MynnuHnoajibHoe 0roaxKeTHOE 001Ie00pasoBaTeIbHOE YUPEKIeHHE

«Cpeauns o0meobpa3oBareibnas miona c.Bepxuan Canuba»
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[Ipotoxon Ne 1 ot 01.07.2024 r.

PABOUYAS TIPOTPAMMA BHEYPOUYHOM JEATEJIBHOCTH

ECTECTBEHHO-HAYYHOM HATIPABJIEHHOCTHU «KJIYE FOHOT'O
XMMHKA» (OKCITEPUMEHTAJIBHA I XUMUS) IJT51 8-9 KJIIACCOB

C UCTIOJIb30OBHUEM OBOPY JIOBAHUKA 1EHTPA «TOYKH POCTA

Cpox peanmuzanuu: 2 roaa
Vuprtens xumuu CemenoBa AnruHa AHZIpecBHA

I'pyrma ygammxcsa 8 xnacca

I'pymmia ygamumxces 9 xnacca




PABOYASA ITPOT'PAMMA
BHeypouHoii aestesibHOCTH « KJIYD IOHOI'O XUMUKA)»
(BKCIIEPUMEHTAJIBHASA XUMMUS)
1419 8-9 KJ1accoB ¢ UCNOJIb30BaHNEM 000pyA0BaHusA HeHTpa « Touka pocra»

Ha ©0a3ze mentpa «Touka pocrta» obecrieunBaeTcsi peanu3alusi 00pa3oBaTENbHBIX NPOTPAMM E€CTECTBEHHOHAYYHOH M TEXHOJOTHYECKOU

HaIpaBJIEHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUU C TPeOOBAaHUSAMM 3aKOHOJATENIbCTBA B cdepe oOpazoBaHHs U ¢ Y4ETOM pexomeHmaruii deme-
palBHOTO OTepaTopa yueOHOTO MpeaMeTa «XUMUS.

Pabouasn nmporpaMma CoCraBJjicHa HaA OCHOBE CJIEAYIOIIIUX TOKYMEHTOB:

DyH/IaMEHTAJILHOTO sJipa CoJiep KaHusl 00IIero oOpa3oBaHusl U B COOTBETCTBHH C ['0CyIapCTBEHHBIM CTaHAApTOM 00IIero oOpa3oBanus (MpuKa3
MunuctepcTBa 00pazoBanus 1 Hayku Poccuiickoit deaeparuu ot 17.12.2010 r. Ne 1897).

Pabounx mporpamm. [lpemmernas muams yueOHmkoB O.C.I'abpuensa, W.I.OctpoymoB, C.A.CmagkoB 8-9 kmaccel: mocoOme Ui yduTelei
obmeoOpazoBaTenbHBIX opranuzanmii /O.C.I"abpuensn — 2 u3f., non. — Mocksa: [Ipocsemenne, 2020 r.

®denepanpHoTo 3aK0HA «O0 00pazoBanuu B Poccuiickoit deaepanmum» Ne273-D3 ot 29 nexabps 2012.

[IpuMepHOiT mporpaMMBbl OCHOBHOTO 0OIIIEro 0Opa3oBaHusl 0 XUMUK IS 8-9 Ki1accoB.

@denepallbHOTO MepeyHs y4eOHHKOB, PEKOMEHJIOBAHHOTO (JomyiieHHOro) MuHHCTEpCTBOM 00pa3oBaHus M Hayku P® K HCNONB30BaHUIO B
00pazoBaTeIbHOM Ipoliecce B 001e00pa3oBaTeNbHbIX YupexaeHusx Ha 2022-2023 yueOHbIi ro.

TpebGoBanmii Kk pe3ynbTaTaM OCHOBHOTO 00IIero 00pa3oBaHus, MPEACTABICHHBIX B (DelepaIbHOM TOCYAapCTBEHHOM 00pa30BaTEILHOM CTaHIIAPTE
oOuiero oOpa3oBaHusl BTOPOTO MOKOJIEHUs. B HUX Tak)Ke yYUTBHIBAIOTCS UAEU Pa3BUTUS U GOPMUPOBAHUS YHUBEPCAIbHBIX YUeOHBIX JEHCTBUI AJst
OCHOBHOTO 00111eT0 00pa30BaHusl.

Metonuyeckux peKoMeHJaluii MuHuctepcTBa npocBemenus Poccuiickoir ®enepaunn no «Peanmuzanuu 00pa3oBaTeNbHBIX IMPOrPaMM
€CTECTBEHHOHAYYHOM M TEXHOJOTUYECKOW HAIPaBJIIEHHOCTEW M0 XMMUHU C HUCIOJIb30BaHHEM 000pyAoBaHMs IeHTpa «Touka pocTtay(yTBEp>KICHBI
pacropsbkeHreM MunucTepcTBa npocserenus Poccuiickoit @enepanuu ot 12 suBapst 2021 r.Ne P-6).

OcHoBHo#t o6pazoBatenbHOi nporpammbel MBOY COIL Ne 1 c.I'uzens Ha 2022-2023 yueGHBIH TOI.

[TonoxeHus 0 CTpyKType, MopsIke pazpaboTKU U yTBEpKAeHUH padouux mporpamm mo ®I'OC.

YueOHoro miana MBOY COLI Ne 1 c.I'uzens Ha 2022 — 2023 y4eGHBIi TO/I.

Y4eOHo-MeTOoAMYECKOE 0O0eclieYeHHe Kypca XUMHHU OCHOBHOM 0011e00pa30BaTeIbHOM HIKOJIbI

1.

2.
3.

O.C.I'abpuensn Xumus: 8 ki1.: yued. i obmeobpaszosar. yupexxaenuit / O.C.I'abpuensH, N.I.Octpoymos, C.A.Crnagkos — M.: Ilpocsenienue,
2020.

Xumust. 9 knace. @I'OC: yuel.11s1 o6meodpazonar. yupexaenuii / O.C.I'abpuensn, N.I.Octpoymos, C.A.CnankoB — M.: [Ipocsemienue, 2020.
Xumust: 8 KII.: SJIEKTPOHHOE MPHIIOKEHHE K YIEOHUKY.



10.
11.
12.

13.

Xumusi: 9 Ki1.: 3JIEKTPOHHOE MPUIIOKEHUE K YIEOHUKY.

O.C.I'abpuensa. Xumus. Paboune nporpammsl. [Ipenmernas nuaus yae6HukoB. O.C.I'abpuensnH, U.I.Octpoymon, C.A.CnaakoB 8—9 knaccel /
IIpocsemenue.

Boposckux T.A. Tectsl o xumuu. A30T u ochop. Yriepon u kpemauid. Metamibl.9 kiacc.

Boposckux T.A. Tectsl o xumuun. Kiaccuduxanus XUMUYECKUX peakivii. XMMHUYECKHE PEaKkIMy B BOAHBIX pacTBopax. ['amorensl. Kucinopon u
cepa. 9 kiacc.

O.C.I'abpuensa . Xumus: padodas terpans: 8 kit / O.C.I'abpuensa — M.: [IpocsenicHue.

I'apa H. H. Xumust: 3agaunuk ¢ «mmoMmomuaukom»: 8—9 k1. / H. H. I'apa, H. . I'abpyceBa. — M.: IIpocsernienue.

Pageuxnii A. M. Xumusi: nuaakrudeckuii Matepuain: 8—9 xir. / A. M. Pageukuii. — M.: IIpocBenienue.

I'apa H. H. Xumus. Ypoxu: 8 k1. / H. H. I'apa. — M.: [IpocBemenue.

bubnmoreka HaydHO- TOMYNSPHBIX W3JaHWUW JUIS TIOJYYEHHs OTIOJHUTENFHOW MH(OpMAIUK Mo MpeaMery (B KaOMHETe XMMHHM W B IIKOJBHOW
oubImoTeKe).

DneKTpOHHBIE 00pa30BaTEIbHbBIE PECYPCHI.

Hepeqeﬂb AOCTYIMHBLIX HCTOYHUKOB an[)opMamm
B pasaciic mpeacTaBJICH CIIMCOK KHUT U CCBIJIOK Ha CaﬁTBI, B KOTOPBIX Ooee H0}1p06H0 OCBCHICHBI PA3JIMYHBIC ACIICKThI paCCMAaTPpUBACMBIX

BOINPOCOB. VIX MOYKHO pEKOMEHI0BaTh KaK YUUTEI0, TaK U 00y4yaeMbIM, MPOSIBUBIIUM HHTEPEC K U3y4aeMOil TeMe.

1.
2.

3.
4.
5

10.
11.

12.
13.
14.

Bacunwes B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTukym 1o aHaIuTH4YeCKOd XuMuu: Yueb. nocodue as By30B.— M.: Xumus, 2000.— 328 c.
I'pocce D., BaitcmanTens X. Xumus aiis 1r0003HaTenbHBIX. OCHOBBI XUMHH 1 3aHUMAaTeNbHbIe onbIThL. I JIP.1974.Tlep.c nHem.— JI.: Xumus, 1979.—
392 c.

Hepnroubi B. @.Mup Boasl.— JI.: Heapa, 1979.— 254 c.

Kumun 1. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoactso mist cryaeatoB.— M.: MITY, 2006.— 322c.

Hcnonws3oBanue mudpoBhIX JIabopaTopuii mpu 00ydeHuu XuMuH B cpenneit mkose/ becranos I1. Y. Jlopodeer M.B., XKunun [I.M., 3umuna A.1.,
OpxexoBckuit [1.A.— M.: BUHOM. JlaGoparopust 3nanui, 2014.— 229 c.

Kpucramnsl. Kpucramnoruapare: Metoauueckue yka3aHus K laboparopHbeiM padotam. Mudtaxosa H.III., ITerposa T.H., Paxmarymnuna . ©.—
Kazanb: Kazan. roc. rexHois.yu-t., 2006.— 24 c.

Jleencon M.A.100 BompocoB ¥ OTBETOB 0 XUMHH: MaTepuaisl Ij1s ITKOJIBHBIX pedepaToB, GaKkyIbTaTUBHBIX 3aHATUH U CEMUHAPOB: Y4eOHOE
nocobune.— M.: «MzmarensctBo ACT»: «M3narenscTBo AcTpenby, 2002.— 347 c.

Jleencon U. A. Xumuueckue peakiuu: TemnoBoi agdekr, paBHOBecue, ckopocTb.— M.: OO0 «M3narensctBo AcTpens, 2002.— 192 c.

JIypse 0. IO. CnpaBouynuk no ananurudecko xumun.— M.: Xumus, 1971.— C.71—89.

Hazaposa T.C., I'pabeukuii A.A., JlaBpoBa B. H. Xumnueckuii sxcniepument B mkosie.— M.: [Ipocsemenue, 1987.—240 c.

Heoprannueckas xumus: B 3 1./ Iox pen. 0. JI. TpetbsikoBa.T.1: ®u3nuko-xuMuueckue OCHOBbI HEOPraHUUECKON XUMUU: YUEOHUK AJIS CTY/.
BbIcI y4yeb. 3aBenenuit/M. E.Tamwm, 0. JI. TpetssikoB.— M.: U3narensckuii neHTp «Akanemusy», 2004.—240 c.

[TerpsinoB 1. B. Camoe HeoObIKHOBEHHOE BeliecTBo B Mmupe.— M.: Ilenaroruka, 1976.— 96 c.

CrpensnukoBa JI. H. 13 yero Bcé caenano? Pacckasbl o BemectBe.— M.: Sy3a-npecc.2011.— 208 c.

Cycnennukoa B.M, Kucenesa E. K. PykoBoAcTBO 110 TPUTrOTOBIEHUIO TUTPOBAHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.



15. ®apaneit M. Uctopus ceeun: Ilep.c anrn./Ilox pen.b. B. HoBoxxunosa.— M.: Hayka. ['maBHas penaxius pu3nko-MaTeMaTHIECKOM
mutepatypsl, 1980.— 128 c., un.— (bubmmoTteuka «KBaHT»)

16. Xomuenko I'.I1., CeBactbsiHoBa K. 1. OKrcIuTENBPHO-BOCCTAHOBUTENNBHBIE peakiiuu.— M.: [Ipocemenue, 1989.— 141 c.

17. Dumuknonenus ms aereir. T.17. Xumus / I'nas.pen.B. A.Bononun, Ben.Hayd.pen.M.Jleeacon.— M.: AanTa +, 2003.— 640 c.

18. DOprumoll.Bona: kaura o caMom BakHOM BeliecTBe B mupe: mep.c pun.—M.: Kommnac I'ng, 2019.— 153 c.

19. Yeprtkos U.H., XKyxos I1. H. Xumuueckuii sKCriepuMeHT ¢ MaJIbIMU KOJIn4ecTBaMu peakTuBoB. M.: [Ipocsemenue, 1989.— 191 c.

20. Caiit MI'Y. I[Iporpamma Kypca XUMHHU JJIs1 ydaniuxcsi 8—9 kiiaccoB 0011eo00pa3zoBaTeIbHOM IIKOJIBI.

http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiit ®UIIN. OTKpBITHI OaHK 3aJaHui 111 (POPMHUPOBAHUS €CTECTBEHHOHAYYHOW IPaMOTHOCTH.

https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit EnunHast kosuiekius nudpoBhIX 00pa3oBaTeIbHBIX PECYpPCOB.

http://school-collection.edu.ru/catalog.

23. Caiit ®enepanbHbIi HEHTP HHPOPMAITHOHHO-00pa30BaTEIBHBIX PECYPCOB.

http:/fcior.edu.ru/

B oOyuenun xumuun OOJIbIIIOE 3HAYECHUE UMEET DKCIEPUMEHT. AHAIM3UPYS PE3YIbTaThl MPOBEAEHHBIX OIBITOB, YJallluecs YOSKIATCs B TOM,
YTO T€ WJIM WHBIC TEOPETUUYECKUE MPEICTABIICHHUS COOTBETCTBYIOT WJIM TPOTHBOPEYAT PEATHHOCTU. TOIBKO OCYIIECTBIISAS XHMHUYCCKUN IKCIIEPUMEHT
MOHO TPOBEPHUTH JTOCTOBEPHOCTh IMPOTHO30B, CJICIIAHHBIX HA OCHOBAHUM TEOPHH. B mporiecce 3KCIepuMeHTaIbHON paboThl ydaluecs mpuoOpeTaroT
OTIBIT TIO3HAHUS PEATLHOCTH, SIBIISIONIMNCS BaXXHBIM dTaroM (GOpMUpOBaHUS Yy HUX YOEKICHUH, KOTOphIE, B CBOIO OUYEpeb, COCTABJISIOT OCHOBY
Hay4YHOTO MHPOBO33pPEHHUSI.

Buenpenue oOopynoBanusi mudposoil nadopartopun nentpa «Todka pocra» MO3BOJUT KAYECTBEHHO HW3MEHHUTH MpoIecC OOyueHUs XUMUHU.
KonunuecTBeHHBIE SKCTIEPUMEHTHI MO3BOJIAT MOJIy4aTh JOCTOBEPHYIO HH(POPMAIMIO O MPOTEKAHUU TE€X WM MHBIX XUMHUYECKUX MPOIEccax, O CBOMCTBax
BemecTB. Ha OCHOBE MOJY4EeHHBIX 3KCIEPUMEHTANBHBIX JaHHBIX 00y4aeMble CMOTYT CaMOCTOSITENIHO JejaTh BBIBOJBI, 0000IIAaTh pe3yabTaThl,
BBISIBJISITH 3aKOHOMEPHOCTH, YTO OJJHO3HAYHO OYJET CII0COOCTBOBATH MOBBIIIIEHUIO MOTUBAIIUU O0YUECHHS IIKOJIBHUKOB.

Jliig u3ydeHus npeaMera « XMMUs» Ha 3Tare OCHOBHOTO o0miero oopasoBanus otBoautcs 140 gacos:

8 xmacc —70 gacos;

9 kmacc —70 gacoB (68 4acoB 10 TUTAHUPOBAHHUIO).

Jannast oOpa3oBaTenibHas porpaMma oOecreurBaeT YCBOCHUE yYalllMMKCS BaXKHEHIINX XUMUYECKUX 3aKOHOB, TEOPUH U MOHATHI; hopMHUpyeT
MIPEJICTABJICHUE O POJIM XMMHUHU B OKPY>KAIOLIEM MUPE U >KU3HU 4yesoBeka. [Ipu 3ToM 0CHOBHOE BHUMAHHE YAETSETCS CYHIHOCTH XUMHYECKUX PEaKuil U
METO0/IaM UX OCYIIECTBIICHUSI.

OgHuM M3 OCHOBHBIX MPUHUUIIOB MOCTPOCHUS IMPOTPAMMBbI SIBJISIETCS MPUHLMII JOCTYIHOCTH. ODKCIEPUMEHTAJbHbIE IaHHBIE, MOJyYEHHBIE
yUYaIIUMHCS. TIPH BBIMOJHEHUH KOJIMYECTBEHHBIX OIBITOB, MO3BOJIAIOT YYAIIUMCS CAMOCTOSITEJIBHO JIelaTh BBIBOJIBI, BBISIBIATH 3aKOHOMEPHOCTH.
[Toaxo/bl, 3a7I0KEHHBIEC B COJIEPKaHKUE MPOTPAMMBbI Kypca, CO3al0T HEOOXOAUMBbIE YCIOBUS ISl CUCTEMHOTO YCBOGHUS YYalIUMUCS OCHOB HAyKH, AJIs
obecrieueHrs pa3BUBAIOIIETO W BOCHHUTHIBAIOIIETO BO3JEHCTBUS 00yUeHHUs HAa TUYHOCTH yuarierocs. @opmMupyeMmble 3HAHUS JODKHBI CTaTh OCHOBOM
CUCTEMBI YOSKIEHUH MKOJIbHUKA, IICHTPAIBHBIM SAPOM €0 HAYYHOTO MHUPOBO33PEHHUSL.



Ha ©Oase mentpa «Touka pocray oOecrneduBaeTcsi peanu3anus 00pa3oBaTENbHBIX MPOrpaMM €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOMN
HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C TPEOOBAHUSMH 3aKOHOJATENILCTBA B cdepe oOpa3oBaHUS M ¢ y4éToM pekomeHnanuii dene-
pabHOTO OTepaTopa yueOHOTO MpeaMeTa « XUMHUD».

OO6pazoBarenbHas MporpaMmma Mo3BOJISIET MHTETPUPOBATH peaiu3yeMble MOAX0bl, CTPYKTYPY M COJEp)KaHue MPHU OpraHu3aluyd 0Oy4eHHUsT XUMUHU
B 8—9 Kitaccax, BEICTPOCHHOM Ha 0a3e JH000ro U3 JOCTYIHBIX yaeOHO-MeToandeckux koMiiekcos (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay npu peanusanuu nasHoit OIl nmo3Bosiser cozdams ycnosus:

— JUIA pacUIMpeHusl COAep>KaHMs IIKOJIFHOTO XUMHUYECKOTO 00pa30BaHuUs;

— /1715 IOBBILIEHUSI I03HABATEIBHON aKTUBHOCTH 00YYAIOIIUXCSI B €CTECTBEHHOHAYYHOM 001aCTH;

— U pa3BUTHS JMYHOCTH peOEHKa B Ipoliecce 00ydeHHsI XUMHH, €T0 CIOCOOHOCTEH, (GOPMUPOBAHHS U YIOBICTBOPEHUS COLIMATBHO 3HAUNMBIX
UHTEPECOB U MOTPEOHOCTEN;

— 7175 paboThl C OJapEHHBIMU IIKOJIbHUKAMM, OpPraHU3allK X Pa3BUTHSI B Pa3IMUHBIX 00JIaCTAX 00pa3oBaTeIbHON, TBOPUECKON AECSITEIbHOCTH.

ean u 3agaun

— Peanmzanus ocHOBHBIX 00111€00pa30BaTEIbHBIX MIPOrPAMM 10 y4EOHBIM MpPEeIMETaM eCTECTBEHHOHAYYHOM HAIPaBICHHOCTH, B TOM YHCJE B paMKax
BHEYPOUYHOH AEATEIHHOCTH 00yUYarOIINXCS;

— BBEICHHE COBPEMEHHBIX CpENCTB OOyYeHWs W BOCIHTAHUA Ui HW3Y4eHHS (B TOM 4YHCIE OSKCICPUMEHTAIHHOTO) AWCIHILIAH (MOIYyJIeH)
eCTeCTBeHHOHay‘IHOfI HaIlpaBJICHHOCTU IIPU pCajiu3allii OCHOBHBIX O6HI€O6pa30BaTCJH>HBIX mnmporpaMmm 1 JOIMOJHUTCIbHBIX O6HICO6paBOBaTeJ'IBHBIX
IporpamM, B TOM YHCJIE ISl PACHIMPEHHsSI COAEPKaHUs yIeOHOro peamera « XUMUS.

— BOBJICUCHHC yUallIUXCA B IPOCKTHYIO JACATCIbHOCTD.

[IpodunpHeiii KOMIUIEKT oOOpyaoBaHus IeHTpa «Touka pocrtay obOecmeunBaeT 3(PPEKTHBHOE TOCTHXKEHHE OOpa30BATEIBHBIX PE3yIbTATOB
00yyarouuMucs Mo nporpaMMmaM e€CTECTBEHHOHAYUHOM HaIlpaBJIE€HHOCTH, BO3MOXKHOCTD YIIIYOJEHHOTO M3Y4EHHUs OTIENbHBIX MPEIMETOB, B TOM YHUCIIE
i (popMUpPOBaHUSI N300pETATENHCKOr0, KPEaTUBHOTO, KPUTHUYECKOTO MBIIIJICHUS, Pa3BUTHUSI (PYHKIIMOHAIBHON TPAMOTHOCTH Y OOyYaloUIuXxcs, B TOM
YHUCJIE €CTECTBEHHOHAYYHON M MAaTEMaTH4ECKO.

DKCIIEpUMEHT SIBJISIETCSI HCTOYHUKOM 3HAHUN U KPUTEPUEM MX UCTUHHOCTH B Hayke. KOHIeNIHs COBpeMeHHOro 00pa3oBaHusl OApa3yMeBaeT, uTo
B y4eOHOM SKCIIEPUMEHTE BEIYILIYIO POJIb JOJHKEH 3aHITh CAMOCTOSTENbHBIN HCCIeI0BaTENbCKUN YUeHUUECKUN AIKCIIEPUMEHT.

CoBpeMeHHbIE 3KCIIEPUMEHTANIBHBIE HCCIIEIOBAHUS MO0 XUMUHU YK€ TPYIAHO HPEICTaBUTh O€3 HUCIOJIb30BAaHUS HE TOJBKO aHAJIOrOBBIX, HO U
nupoOBBIX H3MEPHUTENBHBIX MpubopoB. B denepansnom ['ocymapctBenHoM O6paszoBatenbHoM Cranmapre (PI'OC) mpommcaHO, YTO OJHHM W3
YHHUBEpPCAJIbHBIX YUEOHBIX ACHCTBUIM, MIPHOOPETAEMBIX yYAIIUMHUCS, TOJIKHO CTaTh YMEHHE
«TIPOBE/ICHUS OTBITOB, IPOCTHIX IKCIEPUMEHTATBHBIX UCCIEIOBAHUH, IPSIMBIX U KOCBEHHBIX U3MEPEHHI C HCIOIb30BAaHHUEM aHAIOTOBBIX U HU(POBBIX
M3MEPUTENBHBIX TPHOOPOBY.

VY4eOHbIi SKCIEPUMEHT MO0 XUMHUH, MPOBOAMMBIA Ha TPAJAULMOHHOM OOOpyIOBaHUM, 0e3 mpuMeHeHHUs UU(POBBIX JabopaTopuii, HE MOXKET
MO3BOJIMTH B MOJIHOM Mepe PElIUTh BCE 33a/1a4l B COBPEMEHHOM IIKOJIe. DTO CBS3aHO C PSAOM MPUYHUH:

—  TPaauIMOHHOE WIKOJIbHOE O0O0OpYJOBaHHME U3-32 OTPAHUYEHHUS TEXHUYECKUX BO3MOXKHOCTEH HE TO3BOJIIET TMPOBOJUTH MHOTHE

KOJIMYECTBEHHBIE UCCIIEIOBAHUS;
—  JIIUTENBHOCTH MPOBEACHUS XUMHUYECKUX HCCIEI0BAHUN HE BCET/IAa COTJIACYETCs C ATUTENbHOCTHIO yIEOHBIX 3aHSTHIA;
—  BO3MOHOCTH MPOBEICHUS MHOTUX UCCIIEIOBAHUN OrpaHUYUBACTCS TPEOOBAHUAMU TEXHUKHU O€30TIACHOCTH U Jp.



[udposass nabopaTopHsi MOJHOCTHIO MEHSET METOAUKY U COAEp)KaHUE SKCIEPUMEHTAJIBHON NEATENbHOCTH M PEIIAET BBIIICTIEPEUHCICHHbIC
npo6nemsl. IIIMpokuii criekTp 1aTYNKOB MO3BOJISIET YHAIIUMCS 3HAKOMUTBCS C TTapaMeTpaMH XUMHUYECKOTO SKCIIEPUMEHTA HE TOJIBKO HAa KaYeCTBEHHOM,
HO W Ha KOJIMYECTBEHHOM ypoBHe. LludpoBas mabopaTopus MO3BOJSET BECTU JIUTEIBHBIN SKCIEPUMEHT Ja)Xe B OTCYTCTBHE JKCIEPUMEHTATOpa, a
4acTOTa UX U3MEPEHUU
HEIO/IBJIACTHA YEJIOBEYECKOMY BOCIIPUATHIO.

B npornecce hopmupoBaHus IKCIIEPUMEHTAIBHBIX YMEHUH YIEHUK 00ydaeTcst IpeCTaBiIsATh HH(OpMAIHIO 00 UCCIIeIOBAaHUN B YETHI PEX BHIAX:

B Bep6aJH)HOMI OIIMCBIBATDH OKCIICPUMCHT, CO3aBaThb CJIOBCCHYIO MOACIIb OKCIICPUMECHTA, CI)I/IKCI/IpOBaTI) BHUMAaHHWEC HAa U3MEPACMBIX BCIIMUMNHAX,
TCPMHUHOJIOTUH

B TaOJIMYHOM: 3alOJHATH TAOJMIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHHS I'paduKOB (IPU ITOM y YYaIIUXCS BO3HUKACT IMEPBUYHOE
IIpeJICTaBJICHUE O MacITabax BEJINYMH);

B rpa@uueckoM: CTpOUTh TpaduKyd MO TaOIUYHBIM JaHHBIM, YTO JAaET BO3MOXKHOCTb Mepexoja K BbIJIBUKEHUIO THIIOTE3 O XapakTepe
3aBUCHUMOCTU MCXKAY BCIUMYMHAMH (HpI/I OTOM YYUTCIIb MOKAa3bIBACT MPCUMYLUICCTBO B BHU3yaJlW3allMU 3aBHCHMOCTEH MCXKY BCIIMYWHAMH,
HarJiiJHOCTh U MHOTOMEPHOCTb);

B BH/JIE MAaTEMAaTUYECKUX YPAaBHEHUN: JaBaTh MaTEMaTUYECKOE ONMCAHNE B3aMMOCBSI3M BEJIMNYMH, MaTeMaTHUeCcKoe 0000IIeHHE.

[lepexon OT Kaxa0TO 3Tarna MnpeacTaBieHus] HHPOPMAIMK 3aHUMAET JOBOJIBHO OOJIBIION MPOMEKYTOK BpeMeHU. B 7—8 kiaccax 3TOT mporuecc
HE0O0X0/IUM, HO B CTApIIMX KJIaccaX MOKHO ObUIO OBl 3TO BpeMs MOTPATUTh Ha pelleHre 0osiee BaXKHBIX 3a1a4. B aTom mnane nudposbie 1adopaTtopun
CYIIECTBEHHO SKOHOMST BpeMs. JT0 BpeMs MOXHO notpaTuTh coriacHo ®I'OC Ha dopmMupoBaHue MCCIEAOBATEIbCKUX YMEHUH yJalluxcs, KOTOpbIe
BBIPAXKAIOTCS B CIEIYIOIIUX JIEHCTBUAX:

ompeeseHue mpoOIeMbl;

IMOCTAHOBKA MCCJIEIOBATEILCKOM 3a1a4H;
MJIAHUPOBAHUE PEIICHUS 3a/1a4H;

MOCTPOEHUE MOJICIIEH;

BBIJBHMKCHHE THIIOTE3;

AKCIIEPUMEHTAJIbHAS MPOBEPKA TUIIOTE3;

aHaJIM3 JAHHBIX SKCIIEPUMEHTOB WJIU HAOJIOICHUIA;
(hopMyIupOBaHUE BHIBOJIOB.



1. ITAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbI

BHeypouHoii aesitesibHOCTH « KJIYDB IOHOI'O XUMUKA» (IxkcnepumMeHTaJIbHAsE XumMus) 1A 8-9 kiaccos
¢ HCIOJIL30BaHHMEM 000pyA0BaHuA UM POBOH J1adopaTopun
«Touka pocra»

JIuunocmmuwle pe3ynomamot
Obyuarowuiicss noayuum 803MONCHOCHb 0151 (POPMUPOBAHUS CLEOVIOWUX TudHOCmHbIX YV V]

ompeieJIeHue MOTHBALIMY U3YYCHUS yUeOHOTO MaTepHaa;

OIIEHUBAHME YCBAWBAEMOT0 Y4€OHOTO MaTepualia, HCXOIs U3 COIMATIbHBIX U JJMYHOCTHBIX IICHHOCTEH;

TIOBBIIICHUE CBOETO 00Pa30BATEILHOTO YPOBHS M YPOBHS TOTOBHOCTH K U3YYEHHIO OCHOBHBIX UCTOPUUECKUX COOBITHIM, CBSI3aHHBIX C
pa3BUTHEM XUMUHU U OOIIECTBA;

3HAHHUE MPABUJI MOBEJCHUS B YPE3BbIUANHBIX CUTYALIHSIX;

OIIEHUBAHUE COIUATBHON 3HAYMMOCTH MPOPECCU, CBA3AaHHBIX C XUMHEH;

BIIaJIEHUE TIpaBUIaMu 0€30TaCHOTO OOpaIIeHUs C XUMUYECKUMH BEIIECTBAMU U 000PYI0BAHUEM, MTPOSIBJICHUE YKOJIOTHIECKOU KYIbTYPHI.

Memanpeomemmnuwie pezyibmamot
Pecynamuesnvie

Obyuarowuiicss NOIY4YUm 803MONCHOCMb OJisl hopmuposanus ciedyrowux pecyismusHolx YV

1eJenoiaranye, BKItOYas MOCTAaHOBKY HOBBIX IieNied, mpeoOpa3oBaHHe MPAKTUUECKOW 3a/ladd B TMO3HABATEIBHYIO, CAMOCTOSTEIbHBIN aHAIN3
YCIIOBUH JOCTHKEHUS 1€ HA OCHOBE YYETa BBIJICJICHHBIX YIUTEIEM OPUCHTUPOB JICHCTBUS B HOBOM YYCOHOM MaTepHalie; INIAaHUPOBAHUE ITYTH
JIOCTYKCHHUS TICTICH

yCTaHABJICHHUE IEJICBBIX IPUOPUTETOB, BBIJCIICHHE aJIbTEPHATUBHBIX CIIOCOO0B TOCTHXKEHUS 11EIM B BBIOOp Hanbosee 3(h(peKTUBHOTO criocoba;
YMEHHUE CaMOCTOSITEIIFHO KOHTPOJHUPOBATh CBOE BPEMS U YIIPABJISATh UM,

yMEHHUE TPUHUMATh PEIICHUSI B IPOOJIEMHON CUTYAITUH;

MMOCTaHOBKA Y4eOHBIX 3a/1a4, COCTaBJICHUE TJIaHa | MOCJICI0BATEIbHOCTH JICHCTBUI;

opraHu3zarys pabo4yero MecTa MpH BBHIITOJIHEHUH XUMHUECKOTO SKCIICPUMEHTA;

MIPOTHO3UPOBAHUE PE3YIbTATOB O0yUYCHHS, OLIEHUBAHIE YCBOCHHOTO MaTepuraia, OI[eHKa KaueCTBa U YPOBHS MOJYYSHHBIX 3HAHUM, KOPPEKIIUS
IJIaHa ¥ croco0a ACHCTBUS TPH HEOOXOTUMOCTH.

Ilo3nasamenvibie

Obyyarowuiics NOIYYUM 803MOACHOCHY OJisL hOPMUPOBaHUs cledyiouux nosHagamenvhvix YV/I:

IIOHUCK U BBIICIICHHUEC PIH(i)OpMaI_II/II/I;
aHaJIn3 YCJIOBI/Iﬁ u Tpe6OBaHI/II>’I 3aJaa4u, BLI60p, COMOCTaBIIEHHE U 000CHOBaHUE CIIOCO0a pCHICHUA 3a1a1U;
BLI60p HanOoJIce B(I)(I)CKTI/IBHBIX CII0CO00B peuicHus 3a1a4i B 3aBUCUMOCTU OT KOHKPETHBIX YCJ'IOBI/II\/'I;



—  BBLABIDKEHHE U 000CHOBAaHUE TUIOTE3bI, BHIOOP criocoba e€ MpoBepKH;

—  CaMOCTOSITEJIBHOE CO3aHHE AJITOPUTMA AEATEILHOCTH IIPH PELIEHUH IPo0JIeM TBOPUECKOro U IIOMCKOBOTO XapaKTepa;

—  YMEHHS XapaKTEepPH30BaTh BEIIECTBA 110 COCTABY, CTPOCHHIO U CBOMCTBAM;

—  ONMCHIBAaHHME CBOWCTB: TBEP/BIX, KUIKHX, Fa3000pa3HbIX BELIECTB, BBICICHHE UX CYIIECTBEHHBIX IPU3HAKOB;

—  n300pakeHue cOCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMHYECKHX (POPMYIT U CYIITHOCTH XMMUYECKHX PEAKIUil C TOMOIIBI0 XUMUYECKUX
YPaBHEHUN;

—  IpOBeJCHUE HAOMIOICHHIA, OTIMCAHNE IPU3HAKOB M YCIOBUN TECUCHHUS XMMUYECKUX PEaKLUi, BHIIOJHEHNE XHMMUYECKOTO IKCIIEPIMEHTA, BHIBOIBI
Ha OCHOBE aHaJIM3a HAOIOICHHI 32 HKCIIEPIMEHTOM, PEIICHUE 3a/1a4, TIOJIydeHNe XUMUIECKO HH(OpMAINH U3 PA3INIHBIX HICTOYHUKOB;

—  yYMEHHE OPTaHU30BBIBATh UCCIICIOBAHUE C IIEIBIO IIPOBEPKU TUTIOTES;

—  yYMEHHE JIeNaTh yMO3aKIIoueH!s (MHAYKTUBHOE ¥ TI0 aHAJIOTHH) U BHIBOJIBI,

—  yMeHHe 0OBEKTHBHO OIICHHBATh HH(OPMAIMIO O BEIECTBAX U XMMUYECKHUX MPOIIECCaX, KPUTUIECKH OTHOCHUTHCS K TICEBIOHAYIHON
nH(pOopMalNH.

Kommynuxamusnule
Obyuarowuiicss NOIY4YUm 803MONCHOCMb OJisl POPMUPOBAHUS CLEOYVIOWUX KOMMYHUKamusHblx Y V][

— TIOJHO€ ¥ TOYHOE BBIPAKEHUE CBOMX MBICIICH B COOTBETCTBUH C 33a/1a4aMH U YCIOBUSAMH KOMMYHUKAIIUH;

— aJICKBaTHOE HMCITOJB30BAaHUE PEUEBBIX CPEACTB JJIA YIACTHUSI B JUCKYCCHH M apTyMEHTAIIMH CBOEH MO3UIMU, YMEHHUE MPECTABIATh KOHKPETHOE
coJiep’KaHue ¢ COOOIIEHHEM €ro B MMCbMEHHON U YCTHOM (popme, onpesiesieHue crnoco00B B3aUMOAEUCTBUS, COTPYJHUYECTBO B IIOUCKE U cOope
nHpopMaIuu;

— ompezeneHue cnoco0oB B3aUMOAEHCTBUS, COTPYJHUYECTBO B IOUCKE U cOOpe nHpopMalMY, ydacTue B TUaore, IIaHHPOBaHUEe OOUINX
croco60B paboThI, MPOSIBICHUE YBAKUTEIHHOTO OTHOIICHHS K IPYTUM YYalTUMCS; OTIMCAHUE COJIEP>KaHUs BBIMOIHIEMbIX JIEHCTBUH C LIEIBIO
OPUEHTUPOBKH B MTPEIMETHO- MIPAKTUUECKON ACSITETbHOCTH; YMEHUS YUUTHIBATh Pa3HbIE MHEHUSI U CTPEMUTHCS K KOOPIUHAIINH Pa3IMUHbIX
MO3UIUI B COTPYAHUYECTBE;

— ¢opMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIINIO, ApPTYMEHTUPOBATh U KOOPAMHHUPOBATH €€ C MO3UIMSIMHU MapTHEPOB B COTPYAHUYECTBE MPU
BbIPa0OTKE OOIIEro pelIeHus: B COBMECTHOM 1€ TEIbHOCTH;

—  OCYILECTBJISATh B3aUMHBII KOHTPOJIb U OKa3bIBAaTh B COTPYAHHUECTBE HEOOXOIMMYIO B3aMOIIOMOIIIb;

— IUIaHUPOBATh OOLIUE CIOCOOBI PabOTHI; OCYIIECTBISATH KOHTPOJIb, KOPPEKLIMIO, OLICHKY JIeHCTBUN MapTHEPA, yMETh YOEKIaTh;

— HCHOJBb30BaTh a/IEKBATHBIE S3bIKOBBIE CPEJICTBA AJISi OTOOPAKEHHSI CBOUX YyBCTB, MBICIIEH, MOTUBOB M MOTPEOHOCTEN; 0TOOpakaTh B peuu
(omucanue, 00bACHEHNE) COJIEpKAHNE COBEPILIAEMBIX JICHCTBUHN, Kak B (popMe IPOMKOI COIMANM3UPOBAaHHON peun, Tak U B (popMe BHYTpEeHHEN
peuu;

— pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIIUIO, HCIIOb3Ys CPEJICTBA YCTHOM M MUCbMEHHOM KOMMYHHUKAIIUU IIpU paboTe ¢ TEKCTaMH yueOHUKA U
JOTIOTHUTEIBHOU JIUTEPATYpOi, CIPAaBOYHBIMU Ta0JIHULIAMU, TIPOSBISATH TOTOBHOCTD K YBAXXCHHUIO HHOW TOYKU 3pEHUS MPU 00CYKACHUN
PE3yIbTAaTOB BBIMOJHEHHOM PabOTHI.




IIpeomemnmnuie pe3ynromamol
Obyuarowuiics Hayuumcs:

MPUMCHATH OCHOBHBIC MCTO/IbI ITIO3HAHUA: HaGHIOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,

OIIUCHIBATL CBOMCTBA TBépI[bIX, KUIKUX, FaBOOGPaSHBIX BCUICCTB, BBIACIIAA UX CYHICCTBCHHBLIC ITPHU3HAKH,

PacKpbIBaTh CMbBICI 3aKOHA COXPAHEHHUS MACChl BEIIECTB, aTOMHO-MOJICKYJISIPHOU TEOPHH;

pasiiniaTtb XUMHYCCKHUEC U (1)I/I3I/I'~I€CKI/I€ SABJICHU A,

HAa3bIBATb IMPU3HAKU WU YCJIOBUA NPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;

coOoaTh mpaBuia 0e30MmacHON PadoThl IPY MPOBEICHUH OTIBITOB;

MOJIb30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM U MTOCYIOH;

[oJIy4aTh, cOOMpaTh ra3000pa3Hble BEIIECTBA U PACIIO3HABATh UX; XapaKT€pPU30BaTh (U3NYECKUE U XMMUYECKHE CBONCTBA OCHOBHBIX KJIacCOB
HCOPraHNM4CCKUuX COCI[HHGHHﬁ, IMPOBOJUTDH OIIBITHI, MOATBECPKAAOIIUE XUMUYCCKUC CBOMCTBA HU3YUYCHHBIX KJIACCOB HCOPIraHNMYCCKUX BCIICCTB,
pacKpbhIBaTh CMBICT TIOHSTHS «PAcTBOP», BBIYMCIATH MAacCOBYIO JIOJI0 PACTBOPEHHOTO BEIIECTBA B PACTBOpPE, TOTOBUTH PACTBOPHI C
ONpEeAEeNIEHHON MAacCOBOM J10JI€M PAaCTBOPEHHOIO BEIIECTBA;

XapaKTepu3oBaTb 3aBUCUMOCTDH (1)I/ISI/I‘I€CKI/IX CBOMCTB BCIIIECTB OT THIIAa KpI/ICTaJIJII/IquKOfI peﬂléTKI/I, ONpCACIIATE BUJ XUMHYECKOU CBSI3HU B
HCOPraHNM4CCKUX COCANHCHUAX,

PaCKpBIBATE OCHOBHBIC IIOJIOKCHHA TCOPUU BHGKTpOJII/ITI/ILIeCKOﬁ aucconrangruu, COCTaBJIATH YPAaBHCHUA 3J'IGKTpOJ'II/ITI/I'-IeCKOI\/II Jucconualnnmn
KHCJIOT, IIEJIOYEH, COJIeH 1 peakIiii HOHHOTO 0OMEHa;

PaCKphIBATE CYIIHOCTb OKHCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ, ONpeCACIIATE OKHCIUTCIIb WU BOCCTAHOBUTCIIb, COCTABJIATHL YpPaBHCHHA
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

Ha3bIBaTh ()aKTOPBHI, BIUSAIONIUE HA CKOPOCTh XUMUYECKOUN peaKinu;

XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTaBOM, CTPOEHHUEM U CBOMCTBAMHU HEMETAJUIOB U METAJLIOB;

MIPOBOJUTH OMBITHI 110 MOJIYYECHUIO U U3YYEHHIO XUMUYECKUX CBOMCTB pa3InYHbIX BEIIECTB;

IrpaMOTHO OOpaIaThCs C BEIIECTBAMU B MIOBCETHEBHOM KU3HU.

Odyuarowguiica noayuum 603MOMCHOCHb HAYUUMbCA:

BBIJIBUTaTh U MPOBEPATH SKCIIEPUMEHTAIBFHO TMIOTE3bl O XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHHUS, X CIOCOOHOCTH
BCTYINATh B XUMUYECKHE PEAKIIMHU, O XapaKTepe U MPOIYKTaX Pa3INYHbIX XUMHUUYECKUX PEaKLnii;

XapaKTepH30BaTh BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTAHABIMBATH IPUYUHHO-CJICICTBEHHBIE CBS3H MEXKIY TaHHBIMHU
XapaKTepUCTUKAMH BEIECTBA;

COCTaBIISATh MOJICKYJISIPHBIE U TIOJTHbIE HOHHBIE YPaBHEHHS 110 COKPAIIEHHBIM HOHHBIM YPAaBHEHUSM;

MIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIIATh OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA C YUYETOM CTENEHEH OKUCICHUS
3JIEMEHTOB, BXOJSIIUX B €70 COCTAB;

BBIJIBUTATh U MPOBEPATH SKCIIEPUMEHTAIBFHO THIIOTE3bI O Pe3yJIbTaTax BO3ACHCTBUS Pa3INUHbIX ()aKTOPOB HA H3MEHEHHE CKOPOCTH XUMUYECKOM
peaxiuu;

MCIO0JIb30BaTh MIPHOOPETEHHBIE 3HAHUS 11 KOJIOTUYECKH TPAMOTHOTO MOBECHHS B OKpYXKAIOIIeH cpee;



—  HCIIOJIb30BATh MPHOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIMY TIPU BBIOJHEHUH IPOEKTOB M PEIICHUH y4eOHO -MCCIeI0BATEIbCKHUX 3a/1a4 110
U3YYEHHIO CBOMCTB, CLIOCOOOB MOJIy4EHHUs] U PACIIO3HABAHUS BEILECTB;

—  0OBEKTHUBHO OIICHWBATh HH(OPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIECCAX;

—  OCO3HAaBaTh 3HAYEHHUE TEOPETUUYECKUX 3HAHUN IO XUMUH JUIsl IPAKTUYECKOM JESATEIHOCTH YEII0BEKA;
CO3/1aBaTh MOJICJIH U CXEMBI JIJIsl pEIIeHUs yUeOHBIX M MO3HABATEIBHBIX 33Ja4; TOHUMAaTh HEOOXOAMMOCTD COOIOICHHS MTPEIIHCAHuUH,

npeajaracMbiX B MHCTPYKLIUAX IO UCITOJIB30BAHHIO JICKAPCTB, CPCACTB OBITOBOI XUMHH U ap.

(I)OprI KOHTPOJIsA

Dopmuposanue HKT-komnemenmnocmu ooyuaroujuxcs

VY4eHHuK HayduTCs:

- UCIIOJIb30BaTh pa3Hble NMPHEMBI TIOMCKa HH(POPMAIIMU HA NEPCOHATIBHOM KOMITBIOTEpE B 00pa30BaTEIbHOM IPOCTPAHCTBE C UCIOIB30BaHUEM 00OPYAOBaHUS
uudpoBoiil maboparopuu;

- HCTOJIb30BATh Pa3JInYHbIE CIOCOOB XPAaHEHUS M BU3YaIH3allMyd HH(POPMAIMH, B TOM YHCIIe, B Tpaduueckoit popme

DopmuposanueKkoMnemeHmHOCmu 8 00J1aCMU ONbIMHO-IKCNEPUMEHMATIbHOU U NPOEKMHOU 0essm elbHOCI U

YueHuk HAY4YUTCs IUIAaHUPOBATH U BBIIIOJIHATH yqe6Hoe HNCCICOOBAHUEC N y‘Ie6HBII>i IMPOCKT, MCITOJIb3Ys 060py)103aHHe, MOA€Ir, METO/IbI, TPUCMBI, AACKBATHLIC
HCCIIeTyeMOi mpolieMe.

VYeHHK MOIYYUT BO3MOKHOCTh HAay4YHTHCS CaMOCTOSTENBHO 33IyMbIBaTh, IIAHUPOBATH M BHINONHATH y4eOHOE HCCIENOBaHHME, YICOHBIH M COIHMATbHBINA
MIPOEKT 10 €CTECTBEHHOHAYYHOI HAIPaBICHHOCTH.

Yuem pesynomamoe eneypounoii oeamenvnocmu

Dopmbl U nEpUOOUIHOCIL KOHMPOTA

Bxoomnoii konmpons IpoBOANTCS B Havajie yueOHOro roAa Iuisi MPOBEPKH HAaYaIbHBIX3HAHUI U yMEHUN 00yJaromnuxcs.

Texywuii KoHmpo.ib TPOBOAUTCS HA KAKIOM 3aHATHH B (hOpME Ie1ar orndeCKOr oHaOII0ICHHUS.

Tecmosbiti KonmponbL OCYIIECTBIIAETCS 10 OKOHYaHUM U3Y4YEHHUS KaX0ro pas3zena.

IIpomesxcymounas ammecmayus TPOBOAUTCS B KOHIE Y4eOHOTO rozxa B popMe 3alMThI IPOEKTA,MTO3BOJISET MPOBECTU aHAIHM3 PE3yJIbTATUBHOCTH OCBOCHUS
00Yy4arOIMMHCS OCHOB OIBITHO-IKCIIEPUMEHTAIBHON U TIPOEKTHOM NeATETLHOCTH JAHHOT'0 Kypca BHEYPOUHOH IESTETbHOCTH « DKCIIEPUMEHTAIbHAS XUMHUS».

Kpumepuu oyenxu pe3yiomamos 0C60eHUs NPOZPAMMbL KypCa

Pabora oOyuwarommxcsi OLIEHHWBAETCS 1O TPEXYPOBHEBOW IIKaJle, MPEANONIAralonieHHaINYUe CICAYIOMUX YPOBHEH OCBOCHHS IMPOIPaMMHOrO MaTrepHasa:
BBICOKH, CPETHUM, HU3KHIA.

Boicokuii ypoBeHb: 00yJaroUuics JEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00pa30BATENbHOM NEATEIBLHOCTH, MPOSBISET
VHUIMATUBY, HE TPOITYCKAET 3aHATHsI 0e3 yBaKHUTEIbHOW MPUYUHBI, JEMOHCTPUPYET BBICOKMM YPOBEHb 3HAHWN W KOMIIETCHIIUH, BIIaJIC€T HA BBICOKOM
TBOPYECKOM YPOBHE MIPUOOPETEHHBIMH B XOJI¢ M3YUEHUS IPOrPpaMMbl YMEHUSIMU U HaBBIKAMH;



CpenHuii ypoBeHb: OOy4YalOUIMIiCS JEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B OOPAa30BaTENbHOM AEATEIBHOCTH, MPOSIBISIET XOPOLIMI
YPOBCHb 3HAHUH U KOMHGTGHHHIZ; HHUIUATHUBBI HE IIPOABIIACT, HO crocobeH NoAACPKNBATE MHULIMATOPA B MpCAjIaracMom I10J€ ACATCIbHOCTH, B I[OCTaTO‘{HOﬁ
CTCIICHU BJIAJICCT MOJIYUYaCMbIMU B XOAC U3YUYCHUA IIPOrpaMMbl YMCHUSAMU U HaABbIKAMU

Hu3kuii ypoBeHb: 00yyaromuiicss JeMOHCTPUPYET HEIOCTATOUHYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B 00pPA30BATENIbHOM AEATENbHOCTH, MOCEIIAeT
3aHATHA OT Cliy4das K CilIy4daro, IIOKa3bIBacT y,[[OBJICTBOpHTGJIBHBIfI YPOBCHBb 3HAHUU U KOMHCTCHHHﬁ, B IICJIOM cinabo BJIAZICCT IMOJIYYA€MBIMH B XOA€ U3YUCHUA
nporpaMmbl YMCHUSMU 1 HaBbIKAMU.

DopmMBbl pe3yJIbTATOB OCBOCHH S MPOrPaMMbl BHEYPOYHOM J1esITeIbHOCTH:

1. OT™eTKa ypOBHS JOCTH)KEHUN 00y4aIOLIErocs B JINCTE MeIarorndyeckoro HabIto1eHuUS;

2. 3anucH B XKypHasle y4éTa O pe3yJbTaTUBHOCTH y4acTHsI 00y4aroIMuXCcs B MEPOIIPUATHUAX PA3HOTO BUIA U YPOBHS (IMIIJIOM, IpaMoTa, 6J1aroJapHOCTb,

Zipyroe);
3. 3anmcu B xKypHane yuéra 00 yuaCcTUHU B BBIC3JHBIX MEPOIPUATHUSIX.



2. COAEP)KAHUE ITPOI'PAMMBbI
BHeypouHoii fesTesbHOCTH «KJTYD FOHOI'O XUMUKA» (AkcnepuMeHTa bHast Xumusi) Juis 8 kiaaccoB (70 yacoB)
¢ HCIOJIL30BaHHMEM 000pyAOBaHuA UM POBOH J1adopaTopun
«Touka pocra»

Pazjaen 1. OcHOBBI 3KCIIEPUMEHTATBHOM XUMUN (22 4)

XHMHS — HayKa dKCIIEpUMEHTalIbHasA. BBoaHBIN HHCTpYKTaX 110 Th

Hemoncmpayuonnsiit 3xkcnepumenm Ne 1.0O3HaKoMIIeHHE ¢ 1a00paTOPHBIM 000pyI0BaHNUEM; IPUEMBI 0€30TIACHOM PaOOTHI C HAM.
Ilpakmuueckas paboma Ne 1. IIpaBuna TexHuku 0€30aCHOCTH IPU paboTe ¢ 1abopaTopHBIM 000pyHOBaHUEeM. 3ydeHne cTpoeHus IaMeHmn»
MeTop! TO3HAHMS B XUMHH. DKCIIEPUMEHTAIBLHBIE OCHOBBI XUMUH

Jlabopamopustit onbim Nel.PaccMOTpEHHE BEIIECTB C Pa3IMYHBIMU (PU3MYECKUMU CBOMCTBaMU (MeJib, XKeJe30, IIMHK, CEPa, BOJIAa, XJIOPU HATPHS
Jlabopamopnuiii onvim Ne 2. «Jlo Kakoil TeMIiepaTypbsl MOKHO HarpeTh BEIIECTBO?»

Jlabopamopnuwiit onvim Ne3.V3ydcHre CBONCTB BEIIECTB: HarPEBaHUE BOJIBI, HarpeBaHue okcuaa kpemuus (IV).

Jlabopamopnuiii onvim Ne 4. «VI3mepeHne TemnepaTypbl KUIIEHHS BOJIbI ¢ TOMOIIIbIO JaTYUKa TEMIIEPATYPhl U TEPMOMETPa

Jlabopamopustit onbim Ne 5.«OnipeneieHre TeMIEPaTyphl TJIaBACHUS U KPUCTAJUTH3AIIUN METaJlIa

[lepBoHauanbHbIE XUMUYECKHE MOHATUS. YUCThIE BelllecTBa U CMECH

Jlabopamopnuiii onvim Ne6. ViccnenoBanne GU3NUECKUX U XUMUYECKAX CBOMCTB MPHUPOTHBIX BEMIECTB (M3BECTHSIKOB).

UYucrele BemecTBa U cMecu. CriocoObl pa3ziefieHus: cMeceil: 1elicTBUe MarHuTOM, OTCTauBaHue, GUIbTPOBAHKE, BbIIIApUBAHUE, KPUCTAIN3ALINS,
JTUCTUIUIALIMSL.

Jlabopamopuwtit onbim No7. PazieneHue CMecH KeJIe3HbIX OTIMIIOK M CEPBI C TIOMOIIBI0 MarHUTA.

Jlabopamopnuuiii onvim Ne8.IlpurotoBneHue u pa3feeHUE CMECH XKele3a U Cepbl, pa3/ielieHne cMecH HeTU U BOJbI (PACTUTEIHLHOTO Macia U BOJbI).
Ilpakmuueckasa paooma Ne 2. Opiiaienrie HaBBIKAMH pa3JielieHUs OJHOPOJHBIX M HEOTHOPOIHBIX CMECEH: OTCTanuBaHue, (GUILTPOBAHUE,
BbINIAPUBAHUE, KPUCTAJUIM3AIMS, TUCTHILISAIMS (IEPETOHKA).

®u3nuecKrue 1 XUMHUYECKHE SIBJICHUSI.

Jemoncmpayuonnwtii 3kcnepumenm Ne 2. «BpliereHre U NOTJIOMICHUE TEIUIa — MPU3HAK XUMUYECKOM PeaKIm»

Jlabopamopnuuiit onvim Ne9.Ilpumeps! pu3ndeckux sSBICHUN: crubaHue CTeKISHHON TpyOKH, KUTISTUeHHEe BObI, IIaBJICHHUE MapaduHa.
Jlabopamopustit oneim Nel0.IlpuMepbl XMMUUECKHUX SIBIICHUN: TOPEHHE IPEBECUHBI, B3aUMO/ICHCTBHE MpaMopa ¢ COJISTHOW KHCIIOTOM.

ATOMBI 1 MOJIEKYJIbI, MOHBL. BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTpoeHus. Kpucramiueckue pemeTk.

Jemoncmpayuonnsiii onvim Ne 3.«TemnepaTypa raaBiaeHHs BEIIECTB C Pa3HBIMU TUIIAMU KPUCTAIMUECKUX PEIIETOK»

[IpocThie 1 cIOKHBIE BENIECTBA. XUMUYECKUM 3J1eMeHT. XUMUYecKuid 3HaK. [IpocThie BeniecTBa: MeTamibl U HEMETaJIbI.

Jlabopamopnuwiit onvim Ne 11. 3HakoMCcTBO ¢ 00pa3aMu MPOCTHIX BEIIECTB: METAIJIOB U HeMeTallIoB. OnucaHue CBONCTB.

Jlabopamopnuwiit onvim Nel2.13yuenue oOpa3oB METAJUIOB U HEMETAJUIOB (CepBl, XkKele3a, aTlOMUHUS, rpaguTa, MEAH U Ap.).

CrnoxHbl€ BelllecTBa UX COCTaB U CBOMCTBA.

Jlabopamopnuuii onvtm Ne 13. 3HakoMCTBO ¢ 00pa3liaMy CJIOKHBIX BELIECTB, MUHEPAJIOB U TOPHBIX MOopoa. OnucaHue CBOUCTB.
Jlemoncmpavyuonnwtii 3kcnepumenm Ne 4. «Pa3znoxeHue BOJIbI SJIEKTPUUECKUM TOKOM

Jlabopamopuuuii onerm Neld.VcnpiTaHMe TBEPIOCTH BEILIECTB € MOMOMIbIO Kosutekuu «Illkanxa TBeprocTn.



@opMyIIbl CIOKHBIX BellecTB. KauecTBEHHBIN U KOJMYECTBEHHBIN COCTAaB BEILIECTBA.

Jlemoncmpayuonnstit 3kcnepumenm Ne 5. «Paznoxenue ocHopHoro kapoonara menu (I1) (mamaxura)»

DopMyIIbI CIOKHBIX BellecTB. KauecTBEHHBIN U KOJIMUECTBEHHBIN cOCTaB BellecTBa. Ha3BaHus CIIOKHBIX BEIIECTB. PEaKTUBBL. DTUKETKH.

I'pynnel XpaHeHUs: peakTUBOB. Y CJIOBUS XPAHEHHUs U UCIIOJIb30BAHMUS.

3aKOH COXpaHEHHUsI MAaCcChl BEIECTB.

Jemoncmpayuonnsiit 3kcnepumenm Ne 6.«3aK0H COXpaHEHHUS MacChl BELIECTBY»

XHAMHUYECKUE IPEBPALLCHAs. XUMUYECKUE PEAKLIUN.

Jlabopamopnuiit onvim Nel5.Ilpu3Haku npoTeKaHUs] XUMUYECKUX PEAKIMI: HarpeBaHUE METHOW TPOBOJIOKH; B3aUMO/IEHCTBUE PACTBOPOB €AKOTO
HaTpa U XJIOpUJa MEJU; B3aUMOJEHCTBHE PACTBOPOB YKCYCHON KMCIIOThI U FMIpoKapOOHaTa HaTpus.

XHWMHUYECKUE YPAaBHEHM. BBINIOJIHEHHE TPEHUPOBOYHBIX YIIPAXHEHNUN 10 COCTABJICHUIO YPABHEHUN XUMHUECKUX PEAKIIUN

THUIbI XUMHYECKUX PEaKIIHil

Jlabopamopnuwiit onvim Nel6. Turbl XUMHUYECKUX PEaKIUi: pasiiokenne ruapokcuna meau (I11); B3anMoeiicTBre xere3a ¢ pacTBOPOM XJIOpHIa METH
(I1), B3aumoneiictBue okcuna meau (I11) ¢ pacTBOpom coJIIHOM KUCIIOTHI.

IToaroroeka x I'MA, BIIP.

Tecmoesutii Konmpob: «OCHOBBI HIKCIIEPUMEHTAITLHON XUMUI.

Paznea 2. [IpakTHKYM 110 M3Yy4YeHHMIO ra30B: KUCJI0poaa u Boaopoaa (7 1)

Kucnopon. Peakmuu, rcnionib3yemMble 1Jis MOTYIEHUST KHCIIOPOa B JabopaTopuun

Jemoncmpavyuonnsiit 3xkcnepumenm Ne 7. «llomyuenue u cobrupanue Kuciopoja B 1ab0paTopyuu U 3alI0JIHEHUE UM ra30MeTpay
XHUMHUYECKUE CBOMCTBA KUCIOpoaa. OKCUIBI.

Jlabopamopustit oneim Nel7.«['openue cepbl u pocdopa Ha BO3AYyXE U B KUCIOPOICH»

Jlabopamopustit oneim Nel8.«['openue sxene3a, MeIu, MarHusl Ha BO3yXe U B KUCIIOPOJIE»

Jlabopamopuwtit oneim Nel9. Paccmorpenue o6pasnoB okcuaoB (yriepona (IV), Bogoponaa, pochopa, mean, Kambius, xKeae3a, KpeMHHUS ).
ITonroroska k 1A, BIIP

Bo3nyx u ero cocras.

Jemoncmpayuonnwtii 3kcnepumenm Ne 8. «OnpeneneHue cocraBa BO3ayxa»

Bonopon. [Tomyuenue Bomopoaa. Mepbl 6e3omacHoCTH Ipu paboTe ¢ BogopoioM. [IpoBepka Ha uuctoty. ['pemyunii ras.
Jemoncmpayuonnwtii 3kcnepumenm Ne 9. «Ilonyuenune u cobupanue Bogoposa B tabopatopuu. OnbiT KaBenauiiay

XuMHYECKHE CBOMCTBA BoJopo1a. [[pumenenue.

Jemoncmpayuonnwtii 3kcnepumenm Ne 10.«IlonydeHne Bogopoia peakiuei alloMUHIS CO CMECHIO Cylb(aTa MeIu U XJIOPHIa HATPUs»
Jemoncmpayuonnstii 3kcnepumenm Ne 11.«3anumaTeNbHbBIE OMBITHI C BOJOPOJIOM: JieTaromiasi 0aHKa, B3PhIBAIOIIHUECS My3bIPH, JICTAIOIINE MBLIbHBIE
HIapUKH.

Tecmoegvlit kKonmponw: «[IpaKTUKyM 110 U3YUEHHUIO ra30B: KUCIOPOIa U BOJOPOIa.

Pa3nes 3. [IpakTHKYM IO M3Y4€HHIO CBOMCTB BOABI M PACTBOPOB (9 4)
Bopga. Metozibl onpenienieHus cocTaBa BOJbl - aHAJIU3 U CUHTE3.
Jlabopamopnuwuii onvtm Ne 20.«OrnipeniesnieHre BOJOMPOBOTHON U JUCTUIITUPOBAHHOM BOIBI



DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI.

Jlabopamopnuwiit onvim Ne21.Oxpacka HHINKATOPOB B HEUTPATBHOU Cpelie

Jlabopamopnuiii onvim Ne22.CpaBHeHHE P00 BOJIBI: BOJOTIPOBOHOM, U3 TOPOACKOTO OTKPBITOrO BOJIOEMA.
Bona — pactBopureins. PacTBopsl.

Jlabopamopuuwiii onvim Ne 23. «3ydeHue 3aBUCUMOCTH PACTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPHI»
HacpliieHHbIe 1 HEHACHIIIIEHHBIE PACTBOPHI.

Jlabopamopnuwiii onvim Ne 24. «Haonrooenue 3a pocmom KpUcmaiios)

Jladopamopnuwiit onvim Ne 25. «Ilepecviuennslit pacmeopy

Ilpakmuueckasn paboma Ne 3 «Onpedenenue KOHUEHMPAUUU EULECHE KOTLOPUMEMPUUECKUM MEMOOOM MO KAAUOPOBOUHOMY 2PpAPUKY»
Kpucramnoruaparsr.

Jlabopamopnuiii onvim Ne 26.«Onpedenenue memnepamypul pazioxceHus KpUcmaiioZuopamay

Iloaroroeka x I'A, BIIP

Tecmogutit Konmpons: «IIpakTHKyM 1O U3YYEHHUIO CBOWCTB BOJbI M PACTBOPOBY.

Paznea 4. OcHoBbI pacyeTHOM XuMuu (4 4)

Mouib — eAMHMIIA KOJIMYECTBA BellecTBa. MomsipHas Macca. BeIuncieHus o XMMHUYECKUM YPaBHEHUSIM.

3akoH ABoraapo. MomsipHbIif 00beM ra3oB. OTHOCHUTEIbHAS TIJIOTHOCTH Ta30B.

O06paboTKa FKCIIEPUMEHTATIBHBIX TaHHBIX C HCIOJIb30BaHHeM LKppoBoit 1abopaTopuu «Touka pocran.UreHue rpadukoB, AuarpaMm

Pa3znes 5. [IpakTHKYM 10 H3YYEHHIO CBOICTB BelIeCTB OCHOBHBIX KJIACCOB HEOPraHU4YecKux coeanHenuni (12 v)

Oxcuppl: knaccudukalus, HOMEHKJIaTypa, CBOMCTBa, OJTyYeHUE, IPUMEHEHHE.

Jlabopamopustit oneim Ne27. HaGmoneHue pacTBOPUMOCTH OKCHJIOB ATFOMUHMUSI, HATPUS, KaJIbIIUS U MEJIU B BOJIE.

Jlabopamopnuiii oneim Ne28.0Onpenenenue KUCIOTHOCTU-OCHOBHOCTH CpPEIbI MOJIYYEHHBIX PACTBOPOB C MOMOIIBIO HHAUKATOPA.
Jlabopamopuotit oneim Ne29. TlonydeHue yriekrucioro ra3a u B3auMoJICHCTBUE €T0 C U3BECTKOBOM BOJIOH.

I'unpoxcunpl. OcHOBaHUS: KiaccuuKalysi, HOMEHKIATypa, OJydeHHeE.

Jlabopamopnuiit oneim Ne30.B3aumoneiicTBre okcuaoB Kanblius U ¢pocdopa ¢ BoA0H, onpeierieHne XxapakTepa 00pa3oBaBIIErocs rMIpOKCHIa ¢
MIOMOIIIBIO0 UHAUKATOPA.

Jabopamopnuiit onvim Ne 31.«Onpenenenrie pH pa3nuyHbIx cpema»

Ilpakmuueckaa paooma Ne 4 «Onpenenenve pH pacTBOpOB KUCIIOT U 1IEIOYEH)

XUMHUECKUE CBOMCTBA OCHOBaHUH. Peakuus Heiitpanuzaunu. OKpacka MHAMKATOPOB B LIEJIOYHOM M HEUTpanbHOU cpenax. [I[puMeHeHrne 0CHOBaHUM.
Jlabopamopuwtit onbim Ne 32.«Peakuys HEUTpaIU3aIun.

Jemoncmpayuonnwtii 3kcnepumenm Ne 12.«OcuoBanus. TemnoBoit 3¢ dexT peakiuu ruApOKCUIa HATPUS C YIIIEKUCIBIM Ta30M»
Jlabopamopuutii onetm Ne33.B3anmMopaelicTBIE pacTBOPOB KUCIOT CO IIET0YAMHU.

Jlabopamopuuii onveim Ne34.1lonmyyeHne HEpaCTBOPUMBIX OCHOBaHMI U UCCIIEOBaHUE UX CBOMCTB (Ha mpumepe ruapokcuia meau (11)).
AMdoTepHbIe OKCHIBI U TUAPOKCH/IBI.

Jlabopamopuuii onetm Ne35.11omyyeHne aMm(pOTEpHBIX OCHOBAHUI U HCCIeI0BaHUE UX CBOMCTB (Ha npumepe rujpokcua nuHka (II)).



Kucnotsl. Cocras. Knaccudukanus. Homenknatypa. [lomydenue Kucnor.

XUMHUYECKUE CBOMCTBA KUCIIOT

Jlabopamopuuiii onvim Ne36.B3anmoaelicTBHEe METAJUIOB (MarHus, [IMHKA, jKeJIe3a, Me/IN) ¢ PaCTBOPAMH KHUCJIOT.
Jlabopamopnuwiit onvim Ne37.BzaumoneiictBue okcuaa meau (I11) u okcuaa nuHKa ¢ pacTBOPOM CEPHOMN KUCIIOTHI.
Jlabopamopuuiii onetm Ne38. B3anmoaeiicTBHE pacTBOPOB KHCIIOT C HEPACTBOPUMBIMH OCHOBAHHSIMU.

Comu. Knaccudukarus. Homenknatypa. CriocoObl IOTyICHHSI COTICH

Ilpakmuueckasa paooma Ne 5. «IlonydeHre MEIHOTO KyImopocay

CpoiicTBa cojeil. ['eHeTnueckas cBs3b MEX/y OCHOBHBIMH KJIaCCaMU HEOPraHUYECKUX COEAMHEHUN

IIpakTnueckas padora Ne6.Pemienne skciepuMeHTaIbHBIX 3aa4 10 TeMe «[IpakTHKyM 110 M3y4eHHIO CBOMCTB BELIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COECAUHEHUIN

IToaroroka x I'A, BIIP

Tecmoeguvtit Konmpons: «IIpakTHKyM 110 U3yYEHHUIO CBOMCTB BEILIECTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COEAUHEHUI».

Paznen 5. OCHOBBI ONBITHO-)KCIIEPUMEHTAJILHOI U MPOEKTHOM JesiTe/ibHOCTH (164)

TexHuka 6€30MaCHOCTH MPHU BBHITIOJTHEHHH CAMOCTOSTEIBHBIX OMBITOB U AKCIIEPUMEHTOB B JOMAIIIHUX YCIOBHIX U C HUCTIOJIB30BAaHUEM 000PYA0BaHUS
XUMUYECKOH 1abopaTopuu.

IIpakTnueckas padora Ne7. Ob6paiieHue co cTekjaoM (crudaHue CTeKJISHHON TpyOKH, U3rOTOBJICHHE: MUIETKN; KallWJUIIPOB; MPOCTEHUIITNX Y3II0B;
MPOCTENIINX TPUOOPOB)

XUMUYECKUN aHAJIN3: KAUECTBEHHBIN Y KOJTMYECTBEHHBIN

TeopeTnueckue 0CHOBBI ONIBITHO-3KCIIEPUMEHTAIBLHON U MPOEKTHOM AESITEIbHOCTH.

Br160p Temsl ipoekra. [lmanupoBanue AesITENHHOCTH.

[Toarororka nmpoekra. Coop nHPpOpMaLIUK 1O JAHHOU TeMe. MoaenupoBaHue TPOCKTHON JIEATEIbHOCTH.

Brinonnenue yueOHBIX IPOEKTOB, OMBITHO-IKCIIEPUMEHTAIBHBIX PaloT.

IpakTHyeckne padorbl Ne§-12 Mo TeMaM MPOESKTOB yJAIIHXCS

[ToaroroBka yueOHBIX MPOEKTOB K 3aIIUTE

IIpome:kyTouHas aTTecTanMsl. 3a1IMTA NIPOEKTOB

[ToarotoBka k 'MMA, BIIP: penienue npakTukO OpUEHTUPOBAHHBIX 3aaHUM

[ToaroToBka k 'MA, BIIP: penienre npakTUkO OpUEHTUPOBAHHBIX 3aJaHUIN

O60061eHue, cucTeMaTu3anys 1 KOppeKIus 3HaHui ydamuxces 3a kype « XUMUSA», 8 kiacc.

TecTOBbBIII KOHTPOJIb.

Temamuka onvimuo-IKCREPUMEHMATILHBIX U RPOEKMHBIX PAOOM C UCNOIb308aHUEM 000pYyOosanusa yenmpa « Touka pocman:
1. DkcnepTu3a NPOyKTOB MUTAHUS 110 YIAKOBKE.

2. OnpeneneHue KauecTBa BOAOIPOBOJHOM BOJIBI.

3. OmnpeneneHne cBOMNCTB BOJONPOBOIHON U JUCTUIUINPOBAHHOMN BOJBI.

4. KucinoTHOCTh aTMOC(HEPHBIX 0CaIKOB.

5. IlomyyeHne KpucTaJuIOTHpAaTa MEAHOTO KyIlopoca.



6.Habmronenue 3a pocToM KpUCTaJLIOB.

7. lonyyeHue nepechbleHHbIX PACTBOPOB.

8. Omnpenenenuie TeMneparypbl pa3ioKeHHs KPUCTAIUIOTHIpaTa.

9. OnpeneneHne KUCIOTHOCTH MOYBBHI.

10. M3yueHue 1mea04YHOCTH PA3IMYHBIX COPTOB MbLJIA U MOIOILIUX CPEJICTB.

11. UnnukaTopHbIe CBOMCTBA pa3IMUHbBIX paCTeHUM U 1IBETOB (C omnpezaenenneM pH pacTBopoB).

12. Onpenenenne kayecTBa XJjeOONeKapHO MyKH U xJie0a.

13. Onpenenenne kauecTBa KUCIOMOJIOYHBIX MMPOIYKTOB.

14. Omnpenenenue 3aBUCUMOCTH U3MEHEHUS pH 11eIbHOTO M TaCTEPU30BAHHOTO MOJIOKA OT CPOKOB XpaHEHUSI.

15. Ouuctka BoAbI NEPErOHKOM.

16. OumcTka BOJBI OT 3arps3HEHUI.

17. TlpuroroBieHne MOYBEHHON BBITSHKKH U oTipeaenieHre ee pH.

18. OmpeneneHue CTEEeHN 3aCOJICHHOCTH TTOYBHI.

19. KomnmyecTBeHHOE OIpe/IesieHIE 3arpSI3HEHHOCTH BEIIECTBA.

20. Omnpenenenune macchl okcuaa meau (1), oOHapyxenue oxcuaa yrieponaa (IV) u BoJbI, MOTy9IaeMbIX TP PA3JI0KESHHH OCHOBHOTO KapOoHaTa Meau
(manaxura).

21. Tlonmydyenwue, coOupaHue ¥ UACHTH(PHUKAIUS Ta30B (BOJIOPOIa, KHCIOPO/Ia, YIIIEKACIOTo ra3a, aMMHaKa), MOHTaK COOTBETCTBYIOIIUX MMPUOOPOB.

IIpumeyanue: XeITbIM MAPKEPOM BBIICICHO cojepkanue [IpuMepHoi mporpaMmel, MPeAIOAKEHHOW B MeToAMYEeCKUX peKOMEHAAId MUHUCTEPCTBA
npocsernieHust Poccuiickoit @enepanuu no «Peanuzanum 06pa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKOMN HANPaBJIECHHOCTEH 10
XMMUH C UCTIOJIb30BaHWEM 000pyaoBaHus eHTpa « Touka pocTan(yTBEpKI€HbBI pacopsbkeHrneM MuHucTepeTBa npocserieHust Poccuiickoit denepanuun
ot 12 stuBaps 2021 r.Ne P-6).



3. COAEPKAHME ITPOI'PAMMBbBI
BHEYPOYHOIi eI TeJIbHOCTH «JKCIEPUMEHTATIbHA XuMus» 15 9 kiaccos (70 yacoB)
¢ HCIOJIL30BaHHMEM 000pyA0BaHuA UM POBOH J1adopaTopun
«Touyka pocra»

Beenenne B kypc «Xumusi-9» (2 4)
Bsoouwiii uncmpyxmaoic no Th. Xumus — HayKa dKCIIepUMEHTaIbHAasI.
Hemoncmpayuonnwtii sxcnepumenm Ne 1.03naxkomnenue ¢ 1a00pamopHsim 000pyoosanuem; npuémol 6€30nacHoll padbomel ¢ HUM.

BXO)IHOG TECTUPOBAHHUC 1O TCOPETUUCCKUM U IMPAKTUICCKUM 3HAHUAM 3a 8 Kiacc

Pazgea 1. MHoroo0pasue XuMHYeCKHUX peakiuil B IKCIIEPUMEHTANbHON xumuu (154)

Tema 1. Knaccugukayus xumuueckux peaxyuit (6 u)

Knaccudukanus XUMHUYECKUX PEaKIdid, PEeaKIuu COCIWHEHHUsS, PA3I0KEHHUs, 3aMenieHusi, oOMeHa. OKHUCIHUTEIbHO - BOCCTAHOBUTEIBHBIC PEAKIIUM.
OxkwucnuTenb, BOCCTAHOBUTEND, MPOIIECCHl OKUCIEHUS, BOCCTaHOBJICHH. COCTaBJICHHE YpaBHEHUN OKHCIUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIIUNA C
TTOMOTIIHIO METO/1a AJIEKTPOHHOTO OaaHca.

Tennossie 3 (HEKThI XUMUYECKUX PEAKIIUNA. DK30TEPMUUIECKUE U SHIOTEPMHUIECKUE PEAKITUH.

Tepmoxumuueckue ypaBHEHHsA. CKOPOCTh XMMHUUYECKUX peakiuid. DakTopbl, BIMSAIONIME HA CKOPOCTh XMMHYECKHUX peakuuil. [lepBoHavanbHbIC
MIPEJICTaBJICHUSI O KaTaJlu3e.

Jemoncmpayuu. [lemoncmpayusi onvimos, 8bIACHAOWUX 3A8UCUMOCTb CKOPOCMU XUMUYECKUX PeaKyuii Om pasiuyHulx ¢akmopos.

Tabnuywr «Obpamumvle peakyuuy, «Xumudeckoe pagnogecuey, « CKOpocmv XUMUYECKOU PeaKyuuy.

Pacuemmnvie 3a0auu. Pacuemsi no mepmoxumuyeckum ypasHeHusim.

Ilpakmuueckas paooma Nel. H3zyuenue eruanus ycioeuili npo6eOeHUs XUMUYECKOU PeaKyuu Ha e€ CKOPOChlb.

O6patumsie peakiuu. [IoHsATHE 0 XUMUYECKOM PaBHOBECHH.

Tema 2. Inekmponumuueckan ouccouuayus (9 u)

XUMHUYECKUE PEAKIUH, UAYIIUE B BOJHBIX PACTBOPAX. DIIEKTPOJIUTHI U HEINEKTPOJIUThl. MoHbl. KaTnoHbl M aHnMOHBL. ['MapaTHas Teopust pacCTBOPOB.
DIEeKTPOTUTHYECKAsT AUCCOLMAIINSA KUCIOT, OCHOBaHMM, cosieid. Citabble M CHUIIbHBIC ICKTPOJUTHI. CTeneHb AUCCoUanuy. Peakimu HOHHOTO 0OMeHa.
YcnoBus NpoTeKaHus peakiuii oOMeHa 10 KOHIa. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX COSTUHEHU B CBETE MPEACTABICHUI 00
ANEKTPOJUTUYECKON JTUCCOIMAITUN ¥ OKHCIIUTEILHO — BOCCTAHOBHUTEIIBHBIX PEAKIIHIX.

[Tonsartue o ruzponuse comnei.

Pacuémui no ypasnenusm xum. peaxyutl, eciu 00HO U3 ewecms 0aHo 8 U3dvIMKe.

Lemoncmpayuu. Ucnvimanue pacmeopos geujecmas Ha 371eKmpudecKyro nposoouMocms. Jleudxicenue uoHo8 8 31eKmpuyeckom noe.

Jlabopamopuvie onvimsl. Peakyuu obmena medncoy pacmeopamu 31eKmpoaumos.



Ilpakmuueckaa paboma Ne2. Pewienue y3xcnepumenmanvhwlx 3a0aq no meme «Ceoiicmea Kuciom, 0CHOBAHUIL U COJ1ell KAK I71IeKMPOIAUNLO8).
TecTOBBIII KOHTPOJIb.

Paznea 2. [lpakTHKYM 10 M3y4EHHIO CBOICTB NMPOCTHIX BelIeCTB: HEMETAJLIIOB M METAJLJIOB, NX coefuHeHuil (394)

Tema 3. I'anozenwt (5 u)

Hemerannsl. ['anorensl. [losoxeHre B NEPUOIUUECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOEHUE X aTOMOB. HaxoxaeHue B mpupoe.

®u3nyeckue M XHUMHYECKHE CBOMCTBA rajoreHoB. [lomydyeHue M NpuMeHEHHe rajoreHoB. Xjop. dusznueckne M XMMHYECKHE CBOMCTBA XJIOpa.
[Ipumenenue xsopa. Xiaoposoaopon. dusnueckue cpoiictBa. [lomydyenue. ConsiHas kucnoTta u ee cosu. KauecTBeHHast peakiusi Ha XJIOpUJ — HOHBI.
PacnioznaBanue xaopuaoB, OpoOMHUI0B, HOUI0B.

Lemoncmpayuu. Qusuueckue ceoticmea 2anozenos. llonyuenue xa10poeoodopoda u pacmeopenue e2o 8 800e.

Jlabopamopusie onvimwi. Pacnosuasanue ConssHOU KUCIOMbL, XI0PUO08, OPOMUO0E, UOOUOO08 U L0Od.

Ilpakmuueckasa paooma Ne 3. Ilonyuenue conanoii Kuciomeol u uzyueHue €€ ceolicma.

Tema 4. Kucnopoo u cepa (8 u)

Kucnopon u cepa. [lonoxxeHne B NepHOIMUECKON CHUCTEME XMMHYECKHUX 3JIEMEHTOB, CTpoeHue ux aromoB. Cepa. Amotponus cepbl. Pusndeckue u
XUMH4Yeckue cBoiicTBa. Haxoxaenue B nmpupoje. [Ipumenenue cepsl. CepoBomopoa. CepoBoIopoaHas KUCIOTa U €€ conu. KadecTBeHHas peakuus Ha
cynbbua- noubl. Oxcun cepst (1V).

Cepnast kucinota. XUMHUYECKHE CBOWCTBAa pa30aBIE€HHOW M KOHIEHTPUPOBAHHOMN cepHOM KuciIoThl. KauecTBeHHas peakiuus Ha Cylb(arT- HOHBI.
XUMHUYECKUE PEAKIIHH, JICKAITUE B OCHOBE MOJTyYSHHS CEPHOM KHCIOTHI B IIPOMBINUICHHOCTH. [[puMEeHeHNe CepHOI KHCIIOTHI.

Jlemoncmpayuu. Annomponus KUCI0poOa u cepuvl. SHAKOMCMBO € 00PA3YAMU NPUPOOHBIX CYIbHUO0S, CYIbDAMO8.

Jlabopamopnwsie onvimoi. Pacnosunasanue cyivuo-, cyivpum- u cyibpham-uoHos 8 pacmseope

Ipaxmuueckasa paboma. Pewenue sxcnepumenmanvhsix 3a0au no meme «Kuciopoo u cepay.

Tema 5. A3om u ¢ghocghop (9 u)

A3zoT u gocdop. [lonoxkenue B nepuoguveckoi CUCTEME XMMHUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, (pu3HUecKre U XUMUYECKHE CBOM CTBA,
noyiyueHue u npuMmenenue. KpyroBopot azora B mpupoje. AMMuak. @usznueckue U XMMHUYECKHUE CBOWCTBA, MoydyeHue, npumeHeHue. Conu aMMOHUS.
A3oTHas KHCIOTa U ee cBoiicTBa. OKUCIUTEIbHbIE CBOMCTBA a30THOM KUCIOTHI. [losyueHue a30THOM KUCIOTHI B 1Jaboparopuu. XUMUYECKUE PEaKIIHH,
JIeKallue B OCHOBE MOJYYECHUS a30THOUM KUCIOTHI B IpoMbliieHHOCTH. [Ipumenenue. Conu. A30THbIE yI0OpeHHUs.

dochop. Amnotponus. Puznueckue u xumudeckue cBoiictBa. Oxcun docdopa (V). DochopHas KUCIOTa, €€ CONMU U yIOOPEHHUS.

Lemoncmpayuu. [lonyuenue ammuara u e2o pacmeopenue 6 gooe. O3HaKomieHue ¢ 06pa3yamu RPUPOOHvIX HUMPAmos, gocgamos.

Jlabopamopuvie onvimsi. B3aumooeticmaue conetl ammonusi co ujeroyamu. O3HaKomieHue ¢ a30mHuiMu U pocgopHuimu y0obperusmu.

Ilpaxmuueckas paooma Ne5. Ilonyuenue ammuarka u uzyueHue €20 c60uUCma.

Pewenue 3a0au na onpedenenue maccosoii (005EMHOIL) 00U 8bIX00A NPOOYKMA peaKyuu Om meopemuiecki 03MOHICHOZO.

Tema 6. Yenepoo u kpemnuii (8 u, no naanuposanuio — 7 4))



VYranepon u kpemuuil. [losokeHne B NEpUOINYECKOW CUCTEME, CTPOEHHME aTOMOB. Yriepon. Astorponus. Puznueckue M XUMHYECKHE CBOMCTBA
yriepoja. AncopOuus. YrapHelid ra3. YTJIEKHCIbIH Ta3. YTosbHas KUCIOTa U ee coiu. KauecTBeHHas peakuusi Ha KapOoHaT — moHBL. KpyroBopot B
IIPUPOJIE.

Kpemuuii. Oxcun kpemuus (1V). KpemnueBas kuciora u €€ COJIu.

Crexo. [lemeHT.

Hemoncmpayuu. Kpucmannuueckue peuwlemku aimaza u epagpuma. 3Hakomcmeo ¢ oopasyamu nPpupooHvlx KapooHamos u cuiukamos. O3naxkomienue ¢
pasauuHbMu suoamu monaugd. O3HakomaeHue ¢ 8U0amu cmekia.

Jlabopamopnvie onvimosi. O3HaKoMAeHUEe CO CBOUCMBAMU U 83AUMONPESPAWeHUAMU KapOonamos u uopoxkapbonamos. Kauecmeennvie peakyuu Ha
KapOoHam- u CUNUKAM-UOHDL.

Ilpakmuueckasa paooma Neb6. Ilonyuenue oxcuoa yznepooa (IV) u uzyuenue ezo ceoiicme. Pacnoznaganue kapoonamoe.

Pewenue 3aoau na ewviuucnenue maccvl unu 06vEMa NPOOYKmMA peaxkyuu no UuU3eecmuou macce uiu 00bEMY UCXOOHO20 Beujecmed, COOepIHCauleco
npumecu.

Konumponsnan paboma No2 no meme «Hememannwiy.

Tema 7. Oouwgue ceoiicmea memannos (14 u, no naanuposanuio — 134)

Meramnel. [lonoxkeHue B NEPUOJAMYECKONW CHUCTEME, CTPOEHHME aToMoB. Metammyeckass cBs3b. Duszndeckue cBoMCTBa. PsAl aKTUBHOCTH
METaJUIOB.CBOMCTBA MeTaLTOB. O01mIHe crocoOs! morydenus. CrijiaBbl METAJUIOB.

[[lerounbie meTamibl. [lonokeHne B MEPUOINYECKON CHCTEME, CTPOCHHE aTOMOB. Du3ndeckue M XuMudeckue cBoictBa. [Ipumenenune. Haxoxnenue
B PUPOJIE.

[[lenouno3zemenbHbie MeTaiUIbl. [losokEeHHe B MEPUOIUYECKON cCHCTEME, CTpoeHue aToMoB. DHU3MYECKHEe | XMMHYECKHUE cBoiicTBa. I[IpumeHeHwue.
Haxosxnenue B mpupoae. Marauii 1 KainbIuil , ©X BaKHEHITHE coenrHeHHs. JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTPaHEHUS.

Amomunnii. [lonoxkenue B NMEPUOJAMYECKON CHUCTEME, CTPOCHHME aToMOB. Pu3Myeckrue U Xumudeckue cpoiictBa. Ilpumenenne. Haxoxnenue B
npupoe. AMGOTEepHOCTb OKCUAA U TUIPOKCH 1A ATFOMUHHSL.

Kenezo. [lonoxeHne B MepHOIUYECKON CUCTEME, CTpO€HUE aToMOB. Du3nueckue M xumuyeckue cBorcta. [Ipumenenue. HaxoxaeHue B mpupoJe.
Baxkneiimme coequHeHus xKene3a: OKCUIbI, TUAPOKCU bl U conn skenesa (1) u xxenesa (111). KauecTBeHHast peakius Ha HOHBI.

Jemoncmpayuu. 3nakomcmeo ¢ obpasyamu 8adCHeUwUx coneti Hampus, Kaaius, NPUPOOHLIX COeOUHEHUU Kanbyus, pyoamu dcenesd, COeOUHeHUsMU
anomMunus. Bzaumooeticmaue ujenoyHvlx, weiouHo3eMeNbHbIX Memaiios u anromunus ¢ 600ou. Cocueanue dicenesa 8 KUCI0pooe U XJope.
Jlabopamopuvie onvimul. Ilonyuenue euopokcuoa anomMuHus u 83aumooelicmaue e2o ¢ kuciomamu u werovamu. Ilonyuenue euopoxcuoos sceneza(ll) u
(111) u 3aumooeticmsue ux ¢ KUCIOMAMU U WETOYAMU.

Ilpakmuueckaa paooma Ne7. Peuwienue 3KcnepumeHmanpHvlx 3a0ay no meme «Memannovt u ux coeOuHeHus ).

TecTOBBII KOHTPOJIb.

Pa3nes 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBLHOM M IPOEKTHOM aesiTebHOCTH (1249)
TexHuka 6€30MaCHOCTH NMPH BBHIIOJIHEHUU CAMOCTOSITEIbHBIX OIBITOB M HKCIIEPUMEHTOB B IOMAIIHUX YCIOBHSX U C HCHOJIB30BAHUEM 000PYIOBaHUS
XUMUYECKOH J1ab0paTOpUH.



IIpakTuuyeckas padora Ne§. OOpaiieHue co cTekiIoM (crudaHue CTEKISHHOW TPyOKH, H3TOTOBJICHHE: TUIIETKU; KalHJUIIPOB; IPOCTEHUIIINX Y3JI0B;
MPOCTEHUIINX PHUOOPOB)

XUMHUYECKUI aHAIN3: KAYECTBEHHBIN U KOJINYECTBEHHBIN

Teopernueckrie 0OCHOBBI OIIBITHO-3KCIIEPUMEHTAIIBHON U ITPOEKTHOM 1EATEILHOCTH.

Br160op Tembl npoekra. [InanupoBanue nesTeIbHOCTH.

[ToaroroBka npoexra. Coop nHpopmaiuu no JaHHou Teme. MoienrpoBaHue NPOEKTHON AE€ATEIbHOCTH.
BoinosineHue yueOHBIX IPOEKTOB, ONBITHO-IKCIIEPUMEHTAIbHBIX PA0OT.

IpakTuyeckue padorbl Ne§-12 no TemMaM IPOEKTOB yJaIIHXCS

[ToaroroBka yueOHbBIX IPOEKTOB K 3aIIUTE

IIpomexyTounas aTrecTanus. 3alUTa IPOEKTOB

[ToaroroBka k 'MA, BIIP: penienne npakTuko OpUEeHTHPOBAHHBIX 3aJaHUN

[ToaroroBka k 'MA, BIIP: pemienne npakTuko OpUeHTUPOBAHHBIX 3aJaHUN

O060061eHne, cucTeMaTu3alys 1 KOPPeKLUs 3HaHUH yJaluxcs 3a Kype « DKCIepUMEHTalbHAsi XUMUS», 8 KJlacc.
TecTOBbBIII KOHTPOJIb.



3. KAJIEHJAAPHO-TEMATHYECKOE IIVIAHUPOBAHHUE

BHEYpo4HOI1 aesATeabHocTH « XUMMUS» - 8 kirace (70 yacos)
€ YKa3aHUEM MCII0Jb30BaHUsA 000pyaA0BaHKus HU(POBOI 1a00paTOpUHU

«Touka pocta»

Ne Tema 3ansATUS IlnanupyemMble pe3yJIbTATHI Koua-Bo Jara Mudopman| Hcnons3oBanmne
n/n TMpeavernsie YV ] JInanoctubie YY1 MeTanpeaMeTHbIe vacos MOHHAast o6opynosanus
YV noanep:xkkal «Touka pocTa»
0.C.I'abpu
eJIsTH.
Xumust:

8 KII.
Paznen 1. OcHOBBI 3KCTIEPUMEHTANBHOI XuMum (22 4)

1. | Beoonwiii uncmpykmasic no Th Hatp TIOHSITHE o | 1.MotuBauus Hay4eHus K. YY/. 1 81 TexHuka
XUMHS — HAYKa SKCIIEPUMEHTAJIbHASL. npeaMere XAMUH. | IPEAMETY XUMHUS 1.Pa3pemenue 0e30MacHOCTH B
TP Cdopmuporathb 2.Pa3BuBaTh YyBCTBO KOH(DIHKTA KaOMHETEe XMMHU
Jemoncmpayuonnsltii IKCcnepumenm NepBOHAYAJIbHbBIC TOPJIOCTH 32 POCCUNCKYI0  2.YTpaBiieHue ueHtpa «Touka
Ne 1, Mpe/ICTaBJICHUS: XUMHUYECKYIO HAYKY MOBEJIEHUEM MapTHEpa PocTtay.
O3Hakomnenue ¢  1adopamopHslm | a) O BElIeCTBe, a Takxke o | 3.HpaBcTBeHHO- ILYVY . 3HAKOMCTBO C
obopyoosanuem; npuémol 0e30naAcHOll | IPOCTHIX UM CIOXKHBIX | 3THYECKOE OLICHUBAHHE 1.®opmupoBanue 000py/I0BaHUEM.
pabomal ¢ HUM. BEIIIECTBAX; M03HABATEILHOMN I1eNTH

0) HauaTh (HOpMHUPOBATH e  CuMmBOIBI
YMEHHE XapaKTepHu30BaTh XUMHYECKUX
BEIIIECTBA, HCIONb3YS IS AJIEMEHTOB
aTOoro ux (usuueckue e  XuMHYECKHE
CBOWCTBA. hopmysIbI
TepMunbl
AHanus u
CHHTE3
P.YVY/.
1.Ilenenonaranue u
TUTAHUPOBAHKE.

2. | IIpakmuueckas paboma No 1 ‘YMeHue mojab30BaThCa JaTunk
«Ilpasuna mexuuxku 6e3onachocmu npu | HarpeBaTEIHLHBIMHU TeMITepaTyphl
pabdome c nabopamopHbvim npubopaMu (TepMONapHbIit),
obopyoosanuem. Hzyuenue cmpoenus

CIIUPTOBKA
naamenuy

3. Mertonb! MO3HAHUS B XUMUH. DKCIIEPH- Hcnonbp3oBanue mis 1.MotuBamwms HaydeHUS K. YY . 1 82 Jlatunk
MEHTAJIbHBIE OCHOBBI XUMUHU TTO3HAHUS OKPYXKAIOIIETO | MPEIMETY XIUMHUS 1.Pa3pemenne TEeMIIEePaTyphI
JlaGopaTopHblii onbIT Nel. MHpa pa3JIMIHbIX 2.Pa3BuBaTh 4yBCTBO KOH(IMKTa (TepMonapHsIii),




PaccmoTpeHue BelecTs ¢ pa3anuHbIMH
¢uznueckumm cBoiicTBamMu

(Meapb, 3xKene30, LHUHK, cepa, Boaa,
XJIOPU HATPUSA

TP

Jabopamopustit oneim Ne 2 «/]o kakoi
memnepamyposl MOJMNCHO HAzpemb Geue-
cmeo?»

MeTo10B (HabiroieHue,
H3MEpeHNe, OIbIT,
9KCIIEPUMEHT,
MOJIETTMPOBAHKE U JIP.)
CdopmupoBatb
MepBOHAYAIIbHBIC
TIPE/ICTaBIICHUS: O
MeTofiaX HaOIIoJIeHHe U
9KCIIEPUMEHT

TOPAOCTH 3@ POCCUUCKYIO
XMMHYECKYIO HAyKy
3.HpascTBeHHO-
STHYECKOE OIICHUBaHUE

2.Yupasnenue
MOBEZICHUEM TTapTHEPA
ILYVY .
1.®opmupoBanue
MO3HABATEJILHOM LIETTN
e AHamu3 u
CHUHTE3
P.YV/.
1.Ilenenonaranue u
IUTaHUPOBAHHUE.

CIIUPTOBKaA

Metobl MO3HAHUS B XUMUH.
DKCIIepUMEHTATBHBIC OCHOBBI XUMUHU
TP

JlagopaTopHbIii onbIT Ne3.
H3y4yeHue cBOIiCTB BeleCTB:
HAarpeBaHHe BOJIbI, HATPeBaHUE OKCHIA
xpemuus (1V).

Jabopamopuuiit onvim N 4.
«H3mepenue memnepamypol KuneHus
800bL C HOMOUBIO OAMYUUKA
memnepamypul u mepmomempa)

Jatunxk
TEMIIEPATYPbI
TUTATUHOBBIH,
TEPMOMETP,
3JIEKTpUYecKas
IUIATKA

MCTO}IBI IIO3HAHUs B XUMHH.
DKCHepUMeHTAIbHbIE OCHOBBI XUMHHU
TP

Jlabopamopnutit onvim Ne 5.
«Onpeoenenue memnepamyput
naaenenus u KpUCmaiiu3ayuu
Memaniay

Jatuuk
TEeMITepPaTyphl
(TepMomapHbIi)

[lepBoHAaYaNbHBIE XUMUYECKUE TOHATHS.
YucTeie BElIeCcTBA U CMECH

Jlabopamopuwtii onvim No 6.
Hccneoosanue duzuueckux u
XUMUYECKUX  CBOUICME  NPUPOOHBIX
seuecme (U36eCMHAKOB).

Tlo3zHakOMUTE yu-csi C
71a00PaTOPHBIM
000py/IOBaHUEM,
TpueMaMu OOpaIeHus ¢
HUM.

Paccmotpets npaBuina
TEXHUKH 0€30IT1acCHOCTH B
KaOWHEeTe XUMHU

1.®opmupoBanHme
UHTEepeca K HOBOMY
npeMeTy.

K.YVY/.
1. IlnanupoBanue
MIPaKTHIEeCKON paboThI
0 TIPEAMETY
2.YupaBneHue
MIOBEZCHUEM
mapTHepa.
LYV
1.®opmMupoBaHme
MO3HABATEJILHON LN
e  Tepmunsl
e AHamm3 u
CHHTE3
P.YVY/.
1.Ienenonaranue u
TUTAHUPOBAHKE.

83

PeakTuBEI B
XAMHUYECKOE
00opyI0BaHKE




Uucreie BemecTBa U cMecH. CriocoObt
paszeneHus cMecei: JeCTBUE MarHUTOM,
oTCTamBaHUE, (PIIILTPOBAHUE,
BEITIApUBAHUE, KPUCTAIUTH3AIIH,
JTACTUILIISIIIHSL.

TP

Jaoopamopnutii onvtm Ne 7. Pazoenenue
cMecu JHeene3HbIX ONUNLOK U Cepbl ¢
ROMOUWLIO MAZHUMA.

Jladopamopnutii onvtm_J/Ne8.
Ilpuzomoenenue u pazoenenue cmecu
Jicenesa u cepul, pazoeieHue cmecu
Heghmu u 600wl (pacmumenbHoO20 mMacia
U 600bl).

Hcnons3oBanue ais
TIO3HAHUS OKPYKAIOIIETO
MHpa pa3InIHbIX
MeTo0B (HabiroieHue,
H3MEpeHNe, OIbIT,
9KCIIEPUMEHT,
MOJICTIMPOBAHKE U JIP.)

CDOpMHpOBaHI/Ie HUHTCpCCa
K HOBOMY IIPEAMETY

K.YVI.
DopMHpOBaHHE
yMeHHs paboTaTh B
napax, OTBe4aTh Ha
BOITIPOCHI YUHTEIIS,
YMEHHE HCIIOIb30BaTh
XUMHYECKHH SI3BIK
ILYVY .
DopMHpOBaHHE
YMCHUS HaOJTIO1aTh,
JieTIaTh BBIBOJBI TIPH
MIPOBE/ICHHUH OIIBITOB,
yMeHHus1 paboTaTh ¢
KHUT Ol

84

PeakTuBEI B
XUMHYECKOE
o0opymoBaHHE

P.YVY/.
1.Ilenenonaranue u
TJIaHUPOBAHUE.
Ilpakmuueckasn paboma Ne 2. Hcnonb3oBanue ®opmupoBanue unrepeca K.YV, 85 PeaxtuBbl
Oenaoenue HagvlKamu pazoeyieHus MIPAKTHUECKUX U K HOBOMY IIpeIMETY dopmupoBaHue XUMHUYECKOE
0OHOPOOHBIX U HEOOHOPOOHBIX cMecell: 71a00paTOPHBIX PadoT, yMeHHsT paboTaTh B obopyoBaHue
omcmaueanue, punvmposanue, HECIOXHBIX napax.
gévlnapuganue, KpUCmaaiuzayus, SKCIIEPUMEHTOB ISt ILYVY/.
oucmunnayus (nepeconka). JIOKa3aTeNbCTBA dopmupoBaHue
TP BBIJIBUT'A€MbBIX yMeHusl  HabmoaTh,
TPEATOJIOKEHHH; JlenaTh BBIBOABI TIPH
OITHCaHNE Pe3yIbTaTOB MIPOBEJICHUH OIIBITOB.
9THX paboT P.YV]I.
Ymenue
XapaKTepu30BaTh
CYILIHOCTh TOHSATUI
YUCTBIC BEIIeCTBA H
CMECH H  CIIOCOOBI
paszeneHus cMmecei
dusnyeckre U XUMUYECKUE SIBJICHUS. Tlo3HakoMUTBCS C 1.MoTuBamus Hay4eHHS K.YV]. 86 PeakTuBbl 1
TP BaKHEHIIIMMU XHM. TpeaMETy XUMHUS 1. Pa3pemenne XUMHUYECKOE
Hemoncmpayuonnstii Ikcnepumenm Ne | NOHATHSAMU: 2.Pa3BuBaTh 4yBCTBO KOH(JIMKTA obopynoBanwue,/la
2. «Buvtoenenue u noznowjenue menia — | husuyueckue u TOPIIOCTH 32 POCCHICKYI0  2.YTpaBieHHe TYHK TeMIepa-
RPU3HAK XUMUYECKOU PeaKyuu XUMHUYECKHE SBJICHUS, XUMHIYECKYIO HAyKy MIOBEZCHUEM TYPHI
Jlabopamopnutii onvim_Ne9. XUMHYECKasi PeaKius; 3.HpaBcTBEeHHO- napTHepa. IJTATUHOBBIHN
Ilpumepul puzuueckux aenenuii: YMEHHE OTJINYaTh 3TUYECKOE OILICHUBAHUE ILYVY .

cecudanue cmexkaAHHOU mpyoKu,
KunsaueHue 600bl, N1aeneHue napaguna.
Jlabopamopusiii onvim NelQ

IIpumepvl xumuyeckux AeaeHUIL:
2openue opesecunil, g3aumooelicmaue

XHUMHYECKHE PEaKIHU OT
(hM3MIECKUX SIBIICHHNA

1.®opmupoBanue
MO3HABATEJILHON LIEIIN
o  XHWMHYCCKHUC
hopmyBl

e TepMuHbI




MpPaAmMopa ¢ coaAHON KUCI0MOIl.

P.YV/.
1.Ilenenonaranue u
TUTAHUPOBAHUE.

10.

ATOMBI W MOJEKYJbl, MOHBL. BemecTBa
MOJIEKYJSIPHOTO Y HEMOJIEKYIIIPHOTO
cTpoeHus. Kpucrammmaeckue pemneTKu.
TP /lemoncmpayuounstii onstm No 3.
«Temnepamypa nnaenenus eeujecme ¢
DA3HBIMU MURAMU KPUCMATITUYECKUX
Peuémox

VYMenue
XapaKTepU30BaTh
KPUCTAJTUICCKUE
PEIIeTKH.

1.MoruBanus Hay4eHUs
TIPEAMETY XUMHUSL.
2.Pa3BuBaTh 4yBCTBO
TOpJIOCTH 3a
POCCUHCKYIO. XUMUYECKY
10 HAyKy
3.HpascTBeHHO-
STHUYECKOE OLEHUBAHUE.

K.YVYI.
1.Pa3pemenue
KOH(IINKTa
2.YupaBieHue
MOBEJICHUEM
napTHepa.

ILYVY .
1.®opmupoBanue
MI03HABATENIbHOM I1eITH.
CUMBOJTBI
XUMHYCCKUAX
JJIEMEHTOB.
XuMHuueckre
thopmynbt

TepmuHsIL.

P.YVY/.
1.CamocToaTensHO
aJIeKBaTHO OlICHUBATh
MPaBHJILHOCTh
BBITIOJTHCHHS JCHCTBHS
1 BHOCHTH
HEOOXOAUMBIE
KOPPEKTHUBHI B
UCTIOJIHEHHE KaK 110
XOIy €ro pean3alii,
TaK U B KOHIIE
IEUCTBHUSL.

87, 88

Jatunk Temmnepa-
TYpBbI IJIATUHO-
BBIH, JATYUK TEM-
epaTypeITEPMO-
MIapHBINA

11.

IIpocteie ©  CIOXHBIE  BeIIeCTBa.
XUMHUYECKHI  DJIEMEHT. XHWMHWUYECKHUH
3HaK. lIpocThle BemecTBa: MeTaIbl H
HEMETAJIJIbI.

TP

Jlabopamopnwtit onvtm Nell,
3uakomcmeo c¢ oopazsyamu RnPOCMbIX
seugecme: Memaiiog U HeMemasios.
Onucanue ceoiicme.

JlaGopaTopHblii onbiT Nel?.
H3ydeHue 00pa3noB MeTAIOB U
HEMeTAJJIOB (cepbl, xeje3a,
AJTIOMUHUS, rpaduTa, MeH U Ap.).

YMenue
XapaKTepru30BaTh
Ba)KHECHUIITHE XMMHYCCKUEC
TMOHATHS: XUMHYIECKUHI
3JIEMEHT, KJIaCCU(HUKAITISI
BeIECTB (Ha MPOCTHIC U
CIIOKHBIE BEIIECTBA).

1.MoTuBamus Hay4eHHS
IPEAMETY XHUMHUS
2.Pa3BuBaTh YyBCTBO
TOPJIOCTH 32 POCCUMCKYIO
XUMHIYECKYIO HAyKy
3.HpaBcTBEeHHO-
STHYECKOE OI[CHUBAHNE

K.YVY/.
1.AprymeHTHpoBaTh
CBOIO MTO3UIIHIO U
KOOPIMHUPOBATEH €€ C
MIO3HIIUSMU TAPTHEPOB
B COTPYIHUYECTBE MPH
BBIpabOTKe 001IIero
peIIeHHs B
COBMECTHOM
JIeSITETBbHOCTH.

.YV /.

1.Ymenne
OpPHEHTUPOBATHCS Ha
pa3Ho0Opasue
CIIO0CO0OB peIIeHUS

89,10

PeakTuBEI B
XAMHUYECKOE
00opyI0BaHHE




3a1a4
2.YcTraHaBianuBaTh

MPUIHHHO-
CJIEJICTBEHHBIE CBS3H.
P.YV/.
1.1lenenonaranue u
TUIaHUPOBAHUE.

12. | CnoKHBIE BEIIECTBA UX COCTAB U VYMenue 1.MotTuBanus Hay4eHus K.YV]I. 811, 12 PeakTHBEI B
CBOICTBA. XapaKTepru30BaTh MpeIMeTy XUMUS 1. Pazpemenue XUMHUYECKOE
TP BaKHeWMe xumudeckue | 2.HpaBcTBeHHO- KOH(IINKTa obopynoBaHue
ﬂa&opamopublﬁ onvim Ne 13. TIOHSATHUA: ATUYECKOE OILICHUBAHUE. 2.praBHeHI/Ie HpI/I60p JJIA
Bunaxomcmeo ¢ oépaguajnu CILOMHCHBIX XUMHUYCCKHUU DJICMCHT, TMOBEACHUEM IMapTHEPA OITBITOB C
geuiecme, MUHEPAI08 U 20PHBIX nopoo. IMPOCTOC U CJIIOKHOE H.YYH. QJICKTPUYCCKUM
Onucanue ceoiicme. BEILECTBO. 1.®opmuposanue TOKOM
Jlemoncmpayuonnwii skcnepumenm Ne YMmenue MO3HABATENILHOM 11eTTH:

4. «Paznoxcenue 600b1 31ekmpuueckum | XaPAKTCPU30BaTH CrnmBorbl
IHOKOMY OCHOBHBIE 3aKOHBI XUMHYCCKUAX
JlagopaTopHblii onbIT Neld. XUMHIL:  3aKOH SIIEMCHTOB,
HcnbiTaHNe TEEPAOCTH BEMIECTE ¢ MOCTOSTHCTBA COCTaBa XUMHUYECKHE
BEIIIECTB. thopmynbl;
noMombio kKoJutekun «lkana
TEPMUHBI.
TBEPAOCTHY. P.YV/I.
1.Ilenenonaranue u
TJIAHUPOBAHKE

13. | ®opmyinbl CIIOYKHBIX BEIIECTB. | YMeEHHUe 1.MoTuBamus Hay4eHUs K.YVYI. 813, 814 | PeakTuBhl 1
KauecTBeHHBIII W  KOJIMYECTBEHHBIH | XapaKTepH30BaTh MPEIMETY XUMHUS 1.Pa3pemenne XHUMHUYECKOe
COCTaB BEILECTBA. HOHATHA 00 2.HpaBcTBeHHO- KOH(JIMKTA obopyoBaHue,
TP OTHOCHUTEJIHOM aTOMHON | 3TMYECKOE OLICHUBAHUE. 2.YmpapneHue 3JIEKTPOHHbBIE
Jlemoucmpauuonuslit Ixcnepumenm Ne Y MOJIEKYJIIPHOM Maccax. MOBEIECHHUEM ITapTHEPA BECBI
5. «Pa3znosicenue 0CHOBHO20 VMEHHE pacCUUTHIBATH ILYY
kapoonama meou (11) (manaxuma)» OTHOCHTCIIPHYIO 1-q)0pMHPOBaH1:Ie

MOJIEKYJISIPHYIO Maccy. MIO3HABATENILHOMN IIeTTN
e  CuMBOIBI
XUMHYECKUX
3JIEMEHTOB
e  XuMHUUYECKHE
hopmyer
P.YVY/.
1.Ienenonaranue u
TUTAHUPOBAHHE

14, | ®opmyms CITOYKHBIX BEIIECTB. | YMEHHUE BHIYUCIIATE: 1.MoTuBamus Hay4eHHS K.YVI. 815, 8§16
KauecTBeHHBI M KOJIMYECTBEHHBIH | MACCOBYIO JOJIIO MPEAMETY XUMUS 1.Pa3pemenne
COCTaB BEIECTBA. XUMHYECKOT0 2JIEMEHTa 2.HpasctBeHHO- KoH(pIIKTa

o hopMysIe COeTUHEHUS
Onpenenenne
aJIeKBaTHBIX CIIOCOO0B

OTHYCCKOC OLICHUBAHHEC

2.YmpapneHne
NOBEACHNEM MapTHepa
ILYYA.




pereHus yueOoHoun
3a/1aui Ha OCHOBE
3aJIJaHHBIX AJITOPUTMOB

1.®opmupoBanue
MO3HABATENIBHOM 11eNTn
e  CumBoibl
XUMHYCCKAX
3JIEMEHTOB
e  XUMHYECKHUE
thopmyms
e  TepMmuHBI
P.YY/.
1.Ilenenonaranue u
TJIAaHUPOBAHKE

15.

@DopMyInBl CIOXKHBIX BemecTs. Ha3zpaHus
CIIO)KHBIX BEIECTB. PeakTHBBI. DTHKETKH.
TP

YMeHue onpenensTh
BAJIEHTHOCTh U 3HAu€HUE
BAJIEHTHOCTH HEKOTOPBIX
XUMHYECKHX JJIEMEHTOB;
Ha3bIBaTh OMHAPHEIE
COEJIMHEHUS.

1.MortuBaius Hay4eHus
MpeaMETy XUMHUS
2.Pa3BuBaTh 4yBCTBO
TOPJIOCTH 32 POCCUICKYIO
XUMHYECKYIO HayKy
3.HpaBcTBEeHHO-
STHUYECKOE Ol[EHUBAaHUE

K.YYI.
1.Pa3pemenue
KOH(JINKTA
2.YupaBneHue
TIOBENICHHEM
napTHepa.

I.YVY].

YMeHue onpenensTh
aJIEKBaTHBIE CIIOCOOBI
penienust yueOHOi
3a/lauv Ha OCHOBE
3aJJaHHBIX
aJNTOPUTMOB.
P.YY].
1.I{enenonaranue u
IJIAHUPOBaHUE

8§15, 816,
817

PeakTuBEI B
XUMHUYECKOE
000pyI0BaHNE

16.

I'pynmbl XpaHeHUsI peakTHUBOB. Y CIOBUS
XpaHEeHUs ¥ UCIOJIH30BAHUS.
TP

YMeHue cocTaBiIsITh
(hopMysIbl OMHAPHBIX
COEMHEHUH 10
H3BECTHOM BaJICHTHOCTHU
2JIEMEHTOB.

‘YMeHue BbICTpanuBaTh
COOCTBEHHOE IIETTOCTHOE
MHPOBO33pEHHE:
OCO3HAaBaTh MOTPEOHOCTH
U TOTOBHOCTBK
camMo00pazoBaHUIO.

K.YV]I.

YMenue
CaMOCTOSTEIBHO
OpTraHU30BBIBATH
yueOHOe
B3auUMOJIEICTBUE B
Tpymme.

ILYVY].

YMmenue
peoOpa3oBHIBATh
HH(POPMAITHIO u3
OJIHOT'O BHJIA B
APYTOi.

P.YVY/.

VYMeHne  COCTaBIATH
IJIaH penreHus
POOIEMEL.

PeaktuBnl u
XUMHYECKOE
obopyoBaHue

17.

3aKOH COXPAaHEHHMST MACCHI BEIIECTB.
TP

VYMenue

Pa3BuBath yyBCTBO
TOPAOCTH 33 POCCUICKYIO

K.YVI.
YMenne

8§19

Becel anexkTpoH-
HBIE




Hemoncmpayuonnwiit 3xcnepumenm Ne
6. «3aKon coxpanenus maccol seugecmaey

XapaKTepU30BaTh
OCHOBHEBI€ 3aKOHBI
XUMMH:

COXPaHEHHUSI MacChI
BEIIECTB;

TIOHUMATH €T0 CYIIHOCTD
¥ 3HAUYCHUE

XUMHMUYECKYIO HAYKy

CaMOCTOSATEIBHO
OpraHH30BBIBATh
yueOHOe
B3aMMO/JICIICTBUE B
rpymIe.

IL.YVY/].

YMenue
peoOpa3oBLIBATH
nHpopmanuro u3
OJTHOTO BUIIA B
JIPYTOH.

P.YV .

YMeHnue cocTaBiIATh
TUTaH PEIICHUS

pOOJIEMBI.
18. | Xumuueckue npeBpaiieHus. XUMHYECKHE | YMEHUE Ywmenue chpopmupoBats y K.YV 820 PeaktuBsl u
peaxnum. XapaKkTepru30BaTh yyanmxcs y4eoHo- 1. Ymenne XHMHUYECKOE
P OCHOBHBIE TTOJIOKEHHS TIO3HABATENbHBIN HHTEpeC  (OPMYIHPOBATH o0opynoBaHue
JlagopaTopHblii onbIT Nelb. ATOMHO-MOJIEKYJSIPHOTO K HOBOMY y4eOHOMY COOCTBEHHOE MHCHHE
ITpu3HAKH TPOTEKAHUS XUMMYECKHMX | YU€HHUs, IOHUMATh €ro MaTepuany ¥ cocodam U TTO3HIIHIO;

peaxiuii: HarpeBaHHe MeTH O
NMPOBOJIOKU; B3aUMOJEHCTBHE PACTBO-
POB €IKOro HATpa WU XJIOpHIA Meau;
B3aUMO/IeliCTBME PACTBOPOB YKCYCHOI
KHCJIOThI M THAPOKAPOOHATA HATPUS.

3HAYCHUC

pelIeHus: HOBOi YaCTHOM
3a7a4u

2.YMeHHe yIuThIBaTh
pa3HbIe MHCHHUS U
HMHTEPECH] U
000CHOBBIBATH
COOCTBEHHYIO
[TO3HLIHIO.

ILYVY].

1. Ymenue
HCIIONIL30BAaTh
3HAKOBO-
CHMBOJINYECKHE
CpEeZCTBa, B TOM YHCIIC
MOJENH B CXEMBI IS
peIlICHUS 3a1a;
P.YV/.

1.YMmenune
CaMOCTOSTENBHO
aJIEKBAaTHO OLEHUBATh
MIPaBHILHOCTD
BBINIOJIHEHUS IEHCTBUS
Y BHOCHUTH
HEOOXOAUMBIE
KOPPEKTHBBHI B
HCIIOJIHEHHE KAK 110
XOJIy €ro pean3aium,
TaK U B KOHIIE




JefCTBHS.

19.

XUMHUUECKUE YPaBHEHHUS.
BeInonzenne TpeHupOBOYHBIX
YIpaXHEHUH [0 COCTaBIECHUIO
YpaBHEHUH XUMUYECKUX PEAKIUI

YMEHHE COCTABJISITH
YpaBHEHUS XHM.
peakuuu.

1. Ymenue
OPUCHTHPOBAThCSA HA
MOHMMAaHUEe TPUYHH
ycriexa B y4eOHO#H
JeATENEHOCTH

K.YV]I.

1. Ymenue:

* CTPOUTH MOHATHEIC
JUIsl TapTHepa
BBICKA3bIBAHMS,
YUYUTHIBAIOIINE, YTO
MapTHEP 3HAET U
BHJIMT, 4 YTO HET;

* 33]1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIeHCTBUS TIapTHEpA.
ILYVY].

Vmenue:

* OCYIIECTBIIATh
aHajn3 00BLEKTOB C
BBIJIEJICHHEM
CYIIECTBEHHBIX U
HeCyHleCTBCHHI)IX
MIPU3HAKOB;

* OCYLIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE 1IEJIOr0
W3 YacTeH.

P.YV].

YMenus:
1.0cymiecTBasATh
HUTOTOBBIN U
MOIIArOBbI KOHTPOJIb
0 PE3yIbTaTY;

2. AnekBaTHO
BOCIIPUHUMATH OLIEHKY
YUHUTETIS;

3. Pasznnuath criocod u
pe3yabTaT OEHCTBUS

820

20.

Turbl XUMUYECKUX pEeaKIUui

TP

Jlabopamopustii onvim Nel6.

Tunw XUMUYECKUX peaxyuii:
pasnosxcenue 2uopoxcuoa meou (11);
e3aumooelicmeue ceie3d ¢ pacmeopom
xnopuoa meou (1), e3aumoodeiicmeue
okcuda meou (11) ¢ pacmeopom conanoi
Kuciomel.

YMEHHE OIIPEEINATh
peareHTHl W TMPOIYKTHI
peaxuuy;

paccTaBiIATh

KO3 (HUIIMEHTHI B
YpaBHEHHUAX peakluii Ha
OCHOBE 3aKOHA
COXpaHEHHUS MaCCHI
BEIIECTB

1. Ymenne
OPHEHTUPOBATHCS Ha
MMOHUMAaHUE IPUYUH
ycrexa B yaeOHOMH
JIeATENbHOCTH

K.YVY/.

Ymenue
CaMOCTOSITENTEHO
OpPTaHU30BHIBATh
yae0HOoe
B3auUMOJIEICTBUE B
rpymme.

.YV /.

Ymenue
npeoOpa3oBEIBATH
HHPOPMAIIIIO 3

§21

PeakTuBEI B
XAMHUYECKOE
o0opymoBaHne




OJTHOTO BHIA B
JIPYTOH.

P.YV/.

‘YMeHHe cocTaBIISITh
TUTaH PEIICHUS
POOJIEMEL.

21.

Iloaroroska x 'MMA, BIIP

1.3akperuienue 3HaHU 1
pacyeTHBIX HaBBIKOB y4-
col.

2.YMeHue penatsb
THUITOBBIE IPUMEPHI
KOHTPOJILHO-
M3MEPHUTENLHBIX
MaTepraoB

1. Ymenue
OPUCHTHPOBATHCSA HA
MOHUMAaHHE TPUYHH
ycriexa B y4eOHO#
JIeATENbHOCTH

K.YV/I.

YMeHune
CaMOCTOSTEIILHO
OpraHU30BBIBATH
yueOHOe
B3aUMOJICICTBHE B
rpymmne

ILYVY].

Vwmenue:

* OCYIIECTBIIATh
aHajn3 00OBLEKTOB C
BBIJIEJICHHEM
CyT_HCCTBCHHI)IX u
HecyﬂleCTBeHHbIX
MIPU3HAKOB;

* OCYLIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE 1IEJIOr0
W3 YacTeH.

P.YV].

YMenus:
1.0cymiecTBasATh
HUTOT'OBBIN U
MOIIArOBbI KOHTPOJIb
0 PE3yIbTaTY;

2. AnmekBaTHO
BOCIIPUHUMATH OLIEHKY
YIHUTETIS;

3. Pasznnuath criocod u
pe3yabTaT NeHCTBUS

81-21

22.

TecToBBI KOHTPOJIb:<OCHOBbBI
IKCMEPUMEHTATbHOH XUMHM.

YMeHue oBi1azieHUus
HaBBIKAMH KOHTPOJIS U
OLIEHKH CBOEH

NI TEIIbHOCTH, YMECHHE
TIPEBHUIIETH BO3MOXKHBIE
TOCJIECTBUS CBOUX
NEeNCTBUN

YMeHue o1eHuTb CBOU

yueOHbIE JOCTIKEHUS

K.YYI.

Ymenue
CaMOCTOSITETHHO
OpraHW30BHIBAThH
yaeOHOe JIeHCTBHE.
ILYVY].

Ymenue
peoOpa3oBEIBATH
WHPOPMAIIIIO 3
OJTHOTO BU/IA B




JIpYrou.

P.YV/.

‘YMeHHe cocTaBIISITh
TUTaH PEIICHUS

POOIEMBI

Pazgen 2. IIpakTHKYM 10 H3Y4YeHHIO Ia30B: KUCJI0POAa B Bogopoaa (7 1)

23. | Kucnopon. Peakuuu, ucronbs3yemsle ajist | YMeHUe Ywmenue chopmupoBats y K.YV 822 PeaxTuBel n
TIOJTYYEHHsT KUCIIOpOoJia B Ja00paTOpUH XapaKTepu3oBaTh yyarmxcs yaeOHo- 1. YMmenue XUMHUYECKOE
TP KHUCIIOpPOJ KaK MO3HABATENILHBINA HHTEPEC  (OPMYIUPOBATH 00opyIoBaHuE
[Memoncmpayuonnotit Ikcnepumenm Ne | XUMUUECKUH IEMEHT U K HOBOMY y4eOHOMY cOOCTBEHHOE MHEHHE
7. «Hoﬂyqeuue u coﬁupauue Kuc/zopoda IPOCTOC BEUICCTBO, MaTtcpually u criocobam " IO3UIHNIO,

6 1abopamopuu pacro3HaBaTh OINBITHBIM | pElIeHUs HOBOW YacTHOM  2.YMeHHue yUUThIBaTh
U 3anoJIHeHUe UM 2a30Mempa» IIYTEM KUCJIOPOJ 3aJauu Ppa3Hbl€ MHCHUA U

CobuoieHrie HopM WHTEPECHI U

TIOBEJICHUS B 00OCHOBBHIBATh

OKpYy>Karoliel cpene, COOCTBEHHYIO

MPaBUI 310pOBOTO MO3UIIHIO.

o0pasa KU3HU ILYVY .
1. YMmenue
WCIIONB30BaTh
3HAKOBO-
CHUMBOJIMYCCKHEC
CpeZICTBa, B TOM UHCIIe
MOJECIN U CXEMBI AJId
peIIeHNS 3a/1aY;
P.YVY/.
1.Ymenue
CaMOCTOSITENTFHO
aJICKBaTHO OLICHUBATh
MIPaBUIHLHOCTD
BBITIOTHEHHS JCHCTBHUS
U BHOCHTH
HEOOXOAUMBIE
KOPPEKTHBHI B
UCTIOIHEHHE KaK 110
XOIy €r0 pearn3allii,
TaK U B KOHIIE

24. | XuMu4ecKkre CBOMCTBA KHCIOPOIa. YMeHne 00bSICHUTD Pa3BuBaTh 4yBCTBO K.YV]. 823,24 PeaxTHBEI U
Oxcumsl. CYIIHOCTh KPYrOBOpPOTa TOPIIOCTH 32 POCCHICKYI0 ~ YMeHHe XAMHAYIECKOE
TP KHCIIOPOJa B IPUPOJIE, XUMHIYECKYIO HAyKy CaMOCTOSITENTEHO o0opymoBaHne
Jlabopamopnutii onvtm Nel7. NpUMEHEHHE Kucaopona; | PopMUpOBaHUE UHTEPECA  OPraHU30BBIBATh
«l'openue ceput u gpocghopa na 603dyxe YMETb COCTABJIATH K OpeaAMeTy yaebHoe
ue Kucﬂopode» ypaBHCHI/DI XUMHYCCKUX B33]/I]VIOIICI71CTBI/IC B
Jlabopamopnuiii onvim Nel8. peaxiuii, rpymue.

«lopenue xnceneza, medu, mazhus na XapaKTEPU3YIOLINX ILYY.
XUMHUYECKHUE CBOMCTBA YMeHue




6030yxe u 6 Kuciopooe

Jadopamopnuutii onvtm_Nel9.
Paccmompenue 0o6pasnoe oxcuoos
(yenepooa (1), é0dopooa, ghocghopa,
Meou, Kanvyus, Heeneza, KPeMHus).

KHCIIOpPO
Hcnons3oBanue
MIPAaKTHYECKUX U
71a00paTopHBIX padoT,
HECIOXKHBIX
9KCIIEPUMEHTOB JIJISI
JIOKa3aTenbCTBa
BBIJIBUTAEMBIX
TIPEATNOIOKEHUIH;
OIIICaHHE PE3YIbTATOB
9THX paboT

peoOpa3oBEIBATH

nH(popmanuro u3
OJTHOTO BUZIA B
JIpYTrou.
DopMHpOBaHHE
yMeHHs  HaOJIONaTh,

JACJIaTb BBIBOABI IIpU
IMMPOBEACHNH OIIBITOB.

P.YVY/.

VYMeHHe  COCTaBIATH
IJ1aH pelieHus
TPOOJIEMBI

YMeHue pacrno3HaBath
OIBITHBIM MyTeM
KHCJIOPOJI, OIHKCHIBAThH
XUMHYECCKUC PEaKITHH,
HaOnojaemMble B X071€

SKCIIEPUMCHTA.
25. | Iloaroroska k I'A, BITP 1.3akperienue 3Hanui U | 1. YMeHue K.YVY].

pacUYCTHBIX HABBIKOB Y4- | OPHCHTHPOBATHCS Ha Ymenue
csl. MOHUMAaHKUEe TPUIUH CaMOCTOSITEIILHO
2.YMeHue pemiathb ycrexa B y4eOHOi# OpPTraHU30BBIBATh
THUIOBBIE IPUMEPDI JeATENbHOCTH yueOHOe
KOHTPOJIbHO- B3aMMOJICiICTBUE B
U3MEPUTENIbHBIX rpymrne
MaTepuaoB ILYY.

YMeHue:

* OCYIIECTBIIATh
aHaIu3 00BEKTOB C
BBIZIEJIEHEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTH
CHHTE3 KaK
COCTaBJICHUE IIEIOr0
W3 YacTeH.

P.YVY/.

YMenns:
1.OcymmecTBisITh
HUTOTOBBIN K
MOIIArOBBIN KOHTPOJIb
IO PE3yINbTaTYy;

2. AnmekBaTHO




BOCIIPHHAMATH OICHKY
YUUTEIS;

3. PaznuuaTh criocob u
pEe3YNbTaT ACUCTBUS

26.

Bosnyx u ero cocras.

TP

Hemoncmpayuonnstii sxcnepumenm Ne
8. «Onpeoenenue cocmasa 6030yxa»

YMenue
XapaKTepH30BaTh COCTAB
BO3IyXa

[puBeaeHue MPUMEPOB,
oa0op apryMeHTOB,
(dbopmynupoBaHue
BBIBOJIOB.

‘YMeH#ue OleHUBAThH CBOIO
JIeSITETHHOCTD U
TTOCTYTIKH APYTUX JFOICH
C TOYKH 3PCHUS
COXpaHCHHUS
OKpYXKarollen cpe/ibl

K.YV]I.

1. Ymenue:

* CTPOUTH MOHATHEIC
JUISl TapTHepa
BBICKA3bIBaHMS,
YUUTHIBAIOIINE, YTO
MapTHEP 3HAET U
BHJIMT, 4 YTO HET;

* 33]1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIeCTBUS TIapTHEpA.
ILYVY].

Vmenue:

* OCYIIECTBIIATh
aHanu3 00bEKTOB C
BBIICIICHUEM
Cy'l_HCCTBeHHI)IX u
HeCyHleCTBeHHI)IX
MIPU3HAKOB;

* OCYLIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE LIEJIOr0
W3 YacTeH.

P.YV].

YMenus:
1.0cymiecTBasATh
HWTOTOBBIN U
MOIIArOBbI KOHTPOJIb
0 PE3yIbTaTY;

2. AnmekBaTHO
BOCIIPUHUMATH OLIEHKY
YIHUTETIS;

3. Pasznnuath criocod u
pe3yabTaT NeHCTBUS

827

[Mpubop s
OITpeIeIeHUS
coCTaBa BO3/yXa

217.

Bonopon. [Tonyuenue Bogopona. Mepst
0€30IMacCHOCTH TP pabOoTe C BOIOPOIOM.
IIpoBepka Ha uncrory. [ pemyuuii ras.

TP

Hemoncmpayuonnwtii 3xkcnepumenm Ne
9. «llonyuenue u cobupanue 6000poda
6 nadopamopuu. Oneim Kasenouway

YMenue
XapaKTepru30BaTh
BOZIOPOJ Kak
XHUMHYECKHH 3IIEMEHT U
MIPOCTOE BEIIECTBO,
pacro3HaBaTh OIBITHEIM
IyTeM BOJOPOX

YMeHne chopMupoBaTh
YCTOWYIMBBIA yd4eOHO-
T03HABATEJILHBIN MUHTEPEC
K HOBBIM OOIIIIM
crioco0aM perreHns 3a1aq

K.YVI.

YMenne
CaMOCTOSITEIBHO
OpPTaHU30BHIBATh
yaebHoe
B3aUMOJIEICTBUE B

rpynme.
LYY

§28

PeakTnBEI B
XAMHYECKOE
o0opymoBaHne




YMenne

peoOpa3oBEIBATH
nHpopmanuro u3
OJTHOTO BUIIA B
JIPYTOH.

P.YYI.

YMeHHe cocTaBISITh
TUTaH PEIICHUS

poOJIEMBI.

28. | Xumudeckue CBOIMCTBA BOAOpPOAA. | YMEHHE COCTaBJISATh PazButue BHyTpeHHEH K.YVI. 829 PeaxtuBbl
[Ipumenenue. yYpaBHEHHS peaKiu, TMO3UIIMY IIKOJbHUKA Ha 1. Ymenue: XMMHUYECKOE
Hemoncmpayuonnotit Ixcnepumenm Ne | XapaKTepU3YIOLIUX YPOBHE TMOJIOKUTEIBHOIO  * CTPOUTH MOHSITHBIC obopynoBaHue
10. «ITonyuenue 6odopoda peaxyueii | XUMUYECKHE CBONCTBA OTHOILIEHHUS K IIKOJIE, JUIS IapTHepa
ANIOMUHUSA CO CMEChblo cyﬂb¢ama Mmeou | BOIOpOJAa, HA3bIBATh IMOHUMaHUs BBICKa3bIBaHM,

u X10puda Hampua» TPOIYKTHI PEaKIHH HEOOXOTUMOCTH YUCHHS YUHUTBIBAIOIINE, YTO
TP Hcnons3oBanue dopMUpOBaHHUE HHTEpPECa  MApTHEP 3HAET U
Jlemoncmpayuonnsii skcnepumenm Ne | TPAKTHYECKUX 1 K MIPEIMETY BHJIMT, & YTO HET;
11.3anumamensisie OnbImbL ¢ 71ab0paTOPHBIX padorT, * 33/1aBaTh BOIPOCHI;
6000po0oM: nemaiouias 6anka, HECIIOMHBIX * KOHTPOIHPOBAThH
e3pblalOWyUecs NY3bIPU, Temalouue DKCIIEPUMEHTOB IS JIECTBUS TIApTHEPA.
MbUTbHbIE WAPUKL. JI0Ka3aTesbCTBa ILYY.
BBIJIBUTAEMBIX YMeHnue:
MPEATOJIOKEHHIH; * OCYIIIECTBIISTh
OITHCaHME Pe3yJIbTaTOB aHaJIN3 00BEKTOB C
9THX paboT BBIJICJICHUEM
CYIIIECTBEHHBIX U
HECYILECTBEHHBIX
MIPU3HAKOB;
* OCYILIECTBJISATh
CHHTE3 KaK
COCTaBJICHHE LIEJIOTO
13 4acTei.
P.YVY/.
YMmeHnusi:
1.0cymiecTBasATh
WUTOrOBBIN U
TOIIar OBbIN KOHTPOJIb
0 PE3YINbTaTYy;
2. AnmekBaTHO
BOCIIPHHAMATH OICHKY
YIUTEs;
3. PaznmuaTh criocob u
pe3yNbTaT OEUCTBUS

29. | TecroBblii KOHTPOIb:«IIpakTHKYM 0 | YMeHHE OBIIaICHUS ‘YMeHue OLEHUTh CBOU K.YV.

H3Y4YEeHHIO Ta30B: KHCJI0POAa U HABBIKAMH KOHTPOIISI U yueOHbIe JOCTIKEHUS YMenne
BOOPOJA». OLICHKH CBOEH CaMOCTOSITENTFHO




JIeSITeTbHOCTH, YMEHHE
MIPEIBUICTH BO3MOXKHBIC
IOCJIENCTBUS CBOUX
NeNCTBHMN

OpraHH30BbBIBATh
ydeOHOe JeliCTBHE.
IL.YVY/].

YMenue
peoOpa3oBEIBATH
nHpopmanuro u3
OJIHOTO BUIIA B
JIPYTroH.

P.YV .

YMeHHe cocTaBiISITh
TUTaH PEIICHUS

POOIEMBI
Paznen 3. IlpakTHKYM 110 M3YY€HMIO CBOICTB BOJbI H pacTBOpPoB (9 4)
30. | Boma. Meroasl ompenencaust cocraBa | CobmroneHue nopMm | 1.Pa3Butue BHyrpenneir — K.YVY/. 831, JaTauk smextpo-
BOJIBI - aHAJIM3 U CHHTE3. TIOBEICHUS B | TIO3WIINH IIKOJbHUKA HA COBepIIICHCTBOBATh Bomp. 1, | mpoBomHOCTH,
TP OKpY’KaroIIei cpene, | ypOBHE MOJIOKHUTENBHOTO — YMEHHUE 4,5, nugpoBon
Jlabopamopnutii onvim Ne 20. MIpaBUIl 3JI0POBOTO | OTHOILEHMS K LIKOJIE, JIOTOBApUBAThCA U ctp.106 MHKPOCKOII
«Onpeoenenue 6000NPOGOOHOIL u | obpasa )KU3HU TTOHUMAaHHUS MPUXOJIUTH K 00IIeMy
OUCMUNIUPOBGAHHOIL 800bL) HEOOXOMMMOCTH YUEHHS,  PEIICHHUIO B
BBIPAJKEHHOT'O B COBMECTHOM
npeoOagaHuy y94eOHo- JISSITETIbHOCTH
MO3HaBaTEIbHBIX ILYY .
MOTHBOB U ®opMupoBaTh YMEHUE
NpeINOYTEHUN MPOBOJIUTH CPaBHEHHE
COLIMAJIBHOTO criocoba 1 KIIaCCU(PHKAIHIO TIO
OLIEHKH 3HAHUIT 3aJIJaHHBIM KPUTEPHUSIM
P.YV .
YMeHue yuyuThiBaTh
BBIJICJICHHbBIE
YUHUTENEM OPUCHTHPBI
IEUCTBUSL B
HOBOM Yy4eOHOM
MaTepuane B
COTPYIHHUYECTBE C
yUHUTENEM
31. | ®usnyeckue U XUMUYECKHAE CBOMCTBA YMenue VuebHo-nosnaBatensubiii K.YV 832, PeakTtusbl u
BO/IBL. XapaKTepu30BaTh HHTEPEC K HOBOMY Ymenue: TECTHI, XHUMHUYECKOE
TP CBOMCTBA BOJIBI yaeO0HOMY MaTepHany u * CTPOUTH TIOHATHBIE ctp. 109 | obopynoBanue

Jlabopamopustii onvim Ne2l.
OKpacka uHOUKamopos 6 HelmpaibHou
cpeoe

Jlabopamopusiii onvim Ne22.
Cpasnenue npoo6 600bl: 6000nP0O6OOHOII,
U3 20p00CK020 OMKPBIMOZ0 6000EMa.

(XMMHYECKUEe CBOWCTBA
OCHOBHBIX KJIACCOB
HEOPTaHNYECKUX
BEIIIECTB),
B3aUMOJEUCTBUE BOABI C
OCHOBHBIMH U
KHCIIOTHBIMU OKCHUIAMHU,

crocobam perieHus
HOBOM YaCTHOM 3aJa4H;

JUIS TTapTHEpa
BBICKA3bIBaHHS,
YUHUTHIBAIOIINE, YTO
MapTHEP 3HACT U
BU/IUT, @ YTO HET;

* 3a71aBaTh BONIPOCHI;
* KOHTPOJIMPOBAThH




COCTaBJISITh YPABHCHUSL
XUMHUYCCKUX peaKum”I,
XapaKTCPHBIX IJISI BOAbL

JICHCTBUS TTApTHEPA
ILYVY].

YmMmenue:

* OCYII[ECTBIISTh
aHaJn3 00BEKTOB C
BBIJICTICHHEM
CYIIIECTBEHHBIX U
HECYIIECTBCHHBIX
TIPU3HAKOB;

* OCYILIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE 1IETI0r0
W3 YacTen

P.YV].

YMmenus:
1.Ocy1iecTBasATh
HWTOTOBLIH U
TMOIIATOBBIN KOHTPOJIh
0 PE3yNIbTaTy;

2. AZleKBaTHO
BOCIIPUHUMATH OLIEHKY
YUUTEIS,

3. PaznnuaTs criocod u
pe3yabTaT AEHCTBUS

32.

Bona — pactBoputeinb. PacTBopbl.

TP

Jlabopamopnutii onvim Ne 23.
«H3yuenue 3aeucumocmu
Pacmeopumocmu 6ewiecmea om
memnepamypol»

YMeHue naBaTthb
oIpeieNieHNe MOHATHUS
PacTBOPHI, BUABI
pacTBOpOB, CBOMCTBA
BOJIBI KaK PACTBOPUTEIIS;

Pa3Butre cnocoOHOCTH K

CaMOOILIEHKE HAa OCHOBE
KPUTEPHS YCIICIIHOCTH
yueOHOI IesITeNbHOCTH

K.YV]I.

1. Ymenue:

* CTPOUTH TIOHATHBIE
JUTS TTapTHEpa
BBICKA3bIBaHU,
YYUTBIBAIOIIHE, YTO
MapTHEP 3HAET U
BHUUT, a YTO HET;

* 3371aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIEWCTBUS TIapTHEpA.
ILYVY].

YwMmenue:

* OCYIIECTBIIATh
aHaau3 00BEKTOB C
BBIZIEJIEHHEM
CYIIECTBEHHBIX 1
HECYIIIECTBEHHBIX
TIPU3HAKOB,;

* OCYILIECTBIISATh
CHHTE3 KaK
COCTAaBJICHHUE IIEJIOT0

833,
Borp. 5 +
TECTHI,
ctp. 113

JlaTuuk
TeMIIepaTypbl
TUTATUHOBBIN




W3 JacTeH.

P.YV.

YMenus:
1.OcymiecTBasTh
HUTOTOBBIN K
TMOIIATOBEIN KOHTPOITh
IO PE3yINbTaTYy;

2. AnekBaTHO
BOCIIPHHHAMATH OIICHKY
VUUTEIS;

3. Paznnuath criocod u
pe3YNbTaT ACUCTBUS

33. | Haceltennsie u HeHachleHnpie | [IpeacraBnenue o 1.Pa3zButue BHytpenneir  K.YVY]I. 834, Hudbposoi
pacTBOpEIL. CYIIIHOCTH TIpoliecca TMO3UIIMH IIKOJIBHUKA Ha YMmenue Bomp. 4, | MHKpOCKOI
TP TIOJIYYEeHHUS] KPUCTAIIIIOB YPOBHE IMOJIOKUTEIBHOTO  CaMOCTOSTENEHO 5, cTp.
JlaGopamopnuii onvim Ne U3 PacTBOPOB cojel OTHOUICHHUS K IIKOJE, OpPTraHU30BBIBATh 116
24.«Habniodenue 3a pocmom [TokazaTh 3aBUCHMOCTb TIOHUMaHHs yueOHOe §

KpUCManioe» pacTBOPUMOCTH OT HEOOXOIMMOCTH YU€HHs,  B3aUMOJICHCTBHE B

TEMIIEPATYpPhI BBIPAXXCHHOI'O B rpynmne.

npeobnasaHuu yueOHo- ILYVY/.
IIO3HABATCJIbHBIX VYMeHune
MOTHBOB U npeoOpa3oBbIBATH
MPEAIOYTEHUHU nHpopmanuro u3
COIMAJIBHOTO criocoba OJIHOTO BUjIA B
OLICHKH 3HAHU; JIpyToil.
2.DopmMupoBaHHe P.YY/.
BBIPAXKEHHOW YCTOMUMBOM YMEHHUE COCTaBIISTh
yueOHO-TI03HABATEIbHOM  IUIAH peIleHHs
MOTHBAIMH YICHHUSI. pOOJIEMBI.

34. | Jlabopamopnuuit onvim No 25. | Chopmuposats nousitusi | dopmupoBanue K.YVY/. 834 JHatauk

«Ilepecvruennsiii pacmeopy «pa30aBIeHHBIN BBIpaKEHHON ycToiunBoi  COBEpIIEHCTBOBATh MOBTOp., | TEMIIEpPATyphl
pacTBop», y49e0HO-TI03HABATEILHOH  yMEHHue 3a7a4M 7, | TUIATHHOBBIN
«HACBIIICHHBIA PACTBOPY», | MOTHUBAIMH YICHHUS. JIOTOBAapHBATHCS U 8,9+
«TIePECHIICHHBIN MPUXOAUTH K 00IIEMY TECTHI,
pacTtBop» PEIICHUIO B ctp. 117
COBMECTHOM
JIeSITETbHOCTH
IL.YVY /.

®opMupoBaTh YMEHUE
MIPOBOJUTH CPaBHEHHE
1 KJIaCCH(DHUKAITIIO TI0
3a/IaHHBIM KPUTEPUSIM
P.YVY/.

YMeHue yuyuThBaTh
BEIJICIICHHBIC
YUUTENeM OpUSHTHPHI




JIEICTBHS B
HOBOM Yy4eOHOM
MaTepuae B
COTPYIHUYECTBE C

YIUTEIEM

35. | [IpakTuyeckas padora Ne 3 Hcnons3oBanue ®opmupoBanue unrepeca K. YY/I. 835, PeakxTuBsl u
«OmnpeneneHne KOHIEHTPAIIUH MPAKTHICCKUX U K TIPEIMETY ®dopmupoBaHUEe HHCTPYKT | XUMHUYECKOE
BEIeCTB KOJOPUMETPHYECKHAM 110 71a00paTOPHBIX PadoT, YMEHUSI paboTaTth B ax o Th | obopynoBanue,
KAJTHOPOBOYHOMY IpaduKy» HECITOKHBIX napax. JATYUK ONTHYE-
TP SKCIIEPUMEHTOB IS ILYVY . CKOM IJIIOTHOCTH

JIOKa3aTenbCTBa ®dopMHpOBaHHE
BBIJIBUTaEMBIX YMCHUSI  HaONIONATh,
TPEAMOJIOKEHH; JIeNIaTh BBIBOJBI TPH
OIIICaHHE PE3yIbTATOB MIPOBEIICHHUH OIBITOB.
9THX paboT P.YV .
YMeHue  OnmuchIBaTh
HaOmo1aemMble
MpeBpalleHuss B XOJe
SKCIIEPUMECHTA.

36. | Kpucramioriuapars. YMeHue TpHUMEHSTh 1. Ymenue K.YVYI. §22-35, Jatuuk Temmnepa-
Jlabopamopnutii onvim Ne 26. [IOJIYYE€HHBIE 3HAHUS I OpPUEHTUPOBAThHCA Ha Ymenue 3a7a4n: 6 | Typhl
«Onpe@eﬂeuue memnepamypbol peICHrA 3a1a4 TIMOHUMAaHUEC NPUYINH CaMOCTOATCIIBHO CTp.l 17, TJIATUHOBBIN
Pa3noxcenus Kpucmaiiocuopama yenexa B yueOHO# OpPraHn30BBIBATD 4 crp.

NIeITEILHOCTH yueOHOe 113, 2,
B3aMMOJEHCTBHUE B ctp.106
rpymnmne
LYY /.

YMeHue:

* OCYIIECTBIIATh
aHaiu3 00bEKTOB C
BBIZIEJIEHEM
CYIIECTBEHHBIX U
HECYIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITH
CHHTE3 KaK
COCTaBJICHUE IIEJIOr0
W3 YacTeH.

P.YVY/.

YMenns:
1.0cymiecTBasATh
HUTOTOBBIN K
MOLIArOBBIN KOHTPOJIb
IO PE3yINbTaTYy;

2. AnekBaTHO
BOCIIPHHHAMATH OICHKY




YUUTEIS;
3. Paznuuath criocob u
pEe3YNbTaT ACUCTBUS

37.

Iloaroroska x 'MA, BITP

1.3akperuienue 3HaHU 1
pacyeTHBIX HaBBIKOB yd-
csl.

2.YMeHue penatsb
THUITOBBIE IPUMEPHI
KOHTPOJILHO-
HU3MEPUTENBHBIX
MaTepHaIoB

1. Ymenue
OPUCHTHPOBAThCSA HA
MOHMMAaHUEe TPUYHH
ycriexa B y4eOHO#H
JIeATENbHOCTH

K.YV/I.

YMenue
CaMOCTOSTEIIEHO
OpPTaHU30BHIBAThH
yueOHOe
B3aUMOJICICTBHE B
rpyrre

ILYVY].

YmeHue:

* OCYIIECTBIIATh
aHajn3 00OBLEKTOB C
BBIJIEJICHHEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYLIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE 1IEJIOr0
W3 YacTeH.

P.YV]I.

YMeHus:
1.0cymiecTBasATh
HUTOT'OBBIN U
MOIIArOBbI KOHTPOJIb
0 Pe3yJbTaTy;

2. AnekBaTHO
BOCTIPUHUMATh OLIEHKY
YUUTETIS;

3. Pasznnuath criocod u
pe3yabTaT OEHCTBUS

38.

TecToBbI KOHTPOJb: «IIpakTHUKYM MO

H3Y4YCHHUIO CBOICTB

PacTBOPOBY.

YMeHue oBiaacHus
HaBBIKAMH KOHTPOJIS U
OLIEHKH CBOEH
JIeITEIIbHOCTH, YMECHHE
TIPEBHUIIETH BO3MOXKHBIE
TOCJIENCTBUS CBOUX
NeNCTBUN

YMeHue o1eHuTb CBOU
yueOHbIE JOCTIDKEHHS

K.YV].

YMenune
CaMOCTOSITEIBHO
OpTaHN30BBIBATH
yaeOHOe JIeHCTBHE.
ILYVY].

YMenne
peoOpa3oBHIBATH
HHPOPMAIIIIO w3
OJIHOT'O BHA B
JIpYrou.

P.YVY/.

YMeHne cocTaBIISITh




IUIaH peHICHUA

POOIEMBI
Paznena 4. OcHoBbI pacueTHOH Xxumuu (4 1)
39. | Mons — equHHUIA KOTUYECTBA BEIICCTBA. | VyeHHe BBIYUCISTE: 1.MoruBarnus Ha yaerus K.YV /. 836, 837
Monspras Macca. BBIYHCIEHHA TI0 | komuuecTBO BElECTBA MPEIMETY XUMHUS Ymenue
XUMHYECKUM YPaBHCHHUSM. HIIX Maccy 110 2.Pa3BuBath IYBCTBO CaMOCTOSITENILHO
KOJINYECTBY BEIIIECTBA TOpAOCTH 3a POCCUUCKYIO OpraHn30BbIBATH
WM MAcCe peareHToB win | XUMHUYICCKYIO HAYyKy y4ebHoe JieficTBHE.
TIPOAYKTOB PEAKIMU 3.HpaBcTBEeHHO- ILYVY].
VMeHUue BBIUNCIATH OTHYCCKOC OLICHUBAHUEC VYmenue
MOJIIPHYIO MacCy 110 4. YMeHHe OLICHUTh CBOM  TPeoOpa3OBbIBATH
dopMyrTe coearHeHus, yUeOHBIC JJOCTIKEHUS HHPOPMALIUIO W3
KOJIMYECTBO BEILIECTBA, OJTHOI'0 BUJa B
00BEeM WIJIH Maccy Mo ApYrou;
KOJIMYECTBY BEILIECTBA, OCYIICCTBJIATE aHAJIN3
00BbEMY MIJTH Macce 00BEKTOB €
peareHToB Uiu BBIICJICHUEM
MIPOJIYKTOB PEAKIINU CYLICCTBCHHBIX 1
HECYIICCTBCHHBIX
MIPU3HAKOB;
OCYIIECTBIISITh CHHTE3
KaK COCTaBJICHHE
LIEJIOr0 U3 YacTen.
P.YY/.
‘YMeHue cocTaBisiTh
TUIaH pereHus
MIPOOJIEMBI
1.0cymiecTBasATh
WUTOTOBBIN U
MOIIArOBbI KOHTPOJIb
0 PE3yIbTaTY;
2. AnmekBaTHO
BOCIIPUHUMATH OLIEHKY
YIHUTETIS;
3. PaznuuaTh ciocob u
pe3yabTaT NeHCTBUS
40. | 3akoH ABoraapo. MospHblil 00beM YMeHre BBIYHCIIATD: PasBuBats cnocoonocts k- K.YV, 838
razoB. OTHOCUTEIbHAS TUIOTHOCTh Ta30B. | KOJIMYECTBO BEIECTBA, CaMOOIIEHKE Ha OCHOBE 1. YMmeHue

BerunciaeHust o XuMH4IecKuM
YpaBHEHHSM.

00BEM WIIH Maccy o
KOJIMYECTBY BEIECTBA,
00BEMY WITH Macce
PEareHTOB U MPOIYKTOB
peakuum;

(HaxoauTh 00BEM Ta3a 1o

KPUTEPHs YCIEITHOCTH
yueOHOI IesITeThbHOCTH

HCIIOJIb30BaTh PeUb
JUTS PETYIISIIIAA CBOETO
NIEHCTBHS,
2.AnekBaTHO
HCIIOJIB30BaTh
peveBbIe CPEACTBa s




W3BECTHOMY KOJIMYECTBY
BemiecTBa (U
MIPOU3BOIUTH OOpaTHBIE
BBIYHUCIICHHS))

pericHAs
Pa3ITHYHBIX
KOMMYHHKATHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKA3bIBAHHE,
BIIAJIETh
JTHAJIOrTYeCKOi
thopmoii peun
ILYVY].

1.YMmenus
OCYIIECTBIIATh
CpaBHEHHE U
KJIaCCU(HUKAIIHIO,
BBIOUpAst KPUTECPHUU
JUTS yKa3aHHBIX
JIOTHYECKHX
orepanuii; CTpOUTh
JIOTHYECKOE
paccykacHue
P.YVY/.

YMenue
CaMOCTOSITEIIEHO
aJIEKBaTHO OI[€HUBATh
MIPaBUIHHOCTD
BBITIOJIHCHUS ICHCTBUS
Y BHOCHUTH
HEOOXOAUMBIE
KOPPEKTHBHI B
HCITOJIHCHUE KaK T10
XOJly €r0 peah3alluH,
TaK U B KOHIIE

IEUCTBHSL.
41. | O0paboTKa IKCIEPUMECHTAIBHBIX TaHHBIX ‘YMeHue OlleHUTh CBOU K.YVYI.

C UCITOIb30BaHUEM IIU(DPOBOIA yueOHbIE JOCTIDKEHHS Ymenue

nmabopaTtopun «Touka pocTtay. CaMOCTOSITENTEHO

Urenue rpamKoB, qruarpaMm OpPTaHU30BHIBATh
yaeOHOe JIeHCTBHE.
IL.YVY /.
Ymenue
peoOpa3oBHIBATh
HHPOPMAIIIIO w3
OJTHOTO BHA B
JIpYrou.
P.YVY/.

YMeHne cocTaBIISITh




IUIaH peHICHUA

POOIEMBI

42. | OO0beMHBIC OTHOUICHUS T'a30B MPH ‘YMeHue npoBOAUTh PazBuBats ciocobnocts k' K.YV 839

XUMHYECKUX PEAKITHIX pacdeTsl Ha OCHOBE CaMOOIIEHKE Ha OCHOBE 1. Ymenue:
YpaBHCHUH peakIuii, KpUTEPHsI YCIICITHOCTH * CTPOUTH MOHATHEIC
YMETh BBIYUCIIATH: yueOHO eI TeTbHOCTH JUTS TTapTHEpa
KOJIMYECTBO BEIICCTRA, BEICKa3bIBaHUS,
00beM WK Maccy 1o YUUTHIBAIOIINE, YTO
KOJIMYECTBY BEIIECTBA, MapTHEp 3HACT U
o0beMy WM Macce BHJIMT, & YTO HET;
peareHTOB U MPOIYKTOB * 3aJ1aBaTh BOIPOCHL;
peaxiyn (HaXOIUTh * KOHTPOJIMPOBATH
o0beM rasa 1o JICHCTBUS TIAPTHEPA.
KOJINYECTBY BEUIECTBA, ILYVY].
Macce Wik 00beMy Ymenue:
OJIHOTO U3 PEareHTOB WK * OCYIIECTBIISTh
MPOIYKTOB PEAKITUH) aHaJ3 00bEKTOB C
BBIJICIICHHUCM
CYHIECTBEHHBIX U
HECYHICCTBCHHBIX
MIPU3HAKOB;
* OCYLIECTBIIATH
CHHTE3 KaK
COCTaBJICHHE 1EJI0r0
13 4acTei.
P.YVY/.
YMeHnusi:
1.0cymiecTBasATh
WUTOTOBBbIN U
MOIIArOBbI KOHTPOJIb
0 PE3YNbTaTYy;
2. AnmekBaTHO
BOCIIPHHHAMATH OICHKY
YUUTENs;
3. PaznuuaTth criocob u
pe3yabTaT NeHCTBUS

Pa3nea 5. [IpakTHKYM N0 H3YUeHHIO CBOICTB BellleCTB OCHOBHBIX KJIACCOB HeOpraHu4yeckux coequHenui (12 v)

43. | Oxcumsl: KiaccuuKaIms, YmMmenue HaspBaTh | DopMupoBaHHe K.YV]. 840 PeaxTHBEI U
HOMEHKJIaTypa, CBOMCTBA, MOJy4EeHHE, COCTMHEHUS M3yYEHHBIX | BBIpAKEHHOH ycTounBOi 1. YMeHune XUMHUYECKOE
MIPUMEHEHHE. KJIaccOB (OKCHJIOB); y49e0HO-TT03HABATEILHON  JIOTOBApUBATHCS U o0opymoBaHne
TP OIIPEIEINATh MOTHBAILIUH YICHUS MIPUXOANUTH K O0IIEMY
Jlabopamopusiii onvim Ne27. TIPUHAIJIEKHOCTD pELIEHUIO B
Haonwoenue pacmeopumocmu 0Kcuooé | BEUIECTB K COBMECTHOM
anroMunUsA, HAMPUA, KANbYUA U MeOU 6 | ONPEICIICHHOMY KIIacCy JIeSITETbHOCTH;
6ooe. COCAMHEHNH (OKCHIaM); 2. YMmenne




Jlabopamopuwtii onvim_Ne28
Onpedenenue KuciomHocmu-
OCHOBHOCHIU CPEObL NOJIYUEHHBIX
PAcmeopos c NOMOUbI0 UHOUKAMOPA.

Jabopamopnutir onvim_Ne29.
Ilonyuenue  yenexucnozo 2aza u
eé3aumooeiicmeue e20 ¢ U3BECHIKOBOIL
800011,

XapaKTepHU30BaTh
XMMHYECKHE  CBOMCTBa
OCHOBHBIX KJIacCOB
HEOPraHUYECKUX
BeIIecTB (OKCHIIOB);
COCTaBJIATh (bopmyIbI
HEOPraHUYECKUX
COEAMHEHUN W3y4eHHBIX
KJI1acCOB (OKCHIOB)

MPOIYKTHBHO
paspemaTh
KOH(JINKTHI HA OCHOBE
y4JeTa HHTEPECOB U
MO3UIIMI BCEX €ro
YYACTHHKOB

P.YVY .

1.YMeHue yduTHIBaTh
BEIJICIICHHBIC
YUUTEIIEM OPUCHTHUPHI
JICHCTBUS B HOBOM
yueOHOM MaTepuae B
COTPYIHUYECTRBE C
YUUTEIIEM;

2. YMmeHue
TUTAHUPOBATh CBOU
JICUCTBHS B
COOTBETCTBHH C
MIOCTaBJIEHHOMN
3aJ1a4yeil U yCIOBUSMHU
ee pean3alum.
ILYVY.

1. YMeHre npoBOIUTH
CpaBHEHHE U
KJ1acCU(UKAIHIO 110
3a/laHHBIM KPUTEPUSIM;
2.DopMHupOBaTh Y

yUaIumxcs
MpEICTaBICHNE O
HOMEHKJIaType
HEOPTraHMYECKHIX
COEIMHEHUI
44, | Tuapoxcuabl. OCHOBaHUS: VYMeHue HasbIBaTh 1. YMmenue K.YV]. 841 Hatuuk pH
knaccudukalys, HOMEHKIATypa, COCAMHEHUS U3YIEeHHBIX OPHEHTUPOBATHCA Ha YMenne
MOTyYeHUeE. KJIacCOB (OCHOBaHHI), MOHUMaHHUEe IPUIUH CaMOCTOSITENTEHO
TP ONPEENATD ycrexa B yueOHOU OpraHU30BBIBAThH
Jlabopamopusiii onvim Ne 30. MPUHAJIEKHOCTh IeITEILHOCTH yae0HOe
B3aumooeiicmeue okcuooe kanvuyus u BEIIECTB K B3aMMOJIEHCTBUE B
docghopa c s00oii, onpeoenenue xa- OMPCACICHHOMY KiIaccy rpynrme
pakmepa 06pazosasutezoca 2udpokcuda | COSTMHCHUH ILYY].
¢ nOMOWBIO UHOUKAMOpa. (ocHOBaHMSM) YMeHue:

Jlabopamopnuii onbsim No 31
«Onpeoenenue pH paznuunsix cpeo»

IIpakTuyeckas padora Ne

* OCYIIIECTBIISTh
a”anu3 00OBEKTOB C
BBIJIETIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX




4.«Onpenenenne pH pacTBopoB
KHCJIOT U IIesio4ein)

MIPU3HAKOB;
* OCYILIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE 1IEJI0r0
W3 YacTew.

P.YV/.

YMenus:
1.OcymiecTBasTh
HWTOTOBLIH K
TIOIIATOBBIN KOHTPOJh
IO PE3yJIbTaTYy;

2. AnekBaTHO
BOCIIPHHUAMAThH OIICHKY
YUUTEIS;

3. PaznnuaTh criocod u
pe3yNbTaT ASUCTBUS

45. | XuMuyeckre  CBOMCTBA  OCHOBaHWH. | YMeHUE coctapisaTh | @opmupoBanue unrepeca K. YY]I. 842 Jatuuk pH,
Peaxiust ~ Heifrpanuzanum. Okpacka | hopmyiisl K HOBOMY IIpEAMETY ®dopMHpOBaHHE J103aTop 00BEMa
WH/IUKATOPOB B IIEJIOYHOM W | HEOpraHUYECKUX yMeHHsT paboTaTh B YKUKOCTH,
HelTpanbHOW  cpepax.  IIpuMmeHeHMe | COEOUMHEHMM H3Yy4EHHBIX rnapax. Oroperka,
OCHOBaHUH. KJIacCOB (ocHOBaHwUi); ILYVY/. JIaTYnK
TP YPaBHEHUS XUMHMYECKUX dopmupoBaHue TEMIIEPATYPBI
Jlabopamopnwtii onvim Ne 32. «Peakyusa | PeAKUUi (xapakTepHbIX yMeHusT  HabmoaaTh, TJIATUHOBBIN,
Helmpanuzayuuy. JUTS. OCHOBaHU#); Jlenath BBIBOABI TMPHU JIaTYMK JTaBJICHUS,
ﬂmoﬂcmpauuoﬂub"z JKCnepumenm No XapaKTepusoBaThb IIPOBEACHNH OIIBITOB. Mar"HuTHas
12. «Ocnosanusn. Tennosoii r¢pdpexm XUMHYECKHE  CBOMCTBA P.YY/. MelIajKa
Ppeakyuu 2udpoKcuda HaMpus ¢ OCHOBHBIX KJIaCCOB YMeHne pacrno3HaBaTh
VeneKuCIbIM 2a30M» HEOpraHU4ecknx OIIBITHBIM myTeM
Jlabopamopuuiii onvim Ne33. BelecTB (OCHOBAHHUH) OCHOBaHWUS,

B3zaumooeiicmeue pacmeopoé Kucinom OIHCEIBATE
XUMHYECKHE DPEaKLUH,

co uienouamu.

Jlabopamopuwtit onvtm_Ne34. HabmojaembIe B Xoze

Ilonyuenue nepacmeopumvix 0CHOBAHUIL IKCIICPHMCHTA.

U ucciedosanue ux ceoiicme (Ha

npumepe zuopoxcuoa meou (11)).

46. | AmdborepHBIe OKCHUIBI ¥ THIPOKCHIBIL. YmMmenue 1.Ymenune K.YV]. 843
Jlabopamopnutii onvim Ne35. XapaKTepru30BaTh OPHUEHTHPOBATHCS HA Ymenue
ITonyuenue amgpomepnoix ocnoéanuii u | XUMHIECKUE CBOMCTBA TTIOHUMaHWE TPUIHH CaMOCTOSITENTEHO
uccneoosanue ux ceoiicme (Ha npumepe OCHOBHBIX KJIACCOB ycnexa B y‘le6HOﬁ OpraHu30BbIBATH
eudpoxcuoa yunxa (I0)). HEOPTaHUYECKUX JIeSITeTbHOCTH; yaebHOoe

COEIMHEHNH 2. YyebHo- B3aNMOJIEHCTBHUE B
(amdoTepHBIX [TO3HABATENBHBIA HHTEPEC ~ TPYIIIIE.
HEOpraHUYECKUX K HOBOMY ydeOHOMY ILYVY].




COETMHEH M)

MaTepraty U Criocooam
pelIeHrst HOBOM YaCTHOM
3a1a4u

YMenue
peoOpa3oBEIBATH
nHpopmanuro u3
OJTHOTO BUIIA B
JIPYTOH.

P.YVY .

YMeHHe cocTaBISITh
TUTaH PEIICHUS

poOJIEMBI.
47. | Kucnorsl.  CoctaB.  Knaccudukarnms. | YMeHue Ha3bIBaTh 1.PazButue BHyrpenHeii K. YVY/. 844 PeakxtuBsl u
Homenknarypa. IlonydeHue Kucior. COEAMHEHUs U3Y4YEHHBIX MO3UILIUY [IKOJIbHHKA Ha 1. Ymenue XUMHYECKOE
TP KJI1acCOB (KHCIIOT); YPOBHE MONOKUTEIBHOIO  JJOrOBapHBaThCA U obopynoBaHue

OIpeNIeNATh
MPUHAIEKHOCTh
BEIIIECTB K
OIpeIeIEeHHOMY KJlaccy
COeMHEHUH (KUCIIOT);
YMEHHE COCTaBJIATh
bopMysbt
HEOPraHMYEeCKUX
COEIMHEHUIN N3Y4eHHBIX
KJIaCCOB

OTHOILIEHHUS K IIKOJIE,
MOHUMAaHHUS
HEOOXOMMOCTH YUeHHS,
BBIPa)KEHHOT'O B
npeoOaaHuy y4eOHo-
TI03HABATENILHBIX
MOTHBOB U
MpEaATOYTCHUU
COLIMAJIBHOTO criocoba
OIICHKH 3HAHUM;
2.DopmupoBaHue
BBIPAKEHHON yCTOMYMBON
y4e0HO-TT03HABATEIHLHON
MOTHBAIH YYCHHS.

NPUXOINUTH K 00IIeMY
PEIICHUIO B
COBMECTHOM
JIEATEIHLHOCTH;
2.YMmenue
MPOIYKTHBHO
paspemniaTh
KOH(JINKTHI Ha OCHOBE
yueTa UHTEPECOB U
MO3UILIMH BCEX €ro
YYaCTHHKOB

I.YY/.

1.YMeHre npoBOInTh
CpaBHEHHE U
KJ1acCU(UKAIHIO 110
3aJ]aHHBIM KPUTEPHSIM;
2. ®opMupoBaTh y
yaaIuxcs
Mpe/ICTaBICHIE O
HOMEHKJIaType
HEOPTaHUYECKUX
COEIMHEHHN

P.YV].

1.YMeHne yauThIBaTh
BBIJIEJIEHHBIE
YYHUTETIEM OPUEHTHPBI
IEUCTBUSI B HOBOM
y4e0HOM MaTepHualie B
COTPYIHUIECTBE C
yauTeNneM;

2. YMmenue
TUTAHUPOBATH CBOU
IEUCTBUS B
COOTBETCTBHH C




IMOCTaBJICHHOU
3aa4ell ¥ yCIOBUSMU
€€ peaan3aluu.

48.

XUMHUYeCcKHe CBOMCTBA KUCIOT

TP

Jlabopamopnwtit onvim_No36.
B3aumooeiicmeue memannoe (maznus,
UUHKa, Jicenezqa, meou) ¢ pacmeopamu
Kuciom.

Jabopamopnvtit onsim_No37 .
Bzaumooeiicmeue oxcuoa meou (1) u
OKCUOA UUHKA C pPACMEOPOM CEpPHOU
Kuciomol.

Jlabopamopnbvtit onvim_No38.
B3aumooeiicmeue pacmeopoe kuciom c
HepacmeopumMbimu 0CHOBAHUAMU.

YMeHHe cocTaBIIITh
YpaBHCHUS XUMHUYIECKUX
peaxiuii,
XapaKTePU3YIOIIUX
XUMHUYECKHE CBOMCTBA
KHUCIIOT;

YMEHHUE paclo3HaBaTh
OITBITHBIM ITyTEM
PACTBOPHI KHCIIOT
HIea0uei

1.Ymenue
OPUCHTHPOBATHCS HA
MOHMMAaHUEe TPUYHH
ycriexa B y4eOHO#H
JIeATENbHOCTH;

2. YueOHo-

HOBHaBaTeﬂBHLﬁiHHTepeC

K HOBOMY y4eOHOMY
MaTepuaiy u crocodam

pellleHns HOBOW YacTHOM

3aJavun

K.YV/I.

1.YMmenue
HCIIOJIE30BaTh pedb
JUTSL PETYJISIIIAA CBOETO
JICCTBUS;
2.AnekBaTHO
HCIIOJIB30BaTh
pedeBble CpeAcTBa s
pelIcHus

Pa3IHYHBIX

KOMM YHHKATHBHBIX
3aj1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHHE,
BIAJCTh
JUAIOTHYECKOM
(hopmoii peun
P.YV]I.

YmMenue
CaMOCTOSITEIILHO
aJIEKBaTHO OI[€HHMBATh
MIPaBUIHHOCTD
BBINIOJIHEHUS IEHCTBHS
1 BHOCHUTH
HEOOXOAUMBIE
KOPPEKTHBHI B
HCIIOJIHEHHE KaK 110
XOJly €r0 peah3alluH,
TakK ¥ B KOHIIE
IEUCTBHSL.

ILYV].

YmMmenue:
OCYIIIECTBIISATh
CpaBHEHHE U
KIJIACCU(HUKAITHIO,
BBIOHpAst KpUTEPUH
JUTSL YKa3aHHBIX
JIOTHYECKHUX
orepanuii;

CTPOUTH JIOTUIECKOE
paccyXaeHue

845

PeakTHBEI B
XUMHYECKOE
00opymoBaHHE

49.

Comu. Kiaccudukanus. Homenkiarypa.
CriocoOBI TONy4YeHHs Coer

YMenue
hopmymbr

COCTaBJIATH

1.Pa3BuTHe BHYyTpeHHEH
MO3ULIMH IKONbHHUKA Ha

K.YV].
1. Y™Mmenue:

846,
BOIIp. 2,

PeakTnBEI B
XAMHYECKOE




HEOPTaHUYECKUX YPOBHE TIOJIOXKUTEIEHOTO ~ * CTPOUTH MOHSATHEIC 3, o0opymoBaHne
COCJIMHEHU W3YYCHHBIX | OTHOIICHHUS K IIKOJE, JUTS TTapTHEpa ctp.160
KIJIacCcoB (coeit); TTOHUMAHUS BEICKa3bIBaHUS,
YMEHHUE Ha3hIBATh HEOOXOJMMOCTH YUCHHUS,  YUYHUTHIBAIOIIUC, UTO
COCJIMHCHUS M3YYCHHBIX | BBEIPAXXCHHOTO B mapTHEp 3HACT U
KJ1accoB (coneid); npeoOnasaHuy yaeOHo- BUJIMT, a YTO HET;
OIPEIEIATh TTO3HABATEBHBIX * 33/1aBaTh BOMPOCHL;
MIPUHAJISKHOCTh MOTHBOB H * KOHTPOJIMPOBATH
BEIIECTB K MPEAMOYTCHIH JICHCTBUS TTApTHEPA.
OTIpEeIETIEHHOMY KJlaccy COIMAITLHOTO CIIoco0a ILYVY].
COeIMHEHMH (coeii); OLICHKY 3HAHUM; Ymenue:
YMEHHE COCTaBIISTh 2.DopMupoBaHue * OCYII[ECTBIISATh
hopmyIbr BBIPA)KCHHON YCTONYMBOM  aHaIH3 O0BEKTOB C
HEOPTaHUYCCKHUX yueOHO-TT03HABATEIBHON  BBIJCIICHHEM
COCIMHCHUI MOTHUBAIMH YUCHUS. CYIIIECTBEHHBIX U
HECYIIECTBCHHBIX
MIPHU3HAKOB;
* OCYLIECTBIISITh
CHHTE3 KaK
COCTaBJICHHE 1[EJIOr0
W3 YaCTeu.
P.YVY/.
Ymenus:
1.OcymiecTBasATh
WUTOTOBBbIN U
MOIIArOBbI KOHTPOJIb
0 PE3yNbTaTy;
2. AnekBaTHO
BOCIIPHHHUMAThH OIICHKY
YUUTENs;
3. Paznuuath crocob u
pe3yabTaT JeHCTBUS
50. | IIpakTHyeckasi padora Ne 5. Hcmonb3oBanne 1. OpueHTtanus Ha K.YVYI. Hudbporsoii
«ITonyyeHne MeTHOT0 Kymopoca MPAKTUIECKUX U MOHUMaHHUEe IPUIUH YMmenus paboraTh B MHUKPOCKOIT

71a00paTOPHBIX padoT,
HECII0XKHBIX
IKCIIEPUMEHTOB JIJIsI
JIOKa3aTenbCTBa
BBIJIBUTAEMBIX
TIPEIIONIOKEHUH;
OIMCaHKE PE3YIbTATOB
STHX padoT

ycrnexa B yueOHoH
JIeSITeTbHOCTH;

2. Y4e6Ho-
TI03HABATEJILHBIN MHTEPEC
K HOBOMY y4eOHOMY
MaTepHalry u Crocodam
pelIeHus HOBOM YacTHOU
3a/1aun

napax.
ILYVY].

VYMeHust HaOIIOIATh,
JIeNaTh BBIBOABI TPH
MIPOBEIICHUH OIBITOB.
P.YVY/.

‘YMeHue pacrno3HaBaTh
OITBITHBIM ITyTEM
KJIACCHI
HEOPTaHMYECKIX
BEILIECTB, OIUCHIBATH
XUMHYECKHE PEaAKIINH,




HaOJII0JaeMBIE B XOJIE

JKCIICPUMEHTA.

51. | CsoiicTBa comneit YMmenue PasBuBats cnocoonocts k- K.YV, 847 PeaxtuBsl u

XapaKTepU30BaTh CaMOOILIEHKE Ha OCHOBE VYmenue XUMHYECKOE
CBOMCTBA M3Y4IECHHBIX KpUTEPHsI YCIICITHOCTH CaMOCTOSTENBHO o0opymoBaHHE
KJIACCOB HEOPTAHUYECKUX | YUCOHOH MesITeIhbHOCTH OpPTaHU30BHIBATH
BelecTB (coneit); yueOHOe
YMEHHE COCTaBJIATH B3aMMOJIEICTBYE B
YpaBHCHUS XUMUYECKUX rpyme.
peakuui, ILYVY].
XapaKTePU3YIONIUX VYmenue
XUMHUYECKHE CBOMCTBA peoOpa3oBLIBATh
cone nHpopmanuro u3
OJIHOI'O BHIA B
JIPYTOH.
P.YVY/.
VYMeHue cocTaBiIsATh
TUTaH PEIICHUS
POOJIEMBI.

52. | IlpakTuueckas padora Ne6. Pemenune VMenue: 1. OpuenTanus Ha K.YVY/I. 847,848, | PeakTuBBI U
IKCIIEPUMEHTATBHBIX 32124 10 TeMe XapaKTepH30BaTh MOHUMAaHKUEe PUIUH YMmenuss paboTtath B UHCTPYKT | XUMHYECKOE
«IIpakTHKYM MO U3YUYEHHIO CBOICTB XUMHUECKHUE CROlicTRa | Ycrexa B yueOHOM napax. ax o Th | obopynoBanue
BellleCTB OCHOBHBIX KJIACCOB OCHOBHBIX KiaccoB | JA€SATENBHOCTH; ILYY .

HEOPraHWYEeCKUX COeXMHEeHHIT» HEOPraHHYECKHX 2. YuebHo- VMenus  HabIrOIaTh,
BEIECTE; [TO3HABATENbHBIN JIeNIaTh BBIBOIBI IIPH
OIPECIIATE HHTEPEC K HOBOMY MIPOBCICHUH OIBITOB.
TIPHUHAUISKHOCTD yaeOHOMY MaTepuany u P.YV].

BEIIECTB K croco0am pereHus ‘YMeH#e paciio3HaBaTh
OMpeJIeJIEHHOMY KJ1accy HOBOHU YaCTHOMU 3aaa4YU OIIBITHBIM ITYTEM
COEIMHEHNH KJ1acChl

COCTABJIATH (POPMYIIBI HCOPraHMICCKUX
HEOPTaHUYECKUX BCIICCTB, OIIMCHIBATH
COEIMHEHUHN N3Y4eHHBIX XUMHYCCKHUC PCAKIINH,
KJIACCOB HaOJIF0JaeMBIE B XOJIE
YMeHue NpUMEHSTh OKCIIEpUMCHTA.
[TOJIyYCHHBIC 3HAHUS IS

peILICHNS IPAKTUIECKUX

3a1a4, cobroaas

npaBuiIa 6€30MacHOTO

oOpartmeHus ¢

BEIIECTBAMU

53. | IMoaroroska k T'UA, BITP 1.3akpermenue 3Hanuit 1 | 1. YMeHue K.YV]. 840-47

pacyeTHBIX HABBIKOB y4- OpPHEHTHUPOBATHCS HA Vmenue
col. MOHUMAaHUE PUYUH CaMOCTOSTENBHO
2.YMeHue permarb ycrexa B yueOHOH OpPTaHU30BHIBATh
THUIOBBIC IPUMEPHI JIEATEILHOCTH yueOHOe




KOHTpPOJIBHO-
U3MEPUTEITBHBIX
MaTepuaioB

B3aHMOJICICTBHC B
rpyrre

ILYVY].

VYmenue:

* OCYIIECTBIIATH
aHaJn3 00BEKTOB C
BBIJICTICHHEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBIISIT
CHHTE3 KaK
COCTaBJICHHUE 1IEJIOr0
W3 YacTew.

P.YV].

VYmenus:
1.Ocy1iecTBasATh
HWTOTOBLIH U
MOIIArOBbI KOHTPOJIb
0 Pe3yIbTaTy;

2. AZleKBaTHO
BOCIIPHHUMATE OLIEHKY
YUYHUTETA,

3. PaznnuaTs crmocob u
pe3yabTaT AeHCTBUS

54. | TecToBblil KOHTPOIBb: «[IpaKTHKYM 1O YMmeHue oBlaieHus ‘YMeHue oleHUTh CBOU K.YVY/.
H3y4Y€HHIO CBOMCTB BellleCTB OCHOBHBIX | HaBBIKAMHU KOHTPOJISI U yueOHbIC JOCTIDKEHHS Vmenue
KJIACCOB HEOPTraHMYeCKUX OILICHKH CBOCH CaMOCTOSITEIBHO
coeINHeHHi». NI TENIbHOCTH, YMEHHE OpTraHU30BBIBATH
MIPEIBUICTh BO3MOXKHBIC yueOHOe JeiicTBHIE.
MOCJIEACTBUS CBOUX ILYVY.
JNelCcTBUH YmMmenue
peoOpa3oBhIBAThH
HH(POPMAIIHIO u3
OJIHOTO BUJA B IPYTOM.
P.YVY/.
‘YMeHHe coCTaBIISITh
TUTaH pemIeHus
POOIEMBI
Pa3nen 5. OcHOBBI ONBITHO-IKCIIEPUMEHTAILHOM M MPOEeKTHOM AesiTeabHOCTH (161)

55. | Texauka 06e30MaCHOCTH MPHU BBIIOTHEHUH | Vyenue 1.Pa3zBuTHe BHyTpeHHEH PeaktuBbI 1
CaMOCTOSTEIbHBIX OIIBITOB M | XapaKTepHu3oBaTh MO3MIIMH IIKOJIbHUKA HA XUMHYECKOE
SKCHEPUMEHTOB B JOMAIITHUX YCIOBUSAX H | paskHeifIiie YPOBHE TIOJIOKHUTEIBHOTO o0opymoBaHnE
C HCIIOJIb30BAHUEM 060py,[[0BaHI/I}I XUMHUYECKUE TIOHSITUS: OTHOHICHUA K IIKOJIC,

XUMHYECKOH Tab0paTOpHH.

XUMHYCCKHHA  DJICMEHT,
KIaccuUKaIs

IIOHHUMaHUA

HE00XOINMOCTH YIEHHUS,




BCIICCTB

BBIPR)XEHHOTO B
npeoOaaHuy yaeOHo-
MI03HABaTENbHBIX
MOTHBOB H
TIPEATIOYTEHUN
COIMAJIBHOTO crtocoda
OIICHKU 3HAHUMH;
2.DopmupoBanue
BBIPaKEHHON
yCTOWYMBOW y4eOHO-
MIO03HABATENIbHON
MOTHBALIMH YICHUSI

56. | IIpakTuueckas padora Ne7. O6pamnienue | Mcrmonb3oBaHue 1. OpuenTanus Ha K.YV/. PeaxtuBbl U
€O cTeKIIOM (cribaHue CTEKIISTHHON 1ab0paTopHOro MOHUMAaHKEe TPUIUH YMmenuss pabotath B XUMHYECKOES
TPYOKH, U3TOTOBJICHHE: TTUITCTKHY; 000pYyI0BaHUS U ycrexa B ydeOHOU napax. 000pyI0BaHNE
KaNWIAPOB; NPOCTEUIINX Y3JI0B; CTEKJITHHOM TOCYABI, JIeSITeNbHOCTH; ILYVY .

MPOCTEHIINX MPHOOPOB) MPOBEICHUE HECIOKHBIX | 2. YueOHo- YMmenus  HaOIHOAATH,
9KCIIEPUMEHTOB JIJIsI MO3HABATENILHBIA UHTEPEC JeJaTh BBIBOJBI MPHU
JIOKa3aTenbCTBa K HOBOMY y4eOHOMY MPOBEICHHUH OIBITOR.
BBIJIBUTAEMBIX MaTepHay U crocodam P.YV/I.
MPEANOI0KEHU; peluIeHusl HOBOM YacTHOW Y MeHHe
OICaHHE PE3YIIbTATOB 3a/aun CaMOCTOSTEIILHOTO
9THX paboT BEICHUS

3KCIEpUMEHTAIBHOU
JIeSTENIbHOCTH,
OITUCHIBATH
XMUMHUYECKHE PEaKIny,
HaOII0gaEMEBIE B XO€E
JKCIIEPUMEHTA.

57. | Xumuueckuii aHaIn3: KaUeCTBEHHBIN U 3HAHKE OCHOB 1.OpuenTanus Ha K.YV]. PeaktuBel 1
KOJIYE€CTBEHHBIN L — MOHUMaHHE TPHYHH 1. Ymenue XHUMHUYECKOE

ycriexa B y4eOHOi JIOTOBapUBATHCS U obopynoBaHue

JIeSITebHOCTH;
2. YaebHo-
MO3HaBaTENbHBIM UHTEPEC
K HOBOMY y4eOHOMY
MaTepHalry u Crocodam
pelIeHus HOBOM YacTHOU
3a/1aun

MIPUXOJIUTH K 00IIeMy
pEIIeHNIO B
COBMECTHOM
NIEITENLHOCTH;
2.YMmenue
MIPOAYKTHBHO
pasperarp
KOH(JIMKTBI HA OCHOBE
ydera HHTEPECOB U
MHO3ULINH BCEX €TO
YYaCTHHUKOB

ILYVY].

1. ®opmupoBaTh
YMEHHE POBOIUTH




CpaBHEHHE U
KJIaCcCU(UKAIIHIO 110
3a/IaHHBIM KPUTCPHSIM;
2.®opmupoBats y
YUaIIHAXCs
MPECTaBICHAE O
HOMEHKJIAType
HEOPTaHMYECKIX
COeJIMHEHUH.

P.YVY/.

1. YMeHue yunuThIBaTh
BEIJICICHHBIC
YUUTEIIEM OPUCHTUPHI
JICHCTBUS B HOBOM
yueOHOM MaTepuae B
COTPYIHUYECTRBE C
YUUTEIIEM;

2. YMmeHue
IUTAHUPOBATh CBOU
JIECTBUS B
COOTBETCTBHH C
MIOCTaBJIEHHOMN
3aJ1a4eil U yCIOBUSMHU
ee peann3alum.

58.

Teoperuueckue
AKCHEPUMEHTAIBHOU
JeSTEeTbHOCTH.

OCHOBBI OIIBITHO-
u TIPOEKTHOM

VMeHnue oOBSACHATE
3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB
BEIIECTB , 3HAHUE OCHOB
3KCIEPUMEHTAIBHOU U
MIPOEKTHOU
NIEeITENbHOCTH

1.Pa3zButne BHyTpeHHEH
MIO3UIIMY IIIKOJIFHHIKA Ha
YPOBHE TOJOKUTEINBHOT0
OTHOIICHHUS K IIKOJE,
MOHUMAaHHUS
HEO0OXOMMOCTH yIEHHS,
BBIPAKEHHOTO B
nmpeolaagaHuy yaeOHO-
MIO3HABATENIbHBIX
MOTHBOB U
MPEANOYTEHIH
COLIMAJIBHOTO CIrrocoba
OIICHKH 3HAHUM;
2.dopMupoBaHue
BBIPQKEHHOM
YCTOWIMBOM ydeOHO-
TO3HAaBATEIHLHOU
MOTHBAIIUH YICHHUS.

K.YV]I.

1. Ymenue:

* CTPOUTH TIOHATHBIE
JUTS TTapTHEpa
BBICKA3bIBaHU,
YYUTBIBAIOIIHE, YTO
MapTHEP 3HAET U
BHUIUT, a YTO HET;

* 3371aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIEWCTBUS TIapTHEpA.
ILYVY].

YmMmenue:

* OCYIIECTBIIATh
aHaau3 00BEKTOB C
BBIZIEJIEHHEM
CYIIECTBEHHBIX 1
HECYIIIECTBEHHBIX
TIPU3HAKOB,;

* OCYILIECTBIISATh
CHHTE3 KaK
COCTAaBJICHHUE IIEJIOT0

PeaktuBbl u
XUMHYECKOE
obopyoBaHue




W3 JacTeH.

P.YV.

YMenus:
1.OcymiecTBasTh
HUTOTOBBIN K
TMOIIATOBEIN KOHTPOITh
0 PE3yINbTaTYy;

2. AnekBaTHO
BOCIIPHHHAMATH OIICHKY
VUUTEIS;

3. Paznnuath criocod u
pe3YNbTaT ACUCTBUS

59.

Br160p TeMbI npoekTa.

HJ'IaHI/IpOBaHI/Ie JACATCIbHOCTH.

YMeHue 11aHupoBaTh
COOCTBEHHYIO
IKCIIEPUMEHTAIBHYIO
JeATeNbHOCTD , yMEHNE
BBIJIBUTATh THUIIOTE3bI,
CTaBUTh MPOEKTHEIE
3a7ja4H.

Pa3BuBaTh CIIocOOHOCTH K

CaMOOIICHKE Ha OCHOBE
KPHUTEPHS YCIEITHOCTH
yueOHOI eI TeTbHOCTH

K.YVI.

1. Ymenue
JIOTOBApPUBATHCS U
NPUXOINUTH K 00IIeMY
PEIICHUIO B
COBMECTHOM
JIEATEIHLHOCTH;
2.YMmenue
MIPOLYKTUBHO
paspemniaTh
KOH(JINKTHI Ha OCHOBE
yueTa UHTEPECOB U
MO3ULIMH BCEX €TO
Y4aCTHUKOB

ILYVY].

1.YMeHre npoBOInTh
CpaBHEHHE U
KJ1acCU(UKAIHIO 110
3aJJaHHBIM KPUTEPHSIM;
2. ®opMupoBaTh y
yaaIuxcs
Mpe/ICTaBICHHE O
HOMEHKJIaType
HEOPTaHUYECKUX
COEIMHEHU

P.YVY/.

1.YMeHre yauThIBaTh
BBIJIEJIEHHBIE
YYHUTETIEM OPUEHTHPBI
IEUCTBUSI B HOBOM
yueOHOM MaTepuraie B
COTPYIHUYECTBE C
YUuTeNneM;

2. YMmenue




TUTAHUPOBATH CBOU
NIEHCTBUS B
COOTBETCTBHH C
MOCTaBJICHHOH 3aadeit
U YCIIOBUSIMH €€
pean3aIum.

60.

[oaroroska mpoekrta. COop uHPOpMaAIN
o JaHHOM Teme. MojenupoBaHue
MIPOEKTHOM JeATENTbHOCTH.

YMeHue IIaHupOBaTh
COOCTBEHHYIO
IKCIIEPUMEHTATIBHYIO
JeATENbHOCTD , YMEHHE
BBIJIBUTTh TUTIOTE3HI,
CTaBHUTh MPOCKTHbIC
3a/1auu, cooupaTh
uHbopmManuio u3
Pa3UYHBIX HCTOYHHUKOB,
aHANN3UPOBATH,
MOJICITUPOBATh
IKCIIEPUMEHT

1.Pa3ButHe BHYyTpEHHEH
TO3UIIMY IIKOJbHUKA Ha
CaMOCTOSITENIbHOE
MPOEKTHPOBAHHE
yUeOHO eI TeTbHOCTH
2.DopmupoBanue
BBIPaKECHHON
yCTOWYMBOW y4eOHO-
TI03HABATENIbHON
MOTHBALIUH YICHUSI

K.YV/I.

1. Ymenue:

* CTPOUTH TIOHATHEIC
JUISl TapTHepa
BBICKA3bIBaHMS,
YUUTHIBAIOIIHE, YTO
MapTHEP 3HAET U
BHJIMT, a YTO HET;

* 33]1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIeCTBUS TIapTHEpA.
ILYVY].

YmMmenue:

* OCYIIECTBIIATh
aHanu3 00bEKTOB C
BBIICIICHUEM
Cy'l_HCCTBCHHI)IX u
HeCyHleCTBGHHI)IX
MIPU3HAKOB;

* OCYIIECTBIISITh
CHHTE3 KaK
COCTaBJICHHUE LIEJIOr0
W3 YacTeH.

P.YV].

YMmenus:
1.OcymiecTBasATh
HUTOTOBBIN U
MOIIArOBbI KOHTPOJIb
10 PE3yIbTaTy;

2. AmekBaTHO
BOCIIPHHUMATH OLIEHKY
YIHUTETIS;

3. Pasznmnuath criocod u
pe3yabTaT NeHUCTBUS

PeakTuBEI B
XUMHYECKOE
00opyI0BaHNE

61-
65.

Beimonnenue y4eOHbBIX MIPOEKTOB,
OIBITHO-9KCIEPHMEHTAIBHBIX PAa0OT.
IIpakTuueckne padoThl MO TeMaM
MPOEKTOB y4aLIUXCS

Wcnons3oBanue
nmabopaTopHOTO
000pyIOBaHUS H
CTEKJISTHHOM MOCY/IbI,
TIpOBEICHNE
OKCIEPUMEHTOB IS

K.YVI.

1. Ymenue
JIOTOBapUBATHCS U
MIPUXOANUTH K O0IIeMY
PEIICHHIO B
COBMECTHOM

PeakTnBEI B
XAMHUYECKOE
o0opymoBaHnE




JIOKa3aTenbCTBa
BBIJIBUTACMBIX
TIPEATNOIOKEHUI;
OIMCAaHUE PE3yJIbTaTOB
9THX paboT

JIESITETHHOCTH;
2.YmeHue
MPOITYKTHBHO
paspemarb
KOH(JINKTHI Ha OCHOBE
y4JeTa HHTEPECOB U
MO3UIIMI BCEX €ro
YYACTHHKOB

ILYVY .

1. ®opmupoBaTh
YMEHHUE MPOBOIUTH
CpaBHCHHE U
KJ1aCCU(UKAIHIO 110
3a/IaHHBIM KPUTECPHSIM;
2.®DopMupoBaTh y
YUaIIHXCs
MPECTABICHUE O
HOMEHKJIAType
HEOPraHUYECKUX
COEJIMHEHUH.

P.YVY/.

1. YMeHue yuuThIBaTh
BBIICJIICHHBIC
YUUTEIIEM OPHUCHTUPHI
JIEUCTBUSI B HOBOM
yueOHOM MaTepuae B
COTPYAHUYECTBE C
yUuTeNeM;

2. Ymenue
TUTaHUPOBATh CBOU
IEUCTBUSL B
COOTBETCTBHH C
[IOCTaBJIEHHOU
3aJja4ueil U yCIOBUSIMU
ee pearn3alim.

66.

IToaroroBka y4eOHBIX POSKTOB K 3aITUTE

PasBuBaTh CIOCOOHOCTH K

CaMOOLIEHKE HAa OCHOBE
KPUTEPHsI YCIEITHOCTH
yueOHOI eI TeThbHOCTH

K.YVI.

1.YMmenune
HCIIOJIb30BaTh PeUb
JUTSL PETYISILIAY CBOETO
NeHCTBHS,
2.AnekBaTHO
WCIIONIb30BaTh PEUCBhIC
CpeACTBa IS PEIICHUs
Pa3IIMIHBIX
KOMMYHHUKATHBHBIX
3a/1a4, CTPOHUTh




MOHOJIOTHYECKOE
BBICKA3bIBAHHE,
BJIAJETH
JIMAJIOrHYECKOH
thopmoii peun

P.YV/.

YMenue
CaMOCTOSTENHHO
aJIeKBaTHO OI[€HHUBATh
MIPAaBHILHOCTh
BBIIIOJIHEHUS IEUCTBUSL
W BHOCHUTH
HEO0OXOJUMEIE
KOPPEKTHBHI B
HCITONIHEHHE KaK I10
X0y €r0 peaau3allim,
TaK U B KOHIIE
EeHCTBHS.

I.YY/.

YmMmenue:
OCYIIIECTBIISATh
CpaBHEHHE U
KJ1acCU(HUKAIIHIO,
BBIOMpast KPUTEPUH
JUTSL YKa3aHHBIX
JIOTUYECKUX OIepaiuii;
CTPOMTH JIOTHUIECKOE

paccyxJeHue
67. | IlpoMexxyTo4Hast aTTECTALIUS. YMeHue oBliaieHus ‘YMeHue olueHUTh CBOU K.YVYI.
3amuTa MmpoeKToB HABBIKAMH KOHTPOJISI U yueOHbIE JOCTIDKEHHS 1.Ymenue

OLICHKH CBOEH
JIeSITENIbHOCTH, YMEHHE
TIPEABHUIETH BO3MOXKHBIE
TIOCJIECTBUS CBOUX
NeNCTBUN

HCIIONB30BaTh Peub
JUTSL PETYISILIAN CBOETO
IeHCTBUS,
2.AnekBaTHO
HCIIOJIb30BaTh PeUEBbIe
CpeIICTBA IS PEIICHUS
Pa3IMIHBIX

KOMM YHHKATHBHBIX
3a7a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKA3bIBAHHE,
BIAJETH
UAIOTHYECKON
hopmoii peun

P.YVY].




YMmenue
CaMOCTOSTEIEHO
aJICKBaTHO OLICHUBATh
MPaBUJIbHOCTD
BBITIOJTHCHUS JICUCTBUS
¥ BHOCHUTH
HEO0OXOUMEIE
KOPPEKTHBHI B
HCIIOJIHEHHE KaK 110
XOJly €ro pean3alui,
TakK ¥ B KOHIIE
JIEUCTBHSL.

ILYVY].

VYmenue:
OCYIIECTBIISITh
CpaBHEHHE U
Ki1accu(UKaIuio,
BBIOUpAst KPUTECPUU
JUTSL YKa3aHHBIX
JIOTUYECKUX OIepaluil;
CTPOUTH JIOTUYECKOE

pacCcyXJIeHue
68. | IlomroroBka k 'MA, BIIP: pemrenue ‘YMeHue oBiaieHus ‘YMeHue oleHUTh CBOU K.YY]. PeaxTuBbl u
HpaKTI/IKO OpI/ICHTI/IpOBaHHbIX 38.}18.HPII71 HaBbIKAMHU KOHTpOJ’lS{ u y‘IC6HLIC JOCTHXKECHUA yMeHI/Ie XUMHUYECCKOC
OILIEHKH CBOEI CaMOCTOSITEIILHO obopyoBaHue
NI TENIbHOCTH, YMEHHE OpTraHU30BBIBATH
MIPEIBUICTh BO3MOXKHBIC yueOHOe JeiicTBHE.
MOCJIECTBUSI CBOUX ILYVY.
JNeHCTBUI YmMmenue
mpeoOpa3oBbIBATH
HH(POPMAIIHIO u3
OJIHOTO BUJA B JIPYI'OM.
P.YV].
YMeHne cocTaBiIsITh
TUTaH perIeHus
pOoOIEMBI
69. | Iloaroroska k I'MA, BIIP: pemrenne YMeHue oBi1azieHus YMeHue o1eHuTb CBOU K.YV/. PeakTuBbl 1
MIPAKTHKO OPUEHTUPOBAHHBIX 3aJaHUH HaBBIKAMH KOHTPOJIS U yueOHbIE JOCTIKEHUS YMmeHune XAMHYECKOE
OIIEHKH CBOEH CaMOCTOSITEIBHO o0opymoBaHne
JIeITEIIbHOCTH, YMECHHE OpTaHN30BBIBATH
TIPEABHUIIETH BO3MOXKHBIE yaeOHOe JIeHCTBHE.
MOCJIEACTBUSA CBOUX ILYVY .
NEeNCTBUN YmMmenue
npeoOpa3oBEIBATH
WHPOPMAIIIIO 3

OJIHOT'O BUJIA B IPYTOM.




P.YVY/.
YMeHHe cocTaBISITh
TUTaH PEIICHUS

POOIEMBI
70. | OOoOmeHue, cucTeMaTH3aIus U 1.3akperuienue 3Hanuii u | 1. Ymenwue K.YVI. Pabota ¢
KOpPEKIHs 3HAaHWH ydJaluxcs 3a Kype pacyeTHHIX HABBIKOB Y4- | OPHEHTHUPOBATHCS Ha Ymenue TecTaMu
«OKCeprMEeHTaNIbHAsI XUMU», 8§ Kilacc. csl. TTOHUMAaHUE TPUIUH CaMOCTOSITEIILHO (nHAVMBU
TecTOBBIH KOHTPOJIB. 2.YMeHue penatsb ycriexa B y4eOHO# OpraHU30BbIBATH JyaJIbHbI
THUITOBBIE IPUMEPHI JIeSITeNbHOCTH yueOHOe e
KOHTPOJILHOM PaOOTEHI. B3aMMOJICHCTBHE B 3aJ1aHus)
TpyImime
ILYVY .
VYmenue:

* OCYIIECTBIIATh
aHaJIn3 00BEKTOB C
BBIJICTICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBIIATh
CHHTE3 KaK
COCTaBIICHUE TIEJIOTO
W3 4aCTeu.

P.YVY].

Ymenus:
1.0cymiecTBasATh
WUTOTOBBbIN U
MOIIArOBbI KOHTPOJIb
0 PE3yNbTaTy;

2. AnekBaTHO
BOCIIPHHHAMATH OICHKY
YUUTENs;

3. Paznuuath crmocob u
pe3yaAbTaT AEHCTBUS




KAJIEHJIAPHO-TEMATHYECKOE INVIAHUPOBAHUE

BHEYpO4HOI1 aesaTeabHOocTH « XUMMUSA» - 9 kiacce (68 yacos)
€ YKa3aHUEM HMCI0JIb30BaHUs 000pyA0BaHus HU(POBOI 1a0opaTopuu

«Touka pocra»

Ne ni/m Tema ypoka ILnanupyemMbie pe3yJIbTATHI Kou-Bo Jara HWndopmanu| UcnonbzoBaHue
IpeameTnbie YV I JlmanocTHBIE MeTanpeaMeTHbIe 1acoB OHHAast 06opynioBanus
YV YV noaaep:xkka | «Touka poctay
yueOHnK
O.C.Iabpuen
A XUMUSL:
9Ki1.
BBenenue B kypc «IKcnepuMeHTaabHass XuMusi-9» (2 u)
1. Beoonwviit uncmpykmaswc no Th Hatb TIOHATHE o | 1.MotuBamus K. YV . 1 TexHuka
XUMHS — HayKa DKCIIEpUMEHTaIbHASI. npenmere XUMHUH. | HAYYSHHUS 1.Pa3pemienne 0e30macHOCTH B
TP CdopmupoBatb IpeIMETy KOH(JINKTa KaOuHeTe
JHemoncmpayuonnwtit onotm Ne 1. | nepsonavanbubie XUMUS 2.YrpaBieHue XMMUH [EHTpa
O3unakomnenue c¢ JabopamopHvim | TPEACTABICHUS: 2.Pa3BuBath MOBEJIEHHEM MapTHepa «Touka Pocray.
obopyoosanuem; npuémul 6e30nacHoll | a) O BEUIECTBE, a TAKXKE O | YYBCTBO ILYVY . 3HAKOMCTBO C
pabdomul ¢ HuM. OPOCTBIX M CIOXKHBIX | TOPAOCTH 3a 1.®opmupoBanue 00opy/ioBaHUEM
BEILIECTBAX; POCCHIICKYIO MO3HABATENIbHOW LIENN
0) HauaTh (HOPMHPOBATH | XUMHYECKYIO e  CumBoOIBI
YMEHHE XapaKTepU30BaTh | HAYKy XUMHYECKHX
BeIleCTBa, Ucnons3ys s | 3.HpascTBeHHO- 3IIEMEHTOB
9TOro ux (u3MyecKue | STHYECKoe e Xumuueckue
CBOMCTBA. OLICHMBaHHE (hopmynsl
TepmuHbl
Ananus u
CHHTE3
P.YV.
1.Ilenenonaranue u
IJIAHUPOBAHUE.
2, BxoaHoe TecTHpoBaHHE MO 1
TCOPETUYCCKHUM H
NPAKTUYeCKUM 3HAHHUSAM 32 8
KJIacC
Pazgen 1. MHoroo0pasne XuMH4YeCKHX PEAKIHMH B IKCIEPHUMEHTAJbHOI xumun (154)
Tema 1. Xumuueckue peaxyuu (6 u)
3. | HIpakxmuueckan paboma Ne 1 YMeHue nonp30BaThCA Pa3BuBats PeryasiTuBHbBIC: Hatunk
«lIpasuna mexuuku 6e3onacnocmu HarpeBaTeIbHBIMH YMEHUsI OcCyIIeCTBIISIOT TEMITePATyPhI
npu padome c 1abopamopHsim nprdopamu OLICHHBATB MOLIArOBbIi KOHTPOIIb (Tepmonap-




ooopyoosanuem. Uzyuenue cmpoenusn CUTYalMIO U 0 Pe3yJIbTaTy HBIi),
niamenu) OIICPATUBHO Ilo3HaBaTeIbLHBIE: CIIUPTOBKA
NPUHAMATh CtposT peueBoe
penreHue, BBICKa3bIBaHKE B
HaXOJUTh YCTHOM U IUCbMEHHOMN
aJIeKBaTHBIC ¢dopme
CIIOCOOBI KoMMyHHUKATHBHBIE:
B3aUMOJIEHICTBH Y UHTHIBAIOT Pa3HbIC
s C MHEHHS U CTPEMSITCS K
OTHOKJIACCHUKA  KOOPJWHAIHH
MH BO BpeMsI Pas3IMYHBIX TO3UIINH B
TIPOBEICHHS COTPYIHUYECTBE
MPaKTHUECKON
paboTHI.
OBP B skcriepuMeHTaNbHOM 3HaTh OmpeneeHus dopmuposats  Ilo3naBaTenabHbIe: §1, JlaTumk
XUMUI OKHCITUTEIBHO- MOTMBALMIO K BBIOMPAIOT OCHOBAHUS U TEMIIEPATYphI
ﬂaﬂopamoprlﬁ onvim .N:” 1 BOCCTaHOBHUTEILHOM LeneHanpasneH KpUTEpUHU JJIs1 TUTATUHOBBIA
PeaKIyK, OKUCITUTEII, ] KTacCHpHKALIHI
«H3ylteuue peaxkuuu eau- BOCCTAHOBUTENA. YMETH . peakimii
MOOelicmeus Cyibhuma HAMpPUsA ¢ | ypaBHUBATH Hon NPeoGPa3OBEIBATE
nEPOKCUOOM 8000POOQ) OKHUCITUTENBbHO- I:IO3HaBaTeJ1bHO MHOOPMALIHIO U3
BOCCTAHOBUTEJIbHBIE n OIHOTO BUJIA B APYTOii
PCAKIIH, pasbICHAITH e Y BBIOUpATH 1151 ce0s
MPOLIECCHl OKUCIICHUS U | OCO3HaHHOeE,
BE))CCTaHOBHeHI/IH, yBa)KVITeﬂbHoe yﬂ06HyI0 (bopMy
NPUBOIUTH ITPUMEPHI " pukcarm
OKHCITUTEIBHO- AoBpoxenaTent TPCACTAB/ICHHA
BOCCTaHOBUTEIIBHBIX Hoe uHopMaLHH
peaxuil. PeryasiTuBHbIE:
OTHOLWEHKE K BBIZIBUTAIOT BEPCUU
apyromy pelIeHust mpooIeMbl,
YyenoBeKy, ero 0CO3HABaTh KOHEYHBIH
MHEHMWIO, pe3yibTat
mupososspeHn  KoMMyHHKaTHBHBIE:
0. OTCTauBaTh CBOIO TOUKY
3peHUsI, IPUBOINUTH
apryMeHTBI,
MO/ATBEPKIAsT UX
(haktamu
pa3nuyaTh B YCTHOM
peuu MHEHUe,
JIOKa3aTeNbCTRa,
THIIOTE3bl, TEOPUU
TermmoBoit 3¢)¢)GKT XUMHYECKUX | 3HaTh DopMupoOBaTh PerynsiTuBHbIie: 82 Jlatunk
peaKL{I/If/’I. IousTHE 06 SK30- H KITacCU()UKAITMOHHBIN LIEJIOCTHOE BEIIBUTAIOT BEPCUH TEMIIEPATYPhI




SHJIOTCPMHUYECCKHUX PCAKIUAX. MIPU3HAK MHPOBO33PEHHE,  PpEIICHUS MPOOIeMBl, TUTATHHOBBIN
Jlemoncmpayuonnwiii onvim Ne TEPMOXUMUECKHX COOTBETCTBYIOIl ~ OCO3HAaBAaTh KOHEYHBIH
2 Tpumepsi sx30- U peakuuii. Ilonnmars ee pe3ynbrar
SHOOMEPMUBECKIUX Deaiyui. 3HAYCHNE TEPMIHOB! coBpeMeHHOMY  [lo3HaBaTelbHBIE:
N TETI0BOH 3 deKT YPOBHIO BBIOMPAIOT OCHOBAHUS U
Jlemoncmpayuonunsiit onvim Ne 3 o
- XUMHYECKON PEaKIuy, pa3BUTHL KPUTEPUU JIIS
«Tennoeoii 3¢hgpexm
TEPMOXUMHYECKOE HayKH. KiaccuuKanyun
PaACMEOpenUs 6euiecme 6 600 ypaBHEHHe PeaKIuH, peaKuyit
9K30- U npeoOpa3oBHIBATH
SHJIOTEPMHUYECKUE nHpopmManuio u3
peakuuu. YMeTb OJTHOTO BUJIA B JIPYroif
3aIUChIBATh Y BBIOMpATH JUIs1 ceOs
TEPMOXUMHUYCCKHE ynobHyto hopmy
ypaBHEHHsI peakuuii u (hukcarmu
BBIYHCIISATh KOJHMYECTBO Tpe/ICTaBIICHUS
TEIUIOTHI O HHPOPMALTUH
TEPMOXUMHYECKOMY
YpaBHEHHIO pEaKIUH.
CKOpOCTB XUMHUYECKHUX 3HaTh ompejeneHre dopmupoBaTh PeryasiTuBHbI€: §3 Hatuuk pH
peaxunﬁ CKOpPOCTH XI/HY.II/I‘ICCKOI/I MOTHBAILIMIO K CaMOCTOSITEJIBHO
Jlemoncmpayuonnviii onvim Mo peakuuu u eé _ | nenenanpasen OOHapYKUBAIOT U
. . | 3@aBUCHMOCTb OT YCJIOBMH | HOU (hopMynupyroT
4B 3awwoaevucmeue YUHRA € COMAROU | nhoreKaHns PeaKIliy. MO3HABATENILHOW  Mpobiemy.
U YRCYCHOU KUCLOMAMIL. [loHuMaThs 3Ha4YeHHE JIeATENbHOCTH, IMo3naBaTesbHbIE:
Bsaumodeticmeue pAHyIUpOEANHOZO TEPMUHOB «KaTaJH3aTop»,| OCO3HAHHOE, BBISIBIIAIOT IPUYHHBI U
YUHKRA U YUHKOGOU TIbLIN € COMAHOU «MHTHOHUTOPY, YB)KUTENIBHOE U CJIC/ICTBHS SABJICHUH,
Kuczomoit. B 3awvvzodeucmeuve OKCM?Q «hepmeHTBD). JIoOposkenaTeslb  CTPOST JIOTHYECKUE
meou(ll) ¢ ceproui kucromou paznotl HO pACCYIRICHES,
KOHYeHmpayuu npu pasHvlx yCTAHABITHBAIOT
meynepamypa. AS—
JlabopamopHuiit onvim Ne 2 CJIEICTBEHHBIE CBA3H
«H3menenue pH 6 xo0e KomMMmyHuKaTHBHbBIE:
OKUCIUME/IbHO-60CCMAHO- YIHUTBIBAIOT PasHbIC
GUMEIbHBIX PeAKUUIL» MHCHITT 1 CTPEMSITCA K
KOOpIMHAIINN
Ppa3IUYHBIX NO3ULIUHI B
COTPYIHUYECTBE,
(opmymupyior
COOCTBEHHOE MHEHHE U
TTO3HIINIO
Hpaxmuttecmm pa60ma No2. YMmerp ompenensaTb, kak | Pa3BuBaTh PerynsiTuBHblie: Jlatunk
H3yuenue enuanus ycnoeuii M3MEHUTCS CKOPOCTH YMEHUS OcymeCTBJI;HOT HaTIPSDKCHUS
PeaKIyy o] BIUSHUEM OILICHUBATh TIOIIATOBBIN KOHTPOIh

nPOBEOCHUA XUMUUECKOIL

pasmUYHBIX (haKTOpPOB

CUTYaIlMI0 U

TI0 pe3ynbTaTy




peakuyuu Ha eé CKOpOCHb. Th OIICPATUBHO Io3naBaTenbHbIE:
TP NPUHAMATD Crposr peueBoe
Jlabopamopnuwiii onvim Ne 3 DCHICHHE, BPICKA3BIBANHC B .
HaXOANTh YCTHOH W TMCbMEHHOH
«CpasrnumenvHas xapakme- ) AJCKBATHBIE bopme
pucmuKa 60cCmanosumeiIbHou C110Cco0BI KoMMyHHKATHBHbIE:
CROCOOHOCIMU MEMANN06) B3aUMOJIEHCTBH Y UHTHIBAIOT Pa3HbIC
1 c MHEHHS U CTPEMSTCS K
OJTHOKJIACCHUKA  KOOPJIWHALUH
MH BO BpeMs pa3UYHBIX TO3ULNI B
TIPOBEACHUS COTPYIHUYECTBE
MPaKTUYECKON
paboTHI.
8. | INoaroroBka x TMA 1.3akpenenue 3HaHuit 1 | 1. YMeHue K.YVYI.
NPaKTHYECKUX, OPHEHTHPOBAThC Y MEHHE
pacyeTHBIX HaBBIKOB y4- a1 Ha CaMOCTOSITEIHHO
cl. TIOHMMaHHe OpraHHU30BHIBATh
2.YMeHue pemathb NPUYMH ycriexa  ydeOHoe
TUIIOBBIE IIPUMEPBI B y4eOHOI B3aUMOJCHCTBHE B
KOHTPOJIbHO- JIeATENbHOCTH rpymmne
MU3MEPUTENBHBIX ILYY/.
MaTepHuaioB YMeHue:

* OCYIIECTBIIATH aHAIHU3
00BEKTOB C
BBIJIEJIECHEM
CYIIECTBEHHBIX H
HECYIECTBEHHBIX
MPU3HAKOB;

* OCYIIECTBJIATh CHHTE3
KaK COCTaBJIEHHE
LIEJI0r0 U3 YacTEH.
P.YVY.

YMmenus:
1.OcymiecTBasATh
HUTOTOBBIN U

TOIIar OBbIN KOHTPOJIb
10 PE3yIbTaTY;

2. AnekBaTHO
BOCIIPUHUMATH OLIEHKY
YIHUTEIIS;

3. Pasnnuath ciocod u
pe3yNnbTaT NENCTBUS

Tema 2. Inexmponumuueckas ouccoyuayus (9 u)

9. | DmexTponmTHyeckas

3HaTh OmNpeneneHus

DopMupoOBaTh

PerynsiTuBHbIie:

| 86

‘ Jlatuuk




JUCCOLMAIIMS — TJIaBHOE
YCJIIOBUE MPOTEKAHUs PEAKIU B
pacrtBopax.
Hemoncmpayuonnsiit onvim

Ned Hcenvimanue pacmeopos eeuecma

TIOHSTHHA <«QJIEKTPOJIUTY,
«HEDJIEKTPOJIUTY,
«AIIEKTPOITUTHYECKAS
JIHUCCOIMALN. YMETh
WJUTFOCTPUPOBATH

OTBETCTBEHHOE
OTHOIIIEHHE K
YUCHHIO,
TOTOBHOCTH U
CIIOCOOHOCTL K

CTaBsIT yueOHYIO
3ajady, ONPEAeIIIoT
TMIOCIIEI0BATENILHOCTh
MPOMEKYTOYHBIX IIeNeit
C y4eTOM KOHKPETHOTO

3NIEKTPO-
MPOBOTHOCTH

MpUMEpPaMH U3y4EHHbBIE CaMOpa3BUTHIO  pe3YJIbTata,
HA INEKMPULECKYIO NPOGOOUMOCTIb. MOHATHSA U OOBACHATH u COCTaBIIAIOT IJIaH U
Hsudrcenue uonos 6 snexmpuieckom MPUUUHY camMo00pa3oBaH  aJTOPHUTM JIEUCTBUI
none. 3JIEKTPONPOBOJIHOCTH uto. PazBuBath  Ilo3HaBaTeJIbHbBIE:
BOJHBIX PAcCTBOPOB KOMMYHHUKATHBH  CaMOCTOSITEIHHO
Jemoncmpayuonnslit onvim Ne§ CONei, KUCIIOT VIO BBIICTISIOT
«Inekmponumeot u IIeIouei. KOMIIETCHTHOCT  (DOpMYIHPYIOT
HeINeKmpoIumvly b, yMEHUE MO3HABATENbHYIO 11EJTb,
yBaXkaTh UHYIO HCIIOJNIB3Ys 00IIne
TOUKY 3pEHUS MIPUEMBI PEIICHHS
npu 3a7a4
00CYXKIICHUH KomMmyHukaTuBHbIE:
poOIIeMBI. KoHTporb 1 orieHka
JICCTBUI apTHepa
10. DIEKTPOTUTHYECKAS 3HaTh OmnpeAeICHUs dopMupoBaThH PeryisiTuBHbBIE: 87 PeakTuBbI 1
HHCCOHI/IaHI/Iﬂ KHUCJIOT s Hleﬂoqefl MOHSATHUI «KHUCJI0Ta», OTBETCTBCHHOC CTaBsAT yqe6Hy}0 XUMHUYECKOE
. «OCHOBaHHE», «COIbY» C OTHOIIIEHHE K 3a/1a4y, ONpeeIIioT obopyoBaHue
1 COJICH. TOYKH 3pCHUA TCOpUU yqumo, I0CIEeA0BATCIIBHOCTD PeakTuBsl u
3JIEKTPOIUTHIECKOM TOTOBHOCTh H MIPOMEKYTOYHBIX LIeNei XUMHUYECKOE
JIUCCOLaIui. YMeTh CIOCOOHOCTh K C Y4ETOM KOHKPETHOIO obopyoBaHue
OOBSICHATEL OOIIIHE CaMOpPa3BUTHIO pe3yibTara,
CBOMCTBAa KHCIOTHBIX u COCTaBIISIOT IJIaH U
UIIEJIOYHBIX PAacTBOPOB camMoo0pazoBaH  aJTOPUTM JCUCTBHA
HaJIM4YHEeM B HUX HOHOB | HIO. Ilo3HaBaTenbHBIE:
BOZIOpOJa U THUIAPOKCUA- CaMOCTOSITENILHO
HOHOB COOTBETCTBEHHO, a BBIZICTISIOT
TaKKe COCTaBJIATH (hopMynupyroT
ypaBHEHHUS TIO3HABATENFHYIO IIETIb,
3JIEKTPOINTHUECKON HCTIONB3Ys 00IIme
JIUCCOLIAAITIN KHUCIIOT, TIPUEMBI PETICHUS
OCHOBAHUU U COJEH. 3a71a4
KoMMyHHKATHBHbBIE:
KouTpons u onenka
JICICTBUI MapTHepa
11. | CunpHBIE U cI1a0BIe 3HaTh OMpeneneHNs DopmMupoBaTh PerynsiTuBHbie: 88 Jlatuuk
IIEKTPOITHTHL TIOHATHI «CTETIeHD OTBETCTBEHHOE CTaBAT yIeOHYIO ANEKTPO-
JaGopamopusiii onvim Ne 4 AIEKTPOIIUTHIECKON OTHOIIICHHE K 3a/1a9y, OIPENeIsIOT TIPOBOIHOCTH
JVICCOIIHAITIIY, «CHIIBHBIE | YUCHHIO, MOCIIEI0BATEIHLHOCTh

«Cunonule u cnaowie riekx-

OJICKTPOJIHUTED),

TOTOBHOCTHh H

MIPOMEXYTOUHBIX LIENEH




CIIOCOOHOCTH K

mpoaumosl» «CTa0BICAIEKTPOTATHDY. C Y4ETOM KOHKPETHOI'O
ITonumats pasHuiy CaMOpa3BUTHIO  pe3YJIbTata,
MEXIy CWIbHBIMU U u COCTaBIIAIOT IJIaH U
CITa0BIMU JICKTPOIIUTAMHU | CaMOOOpa30BaH  AJTOPHUTM JCHCTBHI
HI0. ITo3naBaTe/ibHBIE:
CaMOCTOSITENILHO
BBIJICTISIIOT
(hopMynupyroT
MO3HABATENbHYIO 1IEMTb,
UCIIONIB3Ys 00IIre
MIPUEMBI PEIICHUS
3a1a4y
KomMmyHukaTuBHbIe:
Kontpons 1 orieHka
JilelicTBUI mapTHepa

12. | Peakuuu MOHHOTO OOMEHA. 3HaTh onpe/eNieHre ®dopmupoBath IMo3naBaTesibHbBIE: 89 JlaTunk
Jlaopamopnuiii onvim Ne 5 peaxIyii HOHHOT'O0 OOMEHA, | MUPOBO33PEHHE,  CaMOCTOSTEIILHO ANEKTPO-
«B3auM00eflcm8ue zudpg,(cuoa yCJ'lOBI/ISI X HOPOTCKaHUA. COOTBCTCTByIOLH BBIACIISIOT HpOBO}]HOCTIfI.,
Bapus ¢ cepnoii Kuciomoii» YMeTh COCTaBIATH ) ee (hopMynupyroT J103aTop 00BEMa
HOJIFOTOBKa « TUA TMOJIHBIE W COKpAlICHHBIC COBpCMCHHOMy n03HaBaTeany}o ecib, KHUIKOCTH, 6}0-

VOHHBIE YPaBHEHUS YPOBHIO UCIIONB3Ys 00mIne perka
HEOOpaTHUMBIX PEaKIUid W | Pa3BUTHSA MPUEMBI PEIICHUS
Pa3bACHATh HUXCYHIHOCTD, Hay'KI/I, 3a1a4
NPUBOIUTH IMIPUMEPHI KOMMYHUKAaTUBH KOMMYHUKaTHBHbIE:
peaxuii HOHHOTO yIO Kontpons u orieHka
oOMeHa, HIyIHX [0 KOMIIETEHTHOCT ~ JICMCTBHI MapTHepa
KOHIIA. b M yBa)XCHUE

K HMHOHW TOYKE

3peHus Mpu

00CYXKIIEHIHI

pe3yabTaTOB

BBITTOJIHEHHOU

paboThL.

13. PeaKHI/II/I HMOHHOTO OOMEHa. Ymets TIPUMEHATH PazBuBath Pel"y.]'lflTl/lB]-[Lle: TIOBTOPUTH Jatuuk
JlaGopamopnwiii onvim Ne6Peaxyuy | TSOPETHIECKHE 3HAHUA YMEHUS OcymeCTBJIﬂIOT 89 ANEKTPO-
obmena Meancoy pacmeopamu | @ TPAKTHAKE, OOBSICHATH | OLIEHWBATH TIOIIATOBHIN KOHTPOJh MIPOBOJHOCTH
SneKmpoIUMOs. pe3yabTaThl MPOBOAVMEIX | CHUTYAIlHMIO U IO PE3YNIbTATy
JaGopamopuwii  oneim  Ne 7 OITBITOB, XapaKTEPU30BATH | ONEPATHBHO Ilo3HaBaTenbHbBIE:

«O6pazosanue coneii aMmonun» YCIOBUSA TIPOTEKAHNS MPUHIMATH CtposT peueBoe
peaxmmii B pacTBOpax penrexHwne, BEICKAa3bIBaHHUC B
Tonrorosia k TUA QJIEKTPOIIUTOB 1O KOHIIA. | HAXOIUTH YCTHOI ¥ THCBMEHHOM
aJICKBaTHBIC thopme
CIIOCOOBI KoMMyHHKaTHBHbBIE:
B3aUMOJEMCTBY  YUUTBIBAIOT pa3Hble




a1 C

MHCHUSA U CTPEMSTCA K

OJTHOKJIACCHUKA  KOOPJIMHALIUH
MH BO BpeMms Pa3INYHBIX TO3HUIHH B
NPOBEICHHS COTPYIHUYECTBE
MPaKTUYECKON
paboTEHL
14. Hpakm uvyeckas pa60ma No3. | YMerh ocyiiecTBIsATh dopmupoBaTh PerynsiTuBHbie: PeakTuBbl 1
«Pewenue XUMHYECKHE OTBITHI HA MHPOBO33PEHUE,  CTaBAT YUCOHYIO XHMHUIECKOC
0 3HAHUE KAYECTBEHHBIX COOTBETCTBYIOII  3a/1a4y, OIPEEIIOT obopyzosarie
IKCREPUMEHMATLHBLY 3404t HA PEaKLuif; COCTaBIISATH ee TMIOCJIEI0BATENLHOCTh
onpedenenue  KAMUOHOE U | ponppie n COKDALIEHHBIE | COBPEMEHHOMY  MPOMEXYTOUYHBIX IENEH
anuonoe»Th HOHHBIC ypaBHEHHS YPOBHIO C YUETOM KOHKPETHOTO
HEOOpATUMBIX PEAKIUi U | Pa3BUTHS pe3yJnbTara,
Pa3bACHSITH UX CYIIHOCTh. | HAYKH, COCTaBJISIIOT IIJIaH
XapakTepu3oBaTh KOMMYHHKATHBH ~ allTOPUTM JCHCTBHIA
YCIIOBHS TEUEHUSI VIO IMo3naBaTesnbHbIE:
peakiui, HAYIHX 0 KOMIIETEHTHOCT ~ CaMOCTOSTEIBHO
KOHIIa, B pacTBOpax b U yBa)XKCHUE BBIJIENISIOT
AJIEKTPOJIUTOB. K MHOW TO4YKe bopMyITHpYIOT
3peHHs MpU TMO3HABATENILHYIO 1IElb,
00CyKIeH!H UCIIONB3Ys 001Ime
pe3yJIbTaToB TPHEMBI PEIICHHUS
BBITIOJTHEHHOM 3a71a4
paboTBhI. KoMMyHuKaTHBHBIE:
Kontpons u orieHka
JICCTBUI apTHepa
15. T'uoponus coneti. 3HaTh OIpe/elieHne DopMHpOBaTh PeryasiTuBHbIE: 810 PeakTtuBbl 1
MMoxroroska k TUA THAPONM3a COJedl. YMETh | OTBETCTBEHHOE  BHOCAT HEOOXOIMMBIE XUMHYECKOe
ONpENeTIATh XapaKTep OTHOLIEHHE K KOPPEKTHBEI B ICHCTBUE obopynoBaHue
cpelpl PacTBOPOB CoJleil | ydeHHIo, THI0CTIE €r0 3aBepLICHUS
[0 UX COCTaBy. TOTOBHOCTh U Ha OCHOBE €r0 U ydeTa
CIIOCOOHOCTh K XapakTepa CAeNaHHBIX
CaMOpPa3BUTHIO  OMIHOOK.
U INo3HaBaTeJbHBIE:
caMo00pa3oBaH  CTPOAT PEUeBOE
HIO. BBICKA3bIBaHHE B YCTHOM
U TIHCBMEHHOH (hopMme
KoMMmyHuKkaTHBHBIE:
KOHTPOJIUPYIOT
JICHCTBUS IapTHEPA
16. Ipaxmuueckasa paboma Ned. YMeTh NpUMEHSITh PazBuBath PeryasiTuBHbIE: IToBTopuTs| PeakTnBeI
Pewenue TEOpETHYECKUE 3HAHMSA YMEHUS OcCyIIeCTBIISIOT o XHMHYECKOe
Ha NPaKTUKe, OOBSACHATH | OLICHUBATH MOIIAr OBBI KOHTPOJIb y4eOHUKY | obopynoBaHue
IKCnepumernmaibHblx 3a0ay no
pE3yabTaThl MPOBOIMMBIX | CHTYALHIO H 0 Pe3yAbTaTy MaTepHal




meme «INeKmpoaumuuecKan OIBITOB, XapaKTEPU30BATH | OMEPATHBHO Io3naBaTe/bHbIE: rinassl 1L
ouccoyuayusy. TH YCIIOBHS IIPOTEKAHHS MPUHAMATh Ctpost peueBoe
peakuuii B pacTBopax pelenue, BBICKa3bIBaHKE B
3JIEKTPOJIMUTOB JI0 KOHIA. | HAXOIWUTh YCTHO# U MUCHMEHHOM
aJIeKBaTHBIC tdopme
CIIOCOOBI KoMMyHHKATHBHbIE:
B3aUMOJICHCTBM Y UHTHIBAIOT Pa3HbIC
a1 c MHEHHS U CTPEMSITCS K
OJTHOKJIACCHUKA  KOOPJIWHALUH
MH BO BpeMs Pas3IUYHBIX TO3UIINH B
TPOBEICHHS COTPYIHHYECTBE
MPaKTUYECKON
paboTHI.
17. | TecToBBIM KOHTPOJIbHO YMeTh HUCIONIb30BaTh dopmupoBaTth PerynsiTuBHbIe: 1 [ToBTOPUTH|
pazoeny «MuorooGpasue OpHOOpETEHHBIC 3HAHUSA. | OTBETCTBEHHOE OCYIIECTBIIAIOT § o
. OTHOIIICHHE K TMOIIArOBBI U MTOTOBBIMA yueOHUKY
XUMHUYECCKUX peaKIlU1 B
. YUYEHHIO, KOHTPOJIb 10 PE3YJbTaTy. MaTepua
IKCICPUMEHTAJIbLHOU XUMHUHU» FOTOBHOCTb U IJ1aBbI
CIIOCOOHOCTh K
CaMOpa3BUTHIO
u
caMmo00pa3zoBaH
0.
Pazpgen 2. IlpakTukyM no u3y4eHHI0 CBOHCTB MPOCThIX BelleCTB: HEMETAJLJIOB H METAJIJIOB, UX coefuHeHul (394)
Tema 3. Ceoiicmea zanozenoe(5 u)

18. | TaytoTeHsr: busnueckue u 3HaTh 3aKOHOMEPHOCTHU DopMHpOBaTh PeryasiTuBHbIE: 1 8§12 PeakTtuBbl 1
XUMHUECKHEe CBOCTBA U3MEHEHUSI CBOWCTB LIEJIOCTHOE IInanupyrot ceou XUMHUYECKOE
Iemoncmpauonnsiii onvim No6 AJIEMEHTOB B A-TpyINmax. | MUPOBO33pEHHE, JICHCTBHS B cBs3mC obopyoBaHue
DusiecKkue CROLCMBa. 2a102eH0s. YmMmers naBath COOTBETCTBYIOII  TTOCTaBJICHHOW 3aja4eil u

N XapaKTePUCTUKY ee YCIIOBUSIMU €€ PelleHNUs
Jabopamopnbviii onvim JJIEMEHTOB-TAJIOTEHOB 10 | COBpeMeHHOMY  Ilo3HaBaTeJbHbIE:
No8Pacnosnasanue consinoii kucnomol, | yx monokeHHo B YPOBHIO CraBst 1 GOpMYIHPYIOT
X10pu008, bpoMu0s, uo0ud08 u 1iooa. TIepUOINYECcKOil Tabnuie | pa3BUTHSA LEeNMH U PpoOIeMbl ypoKa
P U CTPOEHHIO aTOMOB. HAYKH. KoMMyHHKATHBHBIE:

AnekBaTHO

UCTIONIB3YIOT PEUEBBIC
CpencTBa IS

3¢ hexTHBHOTO
penreHus
KOMMYHHKATHBHBIX
3a1a4 JINYHOCTHDBIE:
PaszBuBaroT ocozHaHHOe
OTHOIIIEHNE K CBOMM




COOCTBEHHBIM

MOCTYITKAM
19. Xnop. CoiictBa u 3HaTh CBOMCTBa XJOpa dopmupoBaTh PerynsiTuBHblie: 8§13 Anmapat ans
IPUMEHEHHE XJI0pa KaK TPOCTOTO BEIIECTBA. | IEJIOCTHOE Paznmnuaror c130c06 u MIPOBEICHUS XU-
TP YMeTh COCTaBIATh U MHpPOBO33pEHHE, PE3yIbTaT JACHCTBUS MHYECKUX TPO-
Jemoncmpa . N7 OOBSICHATh C TOYKH coorBercTByroll  I[lo3HaBaTe/ibHbIE: neccoB (AITXP)
PAUUOHHbIU OBl Y2 3pEHUs OKHCJICHUS | ee Brnaneror o6umm
«Hsyuenue d)u3urlec1(ux u BOCCTAHOBJICHUS COBPEMECHHOMY  TNPHEMOM PEIICHUS
XUMUYECKUX CEOUCE XT10Pay YPABHEHUS PeaKLii, YPOBHIO 3amay
XapaKTePU3YIONIUX pa3BUTHA KoMMyHUKATHBHBIE:
XUMHYECKHE CBOMCTBA HayKH. JoroBapuBatorcs o
xJopa. COBMECTHOM
JISSITEIIbHOCTH, TIPUX OIS
K 00IIIeMY pelIeHHIO
20. | CoeauHEeHUS rJIOTCHOB. 3HaTh crmoco0 monydeHus | BocrnuThiBaTh Ilo3HaBaTebHBIE: 8§14 PeakTuBBI 1
XII0pOBOLOPOLIL. XJIOPOBOZOpPO/A B poccuiickyto Bnanetot o0mmm XUMHYECKOES
Jlemoncmpawuonnsiii onvim Ne§ nabopaToOpud M yMETh TPaXIAHCKYIO MPUEMOM PEIICHUS 3a71ay o0opyoBaHue
Tonyuene x10posodopoda u cobuparth ero B WJICHTUYHOCTh:  KOMMYyHMKATHBHbIE:
pacmeopenue 2o 6 6ode. npoOHpKy, Kondy. YMeTh | MaTpHOTH3M, ﬂOFOBapI/IBii}OTCSI 0
TP XapaKTepU30BaTh JIFO00BH U COBMECTHOI
CBOICTBa XJIOPOBOAOPOJIA. | yBa)KEHHE K JIESITeIbHOCTH, TIPUXOISAT
OteuecTBy, K 00I1IeMY PEeLIeHHUIO.
YYBCTBO PeryisiTuBHbBIE:
ropIocTH 3a IInanupyrot ceou
OTEUECTBEHHYIO  JICHCTBHSA B
HayYKYy. COOTBETCTBHH C
MOCTaBJICHHOM 3aJa4uei u
YCIIOBUSIMU €€
peanuzanuu
21. Ipakmuueckas paboma Ne 5. 3Hath 00LIHEe U Pa3BuBath PeryasiTuBHbIE: IloBTopu | PeakTuBel u
Honyuenue conanoii Kucnompr | MAMBAyaIbHbE yMEHHUs OcCyIIEeCTBISIOT 6 § 12- XMMHYECKOE
. TE CBOWCTBA COJIAHOM OIICHHBATH TOMIAroBbIil KOHTPOIb 15 obopynoBaHHe
u usyduenue ee ceoucme. KHCIIOTBL. YMETh CUTYaIlIO U T0 pe3yNbTaTy
P OTJINYATh COJISTHYIO OIIepPaTUBHO Io3naBaTe/NbHbIE:
KHCIIOTY W €€ COJH OT NPUHAMATD Crposrt peueBoe
JIPYrUX KUCIOT U COJeH. | pelieHue, BBICKa3bIBaHKE B
YMeTh NpUMEHSTH HaXOIUTh YCTHOM ¥ NMCbMEHHOM
TEOPETUYEeCKUE 3HAHUS aJIcKBaTHbIC hopme
HA TIPAKTUKE, OOBSCHATH | CIOCOOBI KoMMyHHKaTHBHbIE:
pe3yNbTaThl MPOBOJMMBIX | B3aUMOJCHCTBH  YUHUTHIBAIOT pa3HbIC
OIBITOB, XapaKTEPU30BaTh | 51 C MHEHHSI U CTPEMSITCSI K
YCIIOBHSI TPOTEKAHUSI OJTHOKIIACCHUKA  KOOPJUHALIUH

peakuuu.

MH BO BpeMs

pa3IMYHBIX NO3ULIMH B




TIPOBCICHHS COTPYIHUYCCTBE
MPaKTUYECKON
paboTEHL
22. | Tlomroroka k TUA 3akperieHue 3HaHui 1 YMmenue K.YVYI.
PACYCTHBIX HABBIKOB yU- OPUCHTUPOBATHCS Y MCHHE
csl. Ha TIOHUMaHUE CaMOCTOSITEITFHO
YMeHue penath THITOBEIE | TMPUYHH yCIexa B OPraHU30BBIBATh
TIPUMEPBI KOHTPOJIBHO- y4eOHOM yueOHOe
HU3MEPHUTEITBHBIX JIeSITEITbHOCTH B3aMMOJICHCTBUE B
MaTepuaioB rpyrmre
I.YVY/].
YmMenue:
* OCYILIECTBIIATH aHAJIH3
00BEKTOB C
BBIJICIICHHCM
CYIIIECTBEHHBIX U
HECYIECTBCHHBIX
MIPU3HAKOB;
* OCYILIECTBIIATH CHHTE3
KaK COCTaBJICHUE
LIEJIOr0 U3 YacTe.
P.YV/.
Ymenus:
1.0cy1iecTBasATh
WTOTOBBbIN U
MOIIarOBbI KOHTPOJIb
0 pe3yJNbTary;
2. AnekBaTHO
BOCHPHUHHUMATD OLICHKY
YUHTEIS;
3. Paznmuats cnocob u
pe3yabTaT AEHUCTBUS
Tema 4. Ceoiicmea kucnopooa u cepwt (7 1)

23. Kucnopoa: monydyenue u 3HaTh 3aKOHOMEPHOCTH dopMupoBaTh PeryasiTuBHbIE: 8§17 PeaxtuBbI 1
XUMHYECKHE CBOMCTBA. WU3MEHEHHsI CBOWMCTB LETOCTHOE MIAHAPYIOT CBOH XHUMHUYECKOE
Jemoncmpauuonniii onvim Mo 9, JJIEMEHTOB B A-TpyImax, | MUPOBO33pEHHE, JICHCTBHS B cBszmC obopynoBaHue
«Ionyuenue u cobupanue kuciopoda ¢ | CTPEACTICHAE TIOHATHA COOTBETCTBYIOII  TOCTaBJICHHOW 3aja4eii u
rabopamopu AJJIOTPONHUU. YMETh ee YCIIOBUSIMU €€ PEILCHNUSI.
U 3aROTHEHUE UM 2A30MEMDA» JaBaTh XapakTePUCTHUKy | coBpeMeHHOMY  Ilo3HaBaTelbHbIE:
TTaGopamopnuii onvim N9, AJIEMEHTOB U TPOCTBIX YPOBHIO CTaBAT U HOPMYITUPYIOT

BEIIECTB MOATPYIIIBI pasButus LEIH U MPOOJIEMBbI ypOKa
«l'openue cepvt Ha 6030yxe u ¢
KHCIIOpOJIa 10 UX HayKH. KoMMyHHKaTHBHbIE:

Kucaopooe»
Jlabopamopnutii onvtm Nel ().
«lopenue xnceneza, medu, maznus na

IIOJIOKEHHIO B
TIePUOIUIEcKOi TabmuIe

aZIeKBaTHO UCIIONIB3YIOT
pedeBbIe CpencTBa s




6030yxe u 6 Kuciopooe

U CTPOCHHUIO aTOMOB.

3¢ PeKTUBHOTO

YMeTb OOBSACHATS, pelieHus

MOYEMY YHCIIO MPOCTHIX KOMM YHUKAaTHBHBIX
BEILECTB B HECKOJIBKO 3a1a4

pa3 TPEBBIIACT YHCIIO

XMMHYECKHX 3JIEMEHTOB.

24. Cepa. XUMHUUYECKHUE CBOMCTBA 3HaTh (U3NUYECKHE U ®opMmupoBanne  PeryasiTuBHbIE: PeakTusel,
CepBL. XUMHYECKHE CBOMCTBA LEIIOCTHOTO Paznuuarot 0130006 u KOJUICKIIUH
Iemoncmpauuonwniii onvim cepbl. YMeTh COCTABIIATh | MHPOBO33PEHHS,  PE3YIbTAT NEACTBHS XUMHYECKOE

YPAaBHEHHS PEaKIHil, coorBercTByton]  Ilo3HaBaTeibHbBIE: obopynoBaHue
Nel0.Annomponuvie moougpuxayuu TIOTREpTAIONIHX ero BiiazeioT o61M
cepot. 03H?K0Mﬂe’me ¢ 061’“3”“/””“ OKHUCJIUTEIIbHBIC U COBPEMEHHOMY  TIPHEMOM pEIICHHS
cepbl U eé NpupoOHbIX COEOUHEHI. BOCCTAHOBUTEIIHHBIC YPOBHIO 3a1a4
CBOWCTBa CEpHI, pa3BUTHS KoMMyHHKATHBHBIE: 818
CpaBHHBATH CBOMCTBA HAYKH. JloroBapuBaroTcsi o
OPOCTBIX BEIIECTB CEpPhI COBMECTHOI
U KHCIOPOJa, Pa3bsiCHATH JeATENbHOCTH, TIPUXOIS
9TH CBOWCTBa B CBETE K 00IIIeMY PEIICHHIO.
Npe/ICTaBIeHU 00
OKHCIIUTEIbHO-
BOCCTAHOBUTCIIBHBIX
npolieccax.
25. | CoeiMHEHHS CEPHI: 3Hath cnoco6 momyuenusi | DopmupoBaTh  PeryJsiTHBHBIE: 819 Anmapar s
CEPOBOLOPOLL, Cepo6000podHas | CEPOBOROPOIa B OTBETCTBCHHOE  YYHTHIBAIOT MPABHJIO B MIPOBEACHUS XH-
nabopaTopuu U ero OTHOILIEHHE K TUIAHUPOBAHUH U MHUYECKUXPEaK-
kucioma. Cynbhusbl. N N
- CBOHCTBa. YMeTh YUEHHIO, KOHTpOJIE criocoda it (AIIXP),
Hemoncmpayuonnviii onvim 3aMUCHIBATh YPABHEHHS | TOTOBHOCTh M pelenus npu-
Nel106pasyor npupoonsix cyrohudos peaxuui, ciocoOHocTh K Ilo3HaBaTenbHbIE: 6op s
u cymbpamos. XapaKTepU3YIOLINX camMopa3BUTHIO  VICHONB3YIOT TIOMCK oIy4e-
Jabopamopnuwiit onvim Nell. CBOICTBA CEPOBOAOPOMA, | K HEOOXOTUMOit HUS Fa30B WIH
THBKauvecmeennvie peaxyuu na B HOHHOM BHJE, camooOpazoBaH  HWHGpOPMALUHU IS ammapat Kumma
Cynbuo-uonsl 6 pacmeope. MIPOBO/INTh KAYECTBEHHYIO | HIO. BBITIOJTHEHHST Y1€OHBIX Peaxtussl,
TP Jlemoncmpayuonnuiii onvim peakuuio Ha CynbhHI- 3a/laHui ¢ KOJUIEKIMU U
Nel2: «lTonyuenue ceposodopooa | PO HCTIONB30BAHHEM XHUMHUYECKOE
. yaeOHOI TUTepaTypsl obopynoBaHue
U uzyueHue e2o CeolUCme». .
Jlabopamopuwtii onvim Nol2: Kommynukaripbre:
KouTponupytor
«Cunmes cepoeodopooa. neficTBHE TapTHEpA.
Kauecmeennvie peakyuu na
€epo6ooopood u cyabduovy
26. | CoequHeHus CEepBI: OKCHJI CEPhI 3HaTh CBOKMCTBa DopmMupoBaTh PerynsiTuBHblie: 820 Anmnapat ans
CEpPHUCTOr0 Tasa, OTBETCTBCHHOE Y YHTHIBAIOT MPABHJIO B MPOBEACHUS XH-

(IV), cepuucras Kuciora u ee
COJIH.

CEPHHUCTOU HUCIIOTHI.
YMeTb CcOCTaBIATH

OTHOIIEHHE K
YUCHHIO,

TUTAHUPOBAHUH H
KOHTpOJIE crmocoda

MHUYECKUXPEAK-
1wt (ATIXP)




]Iaﬁopamopﬂblﬁ oneim Nel3 TH YpaBHEHHUSI PEaKIHid, TOTOBHOCTb U PpCLICHUS
Kauecmsennvie peakyuu Ha XapaKTepU3yIOMnX cocoOHOCTh K Ilo3HaBaTebHbIE:
cynbhum- uonvl 6 pacmeope. CBOMCTBA 3THX BEIIECTB, | CAMOPAa3BUTHIO  VICIONB3YIOT MOKCK
Jlemoncmpayuonnsiii onsim OOBSCHATH MPUYNHY u HE00X0TMMOM
No 13. «H3yuenue ceoiicme BBITIA/ICHIS KHCIIOTHBIX caMmo00pa3oBaH  HH(POPMALMHU JUIs
. JOXKJIeH, MPOBOIUTH WO, OCHOBBI BBINIOJTHEHHS Y4eOHBIX
CEPHUCMO20 2434 U CEPHUCMOU . .
Ka4eCTBEHHYIO PEaKLUI0 | HKOJOTMYECKOM  3a/JaHMi C
kucionor» Ha CYJIb(UT-HOHBL KYJIBTYPHI, UCIIOIb30BaHNEM
COOTBETCTBYIOIl  y4eOHOH JTUTEpaTyphI
eit KoMMmyHuKaTHBHBIC:
coBpeMeHHOMY  KoHTponmupyror
YPOBHIO JielicTBUE apTHEpa.
9KOJIOTUYECKOTr0
MBIIIUICHUSL.
27. | CoequHeHus CEepBI: OKCHJI Cephl | 3HaTh CBOWCTBA ®dopmupoBath PerynsiTuBHbie: 8§21 PeaxtuBbl 1
(VI), cepHast KHCIIOTA U €€ COJIH. pa30baBieHHOW cepHOM OTBETCTBEHHOe  Pasmuuaror 0130006 u XHMHUYECKOE
. KUCIIOTBI. YMETh OTHOILIEHHE K pe3ysbTat AeicTBHS o0opyoBaHue
Jlabopamopnuwiii onvim Nel4
3aIMCHIBATh yPaBHEHHUS YUEHHIO, Ilo3naBaTesbHBIE:
ThKavecmesennvie peaxyuu peaxuuii, TOTOBHOCTh BnageroT oommm
HACYTbHAM-UONbL 6 pacmeope. XapaKTePU3yHOIHX CHOCOBHOCT K IPUEMOM PELIEHHS
P CBOMCTBa pa30aBJICHHOU CaMOpa3BUTHIO 3a7a4
CEPHOM KHUCIIOTBI, U u KoMMyHHKaTHBHbIE:
pa3bsCHATh UX B CBETE camooOpazoBan  JloroBapuBarorcs o
NPE/ICTABICHUI 00 HIO. COBMECTHOM
ANEKTPOIUTHYECKOM JIeATENbHOCTH,
JICCOLMAINN 1 MPUXOJAT K 00LIeMy
OKHUCITUTEIBHO-
BOCCTaHOBUTEIIBHBIX
mpotieccax, MPOBOAUTD
Ka4eCTBEHHYIO PEaKIHIO
Ha cynb(haT-uOHbI.
28. | CBOMcCTBA CepHOi 3HaTh CBOICTBa JImaHoCTHEIE. PeryasiTuBHbIE: 8§21 PeaxtuBbI 1
KuciIoToLIadopamopnstii onvim KOHI.[CI:ITpHpOB&HHOfI DopmupoBaTh anaHprmT CBOU XUMHUUECKOE
. . CEPHOI KUCIIOTH H OTBETCTBCHHOE  JICHCTBHSA B obopynoBaHue
Nel5U3yuenue ceoticmeé cepHou .
cioco0 e€ pa3z0aBiieHHA. | OTHOMIEHHE K COOTBETCTBHH C
Kuciuiomal YMeTh OTJINYATH YUEHHIO, MOCTABJICHHOM 3a1auci

KOHLICHTPUPOBAHHYIO TOTOBHOCTh H Y YCIIOBUSIMU €€
CEpPHYIO KHCIIOTY OT CIOCOOHOCTh K pealu3aluu
pa30aBIeHHOMH, camopasButiio  Ilo3HaBaTeabHbIE:
yCTaHaBIMBATh " Brnaneror o6umm
3aBUCHUMOCTh MEXIY camM0o00pa3oBaH  NPHEMOM PEIICHHS
CBOMCTBAMH CEpPHOM HIO. 3a71a4

KHCIIOTBI U €€ KoMMmyHHMKaTUBHbIE:
NIPUMEHEHHEM KouTponupytor




JISUCTBHS TTapTHEpa

29. | lloxroroska k T'NA YMeTs pemats ®opmupoBaTh  PerynsiTuBHBIE:
pacuéTHBIC 3amavd 1o OTBETCTBCHHOE OCYIIECTBIISIOT
YpaBHCHHUSM XUMHYECKUX | OTHOIICHHE K TMOIIATOBEIN KOHTPOIh
peaxmmii ¢ YUCHUIO, IO PE3YJIETATy
HCTIOB30BaHUECM TOTOBHOCTh U ITo3naBaTeJIbHbBIE:
BEIIECTB, COMCPIKAITUX CIOCOOHOCTh K Bmagerot o01mum
OIPENIENIEHHYIO JIOITIO CaMOpPa3BUTHIO MIPUEMOM PETIICHUS
npuMecei. u 3a7a4
camooOpazoBaH  KoMMyHMKaTHBHbIE:
HI0. Kontpommpyror
JIeHCTBUS TTapTHEpA.
Tema 5. Ceoiicmea azoma u ghocchopa (9 u)

30. | AzoT: busnueckue u YMmeTh xapaktepu3oBath | DOpMUPOBATH PeryasiTuBHbIE: 8§23

XHMHUYECKHE CBOLCTRA. XUMHYECKUE 3JICMCHTBI IIEIOCTHOE HnuaHprIOT CBOU
Ha OCHOBAaHHUHU HX MHPOBO33PECHUC, JOCUCTBUS B CBS3U C
MOJIOKEHUS B COOTBETCTBYIOILLl  IIOCTABJICHHOM 3a7a4yei U
MIEPUOMYCCKON CHCTEME | ee YCIIOBUSIMU €€ PelleHHUSI.
U CTPOCHHS HX aTOMOB. coBpeMeHHOMY  Ilo3HaBaTebHBIE:
3HaTh CBOMCTBa a3oTa. YPOBHIO CraBst u GpopMyTUpyOT
YMeTh 00BACHATH pa3BuUTUA LU U IPOoOIeMbl ypoKa
NPUYUHY XUMHYECKOH HayKd, | KomMMmyHuKaTHBHbBIE:
WHEPTHOCTH a30Ta, KOMMYHHKATUBH  AJEKBaTHO HCIOIB3YIOT
COCTABIIATh YPaBHEHUS yIO peueBbIe CpecTBa s
XUMHYECKUX PEaKIUH, KOMIIETEHTHOCT  3()(EKTUBHOIO pelieHusl
XapaKTepU3YIOLINX b B OOIIICHUH U KOMMYHHKATHBHBIX
XUMHUYECKHE CBOMCTBA COTPYAHHYECTBE  3aJay
az0Ta, W pPa3bsICHATH HX | CO
C TOYKH 3PEHUS CBEPCTHUKAMHU.
MpeacTaBIeHu 00
OKHCIIUTENHHO-
BOCCTaHOBUTENBHBIX
poreccax.

31. | AMMMAK. 3HATh MEXaHH3M ®dopMupoBaTh PeryiasiTuBHbBIE: 8§24 JlaTamk
Jlemoncmpayuonnuiii onvim Nel4 00pa3oBaHUS HOHA [IEIOCTHOE HJIVaHI/Ip}IIOT CBOH ANEKTPO-
TE Honyuenue awmaxa u ezo AMMOHHS, XHMIIECKHE MHpOBO33pEHNE,  JICHCTBHS B CBAIM C MIPOBOJHOCTH

CBOMCTBa aMMHMaKa. COOTBETCTBYIOII  ITOCTaBJICHHOU 3ajaueii u
pacmeoperue 8 8ooe.
JaGopamopnvii  onvim  Ne 16 YMetn COCTABIATH. ee YCIIOBHSIMU €€ PEIICHHUS.
. YpaBHEHHUS PEaKIUi, coBpemeHHOMY  Ilo3HaBaTeJbHbIE:
«OcHO8HbLE CGOUCMBA AMMUAKA) XapaKTepH3yIOIIIX YPOBHIO CTaBAT 1 OpMYTHPYIOT
XUMHUYECKHE CBOMCTBA pasBUTHS NN | TPOoOIEeMBI ypoKa
aMMHaKa, M Pa3bsICHAThH HayKH. KoMMyHHKaTHBHbBIE:




WX C TOYKU 3PEHUS
TPEJCTaBIICHUN 00

Kontpommnpyror
JIeMCTBUSA TapTHEPA

JNEKTPOIUTHICCKOMN
JIMCCOLUALINN U
OKHUCIIUTEIBHO-
BOCCTAHOBUTENBHBIX
Tpoleccax.

32. Hpakmuqec](aﬂ paﬁoma No 6. YMmers norydaTb qDOpMPIpOBaTL PeI‘leSlTI/IBH])Ie: 825 PeaktuBbl

Honyuenue ammuaxa, aMMHUAaK peakiuen KOMMYHHUKATHBH Hnua}mpymT CBOH XUMHYECKOE
N TE HWOHHOTO OOMeHa U VIO JICHCTBHS B CBA3H C obopynoBaHue
usyuenue eco ceoucme. JIOKA3bIBATh OMBITHHIM KOMIIETEHTHOCT  TIOCTAaBJICHHOMW 3a/aueii u
P myTéM, YTO COOpaHHBII b B OOLICHHU YCIIOBUSIMH €€ PEIICHUSI.
ra3 — aMMHaKx, u IMo3HaBaTe/bHBIE:
aHANNU3UPOBATH coTpynauuectBe  CTaBAT U GOPMYITUPYIOT
pe3yabTaThl OMBITOB U co LEJH U TPo0IIeMBbl ypoKa
Jenars oboOmaronye CBEpPCTHHKAMU KoMMyHuKaTHBHBIE:
BBIBOJIBL B Mpoiiecce AJIEKBaTHO HCIIONIB3YIOT
y4eOHO- peueBbIe CPECTBA s
uccrnenoBarense  3(QGEKTUBHOTO peleHus
KOM KOMM YHHKaTHBHBIX
JIeATENbHOCTH. 3ama4

33. | Coau aMMOHHUS. 3HaTh Ka4eCTBCHHYIO DdopmupoBaTh PeryasiTuBHbIE: 826 PeakTuBbI 1
JlaGopamopnwiii onvim Nel7 T peaKkuuIo Ha HOH KOMMYHHUKATHBH HJ{aanymT CBOH XUMHYECKOe
Bsaumooericmeue  coneli ammonus co | AMMOHHI. YMeTh yIo JEHCTBYSA B CBSI3U C obopynoBanue
wenovamu COCTABJIATh YPABHEHUS KOMIIETEHTHOCT ~ TIOCTaBJIEHHOH 3ajaueid
TP XMMHYECKHX DPEeaKLHH, b B OOLIEHHH Y YCIIOBUSIMU €€

XapaKTePU3YIOIIHX U pelIeHusL.
XMMHYECKHe CBOMCTBa cotpynHndectse Ilo3zHaBaTenbHbIE:
coJeii aMMOHHS, U co CraBsar u
Pa3bACHATH HX B CBETE CBEPCTHUKAMHU ($opMyIUpYIOT LENH |
MpeacTaBIeHu 00 B TIpoliecce po0IeMbl ypoKa
3JIEKTPOIIUTHUECKON yueOHO- KoMMyHuUKaTHBHBIE:
JMCCOLUALINH. uccnenosatensc  KoHTponupyrot
KOI JIEHCTBUS IapTHEPA
JeSATENbHOCTH.

34. | A30THAS KHUCJIOTA. 3HaTh CTpOCHHE ®dopMupoBaTh PeryiasiTuBHbBIE: 8§27 Tepmopesucrop
Jlemoncmpayuonnsie onvimol MOJIEKYIIBl a30THOM LIEIIOCTHO® YUYHUTHIBAIOT MIPABHJIO B HBIHA JATYHK
NeNel5-17: «lTonyuenue oxcuoa KUCJIOTBEL. Y METh MHPOBO33pEHHE, IUIAHUPOBAHUU H TeMIIEpPaTypPHl,
azoma (IV) u uspuenue ez OOBSICHATh, YEMYy PaBHBI | COOTBETCTBYIOI[ KOHTPOJE CIOco0a natauk pH,

. BaJICHTHOCTh aToMa a3oTa| ee peneHus JaTYUK
ceolicmey; «OKucnenue oxcuda W ero CTeNeHb OKUCIICHUS | COBPEMEHHOMY  Pa3lIMYaloT CIocod 3NIEKTPOIPOBOL
azoma (I) 00 oxcuoa azoma B MOJIEKyNle a30THOI YPOBHIO pe3ynbTaT AeHCTBHS HOCTH, ammapar

AV)»; «B3aumooeiicmeue okcuoa

KHCIIOTBI. YMETh

pa3BUTHs

Tlo3HaBaTeIbLHbBIC:

JUTSI TIPOBEICHHS




azoma (IV) ¢ 6000ii u COCTaBIISITh ypaBHECHHS HaYKH. UCTIONIB3YIOT MOUCK XUMHYECKHX
KUCTIOPOOOM, NOSIyUeHUe a30Mmuoil | XUIMHUCCKUX DKM, Heo0X0JUMOii peakuuit
KUCTLOMbBLY JeKAIUX B OCHOBE nHpopMauH 1t (ATIXP),
MPOU3BOJICTBA a30THOU BBINIOJTHEHHS Y4eOHBIX MarHUuTHasI
KUCJIOTBI, U Pa3bsICHATDH 3aJ]aHuH C MemraaKa
3aKOHOMEPHOCTH HUX UCIIONIb30BAaHUEM
MPOTEKAHMS. y4eOHOU TUTEPATYPHI,
KoMMmyHuKaTHBHBIC:
KOHTPOIHPYIOT
JielicTBUE apTHEpa
JIOTOBapUBAIOTCSA O
COBMECTHOI
JIeATENbHOCTH,
NPUXOJAT K 00LIeMy
PEIICHHUIO
35. | OkucIuTEIbHBIE CBOMCTBA 3HaTh OKHUCIHUTEIbHBIE ®dopMHpOBaTH PeryasiTuBHbIE: 827 PeakTuBBI 1
A30THOM KHCIOTHI CBOMCTBa a30THOU LEIOCTHOE IUIHUPYIOT CBOM XUMHUYECKOE
JlaGopamopnstii onvim KHUCIOTBbL. YMEThb MHPOBO33PEHUE, [IEHCTBUS B obopyoBaHue
~ COCTaBJIATH YpaBHCHUSA COOTBETCTB YOI COOTBETCTBUHU C
Ne 18'H3{/ "enue ceoucms peaKkmii Mexay ee MOCTaBJICHHOM 3ajauei
AaA30mHou Kucjiomaol pa30aBiieHHOH U COBPEMEHHOMY M YCIIOBHSIMH €€
KOHIICHTPUPOBAHHOM YPOBHIO peanusanum
a30THOM KHUCIOTOM U pa3BUTHUSA Ilo3HaBaTenbHbBIE:
MeTajulaMH, OOBSCHATh UX | HayKH. BJIQACIOT OOIINM
B CBETe IPEICTaBICHHUI IPHEMOM PEILCHUS
00 OKHCIHUTEILHO- 3a7a4
BOCCTaHOBHUTEJIBHBIX KoMMyHHMKATHBHbIE:
nporeccax. KOHTPOJIHPYIOT
JICHCTBUS IApTHEPA
36. | Coim a30THOM KHUCIOTHI — 3HaTh Ka4eCTBCHHYIO dopmupoBaTh PeryasiTuBHbIE: 8§28 JHaTtuuk
HHUTPATHL peakIMI0 Ha HUTpart- LIEIIOCTHO® MIAHHPYIOT CBOH 3NIEKTPOIIPOBOL
N HOHBL. YMETh OTJIMYaTh | MHPOBO33pPEHHE, JEHCTBHA B HOCTH
Jlemoncmpayuonnslit onvim Nel§ .
CONM a30THOM KHCIIOTHI COOTBETCTBYIOI]  COOTBETCTBHU C
ThOopasyer npupodnsix numpamos | o XJIOPHJIOB, CY/Ib(aToB, | ee TI0CTABIICHHON 3a1aueii
u gocamos. Cynb(GUIOB M CyIb(HUTOB. | COBPEMEHHOMY M YCIOBHMSAMH €€
Jlabopamopnviit onvim Nel9 Th YMeTh COCTaBIISATH YPOBHIO peannuzannu
Osnaxomaenue ¢ azomHubIMU U YpaBHEHHUSI PEAKLMIA pa3BuTHA IToznaBaTe/ibHBIE:
ocgoprvimu yoobpenuamu. Pa3I0KEHHs] HUTPATOB. HAYKH, U BIIAIEI0T OOIUM
Jlabopamopnubwtii onvim Ne 20 OCHOBBI TPHEMOM PEIICHHSI
«Onpedenenue ammuaunoi 9KOIIOTHYCCKON  3a/1a4
cenumpul u MOUEGUHBLY KYJIbTYPBL KommyHukaTHBHBIE:
KOHTPOJIUPYIOT

JICHCTBUS IapTHEPA




37. ®dochop. CoenuHenus 3HaTh aJUIOTPOITHBIC ®dopMupoBaTh PeryasiTuBHbIE: 8 29, § 30 | PeaktuBsl u
docdopa: oxcun pochopa (V), Moz[vnq)mcaunn ¢docdopa, | oTBETCTBEHHOE MIAHAPYIOT CBOH XMMHUYECKOE
cBoOiicTBa Oernoro u OTHOILIEHHE K JICUCTBHS B CBSIZHU C obopynoBaHue
oprodochopHas KHCIOTA U €€ 9 y
KkpacHoro ¢ochopa. YMers| ydeHuro, TIOCTaBJICHHOM 3a1auei
cosn. PocopHble yA0OpeHHs COCTABIIATH YPaBHEHUS TOTOBHOCTE H ¥ YCIIOBUSIMH €€
Hemoncmpayuonnvuit onvim Nel9 | xumuueckux peakuui, CIIOCOOHOCTh K PCIICHHUS
ThOé6pasyu kpacrozo gocghopa, XapaKTepU3YIOIINUX CaMOpa3BUTHIO Ilo3naBaTesnbHbIC:
oxcuda (pocopa (V), npupoonwvix cBoiicTBa Qocdopa. u CTaBsT U (POPMYIHUPYIOT
gocpamos. caMoo0pa3oBaH  IIEJIM U MPOOJIEMBI
Jlabopamopnutii onvim HIO. ypoka
No21TB «I'openue cepot u gpocgpopa KoMMyHHKaTHBHBIe:
Ha 6030yxe U 6 KUciopooey a/ICKBATHO UCHONB3YIOT
Jabopamopnotii oneim Ne22 Th penicBhIc cpeAcTRa U
3¢ peKTUBHOTrO
Th. Osnaxomnenue ¢ asomnvivu u peleHus
ocgoprbLu yoobpenusimu. KOMM yHUKATUBHBIX
3ama4
38. | Iloaroroeka k T'UA YMeTh cocTaBiATh ®opmupoBaTh PeryasiTuBHbI€:
YpaBHCHUSA peaKHHﬁ, KOMMYHHUKAaTUBH TUTAaHUPYIOT CBOH
XapaKTePU3YIOLINX YIO JICHCTBUS B CBA3M C
XUMHUYECKHE CBOMCTBA KOMIIETEHTHOCT  ITOCTaBJIEHHOM 3aJiauen
¢dochopa, okcuma b B OOIICHUH Y YCIIOBUSIMU €€
dbochopa(V) udochopHoii | u peleHus
KUCIIOTBI, U Pa3bsCHATH | cOTpyAHMYecTBe Ilo3HaBaTeibHbBIE:
UX B CBETE co CTaBAT U (OPMYIIUPYIOT
HPEJICTABIICHUI 00 CBEpPCTHUKAMU LEJH U TTPo0IIeMbl
ANEKTPOIUTHYECKOM B TIporiecce ypoka
IUCCOLIMALIUK U yuebHOit KoMMmyHuKaTHBHbBIE:
OKHUCITUTENBHO- JIeSTENbHOCTH. a/IeKBaTHO UCIIOJIB3YIOT
BOCCTaHOBUTEIBHBIX pedeBbIe CpeCTBa IS
mpolreccax, MPOBOAUTD 3¢ peKTUBHOTrO
Ka4eCTBEHHYIO PEaKIHUIO perieHus
Ha (ochaT-uOoHBI. KOMM YHHUKATUBHBIX
IlonumaTh 3HaYeHHE 3a71a4
MHUHEPAITBbHBIX YHIOOpeHUH
JUIsl pacTEHHUH.
Tema 6. Ceoiicmea yenepooa u kpemuus (7 u)
39. VYraepon, puzHuecKue YmMers xapakrepuzoBath | DopMHUpPOBATH PeryiasiTuBHbBIE: §31-8§
CBOIiCTBA. Anromponus XUMHUYECKHE DJIEMEHTBI LETOCTHOE MIAHAPYIOT CBOH 32
da: IVA-rpymmer Ha MHPOBO33pEHHUE,  JCHCTBUS B CBS3H C
yenepood. aimas, cp aqbum, OCHOBAHHUU HX COOTBETCTBYIOILl  IOCTABJIEHHOM 3aAauei
KapOuH, @yrnepeHoi. HOJIOKEHUS B ee U YCIIOBHSIMU €€
XUMHUYECKUE CBOKCTBA TIEPUOJNYECKON CUCTEME COBPEMCHHOMY PCIICHMS,




yriaepoja.
Hemoncmpayuonnsiit onvim
Ne20TBMooenu xpucmanmuueckux
pewémox aimasa u epaguma.

W CTPOGHHS HMX aTOMOB.
Wmers mpencraBnenue 00
AJUTOTPOITHBIX
MoauuKaIMAX Yriepoaa.
3HaTh CBOMCTBA MPOCTOrO
BEIECTBA YIJIsI, UMETh
TIpe/ICTaBlIeHuE 00
azcopOnuu. YMeThb

YPOBHIO
pa3BUTHL
HAyKH, W
KOMMYHHKATHBH
VIO
KOMIIETEHTHOCT
b B OOILIEHUH
co

pa3nuyaroT crnocod u
pe3ynbTaT nercTBUs
ITo3naBaTe/ibHbBIE:
CTaBSAT U GOPMYITUPYIOT
SN | TIPOOIEMBI
YpoKa;

BJIAJICFOT OOIIINM
MIPUEMOM PEIICHUS

COCTaBJIATh YpPaBHEHHUS CBEpCTHHKAMH.  3a/ad
XUMHMYECKUX PEaKIUH, DopMHUPOBaTh KoMMmyHuKaTHBHBIC:
XapaKTepU3yIOIINX OTBETCTBEHHOE  aJIEKBATHO MCIOJIB3YIOT
XMMHYECKHE CBOWCTBA OTHOILIEHHE K pedeBbIe CPeICTBA IS
yriepoia Kak YUEHHIO, 3¢ peKTUBHOTrO
BOCCTAHOBUTENS M Kak TOTOBHOCTh U perieHus
OKHUCIIUTES. CIOCOOHOCTh K~ KOMMYHHKATHBHBIX
CaMOpa3BUTHIO  3a/1a4; JOTOBAPUBAIOTCS
u 0 COBMECTHOM
caMo00pa3oBaH  JIESATENLHOCTH T0]
HI0. PYKOBOZACTBOM YUYHUTEJIS
40. | Okcuapl yrirepoaa. YrapHelii u | 3Hath cBoiicTa okcuia | ®opMupOBATH PeryasiTHBHBIE: §33-8§ JlaTumk
YIJICKUCIBINA Tasbl. YTOJbHAS yrnepona(IV), KOMMYHHKATHUBH  YYUTBHIBAIOT PABUIIO B 35 AJIEKTPO-
Ka4Y€CTBEHHYIO PCAKIIUIO yro IJIaHUPOBAHWUU U IpOBOJHOCTH,
KHCII0Ta, KapOOHATHI 9
N Ha YrIeKHUCIbIA ra3. YMeTh | KOMIETEHTHOCT — KOHTpOJIe criocoba MarHuTHas Me-
Hemoncmpayuonnsiii onvim JI0Ka3bIBaTh XapakKTep b B OOIIEHUH pelenus 1IanKa, mpubop
Ne21ThOépasyst npupoonsix OKCHJIa, 3aIUCBIBAThH u KoMMyHuKaTHBHBIE: JUISL TTONTYYEHUS
KapOoHamos u CumKamoe. YPaBHEHHUSI PEAKLMM, COTPYIHUYECTBE KOHTPOJIMPYIOT IEHUCTBUE ra3oB WJIM amrma-
Jlabopamopubwtii onvim XapaKTePU3YIOIIHX co napTHepa. par Kurmma
Ne23TBTH. KauecTtBeHHas peakuus CBOMCTBA KHUCJIOTHBIX CBEPCTHHUKAMH. PeryasiTuBHbI€:
HA YIIEKHCIIBI Tas. OKCHI0B.3HAaTh CBOICTBa pa3IIyaoT cnocod u
Jladopamopnuiii onvim Ne24TB. YTOIBHOW KHCJIOTBI. pe3ysbTat AeicTBH
KaueCTBEHHas PEeaKIHs HA KapOOHAT- YMeTh cocTaBIATh 5 ITo3naBarenbHbIE:
HOH. yYpaBHEHMsI peaxuui, BJIaJCIOT 00INM
JaGopamopnsiii onvim Ne 25 XapaKTEepU3YOIIUX MPUEMOM pEIICHUS 3a.z[aq
_ IpeBpalieHne KapOOHATOB KoMMyHHUKATHBHBIE:
«Bsaumooeicmeue usgecm- B TUIPOKapOOHATHI U JIOrOBAapUBAIOTCS O
K001l 86000l C Y2/1EKUCIBIM 00paTHO, MPOBOIHTH COBMECTHOM
2a30M» Ka4eCTBEHHYIO PEaKIHIO JEeATENBHOCTH, PUXOIST
Ha KapOOHAT-MOHEI. K 00IIeMy pEeIeHnI0
41. Ilpakmuueckan paboma No7. YMeThb nonyyaTts U Pa3BuBats PerynsiTuBHbie: 836 PeakTuBsl u
«lonyuenue okcuda yenepooa cobnpaTh OKCH yYMEHHS OCYIIECTBIIAIOT XMMHYECKOE
yrnepona(IV) B OILICHUBATh TIOIIATOBEIN KOHTPOIh o0opymoBaHnE

(IV) u uzyuenue e2o ceoiicme.
Pacno3nasanue kapoonamosy.

nabopaTopuu u
JIOKa3bIBaTh HAJINYHE

CUTYaIlHI0 U
OIIePAaTUBHO

IO PE3YNIbTATy
Tlo3HaBaTeIbHBIC:




T JAHHOTO Ta3a. YMeTb NPUHAMATD CTPOSIT pedeBoe
pacrio3HaBaTh COJH peuienue, BBICKa3bIBaHNE B
YTOJIBHON KHUCIIOTBHI. HaxOJIUTh YCTHOM U MUCbMEHHOMN

aJIeKBaTHBIC ¢dopme

CIIOCOOBI KoMMmyHHKaTHBHBIE:
B3aMMOJICHCTBM  YYUTHIBAIOT pa3HbIe

1 c MHEHHS U CTPEMSITCS K
OJTHOKJIACCHUKA  KOOPJIWHALUH

MH BO BpeMs pa3NYHBIX TO3ULNH B
TIPOBEACHUS COTPYJHUYECTBE
MPaKTUUECKON

paboTHL.

42. Kpemnuii u e2o coeounenusi. 3HaTh CBOMCTBA KpeMHHUs1, | Pa3BuBaTh Ilo3HaBaTeabHBIE: 837 PeakTuBBI 1
Jlemoncmpayuonnuiii onvim Ne22 | oKkenna kpemHusA(1V), YMEHUS BBIOMpArOT Hanbosee 8 38 XHUMHYECKOe
TE.O6pasysi npupoonsix PUMHHY PasIHHns OLICHUBATh 3¢ PeKTUBHBIE CIIOCOOBI o0opynoBaHue

(u3nuecKux CBOMCTB CUTYallIO | peuieHus 3aaad,

KapboHamos u CUuiuKamos.

. BBICIIIUX OKCHIOB OlepaTHBHO KOHTPOJHMPYIOT U
Jlabopamopnblii . yIiIepoaa U KpeMHHUS. IIPUHUMATD OLICHUBAIOT TPOLECC U
(3anumamenvholiy) onvimNe VMeTh COCTaBIATh pelenue, pEe3yNbTAT AETENLHOCTH
26«Buipawusanue eooopoceli 6 YpaBHEHHSI XUMHYECKUX HaXOJUTb UCIIOIBb3YIOT MTOUCK
CUTIUKAMHOM KJleey peakiuid, a/IeKBaTHbIC HE00X0IMMOit

XapaKTePU3YyIOLINX CIIOCOOBI HH(POPMALIUH TSI
CBOMCTBA KpPEMHHUS, B3aUMOJICHCTBH BBITIOJTHEHHST YIE€OHBIX
oKcuaa 1cC 3aJIJaHUM C
kpemuusA(IV).3Hath OITHOKJIACCHUKA  HCIOJIb30BaHUEM
CBOMCTBA KPEMHHUEBOU MU BO Bpems y4eOHOI1 TUTepaTypsl,
KUCJIOTBI, Ka4eCTBEHHYIO | IPOBEIEHUS BJIaJCIOT 00IMINM
pEaKLHI0 Ha CHUIIMKATHI. CaMOCTOSITENIBHO ~ NPUEMOM pEIICHUs 3a/1ay
YMeTb COCTaBIATH i paboTsI. KoMMyHuUKaTHBHBIE:
YpaBHEHMSI XUMHYIECKUX JIOTOBApPHBAIOTCS O
peakuuii, pacnpeneneHuu
XapaKTEPU3YIOLINX (dyHKIMH 1 poneit B
CBOMCTBA KPEMHHUEBOU COBMECTHOM
KHCJIIOTBI U €€ coJIei. NeATeIIbHOCTH
YUHUTBIBAIOT pa3HbIC
MHEHHS U CTPEMSTCS K
KOOpAWHAIINU
pa3NUYHBIX NO3ULIMHI B
COTPYIHUYECTBE
JIOTOBapHBAIOTCS O
COBMECTHOM
JeATEFHOCTH 10T
PYKOBOJICTBOM YUHTEINS
43. | TloaroroBka k TMA 3HaTe crpoeHHe atomMoB | DopmupoBath PerynsiTuBHbIie:




HEMETAJIOB, U3MEHEHUE | LEJIOCTHOE BHOCSIT HEOOXO/TMBbIC
CBOMCTB TPOCTHIX MHUpPOBO33pEHHE, KOPPEKTHBHI B AECHCTBUE
BELIECTB HEMETAJUIOB U COOTBETCTBYIOL]  IIOCJIE €r0 3aBEPILCHUS
X COEAVHEHHH B ee Ha OCHOBE €ro yJera
3aBHCHMOCTH OT 3apsJa | COBPEMEHHOMY  CIEIaHHBIX OMIMOOK.
spa aTOMOB YPOBHIO Ilo3naBaTenbHBIE:
HEMETaJlIoB. YMETh pa3BUTHA CTpOSIT peyeBoe
OOBSICHATH CBOMCTBA HayKd, U BBICKA3bIBaHUE B YCTHOMN
HEMETaJJIOB U UX KOMMYHHKATUBH M NHCHbMEHHOH (hopme
COEIMHEHUH B CBETE Y10 KoMMmyHuKaTHBHBIC:
TIPE/ICTaBICHUH 00 KOMIIETEHTHOCT ~ KOPPEKTHPYIOT
OKHCIHUTENBHO- b B OOILIEHUHU H JIeMcTBUSA TapTHEpA
BOCCTaHOBUTEJBHBIX COTPYIHUYECTBE
peaxkusx u co
3JEKTPOIUTHIECKOM CBEPCTHUKAMHU
JUCCOIMALIUH. B Ipoliecce
yueOHOI
JIeSITETbHOCTH.
44. | Tloaroroka k TMA 3HaTh CcTpoeHHE aToMOB | DopMHpOBaThH PeryjsiTuBHBIE: [Toaroro
HEMETaJJIOB, M3MEHEHHE | LEeJIOCTHOE BHOCSIT HEOOXOJTUMBIE BUTBCA K
CBOMCTB TPOCTBIX MHpPOBO33PEHHE, KOPPEKTHBHI B ACHCTBHE KOHTPOJIb
BEIIIECTB HEMETaJIOB U COOTBETCTBYIOI]  TIOCJIE €TI0 3aBEPILCHUS HOMY
UX COEIWHEHUH B ee Ha OCHOBE €ro yJera TECTHPOB
3aBUCHMOCTH OT 3apsla | COBPEMEHHOMY  CIEIaHHBIX OMIMOOK. aHUIO
A1pa aTOMOB YPOBHIO Ilo3HaBaTesIbHBIC:
HEMETAJJIOB. YMETh pa3BUTHSA CTpOST peyeBoe
OOBSICHATH CBOICTBA HayKH, U BBICKa3bIBAHUE B YCTHOU
HEMETAJJIOB U UX KOMMYHHUKAaTHBH ¥ IMCBMEHHOH (opme
COEIVHEHUN B CBETE yI0 KoMMyHHUKATHBHBIE:
MIPE/CTaBICHUI 00 KOMIIETEHTHOCT ~ KOPPEKTHPYIOT
OKHCIIUTENBHO- b B OOILEHUU U JIEUCTBUSA TIApTHEPA
BOCCTAHOBUTEIILHBIX COTPYIHUYECTBE
peakuuax u co
BIIEKTPOJINTHYECKON CBEPCTHUKAMH
JUCCOLIMALIUH. B Ipolecce
yaeOHOI
JEeSTENbHOCTH.
45. KoHTpoJIbHOE TeCTHpOBaHUE YMeTh UCHOIb30BaTh DopmMupoBaTh PeryasiTuBHbI€: [ToBTOpPH
no noopazoeny «IpaKTHKyM NIpUOOPETEHHBIE 3HAHMA. | OTBETCTBEHHOE OCYINECTBILIOT Tb TIO
o OTHOLIEHHE K MOIarOBBIA U y4eOHHUK
M0 U3YYCHUI0 CBOUCTB o
YUYEHHIO, UTOTOBBII KOHTPOJIB IO y
NPOCTBIX BelIECTB FOTOBHOCTh U pe3ynbTaTy Matepuan
HEMETAJNIJIOB HUX coennnennﬁ» CIIOCOOHOCTH K TJ1aBbI

CaMOpPa3BUTHIO




)51

HIO.

camMo00pa3oBaH

Tema 7. Obwue u unousudyanvuvie ceoticmea memannog (11 u)

46. | O6mue (ngquCKI/Ie " YMeTb NpUMEHSITh dopmMupoBaTh PerynsiTuBHblie: 8§ 39-42, PeaktuBbl 1
XHUMHUYECKHE CBOMCTRBA 3HaHUA O LETOCTHOE NPUHAMAIOT U ymp. 4, XMMHUYECKOE
. METaJUTMYECKOH CBSI3U | MUPOBO33pEHHE, COXPAaHSIOT y4eOHYIO TECTOBBIE | 00OpyJOBaHHE
MCTAJUIOB: PCAaKIUU C .
JUISL pa3bSICHEHUSI COOTBETCTBYIOIIIEE 3a/auy, IIaHUPYIOT 3aJIaHus;
HEMCTAlIIaMu, KHCJI0TaMH, (PM3MYECKUX CBONUCTB | COBPEMEHHOMY CBOM JIEICTBHUS B
cojiimu. BoccTaHOBUTEIbHBIE METAJIJIOB. YPOBHIO pa3BUTH COOTBETCTBHH C
CBOMCTBAa METaJLIOB. YMeTh TNONb30BaThCsl | HAYKH. MOCTaBIIEHHOW 3a/1aueit
Dnexmpoxumuneckuii pso SMEKTPOXHMHMECKHM Y YCIIOBUSIMU €€
. pSIOM HanpsHKEHUH peanuzanun
HANPANCEHUU MeMAJLI06. .
METaJJIOB, IMo3naBaTesnbHbIE:
Jlabopamopnuuii onvim Ne27 Th. COCTaBJIATh UCIIOJIb3YIOT 3HAKOBO —
Bzaumooeiicmeue memannog c ypaBHEHHS CHMBOJIMYECKHE
pacmeopamu. coneii. XUMUYECKUX PEaKLUM, cpencTsa
TP XapaKTePU3yIOIINX KomMyHuKaTHBHBIE:
Hemoncmpayuonnwtit onvim CBOICTBAa METAJLIOB, apryMEHTHPYIOT CBOIO
Ne23ThHsyuenue obpasyos n 00bACHATS TIO3HIHIO 1
MEMALIOS. CBOICTBa METaJJIOB KOOPAMHUPYIOT €€ C
TP B CBETE TMO3UIIMHY TTAPTHEPOB B
npencTaBiIeHui 00 COTPYIHHYECTBE
OKHUCIIUTEIBHO- OIPEIETISIOT CBOIO
BOCCTaHOBHUTEJIBHBIX JUYHYIO TTO3ULIUIO,
nporeccax. a/IeKBaTHYIO
i depeHIMpoBaHHYIO
CaMOOILIEHKY CBOHX
yCIIeXOB B yuebe
47. [IenoynHble METAILIEL. Ymers ®DopMHpOBaTh PeryasiTuBHbIE: 843 PeaxtuBbI 1
CoeIMHEHHS EI0YHbBIX XapaKTepH30BaTh OTBETCTBEHHOE IUIAHUPYIOT CBOH XUMHYECKOe
LIEJIOYHBIE METajUIbl | OTHOLIEHHE K JEHCTBYSA B CBA3M C obopynoBaHue
MCTaILIoB HA OCHOBaHUHM UX YUYEHHIO, MOCTAaBJICHHOH 3a1a4en

Hemoncmpayuonnstit onvim
Ne24Bzaumooeticmeue wenounvix
Memanios ¢ 8000.

TP

TOJI0KEHHS B
TIEPUOINYECKON
TaOIUIIE U CTPOSHUS
aTOMOB, COCTaBJISITH
YpaBHEHHUSI PEAKIIMA,
XapaKTePU3YIOIINX
CBOMCTBA MIETOYHBIX
METAJIO0B, U
OOBSICHATH HUX B
CBETE MPENCTABICHUI

TOTOBHOCTb U
CIIOCOOHOCTh K

€aMo00pa30BaHUIO.

Y YCIIOBUSIMU €€
pELIeHUs], yIUTHIBAIOT
MPaBUIIO B
TUITAHUPOBAHUH U
KOHTpOJIE criocoda
pemeHus
IToznaBaTe/ibHBIE:
CTaBAT U GOPMYITUPYIOT
ENTN | TIPOOIeMbI
YpOKa HCIONb3YIOT




00

IMOUCK HeO6XOZ[PIMO]7[

JNEKTPOITUTHYECKOM uHbOpMaIUH IS
JCCOIMAIN | BBINIOJTHEHHS Y4eOHBIX
OKHCIIHUTENBHO- 3a/1aHui ¢
BOCCTAHOBUTENBHBIX UCIIONIb30BAaHUEM
Tporeccax. y4eOHOU JTUTepPaTyphI
KoMMmyHuKkaTHBHBIC:
a/IeKBAaTHO UCIIOIB3YIOT
pedeBbIe CPeICTBA IS
3¢ peKTUBHOTO
pemieHus
KOMM YHUKAaTHBHBIX
3a/la4 yYUTBIBAIOT
pa3Hble MHEHHUS U
CTpemsITCs K
KOOPIMHAIINH
Pa3IHYHBIX TIO3UIHH B
COTPYJIHHYECTBE
48. | CBoliCTBA IMIEIOYHO3EMETBHBIX Ymers dopMupoBaThH PeryisiTuBHbBIE: 844 PeakTuBbI 1
METaJIOB ¥ MX COEIMHEHHIA. XapaKTepru30BaTh LEJI0CTHOE TUIAHUPYIOT CBOM XHMHUYECKOE
. aneMeHTHI [1A- MHPOBO33PEHHUE, JIEVICTBUS B CBSI3HU C obopyoBaHue
Jlemoncmpayuonnslit onvim Ne25 . .
2 . TPYIITBI HA COOTBETCTBYIOIIIEE MOCTaBJICHHOM 3ajaueii
Bszaumooeticmeue wénounozemensHbix
. OCHOBaHHH UX COBPEMEHHOMY Y YCIIOBUSIMU €€
Memaiiog ¢ 600t THIOJIO)KEHHUS B OBHIO Pa3BUTHUA CILICHHS, YYUTBIBAIOT
Ob6pasywvl adcHeuuUx NPUPOOHbIX . yp P p - Y1
9 HepPUOANYECKOI HayKu, U MPaBUIIO B
COeOUHEHUTI MASHUA, KATbYU.
TP TaOJIMLE U CTPOCHUS | KOMMYHUKATHBHYIO  IUIQaHUPOBaHUM U
aTOMOB. YMeETh KOMIIETEHTHOCTb B KOHTpOJIE crocoba
COCTaBIIATh o0LIeHUN U pelIeHus
YpPaBHEHMS pEaKUHi, | COTPYIHHYIECTBE CO IMo3naBaTenbHbIE:
XapaKTEePU3YIOIIHX B3POCIBIMH U CTaBsT U HOPMYIHPYIOT

CBOMCTBA KaJIbLIUA U
e€ro COCIUHECHUM, U
OOBSICHATHL HX B
CBETE IpPEACTABIICHUI
00
3JIEKTPOIUTUYECKON
IHACCOLIMALIAA |
OKHCIIUTEIBHO-
BOCCTAHOBHUTEIBHBIX
Tporeccax.

CBEPCTHHUKaAMH.

LU | TIPOOIeMbI
YpOKa HCIOIB3YIOT
IIOUCK HEOOXOIMMON
uHdopmanuu ast
BEITIONTHEHHUS Y4EOHBIX
3aJJaHUN C
HCIIOJIb30BaHUEM
yueOHOI TUTEepaTypsl
KoMMyHHKATHBHbBIE:
a7IeKBaTHO UCIIONIB3YIOT
pedeBbIe CpencTBa s
3¢ dhexTHBHOTO
penreHus
KOMMYHHKATHBHBIX




3aJla4 yUYUTbIBAIOT
Pa3HbIC MHCHUA U
CTPEMSTCA K

KOOPMHAIINU
Pa3IMYHBIX O3UINH B
COTPYIHHUYECTBE
49. | CpoiicTBa coeIMHEHUI KablMsl. | 3HaTh KauecTBeHHYI0 | DopMHUpOBaTh PeryasiTuBHbIE: 845 PeakTHBBI U
YKecTKOCTb BOIbI PCaKIMI0 HA HOHBI LEIOCTHOE MIAHAPYIOT CBOH XUMHUYECKOE
Tabopamopnstii onsim %28 TB. KaJbIWs. 3HaTh, YeM | MHPOBO33pCHUE, NICHCTBHUS B CBAH C 00opyIoBaHnE
N 00ycCIIOBJICHA COOTBETCTBYIOIICE TIOCTaBJICHHOH 3a1aucii
Osnakomnenue co ceoticmeamu u JKECTKOCTH BOJIBI. COBPEMEHHOMY U YCIIOBHSIMH €€
npespawyenuaMU KapooHamos u YMeTh pa3bACHATH YPOBHIO Pa3BUTHS PEILIEHHs], YIUTHIBAIOT
2uopokap 60Ham0f' CIOCOOBI YCTPaHCHUS | HAYKU, U MPABUIIO B
Jabopamopnbvtii onvim Ne29 JKECTKOCTH BOJBI. KOMM YHHUKATHBHYIO TUTAHUPOBAHUH U
TBYcmpanenue srcecmrocmu 6006l KOMIIETEHTHOCTD B KOHTpoOJIe criocoda
6 00Maumux YCaoeusx 06H16HI/II/I u pelLIeHus
COTPYIHUYECTBE CO IMo3HaBaTebHBIE:
B3pOCIBIMU U CTaBAT U (OPMYIIUPYIOT
CBEPCTHUKaMHU. e u HpOGHCMbI
YpOKa UCIIONB3YIOT
IMOMCK HEOOXOINMMOMH
nuHpopmanuu s
BBITIOJIHCHUA y‘{e6HI)IX
3aJIJaHUM C
HCIIOJIb30BaHHEM
yueOHOIl TUTepaTypsl
KoMMyHHUKATHBHbBIE:
a/ICKBaTHO UCIIOJIB3YIOT
pedeBbIe CpeCTBa IS
3¢ peKTUBHOTrO
perieHus
KOMM YHHUKATUBHBIX
3a/la4 YYUTBIBAIOT
pa3Hble MHEHHS U
CTpeMSITCS K
KOOPAMHAIINU
Ppa3IUYHBIX NO3ULIUHI B
COTPYJIHUYECTBE
50. | CRoiCcTBA ATIOMUHUAS VYMeTb COCTaBISTDH ®dopMupoBaTh PeryiasiTuBHbIE: 8 46 PeakTuBbI 1
Jlemoncmpayuonnwlii onvim ypaBHEHHS _ | menocrroe MIAHAPYIOT CBOH XUMHYECKOE
No26Bsaunodeiicmeue aiomuis ¢ XUMHUYECKHUX PEaKIHii, | MUPOBO33pEHHE, neficteus ¢ 5 obopynoBanue
6000ii. ObpasybL sacreiux XapaKTepH3YyHOMHX COOTBETCTBYIOIIIEE MIOCTABJICHHOM 3a1a4eii
HRDUPOOHBLX COeOuNeHITE ATOMUNUS obImye cBOMCTBa COBPEMEHHOMY U YCIIOBUSIMU €€
AITFOMMHUS, YPOBHIO pa3BHUTHS pElICHUS], OLICHUBAIOT




TP

OOBSCHATH 3TH
peakiuu B CBETE
TIPE/ICTaBICHU 00
OKHUCIIUTEIBHO-
BOCCTAHOBUTENBHBIX
MpPOIIECCax.

HAYKH, U
KOMM YHUKATUBHYIO
KOMIETEHTHOCTD B
o0MIeHnH 1
COTPYIHHYECTBE CO
CBEPCTHUKAMHU B
nporecce yueOHOM

MIPaBHIHLHOCTh
BBITIOJTHEHHS IEACTBHUS
Ilo3HaBaTe/IbHBIE:
CaMOCTOSITEIIEHO
BBIZICTISIOT U
(hopMynupyIoT
MO3HABATENbHYIO 1IE1Tb,

JIESITENBHOCTH. HCIIOJIB3YIOT 00IIHe
MPUEMBI PEIICHHs
3a1a4
KoMMmyHuKaTHBHBIC:
JIOITYCKAIOT
BO3MOXHOCTb
Pas3IMYHBIX TOUEK
3pEHUs], B TOM YKCIIE HE
COBIAJAIONIUX C X
COOCTBEHHOU U
OPUCHTHPYIOTCS Ha
MO3HUIIMIO TTAPTHEPA B
0o0LIEeHUN U
B3aUMOJIEHCTBUH
51. AMOOTEpPHOCTh OKCHIA U YMerh I0Ka3bIBAThH dopMupoBaTh PeryisiTuBHbBIE: 847 PeakTuBbI 1
MHAPOKCH/IA ATIOMHUHHSL. am(OTEpHBII LEIOCTHOE MIAHAPYIOT CBOK XUMHYECKOE
Tadopamopnuiii onsim %e30 TP, xapaxTep MHUPOBO33pPEHHE, neficTBuA C } obopyoBaHue
COCAMHEHHUS, COOTBETCTBYIOIIEE MOCTAaBJICHHOM 3a1a4cii
Ilony uenue 2uOpoKcuoa. AToMUNUA U COCTaBIIATh COBPEMEHHOMY Y YCJIOBUSIMU €e
63auMoOeticIele €20 € Kucnomamu ypaBHEHHs YPOBHIO Pa3BUTHSI peLIeHHsI, OL[CHUBAIOT
U wenodami. COOTBETCTBYIOIINX HaYKH, U MPaBUILHOCTD
P XUMHUYECKHUX PEAKIMii | KOMMYHUKATUBHYIO BBITOJIHCHHS JCHCTBHS
U OOBSCHITH UX B KOMIIETEHTHOCTD B Ilo3naBaTebHbBIE:
CBeTE MpE/ICTABIICHUI | OOLICHUH 1 CaMOCTOSITEIILHO
00 COTPYIHUYECTBE CO BBIZICIISIOT U
ANEKTPOIUTHYECKON | CBEpCTHUKAMU B (hopMynupyroT
JTUCCOLIMAITNH. npoiecce yueOHO# MO3HABATENILHYIO LIENb,

JCATCIIBHOCTH.

UCTIONB3YIOT 001IIIe
MPUEMbI PEIICHHs
3a1a4
KoMMyHHKATHBHbBIE:
JIOIYCKAIOT
BO3MOXKHOCTb
Pa3IMYHBIX TOYEK
3pEHUs], B TOM YHCIIE HE
COBIIAJAIOIIUX C UX
COOCTBEHHON 1




OPHEHTUPYIOTCS Ha
MO3UIIMIO TTApTHEPA B
o0lIeHN U

B3aMMOJICICTBUU

52. | YKeneso. 3HaTh CTpOCHHE ®dopMHpOBaATH PeryasiTuBHbIE: § 48 JlaTumk
Jlemoncmpayuonnwiii onvim aToMa JKelesa, LEJOCTHOE HnuaHprIOT CBOH JIaBIICHHS
Ne2706pasyst pyo acenesa. ¢busuueckre U } MHPOBO33PEHHUE, neficteusi ¢ §

Cowcuzanue ocenesa & xuciopode u XMMHYECKHE CBOMCTBA | COOTBETCTBYIOIIECE TIOCTaBJICHHOM 3a1auei
xnope. xKereza. YMeThb § COBPEMEHHOMY U YCIIOBUSIMU €€
Jabopamopnuiii onvim Ne 31 Pa3bACHSTH CBOIMCTBA | YPOBHIO Pa3BHUTHS pEIICHHS, OLICHUBAIOT
JKeJie3a B CBeTe HAYKH, U NPaBHIbHOCTh
«Oxucnenue sicenesa 60 61aHCHOM MpeNCTaBICHUH 00 KOMMYHHKATHBHYIO  BBIMIOJHEHHS ICHCTBUS
6030yxe» OKHCIIUTEbHO- KOMIIETEHTHOCTh B IMo3HaBaTe/bHBIE:
BOCCTAHOBHUTEIIBHBIX | OOIICHUH U CamocTosITeNnbHO
nporeccax H COTPYIHHYECTBE CO  BBIACISAIOT U
JNIEKTPOJIUTHYECKON | CBEPCTHUKAMHU B bopMyITUpyIOT
JICCOIMAITIH. npolecce y4eOHOI TO3HABATENILHYIO LIENb,
JIeSITebHOCTH. UCTIONB3YIOT O01IIe
MIPUEMBI PELLIEHUS
3ama4
KoMMyHHKATHBHBIE:
Homnyckaror
BO3MOXXHOCTh
Pa3IMYHBIX TOYEK
3peHHs, B TOM 4HCIIe He
COBIAJIAIONIMX C UX
COOCTBEHHOW.

53. | CBoiicTBa COeIMHEHUN Xeme3a: | 3HaTh cBoiicTBa DopMHpOBaTh PeryasiTuBHbIE: 8§49 PeakTuBbl u
OKCH/IOB, THAPOKCH/IOB U COIeH | COCAMHCHMH Fe(Il) u | uenoctHoe anaHprK)T CBOH XIMHUYECKOe
sxenesa(Il u I11). Fe(IIT). Ymets MHPOBO33pPEHHE, neficTBHA C 5 obopynoBaHue

COCTaBIIATh COOTBETCTBYIOLIEE MIOCTaBJICHHOH 3a1auei
Jlabopamopnvui - onvim  Ne32Th ypaBHEHUsI COBPEMEHHOMY U YCIIOBHSIMU €€
Honyuenue cudpoxcuoos srcenesa(ll) u COOTBETCTBYIOLLIUX YPOBHIO pa3BUTHUS pelIeHus], OLIEHUBAIOT

(II) u  e3aumooeiicmeue ux ¢
KUCTIOMAMU U UeT0UaAMU.

TP

peakuuii B CBeTE
MpeaCcTaBIeHUN 00
3JIEKTPOIUTUYECKON
JHACCOLUALINN U
OKHUCJIUTEIbHO-
BOCCTAHOBHUTEIIBHBIX
Tporeccax.

HaYKH,
KOMM YHUKATUBHYIO
KOMITETEHTHOCTh B
O0IIIeHNN |
COTPYAHUYECTBE CO
CBEpPCTHUKAMU H
B3POCIIBIMHU.

MIPaBUIHLHOCTh
BBITIOJTHEHUS IEWCTBUS
ITo3HaBaTe/bHBIE:
CaMOCTOATEIBLHO
BBIJICIISIOT U
hopMyIHpYIOT
TIO3HABATEIEHYIO IIETIb,
UCTIONB3YIOT 00IIIe
TIPUEMBI PETICHUS
3a71a4
KoMMyHHMKAaTUBHbBIE:




Jomyckator
BO3MOJKHOCTB
Pa3IMYHBIX TOYEK
3peHus], B TOM YHCIIE HE
COBIAJIAOIIHX C UX

COOCTBEHHOH.
54. | Ilpakmuueckas paboma Ne8. VYMerh pUMEHATH Pa3BuBaTh ymeHUsI PerynsiTuBHbIe€: §50 PeakTuBbI U
Pewienue TEOPETHYECCKUE OlICHHBATh OcCyIIeCcTBISIOT XUMHYECKOE
3HAHUS Ha MPAKTHKE, | CUTYALHUIO H MOIIArOBBI KOHTPOIIb obopyaoBaHue
IKCHEPUMEHMANILHBIX 3a0ay OOBSICHSITH OTEPAaTHBHO 0 Pe3yJbTaTy
no meme «Oowue u HaAOJIIOCHUS. U PUHAMATD Io3HaBaTe/IbHbIE:
UHOUBUOYAIbHBIE CEOUICI A Pe3yIbTAThI peurenne, Haxoauth  CTpOST peyeBoe
memannoen. Th [POBOIMMBIX OIIBITOB, | aJ€KBATHbIE BBICKa3bIBaHHE B
TP XapaKTepU30BaTh CIIOCOOBI YCTHOW U MHCBMEHHOM
YCITOBUSI TEUCHHUS B3aUMOJICHCTBHS C bopme
peakiuii 10 KOHIA B | OJJHOKJIACCHUKAMH KoMMyHHKATHBHBIE:
pacTtBopax BO BpeMs YYUTBIBAIOT pa3HbIe
OJICKTPOJIUTOB. IMPOBEACHU A MHCHUA U CTPEMSATCA K
IIPAKTUYECKON KOOpJIMHAIUHU
paboThI. pa3UYHBIX IO3UILIKI B
COTPYAHHUYECTBE
55. | TloaroroBka k TA 00001MTh 3HaHUS 10 | PopMHUPOBATH PeryisiTuBHbBIE: [ToBTOpH
Teme «MeTauibn [EIIOCTHOE BHOCAT HEOOX OZIUMBIE Th TEMY
MHpPOBO33pEHHE, KOPPEKTHBEI B «Merann
COOTBETCTBYIOLIICE JeiiCTBUE MOCIe ero BD).
COBPEMEHHOMY 3aBEepLICHHUSI Ha OCHOBE
YPOBHIO Pa3BUTHUS ero U y4era Xxapakrepa
HayKH, CIIEJIAHHBIX OIIMOOK
KOMMYHHUKAaTHBHYI0O  KOMMyHHKaTHBHbIE:
KOMITICTCHTHOCTD B KOHTPOIHPYIOT
oOIIeHNH U IeiiCTBUSL TapTHEpa
COTPYAHHYECTBE CO
CBEPCTHUKAMH U
B3POCIIBIMH.
56. KoHuTpoibHOE TeCTHpPOBaHHE YmMers ucnons3obars | GopmMupoBatsb PerynsiTuBHbIe: ITosTOpNM
no noopasoeny «IIpakTuKym nprOOpeTEHHbIC OTBETCTBEHHOE OCYIIECTBIIOT Th IO
. 3HAHHS. OTHOILICHHE K UTOTOBBIH U yaeOHHK
10 M3yIEHUIO CBOUCTE YUCHUIO, HOMIATOBBI KOHTPOIIb y
NPOCTBIX BELIECTB META1JIOB FOTOBHOCTh U 10 pe3ynbTaTy Martepuan
MX COeIUHEHUN» CIOCOOHOCTh K Mo3HaBaTeabHBIE: [JIaBbI

CaMOpPa3BUTHIO H
€amMo00pa30BaHUIO.

CTPOSIT B TUCbMEHHON
hopme.

Pa3nen 5. OcHOBBI ONBITHO-IKCIIEPUMEHTAJILHOM M MPOEKTHOM AesATeabHOCTH (124)




57.| Texuuka 0O€30IaCHOCTH IIPH | Vmenue 1.PazButue Peaktussl u
BBIIIOJIHCHUHN CaMOCTOATCIIBHBIX XapakTepu3oBaTh BHyTpeHHeI?'I XUMHUYECKOEC
OIIBITOB H BKCHCDI/IMCHTOB B Ba)KHeHIue IIO3UIIMH IIKOJIbHUKA 060pyILOBaHI/I€
JOMalITHUX yCHOBI/IﬂX n C XUMHUUYECKUE Ha YpOBHEC
HCIIOJIb30BAHHUEM 060pyI[0BaHI/ISI HOHSITUS: MOJI0XKHUTECIBHOIO
XUMHYECKOH J1abopaTopuu. Ty — OTHOIIEHUS K

3JIEMEHT, HIKOJIC, IOHUMAaHUWA

KHaCCI/Iq)I/IKaHI/IH HeO6XOHI/IMOCTI/I

BEILIECTB yqcnusd,
BBIPAKCHHOTO B
npeo0aiaHu
y4eOHO-
MO3HABATEIIbHBIX
MOTHBOB U
MPEANOYTCHIH
COIMAJIBHOTO
croco0a OICHKU
3HAHUI;
2.®opmMupoBaHue
BBIPAKEHHOU
yCTOWYMBOW y4eOHO-
MO3HaBaTEIbHON
MOTUBALIMU YUCHUA

58. | Ilpaxmuueckaa paooma No9. Hcnonb3oBanue 1. Opuenranus Ha K.YY/I. PeakTuBbl 1
TE Oo6pawenue co cmexknom nabopaTopHOroobopy | MOHMMaHUE NpUYMH ~ YMeHus paboTaTh B XUMHYECKOE
(ccubanue cmexknAHHOU JIOBAHMSA U ycrexa B ydeOHoi napax. 000pY/10BaHHE
mpyoxu, uzzomoeieHue: CTEKJIIHHOW MOCYbl, | JEATEeIbHOCTH; ILYVY .
nunemkKu; KaAnuiiapoeé, MIpOBEICHHIE 2. YuebHo- VYMenuss ~ HaOIIOAATH,
npocmeuux y3i08; HECII0KHBIX MIO3HABATEIIbHBIN JenaTh BBIBOABI  TIPU
npocmeimux npuodopos) SKCIEPUMEHTOB [UIsI | MHTEpeC K HOBOMY MIPOBEICHUH OIIBITOB.

JIOKa3aTeNbCTBA yaeOHOMY P.YVY.

BBIJIBUTa€MbIX MaTepHairy u YMmenne

MIPEIIONOKEHHI; crioco0aM perieHus CaMOCTOSITENTFHOTO

OIMCaHHE HOBOM YaCTHOH BEJIEHUSA

Pe3yIbTaTOB ATHX 3a/1a4n SKCIIEpUMEHTATbHOM

pabot IEITENBLHOCTH,
OITMCHIBATh
XUMHYECKHE PEAKIINH,
HaOIrOJaeMBIE B XO€E
SKCIIEPHUMEHTA.

59. | XMMHYCCKUH aHaNN3: 3HAHNE OCHOB 1.0OpuenTarnys Ha K.YV]I. PeaxTuBbI 1
Ka4e€CTBEHHBIU U XUMHYECKOro MMOHWMaHue prmanH 1. YMeHne XAMHAYIECKOE
KOJMYECTBEHHBIN AHAIN3A ycrexa B yd4eOHOH JIOTOBapHBaThCA U o0opymoBaHne

IEITENBLHOCTH,
2. YuebHo-
TI03HABaTEJIHLHBIN

MPUXOANUTH K 00IIEeMY
PEIICHUIO B
COBMECTHOM




HHTEPEC K HOBOMY
ydeOHOMY
MaTepHaity u
croco0am peneHus
HOBOM YaCTHOM
3a/1a4n

JIeATeNIbHOCTH;
2.Ymenue
MPOIYKTHBHO
paspemaTh KOH(DIUKTHI
Ha OCHOBE ydeTa
MHTEPECOB M MO3UINI
BCEX €r0 Y4aCTHUKOB
ILYVY .

1. ®opmupoBaTh
YMEHHE TIPOBOJIUTH
CpaBHEHHE U
KJIacCU(UKAIIHIO 110
3aJlaHHBIM KPUTEPUSIM;
2.DopMHupoBaTh y
yuamuxcs
MpeCTaBICHUE O
HOMEHKIaType
HEOpraHMYeCKNX
COEJIMHEHUI.

P.YVY/.

1. YMeHue yuuThIBaTh
BBIJICJICHHBIE YUUTENEM
OpPUEHTHPHI ICHCTBUS B
HOBOM yueOHOM
MaTepHaie B
COTPYIHUYECTBE C
yUHUTETeM;

2. Ymenue
TUTaHUPOBATh CBOU
JIEUCTBUS B
COOTBETCTBHH C
MIOCTaBJIEHHOU
3aj1a4yeil U yCIOBUSIMU
ee pearn3alum.

60.

TeOpeTI/I‘IeCKI/IC OCHOBBI
OHLITHO-BKCHGDHMGHT&HLHOﬁ u
HpOGKTHOﬁ JCATCIIBHOCTH.

YMeHne 0OBICHATH
3aKOHOMEPHOCTH
H3MCHEHHUS CBOMCTB
BEIIECTB , 3HAHNUE
OCHOB
SKCIePUMEHTAITBHON
U TIPOEKTHOMN
NEATENHHOCTH

1.Pa3Butne
BHYTpEHHEN
TO3UIINH IIKOIbHHUKA
Ha ypOBHE
TOJI0KUTEIBHOTO
OTHOILIEHUS K
IIIKOJIE, TOHUMAaHH
HEOOXOIMMOCTH
YUeHMUS,
BBIPAKECHHOTO B
npeobaataHn
yaeOHO-

K.YYI.

1. Ymenue:

* CTPOUTD HOHSTHBIE
JUIS TTapTHEpa
BBICKa3bIBaHMHS,
YUHUTBIBAIOIINE, YTO
TIapTHEP 3HAET ¥ BUANT,
a 9To HET;

* 3a71aBaTh BOIIPOCHI;
* KOHTPOJIPOBAThH
JICHCTBUS IIapTHEPA.
ILYY .

PeakTuBEI B
XAMHYECKOE
o0opymoBaHne




TI03HABaTENIBHBIX
MOTHBOB H
TIPEATIOYTEHUN
COIMAJIBHOTO
croco0a OIeHKH
3HAHU;
2.®opmupoBaHue
BBIPaKEHHON
yCTOWYMBOW y4eOHO-
MI03HABATENIbHON
MOTHBAIH yIEHHUSI.

Ymenue:

* OCYIIECTBIISATH AHAJIH3
00BEKTOB C
BBIJIEJIEHHEM
CYIIECTBEHHBIX U
HECYIIECTBCHHBIX
MIPU3HAKOB;

* OCYILIECTBIIATH CUHTE3
KakK COCTaBJIEHHE
LIEJIOr0 U3 YacTei.
P.YV].

YMenus:
1.Ocy1iecTBasTh
HWTOTOBLIH K
TOIIATOBBIN KOHTPOJIh
O PE3yJIbTaTYy;,

2. AnekBaTHO
BOCIIPHHHAMATH OIICHKY
YUUTEIS;

3. PaznnuaTs criocob u
pe3yabpTaT AeHCTBUS

61.

Bw16op TeMbI TIpoeKTa.
[lmanupoBaHue IEITENHHOCTH.

YMeHue
IUIAHUPOBATH
COOCTBEHHYIO
9KCIIEPUMEHTAIbHYIO
JeATENbHOCTD ,
YMEHHUE BBIABUTATh
THIIOTE3bl, CTABUTH
IPOEKTHBIE 3aJa4H.

Pa3BuBath
CITOCOOHOCTE K
CaMOOILIEHKE Ha
OCHOBE KPHUTEPHS
YCIICIIHOCTH
yaeOHO
JIEeATEILHOCTH

K.YV/I.

1. YMmenue
JIOTOBAPHUBATHCS U
MPUXOJIUTH K 00IIIeMy
pEIIeHNIO B
COBMECTHOM
JIeSITEILHOCTH;
2.YMmenue
MPOAYKTHBHO
paspemniatb KOHQIUKTHI
Ha OCHOBE y4eTa
HWHTEPECOB U MO3ULIUN
BCEX €T0 YIaCTHHUKOB
ILYVY].

1.YMeHre poBOIUTh
CpaBHEHHE U
KITACCU(PHUKAITHIO TT0
3aJJaHHBIM KPUTEPHSIM;
2. ®opMupoBaTh Yy
YaaIuxcst
TIpeICTaBICHAE O
HOMEHKJIaType
HEOPTaHMYECKIX
COEIMHEHUI

P.YVY].




1.YMeHue yuuThIBaTh
BEIJICIICHHBIC YIUTEIIEM
OPHUCHTHUPHI ICHCTBUS B
HOBOM yd4eOHOM
MaTepuale B
COTPYIHHUYECTBE C
YUUTEIIeM;

2. YMmenune
TUTAHUPOBATH CBOU
JIEHCTBUS B
COOTBETCTBHUH C
MOCTaBJICHHOM 3ajauei
U YCIIOBHSIMH €€

peanu3aum.
62. | IToaroroBka npoekta.Coop | Ymenue 1.Pa3Butune K.YV/. PeaxTuBsl U
nHGOPMAITUH no JIAaHHOM | mnanupoBath BHYTPEHHEH 1. Ymenue: XUMUYECKOE
Teme.MoeaupoBaHue COOCTBEHHYIO MO3ULIMY IIKOJIBHUKA  * CTPOUTH IOHSATHBIE o0opyoBaHue
MPOEKTHOM JEATEILHOCTH. SKCHEPUMEHTANbHYIO | Ha CaMOCTOSITeNIbHOE  JUId MapTHepa
JIeSITeNbHOCTS , MIPOEKTUPOBAaHUE BBICKa3bIBaHUS,
YMEHHUE BBIBUTATh yueOHOit YUUTHIBAIOIINE, YTO
TUITOTE3bI, CTABUTh JIeSITebHOCTH TapTHep 3HAeT U BUIUT,
MPOEKTHBIE 3a/1a4H, 2.DopmupoBaHue a 4To HET;
cobupath BBIPaKCHHOMN * 33/1aBaTh BOMPOCHI;
uHbopmanuro u3 YCTOWYMBOW y4eOHO-  * KOHTPOJIHPOBAThH
pa3IMYHbIX M03HaBaTEIbHOU JIEMCTBUS TIapTHEpa.
HCTOYHUKOB, MOTHBALIMM YYEHUS ILYVY/.
aHaJIM3UPOBATb, Ywmenue:
MOJIENHPOBATh * OCYIIIECTBIISITh aHAIN3
SKCHEPUMEHT 00BEKTOB C

BBIJIEJIECHHEM
CYIIECTBEHHBIX 1
HECYIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBJIATh CHHTE3
KaK COCTaBJIEHHE
LIEJI0r0 U3 YacTeM.
P.YVY .

YMenuns:
1.OcymecTBasATh
HWTOTOBBIN K

TOIIar OBbIN KOHTPOJIb
IO PE3yNbTaTYy;

2. AzlekBaTHO
BOCIIPHHHAMATH OICHKY
YUUTES;

3. Pasnnuath ciocod u




pe3ynbTat qercTBUs

63.

Beimonnenue y4eOHBIX
IIPOCKTOB, OTIBITHO-
IKCTIIEPUMEHTAIBHBIX Pa0oT.
IIpakTHyeckne padoOTHI MO
TeMaM MPOEKTOB YYalUXCH

Wcnons3oBanue
n1abopaTOpHOTr0000py
JIOBaHUS 1
CTEKJITHHOH TTOCY/IHI,
MIPOBEICHUE
SKCICPUMEHTOB IS
JTIOKa3aTeNNbCTBA
BBIJIBUTa€MBIX
TIPEATONIOKEHUIH;
onucaHue
PEe3yIBTaTOB 3THUX
pabot

K.YVYI.

1. YMmeHue
JIOTOBapUBAThCS 1
MPUXOINTH K 00IIeMy
peIICHHIO B
COBMECTHOM
JIeSITEITbHOCTH;
2.YmeHue
MPOIYKTHBHO
pa3pemarb KOH(IHKTHI
Ha OCHOBE y4eTa
WHTEPECOB M MO3HIIUI
BCEX €r0 YYaCTHHKOB
ILYY .

1. ®opmupoBaTh
YMEHHUE MPOBOIUTH
CpaBHEHHE U
KJaccu(UKAIHIO 110
3aJJaHHBIM KPUTEPUSIM;
2.DopmMupoBaTh y
yUaIIuxcst
MpeCTaBICHUE O
HOMEHKJIaType
HEOPTraHMYEeCKUX
COEJIMHEHHI.

P.YVY.

1. YMeHue yauThIBaTh
BBIJICJICHHBIC YUUTENIEM
OPUEHTUPHI ICUCTBUS B
HOBOM y4eOHOM
MaTepHaie B
COTPYIHUYECTBE C
yUUTEeNeM;

2. Ymenue
TUTAaHUPOBATH CBOU
IEUCTBUSL B
COOTBETCTBHH C
MOCTaBJIEHHOU
3aJja4ueil U yCIOBUSIMU
ee pearn3alum.

PeakTHBEI B
XUMHYECKOE
o0opymoBaHue

64.

IloaroroBka y‘Ie6HHX IIPOCKTOB
K 3alIuTC

PaszBuBath
CIIOCOOHOCTD K
CaMOOILIEHKE Ha
OCHOBE KPUTEPHS
YCTICITHOCTH

K.YVY]I.

1.YMmenune
UCIIONIE30BaTh PeUb IS
PeTyISINI CBOETO
JIeHCTBHS,




yaeOHOI
JIESITENBHOCTH

2.AleKBaTHO
UCIIOJIb30BaTh PEUCBHIC
CpeICTBa IS PEIICHUS
Pa3ITUIHBIX
KOMMYHHKATHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKA3bIBaHKE, BJIAJIETh
JIHAJIOTTYECKOM
¢hopmoii peun

P.YV].

VMmeHue
CaMOCTOSTENLHO
aJIEKBaTHO OIEHHUBATh
MPaBHJIHLHOCTh
BBITIOJIHEHUS IENCTBUS
W BHOCHUTH
HEO0OXOJUMEIE
KOPPEKTUBEI B
HCITONIHEHHE KaK I10
X0y €ro peaar3alliH,
TaK ¥ B KOHIIE
JeiCTBUS.

ILYVY/.

‘YMeHue: ocylecTBIATh
CpaBHEHHE U
KJIacCH(HUKAIIHIO,
BBIOMpAst KpUTEPUH 151
YKa3aHHBIX JIOTUIECKHUX

onepauii;
CTPOUTH JIOTUUECKOE
paccyxaeHue
65. | IIpomexxyrouHas aTTecTaims. YMeHue oBaaeHus YMeHue OLeHUTh K.YVI.
3anura npoeKToB HaBBIKAMH KOHTPOJISL | CBOM yueOHbBIC 1.Ymenue

U OLIEHKH CBOEH
JIEITEIBLHOCTH,
yYMEHHE MPEABUIETh
BO3MOJKHBIE
TOCJIENCTBUS CBOUX
NeNCTBUN

JOCTHXKCHHUA

HCTIONIb30BATh PEUb IS
PETYIISALIAHA CBOETO
JIeHCTBHUS;

2.AnekBaTHO
HCIIOJIb30BaTh PeUEBbIC
CpeIICTBA IS PEIICHUS
Pa3TUIHBIX
KOMMYHHKATHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTMYECKOE
BBICKA3bIBAHME, BIIAJICTh




JIMAJIOrHYECKON
¢dhopmoii peun

P.YV/.

Ymenue
CaMOCTOSITEITFHO
aJICKBaTHO OIICHUBATH
MPaBHIHLHOCTh
BBITIOJTHCHHUS JCHCTBHS
Y BHOCHTH
HEO0XOTUMBIC
KOPPEKTHBHI B
UCIIOJTHEHHE KaK 110
XOJIy €r0 peaTu3alliH,
TaK U B KOHIIC
JIeHCTBUSL.

ILYVY .

YMeHue: ocylecTBIsATh
CpaBHEHHE U
KJIaCCU(HUKAIIHIO,
BBIOUpast KPUTEPUU IS
YKa3aHHBIX JIOTHYCCKUX

ornepanuii;
CTPOHTD JIOTUYECKOE
paccyXJieHue
66. | IlogroroBka k ' MA: penrenne YMeHue OBJIaICHUS YMeHue OLeHUTD K.YY]. PeakTuBbl
IIPAKTUKO OPUCHTHUPOBAHHBIX HaBbIKAMHU KOHTPOJISA CBOM y4eOHBIE Ymenue XUMHYECKOE
SaHaHI/Iﬁ U OLIEHKU CBOEH IOCTUXKCHUA CaAMOCTOSATEIIBHO O60py,HOBaHI/Ie
JIeSITEIbHOCTH, OpraHHU30BbIBAThH
YMEHHUE NPEABUIETh yaeOHOe JeiCTBHE.
BO3MOXKHBIE ILYVY/.
MOCJIEACTBUS CBOUX YMmenue
JEeHCTBUI peoOpa3oBHIBATH
HH(POPMAIIHIO u3
OJIHOT'O BUJA B JIPYTOM.
P.YV .
YMeHne cocTaBIIsITh
IJIaH PEIICHUs
poOIEMBI
67. | IlonroroBka xk ' MA: penienne YMeHue OB ICHUS VYMeHue OLeHUTh K.YYI. PeakTHBHI U
MIPAKTUKO OPUEHTUPOBAHHBIX HaBBIKAMH KOHTPOJISL | CBOM y4eOHBIC YMenune XHUMHAYECKOE
3aJlaHuH H OIICHKH CBOCH JIOCTHIKECHUS CaMOCTOSITEIIFHO o0opymoBaHne
JIeSITEILHOCTH, OpraHU30BBIBATH
YMEHHE NMPEABUIETH yaebHOe JeficTBuE.
BO3MOXKHBIC ILYVY .
MOCJIEACTBUS CBOUX YMmenune

NeNCcTBUN

peoOpa3oBEIBATH




nH(popMaLuro u3
OJIHOTO BUJIa B IPYTOH.
P.YVY .

‘YMeHue cocTaBisTh
TUTaH PEIICHUS

po0IEMBI
68. | O00O0IIEeHNE, cucTeMaTH3alusa U | 1.3akpennenue 1. Y™enue K.YV/I. Pa6ora ¢
KOPPEKIHS 3HAHUH YJaIAXCs 3 | 3HaHWii U PACYETHBIX | OPMEHTHUPOBATHCS VMenue TecTaMu
Kypc «DKCIIepUMEHTaIbHAS HaBBIKOB Y4-CSl. Ha TIOHMMAaHHUe CaMOCTOSATENBHO (MHMBYL
xuMus-9», 9 kiacc. 2.YMeHue peraTh TIPHYMH yCIeXa B OpraHM30BBIBATh yaJbHbIE
TecTOBBIII KOHTPOJIb. THUTIOBBIE IPHUMEPHI yueOHOM yuebHOE 3a/1aHus)
KOHTPOJILHON JEeATENBHOCTH B3aMMOJICHCTBHE B
paboThL. rpymre
LYV
Ymenue:

* OCYIIECTBIIATH aHAIU3
00BEKTOB C
BBIJICTIEHHEM
CyUleCTBeHHI)IX u
HecyHlCCTBCHHI)IX
MIPU3HAKOB;

* OCYIIECTBJIATh CHHTE3
KaK COCTaBJICHHE
LIEJIOTO M3 YaCTEeM.
P.YV].

YMenus:
1.OcymiecTBasATh
HUTOTOBBIN U
MOIIarOBbI KOHTPOJIb
0 Pe3yJbTaTy;

2. AnekBaTHO
BOCIIPUHUMATH OLIEHKY
YAUTEIIS;

3. Pasnnuath cioco0 u
pe3yabTaT JeHCTBUS
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