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PABOYAS ITPOI'PAMMA
BHEYPOUHOI 1eATeJIbHOCTH «O4eBUIHO 0 HEBEPOSITHOM
IJIM1 8 KJI1acCOB ¢ MCMOJIb30BaHUEM 000pya0BaHus HeHTpa «Touka
pocTay

Ha 6a3e uentpa «Touka pocta» obecriednBaeTcsl peaau3alus 00pa3oBaTeNbHBIX MPOrpaMM €CTECTBEHHO-
HAyYHOM W TEXHOJIOTMYECKOW HAIIPABICHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBHH C TPEOOBAHUSIMHU
3aKOHOJAATeNbCTBA B cdepe oOpasoBaHus U ¢ y4éroM pexkomenaauuii denepanbHOro omeparopa yueOHOTO
npeaMeTa «XuMUs».

Pabouas nporpamMa cocTaBjieHa HA OCHOBE CJIeIYIOIIMX JOKYMEHTOB:

o DyHIaMEHTANIbHOTO SApa CoAepX aHHs 00lero o0pa3oBaHHUS U B COOTBETCTBUU C [ OCynapCTBEHHBIM
cTanmapToM obmero oOpa3oBaHus (mpuka3 MuHucTepcTBa oOpa3oBaHMs U Hayku Poccuiickoit
Ddeneparuu ot 17.12.2010 1. Ne 1897).

o  @enepanpHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit deaepammm» Ne273-03 ot 29 nexadbps 2012.

e [IpumepHOil mporpaMMbl OCHOBHOTO OOIEro OOpa3oBaHMS MO XUMHH s 8-9 KIIacCOB, JIOMYIICHHAS
JenaprameHTOM 00pa30BaTEIbHBIX IIPOTpaMM U CTaHAApTOB 0b1Iero oopazoBanus MO POD.

o ®denepanbHOro nmepeyHs y4eOHUKOB, pEKOMEHAOBAHHOTO (OMYyIIEHHOT0) MUHUCTEpCTBOM 00pa3oBaHus
1 Hayku PO Kk ucnonp30BaHuIO B 00pa30BaTEIbHOM Ipoliecce B 00111e00pa30BaTEIbHBIX YUPEKJACHUIX Ha
2022-2023 y4eOHbIii TOI.

e TpebGoBanuii k pe3yiabTaTaM OCHOBHOIO OOIIEro OOpa30BaHUSA, TPEACTABICHHBIX B (QeneparbHOM
roCy/1apCTBEHHOM 00pa30BaTEeNLHOM CTaHAapTe 00Iero oopa3oBaHus BTOPOro MOKojleHus. B HuX Takxe
YUUTBHIBAIOTCS HJICH Pa3BUTHS U (OPMUPOBAHUS YHUBEPCAIBHBIX YUCOHBIX JIEHCTBUU 11 OCHOBHOI'O
o01m1ero o0pa3oBaHus.

e MeToanUecKuX peKOMEHIali MUHHUCTEpCTBA npocBenieHns Poccuiickoit @enepannu no «Peanuzanun
00pa3oBaTeNbHBIX MPOTPAaMM €CTECTBEHHOHAYYHOM M TEXHOJOTUYECKOW HAIMpPaBICHHOCTEHW MO XUMHH C
UCIIONIb30BaHNEM 000pyaoBaHus meHTpa «Touka pocTan(yTBEepkKAEHBI pacrnopsbkeHneM MUHUCTEpCTBa
npocseiieHus Poccuiickoit @enepanuu ot 12 stuBaps 2021 r.Ne P-6).

e OcHoBHOI oOpa3zoBatensHON nporpaMmMbl MBOVY «l"opomumenckas CII Ne2» na 2022-2023 yueGHbII
TO/I.

e VYuyebHoro rana nporpaMmmbl MBOY «"opoaumenckass CIII No2y na 2022-2023 y4ueOHbI roj.

Y4eOHO-MeTOAMYECKOE 0O0ecieYeHHe Kypca XUMHUHN OCHOBHOM 0011e00pa30BaTe/IbHOM HIKOJIbI

1. O.C.Tabpuenss. Xumus: 8 Ki1.: yued.1s o0meoodpasosar. yupexaenuii / I'. E. Pynsurtuc, @. I'. ®enpaman.
— M.: IIpocsenienue.

2.  Xumus: 8 KII.: DJIEKTPOHHOE TIPUIIOKEHNE K YICOHHKY.

3. Tapa H. H. Xumusa. PaGoune nporpammsl. IIpenmernas nunust yue6HuxoB I'. E. Pymsutuca, @. T.
®enpamana. 8—9 kmacceel / H. H. IM'apa. — M.: [Ipocsemienue.

4. TabpyceBaH. . Xumus: pabouas terpans: 8 ki. / H. U. 'abpyceBa. — M.: [Ipocserenue.

5. Tapa H. H. Xumusa: 3amaunuk ¢ «momomHuKOM»: 8—9 k. / H. H. I'apa, H. U. T'abpyceBa. — M.:
IIpocsemienue.

6. Pamenkuit A. M. Xumust: qumaktudeckuid marepuan: 8—9 k. / A. M. Pagenkuii. — M.: [Ipocsemnienue.

7. Tapa H. H. Xumus. Ypoxku: 8 xi. / H. H. I'apa. — M.: [Ipocserenue.

O0ecneyenune yyammxcs:
1. O.CTabpuensn. Xumus: 8 KI.: yueOHHMK Al oOuieoOpa3oBarenbHbIX yupexaeHuid -M.; IIpocsemienue,
2017-2019 rr.
2. Tapa H.H. Xumust: 3agagnuk ¢ «mmomontaukom»: 8-9 kmaccsl / H.H. INapa. — M.: TIpoceernienue.
3. bubnuoreka Hay4HO- MOMYJSIPHBIX W3JAHUNA [T TIOJTYUYEHUS TOTIOJIHUTENbHON HH(POPMAIMHU 110 MIPEIMETY
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(B KabWHETE XMMHH U B IIKOJILHOW OUOINOTEKE).
4. DnekTpoHHBIE 00pa30BaTEIbHBIC PECYPCHI.

IlepeyeHb JOCTYNHBIX HMCTOYHUKOB HHGOPMALH
B pazzene npeacraBieH CIUCOK KHUT U CCBUIOK Ha CAMTHI, B KOTOPBIX 0ojiee ogpoOHO OCBEIIEHBI

pas3IMYHbIC ACHEKThl PACCMATPUBAEMBbIX BONIPOCOB. MIX MOXKHO pEKOMEHA0BATh KaK YUUTEI0, TaK U

00y4aeMbIM, IPOSBUBIIMM HHTEPEC K U3y4aeMOi TeMe.

1. Bacunses B.I1., Mopo3soga P.I1., Kouepruna JI. A.IlpakTukym mo aHaJIUTHYECKON XUMUU: Yueb.mocodne

it By30B.— M.: Xumus, 2000.— 328 c.

2. TI'pocce 3., BaiicmanTtens X. Xumust 11 J10003HaTeIbHbIX. OCHOBBI XUMHH M 3aHUMATEIbHbIC
onbITel.I'JIP.1974.11ep.c nem.— JI.: Xumus, 1979.— 392 c.

3. Heprronsi B. ®.Mup Bogsr.— JI.: Henpa, 1979.— 254 c.

4. Xumun . M. O6mas xumus. [Ipaktukym L-muxpo. PykoBoactBo st crynearoB.— M.: MY, 2006.—

322c.

5. MHcnonw3oBanue mudpoBIX 1abopaTopuii Mpu 00yUYeHUN XUMHH B cpeaneit mkone/ becnanos I1.
N.lopodee M.B., XKunun J[.M., 3umuna A.U., Opxexosckuit [1.A.— M.: BUHOM. JlaGopaTtopus
3Hanui, 2014.— 229 c.

6. Kpucramisl. Kpucramnorunparel: Metoguueckue ykazaHus K JadopaTopHbsiM padotam. Mudraxosa H.III.,
IlerpoBa T.H., Paxmarynnuna 1. ®.— Kazans: Ka3zan. roc. texnon.yn-t., 2006.— 24 c.

7. Jleencon M.A.100 BonpocoB 1 OTBETOB 10 XUMHUM: MaTepuasl JJisl IKOJIbHBIX pedepaTos,
(baKyIbTaTUBHBIX 3aHATHN M CEMUHAPOB: YueOHoe mocoorne.— M.: «M3narensctBo ACT»: «31aTenbCTBO
Actpenby, 2002.— 347 c.

8. Jleencon U. A. Xumnueckue peaknuu: TernoBoi agdext, paBHoBecue, ckopocts.— M.: OO0

«3narenbcTBO Actpens, 2002.— 192 c.

9. Jlypse lO. YO. CnpaBounuk no ananutudeckoit xumun.— M.: Xumus, 1971.— C.71—89.

10. Hazapora T.C., I'pabeuxuii A.A., JlapoBa B. H. Xumudeckuii sxciepuMeHT B mikoje.— M.:

[Tpoceemenne, 1987.—240 c.

11. Heopranunueckas xumus: B 3 1./ Ilog pen. YO. /1. Tperbskosa.T.1: ®u3nko-XuMHUECKHUE OCHOBBI
HEOpraHMYEeCcKON XUMuu: YUeOHUK 11 cTyl. Bblcul. yueb.3aBeenuit/M. E.Tamm, FO. JI.TpeTpsikoB.— M.:
N3parenbckuit nentp «Akagemusi», 2004.—240 c.

12. TlerpsHo M. B. CaMoe HEOOBIKHOBEHHOE BemecTBO B Mupe.— M.: [legaroruka, 1976.— 96 c.

13. Crpensaukona JI. H. U3 uero Bc€ cnenano? Pacckassl o BeniectBe.— M.: Syza-mipecc.2011.— 208 c.

14. CycnennuxoBa B.M, Kucenesa E. K. PykoBo/icTBO 10 mpUroTOBIEHHIO TUTPOBAHHBIX pacTBOpoB.— JI.:

Xumus, 1967.— 139 c.

15. ®apaneit M. Ucropus ceeun: Ilep.c anrn./Ilox pea.b. B. HoBoxunosa.— M.: Hayka. [ maBHas penakuust
¢u3nko-mMaTemarnuyeckoi nutepatypsl, 1980.— 128 c., min.— (bubnmoreuka «KBaHT)

16. Xomuenko I'.I1., CeBacthsiHoBa K. 1. OKHCINTENBHO-BOCCTAHOBUTENIbHBIE peakiuu.— M.: [IpocBerienue,

1989.— 141 c.

17. Duumknonenus mis aerein. T.17. Xumus / I'nas.pen.B. A.Bonoaun, Bea.Hayd.pen.M.Jleeacon.— M.:

Agsanra +, 2003.— 640 c.

18. DprumoJl.Boga: kHUTa 0 caMOM BaKHOM BeliecTBe B Mupe: mep.c pua.—M.: Kommac I'na, 2019.— 153 c.

19. YeptkoB U.H., XKyxos 1. H. Xumuueckuii sKkcriepuMeHT ¢ MaJIbIMU KOJTMYECTBAMU PEaKTHBOB. M.

[Ipocsemenne, 1989.— 191 c.

20. Caiitr MI'Y. IlporpammMa Kypca XUMHHU JJIs1 ydaniuxcsi 8—9 kiiaccoB 00111€00pa30BaTENbHOM HIKOIIBI.

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

21. Caiit ®UIIN. OTKpHITHIN OaHK 3aJaHUN A1 POPMUPOBAHUS €CTECTBEHHO-HAYYHON TPAMOTHOCTH.

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

22. Caiit Enunas komekius nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.

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

23. Caiit ®enepanbHblii HEHTP UHYOPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http:/fcior.edu.ru/
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1. COAEP KAHUE ITPOI'PAMMBI
BHEYPOYHOH IeSITeILHOCTH «DKCIEePUMEHTATIbHAS XUMus» 1151 8kiaaccoB (70 yacoB)
C CII0JIb30BaHUEM 000py10BaHNs LM (PPOBOIi 1abopaTopuu

«Touka pocra»
Pa3znes 1. OCHOBBI IKCIIEPUMEHTANBHON XUMHUU (22 1)
XuMHs — HayKa dKCIIEpUMEHTalIbHAas. BBOAHBIN MHCTpyKTax 110 Th
Jemoncmpayuonnsiii 3xkcnepumenm Ne 1.0O3nakomiieHue ¢ 1a60paTopHbIM 000pyI0BAaHUEM; TPUEMBI
0e301macHO# paboOThI C HUM.
Ilpakmuueckasn paooma Ne 1. [1IpaBuna TeXHUKH O€30IIaCHOCTH MPHU pabOTeE C J1abOpaTOPHBIM
obopynoBanueM. M3yueHue CTpOCHUS TUIAMEHI
Meroasl TO3HAHUS B XUMHUH. DKCIIEPUMEHTAIIbHBIE OCHOBBI XUMHUH
Jlabopamopnutii onvim Nel.PaccMoTpeHUE BEMIECTB C pa3IMYHBIMU (PU3HYSCKUMHU CBOMCTBAMH (MEIb,
KeJe30, IMHK, Cepa, BOAA, XJIOPUJT HATPUs
Jlabopamopnutii onvim Ne 2. «J1o KaKoii TeMIepaTypbl MO’KHO HarpeTh BEIIECTBO?»
Jlabopamopnutii onvim JNe3./3ydyeHue CBOICTB BEIIECTB: HArpEeBaHUE BOJIbI, HATPEBAHUE OKCUIA KPEMHUS
(V).
Jlabopamopnuiii onvim Ne 4. «VI3mepeHre TemMrnepaTypbl KUIIEHHs BOJbI C TOMOIIBIO TaTYHKA TEMIIEPaTyphl U
TEPMOMETPA»
Jlabopamopnuiii onvim Ne 5.«Omnpeenenue TeMnepaTypsl IUIaBICHUS U KPUCTAJUIM3AIMH METaIa
[lepBoHavabHBIE XUMUYECKUE MTOHATHS. UHCTHIE BELIECTBA U CMECH
Jlabopamopnuiii onvim Ne6. ViccnenoBanue pU3N4IeCKNX U XUMUYECKUX CBOMCTB MIPUPOIHBIX BEIIECTB
(M3BECTHSIKOB).
UYuctele BemecTBa U cMecu. CriocoObl pa3enieHus: CMeceil: eHCTBUE MarHUTOM, OTCTauBaHue, PUIbTPOBAHUE,
BBITIAPUBAHUE, KPUCTAJUTH3ALINSA, TUCTUIIIALIHS.
Jlabopamopuutii onvim Ne'l. Pa3zneneHue cMecu Kele3HbIX OMUIIOK U CEpPhl ¢ TOMOIIbIO MarHuTa.
Jlabopamopnutii onvim Ne8.IlpuroToBiieHue U pa3elieHUe CMECH XKelle3a U CEPbl, pa3JieIcHne cMecH HepTH 1
BOJBI (PACTUTENHHOTO Macia v BOJbI).
Ilpakmuueckan paboma Ne 2. OBrajeHre HaBbIKAMU PAa3/1€JICHUS OJJHOPOIHBIX U HEOJHOPOIHBIX CMECEH:
oTcTauBaHue, PIIBTPOBAHKE, BBIMTAPUBAHUE, KPUCTAILTU3ALINSA, JUCTUIIIALNS (TIEPErOHKa).
dusznuecKkre 1 XUMUIECKHE SIBJICHUSI.
Jlemoncmpayuonnsiii Ikcnepumenm Ne 2. «BpiieneHue U MOTJIOMIEHHE TeIla — MPU3HAK XUMUYECKOM
peaxum»
Jlabopamopnuiit onvim Ne9.Ilpumepb! pu3ndecKux sBIEHUI: cruOaHne CTEKISHHONW TPYOKH, KUTISTYCHHE
BOJIbI, TIJIABJICHUE TTapaduHa.
Jlabopamopnuwiii onvtm Nel0.IlprMepsl XUMUYECKUX SIBJICHUN: TOPEHHE JPEBECHHBI, B3aHMO/ICHCTBHE
Mpamopa ¢ COJITHOW KUCIOTOM.
ATOMBI 1 MOJIEKYJIBI, HOHBI. BelecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO cTpoeHus1. Kpucrammueckue
pEIIEeTKU.
Jlemoncmpayuonnstit onvim Ne 3.«TeMrepatypa MIaBIeHUs BEIIECTB C Pa3HBIMU THITAMU KPUCTAIUTHYECKIX
PELIETOK
[IpocTeie u cnoxHbIE BEMECTBAa. XUMHUUYECKUAM 3JIEMEHT. XMMHYECKUM 3HAK. [IpocThie BenecTBa: MeTalibl U
HEMETaJUIbL.
Jlabopamopmuwtit oneim Ne 11. 3nakoMcTBO ¢ 00pa3amMu MPOCTHIX BEIIECTB: METAJIJIOB M HEMETAILIOB.
Ornucanue CBOKCTB.
Jlabopamopuutii onvim Nel2.V3ydenne oOpa3IioB METAIOB M HEMETAJLIOB (CEphI, XKelle3a, aTlOMUHUS,
rpaduTa, Meu 1 1p.).
CI10>KHBIE BENIECTBA UX COCTAaB U CBOMCTBA.
Jlabopamopnutii onvim Ne 13. 3nakoMCcTBO ¢ 00pa3iiaMu CIIOKHBIX BEIIECTB, MUHEPAJIOB ¥ TOPHBIX TTOPO/I.
OnucaHuie CBONCTB.
Hemoncmpayuonnwiii 3xkcnepumenm Ne 4. «PaznoxxeHue BoJbl IIEKTPUUECKUM TOKOM»
Jlabopamopnuwtit oneim Neld.VIcnipiTaHue TBEPJOCTH BEIMIECTB C MOMOIIBIO Kojuiekiun «lllkama TBepaocTuy.
@opMyJIbl CIOXKHBIX BellecTB. KauecTBEHHBIN U KOJTMYECTBEHHBIN COCTAaB BEILIECTBA.
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Jemoncmpayuonnstii 3kcnepumenm Ne 5. «Paznoxenne ocHoBHOro kapoonara memu (II) (mamaxura)»
@opMyIIbl CIOKHBIX BellecTB. KauecTBEHHBIN M KOJIMUECTBEHHBIN COCTaB BelecTBa. Ha3BaHus Cl0XKHBIX
BeIECTB. PeakTUBBI. DTUKETKHU.

['pynnel XxpaHeHus: peakTUBOB. Y CJIOBUS XPAHEHUSI U UCTIOJIb30BAHMSL.

3aKOH COXpaHEHHUsI MacChl BEIIECTB.

Jlemoncmpayuonnsiit 3kcnepumenm Ne 6.«3aKoH COXpaHEHHUS MAcChl BEILIECTB)»

XuMHYECKUe IpeBpalleHus. XUMUYECKHUE PEaKIUU.

Jlabopamopubwtit oneim Nel5.IIpu3Haku MPOTEKAHUS XUMUYECKUX PEAKIIUA: HarpeBaHUE MEIHOM IMMPOBOJIOKH;
B3alMO/ICIICTBUE PACTBOPOB €IKOI'0 HATPa U XJIOpUIa MEJIU; B3aUMOEHCTBHE PACTBOPOB YKCYCHOW KHCIIOTHI U
rupokapOoHaTa HaTpusl.

XUMHYECKUE ypPaBHEHUS. BBINIOJIIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUH I10 COCTaBJICHUIO YPABHEHUN
XUMHUYECKUX PEaKIUN

THUIIBI XUMHAYECKUX PEaKLIH

Jlabopamopnubwtit onbim Nel6.Tunpl XUMHUYECKUX peakIuii: pasioxxenue ruapokcuaa meau (II);
B3aUMOJICHCTBHE kele3a ¢ pactBopoMm xjopua meau (I1), Bzaumoneiicteue okcuna meau (II) ¢ pactBopom
COJISHOW KHMCJIOTBI.

IToaroroeka x I'IA, BIIP.

Tecmoewtit Konmpoab: «OCHOBBI SKCIIEPUMEHTAIBHON XUMUN».

Pazpnen 2. [IpakTUKYM 110 M3y4YeHHIO I'a30B: KMCJI0pPoaa u Bogopoaa (7 4)

Kucnopon. Peakiuu, ucnonap3yeMble 115 OTYyYEHUs KUCIOPo/ia B JabopaTopun

Jlemoncmpayuonnsiit 3kcnepumenm Ne 7. «llonyuenue u cobrpanue Kuciopoza B 1aboparopunu
3ar0JIHEHNE UM Tra30MeTpay

Xumuueckue cBoicTBa kucinopoaa. OKCUbl.

Jlabopamopnutii onvim Nell.«I'openue cepsl 1 pochopa Ha BO3AYXE U B KHCIOPOICH»
Jlabopamopnutii onvim Nel8.«I'openue xene3a, Meau, MarHUsl Ha BO3yXe U B KUCIOPOIE»
Jlabopamopnutii onvim Nel9. PaccmoTtpenue oOpasioB okcuoB (yraepoaa (IV), Bomopona, docdopa, menn,
KaJbIus, JKee3a, KPeMHHUS).

IToaroroeka x I'MA, BIIP

Bo3nyx u ero cocras.

Jemoncmpayuonnstit 3kcnepumenm Ne 8. «OnpeieneHne cocTaBa BO3Iyxa

Bogopon. [Tonyyenue Bogopona. Mepsl 6e30macHOCTH pu padoTe ¢ BogopoaoM. [IpoBepka Ha YUCTOTY.
I'pemyunii ras.

Jemoncmpayuonnstit 3xkcnepumenm Ne 9. «Ilomyuenue u cobupanue Bogoposa B saboparopuu. OnpIT
Kasenaumay

XuMunueckue cBoiicTBa Bogopoaa. [Ilpumenenue.

Jemoncmpayuonnsiit 3xcnepumenm Ne 10.«IlonydeHne Boopo/ia peakifei aTloMUHUS CO CMECBIO Cylb(dara
M€ U XJIOPHUIa HATPUS»

Jemoncmpayuonnwiii 3xkcnepumenm Ne 11.«3anumaTenbHbIe ONBITHI C BOAOPOIOM: JIeTaroIiast 0aHKa,
B3PBIBAIOIINECS MTY3bIPH, JETAIOIIUE MBUIbHbBIE IIIAPUKHU.

Tecmoswtii Konmpons: «[IpakTUKyM 110 U3yYEHUIO Ta30B: KUCIOPOa U BOAOPOIa.

Paznen 3. [IpakTUKYM 110 U3Yy4YEeHHMIO CBOMCTB BOAbI U PACTBOPOB (9 1)

Boga. MeTopl onpenesneHns coctaBa BOAbl - aHAJIU3 U CUHTE3.

Jaoopamopnstii onvim Ne 20.«OnipeiesicHre BOJONPOBOTHON U JUCTHUTMPOBAHHON BOJIBI»

Du3ndyecKnue 1 XMMUYECKHE CBOMCTBA BOJBI.

Jlabopamopnewtii onvim Ne21.Oxpacka HHIUKATOPOB B HEHTPAIBHOU cpeJie

Jlabopamopnuiii onetm Ne22.CpaBHeHHE IPOO BOJIBI: BOJOIPOBOJHOM, U3 TOPOACKOTO OTKPBHITOTO BOJIOEMA.
Boma — pactBopurens. PactBopsl.

Jlabopamopnuiii onvim Ne 23. «3ydeHune 3aBUCUMOCTH PaCTBOPHUMOCTH BEIIECTBA OT TEMIEPATyPhI»
HacrliiieHHble 1 HEHACHIIIEHHbBIE PACTBOPHI.

Jlabopamopnuiii onvim Ne 24. «Habnwoenue 3a pocmom Kpucmasinoe
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Jlabopamopnubwtit onvim Ne 25. «llepecviuiennnlit pacmeop»

Ilpakmuueckana paboma Ne 3 «Onpeodenenue KOHUEHMPAYUU 6eULEeCME KOJIOPUMEMPUYECKUM MEMOOOM NO
KaauopoeouHomy cpaguxy»

Kpucramnoruaparst.

Jlabopamopubwtit onvim Ne 26.«Onpedenenue memnepamypol pasioyiceHus KpUCmaiiozuopama
Iloaroroeka x I'A, BIIP

Tecmoewtii Konmponav: «[IpakTUKyM 110 U3YYEHUIO CBOWCTB BOJIBI U PACTBOPOBY.

Pa3znea 4. OcHoBBI pacueTHOM XxuMum (4 4)

Moub — eauHMIIA KOJIMYECTBA BellecTBa. MossipHas macca. BerunciieHus o XMuMUYeCKUM YPaBHEHUSIM.
3akoH ABoraapo. MossipHblil 00beM razoB. OTHOCHUTEIbHAS ITIOTHOCTD T'a30B.

O0paboTKa FKCIIEPUMEHTATBHBIX JIAHHBIX C HCIIOIb30BaHueM udpoBoii 1abopatopuu «Touka pocray.Urenue
rpaduKoB, TUArpaMM

Pazgen S. [IpakTHKYM 110 H3y4YeHHIO CBOCTB BellIeCTB OCHOBHBIX KJIACCOB HEOPTaHUYEeCKHMX COeMHeHMIt
(12 v)

Oxcunpl: Kiaccudukanys, HOMEHKIIaTypa, CBOUCTBA, MOJIyuyeHHEe, IPUMEHEHHUE.

Jlabopamopnutii onvim Ne27. HaGnroneHne pacTBOPUMOCTH OKCHJIOB QJTFOMHHHS, HATPHUS, KAJTbIUS K MU B
BOJIE.

Jlabopamopnutii onetm Ne28.0OnpeneneHne KUCIOTHOCTH-OCHOBHOCTH CPEJIbl MOJTYYSHHBIX PACTBOPOB C
MIOMOILBIO UH/IUKATOPA.

Jlabopamopnutii onvim Ne29. TlonydeHre YTISKUCIOTO Ta3a U B3aUMOJICHCTBUE €0 ¢ U3BECTKOBOW BOJIOH.
I'mapoxcuabl. OcHOBaHUS: KilacCU(pUKAIMs, HOMEHKIATypa, OJy4YeHHE.

Jlabopamopnuiii onetm Ne30.B3anmopaelicTBIEe OKCHIOB KalbIus U (hocopa ¢ BOAOH, onpeaeseHre
XapakTepa 00pa30BaBILErocs TUAPOKCHIA C TOMOILBIO HHINKATOPA.

Jlabopamopnutii onvim Ne 31.«Onpenencare pH pa3mnaHbIx cpem

Ilpakmuueckaa paboma Ne 4 «Onpenenenue pH pacTBOPOB KUCIIOT U IIETOUEN»

XuMu4eckue cBoMcTBa OCHOBaHUM. Peakius Helrpanu3zanunu. Okpacka HHAUKATOPOB B IIEJOYHON U
HEUTpanbHOU cpenax. [IpuMeHeHre OCHOBaHUM.

Jlabopamopnutii onvim Ne 32 .«Peakuysi HSUTpaTU3aIAN».

Jemoncmpayuonnstit 3kcnepumenm Ne 12.«OcnoBanust. TemnnoBoit 3 ekt peakinu ruipokcua HaTpus C
YTIIEKUCIIBIM Ta30M»

Jlabopamopnuuii onetm Ne33.B3anmMoeiicTBIE pacTBOPOB KHCIIOT CO ILEI0YaMHU.

Jlabopamopnuiii onvim Ne34.IlomydeHne HEPaCTBOPUMBIX OCHOBAHUH M MCCIICIOBAHUE X CBOMCTB (Ha
npumepe rugpokcuaa meau (I0)).

AmdoTepHbIe OKCHIBI U TUIPOKCHIBL.

Jlabopamopnuuii onetm Ne35.1lomyueHre aMm(pOTEpPHBIX OCHOBAHUI U UCCIIEIOBAaHUE UX CBOMCTB (Ha mpuMepe
ruapokcua uaka (11)).

Kucnotsl. CocraB. Knaccudukanus. Homenkiatypa. Iloiaydenue Kucinor.

XHWMHYECKUE CBOMCTBA KUCIIOT

Jlabopamopnutii onvim JNe36.BzaumopeiicTBre MeTaioB (MarHus, IUHKa, ’kKele3a, MeIN) C paCTBOpaMHU
KHCJIOT.

Jlabopamopnutii onvim Ne37.BzaumopeiictBue okcuaa meau (1) u okcuaa nuHKa ¢ pacTBOPOM CEpHOIt
KHCJIOTHI.

Jlabopamopnuuii onetm Ne38. B3auMmojieiicTBUe pacTBOPOB KUCIOT ¢ HEPACTBOPHUMBIMH OCHOBaHHUSIMHU.
Comu. Knaccudukamus. Homenknatypa. CriocoObl TOJTy4eHHs coiei

Ilpakxmuueckas paboma Ne 5. «IlonydeHne MEIHOTO KyIopoca

CaoiicTBa conell. 'eHeTHueckas CBsA3b MEX1Y OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKHUX COECIMHEHHM
IIpakTnueckas padora Ne6.Perenne sxkcriepuMeHTalbHBIX 3a/1a4 10 TeMe «[IpakTHKyM 1O U3y4eHHUIo
CBOWCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COCTMHEHUI»

IToaroroeka x I'A, BIIP
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Tecmoswtii kKonmponaw: «[IpakTUKyM 110 U3YUYEHUIO CBOWCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX
COEITUHEHUI Y.

Pa3znes 5. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJILHON M NPOEKTHOI AesiTejibHOCTH (164)

TexHuka 6€30MacCHOCTH MPH BBHIIOIHEHUH CAMOCTOSITEIIBHBIX OIBITOB M SKCIIEPUMEHTOB B IOMAIITHUX YCIOBHIX
U C UCTIOJIb30BaHUEM 000PYAOBAHUS XUMUYECKOH J1abopaTOpHH.

IIpakTnyeckas padora Ne7. OOpaieHue co CTEKIOM (CrudaHue CTeKITHHON TPyOKH, H3TOTOBJICHHUE:!
MUTIETKU; KallWUIIPOB; MPOCTEUIINX Y3JI0B; MPOCTEHIINX MPUOOPOB)

XUMHYECKUN aHAJIN3: KAYECTBEHHBIN U KOJIMYECTBEHHBIN

TeopeTrnyeckne OCHOBBI OIBITHO-3KCIEPUMEHTAIBHON U MMPOEKTHOM 1€ATEIHOCTH.

Br160p TeMbl npoekTa. [InanupoBanue 1esTenbHOCTH.

[ToaroroBka npoekra. Coop nHbopMaIuu 1no AaHHOH Teme. MoenupoBaHye MPOEKTHOM 1eATeIbHOCTH.
Brinonnenue yueOHbIX TPOEKTOB, OMBITHO-IKCIIEPUMEHTAIBHBIX padoT.

IpakTuyeckne pad6oTbl Ne§-12 1o TemaM IPOESKTOB yUaITUXCs

[TonroroBka yueOHBIX MPOEKTOB K 3aIIUTE

IIpome:xxyTouHasi arrecTanus. 3aIMTA POEKTOB

[TonroroBka k 'MA, BIIP: pemenne npakTuko OpUEHTUPOBAHHBIX 3a/1aHUMN

[ToaroroBka k 'MA, BIIP: penienue npakTMKO OpUEHTUPOBAHHBIX 3aJaHUM

O6o0muIeHne, cucTeMaTU3aus ¥ KOPPEKIHUS 3HAHUH YJalIuXxcs 3a Kype « DKCIIEpUMEHTAIbHAS XUMUA», 8
KJ1acc.

TecTOBBIi KOHTPOJIb.

Temamuka onvimHo-IKCREPUMEHMATIbHBIX U RPOEKMHBIX PAOOM C UCNOIb308AHUEM 000PYO0BAHUA UEHMPA

«Touka pocmay:

1. DkcnepTr3a NPOIYKTOB MUTAHUS 110 YIIAKOBKE.

2. OnpenieneHre KauecTBa BOJAOIPOBOIHON BOJIBI.

3. Onpenenenne CBOMCTB BOJOMPOBOIHON U TUCTUIUINPOBAHHON BOJIBI.

4. KucinoTHOCTh aTMOC(EPHBIX OCA/IKOB.

5. IlonydeHune KpucTauIOruapaTa MEJHOr0 Kyropoca.

6.Habnroenue 3a pocToM KPHCTAILIOB.

7. Ilony4yeHue nepechIleHHbIX paCTBOPOB.

8. Omnpezenenne TeMIepaTypbl pa3ioKeHUs KPUCTAIUIOTHAPATA.

9. Onpenenenrie KUCIOTHOCTH TOYBBI.

10. V3yueHue meno04yHOCTH Pa3InYHbIX COPTOB MbLIa U MOIOLIUX CPEJICTB.

11. UnaukaTopHble CBOWCTBA pa3IMYHBIX pacTEHUH U IIBETOB (¢ onpenenenneM pH pacTBopoB).

12. Ompenenenue kayecTa XJieOoneKkapHOi MyKH U Xje0a.

13. Onpenenenue KkayecTBa KMCIOMOJIOYHBIX POAYKTOB.

14. OnpeneneHue 3aBUCUMOCTH U3MeHeHHs pH 11e1bHOT0 ¥ NacTepu30BaHHOTO MOJIOKA OT CPOKOB XPaHEHMS.

15. OuucTka Bo/bI IEPETOHKOM.

16. OumcTka BOJBI OT 3arpsi3HEHUI.

17. TlpuroroBneHNe MOYBEHHON BBITSKKU U onpeneneHue ee pH.

18. Omnpenenenue cTeneHn 3aCOJIEHHOCTH MTOYBBI.

19. KonmdecTBeHHOE ONpeesieHHIE 3arps3HEHHOCTH BENIECTBA.

20. Ompenenenne maccol okcuna meau (I1), obnapyxenne oxcuna yriepoaa (IV) u Boxbl, mosyyaemsIX MpH
pa3ioKeHNH OCHOBHOT'O KapOoHaTa MeAH (MajlaxuTa).

21. Tomyuenue, cobupanue M UACHTUHUKAIMS Ta30B (BOAOPOJAA, KUCIOPOJa, YIVIEKUCIOro raza, aMMHaKa),
MOHTaX COOTBETCTBYIOIIUX MTPUOOPOB.

IIpumeyanue: XENTbBIM MapKEpPOM BBIAECIEHO cojaepkaHue I[IpumepHON mnporpamMmbl, NPEMIOKEHHOU B
Mertonuueckux pekoMeHAaluid MUHUCTepcTBa mpocBemenns Poccuiickoin ®Deneparun no «Peanuzanun
00pa30BaTEeNbHBIX MPOrPaMM ECTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOW HAIPABICHHOCTEH IO XWMHH C
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UCIIONIb30BaHWEM o0opymoBaHusi IieHTpa «Touka pocta» (YTBEpKIEHBI pacropsbkeHneM MUHHCTEpCTBA
npocsemieHust Poccuiickoit @enepanuu ot 12 suBapst 2021 r.Ne P-6).
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2. HINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOI'PAMMBbI
BHeyquHOﬁ HECATECJIBbHOCTH «3KCHepI/IMeHTaJII)Haﬂ XUMUA»
IJIS1 8 KJ1acCOB ¢ HCI0JIb30BaHNEM OﬁOpyJIOBaHI/IH HECHTPpa «Touka

pocTa»
C OIIUCAHMEM YHUBEPCAJTbHBIX y‘leﬁHLIX I[eﬁCTBHﬁ, AO0CTUTaCMBbIX oﬁyqammnMnm

JIuunocmmuuie pezyromamot
Obyuarowuiics NOIYUUM 03MONCHOC 01 POPMUPOBAHUSA CedYIowuX AuyHocmublx YV/I:
— ompejaeNeHUEe MOTUBAIIMU U3y4eHUs] y4eOHOTrO MaTepuana;
— OILICHHBAaHHE YCBAaMBAEMOI0o yueOHOro MaTepuana, HCX0/Is U3 COLMAIbHBIX U JIMYHOCTHBIX IIEHHOCTEH;
— TIOBBIIIEHHE CBOET0 00Pa30BATEIHLHOIO YPOBHS U YPOBHS TOTOBHOCTH K M3yYEHHIO OCHOBHBIX
HUCTOPUYECKHUX COOBITUM, CBSI3aHHBIX C Pa3BUTHEM XUMUU U OOIIECTBA;
— 3HaHUWE NPaBWJI MOBEICHUS B UPE3BBIYANHBIX CUTYAIUAX;
— OILICHHBAaHUE COLIMATBLHON 3HAYUMOCTHU PO eccuil, CBSI3aHHBIX C XUMHEH;
— BJaJieHue IMpaBuiaMu 0e30MacHOro OOpalIeHHs ¢ XUMHUYECKUMHU BEIECTBAMH U 000PYAOBaHUEM,
MPOSIBIIEHUE SKOJIOTUUECKON KYIbTYPBHI.

Memanpeomemmnule pe3yibmamaol
Pecyramusnoie
Obyuarowuiics NOIYYUM 03MONACHOCIY 01 POPMUPOBAHUS CLeOYVIOuUX pecyasimusHulx Y V/]:

— IIeNIeroJiaraHue, BKIIOYash IOCTAHOBKY HOBBIX II€Nei, MpeoOpa3oBaHHE NPAKTHUECKON 3a7adu B
MO3HABATENbHYIO, CAMOCTOSITENIbHBIN aHaIN3 YCIOBUH TOCTHXKEHUS 1IEJIM HA OCHOBE Yu&Ta BbIICICHHBIX
VYHUTEIEM OPHEHTHUPOB JCHCTBHS B HOBOM YYEOHOM MarepHalie; TUIAHUPOBAHHWE IMYTH JIOCTHIKCHHS
LCTICH;

— yCTaHaBJICHHUE IIEJIEBBIX TPHOPUTETOB, BhIICIICHNE aTbTEPHATHUBHBIX CITIOCOO0B JOCTIKEHUS 1IETH U
BBIOOp Hamboee 3 PeKTUBHOTO CrIoco0a;

— YMEHHUE CaMOCTOSTENIbHO KOHTPOJUPOBATh CBOE BPEMSI U YIIPABIISATh UM;

— yMEHHUE MPUHUMATh PEUICHHS B MPOOIEMHON CUTYaIUH;

— TIOCTaHOBKa y4eOHBIX 3a/1a4, COCTaBJICHUE TUIaHA U TIOCIEeI0BATEILHOCTH JICHCTBUIA;

— opraHuzainus pabo4yero Mecrta Mpy BHIMOIHEHHH XUMHUYECKOTO DKCIIEPUMEHTA;

— TPOTHO3UPOBAHHE PE3YIHTATOB 0OYUECHHUS, OLICHUBAHUE YCBOCHHOTO MaTepurana, OlleHKa KauecTBa U
YPOBHS TIOJIYYEHHBIX 3HAHUM, KOPPEKIIUSA IJIaHA U CTI0co0a AEUCTBUS TPH HEOOXOIMMOCTH.

lloznasamenvhule

Obyyarowuiics nNOIYYUM 03MONACHOCb 01 PopMUposanus ciedylouwux no3naeamenvuvix YVJ/I:
—  TIOWCK U BbleNIEeHUE UH(POpMaIINH;
—  aHaJu3 YCJIIOBHM M TpeOOBaHUH 3a/1auu, BEIOOD, COMOCTABICHUE M 0OOCHOBaHUE CIIOCO0A PEIICHMSI
3a1auu;
—  BbIOOp Haunbosee 3(h(heKTUBHBIX CIIOCOOOB PEIICHNUs 33a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUIA;
—  BBLIBIDKEHHE U 00OCHOBaHHUE TMIOTE3BI, BBIOOP criocoba e€ mpoBepKH;
—  caMOCTOATENIbHOE CO3/aHUE AITOPUTMA JIEITENBHOCTH MPH PEICHUH POOIeM TBOPUYECKOTO U
MIOMCKOBOT'O XapaKTepa;
—  YMEHHs XapaKTepU30BaTh BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOWCTBAM;
—  ONKCHIBaHHME CBOWCTB: TBEPABIX, )KUKUX, TA3000pa3HbIX BEIIECTB, BBIICICHNE X CYILECTBEHHBIX
MIPU3HAKOB;
—  u300pakeHHEe COCTaBa MPOCTEHIINX BEIIECTB C TOMOIIbIO XUMUYECKUX (DOPMYIT U CYITHOCTH
XUMHUYECKHUX PEAKLUN C TOMOIIBI0 XUMUYECKUX YPABHEHNN;
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NpoBeIeHUE HAOIIOJCHUH, ONTUCAHNE IPU3HAKOB U YCIOBUHM TEUCHUSI XUMUYECKUX PEaKuii,

BBIITOJIHCHHUEC XUMHUYCCKOI'O SKCIICPUMEHTA, BHIBOJIbI HA OCHOBC aHAJIM3a Ha6JIIOI[eHI/Iﬁ 3a SKCIICPUMECHTOM,
pEeIICHUE 3a1a4, ITOJIYUCHUEC XHUMHYCECKOM I/IH(i)OpMaI_II/II/I U3 pa3jIMYHbBIX KCTOYHUKOB;

YMEHHE OPraHU30BbIBATH UCCIEAOBAHUE C LIENbIO IIPOBEPKHU TUIIOTES;
YMEHUE JeJIaTh YMO3aKJIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTHUHU) U BBIBOJIBI;
yMeHHE 00BbEKTUBHO OLICHUBATh MH()OPMALIHIO O BEIIECTBAX U XUMHUECKHUX MpOoIeccax, KPUTUYECKU

OTHOCHUTbCS K TICEBIOHAYYHOU HH(OpMALIUY.

Kommynuxamuenwie

Obyuarowuiics NOLYYUM 803MONCHOCY 01 POPMUPOBAHUS CLeOYIOUWUX KOMMYHUKAMugHuix Y V][

MOJTHOE ¥ TOYHOE BBIPAKEHUE CBOMX MBICIICH B COOTBETCTBHH C 3a/1a4aMHU U YCIOBHSIMU
KOMMYHUKAIIHH,

aJICKBATHOE UCIOJIL30BaHNE PEUCBBIX CPECTB JIJIS yYACTHS B IUCKYCCUH M apTyMEHTAIIMH CBOEH
MO3UIUH, YMEHHE MPEACTABISATH KOHKPETHOE COJEPIKAHUE C COOOIICHUEM €ro B TUChbMEHHOW M YCTHOM
dopme, orpeneneHne crnoco00B B3aUMOICHCTBUS, COTPYIHUYECTBO B TIOUCKE M cOOpe MH(POPMAIIHH;
OIpeJIeNIeHUE CITIOCOO0B B3aUMOJICHCTBUS, COTPYIHUIECTBO B IOUCKE M cOOpe MH(POPMAIIHH, YIACTHE B
JUaJioTe, TUIAHUPOBAHUE OOIINX CITOCOOOB PabOTHI, IPOSBICHUE YBAKHUTEILHOTO OTHOMICHUS K APYTUM
y4alIuMCs; OTUCAHUE COACPIKaHUS BBIIOIHICMBIX JCUCTBUM C IEIIbI0 OPHEHTUPOBKHU B MPEIMETHO-
MIPAKTUIECKON JACSITEILHOCTH; YMEHHS YIUTHIBATH PA3HBIC MHCHHUS U CTPEMHUTHCS K KOOPIMHAIIMH
Pa3IMYHBIX TO3UIIUN B COTPYTHHUYECTBE;

(dbopMyIpoBaTh COOCTBEHHOE MHCHHE U TIO3HIIHIO, APTYMEHTHPOBATH M KOOPIUHUPOBATH €€ C
MO3UIUSMU TTAPTHEPOB B COTPYTHUIECTBE IIPH BEIPAOOTKE OOIIETO PEIIeHUs B COBMECTHOM
NeSITeIbHOCTH;

OCYIIECTBIISITh B3AUMHBIN KOHTPOJIb M OKAa3bIBATh B COTPYIHUYECTBE HEOOXOUMYIO B3aMMOITOMOIII;
TUTAHUPOBATh O0IIHE CIIOCOOBI PA0OTHI; OCYIIECTBISITh KOHTPOJIb, KOPPEKIIHIO, OIICHKY JIEHCTBHIA
napTHEpa, yMeTh yOe)K1aTh,

HCIIOJIb30BaTh aJICKBATHBIC S3BIKOBBIC CPEIICTBA TSI OTOOPAKEHUSI CBOMX YYBCTB, MBICJICH, MOTHBOB U
noTpeOHOCTEl; 0TOOpaXKaTh B peuu (OmucaHue, 00bSICHEHNE) COJIEPKaHUE COBEPIIAEMbIX JIEHCTBHM,
Kak B popMe TPOMKOM COIMATU3UPOBAHHOM pedH, Tak U B (hopMe BHYTPEHHEH peyn;

pa3BHBATh KOMMYHHKATUBHYIO KOMITETEHITHIO, UCTIOJIB3YS CPEJCTBA YCTHOW M MAChMEHHOM
KOMMYHHKAITUH ITPU pad0Te C TEKCTAMH YIeOHUKA U JIOTIOJHUTEILHOM JTUTEPaTypOil, CIPaBOYHBIMH
TabNuIlaMu, IPOSBISATH TOTOBHOCTh K YBaKEHHIO MHOW TOYKU 3pEHUS MPU 00CYKICHUH PE3ylIbTaTOB
BBITIOJITHEHHOU PabOTHI.

Ilpeomemmnoie pe3yromamut
Obyyarowuiica Hayyumcs:

MNPHUMCEHATH OCHOBHBIC METO/IbI ITIO3HAHHA H&6J’IIOJI€HI/IC, HU3MCEPCHUEC, SKCIICPUMCHT,

OINCHIBATL CBOICTBA TBép)II)IX, KHUIKHUX, Fa3006p33HI)IX BCIICCTB, BBIACIAA HX CYHICCTBECHHEBIC
IIPU3HAKY;

pPacKpbIBaTh CMBICT 3aKOHA COXPaHEHHsI MacChl BEIIECTB, aTOMHO-MOJIEKYISIPHON TEOpUH;

pa3nuyaTh XUMHYECKUE U PU3NICCKUE SIBICHUS,

Ha3bIBATh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUYECKUX PEAKIIU;

coOiroaaTh npaBuiIa 6€30MacHO paboThI MPHU MPOBEACHUN OTIBITOB;

MOJT30BaTHCS JTAOOPATOPHBIM 000PYIOBAaHHUEM U TTOCYI0H;

MoJIy4aTh, coOMpaTh ra3o00pa3Hble BEIIECTBAa M paclo3HaBaTh UX; XapaKTepu3oBaTh (U3NYECKUE U
XUMHAYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX COG)IHHGHHfl, IMPOBOAWUTE OIIBITHI,
MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPTraHUYECKUX BELIECTB;

PACKpPBIBATE CMBICI MOHATHUA «PaCTBOP», BBIYHUCIATE MACCOBYIO IOJIFO paCTBOpéHHOFO BEIIECTBa B
pacTBOpe, TOTOBUTH PACTBOPHI C OMPEAECIEHHON MAacCOBOM 10JI€H PACTBOPEHHOTO BEIIECTBA;
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— XapaKTepHu30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOWCTB BEIIECTB OT TUMA KPUCTAIUTMYECKOW PEIIETKH,
ONPEACIIATh BUJI XUMUYECKOW CBSI3U B HEOPIraHUYECKUX COCIMHEHUSX;

— packKpbIBaThb OCHOBHBIE MOJOXKEHUS TEOPUU JIEKTPOIUTHUYECKON TUCCOIUALMU, COCTABIIATh YPABHEHUS
ANEKTPOIUTUYECKON JUCCOIUAIIUHN KUCIIOT, IEJI0Ue, COJIei U peakuii HOHHOTO OOMEeHa;

— pacKphIBaTh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUM, ONPEACHATh OKHUCIUTENb U
BOCCTAHOBHUTENb, COCTABIIATh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLINN;

— Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUIECKOU PEAKIUY;

— XapakTepu30BaTh B3aHMOCBS3b MEXKY COCTaBOM, CTPOCHHEM U CBOMCTBAMH HEMETAJIJIOB U METAJLIOB;

— MPOBOJHUTH OMBITHI 10 NOJIYYEHHUIO U U3YUYECHUIO XUMUYECKUX CBOMCTB Pa3IMYHBIX BEIIECTB;

— TIpaMOTHO 0OpamaThes ¢ BEIIECTBAMH B IOBCEAHEBHOW KU3HU.

Oobyuarowuiica noayuum 603MOHCHOCHLL HAYUUMbCA:

— BBIZIBUT'aTh U IPOBEPATH SKCIICPUMCHTAJIbHO TUIIOTE3bI O XUMHWYCCKUX CBOMCTBax BCIICCTB HA OCHOBEC
UX COCTaBa U CTPOEHUS, UX CLIOCOOHOCTH BCTYIAaTh B XUMUYECKHE PEAKIIMU, O XapaKTepe U MPOILyKTax
Pa3IMYHBIX XUMUYCCKUX PEAKITU;

—  XapakTepHu30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATH IPUUUHHO-
CJIEICTBEHHBIE CBS3H MEXKIY JAHHBIMHU XapaKTEPUCTUKAMHU BEIIECTBA;

— COCTAaBJIATH MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPABHCHUS 110 COKpaHIéHHI:IM HWOHHBIM YPAaBHCHUSIM,

— IMPOrHO3UPOBATH CHOCO6HOCTI> BCIICCTBA NPOABIIATE OKUCIUTCIIBHBIC UJIIM BOCCTAHOBUTCIIBHBIC
CBOICTBA C YYETOM CTEIICHEN OKUCIICHHS JIEMEHTOB, BXOIAIINUX B €r0 COCTAB;

—  BBIJIBUTaTh U MPOBEPATH IKCIEPUMEHTATBHO THIIOTE3bI O PE3yIbTaTaxX BO3JACHCTBUS Pa3TUYHbBIX
($haKTOpOB HAa U3MEHEHHE CKOPOCTH XMMHYECCKOW PEaKIIHH;

— HUCITIOJIB30BAThH HpI/IO6peTéHHI)Ie SHaHUA OJId SKOJOTHYECKU I'PaMOTHOTO IOBCICHUS B Oprn(anmeﬁ
cpene;

—  HCIIOJB30BaTh MPUOOPETEHHBIC KITFOUYEBBIE KOMIIETEHIIUN TP BHIMIOJHEHUH TPOCKTOB M PEIICHUHN
yueOHO-UCCIIeI0BATENLCKUX 3a]1a4 M0 U3YyYEHHUIO CBOMCTB, CIOCOOOB MOMyYEHHUS U PACIIO3HABAHUS
BEIIIECTB;

—  OOBEKTUBHO OIEHMBATh HHPOPMAIIHIO O BEHIECTBAX U XUMUYECKUX MPOIIECCax;

= 0CO3HAaBaTh 3HAUYCHUC TCOPETUICCKUX 3HAHUH 10 XUMHUU JJIA HpaKTH‘IeCKOﬁ ACATCIIbHOCTH YC€IIOBCKA,
CO3/aBaTh MOJENHU M CXEMBI JUIS PEIIeHUs] y4eOHBIX U MO3HABATENbHBIX 33/1a4; IOHUMATh
HEOOXOUMOCTh COOIOICHHSI IPEANUCAHUN, MPEJIaraeMbIX B HHCTPYKIIHUSIX MO UCIIOJIb30BAHHUIO

JICKApCTB, CPCACTB OBITOBOI XUMUH H Aap.

(I)Oprl KOHTPOJH

Dopmuposanue HKT-komnemenmnocmu odyuarouguxcs

YueHuk Hay4uTCs:

- HCHOJB30BaTh pa3Hble NPUEMBbl MOMCKa HWHGOPMAlMM Ha NEPCOHAIBHOM KOMIBIOTEPE B 00pa30BaTEIbLHOM
IPOCTPAHCTBE C UCIOJIb30BaHUEM 000pYyAOBaHMs LU(PPOBOH 1abopaTopuy;

- HCII0JIb30BaTh PA3JIMYHbIE CIIOCOOBI XPaHEHUS M BU3yaau3aluu HH(YOpMalLMY, B TOM YHCie, B rpaduueckoit popme

DopMupo6aHueKOMNEeMEeHMHOCIMU 6 00.1aCMU ONBIMHO-IKCREPUMEHMATIBHOU U RPOEKMH O 0esAmebHOCIU
Y4yeHUK HaAyudyuTCs TUIAHUPOBAThH M BBHINOJHATH Yy4eOHOE UCCICAOBaHME U YYEOHBIH MPOEKT, HCIOIb3YS
o0opymoBaHHe, MOJIETTN, METO/IbI, TPHEMBI, aJIeKBaTHBIC UCCIICTyeMOi mpodIeme.

Y4YeHHUK TOTydUT BO3MOXKHOCTh HAYYUTHCS CAMOCTOSITENILHO 3aTyMbIBaTh, TUIAHUPOBATh M BBIMONHATH y4eOHOE
WCCIIeIOBaHME, yIEOHBIN U COIMATbHBIA IPOEKT M0 €CTECTBEHHOHAYYHOW HAIPaBICHHOCTH.

Yuem pesynomamoe eneypounoii 0oeamenvnocmu
Dopmbl U nepuoOUUHOCb KOHMPOJISL
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Bxoownoii xommpons TpoBOAMTCS B Hadaie Y4eOHOTO Tofa ISl TNPOBEPKHM HAYAIBHBIX3HAHWA W yMEHHU
00yJarOIIIXCA.

Texywuii konmpob TPOBOJNUTCS HA KKJIOM 3aHATHH B (popMe TearorunaecKkoroHadto1eHus.

Tecmoswiti KoHmpob OCYLIECTBIISAETCS IO OKOHYAHUH W3YYEHUS KaXKIO0Tr0o pas3jena.

Ilpomesicymounass ammecmayus TPOBOAUTCA B KOHIIE ydyeOHOro roga B (opme 3amuThl NPOEKTa,O3BOJSET
MIPOBECTH aHAJIU3 Pe3yJbTaTUBHOCTH OCBOEHHUS O0YUYaIOIIMMHCIOCHOB OMBITHO-3KCIIEPHUMEHTAIBHONW U TPOSKTHOMN
JEATEILHOCTH JIAHHOTO Kypca BHEYPOUHOH ACATEIBHOCTH « IKCTICPUMEHTAIIBHAS XUMUS.

Kpumepuu ouenku pe3ynbmamoe 0c60eHUus nPopammol Kypca

Pabora oOy4arommxcsi oreHUBaeTCs MO0 TPEXYPOBHEBOH IIKaJe, MPEanoJaraloeiHaINIie CIeIyOIMnuX YPOBHEH
OCBOEHHSI IPOrPaMMHOTO MaTepHraja: BBICOKUI, CPETHUN, HU3KUH.

Bbicokuii ypoBeHb: O00y4arOIIMKCA JEMOHCTPUPYET BBICOKYKO OTBETCTBEHHOCTh W 3aMHTEPECOBAHHOCTH B
00pa30BaTeNbHON EATEIbHOCTH, POSBISCT UHUIMATUBY, HE MPOMYCKAeT 3aHATUS 0€3 YBaXKHUTEIbHOW MPUYMHBI,
JEMOHCTPUPYET BBICOKHMII ypOBEHb 3HAaHUM M KOMIIETEHUMH, BIAJ€ET HA BBICOKOM TBOPYECKOM YPOBHE
MpUOOPETEHHBIMU B XO/I€ M3YYEHHUS IPOrPaMMBbl YMEHHUSIMH U HaBBIKaMH;

CpenHuii ypoBeHb: 00y4JarOIUics AEMOHCTPUPYET OTBETCTBEHHOCTh W 3aMHTEPECOBAHHOCTH B 00pa30BaTENIbHOM
ACATCIIBHOCTH, IMPOABIIACT XOpOHII/Iﬁ YPOBCHb 3HAHHUH U KOMHCTCHHHﬁ; HWHUIOHWATHUBLI HC IIPOABIIACT, HO crocooeH
MOJIEPKUBATh HHULMATOPA B MPEAJIAraeMoM I0JIe eATENbHOCTH, B JOCTATOYHOW CTENEHU BJIAJCET MOJy4yaeMbIMU
B XOJI€ U3YUYEHHMsI IPOrPaMMbl YMEHHUSIMH U HaBbIKAMU;

Huskuii ypoBeHb: 00y4aroIUICS IEMOHCTPUPYET HEAOCTATOYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B
00pa3oBaTeIbHON MEATENBHOCTH, MOCEMIAeT 3aHATHUS OT Ciydas K CIy4ar, MOKa3bIBaeT YAOBJIETBOPUTEIBLHBIN
YPOBEHb 3HAHUH W KOMIIETEHIIHIA, B IIeJIOM c1a00 BIaAEeT MOJyYaeMbIMU B XO/I€ U3YYEHHs IPOTrPaMMbl YMEHHSAMU
1 HaBBbIKaMH.

DopMbI pe3yJIbTATOB OCBOECHUSI POrPAMMbI BHEYPOYHOM JeSITeJIbHOCTH:

1. OT™MeTKa ypOBHS JOCTHKEHHI 00y4JarOIIEerocs B JINCTE TeIarorniyecKoro HaO Mo AeHHS;

2. 3amucH B )KypHaJle y4€Ta 0 Pe3yJIbTaTUBHOCTU Y4acTUsI 00YyYaIOIIUXCsl B MEPONPHUATHUAX Pa3HOTO BUJIA U YPOBHS
(muruiom, rpamorta, 01aro1lapHOCTh, IPYTOE);

3. 3anucu B )KypHaje yuéTta 00 y4aCTHH B BBIC3HBIX MEPONIPUATHSIX.
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3. KAIEHJAAPHO-TEMATHUYECKOE IIJNTAHUPOBAHHUE
BHEYPOYHOI 1eATEJIbHOCTH «KCIIepUMEHTAJbHAsA Xumus» - 8 kiacce (70 yacos)
€ YKa3aHHMeM HMCII0JIb30BaHus 000py10BaHNs HM(POBOii 1adopaTopuu

«Touka pocra»

No Tema 3ansaTHA IInanupyemMble pe3yJbTaThbl Koa-Bo Jara Hcnosb3oBanne
n/n Ipexvernnie YY ] JInunoctHbie YY]I MeTanpegMeTHbIe 1acoB obopynosanust «Touka
yyz[ pocTa»
Paspnen 1. OcHOBBI 3KCIIEPUMEHTANbHON XUMHH (22 4)

1. | Beoouwtit uncmpyxmasic no Th Hatp TIOHSTHE o | 1.MoTuBauus Hay4eHUs K. YVY/. 1 TexHuka 6€30MaCHOCTH B
XuMus — HayKa dKCIIepUMEHTaIbHAS. npeaMere XUMHHU. | TIPEAMETY XUMUS 1.Pa3pemenue KaOWHeTe XMMHUU LIEHTPa
P CodopmupoBats 2.Pa3BuBaTh 4yBCTBO KOH(JIMKTA «Touka Pocray.
JlemoncmpayuoHHbLIL IKCHEPUMEHM IepBOHAYAIEHBIE TOPJIOCTH 3a poccuiickylo  2.YmpasieHue 3HaKOMCTBO C
Ne 1. TIPECTaBICHUS: XUMHYECKYIO HAYKY MOBEJCHUEM MTapTHEPA 000pyIOBaHUEM.
O3nakomnenue ¢  JadopamopHsim | a) O BEIeCTBe, a Takxke o | 3.HpaBcTBeHHO- ILYVY .
0bopyoosanuem; npuémvl 0e30nACHON | IPOCTBIX W CJHOXHBIX | STHYECKOE OLIEHUBAHUE 1.®opmupoBanue
pabomut ¢ HUM. BEIIECTBAX; MIO3HABATEJILHON IIETTH

0) Hayath (GHOPMHUPOBATH e CumBOJIBI
YMEHHE XapaKTepHU30BaTh XUMHUYECKHUX
BEIIECTBA, HCITONB3YSI IS JIIEMEHTOB
9TOr0 WX (u3mueckue e  Xumuueckue
CBOICTBA. (bopMyIbr
TepmuHbL
AHanus u
CHHTE3
P.YVI.
1.Ilemenonaranre u
IUTAHUPOBAHHE.

2. | IIpakmuueckasn paooma Ne 1 YMeHue noap30BaThCs Jatuuk Temneparypbl
«llpasuna mexuuxku 6e3onacnocmu npu | HarpeBaTEIHHBIMH 2
pabome c nabopamopHvIm npudopamu g;?hizziglﬁm)’
obopyoosanuem.U3yuenue cmpoenus p
naamenu»

3. | Mertonbl NoO3HaHUS B XUMHUH. DKCIIEPH- Hcnonb3oBanue 1 1.MotuBanus Hay4eHus K. YV A. 1 JaTtunk TeMnepaTypbl
MEHTaJIbHBIE OCHOBBI XUMUH MTO3HAHUS OKPYXKAIOIIETO | MPEIMETY XUMHUS 1.Pa3pemenne (TepmonapHbIit),
JlabopaTopHblii onbIT Nel. MHpa pa3TuYHbIX 2.Pa3BuBaTh 4yBCTBO KOH(MIMKTA CIIUPTOBKA

PaccMoTpeHnue BeniecTs ¢ pa3jiMuYHbIMH
¢u3uyecKkNMuU CBOMCTBAMHU
(Menpb, :Kejie30, LHMHK, cepa,
XJIOPH HATPHUS

P

BO/IA,

MeTOo/I0B (HaOoaeHHE,
U3MEpPEHUE, OIIBIT,
AKCICPUMEHT,
MOJICIIUPOBAHKE U JIp.)
Cdopmuposats

TOPJIOCTH 33 POCCUMCKYIO
XUMHYECKYIO HAYKy
3.HpascTBeHHO-
9THUYECKOE OLIEHUBAHUE

2.YupaBieHne
MIOBE/ICHUEM ITapTHEpa
LYY
1.dopmupoBanue
MO3HABATENILHON 1IEJIN
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Jabopamopnstii onetm Ne 2 «/lo Kaxou
memnepamypvl MOMCHO HAZpemb Geuje-
cmeo?y

TIEPpBOHAYAIBHBIC
TIpEACTABJICHUA: O
MeTroaax Ha6J'IIO[[eHI/Ie u
OKCIICPUMEHT

e Ananmms u
CHHTE3
P.YVYI.
1.Ilenenonaranue u
IUTAHUPOBAHHUE.

MeTobI MO3HAHKS B XUMUH.
DKCIIepUMEHTAIBHBIC OCHOBBI XUMUU
TP

JlabopaTopHblii onbIT Ne3.
H3yuyeHune cBOMCTB BelleCTB:
HAarpeBaHHe BOAbI, HATPeBaHHE OKCHAA
kpemuus (1V).

Jlabopamopnuiit onvim Ne 4.
«H3mepenue memnepamypuvl KUuneHus
800bl C HOMOWBIO OAMUUKA
memnepamypul u mepmomempa)

Jatuuk Temneparypbl
IUIATHHOBBIH,
TEPMOMETD,
BIEKTpUUECKas TIUTKA

MeTobl TO3HAHUS B XUMUH.
OKcIepUMEHTaJIbHbIE OCHOBBI XUMUHU
TP

Jlabopamopnutii onvim Ne 5.
«Onpeodenenue memnepamypot
n1ae1eHUA U KPUCMAIAU3AUUU
Memannay

Jatunk Temneparypsl
(TepmorapHsbIii)

[lepBoHayaNnbHBIE XUMUYECKUE MTOHSATHUSL.
YucTtele BelecTBa U CMeCH

Jlabopamopuwtit onvim_Ne 6.
Hccneoosanue duzuueckux u
XUMUYECKUX  CBOIICHE  NPUPOOHBIX
eeugecme (U36eCMHAKOB).

ITo3HakoMUTE y4-csi ¢
11a00paTOPHBIM
000pyI0BaHUEM,
IIpueMaMu 0OpaIeHus C
HHM.

Paccmotpets npaBuiia
TEXHUKH 0€3011acHOCTH B
KaOWHETe XUMUHU

1.dopmupoBanue
HHTEpeca K HOBOMY
MpeaMETy.

K.YYI.
1. ITnannpoBanue
MIPAaKTUYECKOI paboTHI
0 TIPEIMETY
2.YupaBieHue
TIOBE/ICHHEM
napTHepa.
ILYYA.
1.®opmupoBanue
MO3HABATENLHON 1IEJIN
e  Tepmunsl
e AHamu3z u

Peaktusbl 1
XAMHYECKOE
obopynoBaHue

CUHTE3

P.YVA.

1.Ilenenonaranue u

TJIAHUPOBAHHE.
YucTele BemecTBa U cMecu. CriocoOb! HUcnonb3oBanue miis ®opmupoanue unrepeca K.YV PeakTuBBI M XUMUYECKOE
pasleneHus cMeceii: aeiicTBHe MarHUTOM, | TIO3HAHHUS OKPYXKAIOWIEro | K HOBOMY IPEAMETY dopMupoBaHue 000pyIoBaHUE

OTCTauBaHUC, (bHHBTpOBaHI/Ie,
BbIITAPUBAHUC, KPUCTAJJIM3AllUsd,

MHpa Pa3TUIHBIX
MeTO/IOB (HaOIIoACHHE,

yMeHUst paboTaTh B
rapax, OTB€4aTh Ha
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JACTHIIISIHS.
TP

Jlabopamopnutii onvim Ne 7.
Pazoenenue cmecu jncene3Hblx ORUIOK U
cepbl ¢ ROMOWbIO MAZHUMA.
Jladopamopuuiii onvim_Ne8.
Ilpuzomoenenue u pazdenenue cmecu
Jicenesa u cepul, pazoenenue cmecu
Heghmu u 600b1 (pacmumenbHo20 Macia
u 600bl).

H3MEpEeHHe, OIIBIT,
9KCIEPUMEHT,
MOJICJTUPOBaHUE U JIp.)

BOTIPOCHI yUUTEII,
YMEHHE HCIIOIIb30BATh
XMMUYECKUH S3BIK
ILYVY].
dopMupoBaHue
yMeHHs HaOI01aTh,
JIeNIaTh BBIBOJIBI IPU
MIPOBEICHUH OTIBITOB,
yMeHUst paboTath ¢
KHHUIOU

P.YYI.
1.Ilemenonaranme u
IUIAaHUPOBAHHE.
Ilpakmuueckasn paboma Ne 2. HUcnons3oBanue ®opmuposanue unrepeca K.YV PeakTuBbI M XUMHYECKOE
Ognaodenue nagvlkamu paszoeneHus MIPAKTUYECKUX U K HOBOMY IIpeAMETY dopmupoBaHUe o0opynoBaHue
0OHOPOOHBIX U HEOOHOPOOHBIX cMecell: J1a00paTOPHBIX PadoT, yMeHusT paboTarth B
omcmaueanue, punvmposanue, HECIIOKHBIX napax.
evinapueanue, Kpucmaiiuzayus, SKCIIEPUMEHTOB AJIs ILYVY .
oucmunnayus (nepezonka). JI0Ka3aTeNIbCTBA DopMupoBaHue
TP BBIJJBUTaEMBIX yMeHHs  HaOIonaTh,
IIPETI0I0KEHUI]; JienaTh BBIBOJBI IIPH

OIICaHUE Pe3yIbTATOB
3THX paboT

HpOBe}IeHI/II/I OIIBITOB.
P.YV/.

VMmenue
XapaKTepru30BaTh
CYITHOCTB TOHSATHHA
YUCTBIC BEIIeCTBA "
CMECH MW  CIOCOOBI
paszeneHus cMeceit

Ou3HUeCKUe U XUMUICCKUE SIBIICHHS.
TP

Jemoncmpayuonnslii Ikcnepumenm Ne
2. «Boloenenue u noznowenue menia —
RPU3HAK XUMUYECKOU PeaKyuu
Jlabopamopnutii onvim_No9.

Ilpumepul puzuueckux aenenuii:
ccubanue cmeknAHHOU mpyoKu,
Kunsauenue 00bl, niagjienue napaguna.
Jabopamopnutii onvim_/Nel0
Ilpumepuvl xumuueckux A61eHUIL:
20peHue Opegecunsl, 83aumooeiicmeue
Mpamopa ¢ coNAHOU KUCIOMOUL.

TTo3HaKOMHTHBCS C
BaYKHCHIIIMMH XHM.
TMOHATHSAMU:
¢usngeckne u
XAMHUYECKHUE SBJICHU,
XUMHUYECKast PEaKIus;
YMEHHE OTJINYaTh
XUMHUYECKHUE PEaKUU OT
(U3NIeCKUX SIBICHUN

1.MoTuBanus Hay4eHus
IpeIMETY XUMUS
2.Pa3BuBaTh 4yBCTBO
TOPJIOCTH 33 POCCUMCKYIO
XUMHYECKYIO HAYKy
3.HpaBcTBeHHO-
JTHUYECKOE OLIEHUBAHUE

K.YYI.
1. Pa3pemenue
KOH(IIMKTa
2.YupasneHnue
MTOBEJICHHEM
mapTHepa.
ILYVYA.
1.®opmupoBaHue
MO3HABATEJILHON IeTTN
e XuMHUYECKHE
(bopMymBI
e  TepMuHsl
P.YVI.
1.Ilemenonaranue u
IUIAHUPOBAHUE.

PeakTuBbl 1 XMMHUYECKOE
obopynoBanue,/laTank
TeMIepa-

TYpBbI IUNIATUHOBBIN
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10.

ATOMBI M MOJEKyJbl, MOHBI. BemecTpa
MOJIEKYJSIPHOTO ¥ HEMOJIEKYJISIPHOTO
ctpoenus. Kpucrannuueckue pemerk.
TP /lemoncmpayuonnsiii onvim Ne 3.
«Temnepamypa nnaeneHus euiecma ¢
PAa3HbIMU MUNAMU KDUCATITUYECKUX
DPeuémor»

YMmenne
XapaKTepU30BaTh
KpHUCTaNTHYeCKre
pelIeTKH.

1.MoTuBanus Hay4eHus
MIpeaMeTy XUMUSL.
2.Pa3BuBaTh 4yBCTBO
TOPJOCTH 3a
POCCUHCKYIO.XUMHYECKY
10 HayKy
3.HpaBcTBEeHHO-
9TUYECKOE OLICHUBAHUE.

K.YYI.
1.Pa3pemenue
KOH(JIMKTa
2.YmupaBieHue
MOBEICHUEM
HapTHepa.

ILYY].
1.®opmupoBanue
MO03HABATEILHOM IIeNN.
CHUMBOJTBI
XUMHUYECKUX
3JIEMEHTOB.
Xumuyeckue
bopmybl

TepmuHBIL.

P.YVYI.
1.CamocrosTeNnsHO
a/IeKBaTHO OLICHUBATH
MPaBHIBLHOCTh
BBITOJIHEHUS JeHCTBUSA
U BHOCHUTH
HE0OXOIUMBIe
KOPPEKTHBHI B
WCTIOJTHEHHE KaK I10
X0y €ro peain3alyy,
TaK ¥ B KOHIE
JIEUCTBUSL.

Jatuuk Temmepa-
TYpBbI IIATHHO-
BBIM, TaTUMK TEM-
neparypbITepMO-
MapHbIA

11.

IIpoctbie ©  CIIOXHBIE BEIIIECTBA.
XUMUYECKUH  JJIEMEHT. XHMHWYECKUH
3HaK. [IpocTeie BemiecTBa: MeETAUTBI W
HEMETAJIIBI.

P

Jlabopamopnuiit onvim Nell.
3nakomcmeo c¢ oépazuamu npocmelx
eeuiecme: Memanyioé U HeMemanioe.
Onucanue ceoiticme.

JlaGopaTopHblii onbIT Nel2.
H3y4denne 06pa3unoB MeTAILIOB H
HeMeTaJJIOB (cepbl, JKeJle3a,
aJTIOMUHUS, TpaduTa, MeIH U Ap.).

YMmenue
XapaKTepU30BaTh
BayKHEHINIME XUMHYECKHE
MMOHSATHS : XHMHUYECKUH
3JIEMEHT, Kiaccuukarus
BEIIECTB (Ha TMPOCTHIEC U
CJIOYKHBIE BEIIECTBA).

1.MoTuBanusa Hay4eHus
MpeIMETY XUMUS
2.Pa3BuBaTh 4yBCTBO
TOPJIOCTH 32 POCCHHCKYIO
XUMHYECKYIO HAYKy
3.HpaBcTBeHHO-
STHYECKOE OI[CHUBAaHUE

K.YY/].
1.AprymeHTupoBaTh
CBOIO ITO3UIIHIO U
KOOPAWHUPOBATE €€ C
MIO3ULIUAIMU NTAPTHEPOB
B COTPYHUYECTBE IIPU
BBIPabOTKE 00IIero
peIIeHS B
COBMECTHOM
JIeITEILHOCTH.
ILYVY/.

1.YMmenue
OpI/IeHTI/IpOBaTBCH Ha
pasHooOpasue
croco0OB pelIeHHs
3a7a4
2.Ycra"HaBianBaTh

PeakTuBbl 1 XUMHUYECKOE
00opyIoBaHHE
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HMPUYUHHO-
CIIEJICTBEHHBIE CBS3U.
P.YVYI.
1.Ilenenonaranue u
IUTAaHUPOBAHHUE.

12. | CrnoxxHBIE BemecTBa X COCTaB U YMmenue 1.MoTuBanus Hay4eHus K.YV PeakTuBbI M XUMUYECKOE
CBOWCTBA. XapaKTepu30BaTh MPEIMETy XIMUS 1. Pazpemenne obopynosanue [Ipubop
TP BakHelIIKMe Xxumuueckue | 2.HpaBcTBeHHO- KOH(IUKTa JUISL
Jlabopamopnutii onvim Ne 13. TIOHSTHUSA: 9TUYECKOEC OLICHUBAHME. 2.VYmpapneHue OITBITOB C
3uaxomemeo ¢ odpazuamu cocHvIx XUMHUYECKUH 3JIEMEHT, MOBEJICHUEM MTapTHEpa ANEKTPUUECKUM TOKOM
sewecme, MUHEPA06 1 20pHBIX NOpood. | IPOCTOE U CII0XKHOE ILYY].

Onucanue ceoiicma. BELIECTBO. 1.®opmupoBaHue
Jlemoncmpayuonnbiii skcnepumenm Ne | YMEHHE II03HaBaTCIBEHOM [CIIH.
4. «Paznoxncenue 600bl 31ekmpuyeckum | XePAKTCPH30BATE Cumposbl
O — OCHOBHBIE 3aKOHBI XUMUYECKHUX
JlaGopaTopHblii onbiT_Neld. XUMHH: 3aKOH SJICMCHTOB,
VcnbITanne TREPIOCTH BENIECTR ¢ IIOCTOSIHCTBA COCTaBa XI/IMI/I‘ICCK.I/Ie
noMombi0 Kojtekuun «kana BOHIECTB. bopmyteL;
TEPMHUHBL.
TBEPAOCTHY. P.YYIL
1.Ilenenonaranue u
IUTAHUPOBAHHE

13. | ®opmysbt CIIOXKHBIX BEILIECTB. | YMEHHUE 1.MoTuBarus Hay4eHus K.YYA. PeaktuBbl 1 XUMUYECKOE
KauecTBeHHBIH M KOJMYECTBEHHBIH | XapaKTepHU30BaTh NIPEAMETY XUMHUS 1.Pa3pemenue obopyoBaHue,
COCTaB BEIECTBA. TIOHATHS 00 2.HpascTBeHHO- KOH(JIMKTa JJIEKTPOHHBIE BECHI
TP OTHOCUTEJIbHOM aTOMHOM | 3THYECKOE OLIEHHBaHUE. 2.YupaBieHue
Jemoncmpayuonnvtii 3xcnepumenm Ne | 1 MOJIEKYJIAPHON Maccax. MOBEJCHUEM MTapTHEPA
5. «Paznoscenue ocnoenozo VYMeHne paccYuThIBaTh ILYY.
kapoonama meou (11) (manaxuma)» OTHOCHTCJIHYIO 1~®0PMHPOBaHIfe

MOJIEKYJISIPHYIO Maccy. MIO3HABATEIILHON IIETTH
e CumBobI
XUMHYECKHX
JJIEMEHTOB
e  Xumuueckue
(bopMyImBI
P.YVYI.
1.Ilenenonaranue u
IUIAHUPOBAHHE

14. | ®opmyisl CJIOXKHBIX BEIIECTB. | YMEHHE BBIUUCIATD: 1.MotuBanus Hay4eHus K.YY/.
KauecTBeHHnbIit 51 KOJIMYECTBEHHBIN | MacCOBYIO J0JIIO MPEIMETY XUMUS 1.Pa3pemenue
COCTaB BEILIECTBA. XUMHUYECKOI0 JIEMEHTa 2.HpascTBeHHO- KOH(IUKTa

o hopMysie COeTUHEHUS
Omnpenenenune
aJleKBaTHBIX CIIOCOO0OB
peeHust yueOHoH

OTHYCCKOC OLICHNBAHUC

2.YupaBneHnue
MOBEJCHUEM MTapTHEPA
ILYVY].
1.®opmupoBaHue
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3aJa49M Ha OCHOBC
3alaHHBIX aJITOPUTMOB

IM03HABAaTEILHON IIEITH
e  CuMBOJIBI
XUMUYECKUX
3JIEMEHTOB
o  XUMHUYECKHE
(bopmymbr
e TepMuHsl
P.YVI.
1.Ilenenonaranue u
IJIAHUPOBAHKE

15.

®opmynbl ClIOXKHBIX BellecTB. Ha3zpanus
CJIOXHBIX BEIECTB. PeakTUBbI. DTUKETKHU.
TP

YMeHue onpenenarsb
BAJICHTHOCTh ¥ 3HAYCHUE
BAJICHTHOCTH HEKOTOPBIX
XUMHYECKHX DJICMCHTOB;
Ha3bIBaTh OMHAPHBIE
COCIUHCHUSL.

1.MotuBanusa Hay4eHus
MpeMETY XUMUS
2.Pa3BuBaTh 4yBCTBO
TOPJIOCTH 32 POCCHHCKYIO
XMMUYECKYIO HayKy
3.HpaBcTBeHHO-
3TUYECKOE OI[CHUBAaHUE

K.YYI.
1.Pa3pewenue
KOH(IHKTa
2.Y1upaBneHue
MIOBEJICHUEM
napTHepa.

ILYVY].

YMeHue ornpeneniTh
a/IeKBaTHBIE CIIOCOOBI
pemieHus yaeOHOM’
3aJa4d Ha OCHOBE
3aJJaHHBIX
AITOPUTMOB.
P.YVYI.
1.Ilemenonaranre u
IUIAHUPOBaHHE

PeakTuBBl 1 XUMHYECKOE
00opynoBaHHe

16.

I'pynmbl XpaHeHHs pEakTHUBOB. Y CIIOBHS
XpaHEHHS U UCIIOJIB30BAHNS.
TP

YMeHune cocTaBiIATh
(hopMyIIbl OUHAPHBIX
COCIUHEHHUI T10
HM3BECTHOM BaJICHTHOCTHU
3JIEMEHTOB.

YMeHue BbICTpanBaTh
CcOOCTBEHHOE IIEJIOCTHOE
MHUPOBO33PEHUE:
0CO3HaBaTh MOTPEOHOCTH
U TOTOBHOCTBK
€amMo00pa30BaHHUIO.

K.YVY/.

YMeHue
CaMOCTOSTENILHO
OpraHU30BBIBATh
yaeOHOe
B3aMMO/ICHCTBHE B
TpyIe.

LYV

YMeHnue
peoOpa3oBhIBAThH
nHdopmanuio u3
OJTHOTO BU/A B
JIpYrou.

P.YV].

YMeHue  cocTaBiIsITh
TUIaH peleHus
po0JIEMBI.

PeakTuBbl 1 XUMHYECKOE
000pyI0BaHHE

17.

3aKOH COXPAaHEHUsI MacChl BEILIECTB.
P

VYMmenue
XapaKTepU30BaTh

Pa3BuBath YYBCTBO
TopaoCTH 3a pOCCHﬁCKy}O

K.YVI.
VYMmenue

Becbl anekTpoH-
HBIE
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Hemoncmpayuonnsiii 3kcnepumenm Ne
6.«3axon coxpanenusn maccol seujecme

OCHOBHBIC 3aKOHBI
XUMHH:

COXpaHEHHSI MaCChl
BEIIIECTB;

MMOHUMATh €ro CYIIHOCTb
W 3HAYCHHE

XMMHUYECKYIO HAyKy

CaMOCTOSATEIHHO
OpTaHU30BBIBATH
ydaebHOe
B3aUMO/JICICTBUE B
rpynre.

ILYY].

YMeHnue
peoOpa3oBEIBATH
nndopmanuio u3
OJTHOTO BUzA B
JIpyTOM.

P.YVY].

‘YMeHne coCTaBIISITh
IIaH pCHICHUA

IPOOIIEMBI.
18. | Xumuueckue npeBpaiieHusi. XuMUYeCKue | YMeHHe Ymenue chopmupoBatey K. YY/IL. PeaxkTuBBI U XUMUYECKOE
peaxiuu. XapaKTepU30BaTh y4aImxcs yaeOHo- 1. Ymenue 000pyI0BaHHE
P OCHOBHBIE ITOJIOKEHHS MO3HABATEJILHBIN HHTEpeC  (OPMYIHPOBaTh
JlaGopaTopHbiii onbIT Nel5. aTOMHO-MOJIEKYJIIPHOIO K HOBOMY y4eOHOMY cOOCTBEHHOE MHCHHE
IpuzHaku NPOTeKAHUS XHMUYECKHX | YUYEHUs, IOHUMATh €ro Marepuainy 1 crocodbam 1 TIO3UIIHIO;

peakumii: HArpeBaHHe MeIHOMH
NMPOBOJIOKH; B3aHMOJeiicTBHEe PacTBO-
POB €IKOro HaTpa W XJOpHIAa Meau;
B3aHMO/ICHiCTBHE PACTBOPOB YKCYCHOIi
KHCJIOTHI M THAPOKAPOOHATA HATPHSL.

3HA4YCHUC

pelIeHus: HOBOM YacTHOU
3a/1a4u

2.YMeHHe yuuThIBaTh
pa3Hbie MHEHUS U
HHTEPECHI U
000CHOBBIBAThH
COOCTBEHHYIO
[O3ULIMIO.

ILYVY].

1. YMmenue
HCIIO/IL30BAaTh
3HAKOBO-
CHMBOJINYECKHE
CpE/ICTBa, B TOM YHCIIE
MOJIENHM B CXEMBI JIJIS
peleHus 3a1a4;
P.YV/].

1.YMmenue
CaMOCTOSTEILHO
aZleKBaTHO OIEHMBATH
MPaBUIBHOCTH
BBITTOJTHEHUS JEHCTBHS
¥ BHOCHTD
HEOOXOJUMBIE
KOPPEKTHBEI B
HCIIOJIHEHUE KaK 110
XOJy €r0 peau3aliyi,
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TaK U B KOHIIE
IEUCTBHAL.

19.

XUMHUECKUE YpaBHEHHUS.
BrinonHeHue TpeHUPOBOYHBIX
yIpakHEHUH M0 COCTaBIICHHUIO
YpaBHEHHN XUMHUYECKUX pPEaKLUH

YMEHHUE COCTaBIIATh
YPaBHEHUS XUM.
peaxuui.

1. Ymenue
OPHEHTHPOBATHCS Ha
MOHUMaHHE TIPUYHH
ycrexa B yaeOHOM
JeATEeIbHOCTH

K.YY/].

1. YMenue:

* CTPOUTD MOHSATHEBIC
JUTA TapTHepa
BBICKa3bIBaHUS,
YYUTHIBAIOIINE, YTO
MapTHEp 3HAeT U
BHJIMT, a YTO HET;

* 33/1aBaTh BOIPOCHI;
* KOHTPOJIUPOBATH
NIEHCTBUS TapTHEPA.
ILYVY.

YMmenue:

* OCYIIECTBIISATh
aHau3 00bEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBECHHBIX
MPU3HAKOB;

* OCYIIECTBIISTh
CHHTE3 KaK
COCTaBJIEHHE LIEJTIOTO
W3 YacTeH.

P.YVI.

VYMenus:
1.0OcymiecTBasATh
HUTOTOBBIA U
MOIIarOBHIil KOHTPOIh
0 Pe3yNbTaTy;

2. AexkBaTHO
BOCIIPMHUMATH OIICHKY
YUUTEIIS;

3. Pasnnuath ciocod u
pe3yJbTaT AeUCTBUS

20.

Tunbl XUMHUYECKHUX peaKkLni

TP

Jlabopamopnutii onvim_Nel6.

Tunwot XUMUUecKux peaxkyuii:
paznoxcenue 2uopoxcuoa medu (11);
e3aumodeiicmeue yHcenea ¢ pacmeopom
xnopuoa medu (11), e3aumooeiicmeue
okcuda meou (11) ¢ pacmeopom conanou
KUC/IONbL.

yMEHHE OIIpEACIIATh
peareHTbl M IPOLYKTbI
peakuuu;

paccTaBiATh
KOX(QHUIINECHTHI B
YPaBHEHMSIX pEeaKLMi Ha
OCHOBE 3aKOHa
COXPaHECHMsI MaCChl
BELIECTB

1. Ymenune
OpUEHTUPOBATHCA Ha
NOHUMaHHUE NPUYHH
ycrexa B yueOHOM
JIESITETTHHOCTH

K.YY].

VYMmenue
CaMOCTOSTEIIBHO
OpFaHI/IBOBLIBaTB
yaebHOe
B3aNUMOJIEUCTBHE B
TpyIIIe.

ILYVY/.

YMmenue

PeakTuBBI M XUMHUYECKOE
000pyIoBaHUE
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peoOpa3oBEIBATH
HHPOPMALIHIO u3
OJJHOTO BUzA B
JIPYrOM.

P.YVYI.

YMeHne cocTaBIsITh
TUTaH pelIeHus
IPOOJIEMEI.

21.

Tlonroroska k T'MA, BITP

1.3akperuieHne 3HaHUN U
pacyeTHHIX HaBBIKOB y4-
col.

2.YMeHue pemaThb
TUTIOBEIC TIPUMEPEI
KOHTPOJIBHO-
N3MEPHUTENBHBIX
MaTepHalioB

1. Ymenue
OPHEHTHPOBATHCS Ha
MOHMMaHHE TPHYHH
ycrexa B yaeOHOM
JeATEeIbHOCTH

K.YY/].

YMmenue
CaMOCTOSTEIBHO
OpTaHHU30BBIBATh
yaeOHOe
B3aMMOJIENCTBUE B
rpyre

ILYVY/.

YMmenue:

* OCYIIECTBIIATh
aHaJIM3 00BEKTOB C
BBIJIEJIEHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYIIIECTBIIATH
CHHTE3 KaK
COCTaBJIEHHE LIEJTIOTO
W3 YacTeH.

P.YV/.

VYMenus:
1.0cymiecTBasATh
HTOTOBBEIN H
MOIIarOBHIil KOHTPOIh
10 pe3yJbTaTy;

2. AnexBaTHO
BOCIIPHHUMATH OLICHKY
YUUTEIS;

3. Pasznnuats cioco0 u
pe3yIbTAT ACHCTBHSA

22.

TecToBBINH KOHTPOJIb:«OCHOBBI
IKCNEPUMEHTATbHON XUMMM.

YMenue oBiaeHus
HABBIKAMU KOHTPOJIS U
OIIEHKHU CBOEH
NESITeIPHOCTH, YMCHHE
MIPEBUICTH BO3MOXKHBIC
IOCJIEICTBUS CBOUX
IeicTBUM

YMeHre OLleHUTh CBOU
y4eOHBIEC JOCTHKESHHS

K.YV .

YmMmenue
CaMOCTOSITEILHO
OpFaHI/IBOBBIBaTB
y4eOHoe nieiicTBue.
ILYVY/.

VYmMmenue
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peoOpa3oBEIBATH
HHPOPMALIHIO u3
OJTHOTO BUzA B
JIpyTOM.

P.YVYI.

YMeHne cocTaBIsITh
TUTaH pelIeHus

POOIEMBI

Pa3gen 2. IIpakTHKYM 110 H3Y4YEHHUIO Ia30B: KHCJI0POAa U Boxopoaa (7 4)

23. | Kucnopoa. Peaknuu, ncrnonszyemsle 1iisi | YMeHue Ymenue chopmupoBatey K. YVY/IL. PeakTuBbI 1 XMUMHUYECKOE
MOJIyYEeHHUs KHCIIOpOoJia B JIAOOpaTOpUH XapaKTepu30BaTh yuaruxcs yuyeoHo- 1. Ymenue o0opynoBaHue
P KHCJIOPOJ KaK MO3HABATEJILHBIN HHTEpeC  (OPMYIHPOBATh
Jlemoncmpayuonnsiii Ixcnepumenm MNe | XUMHYECKUH 3JIEMEHT U K HOBOMY y4eOHOMY cOoOCTBCHHOE MHCHHE
7. «Ilonyuenue u cobupanue Kuciopooa | NPOCTOE BELIECTBO, Marepuany ¥ cnocodam U TTO3ULHIO;

6 1abopamopuu pacno3HaBaTh ONBITHBIM pelIeHUs HOBOM YacTHOM 2. YMeHHe YUYUTHIBATh
U 3anOHEeHUe UM 2A30Mempa ITyTeM KHCIIOPO 3a1a4n pa3Hble MHEHUS U

CoOmronieHne HopM HHTEPECHI U

MOBEJCHHS B 000CHOBBIBATh

OKpy’Karolle cpene, COOCTBEHHYIO

IIPaBHI 310POBOTrO MO3HLIHIO.

o0Opasa KU3HU ILYVYI.
1. Ymenune
HCTIONb30BaTh
3HaKOBO-
CUMBOJIHYECKHE
CpeICTBa, B TOM YHCIE
MOJIEJIN ¥ CXEMBI JJIs
peleHus 3aaay;
P.YVI.
1.YmeHue
CaMOCTOSITENILHO
aJIeKBaTHO OLICHUBATh
MIPaBUIBHOCTH
BBITIOJTHEHHS IEHCTBUSA
1 BHOCHUTH
HE0OX0/IMMBbIe
KOPPEKTHUBHI B
UCTIOJIHEHHUE KaK IO
X0y €T0 peaHn3alnuy,
TaK ¥ B KOHIIE

24. | XuMuuecKre CBOMCTBa KHCIOPO/a. YMeHne 00bICHUTD Pa3BuBaTh 4yBCTBO K.YV . PeaxTuBbI M XUMHYECKOE
Oxcumpl. CYILHOCTb KPYTOBOpOTa TOPAOCTH 32 POCCUMCKYI0O ~ YMEHue obopyaoBaHue
P KHCJIOPOJA B IIPUPOJE, XUMHYECKYIO HAYKy CaMOCTOSITENILHO
Jlabopamopnuiii onsim Nel7. IIpUMEeHeHue kucinopoaa;, | dopMupoBaHUE HHTEpECa OPraHU30BBLIBATH
«l'openue cepwl u ghocgpopa na 6030yxe YMETh COCTABJISITh K TIPEAMETY yueOHOe
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U 6 KUcnopooe»

Jlabopamopnutii onvim Nel8.
«l'openue ncenesa, meou, mazHus Ha
6030yxe u 6 Kuciopooe»

Jladopamopnuiii onvim_/Nel9.
Paccmompenue 06pa3yoe okcuoos
(y2nepooa (1V), 600opooda, pocchopa,
Meou, Kanovyus, jHeeneid, KpemMHus).

YPaBHEHHSI XUMHUECKUX
peakuui,
XapaKTepU3YIOIINX
XMMHUYECKHE CBOMCTBA
KHCIIOPOA
Hcnone3oBanue
MPAaKTHYECKNUX U
mabopaTOpHBIX padoT,
HECJIOXKHBIX
9KCTIEPUMEHTOB JIJISI
JI0Ka3aTeNnbCTBA
BBIJJBUTaEMBIX
TIPEATION0KEHHH;
OTIMCaHUE PE3yIbTATOB
3THX paboT

B3aNMOJIEUCTBUE B

TpymIe.
ILYVYA.

YMmeHue
npeoOpa3oBEIBATh
HHPOPMALIHIO u3
OJTHOTO BUZA B
JIpYrou.
dopmupoBaHue
yMeHHs  Ha0JoaaTh,

JCJIaTb BBIBOJbI IIPHU
MMPOBCACHUU OIIBITOB.

P.YVI.

VYMeHue  COCTaBISATh
IJIaH pelieHus
poGIeMbl

YMeHue pacro3HaBaTh
OIIBITHBIM nyTeM
KHCIIOPOJI, OIHUCHIBATH
XUMHUUYCCKHUC peaKum/I,
HaOIIOHAaEeMBIE B XOJ€E

IKCIIEPUMEHTA.
25. | Iloaroroska k 'UA, BIIP 1.3akperuieHue 3HaHul U 1. YMmenue K.YY/].

pacUETHBIX HABBIKOB Y4- OpUCHTHUPOBATHCS Ha VYMenune
csl. MMOHUMAaHHUEe TPUYUH CaMOCTOSTEIBHO
2.YMeHue pemarsb ycrexa B yueOHOH OpraHU30BBIBATH
TUTIOBBIE TPUMEPHI JIeSITEILHOCTH yueOHoe
KOHTPOJBHO- B3aMMOJIENCTBHUE B
HM3MEPHUTEINBHBIX rpyre
MaTepHuagoB ILYVYI.

YwMmenue:

* OCYLIECTBIIATh
aHaM3 00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBECHHBIX
MIPHU3HAKOB;

* OCYILLECTBJIATH
CHUHTE3 KaK
COCTaBJIEHHE LIEJTIOTO
W3 YacTeH.
P.YVI.

YMenus:
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1.0cymiecTBIATH
HTOTOBBLIN B
MOIIArOBBIi KOHTPOJIh
MO Pe3yJbTaTy;

2. AIeKBaTHO
BOCTIPHHAMATH OIICHKY
YAUTEIS;

3. PaznuyaTts croco0 u
pe3yJbTaT AEHUCTBUS

26.

Bosnyx u ero cocras.

TP

Jemoncmpayuonnsiii Ixcnepumenm Ne
8. «Onpeoenenue cocmasa 6030yxa»

YMmenue
XapaKTepHU30BaTh COCTAB
BO3IyXa

[puBeneHKE NPUMEPOB,
oAOOp apryMeHTOB,
(dopmyarpoBaHue
BBIBO/JIOB.

YMeHue oleHUBaTh CBOIO
JCATCIBHOCTD U
MOCTYTIKH APYTHX JIFOEH
C TOYKH 3PCHHUSA
COXpaHCHHS
OKpY>Karouiei cpebl

K.YY/].

1. YMenue:

* CTPOUTD OHATHEIE
JUTSA TapTHepa
BBICKa3bIBaHUS,
YYUTHIBAIOIINE, YTO
MapTHEp 3HAeT U
BHJIMT, a YTO HET;

* 3a[1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
NIEHCTBUS TapTHEPA.
ILYVY/.

YmMmenue:

* OCYIIECTBIISATh
aHaJIM3 00BEKTOB C
BBIJIEJIEHUEM
CyIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTh
CHHTE3 KaK
COCTaBJIEHHE 1IEJTIOTO
W3 YacTeH.

P.YVI.

YMeHus:
1.0OcymiecTBasATH
HWTOTOBBLIN H
MOIAroBEIil KOHTPOIh
10 pe3yJbTary;

2. AnexBaTHO
BOCIIPHHUMATH OIICHKY
YUUTEIIS;

3. Pasnuuaths crioco6 u
pe3yabTaT ICHCTBHSA

[Tpubop mis
OIIpEJIeTICHUsI COCTaBa
BO3/yXa

217.

Bonopoa. Iloxyuenue Bonopona. Mepst
0e30IacHOCTHU IpHU paboTe ¢ BOAOPOIOM.

VYMmenue
XapaKTepU30BaTh

Ymenue copMupoBaTh
YCTOWYMBBINA yueOHO-

K.YVI.
VYmMmenue

PeakTuBBI M XUMHUYECKOE
000pyI0BaHHE
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IIpoBepka Ha uncToTy. I'pemyumnii ras.

TP

Jemoncmpayuonnsiii Ixcnepumenm N
9. «llonyuenue u cobupanue 6000pooa
6 n1aoopamopuu. Onvim Kasenouwia»

BOJIOPOJI KaK
XAMHWYECKUH DJIEMECHT K
MIPOCTOE BEILECTBO,
pacrno3HaBaTh OMBITHBIM
IyTeM BOAOPOT

[I03HABATENbHBIN UHTEPEC
K HOBBIM OOIIMM
crocobam penieHus 3aaaq

CaMOCTOSATEIHHO
OpTaHU30BBIBATH
ydaebHOe
B3aUMO/JICICTBUE B
rpynre.

ILYY].

YMmenue
peoOpa3oBEIBATH
nndopmanuio u3
OJTHOTO BUzA B
JIPYrou.

P.YVY].

‘YMeHne coCTaBIISITh
IIaH pCHICHUA

IPOOIIEMBI.
28. | Xumuueckue CBOMCTBa BOJIOPOJA. | YMEHHE COCTaBIIAThH Pa3Butue BHyTpeHHEH K.YYA. PeaktuBbl 1 XUMH4eCKoe
IIpumeneHue. YPaBHEHUs peakuui, MIO3ULIMH LIKOJbHHUKA Ha 1. Ymenue: o0opynoBaHue

Hemoncmpayuonnsiii Ixcnepumenm N
10. «llonyuenue 600opoda peaxuuei
ANIOMUHUA CO CMEChIO cybhama medu
U X10puoa Hampua»

TP

Hemoncmpayuonnsiii sIkcnepumenm Ne
11.3anumamenvnole onvimeut ¢
6000p00OM: Nemarouiasn danka,
63pvlealouuecs ny3vipu, iemaioujue
MblIbHbIE WIAPUKU.

XapaKTepU3yIOLIUX
XAMHYECKHE CBOHCTBA
BOJIOPO/Ia, Ha3bIBATh
MIPOJYKTHI PEaKIuu
Hcnonb3oBanue
MPaKTHYECKUX U
mabopaTOPHEIX padoT,
HECJIOKHBIX
9KCIIEPUMEHTOB LIS
JI0Ka3aTeNnbCTBA
BBIJJBUTaEMBIX
MIPEIIO0JIOKEHUH;
OIHCAHUE PE3yJIbTATOB
9THX paboT

YPOBHE IIOJIOKHUTEIBHOTO
OTHOIICHUS K IIKOJE,
HOHUMAaHHS
HEOOXOMMOCTH Y4eHHUs
DopMUpOBaHUE UHTEPECA
K TIPEAMETY

* CTPOUTD MOHATHEIE
JUTA TapTHEpa
BBICKa3bIBAHUS,
YUHUTHIBAIOIIHNE, YTO
MapTHEP 3HAET U
BHUUT, a YTO HET;

* 3a/1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
NIEHCTBUS TTapTHEPA.
ILYVY/.

YmMmenue:

* OCYIIECTBIISATh
aHaJIM3 00BEKTOB C
BBIJIEJIEHUEM
CyIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTH
CHHTE3 KaK
COCTaBJICHHE IIEJIOTO
W3 YacTeH.

P.YVI.

YMenus:
1.0OcymiecTBasATh
HWTOTOBBLIN H
MOILArOBBIA KOHTPOJIb
0 pe3yJbTary;

2. AIeKBaTHO
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BOCIIPMHHUMATh OLIEHKY
YUUTENS;

3. Paznuuath criocob u
pe3yJabpTaT AEHUCTBUS

29.

TecToBblii KOHTPOJIb: «IIpaKTHKYM 1O
H3YYEeHHIO I'a30B: KUCJI0POIa U
BO/IOPO/IaY.

YMeHue oBiageHus
HaBBIKAMH KOHTPOJIA U
OIICHKH CBOCH
JesITeIbHOCTH, YMCHHE
MIPEeIBUJIETH BO3MOXKHBIE
MOCHEACTBUS CBOUX
JNeHCTBUMN

YMeHue OlleHUTh CBOU
y4eOHbIe JOCTIKEHUS

K.YY/.

YMeHnue
CaMOCTOSTENIEHO
OpTraHNU30BBIBATh
yueOHOe JIeHCTBHE.
ILYVYA.

YMmeHue
npeoOpa3oBEIBATh
HHPOPMALIHIO u3
OJTHOTO BHIA B
JIpyTOM.

P.YVYI.

YMeHue cocTaBiIsaTh
TUTaH pelIeHUsI

poOIEMBI
Paznes 3. IlpakTHKYM 10 M3YUYEHHUIO CBOICTB BOJbI H pacTBOPOB (9 4)
30. | Boma. Mertoasl ompeneneHust coctaBa | CoOmoneHue nopm | 1.PasButue BHyTpenneir K. YY/I. JlaT4uK 57eKTpo-
BOJIBI - QHAJIU3 U CHHTE3. TIOBEACHUS B | MO3UIIMHU INKOJIbHUKA HA CoBepIIeHCTBOBATh MIPOBOHOCTH,
TP OKpyXarolen cpene, | YpPOBHE IOJOXUTEILHOIO  YMEHUE U(GPOBON MHUKPOCKOIT
Jlabopamopnutii onvim Ne 20. MIPaBHJII 30POBOTO | OTHOLIEHHS K IIKOJIE, JIOTOBAPUBATHCS U
«Onpeodenenue 6000NP0GOOHOIL u | obOpasa KHu3HH MOHUMAaHMS MPUXOANUTH K 00IIEMY
OUCMUNIUPOBAHHOU 80061 HEOOXOMMOCTH YUCHHSI,  PEIICHHIO B
BBIPAKEHHOI'O B COBMECTHOM
npeobIagaHuy y4eOHo- JIeATETBHOCTH
MO3HABATEIbHBIX ILYVYA.
MOTHBOB H DopMHPOBATE YMCHHE
MPEIIIOYTCHIH MIPOBOUTE CpaBHEHUE
COLMANILHOTO CIOCco0a U KJTACCU(PUKAIIHIO 1O
OTICHKY 3HAHUI 3a/IaHHBIM KPUTEPHSIM
P.YVA.
‘YMeHue yuyuTsBaTh
BbIJIEJICHHBIE
YUHUTETIEM OPUEHTHUPBI
JIEHCTBUSL B
HOBOM y4eOHOM
Marepuaie B
COTPYIHUYECTBE C
YUHUTEIEM
31. | dusnyeckue U XUMHYCCKHE CBOMCTBA YMmenue VYuebno-no3naBarenpubii - K.YV PeakTuBBI U XUMUYECKOE
BOJBI. XapaKTepU30BaTh HMHTEPEC K HOBOMY YMmeHue: o0opyioBaHue
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TP

Jlabopamopuwtit onvim_Ne21.

OKpacka uHOUKamopoe 6 HelmpaibHOl
cpeoe

Jlabopamopnuiii onviim_Ne22.
Cpasnenue npood 600bi: 6000nP0OEOOHOII,
U3 20p0OCK020 OMKPBLNOZ0 6000eMa.

CBOICTBA BOJBI
(XMMUYecKue CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOpPraHUYECKUX
BEILECTB),
B3aMOCHCTBHE BOJBI C
OCHOBHBIMHU K
KHCJIOTHBIMH OKCHIaMH;
COCTaBJIATh YPaBHECHUS
XUMHUUYECKHUX peaKluH,
xapaKTepme JJIs1 BOAbI

yaeOHOMY MaTepuairy U
crioco0am perreHus
HOBOU 4acTHOM 3aayuu;

* CTPOUTD OHSATHEIE
JUTA TapTHepa
BBICKA3bIBAHUS,
YUHTBHIBAIOINE, YTO
MapTHEp 3HAeT U
BHIUT, a YTO HET;

* 3a[1aBaTh BOIIPOCHI;
* KOHTPOJUPOBATH
JIEHCTBUS TapTHEPA
ILYVY/.

VYmenue:

* OCYIIECTBIIATh
aHaJIM3 00BEKTOB C
BBIJIEJIEHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIIECTBIIATH
CHHTE3 KaK
COCTaBJIEHHE IIEJIOTO
W3 YacTen

P.YV/.

VYMenus:
1.0cymiecTBasATH
HTOTOBBEIN H
MOIIArOBEIi KOHTPOIh
0 pe3yJNbTarTy;

2. AnexBaTHO
BOCIIPMHUMATH OIICHKY
YUUTEIS;

3. Paznuyars crocod u
pe3yabTaT NSHCTBHSA

32.

Bopa — pactBopurens. PacTBopsl.
TP

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

YMenue naBaTh
OTpe/IeICHNE TIOHATHS
PacTBOPHI, BUIIBI
pacTBOpOB, CBOMCTBA
BOJIbl KaK PaCTBOPHUTEIIS;

PasBurHe criocoOHOCTH K

CaMOOLIEHKE Ha OCHOBE
KpUTEPHUS YCTICITHOCTH
y4eOHOI eI TeTbHOCTH

K.YY/].

1. Ymenue:

b CTpOI/ITB IIOHATHBIC
JUISl TapTHEpa
BBICKA3bIBAHUS,
YUHTBIBAIOLIUE, YTO
MapTHEpP 3HAET U
BUJIUT, @ YTO HET;

* 32/1aBaTh BOIPOCHI,
* KOHTPOJIUPOBAThH
JIEHCTBUS TIapTHEPA.
ILYVY/.

YwMmenue:

JlaTuuk TemiepaTypbl
IIJIATUHOBBIN
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* OCYLIECTBIISATh
aHaJIM3 00BEKTOB C
BBIZICTICHHUEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYLLECTBIISTh
CHHTE3 KaK
COCTaBJICHHE 1IEJIOT0
W3 YacTeH.

P.YVI.

YMenus:
1.0cymecTBasATh
HTOTOBBLIH H
MOIIaroBbI KOHTPOJIb
10 pe3yNbTary;

2. AnexBaTHO
BOCIIPMHHUMATh OLIEHKY
YUUTETS;

3. PaznuyaTts croco0 u
pe3yJbpTaT AeHCTBUS

33. | Haceruennsie u HeHachlleHHbie | [IpeacraBieHue o 1.Pa3zButue Buytpenneir K.YV [{udpoBoit MEKPOCKOIT
PacTBOPHI. CYILTHOCTH IIpoIiecca MO3UIIMHU IIKOJIBHUKA Ha YMmenue
TP MIOJIy4YEHHUSI KPUCTAILIIOB YPOBHE MOJIOKUTEIBHOIO  CAMOCTOSITEILHO
JlaGopamopnuuii onvim Ne 13 pacTBOPOB COJIeH OTHOIIEHUS K LIKOJIE, OpraHU30BBIBATH
24.«Hab6nwdenue 3a pocmom [Tokazatpe 3aBUCUMOCTh MMOHUMAHHUS yaeOHOe
KpuCmanioe» pPacTBOPUMOCTH OT HEOOXOJIMMOCTH YUEHHsI,  B3aHMMOJACHCTBHE B
TeMIepaTypbl BBIPAKEHHOTO B TpymIe.
npeobailaHuy yaeOHo- LYV
M03HABATENbHBIX YMenue
MOTHUBOB U npeoOpa3oBEIBATh
MpeANnoYTEHU U HHPOPMALIUIO u3
COLMAIBHOTO CTI0c00a OJTHOTO BHIA B
OLICHKU 3HaHUl; JIpYrou.
2.®opMupoBaHUe P.YY].
BBIPQ)KEHHON YCTOMYMBOM ~ YMeHHE COCTaBIIATh
Y4e0HO-TI03HABATEIBHON  TUIAH PEIICHUS
MOTHBAIIMY YUCHHUS. POOIEMEL.
34. | JlabopamopHnuuit onvim No 25. | ChopmupoBats monsatust | DopmupoBanue K.YYA. Hatunk
«llepecviuyennslit pacmeop» «pa30aBICHHBIN BBIpaKeHHOU ycToiunBol  COBEpIIEHCTBOBATh TEMIIEpaTyphI
pacTtBop», y4eOHO-TI03HABATEIPHOH  YMEHUE IJIATUHOBBIN
«HACBHIIIEHHBIN PacCTBOPY», | MOTHUBAIMH YYCHHUS. JIOTOBAPHUBATHCS U
«TepECHIIEHHBIN MPUXOAMTH K 00IIEMY
pacTtBop» pEIIeHHIO B

COBMECTHOM
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JIESTEIBHOCTH
ILYVY/].
DopMHUPOBATH YMEHHE
IIPOBOJUTH CPaBHEHHE
U KJIacCU(HUKALUIO 10
3aJaHHBIM KPUTEPHSIM
P.YVYI.

‘YMeHue yuyuTsIBaTh
BBIJICTICHHBIC
YUUTEIEM OPUEHTHPHI
JIEUCTBUS B

HOBOM Y4eOHOM
Marepuane B
COTPYIHHIECTBE C

YUUTENIeM

35. | IpakTuyeckasi padora Ne 3 Hcnonb3oBanue ®opmupoanue unrepeca K.YV PeakTuBBI 1 XUMHUYECKOE
«Omnpenenenne KOHIEHTPALUH MIPAKTUYECKUX U K IIpeIMeTy dopmupoBaHue o0opynoBaHue,
BeIECTB KOJIOPUMETPUIECKHM 10 nmabopaTOpHEIX padoT, yMeHHS pabdoTaTh B JTATIUK OTTHYe-
KaJTHOpPOBOYHOMY rpaduky» HECIIOKHBIX mapax. CKOMH IUIOTHOCTH
TP SKCIIEPUMEHTOB AJIs ILYV.

JI0Ka3aTesIbCTBa DopMupoBaHue
BBIJIBUTAEMBIX yMeHHs ~ HaOIoaaTh,
MIPEIIOI0KEHHI; JleNaTh BBIBOJABI TIPH
OTIMCaHKE PE3yIbTATOB MIPOBE/ICHUH OTIBITOB.
9THX paboT P.YVI.
YMeHHe ~ ONHCHIBATh
HabJro1aeMble
MIpeBpalieHus B XOJe
9KCIEpPUMEHTA.

36. | Kpucramiorumparsi. YMeHue NpuMeHSTh 1. Ymenue K.YVYI. Jarunk Temnepa-
Jlab6opamopnuutit onvim Ne 26. MTONyYCHHBIC 3HAHUS JUII | OPUEHTHPOBAThCS Ha Ymenne TYPHI TUTATHHOBBIN
«Onpebeﬂe”ue memnepamypol peaieHus 3aga4q NNOHUMAaHHUEC NPHUINH CaMOCTOATCIBbHO
Dasznodcenus KpUucmaniozuopama yemnexa B y4eOHoi OpraHn30BBIBAThH

JIeATEITIBHOCTH yueOHoe
B3aNMMOJIEUCTBHE B
rpymnme
ILYVYA.

YMeHue:

* OCYILIECTBIIATH
aHaJINn3 00BEKTOB C
BBIZACJICHUCM
Cy]lIeCTBeHHI)IX nu
HECYIIECTBECHHBIX
MPHU3HAKOB;

* OCYIIECTBIISATh
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CHHTE3 KaK
COCTaBJIEHHE 1IETIOTO
W3 YacTeH.

P.YVI.

YMmeHus:
1.0cymiecTBIATH
HTOTOBBEIH B
MOIIArOBBIN KOHTPOJIb
0 pe3yNbTary;

2. AekBaTHO
BOCIIPUHUMATH OILICHKY
YAUTEIS;

3. Paznuyats croco0 u
pEe3YNIBTAT ICHCTBHUS

37.

[Toaroroska k 'MA, BITP

1.3akperuienne 3HaHUN U
pacyeTHBIX HaBBIKOB Y4-
co.

2.YMeHue pemaThb
THUIIOBBIE IIPUMEPHI
KOHTPOJIbHO-
HU3MEPUTEIIBHBIX
MaTepHajoB

1. Ymenue
OPHEHTHPOBATLCS Ha
MOHMMaHHE TPHYHH
ycrexa B yaeOHOM
JeATEeIbHOCTH

K.YY/].

Ymenue
CaMOCTOSTEIBHO
OpTaHHU30BBIBATh
yaeOHoe
B3aMMOJIENCTBUE B
rpyre

ILYVY/.

YmMmenue:

* OCYIIECTBIISATh
aHaJIM3 00BEKTOB C
BBIJIEJIEHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIIECTBIIATH
CHHTE3 KaK
COCTaBJIEHHE IIEJTIOTO
W3 YacTeH.

P.YVI.

YMenus:
1.0cymiecTBasATH
HWTOTOBBLIN H
MOILArOBBI KOHTPOJIb
10 pe3yJbTaTy;

2. AnexBaTHO
BOCIIPHHUMATH OIICHKY
YUUTEIS;

3. Paznuyars croco0 u
pe3yNbTaT ACUCTBUS

38.

TecToBblil KOHTPOJL: «IIpakTHKYM NO

VYMenue oBiaaeHus

VYMeHue OleHUTb CBOH

K.YV,
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H3y4YeHUI0 CBOJICTB BOJbI
PacTBOpPOB».

41

HaBBIKAMH KOHTPOJIA U
OIICHKH CBOCH
JIESITEIbHOCTH, YMEHHE
MIPEeIBUJIETH BO3MOXKHBIE
MOCHEACTBUS CBOUX
JeicTBHM

y4eOHbIe JOCTIKEHUS

YMmenue
CaMOCTOSATEIHHO
OpraHU30BBIBATH
yueOHoe JieficTBHE.
ILYVY].

YMmenue
peoOpa3oBEIBATH
HHPOPMALIHIO u3
OJTHOTO BUzA B
JIPYrOM.

P.YYI.

YMeHHue CoCTaBIATh
IUIaH PELICHUS

POOJIEMBI

Pasnen 4. OcHoBbI pacueTHo#i xumuu (4 4)

39. | Moy — enuHHIA KOJIUYESCTBA BEIIECTBA. | VyeHre BEIUHCIISTE: 1.MoTuBaius Hay4eHUS K.YV
Mounsipuas  Macca. Belaucnenus 1o | gommuecTBO BemiecTBa NPEeIMETY XUMUS YMenue
XUMHUYECKUM YPABHEHHSM. HITH MAccy 110 2.Pa3BuBaTh 4yBCTBO CaMOCTOSITEIBHO

KOJIMYECTBY BEICCTBA TOPJOCTH 32 POCCUIICKYI0 ~ OpPraHU30BbIBaTh
HAJIM Macce pearcHTOB WIH XUMHUYCCKYIO HAYKY y‘le6Hoe HeﬁCTBHe.
IIPOYKTOB PEAKIIHH 3.HpaBcTBeHHO- ILYVYA.

VMeHHe BBIYHCIISTD 3TUYECKOE OLICHUBAaHUE YMmenue
MOJISIPHYEO Maccy Mo 4.YMeHue OLleHUTh CBOM  NIPeoOpa3oBHIBATH

(dbopmyrie coeMHEHUS,
KOJIMYIECTBO BEIIECTBA,
00BEM WM Maccy TIo
KOJIMIECTBY BEIIECTBA,
00BEMY HITH Macce
peareHToB Ui
MPOYKTOB PEAKIMU

y‘IG6HBIC JOCTHUKCHUA

HHPOPMALIUIO W3
OJTHOTO BUJIA B
ApYTOi;
OCYIIECTBIISITh aHAJIH3
00BEKTOB C
BBIJICJIICHUEM
CYIIECTBEHHBIX
HECYIECTBEHHBIX
MPU3HAKOB,;
OCYIIECTBIISITh CHHTE3
KaK COCTaBJICHHE
LIEJIOT0 U3 YaCTEH.

P.YV].

YMeHue cocTaBIATh
IUTaH PEIICHUS
poOIIeMBI
1.0OcymiecTBasATh
HWTOTOBBIN H
MOIIArOBbBIil KOHTPOJIh
0 Pe3yJIbTaTy;
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2. AleKBaTHO
BOCTIPHHAMATH OIICHKY
YUUTEIS;

3. Paznuuath criocob u
pe3yJabpTaT AEHUCTBUSL

40.

3axoH ABoragpo. MosspHBIi 00beM

razoB. OTHOCHTEIbHAS INIOTHOCTH ra30B.

Boruucnenust Mo XuMU4eCKuM
YPaBHEHHSM.

YMeHue BBIYMCIATE!
KOJIMYECTBO BEIIECTBA,
00BEM W Maccy 1o
KOJINYECTBY BEIIICCTBA,
00BEMY HITH Macce
pEarecHTORB | MPOAYKTOB
peaxImm;

(HaxomuTh 00BEM raza 1mo
H3BECTHOMY KOJIMIECTBY
BelecTBa (1
MIPOU3BOJIUTH OOpaTHBIE
BBIUUCIICHUS))

Pa3BuBaTECIIOCOOHOCTE K
CaMOOIIEHKE Ha OCHOBE
KPHUTEPHsI YCICITHOCTH
y4eOHOI eI TeIbHOCTH

K.YYI.

1. Ymenue
HCTIONB30BaTh PeUb
JUTSL pErYJISIIUN CBOETO
JIEUCTBUS;
2.AIeKBaTHO
HCIIOJIB30BaTh
pedeBbIe CpecTBa st
pemeHus

Pa3IUYHBIX
KOMMYHHKATHBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHUE,
BJIAJIETH
JIHAJIOTUYECKOM
¢bopmoii peun
ILYVY/.

1.YMmenus
OCYIIIECTBIISATh
CpaBHEHHE U
KJaccu(UKaIIHIO,
BbIOMpAs KpUTEPUU
JUTST YKa3aHHBIX
JIOTHYECKUX
orepanuii; CTpOUTh
JIOTHYECKOE
paccyxaeHue
P.YVI.

YMenne
CaMOCTOSTEIIBHO
aJIeKBaTHO OLICHMBATh
MPaBUIBHOCTH
BBINOJIHEHUS TEHCTBHS
¥ BHOCHUTD
HEOOXOdUMEBIE
KOPPEKTUBHI B
HCIIOJIHEHUE KaK 110
XOJly €ro peajau3alluy,
TaK U B KOHIIE
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IEUCTBHAL.

41.

O06paboTKa IKCIIEPUMEHTAITLHBIX JTaHHBIX
C HCIOJIb30BaHUEM UPPOBOIA
nabopatopun «Touka pocTtay.
Yrenue rpaduKoB, TUarpaMm

‘YMeHue oIeHUTh CBOH
y4eOHBIC TOCTHKCHUS

K.YY/.

YMmeHue
CaMOCTOSTEIIHHO
OpraHU30BBIBATH
ydeOHoe neiicTBue.
ILYYA.

YMeHnue
npeoOpa3oBEIBATh
nndopmanuio u3
OJTHOTO BUjIA B
JIpYrou.

P.YVYI.

YMeHHe cOCTaBIATh
TUIAH PELICHUs
poOIeMbl

42,

OOBeMHbIE OTHOILICHUS ra30B MU
XAMHYECKHX PEaKIUsIX

YMeHue npoBoguUTh
pacyeTsl Ha OCHOBE
YpaBHEHHH peakiuii,
YMETb BEIYHUCIIATE:
KOJIMYECTBO BEILECTBA,
00beM Wi Maccy 10
KOJIMYECTBY BEIlECTBA,
00beMy HIIH Macce
peareHToB M NPOYKTOB
peaknuu (HaX0IUTh
00BbeM raza o
KOJIMUECTBY BEIlECTBA,
Macce Win o0beMy
OJTHOTO W3 PEareHTOB WK
MIPOJIYKTOB PEAKINN)

Pa3BuBarTh criocoOHOCTH K

CaMOOIICHKE HA OCHOBE
KPHUTEPHSI yCIEITHOCTH
y4eOHOH NesITeNbHOCTH

K.YY/].

1. Ymenue:

* CTPOUTD MOHATHEIE
JUTSA TapTHepa
BBICKA3bIBAHUS,
YYHUTBHIBAIOIIUE, YTO
MapTHEp 3HAeT U
BHJIMT, a YTO HET;

* 3a/1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIeWCTBUS TIapTHEPA.
ILYVY/.

YmMmenue:

* OCYIIECTBIISATh
aHaJIM3 00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYLLECTBIISITD
CHHTE3 KaK
COCTaBJICHHE IIEJIOTO
W3 YacTeH.

P.YVI.

YMenus:
1.0cyuiecTBasATh
HWTOTOBBIN H
MOILArOBBIN KOHTPOJIb
10 pe3yJIbTATY;
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2. AIeKBaTHO
BOCTIPHHAMATH OIICHKY
YUUTEIS;

3. Paznuuath criocob u
pe3yJabpTaT AEHUCTBUSL

Pa3gen 5. IIpakTHKYM 110 H3Y4Y€HHIO CBOICTB BeleCTB OCHOBHBIX KJIACCOB

HeOpraHu4ecKux coeanHenui (12 4)

43.

OKCHIBL: Kiaccuukanus,
HOMEHKJIATypa, CBOMCTBa, IMOJy4YCHHE,
MpUMCHCHUE.

TP

Jlabopamopnotii onvim Ne27.
Haoénwoenue pacmeopumocmu 0oKkcuooe
ANIOMURUA, HAMPUS, KANLYUA U MeOU 6
6o0e.

Jlabopamopnotii onvim Ne28
Onpeoenenue Kuciomuocmu-
OCHOBHOCHU cpeovt ROJIYYeHHbIX
Pacmeopos ¢ NOMOubI0 UHOUKAMOPA.

Jlabopamopuotii onvim_Ne29.
Ilonyuenue  yenexkucnozo zaza u
eé3aumooeilicmeue €20 ¢ U3BECMKOGOU
60001l.

YMmenne Ha3bIBaTh
COCAMHCHUS] HM3Y4EHHBIX
KJ1acCoB (OKCHIIOB);
OTIpENIENATh
MIPUHAIJICIKHOCTh
BEILIECTB K
OTIPEJCICHHOMY KITACCY
coeIMHEHUH (OKCHIaMm);
XapaKTepU30BaTh
XUMHUUYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB
HEOPraHUYECKUX
BEIIECTB (OKCHIIOB);
COCTaBIIATh bopmyIbt
HEOPTaHHYECKUX
COEIMHEHUN M3yYEHHBIX
KJIacCOB (OKCH/IOB)

DopMupoBaHue
BBIPAKEHHOW yCTONYMBON
y4ueOHO-T103HaBaTEIbHON
MOTHUBALU YUCHHUA

K.YY/.

1. Ymenne
JIOTOBapUBAThHCS U
NPUXOJUTH K 00IIEMY
pEIIeHHIO B
COBMECTHOM
TIESITeTTHHOCTH;

2. YMeHue
MPOJYKTUBHO
paspeuiats
KOH()JIMKTHI Ha OCHOBE
ydeTra HHTEPECOB U
MO3HINH BCEX €r0
YYaCTHHKOB

P.YYA.

1.YMeHue yduThIBaTh
BbIJICTICHHBIE
YYUTENEM OPUECHTHPHI
JIEHCTBUS B HOBOM
y49e0HOM MaTepuale B
COTPYAHUYECTBE C
yauTeneMm;

2. YMmeHune
TUTAHUPOBATH CBOU
IEUCTBUSL B
COOTBETCTBUHU C
[IOCTABJIEHHOM
3a71a4ueil U yCIOBUSIMU
ee peasn3aIiy.
ILYVYA.

1. YMeHue npoBoauThH
CpaBHEHHE U
KJIACCU(UKAIIUIO 110
3aJJaHHBIM KPUTEPUSIM;
2.®DopMHpOBATH Yy
yYaImxcs
IpeJCTaBICHUE O
HOMEHKJIAaType

PeakTHBEI 1 XUMHYECKOE
obopynoBaHue
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HEOPTaHMYECKUX
COEIMHEHU
44. | I'uapOKCHIBL. OcHoBaHus: | YMeHNE Ha3bLIBATh 1. Ymenue K.YY/]. Haruuk pH
KiaccuuKanysi, HOMEHKJIATYpa, | COCAUHEHUS U3yUCHHBIX OpUEHTUPOBAThCA Ha Ymenue
MOJy4eHue. KJ1accoB (OCHOBaHHUIA), MOHUMaHHUEe NPUYUH CaMOCTOSTENIbHO
TP OIPENEIIAT ycrexa B yu4eOHOH OpraHU30BBIBATH
Jlabopamopnuiii onvtm_Ne 30. NPUHAJIEKHOCTD EATEIBHOCTH yaeOHoe
B3aumooeiicmeue okcuoos kanvyus u BEILECTB K B3aMMO/ICHCTBHE B
docgopa c 600oit, onpedenenue xa- OIPEACIIEHHOMY KIacCy rpymnme
paxmepa o6pazosasuezocs zudpoxcuda | COSTMHEHUH ILYY]I.
¢ NOMOWBIO UHOUKAMOpa. (ocHOBaHMSM) Ymenue:
* OCYILECTBIISITh
Jlaopamopnvtit.  onevm  Ne 31 aHaIN3 00BEKTOB C
«Onpeodenenue pH paznuunvix cpeoy BBIACICHICM
CYILIECTBEHHBIX U
IIpakTnyeckas padora Ne HecymeCTB.eHHHX
MIPU3HAKOB;
4.«Omnpenenenue pH pacTrBopos .
. OCYILECTBIISITh
KHCJIOT U 1Ie104eiD) CHETE3 KaK
COCTaBJICHHUE LIEJIOTO
13 4acTeu.
P.YY].
YMmeHus:
1.0cymiecTBasATH
WUTOTOBBIN U
HOIIAroBbIil KOHTPOIb
0 Pe3ynbTaTy;
2. AnekBaTHO
BOCTIPHHUMATh OIICHKY
YUUTENS;
3. Pa3znmmgats crioco6 u
pe3yabTaT AeHCTBHS
45. | XuMpu4eckue  CBOWCTBA  OCHOBAaHWH. | YMeHHe cocraBiats | @opmupoBanue unrepeca K.YV Hatuux pH, no3arop
Peaxnus HEUTpaIu3aluu. Oxpacka | hopMysl K HOBOMY IIPEAMETY DopMupoBaHue 00BEMa KHUIKOCTH,
WHINKaTOPOB B IICNOYHOH ¥ | HEOPTaHUYECKUX yMeHHS paboTaTh B Oroperka,
HeWTpanbHOM  cpenax.  IlpumeHeHue | cOeUHEHUH M3YyUYEHHBIX rnapax. JATYNK TEMIEPATYPBI
OCHOBAHUI. KJIaCCOB (ocHOBaHWMIA); ILYVYA. IUIATUHOBBIN, JaTYNK
P YPaBHEHUS XUMHUYECKUX ®DopMHpOBaHUE JIaBJICHUS, MAaTHUTHAS
Jlabopamopnutii onvim Ne 32. «Peaxkyusn peakimii  (XapaKTepHBIX yMEHHs ~ HaOJIOIaTh, MeEIIaaKa
Heﬁmpaﬂu:gauuu»_ 11 OCHOBaHHﬁ); JCJIaTb BBIBOJAbI IIPpH

Hemoncmpayuonnsiit Ikcnepumenm Ne
12. «Ocnosanus. Tennosoii 3ghhpexm
peaxkyuu 2udpoKcuoa Hampus ¢
Y2NleKUCIbIM 2a30M)

JlaGopamopnsiii onvim_Ne33.

XapaKTepU30BaTh
XHUMHUYECKUE CBOCTBa
OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX

BEIIECTB (OCHOBAHMIA)

MIPOBEICHUH OTIBITOB.
P.YV].

YMeHne pacrio3HaBaTh
OTBITHBIM myTeM
OCHOBAaHHUSI,
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Bsaumooeiicmeue pacmeopos Kuciom
co wenouamu.
Jlabopamopuotii onvim_Ne34.

OIIMChIBATh
XUMHUYIECKNE PEAKONH,
Ha6nfouaeMme B XO0J¢€

Ilonyuenue Hepacmeopumvlx 0CHOGAHUI 9KCIIEPUMEHTA.
u uccreooeanue ux ceoiicme (na
npumepe zuopoxcuoa meou (11)).
46. | AmdoTepHBIe OKCHIBI M THIPOKCHIEI. Ymenne 1.Ymenne K.YY/.
Jlabopamopnutii onvim Ne35. XapaKTepUu30BaTh OPHMEHTUPOBATLCA Ha YMeHnue
Hoﬂyyeuue a,)n¢omepubzx OCHOGAHUUL U XUMHYECKHE CBOMCTBA TMMOHUMAaHWE NIPUYINH CaMOCTOATCIBbHO
UCC/1e008aHUe UX CGOIICME (Ha npumepe OCHOBHBIX KJIaCCOB ycnexa B y‘IGGHOﬁ OpraHn30BbIBATH
zu@po,{cuaa UUHKa (II)). HCOPraHM4CCKux JACATCIBbHOCTU, y‘Ie6Hoe
COETUHEHUN 2. YueGHO- B3aNUMOJIEUCTBUE B
(am¢oTepHBIX MO3HABATENbHBIA HHTEPEC TPYIIIE.
HEOpPraHUYECKUX K HOBOMY y4eOHOMY ILYVY .
COCTUHEHUIT) Marepuany ¥ crocodam YMmeHue
peLICHUsI HOBOW YaCTHOH  IpeoOpa3oBbIBATh
331241 HHPOPMALIUIO u3
OJTHOTO BHJA B
JIpYrou.
P.YVA.
YMeHue cocTaBisTh
IUTaH peIIeHus
POOIIEMBI.
47. | Kucnoter.  CocraB. Knaccudukanus. | YMeHne Ha3bpIBaTh 1.PasBurue BHyTpenHenn K.YV PeaktuBbl 1 XMMHUYECKOE
Howmenknarypa. I[Tonyuenue kucnor. COEIUHEHUS U3YyYEHHBIX MO3ULMU IKOJIbHUKA HA 1. Ymenune o0opynoBaHue

P

KJIAcCOB (KHCIIOT);
OTIpeNeNnaTh
MIPUHAIE)KHOCTD
BEILIECTB K
OTIpEJIETICHHOMY KJIaccy
COEAMHEHUH (KHCIIOT);
YMEHHE COCTaBIIAThH
(hopmyIbt
HEOPraHUYeCKHUX
COEIMHEHUH U3yYEHHBIX
KJIacCoOB

YPOBHE IOJI0KUTEIHHOTO
OTHOIICHHS K IIKOJIE,
MOHUMAaHHUS
HEOOXOIMMOCTH YUEHHUS,
BBIPAKCHHOTO B
npeobiaiaHuy yaeOHo-
MO3HABATEJILHBIX
MOTHBOB U
NpeANOYTeHUN
COLIMAIBHOTO CcrIoco0a
OLICHKH 3HAHMII;
2.®opMupoBaHUe
BBIPQ)KEHHON YCTONYMBOM
y4eOHO-TT03HaBaTETHHON
MOTHBAI[H YICHHUSI.

JIOTOBAPUBATECS U
MPUXOAUTH K 001IIEMy
PELICHUIO B
COBMECTHOM
JIeSITeTHHOCTH;
2.Ymenue
MPOYKTUBHO
paspemniatb
KOH(IJINKTHI HA OCHOBE
yueTa HHTEPECOB U
MO3ULUHI BCEX €ro
YYaCTHHKOB

LYY

1.YMenne npoBoIuTh
CpaBHEHHUE U
KJIACCU(UKAIIUIO 110
3aJlaHHBIM KPUTEPUSIM;
2. ®opMupoBats y
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YHaImxcs
MIpeJCTaBICHAE O
HOMEHKJIaType
HEOPraHUYECKUX
COCIUHECHUM

P.YVI.

1.YMeHne yIuTHIBaTh
BBIZIEJICHHEIE
YUHUTETIEM OPUEHTUPBI
JIEUCTBHUS B HOBOM
y4eOHOM MaTepuale B
COTPYAHHUYECTBE C
YaUTENeM;

2. YMmenue
IJIAHUPOBATh CBOU
IECUCTBUS B
COOTBETCTBHH C
MOCTaBJICHHOM
3amaueii ¥ yCIoOBUSIMHI
e¢ peaTi3aIum.

48.

XHUMHUYECKHE CBOMCTBA KUCIIOT

TP

Jlabopamopnuiii onvim_Ne36.
B3aumooeiicmeue memannoe (maznus,
UUHKa, JHcenesqa, meou) ¢ pacmeopamu
Kucnom.

Jlabdopamopnuiii onvim_Ne37.
B3aumooeiicmeue oxcuoa meou (11) u
OKCUOa UUHKA C PACHEOPOM CEPHOIL
Kuciomot.

Jlabopamopnuiii onvim_Ne38.
Bzaumooeiicmeue pacmeopos xuciom c
HepacmeopuUMvIMU 0CHOBAHUAMU.

YMeHue cocTaBisiTh
ypaBHeHm[ XUMHUYCCKUX
peakuui,
XapaKTEePU3YIOILINX
XHMHYECKUE CBOMCTBA
KHCJIOT;

YMEHHE pPaclo3HaBaTh
OIIBITHBIM HyTeM
PacTBOPHI KUCIIOT U
miejaoueit

1.Ymenue
OpHEHTUPOBATHCA Ha
MOHUMaHHUEe IPUYIHH
ycrexa B yaeOHOM
JIeSITEIIbHOCTH;

2. YueGHo-
[03HABAaTENbHBIN UHTEpPEC
K HOBOMY y4eOHOMY
MaTepHally ¥ crocobam
pelIeHrs: HOBOW 4acTHOM
3a7a4n

K.YY/].

1.YMmenue
WCIOJIb30BaTh PeUb
JUTSL PETYJIISIIHA CBOETO
JICHCTBHS,
2.AnexkBaTHO
HCIIOJIB30BaTh
pedeBbIe CpEeNCTBA s
penieHus

Pa3IMIHBIX
KOMMYHHUKATHBHBIX
3a7a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBAHHE,
BJIAJIETH
JIHAJIOTHYECKOM
dopmoii peun

P.YVI.

YMenne
CaMOCTOSITEIILHO
aJIeKBaTHO OIIEHUBATh
MPaBUIBHOCTh
BBINOJIHEHUS IEUCTBUS
1 BHOCHTD
HEOOXOAUMBIE

PeakTuBBI 1 XUMHYECKOE
000pyI0BaHHE
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KOPPEKTHBHI B
UCTIOJTHEHHE KaK I10
XOJly €ro peanu3aluy,
TaK M B KOHIIE
JIEUCTBUSL.

ILYY].

YmMmenue:
OCYIIECTBIISATH
CpaBHEHHUE U
KJaccu(UKaIHIO,
BBIOMpast KPUTEPUH
JUISL YKa3aHHBIX
JIOTMYECKUX
onepaunuii;

CTPOUTB JIOTHYECKOE
paccykieHue

49,

Comu. Knaccudukanus. Homenknarypa.
Crioco0FbI oITyYeHHs CoTei

YMmenue COCTaBJISITh
(bopmybt
HEOPTaHMYECKUX
COCTUHEHUH W3yYeHHBIX
KJ1accoB (couieit);

yMEeHHE Ha3bIBaTh
COCIMHEHUS U3YUCHHBIX
KJ1accoB (coureid);
OTIpEeNIENATh
MIPUHAIJIC)KHOCTh
BEILIECTB K
OIIPEJETICHHOMY KJIacCy
coequHeHuil (comei);
YMCHHE COCTaBIIATh
(bopmybr
HEOPTaHMYECKUX
COEIMHEHU I

1.Pa3Butue BHyTpeHHE
MO3UINHN IIKOJIbHMKA HA
YPOBHE IOJI0KUTEIHHOTO
OTHOIICHHSA K IIKOJIC,
MOHUMAaHHS
HEOOXOIUMOCTH YUEHHS,
BBIPA)KEHHOT'O B
npeoOraganuy y4eOHO-
MO3HABATEJILHBIX
MOTHBOB 1
MPEAIOYTeHUH
COLMAIBHOTO CcrIoco0a
OLICHKHU 3HAHUM;
2.DopmupoBaHue
BBIPAKEHHOW yCTONYMBON
yueOHO-TI03HaBaTEIHLHOM
MOTHBAI[H YICHUS.

K.YY/].

1. Ymenue:

* CTPOUTD MOHATHEIE
JUTS TapTHEpa
BBICKA3bIBAHUS,
YYHUTBHIBAIOIIHNE, YTO
MapTHEp 3HAaeT U
BHJIMT, a YTO HET;

* 3a[1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIeWCTBUS TIapTHEPA.
ILYVY/.

YmMmenue:

* OCYIIECTBIISATh
aHaJIM3 00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYLLECTBIISITD
CHHTE3 KaK
COCTaBJICHHE IIEJIOTO
W3 YacTeH.

P.YVI.

YMeHeunst:
1.0cyuiecTBasATh
HWTOTOBBIN H
MOILArOBBIN KOHTPOJIb
10 pe3yJIbTATY;

PeakTuBbl 1 XUMHYECKOE
00opynoBaHHE
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2. AIeKBaTHO
BOCTIPHHAMATH OIICHKY
YUUTEIS;

3. Paznuuath criocob u
pe3yJabpTaT AEHUCTBUSL

50. | IIpakTuyeckas padora Ne 5. Hcnonp3oBanue 1. Opuenranus Ha K.YY/. Mudposoit mu-
«ITonyyeHne MeTHOTO KyIOpOCa MIPAKTHIECKHUX H MTOHUMaHHEe IPUIHH YMmenus paboraTh B KPOCKOII

nmabopaTOpHBIX padoT, ycrexa B yaeOHOM mapax.

HECJIOKHBIX JIeSITENTILHOCTH; ILYVYA.

9KCIEPUMEHTOB IS 2. Y4eGHo- YMeHus HaOIIOIATh,

JI0Ka3aTeNnbCTBA MIO3HABATE/IBHBIA HHTEpPEC JIeNaTh BBIBOJBI IPH

BBIIBUTaeMBIX K HOBOMY y4eOHOMY MIPOBE/ICHUH OTIBITOB.

MIPEATIONIOKEHUI; MaTepHally ¥ crocodam P.YY].

OTIHCaHNE PE3yIBTATOB peIIeHN HOBOM YaCcTHOW  YMEHHE pacro3HaBaTh

3THX paboT 3a1a4n OIIBITHBIM MyTEM
KJIaCCBI
HEOPTraHMYECKUX
BEIIIECTB, ONICHIBATH
XUMHYECKIE PeaKIny,
HaOJroTaeMBbIe B X0JIe
9KCIEpPUMEHTA.

51. | CaoiicTBa coneit YMmenue Pa3puBath ciocoonocts k- K.YV, PeakTHBBI 1 XUMHUYECKOE
XapaKTepU30BaTh CaMOOIIEHKE Ha OCHOBE YMmenue o0opynoBaHue
CBOMCTBA M3yYCHHBIX KpPHUTEpHs YCTICITHOCTU CaMOCTOSTENIFHO
KJIAaCCOB HEOPTAaHUYECKHUX | YISOHOH MesATeTbHOCTH OpTraHHU30BBIBATh
BEIIECTB (coJei); yaeOHOe
YMCHHE COCTaBIIAThH B3aHMOJICHICTBHE B
ypaBHEHHSI XUMHYECKUX TpymIe.
peaxkuui, ILYVY.
XapaKTEPU3YIOIINX YMeHue
XIMHYECKIE CBOWCTBA npeoOpa3oBEIBATh
coneit HHPOPMALIUIO u3

OJTHOTO BU/A B
ApYroii.

P.YVA.

‘YMeHue cocTaBisaTh
TUIAH PELIeHUs
POOIEMEL.

52. | llpakTuyeckas padora Ne6. Pemenne VMeHue: 1. OpueHranus Ha K.YYI. PeakTuBbl 1 XMMHUYECKOE
IKCNEePUMEHTAIbHBIX 32124 N0 TeMe XapaKTePH30BaTh MOHUMaHNUEe IPUIHH Ymenus paborate B obopyaoBaHue
«ITpaKkTHKYM MO U3y4YEHHUIO CBOHCTB XUMHUYEeCKHe  cBoilicTBa | YCTexa B yueOHOM mapax.

BellleCTB OCHOBHBIX KJIACCOB OCHOBHBIX KIaccoB | A€ATEIbHOCTH; ILYVY .
HEOPraHUYeCKUX COeANHEHUID) HEOPTaHUYECKUX 2. Y4ebHo- YMmeHuss  HaOMIOAATS,
BEIECTB; MO3HABATENILHBIHA JeNlaTh  BBIBOABI TIpU

ONpEeaeNATh

HMHTEPEC K HOBOMY

MPOBCACHUU OIIBITOB.
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MIPUHAJIE)KHOCTD
BEIIIECTB K
ONpPEIEIICHHOMY KJIaccy
COCJIMHEHU I

COCTaBJIATH (POPMYIIBI
HEOPraHUYECKUX
COEIMHEHUH U3yUYEHHBIX
KJIaCCOB

yaeOHOMY MaTepHaily U
crioco0am perreHus
HOBOW 4aCTHOH 3a7a4uu

P.YVY.

YMeHue pacrno3HaBaTh
OTBITHBIM ITyTEM
KJIaCChI
HEOPTaHUYECKUX
BCIIIECTB, OMKCHIBATh
XAMHUYECKHUE PEaKIUH,
HaOJIOJaeMBIE B XO€

YMeHHe NPUMEHSTh IKCIICPUMCHTA.
MOJTyYCHHBIC 3HAHUS JIS
PEIICHHSI TPAKTHICCKUX
3a7a4, coOroaas
mpaBmia OE30MacHOTO
oOpareHus ¢
BEIIECTBAMU

53. | Iloaroroska x I'A, BITP 1.3akperuienue 3Hanuit u | 1. YMmeHue K.YY/.
PACUCTHBIX HABBIKOB Y4- | OPHEHTHPOBATHCS Ha Ywmenue
col. MMOHUMaHHEe TPUIHH CaMOCTOSTEIIEHO
2.YMeH#ne pemars ycrexa B yaeOHOM OpPTaHU30BHIBATH
TUTIOBEIC TIPUMEPEI JIeATSITIBHOCTH yaeOHoe
KOHTPOJIBHO- B3aUMO/ICIICTBYE B
HU3MEPUTEITbHBIX rpyrre
MaTepuaioB ILYVYI.

YmMenue:

* OCYILIECTBIISITh
aHajau3 00OBEKTOB C
BBIJICJICHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE 1IEJIOT0
W3 JacTew.

P.YVII.

VmeHus:
1.0cyuiecTBisATh
HWTOTOBBIA B
TOUIarOBbI KOHTPOJIb
10 pe3ynbTary;

2. AJIeKBaTHO
BOCIIPUHHUMATH OLIEHKY
YUUTEIS;

3. Pa3nuyath crmocob u
pe3yabTaT ACHCTBUS
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54. | TectoBblii KOHTPOIB: «IIpakTUKYM 0 | YMEHHE OBIACHHS YMeHue OLeHUTh CBOU K.YYI. 1
H3Y4YeHHIO CBOICTB BelleCTB OCHOBHBIX | HABBIKAMH KOHTPOJIA U yaeOHbIe JOCTIKEHUS Ymenne
KJIACCOB HEOPTraHNYeCKUX OLIEHKU CBOEH CaMOCTOSITENILHO
COeMHEHMID). JeSITeIbHOCTH, YMEHHE OpTraHU30BHIBATH
MIPEIBUAETh BOSMOXKHBIE yueOHOe JieficTBHe.
MOCJIEACTBHUS CBOUX ILYV.
JEeNCTBUI YMeHnue
mpeoOpa3oBHIBATH
nHpopManuio u3
OJIHOTO BUJa B IPYTOH.
P.YYA.
YMeHHe COCTaBIATh
IUTaH PeIICHUs
poOIeMBI
Pa3nen 5. OCHOBBI ONBITHO-IKCIIEPUMEHTAIBbHOI U NPOeKTHOI nesiTe1bHocTH (164)
55. | TexHuka O€30MACHOCTH TPHU BBHIMOJHCHUU | VneHme 1.Pa3BuTHe BHyTpeHHEH 1 PeaktuBbl 1 XMMH4eCKoe
CaMOCTOSATENIBHBIX OTIBITOB U | XapakTepu3oBaTh MO3ULIMYU IIKOJbHUKA Ha o0opynoBaHue
SKCIICPUMECHTOB B JOMAITHUX YCIOBHUAX U | paskHeiIme YPOBHE MOJIOKHUTEITHHOTO
c HCIIOJIb30BaHIEM 00OpYIOBaHUSA | xpMmuueckHe  MOHSTHs: | OTHOIICHUS K IITKOJE,
XUMHUYECKOH J'[a60paT0pI/H/I. XUMHAYCCKUN 3JIEMEHT, IIOHUMAaHUusA
KI1acCH(UKALHST HEOOXOIMMOCTHU Y4eHHUS,
BEILECTB BBIPA)KEHHOT'O B
npeobailaHuy yaeOHo-
MTO3HABATENbHBIX
MOTHBOB H
MPEIIIOYTCHIH
COLIMANIBHOTO CTI0co0a
OLICHKHU 3HAHUM;
2.®opmupoBaHUe
BBIPAYKEHHOM
yCTOIUNBOI yueOHO-
MTO3HABATEIEHOM
MOTHBAINH YICHHUS
56. | IlpakTuyeckas padora Ne7. O6pamenue | VMcrnosis3oBaHue 1. Opuenranus Ha K.YVI. 1 PeakTuBBI 1 XUMHUYECKOE
CO CTEKIIOM (CrubaHue CTeKJISTHHON 1a60paTOPHOr0000PY0 | MOHMMAHHUE MPUYUH YMeHust paboraTh B obopynoBaHue
TpYOKH, U3TOTOBJICHNE: IHIIETKH; BaHUS U CTCKJITHHON ycrexa B yueOHOM mapax.
KallWIISIPOB; MPOCTEUIINX Y3JIOB; NIOCYJbl, IPOBEICHUE JIEATENBHOCTH; ILYVYA.
MPOCTEHIINX TPUOOPOB) HECJI0KHBIX 2. Y4ebHo- YMmenuss  HaOMIOAATS,
SKCHEPUMEHTOB IS MO3HABATENILHBIA MHTEPEC JeNaTh BBIBOABI IIPH
JIOKa3aTeNIbCTBA K HOBOMY y4eOHOMY MIPOBEACHUH OTBITOB.
BBIJIBUTAEMBbIX MaTepuany 1 crocodam P.YV.
TIPEIIOJIOKEHUH; pelIeHus: HOBOM YacTHOW  YMeHHe
OIHCAaHHE PE3yNIETATOB 3aJ1auu CaMOCTOSITENILHOT O
9THX padoT BEJICHUS

SKCIIEPUMEHTAILHOM
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NEATEIHLHOCTH,
OIHUCHIBATH

XUMHYCCKHUE PEaKIUH,
HaOJII0JaeMbIE B XOJIE

OKCIEPUMEHTA.
57. | XuMuueckuit AHAJN3! KAYECTBEHHBII 1 3HAHHE OCHOB 1.Opuenranus Ha K.YV PeakTHBEI 1 XUMHYECKOE
KOJIMYECTBEHHBIH HOHMMAHUE NPHIUH 1. Ymenne 000pynoBaHKeE

XUMHNYCCKOI'O aHaJIn3a

ycrexa B yaeOHOM
JIeSITeTIbHOCTH;

2. Y4eGHo-
[I03HABaTENbHBIN UHTEpPEC
K HOBOMY y4eOHOMY
Marepuaiy 1 crocodam
pelIeHrs1 HOBOW YacTHOM
3a1a4n

JIOTOBAapPHUBATHCS H
MIPUXOJUTH K 00LIEMY
peIIeHHIO B
COBMECTHOH
JeSITeTbHOCTH;
2.YmMmenue
MPOAYKTUBHO
paspemarb
KOH(JIMKTBI Ha OCHOBE
yueTa HHTEPECOB U
MTO3UIHN BCEX €TO
YYaCTHHUKOB

ILYVYA.

1. ®opmupoBaTh
YMEHHUE MPOBOANUTH
CpaBHEHHE U
KIIacCH(UKAIUIO TI0
3aJJaHHBIM KPUTEPUSIM;
2.dopMupoBaTh y
yuamumxcs
HpeCTaBICHUE O
HOMEHKJIaType
HEOPTaHUYECKUX
COEIMHEHUI.

P.YVY.

1. YMeHne y4nThIBaTh
BBIJICTICHHBIC
yYuTENIeM OPUEHTHPEI
JEUCTBUS B HOBOM
yueOHOM MaTepHale B
COTPYAHUYECTBE C
yauTeNIeM;

2. YMeHue
IUTAHUPOBATh CBOH
JIIEUCTBUSL B
COOTBETCTBHUHU C
MOCTABJICHHOM
3a7ia4eil U YCIOBUSIMU
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€€ peain3anuun.

58. | Teopermueckue
9KCIIEPUMEHTAIBHOM
JIeSITeIIbHOCTH.

OCHOBBI
n

OTIBITHO-
MIPOEKTHOMN

YMmeHne oOBACHATH
3aKOHOMEPHOCTHU
HU3MEHEHHs CBOMCTB
BEIIECTB , 3HAHUE OCHOB
3KCIIEPUMEHTAJILHON U
MIPOEKTHOMU
JEATETbHOCTH

1.Pa3BuTHe BHyTpeHHEN
MO3UIMH IIKOJIbHUKA Ha
YPOBHE MOJIOKHUTEIBHOTO
OTHOIICHHS K IIKOJIE,
MOHNMaHHSA
HEOOXOIMMOCTH YUCHHUS,
BBIPAKCHHOTO B
npeobyaaHuy yaeOHo-
MO3HABATEJIbHBIX
MOTHBOB U
MPeANIOYTCHHN
COLIMAIBHOTO CcIIoco0a
OILICHKY 3HAHUM;
2.®opMupOoBaHUe
BBIPAYKEHHOU
ycTOitunBOH yueOHo-
MIO3HABATEILHOH
MOTHBAIIH yICHUS.

K.YY/.

1. Ymenue:

* CTPOUTH MIOHATHBIE
JUTS TapTHEpa
BBICKa3bIBaHU,
YYUTHIBAIOMIHE, YTO
TapTHep 3HACT U
BUUT, @ YTO HET;

* 33/1aBaTh BOIMPOCHI;
* KOHTPOJUPOBATH
JEHCTBUS TapTHEPA.
ILYVY/.

YMmenue:

* OCYUIECTBJIATD
aHaau3 0ObEKTOB C
BBIJICJICHUEM
CYIIECTBEHHBIX U
HECYIIIeCTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIATD
CHHTE3 KaK
COCTaBJIEHUE LIEJIOTO
M3 YacTeH.

P.YVY].

YMmenus:
1.0cy1iecTBsATh
UTOTOBBLINA U
NOLLIArOBBII KOHTPOJIb
10 Pe3yJIbTaTy;

2. AzlekBaTHO
BOCIIPHHHMATH OIICHKY
VUHUTETIS;

3. Pa3zanyath criocod u
pe3yJbTaT AeCTBUSA

PeakTHBBI M XUMHIECKOE
000pyI0BaHHE

59. | Beibop TeMbI poeKTa.

HHaHI/IpOBaHI/IC JACATCIBbHOCTHU.

YMeHHUe IaHUPOBaTh
COOCTBEHHYIO
IKCIIEPHUMEHTAIBbHYIO
ACATEIIBHOCTD , YMCHUEC
BBIIBUT'aTh THUIIOTC3HbI,
CTaBUTH ITPOCKTHBIC
3a/1a4H.

PasBuBaTh CIOCOOHOCTH K
CaMOOIIEHKE Ha OCHOBE
KPUTEPHSI YCIICITHOCTU
y4eOHOU e TENbHOCTH

K.YVY/.

1. Ymenue
JIOTOBAPHUBATHCS H
MIPUXOIUTH K 00IIEMY
pEIICHHUIO B
COBMECTHOM
JIEATEILHOCTH;
2.YMmenue
MPOAYKTUBHO
paspeniaTth




TOUKA \.‘ POCTA

KOH(IINKTHI HA OCHOBE
ydeTa HHTEPECOB 1
MO3UIIUM BCEX €ro
YYACTHHUKOB

ILYVY].

1.YMeHue npoBoauTh
CpaBHEHHE U
KIIacCU(UKAIIUIO TI0
3aJJaHHBIM KPUTEPUSIM;
2. ®opMupoBaTh y
y4aluxcs
MIPECTaBICHHUE O
HOMEHKJIAType
HEOpPTaHNYECKUX
COCIUHCHUN

P.YVII.

1.YMeHue yuuThIBaTh
BBIJIEJIEHHEIE
YIUTENeM OPHUCHTHPEI
IIECTBHUS B HOBOM
yueOHOM MaTepHale B
COTPYAHUYECTBE C
YUYUTEIIEM;

2. YMenune
IUTAHUPOBATH CBOH
JIEUCTBUSI B
COOTBETCTBHUH C
MOCTaBJICHHOM 3a7auei
u yCJ'IOBI/IﬂMI/I ce

pea3aIiH.
60. | ITogroroBka mpoekta.Coop wmHpopManmu | YMEHHE ITAHUPOBATH 1.PasBurue BHyTpenHenn K.YV PeaktuBbl 1 XMMHUYECKOE
o JTaHHOU Teme.MoienupoBaHe | COOCTBEHHYIO MO3ULNY IKOJIbHUKA HA 1. Ymenue: o0opynoBaHue
MIPOEKTHONIEATETFHOCTH. 9KCHEPUMEHTANBHYIO CaMOCTOSTENIEHOE * CTPOWTH TOHSTHEIC
NeSITeIbHOCTD , YMEHHE | NIPOSKTHPOBAaHUE JUI TapTHEpa

BBIJIBUTaTh TUIIOTE3bI,
CTaBUTb IIPOCKTHbIC
3a7a4m, coOuparb
nHpopManuio u3
pa3IUuHBIX HCTOYHUKOB,
AHaJIM3UPOBATh,
MOZEIUPOBaTh
9KCTIEPUMEHT

y4eOHOU e TENbHOCTH
2.®opMupoBaHUe
BBIPA)KEHHOU
ycTOW4YHMBOH y4eOHO-
[103HABATEJIbHON
MOTHBAI[H YICHUSI

BBICKA3bIBAHUS,
YYUTHIBAIOMIHE, YTO
MapTHep 3HACT U
BHUJIMT, 4 YTO HET;

* 3371aBaTh BOMPOCHI;
* KOHTPOJIUPOBATH
JIeWCTBUS NapTHEpA.
ILYVY].

VYMmenue:

* OCYILIECTBIISAITh
aHaJn3 00BEKTOB C
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BBIIEJIEHUEM
CYIIECTBEHHBIX U
HEeCYIECTBEHHBIX
MIPU3HAKOB;

* OCYILECTBIATD
CHHTE3 KaK
COCTaBJIEHHE LIEJIOTO
M3 YacTeH.

P.YVII.

YMeHus:
1.0cy1iecTBIsATh
HTOTOBBIA U
MTOIIIarOBBIH KOHTPOIh
0 Pe3yJIbTaTy;

2. AnekBaTHO
BOCIPUHUMATh OLIEHKY
YUUTETIS;

3. PasnuyaTh criocod u
pe3yIbpTaT ASHCTBHSA

61- | Bemonaenue yaeOHBIX mpoeKToB, | Mcmons3oBanue K.YVY/I. 5 PeakTuBrI 1 XIMHIYIECKOE
65. | ONMBITHO-IKCHEPUMEHTAIBHBIX PAOOT. 112a60paTOpHOr0000py a0 1. YMenue o0opynoBaHue
IpakTuyeckne padoTbl 1O TeMaM | BaHHS U CTEKJSIHHOM JIOTOBapHBaThCs U
NPOEKTOB y4YauIuXcs HOCY/IbI, IIPOBE/ICHHE HPUXOJUTH K 00IIEMy
9KCIIEPUMEHTOB JUIs PELICHHIO B
JI0Ka3aTeIbCTBa COBMECTHOI
BBIZIBUTAEMBIX JeATEIbHOCTH;
MPEANOI0KEHU; 2.YmMmenue
OIMCaHKe Pe3yJIbTaTOB HPOJYKTHBHO
3THX paboT paspemartb

KOH(JIMKTHI HA OCHOBE
ydeTa HHTEPECOB U
TIO3MINH BCEX €ro
YYaCTHHKOB

ILYVY].

1. ®opmupoBaTh
yYMEHUE NPOBOAUTH
CpaBHEHHE U
KJIacCU(UKAIHIO IO
3aJJaHHBIM KPUTEPUSIM;
2.DopMHUpOBATh y
yUamuxcs
MIPEICTAaBICHUE O
HOMEHKJIaType
HEOPTraHUYECKUX
COEIMHEHHUIL.




TOUKA \.‘ POCTA

P.YVY.

1. YMeHue yuuToIBaTh
BBIJICJICHHEIC
Y4HUTEIEM OPUEHTUPBI
JIEUCTBHS B HOBOM
ya4eOHOM MaTepuale B
COTPYAHUYECTBE C
yauTEIeM;

2. YMmeHue
MJIAaHUPOBATh CBOU
JIEeHCTBUS B
COOTBETCTBHH C
MOCTaBJICHHOMN
3amadeii v yCIOBUAMHU
ee pean3alym.

66.

[ToaroroBka y4eOHBIX ITPOCKTOB K 3aIIUTE

Pa3BuBaTh criocOOHOCTH K

CaMOOIIEHKE Ha OCHOBE
KPHUTEPHsI yCIEITHOCTH
y4eOHOH NesITeNbHOCTH

K.YY/.

1.YMmenue
HCTIOJB30BaTh pedb
JUTSL PETYJIISIIIAN CBOETO
JIeHCTBHS;
2.AnexBaTHO
UCTIONIb30BaTh PEUEBBIC
CpeJNICTBA JIJISl PEeLISCHUS
Pa3IHIHBIX
KOMMYHHUKATHBHBIX
3aad, CTPOUTH
MOHOJIOTHYECKOE
BBICKA3bIBAHMUE,
BIIAJIETh
JTUAJIOTHYECKON
(bopmoii peun

P.YVY].

YMenue
CaMOCTOSITEIILHO
aJIeKBaTHO OLIEHUBATh
MIPaBUIBHOCTH
BBIIOJIHEHUS IEUCTBUS
M BHOCUTH
HEOOXOMBIE
KOPPEKTHBHI B
HMCIOJIHEHNE KaK 10
XOJly €r0o pealin3aluu,
Tak ¥ B KOHIIE
JICHCTBHSL.

ILYV]I.




TOUKA \!pocm

YwMmenue:
OCYIIECTBIISITh
CpaBHEHHE U
KJaccudukarmio,
BBIOUpAst KPUTEPHUU
JUTS yKa3aHHBIX
JIOTUYECKUX Ollepanuii;
CTPOHTH JIOTHIECKOE

paccyxieHue
67. | IIlpomexyrouHas aTTecTauus. YMeHue oBaieHus YMeHue OleHUTh CBOU K.YVY/I.
3aiyta NPOSKTOB HaBBIKAMH KOHTPOJIISL 1 y4eOHBIC TOCTHKCHUS 1.YMmenue

OIICHKYU CBOCH
JEeSITeTbHOCTH, YMCHHE
MIPEBHUIETH BO3MOKHBIE
MOCHEACTBUS CBOUX
JNeHCTBUM

HCTIOJB30BaTh pedb
JUTSL PETYIISIIIAN CBOETO
JIEUCTBUS;
2.AnexBaTHO
UCTIONIb30BaTh PEUEBBIC
CpeICTBa IS PeIICHHS
Pa3IHIHBIX
KOMMYHHUKaTHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKA3bIBAHHE,
BIIAJICTh
JTUAJIOTHYECKON
(bopmoii peun

P.YVY/.

Ymenue
CaMOCTOSITENILHO
aJIcKBATHO OIICHUBATh
MIPaBHIBHOCTD
BBITIOJTHEHUS JICUCTBHS
¥ BHOCHUTD
HEO0OX0IUMBbIE
KOPPEKTHBHI B
HCIIOJIHEHUE KaK 10
XOJly €r0o pealu3aluu,
TaK U B KOHIIE
JIEUCTBHSL.

ILYVYI.

Ywmenue:
OCYILECTBIISITh
CpaBHEHHE U
KJaccudukarmio,
BBIOWpast KpUTEPUHU
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JUTS YKa3aHHBIX
JIOTUYECKUX Ollepanuii;
CTPOUTH JIOTUYECKOE

paccykaeHue
68. | Iloaroroeka k 'MA, BIIP: perienue YMeHnue oBnaJieHus YMeHHe OLEHUTh CBOU K.YVI. PeakTuBBI 1 XUMUYECKOE
MIPAKTUKO OPUEHTUPOBAHHBIX 3aJaHUI HaBbIKaMU KOHTPOJIS U yaeOHbIe JOCTIKEHUS Ymenue obopynoBaHue
OIICHKH CBOEH CaMOCTOSITEIHHO
JIESTENLHOCTH, YMEHUE OpraHU30BBIBATH
MIPEABUJIETh BO3MOKHBIE yueOHOe JIeHiCTBHE.
TIOCJIE/ICTBUS CBOUX ILYVY .
JeUCTBUM Ymenue
mpeoOpa3oBHIBATH
HHPOPMALIHIO u3
OJIHOTO BHUJIa B JPYTOM.
P.YVI.
YMeHue cocTaBiiTh
TUTaH pPelieHus
poOIeMBI
69. | Iloaroroska k [MA, BIIP: pemrenne YMeHune oBIIaeHUS YMeHUe OLIEHUTh CBOU K.YVII. PeakTHUBBI 1 XUMHYECKOE
MPAKTUKO OPUEHTUPOBAHHBIX 3aJaHUI HaBbIKaMU KOHTPOJIS U y4eOHbIe JOCTIKEHUS Ymenue 00opynoBaHHE
OIICHKH CBOCH CaMOCTOSITEIHHO
JIESITEIbHOCTH, YMEHHE OpraHu30BBIBATH
NPEIBUIETh BO3MOYKHBIE yueOHOe JeiicTBHE.
TIOCTIEJICTBUSI CBOUX ILYVY .
JNEeWCTBUN VYMeHne
mpeoOpa3oBEIBATH
HHPOPMALIHIO u3
OJIHOTO BUJA B APYTOM.
P.YVI.
YMeHue cocTaBiiTh
IJIaH peLIeHus
poOIeMBI
70. | O6oOmIeHe, CUCTEMATH3AIUS 1 1.3akperuienue 3Hanuit u | 1. YmeHue K.YVY/.
KOPPEKINS 3HAHUH yUJaIIuXxcs 3a Kype pacUYeTHBIX HABBIKOB y4- | OPHEHTHUPOBATHCSA Ha YMmenue
«DKCIIepUMEHTaIbHAS XUMU», 8 Ki1acc. col. MOHMMAaHWUEe TPUYNH CaMOCTOSITEILHO
TecToBbI KOHTPOIb. 2.YMeHwue pemarsb ycrexa B yueOHOM OpPraHU30BBIBATH
TUIIOBBIE IPUMEPHI JIeSITENIbHOCTH yaeOHoe
KOHTPOJBHOH paboTEHI. B3aUMO/ICHCTBUE B
rpymnmne
ILYVY.
Ywmenue:

* OCYLIECTBJIATD
aHau3 0OBEKTOB C
BBIJICJICHUEM
CYILIECTBEHHBIX U
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HECYIIeCTBEHHBIX
TIPU3HAKOB;

* OCYILECTBIATD
CHHTE3 KaK
COCTaBJICHHUE IIEJIOT0
M3 YacTeH.

P.YVY.

YMmenus:
1.0cyuiecTBisATh
HUTOTOBBIA H
MOLLIArOBBII KOHTPOJIb
10 Pe3yIbTaTy;

2. AnlekBaTHO
BOCIIPHHUMATH OIICHKY
YUUTETIS;

3. Pasmuyath ciocob u
pe3yJIbTaT JeHCTBUS




