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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma BHEypouHOIl AesTenbHOCTH Mo xumuu s 10—11 kiaccoB ¢ ucnonb30BaHUEM
obopynoBanusi nentpa «Touka pocta» Ha 0aze ueHtpa «Touka pocTay MO3BOJIAET
peann3oBaTh oOpa3oBareNbHbIE MPOTPAMM E€CTECTBEHHO-HAYYHOH HAMpaBIEHHOCTH,
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUAMH 3aKOHOJIATEILCTBA B chpepe oOpa3oBaHus U €
y4€ToM pexkoMeHpaimui @DeneparbHOro  omneparopa y4eOHOro mpeameTa «XHUMHUsS».
OOpazoBarenbHass MporpaMma  IO3BOJISIET HHTEIPUPOBATH  pPEATU3yeMble  IMOAXOJIBI,
CTPYKTYpY M COJIep)KaHMe TIpd opraHuzanuu oOyudenuss xumuu B 10—11 knaccax,
BBICTPOEHHOM Ha 0asze yueOHo-meTtogudeckoro komruiekcoB (YMK) Tabpuensna O.C.
Ucnons3zoBanue obopynoBanust «Touka pocray mnpu peanuzanuu ganHoi OIl mospossier
CO3/1aTh yCTIOBHSI:

* TSl paCIIMPEHUS COACPIKAHMS MIKOJIHHOTO XMMHUECKOTO 00pa3oBaHMs;

* JUIsl TIOBBIIIEHUS MO3HABATEJIIbHOM AKTUBHOCTH OOYYaIOIIUMXCS B €CTECTBEHHO-HAYYHOM
o0acTy;

* JUISl pa3BUTHUS JIMYHOCTU peOEHKA B MpoIlecce OOYyUYEeHHUS XUMHH, €ro CIOCOOHOCTEH,
(GbopMUPOBaHUS U yIOBIETBOPEHUS COITMAIEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

e s paboThl C OJApEHHBIMH IIKOJIHHUKAMH, OPTaHU3allMd WX Pa3BUTHA B Pa3TUYHBIX
o0acTax o0pa3oBaTeIbHOM, TBOPUECKOU IEATEIBHOCTH.

OOmiee 9YrcIo 4acoB, OTBEAEHHBIX IS BHEYPOUHOH NEATEIHHOCTH HAa YPOBHE OCHOBHOTO
obmiero odpasoBanus, cocrabisier 68 yaco: B 10 kimacce — 34 vaca (1 vac B Henemo), B 11
kiacce — 34 vaca (1 yac B HEZEIIO).



COJAEPXKXAHUE OBYUYEHUA

10 KJIACC

Tema 1. Xumnueckas jgadoparopust

[IpaBuna TexHUKM O€30MACHOCTH TIPU MPOBEACHUU UCCIEIOBAHUA W XHUMHYECKOTO
SKCIIEpUMEHTa. MeIUIMHCKAs anTevyka B KaOMHETE XWMHUH. 3HAKOMCTBO ¢ J1a00paToOpHBIM
o0opynoBaHueM. XpaHEHHE MaTEepUaIOB M PEAKTUBOB B XUMHUYECKOW J1abopaTOpUH.
udporas naboparopusi.

Xumuyeckuii IKCnHepuMeHm

3HAKOMCTBO C XMMHUYECKOH MOCYIO0M, MpaBuiiaMu pabOThl B JIAOOpaTOpUM M TpUEMaMU
oOpailieHus ¢ JJabOpaTOPHBIM 00OPYIOBAHUEM.

Tema 2. TeopeTnueckue 0CHOBbI OPraHN4€CKOM XMMUM
Teopust cTpoeHMST OpraHMYecKUX coeauHeHuil. CTpoeHUE OpPraHNYEeCKUX COCAUHEHUM.
I'omonoru. M3omepsl.

Tema 3. YriieBogopoasl
Ankanbl. Ankenbl. Ankanuensl. Kayuyku. [IpupoaHbie HCTOUHUKH YIIIEBOJAOPOAOB.
Ilpakmuueckue padomul

1. KauecTBeHHOE oOIlpeAelieHHe yriepoaa, BOAOPOJA M XJOpa B OPraHUYECKHUX

BEILECTBAX

2. llonmyueHue sTUICHA
Jlabopamopnwie onvimuol

1. KoHcTpynpoBaHUE MIAPOCTEPKHEBBIX MOJIEKYJ OPraHUYECKUX BEIIECTB

2.  OTHomIeHHE yTIeBOJOPOIOB K PACTBOPY NIEpMaHraHaTa Kajius 1 OpOMHOI BOJIE.
Hemoncmpayuonnsie onvimal

1. PagukanbHOe OpOMUPOBaHHE AJIKAHOB

2. OznakomieHue ¢ koyueknuen «Kayaykm

3. OsnakomiieHue ¢ Koswteknueit «HedTrb 1 mpoayKThl ee mepepaboTKm

4. O3HakoMJIeHHE C KoJUTleKiue « KaMeHHbIN yrosiby»

Tema 4. «Kucsiopoa- u a3orcoaep:xaiiue opraHuyeckue BeliecTa
Crouptbl. OTHOATOMHBIE U MHOT'OATOMHBIE CIUPTHI. DEHOJIBI.
Anpnerunsl. KapooHoBbie Kuciaotsl. CioxHbie 3(UphI. YTIEBOIbI.
AMUHBI. AMUHOKHUCIIOTBI. beku.
Jlabopamopnuie onvimuol

1. Okucnenne 0JHOATOMHOTO CIIUPTA B allbJIETHU]T

2. KauecTBeHHBIE PeaKIud HA MHOTOATOMHBIE CITUPTHI

3. KauecTBeHHBIE peaKkIIUK HA AJIbJICTHIbI

4. Onpenenenne pH pacTBOpoB KapOOHOBBIX KUCIOT

5. N3yuenune cuibl 0THOOCHOBHBIX KAPOOHOBBIX KUCIIOT.



6. Onpenenenre KOHCTAHT TUCCOIUAIMHI KAPOOHOBBIX KHUCIIOT

7. Cnoxnbie a¢upsl. ['uaponns sTunanerata B IPUCYTCTBHH PACTBOPA MIETOUH.

8. Binusanaue xEcTKON BOJIBI HA MBLIO

9. CBoiicTBa yrieBo/i0B

10. Ompenenenuie cpeabl pacCTBOPOB aMUHOKHCIIOT

11. UccnenoBanue cBoiCTB OenkoB. KauecTBeHHBIC peakuy Ha OSIIKH.
Jlemoncmpayuonnsie onvimot

1. PactBopenue ¢enoina B Boje. KauecTBeHHbIE peakiiuy Ha eHOI.

Tema 5. BoicOkOMOJIEKYISIDHBIE OPraHUYeCKUE COeITMHEHUS
[Tonumepsl. ickyccTBeHHBIE U CUHTETHUECKKE ToauMepsl. [nactmaccrl. BonokHa.
3aoauu
1.Pemenue 3a1a4 Ha HaxXOXKJACHUE MOJICKYJISIPHOM (DOPMYIIBI OPraHUYECKOTO BEIIEeCTBA
10 €r0 IIOTHOCTH M MAaCCOBBIM JOJISIM XHMMHYCCKHX 3JIEMCHTOB, BXOJISAIIUX B €r0 COCTAaB,
WJIU TI0 TIPOJTYKTaM CTOpaHusl.
Ilpakmuueckue padomuwi
1. Pacmo3HaBaHMe IIacTMAacC U BOJIOKOH
Jlabopamopnwie onvimuol
1. 3HAaKOMCTBO C KOJUIEKIIMEHN JIacTMAcCC
2. 3HAKOMCTBO C KOJUICKIIUEH BOJIOKOH

11 KJIACC

Tema 1. Xumnueckas jadoparopust

[IpaBuna TexHUKH O€30MACHOCTH TPH TPOBEJACHUU MCCICIOBAHUNA U XUMHYECKOTO
DKCIIEpUMEHTa. MeIUIMHCKAs anTevyka B KaOMHETE XUMHH. 3HAKOMCTBO ¢ Ja00paTOpHBIM
o0opynoBaHueM. XpaHEHUE MAaTEPHAIIOB U PEaKTUBOB B XUMUYECKOH JIaOOpaTOpHu
Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOW TMOCYIO0M, MpaBWiiaMu paboOThl B JIa0OpaTopuu M TNpUEMaMH
oOpailieHus ¢ JIabOpaTOPHBIM 000PYIOBAHUEM.

Tema 2. Ctpoenne aroma. Ilepuoguveckuii 3aKoH.

AtoMm. CTpoeHune aToma.

[lepponnuecknii  3aKOH M MEPUOJMYECKAss CUCTEMA  XUMHUYECKHX  JJIEMEHTOB
JI.1.Mennaeneena.

Crpoenue BeliecTB. XHUMHUYECKass CBS3b: HOHHAs, KOBAJCHTHas, MeTaJuIMYecKas,
BOZIOpO/HAs. THUNBI KPUCTAUIMYECKUX PEIIETOK: HOHHBIE, MOJEKYJSIpPHbIE, aTOMHBIE,
METaJUIMYECKHE.

[Tonumepbl: UCKYCCTBEHHBIE U CUHTETHYECKUE.

Ilpakmuueckue padomot

1. Pacno3naBaHue I1acTMacC U BOJOKOH.



Jlabopamopnusie onvimul

KoHncTpynpoBanue nepuoandeckom CUCTEMBI

Monenu KpucTauinyeCKnuX pemeToK.

[InaBiieHHE ¥ KPUCTAJUIU3ALMS CEPBI.

Onpenenenue TemnepaTypbl KpUCTAIM3ALUN BEIIECTBA
Onpenenenue TemnepaTypsl IUIABJIEHUS U KPUCTAIUIM3ALMU MEeTalIa

ok wbhdPE

Tema 3. Xumnueckue peakumu
Knaccudukanusa xumuyeckux peakiuil. [Ipu3Haky XUMUYECKUX PeaKini.
Peakuuu nonHoro oomeHa. OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
CKOpoCTh XMMHUYECKUX peakuuid. BausiHue pa3nudHbIX (akKTOpOB HA CKOPOCTh PEaKIUU.
XuMHUYeCKOe paBHOBecHE. [ naponus.
Jlabopamopnwie onvimuol
1. OmnpeneneHue TEMIOTHI PpeAKIUA HEUTPAITU3ALIUH.
DK30TEpMHUYECKHE PEAKIIUN
DHIOTEPMHUYECKUE PEAKITUN
B3auMozgeiicTBue pactBopa rujipokcua 6apus ¢ CEpHOM KUCIOTOM.
N3yuenune peakimy B3auMOICUCTBUS CyIb()UTA HATPUS C TIEPOKCHIOM BOJOPOIA.
N3menenne pH B xone OBP
BiusgHre KOHUEHTpaluuu pearupyrolux BeEIIECTB Ha CMEIIEHHE XHMHYECKOro
PaBHOBECHSI.
8. Xummuueckoe paBHOBECHE.
9. BiusHuE 0THOMMEHHBIX HOHOB Ha CMEIIEHUE XUMUYECKOTO PAaBHOBECHUS.
10.Ompenenenue pH pacTBOpoB coJeit.
11.BnusgHue TeMiepaTypbl Ha CTENEHb T'MIPOIN3a.
Jemoncmpayuonnule onvimol
1. Beienenue 1 NOTIoMIEeHUE TEMIOThI- MPU3HAK XUMUYECKON PEaKIvu.
2. CpaBHUTENbHAS XapaKTEPUCTHKA BOCCTAHOBUTEILHOM CITOCOOHOCTH METAIIJIOB.

NOo gk wN

Tema 4. BenrecrBa u ux cBoiicTBa
IIpocTteie BemecTBa. Meraisl.
Cnoxuble BemiectBa. Kiacchl HeOpraHMYeCcKMX W OpraHUYecKux BemecTB. KuciaoTsl
OcHoBanus. AM(oTepHbIE OKCUJIBI U TUAPOKCHIBI.
Jlabopamopnuvie onvimol

1. OxwucneHue xeie3a BO BIAXXHOM BO3AYXeE.
Onpenenenue pH pacTBOPOB KUCIIOT U IIET0YEH.
Ornpenenenue KUCIOTHOCTU MOYBHI.
CpaBHeHUE CHIIBI YTOJIBHOM U CEPHUCTON KUCIIOT.
Kpusas tutpoBanus pochopHOil KUCIOTHI.
AMdoTepHbIe THAPOKCHIBI.

ok wn



IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHH HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIN4YHOCTHBIE pe3yIbTaThl

OOyuaromuiics MOJIy4uT BO3MOKHOCTb JIJIsI POPMHUPOBAHUS CIEAYIOMNX JTUIHOCTHBIX Y'Y /1
* OIpe/eICHHe MOTUBAIIMY W3YYeHHS YUeOHOTO MaTepHana;

* OLICHMBAaHHE YCBAaUBAEMOI0 y4eOHOI0 MarepHualia, MCXOJs U3 COLMAIBHBIX U JTUYHOCTHBIX
IICHHOCTCH;

* TIOBBIIIEHHE CBOEr0 OOpPa30BATEIBHOTO YPOBHS U YPOBHS TOTOBHOCTH K H3YYEHHIO
OCHOBHBIX UICTOPUYECKUX COOBITHIA, CBSI3aHHBIX C PA3BUTHEM XMMHH U OOILIECTBA;

* 3HAHUE NIPABUJI IOBEJICHUS B YPE3BbIYAIHBIX CUTYALIHSIX;

* OLICHUBAHHUE COLMAJIBHOM 3HAUMMOCTH Ipo(eccuii, CBI3aHHBIX C XUMUEH;

* BJAJEHUE TMpaBWIaMH O€30MAaCHOTO OOpalleHus C XUMHYECKMMH BEIIECTBAMU MU
000pyI0BaHUEM, IPOSBIIEHUE FKOJIOTUYECKON KYJIBTYPBHI.

MeTtanpeaMeTHble pe3yJbTaThl

Pezynamuenoie

OOyuaromuiics NOJYYUT BO3MOXKHOCTH Il (POPMHUPOBAHUS CIEAYIOUIUX PETYJIATUBHBIX
YV

* [eJenoJlaraHue, BKJIIOYasi MOCTAHOBKY HOBBIX IIeJield, IpeoOpa3oBaHUE MPAKTUUYECKOM
3a/layd B IO3HABATEIbHYI0, CAMOCTOSATEIbHBINM aHaIM3 YCIOBUWA JIOCTMOKEHHS UENH Ha
OCHOBE YU€Ta BBIJICJIEHHBIX YUYUTEIIEM OPUEHTUPOB JCUCTBHSA B HOBOM Y4€OHOM MaTepHale;
* [UIAHWPOBAaHUE IIyTH JOCTYIKEHUS LEJeH; YCTAaHOBJIEHUE LEJNEBBIX IPUOPUTETOB,
BbIJICJICHUE  aJbTEPHATUBHBIX CIOCOOOB JOCTM)KEHHMS ILeld UM BbIOOp Hauboisee
3¢ (pexTUBHOrO crnocoda; * yMEHHE CaMOCTOSTEIbHO KOHTPOJMPOBATh CBOE BpeMs H
YOPABISATH UM;

* YMEHHE NMPUHUMATh pElIeHHs] B MPOOJIEMHON CUTyalluu; * MOCTAHOBKA YYEOHBIX 3ajad,
COCTAaBJICHHE IJIaHAa U IIOCJICIOBATEILHOCTH JCHCTBUI;

* opranusanus pabo4yero MecTa Mpy BBIITOJIHEHUH XUMUYECKOTO IKCIIEPUMEHTA;

* NMPOTHO3MPOBAHUE PE3YJITATOB OOYYEHUS, OLICHMBAHUE YCBOCHHOI'O Marepuania, OL€HKa
KauecTBa M YpPOBHS MOJYYEHHBIX 3HAHWUW, KOPPEKLHMs IUIaHa M croco0a JeWCTBUS TpH
HEOOXOIUMOCTH.

Ilo3nasamenvhote

OOyyaromuiics MOIYyYUT BO3MOXKHOCTh JUIsi (DOPMHUPOBAHUS CIEAYIOIIMX MO3HABATEIbHBIX
YV

* IOMCK U BBIJEJICHUE HH(OpMAIINY;

* aHaNMU3 yCJIOBUN M TpeOOBaHUI 3ajauu, BHIOOP, COMOCTaBIEHUE U 0OOOCHOBaHUE CIocoda
peLIeHus 3a1a4u;

e BbIOOp HauOosiee H>PGEKTUBHBIX CIOCOOOB pEIICHHUsS 3aJadyd B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM;

* BBIJIBIDKEHUE U 000CHOBAHWE THIOTE3bI, BEIOOP crioco0a €€ MpOBEPKU;

* CaMOCTOSITEIbHOE CO3[aHUE QJIrOpUTMa JEATEeIbHOCTH TPU pEHIeHHH MpolseM
TBOPYECKOTO ¥ MOUCKOBOT'O XapaKkTepa;



* YMEHHUS XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOEHUIO U CBOKCTBAM;

* OINHKCBHIBAaHHE CBOMCTB: TBEPHBIX, XUAKUX, ra3000pa3HbIX BEIIECTB, BBIACICHHUE HX
CYILLIECTBEHHBIX IIPU3HAKOB;

* M300pa)K€HHE COCTaBa MPOCTEHIIMX BELIECTB C MOMOUIIbID XUMHUYECKUX (OpMYN H
CYLIHOCTH XUMHYECKHX PEAKLIHUNA C TOMOILBIO XUMHUYECKUX YPAaBHEHUM;

* NpPOBEJCHUE HAOIIOJACHUM, ONHCAHHE MPU3HAKOB M YCJIOBUH TEUYEHUS XUMHYECKUX
peaKkuMii, BBIIOJHEHUE XUMHUYECKOIO JSKCIEPUMEHTA, BBIBOABI HA OCHOBE aHalIM3a
HaOJIOJICHUM 32 SKCIIEPUMEHTOM, PELIECHUE 3a/1ay, ITOJIy4eHHEe XUMUYECKON HH(OpMaLuy U3
Pa3IMYHBIX UICTOYHUKOB;

* YMEHHE OpraHU30BbIBATH UCCIEJOBAHUE C LIEJIbIO IPOBEPKH TMIIOTES;

* YMEHHUE JeaTh YMO3aKIIOUEHHUs (MHIYKTUBHOE U [0 aHAJIOTMH) U BBIBOJBL;

* yMEHHE OOBEKTHBHO OLICHHMBATh MH(OPMALMIO O BEIIECTBAX U XMMHUYECKHUX IMPOIIECCAX,
KPUTHUYECKU OTHOCUTHCS K IICEBAOHAYYHON HH(DOPMALIUHL.

Kommynuxamuenoie

OOyyaromuiics MoayYuT BO3MOXHOCTB JJIs1 (POPMUPOBAHUS CIEIYIOIIUX KOMMYHUKATUBHBIX
YV

* IIOJIHOE U TOYHOE BBIPAKEHUE CBOMX MBICIEH B COOTBETCTBHM C 33JladyaMU U YCIOBUSMHU
KOMMYHUKALWH;

* aJICKBaTHOE MCIOJIb30BAaHUE PEUYEBBIX CPEICTB JJI YYACTUS B IUCKYCCHM U apTyMEHTALNH
CBOEH MO3ULIMH, YMEHHUE TPEACTABIATh KOHKPETHOE COJIEp)KaHHE C COOOIIEHHEM €ro B
NUCBMEHHOU U YCTHOM (hopMe, onpeziesieHue Clioco00B B3aUMOICHCTBUS, COTPYIHUUECTBO B
MOMCKe U coope nHbopmaImy;

* OIpefesieHue CIOoCcO0OB B3aUMOJCICTBUS, COTPYIHHYECTBO B IOUCKE M cOope
uH(popManuK, yyacTue B AUaiore, MIaHUPOBaHUE OOLIUX CIOCOOOB padOThI, MPOSBICHUE
YBAXUTEIBHOTO OTHOIICHUS K APYTHM YUallluMCS;

* ONHCAHME COJEPKAHMS BBINOJHSAEMBIX JEWCTBUH C LEIBI0O OPUEHTUPOBKU B
IIPEAMETHOIIPAKTUYECKON JAEATENBHOCTH;

* YMEHUS YUUTHIBaTh Pa3HbIe MHEHUS U CTPEMUTHCA K KOOPAMHALMU PA3IMYHBIX TO3UIUH B
COTPYIHHYECTBE.

* popMynHupoBaTh COOCTBEHHOE MHEHHE M MO3UIUIO, apTyMEHTUPOBATh U KOOPAUHUPOBATH
e€ C MO3MUUSIMHU NapTHEPOB B COTPYAHUYECTBE NpU BBIPAOOTKE OOIIEro pelieHus B
COBMECTHOM AESITECIbHOCTH;

* OCYUIECTBJISTh B3aMMHBIA KOHTPOJIb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOAMMYIO
B3aUMOIIOMOIIIb;

* MJIAHUPOBATHh OOIMME CIMOCOOBI PabOTHI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIIHIO, OIECHKY
AecTBUi mapTHEPA, YMETh YOSK1aTh;

* IICTIOJIb30BaTh aJIeKBATHBIC SI3bIKOBBIE CPEACTBA JISi OTOOPAKEHUSI CBOMX YYBCTB, MBICIIEH,
MOTHUBOB U MOTpeOHOCTEH; OTOOpakaTb B peun (omucaHue, OOBSICHEHUE) COlepKaHue
COBEpILIAEMbIX JEHCTBUM, KaK B ()OpME IPOMKOM COIMANIM3UPOBAHHON peuu, TaK U B hopme
BHYTPEHHEW peuH;

* pa3BUBAaTh KOMMYHHUKAaTHBHYIO KOMIIETEHIIMIO, HCIIOJb3YSl CPEACTBA YCTHOW U MUCbMEHHOU
KOMMYHHUKAIIMM TpU paboTe C TEeKCTaMH ydyeOHWKA W JOMOJHUTEIBHOM JHUTEepaTypoH,



CIIPaBOYHBIMU TAOJHIIAMU, MPOSBIATh TOTOBHOCTh K YBAXEHUIO WHOW TOUYKH 3PEHUS TPH
00CYXICHUH PE3yIhTAaTOB BHIMIOJTHEHHON paOOTHI.

IIpeaMeTHbIE pe3yabTaThI

OOyuaromuiics Hay4uTCs:

* IPUMEHSTH OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOICHIE, U3MEPEHUE, SKCTIEPUMEHT;

* OMNHUCHIBAaTh CBOMCTBa TBEPIBIX, KUAKUX, Ta3000pa3HbIX BEIIECTB, BBIACTSAS UX
CYILIECTBEHHbBIC MTPU3HAKMY;

* pacKpbIBaTh CMBICI 3aKOHA COXPAHEHUSI MACChl BEIIECTB, aTOMHO-MOJIEKYJISIPHOM TEOpHH;

* pasznuyaTh XUMUYECKHE U (PU3MYECKHE SIBICHHS, Ha3bIBaTh IPU3HAKU U YCIIOBUS
MPOTEKAHUS XUMUYECKUX PEAKITH;

* coOM0aTh MpaBuia 0e30nacHol paboThl MPU IPOBEICHUH OIBITOB;

* MI0JIb30BATHCS JTAOOPATOPHBIM 000PYI0OBAHUEM U TIOCYIOM;

* IOJTy4aTh, COOMpPATh Ia3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

*  XapakTepu3oBaThb (PU3NYECKHE M XHMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX COCNWHEHUH, TMPOBOAUTH OMBITHL, TMOATBEPKAAIONINE XHUMHUYECKUE
CBOMCTBA M3YYCHHBIX KJIACCOB HEOPTAaHUIECKIX BEIIECTB;

* PacKpbIBaTh CMBICH TOHSTHS «PACTBOP», BBIUUCISATH MACCOBYIO JIOJIO PACTBOPEHHOTO
BELIECTBA B pacTBOpE, TOTOBUTh pACTBOPbl C ONpEACHEHHOW MaccOBOM J0yel
PacTBOPEHHOTO BEIIECTBA;

* XapaKTepU30BaTh 3aBUCUMOCTHh (PH3UYECKUX CBOMCTB BEIIECTB OT THUMA KPUCTAJUIMYECKOM
PEIIETKH, OTIPEAEIIATh BUJ XUMUUYECKON CBA3H B HEOPTaHUYECKUX COCTUHEHUSIX;

* PacKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUH IEKTPOIUTUYECKON TMCCOLMALINHU, COCTABIIATh
YPaBHEHHUSI 3JIEKTPOJIUTUYECKOM JUCCOLMALMU KHUCJIOT, IIeJoued, cojedl M peakuui
HOHHOTO 0OMEHa;

* pacKpbIBaThb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi, OINPEAesiTh
OKHUCJIUTENIb U BOCCTAHOBHUTEIIb, COCTABIISITh YPABHEHUSI OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKiui;

* Ha3bIBaTh (DAaKTOPBHI, BIUSIONINE HA CKOPOCTh XUMHUECKON PeaKIlni;

* XapaKTepHU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHHUEM U CBONCTBAMHU HEMETAIIJIOB H
METAaJIJIOB;

* MPOBOJWTH OMNBITHI MO TOJYYEHUI0O W U3YYEHUIO XUMHUYECKUX CBOMCTB PAa3IMUHBIX
BELIECTB;

* IPaMOTHO 00paIaThCs C BEMIECTBAMU B TTOBCEHEBHOM KU3HH

OOy4aromuiics MOJIy4YUT BO3MOKHOCTh HAYUUTHCS:

* BBIJIBUTATh U IPOBEPATH SKCIIEPUMEHTAILHO TUITOTE3bl O XUMUYECKUX CBONCTBAX BEIIECTB
Ha OCHOBE MX COCTaBa M CTPOCHMSI, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEaKIUH, O
XapaKkTepe U MPOYKTaX Pa3IMIHbIX XUMUYECKUX PEaKITUi;

* XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOSCHHUIO M CBOWCTBAM, YCTaHABJIMBATh
PUYUHHO-CJICICTBEHHBIE CBSI3U MEXy TaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

* COCTaBJISATh MOJICKYJIIPHBIE H TOJHBIC HOHHBIE YPABHEHUS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;



* IPOTHO3UPOBATH CITIOCOOHOCTDH BELIECTBA MPOSBIATH OKUCIUTEIbHbIE WU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YUYETOM CTEIIEHEN OKMCIICHHUSI 3JIEMEHTOB, BXOSIINX B €70
COCTaB;

* BBIJIBUTaTh U IPOBEPATH SKCIEPUMEHTAIBHO THIIOTE3HI O pe3yibTaTaxX BO3IEUCTBUSA
pa3IM4HbIX (PAKTOPOB HA U3MEHEHHUE CKOPOCTH XUMUYECKON PEAKLUU;

* HCMOJIb30BATh MPUOOPETEHHBIE 3HAHUS ISl SKOJIOTHYECKH TPAaMOTHOIO IMOBEJCHUS B
OKpPYXKaroIlEH cpeae;

* UCII0JIB30BATh IPHUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIUY MPU BBITIOJIHEHUH [IPOEKTOB U
pelIeHnN Yy4eOHO-UCCIeA0BATEIbCKUX 3a/1a4 110 U3YUYEHHUIO CBOMCTB, CIIOCOOOB MOIYYEHUS U
pacrio3HaBaHMsI BELECTB;

* 00BEKTHBHO OILICHWBATh WH(OPMAIIMIO O BEIIECTBAX U XMMHUECKUX MPOIIeCcCax;

* OCO3HABaTh 3HAYCHUE TEOPETUUECKUX 3HAHUM IO XUMUH JUISl IPAKTUYECKOMN NEATEIHOCTH
YEJIOBEKa,;

* CO3/1aBaTh MOJIEIN U CXEMBI JIJIsl PEIICHHs YIEOHBIX U MO3HABATENbHBIX 33/1a4; TOHUMATh
HEO0OXOAMMOCTh COOJIIOICHHS] PEANMCAHUH, TIPETIATAeMbIX B MHCTPYKIIHUSAX 110
HCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U AP.



YYEBHO-METOJANYECKOE OBECINIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
* Xumus, 10 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIMOHEpHOE
obmectBo «M3marenscTBO «lIpocBemnieHne»
» Xumus, 11 xknacc/ I'abpuensa O.C., Octpoymos W.T'., Cnankos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBO «lIpocBemnieHne»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Jlureparypa:

1. Bacunbes B.I1., Mopo3osa P.I1., Kouepruna JI. A. IIpakTtukym o
aHaJTUTUYECKOW Xxumuu: Yuebd. nocodue s By30B. — M.: Xumus, 2000. —
328 c.
2. I'pocce 3., BaiicMantens X. Xumus st 110003HaTebHBIX. OCHOBBI
XUMUHU U 3aHUMaTtenbHble onbITel. ['/IP. 1974. Ilep. ¢ vem. — JI.: Xumus,
1979. — 392 c.
3. Hdepnromabi B. ®. Mup Boasl. — JI.: Heapa, 1979. — 254 c.
4. Kumuu 1. M. O6mmas xumus. [paktukym L-mukpo. PykoBoacTBo msis
ctyaeHTtoB. — M.: MI'1Y, 2006. — 322c.
5. Ucnonp3oBanue HUPpoBbIX 1ab0paTOpUil Mpu 00yUYEHUU XUMUU B CpEIHEH
mikose/ becnanos I1. U. Hopodeer M.B., Kunun J[.M., 3umuna A.U.,
OpsxexoBckuii [1.A. — M.: BUHOM. JlaGoparopus 3nanuii, 2014. — 229 c.
6. Jleencon U.A. 100 BonmpocoB 1 OTBETOB 10 XUMHUK: MaTtepuansl 115
HIKOJIBHBIX pedepaToB, (paKyJIbTaTUBHBIX 3aHATUNA U CEMUHAPOB: YueOHOE
nocodue. — M.: «M3marenbctBO ACT»: «M3naTenscTBO AcTpenby, 2002.
— 347 c.
7. Jleencon M. A. Xumuueckue peakuuu: TemnoBoi 3¢ ¢dekT, paBHOBECHE,
ckopoctb. — M.: OO0 «3parensctBO Actpens, 2002. — 192 c.
8. lN'abpuensu O.C.Xumus. Paboune nporpammsl. M:-IIpocBemenue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET
1.ITOK, edsoo.ru
2. OTKpBITHIN OaHK 3aaHuil 17151 GOPMHUPOBAHUS €CTECTBEHHOHAYYHOU IPAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti
3.Caiit Enunas xosnekuusi IM(PpoBbIX 00pa3zoBaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne
' Tema ypoka
Bcero IIpaktuueckne  JlabopatopHbie Hcnoarsyemoe
paGoTHI ONLITL o0opynoBanmne Touku
Pocra
Tema 1. Xumudeckas naboparopusi (5 4acoB)
[TpaBuiia TeXHUKH 0€30MaCHOCTH XUMUYECKOe
1 IIPU IIPOBEICHUH UCCIIEIOBAHUN U 1 o0opyioBaHuE U
XUMHYECKOT0 IKCIIEPUMEHTA pEaKTUBBI
9 MeaunuHckas anteyka B KaOuHeTe 1 Meaununckas
XUMHH anTeyKa
JlaboparopHas
3 3HAKOMCTBO C TaOOPATOPHBIM 1 Mocyza, TaTUBBI,
00opyI0BaHEM HarpeBaTeIbHbIC
npubopsI
4 XpaHeHue MaTepUasos 1 PeakTHBOB 1 HaBop peakTHBoB
B XMMHUYECKOH J1abopaTopuu
3HaKOMCTBO ¢ paboToii nudpoBoi Hudposas
5) naboparopuu. Ilonroroska 1 naboparopus ¢
JATYUKOB. Ha0OpPOM JaTUYHUKOB
Tema 2. Teoperndeckue OCHOBBI oprannueckoit xumuu (1 gac)
6 Teopus CTPOCHHUS OPraHH4ECKUX 1
COCTMHEHU I
Tewma 2. YrieBomopo sl (8 4acoB)
KauecTBeHHOE onpeneneHmne
7 yriepojia, BOAOpOAa U Xjaopa B 1 1 JIaGoparopHoe
OpTraHUYECKHUX BEIIECTBAX o0opynoBaHue
(ITpakTrueckas padota Nel)




KoncTtpyupoBanue
IaPOCTEP>KHEBBIX MOJICKYJI

8
OpPraHUYECKUX BEIIECTB
(JTabopatopHblit ombiT Nel)
Jatuuk
PanukansHOe OpoMupoBaHue
. TeMIIepaTyphl,
9 QIIKaHOB (IEMOHCTPAIIMOHHBIH OITBIT
Nel) TEPMOMETD, IUIUTKA
B (ciupToBKa)
[Tonyuenue stunena (Ilpakruueckas
10 1
pabota Ne2)
OTHo1IEeHHE YTIeBOJOPOJIOB K
11 pacTBOpy IepMaHraHaTta Kaius U Jaramk
opomHoii Boze. (JIabopaTopHbiit 3JIEKTPOIIPOBOIHOCTH
onbIT Ne2)
Kayuyku. O3nakomiuenue ¢
Yy . Komnexuus
12 kosutekuuen «Kayayku»
. «Kayuyku»
(memMoHcTparmOHHBIHN OnbIT No2)
[IpupoHbIE HCTOYHHUKHU
yrieBoopoaoB. O3HaKOMIIEHUE C Komnexkuust «HedTs 1
13 kosuekuuen «Hedtb v mpoayKkThI ee NPOAYKTHI €€
nepepadoTKN». nepepadoTKI»
(memoHcTpanmoHHbIN onbIT Ne3)
[IpupoHbIE HCTOYHHUKHU
14 yriaeBonopoaoB. O3HaKOMIIEHHE C Komnexkuus
KoJutekuuen «KaMeHHBIN yroyby «KaMeHHBII yromnb»
(IeMOHCTpAIIMOHHBIHN OnBIT No4)
Tema 3 «Kucmoposa- u a30Tcoeprkaniie opranndeckue Berectsay (13 yacos)
Cnuptel. OKHCI€HNE 0OTHOATOMHOTO XHUMHYECKOE
15 CIHpTa B anbJeruy (1abopatopHbIn o0opyJ0BaHUE U
ombIT Ne3) PEaKTHBBI
Cnuprel. KauecTBEeHHBIE peakuy Ha XHUMHYECKOE
16 MHOTOaTOMHBIE CITUPTHI o0opyJ0BaHUE U
(;maGoparopHbiid OnBIT Nod) PEaKTUBBI
17 ®enobl. PacTBopenue geHona B XHUMHYECKOE

BOJC. KauecTBeHHkIe pCaKknuu Ha

000pyIOBaHUE U




dbenon. (IeMOHCTPAIIMOHHBIHN OIIBIT peaKTHBBI
No5)
Anpperunsl. KauecTBennnie XHUMHUYECKOE
18 PEaKIMK Ha alTbJICTHIbI obopynoBaHue 1
(;maboparopublit onbIT NoS) PEaKTUBBI
KapOoHOBBIE KHUCITOTHI.
19 Omnpenenenne pH pactBopoB Taranx pH
KapOOHOBBIX KHUCIIOT
(;mabopatopHbIit OMBIT No6)
KapbonoBeie kucinotsl. M3yduenune
20 CHJIBI OTHOOCHOBHBIX KapOOHOBBIX Hatunk pH
KHCJIOT. (JTabopaTOpHbIi OMbIT Ne7)
KapOoHOBBIE KHCITOTEHI.
21 OrnpezerieHne KOHCTaHT Tarunx pH
JUCCOITMAIIMN KapOOHOBBIX KUCIOT
(;maGoparopHbIid onbIT No§)
Cnoxnsie 3¢upsbl. ['naponus
29 STUJIALETATa B IPHCYTCTBUH } Jarank pH
pactBopa mEnoyn. (J1abopaTOPHBIA
onbIT Ne9)
Crnosxuble 3¢upsl. Bausaue
23 JKECTKOU BOABI HA MBLIO Hatunk pH
(;maboparopubiid onbiT Ne 10)
. XHUMHUUYECKOE
24 Yrnesoanbl. CBOICTBa YIIIeBOIOB 060DV I0BAHIE I
(;maboparopusiii onbIT Nel 1) pyaA
pEaKTUBBI
25 AMMHEBL
AMuHOKHCHOTHL. OmpeneneHue XuUMHUYECKOE
26 Cpenbl PaCTBOPOB aMUHOKHCIIOT obopynoBaHue u
(;rabopaTopHbIit onbIT Ne 12) PEaKTUBBI
benku. MccnenoBanue CBOMCTB
27 OenkoB. KauecTBeHHBIE peaKIiK Ha
Oenku. (1abopaTopHbIiid ombIT Nel3)
Tema 5. BeicokOMOJIEKYJISIpHBIEC OpraHHUecKue coenuHeHus (7 9acoB)
28 ‘ [Tonumepsl. Komneknus




3HAKOMCTBO C KOJUICKIIHEN
rutactTMace (J1abopaTOpHBIN ONBIT
Nol4)

miacTMacce

[Tonumepsr.

29 3HaKOMCTBO C KOJUIEKIINEN BOJIOKOH 1 1 Komnexmus Boa1okoH
(;maboparopHbiid onbIT Nel5)
PacnosnaBanue miactMacc u XuMHuyeckoe
30 BOJIOKOH 1 obopynoBaHue 1
(mpakTHueckas padota Ne3) PEeaKTHUBbI
Pemenne 3amay Ha HaXOXKICHHE
MOJICKYJISIPHOM (HhOPMYJIBI
OpPTaHMYECKOTO BEIIEeCTBA IO €ro
31 IUIOTHOCTH U MaCCOBBIM JIOJISIM 1
XAMHUYECKHUX JJIEMEHTOB, BXOISIINX
B €0 COCTaB, WJIH 10 MPOYKTaM
CTOpaHHS.
XUMHYECKOe
IToaroroBka K BBIITOJIHEHHIO
32 1 00opynoBaHUE U
HCCJIEIOBATENLCKOTO MPOEKTa
PEaKTUBEI
. XUMHYECKOE
BerInonHeHne HHIUBHU Ty aTbHON
33 . 1 00opy/J0BaHUE U
HCCJIeI0BATENbCKOM PaOOTHI.
pPEaKTUBEI
34 [ToxBenenne UTOTOB Kypca 1
OBILIEE KOJIMYECTBO HACOB I10 34 15

[NPOTPAMME




11 KJIACC

KoanuecTBo 4acon
Ne T
eMa ypoka
n/n yp
Hcnoansyer
Bcero Ilpaktuyeckue @ JlaGopaTropHble y |
o0opynoBat
padoThI ONBITHI
Pocra
Tema 1. Xumunueckas jsabopatopus (5 4acos)
[TpaBuiia TeXHUKH 0€30MACHOCTH MPHU
1 MIPOBEICHUH MCCIICIOBAHUN U 1
XUMHUYECKOT0 IKCIIEPUMEHTA
2 MenuuuHckas anredyka B KabuHere 1 Memununc
XUMHH anTeyka
JlaGopaTop
3 3HAKOMCTBO C JTJAOOPATOPHBIM 1 MOCy/1a, I
o0opynoBaHueM HarpeBaTe’
npuOOpbI
XpaHeHre MaTepUaIoB U PEAKTUBOB B
4 p narep P 1 Habop peal
XUMHUYECKOH 1abopaTopuu
[Mudposas maboparopus. [Toaroroska Iudposas
5 JATYMKOB U AJIEKTpo10B. OOpaboTKa 1 P
nabopaTop:
HKCIIEPUMEHTAIIbHBIX JTAHHBIX
Tema 2. Ctpoenue BemiecT (6 4acoB)
Crpoenue atoma. [lepuoanueckuii
3aKOH.
6 Jlaboparopuslii onbiT Nel. 1 1
KoHcTpynpoBaHnue nepuoandeckoi
CHUCTEMBI.
TuIbl XUMHYECKOH CBSI3H.
Kpucrannnueckue pemeTku.
7 p KAep 1 1 JlaTtuuk Ter
JlaGopatopHblii onbIT Ne2
Mogenu KpUCTAITUYECKUX PEIIETOK.
TuIbl XUMHYECKOH CBSI3H.
8 JlaboparopHsrit orbiT Ne3 1 1
[InaBneHue U KpUCTaIIU3aIUs CEPBI.
TuIbl XUMHYECKOH CBSI3H.
JlaGopaTtopusbiii onbiT Ned
9 parop 1 1 JlaTauk Ter
Ornpezenenne TeMneparypbl
KPUCTAJUTH3AIIUN BEIIeCTBA
Turnbl XUMHYECKOHN CBSI3H.
JlaGopatopHblii onbIT Neb
JlaTauk Ter
10 Omnpenenenne TeMIepaTypsl 1 1
TepMONapH
TUTABJICHUS U KPUCTAJUTH3AINH
MeTasuIa
[Tonumepsr.
XUMHUYECK!
[TpakTuyeckas padora Nel
11 1 1 obopynoBa
Pacno3naBanue miactmacc u
PEaKTUBBI
BOJIOKOH.
Tema 3. Xumuueckue peakiuu (14 yacos)




12

Knaccugukarus XuMHuecKux
peaKkIui.

XUMHUYECK!
obopymoBa
pEaKTHBBI

13

14

15

16

17

18

[Ipr3HaKK XMMHUYECKUX PEAKIIHI.
HemoncTpanronnbiit onbIT Nel
Briienenue u norjomeHne TeraoThl-
MPU3HAK XUMHYECKOU pEaKIInHu.

XVMMHYECKUE PEAKLINH.
JlaboparopHsrii onbIT Neb.
OnpeneneHue TEIUIOTHI PEAKLIUU
HEUTpaIU3aLUU.

XUMUYECKUE PEAKIIUU.
JlaGopaTtopHsbIii onbiT Ne/
OK30TEpMUYECKUE pEaKLIUU

XUMUYECKUE PEAKIIUU.
Jlabopartopusriii onbiT Ne8
OHJI0TEpMHUUECKHE PEaKIUU

Peaxiiuu nonHoro ooMeHa
Jlabopartopusriii onbiT Ne9
BzaumopeiictBue pactsopa
TUAPOKCHUAA Oapus ¢ CEpHOI
KHUCJIOTOM.

OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIC
peaKIu.

JlaGopatopusrii ombIT Nel0
N3y4yeHnue peakuuy B3auMOACHCTBHS
Cyib(HTa HATPHS C IEPOKCHIOM
BOJOPOJA.

Jlatauk Ter

Jlatuuk Ter

Jatauk Ter

JlaTuuk Tel

Jatuuk
IIEKTPOID:

Jlatauk Ter
MJIAaTHHOBB

19

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peaKkIuu.

JlabGopaTtopHsbrit onbIT Nell
N3menenue pH B xone OBP

Haruuk pH

20

21

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaknum.

JlaGopatopHslii onbIT Nel?2
CpaBHHTENbHAS XapaKTEPUCTHUKA
BOCCTaHOBUTEJILHOM CIOCOOHOCTH
METaJIJIOB.

CKOpOCTh XUMUYECKUX PEAKITUH.
JleMoHCTpallMOHHBIN OnbIT Ne2.
N3yuenne BIUSHUS pa3IAIHBIX
(haKkTOpOB Ha CKOPOCTH PEAKITHH.

JlaTuuk Hal

JlaTunk
AJIEKTPOTIP!
OropeTka

22

XUMHUUYECKOE PABHOBECHE.
JlaboparopHsrit ombiT Nel 3.

BnustHue xoHueHTpammn
pearupyromux BelecTB Ha CMEIICHUE
XAMHYECKOIO PABHOBECHSL.

Becnr,
KaJIOPUMET
yCTaHOBKa

23

24

XUMHUYECKOE PABHOBECHE.
JlaGopaTtopusbrit onbiT Nel4.

Bnusane oqHOMMEHHBIX HOHOB Ha
CMEILICHUE XUMHUYECKOTO PABHOBECHS.

I'upponus.
JlabopaTtopusbiit ombiT Nelb.

Haruuk pH

Hartuuk pH




Onpenenennie pH pacTBopoB coieil.

25

Tema 4.

I'maposnus.

Jlaboparopusrit onbiT Nel6.
BrusiHue Temiiepatypsl Ha CTETICHb
THJIPOJIH3a.

BerectBa u ux cBoiictBa (9 yacos)

Haruuk pH

26

27

Metamnsl. XKeneso.

Jlaboparopusrit onbiT Ne 17.
OKHCIIEHHE jKee3a BO BIAXKHOM
BO3/yXeE.

OcHOBaHUS U KUCJIOTEI.
JlaGopaTtopusbrii ombiT Nel8.
Omnpenenenne pH pacTBOPOB KUCITOT
Y IIEJI0YCH.

Jatuuk nal

Haruuk pH

28

Kucnortsl.
JlaGopaTtopusiit onbiT Nel9.
OrnpeesieHne KUCIOTHOCTH TIOYBBHI.

Hatuuk pH

29

30

31

32

33

34

KucnoTerl.

JlabGopaTtopusiit onbiT Ne20.
CpaBHeHHE CUIIBI YTOJIBHOU U
CEpPHUCTOU KHUCIIOT.

Kucnortsr.

JlaGopaTtopubiit onbiT Ne2 1.
Kpusas TutpoBanus ¢pochopHoi
KHUCIIOTEHI.

AmboTepHbIe OKCUIBI U THIPOKCHUIBI.

JlabopartopHsrii onbIT Ne22.
AMdoTepHbIe THAPOKCUIDI.

HO}IFOTOBKa K BBIIIOJIHEHHIO
HCCIICAO0BATCIILCKOI'O IIPOCKTA

BrinosHeHne MHIMBUAYAIBHON
MCCIIEI0BATENHCKOM PaOOTHI.

ITonsenenune uToros Kypca

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

Jaruuk pH

bropetka, ;

broperka, ;

XUMHUYECK(
o0opymoBa
pEaKTHUBEI

XUMHYECK

obopymoBa
pEaKkTUBBI
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