHUKAMU,; ONPeOelsimb yelb YPOKA U CIAsumy 3a0a4u, Heobxooumvle 0Jisl ee
pEaKIHid. oocmudiceHust, npedCmasisimg pe3yibmanmul pabonvl, HABbIKU CAMOOYEHKU U CAMOAHAIU3A
[epuonnyeckuii Ilo3nasamenshoie: ymenus pabomams ¢ MeKCHMOM, 8blOeISIMb 8 HeM 21asHoe, pabomams no UHCMPYKYUU,
3aKOH U npo6oOUmMb npocmeliuiue pacuenvl, CMpyKmypuposams y4eOHvlil Mamepua, 0aéams ONpeoeieHus.
nepruoInIecKas NOHAMUSM, CPABHUBAMD U AHAUZUPOBAMb UHGDOPMAYUIO, 0eNlamb 8bl800bL, YCIMAHABIUBAMb
cucrema coomeememaue mexcoy 00beKMamu U ux XapaKmepucmuKkam, cmasums u Qopmyiuposams yeiu u
XUMHAYECKUX npoobiemvl ypoKoas.
JJIEMEHTOB KommyHnukamuenovlie: ymenus 60CHPUHUMAMb UHDOPMAYUIO HA CLYX, CMpoums d¢hgexmusHoe
J.N.Menneneesa. g3aumooelicmaue ¢ 0OHOKIACCHUKAMU NPU BLINOJIHEHUU COBMECHOL pabombl, 8bICKA3bIBAMb C80€ MHEHUe,
A0EKBAMHO ap2yMEeHmupo8ams 8010 MOYKY 3DEHUS
2 | Meramibt 18 | Ilo3nasamenshbie: ymenus NOIb30BAMBCA OCHOBHBIMU I02UYECKUMU NPUEMAMU, MeMOoOdMU HAOI00eHUs,
00BACHEHUSL, NPOSHO3UPOBAHUSL, PeuleHUsi NpobieM; pabomams ¢ MeKCmoM, 8blOeIsINb 6 HeM 2lLABHOe,
CMPYKMYpUpo8amsv y4eOHblll Mamepuai, nepesooums UHGOPMAYUIo U3 C108eCHOU POpMblL 8 CUMBOTLHYIO;
pabomams no UHCMPYKYUU, A0EKEAMHO BbIPANCAMb C80€ OMHOULEHUE K (Dakmam u A6J1eHUsIM
OKpydscaroujell OelicmeumenbHOCmiL, 6l1adeHue OOUWUMIPUEMOM PeleHUs. 3a0ay.
JIuunocmmuuie: ymenue cOOMHOCUMb CE0I0 OESIMENbHOCIb C YCMAHOBIEHHbIMU NPASUIAMU,, ONPeOeisinb
chepy ceoux unmepecos u 603MOHNCHOCHEU
Pecynamuenvie: ymenus ynpasisamo ceoell NO3HABAMENbHOU 0eamelbHOCIbIO, NIAHUPO8Amb Nymu
oocmudiceHus yenell Ha 0CHOBe CaMOCMOSAMENbHO20 AHAIU3 YCIIOBULL U CPEOCME OOCMUNCEHUsL IMUX Yeell,
8b10e15IMb ANbIMEPHAMUBHbIE CNOCOObI 00CMUNICEHUS. Yellu U 8bloupams Haubonee 3Hexmuenvili cnocoo
KommyHnukamuenule: ymenue omseeuams Ha 60NPOCHI; 00BACHAMb BbINOIHIEMble 0elUCMEUs];
dopmynuposams 80npocwsl 0Jisi 0OHOKIACCHUKOS, pabomams UHOUBUOVAILHO U 8 2pYNne
Hemeramst 24 | Ilo3nasamenvhule: yMeHUs UCNOIb308AMb PA3IUYHbIE UCHOYHUKY 0151 NOJYYEeHUS XUMUYECKOU

qubopMauuu ()11186H14K, KHU2U OJis1 YMeHUsl no XUMUuU, cCnpacovHUKU, 9Huum0nec)uu, HHmepHem;
20moeumos C006LI4€H1/[}1,' cmpoums peuesvle 6blCKA3bl6AHUA 6yCWlH01J U NUCbMEHHOLL qbopjwax;




ocyuecmensams No3HABAMENbHYI0 0esIMelbHOCMb PA3IUYHBIX 8U008 (HabodeHue, paboma ¢ mabauyamu,
epaghuxamit...); yCmanasiueams anai02ull; KiacCupuyuposams, camoCmosmensbHo bloupams npusHaKu
Kaaccugpuxayuu.

Juunocmmuoie: yymenue KOHMpOIUPOSAMs U OYEHUBAMb CEOU YueOHble OeliCMEUs, AP2YMEHMUPOBAHHO
omcmaueams 8010 NO3ULUIO

Pezynamuenvle: ymenus camocmosmenbHo RAAHUPOBAMb Nymu 00CMUNCCHUSL Yeell;, NOHUMAMb NPUYUHBL
C80€20 Heycnexa u Haxooums CnocoObl 8bIX00A U3 IMOU CUMYAYUU, CIPOUNb TOSUYECKUE PACCYHCOCHUSL,
YCMAHABIUBAMb NPUUUHHO-CIEOCTNBEHHbLE CEA3U 8 UYUACMOM KPY2e S6NeHUlL

Kommynukamuesnoie: ymenue pabomams uHOUSUOYANbHO U 8 2PYRNE. HAX00Umb obujee peulenue u
paspeuams KOHGAUKMbL HA OCHOBE CO2NACOBANHUSL NO3UYULL U YUema UHMEPeCcos

O06o061eHue
3HAHWUH 110 XUMHUHU
3a KypC OCHOBHOM
IIIKOJIBI.
ITonroroBka K
HUTOTOBOM
aTTecTaluu

11

Ilo3nasamensnoie: ymenus 0agams onpeoeieHuss NOHAMUAM, YCMAHABIUSAMb NPUYUHHO-CIEOCBEHHbLE
CB513U, CPABHUBAMDB U 0ENANMb 8bI600bI HA OCHOBE CPABHEHUSL, pADOMAMb ¢ PA3IUYHBIMU UCTOYHUKAMU
ungopmayuu u npeobpazoevleamyv ee uz 00HOU opmbvl 8 Opyeyio, 20MoUMb COODWEHUs U Npe3eHmayul,
YCMAHABIUBAMb COOMBEMCMBUE MEANCOY 00LEKMAMU U UX XAPAKMEPUCMUKAMU, NPOBOOUNMb CPAGHEHUE
00beKmo8, 61a0eHue 0OUUM NPUEMOM PeuleHusl 3a0ay

Juunocmmuute: cnocobnocms 8blOUPaAMb Yenesvie U CMbICL08ble YCMAHOBKU 8 CBOUX OeUCMBUSX U
NOCMYNKAX, YMEHUs. NPUMEHSMb NOJIYYeHHble 3SHAHUS HA NPAKmuKe, CHOCOOHOCb 8bIOUpPamb yejessle U
CMBICILOBbIE YCMAHOBKU 8 CBOUX OCUCMBUSIX U NOCIMYNKAX, YMEHUEe 0CO3ZHABAMb MOMUBHL Y4eOHOL
oesmenvbHoCmu

Pezynamuesnuie: onpedenams yeib, CMagums 3a0a4u, HeooXooumvle 07 ee O0CMUNCEHUS, blOUPaAMb
Hauboee 3¢hghexkmusnvie cnocobbl peuieHuss NOCMABIEHHbIX 3a0ay, NPEOCMABIAmMb Pe3yibmamsl pabomeol,
8bISABISIMb NPOOIIEMbL COOCMBEHHOU 0esTMeNTbHOCIU, HAX0OUNb UX NPUYUHBL U YCIMPAHIMb NPOOIeMbl
KommyHnukamuenuvie: ymenus ciyuams Opyeux, npUHUMams Opyeylo mouKy 3peHusl, 20moeHOCHb
UBMEHUMb CE0I0 MOYKY 3DEHUs], YMEHUE 8bIpadamuvléams Kpumepuu OYeHKU 8 Ouaioze ¢ yuumenem




Ilocneoosamensvrocmo usyuenus mem (8 knacc)

Nen/m | HaumeHoBaHue Bcero
TeMbI 4acoB
IIpakTH4eckue padoThI KonTpoabHbIe
padoThI
1. Tema 1.Benenue 6 Nel,Ne2. Tlpuémsr oOpateHus ¢ 1a00paTOPHBIM
o0opyioBaHUEM U HAOIIOACHUE 3a TOPSIICH
CBEYOM.

2. Tema 2. 7 K.p. Nel
ATOMBI
XUMHYECKUX
HIIEMEHTOB

3. Tema 3. 5
IIpocteie
BEIIECTBA

4. Tema 4. 15 Neo3. AHanu3 ITOYBEI U BOJEI. K.p. No2
CoenuHeHus Ne4. TlpuroroBneHue pacTBopa caxapa ¢ 3aJaHHON
XUMHUYECKHUX MAacCOBOM J10JIEH PACTBOPEHHOI'O BEILIECTBA.
3JIEMEHTOB

5. Tema 5. 13 Ne5. ITpH3HAKM XUMHYECKUX PEAKIUI. K.p. Ne3
HN3meneHns,

MIPOUCXOISIINE C
BEIIECTBAMH.

6. Tema 6. 23 Ne6.CpoiicTBa KMCJIOT, OCHOBaHHUM, OKCUIOB B Hrorosasn K.p.
PactBopenue. COJIEH. Ne4
PacTtBoOpBbI. No7. Pernienne sKCriepuMEHTATBHBIX 3a7ad.

CaolicTBa No8. «CBolcTBa KHCIIOT OCHOBAaHHM, OKCHIOB U

PacTBOpPOB couein».

JJIEKTPOJIUTOB. Ne9 « Pemenne sxcriepuMeHTaIbHBIX 3219 »

Hroro: 69 9 4




IociienoBaTes IbHOCTH M3yYeHUs TeM ( 9 Ki1ace)

Ne HasBanue riaBsl Komungectso IIpakTrueckue KoHntposbHbIe
TJIaBBI 4acoB paboThI paboThI
1. Baenenune. OOmias 10 Nel
XapaKTEPUCTUKA XUMUYECKUX
9JIEMEHTOB ¥ XUMHYECKHX
peakuuii. [leprnonnueckuii
3aKoH U [leprognyeckas
CHCTEMA XUMHYECKHX
anemenToB .M. Menaeneena
2. MerTamisl 18 Nel-3 No2
3. Hemertamier 24 Ne4-6 Ne3
4, O06001IeHre 3HAHNUI 10 XUMHUHU 11 Ned
3a KypC OCHOBHOM IIKOJIBI.
ITonroroska k T A.
5. Pezeps 3
Hroro 67 6 4




4 KajieHgapHO — TEMAaTHYECKOE IUIAHUPOBAHUE 8 KI1acc
(2 yaca B HezeltO, Bcero 69 yacoB)

Ne ypoka Ko1-Bo JlaTa npoBeaeHus
Ha3BaHue TeMbl ypoka IIpumeuanne
wiaH | ¢pakT 1acos
ILnan daxr
‘ Tema 1. Beenenue (69)
1 Beonnslif uncrpykrax no Th npu pabote B kabunere xumuu. [Ipeagmer XuMumn. 1 03.09
Bemecrna. 1
2 IIpeBpaienus Bemects. Posb XMMUY B )KU3HU YEJIOBEKA. 1ua 05.09
IIpakTuyeckas padora Nel. «Ilpuémbr 10.09
3 oOpareHus ¢ 1abopaTopHbIM 000pynoBaHNEM» MHCTPYKTaX MO0 TEXHHKe lua
0e30I1aCHOCTH.
4 Ilepnoanueckas cucteMa Xumudeckux 3nemenTos .M. MenzeneeBa. 3HaKM XUMHUYECKUX 1 12.09
9JIEMEHTOB. 9
5 Xumunueckue popmyibl. OTHOCHTENbHAS AaTOMHAsI U MOJICKYJISIpHAs Macca. 1g 17.09
6 IpakTuuyeckas padoraNe2. «HabmoaeHue 3a ropsimeii ceedoit» MHCTpyKTaX 1Mo la 19.09
TexXHHKe 0e30MacCHOCTH.
Tema 2. ATOMBI XHMHY€CKHX 3JIEMEHTOB. (7q)
7 OcHoBHBIE CBeJIEHHS O CTpoeHnH aToMOB. CocTaB aToMOB. M30TOMBL 1y 24.09
8 CrtpoeHne 3MEKTPOHHBIX 000JI0YEeK aTOMOB. 1 26.09
q
9 Honbl. MonHast xuMuueckas CBsI3b. 19 01.10
10 KoBasienTHas CBA3b. 1g 03.10
11 Mertannudeckas XUMUUECKasi CBSI3b. 1y 08.10
12 O06o0maronuit ypox 1mo teme: «ATOMBI XUMHUYECKUX JIEMEHTOBY 1u 10.10
13 KontpoabHnasi padora 1o teme: «Amombl XumMuueckux 31eMeHmos» 1y 15.10
Tema 3. IlpocThle BemecTna. (59)
14 | ‘ IIpocTeie BelecTBa-MeTAIIIbL. 1y 17.10 ‘




15 IIpocThie BelecTBa ~-HEMETAIIBL. AJUIOTPOIHSL. 1a 22.10
16 KomnuectBo Bemectsa. Mons. MomnsipHas Macca. 1g 24.10
17 MornsipHbiii 00BEM Ta30B. lg 05.11
Pemenre 3a1a4 ¢ MCIIONB30BaHMEM MOHATHI «KOJIMYECTBO BEWIECTBAY , «IOCTOSTHHAS 07.11
18 ABorazipo», «MOJIsIpHasi Maccay, «MOJISIPHBIN 1
00BEM ra3oBy.
Tema 4. CoefuHeHHe XUMHYECKHX JJIEMEHTOB. (15)
19 CTeneHb OKHUCIICHHUSI. 1y 12.11
20 Bakneiiiue kiacchl OMHAPHBIX coeauHeHU. OKCUIBI. 1a 14.11
21 OcHoBaHus. 14 19.11
22 KHUCIOTEL 1y 21.11
23 Counn. lua 26.11
24 Cocrasnenue GopMyI comeii. lu 28.11
25 Oo6o0maronmii ypok 1o temMe «CoequHEeHUs] XUMUYECKHUX SIIEMEHTOBY lu 03.12
26 KonTpoannas padorta no teme: «lIpocteie BemectBa. CoeIMHEHUS XUMUYECKUX lq 05.12
JJICMEHTOBY.
27 AMopdHbIe U KPUCTAJUIMYECKUE BellecTBa. Kpucrammaeckue pereTKky. 1 10.12
28 YuncThIe BEMIECTBA U CMECH. 1 12.12
29 IIpakTuyeckas padora Ne3. «AHanU3 MOYBHI U BOJALD MHCTPYKTaX TI0 lq 17.12
TEXHUKE 0€30MaCHOCTH.
30 MaccoBas 1 00beMHast JT0JIM KOMIIOHEHTOB CMecH (pacTBopa). 1g 19.12
31 Pemenue 3a1a4 Ha HaX0XK/ICHUE MAaCCOBOM JI0JIM KOMIIOHEHTOB CMECH. 1lua 24.12
32 Pewienue 3ana4y Ha HAXOXKIEHUE MACCOBOM JTOJIM KOMIIOHEHTOB PacTBOPA. 1y 26.12
IIpakTHyeckast padora Ned. «[Ipurorosnenune pacTBopa caxapa ¢ 3aJJaHHOU 14.01
33 MacCOBOH JI0JIel pPaCTBOPEHHOTO BENIECTBa» MHCTPYKTAXK MO TEXHUKE lu
0e30MaCHOCTH.
Tema 5. U3MeHeHus1, IPOUCXOsIIIIUE C (13u)
BelIeCTBAMMU.
34 ®dusnyeckrie IBICHUS B XUMUH. 1g 16.01
35 XUMHUUECKHUE SABICHUS. XUMHICCKUE PEAKITHH. 1 21.01
36 3aKOH COXPAHEHHUS] MACChHI BEIIECTBA. XMMUUYECKUE YPABHEHMS. 1q 23.01




37 Pacu€Tpl M0 XUMHUYECKUM YpABHEHHUSIM. 1a 28.01

38 Pemenwne pacueTHBIX 33729 IO ypaBHEHHUIO PEAKIINH. 1g 30.01

39 PemieHre pacueTHbIX 3a/1a4 10 YPaBHEHUIO PEAKLUU. 1 04.02

9

40 Tunsl xuMHUUYeCcKUX peakuui. Peakunu pa3inokeHus U COEIUHEHUS. 1u 06.02

a1 Tunel XUMUYECKUX peakiuii. Peakiuu 3amenieHust 1 ooMeHa. 11.02

42 Tuner XUMUYECKUX peakuii Ha IPUMePE CBOHUCTB BOJIBI. 1a 13.02

43 CKopoCTh XUMHUECKHX peakiuii. KaTanuzaTopsl. 1g 18.02

44 IpakTnyeckas pagora Ne5. 19 20.02
« IIpu3HaKu XMMHYECKUX peakluui» MHCTPYKTAXK IO TeXHHKe §€30NacCHOCTH.

45 O0001aroHi YPOK 1O TeMe «M3MeHeHUs, NPOUCX00AuUe C eUleCNBAMUY. 1q 25.02

16 KounTposabnas padora 1o Teme «M3meHerus, Npoucxoosuue ¢ 8euecmeamu. 1

q
27.02
Tema 6. PacTtBopenue. PactBopnl. CBoiicTBa (239)
PACTBOPOB 3JIEKTPOJIHUTOB.
OKHCINTEIBHO — BOCCTAHOBHUTEJIbHBIE PEAKIIHHI

47 PacTBopeHnue kak (hU3MKO — XUMUYECKHII Iporiecc. TUIbl pacTBOPOB. lq 03.03

48 OnexTponutuieckas auccoruanys. OCHOBHBIE MOJOKEHUS TEOPUH lq 05.03
ANEKTPOIIMTUIECKOMN TUCCOITUAIIHH.

49 WouHble ypaBHEHUS. lu 10.03

50 Ilpakmuueckan padoma Ne6 «loHHBIE peakiumy). NHCTPYKTaX MO TEXHUKE lq 12.03
0C30IaCHOCTH.

51 Ilpakmuueckan paboma Ne7 «Y clIOBUS NPOTEKaHU XMMHUYECKUX PEAKIIUH 17.03
MEXIy PaCTBOPAMH DJICKTPOIUTOB IO KOHITA» MHCTPYKTaX IO TEXHUKE lu
0C30IaCHOCTH.

52 Kucnotsl, ux knaccudpukanms. lua 19.03

53 CBoliCcTBa KUCIIOT. lu 31.03




54 OcHoBaHwus, UX Ki1accuukanus. 1y 02.04
CBolicTBa OCHOBaHUH.
55 la 07.04
56 Oxcupl, MX Ki1accu(puKanus U CBONCTRA. 1y 09.04
57 Comm, ux KiaccuuKaIusa ¥ CBOWCTBA. 1u 14.04
58 I'enernueckas cBsi3b MEXAY KiIacCaMU HEOPTAHUYECKUX COEAUHEHHUM. 1uq 16.04
59 [pakTHyeckast padora Ne§. «CBoiCTBa KHCIOT OCHOBaHHMI, OKCHJIOB M COJICH. g 21.04
HMHCeTpyKTAXK 10 TeXHUKe 0e30I1aCHOCTH.
O0o0marmui ypok 1o TeMe: «PacTBOpEeHHE U PACTBOPLIY. 23.04
yp p
60 lu
61 OKHCIUTEIBHO - BOCCTAHOBUTEIIBHBIC PEAKIIHH . 28.04
P lu
62
OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKITUH . lg 30.04
p
CBOICTBa U3YYEHHBIX KJIaCCOB BEIICCTB B CBETC OKUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX
63 DAy 1y -
peaKnuu.
IIpakTyeckasn padora Ne9 « Pemenue skcriepuMeHTaNIbHBIX 32429 » 12.
64 P lg
HMHCTPYKTAXK N0 TeXHUKe 0€30MaCHOCTH
65 O6o6miaromuii ypok mo teme «PactBopenne. Pactopsl. CBOWCTBA pPaCTBOPOB
yp p p p p 1u .
DJICKTPOJHUTOB, HOHHBIC ABHCHU . OKI/ICJ’II/ITEJ'H)HO-BOCCTaHOBI/ITeJ'II)HI)Ie CaKLIUN».
p yp p
66 HToropasi KOHTpoOJIbHAsIPAtOTA 1g 19.05
67 AHaJM3 UTOrOBOW KOHTPOJLHOU PabOTHI. la 21.05
68 3amura NpoeKToB 1g 26.05
69 IloprpeTHas ramepes BEIMKUX XUMUKOB 1ua 28.
PTp p

[Tpumeuanus: 1.B cBsi3u ¢ coBmajeHreM YpoKoB XMMHUH B 8a 1 80 Kjaccax Mo paclHMCaHUIO ¢ IPa3AHUYHBIM JHEM (5 Mas, BTOpHUK — | gac),
crutanupoBaHo BMecTo 70 - 69 gacos;




4. KaneH1apHo — TEMaTUYECKOE MIIaHUPOBAHUE 9 Kitace
(2 yaca B HeJleNIO, BCero 68 4acon)

IJ1aH

(hakt

Tema ypoka

Jlara

mwiaH | ¢pakT

DJIeMEeHThI
CoIePIKAHUS

Hna}mpyeMbIe pPe3yJdbTaThbl

IIpeaxmeTHbIC

MertanpeamerHbie Y'Y J{

IIpume-
YaHUA

BBenenne. O0uiasi XapakTepUCTHKA XMMHYECKHUX 3JIEMEHTOB U XUMHYeckuX peakuuii. [lepnoanyeckuii 3aKoH U nepuoguvecKasi CHCTEMa XMMHYECKUX
jemenToB JI.U.Menpaeneena. (104.)

1. XapakTepucTUKa 03.09 BBoaHblil MHCTpYKTaX 10 | Hayuamcs: XapaKTepH30BaTh PeryasiTuBHbIE: CTaBsAT yueOHbIE
OT u Tb. XHUMHYECKHE dIEMEHTHI 1-3 —T0 3a/1a4M Ha OCHOBE COOTHECEHHS TOTO
XUMHUHECKOTO XapakTepucTuka XUMHYe- ’
PakTep nepuoja 1o ux nojoxenuto [ICXD | 4To yKe U3BECTHO U YCBOEHO
OJICMCHTA Ha CKOTO SJIEMEHTa no %
J.N. Menneneena. y4aliumcsi, ¥ TOro, 4To eIé
OCHOBAaHHWH €ro nonoxenwsito B [ICXD
L. Meneneesa Honyuam eo3moscHocme HEU3BECTHO
OJIOKEHUS B } JleMorcTpams: Mot | HAYHUMbCA: ONUCHIBATH H3YMEHHbIE Ilo3HaBaTeTbHBIE: CAMOCTOSTEIHHO
[Meproandeckoii ATOMOB syieMeHToB 1-3 — | OOBEKTBI KAK CHCTEMBI, IPUMEHsIs BBIJICIISIFOT U (QOPMYIIHPYIOT
CHCTEME IO MepHOIOB JIOTHKY CHCTEMHOTO aHAJIN3a ;[(03HaBaT€J‘IbHYIO uem,(b
OMMYHHKATHBHBIE: DOPMYITHPYIOT
J. . Menneneena y PMyIHPY
COOCTBEHHOE MHEHHUE H MO3HIIUIO,
3aJ1al0T BOIPOCKI, CTOST MOHITHBIC JIs
nmapTHepa MOHITHS
JlnanoctHbie: DOpMUPYIOT
OTBETCTBEHHOE OTHOIICHHE K YUCHHIO
2. CBolicTBa OKCHUJIOB, 05.09 XuMndeckue CBOI:ICTBa ok- | Hayuamcs: Ha35113aTL obmme PeryasiTuBHBIE: CTaBAT YI€OHYIO
KHCJIOT, OCHOBAHHMIA CHJIOB, OCHOBAHMI , XUMHYECKHE CBOMCTBA KUCIOTHBIX, 3a7a4y, OMPEIEIISIOT
o KHCJIOT, COJICH B CBETE OCHOBHBIX OKCHJIOB, KHCJIOT, MOCIE0BATEIbHOCTh IIPOMEKYTOYHBIX
¥ coJei B CBeTe oD y g y
p OCHOBAHHUU ¥ COJICH C TO3HUITUU mesel ¢ y9eToM KOHKPETHOTO
Teopuu SJIEKTPOIMTHICCKON TO/M; npUBOAUTH PUMEPHI pe3ynbTaTta, COCTaBISAIOT IUIaH U
DIIEKTPOIIUTUYECKON AUCCONHAIMH H PpEeaKImii, TTOATBEPK IAIOIIUX AITOPHUTM JIEHCTBHUH
OKHUCJICHHSI-




IUCCOIAAIINH U

BOCTAHOBJICHUA

XHMHUYECKUE CBOMCTBA: OKCHUJIOB,
KHCJIOT, OCHOBAHMI, COJICH;

Ilo3HaBaTe/IbHBIE:
CaMOCTOATCIIBHO BBIJACIIAKOT

OKHCJICHUA-
BOCCTAHOBJICHIS OTPENICNIATh BEIIECTBO — OKUCIUTEb | (DOPMYITUPYIOT MO3HABATEIHHYIO
U BEIIECTBO —BOCCTAHOBUTEID B 1IeJTb, UCIIONB3YSI OOMIIE IPUEMBI
OBP; pemeHus 3aga4q
Ionyuam eo3moorcnocmeo KoMMyHUKaTUBHBIE:
HAay4umucs: TPOrHO3UPOBATh KoHuTpoas u onienka aectBuii
CHOCOOHOCTH BEUIeCTBA MPOSIBISATh napTHepa
OKHUCJIMTEIIbHBIE WIH JInunoctusle: [IposBistoT
BOCCTaHOBUTENbHBIE CBOWCTBA C YCTOMYUBBIN yueOHO —
YYETOM CTENEeHEN OKUCICHUS MMO3HaBaTENbHBIA UHTEPEC K HOBBIM
9JIEMEHTOB, BXOJISIIIMX B €I0 COCTAaB | croco0aM pelleHHs 3a1ad
3. AM(bOTepHLIe 10.09 [TonsiTre 0 MepexoIHBIX Hayuamcsa: xapakTepu3oBath PeryasituBHbIC:
OKCHJIBI U 9JIEMEHTaX. XMUMUYECKHE CBOMCTBA aM(pOTEpHBIX | [IpHHUMAIOT U COXPAHSIOT YUCOHYIO
AM(pOTEPHOCTE. OKCHUJIOB U TUIAPOKCHUJIOB; 3a71a4y, YYUTHIBAIOT BBIJCIICHHbIE
THAPOKCUABL l'eneriyueckuii psz HCIOJIb30BATh NPU XapAKTEPUCTUKE | YUYUTEIEM OPUEHTUPBI AIEUCTBUS B
TIEPEXOHOr03JICMCHTA. BEILIECTB MOHATHE «aM(pOTEPHOCThY», | HOBOM yueOHOM MaTepHaje B
Jlag.onbrt: 1.TTonydenne | ypopouts ombiTeL, COTPYHUYECTBE C YUUTEIIEM
THAPOKCH/IA KA K HOATBEPKAAIOIINE XHMHIECKHE IMo3HaBaTeNbHbIE:
HCCJICNIOBARME Cro CBOUCTB | o jicTRa aM(OTEPHBIX OKCHIOB H CraBat u GopMyIHPYIOT IpodIeMy
TUAPOKCUIOB; YpOKa, CaMOCTOSITENIbHO CO3JIAI0T
Tlonyuam eo3moorcnocmeo aJTOPUTM AESITETLHOCTU NIPU PEIICHUN
HAy4umucs: OCO3HABATh 3HAUCHUE poOIeMbI
TEOPETUUECKUX 3HAHUMN IS KoMMyHUKaTUBHBIE:
IIPAKTUYECKOMU AESATEIbHOCTU IIposBIISAIOT aKTUBHOCTH BO
4eJI0BEKa B3aMMOJICHCTBUY ISl PEIICHUS
MO3HABATENIbHBIX U
KOMMYHUKATHBHBIX 33/1a4(33Jal0T
BOTIPOCHI, (POPMYITHPYIOT CBOU
3aTpyIHEHUs], IPEAJIAraloT IOMOILb B
COTPYAHUYECTBE)
Jlnunocthsle: [IposBasioT
JI0OPOKENATETHHOCTh,0T3HIBUNBOCTD,
KaK TIOHUMaHUe YyBCTB JAPYTUXITIOIEH
Y COTIEPEIKUBAHNUE UM
4. HCpI/IO TIMYECKUN 12.09 Crpykrypa [ICXD JI.U. Hayuamcs: onuceiBath 1 PeryasituBHble:
3aKOH U Menneneesa. Ctpoenue XapaKTepU30BaTh TAOIUIHYIO [T1aHUpYIOT CBOM JIEHCTBHS B
I aroma. Pusuyeckuii cMbICl | popmy [ICXD JI.U. Menneneena; COOTBETCTBHH C TIOCTABJICHHON
cproAntecKas HOPANKOBOI'O HOMEPA, JIeJIaTh YMO3aKIIOUYECHUS O 3aj7]a4ueil ¥ yCIOBUSIMU €€ peanu3aluu
CHCTEMA HOMeEpa nmepuoia, HoMepa

XapaKTepe M3MCHCHUA CBOICTB




J. . Menneneena B
CBETE YUYCHHS O
CTPOCHHH aToMa

TPYIIBI XHMHYECKOTO
snemenTa B IICXD JI.1.
Menneneesa. [Ipuannsr
WU3MEHEHUS CBOWCTB
XUMHAYECKUX JIEMEHTOB U
HX COCJIMHEHUI B
Mepuoax u rpyrmnax,
[JIaBHBIX TIOATPYIIIax
[ICXD JI.1. Menneneena,
JlemoHcTpamus:
pasnuvHbie GOPMBI TAOIHIIL
MEPUOAMYECKON CUCTEMBI.
Jlab.onbIT:
2.MogenupoBaHue
MOCTPOCHHUS
[Tepuroarueckoit CUCTEMBI
JI.. Menneneepa

XUMHUYECKHX IJIEMEHTOB C
YBEJIIMYCHUECM 3aPsIIOB ATOMHBIX
aaep.

Honyuam eo3mosrcHocms
Hay4umuvcs. IPUMEHSITH 3HAHUS O
3aKOHOMEPHOCTSIX TIePHOAMYECKON
CHCTEMBI XUMHUYECKUX DJIEMEHTOB
JUT OOBSICHEHUS U TIPEABUICHHS
CBOMCTB KOHKPETHBIX BEIIECTB

IMo3naBaTesbHbBIE: CTaBST

1 (GOPMYJIUPYIOT LETH U TPOOITIEMBI
YPOKa; OCO3HAHHO U NPOM3BOJIEHO
CTpOSIT B yCTHOH M MUCBMEHHOU (opme

KoMmyHukaTuBHbIe:

Bnagenne MOHOJIOTHYECKOH U
JTUATIOTHYECKON (hopMaMH pedn
JlmarocTHBIE: OTPENeNnsoT CBOO
JMYHYIO MTO3UIHIO, aJIEKBATHYIO

T PepeHIIMPOBAHHYIO CAMOOLICHKY
CBOUX YCIIEXOB B yueOe

5. XumMuueckast 17.09 Xumuueckas Hayuamcsa: xapaktepu3oBath PeryasiTuBHbIe: paboTaTh 110 IJIAHY,
OpraHuU3aLWsl KUBOIT OpraHM3alus JKUBOU 1 XUMHYECKIHA COCTaB KUBOU KICTKH; | HCTIONB3YS CTICHANBHO moo0paHHbIe
. HEXXUBOW TIPUPOIBIL. COCTaB s/Ipa, MAaHTHUHU 3€MHOM KOpPBI, | CpPelCTBa. Y MEHHE OIICHUTH CTEIICHD
1 HEKUBOU MIPUPOJBL XUMUYECKHUI COCTaB Tonyuam eo3moocHocms criexa WM Heycliexa CBoeH
Ly y y
sIpa, MAHTHH U 3€MHOH Hayuumucs: OOBSICHATD MUP C TOUKH | NESTEITHHOCTH
KOpPBbI. XUMHYECKHE 3peHHS XUMUHU Ilo3naBaTenbHBIE: AHATU3UPOBATH,
3JIEMEHTHI B KJIETKaX CpaBHUBATH U 0000IIATh U3YICHHBIE
KUBBIX OPTaHU3MOB. noHsiTHs. CTPOUTH JIOTHUECKOE
Makpo- u paccyxaeHue, BKIoYas yCTaHOBJICHUE
MUKPO3JIEMEHTHI. MIPUYMHHO — CJICJICTBEHHBIX CBS3EH.
demoncrpanusi:Mogenb IIpencTBasTh HHPOPMALIHIO B BUIE
CTPOEHUS 3€MHOTO Iapa pHUCYHKa
B TIOTIEPEYHOM pa3pese KoMMyHUKaTUBHBIE:
OTcTanBaTh CBOIO TOUKY 3pCHUS,
MPUBOJIUTH APTYMEHTHI, TOJATBEPKIast
ux (aKTamu
JInunocTtHble: @OpMHUpPOBAHUE
OTBETCTBEHHOT'O OTHOIIECHHUS K YUEHHIO
6. Krnaccudukanus 19.09 O0600I11IeHHEe CBEICHUI O Hayuamcsa: yctaHaBnuBath PerynsituBHble:
XHUMHYECKIX XUMHYECKHIX PEaKIIHIX. MIPUHAJIEKHOCTh XUMUUECKON BriaBuraroT Bepcuu perieHus
. Knaccudukanus PEaKInH K ONpeAeNEHHOMY THITY IO | MPOOJIeMbl, 0CO3HABATH KOHEUHBIH
PCaKIHM 110 XUMUYECKUX PEAKINH M0 | OJHOMY M3 KJIacCH(PUKAITMOHHBIX pe3ynbTaT
Pas3InIHBIM PasJIMYHBIM OCHOBAHMAM: | HPU3HAKOB: 1) M0 YMCITY U COCTAaBY
OCHOBaHUAM COCTaBY W YHCITY HCXOJIHBIX BEUIECTB U MPOTYKTOB Ilo3HaBaTebHbBIE:




pearupyromux 1
00pa3yronuxcs BEUIeCTs,
TETIoBOMY 3 deKTy,
HaIIpaBIICHUIO,
M3MEHEHUIO CTENEHEN
OKHCIICHHS HJIEMEHTOB,
o0Opasyrommx
pearupyromie BemecTsa,
(haze, HCTIOTH30BAHUIO
KaTaJu3aropa.

JIad. onbITHI:

3. 3aMelreHUE Kene30M
MeJU B pacTBope
cynbtara meau (I1)

peakiuu (peakiuyu COeANHEHUS,
Pa3IIOKeHUsI, 3aMEICHHUS 1
oOMeHa);

2) 110 BBIIEIEHUIO HIIH
MOTJIOIICHHIO TETUIOTHI (peakiuu
9K30TEPMHUUECKUE U
SHIOTEPMHUUCCKIE);

3) 110 U3MEHEHMIO CTENEHEN
OKHCJICHHS XUMHYIECKUX DJICMEHTOB
(peakiuu OKUCIUTETHHO-
BOCCTAHOBUTEJIEHEIC);

4) mo oOpaTUMOCTH mporecca
(peakiuu oopaTUMbIE U
HeoOpaTHMBIe);

Honyuam 803M0OAHCHOCb HAYYULCL:
COCTaBJISATh MOJICKYJISIPHBIC U
MOJIHBIC HOHHBIE YPABHEHUSI [0
COKpaIeHHBIM HOHHBIM
YpaBHEHHUSIM.

BrIOMparoT 0OCHOBaHUS U KPUTEPHU
Uil KiaccuduKauu
[TpeoOpa3oBeiBaTh HH(YOPMALIUIO U3
OJJHOTO BHJIA B APYTOM U BEIOMPATH
Ut ce0s yIoOHyI0 hopMy PHUKCATHN
npencTaBiIeHUs HHPOPMaLUH

KoMmyHukaTuBHbIe:

OTtcTanBaTh CBOIO TOUKY 3pEHUS,
MPUBOJUTEL apryMEHTEHI, IIOATBEPKAast
ux (axktamu. Pa3nuyate B yCTHOH peun
MHCHHC, 10Ka3aTCJIbCTBA, THIIOTC3HI,
TEOpHUH

JlnanoctHble: OnpenenstoT
BHYTPCHHIOIO TTO3HUIIUIO 00YJIarOIIUXCS
Ha YPOBHE IMOJIOKUTEIBHOTO
OTHOIICHHA K 00pa30BaTeIEHOMY
mpoIieccy, TOHUMAOT HEOOXOTUMOCTb
Y4EHHUS

ITonsiTHE O CKOPOCTH
XUMHYECKOHN
peakiuu

24.09

ITonsiTHE O CKOpOCTH
XUMHYECKON peaKIH.
@DakTOphbl, BAUAIOLINE HA
CKOPOCTh XUMHUYECKUX
peakiuii.
JdemoncTpanum:
3aBHCHUMOCTH CKOPOCTH
XMMHUYECKOHU peakluu OT
HIPUPOABI PEATUPYIOIINX
BEIIECTB. 3aBUCHMOCTh
CKOPOCTH XUMHYECKON
peaKknuu ot
KOHLIEHTpaLIH
pearupyromux BemecTs.
3aBHCHMOCTH CKOPOCTHU
XUMHUYECKOH peakiuu OT
TUTOIIAH
COTIPHKOCHOBEHUS
pearupyromunx BemecTB
(CKHIISATIAN CIOW»).
3aBUCUMOCTb CKOPOCTH

Hayuamca: na3pBaTh (GakTopBbl,
BIIMSIIOIINE HA CKOPOCTD
XMMUYECKOH peaknuu u 00BSICHAT
HX BJIUAHUE HA CKOPOCTH
XUMHUYECKOM pCaKkuun; Ha3bIBaATh
(hakTOpHI, BIUSIOMINE HA CMEIIICHHE
XMMHUYECKOTO PaBHOBECHSI.

Tonyuam eosmodicHocme
HAy4umucsi: IPOrHO3UPOBATh
pe3yabTaThl BO3ACHCTBUS
pa3IMYHBIX (AKTOPOB HA M3MEHEHNE
CKOPOCTU XUMHUECKOH peakiuy;
IIPOrHO3UPOBATh PE3YIbTAThI
BO3ACUCTBUS Pa3INIHBIX (PaKTOPOB
Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS

PerynstuBHbie:
CaMOoCTOSITeIFHO 00HApYKUBAIOT U
(bopMynHUpYIOT IpodIIeMy.

Ilo3naBartenbHbIC:

BEISBIAIOT IPUYMHEI U CIIEICTBHS
sBIIeHUHA. CTPOSIT TOTHYECKHe
paccyXIeHus, yCTAaHABIUBAIOT
MPUYMHHO — CIIEACTBEHHBIC CBSA3N

KoMmyHukaTuBHbIe:

VY4UTBIBAIOT pa3HbIE MHEHUS U
CTpeMSATCS K KOOPAUHALIMY Pa3IIMUHBIX
NO3ULUHI B COTPYAHUUYECTBE,
(bopMyIUpYIOT COOCTBEHHOE MHEHHE U
MTO3HIINIO

JInunocthsle: IIposBistor
YCTOIYUBEINA yueOHO —
MTO3HABATENIbHBIA HHTEPEC K HOBBIM
o01muM criocobam pereHus 3aaaq




XMMUYECKOH peakiuu ot
TeMIIepaTypsl
pearupyromnux BemecTs.
JIad. OnbIThI:

4. 3aBHCHMOCTBH CKOPOCTH
XUMUYECKOU pEeaKkUU OT
MPHUPOBI pEarupyroIInuX
BEIIECTB HA IPUMEPE
B3aUMOJIEUCTBUH KHUCIIOT
C METaJUIaMH. 5.
3aBUCHUMOCTb CKOPOCTH
XUMUYECKON peakliu OT
KOHIIEHTPAIIH
pearupyromnux BeecTs
Ha MpUMepe
B3aMMOJICHCTBHS IIUHKA C
COJISIHOM KUCJIOTON
pazIu4HON
KOHILIEHTPalUH.

6. 3aBUCUMOCTb CKOPOCTH
XMMHUYECKOHU peakluu OT
IUIOIIAH
COTIPHUKOCHOBEHUS
pearupyronux BemecTs.
7.MopnenupoBaHue
KHIIAIIETO CIOS.

8. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON peaKuH OT
TeMIeparypsl
pearupyroux BemecTs
Ha MpUMepe
B3aMMOJICHCTBHS OKCHIA
meau( 1) ¢ pactBopom
CEepHOI KHUCIOTHI
Pa3IMYHON TeMIIEpaTyphl

Karanuzatopsl

26.09

KaranuzaTopsl 1 karaius.
WHrnburopsl.
AHTHOKCUAHTBHI.
JleMoHCcTpanuu:

Hayuamcsa: ncrions3oBath Ipu
XapaKTepUCTUKE NPEBpaICHUN
BELIECTB IOHATHUS «KAaTAIU3aTop»,
«UHTUOUTOPY», «AHTUOKCHJIAHTHI»,

Pel"y.]'[f[TPIBH]:IeZ

YYuTBIBarOT IIpaBUJIO B INITAHUPOBAHUUN
" KOHTpOJIC crocoba peuicHus,
OCYHICCTBIIAIOT MOIIArOBBIN KOHTPOJIb




I'oMoreHHbIit 1
TeTepPOreHHBIN KaTaTU3Bl.
DepMEHTaTUBHBIN
KaTaJms.
Wurnbuposanue.
JIa0.onbITHI:

9. Paznoxenue
MEPOKCHIAa BOZOPOA C
MOMOIIBIO OKCHUJIA
Mmaprasua (IV) u
karanassl. 10.
O6HapykeHre KaTanas3bl
B HEKOTOPBIX MHIIEBBIX
MPOAYKTaX.

11. MaTHbupoBanne
B3aUMO/ICHCTBUSI KUCIIOT
C MeTaJulaMt
YPOTPONIHHOM

MPOBOUTH HECIIOKHBIC XUMHUCCKUEC
OIIBITHI U HAOJIIONEHUS 3a
M3MEHEHUSAMU CBOWCTB CBOICTB
BEILIECTB B MMPOIIECCEe MPEBPAICHU,
cobmonats mpasmwia Th u OT.
Honyuam eozmooicnocme
HayuumuCsi: TpaMOTHO 00paIaThes
C BEILECTBAMH B ITIOBCEIHEBHOM
SKA3HU

Ilo3naBaTenbHbIC:

CaMOCTOSITENBHO CO3AAI0T AITOPUTM
JEATEILHOCTUT IIPU PEIICHNH MIPo0IeM
Pa3INYHOTO XapaKTepa
KoMmyHukaTuBHbIe:
JloroBapuBaroTCsi 0 COBMECTHOM
JESITEIBHOCTH, MIPUXOIAT K 00IEMY
PELICHHUIO, B TOM YHCIIE U
CTOJIKHOBEHHIO HHTEPECOB
JInuHOCTHBIE: Y CBOCHHE NIPABUII
WHJIMBHYaJILHOTO U 0€3011acHOTO
noseneHns BUC, yroxaromux KU3HA U
3/I0POBBIO JIFOJIEH

0. O000marIUAypPOK 01.10 O6o61meHne u Hayuamcsa: 0600maTh 3HaHUS U PeryasTuBHbIe:
[0 TeMe CHUCTEMATH3alys 3HAaHUK | TIPEICTABIATh UX CXEM, TaOJIuII, BHocAT HEOOX0MMBIC KOPPEKTHBEI B
0 TeMe Tpe3eHTani JIeHiCTBHE TIOCIIE €TO 3aBEepIICHIS Ha
«BBenenue»
OCHOBE €T0 H yueTa XapakTepa
CJ/ICNIaHHBIX OIIHOOK
Ilo3naBartenbHbIC:
CtposT peueBoe BhICKa3bIBaHHE B
YCTHO# U MHChMEHHOH (popme
KomMyKkaTHBHBIE: KOHTPOIUPYIOT
JISHCTBUS TapTHEPA
10. KontpoabHas 03.10 KounTpons npeametnsix u | Hayuamcs: npuMeHATh NOJdy4YeHHbe | PeryasiTuBHbIe: OCYLIECTBISIIOT
paGoraNel MeTaInpeIMETHBIX 3HaHU ¥ CPOPMHUPOBAHHBIC YMEHHS | ITOMIATOBBIA W UTOTOBBIA KOHTPOIB IO
Y9eOHBIX ISHCTBHIA IO JUTS peIIeHUsT y9eOHBIX 3a1a4 pe3ynbTaTy
TIO TeME TeMe « Benenue. Ilo3naBartenbHbIe:
«Bpenenue» OO1mas xapakTepucTHKa

XUMHYECKUX
3JIEMEHTOB U XUMHUYECKUX
peakiuii.
[Tepuoanueckuii 3aK0H 1
[Tepuoanueckas

CHUCTEMa XUMHUYECKUX
3JIEMEHTOB

CTPOSIT PEYEBOE BBICKA3bIBAHUE B
YCTHOW ¥ TIMICBMEHHOH (opMe
KoMMmykaTHBHbBIE: yIUTHIBAIOT
pa3Hble MHEHHUS U CTPEMATHCS K
KOOPIUHAIIMH PA3IMYHBIX TIO3UIIUHA B
COTPKYIHHUYECTBE




J. . MenneneeBa»

Tema 1. MeTamiabi(184.)

11. TTomoxxenue 08.10 [TonoxeHnne MeTanaoB B Hayuamcsa: xapakrepu3oBarb PeryasituBHbIC:
3JIeMEHTORB- [lepnoauueckoit cucremMe | METaUIbI IO UX MOJIOKEHUIO B [IpuHUMAIOT U COXPAHSIOT YUCOHYIO
XUMHUYECKHUX JICMEHTOB TICXD JI.M.MeHnneneena, 3a/1a4y, INIAaHUPYIOT CBOU JEHUCTBUS B
MCTaJUIoB B . . Y. Menneneesa. OIHUCHIBATH CTPOCHHE (PU3UICCKUE COOTBETCTBUU C MOCTABJICHHOMN
Hepuonnyeckoi MerTantudeckas CBOWCTBA METANLIOB, OOBACHATH 3aj1a4eil M yCIOBUSMH €€ PEATU3aIiu
cucremMme KpHUCTaJUTMYECKas pelIeTka | 3aBICUMOCTh CBOHCTB MeTaiuioB OT | Ilo3HaBaTeJbHbIE:
JI. 1. Menueneena u 1 MeTaJUTM4ecKas ux nonoxenus [ICXO Hcnone3yroT 3HaKOBO —
0COGEHHOCTH xumuueckas cBa3b. O6mue | JI.M.Mennencena; CHUMBOJINYECKUE CPEICTBA
(huznvIecKue CBOWCTBA Tlonyuam eo3moorcnocme KommykaTuBHbIE:
CTPOCHMS nX METaJlJIOB. Hayuumucs: IPOTHOZUPOBATH ApPryMEHTHUPYIOT CBOIO TO3UIIUIO U
aTOMOB. Crutaebl, UX CBOWCTBA U CBOMCTBA HEM3YUYEHHBIX DJIEMEHTOB | KOOPAMHUPYIOT €€ C MO3UIIMH
dusnueckue 3HA4YCHMUE. U WX COEIMHEHUI Ha OCHOBE MapTHEPOB B COTPYJAHUYCCTBE
CBOIMCTBA METAJLIOB. JdemoncTpanum: 3HAHUH O MEPUOJNUECKOM 3aKOHE. JlnanocTHble: OnpenesitoT CBOKO
CIUIaBbI OO6pa31ipl CIIIaBOB JIUYHYIO TTO3UIHUIO, aIEKBAaTHYIO
T PepeHIIMPOBAHHYIO CAMOOLICHKY
CBOHX YCIIEXOB B y4uebe
12. XUMHYECKHAE 10.10 XUMHYECKHE CBOMCTBA Hayuamcs: onuceiBaTh CBONCTBA PerynsituBHble:
CBOMCTBA METAIOR METaJlioB KaKk BEIIIECTB Ha OCHOBE HaOmroneHuit 3a | [locTaHOoBKa y4eOHO# 3a1aun Ha
BOCCTAaHOBUTEJNIEH, a TAKKE | UX MPEBPALICHUSIMH, OCHOBE COOTHECEHHS TOTO, YTO
B CBETE UX IMOJIOKEHUS B JIEMOHCTPUPYEMBIMU YUUTEIEM, M3BECTHO M YCBOEHO , U TOT0, YTO €I11e
3JIEKTPOXUMHYECKOM PALly | HCCIEN0BAaTh CBOWCTBA BELIECTB B HEU3BECTHO
HaNpsHKEHUH METaJlJIOB. X0Jie BEIIOTHEHUS TabopaTopHoro | Ilo3maBaTeabHbIE:
JeMoHcTpauum: OTIBITA, JIENATh BBIBOJIBI O BriaBukeHne THIIOTES, UX
B3aumoneiicTBue 3aKOHOMEPHOCTSIX CBOHCTB 000CcHOBaHME, J0KA3aTEIHLCTBO
METaJJIOB ¢ HEMETAJIAaMHU. | METAJJIOB B MMEPHOJaX U TPYIIax.
JIa6. onbITHI: Honyyam eozmoocnocms KommykaTuBHbI€:
12.B3aumopeiicTpue Hay4umucs: IPOrHO3UPOBATh Y4aBCcTBYIOT B KOJUIEKTUBHOM
PacTBOPOB KUCIIOT U COJIEH | XMMHUYECKHE CBOMCTBA 0o0CYXIeHUH TPOoOJIeM, TPOSBISIOT
¢ MeTaJUIaMH HEU3Y4EHHBIX 2JIEMEHTOB U UX aKTUBHOCTh BO B3aMMOJICUCTBUU IS
COeIMHEHUN Ha OCHOBE 3HAHUI O pelieHus KOMMYHHUKATUBHBIX u
MEePUOANYECKOM 3aKOHE. MMO3HABATENBHBIX 33/1a4
JlmunocTHBlE:  DOPMUPYIOT yMEHUS
WCIIOJIb30BaTh 3HAHUS B OBITY
13. MeTaisl B 15.10 Meranisl B mpupoae. Hayuamca: coctaBnaTh ypaBHeHUs. | PeryasTuBHbIE:

npupoje. Obuue
CIOCOOBI BIX

OOmre crrocoonl MX
MOy ICHUS.
JIa0. oNbITLI.

peakiuii , IeXxaIux B OCHOBE
MOJIyYEHUS] METAIIJIOB.
Llonyuyam 603modcHocms

Y4uTBIBAIOT IIpaBUJIO B IIJIAHUPOBAHUHN
1 KOHTPOJIE criocoba MeHCTBUS
Ilo3HaBaTe/IbHBIE:




IIOJIYUYCHUA

13. O3HakomIIeHHE C
pynamu xenesa 14.
OxpaliBaHue IIaMEHU
COJISIMU LIETIOYHBIX
METaIIoB

Hayyumvcs: IPUBOJUTH IPUMEPHI
YpaBHEHUM peakiuil, Ie:Kaluux B
OCHOBE MTPOMBIIICHHBIX CIIOCO00B
MIOJIyYEHUS YyT'YHa U CTaJu.

Hcrnonb3yroT OUCK HEOOXOMMOi
HH(POPMALUY [T BBITOJTHCHHUS
y4eOHBIX 33JaHUH ¢ UCTIO0JIB30BaHHEM
y4e0HOI TUTepaTyphl
KommykatuBHbIe:

YUuTBIBIOT pa3Hble MHEHUS U
CTPEMSTBCS K KOOPAUHALUU
Pa3IUYHBIX 03U B

COTPYIHUYECTBE
14. Peruenue pacyeTHBIX 17.10 Pacuernrle 3agaun mmo Hayuamcsa: pewaTth pacyeTHbIE PerynstuBHbie:
3a/a4 ¢ NOHATHEM YPaBHEHHAM XUMUMECKAX | 33/1a4H 110 ypaBHEHUAM O1eHUBAIOT MpaBHITBHOCTD
peakuui, MPOTEKAIONINX C | XUMHUYECKHX PEaKIIHi, BBITIOJTHEHUSI IEHCTBHUS HA YPOBHE
maccosas 005 " .
y4acTHeM METAIJIOB U UX MPOTEKAIOIIUX C YUACTUEM aJIeKBaTHOM PETPOCIIEKUBHOM OIICHKU
8b1X00A NPOOYKMA COETIMHEHUH METANNOB M X COCAUHEHHIA. Io3HaBaTe/LHbIC:
Tonyuam eo3modcnocme Bribuparor Hanbosnee apdexkTuBHbIe
Hayuumucs: pelaTh ONUMINATHBIE | CIIOCOOBI pelIeHHs 3a1ad,
3a/1a4u. KOHTPOJIMPYIOT U OLICHUBAIOT
MIPOLIECCUU PE3YNbTAT ACSITEIBHOCTH
KommykatuBHble:
KonTponupyroT neiictBust naptHepa
JInunoctHbie: OBIaicHNEe HABBIKAMH
JUTS IPAKTUIECKOU JIeSITENIbHOCTH
15. ITousTue o 22.10 Kopposus metaios u Hayuamcsa: ucionp3oBaTh Npu PeryasituBHbIe:
KOPPO3HH METAILIOB croco0bl 6OPHOBI ¢ HEit XapaKTepHCTHKE METAIIIOB 1 1X PainnanoT Croco0 u pe3yabTaT
COeIMHEHU N MOHATHUS «KOPPO3HUS JICUCTBUS
METaJIIOBY, «XUMHYECKas IMo3HaBaTe/ibHBIE:
KOPPO3Us», «IINEKTPOXUMHUUECKAS BrageroT o0muM nmprueMom penieHus
KOPPO3Us», HAXOUTh CIIOCOOBI 3amaq
3alUThl METAJIOB OT KOPPO3HH. KommykatuBHbIe:
Honyuam eo3moorcnocmeo JloroBapuBaroTcsi 0 COBMECTHOM
Hay4umucs ; IPUMEHSITh 3HAHUS O JESTeTLHOCTM, TIPUXOIAT K 00IIeMy
KOPPO3UU B )KU3HHU. PELIeHHIO
JlnuHocTHBIE: YMEHNE UHTErpUpOBaTh
MOJIYYEHHBIE 3HAHHS B MPAKTUIECKUX
YCIIOBHUSAX
16. [lenounbie 24.10 OO6mias xapakTepuCcTHKa Hayuamwca: nagatb PeryasituBHble:
MeTaILIBI; 00mmas MIEIOYHBIX METAJIOB. XapaKTEPUCTHUKY IIEITOTHBIM [TnaaupyIoT CBOU JEHCTBUS B CBSI3U C
Mertanisl B mpupoe. METAJJIaM IO UX MOJKEHUIO B MIOCTaBJIEHHOM 3a/jaueil 1 yCIOBUSMHU
XapaKkTepHCTHKA OO6mue crocoOb! NX [ICXD JI..Menneneena ee peleHus
9
nosrydeHust. CTpoeHune HCCIIeTIOBATh CBOMCTBA MIETOYHBIX IMo3HaBaTejibHBIE:




aTOMOB.
[Ilenounbie METAIBI —
MIPOCTHIE BEIlIECTBA

METaJJIOB — KaK MPOCTHIX BEIIECTB.
Tonyuam eo3modrcnocme
Hayuumucsi: TPAMOTHO 00paIaThes
C BEIIECTBAMH B IIOBCETHEBHON
JKU3HH.

CraBsit 1 (GOpMYIUPYIOT LIENU U
pobIeMbl ypoka

KommykaTuBHbIE:

AZIEKBaTHO HCIIONIB3YIOT PEUEBBIC
cpencrea s 3Q(HEKTUBHOTO PEIICHUS
KOMMYHHUKATHUBHBIX 3371249
JInunocrHele: PazeuThe
OCO3HAHHOTO, YBAXKUTEIBHOTO U
JI0OpPOXKENATENHHOTO OTHOIICHHS K
JpyroMy u4esoBeky. Ero MHeHuUIO,
CHOCOOHOCTH BECTH JUAJIOT C APYTUMHU
JIIOAbMHU

17. CoenuHenus 05.11 Baxueitimue coenquaeHus Hayuamcs: xapakrepu3oBaTthb PeryasituBHbI€:

ILEJTOYHBIX IIEIOYHBIX METAJJIOB — (hu3uYecKre U XUMUYECKHE YYUTHIBAIOT PABUIIO B MJIAHUPOBAHUHU
OKCHUJIBI, TUIPOKCUJIBI U CBOMCTBa OKCHUJIOB M THIPOKCHUIOB 1 KOHTPOJIC CIOC00a PEIICHHUS

MeTaJl1oB COJIH (XIIOPHIBL, MIEJTOYHBIX METAJIJIOB, COCTABIIATH Ilo3HaBaTeabHbBIE:
KapOOHATHI, Cynb(aTHI, XUMUYECKHE YPABHEHHUS, Hcnonp3yoT TOUCK HEOOXO0IMMOit
HUTPATHI), UX CBOUCTBA U XapaKTepU3YIOLIIe CBONCTBA HHPOPMALNH [T BHITIOTHEHHS
MPUMEHEHUE B HAPOJAHOM LIEJIOYHBIX METAIJIOB, PEIIATh Y9eOHBIX 33JaHUH C UCTIOIE30BAaHIEM
xo3sicTBe. Kanuiineie «UETIOYKW» MPEBPALLEHUH. Y9eOHOH TUTpaTypsl
yInoOpeHusl. Honyuam eo3moorcnocmeo KommykaTtuBHbIE:
JeMoHcTpauum: HAyyumvcs: COCTaBIISATh YYUTHIBAIOT pa3Hble MHEHUS U
OO6pa31pl METOYHBIX U «IIETIOYKWY MPEBPAILEHUH. CTPEeMSITCS K KOOPAWHAIIMH Pa3TUIHbBIX
IEIOYHO3EMETHHBIX MO3UIUHI B COTPYHHUECTBE
METaJlJIOB.
B3aumonelictBue HaTpus,
JIUTHS C BOJIOM.
BzaumopaeiicTBre HaTpus ¢
KHCJIOPOJIOM

18. [lerouHO3eMeENbHBIC 07.11 OO0mmas xapaKTepUCTHKA Hayuamyuca: naBatb PerynsituBHble:

METAILIBL: 00MIas 3JIEMEHTOB TJIABHOM XapaKTEPUCTUKY [InanupytoT cBOM JEHCTBUS B CBSI3U C
noarpynnst I rpynmsl. LIeJIOYHO3EMENbHBIM METAJIaM 10 | MOCTaBJICHHOM 3a/1auell U yCIOBUSMU

XapaKTepucTiKa C . ICX5 ee penieHus

TPOEHUE aTOMOB HX TIOJDKEHUIO B p

[llenouHO3eMeNbHBIE JI.1.MeHnneneena, Ilo3naBaTeabHbIE:

METaAJJIBl — IPOCTBIC
BCIICCTBA.

XapaKkTepu30BaTh COCTaB aTOMOB,
HCCJIEIOBATH CBOMCTBA IIEIOYHBIX
METAJIJIOB — KaK l'lpOCTI)IX BCILICCTB.
THonyuam 6o3moorcHocmy
HAYyuumuvcs: TPaMOTHO 00pamaTses
C BEIIECTBAMH B ITOBCEIHEBHOM

CraBat u GOopMyIHPYIOT LETH U
po6JIeMBI ypoKa

KommykaTuBHbIe:

AJIEKBAaTHO HCIIOJB3YIOT PEYEBHIE
cpencta st 3 (HEKTUBHOTO PEIESHUS
KOMMYHHUKaTHBHBIX 33/1a4




KU3HH

JInunocTHble: Pa3Butue
OCO3HAaHHOT'O, YBaKUTEIBHOTO U
JI0OPOKENATEIIHEHOTO OTHOIICHHUS K
JIpyroMmy uesioBeky. Ero MHeHuH1O,
CIOCOOHOCTH BECTH JTUAJIOT C APYTUMH
JIFOJTBMH

19. Coenunenus 12.11 Baxneitmue coemnHeHUsS Hayuamcs: xapakTepu3oBaThb PerynsatuBHbie:
LEJOYHO3eMETBHBIX MIETIOYHO3EMETBHBIX (mznIeckne 1 XUMHUYECKHe YYHUTHIBAaIOT IPAaBWIIO B INTAHUPOBAHUN
METaJJIOB — OKCHJIBI, CBOWMCTBAa OKCH/IOB M THIPOKCHIOB 1 KOHTPOJIE CTI0C00a PemIeHHUs
METaIoB TUIIPOKCHUIBI U COJIH IEJI0YHO3EMENIbHBIX METAJIIOB, IMo3HaBaTebHBIE:
(xmopuapl, KapOoHATHI, COCTaBJISITh XUMHUYCCKHE Hcrnonb3yroT MOUCK HEOOX0MMOit
HUTPAThI, CYJIb(AaThI, YpaBHEHHUSI, XapaKTEPU3YIOIIIE HH(POPMALIUY IS BBITIOJTHCHHS
dhocdarel), UX CBOWCTBA U | CBOWCTBA LICIOYHBIX METAJIIOB, y4eOHBIX 3aJJaHUI C UCTIOIB30BaHUEM
MIPUMEHEHHE B HAPOJHOM penaTh «IemnovKu» MpeBpalleHud. | yueOHOH JIUTPaTyphl
XO035HUCTBE. THonyuam eo3moorcnocmo KommykaTtuBHbI€:
JdemoncTpanuu: HAy4umucsi: COCTaBIATH YYHUTHIBAIOT pa3HbIC MHEHHS U
B3anmopelicTBrE KadblHs | IIETIOYKH» MPEBPAIICHUHA CTpeMSATCA K KOOPAWHAIINA Pa3IIIHBIX
¢ BogoH. B3aumoneiicteue MO3ULUHI B COTPYAHUUYECTBE
MAarHUs ¢ KHCIOPOAOM.
JIa0. onbITHI:
15. B3aumonetictBue
KaJbIUs C BOJOM. 16.
Ilonyuenue rugpokcua
KaJIbIIMS ¥ KCCIICIOBAHHE
ero
CBOICTB
20. AJTIOMUHUU — 14.11 Crpoenue aToma, Hayuamoca: naBathb PeryasituBHbIe:
T1ePEX OIHbIi (uzngeckue u 5 XapaKTePUCTHKY alfOMUHIS 10 ero | [Imanupyrot cBou I[eﬁ(iTBHH c
XUMUYECKHE CBOHCTBA noypkeHuio B IICXD MIOCTaBJICHHOH 3a/1a4ei ¥ YCIOBHSIMU
SJICMCHT. AFOMUHUS KaK IPOCTOTO J.1.MeHnneneena, €¢ pelIeHHs, OLICHIBAIOT
dusmueckue u BEIIECTBA XapaKTEpH30BaTh COCTAB aTOMa, HPaBHILHOCTD BHIIOIHEHHS JACHCTBHS
XUMHUYECKUE XapaKkTepu30BaTh GU3NICCKHUE U Ilo3HaBaTeabHbBIE:
CBOMUCTBA XUMHYECKHE CBOMCTBA alFOMHHHS, CaMOCTOSTENIbHO BBIACISIOT U
ATTFOMIHHSL. OOBSICHATH 3aBUCHMOCTH CBOHCTB (opMyIHPYIOT TTIO3HABATEIHHYIO IIEIIb,
AJIIOMHHHS OT €ro MOJI0KCHHS B WCTIOJNIB3YIOT OOIIHE MPUEMBI PEILICHUS
HonyquI/Ie " [ICXD JI..Menneneena 3a1a4
M. ,
NPUMCHCHHUE OOBACHATH IPHYUHBI XUMHYecKol | KoMMykaTHBHBIe:
AJTFOMUHUA JlonmyckaroT BO3MOXHOCTb pa3JIM4HbIX

HWHEPTHOCTU aJIIOMUHUA.
HOﬂyqam BO3MOIHCHOCMb

TOYCK 3pCHUs, B TOM YUCJIC HE




HayuumuvCcsi: TpaMOTHO 00paIaThest
C BEIIECTBAMHU B MMOBCETHEBHON
KU3HU

COBITAJIAIOIHX € MX cOOCTBEHHOM. 1
OPUEHTUPYIOTCS Ha TO3UIUIO
napTHepa B OOLICHUU U
B3aNMOJIEUCTBUHU

JInunocTHble: DOPMUPYIOT HHTEPEC K
KOHKPETHOMY XMMHUYECKOMY JJIEMEHTY

21. Coenunenus 19.11 CoenrHEeHMS aIFOMUAHUS Hayuamcs: xapakTepu3oBaThb PerynsatuBHbie:
ATFOMUHHS — — (u3nuecKue 1 XUMHUIECKHUE Y4UTBIBAIOT NPaBUIIO B INTAHUPOBAHUU
OKCHJI 1 THIPOKCHUJ, UX CBOWCTBA OKCUJA U TUAPOKCHA M KOHTpOJIE CII0co0a perieHus
OKCHUJI U THAPOKCH, " .
N aM(pOTEpHBIN XapaKTep. AIIOMUHUS, COCTaBIIATh Ilo3naBaTenbHbIE:
uX aM(pOTepHBbIit Baxueiimme comu XUMHUYECKHE YPABHEHUS, K Crionb3yIoT TOUCK HEOOXOIUMOM
XapaKkTep. ATIOMHHMUS. XapaKTepU3yloLIe CBONCTBA nH(opManuK AJIs BBIOTHEHUS
IIpuMeHeHre aMIOMUHNSA U | QIIOMUHUS, PeLIaTh «IETIOUKIDY y4eOHBIX 3aJaHUH ¢ UCTIOJIB30BaHHEM
€ro COCIMHEHU. [IPEBPALLECHUM. y4eOHO TUTpaTypsl
JIa6. onbITHI: Honyuam eosmodncnocmo KommykaTuBHbIe:
17.llonyuenue HAy4umucsi: COCTaBIATH KonTponupyroT nefictBue naptHepa
TUIPOKCUA ATIOMUHHUS U «UEMOYKM» MPEeBpaICHUN
UCCIIEI0OBaHHE
€ro CBOMCTB.
22. IpakTnyeckasn 21.11 OcymiecTBienue nenoukn | Hayyamcs: obpamarscs ¢ PeryasituBHbIe:
padora Nel XUMHUYECKHUX 11a00paTOpPHBIM 000PYIOBAHNEM H OCyIIECTBISIIOT MOIIAroBhIi KOHTPOJIb
OcynecTaienue MpeBpaleHuH HarpeBaTeIbHBIMU IIPHOOPaMU B IO Pe3ynbTaTy
COOTBETCTBUH C TPaBUIIAMH
[CMOYKH TEXHUKH 0€30IIaCHOCTH, OonHChBaTh | [lo3HABaTebHBIE:
XUMHYCCKHUX XUMHYECKUHA IKCIICPUMEHT C Brnaneror o0mum npremMom penieHust
TIPEeBpALCHUI MOMOIIBIO SI3bIKA XUMUH, JENATh 3ajga4
BBIBOJIBI 110 PE3yIbTaTAM KommykatuBHbIe:
SKCHEPUMEHTA. VY4UTBIBAIOT pa3HbIe MHEHUS U
THonyuam eo3modcHocms CTpeMATCS K KOOPAWHAIIMK PAa3THIHBIX
Hay4umuvcs: OCO3HABATh MO3HUINH B COTPYIHIYECTBE
HEOOXOIUMOCTE COOJTIOIEHUS JImunocrueie: Pa3ssurne
npaBui b n OT gns coxpaneHus KOMMYHHMKaTUBHOIO KOMIIOHEHTA B
3/I0POBBSI OKPY’KAFOIIIHX. OOIIIEHUH U COTPYIHUIECTBE CO
CBEPCTHUKAMH U YUUTEISIMU
23. Kene3o — niemMeHdT 26.11 Pacnonoxenue xxenesa B Hayuamyuca: naBatb PerynsituBHble:

Vilrpymmst
1100OYHOU

MOATPYIIIBL.

[CXD.U. MenneneeBa u
CTPOCHHE €ro aToma.
dusnyecKkue U XUMHYSCKUE
CBOWCTRBA XKele3a —

XapaKTePUCTHKY JKeJe3a II0 ero
nojpkenuio B [ICXD
JI.N.Menneneena,
XapaKTepU30BaTh COCTaB aTOMa,

ITnanupyroT cBOM JEUCTBUS C
MOCTaBJIEHHOH 3a/1a4el U yCIOBUSIMU
€€ pellleHHs], OLl€HUBAIOT
IPAaBUJIBHOCTD BBINOJHEHUS JEUCTBUS




dusnyeckue u
XUMHAYECKHE
CBOICTBA KeJie3a.
Haxoxnenue B
MpUpPOJIE.

IIPOCTOI'0 BEIICCTBA

XapaKTepU30BaTh (PUIUUCCKUC U
XUMHUYECKHE CBOMCTBA JKeJe3a,
00BICHITH 3aBUCHUMOCTE CBOKMCTB
JKelie3a oT ero nostoxkeHus B IICXD
J.M1.MeHnneneeBa, HCCISIOBAThH
CBOMCTBA JK€eJie3a B X0JIe
BBITIOJTHEHHS JTa00PaTOPHOTO
OITBITA, OITMCHIBATH XUMHYECKHUI
AKCIICPUMEHT.

THonyuam eo3moorcnocmo
Hayuumucsi: TPAMOTHO 00paIaThes
C BEIIECTBAMHU B ITIOBCEIHEBHOM
JKHU3HU

Ilo3naBaTenbHbIE:

CaMOCTOSITeNIbHO BBLACTSIOT U
(hOpMYITHPYIOT O3HABATEIHHYIO I1CIIb,
HCTIONB3YIOT OOIIHE TPHEMBI PEIICHHUS
3ama4y

KommykatuBHbIe:

JlomyckaroT BO3MOXXHOCTb Pa3InYHbIX
TOYEK 3PEHUs, B TOM YHCIIE HE
COBITAJAIOIINX C UX cOOCTBeHHON. U
OPUEHTHUPYIOTCS Ha TIO3UIIUIO
napTHepa B OOIIEHUU U
B3aUMOJIEHCTBUU

JInunocTHbIe: DOPMUPYIOT UHTEPEC K
KOHKPETHOMY XUMUYECKOMY JIEMEHTY

24. Coenunenus xeiaesa | 28.11 I'eneTnueckue psapl Fe*'u Hayuamcs: xapakrepu3oBaTthb PeryasituBHbIC:

+2,43 ux Fe*" Baxueiimme comu (u3nuecKue 1 XUMHIECKHUE Y4UTBIBAaIOT NPaBUIIO B INIAHUPOBAHUU
JKele3a. 3HaYCHHUE Kele3a | CBOMCTBA OKCHAOB M THAPOKCHIOB | M KOHTPOJIE CIIOCO0a peIeHns

Ka4CeCTBCHHOC U €r0 COCAUHEHHUN 11 JKeNe3a, COCTABIATh XMMUYECKHE Ilo3naBartenbHbIe:

OIIPCACIICHUE. MPUPOJBI U HAPOJHOTO YPaBHEHHS, XapaKTEPHU3YIOLIHE Hcnonp3ytoT MOUCK He00X0IMMOMH

I'eneTnueckue psabl XO35IUCTBA. CBOWCTBA COEIMHEHHH Kemesa, nH(pOpMAaLUK A1 BEITOTHEHUS

Fe *2 0 Fe 3 JdeMoHcTpauuu. MPOBOJUTH Ka4ECTBEHHBIE Y4eOHBIX 33JaHUH C UCTIOE30BAaHIEM
B3aumonelicteue peaKuu, MOATBEPKAAIOIINE y4eOHO TUTpaTypsl
METaJUIOB C HEMETalJIaMH. | HaJIM4Ke B BOJHBIX PacTBOpax KommykaTuBHbI€:
IlosnydyeHue TUIPOKCUIOB | KaTHOHOB €EJe3a, PellaTh VY4YUTHIBAIOT pa3HbIe MHEHUS U
xenesa (I1) u (1I0). «IEMOYKU» MPEBPAILEHUN. CTpEMSATCS K KOOPJIMHALIUU PA3IMYHBIX
JIa6. onbITHI: Tlonyuam eo3moorcnocmo NO3ULUHI B COTPYAHUUYECTBE
18. BzaumogeiicTue HAy4umucsi: COCTaBJIATH JInuHocTHbIE: Pa3BUTHE OCO3HAHHOTO,
JKele3a ¢ CONSTHOM «UEMOYKM») MPEeBPaICHHH, YBaKHUTEIBLHOTO U IOOPOXKENATEIEHOTO
KHCJIOTOM. COCTaBJIATh MOJNEKYJISPHBIE U OTHOLIEHM K APYyroMy 4esoBeKky. Ero
19. Tlommyuenue MOJIHBIE HOHHBIE YPaBHEHHUS 1O MHEHHIO, CTIOCOOHOCTH BECTH JIHAJIOT C
rugpoxenos xenes3a (II) 1 | coxpaleHHBIM HOHHBIM JPYTUMU JTIOABMU
(I11) u u3yueHue ux YPaBHEHUAM
CBOJCTB.

25. IpakTnyeckasn 03.12 [Tonyuyenue u cBoiicTBa Hayuamcs: obpamarbes ¢ PeryasituBHbIe:
padora Ne2 COEIMHEHUI METaJIOB nmabopaTOpHEIM 000pPYIOBAaHHEM H OCyIIEeCTBISIIOT MOIIaroOBBIi KOHTPOJIb
Tonyuenue u HarpeBaTeIbHBIMU IPHOOPaMH B 10 pe3yNbTary
o COOTBETCTBHUH C IIPAaBUIIaMHU
CBOMCTBA TeXHUKH 0e30MIacHOCTH, ONHUCHBaTh | [lo3HaBaTebHbIE:
COEJIMHEHU I XUMUYECKHUI 3KCIIEPUMEHT C CtposT peueBoe BHICKAa3bIBAaHHE B

METAaJJIOB

IIOMOIIBIO A3bIKAa XUMHH, ACJIATH

YCTHOW U HChMEHHOH popme




BBIBOJIBI 110 pe3yJbTaTam
IKCIIEPUMEHTA.

Tonyuam eo3modicnocme
HAay4umvCcs: 0CO3HABATH
HEOOXOIUMOCTE COOJTIOIEHUS
npaBui b u OT ams coxpaneHus
3/I0POBBSI OKPY KAIOIIHX.

KommykaTuBHbIE:

YYUTHIBAIOT pa3Hble MHEHUS U
CTpEMSATCS K KOOPAUHAIIMU PA3ITHIHBIX
MO3UIUH B COTPYIHIYECTBE
JInanoctaeie: OBnageHne HaBBIKAMHA
JUTSA IPaKTUIECKOH JesITeTbHOCTH

20. IpakTnyeckasn 05.12 Pemenue Hayuamca: obpamatbcs ¢ PerynsatuBHbie:
paGora Ne3 AKCIIEPUMEHTAIBHBIX nmabopaTOpHEIM 000pyIOBAaHHUEM H OCyYIIECTBISIIOT TOMIarOBEI KOHTPOIh
P 3aJad Ha Paclo3HaBaHUE H | HarpeBaTEILHBIMU IPHOOPaMU B IO PE3yJbTaTy
CIICHHC MOJIy4eHHE COSANHCHUN COOTBETCTBUU C MPaBUIAMH
SKCICPUMCHTAIIbHBIX METAJIIOB TeXHUKH 0e30MacHOCTH, ONHUCHIBaTh | [lo3HABaTebHBIE:
3a4a4 Ha XUMUYECKHUM 3KCIIEPUMEHT C [IpoBoasT cpaBHeHUE U
paciio3HaBaHUC U TMOMOIIBIO A3bIKa XUMUH, JCIaTh KJIaCCI/I(bI/IKaHI/IIO IO 3aJlaHHbIM
TIOJTy4CHHE BBIBOJIBI 110 pe3yJbTaTam KpUTEPUIM
o 9KCIIEPUMEHTA. KommykaTuBHbIE:
COCINHCHUH Honyuam eo3modrcHocms
y JloroBapuBaroTCAa O COBMECTHBIX
METaJLIIOB HAYYUMbCA: 0CO3HABATD JEHCTBUAX B Pa3THYHBIX
HEOOXOIUMOCTE COOJTIOIEHUS
CUTyalusax
npaBwiiTh u OT nnst coxpaneHust
CBOETO 3JIOPOBbSI M OKPYKAIOIIHX.
27. Oo6o06mmaromuii ypok 10.12 O06o6mIeHMe 3Haauk | Haywamcs: 0600maTh 3HAHUS 1 PerynsituBHble:
o Teme «MeTaLIb» 110 TeMe «MeTauiply | TPEACTABIATE HX CXeM, TabIIuII, BHUOC}IT HEOOXOIUMbIC KOPPEKTUBBI B
MIpe3eHTaIuH JIeficTBHE TIOCIIE €TO 3aBEePIICHHS Ha
OCHOBE €T0 H yueTa XapakTepa
CJ/ICNIaHHBIX OIIHMOOK
Ilo3naBartenbHbIC:
CTposIT peueBoe BhICKa3bIBAHHE B
YCTHOH W HCEMEHHOH popme
KomMmykaTuBHBIE: KOHTPOIHPYIOT
NIefcTBUS TTapTHEPa
JInuHocTHBIE: BhIpaxaroT aJlekBaTHOE
MMOHMMAaHUE MPUYUH YycCIexa u
Heycrexa y4eOHOH esaTeIbHOCTH
28. KOHTpO JIbHAS 12.12 Kontponb npenMeTHbIX 1 Hayuamcsa: npumeHsTh PeryasituBHbIe:
paGora Ne2 MeTanpeIMETHBIX MOJTy4EHHBIC 3HAHUS U OCyIIECTBISIOT UTOTOBBIN U

mo Teme «MeTallIbl»

y4eOHBIX JIEUCTBUN TIO
TeMe «MeTasuibl)

chopMHUpOBAHHBIE YMEHUS JIIIS
penieHns yaeOHbIX 3a1a4

MOIIIAarOBBI KOHTPOIIb TI0 PE3YIILTATY
Ilo3HaBaTe/ibHBIE:

CTposIT pedeBoe BhICKa3bIBAHKE B
YCTHOW ¥ IMCBMEHHOH (opMme




KomMyKkaTHBHBIE: KOHTPOIUPYIOT
JieficTBUs apTHepa

Tema 3. Hemerasibi(244.)

29. O061as 17.12 OO0mas xapaKTepUCTHKA Hayuamcsa: naBaThb onpeneineHust PerynsatuBHbie:
XapaKTepUCTHKA HEMETAJIJIOB: novnonceHHe B | MOHATHAM [TmanupyroT CJSOI/I neHSTBm B CBSI3H C
[Neprnonmudaeckoii cucreme «AIEKTPOOTPHIATEIEHOCTE) « TIOCTaBJICHHOH 3a/1a4ei U YCIIOBUSIMHA €€
HEMCTAJIIIOB XUMHUYECKHX DJIEMEHTOB AJUTOTPOIHS» XapaKTepPU30BaTh penieHus
JI. . Menpeneena, HEMETAJLJIBI 110 UX TIOJIOKCHHIO B I[Mo3HaBaTejibHBIE:
0COOCHHOCTH CTPOCHUS [ICXD A.U.Menneneena, CraBsit ¥ (OpMYIUPYIOT LIENU U
aTOMOB, OITUCHIBAThH CTPOCHHE (PU3UYECKUE po6JIeMbl ypoka
AJIEKTPOOTPHULIATSILHOCTh | CBOICTBA HEMETAJIOB, OOBACHSITH KomMmykaTuBHbBIE:
(30) kak mepa 3aBUCHMOCTH CBOMCTB HEMETAJIJIOB AJICKBaTHO HCIOJIB3YIOT PEUCBHIC
«HEMETAJUTMIHOCTHY, PSIIT ot ux nonoxenus [ICXD cpeznctBa s 3(h(HEeKTUBHOTO pEIICHUSI
90. Kpucrammueckoe J.N.MeHnneneeBa;cocTaBlsTh KOMMYHUKATUBHBIX 3a7a4
CTPOCHHE HEMETAIIOB — Ha3BaHMs COCIMHCHUH HeMEeTAIUIOB | JIMYHOCTHBIE: DopMUpOBaHHE
HPOCTBIX 110 opmyse u GopmyII o TOTOBHOCTH U CITIOCOOHOCTH K
BEIIECTB. AJUTOTPOITHSL. Ha3BaHUIO, HAy4JaTCs AaBaTh 0GYUCHHIO M CAMOPA3BHTHIO U
®duznueckue OTIpeIeNICHUs «aJUIOTPOITHUS», caMo0GPa30BAHMIO HA OCHOBE
CBOWCTBa HEMETAJLJIOB. «aJUTOTPOITHBIC MOAUDUKAIIUI. MOTHBAIHH K 00YIEHHIO ¥ [TO3HAHHIO
OTHOCUTEIBLHOCTh Honyuam eo3moorcnocms
MOHATHH «METaJI» U HAYy4umucs: IPOTHOZUPOBATH
«HEMETaJI» CBOICTBa HEN3YUYCHHBIX DJIEMEHTOB
Y UX COCIMHEHUU Ha OCHOBE
3HAHUH 0 MIEPHOANIECKOM 3aKOHE
30. OO01Me XUMHYECKHE 19.12 OO0111e XMMHYECKUE Hayuamcsa: xapakrepu3oBaTh PerynsituBHble:

CBOMCTBa
HEMETAIJIOB.
Hewmeranns! B
MIPUPO/IE U CIIOCOOBI
UX TOJTy4YEHHUS

CBOIICTBA HEMETAIIIOB

CTPOCHHE HEMETAJUIOB, 00IIIHe
XHMHYECKUE CBOMCTBA HEMETAIIOB,
OITMCHIBATEH O0IIME XUMHUIECKHE
CBOMCTBa HEMETAJJIOB C IIOMOIIBIO
SI3BIKa XMMHH, COCTABIISATh
ypaBHeHI/IH XUMHUYCCKUX peakum‘/’l,
XapaKTEPU3YIOIINX XUMUYECKHUE
CBOMCTBa HEMETAJIOB UX
COeIMHEHN I

Ionyuam eo3moorcnocms
Hay4umucs: IPOTHO3UPOBAThH
CBOICTBa HEN3YUEHHBIX FJIEMEHTOB
H X COCIMHEHUH Ha OCHOBE
3HaHUH O MEPUOJINUECKOM 3aKOHE

[MocraHoBKa yueOHOI 3aa4u Ha OCHOBE
COOTHECEHHS TOT0, UTO U3BECTHO U
YCBOEGHO , M TOTO, YTO €III¢ HEU3BECTHO
ITo3naBaTeabHbBIE:

BriaBrKeHUE THIIOTES, UX
000CHOBaHUE, JOKA3aTEILCTBO

KommykaTuBHbIE:

Y4aBCTBYIOT B KOJUIEKTHBHOM
00cyXIeHnr TPoOIIEM, IPOSIBIISIOT
aKTHUBHOCTH BO B3aUMOJICHCTBHH IS
pelIeHIss KOMMYHUKATHBHBIX U
[I03HaBaTeIbHBIX 3a1a9

JInmaHocTHBIE: Pa3BUBalOT 0CO3HAHHOE
OTHOIIIEHHE K CBOUM COOCTBEHHBLIM




TNMOCTYyIIKaM

31. Bo JOPO/T 24.12 [Tonoxenue Bogopoaa B Hayuamcsa: xapakrepu3oBarb PeryasituBHbIC:
[Tepuoanueckoii cucreme BOJIOPO/I TIO €r0 MOJIOKEHUIO B PazmiuaroT criocod u pe3ynabTar
XUMHUYECKHUX DJICMEHTOB TICXD JI...Menneneenra, IEUCTBUS
. Y. Menneneesa. XapaKTepU30BaTh CTPOCHHUE aToMa Ilo3naBartenbHbIE:

Crpoenne aTtoma u BOJIOPO/Ia, OOBSACHSTH €TO Brnanerot oOummM mpueMoM penieHus
MoJieKyJbl. du3nueckre 1 | BO3MOKHBIE CTENIEHU OKUCIICHUS, 3aaa4
XUMHUYECKHE CBOMCTBA XapaKTepu30BaTh KommykatuBHbIe:
BOJIOPOJIA, €T0 TIONTyUeHNe | (pU3HYecKre U XUMIICSCKHUE JloroBapuBaroTCsi 0 COBMECTHOM
U IPUMEHEHHUE. CBOWCTBA BOAOPOJa, OOBSACHIT JIEATENBHOCTH MOJ] PYKOBOJICTBOM
JIa6. onbITHI: 3aBUCHUMOCTBH CBOMCTB BOJIOPOJIa OT | YUUTENS
20. ITommyuenue nojsoxkeHud ero B [ICXD JInu"ocTHbIE: POPMUPYIOT
U pacrno3HaBaHNUE J.M.MenneneeBa, onmuchiBaTh KOMMYHHMKATHBHBIA KOMIIOHEHT B
BOZOPOJA J1a00paTOPHBIC U TPOMBIIUICHHBIE OOIIEHNH U COTPYIHUYIECTBE CO
CHOCOOBI TIOTYYEHHUS BOAOPOAA . CBEPCTHHUKAMHU B TpoIiecce
Tlonyuam eo3moorcnocme 00pa3oBaTeNFHON IEATEIEHOCTH
Hayuumuvcs: OOBICHATH
JIBOMCTBEHHOE IOJIOKEHUE
Bogopoza B IICXD
J.M.MenneneeBa, rpaMOTHO
o0OpamaTecs ¢ BEMecTBaMH B
TOBCEIHEBHOM XU3HU
32. Bona 26.12 CtpoeHne MOJIEKYIIbI. Hayuamcs : xapakTepu3oBaTh PeryasituBHbIe:

Bonoponnasa xumuyeckas
CBsI3b. Du3nueckue
CBOMCTBA BOJBI.
AHOMAaJINH CBOMCTB BOJBI.
I'unpodunsHbie U
runpooOHBIC BEIIECTBA.
XHAMHUYeCKHEe CBOMCTBA
BoJBL. KpyroBopot BosI B
npupoae. Bogoouuncrka.
Abspauust Boasl. beiToBbIE
bunbTpEl. MUHEpaNbHBIC
BOAbI. JlUCTHIITUpOBaHHAS
BOJIa, €€

MOJIyd4eHUe ¥ IPUMEHEHHE.
JIa0. ONbITHI:

21. HUccnenoBanue
MMOBEPXHOCTHOTO

CTPOEHHE MOJIEKYJIbI BOJIOPO/A,
(busnyYecKrue 1 XUMUYECKHUE
CBO#CTBA BOJBI, OOBSICHATH
AQHOMAJIMU BOJIbI, CIIOCOOBI OUUCTKU
BO/Ibl, IPUMEHSTH B OBITY (DHIBTPHI
JUISL OYUCTKH BOABI, TIPABHIIBHO
HCTIONIb30BaTh MUHEPAIBHYIO BOAY,
BBINOJIHATH PacyeThl 110
YpaBHEHHSM XUMUYECKUX PEaKIHH,
MIPOTEKAIONINX C yIACTHEM BOJIBL.
Ilonyuam o3moxcHocmo
Hayuumucs: 00bEKTUBHO
OIICHUBATh UH(OPMAIIHIO O
BEIIECTBaX U XUMHUYECKHX
npolieccax, KpUTHIECKU
OTHOCHTBCSI K TICEBAOHAYYHOI
nH}opmanny, HeJOOPOCOBECTHON

[InanupytoT cBOU JEUCTBUSL B CBSI3U C
[IOCTABJICHHOM 3a/1a4€il U yCIIOBUSIMU €€
pemeHus

Ilo3naBartenbHbIC:

Crassit ¥ (OpMYIUPYIOT LIENU U
poOIEeMBI ypoKa

KommykatuBHbIe:

KonTtponupyrot aeiicTBus naptTHepa
JInmunoctHbIe: VIMEIOT LIeNOCTHOE
MHUPOBO33PEHUE, COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH




HATSKEHHS BOEIL.
22. PacTBOpeHue
MepMaHraHaTa Kajaus HIH
MEIHOTO KyIopoca B BOJIE.
23. T'unparamnus
00e3B0o’kKeHHOTO CcynbdaTa
memu (II). 24.
H3roroBaeHne THIICOBOTO
oTIIeyarka. 25.
O3HaKOMIICHHE C
KOJIIEKI[MEN OBITOBBIX
($unbTpOB.

26. O3HaKoMIIeHUE C
COCTaBOM MUHEPAIbHOU
BOJIBI

PEKIaMe

33. Tanorensl: o0mas 14.01 OO01mas xapaKTepuCTHKA Hayuamcsa: xapakrepu3oBartb PerynstuBHbie:
XapaKTePHCTUKA TaJIOT€HOB: CTPOEHUE CTPOEHUE MOJIEKYII TaJOr€HOB, [Tnanupytot CBOM J€HCTBHA B CBA3H C

aTOMOB; ITPOCTHIE OIUCHIBATH (prU3HIECKHUE U MOCTaBJICHHON 3a/1a4el U YCIOBUSIMU
BEIIECTBA U OCHOBHEBIE XHUMHYECKHE CBOWCTBA raJlor€HOB €€ peleHHs
COCIMHEHUS TaJIOT€HOB, X | Ha OCHOBE HAOIIOACHHUH 3a NX Ilo3naBartenbHbIe:
cBoiicTBa. KpaTkue MpPEBpaLEHUAMHU BO BpeMs CraBst 1 GOpMYJIUPYIOT LENU U
CBEJICHUS 0 XJope, Opome, | AEMOHCTPALMOHHBIX OIBITOB, po6JIeMbl ypoKka
¢drope u Hoze. OOBACHSTH 3aBUCUMOCTb CBOMCTB KomMmykaTHBHBIC:
IIpuMeHeHre TaOT€HOB U | TaJIOTEHOB MX OT MOJIOKEHHS B AJIeKBaTHO HCIOJIB3YIOT PEUCBBIE
UX COCIMHEHUN B I[ICX3 A.1. Menneneesa, cpeacTBa At 3PPEKTUBHOTO PeIIeHHs
HapOJHOM XO3sIICTBeE. COCTaBJIATh POPMYJIbI COSAMHEHUI | KOMMYHUKATHBHBIX 3a/1a4
JemMoHcTpanuu: rajoreHoB u 1o gopmynam nasate | JImunocrusie: [IposBisior
O06pa31b! TaIOTeHOB — Ha3BaHUs COCIUHEHUSAM TAJIOT€HOB | 3KOJOTMYECKOE CO3HAHHE
MPOCTHIX BEILECTB. Tonyuam eosmodicHocme
Bsaumopeiicteue HAy4umucs: OCO3HABATh
raJlor€HOB C HATPUEM, HE0OX0MMOCTb COOIIIOICHHS
aIIOMUHUEM. BeITeCHEHHE | MpPaBUI HKOJIOTUYECKOH
XJIOpoM Opoma mii Hoxa 6e30macHOCTH IIpH OOpaIIeHUH ¢
W3 pacTBOPOB UX COJIEH rajoreHaMu

34. CoennHenus 16.01 OCHOBHBIE COCTUHCHUS Hayuamcs: ycranaBiamBath CBs3b PeryasituBHble:

TaJOreHORB TaJIOr€HOB: MEX/y CBOMCTBAMHU COCIMHEHUN U | YUUTBIBAIOT IPABUWJIO B IUNIAHUPOBAHUU

raJJOr€HOBOAOPOJbI, COJIN
TaJIOr€HOBOJAOPOIHBIX
KHUCJIOT.

nx HpI/IMeHeHI/IeM, I/I3y‘IaTB
CBOMCTBA COEIUHEHUM TaJIOTEHOB B
XOJI€ BBITIOJTHEHUS Ta00PaTOPHBIX

1 KOHTPOJIE CrIoco0a pereHus
Ilo3naBartenbHbIC:
Hcronb3yIoT OUCK He0OX0IMMOM




JdemoncTpanum:
OO6pa31bl NPUPOIHBIX
COCIMHEHUN XJ10pa.
Jlab. onmbITHI:

27. KauecTBeHHasA
peaKIys Ha TaJIOTeHHI-
HOHBI

OTIBITOB ,
Tonyuam eo3modrcnocme
HAy4umucs: UCIOIb30BaTh
MpHOOPETEHHBIE KOMIIETEHINH IIPU
BBITIOJTHEHUH TIPOEKTHBIX PaboT Mo
M3yUEHHIO CBOICTB U CIIOCOO0B
MOTYYCHHS ¥ PACTIO3HABAHUS
COEIMHEHUI raJIOreHOB

nH(opManuK A1 BEIOTHEHUS
y4eOHBIX 33JaHUH ¢ UCTI0JIB30BaHHEM
y4eOHO TUTpaTypsl
KommykatuBHbIe:

Y4YuTHIBAaIOT pa3Hble MHEHUS U
CTPEMATCS K KOOPAMHAINH PA3ITHMIHBIX
MO3UINH B COTPYIHMUIECTBE
JInunocrHele: Bocrintanne
OTBETCTBCHHOT'O OTHOIIECHUS K

MIPUPOJIE
35. IIpakTHyeckas 21.01 Pemenue Hayuamcs: obpamartbcs ¢ PeryasituBHbIC:
paGora Ned IKCIIEPUMEHTAIBLHBIX 71a00paTOPHBIM 000PYIOBAHUEM H OcCyIecTBISIOT MOUIAroBbIii KOHTPOJIh
P 3a/1a4 10 TeEME HarpeBaTeIbHBIMU TPUOOPaMU B 0 pe3ynbTaTy
CIICHHC «[Toarpymma rajioreHoB» COOTBETCTBUU C MPaBUIAMH
SKCIICPUMCHTAJIbHbIX TeXHUKH 0e30MacHOCTH, ONUCHBaTh | [lo3HABaTebHBIE:
3a7a4 1o TemMe XUMHYECKUH IKCIICPUMEHT C [IpoBoasT cpaBHEHUE U
«[Toarpymma MIOMOLIBIO SI3bIKa XUMHHU, JENIATh KJ1accH(UKAIUIO 110 3aJaHHBIM
FAJIOCEHOB BBIBOJIBI 110 pe3yJIbTaTaM KpUTEPUAM
9KCIIEPUMEHTA. KommykaTuBHbIE:
Honyuam eo3moorcnocmeo Haxonsar obmee pemenne yaeOHON
HAay4umucs: 0CO3HABATH 3a/1a4uu
HE0OX0IUMOCTb COOITIOICHHS JlnunocTHbIe: OBlasicHHE HABBIKAMU
npaBui b u OT gns coxpaneHus JUISL IPAKTUYECKOU JESTEIbHOCTH
CBOETO 37I0POBBSI U OKPYKAIOIINX
36. KI/ICJIOpO,Z[ 23.01 Crtpoenune aToma u Hayuamcs:, PeryasituBHbI€:
aJUTOTPOTIHSI KUCIIOPO/A; XapaKTepu30BaTh CTPOCHHE PaznmnyaroT cioco6 u pe3ynbrar
CBOICTBa M MPUMEHEHNE MOJIEKYJIBl KHCJIOPOJa, COCTABIISATh | NEHCTBUS
€r0 aJUTOTPOITHBIX XUMHUYECKHUE YPaBHEHUS, Ilo3HaBaTeabHbIE:
Moudukarnmii. JIad. XapaKTepU3YIOLUE XUMUUECKUE Brnanerot o0 mpueMoM penieHus
ONBITHI: CBOWCTBA KHCIIOPOa, OOBSICHATH 3agad
28. [lomyuenue IIPUMEHEHUE aJIOTPOIIHBIX KommykatuBHbIe:
Y pacro3HaBaHue MOIU(pHUKAIMNA KACIOPOJIa, JloroBapuBaroTCsi 0 COBMECTHOM
KHCII0poia OIIHCHIBATH JIAOOPATOPHEIC H JIeSITEIbHOCTH 110, PYKOBOJCTBOM
MIPOMBIIIJIEHHBIE CIIOCOOBI YUHTETS
MOJTy4EeHUsI KUCIIOPO/ia . JIluunoctHbie: CTpeMIICHHE K
Tlonyuam o3modscnocms 37I0pOBOMY 00pa3y KU3HH
Hay4umuvcs: TPAMOTHO 00pammaTbes
C BEILECTBAMH B NTOBCEHEBHOU
KU3HU
37. Cepa, ee (bﬂgﬂquHe 28.01 Crpoenne aTomMa u Hayuamcs:, PeryasituBHble:




U XUMHUYECKUE
CBOMCTBA

AIJIOTPOTHS CEepHI;
CBOMCTBA U NPUMEHEHUE
POMOUYECKOH CepBl.
JdeMoHcTpanum:
BzanmonelicTBue cepbl

C METaJIaMH, BOJIOPOAOM
¥ KHCJIOPOJIOM.

Jlal. onbIThI:

29. I'openue cepbl Ha
BO3/yX€ U B KHCIIOPOJE

XapaKTepH30BaTh CTPOCHHE
MOJICKYJIBI CEPBI OOBSICHITH
3aBHCUMOCTH CBOICTB CEpBI OT €€
nonoxkenus B [ICXD J1.1.
MeHnneneeBa, COCTaBIATh
XUMHWYECKIE yPaBHEHUS,
XapaKTepU3YIOINEe XUMITICCKUE
CBOWCTBA cepbl, O0BACHATH
TIPUMEHECHHE aJUIOTPOITHBIX

Mo u(DUKAIMT Cephl

THonyuam eo3moocnocmo
Hayuumucsi: TPAMOTHO 00paIaThes
C BEIIECTBaMU B TOBCEIHEBHOM
JKU3HU

PaznnyaroT crioco6 u pe3ynbrar
JIEUCTBUSA

Ilo3naBaTenbHbIC:

Brnaneror o0mmum npreMoM penieHust
3aj1a4

KommykatuBHbIe:
JloroBapuBaroTCsi 0 COBMECTHOM
JIESITEILHOCTH, MIPUXO.S K 00IIeMy
pEIEHNIO

JInunocTHble: DOPMUPYIOT OCHOBBI
9KOJIOTHYECKOT'O MBIIIICHUS

38. CoelMHEHHUs Cephbl 30.01 Oxkcunst cepsl (IV) u (VI); | Hayyamces:, PerynsiTuBHbIE:
UX MOJIy4YEeHHUE, ONMCHIBATh CBOMCTBA COEIMHEHUI Y4uTHIBaIOT MPaBUIIO B INIAHUPOBAHUU
CBOICTBa U IPUMEHEHUE cepbl, COCTaBJISITh YpaBHEHUS 1 KOHTPOJIE CTI0C00a PEIICHHUS
peakuui, COOTBETCTBYIOLIUX Ilo3naBartenbHbIe:
«ILETOYKE» MPEBPALECHUIT Hcnonp3yroT TOUCK HeOOX0IMMOit
Honyuam eo3moorcnocmeo HHPOPMALNH [T BHITIOTHEHHS
HAay4umucs: TPOrHO3UPOBATh Y4eOHBIX 33JaHUH C UCTIOE30BAaHIEM
XMMHYECKHEe CBOMCTBA BEIIECTB HA | Y4eOHOMH ITUTpaTyphl
OCHOBE UX CBOMCTB U CTPOCHHUS KommykaTuBHbIE:
KonTtponmpyrot aeiicTBie nmaptTHepa
30. Cepnast KuCIIOTa 04.02 CepHas KHCJIO0Ta KaKk Hayuamcs:, PerynsituBHble:
KaK 9JIEKTPOIIHUT 1 e 3JIEKTPOJIUT U €€ ONMCHIBATh CBOMCTBA CEPHOM Pagmxma}oT cnoco0 ¥ pe3yabTar
COJIM, UX IPUMEHEHUE B KHCJIOTBI, B X0J1€ IPOBEJACHUS JIeHCTBUS
conn HapOJIHOM XO3SHCTBE. 71a00PaTOPHBIX OIBITOB , Ilo3naBaTenbHbIE:
JdemoncTpanuu: MPOBOJUTH KAYECTBEHHYIO Brnanerot o0 mpueMoM penieHus
OO6pas1bpl IPUPOTHBIX peakIuio Ha cyib(haT - HOH 3aaa4
COEIMHEHUI! Cephl. Lonyuyam 603moorcHocms KommykaTuBHbI€:
OO0pa3isl BOKHEHIIUX A | HAYyumuvca: XapakTepru30BaTh JloroBapuBaoTCsi O COBMECTHOM
HapOJHOI0 X03siicTBa oco0bIe CBOMCTBA JIESITETTFHOCTM, TIPUXOIAT K 001emMy
Cynb(aToB. KOHLEHTPUPOBAHHOMN CEpHOU pELIEHnI0
Jlab. onbITHI: KHUCJIOTBI
30. CpoiicTBa
pa30aBiIeHHOW CepHOM
KHCIIOTBI
40, CepHas KucjioTa 06.02 CepHast KHUCJIOTa Kak Hayuamcs :coctaBisTh ypaBHeHus: | PeryasTuBHbIE:




KaK OKHCIUTEIb.
[Tonyuenue u
MPUMEHEHUE CEPHOM
KHUCJIOTBI

OKHCITUTEIIb.
ITpou3BOACTBO CepHOI
KHCJIOTHI ¥ €€ TIPHMCHEHHUE

OBP ¢ yuacTreM cepHOIt KUCIIOTEI,
OIUCHIBATH 00JaCTH NPUMEHEHHS
CEpHOI KUCIIOTHI

Ionyuam eo3moorcnocmeo
HAy4umucs: TPUBOAUTH IPUMEPHI
YpaBHEHHUH peakLuil, JeXKalux B

[InanupyoT cBOU ACUCTBUS B
COOTBETCTBUU C IIOCTABJICHHON
3a/a4eil U yCIOBUSIMU €€ peallu3aluy
Ilo3naBarenbHbIe:

Brnaneror o0mmM npreMoM penieHust
3aj1a4

OCHOBE ITPOU3BOJICTBA CEPHOU KommykatuBHbIe:
KHCJIOTBI KoHTomupytot aeiicTBusl mapTHepa
41. IpakTHyeckas 11.02 Pemenne PeryisituBnbie:
padora Ne5 9KCIIEPUMEHTAIBHBIX Hayuamcsa: obpamatbcs ¢ OcCyILEeCTBISIOT NOLIAroBblii KOHTPOJIb
P 3a/1a4 110 TeEME 71ab0paTOpPHBIM 000PYJOBAaHHUEM U 10 pe3yNbTaTy
CIICHHC «IToarpymnmna xucmopoga» HarpeBarelbHBIMU IPUOOpaMU B
SKCIIEPUMEHTAIBHBIX COOTBETCTBHH C ITPABUIIAMH Io3HaBaTe/lbHbIE:
3a1a4 110 TEMeE TEXHUKH 0€30IMaCHOCTH, OIIHUCHIBATh CTpOHT peueBo€e BbICKAa3bIBaHHUE B
«Hoz[rpynna XUMUYECKHUM 3KCIIEPUMEHT C YCTHO¥ U MHChMEHHOH (popme
KHCIOPOIa» MIOMOLIBIO S3bIKA XUMHH, JAETATh
BBIBOJIBI 110 pe3yJIbTaTaM KommykatuBHbIe:
9KCIIEPUMEHTA. YUuThIBalOT pa3Hble MHEHUS U
Honyuam eo3moorcnocmeo CTpEeMSTCSA K KOOPAMHALMY Pa3INuHbIX
Hay4umucs: 0CO3HABATh MO3ULUHI B COTPYAHUUYECTBE
HEOOXOIUMOCTH COOIOICHUS JInyHoCTHBIE: YMEIOT YIPaBIsATh
npaBui b u OT ans coxpaneHus CBOEH N103HABATEIbHOU
CBOETO 37I0POBbSl U OKPYKAOIIUX JIESATENBHOCTBIO
42. Asor u ero coiicta | 13.02 Crpoenne atoma n Peryasituenbie:

MOJICKYJIbI a30Ta,
CBOIICTBA a30Ta Kak
IIPOCTOT0 BEIIECTBA

Hayuamcs:,

XapaKTepru30BaTh CTPOCHUE aTOMa
1 MOJIEKYIIBI a30Ta, OOBACHSTH
3aBUCUMOCTb CBOIICTB a30Ta OT €ro
nonioxkenus B [ICXD JI.H.
Memnneneesa, COCTaBIATh
XUMHYECKHE YPaBHECHUS,
XapaKTepU3YIOLIUE XUMUUECKUE
cBoiicTBa a3ota [lonyuam

[TnaHupyIOT CBOM IEHCTBHS B CBS3H C
MIOCTABJICHHOH 3a7ja4ell ¥ yCIOBUSIMHU
ee peIeHus

Ilo3naBartenbHbIC:

CraBat u GOpMyIHPYIOT IETH U
poOJIeMBI ypoKa

KommykaTuBHbI€:

AJIEKBaTHO HCIOJB3YIOT PEUECBBIE
cpeacTBa At 3QPEKTUBHOTO PELICHHS
KOMMYHUKaTHBHBIX 3a/1a4
JInmunoctHbIe: DOPMUPYIOT HHTEPEC K
KOHKPETHOMY XMMHUYECKOMY JIEMEHTY




BO3MOICHOCMb HAYYUMbCSL.
T'paMOTHO o6pan1aTLc51 C
BEILECTBAMH B OBCEIIOBCEIHEBHOM
KNU3HU

43. AMMMAK 1 ero 18.02 AMMHaK, CTpoeHHe, Hayuamcs: onuceiBaTh CBOMCTBA PeryasituBHbIC:
coenunenus. Conu CBOMCTBA, OTyYCHHUE U aMMHaKa B X0/1€ IPOBEICHHS ITmaHupyIOT CBOM JEMCTBUSA B CBSI3H C
npumenenue. Conu 71a00paTOPHBIX OMBITOB, IPOBOIUTH | MOCTABJICHHOH 3a/1a4ell U yCIOBHSIMHU
aMMOHHA aMMOHUS, UX CBOWCTBA U Ka4eCTBEHHYIO PEAaKIUIO Ha HOH - €€ pelleHHs
MPUMEHEHHE. aMMOHUSA Ilo3naBartenbHbIe:
Jla0. onbITHI: THonyuam eosmodicnocme CraBat u GOpMYyIHPYIOT HETH U
31. N3y4eHue cBONCTB HAy4umucsi: IPUBOIUTH IPUMEPHI poOJIeMBbI ypoKa
aMMUaKa. YPaBHEHHH peakluil, JeKalluX B KommykatuBHbIe:
32. Pacrio3HaBaHue colieil | OCHOBE MPOMBIIUICHHBIX CIIOCOO0B KonTponupyroT neiicTBust napTaepa
aMMOHUS MOJIy4EeHUS aMMHaKa
44, Oxcunael a3zora 20.02 Oxcuet azota(ll) u (1V) PeryasituBHbI€:

Hayuamcs:,

ONMCBHIBATh CBOMCTBA COEUHEHUN
a30Ta, COCTABJIATh ypaBHEHUS
peakuui, COOTBETCTBYIOLIUX
«ILETOYKE» MPeBPALECHUI
Honyuam eo3moorcnocmeo
Hay4umucs: NPOrHO3UPOBATh
XHUMHYECKHE CBOMCTBA BEIIECTB HA
OCHOBE UX CBOMCTB U CTPOCHHUS

YYUTHIBAIOT PABUIIO B MJIAHUPOBAHUHU
Y KOHTPOJIE C1I0c0o0a perieHus
Ilo3naBaTenbHbIE:
Hcnonp3yroT TOUCK HeOOX0IMMOi
HHPOPMALNH [T BHITIOTHEHHS
Y4eOHBIX 33JaHUH C UCTIOIHE30BAaHIEM
yueOHOH TUTPaTyphl
KommykaTuBHbIE:

KouTpoaupytoT nelictBue naptHepa




A30oTHAas KUCJIOTA. 25.02 A30THas KHCIIOTa KaK Hayuamcs:, PeryasituBHbIC:
IEKTPOJIUT, €€ OIKCBIBATh CBOMCTBA a30THOM PaznnyaroT crioco6 u pe3ynbrar
CBOMCTBA U IPUMEHEHUE. KHCJIOTBI, B XOZI€ TPOBEACHUS JeiicTBus
JdemoHcTpanuu: 71a00PaTOPHBIX OIBITOB Ilo3naBaTenbHbIE:
O0pa3ubl BaXKHEHIINX THonyuam eosmodicnocms Brnaneror o0mmM npreMoM penieHust
JUI HAPOJHOTO XO3SMCTBA | HAYYUMbCA: COCTABIATH 3aj1a4
HUTPATOB. «UEMOYKM» MPEeBpaleHuii o a3oTy | KommykaTuBHBIE:
JIa0. onbITHI: Hayuamcs :cocTaBiaTh ypaBHeHHs1 | JIOrOBapHBalOTCS O COBMECTHOM
33. CgoticTBa OBP ¢ ygacTreM a30THOW KHCIIOTHI, | AEATEIFHOCTM, MPUXOISIT K 00IIeMy
pasz0aBieHHON a30THOI MIPUMEHATH COJIM @30THOM KUCJIOTHl | PELIEHUI0
KHCJIOTHI B IIPAaKTHYECKOH JeATeNbHOCTH, PeryasTuBHbIC:
A30THas KHUCIOTa KaKk MPOBOJUTH KAYE€CTBEHHYIO [InanupyroT cBOU NEHCTBUS B
OKHCJIUTCIIb. HI/ITpaTI:I u PpCaKuio Ha HUTPAT - UOH COOTBETCTBHU C ITOCTABICHHOM
HUTPUTBI, IpobdiIemMa ux Tonyuam eo3modcnocme 3aaueil ¥ yCIOBUSAMH €€ peannu3alun
COJIIEpKAaHUA B C/X HAY4umuvcs: XapaKTepU30BaTh Ilo3naBaTenbHbIE:
OPOAYKIUH. A30THBIE 0co0bIe CBOWCTBA Brnaneror o0muM npremMoM penieHust
ynoOpeHus KOHLIEHTPUPOBAaHHOH a30THOMN 3ajga4
JdeMoHcTpanum: KHCJIOTBI KommykatuBHble:
BzaumoneiictBue KonTonupyrot neiictBus mapTHepa
KOHLIEHTPHPOBAaHHON
a30THOM KHCIIOTHI C
MeZbIo.
JIa6. onbITHI:
34. BzaumozencTaue
KOHLEHTPUPOBAHHOMN
A30THOH KHUCJIOThI C MEJbIO

46. (DOC(l)Op. 27.02 Crpoenue aToma u Hayuamca: PerynsituBHble:
CoeuHeHUs ajtorponust docdopa, XapaKTepU30BaTh CTPOCHUE aTOMa [TnanupyroT cBOM JEMCTBUS B CBSI3H C

tdocdopa. [Tousarue
0 (ochopHbIX
yI00OpEeHusIx

cBoOlicTBa Oenoro u
KpacHoro (ocdopa, ux
npumeHeHne. OCHOBHBIE
COE/IMHEHUSI: OKCU]L
dhocdopa (V) u
optodocdopHast Kuc-
nota, hocdaTsl.
DochopHbIe yroOpeHus.
JdemoncTpanum:
O0pa31bl TPUPOIHBIX
coeanHenui pocdopa.

hocdopa, OOBACHATH 3aBHCUMOCTH
CBOWCTB (pocdopa oT ero
nonoxkenus B [ICXD JI.H.
MeHnneneeBa, COCTaBIsATh
XMUMHUYECKHE YPaBHEHUS,
XapaKkTepu3yolue XUMUIECKUe
CBOWCTBA a30Ta

B pe3yJibTaTe MPOBEACHHS
71a00PATOPHBIX OIBITOB, IIPOBOJIUTH
Ka4eCTBEHHYIO PEaKILHIO Ha
¢ocdar - non

MIOCTABJIEHHOH 3a7ja4ell ¥ yCIOBUSIMHU
ee penIeHus

Ilo3naBaTenbHbIe:

CraBat u GOpMyIHPYIOT HETH U
poOJIeMBI ypoKa

KommykaTuBHbI€:

AJEKBATHO HCIOJIB3YIOT PEUCBHIE
cpencta st 3 (HEKTUBHOTO PEIESHUS
KOMMYHUKATHBHBIX 3a/1a4
JInmunoctHbIe: DOPMUPYIOT HHTEPEC K
KOHKPETHOMY XUMHYECKOMY




O06pa3ipl BaXKHEHIIUX IS
HapOJHOI0 X0341iCTBa
dhocdaros.

JIab. onbIThI:

35. T'openne docdopa Ha
BO3AyXE U B KHCIOPOJE.
36. Pacnio3naBanue

THonyuam 803moarcHocmy
HAY4UmMbCsl: OTUCHIBATH
(bu3HUeCKHe U XUMHUUYCCKUE
IPOLIECCHI, SBISIOIINECS YaCThIO
KpYroBOpOTa BEIECTB B IPUPOC

9JIEMEHTY, MOUCK JJONOJIHUTEIBHON
nH(opManuy 0 HeM.

thocdaror
47. Yriepon 03.03 CrpoeHue aToma u Hayuamcs: xapakrepu3oBaTthb PerynstuBHbie:
OKCHIBI yI7Ieposa UIOTPOMNHA YIIIepoa, CTpOCHHE aTOMA yrIeposa, Pa%.HI/I‘IaIOT croco0 ¥ pe3ynbTaT

CBOMCTBA €ro OOBSICHATH 3aBUCUMOCTb CBOHCTB JeiicTBus

MouDUKALMT U UX YIJIEpOAa OT €TO0 MOJIOKEHUS B Ilo3naBartenbHbIC:

MpUMEHEHHE. [ICXD JI.1. Menneneesa, BrageroT o0muM nmprueMom perieHus

JemMoHcTpanuu: COCTaBJIATh XUMHUYCCKHUE 3a1a4

[Mormomenue yriem YPaBHEHHS, XapaKTEPHU3YIOLIHE KommykaTuBHbIE:

PacTBOPEHHBIX BEIIECTB XUMHUYECKHE CBOMCTBA YIiiepoJa JloroBapuBaroTCsi 0 COBMECTHOM

WJIM Ta30B. Honyuam eo3moorcnocmeo JIEATENBHOCTH 10J] PYKOBOJICTBOM

BoccranoBneHue Mmeau U3 | Hayuumuvcs: ONUCHIBATDH YUHUTENSA

€€ OKCHJIa YTJIEM. (hmznvecKue U XUMHICCKIe JInuHocTHbIe: DOPMUPYIOT HHTEPECC

JIa6. onbITHI: MPOLECCHI, SBIAIONINECS YaCThIO K KOHKPETHOMY XHMHYIECKOMY

37. 'openue yris B KpPYroBOpPOTa BEIECTB B IIPUPOJE 3JIEMEHTY, TOUCK AOTIOJHUTEIEHON

KHCJIOpOJe Hayyamcs:, nHGOPMALIUHU O HEM.

Oxcuas! yraepona (I1) u OIMCHIBATh CBOMCTBA OKCUJOB PerynsatuBHbie:

(IV), ux yriepoja, COCTaBIATh yPaBHEHUS VY4YUTHIBAIOT PaBWIIO B INTAHUPOBAHUU

CBOWCTBA U MPUMEHEHUE peaxIuii, COOTBETCTBYIOIINX 1 KOHTpOJIE CTIoco0a peneHus
«IIETIOYKe» MPEBPALICHUH . ITo3naBaTenbHbIE:
MIPOBOAUTH KAUECTBEHHYIO Hcnonp3yroT TOUCK HeOOX0IMMOi
PEaKLuIO M0 pacO3HABAHHUIO HHPOPMALNH [T BHITIOTHEHHS
YIJIEKHUCIIOTO ra3a Y4eOHBIX 33JaHUH C UCTIOIHE30BAaHIEM
Honyuam eo3moorcnocmeo Y4eOHOH TUTpaTypsI
HAy4umucs: IPOTHO3UPOBATh KommykaTtuBHbIe:
XHMHMYECKHE CBOMCTBA BellecTB HA | KoHTposupyroT AeiicTBUE mapTHEpa
OCHOBE UX CBOMCTB U CTPOCHHUS JInunocTHbIe: DOPMUPYIOT yMEHUE

HCTIONB30BaTh 3HAHUS B OBITY
48. Vronpuag xkuciorau | 05.03 VronbHas kuciiota. Conu Hayuamcs: PeryasituBHble:

€€ CoJIn.
JKecTkOoCTh BOIBI U
CIIOCOOEI €€

YIrOoJIbHOU

KHCJIOTBI: KaJIbLUT, COAA,
HOTall, UX

3HAYEHUE U IPUPOJE U

JIaBaTh OIIPEACTICHHS TIOHATUSIM
(OKECTKOCTh BOJIbI» ,0NHCHIBATH
CBOMWCTBA YrOJIbHOW KHUCJIOTHI,
COCTAaBJISITh YPABHEHUS PEAKIIHIA,

PazmigaroT crioco® u pe3ynbTar
IEUCTBHUS

Ilo3naBaTenbHbIE:

Brnazieror o01mmm mpueMoM penieHus




yCTpaHCHUS JKU3HH 4eJloBeKa. COOTBETCTBYIOLINX «IETIOYKE) 3a1au
XKecTtkocTh BOABI U IpeBpalleHU , COCTaBIATh KommykaTuBHbIE:
CIOCOOBI €€ YCTpaHEHHUSI. Ha3BaHUsA COJIEH YTroJIbHOU JloroBapuBaroTcs 0 COBMECTHOM
JdemoHcTpanuu: KHCJOTBI, NIESTETTFHOCTM, TIPUXOIAT K 00IeMy
O0pa31b! TPUPOTHBIX MPOBOJIUTH KA4ECTBEHHYIO pEIEHNIO
COEIMHEHUH YIIIepoJa. peaxmuo Ha KapOoHAT - HOH JInu"ocTHbIe: DOPMUPYIOT YMEHUS
O06pasus! BaxkHeHmx At | Tloayuam 603modicHochb UCTIONb30BaTh 3HAHUS B OBITY
HapOJIHOTO XO35IHCTBa Hay4umucsi: TPOTHO3UPOBATH
KapOOHATOB. XUMHYECKHE CBOMCTBA BELIECTB HA
JIa6. onbITHI: OCHOBE UX CBOMCTB U CTPOCHHUS
38. [ToyueHue yroiabHOI
KHCJIOTHI M U3yUEHHE ee
cBoicTB. 39. [lepexon
KapOOHATOB B
THIPOKapOOHATHI.
40. Paznoxxenue
rugpoxkapOOHaTa HaTpuUs
49, erMHI/II‘/'I 10.03 Crpoenue aToma KpeMHuust; | Hayuamcs:, PerynsituBHbie:
CoenuHeHus KPHUCTaITNYECKUI XapaKTepU30BaTh CTPOCHUE aTOMa AJIEKBaTHO BOCIPUHUMAIOT
KPEMHHUH, €ro CBOUCTBA U KPEMHHS, OOBSICHATH 3aBUCHMOCTD | MPEIOKEHHS M OLCHKY YUUTEIS U
KpeMHIA MPUMEHEHUE CBOWCTB KPEMHHUS OT €ro OJIHOKIJIAaCHUKOB
CunnkarHas Oxcuy kpemuus (IV), ero | monoxenns 8 [ICXD 1. IMo3naBaTebHbIE:
IPOMBIIIJICHHOCTD MIPUPOJIHEIE Memnyeneena, COCTaBISITh Bribupator Haubosee 3G PeKTUBHbIC
Pa3HOBHUIHOCTH. XMMHYECKHEe ypaBHEHUS, CrocoOBI pelIeHus 3a/1ad,
Cunukatel. 3HaUeHHE XapakTepH3yIONe XUMUIECKHE KOHTPOJIHMPYIOT M OIICHUBAIOT MPOLIECC
COEIMHEHUH KPEeMHHUS B CBOMCTBA KPEMHHUS U pe3ynbTaT ACSTEeIbHOCTU
KUBOU U HEXXUBOU OIMCHIBATh CBOMCTBA OKCUJA KommykaTuBHbI€:
HOPUPOIE. KPEMHUS, COCTAaBISITh YPAaBHEHHUS JloroBapuBaroTCs O pacnpeAeIeHUN
peakuui, COOTBETCTBYIOLIUX (GYHKIUH 1 posiell B COBMECTHOM
«UEMOYKe» NPEBPALIEHUH . JIeSITETbHOCTH
MPOBOJUTH KA4ECTBEHHYIO JImunocTHBIE: POPMUPYIOT HHTEPECA K
peaKIM0 Ha CHJIMKAT - HOH KOHKPETHOMY XHMMUYECKOMY
Tonyuam o3modxcnocms AIIEMEHTY, TOUCK JOTIOJTHUTEIEHON
Hay4umuvcs: TPAMOTHO oOpamaTees | HHOOPMAIMH O HEM.
C BEIIECTBAMH B ITOBCEIHEBHOM
KW3HH: IPOTHO3UPOBATH
XUMUYECKHE CBOMCTBA BEIIECTB HA
OCHOBE UX CBOMCTB U CTPOCHHUS
50 KoHnTposbHas 12.03 Kontpons npeametnslx u | Hayuamcs: IpUMEHSATb PeryasiTuBHBIC: OCYIIECTBIISIOT




padora Ne3 no reme

METAINpPECAMETHBIX

TMOJTYYCHHBIC 3HAHUS U

MOIIArOBBIM M UTOTOBBIM KOHTPOJIb 11O

«HeMeTamibiy y4eOHBIX AeHCTBUH IO c(OpMHUPOBAaHHBIC YMEHHUS JIJIS pe3ynbTaTy
Teme «Hemerab penieHus yueOHbIX 3a/1a4 Ilo3naBaTenbHbIC:
CTpOSIT peueBOe BHICKA3bIBAHNE B
YCTHOH M MHCEMEHHOI popme
KomMyKkaTuBHBIE: yIUTHIBAIOT
pa3HbIe MHEHUS U CTPEMSATHCS K
KOOPAWHAIINY Pa3IIMYHBIX TO3UIHN B
COTPKYJHHYECTBE
51. IpakTuyeckas 17.03 [onmydyenne, cobupanue u | Hayuamcs: odbpamaTbes ¢ PerynstuBHbie:
paGora Ne6 pacro3HaBaHue 71ab0paTOpPHBIM 000PYJOBAaHHUEM U OCyIIeCTBISIOT MOIIAroBIil KOHTPOJIb
I ra3os HarpeBarelbHBIMU IPUOOpaMU B IO pe3ynbTaTy
OlyucHue, COOTBETCTBUH C IIpaBUIAMU
cobupanue u TeXHUKH 0e30MacHOCTH, ONUCHIBaTh | [lo3HABaTe/bHBIE:
PpacCiio3HaBaHHEC XMMHUYECKUH IKCIIEPUMEHT C CtposT peueBoe BbICKa3bIBaHHUE B
ra3oB MTOMOIIIBIO SI3bIKA XAMUH, eNaTh YCTHOH U MHCEMEHHOH popme
BBIBOJIBI TI0 PE3YNIbTaTaM KommykaTuBHbIe:
JKCIICPUMEHTA. YYHUTHIBAIOT pa3HbIC MHEHHS U
Honyuam eo3mosicHocms CTpeMSATCA K KOOPAWHAIINA Pa3IIIHBIX
Hayuumucs: 0OCO3HABATh MO3HUIUH B COTPYTHIUYCCTBE
HEOOXOIUMOCTH COOIOICHUS JlmunoctHbIe: OBIIaZICHAC HABBIKAMH
npaBui b u OT ans coxpaneHus JUISL IPAKTUYECKOU JESTEIbHOCTH
CBOETO 3/I0OPOBbS M OKPYKAIOIMINX
52. O06o00marommii YpOK 19.03 Hayuamcsa: 0600math 3HaHUS U PerynsiTuBHbIE:

IO TeMe MPEJCTaBIATh UX CXeM, TaOJIHII, BHocsT He00X0AMMbIe KOPPEKTHBEI B
HeMeTammbs MIpe3eHTaIuH JIeficTBHE TIOCIIE €TO 3aBEePIICHHS Ha
« OCHOBE €r0 y4eTa CJIeTaHHbIX OINO0K

Ilo3naBartenbHbIC:
CtposT peueBoe BHICKAa3bIBaHIE B
YCTHOH W HCEMEHHOH popme
KommykatuBHbIe:
KoppexTtupyrot neiicTsus napTHepa
JlnunocTHbIE:
BripaxaroT afekBaTHOE TIOHIMaHHE
MIPUYHH yclieXxa 1 HeycIexa yuyeOHon
JIESITETIBHOCTH

Tema 4. O60011eHUEe 3HAHMIA 10 XUMMH 32 KYPC 0CHOBHOI mKoJbl. [lonroroska k uroropoii arrecrannu (F'MA) (114.)

53. HepHO TTMYECKUI 31.03 [epuomuyeckuii 3akoH U | Hayyamces: 0600marth PerynsituBHblie:
3aKOH U ITeproanueckast cucreMa | MHGOPMAIHIO IO TEME B BHJIE IInanupytoT cBOM AEeHCTBUS B

XUMHUYCCKUX DJICMCHTOB

CXEM, BBIIIOJHATH TCCTOBBIC

COOTBETCTBHH C IIOCTABJIICHHOM 3a,uaqel71 u




[Tepuonuueckas
cHcTeMa

. . Menneneena B
CBETE TEOpUHU
CTPOCHHUS aTroma

JI. 1. Menneneena.
DuznyecKkuil CMBICT
MOPSIAKOBOTO HOMEpPaA
3JIEMEHTa, HOMEPOB
nepuoa U rpymnisl.

3alaHuA

YCIIOBUSIMHU €€ peaTi3aium
IMo3naBartesbHBIE: CTABSIT

u GopMynupyIOT 1eTH U MpoOIeMBbl YpOKa;
OCO3HAHHO M TIPOU3BOIBHO CTPOSAT B
YCTHOH M MHCEMEHHOI popme
KoMmyHukaTuBHbIe:

Bnagenne MOHOJIOTHYECKOH U
JTUAIOTHYECKON (hopMaMH pedn

54. 3aKOHOMEPHOCTH 02.04 3aKOHOMEPHOCTH Hayuamca :00600mats PeryasTuBHbIE:
W3MEHEHHS. CBOMCTR W3MEHCHHUS CBOWCTB HHPOPMALIHIO TI0 TEME B BHIE PasmirgaroT crioco® U pe3ynbpTar AeHCTBHA
3JIEMEHTOB U UX CX€M, BBIIIOJHATH TECTOBYIO Ilo3naBaTenbHbIE:
3JIEMCHTOB U UX .
. COCIMHEHUI B mepuojax | padory, Brnanerot o061 mpueMoMm penieHus
COCIMHCHNH B ¥ TPYIINIax B CBETE 3a1a4
nepuoaax M rpymmiax NPEICTABIEHUH O KommykaTrusnbIe:
B CBeTe CTPOEHUU aTOMOB JloroBapuBaroTcsi 0 COBMECTHOMI
IIpEICTaBICHHIT O 3JIEMEHTOB. 3HaUCHHE JIESITETTHHOCTH TIOJ PYKOBOJICTBOM yYUUTEIIS
[Nepnomuaeckoro 3akoHa
CTPOCHUHU aTOMOB
3JIEMCHTOB.
3HaueHue
[Iepunonnueckoro
3aKOHa
55. Buasl xumMmuueckux 07.04 Busr xuMuueckux Hayuamcsa: 0606marp PerynsituBHble:
CBsI3eil M THIIBI CBsI3€H M TUIIBI HHPOPMALIKIO TI0 TEME B BHIE PasmigaroT crioco® U pe3ynbpTar AeHCTBHS
KPHUCTAUTNUECKUX TaOJIMIBI, BBIOJIHATH TECTOBYIO ITo3naBaTenbHbIE:
KpUCTATNIMICCKUX
peeTok. BzauMocss3b paboty BrageroT o0muM mprueMom penieHus
pELICTOK. CTPOEHHS U CBOMCTB 3a1a4
Bzaumocss3b BEIIIECTB KommykaTuBHbI€:
CTpOGHI/IH u KOHTpOJ‘II/IpyIOT ﬂeﬁCTBHH napHepa
CBOWCTB BEIIIECTB
56. Krnaccuduxanms 09.04 Knaccudukanus Hayuamcs: 0600marh PerynsiTuBHbIE:
XUMHIYECKHIX XUMHWYECKHX PEakuii Mo | HHGOPMAIHIO [0 TEME B BUIE PasmigaroT crioco® U pe3ynbpTar AeHCTBHA
CAKITHIT 1O Ppas3IMYHBIM NpU3HAKAM CX€M, BBIIIOTHATH TECTOBBIE ITo3naBarenbHbIe:
peaKil (amcno u cocra 3aJaHus Brnaneror o0muM npremMom penieHust
pasIN4HBIM pearupyroIuX 1 3amad
IIpHU3HaKaM. 00pa3yronmxcs BeIeCTB; KommykaTnBHbIe:

HaJMYUe TPAHHULBI
pasnena das;
Teru10BoH 3¢ dexr;

JloroBapuBaroTcsi 0 COBMECTHOM
JIeTEIbHOCTH 110, PyKOBOJCTBOM YUUTES




W3MEHEHHUE CTeTCHEeH
OKHCJICHHS aTOMOB,

UCTIONb30BaHUe
KaTaan3aTopa;
HaIpaBJcHUE
MIPOTEKAHNU).
57. CKOpOCTh 14.04 CKOPOCTh XUMHUYECKHUX Hayuamca: o6o6mars PeryasTuBHbIE:
XHMHUYECKIX peaxmuii 1 HaKTOpHI, HHPOPMALIHIO TI0 TEME B BHIE PasmirgaroT crioco® 1 pe3ynbpTar AeHCTBHA
N BIIMSIOIINE HA HEe CX€EM, BBIIIOTHATH TECTOBYIO Ilo3naBaTenbHbIE:
peaxtnn pabory Brnaneror o0mmM npreMoM penieHust
3a1a4
KommykaTuBHbI€:
KonTtpoaupyroT nelcTBus mapTHepa
JInunocTHble: MeEIOT 1ies10CTHOE
MHPOBO33PEHHUE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BHTHsI HAYKH
58. Knaccuduxanus 16.04 IIpocTeie u cioxHbIe Hayuamcs: 0600marsp JInyHOCTHBIE: [TposBasIOT
HEOPraHNIECKHX BemecTBa. Merauisl 1 nH(popManHIo 1Mo TeME B BUIIE J0OPOKENATETHHOCTh,0T3HIBUMBOCTD, KAK
BOILECTR HEMETaJIBI , COCTaB, CX€M, BBIMIOJIHATH TECTOBYIO MOHMMAHKE YyBCTB APYTHXIIIOAEH U
KIacCHpuKamus pabory COIEpEeXKUBAHUE UM
50. CBolicTBa 21.04 OO6mue XuMHIecKnue Hayuamcsa: o600marsb PeryasituBHbIe:
HEOPraHHYECKHX CBOHCTBA OKCHJIOB U nH(popManuio 1Mo TeMe B BUIIE PaznnyatoT crocod U pe3ynbTar 1eHCTBUS
THUIPOKCHIOB CX€M, BBIIIOTHATH TECTOBYIO Ilo3naBaTenbHbIE:
BCILCCTB (ocHOBaHM, KHCIIOT, pabory Brnaneror oOmmM nmpreMoM pereHus
amM(OTEpHBIX 3a1aq
THJPOKCHIOB), COJIU B KommykaTuBHbIe:
ceere TONL KouTpoaupytoT nerictBust napTaepa
60. TeHeTuueckue 23.04 I'eneTnueckue psbl Hayuamcsa: o600marsb PeryasituBHbIe:
DPSLIBI METaIlIa, MeTajula, HeMeTaula U nHpopManuio 1o TeMe B BUJIE PaznnyaroT crioco6 u pe3ynpTar 1eHcTBUS
HEePEeXOoAHOro MeTasuia CX€M, BBIIIOTHATH TECTOBYIO ITo3naBarenbHbIe:
HEMETAalJla U
pabory Brnaneror o0muM npremMom penieHust
NEepeXoaHOTO 3aj1au
MeTallia KommykaTuBHbIE:
KoHTponupyoT 1elcTBuUs napTHEPA
61. OCHOBEI 28.04 O6muiee nonsiTue 00 Hayudarcs: BEIIENSATh MPU3HAKH PerynsiTuBHbBIE:
OPraHUYECKO OpPTaHUYECKUX OpPTraHUYECKUX BEIIECTB. PazmigaroT crioco® U pe3ynbpTar AeHCTBHA
BEILECTBAX, UX Ilo3naBaTeabHbIE:
XUMHU.
KJIacCH(UKAIIH Brnazeror o6umm mpueMoM penieHus




3a1au
KommykaTuBHbIE:

Kontponupyrot nelicTBus napTHepa
JInuHocTHBIE: BripaxxaroT ageKkBaTHOE
MOHMMaHME TIPUYHH YCIeXa  HeycIexa
y9e0HOI eATeTbHOCTH

62.

[Ipenenvubie u
HeTIpeIeTbHbIC
YTJIEBOJIOPOJIBL.

30.04

Knaccngpukarms
YIJIEBOIOPO/IOB

Hayuarcs: Haszvigamo u
3anucwvléams HOPMYITbI
(MOJeKyIApHBIE M CTPYKTypHBIE)
BaKHEHIINX IIpeCTaBUTENEH
YTIEBOIOPOIOB.

Ilpeonazams ~ SKCIEPUMEHT IO
pacIO3HABAHUIO COEJMHEHUU
HETpeieIbHOTO CTPOCHHUS.

63

Couprsl.
Kap6oHoBsie
KHCJIOTBI.

07.05

duznueckre u
XUMHUYECKHE CBOMCTBA
CHHUPTOB U KapOOHOBBIX
KHCJIOT.

Hayuamca: Xapaxmepuzosamo
cnupmul Kax
KUciopoocooepaicawjue
opeanuyeckue coeOuHeHus.
Knaccugpuyuposamo cnupmut no
AMOMHOCIIU.

Haszvieamv npeocmasumeneti
OOHO- U

MpPexamoMHbIX CHUPMO8 U
3anucbl8amsy ux

dopmynol.

Xapaxmepuzosams Kuciomoi Kax
KUciopoocooepicawjue
opeanuyeckue

CcoeouHenus.

Has3zvieamv npedcmasumerneii
npeoenbHbIX

U HenpeoebHbIX KapOOHOBbIX
KUCiom u

3aNnUCbI8AmMd UX Popmybl.

64

Urorosas
KOHTpOJbHas paboTa

12.05

TectupoBaHue.

Hayuamca: npumeHsTs
MOJy4YEHHBIE 3HAHUA U
c(OpMHUPOBAHHBIE YMEHHUS /IS
penieHust yueOHbIX 3a/1a4




AHau3 UTOrOBOM 14.05
KOHTPOJIBHOU
paboTHI.

[ToaroroBka 19.05
MIPOCKTOB

3amura npoeKToB 21.05

[Tpumeuanus: 1.B cBsi3u ¢ coBMaeHHEM yPOKOB XUMHUHM B 9a u 90 Kilaccax 1o paclHuCaHUIo ¢ MPAa3IHUYHBIM JHEM (5 Masi, BTOPHUK — | 4ac),
CIUTAaHUPOBAHO BMECTO 68 - 67 4acoB;

COI''TACOBAHO COI'JTACOBAHO
[IpoTokon 3acenanus 3amMecTuTeNnb TUpEeKTopa
METOAUYECKOTO COBETa MBOY EnnzaseroBckoit COIL
or 19.08.2019 r . Nel / /
3aMECTHUTENIb PYKOBOJUTEIS

METOAUYECKOI0 COBETA nara

/ /




