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Pa6Gouasi nporpamma
no yyeGHOMY npeamery «XHMHS»

8-9 knace
(c ucrmonp30BaHUEM LH(POBOro H aHAJIOrOBOro 00OPYI0BaHHs IIEHTPA €CTECTBEHHOHAYYHOH 1
TEXHOJIOrHYECKO HanpaB/IeHHOCTeH LeHTpa « Touka pocray)

Cpok peajH3anuu NporpaMmsl
(na 2022 /2023 yuebHbIi rox)

Cocrasurens: I'opaeesa O.

. yuuresns OHOJOrHH H XHMUHH
BBICIIAsl KBATH(DHKAITHOHHAS
KaTeropus.

c. Pycckas [Taéska- 2022 r

IMosicuuTe/ILHAS 3aNHCKA
PaGouas nporpamma no XxuMuH juid 8-9 knaccoB pa3paboraHa Ha OcHOBe (enepaTbHOro
rocyaapcTeeHnoro obpasosarensnoro crabgapra OO0, obpazosarensHoii nporpammel MBOY
«Pyccko-Tlaépckas cpennsisi obmeoOpazoBarenbHas IIKOJA» W NPHMEPHOH IpOrpamMMBbl 110
XHMMHH, a TaK JKe Ha OCHOBe aBTOpckoit yueOHo# nporpammel O.C. 'abpuensHa.

Ha 6a3e nentpa «Touka pocrta» obecrneunBaercst peanusanus o00pa3zoBaTelIbHBIX
NpOrpaMM €CTECTBEHHO-HAyYHOH M TEXHOJIOIHYeCKOW HalpaBJeHHOCTeH, pa3paboTaHHBIX B
COOTBETCTBMH ¢ TpeDOBaHHAMM 3aKOHOJATelbCcTBa B cdepe oOpa3oBaHHS H C Y4ETOM
pexomenzanuii @enepanpHoro omneparopa ydyedHoro npeaMera «Xumus» . OOpazoBarenbHas
nporpaMMa MO3BOJISIET HHTETPHPOBATEH pealM3yeMble MOIXO/Ibl, CTPYKTYPY H COJEp/KaHHE MPH



opraHu3anuy o0ydeHus: XuMuu B 8—9 kiaccax, BBICTPOEHHOM Ha 0a3e J1IF000Tro U3 JOCTYIMHBIX

yueOHO-MeToudeckux komruiekcoB (YMK) . Hcmonw3zoBanue oOopynoBanusi «Touka
poctay npu peanuzanuu ganHoi OIl mo3Bosser co3nark yCaoBUs:

. JUTSL PACIIUPEHUS COACPKAHUS IKOJILHOTO XUMHUYECKOT0 00pa3oBaHUS;

. JUIS TIOBBIIIEHUS TO3HABATEIbHOM aKTUBHOCTH OOYYalOIIMXCS B €CTECTBEHHO-
HAy4YHOU 00J1aCTH;

. JUISL  pa3BUTHS JIMYHOCTH peOEHKa B Tpolecce OO0y4YyeHUs XHMHH, €ro

criocoOHOCTeH, (OPMUPOBAHUS H YIAOBIETBOPEHHUS COIUAIBHO 3HAYUMBIX WHTEPECOB U
MOTPeOHOCTEH;

. UIsi paboThl ¢ OJNApEHHBIMU IIKOJbHUKAMHU, OPTaHMU3AIMA WX Pa3BUTHS B
pa3IMYHBIX 00IaCTsIX 00pPa30BaTENLHOM, TBOPUECKOW ACITEITHHOCTH .

O0mas xapakTepucTHKAa y4e0HOro npeaMera « XuMushy

XUMUSL KaK 3JE€MEHT CHUCTeMbl €CTECTBEHHBIX HAyK pacHpoCTpaHuia CBOE BIMSHHUE Ha
BCE 00JaCTM 4YEJIOBEYECKOI'o CYIIECTBOBAaHHWS, 3ajaja HOBOE BMJIEHHE MuHpa, cTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOU KYJIbTYphl, HEOOXOIMMBIM YCIIOBUEM KU3HU OOIIECTBA:
3HAHUE XUMHH CIY)KUT OCHOBOM JJis (OPMHPOBAHUS MHPOBO33PEHHUSI UEIOBEKa, €ro
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPAIOT (hOPMUPYEMbIE XUMUEH
IPEJICTAaBICHUS] O B3aUMOIIPEBPALLEHUSAX HSHEPrud U 00 DHBOJIOLMHU BEIIECTB B IMPUPO/IE;
COBpEMEHHAsi XMMHs HalpaBjeHa Ha pelIeHHE II00albHBIX MPOOJIEeM YCTOWYUBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, IHEPreTUUYECKOM, MUINEBOW M HSKOJOTUYECKOW O€30MacHOCTH,
npobisieM 37paBooxXpaHeHus. B ycloBusSX BO3pacTaroniero 3HaueHus XUMUU B J)KM3HHU OOIIECTBa
CYILIECTBEHHO IOBBICHJIACH POJIb XMMHMYECKOTO 00pa3oBaHMs. B miaHe coumanmuzanuyd OHO
ABIIIETCS OJHUM M3 YCIOBHH (OPMUPOBAHUS HHTEIIEKTa JUYHOCTH M TapPMOHUYHOIO €&
pa3Butus. COBpEMEHHOMY 4YENIOBEKY XWMHUYECKHE 3HAaHUS HEOOXOIUMBI JUIS TPUOOPETEHHS
OOIIEKYIbTYPHOTO YPOBHSI, MMO3BOJISIONIETO YBEPEHHO TPYAUTHCA B COIIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOIOOOpa3HOM >KM3HU OOIIECTBA, Ui OCO3HAHMSI Ba)KHOCTH Pa3yMHOIO
OTHOLIEHHSI K CBOEMY 3/I0POBBIO M 3[0POBBIO JPYTHX, K OKpPYXKAIOUIEH MPUPOIHON cpere, Ui
rPaMOTHOIO MOBEJAEHUS TP UCIOIb30BAaHUH PA3JIMYHBIX MAaTEPUaIOB U XUMUUYECKUX BEIIECTB B
MOBCEHEBHOM XM3HM XHMMHYECKOe O0pa3oBaHHE B OCHOBHOMW IIKOJIE SBJISIETCS 0a30BBIM IO
OTHOLIEHHUIO K CHUCTEME OOILEro XuMuueckoro oOpazoBaHus. [103TOMy Ha COOTBETCTBYIOLIEM
€My YpOBHE OHO pealu3yeT NpHUcylre OOIIeMy XHMHUYECKOMY OOpa30BaHUIO KIIIOUYEBbIE
LIEHHOCTH, KOTOpbIE€ OTpa)kaloT TOCYJapCTBEHHbIE, OOIIECTBEHHbIE U WHIUBUAYaJIbHbIE
NOTPEOHOCTH. DTHUM OIpeAeNseTcsl CYIIHOCTh OOIel cTpaTerud oOy4yeHUs, BOCHUTAHUS W
pa3BUTHsI OOYYAIOIIMXCS CPENCTBaMH ydeOHOro mpeamera «Xumusi». V3ydenue npenmera: 1)
croco0cTByeT (POPMHPOBAHUIO €CTECTBEHHOHAYYHOM KapTHHBI MHUpA, JOCTH)KEHHIO OOIed u
(YHKLIMOHAIBHON IPaMOTHOCTH, JTa€T BO3MOXHOCTH JJIi CAMOPA3BUTHUS JIMYHOCTU. 2) BHOCUT
BKJIaJ, B ()OPMUPOBAHHUE MBIIUIEHUS U TBOPYECKUX CIOCOOHOCTEM MOJPOCTKOB, HABBIKOB MX
CaMOCTOSITENIbHON yueOHOH 1eATeIbHOCTH, SKCIIEPUMEHTAIIbHBIX U UCCIIE0BATENbCKUX YMEHUH,
HEOOXOJMMBIX KaK B TIOBCEAHEBHOW >KM3HMU, TaK U B MPOPECCHOHATHHOW NEATETHHOCTH; 3)
3HAKOMUT CO CIEHU(PHUKON HAYUHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI LI€JIOCTHOTO B3TJIs/1a Ha
€AMHCTBO MPUPOJLI U YEJIIOBEKAa, SBISIETCS OTBETCTBEHHBIM JTanoM B (OPMUPOBAHUU
€CTeCTBEHHO-HAYYHOW IPaMOTHOCTH  TOJPOCTKOB; 4) cmocoOcTByeT  (OPMHPOBAHUIO
LEHHOCTHOTO OTHOIIEHMSI K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K MPUPOJE, K YEJIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTHUECKOE 00pa30BaHME MOIPOCTKOB

Hazpannble HampaBiieHuss B OOy4yeHHMM XHMMHHU oOOecrneuuBaroTcs —creuupuxon
COJIepKaHUsl TpeaMeTa, KOTOPBIM SBIISETCS TMeNarorndecku aJanTUPOBAHHBIM OTPAKECHHEM
0a30BOIl HAyKW XMMHUHU Ha OIpene’aéHHOM dTtamne e€ pa3BuTus. Kypc XMMUU OCHOBHOM LIKOJIBI
OPUEHTHPOBAH Ha OCBOCHHE OOYYAIOIIMMHUCS OCHOB HEOPraHWYECKOH XMMHUU U HEKOTOPBIX
MOHSTUN U CBEEHUI 00 OTIENbHBIX 00BEKTaX opraHuyeckoi xumuu. CTpyKTypa COIepKaHUs
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO Mojaxofa K ero u3ydenuro. CopeprkaHue
CKJIQ/IBIBAETCS U3 CUCTEMBI MOHATUN O XUMUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMbI MOHATUI



0 xumuueckod peakuud. OOe 53TH CHCTEMbl CTPYKTYPHO OPraHHW30BaHbl [0 MPUHIUIY
IIOCJIEZI0BATENBHOIO PAa3BUTHs 3HAHMM Ha OCHOBE TEOPETHMYECKHX IPEICTABICHUM pa3HOIo
YPOBHSI: aTOMHO-MOJIEKYJISIDHOTO YUY€HHsSI KAaK OCHOBBI BCErO €CTECTBO3HAHMS, YPOBHS
nepuoanueckoro 3akona Jl. M. MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMHUH, YYEHUSI O CTPOCHUU
aTOMa U XUMHYECKON CBSA3M, MPEACTABICHUN 00 AJIEKTPOIUTUYECKON TUCCOLMAIMU BEIIECTB B
pactBopax. TeopeTnueckue 3HaHUSI PacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU MOITYUEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJIHOTO YpPOBHSA K JpPYromy,
BBIMOJIHASL (DYHKIUU OOBSCHEHUS M NPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH
MPAaKTUYECKOrO0 IPUMEHEHMST M [OJy4YeHUs H3y4yaeMbIX BellecTB Takas opranuzanus
COJIEp)KaHUsI Kypca CHOCOOCTBYET TMPEACTABICHUI0 XUMHUYECKOW COCTABISIONICH HAYYHON
KapTUHBI MHUpa B JIOTUKE €€ CUCTeMHOM mpupoabl. TeM cambiM 0OecrneuynBaeTcsi BO3MOKHOCTh
it hopMupoBaHus y 00y4aromuxcst IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METO/1aM
MIO3HAHUS B Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHUE COJIEpKaHUS Kypca IMPOUCXOAHT C
IIPUBJICYEHUEM 3HAHUI U3 paHee M3YYEHHBIX KypcoB: «Okpyxkaroumii Mup», «buonorus. 5—7
KJ1accel» U «Pusuka. 7 Kimacey.

Jlannasi oOpa3zoBarenibHas porpaMMa 00ecIeurnBaeT YCBOSHUE YUAITUMUCS BaKHEUIITUX
XUMHUYECKHX 3aKOHOB, TEOPHH M TMOHATUH; (OpPMUPYET NPEICTaBICHHE O POIH XHUMHUHU B
OKpYXKarollleM MUpPE U KHU3HU yenoBeka . [Ipy 3ToM OCHOBHOE BHUMaHUE YAENSAETCS CYLIHOCTU
XMMUYECKUX PEaKUUMHd M MeToAaM HX ocyliecTBieHUs . OJHUM M3 OCHOBHBIX IPUHLUIIOB
IIOCTPOEHUS NPOrpaMMBbl SIBJSETCS NPUHUUI JOCTYHMHOCTH . DKCIIEpUMEHTAJIbHbIE JaHHbIE,
MOJIYYEHHBIE YYAIIUMHUCS MPU BBITOJIHEHUH KOJMYECTBEHHBIX OIBITOB, MO3BOJSIOT YYallUMCS
CaMOCTOSITENIbHO JI€JaTh BBIBOJbI, BBIABJIATH 3aKOHOMEpHOCTHU . Ilonxonpl, 3aloKeHHbIE B
coJiep’KaHuEe MPOrpaMMBbl Kypca, CO3/Ial0T HEOOXOJMMBIE YCIIOBHUS ISl CHCTEMHOTO YCBOCHHS
yUYaIIUMHUCS OCHOB HAyKH, /Ui 00eCrieueHHsI pa3BUBAIONIETO W BOCIUTHIBAIONIETO BO3CHCTBUS
oOydeHHusl Ha JUYHOCTH ydaimierocs . @opMupyeMble 3HaAHUS JOJDKHBI CTaTh OCHOBOM CHCTEMBbI
yOexAeHUI MIKOJIbHUKA, HEHTPAJIbHBIM SJJPOM €r0 HAy4HOI'O0 MUPOBO33PEHUS .

ey 1 0CO0EHHOCTH U3YyUYEeHHSI Y4eOHOTI 0 IpeaMeTa

K HampaBiieHuio NepBOCTENEHHONW 3HAYMMOCTH IpH pealn3aluu o0pa3oBaTeNbHbIX
GyHkmii  mpenmera «XHMUS» TPAaAMLUOHHO OTHOCAT (OpMHpOBaHHE 3HAHUI OCHOB
XUMHUYECKOHN HAayYKH KakK o0OJactu COBPECMCHHOT'O €CTCCTBO3HAHMA, HpaKTH‘IeCKOﬁ JACATCIIBHOCTHU
YeJIoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KYJbTYpBL. 3ajada TpeaMera COCTOUT B
(GOpPMHUPOBAHUH CUCTEMBI XUMHYECKUX 3HAHMM — BaXKHEUIIMX (PAKTOB, MOHSATUN, 3aKOHOB U
TEOPETUYECKUX MOJOKCHUH, TOCTYIMHBIX 00O0OLIEHHH MHUPOBO33PEHUECKOTO XapakTepa, s3bIKa
HAyKH, 3HAaHUHA O HAayY4YHBIX MCTOJaX H3YUCHUA BCIICCTB MU XUMHUYCCKUX peaKHHﬁ, a TaKXXC B
(GOpMUPOBaHUU U Pa3BUTUU YMEHHW M CIIOCOOOB JEATEILHOCTH, CBSA3aHHBIX C TNIAHUPOBAHUEM,
Ha6J'IIOI[CHI/I€M u MMpOBECACHUEM  XMUMHYCCKOT'O OKCIICPUMCHTA, CO6J'II-OZ[€HI/I€M IIpaBuJI
Oe3omacHOro oOpalleHHs C BEIIeCTBAMM B IOBCEAHEBHOW xku3HH. Hapsany c stum memn
U3y4EeHUs IMpeaMeTa B IPOrpaMMe YTOYHEHBI M CKOPPEKTHUPOBAHbI C YYETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOrO oOmiero obpasoBanusi. CeromHss B 00pa3oBaHMHM 0CO00
3HAYNMOM HpI/ISHaéTCﬂ HAIpaBJICHHOCTDb O6y‘IeHI/I${ Ha pa3BUTHEC W CaMOpPa3BHUTHUC JIMYHOCTHU,
(dopMupoBaHue €€ MHTEIUIEKTa 1 00MIel KyIbTypbl. O0yd4eHHe YMEHUIO YYUTHCS U TPOJIOIKATh
cBOE€ oOpa3oBaHHE CaMOCTOSITEIbHO CTAHOBUTCA OJHOW M3 BaKHEHIIMX (YHKIUN y4eOHBIX
pEeIMETOB.

B cBs3u ¢ 3TMM npH M3y4YEHUU NpeIMeTa B OCHOBHOM IIKOJIE JOMHUHHUPYIOLIEE 3HAUCHUE
pUOOpEINN TaKue LEeNH, KaK:

* (OpPMHUPOBAHNE WHTEIUIEKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOI K CaMOOOpPa30BaHHMIO,
COTPYAHUUYECTBY, CAMOCTOSTENBHOMY NPHHATHIO PEIICHUH, CHOCOOHOH alanTHpOBaThCS K
6BICTpO MCHAIOIINMCS YCIIOBHUAM XU3HU,

* HampaBJICHHOCTh OOYYEHHMs Ha CHCTEMAaTHYeCKOe MPUOONICHHE YYaIUXcs K
CaMOCTOSITEIIbHOMN MMO3HaBATEIILHOM JCATCIIBHOCTH, HAay4YHbIM MeETOoJaM IIO3HaHMHA,
(OpPMUPYIOLIMM MOTHBALIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMHH;



* oOecrieueHUE YCJIOBUH, CIIOCOOCTBYIOIIMX MPUOOPETCHHIO OOYYAIOIUMHUCS OIBITA
pa3HOOOpa3HON JEATEeTHbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE UIS PA3IMUHbIX BUJOB JESTEIBHOCTH;

* bopmupoBaHNEe yMEHHI OOBSCHSATH M OIICHUBATH SIBIICHUS OKPYXKAIOMIETO MHpa Ha
OCHOBAHUU 3HAHWUM U ONBITA, TOJIYYEHHBIX [TPU U3YYEHUH XUMHUH;

* popmMupoBaHUe y 00yUYAIONINXCS TYMaHUCTUISCKUX OTHOIICHUH, TOHUMAHUS IICHHOCTH
XUMHUYECKUX 3HAHWM JUid BBIPAOOTKHU 3KOJOTUYECKH LieraecooOpa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHUS CBOETO 30POBbS M OKPYXKAIOUIEH MPUPOIHON
Cpenbl;

* pa3BUTHE MOTHBAIMKM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIK U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHs OOIIEUEIOBEUECKUX IIEHHOCTEeH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY PO M HATTPABICHHOCTH JAILHEUIIIETO O0YUCHHSI.

Mecto y4yeOHOro npeamera « XumMus» B y4eOHOM IJIaHe
B cucreme o6mero oOpa3oBaHus «XUMHsS» TpU3HAHA OO0A3aTEIBHBIM Y4E€OHBIM
pPEeIMETOM, KOTOPBIM BXOJUT B COCTaB IpeAMETHON obsactu «EcTecTBeHHO-Hay4YHbIE
npeaMeThl». Y4eOHbIM TUTaHOM Ha e€ m3ydeHue oTBeneHo 138 ydyeOHBIX yacoB — IO 2 9 B
Hezeno B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conep:xkanue 00pa3oBaHus MO roxaM 00y4eHHU s

(mpakTHyeckass YacTb Yy4e€OHOro COJIep)KaHus MpeAMETa YyCUJIeHa MaTepHallbHO-
TexHH4yeckol ©Oa3zoif wnentpa «Touka pocray / pgerckoro TtexHomapka «KBaHTOpUyM»,
HCIIOJIb3YEMOT0 JUIsl peasinu3aliii 00pa30BaTeIbHbBIX IPOTPAMM B paMKaXx MPENoJaBaHusl XUMUHN)
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Beeoenue

UYro m3yuaer xumus. IIpocteie u cnoxHble BemecTBa. CBOMCTBa BellecTB. XUMUYECKUN
aneMeHT. DopMbl CyIIECTBOBAHUSI XUMUYECKOIO JIEMEHTA. XUMHUUYECKUE SIBJICHUS, UX OTINYNE
0T (¢u3NYecKux sBIeHUNA. J[OCTMKEHUS XUMHM M MX TPaBHIBHOE MCIOJb30BaHMe. Mcropus
BO3HUKHOBEHUS U Pa3BUTHUS XUMHH. POJIb OT€UECTBEHHBIX YUEHBIX B CTAHOBJICHUM XUMHUYECKON
Haykd. OCHOBHbIE 3aKOHBI XMMHHU. OOllee 3HAKOMCTBO CO CTPYKTYpOH MEepHOANYECKOMH
Tabinuupl: nepuoabl W rpynnsl. Tabmuna JI.M. MenneneeBa kak crnpaBoO4HOE IMOCOOME IS
NOJYYEeHUs] CBEIEHUH O XUMHUYecKuX dneMeHTax. OO0o3HayeHHe XHMHUYECKHUX 3JIEMEHTOB.
[TpoucxoxaeHne Ha3BaHUN XUMHUYECKHX 3yieMeHTOB. TaOmuiia MeHnzaeneeBa Kak CIpaBOYHOE
nocobue Jyist MOJIy4eHUsl CBEACHUM 0 XMMUYECKUX AJIEMEHTaX. XuMuueckas (popmyra, HHIEKC,
K03 uLMeHT: 3amucu u yTeHue Gopmyn. Macca aToMoB U MoJieKysl. OTHOCUTENIbHAsT aTOMHAas
Mmacca. OTHOcUTeNIbHAs MOJEKyJsipHas Macca. Pacuer MaccoBOil A0IM XMMHUYECKOTO AJIEMEHTa
1o (opmyJie BelecTBa.

Amomol Xumuueckux 371eMeHmos

JlokazarenbcTBa CIHOXKHOCTH cTpoeHus atoMoB. OmbiTel Pesepdoppa. I[lnaneraphas
MOJIETb CTPOCHHUSI aTOMOB. XapaKTepHCTUKa HYKJIOHOB. B3anMOCBSI3b MOHSTHH: TPOTOH,
HEUTPOH, MaccoBoe 4uciio. COBpPEMEHHOE ONPENEIIEHUE IOHATHUS «XUMUYECKUH DIEMEHT.
W3MeHeHus, MpOUCXOsIINe ¢ YUCIOM MPOTOHOB, 3JIEKTPOHOB M HEMTPOHOB B COCTaBE ATOMOB
XUMHYECKMX DJIEMEHTOB. M30Tombl, Kak pa3HOBUAHOCTb AaTOMOB OJHOTO 3JIEMEHTA.
XapakTtepucTuka 351eKTpoHOB. CTpoeHue 3JIeKTPOHHBIX 000J0YeK aTOMOB 3JeMeHTOB. [loHsaTue
0 3aBEpLICHHOM M HE3aBEPLICHHOM JJIEKTPOHHBIX (PHEPreTHUECKHX) YpOBHAX. PacnonosxkeHue
AIIEKTPOHOB HAa DJHEPreTUYECKUX YPOBHIX, aTOMbl METalIOB U HeMeTauioB. HoHbl
MOJIOKHUTENbHBIE U OTpullaTenbHble. [Tonarue nona. Mousl, 00pa3oBaHHbIE aTOMaMHU METAJJIOB U
HemeTayuioB. [loHsATHE 00 MOHHON CBSI3U, CXeMbl OOpa30BaHMsI MOHHBIX coequHeHU. CXeMbl
00pa3oBaHUs MOJIEKYJ. DIEKTPOHHbIE U CTPYKTypHble (popmyinbl. KoBaneHTHas monspHas u
HEToJsipHasi XuMudeckue cBsizu. Cxembl oOpa3oBanus mosiekyn coenuHernid (HCI, H20, NH3z
Ip.). DIEKTpOHHBIE U CTPYKTypHBIE (hopMyinbl. Cxembl 00pa30BaHUS JABYXAaTOMHBIX MOJIEKYII
BOJIOpOJIa, XJIOpa, Cephl, a30Ta U JAp. DJIEKTPOHHbIE U CTPYKTypHbIE (opmynbl. KpaTHOCTh



XUMHUYECKOW cBsi3U. [loHATHE O MeTayumyeckou cBs3u. EnuHas mpupoia XUMHUYECKOW CBSI3HU.
[Tonsstue 06 arom-uonax. IlonsTue 00 00OOIIECTBICHHBIX OJJIEKTPOHAX. BbIMomHEeHNE
yIpa)kHEeHHH, HOJr0TOBKA K KOHTPOJIbHOI padorTe.

IIpocmoie éeuecmea

XapaKTepUCTUKA IOJIOKEHHS DJIEMEHTOB-METAJNIOB M HEMeTauloB B [lepmonnueckoit
cucreme. CtpoeHue ux aromoB. dusnueckue CBOMCTBA METAUIOB U HEMETAUIOB — IIPOCTHIX
BemlecTB. PacueT OTHOCHTENBHOM MOJEKYISIpHOW Macchl (IIOBTOpEHHE). AJUIOTpOIUs Ha
npuMepe oJoBa, Qocdopa, kuciopoxa u yriaepona. KommyecTBo BemiecTBa M €JUHMIBI €rO
MU3MEpEHUS: MOJIb, MIIJIMMOJIb, KWI0MOJIb. ITocTosinnas ABoranpo. Pacyer MoneKynspHbBIX Mace
BEIIECTB IO HMX XUMHUYECKUM (opmynam. MWIIUMONSIpHAs W KWIOMOJSIpPHAsh MaccChl.
BrinonHenue ynpaxHEHUH ¢ UCIOJIb30BAHUEM MOHITHH «IIOCTOSIHHAsT ABOTagpo», «KOJIMYECTBO
BEIIECTBA», «Maccay, «MOJIsIpHas Maccay. OOoOumieHHe M 3aKpervieHHe 3HAaHHM 10 Teme
«KonuuecTBo BelecTBa», pelIeHUE SKCIEPUMEHTAIBHBIX 3a1ad. [loHsaTHE 0 MOISIpHOM 00beMe
razoB. HopmanbpHble yciaoBus. MUJUIMMOJSPHBIA W KWIOMOJSIpHBIA 00BbeM. BeimosneHue
YIPaXHEHUH C MCIOJIb30BAaHUEM MOHSATUH «MOJSIPHBIH OOBEM», «KOJIMYECTBO BEIIECTBAY,
«Maccay, «MojspHas maccay. O0001eHre 1 3aKperUICHHe 3HaHUN Ha TeMy «MOJIIpHBIA 00BeM
ra3oBy, pellleHHe IKCIepUMEHTaIbHbIX 3a1a4. O0o0IIeHne 1 cucTeMaTu3anus 3HaHui. Pemenue
3a/1a4 U YIPaXHEHHUH C UCII0JIb30BAHUEM MOHITUN «KOJMYECTBO BELIECTBA», «MOJISIPHAS Maccay,
«MOJIIPHBII 00BEMY, «IIOCTOSIHHASE ABOTaJIpO».

Coedunenun XuMuueckux 371eMeHmoe

Ilonatue o crenenu okucineHus. OmnpenesieHUe CTENEHW OKHCICHHMsS 1o (opmynam
coequnenuii. CocraBiienne (Gopmyn OMHAPHBIX COCIWHEHWH, OOHIMI Crocod WX Ha3BaHUM.
Oxcunpl. CocraBienue ux Gopmyn u Ha3BaHui. Pacuersl mo gopmynam. CoctaB W Ha3BaHUSA
OCHOBaHUH, ux KJIacCU(pUKaLKSL. Pacuertsr 1o bopmynam OCHOBaHUM.
IpencraButenu: NaOH, KOH, Ca(OH)., Pacuetst 1o  ¢opmysnam ocHoBanuit. CocraB u
Ha3BaHUS KUCIIOT, UX Kiaccudukamms. Pacyersr mo popmynam xucnot. [IpencraBurenn KUCIOT.
Pacuetsl mo ¢opmynam kucnor. CocraB M Ha3BaHus cosiell. Pacuersl mo ¢opmysnam cosei.
[MpencraBurenu coneit: NaCl, CaCOs, Cas(PO4),. Pacuetst o popmynam comeit. [IpoBepounas
paboTa MO OCHOBHBIM KJlaccaM HEOpraHMYeCKHX BelecTB. PacueTsl 1o ¢GopmynaM OCHOBHBIX
KJIJACCOB ~ HEOPraHMYeCcKuX  BemecTB. AMQOTEpHbIE U  KPUCTAJIMYECKHE  BEIIECTBA.
Kpucrannnueckue pemetku. [ToHATHA 0 MEKMOJIEKYIISIPHOM B3aUMOJECHCTBUU U MOJIEKYJISIPHON
KpUCTaJIIM4eckol pemieTke. CBONCTBA BEUIECTB C 3TUM TUIIOM perieTkd. CBOMCTBA BEIIECTB C
pa3sHbIM THUIIOM KPUCTAJUIMUECKHUX pEIIETOK, MX IPUHAUIEKHOCTh K Ppa3HbIM KiaccaM
coeuHeHU. B3anMOCBS3b THUIOB KPUCTAJUIMUECKUX PEHIETOK U BHUJOB XMMHUYECKOH CBS3U.
[ToHATHS O YNCTOM BEILECTBE U CMECH, UX OTIIHYMs. [IpuMepbl KUAKUX U ra3000pa3HbIX CMECEH.
CrniocoOslI paznenenust cmeceil. I[loHATHS O 10K KOMIIOHEHTa cMecH. Brluncienue ee B cMecu u
pacyeT Macchl UM 00beMa BEIIeCcTBA B CMECH MO ero joje. Perienue 3a1a4 U ynpaxHeHUd Ha
pacuer 1oy (MaccoBOM MM O0OBEMHON) M HAXOXKJEHHE Macchl (00beMa) KOMIIOHEHTa CMECH.
BrinonHenue ynpaxHEeHU U peleHue 3a1ady.

H3smenenusn, npoucxooaujue c éeujecmeamu

CriocoObl OYMCTKH BEIIECTB, OCHOBAaHHBbIE Ha MX (HU3MUECKUX CcBoicTBax. OumncTka
NUTHEBOM BOABI, mneperoHka HedTu. [loHATHE O XUMHYECKHUX SIBJICHUSAX, UX OTIUYHUE OT
¢usnueckux. IlpusHaku M yciaoOBUs NPOTEKAHUS XUMHMUYECKMX peakiuil. Peakius ropeHus.
KonuuecTBeHHass cTOpoHa XMMHUYECKHUX pEakluil B CBET€ yueHuss o0 aToMax M MOJIEKYJax.
3HaueHHe 3aKOHa coxpaHeHusi macchl BemiectB. Ponbs M.B. JlomonocoBa m JI. JlanbToHa B
OTKPBITUM W YTBEP)KJIEHHWU 3aKOHA COXpaHEHMsI Macchl BemlecTB. [loHATHE O XHUMHYECKOM
YpaBHEHMH Kak 00 YCIOBHOW 3aIMCH XMMUYECKON pEaKlUH ¢ TMOMOIIbI0 XUMHUECKUX (HOpMYyII.
3HaueHue HHJEKCOB M Kod(hduumentoB. CocTaBieHHE YpaBHEHUH XMMHUYECKHUX peakKLui.
Pemrenne 3amad Ha HAaxXOXAEHUE KOJMYECTBA, MacChl WIM 00BbEMa MPOAYKTa PEAKIMU O
KOJIMYECTBY, Macce WIM 00beMYy MCXOJHOIO BellecTBa. Te jke pacdeTbl, HO C HCIOJIb30BaHUEM
HOHATHUS «H0Js» (MCXOJHOE BEIIECTBO JIAHO B BMJIE PAacTBOpa 3aJlaHHOW KOHIIEHTPALUU WU
COJIEP’KUT OTIpeIeNICHHYIO JI0JII0 TpuMeceil). Perienne skcriepiMeHTaIbHbIX 3aja4, 3aKpeIuieHne



3HAHUU 0 TeMe «XHUMUYeCKue ypaBHeHUs». CYIIHOCTh peakiui pa3joKeHUs U COCTABIICHUE
YPAaBHEHUN pPEAKLUN, NPOACIAHHBIX y4yuTesneM. [IoHATHE O CKOPOCTHM XMMHMYECKMX PEaKLHM.
Karanuzatopel, ¢epmenTsl. CymHOCTh peakiuid coeauHeHus. CocTaBieHHWe ypaBHEHUH
peakuuii, mpojenaHHeix yuutesneMm. CymHocTh peakuuid 3amenienus. CocTaBieHUEe ypaBHEHUN
peakuuii, NpPOAEIaHHBIX Y4HTeIeM. Psi aKTHBHOCTM METAJUIOB, €r0 HCIOJIb30BAaHUE IS
IIPOrHO3MPOBAHUS BO3MOXKHOCTU INIPOTEKAHUS peakUuid MEXIy MeTalllaMd M pacTBOpamu
KHCIOT. Peakiuy BBITECHEHUS OJHUX METAJUIOB M3 PACTBOPOB HUX COJIEH APYTMMHU METaJIaMU.
CymHocTts peakumii oomeHa. CocTaBleHHE YpaBHEHUN pPEaKIMil, MPOJECIAHHBIX YUUTEIIEM.
Peakuuu HelTpanuzanuu. Y caoBUsl TEUCHUS PEaKIUA MEXKIY pacTBOPAMM KUCIIOT, ILIEIOYEeH U
cojiell 10 KOHLA. THIbl XUMHUYECKMX peakuui (M0 MPU3HAKY «UUCIO U COCTaB HMCXOIHBIX
BEIIECTB M NPOAYKTOB pEAaKLMW») Ha NpUMEpe CBOMCTB BOAbl. Peakuus paszinoxeHus —
AJIEKTPOJIN3 BOABI. Peakuuu coequHEeHHs — B3aUMOJIEHCTBUE BOJbI C OKCHUAAMHM METAIJIOB U
HemeTtayuioB. [lonsTne «ruapokcuab». Peakuuu 3amelneHus — B3aMMOICHCTBHE BOIBI C
MIEJIOYHBIMH M IIEIOYHO3EMEIbHBIME MeTaiiamMu. Peakuuu oOMeHa (Ha mpuMepe THIpOIIn3a
cyibdara amoMuHUS U KapOupaa kanblus). Pemenue 3amau m ynpaxHenuid. [loaroroBka k
KOHTPOJIbHOM padore.

Ilpocmeiiwue onepayuu c 6ewyecmeamu (XuMu4ecKuil NPaKmuKym)

[IpaBuna texHuku O€30MACHOCTH TpHU OOpaIeHUH C JAOOPATOPHBIM OO0OPYAOBAHHEM,
npu paboTe B KabMHETe XMMHUU. 3HAKOMCTBO C J1a0opaTopHbIM 00opyaoBaHueM. dusnueckue u
XUMHUUYECKHE PEaKlUU Mpu ropeHuu cBeud. KauecTBeHHbIN cocTaB mousbl. Cpeja MOYBEHHOTO
pactBopa. AHanmu3 Bozbl. IIpo3paunocts Boxbl. [Ipu3HakKM XMMHYECKMX PEAKLMIl: BBIICICHUE
ras3a, BbIIIaJICHUE OCaJKa, U3MEHEHHe 1BeTa BelecTB. KauecTBenHble peakuuu. [Ipurorosnenue
pacTBOpa caxapa U pacyeT ero MacCoBOM JOJIU B PacTBOPE.

Pacmeopenue.  Pacmeopvi.  Peakyuu  uonnozo  oomena.  OxuciumenvHo-
60cCmaHOGUmMeNbHblE PEAKUUU

PactBopel. ®Pusnueckas M XUMHYECKas TEOPHsl PAacTBOPOB. TeIoBbIE SBICHUS IIPU
pacTBopeHMM. ['mzapaTsl M KpHUCTaUIOTMAPATHI, KPUCTAJLUIM3AalMOHHAs Bozaa. HaceleHHbIE,
HEHACBIIIEHHbIE, IEPECHIINICHHbIE PAacTBOPBL. XOPOILIO PACTBOPUMBIE, MajOpacTBOPUMBIE U
IIPAKTUYECKH HEPACTBOPUMBIE BEIECTBA. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTHUECKAS
JUCCcoLMalusl U accouuanus. MexaHu3M JHMCCOLMALMK BELIECTB C Pa3IMYHBIM TUIIOM CBSI3U.
CreneHb 3J1€KTPOIUTUYECKON Auccouuany. CuiabHbIe U caa0ble AIEKTPOIUTHL. DIEKTPOIUTH U
HERJIEKTPOJIUTHL.. MeXaHu3M JAHMCCOIMAllMKM BELIECTB C PA3IMYHBIM TUIIOM CBs3U. CTeneHb
ANIEKTPOIUTHYECKOM auccounanuu. CuiibHble U cialblie 31ekTpoanThl. Monbsl. CBoicTBa HOHOB.
Knaccugukanus MOHOB 10 cocTaBy (MPOCTHIE U CIOKHBIE), IO 3apsAAy (KaTHOHBI U aHUOHBI), 110
HAJIMYUIO BOJHOW 00O0JIOYKHM (TMIPOTHPOBAHUE U HETUAPOTUpOBaHUE). OCHOBHBIE IMOJOKEHHS
TOM. Peakuuu B BOAHBIX pacTBOpax 3JjeKTpoiauToB. HeoOpatumble u oOpaTuMble peaklUu.
MornekynsipHoe ¥ HMOHHOE YypaBHeHHMe peakuuid. Peakumm wuoHHOro ooOmena. Peakuuum
HelTpanu3anuu. Kucnorel. MX kimaccudukanus Mo pasnuyHbIM npuszHakaMm. OrmnpeneneHue
KHCIIOT KaK JJIEKTPOJINTOB, UX JuccolManus. B3auMoaencTBUE KUCIOT ¢ METaJUIaMH, yCIOBHS
TEYEHMsI TUX PEaAKIMM. DIEKTPOXUMHUECKUN psii HANpsOKEHUs MeTauioB. B3ammonelictBue
KHCIIOT C OKCHJAMHU METaJUIOB M OCHOBaHMsIMM. Peakumm HeilTpanusauuu. B3aumoneinctsue
KHCJIOT C COJISIMH. 3alKch YpaBHEHUN peakiuil (MOJEKYISIPHBIX U MOHHBIX) C UCIOJIb30BAaHUEM
TaOIUIBl pacTBOPUMOCTU. OmpeneseHne OCHOBaHMHM Kak 3JEKTPOJIUTOB, HMX JAUCCOLIMALIMSL.
Knaccudukanus ocHOBaHMII MO pa3iMuHBIM Ipu3HaKaM. B3aumonelcTBue OCHOBaHMH C
KucinoTaMu (moBTOpeHue). BzaumopeiictBue mienmoueit ¢ comsimu  (pabota ¢ Tabmuuen
PacTBOPUMOCTH) U OKCHJIaMH HEMETaIoB. PasyoxeHue HepacTBOpUMBIX ocHOBaHHMM. CocTaB
OKCHJIOB, UX Kiaccudukaius. CBOHCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB. OmpeneneHue coyei
KaK 3JEKTPOJUTOB, uX aucconmanus. Kmaccudukanus coneir. BsaumopeiictBue coneir ¢
MeTaJulaMH, OCOOCHHOCTH 3THX peaklHMil M B3auMMOJAEHCTBHE coyiell ¢ coisimMu (pabota ¢
Tabynuel pacTBOpuMocTH). B3auMopeilicTBue coneil ¢ KUCIOTaMu U 1iefiouaMu (IIOBTOPEHHE).
[ToHsiTHE O T€HETUYECKOW CBSI3M M T'€HETUYECKUX PsJIaX METAIJIOB U HEMeTauloB. Pasnnunble
NpU3HAKW KiIacCU(PUKAIMM XUMHYECKMX peakuuid. OmpeseneHue cTeneHed OKHUCICHUS



9JIEMEHTOB, O0Opa3ylomMX BemecTBa pa3iauvHbIX KiaccoB. Peakmuu OBP. Ilonsartue 00
OKHUCJIHUTCIIC U BOCCTAHOBUTCIIC, OKUCJICHUU N BOCCTAHOBJICHUH. Pemrenue PACUCTHBIX 3aJay 1o
YPaBHEHUSAM, XapaKTEPU3YIOIIUM CBONCTBAa OCHOBHBIX KJIACCOB COEIMHEHHI, W BBHINOJIHEHUE
OCHOBHBIX KJIACCOB COEIMHEHMM JTOT0 IUIaHa Ha TEHETHYECKYyl0 CBsi3b. [loaroroBka K
KOHTpPOJIbHOH pabote. MIToroBas KOHTposbHas paboTa.
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Oowan xapakmepucmuka Xumuueckux nemenmos (4 u).

CrtpoeHue aToMa, XapakTep MPOCTOTO BEIIECTBA; CPaBHEHHE CBOWCTB MIPOCTOTO BEIIECTBA
CO CBOMCTBaMHU MPOCTHIX BEIIECTB, OOPa30BAHHBIX COCEIHUMH IO TEPUOAY U MOArPYyIIe
3JIEeMEHTaMU; COCTaB U XapaKTep BBICHIET0 OKCUAA, TUAPOKCH/IA; COCTAB JIETY4Yero BOJIOPOIHOIO
coequHeHus (Ui Hemerawia). CBoiicTBa anekTposinToB B cBete TO/]. I'eHeTnueckue psiibl
Metayiia U Hemeraiuia. CamocrosiTenbHass padoTa € ydaluMucs. 3akperuieHHe marepuala.
[Tonsatne o mepexoAHbIX 3nmeMeHTax. AmdoTepHOCTh. ['eHeTHYecKHi psii MEepPeXOJHOTrO
anemenTa. [lepuoanueckuii 3akoH u [lepuoanueckas cucrema, crpoeHue atoma. 3Hauenue [13 u
I1C.

Memannwt (14 u)

XapakTepucTuKa TIOJIOKEHHUsI DJIEMEHTOB-METAUIOB B [lepuonuueckoir  cucrteme.
CtpoeHue aToMOB MeTalIOB. MeTalnudeckie KpPUCTAIIMYECKHE peleTKu. Meramnndeckas
XUMHUYECKasl CBSI3b. XapPaKTEPUCTHUKA OOIIMX XUMUYECKHUX CBOMCTB METAJUIOB HA OCHOBAHMH HMX
MOJIOKEHUST B DJIGKTPOXMMHUYECKOM sy HaNpsHKEHWM B CBETE IMPEJICTaBICHUM 00
OKHCITUTEIHbHO-BOCCTAHOBUTEIbHBIX peakiuax. CaMOopoIHbIE METaUIbl U OCHOBHBIE COCMHEHUS
METaJIJIOB B mpupoje. Baxueiimue pyabl. [loHaTue o MeTamnypriuu 1 e pa3HOBUAHOCTSIX: IUPO-
, TUZIPO-, nnekTpoMeTautyprun. Kopposust metaiioB. CriocoObl 3a1IUThl METAJIJIOB OT KOPPO3HUHU.
OcoOeHHoCcTH (PU3UYECKMX W XUMHYECKHX CBOMCTB IIETOYHBIX MeETaIOB. BaxkHeiinue
COCIMHEHMS IIETOYHBIX METaJUIOB: INEJIOYH, COJU; WX CBOWCTBAa W mpumeHeHue. OOmas
XapaKTepUCTHUKAa METAJJIOB BTOPOM TPYIIBI TJIaBHOW MOATPYIIBI, OCHOBHbIE (DHM3HUECKUE U
XUMHUYECKHE CBOMCTBA IEIOYHO3EMENbHBIX METaJIOB. Baxueimme coenuuenus Can Mg, ux
npuMeHeHue. Ponb KambIlus M MarHusi B KUBBIX opranu3max. CtpoeHue atoma, pu3nueckue u
XuMu4eckne cBoicTBa. [Ipumenenune amomuHus. CoeqUHEHUS aTIOMUHHMS — OKCHIABI M
THUAPOKCUIBI, NX aM(POTepHOCTh. BaxkHeiiue conu antoMiuHuS. 3aKperuieHne U CHCTeMaTH3allus
3HAHUH TIO TJIABE MEPBOM: 00IIast XapaKTepUCTUKAa METAJUIOB, XUMUYECKHE CBOMCTBAa METAJIJIOB.
Pemenne »sKcrnepuMEHTaNbHBIX 3a7ad, pelieHue ypaBHeHUM. CTpoeHHe aroMa Kenesa.
®dusnueckue W xuMuuyeckue cBoucTBa. [Ipumenenue xenesa. CoemauHenus sxenesa |l u
xkenesa III. ['enetnueckue psipl. KauecTBeHHbBIE peaklliy Ha MOHBI JKeJe3a.

Ceoilicmea memanioe u ux coeOUHeHuil (Xumudeckui npakmuxkym)(3 u).

Pemrenue nenoyex XuMUYECKUX MpeBpalleHnil mo BapuaHtam. [[oBTOpeHnEe Ha MpaKTUKE
XUMUYECKUX CBOMCTB METAUIOB. 3aKpEIUIEHWE 3HAHUW IO PACIIO3HABAHUIO M TOJIYYCHHIO
BEILIECTB, 3aKPETUICHNE 3HAHUN 110 XUMHUYECKUM CBOMCTBAaM BEILIECTB.

Hememannwt (26 u)

[Tonoxxenne nHemeramioB B Ilepuoamueckoit cucteme, OCOOEHHOCTH CTPOCHHS UX
atoMoB. Psanel D0. Kpucraminueckoe CTpoeHHE HEMETANIOB — MIPOCTHIX BELIECTB. AJIJIOTPOIIHS.
O30H. CoctaB BO3ayxa. Pusznueckue CBOWCTBA HeMmeTaioB. OTHOCHUTENBHOCTh MOHSATUN
«METAT» M «HEMETaUl». XUMHUYECKHE CBOWCTBAa HeMeTauioB. OKHUCIUTEIBHBIE CBOMCTBA!
B3aUMOJICMCTBUE C METaUIaMH, BOJOPOJOM, MEHEE OAJIEKTPOOTPUIATEIbHBIMU METaJJIAMU,
HEKOTOPBIMH CJIOKHBIMU BEIIeCTBaMH. BOCCTaHOBUTEBHBIE CBOWCTBA HEMETAIIJIOB B PEAKITHSIX
C KHUCIIOPOJOM, CJIOKHBIMU BEILIECTBAMH-OKUCIUTENAMH. MaKpO3I€MEHTbl U MUKPOIJIEMEHTHI.
Poip MUKpPORIIEMEHTOB B )KU3HEIEATETLHOCTH PACTCHHM, )KUBOTHBIX M UeloBeka. OpraHnvecKue
BelllecTBa: O€NKu, Kupbl, yriaeBoabl. Depmentbl. Burtamunbel. ['opmonsl. [lomokenue B
ITepuonnueckoit cucreme JI. . MengeneeBa. CtpoeHue aroma U MoJieKysbl. Duznueckue u
XUMHUYECKHE CBOMCTBA BOJOPOJA, €ro MoixydeHue W mnpumeHenune. OOmias xapaKTepuCTHKA
ranoreHoB. CTpoeHHE aTOMOB TaJOT€HOB, CTEMEHHM WX OKucieHus. CTpoeHue MOJIEKYI



raJIoreHoB. ['ajoreHsl — MPOCThIe BEIIECTBA. 3aKOHOMEPHOCTH B M3MEHEHHM WX XUMHUUYECKUX U
(¢u3nUecKUX CBOMCTB B 3aBHCHMOCTH OT YBEIMUYEHHS IOPAJKOBOIO HOMEpa XMMHUYECKOTO
anementa. KpaTtkue cBenenus o xsope, Opome, noae, ¢grope. Ilomydenue xiopoBomopoja.
XJI0poBOAOPOA B IIPUPOAE. XIOPOBOAOPOA U COJISIHAs KHUCIIOTA. XJIOPHUJbI, UX IIPUMEHEHHUE B
HapoAHOM xo3siiicTBe. [lomyyeHune rajJoreHoB METOA0M 3JIeKTpoin3a. buosornyeckoe 3HaueHUE
rajoreHoB M ux coeauHeHui. Ilpumenenue ramorenoB. CTpoeHHWE aToma KHUCIOPOJA.
AmnoTponusi KUCIOpOAa. XapaKTepUCTHKAa XUMHUYECKHX CBOWCTB KHUCJIOpPOJa B CBETE
npencrasieanii 00 OBP. Ilpumenenue kucnopoma. CTtpoeHue aroma cepbl. AJIOTPOIUS.
®dusnyeckue CBOWCTBA POMOMYECKON cephbl. XapaKTEPUCTHKAa XWMHUYECKHX CBOWCTB CEphbl B
cBere mpexacraBieHuil 06 OBP. Baxwneiimme coeauHEHUs CEpbl: CEPOBOJOPOJ, CYIb(HIBL,
OKCHUJIbl, CEpHHUCTas KHUCIOTa, CyJIb(UTH; HMX CBONCTBA, TMOJy4YeHHE U MPUMEHEHHUE.
Pa30aBieHHas U KOHLEHTPUPOBAHHAsI CEpHAs KHCIIOTA, €€ CBOMCTBA, IIOJyUYEHUE U IPUMEHEHHUE.
Peakuuu B3auMonieicTBUA ¢ cepHOil kuciaotoid. CTpoeHrue atoMoB azota. CTpoeHHUe MOJICKYJIbI
azora. duznueckne U XMMUYECKUE CBOMCTBA a30Ta B cBete mpeacTtaBieHuid 00 OBP. Ctpoenue
MOJIeKYJbl aMMHaka. PU3nYecKue CBOMCTBA, MOJIyUYeHUEe, COOMpaHue, paclo3HaBaHHEe aMMHUAaKa.
XUMHYECKHE CBOICTBA aMMHaKa: BOCCTAHOBMUTEIbHbIE M OOpa3oBaHME MOHA AMMOHMS IIO
JOHOPHO-aKIEeNTOpHOMY MexaHu3My. CollM aMMOHHUSA: COCTaB, IMOJNy4YeHHE, (PU3NYECKHEe H
xumuueckue cpoiictBa. [IpencraBurenu. [Ipumenenue B HapogHOM xo3siicTBe. OKCHIBI a30Ta.
A30THasi KHUCIIOTa, ee CBoicTBa W mpuMeHeHue. Hutpatsl, cenutpel. CTpoeHHe aToMa.
Annorponusi. CpaBHEHHE CBOWMCTB M MPUMEHEHHE KpacHOro U Oenoro ¢ocdopa. XuMHUYECKHe
cBoiictBa (octopa. Oxcun dochopa (V) u opropochopnast kucinora. Conu oprodpochopHoit
kucnotel. ®Dochop B mpupome. Dochopubie ymodpenus. CrTpoeHue aroma yriepoja.
AmnoTtponusi, cBoiicTBa Moaudukauuii — anmaza u rpadurta. Mx npumenHenue. AMopQHBIN
YIJIEPOJ] U €T0 COPTa: KOKC, caxa, IPEBECHBINA Yrob. AZCOPOIHS U €€ MPAaKTUIeCKOe 3HAUCHHE.
XuMuyeckue cBoiictBa yrieponaa. OKCuabl yriieposia, uX CBOMCTBA, MOMyuYeHUE U IPUMEHEHHUE.
CtpoeHue MOJIEKYJ OKCUJIOB yIJiepoia. YToJbHasi KUCI0Ta U e coiiu. BakHeiime kapOoHATHI:
KaJbIUT, COJa, MOTAll — UX 3HAYeHHe U mpuMeHeHue. PacrmosznaBanue xapOonatoB. Ilepexon
KapOOHATOB B THApokapOoHaThl M oOpartHOo. CtpoeHue atoma. CpaBHEHHE €ro CBOMHCTB CO
CBOMCTBaMM aToma yriepoaa. Kpucramimueckuil KpeMHHM, CpaBHEHUE €ro CBOWCTB C
yrieponoM. [lpuponnbsie coemuHeHust KpemHwus: SiOz, CHIMKATBI M aIFOMOCHIIMKATHIL.
PasnoBugHocT crekna, ero mnpoucxoxiaeHue. llomyuenme nemenra. IlpousBoxmcTtBo u
IpUMEHEHHE cTekia, (apdopa, neMeHTa. 3aKpelleHHue M CUCTeMAaTH3alusl 3HAaHUH [0 TeMe:
CTPOCHHE AaTOMOB HEMETAJJIOB, KOBAJIEHTHAs HEMNOJIsIpHAs XUMHUYECKas CBsA3b. PeleHue
AKCIIEPUMEHTAJbHBIX 3a/ad W YypaBHeHMM peakiuil. IloaroroBka Kk KOHTpOJBHOW paborte.
3akperyieHue M CHCTeMaTu3alusl 3HAHUN MO TeMe: XUMHUYeckhue M (U3MUecKHhe CBOMCTBA
HEMETAJZIOB,  XUMHYECKME  peakluu, KOBaJleHTHas  MOJspHas  CBA3b.  PelieHue
DKCIIEPUMEHTANBHBIX 3a/1ad U ypaBHeHHH. [loaroroBka k KOHTposbHOH pabote. Pabora Han
omuOKamu.

Cesoilicmea Hememaninos u ux coeouneHuil (3 u).

Pemenne skcnepuMeHTaNbHBIX 3anad no teme «lloarpynma kucimopoaa». Pemienue
AKCIIEpUMEHTANIbHBIX 3adau 1o Teme «lloarpynma a3ora u yriaepojay». 3akperjieHue 3HaHUM 1Mo
MOJIYYEHUIO U PACIIO3HABAHUIO Ia30B.

Opzanuueckue eewjecmea (12 u)

BemectBa oprannueckue u Heopranmdeckue. [IpuumHbl MHOrooOpasusi OpraHH4eCKHX
coequHeHuil.  BanenTHOCcTh.  XMMHYECKOE  CTPOEHHME  OPraHMYECKUX  COEAMHEHMH.
MoutekynspHble U CTPYKTYpHBIE (OPMYJIbI OPTaHUYECKHX COCAMHEHUH. ['OMOJIOTHYEeCKUi psin
npenensHbIX y/B. Paaukansl. M3omepsl n u3omepusa. dusnyeckre M XUMHUYECKHE CBOMCTBA.
Meran wu oataH: cTpoeHHe Moiekysl. l['openme MeraHa u drtaHa. lIpumeHeHume MeraHa.
XUMHUYECKOE CTPOCHUE MOJIEKYJIBI ATUJICHA. J[BOiHAsA CBA3b. B3auMoAecTBUE ATUIIEHA C BOJIOK.
[Tonumepusanus stunena. [lonustunen u ero 3nauenue. [loHsTHE O MpeENbHBIX OJHOATOMHBIX
CIMpTax Ha MpUMEpe METaHoJa W 3TaHoja. TpexaroMHbI cnupT ruiepud. OKUcIeHue
ATUJIOBOTO CIUPTA B YKCYCHBIA anbiaerun. [lonarue o6 ampaermmax. OKucieHue anpiaerujia B



kucioTy. OJHOOCHOBHBIE HeEMpEACbHbICE KapOOHOBBIE KHCIOTHI Ha TNpPUMEpPe YKCYCHOMH
kucioTel. Ee cBoiictBa n nmpumeHeHue. CTeaprHOBas KUCJIOTa KaK MPEACTABUTENb >KUPHBIX
KapOOHOBBIX KHCIIOT. Peakumst srepudukanuu. Ilonstue o cnoxubix 3¢dupax. Ilonstue 006
AMUHOKHUCJIOTaX. Peakinu MONWKOHACHCAMU. Benku, ux CTpoeHHEe W OMOJOTHYecKasl pOJib.
[TentumHas cBs3p W nosmnentuabl. [lepBudnHas crpykrypa OenkoB. buonornueckue GpyHKIUU
OenkoB. CBoicTBa OENKOB M KauyeCTBEHHBbIE peakuuu Ha Oenku. [lonstue 00 yrieBogax.
I'moxo3a. Ee cmoiictBa u 3Hauenue. Kpaxman um memronosa. Mx Ouosjoruyeckas poib.
[Tonumepsl nMpUpoOAHbIE U CUHTETHYECKHE. Peakuuu mnojiMMepu3alMi U TOJIMKOHJICHCAILIUH.
[ImactmMaccel ¥ BOJOKHA.  3akpelUieHME W CUCTeMmaTu3alus  3HaHui.  Pemenue
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

3axkpennenue (6u)

OO6o0mIeHre, 3akperuieHne W CUCTeMaTHh3alis 3HAaHUK 1Mo Kypcy XuMuu 9 Kiacca.
IToBTopenne mpoitaeHubix TeMm: Ilepuonnueckuii 3akoH u Ilepuoauueckass cucrema, BB
XUMUYECKHUX CBSI3€U M THUIbI KPUCTATUYECKUX PEILIETOK, TUIIBI XUMUYECKUX PEaKlUid, KIacchl
XUMHUYECKHX COCMHCHHH. Perenne skcepuMeHTaIbHBIX 33/1a4, PEeIIeHNe YPaBHEHUN PEaKIni.

Mesicnpeomemmunie céasu

Peanuzanus MexXnpeaIMeTHBIX CBs3€dl npu u3ydyeHUM xumuu B 8 u 9 Kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak U
HOHSITUMN, SIBJISIFOIIUXCS CUCTEMHBIMU /ISl OT/AEIbHBIX MIPEJAMETOB €CTECTBEHHO-HAYUYHOI'O LIUKJIA
OO01e ecTecTBEHHO-HAay4YHbIC MOHATHS: HayuyHbId (akT, ruioresa, 3aKOH, TEOpHs, aHAJIU3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HaONIOJEHNUE, OHKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEpEeHue, MOJieNb, SBJICHUE, IAapHUKOBBIA 3(deKT, TexHosorus, Martepuaynbl Pusnka:
MaTepus, aroM, 3JEKTPOH, IMPOTOH, HEUTPOH, MOH, H30TOI, PaJUOAKTUBHOCTb, MOJEKYJa,
JNIEKTPUYECKU  3aps], MPOBOAHMUKM, MOJYNPOBOJHUKH, JAUNIEKTPUKH, (POTOIIEMEHT,
MHAMKATOp, BEILIECTBO, TeJO0, OOBEM, arperaTHOE COCTOSIHME BEILIECTBa, TIa3, pacTBOp,
pPacTBOPUMOCTb, KPHUCTAIJIMUECKass PELIETKA, CIUIaBbl, (PU3MUECKUE BEJIWYMHBI, €IMHULBI
U3MEpEHMs, KOCMUYECKOE MPOCTPAHCTBO, IJIaHeThl, 3BE3/bl, Conmuue. buonorus: ¢porocunTes,
IbIxaHue,  Ouocdepa,  IKOcUCTeMa,  MHHEpaJbHbIE  yIOOpEHUS,  MHKPOAJIEMEHTHI,
MaKpOd3JIEMEHThI, NMUTaTeNbHble BemiecTBa l'eorpadus: atmocdepa, ruapochepa, MUHEpPab,
TOpHBIE IOPOJIBI, ITOJIE3HBIE NCKOMAEMBIE, TOIINBO, BOJHBIE PECYPCHI.

Ilnanupyemble pe3yJbTAThI OCBOCHHUS Y4e0OHOI0 NMpeaMeTa

Juunocmuwvie  peynemamvr  Obyuarowjuiica  noaAyuum  603IMOMCHOCHIL 071
dopmupoeanun cnedyrujux nuunocmuuvix YY/I:

. OIlpeieIeHne MOTUBALIUY U3y4YeHUsl y4eOHOro MaTepuaa;

. OLICHMBAHHE YCBAaMBAeMOro y4yeOHOro marepuaina, UCXOAs M3 COLMAIbHBIX U
JIMYHOCTHBIX [ICHHOCTEW;

. MOBBIIIIEHHE CBOETO 00Pa30BaATEIBHOTO YPOBHS U YPOBHS TOTOBHOCTH K U3YUEHUIO
OCHOBHBIX HCTOPHYECKHUX COOBITUM, CBA3aHHBIX C Pa3BUTHEM XUMHUH U OOIIECTBA;

. 3HAHUE IIPABUII IOBEJICHUS B UPE3BbIYANHBIX CUTYalUsX;

. OLICHMBAaHME COIMATILHOM 3HAYUMOCTHU PO eccuil, CBSI3aHHBIX C XUMUEI;

. BJIaJICHHE TpaBWIaMU 0e30MacHOr0 OOpalleHus] ¢ XMMUYECKUMH BEIECTBAMU U

000py/1I0BaHUEM, MPOSIBIICHUE IKOJIOTHUECKON KYJIbTYpPHI .
Memanpeomemmnuwie pe3yibmamaot
PeryasituBHbie

Obyyarowuiica noxyyum 603MONCHOCHb OISl (POPMUPOBAHUS CIEOVIOWUX Pe2YIAMUBHBIX
YV



. LeJIenojlaraHie, BKJIIOYash IIOCTAHOBKY HOBBIX Lieled, IpeoOpa3zoBaHUe
MIPAaKTUYECKOW 3aJaud B IIO3HABATEIIBHYIO, CaMOCTOSITEIIbHBIM aHAJIU3 YCIOBUM JTOCTUKEHUS
LIEJIM Ha OCHOBE Y4Y€Ta BBIACICHHBIX YYHUTEIEM OPHEHTHUPOB JEHCTBUS B HOBOM Y4e€OHOM

Mmarepua’e;

. IUTAHUPOBAHME MTYTH JTOCTHKEHUS 1IeTeH;

. YCTaHABIICHUE IIEJIEBBIX MPHOPUTETOB, BBIICICHHUE AIBTCPHATHBHBIX CIIOCOOOB
JOCTMDKCHHMSI Ieid W BBIOOp HambOosee 3¢(dEeKTuBHOrOo cmocoba; ° yMEeHHUE
CaMOCTOSITENIbHO KOHTPOJMPOBATH CBOE BpeMs M YIPABISATh UM, ° YMEHHE TPHHUMATH
peleHus B mpoOJIeMHOH cUTyaluy;

. MMOCTAHOBKA YYE€OHBIX 3a7a4, COCTaBJICHUE TIUIaHA U TOCJICIOBATEIILHOCTH
JIEHCTBHI;

. OpraHu3aIys padoyero MecTa Mpy BBIITOJHEHUU XUMUYECKOTO SKCIICPUMEHTA,

. MIPOrHO3UPOBAHKUE PE3yJIbTaTOB OOYUYEHHS, OLICHUBAHWE YCBOCHHOI'O MaTepHala,

OLIEHKA KayecTBa W YPOBHS NOJYYCHHBIX 3HAHWI, KOPPEKUUs IUIaHa U crocola ASWCTBUS NpU
HeoOxoaumoctu . [lo3HaBarensubie OOyYaromuiics MTOTYYUT BOZMOKHOCTE IS (pOpMHUpPOBaHUS
CIEAYIOLIMX MTO3HAaBaTENbHbIX Y'Y /I:

. IIOMCK M BBIJICTICHUE WH(POPMAIHH;

. aHaJIM3 YCIOBUH M TpeOoBaHWil 3a1auu, BHIOOp, CONMOCTaBICHHE U OOOCHOBAaHHE
croco0a pereHus 3a/1a4H;

. BbIOOp HamOosee YPPEeKTHBHBIX CIOCOOOB PEHICHUs 33addl B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

. BBIJIBUKCHHE 1 000CHOBaHME TUITOTE3bI, BEIOOP criocoba e€ mpoBepKu;

. CaMOCTOSTENIFHOE CO3[JaHHE AITOPUTMa JEATEILHOCTH INPH PEIICHUH HpoliieM
TBOPUYECKOT0 U IOMCKOBOTO XapaKTepa;

. YMEHHS XapaKTEepU30BaTh BELIECTBA [0 COCTABY, CTPOSHHIO U CBOICTBaM;

. OIMCHIBAHNE CBOMCTB: TBEPIBIX, KUIKHX, ra3000pa3HbIX BELIECTB, BBIICICHUE HX
CYIIECTBEHHBIX IPU3HAKOB;

. M300paXkeHre cocTaBa MPOCTEHIINX BEUIECTB C IOMOIIbI0 XUMUYECKUX (HOpMYI U
CYIIHOCTH XMMUYECKUX PEaKIMii C MOMOIIbI0O XHMHUYECKHX YPaBHEHUH;

. MPOBEICHNE HAOIIOICHHI, ONTMCAHNE IPU3HAKOB U YCIOBUH TEUCHHSI XMMUYECKUX

peaKuuii, BHIOJHEHHE XUMUYECKOT0 SKCIIEPUMEHTA, BBIBO/IbI HA OCHOBE aHalM3a HAOII0IeHHUH
3a SKCIIEPUMEHTOM, DEIIeHHE 3a/ad, IMOJydeHHEe XUMHUYECKOW HH(OpMAIMu M3 Pa3InIHBIX
UCTOYHUKOB,;

. YMEHHE OpPTraHU30BBIBATh UCCIICOBAHKE C IIETBIO TIPOBEPKHU TUIIOTES;

. YMEHHE JIeJIaTh YMO3aKIIOUeHHs (MHIYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI,

. yMeHHE OOBEKTUBHO OLEHUBATh WH(POPMALMIO O BEIIECTBAX M XHUMHUYECKHX
npolieccax, KpUTHYECKH OTHOCUTBCS K TICEBJJOHAYYHON MH(DOpMAIUH.

Kommynukamuenwie

Obyyarowuiica ~ nonyuum  803MONCHOCMb 01 (POpMUPOBAHUS.  CLEOVIOUWUX
KommyHuxamusnvix YV/I:

° MOJIHOC U TOYHOC BBIPAXKCHUC CBOUX MBICJIE B COOTBETCTBMHU C 3adadyaMyd M
YCJIO0BUSAMH KOMMYHHKAIIUU;
° AICKBATHOC HUCIIOJIb30BAHUC PCYUCBLIX CPCACTB IJId y4YaCTUd B AOUCKYCCHUU U

apryMEHTallu CBOEH MO3UITNH, YMEHHE MPENICTABIISATE KOHKPETHOE COJIEpKaHNE C COOOIICHHEM
€ro B MMCbMEHHON U YCTHOHM (opMe, onpeielieHrne Clioco00B B3aUMOIEHCTBHS, COTPYIHUUYECTBO
B MIOMCKE U cOope nHpopMaIiy;

. OIIPEIETICHUE CIIOCOO0B B3aUMOJAEHCTBUS, COTPYJHMUYECTBO B IMOUCKE U cOope
uH(poOpMallMy, y4yacTHE B Juajore, IUJIAHUPOBAHHWE OOLIMX CIOCOOOB paboOThI, MPOSIBICHUE
YBaKUTEIBHOTO OTHOIICHUS K JIPYTUM YYaIIUMCS;

. OIMCaHWE COJIEPKAHUS BBIMONHAEMBIX JCHCTBUH C IENBbI0 OPUEHTHPOBKH B
PEIMETHONPAKTHUECKON AEATEIbHOCTH;



. YMEHHS YUUTHIBATh Pa3HbIe MHEHUS M CTPEMHUTHCS K KOOPIMHAIUU Pa3TUYHbBIX
MO3HLIUN B COTPYIHUYECTBE;

. dbopMynupoBath COOCTBEHHOE MHEHUE U TO3UIHMIO, apryMEHTHPOBaTh W
KOOPAMHUPOBaTh €€ C MO3UIMSIMU MAapTHEPOB B COTPYJHHUYECTBE IPU BBIPAOOTKE OOILEro
pelleHus: B COBMECTHOM JI€ATEIbHOCTH;

. OCYLIECTBIISITh  B3aMMHBIM KOHTPOJIb W OKa3blBaTh B COTPYIHUYECTBE
HEOOXOUMYIO B3aMOIIOMOIIIb;

. IUTAHUPOBATh OOIIKE CHOCOOBI pabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIHIO,
OLICHKY JeHCTBUII MapTHEPA, YMETh YOCKIaTh;

. UCTIOJIb30BATh aJICKBATHBIC S3BIKOBBIC CPEJCTBA JJISI OTOOPAKEHUSI CBOMX YYBCTB,
MBICJICH, MOTUBOB U MOTpeOHOCTEl; 0TOOpakaTh B peun (omucaHue, 00BSICHEHHUE) COIepKaHNe
COBEpILIAEMBIX JIEHCTBUI, Kak B (pOpMe I'pPOMKON COLMANIM3UPOBAHHOW peyH, Tak U B (popme
BHYTPEHHEH peun;

. pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIIHIO, MCIONB3Ys CPEICTBA YCTHOM W
NUCbMEHHOW KOMMYHHKAIMM Tpu paboTe ¢ TeKcTaMu Yy4yeOHHMKAa U JOMOJHUTEIbHON
JUTEPATypOid, CHPAaBOYHBIMU TaOJIHMIIAMH, MPOSBIATH TOTOBHOCTh K YBAXKCHHIO MHOW TOUYKU
3peHus npu 00CYKIECHUH PE3yJIbTaTOB BHIMOJIHEHHON paOOTHI.

Ilpeomemmnvimu pesynomamamu uzyuyenus npeomema «Xumusay é 8 Knacce aeuaomcs
cieoyroujue ymeHusa:

1. B nosnasamenvhoti cghepe:

AaBaTb OIIPCACICHHA HW3YUCHHBIX TIOHATHH: BCIICCTBO (XI/IMI/I‘leCKI/II‘/’I QJICMCHT, aTOM, HOH,
MOJICKYJIa, KpUCTAJUIMYCCKAasA pCUICTKA, BCUICCTBO, IPOCTHIC U CJIOKHBIC BCUICCTBA, XUMHUYCCKA
q)OpMy.]'Ia, OTHOCHUTCJIbHAA aTOMHasA MacCa, OTHOCUTCIIbHAA MOJICKYJIsIpHadA MacCa, BaJICHTHOCTD,
OKCHJBbI, KHCJIOTBI, OCHOBaHMH, COJIH, aM(bOTepHOCTI), HWHJUKATOop, HepI/IOIII/I‘-IeCKI/Iﬁ 3aKOH,
nepuoanvICcCKasa CHUCTEMA, HICPHUOAUYICCKas Ta6J'II/II_[a, HU30TOIIBI, XUMHNYCCKas CBA3b,
SJICKTPOOTPULATCIIBHOCTD, CTCIICHb OKHCJICHUA, BHGKTpOJ'II/IT); XHUMHUYCCKas peakuusia

(XMMHUYECKOEe  ypaBHEHHE, FCHETUYECKasl  CBA3b,  OKUCJICHUE,  BOCCTAaHOBJICHUE,
JIIEKTPOJINTUYECKAS Jycconyanus, CKOpOCTH XUMHUYECKON peakuun);
* ONMCBIBATH JEMOHCTPALMOHHBIE U CAMOCTOSTEIBHO IPOBEIECHHBIC YKCIIEPUMEHTHI, UCIIOJIb3Ys
U1 3TOr0 €CTECTBEHHBIN (pycckuit, POJIHOIN) A3BIK U SI3BIK XUMUH;
OIKUCBHIBATh U pa3iiMyaTb H3YYEHHBIC KIACChl HEOPraHWYECKUX COCAMHEHUH, IPOCThIE U
CIIOKHBIE BEILIECTBA, XUMUYECKHE peakuuu;
KJ1accu(uIUpoBaTh U3y4YCHHBIE 00BEKTHI u SIBJICHUS,;
HAOMI01aTh JEMOHCTPUPYEMBbIE M CAMOCTOSITEILHO IPOBOJUMBIE ONBITHI, XUMHYECKHE
peakuuu, [IPOTEKAIoLe B pupoje u B ObITY;

ACJIaTb  BBIBOJBI MW YMO3AKJIIIOYCHHUA U3 Ha6J'IIOI[€HI/II71, HN3YUCHHBIX XHUMHYCCKUX
3aKOHOMepHOCTeI>'I, IIPOrHO3UPOBATDH CBOICTBaA HCU3YUCHHBIX BCIICCTB II0 QaAHAJOTUU CO

CBOMCTBaMH HU3YyYCHHBIX;
CTPYKTYPUPOBaTh M3Y4YCHHBIH MaTepual M XUMHUYECKYI0 HH(POPMALMIO, TMOJTYYEHHYIO U3
JIPYTUX HWCTOYHUKOB;
MOJIEIUPOBaTh CTPOCHHE AaTOMOB DJIEMEHTOB IEPBOTO — TPETHEr0 MEPUOJIOB (B pamKax

M3y4YEHHBIX MOJNIOXKEHUH Teopun . Pesepdopra), ctpoeHne mpoCcTEeHIITMX MOJIEKYIT.

2. B yennocmuo-opuenmayuonnoii cghepe:
aHAIM3UPOBATh M OICHUBATh IOCIEJICTBUS NI OKPYXKAIOIIeW cpelnbl ObITOBON H
MIPOM3BOJICTBEHHOMU JESITEILHOCTH YeJIOBEKa, CBI3aHHOM ¢ mepepaboTKOM BEIIECTB.

3. B mpyoosoti chepe:
* IPOBOJIUTH XUMUYECKUIN IKCTIEPUMEHT.



4. B cgpepe bezonacnocmu dHcusHedessmeibHOCm:

* OKa3bIBaTh MEPBYIO IOMOILb IIPH OTPABJICHUSX, OKOTaxX U IPYrux TpaBMax, CBA3aHHBIX
BEIIECTBAMH U JIA0OPATOPHBIM 000PYJOBAHUEM.

ONHUCBHIBATh CBOMCTBA TBEPABIX, KUIKUX, T[a3000pa3HbIX BELIECTB, BBIACIAA MX
CYIIECTBEHHBIE PU3HAKHY;

* XapaKTepu30BaTh BEILECTBA II0 COCTaBYy, CTPOCHUIO U CBOICTBaM, YCTaHaBIUBATb
NPUYHHHO-CJIEICTBEHHBIE CBSA3U MEKY JaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

* PACKpBIBATH CMBICI OCHOBHBIX XUMHUYECKHUX IOHATUH «aTOM», «MOJIEKYJIay,
«XUMHYECKHH 3JIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBO», «BAJCHTHOCTbHY,
UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMH;

* 1300pakaTh COCTAB NPOCTEHIINX BEHIECTB C IMOMOIIBIO XMMHUYECKHX (DOpMyT H
CYIIHOCTbh XMMHYECKHX PEaKIUil ¢ HOMOIBI0 XUMUYECKUX YPAaBHEHU;

* BBIUUCIIATE OTHOCHTEJIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MacChl BEIECTB, a TaKxkKe
MacCOBYIO JIOJIF0O XUMHMYECKOI'O 3JIEMEHTa B COEAMHEHUSX JUIl OLEHKM MX IPAaKTUYECKOH
3HAYNMOCTH;

* CPaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHUS, KUCJIOTHI, COJIU;

* KJTacCU(PUIMPOBATH OKCHJIBI U OCHOBAHUS TI0 CBOMCTBAM, KUCIIOTHI M COJIU 110 COCTaBY;

* [10JIb30BaThCS J1A0OPATOPHBIM 000PYTIOBAHUEM U XMMUYECKOH MOCYA0MH;

* IPOBOJIUTH HECIIOKHBIE XMMUYECKHE OTBITH M HAOJIIOACHUS 32 M3MEHEHUSIMH CBOMCTB
BEIIECTB B IIpolecce MX MpEeBpalleHui; cOOI0AaTh MpaBWila TEXHUKM O€30HMacHOCTU IpHU
NPOBEICHUH HAOIOJCHUN 1 OTIBITOB;

* pa3inyaTh SKCIEPUMEHTAIbHO KHCIOTHI M IIEI0YM, [OJIB3YSICh HHAMKATOpaMH,
0CO3HABaTh HEOOXOIUMOCTH COOJIIOJICHHUSI Mep OE30MacHOCTH MpU OOpAIIEHHH C KUCIOTaMU U
11eJI0YaMHU.

* PacKpbIBaTh CMBICI Neproandeckoro 3akona J[. 1. Menzaeneena;

* OMMCHIBATh M XapakTepu3oBaTh TaOIMuUHYIO (GOpMY NEPUOJUUECKON CHCTEMBI
XUMHYECKHX 2JIEMEHTOB;

* XapaKTepu30BaTh COCTAaB aTOMHBIX fJep M paclpejeieHue Yucia 3JIEKTPOHOB I10
DIIEKTPOHHBIM CIIOSIM aTOMOB XHWMHYECKHX JJIEMEHTOB MAJIBIX TEPUOJIOB IEPHOANIECKON
CHCTEMBI, a TAKXKe KaJlUus ¥ KaJIbIHs;

* pa3nu4aTh BUIBI XUMHYECKON CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HEMOJISIPHYIO U METAJIINYECKYIO;

* U300pakaTh SJIEKTPOHHO-WOHHBIE (HOPMYJIBI BEIIECTB, 0OpPa30BaHHBIX XUMHUYECKUMH
CBSI3IMU Pa3HOTO BH/JIA;

* BBISIBJIAATH 3aBHCHMOCTB CBOMCTB BEIIECTB OT CTPOSHHS UX KPUCTAIUTMYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAINTNYECKHUX;

* XapaKTepU30BaTh XMMHYECKHE DJIEMEHTHI W WX COCIMHEHHUS Ha OCHOBE MOJIOKCHHS
3JIEMEHTOB B MEPHOANYECKON CHCTEME U 0COOEHHOCTEH CTPOSHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAYCHHE TTEPHOAMIECKOTO 3aKOHA H
NEpUOJINYECKON cHUCTeMbl XuMHueckux osseMeHToB /[l 1. MenneneeBa; ¢ OOBSACHATH CYTh
XUMHYECKHX TPOIECCOB U MX MPUHIMITHATBHOE OTIHNYNE OT (PH3HUECKUX;

* HA3bIBaTh IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUECKUX PEaKLIUi;

* YCTAHABJIMBATh NPHHAUICKHOCTh XMMHUYECKON PEaKIMH K ONpPEIeNEHHOMY THITY IO
OJTHOMY M3 KJAacCH()MKAIIMOHHBIX MPHU3HAKOB: 1) MO YHMCIy M COCTaBY MCXOJAHBIX BELIECTB U
MPOAYKTOB peakiuu (peakuuu COEAMHEHHUs, pa3okKeHHs, 3aMelleHus U oOMeHa); 2) no
BBIJICJIEHUIO WM TOTJIOUICHUIO TEIUIOTHI (PEaKLUUU HK30TEPMHUYECKUE M IHJIOTEPMUUYECKHE);
3) M0 M3MEHEHUWIO CTeNeHeW OKUCICHHS XUMHYECKHUX DJIEMEHTOB (PEakIMH OKHUCIUTEIbHO-
BOCCTaHOBUTEIIbHBIE); 4) 110 0OpaTUMOCTH Tpoliecca (peakiuu o0paTUMble U HEOOPAaTUMBIE);

* COCTaBJISITh YPABHEHUS DJIEKTPOJIUTHYECKOW AUCCOLMALIMU KUCIOT, LIEJIOYEH, COJeil;
MOJIHBIE M COKpAllEHHbIE MOHHBIC YPAaBHEHHUS peakuuii oOMeHa; ypaBHEHHUS OKHCIMTEIbHO-
BOCCTAaHOBHUTEIIBHBIX PEaKITHiA;



* IPOrHO3UPOBATh MPOTYKTH XUMHUUECKUX PEAKIMH 10 (GopMysIaM/Ha3BaHUSAM HCXOIHBIX
BEIIIECTB; OMPEEIIATh HCXOJHBIE BELeCTBA MO (hopMyIaM/Ha3BaHUAM IPOITYKTOB PEAKLIUH;

* COCTaBJIATh YPAaBHEHUS PEAKIIMH, COOTBETCTBYIOLIMX MOCIEI0BATEIBHOCTH («IIETIOYKE))
IIPEBPALEHUI HEOPraHMUECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBIIBIIAITH B IIPOLIECCE DKCIIEPUMEHTA NPU3HAKH, CBHUIETEIIBCTBYIOIIME O IPOTCKAHUU
XUMHYECKON PEAKIIUU;

* IPUTOTOBJIATH PACTBOPBI C OIIPENEIEHHON MaCCOBOM 10JIEH PaCTBOPEHHOIO BELIECTBA;

* OIPENENATh XapaKTep Cpeibl BOJAHBIX PAaCTBOPOB KHUCIIOT M LIEJIOYEH IO M3MEHEHUIO
OKPACKH UHJUKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKLIMU, NOATBEPKIAIOIINE HAJMYUE B BOJHBIX PacTBOPax
BELICCTB OT/AEIbHBIX HOHOB

* OIPENENATh IPHUHAUIEKHOCTh HEOPIaHWUYECKUX BELIECTB K OJHOMY M3 HM3YyYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl 1 HEMETAJUIbI, OKCHJIbl, OCHOBAHHUs, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

* OIIPEIENIATh BAJICHTHOCTD U CTENIEHb OKUCIICHNUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBIATH (HOPMYJIBl HEOPraHMYECKUX COCJUHEHUH 10 BAJEHTHOCTSM M CTEHCHIM
OKHCJICHUSI 3JIEMEHTOB, a TAK)KEe 3apsilaM MOHOB, YKa3aHHBIM B TaOJIMIle PACTBOPUMOCTH KHUCIIOT,
OCHOBAHHI U COJICH;

* OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMsI (PU3NUYECKUX U XMMUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJIOB W HEMETAUIOB) W WX BBICIIUX OKCHUIOB, OOPa30BaHHBIX 3JIEMEHTaAMHU
BTOPOT'O U TPETHETO NIEPHUOJIOB;

* Ha3bIBaTh OOIIME XMMHMYECKHE CBOWCTBA, XapaKTEpHbIE [UIsl TPyHI OKCHUJOB:
KHCIIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOMICTBA, XapaKTEpHbIE s KaXJOro M3 KJIACCOB
HEOPraHUYECKUX BEILECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH  NPUMEPbl  pEaKUUi, MOATBEPKAAIOIIUX  XUMHUYECKHE  CBOICTBa
HEOPraHUYECKUX BEILECTB: OKCUAOB, KUCJIOT, OCHOBAaHUI U COJIEH;

* OIPENENSITh BEIIECTBO-OKUCINUTENb U BEIECTBO-BOCCTAHOBUTEIb B OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUAX;

* COCTaBJIATh OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIN OaslaHC (111 M3YUYEHHBIX peakiuil) 1o
IIPEUI0KEHHBIM CXEMaM PEAKIUH;

* IPOBOJUTH J1a0OpAaTOPHbIE OMBITHL, MOATBEPXKAAIOIINE XHMUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB;

IIpeomemnvimu pezynvmamamu uzyuenusn npeomema «Xumua» ¢ 9 knacce aenaomcs
cneoyrouiue yMeHus:

1. B nosnasamenvHoti cghepe:

* J1aBaTh ONpENENCHMs] U3YYEHHBIX IMOHSITHUN: BEIIECTBO (XUMUYECKUI 3JIEMEHT, aToM,
WOH, MOJIEKYJa, KpUCTaJUIMYecKas pEeUIeTKa, BEIIECTBO, IPOCTHIE M CIOKHBIE BEILECTBA,
XUMHYecKas (OpMysa, OTHOCUTENIbHAs aTOMHAsi Macca, OTHOCUTEIbHAsl MOJEKYJsIpHas Macca,
BaJICHTHOCTb, OKCHJbBI, KHCJIOTBHl, OCHOBaHMS, coiau, amM(pOTEepPHOCTb, HWHAMUKATOP,
NepUOANYECKUN 3aKOH, IEepUOJMUYecKass CUcTeMa, IMepuoanyYeckas Taliuia, H30TOIbI,
XUMHUYECKAs CBA3b, MIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, 3JEKTPOJIMT); XUMHUYECKas

peaknus (XMMHUYECKOE YpaBHEHHME, TEHETHYeCKas CBs3b, OKHCIEHHE, BOCCTAaHOBJICHHE,
ANEKTPOIUTUYECKAS JACCOIanus, CKOPOCTb XUMUYECKON peaKIum);
* OMHCHIBATh JIEMOHCTPAIIMOHHBIE U CAMOCTOSITEIILHO MPOBEACHHBIC YKCIIEPUMEHTHI, UCTIOIb3YS
JUIS 3TOTO €CTECTBEHHBIN (pycckuit, pPOIHOW)  s3BIK M SBBIK  XHUMHUH;
OTMHUCHIBATh W pa3iinyaTh HW3y4YEHHBIC KJIACChl HEOPTaHWYECKUX COCAMHEHUH, MPOCThIE W
CJIOKHBIE BEIIECTBA, XUMUYECKHE peakiuy;
KJIacCU(PUITUPOBATH M3y4YCHHbIE 00BEKTHI u SBJICHUS,

HaOJII0aTh JIEMOHCTPUPYEMBIE U CAMOCTOSITEILHO TMPOBOJUMBIE OMBITHI, XUMHYECKUE
pEaKInH, MIPOTEKAOIINE B npupojie u B ObITY;



J€1aTb  BBIBOAbI

U YMO3AKJIHOYCHUA

U3  HaOIIOACHUM,

N3YUYCHHBIX

XHUMHUYCCKUX

SaKOHOMepHOCTeﬁ, MIPOrHO3UpOBATH CBOICTBA HCU3YUCHHBIX BCIICCTB II0 QaHAJOTUH CO

CBOMCTBAMU

HN3Yy4YCHHBIX

CTPYKTYPUPOBaTh HM3YYCHHBIH MaTepHal M XUMHUYECKYI0 WH(POPMALMIO, TOIYYEHHYIO W3

JPyTUX

HNCTOYHHKOB,

MOJICJIUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB IEPBOTO — TPETHEro MEpPHOJIOB (B pamMKax
M3YYEHHBIX MoJIoKeHu Teopun . Pesepdopra), ctpoeHne npocTedmx MoJIeKyl.

2. B yennocmno-opuenmayuonHou cghepe:
aHAIM3WPOBATh M OICHUBATH ITOCIEICTBUS I OKPYXKAIOIICH Cpelnbl ObITOBON H
MIPOU3BOJICTBEHHOMU JESTEIbHOCTH YeJIOBEKa, CBI3aHHOM ¢ epepaboTKOM BEIeCTB.

3. B mpyoosoti chepe:

* IPOBOAUTD XUMHYECKHI SKCIICPUMCHT.

4. B cghepe bezonacnocmu scuznedesmenbHOCMU:
* OKa3bIBaTh MEPBYIO MOMOIIb IPH OTPABICHHSIX, OYKOTaX U IPYTUX TPaBMaX, CBSI3aHHBIX
C BEILIECTBAMU U JIaOOPAaTOPHBIM 000PYOBAHUEM.

TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC (70 YACOB)

Ha3zeanue pazoena Tema ypoka OcHnoeHble 8UObl Hcnonvzoeanue
oesamenpvHocmu 00opyooeanus
ooyuarwuxcsa uenmpa «Touka

Pocmay

Beeoenue (5u) 1.Ilpeomem  xumuu. | Coymanue 00BsICHEHU I

Bewecmsa. YUUTEN.
CamocrosiTenbHas paboTa ¢
y4EOHUKOM.
OOvbsicHeHne
HaOJII0JAeMBIX SBJICHUI.
2 Hpespawenus PaGora ¢ pa3maToyHBIM
seuiecms. Ponb
MaTEepPHATIOM.
AUMUL 6 JHCUSHU | Crvinapme 06BsICHEHMIT
yenogexa. R—
CamocrosiTenbHas padborta ¢
Y4E€OHUKOM.
3. Kpamxuii  ouepk | Ciymianue 00BsICHEHU I
ucmopuu  pazeumusi | yauTesl.
Xumuu. CamocrodrenbHas pabota ¢
y4E€OHUKOM.
Otbop ®  cpaBHEHHE
MaTepHajia Mo HECKOJIbKHM
HCTOYHHKAM.
4.11CX2 J.U. | Coyuianue o0bscHeHu# | JlaTank BBICOKOM
Menoeneesa. 3naku | yduTens. TeMITEpaTyp BI,
XUMUYECKUX CamocrosrenbHas pabota ¢ | JlaTauk Temrmeparyp
9/1eMEHMO8. y4EOHUKOM. bl TUTATUHOBBIN




Pabora C TaOJIuLEN
Menneneena.

PaGora ¢ kapToukamu.

5. Xumuueckue
AHnanuz GpopMyiI.
Gopmynsi.
Omuocumenvuas Pemenue TEKCTOBBIX
AMOMHAA u | KOJIMYCCTBCHHBIX n
MONEKYIAAPHAA KauCCTBCHHBIX 3aJa4.
Maccol. Ciymanue 00BsACHEHUH
YUUTEIIA.
Pabota B mapax.
Pabora B rpynmax.
Amomwl xumuuecxkux | 1. Ocnosnule Jatauk
Pabora ¢ pazgaToyHbIM .
nemenmog (8u) ceeoenus 0 BBICOKOH TemIepaTyp
MaTepuaIoM.
CMpoeHuu  amomos. . | BI, JaTumk
Cnymanue 00BSICHCHUI
H3zomonbl. TeMIIepaTyp Bl
YUUTEIIA. .
TJIATUHOBBIM

CamocrodrenbHas padoTta ¢
Y4E€OHUKOM.

2. Cmpoenue
9NEeKMPOHHBIX

000]104eK  amomos.
Hsmenenue yucia
271eKkmpoHo8 Ha BIY.

Caymianue 00BSICHEHHI
YUUTEIIS.

CamocTosiTenbpHas pabora ¢
y4E€OHUKOM.

PaGora C TadJIMLEN
Menpaeneena.

Pabora ¢ kaproukamu.
Pabota B mapax.
Pabora B rpymnmnax.

3. Honnas ceaso.

Cnymanue 00BsiCHEHU N
YUUTEIIA.

Pemienne  mocTaBieHHBIX
3ajad.

Pabora ¢ yueOHUKOM.
Pabora B mapax.
Pabora B rpymnmnax.

4. Bzaumooeticmsue
amomos 2J1eMeHmos-
HEMEemaios Mmexcoy
coboll.

Crnymranue 00BSICHEHU I
YUUTEIS.

PabGota c Ta0IMIIEH
Menneneena.

Pemenne 3amau.
Pabora B mapax.
Pabota y nockwu.

5. Kosanenmnuas
XUMUYECKAas CE53b.

PabGota ¢ pa3garouHbIM
MaTepUaJIOM.

Cnymanue 00BsICHEHU I
YUUTEIS.

CamocrodrenbHas pabota ¢
y4EeOHUKOM.

6. Memannuueckas
XUMUYECKASL CB8A3D.

PabGota ¢ pa3garouHbIM
MaTepUajIoM.
Cnymanue 00BsICHEHU I

YUUTEIIA.




CamocrosiTenbHas paboTa ¢
y4EeOHUKOM.

7. Obobwenue u
cucmemamu3ayust
SHAHULL .

Pabora B mapax.
Pabota B rpynmax.
Pemenue 3apau.

[IpoBepka TTOJTYYEHHBIX
3HAHHUH.
IToaroroBka K

KOHTPOJILHOU paboTe.

8. Konmponvhas

Pemenue 3aJaHuil

paboma Ne |. KOHTPOJILHON paboTHI.
Ilpocmuie eewgecmea | 1. Ilpocmoie Hatuuk BBICOKOM
PaGora ¢ pa3zmaToyHbIM
(7 u4) sewjecmea — TeMIIepaTyp bl,
MaTepuaIoM.
Memanvl u . | Jatuuk Temmepatyp
Cnymanue 00BsICHEHU N 9
Hememannvl. Ananusz bl TUIATHHOBBIA  —
. YUUTEIIA.
KOHMPObHOU U3MepeHHe
CamocTtosTenbHas padoTta ¢
pabombi. TeMIEpPATyp bl
y4E€OHUKOM.
Nepexo0JI0B
AHanu3 omuooK. PEXOAL
. | aTIOTPOTHBI X
Ananns KOHTPOJIbHOM o .
MoudUKaIy i cepol;
paboTHI. A H PEI;
U3MEpPEHHE
Pabora Hag ommOkamu. P
TEeMIEepaTyp BI
Pemenue 3axay.
TIJIaBJICHUS BEIIECTB.
2. Konuuecmso
AHnanuz GpopMyiL.
sewecmaa.
Pemenue TEKCTOBBIX
KOJIMYECTBEHHBIX "
KayeCTBEHHBIX 3a/1a4.
Crnymranue 00BSICHEHU I
YUUTEIS.

3. Pewenue 3a0au .

AHnanuz GpopMmyir.

Pemenue TEKCTOBBIX
KOJTMYECTBEHHBIX "
KayeCTBEHHBIX 3a/1a4.
Crnymranue 00BSICHEHU I
YUUTEIS.

4. Monsapuwii o6vem
2a308.

AHnanuz GpopMmyir.

Pemienue TEKCTOBBIX
KOJTMYECTBEHHBIX "
KaueCTBEHHBIX 3a]1a4.
Ciymanue 00BSICHEHU I
YUUTEJIA.

5. Pewenue 3a0au.

Ananuz GpopMyir.

Pewienue TEKCTOBBIX
KOJTMYECTBEHHBIX "
KaueCTBEHHBIX 3a]1a4.
Ciymanue 00BSICHEHU
YUUTEJIA.




6. QObodbwenue u

Pabota B mapax.

cucmemamu3ayusl Pabora B rpymmax.
3Hanuii  no  2naee | Pemenue 3anad.
«IIpocmoie IIpoBepka IIOJTyYEHHBIX
sewecmaay. 3HAHUH.
[ToaroroBka K
KOHTPOJIbHOH pabore.
7. Kommponvnas | Peuienue 3aJaHuil
paboma Ne 2. KOHTPOJHLHON paboTHI.
Coedunenusn 1. Cmenens | Cnymanue 00BSICHCHU I
XUMUYECKUX oKucneHus. Auanus | yauTens.
anemenmog (15 u). KOHMPONbHOU CamocrosiTenbHas paboTa ¢
pabombi. y4eOHUKOM.
PaGora C TadJIULEN
Meneneesa.
PaGora ¢ kapToukamu.
2. Baowcnetiwue p
abota ¢ pa3IaTOYHBIM
Ka1accol  OUHAPHBIX
coeouHeHull . M ATCPHATIOM. .
Crnymanue 00BSICHECHU I
YUUTEIS.

CamocrosiTenbHas paboTa ¢
y4eOHHUKOM.

3. OcHosanus. p Hatunk pH
abota ¢ pa3gaToYHBIM
MaTepHajIoM.
Cnymanue 00BsicCHEHU N
YUUTEIIS.
CamocrosrenbHas pabota ¢
Y4E€OHUKOM.
4. Obobwenue wu |Pabora c pazmaTOYHBIM
cucmemamu3ayusl MaTEepPHATIOM.
3HAHUL. Pemienue 3agauq.
3akperuieHue 3HaHUM 10
TEME.
5. Kucnomeui. Crnymranue obbsacuenuit | aruuk pH
YUUTEIS.
CamocrosiTenbHas paboTa ¢
y4eOHUKOM.
Ot60p " CpaBHEHHE
MaTepuaga Mo HECKOJIbKHM
HMCTOYHUKAM.
6. QOb6obwenue u |Pabora ¢ pa3naTOYHBIM
cucmemamu3ayusl MaTEepHATIOM.
3HAHU. Pemienue 3amay.
3akpeIruieHue 3HaHWM 10
TEME.
7. Conu. Cnymanue o0bsicuenuit | Jlaruuk pH
YAUTEIIS.

CamocrosiTenbHas padoTta ¢
y4E€OHUKOM.

Otbop ®  cpaBHEHHE
MaTepuayia Mo HECKOJIbKHM




NCTOYHHKAM.

8. Obobwenue u
cucmemamuzayus
BHAHUIL.

Pabora ¢
MaTepuaIoM.
Pemenue 3agau.
3aKperuieHue 3HaHUM 10
TEME.

pasaaTOYHbIM

9. Obobwenue u
cucmemamuzayus
3HAHUL 00 OCHOBHDIX
Knaccax

Pabora ¢
MaTepUajIoM.
Pemenue 3amau.

3akperieHue 3HaHWK 110

pa3aaTOYHbIM

HeOp2aHUyecKux TEME.
sewecms.
10.
PaGora ¢ pa3maToyHbIM
Kpucmannuuecxkue
MaTepUajIoM.
peuemxu. .
Crnymianue 00BSICHECHU I
YUUTEIS.
CamocTositenpHas paboTa ¢
y4eOHHUKOM.
12. Hucmuie | Cnymanue 00BsICHEHU
gewecmea u cmecy. | y4uTels.
CamocTtosTenbHas padoTa ¢
y4E€OHUKOM.
OTt60p u CpaBHEHHUE

Marcpuajia 1o HECKOJIbKHUM
HNCTOYHHUKAaM.

13.  Maccosas u
AHnanuz GpopMyiL.
obvemHas oo
KOMNOHEHNO08 Pemenue TCKCTOBBIX
cmecu. KOJIMYCCTBECHHBIX u
KayeCTBEHHBIX 3a/1a4.
Crnymranue 00BSICHEHU I
YUUTEIS.
14. Pacuemui,
AHnanus GpopMyiL.
CB8A3aHHbIe c
nousmuem «00Jy. Pemenue TEKCTOBBIX
KOJTMYECTBEHHBIX u
KayeCTBEHHBIX 3a/1a4.
Crnyuranue 00BSICHEHU I
YUUTEIS.
15. Konmponvnas | Pemienne 3alaHui
paboma Ne 3. KOHTPOJILHON paboThl.
Hzmenenus, 1 Dusuvecxue
PaGora ¢ pa3zmaToyHbIM
npoucxooaujue c | asnenus 6 xumuu.
MaTepHaIoM.
sewecmeamu (12 u). | Ananuz .
. Crnymanue 00BsiCHEHU T
KOHMPObHOU
YAUTEIIS.
pabomeol.
CamocTtosTenpHas paboTta ¢
y4EeOHUKOM.
2. Xumuueckue | Cnymanue 00BsiCHEHU T
peaxyuu. YAUTEIIA.

CamocrosrenbHas pabota ¢
y4EeOHUKOM.




Ot60p u CpaBHEHHE
MaTepuaga Mo HECKOJIbKHM
UCTOYHUKAM.

3. Xumuueckue
VPAasHeHusl.

Crnymanue 00BSICHEHU I
YUUTEIIS.
CamocrosiTenbHas padoTa ¢
y4eOHHUKOM.

Otbop ®  cpaBHEHHE
Marepuaiia 1o HEeCKOJIbKHM

HCTOYHHKAM.

4. Pacuemwvr  no
AHnanuz GpopMyiI.
XUMUYECKUM
VYPAGHEHUSM. Pemenue TCKCTOBBIX
KOJIMYECTBEHHBIX u
Ka4eCTBCHHBIX 3a/1a4.
Cnymanue 00BsiCHEHU N
YUUTEIIS.
5. Pacuemwr  no
Ananu3 ¢popMmyi.
XUMUYECKUM
YpasHeHUsIM. Pemenne TEKCTOBBIX
KOJIMYECTBEHHBIX u
Ka4eCTBCHHBIX 3a/1a4.
Cnymanue 00BsicCHEHU N
YUUTEIIS.
6. Peaxyuu p
abota C pa3gaTo4YHbIM
PA3NOACEHUS.
MaTepUajIoM.
Crnyuranue 00BSICHEHU I
YUUTEIS.
CamocrosiTenbHas paboTa ¢
y4eOHUKOM.
7. Peaxyuu p
abota ¢ pa3gaToYHBIM
COeOUHEeHUsL.
MaTepUaIoM.
Crnymranue 00BSICHEHU I
YUUTEIS.
CamocrosiTenbHas paboTa ¢
y4eOHUKOM.
8. Peaxyuu | Cnymanue 00BsICHEHU I
3ameuyeHus. YUUTEIS.
CamocrosiTenbHas paboTa ¢
y4EOHUKOM.
OTt60p u CpaBHEHHE

Marcpurajia 1Mo HCCKOJIbKUM
NCTOYHHKAM.

9. Peakyuu obmena.

Cnymanue  0oOBSICHEHHI
YUUTEIIS.
CamocrosiTenbHas padoTta ¢
y4E€OHUKOM.

Otbop ®  cpaBHEHHE
Marepuaia Mo HEeCKOJIbKHM

NCTOYHHKAaM.




10. Tunwi
XUMUYECKUX PeaKyull
Ha npumepe C8olUCms
600W0l.

Pabora ¢ pazgaTouHbIM
MaTepuaIoM.

Ciymanue 00BSICHCHU I
YUUTEIS.

CamocrosTenbHas paborta ¢
y4EOHUKOM.

11. Obobwenue
3HAHUUL No  meme
«H3menenus,
npoucxooswue c
8euecmeamuy.

Pabora B mapax.

Pabota B rpynmax.
Pemenue 3apau.

[TpoBepka MOJTyYCHHBIX
3HAHUM.

IToaroroBka K
KOHTPOJILHOU paboTe.

12. Konmponvnas
paboma Ne 4.

Pemenue 3aJaHuil
KOHTPOJIHHOH paboTHI.

Hpocmeitmue
onepayuu

séeuecmeamu
(Xumuueckuii

1. Ilpaxmuueckas
paboma Noj.
Ilpuemovr obpawenus
¢ 1abopamopHuiM

HaOmronenue 3a
JIEMOHCTPAIUSIMHA YIUTEIISL.
OOBbsicHEHHE
HaOJIF0JaEMBIX SBJICHUM.

npakmuxkym) (5 u). obopyoosanuem.
P ym) (5 ) Py IlocraHoBka OIBITOB ISt
JIEMOHCTPAIIMH KJIACCY.
Brinonnenune
IPAKTHYECKON pabOThI.
2. Ipakmuueckas aTYNK
p HaoOmronenune 3a A
paboma No2 TEeMITepaTyphl
JEMOHCTPALUSIMHA YUUTEISL. .
Habnwooenue 3a IUIATUHOBBIHN
. . OO0BsicHeHNE
eopsuyetl ceeoll. N
HaO0II0JaEMBIX SIBIICHUIA.
IlocTaHOBKa ONBITOB JUIA
JIEMOHCTpAIIMH KIIACCY.
Brimonnenune
IPAKTHYECKON pabOTHI.
3. Ipaxmuueckas aTYNK
P HaOmronenne 3a A .
paboma Ne3 . Ananus BBICOKOM TeMIIeparyp
JEMOHCTPALUSIMHA YIUTEISL.
nou8bl U BOObL. 06 Bl, Hatuuk
‘bICHEHUE
N TeMIEepaTyp Bl
HaOII0JaEMBIX SIBIIEHUIA. 9
[UIATUHOBBIN -
IlocTaHOBKa ONBITOB JUIA
U3MEepeHHe

JIEMOHCTPALIMU KJIACCY.
Brinmonnenue
MIPaKTUIECKOU PabOTHI.

TeMreparyp B B
nporecce 00y4deHHUs
npremMam
BBIITAPUBAHU S BOJbI
13 00pa3IoB TOYBHI.
Hatuuk pH — pH —
M3MepeHne
BOJIOPOHOTO
1IOKa3aTess BBITSHKKA
pacTBOpa NOYBHI

4. llpakxmuueckas
paboma Noq
Ipusnaxu

HaoOmroneune 3a
JEMOHCTPALUSIMHA YIUTEISI.
OO0rBscHeHnEe

Jatauk BBICOKOM
TeMIlepaTyp BI,
Jatuuk Temmeparyp




XUMUYECKUX Ha0JII0/1aeMBIX SIBJICHH. Bl IUTATUHOBBIM,
peaxyuil. IToctaHnoBka omnbiTOB s | JlaTumk pH —
JIEMOHCTpAIIMH KJIACCY. IpU3HAKU
Brinosinenue peakuuii o
IPaKTHYECKOH paboThI. U3MEHEHUIO  CpeJibl
(peakuus
HEHTpaIu3al] un)
5. llpakxmuueckasn DJIEKTPOHHBI € BECHI,
HaOmronenue 3a
paboma Nos. Habop maboparopuu
JIEMOHCTPAIUSIMHA YIUTEIISI.
llpucomosnenue I'MA
OO6wbsicHeHue
pacmeopa caxapa u .
HAaO0JII0TAEMBIX SIBJICHHIA.
pacuem e2o
. [TocTraHoBKa OMBITOB IS
maccoeoti  oonu 8
JIEMOHCTPALIMH KJIaccy.
pacmeope.
Brinonnenue
IPAKTUYECKON pabOThI.
Pacmeopenue. 1. Pacmeopenue. Jlatumk BBICOKOU
PaGora ¢ pa3zmaToyHbIM
Pacmeopwvi. Peaxyuu | Pacmseopumocms MaTepHATOM TeMIepaTyp bl,
UOHHO20 ooMeHa. | sewecms 6 6ooe. ' . | Jatuuk Temmepatyp
Cnymanue 00BsicCHEHU N -
Okucaumensho- bl IUIATHHOBBIA — TIO
YUUTEIIS.
eéoccmanogumenbvHole TOPEHUIO CKa3aHo
CamocTtosTenbHas padoTta ¢
peaxyuu(11 u) Bhbimie, Jlatunk pH —
y4E€OHUKOM.
npu U3Yy4EHUU
2. OJIC. OcHosmobie KHUCJIOT U OCHOBaHHM
Pabora ¢ pazgaTouHbIM
nonoxcenuss TO/] (cpena pacTBopa).
MaTepUajIoM.
. | JaTuuk snexTponpos
Crnymianue 00BSICHECHU I
OJIHOCTH - U3y4YEHHUE
YUUTEIS.
MIPOBOJIUMOC TH
CamocTtosTenpHas paboTta ¢
pacTBOpOB

Y4EOHUKOM.

3. Honnvle
AHnanuz GpopMyiI.

VPasHeHUs.
Pemenue TEKCTOBBIX
KOJTMYECTBEHHBIX "
KayeCTBEHHBIX 3a/1a4.
Crnyuranue 00BSICHEHU I
YUUTEIS.

4..  Kucnomwi, ux
Pabora ¢ pazgaTouHbIM

Kiaccuguxkayus — u

9 MaTepUajIoM.

ceoticmaa. .
Crnymranue 00BSICHEHU I
YUUTEIS.

CamocrosiTensHas paboTa ¢
y4EOHUKOM.

5. Ocnosanus, ux
Kiaccuguxkayus — u
ceoticmaa.

Pabora ¢ pazgaTouHbIM
MaTepUajoM.

Ciymanue 00BSICHEHU I
YUUTEIS.

CamocrosiTensHas paboTa ¢
y4EOHUKOM.

6. Oxkcuowi, ux
Kraccuguxkayus — u
ceotlicmea.

Cnymanue 00BsICHEHU T
YAUTEIIA.

CaMocTosTeIbHas pa60Ta C




y4eOHHUKOM.

Otbop u  cpaBHEHHE
MaTtepHaia Mo HECKOJIbKHM
MCTOYHHMKAM.

7. Conu, ux
Kraccuguxkayus — u
ceoticmead.

Crnymanue 00BSICHEHU I
YUUTEIIS.
CamocrosiTenbHas padoTa ¢
y4eOHHUKOM.

Otbop ®  cpaBHEHHE
Marepuaiia 1o HEeCKOJIbKHM

HCTOYHHKAM.

8. ['enemuueckasn
CB513b medxHcoy
Kaccamu 8euecms.

PaGora ¢ paszmaToyHbIM
MaTEPUAJIOM.

Ciymanue 00BSICHCHUI
YUUTEIIA.

CamocrodrenbHas padoTta ¢
Y4E€OHUKOM.

9. Oxucaumenvro-
80CCMAHOBUMENIbHbIE
peaxkyuu.

Cnymanue  oObsICHEHHI
YUUTETIS.

CamocrostenbHas padborta ¢
y4E€OHUKOM.

O1b0op u  cpaBHEHHE

Marcpuajia 1o HECKOJIbKHUM
HNCTOYHHUKaM.

10. Ob6obowenue u

Pabota B mapax.

cucmemamu3ayusl Pa6ora B rpynmnax.
3HaHutl no meme « | Pemenue 3amau.
Pacmesopenue. [IpoBepka ITOJTyYEHHBIX
Pacmeopuvi. Peakyuu | 3HaHUH.
UOHHO20 obmena. | IlonroroBka K
OBP». KOHTPOJIbHOH paboTe.
11.  Kommponvnas | Pemenue 3a/IaHHA I
paboma Ne 5 KOHTPOJIbHOH paboThl.
Ceoiicmea 1. Ilpaxmuueckas
Habmonenue 3a
INEKMPOIUMOE paboma No 6.
N JEMOHCTPALUSIMHA YIUTEISL.
(xumuueckuii Honnvie peaxyuu.
) (4 w) OObsicHeHue
npakmuxym) (4 u =
P Y HAOI0TaEMBIX SIBJICHHA.
IlocTaHOBKa ONBITOB JUIA
JEMOHCTPALMH KJIACCYy.
Brinosnnenue
MIPAKTUIECKOU PabOTHI.
2. IIpakmuueckas aTYUK
p Hao0mroneune 3a A
paboma Ne 7. TEMIIEPATYPHI
JEMOHCTPALMSIMU YUUTES. .
Yenosus TJIATUHOBBIN
OO0ObsicHeHue
npomeKanus .
. | HabmMIOTaeMBIX SIBICHUH.
XUMUYECKUX pearyuii | 1
OCTaHOBKA OIBITOB JUIS
MedHcoy pacmeopamu
JEMOHCTPALMH KJIACCYy.
INeKMpoIUmos 00 B
BITIOJTHEHHE
KOHYA. .
MIPAKTUIECKOU PabOTHI.
3. Ilpakmuueckas Hartuuk pH

HaOmronenue 3a




paboma Ne 8.

Ceoticmea  kuciom,
OKCUO08, OCHOBAHUIL
u conetl.

JIEMOHCTPALIUSAMH YUUTEIIA.
OOBbsicHEHNE
HaOJIF0JaeMBIX SIBJICHUM.
IlocTaHOBKa ONBITOB UIA
JIEMOHCTPAIINU KJIAcCy.
Brmonnenue
PaKTUYECKON pabOTHI.

4. llpakxmuueckasn
paboma Ne 9.
Pewenue
9KCNEPUMEHMANbHBIX
3adau.

HaOmronenue 3a
JIEMOHCTPAIUSIMHA YIUTEIISI.
OOBscHEHHE
HaOJIIOTaEMBIX SIBJICHMUIA.
ITocraHoBKa OIBITOB IS
JIEMOHCTPAIIMH KIIACCY.
Brmonnenue
IPAKTUYECKON pabOThI.

3axnrouenue (4 u)

1.0600wenue u
cucmemamuzayust
3HAHULL NO YYEOHUKY
xumuu 3a 8 Knacc.

Pabota B mapax.
Pabota B rpynmax.
Pemenue 3amau.

[IpoBepka MOJTYYEHHBIX
3HAHUH.
IToaroroBka K

KOHTPOJILHOH padore.

2.0606wenue u
cucmemamuzayust
3HAHUU NO Y4eOHUKY
xumuu 3a 8 Knacc.

Pabota B mapax.
PaGora B rpynmax.
Pewenne 3anmau.

[IpoBepka MOJTyYEHHBIX
3HAHUH.
[loaroroBka K

KOHTPOJIbHON paboTe.

3. Hmoecosasn
KOHMPOIbHASL
paboma no xumuu 3a
8 knacc.

Pemenue 3aJITaHUN
KOHTPOJIbHOM paboTHI.

4. Ananus
KOHMPOIbHOU
pabomwvi.  Paboma

HAao owubkamu.

Amnann3 omuOoK.

Amnanus KOHTPOJIbHOM
paboTHI.

Pabota Hajg ommbOKaMH.
Pemenne 3amauq.

Crnymanue 00BsACHEHU
YIUTEIIS.

9 KJIACC (68 HACOB)

Ha3zeanue
pazoena,
Koiuuecmaeo
uacoe

Tema ypoka.

Ocroenuvie 6uonl
oesamenvHocmu
odyuarwuxcsa

Hcnonwvzoeanue
obopyoosanusn
uenmpa
«Touka
Pocmay




Oowan 1.  Xapaxmepucmuka | Cnyuianue 00BACHEHHI
XapaKmepucmuKa | XumMuiecko2o YUUTEISL.
XUMUYECKUX aemMeHma Ha | CamocTosiTenbHast paboTa ¢
anemenmos (4 u). | ocnosarnuu €20 | yaeOHHUKOM.
NOJI0JICEeHUS 6 | Pabora C TalJuen
Ilepuoouueckoti Menpeneesa.
cucmeme 1. U. | PabGota ¢ kapTOYKaMH.
Menoeneesa.
2. Xapaxmepucmuxka | Ciymanue OO0BSICHEHUH
XUMUYECKO20 YUUTEIS.
anemMeHma na | CamocTosiTenbHas pabora ¢
OCHOBAHUU €20 | y4eOHUKOM.
NON0JICeHUs 6 | Pabora C Tabmuiei
Ilepuoouuecxoii Meunpeneesna.
cucmeme /. H. | Pabota ¢ kapTOUKaMmu.
Menoeneesa.
3. Xapaxmepucmuxa | Cnyuianue O0BSICHEHUI
XUMUYECKO20 YUUTES.
anemMeHma no | CamocrositenbHas pabora ¢
KUCTIOMHO-OCHOBHbIM Y4eOHUKOM.
ceoticmeam Pabora c Tabnuuen
obpazyemulx um | Menneneesa.
coeOuHeHul. Pabora ¢ kapToukamu.
4. Ilepuoouueckuu | Ciyimanue 00bsICHEHUI
3aKOH u | yaurensi.
Ilepuoouueckas CamocrosiTenbHast paboTa ¢
cucmema Xumuyeckux | yaeOHHUKOM.
onemenmos  [[.  U. | Pabora C Ta0InIEei
Menoeneesa. Menneneesa.
Pabota ¢ kapToukamu.
Memannwt (13u) | 1. Ilonoocenue | Cnymanue 00BbsICHEHU
Memannos 6 | yaurens.
Ilepuoouueckoti CamocrosTenbHas pabota ¢
cucmeme Y4E€OHUKOM.
JI.U.Menoeneesa u | Pabora c Tabmumei
cmpoeHue ux amomos. | MeHaeneena.

Pabora ¢ kapToukamu.

2. Xumuyeckue
COUCMEA MEMAILILOBE.

PaGora ¢  pa3garouHbIM
MaTepHaIoM.

Cnymanue 00BSICHEHHIT
YUUTES.

CamocrositenpHast paboTta ¢
y4EeOHUKOM.

Jatuuk
TeMIepaTypbl
IUIATHHOBEIN

3. llonyuenue
memannos. Kopposus
Memannos.

Cnymanue 00BSICHEHHIT
YUUTES.

CamocrositenpHast paboTta ¢
Y4eOHUKOM.

OTt60p u CpaBHEHHE

Marceprajla TII0 HCCKOJbKUM
NCTOYHUKAM.




4. ]enounvie | Ciymanue 00BsICHCHUI Jatauk
Memannol. YUUTEIS. TEMIEPATYPhI
CamocrosiTenbHast paboTa ¢ | IJIATMHOBBIM
Y4€OHUKOM.
OT160p u CpaBHEHHE
MaTepuaiga IO HECKOJIbKUM
HCTOYHUKAM.
5. I]enounvie | Pemenue 3aaau.
Memaannol. Pabota no kapToukam.
Pemenue XAMUYECKHUX
YpaBHEHUH.
6. bepunnuu, macHuil u
PaGora ¢  pa3garodyHbIM
wenoyHozemenbHvle
MaTepuaIoM.
Memannol. .
Cnymanue 00BSICHEHUI
YUUTES.
CamocrosiTenpHass paboTa C
Y4eOHHKOM.

7. Bepunnuti, macnuii u

Perenue 3anau.

wenoyHozemenbHbvle Pabota o kapToukam.
Memannwl. Pemenue XUMHYECKUX
YpPaBHEHUU.
8. Antomunuii. P
abora Cc  pa3gaTOYHBIM
MaTepuaIoM.
Crnymianue OO0BSICHEHUI
YUUTEISL.
CamocrosiTenpHass paboTa ¢
Y4EOHUKOM.

9. Antomunuii.

Pemrenne 3amau.

Pabota mo kapToukam.
Pemenne XHUMHYECKHUX
YpaBHEHUM.

10. >Keneso.

Crnymianue 00BACHEHHI
YUUTEIIS.

CamocrositenpHast paboTa ¢
Y4EOHUKOM.
OObsicHeHUe

SIBJIEHUH.

HaO0FOIaeMBIX

11. 3akpennenue u
cucmemamuzayusl
3HaHUti ~ no  21aee
nepeou «Memannoly.

PaGoTa B mapax.
Pabora B rpymnmnax.
Pemenue 3anmau.
IIpoBepka
3HAHUU.
IToaroToBka K KOHTPOJIBHOMN
pabore.

IMMOJIYYCHHBIX

12.
paboma
«Memannwvi .

Koumponvnas
Nel

Pemtenue 3aJIaHUN
KOHTPOJIbHON paboThI.




13. Ananuz | AHann3 ommooK.
KOHmMpObHOU pabomel. | AHanu3 KOHTPOJIbHOM
paboTHI.
Pa6ota Hazg ommoOKaMu.
Pemrenue 3amau.
Cnymianue OO0BSICHEHUH
VUHUTEIIS.
Ceoiicmea Ilpakmuueckas JaTuuk
HaOmronenune 3a 8
Memannoe u ux | paboma MNel. BBICOKOH
. JIEMOHCTPAIMSIMHI YIUTEIIS.
coeounenuil Ocywecmenenue TeMIIepaTyp b,
. OO0bscHeHre  HAOIIOIaEMBIX
(xumuueckuii YENOuKU  XUMUYECKUX | oo o JlaTuuk Temmeparyp
npakmuxym)(3 u). | npespauieruil. ’ bl INIQTHHOBBIM —
P ym)(3 ). | npespawy I[TocranoBka  OMOBITOB I
U3MEpPEHHE
JIEMOHCTpAINH KJIACCy.
. | Temmeparyp Bl
BrlmoniHeHNE  MPaKTHYECKOM
MepeXoI0B
paboTHI.
AJUTIOTPOITHBI X
MO (UKL 7§
Cephl;  HM3MEpeHHue
TEMIIEPATYP Bl
ILIABJIEHUS
BEILIECTB.
IIpaxmuueckas
p HaOmronenue 3a
paboma No2.
. JIEMOHCTPAIMSIMH YIUTEIIS.
Ilonyuenue u ceoticmea
. OObsAcHeHNE  HAOIIOHAEMBIX
COCOUHEHULl MEeMAJllo8. .
SIBIICHUM.
ITocranoBka  OMOBITOB A
JIEMOHCTpAINH KJIACCy.
BeinmosniHeHHEe  MpaKTUYECKOU
paboTHI.
Ilpakxmuueckas
p HaoOmronenue 3a
paboma No3.
JIEMOHCTPAIIMSIMHI YIHTEJIS.
Oxcnepumenmanvhbvie
OObscHEHNE  HAOIIOHAEMBIX
3a0ayu no N
SIBIICHUM.
PACno3HABAHUIO u
I[TocraHoBka  ONBITOB I
NOJIYYEHUIO 8elecms.
JIEMOHCTpAITNH KJIACCy.
BeinonHeHne  MpakTUYECKOU
paboTHI.
Hememannet (26 | 1. Hememannwi: | Cnymanue 00BSICHEHHMH Jlatank
y) amomsl U NpOCMble | YUUTETIS. BBICOKOM
sewecmsa. Kucnopoo, | CamocrosiTensHas pabota c | TemmepaTyp B,

030H, 8030)X.

Y4E€OHUKOM.

Ot6op u CpaBHEHHE
Marepraia MO HECKOJIBKHM
MCTOYHHKAM.

JaTuuk Temrepatyp
bl IUIATUHOBBIA —

U3MepeHue
TEMIEPATYP Bl
Iepexo/10B
AJIOTPOIIHBI X
Mo U pUKaIH 51
Cephl;  M3MEpPEHHE
TeMIepaTyp bl
IUTaBJICHUS

BCIICCTB.




2. Hememannui.
Xumuueckue ceoticmea

Pemrenne 3amau.
PaboTa mo kapToukam.

HeMemainios. Pemenue XUMHYECKHX
YpaBHEHUM.

3. Xumuueckue P
abotTa ¢  pa3gaToOYHBIM

9/1eMeHMbl 8 KIeMmKaX MATEPHAIOM.

HICUBLLY OpednUSMOG. Cnymanue 00BsICHEHU
YUUTEIS.
CamocrosiTenpHast paboTa C
Y4eOHHKOM.

4. Booopoo. Pemenue 3anau.
Pabota no kapToukam.
Pemenue XAMUYECKHUX
YpaBHEHUH.

5. I'anocenwi. Crnymianue OO0BSICHEHUI
YUUTEISL.
CamocrositenpHast paboTa C
Y4eOHUKOM.
OObscHeHnEe  HaO0JI01aeMBIX
SIBJICHUU.

6. Coeounenus | Pemenue 3anauy.

2a102€H08. PaboTa mo kapToukam.
Pemenue XUMHYECKHUX
YpaBHEHUM.

7. Ilonyuenue | Cinymanune 00bsICHEHU

2a102€H08. YUUTEIIS.

buonozuuecroe CamocrtosiTenbHast paboTa ¢

3Hauenue u | y4eOHUKOM.

npUMeHeHUe 2a/102eHO8
U UX COCOUHEHUII.

Ot6op u CpaBHEHHE
Mareprania IO HECKOJIbKHM
MCTOYHHKAM.

8. Kucnopoo. HaTtaux
Pabota ¢ pazmatoyHbIM .
BBICOKOM
MaTepHaIoM.
. | Temmepar BI
Cnymanue 00BsICHEHU patyp ’
JlaTyuk TeMmnepatyp
YUUTEN. o
Bl TUIATHHOBBIA —
CamocrositenpHast paboTta c
U3MepeHue
Y4EOHUKOM.
TEMIIepaTyp Bl
epexo10B
QITIOTPOTTHBI X
Mo UKaIH u
Cepel;  M3MEpeHHe
TeMIIeparyp bl
TUTaBIICHHS
BEIIIECTB.
9. Konmponvnas | Pemenue 3aaHui
paboma Ne2 KOHTPOJILHOH paboThI.
10. Cepa. Cnymanue 00BSICHEHHI JaTuuk
YUUTEN. BBICOKOM
CamocrosiTenbHasi paboTa ¢ | TeMueparyp bl,




Y4€OHHKOM.

Jatuuk Temmeparyp

OObsicHeHHME  HAONIOIAeMBIX | bI TUTATUHOBBIA —
SIBJICHUM. U3MepeHue
TEMIEPaTyp Bl
Eepexo/I0B
AJUTOTPOTTHBI X
MO aHpUKAIH "
Cephbl;  W3MEpPEHUe
TeMIeparyp Bl
TUTABIICHUS
BEIIECTB.
11. Coedunenus cepvi. | Cnymanue 0OBSACHCHHM
YUUTEISL.
CamocrosiTenbHast paboTa ¢
Y4E€OHUKOM.
OTt60p u CpaBHEHHE
MaTepuaga IO HECKOJIbKUM
HMCTOYHUKAM.
12. Cepnas kucnoma. Crnymianue O0BSICHEHUI Hatuux pH
YUUTES.
CamocrosiTenpHass paboTa C
Y4eOHUKOM.
OObscHeHnEe  HaO0JII01aeMBIX
SIBJICHUU.
13. Azom. Pemenue 3anau.
Pabota o kapToukam.
Pemenue XAMUYECKHAX
YpaBHEHUM.
14. Ammuax. Cnymanue 00BbsICHEHU Hatuuk pH
VUUTEISL.
CamocrtosiTenbHast paboTa €
Y4E€OHUKOM.
OObscHeHHnE  HaOIIO/IaeMBIX
SIBJICHUU.
15. Conu ammonus. Cnymanue 00BbsICHEHU
VUUTEISL.
CamocrosiTenbHast paboTa ¢
Y4E€OHUKOM.
OObscHeHHEe  HaOII0/IaeMBIX
SIBJICHU.
16. Kucnopoonvie | Cnymanue O0BSICHEHU
coeOuHeHust azoma. VUUTEIS.
CamocrosiTenpHast paboTa cC
Y4E€OHUKOM.
Ot6op u CpaBHEHHE
MaTepuaga I0 HECKOJIbKAM
HMCTOYHUKAM.
17. @ocop u  eeo Pabota ¢  pazmarouHBIM Aarank
COeOUHeHUs. TEeMIEPaTyphI
MaTepuaIoM. o
Cnymanue oGbsicHenuit | TATHHOBBIM

YUUTeIIsl.




CamocrositenpbHast paboTta ¢
Y4EOHHUKOM.

18. Docpop u eco

Pemrenue 3amau.

CcoeOUHeHUsl. Pabora o kapToukam.
Pemenue XUMHYECKHUX
YpaBHEHUM.
19. YVenepoo. Cnymianue OO0BSICHEHUH
YUUTEIS.
CamocrosiTenpHast paboTa C
Y4eOHHKOM.
OObsicHeHne  HaOIIOIAEMBIX
SIBJICHU.
20. Kucnopoonvie | Pemenue 3anau.
coedurenus yenepooa. | Pabora 1o kaprodkam.
Pemienue XAMUYECKHAX
YpaBHEHUH.
21. Kpemnuui u eeo | Cnymanue O0BSICHEHUI
coeOuHeHUsl. YUUTES.
CamocrositenpHass paboTa C
Y4eOHUKOM.
OObscHeHnEe  HaO0JI01aeMBIX
SIBJICHUU.
22. Cunuxamnas | Cnymanue 00bsICHEHU
NPOMBIULIEHHOCb. YUUTEIS.
CamocrosiTenbHast paboTa ¢
y4E€OHUKOM.
Ot6op u CpaBHEHHE
MaTepuaga IO HECKOJIbKHM
HMCTOYHHUKAM.
23. Oboowarowur | Pabota B mapax.
VPOK no meme | Pabota B rpymnmnax.
«Hememannwvi». Pemienue 3amauy.
[TpoBepka MOJTy4YEHHBIX
3HaHUM.
IToaroroBka K KOHTPOJBHOU
pabore.
24. Oboowarowuii | Pabota B mapax.
VPOK no meme | Pabora B rpymnmnax.
«Hememannwvi». Pemtenune 3apauy.
IIpoBepka MTOJTyYEHHBIX
3HAHUU.
IToaroToBka K KOHTPOJIBHOMN
pabore.
25. Konmponvnas Pemenue 3aJaHui
paboma Ne 3. KOHTPOJILHOH paboThI.
26. Ananusz | AHanu3 ommoOoK.
KOHMPOIbHOU pabomsl. | AHamu3 KOHTPOJBbHOU
paboTHI.

Pabora Hag ommoOkamMu.
Pemenue 3agau.

Crnymanue 00BICHEHHI




YUUTEIISL.

Ceoiicmea Ilpakxmuueckas
HaOmronenue 3a
Hememannoe u ux | paboma Nod.
. JIEMOHCTPAIMSIMHI YIUTEJIS.
coeounenuil (3 4). | IxcnepumenmanvbHvie
OO0bscHeHre  HaAOIIOIaEMBIX
3a0auu  no  meme N
SIBIICHU.
«llooepynna
[locraHoBKa  OMBITOB  JJIs
KUCI0p0o0a.
JIEMOHCTpAIINH KJIACCy.
BrinosiHeHue  MpakTUYECKOM
paboThL.
Ilpakmuueckas
P HaOmronenue 3a
paboma Nos.
JIEMOHCTPAIMSIMHI YIUTEIIS.
Oxcnepumenmanvhoie
OO0bscHeHre  HAOIIOIaEMBIX
3a0auu  no  meme N
SIBIICHU.
«llooepynnvl azoma u
[TocraHoBKa  OMBITOB  JJIst
yenepooay.
JIEMOHCTpAIINH KJIACCy.
BrimonHenue nmpakTHUECKOH
paboTHI.
Iipakmuueckas DNEeKTPOHH
p HaOmronenue 3a p
paboma No6. Bl € Becbl, Habop
JIEMOHCTPAIMSIMHI YIHTEIIS.
Tlonyuenue, cobupanue nabopatopun ['MA
OObsAcHeHNE  HAOIIOHAEMBIX
u pacnosHasanue .
SIBIICHUH.
2a308.
[TocraHoBKa  OMBITOB  JJIst
JIEMOHCTpAIINH KJIACCy.
BrimonHeHnue mpakTUYECKOU
paboTHI.
Opzanuueckue 1. Ilpeomem | Cnymianue 00BACHEHHI
eewgecmea (13 u) | opeanuueckou xumuu. | yqduTens.
CamocrosiTenpHass paboTa ¢
Y4EOHUKOM.
OTt60p u CpaBHEHHE
MaTepuaiga IO HECKOJIbKUM
HMCTOYHUKAM.
2. IIpeoenvuuie | Cnymanue 00BbsICHEHU
Y211e8000p00bL. YUHUTEIIA.
CocraBnenue XUMHYECKHUX
dbopmy.
Pa6ota B mapax.
PaboTa y nocku.
3. Henpeoenvruvie | Cnymanue O0BSICHEHU
Y211e8000p00bl. YUHUTEIIA.
CocraBnenue XUMHYECKHX
dbopmy.
Pab6ota B mapax.
PaboTa y nockwu.
4. Cnupmul. Cnymanue 00BsICHEHU Hatuuk pH
VUUTEIS.

CamocrositensHast pabora ¢
Y4E€OHUKOM.

Ot6op u CpaBHEHHE
Marepransa MO HECKOJIbKHM




HCTOYHHUKAM.

5. IIpedenvhvie
0OHOOCHOBHbBLE
KapOoHoBble KUCIOMbI.

Cnymanue 0OBSACHCHHI
YUUTEISL.
CocraBneHue
dbopmyL.
Pa6oTa B mapax.
Pabota y gocku.

XHUMHUYCCKUX

Hatuuk pH

6. Cnoowcnvle 3¢upbi.
Kupeol.

Cnymanue 00BSACHEHHM
YUUTEISL.
CocraBneHue
dbopmyL.
Pa6oTa B mapax.
PaboTa y gocku.

XHUMHUYCCKUX

7. Amunoxuciomel u
benxu.

PaGora ¢
MaTepHaIOM.
Cnymanue
YUUTEIIS.
CamocrosTenbHas pabora ¢
Y4€OHUKOM.

PasaaToOYHbIM

00BsICHEHUI

8. Amunoxuciomer u
oenku.

Crnymianue O0BSICHEHUI
YUUTEIIS.
CocraBnenue
dbopmyiL.
PaGota B mapax.
Pabota y nocku.

XUMHNYCCKUX

9. Vanesoowi.

Crnymianue OO0BSICHEHUI
YUUTEISL.
CocraBnenue
bopmy.
PaGota B mapax.
PaboTa y 10CKH.

XUMHNYECKHUX

10. IHonumepei.

Crnymianue 00BACHEHHI
YUUTEISL.
CocraBnenue
bopmys.
PaGoTa B mapax.
PaboTa y 10CKH.

XUMHNYECKUX

11. Oboowarowur | Pabota B mapax.

VPOK no meme | Pabota B rpymnmnax.

«Opeanuyeckue Pemienue 3amauy.

sewecmeay. [IpoBepka MOJTYYEHHBIX
3HAHUU.
[ToaroroBka K KOHTPOJBHOU
pabore.

12. Konmponvnas | Pemenue 3aaHui

paboma Ne4. KOHTPOJILHOH paboThI.

13. Ananuz | AHaIu3 omMOOK.

KOHMPOAbHOU pabomul. | AHamu3 KOHTPOJIbHOU
paboTHI.

Pabora Hag ommoOkamu.
Pemrenne 3amau.




Crnymranue 0OBSICHCHHI
YUUTENA.

3axpennenue (6u) | 1. Ilepuoouueckuii | Pabora B mapax.

3aKOH u | Pabora B rpymmax.
Ilepuoouueckas Pemenne 3anmau.

cucmema xumuueckux | ITpoBepka MOJTYYCHHBIX
2/1IeMEHMO08 JI.U. | 3HaHHIL.

Memnoeneesa. [ToaroroBka K KOHTPOJBHOU

2. Cmpoenue | pabote.
gewecmea.

3. Xumuueckue
peaxyuu.

4. Knaccor xumuuecxkux
COeOUHEeHUll 6 ceeme
T3/

5. Hmoeosas Pemenue 3aaHui
KOHMpOIbHAs pabomad. | KOHTPOJBHOW pabOTHI.

6.Ananusz KonmpoavbHou | AHaIN3 OMUOOK.

pabomul. Ananus KOHTPOJILHOU
paboTHI.

Pabora Hajg ommoOkamu.
Pemenne 3anay.

Cnymanue 00BSICHEHU
VUUTEIISL.
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