PaGouast nporpamma
1o yueOHoOMY npeamMery «XumMusi»

8-9 kiacc



HHosicuuTe IbHAA 3aNIMCKA.

Pabouas mporpamMma orpenenser CoaepKaHue U OpraHu3aliio 00pa3oBaTeIbLHOTO Mpolecca
1o yueOHOMY MpeAMeTy «XuMush» Uit 8 kiacca u 9 kiacca.

Jlnst peanu3anuy pabodeil mporpaMMBbl HCIIONIB3YEeTC Y4eOHO-METOAMUECKUN KOMIUIEKT aB-
TOpoB - yueOHMKH «Xumus» misi 8 u 9 kimacca B.B.Epemuna, H.E. Ky3pmenko, A.A. JIpo3nona,
B.B. Jlynuna nox penakuueid B.B.Jlynuna, Bemmymmennom M3natensckum neatpom «podax, 2020
I., BKItoueHHbIe B DeepabHblil NepeueHb Y4eOHUKOB, PEKOMEHAYEMbIX K HCIIOJIb30BAHUIO MPU
peanu3ay UMEIOIUX TOCYIapCTBEHHYI0 aKKPEAUTAIHIO 00pa30BaTEIbHBIX MPOrpaMM HadalbHO-
ro 00IIero, OCHOBHOT'O 00IIIET0, CPEAHETO O0IIero 00pa3oBaHusl.

Lenu u 3amaun peanu3yemoit pabodeli mporpaMmbl B 8 U1 9 Kilacce HE OTIMYAIOTCS OT aB-
TOPCKUX.

[IpoaomKUTEN HOCTD U3YYEHHSI YIEOHOTO MPeAMETa «XUMHUS» COCTaBiIsieT 68 yacoB B roj B
8 kacce 1 68 yacoB B roJ] B 9 kiacce, 2 yaca B HeJIeIIO B KaXI0M Kjacce, o01iee KOJTU4ecTBO Ya-
COB 110 mporpamme - 136.

Copepxanue paboudell IporpaMMBbl U JIOTUKA €0 M3YYEHHsI HE OTIMYAETCS OT COJCpIKAHUS
aBTOPCKOM mporpammel. Pabouast mporpaMma mnpeaycMaTpuBaeT peain3alyio MPakKTHYECKON 4acTh
ABTOPCKOM MPOTrpaMMBI B ITOJIHOM O0BEME.

B Tedenue mepBoro roma oOydueHus (8 kiacc) riaBHOEe BHHUMaHHE yielsercs (GpopMupoBa-
HUIO Y YYaIllUXCS AJIEMEHTapHbIX XMMHMYECKUX HABBIKOB, XMMHUYECKOTO SI3bIKa M XUMHUYECKOIO
MBIIJIEHMS], B IEPBYIO OYEPEb HA 00bEKTaX, 3HAKOMBIX UM M3 IOBCEIHEBHOM JKU3HU (KUCIOPOL,
BO31yX, Boja). B 8 kiacce aBTopsl YMK co3HaTtensHO M30€raroT CIOKHOTO ISl BOCIIPHUITHS y4a-
LIUXCS TOHATUS «MOJIbY, MPAKTUYECKU HE MCIOJIB3YIOT pacueTHble 3afaud. OCHOBHas ujes 3Tou
YacTH Kypca — MPUBUTH YYalllUMCSl HABBIKM ONKUCAHMS CBOWCTB Pa3IMYHBIX BEIIECTB, CTPYIIIHPO-
BaHHBIX IO KJIaccaM, a TaKyKe MOKa3aTh CBSI3b MEXK/1Yy UX CTPOCHUEM U CBOMCTBAMH.

Ha BTopom roay o6ydenus (9 kiacc) paccMaTpUBaOTCsI OCHOBBI CTEXHOMETPUH, U3YUatOTCS
TEOPUU BJIEKTPOJIUTUYECKON IUCCOLMAIMN U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IMPEBPALICHUI.
Ha ux ocHoBe moapoOHO M3y4aroT CBOWCTBA HEOPraHWYECKHUX BEILECTB: METAJIJIOB, HEMETAIJIOB U
uX coenvHeHui. B cnenuanbHOM pasfene KpaTKo paccMaTpHUBAIOTCS 3JIEMEHThl OPraHUYECKON XU-
MUU U OMOXUMHUHU.

B nensix pa3BUTHS XMMUYECKOIO B3TJIsAa HA MUP B Kypce MPOBOASTCS IIUPOKHE KOppes-
LIUHA MEX]1y MTOJIYYEHHBIMH B KJIACCE 3JIEMEHTAPHBIMU XUMUYECKUMHU 3HAHUSIMU M HaBbIKAMH, CBOM-
CTBaMH 00OBEKTOB, KOTOPHIE U3BECTHBI IIKOJIbHUKAM B TIOBCETHEBHOM U3HU, HO J0 3TOT0 BOCHPHU-
HUMAaJIMCh UMH JIUIIb Ha OBITOBOM YPOBHE. YdYalluMcs MpeaiaraeTcs moCMOTPETh Ha IParoleHHbIE
U OTJEJOYHbIE KaMHU, CTEKIIO0, (asiHC, dhapdop, Kpacku, MPOTyKThl MUTAHUS, COBPEMEHHbIE MaTe-
puanbl. PacmpeH Kpyr oObeKTOB, KOTOPBHIE OMUCHIBAIOTCS M 00CYKIAlOTCA JUIIh HA KaYECTBEH-
HOM YypOBHE 0€3 HCII0JIb30BaHHS T'POMO3JKUX XMMHUYECKUX YpaBHEHUN U CIOXKHBIX Qopmyi. AB-
TOPCKHI CTUJIb M3JI0KEHHUS MO3BOJISIET BBOJUTH M 00CYK/IaTh XUMHUECKUE TIOHSITUS U TEPMHUHBI B
JIOCTYITHOW W HarJIsIIHON (hopme. B 3Toi CBSI3M MOCTOSTHHO TTOTYEPKUBAIOTCS MEKIUCIIUTLIMHAPHBIC
CBSA3U XMMHUH C €CTECTBEHHBIMH Y TYMAaHUTAPHBIMU HAyKaMH.

N3yuenne xumun B 8—9 Kknaccax CTpOUTCS MO NMPUHINAIYY HHTEHCUBHOI'O B3aUMOJEHCTBUSA C
JIPYTMMH JUCHUIUIMHAMUA — KaK €CTeCTBEHHOHAY4YHBIMU ((hM3HMKa, OMONOTHS, DKOJOTHs), TaK U
TOYHBIMH (MaTeMaTuKa, HH(popMaTHKa) U TyMaHUTApHBIMU (Teorpadusi, UCTOPUS, UCTOPUS KYJIbTY-
pBI, TUTEPATYpA).

XUMHS BXOJWUT B YHCJIO €CTECTBEHHBIX HAyK, U3YyYaIOIIHUX MPUPOJIHBIE SIBICHUS, BHEIIHUE
110 OTHOILIEHUIO K YEJIOBEKY. B 11leHTpe BHUMAaHMs XUMHUHU HAaXOJATCS BEIIECTBA, MX CBOMCTBA U IIpe-
BpallleHHUs, a TaK’Ke BBITEKAaIOIlee U3 CBOMCTB MpuMeHeHue. [1oaToMy n3ydeHne XuMUu UMEeT Kak
(dbyHIaMeHTaNIbHbBIE [EIH MOCTPOSHUS €ANHON €CTECTBEHHOHAYYHOW KapTUHBI MUPO3JaHUS, TaK U
cyry0o mpakTHYecKue, CBI3aHHbIE C TPUMEHEHUEM KOHKPETHBIX BEUIECTB B TEXHUKE, MPOMBILILICH-
HOCTH, CEJIbCKOM XO3SHCTBE U OBITY.



Peanuzanus gaHHON mporpaMMbl B Ipolecce 00yueHUs! MO3BOJIIUT 00y4aroIUMCs YCBOUTD
KJIFOUEBbIE XMMUYECKHUE KOMIIETEHIIMU U MOHATH POJb M 3HAUCHHE XUMHUU CPEIU JAPYTHX HAyK O
MIPUPOJIE.

OcHoBHO# ¢opMoli OpraHu3anuM mpoiecca 00y4IeHUs SBISIETCS KIacCHO-ypouHas (hopma.
[Tpu mpenogaBaHUM MpeaMeTa aKIEHT JesaeTcs Ha (popMupoBaHUE CUCTEMBI (yHIaMEHTAIbHbBIX
3HAHUU, TPAKTUUYECKUX YMEHHUM U HaBBIKOB, HO U HAOOP KIIHOYEBBIX KOMIIETEHTHOCTEH B MHTEIJICK-
TyaJIbHOMH, IPa)KIaHCKOIIPaBOBOM, KOMMYHHUKAIIMOHHOM, HH(OPMaIlMOHHON U Mpounx cepax.

1. InanupyemMble pe3ybTAaThl 0CBOEHUS] Y4eOHOI0 nmpeaMeTa « XUMHUSD> HA

YPOBHE OCHOBHOTIO 0011[er0 00pa30BaHMUsI.

1.1. IlnaHupyeMble JJUYHOCTHbIE Pe3y/IbTAThI OCBOEHHUS Y4eOHOro nmpeaMera « XuMHUsI»

[InanupyeMbIMU JTMYHOCTHBIMH pe3yJbTaTaMH B paMKaX OCBOCHHS Y4eOHOro mpeameTa
«XUMHS» ABIAIOTCA:

1. Poccuiickas rpaxkgaHcKash MIEHTUYHOCTH (MAaTpUOTHU3M, yBakeHHe k OredecTBy, K Ipo-
LIJIOMY U HacTOSLIEMY MHOTOHAIIMOHAJIBHOTIO Haponaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U J10JIra
nepen Pomunoii, unentudukanus ceds B kKadecTBe rpaxkaaHuHa Poccuum, cyObeKTHBHAs 3HAYU-
MOCTb HCITIOJIb30BAHUS PYCCKOTO SI3bIKa U A3BIKOB HapoaoB Poccuu, oco3HaHuEe M OLIyIEHUE JINY-
HOCTHOM CONMPUYACTHOCTH K CyIb0e poccuiickoro Hapoaa). Oco3HaHHe STHUYECKOM MpUHAICKHO-
CTH, 3HAaHUE UCTOPUH, SI3bIKa, KYJIbTYPbl CBOETO HAPOJa, CBOErO Kpasi, OCHOB KYyJIbTYpHOI'O HacJe-
st HapoaoB Poccum u denoBeuecTBa (MIACHTUYHOCTH YENOBEKA C POCCUKMCKONW MHOTOHAIMOHAb-
HOM KyJIbTYypOH, COPUYACTHOCTh UCTOPUH HAPOAOB U TOCYJIapCTB, HAXOAUBILUXCSI HA TEPPUTOPUU
coBpeMeHHOM Poccun); nHTEprOpU3aIys TYMaHUCTUYECKHUX, JEMOKPATUYECKUX U TPAAUIIMOHHBIX
[EHHOCTEW MHOTOHAIIMOHAIIBHOTO pOccHiickoro odmecTBa. OCco3HAHHOE, YBAKHUTEIBHOE U OOPO-
JKeJlaTeIbHOE OTHOIIEHUE K UCTOPHH, KYJIbTYpe, PEUTHH, TPATUIUAM, SI3bIKaM, LIEHHOCTSIM Hapo-
noB Poccuu m HapoaoB mupa.

2. '0TOBHOCTB U CITOCOOHOCTH 0OYYAIOLIMXCSI K CaMOPa3BUTHIO U caMOOOpa30BaHUIO Ha OC-
HOBE MOTHBAIIMM K OOYYEHHUIO MO3HAHHIO; TOTOBHOCTh U CIIOCOOHOCTh K OCO3HAHHOMY BBHIOODY U
MOCTPOCHUIO JallbHEeHIIeH MHANBUIYaIbHOM TpaeKTOpUM 0Opa3oBaHUs Ha 0a3e OPHUEHTUPOBKU B
Mupe npodeccuil U nmpodhecCuoHANbHBIX MPEANOYTEHUH, C YUETOM YCTOMYMBBIX MO3HABATEIbHBIX
UHTEPECOB.

3. Pa3zBuToe MoOpaimpHOE CO3HAaHUE M KOMIIETEHTHOCTh B PEUICHUH MOPAJIBHBIX MPOOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (hOpMHUPOBAHHE HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO IOBEJE-
HUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHBIM MOCTYyIKaM (CIIOCOOHOCTH K
HPAaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHUIO; BEPOTEPIIMMOCTD, YBAKUTEIBHOE OTHOIICHHUE K PEIU-
THO3HBIM YYBCTBAM, B3IJIs[IaM JIIOJIEH UM UX OTCYTCTBHIO; 3HAHUE OCHOBHBIX HOPM MODAJIU, HPaB-
CTBEHHBIX, TyXOBHBIX H/I€AJI0OB, XPAHUMBIX B KyJIbTYpPHBIX TpaJulUsaX HapoaoB Poccun, roToBHOCTh
Ha UX OCHOBE K CO3HATEIbHOMY CAMOOTPAaHUUYEHUIO B MOCTYTKaX, MOBEIEHNH, PACTOUNTEIHHOM TO-
TpeOUTEIbCTBE; CHOPMUPOBAHHOCTD MPEJCTABICHUNH 00 OCHOBAX CBETCKOM 3THKH, KYyJIbTYphl Tpa-
JWIAOHHBIX PEJUTUH, UX POJH B Pa3BUTHH KYJIBTYpBI U UCTOpUU Poccuu W deroBedecTBa, B CTa-
HOBJICHMM TPa)XTaHCKOTO OOIIecTBa M POCCUHUCKOM TOCyAapCTBEHHOCTH; NMOHMMaHHME 3HAYECHUS
HPaBCTBEHHOCTH, BEPHI M PEIMTUM B JKU3HU UYe€JIOBEKa, ceMbH U oOmiecTBa). ChopMHUPOBAHHOCTH
OTBETCTBEHHOT'0 OTHOIICHUS K YUEHHIO; YBKUTEIBHOTO OTHOIICHUS K TPY/1y, HAIMYHE ONbITa y4a-
CTHS B COLMAIbHO 3HaUMMOM Tpyzae. Oco3HaHMe 3HAUYE€HUsI CEMbH B JKM3HU 4Y€JIO BeKa U OOIIecTBa,
MPUHATHE HEHHOCTH CEMEWHOM KM3HM, YBaXXUTEIbHOE U 3a00TIMBOE OTHOLICHHE K YI€HAaM CBOEH
CEMbH.

4. ChopMUpPOBAaHHOCTH LEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH U OOLIECTBEHHOW MPAKTUKU, YUUTHIBAIOLIETO COLMAIBLHOE, KYJIbTYpHOE,
SA3BIKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOI0 MUpa.

5. Oco3HaHHOE, YBOKUTEIBHOE U 100pOKeIaTeIbHOE OTHOILLIEHHE K APYrOMY YeJIOBEKY, €ro
MHEHHIO, MUPOBO33PEHHUIO, KYJIbTYpE, SI3bIKY, BEpe, IPaXIaHCKON MO3UIMU. ['0TOBHOCTH U €c110c00-
HOCTb BECTHU JMAJIOT C JPYTMMHU JIOAbMH U JOCTUTaTh B HEM B3aUMOIIOHUMaHUs (MACHTU(DUKAIIS
ce0s1 KaK IMOJHOMPABHOTO CyOBbeKTa OOILIECHHSI, TOTOBHOCTh K KOHCTPYHUPOBAHMIO 00- pa3a mapTHepa



10 JUAJIOTy, TOTOBHOCTh K KOHCTPYHPOBAaHUIO 00pa3a AOIMYCTUMBIX CIOCOOOB Manora, roTOBHOCTh
K KOHCTPYHPOBAHHIO Ipoliecca AHajora Ha OCHOBE OOIIMX HWHTEPECOB, MPOLEAYpP, TOTOBHOCTh U
CIOCOOHOCTH K BEJICHHUIO IEPETOBOPOB).

7. OCBOGHHOCTb COLMAIBHBIX HOPM, MPABHJI MOBEACHUS, POl U (HOPM COLMATBHON KU3HU
B Ipynmnax M cooOliecTBax. YyacTue B IIKOJIBHOM CaMOYINpPaBICHUU M OOLIECTBEHHOW >KU3HU B
Ipezenax BO3PAaCTHBIX KOMIIETEHIMM C y4€TOM PETMOHAIBHBIX, ITHOKYJIbTYPHBIX, COLUUAIbHBIX U
HKOHOMHUECKUX 0coOeHHOcTeH ((hopMupoBaHKe TOTOBHOCTH K YYaCTHIO B IIpOLecce YIOPsAI0YEeHUs
COILIMAJIBHBIX CBSI3€H U OTHOILICHHH, B KOTOPBIE BKIFOYECHBI X KOTOPBIE (JOPMUPYIOT CAMH yUallIHuecs;
BKJIFOUEHHOCTH B HENOCPEACTBEHHOE I'PAXkKIaHCKOE y4acTUe, TOTOBHOCTh y4aCTBOBATh B JKU3HEIES-
TEJILHOCTH TIOJPOCTKOBOTO OOLIECTBEHHOTO O0BEINHEHHS, TPOAYKTHBHO B3aUMOJICHCTBYIOIIETO C
COLMAJILHOW Cpefod M COLMaIbHBIMU MHCTUTYTaMH; MJEHTU(UKauUs ce0s B KayecTBe CyObeKTa
COLIMANIBHBIX MPe0o0pa30BaHMii, OCBOEHHE KOMIIETEHTHOCTEH B cepe OpraHu3aTOPCKON AesITeIbHO-
CTH; MHTEPUOPU3ALMs LICHHOCTE! CO3UIATEIBLHOIO OTHOIICHUS OKPYKAIOLIEH NEHCTBUTEIBHOCTH,
LIEHHOCTEH COLMAJIBbHOIO TBOPYECTBA, LIEHHOCTH NPOAYKTHBHON OpraHM3allid COBMECTHOM nes-
TEJIBHOCTH, CAMOPEAIN3aLlUU B IPYNIE U OpraHU3aluy, LIEHHOCTH «APYroro» Kak paBHOIPABHOIO
naptHepa, GOPMHPOBAHNE KOMIIETEHIIMK aHAlIN3a, POCKTUPOBAHUS, OPraHU3alNN JCITEIbHOCTH,
pediiekcuu U3MEHEHuH, crioco00B B3aMMOBBITOIHOTO COTPYTHUUECTBA, CIIOCOO0B peanu3aluu coo-
CTBEHHOTO JIMIEPCKOT0 MOTEHI[UAIIA).

8. CdhopMUpPOBaHHOCTH LIEHHOCTH 3[JOPOBOTO U 0€30IacHOT0 00pa3a JKU3HU; UHTEpUOpHU3a-
L1 MPAaBUJI UHIAUBUAYAIBHOIO U KOJUIEKTUBHOIO 0€30I1aCHOIO MOBEJIEHUS B UPE3BbIYAMHBIX CUTY-
alusaX, yrpoXKaroUIMX KU3HU U 310POBBIO JIFOJIEH, IPaBUII IOBEACHMSI Ha TPAHCIIOPTE U HA JOPOrax.

9. Pa3BUTOCTB ACTETHYECKOTO CO3HAHMS Yepe3 OCBOCHHE XY/JOKECTBEHHOTO HACIIEAHS HAPO-
noB Poccuu 1 Mupa, TBOPUECKOM JesTEIbHOCTH 3CTETUYECKOT0 XapakTepa (ClIoOCOOHOCTh TOHUMATh
XYI0KECTBEHHBIE MPOU3BEICHHS, OTPAXKAIOIINE Pa3HbIe dTHOKYJIBTYPHBIE TPaIUIUH; CHOPMUPO-
BAaHHOCTh OCHOB XYJ0KECTBEHHOH KyJIbTYpbl O0YYaIOLIMXCS KaK YaCTH UX OOLIeH TyXOBHOM KyIb-
TYpbl, Kak 0co00ro crnoco0a MO3HaHMS >KU3HU U CPE/ICTBA OpraHU3alluu OOIIEHMSI; SCTETUYECKOE,
SMOLMOHAIBHO-IIEHHOCTHOE BHJIEHHE OKPY’KAIOLIEr0 MHpA; CIIOCOOHOCTh K 3SMOLMOHAIBHO-
LIEHHOCTHOMY OCBOEHHIO MHpPa, CAMOBBIPAKEHUIO U OPUEHTALIUU B XYJA0KECTBEHHOM U HPAaBCTBEH-
HOM IIPOCTPAHCTBE KYJIBTYPBI; YBaJKEHUE K UCTOPUM KYJIBTYpbl cBoero OredecTBa, BBIPaXKEHHOM, B
TOM 4YHCJIe, B TOHUMaHUU KPacoThl YeIOBEKa; MOTPEOHOCTh B OOIIEHUH C XYJ0KECTBEHHBIMU MPO-
U3BEJCHUSAMHU, COPMHUPOBAHHOCTh AKTUBHOT'O OTHOILEHUS K TPAIULIUSAM XyA0KECTBEHHON KYJIbTY-
PBI KaK CMBICIIOBO, 3CTETUYECKON U JINYHOCTHO-3HAUYUMOM 1LIEHHOCTH).

10. CpopMHUpPOBaHHOCTh OCHOB 3KOJIOTMYECKOM KYJIBTYphl, COOTBETCTBYIOLIEH COBpEMEH-
HOMY YPOBHIO 3KOJIOTUYECKOTO MBIIIJICHHS], HAJTMYUE OIbITa SKOJIOIMUYECKH OPUEHTHUPOBAHHON pe-
(I1eKCHBHO-OIICHOYHOW M MPAaKTUYECKON NEATENbHOCTH B KH3HEHHBIX CUTYyalUsX (FOTOBHOCTh K
UCCIIEIOBAaHUIO TIPUPOJBI, 3aHATHSAM CEIbCKOXO3SWCTBEHHBIM TPYAOM, K XYJO’KE€CTBEHHO-
ACTETUUYECKOMY OTPAXEHHUIO IPUPOJIbI, K 3aHATUSIM TypHU3MOM, B TOM YHCIIE IKOTYPHU3MOM, K OCY-
LIECTBIICHUIO TPUPOJAOOXPAHHOMN JEATETLHOCTH).

1.2. IInanupyemMblie MeTanpeIMeTHbIe pe3yJIbTaTbl 0CBOCHHS Yy4e0HOro nmpeamera
«XuMHUD

[Tnanupyemble MeTarpeIMETHbIE Pe3yJIbTaThl BKJIIOYAIOT OCBOCHHBIE 00YYAIOIIUMUCT MEX-
MpeIMETHbIE TOHSTHUSI U YHUBEpCaJbHblE yueOHbIe NEWUCTBUA (pEryJsTUBHBIEC, MO3HABATEIbHBIE,
KOMMYHHMKAaTHUBHBIE).

B cootBerctBrN ¢ @T'OC OOO BBILAEHSAIOT TPU IPYIIIbl YHUBEPCATbHBIX YUEOHBIX AeHCTBHIMA
(YVY[1): perynsatuBHbI€, IO3HABATEIbHbIE, KOMMYHHUKATHBHBIE.

PerynsTuBHbIe YHUBEpCalIbHbIEC YUEOHbIE IEHCTBUS

1. YMeHHne caMOCTOATENBHO ONPEeIsATh e 00y4YeHUs, CTaBUTh U (POPMYITHPOBATH HOBBIE
3aJauu B yueOe ¥ MO3HaBaTEeIbHON JIeTEIbHOCTH, pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH MO3HaBa-
TEJIbHOM JEATEIBHOCTH.

Obyuarowuiicss cmodicem:

— aHAIM3MPOBATh CYIIECTBYIOILINE M IUIAHUPOBATh OyAyline oOpa3oBaTelbHbIE Pe3ysbTa-

THI;



— UAEHTU(HUIIMPOBATH COOCTBEHHBIC MMPOOJIEMBI M ONIPEACIISTH TIABHYIO MTPo0IeMy;

— BBIJIBUTaTh BEPCUU pEUICHUS MpoOIeMbl, (GOPMYyIUPOBATh THIOTE3bI, MPEIBOCXHINATH
KOHEYHBIN pe3ysbTar;

— CTaBHUTH 1eNb JCATCILHOCTH Ha OCHOBE OIPEACICHHOW MPOOJIEMBI M CYIIESCTBYIOIINX
BO3MOKHOCTEH;

— ¢opMyIIMpOBaTh YUEOHBIC 3a/1a4M KaK IIard JOCTHKEHUS TOCTABICHHON IENIU JeSTelb-
HOCTH;

— 00OCHOBBIBAThH IIEJICBBIE OPUEHTUPHI U IPHOPHUTETHI CCHUIKAMH Ha IICHHOCTH, YKa3bIBas U
00OCHOBBIBAs JIOTHYECKYIO MOCIEA0BATEIHHOCTD II1aroB.

2. YMEHUE caMOCTOSITeNILHO TUIAHUPOBATH ITyTH JIOCTHXKEHUS 1IEJIeH, B TOM YHCIIE albTepHa-
TUBHBIC, OCO3HAHHO BHIOMpATh HamOosiee 3P(HEeKTUBHBIC CIIOCOOBI pelieHUs y4eOHbIX M IO3HaBa-
TEJBHBIX 33/1a4.

Obyuarowuiics cmodicem:

— ONpEeNEeTsATh HEOOXOAMUMBIEC JIEUCTBHS B COOTBETCTBUU C YUeOHOM M MO3HABATEIbHOU 3a-
Jadell ¥ COCTaBIISITh aJITOPUTM UX BBIITOJIHEHUS;

— 00OCHOBBIBaTh M OCYIIECTBISTH BBHIOOP Hambosiee 3(PpPEeKTHBHBIX CIOCOOOB pELICHHS
y4eOHBIX U IM03HABATEIbHBIX 33/1a4;

— OIPEACTATH/HAXOUTh, B TOM YHCIIC U3 MIPEIJIOKCHHBIX BAPHAHTOB, YCIOBHS JJISI BBITOJI-
HeHUs yueOHON U MO3HaBaTeIbHON 3a/1auH;

— BBICTpaWBaTh KH3HCHHBIC TJIAHBI HA KPATKOCPOUYHOE Oyyiiee (3asBIsTh LEICBBIC OpHU-
EHTHUPBI, CTABUTDH a/ICKBaTHBIC UM 3aJ1a4¥l U IpeiaraTh AeHCTBHs, YKa3biBas 1 00OCHOBHIBAs JIOTH-
YECKYIO TIOCIIeJOBATEILHOCTD I1aroB);

— BBIOMpATh U3 MPEJIOKEHHBIX BAPHAHTOB M CAMOCTOSITENIbHO HUCKATh CPEICTBa/pecypChl
JUTSL PEIICHUS 3a]1a9H/ TOCTHXKEHUS TICITH;

— COCTaBJIATH IJIAaH pelieHus] MpoOiaeMbl (BBITIOJHEHHS MPOEKTa, MPOBEICHUS HCCIeI0Ba-
HUA);

— OMpEETATh MOTEHIUATIbHBIE 3aTPyIHEHUS MPH PEUICHUH y4yeOHOW W IMO3HaBaTEIbHOMN
3aJla4u¥ ¥ HAaXOJIUTh CPEJICTBA JUIA UX YCTPAHCHUS;

— OIUCHIBaTh CBOM OMBIT, OPOPMIISISI €T0 TSl IEPEauy IPYTHM JIIOJIIM B BUJE TEXHOJIOTUU
pEIIeHUs TPAKTUIECKIX 3aJ1a9 OMPECIIEHHOTO K1acca;

— IUIAHUPOBAaTh U KOPPEKTHPOBATh CBOIO WHAMBHIYAIbHYIO O0pa30BaTEIbHYI) TPACKTO-
pHuIo.

3. YMeHHe COOTHOCUTH CBOHM JCHCTBHS C IMJIAHUPYEMBIMU pe3ybTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOCH JEATEIPHOCTH B IMPOIIECCE TOCTIKEHUS Pe3yibTara, ONMPeNesTh CIIOCOOBI JICH-
CTBUH B paMKax MPeJIOKEHHBIX YCIOBUN U TpeOOBaHM, KOPPEKTUPOBATH CBOM JEHCTBHS B COOT-
BETCTBUU C H3MEHSIOMICHCS CUTYyaIHCH.

Obyuarowuiics cmoodicem.

— OIPEIETATH COBMECTHO C TIEJIarOrOM W CBEPCTHHKAMH KPUTEPHH TIAHHPYEMBIX Pe3yITb-
TaTOB U KPUTEPUHU OIICHKH CBOEH yueOHOU NeaTeIbHOCTH;

— CHCTeMAaTHU3HPOBaTh (B TOM YHCIIE BBIOMPATH MPHOPHTETHBIC) KPUTCPUU TUIAHUPYEMBIX
PE3YNIBTATOB U OIIEHKU CBOCH JEeSATENbHOCTH;

— O0TOMPATh HHCTPYMEHTHI JIJISl OIICHUBAHUS CBOCH JIEATEIIBHOCTH, OCYIIECTBISATH CAMOKOH-
TPOJb CBOEH AESITETFHOCTH B paMKaX MPeAoKEHHBIX YCIOBHA U TpeOOBaHMIA;

— OIICHWBATh CBOIO JICATEIIHBHOCTh, apTYMEHTHUPYS MPUIHHBI JOCTHKCHHS WA OTCYTCTBHS
TUTAHUPYEMOTO Pe3yJIbTaTa;

— HaAXOJMTh JIOCTATOYHBIE CPEJICTBA JIJIS BBHIMTOJIHEHUS YICOHBIX JIEHCTBUN B M3MEHSIOIICH-
Csl CUTyaIluy W/WIIK TIPU OTCYTCTBHUH ILIAHUPYEMOTO PE3yIbTaTa;

— paboTas 1o cBoeMy IJIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JESATEIbHOCTh HA OCHOBE
aHallM3a U3MEHEHUH CUTyallud NS MOJyYeHHUs 3aIlUIaHMPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/ pe-
3yJbTaTa;



— YCTAaHaBJIMBATh CBSI3b MEX]y MOJTYYEHHBIMU XapaKTEPUCTUKAMH IPOAYKTa U XapaKTepu-
CTHKaMHU IIpoliecca JIEATENbHOCTH U 10 3aBEPIICHUN AEATEIbHOCTU MpelaraTb N3MEHEHUE Xapak-
TEPUCTHK Mpoliecca Il OJYyUSHHs yIIyUIIEHHbIX XapaKTePUCTHK IPOIYKTa;

— CBEPSTH CBOM JCWCTBUS C LENBIO U, TPU HEOOXOAUMOCTH, UCTIPABIIATH OIIUOKH CAMOCTO-
ATEJBHO.

4. YMeHHe OIIeHWBATh NPABUIIBHOCTD BBITIOJIHEHUS y4eOHOM 3a/1a4i, COOCTBEHHBIE BO3MOXK-
HOCTH €€ PELICHHUS.

Obyuarowuiics cmorcem:

— OIPEIENATh KPUTEPUU NPABUIIBHOCTH (KOPPEKTHOCTH) BBIIIOJIHEHUsI yUeOHOH 3a1auu;

— aHAIM3UPOBATh U OOOCHOBHIBATh IPUMEHEHNE COOTBETCTBYIOIIEIO HHCTPYMEHTAPUS JUIS
BBINOJIHEHUS Y4eOHOH 3a/1a41; — CBOOOJHO M0JIb30BaThCs BbIPAOOTAaHHBIMHU KPUTEPUSAMH OLICHKH U
CaMOOLIEHKH, UCXO0/1 U3 LIEIU U UMEIOLIUXCS CPEJICTB, pa3jinyasi pe3ysbTaT U COCOObI 1eHCTBUI;

— OLICHMBATh NMPOJIYKT CBOEH NEATEIbHOCTH IO 3a/laHHBIM U/UJIM CaMOCTOSITENILHO OIpe/e-
JICHHBIM KPUTEPUSM B COOTBETCTBUU C LIEJIBIO JESTEIBHOCTH;

— 00OCHOBBIBAaTh JJOCTHKUMOCTh 1I€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

— (UKCHPOBATH M aHAIM3UPOBATH IUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB.

5. Bnagenue ocHOBaMU CaMOKOHTPOJIS, CAMOOLICHKH, IPUHATHUS PELICHUHM U OCYLIECTBIICHUS
OCO3HaHHOT'O BbIOOPA B yueOHOMW U MO3HABATEIbHOMN EATEIIBHOCTH.

Obyuarowuiicst cmodcem:

— Ha0JIr01aTh U aHAJIM3UPOBATH COOCTBEHHYIO YUeOHYIO U MO3HABATENbHYIO JAEATEIbHOCTD
U JICATEIILHOCTD APYTHX 00YYarOIUXCs B TIPOIIECCE B3aMMOIIPOBEPKH;

— COOTHOCUTh peajibHble U IIAHUPYEMBbIE pe3yJIbTaTbl MHUBHIyaJIbHONH 00pa30BaTeIbHOM
TSI TeTBbHOCTH U JIeNIaTh BHIBOJIBI,

— NPUHUMATh pelIeHUe B yUeOHOM CUTYyallui U HECTH 3a HET'O OTBETCTBEHHOCTb;

— CaMOCTOSITEIILHO ONPENENATh MPUYMHBI CBOETO yCIieXa WK HeycleXa U HaXOAUTh CIIOCO-
ObI BBIX0/1a U3 CUTYyallUU HEYyCIIexa,

— PETPOCIEKTUBHO OINPENENsITh, KaKie ASHCTBUS MO PELICHUI0 Y4eOHOH 3a1aun WK napa-
METPBI OTUX JECUCTBUH IIPUBEIIH

MOJTyYEHHUIO0 UMEIOLIETOCs MPOAYKTa yueOHO! JesITEIbHOCTH;

— JIEMOHCTPUPOBATh MPUEMBI PEryJIALNN NCUX0(PU3NOTOTHIECKUX/IMOLMOHATIBHBIX COCTO-
SIHUW U1 JOCTHKEeHUs! 3d(deKTa yecrnokoeHus (YCTpaHEeHUs: HIMOLMOHATIBHON HaIpsHKEHHOCTH), (-
¢dexTa BoccTaHOBJIECHHUS (OcialleHusl MpOsBICHUN yTomileHus ), 3¢ ¢dekTa akTUBU3ALMK (IIOBbIIIIE-
HUS NCUX0(U3UOIOTMYECKON peaKTUBHOCTH).

[To3HaBarenbHbIE YHUBEPCAIbHbBIC YUeOHbIE JICHCTBUS

6. YMeHue OnpeAensaTh MOHATUS, CO3/aBaTh 0OOOIICHMS, YCTaHABIMBATh AHAJIIOTUH, KJlac-
CHU(QHUIHIPOBATH, CAMOCTOSTEILHO BEIOUPATh OCHOBAaHMS U KPUTEPUH IS KIacCU(UKAIIIH, YCTaHAB-
JUBATh MPUYUHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH JIOTHYECKOE pACCyKIACHHE, YMO3aKitoueHue (1MH-
ITYKTUBHOE, I€AYKTUBHOE, 10 aHAJOTHH) U JIeNIaTh BHIBOIBI.

Obyuarowuiicst cmodicem:

— 1oA0UpaTh CJI0Ba, COMOAYMHEHHBIE KIIOUEBOMY CIIOBY, ONPEAEISIONNE €ro MPU3HAKU U
CBOMWCTBA;

— BBICTpauBaTh JIOTUYECKYIO ILIETIOYKY, COCTOSIYI0 M3 KJIHOYEBOI'O CJIOBA M CONOJYMHEH-
HBIX €MY CJIOB;

— BBLACTIATH OOIIMI MPU3HAK ABYX WM HECKOJBKUX MPEAMETOB WU SBJICHUN U OOBACHSATDH
UX CXOJICTBO;

— 00BEAMHATH MPEAMETHI U SBJICHUS B TPYIIIBI IO OMpEAETICHHBIM ITPU3HAKaM, CPaBHUBATh,
KiaccuuImpoBaTh 1 000011aTh (HaKThI U SIBJICHHUS,

— BBIACTIATH ABJICHHE U3 OOILEro psifa Apyrux sBICHUM;

— OIpEENsATh 00CTOSATENLCTBA, KOTOPbIE MPEAIECTBOBAIIN BOZHUKHOBEHUIO CBSA3HM MEXKIY
SBIICHUSIMU, U3 TUX OOCTOSITEIBCTB BBIICIATH ONPEACISIONINE, CIOCOOHBIE OBITh MPUYMHON JaH-
HOTO SIBJICHUS, BBIABIATH IPUUUHBI U CIIEICTBHS ABICHUA;




— CTPOUTDH PACCykJIEHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM M OT YaCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

— CTPOUTDH paccyk/IeHHWEe Ha OCHOBE CPAaBHEHUS MPEAMETOB U SBJICHU, BBIIEIAS MIPU 3TOM
o01re NpU3HaAKY;

— U3JaraTh MOJy4eHHYI0 MH(OPMAIMIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelraeMon 3aja-
qu;

— CaMOCTOSITENIFHO YKa3bIBaTh Ha MH(OPMAIIMIO, HYKIAIOLIYIOCS B MPOBEPKE, MpeiaraTh
U TIPUMEHSTH CIIOCO0 MPOBEPKH TOCTOBEPHOCTH MH(OpMAITHIH;

— BepOanu30BaTh SMOIMOHAIBHOE BIIEYATIEHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

— OOBACHATH ABJICHUS, [TPOLIECCHI, CBSI3U M OTHOLICHMUSI, BBISIBISIEMBIE B XOJI€ II03HABATEIIb-
HOM U HCCIe0BaTeNbCKOM AESITeNbHOCTU (MPUBOAUTH OOBSICHEHHE C U3MEHEHHeM (OpMBbI Mpel-
CTaBIICHUS;, OOBSCHSTD, ACTAIN3UPYS WK 000011ast; OOBIACHATH C 3aJaHHOIN TOUKU 3PCHHUSA);

— BBISIBJIATH W Ha3bIBaTh MPUUMHBI COOBITHSI, SIBJICHHSI, B TOM YHCIIE BO3MOXHBIe/Hanbomee
BEPOSATHBIE MPUYUHBI, BO3SMOKHBIE [TOCJIECJCTBUS 3aJJaHHOW IMPUYUHBI, CAMOCTOSTEIILHO OCYIIECTB-
151 IPUYUHHO-CIIEICTBEHHBIN aHAIN3;

— JIeNIaTh BBIBOJ, HA OCHOBE KPUTHUYECKOI'O aHAJIM3a Pa3HbIX TOUEK 3PEHHUs, NMOATBEPKAAThH
BBIBOJI COOCTBEHHOM apryMeHTalMel WM CaMOCTOSITEIBHO OTy4YeHHBIMU JAHHBIMHU.

7. YMeHue co3aBaTh, IPUMEHATh U MPeoOpa30BbIBaTh 3HAKU U CUMBOJIbI, MOJEIN U CXEMBI
JUIS pellieHus] yueOHbBIX U MO3HABATENIBHBIX 33/1a4.

Obyuarowuiicst cmodcem:

— 0003Ha4YaTh CUMBOJIOM M 3HAKOM MPEAMET U/WJIH SIBIICHUE;

— ONPEIEIATH JIOTHYECKHE CBSA3H MEXIy MPeIMETaMU W/ WIH SBICHUSIMH, 0003HAYaTh J1aH-
HbIE JIOTUYECKHE CBSI3U C IIOMOIIBIO 3HAKOB B CXEME;

— co371aBaTh a0CTPAKTHBINA WK PeaTbHbI 00pa3 MpenIMeTa U/ SBICHUS;

— CTPOUTh MOJIEJb/CXEMY Ha OCHOBE YCIIOBHI 3a/1auu W/WIIK crIoco0a ee pelieHus;

— co3/1aBaTh BepOaibHbIE, BEIECTBEHHbIE U UH(OPMALIMOHHBIE MOJIENIN C BBIJICJICHUEM CY-
IIECTBEHHBIX XapaKTePUCTUK 00BEKTa s ONpe/ieTIeHHs crioco0a pelieHus 3a/1adi B COOTBETCTBUU
C CUTYyalHe;

— IpeoOpa3oBbIBaTh MOJETHU C IENBI0 BBISBICHUS OOIIMX 3aKOHOB, OINPEIEISIONINX JaH-
HYIO MPEAMETHYIO 00J1acTh;

— MEePEeBOAMUTDH CIOXKHYIO IO COCTaBy (MHOTOAacleKTHYI0) MH(QOPMAIUIO U3 TpapuuecKoro
i GoOpMaIU30BaHHOTO (CUMBOJIBHOTO) TIPEACTABICHUS B TEKCTOBOE, M1 HA00OPOT;

— CTPOHUTh CXEMY, aITOPUTM ACHCTBHSI, UCIPABIATH UM BOCCTAHABIMBATH HEM3BECTHBIN
paHee aJrOpUTM Ha OCHOBE UMEIOIIErocs 3HaHUs 00 00bEKTe, K KOTOPOMY IPUMEHSIETCS alIrOPUTM;

— CTPOMTH JIOKA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

— aHAJIM3UPOBATH/pedIEKCHUPOBATh OMBIT Pa3pabOTKH U pealu3aliu Y4eOHOTO IMPOEKTa,
UCCIIeIOBaHMs (TEOPETUUECKOr0, IMIIMPHUUECKOT0) Ha OCHOBE IMPEUIOKEHHOM MpoOIeMHOI cuTya-
L[MH, TIOCTaBJICHHOM 1eJIU W/WIK 3aJaHHBIX KPUTEPHEB OLIEHKU MTPOIYKTa/pe3yibTara.

8. CMBICIIOBOE UTEHHE.

Obyuarowuiicst cmodicem:

— HaxOJHUTh B TEKCTe TpeOyeMyro MH(OpMaiuio (B COOTBETCTBHM C LENSAMHU CBOEHl nes-
TEJIbHOCTH);

— OPUEHTHPOBATHCS B COACPKAHUH TEKCTa, TOHUMATh LIEJIOCTHBIA CMBICHT TEKCTa, CTPYKTY-
pUPOBaTh TEKCT;

— yCTaHaBJIMBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUM, IBJICHHIA, TIPOIECCOB;

- PE3IOMHUPOBATh IIABHYIO UJICI0 TEKCTa

— IpeoOpa3oBbIBaTh TEKCT, «IIEPEBOMS» €r0 B JAPYTYH) MOJAIBHOCTH, HHTEPIPETUPOBATH
TEKCT (XYI0)KECTBEHHBIN M HEXYJI0KECTBCHHBIN, YUCOHBINH, HAYUYHO-TIOMYJISIPHBINA, HHPOPMAIIUOH-
HBIN);

— KPUTHUYECKU OIIEHUBATh CojiepKaHue U (OpMy TEKCTa.

9. ®opmupoBaHue U Pa3BUTHE IKOJOTHIECKOT'O MBIILICHUS, YMEHUE MPUMEHSTH €ro B I0-
3HaBaTEIbHON, KOMMYHHKATUBHOM, COIIMAIBHON MTPAKTHUKE B MPOheCCHOHATBHON OPUEHTAITUH.



Obyuarowuiics cmoicem:

— OIpPEAENATh CBOE OTHOLIEHHUE K IPUPOJHON CpEIE;

— aHAJIM3MPOBATh BIUSHHME JKOJIOTMYECKUX (PAKTOPOB Ha Cpedy OOMTaHMs >KUBBIX Opra-
HU3MOB;

— IPOBOJXTH IPUUUHHBIN U BEPOATHOCTHBIM aHAIN3 DKOJIOTUYECKUX CUTYALIUH;

— MPOTHO3UPOBATh W3MEHEHMs CUTYyalluu MPHU CMEHE JACUCTBUS OIHOTO (akTopa Ha JeH-
CTBME APYyroro (pakropa;

— pacIpoCTPAHSTh 3KOJOTMYECKUE 3HAHUS M YYacCTBOBATh B IPAKTUUYECKUX JI€ax 110 3ally-
T€ OKPYKAIOILEH CPe.Ibl;

— BBIpaXaThb CBOE OTHOILLIEHUE K MPUPOJE YEPE3 PUCYHKHU, COUNHEHUS, MOJIEIH, IPOEKTHBIE
paboTHI.

10. Pa3BuTHe MOTHBALMK K OBJIAJCHUIO KYJbTYpOH aKTMBHOI'O MCIOJIb30BAaHUS CIOBapeu u
JPYTHX TIOUCKOBBIX CUCTEM.

Obyuarowuiicst cmodcem:

— onpeensaTh He0OXOAUMBbIE KIIFOUEBbIE TIOMCKOBBIE CJIOBA U 3aIIPOCHI;

— OCYILECTBIIATh B3aUMO/IEUCTBUE C 3JIEKTPOHHBIMU ITIOMCKOBBIMH CUCTEMAaMHU, CJIOBAPSMU;

— (GopMHPOBaTh MHOKECTBEHHYIO BHIOOPKY M3 MOMCKOBBIX UCTOYHHMKOB JJIs1 OOBEKTUBU3A-
LMY PE3yIbTaTOB IIOUCKA,

— COOTHOCHUTB IIOJIyYEHHBIE PE3YJIbTaThl IOMCKA CO CBOEH AESTEIBbHOCTHIO.

KoMMyHMKaTHBHBIE YHUBEpCAIbHbBIE YUEOHbIE IEHCTBUS

11. YMeHue opraHu3oBbIBaTh yue€OHOE COTPYAHHYECTBO M COBMECTHYIO- JESTEIbHOCTH C
YUUTENIEM U CBEPCTHHKAMH; paboTaTh WHAMBHIYaJIbHO W B TPYIIE: HAXOAUTH OOIIee pelieHne U
paspemiath KOH(MIMKTHI HA OCHOBE COIJIAaCOBAaHMS MO3MLMN U ydeTa MHTEPEcOB; (HOpMYIUPOBATSH,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHUE.

Obyuarowuiics cmodcem:

— OIpe/ETATh BO3MOXKHBIE POJIM B COBMECTHOM JI€ATEIBHOCTH;

— UTpaTh ONPEIEICHHYIO POJIb B COBMECTHON JEATEIBHOCTH;

— NPUHHUMATh TO3UIMI0 cOOeceHNKa, MOHUMAs MO3ULUIO JAPYToro, pa3ndarh B €ro peyu
MHEHHE (TOUKY 3pEHHs), J0KAa3aTeIbCTBO (ApryMEHTHI), (DaKThl; TUIIOTE3bl, aKCHOMBI, TEOPHH;

— OIpeAENATh CBOM JACUCTBUS M JAEUCTBUS MapTHEpPa, KOTOPbIE CIIOCOOCTBOBAIM WJIU IIpe-
MATCTBOBAJIA TPOLYKTUBHOW KOMMYHHKAINH;

— CTPOUTH MO3UTHBHBIE OTHOILIEHUS B Ipoliecce y4eOHOW U MO3HABATEIbHOU AEsITeNbHO-

CTH;

— KOPPEKTHO M apryMEHTHPOBAHHO OTCTaWBAaTh CBOIO TOUYKY 3pPEHUS, B JTUCKYCCUH YMETh
BBIJIBUTATh KOHTPApTyMEHTHI, Mepedpa3upoBaTh CBOIO MBICTH (BJIaJeHHE MEXaHU3MOM JKBHBa-
JICHTHBIX 3aMEH);

— KPUTHYECKHA OTHOCUTHCSA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATH OIIIH-
OOYHOCTH CBOETO MHEHHS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

— TpeJyIaraTh albTEPHATUBHOE PEIICHHE B KOH(MIMKTHOM CUTYaIINN;

— BBIICJISITH OOIIYIO TOUKY 3pEHUS B TUCKYCCHUU;, — JIOTOBAPUBATHCS O MPABHIIAX W BOIPO-
cax JJis 00Cy>XJIeHUsI B COOTBETCTBUU C IMOCTABJICHHOM Mepe1 rpynnon 3aaauei;

— OpraHU30BBIBATh yUeOHOE B3aUMOJCHCTBUE B TpyNIe (OMPEaAeIaTh OOITUE 11U, pacipe-
JEJSITh POJIH, IOTOBAPUBATHCS APYT C APYTOM U T. 1.);

— YCTpaHsTh B paMKax Juajora pa3pbiBbl B KOMMYHHUKAIIUH, O0YCIIOBJIEHHBIE HETOHUMaHH-
€M/HENPUATHEM CO CTOPOHBI COOECEeTHUKA 3a/1a4H, POPMBI WIIH COIEP KAHUS JHAIIOTA.

12. YMeHne 0CO3HaHHO HCMOJIb30BAaTh PEUYEBBIE CPEICTBA B COOTBETCTBHUM C 3aJladyeid KOM-
MYHHKAIUHU 751 BBIPAKEHHUSI CBOMX YYBCTB, MBICTIEH M MOTpPeOHOCTEN Ui MIaHUPOBAHUS U PETy-
JIALIMU CBOEH JEATENIbHOCTH; BJIAJEHHWE YCTHOM M MUCBMEHHOM pPEYbl0, MOHOJOTMYECKON KOH-
TEKCTHOU PEYBIO.

Obyuarowuiicss cmodicem:

— OMpEeTATh 33/1a4y KOMMYHHUKAIIMA ¥ B COOTBETCTBHU C HEl OTOMpaTh peueBbie Cpe-
CTBA;



— 0TOUpaTh U HCIOJIb30BAaTh PEUEBHIE CPEJCTBA B IMpOLleCCe KOMMYHHKAIMH C JIPYTUMHU
JIIOJIBMHU (JIMAJIOT B Mape, B MaJION TpyNIe u T. 11.);

— IPEICTAaBNIATh B YCTHON WM MUCbMEHHON (pOopMe pa3BepHYTHIH MIaH COOCTBEHHOM Jies-
TEJIbHOCTH;

— co0JI0/1aTh HOPMBI IyOJIIMYHON pedH, periiaMeHT B MOHOJIOT€ M JUCKYCCUU B COOTBET-
CTBHUU C KOMMYHHUKAaTUBHOM 3aJ1a4eil;

— BBICKA3bIBaTh 1 00OCHOBBIBATH MHEHHE (CY)KJICHHE) U 3alpallMBaTh MHEHUE MapTHEpa B
paMKax Juanora;

— NPUHUMATh PEIICHUE B XO€ JHAJIora U COTJIACOBBIBATh €ro ¢ COOECeTHUKOM;

— C03/1aBaTh MMCbMEHHBIE «KJIUIIMPOBAHHBIE» U OPUTMHAIbHBIE TEKCTHI C UCIIOJIb30BaHUEM
HEOOXO/IUMBIX PEUEBBIX CPEICTB;

— HCHOJb30BaTh BepOalbHbIE CPEACTBA (CPEACTBA JIOTMUECKOW CBS3M) JAJS BBIIEICHUS
CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

— HCIMOJb30BaTh HEBepOalbHbIE CPEACTBA WIM HArjsHble MaTepHuajbl, MMOATOTOBIICH-
HBIE/OTOOpaHHBIE MOJT PYKOBOACTBOM YUUTEIIS;

— JleJ1aTh OLIEHOYHBIN BBIBOJ O IOCTUKEHUU 1€ KOMMYHHKALIMU HETIOCPEICTBEHHO MOCe
3aBepIICHIs] KOMMYHHUKAaTUBHOTO KOHTAKTa M 0OOCHOBBIBATH €TO.

13. ®opMupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH HCIIOJIb30BaHUs MH(pOpMalu-
OHHO-KOMMYHUKaIIMOHHBIX TexHosoruil (nainee — UKT).

Obyuarowuiica cmoodicem:

— IIEJICHAIIPABJIEHHO HUCKAaTh W UCIOJb30BaTh MH(OPMAIMOHHBIE PECYPCHI, HEOOXOAUMBbIE
JUIs pelIeHusl y4eOHBIX U NPaKTUYEeCKUX 3a/1a4 ¢ nomouisio cpencts UKT;

— BBIOMpATh, CTPOUTH M MCIOJIB30BATH AJCKBATHYIO MH()OPMAIIMOHHYIO MOJEINb IS Tepe-
Jlauyu CBOUX MBICIIEH CpeicTBaMU €CTECTBEHHBIX U (DOPMANIbHBIX S3bIKOB B COOTBETCTBHHU C YCIOBH-
SIMU KOMMYHHKaIUH;

— BBLACTATh MH(POPMAITMOHHBIA aCHIeKT 3a7a4M, ONEpUPOBaTh JaHHBIMH, HCII0JIB30BaTh MO-
JieJb PEIICHUs 3a/1a4H;

— HCIIOJIb30BaTh KOMITBIOTEPHBbIE TEXHOJOIMH (BKJIIOYas BBIOOp a/JE€KBATHBIX 3ajjaue WH-
CTPYMEHTAJIbHBIX TPOrPaMMHO-AINaPaTHBIX CPEJICTB U CEPBUCOB) I PEIIEHUS HH()OPMALIMOHHBIX
Y KOMMYHUKAIIMOHHBIX Y4eOHBIX 337124, B TOM YHCJIE BBIYUCIEHHE, HAIMCAHUE TUCEM, COUMHEHUH,
JOKJIa/10B, pedepaToB, CO3JaHUE IIPE3EHTALUN U JP.;

— HCI0JIb30BaTh HH(POPMALIMIO C YIETOM 3THUECKUX U TPABOBBIX HOPM;

— Cc03/1aBaTh MH(GOPMAIIMOHHBIE PECYPCHl PA3HOTO TUIA U Ul Pa3HBIX ayAUTOPUHN, COOIIIO-
JaTh HHPOPMALIMOHHYIO TUTHEHY U NpaBuiia HHPOPMAIIMOHHON 6€30MaCHOCTH.

1.3. [lnanupyemMble npeAMeTHbIE Pe3yJIbTATHI OCBOEHHA YUeOHOr0 npeaMera « XUMHD)

B pesynbTare uzyueHust yaeOHOro npeaMera « XMMHs» Ha ypOBHE OCHOBHOTO 00111ero o0pa-
30BaHUs

6b1NYCKHUK HAYYUMCA!

— XapaKTepHu30BaTh OCHOBHBIE METO/IbI IO3HAHMS: HAOIIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT;

— ONUCHIBAaTh CBOWCTBA TBEPJBIX, JKUIKUX, ra3000pa3HbIX BEIIECTB, BBIIENAS HX CyIlle-
CTBEHHbIE TPU3HAKU;

— pacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKUX HNOHSTHH: «aTOM», «MOJIEKYJIa», «XUMHUYE-
CKHUI 3JIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0XKHOE BEIIECTBOY», «BAJEHTHOCTY, «XUMUYECKasl peak-
LUsD», UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XMMHH;

— pacKphIBaTh CMbIC] 3aKOHOB COXpPAaHEHHUS MaccChl BEIECTB, IIOCTOSIHCTBA COCTaBa, aTOM-
HO-MOJIEKYJISIPHON TEOPHH;

— pa3nuyaTh XMMUYECKHE U (PU3NUECKUE SIBJICHMUS;

— Ha3bIBaTb XUMUYECKHUE IIEMEHTHI;

— ONPEENATh COCTAB BEIIECTB 10 X (GOpMyIaM;

— OIIpPENENATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COEIUHEHUSX;

— ONPEIENATh TUIl XUMUYECKUX PEAKIIMIA;



— Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHUS XUMUYECKUX PEaKIHi;

— BBISIBJIATh MIPU3HAKH, CBUACTEIIbCTBYIOIINE O MPOTEKAHUN XUMUYECKON peaKIuu NP Bbl-
MOJIHEHUU XUMUYECKOTO OMBITA;

— COCTaBJIATH POPMYJIIBI OWHAPHBIX COCTUHCHUH;

— COCTaBJIATh YPaBHEHHS] XUMUYECKUX PEaKIuil;

— cobmroaaTh npaBuiIa 6e30nacHoil paboThI IPH MTPOBEACHUH OIBITOB;

— TOJIb30BaThCS JIaOOpaTOPHBIM 000PYAOBaHUEM U MOCY10H;

— BBIYHUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;

— BBIYUCIISITH MAaCCOBYIO JIOJIF0 XUMUYECKOTO JIEMEHTa 10 (popMyJie COeAMHEHNUS,

— BBIYHCIATH KOJMYECTBO, 00bEM MIJIM MAcCy BEIIECTBA MO KOJIMYECTBY, 00bEMY, Macce pe-
areHTOB WJIM MPOJYKTOB PEAKINH;

— XapaKTepHU30BaTh (HPU3NYECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOAA U
BOJOPO/IA;

— M0JIy4aTh, COOMPATh KUCIOPO U BOJOPOI;

— pacrno3HaBaTh OMBITHBIM ITyTEM Ia3000pa3HbIe BEIIECTBA: KHUCIOPO, BOAOPO/;

— pacKphIBaTh CMBICII 3aKOHAa ABOIaJipo;

— PacKphIBaTh CMBICI TOHITHIA: «TETIOBOM 3((HEKT peakium», «MOJISPHBIN 00beM»;

— XapaKTepHu30BaTh (PU3NIECCKHE U XUMHUECKHE CBOMCTBA BOIBL;

— PacKphIBaTh CMBICII TOHITHS «PacTBOPY;

— BBIYUCIISITh MAaCCOBYIO JI0JII0 PACTBOPEHHOTO BEILLIECTBA B PACTBOPE;

— IPUTOTOBJISITH PACTBOPHI C ONPEAEICHHON MAacCOBOMU J0JI€i paCTBOPEHHOTO BEIECTBA;

— Ha3bIBaTh COCMHEHUS U3yUYECHHBIX KIACCOB HEOPTAHMYECKUX BEIIECTB;

— XapakTepu30BaTh (U3MUYECKUE U XUMUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOpraHU4e-
CKHMX BEIIECTB. OKCHJIOB, KMCJIOT, OCHOBAHMI, COJIEH;

— ONpEeEeNATh MPUHAIIEKHOCTh BEUIECTB K ONPEACIIEHHOMY KJIAaCCy CO€AUHEHUN;

— COCTaBJIATh (OPMYJIbI HEOPraHMUECKUX COESIMHEHUN N3YYEHHBIX KJIaCCOB;

— MPOBOJIUTH OIBITHI, MOATBEPKAAIOIINE XUMUYECKHUE CBOMCTBA N3YUEHHBIX KJIACCOB HEOP-
TaHUYECKUX BEIIECTB;

— pacrno3HaBaTh OMNBITHBIM IYTEM PACTBOPHI KUCIOT M LIEIOYEH MO M3MEHEHHUIO OKPACKH
WHJIUKATOPA;

— XapaKTepHU30BaTh B3aUMOCBA3b MEXAY KJIaCCaMH HEOPTAHUYECKUX COCUHEHUN;

— packpsiBaTh cMbIch [lepuonnueckoro 3akona /. . MenneneeBa;

— OOBSCHATH (PU3MUECKUI CMBICT aTOMHOTO (TIOPSAKOBOT0) HOMEpa XUMHUYECKOTO IJIEMEH-
Ta, HOMEPOB rpymnsl 1 nepuoja B [lepuonnueckoit cucreme /1. 1. Menneneena;

— OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHHSI aTOMOB, CBOMCTB AJIEMEHTOB B MpeEJie-
JIaX MaJIbIX TMEPUOO0B U TJIIaBHBIX MOATPYIIII;

— XapaKkTepHu30BaTh XUMUYECKHE dIIEMEHTHI (0T BOJOPOJa O KAJIbLKMsA) HA OCHOBE UX TIO-
noxxenus B [lepuoanueckoii cucreme J[. 1. MenneneeBa u 0coOEHHOCTEHM CTPOEHUSI UX aTOMOB;

— COCTaBJISITh CXEMBI CTPOEHHUsI aTOMOB NepBbIX 20 3nemeHToB llepuoguyeckoil cuctembl
. . Menneneesa;

— pacKphIBaTh CMBICII MTOHATUN: «XUMHUYECKas CBS3bY», «3JEKTPOOTPULATEIBHOCTDY;

— XapaKTePHU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT THUITA KPUCTATITUICCKOM
pELIEeTKY;

— OTIPENIETATh BUJI XUMUYECKOM CBS3M B HEOPTaHUIECKUX COCTMHECHUSIX;

— n300pakaTb CXEMbI CTPOCHHSI MOJIEKYJ BEIIECTB, 0OPAa30BaHHBIX Pa3HBIMH BUIAMH XU-
MHYECKHUX CBS3CH;

— pacKphIBaTh CMbICH MOHSATUN: «HUOHY», «KAaTUOH», KAHUOHY, «IJIEKTPOIUTHI», «HEIIEKTPO-
JUTBI», «AJEKTPOIUTUYECKAS TUCCOLUALIU», KOKUCITUTENbY, «CTENEHb OKUCICHUSD), «BOCCTAHOBH-
TEJbY, KOKUCICHUE, KBOCCTAHOBJICHHUEY;

— OIPEJETATh CTETIEHb OKUCIICHHUS aTOMa 3JIEMEHTa B COETUHEHUH;

— pacKphIBaTh CMBICI TEOPHUH SIEKTPOIUTHUECKON TUCCOLUALINN;

— COCTaBJIATh YPABHEHHUS JICKTPOJIUTHYECKON TUCCOLMAIIMUA KUCTIOT, OCHOBAHMM, COJIEH



— OOBSCHATH CYIIHOCTH MPOIIEcCa EKTPOJIUTHUCCKOW TUCCOIMALMN M PEAKIid HOHHOTO
obMeHa;

— COCTaBJISTh MOJIHBIC 1 COKPAIICHHBIC HOHHBIC YPAaBHEHUSI PEaKIIMU OOMEHA;

— OMPEETATH BO3MOKHOCTD MMPOTEKAHMSI PEAKIIMii MOHHOTO OOMEHa;

— MPOBOJMTH PEAKIUH, OITBEPKIAIONINE KAYSeCTBEHHBI COCTAB PA3JINYHBIX BEIICCTB;

— OMPEETATh OKHUCIUTEb U BOCCTAHOBUTEIND, — COCTABJISITh YPABHCHHSI OKUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIX PEaKITHIA;

— Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUIECKOU PEAKITUH;

— KJIACCU(HUIIMPOBATH XUMUYECKUE PEAKITUH IO PA3IMYHBIM IIPHU3HAKAM;

— XapaKTepHU30BaTh B3aUMOCBSI3b MEX]y COCTABOM, CTPOCHHEM U CBOMCTBAMH HEMETAILIOB;

— MPOBOJUTH OTBITHI IO TIOTYYCHUIO, COOMPAHUIO U U3YYCHUIO XMMHYECKHX CBOMCTB ra3o-
00pa3HBIX BEMIECTB: YTIEKUCIIOTO ra3a, aMMHAaKa,

— pacro3HaBaTh ONBITHBIM ITyTeM I'a3000pa3HbIe BEIIECTBA: YIIICKUCIBIN Ta3 1 aMMHUAK;

— XapaKTepHU30BaTh B3aUMOCBSI3b MEXK]Iy COCTAaBOM, CTPOSHUEM M CBOHCTBAMHU METAJLIOB;

— Ha3bIBaTh OPTaHUYECKHE BEIIECTBA MO MX (popMylie: MeTaH, 3TaH, 3TUICH, METaHOII, ITa-
HOJI, TJIUIEPUH, YKCYCHAsi KUCJIOTa, aMHHOYKCYCHAsT KHCIIOTa, CTEAPUHOBAsI KUCIIOTA, OJICMHOBAsS
KHCJIOTA, TIII0K03a;

— OILICHMBATH BIMSHUE XHMHUYECKOTO 3arpsS3HEHUS OKPYKAIOIIEH Cpellbl Ha OPraHUu3M Yelio-
BEKa;

— TPaMOTHO O0paIIaThCsi ¢ BEMIECTBAMY B IIOBCETHEBHOM KU3HU;

— ONpeeNsATh BO3MOKHOCTh MPOTCKAHMSI PEAKIIMH HEKOTOPBIX MPEICTABUTEICH OpraHuye-
CKHUX BEIIECTB C KUCIOPOOM, BOJOPOIOM, METAIIIAMH, OCHOBAHHUSIMH, TaJIOTCHAMH.

Boinycknux noayuum 603mMOoNCHOCHb HAYUUMbCL:

— 6b106UAMb U NPOBEPSAMb IKCNEPUMEHMATLHO SUNOME3bl O XUMUYECKUX C8OUCMBAX Ge-
Wecme Ha OCHOBe UX COCMABA U CMPOEHUs], UX CHOCOOHOCMU BCMYNAMb 8 XUMUYECKUEe PeaKyuu,
xapakmepe u npoOyKmax pasiudHblx XUMU4eCKux peaxyuil;

— Xapaxkmepuzo8ams 6ewecmed no coCmagy, CMpOeHul0 U CEOUCMEAM, YCMAHABIUBAMb
NPUYUHHO-CLeOCMBEHHblE C8A3U MeHCOY OAHHBIMU XAPAKMEPUCTUKAMU BeUeCmEd;

— COCMABAms MONEKYIAPHbIE U NOJHbIE UOHHbIE VPAGHEHUSI NO COKPAUJEHHbIM UOHHBIM
VDABHEHUAM,

— COCMABAMs YPAGHEHUsL 2UOPOTIU3A COTIel U 3ANUCHIBANb UX UOHHBIMU YPAGHEHUAMU,

— onpeodensimv peakyuro cpedbl B00HLIX PACMBOPO8 COell;

— NPOCHO3UPOBAMb CNOCOOHOCHb GeUieCmBa NPOsGIsMb OKUCTUMENbHbIE UIU 80CCMAHO-
gUmMebHble COUCMBA C YUemom CmeneHell OKUCTEeHUs DJIeMEeHMO08, BX00AWUX 8 €20 COCAB;

— COCMAaBAms YPAGHeHUsl Peakyutl, COOMEENCmMeyIouuUx noci1ed08ameIbHOCmMu npespauye-
HULL HEOP2AHUYECKUX BeUjeCms Pa3IUiHbIX KIACCO8;

— 6b108U2AMb U NPOBEPSAMb IKCNEPUMEHMATLHO SUNOME3bl

pe3yIbmamax 8030eiUcmsus pasiuyHblX GaKmopos Ha UMeHeHue CKOPOCMU XUMUYECKOLL
peaxyuu;

— Hazvleams haxmopul, eruUsAOWUe HA XUMUYECKoe pagHosecue. Popmynuposams NpUHYUn
Jle [llamenve;

— onpedensimv, 8 CMOPOHY NPAMOU UIU 00pAMHOU peakyuu 6yoem CMeujeHo pasHo8ecue
noo oeticmguem 0aHHO20 hakxmopa,

— onpeodensimb CHOCOObL CMeUjeHUs XUMULECKO20 PABHOBECUsL 8 COPOHY NPOOYKMO8 peak-
YuU UU 8 CMOPOHY UCXOOHBIX BEUECME;

— 6b106UCAMb U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bL Pe3yIbmamax 6030elCmals.
PA3IUYHbIX YAKMOPOS HA CMewjeHUe XUMUYECKO20 PABHOBECUs,

— 8b1800UMb NPOCMEUULYIO (IMAUPUYECKYVIO) POPMYTY COCOUHEHUSL,

— BBIYUCTAMb OMHOCUMENHYIO NIOMHOCHbL 00HO20 2A3A NO OPY2OMY 2A3);

— BBIYUCTISIMb KOAULECMBO MOAEKY]L N0 U36ECIMHOM) KOIUYEeCMBY 8euecmed;

— NPOBOOUMb CIexuoMempuyecKue paciemsl o ypasHeHuro peakyuu 8 ciyyae, Ko2oa 0OHO
U3 ewecme Haxo0Umcs 8 HedoCmamxke;



— BBIYUCTSIMb MACCY OOHO20 U3 NPOOYKMOS peakyuu no Macce pacmeopd, CO0epiIcaujeco
onpeoeneHHyI0 00I0 UCXOOHO20 8eujecmaa;

— paccuumuléams 8bix00 NPOOYKMA XUMUYECKOU PeaKyuu,

— UCNOIL308aMb NPUOOPEmeHHble 3HAHUA 0N IKOIOSUHECKU 2PAMOMHO20 NOBeOeHUs 8
OKpYyoicarouell cpeoe;

— UCNOIL308aMb NPUOOPEMeHHble KoYegble KOMNEeMeHYuU npu GbINOJHEHUU NPOEKmos U
VUEeOHO-UCCNe008AMENbCKUX 3A0ay NO U3VUEHUIO C8OUCME, CNOCOO08 NOLYYEeHUs. U PACNO3HABAHUS
geuyecms

— 00bEeKMUBHO OYEHUBATNb UHPOPMAYUIO O 8eUIeCMBAX U XUMUYLECKUX NPOYeCccax,

— KpUmuyecKu omHoCumucs K NCe80OHAY4YHOU UHGOpMAYyUU, HeO0OPOCOBECMHOT peKlame 8
cpeocmeax mMaccosol uHgopmayuu;

— 0CO3HABAMb 3HAYEHUE MEOPEeMUYECKUX SHAHUU N0 XUMUU OJisl NPAKMUYECKOU 0esimenbHO-
cmu uenosexa

— c030a6amb MOOeNU U CXeMbl 011 peueHus Y4eOHbIX U NO3HABAMENbHBIX 3a0al,;

— NOHUMAaMb HeobX00UMOCMb COONIO0eHUs. NPEONUCAHUL, NPedNazaeMblX 8 UHCMPYKYUSIX
10 UCHONL30BAHUIO IEKAPCME, CPeOCm8 DbIMOBOU XUMUU U Op.

2. Coaep:xanue y4eOHOro mpeamera «XvuMus» Ha YPOBHE OCHOBHOIO 00-

1ero oopazoBaHus.
2.1. IlepBoHa4YaIbHbIe XUMUYECKHUE NOHATHUS

MecTto XxuMHM cpeau eCTeCTBEHHbIX HayK. [Ipeaqmer xumum.

Teno u BemecTBo. duU3nueckue CBOWCTBA BEIIECTB. ArperaTHble COCTOSIHUS BeliecTsa. MH-
IUBUAYyalIbHBIC (YHCTHIC) BellecTBa U cMecu. MeToibl pa3aeneHust cMeceit (punpTpoBaHue, oTcTa-
VBaHUE, BbIIapUBaHUE, Neperonka). dusnueckue U XxuMuyeckue spiaeHus. M3MeHeHus, npoucxo-
JSIIIME C BelllecTBaMU. XUMUYECKUe peakuuu. [Ipru3Haku u ycinoBHs NPOTEKaHUsI XUMUYECKHUX pe-
aKkIuii. XUMUYECKUE CBOMCTBA. XMUMHUYECKHE MPOLIECCHI B OKPYKAIOIIEM HAaC MUPE.

Pabota B xuMunueckoii taboparopuu. I'azoBsle ropenku (ropesika bynsena u Tekito), criup-
ToBKU. [lnaMs u ero crpoenue. Dnekrpuueckue IMTKU. OCHOBHBIE METObI IO3HAHMS: Ha0II0/1e-
HUE, U3MEPEHUE, IKCIIEPUMEHT.

AToMbI. XUMHUYECKUN 3JIEMEHT KakK BUJ aTOMOB. CUMBOJIBI (3HAKH) XUMHUECKUX JIEMEHTOB.
PacripocTpaHeHHOCTB 2JIEMEHTOB Ha 3€MIIE U B KOCMOCE.

ATOMHO-MoOJIeKyJIsipHOe yuyeHue. 3HaueHue pador [x. lanerona u M. B. JlomoHOocoBa Jist
(bopMHpOBaHUS ATOMUCTUYECKOI'O MUPOBO33PEHHSL.

Mornekyna kak Melpyaiilias yacTHIa BElIecTBa, 00agaronasl ero XMMHU4YeCKUMH CBOWMCTBa-
Mu. Xumuueckue Gpopmyisl. Uaaekcol. BelecTBa MONIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

3aKOH MOCTOSHCTBA COCTaBa BELIECTB, UMEIOIIUX MOJIEKYJISIPHOE CTPOCHHE.

Knaccudukanus Bemects. [Ipocteie u cioxHble BenlecTBa. [loHsATHE 00 ayioTponuu U an-
JOTPONHBIX MOIUUKAIMIX. MeTaruibl 1 HemeTauibl. OpraHndyeckue 1 HeOpraHNn4YeCcKHue BEeIlecTBa.

Maccer atomoB 1 MosieKyJ1. [ToHsiTHE 00 OTHOCUTENBHOM aTOMHOM W MOJIEKYJISIPHOM Macce.
KauecTBeHHBIN U KOJIMUYECTBEHHBIN COCTAB BELIECTBA. BhIUNCIIEHNE OTHOCUTEIBHON MOJIEKYJIIPHON
Macchl BelecTBa o ¢opmyise. MaccoBasi 105151 XUMUYECKOTO AJIEMEHTa B XUMHUYECKOM COEIMHE-
HUH U €€ BBIUUCIIEHUE 110 (POpMyJie COeAUHEHUSL.

3aKkOH coXpaHeHMsI Macchl BemecTB. JKu3Hb u aestenbHocTh M. B. JlIomoHOCOBa. YpaBHe-
HUe xumMHuueckor peakuuu. Kospounmentsl. TUibl XMMUYECKUX peakiUil: cCoeTUHEHNE, pa3ioxKe-
HHE, 3aMelleHne, OOMEH.

Hemoncmpayuu. OOpa3ubl MHIUBUAYATbHBIX BELIECTB (METaUIbl, HEMETAJIbl, CIIOKHBIC
BelIeCTBa) U cMecel (pacTBOpLI, rpaHuT). Pazienenne cMecu MEIHOIO Kyropoca U cepbl pacTBOpe-
HueMm. ['openne maruus. Kunenune cnupra. ['openne cnupra. OOpa3oBaHre aMMuaka Mpu pacTupa-
HUHM CMECH TallleHOM HM3BECTH C XJOPHUIOM aMMOHUA. ONBITHI, TEMOHCTPUPYIOIIHUE IOSBICHHE
OKpacKH IMpH CMELICHUHU JIByX pacTBOpOB (TaHHUHA U cynb(ata xenesa (II), cynbdara meau (II) u
aMMHaKa, JKeITON KpoBsiHOHM conu u xyopuaa skenesa (II1), autpara ceunna (I1) u nonuna xamus,
¢denondranenna u menoun). Moaenn HEKOTOPBIX MPOCTHIX MOJIEKYI (BOJa, YIVIEKUCIIBIH ra3, Kuc-
sopoJi, Bojiopoa). OnbIThI, MOATBEPKIAIOIIUE 3aKOH COXPAaHEHUSI MacChl BEIIECTB.



JlabopamopHvie onvimul.

. I3yueHue CBOMCTB BEILECTB.

. Pa3nenenue cmecu.

. ®u3nyecKue SBICHUS U XMMUUECKNE PEAKIIUH.

. O3HakomiieHuE ¢ 00pa3liaMu MPOCTHIX U CJIOKHBIX BEIIECTB.
. Oxucnenue MeAHOM MJIACTUHKH (MIPOBOJIOKH).

. Paznoxenune manaxura.

7. B3auMoaencTBuUE KeENe3a ¢ paCTBOPOM METHOTO Kylopoca.
2.2. Kucaopoa. Oxkcuapl. BajieHTHOCTH

Kucnopon — XuMHUYECKHid 3IEMEHT U TPOCTOE BemecTBO. O30H — alioTponHast MoIu(u-
Kaius kucnopona. Kucinopon, ero pacnpocTpaHeHHOCTh B nipupoje. @u3nyeckue CBOMCTBA KUCIIO-
pona. XMMHUYECKUE CBOMCTBA KUCIOPOJA: B3aUMOJICHCTBUE C cepoid, pocdopoM, yriieM, BOIOPO-
JIOM, HaTPUEM, ATFOMUHHEM, KEJIE30M, METAaHOM, CEpOBOAOPOIOM. MICTOpHS OTKPBITUS KUCIOPOAA.
[Tonmyuyenne kucinopoaa B 1abopatopuu (pa3nokeHneM 0epToIETOBOM COJHM, TEPOKCHIA BOAOPOIa U
MepMaHraHaTa Kajus) U B IPOMBINUIEHHOCTH. KauecTBeHHas peakius Ha ra3000pa3Hblii KHCIOPO/I.
[Ipumenenune kucnopona. Ilonstue o katanse U KaTaau3aTopax.

Banentnocts. CoctaBienue Gopmyn o BAJICHTHOCTH.

CrpykrypHbIe popmynbl. OKCHIBI METAIUIOB U HEMETAILJIOB.

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Beigenenue kucinopoaa u3 Bozayxa. [lonstue o
OnmaropoHbIX (MHEPTHBIX) Ta3ax. TOKCHYHBIEC BelIecTBa B BO3Ayxe. [ OpeHne BemecTs Ha BO3IyXe€.
I'oproune BemectBa. Temneparypa BociuiameneHus. MemienHoe okucienue. [Ipobnema 6e3omac-
HOT'O MCIOJIb30BaHUs BELIECTB U XMMHUECKUX PEaKLUUil B IOBCEJHEBHOM KU3HU. bpITOBas xumuue-
CKasi rpaMOTHOCTb. Ty1ieHue noxapos. OTHETYIIHUTEIb

Lemoncmpayuu. HanomaeHne razoMerpa KMCIOPOAOM. Moenu MOJIEKYJT BOBI, YIJIEKUCIIO-
ro rasza, BOJIOpoJia, KUCIOpO/ia, MeTaHa, aMMHuaka. [ 'openue yriis, cepsl, ¢pochopa u xeneza B KHUC-
nopoze. IlpueMsl TylieHus miIaMeHu.

JlabopamopHvie onvimul.

8. Ilomyuenue kuciopoaa pa3ioKeHHUEM NEPOKCHIA BOAOPOA.

2.3. Bogopoa. Kuciaorsl. Con

Bonopon — XxuMuyeckuil 2JIEMEHT U MPOCTOE BEIEeCTBO. PacpocTpaHeHHOCTh BOJOpOA B
npupoje. dusnueckue cpoiicTBa Bopopona. Ilomydyenue Bogopoaa B snaboparopuu. Bogopog —
B3pbIBOOIIACHOE BemecTBO. KauecTBeHHas peakuus Ha ra3000pa3Hblii Bogopoa. Mcropus oTKpbITUS
BOAOPOJAa. XMMHUYECKHE CBOMCTBA BOAOPOJA: B3aUMOJEHCTBUE C KUCIOPOAOM, CEPOM, XJIOPOM, OK-
cUJaMy MeIu U cBMHILA. Mepbl Oe3omacHocTy npu padote ¢ BogoponaoMm. [lonydyenue Bogopoaa B
npoMsliieHHocTH. [Ipumenenune Bogopona. Ilonarue o psae akTHBHOCTH METAJLIOB.

Kucnorel. Knaccuduxarnus. Homenknarypa. Heopranuueckre u OpraHMueCKHE KHCIIOTHI.
beckucnopoaHble U KHCIOPOACOAEpKAIUE KUCIOTHI. KucaoTHbli octatok. OCHOBHOCTH KHCIIOT.
OnHO-, IBYX- M TPEXOCHOBHBIE KUCIOTHL. PUZMYECKHE CBOMCTBA KUCIOT. XMMHUYECKUE CBOMCTBA
KHCJIOT: B3aMMOJICHCTBHE C aKTHBHBIMU MeTasuiamu. [IpeicTaBnenne o KMCIOTHO-OCHOBHBIX WH/IU-
Katopax. MI3MeHeHre OKpacku HHIMKATOPOB B Pa3IMYHBIX cpeax.

Conu (cpennue). CocraBienue ¢opmyn coneil. Homenknarypa. dusnueckue cBoicTBa co-
nen. Kpucramioruaparel. XMMUYECKHE CBOMCTBA COJIEH: B3aUMOJICUCTBUE ¢ MmeTauiaMu. [Ipume-
HEHHUE COJIEH.

KucnotHble OKCHUIbI UM aHTUAPUIBI KUCIOT. B3aumoieficTBUE KUCIOTHBIX OKCHJIOB C BO-

o N A WN

JIOM.

Jlemoncmpayuu. 1lonyuenne Bogopoaa B anmnapare Kurmma, ropeHue Bogopoja Ha BO3IyXe€.
BoccranoBnenue okcuaa MeTaiia BOAOpoaoM. B3peiB rpemydero raza. O0pasibsl HEOPraHUIECKIX
1 OpPraHUYEeCKUX KHCIOT. JleiicTBHE KHCIOT HAa MHIWKATOphl. Mepsl Oe3omacHoCTH Tpu paboTe ¢
kuciaotamu. OOpasnpl paznuuHbX cojeil. O0e3BOKHMBaHHWE MEIHOTO Kyrnopoca. B3zaumoneiictBue
okcuna docdopa (V) ¢ BoIOH.

JlabopamopHule onvimul.

9. BzanMoelcTBre KUCIIOT ¢ METAJJIaMHU.



10. [Tomy4yeHue BOOPOIa U U3YUEHUE €r0 CBOMCTB.

11. Boccranosnenue okcuaa menu (1) Bogopomom.

12. O3HaKOMJIEHHUE CO CBOMCTBAMM COJITHOM M CEPHOM KHUCIIOT
2.4. Boaa. PactBopsbl. OcHOBaHuA

Bona B npupone. Kpyrosopor Boabl B npupoae. Gusnueckre cBoWcTBa BOAbL. [ MTPOCKO-
NUYHOCTh. MuHepanbHble Boabl. [leperonka (auctuiisanus) Boasl. JUCTUIIMpOBaHHas U I€UOHU-
30BaHHas BoAa. Ouncrtka Bojbl. CTOUHBIE BOJBI.

PactBopsl. Boa kak pactBoputens. PacTBOpUMOCTD BEIIECTB (TBEPIBIX, KHUJIKUX U Ta3000-
pasnbix) B Bojae. Kiaccudukanus BemecTs mo pacTBOPUMOCTH. 3aBUCUMOCTb PacTBOPUMOCTH OT
TeMIeparypbl U JaBiaeHus. KoHueHTpauus pacTBopoB. MaccoBasi 1051 paCTBOPEHHOI'O BEIIECTBA.
[IpuroroBnenue pacTBOpOB.

XUMHYECKUE CBOMCTBA BOJBI: PEAKIIMHM C HATPUEM, JKEIE30M, OKCHJIOM KajbLUsl, OKCHJIOM
yrieponaa (IV), oxcumom ¢ocdopa (V). Dnekrponus Boasl. IloydeHne KUCIOT NMPU B3aUMOIEH-
CTBUU OKCHJOB HeMeTaJUI0B ¢ BoAou. [TonsTie ob6ocHOBaHusx. [loydyeHne menodeit mpu B3anMo-
JEUCTBUU C BOJOM AKTUBHBIX METAJIJIOB WJIM UX OKCUJIOB.

OcnoBanus. Kinaccudukanus. Homenknarypa. @usndeckue cBoiictBa ocHoBaHui. [llemoun
1 HEpAacTBOpPUMBIE B BOJ€ OcHOBaHMs. [lonyuenue ocHoBanuii. Pa3noxeHnue HepacTBOPUMBIX B BO-
Jie OCHOBaHMI IpH HarpeBanuu. [IpuMmenenne ocHoBanui. [IpaBuia Ge3onmacHoOl pabOTHI C MIENO-
yamu.

Hemoncmpayuu. Ileperonka Boabl. YBenuueHue od0bema BoAbl Ipu 3amep3aHuu. Pactope-
HUE OKpaIlleHHOM coiM (MEeIHOTO Kyrmopoca, XJIOpH1a HUKeIls, IepMaHraHaTa Kajius) B Boje. 3aBU-
CUMOCTb PaCTBOPUMOCTH COJIM OT T€MIIEpaTypbl. BolllaieHne KpUCTaUIOB NpU OXJIaXACHUU HacChl-
IIEHHOTO pacTBopa (HUTpaTa Kajus, alrOMOKalueBbIX kBacioB, moauna cBuHna (II) («3omoroit
JOXb»)). PacTBOpuMOCTh cniupra, aleToHa, cep- HOM KHUCIOThI, O€H3MHA U YETBIPEXXJIOPUCTOIO
yriaeposaa B Boje. Bzaumonelicteue HaTpus ¢ BOoi. B3aumoaeincTBiue BOASIHOTO Iapa C KEJIE30M.
lNamenue n3Bectu. PaznoxeHue Boabl (pacTBopa cyiibara HaTpuUs) SIEKTPUUECKUM TOKOM. Mepbl
0€30MacHOCTH MU paboTe ¢ MIETOYaMH.

Jlabopamopnvie onvimul.

13. PacTBOpMMOCTB TBEPBIX BELIECTB B BOJE.

14. 3aBUCHMOCTb PaCTBOPUMOCTH I'a30B OT TEMIIEPATYPBHI.

15. O3HaKOMIIEHHE CO CBOMCTBAMH IIEIIOYEH.

16. lerunparauus ruapoxkcuaa meau (II).

2.5. O0001eHne cBeAeHNH 0 Ba)KHEHIIMX KJIACCAX HEOPraHUYeCKUX COeAUHECHM I

Oxkcuapl. Knaccudukamus. Homenknatypa. dusndeckue cBONCTBa OKCHUIOB. XUMHUYECKUE
CBOMCTBA OKCHJOB: B3aMMOJEHCTBHE C BOJOW, KUCIOTAMU U OCHOBAaHUSIMH, B3aUMOJEHCTBUE MEXK-
1y KUCJIOTHBIMHA M OCHOBHBIMHU OKCHIaMH. [loiyueHre 1 mpuMEeHEHHE OKCHJIOB.

Kucnorel. XuMudeckue CBOMCTBA KHCIIOT: B3aMMOJICHCTBHE OCHOBHBIMH OKCHJIAMH, OCHO-
BaHUAMU U coisiMu. [lonydyeHne u npuMeHeHue KUCioT.

OcHoBanus. XMMHYECKHE CBOWCTBA OCHOBAHUM: B3aUMOJEHCTBUE C KUCIOTHBIMHM OKCHJIa-
MH, KUCITIOTAaMHU U COJIAMH. Peakuus HenTpain3aium.

Comu. Knaccuduxanusa. Homenxnatypa. [lomydenue coneil. XuMudeckue CBOWCTBa coJieit:
PEAKIMU ¢ KUCIOTaMH, IIET0YaMH U APYTUMH CONSIMH. [TOHSITHE O KHCITBIX B OCHOBHBIX COJISIX.

VYciioBus IPOTEKaHMsI peakinii 0OMeHa B BOJIHBIX paCTBOPAX.

['eHeTnyeckas CBS3b MEXKIY BaKHEHIIMMM KJIacCaMU HEOpraHWYecKux coeauHeHuid. Kmac-
cuduKanrs HEOpraHUYecKux BemecTB. [loHATHE 0 MeTayuionaax, TuApuaax, KapOugax, CHIUIHU-
nax, HUTpUJax, Nepokcuax.

Hemoncmpayuu. 3HAaKOMCTBO € 00pasllaMH OKCHAOB. XHMHUYECKHE CBOMCTBAa pPacTBOPOB
KHUCJIOT, coyiell u menoded. Peakuus HeiTpanuzanuu. B3anmopaeilcTBHe OKcHaa MEIU C CEpHOM
KuciaoTod. B3aumoneiictBue kapOoHaTa MarHusi ¢ cepHOU KuciaoToi. OcakJeHne U pacTBOPEHHUE
OCAJIKOB COJIEH U HEPACTBOPUMBIX THIPOKCUIOB.

JlabopamopHule onvimui.

17. O3HakomIIeHHE C 00pa3aMu OKCHJIOB.



18. Peakuust HeWTpamu3auu.

19. B3anMoeliCTBHE OCHOBHBIX OKCHIOB C KHCIOTaAMH.

20. Peakiiuu oOMeHa B BOJIHBIX pacTBOpax.

2.6. Ilepuoanueckuii 3axon u [lepnoanyeckas cucreMa Xxumu4eckux 3Jjiementon /. U.
Menneseena.

[TepBble MOMBITKH KIacCU(DUKAIMHE XUMUYSCKUX JIEMEHTOB. [ pynmbl 3JIEMEHTOB CO CXOJ-
HBIMU CBOMCTBaMU: IIEJIOYHBIE METAJIbI, EI0YHO3EMENIbHBIE METAJLIbI, TAJIOI€Hbl, XaJIbKOTEHBI,
OnaropoHbIe (HHEPTHBIC) Ta3kl.

AMoTepHbIe OKCUIBI U THIPOKCH/IBI.

OcHoBbl knaccuukanuu xumuueckux snementos [ . Menneneea. Ileproanueckuii 3a-
koH J[. . Menneneena. [lepronnueckas cucrema xumudeckux sinemeHToB . M. MennaeneeBa kak
€CTECTBCHHOHAYYHAs! KIACCH(PUKAIUS XUMHYECKUX 3JIeMEHTOB. [lOpsIIKOBBIE HOMEp RJIEMEHTA.
Crpyxkrypa Ilepuogudeckoit cuctembl xumudeckux 3aeMeHToB Jl. M. MenaeneeBa: nepuoasl (Ma-
JBIe ¥ OOJIBINKE), TPYMIBI U TOATPYIEI (TJIAaBHBIC U 1M000YHBIC). KOPOTKHI ¥ JTMHHBIA BapUAHTHI
Ilepuonuueckoi cucrembl xuMudeckux 31eMeHToB JI. 1. MenaeneeBa. JIlanHTaHOW 1Bl 1 AKTUHOU/IBI.

Hayunsnii noxsur /[. 1. Menneneesa. [Ipenckaszanue CBOWCTB €Il€ HE OTKPBITHIX AJIEMEH-
ToB. 3HavyeHue [lepunonnueckoro 3akona /. 1. MenneneeBa. XKuzup u nesrensHocts . M. Menne-
JeeBa.

Jlemoncmpayuu. KomieKusi rajloreHoB, XaJbKOT€HOB, LIEJIOYHBIX M IIETOYHO3EMENIbHBIX
MeTaiuioB. [loilyyeHne ruapoOK-CUI0B LIMHKA U MEAH, UX OTHOLIEHHWE K KHUCJIOTaM M OCHOBAHMSIM.
[TonyueHnue OKCHUIOB HEKOTOPBIX 3JIEMEHTOB 3-TO MEPUO/IA U3 IPOCTHIX BEIIECTB, PACTBOPEHUE UX B
BOJI€ U UCTIBITAHUE PACTBOPOB WHIMKATOPAMHU.

JlabopamopHvie onvimul.

21. Ilomyuyenue ruipoKcua IMHKA U U3YYEHHE €ro CBOMCTB.

2.7. Ctpoenue atoma. CoppeMenHas popmynpoBka [lepuoanyeckoro 3akoHa

Snpo atoma. DnemMeHTapHbIE YaCTHIIBI: MPOTOHBI, HEUTPOHBI W 3JeKTPoHBI. [InaneTapHas
Mozenb cTpoeHust atoma. M3otomnbl. @U3ndeckuil CMBICI MOPSAKOBOTO HOMEpPa XUMUYECKOTO 3Jie-
meHTa. CoBpemenHasi opmynupoBka [leproanueckoro 3akoHa. PagnoakTuBHbIE U30TOMBI (pagno-
HYKJTH]IBI).

[Tpupona ayeKTpoHa: CBOMCTBA YAaCTUIBI U BOJIHBI. ATOMHAasi OpOUTaNb U 3JIEKTPOHHOE 00-
JaKo. S-, p-, d-, f-opouramu. ®opma S- u p-opOuTaneil. DHepreTHYECKUil ypoBeHb. MakcuManbHOE
YHUCJIO JIEKTPOHOB HA SHEPTETUUECKUX YPOBHIX (EMKOCTh SHEPTE€THUYECKOTO YPOBHS).

Pacnipenenenue 371€KTPOHOB B AJIEKTPOHHBIX CIOSAX aTOMOB XMMHUYECKHUX 3JIEMEHTOB 1—3-
ro NMepuoaoB. XapaKTEPUCTHKA MEPBBIX ABAAUATH XUMHUUYECKUX AJIEMEHTOB Ha OCHOBAaHHUM UX IO-
noxeHus B [lepuoguyeckoil cucteMe XMUMHUYECKUX 2JIEMEHTOB

N. MenpeneeBa 1 CTpOEHUS UX aTOMOB. BaJICeHTHBIE 3JIEKTPOHBI.

Merambl 1 HemeTasuibl B [leproanueckoit cucreme xuMmuueckux anemeHTos /1. 1. Menne-
neesa. [lonsTie 06 noHe (KaTHOHE, aHUOHE). 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB aTOMOB XHMHU-
YECKHUX AJIEMEHTOB Ha OCHOBE mnoiioxkeHus B [lepuonnueckont cucreme /[. . Menaeneesa u crpoe-
HHS aTOMa. DJIEKTPOOTPHUIIATENIHBHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. M3MeHeHue paanyca ato-
Ma, 3JIEKTPOOTPULIATETbHOCTH, METAJUIMUECKUX CBOMCTB B MEPUOAAX U TJIaBHBIX noAarpynn2.8. Xu-
MHYECKasl CBA3b

XumHuueckasi CBA3b. JHEPIrUsi XMMUUYECKOWU CBSI3U.

VYcioBusi- BOSHUKHOBEHUS XUMUYECKOU CBSI3M 10 JIbIOHCY.

KoBanentnas cBsi3b. OnuHapHasi, TBOHASI U TPOWHAs XMMHUYECKas CBSI3b. MexaHU3MBbI 00-
pa3oBaHUsl KOBAJEHTHOM CBSI3M: OOMEHHBIH M JOHOPHO-akuenTopHbId. [longpHas u HemomnspHas
KOBaJIeHTHast CBs3b. llomsipHocth Monekyinbl. [lonstue o aunone. [[nuHa XUMUYECKOH CBSI3H.
HanpasienHOCTh KOBaJIEGHTHOM CBsA3U. BaneHTHbIN yroi. ['eoMeTpust MOJIeKyI. DIEKTPOHHBIE Maphbl
XUMUYECKOHN CBSA3M, HEMOJIETICHHBIE 3JIEKTPOHHBIE MAPHI.

Nounnas cBsa3b. KoopanHanmonnoe yucino. CBOMCTBAa BEUIECTB C MOHHOM CBS3bI0. OTiiMUKe
WOHHOW U KOBAJICHTHOU CBSI3H.

Mertammueckas cBsi3b. CBONWCTBA METAIIIOB, 00YCIOBICHHBIC METAITMYECKOMN CBS3BIO.



BanenTtHocTs u creneHp okucieHus. OnpeneneHue CTENEHW OKHUCIEHUS aTOMOB XHMHYe-
CKHX AJIEMEHTOB B COEITUHEHUSIX.

Crtpoenue TBepabix BemlecTB. Kpucramnuueckue u amop(-Heie BemectBa. [lonarue o kpu-
CTAJUTMYECKOHN pemieTke. TUIbl KpUCTaUIMUYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJIIpHas, HOHHAsI, Me-
Tajyuinyeckas). 3aBUCUMOCTh (PU3HUECKUX CBOWCTB BEUIECTB OT THUIIA KPUCTAILTUYECKON PEIIETKH.

Hemoncmpayuu. Monenu Monekys (BoJbl, yIIEKUCIOrO U CEPHUCTOrO ra3oB, IEHTAXJI0PUAA
docdopa, rekcadropuna cepbl). OO6pa3ibl HOHHBIX U KOBAJICHTHBIX coennHeHuil. Kpucramnmyeckas
pelieTKa XJIOpHaa HaTpusl U XJiopuja 1e3us. Moaelnu KpUCTAIUIMYECKUX PEIIETOK KOBAJICHTHBIX U
MOHHBIX COCTMHEHUH.

Jlabopamophvie onvimul.

22. CocTaBlIeHHE MOJICIICH MOJICKYII.

23. Bosrounka noja.

2.9. Crexuomerpusi.

KonuyecTBeHHBIE OTHOIICHUS! B XUMUHU

Monps — enuHuIa KonuyecTBa BemecTBa. Yucino ABoraapo. MounspHas macca.

BeiBoa hopmyiiel coenunenus. [Ipocreiitnas (3Mmupuyeckas) 1 MOJICKYJIIpHast (HOPMYJIbL.

3akoH ABoranapo. MomsipHblii 00beM raza. HopmanbHble U cTangapTHbie ycinoBusi. A6co-
JIIOTHAsI 1 OTHOCUTEJIbHAS TUIOTHOCTH T'a30B.

Pacuersl o ypaBHeHUSM peakuuid. Boerancnenne maccobl, 00beMa Ui KOJIMYeCcTBa BEIIeCTBa
10 U3BECTHOM Macce, 00beMy WJIM KOJUYECTBY BEIIECTBA OJHOTO M3 PEAareHTOB WJIU MPOJYKTOB.
Pacyetbl 00BEMHBIX OTHOIICHUH T'a30B B XUMUYECKHX PeaKIusiX. Boruncienne KoimdecTBa MoJie-
KYJI IO U3BECTHOMY KOJIMUECTBY BEILIECTBA.

Pacuersl Mo ypaBHEHUsIM peaklMii B Cily4ae, KOTJa OJIHO U3 BEIIECTB HAXOJIUTCS B HEMIO-
craTke. BpluucieHue macchl OJJHOTO M3 MPOAYKTOB PEAKIMU IO MAcCe€ PacTBOpa, COJEPIKAIIETO
ONpEIEICHHYIO JOJI0 UCXOIHOIO BellecTBA. BhIX0a MpoayKTa XUMHUUYECKON PEaKLUU, €ro pacyer.

Jlemoncmpayuu. 1loka3 HEKOTOPBIX COCAMHEHUNM KOJWYECTBOM BemniectBa 1 moiib. JleMoH-
CTpallisi MOJIIPHOTO 00beMa HJIeaTbHOIO Ta3a.

2.10. Xumuyeckasi peakuus

Teopust 3NEKTPOTUTUYECKON AUCCOUUALNH. DIEKTPOIUTH U HEe3NeKTponuThl. Monbl. Katu-
OHBI U aHUOHBIL. [loHsATHE O TUapaTHpOBaHHOM HMOHE. Kpucramioruaparsl. DHEPrus KpUCTaJLTUYe-
CKOM pEIIETKH.

Juccommanusi KUCIOT, cojie U ocHOBaHWM. OrpeneieHne KHUCIOT, OCHOBAaHUW U COJIEH C
TOYKH 3PEHUS] TEOPUU AIIEKTPOIUTUYECKOU Iuccoruanui. MoH TuApOKCOHUSA, ero oOpa3oBaHHeE.
Oco0EHHOCTH UCCOITUAIIMY MHOTOOCHOBHBIX KHUCIIOT. J{uccomuarus KICIbIX COJeH.

CunpHbie U cnabbie nekTponuThl. Crenens aucconuanuu. KuciotHocts cpensl. Bonopoa-
HBIN moka3arens. OnpeneneHue KUCIOTHOCTUA CPENIbl C MOMOIIBI0 HHAUKAaTopoB U pH-MeTpos. Pe-
aKIMM UOHHOTO OOMEHA M YCJIOBHSI MX MPOTEeKaHHs. XUMHUECKHE CBOWCTBA OCHOBHBIX KJIACCOB He-
OpPTraHWYECKUX COCTMHEHHUI B CBETE MPEICTABICHUM 00 dJIEKTPOIMTHIECCKOM TUCCOIUAITUH.

['unponu3 coneii. ['maponus comneit, 00pa3oBaHHBIX CIA0BIM OCHOBAaHHEM U CHUIIBHOW KHUCIIO-
TOH, c1a00M KUCIIOTON M CUIILHBIM OCHOBAaHHUEM, CIA00M KHUCJIOTOH M ci1a0bIM ocHOBaHHEM. Peak-
UL CPEbI BOAHBIX PACTBOPOB cosieil. OOpaTUMBI U HeOOpaTUMBII THPOIN3 CONEH.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl OKHWCICHHUs] W BOCCTAHOBIICHUS.
Oxucnurens. BocctanoButens. CocTaBiieHre YpaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPe-
akuii. PacctanoBka kK0d()PUIIMEHTOB B ypaBHEHUSAX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
METOJIOM 3JIEKTPOHHOTO OanaHca.

XvMHYEeCKHuEe MCTOYHHUKHU ToKa. ['arbBaHWYECKUH 3JIeMEHT. DNEeKTpoAabl (KaToJ M aHOM) B
raJIbBAaHUYECKOM 3JIEMEHTE. DJIEKTPOXUMHUUECKHUI s/l HANPsHKEHUH MeTauioB. Dnektpoius. [Ipo-
LIECChI, MPOTEKAIoIIMe Ha KaToJle W aHoJe IpH 3jekTponuse. [IpuMeHeHHe 3JeKTposiun3a B IMpo-
MBIIIEHHOCTH.

TennoBoit 3¢ dekt xumudeckor peaknuu. [loHATHE O TEPMOXMUMHHU. TEPMOXUMHUYECKOE
ypaBHEHUE. DK30- U SHAOTEPMHUYECKUE peakiuu. PacueTsl Mo TEPMOXUMHUYECKOMY YpPaBHEHUIO:
pacueT KOJIMYeCcTBa TEIJIOTHI 0 Macce, KOJIMYECTBY BEIleCTBA MIIK 00bEeMY HCXOTHOTO BEILECTBA.



[ToHsiTHE O CKOPOCTH XUMHUUYECKON peakuuu. DaKTOPhI, BIUSIONINE HA CKOPOCTh XUMHYE-
ckoil peakuuu. Katanusarop u uaruourop. IloHarue o kaTaauTUUECKUX pEAKLIUX.

[TonsiTue 00 OOpaTUMBIX peakuusx. XUMUYeckoe paBHOBecue. DakTophl, BIMIIONINE HA
xumuueckoe pasHoBecue. [Ipunnun Jle Hlatense. CMereHne XMMHUYECKOTO PaBHOBECHSI.

Knaccudukanus XuMHU4eCKHX peakuil Mo pa3InyHbIM IPU3HAKAM: 110 YHCIY U COCTaBy HC-
XOIHBIX U 00pa3yIIIUXCs BEIIECTB; MO0 M3MEHEHUIO CTETNCHHM OKHUCICHHS aTOMOB XMMHYE-CKHX
3JIEMEHTOB; MO TeIIoBoMYy 3¢ deKTy, Mo MpU3HAKy 00paTH-MOCTH, MO HATHYUIO WU OTCYTCTBHUIO
KaTajau3aTopa.

Llemoncmpayuu. IneKTPpONPOBOJHOCTh BOABI M BOJHBIX PACTBOPOB PA3JIMUHBIX COEIUHE-
Huil. OnpeneneHne KUCIOTHOCTH CpeAbl IPU MOMOIIM YHUBEPCAIBHOIO MHAMKaTOpa U pH-Merpa.
Paznoxxenue auxpomata aMMOHHS («ByJKaH»). MeIHO-IIMHKOBBIM TallbBAHWYECKUN DSJIEMEHT.
DNeKTpoan3 BOAHOTO pactBopa Opomuaa menu (II). Dxk3oTepMudeckue u SHIOTEPMHUUCCKHE PEak-
uuu (ropeHre MarHus, pasjio’keHue Mmajaxurta). BrnusHue paznuuHbix (akTopoB (Temmeparypa,
KOHLIEHTpaLUsl, CTENIEHb U3MEJIBbYEHUSI TBEPJOTO BEIIECTBA) HA CKOPOCTh B3aUMOJAECUCTBUS IIUHKA C
COJIAHOM KHUCJIOTOHM. BiusHMe karanu3atopa Ha CKOPOCTbh PEaKLMU Pa3JIoOKEHHUs MEePOKCHIA BOJO-
pona. BiusiHue Temnepatypbl Ha CMELIEHUE PaBHOBECHSI peaKLUU JUMEPU3ALIUN JUOKCHIA a30Ta.

JlabopamopHvie onvimul.

24(1)1. V3yuyeHue >IEKTPOIIPOBOJHOCTH PACTBOPOB U JBHIKCHHUS MOHOB B 3JIEKTPHYCCKOM
noue.

25(2). CpaBHEeHHE OKpacKd MHAMKATOPOB B pa3HbIX cperax. OmpeneneHue KUCIOTHOCTH
Cpelbl.

26(3). Peakiiuu obmMeHa B pacTBOpax 3JIE€KTPOJIUTOB.

27(4). T'uaponus coJei.

28(5). OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIIH.

2.11. Hemeraisbl

[Tonoxxenue HemeramnoB B [lepuonnueckoit cucreme xumudeckux nemeHtoB . M. Men-
neneeBa. OCOOEHHOCTH 3JEKTPOHHOTO CTpOeHUsl HemeranaoB. O0mue cBoiicTBa HemeTaoB. ['a-
JIoTeHbl — 3JIeMeHThl TnaBHOM moarpymmbsl VII rpymmel. OO0mias xapakTepucTHKa MOATPYIIIHL.
Bo3MoskHble cTeneHn okuciaeHus. Puznyeckue U XMMUYECKHe CBOMCTBA rajioreHoB. OcoOeHHOCTH
¢ropa. [1naBukoBast Kuci0Ta U €e coiu. XJOp, Ero pacCpOCTPaHEHHOCTh B IPUPOJIE, oTyueHue (B
MIPOMBIIIIEHHOCTH U B JIAOOpaTOpun), hru3nyeckre 1 XUMHUUECKUE CBOWCTBA, IPUMEHEHHUE. XJII0po-
BOJIOPO/I, IoJy4yeHue, cBoiicTBa. CosiHast KUCIIOTa U ee coiu. [IpuMeHeHne coastHOM KUCIIOTHI U ee
coneil. KadecTBeHHas peakuus Ha xsopua-uoH. Onpenenenue nona kpaxmaiaoM. Ilopsanox Beirec-
HEHUS OJTHOTO TaJIoreHa APYTUM U3 pacTBOPOB raJlOr€HUI0B.

Cepa, ee HaXOXX/JIEHHE B IPUPOAE, AIUIOTPONHUS, PU3NIECKUE

xumuueckue corctBa. CepoBogopon. CepoBonopoanas kuciota. Cynbdunbl. OKCu cepsl
(IV) (cepuucTslii ra3), cepHucras kuciota, cyabputsl. Oxcun cepsl (V1) (cepusiit anruapun). Cep-
Has kuciaota. OKUCIUTENbHBIC CBOMCTBA KOHIIEHTPUPOBAHHOM cepHOi KUCIOTHI. Cynbdatel. [lomy-
YeHUE U NMPUMEHEHUE CEpHOU KUCIOTHI (0€3 TeXHOIOrn4eckoil cxemsl). KauecTBeHHast peakius Ha
cynb(haT-uoH. XUMHYECKOEe 3arpsi3HEHHE OKpYy»Karollel cpelapl okcuaamu cepbl. KucinoTHele mo-
91178

A30T, ero HaxoKJeHHe B MPUPOJIE, BaJICHTHbIE BO3MOKHOCTH aroma a3oTa. A30T Kak Ipo-
croe BeriecTBo. Duznueckne U XMMUYECKHE CBOMCTBA a30Ta, MOJyyeHue, npuMmenenue. [Ipodiema
CBSI3bIBaHUS aTMOC(epHOro a3zoTa. [IpeacraBnenue o MUHEpalbHbBIX ya00peHusax. Kpyrosopor azo-
Ta.

Ammuak. CTpoeHHe MOJIEKYJIbl, PU3NYecCKue U XUMUYECKHE CBOICTBa, Moay4yeHue (0e3 Tex-
HOJIOTUYECKOM cxeMbl) U npuMeHeHue. Conn aMMoHus. KauecTBeHHas peakiys Ha MOH aMMOHHUS.

Oxkcuapl a30ota. A30THasI KUCJIOTa: TOJy4YeHHE, (U3NYECKue XUMHUUECKHe cBorcTBa. [Ipume-
HEHHE a30THOM KHUCIOTHL. HuTpaTsl.

®docdop. benwiit u kpacubiii hochop. Pusznyueckre u XuMUIeckue cBoicTBa gocdopa. Ilo-
nydenue u npumenenue ocdopa. Oxeun docdopa (V) (bochopusriii anruapun). ocopHast Kuc-
nota u ee con. DochopHbIe yI0OpEeHHS.



VYrnepoa. Anma3z u rpaduT — ajUIOTPOITHBIE MOAUUKAIUN yriepoaa. OU3ndecKue u Xu-
MHUYECKHE CBOWCTBA yriepoja. AMOpGhHBINA yriaepoa. AKTUBUPOBAHHBIN yroib. AncopOuus. Jpe-
BecHbIN yronb. Caxa. KameHHbIN U Oypsiid yroab. YrapHsii raz (okcun yriaeposaa (I1)), ero cBoii-
CTBa U ()M3MOJIOTHYECKOE ACHCTBHE HA OpraHu3M. YTIeKucibiid ra3 (okcua yriaeposaa (IV)), ero mo-
JydeHHe, CBOMCTBA U puMeHeHue. [lapaukoBsiid 3 dexT

€ro IOCJIEACTBU. YTONbHAsA KACIoTa U ee conu. Kpyrosopot yriepoaa B npupone. Kpem-
Hui. Oxcupn kpemaust (IV), kpemuueBas kuciora u cwimkatel. Ctekno. Kepamuka. Crexkino —
npuMep aMoppHOro MaTrepuania.

Hemoncmpayuu. OGpa3ibl MPOCTHIX BellecTB HeMmeTawioB. [lomydenue xiopa u U3ydeHue
CBOWCTB XJIOpHOH BoJbI. ['openne dhocdopa u cypsmsl B xiope. KauecTBeHHast peakiust Ha XJIOPHI-
noHbl. Peaknus coenqunenus cepsl U xkenesa. [lomydenne cepoBogopoia U €ero TopeHue Ha BO3JIyXe.
Ocaxnenue cynbuno meramwios. [lomyuenune cepuuctoro rasa. KauecrBennas peakuus Ha cep-
HUCTHIN Ta3. [lelicTBHE KOHIICHTPUPOBAHHON CEpHON KUCIOTHI HA MeAb M caxaposy. OO0yriauBaHue
JYYUHKUA KOHLIEHTPUPOBAHHOM cepHOM KuciaoTou. PactBopenune ammmaka B Boje («AMMHUAYHBIN
¢donrtany). [lonydyenne amMmmuaka U3 XJIOpHIa aMMOHHUS M €0 B3aUMOJCHCTBHE C XJIOPOBOJIOPOAOM
(«dpim Oe3 orus»). BzaumopeiictBue Menu ¢ pa30aBiIeHHON M KOHIIEHTPUPOBAHHOW a30THOM KHC-
notoii. BzaumoneiictBue gochopHoro anruapuaa ¢ BOAOKH. 3HAKOMCTBO C KPUCTAJUTMUECKUMHU Pe-
merkaMu rpadura u anmasa. [lornomenne akTHBUPOBAHHBIM YTJIEM Ta30B BEUIECTB, PACTBOPEHHBIX
B BoJe. Ocaxk/ieHre KPEMHUEBOM KUCIIOThI U3 pacTBOpa CHIIMKATA.

Jlabopamopnvie onvimul.

29(6). KauecTBeHHbIE peakliy Ha COJSHYIO KUCIOTY.

30(7). BeiTecHEeHHE raloreHoB JpyTr ApyroM U3 pacTBOPOB COJIEH.

31(8). 3yueHune cBONCTB CEPHOIl KUCIOTHI.

32(9). U3yuenue cBOMCTB BOJHOTO PacTBOpa aMMHAKa.

33(10). U3yuenue cBoiicTB pacTBOpa KapOOHATa HAaTPHUS.

2.12. MeTtasbl

ITonoxenue merauios B [leproanueckon cucreme xuMudeckux aaneMeHToB 1. . Mennene-
eBa. CtpoeHnue atoMoB MeTaioB. OO1ue cBoiicTBa MeTayuioB. PacipocTpaHeHHOCTh METAIOB B
npupoze. Pusndeckre CBONCTBA METAIOB. XMMHUYECKHE CBOMCTBA METAJUIOB: PEAaKLIMU C HEMeE-
TajylaMu, KUCJIOTaMU, COJISIMU. Psii akTUBHOCTEN METANIOB (JIEKTPOXUMUYECKUH Psi/i HallpsDKEHUH
MetaoB). CriocoObl omyueHus: MetaoB. [loHaTue o Metamurypruu. 3HaueHUE METaIOB B CO-
BPEMEHHOM OOLIECTBE.

[enounsie Metamnsl. OOIIas XapakTepucTUKa NOArpyNnbl. HaTpuii: HaxokaeHue B Mpupo-
ne, pusznueckre CBOMCTBA, B3aMMOJICUCTBHE ¢ HEMETa/NIaMUi U BojioM. OKpalirBaHue TUIAMEHH CO-
JsIMU HaTpus. ['Mapokcua HaTpusi, €ro CBOMCTBA, MOJTyUYEHHE

npuMmeHnenue. [IpaBuia 6e3omacHoi paboOThl ¢ THAPOKCUAOM Hatpus. Kanbumii — npezacra-
BUTEJIb CEMEINCTBA IIEIOYHO3EMENbHBIX MeTalIoB. Haxoxenue kanplusa B npupoje. Mein, mpa-
MOp, U3BECTHSK U rurnc. Pu3n4ecKre CBOMCTBA, B3aMMOAEHCTBUE ¢ HEMeTalaMu U Boaou. Coenu-
HeHus Kanblus. OKCHIl U TUAPOKCUA Kaibius. M3BecTs. CTpouTenbHbIE MaTEpUATbl: IIEMEHT U Oe-
TOH. OKpalMBaHue IJIAMEHH COJISIMU KaJIbLIUS.

AmomuHuii. PacnpocTpaHeHHOCTh alltoMuHUsL B mpupoje. dusnueckue M XUMUYECKHE
cBoiicTBa. AMGPOTEpHOCTh OKCHAA M TUApoKcuaa amtomMuHus. [Ipumenenue amomunus. Jlypanio-
MHUH KaK OCHOBA COBPEMEHHOW aBHAIINH.

Kenezo. Munepansl xeneza. dusnueckre M XUMHUYECKHE CBONCTBA (B3aUMOJIEHCTBUE C
KHCIIOpOJIOM, Kuciotamu, xjgopom). Coequnenus sxenesa (II) u xenesa (III) u ux cBoiicTBa: oKcH-
11, TUAPOKCUIBI U conu. KauecTBennas peakuus Ha uoH xenesa (III). UyryH u cranp — BaxkHei-
LIM€ CIIJIaBBbl XKelle3a. 3aKaJeHHas U OTIyIIeHHas cTainb. Koppo3us xenesa.

Hemoncmpayuu. Konnexkuus mpocThiX BellecTB — MeTauioB. «CaTypHOBO JepeBo» (B3au-
MOJICICTBUE LIMHKA C pACTBOPOM HUTpaTa cBHUHIIA). Koiekius BaXXHEHIINX MUHEPATIOB METAJIIOB.
Boccranosnenue oxcuna xenesza (I11) amomuaneM. BzauMoaeiicTBue HaTpusl ¥ KaJdbIUs C BOJOM.
I'openue Hatpus B xsope. OkpalliuBaHue MJIaMeHU COJISIMU HaTpus U Kanbuus. Komnekuus «Auo-
MHHUN U €ro CIUiaBby. B3anmonaeicTBue aqtOMUHUSA C BOAOW, pacTBOpaMu KHUCJIOT M IIEIOYECH.



Komnexkuus «Kene3zo u ero cmnasel». [lomydeHue >kene3HOro Kynopoca pacTBOPEHUEM XKelie3a B
cepHoii kucnore. Okucienue ruapokcusa xenesa (I1) na Bozgyxe. Kopposus xenesa.

JlabopamopHvie onvimul.

34(11). ®uznueckue cBOMCTBA METAILIOB.

35(12). CBoticTBa rUAPOKCHAA HATPHUS.

2.13. O600menue cBeieHUi 00 3JIeMeHTaxX M HEOPraHNYeCKNX BelecTBax

3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB AJIEMEHTOB U MPOCTHIX BELIECTB B IJIaBHBIX MOJATPYI-
I1ax U B MaJIbIX IEPHUOAAX. 3AKOHOMEPHOCTH N3MEHEHHUS CBOMCTB CJIOKHBIX COSAMHEHUN 3JIEMEHTOB
— BBICIIUX OKCHJIOB ¥ TUAPOKCHUIOB, JIETYYUX BOJIOPOJHBIX COETUHEHUM.

Hemoncmpayuu. O0pa3mpl MPOCTHIX BEHIECTB — METAJIOB H HEMETAJIOB 2-TO U 3-TO TIEpHU-
OJIOB.

Jlabopamopnvie onvimui.

36(13). CpaBHEHHE KHCIIOTHO-OCHOBHBIX CBOMCTB BOAOPOIHBIX COCAMHEHUI HEMETALIOB

2.14. HayanbHble cBeJleHUs 00 OPraHu4YecKuX coeTMHEeHUsIX

[Tonsitue 06 opranmdeckod xumuu. [IpUyuHBI MHOTOO0Opa3usi OPraHUYECKHX BEIIECTB.
CrpoeHnue oprannyeckux BeuecTs. M3omepus. Kinaccuduxanus opraHndeckux BELIECTB.

YrneBogopoasl (MeTaH, 3TaH, MpomaH, OyTaH, STUJIEH U alleTHIICH): CBOICTBA U MpUMEHe-
Hue. [IpupogHbIle HCTOYHHUKY YTIIEBOJOPOIOB: IPUPOAHBIH ra3, He()Th, YTOJb.

Kucnoponconepkame opranuyeckue BeriectBa. CnupThl (METaHOJ, 3TAHOJ, ITUIICHTIIH-
KOJIb, TJIMIIEPHUH): CBOMCTBA U NIpuMeHeHne. KapOoHoBbIe KHCIIOTHI (YKCYCHAs, CT€apUHOBAs, OJICH-
HoBasi). JKupel. YrieBoasl (TIIOKO3a, Kpaxmal, LEI0N03a). AMHUHOKHUCIOTH (aMHUHOYKCYCHAas
KucioTa). benku.

Jlaboparopusbie onbIThl. 37(14). MI3yueHue cBOWCTB YKCYCHON KUCTOTHI.

2.15. Tunbl pacyeTHBIX 32124

1. BeiuucneHnre MaccoBOM OJIM XMMHUYECKOT0 3JIEMEHTa 10 (hopMyJie COETUHEHNUSI.

2. PacueTr MaccoBO# J10JIM paCTBOPEHHOTO BEIIECTBA B PaCTBOPE.

3. YcTraHoBieHue npocteiiei ¢opMyssl BELECTBA IO MACCOBBIM JIOJSM XUMHUYECKUX 3Je-
MEHTOB.

4. Pacder MOJISIpHON Macchl BELECTBA.

5. BeiuncnieHus o XMuMU4YeCKMM YpaBHEHHUSIM KOJIMUYECTBA, 00bEMa, MacChl BEIIECTBA MO KO-
JIMYECTBY, 00bEMY, Macce peareHTOB WIHM MPOAYKTOB PEAKIIMH.

6. Beramnciienne OTHOCHTEIBHOM TIIOTHOCTH OJTHOTO Tasa Mo IPYyroMy Tasy.

7. Bbruucrienue KoJuuecTBa MOJIEKYJI 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA.

8. PacueTsl Mo ypaBHEHHSIM peakiuii B ciiydae, KOT/Ia OJHO M3 BEIIECTB HAXOAUTCS B HEIO-
CTaTKe.

9. Berunciienue Macchl OJJHOTO M3 MPOIYKTOB PEAKIIMH 10 Macce pacTBOpa, COJEPIKAIIEro
OIIPEAEIEHHYIO JI0JII0 UCXOHOTO BEILIECTBA.

10. PacueT BbIX0/1a IPOTYKTa XUMHUECKOW PEAKIINH.

2.16. Tembl NpaKTHYECKUX PAdOT

1. [IpaBuiia Ge3onmacHOCTH MpHU paboTe B XUMUYECKOM JlabopaTopuu. 3HaKOMCTBO ¢ jabopa-
TOPHBIM 000PyAOBaHHE

2. OuncTKa 3arpsI3HEHHON MTOBApEHHOW COJIH.

3. [lommyueHue u cBOMCTBa KUCIOPOAA.

4. IlpurotoBieHre pacTBOpa € 3aJaHHOW MacCOBOM J0JI€il paCTBOPEHHOTO BEIIECTBA.

5. DKcrniepuMeHTalbHOE pelIeHue 3a/ad Mo TeMe «l eHeTHYecKHe CBSI3U MEeX]Iy KiaccaMu
HEOPraHUYECKUX COCAMHEHUI».

(1). DxcnepuMeHTaNBHOE PEIICHHE 33/1a4 10 TeMe « DJIEKTPOIUTHIECKAs TUCCOLIUAIIH.

(2). [TonyueHre aMMHaKa U U3y4eHHE €r0 CBOMCTB.

(3). Ilomydenue yriieKuciaoro ra3a U M3y4eHHe ero CBOMCTB.

(4). DxcnieprMeHTaIBHOE pelIeHue 3a1a4 o Teme «HemeTamib.

(5). DxcneprMeHTaNBHOE PElICHHE 33134 1o TeMe «MeTautby.



3. YueOHO-TEeMAaTHYECKHNH TJIAH

B mom uucne
No Konuuecmeo
i Tema wacoe npakmuuecxkue | KOHMPOIbHbIE
pabomol pabomol
8 kiaacc
1 | IlepBoHauanbHbIE XUMUYECKUE TIOHATUS 16 2 1
2 Kucnopoa. Oxcunbl. BaneHTHOCTS. 7 1 0
3 Bomopoa. Kucnorter. Conn. 7 0 0
4 Bona. PactBopsl. OcHOBaHuS. 8 1 1
5 O0600meHne CBEACHUH 0 BaKHEHTITIX vKnac— 11 1 1
CaX HCOPraHUYCCKUX COCAUHCHUUN
[Iepnonnueckuit 3akoH u Ilepuonnue-
6 CKasl CHCTeMa XMMHUYECKUX AJICMEHTOB 5 0 0
. . MenaeneeBa
7 Ctpoenue atoma. CoBpemeHHas (hopmy- 4 0 0
nupoBka [lepuoanueckoro 3akoHa
8 XuMHu4ecKas CBSI3b 8 0 1
9 Pesepsroe epems 2
HUTOI'O no 8 kinaccy: 68 5 4
9 kJjacc
B mom yucne
Ne Konuuecmeo
i Tema wacos npakmuueckue | KOHMPONbHbIE
pabomul pabomul
1 Crexuomerpusi. KommdecTBeHHBIC OT- 10 0 1
HOIICHHS B XUMHH
2 | XuMHYecKas peakiius 17 1 1
3 | Hemeramisr 22 3 1
4 | Metamisl 9 1 0
5 O06o061meHre cBeACHU 00 dJIEMEHTax 1 4 0 0
HEOPraHMYECKUX BEIIEeCTBAX
6 HavansHbie cBe/leHUsT 00 OPraHUYECKUX 5 0 1
COCJTMHCHUSX
7 | Pesepsroe epemsi 1
HUTOTI'O no 9 kiaccy: 68 5 4
HUTOI'O no nporpamme: 138 10 8







