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PABOYAS ITPOI'PAMMA
BHEYPOUYHOM JesITeJIbHOCTH 110 XUMHUH
s 8-9 ki1accoB ¢ MCNoJbL30BaHNEM 000pyaoBaHusi neHTpa «Touka pocTay»

Ha o0aze oEHTpa «Touxka pocTa» o0ecIeynBaeTcs peanu3sanusi O6pa3OBaTeHBHBIX mporpamm eCTeCTBeHHOHaquOﬁ H TEXHOJIOTHYECKOU

HampaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHU C TPEOOBAaHUSAMH 3aKOHOJATENILCTBA B cdepe oOpazoBaHus u ¢ yuéToM pekoMeHmauuii deme-
paJILHOTO orepaTopa y4eOHOro nmpeameTa « XUMHUs.

PaGouasi nporpaMma cocTaBJjieHa HA OCHOBE CJIeTYIOIIHX TOKYMEHTOB:

OyHIaMEHTAIBHOTO siIpa Cojep KaHus 001Iero oOpa3oBaHusl U B COOTBETCTBUH ¢ ['O0Cy/IapcTBEHHBIM CTaHIAPTOM 00IIero obpazoBaHus (MpUKa3
MunuctepcTBa o0pa3oBanus U Hayku Poccutickoit @exneparuu ot 17.12.2010 r. Ne 1897).

Pabounx mporpamm. Ilpenmernas swmHus yueOuukoB [.E.Pymsutuca, O&.I.Denpamana. 8-9 xkmaccel: mocoOue aisi  yduTenel
obmeobpazoBatenbHbIx opranusanuii /H.H. I'apa. — 2 u3z., non. — Mocksa: IIpocsemenue, 2013 r.

®denepanbHoro 3akoHa «O06 obpazoBanuu B Poccutickoit deneparumy No273-D3 ot 29 nexadps 2012.

[TpumepHOI mporpaMMbl OCHOBHOTO 00Iero oOpa3oBaHHS MO XMUMHHM s 8-9 KjaccoB, jAomyleHHas JlemapraMeHTOM 00pa3oBaTelbHBIX
IporpaMM U CTaHAapTOB ob1ero oopazosanust MO PO.

®denepanbHOTO MEpeyHs Y4eOHMKOB, PEKOMEHJIOBAHHOIO (jomylieHHoro) MuHucTepcTBOM 00Opa3oBaHusi U Hayku P® K HCHOIB30BaHUIO B
00pa30BaTeILHOM Iporiecce B 00Ie00pa3oBaTeIbHbIX yupexacHusx Ha 2024-2025 y4ueOHbIit ro.

TpebGoBanuii Kk pe3yapTaTaM OCHOBHOT'O 00IIEro 00pa3oBaHUsl, MPEICTABIEHHBIX B (he/lepalbHOM TOCYJapCTBEHHOM 00pa30oBaTeIbHOM CTaHIAPTE
o0miero oOpa3zoBaHus BTOPOTO MOKOJEHHS. B HUX TakkKe YUUTHIBAIOTCS UJEH Pa3BUTHS U (POPMUPOBAHUS YHUBEPCAIBHBIX YUeOHBIX ACHCTBUIMA IS
OCHOBHOTO 00I1IeT0 00pa30BaHMs.

Meronuyeckux peKOMEHJAIMil MuHHCTEpcTBa mpocBemeHus Poccuiickoit @enepaunu no «Peamuszannu oOpa3oBaTeNbHBIX MPOrpamMm
€CTECTBEHHOHAYYHON M TEXHOJIOTHYECKON HarpaBlIEHHOCTEH MO0 XUMHH C UCIOJIb30BaHUEM 000pyAoBaHMs LeHTpa «Touka pocTay(yTBEpXkIeHBI
pacriopsbkeHrneM MunucrepcTBa npocsenierust Poceuiickoit @enepanuu ot 12 suBaps 2021 r.Ne P-6).

OcuoBHoIT 00pa3zoBatensHON iporpaMMbl MBOY OOILL Ne 9 r. Aneticka Ha 2024-2025 y4eOHbIii ro/I.

Yyeonoro murana MBOY OOIII Ne 9 r. Aneticka Ha 2024 — 2025 yueOHBIH TO/.

YuebHo-MeToAHYECKOE 00eceYeHHe Kypca XUMUN OCHOBHOM 00111e00pa30BaTe/IbHOI HIKOJIbI
1.
2.
3.

Pymsutuc I'. E. Xumus: 8 xi.: yued. ais obmeodpazosar. yupexaenuit / I'. E. Pymsuruc, ®@. I'. ®enpaman. — M.: [Ipocenienue.
Pymsutuc I'. E. Xumus. 9 knacc. ®I'OC: yueb.amsa obmeodpazosart. yupexaenuii / I'. E. Pymsutuc, ©. I'. ®enpaman. — M.: [IpocBemenue, 2019.
Xumus: 8 KiI.: 3JIEKTPOHHOE NMPUIIOKEHHE K YUeOHHUKY.



10.
11.
12.

13.

Xumusi: 9 KII.: 3JIEKTPOHHOE MPUJIOKEHUE K YUCOHUKY.

I'apa H. H. Xumus. Paboune nporpammel. [Ipenmernas munus yue6nukoB I'. E. Pynsutuca, ®@. I'. ®enpamana. 8—9 knacesl / H. H. T'apa. — M.:

[Ipoceemienue.

Boposckux T.A. Tectsl o xumun. A3ot u ocdop. Yriepon u kpemuuit. Meramiel.9 knace: k yuebnuky I'. E. Pynsutuca, @. I'. ®enpamana
«Xumus. 9 knacey. PI'OC (k HoBoMy yueOHHKY) — M.: U3narenscTBo «OKk3amen», 2017. — 111c. (Cepus «Y4eOHO-METOTMUSCKUI KOMIUIICKT ).

Boposckux T.A. Tectsl mo xumuun. Kiaccuduxanus XUMUYECKUX peakuii. XMMHUYECKHE PEaKIIui B BOAHBIX pacTBopax. 'amorensl. Kucnopon u

cepa. 9 knacc: k yueOnuky I'. E. Pynsuruca, ®@. I'. ®enpamana «Xumus. 9 kimaceny. @I'OC (k HoBomy yueOHUKY) — M.: M3narenscTBO « DK3aMeH»,

2017. - 109 c. (Cepust «Y4eOHO-METOUICCKUI KOMILIEKT ).

I"abpycesa H. . Xumus: padbouas tetpanb: 8 ki1. / H. 1. 'abpyceBa. — M.: IIpocsenienue.

I'apa H. H. Xumus: 3agaunuk ¢ «nomormaukom»: 8—9 k1. / H. H. I'apa, H. U. I'abpyceBa. — M.: IIpocBerienue.

Panmenkuit A. M. Xumus: qupaktudeckuid marepuan: 8—9 k. / A. M. Pagenkuii. — M.: [IpocBemienue.

I'apa H. H. Xumus. Ypoku: 8 xi1. / H. H. I'apa. — M.: IIpocBenienue.

bubnuoreka HayuyHO- MOMYJSPHBIX W3IAHUN AJS MOJYYEHUS JOMOJHUTENbHOM MH(OpManmu Mo npeaMmery (B kabWHeTe XMMUU U B IIKOJIbHOU

oubaoTeke).

DNeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI.

ITepevyenb TOCTYNHBIX HCTOYHNUKOB HHpOpMAIIHH
B paznene npencraBieH CIIMCOK KHUT U CCBUIOK Ha CaliThl, B KOTOPBIX 00Jiee MOoIpOoOHO OCBEUIEHBI PA3IMYHBIE ACIIEKThHl pACCMATPUBAEMBIX

BOIIPOCOB. Hx moxHO PCKOMCHA0OBATb KaK YUYUTCIIIO, TaK U 06y‘laeMHM, IMPOABHUBIIMM HHTCPEC K I/I3y‘{aCMOI71 TEMC.

1.
2.

3.
4.
5

10.
11.

12.
13.

Bacunwes B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpaktukyMm no aHanutudeckol xumuu: Yueb. nocodue ais By3oB.— M.: Xumus, 2000.— 328 c.
I'pocce 3., BaiicmanTtens X. Xumus uist 1r0603HaTenbHbIX. OCHOBBI XMMHUU M 3aHUMaTenbHble onbIThl.I' JIP.1974.I1ep.c Hem.— JI.: Xumus, 1979.—
392 c.

Hepnronsy B. @.Mup Bogst.— JI.: Heapa, 1979.— 254 c.

Kunun 1. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBonctBo mis cryaentoB.— M.: MITIY, 2006.— 322c.

Hcnons3oBanue g poBbix gabopatopuit mpu o0ydyennn xumuu B cpenneit mkomne/ becnanos I1. U. JJopodees M.B., Kunun /.M., 3umuna A.H.,
OpxexkoBckuii [1.A.— M.: BUHOM. JlaGoparopus 3nanuii, 2014.— 229 c.

Kpucrannel. Kpucrannoruaparel: Metoauueckue yka3zanus K g1abopatopHbeiM paboram. Mudtaxosa H.I11., ITerposa T.H., Paxmarynnuna U. ®.—
Kazanb: Kazan. roc. texnon.yH-t., 2006.— 24 c.

Jleencon M.A.100 BonpocoB 1 OTBETOB MO XUMUU: MaTepualibl JUisl MIKOJIbHBIX pedepaToB, (pakyIbTaTUBHBIX 3aHATHI U CEMUHApOB: YueOHOe
nocobue.— M.: «Mz3marensctBo ACT»: «M3marenbecTBo Actpensy, 2002.— 347 c.

Jleencon U. A. Xumunueckue peakuuu: Ternooit a¢¢ext, paBHOBecue, ckopoctb.— M.: OO0 «M3narenscTBo AcTpens, 2002.— 192 c.

JIypse 1O. YO. CnpaBounuk no aHanutuaeckot xumun.— M.: Xumus, 1971.— C.71—289.

Hazapoga T.C., ['pabeukuii A.A., JIaBpoa B. H. Xumunueckuii sxciepument B mkosne.— M.: IIpocsenienune, 1987.—240 c.

Heopranunueckas xumusi: B 3 1./ Ilox pen. 0. [I. TpetpsikoBa.T.1: ®U3nko-XxuMuyecKkue OCHOBBI HEOPTraHUUECKON XUMHUHU: Y UeOHUK IS CTY 1.
Bbicil. yueb. 3aBefeHuit/M. E. Tamm, 10. . TperpsikoB.— M.: M3narenbckuii eHTp «Akanemus», 2004.—240 c.

[TerpsinoB U. B. Camoe HeoObIKHOBEHHOE BemiecTBO B Mmupe.— M.: [lemaroruka, 1976.— 96 c.

Crpensuukosa JI. H. 13 yero Bcé caenano? Pacckassl o Bemectse.— M.: Sy3a-npecc.2011.— 208 c.



14. CycnennukoBa B.M, Kucenera E. K. PykoBoaCTBO 110 TPUTOTOBICHHUIO TUTPOBAHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.

15. ®apaneit M. Ucropus ceeun: Ilep.c anrn./Ilox pen.b. B. HoBoxunosa.— M.: Hayka. ['maBHas penakuust GuU3MK0O-MaTeMaTHIECKOM
nutepatypsl, 1980.— 128 c., nn.— (bubaunoreuka «KBaHT»)

16. Xomuenko I'.I1., CeBacthsinoBa K. 1. OkucnuTenbHO-BOCCTaHOBUTENNBHBIE peakiiuu.— M.: [IpocBemenue, 1989.— 141 c.

17. Duumknonenus mis aerein. T.17. Xumus / I'nas.pen.B. A.Bonoaun, Bea.Hayu.pen.U.Jleeacon.— M.: ABanra +, 2003.— 640 c.

18. DprumolJl.Boga: kHUra 0 caMom BasKHOM BeliecTBe B mupe: nep.c pun.—M.: Komnac ['ng, 2019.— 153 c.

19. YeptroB U.H., Xyxkos I1. H. Xumuueckuii S5KCIEPUMEHT ¢ MaJILIMU KOJM4ecTBaMu peakTuBoB. M.: [IpocBemenue, 1989.— 191 c.

20. Caiitr MI'Y. IIporpamMmMa Kypca XUMHHU JJIs1 ydanuxcsi 8—9 kiaccoB 00111e00pa30BaTeIbHOM IIKOIIBI.

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

21. Caiit ®UIIN. OTKpHITHIN OaHK 3aJaHU 111 POPMUPOBAHUS €CTECTBEHHOHAYYHOM IPaMOTHOCTH.

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

22. Caiit Enunas xoymeknus UG poBbIX 00pa30BaTeIbHBIX PECYPCOB.

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

23. Caiit ®enepanbHblii HEHTP HHYOPMAITIOHHO-00Pa30BaTEIBHBIX PECYPCOB.

http://fcior.edu.ru/

B 0o0ydenuu xumun 00JbIIOE 3HAUEHHE UMEET SKCIIEPUMEHT. AHAIM3UPYS Pe3yIbTaThl MPOBEAEHHBIX OMBITOB, yyaliuecs yOexkaaTcs B TOM,
YTO T€ WJIM WHBIC TEOPETHUYECKHE MPEICTABICHUS COOTBETCTBYIOT WJIM MPOTHUBOPEYAT PEATbHOCTH. TOJIBKO OCYIIECTBISISI XMMHUYECKHH IKCTIEPUMEHT
MOKHO TMPOBEPUTH JOCTOBEPHOCTh IMPOTHO30B, CACTAHHBIX HA OCHOBAHUU TEOpPHH. B mpoliecce sKkCrepuMeHTaIbHON paboThl ydaluecs: mpuoOpeTaoT
OTBIT TO3HAHHS PEATBHOCTH, SBISIFOIIMIACS Ba)XKHBIM 3TanoM (OpMHpOBaHUS y HHX yOEXKIEHHH, KOTOpBIE, B CBOIO OYEPEb, COCTABISIOT OCHOBY
Hay4YHOI'O MMPOBO33PEHHS.

Bueapenne obopynoBanusi nudpoBoit naboparopun neHTpa «Todka pocTay MO3BOJUT KAYECTBEHHO HM3MEHUTH MPOIECC OOYUYECHHS XHUMUH.
KonnyecTBeHHBIE HKCIIEPUMEHTHI TIO3BOJIST MOJTyYaTh JTOCTOBEPHYIO HH(POPMALIMIO O IPOTEKAHWU TeX WJIM MHBIX XMMHUYECKHX IMpoleccax, O CBOMCTBAX
BemiecTB. Ha OCHOBE MOJyYeHHBIX SKCIIEPHUMEHTAIBHBIX JaHHBIX 00ydaeMble CMOTYT CaMOCTOSITEIIBHO JIeJIaTh BBIBOZBI, 000OIIATh PE3yibTaTHl,
BBISIBJISATH 3AKOHOMEPHOCTH, YTO OJJTHO3HAYHO Oy/IeT CII0COOCTBOBATH MOBBIIIEHUIO0 MOTUBAIIMKA 00YUYEHHS IKOJIBHUKOB.

s n3yuenus npeamera «XUMHsH Ha 3Tarle OCHOBHOTO o01iero ooOpa3zoBanus orsoautcs 140 yacos:

8 kimacc —70 yacos;

9 knacc —70 yacoB (68 yacoB 1O MJIAHUPOBAHUIO).

JlanHas oOpa3oBarenbHas MporpaMma o0ecreunBaeT yCBOGHHE YUalUMHUCS BaKHEHIINX XUMHUUECKUX 3aKOHOB, TEOPUN U MOHATUH; HopMUpyeT
MPEICTaBICHHE O PO XUMHUH B OKPY’KaIOIIeM MUPE U )KU3HU YeloBeka. [Ipr 5TOM OCHOBHOE BHUMAHHWE YIENSETCS CYIIHOCTH XUMHUUYECKUX PEAKIIUN U
METOJaM UX OCYILECTBIICHUS.

OmHUM W3 OCHOBHBIX TPHHIUIIOB IOCTPOSHHS TPOTPAMMBI SIBIISICTCSI TPUHIIUIT JTOCTYITHOCTH. DKCIIEPHMEHTAIbHBIC JTaHHBIE, ITOJyYeHHBIE
yUYaIlUMHUCS. TPU BBIMOJIHEHUH KOJMYECTBEHHBIX OIBITOB, MO3BOJIAIOT YYAIIMMCS CaMOCTOSITEIbHO JeNaTh BBIBOJBI, BBISBIATH 3aKOHOMEPHOCTH.
[Tomxomp1, 3a10)KEHHBIC B COJIEpKAHNE MTPOTPAMMBI Kypca, CO3/1al0T HEOOXOIMMBIE YCIIOBHS JIJIsl CHCTEMHOTO YCBOCHUS YUAIIUMUCS OCHOB HAyKH, JIJIS
o0ecrieyeHrs: pa3BUBAIOIIETO U BOCIMTHIBAIOIIETO BO3ACUCTBHUS OOYUYEHHS Ha JMYHOCTH ywarerocs. @opmMupyeMble 3HaAHHUS JTOJKHBI CTaTh OCHOBOM
CHCTEMBI YOSIKICHHUI MIKOJIBHHKA, IICHTPAILHBIM SIIPOM €T0 HAYYHOTO MHPOBO33PEHHUSL.



Ha Oaze nenrpa «Touka pocta» obecrnedyuBaercsi peann3anus o0Opa30BaTENIbHBIX IPOrpaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOH
HampaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C TPEOOBAaHUSAMH 3aKOHOJATENILCTBA B cdepe oOpa3oBaHus U ¢ y4€ToM pexkomeHmauuii Dene-
pajIbHOTO oreparopa y4eOHOro npeamera « XuMHs».

OO6pa3oBarenbHas MporpamMma IMo3BOJISIET HHTETPUPOBATH Peaiu3yeMble MOAXO0/IbI, CTPYKTYPY M COJEpIKaHUE MPHU OpraHU3aluyd 00y4eHUS! XUMUU
B 8—9 KJ1accax, BBICTPOEHHOM Ha 0aze 11000ro u3 JOCTYIHBIX y4eOHO-MeTon4eckux koMiuiekcoB (YMK).

Hcnonp3oBanue obopynoBanus «Touka pocta» npu peanuzanuu nanaoi OIl no3Bossier cozoams ycnosus:

— JUIS pacUIMPEHHsI COIEP>KaHMsI IIKOJIBHOTO XUMHUYECKOTO0 00pa3oBaHus;

—  JUIS IOBBIIICHUS TIO3HABATENbHON aKTUBHOCTH O0YYaIOIIMXCS B €CTECTBEHHOHAYYHOU 00JIacTH;

— Ul pa3BUTHSL IMYHOCTH peOEHKa B mpoliecce 00ydeHUs] XUMHH, €ro crocoOHocTel, (OopMUPOBaHUS U YIOBJIETBOPEHUS COLUAIBHO 3HAYMMBbIX
MHTEPECOB U MOTPEOHOCTEH;

— U1 pabOoThI ¢ OJapEHHBIMU IIKOJILHUKAMH, OPTraHU3alluH UX Pa3BUTHS B PA3IMYHBIX 001acTAX 00pa30BaTEIbHOM, TBOPUECKON AEITETHHOCTH.

ean u 3apaun

— Peanuzanust 0oCHOBHBIX 00111€00pa30BaTENBHBIX MPOrpaMM IO yYEOHBIM MpEeaMEeTaM €CTECTBEHHOHAYYHON HamNpaBIE€HHOCTH, B TOM YHCJIE B paMKax
BHEYPOYHOH JIeATEIBHOCTH 00YYaIOIINXCSL;

— BBEJICHHME COBPEMEHHBIX CpEICTB OOYYeHHS W BOCHMTAHHS JUIi H3y4eHHs (B TOM YHCIE SKCIEPUMEHTAIBHOTO) IMCUUIUIMH (MOIyIieit)
€CTECTBEHHOHAYYHON HAIPABJICHHOCTU NPH PeaM3allii OCHOBHBIX 00LIe00pa3oBaTesIbHBIX NPOrPaMM M JIONOJHHUTEIBHBIX 001I1e00pa30BaTelIbHBIX
MporpamMM, B TOM YHCJIC JIJIs PACIIHPEHUS COIEPKAHUS YUSOHOTO MpeMeTa « XUMHUSD).

—  BOBJICYCHHE YYAIUXCS B IPOCKTHYIO ACATEILHOCTb.

[IpodunbHbli KOoMIIEKT oOopynoBaHus LeHTpa «Todka pocta» obecneunBaeT 3(G(EKTUBHOE ITOCTHKEHHE 00pa30BaTENbHBIX PpE3yJbTaTOB
00y4arolMMuCcs 10 NMporpaMMaM €CTECTBEHHOHAYYHOM HAIpaBJIEHHOCTH, BOBMOXKHOCTh YINIyOJEHHOTO U3YUYEHHUsl OTAENIbHBIX MPEAMETOB, B TOM YHCIIE
s (OPMUPOBAHUS N300PETATENBCKOT0, KPEATUBHOIO, KPUTHUYECKOTO MBIIIICHUS, Pa3BUTUS (YHKIIMOHAJIBHON T'PAMOTHOCTH y O0YYaroluXcs, B TOM
YHUCJIE €CTECTBEHHOHAYYHON U MaTEMaTHUYECKOM.

DKCIIEPUMEHT SBJISETCS HCTOYHUKOM 3HAHUN U KPUTEPUEM MX UCTUHHOCTH B Hayke. KOHIIENINs COBpeMEHHOTr0 00pa3oBaHMs 0Ipa3yMeBaeT, 4YTo
B y4eOHOM SKCIIEPUMEHTE BEAYIIYIO POJIb JOJKEH 3aHITh CAaMOCTOSTENbHBIN UCCIEA0BATENbCKUN YUEHUUECKUN SKCIIEPUMEHT.

CoBpeMeHHbIE HKCIEPUMEHTAIbHbIE UCCIEIOBaHUS MO XUMHH YK€ TPYAHO MpPEACTaBUTh O€3 MCIIOJIB30BaHMs HE TOJBKO aHAJOTOBBIX, HO U
uu(ppoBbIX H3MEpUTENbHbIX HpubopoB. B ®denepanbHom ['ocymapctBenHom O6paszoBarenbHoM Cranaapre (PI'OC) mpomucaHo, 4TO OAHUM U3
YHHUBEPCAJIbHBIX YUEOHBIX AEUCTBHM, MPHOOpETaeMbIX yUaIIUMUCS, JOJKHO CTaTh YMEHUE
«TIPOBENIEHHUS OTBITOB, MPOCTHIX AKCIEPUMEHTAIbHBIX UCCIIEIOBAHU, MIPSIMBIX U KOCBEHHBIX U3MEPEHUI C UCMOIb30BAaHUEM aHAJIOTOBBIX U LIU(PPOBBIX
M3MEPUTENBHBIX IPUOOPOBY.

VY4eOHbI SKCIIEPUMEHT MO XUMHUH, MPOBOAMMBIA Ha TpPaJULIMOHHOM OOOpyAOBaHWHU, Oe3 MpUMEHEeHUs LU(POBBIX JabOpaTOpUil, HE MOXKET
II03BOJIMTH B [TOJIHOM MEpE PEIINTD BCE 33Ja4l B COBPEMEHHOM IIKOJIE. DTO CBSA3aHO C PSAOM IPUYMH:

—  TpaJuMIMOHHOE IIKOJBHOE 000py/JOBaHME H3-3a OrPAHUYEHUS TEXHHYECKUX BO3MOXKHOCTEW HE TO3BOJSIET MPOBOJAUTH MHOTHE

KOJMYECTBEHHBIE UCCIIEIOBAHMUS;
—  JUIUTENBbHOCTh MPOBEACHUS XMMHUUECKHUX MCCIEA0BAHNUN HE BCETJa COTJIaCyeTcs ¢ JIUTEIbHOCTHIO YUEOHBIX 3aHTHIA;
—  BO3MOXXHOCTbH MPOBEICHNS MHOTHX UCCIIEI0BAaHUIN OrpaHUYMBAETCS TPEOOBAHUSAMU TEXHUKH 0€30IaCHOCTH U JIp.



[Mudposas nabopaTopusi MOJHOCTHIO MEHSET METOJAUKY U COJEpKaHHE HKCIEPUMEHTAIbHOM IEATENbHOCTH M PELIAeT BhIIIENEePEUNCICHHbIE
npo6aemsl. [1Inpokuii criekTp TaTYNKOB MO3BOJISIET yUAIIUMCS 3HAKOMUTBCS € TTapaMeTpaMy XMMHUYECKOT0 SKCIIEPUMEHTA HE TOJIBKO HAa KaYeCTBEHHOM,
HO U Ha KOJMYECTBEHHOM ypoBHe. Lludpoas nmaboparopus MO3BOJISET BECTU IMTEIbHBIN SKCIEPUMEHT Ja)Xe B OTCYTCTBUE JKCIEpUMEHTaTopa, a
4acTOTa UX U3MEPEHUU
HEIO/IBJIACTHA YEJIOBEYECKOMY BOCIIPUATHIO.

B npornecce popmMupoBaHUs HKCIEPUMEHTAIBHBIX YMEHHNA YUSHHK 00y4aeTcCsl MPEICTaBIATh HHPOPMAIIUIO 00 UCCIEJOBAHNH B YETHIPEX BUIAX:

B B€p6aJIBHOMI OIMUCBIBATh SKCIICPUMCHT, CO3/1aBaTh CJIOBECCHYIO MOJCJIb OKCIICPUMCHTA, (bI/IKCI/IpOBaTb BHUMAaHHC HA U3MCPACMBIX BCIIMUNHAX,
TEPMHUHOJIOTHH;

B TAOJMYHOM: 3aIlOJIHATH Ta6J'II/II_IBI JaHHBIX, JICKAIIUX B OCHOBE IIOCTPOCHHUIA rpa(i)I/IKOB (HpI/I OTOM Yy Yy4allluXCs BO3HHKACT IICPBHUYHOC
npeacTaBJICHUC O MaciTabdax BGJII/I‘II/IH);

B rpa(bnquKOM: CTPOUTDH Fpa(i)I/IKI/I 0 TaOIUYHBIM JaHHBIM, 4YTO JaéT BO3MOXKHOCTH nepexoga K BBIIBHKCHHIO THIIOTE3 O XapaKTepe
3aBUCUMOCTH MCXKIY BCIUMYMHAMHU (HpI/I OTOM YUHUTCIIb IMOKAa3bIBACT MPCUMYIICCTBO B BHU3YyaAJIM3allUA 3aBHCHUMOCTECH MCXKAY BCINMYHWHAMU,
HariiiaHoCTb U MHOFOMCpHOCTB);

B BUAC MAaTCMATHYCCKHX ypaBHeHHﬁ: JaBaTb MaTCMAaTHYCCKOC OIIMCAHUEC B3aMMOCBA3HU BCIIMYHUH, MATCMAaTHYCCKOC O606H.[€HI/I6.

[lepexon OT KaXkJI0ro 3Tara npeacTaBlIeHUs UHQOpPMalMK 3aHUMAET JOBOJIbHO OOJIBIION MPOMEXYTOK BpeMeHU. B 7—8 kitaccax 3ToT mpotecc
HE00X0/IMM, HO B CTApIIUX KjaccaX MOKHO ObUIO ObI 3TO BpeMs IOTPATUTh Ha pelleHue 0osee BaKHBIX 3a7ad. B aToM miuane uudpossle 1abopatopun
CYIIECTBEHHO IKOHOMST BpeMs. ITO BpeMsi MOKHO NOTpatuTh coriacHo ®I'OC Ha ¢opmupoBaHUE MCCIEIOBATEIBCKIX YMEHUH yYaluXxcs, KOTOpPbIE
BBIPA)XKAIOTCS B CIEAYIOIIUX ICHCTBUAX:

oTpeeICHUE TPOOIEMBI;

IMOCTAHOBKA HCCJIEI0BATEIbCKON 3a1a4H;
MJIJAHUPOBAHUE PEILICHU 3a/1a4u;

MOCTPOEHUE MOJIEIIEN;

BBIABHKCHHUEC TUIIOTE3,

BKCHCpI/IMeHTaHBHaﬂ HpOBCpKa THUIIOTE3,

aHaJIN3 JAHHBIX SKCTIEPUMEHTOB WJIU HAOJIIOICHHUI;
(hopMyIIMpoBaHHE BBIBOJIOB.



1. ITAHUPYEMBIE PE3YJIBTATBHI OCBOEHUS ITPOT'PAMMBI

BHEeYpOUHO aesiTeJbHOCTH «XUMMUS»

171 8-9 KJ1accoB ¢ HCMOJIb30BaHNeM 000pynoBaHus HeHTpa «Touka pocray
C OIIHCAHUEM YHUBEPCAJIBbHBIX y‘leﬁﬂl)IX HeﬁCTBHﬁ, JOCTUTaEeMBbIX Oﬁy‘laIOHII/IMI/ICSI

JIuunocmmuuie pezynromamot
Obyyarowuiica ROLYYUM 803MONCHOC 01 POPMUPOBAHUSA CledyIouwux AuyHocmubix YV/I:

oTpesieIeHue MOTHBALIMU U3y4YeHUsl yueOHOro MaTepHuana;

OLICHUBAHKE yCBaWBAEMOI0 y4eOHOT0 MaTepuasa, UCXOAs U3 COLMANBHBIX M JMYHOCTHBIX LIEHHOCTEHH;

MOBBIIIIEHHE CBOETO 00Pa30BaTEIILHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3YYCHHUIO OCHOBHBIX HCTOPHUECKUX COOBITHI, CBA3aHHBIX C
pa3BUTHEM XMMHHU U OOLIECTBA;

3HAHUE IIPABUII IOBEJICHUS B UPE3BbIYANHBIX CUTYyalUsAX;

OLICHUBAHKE COLMAIBHON 3HAYMMOCTH TPO(ecCuii, CBA3aHHBIX C XUMUEH;

BJIa/ICHUE IIPaBUJIaMU O€3011aCHOr0 OOpalIeHHs C XMMHUUYECKUMHU BELIECTBAMH U 000PYOBAHUEM, IIPOSIBJICHUE SKOJIOTMUYECKON KYJIbTYPBI.

Memanpeomemmnule pezyibmamat
Pecynamusnvie

Obyyarowuiica nOIyYUm 03MONCHOCb 01 hopmMuposanus ciedyouux pe2yaamusuoix YVJI:

LieJIenojlaraHyie, BKJII0Yasi MOCTAaHOBKY HOBBIX IIeJiel, MpeoOpazoBaHHe MPAKTUUECKOH 3aJaud B MO3HABATENbHYIO, CAMOCTOSATENILHBIA aHaIN3
YCIIOBUH JOCTUKEHMS 1IEJTM HA OCHOBE yU€Ta BbIJIEJICHHBIX YUUTEIEM OPUEHTHPOB JEHCTBHS B HOBOM y4eOHOM MaTepHae; MiIaHupOBaHUE ITyTH
JNOCTUKECHHUS LICIIEH;

yCTaHaBJIEHUE LIEJIEBbIX IPUOPUTETOB, BbI/IETICHNE alIbTEPHATUBHBIX CIIOCOOOB JOCTHKEHUS 1€ U BBIOOp Haubosee 3(ppekTuBHOTO cr1ocoda;
YMEHHE CaMOCTOATENBHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIISITh UM;

yMEeHUe IPUHUMATh pEeIIeHUs B IPOOJIEMHON CUTYyallny;

MIOCTAHOBKA yUeOHBIX 33/1a4, COCTaBJICHHUE IJIaHA U TOCJIE0BAaTEIbHOCTH JICHCTBUIA;

opraHu3aiys pabouero Mecra IpH BBIITOJTHEHUH XUMHUYECKOTO IKCIIEPUMEHTA;

MIPOrHO3UPOBAHUE PE3yIbTaTOB O0yUEHUSs, OLIEHUBAaHUE YCBOCHHOI'O MaTepHasa, OI[eHKa KauyecTBa U yPOBHS MOJyUEHHBIX 3HAHUH, KOPPEKIIHS
IUIaHa U crioco0a AeHCTBHS TPH HEO0OXO0AUMOCTH.

Illo3nasamenvHole

Obyuarowuticst NOIY4Um 803MONCHOCHb OJis1 (POPMUPOBAHUS CledYIoUUX no3HasamenvHulx Y'V/I:

MIOMCK U BbIeNIeHuEe HHPOpMaIIHH;
aHaJM3 yCJIOBHM U TpeOOBaHMI 3a7a4H, BBIOOP, COTIOCTABIICHHE U 0OOCHOBAaHHE CIIOCO0a PeIIeHUs 3a/1a4u;



—  BbIOOp Haunboee 3(h(hEeKTUBHBIX CIIOCOOOB PELICHHUS 33a4l B 3aBHCHUMOCTH OT KOHKPETHBIX YCIOBUIA;

—  BBIJIBWIKEHHE U 000CHOBAaHWE TUIIOTE3BI, BBIOOP criocoda e€ mpOBEepKH;

—  CaMOCTOATENIFHOE CO3/IaHUE AITOPUTMA AEATEILHOCTH IIPH PEIICHUH TPOOIEM TBOPUECKOTO U IIOMCKOBOTO XapaKTepa;

—  yMEHHS XapaKTepU30BaTh BELIECTBA [0 COCTABY, CTPOCHUIO U CBOICTBAM;

—  ONHUCHIBaHME CBOMCTB: TBEP/BIX, )KUAKHX, Fa3000pa3HbIX BEIIECTB, BBIICICHUE UX CYIIECTBEHHBIX IPU3HAKOB;

—  u300pakeHHE COCTaBa MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYJI M CYITHOCTH XUMHUYECKUX PEAKIIUH C ITOMOIIBI0 XUMUIECKUX
YPaBHEHU;

—  IpoBeJeHHE HAOIIOICHUH, ONMCAaHNE IPU3HAKOB M YCIIOBHM TEUEHUS XUMHUECKUX PEAKIINN, BBITOJHEHNE XUMUYECKOTO SKCIEPUMEHTA, BHIBOIBI
Ha OCHOBE aHaJINM3a HAOJIIOJICHNH 3a HKCIIEPUMEHTOM, PEIIeHUE 3a/1ad, TOJyYeHHEe XUMUIECKONH HH(POPMALIUH U3 PA3IMYHBIX HCTOYHHKOB;

—  yMEHHE OpPraHHW30BBIBATh UCCIIEOBAHHE C IENbIO POBEPKH TUIIOTES;

—  yYMEHHE JIeJaTh yMO3aKII4YeHUs (MHAYKTUBHOE U 110 aHAJIIOTHHN) U BBIBOBI;

—  yMeHHEe OOBEKTHBHO OI[CHHBATh HH(POPMAIUIO O BEIIECTBAX M XMMHUYECKHX MPOIeccax, KPUTUIECKH OTHOCUTHCS K TICEBIOHAYYHON
nHpopManuu.

Kommynuxamusnuie
Ob6yuarowuiicss NOIY4UM 803MOACHOCI O POPMUPOBAHUSL CLEOYVIOUUX KOMMYHUKamugnvlx Y'Y/

— IIOJIHOE Y TOYHOE BBIPAKEHHUE CBOMX MBICIIEH B COOTBETCTBUH C 33/1a4aMU U YCIOBUSAMH KOMMYHUKALINH;

— aJeKBaTHOE HCIIOJIb30BAHKUE PEUYEBBIX CPEACTB I YUaCTHUs B AUCKYCCUU U apryMEHTAllMU CBOEH NO3ULINN, YMEHHUE IIPEACTABIISITH KOHKPETHOE
CoJIepKaHue ¢ COOOILIEHUEM €ro B MUCbMEHHOM U YCTHOM opMme, olpeiesieHue Clioco00B B3aUMOCHCTBUS, COTPYTHUUECTBO B IIOMCKE U cOOpe
nH(popMaLnu;

— ompefeneHue Croco00B B3aUMOIEHCTBH S, COTPYAHUYECTBO B IIOMCKE U cOOpe MH(OpMaIUY, yyacTue B TUaJIOre, INIaHUPOBAHUE O0IIUX
Coco00B padOThI, IPOSIBIEHUE YBAKUTEIBHOTO OTHOILEHUS K IPYTUM YUallUMCs; OIIMCAaHUE COJIEP>KaHMsI BBITOIHIEMBIX JIEHCTBUHA C LIEJbIO
OPHUEHTHPOBKH B IIPEIMETHO- IIPAKTUYECKOMN NEATEIBHOCTH; YMEHUS YUATHIBATh PA3HbIC MHEHUS U CTPEMUTHCS K KOOPAUHALIUU PA3INIHBIX
MO3ULIUH B COTPYIHUYECTBE;

— (opmynupoBaTh COOCTBEHHOE MHEHUE U TIO3ULIMIO, ApTYMEHTUPOBATh U KOOPIUHUPOBATH €€ ¢ O3ULUSIMU MapTHEPOB B COTPYAHUYECTBE NPU
BbIpAaOOTKE OOIIEro pereH sl B COBMECTHOM JEATEIbHOCTH;

—  OCYUIECTBJISTH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYTHUYECTBE HEOOXOAUMYIO B3aUMOIIOMOIIIb;

— IJJAaHMPOBATH OOIKE CITOCOOBI pabOThI; OCYLIECTBIATH KOHTPOJIb, KOPPEKLIUIO, OLEHKY JAeHCTBUI MapTHEPA, yMETh yOek1aTh;

— HCIIONB30BaTh aJICKBATHBIE S3BIKOBBIE CPEJICTBA JIsI OTOOPAKEHUS! CBOMX UYBCTB, MBICIIEH, MOTUBOB U MOTPEOHOCTEH; OTOOpakaTh B peun
(omucanue, 00bICHEHNE) COIEpKAHUE COBEPILIAEMBIX JIEUCTBUM, Kak B (popMe rPOMKOI COLMaIM3UPOBAHHON peun, Tak U B opMe BHYTPEHHEH
peuu;

— pa3BUBaTh KOMMYHHUKATUBHYIO KOMIETEHIUIO, UCHIOJB3YsI CPEACTBA YCTHOM M MMCbMEHHON KOMMYHHUKALIMU MPH paboTe ¢ TeKCTaMu y4eOHUKA U
JIOTIOJTHUTEIBHON JIUTEPATYPOM, CIIPAaBOYHBIMHU TaOIUIIAMH, IPOSBIISATH TOTOBHOCTh K YBaKEHUIO HHOM TOUKH 3pEHUS ITPU 00CYKIECHUN
Pe3yJIbTaTOB BBHIIOJTHEHHON PAOOTHI.




Ilpeomemmnoie pe3yromamol
Obyuarowuiics Hayuumcs:

MNPUMCHATH OCHOBHBIC MCTO/IbI ITIO3HAHUA: HaGHIOIIeHI/Ie, HU3MCPCHUC, SKCTICPUMCHT,

OIKCHIBATHL CBOMCTBA TBépI[LIX, KUIKHX, F33006pa3HbIX BCIICCTB, BhIACIIAA UX CYIICCTBCHHBIC ITPU3HAKH,

PacKpbIBaTh CMBICI 3aKOHA COXPAaHEHUSI MacChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHON TEOpUH;

pasnuyaTh XMMHYECKUE U PU3NYECKUE SIBICHUS,

Ha3bIBaTh MPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMUYECKUX PEAKIIU;

coOiroaaTh npaBuia 6€30MacHOi paboThI PU MPOBEACHUU OTIBITOB;

T0JIb30BaThCA 1a00PaTOPHBIM 000PYIOBAaHHEM U MOCYIOM;

M0JIy4aTh, COOMpPATh ra3000pa3Hble BEIIECTBA U PACIIO3HABATH UX; XapaKTepU30BaTh (PU3MUECKHE U XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COSAMHEHUM, TIPOBOAUTD OTBITHI, OATBEPKIAIOIINE XUMUUYECKIE CBONCTBA H3YUYEHHBIX KJIACCOB HEOPTaHMUYECKUX BEILIECTB;
pPacKpbIBaTh CMBICT TOHSATHS «PAcCTBOP», BBIUMCIATH MAcCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA B PACTBOpE, TOTOBUTH PACTBOPHI C
ONpeAeIEHHON MacCOBOM JI0JIEH PaCTBOPEHHOIO BELIECTBA;

XapaKTCpU3oBaTb 3aBUCHUMOCTH (bH?;I/I‘-IGCKI/IX CBOIICTB BCIICCTB OT THIIA KpHCTEUUIH‘ICCKOfI peHIéTKI/I, OIIpCACIIATL BUL XUMHAYECKOU CBSI3HU B
HEOPTaHUYECKUX COCIMHEHUSIX;

pPacKpbIBaTh OCHOBHBIC TOJIOKEHHUS TEOPUHU DIIEKTPOIUTUYECKONW TUCCOLMALMHU, COCTABISATh YPAaBHEHUS AIIEKTPOIUTUUYECKOW TUCCOLUALIUU
KHCJIOT, IIEeJI0YEH, COJIEH U peakIiii HOHHOTO OOMEHa;

PACKpPBIBATE CYIIHOCTH OKHCIWTCIBHO-BOCCTAHOBUTCIIBHBIX peaKum"I, OIpCACIATL OKHUCIUTCIIb W BOCCTAHOBUTCIIb, COCTABJIATH YPaBHCHUS
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUi;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUUYECKOM peaKkinu;

XapaKTEPU30BaTh B3aUMOCBA3b MEXIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAIIJIOB U METAJLIIOB;

MMPOBOAWTE OIIBITHI IO NOJYUYCHUTIO U U3YUCHUIO XUMHUYCCKUX CBOHCTB PAa3JIMYHBIX BCUICCTB,

rpaMOTHO 00pamaThCs C BEIMIECTBAMHU B MIOBCEIHEBHOM >KU3HHU.

Oodyuarouwguiica noayuum 603MONCHOCHb HAYUUMbCA:

BBIJIBUTATh U TIPOBEPATH IKCIIEPUMEHTAILHO THIIOTE3bl 0 XMMHYECKUX CBOMCTBAaX BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHMS, MX CIIOCOOHOCTH
BCTYMAaTh B XUMHYECKHE PEAKIIUH, O XapaKTepe U MPOAYKTAX Pa3IUYHbIX XUMHUUYECKUX PEaKIIHii;

XapaKTEepU30BaTh BEILIECTBA I10 COCTaBYy, CTPOCHHUIO U CBOMCTBAM, YCTAHABIMBATH IPUYNHHO-CIIE/ICTBEHHBIE CBSI3U MEXAY JaHHBIMU
XapaKTEePUCTUKAMH BEIIECTBA;

COCTABJISITH MOJICKYJIIPHBIC M MMOJHBIE HOHHBIE YPABHEHHS TI0 COKPAIEHHBIM HOHHBIM YPaBHEHUSIM;

MIPOTHO3UPOBATH CITOCOOHOCTH BEIIECTBA MPOSIBIISITH OKUCITUTEIIBHBIC U BOCCTAHOBUTEIIbHBIE CBOMCTBA C YUETOM CTENIEHEH OKUCIICHUS
AJIEMEHTOB, BXOJISIIUX B €70 COCTAB;

BBIJIBUTATh M TIPOBEPATH IKCTIEPUMEHTAIBHO THIIOTE3BI O PE3YJIbTaTaX BO3/IEHCTBHS PAa3IMUHBIX (PAKTOPOB HAa M3MEHEHUE CKOPOCTH XUMUYECKON
peaxIuu;

MCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS /IJISl IKOJIOTUYECKU TPAMOTHOTO MTOBEJICHHS B OKPY KaloIei cpeie;



—  HCTOJB30BaTh MPUOOPETEHHBIE KITFOUYEBBIE KOMIIETCHIIMU TIPY BHITIOJTHEHUH MTPOSKTOB U PEIICHUU Y4eOHO-HCCIeT0BaTEIbCKUX 3a/1a4 110
M3YYEHUIO CBOMCTB, CIIOCOOOB MOTYUYEHUS M pACIIO3HABAHUS BEILIECTB;

—  OOBEKTUBHO OLIEHMBATh MHPOPMAIIUIO O BEUIECTBaX U XUMUYECKUX MPOIIEccax;

—  0CO3HABaTh 3HAYCHUE TEOPETUUECKUX 3HAHUM 110 XUMHH JIJIs1 TPAKTUYECKOMN JEATEIHLHOCTH YEJIOBEKA;
CO3/1aBaTh MOJENU M CXEMBI [l PelIeHUs] yUeOHbIX U MTO3HABATENIBHBIX 3a/1a4; TIOHUMATh HEOOXOAUMOCTh COOJIIOICHUS IPEITUCAHHH,

npeaiara€MabiX B MHCTPYKIUAX 1O UCITIOJIB30BAHHUIO JICKAPCTB, CPEACTB OBITOBOM XMMHH U Ap.

(I)OprI KOHTPOJHA

Dopmuposanue HKT-komnemenmuocmu odyuaruuxcs

YyeHuk HayuuTcs:

- UCIIOJIb30BaTh pa3HbIe MPUEMBI TIOUCKAa MHPOPMAIMK Ha IEPCOHAIILHOM KOMIIBIOTEPE B 00pa30BaTEIbHOM MPOCTPAHCTBE C MCIOIB30BAHUEM 000PYA0BaHUS
uupoBoit 1abopaTopuu;

- HCTOJIB30BaTh pa3IMYHbIE CIIOCOOBI XpaHEHUs M BU3yalln3alui HHPOPMAIIMK, B TOM YHKCIIe, B rpaduieckoil popme

DopmuposanueKOMnemeHmHOCmMu 6 001aCmMu ONbIMHO-IKCHEPUMEHMATILHOI U NPOEKMHOU 0eAMeTbHOCIU

VYdeHUK Hay4YUTCs TUIAHUPOBATH M BBIIOIHATH y4eOHOE UCCIIeI0OBaHNue M YUeOHBII MPOEKT, UCIIONIb3Ys 000pyI0BaHUE, MOJIECIH, METO/IbI, IPUEMBI, aJICKBAaTHBIC
ucclieayeMoil npobieme.

VY4eHUK TOJYyYUT BO3MOXKHOCTHh HAYYHUTHCS CaMOCTOSITENILHO 3ayMbIBaTh, IJIAHUPOBATh M BBHIMOJHATH Y4eOHOE HCCieqOoBaHHUEe, Y4eOHBIH U COIMATBHBIN
MPOEKT O €CTECTBEHHOHAYYHOW HANPaBICHHOCTH.

Yuem pesynomamoe eneypounoii 0oeamenvnocmu

Dopmbl U nepUOOUYHOCHb KOHMPOJIA

Bxoonotu konmponis POBOAMTCS B Ha4Yajie y4eOHOTO rofia /Ui MPOBEPKU HaYaIbHBIX3HAHUI U YMEHH 00yYaromnXcs.

Texywuii KOHmMpOIb TPOBOAUTCS HA KaXKJIOM 3aHATHH B (POPME MEAarorndecKoroHa0Ir0IeHHS.

Tecmosbiti KoHmpoIbL OCYLIECTBIISAETCS IO OKOHYAHUM W3YYEHUS KaXKIO0ro pas3zena.

IIpomesicymounas ammecmayusi NPOBOAUTCS B KOHIIE Y4eOHOTO Toja B (hopMe 3allUThl MPOEKTa,TO3BOJISIET MPOBECTH aHAIH3 PE3yJIbTATUBHOCTH OCBOCHHUS
00yYaroIUMHKCS OCHOB ONBITHO-IKCIIEPUMEHTAIBHON U MPOEKTHOW JACATEILHOCTH TAHHOTO Kypca BHEYPOUHOU JAEATENBHOCTH « DKCIIEPUMEHTATbHAS XUMUS.

Kpumepuu ouenku pesynvmamoe 0c60eHUs NPOPAMMbL Kypca

Pabora oOyuarommxcs OIIEHMBAETCS MO TPEXYPOBHEBOW IIKayle, MpEAroJaraloleiHaInIne CIeIyOIUX YPOBHEH OCBOEHHS MPOTPAMMHOTO MaTepuaa:
BBICOKWH, CPEAHUMN, HU3KHM.

Bbicokuii ypoBeHb: 00yYarOmUiCS JEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00pa30BATENBHON NEATEIBHOCTH, MPOSBISET
MHUIIMATUBY, HE TMPOIYCKAeT 3aHATHA 0€3 yBa)KUTEIbHOM MPUYMHBI, JTEMOHCTPUPYET BBICOKHMI YPOBEHb 3HAHUI M KOMIIETEHIIMH, BJIaJ€€T Ha BBICOKOM
TBOPUYECKOM YPOBHE MPUOOPETEHHBIMU B X0/1€ U3YUEHUS IPOTPaMMbl YMEHUSMHU U HABBIKAMU;
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Cpennuii ypoBeHb: 0O0ydYalOIUiiCsS JTEMOHCTPUPYET OTBETCTBEHHOCTh W 3aWHTEPECOBAHHOCTH B 00Pa30BATEIBHOW IEATEIHLHOCTH, TPOSBISIET XOPOIIUI
YPOBCHb 3HAHUH U KOMHeTeHHHﬁ; HWHUIHUATHUBBI HE ITPOSBJIACT, HO crocooeH OOAACPKMBATh MHHUIIKATOPA B IIPpEAIaracMoMm I10JI€ ACATCIbHOCTH, B HOCTaTOHHOﬁ
CTCIICHU BJIAJICCT ITOJIYHYAaCMbIMU B XOA€ U3YUCHUA IPOIrpaMMbl YMECHUSMHA 1 HaABbIKAMU

Hu3skuii ypoBeHb: 00y4aromuiicss JeMOHCTPUPYET HEJIOCTATOUHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pPa30BaTEIbHOMN AEATEIbHOCTH, MOCEIIAET
3aHATHA OT Cliydasd K CJIy4daro, ITIOKa3bIiBacT yILOBJIeTBOpI/ITeJILHblf/i YPOBCHDb 3HaHI/II71 u KOMHGTCHHHﬁ, B LI€JIOM cna6o BJIAZICCT MMOJIYYa€MbIMHU B XO0AC U3YUYCHUS
nporpaMMmbl YMEHUSIMHA 1 HABBIKAMMU.

@®opMBbI pe3yJIbTATOB OCBOEHHSI IPOrPaMMbl BHEYPOUYHOI 1€ TeJIbHOCTH:

1. OT™MeTKa YPOBHSI TOCTHKCHHIA 00yJarOIIerocs B JINCTE TIeIarOrmuecKoro HaO o ICHHS,

2. 3anmcH B KypHaJIE y4€Ta O pe3yIbTaTUBHOCTH yYaCTHUs O0YUAIOMIMXCSl B MEPOTIPUSATHUSIX Pa3HOTO BHJIA M YPOBHS (JIUIIIIOM, TpamMoTa, 0J1aroaapHoCTb,
Apyroe);

3. 3anmcy B )KypHaJe y4éra 00 y9acTHH B BBIC3THBIX MEPOTIPUSATHSIX.
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2. COAEPKAHUE ITPOI'PAMMBI

BHeypouHOii nesiteibHOCcTH «XUMMUSI» st 8 kiaacca (70 gacos)
¢ UCI0JIb30BaHNEM 000pyaoBaHus uudpoBoii 1adboparopun
«Touka pocra»

Pa3znen 1. OcHOBBI IKCIIEPUMEHTAIBHOM XUMHUHU (22 4)
XuMus — HayKa dKcriepuMeHTaabHas. BBoaHbIM HHCTpYKTax 1o Th
Hemoncmpayuonnsiii 3kcnepumenm Ne 1.O3HakoMieHue ¢ 1a00paTopHbIM 000pyT0BaHHEM; PUEMBI 0€30TTacHOM PabOThI C HUM.
Ilpakmuueckan paboma Ne 1. IlpaBuia TexHUKU O0e30M1acHOCTHU MpH paboTe ¢ 1abopaTopHbIM 000pyIoBaHueM. M3ydeHue CTpoeHUs MIaMeHn
MeTtopl T03HaHUS B XUMUU. DKCIIEPUMEHTAJIBHBIE OCHOBBI XUMUU
Jlabopamopnuiii onvim JNel.PaccMoTpeHue BEIIECTB € pa3NIuYHbIMU (U3UMUECKUMU CBOMCTBaMH (Meb, KeJe30, IIUHK, cepa, BOJa, XJIOPH] HATpUs
Jlabopamopnutit onvim Ne 2. «J1o xakoil TemMreparypbl MOKHO HarpeTh BEIIECTBO?»
Jlabopamopnutii onvim JNe3./3ydeHre CBONCTB BEIIECTB: HArPEBaHUE BOJIBI, HarpeBaHue okcuaa kpemuus (IV).
Jlabopamopuutii onvim Ne 4. «VI3mepeHne TemnepaTypbl KUTICHHUS BOJbI C TOMOIIBIO IaTYMKA TEMIIEPATyPbl 1 TEPMOMETPa
Jlabopamopnuiit onvim Ne 5.«Onpenenenne TeMnepaTypsl IUIaBJI€HNS U KPUCTAJUIM3ALMU METasliay
[lepBoHayanbHbIe XUMUYECKHE MOHATHUS. UNCTHIE BEIIECTBA U CMECH
Jlabopamopnutii onvim Ne6. ViccnenoBanre GU3NIESCKUX U XUMUYECKUX CBOHCTB MPUPOTHBIX BEIIECTB (M3BECTHSIKOB).
UYuctele BemiecTBa U cMecu. CriocoObl pa3eNieHus: CMeceil: IeHCTBUE MarHUTOM, OTCTauBaHue, GUIBTPOBAHKE, BhINIApUBAHUE, KPUCTAUIU3AIIHS,
JTUCTUILISILIMS.
Jlabopamopnuiii onetm NeT. PaznieneHue cMecH KeJIe3HbIX OMMUIIOK U CEPhI C TOMOIIbI0 MarHUTA.

Jlabopamopnuiii onvim JNe8.IlpuroToBiieHue U pa3IeiIeHUE CMECH JKeJle3a U CePbl, pa3/Ie]ICHHe CMECH HETH U BOJIBI (PACTHTEILHOTO Macja U BOBI).

Ilpakmuueckasn paboma Ne 2. OBnageHNe HaBbIKAMU Pa3/AETICHUS OJHOPOIHBIX U HEOJHOPOIHBIX CMECe: OTcTauBaHue, GUIbTPOBAHUE,
BBITIAPUBAHUE, KPUCTAJUTH3AIINS, TUCTHIUISAINS (IEPETOHKA).

duznyeckue U XUMHUUECKHUE SBICHUS.

Jlemoncmpauuonnslit 3xkcnepumenm Ne 2. «BoijienieHUe U MOTIIONMIEHUE TEIlIa — MPU3HAK XUMUYICCKOU PEAKITUN»

Jlabopamopnutii onvim Ne9.Ilpumeps! pu3ndeckux sBIEHUI: cruOaHne CTEKISHHON TPYOKH, KUTITYEHHUE BO/IbI, IIJIaBJIeHHUE MapaduHa.
Jlabopamopnutii onvim Nel0.IlpumMepsl XUMHUSCKHUX SIBJICHUN: TOPSHHUE JPEBECHUHBI, B3aMMOJICHCTBIE MpamMopa C COJISTHONH KUCIOTOM.
ATOMBI U MOJIEKYJIBI, HOHBI. BeliecTBa MOJNEKYISPHOTO U HEMOJIEKYJISIPHOTO CTpoeHus. Kpucraminueckue pemeTKy.
Jlemoncmpauuonnsiit onvtm Ne 3.«TemnepaTypa IIIaBJICHUS BEIIECTB C Pa3HBIMU THITAMHA KPUCTALTHICCKUX PEIIETOK)

[IpocTeie U CIOKHBIE BElIeCTBa. XUMHYECKHH dJIeMeHT. XUMUYecKui 3HaK. [IpocThie BemecTBa: METaJlIbl U HEMETAJUTHI.
Jlabopamopuwtit onbim Ne 11. 3nakoMcTBO ¢ 00pa3aMu MPOCTHIX BEIIECTB: METAIIOB M HeMeTauioB. ONrcaHne CBOWCTB.
Jlabopamopnutii onvim Nel2 113ydenue oOpa3ioB METAIIOB M HEMETAIIIOB (Cephl, Kele3a, afoMUHUS, rpaduTa, Meau u ap.).
CI10>KHBIE BENIECTBA UX COCTAaB U CBOMCTBA.

Jlabopamopnuiii onvim Ne 13. 3HakoMCTBO ¢ 00pa3liaMu CII0KHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX Mopoa. OnucaHne CBONCTB.
Hemoncmpayuonnstii 3xcnepumenm Ne 4. «Pa3noxxeHue BOAbI SIEKTPUIECKHUM TOKOM»
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Jlabopamopmubwtit oneim Neld.VIcnipiTaHue TBEPOCTH BEIIECTB C MOMOIIBIO Kojutekiuu «Illkama TBepaocTmy.

@DopMyJIbl CI0XKHBIX BellecTB. KauecTBEHHBIN U KOJMYECTBEHHBIN COCTaB BEILIECTBA.

Jemoncmpauuonnutii 3kcnepumenm Ne 5. «Paznoxxenne ocHOBHOTO kKapOonara menu (II) (mamaxura)y

dopMyIIbl CIOKHBIX BellecTB. KauecTBEHHBIN 1 KOJIMUECTBEHHBINA cOCTaB BellecTBa. Ha3BaHust clioXHBIX BelIeCTB. PeakTUBBI. DTUKETKHU.
['pynibl XpaHeHus: peakTUBOB. Y CJIOBUS XPaHEHUSI M UCIIOJIb30BAHMS.

3aKOH COXpaHEHHUsI MacChl BEIIECTB.

Jemoncmpayuonnsiii 3kcnepumenm Ne 6.«3aK0oH COXpaHEHHSI MACChHI BEILIECTB

XUMHYECKHE IPEeBpaIleHNs. XUMUYECKUAE PEAKLIUH.

Jlabopamopuutii onvim Nel5.Ilpu3Haku npoTeKaHUs XUMUYECKUX PEaKIUil: HarpeBaHue MeJHOW MPOBOJIOKH; B3aUMO/IEHCTBUE PACTBOPOB €IKOTO
HaTpa U XJIOpUa MEU; B3aUMOICHCTBHE PACTBOPOB YKCYCHOW KHCIIOTHI M THAPOKapOOHATA HATPUSI.

XHUMHUYECKUE YpaBHEHMS. BbINOIHEHNE TPEHUPOBOYHBIX YIPAKHEHUN 110 COCTABJICHUIO YPABHEHUN XUMUYECKUX PEaKIUi

THUIbl XUMHUYECKUX PEaKLIMi

Jlabopamopnuiii onvim Nel6. Tunbl XUMUYECKUX peakuii: pasnoxenue ruapokcuna meau (I1); B3aumopeiicTBue xenesza ¢ pacTBOPOM XJIOpUIa MEIU
(I1), B3aumoperictBue okcuaa meau (I1) ¢ pacTBOpom COJISIHON KUCIIOTHI.

IToaroroska x I'MA, BIIP.

Tecmoewtit Konmpob: «OCHOBBI YIKCIIEPUMEHTAITLHON XUMHUI.

Pazpen 2. [IpakTukyM N0 M3y4eHHIO Ia30B: KMCJI0pPoaa U Bogopoaa (7 4)

Kucnopon. Peakuuu, ucnonb3yemble IS MOJTYUYSHHS KUCIOpoa B Tabopatopun

Jemoncmpayuonnwiii 3kcnepumenm Ne (. «Ilomyuenue u cobrupanue Kuciopoza B 1ad0paTopuu 1 3all0JIHEHUE UM ra30MeTpay
XuMHuueckue CBOMCTBa KUcnopoaa. OKCUbL.

Jlabopamopnuwtit oneim Nel7.«['openue cepbl u ¢pochopa Ha BO3AyXE U B KUCITOPOICH

Jlabopamopnutii onvim Nel8.«['opeHue xeneza, Meau, MarHus Ha BO3IYXE U B KHCIOPOIE»

Jlabopamopnutit onvim Nel9. PaccmoTtpenue o0pa3ioB okcuioB (yrieponaa (IV), Bogopona, Gpochopa, meman, Kambius, xene3a, KpeMHHUS).
[Toaroroeka x I'A, BIIP

Bosnyx u ero cocras.

Jlemoncmpayuonnsiit 3xkcnepumenm Ne 8. «OnpeneneHre cocraBa Bo3ryXa»

Bonopon. Ilonydenne Bomopoaa. Mepel 6e3omacHocTu rpu padote ¢ BogopoioM. [IpoBepka Ha yuctoty. [ pemyunii ras.
Jlemoncmpauyuonnsiii 3kcnepumenm Ne 9. «Ilomyuenue u cobupanue Bogoposa B nadbopatopuu. OnbiT KaBenauiay

XuMUYECKHE CBOKCTBA BoJopoa. [Ipumenenue.

Jemoncmpayuonnwiii 3kcnepumenm Ne 10.«Ilonyderre Bogopoa peakiuei amlloMIHIS CO CMEChIO CyJb(aTa MEeIU U XJIOPHIa HATPUSDY
Jemoncmpayuonnsiii 3xkcnepumenm Ne 11.«3aHuMaTeNIbHbIE ONBITHI C BOAOPOOM: JieTarollasi 0aHKa, B3phIBAIOIINECS MTy3bIpH, JIETAIOIINE MbUIbHbBIE
[IApUKH.

Tecmoswtii Konmpons: «[IpakTHKyM 110 U3yYEHUIO Ia30B: KUCIOPOJa U BOAOPOIAY.

Paznen 3. IlpakTuKkyM 10 U3Yy4YEeHHMIO CBOICTB BOAbI U PACTBOPOB (9 1)
Bopna. Metob! onpeieneHus coctaBa BoJbl - aHAJIM3 U CUHTE3.
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Jlabopamopubwtit onbim Ne 20.«Onpeienienre BoIONPOBOTHON M TUCTUITUPOBAHHON BOJIBD)

DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI.

Jlabopamopnuuwtit oneim Ne21.Oxpacka HHIUKATOPOB B HEUTPAILHOM cpejie

Jlabopamopnuiii onvim Ne22.CpaBHeHHE IPOO BOJIBI: BOJOIPOBOJHOM, U3 TOPOACKOTO OTKPBITOTO BOJIOEMA.
Bona — pactBoputens. PacTBOpHI.

Jlabopamopnuiii onvim Ne 23. «/3ydyeHne 3aBUCUMOCTH PACTBOPHUMOCTH BEIIECTBA OT TEMIIEPATYPhD»
HacpliieHHble 1 HEHACHIIIEHHBIE PACTBOPBIL.

Jlabopamopnuiii onvim Ne 24. «Habnwoenue 3a pocmom Kpucmasinoe

Jlabopamopnutii onvim Ne 25. «Ilepecviugennslii pacmeop»

Ilpakmuueckas pavoma Ne 3 «Onpedenenue KOHUeHMpPAyUu 6euiecme KoJa0pumMempuiecKum Memooom no KaauodpoeouHomy cpagpuKy»
Kpucramnoruaparst.

Jlabopamopnutii onvim Ne 26.«Onpedenenue memnepamypul pazioiHceHus KPUCMAn102uopama

IToaroroeka x I'MA, BIIP

Tecmoewtit Konmponaw: «IIpakTUKyM MO U3YUYEHHUIO CBOMCTB BOJIBI U PACTBOPOBY.

Paznen 4. OcHoBbI pacueTHO XxuMum (4 4)

Moub — eauHMIA KOJIMYECTBA BemecTBa. MossipHas Macca. BbraucieHust o XMuMUYECKUM YPaBHEHUSIM.

3akoH ABoraapo. MosspHbIil 00beM razoB. OTHOCHUTEIbHAS IFIOTHOCTD T'a30B.

O06paboTka SKCIEPUMEHTAIBHBIX JaHHBIX C UCTIOIb30BaHUEM U POBOii 1aboparopun «Touka poctay.UteHne rpadMKoB, JHarpaMmm

Paznen 5. [IpakTukyM no u3y4eHHI0 CBOMCTB BelIeCTB OCHOBHBIX KJIACCOB HeOPraHu4YecKkux coequHeHui (12 v)

Oxcupl: kiaccu(ukanys, HOMEHKIIaTypa, CBOMCTBA, MOJTyuyeHHe, IPUMEHEHUE.

Jlabopamopnuwtii onvim Ne27. HabGnroneHwne pacTBOPUMOCTH OKCHJIOB ATFOMHUHWS, HATPHSI, KAJBITUS U MEIIU B BOJIC.

Jlabopamopnuuii onetm Ne28.0npeneneHne KUCIOTHOCTH-OCHOBHOCTH CpeJibl MOJTYUYEHHBIX PACTBOPOB € MOMOIIbI0 MHIUKATOPA.
Jlabopamopnutii onvim Ne29. TlonydeHue YIIEKUCIOTO Ta3a ¥ B3aUMOJICHCTBUE €T0 ¢ M3BECTKOBOW BOJIOH.

I'unpoxcunbl. OcHOBaHUS: KiIaccuUKaIys, HOMEHKIATypa, MOJIy4YeHUe.

Jlabopamopnuiii onstm Ne30.B3anmopaericTBie OKCHIOB KalbIus U (hocopa ¢ BOAOH, onpeieTieHne XapakTepa 00pa3oBaBIIeTOCs THIPOKCHAA C
IIOMOUIBIO0 UHAUKATOPA.

Jlaboopamopnuwtii onvim Ne 31.«Onpenencaue pH pa3smundaHbIX cpemny

Ilpakmuueckaa paboma Ne 4 «Onpenenenue pH pacTBOpoOB KUCIIOT U IIETOUYEN»

XHUMUYECKUE CBOMCTBA OCHOBaHUH. Peaknus HeuTpanuzauu. OKpacka HHAUKATOPOB B IIEJIOYHON M HEUTpalbHOU cpenax. [I[puMeHnenne oCHOBaHUM.
Jlabopamopnuiii onvim Ne 32 «Peakiysi HEUTpaIu3aumy.

Jemoncmpauyuonnsiit 3xcnepumenm Ne 12.«OcHoBanus. TemmoBoit 3(h(HeKT peakuu THIAPOKCH A HATPHUS C YTIICKHCIBIM Ta30M»»
Jlabopamopnutii onetm Ne33.B3anmopelicTBIE pacTBOPOB KHUCIIOT CO IEI0OYaMHU.

Jlabopamopnutii onvim Ne34.IlomyueHne HEPAaCTBOPUMBIX OCHOBAHUH M UCCIIEIOBAHKE UX CBOMCTB (Ha mpuMepe ruapokcuna meau (11)).
AMpoTepHbIE OKCUABI U THIPOKCUIBI.
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Jlabopamopnubwtit oneim Ne35.Ilonydenne aMmpoTepHBIX OCHOBAaHUHN M MUCCIIEIOBAHUE UX CBOMCTB (Ha mpumMmepe ruapokcuaa nuaka (1I)).
Kucnotsl. CocraB. Knaccudukanus. Homenknatypa. Iloaydenne Kucnor.

XHWMHYECKUE CBOMCTBA KUCIIOT

Jlabopamopnutii onvim JNe36.B3anmojeiicTBie MeTaUIOB (MarHus, IIMHKA, )KeJie3a, MEH) C paCTBOPAMH KHCIIOT.

Jlabopamopnubwtit oneim Ne37.BzaumonetictBrue okcuaa meau (I1) m okcuja uHKa ¢ pacCTBOPOM CEPHOM KUCIIOTHI.

Jlabopamopnuiii onetm Ne38. B3auMoeiicTBHE pacTBOPOB KUCIOT C HEPACTBOPHUMBIMH OCHOBAHHSIMHU.

Comu. Knaccudukarus. Homenknatypa. CriocoObl OTy4YeHUs COJICH

Ilpakmuueckasa pavooma Ne 5. «IlonyueHue MeHOTO Kynopoca

CgoiicTBa coJeil. ['eHeTnueckas CBsA3b MEXKIY OCHOBHBIMH KJIaCCaMU HEOPTaHMYECKUX COEAMHEHUN

IIpakTnueckas padora Ne6.PemieHne skcriepuMeHTaIbHBIX 334a4 10 TeMe «[IpakTukyM 1o u3y4eHnIo CBONCTB BELIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUID»

IToaroroeka x I'MA, BIIP

Tecmoeuvtii konmpons: «IIpakTHUKyM 10 U3yUYEHUIO CBOICTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHHMUECKUX COCAMHEHHID.

Pa3nen 5. OCHOBBI ONBITHO-IKCIIEPUMEHTAJLHOM M MPOEKTHOM AesiTeJibHOCTH (164)

Texnuka 6€30MacCHOCTH MPH BHITIOJIHEHUH CAMOCTOSITEIBHBIX OIBITOB M SKCIIEPUMEHTOB B IOMAIIHUX YCIOBHSIX M C HUCIOJIB30BAHUEM 000PYIOBAHUS
XMUMHUYECKOH JIabOpaTopuH.

IIpakTnueckas padora Ne7. OOpailieHue co CTEKIOM (crudaHue CTeKISHHON TpyOKH, U3rOTOBJICHUE: TUIIETKU; KallUJUIIPOB; IPOCTEUIINX y3JI0B;
MPOCTEUIIINX TTPHOOPOR)

XUMHUYECKUI aHAIN3: KaUECTBEHHBIM U KOJINYECTBEHHBIN

TeopeTnueckrne OCHOBBI ONIBITHO-3KCIIEPUMEHTAJIBHON U IPOEKTHOM AEATEIbHOCTH.

Br160op Tembl npoekTa. [InanupoBanue 1eaTeabHOCTH.

ITonroroBka mpoekra. Coop nHpopmarmu o JaHHOM Teme. MoienupoBaHie MPOSKTHOM 1eATEIbHOCTH.

BoinonHenue y4eOHbIX TPOEKTOB, OMBITHO-3KCIIEPUMEHTAIbHBIX PadoT.

IIpakTnuyeckue padornbl Ne§-12 o TeMaM NPOEKTOB yUaluxcs

[ToaroroBka yueOHBIX MPOEKTOB K 3aIIUTE

IIpomexyTouynas arrecTanys. 3aIUTA IPOEKTOB

[TonroroBka k 'MA, BIIP: pemenne npakTHKO OpUEHTUPOBAHHBIX 3a/1aHUN

ITonroroska k 'MA, BIIP: pemenne npakTuko OpUEHTUPOBAHHBIX 3aJaHUN

O06001enre, cucTeMaTu3amus ¥ KOPPEKIUs 3HaHUi ydamuxcs 3a Kype « XUMUWUS», 8§ kmacc.

TecToBBIil KOHTPOJIB.

Temamuxa onbimHO-IKCREPUMEHMAILHBIX U NRPOEKMHBIX PAOOmM ¢ UCROIb306aHUEM 000pyOosanusn yenmpa « Touka pocmay:
1. DkcnepTH3a NPOAYKTOB MUTAHUS 110 YIIAKOBKE.

2. OnpeneneHue KayecTBa BOJOMPOBOIHOM BOJIBI.

3. Omnpenenenrie CBOMCTB BOJAOIPOBOTHON U AUCTHILTUPOBAHHOM BOJIBI.

4. KucnoTHoCTh aTMOC(HEPHBIX OCA/IKOB.
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5. Ilonyyenue KpucTamIoruapaTra MEIHOro Kyrmnopoca.

6.HabGmroienre 3a pocTOM KpUCTAJLIOB.

7. IlosyyeHue nepechIleHHbIX PaCTBOPOB.

8. OmpezenieHne TeMIepaTypbl pa3iokKeHUs KPUCTAIUIOTHIPATA.

9. Onpenenenyie KUCIOTHOCTH MOYBBI.

10. 3yuenue miesioYHOCTH Pa3IMYHBbIX COPTOB MbUIA U MOIOIIIUX CPEJICTB.

11. MuaukaTopHbIE CBOMCTBA Pa3IMUYHBIX PACTEHUH U IIBETOB (C onpeneneHruemM pH pacTBopoB).

12. Onpenenenue kadecTBa XJIe0OMEKapHON MyKH U XJieba.

13. Onpenenenune kauecTBa KUCIOMOJIOYHBIX MPOTYKTOB.

14. Omnpepenenue 3aBUCUMOCTH U3MEHEHHUs pH 1IeTbHOTO U MAaCTEePU30BaHHOTO MOJIOKA OT CPOKOB XPAHEHHS.

15. Ouuctka Bo/bI IEPETOHKOM.

16. OuncTKa BOJBI OT 3arPsI3HCHHIA.

17. IlpuroroBieHre MOYBEHHON BHITSKKU U omnpeneneHue ee pH.

18. OmpeneneHue cTeneHu 3aCOIEHHOCTH MOYBHI.

19. KonudecTBeHHOE OIpEIeICHIE 3arpI3HEHHOCTH BEIICCTBA.

20. Omnpenenenue maccel okcuaa meau (1), oonapyxenune oxcuaa yriepona (IV) u Boasl, moayyaeMbIX MpH Pa3iokKeHUH OCHOBHOTO KapOoHaTa Meau
(manaxura).

21. Tlonyuenue, cobupanue u uAeHTUPHUKAIMS ra30B (BOIOPOAA, KUCIOPO/Ia, YIVIEKHCIOr0 ra3a, aMMHaKa), MOHTaX COOTBETCTBYIOIINX MPUOOPOB.

IIpumeyanue: KEITbIM MapKEPOM BbIJIEIECHO conepkanue [IpumepHON porpaMmsl, MPeIIoKEHHOM BMEToauYecKux peKOMEH1alluii MUHUCTEPCTBA
npocetnienus Poccuiickoit @enepanuu no «Peanuzanuu 00pa3oBaTebHBIX MPOTPAaMM €CTECTBEHHOHAYYHON U TEXHOJOTUYECKON HAMPaBIEHHOCTEH IO
XHUMHH C UCTIONIb30BaHUEM 000py1oBaHus IeHTpa « Touka pocTa»(yTBEpKIeHBI pacropsbkeHneM MUHHCTEpCTBa npocBetieHus Poccuiickoii @eneparuu
ot 12 suBaps 2021 r.Ne P-6).
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COAEPKAHUE INPOI'PAMMBI
BHeYpouHoii neaTeabHOCTH « XUMMUA» nas 9 kiacca (70 yacos, 0 IIIaHUPOBAHUIO — 68 1)

€ HCMOJIb30BaHMEM 000pyA0BaHUA HU(POBOI 1abopaTopun
«Touka pocra»

Beenenne B kype «Xumus-9» (2 1)
Beoonuwuii uncmpyxmaosic no Th. Xvumusi — HayKa SKCIIepUMEHTaJIbHAS.
Hemoncmpayuonnsiit 3xcnepumenm Ne 1.03naxomnenue ¢ 1a60pamopuvim 060py008anuem; npuémvl 6€30nACHOL pAOOMbL C HUM.

BXOI[HOC TECTUPOBAHHUC 110 TCOPETUICCKUM M MMPAKTUUCCKHUM 3HAHUAM 3a 8 KIacc

Pa3znea 1. MHoroo0pa3ue XMuMHYECKHUX PeaKkiuil B IKCNEPUMEHTAIbLHONH xumuu (154)

Tema 1. Knaccugpukauua xumuueckux peaxuuii (6 u)

Knaccuukanuss XUMUYeCKUX peaklnuii, peakuu COSAMHEHUS, Pa3JIOXKEeHHs, 3aMelIieHusi, oOMeHa. OKHCIHUTENBHO - BOCCTAHOBUTEIIBHBIC PEAKIIHH.
Oxucaurenb, BOCCTAaHOBUTEND, NIPOLIECCHl OKUCIECHMSI, BOCCTAaHOBIEHUS. COCTaBICHUE YPAaBHEHUN OKHMCIMTEJIBHO - BOCCTAHOBUTENBHBIX PEAKIUN C
IIOMOUIBIO0 METO/IA 3JIEKTPOHHOTr0 OanaHca.

TemnnoBblie 3G GEKTh XUMUYECKUX peaKIUil. DK30TepMUYECKUE U IHAOTEPMUUECKUE PEaKIIH.

Tepmoxumuueckue ypaBHeHHs. CKOPOCTh XMMMUYECKUX peakiuil. dakTophl, BIMAIOIIME HA CKOPOCTh XMMHUYECKHX peakuuid. [lepBoHauyanbHble
IIPEJICTABICHUS O KaTaJIu3e.

Lemoncmpayuu./[emoncmpayus onvimos, 6bIACHAOWUX 3A6UCUMOCTI CKOPOCU XUMUYECKUX PeaKyull Om pasiudHblx hakmopos.

Tabnuyer « Obpamumele peakyuuy, «Xumuueckoe pasrogecuey, « CKOpocms XUMUUECKOU PeaKyuLy.

Pacuemmnvie 3a0auu. Pacuemsi no mepmoxumuieckum ypasHeHusm.

Ilpakmuueckaa paboma Nel. H3yuenue 61uanus ycioeuil npoeedeHus Xumuieckoii peakyuu Ha eé ckopochtb.

Oo6parumsie peakiuu. [ToHATHE 0 XUMHUYECKOM PAaBHOBECHH.

Tema 2. dnexmponumuueckasn ouccoyuayus (9 u)

XUMHUYECKUE peaKlny, UAYIIHE B BOJHBIX PACTBOPAX. DIEKTPOIUTHI U HEINEKTPOIuThl. Moubl. KaTnons! 1 annoHbl. ['uaparHas Teopust paCTBOPOB.
DNEKTPOIUTHYECKAS JTUCCOIMAIIHS KHCIIOT, OCHOBaHUH, coyiell. Cirabble M CHITbHBIC 3JIEKTPOJUTEL. CTENIeHb JIUCCOIMAIMK. Peakiiuu HOHHOTO 0OMEHa.
YcnoBus npoTekaHus peakiuii 0OMeHa 10 KOHIIA. XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX COEIMHEHUN B CBETE MpecTaBiIeHUu 00
ANMEKTPOIATHICCKON JUCCOITUAITIN M OKUCITHTEIIFHO — BOCCTAHOBUTEILHBIX PEAKIIHSIX.

[ToHsiTHE O THAPOIU3E COJIEH.

Pacuémui no ypasnenusm xum. peaxyuii, eciu 00HO U3 gewyecms OaHo 6 u3oblmKe.

Hemoncmpayuu. Hcnvimanue pacmeopog éeujecme Ha 31eKmpuieckyio npo8oouMocms. JeudiceHue UOHO08  31eKmpuieckom noe.

Jlabopamopusie onvimwl. Peakyuu oomena mesicoy pacmeopamu J1eKmpoaumos.

Ilpakmuueckasn paboma Ne2. Pewienue sxcnepumenmanbHulx 3a0ay no meme « Ceolicmea KUucion, 0CHOGAHUIL U COJIell KAK IJIEKMPOTIUMOB).
TecTOBBIII KOHTPOJIb.
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Paznen 2. IIpakTHKYM 10 U3Y4YEHHMIO CBOMCTB MPOCTHIX BEIIECTB: HEMETALJIOB M METAJLJIOB, UX coeaquHeHnid (394)

Tema 3. I'anozenwt (5 u)

Hewmeramnsl. ['anorenst. [lonoxenue B NEpUOIUYECKON CUCTEME XUMUYECKUX JJIEMEHTOB, CTPOEHUE UX aTOMOB. HaxoxneHnue B mpupoe.

dusznueckue M XMMHYECKUE CBOMCTBa ranoreHoB. Ilomydyenue um npumeHeHue rayoreHoB. Xuop. dusnyeckne U XMMHUYECKHE CBOWMCTBA XJOpa.
IIpumenenue xsopa. Xnoposopopon. ®usnueckue cpoiicta. [lonmydyenue. ComnsiHas kucnora u ee coyun. KauecTBeHHasl peaklys Ha XJIOpUJ — HOHBI.
PacrioznaBanue Xja0pua0B, OpOMHIOB, HOIAHIOB.

Lemoncmpayuu. Puzuueckue ceoticmea eano2enos. Ilonyuenue x10poeooopooa u pacmeopenue e2o 6 00e.

Jlabopamopusie onvimwl. Pacnosnasarnue colsiHOU KUCIOMbL, XTOPUOO8, OPOMUO0S, UOOUO08 U 1I0Od.

Ilpakmuueckasa paooma Ne 3. Ilonyuenue conanoul Kuciomosl u uzyueHue eé ceolcme.

Tema 4. Kucnopoo u cepa (8 u)

Kucnopon u cepa. [lonoxxeHne B mepuOANYECKON CHCTEME XMMHUYECKUX JJIEMEHTOB, CTpOeHHE UX aTtoMoB. Cepa. AsuioTponus cepbl. duznyueckue u
XxuMu4eckue cBoictBa. Haxoxnenue B npupone. [Ipumenenne cepol. CepoBonoposn. CepoBomopoiHas KHCIOTa U ee conu. KadecTBeHHas peakius Ha
cynbdua- norsl. Oxcup cepsl (1V).

Cepnast kucnmora. XUMHYECKHE CBOWCTBA pa30aBICHHOW M KOHLEHTPUPOBAHHON CepHOW KHUCIOTHL. KauecTBeHHas peakiust Ha Cynb(ar- HOHBI.
XUMHUYECKUE PeaKIINH, JIeKAIINE B OCHOBE MOJyUYECHHUs CEPHON KHUCIIOTHI B IPOMBILIUICHHOCTH. [I[puMeHeHne cepHoil KUCIOTHI.

Jemoncmpayuu. Antomponus Kuciopooa u cepol. 3HAKOMCMEO ¢ 00paA3yamu NPUPOOHLIX CYIbHUA08, CYIbPAmMos.

Jlabopamopmsie onvimwi. Pacnosuasarue cyivghuo-, cyivgpum- u cyivham-uonos 6 pacmeope

Ipaxmuueckas paboma. Pewenue sxcnepumenmanvhvix 3a0au no meme «Kuciopoo u cepay.

Tema 5. A3om u ¢pocghop (9 u)

A3zot u dpocop. ITonoxxeHne B NepuOJUUECKON CCTEME XMMUUYECKUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. A30T, (PM3NYECKHE U XMMHUYECKHE CBOWCTBA,
nojiyueHune u npumeHenne. Kpyrosopor asora B npupoae. AMMuak. Ou3ndeckne 1 XUMHUECKUE CBOWCTBA, MOJTy4YeHue, npuMenenue. Comu aMMOHUSI.
A3oTHas KUCIOTa U ee cBoiicTBa. OKUCIUTENbHbIE CBOWCTBA a30THOM KUCIOTHI. [lomydyeHue a30THOM KHUCIIOTHI B 1a00opaToOpuu. XUMHUECKUE PEaKIH,
JIeKaIIre B OCHOBE TIOTYYEHHUSI @30THOM KHUCIOTHI B MpoMbInuieHHOCTH. [Ipumenenne. Comu. A30THBIE yI00peHHUS.

®ocdop. Anmnorponus. Pusndeckue U xumuyeckre coicTBa. Okeua pocdopa (V). DocdopHast kuciaoTa, €e Cou U yA0OpeHHUs.

Hemoncmpayuu. Ionyuenue ammuara u e2o pacmeoperue 6 6ooe. O3naxomnenue ¢ 0o6pasyamu nPUpoOHbIX HUMpamos, ocghamos.

Jlabopamopnwie onvimoi. Bzaumooeticmeue coneii ammonus co werouamu. O3Haxomnenue ¢ az0mHulMu u oc@hopHvimu y00OpeHUAMU.

Ilpakmuueckasn paboma NeS. Ilonyuenue anmuaka u uyuenue €20 c60icma.

Pewenue 3a0au na onpedenenue maccogoii (00EMHOLL) 00U 8b1X00A NPOOYKMA PEaKyuu om meopemuyeckit 603MOACHO2O.

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

Yraepon u kpemuuid. [lonokeHue B MEPUOIUYECKON CUCTEME, CTPOEHHE aTOMOB. YriepoA. AiutoTponusa. PU3MYECKHE M XMUMHUYECKHE CBOMCTBA
yriepoaa. AncopOuus. YrapHelid ra3. YIJIEKUCIbIH ra3. YTosbHas KUciIoTa U ee conu. KaduecTBeHHas peakiust Ha kapooHaT — noHbl. Kpyrosopor B
IPUPOJIE.

Kpemuuii. Oxcun kpemuus (V). KpemHueBast Kucinora 1 ee COJH.

Crexno. [lemenT.
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Hemoncmpayuu. Kpucmannuyeckue pewemxu aimasa u epaguma. 3Haxomcmeo ¢ oopasyamu npupooHsix kapbonamos u cuiuxamos. O3Haxomienue ¢
pasnuunsiMu sudamu monauea. O3HaKomieHue ¢ U0amu cmexua.

Jlabopamopuvie onvimvl. O3HAKOMIEHUE CO CBOUCMEAMU U B3AUMONPEBPAYeHUAMU KapOoHamos u cuopoxkapboonamos. Kauecmeennvie peaxyuu Ha
KapboHam- u CUTUKAM-UOHDL.

Ilpaxmuueckas pavoma Nob6. Ilonyuenue oxkcuoa yenepooa (IV) u uzyuenue ezo ceoiicme. Pacno3nasanue kapoonamoa.

Pewenue 3a0au na eviuucnenue maccvl umu 00vEMAa NPOOYKmMa peaxyuu no u3gecmuoll macce uiud 00beéMy UCXOOH020 8eujecmsd, COOepiHCauie2o
npumecu.

Konmponvnas padoma Ne2 no meme «Hememannwiy.

Tema 7. Oowue ceonicmea memannog (14 u, no naranuposanuio — 13u)

Merauibl. TlonoxkeHue B MNEPUOAMYECKOM CHCTEME, CTPOEHHE aroMoB. Meramnuyeckas CBs3b. (POU3MYECKHE CBOWCTBA. Psa  aKTHUBHOCTH
METaJIJIOB.CBOMCTBA MeTalsIoB. O61mue criocoos! momyueHus. CruiaBbl METAIIOB.

[llenounsie meTamibl. [1onoxeHne B NEPHOIUYECKON CUCTEME, CTPOCHUE aTOMOB. Pu3nyeckue M Xxumudeckue coiictBa. I[lpumenenue. Haxoxnenue
B IIPUPOJIE.

[llenounozemenpHbie MeTaUIbl. [lookeHHE B MEPUOIUYECKON CUCTEME, CcTpoeHHe aroMoB. dusnueckne u xuMuyeckue cBoicTBa. [Ipumenenue.
Haxoxnenue B mpupoje. Maruuii 1 Kanblui , X BaXHEHIuEe coeAnHEeHUs. JKeCTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEeHHUSI.

Amomunuii. [looxkeHne B NEPUOAMYECKONM CUCTEME, CTpPOEHHE aTOMOB. Du3Myeckue U XUMuyeckue cBoictBa. lIpumenenue. Haxoxxnenue B
npupoae. AMGOTEepHOCTh OKCUAA U THIPOKCH 1A AITFOMUHHS.

Keneso. IlonoxkeHne B MepUOIUYECKON CUCTEME, CTpOEHHE aTOMOB. Pu3nyeckue W XxumMudeckue cBorctBa. [Ipumenenue. Haxoxnenue B npupone.
Baxkneiiume coennHueHus xene3a: OKCUAbL, Tuapokcusl u conn kenesa (1) u xxenesa (111). KauectBennas peakuust Ha HOHBI.

Jemoncmpayuu. 3nakomcmeo ¢ oOpazyamu AMdCHEUWUX conell Hampus, Kaaus, NPpUpOOHbIX COCOUHEHUl KATbYus, pyoamu dxcenesd, COeOUHeHUIMU
anomurus. Bzaumooeticmeaue wenounvlx, uweio0uHo3emMenbHblX Memaios u anoMunus ¢ 8o0ot. Cocueanue xeneza 8 KUC10pooe U Xiope.
Jlabopamopusie onvimol. [lonyuenue euopoxcuoa anomunus u g3aumooeticmaue e2o ¢ kuciomamu u werovamu. Ionyuenue euopoxcudos snceneza(ll) u
(I11) u 83aumodeticmaue ux ¢ KUCIOMAMU U WETOUAMU.

Ilpakmuueckasa paboma Ne7. Pewenue ykcnepumeHmanvHulx 3a0ay no meme «Memanivl u ux coeOUHeHUA).

TecToBBIN KOHTPOJIb.

Pasnea 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBLHOM M IPOEKTHOM AesiTeabHOCTH (129)

TexHuka 6€30MaCHOCTH MPU BBHIMOJTHEHUN CAMOCTOSITENIbHBIX OMBITOB U SKCIIEPUMEHTOB B JJOMAIIHUX YCIOBHSIX U C UCIIOJIb30BAaHUEM 000pYI0BaHUS
XMUMUYECKOH J1abOpaTopuH.

IIpakTnueckas padora Ne§. OOpaiieHue co CTeKIoM (crudaHue CTeKISHHON TpyOKH, U3rOTOBJICHNE: MUTNIETKU; KallUJUIIPOB; MPOCTEUIINX Y37I0B;
MPOCTEUIINX PHOOPOB)

XVWMHMYECKUH aHAJIN3: KAYECTBEHHBIN U KOJIUYECTBEHHBIN

TeopeTnueckne OCHOBBI ONIBITHO-3KCIIEPUMEHTAJIBHON U IPOEKTHOM AEATEIbHOCTH.

Br16op tembl npoekTa. [InanupoBanue 1eaTeabHOCTH.

[Tonroroska mpoekra. Coop nHpopmarmu o JaHHOM Teme. MoienupoBaHie MPOSKTHOMN e TeIbHOCTH.
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BoinonHnenue y4eOHbIX TPOEKTOB, ONMBITHO-3KCIIEPUMEHTAIBHBIX PaldoT.

IIpakTnyeckue padorbl Ne§-12 o TeMaM MPOEKTOB yUaruxcs

[ToaroroBka yueOHBIX MPOEKTOB K 3aIIUTE

IIpomexyTouynas aTrecTanys. 3alMTAa IPOEKTOB

[TonroroBka k 'MA, BIIP: penienne npakTHKO OpUEHTUPOBAHHBIX 3aIaHUN

ITonroroBka k 'MA, BIIP: pemienue npakTuko OpUEHTUPOBAHHBIX 3a1aHUMN

O060061eHne, cucTeMaTu3alus U KOPPeKLUs 3HAaHUN y4Jaluxcs 3a Kypc « OKCIIepuMeHTallbHAs XUMU», § Kiacc.
TecTOBBIII KOHTPOJIb.
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3. KAJIEHAAPHO-TEMATUYECKOE IIJIAHUPOBAHUE

BHeypo4Hoii AesteabHocTH «XUMMUA» - 8 kiace (70 yacos)
€ YKa3aHUEM MCIO0JIb30BAHUS 000Py10BaHUSA IU(PPOBOH J1adopaTopun

«Touka pocra»

Ne Tema 3aHsATHSA IInanupyemMble pe3yJibTaThl Koa-Bo Jdara |[Audopman| MHcnoab3zoBanue
n/n Ipeamernnie YY]I JInunocrusie YY ] MeTanpeaMeTHbIe 1acos HOHHAs obopynosanus
YV moanep:kkal «Touka pocta»
[y4eOHuKPy
psumuc I".E.
Denvoman
Dr.
XuMus:
8 KIL
Paznen 1. OcHOBBIIKCIIEPUMEHTAJILHOH XUMUU(22 1)

1. | Beoonwiit uncmpyxkmasic no Th Hatb TIOHSTHE o | 1.MoTuBanus Hay4eHUs K. YYA. 1 §1 TexHuka
XuMHUs — HayKa SKCIIEpUMEHTaIbHasl. npeamere XUMHH. | IPEAMETY XUMUSA 1.Pa3pemienue 0€301acHOCTH B
TP CdopmupoBathb 2.Pa3BuBaTh 4yBCTBO KOH(pIUKTA KaOWHETe XUMUHN
JlemoncmpayuoHHbLIL IKCREPUMEHM TepBOHAYAIbHBIC TOP/IOCTH 32 pOCCHiiCKyl0  2.VTpaBiicHHe neHTpa «Touka
Ne 1. MIPECTABIICHMUS: XUMHYECKYIO HAyKy MTOBEJICHUEM ITapTHEpa Pocray.
O3nakomnenue ¢ aabdopamopHslm | a) O BellecTBe, a Takxke o | 3.HpaBcTBeHHO- ILYVY . 3HAKOMCTBO C
0bopyoosanuem; npuémovt 0e30naACHOU | TPOCTHIX W  CIOXHBIX | ITHYECKOE OIEHUBAHUE 1.®opmupoBanue 000py1I0BaHUEM.
pabomul ¢ HUM. BEIIIECTBAX; MO3HABATEJILHOM LIENTN

0) Hauath (HOpPMHUPOBATH o  CuMBOJEI
YMCHHE XapaKTepHU30BaTh XUMHYECKIX
BEIIECTBA, HCITONB3YSI IS JIIEMEHTOB
9TOoro ux (usnyeckue e  XuMuueckue
CBOMCTBA. (bopmyIBI
TepmuHbL
AHanus u
CHHTE3
P.YVI.
1.Ilenenonaranue u
IUIAHUPOBAHUE.

2. Ipaxmuueckan paooma Ne 1 YMeHue noJjib30BaThCs JlaTunk
«llpasuna mexuuxu 6ezonacnocmu npu | HarpeBaTEIbHBIMHU TeMIIepaTypsl
pabome c nabopamopuvim npudopaMu (TepMOTIApHEIiT),
obopyooeanuem. Hzyuenue cmpoenus
LaMeHID CIIUPTOBKA

3. | Merobl HO3HAHUS B XUMHH. DKCIIEPH- Hcnonp3oBanue i 1.MoTuBanus Hay4IEeHUs K. YY]I. 1 §2 JaTunx
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MEHTAJILHEIE OCHOBBI XUMUU
JlaGopaTopHblii onbIT Nel.
PaccMoTpeHHe BelIecTB ¢ pa3INYHBIMH
¢usnyeckumMm cBoOcTBaAMHU

(Meab, iKejde30, IUHK, cepa, BoOja,
XJIOPUA HATPHUS

P

Jabopamopnuiii oneim N 2 «/lo Kaxoii
memnepamypovl MOJ}CHO HAZPpemy Geuie-
cmeo?»

MMO3HAHUS OKPYIKAFOIIETO
MHpa pa3uyHbIX
MeTo/I0B (HabmroacHHE,
H3MEPEHHE, OIIBIT,
9KCIICPUMEHT,
MOJICIIUPOBAHUE U JIp.)
CdopmupoBats
MEPBOHAYATBHBIC
MIPEACTABICHHUS: O
METOaX HAOIIOACHUE 1
IKCIIEPUMEHT

IpeaMeTy XUMUS
2.Pa3BuBaTh 4yBCTBO
TOPJIOCTH 332 POCCHICKYIO
XUMHYECKYIO HAyKy
3.HpaBcTBEHHO-
TUYECKOE OLICHUBAaHUE

1.Pa3pemenue
KOH(JIMKTA
2.YupaBneHnue

MOBE/ICHUEM MTapTHEpa

ILYY].
1.®opmupoBaHue

MO3HaBaTEJIbHOM LIEIU

e Anamus u
CHHTE3
P.YVI.

1.Ilenenonaranue u

IJIaHUpPOBAHUC.

TEMIIEPaTyphI
(TepMornapHsbli),
CIIUPTOBKA

MeTo/1bI MO3HAHUS B XHUMUHU.
DKCIepUMEHTAIBHBIEC OCHOBBI XMMUH
TP

JlabopaTopHblii onbIT Ne3.
HN3y4deHnne cBOiicTB BeleCcTB:
HarpeBaHHe BOJbl, HATPeBaHUEe OKCUAA
kpemuus (1V).

Jlabopamopnuwiit onvim Ne 4.
«H3mepenue memnepamypol Kunenus
600bL C NOMOULBIO OAMUUKA
memnepamypol u mepmomempay

Jatank
TeMIIEpaTypbl
TUTATUHOBBIM,
TEPMOMETD,
3JIEKTpUYECKas
TUINTKA

MeTomp! MO3HAHHUS B XUMUH.
DKCIIepUMEHTAIBHBIC OCHOBBI XHMUHU
TP

Jlabopamopnutii onvtm Ne 5.
«Onpedenenue memnepamypol
nAAeneHUA U KpUCMAIIU3AUUU
Memannay

Jatamk
TeMIIepaTypsl
(TepMoriapHbIii)

HepBOHa‘IaHI:HI)Ie XUMHUYCCKHUEC ITOHSATHA.
YucTtele BelecTBa U CMECH

Jlabopamopnutii onvim_No 6.
Hccneoosanue duzuueckux u
XUMUYECKUX  CBOUICHE  NPUPOOHBIX
eeuyecme (U36eCMHAKOB).

ITo3HakOMUTh y4-csl C
11a00paTOPHBIM
00opyIOBaHUEM,
mpreMamMu 00pamIeHus C
HUM.

Paccmotpers npaBuna
TEXHUKH 0€30IaCHOCTH B
KaOWHETe XUMUHU

1.®opmupoBanue
HHTEpeca K HOBOMY
IpeIMeTy.

K.YYI.
1. IInarupoBaHue

MPAaKTHYECKOH PabOTHI

TI0 TIPEIMETY
2.YupaBneHue
MTOBEJICHUEM
HapTHepa.
ILYVYI.
1.®opmupoBaHue

IM03HABaTCILHOU e

e  Tepmunsl
e AHamu3 U
CHHTE3

P.VV].

§3

PeakrtuBbl 1
XHUMHUYECKOE
obopynoBaHue
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1.Ilenmenonaranue u

IJIAHUPOBAHHE.
Yuctsie BemecTBa U cMecu. CriocoOb! Hcnonb3oBanue s ®opmupoanue unrepeca K.YV §4 PeaxtuBbl n
pas3naeneHus cMecel: nelicTBUE MarHuToM, | IO3HAHHS OKPYIKaroLICTo K HOBOMY NIPEAMETY (DOpMI/IpOBaHI/Ie XUMHYCCKOC
oTcTauBaHue, GUIBTPOBAHNE, MHpa pa3TuIHbIX yMeHUs paboTaTh B obopynoBaHne
BBINIAPUBAHUE, KPUCTATIU3ALMA, METOO0B (Ha6J'HOZ[CHI/IC, Tnapax, OTB€4aTh Ha
JUCTHIUTSATIHS. HU3MEpPEHUE, OMbIT, BOMNPOCHI YUUTES,
TP SKCIIEPUMEHT, YMEHUE UCTIONb30BAaTh
Jladopamopnuii onvim Ne 7. Pazdenenue | MOACTAPOBAHHE U JIp.) XUMUYECKHUH A3BIK
CcMecu JHcee3HbIX ONUIOK U cepbl ¢ ILYY .
nomoublo maznuma. QPopmuposaue
Jlabopamopnotii onvim_Ne8. yMeHHs HabmioZaTs,
IlIpuzomoenenue u pazoenenue cmecu ACTIATE BEIBOIIB IPH
P P MIPOBEJICHUH OIBITOB,
Jrcenesa u cepul, pazoenenue cmecu
yMeHHUs paboTath C
Heghmu u 6006l (pacmumenbHO20 Macia -
u 600bl). P.YVIL.
1.Ilemenonaranme u
IJIAaHUPOBAHHE.
Ilpakmuueckan paboma Ne 2. Hcnonb3oBanue ®opmupoanue unrepeca K.YV §5 PeaxTuBbl 1
Osnadenue Hagvlkamu pazoeieHus MPaKTUIECKUX U K HOBOMY TIpEIMETY dopMupoBaHue XUMHUYECKOe
00HOPOOHBIX U HEOOHOPOOHBIX CMecell: mabopaTOPHBIX PadoT, yMeHHs pPaboTaTh B obopynoBaHne
omcmausanue, punvmposanue, HECIIOKHBIX mapax.
eévlnapueanue, KpUCMaiiu3ayus, SKCTIIEPUMEHTOB JIJIsI ILYVY.
oucmunnayus (nepezoHka). JI0Ka3aTeJIbCTBA DopMupoBaHue
TP BBIJIBUTa€MbIX yMeHHs — HaOJIOIATh,
MIPEIOJIOKEHU; JleNaTh BBIBOJABI TIPH
OIHMCAaHHE PE3yIETaTOB MIPOBEICHUH OTIBITOB.
9THX padoT P.YVI.
YMenue
XapaKTepU30BaTh
CYILHOCTh TIOHATUN
YUCTBIE BENIECTBA M
CMECH M  CHOCOOBI
paszeneHus cMecei
DuznyecKkue U XUMUYECKHUE SBICHUS. ITo3HakoMUTBCS C 1.MoTuBanus Hay4eHus K.YYI. §6 PeaktuBbl 1
TP BAKHEHIIMMHU XUM. NIPEAMETY XUMHUS 1. Pazpemenne XUMHYECKOE
Hemoncmpayuonnsiit 3xkcnepumenm Ne TIOHATUSIMU: 2.Pa3BuBaTh 4yBCTBO KOH(pIMKTa obopynoBanue,/la
2. «Boloenenue u noznowenue menia — | GpusnyecKue u TOPAOCTH 32 POCCHICKYI0 2. YTpaBieHHe TUHK TeMIepa-
NPUBHAK XUMUYECKOU PeaKyuuy» XUMUYECKHE SIBJICHUS, XUMHUYECKYIO HayKy MOBEICHUEM TypBI
Jladopamopnutii onvtm_Ne9. XUMHUUYECKasl peakuus; 3.HpaBcTBeHHO- napTHepa. IUTATUHOBBIN
Ilpumepul puzuueckux aenenuii: YMEHHE OTJINYATh 3TUYECKOE OLICHUBAHUE ILYVYI.

ceubanue cCmeKIaHHOI mpyoKu,
Kunsauenue 600bl, niaejienue napaguna.
Jladopamopnutii onvum_Nel0

XUMHWYECKHE PEAKIIUH OT
(u3nIecKuX ABICHUN

1.®opmupoBanue
MO3HABATEIbHON IEIU
o  XUMHUYECKHE
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Ilpumepovl Xumuueckux A61aeHUI:
20peHue Opegecunsl, 63aumooeiicmeue
Mpamopa ¢ coNAHOU KUCIOMOU.

bopmyIbl
e  Tepmuns
P.YVYI.
1.Ilenenonaranue u
IUTAaHUPOBAHHE.

10.

ATOMBI U MOJEKyJbl, MOHBI. BemectBa
MOJIEKYJSIPHOTO ¥ HEMOJIEKYJISIPHOTO
ctpoenusi. Kpucrannuyeckue pereTku.
TP Jlemoncmpayuonunstii onvim Ne 3.
«Temnepamypa nnaenenusn seuwecme ¢
PA3HBIMU MURAMU KPUCMANTUYECKUX
Pewmémox»

YMeHue
XapaKTepu30BaTh
KpHUCTaNTHYECKHe
pEIIeTKH.

1.MoTuBaus Hay4eHUs
MpeIMeTy XUMHUsl.
2.Pa3BuBaTh 4yBCTBO
TOPAOCTH 32
POCCHUHCKYI0.XUMHUYECKY
10 HAYKy
3.HpaBcTBeHHO-
JTHUYECKOE OlICHUBaHUE.

K.YY/].
1.Pa3pemenue
KOH(JIMKTa
2.YupaBieHue
IMOBEAEHNEM
nmapTHepa.

ILYVY/.
1.®opmupoBanue
MMO3HaBaTEIbHOM LICIIH.
CHMBOJIBI
XHUMUYECKUX
2JIEMEHTOB.
XHUMHUYeCcKre
bopmyJibl

TepMuHBL.

P.YVI.
1.CaMmocTOATEIEHO
aJIEKBaTHO OIIEHUBATH
MIPaBUIBHOCTH
BBINOJIHEHUS IEHCTBHS
1 BHOCHUTD
HEOOXOIUMBIE
KOPPEKTHBHI B
HCIIOJIHEHUE KaK II0
XOJly €ro pearu3alu,
TaK U B KOHIIE
JICHCTBHS.

§7. §8

JlaTuuk Temmnepa-
TypHI IIaTHHO-
BBIH, JaTYUK TEM-
epaTypbITEPMO-
NapHbIA

11.

IIpocTele W  CIOXHBIE  BEIIECTBA.
XAMUYECKHUH  JJIEMEHT. XHMHWUYECKUH
3Hak. [IpocTele BemiecTBa: MeETauTBl U
HEMETAJIJIBI.

P

Jlabopamopnuiit onvim Noll.
3nakomcmeo c¢ ooépazyamu nPoOCcMvIX
eeuiecme: Memanyioé U HemMemaniioe.
Onucanue ceoiticme.

JlabopaTopHblii onbIT Nel?.
H3ydenne o6pa3ioB MeTAIIOB 1

Ymenue
XapaKTepu30BaTh
Ba)KHEHIITNE XUMUIECKHUE
TTOHATHUS : XUMHUYECKUI
3JIEMEHT, KIaCCUPUKAITH
BEIIECTB (Ha IPOCTHIE U
CJIO’KHBIE BEILECTBA).

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

K.YYI.
1.ApryMeHTupoBaTh
CBOIO TIO3HUIINIO U
KOOPAWHUPOBATSH €€ ¢
MO3UIHUSMH [TAPTHEPOB
B COTPYAHUYECTBE MPHU
BBIPa0OTKe 001Iero
peleHus B
COBMECTHOH
JIESITETTBHOCTH.
ILYY].

1.Ymenne
OpPHEHTHPOBATHLCS Ha

§9,10

PeaxtuBbl 1
XMMHYECKOe
obopynoBaHne
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HeMeTAJJIOB (Ccepbl, Keje3a,
ATIOMHMHUS, TPaduTa, MEAH U AP.).

pasHooOpasue
Ccroco0OB pelieHHs

3az1a4
2.YcTaHaBIMBaThH
MIPUYUHHO-
CJIeICTBEHHBIE CBS3H.
P.YVYI.
1.Ilemenonaranue u
IJIAHUPOBAHUE.

12. | CrnoxxHbIC BEIIECTBA UX COCTAB U YMmenue 1.MoTuBaIus HayICHUS K.YYI. §11,12 PeakTuBbI 1
CBOICTBA. XapaKTepu30BaTh MIpeIMETY XUMUS 1. Pazpemenne XUMHUUYECKOE
TP BaKHeHIne xumuueckue | 2.HpaBcTBeHHO- KOH(IUKTa obopynoBaHue
Jlabopamopnutit onvtm Ne 13. TMIOHATHA: 9TUYECKOE OLICHUBAHUE. 2.VYmpapneHue IMpubop ans
3uaxomemeo c odpazuamu cioicHvIX XUMHUYECKHUM JIEMEHT, MOBEICHUEM MapTHEpa OTIBITOB C
eeuiecme, MUHEPAI06 U 2OPHBIX nopod. IPOCTOC U CIIOKHOC H.yyﬂ. SJICKTPHUUCCKUM
Onucanue ceoiicma. BELIECTBO. 1.®opmupoBaHue TOKOM
Jlemoncmpayuonnbiii skcnepumenm Ne | YMEHHE TIO3HABATENBHOH LCIH:

4. «Paznoxcenue 600vl 21ekmpuueckum | XPAKTCPU30BATE CrmBoer
HOKOMY OCHOBHBIE 3aKOHBI XUMHUYECKHUX
JlaGopaTopHblii onbiT Neld. XUMHH: 3aKOH SJICMCHTOB,
HcnbiTaHHe TEEPIOCTH BEMIECTR ¢ IIOCTOSIHCTBA COCTaBa XUMHUYECKHE
BELLECTB. (bopMyIIHL;
nomMoubio KoJuieknuuu «llkana
TEPMUHBIL.
TBEPAOCTH. P.YYIL
1.Ilenenonaranue u
TJIAHUPOBAHHE

13. | ®opmyis CJIOKHBIX BEILIECTB. | YMEHHUE 1.MoTuBaIus Hay4eHUs K.YYA. §13,§14 | PeaktuBbl
KauecTBeHHBII M KOJMYECTBEHHBIN | XapaKTepU30BaTh MpeaIMeTy XUMHUS 1.Pazpewenue XUMHUUYECKOE
COCTaB BEILIECTBA. MTOHATHUS 00 2.HpaBcTBEeHHO- KOH(ITHKTA obopynoBaHue,
TP OTHOCHUTEJILHOM aTOMHON | 3THYECKOE OLEHUBAHUE. 2.YupaBieHue 3JIEKTPOHHBIE
ﬂemoncmpauuonnbu? Kcnepumenm Ne nu MOHEKyHHpHOﬁ Maccax. TMOBEACHUEM ITapTHEPA BECHL
5. «Pasnodcenue 0cCHO6HO20 VYMeHHe pacCuMThIBATH ILYY].
kapoonama meou (11) (manaxuma)» OTHOCHUTEJIbHYIO 1~®0PMHPOBaHIfe

MOJIEKYJISIPHYIO MaccCy. [M03HABATEJIbHOH LIeN
e  CumBobI
XUMHUYECKUX
JIIEMEHTOB
e  Xumuueckue
bopmyIBI
P.YVY].
1.Ilenenonaranue u
[JIAHUPOBAHKE

14. | ®opmynsl CJIOKHBIX BEIIECTB. | YMEHHE BBIUUCIATS: 1.MotuBanus Hay4eHus K.YY/. §15, §16
KauecTBeHHbllt 1 KOJIMYECTBEHHBIN | MacCOBYIO JOJIO MPEIMETY XUMUS 1.Pa3pemenue
COCTaB BEILIECTBA. XUMHUUYECKOI0 JIEMEHTa 2.HpascTBeHHO- KoH(IUKTa

110 GopMyJie COCTUHEHHUS

OTHYCCKOC OLICHNBAHUC

2.YupaBieHne
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Omnpenenenue
aJleKBaTHBIX CIIOCOO0OB
penIeHus yaeoHou
3aj]]a4u Ha OCHOBE
3aJ[aHHBIX AITOPUTMOB

MOBEJICHUEM ITapTHEPa
ILYVY .
1.®opmupoBanue
MT03HABATEIHHOM LIeJIH
o  CumBOJBI
XUMHYECKHX
3JIEMEHTOB
o  XUMHYECKHE
dbopMy Bl
e  Tepmunst
P.YV].
1.Ilenenonaranue u
TUTAHUPOBAHKE

15.

CDOpMyJ'[I:I CIIOXKHBIX BellecTB. Ha3panus
CIIOJKHBIX BEIIECTB. PeakTHBEI. OTHUKETKH.

P

YMeHue onpenenars
BAJICHTHOCTh U 3HAYCHHUC
BaJIEHTHOCTH HEKOTOPBIX
XMMHUYECKHUX JJIEMEHTOB;
Ha3bIBaTh OMHAPHBIE
COEIUHEHUSL.

1.MoTuBaus Hay4eHUs
MpeIMeTy XUMHUSI
2.Pa3BuBaTh 4yBCTBO
TOPIOCTH 32 POCCHICKYIO
XUMHYECKYIO HayKy
3.HpaBcTBeHHO-
ITHUYECKOE OLIEHUBaHUE

K.YY/.
1.Pa3pemenue
KOH(MITUKTA

2. YupasneHue
MIOBEJICHIEM
napTHepa.

ILYYA.

YMeHue onpenensiTh
aJIeKBaTHBIC CIIOCOOBI
pelieHus yaeOHOM
3aJa9d Ha OCHOBE
3aJlaHHBIX
aJTOPUTMOB.
P.YYA.
1.Ilemenonaranme u
IUTAHUPOBAHHE

§15, §16,
§17

PeaxtuBsl u
XHUMHUUYECKOE
obopynoBaHne

16.

I'pynmbl XpaHeHHsT peakTHUBOB. Y CIIOBHS
XpaHEHHS U UCIIOJIB30BAHHUS.
TP

YMeHune cocTaBiIATh
(hopMyJIBl OMHAPHBIX
COCIUHECHUM 110
W3BECTHOM BaJIEHTHOCTH
3JIEMEHTOB.

YMeHHe BBICTpanuBaTh
COOCTBEHHOE IIEJIOCTHOE
MHUPOBO33PEHUE:
0CO3HaBaTh MOTPEOHOCTH
M TOTOBHOCTBK
camM000pa30BaHHIO.

K.YVY/.

YMeHue
CaMOCTOSTENILHO
OpraHU30BbIBATh
y4aeOHOe
B3aHMO/ICHCTBHE B
rpyIIe.

LYV

YMeHnue
peoOpa3oBhIBAThH
nHdopmanuio u3
OJTHOTO BU/A B
JIpyTOil.

P.YYI.

YMeHue  cocTaBiIsITh
TUIaH peleHus
po0JIEMBI.

PeakTHuBEI B
XAMHYECKOE
obopynoBanue
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17. | 3akoH cOXpaHEeHHUS] MacChl BEIIECTB. VeHUe Pa3BuBath uyBcTBO K.YY/A. §19 Becsl anextpon-
TP TOPAOCTHU 32 POCCUICKYI0O ~ YMEHUe HBIE
. XapaKTepu30BaTh
[Jemoncmpayuonnwlii Ikcnepumenm Ne XUMHYECKYIO HAYKY CaMOCTOSITENIEHO
OCHOBHEBIE 3aKOHBI
6.«3axon coxpanenusn maccol eewiecmey UMY OPTaHU30BBIBATH
) yaebHOe
COXpPaHEeHHS MaCCHI .
B3auMo/ieiicTBHE B
BEIIECTB;
rpymme.
MMOHUMATh €ro CYIHOCTb LYY
U 3HaYEHHUE \ ’
YMeHnue
peoOpa3oBHIBAThH
MH(POPMAIIHIO u3
OJTHOTO BHJA B
JIPYTOH.
P.YVYI.
‘YMeHne coCTaBIsATh
TUTaH pelIeHUsI
POOJIEMEI.

18. | XuMudeckue mpeBpalieHuss. XUMUYeCKUe | YMEHHE Ywmenue chopmupoBatey K.YV, §20 PeaxTuBbl
peaxuuu. XapaKTepu30BaTh ydJammxcs yaeoHo- 1. Ymenue XUMHUYECKOe
P OCHOBHBI€ I0JIOKEHUSA MMO3HABATE/ILHBIA HHTEPEC  (POPMYJIUPOBATH 00opynoBaHHE
JlabopaTopHblii onbIT NelS. aTOMHO-MOJIEKYJIIPHOTO K HOBOMY y4cOHOMY COOCTBCHHOE MHCHHE
IIpu3Haku TIpoTeKaHWusl XUMHYECKHUX | YYEHH:, [IOHUMATh €ro MaTepHally ¥ crocodam 1 TIO3UIIHIO;

peaxkumii: HarpeBaHue MeTHOM
NMPOBOJIOKH; B3aHMOJEiiCTBHE PAacTBO-
POB €IKOro HaTpa M XJOpHWAa MeIu;
B3aHMO/IeliCTBHEe PACTBOPOB YKCYCHOIi
KHCJIOThI M THAPOKAPOOHATA HATPUSI.

3HA4YCHUC

pelIeHus HOBOM 9acTHOU
3a7a9u

2.YMeHue yYuThIBaTh
pa3HbIC MHCHUS U
WHTEPECH U
000CHOBEIBATh
COOCTBEHHYIO
[TO3HIIMIO.

ILYVY.

1. YMenue
HCII0JIb30BAaTh
3HAKOBO-
CHMBOJINYECKIE
CpEeICTBa, B TOM YHCIIC
MOJICIIH M CXEMBI JIJIs
pelIeHus 3a1a4;
P.YVI.

1.YMmenue
CaMOCTOSATEIBHO
aJIeKBaTHO OLICHMBATh
MPaBUIBHOCTH
BBIMTOJTHEHUS JCHCTBHS
1 BHOCHUTD
HEO0OXOUMBbIC
KOPPEKTHUBHI B
HCIIOJIHEHUE KaK 110
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XOJly €ro peajin3alui,
TaK ¥ B KOHIIE
IEUCTBHS.

19.

XuMu4ecKkue ypaBHEHHU .
BrmoHeHNE TPEHNPOBOYHBIX
YIpaXHEHUH IO COCTABIICHUIO
YpaBHEHHI XUMHUECKHUX PEaKIIHii

YMEHHUE COCTaBIIATh
YPaBHEHUSI XHM.
peakuui.

1. Ymenne
OPHEHTHPOBATHCS Ha
MOHNMaHHE TIPUIHH
ycrexa B yueOHOH
JIeSITeIbHOCTH

K.YY/].

1. YMenue:

* CTPOUTH MTOHSATHBIE
JUTs TapTHEpa
BBICKA3bIBAHUS,
YYHUTBHIBAIOIINE, YTO
MapTHEP 3HAET U
BUJINT, a YTO HET;

* 3a]1aBaTh BOTIPOCHI;
* KOHTPOJIUPOBAThH
JIEHCTBUS TTapTHEPA.
ILYVY/.

YwMmenue:

* OCYHIIECTBIIATh
aHaJIM3 00BEKTOB C
BBIJIEJICHUEM
CyIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIIATh
CHHTE3 KaK
COCTaBJICHHUE IIEJIOTO
W3 YacTeH.

P.YV/.

VYMmenus:
1.0cyuiecTBiIsATH
HTOTOBBEIN H
MOIIaroBbIii KOHTPOJIb
0 pe3ynbTary;

2. AnekBaTHO
BOCIIPMHHUMATh OLIEHKY
YUUTENS;

3. Paznuuars crocod u
pe3yJIbTaT AeHCTBUS

§20

20.

Turbl XUMUYECKUX peaKIuit

TP

Jlabopamopnuiii onvim_Nel6.

Tunwt XUMUYECKUX peaxuyuii:
paznoxcenue 2udpoxcuoa meou (11);
e3aumodeiicmeue xceneia ¢ pacmeopom
xaopuoa meou (1), ezaumooeiicmeue
okcuoa meou (11) ¢ pacmeopom conanoii
Kucaiomel.

yMEHHE OIIPEEIIATh
peareHTbl W TIPOIYKTHI
peaxiuy;

paccTaBiATh
K03(h(pUIHEHTHI B
YpaBHEHHUSX peaklnii Ha
OCHOBE 3aKOHa
COXpaHEHHUs1 MaccChl
BEIIECTB

1. YMmenne
OpPHEHTHPOBATHCS Ha
MOHMMaHHE TIPUYHH
ycriexa B yueOHOH
JIeSITeIIbHOCTH

K.YVYI.

YMenne
CaMOCTOSTEIIBHO
OpraHU30BBIBATD
yueOHOe
B3aNMMOJIEUCTBHE B
rpymme.

ILYVYA.

VMmenue

§21

PeakTuBbI 1
XUMHYECKOE
o0opynoBaHne
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npeoOpa3oBEIBATh

nndopmanuio u3
OJJHOTO BUIA B
JIPYTOH.
P.YYI.

YMeHue cocTaBisiTh
TUTaH PEIICHUS
POOJIEMEL.

21.

Tlonroroska k 'MA, BITP

1.3akperuieHne 3HaHUN U
pacyeTHBIX HABBIKOB Y-
csl.

2.YMeHHe pemaTth
TUTIOBBIC IPUMEPBI
KOHTPOJIBHO-
HU3MEPHUTEIBHBIX
MaTepHaioB

1. YMenue
OPHEHTHPOBATHCS Ha
MOHMMAaHKE TPUYHH
ycrnexa B yueOHOH
JIESITeTbHOCTH

K.YY/].

YMenne
CaMOCTOSITEIBHO
OpraHN30BBIBATH
yueOHOe
B3aUMOJCHCTBHUE B
rpymnmne

ILYVY.

YwMmenue:

* OCYIIECTBIIATH
aHau3 00bEKTOB C
BBIJIEJICHHUEM
CyIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISATH
CHHTE3 KaK
COCTaBJICHHUE IIEJI0TO
W3 YacTeH.

P.YVI.

VYMmenus:
1.0cyuiecTBasATh
UTOTOBBIA U
MOIIaroBbIii KOHTPOJIb
0 pe3ynbTary;

2. AzlekBaTHO
BOCTIPHHAMATbH OIICHKY
YUHTEIIS;

3. Paznuuath ciocod u
pe3yJIbTaT AeHCTBUS

§1-21

22.

TecToBBIH KOHTPOJIb:«OCHOBBI
IKCHEPUMEHTAIBHONH XHMMM.

YMenue oBiaieHus
HaBbIKaMU KOHTPOJIS U
OIICHKHU CBOEH
JIeSITEIbBHOCTH, YMEHHE
l'lpeIIBI/I}IeTB BO3MOXHBIC
IIOCIICACTBUSA CBOUX
JNEWCTBUM

YMeHue OlleHUTh CBOU
y4eOHBIC TOCTIKEHUS

K.YVYI.

YMmenue
CaMOCTOSITEIIEHO
OpraHU30BBIBATH
y4eOHOe JIeHCTBHE.
.YV

Ymenue
peoOpa3oBEIBATh
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nndopmanuio u3
OJIHOTO BHJA B
JIPYTOM.

P.YVI.

‘YMeHue cocTaBisaTh
IUIaH peleHus

poGIeMbl

Pa3gen 2. IIpakTHKYM 110 H3y4eHHUIO Fa30B: KHCJI0POAa U Boaopoaa (7 1)

23. | Kucnopoa. Peakiuu, ncrnons3zyemsie Juist | YMeHue Ymenue chopmupoBatey K. YVY/IL. §22 PeaxtuBsl u
MOJIyYCHHUS KUCIIOpoia B JabopaTopun XapaKTepu30BaTh yJammxcs yae0Ho- 1. Ymenne XIMHAYECKoe
TP KHCJIOPOJ KaK MMO3HABATENIbHBIN HHTEpeC  (HOPMyITHpPOBATH obopynoBaHne
Jlemoncmpayuonnstii Ikcnepumenm Ne | XUMUYECKUN dJIEMEHT H K HOBOMY ydeOHOMY CcOOCTBEHHOE MHEHHE
7. «Hoﬂyqeuue u coﬁupanue Kucﬂopoda IPOCTOE BEIICCTBO; marepualy u criocobam U TIO3UIIUIO;

6 1adopamopuu pacmo3HaBaTh ONBITHBIM peleHus HOBOM yacTHOM 2. YMeHHue y4uThIBaTh
U 3anONHEHUe UM 2A30Mempa ITyTeM KHCIIOPO 3a1a4u pa3HbIe MHEHUS U

Cobxronenne HOpM HUHTEPECH U

MTOBEIICHUS B 000CHOBHIBATH

OKpY’KaroImel cpene, COOCTBEHHYIO

IIPaBUII 310POBOTO MO3HLIHUIO.

o0pasa KHU3HU ILYVYI.
1. Ymenune
HCTIOJIB30BaTh
3HaKOBO-
CHUMBOJIHMYECCKHE
CPEICTBa, B TOM YHCIIE
MOJIEJIN ¥ CXEMBI JJIs
peleHus 3aaag;
P.YVI.
1.YmeHue
CaMOCTOSTEIIEHO
aJIeKBaTHO OIICHUBATh
MIPaBUIBHOCTh
BBITIOJIHEHUS IEHCTBUSA
U BHOCHUTH
HEOOXOIUMBIE
KOPPEKTHBHI B
UCTIONTHEHHUE KaK I10
X0y ero peajm3aluy,
TaK ¥ B KOHIIE

24. | XuMH4ecKHre CBOHCTBa KHCIIOpOa. YMeHue o0bsSCHUTD Pa3BuBate uyBcTBO K.YY/. §23, 24 Peaktussl u
Oxcupsl. CYILIHOCTb KPyrOBOpOTa TOPAOCTHU 32 POCCUICKYIO ~ YMEHUe XUMHYECKOE
P KHCJIOPOJAA B IIPUPOJE, XUMHYECKYIO HayKy CaMOCTOSITENILHO obopyznoBaHue
Jlabopamopnutii onvim NelT. NpUMEeHEeHHne Kuciopona; | dopMupoBaHue UHTEpEca OPraHU30BBLIBATH
«lopenue cepol u d)ocd)opa Ha 6030yxe YMETH COCTaBJIATH K IpeaMeTy Y‘I€6HOC

U 6 Kuciopooey
Jlabopamopnutii onsim Nel8.

YpaBHEHHUSA XUMHUYECKUX
peakuui,

B3aNUMOJIEUCTBHE B
rpyIIe.
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«l'openue snceneza, meou, mazHus Ha
6030yxe u 6 KUC1opooe»

Jladopamopnutii onvim_Nel9.
Paccmompenue 06pa3yo6 okcuoos
(yenepooa (1V), eooopooa, ghocepopa,
Meou, Kanbyus, xHeejieia, KpemMHus).

XapaKTePU3YIOIINX
XHUMHYECKHE CBOMCTBA
KHUCIIOPOJ
Hcnonp3oBanue
MPaKTUICCKUX U
1a00paTOPHBIX PadoT,
HECJIOKHBIX
SKCIIEPUMEHTOB JJIs1
JI0Ka3aTeIbCTBA
BBIJIBUTAEMBIX
TIPEIIOJIOKEHUH;
OMHCaHUE PE3YyJIbTaTOB
9THX paboT

ILYVYA.

Ymenue
peoOpa3oBHIBAThH
“HPOPMAIIHIO u3
OJTHOTO BHIA B
JIPYTOH.
dopMupoBaHue
yMEHHUs  HaOIoAaTh,
JIeNIaTh BBIBOJBI IIPH
MIPOBE/ICHUH OTIBITOB.

P.YVI.

VYMeHue  CcOoCTaBIATh
IUIaH peuieHust
IPOOJIEeMBI

VYMeHue pacro3HaBaTh
OITBITHBIM myTeM

KI/ICHOPOI[, OIIUCBIBATH
XUMHUYCCKHUC peaKHI/II/I,
HaOJIIoaeMble B XOJ€

SKCIICPUMCHTA.
25. | TIloarotoBka k A, BITP 1.3akpemienue 3HaHuit 1 | 1. YMenue K.YY/.

PACUCTHBIX HABLIKOB y4- | OPHEHTHPOBATHCS Ha YMmenne
csl. MOHUMaHHUEe IPUYHUH CaMOCTOSATENIEHO
2.YMeHue pemarsb ycrexa B yueOHOU OpraHU30BBIBATH
TUIIOBBIE TIPUMEPHI JIESITETIBHOCTH yueOHoe
KOHTPOJIHHO- B3anMOJICHiCTBHE B
M3MEPHUTEINBHBIX rpyrie
MaTepHuagoB ILYVYI.

YMeHue:

* OCYIIECTBIISATh
aHau3 00bEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTH
CHHTE3 KaK
COCTaBJICHHE IIEJIOTO
W3 YacTeH.

P.YVI.

YMeHus:
1.0cy1mecTBIsATH
HUTOTOBBIA U
MOIIATOBBIA KOHTPOJIb

31




O pPe3yJbTaTy;
2. AeKBaTHO
BOCIIPHHUMATH OIICHKY
YUIUTETIS;

3. Paznuuats crmocod u
pe3yJIbTAT ICHCTBHS

26.

Bo3zayx u ero cocras.
TP

Hemoncmpayuonnuiii skcnepumenm Ne
8. «Onpeoenenue cocmasa 6030yxa»

Ymenue
XapaKTepU30BaTh COCTAB
BO3/yXa

IIpuBenenne nmpuMepos,
o100p apryMEeHTOB,
(dhopmynrpoBaHue
BEIBOJIOB.

YMeHue o1eHUBATh CBOIO
JIeSITeNIBHOCTD U
MOCTYIIKU APYTHX JIFOJeH
C TOYKH 3pCHUSA
COXpaHEHHs

OKpY Karolei cpenbl

K.YY/].

1. YMenue:

* CTPOUTH MOHSTHBIE
JUTSI TTapTHEpa
BBICKa3bIBaHUS,
YYHUTHIBAIOIIUE, YTO
MapTHEp 3HAeT U
BHJIMT, a YTO HET;

* 33/1aBaTh BOIPOCHI;
* KOHTPOJIUPOBAThH
JIEHCTBUS TIapTHEPA.
ILYVY.

YMmenue:

* OCYIIECTBIISATh
aHau3 00bEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTh
CHHTE3 KaK
COCTaBJIEHHE IIEJTIOTO
W3 YacTeH.

P.YVI.

VYMenus:
1.0cymiecTBasATH
HUTOTOBBIA U
MOIIarOBHIil KOHTPOIh
0 Pe3yJbTaTy;

2. AzlekBaTHO
BOCIIPHMHUMATH OIICHKY
YVUHTEIIS;

3. Paznuuath ciocod u
pe3ynbTaT AeUCTBUS

§27

[Mpubop s
oTpeIeICHUs
cocTaBa BO3IyXa

217.

Bonopoa. [Tonyuenue Bogopona. Mepbl
6e3omacHoOCTH 1pH paboTe C BOJOPOAOM.
IIposepka Ha uucroty. [ pemyunii ras.

TP

Hemoncmpayuonnstit Ikcnepumenm Ne
9. «llonyuenue u cooupanue 8000pooa

VYmenne
XapaKTepu30BaTh
BOJIOPO/I KaK
XUMHYECKHUH DJIEMEHT U
MPOCTOE BEIIECTBO,
pacrno3HaBaTh OMBITHBIM

YmMenue copMupoBaTh
YCTOWYMBBIN y4eOHO-
[M03HABATENbHBIN HHTEPEC
K HOBBIM OOIIIUM
crocobam peneHus 3a1a4

K.YV .

VYMmenue
CaMOCTOSITEILHO
OpFaHI/IBOBBIBaTB
ydyeOHOe
B3aUMOJICICTBHE B

§28

PeakTHuBEI B
XAMHYECKOE
obopynoBanue
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¢ n1adopamopuu. Onvim Kasenouwiay

MyTeM BOJOPOJ

rpymre.
ILYVYA.

YMenue
peoOpa3oBhIBAThH
MH(POPMAIIHIO u3
OJIHOTO BHJA B
JIPYTOM.

P.YVYI.

‘YMeHue cocTaBisaTh
TUTaH peIIeHUs

POOJIEMEI.

28. | Xumuueckue CBOHCTBa BOJIOpONa. | YMEHHE COCTaBIATH PasBuTne BHyTpeHHEH K.YYI. §29 PeakTuBHI 1
IIpumenenue. ypaBHEHUS pPeakLui, MO3ULIMYU IKOJbHUKA Ha 1. Ymenue: XUMHYECKoe
Jlemoncmpayuonnstii 3kcnepumenm Ne | XapakTepU3yIOLIUX YPOBHE MOJIOKUTENBHOTO ¢ CTPOUTH MOHATHEIE obopyznoBaHue
10. «llonyuenue 600opooa peaxyueii | XMMUYECKHE CBOWCTBA OTHOILICHHMS K IIKOJE, JUIA mapTHepa
ANIOMUHUA CO CMECbIO cyﬂb¢ama Mmeou | BOIOpOJa, HA3bIBATh IIOHHUMAaHUusA BbICKa3bIBaHUA,

U X10puoa Hampua» MIPOAYKTHI peaKIUN HEOOXOIUMOCTH yUCHHUS YYHTHIBAIOIINE, YTO
TP Hcnonp3oBanue ®dopMmupoBaHUE HHTEpECa TMApTHEP 3HACT U
Jlemoncmpayuonnwlii skcnepumenm Ne | TPAKTHICCKHUX 1 K IIpeIMeTy BUJIUT, & 4TO HET;
11.3anumamensusie onvimot c 11abopaTOPHEIX paboT, ¢ 3a/laBaTb BOIIPOCBHI;
6000p00OM: lemaiowyas 6anKa, HECIIOXKHBIX ¢ KOHTPOJIMPOBATh
83pbleaIOUUECs NY3BIPU, TEMAIOUiUE SKCIEPUMEHTOB IS NIEHCTBUS TTapTHEPA.
MOUIbHBLE WAPUKIL. JIOKa3aTelIbCTBA ILYVY.
BBIIBUTa€MBIX Ywmenue:
MIPEII0I0KEHUI]; * OCYILECTBIIATh
OTIHCaHME Pe3yNbTaTOB aHaN3 0OOBEKTOB C
3TUX paboT BbIJICJICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPHU3HAKOB;
* OCYIIECTBIIATH
CHHTE3 KakK
COCTaBJICHHUE LIEJIOTO
U3 YacTeu.
P.YVI.
YMmenust:
1.0cy1mecTBIsATH
WUTOTOBBIN U
MOIIaroBbI KOHTPOJIb
O pe3yybTaTy;
2. AJleKkBaTHO
BOCIIPUHHUMATH OLIEHKY
YUUTETIS;
3. Paznuuate ciocol u
pe3yJIbTaT AeHCTBUS
29. | TecroBblii KOHTPOJIb: «[IpakTHKYM MO YMmeHnue oBnaaeHust ‘YMeHue OLeHUTb CBOU K.YYI.
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H3YYEHUI0 ra30B: KMCJI0POaa H
BOIOPOIAY.

HaBbIKaMU KOHTPOJIS U
OLIEHKU CBOEH
JIESTSIILHOCTH, YMEHHE
MIPEABUIIETH BO3MOKHBIC
MOCJIEICTBUSI CBOUX
JeHCTBUM

y‘leGHLIe JOCTUKCHUA

YMmenue
CaMOCTOSITEIILHO
OpTraHNU30BBIBATh
y4deOHOe JIeHCTBHE.
IL.YVYA.

YMenue
npeoOpa3oBEIBATh
nndopmanuio u3
OJTHOTO BHIA B
JIPYTOH.

P.YVI.

YMeHue cocTaBisATh
TUTaH PEIICHUS

poGIeMbl
Pa3znes 3. IIpakTHKYM 10 M3Y4YE€HHIO CBOWCTB BOJIbI M PACTBOPOB (9 1)
30. | Boma. Metonsl ompezaeneHuss coctaBa | CoOmoneHue HopMm | 1.PasButue BHyTpenner  K.YVY/. §31, JlaTuuk 3neKTpo-
BOJBI - aHAIIU3 U CHHTE3. MTOBEICHUS B | MO3HULMHU IMIKOJbHUKA Ha CoBepIICHCTBOBATH Bomp. 1, MIPOBOTHOCTH,
TP OKpYXKaromei cpenie, | YPOBHE HOJIOKHUTEIFHOTO  yMEHHE 4,5, 1 poBoi
Jlabopamopnutii onvim Ne 20. TIPaBUII 30POBOTO | OTHOLIECHUS K IIKOJIE, JIOTOBapUBATHCA U ctp.106 MHUKPOCKOTI
«Onpeodenenue 6000NP0O6OOHOIL u | obpasa KU3HU MMOHUMAaHHUS MPUXONUTH K 00IIEMY
OUCIUNTIUPOSGAHHOIL 600bL) HEOOXOIUMOCTH YUCHHSI,  PEIICHHIO B
BEIPA)KEHHOTO B COBMECTHOM
npeoOraganun y4eOHO- JIESTeTTHHOCTH
MO3HABaTEIbHBIX ILYVYA.
MOTHBOB U DopMHUPOBATH YMEHHE
MPEAIOYTeHUH IIPOBOJIUTH CPaBHEHHE
COLMATLHOTO CTIIOco0a 1 KJTACCU(UKAIIHIO TIO
OIICHKHY 3HAHHUU 3aJJaHHBIM KPUTEPHSIM
P.YVI.
YMeHue yuuTsIBaTh
BbIJICICHHBIE
YUHUTENIEM OPUEHTHPHI
IEUCTBUSL B
HOBOM Y4e0OHOM
MaTepHae B
COTPYIHHUYECTBE C
YUHUTEIIEM
31. | ®uznyeckue U XUMUYECKUE CBOHCTBA YMenue YuebHo-tio3HaBaTenpHBIH K.YV, §32, PeaxtuBbl 1
BOJIBI. XapaKTepu30BaTh HHTEpeC K HOBOMY YMmenwue: TECTEI, XIMHYECKoe
P CBOWCTBA BOABI yueOHOMY MaTepuaiy u * CTPOUTH IIOHATHBIE ctp. 109 | obopyznoBanue

Jladopamopnutii onvim_Ne21.
OKpacka uHOuUKamopoe é HelmpaiIbHOU
cpeoe

Jlabopamopnuiii onvim Ne22.

(XuMHUYECKHUe CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX
BEIIECTB),
B3aMMOJIEHCTBHE BOJIBI C

croco0am peueHus
HOBOM YacTHOH 3aJa4H;

JUId mapTHepa
BBICKa3bIBaHMUS,
YYHTHIBAIOIINE, YTO
MapTHep 3HaeT 1
BHJIMT, & YTO HET;
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Cpagsnenue npoo 600bl: 6000nP0OEOOHOI,
U3 20p0OCKO20 OMKPBIMO20 6000eMma.

OCHOBHBIMH U
KHUCJIOTHBIMHU OKCHJIaMU;
COCTABIIAITh YPaBHEHUS
XUMHUYECKUX PEaKIni,
XapaKTePHBIX [UIS BOJIBI

* 33/1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBAThH
JIEUCTBUS TapTHEpA
ILYVY .

YmMenue:

* OCYILECTBIISATh
aHaM3 00bEKTOB C
BBIJICJICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBIISTh
CHHTE3 KaK
COCTaBJICHHE 1IEJIOT0
W3 JacTeH

P.YVI.

YMenus:
1.0cyiecTBasATh
HUTOTOBBIA U
MOIIaroBbIi KOHTPOJIb
10 pe3yJbTary;

2. AnexkBaTHO
BOCIIPUHUMATH OLIEHKY
YUHUTETIS;

3. Pa3znuuath ciocod u
pe3yJIbTaT AeHCTBUS

32.

Bopa — pactBopurens. PacTBopsl.
P

Jlabopamopnutii onvim Ne 23.
«H3yuenue 3a6ucumocmu
pacmeopumocmu éewecmeda om
memnepamypol»

YMeHune naBath
OTIpeIeIeHUE TOHATHS
PacTBOPEI, BUABI
PacTBOpOB, CBOMCTBA
BOJIBI KaK PACTBOPUTEIIS;

Pa3Butre criocoOHOCTH K
CaMOOLIEHKE Ha OCHOBE
KPHUTEPHsI yCIECITHOCTH
yueOHOM e TebHOCTH

K.YY/].

1. Ymenue:

* CTPOUTD NOHSATHEIE
U TapTHEpa
BBICKA3bIBAHUA,
y‘II/ITI)IBaIOHH/Ie, qToO
nmapTHep 3HAeT
BHJIMT, a YTO HET;

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

YwMmenue:

* OCYIIECTBIIATH
aHaJIN3 00BEKTOB C
BBIJIEJIEHUEM
CyH_IeCTBeHHI)IX nu
HGCYHIGCTBGHHBIX
MIPHU3HAKOB;

* OCYIIECTBIATh

§33,
Borp. 5 +
TECTHI,
crp. 113

Jatuuk
TeMIepaTyphl
IUTATHHOBBIA
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CHHTE3 KaK
COCTaBJICHHE 1IEJIOT0
W3 YacTeH.

P.YVI.

YMenus:
1.0cyuiecTBasTh
HUTOTOBBLIN U
MOIIArOBBIil KOHTPOJIh
10 pe3yNbTary;

2. AneKBaTHO
BOCIIPHHHUMATH OIICHKY
YUUTEIIS;

3. Pasznuyath criocob u
pe3yJIbTAT ACHCTBHS

33. | Hachblmennsie u nenaceimennsie | [IpencraBnenue o 1.PazButue BHyTpenneii K. YY]I. §34, Hudbporoii
PacTBOPHI. CYLIHOCTH Ipoliecca MO3HULUY IKOJIbHUKA HA Ymenue Bomp. 4, | MHKPOCKOI
TP TIOJTy4eHHSI KPUCTAIIIOB YPOBHE MOJIOXKUTEIBHOTO  CAMOCTOSITEIIHHO 5, cTp.
JlaGopamopnuuii onvim Ne 13 pacTBOPOB COJICH OTHOIICHHS K IIKOJIE, OpTaHU30BHIBATH 116
24.«Hab6niodenue 3a pocmom IToxa3aTh 3aBUCUMOCTb MOHUMAaHHUS yueOHoe
Kpucmanioey PacTBOPUMOCTH OT HEOOXOJMMOCTHU Y4eHHs,  B3aHMOJCHCTBHE B

TeMIIepaTypsl BBIPA)KEHHOT'O B rpymIe.
npeoOIagaHuy yaeOHO- ILYVY].
MO3HABATEJIbHBIX YmeHue
MOTHBOB 1 peoOpa3oBHIBATH
MPEANOYTeHUH nndopmanuio u3
COLIMAIBHOTO cTiocoba OJTHOTO BHTA B
OLICHKHY 3HAHUM; JIpyTOM.
2.DopmupoBaHue P.YY].

BBIPAKEHHOW YCTOMUMBOM  YMEHHUE COCTaBIISITh
y4eOHO-TI03HABATENbHOW  IUTaH PEIICHHs
MOTHBAINH YUCHHUSL. POOIIEMBI.

34. | Jlabopamopnustit onvtm No 25. | Chopmuposats nousitust | GopmupoBaHue K.YYA. §34 Jatuank
«llepecviuennslii pacmeop» «pa30aBIeHHBII BBIpaXKEHHOH ycToiunBoii  CoBepIIEHCTBOBATh IOBTOP., | TEMIIEpaTyphl

pacTtBop», y4eOHO-TI03HABATENbHOW  yMEHHE 3a7a4u 7, | MJIaTHHOBBIHA

«HACBIIIEHHBII PaCTBOP», | MOTHUBALMH yUCHUSI. JIOTOBapUBAaThLCS U 8,9+

«TIePECHIICHHBII MPUXOJUTH K 00IIeMy TECTHI,

pacTBop» PELICHHUIO B ctp. 117

COBMECTHOM
JIESITETTHHOCTH
ILYVYA.

DopMHUPOBaTh YMEHHE
MPOBOJUTH CPaBHEHHE
1 KJTaCCU(HUKAIINIO TIO
3a/JaHHBIM KPUTEPHUSIM
P.YVYI.

YMeHue yuuThIBaTh
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BBIJICIICHHBIC
YUHUTEIIEM OPUCHTHPHI
IEUCTBUS B

HOBOM y4eOHOM
MaTepHale B
COTPYIHUYECTBE C

YUHUTETIEM

35. | IlpakTuyeckas padora Ne 3 Hcnons3oBanue ®opmupoanue unrepeca K.YV §35, PeaxTuBsl u
«OnpenejieHue KOHIEHTPALMHU MPaKTUUECKUX U K IIpeIMeTy dopMupoBaHue WHCTPYKT | XUMHUYECKOE
BelIeCTB KOJIOPUMETPUYECKUM 10 J1a00paTOPHBIX PadoT, yMeHus paboTath B ax o Th | obopymoBanue,
Kaau0poBoYHOMY rpaduky» HECIIOKHBIX mapax. JaTYUK ONTHYE-
TP SKCIIEPUMEHTOB JIJIsI ILYVY . CKOH MIOTHOCTHU

JI0Ka3aTeNIbCTBA dopMupoBaHue
BBIJIBUTAEMBIX yMCHHS  HaOJIOIATh,
TIPEATNOIOKECHHI; JlenaTh BBIBOJABI TIPH
ONMCaHUE PE3YJIbTaTOB MIPOBEJICHUH OIBITOB.
9TUX paboT P.YVY].
YMeHue  OnuchIBaTh
Ha0oaaeMble
MpeBpalieHus] B XOE
IKCIIEPUMEHTA.

36. | Kpucramioruaparsl. YMeHue NnpuMeHsTbh 1. YMenue K.YYI. §22-35, JlaTamk Temriepa-
Jlabopamopnwtit onvim Ne 26. MOJyYCHHBIC 3HAHMA )1 | OPUEHTHPOBATLCS Ha YMmenue 3a1a4n: 6 | Typbl
«Onpgdeﬂeuue memnepamypul penaicHu 3aga4q IMOHUMAaHHE IIPUINH CaMOCTOATCIBbHO CTpl 17, IUTATHHOBBINA
PaA3N0NCEHUA KPUCMAI0ZUOPAmMay ycrexa B yueOHOM OpraHU30BBIBATDH 4 ctp.

JIeSITEILHOCTH yueOHOe 113, 2,
B3aMMO/IEIICTBHE B ctp.106
rpymnmne
ILYVYI.

YMeHue:

* OCYIIECTBIISATh
aHamM3 00bEKTOB C
BBIJIEJICHHUEM
CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTH
CHHTE3 KaK
COCTaBJICHHE IIEJIOTO
W3 YacCTeH.

P.YVI.

YMenus:
1.0cy1mecTBIsATH
HUTOTOBBIA U
MIOIIaroBbIi KOHTPOJIb
10 pe3yJIbTary;
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2. AeKBaTHO
BOCIIPHHHUMATbH OIICHKY
YUUTETIS;

3. Paznuuats croco0 u
pe3yabTaT ACUCTBUS

37.

ITonroroska x 'MA, BIIP

1.3akpemieHue 3HAaHUH U
pacyeTHBIX HaBBIKOB y4-
cl.

2.YMeHue pemnarsb
TUIIOBBIE IPUMEPHI
KOHTPOJIbHO-
HU3MEPHUTENBHBIX
MaTepHalioB

1. Ymenne
OPHEHTHPOBATHCS Ha
MOHUMaHHE TIPUYHH
ycrexa B yueOHOH
JESATEIBHOCTH

K.YYI.

YMmenue
CaMOCTOSTEIIEHO
OpraHU30BBIBATDH
ydeOHOe
B3aNMOJIEUCTBUE B
rpyrmme

ILYVY/.

YMmenue:

* OCYIIECTBIISATh
aHaJIM3 00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYIIECTBIISTh
CHHTE3 KaK
COCTaBJIEHHE IIEJIOTO
W3 YacTeH.

P.YVI.

YMeHus:
1.0cymiecTBasATH
HTOTOBBEIN H
MOIIArOBEIi KOHTPOIh
0 Pe3yJbTaTy;

2. AnekBaTHO
BOCIIPUHUMATH OIICHKY
YUUTETIS;

3. Paznuuars croco0 u
pe3yIbTAT NCHCTBHSA

38.

TecToBblii KOHTPOJIb: «IIpakTUKyM 1O

H3YYEHUI0 CBOiiCTB
PacTBOPOB».

BOJBI

)4 |

YMenue oBaJieHus
HaBbIKaMU KOHTPOJIS U
OILIEHKH CBOEH
JIeATEeNIbHOCTH, YMEHHUE
MIPEeBUJIETh BO3MOKHBIE
MOCHEICTBHS CBOUX
JNEUCTBUN

YMeHue oleHUTh CBOU
y4eOHBIE JOCTHKESHHS

K.YYI.

YMeHnue
CaMOCTOSTENILHO
OpPraHn30BbIBATH
yueOHoe JielicTBHE.
LYY

Ymenune
peoOpa3oBhIBAThH
nHPOPMALINIO u3
OJTHOTO BUjIA B
JIpyTOil.
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P.YV/].
YMeHue cocTaBiIATh
IUTaH PEIICHUS

POOIEMBI
Pa3nen 4. OcHoBbI pacueTHO# xumuu (4 4)
39. | Monp — enuHMIA KOJIMYECTBA BEUIECTBA. | VyeHHEe BBIYHCIISNTD: 1.MotuBanus Hay4eHus K.YY/. §36, §37
Monspras  macca. Beruucnenus 10 | gonmuecTBO BemecTBa MpeaIMeTy XUMUS YMenue
XUMHUYECKUM YPABHEHUSM. HITH MAccy 110 2.Pa3BuBaTh YyBCTBO CaMOCTOSITEIBHO
KOJINYECTBY BEILECTBA TOpaOCTH 3a POCCUUCKYIO OpPraHn3oOBbIBATH
WJIM Macce peareHToB WIN XUMHUYCCKYIO HAYKY y‘-Ie6HOC JeiicTBUE.
MPOJIYKTOB pEAKIUN 3 .HpaBCTBeHHO' H.YYA.
VMEHHE BBIUHCISTE 3TUYECKOE OLICHUBAHUC YMenue
MOJISIPHYEO MacCy IO 4.YMeHHe OLCHUTh CBOM  NPEoOpPa30OBHIBATH
dopMyne coeuHeHus, y4eOHBIC TOCTHKCHHUS HHPOPMALIUIO W3
KOJIMYECTBO BEIIIECTBA, OJHOTI'0 BUJia B
00BbEM UM Maccy o JPYTOH;
KOJIMYECTBY BEIIECTBA, OCYHECCTBIIAITE aHAJIN3
00BeMy HIM Macce 00BEKTOB C
peareHToB HIIN BBIACIICHUEM
NPOAYKTOB peaKIuu CYLICCTBCHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;
OCYIIECTBIISITH CHHTE3
KaK COCTaBJICHUE
LIEJIOT0 U3 YacTei.
P.YVI.
YMeHHe coCTaBIATh
IUTaH peIeHus
poOIeMbl
1.OcyecTBasATH
HUTOTOBBLIN B
MOILArOBBIA KOHTPOJIb
10 pe3yJybTary;
2. AzlexkBaTHO
BOCIIPHMHUMATH OIICHKY
YUUTETIS;
3. Paznmuuats crocob u
pe3ynbTaT AeUCTBUS
40. | 3akoH ABoraapo. MoJsipHbIi 00beM YMeHHe BBIYUCHATE! PazBuBarscnocobnocts k- K.YVY/I. §38
razoB. OTHOCHUTENbHAS IUIOTHOCTH Ta30B. | KOJIMYECTBO BEIECTBA, CaMOOIIEHKE Ha OCHOBE 1. YMmenue

Boruncnenus no XuMH4eCKUM
YPABHEHHUSIM.

00BbEM WK Maccy I10
KOJIMYECTBY BEIIECTBa,
o0bemMy Ui Macce
peareHToB 1 MPOAyKTOB

KPUTEPHSL yCIICIIHOCTU
y4eOHOU NesTENbHOCTH

HCIOJIb30BATh PeUb
JUTSL pETYIISIUN CBOETO
JIEUCTBHS;
2.AIeKBaTHO
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peaximu;
(HaxoauTh 00BEM Ta3a 1o
H3BECTHOMY KOJIMYECTBY
BelecTBa (1
MIPOU3BOIUTH OOpaTHBIC
BBIUUCIICHUS))

HCIIOJIb30BaTh
pedeBbIe CpeCcTBa s
pemeHns

Pa3ITUIHBIX
KOMMYHHUKATHBHBIX
3aja4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBaHUE,
BIIAJCTh
IUAJIOTUYECKON
(dhopmoii peun
ILYVYI.

1.Ymenus
OCYIIECTBIIAThH
CpaBHEHHE U
KJIACCU(HUKAIIHIO,
BEIOMpAast KPUTEPHUU
JUTS yKa3aHHBIX
JIOTHYECKUX
onepauui; CTpOUTh
JIOTHYECKOe
paccyxaeHne
P.YVI.

YMmenue
CaMOCTOSTEIILHO
aJIeKBaTHO OIICHUBATh
MIPaBUIBHOCTH
BBITIOJTHEHUS ISHCTBUS
U BHOCHUTH
HE0OXO0TUMBIE
KOPPEKTUBLI B
HCTIOJIHEHHUE KaK I10
XOJy €r0 pealn3allii,
TaK ¥ B KOHIIE

IEUCTBHSL.
41. | O6paboTKa FIKCIEPUMECHTANBHBIX TaHHBIX VYMeHue OIeHUTh CBOU K.YV .

C UCTIOJIb30BaHUEM U(POBOIA y4eOHBIE JOCTHKESHHS Ymenue

nabopatopun «Todka pocray. CaMOCTOSITEILHO

Yrenue rpadMKoOB, AHATPAMM OpraHMU30BBIBATH
yueOHoe JielicTBHE.
ILYVY].
VYMmenue
peoOpa3oBhIBAThH
nHPOPMALINIO u3
OJHOTO BHIA B
JIpyToil.
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P.YV/].
YMeHue cocTaBiIATh
IUTaH PEIICHUS

POOIEMBI

42. | O6beMHBIC OTHOIICHHS Ta30B TPH YMeHue npoBoIUTh PazBuBath ciocoorocts k. K.YV /. §39

XUMHYECKIX PEaKIUIX pacyeTsl Ha OCHOBE CaMOOIIeHKE Ha OCHOBE 1. Ymenne:
YpaBHCHHU peaKIuii, KpUTEpHUS YCHEIIHOCTH * CTPOUTH MIOHSTHBIE
YMETh BBIYUCIISATH: y4eOHOI eI TeIbHOCTH JUTs TapTHEpa
KOJIMYECTBO BEILIECTBA, BBICKa3bIBAHMUS,
00BEeM MIIH Maccy 110 YYHTHIBAIOIINE, YTO
KOJIMYECTBY BEIIECTBA, mapTHep 3HaeT 1
00BeMy WM Macce BUJMNT, a YTO HET;
PEareHToB U MPOIyKTOB * 33/1aBaTh BOIPOCHI;
peaxiyu (HaXOJAUTh * KOHTPOJIUPOBATH
00beM rasa 1o JIeHCTBUS TTApTHEPA.
KOJIMYECTBY BEIIECTBA, ILYV.
Macce Wik 00beMy Ywmenue:
OJTHOTO M3 PEarcHTOB WIIH * OCYIIECTBIIATh
MPOYKTOB PEAKITUH) aHau3 00BEKTOB C
BBIICTICHUEM
CyIIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;
* OCYIICCTBIIATH
CHHTE3 KakK
COCTaBJICHHUE LIEJIOTO
U3 YacTe.
P.YVI.
YMenust:
1.0cyuiecTBasATh
UTOTOBBIN U
MOIIaroBbIii KOHTPOJIb
0 Pe3yJIbTaTy;
2. AzlekBaTHO
BOCTIPHHAMATbH OIICHKY
YUHTEIIS;
3. Paznuuats ciocob u
pe3yJIbTaT AeHCTBUS

Pa3gen 5. IIpakTHKYM 10 N3Y4YeHUIO CBOICTB BEIECTB OCHOBHBIX KJIACCOB HEOPraHWdecKux coenuHenuii (12 u)

43. | Okcunsl: Kiaccudukanys, | YMeHue Ha3bpiBaTh | DopMupoBaHue K.YY/. §40 Peaktussl u
HOMEHKJIaTypa, CBOMCTBA, MOJYY€HHUE, | COEAUHEHHUs] H3YYEHHBIX | BBIpAXXEHHOH ycToiuuBoil 1. YMmeHue XIUMHUYECKOe
MpUMEHEHHUE. KJIacCOB (OKCHJIOB); y4e0OHO-TI03HABATEIBHON  JIOTOBapUBATHCS U o0opynoBaHne
TP OTIpECTIATh MOTHBAINH YICHHUS MIPUXOJUTH K 001IIeMy
Jlabopamopnotii onvtm_Ne27. NIPUHAJIE)KHOCTD PELICHHUIO B
Habnrwoenue pacmeopumocmu 0Kcuoos | BEUIECTB K COBMECTHOH
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AIIOMURUSL, HAMPUSL, KATbYUA U MeOU 6
6ooe.

Jlabopamopnuiii onvim_Ne28
Onpedenenue Kuciomuocmu-
OCHOGHOCMU cpeovt HOJIYUEHHbIX
PACmeEopos ¢ ROMOWBIO UHOUKAMOPA.

Jlabopamopnuiii onvim_Ne29.
Ilonyuenue  yenexkucnozo z2aza u
é3aumooerlicmeue e20 ¢ U3BECMKOBOIl
60001l.

OIPENICIICHHOMY KJIaccy
COCIIMHEHU (OKCHIaM);
XapaKTepru30BaTh
XHUMHYECKHUE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX
BeIIeCTB (OKCHJIOR);
COCTaBJIATh dhopMybI
HEOpPTraHWMYECKHUX
COCIMHCHUI HM3YYSHHBIX
KJIacCOB (OKCHIOB)

JIESTeIIbHOCTH;
2. YMeHnue
MIPOAYKTHUBHO
paspermiatb
KOH(MITUKTHI HA OCHOBE
ydera HHTEPECOB U
MO3ULIMI BCEX €ro
YYaCTHHKOB

P.YVI.

1.YMeHre y4YUTHIBAThH
BEIJICIICHHBIC
YUHUTEIIEM OPUCHTHPHI
JICHCTBUS B HOBOM
y4eOHOM MaTepHaie B
COTPYIHHUYECTBE C
YUHTENEM;

2. YMeHue
IJIAHUPOBATh CBOU
JIEUCTBUS B
COOTBETCTBUHU C
MIOCTaBJIEHHOM
3amaueii ¥ yCIoOBUSMEI
ee pealn3aIiy.
ILYYA.

1. YMeHue npoBoauTh
CpaBHEHHE U
KJ1accu(pUKaIUIO 110
3aJJaHHBIM KPUTEPHSIM;
2.DopmupoBars y

yYamuxcst
MpeICTaBICHHE O
HOMEHKJIaType
HEOPTaHMYECKUX
COEIMHEHU I
44. | I'mapoKCHIBL OcHoBaHus: | YMeHUE Ha3bIBaTh 1. YMmenue K.YY/]. §41 Hatuux pH
KIaccuuKaIms, HOMCHKJIATYPA, | COSAWHECHUS U3yUCHHBIX OpUCHTHUPOBATHCS Ha Ymenne
[OJIyYEHUE. KJIacCOB (OCHOBaHHNA), [IOHMMAHUE TPUYUH CaMOCTOSITEJILHO
TP OIIPENETATH ycnexa B yueOHOH OpPraHu30BbIBATH
Jabopamopnuiit onvim_Ne 30. NPUHAJIEKHOCTD JIEATETBLHOCTH yaebHOe
B3aumooeiicmeue okcuooe Kaaibyus u BCIICCTB K B3aMMO/ICHCTBHE B
docopa c soooi, onpedenenue xa- ONPEACIICHHOMY KJ1accy rpymnme
pakmepa o6pazosasuiezocs 2udpokcuda | COSAMHCHHI ILYYA.
¢ noMOWbI0 UHOUKAMOpA. (ocHOBaHMSIM) Ywmenue:

Jlabopamopnuwiit onvim No 31
«Onpedenenue pH paznuunvix cpeoy

* OCYLLECTBIIATh
aHaJINn3 00BEKTOB C
BBIJIEJIEHUEM
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IIpakTHyeckast padora Ne
4.«Onpenenenne pH pacTBopos
KHCJIOT M 1Ies104eii»

CyILIECTBEHHBIX U
HECYILECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISATH
CHHTE3 KaK
COCTaBJICHHE 1IEJIOTO
W3 YacTeH.

P.YVI.

YMenus:
1.0cymecTBIATH
HTOTOBBIN B
MOIIArOBBIN KOHTPOJIb
0 pe3yibTary;

2. AekBaTHO
BOCIIPHHHUMATH OIICHKY
YUIUTETIS;

3. Paznuuats croco0 u
pe3yJIbTaT AeHCTBUS

45. | Xumuueckue  CBOMCTBa  OCHOBaHHil. | YMeHue coctaBisAth | @opmupoBanue uatepeca K.YV, §42 Jatuuk pH,
Peakuusa ~ HelTpanuzanuu. Oxpacka | ¢hopmyIisl K HOBOMY IIPEIMETY DopMupoBaHue no3aTop 00bEMa
WHIUKATOPOB B  IIEJOYHOW H | HEOPraHUYECKHX yMeHusi paboTarth B KUJKOCTH,
HeuTpanbHOW  cpefmax.  IlpuMeHeHue | COeNUHEHUM H3Y4YEHHBIX napax. OropeTka,
OCHOBaAHUH. KJIacCOB (ocHOBaHMI); ILYVY. JIaTYnK
TP YpPaBHEHMSI XUMHUYECKHUX DopMupoBaHUE TeMIIEpaTypbl
Jlabopamopnwtit onvim Ne 32. «Peaxuus peakuuii  (XapakTepHBIX yMEHHs  HaOJIOIATh, IUIATUHOBBIHN,
Helimpanuzayuuy. JUTSL OCHOBAaHHUI); JleNaTh BBIBOJABI TIPH JIaTYMK JIaBICHUS,
ﬂeMoucmpaquHHbu'j IKCnepumenm No XapaKTepu3oBaTh IMPOBEACHUM OIILITOB. MarHuTHast
12. «Ocnosanusn. Tennogoii s¢ppexm XMMHYECKHE  CBOMCTBa P.YVYI. MelnanKa
peaxkuuu 2udpoKcuda Hampus ¢ OCHOBHBIX KJIacCOB YMeHue pacrno3HaBaTh
yeneKucvim 2azom» HEOPraHWieCckux ONBITHBIM myTeM
Jlabopamopuuiii onvim Ne33, BEIIECTB (OCHOBAHUIA) OCHOBAaHUS,

Bzaumooeiicmeue pacmeopoe kucnom OMHCRIBATE
XUMHUUYECKHE PEaKIIH,

©O IHEBORaMY. HaOJIoTaeMbIe B XOJE

Jlabopamopnuiii onvim_Ne34. . A

. JKCIIEPUMEHTA.

Ilonyuenue nepacmeopumuix 0cHo8anuil

u uccnedosanue ux ceoiicme (Ha

npumepe zuopoxcuoa meou (11)).

46. | AmdoTepHbIe OKCH/IBI U THIPOKCUIBL. Ymenue 1.Ymenue K.YY/. §43
Jlabopamopnutii onvim Ne35. XapaKTepu30BaTh OpPHUEHTUPOBATHCS Ha YMmeHnue
Ionyuenue ampomepnvix ocnoéanuii u | XMMUYECKHE CBOKCTBA MOHUMAaHUE MPUYUH CaMOCTOSITEILHO
uccneo08anue ux ceolucme (Ha npumepe OCHOBHBIX KJIaCCOB ycnexa B yqe6H0171 OpPraHn30BbIBATH
2u0p0kcuaa UUHKaQ (II)). HEOPraHn4YCCKUX JACATCIIBHOCTH, yqe6H0e

COeMHEHU I 2. Y4ebHo- B3aUMO/ICICTBUE B
(amdoTepHBIX MI03HABATEJIbHBII UHTEPEC  IpYyIIe.
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HEOpPraHUYECKUX
COEIMHEHUH)

K HOBOMY y4eOHOMY
Marepuaiy 1 crocodam
pelIeHus HOBOM 4acTHOU
3aJaun

ILYVYI.

YMmenue
peoOpa3oBHIBAThH
“HPOPMAIIHIO u3
OJTHOTO BHIA B
JIPYTOH.

P.YVY].

YMeHue cocTaBisATh
TUTaH pelIeHUs

IPOOJIEMEI.
47. | Kucnotel.  CoctaB.  Kitaccupukanms. | YMeHue Ha3bIBaTh 1.PaszButue Baytpennerr K.YV §44 PeakTuBbI 1
Howmenknarypa. [lonyueHne KHCIOT. COC/IMHEHHSI U3YYCHHBIX MO3UIMH IIKOJbHUKA HA 1. Ymenue XHUMHUYECKOE
TP KJIACCOB (KHCIIOT); YPOBHE MOJIOKHUTEIBHOTO  JIOTOBApUBATHCS U obopyznoBaHue

OIIPEAENATh
MIPUHAIC)KHOCTD
BEILIECTB K
OIIpE/ICTICHHOMY KJlaccy
COCIMHEHUH (KHCIIOT);
yMEHHE COCTaBIISTh
(bopmyisl
HEOPraHUYECKHX
COE/IMHEHUI U3YYICHHBIX
KJIacCOB

OTHOIIICHHS K IIKOJIE,
MOHUMAaHUS
HEOOXOIUMOCTH YUCHUS,
BEIPA)KEHHOTO B
npeoOIagaHum yaeOHO-
MO03HABATENbHBIX
MOTHUBOB H
MPEANOYTCHUH
COLMANIEHOTO CTI0co0a
OILICHKY 3HAHUI;
2.@opMupoBaHue
BBIPAKEHHOU yCTONYUBOU
y4eOHO-TI03HABATEIbHOMN
MOTHUBAIHH YUCHHS.

HPUXOJUTH K 00IIeMy
pEIIeHHIO B
COBMECTHOM
JIeSITEIIHOCTH;
2.YmMeHue
MPOJYKTUBHO
paspeniats
KOH()JIMKTHI Ha OCHOBE
ydeTa HHTEPECOB U
MO3UINH BCEX €ro
YYaCTHHKOB

ILYYA.

1.YMeHue npoBOIuTh
CpaBHEHHE U
KJIacCH(UKAIHIO IO
3aJJaHHBIM KPUTEPHSIM;
2. ®opMupoBaTh y
yyauuxcs
MIPEJCTaBICHNE O
HOMEHKJIaType
HEOpraHMYEeCKHX
COEIMHEHU I

P.YVYI.

1.YMeHne yauTsIBaTh
BBIJICJICHHBIE
YUUTEIEM OPUEHTHPBI
JICWCTBHSI B HOBOM
yueOHOM MaTepHaie B
COTPYIHUYECTBE C
YUHUTENEM;

2. YMmenne
TUIAHUPOBATh CBOM
JieiicTBUsL B
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COOTBETCTBHH C
MOCTAaBJICHHO
3a7]a4eil U yCIOBUSIMU
e¢ peai3aIum.

48.

XHUMHUYEeCKHEe CBOMCTBA KUCIIOT

P

Jlabopamopnwtit onvim_Ne36.
B3aumooeiicmeue memannos (mazHus,
UUHKa, Jceneza, meodu) ¢ pacmeopamu
Kucaom.

Jlabopamopnuiii onvim_Ne37 .
Bzaumooeiicmeue oxcuoa meou (11) u
OKCUOGA WUHKA C pPACHEOPOM CEPHOU
KUCI0Mmbl.

Jlabopamopnuiii onvim_Ne38.
Bzaumooeiicmeue pacmeopoeé Kuciom c
HEpPacmeopuMbIMU 0CHOGAHUAMU.

YMeHnune cocTaBisaTh
YPaBHEHHS] XUMHUECKUX
peakuui,
XapaKTEePU3YIOIINX
XHMHYECKUE CBOMCTBA
KHCJIOT;

YMEHHE pacliO3HaBaTh
OTIBITHBIM ITyTEM
PpacTBOPBI KUCIIOT U
menouei

1.YmeHue
OpPMEHTHUPOBATHCS Ha
MOHUMaHHUE MPUIHH
ycrexa B yueOHOH
JIeSITeTIbHOCTH;

2. Y4aebHo-
MMO3HABATENbHBIN HHTEPEC
K HOBOMY y4eOHOMY
Marepuany ¥ crocodam
pelLIeHUsT HOBOM YaCTHOU
3a1a4n

K.YYI.

1.YMmenue
HCIOJIb30BaTh PEUb
JUTSL pEryJISIIUN CBOETO
JIEUCTBUS;
2.AIeKBaTHO
HCIIOJIB30BaTh
pedeBbIe CpeACTBA IS
penieHus
Pa3IUYHBIX
KOMMYHHKATHBHBIX
3a51a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHHE,
BIIaJIETh
UAJOTUYECKOU
bopmoii peun
P.YVI.

YMenne
CaMOCTOSITEIBHO
aJIeKBaTHO OIICHUBATh
MIPaBUJIBHOCTH
BBITTOJIHEHUS JEUCTBUSA
M BHOCHUTD
HEOOXOIUMBIE
KOPPEKTHBHI B
HCIIOJIHEHUE KaK I10
XOJly €ro peau3alu,
TaK U B KOHIIE
IEUCTBHSL.

ILYVY].

VYMmenue:
OCYIIECTBIIATh
CpaBHEHHE U
KJ1acCcH(UKAIHIO,
BEIOUpAst KPUTEPHU
JUTS yKa3aHHBIX
JIOTHYECKUX
onepauii;

CTPOUTH JIOTUIECKOE
paccyXacHue

§45

PeaxTuBbl u
XHUMHUYECKOE
00opynoBaHue

49.

Comu. Knacengukanus. Homenknarypa.

Vmenne COCTaBJIATH

1.Pa3Butue BHYTpeHHEH

K.YV]I.

§46,

PeakTHuBEI B
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CriocoOBbI IoTyueHHs COJCH (dhopmybl MO3ULUH IIKOJIbHUKA HA 1. Y™menue: BOIIp. 2, XUMUUYECKOe
HEOpPraHUYECKUX YPOBHE MOJIOKUTEIBHOTO ¢ CTPOUTH MOHSATHBIE 3, o0opynoBaHue
COCIMHEHNH W3yYEHHBIX | OTHONICHHSA K IIKOJE, JUTA TapTHepa cTp.160
KJ1accoB (coureid); TTOHMMAaHHS BBICKa3bIBaHU,

YMEHHE Ha3hIBaTh HEOOXOIMMOCTH yUEHHsI,  YIHUTHIBAIOIINE, 9TO
COEIMHEHUS U3yUEHHBIX BBIPAKEHHOT'O B MapTHEp 3HAeT U
KJ1accoB (coneid); npeoOIagaHuy yueOHo- BUJIUT, a UTO HET;
OTIpeIeIIsATh MO03HABATENbHBIX * 33/1aBaTh BOIPOCHI;
MIPUHAIIC)KHOCTh MOTHBOB H * KOHTPOJUPOBATH
BEIIECTB K MPEIIIOYTEHAH NIEHCTBUS TAPTHEPA.
OTIpEeNIETICHHOMY KJIaccy COIMAIILHOTO cIToco0a ILYVY.
COeJIMHEHU (coueit); OLICHKHY 3HAHUM; YMeHue:
YMEHHE COCTABJSATD 2.DopmupoBaHue * OCYILLECTBIISATh
dhopmybI BBIPKEHHOW YCTONYMBON  aHaNU3 0OBEKTOB C
HEOPTaHMYECKUX y4e0OHO-TI03HABATEIbHON  BBIICICHHEM
COCIMHEHHH MOTHUBAIINH yUCHHUS. CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;
* OCYUIECTBIIATh
CHUHTE3 KaK
COCTaBJICHHUE LIEIIOTO
U3 YacTeu.
P.YVI.
Ymeneus:
1.0cyiecTBasATh
WUTOTOBBIN U
MOIIArOBHIil KOHTPOIh
0 Pe3yJIbTaTy;
2. AzlekBaTHO
BOCIIPMHUMATH OIIEHKY
YUUTETIS;
3. Paznuuats crioco0 u
pe3yIbTAT NCHCTBHSA
50. | IlpakTuyeckas padora Ne 5. Hcnonp3oBanue 1. OpueHranus Ha K.YY/. Hudposoii

«IloydyeHHe MeTHOTO KyIIOpPOCa) MIPAKTHICCKUX H MTOHUMAaHHEe PUIHH YMeHuss paboTtate B MHUKPOCKOII
mabopaTOPHBIX PadoT, ycrexa B yu4eOHOM mapax.

HECJIOKHBIX JeATEILHOCTH, ILYVYA.
SKCIIEPUMEHTOB JIJIsI 2. YyeGHo- VYMmennss HaOMOATH,
JIOKa3aTebCTBA MMO3HABATENbHBIN HHTEPEC  JIeNaTh BBIBOABI MPH
BBIJIBUTa€MBIX K HOBOMY y4eOHOMY MIPOBEJICHUH OIBITOB.
MIPEIONI0KEHUI]; Marepuaiy 1 crocodam P.YVA.

OITMCaHKe Pe3yIbTaTOB
9THX paboT

pelIeHrs] HOBOW 4acTHOM
3a1aun

YMenue pacro3HaBaTb
OIIBITHBIM IIyTEM
KJ1aCChI
HEOPraHNYCCKUX
BCIICCTB, OIMMCHIBATH
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XUMUYECKHUC PCaKIUH,
Ha0JII0aeMBIE B XOJI€

SKCICPUMEHTA.

51. | CgoiicTBa coneit YMmenue PazBuBath cnocodonocts Kk K.YV /. §47 PeakTuBbI 1
XapaKTepu30BaTh CaMOOIIeHKE Ha OCHOBE YMmenne XAMHA9ECKoe
CBOWCTBA M3Y4YEHHBIX KPUTEPHS yCIICITHOCTH CaMOCTOSITEIIEHO obopynoBaHne
KJIaCCOB HEOPraHMYECKUX | YUEeOHOW JesTEeNbHOCTH OpraHU30BBIBATh
BeIIeCTB (coei); yueOHOe
YMEHHE COCTaBISTh B3auMo/ieiicTBHE B
YpaBHEHHS XUMAYIECKAX TpyTIe.
peakiuii, ILYVY.

XapaKTePU3YIOIINUX Ymenue

XUMHYECKHE CBOWCTBA peoOpa3oBHIBATH

conei nndopmanuio u3
OJTHOTO BHTA B
JIPYTOH.
P.YVI.
‘YMeHne coCTaBIsATh
IUTaH peIIeHus
POOIIEMBI.

52. | IlpakTuyeckas padora Ne6. Pemenue VMeHue: 1. OpueHranus Ha K.YVI. §47,848, | PeaktuBbl
IKCIEPUMEHTAJIbHBIX 32124 M0 TeMe XapaKTePH30BaTh MMOHUMaHHUEe IPUIHH YMmenus paboTate B WHCTPYKT | XHUMHYECKOE
«IIpakTHKYM 10 U3Yy4YEeHHUIO CBOHCTB XUMHUCCKHE CBOMCTRa | Ycmexa B y4eOHOH rmapax. ax o Th | obopynoBanue
BellleCTB OCHOBHBIX KJIACCOB OCHOBHBIX KJIaccoB | JEATETBLHOCTH; ILYVY.

HEOPraHMYeCKHUX COCUHEHUID) HEOPraHUYECKHUX 2. YuebHo- YMmenus  HabmIOAATH,
BEIECTB; MIO3HABATENbHBIN JenaTh BBIBOABI IIPH
OTpe/IeIATh HHTEpeC K HOBOMY MPOBEICHUH OTIBITOB.
TIPMHAIEKHOCTh y4eOHOMY MaTepHualy U P.YVY].

BEILECTB K croco0am perreHus YMeHne pactio3HaBaTh
OIIpENEICHHOMY KJIaccy HOBOM 4YaCTHOH 3aa4YUu OIIBITHBIM IIyTEM
COCMHEHU I KJIacChbl

COCTaBIIATH (POPMYIIBI HCOPraHM9ICCKUX
HEOPraHUYeCKuX BCIICCTB, OIMUChIBATH
COEAMHEHU I U3y4EeHHBIX XUMHYECKHUC peaKuuu,
KJIacCOB HaOIIIO1aeMBIe B XOJIE
YMeHue NnpumeHsTh OKCIICpUMCHTA.
MOJTyYEHHBIE 3HAHUS IS

pelIeHHs] IPAKTHYECKUX

3a7a4, OO0 aas

mpaBuia 6e30MMacHOTO

oOparmeHus ¢

BeLIECTBAMU

53. | Moxaroroska x ['MA, BITP 1.3akpennenue 3Hanuii u | 1. Ymenue K.YYI. §40-47
pacyeTHBIX HABBIKOB y4- | OPHEHTHPOBATHCS Ha Ymenue
csl. NOHUMaHHUE NPUYHH CaMOCTOSITENILHO
2.YMeHne penars ycrexa B yueOHOH OpraHU30BbIBAThH
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THUIIOBBIC IPUMEPHI
KOHTPOJIbHO-
HU3MEPHUTENBHBIX
MaTepHaioB

eI TEILHOCTH y4eOHoe
B3aMMO/ICHCTBHE B
rpy1me
LYY/,
YMenue:
* OCYILECTBIATD
aHajau3 00ObEKTOB C
BBIIEJIEHUEM
CYIIECTBEHHBIX 1
HECYIEeCTBEHHBIX
MIPU3HAKOB;
* OCYIIECTBIATD
CHUHTE3 KaK
COCTaBJICHHUE IIEJIOT0
M3 YacTEeH.
P.YVY].
YMmenus:
1.0cyuiecTBisATh
UTOTOBBLINA U
MOIIArOBbIi KOHTPOJIb
10 pe3yibTaTy;
2. AnekBaTHO
BOCIIPHHHMATD OIICHKY
YUUTEIS;
3. Pasznuyars cnocob u
pe3yJibTaT JeUCTBUS

54. | TectoBblii KOHTPOAb: «IIpakTHKYM 0 | YMEHHE OBIaJCHUS ‘YMeHue OLeHUTh CBOU K.YVY/I. 1
H3Y4YeHHIO CBOICTB BeleCTB OCHOBHBIX | HaBBIKAMH KOHTPOJIS U y4eOHBIE JOCTHKEHUS Ymenue
KJIACCOB HEOPTaHUYECKHX OLICHKH CBOCH CaMOCTOSITEIILHO
coeIMHEeHHI». JeATeIbHOCTH, YMEHHE OpTaHHU30BHIBATH

HpEABHIETh BO3MOKHBIE ydebHoe JeiicTBHe.

TIOCTIEJICTBHUS CBOUX ILYVY .

JEeNCTBUI YMeHnue
IpeoOpa3oBHIBATH
HHPOPMALIHIO u3
OJTHOTO BUJIA B JIPYTOii.
P.YVYI.
YMeHue CocTaBIATh
IUTaH PEIICHUs
poOIIEeMBI

Pa3gen S. OcHOBBI ONBITHO-IKCIIEPUMEHTAJIBHOM M NPOEKTHOI AeATeabHOCTH (161)

55. | Texunka 0€30MacCHOCTH TPH BBHINOJHEHUH | VmeHHe 1.Pa3BuTue BHYTpeHHEH 1 Peaktussl u
CaMOCTOSITENTEHBIX OTIBITOB M | XapaKTepH30BaTh MO3WIINH IIKOJFHUKA Ha XUMHYECKOE
SKCHEPUMEHTOB B JOMAIITHHUX YCIOBHAX M | paycHeHIme YPOBHE MOJIOKHUTEITHHOTO obopynoBaHue
c HCIIOJIb30BaHIEM 00OpYIOBaHUS | xpMmuuecKkHe MOHSTHS: | OTHOIICHUS K IIKOJIE,

XMUMHYECKOH J1abopaTopuu.

XAMHUYECKUN  DJIEMEHT,

IIOHMMaHUA
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KiaccuuKanus

HEOOXOANMOCTH Y4eHHUS,

BEIIECTB BBIPAXKEHHOTO B
npeoOiagaHum yaeOHo-
MTO3HABATENbHBIX
MOTHBOB H
MpeAnoYTeHUU
COLIMAIBHOTO criocoba
OLICHKHY 3HAHUM;
2.®@opMupoBaHue
BBIPAKEHHOMN
YCTOWYUBOM y4eOHO-
MO03HABATENbHON
MOTHUBAIMH YUCHHUSI
56. | IlpakTuyeckas padora Ne7. O6pamenue | Mcmnons3oBaHue 1. Opuenranus Ha K.YVI. PeakrtuBbl
CO CTEKJIOM (CTHOaHUE CTCKJISHHOU J1a00paTOPHOT0000PYI0 | MOHMMAHUE MPUIUH Ymenuss paboTtath B XUMHUYECKOe
TPYOKH, U3TOTOBJICHHE: THIICTKH; BaHUS U CTCKIITHHON ycmexa B yueOHOM mapax. obopynoBaHue
KalWUIAPOB; TPOCTEHIIIHNX y3TI0B; TOCYy Abl, IPOBEICHUE JIeATEeIIbHOCTH; ILYV/.
MPOCTEHIINX TPUOOPOB) HECIIOKHBIX 2. Y4ebHo- YMmeHus  HaOMIOAATH,
SKCIEPUMEHTOB IS MO3HABATENbHBIN HHTEPEC  JIeNIaTh BBIBOJBI TMPHU
JI0Ka3aTeNnbCTBA K HOBOMY y4eOHOMY MIPOBEJICHUH OIBITOB.
BBIJIBUTA€MBbIX MaTepuaiy 1 crocobam P.YVI.
TIPEIIOJIOKEHUH; pelIeHus HOBOM YacTHOW  YMeHHe
OIIMCAaHHE PE3yIbTaTOB 3a1a9u CaMOCTOSATEIFHOTO
9THX padoT BEJICHUS
SKCIEpPUMEHTAIbHOU
JeSITeTbHOCTH,
OTIMCHIBAThH
XUMHYIECKHE PEaKIUH,
HaOIIO1aeMBIe B XOJIE
IKCIICPUMECHTA.
57. | XuMun4ecKkuil aHaJIu3: KaueCTBEHHBIN U 3HAHUE OCHOB 1.0OpuenTanus Ha K.YVY/. PeaxTtussl u
KOJIMYECTBEHHBIN XHMHIECKOTO AHAN3A MMOHUMAaHHUE TPUYUH 1. YMmenue XUMHYECKOe
ycrexa B yueOHOU JIOTOBAapHUBATHECS U 00opyI0BaHUE

JIeSITEIIbHOCTH;
2. Y4ebHo-
TIO3HABATEJILHBII HHTEPEC
K HOBOMY y4eOHOMY
MaTepHajly ¥ crocodam
pelIeHus: HOBOM 4acTHOU
3aauu

MIPUXOINUTH K 00IIEMY
peIICHHIO B
COBMECTHOM
JIESITEIBLHOCTH;
2.YmMmenue
MIPOTyKTUBHO
paspemiarb
KOH(IJIUKTHI HA OCHOBE
y4eTa UHTEpECOB U
TMO3HIIUHN BCEX €ro
Y4aCTHUKOB

ILYV]I.

1. ®opmupoBaTh
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yMEHHE NPOBOIUTH
CpaBHEHHE U
KJIAaCCU(UKAIIHIO 110
3a/IaHHBIM KPUTEPHSIM;
2.®opMHUpOBaTh ¥
yYaImxcs
MpeACTaBICHUE O
HOMEHKJIAType
HEOpPTraHMYECKHUX
COCITUHCHUH.

P.YVY.

1. YMeHue yIUTBIBATH
BBIJIEJIEHHEIE
YYUTEIIEM OPUCHTUPEI
JIIEUCTBHUS B HOBOM
y4eOHOM MaTepuaje B
COTPYIHUYECTBE C
YUYUTEIIEM;

2. YMmenune
HHaHI/IpOBaTI:- CBOH
JIEUCTBUS B
COOTBETCTBHH C
MOCTaBJICHHOMN
3a/1a4eil U yCIOBUAMU
ee pean3alym.

58.

Teopetuueckue
3KCHEePUMEHTAIbHOU
JIeSITEIbHOCTH.

OCHOBBI
n

OIIBITHO-
MIPOEKTHOM

VMeHne 0O0BSICHATEH
3aKOHOMEPHOCTH
M3MEHEHHNS] CBOMCTB
BEIIECTB , 3HAHUE OCHOB
SKCICPUMECHTAIBHON U
MIPOEKTHOM
JEATEILHOCTH

1.Pa3BuTne BHYTpeHHEH
MO3UIMH IIKOJbHUKA Ha
YPOBHE MOJIOXKUTEIHHOTO
OTHOIIEHHS K IIKOJIE,
MOHMMaHHSA
HEOOXOIUMOCTH yUeHHUS,
BBIP@XKCHHOT'O B
npeobIagaHuy y4e0Ho-
MIO3HABATEJILHBIX
MOTHBOB 1
MPeANOYTEHUN
COLIMAIBHOTO criocoba
OIICHKHU 3HAHW;
2.®opMupOBaHUE
BBIPA)KEHHOU
yCTOW4YHMBOW y4eOHO-
MO3HABATEJILHOM
MOTHBAI[UH YUCHUSL.

K.YY/.

1. YMmenue:

* CTPOUTH IIOHATHBIE
JUIsL TapTHEpa
BBICKA3LIBaHHS,
y‘II/ITbIBaIOH_[I/Ie, qTo
napTHEp 3HAET U
BUUT, & YTO HET;

* 33/1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIEHCTBUS MapTHepa.
ILYVY .

YMeHnue:

* OCYIIECTBIIATH
aHaJIn3 0OBEKTOB C
BBIJICJICHUEM
CYILIECTBEHHBIX U
HeCyH_IeCTBeHHI)IX
MIPU3HAKOB;

* OCYILIECTBIIATH
CHHTE3 KaK

PeakrtuBbl 1
XHUMHUYECKOE
obopynoBaHue
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COCTaBJICHHUE IIEJIOT0
M3 YacTeH.

P.YVI.

YMmenus:
1.0cymiecTBIATH
UTOTOBBIN U
MOIIArOBBIA KOHTPOJIb
10 pe3yJbTary;

2. AnekBaTHO
BOCTIPUHUMATH OLICHKY
YUUTES,

3. Paznuuars cnocob u
pe3yJIbTaT JEeHUCTBHS

59.

Br160p TeMBI IpoeKTa.

IInanupoBaHue AEATEIBHOCTH.

YMeHue 1aHupoBaTh
COOCTBEHHYIO
9KCIIEPUMEHTAIBHYIO
JeATENEHOCTD , YMECHHE
BBIZIBUTATh TUITOTE3bI,
CTaBUTD MMPOCKTHLIC
3a1a4u.

PasBuBaTh CIOCOOHOCTH K

CaMOOILIEHKE Ha OCHOBE
KPUTEPHS yCIICITHOCTH
y4eOHOIt eATeTbHOCTH

K.YVY/.

1. Ymenue
JIOTOBApUBATHCS U
MPUXOJNUTH K 00IIeMy
pelIeHHIO B
COBMECTHOM
JIeSITCILHOCTH;
2.YMmenue
MPOJAYKTHUBHO
paspemartb
KOH(MIUKTHI HA OCHOBE
y4eTa UHTEPECOB U
MO3UIUH BCEX €TO
Y4aCTHUKOB

ILYVY.

1.YMeHue npoBoIUTh
CpaBHEHME U
KJIacCU(HUKAIIHIO 110
3a/IaHHBIM KPUTEPHSIM;
2. ®opMupoOBaTh y
ydaluxcs
MPEACTaBICHUE O
HOMEHKJIAType
HEOpraHWMYECKHUX
COCTUHCHUN

P.YVII.

1.YMeHue yunThIBaTh
BBIJICIICHHEIS
YUHUTEIEM OPUEHTUPBI
JIECTBUS B HOBOM
y4e0HOM MaTepuaie B
COTPYIHUYECTBE C
YUHTETIEM;
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2. YMenune
MJIaHUPOBATh CBOU
JIICHCTBUS B
COOTBETCTBHH C
MOCTaBJICHHON 3aa4yei
U YCIIOBUSIMU €€
peaTM3alym.

60.

[oaroroeka mpoekra.Coop MHpOpManuu
o JIaHHOM TeMe.Monenuposanue
MIPOEKTHONACATEIHLHOCTH.

YMeHue m1aHupoBaTh
COOCTBEHHYIO
9KCIIEPHUMEHTAIBHYIO
JeATeNEHOCTD , YMCHHE
BBIZIBUTATh TUITOTE3bI,
CTaBUTH IIPOCKTHHIC
3aja4u, coOuparb
nHpopManuio u3
Pa3INYHBIX HCTOYHUKOB,
AHAITU3HPOBATH,
MOZEIUPOBATh
9KCIIEPUMEHT

1.Pa3Butue BHYTpeHHEH
MO3ULIUYU IIKOJbHUKA Ha
CaMOCTOSITENILHOE
MPOEKTUPOBAHUE
y4eOHOU NeATEIHHOCTH
2.®opmupoBaHue
BBIPAYKEHHOU
yCTOWYMBOW y4eOHO-
MO3HABATEIbLHON
MOTHUBAINH yYEHHUS

K.YVY/.

1. Ymenue:

* CTPOUTH TIOHATHBIC
JUTS TTapTHEpa
BBICKa3bIBAHU,
YYUTHIBAIOIIKE, YTO
MapTHep 3HACT U
BHJIUT, a YTO HET;

* 33J1aBaTh BOIIPOCHI;
* KOHTPOJUPOBATH
JIEHCTBUS TTapTHEPA.
ILYY.

VYmenue:

* OCYIIECTBIATD
aHaJIn3 0OBEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX 1
HECYIIECTBCHHBIX
NPU3HAKOB,

* OCYIIECTBIATD
CHHTE3 KaK
COCTaBJIEHHUE 1IEJIOTO
M3 YacTeH.

P.YVII.

YMeHus:
1.0cymiecTBisATh
HTOTOBBIA U
MTOIIArOBBIH KOHTPOIh
0 pe3yJbTaTy;

2. AnekBaTHO
BOCIIPUHHUMATH OICHKY
YUUTEIIS;

3. Paznuyats ciocod u
pe3yJIbTaT ACHCTBHS

PeakTuBbl u
XHMHUYECKOE
obopynoBaHue

61-
65.

Brmonnenue y4eOHBIX MIPOEKTOB,
OTIBITHO-PKCIIEPUMEHTANBHBIX PaboT.
IIpakTnyeckue padoThl N0 TeMaM
NMPOEKTOB yYaluXcs

Hcnons3oBanue
11a60pPaTOPHOT0000PYI0
BaHUS U CTEKISTHHOMN
TIOCY/IbI, TIPOBEJICHHE
SKCIIEPUMEHTOB JJIsl

K.YYA.

1. Ymenne
JIOTOBapHBAaThCS U
MIPUXOIUTH K 00IIEeMy
PELICHUIO B

PeakTusrl
XHUMHUYECKOE
obopynoBanue
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JI0Ka3aTeNbCTBa
BBIJIBUTA€MBIX
TIPEII0JIOKEHUH;
OTIMCaHWE Pe3yJIbTaTOB
3TUX paboT

COBMECTHOM
JIeSITCILHOCTH,
2.YmMmenne
TPOJTYKTHBHO
paspemiatb
KOH(JIUKTHI HA OCHOBE
y4eTa HHTEPECOB U
MO3UIIUM BCEX €ro
YYaCTHUKOB

ILYV.

1. ®opmupoBaTh
yMEHHE NMPOBOIUTH
CpaBHEHHE U
KIaccu(UKAIUIO IO
3aJlaHHBIM KPUTEPHSIM;
2.®opMupoBaTh y
yYaImxcs
MPEJICTaBICHUE O
HOMEHKJIaType
HEOPraHUYECKUX
COEIMHEHUI.

P.YV.

1. YMeHue yunuThIBaTh
BBIJICJICHHBIE
YUHUTEIEeM OPHEHTUPHI
JIEWCTBUSI B HOBOM
y4e0HOM MaTepuale B
COTPYIHUYECTBE C
YUUTETEM;

2. YMmenue
TUTAHUPOBATH CBOU
JNIEUCTBUS B
COOTBETCTBHUH C
MOCTaBJICHHOMN
3a/1a4eil 1 yCIoBUSIMU
€€ pean3aIum.

66.

[ToaroToBka y4eOHBIX IPOEKTOB K 3aIUTE

PasBuBaTh CIrocOOHOCTH K

CaMOOLIEHKE Ha OCHOBE
KpUTEPHUS YCTICITHOCTH
y4eOHOI eI TeTbHOCTH

K.YY/.

1.YMmenne
HCIIOJIb30BaTh PeUb
JUTSL PETYIISILIUM CBOETO
JIEUCTBHUS;
2.AeKBaTHO
HCIOJIb30BaTh PEUEBhIE
CpEeIICTBA JIJISl PEeIICHUS
Pa3IMYHBIX
KOMMYHHUKATHBHBIX
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3a/a4, CTPOUTH
MOHOJIOTUYECKOE
BBICKa3bIBAHUE,
BIIAIETH
JTUAJIOTHYECKOH
(dopmoii peun

P.YVII.

YMenue
CaMOCTOSITEILHO
aJeKBaTHO OLIEHUBATh
MPaBUIBHOCTH
BBIIIOJIHEHUS JCHCTBHS
¥ BHOCHTE
HEOOXOJUMEIE
KOPPEKTHBHI B
HCIOJIHEHNE KaK 10
XOJly €r0 pealln3allnHy,
TaK ¥ B KOHIIE
JNIEHCTBUS.

ILYY.

YwMmenue:
OCYIICCTBIIATH
CpaBHECHHE U
Ki1accu(UKaIHIo,
BBIOMpAas KpUTEpUHU
JUTSL YKa3aHHBIX
JIOTHYECKUX OTePaITHif;
CTPOHTBH JIOTHIECKOE

paccyxaeHue
67. | [IpomexyTouHas arrecranus. YMeHue OBJaIeHHs ‘YMeHue OLEHUTh CBOU K.YVY/.
3ammuTa IpoeKTOB HaBbIKAMHU KOHTPOJIS U yueOHbIE JOCTHIKEHHS 1.Ymenue

OILICHKH CBOEH
JIESITENIbBHOCTH, YMEHHE
MIPEIBUJIETh BO3MOXKHBIE
MOCIEICTBHS CBOUX
JNEWCTBUM

UCTIONIb30BaTh PeUb
JUTSL PETYJISIIIAN CBOETO
JIeHCTBHUS;
2.A1ekBaTHO
HCIIOJIb30BaTh PEUEBhIE
CpeICTBA JIJISl PEIICHUS
Pa3IMYHBIX
KOMMYHUKATUBHBIX
3a/1a4, CTPOUTh
MOHOJIOTTYECKOE
BBICKa3bIBAHUE,
BJIAIETH
JTUAJIOTHYECKOH
¢dopmoii peun
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P.YVI.

VYmenne
CaMOCTOSITEIILHO
aJeKBaTHO OLIEHUBATh
MPaBUIBHOCTH
BBIMOJIHEHUS JCHCTBHS
¥ BHOCHTE
HEOOXOJUMEIE
KOPPEKTHBHI B
HCIIOJIHEHNE KaK II0
XOJly €r0 pealln3allnHy,
TaK ¥ B KOHIIE
JeiCcTBUS.

ILYVY].

YwMmenue:
OCYIICCTBIIATH
CpaBHECHHE U
Ki1accu(UKaIHIo,
BBIOMpAas KpUTEpUHU
JUTSL YKa3aHHBIX
JIOTUYECKHUX OTepaIuii;
CTPOUTH JIOTHIECKOE

paccyXJIeHHue
68. | IToaroroBka k I'MA, BIIP: pemenue YMeHune oBlIaieHUS YMeHUe OLIEHUTh CBOU K.YVII. PeakTuBnl u
MIPAKTUKO OPUEHTUPOBAHHBIX 3aJlaHUI HaBBIKaMU KOHTPOJIS U y4eOHBIC TOCTHKCHUS Ymenue XHMHUYECKOE
OILIEHKHU CBOEI CaMOCTOSITEIILHO obopynoBanue
JIESITENIbHOCTH, YMEHHE OpraHU30BBIBATH
MIPEIBUJIETh BO3MOXKHBIE y4eOHOe JeHiCTBHE.
MOCJIEACTBUS CBOUX ILYVY/.
JNEeWCTBUN VYMeHne
peoOpa3oBLIBATh
UH(DOpMALHUIO u3
OJIHOTO BUJA B IPYTOM.
P.YVI.
YMeHune cocTaBiIsITh
IJIaH peLIeHus
poOIeMbI
69. | IToaroroeka k ['MA, BIIP: peurenue YMeHune oBJIaJicHUs YMeHue olleHUTh CBOU K.YVII. PeakTuBbl 1
MIPAKTHUKO OPUEHTUPOBAHHBIX 3aJIJaHUI HaBBIKaMU KOHTPOJIS U y4eOHBIE JOCTHKESHHS Ymenne XHUMHUYECKOE
OIICHKHU CBOECH CaMOCTOSITEIILHO o0opynoBaHue
JIESITEIbBHOCTH, YMEHHE OpraHu30BBIBATH
MIPEeBUJIETh BO3MOKHBIE y4eOHOe JIeHCTBHE.
TOCIICICTBUS CBOUX ILYVY .
JNEWCTBUM YMenue
npeoOpa3oBHIBATH
nHdopManuio u3
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OJIHOTO BHUJIa B IPYTOH.
P.YVII.

YMeHune cocTaBisTh
IJIaH PEIICHUS

TPOoOIEeMBI
70. | O6oO6IIEHNE, CHCTEMATH3AIMS K 1.3akperuienue 3Hanuii u | 1. YmeHue K.YY/. Pabora c
KOPPEKIHS 3HAHUH yUYaIuxcs 3a Kype PACUCTHBIX HABBIKOB Y4- | OPHECHTHPOBATHCS Ha Vmenne TeCTaMH
«OKCIepUMEHTAIIbHAS XUMHUS», 8 KIace. col. MOHUMaHHUE PUIHH CaMOCTOSITEIHHO (MHIUBU
TecTOBBIH KOHTPOIb. 2.YMeHue pemnath ycrexa B yueOHOM OpTraHU30BHIBATH JTyaJbHBI
THITOBBIC TIPUMEPHI IEITEILHOCTH yaeOHOe e
KOHTPOJIBHON pabOTEHI. B3aUMO/ICHCTBHUE B 3a/1aHus)
rpy1me
ILYVY].
YMmenue:

* OCYIIECTBIATD
aHaJIn3 0OBEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX
MPU3HAKOB,

* OCYIIECTBIATD
CHHTE3 KaK
COCTaBJIEHHE LIEJIOTO
M3 YacTEeH.

P.YVII.

YMeHus:
1.0cymiecTBisATh
HTOTOBBIA U
MTOIIIArOBBIN KOHTPOIh
0 pe3yJbTaTy;

2. AnekBaTHO
BOCIPUHUMATh OLIEHKY
YUHUTETIS;

3. Paznuyath ciocod u
pe3yIbTaT ASHCTBHS
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KAJIEHAAPHO-TEMATHYECKOE IVIAHUPOBAHUE

BHeypoO4HOii AesiteabHOCTH «XUMMUS» - 9 kiacce (68 yacos)
€ YKa3aHHMeM HMCII0JIb30BaHus 000pyi0BaHNs HM(POBoii 1adopaTopuu
«Touka pocra»

Ne n/m Tema ypoka IInanupyemMble pe3yJibTaThbl Koa-Bo Jara WUndopmauu| Hcnosb3oBanue
Ipeamernnie YY]I JIM4HOCTHBIE MeTanpeaMeTHbIe 1acoB OHHAdA oGopynoBanus
YV YV noanep:xkka | «Touka pocra»
y4eOHUKPy0
sumuc I'E. ,
Denvoman
@I Xumus:
Oxu1.
BBenenue B Kypc «IKCIIepUMEHTAJIbHAA XUMHUA-9» (2 1)
1. Beoonwtii uncmpykmac no Th Hatb TIOHSTHE o | 1.MortuBanus K. YVY/]. 1 Texnuka
Xumus — HayKa SKCIICPUMEHTAJIbHASL. npeaMeTe XMMUH. | HAyYCeHHsI 1.Paspeenne 0€30MMacHOCTH B
P CdopmupoBatsb peaMery KOH(IIHKTA KabuHeTe
Jemoncmpauuonnwtii onotm Ne 1. | nepsoHavanbHbIe XHMHS 2.VupasneHnue XMMHH LEHTpa
O3nakominenue ¢ J1ad6OpamopHvim | MIPEACTABICHUS: 2.Pa3BuBath MOBEICHUEM TTapTHEpa «Touxka Poctay.
obopyoosanuem; npuémol Ge30nacHoll | a) 0 BEIECTBE, a TAK)KE O | IYBCTBO ILYVY. 3HAKOMCTBO C
pabomut ¢ HUM. MPOCTBIX M CJOXHBIX | TOPAOCTH 3a 1.®opmupoBanue obopyoBaHueM
BEIIIECTBAX; POCCHICKYIO MO3HABATENBHOMN LIENN
0) HayaTh (POPMHPOBATH | XUMHUYECCKYIO e CuMBOJBI
YMEHUE XapaKTEPpHU30BaThb HayKy XUMHNYCCKUX
BEIlleCTBa, UCMONb3ys s | 3.HpaBcTBeHHO- JJIEMEHTOB
3TOr0 WX (PU3UYECKHE | ITUUECKOE o  XuUMHYECKHE
CBOICTBA. OLICHUBAHHE (bopmyisl
TepmuHbL
AHanus u
CHHTE3
P.YVY].
1.llenenonaranue u
[UIAHUPOBAHUE.
2. BxoaxHoe TecTupoBaHue 1Mo 1
TCOPECTHYECCKUM U
NMPaKTHYECKUM 3HAHUAM 3a 8
KJIacc
Pa3zpnen 1. MHoroodpa3ue XuMu4eCKUX peaKkluil B IKCNePUMEHTAIbHOM xumuu (154)
Tema 1. Xumuueckue peaxyuu (6 u)
3. | Ilpakmuueckas pavoma Ne 1 YMeHue no1b30BaThCs PasBuBath PeryasTuBHble: HaTuux
«IIpasuna mexnuxu 6e3onacnocmu HarpeBaTeIbHBIMU yMeHUs OcyIecTBistoT TeMIepaTypbl

S7




npu pabome c 1a60pamopHvIM npudopamu OIICHUBATh MOMIArOBBIN KOHTPOIh (Tepmorap-
obopyooeanuem.Hzyuenue cmpoenus CUTYaIMIO U II0 pe3yIbTaTy HEIH1),
naamenuy) OIICpaTHUBHO Ilo3naBaTenbHbIe: CIIMPTOBKA
MPUHUMATH CrposT peueBoe
peleHue, BBICKa3bIBaHUE B
HaxOJIUTh YCTHOHM ¥ TUCbMEHHOU
aJIcKBaTHBIC dhopme
CHOCOOBI KoMMyHHUKAaTHBHbBIE:
B3aUMOJICHCTBA  YUHUTHIBAIOT pa3HbIC
I C MHEHHS U CTPEMSITCS K
OTHOKJIACCHUKA  KOOPJHHAIIUHI
MU BO BpeMSs Pa3IMYHBIX TIO3UIUN B
MPOBEACHUS COTPYAHUYECTBE
MPaKTUYECKON
paloTHI.
OBP B 3kcnieprMeHTaTbHON 3HaTh ONpeeIeHus ®opmuposats  [lo3HaBaTe/bHBIE: §1, JaTtauk
XUMIH OKHCJIUTEIBHO- 5 MOTMBALMIO K BBEIOMPAIOT OCHOBAHUS U TeMHePaTYE’H
TaGopamopnuiii onsim Mo 1 BOCCTaHOBHTEIEHOM LeneHanpasneH  KPHTEPHH JUIA TUTATHHOBBIN
pC€aKkuun, OKHUCIIUTCIIA, _ KﬂaCCI/ICbI/IKaHI/II/I
«”3.1"5"””3 peaxyuu e3au- BOCCTAHOBHTENA. YMeTh | peakuuii
MoOelicmeus cynbhuma HAMPUA ¢ | ypaBHUBATH HosHasatesbno  PEOGPA3OBHIBATH
HEPOKCUOOM 6000pOOay OKHUCJIMTETIEHO- . HHPOPMALIHIO U3
BOCCTaHOBHTEIEHBIC " OJTHOTO BHIA B APYTOit
PCAKLIH, pasbhACHATH AGATENLHOCTH, U BBIOHMpATH 1151 ce0s1
MPOIIECCHl OKHCICHUS W | OCO3HAHHOE, Y 106HY 10 opMy
BOCCTaHOBJICHUS, yBaXuTenbHoe
OPUBOJIUTH MPUMEPHI " ukcanun
OKHCIHUTEIbHO- noBpoxenatens TPCACTABICHUA
BOCCTAHOBHTEbHBIX Hoe :2?;.1’11);4:;::[:]6‘
PpeaxImid. :
OTHOLWEHWE K BBIJBUTAIOT BEPCUU
Apyromy pemeHust mpooIeMsl,
4yenoseKy, ero 0CO3HABaTh KOHEYHBIH
MHEHMUI0, pe3ynpTar
Mmnposo3speHn  KomMMmyHuKaTHBHBIE:
10. OTCTaWBAaTh CBOIO TOUKY
3peHUs1, TPUBOIUTH
apryMeHTHI,
TOATBEPXKIAs UX
(hakramu
pasnuyaTh B yCTHOM
pevr MHEHHE,
JI0Ka3aTeNnbCTBa,
THIIOTE3bl, TCOPHH
TemoBoi 3(1)(1)eKT XUMHYECKUX | 3HaTh dopMupoBaTh PerynsiTuBHbIe: §2 Jaruuk
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peakuuii. [TousTre 00 3K30- U KJIacCU(UKAITUOHHBIN LEIIOCTHOE BBIJIBUTAIOT BEPCUU TEeMIIePaTyphI
SHIOTEPMHUUYECKHX PEAKIIHSIX. MIPU3HAK MHUPOBO33PEHUE,  PEIICHUs MPOOJICMEI, ) TUTATHHOBBIN
9 TEPMOXUMHYECKUX COOTBETCTBYIOL  OCO3HABaTh KOHCUHBIN
Hemoncmpayuonnwtii onotm Ne .
peakuuii. [loHnmars ee pe3yJibTar
2lpumepsi oxs0- u . 3HAUYEHHE TEPMHHOB: coBpemenHoMy  Ilo3HaBaTtesbHBIE:
OHOOMEPMUECKUX P caryuu. TEIIOBOH 3P PeKT YPOBHIO BBIOMPAIOT OCHOBAHUS U
Hemoncmpayuonnslii onvim Ne 3 XIMHUYECKON peakuuny, pa3BUTHA KPUTEPHH IJIS
«Tennosoii 3pgpexm TEPMOXUMHUYECKOE HAyKH. KITacCH(pUKAIINA
pacmeopenusn eeuiecme 6 600e» YpaBHEHHE PEAKIIUH, peakiuit
9K30- U peoOpa3oBHIBATH
SH/IOTEPMHYECKIEC HHOOPMALIHIO U3
peakuuu. YMeTb OJIHOTO BUJIA B IPyroi
3aMUChIBaTh U BBIOUpATh JUIst ceOst
TEPMOXUMHUYCCKHE yno0Hy0 hopmy
YpaBHCHHS PEaKIUi U ¢bukcarmu
BBIUHCIIATh KOJIMYECTBO NpE/ICTaBICHUS
TEIJIOTHI TI0 uHpOpMAITUH
TEPMOXUMIIECKOMY
YPaBHEHHUIO PEaKIHH.
CKOpOCTh XMMHUYECKUX 3HaTh ompeereHue ®opmupoBath PeryasiTuBHbI€: §3 Hatunk pH
peaKiuii CKOPOCTH XHMHUECKOH MOTHUBAINIO K CaMOCTOSTEITFHO
. peakunu U eé [eNICHANPABICH  OOHapYXHUBAIOT U
ﬂemoucmpauuormbm onvim No o .
ABsaunodeticmeue uuika ¢ comanod | SEEMCAMOCTE OT ycnopui | HOH } (hopMyIHpYIOT
. Y MPOTEKaHUSI PEaKIHH. MO3HABATEJILHON — Tpo0OIIeMy.
u yrey CHOE‘ Kuciromamu. Tlonumars 3HaueHUE JIESATEIILHOCTH, Ilo3naBaTeabHbIE:
Bsaumooeicmeue PARYIUPOEANHOCO TEPMHHOB «KaTaJU3aTOP»,| OCO3HAHHOE, BBISIBIISIIOT MPHUYUHBI U
YUHKA U YUHKOGOU NI € COTAROU CHHTHOUTODY, YB@KHUTEIBHOE U CIICJICTBHS SIBIICHUH,
xucnomot. B saum oaeucm(nfe 01<cu?a «hepMeHTBD». noOpokenarenab  CTPOST JOTUYECKHE
meou(ll) ¢ cepuotl kucnomotul pasHotl HO paceyxeHns,
KOHYEeHmpayuy npu pPa3HbIX yCTAHABIHBAIOT
memnepamypax. § TIpHIHHHO —
Jlabopamopnotii onvim Ne 2 CJICZICTBEHHBIE CBSI3U
«HM3menenue pH 6 xo0e KoMMyHMKATHBHbIE:
OKUC/ITUMEIbHO-60CCMAHO- YUHUTBHIBAIOT Pa3HbIE
6UMETbHBIX PeaKuuil) MHCHHS I CTPEMATCA K
KOOpPJIUHAIMN
Pa3JIMYHBIX MO3UIINI B
COTPY/JHUYECTBE,
(bopmMyIHpYIOT
COOCTBEHHOE MHEHHUE H
TIO3HIIHIO
Ilpakmuueckasn paboma Ne2. YmeTs ompenensats, kak | Pa3zBuBaThb PeryasiTuBHbIC: Jatunx
H3yuenue enuanus ycioeuii U3MEHHUTCS CKOPOCTH YMEHUS OCYHIGCTBJESHOT HAIPSHKEHUS
PEaKIMy O] BIHMSHAEM OIICHUBATh MTOMIATrOBBIN KOHTPOIIh
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npoeedeHuUss XUumMu4uecKoil

pa3inuHbIX (akTopoB

CUTyalluro "

0 pe3yabTaTy

peaxyuu na eé ckopocms. T OIIepaTUBHO Ilo3HaBaTe/bHBIE:
TP MPUHUMATD Crtposr peueBoe
. pelieHue, BBICKa3bIBaHUE B
Jlabopamopnuwiii oneim Ne 3 HAXOIUTh YCTHOI ¥ IUCBMEHHOH
«CpasnumenvHnas xapaxkne- a7eKBATHBIC dopme
PUCMUKA 80CCMAHOBUMENILHOU CITOCOOBI KoMMyHUKaTHBHbBIE:
CROCOOHOCIU MEMA108) B3aUMOJICHCTBU  YUHUTHIBAIOT pa3HbIC
s C MHEHUS U CTPEMSTCS K
OJIHOKJIACCHMKA  KOOPAMHALUHU
MU BO BpeMs Pa3IMYHBIX NO3ULMI B
MIPOBEJICHUS COTPYIHUYECTBE
MPaKTHYECKOU
paloTHI.
ITogrotoska k 'MA 1.3akperuieHne 3HaHUN U 1. Ymenue K.YY/.
MIPaKTUYECKHX, OpUEHTUPOBATHC YMEHHUE
pacUeTHBIX HABBIKOB y4- s Ha CaMOCTOSITENILHO
csl. MMOHUMAaHNE OpraHU30BBIBATH
2.YMeHue pelaTthb MPWYHH ycriexa  ydeOHoe
TUIIOBBIE IIPUMEPBI B yueOHOM B3aUMOJICHCTBHE B
KOHTPOJbHO- JIeATETbHOCTH rpyrmne
U3MEPUTENBHBIX ILYY .
MaTepHuagoB YMenue:

* OCYIIECTBIIATH aHAH3
00BEKTOB C
BBIJIEJICHUEM
CYIICCTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISATH CHHTE3
KaK COCTaBJIEHUE
LIEJIOTO M3 YaCcTe.
P.YVII.

YMeHus:
1.0cyiecTBasATh
HTOTOBBIA U
MTOMIArOBBIN KOHTPOITh
10 pe3yibTary;

2. AnexBaTHO
BOCIIPUHHUMATH OICHKY
YUUTEIS;

3. Paznuyath ciocod u
pe3yJIbTaT ACHCTBHS

Tema 2. Dnexkmporumuueckasn ouccouuayusn (9 u)
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9. DIEKTPOIUTHYCCKAS 3HaTh OmpejeNieHuUs dopMupoBathb PerynsiTuBHbI€: §6 JaTtuuk
JUCCOLHALIHS — IJIaBHOE MOHATUH «3JEKTPOJMUT», | OTBETCTBEHHOE CTaBsT y4cOHYIO 3EKTPO-
o CHEDJICKTPOJIUATY, OTHOIIICHHE K 3a/1a4y, ONpeAesor MPOBOJHOCTH
ycnoBne HpOTCKAHH PeaKIi B «OIEKTPOJIUTHYECKAS YYECHHUIO, TOCJIEIOBATENLHOCTD
pacTBOpax. JICCOIHAIA». YMETh TOTOBHOCTb H HPOMEXkKYTOUHBIX Henei
Hemoncmpayuonnstii onvim HJUTIOCTPUPOBATH CITOCOOHOCTh K C yY€TOM KOHKPETHOTO
NedHcnvimanue pacmeopos sewyecme | IpuMepaMyu N3y4eHHBIE CaMOpPAa3BUTHIO pe3yJbTarTa,
HA 97eKMpUYecKyio npo8oouUMoCHb. TOHATUSL U OOBSCHATH u COCTABILAIOT IUIaH U
Hsuoicenue uoHO8 8 1EKMPULECKOM MIPUYINHY camMoo0pa3oBaH  aNTOPUTM JCHCTBUI
noe. AIEKTPOIPOBOIHOCTH nio. PazeuBate  Ilo3HaBaTe/bHBIE:
BOJHBIX PacTBOPOB KOMMYHHKATHBH  CaMOCTOSTEIHHO
Hemoncmpayuonnwiit onvim Ne5 COIICH, KHCIIOT U yio BBIICTISAIOT
«Inekmponumst u ieJI04eH. KOMIIETCHTHOCT  (DOPMYJIUPYIOT
HeINEKMPoAUMbL» b, YMEHUE M03HABATENbHYIO 1Eb,
yBa)KaTh HHYIO UCIIOJB3YSl 001IMe
TOYKY 3pCHHUS TPUEMBI PEIICHUS
npu 3aj1a4
o0cyKIeHnu KoMMyHHKaTHBHbBIE:
poOIEMEL. KonTtpons u oneHka
JIEACTBHI MmapTHEpa
10. DIEKTPOTUTHYCCKAS 3HaTh ompeerneHus ®opmupoBath PeryasiTuBHbI€: §7 PeaxTuBbl u
JUCCOMMAIUS KUCIIOT , IIEI0Uei TOHATUH «KHUCIIOTaY, OTBETCTBCHHOE CTaBAT y4eOHYIO XUMHYIECKOE
. «OCHOBaHHE», «CONBY» C | OTHOIICHHE K 3amady, OTPeIeNioT obopynoBaHue
1 COJICH. TOYKU 3pEHHUs TeOpHu YYECHHIO, MocIe0BaTeNbHOCTh PeakTuBbI 1
3IEKTPOIUTHIECKOM TOTOBHOCTh H MIPOMEXYTOYHBIX IENeH XUMHYECKOE
JUCCOUMAINH. YMeTh CHOCOOHOCTh K C y4eTOM KOHKPETHOTO o0opyoBaHue
OOBSICHATH OO0IIIHe CaMOPa3BUTHIO pe3yibTara,
CBOMCTBAa KHCIOTHBIX u COCTABJIAIOT IUIaH U
ULICIIOYHBIX PACTBOPOB camMo00pa30BaH  aTOPUTM JeHCTBHIA
HAIMYAEM B HUX HOHOB | HIO. I[lo3naBaTeabHbIE:
BOJIOPOJIa W THUAPOKCHUJ- CaMOCTOSITEITFHO
HOHOB COOTBETCTBEHHO, a BEIJICIISFOT
TaKkXe COCTaBIISTh (dhopMyIHpyIOT
ypaBHEHHS MMO3HABATENBHYIO [1EJTb,
ANEKTPOIUTHICCKON HCTIONB3Ys 00IIne
JQUICCOIMAITIN KHCIIOT, MIPUEMBI PEIICHHUS
OCHOBaHUN M COJEH. 3a1a4y
KoMMyHUKATHBHbIE:
Kontpons u onienka
JIeHCTBUI IapTHepa
11. | CunpHBIE U CIIa0BIE 3HaTh OMpejeNeHus ®dopmMupoBath PerynsiTuBHbIE: §8 JaTauk
IIEKTPOJIHTHL. MTOHATUH «cTeneHs. OTBETCTBCHHOE CTaBsT y4eOHYIO JNEKTPO-
JaGopamopnsiii onvim Ne 4 IEKTPOITUTHICCKOM OTHOIIICHHE K 3a/a4y, OMPEICIISIOT MPOBOJTHOCTH
JIICCOIIMAITIIY, «CHIIbHBIC | YUCHUIO, MTOCTICTOBATEILHOCTh
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«CunbHble u craovle 31eK-

QJICKTPOJIUTBIY,
« CJ'Ia6I>Ie3HeKTp0J'II/ITLI».

TOTOBHOCTh U
CIIOCOOHOCTH K

MMPOMCIKYTOYHBIX ueneﬁ

mpoJjiumast» C YUE€TOM KOHKPETHOT'O
Ilonumarp pazHuiy CaMOPa3BUTHIO pe3yibrara,
MEXAYy CHJIBHBIMU U u COCTABJISIIOT IJIAH U
CJTa0BIMU AJICKTPOJIUTAMHE | caMOOOpa30oBaH  AJTOPUTM JIEHCTBHI
HI0. ITo3HaBaTesibHBIE:
CaMOCTOSITEIHHO
BBIJICTISIIOT
(hopMyHpyIOT
TO3HABATEIBHYIO b,
HCIIOJIB3Ys 001IHe
MIPUEMBI PELICHHS
3a1a4
KoMMyHUKAaTUBHBIE:
KonTtpoms u oneHka
JIeHCTBUI apTHEpa

12. Peakuuu noHHOr0 06MEHa. 3HaTh onpe/eeHne ®opmupoBatb Ilo3naBaTeabHbIE: §9 Jlatuuk
JaGopamopnuii onvim Ne 5 peaxIuii HOHHOTO OOMEHa, | MUPOBO33PEHHE, CaMOCTOSTEILHO 3JIEKTPO-
«B3aumodeiicmeue 2udpoxcuoa YCIIOBUSL UX TMPOTEKAaHMs. | COOTBETCTBYIOII  BBIJEIISIOT MPOBOIHOCTH,
Gapus ¢ ceproii Kuciomoin» YMeTh COCTaBISATH ) ee (hopMyIHpyIOT Jo3aTop 00bEMa
Ioxroroska k TUA MOJHBIC W COKpalI€HHBbIE | COBPEMEHHOMY  IO3HABaTENIbHYIO IICJIb, KUIKOCTH, OF0-

HWOHHBIE YpaBHEHHS YPOBHIO HCIIOJIB3Ys 001IHe peTka
HEOOpaTUMBIX PEaKIui W | pa3BUTHSI TIPUEMBI PEIICHUS
Pa3bACHATh MXCYIIHOCTh, | HAYKH, 3a1a4y
MPUBOJUTH TPUMEPHI KOMMYHHUKaTHBH KoMMyHHKaTHBHbBIE:
peakuuii HOHHOTO YIO KoHTponb u onienka
oOMeHa, MAymuX 0 KOMIIETEHTHOCT  JI€MCTBUH MapTHepa
KOHIIa. b U YBaXXCHUE

K WMHOU TOYKE

3peHusl Mnpu

00CyKIeHUH

pe3yNbTaToB

BBITIOJTHEHHOU

paboTHI.

13. Peakuuu nosHoro oomena. YMeTb NpUMEHSITh PasBuBath PerynsiTuBHbIe: MOBTOPUTH | JlaTuuk
Jla6opamopuutii onvim Ne6Peaxyuy | T€OPETHUECKHE SHAHUA YMEHUS OcymeCTBJEa}OT §9 3JIEKTPO-
obmena Mexrcdy pacmeopamu | 1@ TPAKTHKE, OOBSCHATL | OIlEHUBATH TIONIArOBBIA KOHTPOJIb MIPOBOAHOCTH
SNeKmpPONUMO. pe3yAbTaThl MPOBOAUMBIX | CHUTYaIlUIO U 10 pe3yibTaTy
Jadopamopnviiic  oneim  Ne 7 OTIBITOB, XapaKTEPU30BaTh | ONEPATUBHO IMo3HaBaTe/IbHBIE:

«O6pazosanue coneii ammonus» ycnmamz MPOTEKAHUS MPUHUMATD Ctposr peueBoe
Ioxroroska k THA peakuuii B pacTBopax pelieHue, BBICKa3bIBAHNE B §
3JIEKTPOJIUTOB 10 KOHLA. | HAXOAUTh YCTHOM M MMCbMEHHOMN
aJIeKBaTHBIE ¢dopme
CHoco0BbI KoMMyHUKaTUBHBIE:
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B3aUMOJICHICTBY  YUHTHIBAIOT Pa3HbIE
s C MHEHHUS U CTPEMSITCS K
OJHOKJIACCHMKA  KOOpPJAUHALUHU
MU BO BpeMs pa3IMYHBIX NO3ULUHI B
MPOBEACHUS COTPYAHUYECTBE
MPaKTHYECKON
paboTHI.
14, Ilpakmuueckas paboma No3. YMeTh 0CyIIeCTBIATh dopmupoBath PerynsiTuBHbIe: Peaxtusbl u
«Pewenue XMMHYECKHE OIIBITHI HA MHPOBO33DEHHE,  CTaBAT YYEOHYIO XMMHYIECKOE
3HAaHHME KaYECTBEHHBIX COOTBETCTBYIOII  3aJady, ONPEIEIIAIOT obopynosare
IKCnepumenmaibHblx 3a0au Ha ..
peakiuii; COCTaBIATh ee NOCJIEIOBATENBHOCTD
onpedenienue  KAMUOHOE U | porupe COKpAIIEHHBIE | COBPEMEHHOMY  IIPOMEXYTOUHEIX IeNeit
anuonoe»Th HOHHBIC YPaBHCHMS YPOBHIO C Y4€TOM KOHKPETHOI'O
HEOOpaTUMBIX peaKIUi U | pa3BUTHUL pe3yJbTara,
Pa3bICHATh MX CYIIHOCTh. | HAYKH, COCTaBJIAIOT IUJIaH U
XapaKkTepu30BaTh KOMMYHHMKAaTUBH  aJITOPUTM JCHCTBUI
YCIIOBUS TEUECHHUS yIo ITo3naBaTeJbHBIC:
peaxIuii, UAyMmux 10 KOMIIETEHTHOCT ~ CaMOCTOSITEIBHO
KOHIIAa, B PacTBOpax b U yBaXXECHUE BBIACIISIOT
3JIEKTPOJIUTOB. K MHOM TOYKE (hopMyIHpYIOT
3peHusl Mpu M03HABATENbHYIO LENb,
00CyXIIeHUH HCIIOJIB3Ys 001IHe
pe3yNbTaToOB MIPUEMBI PELLIEHUS
BBITTOJIHEHHOU 3a1a4y
paboThI. KoMMyHUKaTHBHBIE:
KonTtpoms u oneHka
JIeHCTBUI apTHepa
15. Fudpo JIU3 COJlelL. 3HaTh ompejeNieHre dopmupoBatb PeryasituBHble: § 10 PeakrtuBbl u
IMoaroroska k TUA THIPOJIN3a CONEH. YMETh | OTBETCTBEHHOE BHOCSIT HEOOXOIUMbIE XUMHYECKOE
OTIPEJIeNIATh XapakKTep OTHOIIICHHE K KOPPEKTHBEHI B JICHCTBUE 00opy10BaHUE
Cpellbl pacTBOPOB COJIEH | YYEHHIO, 1OCJIE €r0 3aBEPIICHUS
10 UX COCTaBy. TOTOBHOCTh U Ha OCHOBE €r0 U y4eTa
COCOOHOCTh K XapaKTepa CACTaHHBIX
CaMOPa3BUTHIO OIOOK.
u Ilo3naBarenbHbIe:
camMo00pa3oBaH  CTpPOST pedeBoe
1o, BBICKa3bIBaHUE B YCTHOM
U TUCbMEHHOU (hopme
KoMMyHUKaTHBHbBIE:
KOHTPOJIUPYIOT
JICHCTBUS IAPTHEPA
16. Ilpakmuueckasn paboma Ned. YMeTh NpUMEHATH Pa3BuBath PeryasituBHble: IToBTOpuUTH PeakTuBbl U
Pewenue TEOpPEeTUYECKHE 3HAHUS yMeHuUs OcymiecTBIsOT 1o XUMHYECKOE
Ha IIPaKTHKe, OOBSICHATH | OLICHUWBATh MOLIAroBbII KOHTPOJIb yueOHHKY | obopyJoBaHue
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IKCREPUMEHMAIbHbBIX 3aoaq no | pe3yabTarbl MPOBOAUMBLIX | CUTyallUlO U o pe3yJibTaTy Marepual
meme «Inekmponumuieckasn OTBITOB, XapaKTEPU30BaTh | ONEPATUBHO Ilo3HaBaTe/bHBIE: rasbl 11
0 TE YCIIOBUSL MPOTEKAHUS MPUHUMATD Crtposr peueBoe
uccouuauuiy. peakuuid B pacTBopax pelieHue, BBICKa3bIBaHUE B
9NEKTPOIIUTOB A0 KOHIA. | HaXOJUTh YCTHOM ¥ MMCbMEHHOMN
aJIcKBaTHBIC dhopme
CHOCOOBI KoMMyHUKaTHBHBIE:
B3aUMOJICHCTBA  YUHWTHIBAIOT pa3HbIC
s C MHEHUS U CTPEMSATCS K
OJIHOKJIACCHMKA  KOOPAMHALUHU
MU BO BpeMs Pa3IMYHBIX NO3ULMI B
MIPOBEJICHUS COTPYAHUYECTBE
MPaKTHYECKOU
paloTHI.
17. | TecTOBBIM KOHTPOJIbHO YMeTh HCNOIB30BaATH ®opmupoBatb PeryasitTuBHbI€: 1 IloBTOpUTH
pazodeny «MuorooGpasue NPUOOPETEHHBIE 3HAHUS. | OTBETCTBEHHOE OCYILECTBIISIOT o
., OTHOLIEHHE K NOLIArOBBIA U UTOTOBBIN yueOHHUKY
XHMH1ECKUX peaKHIiI'ﬂ B Y4EHHIO, KOHTPOJIb 10 Pe3yJbTaTy. MaTepHan
IKCIICPUMECHTAJTBHOU XUMUH» TOTOBHOCTh U [JIaBBI
Croco0HOCTh K
CaMOPa3BUTHIO
u
caM000pa3oBaH
UIo0.
Pa3nen 2. IIpakTHKYM 10 M3YYEHHIO CBOHCTB MPOCTHIX BEIECTB: HEMETAJLJIOB M METAJLJIOB, HX coefuHennii (394)
Tema 3. Cesoiicmea 2anozenos(5 u)

18. | T"ajtoreusr: (bﬂgnqecKHe u 3HaTh 3aKOHOMEPHOCTH dopmupoBatb PeryasituBHble: 1 §12 PeakrtuBbl
XHMHUECKIe CBONCTRA U3MEHEHHs CBOMICTB LEJIOCTHOE [Inanupytot cBou XUMHUYECKOE
Jlemoncmpauuonnsiii onsim Ne6 3JEMEHTOB B A-rpynmnax. | MUPOBO33pEHHE, AEHCTBHUS B CBASHC obopynoBaHue
Dusieckue Ceolicmed 2A1oeeHos. YMeTs naBaTh COOTBETCTBYIOII  IOCTaBJICHHOH 3a7auel U

P . XapaKTEPUCTUKY ee YCIIOBUSIMU €€ pEeLICHUs
Aabopamopnsiii onvim 5 3JIEMEHTOB-TAJOreHOB Mo | coBpemMeHHOMY  Ilo3HaBaTenbHBbIE:
Ne8Pacnosnasanue consnoii kucnomet, | ux nonoweHmo B YPOBHIO CraBsT u OPMYITHPYIOT
X10pu008, 6poMU06, UOOUN08 U 1100d. HNEepUOTUUECKO TabuuIe | pa3BUTHS LEJH U TPo0JIeMbl ypoKa
TP 1 CTPOEGHHUIO aTOMOB. HayKH. KoMMyHUKATUBHBIE:

AJniexBaTHO

HCIIONIE3YIOT PeUeBhIE
CpelcTBa s

3¢ eKTHBHOTO
peureHus
KOMMYHHUKATHBHBIX
3a1a4 JIN4YHOCTHBIE:
PasBuBaior oco3HanHOe
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OTHOIICHUE K CBOUM

COOCTBEHHBIM
MOCTYNKAM
19. Xnop. CaoiicTtBa u 3HaTh CBOMCTBa XJOpa dopmupoBarb PeryasituBHbI€: § 13 Anmnapar s
IPUMEHEHHE XJIOpa KaK MpPOCTOr0 BEIECTBA. | LIEJIOCTHOE Paznmnuarot c130c06 u MIPOBEJICHUS XU-
TP YMeTh CcOCTaBIsITh U MHPOBO33PEHUE, Ppe3yibTaTr AeUCTBUA MHUYECKUX TPO-
Jemoncmpauuonnsiii onsim Ne 7 OOBSCHATH C TOYKH cootBercTByton  Ilo3HaBaTeJbHbBIE: riecco (AITXP)
- 3peHHs OKWCJICHUS H ee Bnazetot o6mum
«Hsyuenue dms’uflecmlx u BOCCTAHOBJICHHS COBPEMEHHOMY  NPHUEMOM PEIICHHs
XUMUUECKUX CEOUCME XT10PA) YpaBHEHHS peakimii, YPOBHIO 3a1aq
XapaKTepU3yIOIINX pa3BUTHA KoMMyHHUKAaTHBHBIE:
XUMHUUYECKHE CBOICTBa HayKH. [oroBapuparorcs o
XJopa. COBMECTHOH
JESITeBHOCTH, MPUX OIS
K 00I11eMy pelICHHIO
20. | CoenuHeHUs rajJloreHoB. 3HaTh cnocob monydeHus | BocnuteiBaTh ITo3HaBaTenbHbIE: § 14 PeaktuBbl
XI10pOBOIOPOI. XJIOpOBOAOPOAA B POCCHICKYIO Bnazerot o6mum XUMHYECKOE
Jlemoncmpauuonnsiii onsim Ne§ 11a00paTopud U yMeTh Fpa)K}laHCKyIO' HPUEMOM pEIICHUs 3a.z[aq 00opyoBaHue
Monyuenue x10posodopoda u cobupaTh €ro B WJCHTUYHOCTD: KoMMyHHUKaTHBHBIE:
pacmeopenue ezo 6 6ode. mpoOupKy, Koily. YMETh | MaTpHOTH3M, I[OFOBapI/IBEl}OTCSI 0
TP XapaKTepH3OBaTh TM000BE 1 COBMECTHOI
CBOWCTBa XJIOPOBOAOPOJA. | YBaXKEHHUE K JEeSITeTHbHOCTH, TIPUXOMSAT
OteuecTsy, K 00IIeMy peIIeHHo.
YYBCTBO PeryasiTuBHbIE:
rOpAoOCTH 3a IInanupyor cBou
OTCUECTBEHHYIO  JICHCTBUS B
HayKy. COOTBETCTBUH C
NIOCTaBJICHHOMU 3aJauell u
YCIOBHSAMU €€
peanu3aum
21. Ilpakmuueckas paboma Ne 5. 3HaTe oOmme u PazBuBath PeryasiTuBHbIC: IloBTopn | PeakTuBbl 1
Honyuenue conanoii kucnompr | WHWBHIAYAIbHBIC YMEHIA Ocyuectaiior §E§ 12 | xmwirieckoe
o CBOHMCTBA COJITHOU OLICHMBATh MOIIArOBbIM KOHTPOJIb 060p}’£l0BaHI/Ie
u usyuenue ee ceoiicme. Th
KHCJIOTH. YMETh CUTYaIlI0 U 10 Pe3yJbTaTy
TP OTJIIMYATh COJSIHYIO OTIepPaTUBHO I[lo3naBaTeabHBIE:
KHCJIOTY W €€ COJH OT MPUHUMATD Crposr peueBoe
JIPYTUX KUCJIOT W COJEH. | perieHue, BBICKa3bIBaHUE B
YMeTh NpUMEHSTh HaXOJUTh YCTHOM ¥ MUCbMEHHOMU
TEOPETUYECKHE 3HAHUS aJIeKBaTHBIC dbopme
Ha TIPAaKTHKE, OOBSCHATH | CIIOCOOBI KoMMyHUKAaTHBHbIE:
pe3yibTaThl MPOBOAVMBIX | B3aUMOACWCTBH Y UHTHIBAIOT pa3HbIE
OIBITOB, XapaKTEPH30BaTh | I C MHEHHUS U CTPEMSITCS K
YCIIOBHSL TPOTEKAHUS OJTHOKJIACCHHKA  KOOPIHHAIIUH
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PeaKIuid. MH BO BpeMs Pa3IMYHBIX TIO3HUIUN B
MIPOBEJICHUS COTPYIHUYECTBE
MPaKTUYECKOi
paloTHI.
22. | TloarotoBka k THA 3akpernieHue 3HaHui 1 YMmenue K.YVI.
PaCcUYCTHBIX HaBBIKOB yU- OpUEHTHPOBATHCA Y MEHHE
csl. Ha IOHUMAaHHe CaMOCTOSTEITFHO
YMeHne pemaTts TUIOBEIE | IPUYWH yCIIeXa B OPTaHU30BHIBATH
MIPUMEpPHI KOHTPOJIBHO- yueOHOH ydebHoe
HU3MEPHUTEITBHBIX JIESITeTbHOCTH B3aUMO/ICHCTBUE B
MaTepHuaoB rpyrmmne
ILYYA.
YMeHue:
* OCYIIECTBIISITH aHAJIN3
00BEKTOB C
BbIJIETICHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;
* OCYIIECTBIISATH CHHTE3
KaK COCTaBJICHHUE
LIEJIOTO U3 YaCTEH.
P.YYA.
YMenus:
1.0cy1iecTBIATh
HUTOTOBBIN U
MOIIArOBbIi KOHTPOJIb
IO Pe3yNbTaTy;
2. AnekBaTHO
BOCIIPUHHMATH OIICHKY
YAUTES;
3. Paznmugate ciocob u
pe3yJibTaT qeUCTBUS
Tema 4. Ceoticmea xucnopooa u cepul (7 u)

23. Kucnopon: nonyuenue u 3HaTh 3aKOHOMEPHOCTHU DopMupoBarth PeryasituBHbIC: § 17 PeaxTtussl u
XHMHYECKIe CBONCTRA. U3MEHEHHS CBOWCTB [IEIOCTHOE TUIHUPYIOT CBOH XUMHUYECKOE
Temoncmpanuonnviii onsim N 9, 9JIEMEHTOB B A-Tpynnax, | MUPOBO33pEHHE, JAEeHCTBUS B CBASMC o0opynoBaHue
«Ionyuenue u cobupanue kuciopoda ¢ | CTPEACTICHAE TOHATHS COOTBETCTBYION  IOCTABJICHHOMW 3a7aucii u
1abopamopuu AUIOTPONHU. Y METh ee YCIIOBUSIMU €€ PELICHHUS.
U 3ANOTHEHYE UM 2a30MEMPAY JIaBaTh XapaKTECPUCTHKY coppemenHomy  Ilo3HaBaTeJbHBIE:
JaGopamopnstii onsim Me9. 3JIEMEHTOB U MPOCTHIX YPOBHIO CTaBsIT U POPMYJIUPYIOT
«Topenue cepvi na 603dyxe u 8 BEIIECTB MOATPYIIIHI pa3BUTHA LIEJTA ¥ IPOOJIEMBI YPOKa

KHCJIOPOAa 1O WX HayKH. KoMMyHUKaTHBHbBIE:

Kucnopooe»

Jabopamopnuiit oneim Nel ().

IIOJIO)KCHHKO B

AACKBATHO UCIIOJIB3YIOT
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«l'openue snceneza, meou, mazHus Ha

MIepUOANYECKON TabiuIe

PEUCBbIC CPEACTBA JIsA

6030yxe u 8 Kuciopooe» U CTPOCHHIO aTOMOB. 3¢ eKTHBHOTO
YMeTh OOBSCHATS, peeHus
MOYEeMy YHMCIIO TPOCTHIX KOMMYHUKaTHBHBIX
BEIIECTB B HECKOJBKO 3a1a4
pa3 MPEBHIIACT YHCIIO
XIMHYIECKHX DJIEMEHTOB.

24, Cepa. XuMHUYECKHE CBOMCTBA 3HaTh (uU3MUecKHe U ®opmupoBanne  PeryasTuBHbIe: PeaxTuBsl,
cepbl XIMHUYECKHE CBOICTBa [[EJIOCTHOTO Pasmigarot crrocob u KOJUICKIIHH U
Jlemoncmpayuonssiii onvim cepel. YMeTh COCTABIATD | MHPOBO33PEHHA,  PE3YIBTAT ICHCTBHSA XUMHYECKOE

YpaBHEHHS DPEaKIii, cootBercTByton] Ilo3HaBaTe/bHBIE: obopynoBaHue
Nel0.Annomponnvie moougurayuu
0 6 TTOITBEPKTATOTITHX ero Bnazetot o6mum
cepot. 3H?K0Mﬂe’g‘e co p(c)wuamuv OKHCIJIUTEJIbHBIE U COBPEMEHHOMY  TIPHEMOM PEICHUS
cepel U ee NpUpooHbIX COCOUHEHUL. BOCCTaHOBHTEIIbHBIC YPOBHIO 3a71a4
CBOICTBa CepBbl, pa3BUTHUSA KoMMyHUKaTHBHBIE: § 18
CpaBHMBAaTh CBOMCTBa HayKH. JoroBapuBaroTcs 0
MIPOCTBIX BEILIECTB CEPBI COBMECTHOM
U KHCIIOPOAA, Pa3bSICHATH JeATeIbHOCTH, IPUXO.Is
STH CBOWCTBA B CBETE K 00IIeMy pelIeHHo.
MIpeCTaBICHUN 00
OKHCITUTEIBHO-
BOCCTAHOBHTEIIEHBIX
mporeccax.
25. | Coenuuenus CepHI: 3HaTh cmocoO mosrydeHus | PopmupoBath  PeryjsiTHBHbBIE: § 19 Anmnapar s
CEPOBOIOPOI, Cepo80dopodHas | CEPOBOAOPOLa B OTBETCTBEHHOE  YYHTHIBAIOT IIPAaBHUJIO B NPOBEACHUS XU~
nabopaTopuu U ero OTHOIIEHHE K TUIAaHUPOBAHUH U MHYECKHUXPEaK-
kucroma. Cynbpuibl. y N
N CBONCTBa. YMeETh YYEHHUIO, KOHTpOJIE criocoba it (AITXP),
Hemoncmpayuonnbiii onvim 3aIiChIBaTh yPaBHEHHMS TOTOBHOCTh U pereHus npu-
Nel106pasysi npupoonvix cyrvguoos peaxIuid, crnoco6HocTh kK Ilo3HaBaTe/bHBIE: 60p s
u cynbghamos. XapaKTEepU3YIOIINX CaMOpPa3BUTHIO Hcnonb3yroT nouck noyyye-
Jlabopamopnotit onvim Nell. CBOMCTBA CEpPOBOAOPOJA, | U HEOOXOAUMOiA HUSI Ta30B MITH
ThKauecmeennvie peaxyuu na B MOHHOM BHJE, camMo00pa3oBaH  MH(MOPMAIIH /IS anmapart Kumma
cynbpuo-uonst & pacmeope. MIPOBOJIUTh KAa4YECTBEHHYIO | HIO. BEITIOJTHEHUSI YIEOHBIX Peaktussl,
TP Jlemoncmpayuonnsiii onsim peaxIuio Ha CyIbQHI- 3alaHui C KOJUICKIIHH U
Nel2: «Ilonyuenue ceposodopoda | MO HCTIONB30BaHHEM XUMHYIECKOE
- y4eOHO JIuTepaTypsl obopynoBanue
U u3yuyeHue e20 C60UCme).
. KoMMyHHKaTHBHbBIE:
Jlaoopamopnuiit onvim Nel2: K
OHTPOJIPYIOT
«Cunmes ceposodopooa. JIeliCTBIE TapTHEPA.
Kauecmeennvle peakyuu nHa
€eposooopoo u cynbhuovty
26. | Coenuuenus CepbI: OKCH]T CEPBI 3HaTh CBOICTBa DopMupoBaTh PeryasituBHble: § 20 Amnmapart s
CepHHUCTOrO Ta3a, OTBETCTBEHHOE  YYHTHIBAIOT IIPABHUJIO B MPOBEICHUS XU-

(IV), cepnucras kucnora u ee

CEPHHUCTOM MCIIOTHI.

OTHOIICHHUEC K

TIJIAHUPOBAHUHN 1

MUYECKUXpEaK-
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COJIH.

YMETh COCTaBIISITH

Y4EHHUIO,

KOHTpOJIE criocoba

it (ATIXP)

Jabopamopnviii onvim Nel3 TH YpaBHCHHS pPEaKIUii, TOTOBHOCTBh U peleHus
Kauecmaennvie peaxyuu o XapaKTepH3yIOIuX cnocobHocTh K Ilo3HABaTeJbHBIE:
CyAbUm- UOHBL € pacmeope. CBOWCTBA 3THX BEIICCTB, | CAMOPA3BUTHIO I/Icnonbz.y}oTvnoncx
. OOBSICHATh MPUIHHY u HE00X0AUMONU
JHemoncmpayuonnsiit onvim
. BBIITAJICHHS KACIOTHBIX camooOpa3oBaH  HWH(GOPMAIUX IS
Ne 13. «Hsyuenue ceoticme . JOX/IeH, POBOJUTH W10, OCHOBBI BEITIOJTHEHUSI yIeOHBIX
CEPHUCMO20 2A3a U CEPHUCMOU Ka4eCTBEHHYIO PEAaKLHMIO | SKOJIOTMYECKON  3a/laHuii ¢
Kuciombul» Ha CYJIb()UT-HOHBL. KyJBTYDBI, HCIIOJIE30BAHUEM
COOTBETCTBYIONI  Y4eOHOH TUTEpaTypHI
e KoMMyHUKaTHBHbBIE:
coBpeMeHHOMY  KOHTpomupyroT
YPOBHIO JIEHiCTBHE MAapTHEpA.
9KOJIOTUYECKOTO
MBIIUICHHSL.

27. | CoenuneHus CEePBI: OKCHJT CEPhI 3HaTh CBOKMCTBA ®opmupoBatb PeryasituBHbIe: § 21 PeakTuBsl u
(VI), cepHast KHCIIOTa U ¢ COJIH. pa30aBiICHHON CepHOA OTBETCTBCHHOE  Pa3zmuuaror c1joco6 u XUMHYECKOE
JaGopamopustii onvim Nel4 KHCJIOTBI. YMETh OTHOIIICHHE K pe3yJbTar AeHCTBUS obopynoBanue

3aMUCHIBATh ypPaBHCHUS YYCHHUIO, I[lo3naBaTeabHbIE:
TBKauecmsennsie pearcyuu peaxuui, TOTOBHOCTH M Bnazetot o6mum
HACYbGHaAm-UoHLL 6 pacmeope. XapaKTepPHU3YOLIHNX CIOCOOHOCTE K MPHEMOM PEIIEHHs
TP CBOWCTBa pa30aBICHHOW | caMOpa3BUTHIO 3amadq

CEpHOW KHUCIIOTHI, H u KoMMyHHKaTHBHbBIE:

Pa3bICHATH UX B CBETE camooOpa3zoBan  JloroBapuBarorcs o

npescTaBiIeHud 00 HI0. COBMECTHOH

3JIEKTPOJIUTUUECKOU JIeATeNIbHOCTH,

JTUCCOIIMAIIUY U OPUXOMAT K 00IIEMy

OKHCIIUTEJIbHO-

BOCCTaHOBUTEIILHBIX

mporeccax, IMPOBOAHUTH

Ka4eCTBEHHYIO PEaKIUI0

Ha Cynb(haT-HOHBEL.

28. | CBoiicTBa CepHOI 3HaTh CBOMCTBa JlnunocTtHbIE. PerynasiTuBHble: § 21 PeaxTuBbl u

kuciHoTsLIabopamopnsiii onvim KOHLIGI\:ITpI/IpOBaHHOI‘/'I ®dopmupoBats HJ‘IVaHI/Ip}IIOT cBOU XUMHYIECKOE
o . CepHOU KUCIIOTHl U OTBETCTBCHHOE  JICHCTBHSA B obopynoBaHue
Mel5H3yuenue ceoticme ceprou .
croco0 e€ pa30aBlCHHA. | OTHOIICHHE K COOTBETCTBUH C
Kucuombol VMeTh OTIIMYATH YUEHHIO, MOCTABJICHHOM 3amaueii

KOHIIEHTPHPOBAaHHYIO
CEpHYIO KHUCIJIOTY OT
pas0aBJeHHOH,
yCTaHaBJINBATh
3aBHCUMOCTb MEXTY
CBOWCTBAMM CEpPHOM
KHUCJIOTBL U €€

TOTOBHOCTh U
CIOCOOHOCTh K
CaMOpa3BUTHIO
"
camMo00pa3oBaH
0.

U YCIOBUSIMU €€
peanuzanuu
Ilo3naBaTeabHbIE:
BnaneroT obmum
MIPUEMOM PEILECHUs
3a1a4
KoMMyHHKAaTHBHBIE:
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IIPUMEHEHUEM Konrponupyror
JICWCTBHS ITapTHEpa
29. | Hoaroroska k TUA VYMmeTs pemath ®opmupoBats  PeryasiTuBHbIe:
pacyéTHble 3a/a4d MO orBeTcTBeHHOE  OCyIIECTBISIOT
YPaBHEHHSM XHMHYECKHX | OTHOIIECHHE K TIOLIarOBBIIl KOHTPOJIB
peakuuii ¢ YUEHHIO, TI0 pe3yIbTaTy
HCTIONIb30BAaHIEM TOTOBHOCTh H ITo3HaBaTe/bHBIE:
BEIIECTB, COACPIKANTUX cnocoOHOCTE K Bmageror oOmmm
OIIPEACIEHHYIO IOJII0 CaMOpa3BUTHIO  TPHEMOM PEIICHUS
MIPUMECEH. u 3a1a4y
camoobOpazoBan ~ KomMMyHuKaTHBHBbIe:
HI0. Kontponupyrot
JICCTBHUS MapTHepa.
Tema 5. Ceoiicmea azoma u gpocghopa (9 u)

30. | Asor: ¢busnyeckue u Ymets xapaktepuzoBath | @opmupoBaTh PeryasitTuBHbI€: §23

XHUMHIYECKIE CBOMCTRA. XUMHUUYECKHE DJIEMEHTHI LIETIOCTHOE anaHprIOT cBOHU
Ha OCHOBaHMH HX MHPOBO33PEHHE, JEHCTBUS B CBSI3H C
TIOJIOKEHHS B COOTBETCTBYIOII  ITOCTaBJICHHOM 3a/1aueii 1
MIEPHOANIECKON CHCTEME | ee YCIIOBUSIMH €€ PEIICHHUS.
U CTPOCHUSI MX aTOMOB. coBpemeHHOoMy  Ilo3HaBaTeJbHBIE:
3HaTh CBOIicTBa a3o0Ta. YPOBHIO CraBar u GopMyIHUpYIOT
YMeTh OOBACHSTH pa3BUTHS LEJH U TPo0JIeMBbl ypoKa
HNPUYUHY XUMHYECKOi HayKH, W KoMMmyHHKaTHBHBIE:
WUHEPTHOCTH a30Ta, KOMMYHHUKATUBH  AJIEKBATHO MCIOJIB3YIOT
COCTaBJIATh ypaBHEHHMS VIO peueBble CpeaCTBa IS
XUMHUYECKUX PEaKIui, KOMIIETEHTHOCT ~ 3(()eKTHBHOIO pereHus
XapaKTepU3yIOLINX b B OOIICHUHU U KOMMYHHUKATHBHBIX
XMMHUYECKHE CBOWCTBA COTpYIHHYECTBE  33/1a4
a3oTa, W pa3bACHATh UX | CO
C TOYKH 3pEHHs CBEPCTHUKAMHU.
TIPeACTaBICHUI 00
OKHCIIUTEBHO-
BOCCTaHOBUTEIIBHBIX
poreccax.

31. | AMMMAK. 3HaTh MEXaHH3M dopmupoBaTh PerynsituBHbIe: §24 Harauk
Jlemoncmpayuonnviii onvim Nel4d o0pa3oBaHHs HOHA L[EJIOCTHOE anaHprIOT cBOHU 3JIEKTPO-
TB Homyuenue awmaxa u ezo aMMOHHS, XUMUIECKHE MUPOBO33PEHME,  JICHCTBHA B CBAS C MPOBOIHOCTH

CBOMCTBa aMMHaKa. COOTBETCTBYIOII  IIOCTaBJICHHOM 3a/1aueil 1
pacmeopene 6 ng()e. YMeTh cOCTaBIsAThH ee YCJIOBUSIMU €€ PEIICHHUS.
Jaoopamopnwviit  onexm Ne 16 . .

. ypaBHEHHS peaKIui, coBpemenHoMy  Ilo3HaBaTesbHBIE:
«Ocnognvie ceolicmea ammuaray XapaKTepu3yIoInX YPOBHIO CraBsr u GopMyJIUpYIOT
XMMHUYECKHE CBOWCTBA pasBHUTHS LIeJTU U IPOOIIEMBI YPOKa
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aMMHaKa, W Pa3bACHITH HAYKU. KoMMyHuKaTHBHBIE:
HUX C TOUKU 3pEHHs Kontponupyror
NIPE/ACTaBICHUI 00 JCHCTBUS TapTHEpa
3MIEKTPOIUTUIECKOM

JUCCOLMAIIN U

OKHCITUTEIHHO-

BOCCTAHOBHTEIIFHBIX

poreccax.

32. Ilpakmuueckasn paboma Ne 6. YMeTh momydatb dopmupoBath PeryasiTuBHbI€: § 25 PeaxTuBbl u

Honyuenue ammuaxa, aMMHaK peaKIuen KOMMYHHUKAaTHBH [ImaHuUpyIOT CBOM XUMHYECKOE
N HOHHOTO OOMeHa M yio JEHCTBUS B CBA3H C obopynoBaHue
uzyuenue e2o ceoiicme. Th 9 .
JIOKa3bIBaTh OIIBITHBIM KOMIIETEHTHOCT  IIOCTaBJICHHOM 3amadeii u
TP mMyTéM, 4YTO COOpaHHBIH b B OOLICHUH YCIOBUSMH €€ PELICHHUS.
ra3 — aMMHaK, u Ilo3naBaTenbHbIE:
aHAJIN3UPOBATh corpynHudectBe  CTaBAT U GOPMYIHPYIOT
pe3yJbTaThl OIBITOB U co LEJH U TPo0JIeMBbl YpoKa
JenaTh oboOIaronme CBEPCTHUKAMU KoMMyHHUKaTHBHBIE:
BBIBO/JIBI. B TIpoliecce AJIeKBaTHO UCHOIB3YIOT
y4eOHO- peueBbIe CpeACTBa I
uccnemoBareabc  3(H(HEKTUBHOTO pEIICHUS
Kot KOMMYHHUKaTHBHBIX
JIESITeTbHOCTH. 3amadq

33. | Conu aMMOHMS. 3HaTh KauyeCTBEHHYIO ®opmupoBath PeryasiTuBHbI€: § 26 PeaxTuBbl n
Jaéopamopnviii onvim Nel7 TH peaxIyio Ha WOH KOMMYHHKaTHBH anaHprIOT cBOHU XUMHYECKOe
Bsaumodeticmeue  conei anmmonus, co | AMMOHIL YMeTh yIo JIEUCTBUS B CBS3H C 00opy10BaHUE
wenosam COCTAaBIATh YpaBHEHHS KOMIIETEHTHOCT  IIOCTaBJICHHOM 3agaueit
TP XUMHUUYECKHX DPEaKIMH, b B OOLICHUH U YCIIOBHSIMH €€

XapaKTepU3yIOINX u peIeHus.
XUMHUUYECKHE CBOMCTBA corpynnudectse Ilo3HaBaTe/ibHBIE:
coJiell aMMOHHUS, U co CraBsr u
Pa3bACHATH UX B CBETE CBEPCTHUKAMU (hOopMYIHPYIOT HETH U
MIpeCTaBICHUNA 00 B TIpoIecce poOIeMBI YpoKa
AEKTPOIUTHICCKON y4eOHO- KomMyHuKaTHBHBIE:
JIICCOIIHAITIH. uccnenoBarenbc  KOHTpOMUpPYIOT
Kol JefcTBUS MapTHEpA
JICSITETIbHOCTH.

34. | A30THAS KMCIOTA. 3HaTh CTpOCHHE ®opMupoBaTh PerynsiTuBHbIC: § 27 Tepmopesuctop
Jlemoncmpayuonnsie onsimol MOJIEKYJTBI a30THOU L[EJIOCTHOE YYUTBIBAIOT NIPABHJIO B HBIN TaTYHK
NeNel5-17: «ITonyuenue oxcuda KHCJIOTHL. YMeTh MHpPOBO33PEHHE, IUIAHUPOBAHUH U TEeMIIepaTyphl,
azoma (IV) u usyuenue ezo OOBSICHATh, YEMY PAaBHBI | COOTBETCTBYIONI[ KOHTpOJIE CIIOco0a nmatunk pH,

. BaJICHTHOCTh aTOMa a3oTa | ee pernieHns JATYHK
ceolicmey; «Oxucnenue oxcuoa U €ro CTEIICHb OKHUCICHHS | COBPEMEHHOMY  Pa3JIMYaloT CIOCO0 U 3IEKTPOIPOBOJ
asoma (11) 0o oxcuda asoma B MOJICKYJIe a30THOU YPOBHIO pe3yJIbTaT ACHCTBHS HOCTH, ammapar
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(IV)»; «B3aumooeiicmeue oxkcuoa | KMCIOThL. YMETh pa3BUTHsA Ilo3naBaTenbHbIe: JUIsl IPOBEICHUS
azoma (IV) ¢ 60001t u COCTaBJISITh yPaBHEHUS HayKU. HCIONB3YIOT TIOUCK XUMHYECKHUX
KUCTIOPOOOM, NONYUEHUe A30MHOIL XUMHUYECKHUX PpEeaKLui, HEOOXOUMOM peakuumii
KUCTIOMBLY JIeXKAlUX B OCHOBE nHdopmManuu 11 (AIIXP),
MIPOU3BOJICTBA A30THOM BBINOJTHEHHS y4EOHBIX MarHUTHAs
KHUCJIOTHI, U Pa3bsSCHATH 3alaHuAH C MeIanKa
3aKOHOMEPHOCTH HX HCTIOJIb30BaHUEM
MIPOTEKAHMS. y4e0HOI1 TUTepaTypHl,
KoMMyHUKaTHBHbBIE:
KOHTPOJUPYIOT
JIeiCTBHE MapTHEpa
JIOTOBapHUBAIOTCS O
COBMECTHOM
JeSITeIbHOCTH,
HOPUXOAAT K 00IeMy
peIIeHUI0
35. | OxucauTeIBHbIE CBOMCTBA 3HaTh OKUCIHUTEIbHBIE ®opmupoBatb PeryasitTuBHbI€: §27 PeakTuBsl u
A30THOM KHUCIOTHI CBOICTBa a30THOMU LIEJIOCTHOE IUIaHUPYIOT CBOH XHUMHYECKOE
JaGopamopwstii onvim KHCJIOTH. YMETh MHpPOBO33pCHHUE, JCHCTBHA B obopynoBaHue
. COCTaBIITh YpaBHEHHS COOTBETCTBYION  COOTBETCTBUU C
M18'H3)j uenue ceoucme peakuii Mexmay ee MOCTaBJICHHON 3aa4yei
AaA30mMHOU KUucjiomaol pa30aBICHHON H COBPEMCHHOMY W yCIIOBHSIMU €€
KOHIICHTPHPOBAaHHON YPOBHIO peam3anun
A30THOM KHUCJIOTOM U pa3BUTHUA ITo3naBartenbHbIC:
MeTaJlaMH, OOBSICHATh HX | HAyKH. BJIAJCIOT OOITIM
B CBETE IPEJCTABICHUI HPUEMOM pEIICHUS
00 OKHCIUTEIHHO- 3a1a4
BOCCTaHOBUTENBHBIX KoMMmyHHKaTHBHBIE:
nporeccax. KOHTPOJIHUPYIOT
JICHCTBHUS ITAPTHEPA
36. | CoJiu a30THOM KHUCIIOTHI — 3HaTb KayeCTBEHHYIO dopMupoBaTh PerynsiTuBHble: § 28 HaTtuuk
HUTPATBL. peaxuio Ha HHUTpAt- [EIIOCTHOE TUIAHHPYIOT CBOR 3JIEKTPOIIPOBOT
. HWOHBL. YMETh OTIMYaTh | MHPOBO33PCHHE, ICHCTBUS B HOCTH
Jemoncmpayuonnsiii onvim Nel§ .
COJIM a30THOU KHUCIIOTHI COOTBETCTBYIONI]  COOTBETCTBUH C
TBOopasyor npupodneix numpamos OT XJIOPHIOB, cynb(daToB, | ee MTOCTaBJICHHOH 3a/1a4eid
u gocgamos. CyIb(QUIOB U CYIbLQUTOB. | COBDEMEHHOMY U YCIOBHAMH €€
Jlabopamopnuiit onvim Nel9 Th VMeTh COCTaBIATH YPOBHIO peanzanuu
Osnaxomnenue ¢ G30mMHbLMU U YPaBHEHMS PEAKLUI pasBuTHs ITo3naBaTenbHbIE:
pocdoprvimu yoodpenusmu. Pa3I0KEHUsI HUTPATOB. HAayKH, W BJIAZIEIOT OOINM
Jabopamopnwtii onvtm Ne 20 OCHOBBI [PUEMOM DPEILEHHS
«Onpeodenenue ammuaunoi OKOJIOTHYECKOH  3ajad4
Cenumpobl U MOYEGUHDLY KyJIBTYpBIL. KommyHnukaTuBHbIe:
KOHTPOJUPYIOT

JICWCTBHUS ITapTHEpa
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37. dochop. CoenuneHus 3HaTh aJUIOTPOIHbBIE dopMupoBath PerynsiTuBHbIE: § 29, § 30 | PeaktuBbl U
docdopa: oxena dpocdopa (V), Monun(bnxaunn ¢docdopa, | OTBEeTCTBEHHOE IUIAHUPYIOT CBOR XHUMHUYECKOE
cBoOlicTBa Genoro u OTHOIIEHHE K JICUCTBHS B CBSI3U C obopynoBanue
oprodochopHas KUCIIOTa U ee g y
kpacHoro gochopa. YMeTh | yaeHHIO, TTOCTABJICHHOM 3aadeit
cosn. PocdopHble y100peHus COCTABIIATH YPaBHEHHSA TOTOBHOCTh H U YCIIOBUSAMU €€
Hemoncmpayuonnsiii onvim Nel9 | xyvpuecknx peaximii, CITIOCOOHOCTh K pEIICHHSA
TEOé6pasyv xpacuozo gocghopa, XapaKTePHU3YIOLINX camopasutiio  Ilo3HaBaTeabHBIE:
oKxcuoa djocdjopa (V), nPUPOOHbIX CBOMCTBa (1)00(1)0pa. u CTaBAT ¥ GOPMYITUPYIOT
pocgpamos. caM000pa3oBaH  IIETH U MPOOIEMBI
Jlabopamopmubwiii onvim HIO. ypoxa
Ne21TB «I'openue cepvl u pocpopa KommyHmkaTHBHBIE:
Ha 6030yxe U 6 KUcaopooe» aACKBATHO HCTIONB3YIOT
Jabopamopnetii onvim Ne22 Th PEHCEBBIC CPEICTRA 1A
3¢ PEeKTUBHOTO
Th. Osnaxomnenue c azommuvimu u pelenHs
gpocepopreimu yoobperusivu. KOMMYHHUKAaTHUBHBIX
3amad
38. | Togroroska x TUA YMeTh COCTaBISATH ®opMupoBaTh PerynsiTuBHbIe:
YpaBHEHHS PEaKIii, KOMMYHHUKATHBH IUIAHHPYIOT CBOU
XapaKTepU3YIOIINX yIo JIEHCTBUS B CBS3H C
XIMHUYECKHE CBOMCTBa KOMIIETEHTHOCT  ITOCTaBJICHHOM 3amadeit
docdopa, okcuma b B OOIICHUU U YCIIOBHSIMH €€
dochopa(V) udochopuoii | u pelieHus
KUCJIOTBI, ¥ Pa3bsICHATH | coTpyaHuuecTBe Ilo3HaBaTesbHBIE:
UX B CBETE co CTaBAT U GOPMYJIUPYIOT
MpeJICTaBICHUA 00 CBEPCTHUKAMH LEJTH U TPOOIeMBI
ANIEKTPOIUTUYECKOI B Ipoliecce ypoka
JVICCOIIHAITIHN U y4aeOHOI KoMMyHuKaTHBHBIE:
OKHCITUTEIBHO- JIESITeTbHOCTH. aIeKBaTHO UCTIONB3YIOT
BOCCTAHOBHTEIIEHBIX pedeBbIe CpeacTBa s
mporeccax, IMPOBOAHUTH 3¢ G eKTHBHOTO
Ka4eCTBEHHYIO PEaKIUI0 pelreHus
Ha (ocar-uoHBI. KOMMYHHKATUBHBIX
IloHumarp 3HaueHHUE 3a1a4
MUHEpPAIBHBIX yI00OpeHni
JUIsl pacTeHHM.
Tema 6. Ceoiicmea yenepoda u kpemuus (7 u)
39. VYraepon, dusnyeckue Ymers xapakrepuzoBaTh | dopmuposarsb PeryasiTuBHbIC: §31-§
cBOiiCTBA. Antomponus XMMHUYECKHE SJIEMEHTHI LIETIOCTHOE IUIAHUPYIOT CBOR 32
oa: IVA-rpynner Ha MUPOBO33pEHUE,  JEHCTBUSA B CBA3H C
yeaepooa: amas, epagum, OCHOBaHHHU HX COOTBETCTBYIOI  ITOCTaBJICHHOW 3a/1aueit
Kapoun, gyniepenoi. HOJIOKEHUS B ee U YCIIOBUSIMU €€
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XUMHYECKHE CBOMCTBA
yriiepoaa.
emoncmpayuonnstii onvim

Ne20TBMooenu xpucmannuueckux
pewémox armasa u 2pagpuma.

MIEPUOINIECKON cucTeMe

U CTPOCHHS HMX aTOMOB.
Hmetp mpezacraBieHue 00
ATOTPOTTHBIX
MOIUGUKAIMIX YIIepOa.
3HaTh CBOKMCTBa MPOCTOTO
BEIlECTBA YTJISA, UMETh
npejacTaBicHue 00
aacopouuu. YMethb
COCTaBIISITh YPaBHCHUS
XUMHUYECKUX PEaKlui,
XapaKTePU3YIOIINX
XUMHYECKHE CBOMCTBA
yriaepoga Kak
BOCCTAHOBMTENIA U Kak
OKHCIIUTE.

COBPEMCHHOMY
YPOBHIO
pa3BUTHA
HAYKH, H
KOMMYHHUKATHBH
VIO
KOMITETEHTHOCT
b B OOLIEHHHU
co
CBEPCTHHKAMH.
®opmupoBath
OTBETCTBEHHOE
OTHOIIIEHHE K
YYCHHUIO,
TOTOBHOCTb H
CIIOCOOHOCTh K

peleHus;
pas3ynyaioT crocod u
pe3yJbTar AeHCcTBUS
IMo3naBaTebHBIE:

CTaBAT U POPMYIIHPYIOT
IIEITH | TTPOOIIEMBI
YPOKa;

BJIAIEIOT OOIIMM
MIPUEMOM PEIICHHS
3a1a4
KoMMyHUKaTHBHbBIE:
a/IeKBaTHO UCIIOJIB3YIOT
peueBble CpeACTBa s
3¢ PEKTUBHOTO
peleHus
KOMMYHUKATUBHBIX

CaMOpPa3BUTHIO 3a]a4; JOTOBapUBAIOTCS
u 0 COBMECTHOM
camMoo0pa3oBaH  JEATCIHHOCTH IO
HIo0. PYKOBOJICTBOM YUHTEIIS
40. | Okcumsl yraepoaa. YrapHelid U 3HaTh cBoicTBa okcuma | dopmupoBaTh PeryasiTuBHbI€: §33-§ JaTtuuk
YIICKHCIIbIil Ta3bl. YTOIbHAS yrirepona(IVv), KOMMYHHKATHBH  YYHUTBIBAIOT IIPABUIIO B 35 JJIEKTPO-
Ka4eCTBEHHYIO PEaKIUI0 yIo IUTAHUPOBAHUH U MIPOBOJHOCTH,
KHCJI0Ta, KapOOHAThI .

- Ha yIJIEKUCIIBbIHN ra3. YMeTh | KOMIETEHTHOCT  KOHTpOJIe criocoba MarHuTHas Me-
HAemoncmpayuonnbiii onvim JIOKa3bIBaTh XapakTep b B OOLICHUH pemeHus IIajKa, mpuoop
Ne21Th Obpasyvt npupooHbIx OKCHJia, 3allMChIBAaTh u KoMMyHUKATUBHbBIE: JUIS TIOJTYYEHUSI
KapOOHAMOE U CUTUKAMOG. YPAaBHEHHUS DPEAKIIUIA, COTPYIHUYECTBE KOHTPOJIUPYIOT AEUCTBUE ra3oB WJIH amra-
Jlabopamopnutii onvim XapaKTepU3YIOIINX co napTHepa. par Kumma
Ne23TBTH. KauecTtsenuas peakuus CBOMCTBA KHUCJIOTHBIX CBEPCTHUKAMU. PeryasituBHble:

HA YIVICKHCIBI ras. OKCHJIOB.3HATh CBOWCTBA pasauyaroT crnocod u

Jadopamopnutii onvim Ne24TB. YTOJIBHOW KHUCIIOTHL. pe3ynpTaT AeUCTBHS

KaueCTBEHHas PEaKiusi HA KapGOHAT- YMeTh coCcTaBIATh § Ho3naBarte/bHbIE:

HOH. YpaBHEHHS pPEaKIHii, BIIAJICIOT O0IIUM

JaGopamopnsiii onvim Ne 25 XapaKTepU3YIOIINX MIPUEMOM PEIICHUS 3a.z[aq

. IpeBpaleHne KapOOHATOB KomMyHuKaTHBHBIE:

«Bsaumooeicmeue uzsecm- B TMAPOKApOOHATHl U JIOTOBAPHBAKOTCS O

K080Il 600bl C Y2I1eKUucCibim 00paTHO, MPOBOIUTH COBMECTHOM

2a30M) Ka4eCTBEHHYIO PEaKIIHIo JEeSITeTbHOCTH, TIPUXOAT
Ha KapOOHAT-MOHBI. K 00IIeMy pereHnIo

41. Ipaxmuueckan paboma Ne7. YMerh noay4aTth U PazBuBath PerynsituBHbIe: § 36 PeakTuBbI 1

«Ilonyuenue oxcuda yznepoda coOMpaTh OKCHT yMeHUs OCYIIECTBILAIOT XUMHYECKOE

yraepoga(lV) B OLICHUBATh MOIIAaroBbIA KOHTPOJIb obopynoBanue

(1V) u uzyuenue e2o ceoiicme.

naboparopuu u

CUTyallHI0 U

110 Pe3yIbTaTy
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Pacnozunasanue Kapﬂonamog». JA0Ka3bIBaTb HaJIU4YUC OIICPATUBHO Ilo3naBaTe/bHBIE:
TE JAHHOTO Tra3a. YMeThb MPUHUMATh CTpOSIT peueBoe
pacro3HaBaTb COJIH peleHue, BBICKa3bIBaHUE B
YTOJIBHON KHCIIOTHI. HaXOJIUTh YCTHOM U MUCBMEHHOI
aJIeKBaTHBIE ¢dopme
CHoCcOO0BI KoMMyHUKaTUBHBIE:
B3aUMOJEHCTBH  YUYMUTHIBAIOT Pa3HbIE
s C MHEHUS U CTPEMSTCS K
OJIHOKJIACCHMKA  KOOPAMHALUHU
MU BO BpeMs Pa3IMYHBIX NO3ULMI B
[IPOBEJICHUS COTpPYIHUYECTBE
MPaKTUYECKON
paloTHI.
42. erMHuﬁ U e20 cCoOeOUHeHUA. 3HaTh CBOMCTBA KpemHuUsl, | Pa3BuBath Ilo3naBareJbHBbIC: § 37 PeakrtuBbl 1
Jlemoncmpayuonnwui onvim Ne22 | OKCHIa kpemHHA(IV), yMEHHUA BBIOMpAIOT HanboJee § 38 XUMHYECKOe
TE.O6pasys npupoorsix TIPHHHY PasIHis OIICHUBATh 3¢ PEeKTUBHBIE CIIOCOOBI 00opyoBaHue
(bU3MYECKUX CBOMCTB CUTYaIlMI0 U pelieHus 3a1ad,
KapboHamos u CUIUKAMO8.

. BBICIIINX OKCHJIOB OIIepPaTUBHO KOHTPOJIMPYIOT U
Jabopamopnbotii . YIJIEpOJa U KPEMHUS. MPUHUMATD OLICHUBAIOT NPOLIECC U
(3anumamenvholii) onvimz YMeTh COCTaBISITh pelieHue, PE3yIIbTAT AeATENLHOCTH
26«Bvipawueanue 6odopocreii 6 YPaBHEHMSI XUMUYECKHX HaXOIUTh HCIOJIB3YIOT MTOUCK
CUTTUKAMHOM Kjlee) peakiuii, aJ€KBAaTHBIC HEOOXOIUMOIT

XapaKTEePU3YIOIINX CHoCcOOBI HHOOPMALIUH IS
CBOWCTBA KpEMHUH, B3aUMOJICHICTBY  BBIINOJIHEHUS Y4eOHBIX
OKCUAA s c 3a/laHui ¢
kpemHuA(IV).3Hate OJIHOKJIACCHMKA  HCIIOJIb30BAHUEM
CBOMCTBA KPEMHUEBOM MH BO BpeMs y4eOHOil TuTeparypsl,
KHCJIOTHI, Ka4eCTBECHHYIO | NMPOBEACHUS BJIAJCIOT OOITIM
pEaKIio Ha CHJIMKATHI. CaMOCTOSATENIFHO ~ NPHEMOM pEIIeHHS 3a7a4
YMeTh COCTaBISATH i paboTHI. KoMMyHUKaTUBHbBIE:
YPaBHEHUS XUMHUECKUX JIOTOBapUBAIOTCS O
peakuui, pacnpeneneHuu
XapaKTEePU3YIOLINX (GhyHKIHN U poJe B
CBOICTBa KpEMHHUEBOM COBMECTHOM

KHUCJIOTBI U €€ COJIeH. JIESITEIbHOCTH

YYUTBIBAIOT pa3HbIE
MHEHUS ¥ CTPEMSITCS K
KOOpAUHAIUU
Pa3JIMYHBIX MTO3UIINI B
COTPYJIHUYECTBE
JIOTOBAPUBAIOTCS O
COBMECTHOI
JIEATEIbHOCTH 01
PYKOBOJCTBOM YUMTES
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43. | Moaroroeka k TUA 3Hath cTpoeHue aroMoB | dopmupoBarhb PeryasiTuBHbIC:
HEMETAaJJIOB, U3MEHEHHE | LIEJOCTHOE BHOCSIT HEOOXOAUMBIE
CBOWCTB IMPOCTBIX MUPOBO33PEHUE, KOPPEKTUBHI B ACHCTBHE
BEIIECTB HEMETAJUIOB U COOTBETCTBYIOI]  IIOCJIE €TO 3aBEPIICHUS
UX COEIUHEHHH B ee Ha OCHOBE €ro yueTa
3aBHCHMOCTH OT 3apsAa | COBPEMEHHOMY  CAEJaHHBIX OMIHOOK.
siipa aTOMOB YPOBHIO IHo3HaBaTe/bHbBIE:
HEMETAJJIOB. YMETh pa3BUTHSA CTPOSIT pEYEBOE
OOBSICHATH CBOICTBA HayKH, U BBICKa3bIBAHUE B YCTHOM
HEMETAJJIOB U UX KOMMYHHUKATHBH ¥ MMUCBMEHHOU (opme
COEMHEHUH B CBETE yIO KoMMyHUKaTHBHbBIE:
NIPE/CTaBICHUI 00 KOMIIETEHTHOCT ~ KOPPEKTUPYIOT
OKHCIHUTEIbHO- b B OOIIECHUHU H JefcTBus MapTHEpa
BOCCTAHOBUTEJIBHBIX COTPYIHUYECTBE
peaxIusIx U co
3IEKTPOIUTHIECKOM CBEPCTHUKAMU
JUCCOIMAIUH. B TIpoliecce
y4eOHOM
JIeSATENbHOCTH.
44. | Tlogroroska k THA 3HaTe cTpoeHue atomoB | dopmupoBaTh PerynsiTuBHbIe: IToaroto
HEMETAJJIOB, U3MEHEHUE | LIEJIOCTHOE BHOCAT HEOOXOIIMEIC BUTHCI K
CBOMCTB MPOCTHIX MHUPOBO33PEHUE, KOPPEKTHUBHI B ACHCTBUE KOHTPOJIb
BELLECTB HEMETANIOB U COOTBETCTBYIOII  IIOCJIE €r0 3aBEPIICHUS HOMY
X COCIVHEHHUH B ee Ha OCHOBE €ro y4eTa TECTHPOB
3aBHCHUMOCTH OT 3apsAla | COBPEMEHHOMY  CHEJaHHBIX OMIMOOK. AHMIO
A7pa aToOMOB YPOBHIO Ilo3naBaTenbHbIE:
HEMETaJIJIOB. YMeETh Pa3BUTHS CTPOSIT peyeBoe
OOBSICHATH CBOIICTBA HayKH, U BBICKa3bIBAHUE B YCTHOU
HEMETaJJIOB ¥ UX KOMMYHHKaTHUBH W IMUCBMEHHOH opme
COEJIMHEHU B CBETE yIO KoMMyHUKaTUBHbBIE:
MIpeCTaBICHUNA 00 KOMIIETEHTHOCT ~ KOPPEKTHUPYIOT
OKHUCJIUTENbHO- b B OOICHUA U JIEHCTBUS IapTHEPA
BOCCTaHOBHUTEJbHBIX COTpPYIHUYECTBE
peakuusix u co
3JIEKTPOJIUTUYECKON CBEPCTHUKaAMH
JVICCOIIMAITIH. B TIporecce
y4ueOHOM
JICSITETIbHOCTH.
45, KOHTpO JIbHOE TECTHPOBaHHE YMeTh HCNOIb30BaTh ®opmupoBatb PeryasiTuBHbIe: IToBTOpH
no noopaszoeny «IIpaKTHKYM proOpeTEHHBIE 3HAHUS. | OTBETCTBEHHOE OCYIIECTBIAIOT Th TIO
. OTHOIIICHHE K MTOIIAarOBBINA 1 y9eOHHK
Mo M3y4YCeHUI0 CBOUCTB .
Y4EHHUIO, UTOTOBBIM KOHTPOIb 10 y
NPOCTBIX BELIECTB TOTOBHOCTh U pesyJbTary Marepuan
HEMETAJNIJIOB HX coennﬂeﬂnﬁ» CIIOCOOHOCTH K TJIABbI
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CaMOpPa3BUTHIO
u
camMo00pa3oBaH
HIO.

Tema 7. Obugue u unousudyanvhuvle ceoiicmea memannos (11 u)

46. | O6mue busnveckue u YMeTh TpUMEHSATH dopMupoBath PerynsiTuBHbBIE: § 39-42, PeaxTuBsl 1
XHMHYECKIe CBONCTRA 3HaHUA O IIEIIOCTHOE MIPUHUMAIOT U ymp. 4, XUMHYIECKOE
. METAJUIMIECKOH CBA3H | MHUPOBO33PEHNE, COXPaHSIOT YIeOHYIO TECTOBBIE | 00OpYIOBaHHE
MCTAJJIOB: pPCaKIUU C .
JUTS pa3bsCHEHUS COOTBETCTBYIOIIEE 3amady, IUIAHUPYIOT 3a/1aHus;
HEMCTaJ/UIaMH, KUCJIOTaMu, (pU3MIECKHUX CBOHCTB | COBPEMEHHOMY CBOM JICHCTBUSA B
cossimu. BoccTaHoBUTEBHBIE METAaJIJIOB. YPOBHIO pa3BUTHUA COOTBETCTBHUH C
CBOMCTBa METaJLUIOB. YMeTh NOJNB30BaThCS | HAYKH. MIOCTaBJICHHOH 3aa4uei
Dnexmpoxumuueckuii pso SMEKTPOXUMHMECKHM U YCIIOBUSIMH €€
. PAZOM HaMPSKCHUH peanuzanu
HANPANCEHUU Memalilos. .
METaJJIOB, IMo3naBartesbHbIE:
Jabopamopnviii onvim Ne27 Th. COCTaBIIAThH HCIIOJB3YHOT 3HAKOBO —
Bzaumooeticmeue memannog c ypaBHEHHS CHMBOJIMYCCKIE
pacmeopamu conet. XUMHUYECKHUX PEaKIIHi, cpencTBa
TP XapaKTepU3YIOIINX KoMMyHHKaTHBHbBIE:
Hemoncmpayuonnsiii onvim CBOWCTBA METAJUIOB, apTYMEHTHPYIOT CBOIO
Ne23Th Uzyuenue obpasyos U OOBSICHSITH HO3HIUIO U
MEMWLTO8. CBOMCTBa METAJIOB KOOPJMHUPYIOT €e C
TP B CBeTe HO3UIIMY NTAPTHEPOB B
HpeICTaBICHUI 00 COTpPY/THUYECTBE
OKHCIIUTEJbHO- OTIPEJIEIISAIOT CBOIO
BOCCTaHOBHUTEJIBHBIX JMYHYO MO3UIHIO,
nporeccax. aJIEKBaTHYIO
I depeHIIPOBAHHYIO
CaMOOIICHKY CBOMX
yCIIeXOB B yuebe
47. [{emo4HBIC METALIEI. YmeTh dopMupoBaTh PerynasiTuBHble: §43 PeaxTuBbl u
CoeIMHEHH s MET0YHbBIX XapaKTepU30BaTh OTBETCTBEHHOE IUTAHUPYIOT CBOM XUMHYIECKOE
[ICTIOYHBIE METAJUTBl | OTHOIICHHE K JICHCTBUS B CBSI3H C obopynoBaHue
METAILIOoB HAa OCHOBaHHUH UX YYCHHUIO, MTOCTaBJICHHOH 3a/1a4eid

,ZIeMOHcmpal(lJOHHblii onslm
No24 Bsaumoodeiicmeue wenoumnwix
Memannog ¢ 60001l

TP

TOJIOKCHHS B
TIepUOANYECKOMN
TabJIHIIe U CTPOCHUS
aTOMOB, COCTaBIISITh
YpaBHEHHUS peaKIuii,
XapaKTePU3yOIINX
CBOWCTBA MICIOYHBIX
METaJUIOB, U
OOBSICHATh WX B

TOTOBHOCTH H
CIOCOOHOCTh K
€caM000OPa30BAHHUIO.

nu YCJ'IOBI/U{MI/I ce
pemeHI/m, y‘-II/ITI)IBaI-OT
MPaBUIIO B
HHaHHpOBaHI/IH nu
KOHTpoOJIE crocoba
peLeHus
ITo3naBareJbHbIE:
CTaBsIT U POPMYIUPYIOT
LIEJIA ¥ IPOOIICMBI
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CBETE MpEACTaBICHUI
00

YpOKa HCIOIB3YIOT
IIOUCK HEOOXOIUMON

IJIEKTPOIUTUYCCKOM HHPOPMALIUY IS
JIUCCOIIMAITIN U BBITIOJTHCHUSI YUCOHBIX
OKHCIIUTEIBHO- 3alaHuil ¢
BOCCTAHOBHTEIIFHBIX HCTIOJTb30BaHUEM
Tporeccax. y4e0HOI1 TUTepaTyphl
KoMMyHUKaTHBHbBIE:
a/IeKBaTHO MCTIONB3YIOT
pedeBsIe CpeACTBa I
3¢ dexTruBHOTO
peleHus
KOMMYHUKATHBHBIX
3a/1a4 YYUTHIBAIOT
pa3HbIC MHCHUS U
CTpEMSITCS K
KOOPAUHAIIUN
Pa3NMUYHBIX TTO3UINHA B
COTPYAHUIECTBE
48. | CpoiicTBa MEIOYHO3EMEITbHBIX YmeTh ®opmupoBath PeryasiTuBHbI€: § 44 PeaxTuBbl u
METaJJIOB M UX COEIUHEHMIL. XapaKTepu30BaTh IIEIIOCTHOE TUIAHHPYIOT CBOR XUMHYIECKOE
N aneMeHTsHI [1A- MHPOBO33PEHUE, JIEHCTBUS B CBS3H C obopynoBaHue
Hemoncmpayuonntii onvim Ne25 . .
o .. TPYTIEL HA COOTBETCTBYIOIICE MTOCTaBJICHHON 3a/1a4eid
Bzaumooeticmsue wénounozemenvhvix
. OCHOBAHUHU HX COBPEMCHHOMY U YCIIOBHSIMHU €€
Memannog ¢ 000u.
. MIOJIOXKEHUS B YPOBHIO Pa3BHTHUS PEIICHHS, YYUTHIBAIOT
Obpa3zyvl 8adCHETMUX NPUPOOHBIX .
. HEPUOTHYECKON HAYKH, U TPaBUIIO B
COeOUHeHUll MACHUS, KATbYUS.
TP TaOJIHIIC U CTPOCHHS | KOMMYHHUKATHBHYIO  IUIAHUPOBAHUHU U
aTOMOB. YMeTh KOMIIETEHTHOCTb B KOHTpOJIE criocoda
COCTaBJIATh 0O0IIIeHUN U peuieHus
YpaBHEHHS PEAKIUi, | COTPYIHHYECTBE CO I[lo3naBaTeabHbIE:
XapaKTepU3YIOIINX B3pPOCIBIMH U CTaBsIT U POPMYIUPYIOT

CBOMCTBAa KalbLUsd H
€ro COENUHEHHMH, U
OOBSICHATh HX B
CBETE MNPE/ICTABICHUIA
00

CBCPCTHUKAMMU.

LEIH 1 TPOOIIeMBI
ypOKa UCIIONB3YIOT
MOUCK HEOOXOANMOi
HHPOPMALIUH TS
BBINOJTHEHHS YYSOHBIX

3JIEKTPOJIUTUYECKOU 3a7laHui C

JUCCoManumu " HCIIOJIb30BAHUCM

OKHCIUTEIbHO- y4eOHOI1 TuTepaTypsl

BOCCTAHOBHTEIIFHBIX KoMMyHUKaTHBHbBIE:

mpoueccax. a/IeKBATHO UCTIONB3YIOT
pedeBble cpeacTBa A
3¢ PEKTUBHOTO
peleHus
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KOMMYHUKAaTHUBHBIX
3a7a4 YyUYUTbIBAIOT
Ppa3HbIC MHCHUA U
CTPEMSTCA K

KOOPAMHAIMH
Pa3IMYHBIX MTO3HIINI B
COTPYAHHUYECTBE
49. | CpoiicTBa COeAMHEHUI KAIbIIHs. | 3HaTh KauecTBeHHYI0 | DOpMUPOBaATH PerynsiTuBHbBIE: § 45 PeaxTuBsl 1
YKeCTKOCTh BOJIBI peaKnuio Ha HFOHBI IIEIIOCTHOE TUIAHHPYIOT CBOR XUMHYIECKOE
Taopamopnsuii onvum 28 TF. KaJbIHA. 3HaTh, Y€M | MHPOBO33PEHUE, ACHCTBHA B CBASH C obopynoBaHue
N o0ycioBieHa COOTBETCTBYIOIICE MTOCTaBJICHHON 3a/1a4eid
Osraxomrenue co ceoicmeamu u HKECTKOCTh BOJIBL COBPEMECHHOMY 1 YCIIOBUSIMH €€
npespaujerusmMu Kapbonamos u YMeTh pa3wbACHSITH YPOBHIO Pa3BUTHUSA PEIICHUS, YIYUTHIBAIOT
2uopoxap 60Ham0f' CHOCOOBI YCTPAHCHUS | HAYKH, H MPaBUJIO B
JMabopamopnstii onvim Ne29 KECTKOCTH BOJIBI. KOMMYHHKATHBHYIO  IUIAHHUPOBAaHUH U
ThYcmpanenue dsicecmkocmu 6006l KOMIICTCHTHOCTD B KOHTpOJIE criocoda
6 aOMaWHMx yciaosusx 06H16HI/II/I u pelenus
COTPYIHHYECTBE CO IMo3naBaTeJbLHBIE:
B3pPOCIBIMH U CTaBsIT U POPMYIUPYIOT
CBEPCTHUKAMH. LIEJTA ¥ TIPOOIIEMBI
YpOKa HCIOIB3YIOT
MTOUCK HEOOXOIUMOH
HH(OPMAIHH JTS
BBIMOJTHCHHS YUCOHBIX
3a/laHui ¢
UCIIOJIb30BaHUEM
y4eOHOil TuTeparypsl
KoMMyHHUKaTUBHBIE:
aJIEKBaTHO UCIIOJB3YIOT
pedeBbIe CpeacTBa s
3¢ eKTHBHOTO
peueHus
KOMMYHHUKATHBHBIX
3a/1a4 yIUTHIBAIOT
pa3HbIC MHECHUS H
CTPEMSITCS K
KOOpAMHAIMH
Pa3JIMYHBIX MO3UIINI B
COTPYAHHUYECTBE
50. | CpolicTBa ATIOMHUHUAL YMeTh COCTaBIISTH ®dopMHUpOBaTH PeryasiTuBHbIE: § 46 PeakTuBsl 1
Jlemoncmpayuonnblii onvim ypaBHEHHsI _ | nenocrroe TUIAHHPYIOT CBOH XUMHYECKOE
Ne26Bsaumodeiicmeue aiomunus ¢ XUMHUYECKHUX PEaKIHid, | MEPOBO33PCHUE, neficTsuA ¢ § o0opynoBaHue
e0d0ti. OB6pasysl eavcHesiuux XapaKTepH3yIOInX COOTBETCTBYIOIICE MTOCTaBJICHHOM 3a/1a4ei
oOmme cBoicTBa COBPEMCHHOMY U YCIIOBUSIMH €€

NPUPOOHBIX COCOUHEHUU AFOMUHUS
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TP

ANIOMUHMS,
OOBSICHATH 3TU
peakuuu B CBETE
MPEJCTaBICHUNA 00
OKUCIIUTENLHO-
BOCCTaHOBHTEIIBHBIX
mporeccax.

YPOBHIO Pa3BUTHUSA
HAYKH, W
KOMMYHHUKATHBHYIO
KOMIICTCHTHOCTD B
o01eHNN U
COTPYIHUYIECTBE CO
CBEpCTHUKAMHU B
mporecce yaeOHOM

peIICHYS, OLICHUBAOT
MPAaBUIBHOCTh
BBITIOJTHCHUS JICHCTBUS
Ilo3HaBaTeabHBIE:
CaMOCTOSTEIIFHO
BBIJICIISIOT U
(hopMyHpyIOT
[03HABATENbHYIO 11E7Ib,

JIESITETTPHOCTH. HCTIONB3YIOT 00IIHe
MIPUEMBI PEUICHHUS
3amadq
KoMMyHUKATUBHbBIE:
JIOITyCKAOT
BO3MOXHOCTb
Pa3IUYHBIX TOUEK
3pEHUs, B TOM YHCIIE HE
COBIAJAIONIUX C UX
COOCTBEHHOU U
OPHUCHTUPYIOTCA Ha
MTO3UIIHIO TTapTHEpa B
oOmIeHNn U
B3aMMOJICHCTBHI
51. AM(bOTepHOCTI: OKCcHIA U VYMeTh N10Ka3bIBaTh ®opmupoBath PeryasiTuBHbI€: § 47 PeaxTuBbl n
THIPOKCH/IA ATIOMHHUSL. amdoTepHbIi L[EJIOCTHOE MIAHAPYIOT CBOM XUMHUYECKOe
Taopamopnsuii onvim %e30 TF. XapaxkTep MHPOBO33pEHUE, neficTBHA C 5 00opy10BaHUE
COCIIMHEHMUS, COOTBETCTBYIOIIEE MIOCTaBJICHHOH 3a/1a4ue
szyqenuej 2UOPOKCUOA ANIOMUHUSL U COCTaBIISITh COBPEMEHHOMY U YCIIOBUSIMU €€
63auMOoOeticmele €20 C Kuciomamy ypaBHEHUS YPOBHIO Pa3BUTHS pelieHus, OIICHUBAIOT
U wenouamu. COOTBETCTBYIOIIUX HayKH, U MPAaBUIILHOCTD
TP XUMHYCCKHUX PEaKUi | KOMMYHHKATUBHYIO  BBHIIIONHEHHS JCHCTBUSL
U OOBSCHATh MX B KOMIIETEHTHOCTD B I[lo3naBaTeabHbIE:
CBETE TIPE/ICTABICHUI | OOMICHUN U CaMOCTOSITEITFHO
00 COTPYIHUYECTBE CO BEIJICIISIOT U
ANEKTPOIIUTUIECKOH | CBEPCTHUKAMH B (dhopMyIHpyIOT
JIICCOIIHAITIH. mporecce yIeOHOI MMO3HABATENEHYIO [1EJTb,

JIeITEeIIbHOCTH.

HCIIONIL3YIOT 001IHe
TIPUEMBI PEHICHUA
3a7a4
KoMMyHUKAaTHBHbIE:
JIOMYCKaIOT
BO3MOKHOCTb
Pa3IHYHBIX TOYECK
3peHMUS, B TOM YHUCIIC HE
COBIAJAONINX C HX
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COOCTBEHHOU 1
OPHEHTHUPYIOTCS HA
MO3UIHIO APTHEPA B

OOIEeHNU U
B3aMMOJIeliCTBUU
52. | Kenezo. 3HaTh CTpOEHUE dopmupoBarb PeryasituBHbI€: § 48 Hatuuk
Jlemoncmpayuonnwii onsim aToMa JKeJesa, LIETIOCTHOE HJIVaHI/Ipy}OT CBOH JIaBIICHUS
Ne2706pazypi pyo aceresa. ¢dusnyeckne u 3 MHPOBO33PEHHE, neficTsuA ¢ 5
Corcuzanue xcenesa ¢ Kuciopode u XMMHYECKHE CBOMCTBA | COOTBETCTBYIOIIEE MIOCTABIICHHOH 3aqauei
xn0pe. xKereza. YMeTh 3 COBPEMEHHOMY 1 YCIIOBUSIMH €€
JaGopamopustii onvim Ne 31 Pa3bACHATH CBOWCTBA | YPOBHIO PAa3BHUTHSA pELICHHS, OLICHUBAIOT
0 XKeJe3a B CBETE HayKH, " MIPaBUIIBHOCTh
«UKucnenue Jicenesa 60 6najxicnom NIPE/CTaBICHUI 00 KOMMYHHUKaTUBHYI0  BBINOJHEHUS AEHCTBUA
6030yxe» OKHCIHUTEIbHO- KOMIIETEHTHOCTb B Ilo3naBaTenbHbIE:
BOCCTAHOBUTEJIBHBIX | OOIEHUM U CaMocCTOATeNBHO
mporeccax u COTPYIHUYECTBE CO BBIJICIIAIOT U
JNEKTPOIIUTHYECKOH | CBEPCTHUKAMH B (dbopmyUpyIOT
JUCCOIMAIUH. npouecce yueOHOMH MO3HABaTENbHYIO IIEJIb,
JIeSTEIILHOCTH. HCTIONB3YIOT 00mIne
TIPUEMBI PELICHHS
3a7aq
KoMMyHUKaTHBHbBIE:
HomyckaroT
BO3MOXKHOCTb
Pa3IMYHBIX TOYEK
3peHHs, B TOM YHCIIC He
COBIAJAONINX C UX
COOCTBEHHOM.
53.| CpoiicTBa coeMHEHHIT >Kee3a; | 3HaTh CBOWCTBA dopmupoBaTh PeryasiTuBHbIE: § 49 PeakTuBbI 1
OKCHJIOB, THAPOKCH/IOB H COJIEH coequnennit Fe(Il) u | nemoctroe HJ'IuaHI/IpyIOT CBOU XUMHUUYECKOE
senesa(Il u I |). Fe(IIl). Ymets MHPOBO33PEHHUE, AEHCTBHA C § obopynoBaHue
COCTaBIIATh COOTBETCTBYIOIIIEE TIOCTABJICHHOH 3aaue
Jlabopamopnuui  onvim  Ne32Th yPaBHEHHS COBPEMEHHOMY U YCIOBUSMH €€
Honyuenue eudpoxcuoos oicenesa(ll) u COOTBETCTBYIOILIUX YPOBHIO Pa3BUTHS peluieHus, OLICHUBAIOT
(1) u  e3aumodeiicmeue ux peakuuii B cBeTe HayKH, NIPaBUJIBHOCTh
Kucromamu u weioiamu. NIpe/ICTaBICHUI 00 KOMMYHHMKATHBHYIO BBITNOJIHEHUS IeHCcTBUS
9IEKTPOIIUTUIECKOH | KOMIIETEHTHOCTh B Ilo3naBaTenbHbIE:
TP JICCOIMAIIMHA U OOIIeHNU U CaMoCTOSTEILHO
OKHCIUTEIbHO- COTPYAHUYECTBE CO  BBIACTSIOT U
BOCCTAHOBHTENIFHBIX | CBEPCTHHKAMH U (bopmMyIHpYIOT
mporeccax. B3pPOCTIBIMH. MTO3HABATENBHYIO L1EJ1b,

HCTIOJNB3YIOT 00IIHe
MIPUEMBI PEIICHUS
3a1a4
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KoMMmyHHUKaTHBHBIE:
Jomyckator
BO3MOKHOCTb
Pa3JINYHBIX TOYEK
3peHus, B TOM YHCIIC He
COBMAJAOINX C UX

COOCTBEHHOM.
54, Ilpakmuueckasn paboma Ne8. YMeTh NpUMEHSTh PazpuBate ymeHus PeryasiTuBHbI€: § 50 PeaxTuBsl 1
Pewenue TEOPETUICCKUE OIICHUBATH OCyIecTBISIOT XUMHUYECKOE
3HaHMS Ha MPaKTHKE, | CUTYalluio U TIOIIIarOBBIH KOHTPOJTh obopynoBaHue
IKCnepumenmaibHblx 3a0au
O0OBSACHATH OTICPAaTHUBHO 10 pe3yabTaTy
no meme «Oougue u HAOJIOICHAS | IPUHEMATb Mo3HaBaTe bHbIE:
undueudyaﬂbnue ceolicmea pe3yIbTaThl pemieHue, HaxoAuTb  CTposT peueBoe
memanoen. Th MIPOBOJUMBIX OTBITOB, | aJCKBAaTHbIC BBICKa3bIBaHUE B
TP XapakTepu3oBaTh CHOCOOBI YCTHO! U NIUCBMEHHOHI
YCIIOBUSI TEUEHUS B3aMMOJIEHCTBUS C bopme
peakuuii 10 KOHIA B | OJHOKJIACCHUKAMHU KoMMyHUKATUBHbBIE:
pacTBopax BO BpeMs YYUTHIBAIOT pa3HbIe
AIIEKTPOJIUTOB. MIPOBEICHUS MHEHUS U CTPEMSATCS K
MPaKTHICCKON KOOPIUHAITIH
paboTEI. Pa3TUYHBIX TIO3UIHIA B
COTPYJTHUYECTBE
55. | IToaroroBka k TNA 0606mmmTh 3HaHUA 110 | POpMUPOBATH PeryasiTuBHbI€: TToBTOpH
TeMe «MeTauTbDy [IEITOCTHOE BrocsaT HE0OX0AMMEBIE Th TEMY
MHUPOBO33PEHUE, KOPPEKTHBHI B «Mertamnn
COOTBETCTBYIOIIEE JIECTBHUE TOCIIE €r0 BI».
COBPEMEHHOMY 3aBEPIIEHUS HA OCHOBE
YPOBHIO DPa3BUTHS €ro W ydera xapakrepa
HayKH, C/I€TTaHHBIX OIINOOK
KOMMYHHUKATUBHYO KoMMyHUKATUBHbBIE:
KOMITETCHTHOCTh B KOHTPOIUPYIOT
OoO0IEeHNN U JEHCTBUS ITapTHEpa
COTPYIHUYECTBE CO
CBEPCTHUKAMH U
B3pPOCTIBIMH.
56. KOHTpO JIbHOE TECTHPOBAHUE YMeTs ucnonb3oBath | PopMUpOBATH PerynsiTuBHbIE: IToBTOpH
no noopaszoeny «IpaKTHKYM puoOpeTEHHBIC OTBETCTBEHHOE OCYIECTBIAIOT Tb 1O
. 3HAHMS. OTHOIIICHHE K HUTOTOBBIN U y4eOHUK
10 U3YYCHHUIO CBOUCTB o
YUCHHIO, TIOIIArOBBIA KOHTPOJIh y
NPOCTBIX BeLIECTB METAJLI0B FOTOBHOCTh M 0 pe3yNbTaTy Marepua
110.¢ coezmnenni'[» CIIOCOOHOCTh K Ilo3naBaTeabHbIE: TJIaBbI

CaMOpa3BUTHIO U
camMo00pa30BaHHUIO.

CTPOSIT B TUCbMEHHOMU
dopme.

Pa3gen S. OcHOBBI ONBITHO-IKCIIEPUMEHTAJIBHOM M NPOEKTHOMH AesiTeabHOCTH (124)
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57.| Texuuka OC30IACHOCTH IIPH | Vmenue 1.Pa3zButHe Peaktussl u
BBITIOJIHCHUMU CaAMOCTOATCIBbHBIX XapaKTepu3oBaTh BHyTpeHHeI?'I XUMHYECKOC
OIIBITOB M OKCIICPUMCHTOB B | pakueiimue MO3WIINH IIKOJIbHUKA obopynoBanue
JAOMaIlITHUX YCIIOBHAX n C XUMHUYECKUE Ha YpPOBHE
HCIOIL30BaHUEM O0OPYIOBAHUS | momstus: HOJIOKUTETEHOTO
XUMHUYECKOH JTa00opaTOpuu. XUMHAUECKHL OTHOIIEHUS K

SIIEMEHT, LIKOJIE, TOHUMaHUS

KHaCCI/I(l)I/IKa]_II/IH HeOGXOZ[I/IMOCTI/I

BELIECTB y4eHus,
BBIPAKEHHOI'O B
npeoOIagaHun
y4eOHO-
MO03HABATENbHBIX
MOTHUBOB U
MIPEANOYTEHUU
COLIMATILHOTO
croco0a OLEHKHA
3HAHUM;
2.®opMupoBaHUe
BBIPAYKEHHOU
YCTOWYUBOM y4eOHO-
MI03HABATENbHON
MOTHBAIIMH YUCHHUS

58. | IIpaxmuueckas paboma No9. Hcnons3oBaHne 1. OpueHTanus Ha K.YVYI. PeakTHBBI U
6 Oﬁpamenue CO CMEKJIoOm J1a00paTOPHOT0000PY | MOHUMAHUE MPUUNH YMenust paboraTh B XUMHYECKOC
(ccubanue cmekiAHHOU JIOBaHUS U ycnexa B yueOHOH napax. obopynoBanue
mpyoKu, uzzomoejienue: CTEKJIAHHOMW MOCY/bl, | J€ATEIbHOCTH; ILYVY.
nunemKu; Kanuiiapoe, MIpOBEJIEHUE 2. YyebHo- VYMmenus Ha0JIrO1aTh,
npocmeﬁmux y3106; HECJIO0XKHBIX MO3HABATENbHBIN JIeIaTh BBIBOJBI IIpH
npocmeﬁmux npuﬁopoe) 9KCIIEPUMEHTOB IS HHTEPEC K HOBOMY TIPOBEJICHUH OIIBITOB.

JI0Ka3aTesIbCTBA y4eOHOMY P.YVY].

BBIJIBUTAEMBIX Marepuainy u Ymenue

MPEANOI0KEHU; crocobam penieHus CaMOCTOSITENIHOTO

onucaHue HOBOMW 4acTHOM BEJICHUS

Pe3yibTaTOB 3TUX 3aJ1auu SKCIIEPUMEHTAIILHOM

pabot JIeSITEIbHOCTH,
ONHUCHIBATh
XUMHUYECKHUE PEAKINH,
HaOJII0JaeMBIE B XOJIE
JKCIEPUMEHTA.

59. | XuMHUeCKUN aHaIM3: 3HAHIE OCHOB 1.Opuenranus Ha K.YY]. PeakTussl u
Ka4yeCTBEHHEBIN U XUMIIECKOrO [MIOHUMAaHHE NPUYUH 1. YMmeHue XUMHYECKOE
KOJIUYECTBECHHBIN aHaIu3a ycnexa B yueOHOH JOTrOBapMUBATLCA U obopynoBanue

JIEATENILHOCTH,
2. YuebHO-
[103HaBaTEIbLHbBIN

MIPUXOINUTH K 00IIeMy
PELICHHIO B
COBMECTHOI
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HMHTEPEC K HOBOMY
yueOHOMY
MaTepHainy u
crocobam pernieHus
HOBOW 4acTHOM
3a1auu

JIeSITeJIbHOCTH;
2.YmMmenue
MIPOAYKTHUBHO
paspemath KOHQIUKTHI
Ha OCHOBE y4eTra
HUHTEPECOB U MO3UIIHIA
BCEX €r0 YYaCTHHKOB
ILYYA.

1. ®opmupoBaTh
YMEHHE TIPOBOIUTH
CpaBHEHHE U
KIaccu(UKAIUIO IO
3a/IaHHBIM KPUTEPUSIM;
2.DopMHUpOBATE Y
yYaImxcs
MIPEICTaBICHHUE O
HOMEHKJIAType
HEOPraHUYECKUX
COEMHEHU M.

P.YYA.

1. YMeHue yunuThIBaTh
BEIJICIICHHBIC YUUTEIEM
OPHUCHTHUPEI ICHCTBUS B
HOBOM y4eOHOM
Matepuasne B
COTPYIHUYECTBE C
YAUTENeM;

2. YMmeHue
IUTAHUPOBATH CBOH
JIEUCTBUS B
COOTBETCTBUH C
MOCTaBJIEHHOMN

3amadeii u yCIOBUSIMHU
ee peaTu3allvy.

60.

TeopeTnyeckue OCHOBBI
ONBITHO-DKCIIEPUMEHTAILHOU U
MPOEKTHOM IESATETbHOCTH.

VYMmeHne 0OBACHATH
3aKOHOMEPHOCTH
U3MEHEHHUS CBOICTB
BEILIECTB , 3HAHHEC
OCHOB

1.Pa3BuTHE
BHYTpEHHEH
MO3HIINH IITKOJIEHUKA
Ha YpOBHE
MOJIOKHUTEITBHOTO

K.YY/.

1. YMmenue:

* CTPOUTH TIOHATHBIE
JUTS TTapTHEpa
BBICKa3bIBAHUS,

9KCIIEPUMEHTAIBHON | OTHOLICHHS K YUYHUTHIBAIOIINE, YTO

U MIPOCKTHOU IIKOJIe, MOHUMAHUs ~ [apTHEp 3HAeT U BUJIHT,

JeATENbHOCTH HEO0OXOMMOCTH a 4To HET;
VUYCHHUS, * 3a/1aBaTh BOIIPOCHT;
BBIPAXXECHHOTO B ¢ KOHTPOJIUPOBATH
npeobiagaHum JIEHCTBHS TTapTHEPA.
y4eOHO- ILYV].

PeakTuBrel
XAMHUYECKOE
obopynoBanue
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MO03HABATENbHBIX
MOTHUBOB U
MIPEIIIOYTCHIH
COLIMAIIEHOTO
croco0a OLEHKHA
3HAHUH;
2.®opmupoBaHue
BBIPAYKEHHOU
YCTOWYUBOH y4eOHO-
[I03HABaTEIbHON
MOTHUBAIINH yUCHHUS.

VYMenue:

* OCYILICCTBIISATH AHAJIN3
00BEKTOB C
BBIIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPHU3HAKOB;

* OCYIIECTBIISITh CUHTE3
KaK COCTaBJIEHUE
IEJI0TO M3 YacTeH.
P.YVY].

YMeHus:
1.0OcyuiecTBisATh
HUTOTOBBIA H
TIOIIIarOBBIH KOHTPOJTh
10 pe3yibTaTy;

2. AnekBaTHO
BOCIIPHHUMATH OIICHKY
YUUTEIS;

3. Pasznuyars cnocob u
pe3yNIbTAT ICHCTBHS

61.

Bw100op TeMBI ITpOCKTA.
[TnanupoBaHue ACSITCIBHOCTH.

YMmenue
IUTAHUPOBATH
COOCTBEHHYIO
IKCICPUMCHTAIBHY IO
JeSITeTIbHOCTS
YMEHUE BBIJABHUTaTh
THITOTE3bI, CTABUTh
MIPOEKTHEIC 3a/Ia9H.

PaszBuBathb
CIIOCOOHOCTH K
CaMOOIIEHKE Ha
OCHOBE KPUTEPHSI
YCIEUIHOCTH
yueOHOH
NIESITENLHOCTH

K.YY/.

1. YMmenne
JIOTOBapUBATHCS U
MPUXOJUTH K 00IIeMy
peleHnro B
COBMECTHOM
JIeATEeILHOCTH;
2.YMmenue
MIPOAYKTUBHO
paspemarb KOHQIUKTHI
Ha OCHOBE y4eTa
WHTEPECOB U NO3ULIUN
BCEX €r0 YYaCTHHKOB
LYV,

1.YMeHue npoBoIUTh
CpaBHEHHE U
KJIAaCCU(UKAIIHIO TT0
3a/IaHHBIM KPUTEPHSIM;
2. ®opMupoBaTh y
yYaImxcs
MpeCTaBICHUE O
HOMEHKJIAType
HEOpPraHWUYECKHUX
COCIMHCHUN

P.VV].
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1.YMeHue yuuTeIBaTh
BBbIJICJICHHBIE YUUTEIEM
OPHUEHTHUPHI ACHUCTBUA B
HOBOM y4eOHOM
Marepuaie B
COTPYIHUYECTBE C
YUHUTETEM;

2. YMmeHue
MJIAaHUPOBATh CBOU
JNEUCTBUSL B
COOTBETCTBUH C
TOCTaBJIEHHOM 3a/1auei
U YCIIOBUSIMU €€

peanu3aIum.

62. | IlonroroBka rnpoekTa.Coop | Ymenue 1.Pa3ButHe K.YVYI. PeakTuBbI 1
HHbOpMaIUH 1o JAHHOM | mnaHMpOBATH BHYTpEHHEH 1. YMmenue: XUMHYECKOE
TeMe.MoenupoBaHue COOCTBEHHYIO MO3ULMH ILIKOJIbHUKA * CTPOUTH MTOHITHBIE obopynoBaHue
MPOCKTHOM ACATECIHLHOCTH. SKCIIEPUMEHTAIBHYIO | Ha CAMOCTOSITENIbHOE  JAJISl HapTHEPA

JeSITeIbHOCTS , MIPOEKTUPOBAHUE BBICKA3bIBAHUS,
YMEHHE BBIJBUTATh yueOHOI YUHUTHIBAIOIIHE, YTO
THIIOTE3bI, CTAaBUTh JIeATETbHOCTH napTHEp 3HAeT U BUJUT,
MIPOEKTHBIE 3a/1a4H, 2.DopmupoBaHue a 4TO HET;

coOmparp BBIPAYKEHHOU * 33/1aBaTh BOIIPOCHI;
HHPOPMALIHIO U3 YCTOHYNBOW y4eOHO-  * KOHTPOJIHUPOBATH
pa3IMYHBIX [IO3HABATEJILHON JIeHCTBUS TapTHEDA.
HCTOYHUKOB, MOTHUBALINH YUEHUS ILYVY .
AQHAJIU3UPOBATh, YMmeHue:
MOJEJIMpPOBaTh * OCYLLIECTBIIATH aHAIN3
SKCIIEPUMEHT 00BEKTOB C

BBIJIEJIEHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB,

* OCYIIECTBIISATH CHHTE3
KaK COCTaBJIEHUE
1IEJIOr0 U3 YacTell.
P.YV]I.

YMeHus:
1.0cymiecTBisATh
HTOTOBBIA H
MOIIAroBbIA KOHTPOJIb
10 pe3yJbTary;

2. AnekBaTHO
BOCIIPHHHUMATH OIICHKY
VUHUTETIS;

3. Paznuyath ciocod u
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pe3yibTar AercTBus

63.

Brinonuenue Y4COHBIX
MTPOCKTOB, OTIBITHO-
SKCIIEpUMEHTAIbHBIX Pa0oT.
IIpakTnyeckne padoThHI MO
TeMaM MPOEKTOB yYAIIMXCH

Wcnons3oBanue
11a00pPaTOpPHOT0000PyY
JIOBAHUSA U
CTEKJITHHOU MOCY b,
MIPOBEJICHUE
9KCICPUMEHTOB IS
JIOKa3aTelbCTBA
BBIJIBUTAEMBIX
TIPEIIOJIOKEHUH;
OITMCaHHE
Pe3yJIBTaTOB ITHX
pabot

K.YVYI.

1. YMenue
JIOTOBAapPHUBATHCS H
MIPUXOJNUTH K 00IIeMy
peueHuo B
COBMECTHOM
JIeSITeIbHOCTH;
2.Ymenne
MIPOAYKTUBHO
paspemats KOHQIUKTHI
Ha OCHOBE yueTa
HUHTEPECOB U MO3UIIHIA
BCEX €r0 YYaCTHHKOB
ILYVYA.

1. ®opmupoBaTh
YMCEHHE MPOBOJIUTH
CpaBHEHHE U
KJIacCU(PUKAITHIO 10
3a/IaHHBIM KPUTEPHSIM;
2.®opMupoBaTh y
yYaImxcs
MIPECTaBICHHUE O
HOMEHKJIaType
HEOPraHUYECKUX
COEIMHEHUN.

P.YVY.

1. YMeHue yuuToIBaTh
BEIJICIICHHBIC YUUTEIIEM
OPUEHTUPHI ICUCTBUS B
HOBOM y4eOHOM
MaTtepuane B
COTPYAHUYECTBE C
YAUTENeM;

2. YMmeHue
TUTAHUPOBATH CBOU
JIEUCTBUS B
COOTBETCTBUH C
MOCTABJIEHHOMN
3a/1a4eil U yCIoBUSIMU
€€ pealn3alyi.

PeakTtusnl u
XHUMHUYECKOE
obopynoBaHue

64.

IToaroroBka y4yeOHBIX IPOESKTOB
K 3aInTe

PaszBuBathb
CIIOCOOHOCTH K
CaMOOIIEHKE Ha
OCHOBE KpUTEPHUs
YCIEUTHOCTH

K.YVY/.

1.Ymenne
HCIOJIb30BATh PEUb JJIS
PETYIISIIIANA CBOETO
JICHCTBHUS;

86




yueOHOH
JEATEeIbHOCTH

2.AnexBaTHO
HCIOJBb30BaTh PEYCBEIC
CpEeICTBA JIIS PEIICHUS
Pa3TUIHBIX
KOMMYHHUKATUBHBIX
3a/1a4, CTPOUTH
MOHOJIOTUTYECKOE
BBICKA3BIBaHME, BIIAJIETh
JTUAJIOTHYECKON
(dhopmotii peun

P.YVY].

YMenue
CaMOCTOSITEILHO
aJIeKBaTHO OLCHUBATh
MPaBUIBHOCTH
BBIIOJIHEHUS IEUCTBUS
¥ BHOCHUTH
HEOO0XOIUMEIC
KOPPEKTUBBI B
HCIIOJIHEHHUE KaK I10
XOJly €r0 pealln3allnHy,
TaK U B KOHIIE
NEUCTBUSL.

ILYVY].

YMeHue: ocyecTBIsATh
CpaBHEHHE U
KIIacCH(YUKAITHIO,
BEIOMpAst KPUTEPHUU JIJIS
YKa3aHHBIX JIOTHICCKIX
oneparuii;

CTPOUTH JIOTUYECKOE

paccyxjaeHue
65. HpOMG)KyTOIIHa}I arTecranus. YMenue oBjaJieHus ‘YMeHue OLleHUTh K.YVII.
3ammura IIPOCKTOB HABBIKAMH KOHTPOJIA | CBOW Y4eOHBIC 1.YMmenue

U OLIEHKH CBOEH
JIESITELHOCTH,
yMEHHE MPEABUICTh
BO3MOYKHBIE
MOCHEICTBHS CBOUX
JIEUCTBUMN

JOCTHUIKCHUA

HCTIOB30BaTh PeYb IS
PETYIISIIIANA CBOETO
JIEUCTBUS;

2.A1IeKBaTHO
HCIIOJIb30BaTh PEUEBbIE
CpeJICTBA JISl peLIEHUs
Ppa3IUYHbIX
KOMMYHHUKATUBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKA3bIBAHKE, BJIAJICTh
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JHAJIOTTYECKOH
(dopmoii peun

P.YV]I.

YMenne
CaMOCTOSITEILHO
aJIeKBaTHO OLEHUBATh
MPAaBUIBHOCTh
BBINOJIHEHUS JCHCTBHS
¥ BHOCHUTH
HEOOXOINMBIE
KOPPEKTHBHI B
HCIIOJIHEHUE KaK 110
XOJIy €ro peau3allvy,
TaK ¥ B KOHIIE
NEUCTBUSL.

LYV,

YMeHue: 0CyIecTBIATh
CpaBHCHHE U
Ki1accuUKaIHIo,
BBIOMpast KPUTEPUU IS
YKa3aHHBIX JOTHYECKUX

oneparuii;
CTPOUTH JIOTUYECKOE
paccyxJIeHHue
66. | Ilonroroska k I'MMA: penienue VMeHHe OBJIafeHUs VMeHHE OLEHHUTE K.YY]. PeakTuBbI 1
IMPaKTUKO OPUCHTUPOBAHHBIX HaBbIKAMHU KOHTPOJISI CBOM yueOHBIE YMeHnue XAMHYECKOC
3aJlaHui U OIICHKH CBOEH JIOCTH)KEHUS CaMOCTOSTENTFHO o0opyoBaHue
JIESITENbHOCTH, OpraHU30BBIBATH
yYMEHHE NPEABUIETh y4eOHOe JeiiCTBHE.
BO3MO>XXHBIE ILYVY/.
MIOCJIEICTBUS CBOUX YMeHnue
JeUCTBUI npeoOpa3oBEIBATH
UH(DOpMALUIO u3
OJIHOTO BHUJIa B JPYTOM.
P.YVY].
YMeHue cocTaBisTh
IUTaH PEHICHUs
poOIeMbI
67. | Ilonroroska k ' MA: penrenue VMeHue onajieHusi | YMeHHE OLEHHTh K.YVYI. PeaxTuBbI U
IIPaKTUKO OPUECHTUPOBAHHEBIX HaBBIKAMH KOHTPOJS | CBOM y4eOHbIE Ymenue XUMHYECKOE
3aJlaHu i U OLEHKH CBOEH JIOCTH>KEHUS CaMOCTOSITENILHO obopynoBanue
JESITeNbHOCTH, OpPraHU30BbIBAThH
yYMEHHe TPeBUACTh yaeOHoe JeiicTBHe.
BO3MOJKHBIC ILYVY .
TIOCJEACTBUS CBOUX YMeHnue
JercTBuil IpeoOpa3oBbHIBATH
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nHpopmanuio u3
OJIHOTO BHUJIa B IPYTOH.
P.YV]I.

VYMeHne coCTaBIIATh
IJIaH PEIICHUS

POOJICMBI
68. | O000IEeHne, cucTeMaTu3aus U | 1.3akpennenue 1. YMmenue K.YVI. Pa6ora ¢
KOPPEKIHUS 3HaHUHN YYaIUXCs 3@ | 3HAHHI ¥ pACUETHBIX | OPMEHTHPOBAThCH VMeHue TecTaMu
Kypc «OKCIIEpUMEHTAIbHAS HABBIKOB y4-Csl. Ha MOHUMaHHe CaMOCTOSTEILHO (MHOMBHL
XHUMHA-9», 9 KJacc. 2.VMeHue pemarn NPUYKH yCIeXa B OPraHU30BHIBATH yaJbHBIE
TecTOBBINi KOHTPOJIb. THIOBBIE TIPUMEPHI y4e6HOi y4e6HOe 3a/1aHMs)
KOHTPOJIbHOU IeATEILHOCTH B3aMOJCHCTBHE B
paboTHL. rpyrmne
LYV,
VYmenue:

* OCYIIECTBIIATH aHAH3
00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB,

* OCYIIECTBIIATH CHHTE3
KaK COCTaBJIEHUE
LIEJIOr0 U3 YacTel.
P.YVII.

YMeHus:
1.0cymiecTBisATh
HTOTOBBIA U
MTOIIIarOBBIH KOHTPOIh
0 Pe3yJbTaTy;

2. AnekBaTHO
BOCIPUHUMATh OLIEHKY
YUHTETIS;

3. Paznuyath ciocod u
pe3yJIbTaT ASHCTBHS
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