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IlosicHuTeIbHASI 3aIIHCKA

PaGowas mnporpamMma Kypca XHMMHU Ui OCHOBHOM INKOJBI pa3paboTaHa B
COOTBETCTBUHU ¢ DenepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEeNbHBIM CTaHIAPTOM OOIIEro
oOpa3oBanus. B Hell Takke y4YUTHIBAIOTCS OCHOBHBIE HAEW U TOJOXeHus IIporpammer
pa3BuTHS U (OPMHUPOBAHUS YHUBEPCANBHBIX YYEOHBIX JEHCTBHH JUII OCHOBHOTO OOIIEro
oOpa3oBaHUsI.

[Ipu cocraBieHWMM JaHHOW pabodyeld TPOrpaMMBbl  Y4TEHBl  PEKOMEHJIAINH
MunuctepctBa  o0pa3oBaHuss 00  YCWIEHHHM  IPAKTHUYECKOH,  AKCIEPUMEHTaJIbHOU
HaIpPaBJICHHOCTH TMPENOJaBaHNsl XUMUHM U BKIIOYEHO HCIOJIb30BaHuEe oO0opynoBanus «Touka
pocTay C ILENbl0 pa3BUTUS y OOy4arolUXcs €CTECTBEHHOHAyYHOH, MaTeMaTHYeCKOM,
WH(POPMAIIMOHHON TPaMOTHOCTH, ()OPMHUPOBAHUS KPUTUIECKOTO M KPEATUBHOTO MBIIILICHHUS,
COBEPILICHCTBOBAHUS HAaBBIKOB €CTECTBEHHO-HAYYHOW W TEXHOJIOTUYECKON HAIpPaBICHHOCTH,
a TaKKe JUId MPaKTUYECKON OTpaboTKM yd4eOHOTO Marepuaja Mo yueOHOMY MpenMeTy

«XUMHUA.

Ha 6aze nentpa «Touka pocra» oOecneunmBaeTcs peanus3anusi 00pa30BaTEIbHBIX
MPOrpaMM €CTECTBEHHO-HAay4yHOU, TEXHOJIOTUYECKOW HampaBiIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBaHUSAMHM 3aKOHOJATENbCTBA B cepe oOpazoBaHud M € Y4ETOM
pexkomenmanuii depepanbHOTO omeparopa yueOHoro mpeamera «Xumus». OOpa3zoBarenbHas
MporpaMMa IO3BOJISIET MHTEIPUPOBATH pealn3yeMble 3/1eCh IMOAXOMbl, CTPYKTYpy U
coJlep’KaHue TpPU OpraHu3aluu oOyueHuss XuMuu B 8—9 Kiaccax, BBICTPOEHHOM Ha 0Oase
m000TO0 W3 JIOCTYMHBIX y4deOHO-MmeTomumdeckux komiuiekcoB (YMK). HcmonwszoBanme
obopynoBanus neHTpa «Touka pocTa» MO3BOJISET CO3/IaTh YCIOBHUS:

* 715 pacIIupeHus COACP KaHUS IIKOJILHOTO XUMUYECKOTO 00pa30BaHus;

* A MTOBBIIICHUS ITO3HABATEIBHOU AKTUBHOCTH oOyJaromuxcs B
€CTECTBEHHOHAYYHOU 00J1acTH;

* I pa3BUTHUS JIMYHOCTH peOCHKa B MpoIiecce 00yYeHHST XMMHUH, €r0 CIIOCOOHOCTEH,
(hopMHUpOBaHUS U YIOBIETBOPEHHS COLMAIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

17151 pabOThI C OJIAPEHHBIMU IIKOJIBHUKAMU, OPTaHU3AIMHN UX PA3BUTHUS B PA3IUYHBIX
obnactsx oOpa3oBaTeNbHOI, TBOPUYECKOH 1A TEIBHOCTH.

[Ipumenss uudpoBbie 1ab0paTOPUHN HA YPOKAX XHUMHH, YUaLTUECS CMOTYT BBIIIOJIHUTH
MHO>KECTBO JIa0OPAaTOPHBIX pabOT U KCIIEPUMEHTOB I10 MPOTrpaMMe OCHOBHOM IIKOJIBL.

PaGouas mporpamma peanusyercs Ha ocHoBe YMK, co3gaHHOro moja pykoBOJACTBOM
I'abpuensna O.C.

1. labpuensu O. C. Xumus. 8 kiacc: ydeOHHMK Ui 00IIe00pa3oBaTeIbHBIX
opraumzanmit / O. C. Tabpuensn, . I'. OcrpoymoB, C. A. CnamkoB. — M.:
[Ipoceemenue, 2021

2. labpuensu O. C. Xumusa. 9 knacc: yueOHUK [Isl 0011€00pa30BaTeIbHBIX
opranmzauuit / O. C. Tabpuensn, U. I'. Ocrpoymos, C. A. CmamkoB. — M.:
[Ipocsemenue, 2021

YueOHuku COOTBETCTBYIOT ®denepanbHOMY roCy/IapCTBEHHOMY

oOpa3oBaTeIbHOMY  CTaHIapTy. PexkoMeHmoBaHbl MUHHCTEPCTBOM  MPOCBELICHHS
Poccniickoit denepanuu.

2.061mas XapaKTepUCTHKA y4eOHOI 0 mpeMeTa

B cootBercTBUM ¢ (enepanibHBIM TOCYAapPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
OCHOBHOTO 00IIlero 00pa3oBaHMs ydyalllhecsl JOJDKHBI OBJAJETh TAKMMU MO3HABATEIbHBIMU
y4eOHBIMH JIEHCTBUAMHU, KaK yMeHHe (OpMYNIHUpOBaTh MpoOJIeMy M THIOTe3y, CTaBUTh LIETH U
3a/1auM, CTPOUTH IUIaHBl JOCTHXKEHUS LEJeH M pEelIeHMs] MOCTaBJIEHHBIX 3a/ad, IPOBOIWTH
SKCHEPUMEHT U Ha €r0 OCHOBE JIelaTh BBIBOJBI U YMO3AKIIOUEHUS, MPEACTABIATh UX U



OTCTamBaTh CBOIO TOYKY 3peHus. Kpome 3Toro, ywammecss JOJDKHBI OBJIAAETh IHpPHUEMaMH,
CBSI3aHHBIMU C OIIPEICIICHUEM IOHATHI: OTPaHMYMBATH MX, OIMCHIBATh, XapaKTCPH30BaTh H
cpaBHuBaTh. (Cle0BaTENbHO, MPU W3YYCHHH XUMHUH B OCHOBHOW IIKOJIE YyYallHecs JOJDKHBI
OBJIQJICTh YYECOHBIMU JICHCTBUSIMH, MO3BOJISIFOIIMMU MM JIOCTHYb JIMYHOCTHBIX, MPEIMETHBIX H
MeTarnpeIMETHBIX 00pa30BaTEIbHBIX PE3yAbTaTOB.

[Ipemyiaraemasi mporpaMma IO XHMHW PacKpbIBaeT BKJIAaA Y4eOHOro NpeaMeTra B
JIOCTIDKEHHE — IIefieli  OCHOBHOTO  oOmiero oOpa3oBaHUS ¥ ONpeneNsieT  BaKHEHIIne
coJiepKaTeIbHbIC TMHUN TIPeMeTa:

* «BEIIECTBO» — 3HAHHE O COCTaBEé M CTPOCHWU BEIIECTB, HX CBOWCTBAX U
OMOJIOTHYECKOM 3HAUCHHH;

* «XUMHYECKas pEaKUus» — 3HaHHE O IPEBPAICHUAX OJHUX BEIICCTB B JpYrHue,
YCIIOBUSIX TPOTEKAHHS TAKUX MPEBPAIICHUI U CIOCO0aX YIPaBICHHS PEAKIIUSIMHU;

* (IPUMEHEHHE BEIIECTB)» — 3HAHHE M ONBIT 0€30IMacHOTO OOpamIeHHs C BEIIECTBAMU,
MaTepHallaMH U TIPOoIleccaMy, HEOOXOIMMBIMHU B OBITY M Ha TPOU3BOJICTBE;

® (GI3BIK XMMHW» — OTICPUPOBAHME CHCTEMOW BaKHEHIITNX XUMHYCCKUX MTOHSATHIA, 3HAHUEC
XAMHUYECKOH HOMEHKJIATYPhI, a TaKXKe BIIAJCHHEC XUMHYECKON CHUMBOJIMKOW (XUMHYCCKUMH
(dbopMynaMu U ypaBHEHUSIMU).

3. MecTo yueGHOro nmpeaMeTa B y4eOHOM IUIaHe

XuMus B OCHOBHOM 1KoJie n3ydaercs 8 u 9 kiaccax. O61ee yncio yueOHbIX 4acoB 3a 2
roja ooyuenus cocrapister 138, u3 Hux 70 (2 u B Hemeno) B 8 kimacce, 684 (2 yaca B HeJEIN0) B
9 kmacce.

[Ipemmaraembrii Kypc XOTS W HOCUT OOIIEKYJIBTYPHBIM XapakTep W HE CTaBUT 3aJady
npodeccnoHalIbHOM MOATOTOBKM OOy4YaIOLIUXCs, TEM HE MEHEEe MO3BOJISIET UM OIMPENEIUTHCS C
BBIOOpOM TIpopriIst 00yUIEHUS B CTApIIIEH IIKOJIE.

3HAYUTEIILHOE MECTO B COJICPIKAHUU Kypca OTBOIUTCS XUMUICCKOMY dKCIepuMeHTy. OH
OTKPBIBAET BO3MOXKHOCTH (DOPMHPOBATh Y YUAIINUXCS CIICIIHATLHBIC IPSIMETHBIC YMEHUS:

— paboTaTh C BEIIECTBAMU;

— BBINIOJIHATB ITPOCTHIC XUMUYCCKUE OTIBITHI,

— Y4YUT IKOJIbHUKOB 6630HaCHOMy H DJOKOJIOTHUYECKH TI'paMOTHOMY O6paHICHI/II-O C
BCIICCTBAMHU B 6BITy H Ha IIPOU3BOACTBC.

[IporpamMmoii mpeycMOTPEHO IPOBEICHHE:
8 kmacc
® KOHTPOJILHBIX PaboT — 4 yaca,
® [IPAKTHYCCKUX pabOT — 7 4acoB.
9 knace
® KOHTPOJILHBIX PaboT — 4 yaca,
® [IPAKTHYECKUX pabOT — 7 4acoB.
Cpoxk peanuzanuu y4eOHON MporpamMMBbl - IBa y4eOHBIX Toj1a

4. 1leHHOCTHBIE OPHEHTHUPHI COIEPKAHNS YIeOHOTO MpeaMeTa « XuMHUsD

VYuebHblil mpeamer «XuMHs», B COJEPKAHUM KOTOPOIO TJIaBHBIMH KOMIIOHEHTaMH
SIBJIIFOTCS] HAYy4YHbIE 3HAHUS U HAy4YHbIE METOJbI O3HAHUS, O3BOJISET MPOOYKIaTh y yJalTUXCs
HMOLIMOHAIBHO-IIEHHOCTHOE OTHOILIEHHE K H3ydyaeMoMy Marepuainy. B pesynbrate y4deOHOM
JEeATeIbHOCTH CO3JIAI0TCS YCIOBUS U ()OPMHUPOBAHUS CUCTEMBbI IeHHOCTe!. [lo3HaBarenbHas
¢byHkuus ydeOHOro mnpenmera «XHUMHsS» 3aKIIOYaeTCs B CIIOCOOHOCTH €ro CoJepKaHus
pa3BUBATh LICHHOCTHBIE KAYECTBA Y YUallUXCH.

Ilo3naéamenvuvle yennocmu: omuouleHue K XUMUYECKUM 3HAHUSAM KakK OJHOMY U3
KOMITOHCHTOB KYJbTYphl 4YCJIOBEKA Hapsily € JAPYTUMH CCTCCTBCHHOHAYYHBIMU 3HAHUSMU,
OKpYXKaIOLEMY MHUPY KaK MHUpPY BEIIECTB U NPOUCXOASIINX C HUMH SIBJICHUM; I03HABATEIbHOMN
NESTENbHOCTH (KaK TEOPETUYECKOW, TaK U 3KCIEPUMEHTAIIbHOM) KaK MCTOYHUKY 3HAHUN;



noHumanue: 0OObEKTUBHOCTU U JOCTOBEPHOCTH 3HAHWN O BEIIECTBAX M MPOUCXOAAIINX C HUMHU
SBJICHUSIX; CJI0KHOCTH U OECKOHEYHOCTH Ipoliecca Mo3HaHus (Ha IpUMepe HCTOPUU XUMUYECKUX
OTKpBITUI); NEMCTBUS 3aKOHOB MPHUPOJBI M HEOOXOAMMOCTH HX Yy4eTa BO BceX cdepax
JEATEIbHOCTH YeNIOBEeKa; 3HAUCHHMSI XMMHUYECKMX 3HAHWW Ul PEUIeHHs TT00albHBIX MpolieM
YeJI0BEUeCTBa (PHEPreTUUYECKOM, CBHIPhEBOM, MPOJIOBOJILCTBEHHOM, 3J0pOBbS M JIOJTOJETHS
YEJIOBEKA, TEXHOJIOTMUYECKUX aBapHil, rI100abHOM SKOJIOTUH U Jp.).

Ilennocmu mpyoa u 6vima: OTHOLIEHUE K TPYAOBOM JEATENIbHOCTU KAaK €CTECTBEHHOMU
(GU3NYeCKON M MHTEUIEKTYaJIbHOM MOTPeOHOCTH, TPYLy KaK TBOPYECKOH JIESTEIBHOCTH,
MIO3BOJISIIOIIEH NPUMEHATh 3HAHMSI HA IMPaKTHKE; COXpAaHEHHE U MOJJIEp)KaHue COOCTBEHHOI'O
310pOBbsI M 3/I0POBbSI OKPY)KAIOIIUX, B TOM YHUCJIE OpraHu3alus MUTAHUS C YYETOM COCTaBa U
SHEPTreTUYECKOH IIEHHOCTH MUILHU; COONIOICHHE MPaBMJI 0E30MacHOTO HCIOJIb30BAHUS BEIIECTB
(JlekapCTBEHHBIX MpENaparoB, CPEACTB OBITOBOM XUMHH, MECTUIUAOB, TOpPIHOYE-CMa30YHBIX
MaTepuaJoB MU Jp.) B TOBCEAHEBHOM >KM3HHM; OCO3HAHHE JOCTIKEHHSUIMYHOIO Yyclexa B
TPYIOBOM JEATENBHOCTH 3a CYET COOCTBEHHOM KOMIIETEHTHOCTH B COOTBETCTBUU C
COLIMANIBHBIMU CTaHJAPTaMU U TMOCJIETYIOUUM COLMAIBHBIM OJOOpPEHHEM JIOCTHKEHUN HayKH
XUMHH U XUMHUYECKOTO MPOU3BOICTBA JUIsl pa3BUTUSI COBPEMEHHOTO 00IIECTBA.

Hpaecmeennvie uyennocmu: omuowenue K cede (0CO3HAHUE  COOCTBEHHOIO
JOCTOMHCTBA, YYBCTBO OOLIECTBEHHOIO JI0JIra, JAUCHUIIMHUPOBAHHOCTh, YECTHOCTh W
MPaBAMBOCTh, MPOCTOTA M CKPOMHOCTb, HETEPNHUMOCTh K HECHPaBEAJIMBOCTH, NpPU3HAHUE
HEO0OXOIMMOCTH CaMOCOBEpPUICHCTBOBAHUS), JPYTUM JIIOJIAM (FYMaHU3M, B3aUMHOE YBa)K€HHE
MEXIy JIF0JbMHU, TOBAPHUILECKAs B3aUMOIIOMOIIb U TPeOOBATEIbHOCTh, KOJUIEKTUBHU3M, 3a00Ta O
JPYTUX JIIOASX), Mpupoje (0epexHoe OTHOLIEHUE K ee O0raTCTBY, HETEPHIUMOCTh K HAPYIICHUSIM
HKOJIOTHYECKUX HOPM U TpeOOBaHUM, 3KOJOTHYECKH TPAMOTHOE OTHOILIEHHE K COXPaHEHHUIO
ruapocdepsl, atMocdepbl, MOUBBI, OHOChEphl, YETOBEUSCKOTO OpraHM3Ma; OICHKA JCHCTBUS
BONPEKH 3aKOHAM TMPHUPOAbI, NPUBOMAAIIEIO K BO3HUKHOBEHHUIO TJOOANBHBIX MPOOIEM);
noHuUMaHue HEOOXOAMMOCTH YBA)XXKUTEIBHOTO OTHOLIEHUS K JIOCTHXKEHUSM OTEUeCTBEHHOU
HayKH, HCCIIENOBATEIbCKON JEATEIbHOCTH POCCUHCKUX YUEHBIX-XMMUKOB (NATPUOTHYECKUE
YyBCTBA).

Kommynuxamuensle wennocmu: omuouieHue K HOpPMaM S3blKa (€CTECTBEHHOTO H
XUMHUYECKOTO) B Pa3IMYHBIX UCTOYHMKaX MHpopmaruu (mureparypa, CMU, UnTepHeTr u ap.);
NOHUMAHUe HeoOX00uMOoCcmu.: TIPUHATUS PA3JIUYHBIX CPEACTB W NPUEMOB KOMMYHUKAIIUU;
noJiyueHus: MHGOpPMAlMKU U3 PA3JIUYHBIX HMCTOYHUKOB; apryMEHTHPOBAHHOM, KPUTHYECKOU
OLICHKH HH(POPMAIMK, [OJYYEHHOM W3 pa3IWYHBIX HCTOYHHUKOB; COOOIICHHS TOYHOU W
JNOCTOBEpHON WHGOpPMAIUK; SICHOCTH, JOCTYIHOCTH, JIOTMYHOCTH B 3aBHCHUMOCTH OT IIeJiH,
MOJIHOTHI WJIM KPATKOCTU U3JIOKEHUSI MHPOPMAIIMK; CTPEMJICHHUS! TIOHATH CMBICT OOpaIIeHHON K
Yell0oBEeKy peuyd (YCTHOW W NUCHbMEHHOM); BEACHUS [Uaiora JUisl BBIABICHUS Pa3HBIX TOYEK
3peHusi Ha paccMaTpuBaeMylo HH(OpPMAIMIO; BBIPAKEHUS JHUYHBIX OLIGHOK U CYXICHU;
MPUHSATHS BBIBOJA, KOTOPBIA (popMHUpyeTCs B MPOLiecCe KOMMYHHUKAIUH.

Icmemuueckue yYeHHOCMU: NO3UMUBHOE YYECMBEHHO-YEHHOCHOEe OmMHOWeHUue: K
OKpYKarolleMy MUpPY (KpacoTa, COBEPIICHCTBO M FapMOHUS OKPYKAIOLIEH MPUPOJIBI U KOCMOca
B II€JIOM); MPUPOJAHOMY MHPY BEIIECTB M HX NPEBpPAlICHUNA HE TOJBKO C TOUYKH 3PEHHUSA
MOTpeOuTeNs, a Kak K UCTOYHUKY MPEKPACHOTO, TAPMOHUYHOTO, KPACUBOTO, MOAYHHSIONIETOCS
3aKOHOMEPHOCTSIM, TMPOMOPLUHOHAIBHOTO (HAa NpUMEpEe B3aMMOCBSI3UM CTPOCHHS M CBOMCTB
aTOMOB U BEIECTB); BBIMOJHEHHIO Y4YEOHBIX 3a7ay Kak K TMPOLECCY, JOCTaBJSAIOIEMY
ACTETUYECKOE YIOBOJBCTBHE (KpacHBOE, M3SIIHOE PEIICHHE WM J0Ka3aTeNbCTBO, MIPOCTOTA, B
OCHOBE KOTOPOH JIGKHUT TapMOHHUS); HOHUMAHUE HeoOX00uUMocmu W300paKEeHUsI HCTHHBI,
Hay4YHbIX 3HAaHMM B YYBCTBEHHOH Qopme (Hampumep, B NPOMU3BEACHUSIX HCKYCCTBa,
MOCBSIIEHHBIX HAYYHBIM OTKPBITHSM, YUEHBIM, BEIIECTBAM U X IPEBPALLICHHSIM).



5. JIMYHOCTHBIE, METANIPEIMETHBIE U MPeIMEeTHBIE Pe3YJIbTATHI 0CBOEHHS
Kypca XuMHH

1o 3aBepiIeHUIO Kypca XMMHUU Ha 3Tare OCHOBHOT'O 0O0IIEro oOpa3oBaHUs BBITYCKHUKU
OCHOBHO IIKOJIBI IOJKHBI OBJIA/IETh CIEAYIOIUMU PE3YyIbTaTaMuU:

JIN4HOCTHBIE pe3yJIbTaThl:

OOyyaromuiics MOJYYUT BO3MOXKHOCTBH JUIsl (POPMUPOBAHHUS CIEAYIOUIUX JIMYHOCTHBIX
YV I:

-OIpeIeNIeHNe MOTUBALIMY U3yUEeHUsI y4eOHOTO MaTepHara;

-OLICHUBAHUE YCBAUBAEMOro y4yeOHOro Marepuaja, HCXOJAd M3 COLUMAIBHBIX MU
JIMYHOCTHBIX [IEHHOCTEH;

-TIOBBIIIEHHE CBOET0 00pa30BaTEIbHOTO YPOBHS U YPOBHS T'OTOBHOCTH K M3YUEHUIO
OCHOBHBIX UCTOPHUYECKUX COOBITUMN, CBI3aHHBIX C Pa3BUTHEM XMMHHU U OOIIECTBA;

-3HAHMUC IIPaBUJI IIOBCICHUA B LIp€!3BI)I‘IaI\/'IHI)IX CUTyalusXx;

-OLIEHUBaHKE COLMAIbHON 3HAUNMOCTH NPoeCcCHii, CBA3aHHBIX C XUMUEMH;
-BJIaJIEHUE TIpaBUJIaMu O€30MacHOTO OOpallleHusl ¢ XUMUYECKUMH BEIleCTBaMU U
00opynoBaHUEM, IPOSBICHUE IKOJIOTHUECKOH KYIbTYpHI.

MertanpeameTHble pe3yJibTaThl:

Pezynamuegnvie

OOyyaromuiics MOJy4UT BO3MOXKHOCTH Uil (POPMHUPOBAHUS CIEAYIOUINX PETYISITUBHBIX
YVI:

-1leJienojlaraHye, BKIJIIOYasi MOCTAaHOBKY HOBBIX IieJied, IMpeoOpa3oBaHue MpPaKTHUYECKOMN
3a/laud B MO3HABATEJIbHYIO, CAMOCTOSITENIbHBIM aHANINU3 YCIOBUN JAOCTH)KEHMS LIEJIM HAa OCHOBE
yuéTa BBIJICJICHHBIX YUYUTEJIEM OpPHEHTUPOB JACWCTBHS B HOBOM Yy4eOHOM MaTepuanie; -
IUTAHUPOBAHUE MYTU JOCTHKEHUS LIeTel;

-YCTaHOBJIGHWE IIEJIEBBIX IPUOPUTETOB, BBbIAEICHHE AaJbTEPHATUBHBIX CIOCOOOB
JOCTYOKCHHMS TIeJTH U BBIOOD HanboJiee 3(hPeKTHBHOTO criocooa;

-yMEHHUE CaMOCTOATEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIIATD UM;

-yMEHHE IPUHUMATh peLIeHHs B IPOOIEMHON CUTyaluy;

-[IOCTAaHOBKA Y4€OHBIX 3a/1a4, COCTABJICHHUE MIJIaHA U NIOCJIEI0BATEIbHOCTH AEHCTBUIH;

-OpraHusalys pabo4yero Mecra IpH BbIIOJIHEHUH XUMHUYECKOTO 3KCIIEPUMEHTA,

-IIPOTHO3UPOBAHUE PE3YJIbTATOB O0YUCHMs], OLIEHUBAHUE YCBOCHHOTO MaTepuala, OLleHKa
KayecTBa M YPOBHS IOJYYEHHBIX 3HAHWM, KOppeKLIMs IJaHa W crnocoba JeHCTBUs IpH
HE00XOINMOCTH.

IlosnasamenvHhole

OOyuaromuiicss MOIy4UT BO3MOXKHOCTB JUIsl ()OPMHUPOBAHUS CIIEAYIOLIUX
Mo3HaBaTenbHbIX Y Y /I:

-TIOMCK U BblJIeJIeHue HHPOPMALIUY;

-aHaIM3  ycloBMHM M TpeboBaHMIl  3agauu,  BBIOOp,  CONOCTaBIICHHE u
o0ocHOBaHME crioco0a peleHus 3a/1a4u;

-BbIOOD Hambosee 3(p(peKTUBHBIX CIIOCOOOB PElIeHNUs 3aa4H B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

-BBIJIBIJKEHUE 1 000CHOBAHHUE I'MIIOTE3BI, BEIOOP criocoba e€ MpoBepKH;

-CaMOCTOSITENIbHOE CO3JaHME  QITOpPUTMA  JIEATENbHOCTU P PELIECHUU
po6JieM TBOPYECKOTO U MOMCKOBOTO XapaKkTepa;

-YMEHUS XapaKTepU30BaTh BEIIECTBA [10 COCTABY, CTPOECHUIO U CBOMCTBAM,;

-ONUCBIBaHHE CBOMCTB: TBEP/IBIX, )KUIKHX, Ta3000pa3HbBIX BEIIECTB, BbIICICHUE UX
CYLIECTBEHHBIX IIPU3HAKOB;

-M300pakeHrne COCTaBa MPOCTEHUIINX BEIIECTB C MOMOLIbI0 XUMHUECKUX (HOpMYIN U
CYLIHOCTH XMMHMUYECKUX PEAKLUH C IOMOIIBIO XUMUYECKUX YPABHEHUI;

-poBeJIeHHE HAOMIOACHUH, ONUCAaHWE NPU3HAKOB U YCIOBUN TEYEHHMS XHUMHMUYECKHX
peakiuii, BBIMOJHEHHE XUMUYECKOTO 3KCIIEPUMEHTa, BBIBOJbI HA OCHOBE aHajIn3a HaOIr0eHUM
3a SKCIIEPUMEHTOM, peIlleHUe 3ajay, MOJyYeHNEe XUMUUECKON NHPOPMALIUU U3 PA3ITUUHBIX



HCTOYHHUKOB;
-yMEHUE OPraHU30BbIBATH UCCIIEIOBAHUE C LIEJIbIO IPOBEPKU THUIIOTES;

-yMEHHUE JIeN1aTh YMO3AKIIOUeHUs (MHIyKTUBHOE U 110 aHAJIOTHUH) U BBIBOJBL;
-yMeHHE 00bEKTUBHO OLIEHMBATh MH(OPMAIMIO O BEIIECTBAX U XUMHUYECKUX MPOLIECCaX,
KPUTHYECKH OTHOCUTHCA K TICEBIOHAYYHOU MH(POPMALIUH.

Kommynuxamusnule

OOyyaromuiics MOJyYUT BO3MOYKHOCTH JJIsi (POPMHUPOBAHUS CIIEAYIOLINX
KOMMYHUKaTUBHBIX Y'Y /I

-TI0JTHO€ ¥ TOYHOE BBIPAKEHHUE CBOMX MBICIIECH B COOTBETCTBHH C 3aJja4aMH U YCIOBUIMHU
KOMMYHHKAIIVH;

-aJICKBaTHOE HCIIOJIb30BAaHHE pPEUYEBBIX CPEIACTB Ui Yy4acTHS B JTUCKYCCHH U
apryMeHTalluu CBOEW MO3UILIUH, YMEHHE MPEJICTaBIsTh KOHKPETHOE COJiepKaHUe ¢ COOOIIEHUEM
€ro B MMCbMEHHOW U YCTHOU (hopme, ornpesiesieHne crocoO0B B3aUMOIEHCTBUSI, COTPYIHUYECTBO
B [TOMCKE U cOope nHPOpMaIuy;

-olpesielieHre CcrnocoOOB B3aUMOJICHCTBHS, COTPYAHMYECTBO B TIOMCKE U cOope
nH(popMallMY, ydyacTHEe B JUaJiore, IJIaHUPOBaHUE OOLIMX CIOCOOOB pPabOThHI, MIPOSBICHHUE
YBKUTEILHOTO OTHOIICHUS K IPYTUM yUaIuMCs;

-OMUCAaHNE COJICPIKAHUS BHITIOTHAEMBIX JIEHCTBHIA C T[ENTbI0 OPUEHTHPOBKH B TIPEIMETHO -
MPAKTUYECKON JCATEIBHOCTH;

-YMEHUS YUUTHIBATh Pa3HbIC MHEHUS U CTPEMHUTHCS K KOOPJAWHAIIUU PA3THYHBIX TIO3UIHIA
B COTPY/IHUYECTBE;

-bopMynMpoBaTh  COOCTBEHHOE MHEHHE U  TMO3WIMI0, AapryMEHTHPOBAaThb |
KOODAMHUPOBATh €€ C TO3HWIMSAMHU IMapTHEPOB B COTPYIHHYECTBE MpPHU BHIPAOOTKE 0OIIETOo
pElIeHNs B COBMECTHOM JAEATEIbHOCTH;

-OCYILLECTBJISATh B3aMMHBIA KOHTPOJIb U OKa3blBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

-TUTAaHUPOBATh OOIIHE CIIOCOOBI PadOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKITHIO, OLICHKY
NeHCTBUI mapTHEPA, YMETh YOCK1aTh;

-MCMOJIb30BaTh Aa/IeKBATHBIE S3BIKOBBIE CPEACTBA JUIsI OTOOpPaKEHHUS CBOMX YYBCTB,
MBICJICH, MOTHBOB M TIOTPEOHOCTEH; OTOOpaXKkaTh B peuu (ONMHUCaHKE, OOBSICHEHUE) COJIepKAaHUE
COBEpIIaeMbIX JCUCTBUIM, KaKk B (opMe I'pPOMKOM COLMAIM3UPOBAHHOM pedH, Tak U B Gopme
BHYTPEHHEH peun;

-pa3BuUBaTh KOMMYHHMKATHBHYIO KOMIIETEHIIMIO, HCIIOJIb3YSl CpEACTBA YCTHOH U
MUCbMEHHOM KOMMYHUKAIIUH npu pabote c TEeKCTaMu yuyeOHHKa u
JOTIOTHUTEIBHON JIMTEPaTypOi, CIIPaBOYHBIMU TAOIUIIAMU, MTPOSIBIISATH TOTOBHOCTh K YBa)KEHHUIO
MHOM TOYKH 3peHUs IpU 00CY ACHUU PE3YIbTATOB BHIMIOJIHEHHON PadOTHI.

IIpeaMeTHbIe pe3y/IbTaThI:

OOyuaromuiicss Hay4uTCs:

-IPUMEHSATh OCHOBHBIE ~ METOJBl  TO3HaHUA:  HaOJIOJCHUE, U3MepeHue,
9KCIIEPUMEHT;

-OIUCBIBATh CBOMCTBA TBEPBIX, KHUJKUX, Ta3000pa3HbIX BEIECTB, BBIACISS UX
CYLIECTBEHHbBIE IPU3HAKU;

-pacKpbIBaTh CMBICII  3aKOHa  COXPaHEHHs Maccel  BELIECTB,  aTOMHO-
MOJIEKYJISIDHON TEOPHH;

-paznuuaTh XUMUYECKHe U (U3NYECKUe SIBICHHs, Ha3bIBaTh MPU3HAKU U YCIOBHUS
MPOTEKaHHs XUMUYECKUX PEaKIIHii;

-co0MI0aTh MpaBuiia 6e30macHoi paboThl IPU MPOBEIEHUH OTIBITOB;

-T10J1b30BaThCs Ta00PATOPHBIM 000PYIOBAaHUEM U ITOCYAOH;

-10JIy4aTh, COOMpaTh a3000pa3HbIe BEIIECTBA U PACIIO3HABATH HX;

-XapakTepu3oBaTh (U3MYECKHE U XHUMHMYECKHE CBOIICTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAVHEHUM, IPOBOIUTHL OIBITHI, MOATBEPIKAAIOIINE XMMHUYECKHE CBOMCTBA
U3YYEHHBIX KJIACCOB HEOPTAHUYECKUX BEILECTB;

-pPacKpbIBaTh CMBICI IIOHATHUS «PAaCTBOP», BBIYUCIATH MACCOBYIO JIOJK PACTBOPEHHOIO



BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPBI C ONPEAECIEHHOW MACCOBOW JI0JIEM PACTBOPEHHOIO
BEILIECTBA;

-XapaKTepu30BaTh  3aBHCUMOCTh  (DU3MUYECKUX  CBOWCTB  BEHIECTB  OT  THIA
KPUCTAJUIMYECKOW PEIIETKH, ONPEACNATh BHUJ XUMHUYECKOM CBSA3M B HEOPraHUYECKUX
COC/IMHECHUSIX;

-pacKpbIBaTh OCHOBHBIE TIOJIOXKCHHSI TEOPUH  DJICKTPOJMTHYECKOM  JTMCCOIMAIUH,
COCTaBJISITh YPABHEHHUS AJIEKTPOIUTUYECKON JUCCOLMALMN KUCIIOT, IIEJIIOYEH, COJIEN U peaKiui
HOHHOTO OOMeHa;

-pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN, OIPEACsATh
OKUCITUTENh W BOCCTAaHOBUTEIb, COCTABISATH YPAaBHEHHUS OKHCIHMTEIBHO- BOCCTAHOBUTEIBHBIX
peakumii;

-Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUECKOM PEaKIlnuy;

-XapaKTepU30BaTh B3aUMOCBSI3h MEXKIY COCTABOM, CTPOCHHUEM M CBOMCTBAMHU HEMETAJIOB
Y METAaJIJIOB;

-IIPOBOJIUTH OMBITHI MO0 TIONYYEHUIO M HM3YYCHHI0 XHUMHUYECKHX CBOWCTB Pa3IMUHBIX
BEIIIECTB;

-TpaMOTHO 00paIlaThCs ¢ BEIIECTBAMU B IOBCEHEBHOM JKHU3HH.

OO0y4aronuiics MoJIy4uT BO3MOKHOCTh HAyUUThCSI:

-BBIJIBUTaTh M IPOBEPATh JKCIEPUMEHTAIBHO THUIIOTE3bl O XUMHUYECKHX CBOICTBaxX
BEIIECTB HA OCHOBE UX COCTaBa M CTPOEHMS, UX CIIOCOOHOCTH BCTYIATh B XUMHUUYECKUE PEAKIUH,
0 XapakTepe U MPOJIyKTaX Pa3IMYHBIX XUMUYECKUX PEaKIUii;

-XapaKTepu30BaTh BEIIECTBA 10 COCTaBy, CTPOCHHIO W CBOWCTBaM, YCTaHABIWBATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEX]y JaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

-COCTaBJISITh MOJIEKYJISIPHbIE U TOJHbIE MOHHBIE YPaBHEHMSI MO COKPAIEHHBIM HOHHBIM
YpaBHEHUSM;

-IIPOTHO3UPOBATH CIOCOOHOCTD BEIIECTBA

MPOSIBJIATh OKUCIUTENbHBIE MM BOCCTAHOBUTENIbHBIE CBOWMCTBA C Y4€TOM CTENeHen
OKHCJICHUS JIEMEHTOB, BXOAIIUX B €T0 COCTAB;

-BBIJIBUTaTh U TPOBEPSATH IKCIEPUMEHTAIbHO TUIOTE3bl O pe3yibTaTax BO3JACHCTBUS
pa3nuyuHbIX (PaKTOPOB HA U3MEHEHHE CKOPOCTU XUMUYECKOM PeaKIuy;

-MCMOJIb30BaTh NMPUOOPETEHHBIE 3HAHUA JUISI SKOJIOTMYECKH T'PAaMOTHOTO TMOBEICHHS B
OKpYKalolleu cpee;

-MCMOJIb30BaTh MPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIUU TPU BBIMIOJHEHUH MIPOEKTOB U
pelieHn y4eOHO-HCCIe0BATEIbCKUX 3aJau 10 HM3YYEHHUIO CBOMCTB, CIOCOOOB MOJY4YEHHS U
pacrno3HaBaHUs BEIIECTB;

-0O0BEKTUBHO OILICHMBATh WH(GOpPMAIMI0O O BEIIECTBaX W XUMHUYECKUX IIpoleccax; -
OCO3HABAaTh 3HAYCHHE TEOPETHUYECKUX 3HAHUUW MO XUMHHU JJs MPAKTUYECKOW AESITeTbHOCTU
Yel0BeKa;

-CO3/1aBaTb MOJIEJIM M CXEMbl MJIs pelleHus Y4eOHbIX U TO3HABaTEJbHBIX 3ajady;
MOHUMATh HEOOXOAMMOCTh COOIOACHUS MPEANHCAHHM, MpEAsaraéMblX B HHCTPYKIHUSAX I10
WCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUHU U JP.

Cucrema onenkn: Ouenka
YCTHOI'O 0TBeTa
OtMeTKa «b»:

e OTBET TIONHBIA ¥ MPaBUIbHBIN HA OCHOBaHHHM  H3YYEHHBIX

TEOPHUiL;
e MaTepualn H3JI07KEH B ONpEJEICHHON JIOTHYECKOM

MOCJIEIOBATEIFHOCTH, JINTEPATYPHBIM SI3BIKOM;
e OTBET CAaMOCTOSITCIIbHBIMH.

OT1merka «4»;
e OTBET MOJHBIN U MPABUJIbHBIN Ha OCHOBAHUH W3YYCHHBIX TEOPUN;
e MaTepHall M3JI0)KEH B OMNPEICIICHHON JOTMYeCKOH MOCIe0BaTeIbHOCTH,



IIpY TOM JOINYILIEHBbl JBE-TPUM HECYLIECTBEHHBIE OLUIMOKM, HCIPABJICHHBIE IIO
TpeOOBAHUIO YUUTEII.

OtMeTKa «3»:
e OTBET MOJIHBIA, HO TIPU STOM JIOMYIIICHA CYIIECTBEHHAs OMIMOKA MU OTBET
HEIIOJIHBIN, HeCBS3HbIIA.
OTMeTKa «2»:

. Ipu OTBETE OOHAPYXKEHO HEMOHMMAHWE YYalluMCi OCHOBHOTO
COJIepaHusg Y4eOHOro Marepuaja WIM JOMYIICHbl CYIIECTBEHHBIC OIIHOKH,
KOTOPBIE€ YYAIIMICS HE MOXKET UCHPaBUTh MPU HABOJAIIUX BOIPOCAX YUUTEIS,
OTCYTCTBHE OTBETA.

2. OuneHka 3KcnepuMeHTAJbHBIX YMeHHI

OneHka CTaBUTCS HA  OCHOBAaHWM  HAOIOJCHHWS — 3a YYaIIAMHUCS "
MUCHbMEHHOTO OTYETa 33 padoTy.

Otmerka «5»:

e paboTa  BBINOJIHEHA MOJTHOCTHIO U TPaBWIBHO, C/IeJaHbI
MIpaBUIIbHBIE HAOIOACHNUS Y BHIBOJIBI,

e DKCIICPUMEHT  OCYHIECTBJICH 1O IUIaHy C Y4YeTOM  TEXHUKH
0€30MacHOCTH U MpaBmJI pabOTHI C BELIECTBAMU M 000PYAOBaHHUEM;

e TIPOSIBIICHBI OpraHu3aIMOHHO - TPYIOBBIC YMEHWUS,
MO ITICPYKUBAFOTCS

gyucToTa  pabouero  Mecta W TOPSAAOK  (HA CTOJNE, HSKOHOMHO
UCIOJIb3YIOTCSl PEAKTHBBI).

OtMmertka «4»:
epaboTa BHITNIOJIHEHA MPABHIBHO, CACTAHBI MPaBWIbHBIC HAOIIONCHUS W
BBIBOJIBI, HO TPH ATOM 3KCIIEPHUMEHT MPOBEJCH HE IMOJHOCTHIO WM JIOMYIICHBI
HECYIIECTBEHHBIE OITMOKU B paboTe ¢ BEIIECTBAMH M 00OPYIOBAHHUEM.

OTMeTKa «3»;
epaboTa BBINOJIHCHA MPABUJIBHO HE MEHEE YeM HArlOJIOBHHY WIIH JIOMYIICHA
CYIICCTBCHHAs] OIMOKAa B XOJIe¢ JKCICPUMEHTAa B OOBSICHCHHH, OQPOPMIICHHU
paboThl, B COONIOICHNN TTPABMII TEXHUKH O€30TaCHOCTH Ha paboTe C BEIIEeCTBAMHU
¥ 000pyI0BaHUEM, KOTOPAst UCIIPABIIICTCS 10 TPEOOBAHUIO YUUTEIIS.

Otmerka «2»:
e IOMyIICHBI JiBE (KM O0JIee) CYIIECTBEHHBIE OIMMOKN B X0J1€: DKCIIEPUMEHTA,
B 0OBsicHeHHH, B OGOpMIICHMH pPaOOThl, B COOJIOJCHUM TIPABUJI TEXHUKHU
0e30macHOCTH IpHu paboTe ¢ BEHIECTBAMU U 00OPYIOBAaHHEM, KOTOPBIC yJalUCs
HE MOJXKET MCIIPABHUTH JAXE 10 TPCOOBAHUIO YUUTEIIS;
epaboTa HE BBINOJHEHA, y YYallerocsi OTCYTCTBYET 3KCIICPUMEHTAIbHBIC
YMEHHUSI.
3. Ounenka yMmeHMii pelmiaTb pacyeTHble 3aJa4uM
OtMmeTka «5»:
e B JIOTUYECKOM pACCYXJIEHUU M pEIIeHHH HEeT OmHOOK, 3a7aya
pelleHa palroHaAIBHBIM CIIOCO00M;
Otmerka «4»:
e B JIOTHYECKOM PACCYKJECHUHU M PEIICHUs] HET CYHIECTBEHHBIX OLIHOOK,
HO 3aj/la4ya pelieHa HepalroHAIBHBIM CIIOCOO0M, MM JOMYIIEHO He 0oJiee IBYX
HECYIIECTBEHHBIX OLITHOOK.
Otmerka «3»:
e B JIOTUYECKOM pPACCYXKJEHHWU HET CYIIECTBEHHBIX OIIUOOK, HO
JIOTyIIIeHA CYIIIECTBEHHAsI OITMOKAa B MAaTEMaTHYECKHUX pacyeTax.

OTMeTKa «2»:
e UMEETCS CYIIECTBEHHbIE OIIMOKM B JIOTUYECKOM PACCY)KICHHUH U B
pelieHny;

e OTCYTCTBHC OTBCTA HA 3a/IaHUC.



4, OuneHka MNHCbMEHHBIX KOHTPOJBHBIX PpadoT
OtmeTKka «5»:
e OTBET IOJHBINA U MPABUIbHBINA, BO3MOXKHA HECYIIIECTBEHHAsI OLITNOKA.
OtMerka «4»:
e OTBET HEMOJIHBIA WM JOMYIIEHO He Oojee JBYX HECYIEeCTBEHHBIX
OIIHOOK.
Ot1MmerKka «3»:
e paboTa BBINOJHEHA HE MEHEE YEM HAIOJOBHHY, JOMyIIeHa OJHA
CYILIECTBEHHAs OIMKOKA U MPU ITOM JIBE-TPU HECYIIIECTBEHHBIE.
OTMeTKa «2»:
e paboTa BBHITIOJIHEHA MEHBIIIE, YeM HATOJOBUHY WM COJECPKHUT HECKOJBKO
CYIIIECTBEHHBIX OIHOOK;
e paboTa He BBITOJTHEHA.
[Ipn oneHke BBIMOIHEHUS MUCBMEHHOW KOHTPOJIBHOM paboThl HEOOXOAMMO
YUUTBIBaTh TPEOOBAHUS €IUHOTO Opdorpaduyeckoro pexuma
5.  OueHka TeCcTOBBIX padoT
TecTpl, cocTosmMEe W3 TSATH BOMPOCOB, MOXXHO HCIOJB30BATh TIOCIE HW3YYCHHUS
Kaxxgoro matepuana (ypoka). Tect u3z 10-15 BompocoB ucnomib3yercs A NepUOAUYECKOTO
koHTpoJs. Tect u3 20-30 BompocoB HEOOXOIUMO HCITOIB30BATh JIIsl HTOTOBOTO KOHTPOJIS.
[Ipyn omneHWBaHWM HUCTOJNB3yeTCS cleAyromas mkama: s
TECTa M3 5 BOIPOCOB

e HET OIINOOK — OLIEHKA «5»;

¢ OJ[HA OIINOKA — OLIEHKA «4»;

o IBE OIINOKN — OL[EHKA «3»;

o TPH OIIMOKN — OLeHKa «2». [lis
tecta 13 30 BOIPOCOB:

= 25-30 npaBUIBLHBIX OTBETOB — OTMETKA «5»;
= 19-24 npaBUIBLHBIX OTBETOB — OTMETKA «4»;
®  13-18 npaBUIILHBIX OTBETOB — OTMeETKA «3»;

®  MeHbIIe 12 mpaBWIIBHBIX OTBETOB — OTMeTKAa «2». O1eHKa
BBINOJIHEHHS TECTOBBIX 33/ IaHMIA:
e OtMeTKa «5»: yyanuiics BBITIOJHAI TeCTOBBIE 3a1anus Ha 85 — 100%.
e OrTMmeTKa «4»: yqaruiics BHIITOJHUI TECTOBBIC 3aJaHuUs Ha 65 —
84%.
e OrTMmeTKa «3»: yyaluiics BHITIOJHUI TECTOBbIC 3aaHus Ha 49 —
64%.
e OTMeTKa «2»: ydaluiics BBIIIOJHUI TECTOBBIE 3aaHUsI MEHEe

gyeM Ha 49%.

KOHTpOJIbHO-I/I3MepI/ITe.TII>HbIe MaTepuaJgbl IpEAHA3HAYCHBI I MPOBEPKU YPOBHIA
YCBOCHUA yqe6Horo MaTreprajla Ha OCHOBAHUH 06pa30BaTeanoro MHUHHUMYMa COJACPIKaHUA
O6paSOBaHI/I${ )51 Tpe6OBaHI/II71 K YPOBHIO HOATOTOBKU



BBIITYCKHUKOB IIKOJ. OHM COCTaBJIEHbl HA OCHOBE MHOTOJIETHEH MENarorudyeckoi MpakTHUKU C
YYETOM PA3IUYHBIX METOIMYECKUX Pa3padOTOK.

IIo Bcem riIaBam Kypca M HX pasfeliaM IpeajaracTcss TEeKyIIMH M TEeMaTH4eCKUI
KOHTPOJIb 3HAaHUH M YMEHUH B (pOpPME XMMHUYECKHX JUKTAHTOB M TECTOB, CAMOCTOSATEIBHBIX U
KOHTPOJIBHBIX pa0oT. 3amanust 000MX BapUaHTOB PadOT CXOAHBI IO COACPKAHUIO U XapaKTepy
BBIIIOJIHSAEMBIX YUEOHBIX JEUCTBUIA.

Hnst opranm3zanuu 3PQEKTUBHON pabOTHI BCEro Kiacca € y4ETOM HHIAMBHIYATbHBIX
CIIOCOOHOCTEH KaXJOro ydamerocs B psjae paboT, BXOIAIUX B MOCOOHE, IPEACTABIICHBI
3aJIlaHUs PA3IUYHBIX YPOBHEH CIOKHOCTH.

He3ameHMMBIM TOMOIITHUKOM I€[arora B KOHTPOJIe 3HAHHUH SBIISIOTCS 3aJaHus B (hopme
TecTa. MIX MOKHO MCIONIB30BaTh HA PA3HBIX 3Tanax y4eOHOTro mpouecca:

. MIpH U3y4E€HUN HOBOTO MaTepHaa;
. Ha 3Tarle 3aKpenyIeHUs N3y4eHHOTO MaTepHaa;

. Ha ypoKkax 0000111at011ero MOBTOPEHUS;

. IIpY TEKYILLEM U TEMAaTUYECKOM KOHTPOJIE 3HAaHUW, YMEHUI U HaBBIKOB Y4aIlIUXCS;
. IIpru MNOATOTOBKE yJalIUMXCA K 3K3aMCHAM KaK B YCTHOHW, TaK U B IMHMCBMCHHOU

dbopme, ocoberno B popme EI'D.

JIis xax a0 TeMBl W €€ pa3/iejioB NPEUIOKCHBI TECTOBBIC 3aJaHHS PAa3HOTO YPOBHS
CIIOXKHOCTH B JBYX BapHWaHTaxX, paccunTaHHble Ha 15—35 MuH wiu Ha 1ensrid ypok. s
BBICTABJICHHS OIICHKH ITPeIIaraeTcs HCI0Ib30BaTh CIICIYIONIYIO TPOIICHTHYIO MIKAY:

35% BBIIIOJIHEHHBIX 3aJaHUI — OI[EHKA «2%;

36—61 % — oeHka «3»;

62—85% — omenka «4»;

86—100% — ortenxa «5».

B 3aBrcHMOCTH OT pe3yIbTaTOB BBITTOJTHEHHS PaOOTHl YUUTEIh MOKET BHOCHTH B
MIPEAJIOKEHHYIO CUCTEMY OLICHUBAHUSI KOPPEKTUBBI, IIOCKOJBbKY OCHOBHAS 11€1h KOHTPOJIS B
JTAHHOM CJTy4ae — HE COOCTBEHHO BBICTABIICHHE
OIICHKH, a OTIPEJICIICHUE YPOBHS YCBOCHHUSI YUalTUMHCS Y9eOHOTO MaTeprasa u HalpaBiIeHUI
JanbHEHIIeH paboThl HAJT OBBIIICHUEM KayeCTBa 3HAHUM

3ananue noa nudpoi 1 onenuBaercs 3 Oamtamu; mon mudpo 2 — 5 Gamtamu; 1Mo
nudpoit 3-8 6anmnamu. 3amanus, OTMEYCHHBIC *, — JIJIs1 HHAMBUIyaJIbHOTO BBITTIOJTHEHUSI.

Ecnu ne YKa3aHO MHOC, Ka)K,Z[BIﬁ OTBET JacTei OLICHUBACTCA.

. yacTu A — 2 GaiaMu;
. yactu B — 4 6amnamuy;
. yactu C - 6 Oamiamu.

OpHako He Bce ydalluecs MPHUCTYMaroT K 3aaaHusM yacTu C u TeM OoJiee BBIIOIHSIIOT
UX TOJHOCTHI0. UTOOBI MOBBICUTH MOJOKUTEIBHYI0 MOTHBAILIMIO K BBITIOJIHEHUIO 33/IaHUN YacTH
C, yuutenb MOXKET OOBSBUTH O BBICTABIICHUH 110 pe3yJabTaTaM TeCTa JABYX OLICHOK: MepBOM — 3a
yacti A u B, a BTopoii — 3a yactb C — C HCHOJB30BaHHWEM MPOLICHTHON IIKaJbl OLICHKU
3HAHUM.

Bonpocsl s Bcex BHJOB KOHTPOJS 3HAHUI COCTaBJIEHbl TakUM 00pa3oM, 4YTOOBI
MEJaror ¢ X NOMOIIBIO MOT BBISIBUTH 3HAHMS YYAIIUXCS IO BCEM Y3JIOBBIM BOIIPOCAM IJIaBbI U
pa3zena kak Ha 0a30BOM YpOBHE, IJile HEOOXOJMMO TOJIBKO BOCIPOU3BEJCHHE YUeOHOTO
MaTepuana, TaKk M Ha YCIOXXHEHHOM YpOBHE, Ije TpeOyeTcss yMEHHE aHaIU3MpoBaTh U
CpaBHUBATh JJaHHbIE, IPUMEHSS TBOPUYECKHE CITIOCOOHOCTH.

Bce oOydgaromume BUABI KOHTpPOJIA MPENONaraloT KOJUIEKTUBHYIO JEATeNbHOCTb
yJamuxcs 100 B nape, 1100 B rpyIie U CaMOIPOBEPKY.

IIpy moAroToBke K KOHTPOJBHBIM paboTaM HEOOXOAUMO OOpaTWTh BHUMaHHE Ha
3aJJaHus YpOKOB 0000IIaromero noBTopeHus. B 3Tom ciiyyae ydariuecs B COOTBETCTBUU CO
CBOMMHU CIIOCOOHOCTSIMU OTIPENIENSIOT JIsl ce0sl 3a/1aHusl, KOTOPbIE MOT'YT BBITIOJIHHTE.

PacueTHble 3a/1a4M pa3IMYHBIX THUIIOB M YPOBHEH CII0KHOCTHU MPEACTaBJIEHBI B TOCOOUU
0J0KaMH, a TakXKe BKJIFOYEHBI B Pa3HbIC BUJIbI KOHTPOJIS 3HAHUHA. YUUTENb MOXKET I10 JKETaHUI0
BKJIIOYATh UX KaK JOMOJHHUTEIHHOE 33/1aHUE B JF000H BHJI KOHTPOJIS WM NpeJiaraTh y4arumMes
OTJENIbHBIE CAMOCTOSITENIbHBIE PAOOTHI 10 PEIICHUIO MTOA0OHBIX 3aj1ay.



IIpoBeneHHe XMMUYECKOT0 TMKTAHTA

3amanus a8 000MX BapUAHTOB KPATKO 3alMCBIBAIOTCS HA JIMIEBOW CTOPOHE JIOCKH;
OTBETHl Ha BOIPOCHI JKEJIATEJIbHO HaNMcaTh Ha OOpAaTHOM CTOPOHE JOCKM WM TakXke Ha
KOJOTpaHCIapaHTe. YUUTEb 3aUUTHIBAET COJIEPKAHUE BOIIPOCA, YYaAIUECs 3allUChIBAIOT OTBET
B TETpAJIsX.

[To oxoHYaHWM TUKTAHTA MPOBOJAUTCS CAMOIIPOBEPKa:

. oImM1OOK HET — OI[EHKA «5»;
. JOTyIeHbl 1—2 ommoku — «4»;
. JOTTYIIEHBI 3 OTNOKU — «3».

B 3aBucumocCTH OT CTENEHH TOATOTOBICHHOCTH YYalllUXCsl YUUTEIb MOXKET U3MEHUTD
KpUTEpUN OIIEHKU padoT B MOJIb3Y YUECHHUKA.

Conep:xanue yueoHoro npeamera Xumus 8
KJ1ace

(70 yacoB, 2 yaca B HeJ1eJI10)

HavanbHble MOHATHS ¥ 3aKOHBI XuMHUH (21 vac)
Tena m BemectBa. CBOWMCTBa BEHIECTB. DTAJIOHHBIE (PU3WYECKHUE CBOMCTBA BEIIECTB.
Marepuansl u MmaTepuanoBefieHue. Poib XUMHUH B )KU3HH COBPEMEHHOTO o0miecTBa. OTHOIICHHE
oOmiecTBa K XuMuu: XxeMopuius u xeMohoOus.

Mertoap! nzydenns xumun. HaGmrogenune. DkcriepuMenT. MoaenupoBaHue.

Mopenu maTepralibHbIE U 3HAKOBBIEC HJIM CUMBOJILHBIE.

l'a3el. XKunkoctu. TBEpapie BemecTBa. B3anMHbIe MEepexoibl MEXKIY arperaTHbIMHU
COCTOSIHUSIMH BEIIIECTBA: BO3TOHKA (CyOIMManusi) ¥ JecyOonumaIius, KOHJACHCAIHM U UCTIapeHue,
KPUCTAJUTU3AIIMsl M TJIaBJICHHUE.

®dusndeckue sBieHus. YnucTeie BemecTBa U cMecH. [ OMOTEeHHBIE U TE€TEPOTeHHBIE CMECH.
Cmecu razooOpasHble, xuakue U TBEpAbIe. CrocoObl pa3neieHusi CMEcei: MeperoHkKa, WIn
TUCTUUIALMSA,  OTCTauBaHWe, (QUIbTpOBaHWE, KPUCTAUIM3AIMS WM BBIIAPHBAHHE.
Xpomatorpadus. [I[pumMeHeHne 3TUX Croco0OB B JIAOOPATOPHOU MPAKTHKE, HA TPOU3BOJCTBE U B
OBITY.

XUMHYECKHE DJIEMEHTBl. ATOMBI M MOJICKYJbl. [IpocThie © CIIOKHBIC BEIIECTBA.
Amtotrponus Ha mpuMepe Kuciopoaa. OCHOBHBIE TIOJIOKEHHUSI aTOMHO - MOJICKYJISIPHOTO YUCHHS.
Honsl. BemecTBa MOJIEKYIISIPHOTO M HEMOJICKYIISIPHOTO CTPOCHUS.

3Hakd (CHMBOJIBI) XHUMHYECKHUX OJJeMeHTOB. MH(opmamnms, KOTOPYHO HECYT 3HaKH
XUMUYECKUX AJIEMEHTOB. OTHMOJIOTHS Ha3BaHWW HEKOTOPBIX XHUMHUYECKHUX DIIEMEHTOB.
[Tepuoanueckas Tabimma xuMudeckux dnemeHToB [I. M. MennmeneeBa: KOpPOTKOIEPUOIHBIN U
JUIMHHOTIEpUOAHBIN BapuaHThl. [leproasl u rpynmsl. [ maBHas u moOoYHas MOATPYNIbI, WK A- U
Bb-rpynnel. OTHOCHTENBHASE aTOMHAs Macca.

Xumuyeckue ¢Gopmynsl. Uuaekcsl u kodpdunuentsl. OTHOCUTENbHAS MOJEKYIsSIpHas
Macca. MaccoBas /10Ji1 XUMHUYECKOTO 3JeMeHTa B coequHeHnu. MHpopmanus, KOTopyro HECYT
XUMHUYECKUEe (POPMYIIBI.

BanentHocth. CrtpykrypHble (opmynbl. XUMUYECKHE DJIEMEHTHl C IOCTOSHHOM H
MEPEeMEHHON BaJeHTHOCTHIO. BBIBOJ (OpMynbl cOeAMHEHHS MO BaleHTHOCTU. OmpeneneHue
BaJICHTHOCTH XUMHUYECKOrOo JdyeMeHTa 1o Qopmyine BemecTBa. CocTaBleHHE Ha3BaHHA
COCIMHEHUH, COCTOALIMX M3 JBYX XHMHUYECKUX DJJIEMEHTOB, [0 BaJIEHTHOCTH. 3aKOH
IMOCTOSIHCTBA COCTaBa BEIIIECTB.

XuUMUYecKHue peakiuu. PeareHThl W MPOAYKTHI peaknuu. [Ipu3HaKu XUMHYECKHX
peakiuii. YCIoBUS MX MPOTEKAHUS U TpeKpaieHus. Peaknuu ropeHus. JK30TepPMUUECKHE U
SHIOTEPMHUUECKHUE PEAKIUU.

3aKOH COXpaHEHHS MacChl BemlecTB. XuMu4eckue ypaBHeHUs. CocraBieHue
XUMHYECKUX ypaBHEHUH. MHPOpMaIIs, KOTOPYIO HECET XMMUYECKOE ypaBHEHHE.

Knaccudukaius XUMHYECKUX PEaKIMd MO COCTaBYy U YHUCIY PEAareHTOB U MPOIYKTOB.
Tunel xumMuvecknx peakiui. Peakuum coeawHeHUWs, pa3ioKEHUs, 3aMelleHust U oOMeHa.
Karanuzatops! u karamms.

JdeMoHcTpanuu



Konnexmus matepranoB ¥ U3AeNUi U3 HUX.
Mojienu, uConb3yeMble Ha ypokax (GU3UKH, OMOIOTHH U reorpadu.
OOBbEMHBIE U TIAPOCTEPHKHEBBIE MOJEITU HEKOTOPBIX XUMHUYECKUX BEIIECTB.

Moeny KpUCTaUINYECKUX PEIETOK.
. Cobupanue npubopa Jist MOJTyYEeHUs Ta3a ¥ MPOBEpKa ero Ha

TCPMETUIHOCTD.

Bosronka cyxoro b/, iio1a mim HadTaTuHA.

Ar PEraTHbIC COCTOSAHUA BOABI.
° Pa3I[eJICHI/Ie ABYX HCCMCIIMBAIOIIUXCA )KI/IILKOCTef/'I C IIOMOIIBIO

JIEJIUTEIIBHOW BOPOHKHU.

Juctunnsrop u ero padora.

VYcranoBka st uiIbTpoBaHus U €€ padoTa.

VYcTaHoBKa Juisl BblIapyuBaHus U €€ paboTa.

Konnekuust 6ITOBBIX TPHOOPOB A1 GUIBTPOBAHUS BO3/yXa.

. Pa3nenenue kpacsiuero BeuiecTsa joMactepa ¢ IOMOLIBIO

OyMaXHOW XpomaTorpaduu.

Monenu anaoTponHbIX MOIU(UKALIUN YIIIepoa U Cepbl.
[Tony4yenue o30Ha.

Hoprpers 1. 1. bepuennyca u J1. . Menzeneesa.
. KopoTkoneprnoasslii 1 JIMHHONIEPUOIHBIN BAPUAHTHI

[Tepuonnueckoit cucremsl Jl. 1. Menaeneena

KoHncTpynpoBaHue mapocTepKHEBbIX MOAEIIEH MOJIEKYII.

Anmnapar Kunma.

Paznoxxenue 6uxpomara aMMOHHUSL.

I'openue cepbl 1 MarHMEBOM JICHTHI.

[Toptpetst M. B. Jlomonocosa u A. JI. JlaBya3sbe.

OnBITHI, WILTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MacChl BEIIECTB.

. I'openue docdopa, pacTBopeHre NpoayKTa TOPEHUS B BOJE U

HCCIIECA0BaHUEC IIOJTYUYECHHOI'O pacTBOpa JAaKMYCOM.

BsauMonenicTBre COITHON KUCIOTEI C IIMHKOM.
. [Tonyuenue runpoxcuaa menu(I1) u ero paznoxenue npu

HarpCBaHUMU.

JlaGopaTopHbie ONbITHI

1. O3HaKOMJICHHE C KOJUICKIUEH JIA00PATOPHOU MOCYIBI.

2. [IpoBepka npubopa s HOTyUIEHHS ra30B HA TEPMETUYHOCTb.

3. O3HakoMIICHHE C MHHEpaJIaMu, 00pa3yoNIMMH TPaHHUT.

4. [IpuroroBiieHre reTepOreHHON CMECH MOPOIIKOB CePhI U JKeJe3a, U UX
pasjescHue.

d. B3anmopeiicTBre pacTBOPOB XJIOPHJIOB M HOIUJIOB KaJIHs C pACTBOPOM HUTpaTa
cepebpa.

6. [Mony4yenne ruapokcuaa menu (1) U ero B3auMonelcTBUe ¢ CEPHOM KHUCIOTOM.

1. B3anmopeiicTBre pacTBOpa CO/bI C KUCIOTOM.

8. [lpoBepka  3akoHa  COXpaHEHUS Macchl ~ BEIIECTB  Ha  TpHMepe
B3aUMOJICHCTBHS IENOYN U KUCIOTHI.

Q. [lpoBepka  3akOHa  COXpaHEHUS Macchl ~ BENIECTB  HAa IpHMeEpe
B3auMoieicTBU miénoun u coiu xene3a (111).

10.  PasnoxeHnue nepokcuaa BOAOPO/Ia C IOMOIIBIO okcuaa Mapranma (1V).

11. 3amemenue xene3oM Meau B MEIHOM KYIIOPOCE.

IIpakTyeckue padoTnl

1. 3HaKOMCTBO C JIaOOpaTOpHBIM 00opynoBaHueM. [IpaBuiia TeXHUKH

6e30macHOCTH IIpu paboTe B kabuHeTe XuMuu. Hekotopbie BUABI paboT.



2. AHanmns moYBbI

Ba:xHeiilue npeacTaBuTe M HeOpranuveckux senlectTs. KosimuecrBeHHbIe
oTHoueHust B xumum (18 yacos)

CocraB Boznyxa. Ilonstue 06 0OBEMHON 10JI€ KOMIIOHEHTa IPUPOJIHONW Ta30BOM
cMecn — Bo3ayxa. Pacuér o0béMa KOMIIOHEHTA Ta30BOM CMECH IO €ro 00BEeMHOU J0Jie U
Ha000POT.

Kucnopon. O3zon. Ilonydenue xuciopoaa. CoOupanue W pacno3HaBaHHE KHCIOPOJA.
XUMUYECKHE CBOICTBA KUCIOPOJa: B3aUMOJECHCTBUE C METaNIaMU, HEMETAJJIAMH U CJIOKHBIMU
BeuecTBamu. [Ipumenenue kucinopoaa. Kpyropopot kuciaopoia B Ipupo/e.

Oxkcunpl. OOpa3zoBaHue Ha3BaHUW OKCHAOB o ux ¢opmyinam. CocraieHue (Gopmyi
OKCHJIOB MO MX Ha3BaHUsAM. IIpencraBuTenn OKCHIOB: BOJA M YIVIEKHCIBIM ra3, HeraméHas
U3BECTb.

Bonopon B npupone. dusnuecknue u XUMHUYECKUE CBOICTBA BOJOPO/Ia, €T0 MOTy4YeHUE U
MIPUMEHEHUE.

Kucnotel, ux cocraB u knaccuduxarusa. Uanukaropsl. Tabnuia pacTBOPUMOCTH.
ConsiHas 1 cepHasi KUCIOTHI, MX CBOWCTBA M TPUMEHEHHE.

Coun, ux coctaB ¥ HazBaHuA. PactBopuMOCTh coJieit B Boze. [IpencraBurenu coneit:
XJIOpUJ HaTpus, KapOoHAT HaTpusl, pocdaT KanbLus.

[Tocrostnnas ABoranpo. KomumdectBo BemectBa. Monb. MossipHas macca. Kparthbie
EAVMHUIBI U3MEPEHUST KOJMYECTBA BEIMIECTBA — MUJUIMMOJb UM KHAJIOMOJIb, MIJUTUMOJISIPHAST H
KUJIOMOJISIpHAsi MaccChl BEIECTBA.

Pacu€rbl ¢ MCHONIB30BaHUEM TOHSATUI «KOJUYECTBO BEIIECTBA», «MOJIIpHAs Maccay,
«TMOCTOSIHHAsE ABOTa/IpoO».

3akoH  ABorampo. MomspHbeii  00bEM  Ta3000pa3HBIX  BEIIECTB.
OTHOCUTENBbHAS ITIOTHOCTH OJJHOTO ra3a No-Ipyromy.

KpaTHble enuHULIBI U3MEPEHUsT — MWUTUMOJISIPHBIM U KUJIOMOJISIPHBIH 00bEMBI
ra3000pa3HBIX BEIIECTB.

Pacuérel ¢ ncnonb30BaHUEM MOHATUN «KOJIMYECTBO BELHIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM T'a30B», «IIOCTOSTHHAsA ABOTAIPOY.

Pacuérel ¢ ncnonb30BaHUEM MOHATUN «KOJIMYECTBO BELIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM Tra30By», «4UCIO0 ABOTAIPO».

I'unpocdepa. Kpyrosopot Bojs! B ipupoae. Pusznueckue M XUMHUYECKHE CBONCTBA
BO/JIbI: B3aUMO/JIEHCTBHE ¢ OKcuaMu. OCHOBaHMS, UX COCTaB. PacTBOPUMOCTh OCHOBAaHMI B BOJIE.
N3meHenne OKpacku MHAMKATOPOB B 1IeJI0YHOM cpene. [IpeacraBurenu menoveit: ruIpoKCuabl
HaTpusl, Kajaus U KaJlbLUs.

PactBoputens u pactBopEHHOE BelecTBO. PactBopsl. PacTtBopenue. ['uapatel. MaccoBast
JI0JIs1 PaCTBOPEHHOIO BEUIECTBA. Pacuérhl, CBS3aHHBIE C MCIIOJIB30BAHUEM MOHATHUS «MacCOBas
JI0JIs1 paCTBOPEHHOTO BEIIECTBAY.

JdeMoHcTpanun
o Omnpenenenuie coaepx aHus KUCIOPOAa B BO3IYXeE.
o Ilonyuyenue KHUCIIOpoJa Pa3JIOKEHUEM IepMaHraHara Kalmusg |
IepoKcuaa
BOJIOPOJIA.

° CO6I/IpaHI/Ie MCTOJIOM BBITCCHCHUSA BO31yXa U BOIbI.
¢ Pacno3naBaHue KHucJjopozaa.

o T'openue maruus, xxenesa, yris, cepbl u pocdopa B KUCIOPO/IE.
o Kounekuus okcuaos.

e [lomyuenue, coOupanue u pacro3HaBaHUE BOJIOPOJIA.

o [T'opeHue Bogopona.

e BsaumoneiictBue Bogoposa ¢ okcuaom meau ().

o Komtekuust MUHEpanbHBIX KUCIIOT.
o IlpaBuio pa3baBieHus: cepoil KUCIOTHI.



o Komnnekuus conen.

o TabGnuma pacTBOPUMOCTH OCHOBaHMA, KHCJIOT U COJICH B BOJIE.
. HekoTtopble MeTaibl, HEMETaJJIbl U COEMHEHUSI KOJJMYECTBOM BEILIECTBA
B 1 MOJIB.

e Mogenb MOJISIPHOTO 00BEMA ra3000pa3HbIX BELIECTB.
JlabopaTopHble ONBITHI
12.  TlomyTHeHME H3BECTKOBOI BOIBI TP NPOITYCKAHUH YIJIEKHMCIIOTO ra3a.
13. Tlonyuenue Bogopoa B3aMMOAEHCTBHEM LIMHKA M COJITHON KMCIIOTEL.
14. Pacno3snaBaHue KHCIOT HHAUKATOPAMHU.
15. H3meneHue oKpacku MHIMKATOPOB B IIEJIOYHOM CpeJe.

16. Osmakomnenme ¢ mnpenapaTaMd JOMAIIHEd MJIM IIKOJBHOH AaNTEuKH —
pacTBOpaMu TIEpOKCHIA BOAOPOA, CIUPTOBOM HACTOMKM HO/a U HAIIATHLIPHOTO CITHPTA.

IIpakTHyeckue padoTpl

3. ITomydenue, cobupanue u pacro3HaBaHHE KUCIOPOa.
4. [Tomy4enue, cobupanue u pacro3HaBaHHe BOAOPOAA.
o. [IpuroroBiieHnEe pacTBOPOB COJIEN € UX 3aJaHHOW MacCOBOM JTOJIEH.

OcHOBHBIE KJIacChl HeopraHuyeckux coeaqnHenuii (10 yacon)

O6oOmenne cBeneHnii 00 OKcHIax, WX KilacCH(UKAIMU, HA3BaHUSIX W CBOMCTBAX.
CrocoObI TTOTY4eHHS] OKCHIOB.

OcHoBanusl, UX KinaccuduKamys, Ha3BaHUS U CBOMCTBA. B3anMojeiicTBrEe ¢ KUCIOTaMH,
KHCJIIOTHBIMH OKCHIAaMH U COJisIMU. PazioxeHue HEpacTBOPUMBIX OCHOBaHMHA. CHOCOOBI
MOJIyY€HHUSI OCHOBAHUU.

Kucnotel, ux knaccudpukaruss u HazBaHusa. OONMEe XWMHYECKHE CBOWCTBA KHCIOT.
B3anmopeiicTBue KHCIOT € MeETaulaMHu. ODJIEKTPOXMMHUYECKHN psi HANpsSHKEHW MEeTasloB.
BsaunMonelicTBie KUCIOT ¢ OKCUIAMH METAJIOB.

B3anmopeiicTBie KUCIOT C OCHOBAaHHUSIMU — peaKIUs HeWTpanu3anuu. Bzanmoaeiictere
KHCIIOT ¢ coJisiMu. [Tomydenne 6€CKUCIOPOAHBIXH KACIOPOICOACPKAIIMX KUCIIOT.

Comu, wux maccupukanmss M CBOMCTBA. BzaumopeiicTBue coJieid C MeTallamH,
0COOEHHOCTH ITHX peakuuii. BzanmoeiicTBre coseid ¢ CosiMu.

['eHeTnveckue psapl MeTalyla W HeMeTaia. |'eHeTmdeckas CBs3b MEXKIY KiacCaMH
HEOPraHMYECKHX BEIIECTB.

JlaGopaTopHble ONbITHI

17. BsaumojeiicTBHE OKCHIA KATBITUS C BOIOM.

18. [TomyTHEHNE U3BECTKOBOM BOBI.

19. Peakuus HEUTpalu3alui.

20. Tlonyuenue rugpokcuna meau (1) u ero BzaumoeiicTBUE ¢ KMCIOTOIA.
21.  Pasnoxenue rugpokcuna Meau (11) npu Harpesanuu.
22. B3auMoJelCTBHE KHCIIOT C METAJLIAMH.

23. B3auMoJelCTBHE KHCIOT C COMSIMH.

24.  O3HakoMIIEHHE C KOJUIEKIIHEH CoIeil.

25.  Bszaumogeiicteue cynbgara meau(I1) ¢ sxenezom.
26. BsauMmopelcTBHE coel ¢ COTAMI.

27. Tenernueckas cB3b Ha IPUMEPE COEAMHEHUIT METH.

IIpakTH4eckue padoTnl
6. Pemenne skcriepuMeHTaIbHbIX 3a1a4.

Ilepuoanyeckuii 3akoH u Ilepnoanyeckas cucreMa XUMHYECKHX 3JIeMeHTOB /I,
N. MenaeneeBa u crpoeHue atoma (8 yacon)

EcrecTBeHHBIE ceMelCTBa XMMHUYECKHX 3JIEMEHTOB: IIEIOYHBIE U LIEJIOYHO3EMEIIbHBIE
METaJUIbl, TaJloTeHbl, HHEpTHBIE (OnaropoHbie) ra3bpl. AM(MOTEpHOCTb. AMGPOTEPHBIE OKCHIIBI U



rugpokcuabl. KomMIuiekcHele comu.

Otkpeitue JI. WM. MenneneeBbim Ilepuonnueckoro 3akoHa M CO3JIaHUE UM
[Ieproanueckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB.

ATOMBI Kak (opMa CYIIECTBOBAHUS XHUMHUYECKHX 371eMEHTOB. OCHOBHbBIE CBEICHUS O
CTpOCHHMH aTOMOB. Jloka3aTenbCTBa CIOXHOCTH cTpoeHus aromoB. OmbiTel Pesepdopaa.
[InanerapHas MOAEIb CTPOCHUS aTOMA.

CocTtaB aTOMHBIX S7ep: NPOTOHBI, HEUTpoHBL. OTHOCUTENBHAs aToOMHas Macca.
B3anMoCBsI3b OHATUH «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHASI AaTOMHAsE Maccay.

Muxkpomup. OnekTpoHbl. CTpoeHHE 53JIEKTPOHHBIX YpPOBHEH aTOMOB XHMHUYECKHX
anmeMeHToB NelNe 1-20. TToHsATHE O 3aBEpPIIICHHOM 3JICKTPOHHOM YPOBHE.

M3oronbl. ®dusnueckuit cmbica cumBosuku [lepuonmyeckoi cucrembl. CoBpeMeHHas
¢dopmynupoBka Ilepumoguueckoro 3akoHa. V3MeHeHUs CBOWCTB 3JEMEHTOB B NEpUOAax M
Ipymnmnax, Kak QyHKIUsS CTPOSHUS 3JIEKTPOHHBIX 0007I0YEK aTOMOB.

XapakTepucTuKa 3JE€MEHTa-MeTalla M 3JIEMEHTAa-HEMETaula MO0 UX IOJIOKEHHUIO B
[Tepnoanueckoii cucreme xumudeckux ieMeHToB J[. . Mennaeneesa.

JdeMoHcTpanuu
®  Paznuunbie popmbl TAOTUI TIEPUOTUIECKON CUCTEMBI.
®  MoaenupoBanue noctpoenus [lepuoanueckoni cucremst 1. 1.
Menneneena.
®  Mojien aTOMOB XUMHUYECKHX JICMEHTOB.
®  Mojienu aTOMOB JIEMEHTOB 1—3-T0 TIeproI0B
JlabopaTopHble ONBITHI.
28.  Tlonydenue aM(pOTEPHOrO THAPOKCHU A U HCCIIEIOBAHKE EI0 CBOMCTB.

Xumuueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE peakunu (11 yacos)

WNonnas xumuueckasi cBsizb. MoHbI, 00pa30BaHHbIE aTOMaMH METaUIOB U HEMETAaJIOB.
CxeMbl 00pa3oBaHUs MOHHOM CBS3W i1 OMHAPHBIX coequHEeHUN. MOHHBIE KPUCTANIMUECKHE
peméTku 1 (PU3NYECKHUE CBOMCTBA BEIIECTB C ATUM THUMOM peméTok. [loHsTre o GpopMynbHOM
€/IMHHULIE BEIIeCTBA.

KoBanentHas xumuyeckass CBSI3b. OJEKTPOHHBIE U CTPYKTypHbIE  (DOPMYIIBIL.
KoBanentHas HemomsipHas cBsizb. CxeMbl 00pa3oBaHHs KOBAJCHTHOM CBSA3M Ui OWMHAPHBIX
coenuHeHU. MoJieKkynsipHble U aTOMHbIE KPUCTAJUIMYECKUE PEHIETKH, U CBOWCTBA BEIIECTB C
STUM THUIIOM PEUIETOK.

DNeKTPOOTPULIATENBHOCTh. Psn anekTpooTpuuarenbHocTd. KoBaneHTHas mojsipHas
XUMHUECcKas cBA3b. Jumonb. Cxembl 00pa30BaHUs KOBAJICHTHOM MOJISIPHOM CBSI3U 71l OMHAPHBIX
coenuHeHUl. MomnekylnspHble U aTOMHbIE KPUCTAUIMYECKUE PEHIETKH, CBONCTBA BEIIECTB C
9TUM THUIIOM PEUIETOK.

Mertannnueckass XUMHUYECKash CBsI3b W MeETaUIMYeCKas KpHUCTallInyecKash peméTka.
CBoiicTBa BEIIECTB C 3TUM TUMNOM pewéTok. Equnas npupoaa XuMHIecKuX CBS3eil.

Crenenb okuciienus. CpaBHEHHE CTENIEHU OKHMCIICHUs U BalleHTHOCTU. [IpaBuna pacuéra
CTeTeHeW OKUCIICHUS 10 POpPMYIIaM XUMHUYECKUX COCTUHEHUI.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakinu. OnpeneneHue CTeneHell OKUCIEHUs I
JIIEMEHTOB, O0O0pa3yIolIUX BelIecTBa pa3HbIX KiaccoB. Peaknuu HWOHHOTO oOMeHa W
OKUCITUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENIb M BOCCTAHOBUTEIb, OKUCIEHUE U
BoccTaHoBNeHUEe. (CocCTaBi€HHE YpPAaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLHM
METO/IOM DJIEKTPOHHOTO OasiaHca.

JdeMoHcTpanuu
e Buneo ¢pparments! u crnaiiapl «MloHHAsS XUMHUYECKas CBSI3bY.
o Komiekuus BenecTs ¢ MOHHON XMMHUYECKOH CBSI3BIO.
o Mo/eny HOHHBIX KPUCTAININYECKUX PEIIETOK.

. BI/I,ZLCO(bpaPMeHTLI u cnaﬁnm «KoBalleHTHAs] XUMHUYECKasl CBI3bY.
. KOHHGKL{I/IH BCIICCTB MOJICKYJISIPHOT'O U aTOMHOTI'O CTPOCHHU L.



o Mozaenu MOJIEKYISPHBIX U aTOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
e BuzneodparmenTsl u cnaiiapl «MeTamunyeckas XMMU4ecKas CBSI3b.

o Koymexkuus «MeTtaiisl U CIUIaBbD).

o BsaumopnelicTBrue IMHKA € CEPOH, COJITHOU KUCIOTOU, XJIOPUIOM MEIU
(.

o Topenue maruus.

o B3saunmoznelicTBue XJIOpHOW U CEPOBOAOPOIHOM BOIBI.

JlabopaTopHble ONBITHI

29.  U3rortosiieHHe MOJEIH, HTIOCTPUPYIOILEH CBOMCTBA METAIINYECKO
CBSI3H



Conep:xanue yueOHOro npeamera Xumus 9
KJIACC

(68 yacoB, 2 yaca B He1eJI10)

IToBTOpEHUE U 0000IIEHHE CBeIeHHIT M0 Kypcy 8 Kkiacca (5
4acoB)

bunapnasie coemumuHenus. Okcuabl — coseoOpa3ylolIMe H  HECO0JIe0Opasyrolue.
I'mapoxcuapt: ocHOBaHMs, aM(oTepHbIe, KUCI0ThL. CpeHne, KHCIble, OCHOBHBIE COJIH.

O0600meHne cBeCHNI 0 XUMUYECKUX peakiusix. Kimaccupukanuss XaMUUeCKUX peaKIiii
[0 pa3JMYHBIM OCHOBAHHUSAM: COCTaBY W YHUCIY pearupyoumux u oO0pa3yroIIMXCs BEIIeCTB,
TerioBoMy 3(G(eKTy, HalpaBlI€HHMIO, W3MEHEHHIO CTElEHEH OKHCIIEHUS DIIEMEHTOB,
00pa3yoIlKX pearupyromire BelecTsa, ¢pa3e, UCIoIb30BaHUI0 KaTaln3aTopa.

[lonaTHEe O CKOPOCTM XUMHYECKOM peakuuu. DakTopsl, BIMAIOIIME HAa CKOPOCTh
XUMHMUYECKUX pEaKIUil: Mpupoja pearupyrouiux BEIIeCTB, MX KOHIIEHTpalus, TemrepaTypa,
IJIOLIa/1b COIPUKOCHOBEHMSI, HalIMune KaranusaTopa. Karamus.

JdeMoHcTpauuu

o O3HaKoOMJIEHHE C KOJUIEKIIUSIMU METAJJIOB U HEMETAJIJIOB.

¢ (O3HakKOMIIEHHE C KOJUICKIIMSIMI OKCHIOB, KHCIIOT 1 COJICH.

. 3aBUCHMOCTb CKOPOCTH XUMHYECKOW PEaKIUK OT IPUPOIBI
pearupyromux BeIIeCTB.
. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKON PEAKIIUU OT

KOHIICHTPAIIUH PEarupyroIIuX BEIIECTB.
e 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIUH OT IUIOMIAIN
COTIPUKOCHOBEHHS PEarupyroIINX BEIMIECTB («KUTISIIHHA CIIOM»).
. 3aBUCHMOCTh CKOPOCTH XUMHUUYECKOW PEAKITUN OT TEMITEPaTypPhI
pearupyronux BeniecTs.

JlaGopaTopHble ONbITHI

B3anMoneiicTBue aMMuaka v XJI0poBOJ0Opoa.

Peaxkuus HedTpanuzanum.

Hab6nronenue terioBoro 3dexra peakiuu HeUTpaTr3alum.
BsaumMopelicTBre cepHO KUCTOTHI ¢ okcuaoM meau ().

Paznoxenune IEPOKCHUJa BOJOPOaa C IOMOIIBIO KaTala3bl KapTO(l)eJ'ISI

o0 AWM E

3aBUCHMOCTh CKOPOCTH XMMHYECKOW peakluu OT MPHUPOABI Pearupyrounx
BEIIECTB Ha MPUMEpPE B3aUMOJICHCTBUS PAaCTBOPOB THOCYNIb(aTa HATpUS U XJIopHuaa dapus,
THOCYNb(aTa HATPHUS U COISTHON KUCITIOTBI.

7. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peaKiuy OT MPUPOJIbl METAIIOB MPU UX
B3aUMO/JEHUCTBUM C COJITHOU KHUCIIOTOM.

8. 3aBHCUMOCTh CKOPOCTH XUMHYCSCKOM p€akuuu OT IIPUPOJbI KHCJIOT IIpH
B3aHMOJICCTBUM HX C 5KEJIE30M.

9. 3aBUCHMOCTD CKOPOCTH XUMHYECKOMN pPCaKiuu OT TCMIICPATYPHI.
10 3aBUCHMOCTD CKOpPOCTH XUMHYECKOMN pCaKkinn OT KOHICHTPALlUH.

11. 3aBucuMOCTh CKOPOCTH XMMHUYECKOM PEAKUMU OT ILIOIAAU CONPUKOCHOBEHHUS
pearupyromux BeuIecTB.

12.  3aBuCHMMOCTBH CKOPOCTH XUMHYECKON PEAKIMK OT KaTalu3aTopa.
XuMHYeCcKHE PeaKIui B pacTBopax 31eKTpoantos (10 yacos)

[lonsiTue 00 HIEKTPOIUTHUECKOW JUCCOLMALMU. OJIEKTPOIUTHI U HEIIEKTPOJHUTHI.
MexaHn3M JUCCOLMAIMU  IEKTPOJIUTOB C  PA3NIMYHBIM  XapakTepoMm cBsi3u. (CreneHb
ANIEKTPOIUTUYECKOH uccoranui. CHUIIbHBIE U c1a0ble 2JIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUST TEOPHU BIIEKTPOIMTHUECKO nuccoumanuu. Kiaccuduxanus



MOHOB M UX CBo¥cTBa. KHCIOTBI, OCHOBaHMS M COJIM KaK 3JEKTPOJIUTHL. VX Kinaccupukanus u
JUCCOLALHS.

OOmme XUMUYECKHE CBOWCTBA  KUCIOT: HW3MEHEHHE OKPAacKH  HHAWKATOPOB,
B3aUMOJCMCTBHE C METaJUlaMH, OKCHUAAMM U THUAPOKCHIAMU METalIOB, MU  COJSIMHU.
MouiekynspHble U HOHHBIE (IIOJIHBIE U COKPAILLEHHBIE) YPABHEHUS PEAKIUIL.

XHWMHUYECKUHI CMBICII COKpPALIEHHBIX YPAaBHEHHU. Y CIIOBHSI IPOTEKAHUS PEAKIIMM MEXKy
JIEKTPOJIMTAMHU 10 KOHIA. P51 aKTUBHOCTH METaJIOB.

OO0mue XUMHYECKHE CBOMCTBA MIENOYeil: B3aMMOJECHCTBHE C KUCIOTaMH, OKCHAaMU
HeMeTayioB, cojsmu. OOmme XWMHUYECKHME CBOICTBA HEPACTBOPUMBIX  OCHOBAHMIA:
B3aMMOJICHCTBHE C KACIOTAMU, PA3JI0KEHUE IIPU HATPEBAHUH.

OO0mue XUMUYECKHE CBOWCTBA CpPEIHUX COJICH: B3aWMOJCHCTBUE C KHCJIOTaMH,
LIEJI0YaMH, COJISIMU M MeTaJulaMH. B3auMoaeicTBHE KUCIBIX COJIEH CO IIEI0YaMHu.

I'unponus, kak 0OMEHHOE B3aUMOJIEHCTBUE coJiel ¢ BOJOM. ['maponu3 cosii CUIBHOTO
OCHOBaHUS U ciaboil KucnoThl. ['Maponu3 coau cinaboro OCHOBAaHUS M CHJIBHOM KHUCIJIOTHI.
Hlkana pH.

CBoiicTBa KUCIIOT, OCHOBaHUHM, OKCUJOB M COJIEH B CBETE€ TEOPUM DIIEKTPOJIUTHUECKON
JUCCOLMAIMU U OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

JdemoHcTpaumnu.
e lcnplTaHue BEMIECTB U KX PACTBOPOB HA DJIEKTPOTPOBOTHOCTD.
e 3aBUCHUMOCTH ANEKTPOIIPOBOAHOCTH YKCYCHOM KHCJIOTHI oT
KOHICHTpaluHuu.

° HBI/I)KGHI/IG OKpalI€HHBIX NOHOB B 3JICKTPUYCCKOM II0JIC.
o Ompenenenue xapakTepa cpelibl B pacTBOpax COJIEH.
JlaGopaTropHbie ONbITHI.
13.  JIuccoumanms ciaGbIX 31EKTPOIMTOB HA IIPUMEPE YKCYCHON KMCIOTHI.
14, U3menenme oxpacku HHAUKATOPOB B KHCIOTHOM CPEJIE.
15.  Peakuums HeliTpanM3anuu pacTBOpa METOYH PA3IMIYHBIMKE KHCJIOTAMH.

16. Tlonyuenue rugpoxcuna meau (1), u ero B3anmoeiicTue ¢
Pa3IUYHBIMU KMCIOTAMH.

17. BsaumogeiicTBue cunbHbIX KMCIOT ¢ okcuaoM meau (11). 18-20.
BsauMoaeiicTBre KUCIOT ¢ METAJUIAMH.

21. KadecTBeHHas peakiys Ha KapOOHAT-HOH.

22. TlomydeHue cTyHSI KPEMHUEBOH KUCIIOTHL.

23. KadecTBeHHas peaKilis Ha XJIOPHU] - UM CY/Ib(aT-HOHbI

24.  V3meHeHHe OKpacky HHIMKATOPOB B IIEJIOYHOMH cpejie.

25.  BzaumogjeicTBHE LIEN0YEH C yIIEKUCIBIM Fa30M.

26. KadgecTBeHHas peaKiyus Ha KATHOH aMMOHHSI.

27. Tlonyuenue ruapokcuna meau (1) u ero pasznosxkenue.

28.  BsaumogeiicTBHE KapOOHATOB C KUCIOTAMH.

29. Tlonyuenue ruapoxcuna sxenesa (111).

30. BsaumopeiicTsue xenesa ¢ pactBopom cynbdara meau (11)

IIpakTH4eckue padoTpl

1. CBoiicTBa KMCIIOT, OCHOBaHHIA, OKCHIOB H COJIEH B CBETE TEOPUH
5JIEKTPOIUTHYECKOH TUCCOIMALMH M OKUCIIUTEIBHO - BOCCTAHOBUTEIBHBIX
peakuuii

Hemerayuibl 1 UX coequHeHus (25 yacoB)

CTpOeHI/IC aTOMOB HEMCTAJIOB W HX IIOJIOXKCHHUE B HepHOHH‘{CCKOﬁ cucreMe. Psn
QJICKTPOOTPULATCIIBHOCTH. KpI/ICTaJIHI/I‘-IeCKI/Ie pCI_I_IéTKI/I HCMCTAJIJIOB — IMPOCTHIX BCIICCTB.
A.]'IJ'IOTpOl'[I/Iﬂ u eé IMPUYINHBI. du3nyeckue CBOCTBa HEMETAJIIOB. O6IJ_II/IC XHMHUYECKHE CBOMCTBA
HEMCTAJIOB: OKHMCIUTCIIbHBIC U BOCCTAHOBUTCIIBHBIC.



lNasiorensl, crpoeHue MX aToMOB U MOJIeKysl. Dusznueckre U XUMUYECKHE CBOMCTBA
raJIOr€HOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOWCTB T'aJIOTEHOB B 3aBUCUMOCTH OT MX ITOJIOKEHMUS
B [lepuonuueckoii cucrteme. HaxoxkaeHue rajjoreHoB B IPUPOJIE U UX NOJydeHHE. 3HAUEHUE U
IIPUMEHEHHE TajlOre€HOB.

l'ajloreHOBOIOPOABI M COOTBETCTBYIOLME UM KHCIOTBI: IUIABUKOBAs, COJIAHAL,
OpOMOBOJIOpOIHAS, MOAOBOJOpOaHAs. [amoreHunsl. KauecTBeHHBIE peakIuyu Ha TaJOTEHHI-
noHbl. [IpuMeHenue coeqMHEHNH Trajlor€HOB U UX OMOJIOrHYecKas poJib.

OO6mas xapakrepuctuka 3mneMeHToB VIA-rpynmnsl. Cepa B mpupoje U €€ IMOoJyuyeHHeE.
AnnotponHbsle MOAM(HUKAMK CEephl M WX CBOWCTBA. XHWMHYECKHE CBOWCTBA Cepbl U €&
IIPUMEHEHHUE.

CepoBOJIOpOA: CTPOEHUE MOJIEKYIIbI, (PU3MUECKUE U XMMHUYECKHE CBOMCTBA, MOJIy4YE€HUE
u 3Hauenue. CepoBogopoaHas kuciora. Cynbhuasl u ux 3HaueHue. JIIoMuHOPOpHI.

Oxcuy cepol (1V), cepauctas kuciora, cynbpuThl. KauecTBeHHas peakius Ha Cylnb(OUT-
HOH.

Oxcupn cepsl (VI), cepHas xucnora, cyibdarel. Kpucramioruaparsi.

KauectBeHHas peakius Ha cynbdar-uoH.

CepHnas KucioTa - CUIbHBIN A1eKTposuT. CBOMCTBa pa30aBIeHHON CEPHON KUCIIOTHI, KaK
TUMAYHOW KHUCIIOTHI: B3aUMOJEUCTBUE C METAJUIAMU, OCHOBHBIMU U aM(OTEPHBIMU OKCUIAMH,
OCHOBaHUSAMHU U aM(pOTEPHBIMU THUAPOKCUIAMH, coisiMu. KauecTBeHHas peakuusi Ha cyiabgar-
HOH.

OOmras XapakTepUCTHKA AJIEMEHTOB VA-rpynmbl. A30T, CTPOEHHE aToMa U MOJIEKYJIbI.
Ouznyeckue MU XUMHUYECKHE CBOICTBA M MpPUMEHEHHE a30oTa. A30T B MPUPOJE U €ro
OunosloruYecKas poJb.

AMMHaK, CTpPOCHHME MOJICKYJbl M (U3HYECKHE CBOWCTBA. AMMHayHas  BOJa,
HaIaTBIPHBIA CHOUPT, THApPAT amMMuaka. J[OHOpHO -aKIEeNTOpHBI MeXaHu3M OOpa3oBaHMS
KaTHOHAa aMMOHMs. BoccTaHoBUTENBHBIE CBOMICTBA aMMHaKa. CoJii AMMOHHMS M UX IPUMEHEHHUE.
KauecTBenHas peakuys Ha KAaTUOH aMMOHUS.

Oxcuppl a3oTa: HecoJaeoOpas3yroume U KUCIOTHbIE. A30THCTasi KUCIOTa M HUTPHUTHI.
A30THas KUCIO0Ta, €€ MoJiyueHue u cBoiictBa. Hutparsi.

®docdop, crpoenne aroma u ammorponus. Pochuapl. Pochun. Oxcun pochopa(V) u
oprodochopnas kucinota. Pocdatel. DochopHbie ynodpenus. MHCEKTULIHIBL.

O6mras xapakrtepuctrka 371eMeHTOB |V A-rpynmbl: 0COOCHHOCTH CTPOSHHUS aTOMOB,
MPOCTHIX BEIIECTB U COCAMHEHUIN B 3aBUCMMOCTH OT MOJIOKEHUS 3JIEMEHTOB B [lepuonnueckoi
cucreme. Yriaepoa. AJUIOTpOnHble MOAUUKAUKU: aiama3, rpadut. AMOPQHBII yriepoa U ero
copTa: caka, AaKTUBUPOBAHHBIM yroiab. ApncopOuus. XHUMHUYECKHE CBOWCTBA yIJepoja.
Kokcoxumuueckoe mpou3BOACTBO U ero npoaykius. KapOusl.

Oxcup yrnepona (II): ctpoenue Momnekynsl, MoydeHue u ero cpoiicrsa. OKcu yriepoa
(IV): ctpoenue MoJieKynbl, MOJTy4Y€HHE U €ro CBOMCTBA. YrojbHas kuciaota. Conu yroiabHOMH
KHUCTIOTHI: KapOOHATHI ¥ TUApoKapOoHaThl. TexHuueckas U MuiieBas coja.

Heoprannueckne n opraHM4ecKue BEIIECTBA. YTJIEBOJOPOJbl. XUMUUYECKOE CTPOEHHUE
OpPraHMYECKUX BELIECTB, KAK MOPSAIOK COCAMHEHUSI aTOMOB B MOJIEKYJIE 110 BAJICHTHOCTH.

Mertan, 3TaH, KaKk IpeesIbHbIE YIIEBOAOPOAbl. DTUIIEH U ALICTUIIEH, KaK HENPEICIIbHbIE
(HeHaCBhIIIEHHbIE) YTIeBOJOpoJbl. [opeHue yrieBomoponoB. KauecTBeHHbIe peakuu Ha
HENpPEIENbHbIE COETUHEHMSL.

OTWIOBBIA ~ CIUPT, €ro IMOJIydeHHe,  NpPUMEHEHHEe U  (PU3HOJIOTHUECKOe
JEHCTBHE. TpéxaToMHBII CIIMPT  TJIMIIEPHH. KayecTBeHHas peakiyst Ha
MHOT'OAaTOMHBIE CIIUPTHI. YKCYCHasl - IPEJCTaBUTEINb Klacca KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenue ero aroma u ceorictBa. Kpemuuii B npupoae. Cummuuasl U CHIIaH.
Oxcun kpemuusi(1Y). KpemuueBas kucnora u €€ cou.

[IpousBoncTBo CTEKJIa U LIEMEHTA. ITpoaykuus CUJIMKATHOU
MIPOMBIIIJIEHHOCTH: ONTUYECKOE BOJIOKHO, KepaMuKa, dapdop, dasHc.

OnTHYECKOE BOJIOKHO.



Hemeranner B mpupone. @pakuuoHHAs MEpPEroHKa >KUAKOTO BO3JAyXa Kak Croco0
HOJy4eHHUs KucCIopoja, a3oTa, aproHa. Ilomyuenme docdopa, kpemHus, xiopa, Hoza.
DNEeKTPOIN3 PACTBOPOB.

[TonyueHue cepHOI KUCIOTHL: ChIPbE, XUMU3M, TEXHOJIOTMUECKAsk CXEMa, METOJI KUIISALIETO
CJ10s1, IPUHLUIIBI TEIUI00OMEHA, MPOTUBOTOKA U LUpKyasiuuu. Oneym. IIponszBoacTBo ammuaka:
CBIPBE, XUMU3M, TEXHOJIOTHUYECKas CXEMa.

JdeMoHcTpanuu

Konnekuus nemeramios.
Mogenu KpucTauIMu4ecKuX PeméToOK HEMETaUIOB: aTOMHBIEC U

MOJICKYJIAPHBIC.

O30HATOP ¥ MPUHIIUIIBI €T0 PAOOTHI.
lNopenne HemeTaoB - MPOCTHIX BEIIECTB: cephl, hochopa,

APEBECHOTO YIJIA.

MEJBIO.

[ )
KHUCJIOTOH.

MEJIBIO.

HEM

OO0pas31ibl rajoreHoB - MPOCTHIX BEIIECTB.

B3anMoeiicTBue raloreHoB ¢ METAJIIaMU.

BriTecHenue xjaopa OpoMOM WM 1012 U3 pacTBOPOB UX COJIEH
Konnekuus npupoAHbIX COEMHEHUH XJI0pa.

B3anmopericTBre cepbl ¢ METAIIIIAMH.

I'openue cepsl B Kucmopoe

Konnexkuus cynbGuaHbIX py.

KauecTtBenHnas peaxius Ha cylbpua-uOH

OO6ecrBeunBaHNE OKpALICHHBIX TKAHEH U I[BETOB CEPHUCTBHIM I'a30M.
B3aumoperictBrue KOHIIEHTPUPOBAHHOU CepHOM  KHUCIOTHI  C

OO0yrnuBaHue OPraHMYECKUX BEIIECTB KOHIICHTPUPOBAHHOM CEPHOM

Huarpamma «CocTtaB BO3ayXa».
Buneodparments! u cnaiiasr «IItuapu 6a3zapb».
[Tonyuenue, cobupanue u pacro3HaBaHUE aMMHUAKa.

Paznoxenue Guxpomara aMMOHHS.
Bsaumonelicteue KOHIIEHTPUPOBAHHOM a30THOW  KHUCJIOTHEI C

I'openue yepHoro nopoxa
Paznoxenne HUTpaTa Kajaus U TOPEHHUE APEBECHOTO yroJibka B

OO6pa3ubl NpUPOIHBIX coenuHeHui docdopa.
I'openue pocdopa Ha BO3IyXe U B KUCIOPO/IC.
[Momy4yenune Genoro Gocdopa v UCIIBITAHUE €TI0 CBOWCTB

Konnexkuus «O6pa3iibl IpUPOIHBIX COSTUHEHUN yriaepoaa»
[Hoptper H. 1. 3enunckoro. [lornomenne akTHBUPOBAaHHBIM

yII€M pacTBOPEHHBIX BELECTB UJIU a30B.

Y eTpoicTBO MPOTUBOra3a.
Monenu MOJIEKyYIl METaHa, 3TaHa, THJICHA U alleTUJICHA.

BsaumoneiicTBue sTuIeHa ¢ OpOMHOMN BOJIOM U paCTBOPOM

IepMaHraHaTa KaJus.

OO0mre XMMUYEeCcKHe CBONCTBA KHCIOT HAa MPHUMEPE YKCYCHOU KHUCIOTHI.
KauectBenHas peakiiyisi HA MHOTOQTOMHbBIE CIUPTBHI.

Konnekuus «O6pa3iibl MPUPOTHBIX COSANHEHUN KPEMHUSD.

Konnekuus crekia, kepaMuKH, IEMEHTA U U3/I€TIUN U3 HUX.

Konnexus mpoyKiuu CHIIMKaTHOW MPOMBIIIIIEHHOCTH.

BuneodparmeHTs A CIIaiabl «IIpousBoacTeo CTEKJIa Hu



OEMCHTA.

. Komnexuus «IIpupogHblie COeIMHEHNS HEMETAILIOB.

. Buneodparmentsr U CIanasl «®DpakuuoHHas [IEpEroHKa
KUJKOIO BO3LyXa»

. Buneodparments! u cnaiiasl «Ilomyuenue Bogopoaa,
KHCJIOPO/1a U TaJIOT€HOB 3JIEKTPOJIUTUYECKUM CIIOCOOOM.

. Mogenu annaparos 1JIs1 IPOU3BOICTBA CEPHOU KUCIIOTHI.

. Monenp KAIAMETo C0A.

. Monenb KOJOHHBI CHHTE3a aMMHUAKa.

. Buneodparmentst u cnaiinst «I[Ipor3BOACTBO CEPHOI KUCTOTHI.

. Buneodparmentsi u ciaiiipl «I[Ipon3BoacTBO aMmMHuaKay.

. Konnexuus «CoIpb€ 11 NOTYUEHUSI CEPHON KUCIOTBI».

JlabopaTopHble ONBITHI

31. PacmnosHaBaHMe raloreHHI-HOHOB.

32. KadecTBeHHBIE PEaKIMHU Ha CyITb(aT-HOHBL.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHUSL.

34. Xumunueckue cBOMCTBA a30THOM KUCIIOTHI, KAK JJIEKTPOJIUTA.
35.  KauectBeHHble peakuuu Ha Gocdar-HoH.

36. Tlomy4eHue v CBOWCTBA yrOJIbLHOM KHCIIOTHL

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38.  IlpomyckaHue yrieKucioro raza 4epes pacTBop
CHJTUKATa HATPUSI.

IIpakTn4yeckune padboThI

2. H3ydeHue CBONUCTB COJISTHOM KUCIIOTHI.

3 H3ydeHue cBOMCTB CEpHOU KUCIIOTHI.

4, [Tonydyenne amMuaka U U3y4eHHE €r0 CBOWCTB.

5 [Tonyuenue yriekucaoro raza u U3y4eHue ero CBOMCTB.

MetaJiibl 4 UX coequHenusn (174acoB)

[Tonoxenue meramnoB B Ilepuoamdeckoil cucreme xumMuueckux syemeHtoB . .
MenpeneeBa, CTpO€HHE MX aTOMOB M KPUCTA/UIOB. MeTajyinueckas CBSI3b W MeETaJUIMYecKas
Kpuctaumaeckas pemérka. Ou3ndeckue CBOMCTBA METAIOB: JICKTPO- M TETUIONPOBOIHOCTD,
OTpaKaroIIasi ClIOCOOHOCTD, MJIACTUYHOCTh. CIutaBbl YEPHBIC U IIBETHHIE.

Meramuibl KaK ~ BOCCTAHOBHUTENH.  ODJICKTPOXUMUYECKUM Pl HANPsHKCHUH.
B3anMoielicTBre METAIIOB ¢ HEMETAJJIaMU, OKCUAAMH, KHUCJIOTaMH, COJISIMU. AJTFOMUHOTEPMHUSL.
CtpoeHne aTOMOB M IPOCTBIX BEIIECTB IMEJOYHBIX METAJIOB. 3aBUCHUMOCTh (PU3HYECKHX H
XUMUYECKUX CBOMCTB IIEJIOYHBIX META/UIOB OT 3apsjioB sAep HX aToMoB. OKCHABI H
TUAPOKCHUIBI IIETIOYHBIX METAJIOB, UX MOJY4YeHHE, CBOMCTBA, MpUMeHeHue. BaxHeiiue comu
IIETOYHBIX METAJUIOB, MX 3HAYEHHE B KUBOW M HSKUBOU MPUPO/JIC U B KU3HU YEIOBEKA.

CtpoeHne aToMOB M TIPOCTHIX BEHIECTB IIEJIOYHO3EMENIBHBIX META/UIOB. 3aBUCUMOCTh
(buU3MUYECKUX W XUMHMUYECKUX CBOWCTB MIEJIOYHO3EMEIbHBIX METAJNIOB OT 3apsAoB slep HX
aToMOB. OKCHJIBI U THAPOKCHIBI IIETOYHO3EMENbHBIX METAIJIOB, UX TMOJY4YeHHE, CBOWCTBA U
npuMeHeHne. BakHelmre coiau mETOYHO - 3eMeNbHBIX METAJIOB, UX 3HAYCHHE B MPHUPOJAE U
KU3HU yenoBeka. KapOoHaThl v ruApokapOOHATHI KalbIIUA.

XéctrkocTh BOIBI: BpeMeHHas u TMocTOosiHHAsA. CrocoObl yCTpaHEHUs BpPEMEHHOU
xEctkocT. CocoObl ycTpaHeHHs TOCTOSHHOM kEcTKkocTH. MoHuThl. CoeIMHEHUS aTIOMUHUS B
npupojae. XUMHUYECKUE CBOMCTBA anmtoMuHMsI. OCOOEHHOCTH OKCHAA M TUAPOKCHUIA ATFOMUHUS
Kak aM(pOTEepHBIX COeAMHEHUN. BaxxHeie comu amoMuHus (XJI0pui, Cyabgar).

OcobenHocTH cTpoeHUs: aToMa xenesa. JKene3o B mpupoje. Baxkueimue pyasl xenesa.
Oxcunpt u ruapokcuabl skenesa (1) u sxemesa (). Comum sxenesa (II) u xemeza (I1).
OO6HapyxeHne NOHOB KaTHOHOB XKeJle3a B pacTBOpe. 3HAUCHUE COeTMHEHU jKeme3a.

Koppo3zus xumuueckas u 31eKTPOXUMHUUYECKasi. 3aluTa METAIJIOB OT KOPPO3HUH.
MerTasisl B IpUpo/Jie: B CBOOOTHOM BUJIE U B BHJIE COCTUHEHUIA.



ITonsatne o meramurypruu. YépHas u uBeTHas Meraiuryprus. [Iupomeramryprus,

TUIPOMETAJLTYPIHs, dJeKTpoMeTautyprus. JloMmeHnsiii mpouecc. [lepepaboTka uyryHa B crajb.

DNEKTPOIN3 PacIUIaBoB.
JdeMoHcTpanuu
o B3sauMonelcTBUE HATPUsL, TUTUS U KAJIbLIUS C BOJIOM.
o ['OopeHue HaTpusl, MATHUS U KEJIE3a B KUCIOPOJIE.
o DBcnplmka TepMUTHOM CMECH.
o B3sauMozeiicTBHE CMECH OPOUIKOB CEPBI U KeJe3a, IMHKA U CEPBI.
o BzamMmopelicTBue alIOMUHHUS C KUCIOTaMH, IISI0OYaMH B BOJIOM.
o B3sauMozeiicTBUE Keme3a U MEIU € XJIOPOM.
. B3anmopelictBue Meny ¢ KOHIEHTPUPOBAHHOM CEPHOM
KHUCJIOTOM M a30THOM KHCIOTOM (pa30aBIeHHON 1 KOHIIEHTPUPOBAHHOM ).
e Okpacka IIaMeHU COeTMHEHHSIMU MIEJIOYHBIX METAJIJIOB.
e Okpacka IjIaMeHu COeAMHEHUSIMH MIET0YHO3EMENbHBIX METAJIIOB.
o Tamenue u3BeCTH BOIOI.

. [Tony4yenue »kEcTKOM BOABI B3aNMOJACHCTBUEM YITIEKHUCIIOTO T'a3a C
N3BECTKOBOM BOJIOM.

e YcrpaHeHHE BPEMEHHOM KECTKOCTH KUTITYEHUEM B TOOABKOM COJIBI.
e YcTpaHeHUe MOCTOSHHOM KECTKOCTH T0OABKOW COIBI.

e VOHWTHI ¥ MPUHIINT UX TEUCTBUS (BUIEO(DPArMEHT).

o Kosuiekuusi IpupoaHbIX COCTMHEHUN ATFOMUAHHS.

e BuaeodparmeHnTs U CIIaiIbI «Oxkcung ATIOMUHUS u
MO (UK.
o [Tony4yenne aMmpoTepHOTO THAPOKCH/IA ATFOMUHUS U

HUCCIIETOBAHUE €TI0 CBOMCTB.
o  Komnexmus «XuMHUdecKre HCTOYHUKH TOKa).
. Pe3ynbpTaThl ATMTEILHOTO SKCIIEPUMEHTA TI0 U3YUCHHIO
KOPPO3UH CTAJILHBIX U3JICTIUH B 3aBUCUMOCTH OT YCJIOBHM ITPOIIECCOB.

e Boccranosnenue meau u3 okcuaa meau (1) Bogopoaom.
e Buneodparmentst u crnaipl « [ [pon3BoaCTBO UyryHa U CTAIN».

o BugeodparmenTsl u ciaiinpl «M31en1s U3 4yryHa u CTajny.
o BugeodparmenTsl u cnaiiapl «[[pOU3BOACTBO ATIOMUHUSY.
JlaGopaTopHble ONbITHI
39.  BsaumogeiicTBue xene3a ¢ pactBopom cyinbdara meau (11).
40. TlomydeHue U3BECTKOBOM BOJBI U OIIBITHI C HEM.
41. Tlonyuenune rugpoxcunos xenesa (1) u (11).
42. KauecTBeHHbIE peaKLMU HA KATHOHBI JKeNIe3a

IIpakTH4eckue padoTnl
6. [Toyuenue >kecTKOM BOIBI U CIIOCOOBI €€ yCTpaHEHUS!.
1. Pemenue sxkcniepuMeHTaNbHBIX 3314 110 TeMe «MeTauib.

Xumus ¥ oKpy:Kamoimas cpeaa (2 yaca)

€ro

CTpOCHI/Ie 3emMin: AApO, MaHTUS, 3EMHAs KOpa, Uux XHUMHUYECKHUM COCTaB. .HI/ITOC(bCpa U eé

XUMHUECKUi cocTaB. MuHnepansl. Pynel. Ocagounsie nopoel. Ilosie3Hble HCKOIaeMBbIe.
Xumudeckuit coctaB ruzipochepbl. XMMUYECKHH COCTaB aTMOC(hEpHI.
VICTOYHMKHM XMMHUYECKOTO 3arpsi3HEeHHsI OKpYyKaroliei cpesl. [ mobanbHbIe

OKOJOTHYCCKHE Hp06J'ICMBI YCJI0BCUYCCTBA: HapHHKOBBIﬁ B(I)Q)GKT, KHUCJIOTHBIC JOXXAHU, O30HOBBIC

ABIPHI. Me)K,[[yHaPOI[HOC COTPYAHHUYICCTBO B obOmactu OXpaHbI Oprxca}omeﬁ Cpeabl OT
XUMHYCCKOTO 3arpsA3HCHUA. «3enéHas XuMus».



JdemMoHcTpanuu
e Buneodparmentsl u cnaiinpl «Ctpoenue 3eMiau U €€ XUMHUYECKUN COCTaB.

o Komnekuus MUHEpaaoB U TOPHBIX TOPO/I.

. Komnexuus «Pyabl MeTamnosy.
. Buneodparments! u cnaiiabl «I 1odanbHbIE SKOJOTHYECKHE
po0OJIEeMBI YEJIOBEYECTBAY.

JlabopaTopHble ONBITHI
43. Wsyuenwue rpanura.

O0o00menne 3HAHUI 10 XMMMH 32 KYPC OCHOBHOM LIKOJIbI.
IMoaroroBka k OCHOBHOMY rocyiapcTBEHHOMY 3K3aMeHY (7 4acoB)

CrpoeHue aToMa B COOTBETCTBUM C IIOJIO)KEHHEM XHMHUYECKOTO 3JIEMEHTa B
[lepuoguueckoir cucreme. CTpoeHUE BeLIECTBA: XMMHMUYECKas CBA3b U KPHUCTAJUIMYECKUE
peméTky. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX 3JEMEHTAMM IPOCTHIX BEUIECTB (METaJUIOB,
HEMETaJIOB, OJIATOPOJHBIX ra3oB) OT IOJIOXKEHHUS 2JIeMEHTOB B llepuoauueckoil cucreme.
Tunonorus HeopraHM4eCKUX BEUIECTB, JIEIEHNE UX Ha Kiacchl U rpynmnsl. [Ipencrasurenn.

[Ipu3Haku M yclnoBUSI MPOTEKAHUS XUMHUYECKMX peakiuil. Tumonoruss XuMuU4ecKux
peakuuii MO pPa3NMYHBIM OCHOBaHUSAM. Peakuuu wuoHHOro oOmeHa. OKHCIHUTENBHO-
BOCCTAaHOBHTEJIBHBIE PEAKIINH.

XHWMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB. XapaKTepHbIE XHMHUYECKHME CBOWCTBA
coJieoOpa3yooInX OKCUIOB, THIPOKCUIIOB (OCHOBAaHUHM, KHCIOT U aM(POTEPHBIX THIPOKCUIIOB),
CoJIen.



YueOHo-TeMaTHYeCKuii IJIaH

No HaumenoBanue paznenos (Tem) KoymuectBo B TOM uncne Ha npoBeneHne
9acoB I10 [IpakTrueckux paboT KonTtponbHbIx
nmporpamme pabot
8 knacc
1 HauanbHabIe MOHATHS ¥ 3aKOHBI XUMHAH 21 2 1
2 Bakneiimive npeacTaBUTeNIM HEOPraHUYECKUX 18 2 1
BemecTB. KonmuecTBeHHBIC OTHOMICHUS B XUMUHN
3 OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHNN 10 1 1
4 [Tepnoanueckuit 3akoH u [lepuoanueckas cucrema 8
xumudeckux aneMmeHToB JI. M. Menaeneera u
CTpOEHHUE aToMa
5 Xumuyeckas CBSI3b. OKHCAUTENBHO - 11 0 1
BOCCTaHOBUTEJIbHBIE PEAKIINU
Peseps 2
Hroro 70 5 4
9 knacc
1 [ToBTOpEeHME 1 0000IIIEHNE CBEIEHUH TI0 KYpCy 8 5
KJ1acca. XMMUYECKUE peakuu
2 XHUMHUYECKUE PEAKIIMK B PACTBOPAX 10 1 1
3 Hemeraiuisl 1 UX cCOETMHEHUSI 25 4 1
4 Merasuisl ¥ UX COEIUHEHUSI 17 2 1
5 XUMUS ¥ OKpYKarolas cpena 2
6 O060011eHre 3HaHUH 110 XUMUH 32 KypC OCHOBHOM 7 1
mikouibl. [ToaroroBka k OCHOBHOMY
rocyJapcTBeHHOMY 3k3aMeny (OI'D)
Peseps 2
Uroro 68 7 4




7. Ka.ﬂeuz{apﬂo-TeMaanecxoe IVIAHUPOBAHHE yqeﬁﬂoro nmpeamMera Xumusn 8

KJ1ace
Ne Tema ypoka KosnyecrBo [ara Jomaninee HUcnoab3oBanue
n/n 4acoB NpoBe/IeHUs 3a1aHue 000py10BaHUSI LIEHTPA
«Touka pocra»
1 2 3 4 9)
HavyanbHble NOHATHS ¥ 3aKOHBI XuMuu (21 4)
1 [Ipenmet xumuu. Posib XMMUHM B )KU3HU YEJIOBEKA 1
2 MeToas! U3ydeHNs XUMUU 1 JaTunk TemrepaTypsl
(TepMOTIapHBIii),
CITUPTOBKA
3 Bxoanas muarnoctudeckast pabota 1
4 | ArperaTHble COCTOSIHUS BEILIECTB
5 IT. p Ne 1 «3HakoMCTBO ¢ J1abOpaTOPHBIM
o6opynosanueM. [Ipasuna Th npu pabote B kabunete
XUMHID»
6 OuznyecKue IBICHUS B XUMUHU 1 JaTuuk TemmepaTypbl
IIJIATUHOBBIN
7 |ILp.Ne2 «AHanu3 mo4YBbI» 1
8 | ATOMHO- MOJIEKYJIIpHOE 1
yueHue. XMMHUECKUE AIEMEHTHI
9 |3HaKku XUMHUYECKUX 1
AJIEMEHTOB.
10 |Ilepuoguveckas TabauIia XuMU4YECKUX 3eMeHToB /1. U. 1
Menneneesa.
11 | Xumuueckue GopMyIibl 1
12 | Xumuueckue GopmyIsl 1
13 [BanenTtHOCTH 1
14 |BaneHTHOCTh 1
15 | Xumuyeckue peakimu. 1




16 |3akoH cOXpaHEHHUs MACCHI BEUIECTB. XUMHUYECKUE 1 Becsl aneKkTpoHHBIE

YpaBHECHUS
17 | Xumunueckue ypaBHEHHs 1
18 | Tumbl XUMHYECKUX PEAKITUIT 1
19 | Tumbl XUMHYECKUX PEAKITUIT 1
20 |[ToBTOpeHue u 06001IeHIE TeMbl «HavaabHbIC TOHATHS U 1

3aKOHBI XUMUK))
21 |K.p.Ne 1 «HavanpHbIe TOHATHUS U 3aKOHBI XHMHW 1

BaskHeiiue npeacTaBUTe M HEOPraHUYeCKUX BemecTB. KoinuecTBeHHbIE OTHOIIEHUSI B XUMHUH
(18 u)
22 |Bo3nyx u ero cocraB 1 [Tpubop Jutst onIpeieIeHAs
COCTaBa BO3JIyXa
23 |Kucnopon 1
24 | II. p.Ne3 «Ilonyuenwue, coOnpaHue 1 pacrlio3HaBaHHe 1
KHCIIOPOJIa
25 | Oxcumer 1
26 |Bomopon 1
27 | ILp. Ned4 «Ilonyuenue, coOnpaHue U pacrio3HaBaHUE 11
BOJIOPOJIA»

28 | Kucnotsr 1 Hudposoii MUKpoCcKOTI
29 | Comm 1
30 [KommnuectBo BemecTsa 1
31 |Pemenue pacueTHbIX 33124 1
32 |MousipHblit 00BEM 1

ra3000pa3HbIX BEIIECTB
33 [PacuéThl Mo XMMHYECKUM 1

ypaBHEHUSIM
34 | Pacu€Tel 110 XUMHYECKUM 1

ypaBHEHUSIM
35 |Boga. OcHoBauus 1
36 |PactBopsl. MaccoBas mpons 1

paCTBOpéHHOFO BCIICCTBA




37 | ILp. Ne 5 «IIpuroTtoBiieHre paCTBOPOB COJICH C X 1
3aJaHHOW MAacCOBOM JOJIEH
38 | O06o00IIeHNE ¥ CUCTEMATH3AIIHSI 3HAHUH 110 TeME: 1
«BakHelmue mpecTaBUTeTN HEOPraHUIECKIX
BemecTB. KomuecTBeHHBIC OTHOMICHHS B XUMUH
39 [K.p.Ne2 mo teme: «BaxkHeiimme mpeacTaBuTeNn 1
HEOpraHWYeCKUX BermecTB. KonmmuecTBeHHBIC
OTHOIICHHS B XHMHUI
OcHOBHBIE KJIaCChl Heopranmveckux coexuHennii (10 1)
40 | Oxkcuapl: KiIacCU(pUKAIUSA  CBOMCTBA 1 Hatuuk pH
41 [OcHoBanus: knaccuuKaIys U CBOMCTBA 1 Hatuuk pH, no3arop
00BEMA KHUJIKOCTH,
OropeTKa, JaT4nuK
TEeMIIepaTypbl
TUTATUHOBBIN, TATUUK
JTaBJICHUS, MarHUTHASI
Menrajika
42 [Kucnotel. Knaccudukamus kuciaot 1
43 [CpoiicTBa KHCIIOT 1
4 | Knaccudukamus comnei 1
45 [CpoiicTBa coneit 1
46 |I['eneTHyecKas CBS3b MEKIY KIIACCAMH HEOPTaHUYECKUX 1
BEIIECTB
47 | ILp. Ne 6 «Pemnienue skciepuMeHTaNbHBIX 3329 1
48 | OO0oOmIeHNe U cUCcTeMaTH3aIUs 3HAHHI TI0 TEME: 1
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCAMHEHUI
49 | K.p. Ne3 no teme: «OCHOBHBIE KJIacChl 1
HEOPraHNYECKUX COCIMHEHUID
IMepuoanyeckuii 3axkon u [lepnoauueckas cucreMa XumMuueckux 3jieMeHnToB /. . MeneneeBa u crpoenne atoma (8 )
50 EcrectBenHsbie cemelicTBa 1
XUMHYECKUX IIEMEHTOB. AM(OTEPHOCTH
51 | Orkpeitue J. 1. MeHnaeneeBbiMm 1




IIepuoauueckoro 3akoHa

52 | OCHOBHEBIE CBEJICHUS O CTPOCHUU aTOMOB. 1
53 | CrpoeHue 3IeKTPOHHBIX YPOBHEW aTOMOB XUMUYECKHUX 1
ameMeHTOB Ne «Nel-20 B tabimme JI. 1. Menpaeneena.
54 |I[lepuoanueckuii 3aKOH 1
. 1. MenneneeBa u CTpoO€HHE aTOMa
55 | XapakrepucTUKa XMMHUYECKOIO AJIEMEHTa Ha 1
OCHOBAHMHU €ro noJioxkeHus B [lepuoanueckoi cucreme
56 |XapakTeprcTHKa XUMHUYIECKOTO dJIEMEHTa Ha OCHOBAaHUH 1
ero noJsioxenus B [lepuonnueckoit cucreme
57 |3nauenue [leprommaeckoro 3akoHa u [lepuoauyeckoi 1
cHUCTeMBI XuMuUueckux djemenToB 1. . MenaeneeBa
Xumuueckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE peakiuu (11 1)
58 |HonHas xumu4deckas CBSI3b 1 JlaTuuk TemrepaTypsl
TUTATUHOBBIN, TATUUK
TeMIIepaTypbl
TEepPMONapHBIN
59 KoBanenTtHas xumuueckas cBsizb 1
60 |KoBaneHTHas nossipHas XUMUYECKast CBSI3b 1
61 | Meraminyeckas XUMHYECKas CBS3b
62 | CreneHb OKUCIECHUS
63 | OxucnuTenbHO- BOCCTAHOBUTEIbHBIC PEAKIIUU
64 | OxucCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUT
65 |O0o00mEeHre 1 cucTeMaTru3alus 3HaHui 1o Temam: «I13
u I[ICX9» u «Ctpoenue Beniecrsa. OBPy»
66 | KontponpHas pabota no temam: «I13 u [ICXD» u
«Ctpoenue Beuiectsa. OBP»
67 | PemeHue pacueTHBIX 33124
68 | IIpomexxyrouHas aTTecTanus

Pe3zepe — 2 uaca - «Pewmenue pacuemnsix 3adauy




Xumus 9 kiace

Ne Tema ypoka KosmyecrBo [ara Jomaninee HUcnoab3oBanue
n/n 4yacos NPOBe/IeHUs 3ajlaHue 00opy10BaHUS LIEHTPa
«Touka pocra»
1 2 3 4 3)
1 | Knaccuduxanms HeOpraHMUECKUX BEIIECTB U UX 1
HOMEHKJIaTypa
2 Knaccudukanus XuMUYeCKX peakiuii o pa3iInyHbIM 1
OCHOBaHUSM
3 Bxoanas muarnoctudeckas pabota 1
4 | IloHsATHE O CKOPOCTH XMMHUECKOMN peaKkinu. 1 [Tpubop st
WJUTIOCTpaLUH
3aBHCHUMOCTHU CKOPOCTHU
XUMHYECKON PEaKIIUU OT
YCIIOBUM
5 | Karamus 1
Xumuueckue peakuuu B pacrpopax (10 u)
6 DNEeKTPOIUTHYECKAS 1 JlaTduk TeMieparypsl
JUCCOLALUs IUIATHHOBBIN
7 OCHOBHBIE NIOJIOKEHUS TEOPUU SIEKTPOJIUTHUECKON 1
muccormaruu (TO]1)
8 XUMHUYECKUE CBOMCTBA KUCIIOT B cBeTe TOJ] 1 Jlatunk
IIEKTPOIPOBOJAHOCTH,
J103aTop 00BbEMa
KHUJIKOCTH, OIOpeTKa
9 XUMHYECKHE CBOMCTBA KUCIOT B cBeTe TOJ], 1
10 XVMHYECKUE CBOMCTBA OCHOBAHUI B CBETE TEOPUU 1
NIEKTPOJIUTUYECKOM TMCCOLMALNN
11 XHMMHUUYECKHE CBOWCTBA COJIEH B CBETE TEOPUU 1
JIEKTPOJIUTUYECKON TUCCOLUALII
12 [Tonsartue o ruaponuse conei 1




13 | ILp. Ne 1. Pemrenue SKCriepruMEHTAIBHBIX 3a/1a4 110 1
TeMe «DJIEKTPOJIMTHICCKAS TUCCOIHAIIFSD)
14 O06o01IeHre ¥ CUCTeMATH3aIHsI 3HAHUH 110 TeMe 1
«XHMMHUYECKUE PEAKITUHU B PACTBOPAX ICKTPOTHTOB
15 K.p.Ne 1 no reme «XuMHUUYeCKuE peakiuu B pacTBOpax 1
AIIEKTPOJIUTOB
Hemetaninbl u ux coeuHerust (25 u)
16 |OOmas xapakTepuCcTHKA 1
HEMETAJIOB
17 | OOmas 1 Amnmapar Juis IpOBEICHUS
xapakrepuctuka snemeHToB VIIA rpynner — XUMHUYECKHX MPOLECCOB
raJOr€HOB (AIIXP)
18 CoennHeHNs raJIoT€HOB 1 JlaT4uk XJI0puI- HOHOB
19 [ ILp.Ne 2. «M3yueHne CBOMCTB COJISTHOWU KHCIIOTBI» 1
20 | OGmas xapakTepuctuka 3neMeHToB VI A - 1 Amnmapat Jy1si IpoBeIeHUS
xanbkoreHoB. Cepa XUMHYECKUX PEaKIui
(AITXP), mpubop mmnst
MOJIy4EHUS Ta30B WIH
anmnapat Kunmna
21 |CepoBomopon u Cyabdu bl 1
22 |KucinopoaHble COSMHEHUS CEPhI 1
23 | IL.p. Ne 3. «/3yueHue cBOMCTB CEPHOM KUCIOTHI» 1
24 | OOmas 1 Tepmope3ucTopHsbIit
XapaKTePUCTUKA XUMUYECKHUX DJIEMEHTOB VA TpYIIIIBI. JaTUYUK TeMIepaTyphl,
A3zoT HATYAK
pH, ATYUK
AIIEKTPOIIPOBOJHOCTH,
ammapat A7 Ipo-
BEJICHUS XUMHUYECKUX
peaxkuui

(AITXP), marauT-
Hasl MeIIaiKa




25 | Ammuak. Conu aMMOHHUS 1 Jaruuk
AIIEKTPOTIPOBOHOCTH
26 [L.p.Ne 4 «IlomyyeHre ammuaka U U3y4eHUE €ro 1
CBOWCTB»
27 Kucnoponconepxanme coenMHEHUs a30Ta 1 JlaTyuk HUTpaT-
HMOHOB
28 |Kucnopojicoaepikaniie CoOeTMHEHHS a30Ta 1
29 | ®ocdop u ero coeqUHEHUS 1
30 | Oomas 1
xapakTepucTruka 3eMeHToB |V A- rpynmsl. Yriepon
31 | Kucnopozcoaepikaniiue COeTUHEHUS yTiiepoaa 1
32 [ ILp. Ne 5. «ITony4yeHue yriieKuciaoro raza u u3y4eHue 1
€ro CBOMCTBY
33 | YrneBoaopoabl 1
34 | Kucnopocoaepkaine OpraHM4eCKue COeTMHECHUS 1
35 | KpemHwii u ero coemuHeHus 1
36 |CunukaTtHas 1
MIPOMBIIIIJIEHHOCTh
37 | Ilony4yeHue HEeMETaIOB 1
38 |[TomyyeHue BaxHEHITUX 1
XUMHYECKUX COCTMHEHUN
39 [0O0o00menue o reme «Hemerauiel 1 UX CO€ TUHEHUS 1
40 | K.p. Ne2 o reme: «HemeTamasl 1 UX COCTUHEHUS 1
Mera/ibl u X coequnenus (17 )
41 |[Tonoxxenue meraiioB B [lepuoamueckoii cucreme, 1
CTPOEHHUE aTOMOB M KPHUCTAJIJIOB
42 |(OO6mue XxuMIUYecKre CBOMCTBa METAIIIIOB 1
43 |OOmas xapakTepuCTHKa 1
IIEJIOYHBIX METAJIOB
44 | O6mas xapakTepuCcTUKa 1
IIEJIOYHBIX METAJIOB
45 |OOmas xapakTepruCcTHKa 1




IICJIOYHO3EMCEJIbHBIX

METaJJIOB
46 | OOmas xapakTepucTHKa 1

IETI0YHO3EMEITHHBIX

METaJJIOB
47 | XKeéctkocTb BOABI U CLIOCOOBI €€ YCTpaHEHUs 1
48 | I1.p.Ne 6. «ITomydeHme 5keCTKOM BOJIBI M CITOCOOBI €€ 1 Hatunk

YCTpaHSHUS AJIEKTPOITPOBOJTHOCTH,

MarHuTHas MeIIalika,
npubop
JUTSL TTOJTY9CHUS
ra3oB WM anmnapat Kunna
49 |AJIOMUHUM U €70 COETUHEHUSI 1
50 [XKeneso 1 JlaTuuk maBiIeHHS
51 [Coemnuenus xenesa 1
52 |[IL.p. Ne 7 «Pemenue 1
SKCIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «MeTasuib
53 |Koppo3us MeTaioB ¥ COCOOBI 3aIIUTHI OT Hee 1
54 |Mertasuibl B IpUPOJE. 1
55 |[lonsaTHE O METAIUTYprUU 1
56 [00o00menue 35anmii o reme «MeTajuibDy 1
57 |KontponpHas padot 3 mo reme «MeTauib 1
XuMHs ¥ OKpYy>Kawias cpeaa (2 4)
58 |Xumudeckas opraHu3alus IIaHEThl 3eMJIs 1
59 |[Oxpana 1
OKpY’KaroIel cpeibl OT XUMUYECKOTO 3arpsI3HEHHS
O000menne 3HAHUH 110 XMMHUH 32 KypPC OCHOBHOI 1IKO0JbI. [TonroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHYy
(0I9) (7 v)

60 |BermrectBa 1
61 |[Xummueckue peakiuu 1
62 |OcHOBBI 1

HeOpFaHH‘{eCKOf/'I




XNMHHU

63 |OcHOBBI
HEOPraHU4eCKOM1
XUMUHU

64 |[loBTOpenwue u 0600meHue Mo Teme. [loaroroBka k
KOHTpPOJIBHOHN paboTe

65 |KoutposbHas pabotaNe4 «Torosas 1o Kypcy
OCHOBHOM IIKOJIBI»

66 |AHamu3 KOHTPOJIBHOH paboTh. [loaBeIeHNE HTOTOB
roja.

67 [PesepBHOE BpeMms

68




8. OnucaHue y4eOHO-MeTOANYECKOT0 H MATEPHAJILHO-
TEXHHYECKOr0 o0ecmeyeHus.

YMK «Xumusa. 8 knacc»

1. lNabpuensu O. C. Xumusi. 8 kiacc: yaeOHHK 151 00111€00pa3oBaTeIbHBIX
opranmsaiuii / O. C. T'abpuensu, U. I'. Ocrtpoymon, C. A. CnamgkoB. — M.:
[Ipoceemenue, 2021

2. la6puensa O. C. Xumma. Meroguueckoe mocobme aias 8 Kiacca
yaebHoe mocobue st obmeoopazoBarenbubix opranusanuii / O. C. I'abpuensa, 1. B.
Axcénona, 1. T". OctpoymoB. — M.: [IpocBemenue, 2019

3. Ia6bpuensa O. C. Xumus. COOpHHK 3a7a4 M ympaKHeHWH. 8 Kiacc:
yaeOHoe mocobue s 06meoopazoBaTenbHbix opranuzanuit/ O. C. I'abpuensn, . B.
Tpurybuak M.: Ilpocsemenune, 2019

4, labpuensa O. C. Xumms. Terpags ans 71a00paTOpHBIX OMNBITOB M
MpakTU4eckux pabor. 8 wmacc: ydeOHOe mocoOme [uis 00meo0pa3oBaTeIbHBIX
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OctpoymoB. — M.: [Ipocsemenune, 2019

YMK «Xumusa. 9 knace»
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9 kmacc: ywebHOoe mocoOme sl o0meoOpa3oBaTenbHbIXx opranm3amui /0.  C.
INabpuensn, U. B. Akcénona, . I'. OctpoymoB. — M.: [Ipoceemnienue, 2019

5. Iadpuenan O. C. Xummsa. PabGowas Ttetpams. 9 Kiacc: ydeOHOe mocodue s
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Ilepeuens 1a00paTOPHOro 060PY10BAHNS, IPH BHINOJTHEHUH MPAKTHYECKHX
padoT N0 XUMMH 32 KYPpC OCHOBHOM 001eH HIKOJIbI

1. TIpuGopsl u 0bOpyIOBaHKE IS
npakTudeckoit padbotsl. O0opynoBaHueE:

. Muxkponabopatopusi XUMUIECKas;

. IPOOHUPKHU CTEKIISTHHBIE;

. KOJIOBI KOHHYECKUE;

. CTaKaHBI CTEKIIHHBIE Ha 50 MII;

. MMAJIOYKH CTEKIIHHEIE;

. TPYOKH COCTMHUTENHBIC: CTEKIISTHHBIE, PE3UHOBBIE;
. MPOOKHU PE3NHOBEIE;

. CIUPTOBKH;

. JeP>KaJIKH 151 IPOOUPOK;



. LITATUB JTA00OPATOPHBIN;

. LITaTUB JUIA IPOOHPOK;
. BOpPOHKA CTEKJISTHHAS;
. ¢buibTp;
. CIIMYKH;
. acOecTOBasI CETKA;
. JTY4UHKH.
2.PeakTuBsI:
. KUCIJIOTBI: COJISTHAsI, CEpHast, a30THas,
. IIETI0YH: TUPOKCH]T HATPUSl, THIPOKCH]T KaJIbIIHS,
. ocHoBanwus: ruapokcua meau (I1), ruapoxcun xenesa (11);
. COJIM: KapOOHAT KaJbIHs, XJIOPH] HATPUS, XJIOPUI MEIH

(), wmurpar cepebpa, xmopua Oapusi, KapOOHAT HATPHSL, XJIOPHUI
QTIOMUHUS, IEPMaHTaHaT KaJIHsl, HUTPAT KaJlusl, MEIHBIA KyIlopoc,
cynear xenesza (III), cynedar uuka, cynepdocdar, aMmMuadHas ceauTpa,
Mo4YeBHHaA (KapOaMup), XJIOpHUJA Kaius, cyabdarT HaTpus, CHIIMKAT HaTpHusl,
cynb(dar alrOMUHNUS;

o MPOCTHIE BENIECTBA: YrOJib, IMHK, JKEJI€30, ATFOMUHUNA, MArHUM,
MeJb, CBUHEIL;

. CJIOXHBIC BEIECTBA: MpaMop, caxap;
. WHUKATOPHI;
. okcusl: meau (I1),
. OKCHJI MapraHIiia
3. Opranuveckue BeIecTBa:
. COJIM: alleTat HaTpus, (HEHOIAT HATPUS;
. KHCJIOTBI: YKCYCHAsI KUCJIOTa, MypaBbUHAs KHCIIOTA,
OJICMHOBA;
. CIIUPTHI: 3TAHOJI, H30TICHTHIJIOBBIH, TIMIICPUH, IPOTIAHOT,
. 0eH301, heHo ;
. YTJIEBO/IBI: KpaxMaJl, TJIF0K03a, caxapo3a.
4, TCO:
. Kommnbrorep
. [IpoexTop
o OnektpoHHbIe ocoous, CD-aucku o remam:
-HEOpraHu4JecKas XuMus;

-OpraHuJeckasi XuMHs;
-0011as1 XUMUSL.

Onucanue MaTepuaJIbHO-TEXHMYECKOH 0a3bl HeHTpa « Touka pocray,
HCIOJIb3yeMOro JJIsl peaju3anuy 00pa3oBaTeIbHbIX IPOrpaMM B paMKax
NpenoAaBaHUs XUMHUH

HudpoBas (xkomnbloTepHas) Jadoparopust (LIJI), nporpammHO- amnmapaTHbIN
KOMIUIEKC, JaTYMKOBash CUCTeMa — KOMIUIEKT Y4eOHOro oOOpyJOBaHHUs, BKJIFOYAIOIMIMN
U3MEpUTENbHBIN 070K, HHTep(eiic KOTOPOro Mo3BoJIIET 00ECIeUnBaTh CBSA3b C EPCOHATIBHBIM
KOMIBIOTEPOM, M HA0Op JaTYMKOB, PETUCTPUPYIOMIMX 3HAUYEHUS Pa3IMYHBIX (PU3HUECcKHX
BEJINYMH.

JaT4yuk TeMnepaTrypsl IVIATHHOBBINA — IPOCTOM M HAACKHBINA JATUUK, [IPEAHAZHAYCH
JUI U3MEPEHMSI TEMIIEPATYphl B BOJHBIX PAacTBOpPax M B Ta3oBbIX cpedax. VMMeeT pa3iauuHbIi
nuana3oH n3mepenuilt ot —40 no +180 °C. TexHuueckue XapakTEpUCTUKU JaTUYMKa YKa3aHbI B
MHCTPYKLMHU TI0 3KCIUTyaTaluu. JaT4YHK TeMnepaTrypbl TePMONAPHBIM IIpEeIHA3HAYEH s
u3mepenus: temreparyp 10 900 °C. Mcnomnb3yeTcst MpH BBINOJHEHHUH PalOT, CBS3aHHBIX C
U3MEpPEHUEM TEMIIEPATYp IJIAMEHH, IJIABJICHUS U Pa3JI0KEHUS BELLIECTB.



JlaTuuK onTHYecKOH NJIOTHOCTH (KOJOpMMETpP) — IpeJHa3HAa4YeH ISl MU3MEPEHMUs
ONTUYECKOH MJIOTHOCTH OKPAILIEHHBIX PaCTBOPOB.

Hcnonb3yercss npu uzydeHun teM «PactBopb», «CKOPOCTb XUMHUYECKUX PEaKLUI»,
OTNPEJIEICHUU KOHIIEHTPAIMY OKPAIIEHHBIX HOHOB.

HJatuuk pH npeanasHaueH Juisi u3MepeHMs] BOJOpoAHOro mnokaszarens (pH) BoaHbIX
PacTBOPOB B PA3IMYHbBIX UCCIEIOBAHUAX OOBEKTOB.

JlaTuuK  3JIeKTPONPOBOJHOCTH  IPEJHA3HAYEH Uil  M3MEpPEHHUs  yIEIbHOU
AJIEKTPOIPOBOJIHOCTH KUAKOCTEH, B TOM UHCJE U BOJAHBIX pacTBOpoB BeulecTB. [Ipumensercs
IIPU U3YYEHUU TEOPUU JIEKTPOIUTHUECKOMN IMCCOLMALINY, XapAKTEPUCTHK BOJIHBIX PACTBOPOB

JlaTyuK  XJOpHA-MOHOB  HCIIOJb3yeTCS ISl  KOJIMYECTBEHHOTO  OIpeAeieHUs
COJIep’KaHUsl HMOHOB XJIOpa B BOJHBIX pacTBOpax, MouBe, MpoaykTax nurtaHus. K garuuky
MOAKIIIOUaeTcs: MoHoceneKTUuBHbIN anektpoa (MCD) (paGoumii  31mekTpoa), MOTEHIHAI
KOTOPOTO 3aBUCHUT OT KOHILIEHTpAallUd ONIpPENeNsseMOr0 HOHAa, B JIaHHOM ciy4yae oOT
koHreHTpanuu aHuoHoB Cl-. Tlotenmman HMCD omnpenensiitoT OTHOCHTEIBHO 3JIEKTPOJA
CpaBHEHUS, KaK MPaBUJIIO, XJIOPCEPEOPSHOTO.

JlaTuMK HUTPAT-HOHOB NPEJHA3HAYEH ISl KOJMUECTBEHHOTO OIpENETIeHUs] HUTPATOB
B Pa3IMYHBIX 00BEKTAX OKPYXKAIOUIEH Cpelbl: BOJE, OBOILAX, PPyKTaX, KOJIOACHBIX U3JCIUIX U
T.1.

Muxkpockon uudpoBoi mnpeaHa3HaueH I8 U3ydeHus (OpMbl KPUCTAJUIOB U
HaOJI0/ICHUS 32 POCTOM KPUCTAILJIOB.

Annapar aas nposeaeHusi xumudeckux peakuuii (AIIXP) npenHasHadeH s
MOJIy4YEHUS U JIEMOHCTPALIUY CBOMCTB TOKCUYHBIX ITAPOB U ra30B. DT BEIIECTBA MOJIYYalOTCS B
KoJIOe-peakTope, U Ipu HarpeBaHuu (Miau 0e3 HarpeBaHusi) Ta3000pa3HbIE BEIIECTBA MTPOXOIST
gyepe3 MOIJIOTUTENbHbIE EMKOCTH (Hacalku) € pPacTBOpPAaMH PEAareHTOB, BCTYMAKOT C HUMH B
peakumoo. M30bITOK Tra3a mnorjgomaercs >KUAKMMM M TBEPABIMU peareHTaMu, a Takke
aKTUBHPOBAHHBIM YIIIEM. AMNapar 4aime BCETO MUCIOJB3YIOT Ul MOJIYYEHUS U JEMOHCTPaLH
CBOMCTB XJIOpa, CEPOBOJOPOJIA.

IIpudop st HeMOHCTPAUMHM 3aBHCHMOCTH CKOPOCTH XHMHMYECKHMX Peakuuil oT
Pa3JIMYHBIX (PAKTOPOB HCIONB3YIOT NPU U3YYECHUH TEMBI
«CKOpPOCTh XUMHUYECKOH peakiuu» 1 TeIioBoro 3¢dexkra XumMudeckux peakiuid. [Ipubdop maér
BO3MOXHOCTb 3KCIIEPUMEHTAJIBHO MCCIEA0BATH BIMSIHHME HAa CKOPOCTb XMMHYECKHX pEaKLnin
ClleAyoIMX (aKTOPOB: MPUPOABI PEATHPYIOIIMX BEIIECTB, KOHIEHTPALMU pPEarupyrommux
BEIIECTB, IUIOIAAM TIpaHUllbl paszziena (a3 B TIeTepOoreHHbIX CcUcTeMax (IOBEPXHOCTH
CONIPUKOCHOBEHUS MEXAY pEarupyloluMi BeLIeCTBaMHU), TEMIIEPATypbl, KaTaiau3aropa,
WHTHOUTOPA.

IInnerka-go3aTop — MNpHCIOCOOJEHHE, MCHOJIb3yeMOE€ B  J1abOpaTtopuu  JJis
OTMEpPUBAHUS OIpeNesEHHOrO0 00bEMa XKUAKOCTH. [IMneTku BbIMYCKAalOTCS NMEPEMEHHOro U
IIOCTOSIHHOTO 00b&éMa. B kommiekTsl 0OOpyIOBaHUS Ui MEAULMHCKUX KJIAcCOB BXOIST
yI0OHBIE MHIETKU-A03aTOPbl OJIHOKAHAJbHbIC, MO3BOJSIONIME HACTPOUTh HEOOXOIUMBIN
00BEM 0TOMpPaEMO JKUIKOCTH B TPEX pa3IMUHBIX JHAaNa30Hax.

Bansi koMmOMHUpOBaHHAs TpeJHA3HAUYEHA /ISl HarpeBa CTEKISHHBIX U (pappopoBbIX
COCylOB, Korga TpeOyeTcss CoO34aTh BOKPYI HarpeBaeMoro cocylga paBHOMEpPHOE
TeMIlepaTypHOe IIoJjie, H30eXaTh UCIONb30BAaHUS OTKPHITOTO IUIAMEHM U PpacKaJ€HHOU
anekTpuyeckoi cnupanu. Kopmyc komMOMHUpOBaHHOM ©OaHM cAelaH U3 aJIOMUHMSL.
XKunkocTHas yacTh KOMOMHMPOBAHHON OAaHU 3aKPHIBACTCS KOJIBLIAMH PA3IMYHOTO TUaMEeTpa.
IIpuGop Aans mnosyYeHWsl Ta30B HCIOJIB3YETCA JUId TOJy4eHHs HeOOJIbIINX

KOJIMYCCTB Ira3oB: BOAOPOJ4a, KUCIOPOda (I/I3 MepoKrCcruaa BOI[OpO)Ia), YIJICKHUCIJIOTO ra3a.
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