MuHrcTepcTBO 00pa30BaHMs M MOJIOICKHOM ToMTHKH YyBanickoit PecrryOnuku
I'ocynapcTBeHHOE aBTOHOMHOE MpodeccuoHanbHoe 00pa30BaTEIbHOE YUPEKIACHNE
Yygamickoit Pecniyonuku

«IBUIBCKHI arpapHO-TEXHOJIOTUYECKUM TEXHUKYM)
VYKII npu ®KY HK-5, UK-9 Y®CUH Poccun o Uysamnickoit Pecriyonuke-Uysarmmu

PABOYAS ITPOI'PAMMA
Ha 2017 — 2018yuebHsbIii roj

[Ipenmer: Xumus
Vuurens: Cemuna T.A., UBanos E.E.

Kmacc: 11
KommuecTBo wacoB: 36 gacoB, B Heaemo — 1,0

uBuasck 2017



CornacoBana
3aM. JUPEKTOpa Mo yuyeOHo-
MeToIuYecKoi pabore

4 H.}O. Anekcaniuposa
« 47 »aprycra 2017 r.

OnmobpeHa yueOHO-METOINYECKOH KOMUCCHEN
€CTECTBEHHOHAYYHBIX U 3KOHOMHYECKUX JUCIUILIHH
ITporokon Ne 1 ot «31» aBrycra 2017 rona
[Tpencenarens YMK ( {/]Z / N.A. EmiMelikuHa

YTBepxKaeHa

npuKa3oM Jupekropa [L{MBHIECKOTO
arpapHoO-TEXHOJIOTMYECKOIO
TeXHUKyMa MHUHOOpa3oBaHus

Uysamuu
NefP% -OJ1 ot Wzon r.



I[MOACHUTEJIBHAA 3AIINCKA

Hacrosmas nporpamma pa3pabotana Ha ocHOBe [IpuMepHBIX porpaMm OCHOBHOTO OOILIEro
oOpa3zoBaHusl 1O XUMHUH (0a30BbI YpOBEHb), COOTBETCTBYIOUIMX (enepaIbHOMY KOMIIOHEHTY
roCyJapCTBEHHOTO CTaHAapTa oO0miero oOpa3oBaHus (0a30BbI ypoBeHB). mo yueOHUKY [.E.
Pymsutuca, @.I'. ®enpamana.

IIporpamma paccuutana Ha36 yacoB 1o 1 4. B Hegento 11 kiacce.

W3ydenne xumuM B cTapiieil Ikosie Ha 0Oa30BOM YpPOBHE HANpaBJIEHO Ha JIOCTHIKCHHE
CHEAYIOUIUX LETIEH:

. OCBOCHHE 3HAHUI O XMMHYECKOM COCTABJISIOLIEN €CTECTBEHHOHAYYHOU
KAPTUHBI MUPA, BAKHEUIINX XUMUYECKUX MTOHATHH, 3aKOHAX U TEOPHUSX;
. OBJIa/IeHHe YMEHHMSIMU TPUMEHSTH MOJIYYEHHBIC 3HAHHS I OOBSICHEHHS

pPa3HOOOPA3HBIX XWMHUYECKUX SIBICHUH M CBONCTB BEIIECTB, OLECHKH pOJIU XHMHU B

Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTUI U TIOTy4YEHUH HOBBIX MaTEpUasoB;

o pa3dBUTHE MO3HABATEIHHBIX MHTEPECOB U MHTEIUIEKTYAIbHBIX CITIOCOOHOCTEH
B IPOIECCE CAMOCTOSTENBHOTO NMPHOOPETeHHUS XMUMUYECKMX 3HAHHM C HCIOJIb30BAHUEM
Pa3IMYHbBIX UCTOYHUKOB MH(GOPMAIIUH, B TOM YHCJIE KOMITbIOTEPHBIX;

J BOCNUTAHUE YOCKIECHHOCTH B TO3UTUBHOM pOJIM XUMHUH B IKH3HU
COBPEMEHHOTr'0 00IecTBa, HEOOXOJUMOCTH XUMHUYECKH I'PAMOTHOTO OTHOIIEHHUS K CBOEMY
3JI0pOBBIO U K OKpYXarolleu cpene;

o npuMeHeHHe TMOJYYeHHBIX 3HAHMIE W YyMeHHHl 11 0e30MacHOTo
MCTOJIb30BAaHUS BEIIECTB U MAaTEpUAIIOB B OBITY, CEIbCKOM XO35IHICTBE M HA MPOU3BOJICTBE,
pelleHrs TPaKTUYECKUX 3a7ad B IOBCEJHEBHOM >KU3HH, MNPEAYNPEKICHUS SBICHUI,
HAHOCSILUX BPE]] 340POBbIO UEIOBEKA U OKPYXKaroUIeH cpere.

JlanHas mporpamma mnpeaycMaTpuBaeT (GOpMHUPOBAHUE Y YHAIIUXCS OOMIEydeOHBIX YMEHUM
U HaBBIKOB, YHHBEPCATBHBIX CIIOCOOOB JMEATEIHHOCTH M KIIOUEBHIX KOMIIETeHIMH. B sToM
HaIpaBJI€HUN TPHOPUTETAMU JJII y4eOHOro mpeamera «xumusi» B 11 m 12 kmaccax Ha 6a3oBOM
YpOBHE SABISIOTCA: YMEHHUE CaMOCTOSITENbHO M MOTHMBHUPOBAHHO OPraHU30BBIBATH  CBOIO
MO3HABATENIbHYIO NI€ATEIbHOCTh (OT MOCTAHOBKU IIENM [0 TOJYyYeHUS U OLEHKH pe3yibTara);
OTpENICICHUEe  CYITHOCTHBIX  XapaKTEepPUCTHK H3Yy4aeMoro OOBEKTa; yMEHHE pa3BEPHYTO
00OCHOBBIBaTh CY)KJIEHHUS, J1aBaTh OIpPEAETCHUs, MPUBOIUTH JI0KA3aTENbCTBA; OICHUBAaHUE U
KOPPEKTHpPOBKAa CBOETO IIOBEJIEHUS B OKPYXKAIOUIEH Cpele; BBINOJIHEHHE B IPAKTUYECKOU
NEeSTeIbHOCTY M B TOBCEAHEBHOW JKM3HM DSKOJOTMYECKMX TpeOOBaHUM; MCIOIb30BaHUE
MYJbTUMEAUHHBIX PECYpCOB U KOMIIBIOTEPHBIX TEXHOJOTWH Jnsi o0palboTKH, Iepenayw,
cUCTeMaTu3aluu HHPOpMaIiK, co3laHue 0a3 JaHHbBIX, IPE3EHTAIlUN PE3YyIbTaTOB IMO3HABATEIHHON
Y TIPAKTHYECKOH IeATEeIHHOCTH.

B ocHOBy mnporpammbl TMOJIOKEH MPUHIMN pa3BuBaromiero o6ydenus. [Iporpamma
OmMpaeTcsl HAa MaTepuan, HM3y4YeHHBIH B 8-9 Kiaccax, MOATOMY HEKOTOpbIE TEMBI Kypca
paccMaTpuBaloTCs MOBTOPHO, HO YK€ Ha 0oJjiee BHICOKOM TEOpeTHYecKOM ypoBHe. Takoil moaxon
MO3BOJISICT YIJIYOJIATh M Pa3BUBATh MOHATHE O BEIIECTBE M XMMHYECKOM IIPOLIECCE, 3aKpeIUIiTh
MPOMJICHHBIA MaTepual B aKTUBHOM MaMATH YYalllUXCs, a TAKXKE€ COXPAHSTh MPEEMCTBEHHOCTH B
nporecce 00ydeHusI.

Benyimast poiab B pacKpbITUM coliepxaHus Kypca xumuu 11 u 12 Ki1accoB NMPUHAMIECKUT
AJIEKTPOHHON TEOPUH, IEPUOTUUYECKOMY 3aKOHY U CHCTEME XUMHUYECKUX IEMEHTOB Kak Haubosee
OOIIMM Hay4YHBIM OCHOBaM XHUMHUHU.

B nmanHOM Kypce cHCTeMaTH3UpYIOTCSA, 0000LIAIOTCS M YIIIYONSIOTCS 3HAHUS O paHee
M3YYECHHBIX TEOPUAX U 3aKOHAX XUMUYECKON HayKH, XUMUYECKUX MPOIIeccax U MPOU3BOJCTBAX.

[IporpamMma oGecrieunBaeT CO3HATEIHLHOE YCBOCHHE YUYAIIMMHCS BAKHEUIINX XUMHUYECKUX
3aKOHOB, TEOpPUM U TOHATUH; (OpPMUpPYET NPEICTaBICHUE O POJIUM XHUMHUU B Pa3BUTHH
pa3Ho0Opa3HbIX OTpaciieil MPOU3BOACTBA; 3HAKOMUT C BELIECTBAMH, OKPYKAIOIUMHU yenoBeka. [Ipu
3TOM OCHOBHOE BHUMAaHHE YAENAETCS CYIHOCTH XUMHYECKHX pEaKIUil U MeToJaM uX
OCYILECTBIICHHSI, @ TAKXKE CIIOCOOAM 3aIUThHI OKPYKAIOLIEH CpPEIbL.



[IporpaMmMa cocTaBieHa ¢ y4e€TOM BEAyLIEH POJIM XHUMHUYECKOTO SKCIEPHUMEHTA.
[IpenycmatpuBaloTcs BCE BUIBI XUMUYECKOTO IKCIEPUMEHTa — JEMOHCTpaluu, JabopaTopHbIe
ONBITBI W TMpaKTh4Yeckue paboTel. Pabowas mporpaMMa IO XHMHUU peau3yercss dYepes
dbopMHUpOBaHKE Yy ydaluxcs oOmie y4eOHBIX yYMEHHH M HaBBIKOB, YHHUBEPCAIBHBIX CIIOCOOOB
NESTEIBHOCTH M KIIIOUEBBIX KOMIIETEHIMH 3a CUET HCIIOJIb30BAHMS TEXHOJOTHMN KOJUIEKTUBHOTO
oOyueHUsl, OMOPHBIX KOHCIIEKTOB, AMJAKTUYECKUX MATE€pPUAIOB, M TMPUMEHEHHUS TEXHOJIOTUU
rpauuecKoro mnpeacTaBieHust UHGOPMAIMKU TIPU CTPYKTYPUPOBAHUM 3HAHUI.

B nenoMm kypc mo3BOJISIET Pa3BUTh NPEJICTABICHUS YyYallMXCs O TMO3HABA€MOCTHM MHMpA,
CIMHCTBE JKMBOW M HEXHBOW NPUPOABI, CHOPMHUPOBATH 3HAHUS O BAKHEHIIMX acHeKTax
COBPEMEHHOM €eCTeCTBEHHOHAYYHOW KapTHHBI MHUpa, YMEHHs, BOCTpEOOBaHHbIE B IMOBCEIHEBHOMN
KU3HU M TIO3BOJISIONIME OPHUEHTUPOBATHCA B OKPYXKAlOIIEM MHpPE, BOCIUTATh YEJIOBEKa,
OCO3HAIOIIEro ce0s YaCThIO IPUPOIBI.

Peanuzanus naHHOM mporpamMMbl B Ipolecce OOy4YeHHs TMO3BOJMT YYaIIMMCS YCBOUTH
KJIFOYEBbIE XMMHMYECKUE KOMIIETCHIIMM U IOHATH POJIb XUMHM CPEIU JIPYTUX HayK O HPHUPOIE,
3HAUEHUE €€ I YEJIOBEUYECTBA.

Conaep:xxaHue nporpaMMbl y4e0HOI0 Kypca

Temal. Ctpoenue aroma n nepuogudeckuii 3axon /I. U. MenneneeBa

OcHOBHbBIE CBeJeHHSI O CTPOEHMH aToma. Sapo: MpPOTOHBI W HEUTPOHBI. M30TOMBI.
DNEeKTPOHbI. DNEKTpOHHas 000J0YKa. OHEpreTuyeckuid ypoBeHb. (OCOOCHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB 4-TO M 5-TO MEepHOA0B Neproanydeckon cuctems 1. U.
MenneneeBa (mepexoaHbIx 37eMeHTOB). [ToHaTHe 00 opOuTaNsX. S- U p-opOUTAIH. DICKTPOHHBIE
KOH(UTYpaliy aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

IHepuoauuecknii 3axon /.M. MeHae/ieeBa B cBeTe Y4eHHS 0 CTPOCHHH ATOMA.

Otkpeite JI. . MenneneeBsiM nepuoandeckoro 3akoHa. llepuomnueckas cucrema
xuMu4eckux snemenToB Jl. M. Menzeneea - rpadpuueckoe 0ToOpaxKeHne NepuoIMIeckoro 3aKoHa.
@u3nyuecKuil CMBICI MOPAIKOBOIO HOMEpa 3JIEMEHTAa, HOMEpa MEepHojJa M HOMEpa TIpYIIBI.
BanentHsle 3nekTpoHbl. I[IpyunMHBI W3MEHEHHs CBOWMCTB AJIEMEHTOB B IE€pUOJAX M Ipynmax
(TTaBHBIX MOATPYITIAX).

[TonoxxeHnne Bogoposa B MEPUOAMUYECKOM cCHCTEME. 3HAUEHUE NMEPUOAMYECKOr0 3aKOHA U
MEPUOINYECKON cUCTeMbl XUMHUYECKHX 3yemMeHToB [[. M. MenneneeBa miisi pa3BUTUS HAyKu U
MMOHUMAaHHUS XUMUYECKON KapTUHBI MUpA.

Tema 2. CTpoeHue BelecTBa

HNonnass xumuueckass cBs3b. Katnonsl u aHuonbl. Knaccudukanus monoB. HMonHble
KpUCTaJUIMYeCcKue pemeTku. CBOKCTBA BEIIECTB C 3TUM TUIIOM KPUCTAJUIMYECKUX PEIIETOK.

KoBajienHTHasi xuMuuyeckasi ¢Bsi3b. JJIEKTPOOTPULIATENBHOCTh. [lomsipHas u HemosspHas
KOBaJICHTHBIE CBs3W. Jlumosb. IloMsIpHOCTH CBSI3W W TOJSIPHOCTH MOJCKYNbl. OOMEHHBIN U
JOHOPHO-aKIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOU CBSA3H. MOJEKYJIsIpHbIE U aTOMHBIE
KpUCTaJUIMYeCKue pemeTki. CBONCTBA BEIIECTB C 3TUMU TUITAMH KPUCTAIIMYECKUX PELIETOK.

Mertanauyeckass XuMuuyeckasi cBsA3b. (OCOOCHHOCTH CTPOCHHS aTOMOB METAJUIOB.
Meramnueckass XMMHYECKas CBsA3b M METAJUIMYECKas KpucTauinueckas pemertka. CpoiicTBa
BELIECTB C 3TUM THUIIOM CBS3H.

Bopopoanass xuMu4yeckas  CBsi3b. MEXMOJEKyJIsIpHas M BHYTPUMOJIEKYJSIpHas
BOJIOPOJIHAS CBSI3b. 3HAUCHHE BOJIOPOIHON CBS3U JJISl OPraHU3alMU CTPYKTYp OMOTIOIMMEPOB.

IHomumepsl. IlnacTmaccel: TepMOIUIACTBI M PEAKTOILIACTBI, WX MPEICTABUTENN U
npuMeHeHune. BonokHa: npupoHbie (pacTUTEIbHBIE U KUBOTHBIC) U XUMHUYECKHE (MCKYCCTBEHHBIE
Y CUHTETUYECKHUE), UX MPEACTaBUTEIN U IPUMEHEHHE.

I'a3000pa3Hoe coCTOsIHHE BeleCTBA. TpH arperatHbIX COCTOSIHHSI BOABI. OcoOeHHOCTH
CTpOeHHUs ra30B. MospHBINA 00beM ra3000pa3HBIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX HPUPOJHBIX CMEcCEil: BO3IyX, NPUPOAHBIA ra3. 3arps3HeHHE
atMocdepsl (KUCIOTHBIE MOXIHW, TapHUKOBBIM 3ddext) m O6oprdba ¢ Hum. I[IpencraBurenn
ra3o00pa3HbIX BEILECTB: BOJOPOJ, KHCIOPO, YIJIEKUCIbIA Ta3, aMMuak, 3TuieH. Mx nmomyueHwue,
coOupaHue U pacro3HaBaHue.



Kunkoe cocrosinue BemectBa. Bona. Ilotpebiienne Boabl B ObITY M Ha MPOU3BOJCTBE.
XKecTtkocTh BOABI U CIIOCOOBI €€ yCTpaHeHusi. MuHepaabHbIe BOJbI, UX UCIOJIb30BAHNE B CTOJOBBIX
1 JICYeOHBIX LETIsX.

JKunkue KpucTamibl M X IPUMEHEHNE.

TBepaoe cocrosiHue BemecTBa. AMOp(QHbIE TBepAble BEIIECTBA B MPUPOJEC M B KU3HU
YeJI0BEKa, MX 3HAaYeHHUE U NpUMeHeHne. Kpuctannnyeckoe CTpoeHre BEEeCTBa.

JucnepcHble cucrembl. [lonstue o aucnepcHbx cuctemax. JlucmepcHas ¢dasza u
nucnepcuonHasi cpena. Kmaccudukanus AHUCIIEPCHBIX CUCTEM B 3aBUCMMOCTH OT arperaTHoro
COCTOSIHUS AMCIIEPCHOM Cpellbl U JUCTIEpCUOHHOM (a3bl. [ pyboaucnepcHble CUCTEMBI: AMYIIbCHH,
CYCIIEH3UH, a3PO30JIH.

TOHKOIUCIIEPCHBIE CUCTEMBI: T'€JIN U 30JIH.

CocraB BemecTBa M cMeceil. BelecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOTO CTPOCHUS.
3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.

[TonsiTue «10ys» M ee Pa3HOBUAHOCTU: MaccoBas (0l 3JIEMEHTOB B COEIMHEHUU, OIS
KOMIIOHEHTa B CMECH - JOJII IPUMECEH, JA0JII PAaCTBOPEHHOTO BEIECTBA B PACTBOPE) M OOBEMHAS.
JloJis BBIXO/1a TPOIYKTA PEAKIIMK OT TEOPETUUYECKH BO3MOKHOTIO.

Tema 3. XuMnuyecKue peakunu

Peakuun, uaymue 0e3 M3MEHEHHSI COCTaBa BelIECTB. AJUIOTPONHS W aJUIOTPOITHBIC
BugoN3MeHeHH. [IpUYMHBI alIOTPONMK Ha mpuMepe MOoAM(UKAIUN KUCIOpoaa, yriepoia Hu
dbocdopa. O30H, ero Ononorudeckas poiib. i3oMmepsl 1 u3omepus.

Peakuuu, naynme ¢ M3MeHeHHE COCTaBa BellecTBa. Peakiuu coeaMHEHHUs, pa3iokKeHMs,
3aMelIeHrsT W OOMEHa B HEOPraHWYECKOW M OpraHUYecKor Xumuu. Peakmuu 5K30- u
sHpoTepMuueckue. TermoBol 3((eKT XMMHYECKONW peakIMd W TEPMOXUMHYECKUE YpaBHEHHS.
Peakunu ropeHus, Kak YaCTHBIN CIydail 5K30TEPMUYECKHUX

peaKuui.

CkopocTh XMMHYECKOW peakuuM. 3aBUCUMOCTh CKOPOCTH XHWMHYECKOW PEaKIMu OT
MPUPOJIbI  PEArupyrolIuX BEIIECTB, KOHLEHTpAallUU, TEMIIEPaTypbl, IUIOMIAJA IOBEPXHOCTH
CONPUKOCHOBEHUSI M Karanusaropa. Peakuum romo- m rereporeHHble. [loHsitme o katanusze u
Karanuzaropax. @DepMeHThl  Kak  OMOJOTMYECKME  KaTalu3aTopbl, OCOOCHHOCTH  HX
(YHKIIMOHUPOBAHUS.

O0parumocTb XuMHYecKux peakumii. HeoOpaTumele 1 o0patuMble XUMUYECKHE PEAKLIUU.
CocTosiHHE XMMHYECKOT0 paBHOBECHS AJIsi 00paTUMBIX XUMHUYECKUX peakinii. CriocoObl cMeleHus
XMMHYECKOTO paBHOBECHs] Ha TMpUMEpe CHHTe3a aMMuaka. [loHsTue 00 OCHOBHBIX HAYYHBIX
MIPUHLHUIIAX IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHAKa UJIN CEPHON KHCIIOTHI.

Poab Boabl B xumuuyeckoil peakuuu. Vcruaaele pactBOpbl. PacTtBOpUMOCT U
KiaccupuKalusg BEMIECTB MO 3TOMY MPU3HAKY: pPAacTBOPUMBIE, MAaJOpacTBOPUMbBIE H
HEPACTBOPHUMBIE BEIIECTBA.

DJIIEKTPOIUTHI U HEJIEKTPOJIUTHI. DIIEKTPOIUTHYECKasl aucconnanus. Kuciorel, ocHOBaHUS
Y COJIY C TOYKH 3PEHUS TEOPUU JIEKTPOJUTHUECKON AUCCOLUALINH.

XHUMHUYECKUE CBOWCTBA BOBI; B3aUMOJICUCTBUE C METAJJIAMU, OCHOBHBIMU U KHCJIOTHBIMH
OKCHJIaMH, pa3joKeHue U o0pa3oBaHUE KPUCTAIOTHAPATOB. Peaknuu ruapatanud B
OPraHNU4eCKON XUMHUH.

I'maposu3 opraHuYecKHX W HeOpraHM4veckux coequHeHui. HeoOpatumbiii TuapOnUs.
O6parumplii  THAPOM3 cojell. [UApoan3 OpraHUYEeCKUX COSIUHEHWH W €ro MPaKTHYECKOe
3HAUYE€HHE MJI1 TOJYYEHMs] THAPOJIMU3HOTO CIUpPTAa W MbLIa. buonormyeckas ponb THUAPOIH3a B
MJIACTUYECKOM U SHEPreTHYeCKOM 0OMEHE BEIIECTB U YHEPTUU B KIIETKE.

OKHUCIUTETbHO—BOCCTAHOBUTE/IbHBbIe peaknuu. Crenenb okucieHus. OnpeneneHue
CTETIEHU OKHCIeHUs 1o Qgopmyine coenuHeHus. [loHsTHEe 00 OKHCINTENbHO-BOCCTAHOBUTEIbHBIX
peakuusax. OKUCIEHUE U BOCCTAaHOBJIEHUE, OKUCIUTENID U BOCCTAHOBUTEI.

DNeKTPOM3. DIEKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIA MPOIECC. DIECKTPOIIN3
paciiaBoB U pacTBOpPOB Ha IpuUMepe XJjopuaa Harpus. IIpakTuueckoe NpUMEHEHHE 3JIEKTPONIN3a.
DIEKTPONUTUYECKOE MTOTYyYEHUE aTFOMUHMUS.



JemoncTpanuu. [IpeBpamenue kpacaoro ¢ocdopa B 6ensiit. O30HaTop. Mojenn MoseKy

Tema 4. BemecTBa u UX cBOiicTBa

Metaausbl. BzauMozeiicTBue MeTauioB ¢ HeMeTaulaMH (XJIOpOM, CEpOH M KHUCIOPOAOM).
B3aumoaeicTBue MENOYHBIX U IIET0YHO3EMENBHBIX METAJIJIOB C BOJOM. DIEKTPOXUMHUUECKUM psijt
HanpsDKEHUW  METa/uioB. B3aMMoJelcTBME METaulIOB C  pacTBOpAMHM  KHCJIOT M COJIEH.
AnromuHOTepMEsL. B3anMoneiicTBre HATPHUS ¢ ITAHOJIOM U (PEHOJIOM.

Koppo3zus meramnos. [ToHsATHE 0 XUMHYECKON U AJIEKTPOXUMUUYECKON KOPPO3UU METAJLIOB.
CriocoOBI 3aUTE METAILIOB OT KOPPO3HH.

Hemeranubl. CpaBHUTENbHAs XapaKTepUCTHKa TallOTeHOB Kak HauOoyiee TUIUYHBIX
npencraBuTeneld HemeTawioB. OKHCIHUTENTbHBIE CBOMCTBA HEMETAUIOB (B3aMMOICHCTBHE C
MeTaJUTaMH M BOJIOPOJIOM). BoccTaHOBUTENBHBIE CBOMCTBA HEMETAILIOB (B3aMMOICHCTBHE C OoJee
3IEKTPOOTPHUIIATEILHBIMA HEMETAJIJIAMU U CJIIOKHBIMH BEIIECTBAMU-OKUCITUTESIMU ).

Kuciaorsl Heopranuveckne W opraHudeckue. Knaccudukanus xuciaor. XuUMHYECKHE
CBOMCTBA KHCJIOT: B3aUMOJICCTBUE C METAJJIaMU, OKCUJIAMU METaJUIOB, THAPOKCUIAMU METAJJIOB,
colisiMH, cupTtamu (peakius srepudukaiun). OcoOble CBONCTBAa a30THOM M KOHIIEHTPUPOBAHHOM
CEpPHOM KUCIIOTBHI.

OcHoBaHNs HeopraHuyeckue # opranuvyeckue. OcCHOBaHUS, UX Ki1accudukaius.
XHUMHUECKHE CBOMCTBA OCHOBAHHM: B3aUMOJCUCTBHUE C KHCJIOTaMH, KHCIOTHBIMH OKCHIAMH H
cossiMu. Pa3noskeHne HepacTBOPUMBIX OCHOBAHUM.

Cosmm. Knaccudukamusi coneid: cpenHue, KUCIble U OCHOBHBIE. XHUMHUYECKHE CBOWCTBA
COJICH: B3aUMOJICUCTBUE C KUCIOTaMH, LIEI0YaMu, MeTaJlaMu U cosisimu. [IpencraBurenu coneil u
uX 3HaueHWe. XJopua HaTpus, KapOoHaT Kanbuus, ¢ocdar Kanpuus (CpeAHHE COJH);
TUAPOKApOOHATHI HATPHsI U aMMOHHUS (KHUCIbIE COH); ruapokcokapoonat memm (II) - mamaxur
(OCHOBHas COJIb).

KauecTBeHHblE peakuuu Ha XJIOpUI-, Cyidb(haT-, U KapOOHAT-aHUOHBI, KATUOH aMMOHUS,
katuoHsl xene3a (I1) u (1I0).

I'eHeTHYecKasi CBA3b MEAKAY KIACCAMHM HEOPTAHNYECKHUX H OPraHUYeCKHUX COCAUHEHM.
IloHsiTHE O TEHETUYECKOM CBA3M M TIEHETUYECKUX psaax. ['eHeTmyeckuil psp Meraia.
I'enetnueckuii psg HemeTaiia. OCOOEHHOCTH TEHETHYECKOTO Psiia B OPraHMYECKOM XUMUH.

TemaTuyeckoe nuIaHupoBanue no xumuu 11 kaace

Konnue
CTBO
4acoB

No HaumenoBanusa teM u
Ypoxa YPOKOB

Tema 1. CoBpeMeHHBbI€e MPeACTABJIEHHUS 0 CTPOEHHH aTOMA. 13
Iepuoguuecknii 3akon u [ICXD JI.U. MenaeseeBa

ATtoM. XUMHUYECKUH DJIEMEHT.

CocrosHue 9JICKTPOHOB B aTOMC

N3oTomnbl. [IpocThl € U Cl0KHBIE BEIIECTBA.

DJeKTPOHHBIE KOH(PHUTypaIlli aTOMOB.

3aKoH COXpPAaHCHUA MAaCChl BEIICCTB

3aKOH COXpaHEeHMsI U TPEBPALICHHS SHEPTUN TPU XUMUUECKHUX PEAKITHSIX.

UG (VNI | N, U U -

3aKOH NOCTOSHCTBA cOCTaBa. BelecTBa MOJNIEKYIIPHOIO U HEMOJIEKYJISIPHOTO
CTPOEHHUSI.

| N | NN | B |WIN—

CTpoeHue IMEKTPOHHBIX 000JI0UEK aTOMOB XHMHUYECKHX JIEMEHTOB. S-, p-, d- 1
, f-anextponsl. OCOOCHHOCTH pa3MENIICHHS JJIEKTPOHOB IO OpOUTAISIM B
aToMax MaJlbIX U 6OJ'IBI_HI/IX NEprUOaO0B.

9 DHEPreTU4ecKre YpoBHH, MOAypOBHU. CBSI3b MEPUOIMYECKOTO 3aKOHA U 1
nepnozmqewoixi CHUCTEMbI XUMHWYCCKUX 3JICMCHTOB C TeOpPleﬁ CTPOCHUA
aTOMOB.

10 Ilepuoarueckuil 3aKOH U NMEPUOAUYECKAs CUCTEMA XUMUYECKHUX 3JIEMEHTOB 1




J.M.MenneneeBa
11 [Tonoxenue B [ICX3 Bomopoaa, 1aHTaHOUAOB, aKTUHOHUIOB UCKYCCTBEHHO 1
MOJIYYEHHBIX HJIEMEHTOB
12 BanienTHOCTB. BasleHTHBIE BO3MOXKXHOCTH U pa3MepPbl aTOMOB XUMHUYECKUX 1
3JIEMEHTOB. Pelenue 3aaauy.
13 [leproguueckoe N3MEHEHNE BAJIEHTHOCTH U Pa3MEPOB aTOMOB. 1
Tema 2. CTpoeHue BemecTBa 13
14 Xumuueckas cBsi3b. Busibl 1 MexaHH3MBbl 00pa3oBaHMsI XUMHUYECKON CBSI3U 1
15 XapaKTepUCTUKU XUMUYECKUX CBSA3CH. 1
16 ['uOpuau3anys IeKTPOHHBIX OpOUTAIEH U TEOMETPHUS MOJICKYJT 1
17 IIpocTpaHCTBEHHOE CTPOCHUE MOJIEKYJI HEOPraHUYECKUX BELIECTB 1
18 IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJT OPraHNYECKUX BEIIECTB 1
19 Teopus crpoeHus opranndeckux coequHennii A.M. bytneposa 1
20 Tunbl KPUCTAJUIMYECKUX PENIETOK U CBOMCTBA BEIIECTB 1
21 [IpyyriHBEI MHOTOOOpa3Wsl BEIIECTB: HM30MEPHS, TOMOJIOTHS, aUIOTPOIIHSI, 1
W30TOIHS.
22 JlucniepcHble CUCTEMBI U PacTBOPHI. MICTHHHBIE pacTBOPHI 1
23 CriocoObl  BBIp@KEHUS ~ KOHIEHTpAIlMM  PAacTBOPOB:  MaccoBas  JOJIA 1
pacTBOPEHHOTO BEIIECTBA, MOJISIpHAsI KOHIIEHTpaus
24 Komnonansle pactBopbl. 30511, TENH. 1
25 Ileproauueckuii 3aKOH U CTPOCHHE BENIECTBA 1
26 Perrenrie OCHOBHBIX THUIIOB 3a7a4 1
Tema 4. XuMnyeckue peakuum 7
27 Knaccudukanuss XuMHYECKUX pPEaKIMii B HEOPTAHMYECKOW M OpPraHUYECKOMN 1
XUMUH.
28 OxkucnurenbHO-BoccTaHoBUTENbHBIC peaknu (MKT) 1
29 CKopocTh XMMHMUYECKHMX peaklUMi. 3akoH aeWcTByrommx Macc. Karanus u 1
KaTajan3aTop
30 Ob6parumocTp peakuuil. Xumuueckoe papHoBecue. [Tpunnun Jle [larense 1
31 DnekTponuTrdeckas aucconuarus. CHIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI. 1
32 Cpena BogHbIx pacTBopoB. Bogoponasslil nokasarens (pH) 1
33 Peakiin nonHOro oomMeHa 1
34 I'maponus opraHnYecKUX U HEOPTaHUYECKUX COCTMHEHUN. 1
35 Pemienue 3amau 1
36 KonTtposbHas padota 1

Tpe6oBaHNsl K YPOBHIO NOATOTOBKH 00YYAKOIIUXCH:

Ilpeomemno-ungpopmayuonnan cocmaenaouan 00pPa306aHHOCHU:

3HaAMb

- GavicHelluue Xumuueckue NOHAMmMuUA. BEIEeCTBO, XUMUYECKUN IJIEMEHT, aTOM, MOJICKYJIa,
OTHOCHUTCJIIBbHBIC aTOMHAs U MO.HGKy.H}IpHa}I MaccChbl, UOH, a.H.HOTpOHI/IH, HU30TOIIbI, XUMHWYCCKaA CBA3b,
AIEKTPOOTPHUIIATEIFHOCTD, BAJICHTHOCTh, CTENIEHb OKHUCIICHUS, MOJIb, MOJISIpHAsT Macca, MOJISIPHBII
00beM, BEIIECTBA MOJICKYISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHHs, PAacTBOPBI, JJIEKTPOIUT U
HEIJICKTPOJIUT, AJEKTPOJIUTHUYECKAS JTUCCOLMAIINS, OKUCITUTENIb ¥ BOCCTAHOBUTENb, OKHCICHHE H
BOCCTAHOBJICHHE, TeIJIOBOH J((EKT peakinuu, CKOPOCTh XHUMHUYECKON peakIuu, KaTalus,
XUMHUYECKOE PaBHOBECHE, YIIIEPOAHBINA CKeNeT, (DYHKIIMOHAIbHAS TPYIINa, H30MEPHsI, TOMOJIOTHSI;

- OCHOB6HbBle 3AKOHbl XUMUW. COXPAHEHUS MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa,
MEePUOINYECKUI 3aKOH;

- OCHO6Hble meopuu XuMuu:. XUMHYECKOM CBS3U, BJEKTPOJUTUYECKOW JAMCCOLUALINH,
CTPOCHUSI OPTAaHNYECKUX COCTMHEHU;




- 8ajicHellUe 6euiecmea U Mamepuasvl: OCHOBHBIC METAIUIBI U CIUIABHI; CEpPHAsl, COJIsTHAs,
a30THasg W YKCYCHas KHUCJIOTBHI; WICJIOYH, aMMHUAaK, MHUHEpaJbHbIE YTOOpEHHUs, METaH, STHUJICH,
arleTHsieH, OEH30JI, JTaHOJ, JKUPBI, MbUIA, TIIOKO3a, caxapo3a, Kpaxmaj, KIeTdarka, OeNKH,
HMCKYCCTBEHHBIC U CHHTETUUYECKHE BOJIOKHA, KayUyKH, TJIACTMACCHI,

JleamenvHOCMHO-KOMMYHUKAMUBHAA COCMABAIOWAA 00PA30BAHHOCIIU:

ymembw:

- HA3bl6AMb N3YYEHHBIC BEIECTBA MO "TPUBHAIBHON" WIIM MEXIYHAPOIHOW HOMEHKIIATYPE;

- onpedenamsp. BAJICHTHOCTb U CTENEHb OKUCIEHUS XUMHYECKUX JJIEMEHTOB, THII
XUMHYECKON CBSI3M B COEQUHEHMSX, 3apsii HOHA, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUH, OKHCIHUTEb W BOCCTAHOBUTENb, MPUHAJJICKHOCTh BEIIECTB K
Pa3IMYHBIM KJ1accaM OpraHMYECKUX COCIUHEHMIA;

- Xapakmepu3oeamy: 3IEMEHTHl MaJbIX NEPUOJIOB MO MX IOJOKEHUIO B MEPHOIUYECKON
cuctreme JI.M. MenpneneeBa; oOmmue XHMMHYSCKHE CBOMCTBA METAJIJIOB, HEMETAJNIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX U OpPraHUYECKUX COCAMHEHUH; CTPOCHUE U XHMMHYECKHUE CBOWCTBA
M3YYEHHBIX OPraHUYECKUX COEIMHEHUM;

- 00BACHAmMD: 3aBUCUMOCTb CBOICTB BEILIECTB OT HMX COCTaBa M CTPOCHHUS; MPHUPOILY
XUMHUYECKOHN CBSI3M (MOHHOM, KOBAJIEHTHOM, METAJUTMYECKOM ), 3aBUCUIMOCTh CKOPOCTH XMMHUYECKOM
PEaKIUU U MOJOKEHHUS XUMUIECKOTO PAaBHOBECHSI OT Pa3IMYHBIX (PAKTOPOB:

- npo6ooumb CaMOCTOSITENILHBIM MOMCK XHMHUYECKOW HH(OpMalMHU € HCHOJIb30BAaHUEM
Pa3TMYHBIX UCTOYHUKOB (HAYYHO-TIONMYJSPHBIX HM3AaHUN, KOMIBIOTEPHBIX 0a3 NaHHBIX, PECYypCOB
WuTepHeTa); UCMONB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH Uil 00pabOTKU U Mepeaadyu XUMUYECKOM
uH(bOpMAaILIUY U €€ TPEACTaBICHUS B Pa3IMUHBIX (popmax;

Llennocmno-opueHmayuoOHHaA COCMABNAIOUAA 00PAZOBAHHOCU:

UCnOIb308amb NPUOOPEmeHHble 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0eAmeabHOCmU U
NO6CEOHEGHOU HCUHU OJIA:

- 00BSICHEHUS XUMUYECKUX SIBJICHUM, MTPOUCXOAIINX B IPUPOJIE, OBITY U Ha TPOU3BOJICTBE;

- OMmpenereHus: BO3MOXKHOCTU MPOTEKAHUS] XMUMHYECKUX MPEBPAIICHUM B pa3IUYHBIX
YCIIOBUSX U OLIEHKU UX MOCIEACTBHIA;

- KOJIOTMYECKHU TPAaMOTHOTO TIOBEICHUS B OKPYXKAIOIIEH Cpejie;

- OLICHKU BJIMSHUSA XUMHUYECKOTO 3arpsi3HEHUSI OKpPY’Kalollel cpeibl Ha OpraHu3M 4eloBeKa
U IPYTHUE KUBBIE OPTAHU3MBIL;

- Oe3omacHOro OOpalIeHusi ¢ TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, JaOOPATOPHBIM
o0opynoBaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/IaHHOM KOHLIEHTPALUU B OBITY U Ha MPOU3BO/ICTBE;

- KPUTHYECKOW OIICHKH JOCTOBEPHOCTH XHMHUYECKON WH(MOpMANWU, MOCTyHaromen u3
Pa3HbIX UCTOYHUKOB.

Tpe6oBaHNs K YPOBHIO NOATOTOBKH 00Y4YAKIIUXCH HA CTYNIEHHU CPeaHero (MO0JIHOro)
o0pa3oBaHus

IIpeomemno-ungopmayuonnas cocmasiawas 00pa308aHHOCHU:

3HaAMb

- 8adicHelluwue XumudecKkue NOHAMUA: BEIIeCTBO, XUMUYECKUN AJIEMEHT, aTOM, MOJICKYJIa,
OTHOCHUTCJIBHBIC aTOMHAsA 1 MO.HeKy.H}IpHa}I MaccChbl, HOH, aJIJIOTpOHI/ISI, HU30TOIIbI, XUMHUYCCKasA CBA3b,
AIEKTPOOTPHUIIATEIHHOCTD, BAIGHTHOCTD, CTENIEHb OKHCIICHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBINA
00bEM, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS, PACTBOPHI, SJIEKTPOIUT U
HEDJICKTPOJIUT, JICKTPOTUTHICCKAS TUCCOIHAITNS, OKUCITUTENIh U BOCCTAHOBUTEIb, OKUCIICHUE 1
BOCCTAHOBJICHHE, TEIUIOBOH 3(PPEKT peakinu, CKOPOCTh XUMUYECKOW PEaKIIuu, KaTallu3,
XUMHUYECKOE PaBHOBECHUE, YIIIEPOAHBINA CKeNeT, (DYHKIIMOHAIbHAS TPYIINa, U30MEPHsI, TOMOJIOTHSI;

- OCHOGHbIE 3AKOHbI XUMUU: COXPAHEHHS MacChl BEILIECTB, IOCTOSTHCTBA COCTaBa,
MEePUOINYECKUI 3aKOH;

- OCHOGHbIE MeopUU XUMUN: XUMUUYECKOU CBSI3U, DJIEKTPOJIUTUUECKON AUCCOLUALINH,
CTPOCHHUSI OPTAHMYECKUX COCTMHEHU;



- 8avicHelluue euiecmea U Mamepuaivl: OCHOBHbIC METAJUIbI U CIUIABBI, CEpHas, COJIsIHAS,
a30THas U YKCYCHAsl KUCIJIOTHI, IIEJI0UM, aMMHaK, MUHEPAJIbHBIE yI0OpEHUsI, METaH, STUJICH,
areTuiieH, 0€H30J1, TaHOJ, XKUPBI, MBLIA, TIIIOK03a, caxapo3a, KpaxMal, KiieT4aTka, OelKH,
HMCKYCCTBEHHBIC U CHHTETUUYECKHE BOJIOKHA, KAyYyKH, TJIACTMACCHI,

JlesamenbHoCcmHo-KOMMYHUKAMUBHASL COCMABAAIOUAS 05D0306aHHOCWlu.'

ymembw:

- HA3bl6aMb N3YUYEHHBIC BEMIECTBA MO "TPUBHAIBHON" WIIM MEXIYHAPOIHOW HOMEHKIIATYPE;

- onpedensamp: BAJICHTHOCTb U CTENIEHb OKUCIICHUS] XUMUUYECKHUX 3JIEMEHTOB, THII
XUMHUYECKOH CBSI3U B COEIMHEHUSX, 3aps]] HOHA, XapaKTep Cpebl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUH, OKUCIUTENb U BOCCTAHOBUTENb, IPUHAIIICKHOCTD BEIIECTB K
Pa3IMYHBIM KJ1accaM OPraHMYeCKUX COEIUHEHMIA;

- Xapakmepu306amau: JIEMEHTbHI MAJIbIX TIEPUOJIOB IO UX MOJIOKEHUIO B EPUOINIECKOMN
cucteme /.M. MenneneeBa; oOmue XUMUYECKHE CBOMCTBA METAJIJIOB, HEMETAJNIOB, OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX U OPTaHUYECKUX COCTMHEHH; CTPOEHUE U XUMUYECKUE CBOICTBA
M3YYEHHBIX OPraHUYECKUX COCIMHEHUM;

- 00bACHAMb: 3aBUCUMOCTh CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHMUS; IPUPOAY
XUMHUYECKOH CBS3U (MOHHOM, KOBAJICHTHOM, METAIITUYECKOH ), 3aBUCUMOCTb CKOPOCTH XUMHYECKOM
PEaKIUU U MOJOKEHHUS XUMUIECKOTO PAaBHOBECHSI OT Pa3IMYHBIX (PAKTOPOB:

- 6bINOIHAMb XUMUUECKUN SKCIIEPUMEHT 0 PAaCHO3HABAHHUIO BAXKHEUIIUX HEOPTaHUUECKUX
Y OpPTaHUYECKUX BEUIECTB;

- nP0600UmMb CAMOCTOSITEILHBIN MOUCK XUMUYECKOH HH(OPMALIUU C UCTIOIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYIHO-TIOMYJISPHBIX H3AaHHA, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTa); HCONIB30BaTh KOMITbIOTEPHBIE TEXHOIOTHH JIJIs1 00pabOTKH U Nepesaud XUMHUYECKON
uH(pOpMAaIUY U €€ TIPEACTaBICHUS B Pa3IMUHBIX (popmax;

Llennocmmuo-opueHmayuoHnas cocmagnawds 00paz08aHHOCm.:

UCNOIb306aMb NPUOOPEMEHHbIE 3HAHUSA U YMEHUA 8 NPAKMUYECKOIL 0eAmeIbHOCHU U
NO6CEOHEBHOU HCUHU OJIA:

- 00BSICHEHUS XUMUYECKUX SIBJICHUM, MTPOUCXOAIINX B IPUPOJIE, OBITY M Ha IPOU3BOJICTBE;

- OIIpEEIICHHS] BO3MOKHOCTH MPOTEKAHUSI XUMUUECKHUX MPEBPAIICHUHN B Pa3INYHBIX
YCJIOBHSIX U OLIEHKHU UX MOCJIEICTBUI;

- KOJIOTMYECKHU TPaMOTHOT'O TIOBEICHUS B OKPYXKAIOIIEH Cpejie;

- OLICHKH BIIUSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH Cpeabl Ha OPTaHN3M YeJIOBEKa
U JPYTHE KUBbIE OPTaHU3MBI;

- 6e30macHOro O0paIIeHus C TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMH, JTA00PAaTOPHBIM
o0opynoBaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/IaHHOM KOHILIEHTPALIUU B OBITY U HA MPOU3BO/ICTBE;

- KPUTHYECKOU OIEHKHU JOCTOBEPHOCTU XMMHUECKON MHPOPMAIIH, TOCTYIAIOIICH 13
Pa3HBIX UICTOYHHUKOB.

Ouenka TeopeTHYeCKMX 3HAHUIM

OtmeTka «5»:

OTBET IOJIHBIA U IIPABWIbHBIA HA OCHOBAaHUU U3YYCHHBIX TEOPUH;

MaTepuanl M3JI0)KEH B OIPEACIICHHOW JIOTMYECKOW MOCIIEI0BAaTEIbHOCTH, JIMTEPATYPHBIM
SI3BIKOM;

OTBET CaMOCTOSATEIbHBIN.

OtMmetka «4»:

OTBET IMOJIHBIM U MPAaBWIbHBIA HA OCHOBAHUH U3YYEHHBIX TEOPHUH;

MaTepuan U3JI0KEH B OMNPEACNICHHOM JIOTMYECKOW IMOCIIeI0BaTeIbHOCTH, IpPU 3TOM
JOTYILIEHBI JIBE-TPU HECYIIECTBEHHBIE OIIMOKHU, UCTIPABICHHBIE IO TPEOOBAHUIO YUUTEIIS.

OtMmetka «3»:

OTBET MOJIHBIM, HO NpPU 3TOM JOMNYIIEHAa CYIIECTBEHHAas OLIMOKA WM OTBET HEIOJIHBIH,
HECBS3HBIN.




OtMmetka «2»:

Ipu OTBeTe OOHAPYKEHO HEMOHMMAaHHUE YYalIUMCS OCHOBHOTO COJEpKaHUs y4eOHOro
MaTepuasa WId JOMYIICHBI CYIIIECTBEHHBIE OMIMOKH, KOTOPBIC YUAIHIICS HE MOXKET HCIPABUTH MIPH
HABOJSIIUX BOIPOCAX YUUTEIIS.

OtMmetka «1»:

OTCYTCTBHE OTBETa

OueHka IKCIEPUMEHTAIBHBIX YMEHUit

OneHka cTaBUTCA Ha OCHOBAHWM HAOJIOACHMS 3a yYallUMCS M MUCBMEHHOTO OTyeTa 3a
paborty.

OtMmetka «5»:

paboTa BBITIONHEHA IOJHOCTHIO W MPABWIBHO, CIACNaHbl MPAaBWIbHBIC HAONIONCHUS U
BBIBO/IbI;

OKCIIEPUMEHT MPOBEIECH M0 IUIaHy C YYETOM TEXHUKH O€30MacHOCTH WU MPaBHI pabOTHI C
BelIeCTBaMH U 000PYAOBAHUEM;

MPOSIBIICHBl OPTaHU3AIMOHHO-TPYIOBBIC YMEHHs (IIOANEPKUBAIOTCS YUCTOTa pabodero
MeCTa U MOPAJIOK Ha CTOJIe, SKOHOMHO HCTIOJIb3YIOTCSI pEAKTUBBI).

OtMmetka «4»:

paboTa BBINIOJIHEHA MPABWIIBHO, CIENaHbl MpaBUJIbHbIE HAOMIOACHUS U BBIBOJABI, HO TPHU
3TOM SKCIIEPUMEHT MPOBEJICH HE MOJHOCTHIO WK JIOMYIIECHBI HECYIIIECTBEHHBIE OIMOKHU B paboTe ¢
BELIECTBAMH U 000PYIOBAHHUEM.

OtMmetka «3»:

paboTa BBINOJIHEHA MPAaBUILHO HE MEHEEe YeM HAIOJIOBUHY WM JIOMYIIeHa CYLIECTBEHHAs
omnOKa B XOA€ HKCHEPUMEHTA, B OOBACHEHHH, B O(OPMIICHUU pabOTHI, B COOIIOACHUU MPABUII
TEXHUKH 0€30MacHOCTH MpH pabOTe C BEIIECTBAMH M 000PYJOBAaHUEM, KOTOpas MUCIPABIISETCS IO
TpeOOBAHUIO YUUTEIIS.

Ot™meTka «2»:

JOTIYIIEHHI 1Be (1 O0Jiee) CyIeCTBEHHBIE OITMOKHN B XOJIE SKCIIEPUMEHTA, B OOBSICHEHHUH, B
odopmIieHUH paboTHI, B COOJIOICHUN TIPABUII TEXHUKH O€30TMTaCHOCTH MPHU paboTe ¢ BEIICCTBAMU H
000pynOBaHUEM, KOTOPHIE YUAIIUKCS HE MOXKET HCIIPABUTH JaXKe 0 TPEOOBAHHUIO YUUTEIIS.

Otmetka «1»:

paboTa He BHITIOTHEHA, Y YYAIIerocss OTCYTCTBYIOT SKCIIEPUMEHTAILHBIC YMEHHUS.

OueHka yMeHHi peliaTh IKCIEPUMEHTAIBHBIE 321241

OtMmeTKa «5»:

TUTaH PEIeHUs] COCTABIICH MPAaBUIILHO;

MPaBUJILHO OCYIIECTBIICH MOJI00P XMMUYECKUX PEaKTUBOB U 000PYIOBAHNS;

JIAHO MOJHOC OOBSICHEHHE U ClICJIAHbI BBIBOJIBL.

OtMmeTKa «4»:

TUTaH PEIeHUs] COCTABIICH MPAaBUIILHO;

MPaBUJIILHO OCYIIECTBIEH MOA00p XWMHUYECKHX PEAaKTHBOB M OOOPYIOBaHUSA, MPU ITOM
JIOTYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OMMOOK B OOBSICHEHUN U BBIBOJIAX.

OtMmeTKa «3»:

TUTAH PEIIeHUs] COCTABIICH MPABUIILHO;

MIPaBUJILHO OCYIIECTBIICH MOI00p XUMHUYECKUX PEAKTHBOB M OOOPYHOBaHMS, HO TOMYIIEHA
CylIeCTBeHHAs OIMOKa B OOBSICHEHUU U BBIBOJAX.

OTMmeTKa «2»:

JOMyIIeHb ABe (W Oojee) CYIIeCTBEHHbIE OIMMOKM B IUIAHE pEIICHHs, B TOI00pe
XUMHUYECKUX PEAKTUBOB U 000PY/I0BaHMsI, B OOBSICHEHUH U BHIBOJIAX.

Otmetka «1»:

3a/1aya He pelieHa.



Ouenka yMeHUil pemiaTh pacyeTHbIE 321241

OtMmeTKa «5»:

B JIOTMYECKOM PACCYXICHWU W DPEIICHUH HET OIMOOK, 3aJada pelieHa pardoHaTbHBIM
CImoco0oM.

OTMeTKa «4»:

B JIOTHYECKOM PACCYKJIEHUH M PEIICHHH HET CYIIECTBEHHBIX OIMMOOK, HO 3ajada pelieHa
HEPAIMOHAIBHBIM CIIOCOO0OM WK JAOMYIIEHO He 00JIee IBYX HECYIECTBEHHBIX OIHUOOK.

OtMmeTKa «3»:

B JIOTUYECKOM PACCYKIIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIEeCTBEHHAs
omuOKa B MAaTEMaTHYCCKUX pacueTax.

OTMeTKa «2»:

UMEIOTCS CYIIIECTBEHHBIC OIMMOKHU B JIOTHYECKOM PACCYKICHUHU U PEIICHUH.

OtMmeTKa «1»:

3a/1aya He pelieHa.

OuneHkKa NMCbMEHHbBIX KOHTPOJIbHBIX PadoT

OtmeTka «5»:

OTBET IOJIHBII U MPaBUIIbHBIN, BO3MOXHA HECYILIECTBEHHAs OLINOKA.

OtmMmeTka «4»:

OTBET HEMOJIHBIM UK TOMyIIeHO He OoJiee ABYX HECYIIECTBEHHBIX OIIMOOK.

OtmeTtka «3»:

paboTa BBINIOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JOMYIIEHA OJIHA CYIECTBEHHAs OUINOKa U
JIBE-TPHU HECYIIIECTBCHHEIE.

Ot1MmeTka «2»:

paboTa BBIMOTHEHA MEHEE YeM HAIOJOBHUHY WU COJIEPKHUT HECKOJBKO CYIIECTBEHHBIX
OLINOOK.

OtmeTtka «1»:

paboTa He BHITIOJIHEHA.

[Ipu ormeHKEe BBIMOJHEHHUS MUCHMEHHOW KOHTPOJILHON paboThl HEOOXOAWMO YUUTHIBATH
TpeboBaHus eAMHOTO opdhorpaguIecKoro peKuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pabOTy KOPPEKTHUPYET MPEIIIECTBYIONUE OTMETKH 3a
YeTBEPTh, MOJIYroaue, ro.

YMK: Pymsutuc I'.E., ®enpaman @.I'., Xumusa. OcHoBbl obmel xumun. 11 kmace. — M.:
IIpocemenue, 2013
["apa H.H. Xumus. [Iporpammer o01ieodpazoBarenbHbIX yupexaennii. — M.: [IpocBemenue,
2010
JonosHuTeIBHAS JJUTEPATYPA AJS yUUTEJIs
OOmas xumMusi B TecTax, 3anadax, ynpaxHeHusx. 11 kmacc: Yuel. mocobwe st
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