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TlogacuuTensHad 3ammmcka

[lenpro peanu3anuyd OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl _ CPEHEro 001ero oopasoBaHus

N0 y4eOHOMY TMpEeIMeTy « XUMUS » SIBIICTCS YCBOCHHE COJEPXKAHUS YyUeOHOTO
npeaMeTa « XUMUSA » U JOCTHUKCHUC 06yT-IaIOH_[I/IMI/ICSI PE3yJIbTaTOB MU3YUYCHHUA B
COOTBETCTBUM C TpeOOBaHUAMH, YCTaHOBJICHHbIMH  DeaepaibHbIM — TOCYAapCTBEHHBIM
00pa3oBaTelIbHBIM ~ CTAHAAPTOM _ cpenHero  oOmiero  o0pa3oBaHUsT ¥ OCHOBHOIM
00pa3oBaTeIbHON MPOrpaMMoit CPEJIHEro obiero o0pa3zoBaHusi  00pa30BaTENLHON
OpraHH3aluy.

[Iporpamma paccuuTaHa Ha 68 9acoB , CO CJICAYIOIIUM pacrpeaeiIcHuEM
gacoB: kiacc —10__ 34 wgacos; kmacc —11 34  dacos.

I'1aBHBIMH 3aJa4aMM peasin3alui y9eOHOTO MpeIMeTa XUMHUS SBIISIOTCS:

1) dopmupoBanue y 00y4aromUXcsi YMEHHs BHICTh U IOHUMATh LIEGHHOCTh 00pa30BaHUs,
3HAUUMOCTh ~XHMMHYECKOTO 3HAHUS JUI1 KaXIOro YeJIOBEeKa, HE3aBUCUMO OT €ro
npoeCCUOHATIBHON  JI€ATEIbHOCTH; YMEHMH pas3inyarh (GakThl U OLEHKH, CPaBHUBATh
OLICHOYHbIE BBIBOJbI, BUAETb U3 CBSI3b C KPUTEPUSIMH OLEHOK M CBA3b KPUTEPUEB C
OINpENIeNIEHHOW CHCTEeMOM LeHHOCTeH, (opMyaupoBaTb U OOOCHOBBIBaTH COOCTBEHHYIO
HO3ULHUIO;

2) dopmupoBaHUE Y 00YYAIOIIUXCS LIEIOCTHOTO MPEACTABICHHUS O MUPE U POJIA XHMHHU B
CO371aHUM COBPEMEHHOM €CTECTBEHHOHAYyYHOW KapTHUHBI MUPA; YMEHUSI OOBACHATH OOBEKTHI U
IpOLeCcChl  OKpYy’Karolled JAeHCTBUTEIbHOCTH — HPUPOJHOM, COLMAIBHOM, KYJIbTYPHOM,
TEXHUUYECKOH, - UCIIOJIB3YsI 11l 3TOr0 XUMHUUYECKNE 3HAHUS;

3) mpuoOpereHHe OOYYAIONIMMHUCS OIbITa PA3HOOOPAa3HOW JEATEIBHOCTH, OIBITA
MO3HAHUS M CAaMOIIO3HAHHUS; KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH), MMEIOIINX
YHUBEpCAJIbHOE 3HAUEHHE JJIS Pa3IMYHBIX BUJOB JEATEIbHOCTU — HAaBBIKOB pPEILIEHUs MpobiieMm,
NPUHSTHS pElIeHNH, IOUCKa, aHaiIu3a U 00paboTKH MHPOpMAIUU, KOMMYHUKATUBHBIX HAaBbIKOB,
HaBBIKOB M3MEPEHMI, HAaBBIKOB COTPYAHHMYECTBA, HABBIKOB O€30IaCHOr0 oOpaleHus ¢
BELIECTBAMHU B I1IOBCEAHEBHON KU3HU.

11 kjaacc —(hOpMHUPOBAaHHE MEIOCTHOTO NPEACTABICHUS O MHUpPE, OCHOBAHHOTO Ha
NpUOOPETEHHBIX 3HAHUAX, YMEHHX U CII0OCO0aX NesATETbHOCTH;
nproOpeTeHune OmbITa Pa3HOOOPa3HOH IeATEIILHOCTH, OTBITA MO3HAHUS M CAMOITO3HAHHS;
MOJrOTOBKA K OCYILIECTBJIEHHIO OCO3HAHHOTO BbIOOpAa MHAMBUIYAJIIbHOM 00Opa3zoBaTeIbHON WU
npohecCuOHANBbHON TPaeKTOPHUH.
TexHoJ10rnHU, UCNOIb3yeMble B 00y4eHUH
JMYHOCTHO —OPUEHTHPOBAHHOE OOyUEeHHE,
o0y4yeHHe C IPUMEHEHUEM OTIOPHBIX CXEM,
UKT,
IPOEKTHAs JeSITeIbHOCTD
3710pOBBecOeperaromas
Metoas! 1 (pOpMBbI KOHTPOJIA:
-TeCTBHI;
-IPOBEPOYHBIE PabOTHI;
- CaMOCTOSITENbHbBIE PaOOTHI;
- IPaKTUYECKHE PabOTHI;
DopMbI IPOMEKYTOYHOM aTTEeCTAllUM B (popMme:
-KOHTPOJIbHBIX paboT;
- TBOPUYECKUX padoT.
Yueonuk: [abpuensn O.C. OctpoymoB U.I'. CnaaxoB C.A. Xumus: 11 xnacce : yueOHUK uis
001eo6pazoBaTeNbHBIX yupexaenuit. — M.: Jlpoda,
ITocoOue nast od0yuaromerocs: 1. )Kypnan «Xumus B mkosey;




2. Konrpen — Xumus ais Beex (http:/kontren.narod.ru). — uHpOpMaLnOHHO-00pa30BaTEIbHBIN
CalT JUIA TeX, KTO U3y4aeT XMMHUIO, KTO €€ MPETOJIAcT, Ul BCEX KTO HHTEPECYETCS XUMHUEH.

3. Anxumuk (http://www.alhimik.ru/) — onvuH U3 Ty4mIMX CalTOB PYCCKOSI3BIYHOTO XUMUYECKOTO
NHTepHeTa OpHEHTUPOBAHHBINA HA YUUTEIIS M YYCHHKA, IIPETIOIaBaTelIs H CTYICHTA.

4. DHIMKJIONEAUYECKUN CII0Baph FOHOTO XMMHUKA

ITocoOue nist megarora: - OCHOBHas IUTEpaTypa

1. Ta6puensun O.C. Ilporpamma kypca xumuu i 8-11 kimaccoB 001meoOpa3oBaTeIbHBIX
yupexaenuit. — M.: Ipoda;

2. Taopuensa O.C. OctpoymoB W.I'. CnaakoB C.A. Xumus: 11 kmacc: y4eOHHMK aJis
o0mieo0pa3oBarenbHBIX yupexaeHuid. — M.: JIpoda.

- IONIOJIHUTEJIbHAS JIUTEpaTypa

1. Apnammuxosa E.W. u np. Kypc obuieit u Heopranmueckoid XuMuu.- M.: AKBapruym

2.I'apa H.H. Xumus. Ypoxku B 11 knacce. —M.: [IpocBemnienne

3.Mx6onnuna JLIL u np. 3anaun 1 ynpaxxHEHUs! 10 OPraHUYECKON XUMUU
(kucnopoacoepkaiye oprannueckue coeauuenus). — Mpkyrck: UT'Y

4 Mx6onauna JI.IL. u ap. 3agaun u yrnpakxHeHUs 10 OPraHUYECKOH XUMHHU (a30TCOepKalINe
opranuueckue coequnenus). — Mpkyrck: UT'Y

5.Nx6onnuua JLIL. u np. [TocoOue s caMOKOHTPOJISI A30TCOACPIKAIIUX COSTUHEHUN. —
Npkyrek: UT'Y

6.1M>x6onauna JLIL. u nap. TexHuKa XUMHUYECKOTO SKCIIEpUMEHTa. MeTOoIMYeCKre YKa3aHus. —
Npkyrtek: UT'Y

7. Nx6onnuna JLIL. u np. Homenknarypa HeopraHuueckux 1 OpraHu4eCKuX COEIUHEHUH. —
Npkyrtek: UT'Y

8..IToypounsie pazpadorku o xumuu. 11 kmacc. — M.: BAKO, 2016r.

9.CaBuH I'.A. Tectbl mo xumuu 118 8-11 kimacco. — Bonrorpan: Yuurtenb

10.Xomuenko W.I'. Pemenwue 3amay mo xumun — M.: HoBast BosiHa

DJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE PECYPCHI: ...

1.CD «Heoprannueckas XUMUS», U3aTEICTBO « Y UUTEIbY

2.CD «lIkona Kupumia u Medoausy», n31aTeNbCTBO «Y YUTEIb

3.Xumus (8-11 xnacc). Bupryansnas naboparopust (yueOHOE 3JIEKTPOHHOE U3/JaHKE)

4. Anxumuk (http://www.alhimik.ru/) — oquH U3 Iydmmx caiToB pyCCKOSI3bIYHOTO XMMHYECKOTO
WHTepHeTa OpHEHTHPOBAHHBINA HA YYHUTEIIS M YYCHHKA, TIPETIOIaBaTelIs  CTY/ICHTA.
5.http://www.alhimik.ru TIpencraBiens! clieayromue pyoOprKH: COBEThl aOUTYPUCHTY, YIUTEIIO
XMMHUH, COPAaBOYHUK (OYEeHBb OOJIbIIAsi TOAOOpKa TAaOJHIl U CIIPABOYHBIX MaTEpPHAJIOB), Becesast
XHMMHUS1, HOBOCTH, OJTUMITHA]IBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEJICHUM ).
6.http://www.hij.ru Xypuan «XuMus u Ku3HB» MOHATHO M 3aHMMATEJIbHO PacCKa3blBaeT 000
BCEM MHTEPECHOM, YTO IPOMCXO/UT B HAYKE U B MUPE, B KOTOPOM MbI )KUBEM.
7.http://chemistry-chemists.com/index.html OnexTpoHHBIN XypHan «XHMHKH W XHUMHUS», B
KOTOPOM TPEJICTABICHO MHOXECTBO OINBITOB 110 XUMHH, 3aHUMATENbHOW WH(OpMaIuy,
TIO3BOJISIIONIEH YBIICUb YIYEHUKOB IKCTIEPUMEHTAILHON YacThIO MPEeIMETa.
8.http://c-books.narod.ru BceBozmoxkHas muteparypa no XuMHH.

9.http://www.drofa-ventana.ru M3BecTHoe wu3AaTENBCTBO Y4eOHOH JsmuTeparypbl. HOBUHKH
HAYYHO-TIOMYJIIPHBIX M 3aHUMATEIbHBIX KHHT 110 XHMHH.
10.http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOJIBHBIA TMOPTal CO CCHUIKAMHU
Ha 00pa3oBaTeNIbHBIC CANUTHI 110 XUMUH.

11.www.periodictable.ru COopHHMK cTaTeli O XMMHYECKHX OJJIEMEHTaX, WJLIFOCTPUPOBAHHBIN
IKCIIEPUMEHTOM.

Kpurepuun oueHuBanus.
OueHka yCTHOIO OTBETAa YYAIIMXCH


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

OtMmetka "5" ctaBUTCS B Cilydae:

1.3HaHus, NOHMMaHUs, INIyOMHBI YCBOEHHMsS OOy4aroIIMMCsi Bcero o0OBbEMA MPOrpaMMHOTO
MaTepuaia.

2. YMeHUs BBAEATH IVIaBHBIE MOJIOKEHUS B U3yYEHHOM Marepuaje, Ha OCHOBaHMM (DaKTOB U
IpUMEpOB 0000IAaTh, JeNIaTh BBIBOJIBI, YCTAHABINBATH MEXIPEAMETHBIC I BHYTPHUIIPEAMETHBIC
CBSI3U, TBOPUYECKH NPUMEHSET M10JIy4YEeHHbIC 3HAHNSI B HE3HAKOMOW CUTYallUH.

3. OrcyrcTBHe OMMOOK M HEAOYETOB NPU BOCIPOM3BENCHHHM HM3YyYEHHOTO Marepuaia, Mpu
YCTHBIX OTBETaX YCTPaHEHUE OTJEJIbHBIX HETOUHOCTEH C IIOMOIIBIO JOMOJHUTEIbHBIX BOIIPOCOB
yUuTeNs, COOII0ACHUE KYIbTYPhl YCTHOM peun.

Otmertka "4":

1.3HaHue Bcero M3y4eHHOro MpOrpaMMHOIO MaTepuara.

2. YMeHMH BbIIENATH IVIAaBHBIE MOJIOKEHUS B M3YyYEHHOM MaTepualie, HA OCHOBaHUM (PAKTOB U
npuMepoB 00001IaTh, eaTh BBIBOJbI, YCTAHABIMBATH BHYTPHUIIPEAMETHBIC CBS3H, MPUMEHATH
IIOJIy4EHHbIEC 3HaHUS HA IPAKTUKE.

3. HesnauutenbHble (HerpyObie) OMMOKM M HEJOYETHI MPH BOCIPOU3BEICHUU H3YyYEHHOTO
MmarepHaia, CoOII0IeHMe OCHOBHBIX ITPaBUJI KYJIbTYPbl YCTHOH peun.

Otmertka "3" (ypoBeHb NpEACTaBIECHUN, COUETAIOIIUXCS C JIEMEHTAMU HAYyYHBIX MOHATUH):

1. 3HaHume M YyCBOEHME MaTepuaja Ha YPOBHE MHUHHMMAJbHBIX TpPeOOBaHUIl INpoOrpamMmsl,
3aTpyJHEHUE IPU CaMOCTOSITEIbHOM BOCIPOU3BEACHUH, HEOOXOAUMOCTh HE3HAUYUTEIbHOU
HOMOILU MpenoaBaTesl.

2. Ymenue paboTaTh Ha YpPOBHE BOCIPOW3BEICHHs, 3aTPyJHCHHS TIpU OTBETaX Ha
BUIOM3MEHEHHBIE BOIPOCHI.

3. Hamuume rpyGoil oOmMOKM, HECKOJIBKMX HErpyObIX IpHU BOCIPOM3BEACHUM H3YYEHHOTO
MarepHaia, He3HauUTEeJIbHOE HECOOIII0IEHHE OCHOBHBIX MPABUII KYJIBTYpbl YCTHON PEUH.
Otmertka "2":

1. 3HaHMe U YCBOEGHHE Marepuana Ha YpPOBHE HUXKE€ MUHHMAJIbHBIX TPeOOBaHUIl MpOrpamMMmbl,
OTJIe/IbHBIE IIPEJCTABICHUS 00 N3YUEHHOM MaTepHalle.

2. OrcyTcTBHE YMEHHMH paboTaTh Ha YpOBHE BOCIPOU3BEIEHUS, 3aTPyJHEHUs MPU OTBETaX Ha
CTaH/IapTHbBIE BOIIPOCHI.

3. Hanmune HeCKONBKUX TpyOBIX OLIMOOK, OOJIBIIOro 4Hciaa HErpyObIX NMPH BOCIHPOU3BEICHUU
M3YYEHHOTO MaTepHualla, 3HauUMWTEeIbHOE HECOOJIOJIEHUE OCHOBHBIX NPAaBHJ KYJIbTYpPhl YCTHOM
peun.

OuneHka BbINOJHEHHS MPAKTHYECKHUX (J1a00PaTOPHBIX) padoT

OtmeTtka "5" cTaBUTCS, €CIIU YUCHHUK:

1.IIpaBHJIBHO OIpenEInII LIEIb ONBITA.

2. BeinonHun paboTy B MOJTHOM 00BbeMe ¢ COOIOJEHHEM HEOOXOAMMOM MOCIe0BaTEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHUH.

3.CamocTOATENbHO M pALMOHAIBHO BbIOpall M MOJIrOTOBMJI JUISL OMbBITa HEOOX0IuMoe
0o0opy/si0BaHUE, BCE OMNBITHI MPOBENT B YCIOBHUSAX M pexuMax, 00ecrneuyMBarolIMX MOJy4yeHUE
pe3yJbTaTOB U BBIBOAOB C HAUOOIbIIEH TOUHOCTBIO.

4.Hay4yHOo rpamMOTHO, JOTMYHO OINHKCAT HaOJIOAEHUs U cPOpPMYIHpOBall BBHIBOJABI U3 OmbiTa. B
NPEJCTaBJICHHOM OTYETe MPAaBUJIBHO M aKKypaTHO BBIMOJIHWI BCE 3aIMCH, TAOJIUIIBI, PUCYHKH,
rpaduKy, BBIYMCIECHUS U C/I€J1al BBIBOBI.

5.I0posiBnseT opraHU3allMOHHO-TPYJOBbIE YMEHUS (IOJIEP)KUBAET YHCTOTY pabouero Mecra u
MOPSAZIOK Ha CTOJIE, 3KOHOMHO HCIOJIB3YET PACXOAHbIE MAaTEPUAIIbI).

6.JKCIIepUMEHT OCYILECTBIISET M0 TUIaHY C YUY€TOM TEXHHMKH O€30MacHOCTH M MPaBUI pabOThI €
MaTepuaiaMu ¥ 000pyI0BaHUEM.

Otmerka "4" cTaBUTCS, €CIIU YUCHHUK:

1. OnbIT MPOBOAMII B YCIOBHSIX, HE 00ECTIEYUBAIOLINX JOCTATOYHOM TOUHOCTU U3MEpPEHUI.

2. nn 6b110 JOMYIIEHO ABAa-TPU HEJ0YETA.

3. Unu ue 6onee ogHO# HErpyOO# OMMOKN M OJTHOTO HEAOYETA.

4. Vlnu 3KCIIEpUMEHT NPOBE/IEH HE MOJIHOCTHIO.



5. Vinu B onvcaHuy HaOJIIOJJCHUN U3 OIBITA IOIYCTUII HETOYHOCTH, BBIBOBI CJIEJIa HEMOIHBIE.
Otmetka "3" cTaBUTCS, €CIIU YUCHUK:

1. IlpaBunbHO oOmpeneNua IeJb OIbITa; PadOTy BHINONHAET NPAaBUIBHO HE MEHEE YeM
HAIOJIOBUHY, OJIHAKO 00bEM BBIITOJIHEHHOM YacTH TAKOB, YTO MO3BOJISIET MOMYUYUTh MIPaBUIIbHbBIC
Pe3yAbTATHI U BBIBOJIBI 10 OCHOBHBIM, PUHIMITHAIIEHO BaXKHBIM 3a/1a4aM PaOOTHI.

2. Unu noxbop obopynoBaHus, 0ObEKTOB, MAaTepHalIOB, a TaKKe PalbOTHI 10 Hayally OMbITa
IPOBEJI C MOMOIIBIO YUUTEINS; UM B XOJ€ MPOBEACHUS OIbITa U W3MEPEHUH ObUIM JOIMYIICHbI
OIIMOKY B ONMKUCAaHUU HAOIIOAeHHH, (POPMYINPOBAHUH BHIBOJIOB.

3. OnbIT IPOBOAMIICS B HEPALMOHAIBHBIX YCIOBHUSX, YTO MPHUBEJIO K MOJYYCHHIO PE3YIIBTATOB C
0oJbIIeH MOTPEIIHOCThIO; M B OTYETE OBLIM JTOMYIIEHBI B OOIIEH CI0XKHOCTU He Oosiee ABYX
OIMOOK (B 3aMUCAX €AMHUL, U3MEPECHUSAX, B BRIYUCICHUSX, rpadukax, Tabaumax, cxemax, u T.1.)
HE MPUHIUIHAIBHOTO JUIsl JaHHOW paloThl XapakTepa, HO TMOBJIUSABIIMX Ha pe3yJabTaT
BBITTOJIHEHHUSL.

4. JTorryckaeTr rpyOyro ommoOKy B X0J1€ dKCIIepuMeHTa (B 00bsICHEHUH, B 0pOpMIICHUN pabOTHI, B
COOJIIOJICHUH TIPaBWJI TEXHUKU O€30MacHOCTH Ipu padoTe ¢ MaTepualaMd U 000pYyJOBaHUEM),
KOTOpasi UCIPABIISETCS 110 TPEOOBAHUIO YUUTETIS.

Otmertka "2" cTaBUTCS, €CIIU YUCHHUK:

1. He ompepenun caMOCTOSATENbHO II€NIb ONBITA; BBIMOJIHWI PabOTy HE MOJTHOCTHIO, HE
HOJATOTOBMWJI HYXHOE 000pynoBaHHE M OOBEM BBIOJHEHHOH YacTh paboOThl HE TO3BOJISET
CeNaTh MPAaBUIBHBIX BHIBOJOB.

2. lnu omBITHI, M3MEPEHUs, BRIYMUCIICHUS, HAOIOCHHUS TPOM3BOIMIINCH HETTPABHIIHHO.

3. Unu B xome paboTel W B OTYeTe OOHAPYKWINCh B COBOKYIIHOCTH BCE€ HEIOCTATKH,
OTMEYEHHBIE B TPEOOBaHMX K OleHKe "3".

4. Jlomyckaer nBe (u Oonee) rpyOble OMIMOKHM B XOJ€ JKCIEPUMEHTa, B OOBSCHEHUU, B
opopmuernnn paboOTBl, B COOJIOJCHHM TPABHJI TEXHUKHA OE30MAaCHOCTH Tpu padore ¢
BelIeCTBAaMH U 000PYZOBaHUEM, KOTOPbIE HE MOXKET UCIIPABUTH JIaXke 10 TPEOOBAHUIO YUUTEIIS.
Ouenka BpinoJiHeHUs1 TecTOBBIX 3a1aHUI

«5»: 80 — 100 % ot oO1iero uncna 0aLIOB

«»: 70 -75%

3»:50-65%

«2»: menee 50%

Ouenka BbInoJiHeHNst CaMOCTOSITeIbHBIX Pa0oT B TETPa/U C UCHOJIb30BAHUEM YUEOHHKA
[Ipennaraercs 3 3aganus. 2 3agaHus 00A3aTEIHHON YaCTH, | TMOBBIIIICHHOM

CJIO’)KHOCTH

«5»: BBITIOJIHWII BCE 3a/IaHUS

«4»: BBITIONHUJ 0053aTENbHYIO YacTh 3aJlaHUi

«3»: IPaBUIIHHO BBITIOIHIJI TOJIBKO TIOJOBUHY 0053aTEIbHON YaCTH 3aIaHUH

«2»: B KaXJIOM 33JJaHM1 MHOT'O OLIMOOK (00JIbIlIe, YeM MPABUIBHBIX OTBETOB)

«1»: Her orBera

Ouenka BbinoJiHeHust CocTaBjieHHe ONIOPHO-CXeMAaTHYECKOI0 KOHCIIEKTa

[lepen ygammmucst CTaBUTCS 3a/1a4a HAYYUTHCS «CBOPAYMBATHY» KOHCIEKTHI JIO OT/IEIBHBIX CIOB
(c1oBOocOYeTaHMi), JenaTh CXEMbl C MaKCHMAaJbHBIM YHCIOM JIOTUYECKMX CBS3eH MEXay
noHsTUsIMHA. PaboTa sTa kpaitHe cioxkHas, nHauBuaAyaidbHas. [Tomonis B co3gannu OCK okaxyT
kputepuu orieHnBanusi OCK. OTcyTcTBHE CBA3aHHBIX MPEUIOKEHUH, TOIBKO OMOPHBIE CUTHAJIBI
— CIIOBA, CIIOBOCOYETAHUSI, CHMBOJIBL.

Kpurepun onennsannus OCK no cocraBineHuIo:

1. [TomHOTA HCTIONB30BaHUS Y4€OHOTO MaTepuaa.

2. 06vém OCK ( ans 10- 11 xnaccoB onun nuct popmata A 4)

3. Jloruka u3noxeHus (HaIuuue cXeM, KOJIMYECTBO CMBICTIOBBIX CBSI3€H MEX]y MOHSATHSIMH)

4. HarnsaHOCTh (HaJIMYMe PUCYHKOB, CUMBOJIOB, U TIP.; aKKYPAaTHOCTH BBIIIOJHEHHUS, YUTAEMOCTb
OCK)

5. I'paMOTHOCTB (TepMHHOJIOTHYECKAs: U opdorpaduueckas)



Kaxaplii MyHKT OIIEHUBAETCS OTACIBHO B Oammax
PabGora yyammxcs B rpynmne

1. YMmeHnue pacnpenenuts paboTy B KOMaH/e

2. YMeHue BhICIYIIATh IPYT Ipyra

3. CornacoBaHHOCTb JI€HCTBUI

4. IIpaBWJIBHOCTH Y MOJHOTA BBICTYIUICHUH

5 AKTUBHOCTH

Kaxaplii myHKT OIleHUBAETCs OTAETIBHO B Oaiiax.
Ortuer, pedepar

1. TToiHOTA pacKPBITHUS TEMBI;

2. Bce v 3a1aHMs BBIIOJTHEHBI;

3. Hanuume pucyHkoB u cxeM (IIpu HEOOXOIUMOCTH);
4. AKKypaTHOCTb UCIIOJIHEHHUS.

5. AHanmu3 paboThl

Kakaplii yHKT OIIEHUBAETCSI OT/AEIBHO B Oayax.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TPeOOBaHUS K pe3ysibTaTaM OCBOCHHUS OO0Y4YaIOIIMMHUCS
IpoTrpaMM CpPeAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-MeTonuyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B coorBercTBUHN C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOAOM B CTPYKTYPC JHMYHOCTHBIX
pEe3yJIbTaTOB OCBOCHHS TpeaMeTa «XHMHS» HAa YPOBHE CpeIHEro ooOmero ooOpa3oBaHUs
BBIJICTICHBI CJIEYIOIINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOMIMMUCS POCCUUCKON TPaKJaHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSTEIIBHOCTH H CAMOOITPEICIICHHIO;

HaJIM4YnNEC MOTHUBAIIUN K O6yT~ICHI/II-O;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULINNA Oa30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JCSATEILHOCTH
OCHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [PUCYIIUMU HGHOCTHOﬁ CUCTEMEC XHUMHUYCCKOT'O
o0Opa3oBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTDH KU3HCHHBIC IJIAHBI.

JIngHOCTHEBIE pPE3YyIbTAaTbl OCBOCHHA MPEAMECTA «XuMHISI» JOCTUTarOTCA B CIAUHCTBC
yueOHOM M BOCHUTATENLHOM JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COLIMOKYIIbTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCHUHCKOTO
TpaXXJIaHCKOI'O O6H.[€CTB3, NOPUHATBIMHU B O6HI€CTB€ HOpMaMKU H IIpaBUJIaMH ITOBCACHUA,
CIIOCOOCTBYIONTUMH TIPOIIecCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHS
JUYHOCTH 00YJarOIIUXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxkaroT cHopMHUpPOBAHHOCTH
ONbITAa TIO3HABATCIILHOM M TPAKTHYECKOH JEATCIILHOCTH OOYyYaroNMXCcs 110 pealu3ainun
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIUTAHMS



OCO3HaHUS 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MNpEaACTaBJICHHUA O COLUMAJIBHBIX HOPMAaxX M IIpaBUIAX MCKIIMYHOCTHBIX OTHOILIEHUU B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeIICHUN y‘I€6HLIX 1 ITO3HABATCJIbHBIX 3a7a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH NTOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYIHX
IIPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUS .

ONCHHOCTHOI'O OTHOLICHHUA K HCTOPUYCCKOMY W HAYUYHOMY HACICAUIO OTCUECTBEHHOU
XHMUH,;

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHXKEHHUS HAYKU €CTh PEe3yJbTaT MJIUTEIbHBIX HAOIIOJACHUM,
KPOIMOTJIMBLIX OKCIICPUMCHTAJILHBIX ITIOUCKOB, IIOCTOAHHOI'O TPpyAda y‘-IéHBIX " MPAKTUKOB;

WHTEpECa M TI03HABATEJIbHBIX MOTHBOB B TMOJYYEHHU U TIOCIEAYIOIIEM aHaJIM3e
nH(}OpPMALIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XHUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHMA,

CIIOCOOHOCTH OLCHUMBATh CUTyallUHd, CBA3aHHBIC C XHMHUUYCCKHMHU ABJIICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC M IIOCTYIIKM CBOUX TOBapHIHGfI C HO3PIIIPII>1
HPAaBCTBCHHLIX W ITPABOBBIX HOPM M OCO3HAHUC HOCJIGILCTBI/If/'I OTUX IMOCTYIIKOB,

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHUS LIEHHOCTEH 310poBOr0 M Oe3omacHoro oOpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBECTCTBCHHOI'O OTHOILIICHUA K CO6CTBCHHOMy (1)I/I3I/I‘I€CKOMY H IICUXUYCCKOMY 3010POBbIO;

COOIOACHMS TPaBMJI OE30MACHOTO OOpAIEHUsI ¢ BEHISCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HHU U B TPYOBOH JIEATEIILHOCTH,

MOHMMAHUA [EHHOCTH TPaBWJI WHAMBHAYATLHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TMOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTpeOJIEHUS alIKOTrOJIf,
HAapKOTUKOB, KypEeHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTU B y4e€OHO-HCCIIEI0BATENLCKOM JICSITEIIBHOCTH,
00I11IeCTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/]ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHIO MPOQPECCU pa3IudHOTO pojJia, B TOM YHUCJIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAHHUH 110 XUMHU,

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYJ0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOPUH OOpa30BaHMs,
Oynymiei mpodeccnn U peannsanuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TrMYEeCKOT0 BOCTIUTAHUS:

HKOJIOTMYECKH IIeJIECO00Pa3HOr0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa 3KOJIOTHYCCKUX HpO6J’IGM, BIIMSTHUSI DKOHOMHWYECCKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbl;



OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH Ui PELIEHUsI BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTUBHOI'O HENPUATHUS JECWCTBUM, NMPUHOCIIIMX BPEA OKPYXAKOIIEH NPUPOIHOU CpEXE,
YMEHHMsI MPOTHO3UPOBATH HEOJIAroNpUsATHBIE HKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUS Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIbTYphl, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJILHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOIECTBEHHOM MPAKTUKU;

MOHMMAHUA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO MPEACTABICHUs 00 OKpYXKaroIieM
MHUpE KaK O €IMHCTBE IPHUPOJbI U YEJIOBEKA, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHruu IpodsieM COXPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJS COBPEMEHHOH IUBWIM3AIMHU: B €€
FYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHMM HOBOW 0aszbl MaTepuaibHOU
KYJBTYPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUHNBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBO,
SHEPreTUYecKOM, MUIIEeBOM M HKOJIOTMYECKOHl Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
o0ecreyeHn! yCIOBH yCIEUTHOTO TPyAa U SKOJIOTHYeCKH KOM(GOPTHOM KM3HU KaKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMaHMs CYIIHOCTH METOJOB IIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIF30BaTh MOMy4yaeMble 3HAHMS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOLIEro MHpAa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAaKTOB M UMEIOIINXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B pEAIbHBIX KU3HEHHBIX CUTYaLUsIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON AESITENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYEHHIO HOBBIX 3HaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUuyHBIX cdepax npodeccHoHaTbHON
JeSITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATDHI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHUS ydeOHOro mpenMera «XUMHUS» Ha YPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC HJIA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqa}01m/1xcz MCKIUCHUIITIMHAPHBIC
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOIIOIeHUE, U3MEPEHHUE, SKCIICPUMEHT U JIpyTHe);

VHHUBEpCcaldbHble  y4deOHBIEe  JaelcTBUsA  (TIO3HABAaTeNbHBIE,  KOMMYHHUKATHBHEIE,
perynatuBHbIe), oOecreunBaroiye (GopmupoBaHUe (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIuXcs;



CHOCOOHOCTh  OOY4YaroLUXCsS  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHbIE y4yeOHbIE ACUCTBUS B IO3HABATEIbHOH U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmMeTHble pe3ysbTaThl OTPAKalOT OBJIAJAEHUE YHUBEPCAIbHBIMH Y4eOHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU IEHCTBUSAMMU.

Osgi1aieHHe YHHBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a30Bble JIOTHYecKHe NeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTYaJM3MpOBAaTh IpoOJEMy, BCECTOPOHHE €&
paccMaTpuBarTh;

ONpEAENATh LEIU JEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTUIKEHHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

MCIIOJIb30BaTh IIPU OCBOCHUM 3HAHMKM IPHUEMBI JIOTHYECKOI'O MBILIUICHHS — BBIICIATH
XapaKkTepHble INPHU3HAKK IIOHATHMM W YCTaHAaBIMBAThb HUX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIUE MTOHATHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUH IS KJIACCU(PUKALUY BEUIECTB U XUMHUUECKUX PEaKIIMIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSA3U MEXKYy U3Yy4acMbIMU SIBJICHUAMM;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIC, JIEIyKTHBHbIE, IIO aHAJOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHHAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

OPUMEHATh B Ipoliecce MO3HAHUS, UCIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIeJH, IPe0Opa30BbIBATh MOAEIbHBIE MPE/ICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — NpU pPEIeHHH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHbIC MOJIECIbHBIEC MPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEAKLIUM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKLUil;

¢opMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIHO c(hOPMYyTUPOBAaHHBIE BOIPOCHl B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUSA M TPOBEACHMS YUECHHUUECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (opMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOAOB MTO3HAHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopManuu (HAy4HO-TIOMYJsSIpHas
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UpPOBaTh HMH(OPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NpPU IOHCKE M O0TOOpe
uHpopManru, HeoOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a1ay ONpeeEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHI U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJUIBL, PUCYHKU U IPYTHUE);



UCTONb30BaTh HAy4YHBIH $3bIK B KayeCTBE CpEACTBA IpU paboTe € XUMHUYECKOH
uHpopMaLKell: MPUMEHATh MEXIpeaAMeTHbIe ((U3NUecKue M MaTeMaTHYeCKUe) 3HAKd U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIAHOCTH.

OsJajeHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJ]aBaTh BOIPOCHI IO CYIECTBY 0OCY»aeMOIl TeMbl B XOJ€ AMANOra W/WiIN AUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHO  BBIIIOJHEHUS
IPEeUI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IPE3EHTAle pe3yJbTaTOB MO3HABATEIBbHOM AEATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHMKAaMHM IIPU BBIIOJHEHUHM XUMHYECKOI'O
OKCIEPUMEHTA, MPAKTUYECKOM paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro Inpoekta ¥ (OpMyIMpPOBATh BBIBOJBI 10 pPE3yJIbTaTaM NPOBEAEHHBIX
UCCIICIOBAaHUM ITyTEM COTJIaCOBaHMsI MTO3ULIMNA B X0/1€ 00CYX/I€HUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIbLHBIMH PeryisTHBHBIMM el CTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeularaéMblii aropuT™M JIeHCTBUN MpU BBINOJHEHUU YYEOHBIX M MCCIIEOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee A3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOJyYEHHUS! HOBBIX 3HAHUI O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOLIEHKHU.

NNPEAMETHBIE PE3YJBbTATBI 11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOGHHsS Kypca «OOmas M HeopraHudeckas XUMHs
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTaBISIONICH €CTECTBEHHO-
HAay4YHOW KAapTUHBI MHpA, POJIM XHMHHM B TO3HAHHWH SIBJICHHUH NPUPOIbI, B (opMUpOBaAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN IS
pelleHusT TPAaKTHUYECKUX 3a7ad M HSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
NOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XWUMHYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUINYeCKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, TUIMBl XUMHYECKHUX  PEaKIMii, pacTBOpP, AJIEKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peaKIMHh, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoandyeckuit 3akon [J[. WM. MeHneneeBa, 3akoH
COXpaHEHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W TPEBPAIECHUS DHEPTUU MPU XUMUUYECKHUX
pEaKIusaxX), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalnue B OCHOBE I[MOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(haKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHUHU U O€30IMacCHOM HCTOJIb30BaHUHN
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTUIECKOMN JCSITEIHPHOCTH YEIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEePHBIC MPU3HAKHU MMOHSATHI, yCTaHABIUBAThH
UX B3aUMOCBA3b, UCIONb30BATH COOTBETCTBYIOIIME MOHSATHUS MPU ONMHMCAHMUM HEOPTaHUYECKUX
BEILIECTB U UX IPEBPALLECHU;



c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dopMyn BemecTB M ypaBHEHMH XUMHYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaNbHBIE Ha3BaHUS OTACJIBHBIX HEOPraHWYECKMX BEIIECTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HEraméHas W3BECTh, IUThEBAs COAA, MUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
AJIEMEHTOB B COEJUHEHUAX PA3JIM4YHOIO COCTAaBa, BUJ XUMUYECKOU CBSI3U (KOBAJIEHTHAs, HIOHHAS,
MeTaJIJINYecKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUI KPUCTALIIMYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHMYECKHX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIIe coeTuHeHul (IpOoCThie BEeIlecTBa — METAJUIbI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);

c(OPMHUPOBAHHOCTh YMEHUH pacKpbhIBaTh CMBICI Tiepuoanydeckoro 3akoHa J[. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepuU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cucTeMbl XUMHUECKUX 351eMeHToB /1. U.
MeHeneeBa, HMCHOJNB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBONCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COeIMHEHUH 10 nepuoAam u rpynnam [lepuoandeckoil cucreMbl XUMUUECKUX 3eMeHTOB Jl. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (ONUCHIBATh) OOIIME XMMHUYECKHE
CBOIMCTBA HEOPraHMYECKHUX BEIIECTB PAa3JUYHbIX KJIACCOB, MOJATBEPKIAaTh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXJY HEOPraHMYECKUMM BEIECTBAMM C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEAKUUU [0 Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolMx BeIIeCTB, TEIUIOBOMY 3((eKTy peakiuH,
U3MEHCHUIO CTETICHEH OKUCIICHUS YIEMEHTOB, 00PaTHMOCTH PEaKIINH, YIaCTHIO KaTalli3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3InYHbIX THUIIOB, MOJHBIE
U COKpAallEHHbIE YpPaBHEHUs peakluii MOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUH IPOBOAUTH PEAKLUH, MOJITBEPH AAIOLINE KadeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTh ONBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYHIHOCTb OKHCINUTEIBbHO-BOCCTAHOBHUTEIbHBIX
peakmii HOCPECTBOM COCTABICHMS IEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHYECKON peakliy OT
pa3IuYHbIX (AKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO pPaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aercTBus (mpuniun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HUs CEPHOM KHUCIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI IPOBOAUTH BBIYUCICHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILLECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B NMPU XUMHUYECKHUX
peaxiusax, Macchbl BEIIEeCTBAa WM 00bEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce



WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO A deKkra peakiuyu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBHINOJHATH XWMHUYECKUH SKCIIEPUMEHT
(paznoxeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTalld3aTopa, ONPEIEIIEHUE CpPEJIbl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIuu, peaklUd HOHHOrO OOMEHa, KAaueCTBEHHBIC pEaklUUd Ha
cynbdar-, kKapOoHAT- U XJIOPHU-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3aza4y no temaM «Meramib» U «Hemeramisl») B COOTBETCTBUM C NPaBWIAMU TEXHUKU
0e30MacHOCTH MpU 00palleHU! C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEACTABIATH
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIHX
peakuuii 1 GOpMyITUPOBATH BHIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOW KOMMYHHKaIuH, WHTepHET U
JAPYTHX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
NOBE/IEHNUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karollled MPUPOJIHON Cpelibl, 0OCO3HABATh OMACHOCTh BO3JIEHCTBHS HA YKUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHMMAas cMbIch nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHbILIEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsl 0Oy4arolMXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSI: YMEHUE MPUMEHSThH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL  CIIETIBIX M CJNA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIONb30BaTh penbedHO-
TOYEYHYIO cucteMy obo3Hauenuit JI. bpaiing nis 3anucu XxuMudeckux Gopmyi.



Conep:kanue nporpaMmmel
11 KJIacc, 34  d4aca

Tema 1 Ilepuoguyeckuii 3aK0H 1 cTpoeHue aToma (4 yac)

OtrxkpoitTue AWM. MenngeneeBbo M Ilepumoaguueckoro 3akKoH a.
Baxueiiire mMOHATHS XUMHUU: aTOM, OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJISIpHash MaccChl.
Otkpeitne .M. MenneneeBbiM Ilepuoamyeckoro 3akona. Ilepuoguueckuii 3akoH B
dopmymuposke /.M. Menneneesa.

[Tepuonnueckas cucTteMa xumuueckux s3aemMeHTo B JI.M. Menneneesa.
[Tepuoanueckas cucrema /.M. MenneneeBa kak rpaduueckoe orodpaxenue Ilepuoamueckoro
3akoHa. Pasznmuunbie BapuanThl I[lepuomnueckoit cuctembl. Ilepuonasl W rpynnbl. 3HaYeHUE
Ilepuonnueckoro 3akoHa U [lepuoinuecKkon CUCTEMBI.

CtpoeHune aToMa ATOM — CIOXHAs 4yacTULa. SIapo aromMa: MPOTOHBI U HEUTPOHBI.
N30TOonBl. DNEKTPOHBI. DIEKTPOHHAA 000J04YKa. DHEPreTHYecKuii ypoBenb. Opourtanu: S- u p-.
Pacnipenenenne 31IE€KTPOHOB MO JHEPreTUYECKUM YPOBHSIM U OpOUTansiM. DIEKTPOHHbBIE
KOH(QUTYpallMH aTOMOB XHMHYECKHUX JJICMCHTOB. DBaleHTHBIE BO3MOXKHOCTH aTOMOB
XUMUYECKUX AIIEMEHTOB.

[lepuonumueckuit 3aKk0H U cTpoeHHEe aToMa CoBpeMEHHOE OHITHE
xummuueckoro aneMmeHta. CoBpemenHas dopmynupoBka llepuoanueckoro 3akona. Ilpuumna
MEePUOJIUYHOCTH B M3MEHEHMHM CBOMCTB XMMHUYECKHX 3JeMEHTOB. OCOOCHHOCTH 3arOIHEHUS
SHEPreTUYEeCKUX YPOBHEH B DSIEKTPOHHBIX O000JOYKAX AaTOMOB IEPEXOAHBIX OSJEMEHTOB.
DIIEKTPOHHBIE CEMEICTBA AIIEMEHTOB: S- U P-3JIEMEHTHI.

Tema 2 Ctpoenne Bemectsa (11 yac)

KoBanentHas XuMHUYECKas CBi3b. [loHATHE O KOBaJICHTHOU CBsi3U. OO1Ias
3JeKTpOHHAs mnapa. KpaTHOCTh KOBaJIEHTHOW CBSI3U. DJIEKTPOOTPULATEIbHOCTh. KoBaneHTHas
MOJISIPHAST M KOBAJICHTHAs! HEMOJIApHAs XUMU4Yeckue cBsizu. OOMEHHBINA U JOHOPHO-aKIIETITOPHBIMA
MeXaHU3MBbl 00pa30BaHUs KOBAJIEHTHOM CBsI3U. BellecTBa MOJEKYISIPHOTO U HEMOJIEKYIISIPHOTO
CTpOeHHUsI. 3aKOH MOCTOSIHCTBA COCTABA JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHUSI.

MNoHnHas XxumMuueckasa cB4A3b. Karuonsl u annonsl. MoHHas CBA3b KaK KpailHUI
CiIy4all KOBAJICHTHOM NOJIIPHOM CBSI3H.

MeTtannuyeckas XUMUYecKas CBs3b. O0mme Gpusndeckre CBOICTBA METAILIOB.

ArperatTHbe COCTOSHUSN BemecTBa [a3pl. 3akoH ABOrasipo s Ta3os.
MossipHblii 00beM ra3000pa3HbIX BelecTB (MpH H.Y.). KuakocT.

Bonoponnas xumMuueckas cBs3b BoaoponHas cBi3b Kak 0cOObIN ciyyail
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS. MexaHu3M ee 00pa30BaHUs

Tunel kpucTanauueckux pemertok Kpucrammmueckas pemerka. MloHHble,
METaJUIMYECKUE, ATOMHBIE M MOJIEKYJISIPHBIE KPHUCTAIUIMYECKHUE PEHIETKU. AJLIOTPONUs.
AMop(dHbIE BelIecTBa.

Uucteie BemecTBa U cMecHu CMecHu U XUMUYECKHE COEIMHEHHUS. | OMOTreHHbIE U
reTeporeHHbie cMecu. MaccoBasi U 0ObeMHasi 10 KOMIIOHEHTOB B cMecH. MaccoBasi J1oJist
npumecei. Perenue 3aa4 Ha MacCOBYIO JIOJIFO TPUMECEH.

HAucunepcuHbe cucCTEMBbL. lloastue aqucnepcHoit cucteMmsl. JlucnepcHas daza u
qucriepcuonHast cpena. Knaccudukarus AUCTIEPCHBIX CUCTEM.

Tema 3 JuekTposnTudeckas nuccouuanus (7 gac)

P ac T B 0 p bl. PacTBOpE Kak rOMOT€HHBIE CUCTEMBI, COCTOAIINE U3 YACTHUI] PACTBOPUTEIIS,
PacCTBOPEHHOTO BEMIECTBA M MPOJIYKTOB WX B3aMMOJEHCTBHsI. MaccoBasi 051 pacTBOPEHHOTO
BeIeCTBA. THUIIBI paCTBOPOB.

Teopus 2NEKTPOTUTHYECKOMN AUCCOUMAIUHU DISKTPOIUTHl U
HedNleKTponuThl.  CTeneHb  DIEKTpONUTHUecKod  auccommanuu. CuiapHble U crnadble
ANEKTPOIUTHI. Y PaBHEHHS JIEKTPOTUTUUECKON TUCCOLIMAIINH.



Kucnmortuwe B cereTD/l. OOume cBoiicTBa HEOPraHMYECKUX U OPTaHUYECKHX KHUCIIOT.
VYcnoBust TeUeHUS peakuid MKy dJIEKTPOIUTAMHU 10 KOHIIA.

OcunoBanusa BceereTD/l, ux kinaccupukanys u o0IIKe CBOWCTBA.

Conwu B cBereTD/l, ux knaccudukamus u OOIMIHME CBONCTBA. DJIECKTPOXUMHYCCKUN PsII
HaAIpPsDKEHUH METAJUIOB, €r0 UCIOIb30BAaHUE /ISl XapaKTEPUCTUKH CBOMCTB METAJUIOB.

I''m n ponwu 3. Cnydan ruaponusa coneil. Peakumst cpenbt (pH) B pacTBOpax
TUAPOIU3YIOLIUXCS COJICH.

Tema 4 Xumunueckue peaknuu (12 gac)

Knaccudpukanus XHMHYECKHUX peaknuid. Kraccupukanus mo yuciy u
COCTaBy pEarupyrolMxX BEUIECTB U MPOAYKTOB peakUHUU. Peakuuu pas3noxeHus, COCAUHEHUS,
3aMerieHuss 1 oOMeHa B HEOPraHMYECKOW XHUMHUHU.

TennoBo# 2dpPeKT XUMHUUYECKHX pPeakKkiuid. DK30- U SHAOTCPMUUECKHE
peakuuu. TepMoxumuueckue ypaBHeHHUs. PacueT koiaumdecTBa TEIUIOTHI MO TEPMOXUMUYECKUM
YPAaBHEHUSM.

CkopocTh XUMHUYECKHUX peakiuil [loHaTue o ckopocTu XMMHUUECKUX PEAKIMA,
AQHAJIUTUYECKOE BBIPAXKEHHUE. 3aBUCHUMOCTbh CKOPOCTH PEAKUUU OT KOHLEHTPALMH, J1aBJICHHUS,
TEMIEPATYPBI, IPUPOABI PEArUPYIOIIMX BELIECTB, IIJIOLAJAN UX CONPUKOCHOBEHUS.
Kartanamus Karanuzatopel. Kartanuz. Ilpumepbl KaTaJiuTUYECKHX MPOLIECCOB B
IPOMBIIUIEHHOCTH, TEXHUKE, ObITy. @DEpMEHTHl M HX OTJIMYMS OT HEOPraHM4YeCKHUX
karanu3atopoB. [I[pumeHeHre kaTanu3aTopoB U PepMEHTOB.

XuMunueckoe paBHOBECcUe O0paruMble U HeOOpaTUMbIE peakluy. XUMHUECKOe
paBHOBECHE U CIIOCOOBI €r0 CMELICHHS Ha IIpUMepe OTyYeHUs] aMMHaKa.
OKHCIUTENbHO—-BOCCTAHOBUTEINbHBE NpoIecchs. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE peakuu. OKUCIUTENb U BOCCTAHOBUTENb. OKHUCIEHHE U BOCCTaHOBJICHUE.
Cocrasnenue ypaBaenuit OBP mMeToiom anekTponHoro 6ananca.

O6mue cBoOHCTBA MeTadmndo B XHUMUYECKHE CBOWCTBA METANIOB Kak
BOCCTAaHOBHUTEICH. B3ammopaeiicTBHe METAUIOB C HEMETalLIaMHM, BOAOM, KHCIOTaMH H
pacTBopamu cojei. Mertamnotepmust.

Koppos3us mertannoB. CnocoObl 3aUThl METAJUIOB OT KOPPO3HUHU.

O6mue cBocTBAa HeMeTaluaoB XUMHUYECKHE CBONCTBA HEMETAJUIOB Kak
okucnureneil. BzaumoneiicTeue ¢ MeramuiaMu, BOJIOPOAOM U ApyruMU Hemetauiamu. CBoMCTBa
HEMETAJIOB KaK BOCCTaHOBUTENIEH. B3anMoaelicTBHE ¢ IPOCTBIMU U CJIOKHBIMH BEILIECTBAMMU.
DONneKTpoau3 DIEKTPOIU3 paCTBOPOB U PACIIIABOB 3JIEKTPOIUTOB Ha MPUMEPE XJIOpHIa
HaTpHUs. DIEKTPOIUTHUECKOE NTOYUEHHE aMtOMUHUA. [[pakTnyeckoe 3HaU€HUE IEKTPOIIU3a.

3 aKI04Y€eHHe. [lepcrieKTHBBl pa3BUTUS XMUMHYECKONM HAayKH U XUMHYECKOTO
IPOM3BOJICTBA. XUMHUS U Ipo0IeMa OXpaHbl OKPYKaIOIIEH Cpebl.

Jemoncrpanuu. Paszmuunsie ¢opmbr Ilepuoanueckoit cucremsr .M. MenneneeBa. Moaenb
KPHUCTAJNTNYECKOM pereTky xjaopuaa HaTpust. OOpasiibl MUHEPAJIOB ¢ HOHHOM KPUCTAJUIMYECKON
pelIeTKON: KajubluTa, ranuta. Moaenu KpUCTaNIMYeCKUX PEIIeTOK «CyXOoro JibJay (Wi uoja),
anMasa, rpadpuTa (Wi KBapua). Mozenab MOJISpHOro o0beMa ra3oB. TpH arperaTHbIX COCTOSIHUS
Bo/bl. O0pa3ibl pa3IUYHbIX AUCIIEPCHBIX CUCTEM: SMYJbCUM, CYCIIEH3UH, a’po30Jie, rened u
3oneit. Koarymsamus. Cunepesuc. Dddext Tunnang. VcnbsiTaHue pacTBOPOB 3JEKTPOIUTOB U
HERJIEKTPOJIMTOB Ha IMpeIMeT JUCCOLMAlUU. 3aBUCHUMOCTh CTEHEHH 3JIEKTPOJUTHYECKON
JIMCCOIIMALIMU YKCYCHOM KHCIIOTBI OT pazbaBieHusi pactBopa. [Ipumepsl peakiuii MOHHOTO
oOMeHa, UIyIUX ¢ OO0pa30oBaHHMEM OCajKa, ra3a WIM BOJAbl. XHMMHUYECKHE CBONCTBA KHUCIIOT:
B3aUMOJICIICTBHE C MeTallJlaMM, OCHOBHBIMH U aMQOTEPHBIMH OKCHJIAaMH, OCHOBAaHHUIMHU
(menmodyaMu ¥ HEPACTBOPUMBIMHU B BOJIE), COISIMU. B3anmoelicTBre a30THOM KUCIOTHI C MEJIBIO.
OOyrnvBaHue KOHIEHTPUPOBAHHON CEpHOM KHCIOTONW caxapo3bl. XHMHUYECKHE CBONCTBA
Hieyiouei: peakuusi HeWTpajdu3allid, B3aUMOJICHCTBUE C KHUCIOTHBIMH OKCHUIAMH, COJISIMH.
Pa3noxxeHne HepacTBOPMMBIX B BOJIE€ OCHOBAaHMM IIpU HarpeBaHUU. XHMUYECKUE CBOMCTBA
coJieii: B3aUMOJICHCTBUE C METallJIaMH, KUCIOTaMU, IIeJIoYaMu, ¢ JAPYTUMH coasiMU. ['uaponus
KapOuza kaneius. M3ydenune pH pacTBOpoB rHIpONH3YIOIIKUXCS CONel: KapOOHATOB IEIOYHBIX



METAJIJIOB, XJIOpUJA U aleTaTa aMMOHHs. DK30TEPMHUYECKHE U SHIOTEPMHUYECKUE XUMUYECKUE
peakiuu. TeruioBble SIBJICHHUS NPU PACTBOPEHUU CEPHOM KHUCIOTHI M aMMHAYHOM CEJIUTPBHI.
3aBUCHMOCTh CKOPOCTH PEaKIIMK OT MPUPOJIBI BEIIECTB HA IPUMEPE B3aUMOJICHCTBUS PaCTBOPOB
Pa3IMYHBIX KHUCIOT OJMHAKOBOM KOHIIEHTpAIlMM C OJUHAKOBBIMU KycOYKamMH (TpaHyIamH)
[IMHKAa W OJIMHAKOBBIX KYCOUYKOB pa3HbIX METAJUIOB (MarHus, IIMHKA, JKeJe3a) C pPacTBOPOM
COJIIHOM KHCTOTHI. B3anmoseiicTBie pacTBOPOB CEPHOI KHUCIOTHI ¢ pacTBOpaMu THOCYJb(dara
HATpUS PA3IMYHONW KOHIICHTpAIlMM W TeMIieparypbl. Mojenb KUMsImero cios. PasioxkeHue
IIEPOKCH/Ia BOAOPOAA C MOMOIIbI0 Heopranudeckux katamuzatopoB (FeCly, Kl) u mpupoaabix
00BEKTOB, coaepkKamux Karana3dy (ceipoe Msico, kaprodens). [Ipocreiiime OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIC PEAKIMU: B3aUMOJCHCTBUE IIMHKA C COJSHOW KHUCIOTOW M JKele3a ¢
cynsparom meau (I1). Moxens snexTponu3epa. Mojenb 3JeKTPOIU3HON BaHHBI IS TIOTy4eHUS
ATIOMUHUSL.

JlaGopaTopHsblie onbIThI. OnpeieieHue THITA KPUCTATNIECKON PEIISTKH BEIIECTBA U OMMCAHUE
ero cBoiicTB. O3HaKOMJICHHE C JUCTIEPCHBIMU CUCTEMaMH.

Peaxuuu, unymue ¢ oOpazoBaHueM ocajika, ra3a Wik Boabl. B3anMoeicTBrue CoNsTHOM KUCTOTHI
¢ nuHKoM, okcuaom meau (I1), ruapoxkcunom menu (1), kapbonarom kanbius. BzaumopaeicTeue
pacTBOpa THIPOKCHIA HATPUS C COJITHOH KHCJIOTOW B TpUCyTCcTBUU (eHondranenHa, ¢
pactBopoM xsopunaa xeneza (ll1), ¢ pactBopom conm amomunusa. B3aummopeiictBue pactBopa
cynbdara meau (I1) ¢ xeme3om, H3BECTKOBOI BOJIOH, pacTBOpPOM XJiopuaa Kanbius. [lomydenue
rHIpOKapOOHaTa KabllMs B3aUMOJCHCTBHEM H3BECTKOBOW BOJbI ¢ okcuaom yriepoaa (V)
(BBIOBIXaeMBId  BO3MyX). lMcmbpITaHWE WHIUKATOPOM  PACTBOPOB  THAPOJIM3YIONIUXCS |
HETUJIPOJIU3YIOIUXCS conel. Peakuus 3amenieHus Menu Kene3oM B pacTBope cyibdaTa Meau
(I1). Tlomydenue KucCiIOpoaa Ppa3IOKCHHEM IMEPOKCHIA BOJIOPOJa C IOMOIIBIO JHOKCHIA
mapranna. [lomydyenue BoOgOpOAa B3aWMOAEWCTBUEM KHUCIOTHI C HUHKOM. O3HaKOMIIEHUE C
npernapaTamMu ObITOBOM XUMUU, COACPKAIIUX SH3UMEI.

IIpakTuyeckas padora Ne 1. [Tonyyenue u pacrio3HaBaHUE Ta30B.

IIpakTnyeckas paGora Ne 2. PemeHue sKCHEpUMEHTANbHBIX 337ad Ha WIACHTU(PUKALIIO
HEOPraHMYECKUX U OPTaHMYECKHX COCTUHEHHI.

TemaTuueckoe IJIAHUPOBAHHE

Ha3Banmue Ha3Banue Tembl Koua-Bo
0s10Ka/pa3aesna/MmoxyJist 4acoB
11 kaacc
Ilepuoguyecknii 3aK0H U Tema 1 Ilepuonnueckuii 3aK0H U CTPOCHUE aTOMa 4

CTPOEHHE aTOMA
CTpoeHue BelecTBa Tema 2 CtpoeHue BemecTra 11
JIEKTPOJIUTHYCCKAS Tema 3 DneKTpoIUTHYECKAs JUCCOIALUS 7
AUCCONUALMS
XHuMHYECKHE peaKunu Tema 4 Xumnuecknue peakiuu 12




Kane}mapno-TeMaaneCKoe NJIAHUPOBAHHE

11 kynacc
Ne | JMarta | Jdara ILnanupyemMble pe3yabTaThl HKT
ypo | (maa | (dak Tema ypoka Tun ypoka
Ka H) T) JIMYHOCTHBIE npeaMeTHbIe MeTanpeIMeTHbIe
Tema 1. [lepuonnuecknii 3aK0H U cTpoeHHe aToMa (4 yaca)
1 Otkpertue J1.1. KOMOUHUpO | hopMupoBanue dbopmynupoBath - YMEHHE OIpEeAcNATh LEIH H | Ipe3e
MenneneeBbiM BaHHBIN I03HABaTEIbHON U XUMHYECKHUE 3a/1a4d JIeATEeIIbHOCTH, BhIOMparh | HTAll
Ilepuoauueckoro MH(POPMaLOHHOM 3aKOHOMEPHOCTH, CpeicTBA peanu3aluu neam u | A1
3aKoma. KYJbTYpBbI, B TOM MIPOTHO3UPOBATh CBOMCTBA | IPUMEHSATh UX HA MPAKTHUKE;
2 Ilepronnyeckas Cucremaru | YACIE Pa3BUTHE HEM3YYEHHBIX BELIECTB IO | - MCIHOJb30BAaHUE Pa3IMYHBIX
cucrema JI.1. 3al0H U HAaBBIKOB AQHAJIOTUM CO CBOMCTBAMM | HCTOYHMKOB  JUIS  TOJIYYEHHUS
Menneneesa. 0000LICHHS. | caMOCTOATEBHOI U3y4YCHHBIX; XUMHUYECKON uHpOpMaLuHy,
3 CpocHne atoma, | KOMGHHHPDO paboThI ¢ yueOHBIMU | BIIZICHHE O0S3aTEIBHBIMU | IOHUMAHUE 3aBUCUMOCTH Ipese
BaHHEL | OCOOMSAME, KHUTaMH, | CIPaBOYHBIMH cozepKaHus u bopmbl HTAIl
JIOCTYITHBIMU MaTepuatamu: npeacTaBiIeHus MHPOPMAIUU OT | yg
_ WHCTPYMEHTaMU U IIepuoanueckoit cucTtemMon | Leneu KOMMYHUKaLUU 51
4 Iepuoppraecxuit | CrcreMaTh TEXHUYECKUMHU XUMUYECKUX  DJIEMEHTOB | aJpecara; fpese
3aKOH U CTpOEHUE 3alMU U HTAall
ATOML o — cpeacTBamMu . . Menneneesa, - yYMEHHE NPOAYKTUBHO |
UH(OPMAIIMOHHBIX TabJIUIe PacTBOPUMOCTH, | OOIIATHCSA M B3aUMOAEHCTBOBATH
TEXHOJIOTUH; ANEKTPOXUMHUYECKUM B rporecce COBMECTHOH
(dbopMupoBanue psaaoM HaIpSOKEHUM | JeATEIbHOCTH, YYUTHIBATh
OTBETCTBEHHOI'O METaJUIOB, pPAOOM | IO3ULIMKM  JAPYTHX  YYaCTHUKOB
OTHOILICHHUS K ANEKTPOOTPULIATENIBHOCTH | ACSITENBHOCTH, a¢dexkTuBHO
VUEHHUIO, TOTOBHOCTH | — JJS  XapaKTePUCTHKH | pa3peniaTb KOH(PIUKTHI;
U CIIOCOOHOCTH K CTPOEHHMs, COCTaBa U
CaMOPA3BUTHIO U CBONCTB aTOMOB




caM000pa3oBaHHUIO Ha
OCHOBE MOTHBAIIHH K
00y4eHUIO U
MIO3HAHUIO, BEIOOPY
Oynyiel nmpodeccuu;
dbopmupoBaHue
KOMMYHHUKATHBHON
KOMIICTEHTHOCTH B
00pa3oBaTesbHOM,
00LIECTBEHHO
MOJIE3HOM, Y4eOHO-
HCCIICIOBATEIbCKOM,
TBOPYECKOH M JPYTUX
BUJIAaX JICATEIILHOCTH;

XUMHAYECKUX DJIEMEHTOB |-
AV
00pa3oBaHHBIX

IEPUOJIOB u
MU
MPOCTBIX M CIIOXKHBIX

BEIIIECTB;

Tema 2. Ctpoenue BemectBa (11 yacos)
5 Wonnas N3ydyeHue | roTOBHOCTh K | BJIaJeHHe OOS3aTeIIbHBIMU | yMEHHE OIpEeNeNaTh Iedd | | Ipese
XUMHUYCCKasA HOBOI'O OCO3HAHHOMY BBIOOpY | CIIPaBOYHBIMHU 3aJauu JesITeIbHOCTH, BhIOMpaTh | HTAIl
CBA3b. MaTepuana | nanpyeiimei MaTepUaIaMH: cpeacTBa peamusanuum uean u | 71
o0pa3oBaTesIbHOI IIepnonnueckol CUCTEMOM | IPUMEHSATh UX HA MPAKTHUKE;
TPAaCKTOPUU  YMEHHUE | XMMUUYECKUX  DJJIEMEHTOB | - HCIOJIb30BAaHUE  PA3INYHBIX
6 Kopanenthas Vsyuenne | yypapmsrs csoeit | JI. . Menerneesa, MCTOYHUKOB Uit ToiydeHus | P3¢
XUMHYECKas HOBOTO . o . HTAI[
II03HABATEIbHON TabIUIed pacTBOPUMOCTH, | XMMUYECKOMH UHpOpMaLuHy,
CBSI3b. MaTtepuaia us
JESATENIBHOCTBIO, AIIEKTPOXUMHUYECKUM IIOHMMAaHHE 3aBUCHUMOCTH
TOTOBHOCTb U | psaoM HaANpPSDKEHUH | collepKaHus u (bopMbI
CIIOCOOHOCTh K | METaJIOoB, psAIOM | mpeAcTaBieHus UHQOpPMALMKU OT
7 Meramisl n N3yuenne . npese
00pa3oBaHHUIO, B TOM | 3JIEKTPOOTPULIATEIILHOCTH | Iiesiei KOMMYHHKAIUU u
CIUIaBBHI. HOBOTO HTAaIl
MeTanmaecKas Matepuana | THCTE — JUISL  XapaKTEepUCTHKH | ajipecara; _—
XUMHUYECKas caMo00pa30BaHMIO, HA | CTPOEHHsI,  cocTaBa M | - yYMEHHE IIPOJYKTUBHO




CBSI3b.

8 ArperatHble KOMOHHHPO
COCTOSIHUS BAHHBIN
BEILIECTBA.

Bonoponnas
CBSI3b.

9 Turnbl N3yuenue
KPUCTAJUTMYECKUX HOBOT'O
pELIEeTOoK. Marepuaia

10 Hucreie KOMOWHHUPO
BEIIIECTBA U BaHHBIN
CMECH.

11 Pemrenue 3agau. Ypok

pelieHus
3aj1a4u

12 HucnepcHbie KOMOWHHUPO
CHCTEMBI. BaHHBIN

13 IIpakTHYeckas Ypok-
paGora Ne 1. NPAKTUKYM
[Tonyuenwue,
cobupanue u
pacrno3HaBaHHe
ra3os.

MPOTSHKEHUHU BCEU
JKU3HHU; CO3HATEJIBHOE

OTHOILICHHE K
HEIPEPBIBHOMY
00pa30BaHUIO KaK

YCIIOBUIO  YCHEIIHOM

po(heCCHOHATILHON |
00I11eCTBEHHOH
ESITEIIbHOCTH;
MIPUHSITHE 5
peanu3anus

LIEHHOCTEN 3J0pOBOIO

u Oe3omacHoro obpasa
KU3HH,  HEMPHITHE
BPEIHBIX  MPHUBBIYCK

Ha OCHOBE 3HAaHUH O
CBOMCTBaX
HapKOJ'[Ol"I/IIIGCKI/IX nu
HapKOTI/ILIeCKI/IX
BECIIIECTB.

CBOICTB aTOMOB
XAMHYECKHX 3JICMCHTOB |-
v IIEPUOJIOB u
00pa3oBaHHBIX UMU
MPOCTBIX U
BEIIECTB;
dbopmyIupoBaTh
XHUMUYECKHE

CJIOKHBIX

3aKOHOMEPHOCTH,
IIPOTHO3UPOBATh CBOWCTBA
HEU3Y4YEHHBIX BEIIECTB TI0
aHaJOTUM CO CBOMCTBaMH
W3YYEHHBIX;
- TIONCK  MCTOYHHUKOB
XHUMHYECKOH

uH(pOpMaliY, TMOJy4YeHUE
HE00X0IUMOI

uH(poOpMaluK, €€ aHaJIu3,

HU3rOTOBJICHUE
XUMHYECKOTO
UH(OPMAIIMOHHOTO
MPOIYKTa u €ro
MIPE3EHTALNS;

aHanm3 u OIICHKA
MOCJIEICTBU I JUISE
OKpY’Karolen cpenbl
OBITOBOM u
IIPOU3BOJCTBEHHOMN
JIeSITeIbHOCTA ~ 4YeJIOBEKa,

o0mmaThCsi ¥ B3aUMOJICHCTBOBATH
B rnpouecce COBMECTHOM
JeSTEIIbHOCTH, YUUTHIBATH
MO3UIUU  JAPYTUX  yYaCTHUKOB
NeSATEeTLHOCTH, a3 dexTuBHO
paspemnatbh KOH(QIUKTBL;

- 20MOBHOCMb U CIOCOOHOCTH K
CaMOCTOSITEIILHOU
nH(pOPMAIIMOHHO-
IM03HABATCIIbHON JICSATCIHLHOCTH,
BKJTFOYAs YMCHHE
OpPHUEHTUPOBATLCS B Pa3IIUIHBIX
uHpopmauu,
KPUTUYCCKH OLICHUBATh u
UHTEPIPETHPOBATH

I/IH(bOpMaI_II/IIO, oJIyqyacMyro 13

HCTOYHHKAxX

Pa3IMYHBIX HCTOYHHUKOB;
- enaoemue SI3IKOBBIMU
CpeAcTBaMH, B TOM 4HCIE U
SI3BIKOM XUMHH, - YMEHHUE SICHO,
JIOTMYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHs, HCIOJIb30BATh
aJIeKBaTHBIE SI3bIKOBBIE CPE/ICTBA,
B TOM 4YHCIE U CHUMBOJbHbBIE
(Xumuueckue 3HaKkH, GOopMyJsbl U

ypaBHEHU).

npese
HTAaI[
usi

npese
HTaIl
st

npese
HTAaI[
ust

npese
HTAaI[
nst




14 [ToBTOpEHME U Cucremaru CBSI3aHHOM c
000011IeHAE TEM 3aluy U IIPOU3BOJICTBOM "
«CTtpoeHue 0000meHus NepepaboTKOil
aroMay u BOKHENIIMX XUMHUUYECKUX
«CTtpoeHnue
BEILECTBAY, TIPOAYKTOB,
MIOATOTOBKA K
KOHTPOJIBHOU
paborte.
15 KonTpoabHas Kountponb
padora Ne 1 o 3HAHUU
TeMaM
«CtpoeHue
aToma» u
«CtpoeHue
BEILIECTBAY.
Tema 3. JnexkTposmTHyecKas quccouuanus (7 4acos)
16 PactBopsI. KOMOMHMPO | popMupoBaHUE MTOUCK HCTOYHUKOB | CIIOCOOHOCTh K CAMOCTOSITEIBHOM | IIpe3e
BaHHBIN [IO3HABATEIILHOU U XUMUYECKON UH(POPMALIMOHHO- HTan
nH(pOpMaAITMOHHOM MH(QOPMalUK, MOJydeHUE | O3HABATENLHON JeATenbHOCTH, |
17 DINEKTPOIUTH 1 Wsyuenue | KYBTYPBI, B TOM HE0OXO0 MO BKJIFOYAst YMEHHE [ pese
HEAIEKTPOJIUTHL. HOBOT'O YUCJIE pa3BUTHE UH(OpPMAlMK, €€ aHalu3, | ODUEHTHPOBATLCA B PA3JIMYHBIX | grar
Marepuaia | HaBbIKOB W3TOTOBJICHUE HACTOYHHMKAX uHbopMaluy, | Hus
CaMOCTOSATEIIBHOU XUMHUYECKOTO KPUTHUYECKH OLICHUBAaTh u
18 Kuciotsl B cBere | M3ydenme | PaOOTEI C y4eOHBIME | HH(OPMALHOHHOIO MHTEPIPETUPOBATH
TEOPUH HOBOT'O MOCOOHSIMH, KHUTaMH, | MPOAYKTa u ero | vHopMaruio, IMoJydyaeMylo U3
SJICKTPOJIMTUICCK | MaTepruajla | moCTYIHBIMHU Mpe3CHTalNA, Pa3aIuYHBIX UCTOYHUKOB;
OM JMCCOLMALINH. HHCTPYMEHTAMH U aHaIn3 u OIlEHKA | - BJIaJICHHE SI3BIKOBBIMU




19 OcHoBaHus B N3yuenne
CBETE HOBOT'O
3JEKTPOJIUTUYECK | MaTepuaia
OU TMCCOILIMALIH.

20 Conu B cete N3yuenune
ANEKTPOIUTUYECK HOBOTO
Oif TUCCOLMAlMU. | MaTepuana

21 I'mapoinus. KOMOUHHPO

BaHHBIN

22 IIpakTuyeckass | Ypok-
padota Ne 2, MPaKTUKYM
Pemenne
AKCIIEPUMEHTAIIb
HBIX 3aJ1a4 Ha
UICHTH(PUKAIUIO
HEOPraHUYECKUX
Y OpPTaHUYECKUX
COEMHEHHIA.

TEXHHYECKUMU
CpeICcTBaMU
UH(OPMAITMOHHBIX
TEXHOJIOTHI;
dbopmupoBaHue
OTBETCTBEHHOTO
OTHOILICHUS K
YYEHHIO, TOTOBHOCTH
U CIIOCOOHOCTH K
CaMOpPa3BHUTHIO H
caM000pa30BaHMIO Ha
OCHOBE MOTHBAIIHH K
00y4YeHHUIO U
MIO3HAHUIO, BHIOOPY
Oyaymuieit mpodeccuu;
dbopmupoBaHue
KOMMYHHUKATHBHON
KOMIIETCHTHOCTH B
o0pa3oBaTenbHO,
00111eCTBEHHO
MOJIE3HOH, y4eOHO-
HCCIIEIOBATEIIHLCKOM,
TBOPUYECKOH U IPYTHX
BUJaX JESATENbHOCTH;

MOCJICACTBUMN TSt
OKpYyKaroleun cpeabl
OBITOBOI u
MIPOU3BOJACTBEHHOMN
JIEATEIbHOCTU  YEJIOBEKa,
CBSI3aHHOU c
IIPOU3BOJCTBOM u
nepepaboTKon

BOKHEUIINX XHUMHYECKHUX
MPOAYKTOB;

CpeICTBAaMHU, B TOM YHCIE H
SI3BIKOM XUMUH, - YMEHHUE SCHO,
JOTMYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHs, HCIOIb30BATh
aJICKBaTHBIC SI3BIKOBBIC CPE/ICTBA,
B TOM 4YHCIE W CHUMBOJBHBIC
(XumMu4eckue 3HaKu, GOpMyIbl U
YpaBHEHUSA).

HCIIOJIb30BAHUE yMEHUHI u

HABBIKOB Pa3JIMIHBIX BHUJIOB
IM03HABATCIIbHON JIESATCIHLHOCTH,

IMPUMCHCHUC OCHOBHBLIX METOJA0B

MO3HAHUS (cucremHo-
UH(GOPMaIMOHHBIT aHaIu3,
HabI0IeHue, U3MEpEeHue,
IIPOBE/ICHHE 3KCIEPUMEHTA,
MOJICJINPOBAHUE,
HCCIIeA0BaTeNbCKas
NEeSATEebHOCTh) ISl M3YYEHHsS
Pa3IMYHBIX CTOPOH
OKpYy>Karolen
JIEHCTBUTEIILHOCTH;

- BJIaJICHUE OCHOBHBIMU
WHTEIJIEKTYaJIbHBIMU
onepauusMu: dbopMynupoBKa

TUIIOTE3bI, aHaJINu3 W CHHTE3,
CpaBHCHHEC W CHUCTEMaATU3alusd,
BBIAABJICHHEC IPUYNUHHO-

CIIEICTBEHHLIX CBS3€H U IIOUCK

npese
HTAaI[
ust




aHAJIOTOB;

Tema 4. Xumnueckue peaxkuuu (12 yacon)

23 Knaccudukanus | KOMOMHUPO | OCO3HAHHUE XapaKTepU30BaTh UCIIONB30BAaHUE  YMEHUH | | IIpe3e
XAMUYICCKHAX BAHHBIH POCCUICKOHN HU3Y4YEHHbIE KJacChl | HABBIKOB  Pa3iMYHBIX  BUAOB | HTal
peaKIn. IPaKIaHCKOM HEOPraHUYECKHX ¥ | IO3HABATENLHON jearensHocTH, |

UJCHTUYHOCTH, OpPraHUYECKHUX MIPUMEHEHHE OCHOBHBIX METOIOB
MaTPUOTU3MA, COCTMHEHUH, XMMHYECKHUE | MO3HAHUS (cucremHoO-

24 Cxopoctsb 5 VsyueHue | gyperpa ropmoctn 3a | peaximm; HUH()OPMAIIMOHHBIH aHaIu3,

XUMHYECKON HOBOTO . "
POCCHUICKYIO MOJTy4eHUE HEOOXOUMOM | HaOIIOICHHE, U3MEpCHHE,
peaxiuu. Martepuaia
XUMHUYECKYIO HayKy; | HHpOpMAIMK, €€ aHaju3, | IPOBEACHHE JKCIIEPUMEHTA,
rOTOBHOCTh K | U3TOTOBIICHUE MOJICTUPOBaHHE,
OCO3HAHHOMY BBIOOPY | XUMHUYECKOTO UCCIIe/IOBAaTEIbCKas
25 Karanus. Nzyuenue .. npese
JanbHeHIen MH(OPMALIMOHHOTO NEeSTeNbHOCTh) NS U3Y4YCHHS
HOBOTO . HTAI[
MaTepHaia o0pa3oBaTeIIbHOI MIPOYKTA u €ro | Pa3JIMYHBIX CTOPOH | o
TPACKTOPUU B BBICIICH | IPE3CHTAIINS; OKpYKaroIen
26 OGparumocTh Nzyuenne | xone rae XuUMHA | aHalu3 u OLIEHKA | IEeHCTBUTEIHLHOCTH,
b b
XUMHHCCKUX HOBOTO SIBIISICTCS TTOCIICACTBHIMA IS | - BJIQJICHHC OCHOBHBIMH
DCAKIIH. Marepuan | o eit OKpYXKaromieu Cpelbl | HHTEIUIEKTYaIbHBIMU
XUMHUYECKOE p pyIOVHI Py . B peAt y
paBHOBECHE. JTUCITUTLIAHOM; OBITOBOM U | omeparusmMu: dbopMynupoBKa
YMEHHE  YyNpaBisaTh | IPOU3BOJICTBEHHON TUMOTE3bl, AaHallu3 W CHUHTE3,

27 OxwucuTenbHO- Nsydenne | cpoeit JIeATETbHOCTH  YEJIOBEKa, | CpaBHEHUE M CHCTEMaTH3allus,
BOCCTAHOBUTCIIEH HOBOTO MMO3HABATEJIbHOMN CBSI3aHHOM C | BBIABJICHHUE MPUIUHHO-
bIC PCAKITUU MaTtepuana .

(OBP) JIESITEIIBHOCTBIO, MIPOU3BOJICTBOM U | CICICTBEHHBIX CBSI3¢H W TIOWUCK
TOTOBHOCTH U | mepepaboTKOM aHAJIOTOB;
28 DIEKTPOIH3. KOMOWHHUPO | CIIOCOOHOCTH K | BOKHEHIINX XUMHAYECKHUX | BIaJcHUE SI3LIKOBBIMU | IIpe3e
BAHHBIM | o0pa30oBaHUIO, B TOM | MPOAYKTOB; cpeacTBaMH, B TOM 4ucie u | HTal
qrcie coOnroieHIe TIPaBHI | A3BIKOM XHMHH, - YMEHHE SCHO, | 1




29 OOwue cBoiicTBa | KOMOMHUPO | caMO0Opa30BaHUIO, HA | OE30MIACHOr0 OOPALICHHUS C | JIOTUYHO U TOYHO M3JIaraTh CBOIO | IIpe3e
METaJIOB. BAaHHBIN HNPOTSHKEHUHU BCEU | BELIECTBAMHU, TOYKY 3pE€HHs, HUCIOoIab30Barh | HTal
KU3HHU; CO3HATEIBHOE | MaTepHajJaMu ¥ | aJleKBaTHBIE A3BIKOBBIE CpecTBa, |
OTHOIICHHE K | XHMUYECKIMH B TOM 4YHCIE€ U CHUMBOJIbHBIC
30 Koppo3us KOMOMHHUDPO | HenpephIBHOMY MPOLIECCAMMU; OKa3zaHue | (XMMHUYECKUEe 3HaKu, GOpMyIbl U | IIPE3e
METaJIOB. BAHHBIH | (GpasoBanmio KaK | IEpBOM  I[OMOLIM P | ypaBHEHUS). HTan
YCIIOBUIO  YCHEIIHOH | OTpaBICHUSIX, OXKOrax u i
npodeccCuoHaNbHON | | APYTUX TpaBMax,
31 Obme cBoiicTsa K0M6HHHUPO 00IIeCTBEHHOMN CBSI3aHHBIX C BEIIECTBAMH npese
HEMCTAIIOB. BaHHBIM | 1ogrenpHOCTH; u nabopaTOpPHBIM HIan
MIPUHSTHE 1 | 000py/ZIOBaHHUEM. i
peanu3ars
32 [ToBTOpenue u Cucremaru HEHHOCTEH 3/I0POBOTO
0000111eHrE TEMBI 3aliu U
«XUMHAYECKUE 0000111eHNA H GesonacHOTo 0Gpasa
peaKImi, JKU3HU,  HEMpUsATUE
HOATOTOBKA K BPEIHBIX  MPUBBIYEK
KOHTPOJIbHON Ha OCHOBE 3HaHUH O
pa0ore. cBOICcTBax
33 KonTpoabnas Kontponb HAPKOJIOTHHCCKHIX 1
padora Ne 2 o 3HAHUU HApKOTHACCKHX
TeMme BEIIIECTB.
«XUMHYECKHE
peaKIim.
34 Ananuz
KOHTPOJIBHON

paboThI




