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MUHUCTEPCTBO NMPOCBEWEHUSI POCCUUCKON ®EJIEPAIINHN

Musnucrepcreo odpa3zoBatusi u Hayku Kypcekon obracru
Ynpasaenue oopazopanus | JIymKoBCKoOro panoxa
MKOY «llonoro-Jlexkauanckas cpeaHsst 001eo0pazoBaTeabHast K01y

I'nymkoBckoro paiiona Kypckoi obiracru

PACCMOTPEH COI''TACOBAHO

H.0.3aM Ezempa no YBP

[MToranosoit O.B.

~ Tlpukas Nel [Mpuka3s Nel
oT «28» 08 2024 r.

Pabouasi nporpamma

10 BHEYPOUYHOH JesiTe/IbHOCTH

~ «3aHuUMAaTeJIbHASI XHMHSD)
M HCII0J1b30BaHus 000pyaoBanusi uuposoii JadopaTopun

ek



IosicHUTEILHAA 3AIUCKA

PabGouas mnporpaMMa OpHEHTHpOBaHa Ha peaju3alMi0 B IEHTpe 00pa3oBaHuUs
€CTECTBCHHOHAYYHOU M TEXHOJIOTMYECKOW HampaBiieHHOCTel «Todka pocTa», Co3aaHHOrO Ha 0asze
MKOYVY «IlonoBo-Jlexauanckass COLI» mna nmpakTuueckoi oTpabOTKH y4eOHOro MaTepuaia Io
npeaMeTy «XuMus».

Pabouas mporpamMmMa cocTaBiieHa Ha OCHOBE CJIEIYIOIINX JOKYMEHTOB:

o @dyHIaMEHTAJIBHOTO fAJpa COJepXKaHUs oOmero oOpa3oBaHuUs U B COOTBETCTBUU C
['ocynapcTBeHHBIM cTaHAApPTOM 001ero oopasoBanus (nprka3z MUHHCTEPCTBA 00pa30BaHUS U
Hayku Poccutickoit ®eneparun ot 17.12.2010 r. Ne 1897).

e PabGouux mporpamm. IIpenmernas nunusi yueObnukoB I.E.Pymsutuca, ®@.I'.®enpamana. 8-9
KJIacChl: mocoOue Uil yuurtenel obuieodbpa3oBarenbHbix opranuzauuii /H.H. I'apa. — 2 usn.,
non. — Mocksa: [Ipocsemenune, 2013 r.

o @enepanpHoro 3akoHa «0O0 oOpasoBanum B Poccuiickoit @eneparum» Ne273-O3 ot 29
nexabdps 2012.

e [IpumepHOll TIporpaMMbl OCHOBHOTO OOIIEro 0OOpa30BaHUS IO XUMHH I 8-9 KJIAcCoB,
nomnyiieHHas JlemaprameHTOM 00pa3oBaTeNbHBIX MpPOTpaMM M CTaHAApTOB  0OIIEro
obpazosanus MO PO.

o denepanbHOTO TEpPeYHS YUYEOHHWKOB, PEKOMEHIOBAHHOTO (JOMYIIEHHOT0) MHHHUCTEPCTBOM
oOpa3oBaHusi uW Hayku P@® K uCHoiap30BaHUI0O B 00pa3oBaTelIbHOM Ipollecce B
o01eo0pa3oBaTeNbHBIX yupexaeHusx Ha 2024-2025 yueOHblIi roJ.

e TpeOomanuii Kk pe3yabTaTaM OCHOBHOTO 00mero oOpa3oBaHUs, TMPEACTABICHHBIX B
(dbenepalbHOM TOCYAapCTBEHHOM 00pa30BaTEILHOM CTaHJIApTe 00IIero oOpa3oBaHUsl BTOPOTO
MOKOJIeHHsI. B HUX Taxke yYUTHIBAIOTCS WAEU Pa3BUTUSA M (HOPMUPOBAHHS YHHUBEPCATIHHBIX
Y4eOHBIX JICUCTBUH JJII OCHOBHOTO 00IIEero 00pa3oBaHUsI.

e Meroauueckux pEKOMEHAALMI MHMHHUCTEpCTBA IpocseuieHuss Poccuiickon denepauuu 1o
«Peanmu3zanun 00pa3oBaTENbHBIX IPOTPAaMM  E€CTECTBEHHOHAYYHOM M TEXHOJOTHYECKOM
HaMpaBJIEHHOCTEW MO XUMHUHU C HCIIOJIb30BaHHEM oOOpyaoBaHus IeHTpa «Touka poctay
(yTBeprkaeHbl pacnopsbkeHueM MuHucrteperBa npocsenienus Poccuniickoit @enepanuu ot 12
saBaps 2021 r.Ne P-6).

e OcHoBHOIT oOpa3zoBarensHOM iporpammbl MKOYVY «llomoBo-Jlesxxauanckas COI» c. ITomoso-
Jlexaun nHa 2024-2025 y4eOHBIH TO/I.

e VYuebnoro iana MKOYVY «llonoBo-Jlexxauanckass COIL» c. ITomoso-Jlexaun Ha 2024 — 2025
y4eOHBIH To/I.

Lenv u 3a0auu Kypca

» Peammzanus OCHOBHOW 001e00pa3oBaTeNbHON MpPOTpaMMBl 10 y4EOHOMY MpEIMETY
XMMHS B paMKax BHEYPOUHOH J€ATEIbHOCTH 00YJarOIUXCS.
> Pa3BuTtHe y 00ydYaromuxcs €CTeCTBEHHOHAayYHOW, MaTeMaTHYeCKOW, WH(POpPMaIMOHHON

IrPaMOTHOCTH,  (OpPMHpPOBaHMSI  KPUTHYECKOTO M KPEATUBHOTO  MBIIIJICHHUS,
COBEPILIEHCTBOBAHUS HaBBIKOB €CTECTBEHHOHAYYHOU u TEXHOJIOTHYECKOMI
HaIpPaBJIEHHOCTH.

> Bopneuenune 00ydaronMxcs B IPOEKTHYIO AESITEIbHOCTD.
» IlloBpimeHne  mpo(ECCHOHANBHOTO  MAacTepcTBa  IEJarorudeckoro  pabOTHHKA,
peann3yoIero OCHOBHBIE U JIOTIOHUTENIbHBIE 00111€00pa30BaTeIbHBIE IPOTPAMMBI.
Hcnons3oBanue obopynoBanus neHTpa «Touka pocTay MO3BOJSET CO3AATh YCIOBHS:
® JUIs PaCIIMPEHHUS COACPKAHUS MIKOIBHOTO XUMHUECKOTO 00pa30BaHus;
e Ui TIOBBIICHHWS IO3HABATEILHOM AKTUBHOCTH OOYYalOMIMXCS B E€CTECTBEHHOHAYYHOM
o0JacTy;
e Ui pa3sBUTHS JMYHOCTH peOeHKa B mporecce OOydeHHs XUMHUH, €ro CIOCOOHOCTEH,
(opMHpOBaHHUS U YIOBJIETBOPEHHS COIIMAIBHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;
e s paboTHl ¢ OAAPEHHBIMH HIKOJIBHUKAMM, OPTaHM3AIMH HMX Pa3BUTUS B Pa3IMYHBIX
obyacTsax o0pa3oBaTeNbHON, TBOPUECKON JAEATEITHHOCTH.
[Tpumenss nudpoBbie 1aOOPATOPUN HA YPOKaX XHUMHUHU, OOYJaIOIIUECs] CMOTYT BBITIOJIHUTH
MHO>KECTBO J1Ja0OPaTOPHBIX PaOOT M SKCIIEPUMEHTOB 10 TPOrpaMMe OCHOBHOM IIKOJIBI.



Yuebno-memoouueckoe obecneyenue Kypca Xumuu 0CHOBHOU 00Ue0OPA308aMeNbHOU UKOIbL

1. Pymuruc I'. E. Xumus: 9 ki1.: yae6. ans obmeoOpazosar. yupexaenuii / I'. E. Pymsutuc, @. T
®enpaman. — M.: [IpocBenienue.

2. Xumus: 9 KIL.: SIEKTPOHHOE MPUJIOKEHHUE K YICOHUKY.

3. Tapa H. H. Xumus. Pa6ouune nporpammel. [Ipeamernas nunus yueonunkos I'. E. Pymsutuca, O©.
I'. ®enpnimana. 8—9 kmaccel / H. H. I'apa. — M.: [IpocBemenue.

4. TabOpyceBaH. . Xumus: pabouas rerpans: 9 k. / H. U. 'abpyceBa. — M.: [IpocBemieHue.

5. Tapa H. H. Xumus: 3agaunuk ¢ «aomomuukom»: 8—9 k. / H. H. I'apa, H. 1. 'abpyceBa. —
M.: IIpocBemienue.

6. Pameuxuit A. M. Xumus: numaktudeckuii marepuan: 8—9 xin. / A. M. Panmenkwmii. — M.:
[Ipocsemienue.

7. Tapa H. H. Xumus. Ypoxku: 9 k1. / H. H. I'apa. — M.: [IpocBemenue.

Obecneuenue 06yuaOWUXcs:

1. Pymutuc T'.E., ®enpaman D.I. Xumusa: 9 wi.: ydeOHMK aia 0011e00pa3oBaTeIbHBIX
yupexaenuit -M.; IIpocsemenne, 2017-2018 rr.

2. Tapa H.H. Xumus: 3agaunuk ¢ «momontaukom»: 8-9 kmaccel / H.H. I'apa. — M.: IIpocBemenne.
3. bubnuoteka HaAyYHO- MOMYISPHBIX U3TAHUNA IS TOJYICHUS JOTIOTHUTEIHLHOU HH(POPMAIIUH TIO
npeaMeTy (B kaOMHETe XMMUHU U B IMKOJIBHON OMOIHOTEKE).

4. DnekTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI.

Ilepeuenv 0ocmynHwix UCTIOYHUKOG UHPOpMayUU

B pa3zzerne npencTaBieH CIMCOK KHUT U CCBUTOK Ha CalThl, B KOTOPBIX O0s1ee moapoOHO oc-
BELICHBI Pa3JINYHbIE ACIIEKTHI PACCMATPUBAEMBIX BONPOCOB. X MOKHO PEKOMEHI0BATh KaK
YUUTEINI0, TaK U 00y4aeMbIM, IPOSIBUBIINM MHTEPEC K U3y4aeMOl TeME.

1. Bacwuibes B.II., Mopo3sosa P.I1., Kouepruna JI. A.IlpakTukyM 110 aHaJIUTUYECKON XUMHUH:

VYueb. mocobue nist By3oB.— M.: Xumus, 2000.— 328 c.

2. Tpocce 3., Baiicmantens X. Xumust 1y1st 100003HaTeNbHBIX. OCHOBBI XUMUU U 3aHUMATEILHBIC
onbITel.I'JIP.1974.11ep.c Hem.— JI.: Xumus, 1979.— 392 c.

3. Hepmroubi B. ®.Mup Bogsr.— JI.: Henapa, 1979.— 254 c.

4. Xwmn [{. M. O6mas xumus. [Ipaktukym L-mMukpo. PykoBoacTBO 715t CTy1eHTOB.— M.:

MI'MY, 2006.— 322c.

5. Hcnonp3oBanue mudpoBbIX TaOOpaTOpHil Mpu 00yIEeHUH XUMHUH B CpeHel mkoie/ becmanon
I1. 1. Jopodees M.B., Kunun J[.M., 3umuna A.U., Opxexosckuit [I.A.— M.: BMUHOM.
JlaGopaTtopus 3nanui, 2014.— 229 c.

6. Kpucramisl. Kpucramnorunparsl: MeToauueckue ykazaHus K 1a00paTopHBIM paboTaM.
Mudraxosa H.III., ITerposa T.H., Paxmarynnuna U. ®.— Kazans: KazaH. roc. TeXHOJ.yH-T.,
2006.— 24 c.

7. Jleerncon N.A.100 BomIpocoB 1 OTBETOB MO XUMHH: MaTepuasl JIJIs IIKOJIBHBIX pedepaToB,
(baxyIbTaTUBHBIX 3aHATUN U ceMUHApOB: YueOHoe nocodue.— M.: «M3narensctBo ACT»:
«3marenbctBO Actpenby, 2002.— 347 c.

8. Jleencon U. A. Xumuueckue peakuuu: TemioBoit apdexT, paBHOBecue, ckopocTb.— M.: OO0

«M3marensctBO Actpens, 2002.— 192 c.

9. Jlypse 0. 0. CnpaBounuk no ananutudeckod xumun.— M.: Xumus, 1971.— C.71—89.

10. Hazaposa T.C., I'pabenkuii A.A., JlaBpoa B. H. XuMuueckwuii skcriepuMeHT B 1IKoie.— M.:

[Ipocsemenue, 1987.—240 c.

11. Heoprannueckast xumusi: B 3 1./ I[lox pen. 0. 1. TperbsikoBa.T.1: ®U3nKo-XUMHUYECKHE
OCHOBBI HEOPTraHMYECKOW XUMUU: YUeOHUK A5 CTyI. BhicHlL. y4eO. 3aBeaenuit/M. E. Tamm, O.
. TpetbsakoB.— M.: U3naTensckuii neHTp «Akagemusi», 2004.—240 c.

12. Tetrpsinos M. B. Camoe HeoObIKHOBEHHOE BemiecTBO B Mupe.— M.: Ilenaroruka, 1976.— 96 c.

13. Crpensuuxona JI. H. 13 dyero Bc€ cnenano? Pacckassl 0 BemectBe.— M.: Ay3a-nipecc.2011.—

208 c.

14. CycnennukoBa B.M, Kucenesa E. K. PykoBoicTBO O MpUTrOTOBIEHUIO TUTPOBAHHBIX

pactBopoB.— JI.: Xumus, 1967.— 139 c.



15. ®apaneii M. Ucropus cBeun: Ilep.c anrn./Ilox pen.b. B. HoBoxunoBa.— M.: Hayka. ['naBHast
penakius pu3nKo-MareMaTudeckoi murepatypsl, 1980.— 128 c., min.— (bubnnoTeuka
«KBaHT»)

16. Xomuenko I'.I1., CeBactbsinoBa K. 1. OKucauTenbHO-BOCCTAHOBUTEIIbHBIE peAKIIUU.— M.:

[Ipocsemenne, 1989.— 141 c.

17. Dumuknonemaust mis aeteit. T.17. Xumus / ['nas.pen.B. A.Bononun, Ben.nayu.pen.M.Jleencon.—

M.: ABanra +, 2003.— 640 c.

18. Dprtumo JI.Bona: kHura 0 camom Ba)XHOM BeriecTBe B Mupe: niep.c pun.—M.: Kommac ['uz,

2019.— 153 c.

19. Yeptkos 1.H., XKyxkos I1. H. XumMuueckuii 3KCIEPUMEHT ¢ MAJIBIMA KOJIMYECTBAMH PEAKTHBOB.

M.: Ilpocsemenue, 1989.— 191 c.

20. Caiir MI'Y. I[Iporpamma kKypca XUMHH JIJIs1 ydanuxcst 8—9 kiraccoB 001eo0pa3zoBaTeIbHON

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

21. Caiitr ®UIIN. OTKpHITHINA OaHK 3a1aHUH U1 (OPMHUPOBAHUS €CTECTBEHHO-HAYUYHOU Tpa-

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

22. Caitt Enunas xomekmnus mudpoBbeIx 00pa3oBaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.

23. Caiit ®enepanbHbIi IEHTP HHPOPMAITMOHHO-00pa30BaATEIHHBIX PECYPCOB.
http://fcior.edu.ru/

Konuuecmeso uacos no pabouemy nnamny: éceeo - 34 uaca, 6 neoenro - 1 uac.



Pe3yabTarhl 0CBOCHHMSI Kypca BHEYPOYHOM e TeJIbHOCTH

JIuunocmmuuie pezyromamot
Obyyarowuticsi NOIYUUmM 803MONCHOCMb OJIs1 POPMUPOBAHUSL CIedYIouUX TuyHoCmHbLX VY]

orpeJieieHue MOTUBALIMU U3y4YEeHUs1 y4eOHOro MaTepHrana;

OIICHUBAHUE YCBAaWBAEMOT0 YU4E€OHOTO MaTepHasia, UCXOI U3 COUAITbHBIX U TUIYHOCTHBIX
IIEHHOCTEMH;

ITOBBIIIICHHUE CBOCT'O O6p3_30BaTeJIBHOFO ypOBHSI nu ypOBHSI TOTOBHOCTHU K I/13yT-IeHI/IIO 0oC-
HOBHBIX I/ICTOpI/I‘-IeCKI/IX COGBITHﬁ, CBA3AaHHLBIX C paBBI/ITI/IeM XUMHUHU U O6H_I€CTBa;

3HaHUE TIPABUII IOBEJICHUS B UPE3BBIUYAHHBIX CUTYAIUSX;

OIICHUBAHUE COIMATBLHON 3HAYMMOCTH NMPOPECCHi, CBI3aHHBIX C XUMHUEH;

BIIaJICHUE TIpaBUIaMHu 0€30MacHOTO OOpaIIeHHsS C XUMHUYECKHUMHU BEIECTBAMHU U
000pyI0BaHUEM, TTPOSIBIICHUE DKOJIOTHIECKON KYJIbTYPHI.

Memanpeomemnmnuie pe3yibmamut
Pecynamusnuie

Obyuarowuiics nOIyYUm 803MOHCHOCMY OIS hOPMUPOBAHUs CLedyIoWUX pe2yiamuenuix YV/I:

IeNienojaraiie, BKJIIOYAsh TTOCTAHOBKY HOBBIX IIeNied, MpeoOpa3oBaHWE MPAKTHUECKOU
3aJ]aud B MO3HABATEIBHYIO, CAMOCTOSTENBHBIA aHAIH3 YCJIOBUH TOCTH)KEHUS IEJIA Ha OC-
HOBE y4é€Ta BBIJCIICHHBIX YUMTEIEM OPUEHTHPOB JIEHCTBHS B HOBOM y4eOHOM MaTrepuaie;
TUTAHUPOBAHKE MTYTH TOCTHIKCHHUS TIeJIeH;

YCTaHABJICHUC LCJICBLIX MPUOPUTCTOB, BHIACICHUC aJIbTCPHATHBHBIX CHOCOGOB JOCTUXKCHUA
1[eN ¥ BeIOOp Hanbomee 3(hPeKTUBHOTO crmocoa;

YMEHHUE CaMOCTOSTEIIbHO KOHTPOJIMPOBATH CBOE BPEMSI M YIIPABIIATH UM,

yYMEHHUE MPUHUMATH PEIICHUS B POOJIEMHON CUTYAIINH;

MOCTAaHOBKA y4eOHBIX 3a/1a4, COCTABJICHUE TJIaHA U TOCJIC0BATEIbHOCTH JICHCTBHIA;
opraHu3anunsa pa60qer0 MECTa MpPHU BBIIOJIHCHUHU XUMHUUYCCKOT'O SKCIICPUMCHTA,
IPOTHO3UPOBAHUE PE3YJIbTATOB O0yUYCHHMS, OLIEHUBAHUE YCBOCHHOTO MaTepuaa, OleHKa
Ka4yecTBa M YPOBHsI MOJIyUEHHBIX 3HAHUH, KOPPEKIH IJIaHa U c11oco0a AeCTBUS IPU
HEOOXOIMMOCTH.

Hosnasamenvhble

Obyuarowuiics noxyyum 03MOMCHOCHY OISl YOPMUPOBAHU CLedYIOWUX NO3Ha8amenbHblx YV/I:

IIOUCK U BBIJIEJICHHE NH(POPMALIUY;

aHaJM3 YCJIOBHM M TpeOOBaHUH 3a/1a4H, BEIOOP, CONIOCTABJICHHE M 00OCHOBAHHE CIIOc00a
peLIeHMs 3a]1a4H;

BbIOOp Hanbosee F3PPEKTUBHBIX CIIOCOOOB pEIICHUS 3a/1a41 B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUIA;

BBIJIBUKEHHE 1 000CHOBaHME THITOTE3bI, BEIOOP criocola e€ MpoBepKH;

CaMOCTOSITENIbHOE CO3/IaHUE AJIrOPUTMA JeSITEIBHOCTH IPU PELICHUU Po0IeM TBOPUECKOTO
U TIOMCKOBOT'O XapaKTepa;

YMEHUS XapaKTepH30BaTh BEIIECTBA [10 COCTABY, CTPOCHUIO U CBOHCTBAM;

OINHCBHIBAHUE CBOMCTB: TBEPJBIX, JKUAKHUX, Fa3000pa3HbIX BEILECTB, BBIJEICHUE UX CYILIe-
CTBEHHBIX IIPU3HAKOB;

n300pakeHe cocTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0O XUMUYECKHX (POPMYII U CYIII-
HOCTH XUMHUYECKUX PEAKLUN C MOMOIIBIO XUMUYECKHX YPaBHEHUH;

IpoBe/IeHUE HAaOII0JeHUH, ONTMCaHNE TIPU3HAKOB U YCIOBUM TEUEHUs XUMUYECKUX peaKkuil,
BBINOJIHEHHE XMMHUYECKOT0 SKCIIEPHUMEHTA, BEIBOJIBI HA OCHOBE aHAIN3a HAOIIOACHUH 32
9KCHEPUMEHTOM, PELICHHE 3ajjay, I0JIy4eHHEe XUMUYECKON NH(DOPMALIUH U3 pa3InIHbIX
UCTOYHUKOB,;

YMEHHUE OpPraHU30BbIBaTh UCCIIEOBAHUE C II€JIbI0 IIPOBEPKU THIIOTES;

YMEHUE JIe/1aTh YMO3aK/II0UeHHs (MHAYKTUBHOE U 10 aHAJIOTUH) U BBIBOJBI,

yMeHHE 00bEKTUBHO OLIEHWBATh MH(OPMAIIUIO O BEIIECTBAX U XUMUUYECKUX IIpolieccax,
KPUTUYECKH OTHOCUTBCS K MICEBJOHAYYHON MHPOpPMaLUH.



Kommynuxamuenwvie

Obyuarowuiics noxyyum 803MOHCHOCIY 0I5l YOPMUPOBANUS CLEOYIOUUX KOMMYHUKamusHulx Y'V][

MOJIHOE U TOYHOE BBIPAYKEHUE CBOUX MBICJIEH B COOTBETCTBUU C 33Ja4aMU U YCIOBUSIMU
KOMMYHHKAIIH;

a/IEKBaTHOE MCTIOJIb30BAHUE PEUEBBIX CPEACTB JJIS y4acTUs B TUCKYCCUU M apryMEHTaluu
CBOEH MO3UIINK, YMEHUE TPECTABIATh KOHKPETHOE COJIepKaHne ¢ COOOLIEHUEM €T0 B
NUCHbMEHHOW U YCTHOH (popme, onpesienieHre croco00B B3aUMOAECHCTBUS, COTPYIHHUYECTBO
B ITIOMCKE U cOope nH(OpMaInu,

OTIpeieNIeHue CII0COO0B B3aUMOJICHCTBHUS, COTPYIHUYECTBO B IOMCKE M cOOpe nHpopManuy,
y4JacTHe B AMAJIOre, INIAHUPOBaHKE OOIIUX CIIOCOO0B paboThl, MPOSBICHUE YBAXKHUTEIHLHOTO
OTHOUICHHUS K IPYTHM YYaIIUMCS; OTIMCAHUE COJEP>KAaHUS BBIMOIHIEMBIX IEHCTBUH C LIEIBIO
OPUEHTHUPOBKU B IPEMETHO- PAKTUUECKOH NeATEILHOCTH; YMEHHUS YUUTHIBATh pa3HbIe
MHEHHS ¥ CTPEMUTHCS K KOOPAMHALMU PA3JIMYHBIX MO3UIUNA B COTPYTHUYECTBE;
¢dopMynHupoBaTh COOCTBEHHOE MHEHHE H MO3UIIHIO, ApTYMEHTUPOBATH M KOOPAMHUPOBATH
e€ ¢ O3ULHUSAMU MAPTHEPOB B COTPYIHUUECTBE MPH BHIPAOOTKE OOIIETO pPEUIeHUs B
COBMECTHOH IEATSIbHOCTH;

OCYILECTBIISITh B3aUMHBIN KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

MJIAHUPOBATH OOIIHE CIIOCOOBI PAOOTHI; OCYIIECTBIISATH KOHTPOJIb, KOPPEKIIUIO, OIIEHKY
JeHCTBUM MapTHEPA, YMETh YOCK1aTh;

UCTIOJIb30BAaTh aJIKBAaTHBIE SI3BIKOBBIE CPEACTBA AJIsi OTOOPAKEHHS CBOMX YyBCTB, MBICIIEH,
MOTHBOB U OTPeOHOCTEH; 0TOOpakaTh B peun (OmUcaHue, 00bICHEHHUE) CO/IepIKaHe
COBEPIIIAEMBIX JICUCTBUH, Kak B ()OpME TPOMKON COIMATM3UPOBAHHON PeUH, Tak U B popMe
BHYTPECHHEH peuu;

pa3BUBAaTh KOMMYHHKATHUBHYIO KOMIIETEHIIUIO, UCIIONB3YS CPEACTBA YCTHOM U MUCHMEHHOU
KOMMYHHUKAIIMH NPU paboTe C TEKCTaMU yueOHUKA U IOMOJHUTENIbHOMN INTepaTypoi,
CHPAaBOYHBIMHU TAOJIUILIAMH, TPOSBIISTE TOTOBHOCTh K YBAXXCHUIO WHOW TOYKH 3PEHUS TPH
00CYXICHUH PE3yJIbTaTOB BHITIOJIHEHHOW PaOOTHI.

Ilpeomemnuie pe3yromamat
Obyuarowuticss HAYUUMCAL:

MPUMEHSTh OCHOBHBIE METO/bl TIO3HAHMS: HAOIIOICHHE, U3MEPEHHE, HIKCIIEPUMEHT;
ONKCHIBATh CBOMCTBa TBEPIBIX, JKUIKUX, Ta3000pa3HbIX BEUIECTB, BBIACHAL HX
CYIIECTBEHHbIEC TPU3HAKY;

PacKpBIBaTh CMBICIT 3aKOHA COXPAHEHHUS MACChl BEIIECTB, AaTOMHO-MOJIEKYIISIPHON TEOpUU;
pa3ianyaTh XUMUYECKUE U PU3NYECKUE SIBICHUS,

Ha3bIBaTh MPU3HAKHU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIIN;

coOmro1aTh MpaBuiia 6€30macHON pabOThl TP MPOBEJCHUHN OTIBITOB;

MOJIB30BATHCA JTA0OPATOPHBIM 000PYIOBAHHUEM U TTOCYI0H;

noJlyyaTh, COOMpaTh ra3oo0pa3HbIe BEIECTBA W pPACIO3HABATh HX; XapaKTepU30BaTh
dusznyecKkne U XMMUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX COEIWHEHUH,
MPOBOAWTH OMNBITHI, TOATBEPKAAIOIMINEG XUMHYECKHE CBOWCTBA W3YYCHHBIX KIJIACCOB
HEOPraHUYECKUX BEILECTB;

PacKpBIBaTh CMBICH TIOHSTUS «PACTBOP», BBIYUCIATH MACCOBYIO JOJIO0 PAacTBOPEHHOTO
BEIIECTBA B PAacTBOpE, TOTOBUTh PACTBOPHI C OMNpPEACIEHHOW MacCcOBOM  Joiieit
pPacCTBOPEHHOTO BEIIECTBA;

XapaKTepU30BaTh 3aBUCUMOCTh (DM3MUECKUX CBOWCTB BEIIECTB OT THIMA KPUCTALTHYECKOU
PEIIETKH, OTIPEAEIATh BU XUMUYECKON CBA3M B HEOPTaHUYECKUX COETMHEHUSX;
PacKpbIBaTh OCHOBHBIC TTOJIOKEHUS TEOPUH DJICKTPOITUTUYECKON TUCCOLUAIIUHU, COCTABIIATh
YpPaBHEHUS DJIEKTPOJUTHUYECKON JUCCOUMALMU KHUCJIOT, IIEJIOYEH, COJIEM W peakiui
HOHHOI'0 OOMEHA;



— PacCKpbIBaTh CYHIHOCTb OKHCJINUTCIIBbHO-BOCCTAHOBHUTCIbHBIX peaKuHﬁ, ONpeCaACIIsATh
OKHCJIUTCIIb U BOCCTAHOBUTCIIb, COCTABJIATh YPABHCHUA OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaKIuii;

— Ha3bIBAaThb (baKTOpBI, BJIMAIOIUEC Ha CKOPOCTh XHUMHYECKOU PCaKkInu;

— XapakTepH30BaTh B3aUMOCBSI3b MEXJy COCTABOM, CTPOEHHEM M CBONCTBAMHU HEMETAJIOB U
METAaJIJIOB;

— MNPOBOJUTH OIBITHI IO MOJTYYCHUIO U U3YYCHUIO XUMHUUYCCKHUX CBOMICTB PAa3JIMYHBIX BCUICCTB;

- rpaMOTHO 06pamaTLc;1 C BCIIICCTBAMHU B HOBCGI[HCBHOﬁ JKU3HU.

Oobyuarowguiica noayuum 03MoHCHOCHIL HAYUUMbCA:

- BBIIBUT'ATh U MMPOBEPATH IKCIICPUMCHTAJIBHO I'MITIOTE3bI O XUMHUYCCKUX CBOMCTBaxX BCIIICCTB
Ha OCHOBE MIX COCTaBa U CTPOCHHS, UX CIIOCOOHOCTH BCTYIATh B XUMUYECKHE PEAKIIUH, O
XapakTepe U MPOJIyKTaX Pa3IMYHbIX XUMUYECKUX PEaKIUil;

—  XapakTepHu30BaTh BEILIECTBA I10 COCTaBYy, CTPOCHHUIO U CBOMCTBAM, YCTaHABIUBATh
MNPUYNHHO-CJICACTBCHHBIC CBA3U MCIKAY JAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

—  COCTaBJISITh MOJIEKYJISIPHBIE U TIOJHbIE HOHHBIE YPaBHEHHUSI 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSAM;

—  TIPOTHO3HMPOBATh CIIOCOOHOCTH BEUIECTBA MPOSBIIATH OKUCIUTEIbHBIE WU
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C yUETOM CTENEHEH OKUCIEHUS 3JIEMEHTOB, BXOISAIINX B €r0
COCTaB;

—  BBIIBHUTaTh U NMPOBEPATH IKCIIEPUMEHTATIBHO TMIIOTE3bI O pe3yiIbTaTax BO3ACHCTBUS
pa3aMyYHbIX (DaKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUECKOH peakiiny;

- HUCITIOJB30BATh HpHOGpeTéHHLIG SHAaHUA OJId SKOJOTHYCCKU I'PaMOTHOTI'O IMOBCICHHUA B
OKpY>Karolleu cpere;

—  HUCHOJB30BaTh NPUOOPETEHHBIE KIIOYEBbIe KOMIETEHIIMH MTPH BBIITOJIHEHUU MPOEKTOB U
pelIeHnr yueOHO-ICClIeI0BaTeIbCKUX 3a7a4 0 U3YYEHHUIO CBOMCTB, CIIOCOO0OB MOTyueHUs
Y pacro3HaBaHMs BEIIECTB;

—  OOBEKTUBHO OLIEHUBATh MH(POPMAIUIO O BELIECTBAX U XUMHUYECKUX MPOIIECcCax;

—  OCO3HaBaTh 3HAUEHHUE TEOPETUUYECKUX 3HAHUM MO XUMHUH JJISl MPAKTUUYECKOM JIeATEeNbHOCTH
YeNoBeKa;

COo3aaBaTb MOACIIN U CXEMBI IJId PCIICHU A y‘-IeGHbIX U ITO3HABATCJIIBHABIX 3a1a4, IOHUMAaTh
HE00XO0IMMOCTb COOJIOICHUS MPEANUCAHNN, IPETIaraeMbIX B HHCTPYKIIUSAX 110
MCIIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBON XUMHHU U AP.

DopMbI KOHTPOJIA

Dopmuposanue HKT-komnemenmuocmu o0yuaroujuxcs

YueHuK HayquTCs:

- HCNOJIb30BaTh pa3Hble IpPUEMbl IOMCKAa HH(POPMALMU Ha MEPCOHATBHOM KOMIBIOTEpE B
00pa3oBaTeIbHOM IIPOCTPAHCTBE C UCIOIB30BAHUEM 000pyI0BaHMs LU(POBOI TabopaTopuu;

- HCIOJIb30BaTh Pa3IMYHbIE CIIOCOOBI XPAHEHWS M BU3YyaIM3alluu MH(OpMaIUH, B TOM 4YHCIE, B
rpagudeckoit popme

Dopmuposanue KOMnEemeHmMHOCHU 6 001acmu OnbIMHO-IKCHEPUMEHMAIbHOU U NPOEKMHOU
oesamenbHOCHU

YYeHHK Hay4uTCs IUIAHUPOBATh M BBHIMOIHATH y4eOHOE WCCIEIOBaHWE W Y4YEOHBIH IPOEKT,
HCIIONIB3Ys 000pY0BaHUE, MOJICTTH, METO/IbI, IIPUEMBI, aJICKBAaTHBIC UCCIICTYEMOM TTpodieme.
VYYyeHUK TOJIy4UT BO3MOXHOCTh HAY4YHMThCS CaMOCTOSITENIBHO 3aqyMbIBaTh, IUIAHUPOBATh U
BBITIOJIHTH yY4eOHOE HCCeAoBaHUe, YUCOHBIH W COITMATBHBIM MPOEKT MO €CTeCTBEHHOHAYYHOU
HaIpaBJIECHHOCTH.



Yuem pezynomamos eneypounoii deamenvnocmu

Dopmbl U NePUOOUUHOCHIb KOHMPOJIAL:

» BxoOHOU KOHmpOb TIPOBOJUTCS B Hadasie y4eOHOro rojia JJis MPOBEPKH HAYAJIbHBIX 3HAHUN
U YMEHHI 00y4aromuxcsl.

» Texywuti KOHMpoOIb TIPOBOJUTCS HA KaKIOM 3aHATHH B (opMe MeJarornyeckoro
HaOJII0ICHUS.

» Tecmogulili KOHMPOIbL OCYIMIECTRISIETCS 10 OKOHYAHWH U3YYCHHS KaXKI0TO pas/ena.

» Ilpomexcymounasi ammecmayusi TPOBOJUTCS B KOHIC Y4eOHOTO roja B (opMe 3alluThl
MIPOEKTA, MO3BOJISIET MPOBECTH aHAIHM3 PE3YJIbTATUBHOCTH OCBOCHUSI 00YJAIONTUMHUCS OCHOB
ONBITHO-3KCIIEPUMEHTAJIBHOW M TPOEKTHOW JESTEIbHOCTH JAHHOTO Kypca BHEYPOUHOM
JIeSITEILHOCTH «3aHMMAaTelIbHAS XUMUS.

Kpumepuu oyenku pe3yiomamoes 0c60eHUA NPOZPAMMbBL KYPCa

PaboTa oOyuaromuxcst OlIEHUBAETCS 1O TPEXYPOBHEBOH IIIKaJIe, MPEANOIaraome HaTndamue
CIEAYIOUIMX YPOBHEN OCBOCHHS ITPOTPAMMHOIO MaTepHaa: BBICOKHM, CPEIHUM, HU3KHIA.

Boicokuii  ypoBeHb: O0Oyd4aromuics  JEMOHCTPHPYET  BBICOKYKD  OTBETCTBEHHOCTh H
3aNUHTCPCCOBAHHOCTL B OGp%OBaTeHLHOﬁ ACATCIIbHOCTHU, NPOABJIICT MHUIIHATHUBY, HC IMMPOITYCKACT
3aHATHS 0€3 YBOXKHUTEIbHOW MPUYUHBI, IEMOHCTPUPYET BBICOKHI YPOBEHb 3HAHWHN U KOMIICTCHITUH,
BJaJiI€€T Ha BBICOKOM TBOPYECKOM YPOBHE MNPHUOOPETEHHBIMU B XOJI€ HM3YyYEHHS IPOTPaMMbI
YMEHHSIMHU U HaBBIKaMHU.

CpeaHuii ypoBeHb: OOYyYarOIIUNCS JEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B
00pa3oBaTeNbHON JEATEIBHOCTH, TMPOSBISET XOPOIIWA YPOBEHb 3HAHWW W KOMIICTCHIIH;
WHUIIMATUBBI HC MNPOABIISICT, HO CHOCO6€H MNOAACPIKUBATL HWHULUMATOpA B IMPEAJIaracMom II0JIC
NESTENIbHOCTH, B JOCTaTOYHOM CTEMEHU Bia/ieeT MOJIy4aeMbIMU B XOJE€ HM3yYEHHUS MPOTrpaMMBI
YMCHUSIMU U HaBBIKAMMU.

Hu3skuii ypoBeHb: o0OydJarOmuiics JIEMOHCTPUPYET HEIOCTATOYHYIO OTBETCTBEHHOCTh |
3aMHTEPECOBAHHOCTH B 00Pa30BATEIBHON JEATEILHOCTH, MOCEIIAET 3aHATUS OT CIydasl K CIIydaro,
MOKAa3bIBAET YJOBJIETBOPUTEIbHBI YpOBEHb 3HAHWW W KOMIIETEHIIMH, B LIeIOM clabo Bajeer
MMoJIy4a€MbIMHU B XOJ € U3YUYCHUA ITPOTrpaMMbl YMCHUSAMHA U HABBIKAMH.

®opMbl pe3yJIbTATOB 0CBOEHH S IPOrPaAMMbI BHEYPOUHOM eI TeJIbHOCTH:

1. OT™MeTKa ypOBHS TOCTHXKEHUH 00yUaIOIeTrocs B JINCTE MeIarorn4ecKoro HaOIt0ICHUS;

2. 3anmcy B KypHaJIe y4€Ta 0 pe3yJIbTATUBHOCTH y4acTHsl 00y4JaroIuXCsl B MEPOIIPHUATHAX Pa3HOTO
BUJA U YPOBHS (IUILIOM, TpaMoTa, 0JIaro1apHOCTh, PYroe);

3. 3anucu B )KypHaie yuéra 00 y4acTUH B BBIE3THBIX MEPOIPUATHSIX.



Conep:kaHnue Kypca BHEYPOUYHOIi 1eITeJILHOCTH

Tema 1. Kinnaccupukanus xummuuyeckux peakuui (3 4)

[lepuonuueckuii 3akoH. Ilepuomuueckas cuctema XuMHueckux osnemeHtoB J[. H.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XUMHUYECKHX 3JIEMEHTOB
MEePBBIX TPEX MEPUOJOB, Kalusl, KaJdblUs U WX COCAMHEHUM B COOTBETCTBUHM C IOJOKECHUEM
AJIEMEHTOB B MEPUOJIMYECKOW CUCTEME U CTPOCHHEM HUX aToMoOB. CTpOEHHE BEUIECTBA: BUBI
XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA
KPUCTAJUIMYECKON PEIIETKHA U BUIa XUMUYECKOMN CBA3U.

Knaccudpukanus M HOMEHKJIATypa HEOPraHMYeCKUX BellecTB (MEXIyHapoJaHas W
TpUBHANIbHAsA). XWMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM  Kjaccam
HEOPraHMYECKUX CO €IMHEHUH, TeHEeTHYecKas CBsI3b HEOPraHMUECKUX BEIECTB.

Knaccuukanus XUMUYECKUX peakIil 1Mo pa3IryHbIM IpU3HAKaM (TI0 YHCIY M COCTaBY
y4JacTBYIOIINX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(dekTy, Mo M3MEHEHHIO CTENEeHEH OKHCICHUS
XUMHUYECKHX JJIEMEHTOB, IO 00PaTUMOCTH, 10 YYaCTHIO KaTalu3aTopa). K30- U SJHAO0TEPMUYECKHE
pEaKIny, TEePMOXUMHUYECKHE YPAaBHEHHSI.

[Tonatne o ckopocTd XxumHueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX M HEOOpPATHMBIX
XMMHYECKNX peaknusx. [loHATHE O TOMOTEHHBIX M TeTEepOreHHbIX peakiusax. [lonsTne o
XUMHUYECKOM paBHOBeCHH. DaKkTOpHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOM peakuu U MOJOKEHHE
XMMHYECKOTO PaBHOBECHS.

MexaHu3M  OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIHUA  (DJIEKTPOHHBIH  OamaHC
OKHCITUTEIbHO-BOCCTAHOBUTEIILHON PEAKIIUN).

Tema 2. Xumuveckue peakuuu B BOAHbIX pactBopax (10 4)

Teopust >IEKTPOJUTHUECKON TUCCOLMALMUA. DJIEKTPOJIUTHI W HEAIEKTPOJIUTHI. KaThoHBI,
aHUOHBI. MexaHu3M aucconran BEHICCTB € pa3IMYHBIMU BHIaMU XUMUUECKOU cBsi3u. CTeneHn
nmucconranuu. CUibHbIE U ca0ble 3JIeKTPOIUTHI.

Peakiiun moHHOro oOMeHa. YCIOBHSA NMPOTEKAaHUs PEeaKUUid MOHHOTO OOMEHa, MOJHBIE U
COKpaIllEHHbIE HWOHHBIE ypaBHEHHUs peakuuil. CBOWMCTBa KHCJIOT, OCHOBAaHHMI M COJIEH B CBETE
npecTaBiIeHU 00 ANIEKTPOIUTHUECKOM nuccormanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [loHsTHE
0 THJIPOJIU3E COJICH.

XUMHAYECKUNA 3KCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPUCTAIUIMYECKUX PEIIETOK
HEOPraHWYECKHX BEIIECTB — META/UIOB U HeMeTauioB (Tpaduta M aiMasza), CIOXKHBIX BEIIECTB
(xJopuia HaTpus); UCCIEIOBAHNE 3aBUCUMOCTA CKOPOCTH XUMHUYECKOW PEAKIMU OT BO3JCHCTBUSA
pa3iIuyYHbIX (PAKTOPOB; HCCIEAOBAHUE AJIEKTPOMPOBOJHOCTH PACTBOPOB BEUIECTB, Ipoliecca
JIUCCOIMAIMN KHCIIOT, Iejoueld U coijield (BO3MOXHO HCIOJb30BaHUE BHUICOMATEPUATIOB); MPO-
BEJICHHE ONBITOB, WUTIOCTPUPYIOUIMX MPU3HAKU MPOTEKaHUs peakluil HOHHOro oOMeHa
(oOpazoBaHue oOcajaka, BBIIEICHHE Trasza, OOpa30BaHHWE BOJbI); OMBITOB, WILTIOCTPUPYIOIINX
IpUMEphl OKUCIH- TEeNbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue, peakuuu pas3lIoKeHHUs,
COCIMHEHMS); pAClO3HABAaHUE HEOPTaHMUYECKUX BEUIECTB C MOMOIIbI0 KAYECTBEHHBIX PEaKIUi Ha
HOHBI; pELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Tema 3. I'ajiorensi (3 1)

OOmast xapakTepucThka rajnoreHoB. OcCOOEHHOCTHM CTPOCHHSI AaTOMOB, XapaKTepHbIE
creneHu okucieHus. CrpoeHne U (PU3MUECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJIOTCHOB.
XVUMHYECKHE CBOICTBA Ha IIpUMEpEe XJopa (B3aUMOJEHCTBHME C MeETalllaMH, HeMeTallJlaMH,
menoyamu). XnopoBogopo. ComnsiHasi KMCI0Ta, XMMUUYECKHE CBOMCTBA, MOJIy4Ye€HUE, TPUMEHEHHE.
JeiictBue XJIopa M XJIOpOBOAOPOJAa HAa OpPraHM3M 4YeJlIOBeKa. BaxHedmue XJIOopuisl M HUX
HAaxO/ICHUE B IIPUPO/JIE.



Tema 4. Kucsiopoa u cepa (4 1)

OO6mrass xapakrepuctuka 3yeMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETICHH OKHCIICHHUS.

Crpoenue u pusndeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA M CEPhl. AJUIOTPOITHBIC
MoIU(UKAIIMK KUCJIOpPOAa M Cephl. XUMHUYECKHe cBoiicTBa cepbl. (CepoBOIOPOJ, CTPOCHHE,
duznueckue U xuMudeckue cBorcTBa. OKCUABI CEphbl KaK MPeICTaBUTENN KUCIOTHBIX OKCUIOB.

XUMHUYECKUN HSKCHEPUMEHT: H3ydeHHe o00pa3loB HEOPraHMYECKHX BEUIECTB, CBOWCTB
COJITHOM KHCIIOTHI; MPOBEJCHHE KAaYeCTBEHHBIX pEaKIui Ha XJIOPUI-UOHBI U HaOIIOJCHUE
NPU3HAKOB UX MPOTEKAHMSI; OMBITHI, OTpaKaIOIINe (PU3NUECKHE U XUMUUYECKHE CBOICTBA raJIoTeHOB
U UX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPUANIOB); O3HAKOMIJIEHHE C oOpa3namu
XJOpUI0B (TaJOTEHUIOB); O3HAKOMJICHHE C oOpasmamMu cepbl U €€ COCAMHEHHUSIMU (BO3MOXKHO
MCIIOJIb30BaHUE BHJIEOMATEPUANIOB); PELIEHUE AKCIEPUMEHTAIbHBIX 3a1a4 1o teme «Kucnopon u
cepay.

Tema 5. Azot u pocdop (6 1)

OOmast xapakTepucTHKa 3JeMeHTOB VA-rpymnmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTETIEHU OKUCIIEHUS.

A3oT, pacmpocTpaHeHHE B MpUpoJe, (PU3HUECKHe W XMMHUYECKHe cBoicTBa. KpyroBopot
azoTa B Mpupojae. AMMHUAK, ero pu3ndeckue U XMMHUECKHUE CBOMCTBA, MOJyUeHUE U IPUMEHEHHE.
Comn dAMMOHMUA, UX (bI/IBI/I‘IeCKI/Ie U XUMHUYECKUEC CBOﬁCTBa, IMPUMCHCHUC. KauyectBennas pCaKknug Ha
MOHBI aMMOHHMS. A30THasi KUCJIOTa, €€ mojiyueHue, Gu3ndeckue U XUMHUYECKue cBoicTBa (oOriue
KakK MpEACTaBUTECIIA KJIacCa KUCIIOT U CHeLII/I(bI/I‘-IeCKI/Ie. Hcnonnp3oBanue HUTPATOB U coJie aMMOHMUS
B KayeCTBE MHHEPAIbHBIX yaoOpeHni. XHUMHYECKOE 3arpsA3HEHHE OKPYXKAIoMeH Cpesbl
COCANHCHUAMU a30Ta (KI/IC.HOTHBIG OOXH, 3arpA3HCHUC BO3/1yXa, IIOUBLI U BOI[OéMOB).

XUMHYECKUH SKCIIEPUMEHT: MOJydeHne, COOMpaHue, paclio3HaBaHUE W M3YUYCHHE CBOMCTB
aMMUaKka; IMPOBCACHHUC KAa4YCCTBCHHBIX peaKL[I/Iﬁ Ha HWOH aMMOHHUA W HU3YUYCHHUC IMPU3HAKOB HX
MPOTEKAHHUs, B3aWMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHUCIOTHI C MeEIbi (BO3MOXHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB).

Tema 6. MeTanasl (3 4)

OOmrasi xapakTepUCTHKA XHUMHUYECKHX OJEMEHTOB — METAUIOB Ha OCHOBAaHHH WX
MOJIOKEHUSL B MEPUOJIUYECKON CUCTEME XUMHUUYECKuX 3nemeHToB [[. M. MeHneneeBa u cTpoeHuUs
aroMoB. CTpoeHre MeTauioB. MeTtaimnyeckas CBsI3b U METAJUIMYECKAsl KpUCTAINIMYECKAs PEIIETKaA.
ONEKTPOXUMHUYECKUM P HalpsDKEHUH MeTaioB. (Pu3nueckne M XHUMHUYECKHE CBOMCTBA
MeTtauioB. O0mue crnocoObl MmonydeHuss MeTauioB. [loHATHE O KOPPO3WUU METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOPPO3HUHU.

[eno4HO3eMENbHBIN METaUT KaabLUM: MOJ0KEHUE B IEPUOINIECKON CUCTEME XUMUYECKUX
anementoB JI. M. MenneneeBa; crpoeHue artoma; HaxoxiacHue B npupoxae. Pusnueckue u
XMMHYECKHE CBOICTBa MarHus. Baxselimme coequHEHUs Kaiblud (OKCHJ, THAPOKCH[, COJIN).
JXécTkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS.

Kene3o: mosiokeHHE B MEPUOJUYECKON cUCTEMe XUMHUYecKkux »nemeHTtoB . U.
MeHnzeneeBa; CTpOCHHE aToMa; HaxOXAeHHWE B mpupoje. Ousmdeckre M XMMHYECKHE CBOWCTBA
xkene3a. Okeupl, Tuapokcuasl U conn xenesa(ll) u xenesa(lll), mx coctas, CBOMCTBA U TTOJIYYCHHE.

XUMHUYECKUN IKCIIEPUMEHT: UCCIIEJOBAHNE CBOMCTB KECTKOU BOJIbI; IIPU3HAKOB IIPOTCKAHUS
KaueCTBEHHBIX peakuuid Ha woHbl (kameius, okenesa(ll) wu  kenesa(Ill)); pemenue
AKCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHelme MeTaibl U UX COSAUHEHUS».
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Temamuxa onvimHO-IKCHEPUMEHMATILHBIX U NPOEKMHBIX PAOOM C UCHONb306AHUEM
obopyoosanusa yenmpa «Touka pocmay:

DKcnepTusa MPOoAyKTOB MUTAHUS MO yITaKOBKE.

. Onpenenenne KayecTBa BOAOMPOBOAHOM BOJIBI.

. OnpeneneHne CBOMCTB BOJOMPOBOAHON M AUCTUIUIUPOBAHHON BOJIBI.
. KucnotHocTh aTMOC(EPHBIX OCa/IKOB.

. [Tomyuenune kpucTamioruapaTa MeTHOTO Kymopoca.

. HaGmrotenue 3a pocTOM KPUCTAILIIOB.

. [Tomyuenune nmepechIeHHbIX paCTBOPOB.

. Onpenenennie TeMnepaTypsl pa3aoKeHUs] KpUCTAILIOTUIpaTa.

. OnpeneneHne KUCIOTHOCTH TTOYBHI.

10. M3yuenue menoqHoCTH pa3InuHbIX COPTOB MbLIa U MOIOLIUX CPENICTB.

11
12
13
14

15.
16.
17.
18.
19.
20.

21

. UHmuKkaTopHbIE CBOMCTBA Pa3IMYHBIX PACTCHUH U IBETOB (¢ onpeneneHueM pH pacTBopoB).
. Onpenenenne kayecTBa xjaeOonekapHOH MyKHU U Xjeda.
. Onpenenenne kauecTBa KUCIOMOJIOYHBIX IPOTYKTOB.
. Ompenenenue 3aBUCUMOCTH W3MEHEHHUs pH 1enTbHOro U MacTepu30BaHHOIO MOJIOKA OT CPOKOB
XPaHCHUS.

OuncTKa BOJIBI IEPETOHKOM.

OuncTka BOJBI OT 3arpsiI3HEHUN.

[IpuroToBieHre MOYBEHHOM BBITSKKU U onpeaeneHue ee pH.

OmnpeneneHne CTENEHN 3aCOJIEHHOCTH TIOYBBI.

KonnuecTBeHHOE onpe/esienre 3arps3HeHHOCTH BEIIECTBA.

Omnpenenenne wmaccel okcuga meau(ll), obmapyxenume oxcuga yraepoaa(IV) u  Bogsl,
MOJTy9aeMBbIX TIPH Pa3I0KEHUHU OCHOBHOTO KapOOHATa Men (MaaxuTa).

. [onyuenue, cobupanue u uaeHTUPUKAIMSA Ta30B (BOAOPOA, KHCIOPOAa, YIIIEKHCIOTO rasa,

aMMHMaKa), MOHTaX COOTBETCTBYIOIINX MPHUOOPOB.



KaJIeHI[apHO-TeMaTI/l‘IeCKOG INIAHUPOBAHUEC

No Tema 3anarus [InaHnupyembie pe3ybTaThl Komuu | Jlara [udopma| Mcnonb3oBanue
n/n €CTBO IIMOHHAs | 000pyIOBaHUS
nonnepxkK «Touka pocta»
[Ipenmetnsbie YV ]I JImanoctabie YV /] MertanpeameTHbIe Hacos a
YV y4EeOHUK
Pynsutunc
lE.,
®enbaMa
HO.I.
Xumust:
9 k1.
Tema 1. Knaccupukanusi xumudeckux peaxkuui (3 4)

1 | BBoxaHbi uHCTpyKTaXx no Th 3HaroT, yto | 1. MoTuBanus K.VV/I. 1 §1 PeakTuBbl n
OKHCAUTENbHO-BOCCTAHOBUTENILHBIE | PACTBOPEHUE — | Hay4yeHus nipeamety | GopMHupoBaHUE XUMUYECKOE
peaxiuu. (bU3UKO-XUMHYECKUN | XUMUS yMeHHsl paboTaTh o0opynoBaHue

2 | TemoBsie A3 HEKTH XUMUYECKUX | IIPOLIECC 2. Pa3zBuBath B Iapax. 1 §2 JaTtunk
peakuuii. JleMoHCcTparus. qyBCTBO ropaoctu 3a | ILYVY/I. TeMnepaTypbl
TernoBoit 3¢ ekt pacTBOpeHUs POCCUICKYIO dopmupoBaHue IUTATUHOBBIM.
BEIIECTB B BOJIE. XUMHUYECKYIO HAyKy | YMEHUus

3 | lpakruueckass pabora. W3yuenue | 3HaroT, kKak ycnosus | 3. HpaBcTBeHHO- HaOJIF0/1aTh, 1 §3 Lingposoii
BIIMSIHUS ~ YCJIOBUM MPOBEACHUA | MIPOTEKAHUS PEaKIMU | STHYECKOe ACJIaTh BBIBOJbI JaTYnK
XUMUYECKOM peakuuu Ha €€ | BIMAIOT Ha €€ OLICHUBAHUE. IIpU TPOBEICHUH TeMIIepaTypbl
CKOPOCTb. CKOPOCTb. OTIBITOB. TUTATUHOBBIH.

P.YVI.
YMenue
ONHCHIBATh
HaOJIFOJaeMbIe
MpeBpalleHus B
xoJie
HKCIIEPUMEHTA.
Tema 2. XuMuyeckue peakiiuu B BOAHbIX pacTopax (10 v)

4 | ITpaktrueckas pabora. | Ymeror 1. PazButue K.YV]I. 1 §6 Jatamk
DIEKTPOIIUTHI U HEAJNIEKTPOIUTHL. | SKCIEPUMEHTAIBHO BHYTpPEHHEH NMO3ULIUU | YMEHUe AJEKTPOIPOBO

5 | JJabopatopuslii onbiT. BnusHue | onpenenars LIKOJIbHUKA Ha CaMOCTOSTENIEHO 1 JHOCTH




pacTBOpUTEIIS HA TUCCOIHALIUIO. ANEKTPOJIUTHI U YpOBHE OpPTraHU30BHIBATH

6 | JIaGopatopHblif onbIT. CUIbHBIE U | HEDJIEKTPOJIMTEI. MIOJIOKUTEIIBHOTO yueOHoe §8
ci1a0ble AJIEKTPOJIUTHI. 3HaI0T, KaKkoe OTHOIIECHHMS K IIKOJIE, | B3aUMOJCHCTBUE B

7 | JJabopatopHbIit OIIBIT. | BIMSHHUE OKA3bIBAET | IMOHUMaHM rpyImIe.
3aBUCHMOCTD BOJIa Ha HEO0OXOIUMOCTH ILYVY/I.
3JIEKTPOIPOBOIHOCTH PACTBOPOB | AUCCOLMAIIUIO y4eHus, YMmeHue
CHJIBHBIX DJIEKTPOJIUTOB OT BEIIECTBA. YMETh BBIPRKEHHOTO B npeoOpa3oBHIBAThH
KOHIIEHTPAIlMX HOHOB. OTIpEeIeIATh CUJIbHBIE | MTpeobIagaHuu uHdopmaruio u3

8 | IlpakTHueckas pabora. | ¥ y4eOHo- OJTHOTO BHJIA B
OnpeieieHne KOHIIEHTPALUK COJIH | CIIA0BIE JIEKTPOIIMTHI | TIO3HABATENBHBIX JPYTOH.

o 3IEKTPONPOBOJAHOCTH | C OMOIIBIO TATYHKA | MOTHBOB U PYV/.
pacTBopa. ANEKTPONPOBOJAHOCTH | MPEATIOYTEHUH YMmenue

9 _]Ia60paT0pHBIf/'1 OTIBIT. | - 3HAIOT 3aBUCUMOCTD | COIIMATILHOTO COCTaBJIATH IIJIaH Jatamk
BzaumoneiictBue rugpokcuaa | AJCKTPONPOBOAHOCTH crocoda OLEeHKH pCIICHHA AIEKTPOITPOBO
Gapus ¢ CepHOi KMCIIOTOH. PacTBOPOB OT 3HAHUH; IPOOIIEMBL. JIHOCTH,

KOHIEHTPALINKU 2.@opMUpOBaHUE 103aTOp
HOHOB. YMEIOT BBIPAKEHHOU 00BEMa
AKCIEPUMEHTAIBHO YCTOMYHMBOM y4eOHO- KUIKOCTH,
OTIpeNeNATh MO3HABATEIbHOMN GropeTKa.

10 | JlaBopaTopHbIit omnpIT. | KOHICHTPALNIO MOTHUBAIMH yICHUL. Hatuuk
OOpazoBanue cojeit aMMOHHUSI. COJIn B paCTBOPE C AIEKTPOIIPOBO

ITOMOIIBIO JTHOCTH.

11 | Jlaboparopusiii onbiT. M3yuenue | AaTIHKa JaTunk
peaxiuu B3anMo/iericTBus | HICKTPOIPOBOTHOCTH TEMIIEPATYPBI
Cymb(HUTa HATPHS C MEPOKCHAOM | - SHAIOT, UTO IIATUHOBBIM.
BOJIOPOJIA. METaJIJIbI SIBISIOTCS

12 | JIaGopaTopHslii ombiT. M3MeHenne | BOCCTAHOBUTCILAMI C JHMatuuk pH.
pH B xoze pazHoit }

OKMCIIATENEHO- BOCCTAHOBUTEIIbHOM
BOCCTAHOBMTEILHBIX PEAKIH. CIIOCOOHOCTBIO.

13 | JlabopaTOpHBIi OIBIT. Jatuuk
CpaBHuTENbHAs  XapaKTEpUCTUKA HaPSDKEHUS.
BOCCTAHOBUTEIILHOM CIOCOOHOCTH
METaJIJIOB.

Tema 3. I'asiorennl (3 4)

14 | demoHcTpanus. Nzyuenue | 3HaroT pusznueckue nu | @opMupoBaHue KVVI. §13 Amnmnapar s
(bU3MYECKUX U XUMHUYECKHUX XUMHUYECKHE BBIPAXECHHOU YMmenue IPOBEJCHUS
CBOKCTB XJIOpA. CBOICTBA TAJIOTEHOB. | YCTOMYHMBOW y4eOHO- | CAMOCTOSITENIEHO XUMHUYECKUX

YMeEIoT 3anuchiBaTh | MO3HABATEIbHOU OpraHU30BBIBATH IPOIECCOB




YpaBHEHHsI peakluii | MOTHBAIUU yYeHUS. | yueOHOe (AIIXP)

15 | [IpakTuueckas paboTa. | TaJOreHoB ¢ B3aUMO/ICHICTBUE B §15 JaTtuux
Omnpenenenue COJIep)KaHus | METaJlJIaMH, rpyIIe. XJ0pUA-
XJIOPUJI-MOHOB B TUTHEBOU BOJIE. HeMeTaljaMH, X ILYVY/I. WOHOB

16 | IIpakTHueckas pabora. | pa3JIMYHYIO Ymenue 8§16 PeakTusnl n
[TonydyeHue CONAHOW KHCIOTHI W | OKHCIUTEIbHYIO peoOpa3oBbIBaTh XUMHUYECKOE
W3y4YEHHUE €€ CBOWCTB. CIIOCOOHOCTb. uH(pOpMAIIHIO U3 obopynoBaHue

OJIHOTO BHJIA B

JIPYTOM.

P.YVI.

Ymenue

COCTaBJISITh TIaH

peuieHus

POOJIEMBI
Tema 4. Kucsiopoa u cepa (4 1)

17 | demoHcTpanusi. [Tonyuyenue | 3HaroT PazButne K.VYV/. §19 Anmapar aJis
CEepOBOJIOPOJA U U3YUEHHE €r0 nabopaTopHbIe CIIOCOOHOCTH K YMmenue IPOBEJCHUS
CBOMCTB. CMOCOOBI OJTYYEHUSI | CAMOOIICHKE Ha CaMOCTOSITEJIbHO XUMUYECKHUX

18 | Jlaboparopusiii  ombIT. CHHTE3 | CEPOBOLOPOJA, ETO OCHOBE KpUTEpHUS OpraHU30BBIBATH peakuui
CEpOBOOPOAA. KauecrBennsie | puznveckue u YCHENIHOCTH yueOHoe (AIIXP),
peakuuu Ha  CEpOBOJOPOA U | XUMUYECKHE yueOHO B3aUMO/ICHICTBUE B npubop s
CYIbOUIBL CBOMCTBa. YMEIOT NEeSTETbHOCTH. rpyIIe. MOJTyYeHUS

MPOBOJUTH ILYVY/I. ra3oB WA
Ka4eCTBEHHBIE YMenue armapar
peaxkiuu Ha peoOpa3oBLIBaTh Kunma.

19 | demoHcTpanusi. Nzydenue | cepoBOAOPOL U uH(pOpMAIIHIO U3 §20 Anmapar aJis
CBOMCTB CEpHUCTOrO Ta3a U | COJU OJIHOTO BHJIA B IPOBECHUS
CEPHUCTON KUCIIOTHI. CEpOBOAOPOIHOM JIPYTOM. XUMHUYECKUX

KHCJIOTBI, COCTaBJIATh P.YVI. peakuui
COOTBETCTBYIOIIIHE YMenue (ATIXP).

20 | Ilpaktuueckass paborta. Pemenue | ypaBHCHHUS COCTAaBJIATH IIJIAaH 8§22 PeakTusnl n
AKCIEPUMEHTAIBHBIX ~ 3a7a4 10 | XUMHYECKHUX peteHust XUMHUYECKOE
TEME «KI/ICJ‘IOPOL{ Hu cepay. peaKHI/Iﬁ- Hp06HeMBI. 060pyI[OBaHI/Ie

Tema 5. Azor u docdop (6 4)

21 | JIaboparopHsblii omnbIT. OCHOBHBIE | 3HAIOT, UTO PacTBOp | YMEHHUE KVV . §24 JaTtuux

CBOIMCTBA aMMHaKa. aMMHaKa chopMHUpOBaTH Y Ymenue 3JIEKTPOIPOBO
B BOJIE — CJIa0bIi yyammxcs yaeoHo- CaMOCTOSITENIBHO JTHOCTH.

22 | JlemoHCcTpauus. [Tonmy4yenue | DIEKTPONUT. YMEIOT | O3HABATEIbHBIN OpPraHU30BBIBATH Tepmopesucro

okcuaa azora(lV) m uzydeHue ero | ONpeNeaarTh 5T0 HWHTEPEC K HOBOMY yueOHoe PHBIN AaT4YUK




CBOMCTB. CBOMCTBO C yueOHOMY B3aUMOJICHICTBUE B TEMIIepaTyphl,

23 | JlemoHcTpanus. Okucnenne | MOMOMIBIO JaTYAKA MaTepuany u TpyIIIIe. JaTIuK
okcuma aszora(Il) mo  okcuaa | NIEKTPONPOBOJHOCTHU | criocoOam pemenust | [LYV/I pH, natunx
asora(IV). . 3HAIOT HOBOH YaCTHOM Ymenne JIEKTPOIIPOBO

24 | JlemoHcTpanus. B3auMopeicTBue | MPOMBIIITICHHBIC U 3aJa4u. peoOpa3oBLIBATh §27 JHOCTH,
okcuma aszora(IV) ¢ Bomoit u | 1abopaTopHBIE uHdopmaruio u3 anmapar s
KHCJIOPOAOM, IOJIy4YEHHE a30THOI1 | CIIOCOOBI MOJTy4CHUS OJHOI'O BHJa B IIPOBCACHUS
KHUCJIOTHI. okcuna azota(lV), JIPYTOM. XUMHYECKHUX

ero puznueckue u P.VYV/I. peaxuuii

XUMUYECKUE YMenune (AITXP),

CBOICTBA. COCTaBIISITh TUIAH MarHUTHas
pelieHus MeIIajKa.

25 | IlpakTuueckas pabora. POOJIEMBI. §28 JaTunk
OmnpeneneHue HUTPAT-MOHOB B HUTPAT-UOHOB.
MUTATEIbHOM PacTBOPE.

26 | JJaboparopHbIit OTIBIT. §26 JaTtunk
Onpenenenue aMMHaYHOI 3JIEKTPOIPOBO
CEJIUTPHI 1 MOYCBUHBI. JTHOCTH.

Tema 6. Metajibl (3 4)

27 | JJabopatopHbIit OMBIT. | 3HAIOT CBOMCTBA YMeHue OUEeHUTh K.YVI. §45 Jatuuk
B3anmoneiictBue M3BECTKOBOM | COEMHEHUI CBOM y4eOHBIC Ymenue 3JIEKTPOIPOBO
BOJIBI C YTJIEKHCIIBIM Ta30M. KaJIBIUs ¥ €TO JOCTHKECHHUSI. CaMOCTOSITEJIbHO JTHOCTH,

3HauYeHHUE B Ymenune OpraHU30BBIBATH MarHuTHas
IIPUPOJIE U )KU3HU copMHUpOBATH Yy yuebHoe MeIIaJKa,
YeJioBeKa. 3HAIT 00y4Jaromxcs B3aUMOJICHCTBHUE B npudop
CBOICTBa yueOHo- rpynme. I
COCTUHEHUN O3HaBaTEeIbHBIN ILYVY/I. MOTYyYEHHUS
KaJIBIUs U €TO HWHTEPEC K HOBOMY YMmenue ra3oB WA
3HAYCHHE B yaeOHOMY npeoOpa3oBHIBATH armapar
MPHUPOJIC U )KU3HH MaTtepuany u uH(pOpMAIIHIO U3 Kumnma.

28 | JJaGopatopHbIii ombIT. OKHCIIEHHE | YeJI0BEKa. 3HAIOT, croco0aM perIeHus OJIHOT'O BHU/A B §48 Jatamk
JK€JIe3a BO BJIAXKHOM BO3yXE. YTO MPOLIECC HOBOM 4acTHOM JIPYTOM. JIaBJICHUSI.

29 | IlpakTuueckas pabora. Pemienue | KOPPO3HU METAIOB | 3a1a4H. P.YVI. §50 PeakTuBbI U
SKCIIEPUMEHTANBHBIX 3a7ad IO | POTEKaeT B YmMenue XUMHUYECKOe
TeMme «MeTauibl). IMPUCYTCTBUH BOJbI U COCTAaBJIATH I1IJIaH 06opyﬂOBaHI/Ie

KHCIIOpo/a. 3HaTh pelieHus
(bakTophI, POOJIEMBI.

YCKOPSIOIINE
PoIIeCcC KOPPO3HUH.




Tema 7. OcHOBBI ONIBITHO-)KCIIEPUMEHTAJIBLHOM M IPOEKTHOM JesiTe1bHOCTH (5 1)

30 | Texunka 0e30IMacHOCTH npH | VMeHue 1.Pa3Butne KVYV. 1 PeakTuBh 1
BBIIIOJIHCHHH ~ CAMOCTOSITEIIBHBIX | XapaKTephu30BaTh BHYTpEHHEH MO3UIIUN | Y MEHHUE XUMHUYECKOe
OMBITOB ¥  OKCIEPUMEHTOB B | paykHEHIINE ITKOJIbHUKA Ha CaMOCTOSTEIILHO obopymoBaHue
JOMAIIHUX  YCJIOBHSIX M C | xyMHUYECKUE YpOBHE OpraHU30BBIBATh
UCTIOJIb30BAaHUEM  OOOPYIOBAHUS | [JOHSTUS: MOJIOKUTETHLHOTO yueOHoe JeiicTBHE.

XUMHUYECKOH T1abopaTopumu. XUMHYeCKUH oTHomeHus K mkoine, | ILYV/I.
HIIEMEHT, MOHUMAHUS YMmenue
KITacCUHKAIS HEOOXOIMMOCTH npeoOpa3oBHIBATH
BEIIECTB. y4EHHS, uH(pOpMAIIHIO U3

BBIPOKEHHOTO B OJIHOTO BHJIA B
npeodaaHum JIPYTOM.
y4aeOHO- P.YV .
MO3HABaTEIIbHBIX Ymenue
MOTHBOB 1 COCTaBJISITH TUTAH
PEOYTEHUN pelieHus
COLMAJIBHOTO POOJIEMBI
crioco0a OIeHKH

3HAHUH;

2.®opmupoBaHue

BBIPAKEHHOU

yYCTOMUYUBO yueOHO-

MO3HABATEJIbHOMN

MOTHBAIIMH YYCHUSI.

31 | [TogroroBka MpOEKTa. Co6op | Ymenue 1. PazButue K. VY. 1 PeaktuBbl n
uH(pOpMalMM TIO0 JaHHOW TeMe. | TUIAHUPOBATH BHYTpPEHHEH MO3UIUU | YMEHHE: CTPOUTH XUMHYECKOE
MopenupoBanue MIPOEKTHOM | COOCTBEHHYIO IIKOJIbHUKA Ha MOHSTHBIC JIJIsI obopynoBaHue
NEeATEIIbHOCTH. AKCIEPUMEHTAIIbBHY | CAMOCTOSATENIbHOE napTHepa

0 JIeATEITLHOCTD, MIPOCKTUPOBAHHE BBICKa3bIBaHUS,
YMEHHE BBIIBUTATh | yu4eOHOM YUUTBHIBAIOIIKE,
THUIIOTE3bI, CTABUTh | JAEATEIBHOCTH YTO MapTHEP 3HAET
MPOEKTHEIE 3a1auu, | 2. DopMupoBaHue Y BUJIUT, @ YTO HET;
cobupatp BBIPOKEHHOU 3aJ1aBaTh BOTIPOCHI;
uHOpMAIIHIO U3 YCTOMYUBON yuyeOHO- | KOHTPOJIUPOBATH
Pa3IMYHBIX MO3HABATEJIbHOMN JEUCTBUSA
HCTOYHHUKOB, MOTHBALIUM YUCHHS. | MapTHEpa.
aHaJIM3UPOBATh, ILYV]I.
MOZEIINPOBATh YMeHnue:
IKCIICPUMEHT. OCYIIECTBIISTh




aHalIn3 0OBEKTOB C
BBIIEJIEHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;
OCYIIECTBIISTh
CHHTE3 KakK
COCTaBJICHUE
LIEJIOTO U3 JacTeu.
P.VV].

YMeHus:
OCYIIECTBIISTh
UTOTOBBLIN U
MTOIIarOBLIN
KOHTPOJIb 110
pe3ysbTarty;
aJIeKBATHO
BOCITPUHUMATD
OIICHKY YUUTEIS,
pasnuyath crocod
U pe3ynbTar

NEUCTBUSL.

32 | BeimonHeHnue y4eOHBIX MPOEKTOB, | Mcnonb3oBaHue Ymenue K.YV]I. Peaktusbl u
OTIBITHO-IKCIIEPUMEHTATIbHBIX 1ab0paTopHOTO chopMHUpOBaTh Y 1. Ymenue XUMHUYECKOe
pa0or. 000pyIOBaHUS U 00yJaromuxcst JIOTOBapUBaThCA U o0opyaoBaHue
[IpakTudeckre pabOTHI MO TEMaM | CTEKISIHHON yueOHo- MPUXOJIUTH K
MIPOEKTOB 00YUaIOIIUXCS MOCYbI, II03HABATEJIbHBII 00I1IeMy pPEeLICHHIO

MpOBEICHUE UHTEpPEC K HOBOMY B COBMECTHOM
HKCHEPUMEHTOB ISl | yueOHOMY JesITeTbHOCTH;
JI0Ka3aTeNbCTBA Marepuay u 2. YmeHue
BBIJIBUTaEMBIX crioco0am pemeHust | MpOAYKTUBHO
MPEOI0KEHUH; HOBOW YaCTHOU paszpeuarb
OIHCaHue 3a/1a4H. KOH(JIMKTHI HA

PE3yIbTaTOB ITHX
pabot

OCHOBE yueTa
MHTEPECOB U
TTO3HINI BCEX €T0
YYaCTHUKOB
ILYV]I.

1. ®opmupoBaTh




yMEHUE IPOBOIUTH
CpaBHEHHE U
KJIaCCU(PUKAIUIO
10 3aJaHHBIM
KpUTEPUSIM;
2.@opMHUpOBaTh y
y4Yaluxcs
MIPEJCTABICHUE O
HOMEHKJIaType
HEOPraHUYECKUX
COCIUHCHMI.
P.YV]I.

1. YMmenue
YUYUTHIBATH
BBIJICJICHHBIE
YUUTEIEM
OPUEHTUPHI
JNIEUCTBUS B HOBOM
yueOHOM
Marepualie B
COTPYAHUYECTBE C
YUUTEIEM;

2. YMenune
MJIAHUPOBATh CBOU
JIEUCTBUS B
COOTBETCTBHUH C
MMOCTaBJICHHOMN
3agadye u
YCIIOBUSIMU €€
peanu3anmm.

33

3amuTa NpoeKTOB.

VYMeHne oBlnajicHus
HaBBIKAMH KOHTPOJIS
M OILICHKH CBOEH
JEeITEIBHOCTH,
yMEHHUE MPEABUIETh
BO3MOJKHEIE
MOCJEJICTBUS CBOUX
TIENUCTBUM.

YMeHue OUeHUTh
CBOM yueOHBIC
JOCTHKEHUSI.

KVYV.

1. Ymenue
HUCIIOJIB30BAThH peqL
JUISL pETyJIALU
CBOETO0 JICHCTBUS,
2. AnexkBaTHO
HUCIIOJIB30BAaThH
peueBbIe cpenicTBa
JUIA peLHeHI/ISI




Pa3TUYHBIX
KOMMYHHUKATHBHBI
X 3aJ1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKA3BIBAHHC,
BJIAJETh
IUAJIOTUIECKON
dbopmoii peun
P.YV]I.

YMmenune
CaMOCTOSATEILHO
aJIeKBaTHO
OILICHUBATh
MPaBUILHOCTh
BBIIIOJIHEHUS
NIEUCTBUS U
BHOCHUTDH
HE0OXOaUMBIE
KOPPEKTUBHI B
HCIOJIHEHHE KaK
0 XOAY €ro
peanu3anum, Tak u
B KOHIIC JCHCTBUS.
ILYV]I.

YMmenue:
OCYIIECTBIISTh
CpaBHEHUE U
KJaccuukanmro,
BBIOMpAsi KpUTEPUU
JUTST yKa3aHHBIX
JIOTHYECKUX
onepanuii;
CTPOUTH
JIOTHYECKOE
paccyxJieHHe.
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IlogBeneHue UTOTOB 3a TOJ
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