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PABOYAS ITPOTPAMMA
BHEYPOYHOI 1eATEJIbHOCTH M0 XUMMHU
14191 8-9 KJ1acCoB ¢ UCMOJIb30BaHMeM 000pyaoBanus eHTpa « Touka pocTay

Ha ©0a3e mentpa «Touka poctay oOecnednmBaeTcs peaim3alyisi 00pa30BaTENbHBIX TPOTPAaMM  ©CTECTBEHHOHAYYHOW U TEXHOJOTHYECKON

HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHM C TPEOOBAHUSMH 3aKOHOJATENhCTBA B cdepe oOpazoBaHusd M ¢ yu€ToMm pekoMeHaanmi demepalbHOTO
orieparopa yueOHOro nmpeamMeTa « X uMHUs».

PaGouas mporpamMma cocTaBjieHa HA OCHOBE CJIeIYIOIIMX JOKYMEHTOB:

OyHIaMEHTaIBHOTO Spa CoAep KaHus 0011ero 00pa3oBaHMs U B COOTBETCTBUH € [ 0Cy1apCTBEHHBIM CTaHAAPTOM 00IIero 00pa3zoBaHus (IIpUKa3
MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897).

Pabounx  mporpamm. IIpeamernas  mmHus  yueOHukoB  Pymsurtmc I.E., 8-9 kmaccel: mocobue JuIA  y4yuTenei
obmieoOpaszoBarenbHbix opranm3anmii /H.H. I'apa. — 2 uzn., non. — Mocksa: [Ipocsemnienne, 2013 r.

®enepanbHoro 3akona «O06 obpazoBanun B Poccuiickort @eneparmmy No273-O3 ot 29 nexabps 2012.

[IpumepHOi mporpaMmbl OCHOBHOTO 00miero ooOpaszoBanusi mo xumuu 118 8-9 kiaccoB, pomymieHHas JlemaprameHToM 00pa3oBaTeIbHBIX
HOporpaMM M cTaHaapToB oduiero oopazosanust MO PO.

®denepalIbHOTO TEpeyHsi Y4eOHHMKOB, PEKOMEHJIOBAaHHOTO (IOMyIIeHHOTr0) MuHHCTepCTBOM o0O0pa3oBaHus M Haykn P® K wHcmonb30BaHHI0 B
00pa30BaTeNpHOM Ipoliecce B 001meo0pa3zoBaTenbHbIX YupexkaeHusx Ha 2023-2024 yyeOHnslii rox.

TpeboBanuii K pe3ynbTaTaM OCHOBHOTO OOILIeTro 0oOpa3oBaHUs, MPEICTAaBICHHBIX B (peaepanbHOM TOCYAapCTBEHHOM OOpa30BaTENbHOM CTaHIapTe
o0miero oOpa3oBaHusl BTOPOTO MOKOJICHUA. B HUX Takke yUWTBIBAIOTCS HUIEH PA3BUTHA M (POPMHUPOBAHMS YHUBEPCAIBHBIX YUEOHBIX ACHCTBHIA IS
OCHOBHOTO 00111er0 00pa30BaHuUs.

Meronnueckux pekoMeHJalMi MuUHHCTepcTBa mpocBemmienus Poccuiickoit  ®enepanmun 1o  «Peanmuzanmum  00pa3oBaTENbHBIX — MPOTPaMM
€CTeCTBEHHOHAYYHOW W TEXHOJOIMYECKOW HANpaBICHHOCTEH MO XMMHUHU C HCIIOJIb30BaHHEM 0O0OpyaoBaHHs LeHTpa «Touka pocta»(yTBep >KACHBI
pacnopsbkennemM MunuctepceTBa npocsenenus Poccuiickoit @enepanuu ot 12 siaBapst 2021 r.Ne P-6).

Y4eOHo-MeTOAMYECKOe OOecnieyeHHe Kypca XUMHH OCHOBHOH 0011e00pa30BaTeIbHON IIKOJIbI

IR .

Pymsuruc I'. E. Xumust: 8 xi.: yueb. mist obmieobpasosar. yupexaenuii / OC I'abpuensst — M.: TIpocserierue.

Pymsuruc I'. E. Xumus. 9 kmacc. ®I'OC: yueb.uis obmeobpaszosar. yupexaenuit / OC Nabpuensia. — M.: IIpocemienne, 2019.

Xumusi: 8 KII.: NIEKTPOHHOE MPUIIOKEHHE K YUCOHHKY.

Xumus: 9 KII.: 2IEKTPOHHOE MPUIIOKEHHE K YUEOHHKY.

Iapa H. H. Xumust. Paboune nporpammer. [Ipeamernas nunus yueOnukoB OC IMabpuensn. 8—9 kmaccwt / H. H. I'apa. — M.: TIpocserenue.
boposckux T.A. Tectsl mo xumun. A3ot u ¢dochop. Yrnepox u kpemuuid. Meramnsl.9 knace: k yuebruky OC I'abpuensn



«Xumust. 9 kmaccy. ®I'OC (k HoBoMy yueOHHKY) — M.: M3natenscTBo «Ok3ameny», 2017. — 111c. (Cepust «Y4eOHO-METOTUYECKUI KOMILICKTY).
7. bopoBckux T.A. Tectbl mo xumuu. Kraccupukanms XUMHUECKHX peaknui. XWMHUYECKUE PEeaKIMd B BOJAHBIX pacTBopax. [amorensl. Kwucmopom u
cepa. 9 knacc: k yueonuky OC INabpuensin «Xumus. 9 kimacey. ®I'OC (k HoBomy yueOHHMKY) — M.: M3narenbctBo «Ok3amen»,2017. — 109 c. (Cepus
«Y4eOHO-METOAMYECKUN KOMILIEKT)).
I'abpycea H. N. Xumus: pabouas terpans: 8 kir. / H. U. 'abpyceBa. — M.: [IpocBelieHue.
9. Tapa H. H. Xumust: 3anaunuk ¢ «momornaukom»: 8—9 k. / H. H. Tapa, H. W. I'abpyceBa. — M.: TIpocBerienue.
10. Pameuxwii A. M. Xumust: munaktudeckuii matepuain: 8—9 wi. / A. M. Pageuxuii. — M.: TIpocBemenue.
11. Tapa H. H. Xumust. Ypoxku: 8 ki. / H. H. 'apa. — M.: [Ipoceemienue.
12. bubnuoTeka Hay4HO- MOMYJISPHBIX U3JAHUM JUIA MOJIy4YEHUS JONOJHUTENbHON HH(OPMALIMU 1O IPeaMETY (B KaOMHETe XUMHUH U B IIKOJIbHOU
OuOIHOTEKE).
13. DnexTpoHHBIE 00pa30BaTENIbHBIE PECYPCHI.

oo

IlepeyeHb JOCTYNHBIX HUCTOYHUKOB HH(OpPMALMHU
B pasnene npezacraBieH CIUCOK KHUT U CCBUJIOK Ha CailThl, B KOTOPBIX Oojee MOJPOOHO OCBELIEHbI Pa3IMYHbIE ACIIEKThl pacCMaTPUBAEMBbIX

BOMPOCOB. IX MO’KHO peKOMEH/I0BaTh KaK yYUTEII0, TaK U 00y4aeMbIM, MPOSIBUBIINM HHTEPEC K U3ydaeMoil TeMe.

1. Bacunbe B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTuky™m 1O aHAJIMTHYECKOW XUMUU: YueOd. mocooue mis By3oB.— M.: Xumms, 2000.— 328 c.

2. T'pocce D., Baticmantens X. Xumust 1u1s 1r0003HATEIbHBIX. OCHOBBI XUMHUH U 3aHUMaTeabHbIe onbIThL.I JIP.1974.1Tep.c Hem.— JI.: Xumus, 1979.—
392 c.

3. Hepmronsi B. @.Mup Bons.— JI.: Heapa, 1979.— 254 c.

Kunmuu 1. M. O6mas xumust. [Ipaktukym L-mukpo. PykoBoactBo mis ctyneHtoB.— M.: MI'Y, 2006.— 322c.

5. Hcnonb3oBanue U poBbIX gabopaTopuii pu oOydeHHH XuMuM B cpennedd mkone/ becnamor I1. U.Jlopodees M.B., XKXunun /.M., 3umuna A.N.,
OpxexoBckuii [1.A.— M.: BUHOM. Jlaboparopus 3Hanuii, 2014.— 229 c.

6. Kpucramnsl. Kpucramtoruaparel: Meronudeckue ykazaHus K JlabopatopHbiM pabotam. Mudraxosa H.III., ITerposa T.H., Paxmatymmmna M. &.—
Kazanb: Kazan. roc. Texnon.yu-1., 2006.— 24 c.

7. Jleencon M.A.100 BOmpoCcOB M OTBETOB MO XMMHUHU: MaTepualibl Uil LIKOJIBHBIX pedepaToB, (aKyIbTaTUBHBIX 3aHATHH U CEMUHApPOB: YuyeOHOE
nocobune.— M.: «MznatensctBo ACT»: «M3narenpctBo Actpenby, 2002.— 347 c.

8. Jleencon M. A. Xumnueckue peakuuu: TemnoBoil a¢¢ekt, paBHOBecue, ckopoctb.— M.: OO0 «M3patenscTBo Actpens, 2002.— 192 c.

9. Jlypse 1O. 0. CnpaBounuk no anamurudeckoit xumuu.— M.: Xumus, 1971.— C.71—89.

10. Hazaposa T.C., I'pabenkuit A.A., Jlaposa B. H. Xumnueckuii sxcniepumenT B mkosie.— M.: [Ipocsemenne, 1987.—240 c.

11. Heoprannueckas xumus: B 3 1./ Ilog pexn. 10. d.TperbsikoBa.T.1: ®uU3nko-XMMHYECKHE OCHOBBI HEOPTaHMUECKOW XUMUH: YUEOHHK IS CTY/.
BhIcII. y4eO. 3aBenenuit/M. E. Tamm, 0. JI. TpetbsikoB.— M.: U3natenbekuii ieHTp «Akamemus», 2004.—240 c.

12. Tlerpsnos U. B. Camoe HeoObIkHOBEHHOE BeliecTBO B Mupe.— M.: [lexaroruka, 1976.— 96 c.

13. CrpensuukoBa JI. H. 13 yero Bcé cnenano? Pacckassl o BemectBe.— M.: Sy3a-npecc.2011.— 208 c.

14. CycnennukoBa B.M, Kucenepa E. K. PykoBOJICTBO 1O MPUrOTOBICHHIO TUTPOBAaHHBIX pacTBopoB.— JI.: Xumus, 1967.— 139 c.

15. ®apaneit M. Ucropus ceeun: [lep.c anrn./Ilox pea.b. B. HosoxunoBa.— M.: Hayka. ['naBHas penakuus pu3nko-mareMaTu4ecKon
murepatypsl, 1980.— 128 c., mn.— (bubnuoreuka «KBaHT»)

16. Xomuenko I'.I1., CeBactbsinoBa K. M. OkucnurenbHO-BOoCccTaHOBUTENBHBIE peakin.— M.: [Ipocsemenne, 1989.— 141 c.

17. Dunumknonenus s aereit. T.17.Xumust / T'nas.pen.B. A.Bonoaun, Ben.Hayu.pea.M.Jleencon.— M.: Apanra +, 2003.— 640 c.

18. OptumoJl.Bona: kaura o camoM Ba)KHOM BemecTBe B mupe: nep.c pun.—M.: Kommnac I'ma, 2019.— 153 c.

19. YeptrkoB W.H., KykoB II. H. Xumu4eckuii 3KCIIepuMEHT C MaJbIMU KolndecTBamu peakTuBoB. M.: IIpocBemenne, 1989.— 191 c.

&



20. Caiir MI'Y. [IporpamMmMa Kypca XUMUH U ydamuxcsi 8—9 kiaccoB 00111e00pa3oBaTeIbHON IIIKOJBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiir ®UIIU. OTKpHITHIH OaHK 3a7aHUil st HOPMUPOBAHUST €CTECTBEHHOHAYYHON TIPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enunas koyuteKus U poBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.

23. Caiit ®enepanbHBIN MEHTP HHPOPMAITHOHHO-00Pa30BATEIBHBIX PECYypPCOB.

http://fcior.edu.ru/

B o0yyeHuu xumuu OOJIBIIOE 3HAYEHUE HMEET JKCIIEPUMEHT. AHAIM3HPYs PpPe3yJbTaThl MPOBEAEHHBIX OMNBITOB, YYalIHecs YOEXIAITCS B TOM,
YTO T€ WJIM HMHBIC TEOPETUYECKHE IPEICTABICHUS COOTBETCTBYIOT WJIM IMPOTUBOPEUYAT PEATbHOCTH. TOJIBKO OCYHIECTBISS XUMHUYECKUH DKCIEPHUM €HT
MOYXHO IPOBEPUTH JIOCTOBEPHOCTh MPOTHO30B, CICIAHHBIX Ha OCHOBAaHWUHM TEOPHU. B mporecce 3KCIEepUMEHTaIbHON paboThl ywamiuecs MpuoOpeTaroT
ONBIT TO3HAHUS PEAJbHOCTH, SBIAIONIUICA BaXXHBIM 53TanoM (OPMHPOBAHUS Yy HHUX YOEXKIEHHWH, KOTOpble, B CBOIO OYEpe/lb, COCTABISIOT OCHOBY
HAY4YHOTO MHUPOBO33PEHUSI.

Buenpenne oGopynoBanust uugpoBoil maboparopun neHTpa «Touka pocTa» TIO3BOJUT KAauyeCTBEHHO HW3MEHHTh NPOLECC OOyYeHHsS XHMUHU.
KonndecTBeHHbIE 3KCIIEPUMEHTHI MO3BOJIAT MOIYyYaTh JOCTOBEPHYIO WH(POPMALMIO O MPOTEKAHHM TEX WM MHBIX XMMHYECKHX MpOIeccax, O CBOWCT Bax
BemiecTB. Ha oOCHOBE TMOJYYEHHBIX SKCIIEPUMEHTAJbHBIX MJAaHHBIX OOydaeMble CMOTYT CaMOCTOSITENBHO JelaTh BBIBOABI, 0000IIAaTh pe3yNbTaThl,
BBISIBJISITH 3aKOHOMEPHOCTH, YTO OJJHO3HAYHO OYIET CIIOCOOCTBOBATH MOBBIIICHHIO MOTUBAIIUH O0yUYCHHS IKOJIBHUKOB.

Jns u3ydeHus npeamera «XUMHUs» HA 3Talle OCHOBHOTO oOmiero oOpaszoBanus orBoautcs 140 uacos:

8 ximacc —70 yacos;

9 kmacc —70 yacoB (68 4acoB 1o MITAHUPOBAHHIO).

Jannas oOpa3oBarenbHasi MporpaMMa O0eCleYrMBacT YCBOCHHE YYAIIMMUCS BAXXHEWIIMX XHUMHUYECKHX 3aKOHOB, TEOpUIl W MOHATHH; (opmupyer
NpPEACTaBICHUE O POJIM XUMHUHM B OKPYXXAIOIEM MHUpPE M KM3HH 4YeloBeKka. [Ipu 3TOM OCHOBHOE BHUMAaHHE YACSETCS CYIIHOCTH XMMHUYECKHX PEaKIUil U
METO/aM UX OCYLIECTBIICHUSI.

OnHUM #3 OCHOBHBIX TPHHILMUIOB MOCTPOSHHUS MPOTPAMMBI SIBISICTCS MPHUHIUII JOCTYMHOCTH. OKCIIEPHUMEHTAJIbHbIC JIaHHBIC, MOJYyYCHHBIC
YUYAIIUMUCS. TPU BBITIOJHEHUH KOJIMYECTBEHHBIX OIBITOB, IO3BOJSIOT YYallUMCS CaMOCTOSITEJIbHO JIeJIaTh BBIBOJBI, BBISBISTH 3aKOHOMEPHOCTH.
[Toaxompl, 3aJI0KEHHBIC B COJIEPYKAHHE MPOrPAMMBI Kypca, CO3JAI0T HEOOXOIUMBIE YCJOBHUS JUISI CHCTEMHOTO YCBOCHHS YYAlIMUMHUCS OCHOB HAYKH, JJIS
00ECTeYeHUsI Pa3BHBAIOIICTO M BOCIHUTHIBAIOIICTO BO3ACHCTBHS OOydYeHHMS HA JIMYHOCTh ydainerocs. ®opMupyemble 3HaHUS OJDKHBI CTaTh OCHOBOM
CUCTEMBI YOCIKICHUH MIKOJIbHHUKA, IEHTPAIBHBIM SIPOM €r0 HAYYHOTO MHUPOBO33PEHHSI.

Ha ©6aze mnentrpa «Touka pocra» obOecreunBaeTcsi peanu3anus 00pa30BaTENbHBIX IPOrPAMM E€CTECTBEHHOHAYYHOH W TEXHOJIOTMYECKOM
HaNpaBJIEHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUM C TPEOOBAaHHMSIMHU 3aKOHONATENHCTBA B cepe oOpazoBaHMs M C y4y€ToM pexoMeHaanuii denepanbHOro
orepaTopa yaeOHOTo npeamera « XUMHSD».

OOpasoBareibHasi MporpaMma IMO3BOJSET WHTEIPUPOBATH Peau3yeMble MOAXOJbI, CTPYKTYPY U COJACPIKaHUE IMPH OpPraHu3alMd OOYYCHUS XUMUH
B 8—9 Kkiaccax, BRICTpPOEHHOM Ha 0ase Jr000ro U3 JOCTYIHBIX ydeOHO-MeToandeckux koMiiekcos (YMK).

HcnonszoBanne obopynoBanus «Touka pocray mpu peanusanuu ganaoi Ol mo3BomseT cozoams ycnosus:

— Ui pacIIUpEeHHs COJEPKAHUS MIKOJIBHOTO XUMHUECKOTO OOpa30BaHuS;
— JUIs TIOBBILICHHUS MMO3HABATEIBHOW aKTHBHOCTH OOYYAIOIIMXCS B €CTECTBCHHOHAYYHON 00JacTH;
— JUIAd pa3BHTHUS JTUYHOCTH peOEHKa B IMpolecce OOYYEHUS XUMHH, €ro CIOCOOHOCTEH, (POPMHPOBAHUS U YIOBICTBOPEHUS COLMATBHO 3HAYMMBIX

MHTEPECOB U MOTPEOHOCTEN;


http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

— 1t paboThl ¢ OJIAPEHHBIMY ITKOJIHLHUKAMH, OPTaHU3AIMHA MX PA3BUTUS B PA3IUYHBIX 00JACTAX 00pa3oBaTelbHOM, TBOPUESCKOW NEATEIHHOCTH.

eanb 1 3agaun

— Peanmmzanus OCHOBHBIX 0OIIE0Opa30BaTEIBHBIX MPOTPAMM TI0 YIEOHBIM TPEAMETaM €CTeCTBEHHOHAYYHOUW HANpPaBICHHOCTH, B TOM YHCIE B paMKax
BHEYPOUYHOU JEATSIEHOCTH 00yUJaIONTIXCS;

— BBEICHHC COBPEMEHHBIX CpEJCTB OOYYCHHS M BOCHUTAHHA Ui HM3y4eHHs (B TOM HYHCJIE OSKCIICPUMEHTAIBHOTO) IUCIHUIUIAH (MOIYJICH)
€CTCCTBCHHOHAYYHON HAIMPABICHHOCTH INPH PEaIM3allid OCHOBHBIX 00Ie00pa30oBaTEeNbHBIX MPOTPAMM U JIOMOJHUTEIBHBIX O0IIe00pa30BaTEIbHBIX
porpamM, B TOM YHCJIE IS PACIIMPEHUS CONEPKaHU YIEOHOTO MpeaMeTa « XUMUSD».

— BOBJICUCHHE YYAIIMXCS B IPOEKTHYIO IEATEIHHOCTb.

[Ipodunpublii KOMIUIIEKT oOopynoBanust 1eHTpa «Touka pocTta» obecrneunBaeT 3((EKTUBHOE TOCTHXKEHHE O00pa30oBaTENbHBIX pE3yJIbTaTOB
o0y4aromuMucs 10 MporpaMMaM €CTECTBEHHOHAYYHOH HAaIpaBIIEHHOCTH, BO3MOXKHOCTb YIUIyOJIEHHOIO M3y4eHHs OTIENbHBIX IPEIMETOB, B TOM 4YH CJe
s (OpMUPOBAHUS U300PETATENBCKOr0, KPEeaTHBHOIO, KPUTHYECKOTO MBIIUICHUS, Pa3BUTHUA (DYHKLMOHAIBHOM IPaMOTHOCTH y OOY4YarOIIUXCS, B TOM
YHUCJIE €CTECTBEHHOHAYYHON U MaTeMaTHYECKOMU.

OKCHEpUMEHT SBIAETCS UCTOYHMKOM 3HAaHMH M KPUTEpHEM HX HCTHHHOCTH B Hayke. KOHIeNIus COBpeMEHHOro o0pa3oBaHMs IOJpa3yMeBaeT, 4TO
B Y4€OHOM 3KCIIEPUMEHTE BEAYLIYIO POJb JOJDKEH 3aHATh CAMOCTOSTENIbHBIN HCCIE0BATENbCKUI yUCHUUECKUH SKCIIEPUMEHT.

CoBpeMeHHbIE 3KCIEPUMEHTAJIbHBIE MHCCICIOBAaHMS IO XMMHHM YK€ TPYAHO IPEICTaBUTh O€3 MCHONb30BaHUS HE TOJBKO AHAJOrOBBIX, HO H
(poBbIX HU3MepuTeNnbHbIX HpubopoB. B ®Penepansnom I'ocymapcrBenHoMm Oo6paszoBarenbHoM Cranpgapre (PI'OC) npommcaHo, 4YTO OJHUM U3
YHHUBEPCAJIbHBIX Y4eOHBIX JeHCTBUI, MpHoOpeTaeMbIX YIalIUMHUCS, TOJDKHO CTaTh yMEHUE
«IIPOBEICHUS ONBITOB, MPOCTHIX 3KCIEPUMEHTAJbHBIX HMCCIEJOBAHUM, NPSMBIX MU KOCBEHHBIX HW3MEPEHHUI C HCIIOJIBb30BaHMEM AaHAJIOIOBBIX U IM(POBBIX
U3MEPUTENBHBIX IPUOOPOBY.

VY4eOHbIIl SKCHEPUMEHT 10 XHUMHM, HPOBOAMMBIM Ha TPagUIMOHHOM OOOpYyIOBaHUH, 0€3 NpUMEHEHHs LUPPOBBIX JTabopaTopuii, HE MOXKET
II03BOJIUTH B IOJIHOW Mepe PELIMTh BCE 33Ja4l B COBPEMEHHOM IIKOJIe. DTO CBS3aHO C PSIOM IPUYMH:

—  TpaJULUOHHOE INKOJbHOE OOOpYJOBaHWME M3-32 OrPAHMYEHHMS TEXHMYECKMX BO3MOXHOCTEH HE TII03BOJIIET IIPOBOJUTH  MHOTHE

KOJINUECTBEHHBIE HCCIICA0BAHYS,;

—  JUIMTENBHOCTh MPOBEACHHUS XUMHUECKUX MCCIIEOBAaHMN HE BCEI/la COIIACYeTCsl C JUIMTENIbHOCThIO yUeOHBIX 3aHSATHI;

—  BO3MOKHOCTb IIPOBE/IEHHUs] MHOTHX HMCCJIEIOBAHUI OrpaHHMYMBAETCS TPEOOBAHMAMHU TEXHUKM OE30MACHOCTH U Jp.

[ludposas nabopaTopust MOITHOCTBIO MEHSET METOAMKY U COJCpXKaHHWE HKCHEPUMEHTAIBHOW JEATeNbHOCTH M PpEIIaeT BbIIIETIEPEUNCICHHbIE
npoOsiembl. IIIMpokuil CHEeKTp NaTYMKOB MO3BOJISAET YdYallUMCA 3HAKOMUTbCSA C IMapaMeTpaMH XHMHUYECKOTO 3KCIEPUMEHTa He TOJIbKO Ha KaueCTBEHHOM,

HO U Ha KOJMYECTBEHHOM ypoBHe. lludpoas nabopaTopusi Mmo3BOJISET BECTH JUIMTENBHBIA SKCIEPHUMEHT JaXe B OTCYTCTBHE HKCIIEpUMEHTaTropa , a
4acTOTa UX U3MEPEHUN

HETIO/(BJIACTHA YEJIOBEUYECKOMY BOCIPHUATHIO.
B mporecce dhopmMupoBaHUs SKCIIEPUMEHTAIBHBIX YMEHHHM yUYeHMK 0OydaeTcs IpeAcTaBiIATh MH(pOpMAlH0 00 MCCIEOBAaHUM B YETHIPEX BUIAX:
— B BepOaJbHOM: OINUCHIBATh KCIIEPHMEHT, CO3/1aBaTh CIOBECHYIO MOJEJb 3KCIEPUMEHTa, (PUKCHUPOBATh BHUMAaHHME HAa W3MEPSEMBIX BEJIMYMHAX,
TEPMHUHOJIOTUH;

- B TaOJMYHOM: 3aIOJHATH Ta6J'II/ILIBI JAaHHBIX, JICKAIIMX B OCHOBC IIOCTPOCHUSA Fpa(l)I/IKOB (HpI/I OTOM Yy YyYallluXCd BO3HUKACT IICPBHUYHOC
npeaACTaBJICHUC O Maciradbax BCJ'II/I'-II/IH);

— B TpaHUuecKoM: CTPOUTh TpaduKd IO TAaOMUYHBIM JAaHHBIM, YTO JaéT BO3MOXKHOCTb IIepexo/ila K BBIIBIKEHHIO THUIOTE3 O XapakTepe
3aBUCUMOCTH MEXJ1y BEJIMYMHAMM (IIPY 3TOM Y4YUTENIb MOKA3bIBACT MPEUMYIIECTBO B BU3yalU3alMM 3aBHCUMOCTEH MEXAy BEIMYUHAMHU,
HarJsIIHOCTh U MHOTOMEPHOCTB);



— B BHJIE MaTEMAaTUYECKUX ypaBHCHUH: JlaBaTh MAaTEMaTHYECKOE ONMMCAHUE B3aMMOCBSI3U BEIIMYMH, MAaTEMAaTUYECKOEe 00O0OIICHHUE.

[lepexox OT KaxIOro STama NpeAcCTaBICHUs WHPOPMAIUU 3aHMUMAET TOBOJILHO OOJIBIIONW MPOMEXYTOK BpeMmeHHu. B 7—=8 kiaccax 3ToT mporecc
HEOOXOJMM, HO B CTapIIMX KJIaccax MOXHO ObUIO OBl 3TO BpeMs MOTPAaTUTh HA pelleHue Ooyiee BaXHBIX 3amad. B atom mmane mudposwie mabopatopun
CYIIECTBEHHO SKOHOMST Bpems. DTO BpeMsi MOXHO moTpatuTh cornacHo ®I'OC nHa (opMmupoBaHHMe HCCIeTOBATENbCKAX YMEHHUH ydyalluxcs, KOTOPHI €
BBIPA)KAIOTCS B CIEAYIOUINX JICHCTBUAX:

—  ompejaeneHue MmpoodIeMbl;

—  TIOCTaHOBKA MCCIIEJIOBATENILCKOW 3a1auH;

—  IUJTAaHMPOBAHHE PELICHHUS 3aIauM;

—  TIOCTPOCHHUE MOJEINEH;

—  BBLABIDKCHHE THIIOTE3;

—  JKCIIEpUMEHTaJbHAas MPOBEPKA TUIOTE3;

—  aHaNM3 JAaHHBIX 3KCIIEPUMEHTOB WM HAOJIIONCHHUI;

—  (QopmynupoBaHHEe BBIBOJIOB.



1. COAEPKAHUE INPOT'PAMMBI

BHeypouHoii nesiTeabHOCTH « XUMMUS» nia 8 kiaaccos (34uaca
4acoB)C MCIMOJb30BaHNEM 000pya0BaHus HH(POBOI
JabopaTopumn
«Touka pocta»
Pa3nesn 1. OCHOBBI 3KCIIEpUMEHTAILHON Xumun (22 1)
Xumud — HayKa dKCIepuUMeHTanbHas. BBogHbIN HHCTpyKTax 1o Th
Jlemoncmpayuonnwtii skcnepumenm Ne 1.03HakomiieHne ¢ 1a60paTopHbIM 000pyI0BaHUEM; IPUEMBI OE30MaCHON PaOOTHI C HUM.
Ilpakmuueckas padoma Ne 1. TlpaBuna TexHUKH 0€30MacHOCTH Ipu pabote ¢ 1abopaTopHbM 000pynoBaHuEeM. M3yueHue CTpOSHHs ITaMEHN»
MeTo/1b1 TO3HAHUS B XUMHUH. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH
Jlabopamopmnuiit onetm Nel.PaccMoTpeHHe BEUIECTB € Pa3IHMYHBIMU (U3NYECKUMHU CBOMCTBAMH (MeIb, XKeJe30, IIUHK, cepa, BOJA, XJIOPUI HATPH
Jlabopamopmnutii onvim Ne 2. «J]o Kakoil TemrepaTypbl MOKHO HarpeTh BEIIECTBO?»
Jlabopamopnotit onetm Ne3./13yueHne CBONCTB BEIIECTB: HarpeBaHKUE BOJIbI, HarpeBanue okcuaa kpemuus (1V).
Jlabopamopnuiit oneim Ne 4. «VI3MepeHne TemnepaTypbl KMIIEHHsI BOJIbI C IIOMOIIBIO JaTYMKA TEMIIEPATYPhl U TEPMOMETPaA
Jabopamopuutit onvtm Ne 5.«OnpeneneHue TeMIepaTypsl IIaBICHUS U KPUCTAILTU3ALMKI METaJlIa
IlepBoHayanpHbIe XUMHUYECKUE MOHATHS. YHCTBIE BELIECTBA U CMECH
Jlabopamopnuiit onvim Ne6. ViccnenoBanue QU3MUECKUX U XUMHUYECKUX CBOMCTB MPHUPOIHBIX BEUIECTB (M3BECTHSIKOB).
UYuctsle BemecTBa U cMecH. CIOcOOBI pa3liesieH st CMecei: IeHCTBIE MarHUTOM, OTCTauBaHue, (MIIbTPOBaHKE, BHIIAPUBAHHE, KPUCTAIUTH3ALIUS,
JUCTUILISLIMA.
Jlabopamopnutii onetm Ne7. Paznienenne cMecH KeJe3HBIX OMMUIIOK U CEePhl C MOMOIIBI0 MAarHHTa.
Jlabopamopmnutii onetm Ne8.IIpuroToBieHue u pa3aeiieHue CMECH jKeJie3a U Cepbl, pasJieieHne cMecH He()TH U BOJIBI (PACTUTEIHLHOTO Macia U BOJIBI).
Ilpakmuueckas paboma Ne 2. OBnasieHre HaBbIKAaMU pa3eieHUss OJHOPOAHBIX M HEOAHOPOJIHBIX CMECEW: OTCTauBaHUe, (WIBTPOBaHMUE,
BbIMIAPUBAHUE, KPUCTAIIIU3ALUS, TUCTIILISLMS (IEPETOHKA).
Ou3nvecKkne U XMMHUECKUE SBICHUS.
Jlemoncmpayuonnwtii Ixcnepumenm Ne 2. «BrvljeneHre U MOTJIOMIEHUE TEIUIA — MPU3HAK XMMUYECKOW pPeaKIuny
Jlabopamopnuwtii onvtm Ne9.Ilpumepsl GU3NYECKUX SBICHUN: CTMOAHME CTEKIISIHHOW TpyOKH, KWIISTYCHHWE BOJbI, TUIaBlieHHE mnapadwuHa.
Jabopamopnwit onetm Nel(.Ilpumepsl XMMUYECKUX SIBICHUM: FOpEHHE IPEBECHHBI, B3aMMOAEWCTBUE MpaMopa C COJIIHOM KHCIOTOMH.
ATOMBI U MOJIEKYJIbI, HOHBI. BelecTBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO cTpoeHus. Kpucraminyeckue pemerku.
Hemoncmpayuonnwiii onvim Ne 3.«TemnepaTypa MIaBIeHNS BEUIECTB € PA3HBIMU THIIAMHU KPUCTAJUIMYECKUX PEILIETOK»
[IpocTeie U ci0KHBIE BelleCTBAa. XUMUYECKUH 3JIeMEeHT. XuMU4ecKkuil 3Hak. [IpocTeie BelecTBa: MeTalibl U HEMETAJUIBI.
Jlabopamopmnwtii onstm Ne 11. 3nakoMcTBO ¢ 00pa3liaMu MPOCTHIX BEHIECTB: METAIJIOB U HEMETa/u10B. OnrcaHue CBONUCTB.
Jlabopamopmnutii oneim Nel2.3ydenne oOpa3lioB METANIOB M HEMETAJUIOB (CEphI, XKele3a, allfoOMUHUS, TpaduTa, MeIu U Ap.).
CrnoxHble BELIECTBA UX COCTaB U CBOMCTBA.
Jlabopamopnuiit onetm Ne 13. 3HakoMCTBO ¢ 00pa3liaMH CIIOKHBIX BEIIECTB, MUHEPAJIOB M FOPHBIX nopoa. OnncaHne CBOWCTB.
Jemoncmpayuonnwiii s3kcnepumenm Ne 4. «PaznoxeHne BOIbI MEKTPUIECKUM TOKOM»
Jabopamopnwtit onvim Nel4.VicnibiTaHue TBEPAOCTH BEIIECTB C MOMOIIBI0 Kosuiekiuu «lllkana TBeprocT.
@DopMyIIBI CIIOXKHBIX BenlecTB. KauecTBEHHBIN M KOJTMUYECTBEHHBIN COCTAB BEIIECTBA.

Jemoncmpayuonnwtii sxcnepumenm Ne 5. «Paznoxxenne ocHoBHoro kapoonara menu (I1) (mamaxura)»
(-DOpMy.HBI CJIOKHBIX BECIIIECTB. KauecTBeHHBIIT U KOJINYECTBEHHBIM COCTaB BeIIccTBa. HazBaHus CII0KHBIX BCUICCTB. PeakTuBBI. DTUKETKH.

I'pynmel XpaHeHUs peaKTUBOB. Y CIIOBHS XPAaHEHHUS U UCIIOJIb30BAHMS.



3aKOH COXpaHEHHs MAacChl BEUIECTB.

Jemoncmpayuonnstii Ixcnepumenm Ne 6.«3aKOH COXpaHEHHUS MacChl BEIIECTBY

XUMUYECKHUE MTPEBPAICHAS. XUMUYECKUE PEAKIUU.

Jlabopamopmnutit onetm Nel 5.11pu3Haku NpoTeKaHUs XMMUYECKUX PEaKIUil: HArpeBaHWe MEJIHOM MPOBOJIOKH; B3aUMOJICHCTBHE PACTBOPOB €AKOTO
HaTpa U XJIOpHJA MEH; B3aUMO/ICHICTBHE PACTBOPOB YKCYCHOW KHCIIOTHI M THAPOKAapOOHATa HATPHSL.

XUMUYECKUE ypaBHEHNS. BhIMOIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUN MO COCTABIECHUIO YPABHEHU XUMHUYECKUX PEAKIINI

THUIBl XUMHUYECKUX pEeaKIUi

Jlabopamopnotit onetm Nel6.Tunibl XMMHUUECKUX peakinii: pasnokenue ruapokcuaa meau (I1); B3anmoneicTBre jkeses3a ¢ pacTBOPOM XJIOPHIa MEIU
(I1), B3aumopericteue okcraa meau (II) ¢ pacTBOpoM CONISTHON KHCIIOTHI.

IToaroroka x 'A, BIIP.

Tecmoebtit Konmpoav. «OCHOBBI 3KCIEPUMEHTAIIBHON XUMUID.

Pa3nen 2. [IpakTHKYM 10 M3YyYE€HHUIO ra30B: KHCJI0PoAa U Bogopoaa (7 1)

Kucnopoa. Peakiuu, ncnonb3yemble IS MONyYeHHsS KHCIOPOAa B JlabopaTtopuu

Jlemoncmpayuonnwtii skcnepumenm Ne 7. «llonydenne u coOupanue KHCIOpoJa B JTaOOPATOPUH U 3aIOJTHEHHUE UM ra30MeTpay
XuMuyeckue cBorcTBa Kuciopoaa. OKCupl.

Jlabopamopmnutii onotm Nel7.«I'openue cepbl U Gocdopa Ha BO3TyXe U B KHCIOPOIACH»

Jlabopamopnwtii onoim Nel8.«['opeHne xene3a, MeIu, MarHusl Ha BO3JIyXE U B KHCIOPOAE»

Jlabopamopmnotit onetm Nel9. Paccmotpenue o6pasnos okcunos (yriepoaa (1V), Bogoposa, hochopa, Mean, KalbIus, )xeae3a, KPeMHHS).
IToaroroska xk 'NA, BIIP

Boznyx u ero cocras.

emoncmpayuonnsiii sxcnepumenm Ne 8. «OnpezneneHue cocraBa BO3LyXa»

Bonopon. Ilonyyenne Bogopoaa. Mepsl 6e3omacHoctu npu pabote ¢ Bopopoaom. [IpoBepka Ha yuctoTy. ['pemyunii ras.
Jemoncmpayuonnwiii Ikcnepumenm Ne 9. «Ilomyuenue u cobupanue Bojoposa B madoparopun. OnbiT KaBenaumia»

XuMH4YeCKue CBOICTBa Bopopoaa. [Tpumenenue.

Jemoncmpayuonnwiii sxcnepumenm Ne 10.«Ilonyuaenue Bogopoia peakpeld alloOMUHISI CO CMECHIO Cyb(aTa MeIu 1 XJIOPUIA HATPUSD»
Jlemoncmpayuonnstii Ixcnepumenm Ne 11 «3annmarenbHbIe OMBITH C BOJOPOIOM: JIETArOIIas OaHKa, B3PhIBAIOIIMECS MTy3bIPH, JIETAIOIINE MBLIHHBIE
[IAPUKH.

Tecmoswtit kKonmpons:. «IIpakTUKyM 110 U3YYEHHUIO Ta30B: KUCIOPOJA U BOJIOPOIAy.

Pa3nen 3. [IpakTHKYM 10 M3Y4YE€HHUIO CBOICTB BOABI H pacTBOpoB (5 )

Bopa. Metoas! onpeneneHusi cocTaBa BOABI - aHAJIU3 U CHHTES.

Jlabopamopmnutii onstm Ne 20.«Onpenenenre BOIOTPOBOIHON U TUCTHIITHPOBAHHON BOIBD)

DU3NYECKUE U XUMUYECKUE CBOMCTBA BOABI.

Jabopamopuuiit oneim Ne21.0Oxpacka UHIUKATOPOB B HEHUTPaJIbHON cpeje

Jlabopamopmnutii onetm Ne22.CpaBHeHnue npo0 BOJABI: BOAOIPOBOAHOM, U3 TOPOJICKOIO OTKPBITOTO BOAOEMA.
Bona — pactBopurens. PacTBopEL.

Jlabopamopnutit onvim Ne 23. «I3yueHne 3aBUCIMOCTH PaCTBOPHUMOCTH BEIIECTBA OT TEMIIEPATYPhI»
HacwpimeHHbpie 1 HEeHACBIIIICHHBIE PACTBOPHI.

Jlabopamopnutit onvim Ne 24. «Habnrwoenue 3a pocmom Kpucmasiios



Jlabopamopnutii oneim Ne 25. «Ilepecviugennvtii pacmeop»

Ilpakmuueckaa padoma Ne 3 «Onpedenenue KOHYEHMPAyUU eulecme KOJa0pUMEmpPUUecKuM MenmooomM no KaaudpoeouHOMY pagury»
Kpucrannorunparsr.

Jlabopamopuutit onvim Ne 26.«Onpedenenue memnepamypuvl pasnoriceHus Kpucmaiiocuopamay
IToaroroska x I'MA, BIIP

Tecmoentit konmpoaw: «IIpakTUKyM IO U3yYEHUIO CBOMCTB BOJBI U PAacCTBOPOB».



COINEPKAHUE ITPOI'PAMMBbI

BHeypouHOii nesiteibHOCTH « XUMMS» nas 9 kaacca (34 gaca,)c ucnosib30BaHHEM
o0opynoBanus HM(ppPoBoii 1adopaTopun
«Touka pocta»

Beenenue B kypc «Xumusi-9» (2 1)
Bsoonwuii uncmpyxmasic no Th. Xumus — HayKa SKCIIEpUMEHTaIbHASL.
Hemoncmpayuonnsiit sxcnepumenm Ne 1.03nakomnenue ¢ 1a60pamopHuvim 000pyoosanuem; npuémsl 6€30nacHoil pabonvl ¢ HUM.

Bxoanoe TECTUPOBAHUC IO TCOPETHICCKUM M HNPAKTUYCCKUM 3HAHHUAM 3a 8 kiacc

Pa3nen 1. MHoroo0pa3ue XuMH4YeCKHX peakluii B IKCIlepUMeHTaIbHON xumuu (154)

Tema 1. Knaccuguxayusn xumuuecxkux peaxuuii (6 u)

Knaccupukanus XUMHYECKMX peaklUi, peakuud COeAMHEHMs, Da3JIOkKEeHHs, 3aMelleHHs, oOMeHa. OKHCIUTEIbHO - BOCCTAHOBHUTEJIbHBIE PEAKIIUU.
OxucauTenp, BOCCTAHOBHUTENb, HPOLECCHl OKHUCIEHUS, BOCCTaHOBIEHUSA. COCTaBIE€HHWE YpPAaBHEHUI OKHUCIUTEIBHO - BOCCTAHOBHUTEIBHBIX pEAKLMHA C
MIOMOIIBIO METO/Ia 3JIEKTPOHHOTO OanaHca.

TennoBble 3((exTsl XUMUUYECKUX peakIMid. DK30TepMUUECKUE U SHIOTEPMUUYECKHE PEaKIUU.

Tepmoxumuyeckne  ypaBHeHUs. CKOPOCTh XUMHUUYECKHUX peakuuil. DakTopbl, BIUSIOIUE HA CKOPOCTh XUMUYECKUX peakuuil. [IepBoHauanbHbie
NPEJCTaBICHUS O KaTaau3e.

Hemoncmpayuu. Jlemoncmpayuss onvimos, blACHAIOWUX 3A6UCUMOCHb CKOPOCMU XUMUYECKUX PeaKyull om pasiudHulx (axmopos.

Tabnuywr « Obpamumsie peakyuuy, «Xumuueckoe pasnogecuey, « CKOpocms Xumuieckol peaxyuuy.

Pacuemnvie 3a0auu. Pacuemovl no mepmoxumuyeckum ypasHeHusm.

Ilpakmuueckasa paboma Nel. H3yuenue 61usanus ycjio6uil npoeeoeHuUss XUMUUECKOU peaKkyuu Ha e€ CKOPOCHb.

Ob6parumeie peakuuu. [ToHATHE O XUMHUYECKOM PAaBHOBECHHU.

Tema 2. Inexmponumuueckasn ouccoyuayus (9 u)

XUMHUYECKUE PEeaKIuu, UIYIIHE B BOJHBIX PACTBOPAaX. DIEKTPOIUTHI U HedNeKTpoauThl. Monbl. KaTnons! u aHuoHsl. [ uapaTHas Teopusi pacTBOpoO B.
DNEKTPOIUTHYECKAs TUCCOIMAIINS KUCIOT, OCHOBaHUH, cojieil. Crabple u CHIIbHBIE 3JeKTponuThl. CTeneHs nucconuanyu. Peakim noHHoro oomMena.
YcnoBust mpoTekaHus peakmuii oOMeHa 0 KOHIA. XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHHMU B CBETE NpEICTaBiie HUI 00
ANEKTPOIUTHICCKON TUCCOIUAIIUN U OKUCIUTEILHO — BOCCTAHOBUTEILHBIX PEAKIIUSX.

TlonsiTHE O TUAPOIU3E CONEN.

Pacuémur no ypasnenusm xum. peaxyuii, eciu 00HO U3 geugecms 0aHo 6 uzdvime.

Jlemoncmpayuu. Hcnvimanue pacmeopos ewjecmas Ha 2NeKmMpuieckyio npogooumMocms. Jlgudicenue UoHO8 6 d1eKmpuieckom noJe.
Jlabopamopnwvie onvimul. Peaxyuu odmena mexcoy pacmeopamu d1eKmpoumos.

Ilpakmuueckasa paboma Ne2. Peuwienue Ixcnepumenmaipuvix 3aoau no meme «Ceolicmea Kuciom, 0CHOBAHUI U COJIeH KAK ITEKMPOTUNOE).
TecToBbIH KOHTPOJIb.

Pazgen 2. IIpakTUKYM 1O M3y4YE€HMIO CBOICTB MPOCTHIX BelleCTB: HEMETANIOB H MeTAJLI0B, MX coeluHeHu# (394)
Tema 3. I'anozenwt (5 u)
Hewmertannsl. I'anorensl. Ilonoxxenne B NepuoguUUecKold CHCTEME XMMHUYECKHX JIEMEHTOB, CTpOEHUE UX aToMoB. HaxoxneHnue B npupoze.



Ou3nueckue M XUMHUYECKHE CBOWCTBA TalloreHOB. [lodydyeHWe W TpPUMEHEHHE TalloreHOB. XJop. Du3Mueckue W XHMHUYECKHE CBOICTBa XJopa.
[Mpumenenne xnopa. Xnopoogopoa. Pusmueckue cpoiictBa. [lomydenune. ConsiHas kuciora ¥ ee coiu. KayecTBeHHas peakiys Ha XJIOPHUI — HOHBI.
Pacnio3HaBanue XJ1I0puI0B, OPOMHUIOB, HOAHIOB.

Hemoncmpayuu. Puzuueckue ceoilicmea 2anozenos. llonyuenue xa0pogodopoda u pacmeoperue e20 8 80oe.

JlabopamopHvlie onvimul. Pacno3nasanue consHol KUCIOMbL, XA0PUO08, OPOMUO08, UOOUOO8 U L00d.

Ilpakmuueckasn paboma Ne 3. [lonyuenue conaHoi KUCI0MBbL U U3YHEHUE €€ CEOUCE.

Tema 4. Kucnopoo u cepa (8 u)
Kucnopox u cepa. IlonoxeHue B MepuoJHUYEcKOil CHCTEME XMMHYECKHX JIIEMEHTOB, CTpoeHHe HX atomoB. Cepa. Amtorpornwms cepbl. dusndeck ue u

XuMHUeckre cBoiictBa. Haxoxnenue B mpupone. Ilpumenenue cepsl. CepoBomopon. CepoBomopomHasi KHCIOTa M ee coinu. KayecTBeHHas peakius Ha
cynbbua- nonsl. Oxcun cepsl (IV).

CepHast KuCJIOTa. XWMHUYECKHE CBOHCTBa pa30aBICHHON H KOHIICHTPUPOBAHHOW CEpHOWM KHCIOTHL. KadecTBeHHas peakmus Ha Cyiabdar- HOHBI.
XMMUYECKUE PEAKIHH, JISKAIIE B OCHOBE ITOJyYeHUs] CEPHOM KUCIIOTHI B IPOMBIIUICHHOCTH. [I[pIMEHEHUE CepHOM KUCIOTHI.

Hemoncmpayuu. Annomponusi kuciopooa u cepuvl. 3HAKOMCMEO € 00pa3yamu npuUpooHsiX Cyibduoos, cyrb@hamos.

Jlabopamophvie onvimol. Pacnosnasarnue cynvpuo-, cyivgpum- u cyivham-uonoe 8 pacmeope

Ipakmuueckas paboma. Pewienue sxcnepumenmanvuvix 3a0au no meme «Kuciopoo u cepay.

Tema 5. Azom (5u)
Aszor u ¢ocdop. [NonoxeHre B MEPUOAUIESCKON CHCTEME XMMHUYCCKHX 3JEMEHTOB, CTPOCHHE UX aTOMOB. A30T, (U3MUYCCKHE W XUMHYECKHE CBOMl CTBa,

nojyueHue u npuMmeHenue. Kpyrosopor azora B npupone. Ammuak. @usndeckne M XUMUYECKHE CBOWCTBA, NONydyeHHe, npumeHeHue. Coau aMM OHMSL.
A30THas KUCJIOTa U ee cBoWcTBAa. OKHCIUTENbHBIE CBOMCTBA a30THOM KHCHOTHI. IlomyuyeHue a30THOW KHCIOTHI B JTaboparopuu. XUMHUYECKUE PEAKIIMH,
JeKallye B OCHOBE MOJTyYeHHs a30THOM KUCIIOTHI B TpoMbllieHHOCTH. [Ipumenenue. Conmu. A30THbIE y00peHUs.

dochop. Amnorporust. Pusmueckue u xumuieckue cBoricta. Okcun pochopa (V). DochopHas KHCIOTa, €€ CONMU U YIOOpEHHUSI.

Hemoncmpayuu. Ilonyuenue ammuara u e2o pacmeopetue 6 6ode. O3naxomaieHue ¢ 06pasyamu NPUpOOHbIX HUMpamos, gocghamos.

JlabopamopHvie onvimul. Bzaumooeticmeue coneii ammonusi co wjerouamu. O3HaKoMaIeHue ¢ a30mHulMu U GocopHuiMu YOoOpeHUsMU.

Ilpakmuueckasa padoma Ne5. Ilonyuenue ammuarka u uzyuenue €20 c60UCHa.

Pewenue 3a0ay na onpedenenue maccogoti (00EMHOLU) 00U BbIX00A NPOOYKMA PeaKyull Om Mmeopemuydeck 603MONCHOZO.



2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI

BHeypouHOil fesaTeabHocTH «XUMMUIND»

14191 8-9 KJ1acCOB ¢ UCIOJIb30BaHMeM 000pyaoBanus eHTpa « Touka pocTay
C ONIMCAHUEM YHUBEPCAIbHBIX YUeOHBIX el CTBHIA, JOCTUraeMbIX 00y4aI0IIMMHCS

JIuunocmmusie pe3ynomamol
Obyuarowuiica noayuum 803MONCHOCHb OISl hOpMUPOBAHUA CleOVIouux audHocmusix YV/I:

OTpe/iesIeHe MOTUBAIMY HW3YyYeHHs y4eOHOro Marepuana,

OLICHMBAHUE yCBAaMBAEMOI'o y4yeOHOro mMarepuaia, UCXOAS U3 COLUAIbHBIX U JUYHOCTHBIX IIEHHOCTEI;

MIOBBIIIIEHHE CBOETO 00pa30BATENBHOTO YPOBHS M YPOBHSI TOTOBHOCTH K W3YYEHHIO OCHOBHBIX UCTOPHUYECKUX COOBITHH, CBS3aHHBIX C
pa3BUTHEM XUMUH U OOILECTBA;

3HAHUE MPaBUJI MOBEIECHUS B YPE3BBIYAMHBIX CUTYaLUsIX;

OLICHMBAHUE COLMAIILHOW 3HAYMMOCTH Npodeccuii, CBA3aHHBIX C XUMUEIT;

BJIaJICHHUE MPaBHJIaMH O€30MaCHOTO OOpAaIeHUsI ¢ XUMHUYECKUMH BEIECTBAMH M O00OPYAOBaHHEM, MPOSIBICHHE SKOJIOTUYECKOH KYIBTYPBHI.

Memanpeomemmuvie pe3ynrvmamul

Pecynamusnvie
Obyuarowuiicss nOay4um 803MONCHOCHb OJisl POPMUPOBAHUS CLEOVIOWUX pecyasmusHbix YVII:

1eJIenioaraHie, BKJIIOYas IOCTAHOBKY HOBBIX IleJiell, mpeoOpa3oBaHuE NPaKTHUYECKOW 3aJaud B I103HABAaTEIbHYIO, CAMOCTOSTEIbHBIM aHaIu3
YCJIOBUH JTOCTMXKEHHUS LI€JIM Ha OCHOBE Y4€Ta BBIJCJICHHBIX YUMTEJIEM OpPHUEHTHPOB JEHCTBHSA B HOBOM y4yeOHOM MaTepuale; IJIaHHPOBaHHE IyTH
JIOCTYDKCHMUS TICTICH

yCTaHaBJIEHHE 1I€JIEBbIX MPUOPUTETOB, BBIJEICHUE albTEPHATUBHBIX CIIOCOOOB TOCTHIKEHUS LEIH U BbIOOp Haubonee 3dpdexkTuBHOro crocooda;
YMEHHE CaMOCTOATEIbHO KOHTPOIUPOBATh CBOE BPEMsS M YIPABIATh UM;

yMeHHE NPUHUMATh PEIleHUs B MPOOJIEMHON CUTyaIuy,

IIOCTaHOBKA Y4eOHBIX 3a/lad, COCTAaBJICHHUE IUIaHA U TOCIEI0BATEIbHOCTU ACHCTBUH;

opranuszanus pabouero MecTa MpH BBITOJHEHUH XMMHUYECKOTO 3KCIEPHUMEHTA;

IPOTHO3MUPOBAHKE PE3yIbTaTOB 00yUYEeHNs, OLICHUBAaHUE YCBOGHHOIO MaTepuaa, OLeHKa KauecTBa U YPOBHS MOJyYEHHBIX 3HAHUH, KOPPEKIHs

IUIaHa U crioco0a JecTBUS MPH HE0OXOANMOCTH.

Llo3nasamenvrvie

Obyuarowuiicsi NOIYYUmM 803MONCHOCMb O/ POPMUPOBAHUSL CIeOVIOWUX no3HasamenvHulx YV/I:

MIOWCK M BbIJeNeHue nHpopmanumy;

aHaJIM3 YCIOBUH M TpeOOBaHMI 3a/1auu, BEIOOP, COMOCTABIEHHE U 0OOCHOBAaHME CIOCO0A PEIICHMS 3aauM;

BbIOOp Hanbonee 3(h(HEKTUBHBIX CIOCOOOB PEIICHUS 3aJaull B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

BBIJIBI)KEHHE U 00OCHOBaHME THUIIOTE3bI, BBIOOP criocoba e€ MpOBEpKH;

CaMOCTOATEIIbHOE CO3JJaHUE allTOPUTMa AEATEIbHOCTH MPU PELIEHUH MpoOJIeM TBOPUECKOTO M TMOMCKOBOTO XapakTepa,



—  YMCEHHsI XapaKTepPH30BaTh BEIIECTBA MO COCTAaBY, CTPOSHHIO M CBOMCTBAM;

—  ONKCHIBAaHWE CBOWCTB: TBEPABIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIJCICHUE MX CYIIECTBEHHBIX MPHU3HAKOB;

—  n300pakeHHe COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHUECKUX (HOPMYT M CYIIHOCTH XMMHYECKUX PEAKIMH C MOMOIIBI0 XUMHYECKUX
YpaBHEHUN;

—  IpoBeaeHHe HAOIIOACHUH, ONMCaHNe IPU3HAKOB U YCIOBUM T€UEHHS XMMUYECKUX PEAKIIU, BHIIIOJTHEHHE XMMUYECKOTO SKCIEPUMEHTA, BBIBOJIBI
Ha OCHOBE aHaln3a HAOJIONEHWH 3a SKCIIEPUMEHTOM, PEUICHHE 3ajad, MOJyYeHHe XMMUYECKOH MH(POPMALUN U3 Pa3InYHbIX HCTOYHHKOB;

—  yYMEHHE OpPTraHU30BHIBATh WCCIICJOBAHHE C LEJIHIO MPOBEPKHU THIIOTE3;

—  yMEHHE JeNaTh yMO3aKIIOueHHs (MHAYKTHBHOE U 10 aHAJIOTHUH) U BBIBOJBI;

—  yMeHHe 0OBEKTUBHO OLEHUBATH MH(OPMAIIHIO O BEIIECTBAX U XUMHUUECKUX MPOIIECCcaxX, KPUTHYECKH OTHOCUTHCS K NICEBIOHAYYHON

WHpOPMAIINH.

Kowmmynuxamuenvie
Obyuarowuiica noayuum 603MONCHOCMYb 01 POpMUPOBAHUsL CledYIOWUX KOMMYHUKamueuvix YV/[

— IOJHOE€ U TOYHOE BBIPA)KEHHE CBOMX MBICIEH B COOTBETCTBHMHU C 3aJa4yaMH U YCIOBUSMH KOMMYHMKALUH;

—  aJIeKBaTHOE UCIIOJIb30BAHUE PEUEBBIX CPEJCTB Ul y4acCTHs B JUCKYCCUH U apTyMEHTALUU CBOEH NO3ULIUH, yMEHHE NIPEACTABIATh KOHKPETHOE
COZIEp’KaHue ¢ COOOILEHUEM €ro B NMCbMEHHON U YCTHOH (hopMe, ompeneneHue crnocoOOB B3aUMOAEHCTBUS, COTPYIHUYECTBO B IOUCKE U cOOpe
uHpopmanuy;

— ompezeseHue crnocoOoB B3aUMO/IEICTBYS, COTPYAHUUECTBO B MOMCKE U cOOpe MH(OPMAIMH, yUacTUe B IUAJIOTe, IJIAHUPOBAaHUE OOIIMX
croco00B PabOThl, MPOSBICHUE YBAKUTEJIBHOIO OTHOIIEHUS K APYIMM YyYallUMCsl; ONHMCaHHUE COJCPKAHUS BBINOJIHIAEMbIX IEHCTBUM C LENbIO
OPHEHTUPOBKH B IIPEIMETHO- IPAKTUUECKOM JeSITeIbHOCTH; YMEHHS YUYUTHIBATh Pa3Hble MHEHHSI U CTPEMUTHCS K KOOPAUHAIIMU PA3IUUHBIX
HO3ULIUI B COTPYAHUYECTBE;

— (opmynrpoBaTh COOCTBEHHOE MHEHHE U MO3UILMIO, ApIYMEHTUPOBATh U KOOPAMHUPOBATH €€ ¢ MO3ULUAMH NapTHEPOB B COTPYTHUUYECTBE IPU
BBIpabOTKe OOIIIETO PEIIeHUs] B COBMECTHOM JEATEIILHOCTH;

—  OCYILECTBIISITh B3aWMHBIN KOHTPOJb U OKa3bIBaTh B COTPYJHMYECTBE HEOOXOIMMYIO B3aHMOIOMOIIIb;

— IUIAaHUPOBATh 00IIME CrIOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJb, KOPPEKLHUIO, OIICHKY JeHCcTBUIl MapTHEPA, YMETh yOexknaTh;

— HCIOJIBb30BaTh aJIeKBATHBIC S3bIKOBBIC CPEJCTBA U1 OTOOPAKEHUsI CBOUX YYBCTB, MBICJIEH, MOTHBOB U NMOTPEOHOCTEH; 0TOOpakaTh B peuu
(onmcanue, 0OBSICHEHUE) COAECPIKAHIE COBEPIAEMbIX AEHCTBHM, KaK B (pOpMe rPOMKON COIMATU3UPOBAHHON PeUH, TaK U B popMe BHYTpEHHEN
peun;

— pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETEHIIMIO, UCTIONB3YsI CPEJICTBA YCTHON M MUCbMEHHOW KOMMYHHUKALIMH IIPU paboTe ¢ TEKCTaMH yueOHUKa U
JIOIIOJTHUTEIbHON IUTEPATYPOii, CIPaBOYHBIMU TAOIUIIAMH, TIPOSBIATH TOTOBHOCTD K YBR)KEHHIO HHOM TOYKH 3pEHUS IPU 00CYXKICHUU
PE3yJIbTaTOB BBIIIOJIHEHHON PabOTHI.

Ilpeomemnsie pesynomamul
Obyuarowuiica Hayuumcs:
— TPUMEHATh OCHOBHBIE METO[bI MO3HAHUS: HAOIIOJCHHE, U3MEPEHHUE, IKCIIEPUMEHT;
— OIUCHIBATh CBOMCTBA TBEPIBIX, KHUJKHX, Ta3000pa3HbIX BEILIECTB, BB UX CYIIECTBEHHbIE MPHU3HAKM;
—  pacKpbIBaTh CMBICI 3aKOHA COXpPaHEHHUS MAacChl BEIIECTB, aTOMHO-MOJICKYJISIPHOW TEOPHH;



pa3n4aTh XUMUYECKUEe M (pU3MYECKHEe SBICHUS,

Ha3bIBATh NMPHU3HAKH M YCJIOBHUS NMPOTEKAHUS XUMHUYECKUX PEAKIIHIA;

coOromaTh mpaBmiia 6e30macHON pabdoThI MPU TPOBEJACHUN OTIBITOB;

MOJIB30BATHLCS JTA00PATOPHBIM 000PYIOBAaHUEM M TIOCYIOM;

NOJIy4aTh, COOMPATh Ta3000pa3HbIC BEILECTBA U PACIIO3HABATD UX; XapaKTePH30BaTh PU3HMUCCKHE U XUMHYECKIE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHMYEeCKUX COCJUHEHUH, MPOBOIUTH OIBITHI, MOATBEPIKIAIOIINE XUMUYECKHAE CBOWCTBA M3YYECHHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;
PacKpbIBaTh CMBICI TOHSTHS «PACTBOP», BBIYUCISATH MAcCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE, TOTOBHTH PACTBOPHI C
omnpeAenEHHON MacCOBOU TOJIEN paCTBOPEHHOTO BEIIECTBA;

XapaKTepu30BaTh 3aBUCHMOCTD (DU3NYECKUX CBOMCTB BEILECTB OT THIA KPUCTAIIIMUECKON PEIIETKH, ONPEAETIATh BUJ XMMUYECKOI CBS3H B
HEOPraHMYEeCKHX COeIMHEHUSX;

PacKpbIBaTh OCHOBHBIE MOJOXKEHUS TEOPUH IEKTPOIUTHUECKON JUCCOLUAINN, COCTABIIAT YPABHEHUS DIIEKTPOIUTHYECKON TUCCOIHMALINT
KHCJIOT, IIEJI0YeH, COJIeH U peakIuii HOHHOTO 0OMeHa;

pacKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHHfI, OIIPpCACIATE OKUCIIUTECIIb U BOCCTAHOBUTCIIb, COCTABJIATDL YPABHCHUA
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIINH;

Ha3bIBaTh (PAKTOPHI, BIMSIONINE HA CKOPOCTh XUMHUECKOW pPEeaKivu;

XapaKTepU30BaTh B3aMMOCBSI3b MEXKIy COCTABOM, CTPOCHHUEM M CBOWCTBAMM HEMETAJUIOB U METAJUIOB;

NPOBOJMTH OMBITHI O MOJYYCHUIO U M3YYCHUIO XUMHUYECKUX CBOMCTB pa3jIMYHBIX BEIIECTB;

IPaMOTHO OOpaIIaThCsl C BEIIECTBAMU B TIOBCEJHEBHOW JKU3HH.

Obyuarowguiica nOIYYUmM B03MONCHOCHY HAYUUMbCA:

BBIJIBUTaTh U IIPOBEPSTH SKCIIEPUMEHTAIBHO IMIIOTE3bl O XMMUYECKUX CBOMCTBAX BEILECTB HA OCHOBE MX COCTaBa U CTPOCHUS, UX CHOCOOHOCTH
BCTYINATh B XMMHUYECKUE PEAKIIHMHU, O XapaKTepe U NPOAYKTaX pa3INYHbIX XUMUYECKUX PEAKIIUIL;

XapaKTepU30BaTh BELIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBAThL IIPUYMHHO-CIIEACTBEHHBIE CBA3U MEXKIY JaHHBIMU
XapaKTepUCTUKAMM BELIECTBA;

COCTaBJISATh MOJIEKYJISIPHBIE U TOJHBIE MOHHBIE YPAaBHEHUS 10 COKPALIEHHBIM MOHHBIM YPaBHEHHUSIM;

MIPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIIATH OKUCIUTEIbHbBIE NIM BOCCTAHOBUTEIIbHbBIE CBOMCTBA C YUETOM CTEIIEHEH OKHCIEHUS
JJIEMEHTOB, BXOAAIIUX B €r0 COCTaB;

BBIJIBUTaTh ¥ POBEPATH SIKCIEPUMEHTAILHO TUIIOTE3bI O Pe3yIbTaTax BO3AECHCTBUS Pa3lINUHbIX (AaKTOPOB Ha M3MEHEHNUE CKOPOCTH XUMUYECKOH
peaKLyu;

UCTIONIb30BaTh NIPHOOPETEHHBIE 3HAHMS I HKOJOTHUYECKH IPAMOTHOIO MOBEACHUS B OKPYXKAIOLIEH cperne;

HCIIOJIb30BaTh MPUOOPETEHHBIE KITIOUEBbIE KOMIICTEHIIUH P BHINOJHEHUH IPOEKTOB U PEILIEHNH Y4eOHO-HUCCIEeJ0BATEIbCKUX 3a/1a 10
U3yUYEHHIO CBOMCTB, CIIOCOOOB MOJIyYEHHs U PACIIO3HABAHMs BEIIECTB;

OOBEKTHBHO OIICHWBATh MH(OPMAIMIO O BEIIECTBAX M XMMHUYECKHX MpoLEeccax;

OCO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUHI IO XUMUU JJIS IMPAKTHYECKOW AEATEIbHOCTU YEIIOBEKA;

CO3/1aBaTh MOJIEJIU U CXEMBI 7S peLICHUs y4eOHBIX U I03HABATEIbHBIX 33/1a4; IOHUMATh HEOOXOIUMOCTb COOMIOICHHS PEANUCaHUH,

npeajrara€MbiX B MHCTPYKIHUAX 10 UCIIOJIb30BAHHIO JICKAPCTB, CPEACTB OBITOBOM XMMUH U ap.



@opMBbI KOHTPOJIA

Dopmuposanue UKT-komnemenmuocmu odyuarouuxcs

Y4eHUK HAYIUTCS:

- HICTIOJIb30BATh pa3Hble MPUEMBI MMOMCKA MHPOPMAIMH HA TIEPCOHATFHOM KOMITBIOTEPE B 00pa30BaTeIbHOM MTPOCTPAHCTBE C MCIIOIB30BAHUEM 000pYA0BAHUS
U poBoi TabopaTopuu;

- UCTIOJIb30BAaTh Pa3IMYHBIC CIIOCOOBI XpPaHSHHS U BU3YaIH3aIlii HHPOPMAIIHH, B TOM YHCIIe, B rpaduueckoii hopme

DopMupoBaAHUEKOMNEMEHMHOCIU 6 001ACHU ONbIMHO-IKCREPUMEHMATILHOU U RPOEKMHOU 0esAme1bHOCmU

VYdeHHK Hay4UTCsl IDTAHUPOBATH U BBITIOJIHATH Y4eOHOE UCCIIe0OBAaHNE U YICOHBIN MPOCKT, HCHOIB3Ys 000PYI0BaHUE, MOJICIH, METO/IbL, TIPHEMBI, aeKBaTHbIC
HCCIIeyeMOM mpodeme.

VYdeHHK TOIyYUT BO3MOXKHOCTh HAYYHTHCS CAMOCTOSITENIHHO 33/JyMBIBATh, IUIAHUPOBATh W BBHINOIHATH Y4eOHOE HCCIICJIOBAHUE, YICOHBIH M CONUAIIBHBIHN
HPOEKT 110 eCTeCTBEHHOHAYYHO! HAIPaBICHHOCTH.

Yuem pezynomamoe eneypounoit oeamenvnocmu

Dopmbl U NepUOOUUHOCIb KOHMPOLA

Bxo0noii konmponb TPOBOAMUTCS B Havajie y4eOHOTr0 roja AJisl IPOBEPKH HaYaIbHBIX3HAHUI M YMEHUH 00y4JaroImuxcsl.

Texywuii KoHmMpoab TTPOBOTUTCS HA KAXKIOM 3aHATHH B (POpMe NeJarorndecKOroHa0 0 ICHuUSI.

Tecmosbiii KOHMPOL OCYILECTBISIETCS 10 OKOHYAHUH U3YYEHUS KaXKI0r0 paszena.

Ipomedsxcymounas ammecmayusi IPOBOAUTCS B KOHIIE y4eOHOTO To/1a B GOpME 3alIUThI IPOEKTA,O3BOJISIET IPOBECTH aHAIN3 PE3YIbTATHBHOCTH OCBOCHUS
00y4aroLMMUC OCHOB OIBITHO-3KCIIEPUMEHTAIBHON U MPOEKTHOM E€ATEIbHOCTH JTaHHOTO Kypca BHEYPOUHOH EATENbHOCTH « DKCIIEPUMEHTAIbHAS XUMUS.

Kpumepuu oyenku pe3yiomamoe 0ceoenus npozpammsl Kypca

Pabora oOyuaromuxcs OIEHMBAeTCA MO TPEXYPOBHEBOM INKalle, MpeArojaralileiiHaInIie CIeAYIONMX YPOBHEH OCBOEHHsI MPOTPAMMHOIO MaTepuana:
BBICOKUM, CPEIHUN, HU3KUIL.

Bbicokuii ypoBeHb: 00yYarommiics IEMOHCTPHUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00pa30BaTENbHOW JESTEIBHOCTH, MPOSBISET
MHHULMATUBY, HE NPOITYCKAaeT 3aHATHUs Oe3 yBa)KUTEIbHOW NMPHUYMHBI, JEMOHCTPUPYET BBICOKMII ypOBEHb 3HAHUI M KOMIIETEHIMH, BJIaJ€eT Ha BBICOKOM
TBOPYECKOM YPOBHE MPUOOPETEHHBIMH B X0J1€ U3yYEHUS IPOrpaMMbl YMEHUSIMU U HaBbIKaMU;

CpenHuii ypoBeHb: O0YYarOIIMHCS TEMOHCTPHPYET OTBETCTBEHHOCTh M 3aWHTEPECOBAHHOCTh B OOpA30BATENIbHOUN JESATEIHHOCTH, TPOSIBISIET XOPOIIUI
YPOBEHb 3HAaHUI M KOMIETEHUMI; THUIIMATUBbI HE MPOSBIISET, HO CIIOCOOEH MOAJIEPKUBATh HHUIIMATOPA B MPEAJIAraéMOM MOJIe IeATENbHOCTH, B JOCTaTOYHOM
CTCIICHU BJIAJICCT IMMOJTYUYaCMbIMHU B XOJC U3YUYCHUA MPOTrpaMMbl YMCHUAMU U HABBIKAMMU,

Hu3zkuii ypoBeHb: 00y4aromuicss JEMOHCTPUPYET HEAOCTATOYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pPA30BATENILHOM NEATENbHOCTH, MOCEIIAET
3aHATHA OT Cllyyas K Cy4aro, MOKa3bIBAaeT yJOBJIETBOPUTEIbHBIN YPOBEHb 3HAHUN M KOMIETEHIIUH, B LEJIOM caab0 BIAJEET MOTYy4aeMbIMHU B XO/1€ U3yUEHUS
IporpaMmbl YMECHUSAMU U HABbIKAMU.

®opMbI pPe3yJILTATOB 0CBOECHHS MPOrPpaMMbl BHEYPOUHOI 1€ATETbHOCTH:

1. OTmeTKa ypOBHS JOCTHKEHUH 00YUaIOIIETOCs B JINCTE MEAarorHIeCKOro HaOITIOICHNS;

2. 3anmcu B )KypHaje yuéTa 0 pe3yIbTaTUBHOCTH y4acTHsl O0YYAOLIMXCSl B MEPOTIPUATHSAX Pa3HOTO BHIA U YPOBHS (JUILIOM, IpaMoTa, 0J1aroapHOCTb,
Apyroe);

3. 3amucu B )KypHase yuéTta 00 y4aCTHU B BBIC3THBIX MEPOTIPHSATHUSIX.

3. KAIEHJAAPHO-TEMATHYECKOE IIVIAHUPOBAHHUE
BHeypouHoii nesaTeabHocTH « XMMMUS» - 8 kiace (34 yaca)
€ YKa3aHHEM UCNO0JIb30BaHusA 000pynoBaHus uudpposoi 1adopaTopuu



«Touka pocta»

Ne Tema 3aHATHSA Ilnanupyemble pe3y/ibTaThbl Koa-Bo HJara |Undopman| HcnoJsin3oBanue
n/n Mpeamernsie YY]I JInunoctHeie YY]I MeranpeaMeTHbIe 1acoB HOHHAas obopynoBaHust
YV nogaepxka  «Touka pocra»
Y4eOHUKPY)
osumuc I'E.
, @envoman
Dr.
Xumus:
8 KIL.
Paznen 1. OcHOBBIIKCTIEPUMEHTATBLHON XuMun(22 1)

1. | Beoonwtit uncmpyxkmasic no Th Hatp TIOHATHE o | l.MoTuBanus HaydeHUS K. YYI. 1 §1 TexHuka
XuMUs — HayKa SKCIepUMEHTaIbHAas. peaMeTe XVMUH. | TIpEIMETY XUMUS 1. Paspemenne 0e3omacHOCTH B
P Cdopmuposath 2.Pa3BuBaTh 4yBCTBO KOH(IIMKTa KaOMHETEe XUMUHU
Jemoncmpayuonnustii 3kcnepumenm TIepBOHAYAJIbHbBIE TOP/IOCTH 33 POCCHICKYI0  2.YTpaBieHHe nenrtpa «Touka
Ne 1. TIPEACTABIICHUS: XMMUYECKYIO HayKy TIOBE/ICHUEM TTapTHEpa Pocray.
O3nakomnenue ¢ Jnabopamopubim | a) 0 BelllecTBe, a Takxke o | 3.HpaBcTBeHHO- ILYY. 3HaKOMCTBO C
obopyoosanuem; npuémovl 0e€30nACHON | IPOCTBIX U CIHOXHBIX | 5THMYECKOE OLIEHUBAaHHE 1. DopmupoBaHue 000pyIOBaHUEM.
pabomul ¢ HuM. BEIIIECTBAX; TIO3HABATEJILHOM IIeTIH

6) HadaTh (HOPMHPOBATH e CuMBOIBI
YMEHHE XapaKTepHU30BaTh XUMHYECKHX
BEIIIEeCTBA, UCIIONIb3Ys AT 3JIEMEHTOB
3TOoro WX (usndeckue e XuUMHUeCKue
CBOWCTBA. (bopmysl
TepMunst
AHanus u
CHHTE3
P.YY.
1.Ienenonaranue u
IUTAaHUPOBAHUE.

2. | Ilpakmuueckasn paboma Ne 1 YMeH#He M0JIb30BaThCs Jarumnk
«Hé)asuﬂa mgxnuku oezonacnocmu npu Hal"p6€BaTeJ'ILHLIMI/I TeMIepaTyphl
pabome c nabopamopHvim npubopamu o
ooopyoosanuem. Uzyuenue cmpoenusn (repmonapHeIF),

CIIUPTOBKA
naamenuy

3. | Mero/p! Mo3HaHUsI B XUMUHU. DKCIIEpH- Hcnonbs3oBanue s 1.MoTuBaus HayueHus K. YYI. 1 §2 Jaruuk
MEHTAJIbHBIC OCHOBBI XMMHUU NO3HAHMU OKPYXKAKOIIETO NpEaIMETY XUMHS 1.Paspemrenmue TEeMIICpaTyphl
JladopaTopuelii onpir Nel, MHpa pa3INIHbIX 2.Pa3BuBaTh 9yBCTBO KOH(IMKTA (TepMoTIapHBIii),
PaccmMoTpeHue BelecTB ¢ pa3inyHbiMu | METOIOB (HabmroeHue, TOP/IOCTH 33 POCCUICKYIO 2.Ynupasnenue CIIMPTOBKA

¢uznvYecKknMu CBOMCTBAMHU
(Meap, Kejie30, IMHK, cepa, BOAA,
XJIOPH HATPUS

U3MEpPEHUE, OIBIT,
9KCTICPHIMEHT,
MO/JIETTMPOBAHUE U JIp.)

XUMHYECKYIO HAYKy
3.HpaBcTBeHHO-
9TUYECKOE OLIEHUBAHKE

NOBEACHNCM ITapTHEPA

LYV

1.®opmupoBanue




TP
Jlabopamopnwiit onvim Ne 2 «/lo xaxoii

CdopmupoBath
MepBOHAYAIIbHbIC

MO3HABATEJILHON 1IENTH
o Anamm3u

memMnepamypol MOMCHO Hazpemv eéeuie- | NPEICTABIECHU: O CHHTE3
cmeo?» METO/Iax HaOIIOICHUE 1 P.YVI.
AKCIIEPUMEHT 1.lenenonaranue u
IUTaHUPOBaHHE.
MeTomp! TO3HAHUS B XUMHH. JlaTunk
OKcnepruMeHTAIbHBIE OCHOBEI XAMIH TeMITepaTyphl
P . IUIaTUHOBBIN,
JladoparopHelii onpir Ne3.
H3yyeHue cBOICTB BeleCTB: TEPMOMETD,
JJIEKTpHAYECKAs
HarpeBaHHe BO/bl, HATPEBAHME OKCH/IA
kpemuus (1V). TmTKa
Jlabopamopnutii onvim Ne 4.
«H3mepenue memnepamypuvl KUunenus
600bl C NOMOULbIO OAMYUKA
memnepamypul u mepmomempa
Metonsl  TO3HaHMS B~ XHUMUH. Jlatuuk
OKCneprUMEHTAIbHBIC OCHOBBI XAMUIH TeMIepaTyphl
P (TepmonapHsbIit)
Jlabopamopmnuwiit onvim Ne 5.
«Onpedenenue memnepamypul
nIaeneHUA U KPUCMAIU3AUUU
Memanniay
[lepBoHavabHBIC XUMHYCCKIE TOHATH. | [103HAKOMUTP y4-Csi C 1. ®opmupoBaHme K.YVI. §3 PeaktuBsl
UucThle BElIECTBA U CMECH 71a00paTOPHBIM HHTEpECa K HOBOMY 1. Ilnmanuposanue XUMHYCCKOE
obopymoBaHHEM, MpeaMeTy. PAKTHYECKOM pabOThI 06opyoBaHHe
IIpreMaMu OOpaIeHHsI C 0 MPEAMETY
Jadopamopnuiii onvim No 6. HUM. 2.YupaBneHue
Hccneoosanue uzuueckux u | PaccMOTpeTh IpaBuIa MOBEICHUEM
XUMUYECKUX ceoiicme RPUPOOHBIX | TeXHUKH OE30MACHOCTH B IapTHepa.
eeuiecme (U36eCMHAKOB). KaOMHETEe XUMHH ILYYA.
1. DopMHUpoBaHUE
NI03HABATEIILHOU LIEIH
e  TepmuHsl
e Anamu3u
CHHTE3
P.YVY].
1.llenenonaranue u
IUTaHUPOBaHHE.
Yuctele BemiecTBa U cMecu. CriocoObl Hcnons3oBaHue miist ®opmuposanue uatepeca K.YY/L §4 PeakTuBrl n
pa3zeieHus CMeceii: IHCTBUE MAaTHUTOM, | TTO3HAHHS OKPYXKAIOIIero | K HOBOMY IPEIMETY ®opmupoBaHue XUMHYECKOE
oTcTanBaHue, pUIBTPOBaHUE, MHpa pa3Iu4HbIX YMeHUs paboTarh B o0opynoBaHue

BBIITAPUBAHUE, KPUCTAIUIA3AIHS,
JUACTHJLISILIHSL.

P

Jlabopamopnuwiit onvim Ne 7. Pazoenenue

MeTO/I0B (HaOIoAeHHE,
U3MEPEHUE, OIIBIT,
9KCIIEPUMEHT,
MOJICIIUPOBAHKE U JIp.)

rapax, OTB€4aTh Ha
BOIIPOCHI YUUTEJI,
YMEHHE UCIIOJb30BaTh
XUMHUYECKHH SI3BIK

ILYVY .




cMecu Hcele3HbIX ORUIOK U Cepbl ¢
ROMOUbIO MAZHUMA.

Jabopamopubiit onoim N,
Ilpuzomoenenue u pazoenenue cmecu
Jcenesa u cepul, pazoeiienue cmecu
Heghmu u 800b1 (pacmumenbHo20 macia

dopmMupoBaHue
yYMEHUS HaOII0aTh,
JIeaTh BBIBOJIBI TPH
TIPOBEICHNH OTIBITOB,
yMeHHs paboTaTh C
KHHTOM

U 600b1). P.YV].
1.1lenenonaranue u
IUTAaHHUPOBaHME.

8. | Ilpakmuueckas paboma Ne 2. Hcnons3oBanue DopmupoBanue untepeca K.YV §5 PeaktuBsl u
Osnadenue Hagvlkamu pazoeieHus TIPaKTUICCKUX U K HOBOMY TIPEIMETY DopmupoBaHe XUMHYECKOE
00HOPOOHBIX U HEOOHOPOOHBIX CMeceil: 71ab0paTOpHBIX pabor, yMeHus paboTath B obopynoBaHue
omcmaueanue, punvmposanue, HECIIOKHBIX mapax.
evinapueanue, KpUCmaiiu3ayus, JKCIIEPUMEHTOB IS ILYYA.
oucmunnayus (nepezonka). JIOKa3aTeNnbCTBa dopmupoBaHue
P BBIJIBUTAEMBIX YMEHUs ~ HaOJII0AaTh,

TIPEATIONOKEHUIA; JIeNIaTh BHIBOJIBI IPH

OTIMCaHUE Pe3yIbTATOB MIPOBE/ICHUH OTIBITOB.

9THX paboT P.YVY .
YMmeHnue
XapaKTepU30BaTh
CYLIHOCTh MOHATUI
YHCTBIC BEICCTRBA U
CMECH H  CIIOCOOBI
paszeneHus cMecei

9. | Dusnueckue M XNMHUYECKUE SBICHUS. IT03HaKOMHUTBCS C 1.MoTuBanusa Hay4eHUS K.YYI. §6 PeaktuBsl
TP BaKHEHIITIMH XUM. npeaMeTy XUMUs 1. Pa3pemienue XUMHYECKOE
Hemoncmpayuonnvuii sxcnepumenm Ne MOHATHSIMU: 2.Pa3BuBaTh 4yBCTBO KOH(ITHKTA obopynosanue,/la
2. «Bovloenenue u nozinouienue menia — busnyeckue u rOPIOCTH 33 POCCHHCKYIO 2.YmupaBnenue TYUK TeMIepa-
RPUBHAK XUMUYECKOU PeaKyuuy XUMUYECKUE SIBIICHUSA, XUMHUYECKYIO HAYKY TMIOBCICHUEM TypbI
Jabopamopnotii onovun Ne9. XUMHYECKAs PEAKIIUSL; 3.HpascTBeHHO- HapTHepa. TTATHHOBBII
Tpumeprvr uzuneckux asnenuii: yMEHUE OTIIHYaTh 3THYECKOE OLIEHUBAHHE ILYVA.
ceubanue CmeKaIAHHOU mpyoKu, XHMHYECKHE PEAKLIUH OT 1. ®opMupoBaHue
Kunauenue 600bl, njaasjaenue napaguna. | GU3NUeCKUX ABICHHNI TO3HABATENHEHON TETH
Jabopamopnoii onovun Nel0 e Xumwuyeckue
Ilpumepvl xumuueckux A61eHuiL: hopMymbI
20penue opegecutsl, g3aumooeiicmeue o  TepMmuHsl
Mpamopa ¢ CONAHOU KUCIOMOI. P.YYA.

1. llenenonaranue u
TUTAaHUPOBAHHE.

10. | AToMBI W MOJIEKYJIbI, MOHBI. BemectBa | YMeHue 1. MoTHBaIUs HAYYSHUS K.YV . §7, §8 JlaTuuk Temmepa-
MOJICKY/SIPHOTO M HEMOJICKYJSIPHOTO | XapaKTepU30BaTh MPEIMETY XUMHUSL. 1. Pazpemenue TYPBI IUIATHHO-
cTpoenusi. Kpucraaindeckue pereTku. KpUCTAJUINIECKHE 2. Pa3BuBath 4yBCTBO KOH(IIHKTA BBIi, JATYHK TEM-
TP /lemoncmpayuonnotit onvim Ne 3. pELIeTKY. TOpJOCTH 32 2.YnpasneHne nepaTypeITePMO-
«Temnepamypa niasnenus eeuyecme ¢ POCCHHCKYIO. XUMUYECKYy ~ TOBEJCHHEM HapHbIH
PA3HLIMU MURAMU KPUCMAIIUYECKUX 10 HAyKy HapTHEpa.

3. HpaBcTBeHHO- LYV .

DPewémox»

OTHUYCCKOC OLICHUBAHUC.

1. ®opMupoBaHue




[M03HABATEILHON LICIIH.
CHuMBOJIBI
XAMHYECKUX
2JIEMEHTOB.
XUMHYECKHE
(bopMmys

TepMuHsI.

P.YVYI.
1.CaMocCTOSTETHHO
aJeKBaTHO OLIEHUBATh
MPaBUILHOCTh
BBINOJIHEHNS JEHCTBHS
U BHOCUTDH
HeOOXOIMMBIE
KOPPEKTHBHI B
HCIOJIHEHNE KaK I10
XOJIy €ro peasu3allvy,
TaK ¥ B KOHIIE

JEHCTBHS.

11. | Tlpoctble ®  CHOXHBIE  BEHIECTBA. | YMeEHHE 1.MoTuBanus Hay4eHus K.YVI. §9,10 PeaxTuBbl 1
XuMuyeckuil  3jeMeHT.  XMMMYECKUM | XapaKTepu30BaTh NpeaMETY XUMHUS 1. ApryMeHTUpOBaTh XUMHUYECKOE
3Hak. IIpocTeie BemiecTBa: MeTaylibl M | BakKHeHIIMe Xumuueckue | 2.Pa3BuBaTh 4yBCTBO CBOIO NO3UIHIO 1 obopynoBaHue
HEMETAJIIBL. TIOHATHS: XUMHIECKHIH TOPIOCTH 33 POCCHHCKYI0 ~ KOOPAWHHMPOBATH €€ C

3IEMEHT, KTacCUHUKALUA | XMMHYECKYIO HAyKy MO3UIUAMU [TapTHEPOB
P BelIeCTB (Ha IPOCTEHIE U 3.HpascTBeHHO- B COTPYIHMYECTBE IIPH
Jlabopamopnuwiit onvim Nel 1. CJIO’KHBIE BEUIECTBA). 3ITUYECKOE OI[CHUBAHUC BLIPAOOTKE 00IIEro
3naxkomemeo c obpazyamu npocmuix pelieHus B
eeujecme: Memanioe U HeMemasinoe. COBMECTHOH
Onucanue ceoiicme. JEATEITbHOCTH.
ILYYA.
JlaGopaTopHelii onpIT Nel2. 1. Ymenue
M3y4eHue 06pa3oB MeTALIOB U OpUCHTHPOBATLCA Ha
HeMeTaJLI0B (cephbl, JKeje3a, pasnoobpasue
CI0CO00B pelIeHHs
AJIIOMHUHUS, TpaduTa, MeIU U AP.).
3a1a4
2.YcraHaBIMBaTh
NPUYHHHO-
CJIE/ICTBEHHBIE CBSI3H.
P.YY/.
1. llenenonaranue u
IUTAHUPOBAHUE.

12. | CnoxHbIe BelecTBa UX COCTaB U VMeHUe 1. MotuBanys Hay4eHUs K.YYI. §11,12 PeakTuBbl 1
CBOICTBA. XapaKTepU30BaTh HpeIMETy XHUMHA 1. Pasperenue XMMHUUYECKOE
TP BaxHeiimue xumnyeckue | 2-HpaBcTBeHHO- KOH(IMKTA obopynoBanue
Jlabopamopuuuit onvum Ne 13. TIOHSTHS: 9THYECKOE OLICHUBAHHUE. 2.VpasieHue IMpubop s
3Haxomcmeo c 06pazyaMu CLONCHHIX XMMHYECKHH DJIEMEHT, MOBEJICHUEM TapTHEPA OITIBITOB C
6euecm e, MUHEPAL08 U 20PHBIX NOPO). | TIPOCTOE U CIIOKHOE ILYV. BNIEKTPHYECKUM
Onucanue ceoiicme. BEIIECTBO. 1. ®opmupoBaHue TOKOM

Ymenue MTO3HABATENBHOM LETIH:

Jemoncmpayuonnsiit sxcnepumenm Ne

XapaKTepru30BaTh

CHMBOJIBI




4. «Paznodcenue 600bl I1eKMPULECKUM OCHOBHBIE 3aKOHBI XUMHYECKUX
mokom» XMMHU: 3aKOH JJIEMEHTOB;
wmmﬂ_ TIOCTOSTHCTBA COCTaBa XUMHUYECKHE
HcnbiTanne TBepI0CTH BelIECTB ¢ BCHICCTB. opmyuer;
noMombi0 kojutekuun «lkana TEPMHUHBL.
TBEPAOCTH. P.YV].
1.1lenenonaranue u
ITaHUPOBaHME
13. | dopmysber CJIOKHBIX BEIIECTB. | YMeHHUe 1. MoTtuBanus Hay4eHus K.YVYI. §13, 8§14 | PeaktuBsl 1
KauecTBeHHBII H KOJIMYECTBEHHBIN | XapaKTepU30BaTh NPEAMETY XUMHS 1. Paspemenue XHUMHICCKOC
COCTaB BEILECTBA. MIOHSATHS 00 2.HpaBcTBeHHO- KOH(HKTa 00opynoBaHHe,
P OTHOCHTEIIBHOM aTOMHOM | STHYECKOE OIICHUBAHIE. 2.Ynpasnenue 3JICKTPOHHBIS
Jemoncmpayuonnwtii sakcnepumenm Ne Y MOJIEKYJISIPHO Maccax. TIOBEJICHUEM TTapTHEPa BECBI
5. «Paznoscenue 0cHo6HO20 YMeHue paccunThIBaTh ILYY.
kapoonama meou (11) (manaxuma)» OTHOCHTEJIbHYIO L (DOPMHPOBaHI\”Ie
MOJIEKYJIIPHYIO Maccy. TIO3HABATENBHOM LETH
e CuMmBoOJIBI
XUMUYECKHX
3JIEMEHTOB
e XuMHYECKUE
(bopmyITBI
P.YVYI.
1.1lenenonaranue u
IUIAHUPOBAHUE
14. | ®opmyst CIIOKHBIX BEIIECTB. | YMEHHE BEIYUCIIATH: 1. MoTuBanus Hay4eHUst K.YVYI. §15, §16
KauecTBeHHBII U KOJIMYECTBEHHBIH | MAcCOBYIO JOIIO MpeaMeTy XUMUS 1. Paspemenue
COCTaB BEIECTBA. XMMHYECKOT0 3JIEMEHTA 2. HpaBcTBEeHHO- KOH(IIMKTa
o opmyrie coeiMHEHUST | STHYECKOE OLICHUBAHUE 2.YnpasneHue
Onpenenexue NIOBEJICHUEM IIapTHEpa
aJICKBaTHBIX CIIOCOOOB ILYVY.
pemeHus yueOHoH 1. DopMHUpOBaHHE
3aJ1a4yM Ha OCHOBE II03HABaTCJIIbHOU LIEJIN
3aJJaHHBIX AJITOPUTMOB e CuMBOIBI
XUMHYECKHIX
JJIEMEHTOB
e XumuuecKue
(hopmyITsI
e  TepMunsl
P.YYA.
1.llenenonaranue u
IUIAHUPOBAHUE
15. | ®opmyner cioxubIx BemiecTB. Haspanus | YMeHue onpenensiTs 1.MoTuBalus HaydeHUs K.YV . §15, §16, | PeakTuBsl 1
CJIOKHBIX BelIeCTB. PeakTHBBI. DTHKETKH. | BaJE€HTHOCTH U 3HAYEHHUE npeaAMETY XUMUSA 1.Paspemenue §17 XUMHYECKOE
P BaJICHTHOCTH HEKOTOPBIX | 2.Pa3BHBaTh 4yBCTBO KOH(JIMKTa obopynoBaHue
XUMHYECKHUX 3JICMCHTOB; TOPJOCTH 332 POCCUHCKYIO 2.Vupasnenue
Ha3bIBaTh OMHAPHEIE XUMHYECKYIO HAYKy NOBCCHUCM
COCIUHEHUS. 3.HpaBcTBeHHO- napTHepa.
THYECKOE OlICHHBAHHUE ILYV].

YMeHue onpenensiTh




aJIeKBaTHBIC CITOCOOBI
penieHus yaeOHou
3a/1a4i Ha OCHOBE
3aJTaHHBIX
ITOPUTMOB.

P.YVYI.
1.1lenenonaranue u
IUTaHNPOBAHHE

16.

I'pynnsl XxpaHeHus: peakTUBOB. Y CIIOBUS
XpaHEHHS U UCTIOIb30BaHMUA.
P

YMenune cocTaBiATh
(hopMyIBI OMHAPHBIX
COCIUHEHHUI T10
HM3BECTHOM BAJICHTHOCTH
3JIEMEHTOB.

‘YMeHue BeIcTpauBaTh
COOCTBEHHOE IEJIOCTHOE
MHPOBO33pEHHE!
0CO3HaBaTh MOTPEOHOCTH
Y TOTOBHOCTBK
caMo00pa30BaHHIO.

K.YY/.

YMmenue
CaMOCTOSATETHHO
OpraHU30BHIBATH
yuebHoe
B3aUMOJICHICTBUE B
rpyIIe.

ILYY .

YMmenue
peoOpa3oBHIBaTh
HHPOPMAITHIO m
OJTHOTO BUJIA
JpYyTOH.

P.YY/.

YMeHue  CcOoCTaBIATh
TUIaH pereHus
IPOOIEMBL.

w

PeakTuBEI B
XAMHYIECKOE
obopynoBaHue

17.

3aK0H COXpaHEHUsI MAaCChI BEIIECTB.

P

Jlemoncmpayuonnoiii ykcnepumenm Ne
6.«3aK0H COXpaHEHUsI MACCHL BEULECINE)

YMmeHnue
XapaKTepU30BaTh
OCHOBHBIE 3aKOHBI
XAMHH:

COXpaHEHHSI MACCHI
BEILICCTB;

MIOHUMATh €T0 CYIIHOCTh
U 3HaYEHHE

Pa3BuBaTh 4yBCTBO
TOPJOCTH 32 POCCUHCKYIO
XMMHUYECKYIO HAyKy

K.YV

YMmenue
CaMOCTOSITENIHO
OpraHNU30BBIBATH
yaeOHOe
B3aMMO/ICHCTBUE B
rpyIe.

ILYYI.

YMmenue
npeoOpa3oBLIBATH
uHpopManuio w3
OJTHOTO BUIA
JPYTOi.

P.YVY].

YMeHHe COCTaBIsATh
IUTaH PelIeHUs
POOJIEMBL.

w

§19

Bechl anexTpon-
HBIC

18.

XUMHUYECKUE MPEeBPALEHUS. XUMUUECKUE
pEaKIyH.

P

JladopaTopHplii onpiT NelS.

IIpu3Haku mNpoTeKaAHUs XUMHYECKHX
peakuuii: HarpeBaHHe MeTHOM
NMPOBOJIOKH; B3aUMO/IeliCTBHE PACTBO-

YMmeHue
XapaKTepU30BaTh
OCHOBHBIE IT0JI0KEHUS
ATOMHO-MOJICKYJISIPHOTO
yquI/Iﬂ, IIOHUMATH €10
3HaYeHUE

YMeHue chopMupoBaTh y
ydamuxcs yaeOoHo-
TI03HaBaTENLHbIN HHTEpEC
K HOBOMY y4eOHOMY
MaTepHally ¥ crocodam
pelIeHrs: HOBOW 4aCTHOM
3a1aun

K.YVY/.

1. Ymenue
(hopMynupoBaTh
COOCTBEHHOE MHEHHE
1 MO3UILINIO;

2. YMeHHe yuuThIBaTh
pa3HbIC MHEHUS H
HHTEPECH H

§20

PeaxTuBbl 1
XUMHYECKOe
obopynoBaHue




POB €IKOro HaTpa W XJOpUAA Meau;
B3aHMO/IeliCTBHE PacTBOPOB YKCYCHOIi
KHCJIOTHI M THAPOKAPOOHATA HATPHS.

000CHOBBIBATh
COOCTBEHHYIO
MO3HULIHUIO.

ILYVY.

1. YMmenue
HCIIONIL30BAaTh
3HAKOBO-
CHUMBOJIMUECKHE
CpE/ICTBA, B TOM YHUCIIC
MOJIEIN U CXEMBI I
pelieHus 3aad;
P.YVY.

1.Ymenne
CaMOCTOSITEILHO
aJIeKBaTHO OLIEHUBATh
MPaBUJILHOCTh
BBIIIOJIHEHUS IEACTBUS
U BHOCHTD
HEOOXO0IUMBIE
KOPPEKTUBBI B
HCITOJIHEHHE KaK I10
XOJIy €ro peanu3aluy,
TaK 4 B KOHLIE

JEUCTBUS.
19. | Xummueckue ypaBHCHHUS. YMEHHE COCTABIIATh 1. YMenue K.YYI. §20
BrInonHeHne TpeHNPOBOYHBIX 1. Ymenue:

YOPa)KHEHUH 110 COCTaBICHUIO
YPaBHEHHUI XUMHUECKUX peaKL1i

YpaBHCHUA XUM.
peakuui.

OPUCHTHUPOBATHCA HA
MOHNMaHHE TPUIHH
ycrexa B yueOHOH
JIEATETbHOCTH

* CTPOUTH MOHSATHBIE
JUTsl TapTHepa
BBICKA3bIBAHU,
YUHUTHIBAIOIUE, YTO
MapTHEp 3HAeT U
BHJIMT, a YTO HET;

* 3a71aBaTh BOIIPOCHI;
* KOHTPOJIMPOBATh
JIeNCTBUS TapTHepa.
ILYVY .

YMmeHue:

* OCYIIECTBIIATH
aHaJIn3 00BLEKTOB C
BBIJICJICHIEM
CYIIIECTBEHHBIX U
HECYIIIeCTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBISATH
CHHTE3 KaK
COCTAaBJICHHE IIEJIOTO
W3 YacTeH.

P.YY .

YMmenust:
1.0cymecTBasATh




HTOTOBBIA U
TIOIIArOBBIA KOHTPOIIb
0 Pe3yJIbTaTy;

2. AnekBaTHO
BOCIIPUHHMATb OL[CHKY
YUUTEIIS,;

3. Paznnuatk crmocob u
pe3ynabTaT AeHCTBUS

20. | Tumbl XUMHUYECKUX peaKkunit YMEHHE ompenensats | 1. Ymenne K.YY/. §21 PeaktuBrl
P peareHTsl ¥ MPOAYKTHI | OPUEHTHPOBATHCA HA Ymenue XUMHYECKOE
Jabopamopnotii onoum N6, peaxiuu; IOHMMaHKe PUIUH CaMOCTOSATENLHO 06opynoBaHuE
Tunwvi XUMUYECKUX peaxkyuii: | paccTaBIATh ycriexa B yu4eOHOH OpraHU30BBIBATH
pasznodcenue 2udpokcuoa meou (II); | xo3¢hUIHCHTH B JIeSITETLHOCTH yaeOHOe
63aumodeiicmeue yceaeza ¢ pacmeopom | ypaBHECHHUSIX pEaKInii Ha B3aNMOJICHCTBYE B
xaopuoa meou (II), e3aumoodeiicmeue | 0OCHOBE 3aKOHA rpymnre.
okcuoa meou (II) ¢ pacmeopom conanoll | COXpaHEHUS MACChI ILYYI.

Kucnomol. BEILECTB Ymenne
peoOpa3oBHIBaTh
HHPOPMAITHIO m
OJTHOTO BUJIA B
JpYyTOH.
P.YVYI.
YMeH#ne cocTaBIiITh
TUIAH PELICHUS
IPOOIEMBL.
21. | Iloxroroska k 'MA, BIIP 1. 3akperuienue 3HaHul 1 | 1. YMmenue K.YVI. §1-21

PacYCTHBIX HABBIKOB Y4- OpPHUCHTUPOBATHLCA HA YMmenue

(%8 TMMOHUMAaHWE NIPUINH CaMOCTOATCIIbHO

2. YMeHne pemats ycrnexa B yqeGHoﬁ OpraHu30BbIBAaTh

TUTIOBBIE TIPUMEPHI JIEATETBHOCTH yaeOHOe

KOHTPOJIBHO- B3auMOoJeiicTBrE B

N3MEPUTENBHBIX rpymre

MaTepualioB ILYY.
YmMmenue:

* OCYIIECTBISATH
aHajn3 00bEKTOB C
BBIJIEJIEHHEM
CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBISATH
CHHTE3 KaK
COCTaBJICHHUE IIEJIOTO
M3 YacTeH.

P.YVI.

VYMmenus:
1.0cy1ecTBsATH
HTOTOBBIA U
NOLIATOBBIA KOHTPOJIb
10 pe3ynbTary;




2. AnekBaTHO
BOCIIPHHHUMATBH OIICHKY
YUUTEJIS,

3. Pazimuats criocob u
pe3yJbTaT IeUCTBUS

22. | TecToBbIil KOHTPOJIb:«OCHOBBI VYMenue oBlIaicHUS ‘YMeHue OLIEHUTH CBOU K.YVYI.
3KCHepl/lMeHTaJILHOﬁ XUMHUHN). HaBbIKaMU KOVHTpO.HH u y‘Ie6HI>Ie JOCTHIXCHUS YMenue
OIICHKH CBOCH CaMOCTOSITEIIBHO
JESITEIbHOCTH, YMEHNE OpIraHU30BBIBAThH
MIPEIBUIETH BO3MOXKHbIE yueOHOe JeHCTBHE.
MHOCJIEICTBUS CBOUX ILYY.
JIEUCTBUI Ymenue
peoOpa3oBEIBATh
HHPOPMAITHIO u3
OJIHOTO BHJA B
JPYTOil.
P.YVI.
‘YMeHue CoCTaBIsITh
TUTaH pEeIIeHUs!
poOIeMbI
Pa3zjen 2. [IpakTUKYM 10 H3Y4eHHUIO Fa30B: KUCJI0Poa U Bojopoaa (7 1)
23. | Kucnopon. Peakuuu, ucnonb3dyemsle Uil | YMEHUE YMmenue copmupoBats y K.YV §22 PeakTuBsl u
MOJYYICHHUS KHCIOPoaa B 1abopaTtopun XapaKTepu30BaTh y4amuxcs yaeOHo- 1. YMmenne XUMHUYECKOE
TP KHCJIOPOJI KaK TO3HABATENBHBIN HHTEpEC  (OPMYIHPOBATH obopynoBaHHe
Jemoncmpavyuonnwiii 3kcnepumenm Ne XUMUYECKHUH AIEMEHT U K HOBOMY y4eOHOMY COOCTBEHHOE MHECHHE
7. «Hoﬂyqenue u coﬁupauue Kucnopo@a IIPOCTOC BCIICCTBO, MaTtepuaily u criocobam U IMO3HIHIO;

6 1adopamopuu
U 3anOIHEHUe UM 2a30Mempay

pacno3HaBaTh OIBITHBIM
MyTeM KUCIOPOJ
CobmoneHne HopM
MOBE/ICHUS B
OKpY>Karollel cpene,
MPaBHJI 37I0POBOTO
o0Opasa KHU3HU

pELIEeHUs] HOBOM 4aCTHOM
3a7a4u

2.YMeHue y4uThIBaTh
pa3HbIC MHECHUS U
UHTEPECHI U
000CHOBBIBAThH
COOCTBEHHYIO
MO3ULHIO.

ILYVY/.

1. YMmenue
HCIIOJIL30BaTh
3HAKOBO-
CHUMBOJIMYECKHE
CPEJICTBA, B TOM YHCIIE
MOJIEIN U CXEMBI UL
peliieHus 3a1a4;
P.YV.

1.YMmenne
CaMOCTOSITEIIEHO
aJIEKBATHO OLIEHUBATh
MPaBUJILHOCTh
BBIIIOJIHEHUS NEHCTBHS
Y BHOCHUTD
HEOOXO0IUMEIE

KOPPEKTHBEI B




HCIIOJIHCHHUC KakK I10

XOJly €T0 peanu3aruy,
TaK U B KOHIIE
24. | Xummuueckue CBOICTBa KUCIOPOa. YMeHue 00bsCHUTD Pa3BuBath 4yBCTBO K.YV, §23,24 PeakTuBbl 1
Oxcupl. CYIIHOCTb KPyroBOpOTa TOPJOCTH 32 POCCUMCKYIO Vmenune XUMHUYECKOE
TP KHCJIOPOJa B IIPUPOJIE, XUMHYECKYIO HAYKY CaMOCTOSITENILHO oGopyroBaHme
Jabopamopnuiit onvim Nel7. NIPUMEHEHHUE KUCIIOPOaA; ®opMHUpOBaHUE UHTEpECA ~ OPraHM30BBLIBATH
«l'openue cepovl u pochpopa na eo3oyxe YMETb COCTABJIATH K TIpEAIMETY y4ebHoe 5
u 6 Kuciopooe» YPaBHEHUSI XUMHUYECKHX B3aNMOJICHCTBYE B
Jlabopamopnutii onvim Nel8. peakumii, rpymre.
«l'openue scenesa, meou, maznus na XapaKTCpU3YIOUHX ILYV].
6030yxe U 6 KUCI0poOe» XMMHYECKHE CBOWCTBA YMmenue
KHCIJIOPOA peoOpa3oBHIBaTH
Jlabopamopnuiii onvim Nel9. Hcnonws3oBanue nHpopmarmo u3
Paccmompenue oopasuyoe oxcuoos TIPAKTHYCCKAX 1 OJHOro haa i
(venepooa (1V), 6000poda, pocghopa, nabopatopubix pagor, é{fyron.
Meou, Kanbuus, reeneza, KpemMHus). HECIIOMHBIX OPMHPOBAHHC
9KCTIEPUMEHTOB /IS yYMEHUS  HaOIIOIaTh,
JI0Ka3aTeIbCTBa JienaTh BBIBOJIBI IIPU
BBIZIBUTAEMBIX TIPOBEJCHUH OTIBITOB.
TIPEIIOJIOKEHHH;
OTIMCAaHUE PE3YIbTaTOB P.YYA.
3THX paboT YMeHHEe  COCTaBIIATh
TUIaH perieHus
poOIeMbI
YMeHue pacno3HaBaTh
OIIBITHBIM yTeM
KHCJIOPOJI, OIHCHIBAThH
XMMHUYECKHE PEaKIUH,
HaOJIolaeMBIe B XOJ€
9KCTICpHMEHTA.
25. | Tlogroroska k 'MA, BITP 1. 3akperurenue 3HaHui 1 | 1. Ymenue K.YVYI.
PacYCTHBIX HABBIKOB Y4Y- | OPHCHTHPOBATHCS HA Vmenune
Csl. MOHNMaHHE TIPUYHH CaMOCTOSATENIFHO
2. YMeHue peluaTh ycriexa B yueOHOH OpraHU30BLIBAThH
TUTIOBBIC TIPHMEPBI JIeSITEeIbHOCTH ydeOHOe
KOHTPOJIBHO- B3aNMO/ICHCTBHE B
HN3MEPUTENBHBIX rpyrmnme
MaTepualioB ILYY.
YmMmenue:

* OCYIIECTBIATh
aHaju3 00BbEKTOB ¢
BBIJICJICHUEM
CyH.IeCTBeHHBIX n
HeCyU.IeCTBeHHBIX
MIPU3HAKOB;

* OCYLLUECTBIATH
CHHTE3 KaK
COCTaBJIEHHUE LIETIOTO




M3 YacTeH.

P.YVI.

YMmeHus:
1.0cyuiecTBIATH
HUTOTOBBIA H
TIOIITArOBBIH KOHTPOJIb
0 Pe3yJbTaTy;

2. AnlekBaTHO
BOCIIPUHHUMATh OIL[CHKY
YIUTEIIS;

3. Pazmnyate criocob u
pe3ynabTaT AeHCTBUS

26.

Bo3nyx u ero cocras.
P

Jemoncmpayuonnwtii sIkcnepumenm Ne
8. «Onpedenenue cocmasa 6030yxa»

Ymenue
XapaKTepru30BaTh COCTaB
BO3IyXa

[IpuBeneHue npumMepos,
mo100p apryMeHTOB,
¢dopmynupoBaHue
BBIBOJIOB.

‘YMeHue oLleHUBaTh CBOIO
JIeSITECILHOCTD U
MOCTYIKU IPYTUX JIFO e
C TOYKHU 3pEHUS
COXpaHEHHsI
OKpY>Karouiei cpebl

K.YV,

1. Ymenue:

* CTPOUTH MOHSATHBIC
JUTS TapTHEpa
BBICKA3bIBAHUS,
YYUTHIBAIOIINE, 9TO
napTHEp 3HAET U
BUIUT, a YTO HET;

* 33/1aBaTh BONPOCHI;
* KOHTPOJMPOBATH
JCUCTBYS TApTHEPA.
ILYVY].

YMmeHue:

* OCYIICCTBISTH
aHaJIn3 00BEKTOB C
BBIJIEJIEHHEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIICCTBISTH
CHHTE3 KaK
COCTaBJICHUE LIEJIOTO
M3 YacTeH.

P.YV].

YMenwust:
1.0cymiecTBIsTh
HTOTOBBIA U
NOLIAroBbII KOHTPOJIb
0 Pe3yJIbTaTy;

2. AeKBaTHO
BOCIIPUHUMATH OLICHKY
YVAUTES;

3. Paznmnuats crmoco6 u
pe3ynbTat NeHCTBUs

§27

[pubop mns
orpesieNIeHusI
cocTaBa BO3Iyxa

27.

Bonopoa. ITonxyuenue Boopoaa. Mepbt
6e3omacHocTH IIpH paboTe ¢ BOAOPOIOM.
IIpoepka Ha uucroty. ['pemyunii ras.

P

VYMmenue
XapaKTepu30BaTh
BOJIOPOJ KaK
XUMHYECKHH DJIIEMEHT U

YwMmenue chopMupoBaTh
YCTOIYUBBINA yueOHO-
M03HABATENbHBIN UHTEpEC
K HOBBIM OOIIMM

K.YVI.
VYMmenune
CaMOCTOSITEIHLHO
OpraHU30BBIBATH

§28

PeaxtuBbl 1
XUMHYECKOe
obopynoBaHue




Jemoncmpayuonnsiii Ixcnepumenm Ne
9. «Ilonyuenue u codvupanue 6000pooa
6 n1adopamopuu. Onvim Kagenouuiay

MPOCTOE BEILIECTBO,
PAacro3HaBaTh OIBITHHIM
MyTeM BOJOPOJ

crioco0aMm pelieHus 3a1au

yueOHOe
B3aMMOJICHCTBHE B
rpyrme.

ILYYA.

YmMenue
peoOpa30BHIBATH
HHPOpPMAITHIO m
OHOTO BHIA
JIpYyTOH.

P.YV.

YMeHue coOCTaBIsATh
TUTaH peIeHus

w

po0IEeMBI.

28. | Xumuueckue CBOIICTBA BOJIOPOJA. | YMEHHE COCTABIATh Pa3putne BHyTpeHHEH K.YVYI. §29 PeakTuBbl 1
IIpumenenue. YpaBHEHUS peaKiui, MO3UIUH IIKOJIbHUKA Ha 1. Ymenue: XUMHUYECKOE
JHemoncmpavyuonnwiii 3kcnepumenm Ne XapaKTEePU3YIOLIUX YPOBHE IOJIOXKUTCIHOTO  * CTPOUTD IIOHATHBIC obopynoBaHue
10. «llonyuenue 6000poda peaxyueii | XUMHIECKHE CBOMCTBA OTHOLICHHMS K IIKOJIC, I TapTHEpa
AIIOMUHUA CO CMecblo cynbgama medu | BOAOPOIA, HA3HIBATDH MTOHUMaHUA BBICKa3bIBAHN,

U Xn0puda nampus» NPOXYKTHI pCaKIInHU HEOOXOIUMOCTH YUCHHUS YYHTBIBAOLIHXC, YTO
P HUcnonb3oBanue ®opMHUpoBaHUE UHTEpeca  MAPTHEP 3HACT U
Jemoncmpayuonnstii 3xcnepumenm Ne | TPAKTHIECKHUX K IPEIMETY BUJINT, & 9TO HET;
11.3anumamenvnsle onvimol ¢ 11abopaTopHBIX pabor, ¢ 3a71aBaThb BOIIPOCHL,
6000po0oM: emarowian Ganka, HECIIOKHBIX * KOHTpOJIMpOBaTh
63pblealouuecs ny3vipu, iemaroujue 9KCICPUMCHTOB VIS ACHCTBHA ITapTHEPA.
MblLIbHblE WAPUKU. JOKa3aTeJIbCTBA LYY
BBIJIBUTAEMBIX VYMmenue:
MIPEATNON0KEHU; * OCYIIECTBIIATh
OIMCAaHUE PE3YILTAaTOB aHaJIu3 0OBEKTOB C
ITUX paﬁoT BBIACIICHUEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;
* OCYILECTBIISTH
CHUHTE3 KaK
COCTaBJICHHUE 1IEJIOr0
W3 YacTeu.
P.YV/.
YMeHus:
1.0cy1ecTBasTh
WUTOTOBBIN U
MOIIaroBbIA KOHTPOJIIb
10 pe3yJbTary;
2. AnexBaTHO
BOCIIPUHUMATH OIICHKY
YUUTEIIS;
3. Paznmmuarts criocob u
pe3ynbTat AeUCTBUS

29. | TecToBblii KOHTPOJIB: «I[IpaKTHKYM 110 YmMenue oBnajieHus ‘YMeHue o1leHUTh CBOU K.YY/.

HM3yYEeHHUIO ra30B: KUCJI0POAa U HaBBIKAMH KOHTPOJIS U y4eOHBIC TOCTHKCHUS Ymenue
BOJOPOIA». OLICHKH CBOEH CaMOCTOSTETLHO




JIESITSIILHOCTH, YMEHHE
TIPEIBUICTH BO3MOYKHBIE
MOCJIEACTBHS CBOUX
JICUCTBHI

OpraHU30BHIBATH
yaeOHoe JIeHCTBYE.
ILYYA.

YMmenue
peoOpa3oBHIBATH
HHPOPMAITHIO m
OJTHOTO BUZIA B
JPYTOil.

P.YVYI.

‘YMeHne cocTaBiIATh
IJIaH pelIeHus

po0IeMBI
Pa3zjen 3. TIpakTHKYM 110 H3y4Y€HHIO CBOWCTB BOABI H pacTBopoB (5 u)
30. | Boxa. MeTopl onpeeieHus cocTaBa CobmoneHue HOpM | 1.PasBuTue BHYTpEHHEN K.YVYI. §31, JlaT4arK >7eKTpo-
BOJbI - aHAJIN3 U CUHTEC3. IIOBCACHUSA B IO3UIMU IIKOJbHUKA HA COBepIHeHCTBOBaTB BOIIp. 1, MPOBOJHOCTH,
P OKpYyXKarouieu Cpeae, | ypOBHE MOJIOKUTEILHOIO  YMCHHC 4,5, 1KpoBoH
Jabopamopnustii onvim N 20. IIPaBUII 3I0POBOTO | OTHOILEHUS K IIKOJIE, J0roBapuBaTLCA U ctp.106 MUKPOCKOII
«Onpeoenenue 6000np06OOHOIL u | o0Opasa KU3HH MOHUMAaHUS IPUXOJUTH K 00IEMY
OUCHUITUPOBAHHOIL 800bL» HEOOXOMUMOCTH YUCHHUs,  PEIICHHIO B
BBIPAKEHHOTO B COBMECTHOM
npeoOaagaHuy yaeOHo- NIEeATEJIbHOCTH
[TO3HABATEIBHBIX ILYY .
MOTHUBOB U q)OpMI/IPOBaTL YMCEHUC
NPEeAITOYTCHUHN MpOBOAUTL CPABHCHUEC
COLMAJIBHOTO crocoda )t KHaCCI/I(bI/IKaLII/IIO 1o
OLICHKH 3HaHUU 3aJaHHBIM KPUTCPUIM
P.YV].
YMeHHe yIUTHIBATh
BBIJICTIEHHBIE
YYUTEIEM OPHEHTHPEI
JIEWCTBUS B
HOBOM y4eOHOM
MaTtepuasne B
COTPYTHHIECTBE C
yauTeNEM
31. | dusnyeckue U XMMUUECKUE CBOMCTBA VMeHue VueoHo-no3HaBatenpHbl K.YV §32, PeakTuBEl U
BOJBI. XapaKTEepU30BaTh UHTEPEC K HOBOMY Vmenue: TECTBI, XUMHUYECKOC
P CBOMCTBA BOJIBI y4e6HOMY MaTepHUany u * CTPOUTH MOHATHBIE ctp.109 | oGopynosanue
Jaoopamopnvii onvim No2]. (XMMHYECKHE CBOMCTBA crmocobaM penreHus JJIst mapTHepa

OKpacka unouKamopoe é HellmpaibHou
cpeoe

Cpagsnenue npoo 600bi: 6000nP0OGOOHOI,
U3 20p00CK020 OMKPBLIMO20 8000eMdA.

OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX
BEIIIECTB),
B3aUMO/IEHCTBHUE BOJIbI C
OCHOBHBIMH U
KHUCJIOTHBIMHU OKCHJIaMH;
COCTAaBJISATh YpPAaBHEHUS
XUMHUYECKHUX pEaKLni,
XapaKTEePHBIX JIJIS1 BOJIbI

HOBOW 4aCTHOM 3a/1a4u;

BBICKA3bIBAHMUS,
YUUTBIBAIOIINE, UTO
NapTHEP 3HAET U
BHJINT, a YTO HET;

* 33]1aBaTh BONPOCHI;
* KOHTPOJIMPOBATh
JIeMCTBUS IapTHEPA
ILYYO.

Ymenue:

* OCYILECTBISTh




aHaJIn3 0OBEKTOB C
BBIZICJICHHEM
CYILLECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIIATH
CHHTE3 KaK
COCTaBJIEHHE LIEJIOTO
M3 JacTen

P.YVI.

YMmenus:
1.OcymecTBiATh
UTOTOBBIN U
MOILIATOBBIA KOHTPOITh
10 pe3ynbTary;

2. AnexBaTHO
BOCIIPHHHMATH OLICHKY

YUHTEIIS;
3. Pazmmuate criocod u
pe3ynbTat JeUCTBHSA
32. | Boma— pactBoputens. PacTBopbL VMeHue naBath Passurne ciocobnoctr k- K.YV /L §33, Jatunk
TP OIIPEICICHNUC IOHATH CaMOOIICHKC Ha OCHOBEC 1. Ymenwe: BoTIp. 5 + TEMIICPATypPhI
Jabopamopnutii onvim Ne 23 pacTBOpPEI, BUIBI KpUTEpUs YCIELUIHOCTH ¢ CTpOUTDH ITOHATHBIC TECTBI, TUTATUHOBBIN
«Hqueuue 3a6UCUMOCHIU pacTBOpOB, CBOMCTBA y‘IC6HOfI IEATCIbHOCTH AJI1 DapTHEpa CTp. 113

PACMEOpUMOCIU 6eUeC6d OM
memnepamypu»

BOJIBI KaK PACTBOPUTEILS;

BBICKA3bIBAHUS,
YYUTHIBAIOIIHE, UTO
napTHEp 3HAeT U
BUJIUT, a YTO HET;

* 3aJ71aBaTh BOIIPOCHI;
* KOHTPOIMPOBATH
JIeHCTBUS apTHEpa.
ILYVY.

YMmeHue:

* OCYIIECTBISTH
aHaJIN3 00BEKTOB C
BBIJICTIEHAEM
CYIIIECTBEHHBIX U
HECYIIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE LIEJIOTO
M3 YacTeH.

P.YV/.

VYMmenus:
1.0cy1ecTBsATH
UTOTOBBIN U
NOLLIATOBBIH KOHTPOJIb
10 pe3ynbTary;

2. AleKBaTHO




BOCIIpMHUMATH OLICHKY

YUUTENS;
3. Paznuuats crocob u
pe3yJbTaT JeHCTBUS
33. | Haceimiennsie u HeHachbllleHHble | [IpeacraBieHue o 1.Pa3Butue BHyTpeHHEH K.YV . §34, [udposoii
pacTBOPHI. CYIIHOCTH IpoIecca MO3UINH IIKOJbHUKA Ha Ymenue Borp. 4, MHKPOCKOIT
TP TIOJIY4E€HHS KPUCTAIUIOB YPOBHE NOJOXKUTEIBHOTO  CAMOCTOATEIBHO 5, ctp.
Jlabopamopuuiit onvim Ne 13 pacTBOPOB COJIEH OTHOILIEHUS K IIKOJIE, OpraHu30BbIBATh 11
24.«Haobniwooenue 3a pocmom Iloxa3aTp 3aBHCHUMOCTH MMOHUMAaHU y'{e6Hoe .
KpUCmanioe» pacTBOPUMOCTH OT HEOOXOTUMOCTH YUCHHUS, B3aUMOJCUCTBUC B
TEMIIEPaTypPbl BBIPa)KEHHOI'O B TpyIe.
npeo0iananuy yueGHo- ILYV .
[I03HABATENBHBIX YMmenue
MOTHBOB U peoOpa3oBEIBATh
MPEIIOYTEHUU HHPOPMAITHIO 3
COLIMAIBHOTO crtocoba OJTHOTO BUIIA B
OLICHKU 3HaHU; JpYyTOH.
2.®opMupoBaHUe P.YVA.
BBIP@)KCHHOM YCTONUYMBOM Y MEHHUE COCTABIIATh
yueOHO-TI03HaBaTeIbHOM IJIaH peIIeHus
MOTHBALIMY YUECHHUS. npoOJIeMBI.
34. | Jlabopamopnuiii onuim  Ne 25, | Chopmupoats monstust | PopMupoBaHiEe K.YYI. §34 JlaTauK
«llepecoluennviit pacmeop» «pa30aBIeHHBII BBIp)KeHHOH ycToiunBoii  COBEpIIECHCTBOBATH MOBTOp., | TEMIEPaTypbl
pacTBop», yueOHO-TI03HaBaTEeIbHOM yMeHHe samaun 7, | IUIATHHOBBI
«HACHIIICHHBIN PAaCTBOPY», | MOTHUBAIMH yYEHHUS. JIOTOBapHUBAThECS U 8,9+
«TIEPECHICHHBIA HOPUXOAUTH K 001IIeMY TECTHI,
pacTBop» peIIeHHIO B crp. 117
COBMECTHOM
JIeATeIbHOCTU
ILYY.

dopmupoBaTh yMEHHUE
MIPOBOANTH CPAaBHEHHUE
U Ki1acCU(UKALHMIO T10
3aJ]aHHBIM KPHUTEPUSIM
P.YYI.

YMeHue yuuTslBaTh
BBIJICJICHHBIE
YUYHUTEIEM OPUEHTHPBI
JIEWCTBUS B

HOBOM y4eOHOM
Mmarepuaie B
COTPY/IHMYECTBE C
yuHTeaeMm




KAJIEHIAPHO-TEMATHYECKOE ITJIAHUPOBAHHUE
BHEYPOYHOI 1eATeIbHOCTH «IKCIepUMeHTATIbHAsI XuMus -9» - 9 kinacce (34 yaca)c

yKa3aHHEM HCIO0JIb30BAaHUs 000pya0oBaHMs HU(PPOBOI JJadopaTopuu
«Touka pocra»

Ne o/m Tema ypoka IInanupyemble pe3y/ibTaThbl Koa-Bo HJara |Uudopmauu| Hcnonab3zoBanue
Mpeamernnie YY]I JIu4nocTHbIE MeranpeaMeTHble 1acoB OHHas 06opynioBanust
YY1 YV noanepxka | «Touka pocta»

y4eOHuKPyo

sumuc I'E. ,

Denvoman
Q.. Xumus:
9KJ1.
BBenenue B Kypc «IKcnepuMeHTAJIbHAs XUMHsA-9» (2 1)

1. Beoonwtit uncmpykmasic no Th Hats IIOHATHE o | 1.MotuBauus K. YYA. 1 Texnuka
XuMus — HayKa 3KCIIEPUMEHTaJIbHAS. IpeaMeTe XUMUU. | HAYy4YEHUs 1. Pa3perienue 6€e30I1aCHOCTH B
P CodopmupoBartb MPeAMETY KOH(IIUKTA KabuHeTe
Jemoncmpayuonnwiit onvim Ne 1. TIepBOHAYATBHBIC XUMUS 2.YupaBneHue XUMUH [IEHTpa
Osnakomienue ¢ Jaabopamopmvim | TPEICTABICHUS: 2.Pa3BuBarth IOBEICHUEM IapTHEPA «Touxka PocTay.
obopydosanuem; npuémvl 6e3onacnoii a) O BEIIECTBE, a TAKKE O | YYBCTBO ILYVY/. 3HAKOMCTBO C
paﬁombl C HUM. IIPOCTBIX u CJIOXKHBIX | TOPAOCTH 3a 1. (I)OpMI/IPOBaHI/IG 060pyJIOBaHI/IeM

BEIIIECTBAX; POCCHIACKYIO MI03HABATEILHON LIEITIH
0) HauaTh (QOPMHUPOBATH | XMMHUYECKYIO e  CuMBOJIBI
YMEHHUE XapaKTEpU30BaTh | HAYKY XUMHIECKIX
BEIL[ECTBA, UCTIONB3Ys i1 | 3.HpaBcTBEHHO- JIIEMEHTOB
9TOro ux (U3NUYECKHE | 3THYECKOE e  Xumuyeckue
CBOMCTBA. OLICHUBAHHE hopMyIsI
e  TepMuHbl
e Anamm3u
CHHTE3
P.YVY .
1.Ilenenonaranue u
IUTAaHUPOBAHME.

2. BxoaHoe TecTUpOBaHUE MO 1
TECOPETUIECCKHUM U
MNPAKTUIE€CKUM JHAHUAM 3a 8
KJIacC

Pazgen 1. MHoroo6pasue XuMH4eCKUX peakuii B IKCIIePUMEHTAIbHOI Xxumuu (154)
Tema 1. Xumuuecxue peaxyuu (6 u)

3. | Ilpakmuueckas paboma No 1 YMeHue nosbs30BaThes Pa3BuBarth PerynsiruBHbBIE: Jlatumk
«IIpasuna mexnuxu 6e3onacnocmu HarpeBaTeIbHBIMHI YMEHHUS OCyIIeCTBISIIOT TeMIIepaTyphbl
npu pabome ¢ 1a60pamopHsIM nprdopamu OLICHUBATH HIOIIArOBBIM KOHTPOIIb (Tepmonap-
060py006auueM.I/I3yueHue CMpOEeHUus CUTYyalUIO U 10 pe3yJIbTaTy H])Iﬁ)
nramenu» OIIEPATUBHO Ilo3naBaresbHbIE: ’

CIIUPTOBKA




MPUHAMATh Crposrt pedeBoe
pelieHue, BBICKa3bIBAHHE B
HaxoJUTh YCTHOM U MUCbMEHHOM
aJICKBaTHBIC bopme
CIIOCOOBI KoMMyHHKaTUBHBIe:
B3aUMOZEHCTBA  YUYHTHIBAIOT pa3HbIe
sc MHEHUSI M CTPEMSITCS K
OJTHOKJIACCHUKA  KOOPAMHAIINU
MH BO BpeMsi Pa3IHYHbIX TO3UIHMI B
MPOBE/ICHMUS COTPY/AHHYIECTBE
NIPAKTHYECKON
padoTHL
OBP B 3kcniepuMeHTaILHON 3HaTh onpe/eneHus dopmuposate  Ilo3HaBaTelbHbIE: §1, JlaTaux
UMUK OKHCJIUTENILHO- MOTMBaLMIO K BEIOMPAIOT OCHOBAHHUS U TCMIICPATypPhI
. BOCCTaHOBUTEJILHOM KPUTEPUH IS TUIATUHOBBIN
Jladopamopuwiit onvim Ne 1 uenexanpasnes  KPHTCPHH 1
peaKkuu, OKUCINUTEIIA, _ KJIaCCI/I('I)I/IKaL[I/II/I
«H3yuenue peakyuu 63au- BOCCTAHOBHTENS. YMETh HOiA peaxmii
MOO0elicmeus Cyibhuma HAMPUA € | ypasHUBATH HostasaTenso  TPCOOPA3OBBIBATH
nEPOKCUOOM 6000P00A» OKHCITUTENBHO- . MHGOPMALIHIO U3
BOCCTAHOBHUTEJIbHbBIC " OJIHOTO BUJIA B APYTOi
€aKIINHU, Pa3bSICHATH AEATENBHOCTY,
p > P 0CO3HAHHOE 1 BBIOWpATh IS ceOst
MPOLIECCHI OKUCTICHUS U ) y10GHYI0 hopMy
BOCCTaHOBJICHHS, YBaXuTesbHOE
(ukcanum
MPUBOMTH IPUMEPHI "
OKHCITUTEIIHO- NPCACTABICHI
nobpoxenatens HH(OpMALIH
BOCCTAHOBUTEJIbHBIX Hoe
. PeryasTuBHble:
peakiuii.
OTHOLIEHNE K BBIIBUTAIOT BEPCUH
apyromy peleHus mpooOIeMBl,
Ye/sioBeKy, ero 0CO3HaBaTh KOHCUHBII
MHEHUI0, pe3ynbTat
MWPOBO33PEHM KoMMyHHKaTHBHbBIE:
10. OTCTauBATh CBOIO TOUKY
3pEeHUs], IPUBOAUTD
apryMeHTBHI,
MOJITBEPIKAAS KX
(bakTamu
pa3nuyarh B yCTHOM
pedYu MHEHHE,
JI0Ka3aTesbCTBa,
THIIOTE3bI, TEOPUH
TemmoBoii 23 heKT XUMUIECKUX 3Hath DopMHpOBATH PeryasTuBHbIe: §2 JlaTunk
o i TEMIIEpaTyphbl
peakiuii. TTousTHe 06 5Kk30- ;| accHOMKaIHOMHEL [e0cTHOe BBIJIBUTAIOT BEPCHH parypt
MPU3HAK MMPOBO33PEHHE,  pelIeHUs TPOOIIEMBI, TUIATHHOBBIN
OHAOTCPMUUCCKUX PCAKIUAX. o
4 TEPMOXHUMHUUECKUX COOTBETCTBYIOIl  O0CO3HABATH KOHEYHBIH
Hemoncmpayuonnoiit onvim Ne peaxuit. [ToHUMATH e pesyIbTaT
ZHPMMepbl IK30- U 3HAa4YCHHUE TEPMHUHOB: COBPEMEHHOMY ITo3naBaTeJbHBIC:
OHOOMEPMUUECKUX PeaKyuil. TEIUIOBOH 3P PeKT YPOBHIO BBIOMPAIOT OCHOBAaHMS U




Jlemoncmpayuonnstit onvtm Ne 3 XMMHUYECKO# peakun, pa3BUTHA KPUTEPUH AJIst
«Tennoeoiu 3¢¢ekm TCPMOXUMHUYCCKOC HayKH. Knaccn(bnxaunn
pacmeopenus eulecme é 600e» YPaBHCHHUC peakiiny, peaxiid
9K30- U peoOpa3oBHIBATH
SHJOTEPMHYECKHE nH}poOpMaNHIo U3
peakuuu. YMeTb OJIHOTO BUJIa B IPYTOH
3aIMCHIBATH 1 BBIOWpATh ISl ce0st
TEPMOXHMHUYECKHE ynobuyro hopmy
YpaBHEHUS PEaKkLuil 1 ¢buxcanuu
BBIYHCIIATE KOJIMYECTBO TIPEICTABICHUS
TEILIOTHI 110 nuHpOpMALHU
TEPMOXUMHUYECKOMY
YPaBHEHHIO PEAKLIHH.
CKOpPOCTb XUMUYECKHX 3HaTh ompeeneHe DopMupoBaTH PeryasiTuBHbIe: §3 Hatuuk pH
peaKii CKOPOCTH XHMUECKOH MOTHBALUIO K CaMOCTOATEIBHO
. peakuuu u eé LeJeHANpaBleH  OGHApYKUBAIOT U
Hemon cmpv AUUOHHbIU Onblm MV 3aBUCUMOCTb OT YCIIOBUM | HOH (dhopmymupyOT
4B3awwoéeycmeue YurKa ¢ consnou OPOTEKAHUS PEAKIIUH. [O3HABATENBHON — MpOOiIeMy.
u yKCyCHOIf Kucromamu. ITonnmars 3HaUYeHNE JIeITEITLHOCTH, Ilo3HaBaTebHbBIC:
B3awwodeucmsueyepaHyﬂupogaHH(zeo TEPMHHOB «KATaJIH3aTOP», | OCO3HAHHOE, BBISBIIAIOT IIPUYMHBI U
YUHKG U YUHKOBOU NbLIU C CONAROU «KUHTHOUTODY, YBOKHUTENBHOE M CJIEICTBUS SIBJICHUIA,
Kucromoii. Bzaumooeticmeue oxcuoa «pepmeHTBD. IOOpOKENaTeNb  CTPOST JOTUYECKUE
meou(Il) ¢ cepuoti Kucromot pasHot HO paccysKIeHus,
KOHYEHMPAayuu npu PasHvIx YCTaHABINBAIOT
memMnepamypax. TPHYHHHO —
JlabopamopHnutit onvim No 2 CJIeICTBEHHbIE CBA3M
«H3zmenenue pH 6 xooe KoMMyHUKATHBHEIE:
OKUCIUMmMenNbHO-60CCMAHO- YYUTBIBAIOT PasHbIC
6UMEJ/IbHbBIX peakum?» MHCHH 1 CTPEMATCA K
KOOPIHMHALIMA
pa3iMUYHBIX MO3UIUH B
COTPYIHHYECTBE,
(dhopmymupyOT
COOCTBEHHOE MHEHHE U
TIO3HLIHIO
Hpaxmuqecmzﬂ pa60ma No2. YMeTh onpenensiTe, Kak PasBuBath PerynsituBHbie: Jarank
H3yuenue enuanus ycioguii N3MEHUTCS CKOPOCTh YMEHUS OcymeCTBJEsHOT HaIpsOKEHUS
0 . peaKLuK 1oJ| BIUSHUEM OLICHUBATH MOIIArOBBIA KOHTPOJIb
npoeedenusn xftmu yeckoiu pasTHUHBIX (AKTOPOB cHTyano u 1o pesybTaTy
peaxyuu na eé ckopocme. Th OTIEPATHBHO IMo3naBaTeabHbIE:
TP HOPHHUMATh Crpost peueBoe
Jlabopamopnutii onvim Ne 3 pelieHue, BBICKA3bIBAHHC B
«CpasnumensHas xapakme- HaXO/INTh YCTHOH 1 TUCbMEHHOU
PUCMUKA 60CCHAHOGUMEIHOTL a/ICKBATHBIC bopwe
CIIOCOOBI KoMMyHHMKaTHBHBIE:
CROCOOHOCHU Memanioe» N
B3aMMO/ICHCTBH YuuTHIBaIOT pa3Hbie
qac MHEHUS ¥ CTPEMSITCS K




OJTHOKJIACCHUKA  KOOpPJUHALUU
MH BO BpeMst Pa3IUYHBIX MO3ULIUHI B
MPOBEACHUS COTPYAHUYECTBE
MIPaKTUUECKOIT
paboTHL
Ionrotoska k [ MA 1.3akperuieHne 3HaHUH 1. YMenue K.YVI.
MIPAKTUYECKHUX, OpUEHTUPOBATHC  YMeHue
pacyeTHbIX HaBBIKOB Y- s Ha CaMOCTOATENBHO
(%28 NOHUMAHHEC OPraHU30BbLIBATH
2.YMmenne penratb TIpUYHH yCrexa yqe6H()e
THUIIOBBIC IPUMEPBIL B y‘-Ie6HOI7I B3aUMOJCUCTBUE B
KOHTPOJIFHO- JEeATEIIHOCTH rpyme
HU3MEPUTENBHBIX ILYVY/.
MaTepuasIoB Ymenue:
* OCYIIECTBIIATH aHAJIH3
00BEKTOB C
BBIJICTICHAEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;
* OCYUIECTBIISTH CHHTE3
KaK COCTaBJICHHE
LIEJIOT0 U3 YacTei.
P.YVY/.
Ymenus:
1.0cymecTBasTh
WUTOTOBBIN U
HOIIAroBbIi KOHTPOJIb
0 Pe3yNbTaTy;
2. AexBaTHO
BOCIIPUHUMATH OIICHKY
YIUTETIS,
3. Paznuuath criocob u
pe3yIbTaT JCHCTBUSL
Tema 2. dnekmponumuueckas ouccoyuavus (7 u)
9J'I€KTpOJ'II/ITI/IT-ICCKa$[ 3HaTh ONpeneNeHUs dopMupoBaTh PeryasiruBHble: §6 Jlatauk
JMCCOLMAIS — FIIABHOE TIOHATHH «AJIEKTPOIUTY, OTBETCTBCHHOE CTaBAT y4eOHYIO 3JEKTPO-
YCIIOBHE NPOTEKAHMS peaKI_[I/If/'I B «HEDJIEKTPOJIUT, OTHOIIICHHE K 3a71a4y, OpeacIsIoT POBOAHOCTH
«QIIEKTPOIUTUICCKAS YUEHHUIO, MOCJIeTIOBATEIbHOCTD
pacTBOpax. AUCCOLHALHs». Y METh FOTOBHOCTB U IPOMEXKYTOUHBIX LieJIeit
Hemoncmpayuonnoii onvim WJLTIOCTPHUPOBATH CIIOCOGHOCTEK ¢ y4eTOM KOHKPETHOTO
Ned Hcnovimanue pacmeopos éewgecms MIpUMepaMu U3yICHHBIE CaMOPAa3BUTHUIO pesyJbTara,
HA INEKMPULECKYTO0 NPOBOOUMOCHLb. TIOHSTHSI U OOBSACHATH u COCTAaBIHIOT ILJIaH U
Jlsuoicenue UOHO8 8 2NeKMPUYECKOM MIPUYHHY €aMo0o0pa3oBaH  aIrOPMTM AEHCTBHI
nose. AIIEKTPOIIPOBOTHOCTH nto. Pa3BuBaTh Io3HaBaTebHbIE:
BOJHBIX PACTBOPOB KOMMYHUKAaTUBH  CaMOCTOSITEIbHO
Hemoncmpayuonnwiii onvtm No5 coJleii, KUCIIOT 1 yio BBIJICIIAIOT
enoyei. KOMIETEHTHOCT  (hOPMYJIUPYIOT




«Inexkmponumul u

b, YMEHUE

MO3HABATENBHYIO 11EJTh,
HCTONB3Ys 001Ine

HeINeKmpoaumosl» YBAKATh HHYIO
TOUKY 3pCHHUS MIPUEMbI PELICHUS
pu 3a1a4
00CYXICHUHT KoMMyHHMKaTUBHbIE:
TIPOOIEMBL. KonTtpons u oneHka
JICUCTBUN NTapTHEpa
10.| DnekTponuTHIecKas 3HaTh OnpeeneHus DopMHUPOBATH PeryasitTuBHbIC: §7 PeaxTuBbl 1
JIMCCOLHAIIS KACIIOT , IIEJTOYeit TIOHATHH «KUCIIOTa, OTBETCTBEHHOE CTaBAT y4eOHYIO XUMHYECKOE
H CcOJIeii. «OCHOBAHHEY, «COJIbY C OTHOIIIEHHUE K 3a/iaqy, OIPCACIIAIOT obopynoBaHue
TOYKH 3PEHUS TEOPUU YYEHHIO, NOCIE0BATEIBHOCTD PeaxtuBsl u
3NEKTPOIUTUIECKOI TOTOBHOCTb U MIPOMEXKYTOUHBIX LIENIEH XUMHYECKOE
JUCCOLMAIK. YMETh CIIOCOOHOCTh K C y4€TOM KOHKPETHOTO obopynoBaHue
0OBSCHATH 00IIIHE CaMOpa3BUTHIO pesynbTara,
CBOMCTBA KHCIOTHBIX u COCTaBJISIFOT IJIAH U
UIIETOYHBIX PACTBOPOB caMoo0pa3oBaH  AJITOPHUTM AEHCTBHUI
HaJIM4YUEM B HUX HOHOB HIO. Ilo3naBarebHbIE:
BOZOPOJIa U THIAPOKCHUI- CaMOCTOSITENILHO
HOHOB COOTBETCTBEHHO, a BBIICTISIIOT
TaK)X€ COCTaBIIAThH (dhopmymupyOT
YpaBHEHUS MIO3HABATEJIFHYIO IIETIh,
3EKTPOIUTUIECKOMN HCTIONB3YS 00IIHe
JUCCOLMAINY KUCTIOT, HpUEMBI PEIICHUS
OCHOBaHUI W COJIEH. 3a1a4
KoMMyHHMKaTHBHBIE:
KouTpons u onenka
JecTBUI mapTHEpa
11.| CuabHBIE U cl1a0ble 3HaTh ONpeaeneHus ®opMupoBaTh PerynsaTuBHbie: §8 Jaruuk
sackrpom o e | omerememoe crue iy o
Jlabopamopmnutii onvim Ne 4 P 34711y, OTIPEACIAIOT poBoa
JMICCOLMALIUI, «CHJIBHBIE | YUEHHIO, MOCNEA0BATENBHOCTD
«Cunvnbsie u cnaodwie Iex- JIIEKTPOJIUTHI», TOTOBHOCTH U MPOMEKYTOUHBIX I[eJIei
mpoaumal) «C1a0BIEDTIEKTPOITUTEI. CIOCOOHOCTH K C Y4E€TOM KOHKPETHOIO
[Honumars pazuuiy CaMOPAa3BUTHUIO pe3yJibTara,
MCXKAYy CHJIIbHBIMH 1 u COCTAaBJIAIOT IJIAH U
CITa0BIMH IEKTPOITUTAMH camMo00pa3oBaH AITOPUTM JIeHCTBHI
HIO. Ilo3naBare/bHbIC:
CaMOCTOSATENIFHO
BBIJICTISIIOT
(dopmymupyIOT

MTO3HABATENBHYIO IIETIb,
HCTONB3Ys 00IIne
TIPUEMBbI PEeLIeHHS
3a1a4
KoMMmyHHKaTHBHBIE:
KoHnTpons u onieHka
JeiicTBuil mapTHepa




12.| Peakimu moHHOrO 0oOMeEHA. 3HaTh oIpeaesieHue dopMHUPOBATH ITo3naBaTebLHbIE: §9 Jlaruuk
JlaGopamopuuiii onvim Ne 5 peakuuii FOHHOTO OOMEHa, | MHUPOBO33pEHHE,  CAMOCTOATEIBHO JJEKTPO-
«Biaumodeiicmeue 2u Op oKxcuoa YCJIOBUS UX NPOTCKAHUS. COOTBETCTBYIOIIL BBIACIIAIOT HpOBO,HHOCTIf,
dapus ¢ cepnoil Kuciomoi» YMeTb COCTaBIATE. ee bopmymmpytor no3atop 00bEMa
Toarotoska k TUA IIOJIHEIE ¥ COKPAIIEHHEBIE COBPEMEHHOMY HO3HABATEJIEHYIO LCIIB, KUAKOCTH, OF0-
HOHHBIE ypaBHEHUS YPOBHIO HCIIOJIB3Ysl 00LIKe peTka
HEOOpaTHUMBIX PEaKkIWil W | pa3BUTHA [IPUEMBI PELIEHUS
Pa3bACHATh MXCYIIHOCTh, | HAYKH, 3a/1a4
NIPUBOJUTE IPUMEPHI KOMMYHUKaTUBH KoMMyHuUKAaTHBHBIE:
peakuuii MOHHOTO YIO KonTpons u onieHka
oOMeHa, UAYIIHUX 10 KOMIIETEHTHOCT  JEWCTBUIl mapTHepa
KOHIIA. b U YBa)XCHHE
K HHOH TOYKE
3peHus Tpu
00CYXICHUHI
pe3yibTaToB
BBINIOJTHEHHOM
paboThL.
13.| Peakuuu nonHoro ooMeHa. YMeTb NpUMEHSTH Pa3BuBath PerynstuBHbie: MOBTOPHUTH | JlaTumk
JlaGopamopnuuii onvim Ne6Peaxyuu TEOpPETUUECKHUE 3HaHUA YMEHUS OcymeCTBJEsHOT §9 3JEKTPO-
obmena Menc 0y pacmeopamu Ha MpaKTHUKe, O0OBSACHATD OLICHUBAThH MOIIaroBLIM KOHTPOIb IIPOBOAHOCTH
2TEKMPOIUMOS. pe3yNbTaThl IPOBOAUMBIX | CUTYALUIO U 10 pe3ynbTary
Ja 60pamopubu1 onbim No 7 OIIBITOB, XapaKTCPU30BaATh | ONECPATUBHO Ilo3HaBaTeJIbHBIC:
«OBpazosanue coneii ammonun» yCJIOBI/Iﬂv MPOTEKaAHUS MIPUHUMATD CrposT peueBoe
1 TUA peakuuii B pacTBopax peuieHue, BbICKa%LIBaHI/Ie B §
OATOTOBKA K 3JIEKTPOJIUTOB /10 KOHIIA. | HAaXOJUTh YCTHOU U MUCbMEHHOM
aJIcKBaTHBIC dbopme
CII0COOBI KomMyHHMKaTUBHbIE:
B3aUMOJIEHCTBY  YUUTHIBAIOT Pa3HbIE
ac MHCHHS U CTPEMSATCS K
OOHOKJIACCHUKA KOOpIUHAIUU
MH BO BpEMA pa3IMYHBIX TO3ULIUI B
MIPOBEACHUS COTPYJAHUYECTBE
MPAKTHYECKON
paboThL.
14.| Ilpakmuueckan padoma Ne3.| YMETb OCYLECTBIATH DopMHUPOBATH PeryasiruBHbI€: PeakTuBhl 1
«Pewenue XHUMHUYECKHUE OMBITHI HA MHPOBO33pEHHE,  CTaBAT YUCOHYIO XUMHIECKOC
0 3HAHHME KAaYECTBEHHBIX COOTBETCTBYIOII  337a4y, ONPEAEINSIOT obopynoBatue
IKcnepumenmailbHblX 3a0a4 HaA peaKHHﬁ; COCTABIISITE ce T10C/ICTOBATEBHOCTD
onpedenenue  KAMUOHOE U | 1oye i coxpaménmsie | COBpEMEHHOMy — TPOMEKYTOUHBIX E/eii
anuonoe»Th WOHHBIE YPaBHEHUS YPOBHIO C YY€TOM KOHKPETHOI' O
HEOOpaTUMBIX PEAKITHIA 1 pa3BUTH pe3yJibTara,
Pa3bACHATE MX CYLIHOCTh. | HAYKH, COCTaBJIAIOT IJIaH U
XapakTepu30BaTh KOMMYHHKATHBH  &JITOPUTM JEHCTBUIM
YCJIOBUSL TE€YECHHUS yIO ITo3naBareabHbIE:
peaxkui, uaymmx J10 KOMIIETEHTHOCT ~ CaMOCTOSATEIIBHO
BBIJICIISIOT

KOHIIa, B pacTBOpax

b U yBaXXCHME




JNEKTPOIIUTOB. K UHOM TOYKe bopMyaupyoT
3peHus npu MI03HABATENbHYIO LEJIb,
o0cyXneHun UCIIONb3Ys o0mmue
Ppe3yJIbTaToB MIPUEMBbI PEeLICHHS
BBITIOJIHEHHOM 3ama4
paboTHI. KoMMyHukaTuBHBIE:
KoHnTpons u onienka
JICUCTBUN NTapTHEpa
15.| Tuopoaus coneil. 3HaTh ONpeICTICHUE DopMupoBaTH PerysisiTuBHbIE: § 10 Peaktussl u
Ioaroroska k TUA THIPOJIA3a COJIEH. YMETh | OTBETCTBEHHOE BHOCAT HEOOXOUMBIE XHUMHYICCKOC
OTIPENETIATh XapakTep OTHOIICHHE K KOPPEKTHBEI B JIciicTBIE 000pyI0BaHue
cpedbl pacTBOPOB COJeil | ydeHHIo, TIOCIIE €T 3aBEPILCHUS
0 UX COCTaBy. TOTOBHOCTb H Ha OCHOBE €T0 U y4eTa
CIIOCOOHOCTB K XapakTepa CIENaHHbIX
CaMOpPa3BUTHIO OLINOOK.
u Ilo3HaBaTenbHBIC:
caMo0o0pa3oBaH  CTPOAT pPeueBoe
HIO0. BBICKa3bIBaHHUE B yCTHOU
1 IICBMEHHOH (opme
KoMMyHukaTuBHBIE:
KOHTPOJIUPYIOT
JIEUCTBUS TApTHEPA
16.| Ilpakmuueckas paooma Ned. YMeTh NpUMEHATH Pa3BuBatp PeryasiruBHble: IToBTOpUTE PeakTuBel 1
Pewienue TEOPETHUYECKHUE 3HAHUS YMEHHS OcymiecTBIAIOT o XIMHYIECKOe
IKCHEPUMEHMATBHBIX 3a0aY no Ha IPaKTUKe, O0BACHATD OLICHUBATh TOMIArOBbIN KOHTPOITh y4eOHHKY | 00opynoBaHUE
pe3yNbTaThl IPOBOJUMBIX | CHTYaIHIO U 10 PE3YJIbTaTy Marepua
meme «nekmponumuteckan OIIBITOB, XapPaKTepHU30BaTh | ONEPATUBHO Io3HaBaTe/bHbIE: rnasel |l
ouccoyuayun». Th YCIIOBHSI IPOTEKAHHS NPHHHMATH Crposit pedeBoe
peaknuii B pacTBopax pelieHue, BBICKa3bIBaHHE B
JIEKTPOJIMTOB 110 KOHIA. | HAaXOIUTh YCTHOM M TUCbMEHHOU
aJIeKBaTHBIC ¢dopme
CTIOCOOBI KoMMyHuKaTHBHBIE:
B3aMMOZCHCTBH  YUUTHIBAIOT Pa3HbIC
ic MHEHUS ¥ CTPEMSITCS K
OJJHOKJIACCHUKA  KOOPJUHAIINU
MH BO BpeMsi Pa3JIMYHBIX TO3UINH B
HPOBEICHUS COTPY/HUYECTBE
NPaKTUYECKOMI
padoTHL
17.| TecTOBBIii KOHTPOJIbNO YMeTh UCTIONIB30BaTh DopMHUpOBATH PeryasituBHbIe: IoBTOpUTH
pazdeny «Muoroodpasue proOpeTEHHBIE 3HAHUA. | OTBETCTBEHHOE OCYIIECTBIISIOT § 1o
. OTHOIIIEHHE K TIOLIArOBBII U HTOTOBBIH y4EOHUKY
XUMHYECKHX peaKIl“I/II/I B yueHo, KOHTPOIT 10 Pe3ybTATY. MaTepuan
IKCIIEPUMECHTAJIBHOU XUMUN> TOTOBHOCTD U TJIaBBI

CIIOCOOHOCTD K
CaMOPa3BUTHIO
nu




camoo0OpazoBaH
Hio.

Pa3nen 2. [IpakTHKYM 10 M3Y4YE€HHIO CBOICTB MPOCTHIX BEIIECTB: HEMETAJJIOB U METAJLIOB, UX coequHeHuit (174)
Tema 3. Ceoticmea zanozenos(s u)

18.| TanoreHsl: Gpu3nUecKue U 3HaTb 3aKOHOMEPHOCTH ®opmupoBaTh PeryasiTuBHbIE: § 12 PeaxTnBeI N
XHUMHIYeCKHe CBOMCTRBA W3MCHEHHUSI CBOMCTB LEJIOCTHOE 11 HuaHpr}OT CBOU XAMHYCCKOC
ﬂemoncmpauuozmbtﬁ onvim N6 z;IeMeHTOB B A Trpynmnax. MHUPOBO33PEHUE, IICUCTBUA B c]35131/1 C 3 060py,HOBaHI/Ie
Dusuueckue c6oUCmMEa 2an02eHo8. MCTE MaBath COOTBETCTBYIONL  MOCTABICHHOH 3a11ateH
Jlabopamopnuwtii onvim XapaKTCpHCTHIY e YCTOBHAMHU €€ PCILICHHA
N 9JIEMEHTOB-TAJIOTEHOB II0 | COBPEMEHHOMY Io3HaBaTeIbHBIE:
Ne8Pacnosnasanue conanoii KUCTOMBL, | 1o 110 105K eHHIO B YPOBHIO CrapsT H hopMyTHpYIOT
X20pU008, 6POMUO08, UOOUAO0E U HOOd. TepHOMYECKOii TAGNHIE | pasBUTHA L/ 1 IPOGIeMBI ypoKa
P U CTPOCHHUIO aTOMOB. HAYKH. KoMMyHHKATHBHBIE:
AJIeKBaTHO
HCTIOJB3YIOT PEUCBbIC
Cpe/CcTBa JIJIst
3¢ PEeKTUBHOTO
petieHus
KOMMYHHUKATUBHBIX
3aga4 JIMUHOCTHDIE:
Pa3BuBaroT oco3HaHHOE
OTHOIIIEHHE K CBOUM
COOCTBEHHBIM
MOCTYTIKaM
19.| Xnop. CaoiictBa u 3HaTh CBOWCTBA XJIOpa DopMHUPOBATH PeryasiTuBHbIE: § 13 Amnmnapart uis
NpUMeHeHHe  XJI0pa KaK TPOCTOrO BEIECTBA. | IEIOCTHOE Paznuuaior crioco6 " MPOBEICHUS XU-
TP VYMeETh COCTaBIIATh U MHUPOBO33pPCHUC, pe3yabTaT JeHUCTBUA MHYCCKHUX IIPO-
. OOBSICHATH C TOYKH COOTBETCTBYIOII  [lo3HaBaTelbHbIE; nieccoB (AITXP)
Hemoncmpayuonnsiii onvim Ne 7 3peHHs OKHCIEHHS 1 ce Biiazetor oM
«H3yuenue gusuueckux u BOCCTAaHOBJICHUS COBPEMEHHOMY  [PHEMOM peIIeHHs
XUMUYECKUX CEOUICHIE X10Pa) ypaBHEHHUs peakLuid, YPOBHIO 3aj1au
XapaxkTEePU3YyOLINX pasBUTHA KoMMyHMKaTHBHbIE:
XUMHUUYECKHE CBOUCTBA HayKH. JloroBapuBaroTCst 0
XJiopa. COBMECTHOM
JEeSTSIILHOCTH, TIPUXOIS
K 00IIeMy pPelIeHHIO
20.| CoenmHenus ragoreHos. 3Hath croco6 noaydeHus | BocnuThIBaTh To3naBaTebHbIE: § 14 PeakTuBbl 1
XI1I0POBOJIOPO/I. xnngBouopona B POCCHNUCKYIO Biagerot oOmnum XIéIMH‘ieCKoe
Jemoncmpayuonnstii onvim Ne8 226(:11’“01) HH L yMETh TPAMCIAHCKYIO  MPHEMOM PEIICHHUS 527124 000pyROBAHHC
Ilonyuenue xnopoeooopoda u 6paTb ero 2 v HACHTIAHOCTL: Kommynurarususie:
pacmeopentie 20 & sooe. npoOUpKy, KoOy. YMETh | maTproTH3M, HOFOBapI/IBfl}OTC}I 0
XapaKTepU30BaTh J1000Bb U COBMECTHOM
TP CBOMCTBA XJIOPOBOAOPOJA. | yBa)keHHE K JESITETbHOCTH, IPUXOISAT
OteuecTny, K 00IIeMy pemeHHro.
YYBCTBO PeryjisiTuBHbIE:

rOPIOCTH 32

[Inanupyror ceou




OTEYECTBEHHYIO
HayKy.

NIEHCTBHS B
COOTBETCTBHUH C
MOCTAaBJICHHOM 3amaueii u
YCIIOBUSIMU €€

peanuzanun
21.| IIpakmuueckasn paooma No 5. 3HaTh 00ImIHE U PasBuBats PeryasituBnbie: Iloropu | PeakTuBbl N
Ionyuenue consanoii Kuciomot UHIUBHUTyalbHbIE YMEHHUS OcymecTBISIIOT Tb § 12- XAMHYECKOe
. CBOMCTBA COJIAHOM OLICHUBATh TOIIAroBbIi KOHTPOIIb 15 obopynoBaHue
u uzyuenue ee ceovicme. Th
KHUCJIOTBl. YMETh CHUTYaIHIO U TI0 pe3yIbTaTy
P OTIIMYATh COJITHYIO OIEPaTHBHO ITo3naBaTebHBIC:
KHUCJIOTY U €€ COJM OT MIPUHAMATD Crposr peueBoe
JPYTHX KHUCJIOT M COJIEH. pelnieHue, BBICKa3bIBaHHUE B
YMeTh IpUMEHSTH HaXOAUTh YCTHOM U MUCHMEHHOU
TEOPETHUECKHE 3HAHUS aJICKBaTHBIC dopme
Ha MPaKTHKE, OOBSICHATH CTIOCOOBI KoMMyHHKaTHBHBIE:
pe3yIbTaThl IPOBOAUMBIX | B3aUMOJCHCTBH  YYHTHIBAIOT Pa3HEIE
OTIBITOB, XapPaKTEpH30BaTh | 5 C MHEHUS B CTPEMSATCS K
YCIIOBHS MPOTEKAHUSA OJTHOKJIACCHUKA  KOOPIHHALUH
peaKIuii. MH BO BpeMs Pa3INYHBIX MO3UINH B
TIPOBEICHNUS COTPYAHHYECTBE
MIPAKTHYECKON
paboTHL
22.| Ioaroroska k TUA 3aKperieHue 3HAHUH 1 VMeHue K.YYI.
PacueTHBIX HABBIKOB Yy4- OPHUCHTUPOBATLCS Ymenue
csl. Ha MOHUMaHHe CaMOCTOATENBHO
YMeHue pelaTh TUIIOBBIE | IIPUYMH ycliexa B OPraHU30BbIBATH
NPUMEPBLI KOHTPOJIbLHO- y4eOHOM yuebHoe
U3MEPUTEIILHBIX IeSITEIIbHOCTH B3aUMO/JICUCTBUC B
MaTepHaoB rpyIme
ILYYA.
YmeHnue:

* OCYIIECTBIIATH aHAJIH3
00BEKTOB C
BBIJICJICHIEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTH CHHTE3
KaK COCTaBJICHHE
LIEJIOr0 U3 YacTel.
P.YV.

YMmeHus:
1.0cymecTBIsATh
HWTOTOBBLIN H
[OLIAroBbIA KOHTPOJIb
0 pe3yJbTary;

2. AnexBaTHO
BOCIIPUHUMATP OIICHKY




VAUTEIS;
3. Paznmmuats crmocob u
pe3yabTaT IeUCTBUS

Tema 4. Ceoticmea kucnopooa u ceput (1 u)

23.| Kucnopon: moyueHue u 3HAaTh 3aKOHOMEPHOCTH dopmupoBaTH PerynsiruBHBIE: § 17 PeakTuBEI U
XHMHAYECKHE CBOMCTBA. HW3MEHEHHs CBOMCTB LIEJIOCTHOE IUTAHUPYIOT CBOU XUMHYECKOE
Jlemoncmpauuonnvuii onvim Ne 9, 9JIEMEHTOB B A-TpyImax, | MHPOBO33PCHHE,  AEUCTBHS B cBssHC obopynoBaHue
«Ionyuenue u cobupanue kuciopooa 6 OTpPEACICHHAC IOHATHA COOTBCTCTBYIOL  TIOCTAaBJICHHOM 3a/1a4CH 1
nabopamopuu aIIOTPOIUH. YMETh ee YCJIOBUSMH €€ PELICHHUS.

U 3anONTHEHUE UM 2030 MemPay AaBaTh XapaKkTEPUCTHKY coBpeMeHHOMY  Ilo3HaBaTeJIbHbIE:
Jlabopamopniii onsim N9, AJIEMEHTOB H MPOCTHIX YPOBHIO CTaBAT ¥ (HOPMYIUPYIOT
«l'openue cepol na 6o30yxe u 6 BCHICCTB MOTPYIIIAT PasBHTIA LeH | npobiembl ypoka
Kuciopode» KHCJIOpOoJa 110 uX HayKHU. KomMmyHuMKaTuBHBIE:
Jlabopamopnutii onvim Nel(. TOTIOIKCHIIO B " aACKBATHO UCTIONB3YIOT
«l'openue xncenesza, meou, Mazuus Ha neprozieckoit Tabmme PEHEBBIC CPEIICTBA T
6030yXe U 6 KUCL0poOey 1 CTPOCHHIO aTOMOB. dbdexTrBHOrO

VYMeTb 00BSACHATS, pereHus

TOYEMY YHMCJIIO MPOCTHIX KOMMYHHUKATUBHBIX

BCHICCTB B HCCKOJIBKO 3a1a4

pa3 IpeBBIIIaeT YUCIO

XUMHYECKHUX SJIEMEHTOB.

24. Cepa_ XUMHUYECKUE CBOUNCTBA 3HaTh PU3UUECKUE U DopMUpOBaHHE PeryasiruBHble: PeakTuBhbl,
CephL. XUMHYECKHE CBOWCTBA LIEJIOCTHOTO Paznuuaror 0110006 u KOJUICKIIUH U
Jlemoncmpayuonnsiii onvim cepel. YMeTh COCTABIATL | MHUPOBO33pEHNS, pe3yabTaT ACUCTBHS XUMHYIECKOE
Nel0.Annomponnsie modugpuxayuu YPaBHCHUS pEakIny, coorBercTByton]  Ilo3HaBaTe/IbLHbIE: oGopyroBanue

TIOATBEPIKAAFOIINAX €ero Bnaneror o0mum
cepot. OSHQKOMMHW ¢ obpasyau OKHCJIUTEJIbHBIC U COBPEMEHHOMY NPUEMOM PCHICHUS
cepvl U e€é NPUPOOHBIX COeOUHEHUL.
BOCCTaHOBUTEJILHBIC YPOBHIO 3az1aqd
CBOMCTBa Cepbl, pa3BuTHUA KommyHuKaTHBHBIE: §18
CpaBHHBATh CBOMCTBA HAYKH. JloroBapuBaroTCsi O
MIPOCTHIX BEIIECTB CEPBI COBMECTHOM
U KUCIIOPOJA, PA3bICHATH JIeSITeNIEHOCTH, TIPUXOJIS
9TH CBOWCTBA B CBETE K 00IIIeMy pEIIeHHIO.
MIpEeCTaBICHUN 00
OKHCJIUTEIBHO-
BOCCTaHOBMTEILHBIX
mporieccax.

25.| CoenvHeHUs Cepsbl: 3HaTh CIIOCO0 MONTYYECHHS ®opmupoBath  PeryasiTUBHbIE: § 19 Amnmapar ajis
CEPOBOJIOPOJI, CePOBOOOPOOHASL CepoBOIIOpPO/IA B OTBETCTBEHHOE Y4YUTHIBAIOT PABUIIO B MIPOBE/ICHUS XU-
xucnoma. CyshuIbL. na6<3paTopHH H €ro OTHOIIICHHE K IUTAHUPOBAHUU U MHIECKHXpEaK-

_ CBOMCTBa. YMETH YUEHHUIO, KOHTpOJIE criocoba it (AIIXP),
Hemoncmpayuonnvlii onvim 3aMUCHIBATh YPaBHEHU TOTOBHOCTb U penieHus pu-
Nel 106pasybr npupoonvix cyrbguoos peaxiii, CIIOCOBHOCTD K Mo3HABATEIbHbIC: 60p st
u cynoamos. XapaKTePU3YOIIIX CaMOpa3BUTHIO Hcroms3yroT MOMCK noTyde-
Jlabopamopnuiit onvim Nell. CBOMCTBA CEPOBOOPONA, | M HE06XO0TUMOlH HUS Ta30B HIIH
TBhKauecmesennvie peaxyuu na B HMOHHOM BHJIC, camoobOpa3oBaH  HWHGOPMAIHHU IS anmapat Kurnma
MIPOBOJIUTH KAYECTBEHHYIO | HIO. BBIITOJTHEHHSI YICOHBIX PeakTHBEL,




CYyIb@UO-UOHBL 8 pacmeope.

TP /lemoncmpayuonnslii onvim
No]2: «llonyuenue ceposodopooa
U u3yuenue ez2o ceoiicmey.
Jlabopamopuutit onvim Nel2:
«Cunme3s cepoeooopooa.
Kauecmeennuvie peakyuu na
€eposooopoo u cynvuovty

peaxIuio Ha cybdu-
VIOHBIL

3aJlaHUN C
HCTIONIb30BaHUEM
y4eOHOM JuTepaTypsl
KommyHukaTHBHBIE:

KonTponupytor
JIEHCTBUE MapTHEPA.

KOJUTEKI[UH U
XUMHYECKOE
obopynoBaHue

26.| CoenuHeHus: cepbl: OKCUJ CEPBI 3HaTh CBOMCTBA dopmupoBaTh PeryasituBubIe: § 20 Ammapar s
(IV), cepHHCTast KUCIIOTA U ee CEPHHCTOTO rasa, OTBETCTBEHHOE Y4UTHIBaIOT IPaBHUIIO B TIPOBEJICHUSI XU~
CEPHHUCTOH HUCIIOTHI. OTHOIIICHHE K IUNIAHMPOBaHNU H MHYECKHXpEaK-
COJIN. .
YMeThb COCTaBIATh YUCHHIO, KOHTpOJIE crocoda uuit (AIIXP)
Jlabopamopnuuii oneim Nel3 Th ypaBHEHHS PEaKLUii, TOTOBHOCTB H perIeHns
Kauecmesennvie peakyuu na XapaKkTepU3YIOIUX CIOCOOHOCTH K Ilo3naBaTeJibHbIE:
Cynbgum- uokbL 6 pacmeope. CBOMCTBA 3TUX BELIECTB, | CaMOPa3BHUTHIO Hcnonp3yroT mouck
Hemoncmpayuonnsuit onvim OOBSICHATD TPUUUHY U HEOO0XOIUMOMU
Ne 13. «H3yuenue ceoiicme BBITAJICHUS] KUCIOTHBIX camMo00pa3oBaH  WHGPOPMALUH I
CepHUCMO20 2a3a U CePHUCMOTL JOXIEH, TPOBOANTH HIO, OCHOBBI BBITTOJTHEHUS YICOHBIX
KUCTLOMbLY Ka4eCTBEHHYIO PEAKIIHIO JKOJIOTMYECKON  3ajaHuii ¢
Ha CyIb(HUT-HOHBI. KyJbTYpBI, UCTIONb30BaHUEM
COOTBETCTBYIOIl  Y4eOHOM JINTepaTyphl
en KoMMmyHMKaTHBHBIE:
COBPEMEHHOMY Kontponupyror
YPOBHIO JeHCTBHE MapTHEpA.
9KOJIOTUYECKOT0
MBIIILICHHSL.
27.| CoennHeHus CEpBI: OKCHUI CEPHI 3Hagb CBOMCTBaA ®opMHUPOBaAThH PerynsaTuBHbie: §21 PeakTuBnl 1
a30aBJIeHHOI cepHOH OTBETCTBEHHOE Paznaugarot crnocob u XUMHYECKOe
(VI), cepraz KHuCHOTa 1 €€ COIH. EI/ICHOTLI. Ymets b OTHOIIICHHE K pe3yibTar AeHCTBUS o0opynoBaHue
Jlabopamopnstii onvim Nel4 3aMUCHIBATh YPAaBHEHUS YUYEHHUIO, IMo3naBaTenbHbIE:
ThKauecmsennvie peaxyuu peaxiuii, TOTOBHOCTH H Bnazgerot o6mmum
Hacybam-uonslL 6 pacmeope. XapaKTEepU3YIOIIUX CIIOCOOHOCTB K MPUEMOM PEIICHHS
P CBOHCTBa pa30aBIeHHON CaMOpPa3BUTHIO 3amad
CEPHOH KHMCIIOTBI, U u KomMmyHHKaTHBHBIE:
Pa3bsACHATH UX B CBETE caMo00pa3oBaH  JloroBapHBaIOTCA O
IpecTaBICHAN 00 HIO. COBMECTHOM
BIEKTPOIUTUYECKOMN JIEATEIILHOCTH,
IMCCOLIHALINA 1 MPUXOJIAT K O0IIeMY
OKHCIIUTENBHO-
BOCCTaHOBHTEIBHBIX
poreccax, IpOBOAUTE
KaueCTBEHHYIO PEaKIHIO
Ha cyib(aT-noHBI.
28.| CaoiicTBa cepHOI 3HaTh CBOMCTBA JIngHOCTHEIE. PerynsitTuBHbIC: §21 PeakTuBsl u
KucnoTeLTaéopamopustii onvim KOHLIEHTPHPOBAHHOM DopMHUpPOBATH HH?HI/IPYIOT CBOM XUMHYECKOE
CEpHOM KHUCIIOTHI U OTBETCTBEHHOE ACUCTBUA B obopynoBaHue

Nel5U3yuenue ceoticme cepHotl

crocob e€ pa3baBieHMSI.

OTHOIICHHUE K

COOTBETCTBUU C




KUCIOMBb YMeTh OTInM4aTh YYEHHIO, MIOCTABJICHHOM 3a1aueit
KOHLIEHTPUPOBAHHYIO TOTOBHOCTb U U YCIIOBUSIMHU €€
CEPHYIO KUCIOTY OT CIIOCOOHOCTB K peanuzanuu
pa30aBiIeHHOH, CaMOpa3BUTUIO Ilo3naBaTenbHbIE:
yCTaHaBIMBAaTh u Brnaneror obmmm
3aBUCUMOCTb MEXKIY camMo00pa3oBaH  IPUEMOM PEIICHUS
CBOMCTBaMH CEPHOU HIO0. 3a1a4
KHUCJIOTBI U €€ KomMyHuMKaTuBHBIE:
MIPUMEHEHHEM KonTpomupytot
JIeHCTBUS TapTHEpa
29.| Iloaroroska k A YMeTh pemathb ®opmMHpOBaTh PerynsiruBHbIC:
pacuéTHbIe 3aJauu 10 OTBETCTBEHHOE OcymecTBISIIOT
YPaBHEHUSAM XMMUYECKUX | OTHOIICHUE K MOUIArOBBIN KOHTPOJIb
peaxiuii ¢ YUCHHIO, O PE3yNbTaTy
HCTIOB30BaHUEM TOTOBHOCTB U ITo3naBaTe/bHBIC:
BEIIECTB, COJEPIKAIINX CIIOCOOHOCTB K Brnaneror obmmm
ONPENENEHHYIO OO CaMOpa3BUTHUIO MIPUEMOM PELICHUS
IpuUMecen. u 3ajau
camooOpazoBan  KomMmyHHKaTHBHbIE:
HI0. Kontponupyror
JIEWCTBUS NapTHEpa.
Tema 5. Ceoiicmea azoma (5 u)
30.| A30T: (bﬂgnquKHe u YMeTb XapakTepu3oBaTh ®opMHpoBaThH PerynsatuBHbie: §23
XHUMHUYECKHE CBONCTBA. XMMHYECKHE 3JIEMCHTHI LIETIOCTHOE [Tnarupyrot cBOM
Ha OCHOBaHHHU MX MHPOBO33pEHHE,  JCHCTBHS B CBSI3U C
TIOJIOKEHHS B COOTBETCTBYIOIl  IIOCTaBJICHHOM 3aqaue n
MIEPUOINIECKON cucTeMe | ee YCIIOBUSIMH €€ PeIleHNSI.
U CTPOEHHSI UX aTOMOB. COBPEMEHHOMY Io3naBarenbHbIE:
3HaTh CBOMCTBA a30Ta. YPOBHIO CraBsT 1 GOpPMYIUPYIOT
YMeTb 00BIICHATh pa3BUTHS LIETH ¥ IPOOJIEMBI YpOKa
IPUYNHY XUMHYECKON HAYKH, U KoMMmyHHMKATHBHBIE:
HHEPTHOCTH a30Ta, KOMMYHUKATUBH  AJIEeKBaTHO HCTIOJNB3YIOT
COCTaBIIATh YPaBHEHUS VIO pedeBble CpeacTBa AT
XUMHUYECKUX PEaKLUH, KOMIIETEHTHOCT  3(P(EKTUBHOTO peIIeHHs
XapaKTePU3YIOLIIX b B OOIICHUH U KOMMYHUKATHBHBIX
XMMHYECKHE CBOWCTBA COTpYJHHYECTBE  3ajay
a30Ta, U Pa3bACHATh UX co
C TOYKH 3pEHUS CBEPCTHUKAMU.
npeacTaBiIeHnit 00
OKHCJIHUTENBHO-
BOCCTAaHOBHTEIILHBIX
IpoLeccax.
31.| AMMHAK. 3HaTh MEXaHU3M ®dopMupoBaTh PerynsiruBHBIE: § 24 Jlatunk
Jlemoncmpayuonnviii onvim Nel4 00pazoBaHus MOHA LIEJIOCTHOE Hnuaany}OT cBOHU JIIEKTPO-
aMMOHUS, XMMUUYECKHE MHPOBO33pECHHUE,  JEHCTBHS B CBS3H C MPOBOAHOCTH

Th Ionyuenue ammuaxa u ezo




pacmeopenue 8 800e. CBOICTBA aMMHAKa. COOTBETCTBYIOLLl  MOCTaBJIECHHOH 3aaueii u
Jlabopamopuotii  onvim N 16 | YMeTs cocTaBnATh ee YCIOBUSMHU €€ PELIECHHS.
«OcHogHBIE CEOTICMEA AMMUAKA) YPaBHEHHSI PEAKIUH, COBPCMCHHOMY Ilo3HaBare/ibHbIe:
XapaKTepU3yIOIIUX YPOBHIO CraBsat u GOpMyIHPYIOT
XUMHUYECKHE CBOICTBA pa3BuTHA LENTN U TIPOOIIEMBI ypOKa
aMMHaKa, U Pa3bsICHATh HaAyKH. KoMMmyHHKaTHBHBIE:
UX C TOYKH 3PCHHUS Kontponupyrot
MpeacTaBICHAN 00 JIEHCTBUS IapTHEPA
3NEKTPOIUTUIECKOI
JVICCOTIHAITIH U
OKHCIIHTEIBHO-
BOCCTaHOBHTEIFHBIX
IpoLeccax.
32.| Ilpakxmuueckasn paéoma Ne 6. YmeTsb noy4arh @opMHupoBaTh PeryasiruBHble: §25 PeaxkTuBel 1
HOlelleHue ammuaka, aMMHUaK pCaKliueu KOMMYHHKAaTHUBH HJ]UaHpr}QT CBOHU XUMHUYECKOE
o HOHHOTO 0OMeHa 1 yro IIEUCTBUS B CBS3H C 060py,HOBaHI/Ie
usyuerue e2o c6oucme. a3 IOKa3bIBATh OIIBITHBIM KOMIIETEHTHOCT MOCTaBJICHHOM 3a1a4ueil U
P MyTéM, 4TO COOpaHHBIH b B OOIIEHHN YCIIOBUSAMH €€ PELIEHHUS.
ra3 — aMMHaKx, u Ilo3naBaresnbHble:
aHAJIM3UPOBATH COTpyaHU4eCTBE  CTaBAT M GOPMYIUPYIOT
Pe3yIbTATHI OTBITOB U co LEJIH U TIPOBJIEMBI yPOKa
nenath 00oOrIaromie CBEpCTHUKAMU KoMMyHHKATHBHbIE:
BBIBOJIBL. B IIporecce AIeKBaTHO UCTIONIB3YIOT
yaebHO- pedeBbie CpeNCTBa s
HCCIIENI0BATENBC 3 ()EKTUBHOIO PEIICHUS
KoM KOMMYHHUKaTHBHBIX
NESITETHHOCTH. 3amadq
33.| Comu aMMOHHUS. 3HaTh Ka4eCTBCHHYIO ®opmupoBaTh PeryasiTuBHbie: § 26 PeakTuBsl n
Jlab6opamopnwtii onvim Nel7 TH PCAKLMIO Ha HOH KOMMYHWKATHBH  [TnaHHpyiOT CBOK XAMITEckoe
Bsaumooeiicmsue coneii ammonus co AMMOHH. YMCTE o JICHCTBHA B CBA3H O obopyxosariue
wenouamu COCTaBJIATH ypaBHeHIfﬂ KOMIIETCHTHOCT [IOCTaBJICHHOMN 3aﬂaqef/'1
TP XAMHYICCKHUX PEaKIIHA, b B OOIICHUH U YCIOBUAMH €€
XapaKTePU3YIOIIIX u pelIeHusI.
XIMHYECKIE CBOWCTBA COTPYIHHYECTBE  [lo3HaBaTe/bHbIC:
coJieli aMMOHHUSA, U co CraBsar u
Pa3BACHATH UX B CBETE CBEpCTHUKAMU (OPMYIHPYIOT IIEIH 1
MpeacTaBIeHU 00 B TIpoIiecce npobIIEMBI yPOKa
ANIEKTPOTIUTHUECKOM y4ebHo- KoMMyHHKATHBHBIE:
JIFICCOITUAIINH. HCCIIE0BATENLC  KOHTPOIHPYIOT
Ko JIEHCTBUS IapTHEPA
JESITETHHOCTH.
34.| A3zoTHAs KHUCIIOTA. 3HaTh CTpOCHUE ®dopmMupoBaTH PerynsiruBHbBIE: § 27 Tepmopesuctop
Jlemoncmpayuonnvie onvimyl MOJIEKYJIBI A30THOM LIEJIOCTHOE YYUTBIBAIOT MIPABUJIO B HBIA JaTYMK
NeNel5-17: «llonyuenue oxcuda KHUCIIOTHL. YMETh MHUPOBO33pPEHHE,  IUIAHUPOBAHUU H TEeMITEPaTypHL,
OOBSCHATh, YEMY PaBHBI COOTBETCTBYION[  KOHTpPOJE criocoba natauk pH,
azoma (IV) u uzyuenue ezo
BaJICHTHOCTh aTOMa a30Ta | ee pereHust JTATYHK

ceoiicme»; «OKucienue okcuoa




azoma (II) 0o oxcuoa azoma
IV)»; «B3aumooeiicmeue oxcuoa
azoma (IV) c 6000ii u
KUCTI0pOOOM, NOJIYHEHUEe A30MHOU
Kucinomol»

M €ro CTEIIEHbL OKHUCIICHHUS
B MOJIEKYJIE a30THOM
KHCJIOTHI. YMETh
COCTAaBJISATh YPAaBHEHUS
XUMHUUYECKHUX PEaKIUi,
JIEKAIMX B OCHOBE
MIPOU3BOJCTBA A30THOMN
KHCJIOTHI, H Pa3bsICHATH
3aKOHOMEPHOCTH UX
MIPOTEKAHIIS.

COBPEMEHHOMY
YPOBHIO
pa3BUTHS
HayKH.

pasyMyaroT crocod u
pe3ysbTar AeiHCTBUS
ITo3naBaTeabLHBIE:
HCTIOJIB3YIOT TIOUCK
HE00X0IUMOIt
HHPOPMALUY IS
BBITIOJIHCHHST YUSOHBIX
3aJaHuH C
HCITIOJIb30BaHUEM
y4eOHOI1 TnTepaTyphl,
KoMMyHHKAaTHBHbBIE:
KOHTPOJIUPYIOT
JICUCTBHE TTAapTHEPA
JIOTOBAPHBAIOTCS O
COBMECTHOM
NIEATENBHOCTH,
MPUXOJAT K 001IIeMy
peLICHHIO

JJIEKTPOIPOBOJ,
HOCTH, anmnapar
17151 TPOBEJIEHUS
XUMHUYECKUX
peakuui
(AIIXP),
MarHuTHast
MelIaiKa
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