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IMosicHuTEeNLHASA 3alIHCKA

Ha 0ase [OCHTpa «Touka pocTa» obecreunBaeTCs peainmnzanusd O6pa3OBaT€J'H>HI>IX nporpamMmm
eCTCCTBeHHOHay‘{HOI‘/'I 1 TCXHOJIOTHYECKOM HaHpaBJ’ICHHOCTGﬁ, pa3pa6OTaHHI>IX B COOTBCTCTBHU C Tp€6OBaHI/IHMI/I
3aKOHOJATCJIbCTBA B cq)epe O6pa30BaHI/ISI nc y‘IéTOM pCKOMCHILaHHﬁ (I)CI[epaJ'II)HOI‘O orepartopa yqe6H0ro
nmpeamMeTa «XUMHUI.

Pa6ouasi mporpaMMa cocTaBJIeHA HA OCHOBE CJIENYIOIIHNX JOKYMEHTOB:

*  ODyHAaMEHTaJIBHOTO Apa COAEPKaHUs 00IIero 00pa3oBaHMs U B COOTBETCTBHH C [ 0CyJapCTBEHHBIM
CTaHJIapTOM 0011ero oopazoBanus (mpuka3 MuHHcTEpcTBa 00pa3oBanus U Hayku Poccuiickoit @enepariyu
or 17.12.2010 r. Ne 1897).

* Pabounx mporpamm. llpeamernas muaus yueOunkoB OC 'abpuenss, 8-9 xiraccel: mocodue s yuureneit
o0mieoOpaszoBatenbHbix opranusanuii /H.H. apa. - 2 u3n., non. - Mocksa: [Ipoceemenue, 2013 T.

*  ®epepanpHOTO 3aK0HA «O0 00pazoBannu B Poccutickoit denmepartnmy Ne273-D3 ot 29 mexabps 2012.

* IIpumepHOI TpOrpaMMBl OCHOBHOTO o0rmiero o6pazoBaHus M0 XUMHUH TS 8-9 KI1accoB, NOMyIIEHHAS

*  OdenepanbHOro nepevHs y4eOHHKOB, pEKOMEHIOBAHHOTO (IOMYIIEHHOT0) MUHUCTEPCTBOM 00pa30BaHUs U
Hayku P® x ucnosip3oBaHHi0 B 00pa3oBaTeIbHOM IpoIlecce B 00IIe00pa3oBaTENbHBIX YUPEKIACHUIX HA
2023-2024 yaebHbIi TOA.

* TpebOoBanuii k pe3yibTaTaM OCHOBHOTO OOILIEr0 OOpa30BaHHUs, MPEICTABICHHBIX B (eaepaabHOM
rOCy/IapCTBEHHOM O0Opa30BaTEbHOM CTaHIApTe OOIIero 00pa30BaHUs BTOPOTO MOKOJEHHA. B HHX Takxke
YUUTHIBAIOTCS WJCH Pa3BUTHI U (POPMHUPOBAHUS YHUBEPCAIBHBIX Y4YEOHBIX NEHCTBUH AJSI OCHOBHOTO
o0rmiero oopazoBaHwsL.

*  Meronuueckux peKOMEHIAUUWid MUHUCTEpCcTBa mpocBelieHust Poccuiickoin @enepanuu no «Peanuzanuu
00pa30BaTeIbHBIX MPOTPAMM €CTECTBCHHOHAYYHOW M TEXHOJIOTHYECKON HAIPaBJICHHOCTEH MO XUMHUU C
WCTIONb30BaHNEM O0OpyIoBaHus IeHTpa «Todka pocta» (YTBEpKIEHBI pacrmopspkeHueM MUHECTEpCTBa
npocseinenus Poccuiickoii eneparuu ot 12 suBaps 2021 r.Ne P-6).

Y4eOHO-MeTOAMYeCKOe 0DecTieyeHre Kypca XUMUM OCHOBHOM 00111e00pa30BaTeIbHOM HIKOJIbI

1. Pymuruc I'. E. Xumus: 8 ki1.: yue6. amns odueodpaszosat. yupexaenuid / OC ['abpuensn — M.:

IIpocsenienue.

2.  PymutucI'. E. Xumus. 9 knace. ®I'OC: yueb.ams1 obeodpaszosat. yupexnennit / OC [NabpuensH. — M.

IIpocsemenue, 2019.

3. Xwumus: 8 KI.: SJIEKTPOHHOE MPUIOKEHUE K YUCOHUKY.

4.  Xwumus: 9 KII.: 3J€KTPOHHOE NPUIIOKEHUE K YUCOHHUKY.

5. Tapa H. H. Xumus. Paboune nporpammel. [IpeamerHas muaust yueonukos OC 'abpuensH. 8—9 kmaccol /

H. H. I'apa. — M.: IIpocBemienue.

6. Boposckux T.A. Tectsl 1o xumun. A30T U Gocdop. Yriaepoa u KpeMHUH. MeTaiuibl.9 kiace: K y4eOHUKY

OC I'abpuensa

«Xumus. 9 xnacey. ®I'OC (k HoBoMy yueOHHUKY) - M.: M3narensctBo «Dk3amen», 2017. - 111c¢. (Cepus

«Y4eOHO-METOINICCKHI KOMILIEKT) ).

7. boposckux T.A. Tectsl no xumnu. Kinaccuduxanus XuMudeckux peakiuil. XuMUYecKre peakiiui B BOIHBIX
pactBopax. ['anorensl. Kucnopon u cepa. 9 xnacc: k yaueduuky OC [Nabpuensn «Xumus. 9 knace». PI'OC (x
HOBOMY Yy4eOHUKY) - M.: H3zmarenbctBOo «OK3amen»,2017. - 109 c. (Cepus «YueOHO-METOAUYECKUI
KOMILIIEKT ).

8. T'adbpycesa H. . Xumus: pabouas terpans: 8 k. / H. U. ['abpycesa. — M.: [IpocBemienue.

9. Tapa H. H. Xumus: 3agaunuk ¢ «nomomtaukom»: 8—9 ki1. / H. H. I'apa, H. 1. 'abpyceBa. — M.:

IIpocsenienue.

10. Panenxuit A. M. Xumus: aunaktadeckuii Mmarepuair: 8—9 kit. / A. M. Papenkuii. — M.: TIpocsenienue.

11. Tapa H. H. Xumus. Ypoku: 8 xi. / H. H. T'apa. — M.: TIpocBernienue.

12. BubanoTeka Hay4HO- MOMYJIAPHBIX U3AAHUH IS TIOIyYEHHsI JONOIHUTENLHONW HH(OpMAILIHH 110 IPpeaMeTy (B
KaOMHETe XMMUH U B IKOJLHON OHOIHOTEKE).

13. DnekrpoHHBIE 00pa30BaTEIbHBIE PECYPCHI.

IlepedyeHb TOCTYNMHBIX HCTOYHUKOB HHGpOpMaIUH
B pasgene mpencrtaBieH CIHCOK KHHUT M CCBIJIOK Ha CaWThl, B KOTOPBHIX OoJsiee MOAPOOHO OCBEIIEHBI
pa3UYHbIEC acleKTHl PaCCMAaTPUBAEMBIX BOIIPOCOB. MIX MOKHO pEeKOMEHIOBATH KaK YUUTEIIO, TAK U 00y4aeMbIM,



NPOSIBUBIIMM WHTEPEC K U3ydaeMOH TeMe.

1. Bacuaser B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTHKyM 10 aHAJIUTHYECKON XUMHUH: Yueb. mocobue

Ju1st By30B.— M.: Xumus, 2000.— 328 c.

2. I'pocce D., Baiicmantenr X. Xumus mai J0003HaTeNbHbIX. OCHOBBI XHMHHM M 3aHHMATeIbHBIC
onsITel.'JIP.1974 Ilep.c nem.— JI.: Xumus, 1979.— 392 c.

3. Jeprromasi B. ®.Mup Boasr.— JI.: Heapa, 1979.— 254 c.

4. Kumun [. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoncTtBo anst crynenroB.— M.: MY, 2006.—

322c.

5. Ucnonb3oBanue mudpoBbix JadopaTopuii mpu 00y4yeHHH XUMHHU B cpenHeit mkone/ becmanos I1.
N.dopodees M.B., Xwmn [|.M., 3umuna A.U., OpxexoBckuii [1.A.— M.: BUHOM. JlaGopaTopus 3HaHHIA,
2014.— 229 c.

6. Kpucramiel. Kpucramoruapatel: MeToandeckue ykazanus K nabopatopHbiM padotam. Mudraxosa H.II1.,
[lerposa T.H., Paxmatynnuna 1. ®.— Kazans: Kasan. roc. rexnon.yn-t., 2006.— 24 c.

7. Jleercon M.A.100 BOIIpocOB M OTBETOB IT0 XUMHH: MaTepHaisl A1 IIKOIBHBIX pedepaTos,
(haKkymbTaTUBHBIX 3aHATHI U cCeMHHAPOB: YueOHoe mocobne.— M.: «MzmatensctBo ACT»: «3maTenscTBO
Actpenby, 2002.— 347 c.

8. Jleencom U. A. Xwummueckme peakuuu: TemmoBoit sddekt, paBHOBecwe, ckopocTh.— M.: 00O

«M3natensctBO Actpens, 2002.— 192 c.

9. Jlypse 1O. 1O. CnpaBounuk no aHanutndeckoit xumuu.— M.: Xumwus, 1971.— C.71—89.

10. Hazapoa T.C., I'pabeuxmii A.A., JlaBpoBa B. H. Xumuueckwii 3KCIepuMEHT B MIKoie.— M.

IIpocsemenue, 1987.—240 c.

11. Heopranmueckas xummsa: B 3 1./ Ilom pen. FO. H.TperbsixoBa.T.l: DU3NKO-XMMHUYECKHE OCHOBBI
HEOPTaHWYECKOW XUMUU: YUEeOHUK [Tt CTyH. Beicil. yueb. 3aBeaennii/M. E. Tamwm, 1O. JI. TpeTrsikoB.— M.:
Wznarensckuii neHTp «Akagemusi», 2004.—240 c.

12. TlerpsHoB U. B. Camoe HeoObIKHOBEeHHOE BetiecTBO B Mupe.— M.: Ilegaroruka, 1976.— 96 c.

13. Crpenbnauxosa JI. H. 13 gero Bcé cnenano? Pacckassl o BemectBe.— M.: Sly3a-nipecc.2011.— 208 c.

14. CycnennukoBa B.M, KuceneBa E. K. PykoBoACTBO MmO NMPUTOTOBIEHHIO THTPOBAHHBIX PacTBOpoB.— JL.:

Xumus, 1967.— 139 c.

15. ®apaneii M. Uctopus ceeuu: Ilep.c anrn./Ilox pen.b. B. Hosoxumioa.— M.: Hayka. ['maBHas penakiims
(m3uko-mareMaTudeckoi murepatypsl, 1980.— 128 c., mir.— (bubnmoreuka «KBaHT»)

16. Xomuenko I'.I1., CeBactbsinoBa K. M. OkuciaurenbHO-BOCCTaHOBUTEIbHBIC peakiuu.— M.: [IpocBelieHue,

1989.— 141 c.

17. Dunuknonenus s aerein. T.17. Xumus / ['nas.pen.B. A.Bonoaun, en.Hayd.pen.l.Jleencon.— M.: Apanra

+, 2003.— 640 c.

18. DOprumoJl.Bona: kHMra 0 caMOM BayKHOM BelliecTBe B Mupe: niep.c pun.—M.: Kommac I'njg, 2019.— 153 c.

19. YeprkoB W.H., Kykor II. H. Xumudeckuii SKCIIEpUMEHT C MajbIMH KOJWUYECTBAMHU PEaKTHUBOB. M.:

IIpocemienue, 1989.— 191 c.

20. Caiit MI'Y. Ilporpamma Kypca XUMHU Ui ydamuxcsa 8—9 kimaccoB o00mieoOpa3oBaTeNbHON IIKOJBL.

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

21. Caiir @UIIN. OTkpbITHI OaHK 3agaHui U GOPMHUPOBAHUS €CTECTBEHHOHAYYHON IPAMOTHOCTH.

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

22. Caiit Enunas xoiekius u@poBbix 00pa3oBaTeIbHBIX PECYPCOB.

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

23. Caiit ®enepanbHbIil IEHTP HHOOPMAIIMOHHO-00Pa30BaTEIBLHBIX PECYPCOB.

http://fcior.edu.ru/

B o0y4yeHnu xuMuu OOJNBIIOE 3HAYEHUE UMEET HKCIEPUMEHT. AHAIM3HUPYs Pe3yJIbTaThl MPOBEAEHHBIX
OTIBITOB, ydaliyecs: YOexAaloTcsl B TOM, YTO T€ WM WHBIE TEOPETHUECKHE MPEACTABICHUS! COOTBETCTBYIOT MM
MPOTHUBOPEYAT PEATbHOCTH. TONBKO OCYIIECTBIISS XUMHUYECKUH IKCIIEPUMEHT MOXKHO TIPOBEPHUTH IOCTOBEPHOCTD
NPOTHO30B, CJICJTAHHBIX Ha OCHOBaHWUM TEOpUH. B Tmporecce SKCIEpUMEHTAIbHOH paboThl ydaliuecs
NpUOOPETAIOT ONBIT MO3HAHUS PEAIbHOCTH, SBJISIOIIUICS BaXKHBIM 3TAanioM (POpMHUPOBAaHUS y HUX YOEKACHUH,
KOTOpBIE, B CBOIO OYEPEb, COCTABIIIIOT OCHOBY HAyYHOTO MUPOBO33PECHHUSL.

Bueapenne oGopymoBanusa mudpoBoii madoparopun neHTpa «Touka pocTa» IMO3BOJIUT KAaY€CTBEHHO
U3MEHMUTh Ipolecc o0ydeHus: XxuMmuu. KosndecTBEHHbBIE 3KCIIEPUMEHTHI IMO3BOJIAT I10JIy4aTh JOCTOBEPHYIO
MHQOPMAIMIO O MPOTEKaHHMHM TeX WJIM WHBIX XMUMHYECKHX TMpoleccax, O CBOWCT Bax BemecTB. Ha ocHoBe
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MOJYYEHHBIX JKCIIEPUMEHTAIBHBIX JaHHBIX 00ydaeMble CMOTYT CaMOCTOSITENBHO JEiaTh BBIBOJBI, 0000IIATH
pe3y/bTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyIEeT CIIOCOOCTBOBATh IOBBIIIEHHIO MOTHBAIUU
00y4YeHHs IKOJIEHUKOB.

Jnst n3ydenns npeamera « XUMHS» Ha 3Tarie OCHOBHOTO 001Iero oopa3zoBanust oTBOgUTCS 136 dacos:

8 kmacc —68 yacos;

9 xmacc —68 vacos.

Hannas oOpa3oBarenpHas mporpamMma 0OECIeYHBAET YCBOEHHE yUYallMMHCSA BaXKHEHIINX XHUMUYECKUX
3aKOHOB, TEOpUN M MOHATHH; (HOPMHUpPYET NPEACTaBICHHE O POIHM XMMHUH B OKPY)KAIOIIEM MHPE M KU3HU
yenoBeka. [Ipy 3TOM OCHOBHOE BHUMAaHHE YIENAETCS CYHIHOCTH XWMHUYECKHX pEaKIMi M MeToJaM HuX
OCYILIECTBIICHUSI.

OfHMM W3 OCHOBHBIX MPHUHIMIIOB TOCTPOCHUS NPOTPaMMBbl SBJSETCS MNPUHIMII JOCTYMHOCTH.
OKCIIepUMEHTAJIbHBIE JaHHBIC, IIOJYYCHHBIE YYallUMWUCS IPU BBIIOJHEHUM KOJIMYECTBEHHBIX OIIBITOB,
MO3BOJIAIOT YYAIIMMCSI CAMOCTOSATENIFHO JAEaTh BBHIBOJbBI, BEISIBISTH 3aKOHOMEPHOCTH. [1oAX0/bI, 3a710KEHHBIE B
coJepKaHue IPorpaMMbl Kypca, CO3al0T HEOOXOAUMBIE YCIOBHUS IJI1 CUCTEMHOT'O YCBOCHHUS YYaIlUMHCS OCHOB
HayKH, Ui 00€CleueHMs Pa3BUBAIOLIETO M BOCIIUTHIBAIOILETO BO3ACHCTBHS OOYUECHHUS HA JIMYHOCTh ydalllerocs.
CDopMpreMLIe 3HaHUA OOJIKHBI CTaThb OCHOBOM CHCTEMBI Y6C)KI[6HHI>'I IOKOJIbHUKA, HCHTPAJIbHBIM AAPOM €ro
HAY4YHOTO MHUPOBO33PCHHUS.

Ha 0a3e mnentpa «Touka pocra» obecrieunBaercss peanu3zanusi 00pa3oBaTElIbHBIX MPOTPaMM
€CTECTBCHHOHAYYHOH U TEXHOJIOTHYECKOW HampaBiC€HHOCTEH, pa3paboTaHHBIX B COOTBETCTBUHU C TPEOOBAHUAMHU
3aKOHOAATENILCTBA B cdepe oOpa3zoBaHus M C yuéroMm pexoMeHpanuii denepanbHOro omeparopa ydeOHOTO
npeaMeTa « XuMus».

OOpaszoBatenpHasi MporpaMMa TI03BOJISIET WMHTETPUPOBATH pealM3yeMble IOJIXOABI, CTPYKTYpy U
coJepKaHue IpU OpraHU3aluy 00ydeHUs XUMUHM B 8—9 Kiaccax, BEICTPOGHHOM Ha 0ase Jito00ro u3 JOCTYIHBIX
yueOHO-MeToandYeckux kKomriekcos (YMK).

Hcnons3oBanune obopymoBanus «Touka pocray mpu peanusanuu ganHoit Oll mo3BomsieT cozdamp
yenosus:

- 711 pacUIMPEeHHUs COAEPKaHMS IKOJIBHOIO XUMHUUECKOT0 00pa30BaHus;

- JUI4 TIOBBIIICHUS MTO3HABATEIHHON aKTUBHOCTH O0YYaIOIIMXCSI B €CTECTBEHHOHAYYHOI 001acTH;

- JUIA Pa3BUTHS JMYHOCTU peOEHKA B Mpoliecce 00YUYCHHs XMMUH, €T0 CIIOCOOHOCTEH, (hOPMUPOBAHUS U
YIIOBJIETBOPEHUS COLIMATBHO 3HAYNMBIX HHTEPECOB U MOTPEOHOCTEH;

- U1 paboTHI C 0aPEHHBIMH IKOJIbHUKAMH, OPTaHU3ALMN X Pa3BUTHS B PA3IMIHBIX 00JIACTAX

00pa3oBaTeIbHOM, TBOPUECKON e TEILHOCTH.
ean v 3apa4n

- Peanmzanmst  OCHOBHBIX  00MmIE00Opa3oBaTeNbHBIX ~ NpOrpamMM MO Y4eOHBIM  TpeaMeTam
€CTECTBCHHOHAyYHOH HANpaBICHHOCTH, B TOM 4YHCJIE€ B pPaMKaX BHEYPOUHOW JAEATENBbHOCTH
o0yJaromuxcs;

- BBCJICHUC COBPEMCHHLIX CpPCIACTB o6yquH51 U BOCOHUTAHUA JIAd H3YUYCHUS (B TOM YHUCIIC
SKCTIEPUMEHTAILHOTO) AUCIUIUINH (MOJyJeH) €CTECTBEHHOHAYYHOW HAIIPABJICHHOCTH MPHU peaTn3aliuu
OCHOBHBIX 00I[€00pa30BaTENILHBIX MIPOTPaMM M JOIMOJHHUTENBHBIX 0011e00pa30BaTeNbHBIX IPOrpamMm, B
TOM YHCIIE AJIsl PACLIMPEHUS COAEPIKAaHUS yueOHOro peaMeTa «XUMUs».

- BOBJICYCHUC yJAIINXCA B IIPOCKTHYIO ACATCIbHOCTD.

[IpodunpHbIN KOMILIEKT 000pyaO0BaHus IIeHTpa «Touka pocTay obecrneunBaeT d(h(HEKTHBHOE TOCTHIKCHHE
00pa30oBaTeIbHBIX PE3yJIbTATOB 00YUYAIOIIMMHKCS 0 MPOrpaMMaM €CTECTBEHHOHAYYHON HAlpPaBICHHOCTH,
BO3MOXKHOCTb yIITyOJIIEHHOTO N3YYEHUS OTACIBHBIX IPEJAMETOB, B TOM YHUCIIE 11 (JOPMHUPOBAHHS
n300peTaTeNbCcKOro, KpeaTUBHOTO, KPUTUIECKOTO MBIIUICHHS, pa3BUTHS ()yHKIIMOHAIBHOW TPAMOTHOCTH Y
00yJaronmxcs, B TOM YHCIIe ECTECTBEHHOHAYYHOW U MaTEeMaTHIECKOU.

9KCHepI/IMeHT SIBISIETCSI ICTOYHUKOM 3HAHUI U KPpUTEPHUEM X UICTUHHOCTU B HAYKE. KOHHeHHI/IH
COBpPEMEHHOT0 00pa30BaHUs MMOJIPa3yMEBAET, YTO B YUEOHOM SKCIIEPUMEHTE BEAYIIYIO POJIb JOJDKEH 3aHATh
CaMOCTOSTEIBbHBINA UCCIIEOBATEIbCKHI YUSHUUSCKUAN IKCTICPUMEHT.

COBpeMeHHI)Ie OKCIICPUMEHTAJIBHBIC UCCIICIOBAHUS 110 XUMHUH YK€ TPYAHO NMPEACTABUTH 663
WCTIOJIb30BaHMsI HE TOJIBKO aHAIOTOBBIX, HO M MU(POBBIX U3MEPUTEIHHBIX IPHUOOpPOB. B denepansHom
T'ocynapctBerrnom O6pazoBatenbaoM Cranmapte (PI'OC) nponmcano, YTO OMHUM U3 YHUBEPCAITBHBIX YICOHBIX
JIEHUCTBUIA, TPUOOPETAEMBIX YUAIIUMUCS, TOJKHO CTaTh YMEHUE IIPOBEACHUS OTBITOB, TPOCTHIX
IKCIIEPUMEHTAILHBIX UCCIIEIOBAHUH, IPSIMBIX U KOCBEHHBIX U3MEPEHHI C UCTIOIb30BAaHHEM aHAIOTOBBIX U
UG POBBIX U3MEPHUTEIBHBIX TPHUOOPOBY.



Conep:xanue nporpamMmbl

8 kiacce

Paznen 1. OcHOBBI IKCTIEPUMEHTAIBHOIM XumMuu (44 4)
XuMus - HayKa IKCIIEpUMEHTaNbHAas. BBoaHbIN HHCTpyKTax 110 Th

Jlemoncmpayuonnsiit Ikcnepumenm Ne 1. O3HaKOMIICHHE C JTAOOPATOPHBIM 000PYIOBAHUEM; TIPUEMBI

Oe3omacHO pabOTHI C HUM.

(IV).

Ilpakmuueckan paboma Ne 1. [IpaBuna TeXHUKH 0€30ITaCHOCTH MpH paboTe ¢ TabOpaTOPHBIM
obopynoBanueM. M3ydenne cTpoeHus miaMeHn» MeToabl MO3HaHUs B XUMHUHU. DKCIIEPUMEHTaIbHbIC
OCHOBBI XUMHH

Jlabopamopnuiii oneim Nel.PaccMoTpeHUe BELIECTB ¢ Pa3ITUYHBIMU (PU3MYECKUMH CBOIICTBaMU (Mellb,
JKene30, IIHK, Cepa, BOa, XJIopu Hatpus Jladopamopnutii oneim Ne 2. «Jlo kakol TemMrepaTypbl MOXKHO
HarpeThb BELECTBO?»

Jlabopamopnsiit onvimNe3. /{3y uenue CBOMCTB BEIIECTB: HArPEBaHMUE BOJbI, HATPEBAHUE OKCHIA KPEMHUS

Jabopamopnoiit oneim Ne 4. «V3MepeHue TemIepaTypbl KHUIIEHHS BOJBI C IIOMOIIbIO JaT4HKa

TEMIIEpaTyphl ¥ TEPMOMETPA»

Jabopamopnutii onvtm N 5.«OnipefienieHne TeMIIepaTypsl IUIABICHUS U KPUCTAIUTH3AIUN METAILIA)
[TepBOoHaYaTbHBIC XUMUYECKUE MMOHATHUS. UNCThIC BEIIECTBA U CMECH
Jlabopamopnotit onvim Ne6. ViccienoBanve GU3NIECKUX U XUMHUECKUX CBONCTB IMPUPOIHBIX BEIIECCTB

(M3BECTHSIKOB).

Yuctsle BemecTBa 1 cMmecu. CriocoObl pa3ieneHus cMeceli: 1eHCTBUe MarHUTOM, OTCTauBaHUE,
¢buIpTpOBaHNE, BHITIAPUBAHNE, KPUCTAILTU3AINS, TUCTHILIALINS.

Jlabopamopnutii onvtm Ne7. PazfieieHre CMECH KEJIE3HBIX OMIIIOK U CEPHI C TTOMOIIIBI0 MarHUTa.
Jabopamopnwiii onvtm Ne8.1TpUroToBiieHUE U pa3AeiEHUE CMECH JKEJIE3a U CEPBL, Pa3ACICHUE CMECU
He()TH 1 BOJIBI (PACTUTEIIBHOTO Macia u Bojbl). IIpakmuueckan padoma Ne 2. OBnajicHue HaBbIKAMU
paszzeneHust OHOPOAHBIX U HEOJHOPOIHBIX CMECe: OTcTanBaHue, (PUIbTPOBaHUE, BEITAPUBAHUE,
KpUCTaJUTH3AITUS, TUCTHIUIANNS (TTePETOHKA).

dusnveckrie 1 XUMUYECKHE SBICHHS.

Jemoncmpayuonnsiiit Ikcnepumenm Ne 2. «BpiieneHue U MOTVIONICHUE TEIJIa - MPU3HAK XUMHUYECKOM

peaKium»

Jlabopamopnuiii oneim Ne9.1lpumeps! GU3HMUECKUX SIBICHUNA: CTHOaHUE CTEKIITHHON TPYOKH, KUIIsTYCHHUE
BOJIbI, IJ1aBNIeHue napaduna. JJavopamopnotit onvim NelJlllpuMepbl XUMUYECKHUX SBICHUN: TOPEHUE
JPEBECHHBI, B3aUMOACHCTBHE MpaMoOpa C COJITHON KUCIOTONH. ATOMBI M MOJIEKYJIBI, HOHBI. BemiecTa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. KpucTtamyueckue pemeTky.

Hemoncmpayuonnoiit.  oneim N 3.«Temneparypa IUIABICHHS BEIIECTB C PAa3sHbBIMM THIIAMH
KPUCTAJUIMYECKUX pelIETOK» IIpocThie U CIOXKHBIE BEIECTBA. XUMUYECKUI 3JIEMEHT. XUMHUYECKHUM 3HAK.
IIpocThie BemecTBa: METAIBl M HEMETAILIBI.

Jlabopamopnutii onvtm Ne 11. 3HaKOMCTBO ¢ 00pasiamMy MPOCTHIX BEIIECTB: METAJIOB U HEMETAJIOB.

OnucaHue CBOMCTB.

Jlabopamopmnutii onvtm Nel 2. VI3ydenre 006pasioB METaUIOB U HEMETAILIOB (CEphI, JKeye3a, aATFOMUHUS,
rpadura, menu u ap.). CIIO)KHBIE BEIIECTBAa UX COCTAB U CBOWCTBA.
Jlabopamopnutii onvtm Ne 13. 3HaKOMCTBO C 00pa3IaMy CIOKHBIX BEIIECTB, MUHEPAIOB U TOPHBIX TIOPO/I.

OnucaHue CBOMCTB.

emoncmpayuonnsiit 3xkcnepumenm Ne 4. «PaznoxeHue BOJbI SJICKTPUUECKUM TOKOM)»

Jlabopamopnwtii onvim Nel4.VictibiTanwe TBEPAOCTH BEMIECTB C TOMOIMIBI0 Kojutekiuu «lllkama
TBepaocT». DopMyIibl coKHBIX BemlecTB. KauecTBEHHBIN 1 KOIMYECTBEHHBIN COCTaB BELIECTBA.
Hemoncmpauuonnstii Ixcnepumenm N 5. «Paznoxenne ocHoBHoTo Kapoonara meau (II) (mamaxura)y
DopMyIbl CIOXKHBIX BellecTB. KauecTBeHHBINM U KOJTUMYECTBEHHBIN COCTaB BelllecTBa. Ha3BaHUs CIIOXKHBIX
BemiecTB. PeakTuBbl. DTUKETKU. ['pynmisl XpaHEeHUS PEaKTHBOB. Y CJIOBHSI XpaHEHUs U UCTIOJIb30BaHMS.
3aKOH COXPAaHEHUs MacChl BEIIECTB.

Jlemoncmpayuonnsiii Ikcnepumenm Ne 6.«3aKoH COXpaHEHHUS MAcChl BEIIECTB

XuMHudecKue npeBpamieHus. XUMUUECKUE PEaKIUH.

Jlabopamopnutii onvtm Nel5.1Ipr3HaKy TPOTEKAHMS XUMUYIECKUAX PEaKITHil: HarpeBaHuEe MEIHON



MIPOBOJIOKH; B3aUMOJICHCTBUE PACTBOPOB €AKOTO HATPa U XJIOpUJA MEIN; B3aUMOJICHCTBHE PACTBOPOB

YKCYCHOM KHCIIOTHI ¥ THAPOKapOOHAaTa HATPHSI.

Xumuueckue ypaBHeHHUs. BrIMonHeHHE TPEHUPOBOYHBIX YIPAKHEHUW IO COCTABJICHUIO YpaBHEHUU
XHMHYECKUX peaKiuil

THnbl XUMHAYECKUX pEAKLIHAN

Jlabopamopmnutii onvtm Nel6. TUIbl XUMHYECKHUX PEAKITH: pa3noxkeHue ruapokcuaa meau (1I);

B3aMMOJICHCTBUE Jkese3a ¢ pacTBopoM xiopuna Menu (II), B3aumonericteue okcuaa meau (1) ¢ pactBopom

COJISIHOM KHCIIOTBI.

IToaroroska x I 1A, BIIP.

Tecmoswtit Konmpoas. «OCHOBBI S3KCIIEPUMEHTAIBHON XUMUI.

Paznen 2. lIpakTUKYM M0 U3y4YeHHUIO ra30oB: Kucjaopoaa u Bogaopona (14 4)

Kucnopon. Peaxiiu, ncnonp3yeMble IS TOTyYeHHUs KUCIOpOoa B JIabopaTopun

Jemoncmpayuonnwtit Ixkcnepumenm Ne 7. «[lomyueHne u coOupaHue KHCIOpona B JabopaTopuu M
3aroHEHNE UM ra30MeTpa»

Xumudeckue cBoicTBa KUCI0poaa. OKCUIBL.

Jlabopamopnotit onvim Nel 7. «I"operue cepbl 1 hocdopa Ha BO3AYXE U B KUCIOPOIC»

Jabopamopnwiii onvtm Nel & «I'opeHue xenes3a, MEIM, MarHusl Ha BO3AyX€ U B KUCIIOPOJE»

Jaboopamopnstit onetm Nel9. Paccmotpenmne oOpasnoB okcumoB (yriepoxa (IV), Bomopoma, docdopa,
MeH, KaJbIlHsl, Kelle3a, KPeMHHS).

IToaroroska x ' 1A, BITP

Bo3snyx u ero cocras.

Hemoncmpayuonnsiit sxcnepumenm Ne 8. «OnpeneneHue coctaBa Bo3Iyxa»

Bonopon. [Momyuenue Bogopoaa. Mepsl Ge3omacHocTy Npu padboTe ¢ Bomopo oM. [IpoBepka Ha YHCTOTY.
I'pemyunii ras.

Jlemoncmpayuonnsiit Ixcnepumenm Ne 9. «llonydenne n codbupanue Bojopona B idabopatopuu. OmbIT
Kasennumay

Xumuueckue cBoiicTBa Bogopoaa. [Ipumenenue.

Jemoncmpayuonnstit Ixcnepumenm Ne 10. «[lomyderne BogopoJia peakifeid allFOMUHHUS CO CMECHIO
cynbehaTta MEeIU U XJIOpUIa HATPUSD»

[emoncmpayuonnstit 3xcnepumenm Ne 11.«3aHumaTeNbHbIC ONBITHI C BOJOPOIOM: JIeTarolas 0aHkKa,

B3PBIBAOIIHECA ITY3bIPpU, JICTAIONIUC MBUIbHBIC HIAPUKH.

Tecmoswtit Konmponas: «IIpakTHKyM MO U3y4EHHUIO Ta30B: KUCIOPOa U BOIOPOAA».

Paznen 3. IIpakTukyM mo u3y4eHuIo CBOICTB BOAbI U pacTBopoB (10 u)

Boga. Metozp! onpeieneHusi cocTaBa BOJbI - AHAIA3 U CHHTE3.

Jabopamopnutii onvtm Ne 20. «OnpeneneHne BOJOTPOBOTHON U JUCTUUTHPOBAHHON BOJIBD)

®dusnveckrie 1 XUMUYECKIE CBOMCTBA BOJBI.

Jaoopamopnuiit onvrm Ne2l. Oxpacka HHAHKATOPOB B HEUTPAILHOU cpefie

Jlabopamopnuviii oneim Ne22.CpaBHeHHe NpoO BOJBL: BOJOIPOBOAHOH, M3 TOPOACKOTO OTKPBITOIO
BOJIOEMA.

Bona — pactBopurens. PacTBopsl.

Jlabopamopmnutii onvtm Ne 23. «I3ydeHne 3aBUCUMOCTH PACTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPHD»

HaceimeHHbple 1 HEHACHIIIIEHHBIE PACTBOPEI.

Jlabopamopnutii onvim Ne 24. «Habnrooenue 3a pocmom Kpucmanoe»

Jabopamopnwii onvtm Ne 25. «llepecvtuyennstii pacmeopy

Ilpakmuueckan paboma Ne 3 «Onpedenenue KOHUEHMPAUUU GEeU{ECE KONOPUMEMPUYECKUM
MemoooM RO KAIUOPOBOUHOMY ZPAPUKY»

Kpucramnoruaparsi.

Jabopamopnwiii onvtm Ne 26.«Onpedenenue memnepanmypul pa3ioHceHus KpUCmaiiouopama
Iloaroroska x I'A, BIIP
Tecmoewlit konmpoaw: «IIpakTUKyM MO U3yUYEHUIO CBOMCTB BOJIbI U PACTBOPOBY.

Coaep:xaHue nporpaMmmbl



9 Kiacce

BBenenue B kypc «Xumus-9» (8 1)

Beoonuuii uncmpyxmaosic no Th. Xumus - Hayka 3KCIIlepUMeHTalIbHasl.

Hemonucmpayuonnsiit 3xcnepumenm Ne 1.03naxkomnenue ¢ 1a60pamopuvim 060py0osanuem; npuémsl 6€30naAcHol
pabomol ¢ HUM.

Bxoanoe TecTupoBaHue M0 TEOPETUUECCKUM U MPAKTHUECKUM 3HAHUSM 32 § Kiacc

Pa3znen 1. MHorooopa3sue XuMH4YeCKHX pPeakiuii B IKCIEPUMEHTAIbHON xumuu (60 1)

Tema 1. Knaccugpuxayusn xumuueckux peaxyuii (6 u)

Knaccudukanys XuMHYECKUX peakiyii, peakMyi COeANHEHNS, Pa3JIoKeHHsI, 3aMeLeHNs, OOMEHa.
OKHUCIUTENHHO - BOCCTAHOBUTEINIbHBIE peakuy. OKUCINUTEINb, BOCCTAHOBUTEb, IIPOLIECCHl OKUCIICHUS,
BoccTaHoBiIeHUs. CocTaBIeHUE ypaBHEHUI OKUCIUTEIBHO - BOCCTAHOBUTEJIBHBIX PEAKLUI C IOMOLIBIO METOAA
AJIEKTPOHHOTO OajtaHca.

TennoBbie 3PEKTb XUMUIECKUX PeaKLUil. DK30TEPMUUECKUE U SHAOTEPMHUUECKHUE PEAKIIH.
Tepmoxumuueckue ypaBHeHHs. CKOPOCTh XUMUUECKUX peakuuil. DakTopsl, BIUAIOIINE HA CKOPOCTh
XUMU4eckux peakuuil. [leppoHavanbHble IpeACTaBICHHUS O KaTaJln3e.

Hemoncmpayuu. /lemoncmpayus onvimos, blACHAIOWUX 3A8UCUMOCTb CKOPOCMU XUMUYECKUX Peakyuti om
paznuynvix paxkmopos. Tabnuyvl « Obpamumvie peakyuuy, «Xumudeckoe pasrogecuey, « CKopocmos Xumuiecko
peaxyuuy.

Pacuemnvie 3a0auu. Pacuemsi no mepmoxumuieckum ypagHeHusM.

Ilpakmuueckan paboma Nel. H3yuenue eruanus ycioeuii Npo8edeHUus XumMuiecKoul peakyuu Ha eé CKopocme.
O6partumble peakuuu. [loHATHE 0 XUMUYIECKOM PaBHOBECHU.

Tema 2. Inekmporumuyeckan ouccoyuayus (18 v)

XHUMUYECKHE PeakIiy, UAYIINE B BOJHBIX pacTBOpaxX. DJIEKTPOIUTH U HEINEKTPoauThl. Monsl. KaTHoHs! 1
aHMOHBL. ' MapaTHas Teopusi pacTBOPO B. DIEKTPOIUTHYECKAs AUCCOLUANNS KUCTIOT, OCHOBaHUH, cosneil. Cnadble
W CHJIbHBIE AJIeKTpoNuThl. CTeneHs Aucconuanyi. Peakiyu HoHHOTO oOMeHa. Y cIIOBHUS TPOTEKAHHS PEeaKIUii
oOMeHa /10 KOHIa. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKUX COCMHEHUM B CBETE
MpeCcTaBIeHui 00 AEKTPOTUTHIESCKOH JUCCOLMAIIMN 1 OKHUCIUTEIBHO - BOCCTAHOBUTEIFHBIX PEaAKIIUSX.
[TonsiTue o ruaponuse comneil.

Pacuémul no ypasnenusam xum. peakyuii, eciu 00HO U3 8eujecms 0aHo 6 u3ovimxe.

Hemoncmpayuu. Hcnvimanue pacmeopoe geujecme Ha 21eKmpuyeckyro npogooumocme. [eusicenue uoHos @
anexmpuieckom none. Jlabopamopuwvie onvimul. Peaxyuu obmena medicoy pacmeopamu 31eKmpOoIumoa.
Ilpaxmuueckan padboma Ne2. Pewienue 3xcnepumenmanvhovix 3a0ay no meme «Ceoticmea Kucaom,
OCHOBAHUIL U COJ1€ell KAK IIeKMPoaumoey. TecToBbIii KOHTPOJIb.

Pazpnen 2. [IpakTHKYM 10 N3y4YeHHIO CBOICTB POCTHIX BelIECTB: HEMETAJLJIOB M METAJLJIOB, MX COeIMHEHNH
(394) Tema 3. I'anozenwt (10 u)

Hewmeramnbl. ["asiorensl. [lonoxeHne B NepUOJUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOEHHUE UX aTOMOB.
Haxoxnenue B npupone. dusnueckne 1 XUMHUYECKHE CBOMCTBA rajoreHoB. [loaydeHne u npumMeHeHne
rajoreHoB. Xiop. duznueckue u XuMuyecke cBoMcTBa xjopa. [IpumeHenure xiopa. Xja0poBO0pO/I.
®usnueckue cpoiictBa. [lonydyenne. ConsiHas KucioTa U ee conu. KauecTBeHHas peakius Ha XJIOPUJ - HOHBI.
PacnioznaBanue Xj10pua0B, OpOMHIOB, HOAHUIOB.

Jlemoncmpayuu. Qusuueckue ceoticmsa eanozenos. Ilonyuenue x10pogodopoda u pacmeoperue e2o 8 80de.
Jlabopamopnuie onvimsi. Pacnosnasanue conanou Kuciomsi, X10pudos, 6pomMud08, uooudos u iooa.
Ilpakmuueckan paboma Ne 3. Ilonyuenue conanoil Kuciomel u uzyyeHue eé ceolicma.

Tema 4. Kucnopoo u cepa (16 u)

Kucnopon u cepa. IlonoxeHne B MEpHOTUICCKON CUCTEME XUMUYIECKUX IJIEMEHTOB, CTpoeHHe ux atomoB. Cepa.
Amnorponus cepel. dusmueck ve u xumuyeckue cpoiictBa. Haxoxnenue B mpupoze. [lpumenenue cepsl.
CepoBogopoa. CepoBoopoiHast KACIOTa U ee conu. KauecTBeHHass peakius Ha Cyiabpua- noHbl. OKCUI cephl
(V).

Cepnast kuciota. XMMAYECKHE CBOWCTBA Pa30aBIeHHON U KOHIICHTPUPOBAHHOW CepHOU KucinoThl. KauecTBeHHas



peaknus Ha Cyiab(dar- HOHBL. XWMHYSCKUE PEaKIUM, JICKAIIHNEe B OCHOBE IOJYYCHUS CEPHOU KHCIOTHI B
MPOMBINUICHHOCTH. [I[pruMeHeH e CepHOI KUCITOTHI.

Jlemoncmpayuu. Aniomponust Kuciopooa u cepvl. 3HAKOMCMEO ¢ 00pasyamu HAPUPOOHBIX CYabduios,
cynbghamos.

JlabopamopHule onvimsi. Pacnosnasanue cynvguo-, cyrvhum- u cynivpam-uonos 8 pacmeope

Ipaxmuueckast paboma. Pewenue sxcnepumenmanvuvix 3adau no meme «Kuciopoo u cepay.

Tema 5. Azom (10 u)

A3zotr u docdop. IlomokeHrne B MeprOANICCKON CHCTEME XUMUICCKHX JIEMEHTOB, CTPOSHUE WX aTOMOB. A3OT,
¢dusndecKkue W XUMHYECKUE CBOW CTBa, MOJy4YEeHHE W NMpuMeHeHue. KpyroBopoT a3ora B mpupoje. AMMHUAK.
du3nyeckre U XUMHYECKHE CBOMNCTBA, moiydeHue, npuMeHeHue. Coim aMM OHHSA. A30THas KHCJIOTa U ee
cBolicTBa. OKHCIUTENbHBIE CBOWHCTBa a30THOW KHUCHOTHL [lomydeHune a30THOH KHCIOTHI B JabopaTopuu.
XUMHUYECKUE PEaKIUK, JIKAIIUE B OCHOBE IMOJyYEHHUS a30THOW KHCJIOTHI B TpOMbINUIeHHOCTH. [IprMeHeHue.
Conu. A30THBIC YIOOpEHHUSL.

dochop. Amtorponus. dusndeckre U xumudeckue cpoiictsa. Okcup docdopa ( V). DochopHas kuciora, ee
COJH U yIOOpEeHMSL.

Hemoncmpayuu. Ilonyuenue ammuaxa u e2o pacmeopenue 8 6ode. O3naxkomaeHue ¢ 0OpA3YAMU NPUPOOHBIX
HUmMpamos, hocghamos.

Jlabopamopnvie onvimul. Bzaumoodeiicmeue coneii ammonusi co wenovamu. O3HaAKOMAEHUE C A30MHbIMU U
dochopuvimu yoobpenusimu.

Ilpakmuueckan paboma Ne5. Ilonyuenue ammuarka u uzyuenue e2o c60icme.

Pewenue 3a0ay na onpedenenue maccosoi (06vEMHOLU) 00aU BbIX00A NPOOYKMA Peakyuu Om meopemuyecku
603MOJICHOZO.

HJ'laHI/IpyeMble pe3yabTaThl

JIuunocmmuule pezynsmamol
Obyuaowuiicst noayYUm 03MOANCHOCMb OJisL POPMUPOBAHUsL CLedyIowux auuHocmuvlx YV/I:

- OompejeeHHe MOTHBAIMHU N3y4YeHUs y4eOHOTO MaTepuara;

- OIICHMBaHHE YCBAaMBAaeMOT0 y4eOHOT0 MaTepralia, UCXO/Is U3 COIMAIBHBIX M JIMYHOCTHBIX IEHHOCTEH;

- TOBBIIIEHHE CBOETO 00pa30BaTENLHOTO YPOBHS U YPOBHS TOTOBHOCTH K H3YUYE€HUIO OCHOBHBIX HCTOPUYECKUX

COOBITHIA, CBSI3aHHBIX C PA3BUTHEM XUMHHU H OOIIECTBA;

- 3HAaHWE NPABHJI ITOBEACHHS B YPE3BBIYAHHbBIX CUTYALIUIX;

- OLICHUWBAHHUE COLUUAIBHON 3HAYNMOCTHU NMPOPECCHid, CBI3AHHBIX C XUMUEIH;

- BJaJIeHHE TpaBUJIaMH 0€30MaCHOTO OOPAICHUS C XUMUYECKUMHE BEIIECTBAMU M 000pyJ0BaHUEM, TIPOSIBIICHNE
3KOJIOTUYECKOM KYJIBTYPHI.

Memanpedmemnvle pe3yibmamaol
Pecynamusnvie
Obyuarowuiics ROIYHUM 803MONCHOCMb O] (POPMUPOBANUSL CIeOVIowux peayasmuenvlix YVII:

- IeJerojiaraHue, BKJIIOYas I[OCTAHOBKY HOBBIX Ileliel, TpeoOpa3oBaHUEe IPAKTUYECKOW 3ajaddl B
MO3HABATENbHYIO, CAMOCTOSTEIbHBI aHaIW3 YCIOBHH JOCTIKEHUS LENM HAa OCHOBE YUY€Ta BBIACIICHHBIX
yUUTEJIeM OPUEHTUPOB JEHCTBUS B HOBOM yueOHOM MaTepHasie; IUIaHUPOBaHUE MTyTH TOCTIXKEHUS LeIeH;

- yCTaHaBJICHHE LIEJIEBBIX IPHUOPUTETOB, BHIJICIICHNE aJIbTEPHATUBHBIX CIIOCOOOB TOCTHKEHHS LIEJIN U BBIOOD

Hanbomnee 3PEKTHBHOTO CIIOCO0a;

- YMCHHE CaMOCTOSTEIEHO KOHTPOJIMPOBATH CBOE BPEMS H YIIPABIISTH UM,

- yYMEHHWE NPUHUMAThH PEIICHUS B MPOOIEMHON CUTYyallnu;

- IIOCTaHOBKa y4eOHBIX 3a]au, COCTABJICHHUE TUIaHa U TIOCIIEA0BATEIbHOCTH JICHCTBUIA;

- opranuzanus pabouyero MecTa MpH BHITIOJHEHHH XUMHUYECKOTO 3KCIIEPUMEHTA;

MPOTHO3MPOBAHKE PE3YJILTATOB OOYyUEHIsI, OlIEHUBAHUE YCBOSHHOTO MaTepuaa, OlleHKa KauyecTBa 1 yPOBHS
MOJTYYEeHHBIX 3HAHU, KOPPEKLU IUTaHa U CTI0co0a AeHCTBHUSA U HEOOXOAMMOCTH.

llo3nasamenvhole




Obyyaowuiics noayHUm 803MONCHOCIL 0151 POPMUPOBAHUS CLeOVIOWUX no3Hasamenvibix YV]]:
- TIOWCK ¥ BBIJIEICHUE HHPOPMAIIHH;
- aHaJIM3 YCIIOBUH U TpeOOBaHUM 3a7auu, BBIOOP, COTIOCTABIICHUE H 000CHOBAaHUE CITOCO0A PEIICHUS 3a/1a4H;
- BEIOOD HambOoee 3PPEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4H B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA,
- BBIZIBHKCHUE M 000CHOBAaHWE THIIOTE3HI, BEIOOD crrocoba e€ poBepKH;
- CaMOCTOSITETIbHOE CO3/IaHHE AITOPUTMA JESSITEIBHOCTH MPH PENICHUH MPOOJIeM TBOPYECKOTO U MOMCKOBOTO
XapaxTepa;
- YMCHHS XapaKTepU30BaTh BEIIECTBA 110 COCTABY, CTPOCHUIO U CBONCTBAM;
- OIHKCHIBAHHME CBOWCTB: TBEP/IBIX, KUAKUX, Ta3000pa3HBIX BEIECTB, BEIICICHUE UX CYIIECCTBCHHBIX MTPU3HAKOB;
- #“300pakeHHe COCTaBa MPOCTEHINNX BEIIECTB C MOMOIIBI0 XUMHUECKIX GOPMYIT H CYIITHOCTH XUMHUYECKIX
PeaKLMii ¢ MOMOILBIO XUMUYECKUX YPABHEHU;
- MpoBeJieHUE HAOJIOICHUIA, ONMCaHUE TPU3HAKOB U YCIOBHIA TCUCHHUS XUMUYECKUX PEAKIUH, BBITOTHEHUE
XMUMHYECKOTO SKCIIEPHMEHTA, BBIBOJIBI HA OCHOBE aHAITN3a HAOIOACHUH 32 DKCIIEPUMEHTOM, PEIICHUE 3a/1ad,
MOJTyYEeHUE XUMHYCCKON HH()OPMAIIUU U3 Pa3IUYHbIX HCTOYHUKOB;
- YMCHHUE OpPraHU30BBIBATH UCCIICAOBAHUE C IIEJIBIO MPOBEPKHU TUIIOTE3;
- YMCGHHE JIeNlaTh YMO3aKIIOUeHHS (MHAYKTUBHOE U TI0 aHAJIOTHUH) U BBIBOJIBL;
- yMCEHHUE OOBEKTHBHO OILICHUBATh MH()OPMAIIMIO O BEICCTBAX M XMMHUYECKUX MPOIECCaX, KPUTHICCKH
OTHOCHUTBCS K TICEBJIOHAYYHON HHPOPMAITUH.

Kommynuxamusnwie
Obyuarowuiicss NOLYYUM B03MONCHOCHL 0718 (hOPMUPOBAHUS CIe0VIOWUX KOMMYHUKamueHvlx YV/[

- IIOJIHOE ¥ TOYHOE BBIPAKEHUE CBOMX MBICIIEH B COOTBETCTBUU C 337a4aMHt M YCIOBUSIMH KOMMYHHKALIUY;

- aJIeKBaTHOE HCIIOJIb30BAaHUE PEUEBBIX CPEJICTB AJIS YUaCTUS B IUCKYCCHH U apryMEHTAllMK CBOEH MO3UIHIH,
YMEHHE MPEICTABIATH KOHKPETHOE COJEPIKaHUE C COOOLIEHUEM €r0 B MMCbMEHHON U yCTHOU dopme,
olIpesieIeHHe CIoco00B B3aUMOIEHCTBUS, COTPYJHUYECTBO B IOKCKE U cOope HH(pOpMAIHY;

- ompezeneHue crnocoO0B B3aUMOICHCTBUS, COTPYAHUYECTBO B IOMCKE U cOOpe MHPOPMALNH, YIacTHE B
Janore, INIaHUPOBAaHKE OOIIUX CIOCOO0B PaOOTHI, IPOSIBICHUE YBAKUTEIBHOTO OTHOLICHHUS K IPYTUM
y4alIiuMcsl; OIMCaHNUE COJePKaHUSI BBHIIOTHAEMBIX JEMCTBUM C 1I€TbI0 OPHEHTHPOBKH B MTPEIMETHO-
MPAKTHUECKOM NeATeNTbHOCTH; YMEHHUS YUUTHIBATh pa3Hble MHEHHS U CTPEMUTHCS K KOOPAUHAIIMH Pa3IUYHBIX

MIO3ULIUH B COTPYAHUYECTBE;

- QopMmynupoBaTh COOCTBEHHOE MHEHHE U MO3UIIMIO, ApTYMEHTUPOBATh U KOOPJAMHUPOBATH €€ ¢ TIO3UIHSIMU
MapTHEPOB B COTPYIHUUECTBE MPH BHIPAOOTKE OOIIETO PENICHNS B COBMECTHON AESITeIHHOCTH;

- OCYIIECTBJISTHh B3aMHBII KOHTPOJIh U OKa3bIBATh B COTPYAHHUYECTBE HEOOXOIUMYIO B3aHMOIIOMOIIIE;

- IUTAHUPOBATh OOIIKE CIIOCOOBI PabOTHI; OCYIIECTRIISITH KOHTPOJIb, KOPPEKIIUIO, OIICHKY JACHCTBUN NapTHEPa,

yMeTh yOex1aTh;

- UCHOJB30BaTh aJeKBATHBIE A3BIKOBBIE CPEACTBA IJIT OTOOPaKEHUSI CBOMX YyBCTB, MBICIIEH, MOTHBOB U
MOTpeOHOCTEH; 0TOOpakaTh B peun (ONmucaHue, 00BICHEHNE) COACPKAHUE COBEPIITAEMBIX JICHCTBHI, KaK B
(hopMe TPOMKO¥ COITMATM3UPOBAHHON peyH, Tak U B (hopMe BHYTPEHHEH peul;

= pa3BMBaTb KOMMYHHUKATUBHYIO KOMII€CTCHIINUIO, UCITIOJb3YA CPEACTBA yCTHOﬁ 1 TTNCHbMEHHON KOMMYHUKAIUN
npu paboTe ¢ TeKCTaMH y4eOHHKA U JIOTIOJIHUTEIBHOM JINTEPaTy PO, CIPAaBOYHBIMH TaOJNIHIIAMH, TIPOSIBIIST
TOTOBHOCTH K YBOKEHUIO MHOUM TOYKH 3pEHUS MPU 00CYKICHUHU PE3yIbTaTOB BBHITIOIHEHHON paOOTHI.

IIpeomemmnuwie pesynomaniol

Obyuarowuiics nayuumcs:

- MIPUMEHATH OCHOBHBIC METO/IbI IIO3HAHMWA: HaGHI—OIIeHI/Ie, N3MEPECHUE, OKCIICPUMCEHT,

- OINMCHIBAThH CBOMCTBA TBépZIBIX, KHUIKUX, Fa3006pa3HI)IX BEHICCTB, BBIACIIAA NX CYHICCTBCHHBIC ITPU3HAKHU,

- packpbIBaTh CMBICI 3aKOHA COXPAaHEHHS MacChl BEIIECTB, aTOMHO-MOJIEKYJISIPHON TEOpUH;

- pasin4yatb XUMHYECKHUE U (1)I/I3I/I'~ICCKI/IC SABJICHUA,

- Ha3bIBaTh IPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUYECKUX PEAKIIHIL;

- coOmojarh npaBuiia 6e30macHoi paboThl MPH MPOBECHUHN OTIBITOB;

- TIOJIB30BAThCS Ja0OPaTOPHBIM 000PYIOBAHUEM U TOCYAOH;

- TIOoJIy4aTh, COOMpaTh Ta3000pa3HbIC BEIIECTBA M PACIIO3HABATH HX; XapaKTepHU30BaTh (PU3HUYECKHE 1
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX COCTUHEHNUH, IIPOBOIAUTH OTIBITHI,
MOJTBEPKIAIOIINE XMMUYECKHE CBOMCTBA M3YUEHHBIX KJIAaCCOB HEOPTaHMYECKHUX BELICCTB;

- pacKpbIBaTb CMBICI MOHSTHUS «PacTBOP», BEIYUCISATH MACCOBYIO JOJIO PACTBOPEHHOIO BEIIECTBA B PACTBODE,
TOTOBUTBH PACTBOPHI C ONPEJEIEHHON MacCOBOM J10JIeil paCTBOPEHHOTO BELIECTBA;



- XapaKTepHu30BaTh 3aBUCUMOCTH (PN3NUECKUX CBOVCTB BEIIECTB OT THUIA KPUCTAIIMUECKOMN PEIIETKH,
OTIPEACTIATH BU XUMUYECKON CBSA3H B HEOPTAHWYECKHUX COSAMHEHUSX;

- pacKpbIBaTh OCHOBHBIE MTOJIOKEHUS TEOPHUH DIIEKTPOIUTHUECKON JUCCOIMAIINN, COCTABIIATH YPAaBHEHHS
3IEKTPOJIMTUICCKOHN TUCCOIMAIINY KHUCIIOT, IEJI0YCH, COJIeH U peaKIuii HIOHHOTO 0OMEHa,

- pacKpbIBaTh CYIIHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUM, ONPEICISITh OKUCIUTETh U
BOCCTaHOBUTEIb, COCTABIIATh YPABHEHHS OKUCIINTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

- Ha3bIBaTh (aKTOPHI, BIUAIONINE HA CKOPOCTh XUMHUECKOHN PEaKITni;

- XapaKTepU30BaTh B3aUMOCBSI3b MEXK/y COCTABOM, CTPOCHHEM U CBOMCTBAMU HEMETAJUIOB U METAJLIIOB;

- TIPOBOIUTH OMBITHI IO MOTYYSHHUIO ¥ U3YICHUIO XHMHUYECKUX CBOICTB Pa3IMIHBIX BEIIECTB;

- IpaMOTHO OOpAalIaThCs C BEIISCTBAMU B IIOBCEHEBHOM KU3HHU.

Odyuarouwguiica noyuun 603MONCHOCHb HAYUUMBCA:

BBIJIBUTATh U IPOBEPSTH SKCIIEPUMEHTAIBHO TMIIOTE3bl O XUMUYECKUX CBOMCTBAaX BEIIECTB HA OCHOBE X

COCTaBa U CTPOSHHS, UX CIIOCOOHOCTH BCTYIATh B XMMHUUECKUE PEAKIINH, O XapakTepe U MPOAYKTaX Pa3IUIHBIX

XUMHUYECKHUX peaKkLnii;

XapaKTepH30BaTh BEUIECTBA IO COCTABY, CTPOSHUIO U CBOMCTBAaM, YCTaHABINBATh NPUUMHHO-CIIEACTBEHHBIE

CBSI3U MEXy JaHHBIMU XapaKTEPUCTHKAMHU BEILIECTBA;

COCTaBJISITh MOJICKYJISIPHBIC U MIOJHbIE HOHHBIE YPAaBHEHHUS 10 COKPALIEHHBIM HOHHBIM YPaBHEHUSIM;

MIPOrHO3HPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISTH OKUCIUTENbHbIE UM BOCCTAHOBUTEIbHBIE CBOMCTBA C

y4€TOM CTENEeHEH OKUCIICHUS JIEMEHTOB, BXOSIINX B €r0 COCTaB;

BBIJIBUTATh U IPOBEPSTH IKCIIEPUMEHTAIBHO THIIOTE3bI O pe3yjIbTaTax BO3ACHCTBUS Pa3InYHbIX (PaKTOPOB Ha

M3MEHEHHE CKOPOCTU XUMHYECKOH peaKiny;

UCIIOJIb30BaTh NPUOOPETEHHBIEC 3HAHUS AJIS1 SKOJIOTHUECKH IPaMOTHOIO TIOBEICHUS B OKpY KaroILeil cpene;

UCIIOJIB30BaTh NPUOOPETEHHBIE KITIOUEBbIC KOMIIETEHIIMHU IIPH BHINOJIHEHUY POEKTOB U PEIIEHUH y4eOHO-
UCCIIEIOBATENBCKUX 33/ 110

U3y4YEHHIO CBOWCTB, CHOCOOOB MOIYYEHHsI U PACIIO3HABAHUS BEILIECTB;

00BEKTHBHO OLIEHMBATH MH()OPMAIIHIO O BEIIECTBAX U XUMHUUECKUX MPOLIECCaXx;

0CO3HABATh 3HAUCHHE TEOPETUUECKUX 3HAHUI 110 XUMHUH 1151 IPAKTHUECKOHN IESTEIbHOCTH YEJIOBEKa;

CO03/1aBaTh MOJIEIIM M CXEMBI JUIsl PeLIeHUs] Y4eOHbBIX U [T03HABATENIbHBIX 3a/a4; IOHUMAaTh HEOOXOIUMOCTb

CO6J'IIO,I[€HI/IH HpeﬂHHCﬁHHﬁ, npeaara€MbiX B MHCTPYKIHUAX IO UCIIOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM
XUMUHU U [P.

(I)OpM])I KOHTPOJIsA

Dopmuposanue HKT-komnemenmuocmu odyuarouuxcs

Y4eHUK HayuuTcs:

- WCIOJIb30BaTh Pa3HbIC TIPUEMBI ITOUCKA MHQOpMAIIMK Ha TIEPCOHATEHOM KOMIIBIOTEPE B 00pa30BaTEIbEHOM
MPOCTPAHCTBE C MCIIOIB30BaHUEM 000pyI0BaHUS U(PPOBOH TabopaTopuu;

- HCIIONb30BATh Pa3IMYHbIe CIOCOOBI XPAHEHHS U BU3YAJIN3allMi HHPOPMAaLUK, B TOM YHCie, B rpaduieckoi popme

DopmuposanueKkomMnemeHmHoCmu 6 00J1aCmu ONbIMHO-IKCNEPUMEHMAIbHOU U NPOEKMHOT 0eAMeTbHOCIU
Y4eHUK Hay4duTCs MJIAHUPOBATh U BBHIMOJHATH yueOHOE MCCIeJOBaHUE U YUeOHBIN MPOEKT, UCIOJIB3Ysl 000pyI0BaHHUE,
MOJIENTN, METO/IbI, IPUEMBI, aJIeKBaTHBIE HCCIIEAYEMOH MpobiieMe.

Y4eHUK NOJIYYUT BO3MOXKHOCTH HAYYHTBHCSI CaMOCTOSTENIHO 3aJyMBIBaTh, IIAHUPOBATb W BHINOJHATH YydeOHOE
UCcIieIoBaHne, yueOHBIN M CONMANILHBIN MPOEKT 10 €CTECTBEHHOHAYYHOW HAIIPABICHHOCTH.

Yuem pezynomamoe eneypounoii oeamenvnocmu

Dopmbl U REPUOOULHOCHIL KOHMPOJISL

Bxoonoti xonmpons TpoBOAUTCS B HaYalle y4eOHOTO roJla /ISl IPOBEPKH HAYaTbHBIX3HAHUN U YMEHHUH 00y4aromnXcs.
Texywuii kKoHmpoab TPOBOAUTCS HA KAXKIOM 3aHATUU B (JOPME MearorndecKoroHa0It0ICHS.

Tecmogbiii KOHMPO.Ib OCYIIECTBISIETCS IO OKOHYaHUH U3yYEHUS KaXXI0TO pa3fena.

Ipomesicymounas ammecmayusi IPOBOIUTCSA B KOHIE yueOHOTO rosa B (hopMe 3alIUThl TIPOEKTA,I03BOJISIET TIPOBECTH
aHAJIN3 Pe3yNIbTATUBHOCTH OCBOCHHUS O0YYAIOIIUMUCS OCHOB ONBITHO-3KCIIEPUMEHTAIILHOW M MPOSKTHOH A TeTLHOCTH
JTAHHOT'O Kypca BHEYPOUHOU EATEIbHOCTH « DKCIIEPUMEHTAIbHAS XUMUS.

Kpumepuu oyenku pe3yiomanog 0ceoenun npozpammol Kypca
Pabora oOydaromuxcsi OIEHWBAETCA IO TPEXYPOBHEBOW IITKaje, MPEAIOoJaralolicHHAININE CIEAYIOMNUX YPOBHEH
OCBOCHHUSI POrPaMMHOI0 MaTepuaa: BEICOKUM, CPETHUN, HU3KUM.



Bbicokuii ypoBeHb: OOydaromuiics JEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B
00pa3oBaTeIbHON NESATETBHOCTH, MPOSBISICT WHULMATHBY, HE MNPOIYCKAeT 3aHATHS 0€3 yBaXXUTEIbHOW MPUUYHMHBL,
JEMOHCTPHPYET BBICOKHHM YPOBEHb 3HAaHMH M KOMIIETCHIMI, BJaJeeT Ha BBICOKOM TBOPUYECKOM YpPOBHE
NpHOOPETEHHBIME B X0/I€ U3YYEHHS IIPOrPaMMBbl YMEHUSIMU U HaBBIKAMH;

Cpennmii ypoBeHb: 00y4arolIuiics IEMOHCTPUPYET OTBETCTBEHHOCTh M 3aWHTEPECOBAHHOCTH B 00pa3oBaTEIbHOM
JESITeIbHOCTH, MPOSBISET XOPOIIWi ypOBEHb 3HAHWI W KOMIETEHIMH; MHUIHATUBBl HE TPOSABISLET, HO CHOCOOEH
HOAJCP)KUBATH MHUIMATOpPA B MPEJIaraéMoM IIOJIE JICSTENFHOCTH, B TOCTATOYHON CTEIECHH BIAJCET IMOy4aeMbIMH B
XO0JIe U3yUYCHHS IPOTPaMMbl YMEHHUSIMHU U HaBBIKAMH;

Huskuii ypoBeHb: 0OydYaroluiics IEMOHCTPUPYET HEIOCTATOUYHYIO) OTBETCTBEHHOCTh M 3aHHTEPECOBAHHOCTH B
00pa3oBaTeIbHON AEATEIBHOCTH, MOCEIAeT 3aHATHS OT CIydas K CIydaro, IIOKa3bIBaeT yIOBICTBOPUTEIbHBIN YPOBEHb
3HaHUH U KOMIIETEHIMH, B LIEJIOM €J1a00 BIIaAceT MOJy4YaeMbIMU B XOJI€ U3YUEHHS TPOrPaMMbl YMEHHSMHU M HABBIKAMHU.
@opMbl pe3yIbTATOB OCBOEHHS POTrPAMMbl BHEYPOYHOIi 1esITeILHOCTHU:

1. Otmerka ypoBHS IOCTIXEHHI 00yUJaIOMIEToCs B JUCTE TeIarornaecKoro HaOIIoIeH IS,

2. 3amucH B )KypHaJie yuéTa 0 pe3yIbTaTHBHOCTH YYacTHsI 00yUYaromnXcs B MEPONPUSTHAX Pa3HOTO BUA U YPOBHS
(murmoMm, rpamMoTa, 6J1arogapHOCTh, IPYToe);

3. 3ammcu B KypHase yuéra 00 y9aCTHHU B BBIC3HBIX MEPOIPHUSITHSIX.






KanengapHo-temaTuyeckoe niaHUpOBaHUe

Ne TeMma 3aHATHA IL1aHupyemMble pe3yabTaThl Koua-Bo Jara [Mudopman| Hcnmosn3oBanue
n/n Ipeamernbie YV /I JIuyHocTHbIE YV ]| MertanpeagMeTHbIE Hacos MOHHas 06opynosanus
YV noaaep:xkka «Touka pocray
yueOHuKPy
O3umuc
\I.E. ,
Denvoman
DI
Xumus: 8
Pasznen 1. OcHOBBI IKCTIEPUMEHTANbHON XUMHU(44 1)
1. |Beoomnwiit uncmpyxkmasnc no Th Xumus -  |[latb MIOHSTHE o |l .MotuBauus Hayuenus K. YV 2 §1 TexHuka
HayKa SKCIepuMeHTanbHas. TP rpeaMeTe XAMHHU. [IpeAMETY XUMHUS 1.Pa3pemienue 0e30MacHOCTH B
lemoncmpayuonnstii sxcnepumenm Ne 1. |ChopmupoBats PasBuBath uyBCTBO KaOWHETe XUMUHU
O3nakomiaenue ¢ 1a6opamopHsim  [IEPBOHAYAIBHBIE KOoH(DIMKTa meHTpa «Touka
000pyodosanuem; npuémol 6e30naAcHoll [IpeICTaBICHHUS: TOPAOCTH 3a pOCCHiicKyl0 2. YpaBiieHue PocTay. 3HaKOMCTBO
padomul ¢ HuMm. Q) O BEIECTBE, a TAKIKE O [XMMHUUYECKYIO HAYKy MOBEICHUEM TTapTHEpa c 000pyZOBaHUEM.
OpPOCTHIX W CJIOXHBIX (3. Hpascteenno- ILYVY /.
BEIIECTBAX; PTHYECKOE OLICHUBAHUE 1. ®opMupoBaHUE
0) HayaTh (HOPMHPOBATH MO3HABATENBLHON IETTN
YMEHHE XapaKTepU30BaTh ¢ CumBoOJIBI
BEIIECTBA, UCIOIB3YS IS XUMUYECKHUX
bToro wux (QuzHdeckue JIIEMEHTOB
CBOMCTBA. ¢  XuMUYecKue
(bopMyIbr
¢ Tepmunst
*  AHanu3 u
CHHTE3
P.YVYA.
1.Ilemenonaranre u
2. [Ipakmuueckasn paboma Ne 1 «Ilpasuna  |YMeHHE NONBb30BaThCS 2 JlaTumk
mexnuKku 6e3onacHocmu npu padome ¢ [HarpeBaTeIbHLIMU TeMIepaTyphl
itadopamopHsim 060pyooeanuem. pubopaMu (TepMoTapHBbiii),
H3yuenue cmpoenus niamenu
CIIMPTOBKA
3. |MeTospl TO3HAHKS B XMMUHU. DKCIIEPH- 1. MortuBanust HayIeHHs 2 §2 JlaTamk
MEHTaJIbHbIE OCHOBBI XUMUH cnionp30BaHue IS K. YV . TEeMIIePaTyphI
JIaGopaTopHblii onbIT .Nel. [TO3HAHMS OKPYIKAIOIIEr0  |[IPEIMETY XUMUS 1.Pazpemienne (TepMomnapHsbIit),
PaccmoTpenne BelecTB ¢ Pa3iMYHbIMM  [MHpa PAa3JINIHBIX METO/IOB Pa3BuBats uyBcTBO CIIPTOBKA

puznyeckumMu cBolicTBamMu (Meb,
“Kes1e30, HUHK, cepa, BOAA, XJIOPHUJ

HATpUs

(HaOMIOICHHE, U3MEPEHHE,
OTIBIT, YKCTICPHMEHT,

MOJICITUPOBAHKE U JIp.)

KOH(IINKTa
TOPIOCTH 32 POCCUICKYIO
XUMHYECKYIO HAYKY

2.Yupapnenue
MOBEJICHUEM TTapTHEpa




TP
Vlabopamopnuwiit onetm Ne 2 «/lo kakoit

CdopmupoBats
[IepBOHAYAILHBIC

MO3HaBaTEJILHOU IEIIH
*  Apamm3 u

Viadopamopnutii onvim Ne 6.
\Hccnedosanue duzuueckux u
Xumuueckux  ceoiicme - NpuUpPOOHLIX
seujecme (U36eCMHAKOB).

0OpaleHus C HUM.
PaccMmoTpeTs npaBmia
TEXHUKHU O€30I1aCHOCTH B
KaOHMHETE XUMUH

MPAaKTHYECKOH PabOTHI

TI0 TIpeIMETY
2.YupaBieHue

MOBCJICHUCM [MapTHEPA.

LYV, 1.
®dopMHpOBaHHE
MO3HABATEILHON 1EJIH

*  Tepmunsl

*  Anam3 u

CHHTE3

P.YVY].
1.Ilenenonaranue u
IJIaHUPOBAHUE.

memnepamypol  MOJXCHO Hazpemsb eeuye-IPEICTABICHUA: O METOJAX CHHTE3
emeo?» HaGTIOIEHNE U P.YVI.

SKCTIEPHMEHT 1.llenenonaranue u

IUTAaHUPOBAHUE.

MeToabl TO3HAHUS B XUMHH. JlaTtunk
OKCIIepUMEHTAJIbHbIE OCHOBBI XUMuu TP TEMIIEPATYPBI
ﬂaﬁOHaTOHHLIj/I onbIT Ne3. [UTATHHOBBII,
3y4eHne CBOIICTB BellecTB: HATPeBaHUE TepMOMETp,
BO/IbI, HarpeBaHue okcuaa kpemuus (IV). TeKTPHYECKAs
Ulabopamopmnutii onvim Ne 4. «H3mepenue
memnepamypovl KUNEHUA 600bl C ROMOUbIO [T
0amuuKka memnepamypul u mepmMomempa
MeTopI TO3HAHHSI B XUMHUH. JlaTumk
DKCIepHMEeHTalbHbIE OCHOBBI XUMUH TP TeMIepaTyphl
Ulabopamopuuwtii onvim Ne 5. (TepMOmapHbIii)
«Onpedenenue memnepamypst niaeneHus
U Kpucmanauzayuu Memaniay
[lepBOHAaUYaIbHBIE XUMUYECKUE TTOHATHSL. [lo3HaKOMUTB y4-cs € §3 Peaktussl u
UHucTele BelecTBa U CMECH 11abopaTOPHBIM 1.®opmupoBanue K.YY/. XUMHUYECKOE

000py/IOBaHUEM, TPUEMAMHU [HHTEPECA K HOBOMY 1. ITnannpoBanue obopyoBaHue




Unctele BemecTBa n cmecH. CriocoObl
[pazlieNieHus cMeceil: 1eiCTBHE MarHUTOM,
oTCcTanBaHKE, PUIBTPOBAHUE,
BEIMTAPUBAHUE, KPUCTALITU3AIIHS,
TACTUILIALAA.

TP

Vlabopamopnuiit onvim Ne 7. Pazoenenue

lcrnonn30BaHue ais
[I03HAHHST OKPYKAIOIIETO
MHpa Pa3TUYHBIX METOJIOB
(mabiroeHre, H3MEpeHNE,
OTIBIT, YKCIICPHUMEHT,
MOJIEITPOBAHKE U JIp.)

®dopmuposanue uatepeca K.YV,

K HOBOMY IIpEIMETY ®dopmupoBaHUe

yMeHHUs paboTaTh B
mapax, OTBe4aTh Ha
BOTIPOCHI YUUTEII,
YMEHHUE UCIIOIH30BATh
XAMHAYECCKUH SI3BIK
ILYV].

§4

PeakTuBbI 1
XUMHYECKOE
000pyIOBaHHE




cMecu JHCene3HbIX OnUI0K U cepbl ¢
nomouibo maznuma.

ﬂaﬁﬂpamopﬂblﬁ onbvim M&

\IIpuzomoenenue u pazoenenue cmecu
bicenesa u cepul, pazoenenue cmecu Heghmu
U 60001 (pacmumenbHo20 Macaa u 600bl).

dopmupoBaHue
yMeHUs HaOII01aTh,
JIeNIaTh BBIBOJIBI IPU
MPOBEJICHUH OTIBITOB,
yMeHUst paboTath ¢
KHUTON

NpU3HAK XUMUYECKOIL peaKyuuy
Viadopamopnutii onvim Ne9.

\IIpumepul ghuzuueckux agnenuil: ccubanue
CIMeKIARHOI MPYOKU, KUNAYEHUEe 600bl,
nnaenenue napaguna. Jlabopamopnutii
onvim Nel O TTpumepvl xumuueckux
e1enuil: 2openue opesecuHtbl,
63aumodelicmeue Mmpamopa ¢ CONAHO
Kuciomoi.

XUMHUUECKasl peaKius;
YMEHHUE OTJINYATh
XHUMHUUYECKHE PEaKIIUH OT
(hU3NUECKUX SIBJICHUN

FOPJOCTH 32 POCCUICKYIO
XHUMHUYECKYIO HAyKy

3.

OTUYCCKOC OLICHUBAHUC

2.YupasieHue
MTOBEICHUEM
HpasctBeHHO- napTHepa.
LYY,
1.®opmupoBanue
[I03HABATENbHOM 11eJIH
¢  XuMuueckue
bopmyIBl
¢  Tepmunst
P.YVY].
1.Ilenenonaranue u

IUTaHUPOBAHNE.

P.YVYI.

1.Ilenenonaranue u

IUIAaHUPOBAHHE.
\IIpakmuueckasn paboma Ne 2. Oenadenue [Mcnonb3oBaHue dopmuposanue unrepeca K. Y'Y/, §5 PeakTuBbl 1
HasvIKamu pazdenenus 00HOPOOHBIX U MIPAKTUYECKHUX H K HOBOMY IIPEIMETY dopmupoBaHue XIMHYIECKOE
HeoOHOpOOHBIX cMeceii: omcmausanue,  |1TabOPaTOPHBIX PadoT, yMeHUst paboTaTh B 00OpyIOBaHMe
dunvmposanue, evinapusanue, HECIIOKHBIX YKCIIEPUMEHTOB napax.
Kpucmannuzayus, OUCMUNIAUUA IUIs1 TOKa3aTeIbCTBA ILYVY.
(nepezonka). BBIBUTAEMBIX DopMupoBaHue
TP [IPETI0I0KEHUI; ONICcaHue yMeHHs  HaOmonaTh,

PE3YNIBTATOB 3TUX PadbOT JleNaTh  BBIBOJBI  IIPH

MIPOBE/ICHUH OTIBITOB.

P.YYI.

YMmeHue

XapaKTepu30BaTh

CYIIHOCTh  MOHATHHI

YHCTBIE BEIIECTBA H

CMECH U  CIOCOOBI

paszesieHust cMecen
Du3nyecKue U XUMUUECKUE SIBJICHUSI. [lo3HaKOMUTBCS C 1 .MortuBauus Hayuenuss K. YVY/. §6 PeakTuBsl u
TP BKHEHIIINMH XHM. MIPEAMETY XHUMUS 1. Pa3pemenne XHUMHUYECKOE
Vlemoncmpauuonnstii 3kcnepumenm Ne 2. [MOHSATUSIMU: GU3MYECKHE U 2. Pa3BuBath qyBCTBO 000pyI0BaHUeE,
«Bvioenenue u noznowjenue menna - XIMHUICCKHE SBICHUS, KOH(IMKTA JlaTank Temnepa-

TypBbI ILIATUHOBBII




10.

ATOMBI ¥ MOJIEKYJIbI, HIOHBI. BerecTsa
MOJICKYJISIPHOTO M HEMOJCKYJISIPHOTO
ctpoenusi. Kpucrammmueckue pernerku. TP
VIemoucmpayuonunstii onvim Ne 3.
«Temnepamypa nnaenenusn eeuiecme ¢
Pa3HBIMU MUnamu Kpucmaiiudeckux
peuwtémok»

YMmeHne XapaKTepUu3oBaTh
KPUCTATINTMYCCKUEC PCIICTKH.

1.MoTtuBaius Hay4eHus
[IPEAMETY XUMHUSL.

2. Pa3BUBaTh 4yBCTBO
TOpIOCTH 32
[POCCUMCKYIO.XUMHUYECKY
10 HAYKY

3. HpaBcTBEHHO -
STHYECKOE OIICHUBAHHE.

K.YYI.
1.Pa3pemmenue
KoH(]IMKTa
2.YmupapneHue
MIOBEICHUEM
TapTHepa.
ILYVY].
1.®opMupoBaHue

§7, 88

JlaTunk Temnepa-
TYpBI TIJIATHHOBBIH,
IaT4nK
TEeMIIEpaTypbl TEPMO
mapHbII




MO3HABATEJILHON IIEMH.
CHUMBOJIBI  XMMHYECKHX|
2JIEMEHTOB.

Xumuueckue GHopMyIIbl

TepmuHBI.

P.YV].

1. CaMOCTOSTENBHO
aJleKBaTHO OIICHUBATH
MPaBHILHOCTh
BBINOJIHEHUS JENCTBUS
u BHOCHTD
HEOOXOJUMEIE
KOPPEKTHBBI B

HCIIOJHEHNE Kak 110
XOJy €ro peaji3alluy,
TaK H B KOHIIE
IEUCTBHAL.

11.

[IpocTrie " CIIOKHBIC BEIICCTBA.
XAMUYECKHH  DJIECMEHT.  XHMHWYECKUH
3HaK. [IpocThie BemecTBa: METaJUIEl U
HEMETAJIIBI.

TP

Vlabopamopnwtii onvim Nel 1.
3Haxomcmeo ¢ oopazyamu npocmulx
eujecme: Memannoe u Hememanioe.
Onucanue ceoiicme.

JIabopaTopHbIii onbIT Nel2.

3y4eHne 00pa3noB MeTAJVIOB M
HEMeTAJJIOB (cepbl, Jkejie3a, A TIOMHHUS,
rpadura, meau u ap.).

YMeHue
XapaKTepU30BaTh
Ba)KHEHILINE XUMUYECKHE
MTOHATHS: XUMAYECKUH
PIIEMEHT, KI1aCCUPUKAITHS
BEIIEeCTB (HA TPOCTHIC U
CJIOYKHBIC BEIIECTBA).

1.
K.VV]I.

[IpEAMETY XUMUS

CBOIO MO3HIINIO U
TOPIOCTH 32 POCCUICKYIO
XUMHYECKYIO HAYKY
3.

COTPYAHUYECTBE MPH
PTHYECKOE OLEHUBAHUE

MotuBanys Hay4eHHus

1.ApryMeHTHpOBAaTh
Pa3BuBath 9yBCTBO

KOOPJIMHUPOBATH €€ C
MO3HULUSAMH NAPTHEPOB
HpascTBenHno- B

BEIPa0OTKE 001IIero
pelIeHus: B COBMECTHOU
nestenpHocTH. ILYVY /.
1.YMmenue
OpUCHTHPOBAThCA  HA|
pazHooOpaszue
cIr1Ioco0oB
3a1a4
2.YcraHaBiuBaTh
MPUYHHHO-
CIEACTBEHHEIE  CBSI3H.
P.YVI.
1.Ilenenonaranue u

pelieHus

§9,10

PeakTHBBI U
XHUMHYECKOE
000pyI0BaHUE




12.

TP

Vlabopamopmnutii onvim Ne 13,
3HaKoMcmeo ¢ 00pasuamu CoHCHbIX
6euyecme, MUHEPAI08 u 2OPHbIX NOPOO.
Onucanue ceoiicme.
VlemoncmpayuoHHblil IKCnepumenm Ne

C10>KHBIE BCIICCTBA UX COCTaB U CBOICTBA.

‘YMenue
XapaKTepU30BaTh
Ba)KHCHIITNE XUMHUUECKHUE
MOHSATHS:
XUMHUYCCKHUI JIEMEHT,
[IPOCTOE U CIOKHOE
BEIICCTBO.

YMeHue xapakTepru3oBaTh

1 .MoruBauus Hay4eHuUs
[IPEAMETY XUMUS
2.HpaBcTBeHHO-
STHYIECKOE OLCHUBAHHE.

K.YVYI.

1. Pa3zpemenue

KOH(IIUKTA

2. YrpaBneHue
MOBEICHUEM TIapTHEPa
ILYY].
I. dopmupoBaHHe
MO3HABATEJILHON IIETIH:
CHUMBOJIBI

§11, 12

PeaxTuBbl U
XHIMHYECKOE
000pyIOBaHHE
[Ipubop [T OTIBITOB
C IIEKTPUIECKIM
TOKOM




4. «Pa3znoscenue 600l ANeKmpudecKum

(OCHOBHBIC 3aKOHbI XUMMWH:

moxom» 3aKOH MTOCTOSIHCTBA COCTaBa XUMHHCECKHX
JIaGopaTopubiii onbiT Nel4, BEILECTB. SJICMCHTOB, .
HcnbiTanue TBEPAOCTH BeLIECTB € ;‘:M;I;;E:(He hopmyms;
noMoumbio Kosutekuuu «Mkana P I;,y it '
TBEPAOCTID. 1 Ilenenonaranue u
IUTAHUPOBAHHE
13. | ®opmynsl CIIOYKHBIX BellecTB. |YMEHHUe xapaktepusoBatb |1l MoTuBarus §13, 8§14  |PeakTuBHI U
KauecTBeHHBIIT U KOJIMYECTBEHHBIH [HOHATHS 00 OTHOCHUTEILHOM [HAYYCHUS K.YVY/. XUMHUYECKOE
COCTaB BellleCTBa. ATOMHOM M MOJICKYJISIPHOW [IpeAMETY XUMUS 1.Pa3pemenne 00opyIoBaHUeE,
TP Maccax. YMeHue HpascTBeHHO JIEKTPOHHBIE BECHI
VIemoncmpayuonunwiii sxkcnepumenm Ne  [PACCIATHIBATH - KOH(JTHKTA
5. «Pasnoscenue ocnoenozo kapoonama  |CTHOCHTENLHYIO PTHYECKOE OLCHUBAHUE. 2.YupaBieHue
veou (I1) (manaxuma)» MOJIEKYJISIPHYIO Maccy. MOBEJICHUEM TapTHEPa
ILYVYA.
1. DopMUpOBaHUE
[I03HABATENbHOM LIeNIN
¢ CumBOJIBI
XUMUYECKHUX
AIIEMEHTOB
¢ XuMuueckue
(bopMyIbr
P.YVI
14, | ®opmyinsl CIIOXKHBIX BEIIECTB. |YMEHHUE BbIUUCIATD: 1. MortuBarus Hay4eHUs §15, 816
KauecTBeHHBIH U KOJIMYECTBEHHBIH  [MacCOBYIO JIOJIIO K.YYA.

COCTaB BCHIICCTBA.

XUMHYECKOT0 dJIEMEHTA 110
(hopMyIe coeMHEHUSL
OmnpeneneHne aeKBaTHBIX
CII0COOO0B peIIeHHs
yaeOHOIt 3a/1a41 Ha OCHOBE
3aJTaHHBIX aJITOPUTMOB

[IpeaIMETy XUMHUS
2. HpaBcTBeHHO-
PTUYECKOE OLICHUBAaHUE

1.Pa3pemenue
KOH(IIHKTA
2.YupapneHue
MOBEJICHUEM TTapTHEpa
ILYVY/].
1. @opMupoBaHue
MO3HABATEJILHOH LIeNTN
*  CuMBOJIBI

XUMHUYECKHX
JJIEMEHTOB

¢ Xumuyeckue
bopmyIbl

¢  Tepmunst

P.YVI.

1.Ilenenonaranue u




15.

DopMyJIbl CIIOKHBIX BemecTs. HazBanus
CIIO’KHBIX BelleCcTB. PeakTHBBI. DTUKETKU.
P

YMeHue onpeaensiTs
BAJICHTHOCTH U 3HAYCHUE
BAJICHTHOCTH HEKOTOPBIX
XUMHYECKHX 3JICMCHTOB,;
HA3bIBaTH OWHApPHBIC
COCIMHECHUSL.

1.
K.YYI.
[IPEAMETY XUMUS

KOoH(]IMKTa
TOPAOCTH 32 POCCUMCKYIO

XUMHYECKYIO HAYKY
3.

MortuBarus Hay4eHUs

1.Paspemenue
PasBuBath YyBCTBO

2.Yupapnenue
MOBEJICHUEM
HpaBcTBeHHO- mapTHepa.

§15, §16,
§17

PeakTuBbI 1
XUMHYECKOE
000pyIOBaHHE




aJIeKBaTHBIE CIIOCOOBI
pereHus yueOHon
3aJ]a4y Ha OCHOBE
3aJ[aHHbBIX aJITOPUTMOB.

P.YVY].
1.Ilenenonaranue u
IUTAHUPOBAHUE
16. |['pymnisl XpaHEHUS! pEaKTUBOB. Y CIIOBHUS 'YMeHMe COCTaBIATh PeakTuBs! U
XpaHEHHUS U UCIOIb30BAHUS. (bopMyIbl OMHAPHBIX 'YMeHue BBICTpauBaTh K.YV . XUMHYECKOE
TP COCTMHECHMH TI0 U3BECTHOM |COOCTBEHHOE IIETIOCTHOE ~ YMEHHUE 00opynoBaHHe
BaJICHTHOCTH AJIEMEHTOB.  [MUPOBO33PEHUE: CaMOCTOSTENIEHO
0CO3HaBaTh NOTPEOHOCTb ~ OPraHU30BBIBATH
11 TOTOBHOCTBK ydaebHOe
caM000pa30BaHHIO. B3aUMO/ICHCTBHUE B
rpynme. ILYVYI.
Ymenue
IIpeoOpa3OBHIBATH
HHPOPMALIHIO u3
OJTHOTO BU/A B
JIPYTOM.
P.YY].
YMmenue  COCTaBIATH
IIaH pemeHus
poOJIeMBI.
17. [3akoH coXpaHEHHUS MacChl BEHIECTB. V MeHHe XapaKTepH30OBATh §19 Becbl 251eKTpOHHBIE
P . OCHOBHBIE 3aKOHBI XUMHH:
Vlemoucmpauuonuslit Ikcnepumenm Ne COXpaHeHHs Macchl Pa3BuBaTh HYBCTBO K.YYA.
0. «3aKOH COXpaHenUs MACCHL 6EUECME)  |porocTp: TOPJIOCTH 32 POCCHHCKYI0 ~ YMeHHe
TOHHMATB ero cymHocTs [WAIMHIECKYIO HayKy CaMOCTOSATEIIBHO
I 3HAYCHIE OpTaHHU30BHIBATH
yueOHOe

B3aUMO/ICHCTBHUE B
rpynne. ILYY/.

YMmenue
mpeoOpa3oBEIBATH
HHPOPMALIHIO U3
OJTHOTO BHJIA B
JIpyToil. P.YVI.
YMmenue COCTAaBJISATD
1aH peleHus

MPOOIIEMEL.




18.

XuMHUUYeCKre npeBpalieHus. XUMUYECKUe
peaKIuny.

P

JlabopaTopHblii onbIT Nels.

[Ipu3HAKHM NPOTEKAHUSI XUMHUYECKUX
peakumii: HarpeBaHue MeJIHOM
NPOBOJIOKH; B3aUMO/IeliCTBUE PACTBO-

'YMeHMe XapaKTepu30BaTh
OCHOBHBIE TTOJIOKEHUS
ATOMHO-MOJIEKYJISIPHOTO
Y4€HHS1, TIOHUMATh €T0
3HaUCHHE

'YMmenne chopMHpPOBATE Y
yyaruxcs yueoHo-
[103HABATENIbHBIN UHTEPEC
K HOBOMY ydeOHOMY
MaTepHally ¥ crocodam
peLIeHUsI HOBOW YaCTHOU
3agaun

K.YV,

1. YMenue
dhopmynupoBath

COOCTBEHHOE MHEHUE

M TIO3ULIHIO;
2.YMeHue yuuThIBaTh

pa3HbIe MHEHHS U
HUHTEPECH U

§20

PeakTuBbI 1
XUMHYECKOE
000pyIOBaHHE




POB €1KOr0 HATPa U XJIOPU/IA MeH;
B3aHMO/IeliCTBHE PACTBOPOB YKCYCHOM
KHCJI0THI M THAPOKAPOOHATA HATPHS.

000CHOBEIBATH
COOCTBEHHYIO
[TO3HIIMIO.

ILYVY/.

1. Ymenue
HCIIOJIB30BaTh 3HAKOBO-
CHUMBOJINYECKHE
CpEICTBa, B TOM YHCIIC
MOJEJIA U CXEMBI ISt
pelIeHns 3a1ag;
P.YV/].

1.Ymenue
CaMOCTOSITEILHO
aJIeKBaTHO OIIEHUBATH
MPaBUIBHOCTh
BBINOJIHEHUS IEUCTBHS
U BHOCUTD
HEOOXOAUMBIE
KOPPEKTHBHI B
HCIOJIHEHUE KaK II0
XOJIy €ro peaju3aiuy,
TaK U B KOHIIE
IEUCTBHS.




19.

XrMuueckue ypaBHEHUS.

BrinonHeHne TPEHUPOBOYHBIX YITPAKHEHUH
[10 COCTaBJICHUIO YPAaBHEHUN XUMHUECKUX

peakuui

YMEHHE COCTaBIATh
YPaBHEHUSI XHM.
[peaKLui.

1. Ymenue
OPHEHTHPOBATHCS Ha
[MOHUMaHKHE TPHYUH
ycrexa B yaeOHOi
eI TeTbHOCTH

K.YY/].

1. YMenue:

* CTPOWTH TIOHATHEIC
JUTA TapTHepa
BBICKa3bIBaHUS,
YYUTHIBAIOIINE, 9TO
MapTHEP 3HACT U BUJIUT,
a 4TO HET;

* 3a]1aBaTh BOMPOCHI;

* KOHTPOJIUPOBATh
JICHCTBUS TapTHEPA.
ILYVY/.

YwMmenue:

* OCYIIECTBIISTH AHAIIN3
00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIEeCTBECHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITH CHHTE3
KaK COCTaBJICHHE
LIEJIOTO U3 YacTe.
P.YV/.

YMeHus:

1 .Ocy1ecTBIsTh

§20




HTOTOBBIN B
MOIIAroBbIil KOHTPOIh
IO Pe3yNbTaTy;

2. AleKBaTHO
BOCTIPHHAMATH OIICHKY
YUUTEIS;

3. Pasnnuate cioco6 u
pe3yabTaT AEHUCTBUS

20.

TUnbl XUMUYECKUX pEeaKui

P
Vlabopamopmnutii onvim Nel6.
Tunwt XUMUYECKUX peaxyuii:

KUCJ1Ombl.

yMEHUe OIIPEAEIATh
[peareHThl U IPOIYKTHI
[PEaKINH;

[paccTaBIATh

paznosycenue 2uopoxcuoa meou  (II);Ko>ddurmeHTs B
63aumodeiicmeue icenesa ¢ pacmeopom|ypaBHEHUSAX PEAKIIMN Ha
iiopuoa meou (Il), e3aumooeiicmeue/0OCHOBE 3aKOHA

oxcuoa meou (II) ¢ pacmeopom conaHOU|COXPAHEHNS MACChI

BCIICCTB

1. Ymenue
OpPHEHTHPOBATHCS Ha
MOHUMAaHUEC MPUINH
ycriexa B y4eOHOi
IeATENEHOCTH

K.YYI.

YMmeHue

CaMOCTOSTENIFHO

OpTraHHU30BHIBATH

yaeOHoe
B3aUMOJICHCTBHUE B
rpymnme. ILYVYI.
YMenue
peoOpa30BHIBATH
HHPOPMALIHIO u3
OJTHOTO BUJIA B
JIpyTOM. P.YVA.
YMmeHue COCTaBIJIATh
IUTaH peeHus

poOIeMBI.

§21

PeakTHBbBI U
XHMHYECKOS
000pyI0BaHUE




21.

Ilonroroska x 'A, BITP

1. 3aKperuieHue 3HaHUU U
[PACUCTHBIX HAaBBIKOB YU- CA.
2. YMeHHe peliaTh TUIOBBIE
[IpUMEpPEI KOHTPOIHHO-
M3MEpPUTENBHBIX
MaTepHaoB

1. Ymenne
OPHEHTHPOBATHCS Ha
MMOHNMaHHE TPHIUH
ycrexa B yueOHOi
eATETbHOCTH

K.YVII.

VYmenne

CaMOCTOSITEIIFHO

OpraHU30BBIBATH

yaebHoe
B3aUMOCHCTBUE B
rpymnme ILYY.
YMmenue:
* OCYIIECTBIIAThH AaHATTU3
00BEKTOB C
BBIJIEJICHUEM
CYILIECTBEHHBIX U
HECYILLECTBEHHBIX
MIPU3HAKOB;
* OCYLIECTBJIATh CUHTE3
KaK COCTaBJICHHE
[IEJIOTO U3 YacTeil.
P.YY . Yvmenus:
1 .OcymiecTBasATh
HUTOTOBBIA U
MOIIaroBbIil KOHTPOJIb
10 pe3yNbTaTy;

§1-21




2. AznexBaTHO
BOCIIPUHHMAThH OIICHKY
YUUTEIS;

3. Pasnuuath ciocod u
pe3ynbTar AeUcTBUS

22. |TecToBblil KOHTPOJb: «OCHOBBI 'YMeHHe OBJIaCHUS
IKCIEPUMEHTAIBLHOM XUMUM. HABBIKAMH KOHTPOJIA U
OLICHKU CBOEH
nesITeIbHOCTH, YMEHHE
[IpEeIBHUJIETH BO3MOKHBIE
MMOCJIEICTBHS CBOUX
neiicTBU

'YMeHue OLIEHUTh CBOU
yaeOHbIe JOCTIKEHUS

K.YYI.

YMmenue
CaMOCTOSITENIbHO
OpTaHHU30BHIBATH
yueOHOe JelicTBHE.
ILYVY].

YMeHue
IIpeoOpa3OBHIBATH
nHdopmanuio u3
OJTHOTO BU/A B
JIPYTOM.

P.YVYI.

YMeHHne cocTaBiIsiITh

IJIaH peHICHUSA
nnhofneMr

Pasnea 2. [lpakTHKYM 110 M3y4YeHHUIO Ia30B: KMCJI0poAa U Boaopoaa (14 4)




23.

Kucnopoa. Peakiuu, ucnosib3yemsie st
[MOJIyIeHUsI KHCIopoia B jabopatopuu TP
VIemoncmpayuonnuiii Ikcnepumenm Ne

7. «llonyuenue u cooupanue Kuciopooa é
ltabopamopuu

U 3an0IHeHUe UM 2A30MemPa)

'YMeHHe XapakTepr30BaTh
KHCJIOPO KaK XMMUIECKHI
DJIEMEHT U MPOCTOE
BEILIECTBO; PACIIO3HABATH
OTBITHBIM [TyTEM KHUCIOPOJ
CobnroneHrie HOpM
[OBEICHUS B OKPYKAIOIIEH
cpeze, MpaBuIl 310POBOTO
00pasa KU3HU

'VYMeHnue copMupoBaTh y
ydaImmxcs yaeOoHo-
[103HABATENIbHBIN UHTEPEC
K HOBOMY ydeOHOMY
MaTepHally ¥ CIiocoboam
[pelIeHNs] HOBOW 4aCTHOM
3agaun

K.YVI.

1. Ymenue

(dopMynHpoBaTh

CcOOCTBEHHOE MHEHHE

1 [IO3HILIMIO;

2.YMeHne yIUTHIBATh

pa3Hble MHEHHS U
HUHTEPECH U
000CHOBEIBATh
COOCTBEHHYIO
MTO3UIIHIO.
ILYVY].
1. Ymenue
HCII0Ib30BaTh 3HAKOBO-
CHUMBOJINYECKHE
CPEJ/ICTBA, B TOM YHUCIIE
MOJEIN U CXEMBI I
peleHus 3a/1a4;
P.YV.
1.Ymenue
CaMOCTOSITENHHO
aJIeKBaTHO OLCHUBATH
HpaBI/IHbHOCTL
BBIIIOJTHCHU S )Ief/'ICTBI/IH
1 BHOCUTH
HEOOXOAMMBIE
KOPPEKTHUBHI B

§22

PeakTuBbI 1
XUMHYECKOE
000pyI0BaHUE




HCIIOJIHEHUE KaK IO
XOJy €ro peaau3alui,
TaK U B KOHIIE

24.

XMMUYECKUE CBOMCTBA KUCIOPOA.
(OKCHUIBI.

TP

Vlabopamopnutii onvim Nel7. «l openue
cepul u ghocghopa na 603dyxe u
Kucnopooe»

Vlabopamoprutit onvim Nel 8.

«l'openue ynceneza, meou, MazHus nHa
6030yxe u 8 Kuciopooe

Vlabopamopnotit onvim Nol9.
\Paccmompenue 0opasnuoe okcuoos
(yznepooa (IV), 6o0opooa, hocgpopa, meou,
Kanbyusa, yceneza, KpemMHun).

YMeHHe 00bSICHUTD
CYIIIHOCTH KPYrOBOpOTa
KHCJIOPOJAa B TIPUPOJIE,
[IpUMEHEHHE KUCIIOPOIa;
YMETb COCTaBIIAITh
YpaBHEHHSI XUMHIECCKHIX
peakuu,
XapaKTePUIYIOIINX
XMMHUUYECKHE CBOMCTBA
kuciopon Vcnonb3oBanue
MPAKTUYCCKUX U
mabopaTOPHBIX padoT,
HECJIOKHBIX IKCIIEPUMEHTOB
IS TOKa3aTeIbCTBa
BEIIBUTaeMBIX
[IPEIIIO0I0KEHHUI; ONIICaHUC
pe3yIBTaTOB STHX PadbOT

Pa3BuBaTH UyBCTBO
FOpPAOCTH 32 POCCUMCKYIO
XUMHYECKYIO HAYKY
DopMUpOBaHUE UHTEPECA
K IIpeaIMeTy

K.YVY/.

YMenune

CaMOCTOSITEILHO

OpPTaHU30BHIBATH

yueOHOe
B3aNMOJIEUCTBUE B
rpynne. ILYY .

YMmenue
npeoOpa3oBEIBATh
HHPOPMALIUIO u3
OJTHOTO BUZA B
JIpYrou.
DopMupoBaHue
YMEHHs  HaOIlIoIath,

J¢JIaTb BBIBOABI IPH
IMPOBEACHUM OIILITOB.

P.YVI.

VYMeHue COCTaBIATH
IJIaH penieHus
pOOIEMBI Ymenue
pacrmo3HaBatb
OITBITHBIM myTeM

KHCJIOPOJ, OMHCHIBATH
XUMHYECKHE pPEeaKIny,
HaOJIIoJaeMbple B XOJI€E
IKCIIEPUMEHTA.

§23, 24

PeaKkTHBbBI U
XHMHYECKOS
000pyI0BaHUE




25.

Ilonroroska x 'A, BITP

1. 3aKperuieHre 3HaHUU U
[PACUCTHBIX HAaBBIKOB YU- C.
2. YMEHME pelaTh TUIIOBIE
[IpUMEpPEI KOHTPOIHHO-
M3MEPHUTEINEHBIX
MaTepHaIOB

1. Ymenue
OPHEHTHPOBATHCS Ha
MOHMMAaHHE IPUIUH
ycrexa B yaeOHOi
e TEIEHOCTH

K.YVY/.

Ymenue

CaMOCTOSATEIBHO

OpraHu30BbIBaTh

yueOHoe
B3aNMOJIEHCTBHE B
rpynmne ILYVYI.
Ymenue:

* OCYILECTBJIATH aHATU3
00BEKTOB C
BBIIEIEHUEM
CYIIECTBEHHBIX
HecyH_[eCTBeHHbIX
TIPH3HAKOB;

* OCYIIECTBJIATH CHHTE3
KAK COCTaBJICHHE
LENOT0




M3 YacTeH.

P.YVII.

VmeHnus:

1 .Ocy1iecTBisATh
HTOTOBBIA H

MOMIArOBBI  KOHTPOJIb
10 Pe3yJIbTaTy;

2. AIeKBaTHO
BOCIIPHHUMATH OLICHKY]
YUUTEIS;

3. Pasnuuath croco0b
pe3ynbTatr AeUcTBUS

26.

Bo3nyx u ero cocras.

TP

Vlemoncmpayuounwiii sxkcnepumenm Ne
8. «Onpedenenue cocmasa 6030yxa»

'YMeHue XapakTepru3oBaTh
COCTaB BO3/1yXa
[IpuBeneHne npuMepos,
Mo100p apTyMEHTOB,

(hopMyIHpOBaHHE BHIBOAOB.

'YMeHHe OLIeHHBATh CBOIO
NEeATEIbHOCTD U
[IOCTYIIKU APYTUX JIFOAEH
C TOUKH 3pEHHS
COXpaHECHHUs
OKpY’KaloIIel cpebl

K.YV .

1. Ymenue:

* CTPOUTD MOHSATHBIC

U TapTHepa

BBICKA3LIBaHMS,

YYUTHIBAIOIINE, 9TO
TapTHEP 3HAET U BUIIUT,
a 4TO HET;
* 33/1aBaTh BOMPOCHI;
* KOHTPOJHPOBATh
JIeCTBUS TIapTHEpA.
LYV,
YmMmenue:
* OCYIIECTBIATH aHAIIN3
00BEKTOB C
BBIJIEJIEHUEM
CYIIIECTBEHHBIX U
HECYIIeCTBEHHBIX
MIPHU3HAKOB,
* OCYIIECTBISTH CHHTE3
KaK COCTaBJICHHE
1IEJIOT'0 U3 YacTell.
P.YVII.
YMmenus:
1.0cymiecTBIsATH
HTOTOBBIA U
TOUIArOBbI KOHTPOJIb
10 pe3yibTary;
2. AnexBaTHO
BOCIIPUHHMATH OLICHKY]
YUUTEIS;
3. Pazimmuate crnocob u
pe3yabTaT ACHCTBUS

§27

[pubop mis
OTIpeIeNICHUS
COCTaBa BO3yXa




27. |Bomopon. Ilonyuyenue Bogopona. Mepst 'YMeHMe XapakTepu30BaTh |[YMmenne chopMHUPOBATH K.YYI. §28 PeaxTuBbl U
0€30MMacHOCTH P pabOTE C BOJOPOJIOM. BOJOPOJ KaK XUMUYECKUN  [yCTOWYIMBHIN y4eOHO- YmMmenue XUMHYECKOE
[TpoBepKa Ha YMCTOTY. I peMyunii ras. HIIEMEHT U [03HABATENLHBIN HHTEpeC ~ “MOCTOMePne 06opynoBaHme

TP

K HOBBIM OOIIUM

OpraHn30BbIBATH




lemoncmpauuonunslit Ikcnepumenm Ne 9.
«Ilonyuenue u covupanue 600opooa 6
nnadopamopuu. Onvim Kagenouwiay

[IPOCTOE BEIECTRO,
[PAcIO3HABATH OTIBITHBIM
[TyTEeM BOJOPOI

crioco0aM pelieHus 3a1a4

yueOHOe
B3aNUMOJICHCTBHE B
rpyIIe.
IL.YVYA.
YMenue
peoOpa3oBEIBATH
nndopmanuio u3
OJTHOTO BHIA B
JIpyTOM.
P.YVI.
YMenue COCTaBJISATh
TUTaH pemreHus
POOJIEMEI.

28.

Xumuueckue CBOMCTBa
[IpumeHnenue.
Iemoncmpayuonnstii sxcnepumenm Ne 10.
«lloyuenue 6ooopooa peaxuyueii
AIIOMUHUA CO CMeCblo CyTibhama meou u
iiopuoa nampusa» TP
VIemoucmpauuonuslil Ikcnepumenm Ne
11.3anumamenvHole OnbIMbL C 6000POOOM:
lemarowan danka, e3pvlearouiuecs
ny3vipu, 1emaroujue MoliibHble WIAPUKU.

BOJIOPO/IA.

'YMeHHe cOCTaBlIATh
YpaBHEHHMSI peakUuid,
XapaKTEePU3YIOIINX
XMMHUUYECKHE CBOICTBA
BOJOPOJIa, HA3BIBATD
[IPOIYKTBI PEAKLINH

M cnons3oBanue
[PaKTUIECKUX U
mabopaTOPHBIX padoT,
HECJIOKHBIX KCTIEPUMEHTOB
TS TOKa3aTeNbCTBA
BBIJIBUTaEMBIX
MpEO0JIOKEHUN; ONTUCaAHUE
pe3yIBTaTOB 3THX PadOT

PasBuTHE BHYTpEHHEH
MO3UINH IIKOJbHNKA Ha
YPOBHE MOJIOKHUTEIBHOTO
OTHOIIEHHS K IIKOJIE,
[MOHUMaHUS
HEO0OXOAUMOCTH YUEHUS
DopMupoBaHuE UHTEpECA
K [IpeaIMeTy

K.YY/.
1. YMmennue:
* CTPOUTH TOHSATHEIC
JUTS TapTHEpa
BBICKA3LIBAHHSI,
YUYHTHIBAIOIIKE, YTO
napTHEp 3HAeT U
BHJIUT, a YTO HET;
* 3a71aBaTh BOMPOCHI;
* KOHTPOJIMPOBAThH
NIEHCTBUS TTapTHEPA.
ILYVY.
YwMmenue:
* OCYIICCTBIIATH aHATN3
00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;
* OCYIIECTBIISITH CHHTE3
KaK COCTaBJICHHE
LIEJIOTO U3 YacTei.
P.YVII.
VYMmeHus:
1 .Ocy1iecTBasTh
HWTOTOBBLIN H
MOIIAroBEIil KOHTPOIh
IO Pe3yNbTaTy;
2. AlekBaTHO
BOCIIPHHUMATH OLICHKY
YUHUTETIS;
3. Pazimuats criocob u

pe3yabTaT AeHCTBUS

§29

PeaxTussl 1
XIMHYECKOE
000pyIOBaHUE




29.

TecToBbI KOHTPOJL «IIpakTHKYM IO
HU3Y4YEeHHIO T'a30B: KHCJI0POIa U
BOIOPOJAY.

'YMeHue oBiaaaeHus
HABBIKAMH KOHTPOJIS U
OLICHKH CBOCH

'VYMeHHE OLIEHUTb CBOU
YUeOHBIC JOCTIKCHHUS

K.YVI.
YMmenune
CaMOCTOSTEILHO




e TSIILHOCTH, YMEHHE
[PEABHUIIETH BO3MOKHBIC
[MOCJIEICTBHS CBOUX
meiicTBHM

OpPTaHU30BBIBATH
yueOHOe JIeHCTBHE.
ILYY].

YMenue
peoOpa3oBEIBATH
nndopmanuio u3
OJTHOTO BUZA B
JIpyTOM.

P.YVYA.

YMeHue cocTaBiIsaTh
IUIaH peIIeHus

IpoOIIeMBI
Pasnesn 3. IIpakTHKYM 10 M3Y4€HHIO CBOICTB BOJbI H pacTBOpoB (10 u)
30. |Boma. MeToabl omnpeeieHus: CocTaBa Boabl |{CoOII0IeHAE HOpM §31, Bonp. |[aT4mk 37MEKTpO -
- QaHaJIN3 U CUHTE3. [OBEACHUS B ||.Pasurue BHyTpenueii  K.VV/I. 1,4,5, [IPOBOJTHOCTH,
TP OKpY’KaloIIei CPENe,  [MO3HMIMM MIKOJIBHMKA Ha ~ CCoePuicHersonar ctp.106 1 pOBOH
Vlabopamopnutii onvim Ne 20. NpaBUT 370POBOTO  [ypOBHE MONOKUTENBHOTO ™ MHUKPOCKOI
«Onpedenenue  6000nposoonoil U |obOpa3za KU3HU OTHOIIEHHUS K ILIKOJIE, JIOrOBapHUBAaThCA U

OUCMUNIUPOBAHHOIL 800b1»

[MOHUMaHHS
HEOOXOMMOCTH yYEHUS,
BBIPKCHHOT'O B
mpeobaaganiy yueOHo-
[03HABATENLHBIX
MOTHBOB U
[peIIOYTCHHN
COLIMANIBHOTO criocoba
OLICHKU 3HaHUI

MPUXOJUTH K 00IIeMy

pEILIEHHIO B

COBMECTHOM

JESITEIbHOCTH

myva

DopMUpOBaTh YMEHUE

MIPOBOJIUTH CPABHEHUE

U K1accHUKALHUIO 0

3a/laHHBIM KPUTEPUAM
P.YVA.
‘YMeHue yuyuTsBaTh
BBIJICJICHHBIE YUUTENIEM
OPUEHTUPBHI ICUCTBUS B
HOBOM Y4eOHOM
Marepuale B
COTPYIHUYECTBE C
YUUTEIEM




31.

DuznvecKkre 1 XUMUYECKUE CBOMCTBA BOJBI.
TP

Ulabopamopubtit onvim Ne2 1.

OKpacKka uHOUKAMopoe 6 HellmpaibHOu
cpeoe

Ulabopamopnutii onvim Ne22.
Cpagnenue npoé 600bl: 6000nPOEOOHOIL, U3
20p00CK020 OMKPBIMO20 6000€eMma.

'YMeHHe XapaKTepH30BaTh
CBOMCTBA BOJIBI
(XUMHUYECKUE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPTaHMYECKUX BEIIECTB),
B3alMOEHCTBHE BOJBI C
OCHOBHBIMH M KHCJIOTHBIMH
OKCHIaMH; COCTaBIISITh
YPABHCHUS XMMUYECKUX
[PEaKIHiA, XapaKTCPHBIX JIJIS
BOJIBI

'VueOHO-1103HaBaTEIbLHBIN

MHTEpEC K HOBOMY
yaeOHOMY MaTepHaly U
CIIoco0am penieHus

HOBOM YaCTHOH 3a7a4M;

K.YVII.

YMeHue:

* CTPOUTH IIOHATHBIE
JUIs TapTHEpa
BBICKA3bIBAHHS,

YYUTHIBAIOIINE, YTO
MapTHEP 3HAET U BUJIUT,
a uTo HET;

* 33]1aBaTh BOMPOCHI;

* KOHTPOJIHUPOBATh
JIEHCTBUS TapTHEPA
ILYVY. Ymenue:

* OCYIICCTBIATh

§32, TecTsl,
ctp. 109

PeakTuBbI 1
XUMHYECKOE
000pyI0BaHUE




aHaJn3 00BEKTOB C
BBIIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX
MIPHU3HAKOB;

* OCYIIECTBIISATH CHHTE3
KakK COCTaBJICHUE
LeJIOTO U3 YacTel
P.YVY].

YMmenus:

1 .OcymecTBisATh
HTOTOBBIA U
MTOIIIarOBBIN KOHTPOIh
0 Pe3yJIbTaTy;

2. AnexBaTHO
BOCIIPUHUMATD OLIEHKY
YUUTEI,

3. Pasmuyats ciocob u
pe3yabTat JeUCTBUS




32.

Boma — pactBopurens. PactBopel. TP
Vlabopamopnutii onvim Ne 23. «H3yuenue
Basucumocmu pacmeopumocmu euiecmea
om memnepamypuly

'YMeHnue naBaTh
OIpeICIICHNE TIOHSTHS
[PacTBOPBI, BH/bI PACTBOPOB,
CBOMCTBA BOJBI KaK
pacTBOPHUTEIIS,

Pa3BurHe criocoOHOCTH K
CaMOOIIEHKE Ha OCHOBE
KpUTEPHsI YCTICIITHOCTU
YIeOHOI e TeTbHOCTH

K.YVI.
1. YMenue:

* CTPOUTH ITOHATHBIC

JUIs IapTHepa

BBICKA3bIBAHHS,
YUUTBIBAIOINE, YTO
MapTHEP 3HAET U BUIUT,
a 4TO HET;

* 33/1aBaTh BOIIPOCHI;

* KOHTPOJIMPOBATH
JIEHCTBUS MapTHEpA.
ILYVY].

YMenue:

* OCYUIECTBIISITH aHAIIN3
00BEKTOB C
BBIJICJICHUEM
CYLLECTBEHHBIX U
HEeCYIIECTBEHHBIX
MIPU3HAKOB;

* OCYHIECTBIISITH CHHTE3
KaK COCTaBJICHHE
LIEJI0T0 U3 YacTeH.
P.YY /. Ymenus:
1.0cy1miecTBIsATh
HTOTOBBIA U
MOIIArOBbIN KOHTPOJIb
10 pe3ynbTary;

2. AJIeKBaTHO

§33, Bomp.
5 + TeCTHI,
cTp. 113

JlaTunk
TeMITepaTyphl
IUTATHHOBBIN




BOCIIPUHUMATH OLIEHKY
YUHUTETIS;

3. Paznuuath criocob u
pe3yJbTaT JEHUCTBUS

33. |HachlmeHHbIE u HeHachIeHHple  |[IpeicTaBIeHHE O 1 .PasButue BHyTpenneii  K.YVY]I. §34, Bonp.  [[lu¢posoii
pactBopel. TP Jlabopamopnutii onetm Ne  |CYIITHOCTH TIpoIecca MMO3ULIMM IIKOJIBHUKA HA Ymenue 4,5,cTp.  |MUKpoOCKOI
24. «Haoniodenue 3a pocmom [OJy4eHUs. KPUCTAJUIOB U3 [ypOBHE MOJIOKUTEIBHOTO  CAMOCTOSTEIHHO 116
kpucmannoen pacTBOpOB coneli ITokasars |oTHOmEHNS K IIKOITE, OPTaHM30BHIBATH

3aBHCUMOCTh [MOHUMaHHS yaebHoe
[paCTBOPMMOCTH OT HEOOXOUMOCTH YUCHHUsS,  B3aUMOJICHCTBHUE B
TeMIICPATYPBI BBIP2YKECHHOTO B rpyme.
npeobaagaHuy yueOHo- ILYYA.
[MO3HABATEIBHBIX Ymenue
MOTHBOB H mpeoOpa3oBHIBAThH
MIPEANIOYTEHUN UH(DOpPMALIIIO u3
COLIMAIBHOTO criocoba OJTHOTO BUZA B
OLICHKH 3HaHMUIA; JIPYTrOH.
2.DopMHupoBaHUE P.YYI.
BBIPAKEHHOM YCTOMYMBOW YMEHHUE COCTaBIATh
yIeOHO-TI03HABATEIbHON  TUIAH pEeIICHUs
MOTHBAITUH YUCHHSL. POOIIEMBI.
34. UlaGopamopnotit onoim M 25. |CdopmupoBats morsATHs  ([DopmupoBaHue K.YVY/I. §34 JlaTuuk
«Ilepecvlujennvlit pacmeopy «pa30aBICHHBIA PACTBOP», [BBHIpaKEHHOH ycTOiHunBO# COBEpIICHCTBOBATH [OBTOp.,  [TEMIIEPATypPHI
«(HACBIIICHHBII PACTBOPY», |yueOHO-IIO3HABATEIbHOW  YMEHHUE 3amadu 7, 8, IaTHHOBBIA
IEPECHIIICHHBIN PACTBOP» [MOTHUBALIUK yICHUSL. JIOTOBapHUBAThCS H 9 + TecTsl,
MPUXOJUTH K 00IIEMY ctp. 117

PELICHHUIO B
COBMECTHOM
nesrensHocty ILYY /L.
DopMHUPOBATH YMEHUE
MIPOBOJUTH CPaBHEHUE
1 KJTaCCU(PHUKAINIO TIO
3aJlaHHBIM KpUTEPUAM
P.YY].

YMeHue yuuTbIBaTh
BBIJICJICHHBIC YIUTEIEM
OPUEHTHUPHI IEUCTBUS B
HOBOM Yy4e0HOM
Marepuaie B
COTPYAHHUYECTBE C
YUHUTETIEM




KanengapHo-temaTu4eckoe NjiaHUPOBaHUE

9 kJ1ace
Tema ypoka ILnanupyemMble pe3yJbTaThl Kou-Bo Jlara |HUnpopman| Hcnosb3oBanu
Ne n/n Mpeamernbie YV]I JuunoctHeie  Mertanpeamernsie YYJ[ | 12C0B W OHHas | €
YV NMOJ/IEPKKA |  000py/10BaHHS
y4eOHukPyo| «Touka pocra»
sumuc I'.E. ,
Denvoman
@I XuMmus:
9KII.
BBeneHue B Kypc «9KcnepuMeHTAJIbHAsA Xumusa-9» (8 u)
1. \Beoouutii uncmpykmasc no Th Xumus - |[lats MOHATHE o |L MotuBa o VYV 4 TexHuka
HayKa SKCIlepuMeHTanbHas. TP npeamMere XUMHH.  |IUs] HAyYeHHs 1. Pasperenye Oe30macHOCTH B
VIemoncmpauuonnstit onotm Ne 1. |Chopmuposath PEAMETY XMMHA  ondymkra KaOWHETe XUMUH
O3nakomnenue ¢ 1a6OPamopHovIM [epBOHAYaIbHbIC 2.Pa3BuBath 2. Ynpasienne nenTpa «Touka
000opyoosanuem; npuémol 0e30naAcHoil  [IPEICTABICHHA: YYBCTBO [I0BEICHHEM apTHEpa Pocray.
pabomut ¢ HUM. a) O BEIIECTBE, @ TAKXKE O [FOPJOCTH 3a .YV, 3HAKOMCTBO C
[POCTBIX M CIOXHBIX [POCCHHCKYIO 1. DopMUpOBaHHE 000pYIOBAHUEM .
BEIICCTBAX; XHUMUYICCKYIO M03HABATEIHHOM 1IN
0) HauaTh popMHpOBATH  [HAYKY e CHMBOIEI
YMEHHE XapaKkTepu3oBaTh  [3. Hpascts XUMHUECKIX
BEILIECTBA, UCIIONB3YsS ISl [€HHO- ITUYECKOE 3JIEMEHTOB
PTOro MXx  (HU3MYECKUE |OlICHHBaHHE o XuUMHYECKHE
CBOMCTBA. (bopmybt
¢ Tepmunsl
* Anamm u
CHHTE3
P.YVY].
1.Ilenenonaranue u
TUIAHUPOBAHUE.
2. 4
BxoxHoe TecTupoBaHue MO
TEOPEeTHYECKUM U NMPAKTHYECKUM
3HaHUAM 3a 8 Kiace
Pasnen 1. MHoroo0pasue XMMHYECKHX peaKIiii B SIKCIIEPUMEHTAILHOM XUMUH
Tema 1. Xumuueckue peaxyuu (6 u)
3. I[pakmuueckaa pavoma Ne 1 «IIpasuna [YMeHne NONB30BaTHCA Pa3BuBatTh PerynsiTuBHbIe: 1
mexnuku 6ezonacnocmu npu padome ¢ [HarpeBaTeIbHBIMU YMEHHS OcCyIEeCTBIAIOT JlaTunk
abopamopHnvim 060pydosanuem. nmpudopaMu OLIEHUBATH MOLIATOBBIN KOHTPOJIh TCMIICPATyPhI
3yuenue CImpoenus niamenu) CUTYaInIo 1 IO pE3yNIbTaTy (TepMoOTIapHEIii),
OTIepaTHBHO ITo3naBaTenbHBIE: CIIUPTOBKA




[IPUHUMATD
[peleHue,
HaXOJUTh
aJIcKBaTHBIC
CII0COOBI
B3aUMOJICHCTBH 5
c

Ctposr peueBoe
BBICKa3bIBaHKE B YCTHOU U
MUCBMEHHOU (hopMe
KoMMyHHKATHBHBIE:
VYUUTHIBAIOT pa3Hble
MHEHUS U CTPEMSITCS K
KOODPIHHAIMU Pa3IHnYHBIX

BBIJIBUT'AIOT BEPCUU
peleHust mpooIeMbl,
OCO3HABaTh KOHEYHBII
pe3ynbTar
KoMMyHHKaTHBHbBIE:
OTCTauBaTh CBOIO TOUKY
3peHus], IPUBOANTD
apryMEHTBbI, HOATBEPXKIast
nx (aKTaMu paziaudarh B
YCTHOI pe4n MHEHHE,
JI0Ka3aTeNNbCTBa,
THIIOTE3BI, TEOPUU

OTHOKJIACCHUKA  ITO3MLUH B
MU BO BpEMst COTPYIHHYECTBE
POBEICHUS
[IPaKTUYECKON
a0OTEHI.
OBP B 3KCITEpUMEHTAIBHON XUMHH  [3HATH ONPEICIICHHUS dopmuposaTb §1, JlaTank
Ulabopamopnutii oneim Ne 1 OKHCIUTCIIBHO- MOTUBALLMIO K TEMIIEpPaTyphl
BOCCTAHOBHUTENHHOM [LIATHHOBBIN
«H3yuenue peakyuu e3au- LleneHanpaBaeH
deii @ PEaKINH, OKHCITUTES, . ho
MOOCHCIMGUA CYTbPUMA HAMPUA C | o VMOTh - HosHanaretsmmic:
nepoKcuoom 6000pooay Mo3HaBaTe/IbHO :
YPaBHHBATH OKHUCIUTEIBHO- BBIGUPAIOT OCHOBAHMST H
LeATeNbHOCTH,
BOCCTaHOBUTEIIBHBIC KPUTEPHH JIJIs
0CO3HaHHOE
peaKLu, pa3bsICHATD yBa)KMTEI'IbHIO ou KIaccu(UKAIMK PEaKIUi
[POIIECCHI OKUCTICHHS HPeOBPa3OBHIBAT
BOCCTAHOBJICHH, nobpoxkenatens HHGOPMALIIO W3 OHOO
PUBOIUTE IPUMEPBI HOe OTHOLLIeHMe K 9
OKHCITUTETBHO- BHAA B ZIPyrou 1
BOCCTAHOBUTCJIbBHBIX APYTOMY BBI6HpaTL AT cebst
UeoBeKY, ero
peaKIii. \Z ynoOHyro Gopmy
MHERWIO, (pHKCALMH TIPeICTaBICHH
MWPOBO33PeHU 10. yudopmammu
PerynsitTuBHbIe:




TemnoBoit 3PPEeKT XUMUIECKUX
peaknwii. [TorsaTHe 00 3K30- U
SHIOTEPMUYECKHUX PEAKLIUSIX.
Vlemoncmpayuonnwlii onvtm Ne
21 Ipumepol 2K30- U IHOOMEPMULECKUX
peaxyuil.

3HATH KJIaCCU(PUKATMOHHBINA
MPU3HAK TEPMOXUMHYECKIX
peakuuil. [lTonumaTh
3HaYCHHE TEPMIHOB!

rerutoBoi 3¢ dext

PeryasiTuBHbIE:
DopmupoBaTh BBIIBUTAIOT BEPCUH
[IETIOCTHOE pemIeHus IpoOIeMBl,

MHUPOBO33pEHHE, OCO3HABATH KOHEUHBIH
COOTBETCTBYIOI  PE3yJbTaT
ee coppeMeHHOMY Ilo3HaBaTesbHBIE:

YPOBHIO BBIOMPAIOT OCHOBAHUS U

§2

JlaTunk
TeMIIEpaTyphbl
MJIaTUHOBBIN




VIemoncmpayuonuslit onvim Ne 3
«Tennoeoii y¢hghpexm pacmeopenusn
Geuecme 6 600e»

XUMHUYECKON peaKLnH,
TEPMOXUMHUUECKOE
YpaBHEHHE PEAKIINH, YK30- U
PHIOTEPMHUUYECKUE PEAKIUH.
YMETh 3aluchIBaTh

pa3BUTHA
HaYKH.

KPUTEPUH AJIs

Kiaccudukanyuu
peakuuii
npeoOpa3oBHIBATH

nH}OpMaLHUIO U3 OJTHOTO

BHUJIA B IpYyro u
BBIOMpATh U1 ce0st

6UME/IbHbIX peakuuﬁ»

YYUTBIBAIOT PA3HBIC
MHCHHUSA U CTPEMATCA K
KOOpAWHALINN
PA3INIHBIX HOBI/II_II/Iﬁ B
COTPYAHUYCCTBE,

(bopMyIHpyIOT

cOOCTBEHHOE MHEHHUE U

TTO3HUIIHUIO

TePMOXUMHUYECKHE yno6Hyto hopmy

YPaBHEHUSI PEaKIyii i ¢bukcanmu

BBIYHCIITH KOJIMICCTBO [PEICTABICHHS

TSTUTOTHI T10 uHbOpMAIH

TEPMOXUMHUIECCKOMY

YPaBHEHHUIO PEaKIHH.
CKOPOCTh XUMHYECKUX PEaKIIUit 3HATH OIpEACICHIE @DopmupoBath  PerysisiTHBHbIE: §3 Jatunk pH
lemoncmpayuonnotii onvim Ne CKOPOCTH XHMHUIECKOH MOTHBALIHIO K CaMOCTOSITEIIEHO
ABsaunodeiicmeue yunka ¢ consmoiiu - [PCAKUAN 1 €€ 3aBHCHMOCTD - [lIC/ICHAIPABIICH 0OHAPYKUBAIOT U
yKeyeHoii Kuctomanu. OT YCITOBHI [POTEKAHHS HOU (bopMyIHpyIOT
Bsaumodeiicmeue panynuposantiozo peaxuuu. [ToHUMATH [03HABATENBHONU MPOOIEMYy.
YUHKG U YUHKOGOT NbLTIL C COTAHOT 3HauCHHEe TEPMHHOB nestensHocTH,  [l03HABaTelIbHBIE:
cucnomoii. Bzaumooeiicmsue oxcuoa KKATaNU3aTop, 0CO3HAHHOE, BBUIBJISIFOT IIPUYHMHBI U
Weou(11) ¢ ceproti Kucromoii paznoti (UHTHOUTOPY, «QEePMEHTBI». [yBaXXUTENbHOE U CIIEACTBUSA SBICHUH,
onyenmpayuu npu pasuvix oOpoXenaTeNnb  CTPOST JIOTHYECKUE
memnepamypax. HO paccyx1enus,
VIabopamopnbtii onvim Ne 2 yCTaHaBIHBAIOT
«U3menenue pH ¢ xooe TPHHHHAO =

CJIe/ICTBEHHBIE CBSI3H

OKUCAUMENTbHO-60CCMANO- KoMMyHHKATHEHBIE:




[IIpakmuueckan paboma Ne2.
\H3yuenue eruanus yciosuil
npoeedeHus XUMU4ecKoll peakyuu
Ha eé ckopocmv. Th TP
Ulabopamopnstii onvim Ne 3
«CpasnumenvHas XapaKmepucmuKa
6occmaHnoeumesbHoll CROCOOHOCIU
\(Memannoe»

'YMeTh onpenensTh, Kak
M3MEHUTCS CKOPOCTh
[peaKluy MO/ BIUSHUEM
[pa3IMYHBIX (PAaKTOPOB

Pa3BuBaTh
YMEHUS
OLICHMBATH
CUTYaIHio U
OTIepaTUBHO
[IPUHUMATD
[pereHme,
HAXOIHUTh
aJIcKBATHLIE
CIT0COOBI
B3aMOICHCTBH
; C

PeryasiTuBHbIe:
OCyIIEeCTBISIIOT
MOIIAaroBbI KOHTPOJIb
10 Pe3yIbTaTy
IHo3HaBarTe/bHbIE:
CrposT peueBoe
BBICKa3bIBaHHUE B
YCTHOM ¥ MUCbMEHHOMN
bopme
KoMMyHUKaTUBHBIE:
VY4uTHIBaIOT pa3HbIe
MHEHHS U CTPEMSITCS K

JlaTumk
HATIPSDKCHUS




OJTHOKJIACCHUKA  KOOPJMHALINY PA3IHIHBIX
MU BO BpEMsI MO3ULUN B

[IPOBEICHNUS COTPYJHHYECTBE
[IpaKTUIECKON

a00THI

Ilonroroska xk ' MA

1.3akperuieHne 3HaHUN U
[PaKTHYECKUX, PACYETHBIX
HABBIKOB yYaI[HXCS.
2.YMeHne penrats THIIOBBIE
[IpUMEpbI KOHTPOJIbHO-
M3MEPUTENBHBIX
MaTepHaioB

1. Ymenue
OpPUECHTHUPOBATHCS

Ha IOHUMaHUe

MIPUYHH yCIieXa B

yueOHOI

ICATCIBHOCTH K.yyzl.

VMeHHne caMoCTOATENLHO
OpPTraHU30BBIBATh yUeOHOE
B3aMMOJECICTBUE B IPYILIE
LYV,

VYmenue:
* OCYIIECTBIATH aHAIN3
00BEKTOB C BLIJIEJICHUEM
CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX
TIPU3HAKOB;
* OCYIICCTBJISATh CHHTE3
KaK COCTaBJIEHHUE IIEJIOT0
W3 YacTeu.
P.YVY].
YMmenus:
1.0OcymecTBiaTh
HWTOT'OBBINA M MONIArOBBIN
KOHTPOJIb 110 PE3yIIbTaTy;
2. AnekBatHO
BOCIIPHHHMATH OIICHKY
YUUTEIIS;
3. Pasmmuate ciocod u

pe3yJabTaT AeHCTBUS

Tema 2. Dnexmponumuueckan ouccouyuayusn (18 u)




DIIEKTPOIUTHIECKAS TUCCOITHAIIHS -
[JIAaBHOE YCJIOBUE MPOTEKAHUS
[peaKIuii B pacTBOpax.
VIemoncmpayuonulii onvim

WNed Hcnvimanue pacmeopos eewecms na

91IEKMPUUECKYI0 NPOBOOUMOCHIb.
V]guoiceHue UOHOE 6 DNIeKMPUHECKOM NoJe.

VIemoncmpayuonnslit onvim Ne§

3HATH ONpeICIICHUS
MOHITHI «dJIEKTPOITUTY,
(HEDJICKTPOJIUT,
(OQIEKTPOJIUTHYECKAS
nuccoluanusay. YMeThb
UJUTIOCTPUPOBATH
[pUMepaMu H3y9ICHHBIC
MOHATHSA ¥ O0OBICHATH
MIPUIIHY
PIIEKTPOIIPOBOJHOCTH
BOJHBIX PACTBOPOB COJIEH,
KHCJIOT U IIEJ0YEN.

DopMHUpPOBATH
OTBETCTBCHHOE
OTHOIIICHHE K
YUCHHUIO,
TOTOBHOCTB U
CIIOCOOHOCTBD K
CaMOPa3BUTHUIO U
camMoo0pa3oBaH
uro. Pa3BuBath
KOMMYHHUKATHBH
yIo
KOMIICTEHTHOCT

PeryasiTuBHBIE: CTaBAT
yueOHyI0 3a/1a4y,
OTIPEIeIIAIOT
MOCJIeI0BaTEILHOCTh
MPOMEKYTOUHBIX LIee ¢
y4€TOM KOHKPETHOTO
pe3yibTaTa, COCTABISIOT
IUTaH ¥ aJITOPUTM
JNEeNCTBUMN
Ilo3HaBaTebHbBIE:
CaMOCTOSITEILHO
BBICIISIIOT (DOPMYIHPYIOT

§ 6

JlaTumk snexTpo-
TPOBOJHOCTH




«QJIeKmpwmm bl U

b, YMCHIE

HeIIeKmpoumasl) YBaXaTb HHYIO MTO3HABATENILHYIO LEINb,
TOYKY 3pE€HMs IIPY  UCIIONIB3YS 00IIHe
00CyXKAEHUU MPHUEMBI PELICHUS 33134
poOJIEMBI. KommyHuKkaTHBHBIC:
KoHTpons u onienka
JICHCTBUY MapTHeEpa
10. [D1eKTpOIUTHYECKAS AUCCOMALIMSA  [3HATH ONPENEICHHSL DOpMHPOBATH PerynsituBHBIE: CTaBAT §7 PeakTuBEI 1
KHCIIOT , IIEJI0YEHi M COMEiA. MOHATHI «KHCIIOTa», O TBCTCTBCHHOE yueOHyIo 3a71a4y, XHUMHUYECKOE
((OCHOBAHHE», «COMb) C OINpeNeNnsoT o0opynoBaHue
OTHOILCHHE K
TOUKU 3PEHUS TEOPUU — MOCTIEeI0BATENBHOCTD PeakTuBbI U
PIIEKTPOIUTHYECKOM ’ MIPOMEKYTOUHBIX Liesei XHUMHUYECKOe
TOTOBHOCTb U 6
nucconuanuu. YMerThb C Yy4ETOM KOHKPETHOI'O OOOpYyAOBaHUC

0O0BSICHATH OOIIME CBOMCTBA
KHCJIOTHBIX H IIEJOYHBIX
[PaCTBOPOB HATMYIHEM B HUX
HOHOB

BOJIOPOJIA ¥ THIPOKCHUI-
MOHOB COOTBETCTBEHHO, a
TaK)Ke COCTaBIISTh
YpaBHEHUSI
PJIEKTPOJIUTUYECKOU
IMCCOLMALAN KHCIIOT,
OCHOBAHUM U COJICH.

CIIOCOOHOCTH K
CaMOPa3BUTHIO U
caMo00pa3oBaH
0.

pe3yabTaTa, COCTaBISIOT
TUTaH B aITOPUTM
IEUCTBUI
Ilo3naBaTeabHbIE:

CaMOCTOSATENIEHO
BBIACIIAIOT
(bopMyIHPYIOT
MO3HABATEJIBHYIO 1EJIb,
WCIIOJIB3YS O0IIIHe
MPUEMBI PEIICHHS 3a/1a9
KomMmyHukaTuBHbIe:
KonTpons n orienka
JIEHCTBUH MapTHepa




11.

CHIIBHBIC M CITA0BIC DIICKTPOJIHTHI.
Vlabopamopmuuwiit onvim Ne 4
«CunvHole u cnabvle IneK-
mpoumuLy

3HaTh OnpeeIIeHNUs
MOHSATHI «CTEIICHD
DIICKTPOIUTUYCCKOM
ITUCCOIMAIINNY, «CHUITbHBIC
HIICKTPOJIUTHI», «cla0bie
PIIEKTPOUTH». [IoHNMAaTh
[pPa3HUILY MEXTY CUIbHBIMU

1 c1a0BIMH QJIEKTPOJINTaMHU

DopmupoBaTh
OTBETCTBEHHOE
OTHOIICHHE K
YUCHHIO,
TOTOBHOCTB U
CIIOCOOHOCTH K
CaMOpa3BUTHIO U
caMmoo0pa3oBaH
HIo.

PeryasiTuBHBIE: CTaBAT
y4eOHyI0 3a/1a4y,
OTIPECTSIOT
MOCJIEI0BATEILHOCTD
MIPOMEXYTOUHBIX LEEH
C Y4€TOM KOHKPETHOTO
pe3ynbTarta, COCTaBIIOT
IUTaH U alITOPUTM
JIeHCTBUI
Ilo3naBaTenbHbIC:
CaMOCTOSATENIbHO
BBIACIIAIOT
bopMyIHpYOT
MO3HABATENBHYIO 1IETIb,
UCTIONB3YS 00mme
MPUEMBI PEIICHHS 3a/1a4
KomMmyHukaTuBHble:
KonTpons n ornenka
JIEHCTBUY MapTHEpa

§8

JlaTuuk sneKTpo-
[IPOBOTHOCTH




12. [Peakuu HOHHOTO OOMEHa. 3HATH OTpe/iesieHre §9 JlaT4auk smexTpo-
UlaGopamopnbtii onvim Ne 5 peakuuii HOHHOro 0OMeHa, [IPOBOJHOCTH,
«B3aumooeiicmeue 2udpoxcuda YCIIOBHS UX MPOTEKAHUS. no3aTop 00bEMa
Gapus ¢ ceproii Kucnomoiy YMmeThb COCTABIATE MOIHBIC PKUIKOCTH, OF0-
Moxrotoska k TUA U COKpallléHHbIE HOHHBIE  ([DPOpMHUpPOBATH ITo3HaBaTenbHbIE: peTka

YPAaBHEHUsI HEOOPATUMBIX  [MHPOBO33PEHHE, CAMOCTOSTEIIHHO
peaxIuii ¥ pa3bsCHATh COOTBETCTBYIOII  BBIJCIISIOT
MXCYIIHOCTD, IPUBOAUTD  [e€ dopmMynupyroT
[IPUMEPHI PEAKIMI HOHHOTO [COBPEMEHHOMY  T03HABaTEIbHYIO IIENb,
0OMEHa, UIYIINX 70 KOHIA. [yPOBHIO UCTIONB3Ys 00Iue
pa3BUTHA MPUEMBI PELICHUS
HayKU, 3a1a4
KOMMYHUKaTHBH KoMMyHHKAaTHBHBIE:
VIO KonTpons n orienka
KOMIICTEHTHOCT  JICHCTBHH MapTHepa
b 1 yBRXKEHHE K HHOW TOUKE 3pEHHS IPH
00CYXIICHUH PE3yIbTaTOB BHITIOIHEHHON
a0OTHL

13.|Peakun noHHOTO OOMEHA. 'YMeTh NpUMEHSATH MOBTOPUTH [laT4UK 3IEKTPO-
Vlabopamopuwtit onbim Ne6Peaxyuy T€OPETUYECKHE 3HaHMA Ha  [Pa3BuBaTh PeryasTuBHbIe: §9 [TPOBOJHOCTH
oOMena medncoy pacmeopamu  [IPaKTUKe, OOBACHATD YMEHHUS OcymecTBIAoT
9EKMPOIUMO8. pe3yNbTaThl IPOBOJUMBIX  |(OLICHUBATH TMOIIATOBBII KOHTPOIIb
Vlabopamopuvtit  onvtm Ne 7 |OIBITOB, XapaKTEePU30BaTh |CUTYAIUIO U 10 pe3yiIbTaTy
«Obpazosanue coneii AMMOHUA) YCIIOBUSI TPOTEKAHUS OIEepPaTUBHO IToznaBarenbHbIe:

IToaroroBka k TNA peakLuil B pacTBOpax [IPUHUMATD CrposT peueBoe

9JIEKTPOJIMTOB J0 KOHIA. peleHue, BBICKa3bIBaHHE B

HaXOJIUTh YCTHOU U IIMCbMEHHOU
a7IeKBaTHBIE dopme
CIIOCOOBI KoMMyHuUKaTHBHBIE:
B3alMOJICHCTBH YuuThIBatoT pazHble
1 C MHEHUSI U CTPEMSITCS K
OJTHOKJIACCHUKA  KOOPAWHALUH
MU BO BpeMs pa3NUYHBIX TO3ULUI B
[IPOBEJICHUS COTPYIHHYECTBE

PaKTHYECKOH PabOTEHI.




14.

IIpaxmuueckasn

«Pewienue  IKCnepuMEHMANbHBIX|
onpeoenenue,

Baoau Ha

anuonoe»Th

'YMeTh 0Ccy1ecTBIATh
XUMHYECKHE OTIBITHI Ha
3HaHME Ka4eCTBEHHBIX
[PEaKLMii; COCTaBIATh
MOJIHBIE M COKpaIEHHBIE
MOHHBIC YPaBHEHHMS
HEOOpaTHMBIX peakIuii u
Pa3bACHATDH UX CYIIIHOCTb.
XapakTepu30BaTh yCIOBUS
TEUCHMS PEaKIni, UILYITHX

10 KOHIIa, B PACTBOPAaX

DopmupoBaTh
MHPOBO33PEHUE,
COOTBETCTBYIOII]
ee
COBPEMECHHOMY
YPOBHIO
Pa3BUTHUSA

HayKH,
KOMMYHHUKaTUBH
yIo

KOMIICTCHTHOCT
b U YBAKCHHUC

PerynsiruBHbIe:
CTaBAT y4eOHYIO

3a7ady, ONPeAesIoT
MOCJIEI0BATENILHOCTD
MIPOMEXYTOUHBIX LEJEH
C Y4€TOM KOHKPETHOI0

pesynbTaTa,

COCTaBIIAIOT IUIAH U
ANrOPUTM AECHCTBUH
Ilo3naBaTenbHbIC:

CaMOCTOATEIIBHO

BBIJICTIA

0T

PeakTHBEI 1
XUMHUYECKOE
0OopynoBaHue




PIIEKTPOJIUTOB. K WHOU TOYKE
3peHus pu bopMyIHpYOT
00CYXIEHUH MI03HABATENBHYIO 11EIb,
pe3yJIbTaTOB HCTIONB3Ys 00IIne
BBITIOJTHCHHOM TIPUEMBI PEUICHUS 33129
paboTHI. KoMMyHUKAaTHBHbBIE:
KoHTpons u onienka
JIEHCTBUI MapTHEpa
15. [l 'uoponus coneii. Tlonrotoska k TUA  [3HaTh onpeneneHue DopMupoBaTh PerynsituBHbIE: BHOCAT § 10 PeakTuBbl 1
HAPONU3a CONICH. YMETh  |0TBETCTBEHHOE HEOOXOAUMbIE XMMHYECKOE
OINPEACIIATD XapaKTeP CPEIbloTHOLIEHHE K KOPPEKTHBEHI B JieiicTBHE 00OopyoBaHMe
PacTBOPOB COJICH 110 KX YUEHHUIO, TOCJIe €r0 3aBEPIICHUS
COCTaBy. TOTOBHOCTb U Ha OCHOBE €r0 U yuyeTa
CIIOCOOHOCTB K XapakTepa ceJaHHbIX
CaMOPa3BUTUIO U OIIHOOK.
camMo00pa3oBaH IMo3naBareabHbIE:
HIO. CTpOST peUueBoe
BBICKa3bIBaHUE B YCTHOM
¥ THCEMEHHOH popme
KoMMyHUKaTUBHBIE:
KOHTPOIHUPYIOT
JICHCTBUS IAPTHEPA
16. l[Ipaxmuueckas paboma Ne4. 'YMeTh NpUMEHSATh PerynsitTuBHblIe: IToBTOpUTH |PEaKTUBBI U
Pewienue yKcnepumenmanbHoix TeopeTHYecKre 3HaHug Ha  |Pa3BuBaTh OCYHIeCTBJ;IfIIOT Mo XIMHYIECKOE
sadau no meme NpakTUKe, OOBACHATH YMEHUS MOITAarOBHBIN KOHTPOIIb yueOHHKY |000pymoBaHUe
pe3yJIbTaThl IPOBOJUMBIX  |[OI[EHHUBATH 0 pe3yJbTaTy Marepuan
«Inekmponumuueckasn OIBITOB, XaPAKTEPU30BaTh  [CHTYALMIO U IMo3naBareabHbIE: riaser 11,
ouccouuauyus». Th YCIIOBUSI IPOTEKAHMS oTepaTUBHO Crposrt peueBoe
[peakiuii B pacTBopax [IPUHUMATh BBICKa3bIBaHKE B YCTHOI
PJIEKTPOJIMTOB JI0 KOHIIA. pelenue, U [TUCbMEHHOU (opme
HaXOANTh KomMyHuKaTHBHBIE:
a/IeKBaTHBIE Y4YUTHIBAIOT pa3HbIC
CIIOCOOBI MHEHHUS U CTPEMSITCS K

B3aUMOJICHCTBHU 51
C OJIHOKJIACCHUKA
MU BO BpeMsi
[IPOBECHUS
[IPAKTUYECKON

[paboTHI.

KOOPAMHAINH
Pa3IMYHBIX TIO3HUIIUHN B
COTPYITHUYECTBE




17.

TecToOBBII KOHTPOJIb nO pazoeiy
«MHoroodpazue XuMHYECKHUX
peaknuii B 3KCepUMEeHTATbHON
XUMHUID»

'YMETh HCIIOIB30BaTh
prOOPETEHHBIC 3HAHUS.

PerynsiruBHbIe:
DopMHUPOBaTh

OCYLIECTBIISIIOT
OTBETCTBEHHOE . .

MIOIIArOBBIN ¥ UTOTOBBIN
OTHOIIICHUE K

KOHTPOJIb 110
YUEHHIO,

C3yJIbTaTy.
TOTOBHOCTH H pesy y

CITOCOOHOCTH K
CaMOpa3BUTHUIO U

TloBTOpUTH
1o
yueOHHUKY
MaTepuan
TJIaBbI




CaMOOGpaSOBaH HI0.

Paznen 2. [IpakTHKYM 110 M3Y4€HHIO CBOICTB MPOCTHIX BENIECTB: HEMETA/UIOB H METAJLIOB, UX coequHeHnil Tema 3. Ceolicmea 2anozenos(10 u)

18. [["a;moreHsl: GU3NIECKUE U 3HATH 3aKOHOMEPHOCTH 2 §12 PeakTuBbI U
XUMHUUYECKUE CBOﬁCTBa M3MEHEHUS CBOICTB CI)()pMI/Ip()BaTL Pe[‘y_]];[”[‘p“;]-[],[e: XUMHUYCCKOC
Jlemoncmpayuonnuiii onvim Ne6 HJIEMEHTOB B A-rpymnimax. enocTHOG Mnasmpyior caon 00OpyI0BaHHE
Qusuueckue c8olicmea 2ai02eHos. YMeTb 1aBaTh MHPOBO33pEHHe, o
VlabopamopHhutii onvim XapaKTCPUCTHRY cooterctBytom AISHCTBHI BUCB%H f
No8Pacnosnasanue consinoii kuciomoi, 3IEMEHTOB-TAJIOrEHOB [0 UX IIOCTABJICHHOM 3a1a4eil u
10pu00s, Gponidos, 1oouds 1 fioda. MONIOKEHHIO B ce YCIIOBHAMH €€ PETICHUS

MepHOIMIECcKoil Tabnuue U |coBpeMenHoMy — I[lo3HaBaTebHbIE:
TP CTPOECHHIO aTOMOB. VPOBHIO CraBAT 1 HOPMYITHPYIOT

pa3BUTHUSA L[eJIN U IPOOJIeMBI YpoKa

"yKu. KoMMyHHKATHBHbIE:
AJIEeKBaTHO UCTIOJIB3YIOT
pedeBble CPEICTBA IS
3¢ GEKTUBHOTO PEIICHHUS
KOMMYHHUKATHBHBIX
3aga4 JINYHOCTHBIE:
Pa3sBUBAIOT OCO3HAHHOE
OTHOIIIEHHE K CBOUM
COOCTBEHHBIM
TOCTYTIKAM

19. [Xuop. CBo#CTBa U IPHMEHEHHE 3HATH CBOWCTBA XJIOPa Kak  (GopmupoBaTh  PeryasiTuBHbIe: 2 §13 Annapar s

xnopa TP

VIemoncmpayuounwiii onvim Ne 7
«H3yuenue guzuueckux u
XUMUUYECKUX c60UCME Xa0pa)

[IPOCTOI0 BEIIECTBA. Y METh
COCTaBIISITh U OOBSICHATD C
TOYKH 3pCHUA OKHUCIICHUSA U
BOCCTAHOBJICHUS YPaBHCHUA
peakuui,
XapaKTEPU3YyIOIUX
XUMUYECKHE CBONCTBA
XJ0pa.

L1e10CTHOE
MHPOBO33pEHHE,
COOTBETCTBYIOLL
ee

COBPEMEHHOMY

YPOBHIO

[pa3BUTHSA

HayKH.

Pazimuaror crioco6 u
pe3ynbTaT IeHCTBHSA
ITo3naBaTeabHbBIE:
Bmangeror o0mmm
MIPUEMOM DPELIECHHS
3a7a4
KoMMyHUKaTUBHBIE:
JoroBapuaroTcst 0
COBMECTHOI
JIeSATEIbHOCTH, IPUXOIS
K 001IeMy pPEIICHHIO

IIPOBEACHUSA XU~
MHUYCCKUX IIPO-
eccoB (AITXP)




20.

CoeMHEHUs TaIOTCHOB.
XIJ10poBOAOPOA.
VIemoncmpayuonnslit onvtm Nes

[Ionyuenue x10po8oo0opooa u
pacmeopenue e2o0 6 6ooe.

TP

3HATH CITOCO0 MOTYICHHS
XJIOPOBOJIOPO/Ia B
mabopaTopuu U YMETh
coOupaTh €ro B MpoOHPKY,
KOJIOY. YMeTh
XapaKTepU30BaTh CBOWCTBA
XJIOPOBOJIOPO/IA.

BocnuTeIBaThH
[POCCHUICKYIO
TpaXXTaHCKYIO

NIACHTUYHOCTD:

naTproTH3M,
1I060BE 1

[YBaXXCHHEC K

OTeuecTBy,
YyBCTBO

ropaocCTH 3a

ITo3HaBaTenbHbIE:
Bmaneror o0mmm
MPUEMOM PEIICHHS 33134
KoMMyHuKaTHBHBIC:
JloroBapuaarorcs o
COBMECTHOHU
JIESITeIbHOCTH, IPUXOJIAT
K 00IIeMy pemeHHIO.
PerynsatuBHbie:
[InanupyoT cBOU

§ 14

PeakTHBEI 1
XHIMHYECKOE
00OpyI0BaHKE




OTCYCCTBCHHYIO

JIENCTBHS B COOTBETCTBUH

HayKy. C IIOCTaBIEHHOM 3aaueit
U YCIIOBUSIMU €€
peanuzanuu
21. HpaKmuqec’(a}l pa60ma No 5. 3HATH 00IIHE U PeryasituBHbI€: [loBTOpH TH |PeakTUBEI 1
IMonyuenue conanoii Kuciomol u I/IH[[I/IBI/IElyaJlLHLIe CBOMCTBa OcyIHeCTBJ:I‘SHOT § 1215 XUMHYECKOE
usyuenue ee ceoiicme. TB TP COJITHOM KMCIIOTBL. YMeTh  [Pa3BHBaTh yMEHHS IOIIATOBBIA KOHTPOJb I10 00OpyI0BaHKE
OTJIMYATH COJIIHYIO KUCJIOTY |OLIEHUBATh pe3ynbTaty
1 €€ COJIN OT APYTUX KUCIIOT [CUTYallUIO U IMo3HaBaTeibHBIE:
1 conell. YMETh IPUMEHSTh |OMEePaTUBHO Crpost peueBoe
TEOpeTUYEeCKHE 3HAHUS HA  [IPUHUMATH BBICKa3bIBAaHUE B YCTHOM
MpaKTHUKE, OOBACHATD pelieHue, U IHCEMEHHOH hopme
[pE3yJbTaThl IPOBOAUMBIX  [HAXOIHUTH KomMmyHukaTuBHble:
OIBITOB, XapaKTEPU30BaTh |aJeKBATHBIC YUuTHIBaIOT pa3Hble
YCJIOBHUS IPOTEKAHUS CII0COOBI MHEHUS U CTPEMSTCS K

[peakuui.

BO BpEMs
IIPOBCACHUA

paboTEI.

[IpaKTUYECKON

B3aHMO,Z[€ﬁCTBH A ¢ KOOpAWHAIU PA3TIUIHBIX
OJHOKJIAaCCHHUKA MU HOSI/II_[I/Iﬁ B

COTPYAHUYECTBE




22.

ITonroroBka k TTA

3axperuieHle 3HaHUH u
[pacdeTHBIX HABBIKOB
ydaIuxcs.

'YMeHue pelmaTb TUIIOBBIE
[IpUMEPbI KOHTPOJIbHO-
M3MEPHUTEIBHBIX
MaTepHaoB

Ymenue
OPHUCHTHPOBATHCS
Ha TIOHHMaHue
[PUYUH ycriexa B
yaeOHO
IEeATENBHOCTH

K.YY/.

YMeHne caMoCTOSATSIIEHO
OpTraHHU30BBIBAThH YICOHOE
B3aNMOJIEUCTBUE B
rpyme

ILYVY/.

YMenue:

* OCYIIECTBIATH aHAITU3
0OBEKTOB C BEIIECICHUEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITH CHHTE3
KaK COCTaBJIEHHE IIEJI0TO
W3 YacTeH.

P.YVI.

YMenus:

1 .Ocy1ecTBasATh
HMTOTOBEIN M ITOIIArOBEIN
KOHTPOJIb 110 Pe3yibTary;
2. AnexBaTHO
BOCIIPUHUMATH OILICHKY




YUUTEIS;
3. Paznmuuats criocob u
pe3yJabTaT AEHUCTBUS

Tema 4. Ceotiicmea kucnopodau ceput (16 u)

. [Kuciopon: moiyuenne 1 XUMHYECKIE DopMUpOBaTH PerynsiTuBHbIE: 17 PeaxTuBbl U

23 POt a 3HaTh 3aKOHOMEpHOCTH uenlz)cnlzoe HJ‘IaI)-I’I/I FOT CBOU ' XUMHYICCKOE
CBOHCTBA. M3MEHECHHS CBOWICTB arpy

N MHUpPOBO33PECHUE,  JICHCTBUS B CBSI3U C 000pyI0BaHUEC
VIemoncmpayuonnwiii onsim Ne 9. PJIIEMEHTOB B A-rpynmnax, . .
COOTBETCTBYIOIIICE IMOCTABJICHHOU 3aa4yeii u
«Ilonyuenue u cobupanue Kuciopooa 6  |ONPEIEICHAE IOHATHS
COBPEMCHHOMY YCIIOBHUSIMU €€ PEIICHUS.
ltabopamopuu AIIOTPONMH. Y METh TaBaTh
ypoBHIO pa3BuTHs Ilo3HaBaTeabHBIE:
U 3aNONHEHUe UM 2a30Mempay XapaKTEPUCTUKY JIEMCHTOB
. HAYKU. CTaBST U POPMYITHPYIOT
Vlabopamopnutii onvim Ne9. «I'openue M IPOCTHIX BEILIECTB
LENTH | IPOOIeMBI ypoKa
cepbl Ha 8030yXe U 6 KUC10p0ooe» [OIrPYIIIBI KUCJIOPOIa TI0
N KomMmyHukaTuBHbIe:
Vlabopamopmnutii onvim Nel (). X TI0JIO)KEHUIO B
. aJIeKBaTHO HUCTIONB3YIOT
«l'openue rceneza, meou, MazHus Ha MepHUOIUIECKON TabuIe 1
pedeBbIe CpecTBa st
6030yXe U 8 KUC0poOe» CTPOEHUIO aTOMOB. Y METh
3} PEKTHBHOTO peIICHUS
OOBACHATE, IOYEMY YHCIIO
KOMMYHUKATHUBHBIX 3a4a4
MIPOCTHIX BEIIECTB B
HECKOJIBKO Pa3 MPEBHIIIACT
YUCIIO XUMUIECKUX
SJICMEHTOB.

24, |Cepa. XuMHUYECKHUE CBOMCTBA CEPBI. DopMupoBaHue PeryasTuBHble: PeakTuBbl,
Vlemoncmpayuonnsii onsim 3HATH PH3MUCCKUE U [[CJIOCTHOTO PaznmyaroT crocob u KOJUICKITUH U
Ne10.Annomponnwie Moduduxayuu cepor. [KAMUIECKHE CBOWCTBA CEPHI.[MUPOBO33PCHUS,  PE3YJbTAT ACUCTBHS XUMHYIECKOE
Osnakomnenue ¢ o6pasyamu cepo u eé 'YMeTh COCTaBIATh cooTBeTcTByON]  [lo3HaBaTeIbHBIE: 000pyI0BaHUE
npupoonbIxX coedunenuil. YpaBHEHHS PEaKINH, ero coBpeMeHHOMY Biageror o01mum

[10ITBEPKTAFOIIIAX YPOBHIO Pa3BUTHS TMPHEMOM PEIICHHS 33134

OKHCITUTEIbHBIC U HAYKU. KoMMyHUKATHBHbBIE:

BOCCTAaHOBUTEJIBHBIE JoroBapuBatorcs o §18
CBOICTBA CEpbI, CPABHUBATH COBMECTHOI

CBOMCTBA MPOCTHIX BEILLIECTB
Cephl U KUCJIOPO/a,
Pa3bACHATH 3TU CBOICTBA B
CBETE MPEJCTaBICHUN 00
OKHCIIUTEIbHO-
BOCCTaHOBUTEJIBHBIX

nporeccax.

JIeATETLHOCTH, TIPUXO.IA K
00IIeMy PEHICHHUIO.




25.

CoelMHEHUS CEPBI: CEPOBOIOPOI,
cep0B8000poOHas Kucioma.
CynbusL.

VIemoncmpauuonHslil onvim
Wel106pazywr npupoonsix cyrb@udos u
cynvgpamos.

Ulabopamopuwtit oneim Nel 1.

Th Kauecmeennvie peakyuu Ha

3HATBH CII0COO MOJTyYEeHUS
cepoBOIOpPOAA B
1abopaToOpuu U ero
CBOlCTBa. YMeETh
3aIMChIBATh yPaBHEHHMS
peakuui,
XapaKTepHU3yIOIINX
CBOIfCTBa CEpOBOOPOLA, B
MOHHOM BHJIE, IPOBOINTD

Ka4C€CTBECHHYIO

DopMHPOBATH
OTBETCTBEHHOE
OTHOIICHHE K
YUCHHIO,
TOTOBHOCTB U
CIIOCOOHOCTB K
CaMOpa3BUTHUIO U
camMoo0pa3oBaH
HIO.

PeryasiTuBHbIC:
YUUTHIBAIOT TPABUIIO B
TUITAHUPOBAHUU U
KOHTpOJIE CrIoco0a
pemeHus
Ilo3naBartenbHbIe:
Hcnone3yror nouck
HEOOXOIUMOM
HHPOPMALIUH IS
BBITIOJTHEHHS YIEOHBIX

§ 19

Anmnapar Jis
MIPOBEACHUS XU-
MUYECKHUX peak-
uuit (AIIXP), mpu-
0op 1L ImoTy4e-
HUSI Ta30B WIIH
annapat Kumnna
PeakTuBHI,




CyIb@dUO-UOHBL 8 pacmeope.

TP /lemoncmpayuonHwlii Onvim
\Nel2: «llonyuenue ceposodopooa u
uzyueHue e2o Ceolicme.
Vlabopamopuuiit oneim Nel2:
«Cunmes ceposooopooa.
\KauecmeeHnnoie peakyuu Ha
cepo600opoo u cyibhuony

[peaKIunio Ha CyabGUI-
MOHBI.

3aJaHuH C
UCTIONBb30BaHUEM
y4eOHOI TuTepaTypsl
KoMMyHuKaTHBHBIE:
Kontpoaupyror
JieificTBUe MapTHEpa.

KOJUICKIIUH H
XHUMHUUYECKOE
00OpyI0BaHUE

26.|Coenunenus cepbl: okcun cepsol (IV), [3HaTh cBOMCTBA CEPHUCTOTO PeryasiruBHbIe: §20 Anmapat Uit
CePHUCTAs] KUCIIOTA H €€ COJH. ra3a, CEpHUCTOM KHCIOTh. |DopMHpOBaTh Y4UTHIBAIOT MPABUIIO B [IPOBEICHUS XH-
. 'YMeTh cOCTaBIsITh OTBETCTBEHHOE  IJIAHUPOBAHHUHU U MHUYECKHXpEaK-
VIabopamopnutii onvim Nel3 Th N .
YpaBHEHHUsI peaKiuii, OTHOILIEHHE K KOHTpOJIE criocoda uuii (AITXP)
\Kauecmesennvie peakyuu Ha cyab@um-
WOHYL 6 pacmEope. XapaKTepH3yIOLnX YUCHHIO, peeHus
N CBOMCTBA 3THX BELIECTB, TOTOBHOCTB H IMo3naBartesbHbIE:
VIemoncmpayuonnwtit onvim Ne 13.
e . O0O0BSACHSTH IPUYHHY CIIOCOOHOCTB K VICTIOJIB3YIOT TMOKCK
«Hisyuenue ceouczne CEPHUCMOZO |y 11anieHIs KNCTOTHBIX CaMOpa3BUTHIO H  HEOOXOMMOM
ca3a U CEPHUCMOU KUCTIOMbL) MoK JEH, TPOBOINTH camMo00pa3oBaH  MH(OPMAINHU JUIs
KaueCTBEHHYIO PEaKIIUIO Ha |10, OCHOBBI BBINOJTHEHHS y4EOHbBIX
CyIb(QUT-HOHBL. DKOJIOTMYECKON  3aJaHuil ¢
KyJIbTYPHI, HCTIONB30BAaHNEM YueOHOH
COOTBETCTBYIOII  JIUTEPATYPHI
eii coBpeMeHHOMY KoMMyHUKaTHBHBIE:
YPOBHIO KoHTponupyroT nerictBue
HKOJIOTHYECKOT0  MapTHepa.
MBIIIITCHHS.
27.|Coenunenus cepsl: okcun cepsl (VI), [3Hath cBolicTBa DopMupoBaTH PeryasiruBHbIC: § 21 PeakTuBsl 1
CepHast KHCIIOTa H €€ COIN. pa30aBIeHHON CEpHOM OTBETCTBEHHOE  PasnmuuaroT crocob u XgMI/I‘IeCKoe
. KHUCJIOTBL. YMETh OTHOILIICHHUE K €3yJIbTaT AEUCTBUS OOOpYyAOBaHUC
Ulabopamopuwiit oneim Nel4 pesy A Py
3aIUChIBATh YPaBHEHUsI YUEHHIO, IMo3naBarenbHbIE:

Th Kauecmeennvie peaxyuu Ha
cyrbpam-uomnvl 6 pacmeope.

TP

peakuui,
XapaKTepU3yIOLIHX
CBOICTBa pa30aBICHHON
CEpHOI KUCIIOTHI, U
Pa3bICHATh X B CBETE
npejcTaBiIeHuit 00
QIIEKTPOJIMTUYECKOM
ITUCCOIHAIUH U
OKHCITUTEIHHO-
BOCCTAHOBUTCJIIBHBIX
npoieccax, MPOBOIANTH

KaueCTBEHHYIO PEaKLUIO Ha
CyIb(haT-UOHBI.

TOTOBHOCTB U
CIIOCOOHOCTB K
CaMOpa3BUTHIO U
caM000pa3oBaH
1I0.

BrnaneroT oOmym
TIPUEMOM PEIIeHUS 3a1a4
KoMMyHUKATHUBHbBIE:
JoroBapuBarotcs o
COBMECTHOM
JESITeTbHOCTH, TIPUXOISAT
K o0memy




28.

CBOJCTBa CEpHON KHCIIOTHI
VlabopamopHhutii onvim

WNel5U3yyenue ceoticme ceproti

3HaTh CBOMCTBA
KOHLICHTPUPOBaHHON
CEepHOI1 KHCIIOTHI M CLIOCO0
e€ pa30aBIeHMUS.

JIruHOCTHBIE.
DopMHUpPOBATH
OTBETCTBEHHOE

OTHOIICHHNEC K

PeryasiTuBHbIE:
[TnanupytoT cBOU
JeHCTBUS B COOTBETCTBUU
c

§21

PeakTuBbI U
XHUMUYECKOE
00OpyI0BaHHE




KUC10mbul

'YMETh oT/IHYaTh

YIEHUIO,

KOHLIEHTPUPOBAaHHYIO TOTOBHOCTb U
CEpHYIO KHCJIOTY OT CIIOCOOHOCTH K MOCTaBJIEHHOH 3a1a4uei u
pa30aBICHHOMH, CAaMOPA3BUTHIO U YCIOBUSMH €€ pean3aliim
yCTaHaBIMBaTh camooOpa3oBaH  IlozHaBaTelbHBIE:
3aBUCHUMOCTb MEXTY 110. Brnaneror obmmm
CBOMCTBaMU CEPHOU MPUEMOM PELICHNUS 3a/1a4
KHCJIOTBI ¥ €€ IPUMEHEHUEM KoMmyHukaTuBHbIe:
KonTponupyrot neiictust
napTHepa
29. [Moaroroeka k [TMA YMeTh peniaTtbh pacu€THbIC ®opmupoats  PeryJjsiTuBHbIE:
3a]jauy 110 YPaBHEHUSIM 0TBETCTBEHHOE  OCYIIECTBISAIOT
XUMUYECKUX Peaklnii ¢ OTHOLLIEHUE K IOILIArOBBII KOHTPOJIb 110
HICTIONIb30BaHUEM BEIECTB, [yUCHMIO, pe3ynbTaTy
COJIePKALITIX TOTOBHOCTH U Ilo3naBaTenbHbIE:
OTIPE/ICNIEHHYIO T0JTI0 CIIOCOOHOCTB K BrnageroT o6mum
[IPUMECEH. CaMOpPA3BUTHIO U IIPUEMOM pEIICHUs 3a1a4
camooOpa3oBan  KoMMyHHKaTHBHbBIE:
150008 KonTponupyrot neiictBust
napTHepa.
Tema 5. Ceoiicmea azoma (10 u)
30.|A30T: pu3MUecKre U XUMHUYECKHE DOpPMHUPOBATH PerynsiTuBHbIE: §23
CBOIiCTRA. 'YMeTb XapaKTepu30BaTh LIEJIOCTHOE [TnanupyroT cBOM
XMMHMYECKHE DJIEMEHTHI HA [MHUPOBO33PEHHE, JCWUCTBUS B CBSA3H C
OCHOBAHMM MX IIOJIOKEHUS B [COOTBETCTBYIOI]  IIOCTAaBJICHHOM 3a1aueit u

[EpUOINYECKON cUCTEME U
CTpPOEHUS X aTOMOB. 3HaTh
CBOMCTBA a30Ta. YMETh
0OBSICHATH IPUUNHY
XUMHYECKOU MHEPTHOCTHU
A30Ta, COCTABIATH
YpaBHEHUSI XUMUUECKHUX
[peakuui,
XapaKTepU3YIOLIIX
XUMUYECKHE CBONCTBA
a30Ta, U Pa3bSICHITb UX C
TOUKH 3PEHUs
[peICTaBICHUH 00
OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIX

poreccax.

ee COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HAYKH, U
KOMMYHHUKATHBH
VIO
KOMIIETEHTHOCT b
B OOIIICHUH 1
COTPYIHUYECTBE
CO CBEPCTHHKAMH.

YCIIOBHSMU €€ PEIICHUS.
I[Ho3naBatenbHbIe:
CraBsat u GopMyIHPYIOT
LENH 1 IPOOJIEMBI YpOoKa
KommyHuKkaTHBHBIC:
AJIeKBaTHO UCHOJIb3YIOT
pedeBbIe CpecTBa st

3¢ hexTHBHOTO pemeHus
KOMMYHHKATHBHBIX 313




31.

AMMHaK.
VIemoncmpayuonnwtit onvim Nel4
Th Tonyuenue ammuara u e2o

3HaTh MEXaHU3M
00pa3zoBaHus MOHA
AMMOHMSI, XUMHUYECKHE

DopMHUpPOBATH
L[IETIOCTHOE
MHPOBO33PEHHE,

PerynsiruBHbIe:
IInanupyoT cBOU
JieficTBUSA B CBSI3H C

§24

JlaTunk snexTpo-
[IPOBOTHOCTH




pacmeopenue 6 6ooe.
Ulabopamopuuiit onvim Ne

16

«OcHOGHbBLE CBOIICIEA AMMUAKA)

CBOMCTBA aMMHaKa. Y METh
COCTaBIISATh ypaBHEHUS
peakuui,
XapaKTEePU3yIOIINX
XUMHUYECKHE CBOMCTBA
aMMUaKa, ¥ pa3bsACHATh UX C
TOYKH 3PEHUS
[pe/ICTaBICHUI 00

COOTBETCTBYIOII
ce
COBPEMEHHOMY
YPOBHIO
pasBUTHU
HayKH.

MOCTaBJICHHOM 3a1a4en u
YCIOBUSIMU €€ PELICHUS.
Ilo3naBaTenbHbIC:
Crassit ¥ HOpMyIUpPYIOT
LN U TPOOIIeMBI ypoKa
KoMMyHuKaTHBHBIE:
Kontpomupyror
JIEHCTBUS apTHEpa

PIIEKTPOJINTUYECKON
TICCOLIMAIINH U
OKHCJINTEIHHO-
BOCCTAaHOBUTEIBHBIX
mporeccax.
32. \lIpakmuueckas paboma Ne 6. YMeTs nonmy4ats aMmMuak ([GopMHpPOBAThH PerynsituBHbie: §25 PeaxkTuBbl U
Ionyuenue ammuaxa, usyuenue ezo |PEIKIHCH HOHHOTO oOmeHa ;(KC’)MMyHI/IKaTI/IBH anlHpr}OT cBOU XHMHYECKOE
M 1 10Ka3bIBaTh ONBITHBIM JICWCTBHS B CBSI3H C o0opynoBaHue
ceoticme. Th TP . . N .
yTéM, 4TO COOpAHHBIN ra3 |[KOMIIETEHTHOCT  HOCTaBJICHHOMH 3a1auel u
— aMMHUaK, aHAIM3UPOBATH |b B OOLIEHHH YCIIOBUSIMH €€ PEeICHNUS.
[PEe3YJIbTAThI OIBITOB U N IMo3naBarenbHbIe:
nennath 0000IIaoII1e corpyaundectBe  CraBsT U GOpMyIUpPYIOT
BBIBOJIBL. © I ¥ IPOOIeMBI YPOKa
coepeTHiat KoMMyHMKATHBHbBIE:
B Iporiecce AJIEKBAaTHO HCIIOJIB3YIOT
yaeOHo- peueBbIe CPeICTBA JIIs
nccinenoBarense  IGEKTUBHOTO PEIICHHS
KO KOMMYHMKATHUBHBIX
eI TeIIbHOCTH. 3a1aq
33.|Coxn aMMoHUS. 3HaTh KaUE€CTBEHHYIO DopMUpPOBATH PeryasiruBnbIe: § 26 PeakTuBbI U
Ula6opamopuutit oneim Nel7 Th PEAKIIMIO HA HOH AMMOHHS. |[KOMMYHHKATHBH [TaHUPYIOT CBOM XUMHIECKOE
\Bzaumooeticmeaue coneti AMMOHUS CO 'YMETh COCTaBISITh Yo JICUCTBUS B CBSI3U C 00opynoBaHue

werouamu

TP

YpaBHEHUS] XUMUUECKHUX
peakuui,
XapaKTePU3YIOIIIX
XUMUYIECKUE CBOMCTBA
cojiet aMMOHUS, U
[Pa3bSACHATH UX B CBETE
MpeJCTaBICHUH 00
SIIEKTPOIUTUYECKOM
JTICCOIUAIIAH.

KOMITETEHTHOCT
b B OOIICHIH

12
COTpyIHIYECTBE

CO

CBEpCTHUKAMU
B rpoLecce
yaeOHO-

KCCIIEOBATEIIBC
KoM
TeSITEILHOCTH.

[IOCTABJICHHOM 3a/1a4eil
U YCIIOBUSIMH €€
pemeHus.
Ilo3naBartenbHbIC:
CraBaT u
(bOpMYyIHPYIOT LIENU U
npo0JIeMBbl ypoka
KommyHuKkaTHBHBIC:
KonTponupyror
JIEHCTBUS NIapTHEPA




34.

/A30THas KUCJIOTAa.
VIemoncmpayuonnsle onvtmal
\NeNel5-17: «Ilonyuenue okcuoa
azoma (IV) u uzyuenue ezo
ceolicmer; «Oxkucnenue oxkcuoa

azoma (II) 0o oxkcuoa azoma (IV)»;
«B3aumooeiicmeue okcuoa azoma
(IV) ¢ 6000ii u Kuciopooom,
nonyueHue azomuoii KUC10mbl»

3HaTh CTpOEHUE
MOJICKYJIBI 230 THOU
KHCJIOTEL. YMETh OOBACHSTD,
YeMy paBHBI BAJICHTHOCTh
aToMa a30Ta M €r0 CTEICHb
OKHUCIICHHS B MOJICKYJIC
A30THOI KUCIIOTHL. YMETH
COCTaBIIATH YPaBHEHUS
XUMUYECKUX PEaKIUiA,
JIe)KaIMX B OCHOBE
[IPOM3BOJCTBA A30THOM
KHCJIOTBI, U Pa3bsACHATD
3aKOHOMEPHOCTH MX
[pOTCKaHUS

DopmupoBaTh PeryasituBHbIe:
LIEJIOCTHOE YUHUTHIBAIOT NIPABUIIO B
MHpPOBO33PCHUE, IUITAHHPOBAHWUH H
COOTBETCTBYIOI] KOHTpOJIE criocoda

ee pemeHns

. [lo3HaBaTebHBIE: HCIIOIH3YIOT IOUCK
HE0O0X0IMMON HH(OOPMAITHH AJIST BHITIOTHEHUS
YIeOHBIX 3aJaHUH C UCTIOIF30BAaHIEM
yueOHOM JTUTepaTypsl,
KoMMyHHKATHBHBIE: KOHTPOJIUPYIOT
elicTBHE MapTHepa J0r0BapHBaIOTCS O
COBMECTHOM JIeSITEIbHOCTH, IPUXOIAT K
00111eMY pEIIeHUI0

§27

Tepmope3ucTop
HbII TaTYUK
TeMIIepaTyphl,
inatuuk pH,
maTYnuK
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