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JIUCT JONIOJTHEHHUH 1 H3MEHEHHWI

B padouyro nporpammy B 07. Xumus
HauMeHoBaHHe cTpvETVpHOro anementa OTTOTT (PTIT. PTITI, u t.mm ),

23.02.06 TexHHYecKafd OSKCINIYATAIHA MNOJBHKHOIO COCTABA IKE/IEe3HBIX
(371eKTpONOJBHAXHOH COCTAB).
C VEa3aHHEeM K04 HaTIPABJIEHHA IIOOTOTOBEH H ITPO q}H:I_H

Ha ocrHosanuu
peutenua 3acedanun kageoput (ITLK)
MaTtemMaTHYeCKHI H 00IIHH ecTeCTBeHHOHAYYHBIH Yie0HbIH HHKI

OOJIHOE HaMMeHoEBaHHe Eadexprr (TIITE)

"26" maf 2022r., OpPOTOKOJ Ne 9

Ha 2022 /2023 yuedHslil 200 6HECEHBI UIMEHEHUA:

aopor

Ne / maunieHOEBAaHHE pasgena Horas pegakmma

HamMenenHi HeT

IMpeacegarems ITIK (_:/: ~ [/E.B.Hacegsm=a
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JIMCT JONMOJHEHWA U U3BMEHEHUI

B padouyro nporpammy B/I .7 Xumus
HauMeHoBaHHe cTpyKTypHOTro 3nementa OITOIT (PTI, PIIIL, u T.1m.),

23.02.06 Texnnuyeckasi FIKCILIyaTaAlUs MOJBUKHOTO COCTABA JKeJIE3HBIX 10POT
(31eKTPONOABUKHOI COCTAB)
C YKa3aHHUeM KOJla HapaBJIeHUS TOATOTOBKU U MPOQHIIs

Ha ocnoséanuu
peuwienus 3aceoanusn Kageopwt (IIIK)

MaremaTuyeckuii U 001Mii eCTeCTBeHHOHa%ZleIﬁ YUeOHBIH IIHKJI
nonHoe HanMeHoBanue kadenpsl (ITLIK)

"16" mas 2023r., mportokoa Ne 9

Ha 2023 | 2024 yueonvtii 200 6Hecenbl usMeHeHUA:

No / HaumeHOBaHHUE pasnena HoBas penakums

N3menenuii HeT

IMpexcexzartems LK :‘/| —  /E.B.Hacexxmaa




Pabouas mporpamma aucumrummeabl BJ[.7 Xumus paspaborana B coorBerctBuun ®@I'OC COO
(mpuka3z Muno6prayku Poccun ot 17 mast 2012 1. Ne 413).
[Tporpamma opreHTHpOBaHA HA YYEOHHUKU:

1. Tabpuensa O.C. Xummsa. 10 kmacc: ydueOHHMK: 0a3oBbIi ypoBeHb. — 9-¢ u3m. — M.:
ITpocsemenue, 2021. — 191c.
2. T'abpuenssn O.C. Xumusa. 11 xmacc: ydyeOHHK: 0a30BBI ypoBeHb. — 8-¢ u3m. — M.:

[Ipoceemenune, 2021. — 223c.
Oowan xapakmepucmuka OUCYUNJIUHbL

B cucreme ecrecTBeHHO-HaydyHOrO OOpa30BaHUS XMUMHS KaK JUCHHUIUIMHA 3aHUMAeT BaXKHOE
MECTO B IMO3HAHUU 3aKOHOB MPHUPOAbI, (OPMUPOBAHUU HAYYHOM KapTUHBI MHUPA, XUMHUYECKON
IPaMOTHOCTH, HEOOXOIUMOM Il MOBCETHEBHOM JKM3HM, HABBIKOB 3/I0POBOTO U OE€30MaCHOIr0 s
YyelloBeKa W OKpYXkaromieil ero cpeabl oOpa3a KH3HU, a TAaKK€ B BOCIUTAHUM SKOJIOTHYECKON
KyJIbTYpHbl, (POPMUPOBAHNH COOCTBEHHOM MO3HMIIMHU 0 OTHOIICHHIO K XMMHUYECKOH WH(pOpMaIuy,
MOJIy4a€MOU U3 Pa3HbIX UCTOYHHUKOB.

VYcenenHocTh U3y4eHusl JUCLMILIMHBL CBs3aHa C OBJIAaJIEHUEM OCHOBHBIMU MOHSATUSAMU XHMUH,
HayYyHBIMU (haKTaMu, 3aKOHAMH, TEOPUSIMH, MPUMEHEHHUEM IMOJYYCHHBIX 3HAHWHA MPHU PEIICHUU
IPAKTUYECKUX 3ajau.

B cootsercTBun ¢ ®I'OC COO xumus usyqaercs Ha 6a30BOM ypOBHE.

W3yyeHne XWMHHM  OpPHCHTHPOBAaHO Ha  o0ecriedeHue  o0meoOpa3oBaTeIbHOH U
OOLIEKYIBbTYPHOM MOATOTOBKU 00yYaIOIIHXCA.

CopnepxaHue AMCUMILIMHBI MO3BOJSET PACKPHITh BEIYLIME WUJEU U OTICIIbHBIE IOJIOKEHUS,
BA)KHBIE B MI03HABATEILHOM U MUPOBO33PEHUYECKOM OTHOLIEHUU: 3aBUCUMOCTb CBOMCTB BEILIECTB OT
CcOoCTaBa U CTpPOEHUs; OOYCIIOBIEHHOCTh IPUMEHEHHUS BELIECTB MX CBONCTBaAMH; MaTEpHUaJIbHOE
€IMHCTBO HEOPraHMYECKHX M OPraHMYECKHUX BEILECTB; BO3PACTAIOIAsl POJb XWMHHU B CO3/aHHUU
HOBBIX JIEKAPCTB U MAaTEPHAJIOB, B 3KOHOMHH ChIPbsI, OXpaHE OKPYXKaIoLIei cpebl.

PaGouass mporpamMma yuduTBIBa€T BO3MOXKHOCTH IOJYyYEHMsS 3HAHMH B TOM YHUCIIE Yepes
MPAKTHYECKYIO JAESTeNbHOCTh. B mporpamMmme conep:kuTcs nepeueHb NpakTHUECKUX padorT.

OcHoebl opeaHu4ecKkol Xumuu

IlosiBneHne W pa3BUTHE OPraHUYECKOM XUMHUM Kak Hayku. IIpeamer opraHm4eckod XWMHH.
MecTo u 3HaueHHE OPraHUYECKON XMMHUHU B CUCTEME ECTECTBEHHBIX HayK.

XVMMHYECKOE CTpPOEHHE KaK TMOps/IOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIaCHO UX
BaJICHTHOCTH. OCHOBHBIE IOJIOXKEHUSI TEOPUN XMMHUYECKOTO CTPOCHMSI OPTaHUYECKUX COEIMHEHUN
A.M. bytnepoBa. YriaepoaHbIil CKeJeT OpraHu4YecKo MOoJeKysbl. KpaTHOCTh XUMHUECKOM CBSI3H.
3aBUCHUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOIO CTPOEHUS MOJeKyd. M3oMepuss U H30MEpBHL.
[TonsiTue o QyHkuMOHaNbHON rpynne. [IpuHIMIB KIacCUPUKAUU OPraHUYECKUX COEIMHEHUH.
Cucremaruueckass MeXJIyHapoAHas HOMEHKJIATypa UM NPUHIMNBI 00pa3oBaHMs Ha3BaHUH
OPraHUYECKUX COCTUHECHUM.

Ankanpl. CrpoeHHne MOJEKyJabl MeTaHa. ['oMoslormueckuii psj ajakaHoB. ['omonorw.
Homenknarypa. M3omepust yriaepogHOro ckenera. 3aKOHOMEPHOCTH W3MEHEHUsI (U3MUECKHX
cBOMCTB. XMMHMUECKHE CBOMCTBAa (HA IpUMEpPE METaHAa M JTaHa): peaKkUuu 3aMELICHUS
(ranoreHMpoBaHue), NETUIPUPOBAHUS KaK CHOCOOBI MOJIyY€HHS BaKHEMIIUX COEIUHEHHH B
OpraHMuYecKoM cHHTe3e. ['opeHne MerTaHa Kak OJMH U3 OCHOBHBIX HCTOYHMKOB TeIla B
MPOMBINIIEHHOCTH M ObITy. Haxoxnaenue B mnpupone M mnpuMeHeHHe ajnkaHoB. [lonstue o
LUKJIOAJIKAHAX.

Ankensl. CTpoeHHE MOJIEKYJbI JTHIIeHA. ['omonormueckwii psym ainkeHoB. Homenkmartypa.
W3omepust yriepoJHOro CKeJleTa ¥ MOJI0KEHUSI KpaTHOM CBSI3U B MOJIEKYJle. XMMHUECKHE CBOMCTBA
(Ha mpuMepe 3TUJIeHA): PEeaKIMK MPUCOEANHEHHs (TaJOreHUpOBaHue, THAPUPOBAHNE, THpaTaIus,
THJIPOTaJIOTeHUPOBAHUE) KaK CIOCO0 MOTY4YeHHUs! (PYHKIIMOHAIBHBIX MPOU3BOJHBIX YIIIEBOIOPOJIOB,
ropenus. [lonuMepusanus 3TUIeHa KaK OCHOBHOE HAIpaBJIEHUE €ro HCIoyib3oBaHus. [lonuaTuien
KaK KpPYITHOTOHHa)KHBII MPOJYKT XUMHUUYECKOT0 NMPOU3BOACTBA. [[puMeHeHne aTuieHa.



Ankanuensl n kKayuyku. [loHsTHe 00 anmkaaMeHax Kak YIJIEBOJOPOJAX C JBYMs JIBOMHBIMH
c3ssmu. [lomumepusanus nuBuHMiIa (OyragueHa-1,3) kak crmoco0 IMOJydYeHUS CHUHTETHYECKOTO
Kaydyka. HaTypanpHbIi U CUHTETUYECKUN KaydyKd. Bynkanusanusa kaydyka. Pesuna. I[Ipumenenne
Kay4yKa U pe3HHBI.

Anxunbl. CTpoeHHE MOJIEKYJbl aneTuieHa. ['omonornyeckuil psii ankuHoB. HomeHkiatypa.
M30omepus yriiepoJHOro CKejleTa U IOJIOKEHUS KPaTHOU CBSI3U B MOJIEKYJle. XMMHUYECKHAE CBOMCTBA
(Ha 1puMepe aleTWIeHa): peakUuu [PUCOEIUHEHUs (TajloreHUpOBaHHUE, TI'MJIPUPOBAHUE,
rUpaTanys, THIPOTraloreHupoBaHue) Kak CIoco0 IOJIY4eHUs MOJMMEPOB U JAPYIMX IOJIE3HBIX
IPOAYKTOB. ['OpeHune aneruieHa Kak MCTOYHHK BBICOKOTEMIIEPATYpPHOTO IIaMEHM Ul CBApKU U
pe3ku MeTaiuioB. [IpumeHeHue aneTuneHa.

Apenbl. beH3051 Kak IpeacTaBUTENb apOMAaTHYECKHUX YIIeBoAOpoAoB. CTpoeHHE MOJEKYJIb
OeH301a. XUMUYECKUEe CBOMCTBA: PEAKIMU 3aMeLeHHs (raloreHUPOBaHKE) KaK CIoco0 MOIy4YeHus
XUMHUUYECKUX CPEACTB 3alUThl PAaCTEHHUI, NPUCOEINHEHUs (TUAPUPOBAHUE) KAK JOKA3aTEJIbCTBO
HenpeieabHOro xapakrepa 6ensona. Peakius ropenus. [Ilpumenenue Oensona.

[TpupoaHbIe HCTOUHUKH YTIIEBOAOPOAOB. [IpUpoIHbIA U MOMYTHBIN HE(TAHOI ra3bl, X COCTaB
u ucrnons3zoBanue. CoctaB HepTH U ee nepepaboTka. Xumus U 3HepreTuka. HedrempomyKTsl.
OxraHoBoe umcino Oen3mHa. OxpaHa OKpyXKaromed cpensl npu  HedTernepepaboTke U
TPAHCHOPTUPOBKE HEPTENPOIYKTOB. AJIbTEPHATUBHBIE HCTOYHUKU YHEPTUU.

Cnuptsl. Knaccudukanusi, HOMEHKIaTypa, M30MEpUsi CIUPTOB. MeTaHON W 3TaHON Kak
IpPEJCTaBUTENIN TPENEIbHbIX OJHOATOMHBIX CHHMPTOB. XHMMHYECKHE CBOICTBa (Ha mpumepe
METaHoJa M 9JTAaHOJA): B3aUMOJCICTBHE C HATpUEM KaK CHOcO0 YCTAaHOBJICHHS HaJIWYMs
THJIPOKCOTPYNIbI, PEAKIMs C TaJOreHOBOAOPOJAMH KaK CIIOCO0 IOJYyYeHHUsS pPaCTBOPHUTENEH,
Jerujparanus Kak CIoco0 IOoJaydyeHHs JTHieHa. Peakuus ropeHus: CHUPTHI KaK TOILUIMBO.
ITpumeHneHne MeraHosa u staHona. dusnonoruyeckoe AeMCTBUE METAHOJIA U 3TAHOJIA HA OPraHU3M
YyeJlIoBeKa. DTUJICHIJIMKOMb U [NIMLEPUH KaK MPEJCTaBUTENN MPEAeIbHBIX MHOITOATOMHBIX CIIMPTOB.
KauecTBeHHass peakuuss Ha MHOIOATOMHBIE CIMPTBI U €€ INPUMEHEHHE JUIsl pacro3HaBaHUS
[JIMLEPUHA B COCTaBE€ KOCMETMUYECKHUX CpelcTB. lIpakTHueckoe mprMeHEHUE 3TUJICHTIUKOJA U
[JIALIEpUHA.

®enon. CrpoeHue Monekynbl (eHona. B3auMmHoe BiMsHHE aTOMOB B MOJeKyJe (eHona.
XUMHUECKUEe CBOMCTBA: B3aUMOJICHCTBUE C HATPHEM, THJIPOKCUAOM HaTpus, OpomoM. IIpumenenune
denomna.

Anpaeruapl. Mertananb (popmanblaerun) W dTaHaidb (aleTalbleru]) Kak MPeACTaBUTEIH
IpelenbHbIX anbaeruioB. KauecTBeHHblE peakuMM Ha KapOOHWIBHYIO TIpynmy (peakuus
«cepedpsHOro 3epkana», B3aumojeiictBue ¢ ruapokcuaom Meau (II) m ux mpumenenue ams
OOHapyXeHHsl TPEJENIbHbIX aJbJECTUAOB B MPOMBIIUIEHHBIX CTOYHBIX BOJaX. TOKCHYHOCTh
anpaeruaoB. [Ipumenenue popmanbaernia u aneranbIeruia.

KapOoHOBBIE KHCIIOTBI. YKCYCHasi KHMCIOTa KaK IPEICTaBUTENb IMpPeNeiIbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHMMHYECKHE CBOMCTBAa (Ha NpUMepe YKCYCHOM KHCJIOTHI): PEaKLUU C
MeTaJlJlaMl, OCHOBHBIMU OKCHJAMH, OCHOBAaHUSMU U COJISIMU KaK TMOJTBEP)KICHHE CXOJICTBA C
HEOpPraHMYeCKUMH KUCIoTaMu. Peakius srepudukanuy Kak cnoco0 MoydeHus CI0XKHbBIX 3(UpoB.
[TpumeneHue ykcycHoM kucinoThl. [lpencraBienne o BEICIINX KapOOHOBBIX KHCIIOTAX.

Crnoxuble 3¢gupsl 1 xupbl. CioxHble 3(QUPBl KaK MPOAYKTHl B3aMMOAEUCTBUS KapOOHOBBIX
KUCIOT co crnupramu. llpuMeHeHue CclIOXHBIX 3(QHUpoB B TNUIIEBOH U mHapproMepHOH
NPOMBIIIICHHOCTH. JKUpBI Kak CIOXHBIE 3(QHUPHl TIHLIEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT.
PactuTenbHble W JKUBOTHBIE JKHUPBL, MX cocTaB. Pacro3HaBaHue pacTUTENbHBIX >KUPOB Ha
OCHOBaHUU MX HENpEIENbHOro Xapakrepa. Ilpumenenune xupoB. ['Maponn3 wim oMbUIEHHE KUPOB
KaK croco0 MPOMBIIUIEHHOTO MOJYYEHHs! COJe BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak cOJu
BBICHIMX KapOOHOBBIX KHCJIOT. MooIue cBOCTBa MbLIA.

VYrneronpl. Knaccudukanms yriaeBogoB. Haxoxknenue yriieBogoB B mpupoje. [Jroko3a Kak
anbaerunocnupt. bpoxkenue rimoko3sl. Caxaposa. I'maponus caxapossl. Kpaxman u nemnosnosa Kak
Ouosjoryyeckre moaUMepbl. XHMHUYECKHE CBOWCTBAa KpaxMmala M IEJUT0J03bl  (THAPOIIU3,
KayeCTBEHHasl peakiys ¢ HOJOM Ha Kpaxmall U ee NMpHUMEHEHHEe Ui OOHapyKeHHs Kpaxmaja B
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npoayktax nurtanus). [Ilpumenenume U Ouonoruyeckas posib  yrieBonoB. lloustue 00
VCKYCCTBCHHBIX BOJOKHAX Ha IIPUMEPE alleTaTHOI'O BOJIOKHA.

Wnentudukanyss OpraHUYeCKUX COEJUHEHUH. ['eHeTHyeckas CBSI3b MEXAY Kilaccamu
OpPraHMYECKHUX COCOUHECHUN. THUIBI XMMUUYECKUX pEeaKLUi B OPraHUYECKON XUMUH.

AmMuHOKHCHOTHI U Oenku. CocTaB M HOMEHKJIATypa. AMHHOKHCIOTHI Kak amdoTepHbie
opranuueckue coenuHenus. Ilentuanas cBA3b. buonormdeckoe 3Ha4EHHE O-aMUHOKHCIIOT.
Ob6nacTtu nMpUMeHEHHs] aMMHOKHUCIIOT. benku kak mpupoansie Ouononumepsl. COCTaB M CTPOCHUE
0enkoB. XMMHMUYECKHE CBOWCTBA OENKOB: TMAPONM3, AeHaTypauus. OOHapyxkeHHe ONKOB IpU
MOMOIIIM Ka4eCTBEHHBIX (IBETHBIX) peakuuil. [IpeBpamieHuss O€lIKOB MUK B OpraHHU3ME.
buonornueckune QpyHKIMN OCIIKOB.

Teopemuueckue 0oCHOBbL XUMUU

Crpoenue BemectBa. CoBpeMeHHasi MOJEIb CTPOECHUs aToMa. DJIEKTPOHHAs KOHQUIyparus
atoma. OCHOBHOE U BO30YXJICHHBIC COCTOSHUS aToMOB. Kitaccupukanust XUMHUECKUX SJIEMEHTOB
(s-, p-, d-amemenTbr). OCOOCHHOCTH CTPOCHUS DHEPreTHYECKUX YpPOBHEW aTOMOB d-3JIEMEHTOB.
[lepuoanueckas cucrtema xumuuyeckux osnemeHtoB J[.MI. MenneneeBa. PU3MYECKUI CMBICI
ITepuognueckoro 3axona .M. Menneneesa. IIpuunHbBI U 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
AJIEMEHTOB M X COEIMHEHUH IO MEepUOoJiaM U IpynnaM. DJIEKTPOHHAs MPUPOAA XUMUUYECKON CBSI3U.
ONeKTpOOTPULATEIbHOCTb. BHIbl XMMHUYECKON CBsSI3U (KOBaJEHTHAas, WOHHAsA, MeTajlIndyeckas,
BOJIOPOJIHAs) M MEXaHM3MBI ee oOpaszoBaHus. Kpucrammmyeckue m amopduble BemecTBa. THIIBI
KPUCTANIMYECKUX DPELIETOK (ATOMHas, MOJEKYJspHas, MOHHas, MeTajsinuyeckas). 3aBUCHUMOCTb
(¢u3NYeCKUX CBOMCTB BEILECTBAa OT TUIA KpUCTalIMdeckol pemeTku. [IpuumHbl MHOrOooOpasus
BELIECTB.

XuMuyeckue peakuuu. ['oMOreHHble U TrereporeHHble peakuuu. CKOpoCTh peakluH, ee
3aBUCUMOCTh OT PpA3JIM4YHBIX (AKTOPOB: NPUPOABI PpEArupyrollyuX BEIIECTB, KOHIEHTPALUU
pearupyromux BEUIECTB, TEMIEPaTyphl, IUIOMAAM PEAKLIHUOHHOM IOBEPXHOCTH, HAJIWYMS
Katayinzaropa. Posp KaTaiau3aTopoB B IPUPOJE M NMPOMBIIUIEHHOM Npou3BoAcTBe. OOpaTuMOCTh
peakiuii. XMMHUYECKOE PABHOBECHE W €ro CMEIICHWE TOJ JEHCTBHEM pa3IUYHBIX (HaKTOPOB
(KOHIIEHTpalMs PEareHTOB WM HPOAYKTOB pEaKLUH, JaBlIeHUE, TeMmIleparypa) s CO3JaHMs
ONTUMAJIBHBIX YCIOBHHI NMPOTEKAaHNs XMMHUYECKUX IpoueccoB. JucnepcHele cucreMsl. [lonsaTne o
KoJutonzax (3om1u, reau). Mctunnable pacTBopbl. Peakuuu B pactBopax anexktponautos.pH pactBopa
KaK T0Ka3aTeslb KUCIOTHOCTH cpefbl. ['naponu3 coneil. 3HaueHHe TUAposin3a B OMOIOTMUYECKUX
0OMEHHBIX IpoLeccax. OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIE ~ pPEAaKUIMM B IIPUPOJE,
IIPOU3BOJCTBEHHBIX MPOLECCAX U KU3HEAEIATEIBHOCTH OPTraHNU3MOB.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA NPOCTBIX BELIECTB — METAUIOB TJIABHBIX U
noOOYHBIX NOArpyNn (Meab, *Keje30) U HEMETAJIOB: BOJOPOJA, KUCIOPOAA, T'aJOTE€HOB, CEPBHI,
azora, (ocdopa, yriaepona, kpemHus. Koppo3us MeTamioB: BUAbI KOPPO3HUH, CHOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3UU. DIEKTPOJIU3 pacTBOPOB M paciiaBoB. lIpuMeHeHue nsieKkTpoinsa B
IIPOMBIIIJIEHHOCTH.

BemecTtBa u ux cpoiictBa. Metamnsl. @u3nyeckue CBONWCTBA METAUIOB, Kak (QYHKIUS MX
cTpoeHus. JleleHne METaJUIOB Ha TPYIILl B TEXHUKE U XUMUHU. XUMHUYECKUE CBOMCTBA METAJIIOB U
AIIEKTPOXUMUYECKUN psii  HampspkeHuid. [lonstue o MeramiotepMuu — (QIIOMHUHOTEPMHH,
MarHueTepMHH U JIp.).

Hemeramnsl. bmaropoansie  raszsl.Hemeramisl kak  oxkucnaurtend. Hemeramnsl  kak
BOCCTaHOBUTENH. Psint anexTpoorpuniatensHocTi. HEpTHBIE Wi O6J1aropoiHbIe ra3bl.

Kucnorsl Heopranuueckue u opraHudeckue. OOmMe XMMHYECKHE CBOMCTBA KHCIOT.
Knaccugukarus Kucnor.

OcnoBanus.Knaccudukamus ocHoBaHM. XUMHUYECKHE CBONCTBA OCHOBaHUH.

Comu.Knaccuduxanus coneit. O61me XuMUYECKHe CBOMCTBA COJIEH.

Xumus u ocusio



Hayunbie meronpl mo3HaHuss B xuMuH. Vcrounukm xumudeckor wuHopmarmu. I[louck
uH(pOpMallMi TO Ha3BaHUSAM, HJEHTHU(PUKATOpaM, CTPYKTYpHbIM Qopmyiaam. MoxaenupoBaHue
XUMUYECKUX TMPOIECCOB U SBJICHUW, XMMHUYECKHN aHaau3 M CHUHTE3 KAaK METOJbl HAy4YHOIO
MTO3HAHMUSL.

Xumus u 370poBbe. JlekapcTBa, ()epMEHTBI, BHUTAMHUHBI, TOPMOHBI, MUHEPAJIbHBIC BOJIBI.
[IpoGiieMbl, cBA3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX IperapartoB. BpelnHble MPUBBIYKA U
dakTophbl, paspylialIIue 370pOBhe (KypeHHE, YHOTpeOJIeHUE ajKoToJs, HapKOMaHUs).
PanmonansHoe nuranue. [lumesrsie 1o0aBku. OCHOBEI MUIIEBOA XUMUH.

XvuMus B TIOBCEJHEBHOW KHW3HU. Morome u guctsmue cpenactBa. CpenctBa O0pbObI
OBITOBBIMU HACEKOMBIMH: PENEJUICHThI, HHCEKTUIHAbI. CpeacTBa JIMYHONW TMTHEHBl U KOCMETHKHU.
[TpaBuiia Ge3omacHO pabOTHI C €IKHUMH, TOPIOYMMU M TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU
OBITOBOM XMMHUH.

XUMHS ¥ CETTCKOE X03s51cTBO. MUHepanbHble U oprannyeckue ynoopenus. CpeacTBa 3aliuThl
pacTeHuil.

XUMHUS W 3KOJIOTHA. XUMHYECKOE 3arpsi3HEHUE OKPYKAKOWIEH Cpelbl M €ro IMOCIEACTBHUS.
Oxpana ruapocdepsl, To4YBbl, aTMOchepsl, GI0phl U hayHbl OT XUMHUYECKOTO 3arps3HEHHUS.

Mecmo oucyuniunsl 6 cmpykmype 00pa3o8ametbHoOl nPOZPAMMbL

B cootBerctBue ¢ YII aucuumiuna bJ[.7 Xumusa paccuurana Ha 117 yacoB: B ToM uucie 78
YacOB ayJWUTOPHBIX 3aHATUM, 424. JICKIIUU, YPOKH, 8 YACOB MPAKTUUYECKUX 3aHATUN, 28 YacoB
71ab0paTOPHBIX 3aHATHUH, 8 YacOB KOHCYNbTaIMil U 3149ac caMOCTOATEIbHON PaOOTHI.

1 cemectp: 51 yaca ayaquTOpHBIX 3aHATHI: 18 4acoB — JIEKIIUHU, YPOKH, 4 yaca - MPaKTUUECKUE
3aHATUA, 12 yacoB — mabopaTopHble 3aHATUS;, 4 Yaca — KOHCYNIbTaluu; 13 4acoB caMOCTOSATENbHON
paboThL.

2 cemecTp: 66 yaca ayAUTOPHBIX 3aHATUMN: 24 yaca — JIEKUUHU, YPOKHU, 4 Yaca - MPaKTUUECKUE
3aHsTHs, 16 yacoB — 1abopaTopHble 3aHATHS; 4 yaca — KOHCYIbTalUK; 18 4acoB caMOCTOSITEILHOM
paboTHI.



IInanupyemMbie pe3yJbTaTbl OCBOCHHUS JMCIUIIIHHBI

B pe3ynbrare nzyuenus nucuuniauibl bJ1.7 «Xumus»

OO0yyaromuiicss Hay4YUTCS:

— packpbiBaTh Ha MpPUMEpaxX POJb XUMUU B (POPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI
MUpPA U B IPAKTUYECKOHN 1€ATEIbHOCTH YEJIOBEKa;

— JIEMOHCTPUPOBaTh Ha MPUMEPAX B3aUMOCBS3b MEXKIY XUMHEH U JPYrUMU €CTECTBEHHBIMHU
HayKamH;

— packpblBaTh Ha IpUMeEpax IOJI0KEHUS TEOPUHU XuMudeckoro crpoenus A.M. byrieposa;

— mnoHuMaTh ¢puznyeckuit cmpica [lepuoanueckoro 3akona /[.J. MenneneeBa u Ha ero OCHOBE
OOBSICHATh 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB OT
3JIEKTPOHHOTO CTPOEHUS aTOMOB;

— OOBSICHATh MPHUYMHBI MHOTOOOpPA3Msl BEIIECTB Ha OCHOBE OONIMX MpEICTaBICHH 00 uX
COCTaBe U CTPOCHUH;

— TOPUMEHSTh MpaBWa CHUCTEMATHUYECKOM MEXIYHApOJHOW HOMEHKIATYphl KakK CpelICcTBa
pa3ianyeHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

— COCTaBJIATH MOJICKYJISIPHBIC W CTPYKTYpHBIE (DOPMYJIBI OpPraHWMYECKUX BEIIECTB Kak
HOocUTeNe WH(OpMAM O CTPOCHHHM BEIIECTBA, €ro CBOWCTBAX M MNPUHAMICIKHOCTH K
OTIPENIETICHHOMY KJIACCY COCTMHEHUM;

— XapakTepu3OoBaTh OPraHUYECKHE BEIIECTBA IO COCTaBy, CTPOCHHIO M CBOMCTBawM,
YCTaHABIUBATh MPUYUHHO-CIICJICTBEHHBIE CBA3U MEXK/IY JaHHBIMH XapaKTEPUCTUKAMH BEIIECTBA;

— MPUBOAWUTH TMPUMEPHl XMMHUYECKUX PEaKIMi, PacCKpHIBAIOIIUX XapaKTEepHbIE CBOMCTBA
TUMHWYHBIX TPEACTABUTENICH KJIACCOB OPraHMYECKUX BEIIECTB C IIEJbI0 MX HUACHTHU(UKAIUU U
00BsICHEHUS 00J1aCTH IPUMEHEHUS;

— TPOTHO3UPOBATh BO3MOXKHOCTH IMPOTEKAHUS XUMUYECKUX PEaKIUid Ha OCHOBE 3HAHUU O
TUTIAX XUMUYECKOH CBSI3M B MOJIEKYJIaX PeareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

— WCIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUM W XHWMHUYECKHMX CBONCTBAaxX BEIIECTB IS
0e30MacHOr0 MPUMEHEHUS B MPAKTUYECKOH IeATeNbHOCTH;

— TPHUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIOJIb30BAHUS MPOIYKTOB MEepepadOoTKu HeDTH U
MPUPOIHOTO Ta3a, BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH (TMONMMITUIICHA, CHHTETHYECKOTO Kaydyka,
alleTaTHOIO BOJIOKHA);

— TPOBOJUTH OMbBITHI MO PACIO3HABAHWIO OPraHMYECKHX BEIIECTB: TIIULEPUHA, YKCYCHOM
KHCJIOTBI, HEMPEIETbHBIX JKUPOB, TIFOKO3bI, KpaxMasa, OCJIIKOB — B COCTaBE MUILEBBIX MPOIYKTOB U
KOCMETUUYECKHUX CPECTB;

— BJAJETh MPAaBWIAMH M TpHeMaMH O€30MacHOl padoThl ¢ XMMHUYECKHMMH BEIIECTBAMU H
J1a00paTOpHBIM 000PYI0OBaHUEM;

— YCTaHaBJIMBATh 3aBUCUMOCTH CKOPOCTH XHMUYECKOW PEAKIMH M CMEIICHHUS XMUMHYECKOTO
paBHOBECHSI OT PA3NUYHBIX (PAKTOPOB C IENbIO OMpPENETICHHs ONTUMANBHBIX YCIOBUN MPOTEKAHUS
XUMHUYECKHUX TTPOIIECCOB;

— TPUBOJAUTH MPUMEPHI TUAPOIN3A COJIEU B MOBCETHEBHOM KU3HU YETIOBEKA;

— TPHUBOJWTH TPUMEPHl  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  pEaKIMii B  MPHUPOJE,
MPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HENEATEIbHOCTH OPraHU3MOB;

— TPUBOJWUTH MPUMEPHI XUMUYECKUX PEAKIIMHA, PACKPHIBAIOIINX OOIIHE XMMHUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAILIIOB;

— TPOBOIUTH pacyeTbl HAa HAXOXKICHUE MOJCKYJISIpHOH (opMylBl yriieBojgopoaa IO
MPOJYKTaM CrOpaHUsi M IO €ro OTHOCHUTEIIbHOM IJIOTHOCTM M MAacCOBBIM JIOJSIM 3JIEMEHTOB,
BXOJISIIIIUX B €70 COCTaB;

— BIIQJIETh MpaBWJIaMU O€30MacHOTO OOpaIieHuss C €IKUMU, TOPIOYUMH M TOKCHYHBIMH
BEIIIECTBAMH, CPEACTBAMU OBITOBON XUMUMU;

— OCYIIECTBJIATH MOUCK XHUMHUYECKOW HH(MOpPMAMM TIO HA3BaHWSIM, HUIACHTHU(HUKATOpaM,
CTPYKTYPHBIM (pOpMYyIiaM BEIIECTB;




— KPUTHYECKH OIICHMBATh M MHTEPIPETHPOBATH XUMUYECKYI0 HH(OPMAINIO, CONEPKAILYIOCS
B COOONICHMSIX CPEICTB MAaccoBOM HH(popMmanuu, pecypcax MHTepHETa, Hay4HO-TIOMYJSIPHBIX
CTaThAX C TOYKHU 3PEHHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LEJSAX BBIABICHHUS OIIMOOYHBIX
CyKaeHui u popMupoBaHUs COOCTBEHHON MO3UIINH;

— MpPEIACTABIATh IYTH DPEUICHUS TJ00AIBHBIX IMPOOJIEM, CTOALIMX TEepel YeI0BEYECTBOM:
9KOJIOTHYECKUX, SHEPTeTUUECKHUX, ChIPhEBBIX, U POJIb XUMHUU B PEIICHUU 3TUX MPOOIEM.

OO0yuarouuiics DOJYYUT BO3MOXKHOCTh HAYUUTHCSL:

— WUIIOCTPUPOBATH HA IIPUMEPAX CTAHOBJIICHUE U HBOJIIOLUIO OPIraHUYECKOM XUMHUH KaK HAYKH
Ha pa3JIMYHbIX HCTOPUYECKUX JTAlax €€ pa3BUTHS,

— HUCHOJB30BATh METOAbl HAYYHOTO TIO3HAHUS TPU BBHIMOJHEHUH IPOEKTOB U y4eOHO-
UCCIICIOBATENbCKUX 3aJad II0 H3YYEHHUIO CBOMHCTB, CIOCOOOB IOJY4EHUS M PpaclO3HaBaHUS
OpraHUYECKUX BEILECTB;

— OOBSACHATH NPUPOY U CIIOCOOBI 00Pa30BaHMsI XUMHUECKON CBSA3H: KOBAJIEHTHOM (TOJIIPHOMH,
HENOJISIPHOM), HMOHHOHM, METAJUIMYECKOH, BOJOPOJHOW — C LEJIbI0O OINPEACICHUS XUMUYECKOU
AKTUBHOCTH BEILIECTB;

— YCTaHaBJIMBaThb TE€HETHYECKYIO CBS3b MEXKIY KJIAaCCaMU OpPraHUYECKHX BELIECTB IS
000CHOBaHUS MPUHLUMIHNAIBLHON BO3MOXHOCTH IOJIyUYEHHUs] OPraHMYECKUX COCIUHEHUH 3aJJaHHOTO
COCTaBa U CTPOCHMS;

— yCTaHaBJIMBaTh B3aUMOCBSA3M MEXI1y (pakTamMu U Teopuel, MPUYMHOW U CIIEACTBUEM IpHU
aHaJIM3€ MPOOJIEMHBIX CUTYallMil 1 0OOCHOBAaHUM MPUHUMAEMbIX PELIEHUI HA OCHOBE XMMHUYECKUX
3HAHUU.




Cooeporcanue oucyunaunut (784)
1 cemectp (34 u)
Pasnen 1. OcHoBbl oprannyeckoii xumumn (34 4)
Bgenenne (4 1)
1. Ilpenmer opranmyeckoi xumuu. Kiaccudukanus opranuyeckux BemmecTB. OCHOBHbBIE
nosioxeHus Teopun A. M. bytiieposa (Jiekius, 2 yaca).
2. JIaboparopHas padota Nel «Teopust crpoeHuss OpraHMUECKUX COEAUHEHU» (2 yaca).

1. YrieBogopoabl U MX NPUPOAHbIE UCTOYHUKH (8 4)
3. [IpupoaHebrii Ta3. AnkaHsl (JJeKIus 2 yaca).
4. Ankensl. DTuneHn. Ankanuensl. Kayayku (nekuus, 2 yaca)
5. Anxunbel. ApeHbl. beH301 — mpeacTaBUTENh apoMaTHYECKHX yrieBoaopoaoB Hedts u
croco0sI ee nepepaboTku (JIeKuus, 2 Jaca).
6. JTaboparopnast pabora Ne 2 «Hedtb u mpoaykThl €€ mepepaboTku» (2 daca)

2.Kucjopoacoaep:kamnue opranndeckue coequneHus (12 1)

7. EAMHCTBO XMMUYECKOW OpraHU3aliH )KUBbIX OpraHu3MoB Ha 3emiie. CupThI.

®enon. Ctpoenue u cBoiicTBa. KapOOHMIbHBIE COSIMHEHUS: allbETU/Ibl M KETOHBI (JIEKLIUS, 2
yaca).

8. JJabopatopnas padora Ne3 «CrnupTsl, (pU3HUeCKUe U XUMUYECKUE CBOWCTBay (2 yaca).

9. Kap6onossie kuciotsl. Cinoxxubie 3¢upsl. CTpoeHne, Gpuzndeckne 1 XUMHYECKHE CBOMCTBA,
noJlyueHue, IpuMeHeHue (JIeKus, 2 yaca).

10. JIaboparopnast padota Ne4 «OKups! u Mbuta» (2 yaca).

11. YrneBoabl: Monocaxapunsl. Jucaxapuasl u nonucaxapuibl. CTpoeHue, (u3ndecKkue u
XUMHUYECKHE CBOMCTBA (JIEKIIHs, 2 Yaca).

12. JIabopatopnast pabota No5 «YrneBoabi» (2 yaca).

3. A3oTcoaepikamme opranudeckue coeuHeHus (6 1)

13. Amunbl. AnwinH. CTpoeHue, HOMEHKJaTypa, noiydyeHue. dusmdeckue U XUMHUECKHE
CBOICTBA, IPUMEHEHHE aMUHOB. AMUHOKHCIIOTHL. CTpoeHHe. XMMUYECKHE CBOMCTBA AMUHOKHCIIOT.
benku. Ctpoenue u cBoiictBa. HykiienHoBble KUCIOTHI. POJb HYKJIIEMHOBBIX KHCIIOT B MPUPOJIC
(;exnus, 2 yaca).

14. JIaboparopnast pabota Ne6 «Xumuueckue cBoicTBa 6eIKoBy» (2 yaca).

15. [Ipaktnueckas padora Ne 1 nentudukanus opraHudeckux coeAMHeHui (2 yaca).

4. UckyccTBeHHbIE U CHHTETHYECKHE MoJIuMephI (4 4)
16. UckyccTBeHHbIE onuMepbl. CHHTETHYECKHE OpraHnYeCKUe COeAMHEHUS (JeKIus, 2 Jaca).
17. Ilpaktuueckas pabora Ne 2 Pacio3HaBaHMe MjiacTMacc U BOJIOKOH. (2 yaca)

2 cemectp (44 1)

Paszgen 2. Teoperuueckue ocHOBbI Xumu (36 1)

1. Ctpoenue aTtoma u nepuoanyeckuii 3axkon /I. U. MennesieeBa (6 1)

18. Hcropuss usydyeHuss cTpoeHHss aroMoB. OCHOBHBIE CBEIEHUS O CTPOCHHUH AaTOMOB.
CocTosiHHE STEKTPOHOB B aTOME XMMHUYECKOTO AJIEMEHTa. DJIEKTPOHHAs KOH(UTyparus aTOMOB
XUMUYECKUX DJIEMEHTOB. BajeHTHBIE BO3MOXHOCTH aTOMOB XUMHYECKHX AJIEMEHTOB (JIEKIHs, 2
Jaca).

19. Ilepmonnueckuil 3aKOH M NEPUOJMYECKas CHCTEMa XMMHYECKHMX »ieMeHtoB [[. .
MenieneeBa u cTpoeHue aroma (Jiekus, 2 yaca).

20. JlaGoparopHasi padota Ne 7 «MopenupoBaHue TOCTPOCHUS TEPUOIUICCKON TaOITHIIBI
XUMHUYECKHX AJIEMEHTOBY. (24yaca)
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2. Ctpoenue BemecTna (8 1)

21. Xummueckue cBsa3u. MonHas xummudeckas cBsa3b. KoBalleHTHas XHMUYECKAs CBS3b.
MexaHu3Mbl 00pa3oBaHMUsl KOBAJICHTHOM XMMHYECKOW CBSI3M MeTamndyecKas XUMUYECKasl CBS3b.
Bonoponnas xumuyeckas cBsi3b (JeKLus, 2 yaca).

22. I'a3oo0pa3nblie BemniecTBa. JKuakue BemecTa. TBepible BemecTBa (JIeKIus, 2 Jyaca).

23. Nucnepcusie cucteMbl. CocTaB Bemiecta. CmecH (Jiekius, 2 yaca).

24. JlabopatopHas pabota Ne 8 « JlucriepcHbie cucTeMb» (2 yaca).

3. Xumuueckue peaxkuuu (10 4)

25. IloHsATHEe O XMMHYECKOW peakmuu. Peakumm, mporekaromue O0e3 HM3MEHEHHs COCTaBa
BelllecTB. Peakuuu, mpoTekaronyge ¢ M3MEHEHHEM cocTaBa BelmecTB. CKOPOCTh XHMHUYECKOU
peaxuu. OOpaTUMOCTh XUMUYECKON peakinu. XUMHUYECKOe paBHOBECHE (JIEKIus, 2 yaca).

26. JIabopatopHas padora Ne 9 «CkopocTh XMMHUUECKOM peakuumn» (2 yaca).

27. Ponp BOABl B XUMHYECKHX pEaKIMSIX. Teopus HIIEKTPOIUTUYECKONW JAUCCOIHAIIIH.
['uaponus. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUU. DIJIEKTPOJIU3 PACIJIaBOB UM PACTBOPOB
coJie (JIeKuus, 2 Jaca).

28. Jlaboparopuas pabota NelQ «Peakiuu, nayniue ¢ oOpa3oBaHHEM OCaJIKa, ra3a WA BOJBI»
(2 gaca).

29. JIabopatopHas pabora Nell «I'maponus cozeit» (2 gaca).
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4. BemectBa n ux cBoiicta (124)

30. Metamael. OcCOOCHHOCTH CTPOCHHSI aTOMOB M KpHUCTAIOB. DHU3WYECKHE CBOMCTBA
MmetauioB. Kiaccudukanust MeTaiaoB IO pa3IUYHBIM IpHU3HaKaM. XHUMHYECKHE CBOWCTBA
METaJUIOB. DJIEKTPOXUMHYECKUN Psii HaNpsDKEHUH MeTaiuioB. Metaimorepmusi. OOmue crmocoosl
nojsyuyeHuss metauioB. llondarne o wmertamnypruu. Ilupomeramnyprus, TMIpOMETaIyprus u
anekTpomeTautyprus. CriiaBel YepHbIe U [IBETHBIE (JIEKIIHS, 2 Yaca).

31. Hemeramnsl. OcoOeHHOCTH CTpOEHHS aroMOB. HemeTamibl — mNpocThie BEIECTBA.
3aBUCHUMOCTh CBOMCTB IraJJOT€HOB OT UX MOJOXKEHHS B EpUOANUEcKoi cucteme. OKUCIUTENbHbBIE U
BOCCTAHOBUTEIIbHBIE CBOIMCTBA HEMETAJUIOB B 3aBUCHUMOCTH OT MX IIOJIOXKEHHUS B paAy
ANEKTPOOTPULIATENLHOCTH (JIEKIIHS, 2 Yaca).

32. Kucnotsl 1 ux cBoiicTBa. KHCIOTHI Kak 3JIEKTPOIUTHI, UX KIACCU(PHUKAIMS MO PA3TUIHBIM
npu3HaKaM. XMMUYECKHEe CBOMCTBA KUCJIOT B CBET€ TEOPHH JJICKTPOJUTHUYECKOW TUCCOLUALIUU.
Oco0eHHOCTH B3aUMOJICHCTBUSI KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCJIOT C METaUIaMH.
OcHoBHbBIE cMOCOOBI TONy4YyeHUs: KHUCIOThl. OcHOBaHusSt M uX cBoiicTBa. OCHOBaHUS Kak
AIIEKTPOJIUTHI, UX KJIACCU(UKALKUS IO PA3IMYHBIM MTPU3HAKAM. XMUMHUECKUE CBOHCTBA OCHOBAHHI B
CBETE TEOPHH IEKTPOIUTHUECKON Arccoruanuu. Pa3ioxkeHre HepacTBOPUMBIX B BOJIE OCHOBAHUU.
OcHOBHBIE CTIOCOOBI MTOTYYCHHSI OCHOBaHHM (JICKIUs, 2 Yaca).

33. Comn u ux cBoictBa. Conu Kak 3eKTpoiauThl. CojM CpelHHe, KHUCIbIE U OCHOBHBIE.
XVUMHYECKH CBOMCTBA COJIEH B CBETE TEOPUM BJIEKTPOIUTHUYECKON nuccounanuu. CrnocoObl
MOJTy4eHusl cofiell (Jekuus, 2 yaca).

34. Tlpaktuueckas pabdora Ne 3 «PemieHne SKCHEpUMEHTAIBHBIX 337ad MO OPraHUYECKOH H
HEOPraHW4YeCKOr XUMUW» (2 Jaca).

35. Ilpaktuueckas pabota Ne 4 «l'eHeTHueckasi CBsI3b MEXAY KiIacCaMM HEOPraHMYECKHX M
OpraHUYECKUX COSAUHEHUI» (2 yaca).

Pa3znen 3. Xumus u :ku3ub (8 4)

36. Xumus u 310poBbe. JlekapcTBa, pepMEeHTHI, BUTAMHUHBI, TOPMOHBI, MUHEPAIbHBIC BOJBI.
[TpoOnembl, cBsi3aHHBIE C NPUMEHEHHMEM JIEKapCTBEHHBIX NpenapaToB. BpeaHble NMPHUBBIYKM U
(dakTopbl, paspylIalOliUe 300pOBbe (KypeHHEe, YHOTpeOJeHHE aJKOroJis, HapKOMaHUs).
PannonansHoe nuranue. Ilumessle 100aBku. OCHOBBI MHUIEBOW XHMHUH. XUMHS U CEIbCKOE
X034icTBO. MuHepanbHble U opraHndeckue yaoOpeHus. CpencrtBa 3amuTthl pacteHuil. Cpencraa
60pbOBI ¢ OBITOBBIMH HACEKOMBIMHU: PETNEIUICHTbI, MHCEKTUIMAbl. CpeacTBa JIMYHONH TMTHEHBI U
kocmeTuku. [lpaBuna Ge3omacHON pabOTHl C €IKMMM, TOPIOYMMHM M TOKCUYHBIMHU BEIIECTBAMU,
CpeAcTBaMU OBITOBOM XMMHHU. XUMHs B MOBCEIHEBHON >KU3HU. MOIOIIME U YUCTSIIUE CPEICTBA.
XuMus U 3Koorus. XUMUYECKOE 3arpsi3HEHHUE OKpYXarollel cpeabl U ero nocieactsus. OxpaHa
ruzpocdepsl, Mo4Bbl, atMochepsl, (Gaopsl U ¢GayHbl OT XUMHUYECKOTO 3arps3HeHus (JeKius, 2
yaca).

37. JJaboparopnast pabota Nel2 «PanmonansHoe nmuTanue (2 yaca).

38. JJaboparopnas pabota Nel3 «Moromue u yucTsImMe cpencTra» (2 yaca).

39. JIaboparopnas pabota Nel4 «3arps3HeHHs BO3/lyXa HACeIEHHBIX TyHKTOBY (2 yaca).
Y4yeOHO-MeTOANYECKHE CPEACTBA 00yYeHU s

IlepeyeHb OCHOBHOI TUTEPATYPBI:

1. Tabpuensa O.C. Xumusa. 10 ximacc: ydyeOHWK: 0a30BBI ypoBeHb. — 9-¢ w3m. — M.:
ITpocsemenue, 2021. — 191c.
2. T'abpuenssa O.C. Xwummsi. 11 xmacc: ydeOHuK: 0a30BBI ypoBeHb. — 8-¢ m3n. — M.:

ITpocsemenue, 2021. — 223c.

Ilepeyenb NONMOTHUTENILHOM JTUTEPATYPDI:
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1. T'abpuensa O. C. Xumus. (bazoBswii ypoenb) 10: yue6nuk / O. C. I'abpuensa.— OO0
Hpoda, 2020. — 152 c.;

2. T'abpuensu O. C. Xumus. (bazoBeiii ypoBenb) 11: yueonuk / O. C. I'abpuensn. — OO0
Hpoda, 2020. — 221 c.

3. Epoxun IO.M. Xumus mis npodeccuii ¥ CielMaIbHOCTEH TEXHUYECKOTO W €CTECTBEHHO
HayuHoro npoduneii / FO.M. Epoxun, U. b. KoBanesa. — M.: 2014, 446 c.

IlepeueHnb yueOHO-METOANYECKOTO ODeCTICYEHUSI:

3. Pomumna 10.C. Meronnyeckue yka3aHus MO BBIIOJIHEHHIO JIAOOPATOPHBIX U MPAKTUYECKUX
pabor obyuaromuxcs mo aucuuiumbae BJ[.7 Xumus \ FO.C. Pommna — Xabaposck: W3m-Bo
JABI'VIIC, dakynsrer ®CIIO, 2020. — 66 c.

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKALIMOHHOH CeTH

"UnrepHer"

1. http://www.ehemi.wallst.ru - Xumus. O6pa3zoBaTeabHbIil CAWT IS MIKOJLHHUKOB

2. http://www.ealhimikov.net - O6pa3oBarenbHbIi CAlT AJIS IIKOJIBHUKOB

3. http://www.echem.msu.su - DiekTpoHHast GHOINOTEKA 10 XUMHUH

4.  http://www.chemistry-chemists.com/index.html snekrponHblii kypHan «XHMUKH H
XUMHUSI»

5. http://www.knigafund.ru/-  snekTpoHHas ~ OMONMOTEYHAs  CHUCTEMa  HW3/ATENILCTBA
«Kuurapona»

6.  http://biblioclub.ru/- Yuusepcuterckas 6ubnmuorexka Online

7. www.e.lanbook.com- siiekTpoHHas OMOIMOTeUHas cucTeMa «JIaHby»

8.  http://library.miit.ru- snekrponnas oudauoreunas cucrema MUUT
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TEMATHYECKOE INTAHUPOBAHHUE

Homep Tema Kou-Bo
TeMbI 4acoB
1 cemecTp
1 Pa3nen 1 OcHOBBI OPraHn4yecKoii XuMum 34
2 Beenenue 4
3 YreBogopoipl U UX MPUPOIHBIE HCTOUHUKH 8
4 Kucnoponcoaepxkaiiue opraHM4ecKue CoOeIMHEHUS 12
5 A3zoTcoJieprkalyie opraHun4eckre CoeIMHeHus 6
6 VckyccTBeHHBIE M CHHTETUYECKHUE MTOJTHUMEPHI 4
CamocTosTenbpHas pabora 13
Koncynbranuu 4
Hroro: 51
2 cemecTp
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TemaTnuyeckoe MIIAHNPOBaAHUE

1 cemecTp
Xumusa (34 4.)
Ko floma Ili1anupyemble pe3yJibTaThl 00yUeHUs Bret
- 1IHee U
N BO Conepskanne 3amaH IIpeamerHbie MeTanpeamMeTHbie dopm
ya MaTepuaJa ue bl
co KOHT
B poJst
1 cemecTp
Yueouuk: ["abpuensa O. C. Xumust. (bazoserii ypoBens) 10: yuebnuk / O. C. I'abpuensa.— OOO [poda, 2020. — 152 c.;
Pasnen 1 OcHoBbl oprannyeckoii xumun (34 4)
Bgenenue (4 1)
[Ipenmer opranuueckoi XapakTepu30BaTb OCHOBHBIE ATAlbl PA3BUTHSI | - UCIIOJIb30BAHUE OCHOBHBIX METOJIOB TTO3HAHUS
xumun. Knaccudukanus OpraHUYECKON XMMUH, OPTAaHUYECKYIO XUMUIO | M UX MPUMEHEHHE JIJIsi IOHUMaHUS Pa3InuHbIX
OpPraHUYECKUX BemecTB. | §1, §2 | ¢ TOYKHU 3pEHUS NPEAMETa U3YUYCHHUS. CTOPOH OKpYKarollel NeHCTBUTENIbHOCTH;
1 2 dopmynuposams ~ OCHOBHBIE  IOJIOKEHUS | - BJIAJI€HUE OCHOBHBIMH HMHTEJUIEKTYalbHBIMU b, CP
TEOPUH XUMHUYECKOTO CTPOEHUS onepalusIMu;
A. M. byrneposa. - MO3HaHUE OOBEKTOB OKPYXkAlOIIEro Mupa B
OCHOBHBIE  HOJIOKEHUA Pa3nuuark NOHATUSA «BaJIE€HTHOCTHY U IUTAaHE BOCXOXJEHHS OT aOCTPakTHOTO K
Teopun A. M. ByTieposa «CTENEeHb OKUCIICHUS». KOHKPETHOMY;;
JlaGopatopHas  paboTa CocTaBiATh MOJIEKYJISIPHBIE U CTPYKTYPHBIE - CIMOCOOHOCTh BBIBUTATh HJIEW W HAXOIUThH
Nel «Teopust cTpOeHUS (bopMyIIBL. CpencTBa, HEOOXOIUMBIE /ISl UX JTOCTHIKEHUS,
OpraHMYeCKHX KnaccuduimpoBaTs KOBaJIeHTHBIE CBS3H 110 - yMeHue (HopMyIHpOBaTh LENU U OMPEIEITh
COCTMHEHMIT §1, §2 | KPaTHOCTH. 3aJa4u B CBOEH II03HABATEJILHOM
2 2 OOBSICHITH SBIIEHWE M30MEPUU M B3aUMHOE | I€ATEIbHOCTH, ONpEAeNsATh CcpeAcTBa A | JIP
BIIMSIHME aTOMOB B MOJICKYJIE JOCTHKEHHUS 1IeJIed U pellleHus 3a/1ay;
- OmpenensaTh pPa3HOOOpa3HbIE HCTOYHHKHU
TOJTYYEHUS HE0OXO MO XUMHYECKON
nH(OpMALUK, YCTAHOBJICHHE COOTBETCTBHS
comepxkaHuss W GOPMBI  TIPEACTABIICHUS

MH(POPMAIIMOHHOT'O POYKTA ayJAUTOPUH;
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- yMEHHE TPOAYKTHBHO  OOWATbcd U
B3aUMOJICHICTBOBaTh B IMPOIECCE COBMECTHOMN
ACATCIIBHOCTH, YUYHUTBIBATH IIO3ULUHU APYTHUX
YYaCTHUKOB  JICSATEIBHOCTH,  IPPEKTUBHO
paspemats KOHQIUKTHL;

- TOTOBHOCTh K KOMMYHHKAIIHH;

- YMEHHE MCIOJIb30BATh CpezicTBa
UHPOPMALMOHHBIX M  KOMMYHUKAIMOHHBIX
TEXHOJIOTUH B peliCHUN KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX U OPraHM3allMOHHBIX 3aJa4y
c coOmoneHneM TpeOOBaHUI 3PrOHOMUKH,
TEXHUKH 0e30I1acHOCTH, TUTHCHBI,
pecypcocOepeKeHUs, MPAaBOBBIX U ATHYECKUX
HOPM, HOPM HH(DOPMAIIMOHHOU OE30TTaCHOCTH;
- BJAJICHUE SI3BIKOBBIMU CPEICTBAMU, B TOM
YUCJIIC U A3BIKOM XUMHU.

1. Yri1eBogopoabl U MX NPUPOJIHbIEe UCTOYHUKH (8 4)

[IpupoansIii ras.
AJKaHbI.

§3

AJTIKEHBI.
Ankanuensl. Kayayku

§4.5

AlleTHIIEHOBBIE
yIi1€BO0poAbl. benzon —
MPEACTABUTEND
apOMAaTUYECKHUX
YTJIEBOJOPOIOB.

§6, §7

Hedtp u ciocoOs1 eé
nepepaboTku. IIpoyKThl
nepepadoTKu HEPTH.
JlaGoparopHas paboTa

Ne 2 «Hed1b 1 mpoayKTHI
e€ mepepaboTKM»

§8

XapakTepu3oBaTh COCTaB ¥ OCHOBHBIC
HaIpaBJICHUsI IEPepadOTKU U UCIOJIH30BAHUS
MIPUPOJIHOTO Ta3a.

dopmyIHpoBaTh oTnpeaeNeHusl:
YTJIEBOJIOPOIBI, oOmas dbopmymna,
CTPYKTypHasT ¥ MOJEKyIsapHas (OpMYIIbI,
aJIKaHBbI, AJIKCHBI, AJIKaIUCHBI, AJIKUHBI,

apeHBbl.
XapakTepu3oBaTb  COCTaB, CBOMCTBa U
MIPUMEHEHUE OCHOBHBIX KJIACCOB
YIJI€BOI0POOB c TOYKH 3peHus

0COOEHHOCTEH CTPOEHUS UX MOJIEKYI.
XapakTepu30BaTh COCTaB ¥ OCHOBHBIC
HarpaBJIeHus nepepaboTku HedTH.

Paznuyars HedTsiHBIE (QpaKIUU U OMHUCKHIBATDH
00J1aCTH UX IPUMEHEHUSL.

Oco3HaBaTh HEOOXOJMMOCTh XHMHUYECKHX
Croco0OB MOBBIIIEHUS KauecTBa OCH3UHA.

- ACITOJIb30BaHNE OCHOBHBIX METOJOB ITO3HAHUS
Y UX NPUMEHEHUE JJI1 OHUMAaHUS Pa3IMYHbIX
CTOPOH OKPYKarOUIEN NEeUCTBUTEIBHOCTH;
-BJIa/ICHUE€ OCHOBHBIMU HHTEIJIEKTYaIbHBIMHU
onepauusmMu;

- MO3HaHUE OOBEKTOB OKPYXKAIOIIET0 MHUpa B
IJaHe BOCXOXACHUS OT aOCTpakTHOTO K
KOHKPETHOMY;

- CHOCOOHOCTH BBIJIBUTaTh HACU M HAXOIUTh
CpeICTBa, HEOOXOAUMBIE JIJISl KX JOCTHIKCHUS,

- ymMeHue (HopMyIUpOBaTh LIETU U ONPEACIAThH
3374 B cBOEH MMO3HaBaTEIILHOMN
JEATEIIbHOCTH, ONpPENeNaTh CpeACTBa IS
JIOCTUKEHHMS LEJIEN U PELIEHUs 3a1ayY;

- OompenensaTh Pa3sHOOOpa3HbIE HMCTOYHUKH
MOJy4YECHUS HEO0O0XO0IUMOM XUMHYSCKOMN
nH(pOpMaNUKi, YCTAaHOBJIEHWE COOTBETCTBUS
comepkaHuss W (HOpPMBI  MIPEICTaBICHHU

B, T

@0, T

CP

JIP
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MH(OPMAIIMOHHOTO MTPOYKTA ayIUTOPUU;

- yMEHHE TpPOAYKTHBHO  OOWIAThCA U
B3alMMO/JICIICTBOBATh B IIPOLIECCE COBMECTHOM
JEATEIbHOCTH, YYMTBIBATh IO3ULUU JPYTUX

YYaCTHUKOB  JEATENbHOCTH,  3(PPEKTUBHO
paspemaTb KOH(IMKTEHI,

- TOTOBHOCTb K KOMMYHHKAIIHH;

- yMEHHE UCIIOJIb30BATh cpexacTBa
WHPOPMAIIMOHHBIX ¥ KOMMYHHKAIMOHHBIX
TEXHOJIOTUH B  pEIIeHUH  KOTHUTHBHBIX,

KOMMYHHUKATHBHBIX ¥ OPTaHU3alMOHHBIX 3a/1a4
¢ coOmofeHueM TpeOOBaHUM 3PrOHOMMKY,
TEXHHUKH 0e301macHOCTH, TUTHEHBI,
pecypcocOepekeHtsi, MPaBOBBIX M ATUYECKUX
HOPM, HOPM HH(pOPMAIIOHHOH 0€3011acCHOCTH;
- S3BIKOBBIMH CpC€ACTBaAaMH, B TOM 4YHCIC U
SI3BIKOM XUMHHU.

2. Kucjopoaconep:kamue opranndeckue coeqnneHus (12 1)

CHI/IpTI)I. Ha3sniBats CIIMPTHI 10 MC)I(IIYHaPOI[HOfI - UCIIOJIB30BaHHUEC OCHOBHBIX METOA0B IIO3HAHUA

®enoin. CtpoeHue u HOMEHKJIIaType. U UX IPUMEHEHUE AJI1 MOHUMAHUS Pa3INYHbIX

cBoiicTBa. JlabopaTopHas XapakTepu3oBaTb  CTPOCHHE,  CBOMCTBA, | CTOPOH  OKPYXKAIOLIEW JEHUCTBUTEIBHOCTH;-
pabota Ne3 «CriupThl, CrocoObl TONyYeHHUsl U 00JacTU MPUMEHEHHUS | BIaJeHUE OCHOBHBIMH HWHTEIUICKTyalbHBIMU
q)HSI/I‘IeCKI/IG n NpEaACIbHBIX OJHOATOMHBIX CITUPTOB. OrcpanursiMu,

XUMUYECKHE CBOMCTBA XapakTepu3oBaTb ~ CTPOCHHME,  CBOMCTBA, | - MO3HAHUE OOBEKTOB OKPYKAIOIIETO MHUpPA B
CIOCOOBI TIOJIYYeHHSI U 00JIaCTH MPUMEHEHHUS | TUTAHE BOCXOXKJIEHUS OT aOCTpPakTHOTO K
¢benomna. KOHKPETHOMY;

§9,10

NnentudunmpoBars BemecTBa ¢ MOMOIIBIO
KaueCTBEHHBIX PEAKIUH.

Ha6nronath, caMOCTOATENBHO MPOBOAUTH U
ONUCHIBATh XMMUYECKUN IKCIIEPUMEHT
XapakTepu3oBaTb  CTPOCHHE,  CBOMCTBA,
CrocoObl TIONyYeHUsI U 00J1aCTH MPUMEHEHUS
dbopManbaeruaa u areranbpiaeruia.
NnentudunupoBaTh ambAeTUABl C MOMOIIBIO
KAUYECTBEHHBIX PEAKIUN.

- CHOCOOHOCTH BBIJIBUTATh WJEU W HAXOIWTH
CpeICTBa, HEOOXOAUMBIE JIJISl KX JOCTHIKCHUS,
- ymMeHue (HopMyIUpOBaTh LIETU U ONPEACIAThH

3a7a4u B cBOEH MMO3HAaBaTEIILHOM
JEATEIIbHOCTH, ONpENeNiaTh CpeACcTBa IS
JIOCTMKEHHMS LEIeH U pEeLIeHUs 3a/1ay;

- OompenensaTh Pa3sHOOOpa3HbIE HCTOYHUKH
MOJIy4YECHUS HEe0OX0aUMOIt XUMHUECKOU
vH(pOpMalUK, YCTAHOBJIEHWE COOTBETCTBUS

JIP
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AJII)I[GI‘I/II[I)I 1 KE€TOHBI.

§ 11

CoOmronath npaBuia HKOJIOTHYCCKHU
IPaMOTHOTO ¥ 0€30MacHOro OOpamieHusT ¢
dbopMaIbIeTHAOM.

cogepkaHuss U (HOpMBI  MpencTaBICHUS
UH(POPMAIIMOHHOTO MPOAYKTA ayJAUTOPHH,

- yYMEHHE TPOAYKTHBHO  OOwmWAThca U
B3aUMOJICHICTBOBaTh B IMPOIECCE COBMECTHOM
ACATCIIBHOCTH, YUYHUTBIBATH IIO3UIUHU APYTIUX
YYaCTHUKOB  JICSATEIBHOCTH,  IPPEKTHBHO
paspemiats KOHQIUKTHL;

- TOTOBHOCTh K KOMMYHHKAIIHH;

- YMEHHE MCIOJIb30BATh CpezicTBa
WHPOPMAIIMOHHBIX ¥ KOMMYHHKAIMOHHBIX
TEXHOJIOTUH B  pEIICHUH  KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX WU OPraHU3allMOHHBIX 3aJ1a4
Cc coOmoaeHreM TpeOOBaHUN 3PrOHOMUKH,
TEXHUKH 0e30I1acHOCTH, TUTHCHBI,
pecypcocOepeKeHUs, MPAaBOBBIX U ATHYECKUX
HOPM, HOPM HH(DOPMAIIMOHHOU OE30TTaCHOCTH;
- BJIQJICHUE SI3BIKOBBIMU CPEICTBAMU, B TOM
YUCJIIC U A3BIKOM XUMHU.

8
9 KapOoHoBbIE KHCTTOTHI. §12 | Xapakrepu3zoBaTb  CTpPOEHHE,  CBOWCTBA,
CHocoObl MOJyYeHHUs U O0JIaCTH NMPUMEHEHUS
CrnosxHble 3(upBbl. MYpPAaBbUHOMN U YKCYCHOU KHCIIOT.
XKupsl. Mbuta. HaGnronate, caMoCTOSTENBHO MPOBOJAUTH U
JlaboparopHas paboTa ONMCHIBATh XUMUYECKUHN SKCIIEPUMEHT
Ned «Kupsel u Mbu1a» Cobmonath IpaBuia JKOJIOTUYECKH
rPaMOTHOIO U 0€30MacHOro oOpalieHust ¢
KHCIIOTaMH. OnwuceiBaTh peakuuu
10 §13 | orepudukanuu Kaxk oOpaTUMOW OOMEHHBII

MPOLIECC MEXKY KUCIOTAMH U CIIUPTAMHU.
XapakTepu3oBaTb  CTPOCHHE,  CBOMCTBA,
CrocoObl TONyYeHUsI U 00J1aCTH MPUMEHEHUS
KHUPOB.

YcranaBnuBaTh 3aBUCUMOCTh MEXIY
(GU3MYECKUMHU CBOWCTBAMU JKHUPOB, COCTABOM

- UCTI0JIb30BaHUE OCHOBHBIX METO/IOB IMO3HAHUS
U UX IPUMEHEHUE JJI1 MOHUMAHUS Pa3INYHbIX
CTOPOH OKPY’KaOUIEH NEeHCTBUTEIBHOCTH;

- BJAQJICHUE OCHOBHBIMH HMHTEIJIEKTYalbHBIMHU
oTIepalUsIMHU;

- MO3HaHUE OOBEKTOB OKPYXKAIOIIET0 MHUpa B
MJaHe BOCXOXKACHHS OT aOCTpaKTHOTO K
KOHKPETHOMY;

- CcrMOcOOHOCTh BBIABUTATh HAEU U HAXOIUTh
CpencTBa, HEOOXOUMBIE ISl UX JTOCTHIKEHUS,

- yMeHue (HopMyIHpOBaTh LENU U OMPEIETITh
3a1a4n B cBOen IMO3HaBaTEILHOU
NEeSATEIbHOCTH, ONpEeAeNsaTh CpeAcTBa s
JOCTIDKCHHUS TIEJIeH U PEIIeHUs 3a/1a4;

- OmpenensaTh pPa3HOOOpa3HbIE HCTOYHHKHU
TOJTYYEHUS HE0OXO MO XAMHYECKON
nH(OpPMALUY, YCTAHOBJCHHE COOTBETCTBHS

CP,
B, PT

@O0, b

JIP,
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UX MOJIEKYJ U IIPOUCXOKICHUEM.

HaGmionate, mnpoBOOWTH, ONHCHIBATH U
¢buKcupoBatb pe3yJIbTaThI
JIEMOHCTPAIIMOHHOTO ¥ J1a0OpaTOPHOTO

XUMHUYCCKUX SKCIICPUMCHTOB

cogepkaHuss U (HOpMBI  MpencTaBICHUS
UH(POPMALIMOHHOTO MTPOAYKTA ayAUTOPHH;

- yYMEHHE TPOAYKTHBHO  OOwmWAThca U
B3aMMOJCHCTBOBATh B IPOLIECCE COBMECTHOM
NESATENIbHOCTH, YYUTBIBATh IO3ULMM APYTUX

VYrneBomsr: OnpeaensaTh MPUHAIICKHOCTh OPraHUYECKHUX | YIACTHUKOB  JI€ATENBHOCTH,  3(QeKTUBHO
Momnocaxapusl. COCIMHEHUH K yTIeBOAAM. paspemiats KOHQIUKTHL;
Hucaxapunbl u Paznuyate MOHO-, AM- W TOJIMCAaxXapuabl IO | - TOTOBHOCTh K KOMMYHHUKALIWH,
TI0JIMCAaXAPHIBL. §14,1 | ux criocoGHOCTH K THAPOIH3Y. - yMeH#He UCII0Jb30BaTh cpencTsa
11 S5 [IpuBoaMTE  TpUMEpHl  HpeicTaBUTENEH | MHPOPMALMOHHBIX U KomMMyHHKaiuoHHbx | MO, b
Ka)XJIOM TPYIIIBI YTIIEBOOB. TEXHOJIOTMI B PEIIEHHMH  KOTHUTHUBHBIX,
Hab6nronaTh, IpoOBOIUTE, ONMCHIBATH U KOMMYHHUKATHUBHBIX U OPTaHU3AIMOHHBIX 33124
(UKCUPOBATH PE3yIbTAThI C coOmoaeHueM TpeOOBaHUN SPrOHOMHUKH,
JIEMOHCTPAIIMOHHOTO U JTA00OPAaTOPHOTO TEXHUKU 0€30IMacHOCTH, TUTHEHBI,
JIaboparopHras pabora §14,1 | xummdeckux 3KCHEPUMEHTOB. [IpoBOAUTH, pecypcocOepexeH s, TPaBOBbIX M ITHYECKUX
12 Ne5 «¥Yrnesoabn» S OMHCHIBATh M PUKCUPOBATH PE3YIbTATHI HOPM, HOPM HH(DOPMAIIMOHHOU OE30TTaCHOCTH; JIP
71a00pPaTOPHOTO XUMHYECKOTO IKCTICPUMEHTA. | - BJIAJICHUE A3BIKOBBIMU CPEACTBAMH, B TOM
YUCJIC U SI3bIKOM XHUMUH.
3. A30TCo/iep Kale OpraHudeckne coequHeHus (6 1)

13 AMUHBIL. §16 OnpenensiTsb NPUHAVIEKHOCTD | - HCMOJB30BAHHE  OCHOBHBIX — METOMOB | 1
AMMHOKUCIIOTHI. OpPraHWYEeCKOT0 COCIWHEHUS K aMHuHaM, | IO3HAHHWS W MX MPUMEHEHHE IJII TOHHUMaHUs ’
benku. Ctpoenue u aMUHOKHCIIOTaM Ha OCHOBE aHaJM3a COCTaBa | Pa3IMYHBIX CTOPOH OKpY>Karoleu
cBoricTBa. HyknenHoBbie MOJIEKYIL. JIEHCTBUTEIIBHOCTH;
kucnotel. JlaboparopHas XapakTepus3oBaTh CTpOEHUE, CBOMCTBA | - BJIaJICHUE OCHOBHBIMH HMHTEIJIEKTYaJIbHBIMHU
pabota Ne 6 AMUHOB M aMUHOKHCIJIOT. onepanusMu;

«XUMUYECKHUE CBOMCTBA Xapaktepus3oBaTh COCTaB, CTpOEHHE, | - TO3HaHHE OOBEKTOB OKPYXKAIOIIETO MHUpa B
OCIIKOBY» CTPYKTYPY U CBOMCTBA OEJIKOB. MJaHe BOCXOXKJEHHUSI OT aOCTPAKTHOTO K

14 §17, | Unentuduuupopats GEIKH. KOHKPETHOMY; P
18 OnuceIBaTh OMOJIOrOYECKHE CBOMCTBA OEJIKOB | - CIIOCOOHOCTH BBIJIBUTATh HUAEH W HAXOIUTH

HA OCHOBE MEXIPEAMETHBIX CBSI3eH XUMHUU U
owonmoruu.  IlpoBoguth, HaOMIOMATE |
OMHCHIBATh XUMHUYECKUN OJKCHEPUMEHT st
MOJATBEP)KIICHUS  CTPOSCHUS W CBOWCTB
pa3JMYHBIX OPraHWYEeCKUX COSAUMHECHHMA, a
TakKe WX WICHTU(OUKANUA C ITOMOIIBIO

CpeNCTBa, HEOOXOAUMBIE JIJISl MX JOCTUKCHHUS,

- yMeH#e (OpMYIUPOBATH IEIH U OMPEILISITh
3a7a4u B cBOcH MMO3HaBaTEeIbLHOM
JIEITENIBHOCTH, ONPENeNATh CpeAcTBa IS
JIOCTMKEHUS LETIeH U PELIEHUs 3a1ayY;

- ONpeAeNsITh Pa3sHOOOpa3HbIE HCTOYHUKHU
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KA4ECTBEHHBIX PEAKIUN.

[OTy4YEHUS HE00X0 MO XUMUYECKON
uHGOpMALlUY, YCTAaHOBJIEHHUE COOTBETCTBHUS
comepkaHuss W (GOpPMBI  TPEACTABICHUS

MH(OPMALIMOHHOTO MTPOIAYKTA ayIUTOPUU;

[IpakTuyeckas padora [IpoBoauTh, HaOMIOJATh W  ONUCHIBATH
No 1 «MnenTuduxanus XUMHUYECKUN SKCIEPUMEHT JUIs | -  YMEHHE INPOAYKTHBHO  OOIIATbCs U
OpraHHYECKHUX HOATBEPKACHUSA CTPOCHUS Hu CBOWCTB | B3aUMOJICKCTBOBATh B IIPOLIECCE COBMECTHOM
COEIIMHEHUI pPa3IMYHBIX OPraHUYECKUX COCAUHEHUM, a | ACATEIBbHOCTH, YYHUTHIBATH ITO3MIHUU JAPYrUX
TakKe WX WICHTU(OUKANUKA C TOMOIIbI0 | YIaCTHUKOB JIeITEeILHOCTH, 3¢ exTUBHO
Ka4eCTBEHHBIX PEAKIUM. paspeniarb KOH(IMKTHL,
- TOTOBHOCTh K KOMMYHUKAIIHH,
- YMEHHE HCIIOJI30BaTh cpencTBa
15 MH(OPMALIMOHHBIX U  KOMMYHHKAIlMOHHBIX | [IP
TEXHOJOTMI B  PEIICHUWHM  KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX U OPraHU3aIllMOHHBIX 3a/1a4
Cc coOmoacHUEM TpPeOOBaHWI APrOHOMHKH,
TEXHUKU 0e30I1acHOCTH, TUTHCHEL,
pecypcocOepexeHusi, MPaBOBbIX U STUYECKHUX
HOPM, HOPM HH(OPMAIIMOHHOW 0€30TIaCHOCTH;
- BJAJCHUE SA3BIKOBBIMH CpPEJACTBAMH, B TOM
YUCJIE U A3BIKOM XUMHU.
4. UcKycCTBeHHBbIE U CHHTETHYECKHE MoJuMepsl (4 1)
HckyccTBeHHBIE Knaccudumnuposats MOJIMMEPBI o | - HWCIO/JIb30BAaHUE  OCHOBHBIX  METOJIOB
MOJIMMEDHI. Pa3IUYHBIM OCHOBAHUSIM. MO3HAHMUSI U UX TPUMEHEHHE /I TTOHUMaHUS
CuHTETHYECKHUE Paznmmuath HCKYCCTBEHHBIE MOJIMMEDBI, | Pa3IUYHBIX CTOPOH OKpY>Karoleu
OpTraHUYECKHE KJIacCU(PUIIUPOBaTh MX W WUTFOCTPUPOBATH | NEUCTBUTEIHHOCTH;
COCIMHCHMUS. IPyNIbI IOJTUMEPOB MPUMEPAMHU. - BJIQJICHUE OCHOBHBIMH HMHTEJUIEKTYaJIbHBIMHU
Paznmuuathb MOJIMMEPU3AIUIO U | omeparusimMu;
16 § 21, | nonukoHAEHCALHIO. - TIO3HAHHE OOBEKTOB OKPYKAIOIIET0 MHpa B CP
22 [IpuBomuT,  OpUMEpPHl  3THUX  CIOCOOOB | IJIAHE BOCXOXJAEHHS OT aOCTPAaKTHOIO K
MOJIy4EeHUS TOJIUMEPOB. KOHKPETHOMY;
OnuceIBaTh CHHTETHYECKUE Kay4dyKH, | - CIIOCOOHOCTh BBIBUTATh WJIEW W HAXOJUTH

IIJJaCTMAcChl M BOJIOKHA Ha OCHOBE CBS3U
CBOMCTBAa — MPUMEHEHUE

VYcraHaBiIMBaTh CBSI3M MEXAY CBONCTBAMHU
MOJIMMEPOB U 00J1aCTIMU UX IPUMEHEHHS

CpeICTBa, HEOOXOAUMBIE JIJISl MX JOCTUKCHHUS,

- yMeH#e (OpMYIUPOBATH IEH U OMPEILISITh
3a7a4u B cBOcH MMO3HaBaTEeILHOU
JIEITENILHOCTH, ONPENeNATh CpPEeACcTBa  JJIS

20
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[IpakTuyeckas pabora [IpoBoauTh, HAOMIOAATH W ONUCHIBATH
Ne 2 «Pacnio3zHaBanue XUMHUYECKUN AKCIEPUMEHT TUIA
IUIACTMACC U BOJIOKOH)Y UACHTHU(HUKAIIMM TJJAaCTMACC M BOJIOKOH C

INOMOIIBIO KAYECTBCHHBIX peaKuHﬁ.

§23

JOCTHOKEHUS 11eTIel U pelieHus 3a/1a4;

- ONpeneNiaTh pa3HOOOpa3Hble HCTOYHHKHU
MOJIYYEHHUS HE0OXO0MMOM XUMHYECKON
uH(pOpMallK, YCTAHOBJIIEHHE COOTBETCTBUS
comepkaHuss W (OpPMBI  TPEACTABICHUS
MH(OPMALIMOHHOTO MPOIAYKTA ayIUTOPUU;

- yMEHHE TpPOAYKTUBHO  OOIIAThCI U
B3aMMO/ICIICTBOBATh B MPOIECCE COBMECTHOU
NEeSITeTbHOCTH, YYWUTBIBATh MO3UIMU JPYTUX
YYaCTHMKOB  JEATENbHOCTH,  3(pdexTuBHO
pazpeiaTh KOHQIUKTHI;

- TOTOBHOCTh K KOMMYHUKAIIIH;

- yMEHHE UCIIOJIb30BATh CpeacTBa
WHPOPMALIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJOTUII B  pEIIEHUH  KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPTraHU3allMOHHBIX 33]a4
¢ coOmrogeHreM TpeOOBaHUN HSPrOHOMUKH,
TEXHUKH 0€30MacHOCTH, THTUCHBI,
pecypcocOepexeHusi, MPaBOBbIX U STUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30TIaCHOCTH;
- BJIaJICHUE S3bIKOBBIMU CPEJICTBAMHU, B TOM
YHCIIE U SI3bIKOM XUMUH,

ITP

CamocrosiTesibHas padora (13u.)

n/n

Kou.
4acoB

Tema Buas1 pador

dDopmMa 0TYETHOCTH Cpok cnaun

[Ipenmer opraHu4ecKO XUMUU

OTBeTuTh Ha BOIIPOCHI TECTA Pabora ¢ Tectom CeHTﬂ6pb

Knaccudukanust opraHI4ecKrX BEIIECTB

OTBeTuTh Ha BOIIPOCHI TECTA Pabora ¢ Tectom CCHTH6pB

[IpupoaHblit ra3. AnkaHsl

OTBeTUTH Ha BOIIPOCHI TECTA Pabora c Tecrom CEHTSIOpb

Anxanuensl. Kaydayku. OTBeTuTH Ha BOIIPOCHI TECTA Pabota ¢ Tecrom OKTSIOpb

o | W iDN |-

Rl | PR

CuHTeTHYECKHE KayqyKH

OTBeTUTH Ha BOIIPOCHI TECTA Pabora c Tecrom OKTSIOpb
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6 1 | ApomaTuueckue yriaeBoaoposl OTBeTuTH Ha BOIIPOCHI TECTA Pabota ¢ Tecrom OKTSIOpb

7 1 | Hedts u ciocoOsI €€ nepepaboTku OTBeTUTH Ha BONPOCHI TECTA Pa6oTa ¢ Tecrom OKTSOPH
Cruptel, Dusnueckue #W XUMHYECKUE

8 1 . OTBETUTH HA BOMIPOCHI TECTA Pabora ¢ Tecrom HOSIOpb
CBOWCTBA

9 1 | Couprst OTBETUTH HA BOMIPOCHI TECTA Pabora ¢ Tecrom HOSIOpb

10 1 | Kap6oHOBBIE KHCIOTHI OTBeTUTH Ha BOMPOCHI TECTA Pabota ¢ Tecrom HOSIOPb

11 1 VriaeBonasl OTBETUTH HA BOIIPOCHI TECTA Pabora ¢ Tectom nexkabpb

12 1 | benku OTBEeTUTH Ha BOMPOCHI TECTA PaGota ¢ Tecrom nexkadpb
HckyccTBeHHBIE u CHHTETHUYCCKUE

13 1 OTBeTUTH Ha BOIIPOCHI TECTA Pab6ota ¢ Tecrom nekadpb
TTOJINMEPBI
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2 cemecTp
Xumusa (36 4.)

1. Tabpuensn O.C. Xumus. 11 knacc: yueOHHK: 6a30BbIi ypoBeHb. — 8-¢ u3n. — M.: Ilpocsemenue, 2021. — 223c.

Pa3nen 2 Teopernueckue ocHOBbI xumumn (36 4)

1.Ctpoenue atroma u nepuoanuecknii 3akon .. MenpaesieeBa (6)

OcHOBHBIE CBEIEHUS O AprymMeHTHpOBaTh CI0XKHOE CTPOEHUE aromMa
CTPOCHHUH aTOMOB. KaK CHCTEMBI, COCTOAIIEH U3 AIpa H
18| 2 CocTosiHHE AJIEKTPOHOB B § 1 AJIEKTPOHHON 00O0JIOUKH.
aTOM€ XMMHYECKOI 0 XapakTepHu3oBarTh YPOBHU CTPOCHUS
JJIEMEHTA. BELIECTBA.
[lepnoauueckuii 3aKoH u OnucelBaTh CTPOEHHEM aTOMa XHMMHUYECKOTO
NEepUOANYECKAs CUCTEMA JJIEMEHTA Ha OCHOBE €r0
XUMHUYECKHUX AJIEMEHTOB MI0JIO’KEHHUS B IEPUOAUUECKON crcTeEME
19 2 J. 1. MeHnaeneeBa u §2 J1. 1. MeHaeneeBa.
CTpOEHHE aToMa. 3anuchiBaTh 3JIEKTPOHHBIE M BJIEKTPOHHO-
OneKTpOHHAas rpaguyeckue bopMmybl XUMHYECKHUX
KOH(UTypaluusi aToMOB JJIEMEHTOB.
XUMHYECKHX DJIEMEHTOB. OnpenensiTb  OTHOLIEHWE  XHMHUYECKOTO
JlaGopaTtopHnast pabota AJIEeMEHTa K OMNpEeNeIEHHOMY SJEKTPOHHOMY
Ne7 «MogenupoBanue CEMEHCTBY
MOCTPOCHUS
MIEPUOANYECKOMN
TaOJINLbIl XUMHUYECKHUX
AIIEMEHTOB
20 | 2 §2

- HCIOJb30BAaHUE  OCHOBHBIX  METOJ/IOB
[IO3HAHUS U UX NPUMEHEHHE JUIsl TOHUMAHUs
pa3IMYHBIX CTOPOH OKpY’Karollen
JIeCTBUTEIIBHOCTH;

- BJIAACHHUC OCHOBHBIMHU HHTCIUICKTYAJIbHBIMU
olepaLusMy;

- IO3HaHUE OOBEKTOB OKPYXKAIOILEro Mupa B
IUIAaHE BOCXOXKJEHHS OT aOCTpPaKTHOro K
KOHKPETHOMY;

- cnocoOHOCTh BbIABUI'aTh HUACU H HAXOIAUTH
CpeCTBa, HEOOXOIUMBIE JUISl UX TOCTHUIKEHUS;

- ymeHue (opMyJIMpOBaTh LIEJIU U ONPEAEIIATh

3a7a4u B cBOEH MMO3HAaBaTEILHOU
JIEATENILHOCTH, ONPENENATh CpEACcTBa IS
JIOCTUKEHUS LETIeH U PELIEHUs 3a1ayY;

- ONpeAensTh Ppa3HOOOpa3HblE HCTOYHUKH
MOJy4YECHUS HeOOX0aUMOI XUMHUYECKOU
uH(popMaIuK, YCTAaHOBJICHHE COOTBETCTBUS
comepkaHuss #u  GOpPMBI  TPEACTABICHUS

MH(OPMALIMOHHOTO POAYKTA ayIUTOPUH;

- yMEHHEe NpPOAYKTUBHO  OOIIAThCS U
B3aMMOJICIICTBOBaTh B IIPOILIECCE COBMECTHOM
JESATEIbHOCTH, YYUTHIBATh IIO3ULUU JIPYIHX
YYaCTHUKOB  JESATENbHOCTH,  3()PeKTUBHO
pasperiatb KOH()IUKTHI;

- FOTOBHOCTh K KOMMYHUKaIIUH;
- YMEHHE UCII0JIb30BATh
MH(OPMALIMOHHBIX U

cpencTaa
KOMMYHHKAIIMOHHBIX

PT,b

@O,
B, T
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TEXHOJIOTUH B pCHIICHUN KOTHHUTHUBHBIX,
KOMMYHHUKATHBHBIX ¥ OPraHU3aI[MOHHBIX 337184
C CcoOmoJeHneM TpeOOBaHWI IPrOHOMMUKH,
TEXHUKH 0€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX U ATUYECKHUX
HOPM, HOpM HH(POPMAITMOHHOI 0€30MaCHOCTH;
- BJIAACHUC A3BIKOBBIMHU CPCACTBAMH, B TOM
YHCIIC M A3bIKOM XHMUH.

2. Crtpoenue BemecTBa (84)

XHUMHUYECKHE CBS3H.

XapakTepu30BaTh HOHHYIO CBA3b.

OnpenensaTh MPUHAMIC)KHOCTH HMOHOB K TOM
WM WHOM TPYIINe Ha OCHOBAHUU MX 3apsjia U
cocraBa.  XapakTepu3oBaThb  (hU3UUECKHE
CBOIICTBA BEILIECTB C HOHHOM CBSI3bIO
§ OnucelBaTh  KOBAJIEHTHYIO  CBSI3b,  Kak
21 3,4,5, | pe3ynbrar 00pazoBaHus OOIIUX PIEKTPOHHBIX
6 nap. XapakTepu3oBaTh (PU3UYECKHE CBOMCTBA
BEIIECTB c KOBaJICHTHOM CBSI3BIO.
XapakTepu3oBaTh METALTUYECKYIO  CBS3b.
XapakTtepu3oBath  (pU3MUECKHE ~ CBOICTBa
METaJIJIOB. XapaKTepU30BaTh BOJAOPOIHYIO
CBs3b. PackpbIBaTh poJib BOAOPOIHBIX CBSI3EH
l'azoobpazubie
29 BeniecTBa. JKuakue § 8-10 XapakTepu3oBaTh arperaTHble  COCTOSIHHS
BellecTBa. TBep/bie BEILIECTB.
BEIIIECTBA.
JlucriepcHbIC CUCTEMBI. XapakTepu3oBarh pa3IMYHbIC THUIIBI
23 Cocras BemiecTsa. 11§12 JTUCTIEPCHBIX CHCTEM Ha OCHOBE arperaTHoro
Cwmecn. ' COCTOSIHUS JUCIIEPCHOMN ¢a3zbl u
JlaboparopHas paboTa JIMCTIEPCUOHHON CPEbI.
Ne8 «/IlucniepcHblie PackpeiBaTh  ponap  pa3IMYHBIX  THUIIOB
24 CUCTEMBID». TUCTIEPCHBIX CUCTEM B JKU3HHM MPHUPOABI U

oOrrecTBa.
[IpoBoauTh, HaOMIOAATH U
XI/IMI/I'-IGCKI/Iﬁ 3KCHepI/IMeHT

OIIUChIBATH

- HCHOJb30BaHHME  OCHOBHBIX  METOJIOB
MO3HAaHUA W UX NPUMEHEHUE I NOHUMAHMS
Pa3JIMYHBIX CTOPOH OKpY’Karoleu
JIEHCTBUTEIIFHOCTH,

- BJIQJICHUE OCHOBHBIMH HMHTEJUIEKTYaJIbHBIMHU
onepauusIMu;

- MO3HaHHE OOBEKTOB OKPYXKAIOILIETO MHpa B
IJIaHE BOCXOXKJIECHUSI OT aOCTPAKTHOTO K
KOHKPETHOMY;

- CIIOCOOHOCTH BBIJIBUTaTh UJIEM U HaXOJUTH
CpeNCTBa, HEOOXOAUMBIE JIJISl MX JOCTUKCHHUS,

- yMeH#e (GOpMYIUPOBATH IEIH U ONPEILISITh

3a7a4u B cBOEH MMO3HAaBaTEeILHOU
JIEATENILHOCTH, ONPENENATh CpEACcTBa IS
JIOCTUKEHUS LETIeH U PELIEHUs 3a1ayY;

- ONpeAensTh Ppa3HOOOpa3HblE HCTOYHUKH
MOJy4YECHUS HeoOX0IUMOIt XUMHUYECKOM
uH(popMaIuK, YCTAaHOBJICHHE COOTBETCTBUS
comepkaHuss #u  GOpPMBI  TPEACTABICHUS

MH(OPMALIMOHHOTO POAYKTA ayIUTOPUH;

- yMEHHEe TpPOAYKTUBHO  OOIIAThCS U
B3aMMOJICHICTBOBaTh B IIPOILIECCE COBMECTHOM
JESATEIIbHOCTH, YYUTHIBATh IIO3ULUU JIPYIHX
YYaCTHUKOB  JESATENbHOCTH,  3()(PEKTUBHO
pasperiatb KOH()IUKTHI;

- FOTOBHOCTh K KOMMYHUKAIIUH;

B, T

@O0,
PT

B, T
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- YMCHHC HCIIOJb30BaTh cpeacTBa
I/IH(bOpMaHI/IOHHBIX u KOMMYHHKAIINMOHHBIX
TEXHOJIOTHUi B pCIICHUN KOTHHUTHUBHBIX,

KOMMYHHUKATHBHBIX ¥ OPraHU3aIl[MOHHBIX 3a/1a4
C coOmoJeHneM TpeOOBaHW IPrOHOMMUKH,
TEXHUKH 0€30MacHOCTH, THTHEHBI,
pecypcocOepexeHus, MPaBOBbIX U ATUYECKHUX
HOPM, HOpM HH(POPMAITMOHHOH 0€30MaCHOCTH;
- BJIAACHUC A3BIKOBBIMHU CPCACTBAMH, B TOM
YUCJIC U A3BIKOM XHUMHU.

3. Xumuueckue peakuuu (10 4)

[ToHsiTHE O XUMHYECKOI
peakuuu. CKOpOCTh
XMUMHUYECKON peaKIlvu.

OHpeI[eJ'IHTL MNPpUHAIIC)KHOCTDb XHUMHUYECKOU
p€akiun K TOMY MHJIM HWHOMY THUIIY Ha
OCHOBAHHH I10 PA3JIMYHBIX ITPU3HAKOB.

o5 O6paTumMocCTb. § 13, | IlonTBepxkaaTh KOJIMYECTBEHHYIO
XHUMHYECKOU peaKInu. 14, | xapakTepUCTUKY 3K30- U JHIOTEPMUUYECKUX
XHUMHYECKOE 15,16 | peakmuii pacuéramMu MO TEPMOXHUMHUYECKHM
paBHOBECHE. YPaBHEHUSM.

VYcraHaBnuBaTh  3aBUCHMOCTb  CKOPOCTH
JlaboparopHas paboTa XUMUYECKOM  peakuuu  OT  Pas3IMYHBIX
Ne9 «Ckopocth (bakTopoB.
XUMUYECKON PEaKLUn» OnuceiBathb COCTOSIHUS XUMHYECKOTO
paBHOBECHsI M MpejaraTb CIOCOObI €ro
26 CMELIEHUsT B HEOOXOAUMYIO CTOPOHY Ha
OCHOBE aHaJIM3a XapaKTEPUCTUKU pEaKUuu U
npuHuuna Jle-Ilarense.
[IpoBoauth, HaOmIOAaTh U OINHUCHIBATH
XUMHUYECKHUN IKCIEPUMEHT.
Pounb BogibI B XapakTepu3oBaTh poOjib BOJbl B XMMHUYECKUX
XUMHYECKHUX PEAKLIMSIX. nporeccax. CocraBnATth yYpaBHEHUS
Teopus §17 AIEKTPOJUTAYECKON IHCCOLMAIUA  KHUCTIOT,
27 BIEKTPOTUTHUUECKOUN 18 1;3 mienouel, coned. [IpoBoauTh, HaOMOIATE U
)

mucconuanmu. OKucianTe
JILHO-
BOCCTAHOBUTCJIILHBIC

ONMCHIBATh XUMHUYECKHH SKCIICPUMCHT

- HCHOJb30BAaHHME  OCHOBHBIX  METOJIOB
MO3HAaHUA W UX NPUMEHEHUE I NOHUMAHMS
Pa3JIMYHBIX CTOPOH OKpY’Karoleu
JIEHCTBUTEIIFHOCTH,

- BJIQJICHUE OCHOBHBIMH HMHTEJUIEKTYaJIbHBIMHU
onepauusIMu;

- MO3HaHHE OOBEKTOB OKPYXKAIOLIETO MHpa B
IJIaHE BOCXOXKJIECHUSI OT aOCTPAKTHOTO K
KOHKPETHOMY;

- CIIOCOOHOCTH BBIJIBUTATh UJIEHM U HaXOJUTH
CpeNCTBAa, HEOOXOAUMBIE JIJISl MX JOCTUKCHHUS,

- yMeH#e GOpMYIUPOBATH IEIH U OMPEIETSAThH

3a7a4u B cBOEH MMO3HAaBaTEIbLHOU
JIEATENILHOCTH, ONPENENATh CpeAcTBa IS
JIOCTMKEHUS LETIeH U PELIEHUs 3a1ay4;

- ONpeAeNsTh Ppa3sHOOOpa3HbIE HCTOYHUKH
MOJy4YECHUS HEOOXOIMMOH XUMHUYECKOM
uH(popMaIuK, YCTAaHOBJICHHE COOTBETCTBUS
comepkaHuss ©u  GOPMBI  TPEICTABICHUS

MH(OPMALIMOHHOTO MPOJAYKTA ayIUTOPUH;

- yMEHHEe TpPOAYKTUBHO  OOIIAThCS U
B3aMMOJICIICTBOBaTh B IIPOILIECCE COBMECTHOM
JESATEIIbHOCTH, YYUTBIBATh IIO3ULUU JIPYIHX
YYaCTHUKOB  JESATENbHOCTH,  3()()EKTHUBHO

B, PT
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peakuuu. DIEKTPOIHU3.

OHpe,I[eJ'ISITB THUII TUAPOJIKU3a COJIM Ha OCHOBC

pasperiatb KOH(PIUKTHI;
- TOTOBHOCTh K KOMMYHUKAIINH,

N - yMEHUE HCIO0JIb30BaTh cpeiacTBa
JlaGopatopHas pabora ;1<Ham/13a e cocTaba. . WH(POPMAIIMOHHBIX W  KOMMYHHKAITMOHHBIX
28 Nel0 «Peaxiuu, uaymme naccHUIMPOBATE THAPOIH3 conel TEXHOJIOTMI B  PEIIEHUH  KOTHUTUBHBIX, 1P
¢ 06pa30BaHUEM 0CAJIKa, IO KaTHOHY 1 aHUOHY. KOMMYHHKATHUBHBIX U OpPraHU3aIllMOHHBIX 3a/1a4
ras3a Uiy BOIbD» XapaKTepHSOBaTB poJib TAApOIH3a. C CO6JIIOI[€HI/I€M Tpe6OBaHI/Iﬁ OpProHOMHKH,
HpOBOHHTI”u HabmonaTh M ONHCHIBATE TEXHUKHU 0€e30IacHOCTH, TUTHEHEI,
XUMHUHYCCKIH SKCIICPUMCHT pecypcocOepesKeHns, TPaBOBBIX M ITHYECKHX
IM'maponus. JlabopatopHas Ornpenendarsb OKHCIUTENLHO- | yony HopM MH(OPMAIHOHHOH 6€30MaCHOCTH;
pa603a Nell «I"'uaponu3 BOCCTAaHOBHUTECIIbHEIC peaKI_II/II/IU KaK TPOUECCHI | _ pranenpe A3bIKOBBIMU CPEACTBAMH, B TOM
coJIeh» C  U3MCHEHHEM  CTENECHEH  OKUCICHHSA | yycre 1 s35IKOM XHMHUIL
AIIEMEHTOB  BEUIECTB, yYacCTBYIOIIHUX B
29 peaKkIuu. P
§ 19 | PaznuyaTh OKHUCIHMTEIh M BOCCTAaHOBUTEIb,
MIPOLIECCHl OKUCIIEHUSI U BOCCTAHOBJICHUSI.
CocraBmsare ypaBHeHuss OBP nHa ocHoBe
JIEKTPOHHOTO Oananca. OnuceiBaTh
anekTpoauns kak OBP.
4. BemecTBa u ux cBoiicta (12 4)
MeTaisl U UX CBOHCTBA XapakTepu3oBaTh PU3NYECKHE U XUMUYECKUE | -  KCIONb30BAaHME  OCHOBHBIX  METOJIOB
CBOMCTBAa METAJUIOB KaK (DYHKIIMIO CTPOEHUS | MO3HAHUS M UX TPUMEHEHHUE ISl MOHUMAaHUS
30 MX aTOMOB M KpHUCTANIOB HAa OCHOBE | pa3JIMYHBIX CTOPOH OKpY>Karoleu E T
§ 20 | mpeacraBnennit 06 OBP u monoxxeHus | IEUCTBUTEIHHOCTH; ’
METaJUIOB B  JJIGKTPOXUMHUYECKOM DSy | - BJIaJ€HUE OCHOBHBIMH HMHTEIJIEKTYalbHBIMHU
HaIpsOKCHUN. oIepauusIMu;
OnuceIBaTh 0COOEHHOCTH IIOJIOJKEHHUS | - TIO3HAaHHE OOBEKTOB OKPYXKAIOIIET0 MHUpa B
HeMmeTaluioB B I[lepuoguueckoir Tabmuie [I. | mIaHe BOCXOXKICHHS OT aOCTPAaKTHOIO K
N. MeHnneneeBa, CTpOEHHME UX AaTOMOB U | KOHKPETHOMY;
KPUCTAJIJIOB. - CIOCOOHOCTH BBIJIBHUTAaTh UJEH U HaXOJUTH
Hewmetamie! 1 ux
31 cBONCTBA § 21 | CpaBHHBaATh CIIOCOOHOCTh K QUIOTPOMHH C | CPEACTBA, HEOOXOAUMBIE JUI UX JOCTHXKEHMUS; CP
MeTajIaMH. - yMeH#e (OpMYIUPOBATH IEH U OMPEILISITh
Xapaktepus3oBaTh oOmme XHMHYECKHE | 3a0a4u B cBocH IMO3HABATCIHLHOU
cBoiictBa HeMmetaioB B cBere OBP W uXx | I€ATENIBHOCTH, OMNPEACNATh CPEAcTBa ISt
MMOJIOXKCHUS HEMETAIIIIOB B psy | JOCTHKEHH LEeJIed U PeIICHH 3a1a4;
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ANEKTPOOTPHUIIATEIILHOCTH.

Knaccudukanus Krnaccudumnuposatsb HEOPraHU4eCKue
HCOPTaHUYCCKUX BeEIIleCTBa.
COCAMHCHHUI 5 § OnuceiBaTh O0OIIME CBOMCTBA KHCIOT H
32 KucnoTel 1 ux coiicTsa. N
22,23 | ocuoBanuii B ceete TO/I.
OcHoBaHUS u 1504 0 5
CBONCTEA. pOBOINUTH, HAONIOAATh W OIKCHIBATH
XUMUYECKHHA SKCTIEPUMEHT
XapakTepus3oBaTb COJIM OPraHUYECKUX H
HEOPraHWYECKUX KHCJIOT B CBETE TEOPUU
AIIEKTPOJIMTUICCKON JUCCOIUAITHIH.
COOTHOCHTB npecTaBuTeneh coien
Comt § 18 OpPTaHWYECKUX M HEOPTaHMYECKHX KHCIIOT C
33 ) 24 ’ | cCOOTBETCTBYIOLICH KJIacCU(PUKAIIMOHHON
IPYIIION.
XapakTtepu3oBaTb  JKECTKOCTb  BOABI |
npeiarath CriocoObl €€ yCcTpaHeHUS.
OnuceiBaTh 00IIME CBOWMCTBA COJEH B CBETE
TO/I.
[TpakTuaeckast paborta No
[InanupoBath, MNPOBOAUTH, HAOIIOAATH W
3 «Pemrenue .
ONKCHIBATh XUMHUYECKHHA OKCIEPUMEHT C
AKCIIEPUMEHTAIBHBIX
34 . coOIIroiIeEHuEM MpaBui TEXHUKHA
3aJ1a4 10 OPTaHUYECKOM
N 0€e30MmacHOCTH
Y HEOPTaHUYECKOM
XUMUID)
[Ipaktrueckas padbota Ne OGpammarbcst c 1a00paTOPHBIM
4 «"enernueckas CBI3b o0opynoBaHrueM 51 HarpeBaTeIbHBIMU
MEX]Ty KJTaccaMu npuOOpaMi B COOTBETCTBHH C IPaBUIIAMH
HEOPTaHUYECKUX U TEXHUKHU 0€30I1aCHOCTH, OITHCHIBATH
35 OpPTaHHYECKUX §25 XUMHUYECKHA  JKCIIEPUMEHT C  ITOMOIIBIO
COEIUHEHUID) S3bIKa  XMMHH,  J€JaThb  BBIBOOBI  IIO
pe3yibTaTaM 3KCIIepUMEHTA.
OOBSICHITh  TEHETHYECKYI0  B3aUMOCBS3b
MEXTY KJIaccaMi OpPTaHHYECKUX "

HCOPTaHNYCCKUX COCIUHECHUI.

- ONpeneNsaTh pa3HOOOpa3HbIE HMCTOYHHKHU
MOJTy4YECHUS HE00X0aUMOK XUMHUYECKOU
uH(pOpMAallUK, YCTAHOBJICHHE COOTBETCTBUS
cojepx)aHuss W (QOPMBI  TpEACTaBICHUS

MH(POPMALIMOHHOTO MPOAYKTA ayAUTOPHUH;

- yMEHHE NpPOAYKTUBHO  OOIATBCS U
B3aMMO/JICIICTBOBATh B IIPOLIECCE COBMECTHOMU
JEATCIIBHOCTH, YYMTBIBATh IIO3MLUN JPYIHX

YYaCTHMKOB  JEATENbHOCTH,  3(pdexTuBHO
pa3pemath KOHQIHUKTHL;

- TOTOBHOCTh K KOMMYHUKAIINH,

- yMeHHue UCTIOJIb30BATh cpexacrTsa
UHQOPMAIIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTU B  PEIICHWH  KOTHUTHUBHBIX,

KOMMYHUKATHBHBIX ¥ OPraHU3allHOHHBIX 33/1a4
¢ coOirofeHueM TpeOOBaHUN SProOHOMUKH,
TEXHUKH 0e301macHOCTH, THTHEHBI,
pecypcocOepexeHus, MPaBOBBIX U ATUYCCKHUX
HOPM, HOpM MH(OPMAIIMOHHOI 0€3011acHOCTH;
- BJIAAICHUC SA3BIKOBBIMHU CPCACTBAMH, B TOM
YHCIIe U SI3bIKOM XUMUH.

CP, T
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Paznen 3 Xumusi v xu3Hb (8 1)

XUMHA U KU3Hb

Wnan.
36 CO00I1IeH
us §
19,20
JlaGopatopnast  pabora
37 Nel2 «PammonanbHOe Sanucu B
TETP
MTUTaHUC)
JlaGopaTtopHnas pabota
38 Nel3 «Moromume u 3anucu B
TETp
YHUCTAIIUE CPEACTBA»
JlaGopaTtopHnast pabora
Nel4 «3arpszuenus
BO3/IyXa HACEIICHHBIX
ITYHKTOB)
39

AHaJ'II/ISI/IpOBaTI) U OOBEKTHUBHO OLICHUBATH
JKU3HCHHLBIC CUTYyAllUH, CBA3AHHBIC C XI/IMI/Ief/'I,

HaBblkaMu  Oe3omacHOro  oOpaleHus ¢
BEILIECTBAMH, HCIOJIb3YEMBIMU B
IOBCEHEBHOM KU3HMU.

CoOmogate  mpaBumiia IrPaMOTHOIO U

0e3omacHOro oOpalleHusi C JIEKapCTBEHHBIMU
npenapaTtaMi ¥ MULIEBBIMH JJOOaBKaMH.
[TporHo3upoBaTh IOCIEACTBUS  HApYyLIEHUN
npaBwil  Oe3omacHOil paboTel ¢ OBITOBOI
XUMUEN.

XapakTepu30oBaTh pOJb OWOTEXHOJOTMH B
pELIEHUH IPOJOBOJILCTBEHHON MpoOiIeMbl U
COXpaHEHHH 3/I0POBbS YEJIOBEKa

Paznuuats OCHOBHbIE MHUHEpaJIbHbIE
ynoOpeHus. AHaIM3UpPOBATh M IUIAHUPOBATH
HKOJIOTHYECKU 0€30MacHOe MOBEJEHHE B LIESIX
COXpPaHEHHS 3/I0POBbSI U OKPYKAFOIIEH CpeIbl

[IpoBoauTh, HAOIIOJATH M OMKUCHIBATH
XUMHUYECKUN IKCIIEPUMEHT

UCIIOJIb30BAaHUE  OCHOBHBIX  METOJIOB
IIO3HAHUA nu ux MMPUMCHCHUC JJISL
MOHUMAaHUS pa3IMYHBIX CTOPOH
OKpY>KarOILEH TEMCTBUTEIBHOCTH;

- BJIaJICHUE OCHOBHBIMH
HWHTCJUICKTYAJIbHBIMHA OIICPALIUSAMMU,

- IO3HAHUE 0OBEKTOB OKPY’KAIOIIEro MHUpa
B IUIaHE BOCXOXKJICHHUS OT aOCTPaKTHOTO K
KOHKPETHOMY;;

- CHOCOOHOCTD BbBIIBUT'AaTh nacu u
HaXOIHUTh CPEJICTBA, HEOOXOAUMBIE AJIST UX
JIOCTHKECHUS

- ymeHwe (GopMynHpOBaThb LEAH U
OIIpeeIATh 3aJ1a4u B cBOEH
MO03HABATENIbHOM NEeSITeNIbHOCTH,

ONpEAeNATh CpeJICTBAa JUIsl JIOCTHIKEHUS
eneil u peuieHus 3ajady;

- OIpEeNeNATh Pa3HOOOpa3Hble WCTOYHHKH
HOJY4YEeHUsT HEOOXOIUMOM XHUMHYECKOH
nHpopmanuu, YCTaHOBJICHUE
COOTBETCTBUSl COJepkKaHUA U  (POPMBI
MIpeICTaBICHUS HMH(OPMaLIMOHHOTO
POAYKTa ayIMTOPHH;

- yYMEHHE MpPOAYKTHBHO 0OIIAThCAd U
B3aMMOJIEMICTBOBATH B nporecce
COBMECTHON JI€ATEIbHOCTH, YYMUTHIBATh
NO3ULUU JOPYTHUX YYaCTHUKOB
NeSTeNbHOCTH, 3()PEeKTUBHO paspemarhb
KOH(QJIUKTBI,

- TOTOBHOCTh K KOMMYHHUKaIlUH;

- YMEHHE  WHCIIONb30BaTb  CPEICTBA
MH(OPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUII B pEIIEHUH KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX W OpPraHU3allMOHHBIX

b, PT

JIP

PT,
no
JIP

B, JIP
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3aga4d

9ProHOMHUKH,

COOII0IEHUEM

TCXHUKH

0€30I1aCHOCTH,
TUTHUEHBI, pecypcocOepekeHUs, MPaBOBBIX
u STUYECKUX
nH()OPMAIIMOHHON OE30MaCHOCTH;

- BJIAJICHUE SI3LIKOBBIMHU CPEJICTBAMH, B TOM
YHCIIC U SI3BIKOM XHUMUH.

HOPM,

TpeboBaHU

HOpM

CamocrosiTesibHas padora (18u4.)

Kou.
Neo
o/n |13C0 Tema Buab1 pador DopMa OTYETHOCTH Cpok cnauu
B
1 2 | OcHOBHEBIE CBeICHUS O CTpOoeHHUU aTroMa. CocTaB aTOMHBIX siiep OTBeTUTH Ha BOIIPOCHI TECTA Pabora c Tecrom CEHTSIOpb
Ilepumonnueckuii 3akoH M Ilepuoguueckas CHCTEMa XUMHYECKHUX
2 2 OTBeTUTH Ha BOIPOCHI TECTA PaGora ¢ Tecrom CEHTSIOph
anemMenToB (.M. Menaeneena
3 2 | Xumudeckas CBS3b OTBeTUTH HA BOPOCHI TECTA Pabota c recrom CEHTSAOPh
4 2 | I'a3000pa3Hble, KUAKUE U TBEPAbIE BEIIECTBA OTBeTUTH Ha BOMIPOCHI TECTA PaGora ¢ Tecrom OKTSIOpb
5) 2 | ducniepcuble cucteMbl. KolmonaHble pacTBOPHI OTBeTUTH Ha BOIIPOCHI TECTA Pa6ora ¢ Tecrom OKTSI0pb
6 2 | Knaccudukanus XuMAYECKUX peaKIuii OTBeTUTH Ha BOIIPOCHI TECTA Pa6ora c Tecrom OKTSI0pb
7 2 | CKOopoCTh XUMHUECKUX peakunid. XUMHUYEeCKOe paBHOBECHUE OTBeTuTH HAa BOIIPOCHI TECTA Pa6ora ¢ Tecrom OKTSIOpb
8 1 | Teopus 3NEKTPONUTUYECKON TUCCOLUALIUU OTBeTUTH Ha BOIIPOCHI TECTA Pa6ora ¢ Tecrom HOSIOpB
9 1 | 'uaponus coneit OTBeTuTH HAa BOIIPOCHI TECTA Pa6ora ¢ Tecrom HOSIOPb
10 | 1 | DnexTponus OTBeTUTH Ha BOIPOCHI TECTA PaGora ¢ Tecrom HOSIOpB
11 | 1 | MeTayutbl ¥ UX CBOMCTBA OTBEeTUTH HA BOTPOCHI TECTA Pabota c Tecrom nekadpb

®opma arrectanun: AuddepeHunpoBanHblIil 324€éT

ITpu opopmaennn paboyei mporpamMmMbl ObIIIH HCIOIB30BAHBI CIETYIOLINE YCIOBHbIE 0003HAUYEHUS:

KP-xontponpHas pabora
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b-Oecena

DO-(hpoHTATBHBIN OITPOC
T-tect

PT-pabora B TeTpanu

CP- camocrosiTenpHas paboTa
NO-unuBuyanbHbIA OIIPOC
[1P — npakTryeckas padora
JIP — naboparopHast pabota
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Onncanue MaTepuaIbLHO-TEXHUYECKOI 0a3bl

Aymutopus Ne 308 - yueOHas ayauTopus Al MPOBEIEHHUS TEOPETHUECKUX 3aHATHH (YpOKOB),
IPAKTUYECKUX 3aHATUH, TPYNIOBBIX U WHIUBUAYAJIbHBIX KOHCYJIbTAllMM, TEKYLIETO KOHTPOJIS U
IPOMEXyTOUHOU arTecTanuu. Kabuner XumMuu 1 OMOJIOTHH.

Ocnamennocts: Kommexkt wmebenu, mepuomudeckas tabmuma JI.M. MenneneeBa, y4eOHBIC
MaTepuaibl, BHAEOMAaTepualn, IPE3CHTALUU, KOMIUIEKT Yy4eOHO-HArJIsSAHBIX Mocobuil: «Mojaenu
aTOMOB 3JIEMEHTOB, MOJEKYJbl BEUIECTB, KPUCTAIIMYECKHE PEIIETKN», XUMHUYECKas IOCyaa,
XUMHUYECKHE PEaKTUBBI.

Aymutopus Ne 229 VueOHas aynuTopus AJsl TPOBEACHUS, TEOPETUUECKUX 3aHATHH (YPOKOB),
TEKYILET0 KOHTPOJISL M MPOMEXYTOUHOH arTectanuu. KommnbrotepHsiil kiacc. Kommiekt mebenu.

Texuuueckue cpeacta ooyuenus: [1K, mynpTumenuitHoe 000pypoBaHue.

Win XP, 7 DreamSpark Premium Electronic Software Delivery (3 years) Renewal 1203984220 ,
Kaspersky Endpoint Security 10 qms Windows — 356-160615-113525-730-94, TIpasanallONetPolice
School mns Traffic Inspector Unlimited, IlpasanallO Traffic Inspector Anti-Virus powered by
Kaspersky Special, Traffic Inspector (Koutpakt 524 IBI'YIICot 15.07.2019)
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MeToanueckne MaTepuaJIbl

DpoHmanvHwlll ONPOC, YCMHIU onpoc, beceoa, paboma y 00CKu

[Tpu MHAMBHUIYATEHOM OIPOCE MPEINO/IaBATENh BBI3BIBACT 00YJAIOMIETOCS K IOCKE, KOTOPOU
oOydaromuiicss Monb3yeTcs i TOro, 4ToObl cjaenaTh HeoOxonumeie 3amucu. OTBeT
oOydaromierocss BeICIyImMBaeT Bes rpynma.  OmuOkd, JonynieHHbIe — 00ydaromumcs,
KOJUIEKTUBHO aHAJIU3UPYIOTCA M UCHPABIAIOTCS. DPOHTANBHBINA ONMPOC 3aKII0YACTCSI B BHI30OBE
MHOTHX OOYYarOIIUXCS JUIsl OTBETa HA BOMPOCHI IO pas3jiesiaM XUMUH, TpeOyromme HeOOoIbIIoro
no oobeMy OTBeTa (Harpumep, ornpeaesacHue kaHpa U (GOpMbI COUYMHEHUS, €ro aBTopa U T. II.).
Yare Bcero ornpoc MpoBOIUTCS IJIs IPOBEPKH MaTepraia, KOTOPHI HY)KHO 3allOMHHThH W 0€3
KOTOPOT0 HEBO3MOXHO YCIIEUTHOE MPOJBUKEHHE BIIEPEl B U3YUCHUU JUCIUILTNHBL.

Lenpto ycTHOTO cobecemoBaHMs SBISIOTCS OOOOIIEHHE U 3aKpeIuIeHHEe HW3YYEeHHOTO
MaTepuaia MO pasjaenaMm Xumud. [Ipy moaroroBke cieayeT HUCHOIb30BaTh JIEKIMOHHBIN
MaTepuai u yaeOHyro jguteparypy. Cienyer BHUMATEIBHO MTPOYECTh CBOM KOHCIEKT JICKITUH I10
M3y4aeMoil TeMe U PEKOMEHAYEMYIO JUTepaTypy. [Ipu 3ToM BaKHO HAYyYUTHCS BBIIEISATH CaMOe
TJIaBHOC U COCpCaoTayuBaTb Ha HCM OCHOBHOC BHHUMAHHEC IIPpHU IMOATIOTOBKE. C HE3HAKOMBIMU
TePMHUHAMH W TOHSATUSMHU CJIEIyeT O3HAKOMHUTHCS B IMpEAJIaraéMoOM TJIOCCApUH, CIOBape HIIU
OHIIUKJIOIICONHU. OtBeT Ha K&)KI{BIﬁ BOIIPOC JOJI’KCH OBITH J0Ka3aTCJIbHbBIM u
apryMEHTUPOBAHHBIM, OOYy4YaroIlIeMycsi HYXXHO YMETh OTCTanuBaTh CBOIO TOYKY 3pEHUS.
OO0yJaronieMmycsi HaJIJISKUT XOPOIIO TOJIOTOBUTHCS, YTOOBI MMETh BO3MOXKHOCTH IPAMOTHO U
MOJIHO OTBETUTHh Ha 33JJaHHbIE €My BOIPOCHI, CyMETh CAENaTh BBIBOJbI U MOKa3aTh 3HAYMMOCTh
JaHHOW MpoOJeMbl JUIsi M3ydaeMoro marepuana. Ho st Toro 49toObl MpaBHIBHO M YETKO
OTBETUTH HA IMOCTABJICHHBIM BOIPOC, HEOOXOIUMO MPABUIHHO YMEThH IMOJIb30BAThCS y4eOHOU U
JIOTIOJTHUTEIIbHON JTIUTEPATYPOU.

Tecm no xumuu

Kak u mo0as apyras ¢opma moAroToBKM K KOHTPOJIO 3HAHUM, TECTUPOBAHUE UMEET PAJ
0COOEHHOCTEH, 3HAaHHE KOTOPHIX TOMOTaeT YCIENIHO BBIOJHUTh TeCT. MOXKHO JaTh CIEAYIOLINE
METOANYECKUE PEKOMEHIALINH:

» Ilpexxne Bcero, cieqyer BHUMATENbHO M3YYUTh CTPYKTYpY TeCTa, OLEHUTh 00BbeM
BPEMEHM, BBIIEISEMOIO Ha JAHHBIM TECT, YBUJETh, KAKOTO THIIA 3aJaHHUS B HEM COJEPIKATCH.
OTO MOMOKET HACTPOUTHCS Ha padoTy.

* Jlyumie HauMHATH OTBEYaThb HA TE€ BOIPOCHI, B IPABWIBHOCTH PEIIEHUS KOTOPBIX HET
COMHEHHUH, MOKa HE OCTAHABIUBAsCh HA TE€X, KOTOPbIE MOTYT BbI3BATh JOJITUE pa3IyMbs. ITO
MO3BOJIMT YCIIOKOUTHCS M COCPEIOTOUNTHCS Ha BBIIOJIHEHUH 00JIee TPYIHBIX BOIIPOCOB.

* OueHb Ba)XXHO BCerja BHUMATEIbHO YUTAaTh 3aJaHHs A0 KOHLA, HE MBITASACh IMOHATH
YCIOBHUS «IIO TIEPBBIM CJIOBaM» WJIM BBINOJIHMB MOJOOHBIE 33JaHUS B MPEABLIYLINX
TECTUpOBaHUAX. Takas cHemka HepeIKo MPUBOAMUT K JIOCAJHBIM OIIMOKaM B CaMbIX JIETKHX
BOIIPOCAX.

* Eciim Bpl He 3HaeTe oTBeTa Ha BOIIPOC WJIM HE YBEPEHBI B IPABHIIBHOCTH, CIEAYET
HPOMYCTUTH €r0 U OTMETHUTb, YTOOBI TOTOM K HEMY BEPHYTbCS.

* [Icuxonoru Takxe COBETYIOT JlyMaTh TOJBKO O TEKyIeM 3ajaHud. Kak rnpaBuio, 3agaHus
B TecraXx He CBs3aHbl JAPYyr C JPYrOM HEMOCPEICTBEHHO, IO03TOMY HEO0OXOJMMO
KOHIIEHTPUPOBAThCS HAa JAHHOM BOIIPOCE W HAXOAWTH PELICHHUs, MOAXOIAIIME UMEHHO K HEMY.
Kpome TOro, BHIMOIHEHHE 3TOW PEKOMEHJIAIUMH JAacT eIllle OJUH IMCUXOJIOTUYECKUN APPEeKT —
MO3BOJIUT 3a0BITh O HEy/laue B OTBETE Ha MPEAbLAYIINHA BOIIPOC, €CIIU TaKOBasi UMeJa MECTO.

* MHorue 3a1aHusi MOXKHO ObICTpee pPelnTb, €CIM He MCKaTh cpa3y NMpPaBUJIbHBIN BapHaHT
OTBETA, a MOCIEA0BATEIBHO HUCKIIIOYATh T€, KOTOPBIE SBHO HE MOAXOIAT. MeTos HCKIHYEHUS
MO3BOJIIET B UTOTE CKOHLIEHTPUPOBAaTh BHUMAHHUE HAa OJTHOM-/IBYX BEPOSITHBIX BapHaHTaXx.
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e PaccyuThIBaTh BBINIOJIHECHHE Sa,Z[aHI/Iﬁ HY)XXHO BCCrja Tak, ‘ITOGBI OCTaJIOCh BpPEMS Ha
MPOBEPKY U J10paboTKy (mpumepHo 1/3-1/4 3ammaHupoBaHHOTO BpeMeHH). Torma BEpOATHOCTH
ONHCOK CBOJUTCA K HYJIO U UMEETCS BpeMs, YyTOObl HaOpaThb MAaKCHMyM OaJIOB Ha JIETKHX
3aJJaHUAX W COCPEJOTOYHMTHCS Ha PEIICHUH 0ojee TPYTHBIX, KOTOPhIE BHAUYaye MPHUIILIOCH
MPOITYCTUTh.

* [Iporecc yrajpiBaHus TPABUIBHBIX OTBETOB XKEJIATEIHLHO CBECTH K MUHHUMYMY, TaK KaK 3TO
YypeBaTo TEM, UYTO OOydaromuiics 3a0yneT O TJIaBHOM: YMEHHMH HCIOJb30BaTh HMMEIOLIHECs
HAKOILJICHHBIC B y4eOHOM Ipoliecce 3HaHMs, U OyJeT HaaesaThcs Ha yaady. Eciiu yBepeHHOCTH B
MMpaBUJIBHOCTU OTBETA HCET, HO HWHTYUTUBHO TIOABJACTCA MNPCANOYTCHUC, TO IICHUXOJIOTHU
PEKOMEHIYIOT JOBEPATh WHTYUIIUH, KOTOpas CUYUTACTCS IMPOSBICHUEM TIIyOWHHBIX 3HAHWHA H
OIIbITA, HAXOAAIINXCSA HAa YPOBHC ITIOACO3HAHU .

[Ipu MOATrOTOBKE K TECTy MO XUMHUH HE CIEAYET MPOCTO 3ay4HMBaTh, HEOOXOAUMO TOHSThH
JIOTHKY H3JIO)KEHHOTO Marepuaia. JTOMY HEMallo CIOCOOCTBYET COCTaBJICHHE Pa3BEPHYTOTO
IUIaHa, TaOJUI[, CXeM, BHUMATEIbHOE HM3YYCHHE Marepuaia. Boybliylo MOMOIIb OKa3bIBAIOT
OnyOJIMKOBaHHBIE COOPHHMKH TECTOB, VIHTEpHET-TpeHaXXephl, IO3BOJISIONINE, BO-TIEPBBIX,
3aKpEeMHUTh 3HAHUS, BO-BTOPHIX, NPUOOPECTH COOTBETCTBYIOIIUE TICHXOJOTHUECKUE HABBIKU
camMoperysaaun " CaMOKOHTPOJIA. HMenno Takue HaBBIKM HE TOJBKO ITOBBIIIAIOT
3¢ (EKTUBHOCTh MOATOTOBKH, MO3BOJISIOT 0OJICe YCIICHIHO BECTH ce0sl BO BPEMs BBITOJHCHHS
TECTa, HO M BOOOIIE CIIOCOOCTBYIOT PA3BUTHIO HABBIKOB MBICITUTEIIEHON paOOTHI.

Koumponvnas paboma (camocmosmenvuas paboma, paboma ¢ KapmouKkamu) no Xumuu

KonTponbHas pabora (camocrosTellbHas padboTa, paboTa ¢ KapTOYKAMHU) SBIISICTCS OJTHON U3
COCTaBISIONIMX Y4E€OHOUM JEeATENBHOCTH OO0yYaromierocsi Mo OBJIAJeHHI0 3HaHusMU. K ee
BBITTOJIHEHUIO HEOOXOAMMO MPHUCTYIUTH TOJIBKO TOCIIE U3YUSHHS Pa3/IeiOB XUMHUH.

[enbro KOHTPOIBHON PabOTHI (CAMOCTOSATEIBHON PAabOTHI) SABIISAETCS OMpPEIEICHHs KauyecTBa
YCBOGHHsSI JIGKIIMOHHOTO Marepuaja ¥ 4YacTh JUCHUIUIMHBL, TpeIHa3HAYeHHOW  JuIs
CaMOCTOSITEJIbHOTO U3YyYEHHUS.

3ajauu, cTOsIIME Iepes] OO0ydarolMMcs IpPU MOATOTOBKE W HANMCAaHUM KOHTPOJIbHOU
paboThI (CaMOCTOSITENEHOM PabOTHI):

1. 3aKkperieHre MOTyYeHHBIX paHee TEOPETUYESCKIX 3HAHHMA;

2. BbIpabOTKa HAaBBIKOB CaMOCTOSATENILHOM paboThI;

3. BBISICHEHHE MTOJTOTOBICHHOCTH 00yYaromerocsi K Oyaymen npakTHaeckoi padore.

KontponbHble paboThl (caMoCTOSITENIbHBIE PaOOThI) BBIMOJHSAIOTCS B AyAWTOPUH, IOJ
HaO0/IeHueM IpenojaBarens. TemMa KOHTPOJIbHOH paboOThl (CaMOCTOSTENbHONM paboTh)
U3BECTHA U MPOBOJMUTCS OHA 110 CPAaBHUTEIBHO HEJABHO HU3YUYEHHOMY MaTepHaiy.

[IperoaBaTens TOTOBHUT 3a/1aHUs THMOO IO BapuaHTaM, JTHOO MHIAWBUAYAIBHO IS KOKIOTO
oOyuaromerocs. [lo copepkanuto paboTa MOKET BKJIHOYATh TEOPETUUECKUI MaTepHall, 3a/1auH,
TECTHI, pacueThl W T.II. BBHIMOJHEHUIO KOHTPOJBHOW paboThl MPEANMIECTBYET HHCTPYKTaX
npernojiaBarers.

KitoueBbiM TpeOoBaHMEM TMpU MOATOTOBKE KOHTPOJIBHOM paboThl (CaMOCTOATEIbHOU
paboThl) BBICTYNAET TBOPYECKUH TMOAXOJ, yMeHHe oOpabaTbiBaTh W  aHAIM3HPOBAThH
UHPOPMAIINIO, JelaTh CaMOCTOSTENbHBIE BBIBOJBI, OOOCHOBBIBATH IIENIECOOOPA3HOCTh U
3 PEKTUBHOCTh Mpe/laraéMblX pPEKOMEHJAUil M pemeHuid npodiem, 4Y€TKO U JIOTUYHO
u3JaraTh CBOM MbICTH. [10ATOTOBKY KOHTPOJIBHON pabOTHI (CaMOCTOSTENHHON PabOThI) CaeayeT
HAuMHATh C MMOBTOPEHHUSI COOTBETCTBYIOILETO pa3zena Mo XMMUHU, Y4eOHBIX MOCOOM MO TaHHON
TEMe U KOHCIIEKTOB JICKITHIA.

OueHouHble MaTepHaJIbI IPH (POPMUPOBAHNH Padoyell MPOrpaMMbl
Jucuunimnsl B/1.7 Xumus
IMacnopT ¢oHIa OLIEHOYHBIX CPEACTB
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B cucreMe ecrecTBeHHO-HAyIHOTO 00pa30BaHUSI XUMUS KaK TUCIUILIMHA 3aHUMAeT BaKHOE
MECTO B MO3HAHMU 3aKOHOB NPUPOIbI, POPMUPOBAHUU HAYUHOH KapTUHBI MUPA, XUMHUYECKOU
rPaMOTHOCTH, HEOOXOJUMOMN JIsl TIOBCETHEBHOW >KM3HH, HABBIKOB 3J0POBOTO U 0€30MaCHOTO
JUTS 4eIOBEKa U OKPY’Kalolllel ero cpeapl 00pasa KU3HH, a TAKXKE B BOCIIUTAHUU 3KOJIOTUYECKOM
KYJIBTYpPbI, OPMUPOBAHUN COOCTBEHHOM IMO3UIINH IO OTHOIIEHUIO K XUMUYECKON WH(pOpMaInHy,
MOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB.

YCHenmHoCcTh W3Y4eHHUs JUCHUIUIMHBI CBS3aHA C OBJIAJICHUEM OCHOBHBIMH TOHSTHSMU
XUMHUH, HaYyYHBIMH (haKTaMU, 3aKOHAMHU, TEOPUSMHU, NIPUMEHEHHEM IOJTY4YE€HHbIX 3HAHUHN Hpu
peIIeHNN IPAKTHYECKUX 3a/1a4.

B coorBerctBun ¢ ®I'OC COO xuMmus MOXET HM3y4yaThCs Ha 0a30BOM M YIiyOJIEHHOM
YPOBHSIX.

W3ydyenne XMMHUM  OpPHEHTHPOBAaHO Ha oOecriedyeHne o0O0IIe0O0pa3oBaTeNbHON U
OOILEKYIBTYPHON MOATOTOBKUA 00YYaIOIIUXCSI.

Copep:xaHue TUCIUIUIMHBI TO3BOJISIET PACKPBITh BEAYIINE UJEU U OTAEIbHBIC MMOJIOKEHHUS,
Ba)KHBIE B TIO3HABATEILHOM U MUPOBO33PEHYECKOM OTHOILIEHUU: 3aBUCUMOCTh CBOMCTB BEIIECTB
OT COCTaBa U CTPOEHUs; OOYCIOBJICHHOCTh MPUMEHEHHUS BEIIECTB HX CBONCTBaMU;
MaTepUaJIbHOE €IMHCTBO HEOPTaHUYECKHMX M OPraHMYECKHX BEIIECTB; BO3pacTarolas poJib
XUMHUH B CO3/IaHUU HOBBIX JIEKAPCTB M MAaTEPHAIIOB, B 9KOHOMHUH CHIPbsl, OXpaHE OKPY’KarolIei
CpEeJBbl.

[IporpaMMa y4HUTHIBa€T BO3MOXHOCTH TMOJYYeHHMs] 3HAHUH B TOM UHCIE 4epe3
MPAKTUYECKYIO JIeATEeIHHOCTh. B mporpamMme colepKUTCs MPUMEPHBIA TIEPEYCHb MPAKTHICCKIX
pabot. Ilpu cocraBnenuu paboueill MporpaMMbl IpenojAaBaTeib BIpaBe BbIOpaTh U3 MEpEeyHs
paboThl, KOTOpPBIE CUUTAET HanboJIee 11e1ecCO00pPa3HBIMU, C YY€TOM HEOOXOAUMOCTHU JTOCTHXKCHHS
MPEIMETHBIX Pe3yIbTaTOB.

HﬂanupyeMbtepe3yﬂbmambt 0C60€HUA 0ucuunﬂuubt

B pesynbrare nzyuenus qucumruiiael b1 7. Xumus.

OO6yyaromuiics Hay4uTCs:

— packpbplBaTh Ha TNpUMepax poJib XUMUM B (OPMHUPOBAHUU COBPEMEHHON Hay4dHOMH
KapTHUHBI MUPA U B IPAKTHUUECKOH 1€ATEIbHOCTH YEJI0BEKa;

— JIEMOHCTPUPOBaTh Ha IpUMEpax B3aWMOCBA3b MEXKIYy XUMUEH U JPYTUMH
€CTECTBEHHBIMU HayKaMH;

— packpbIBaTh Ha IPUMeEpax IMOJIOKEHUS TEOPUHU XUMudeckoro crpoenus A.M. byrieposa;

— mnoHuMaTh ¢u3ndeckuil cmbica [lepuoguueckoro 3axona [[.J. MenneneeBa m Ha ero
OCHOBE OOBSCHATH 3aBHCHMOCTh CBONCTB XHMMHYECKHX JJIEMEHTOB U OOpa30BaHHBIX HMH
BEIIECTB OT 3JIEKTPOHHOT'O CTPOECHUSI aTOMOB;

— OOBSACHATH MPUUMHBI MHOTOOOpa3Ms BEIIECTB HA OCHOBE OOLIMX INpeJICTaBICHUH 00 MX
COCTaBE€ U CTPOCHUH;

— TPUMEHATh NPAaBWJIA CUCTEMAaTUYECKOW MEXIAYHAapOJHOW HOMEHKIATYpPhl KaK CpPENCTBA
pa3ianyeHus U UIeHTU(UKALKUY BEIIECTB [0 UX COCTaBY U CTPOEHUIO;

— COCTaBJIATH MOJIEKYJISIDHBIE M CTPYKTYpHBIE (OPMYJIBI OpPraHMYECKUX BEIIECTB Kak
HocuTenel WH(pOpMalMu O CTPOCHHUU BEIIEeCTBA, €ro CBOMCTBAX M NPUHAJUIEKHOCTH K
OIpEECIIEHHOMY KJIacCy COCJUHEHMI];

— XapakTepu30BaTh OpPraHUYECKHWE BEIIeCTBa IO COCTaBy, CTPOCHHUIO M CBOICTBaM,
YCTaHABJIMBATh NPUUNHHO-CIIEICTBEHHBIE CBA3U MEKY JaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

— TPUBOAUTH MPUMEPbl XUMUYECKUX pEaKUUi, pacKphIBAIOIIMX XapaKTepHbIE CBOMCTBa
TUIMYHBIX TPEICTaBUTENEH KIACCOB OPraHUYECKUX BEIIECTB C IENbI0 UX HICHTU(UKAMH U
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

— TIPOTHO3UPOBATh BO3MOXXHOCTh IIPOTEKAHUS XMMHMUYECKHUX PEAKIMI Ha OCHOBE 3HAHUH O
TUTAX XUMHYECKOHN CBSI3M B MOJIEKYJIaX PeareHTOB U UX PEaKLMOHHON CIIOCOOHOCTH;
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— MHCIIONIb30BaTh 3HAHMSI O COCTaBE, CTPOCHMM M XMMMUYECKHUX CBOWCTBAax BEIECTB IJIf
0€30MacHOro MPUMEHEHUS B IPAKTUUECKOM 1eATeNbHOCTH;

— MPHUBOAMTH MPUMEPHI MPAKTUUIECKOTO HUCIOIH30BAHUS MPOJYKTOB MepepaboTku HEPTH U
OPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COCJAMHEHUN (MOJNMATHIIEHA, CHHTETHUYECKOTO
Kay4dyKa, alleTaTHOTI'O BOJIOKHA);

— TPOBOJUTH OMBITHI 10 PAaCMO3HABAHUIO OPraHMYECKUX BEIIECTB: TNIMIEPHUHA, YKCYCHOM
KHCJIOTHI, HEMIPEACIbHBIX KUPOB, TIIFOKO3bI, KpaxMaia, OEJIKOB — B COCTAaBE MUIIEBHIX MPOIYKTOB
U KOCMETUYECKUX CPE/ICTB;

— BJAJETh MpaBUJIAMU M IpueMaMu 0e30macHO paboThl ¢ XUMHUYECKHMHU BEIIECTBAMH U
71a00paTOPHBIM 000PYIOBAaHUEM;

— YCTaHABJIUBATH 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM pPEaKLIMU U CMEIIEHNUS XUMUYECKOTO
paBHOBECHsI OT pa3IMYHBIX (AKTOPOB C ILENbI0 OMNpPENEICHHUs] ONTUMAJIbHBIX YCIOBUMN
IPOTEKAaHUS XMMHUECKUX IPOLIECCOB;

— TPUBOAUTH IPUMEPHI TUAPOIIU3A COJICH B TOBCETHEBHOM KU3HU YENIOBEKA;

— TPUBOJAUTH TPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKUUd B IMPUPOE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEEATEIIbHOCTH OPTaHU3MOB;

— MpPHUBOAMTH MPHUMEPHl XUMHUYECKHX PEAKIHMHA, PACKPBIBAIOUIMNX OOIIHEe XUMHYECKUE
CBOICTBA MPOCTHIX BEUIECTB — METAJJIOB U HEMETAILJIOB;

— MpPOBOIUTH pacyeThl HA HAXOXKICHHE MOJIEKYJSPHOH (OPMYINBI YIiIeBOIOpOJa IO
MOPOJYKTaM CTOPaHUS U IO €ro OTHOCHUTEIbHOW IIOTHOCTH W MAacCOBBIM JOJSIM 3JEMEHTOB,
BXOJISILIINX B €r0 COCTaB;

— BIIQJIETh MpaBUaMH 0€30MacHOro OOpalIeHHs C €AKUMH, TOPIOUYMMU U TOKCHUYHBIMH
BELIECTBAMMU, CPEJICTBAMU OBITOBOW XUMMUH;

— OCYILIECTBJIATh MOMCK XUMHYECKOW HH(pOpMAIMKM [0 Ha3BaHWIM, UACHTU(]UKATOpam,
CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

— KpUTHYECKH  OICHMBaThb W  HWHTEPIPETHPOBATh  XMMHUYECKYI0  HMH(OpMaIHUIO,
COJIEpIKallyoCs B COOOIIEHUAX CPEACTB MaccoBOM HH(popmanuu, pecypcax MHTepHera, Hay4HO-
HOIMYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJIAX BBIABIICHUS
OIIMOOYHBIX CYXIE€HUN U GOPMUPOBAHUS COOCTBEHHOM MO3ULINN;

— MpPEJCTaBIATh IYTH PElIeHHs I00aIbHBIX MPOOJIeM, CTOAIIMX Iepes YeIOBEYECTBOM:
HKOJIOTMYECKUX, SHEPTeTUUECKUX, CHIPHEBBIX, U POJIb XUMHUHU B PELICHUH 3TUX MPOOIIEM.

OOyuaronuiics NOAYYUT BO3MOXKHOCTh HAYUUTHCS:

— WJUIIOCTPUPOBATh HA NMPUMEPAX CTAHOBJIEHHE M 3BOJIOLHI0 OPraHMYECKOW XUMHUH Kak
HayK{ Ha Pa3jIN4HbIX UCTOPUUYECKUX FTANax €€ pa3BUTHS;

— HCIIOJIb30BaTh METOJbl HAyYHOTO MO3HAHUS TNPHU BBIIOJHEHUU MPOEKTOB U Yy4eOHO-
UCCIIEIOBATEIbCKUX 3a/lad 10 M3YYEHHUIO CBOICTB, CIOCOOOB MOJNYyYeHHMs] M PACHO3HABAHUS
OpraHUYECKUX BEIIECTB;

— OOBSACHATH HPUPOAY M CHOcoObl 00pa3oBaHUS XHWMHUYECKOM CBS3M: KOBAJIEHTHOM
(TONSIpHOM, HEMOJIIPHOM), MOHHOM, METAJUNIMYECKOW, BOJOPOJHON — C IEIbI0 OMpeaeiIeHUs
XUMHYECKON aKTUBHOCTH BELIECTB;

— YCTaHABJIMBATh T'€HETUYECKYIO CBS3b MEXAY KJacCaMHM OpPraHMYeCKHX BEIIECTB IS
00OCHOBaHMSA NPUHIMIHAIGHOM BO3MOXKHOCTH TMOJYYEHHS OPTaHUYECKUX COETUHEHUH
3aJJaHHOTO COCTaBa U CTPOCHMUS;

— yCTaHaBJIMBATh B3aHMMOCBS3U MeX1y (hakTaMu U TeOpuel, MPUUMHON U CIeCTBHUEM IpU
aHalM3e NPOOJIEMHBIX CHUTyallMi ¥ OOOCHOBAaHMM TPUHHMAEMBIX pEIIEHUH Ha OCHOBE
XUMUYECKUX 3HAHUM.
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(I)OprI N ME€TOJAbI OICHUBAHUA

B pesynpraTe artecranMu mo y4yeOHOW JUCHUIUIMHE OCYIIECTBISETCS KOMILJIEKCHAs
IIPOBEPKA CIECNYIOIUX 3HAHUA U YMEHUI:

Oyenka ycmnoeco omeema ((hpoHmanvHslil ONPOC, YCMHBIL Onpoc, becedd, hpoHmManIbHas.
beceda, paboma y 00cKu)

OTMeTKa «OTINYHO»

- OTBET IIOJIHBIM U IIPaBUIIbHBIM HA OCHOBAaHUU U3YYCHHBIX TEOPHA;

- MaTepuain U3J0KEH B ONPEEICHHON JOrHYeCKON MOCIeA0BaTEeIbHOCTH, JTUTEPATyPHBIM
A3BIKOM;

- OTBET CaMOCTOSATEIbHBIM.

OTBeT «xopoioy;

- OTBET IOJIHBIN U NMPaBUJIbHBIN HA CHOBAaHUH U3YyYCHHBIX TEOPUIA;

- Marepuajl M3J0XKEH B OIPEIEICHHON JIOTMYECKOM I10CIE€0BATEIbHOCTH, IPU 3TOM
JIOTIYILIEHBI JIBe-TPU HECYIIECTBEHHBIE OIIMOKHU, UCTIPABICHHbIE IO TPEOOBAHUIO IIPETIOAaBaTEIs.

OTMeTKa «y1OBIETBOPUTEIILHON:

- OTBET TMOJHBIA, HO MPU OSTOM [OMYIIEHAa CYIIECTBEHHAas OmHOKa WU OTBET
HCIIOJIHBINA, HECBS3HBIM.

OTMeTKa «HEeYI0BIETBOPUTEILHON:

- IpH OTBETE OOHAPYKEHO HETIOHMMAaHUE 00YJaIOIIMMCS OCHOBHOTO COJICPKAaHUS YIeOHOTO
MaTepuaia WU JOMYIIEHBl CYIIECTBEHHBbIE OIIMOKH, KOTOpbhIE OOYYaIOIIUWCS HE MOXKET
MCIIPAaBUTh [IPU HABOSIIMUX BOIPOCAX IPENOIaBATENs], OTCYTCTBUE OTBETA.

Oyenka NUCLMEHHBIX KOHMPOIbHBLIX pabom, CcaMOCMOSMeNbHbLIX pabom, padbom ¢
KapmouKamu.

OTMeTKa «OTIUYHOY:

- OTBET MOJHBIN U NPaBUIbHBINA, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.

OTMeTKa «XOpOIIOo»:

- OTBET HETIOJHBIN WK AOMYIIEHO He O0siee IBYX HECYIIECTBEHHBIX OMIHOOK.

OTMeTKa «yIOBIETBOPUTEIBHON:

- paboTa BBIIIOJHEHa HE MEHEE YEeM HaIlOJIOBUHY, JIONMYIIeHa OJiHA CYIIEeCTBEHHas
omunOKa | P 3TOM JIBE-TPU HECYILIECTBEHHBIE.

OTMmeTKa «HEyIOBIETBOPUTEIILHON:

- pa0oTa BBIIIOJHEHA MEHBIIE YeM HAMOJIOBUHY W COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX

OLINOOK.

- paboTa He BHITIOJIHEHA.

IIpu oneHke BBIMOJHEHHUS NMHCbMEHHOM KOHTPOJBHOM pPabOThl HEOOXOJMMO YUUTHIBAThH
TpeOOBaHUS €IMHOTO OpPOrpapUUecKoro pexuma.

Oyenxa mecmoguvlx pabom.

TecToBble 3aaHUS BBIMOJIHAIOTCS MHAMBHUYaJbHO 0€3 MCIIOIb30BaHMS BCIIOMOTraTEIbHBIX
y4eOHbIX MaTepuasioB, B MHUCbMEHHOM BHJe. IIpyM BBIMOJHEHMH TECTOB JOCTaTOYHO YKa3aTh
BapHaHT MIPaBUJIBHOTO OTBETA (OAMH) O€3 JOMOJIHUTENbHBIX KOMMeHTapueB. Kputepun oneHku:

60% npaBUIBHBIX OTBETOB — OLIEHKA «YJAOBJIETBOPUTEIBHOR,

80% mpaBUILHBIX OTBETOB — OIIEHKA «XOPOIIIOY,

100% npaBUIIBHBIX OTBETOB — OLICHKA «OTIUYHO.
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KoHTpoJIbHO — OLIeHO4YHbIE CpeACcTBA

[Ipumepsbl TECTOBBIX 3aJaHUM.
VYrneBo1opoapl U UX TPUPOAHBIE HCTOUHUKU
1 BapuaHT

1. Ykaxwure o011yto popMyry aJKeHOB

1) Cn H2n +2

2) CnHZn

3) CnHZn—Z

4) Cn H2n -6

2. YkaxwuTe K kKakomy Kiiaccy otHocutes ¥YB ¢ popmynoit CHs— CHgz
1) ankaHoB

2) aJIKeHOB

3) anKUHOB

4) apeHoB

3. VkaxwuTte Ha3BaHHe U30Mepa IS BeuecTBa, popmyna koroporo CH,= CH — CHy— CH3
1) 2 metunOyten 2

2) 6yren 2

3) 6yran

4) 6ytun 1

4. VxaxuTe Ha3BaHHE TOMOJIora i rnearagueHa 1,3
1) 6yranuen 1,2

2) 6yraauen 1,3

3) nponaaueH 1,2

4) nenraauex 1,2

5. YkaxuTe Ha3BaHUE BELIECTBA, JUIsI KOTOPOI'O XapaKTepHa Peaklys 3aMeIleHUs
1) 6yran

2) 6yten 1

3) 6yTuH

4) 6yranuen 1,3

6. YkaxxuTe Ha3BaHUE BELIECTBA, ISl KOTOPOI'O XapaKTepHa Peaklys THIPUPOBAHUS
1) mponex

2) npomnax

3) sTan

4) 6ytan

Ni,+H

7. Yxaxute Gpopmyiy BemiecTBa X B LIEMIOYKE MPEBPALIEHUI CH4t——> X —CoHs

1) CO,
2) CoH,
3) C3Hg
4) CoHe

8. YkaxkuTe, Kakyro peakiiio MpUMEHSIOT A1 onydeHus: Y B ¢ 6onee nuMHHOM Lenbio
1) Bropma

2) KyuepoBa

3) 3aiinieBa

4) MapKoBHHMKOBa
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9. Vkaxure (I)OpMyJIbI BEMIECTB, KOTOPBIC BCTYIIAIOT B PECAKIIUIO APYT C APYyIrOM
1) C2H4 n CH4

2) C3H3 n H2

3) CGHG n Hzo

4) C2H4 n H2

10. Ompenenute, CKOJBKO MOJEH YIIEKUCIOro ra3a o0Opa3yercs IpH TOJHOM CTOpPaHHUU
MeTaHa

1) 1 monb

2) 2 MoJIb

3) 3 Mo

4) 4 moub

11. CkoybKO JUTPOB YIIIEKHCIOTO raza o0pa3yercs Mpu CKUranuu 4,2 T mporneHa
1)3,36 1
2) 6,36 1
3)6,72 n
4)3,42 n

12. Tlepeuncnute 001acTH MPUMEHEHUS alTIKEHOB. 2 Oasuia

13. Hanumure ypaBHEHHS] XUMHUYECKUX PEAKIIMI JIJIsl CIeIYIOIUX IPEeBpalleHuii: 6 6aoB
CH4—> CH3C1 — C2H5—> C2H5N02

JlaiiTe Ha3BaHUA IPOJYKTaM PEaKLUH

14. BriBenute MonekynsipHyto ¢dopmyny YB, maccoBas mons yriaepoaa, B KOTOPOM

cocrasiusieT 83,3%. OTHOCUTENbHAS NIOTHOCTH IAPOB ATOrO BEILECTBA MO BOJIOPOAY COCTABIISAET
29. 4 Ganna

Bapuanr 2

1. Ykaxute 001yto popMyily aqkagueHOB
1) Cn H2n +2

2) CyHan

3) CnHZn—Z

4) Cn H2n -6

2. YkaxuTe K Kakomy kiaccy otHocutces ¥ B ¢ popmynoit CHsz— C = CHy
|CHs

1) ankaHoB

2) alKeHOB

3) aTKUHOB

4) apeHoB

3. YkaxxuTe Ha3BaHUE U30Mepa s BelecTsa, popmyna kotoporo CHsz- C=C — CHz
1) nenTHH 2

2) 6ytan

3) 6yten

2 4) 6yruH 1

4. Vxaxure Ha3BaHHE TOMOJIOra JJis OyTaHa
1) 6yren
2) 6yTuH

38



3) nponan
4) mponeH

5. YkakuTe Ha3BaHUE BEUIECTBA, UIsl KOTOPOT'O XapaKTepHa PeaKIHs 3aMeIIeHUs
1) rexcan

2) rekceH 1

3) rexcun 1

4) rekcanuen 1,3

6. YKaxuTe Ha3BaHUE BEIECTBA, JIJISl KOTOPOTO XapaKTepHa PEaKIysl THAPHUPOBAHUS
1) meTan

2) mponaH

3) mporneH

4) aTaH

7.Ykaxute ¢opmyny BemiectBa X B lenouke mnpeBpameHuii CsHg LN CHy,= CH -

+HCL
X

1) CH,Cl — CHCI — CHj
2) CHz— CCl,— CH3

3) CHs— CHCI — CHs

4) CH,Cl — CHp— CHs

CHs

8.  VYkaxwure, COrjJacHO KakoMy TpaBHIy  OCYIIECTBISETCS  MPUCOEIUHEHUE
raJIOTeHOBOIOPOJIOB K HECUMMETPHYHBIM alTKeHAM

1) Bropma

2) Kyuepona

3) 3aiineBa

4) MapKkoBHHKOBA

9. Vxkaxure GpopmyInbl BEIECTB, KOTOPbIE BCTYNAIOT B PEAKLUIO IPYT C APYTOM
1) C3H8 u 02

2) C2H4 n CH4

3) C4H10 u HCI

4) C2H6 n HzO

10. Ompenenute, CKOJIBKO MOJEH YIIEKUCIOro rasa oOpa3zyeTcsl MpH IMOJHOM CrOpaHHUH
3TaHa

1) 1 monb

2) 2 MONb

3) 3 momb

4) 4 monb

11. CxonpKo B rpaMMax MapoB BOJIbI 00pa3yeTcs pHu CKUranuu 5,8 r Oyrana
or

2)15r

3)12r

4)18r

12. Tlepeuncnute 001acTH MPUMEHEHUS allKaHOB. 2 Oasuia

13. Hanwuminre YpaBHCHUA XUMHUYECKUX peaxunﬁ JUIA CICAYIOIUX HpeBpameHHﬁZ 6 GamioB
CaC2—> C2H2—> C6H6—> C6H5N02
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JlaiiTe Ha3BaHUsA IPOJYKTaM PEaKLIUU

14. BoiBenute MonekymspHylo ¢opmyiny YB, maccoBas mons yriepoga M BOJOpPOJA, B
KOTOpoM cocTaBisitoT 81,82% u 18,18% . OTHOCHTENBHASA INIOTHOCTH MTAPOB ATOrO BELIECTBA 110
BOJIOPOJY COCTaBIIsIET 2.

Bonpocs! 11t ycTHOT0O KOHTpOJIst 3HAaHHUH ((PPOHTANBHBIN onpoc, paboTa y T0CKH, padoTa ¢
KOHCIIEKTOM, (hpoHTabHAsA Oecena, becena)

B cocraB Monekysibl ciipTa BXOAUT (QYHKIMOHATIBHAS TPYIIIA. ..

denou1, KaK ¥ MPOIAHOJ, B3aUMOJICHCTBYET C...

['MunepuH MOYXKHO OTJIMYUTH OT 3TAHOJIA IIPOBOJIS PEAKIIHUIO C. ..

OTHUIIOBBIN CIIUPT pearupyeT ¢ BEIECTBOM. ..

ANbIerun, He UMEIOIIUH yIIIEeBOJOPOAHOTO PaauKaia

J1nst mosTydeHusl STaHals B IPOMBIIIIICHHOCTH UCTIONB3YIOTCS. . .

®opmyna yKCycHOTo ayberuia

dopManuH — 310 ...

©ooNo Ok wdPE

@yHKIMOHANbHAS IPyMa KapOOHOBBIX KMCIOT HAa3bIBAETCS

[EEN
o

. Pearupyer ¢ amMmmuadHbIM pacTBOPOM OKCHAa cepelpa, JaBasi PEaklHio «CepeOpsiHOTO
3epKaJiay, CIICAYIOIIas KUCI0Ta

CamocrosTenbHas paboTa.

1. Kakue nosrMeps! Ha3bIBalOT UCKYCCTBEHHBIMU? B ueM ux oTiinyue oT NpupogHbIX

2. IlmactMacchl MHOIJAa Ha3bIBAlOT KOMIIO3MLMOHHBIMU  Marepuaiamu. OObsCHUTE
IIPOUCXOXKAEHHUE ITOrO TEPMUHA

3. Kakyro miactmaccy HasbiBaroT nestyiaouaomM? Kak u u3 uvero ee moiydaror? YKaKuTe
HEJI0CTaTOK 3TOro noiaumMepa. Ilepedncnure o6acTy MpUMEHEHHs LEILTYI0UAa

4. Ha ynakoBKax ¢ HUTPOLEJUTIOJIO3HBIM KJI€EM MMEETCs MpeaAyNnpexIeHHe 0 COOII0AeHUN
npu paboTe ¢ HUM Mep nokapHoi 6e3omacHoCTH. C 4eM 3TO CBSI3aHO

5. Uto Takoe BosokHa? Kakue HarypanbHble BOJOKHA (KHBOTHOTO M PACTUTEIBHOTO
IIPOMCXOXK/IEHNS) U UCKYCCTBEHHBIE BOJIOKHA BbI 3HAETE

6. K xakomy THIy peakiiii OTHOCST MoJlydyeHHe TpuareTara 1emunono3sl? K kakomy kiaccy
OPraHWYECKHUX COCTMHEHHUM OTHOCAT MPOLYKT 3TON PEaKIUH

7. Kak u3 TpuaneraTa 1e/UIt0a03bl GOPMYIOT BOJIOKHO? JIJIi 4ero MCHoOJb3yIOT TKAaHHU U3
aleTaTHOro IIejKa

2 cemecTp
IIpuMep TecTOBBIX 3aaHUI
Crpoenue atoma u niepuoguueckuit 3akon /. . Menneneena.

1. Yucro »eKTpOHOB Ha BHEITHEM YPOBHE aToMa a30Ta:

a)3

0)5

B) 8

r)2

2. KoBajieHTHasI HETTOJIIpHAs ¥ HOHHAS CBSI3UW COOTBETCTBEHHO 00OPa3yrOTCS B BEIIECTBAX:
a) P, u NaCl

6) NaCl u NH3
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B) NH3 n P4

r) NHs u NaCl

3. Kpucramnmueckas pemerka aamasa:

a) MOJIEKYJIsIpHAsI

0) uoHHas

B) METa/NIMYeCKas

I') aTOMHas

4. B ypaBuennu peakuun HNOjz + Hg ->Hg (NOg3), + NO + H, O
K03 (UILIMEHT nepei BOCCTAHOBUTEJIEM PABEH:

a)3

0) 8

B) 4

S

5. Kpatkoe HOHHOE ypaBHEHHE peaKIuu Ba®'+ SO42‘ — BaSO4 cooTBercTByeT
B3aMMOJICHCTBHIO BEIIECTB:

a) kapOonara Gapus u cyibdata cepedpa

0) kapOoHaTa 6apusi U CEpHUCTOMN KHUCIOTHI

B) XJIOpUa Oapusi U CEPHON KUCIIOTHI

I) xjopuaa 6apus U cynbQaTa CBUHIIA

6. Hetitpansayto cpeny (pH = 7) umeeT BOAHBINA pacTBOp:

a) XJIopuJia HaTPUs

0) HUTpaTa aTFOMUHHS

B) xJyiopuaa menu (2)

r) cynbduaa Kamus

7. PaBHOBecue B cucteMe Ny + 3Hy«» 2 NH3 + Q

CMECTHUTCS B CTOPOHY 00pa30BaHUs MPOAYKTOB peaKIMH MPH:
a) MOBBIMICHUYU TEMITePaTyPhI

0) MOHWKEHUU JaBJICHUS

B) MOBBIIIEHNN KOHIIeHTparuu NH3

T') MOHMKCHUU TEMIICPATYPBI

8. BemectBom «X» B nienouke npespaiienuii Zn(OH),— X — ZnCl; aBnsercs:

a) Zn

0) ZnO

B) ZnSOy

F) Zn(NO:;)Z

9. DTaHON M 3TWIIOBBIN CIUPT — 3TO:
a) TOMOJIOTH

0) CTPYKTYpHbIE H30MEPHI

B) F€OMETPUYECKHE N30MEPHI

T') OIHO M TO K€ BEIIECTBO

10. SP — ruGpuHbIe aTOMBI YTIEpoJia COAEPIKUT MOJIEKYa:
a) MpoIeHa

0) mpomnaHa

B) MpOMNHHA

T') IIPOIaHoJIa
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11. KapOoKCHIbHYIO TPYIITY COAEPIKAT:

a) aMUHOKHCIIOTBI

0) heHob

B) aJIbJICTUIbI

T) 3QUpHI

12. [Ins ankeHOB XapaKTepPHbI PEAKIUU:

a) TUAPOJIN3a U OTILEIUICHUS

0) OKHCIICHHSI ¥ 3aMEIICHUS

B) MPUCOEIMHEHUS U OKUCIICHUS

I') 3aMELLEHUs U TUAPOIIU3a

13. KauecTBeHHOI1 peakuueil Ha anpaernanyto rpynny — COH sBnsiercs peakuusi:
a) «cepeOpsTHOTO 3epKaja»

0) OpomupoBaHus

B) KCAaHTONIPOTEUHOBAS

T') THAPUPOBAHUS

14. TlonmaupHOE BOJIOKHO JIABCAH MOXKHO MOJTYYUTh PEaKIIUEeH
a) MOJIMKOH ICHCAINH

0) neruaparanuu

B) MOJMMEPU3ALNU

T') OTIICTUICHHS

15. MaccoBast 103151 BOJOpOJa B 3TAHE COCTABJISCT:

a)15%

0) 28%

B) 20%

r) 30%

16. YcTaHOBUTE COOTBETCTBUE MEXK/Y KJIACCOM COEAMHEHUM U Ha3BaHHEM OPTaHUYeCKOro

BEIIECTBA:

1. amkaHbl a) TJII0K03a

2. aKeHbI 0) sTaHoI

3. cnupThI B) IponaH

4. yrneBojpl I') 3TUJIEH
1 2 3 4

17. YcTanoBuTE MOJICKYJIAPHYIO (DOPMYITY YIJIEBOIOPO/Ia, MACCOBAs AOJIS YTIEPO1a B KOTOPOM
cocrasnsieT 85,71%, a Mmacca 171 3T0Oro0 raza nmpu HOpMaJbHBIX yCIOBHSIX paBHa 1,25T.

CaMocTrosTenbHas pa60Ta

1. Onpenenute 4MCIO0 NPOTOHOB, HEUTPOHOB M AJIEKTPOHOB Yy aroma Xxpoma. CocTaBbTe €ro
AIIEKTPOHHYIO U 3JIEKTPOHHO-TPaUIEeCKyI0 (OPMYIIBIL.

2.0mnpenenuTe CTENEHU OKUCIEHUS 3JIEMEHTOB B BEIIECTBaX, (POPMYJIbI KOTOPBIX:

N&C', SO;, H,, Cu, KNO3, CO

2. Onpez[eJmTe THUIBI XUMHUYECKOU CBS3M aTOMOB B DTHX COCINHCHUAX.
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3. Pemmre 3amauy. K 27,6r kapOonata xanus modaBwiu 315r a30THON KuCIOTHL. Berumciure,
Kakoii 00beM okcuna yriepona (IV) (H.y.) mpu 3Tom obpazyercs.

4. Pemmte 3amauy. Ompenenure Maccy CONM W Maccy BOJBI, KOTOpPBIE MOTPeOYrOTCS IS
NPUTOTOBIIEHHUS pacTBopa oobeMom 120 mut (trotHOCTH 1,1T/MIT) € MaccoBoit oneit conu 15%.

CamocrosiTenbHas padbora

1. TosHeit ocenplo, pacnaxas 3eMII0, MOJIOAO0H (GepMep pelua yOuTh ABYX 3aileB cpasy:
M3BECTKOBATh YYaCTKH C KHCIIOM MOYBOW M MPOBECTH MOAKOPMKY ee cynepdocharom. OmHako
BECHOM 0Ka3aJioCh, YTO KeNaeMblid 3¢ dekT He ObuT qocTUTHYT. [logemy?

2. OnbITHBIN cocel, TOkKaneB MOJOA0ro ¢gepmepa, MpeUIoKUI eMy HCIIPaBUTh OIIMOKY,
BHECS B IIOYBY XOPOIIO PAacTBOpUMOE yAoOpeHue, couepkaimiee ¢ocdop. OH mo3adbL1 ero
Ha3BaHHME, HO IIPUHEC aKKYPAaTHYIO 3aIllMCh pe3yinbTaToB aHanm3a (%) asora — 12,2, Bogopoja —
5,5, docdopa — 27, kucnopona — 55, 6. Uto 310 3a BemecTBO?

3. Jlnsa onpeickupanus cajga dpepMepy MoHaI00UI0Ch IPUIOTOBUTH GOPIOCCKYIO KUIKOCTD.
MOKHO JIi €€ TOTOBUTH B 0aKax W3 aJlOMUHUS HJIM OLIMHKOBAHHOM jkeCcTH?

4. OnbiTHBIE MacTepa ONpPEAEINIAIOT OKOHYAHUE “‘CXBAThIBAHMA™ INTYKATYPKH MO BHEIIHHM
npU3HaKaM. MOXKHO JIM ONPEACTUTh 3TO XUMUYECKUM ITYyTEM — C TTIOMOIIBIO HHAUKATOpa?

5. Kak nydiie ¢ TOYKM 3peHUs] TUTHEHbI OTAENaTh IOTOJIOK M CTEHbl KYXHM: IOOEIMTh
MEJIOM, M3BECThIO, OKPACUTh MACISHOW KpPACKOH, BOJOAMYJIbLCHOHHOW KpPACKOW, 3MaJblo,
OKJICUTDH KIICEHKOM?

3ananus A paboThl B TETpaau

1. Bam mpunuioce ctuparh TEMHBIE BEIM C MBUIOM B >KecTkou Boje. Ilocie ctupku u
MOJIOCKAHUS Ha HUX ocTajcs “cemoir” HajeT. Kak ero ycTpaHuTh M UTO MOXHO OBLIO CIENaTh,
4TOOBI 3TO MPEAOTBPATUTD?

2. [loueMy TPUKOTaKHBIE U3AETUS U3 HATYPAIbHOH IEPCTU OUYEHb CUJIBHO BHITSITUBAIOTCS U
TepsitoT  (opMy TOCiA€ CTHUPKH, €CIM CYIIUTh UX B IIOJBEHICHHOM COCTOSHUH, a
XJIOMYaTOOYMaKHBIH TPUKOTAK MOXHO CYIIUTh TaKMM CHOCOOOM, M TPH 3TOM OH HE TepsieT
bopmy?

3. IloueMy crupajbHbE MOPOIIKA C OHMOJOTHMYECKH AaKTHBHBIMHM J00aBKaMH OCOOEHHO
CUJIBHO pa3bealoT pyKu?

4. Mbl HepeKO CTAJIKUBAEMCS C CUTYallUsIMH, KOTJ]a B CaMblii HETIOAXOIAIINNA MOMEHT U B
CaMOM HEHYXXHOM MecCT€ cakaeM MATHO. Kak BbIBECTH MSTHA Pa3jIMYHOTO MPOUCXOXKIACHUA?
Hanpumep, p’kaBuMHBI, CIMBOYHOIO Macia (CBexXee IMATHO), Kode, io7a, MOPKOBHOIO COKa,
BUIIHEBOTO0 COKa, MSCHOTO coyca. B Baiem pacnopspkeHUHU CIeNyrOIIMe CPEACTBa: MEpCodb,
CTHPAJIbHBIN OPOLLIOK

5. Kaxnaplii pa3 Bo Bpemsi eabl BBl IOJBEpPraere CBOM 3yObl BO3AECHCTBHIO OakTepuil,
BbIpa0aThIBAIOLINX KHUCIOTY”, - C 3TOTO YTBEpP)KICHHMsS HAUMHAETCA peKiIaMa OJHOM u3
JKeBaTEJIbHbIX pe3nHOK. Kak MOKeT XMMUK MPOKOMMEHTUPOBATh ATO yTBEPKAeHUE?

Cooeprrcanue nadopamopHnvlx pabom
Jladoparopnasi padora Ne 1

«TeopHst CTpOCHHST OPTaHUIECKUX COCTUMHEHHI
Heab: W3roTOBUTH MoOJENEH  MOJEKYNT  BaXHEHIIMX  YIJIEBOAOPOAOB,  Pa3BUThH
NpeCTaBICHUH O MPOCTPAHCTBEHHOM PACIOI0KEHUU MOJIEKYIL.
O0OopynoBanme: HaOOPIIAPOCTEPIKHEBBIX MOJEIICH MOJIEKYII.
Xox paboTsri:
1. Cobpath MoJieH NMEePBBIX YJICHOB psja ajJKaHOB (METaH, 3TaH, IPOMaH).
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2. V3 nabopa 4 atoma C u 10 aromoB H ckoJsibko pa3HbIX Mojeneld MOKHO coOpath? UeM 1o
OTHOILEHHIO K IPYT ApYyry OyayT 3TH BemiectBa? Ha3zoBure 3Tu BemiecTna.

3. CocTtaBbTe MOAETH BCEX BO3MOXKHBIX MOJIEKYJ C MOJEKyJIspHbiMH Gopmynamu CsHg u
CsHy HazoBuTe monmyueHHbIe BemecTBa. OXapakTepu3ynTe UX ¢ TOUYKU 3PCHUS MPUHAIICHKHOCTH
K KJIacCy, IPEAeIbHOCTH.

Psaoom co cmpykmypuvimu ¢oopmynamu 3anuwume Ha36anus eeujecma

KoHTposibHbIE BOIPOCHI:

1. Kakue BemiecTBa Mbl Ha3bIBAEM «HEIPEICTbHBIMUY, «IIPEICIbHBIMUY?

2. MOXXHO JI1 OTHECTH IUKJIOAJIKaHbl K npenenbHbiM YB? K nenpenensapiM? O60ocHY#TE
CBOIO TOYKY 3PCHHUSI.

3. Kakyro wuH(popmManuio maeT HaM KOpPEHb B Ha3BaHUM OPTaHMYECKOTO BellecTBa?

Cydduxc?

JlabGoparopHasi pabora Ne2
«HedTb 1 IpoayKTHI €€ epepaboTKI»
Hesb: u3yuuth pusnyeckue CBOUCTBA HE(TH, yIEIbHBIN BEC U PACTBOPUMOCTb.
OOopynoBaHne W peaKTHUBbI: HEPTh, KOJUICKIMA OOpa3loB HEPTH U MPOAYKTOB €€
nepepaboTKy, y4eOHUK.
Xox padoTsri:
Onoim 1. ®uznyeckue CBONUCTBA.
. OTkpoiite (1akoH ¢ HeThIO U OHIOXalTe, cOOII0Aas IPaBUIa TEXHUKU
6e3onacHocTd. KakoB 3anax HedTu?
. 3adukcupyiite uBet HedTH.
Onvim 2. Y 1enbHBIN BEC U paCTBOPUMOCTD HEPTH.
o B npob6upky c Bonoit Haneiite 1 ma Hedtu. I'ne HaxonuTCst HEDTH,
pacroyiaraercsi CJI0eM CBEpXY WM Ha JHe TpoOupku. OHa jerye Boabl?
e Bcrpsaxuute cmech HedTu U Boabl. HedTh B Bosie pacTtBopsiercs?
KoHnTpoJsbHbIE BONpPOCHI:
1. HedTs B aApeBHOCTH.
2. Haxoxxnenue HeTH B IpUpoe.
3. ®usnueckue cBoiicTBa HePTH (JTAOOPATOPHBIH OMBIT).
4. CoctaB HE(TH.
5. Ilpoucxoxaenue HeTH.
6. [leperonka nedtu. Hedrenpoaykrsl Bropuunas nepepabotka HedTu.
7. DKOJIOTUYECKHE MOCIENCTBUS HEPTAHOTO 3arpsi3HeHus. [lyTi ouncTku Mopsi.

JladbopaTopnas padora Ne 3
«CrupTsl, pu3nUECcKUe U XUMUYECKHUE CBOHCTBAY

Heab: wu3y4uTh HEKOTOpBbIE (U3MUECKHE U XUMHYECKHE CBOWCTBA MpPEEebHBIX
OJTHOATOMHBIX CIUPTOB. OTMETUTH KaYECTBEHHYIO PEAKIIMI0 HA MHOTOATOMHBIE CITUPTHI.

OOopynoBaHHe U PEAKTHBBI: CIIMPTHI: STUIOBBIN, INIUIEPUH, YTUICHIJIMKOJIb; O€3BOIHBIH
u 2 H pactBop cynbpara meau (II); oxcua menu (11); KOHLIEHTPUPOBAHHBIN U 2 H PAaCTBOP CEPHOM
KHCJIOTHI; KOHIICHTPHPOBAHHAS YKCYCHAsl KHCJIOTa; KOHIIEHTPUPOBAaHHBIN pacTBOp amMmmuaka; 0,2
H pacTBop HHUTpaTa cepebpa; 1% pactBop nmepmanranara kamusi; 0,5 H pacTBop OuXpomara
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KaJlis; 2 H pacTBOp TMAPOKCUAA HATPHs; paCTBOP Mo/1a B HOAUCTOM KanuH; 1%-Hblil cnupTOBOM
pactBop deHoNpTaNTeHHA; MeTHAS TPOBOJIOKA; mecok. OOopyaoBanue: HAOOp MPOOUPOK, TPOOKa
C Ta300TBOJIHOM TPYOKO#i, cTakaH- 31 uuk (100 M), mumeTka, COUPTOBKA.

Xox padoTsI:

OmnpiT 1. PacTBOPUMOCTH CIUPTOB B BOZE M UX KUCIOTHBIN Xapakrep B cyxyio mpoOupky
HanmBaloT 1 mi sraHona. Ilo kamisaM nobaBistoT k cnupty 1 min Boxael. PactBop sTanona
pasfessioT Ha JABe HNPOOMpPKM M J00aBISAIOT B MepBy0 — 1-2 Kamiuu pacTBopa JIakMmyca, BO
BTOPYIO — CTOJIBKO %€ pacTBopa (peHondrasenHa.

Bonpockl u 3ananus. Ha ocHoBaHMM TNpOBEJNECHHBIX HaOIIOAEHUM clenaiTe BBIBOJ O
pacTBOPUMOCTU B BOJE NIPEUIOKEHHBIX cnUpToB. OOBsicHUTE npuuuHy. 2. W3menserca nu
OKpacka UHIuKaTopoB? CrenaiiTe BBIBOJ O KUCIOTHOM XapaKTepe BOJAHOIO pacTBOpPaA ATaHOA.

OnbiT 2. OOHapyXkeHHE BOJBI B CHHPTaxX M 00€3BOKHMBAHUE CIUPTOB B mpoOupky
nomemator 0,5 r 6e3BoxHoro cynbdara meau (II) n mobamnArT Mo 1 MII 3TUIOBOTO CHIUpTA.
Copnepxumoe NpoOUPKU B30ANTHIBAIOT U AT OTCTOAThCSA. OOE3BOKEHHBIN CIUPT UCTIONB3YIOT
JUIS CJIEAYIOLIETO OIBITA.

Bomnpocs! 1 3aganus

1. O0BsicHuTe HaOMIOAAaeMble sBJIeHHs. HanuimTe cOOTBETCTBYONIEE YpaBHEHUE PEAKIIHH.

2. 1514 94ero MOHO UCIOJIb30BaTh JAHHYIO PEAKIIHIO?

Ompeit 3. OTHOIIEHUE CIUPTOB K aKTUBHBIM MeTayuiaM. B mpobupky ¢ 1 M1 00€3BOKEHHOTO
cnupTa OpocaroT HEOOJBIION KyCOYeK METAUIMYECKOTO HATpPWs, OYMIICHHBIH M BBICYIICHHBIN
¢unbTpoBasibHON Oymaroi. (Ecnm pasorpeBaHue NpuUBOAMT K BCKUIIAHUIO CIIUPTA, TO CMECH
OXJIAXK/IAIOT B CTakaHe C XOJOJHOW Bonoi). IIpoOupky 3aKkpbIBatOT MPOOKOW €O CTEKISTHHON
TpyOKoil. Beinenstomuiics ra3 nojmxuraror. Eciu HaTpuil npopearupoBajl He MOJIHOCTBIO, TO
N00aBIIAIOT M30BITOK CHMPTA, JOBOAS peakiuio 10 KoHua. [locime Toro kak Bech HaTpuid
npopearupyer, MNpoOMpPKY OXJaXJaroT M JobaBisAoT 3—4 kamium Boasl W 1 Kammo
¢denondranenna.

KonTtpoubnbie Bonpochl: 1. Hanummure ypaBHeHne peakiuu. Kakoi ras BelIenseTcs mpu
B3auMojeiictBun  Hatpuss co couprom? Kak 53t10 gokazate? 2. Kakoe BemiectBo
kpuctamusyerca? 3. [louemy cnupT noikeH ObITh 00€3BOKEHHBIM M 3a4eM HEOOXOAMMO,
yTOOBI HATPUU TPOpPEArupoBaj CO CHUPTOM MOMHOCTHIO? 4. Hamummre ypaBHEHHE pEaKIUuu
IIOJIyYEHHOT0 MPOAYKTa C BOAOW. YTo noka3siBaeT MHANKATOP? OLIEHUTE KUCIOTHOCTD CIIUPTA.

JlabopaTopnasi pabora Ne4
«OKupsbl 1 MbLIa»

Ilesib: 03HaKOMJIEHUE C CUHTE30M, (PU3MUECKUMH M XMMUYECKMMH CBOMCTBAMU HEKOTOPBIX
BaXHBIX OPTaHUYECKUX COEAMHEHUN — MBI, )KUPOB, KpaCUTENEH, JIEKAPCTBEHHBIX IPENapaTosB,
MOJIMMEPHBIX MaTEPHUAJIOB.

OO6opynoBaHne U PeaKTUBBI: PACTUTEIHHOE MACJIO0, TUITHIOBBINA A(UP, STUIOBBIA CIUPT,
BO/Ia, KyCOUYEK MblIa, MPOOOPKH, CIIUPTOBKA, Jep>KaTellb Uil MPOOUPOK, IITaTUB,

Mpbila — 3TO CONM BBICIIMX KapOOHOBBIX KHCJIOT. Pa3nuuaroT pacTBOpHMBIE (COJIH
IIEJ0OYHBIX METAJIOB) M HEpACTBOPUMBIE B BOJIE Mblia. PacTBopuMbIe B BOjIe MbUIA JIENATCS Ha
tBEépabie (HartpueBble) RCOONa u xuakue (kanueBbie) RCOOK. Hambonee wacto ans
nojlyueHus: MbUT  ucnosb3yloT creapuHoByto (C17H35COOH) wnu  malnbMHUTHHOBYIO
(C15H31COOH) kucnoTsl.
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Xupsl — 370 cnoXkHbIE 3QUPBI TPEXATOMHOIO CIUPTA — IIIMLEPUHA U BBICIIMX KapOOHOBBIX
KHCJIOT.

Onpit 1. PacTBOpUMOCTB )KUPOB B pa3aMYHbIX PACTBOPUTEIAX.

B 5 mpoGupok momemator no 1-2 xamim pacTurenbHOro macia. [lpunmBaroT: B mepByro
npoOupKy - 1 Mi1 AMATHIOBOTO 3(Upa, BO BTOPYIO — 1 MII 3THIOBOTO CIIMPTa, B TpeThio — 1 mut
BoNy. B30anThiBaroT copepkuMoe NMPOOMPOK M AT HOCToATh. OTMEYaroT pacTBOPUMOCTh
KHpa B KaXJOM M3 IIEpEUUCIECHHBIX BemecTB. Kakue M3 HHUX SBISIIOTCA XOPOUIMMHU
pPacTBOPUTEIISIMH, a KaKHUE TNIOXUMU?

OmnpbiT 2. PacTBOpeHUE MbLIa B BOJIE.

Kycouek Mbina (2r) pactBopsitoT B 2-3 M Boabl. [lomorpeBaroT mpoOUpKy Ha ropeike u
yOeXKIaloTCsl, YTO TpU HarpeBaHUU MBUIO pacTBopsieTcsi Obictpee. [lpu BeTpsaxuBaHHU
COJICPKUMOTO MPOOUPKH HAOIIOAeTCsl OOMIIbHOE BCIeHUBaHuUE. [Ipu momommum yHUBEpCaIbHON
UH/INKAaTOpHON Oymakku ompeneisitor pH cpenbl. YOexmaioTcsi, 4TO OHA IIEJIOYHAS — MBLIO
ABJISIETCA COJIbIO CUIIbHOTO ocHoBaHHMA NaOH u ouyeHb cinaObIX BBICIIMX KUPHBIX KUCIOT, U
IO3TOMY IIPU THpoIn3e o0pa3yeTcs cBoOoHas 1iesnoub. Hanummmre ypaBHeHUE peakiii.

KoHTposbHbIE BONIPOCHI:
1.MicTopus n3ydeHust >Kupos.

2. Cocras, CTpOEHHE, CBOMCTBA U KJIACCU(PUKALIUS )KUPOB.
JlabopaTopHasi padora Ne §
«YrneBoab»

Heab: noka3aTh CTPOEHUE aTbJ03 U KETO3 — MPOBECTU KAaue€CTBEHHbIE peakiuu. M3yuntsb
KUCJIOTHBIM TUAPOIN3 TU- U TIOJIMCAXAPHJIOB.

OOopynoBanue M peakTHBBI: 5%-Hble pPacTBOPBI TIJIHOKO3bl, (PYKTO3bI, JAKTO3bl H
caxapo3bl; KOHLIEHTPUPOBAHHbBIE U 2 H PACTBOPBI COJIIHON U cepHOM kuciaoT; 10%-Hblit pacTBOp
THJIPOKCUA HATPUsl; KOHLIEHTPUPOBAHHBIM pacTBop amMuaka; 0,2 H pacTBOp HUTpara cepedpa;
10%-nb1e pacTBOpBl XJopujaa kaneius U cyidbdara meau (II); 1%-Hblid pacTBOp Kpaxmana;
pacTBop Hoja B HoaucTOM Kaiuu; Bara (win (uibTpoBanbHas Oymara), papdopoBas cTymka c
MECTUKOM, Habop nmpodupok, 2 crakana (100 mi); acOecToBas ceTka, CIUPTOBKA, IJIUTKA..

Xox paboTsi:

Omnpit 1. Jloka3aTenbCcTBO HAIMYMS THAPOKCUIIBHBIX TPYII B MOHO U JUCaXapuaax.

K 1 mn pactBopa xyopuaa xanblus 1o0aBisior 0,5 M pacTBopa THAPOKCHIA HATpUS U
NPUIMBAIOT PACTBOP TJIIOKO3Bl /10 PAcTBOPEHUs IMEPBOHAYAIBHO 0OOpa30BABIIETOCS OCAJKA.
Copnepxumoe mpobupku B30anTeIBatoT. B mpobupke cmemuBatoT 1 M pacTBopa IiIroKo3bl, 1 M
pacTBOpa r'MIpOKCUAa HaTpus U 2 Karu pactBopa cynbdara menu (II). Copepxumoe npoOupku
B30anThIBatOT. [loTyueHHbIE pacTBOPBI CaXapaTOB MEIU OCTABJISIOT AJISl CIETYIOIIErO ONbITA.

Bonpocs! u 3ananus 1. CocraBbTe ypaBHeHHE 00pa30oBaHUs caxapara KajbIusl.

2. YUro HabmoaeTe npu B3aumoieiictBuu runpokcuna Meau (I1) ¢ caxapunamu? Hanummre
COOTBETCTBYIOIINE YPABHEHUS PEAKIIU.

3. MOHO 111 1TaHHBIE PEAKIIMU OTHECTH K KaU€CTBEHHBIM Ha caxapa?

Onplt 2. OKKMCIIEHNE MOHO- U AMCAXAPUJIOB.

K momyyeHHbIM B ombiTe | IIENOYHBIM pacTBOpaM caxapaToB Meau 100aBisioT mo 0,5 mi
BOJIbI, BCTPSIXUBAIOT COJEPKUMOE MPOOUPOK M OCTOPOXKHO HArpeBaloT BEPXHIOK YacTh
mpoOUPOK HE AOBOJIA 10 KumissueHus. [lomemaroT B uncTyro 00e3XupeHHy0 TpoOupKy 1 Karuto
pacTBopa HuUTpara cepedpa, JOOaBISAIOT B Hee 2 Kalljd pacTBopa T'MJIPOKCHAA HATPUS U IO
karmsiM (3—4 kamim) pacTBOpa aMMHUaka J0 pacTBOPEHHUs 00pa3yrollerocs ocaika OKcHaa
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cepebpa (I). B momydeHHBIN pacTBOp BHOCAT 1 Kamuio pacTBOpa TJIFOKO3BI U OCTOPOXKHO
HarpeBaroT NpoOUpPKy 0€3 KUISTYSHHsI 10 Havasia HoOypeHus: pacTBopa.

Bompocel u 3aganus 1. Uto mpoucxoauT mpu HarpeBaHuu caxapatoB menu? Hamummmre
ypaBHEHHS peaknid. Y Kakux pacTBOpPOB M3MeHEHUH He HabOmronaetrcs? [louemy?

2. Y Kakux yIJIeBOJOB OTCYTCTBYET IOJIOKUTEIbHAsl peakius '"cepeOpsiHOro 3epkaia" u
noyemy?

3. Kakume U3 yriueBoJOB MOXHO Ha3BaTb  BOCCTAQHABJIMBAIOUIMMHU, a  Kakue
HeBoccTaHaBMBarOMMHU? Kakyro () yHKIIMOHAIBHYIO TPYIITY ONPEACIISIFOT JaHHON peaKiueii?

OmnpbiT 3. KUCIOTHBIN THIPOJIN3 KpaxmMalia.

B nmpo6upky HanMBarOT 2 MJI KpaxMaJibHOTO KJeicTepa U 100aBiIsIOT 2 MJT pacTBOpa CEpHOM
KUcaoThl. CMech HarpeBaroT 1O KUIIEHUS U Yepe3 paBHbIE IPOMEXYTKH BPEMEHU (2 MUHYTHI)
NUNETKON oTOuparoT mpoOsl pactBopa (mo 0,5 i) B 5—6 mpobupok. B oxnakaeHHbie TpoOsI
nobasisitor mo 1-2 kamum pactBopa Honma B Hoawcrom Kanmuu. HarpeBanume pactBopa
IpEeKpallaroT, Korjaa npoda pacTBopa ¢ HoA0M CTaHOBUTCS CJ1a00-KENTON (He U3MEHSET 1IBETa).
[Tocne oxnaXkaeHUs C TUAPOIU3ATOM MIPOBOAST KAUECTBEHHYIO PEAKLIUIO Ha [IIFOKO3Y.

KoHTposbHbIE BONIPOCHI:

1. Yto obpasyercs npu go6asaeHnu Hoja k kpaxmany? CocraBbTe cXeMy B3aUMOICHCTBUS.

2. Tlo kako# cxeme THApoNHM3yeTCs Kpaxman? M3MEHSIOT MpOIyKThl THAPOJIHM3A OKPACKy
pactBopa toga?

3. IlpuBenute Qopmyiny MalbTO3bl U ypaBHEHHE ee ruapoimsza. OOnamaer I MaibTo3a
BOCCTAHAaBJIMBAIOLIUMU CBOMCTBAaMU?
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Jlaboparopnas padora Ne 6
«IBeTHBIE peakuy Ha OEITKN

LleJsib: 3aKpenuTh U IPUMEHHUTD 3HAHUS 110 TeMe «LIBeTHbIe peakiuu Ha OSJIKU», Pa3BUThH
NPaKTUYECKHE YMEHUS U HABBIKH MIPU PadOTEe C XUMUYECKHM 000pYyI0OBaHUEM.

OO0opynoBanue U peakTUBBI: O€JIOK, KEJIATHH, PaCTBOP TMAPOKCHIA HATpHsl, Cynbdara
meu (1), KoHIIEeHTpUpOBaHHAS a30THAS KUCJIOTA, TPOOUPKH, IIITATHB.

Xox padoTbI:

OmnpiT 1. O6HApyX)eHUe B OeNKax MEeNTHAHBIX CBsA3CH (OMypeToBasi peaKius)

Ora peakuus OOyCIIOBJICHA HalIM4ueM B OEJIKOBOW MOJIEKyJle NENTHIHBIX CBS3EH,
BO3HUKAIOIIMX IPU B3aUMOJICHCTBUU MOJIEKYJ aMMHOKUCIOT. B pe3ynbrare B3auMoJeHCTBUS
MOHOB JBYXBAJEHTHOH MeAM C NENTUIHBIMH CBS3SIMHU B LIENOYHOM cpene oOpasyercs
KOMILJIEKCHOE COEIMHEHHE, OKPAIIEHHOE B KPACHO-(DMOJICTOBBIH I[BET.

K 5 xammsm wmccnemyemoro pactBopa Oenka u kenatuHa jgoOasmsem 3 karum 10% p-
paNaOH u 1 xarmtro 1 % p-pa CuSO4. [Ipu Hanuuuu Genka B mpoOUpKe MOSBIIAETCS YCTOMYHUBOE
cUHE-(QHOJIETOBOE OKpAIIMBAHHE.

OmnebiT 2. KcanTtonpoTtenHoBas peakuus

Ora peakuus OCHOBaHAa Ha O0Opa30BaHWU HHUTPOMPOHU3BOAHBIX APOMATHUECKHUX
aMHHOKUCIOT ((peHmnamanuH, THPO3WH, Tpunrtodan). HHUTponmpon3BomHBIE HUMEIOT KEITYIO
OKpacKy B KUCIJIOH CpeZie U OpaH)KEBYIO — B HEUTPAJIbHOM U IEIOYHBIX cpeaax (kcammoc — 1no-
IPEYECKHU — KEIITHIH).

B 2 npo6upku HanMBaroT, B NEPBYIO 5 Kaleab pacTBOpa SUYHOTO OeNKa, a BO BTOPYIO — O
Kamejgb pacTBOpa JKelaTuHa. 3aTteM B o00e mnpobupku [g00aBisioT 1o 3-5 Karmenb
KOHIIEHTPUPOBAHHOMN a30THOM KUCIOTHL. BbInanaer ocaqok cBepHyBIIEerocs Oenka.

KoHTpoJibHbIE BOPOCHI:

1. Hanummre cxemy peakuuu oOuypera ¢ ruapokcunom meau (II). Hammume kakoro
CTPYKTYpPHOTO (pparmMeHTa B MOJIEKYJie HEOOXOAUMO IS MOJIOKUTEIBHON OMypeToBON peakiuuu?

2. MOKHO JIi CUUTATh JAHHYIO PEaKIMI0 KaYeCTBEHHOM Ha 0enok?

3. B yem mposiBisieTcsi ABOWCTBEHHOCTh XMMHUYECKMX (YHKIMHA aMHHOKKCIOT? Kak 310
MOJKHO J10Ka3aTbh?

4. Yto Takoe neHatypanus oenka?

5. Kakue kauecTBeHHBIe peakiuu Ha Oenku Bwel m3yunnu? Kakue CcTpyKTypHbBIE
(parMeHThl OEITKOB OHH MO3BOJISIOT OOHAPYKUTH?
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Jlaboparopuas padora Ne 7

«CTpoeHue aToMa

Henab: onpenennuts 3KCHEPUMEHTAIbHBIM YTEM XapaKTEPUCTUUECKOE U3TYyUEHHE aTOMa
B BO30Y>KIEHHOM COCTOSTHUU.

OO6opynoBanue u peakTuBbl: paphoposas vamika, 5-6 M ciupTa, MNATENb, HATPUH.

Xoa padoThI:

Omnpit 1. Onpenenenye JUIMHBI BOJIHBL.

DHeprusi HapyHbIX JIEKTPOHOB BOJIOPOJA U S- JJIEMEHTOB Ha Pa3IUYHbIX
OYHEPreTUYECKUX YPOBHsIX, 2B

aTOMBI E1 E2 E3 E4 E5 Ee

Na 3,027 3,547 4,068 4,589 5,11 5,14

Jlns onpenenenust uinHbl BosiHbI A =NC/AE, moacrasisist u3 tabauipl 1.1 3Hauenus AE u
C B YHCJIUTEIb, TO IOJIYyYUM, YTO:

A=1240,8/ AE (am)

C nomompo mmmaTens B3sul HeOOIbLIOE KoiauuyecTBO HaTtpus. B dapdopoByro vamky
Hanmua 3 —5 Ml ciupTa, CIMPT MOJUKET U BHEC B IUIaMs HATPHI, MOCTYKUBAs LINATEIb, YTOObI
KPYNHUHKH HAaTpHs MOCTENEHHO Malalu B ILIaMsl.

- BeruuciiuM 3HaueHue AE (3B) u 1uimHy BOJTHBI, HCTIONB3YS NaHHBIE TaOmuis 1. 1.

AE1=E%-E7,

A=1240,8/ AE

- OIIPEJIEIMM KaKasi OKpacka COOTBETCTBYET JUIMHAM BOJIH.

3HaueHue JJIMH BOJH B BUAUMOM 00JIaCTH CIEKTpa

A, HM nBET
<390 HEBUIMMBII
390 - 410 ®uoneToBbIl
420 — 450 Cunuit
470 - 530 3enénplit
540 — 580 KeénTerit
580 - 610 OpaHXeBbIii
620 - 780 KpacHBIH
> 780 HEBUIUMBII
- IPUBEIEM DKCIIEPUMEHTAIIbHBIE TaHHBIC B (hopMe TabIuIle:
Ne AE AE AE, 3B Ay HM OnTuveckuid Pe3yabTarsl
CIeKTp onbITa
AE; E*G -E, 2,113 587 OpaH>KEBbIN
AE; Es-E, | 1,593 778 KPACHBIIT
AE3 Es-E3 1,072 1157 HEBUIUMBIN
AE4 E*G -E, 0,551 2250 HEBUIUMBIN
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AEs E*e - E*5 0,03 41360 HEBUIUMBIN
AEg E*5 - E*l 2,083 595 OpaHKeBbIH
AE7 Es-E 1,563 793 HEBUIUMBIN
AEg E*5 - E*3 1,042 1190 HEBUIUMBIN
AEg E*5 - E*4 0,521 2250 HEBUIUMBIA
AEqg E,-E; 1,562 794 HEBUIUMBIN
AEq; E4-E, 1,042 1180 HEBUIUMBIN
AEq1 E*4 - E*3 0,521 2250 HEBUIUMBIN
AEq3 E*g - E*l 1,041 1191 HEBUIMUMBIA
AEq14 E3-E 0,521 2250 HEBUIUMBIN
AEqs E,-E; 0,52 2250 HEBUIUMBIN

Konrpoabuble Bonpocsi: 1. Mcropuss uszydeHuss crpoenuss atoma. 2. OCHOBHbIE
cBefieHHs] 0 cTpoeHuM atoma. 3. Kakoe KOIMYECTBO 3JE€KTPOHOB, HEUTPOHOB U MPOTOHOB Y
aTOMOB, C MOPSAIKOBBIM HOMepoM 7, 23 31.

Jladoparopnasi padora Ne 8
«MogenupoBanue nocrpoenus nepuoauueckoi tadbauiesl .1, Menneneesa»

Hean: paccMoTpeTs CTPYKTYpY nepuoandeckoit Tadmuel J.M. MenneneeBa u HailTi
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHUX AJIEMEHTOB.

OO0opynoBaHne U peaKTUBBI: IEPUOANYECKAs TAOIUIIa XUMUYECKUX DJIEMEHTOB.

Kpamkue meopemuueckue ceedenus

B 1896 rony .M. MenneneeB OTKpbUI MNEPUOAUMYECKUN 3aKOH XHMHYECKUX
aneMeHTOB: «Ceoiicmeo npocmulx men, a mak dce hopmvl u ceolcmea coeOuHeHuil
971IEMEHMO6 HAXOO0AMCA 6 NEePUOOUHECKOU 3A6UCUMOCHU OM GEUYUHbLL AMOMHBIX 6€C08
I71IEMEHM OB ).

3a OCHOBY NEPHOJUYECKOW CHUCTEMBl OH O€peT HE TOJIbKO aTOMHYI0 Maccy, HO M
XUMHYECKHE CBOMCTBA 3JIEMEHTOB.

N3meHnenne XMMHUYECKMX CBOWMCTB TPH TOCIEIOBATEIBHOM TEPEXO0/]€ OT dJIEMEHTa K
AJIEMEHTY TMPOUCXOIUT IMOCPEACTBOM OTpULAHUA. BHYTpu mnepuoaa MpOUCXOAUT OTpHUIIAHUE
OJIHUX CBOWCTB (METAJUIMYECKUX ) IPYTUMH, TIPSIMO MTPOTUBOMOJIOKHBIMH (HEMETAJUTMYECKUMHU ).

Kaxnpiii mepuon 3aBepiaeTcss OJaropoJHBIM 3JIEMEHTOM, KOTOPBIM TaK K€ SBIISAETCS
OTPULIAHUEM HPEJIBIIYIIETO.

HoBeiii mepuon HaumHaeTcs C dJEMEHTa, Kak OBl TIOBTOPSIOIIETO CBOWCTBA
MIPEAIIECTBYIONIETO, HO ATO MOBTOPEHUE TIPOUCXOIUT HA WHOM, 00JIee BRICOKOW OCHOBE.

B nepuoanyeckoil cucreMe BHIIHO, KaK KOJUYECTBEHHBIC M3MEHEHHUs (aTOMHas macca)
MPUBOAAT K KA4eCTBCHHBIM (XMMHUYECKHE CBOWCTBA) W, NOWAS JO OMPENEIECHHOTO TMpejaena,
HE3HAUYUTEJIbHOE U3MEHEHUE KOJIMYECTBA MPUBOJUT K PE3KOMY MU3MEHEHHUIO KayecTBa - CKAauKy,
Hanpumep ot F k Ne, ot Ne k Na.
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Takum 00pa3zom, CBOWCTBa XMMUYECKHX 3JEMEHTOB [0 MEPE BO3PACTaHHS UX aTOMHBIX
Macc UMEIOT MEPUOTUUECKUN XapaKTep.

[lepuonnueckuii 3akoH Obu1 odpopmiieH .M. MenneneeBbiM B BUIE MEPUOAUYECKON
CHUCTEMBI 3JIEMEHTOB.

Ilepuoo - 310 TOPU3OHTAIBHBIA PAJl AJEMEHTOB, B KOTOPOM CBOMCTBA MU3MEHSIOTCA OT
TUIIMYHOTO MeETayla 0 TUIHYHOTO HEMeTajUla M 3aKaHYMBalOTCS OJaropofHbIM ra3om (3a
UCKJTIOYEHHEM IOKa CEAbMOr0 EPUOAa).

I'pynna - BepTuKanbHasi TpPYINIHUPOBKA 3JIEMEHTOB, B KOTOPOM OJIMH MOJ JpPyruM
pa3MeIIeHbI CXOHbBIE MKy COOO0 3JIEMEHTHI.

B coBpemenHoi#l nepuoanyueckoi cucteMe Bcero Bocemb rpyni. Kaxmas U3 HUX JeauTcs
Ha TJIABHYIO U MOOOYHYIO MOATPYIIIIHL

I'naguvie noozpynnst 00pa30BaHbl BEPTUKAIBHBIMU PSIAMH JIEMEHTOB, HAUMHAFOIIUXCS
C DJIEMEHTOB MaJIbIX MEPUO/IOB, B KOTOPBIX CBEPXY BHU3 HAPACTAIOT METAJNINYECKHE CBOMCTRBA.

Ilo60ounble noozpynnsl COCTABIAIOT TOJBKO 3JIEMEHTHI OOJBIIMX MEPUOAOB, BCE OHH
ABIIIOTCS METAJNIAMU M OObETUHSIOTCS IO CXOTHBIM MTPU3HAKAM.

B 1911 roay Pesepdopa Bbickazan rumnoTe3y o IIaHETapHOM CTpoeHuH atoma. CoriacHo
9TOM TUIOTE3E aTOM MpEACTaBIseT co00il CUCTeMY U3 OYEHb MaJIOro 1o pazmepam sapa (10 12
1013 CM), BOKPYT' KOTOPOTO MO KPYTOBBIM OpOMTaM JBMIKETCS TAKO€ YHCIIO DJIEKTPOHOB, YTO
OHHM CBOMM OTPHUIIATEIBHBIM 3aPsA0M HEUTPATU3YIOT MOJIOKUTEIBHBIN 3apsi AjIpa.

[lonoxxeHWI0 S3JEKTpPOHA Ha KaXJOW M3 CTAMOHAPHBIX OpPOHWT COOTBETCTBYET
OTpeIeTICHHBIN 3amac sHepruu aroma. Korza a1eKkTpoH IBHKETCS 110 IEPBOil OpOUTE, MPOYHOCTh
€ro CBfA3M C SAPOM MaKCHUMallbHas, a 3arac YHEPrud MUHUMAJbHBIA. Takoe cCOCTOsHHME aToma
Ha3bIBACTCSI HOPMATbHBIM.

Ecnu moaBecTu sSHEPruio K aromMy, TO JJIEKTPOH IMEpPEeMECTUTCS Ha OaHy Hu3 Ooiee
yIaJeHHBIX OPOWT; MPH 3TOM MPOYHOCTH CBSI3U €r0 C SAPOM YMEHBIIUTCS, a 3amac dHEPTUU
aToma yBeNnuuyuTcs. Takoe COCTOSHHS aTOMa Ha3bIBAECTCS 8030YHCOCHHBIM.

Jlia xapakTtepucTUku opOUTHl bop BBen kéanmosoe yucno, BOOCIAENCTBUN MOTYUYUBIIEE
Ha3BaHUE 21A6H020 n. Yucio opOUT >3JeMeHTa OmpeneNsercs HOMEepoM Imepuojaa. Tak Kak
MEePUOJIOB CEMb, TO paznuyaiot 1, 2, 3, 4, 5, 6, 7-if ypOBHU SHEPruH, KOTOPHIE HA3bIBAIOT TAKXKE
KBAHTOBBIMH CJIOSIMH.

21&:)) |

IIpumep: 2892

DNEeKTPOH MOKET HaXOJUTHCS B JIFOOOW TOYKE TPOCTPAHCTBA BOKPYT snpa. [loatomy
KBaHTOBasi MEXaHUKa BBOJIUT MIOHATUE 2/1IEKMPOHHO20 001aKd. DIEKTPOHHOE 00JIaKO MOXKET
MMETh Pa3HYI0 TEOMETPUUECKYIO (OopMYy.

VY aroma Boziopo/1a, 00J1a/1al0IeT0 OJTHUM 3JIEKTPOHOM, OpOUTaNb cheprudecKku
CHMMETPHYHA U Ha3bIBaeTcsa 1S— opbéumansio (1 -xBaHTOBOE YHCIIO, S - TUI OpOUTaNmM). Tak
Ha3bIBac€Mble OPOUTAIIM TIEPBOT0 THNA — S -opéumanu. OpOuTaId BTOPOTO TUIIA-P -

51



opoumanu SBISIOTCS BHITAHYTHIMUA. O01acTh HAXOXKACHUS JIEKTPOHA - TO 110 OJHY , TO IO
JPYTYI0 CTOPOHY OT siipa. DTH CMEXKHBIE 00JIaka 00pa3yloT BMECTE HEUYTO BPOJIC TAHTEIIH.

Op6uranu Tperbero Tuna — d — opoéumanu UMErOT O60JIee CIOKHYIO GOPMY - OHH
NPEJCTaBIISIOT cO00# Kak ObI JIBE CKpEIllCHHbBIE TaHTeNH, a -f- opoumanu odpasyror eie Oonee
CJIOHBIE 001aKa (OpOUTaIM YETBEPTOTO THIIA).

MakcuMalIbHOE YHCIIO OJICKTPOHOB, pa3sMCHIAOIINXCA HAa KaXKI0M IIOAYPOBHE, PaBHO:

S-2 aexrpona (S9);

6 s v
p - 6 anekmponos (p°);
10 y. s - 44
d-102.1exkmponos (cf4 ); i 4 ——<g] o
f-14 3nexTponoB(f™); é ‘;‘ id
3]
Pacripenenieare 21€KTPOHOB B aTOMax IO x| 3 4’::- 3
ﬁ Y e——n e e 3z
SHEPTEeTHYCCKUM YPOBHSIM U TIOTyPOBHIM
=
M300paXaroT B BUJIE TaK Ha3bIBAEMBIX =l 2 %
o SN arve————
INEKMPOHHBIX PopMYIL. ) = 2
™
Hanpumep, anekrponHas popmyia o
(xoH(purypanus) aroma HaTpus, §
- ” l - —— ls
3aHI/IMaIf)I_HeFO 11-e mecTo B Bnep T~ Tioayponi
MEPUOANYECKON CHCTEME, BBIPA3UTCS TaK: - YecKHe
11 Na 1s% 2% 2p° 3s%. YPOBHY
CTpyKTYpY DJIEKTPOHHBIX 000JI0YEK aTOMOB Puc. 2.3, Cxema nogpasneneHus
4acTo U300pakaroT rpaduuecky mpy MOMOIIN SHCPreTMHecKHX ypoBHeh Ha nox-
IHepzemuyecKux aueek (ANEKTPOHHBIX CTPYKTYP). YPORHH

Takum 0Opa3om, aTOM COCTOUT M3 SAPa U SJIEKTPOHOB, SIIPO - U3 IPOTOHOB M HEUTPOHOB.

Hucno 3JIEKTPOHOB € U IIPOTOHOB p , a TAKXKE 3apsijl sIAPA ONPEIEIISIOTCS MOPSIKOBBIM
HOMepoM dieMeHTa (ycrtanoBieH MozeneM B 1913 rony), a uucno Heitirporos N - o pasHOCTH
MEK]ly aTOMHOM MAaCCOM ¥ OPSIAKOBBIM HOMEPOM HAIIpUMEP:

st atoma N P - 15p+, 15eu N: 31-15=16

DnemeHTHl B iepuoanyeckoil cucreme J.M. MeneneeBa pacnosoKeHbl CTPOro
MOCJIE0BATEILHO B MOPSIKE BO3pACTaHUs 3aps/ia A/Iep UX aTOMOB. BeanunHa nmoaoKuTeaIpHOro
3apsiia aTOMHOTO Si7[pa, BO3PACTAET OT 3JIEMEHTA K 3JIEMEHTY Ha €IMHUILY. DTU KOJMYECTBEHHBIE
M3MEHEHHUs 00yCIaBIMBAIOT KaYeCTBEHHBIEC H3MEHEH U, IOBTOPEHUE CBOWCTB B HOBOM IIEPHOJIE
MIPOMCXOUT Ha OoJiee BhICOKOI ocHOBe. [loaTomy nepuoanueckuit 3akon JI.11. Menneneesa B
HacTosIIee BpeMs GOpMyIUPYyeTCs Tak:

Ceoiicmea Xxumuueckux 371eMeHmM o8 Hax00AMcA 6 REPUOOUUECKO 3A8UCUMOCIU OM
3apAa0a ux amomMHusIxX soep.

Xoa padorbr:
1. U3yuuts TeopeTnueckoe 000CHOBAHUE.
2. BeINOTHUTH NpeAJIOKEHHBIE 3aJaHusl.

52



3. CocTaBUTH OTYET.

3amanue Ne 1

1 BapuaHT.

Pacnonoxuts xumuueckue snementsl Na, H, Mg, O, F, Al, Cl, Fe B nopsiike
BO3paCTaHUs OTHOCUTEIIBHBIX aTOMHBIX MAcC, Pa3JeIUTh UX Ha METAJIJIbl U HEMETAJUTHL.

2 BapuaHT.

Pacnonoxute xumuueckue snementol Ne, N, Cr, Ar, Au, Zn, S, P B mopsiike
BO3pACTaHUs OTHOCUTEIIBHBIX aTOMHBIX MaccC, pa3/IeIUTh UX Ha METAJLIbl U HEMETaJLIbI.

3amanue Ne 2

JlaTh XapaKTepUCTUKY XUMUIECKIM JIECMEHTAM I10 IUIAHY:

1. ITonoxxeHne ay1eMeHTa B IEPUOAUUYECKOM crucTeMe

-TIOPSIAKOBBIA HOMED

- IePHOJT

-rpyImmna

- IOATpyImna

- OTHOCHTEILHAS aTOMHAs Macca

2. CtpoeHue aToma 3JIEMEHTA:

-3apsia Apa aToMa

-popmyna coctaBa aToMa (KOJIMYECTBO TPOTOHOB, JIEKTPOHOB, HEUTPOHOB)

-KOJIMYECTBO YHEPTCTHUSCKUX YPOBHEH U pa3MEIICHUE HA HUX JICKTPOHOB

-3JIeKTpOHHAas popmya (KoHDUTyparus)

- rpaduueckas popmymna

- METaJUI WJIH HEMETAJLI

3amanune Ne 3

3anummmTe cBeAeHus 1o daeMenTaM Ne3-No9 B Tabnuiry

XHAMHUYECKUI ITopsiakoBBbIi Ar OneKTpoHHAas
CHUMBOJI HOMED (oTHOCHT.aTOM.Macca) | (opMyIa dJIeMeHTa
Li
Be...

CdopmynupyiiTe BHISIBICHHYIO 3aKOHOMEPHOCTh, HCXO/IS U3 TAHHBIX TaOIHIIBL.

KoHnTpoJsibHbBIE BONIPOCHI:

1. ®opmynupoBka nepuoanyeckoro 3akona /.M. Menneneesa.

2. Uto Ha3bIBaeTCS EPHOIOM?

3. Yro Takoe rpynmna?

4. Kak U3MEHSIOTCSI CBOMCTBA XUMUYECKUX IJIEMEHTOB B IMEPUOaX U IodYeMy?

5. Kak u3mMeHs0TCsl CBOMCTBA XMMHUYECKUX DJIEMEHTOB B IPYIINAX U oYeMy?

JlabopaTopnasi paGora Ne 9
«JlucrnepcHble CUCTEMBD)

Heab: u3yuuTh CIOCOOBI MPUTOTOBICHUS dMYIBCUNA U CYCIEH3UN, OTpaOdOTaTh HABBIKU
DKCIIEPUMEHTAIbHOW paboThI, COOMIOAasl TEXHHWKY Oe30macHOCTH Tpu paboTe B KaOuHETe
XUMUH.

OGopynoBanue W peakTBbI: CTYIKa C TECTUKOM, CTCKJISTHHBIM CTakaH, CTEKJISTHHAs
najgoyka, Boja, Men (kapOooHar kaneius), [IAB (amynsrarop).

Kpamkue meopemuueckue ceéedenus

UwucTeie BemecTBa B MPUPOE BCTPEUAIOTCS OUYCHb PEKO, Yallle BEIIECTBAa BCTPEUAIOTCS B
BHJIE CMECEH.
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Bo3ayx mpencraBisieT co00i cMech KHCIOPOAA, YIJIEKHCIOro Ta3a, a30Ta U HEKOTOPHIX

JIPYTHX Ta30B; MOpPCKas BOJA - CMECh BOJBI M COJICH; MOJOKO - CMECh BOJIbI, JKUpa, Oerka;

MCTAJUIMYCCKUC U3C/INA - CMCCH PA3HBIX METAJIJIOB, KOTOPBLIC HA3BIBAIOTCS CIIJIABAMMU.

CnoBo "cMech" mpou3011LI0 OT ¢JI0B "cMemuBare", "mepeMennBarh"

CmecbCOCTOUT U3 ABYX H Ooiee KOMITOHCHTOB, HaXOJAAIIHWXCA B HCEMOCPCACTBCHHOM

KOHTaKTe JPYT ¢ IpyroM. PaccMoTpuTe pUCYHOK:

YHCTOE YHCTOR
BELIECTHO BEIIECTBO
%0
00¢p

BEIIECTB
CMeCI/I, B KOTOPBIX YAaCTHUYKHU COCTABJIAIOHNIUX HX BCIICCTB BUJIHBI HCEBOOPYKCHHBIM
TJ1a30M MJIM IO MHUKPOCKOIIOM, HAa3bIBAOT HCOAHOPOAHBIMU, UJIU 2€MEPOCEHRHbIMU. CMCCI/I, Ipu

06p330BaHI/II/I KOTOPBIX BCIICCTBA ,I[p065{TC$I Ha MeIbYainime HYaCTUILIbI (MOJ'IeKy.]'IBI, I/IOHLI), HC

pa3IMYMMBbIe Ja)Ke B MUKPOCKOII, Ha3bIBAIOT OJHOPOIHBIMHU, HITH 20MO2EHHbIMU.
Cpemu Bcero MHOrooOpasmst cMeceii ocoboe MecTo

3aHUMAOT TI'CTCPOTCHHBIC.

FGTGPOFGHHI)IG CMCCH MOI'yT COCTOATH KakK M3 PpPaBHOMCPHO, TaK W M3 HCEPAaBHOMCPHO

pacnpeesieHHbIX KOMIIOHEHTOB.

JUCIICPCHBIMHA CUCTCMaMMU.

B nepsom

cirydae

reTepOreHHbIE

CME€CHU Ha3bIBaroT

JHucnepcHule cucmemobl — 3TO I'CTCPOrcHHbIC CUCTEMbI, B KOTOPBIX OJHO BCIICCTBO B BUJC

MCJIKUX YaCTULl PaBHOMCEPHO pPacCIpEACICHO B JOpYTOM. B 3aBucumoctu ot arperaTHoro
COCTOAHUA pA3JIUYAKOT CICAYIOMUEC NJUCTICPCHBIC CUCTCMBI.

K’IaCCI/I(bHKaIHfIH AUCTIEPCHBIX CHCTEM I1I0 arperaTHOMY COCTOAHHIO

g RO AucnepcHas daza | OBGoaHaueHue Tun cuctemsl Mpumep
cpepa
Cucremsl ¢
"a3oobpaaHan rir rykTyaumei Atmocdepa 3emnu
MNOTHOCTH
"azoobpa3zHan ot " Aaposon ryaae) TymaH, KyueBble obnaka, Tyum,
cMmor
Toovas o Asposonu TabauHblil AbIM, YronsHaA u
(abIMBI, NBING) KOCMMYECKaA NbiNb
e s ®noTayMoHHbIe, NPCTMBONOXAapPHLIE
[a3oo0bpa3Han i i 1 ApYrue neHbl, rasupoBaHHble
HaNWUTKK
Kugkan Hugkan K Smynscun Monoko, Kpembl, NpUpoagHan HedTb
Baeecu B NpupoAHLIX BOAAX, 30MK
Teeppan T/ CycneHann, nexsl MeTannoe, "CTPoUTENLHLIN
pacTeop”, NacTel, NynbMnbl
Mopucteie 1 [Memaa. cenukarens,
['a3o0bpa3Han T KanunnapHble aKTMBWPOBAaHHLIe YrAn, razobeToH,
CUCTEMbI, KCeporenu MEHOrunc, NeHononuMepsbl
Mopuctele 1 AncopbeHTbl, NOYBLI, BAAXHbIE
Teepaan Kugkan HIT KanunnApHble TPYHTbI, HEKOTOPLIE MIHEpank!

CUCTEeMbI, renn

(onan, xxemuyr, bupto3a). cTyaHu

Cnnagsl, MUHepanbl, CUTannkl,




JlucriepcHble CUCTEMBI IIMPOKO PACIPOCTPAHEHBI B NPHUPOAE B BUIE IbUICH, JIBIMOB,
TYMaHOB, I1€H, TKAHEBOW >KHJIKOCTH PACTEHHI U KMUBBIX OPraHU3MOB. [IpUMEHSIOTCSA B TEXHUKE,
CTPOUTENIbCTBE B BHJIE IIEMEHTOB, JIAKOB, KpPAcOK, TKaHEH, pa3lMYHBIX MOPOIIKOOOPa3HBIX
CTPOUTEJIBHBIX MATEPUAJIOB, IEHOILIACTOB U T.J.

To BemecTBO, KOTOPOE paclpeaesIeHO B JPYrOM, Ha3bIBAIOT ducnepcHou ghasou.

BerectBo, B KOTOpOM pacrnpesenena aucrepcHas ¢aza, HOCUT Ha3BaHUE QUCHEPCUOHHOU

cpeoul.
Krnaccudukanus qucnepcHbIX CHCTEM MOKET OBITh MPECTaBIICHA CICIYIOIIUM 00pa3oMm:

JUCITEPCHBIE CHMCTEMBbI

OMyabCHHA
Basecu Cycnessuu
Aspozonm
Temn
Konnoudnwvie
cucmemobe
Sonu

[To pa3mepy "acTuIl AUCTIEPCHOU (a3bl pa3IuYaIOT:
*2pybooducnepcuvie cucmemul (B3BecH) — pazmep yactull 6omnee 100 HM;

*monkooucnepchvle (Koi10udHble) CUCTEMBI — pa3mep yacTul ot 1 1o 100 Hm.

Omynbcus — 3TO TpyOOJUCIEpCHAsl CUCTEMA, COCTOSAIIAs M3 JIByX HE CMELIMBAIOLIUXCS
JpYT € APYTOM >KUJKOCTEH (Macio ¥ BOJa).

Cycnensuss — 3710 TpyOoaMCIIEpCHAs cUCTEMa C TBEpJAOW AucrnepcHoW (a3oil U >KUIKON
JUCTIEPCUOHHOMN CpesIoN (CTPOUTENIBHBIE PACTBOPHI: IEMEHTHBIN pacTBOP, OETOH).

Aospozonu — 3TO TpyOOAMCIEPCHBIE CUCTEMbI, B KOTOPBIX JAMCIEPCHOHHOM cpenoit
ABJISIETCA BO3JyX, a JIUCIHEpCHOM (a3oi KameiabKu XHUJAKOCTH (00jaka, JIak A BOJIOC) HWIIM
YaCTHIIBI TBEPAOTO BellecTBa (MbUIEBOE 00JIaK0, CMOT).

L'enu — ocoboe cTyaHE0Opa3HOE KOJUIOUIHOE COCTOSIHUE (MapMenal, XOJI0ell).

301U — 3TO KOJIJIOWJHBIE CHUCTEMBI, B KOTOPBIX JHUCIIEPCHOHHOM Cpelol sBisieTcs
JKUJIKOCTh, a TUCTIEPCHOM (ha30ii — TBEPA0E BEIIECTRO.

OxkpyXaronuii HaC MHUp TPEICTaBIsAeT COOO0M KpacoyHOE MHOTro00pa3ve pa3IHMYHbBIX
JUCTIEPCHBIX CUCTEM.

OnruyecKue CBONCTBA KOMIOUAHBIX CUCTEM.

JlaBHO OBLIO 3aMEUYEHO, YTO IyTh CBETOBOTO Jy4Ya, MPOXOJSIIEr0 4Yepe3 COBEPIICHHO
IIPO3paYHbIN KOJUIOUHBIA pPAcTBOP 30JI0Ta, CTAHOBUTCS BHUJMMBIM, €CIM PACCMaTpUBaTh €ro
cOoKy Ha TeMHOM ¢oHe. DTO sBICHHME NOIY4YWIO Ha3BaHue Hddekra Tunmans, oHO
BBI3BIBACTCS PACCESHUEM CBeTa KOJJIOMIHBIMU _yacTuiiamu. [lojo0HOe siBIE€HHE, BEPOSATHO,

3HaAKOMO KaXaAoMy, KTO Ha6n}0)1an 3a CBCTOBBIM JIYUOM, MHOPOXOOAIIUM TOHKHM IIYYKOM B

TEMHOM IOMEIIEHUH (HapuMep, B KMHOTeaTpe), Uid 3a Jy4OM IMPOKEKTOpa Ha TEMHOM (oHe
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HOYHOTr0 HeOa. .Hy‘l BHUJCH CO CTOPOHBI TOJBKO B TC€X ClIy4dasdaX, KOrga Ha IIyTU €ro MMCIOTCA B

OOJIBIIIOM YHCIIC MEIIKHE YacCTHUIIbI I[TbUIX WK TyMaHa, paCCCUBAIOIINEC CBCT.
OnTudyeckre CBOMCTBA AUCIICPCHBIX CUCTEM HUCHOJIB3YIOTCA HAa HNPAKTHUKE IOJId U3YUCHUA

UX CTPYKTYpBI, OTIpEICTICHHUS Pa3MepoB, (HOPMBI YACTHIL U UX KOHIICHTPALIUH.

KOJIJIOI/II[HBIC PAaCTBOPABI OTIIMYAOTCA OT HMCTHHHBIX TCEM, 4YTO HMX YaCTHUIBI CHIIBHO

pacceuBaroT NPOXOASAIIHNIA Yepe3 HUX CBET M JICIAIOT 3aMETHBIM ITyTh MPOIYIEHHOTO CBETOBOTO
ay4a (3¢ dext Tungans).B pesynbrare HaOII01a€TCS paccesiHue cBeta  (T. €. HEYIOPsA0YEHHOE,
HAMpaBJICHHOEC PAaBHOMEPHO BO BCE CTOPOHBI OTPAXKEHHE), KOTOPOE Ha3bIBaeTCS APPEKTOM
TuHDAIA B 4eCTh WPIAHICKOTO (U3WKa, BIEPBBIC OOBSICHUBIIETO 3TO sBICHUE. PacTBopamu

Ha3bIBAIOTCS CMECH, B KOTOPBIX YACTHIIBI HACTOJIKO MAalbl, YTO OHM HE OCAXKAAIOTCS, HE
npuBoAAT K 3pdexty Tunaans u He BUIHBI JaXKe MPH OOJIBIIOM YBEIUYCHUH.

KonnowuaHbiih pacTeop McTuHHBIA pacTeop

Xon pa6oTsl:

Onvim Nel. Ilpuzomoenenue cycnen3uu Kkapoonama Kaaipvuus é 60oe

B crynky momectuTh Kycouek Mena (kapOoHaTa Kallblii) W pacTepeTb €ro Jo
MOPOIIKOOOPA3HOTO COCTOSIHUSA. B CTEKIISIHHBIN cTakaH HAChIaTh JOKKY PacTepTOro Melna, Mpu
NepeMenInBaHNH CTEKITHHON MallOUYKON JOOaBUTH BOJIBL.

3anumute HaOMr0oAeHUs. Ha 4To moxo»ka moigydeHHast cMech?
Onovtm No2. Ilonyuenue amyascuu MoOmopHozo macia

B npobupky Haneite 4 4acTb BOJABI U CTOJBKO k€ Macia. TIiareiabHO IepeMeliaire.
Ho6asswte karmio [TAB (amynbsratopa) u nepeMemniaite enie pas.

CpaBHHTE pe3yabTaThl. 3aNTUIITUTE HAOIIOICHHUS.

Onvim Ne3. O3naKkomnenue co ceoiicmeamu OUCnEPCHbIX CUCHEM

XapakTepucTuka Buapl nucnepcHbIX cucTEM
JUCIIEPCHBIX CUCTEM Aspozon | Omyn | Cycnens | Komnonanel | MctuHHbIE
u bCHH 15051 € pacTBOpBI | PacTBOPHI
Cocra | /[lucnepcHas da3za
B JlucnepcruoHHast
cpena
[Tpumeps! (onoaHUTE Myka Moo | 3yOHnas PactBop PactBop
CIHMCOK) KO racra KpaxMasa caxapa

Pa3mMeps! yacTuig

Bueunuii Bua. Dddexr
Tunrnans

CnocoOHOCTh OCAXKIATHCS

56


https://chem21.info/info/1667984
https://chem21.info/info/63072
https://chem21.info/info/135863
https://chem21.info/info/2670
https://chem21.info/info/1833328
https://chem21.info/info/1833328
https://chem21.info/info/6288

KoHnTpoJsbHbIE BONIPOCHI:

1. OxapakTtepusyiiTe NOHATHE <«JIUCHEpCHas cucreMa». Yem naucrepcHas cucreMa
OTJIMYAETCS OT OCTAJIbHBIX CMECE?

2. Kakue TUIbI JUCTIEPCHBIX CUCTEM B 3aBUCUMOCTHU OT arperaTHOro COCTOSIHUS CPEAbl U
da3br Bbl 3Haere? IlpuBenute nmpumepbl. OxapakTepu3yiTe UX 3HAYCHHE B MPUPOJIE U KU3HU
YeJ0BeKa.

3. Kakue cucrtempl Ha3bIBalOT TIpyOoaucriepcHbiMU? Ha kakue rpymnmbl OHU JENATCs?
Kaxkoit mpu3Hak JexuT B OCHOBE Kiaccudukanuu? [IlpuBeaure npumepsl.

4. Kakue cucTeMbl Ha3bIBalOT TOHKOAMCIEpCHbIMU? Ha kakue rpynnsl oHU Jenarcs?
Kakoli mpu3HaK JISKUT B OCHOBE Takol kiaccudukanuu? [IpuBenure mpumepsl.

5. Kak oTnmuuTh UCTUHHBIN pacTBOp OT KojutouaHoro? Kakoe siBieHue J€XUT B OCHOBE
apdexra Tunnans?

6. Kakue mpouecchl, MPOUCXOJALUIME B JHUCIEPCHBIX CUCTEMAX, OTPAaHUUYMBAIOT CPOK
TOJIHOCTH IIPOJYKTOB, JIEKAPCTBEHHBIX U KOCMETUYECKUX TpenapaToB?

JlaGoparopHasi padora Ne 10
«CKOpPOCTh XUMHUECKOU PEAKIIHI
Heab: U3yuyuTh BIUSHUE CKOPOCTH XUMUYECKOW PEAKIIMH OT pa3HbIX (PAKTOPOB.

OO0opynoBaHue U peaKTHUBBI: COJIIHASI KUCIIOTA, YKCYCHas KHCIIOTa, IMHK B rpaHyjiax,
MarHui, MEeIHBIA KYIOpPOC, KYCOK >KEJI€3HOW IMPOBOJIOKH, MOPOIIOK Keje3a, CylbpaToM MeIu
(IT), Boma, xumMHuueckuii cTakaH, MpOOUPOK, IITATUB, AEPKATEIb I TPOOUPOK.

Xox padoTsri:

OmnbiT Ne 1. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT IPUPOJIbI PEArUPYIOIIHNX BEIIECTB

. H3yyenue enusanus npupoovl KUciomsl

B omny mpoOupky HalvMBaeM pacTBOp COJITHOM KHCIOTHI, @ B JIPYT'YIO — CTOJBKO XKe
YKCYCHOHM (TIpUMEPHO OAMHAKOBOW KOHIEHTpauuu). OJHOBPEMEHHO IOMEIIaeéM B HHUX IO
rpaHyIne nuHKa. B o6eux nmpoOupkax mpoTeKkaeT peakilys 3aMeIleHus ¢ BbIICICHHEM BOI0POIa:

Zn + 2HCIl = ZnCl, + H>1

Zn + 2CH3COOH = Zn(CH3COO0), + Hy1

B npobupke ¢ ykcycHOW KHCIOTOM BOAOPOJ BBIAENAETCS C MEHBIIEH CKOPOCThIO. JTO
MOKHO OOBSCHUTH TE€M, YTO YKCYCHAsl KMCIIOTa 00JIaJaeT MEHbITUMHU KHCIOTHBIMU CBOHCTBAMU
110 CPAaBHEHUIO C COJITHOW KMCIIOTOM.

. H3yuenue enusanus npupoovl memania

B aBe nmpoOupku HajgbeM OAMHAKOBOE KOJWYECTBO COJITHOM KHCIOTHI U OJJHOBPEMEHHO
MIOMECTUM B HUX MO KyCOUKY METaJUIOB Pa3HON NPUPOABL: LIMHKA U MAarHUsA. Y paBHEHUS JAHHBIX
pEaKLHiA:

Zn + 2HCI = ZnCl; + Hy1

Mg + 2HCI = MgC|2 + Hyt

Peakuust consiHOW KHUCIIOTHI C MarHhWeM IMPOTEKaeT C OOoNbIlIeld CKOPOCThIO, TaK Kak
WHTEHCHUBHEE BBIIETSETCS BOMOPOA. Marumii — 0ojiee aKTUBHBIH METasUl, YeM IMHK (MarHui
CTOUT B PsIIy HAMIPSKCHUI JIEBEE [IMHKA).

Ompir  Ne 2. 3aBUCUMOCTb CKOPOCTH pE€akUUH OT IUIOUAAM TMOBEPXHOCTH
COTIPUKOCHOBEHUS Pearupyromfx BEIIeCTB

. Usyuenue  enuanus — cmenewu — usMenbueHus — eeujecmed  (NOBEPXHOCMU
CONPUKOCHOBEHUSL Peazupyioujux euecms).

B naBe mpoOupku HambeM MpUMEpHO MO 2 MIJI pacTBOpa MEIHOro Kymopoca.
OnHOBpEeMEHHO TMOMECTHUM B OJIHY HPOOMPKY KYCOK »EJIe3HOW IMPOBOJOKH, a B JAPYIYIO —
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JKEJIE3HBIN MOPOIIOK. B 06enx mpoOHpKax MPOTEKaeT Peakilusl 3aMEIleHHs B COOTBETCTBHH C
ypaBHEHHEM:

Fe + CuSO4 = FeSO,4 + Cu]

O mpoTeKaHUM peakUuH 3aMelleHuss Mexay cyiabparom meau (II) u xene3oM MOXKHO
CYIUTh 110 BBIJEICHHIO M3 PAcTBOPa BEIIECTBA KPacHO-Oyporo mBera — Mead. lIpH3HaKH
p€aknuunu 6I)ICTpee IIOSABUJINCH B Hp06HpKe C IIOPOMIKOM IXK€JI€3a, T. K. IIOPOLIOK XKE€JI€3a UMECT
OOJIBIIYIO IUIOMIA/h TMOBEPXHOCTH CONPHKOCHOBEHHS C PACTBOPOM MEIHOrO Kymopoca. Mbl
BUJUM, YTO U3MECJIIbYCHUE BCUICCTBA IIPUBOJUT K IOBBIIICHUIO CKOPOCTH PCAKIIUH.

OmnpIiT Ne 3. 3aBUCHMOCTB CKOPOCTH PEaKIIUU OT KOHIICHTPAIIUU UCXOTHBIX BEIICCTB

B nBe mpoOupku momecTuM MO 2 TpaHyjbl HUHKA U OCTOPOKHO NPUIBEM PaCTBOPEI
YKCYCHOHM KHCJIOTBI: B TIEPBYIO TPoOUpKy — 9%-HbIi ykcyc, a Bo BTopyro — 7/0%-Hyr0 KUCIIOTY.
Peakuust mpotekaer ObIcTpee B TOH HMpoOMpKEe, B KOTOPOM OOJIbIIe KOHIEHTpAIUs YKCYCHOU
KHCJIOTHI.

OmnpiT Ne 4. 3aBUCUMOCTD CKOPOCTH PEAKIIMM OT TEMIIEPATYPbI

B nBe mpoOupkHM C CONSIHON KHCIOTOW OJWHAKOBOM KOHIEHTpanuu n00aBuUM 1O 1
rpanyse ruHka. OHy U3 IpOOMPOK MOMECTUM B CTaKaH ¢ ropsuer Bojoil. Habmomaem, uto npu
HarpeBaHUU CKOPOCTh BbLAEIEHHUS BoAopoja yBennuuBaeTcs. CKOpPOCTh peakluu 3aBUCUT OT
TEMIIEPATYPBI, P KOTOPOH OHA IPOBOAUTCH.

KoHTpoJibHbIE BOPOCHI:

1. JlaiiTe onpeneneHne CKOPOCTH XMMUUYECKON peakiuu?

2. Kakue ¢pakTopsl BIUAIOT HA CKOPOCTh XUMUYECKON peaKium?

3. IloyeMy NpOJYKThI MUTAHUS CIEAYET XPaHUTh B XOJIOAUIbHUKE?

JlaGopaTopHas padora Ne 11
«I'maponus conein

Heab: o3HaKOMIIEHHWE C TMPOIECCaMU, TMPOUCXOIANIMMH TIPU PACTBOPEHUU B BOJE
PAa3JINYHBIX 110 COCTABY COJICH.

Oo6opynoBanne u peaktuBbl: pactBopsl coneii: KCI, Na2CO3, Al2(SO4)3, (NH4)2CO3,
CH3COONa, Bona, nHAMKaTOpHAs Oymara,

Kpamkue meopemuueckue céedenus

T'udponus coneti — 370 OOMEHHOE B3aUMO/IEHCTBHE HOHOB COJIM C MOJIEKYJIaMH BO/JIb, B
pe3ysbpTare KOToporo odpasyercs cinadbrit 3nekTpoauT. [Ipu 3ToM cMenaeTcsi paBHOBECHE
IEKTPOJIMTUICCKON JUCCOITUAIIIH BOJIBI U, KaK CIICJICTBUE 3TOTO, MeHsieTcs pH pacTBopa.

Bona — cnalslii amdoTepHBIii 21eKTpoauT. MoJIeKyabl BOABI MOTYT KaK OTJaBaTh, TaK U
MPUCOEANHSTH KaTuOHBI H+ (aBTOMpoTONMM3). B pe3ynbraTe B3auMoaeCTBUS MEXKIY
MOJIEKYJIaMH B YHCTOH BOJIe cojiepkatcsi noMmumo mosekyn H20 ruapokcua-uonst OH— u
KaTHOHBI Bojioposa H+ (Tounee, kaTtronsl ruapokconus H30+): H20 + H20 ' H30+ + OH—.
Yacro 3T0 paBHOBECHE H300paKalOT yIpoieHHbIM ypaBHeHneM: H20 ' H+ + OH—

Xon padoTsri:
Omneit 1 Onpenenenue peakiuu Cpepl pa3IMUHbIX COJIEH ¢ TOMOLIBIO YHUBEPCAIBHOTO

UHNKATOpa

C momoIIpI0 yHUBEpCAIbHON MHAWKATOpHOM Oymaru onpeaenute pH B
1 H. pacTBOpax cienyromux coned: KCl, Na2CO3, Al2(SO4)3, (NH4)2CO3, CH3COONa u
cpaBaute ¢ pH qucturpoBaHHoi Boabl. CBOM HAOJIIOIEHUS U BBIBOJIBI 3AIIUIIUTE B TAOIHILY.

Howmep n/n UcnbiTyemas coiib ‘ Peakuus cpenpt ‘ pH pactBopa
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KonTpoabsubie Bonpocsl: 1.Kakue conu noasepratorcs ruaponausy? 2. Hanummre
ypaBHEHHUS FHAPOIIU3a B MOJIEKYJISIpHOM U nOHHOM dopme. 3. [louemy npu ruaponuse kapooHaTa
HATpUA HE BbIIENseTCs yriaekuciblid ra3? 4. O0bsacHUTE, 4eM 00yCIOBIIEHA peaKIUsl CPEeIbl B
KaXKJ0M CIIy4dae.
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JlabGoparopHasi padora Ne 12
«PammonansHoe nuTanue»

Heab padoTbl: O3HAKOMUTHCS C YCIOBHSIMH 00€CIICUCHUS PAIMOHALHOTO MUTAHUS U
HOpMaMu (U3HOJIOTMUYECKUX MOTPEOHOCTEN B MUIIEBHIX BEIECTBAX U SHEPTHH JIJISl PA3IUUHbBIX
TpyNN HACEJICHHs U METO/IaMU OLIEHKH IMUTAHUS 110 YHEPreTUUECKON [IEHHOCTH U COCTaBY
MPOYKTOB.

OO0opynoBaHNe U peaKTUBBI: KOHCIIEKT, TETPab IS MPAKTUYECKUX pabdoT,

JTUTAKTUYECKUI MaTepuall.
Kpamkue meopemuueckue ceedenus

PannonanbHO€ NUTaHME — 3TO MUTAHUE 3JOPOBOIO YEJIOBEKA, HAIIPABICHHOE Ha
npopHIAKTUKY ATUMEHTAPHBIX CEPJICYHO-COCYAUCTHIX, KeNyTOUYHO-KUIICYHBIX, AJIIEPTUIECKUX
U JIpYTUX 3a00JIeBaHUM.

PanmonasnibHOE NUTaHUE JT0JKHO COOTBETCTBOBATH SHEPIETUUYECKUM 3aTpaTaM OpraHu3Ma
(KOJMYECTBEHHAs! CTOPOHA TUTAHUS ), BOCIIOJIHATH €r0 MOTPEOHOCTH B MUIIEBHIX BEIIECTBAX —
Oenkax, )KUpax, yrieBojax, BATAMUHAX, MUHEPAIbHbIX COJISIX M MUKPOIJIEMEHTaX
(xauecTBeHHAas CTOpoHa nuTaHust). [Ipu 3ToM nuIieBbie BelecTBa JOMKHBI IOCTYNATh B
OpraHu3M B OIPEEICHHBIX, HanOoJee OJaronpUATHBIX COOTHOMICHUSIX (COaTaHCUPOBAHHOCTh
TIATAHUS ).

O0s13aTenbHBIM YCIIOBHEM PALMOHAIBHOTO MUTAHUS SBISIETCS COOIIOJICHIE PEKIMA
NUTaHUs, T.€. IPABUIBHOIO paclpeAeIeHUs MUILK MEXy OTACIbHBIMU IPUEMAMHU, a TAKXKE
IIPUEM €€ B YyCTAaHOBJIEHHOE BPEMs C COOJIIOJICHUEM OIpEesIEHHbIX HHTepBAJIOB. O0beM MUILU
JIOJIKEH CO3/1aBaTh OLIYIIEHUE HACHIILIEHHOCTH.

IIpakmuyeckue 3a0anus u peKomMeHOayuy no ux 6blNOIHEHUIO

Beinonnenue 3a1anuii HE0OOX0AMMO HAUMHATH C U3YYEHHSI TEOPETUYECKOI0 MaTepuaa,
PYKOBOJACTBYSICh BBIIIEYKa3aHHOM JIMTEPATYPON U METOAMYECKMMU MaTepuaiaMmu. [lepen
BBITMIOJTHEHHEM pabOThl HEOOXOIUMO aKTYaJIU3UPOBATh OCHOBHBIE TOHSTHSI, IPUBE/IECHHBIE B
METOAMYECKHX YKa3aHUAX U ydeOHOM IuTeparype.

Xox paboTsi:

3ananue 1. M3ydyeHrne OCHOBHBIX MOJIOKEHUN OpraHu3alMy paloHaIbHOTO MUTaHUS U
METOJIOB €70 TMTMEHNYECKOM OLIEHKH.

a) OLeHuTe CBOM CyTOYHBIN PallMOH C TOUKH 3PEHUS PALlMOHAIBHOTO MUTAHUS.

6) OnpenenuTh ONTUMAIBHBIN BeC 110 pOopMyJsie B 3aBUCUMOCTH OT BO3pacTa.

Macca Tena =50 + 0,75 (P - 150) + (B - 20) : 4

P —pocr; B - Bo3pacT B rojax.

3ananue 2. 3ydenue GpU3HOIOTHUECKUX HOPM MUTAHUSA I Pa3IMUHbIX TPYIIT
HaCEJICHUS.

Hcnonb3ys TabauIbl BEITUCATh HOPMBI (PU3NOJIOTHYECKUX MTOTpeOHOCTEN B OeKax,

KHUpax, yriaceBoJgax, MUHCPAJIIbHBIX BEIICCTBAX N BUTAMHWHAX B 3aBUCMMOCTH OT BO3pacCTa U I10JIa.
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Beaku, rjcyr Kupu, r/cyr "
Bospact | Imeprua, xxan B T4 K- B T.4. pacTH- n:emn.
oSro BOTHMIE pocro m:ue S
1—3 roaa 1540 53 37 53 5 212
4—6 net 1970 68 44 68 10 272
7=10 ner 2300 79 47 79 16 315
11—=13 ner 2700 (2450)° | 93 (85) 56 (51) 93 (85) 19 (17) 370 (340)
1417 ner 2900 (2600) | 100 (90) 60 (54) 100 (90) 20 (18) 400 (360)
60—74 roaa 2300 (2100) | 6% (63) 38 (35) 77 (70) 26 (23) 333 (305)
T5ner u
cTaplle 2000 (1900) 60 (57) 33 (31) 67 (63) 23 (21) 290 (275)

*B cxofxax npuBeACHL BEANYHHM, PEXOMCHIYEMME 205 KEHIUMH,
KonTpoasublie Bonipockl: 1. JlaliTe onpeneneHne NOHATHIO «PAlMOHAIBHOE TUTAHUEY. 2.

Kaxnm Tpe60BaHI/I${M AOJDKHO COOTBETCTBOBATh pPallMOHAIBHOC nuTaHue? 3. HpaBI/IJ'Ia

3JI0pPOBOTO MUTAHUS?
JlabopaTopHasi paGora Ne 13
«Moto1ue 1 YUCTSIINE CPEICTBAN

Hesb: BeIIBUTH camoe 3(P(EKTUBHOE KUAKOE CPENICTBO ISl MBIThS TIOCY/IbI, BBISICHUTD O
CTETICHU BIIMSHUS CPEJICTB HAa KOXKY PYK U 370POBbE UEJIOBEKA.

OO0opynoBanMe M peaKTHBBI: )XKUJKUE MotoIue cpeactBa «Mudy, «Fairyy», «buonany,
«Sorti», «Karuisy, Bojia, MEpHBIH cTakaH, TPOOUPKH, IITATUB, JTHHECHKA, MEPHBIN IIMIIHHID,
CEKYHJIOMED, JJIEKTPOHHBIE BECHI, I€TUTENbHAs BOPOHKA.

Xoxa padoThI:

Kpurepun onieHkn 3pGEKTHUBHOCTH KHUJIKOTO MOIOIIETO CPEACTBA!

1. lena;

2. I[ImoTHOCTS;

4. YCTONYUBOCTD IICHE;

5. Bpems BbITeKaHUS;

6.Cocras.

HcnpiTyemble xKHUIKHE CPEICTBA:

«Mud», «Fairy», «buonan», «Sortiy, «Kams»

CocTaB MOIOIINX CPEACTB VISl OCYIbI

[ToBepxHocTHO-akTHBHBIE BenlecTBa (IIABBbI)

[ToBepXHOCTHO-aKTUBHBIE BEIIECTBA — XUMHUYECKHE COEIMHEHUS, KOTOPbIE,
KOHIIEHTPUPYACh Ha IOBEPXHOCTH pazfiena (a3, BbI3bIBAIOT CHHXKEHHE TOBEPXHOCTHOTO
HaTspkeHus. Kak nmpasuno, [IAB — oprannueckue coequHeHus,
umerone aMpuuIbHOe CTPOCHUE, TO €CTh UX MOJIEKYJIbI UMEIOT B CBOEM COCTaBE MOJISPHYIO
4acTh, TUAPO(UIBHBIN KoMIOHEHT ((pyHkunoHanbHbIe rpynmsl —OH, -COOH, -SOOOH, -O-
U T. 1., WK, Jaie, ux coin —Ona, -COONa, -SOOONa u T.11.) 1 HENOJIAPHYIO
(YrneBosopoHyt0) 4acTh, THAPO(POOHBIN KOMIIOHEHT.

[Tpumepom ITAB MoryT city>kUTh OOBIYHOE MBUIO (CMECh HATPUEBBIX COJIEH JKUPHBIX

KapOOHOBBIX KHUCIIOT - 0Jieata, cTeapara HaTpus U T. 1.) © CMC (CHHTETHYECKHE MOIOIITHE

CpE/ICTBa), a TAK)KE CIIUPTHI, KAPOOHOBBIE KUCIOTHI, AMUHBI U T. TI.

[TAB xnaccudunupyroTcs Ha:
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1.Katuonnsie: coennHeHus, KOTOPbIE B BOJHOM PacTBOPE IUCCOLMHUPYIOT ¢ 00pa30BaHUEM
KaTHOHOB, ONPEIEISAIOIINX TOBEPXHOCTHYIO AKTUBHOCTb.

2.AHUOHHBIE: COEIUHEHUS, KOTOPHIE B BOJHBIX PaCTBOPAX JAUCCOLIMUPYIOT C
o0pa3oBaHNEM aHHOHOB (OTPUIATENILHO 3aPSXKEHHBIX HOHOB), 00YCIOBIMBAIOLINX
MTOBEPXHOCTHYIO aKTUBHOCTb.

3. AMQoaHUTHBIE: COETMHEHNUS, KOTOPBIE B BOJHBIX PACTBOPAX MOHU3UPYIOTCS U BEAYT
ce0st B 3aBUCUMOCTH OT YCIIOBUH (IJ1aBHBIM 00pa3oM OT PH — cpenpl), T. €. B KUCIIOM pacTBOpe
MIPOSIBIISIIOT CBOMCTBA KaTHOHHBIX [TAB, a B meinounom pactBope — annoHHbIX [IAB. Cpenu
OCHOBHBIX am(ponuTHbIX [TAB.

4. HenoHOTeHHbIE: COETUHEHHSI, KOTOPbIE PACTBOPSIOTCA B BOJIE, HE HOHU3UPYSICh.
PactBopuMocTh HenoHoreHHbIX [IAB B Bosie 00ycnaBiauBaeTCsi HATMYUEM B HUX
¢yHkunoHanbHBIX Tpymi. Kak mpaBmiio, oHu 00pa3yloT HUTPATHI B BOAHOM PacTBOpE
BCJICJICTBME BOBHUKHOBEHHUS BOJOPOJHBIX CBA3EH MEXKAY MOJIEKYJIaMH BOJIbI 1 aTOMaMHU
KHCIIOPOJa TOJMATUICHTIIMKOJIEBOM YacTh MoJeKynbl [TIAB.

UYewm Boime konnenTpanus [IAB, Tem Boite Moromas ciocoonocts. [lo 'OCTy I[TAB#s
JOJIKHBI COCTaBIIATH He Oonee 5 % , Tak Kak, C TOYKU 3PEHHSI SKOJIOTHH, OTHOCATCS K KIJIAcCy
3arpsA3HSAIOLIMX BEIIECTB.

I'munepun - OecuBeTHas, Bs3Kasl, TATPOCKONNYHAS )KUIKOCTh, HEOTPAHUYEHHO
pactBopuMmas B Boje. Cnakuii Ha BKYC, OTYETO U MOJIy4nsI CBOE Ha3BaHUE (TIUKOC - CIAJIKH).
XOopo1110 pacTBOPSIET MHOTHE BEIIECTBA.

CwMmsiryaet HeraTuBHOE BO3/EHCTBHE HA KOXKY pPyK. | TMIIEpHH U CUJIMKOH CO3/1al0T Ha
MOBEPXHOCTU KOXKHU PYK 3alIUTHYIO IUIEHKY, IPEA0TBPALIAOLIYI0 HHTEHCUBHOE UCIIapEHUE
BJIard, @ PACTUTEIbHBIE SKCTPAKTHI CHUMYT PAa3APAXKEHUE U CMATYaAT KOXKY.

KoHcepBaHThI - BellecTBa, yrHETAIOUIME pOCT MUKPOOPTaHU3MOB B npojykTe. [Ipu aTom,
KaK MPaBUJIO, IPEAYNPEKIAIOT IPOAYKT OT MOSABICHHUS HENPUATHOIO BKyca U 3amaxa,
IUIECHEBEHUS U 00pa30BaHMsI TOKCMHOB MUKPOOHOI'O IIPOMCXOXKACHUS.

[ToBapennas cosb (NaCl)

X7opua HaTpHs Yallle BCEro UCIOJb3YETCs Ul 3aryIIeHUs] CPEACTB ISl MBIThS IIOCY/IbI.

Kpacurenu — xumudeckue coeAMHEHUs, 001a/1at01I1e ClIOCOOHOCThI0 HHTEHCUBHO
HorJiouiaTh U MPeoOpa3oBbIBATh SHEPTUIO 3JIEKTPOMArHUTHOTO U3TyYEHUs B BUAMMOMN U B
OJMVOKHUX YIbTpaduoaeToBOM 1 MH(pakpacHOWOM 001acTAX CHEKTpa U MPUMEHAEMbIE JUIs
HpUJaHUS 3TOH CIIOCOOHOCTHU ApYruM TesaM. Kpacutenu ucnoiab3yroTes s NpUAaHus
MIPUBJIEKATEILHOTO BUJ1a TPOAYKTAM WIIH JUIsl COKPBITHS HEMPUSTHOTO IIBETA HCXOIHBIX
BELIECTB.

Apomaruzaropsl (OTIyIIKN) — BEIIECTBA, KOTOPbIE NCIOIb3YIOT JJIS PUIAHUS
MPOAYKTaM WM U3/AETUSAM OIpeeEHHBIX 3a11aX0B, CO3/IaHUs WIH YIy4LIeHUS apoMarTa.

OTtnymku 106aBasIOT npakTHuecku Bo Bce CMC 1 mpuIaHust UM MPUSATHOTO 3araxa
WJIH JUIsl COKPBITUSL HENPUATHOTO 3a11aXxa UCXOAHbBIX BELLECTB.

Bopa (oxcua Bogopoa) — XMMUYECKOE BEIIECTBO B BHJI€ TPO3PAYHOM KHUJIKOCTH, HE

HMeEIoIIeH [BCTa, 3al1axa U BKyCa (HpI/I HOPMaJIbHBIX yCJ'IOBI/ISIX).

62



Bopna siBiisieTcst pacTBOpHTENEM JIJIl MHOTHX BemecTB. OHA UCIOIBb3YETCS ISl OYUCTKH,
KaK CaMOr'o YeJ0BEeKa, TaK M Pa3IMYHbIX 00BEKTOB YEIOBEUECKOM eaTenbHOCTH. Boma
UCIIOJNIE3YETCS KaK PACTBOPHUTEIH B IPOMBIIIUICHHOCTH.

AHTHOAKTEpHUATbHBIA KOMIIOHCHT — CIIeIUAIbHBIC JIOOABKH, MPUIAFOIIHE
00pabaThIBarOIICH MOBEPXHOCTH THTHEHUYECKYIO YUCTOTY, 33 CUET MPEISATCTBHS Pa3BUTHS
Pa3IMYHBIX MUKPOOPTaHU3MOB

AHaHM3 cocTaBa MOIOIIUX CPEICTB IO ITHKETKE
[TpumeHeHHe 0000 CpeICTBA OBITOBOM XMMHH JODKHO HAUMHATHCS C H3YUCHHS
JAHHBIX HA dTUKETKe. 1 ueM ToYHee 3TH TaHHbIe, TeM JTOocToBepHee nHpopmanwms. 13 3TuKeToK
HCCIIeyeMbIX MOIOIIMX CPEJCTB JJIs TIOCYAbI MBI onpeaevin (Tadbmuma Nel):
Tabmmma Nel

Cocras MOKIIMX CPEACTB 10 ITUKETKE

KommoneHTsI Ha3BaHue MOIOIIHMX CPEJICTB
«Mud» | «Fairy» | «buoman» «Sortiy | «Karmmsa»

KoncepBaHTbI

IToBapennas coap NaCl

Kpacurenu

KommiekcoobpazoBarenu

Perysaropsr pH

Apomatuzatopsl (OTAYIIKH)

Bona

3arycTurenu

I'nmunepun

berann

AHTHOAKTEpUaTbHbIE
KOMITOHEHTbI

Bcero xomroneHToB

3ananue 1. CpaBHEHUE XKUAKUX MOIOIIUX CPEACTB MO Kputepuio «llena»
«Muod», «Fairy», «bnonan», «Sorti», «Kamms»

3amganue 2. Y CTOMYUBOCTD MEHBI

IIpoBeneHo cpaBHEHUE KUAKHX MOIOLIUX CPEICTB MO KPUTEPUIO «Y CTOWIMBOCTD MEHB»
(cormacao 'OCTy ycTOHYMBOCTh TIEHBI MOIOIIIETO CPECTBA JOJKHA COCTABIATH 80%).

B Bogy o6bemom 25 Mt nobasinsiercs 0,5 MIT )KHIIKOTO CPECTBA AL MBIThS TTOCY/IBI.

2) B3banTeiBaercs.

3) U3mepsieTcst ypoBeHb IIEHBL: cpasy, uepe3 5 MuHyT, uepe3 10 MunyT, yepes 15 MuUHyT.

4) I1o popmyse pacCUUTHIBAETCS YCTOWYUBOCTD IEHBI

W% = h(uepe3 15 mun) : h (cpasy) -100%

3amanue 3. OnpeneneHre MIOTHOCTU
[IpoBeneHo cpaBHEHHE KUAKUX MOIOIIMX CPECTB MO KpUTeputo «IITOTHOCTHY.
1)B xumMudeckuii ctakad HalIuBaeTcs 25 MJI CpeACTBa.

2) B3BemmBaeTcs Ha DIEKTPUUECKUX BECaX.
3) [IpousBoautcs pacuet o ¢opmyne p=m/V
3ananue 4. CKOpOCTh BBITEKAaHUS MOIOIIIETO CPECTBA
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Ormpezensiercsi T'yCTOTa MOIOLIETO CPEICTBA, YEM TyIIe CPEACTBO, TEM OHO SKOHOMUYHEE.
1) B nenurenpHyro BOPOHKY HanuBaeTcst 20 M1 MOOLIIETO CPE/ICTBA.
2) OTKpbIBaeTCsI KpaH BOPOHKHU.

3) 3acekaercs BpEMs, 3a KOTOPOEC CPEACTBO ITOJIHOCTHIO BBITCKACT.

JlabopaTopHasi paGora Ne 14
«3arpsA3HEHMsI BO3/1yXa HAaCEJIEHHBIX ITYHKTOB)
Leab: onpenenuTs CTENEHb 3arpsi3HEHUs BO3yXa Ha JaHHONW MECTHOCTH.
OO6opynoBaHne U peakTHBBI: QPWIBTPHI, MEPHBIN cTakaH Ha 50 MJI, BOPOHKA, JIUCThS C
JIEPEBHEB.
Xox padoTbI:

Omnpit Ne 1 Onpenenenne 3anbUIeHHOCTH BO3yXa

[Topsiiok BeIOJIHEHUS

1. cobpare 20 n1HMCTBEB C JEPEBHEB BO3JIE JOPOTU, CMBITh AMCTUIUIMPOBAHHOW BOJOU
IObUIb C IOBEPXHOCTH, OT(PUIBTPOBATH NOJYYEHHBIH pacTBOp dYepe3 MpeABapUTEIbHO
B3BEIICHHBII YUCTBINA CyXOi PUIBTP.

2. OuibTp C MOIYYEHHBIM OCAJKOM BBICYIIUTh B CYIIMJIBHOM MIKa]y A0 MOCTOSHHOU
MAacCCBhl.

3. ITo pa3noctu Macc QUIBTpPa C CyXUM OCAJKOM M YUCTOTO (PUIIBTPA ONPEIEIUTh MACCy
LY.

4. TlopcunTaTh YMCIIO OOMBITHIX JUCTHEB I11.

5. B3are 5 nuctheB, Jiydlle pasHbIX IO pa3Mepy, 0OBECTH Kaxablil JMCT Ha Oymare,
BBIPE3aTh [0 KOHTYPY U B3BECUTh BbIPE3aHHBIE IPOEKIIMU JUCTheB M 1.

6. 13 Toii s)xe Oymaru BbIpe3ath KBaapat pazmepamu 10 x 10 cm u B3Becuts ero (M2).

7. PaccunTath MOBEPXHOCTh JHMCTHEB, UCIIOJIB30BAaHHBIX MPH HccieaoBanuu: S = M1 111 /
(5M2),mm2.

8. OnpenennuTp, CKOJIBKO IBIIN Oca)xaaeTcs Ha 1 M 2 MIOBEPXHOCTHU

Kontpoabnbie Bonpocbl: 1. Kak cBs3aHbI 3TH J1Ba MOHATHS «XUMHUSA» U «IKOJIOTHSA»?
2. Kakue xumMuueckue 3arps3HeHus: OKpYyKarolieil cpesibl U UX MOCIEACTBU S BaM U3BECTHBI?
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ConepxxaHue MpakTUYECKUX padoT
IIpakTnyeckas padora Ne 1
HNpenTnduranus opraHM4ecKuX coeJMHeHn

Llenv pabomuwl: 3akpenuTh 3HaHUS 00 WIECHTU(GUKALUKU HU3YUYEHHBIX OPraHMYECKUX
COEIMHEHU, COBEPILIEHCTBOBATh YMEHHS YUalllUXCsl pEIIaTh SKCIIEPUMEHTAIIbHBIE 3a/1a4H.

ObopydosaHue: ITaTUB C MPOOUPKAMU, CIIUPTOBKA, JIEP>KATENb ISl IPOOUPKHU, CIIMYKH.

Peaxmuevl: pacTBOpBI MIHLIEPHUHA, STHIIOBOTO CIIUPTA, Cylb(ara Meau, THIPOKCUIA HATPUSI.

Topsaoox evinonnenus pabomoi

3ananue 1 B n1Byx npoGupkax 0e3 STUKETOK COAEPIKATCs CIeyIOIUe BEIECTBa:

1 BapuaHT: 3TUIIOBBIN CIUPT U MypaBbHHAsI KUCIIOTA;

2 BapuaHT-, paCTBOPHI IJIFOKO3bI U TIIULIEPUHA;

3 BapuaHT: pacTBOPHI (popManberua u 6emnKa;

4 BapuaHT: pacTUTEJILHOE U MALIMHHOE MacJIa;

S BapHaHT: KpaXMaJIbHBIN KJICHCTEP U IIIMLEPHH;

6 BapHaHT: paCTBOPHI [NIFOKO3bI U 3TAHOJA;

7 BapuaHT: pacTBOPHI Caxapo3bl U INIIOKO3BI.

[Tonyuure y npenojaBarens JBe IPOOMPKH B COOTBETCTBUU C HOMEPOM Balllero BapHAaHTA.
[Ipennoxure crnocod SKCIEPUMEHTAIBHOTO ONPENENICHUS COJEPKUMOI0 KaKJIOW MPOOUpPKH.
[Tocne omoOpeHMst Bamero NPEATIOKEHHS IPETOAABATEIIEM MHPUCTYIMUTE K MPAKTUIECKOMY
pacro3HaBaHUIO BEILECTB.

3ananue 2 C MOMOIIBIO OAHOIO PEAKTHBA JOKAXKHUTE, YTO TIIFOKO3a SIBIISIETCS BELIECTBOM C
JIBOWCTBEHHON (YHKIIUEH.

3ananue 3 Bam BbIaHbl NPOOMPKH C pacTBOpPaMH, B OJAHOW U3 KOTOPBIX COAEPHKHUTCS
[NIMLEPUH, B Apyro-popmanbiaerus, B TpeTben-rioko3a. C MOMOLIBIO OJHHUX U TEX XK€

PCAKTHUBOB OIIPCACIIUTC Ka’KAO0C BCIICCTBO.
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Bapuaur 1. DTHnoBblii CIHPT H MypaBbHHAR KHCIOTA

JlaHHbiC BEUIECTBA MOXHO Pa3THYMTL NO 3anaxy, Kaxaoe 3
HuX obnanaer cneundUuecKkuM XapakTepHbiM 3anaxom. B cuibHO
pa3baBiCcHHOM pacTsope 3anax Moxer Obits ene ynosum. Jins 6o-
Niee TOYHOrO ONpEACNeHHA MOXHO BOCMONbL30OBATLCA peaKuueH
«cepeGpAHOro 3epKanay HiH peakuueil Co CBEXENPHIOTOBICHHBIM
ruapokcHaoM meau (II), 8 xoTtopbie, B OT/IHYHE OT ITHNOBOrO
CNHPTA, BCTYNACT MypPaBbHHAA KMCIIOTA, T.K. €€ MONEKYJIbl COAep-
Xar KapOOHHABHYIO rpynny.

Onvim. B xaxayio npobupky 206aBHIH N0 HECKONLKO Kanesb
aMMHa4YHoro pacrsopa oxcuaa cepebpa, npobupku uarpenu. B
oaHoit w3 npobupok Habmogaem BeinaaeHHe ocaznka cepebpa.
3HAYUT, 3ACCH COACPXKUTCA MypaBbHHAA KMCNOTA.

Bapuanr 2. PacTBop riok03bl ¥ rMUEPHHA

JIna ONpeacneHHA MOXHO BOCNONL30BATHCA peakuHed «ce-
pebpaHOro 3epxana» WAW peakuuell CO CBEXCNPHIOTOBJICHHBIM
ruapokcuaom meau (II), B koTOpbie, B OTNIHYHE OT TAHUEPHHA,
BCTYNAET rAloKOo3a, T.K. €€ MOJICKYNbl cCoaepXar KapOOHHIbHYIO
rpynmny.

Oneim. B xaxayto npobupky no6asuan no HECKOILKO Kaneib
aMMHa4HOro pactsopa okcuna cepebpa, npobupku Harpenu. B
onHOM W3 npobOupoxk Habmopaem BbinaacHue ocanka cepebpa.
3HauUT, 3€Ch COACPKHTCA IMNIOKO34.

Bapuant 3. Pactsopui popmansaernaa u 6enka

Jina onpeaeneHus MOXHO BOCTIONB30BATLCA peakuMei co cee-
KENPHroToBICHHbIM ruapokcuaom meau (I1), B xoTopyio BeTynaer
Kak 6enok npH OOLIYHBIX YCNOBHAX, @ POPMANBACTHA TONLKO NPH
HarpesaHHH.

Oneim. B xaxayo npobupky nobaswau no 1-2 mn pacrsopa
MEHOIO Kyrnopoca, a 3arem A00aBHnu 10 2 M1 pacTBOPA LICIOYH.
B oaxoit w3 npobupox HabGmoaaem ¢uoneTosoe okpawusaHue.
3uauuT, 3aeck cosepxures 6enok. Coaepxumoe apyrod npobup-
k¥ Harpend. HaGnionaem BbINaJIcHHE KPacHOro ocajka OkcHaa
mean (I11), yro noarsepxkaaer — Bropas NpoOMpKa COACPXKHT
dopmansaerna.
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BapuanT 4. PacturensHoe ¥ MALWHHHOE Macha

Jins onpeneneHna MOXKHO BOCNOJIBL30BATHCA XApaKTepHOH Ui
HenpeaenbHbIX CoeAHHeHHH peakuueil ofecuBeuHBaHHs pacTBopa
NEPMAHraHaTa Kaius, B KOTOPYIO BCTYNAST PACTHTENBHOE MAcio, B
OTHYHE OT MAWMHHOIO (KOTOpPOE MO CBOEMY COCTaBy ABNACTCA
CMECBIO NPEACABHBIX XHUAKHX YIIEBOJOPOIOB).

Onorm. B kaxayio npobupKy HanuBaem no 2 MJ1 XKHJIKOCTH
H nobGaBnseM 0 HECKOJILKO Kanenb pacTBopa nepMaHraHara
kanus. B oanoit u3 npobupox Habmopaem obecuseuusanue
pacTBOpa NepMaHraHara KamaMs. 3Ha4uT, 3aeck Obino pactu-
TEABHOE MAC/O.

Bapuant S. Kpaxmaneubiit kieAcTep U riiHUCPHH

Jins onpeseneHus MOXHO BOCNO/Ib30BATLCA XapakTepHOH ans
Kpaxmasa peakuuei ¢ Hoaom.

Onbvim. B kaxayto npobupky nobasnsem no 2 kanau pacrsopa
fiona. B oaunoit u3 npobupok Habnonaem cHHee OKpallWBaHHWe,
JHAYMT 3€Chb HAXOAMICH KpaxXMaibHbIi KneHcrep. [HUepUH He
JlaeT BHAHMOMH peaKkumH.

Bapuaur 6. PacTsops! r1oKo3bl K 3TaHONa

Jlia onpeaencHua MOXKHO BOCNIONB30OBATLCH Peakuned co cae-
KENPHIOTOBNEHHbIM rHApPOKCcHaOM meau (11), B KoTOpbIC, B OT/IH-
4Me OT ITAHONA, BCTYNAET I/KOKO3a, T.K. €¢ MOJIEKY/bl COJlepKAT
KapOOHHbHYIO rpynmny.

Onwim. B kaxaywo npoGupky nobasunu no 1-2 ma pacrsopa
MEIHOro Kynopoca, a 3atem a00asunu no 2 M/ pacTsopa weno-
yn. B oawo#i w3 npobupox HabnogaeMm CHHEE OKpaluMBaHue,
3HA4YMT 34ech Obu1a rmoko3a. PacTBop 2TaHoNa HA JaeT BHAWMONH
PeaKLMH.

BapuauTt 7. PacTBop caxapo3bi H /1K0KO3bL.

Jlna onpejieNieHHs MOXHO BOCNONb3OBATLCA AMMHAYHBIM pac-
TPOBOM OKCH/AA cepebpa, pacTBop IIIOKO3bl, B OTIHYKE OT Caxapo-
3bl, 3CT peakuMIO «cepeOpaHOro sepkanan,

Onwim. B xaxay1o npoGupKy 100aBHnH Mo HECKOABKO Kanenb
aMMHa4YHOro pacrtsopa okcuaa cepebpa, npoGupku narpend. B
oaxoit M3 npobupox nabmonaem sbinaseHHe ocaaka cepebpa.
3HAYMT, 31eCh CONACPKHUTCA ITTIOKO34.
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3aganne 2

I'moko3a ABNAETCS BEUICCTBOM ¢ ABOHCTBEHHOH (QyHKuMEH,
3TO MOXHO J0Ka3aTh MPH NOMOLUH CBEXKCINPHIOTOB/ICHHOIO I'MA-
poxcuaa meau (I1).

Onbim. B npoGupKy ¢ pacTBOpOM raioKo3bl gobasnsem 1-2 mn
PacTBOpa MEIHOro Kymnopoca, a 3areMm 006asuan 2 MJI pacTsopa
wenoyu. Habmonaem cuHee okpauiMBaHue, XapakTepHOe IR
KJ1acca MHOIMOATOMHBIX CNHPTOB. Monekyna raoKo3bl COACPKHT
HECKO/IBKO IMHAPOKCH/IBBIX IPYNI. 3areM MOMYYEHHOE COAePXKHM-
moe npobupku Harpenu. Habnrosaem BoinaseHne KpacHOro ocaaka
okcuaa meau (I1), 4To nNoATBEPXKAACT HATHYHE B MOJICKYIE MIIOKO-
36l KapOoHHABHOA rpynnbi. CleA0BATENbHO, HOKO3a ABIACTCA
ANTbACTHAOCIIHPTOM.

3apanne 3

PacTBOpbl rnioKO3bl, raMuepHHa W QopManbAerHaa MOXHO
PasnKYMTL NPH NOMOLUH CBEXENPUIOTOBIEHHOMNO MHAPOKCHAA Me-
an (11).

Onoim. B npo6GHpkH ¢ pacTBOpamH IIIOKO3bl, IMHUEPHHA M
dopmansaernaa aobasnsem no 1-2 M pacTsBopa MCAHOTO Kyno-
poca, a 3arem a06asuau no 2 ma pacTeopa wenoyu. B asyx npo-
Gupkax Habnronaem cuHee OKpalIMBaHHE, XapakTepHOE AIA Kiac-
€& MHOrOATOMHBIX CMIHPTOB. 3HAYHT, B HHX HAXOAATCA IIIOKO3a H
FTHUEPHH. 3aTeM MOMYYEHHOE coaepxumoe npobupok Harpenu. B

npobupke, rae He HabNAANOCH CHHErO OKPalWBAHHA, BbINAalaeT
ocanok okcuaa meau (1), kpacHoro usera, 4TO NOATBEPKAALT Ha-
AnyHe KapOOHMABHOM rPynnsl H OTCYTCTBHE HECKONBKHX FHAPO-
KCHAbHBIX. 3aech Haxoaunca pacrtsop popmanvaernaa. B oaxoi
13 npobGHpoK, rae HabnoaaNoCh CHHEE OKPallMBAHHE, TAKXKE Bbi-
nanaer ocanok okcuaa meau (I1), kpacHoro usera, 410 NOATBEP-
AKJIAeT HanHuuMe M KapOOHMIBLHON HECKONbKHX THAPOKCHIIBHBIX
rpynmn. 3ech HAXOAMACA PacTBOp MOKO3bI. B Tpershert npobupke
MOJIEKYJ/Ibl BELIECTBA COACPKAT TONLKO HECKONBLKO IMAPOKCHIIb-
HBIX TPYNN 1 He coaepxar KapOOHHIbHBIX. 31eCh HAXOAM/ICA pac-
TBOP IIMUEPHHA.
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3ananne 4

XapakTepHol peakuued Ha Kpaxman SBAAETCA CHHEE OKpauiH-
BaAHME NPH BIAMMOACHCTBUM ¢ HoaoM. HaHecnu nuneTkoi Ha cpes
kaprodens, cnenoro sb6noka u Kycok 6enoro xneba HeCKONbLKO Ka-
nenb #oaa. Ha cpese kaprodens u kycke 6enoro xneba wabmona-
€M CHHEee OKPAWMBAHKE, 3HAYHT 316Ch COACPKHTCH Kpaxma.

IIpakTnueckas padora Ne 2
Pacno3naBanmne mjiacTrMacc 4 BOJIOKOH

I]ens: BCTIOMHUTH 3HAHHMS O BOJIOKHAX M IUIACTMACCaX, IOJYYCHHBIC Ha YpOKaX XUMHH,
HAYYUTHCS PACMO3HABATH BBIIAHHBIC BEIICCTBA XUMHUISCKUM METOIOM.
Obopydosanue u peakmusvi: 00pa3lbl IJACTMACC M BOJIOKOH IO HOMEpamH, CIHPTOBKA,
CIIUYKH, CTEKIISTHHBIC MMAJT0YKH, TUTEIbHBIE IIUIIIbI, ACOCCTOBBIC CETKH.
Tlopsook evinonnenuss pabomol

Omnpenenure BbIIAHHBIE BAM BBICOKOMOJIEKYJISIPHBIE BEIECTBA — BOJOKHA M IJIACTMACCHI.
3amonHATE TAOIUILY.

PacnioznaBanue miactmacc

B pa3HbIx makerax moja HOMEpaMHM HMMeEIOTCs oOpasipl miuactMmacc. [lonb3ysch npu
BEJICHHBIMU HU)KE JaHHBIMU, OIIPENEIUTE, 110/l KAKUM HOMEPOM KakKasl I1JJaCTMAcCa HaXOAUTCS.

[TonuaTriien. [lonynpo3paunblii, 3JaCTUYHBIA, JKUPHBIM Ha omyns warepuan. [lpum
HarpeBaHuM pa3MArdaercs, U3 paciulaBa MOKHO BBITSHYTb HUTH. [ OpUT CHHEBATBIM ILIAMEHEM,
pacnpocTpaHsis 3arnax pacIiulaBI€eHHOro napaguHa, MpoI0JKAET TOPETh BHE IJIAMEHHU.

[TonuBUHUAXTIOPHUA. DNACTUUHBIA WM JKECTKMH MaTepuaj, IpU HarpeBaHuu ObICTPO
pa3msrdaercs, pasiaraercs C BBIICICHUEM XJOPOBOAOPOJA. ['OpUT KONTAIIMM IUIAMEHEM, BHE
IUIAMEHHU HE TOPHUT.

[Tonuctupon. Mosxer ObITh TPO3paYHbIM M HEMPO3pauHbIM, YacTo Xpynok. [Ipu HarpeBanuu
pa3MsArdaercs, U3 pacijiaBa JIETKO BBITAHYTb HUTH. [ OPUT KONTAIMM IJIAaMEHEM, PACIPOCTPaHSsA
3amax CTHpOJIA, IIPOJIOJIKAET TOPETh BHE IIJIAMEHU.

[Momumernnamerakpunaatr. OObBIYHO TMPO3pavyeH, MOXKET HMETh pPa3IM4Hyl0 OKpacky. Ilpum
HarpeBaHUM pa3MsIrdaeTcs, HUTH HE BBITATUBAIOTCS. ['OPUT KENTOBATHIM IUIAMEHEM C CUHEH
KaifMO# U XapaKTEepPHbIM MOTPECKUBAHUEM, PACTIPOCTpaHssA 3(PpUPHBIH 3amax.

®denondopmanbaeruiHas miacrMacca. TeMHbIX TOHOB (0T KOPHUUYHEBOTO /10 uyepHoro). Ilpu
HarpeBaHUU pas3jaraercsi. 3aropaercsi ¢ TPYyJOM, paclpocTpaHsas 3amax (eHolsia, BHE MIaMEHU
ITOCTENIEHHO FaCHET.

PacnosnaBaHue BOJIOKOH

B pasHpIX makerax Mo HOMepaMH cojepkarcsa o0pasubl BoJokoH. [lomb3ysich
IIPUBEIEHHBIMY HUXKE TaHHBIMH, OIIPEEIINTE, 10 KAKUM HOMEPOM KaKO€ BOJIOKHO HaXOJMTCH.

Xnomnok. 'oput ObICTpO, pacmpocTpaHssl 3amax *KeHoW Oymaru, mocjae CropaHusi ocTaercs
CEepBbIi IIETEl.

[llepcTp, HaTypanbHbIM wIENK. [OpUT MENUIEHHO, € 3aMaxoM XOKEHBIX IIEPbEB, IOCIE
cropaHusi 00pa3yercst UepHbIi apuK, PU paCTUPAHUHU MPEBPALIAIONIUIICS B TOPOIIOK.

AueraTHOE BOJIOKHO. ['opuT ObICTpO, 00pa3ys HEXPYNKHM, CIEKIIUHCS HIApUK TEMHO-
Oyporo 1Bera. B oTnmune ot Apyrux BOJIOKOH pacTBOPSIETCS B alleTOHE.

Kanpon. [Ipn HarpeBaHuu pasmsrdaercs, 3aTeM IUIABUTCS, U3 pacIulaBa MOXKHO BBITSHYTh
HUTH. ['opuT, pacnpocTpaHss HENPUATHBIN 3anax.

JlaBcau. [Ipu HarpeBaHuM MJIABUTCS, U3 pacIlaBa MOXKHO BBITSIHYTh HUTH. [ OpUT KONTAIIIM
IUIaMeHeM ¢ 00pa30BaHMEM TEMHOTO OJIECTSILEro IapuKa.
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Conepxanue padotsl: LBeT, BHemHu Bua. ['opuT niam HeT. XapakTep ropeHus. 3amnax.

3anumure (GopMysbl MCXOIHBIX BEIIECTB U (opMyibl moiaumepoB oOpasnoB. K kakomy
KJIaCCy OTHOCSITCS JJaHHbIE 00pa3Iibl BOJIOKOH

Ne nmakera

Buemnwnii Bun

OTHolIEHNE K HArpeBaHHUIO

3amnax

HazBanue nosnmmepa

IIpakTnueckas padora Ne 3
Pemrenne 3xcnepuMeHTAJIBHBIX 32/1a4 110 OPraHUYeCKOM M HEOPraHN4YeCKOi XUMHUH

L]ens: HAYIUTHCS paCIO3HABATH BEIIECTBA MO UX KAYSCTBCHHBIM PEAKIIHSIM.

Obopyoosanue — TPOOUPKHU, TMPOOUPKOACPIKATENb, CIIMPTOBKA; PEAKTHBBI — COJISTHAS
KHCIIOTa, YKCYCHAsl KHUCIIOTa, CepHAas KHUCIOTa, Cyab(haT aMMOHHS, THAPOKCHI KaJUs, XJIOPHU
Oapwusi, XJOpuJ HATpHsi, KapOOHAT HATPHA, HUTPAT ATOMUHHMI, XJIOopu7 kenesza (3), kapOoHAT
aMMOHHSI, UHIWKATOpHas Oymara.

Ilopsooxk evinonnenusi pabomol
3aganue Ne 1
1 BapuaHT
C nmoMonipl0 KaueCTBEHHBIX PEaKIUil ONpeAenuTe, B KaKOH M3 BBIJAHHBIX BaM MPOOHPOK
HAXOJATCS PACTBOPHI XJIOPHIa HATPHsI, KapOoHATa HATPHSI, CyJb(aTa HATPHS.
B Terpans 3ammcarh CBOM HaONIOACHUSA, YpPaBHEHHUS COOTBETCTBYIOUIMX pEaKIHMi B
MOJICKYJISIPHOM, TTOJTHOM M COKPAIlEHHOM HOHHOM BHJIE.

2 BapuaHT

C moMomibl0 KaueCTBEHHBIX PEaKIMil OMpeAenuTe, B KaKOH M3 BBIJAHHBIX BaM MPOOHPOK
HAXOJIATCSI paCTBOPHI XJIOPHAa AMMOHHSI, XJIopuaa Oapus, HUTpaTa aTFOMUHUA.

B Terpans 3ammcarh CBOM HaONIOACHUSA, YpPaBHEHHUS COOTBETCTBYIOIIMX pEaKIHWid B
MOJIEKYJIIPHOM, TIOJTHOM U COKPAIIEeHHOM HOHHOM BUJIE.

3ananue Ne 2

1 BapuaHT

C mnoMmompblo HHIMKATOPHOM OyMakKu ONpeNeNuTh Kakas cpela B pacTBOpPE COJU
XJIOPUJA KEJIE3A (III).

B Terpanp 3amucaTh cBOM HaOIIOJIEHUS, YpaBHEHHE T'MAPOJIM3a COJU B MOJEKYJISIPHOM U
MOHHOM BUJE.

2 BapuaHT

C mnomompbi0 MHIMKATOPHOM OyMaXXKM OIPENeNIuTh Kakas cpela B pPacTBOpPE COJIH
KAPBOHAT AMMOHUAI.

B Terpanp 3anmucarh cBOM HaOMIONEHUs, ypaBHEHHE THUAPOIU3A COJIM B MOJEKYJSIPHOM MU
MOHHOM BUJE.

3ananue Ne 3

(Teopernuueckoe)

1 BapuaHT

Kakumu crioco6amu MOKHO ONPEIEIUTh U OTIIMYUTH CEPHYIO U YKCYCHYIO KHCIIOTY JAPYT OT
npyra (He MeHee 2-X croco0oB). 3amucaTh GOPMYIIBI COOTBETCTBYIOIIUX BEIIECTB M YPABHEHUS
COOTBETCTBYIOIIUX PeaKInii (B MOJIEKYIIPHOM BHJIE).

2 BapuaHT
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Kakumu cnocobamMu MOXHO ONPENETUTh M OTIHYUTH APYT OT APyra TUAPOKCU HATPUS U
STUJIOBBIA CIIUPT (HE MEHee ABYX Croco0). 3amucarh (OpPMYJIbl COOTBETCTBYIOIIMX BEIIECTB U
YpaBHEHHUS COOTBETCTBYIOIINX PEaKIHii (B MOJIEKYISIPHOM BH/IE).

3aganue Ne 4

(IeMOHCTpAIMOHHOE — KAYECTBECHHBIC PEAKIIMH B OPTaHUIECKONH XHUMHH)

1. Benok — 1) kcanTOmpOTENHOBAs, 2) OMypeToBas, 3) AeHaTypalus (HarpeBaHue, CIupT).

2. YrneBop (kpaxmai) — HOI.

CraenaTb BBIBOJ O TIPOJIEIaHHON paboTe.
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IMpakTnyeckas padora Ne 4
I'eHeTnueckasi CBA3b MKy KJIACCAMU HEOPraHMYECKUX U OPraHMYeCKUX BellecTB

Llenv: paccMOTpETh TEHETHYECKYI0 CBA3b MEXKJy TUIAMU YIJIEBOJOPOJOB MU KIacCaMH
OpraHWYECKUX COCJAMHEHHI; pa3BUBATh YMEHHUS MPUBOJUTH MIPUMEPHI U COCTABIATh YPaBHEHUS
XHMHYECKUX PEAKIHM, PACKPBIBAIOIIUX I€HETHUYECKHUE CBSI3U MEXIY BEIIECTBAMH Pa3IMYHbBIX
KJIaCCOB COSIMHCHUI.

3amanus 11 IPaAKTUYECKON paboThI:

Hanumure ypaBHeHMS peakiuid, C MOMOMIbI0O KOTOPBIX MOXHO OCYIIECTBUTH MPEBPALLCHUS.
HazoBute nosy4uBIIvecs BEIIECTBA. Y KQXKUTE YCIOBUS MPOTEKAHUS PEAKIIUM.

3amanne Ne 1. C— CHy—C,Hg—CoH4—CoHy——>CgHg—CeHsClI

Bagamne Ne 2.CaCO3 — CaO — CaCy — CoHyp— Prepraamss, Caxm) 3¢

3amanne Ne 3.CH,4 = C3Hg =+ C3H;Cl = X = COa.

3aganue Ne 4. DraH—3TeH—3TUH—0EH30I1.

3aI[aHI/Ie No 5. C3H8—>C3H6—>C3H7CI—>C6H14—>C6H12—>C6H6 — CeHsBI‘.

3ananue Ne 6. ALleTHIIEH — — 3TWJIEH — 3TaHOJI — YKCYCHBIN aJIbJIETU]] — YKCYCHAasi KUCJIOTA.
3aIlaHI/I€ Ne7.C— CH4—>C2H2—> C6H6 — C2H5BI‘ —>C6H5 OH

3ananue Ne§. CHy — CyHy — CH3-CH=0 — CH3-COOH—3TunoBbli 3pup yKCYCHOM KHCIOTHI
3aganue Ne 9. CHy — CoHy — CoHy— CoHs0H — CH3-CH=0 — CH3;-COOH

3amaunne Ne 10. CaC, — CoHy; — CoHy — CoH5CI — Co,HsOH — CH3-CH=0— CH3-COOH
3aIlaHI/I€ Ne 11. CH4 - COZ — C6H1206 - (C6H1005)n

3aganue Ne 12.13 npejioskeHHBIX BEIIECTB cocTaBbTe 2 reHetndeckux psiaa:CoHy, CsHg, CoHy,
C,Hg, C4H1, CH3-CH=CH,, CgHg, CoH12, CH4,Co,HsCOOH, C3Hy4,CoHs0-OCCH3,CoHs-OH.
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OueHouyHble MaTepUaJbl aTTecTaAMU N0 AUcHuInHe BJ1.7 Xumus

JAudpepeHunpoBaHHbIN 3a4eT

1. Ilepeuensb BonpocoB K auddepennupoBannomy 3auvetry no aucuumiaude bBJ1.7 Xumus
1.1 IlpumepHBIE BONPOCHL.

1.
2.

w

HoOoxo~No O A

11.
12.
13.
14.
15.
16.
17.
18.

29.

0.

[IpenmMeT oprannyeckoil XuMUM, 0OCOOEHHOCTH OPraHMYECKUX BEIIECTB.
Teopus crpoenust opranndeckux coenuuenuii A.M.bytieposa. Ctpoenue aToma yriepoja.
Knaccudukanus oprannueckux coeguHeHud. OCHOBBI HOMEHKJIATYPhl, H30MEpUs U ee
BU/IBI.
[IpupoaHbIE HCTOYHUKH YTJIEBOJIOPOOB.
AJKaHbl, CTpPOEHUE, CBOMCTBA, U30MEPUS ,HOMEHKJIATypa, [I0JIy4eHUE U IPUMEHEHUE.
AJIKEHBI, CTPOEHHE, CBOMCTBA, N30MEPHUS ,HOMEHKJIATypa, OJIy4YEHUE U IPUMEHEHUE.
AJKUHBI, CTPOEHHUE, CBOMCTBA, U30MEPHS], HOMEHKJIATYypa, OJy4YEHUE U IPUMEHEHHE.
AJKanMeHbl, CTPOEHUE, CBOMCTBA, U30MEPUs, HOMEHKJIATYypa, OJy4eHHE U IPUMEHEHUE.
[{nknoankaHsl, CTPOEHUE, CBOWCTBA, IPUMEHEHUE.
ApomaTuiecKkue yrieBogopoabl. CTPOEHUE, CBOMCTBA, U30MEpHUs ,HOMEHKIIATypa,
[OJIy4YEHUE U IPUMEHEHHE.
CtpoeHnue, kinaccuukaIys CliupTOB.
XUMHYECKHE CBONCTBA CIIUPTOB U (PEHOJIOB.
Cocras, knaccudukars, CTpoeHue, CBONCTBAa KapOOHOBBIX KUCIIOT.
KapOoHunbHbBIE COETUHEHHS, CTPOSHUE, CBOMCTBA, ITOJIyYCHHE U IIPUMEHEHHE.
CrnosxHble 3(hUpBL, )KUPHI — CTPOCHUE, TPUMEHEHUE.
YrneBoasl, MX KIacCU(pUKAIMS U 3HAYCHUE.
Monocaxapuasl. ['oko03a, cTpoeHrne, XUMUYECKHUE CBOMCTBA, IPUMEHEHUE.
[Tonucaxapuasl. Kpaxman u nemntosno3a — CTpoeHUE, XUMUUECKHUE CBOICTBA, IPUMEHEHHE U
HAaxO0’JICHUE B IIPUPO/IE.

20. AMUHBI — CTPOCHHUE, U30MEPHS, HOMEHKJIATypa, CBOMCTBA U IPUMEHEHUE.
21. AMUHOKHCIIOTBI — CTPOEHUE, U30MEPUsl, HOMEHKJIATypa, CBOMCTBA U IPUMEHEHUE.
22. benku — CTpoeHUE, U30MEpHs, HOMEHKIIATYypa.
23. CpoiicTBa O€NKOB.
24. [lonmumepbI-peakIiuy MOJIMMEPU3aIuU U TIOJMKOHIEHCAIlMU, UX cTpoeHue. [limactMaccsl
U BOJIOKHA, KJTacCU(UKAIIMSI TTOTUMEPOB.
25. Ilepuonunueckwuii 3akoH u [lepuoanueckas cucTeMa XMMHYECKUX DJIEMEHTOB
J.1.Menneneena.
26. CtpoeHme aToMa, ero KOJIMYeCTBEHHBIE XapaKTePUCTHKH.
27. Konu4yecTBEHHbIE 3aKOHBI M KOJIMUYECTBEHHbBIE XapaKTEPUCTUKU BELIECTB.
28. Knaccuduxamus 1 cBONCTBAa HEOPraHUYECKUX COETUHEHUH.
OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakliii. CTENeHb OKUCIEHUSI.
30. DnekTponuTHYEcKast IUCCOUMALINS. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
31. Hemeramibl, OKHCIHUTENbHBIE 1 BOCCTAHOBUTEIIbHBIE CBOMCTBA HEMETAIIJIOB B
3aBUCHUMOCTH OT UX IOJIOKEHHUS B PSAY DJIEKTPOOTPULIATEIbHOCTH

2. TecroBbie 3a1aHusA. OLEeHKA 110 pe3ya1bTaTaM TeCTUPOBAHUSA
2.1 IIpumepHbIe 3a1aHMs TECTA

1. DaexkTponnyo popmyay aroma 1s2 2s2 2p6 3s2 3pS umeerT XUMHUYECKH A IJIeMEHT
a) OJIOBO 0) xene3o B) XJIOD T') KQJIBITUI
2. Xumuueckasi cBsizb B H2S u CU cooTBeTCTBEHHO
a) MOHHAs ¥ KOBAJICHTHAsI MOJISIpHAs
0) KOBaJIEeHTHAs MOJISIpHAs U MOHHAs
B) KOBJIECHTHAs NOJIIpHAsl U MeTaJlInyecKas
') KOBaJICHTHAsI HETIOJIApHAsl U MOHHAs
3. MerausimyecKkue CBOMCTBA 3JIEMEHTOB B IPYIIAX C YBEJIMUYCHUEM 3apsiia s/Apa aToMa
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a) YCHINBAIOTCS

0) U3MEHSIOTCS IEPUOTUUECKH

B) ociabeBaroT

') HE U3MEHSAIOTCS
4. @opmaJsbierul 1 yrapHblid ra3 OTHOCATCS K KJIaccam

a) CIIUPTOB U OCHOBAaHUM

0) OCHOBaHUI U CIIUPTOB

B) aJIbJICTUJIOB U OKCHUJAM

') KapOOHOBBIX KUCIIOT U MUHEPAIbHBIX KUCIIOT
5. BaumoaeiictBue 0eH30/1a 1 (peHOJIa ¢ OPOMOM OTHOCUTCH K PeaAKIUSAM

a) oOMeHa 1 3aMeIIeHHs

0) nmpucoeAMHEHUS U 3aMeIICHUS

B) TUJIPUPOBAHUS U IPUCOCAUHECHHUS

T') 3aMeIICHUS
6. MypaBbHUHBIIi aJbernj pearupyer ¢ 000MMH BelecTBAMH

a) METAHOJIOM U STHUJIIEHOM

0) okcuaIoM cepedpa U BOAOPOIOM

B) @30THOM KUCJIOTOM U XJIOPOM

') pacTBOPOM OpOMHOM BOJIbI M OKCHJIOM cepedpa
7. 'omos10ramMu sIBJISIOTCHA

a) OyraH u OyTeH

0) OyTaH ¥ MpomaxH

B) OyTaH u OyTagueH

r) OyTeH U OKTHH
8. Peakuuu HOHHOTO 00MEHa COOTBETCTBYET YPaBHeHHUE
a) SO, + 2NaOH = Na,SO;3 + H,0
6) Na,O + SO, = Na,SO3
B) Na,SO3 + 2HCI = 2NaCl + H,0 + SO,1
r) 2HCI + Zn = ZnCl; + Hy?
9. K OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIM PEAKIMAM OTHOCHTCH
a) Na,O + H,0 = 2NaOH
0) CuO + H3SO4 = CuSO4 + H,O
B) CaCO; = CaO + CO,
T) Zn + 2HCIl = ZnCl, + H,
10. Jlns pacno3HaBaHus aJbJeruJ0B 1 YIJIeBOJA0OB MOKHO HCNOJIb30BAaTh

a) ruapoxcua meau (II)

0) ammuaunsbIii pacteop Ag.0

B) BOJIOPOJ

T') THAPOKCHU/I HATPUS
11. PemuTe 3a1a4y U BbIOepHUTE OJJUH NPABUJILHBII OTBET:

[Ipu nerunparanuy nmponaHosa-2 MOJy4riId MPONUIIEH, KOTOPbIM 00eclBETUII OPOMHYIO
Boay Mmaccoit 200 r. MaccoBast monst Opoma B OpoMHO#t Bojie paBHa 3,2%. Onpenenure Maccy
MPOMNaHoIa-2, B3ATYIO JJISI PEaKIIHH.

A) 1r

0)24r

B)3,8T

r)5,9r
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2.2. CootBeTrcTBHE MEXAYy OaqbHONH CHCTEMOHW M CHCTEMOW OIICHMBAHUS IO pe3yJbTaTaM

TCCTUPOBAHHUA YCTAHABJIUBACTCA ITOCPEACTBOM CHCHYIOLHCFI Ta6JII/II_[bI:

OObexT v
OBEHb
OLCHKH TToka3zaTenu olcHUBaHUS P
Onenka pe3yJIbTaToB
pe3yJIbTaTOB O0yUCHUS
oOy4deHus
MeHee 5 0amioB «HeynoBneTBOPUTEIBLHON» Hwuskuii ypoBeHb
O6yuaromuii 6 — 5 6amioB «Y TOBJIETBOPUTEITLHOY [Toporosslii ypoBeHb
cs
8 — 7 6amioB «Xopouio» [ToBbILICHHBI YPOBEHD
10 — 9 GannoB «OTIUYHOY Bricokuii ypoBeHB

3. Omenka oTBeTa 00yyaroerocs: Ha BOpochl auddepeHmpoBaHHOTO

3ayeTa
CojeprkaHue MIKaJIbl OLICHUBAHUS
DIIEMEHTHI
HeynosnerBop | YnosierBopuren Xopouio OTan4HO
OLICHUBAHUS
UTEJIBHO BHO
CooTtBercTBHE [Tonnoe
OTBETOB HECOOTBETCTBHU | 3HAUUTEIbHBIC Hesnauntensupie | [lonnoe
dbopMyITUpOBKaM € 10 BCEM MOTPEIITHOCTH MOTPEIITHOCTH COOTBETCTBUE
BOIIPOCOB (3aJIaHUii) | BOIIpOcam
Crtpykrypa, [TonHoE 3HauUTENbHOE HesnaunrenbHoe CootBercTBHE
MOCIIE0BATEIbHOCTh | HECOOTBETCTBU | HECOOTBETCTBHE | HECOOTBETCTBHE KPUTEPUIO MIPH
Y JIOTHKA OTBETA. € KPUTEPHIO. KPUTEPHIO KPUTEPHIO OTBETE Ha BCE
YMeHue 4eTko, BOTIPOCHI.
MOHSITHO, TPAMOTHO U
CBOOOIHO U3Nararh
CBOM MBICIIH
ITonnoe Nwmerot mecTo Nwmerot mecTo [Tomuoe
HE3HaHUE CYIIIECTBECHHBIC HECYIIECTBCHHBIE | COOTBETCTBUC
Snanme HOPMAaTUBHOM | yIyIIeHUs VIYIICHUsT U JTaHHOMY
Y TIPaBOBO (He3HAHME HE3HaHWE KPUTEPHIO
HOPMATHUBHBIX, .
DABOBLIX 0a3bl 1 OosbIeit yacTu OTJICTbHBIX OTBETOB Ha BCE
P CICIUAIGHON | U3 JOKYMEHTOB U | (CIMHUIHBIX ) BOTIPOCHI.
JIOKYMEHTOB U .
. JTUTEepPaTyphl CHEIMABbHOM paboT u3 uncia
CTICIIHATEHOM .
JTUTEPATYPHI 110 00s13aTeBpHOM
JTUTEpaTyphl
HA3BaHMUIO, JTUTEPATYPHI.
COJICPIKAHUIO U
T.J.).
Ymenue YMenue cBsizaTh | YMEHHE CBA3aTh [Tonmuoe
CBS3aTh BOIPOCHI TEOPUU | BOIIPOCHI TEOPUU I | COOTBETCTBUE
YMeHue yBs3bIBaTh
. | TeOpHIO C Y TIPAKTHKH MIPAKTUKHU B JTAaHHOMY
TEOPHIO C TIPAKTHKOM, .
MIPAKTUKOM MIPOSIBIISIETCS OCHOBHOM KPUTEPUIO.
B TOM YHCJIC B
paboTHI HE penaxo. MIPOSIBIISIETCSI. Cnoco6HOCTH
obnactu
. MIPOSIBIISIETCSI. UHTETPUPOBATH
npodeCCHOHATBEHON
3HAHUS U
paboThI
MPUBIIEKATh

CBCICHUA U3
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Pa3IHYHBIX
HaYYHBIX cep

Ha Bce OTBeThI HA 1. lansl HenosiHble | JlaHbI BepHbIE
JIOTIOJIHUTEIILH | OOJIBIIIYIO YacTh OTBETHI HA OTBETHI Ha BCE
BI€ BOIIPOCHI JIOTIOJTHUTEIBHBIX | JOTIOJHUTEIBHBIC | JOTIOJHUTEIBHBI
MpenoiaBaTesl | BOIPOCOB BOIIPOCHI € BOIIPOCHI
KadecTBo 0TBETOB Ha p P p p
ST TaHbI MIPENo/1aBaTelIs MIPENOo1aBaTels. MIPETo1aBaTelIs.
JIOTIOJTHUTEIIbHBIC
HEBEpHBIE JIaHbI HEBEPHO. 2. Jlan onuH
BOITPOCHI .
OTBETBHI. HEBEpHBIN OTBET HA
JIOTIOJTHUTEIIbHBIC
BOITPOCHI
MIPENo/IaBaTeis.

[Ipumeuanue: utoroBas oIleHKa (GOpMUPYETCS Kak CpenHss apudMeTHuecKas pe3yJbTaToB
AJIEMEHTOB OlleHUBaHUsA AU hepeHInpoBaHHOTO 3aUeTa.
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