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YKEJIE3HBIX JOPOT (TETIOBO3BI U TU3ETb-TI0E3/1a)

[Tpoduas: TeXHOTOTHYSCKUI
CocraButens: npenoaasarens ['puro E.C.

O6cyxnaena Ha 3acemanuu [IIIK Marematndeckue u 00IIMe €CTECTBEHHOHAYYHBIC
JUCIUATITUHBI
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JUCT JONOJHEHWN U UBSMEHEHUI

B padouyro nporpammy B/1.7 Xumus
HauMeHoBaHue cTpykTypHoro snementa OITOII (PIT, PIIIL, u T.1m.),

23.02.06 Texnuveckasi IKCIJIyaTAUA MOJABUKHOIO COCTABA ’KeJIe3HBIX JOPOr (TeIioBO3bI U
AH3eJIb-T10€3/1a).
C YKa3aHI/I€M Koaa HaHpaBJ'IeHI/ISI IIOATOTOBKHU U HpO(i)I/IJ'ISI

Ha ocnosanuu
pewenusn 3acedanusn kagheoput (I11[K)

MartemaTu4eckuii 1 001IHI1 eCTeCTBEHHOHAYYHbIN y4eOHBbIH IUKJI
nonHoe HaumeHoBanue kadenps (ITHK)

"16" mas 2023r., mporoxkosa Ne 9

Ha 2023 | 2024 yueonvtit 200 6HeceHbl UBMEHEHUA:

Neo / nammeHnoBaHue pasnena Hosas penakumst

N3menennii Het

TMpencegaTtems ITTK ,f","-'.'/l — [E.B.Hacengsm=Ha
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Pabouas mporpamma maucummiuusbel BJ1.7 Xumus paspaborana B coorBerctBun ®I'OC COO
(mpuxa3 MunoOpHayku Poccun ot 17 mas 2012 r. Ne 413).
[Iporpamma opueHTHpOBaHA HAa yUYEOHUKU:

1. Tabpuensn O.C. Xumusa. 10 xmacc: yuyeOHuk: 0a30BbIii ypoBeHb. — 9-¢ u3g. — M.:
[Tpoceemenwne, 2021. — 191c.
2. T'abpuensn O.C. Xumusa. 11 knacc: yueOHuK: 0a30BbI ypoBeHb. — 8-¢ m3n. — M.:

IIpoceemenue, 2021. —223c.
Oowan xapakmepucmuka OUCYUNIUHbL

B cucreme ectecTBeHHO-HAYyYHOr0o 00pa30BaHUS XMMHS KaK JUCLUUIUIMHA 3aHHUMAET Ba)KHOE
MECTO B TO3HAHUM 3aKOHOB NPUPOAbI, (POPMUPOBAHMM HAYYHOW KAPTUHBI MHUPA, XMMHUYECKOH
rPaMOTHOCTH, HEOOXOJUMOMN JIJIsl TOBCEIHEBHOM KU3HU, HABBIKOB 3JOPOBOr0 M OE30MAaCHOTO IJIs
YeJIOBeKa W OKpY’Kalolled ero cpeapl oOpa3a >KM3HM, a TAKXKE B BOCHUTAHUU 3KOJIOIMYECKON
KyJbTYpbl, (POPMUPOBAHMN COOCTBEHHOH MO3ULMHU MO OTHOIIEHUIO K XMMHUYECKOH HMH(pOopmanuu,
I10JIy4aeMOM U3 pa3HbIX HCTOUYHUKOB.

VYcnenHocTh M3y4eHus JUCHMILIMHBL CBA3aHa C OBJa/JIEHUEM OCHOBHBIMU MOHSATUSIMU XUMUH,
HAayYHBIMH (DaKTaMH, 3aKOHAMHU, TEOPUSMH, MPUMEHEHHUEM TMOJIYYEHHBIX 3HAHWM TpPH PEIICHUU
IPAKTUYECKUX 3ajau.

B cootBerctBun ¢ ®I'OC COO xumus usydaercs Ha 6a30BOM ypOBHe.

N3yueHnne XuMUM  OPUEHTHPOBAHO Ha  oOecmedeHue  oOmeoOpa3oBaTeNbHON |
OOIIEKyYIbTYPHOU NOJTOTOBKU 00YYaIOIIUXCSL.

CopepxaHue AUCUMILIMHBI MO3BOJSIET PACKPHITH BEAYIIME HJIEU U OTIENIbHbIE IOJIOKEHMUS,
Ba)KHBIE B TI03HABATEILHOM M MUPOBO33PEHYECKOM OTHOLIEHUH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT
COCTaBa U CTpOEHUs; OOYCIIOBJIEHHOCTh NMPHUMEHEHHUS BEUIECTB HMX CBOMCTBaMH; MaTepuaibHOE
€MHCTBO HEOPraHMYECKHX M OPraHMYECKHX BELIECTB; BO3pACTalOllasl poJib XMMHUU B CO3JIaHUU
HOBBIX JIEKAPCTB ¥ MaTE€PHAJIOB, B SKOHOMHHU ChIPbsl, OXpaHe OKPY>KalolIeil cpebl.

Pabouass mporpamMMa y4MTBIBA€T BO3MOXKHOCTH IOJyYeHHMs 3HAHMM B TOM YHCIIE Yepes3
MPAKTHUYECKYIO JeSTENIbHOCTh. B mporpamme copepkutcs nepeueHb NpakTHYECKUX padorT.

OcHogbl op2aHu4eckou Xumuu

[losiBieHHe M pa3BUTHE OPraHWYECKOM XMMHH Kak Haykd. [IpenMer OopraHMdeckoll XUMHHU.
MecTo 1 3HaYEHHE OPraHNYECKONH XUMHUU B CUCTEME €CTECTBEHHBIX HayK.

XHWMHYECKOE CTPOEHUE KAaK IMOPSJAOK COEIMHEHHS AaTOMOB B MOJIEKYJIE€ COTJIACHO HX
BaJICHTHOCTH. OCHOBHBIE IOJIO)KEHUS TEOPUU XMMHUYECKOTO CTPOEHMSI OPraHUYECKUX COEINHEHUN
A.M. bytnepoBa. YraepoaHblii CKeJleT OPraHNYeCKON MOJIEKYJbl. KpaTHOCTh XMMHUUYECKOU CBS3H.
3aBUCHMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOIO CTPOEHHUS MOJIEKyd. M3omepuss U HM30MeEpBHI.
[Tonsitue o QyHkIMOHANBHON rpymnmne. [IpuHIMNBI KIacCUpUKALUU OPraHUYECKUX COEAMHEHUU.
Cuctemaruueckass MeXJIyHapOJHAas HOMEHKIATypa W NPUHIMUNBI 0O0pa3oBaHHs Ha3BaHUN
OPTraHUYECKUX COCTUHEHUH.

Anxanpl. CrpoeHue MOJEKyJbl MeTaHa. [‘oMosornueckuii psja ankaHoB. ['omosorw.
Homenkmarypa. M3omepusi yriepomHOTO CKeneTra. 3aKOHOMEPHOCTH H3MEHEHHS (U3HMYECKUX
cBOWcTB. XMMHYECKHE CBOWcTBa (Ha NpUMepe MeTaHa U 93TaHa): pPEaKIUHd 3aMeIleHUs
(ranoreHMpoBaHHE), NETUIPUPOBAHHUS KaK CHOCOOBI MOJIYYEHHUS BaKHEWIIUX COEIUHEHHH B
OpraHMYecKoM cHHTe3e. ['opeHne MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHMKOB TeIla B
IPOMBIIUIEHHOCTH M ObITy. Haxoxnaenue B mnpupone M mnpumMeHeHue ajnkaHoB. [lonstue o
[UKJIOATKAHaX.

Aunkenbl. CTpoeHHe MOJEKyJbl 3TWieHa. ['omosormyeckuii psig ankeHoB. Homenkiarypa.
H30oMepus yraepoJHOro CKeNeTa U MOJ0KEHNS KPATHOW CBSA3U B MOJIEKYJIE. XMMUYECKUE CBOMCTBA
(Ha mpuMepe 3TUJICHA): PEeaKINK MPUCOEAMHEHHs (TaJloreHupOBaHue, THAPUPOBAHNE, THpaTaIus,
THJIPOTaJIOTeHUPOBAHUE) KaK CIIOCO0 MOTy4YeHUsT (PYHKIIMOHAIBHBIX MPOU3BOIHBIX YTJIEBOIOPOJIOB,



ropenus. [lonumepusanus dTuieHa KaKk OCHOBHOE HAIPABICHHE €ro MCNOoiab30BaHus. [lomurTriieHn
KaK KpyITHOTOHHa)KHBII MPOIYyKT XUMHUYECKOT0 NMPOou3BoAcTBA. [[puMeHeHne aTuieHa.

AnkanueHsl W Kaydyku. [loHsTHe 00 anmkaaWeHax Kak YTIIEBOJOPONAX C JIByMs JBOHHBIMH
cBazaMu. [lonumepusanus nuBuHMia (OytaaueHa-1,3) kak cnocoO MONyYEHUS CHUHTETHYECKOIO
Kayuyyka. HaTypanbHbIi U cUHTEeTHYECKUH Kaydykd. Bynkanusanus kaydyka. Pesuna. [Ipumenenue
Kay4yKa U pEe3HHBI.

Ankunasl. CTpoeHHE MOJICKYJbl aneTuiaeHa. ['oMmonorudyeckuid psa ankuHoB. Homenkiarypa.
H3omepus yriaepogHoro ckeiera U I0JI0KEHUs KPaTHOU CBSA3U B MOJIEKYJIe. XMMUYECKUE CBOUCTBA
(Ha mpuMmepe aleTWiIeHa): peakUuu NPUCOEeNWHEHUs (rajoreHUpoBaHHE, T'HAPUPOBAHUE,
THJIpaTanys, THIPOTraloreHupoBaHue) Kak CIoco0 MOIy4eHHUs IMOJIMMEPOB U JAPYTHX IOJIE3HBIX
IIPOIYKTOB. ['OpeHne aneTwieHa Kak MCTOYHHMK BBICOKOTEMIEPATYPHOIO IUIAMEHM Ul CBApKHU H
pe3ku MetajuioB. IIpumenenue anerusicHa.

Apenbl. beH305 Kak HpeacTaBUTENb apOMaTHUYECKHUX YIJIeBOAOPOA0B. CTpoeHHEe MOJEKYJIb
OeH3oma. XUMUYECKHe CBOMCTBA: peakiy 3aMeleHHs (raJIoreHUpOBaHKE) KaK CIIO0CO0 MOTydYeHHUs
XUMHYECKHX CPEACTB 3allUThl PAaCTEHH, NpUCOeAUHEHUs (TUAPUPOBAHUE) KaK JI0KA3aTeIbCTBO
HernpeieabHOro Xxapakrepa 6ensona. Peakius ropenus. [Ipumenenue 6ensona.

[IpupoaHble UCTOYHUKHU YTI€BO10poAOB. [IpupoaHbIil U NOMyTHBIA HEPTAHOM ra3bl, UX COCTAB
u ucnons3zoBanue. CoctaB HepTH U ee mnepepaboTka. Xumus U sHepreTuka. HedrempomyKTsl.
OxrtaHoBoe uMcino OensuHa. OxpaHa OKpykawolled cpeabl Ipu HedrenepepaboTke U
TPaHCHOPTUPOBKE HEPTENPOIYKTOB. AJbTEpHATUBHBIE HCTOYHUKU YHEPTUU.

Cnuptsl. Knaccudukanusi, HOMEHKIAaTypa, M30MEpHUSl CIHUPTOB. MeTaHON W 3TaHON Kak
IpPEJCTaBUTENIN TPENENbHbIX OJHOATOMHBIX CHHMPTOB. XHMHUYECKHE CBOMCTBa (Ha mpumepe
MEeTaHoJia M D3TaHOoJIa): B3aUMOJCICTBHE C HAaTpueM Kak Ccrnoco0 YCTaHOBJIEHHUS HaJIUYUs
THJIPOKCOTPYIIBI, PEaKiMs C TaJOreéHOBOAOPOJAMHU KaK CIIOCOO MOJyYyeHHsl pacTBOpUTENEH,
Jeruaparanus Kak Crnoco0 mojgydyeHus JTuieHa. Peakuus ropeHusi: CHUPTHI KaK TOILIMBO.
[Ipumenenne meranosna u 3taHona. Gusnonornyeckoe IEHCTBUE METAHOJA U 3TAHOJIa HA OPraHU3M
YeJIOBEKa. DTUJIEHTJIMKONb U TJIMLIEPUH KaK MPECTABUTENN MPEAEIbHBIX MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHass peakuus Ha MHOTOATOMHBIE CHUPTBI M €€ IPHUMEHEHWE IJIs Paclo3HaBaHUA
[JIMIEPUHA B COCTaBE KOCMETHYECKHMX CpeACTB. IIpakThueckoe NpUMEHEHHME STHUIICHIVIMKOJA U
[JIALIEPUHA.

®enon. CtpoeHue MoJekynbsl ¢eHona. B3ammHOe BIHMsSHHE aTOMOB B MoJieKyle (eHona.
XuMHUECKUe CBOWCTBA: B3aUMOJICICTBHE C HATPUEM, THIPOKCUIOM HaTpusi, OpomoM. ITpumenenue
denona.

Anpaerunpl. Metananb (dopMasibieTua) W JTaHAIb (aQleTanbJeTH]]) Kak IPEeACTaBUTEIH
IpelenbHbIX anbaeruioB. KauecTBeHHblE peakIMM Ha KapOOHWJIbHYIO TIpynmy (peakuus
«cepeOpsiHOro 3epkana», B3aumojeiicteue ¢ ruapokcuaom Meau (II) m ux mpumenenue ans
OOHapy»XEHHUsl TPEJCNIbHBIX albJECTUAOB B IPOMBIIUICHHBIX CTOYHBIX BOJAX. TOKCHYHOCTh
anpaeruaoB. [Ipumenenue Gpopmanbaeruja u aneraibIeruia.

KapOoHoBbIE KHCIIOTBI. YKCYCHas KHMCIOTa KaK IPEICTaBUTENb MpPENeIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. XHMMHYECKHE CBOMCTBa (Ha NpuUMepe YKCYCHOM KHCJIOTBI): PEaKLUU C
METaJUIAMHM, OCHOBHBIMU OKCHJIaMHM, OCHOBAaHHUSAMHM M COJIIMM KaK IIOJTBEPXKICHUE CXOJCTBA C
HEOpPraHMYeCKUMH KUCJIoTaMu. Peakius sTrepudukanum Kak crnocol MoyuyeHHs CIOXKHBIX 3(HUpPOB.
[Ipumenenne ykcycHol kuciotsl. [IpencraBieHne o BBICHIMX KapOOHOBBIX KUCIIOTAX.

Crnoxuble 3¢upsl U xupbl. ClnoxxHble 3(UpPbl KaK MPOAYKTHl B3aMMOJAEHCTBHS KapOOHOBBIX
KACIOT cO crnupramu. [IpuMeHeHHe CIOXKHBIX OJ(QHUPOB B TMUIIEBOH © mapdroMepHOi
IPOMBIIIJIEHHOCTH. JKUpBbI Kak CIOXHbIE AUl IIMLEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT.
PacturenbHble M JKMBOTHBIE JKHMpBI, HMX cOcCTaB. Pacrmo3HaBaHHWE pPAacCTUTENBHBIX JKHPOB Ha
OCHOBaHUM MX HENPEIENbHOro Xapakrepa. Ilpumenenne sxupoB. ['Maponus wim oMbUIEHHE KUPOB
KaK croco0 MpPOMBIIUIEHHOTO MOJIYYEHHUs! COJEeH BBICIIMX KapOOHOBBIX KHCIOT. MbIIA Kak coiu
BBICHIMX KapOOHOBBIX KMCIOT. MoroIue cBONCTBA MbLia.

VYraeBoasl. Knaccudukamus yrieBonoB. Haxoxaenue yrieBonoB B mpupoze. [Ioko3a kak
anbaerunocnupt. bpoxkenue rimokossl. Caxaposa. I'maponus caxapossl. Kpaxmai u netonosa Kak



OMOJOrMYECKHEe TMOJMMEpPbl. XUMHYECKHE CBOMCTBA KpaxMmaiga U LEJUII0J03bl  (THAPOJIHU3,
Ka4yeCTBEHHasl peakius ¢ HOJOM Ha KpaxMmall U ee NMpUMEHEHHe JUId OOHapy)KeHUs Kpaxmalia B
npoaykrax mnurtaHus). [IlpuMmeHeHwe U Owonormyeckas posib  yrieBonoB. llomstme 00
VCKYCCTBEHHBIX BOJIOKHAX Ha MIPUMEPE alleTaTHOI'O BOJIOKHA.

Wnentudukanus opraHnyeckux coennHeHuid. ['eHeTnueckas CBsA3b MeEXAYy Kiaccamu
OpPraHMYECKUX COCAUHEHUN. TUIBI XMMUUECKUX PEaKLUi B OPraHUYECKON XUMUMU.

AMHUHOKHCTOTEI W Oenku. CocTaB M HOMEHKIATypa. AMHHOKHCIOTHI Kak aM(pOTEepHBIE
opranuyeckue coeauHeHus. llentupnas cBa3b. buonormyeckoe 3HaYeHHE O-aMHUHOKHCIIOT.
O6nactu nmpuUMeHEeHUs: aMHUHOKUCIIOT. benku kak npuponHsie Ouononaumepbl. CocTaB U CTpOEHUE
OenkoB. XMMHMYECKHE CBOWCTBA OENKOB: THAPOiM3, AeHaTypauus. OOHapykeHHe OelKOB IpHu
NOMOIIM KAa4yeCTBEHHbIX (LBETHBIX) peaknuil. [IpeBpamieHuss O€JKOB MNHIIM B OpraHU3MeE.
buonornueckue pyHKIMN OETIKOB.

Teopemuueckue 0CHO8bL XuMuU

Crpoenue BemiectBa. CoBpeMeHHast MOJENIb CTPOCHHUSI aTOMa. DJIEKTPOHHAs KOH(UIryparus
atoma. OCHOBHOE U BO30Y>KIEHHbIE COCTOSIHMS aToMOB. Kiaccudukanuss XuMu4ecKkux 371€MEHTOB
(s-, p-, d-amementsr). OCOOCHHOCTH CTPOCHHMSI SHEPrETUUECKHX YPOBHEH aTOMOB d-3JIEMEHTOB.
[lepuonnueckas cucrtemMa xumuyeckux osnemeHtoB J[.M. MenneneeBa. ®PU3MYECKUH CMBICI
IIepuonnueckoro 3axona [[.M. Menneneesa. IIpuunHbl U 3aKOHOMEPHOCTH HU3MEHEHHS CBOWCTB
3JIEMEHTOB U UX COSAMHEHUM 10 NepUOAaM U rpynnam. JJIeKTpOHHAs IPUPOJIa XUMHUUECKON CBSA3H.
ONEeKTPOOTPULIATENILHOCTb. Buabl XMMHUECKON CBsA3M (KOBAJIEHTHAsl, WOHHAs, METAJUIMYecKasd,
BOJIOpPOJHAs) U MeXaHU3Mbl ee oOpa3oBaHud. Kpucramimyeckue u amop@Hble BeliecTBa. THIIbI
KPUCTANIMYECKUX PELIETOK (aTOMHas, MOJEKYJspHas, MOHHas, MeTajulndyeckas). 3aBHUCUMOCTh
(¢u3nYeCKUX CBOICTB BEIECTBAa OT TUIA KpUCTa/uindecko pewmeTku. [IpuunHbl MHOrooOpasus
BEILECTB.

XuMmuyeckue peakuumd. ['oMoreHHole U TrereporeHHble peakuud. CKOpPOCTh peakluu, ee
3aBHCUMOCTh OT PpAa3IUYHBIX (AKTOPOB: MPUPOJBI PEArHPYIONIUX BEIIECTB, KOHIEHTpAIUU
pearupyrommx BELIECTB, TEMIEpPaTyphl, IUIOMIAAA PEAKUUOHHOM IOBEPXHOCTH, HAIWYUA
KaTaiu3aropa. Poip Karaau3aTopoB B IMPUPOJE U NMPOMBIIUIEHHOM Npou3BoAcTBe. OOpaTuMocTh
peakiuii. XMMHUYECKOE PABHOBECHE W €ro CMEIICHWE IO JEHCTBHEM pa3IUYHBIX (HaKTOPOB
(KOHIIEHTpalKs pPEeareHTOB WIM NpPOAYKTOB pPEaKLMHU, NaBJIE€HUE, TeMmIeparypa) [Uis CO3/aHUs
ONTUMAJIbHBIX YCJIOBUH NMPOTEKAaHUs XMMHUYECKUX IpoleccoB. JucnepcHble cucremsl. [IorATHE O
KoJtouAax (3o, renu). Mctunuble pactBopsl. Peakuiuu B pactBopax snekTponutoB.pH pactBopa
KaK I0Ka3aTellb KUCIOTHOCTH cpefbl. ['maponu3 conell. 3HaueHHe TUAposin3a B OMOIOTMYECKHUX
OOMEHHBIX  IpoIeccax. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE  PEAKIMU B IIPUpOJE,
IIPOU3BOACTBEHHBIX MPOLIECCAX U KUZHEAEITEIBHOCTH OPTraHU3MOB.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IPOCTBIX BEIIECTB — METAJUIOB IVIABHBIX H
n0OOYHBIX NOArpyHNn (MeIb, EJIe30) M HEMETAJJIOB: BOJAOPOJA, KUCIOPOJa, TaJIoT€HOB, CEpHI,
azora, ocdopa, yriaepona, kpeMHuss. Koppo3us MeTamioB: BUABI KOPPO3HUH, CHOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3UU. DJEKTPOJIU3 pacTBOPOB M paciiaBoB. lIpuMeHeHue snekTposnsza B
IIPOMBIIITIEHHOCTH.

BemectBa u ux cpoiictBa. Mertamisl. du3nyeckre CBOWCTBA METAIOB, KaK (PYHKIUS HX
cTpoeHus. JleneHue MeTalJIoB Ha IPYNIbl B TEXHUKE U XUMHUHU. XUMHUYECKHAE CBOMCTBA METAJNIOB U
QIIEKTPOXUMUYECKUN psii  HampspkeHud. Ilonste o MeramiorepMuu — (QIFOMHUHOTEPMHH,
MarHueTepMHH U JIp.).

Hemeramnel. bmaropoansle rasel.Hemeramubsl  kak — okuciaurend. Hemeramnsl  Kak
BOCCTAHOBUTEINU. Psint anexkTpoorpunatensHocTi. VIHEepTHBIE MK 0J1aropoJHble ra3bl.

Kucnorsl Heopranmueckue u opranudeckue. OOmmMe XWMHUYECKHE CBOMCTBAa KHCIIOT.
Knaccugukarus kucnor.

OcnoBanus.Knaccudukarus ocHoBaHHi. XUMHUYECKHE CBOMCTBA OCHOBAHUH.

Conu.Knaccuduxkanus coneil. O6ume XuMUYECKHE CBOMCTBA COJIEH.



Xumust u orcusns

Hayunbie metonpl mo3HaHusT B XuUMHH. VcTounuku xumuyeckoil wuHopmarmu. I[louck
uHPOpMAIIMK TI0 HA3BaHUSAM, HICHTH(PHUKATOPAM, CTPYKTYpPHBIM Qopmyiaam. MoaenupoBaHue
XUMUYECKHX MPOLECCOB M SBIECHUN, XMMHUYECKHM aHaIU3 M CHUHTE3 KAaK METOJbl HAy4HOIO
MMO3HAHUS.

Xumuss u 3m0poBbe. JlekapcTBa, (epMEHTHI, BHUTAMHUHBI, TOPMOHBI, MUHEPAIIbHBIE BOJIBI.
[IpoOnembl, cBsi3aHHBIE C TPUMEHEHUEM JICKAPCTBEHHBIX IpenapaTtoB. BpenHbie NpUBBIYKH U
dakTopbl, paspyliamomue 370poBbe  (KypeHHEe, YIOTpeONeHHUE alIKOToJsl, HapKOMaHUs).
PanmonansHoe nmuranue. Iumessle 1o6aBku. OCHOBEI ITUIIEBONH XUMUH.

XuMHUsl B TOBCEJIHEBHOW >XM3HU. Motomue u guctsmue cpeactsa. CpenctBa O0pbObI ¢
OBITOBEIMH HACEKOMBIMH: PEIEIUICHTHI, MHCEKTUIUABL. CpeacTBa JUYHOW TUTUEHBI U KOCMETHKH.
[IpaBuna Ge3omacHoil paboOTHl ¢ €AKUMHU, TOPIOYHNMH U TOKCUYHBIMU BEIIECTBAMH, CPEACTBAMHU
OBITOBOM XUMHHU.

XUMHUS U CeTbCKOE X03s1icTBO. MuHepanbHble U opranudeckue yaoopenus. CpencTBa 3amuThl
pacTeHuM.

XUMHSL U 3KOJOTUs. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOLIEH Cpeabl U €ero IMOCIeICTBUS.
Oxpana rugpocdepsl, H04YBbL, aTMOchepsl, (I0pbl U payHbI OT XUMUYECKOTO 3arpsA3HEHHUS.

Mecmo oucyuniunsl € cmpyKkmype 00pazoeamenbHoi RPOZPAMMbL

B cootrserctBue ¢ VII gucnunnuna b/[.7 Xumus paccuurana Ha 117 gacoB: B Tom uucie 78
4acoB ayJIUTOPHBIX 3aHATHM, 424. JEKUUH, YPOKH, 8 YacOB NPAKTHUUECKUX 3aHATHH, 28 4YacoB
1a00paTOPHBIX 3aHATUH, 8 4aCOB KOHCYJIbTAIIH U 3 19ac caMOCTOSATEIbHOM pabOTHI.

1 cemectp: 51 yaca ayquTOpHBIX 3aHATUI: 18 4acoB — JIEKIMH, YPOKH, 4 Haca - IPaKTUUECKUE
3aHsTHS, 12 yacoB — 1abopaTopHble 3aHATH; 4 yaca — KOHCYJIbTalUK; 13 4yacoB caMOCTOSITENILHOM
paboTHI.

2 cemectp: 66 yaca ayJUTOPHBIX 3aHATHI: 24 yaca — JEKUUH, YPOKH, 4 yaca - MpaKTHUIECKHE
3aHsTHS, 16 9acoB — nabopaTopHble 3aHATH; 4 Yaca — KOHCYIbTaluK; 18 4acoB caMOCTOSITENHHOM
paboTHL.



Ilnanupyemble pe3yJbTAThl 0CBOCHHS AUCHHUIITIUHBI

JIM4HOCTHBIE pe3yibTaThl B cepe OTHOIICHUH 00ydaromuxcs K cede, K CBOEMY 3/10pOBBIO, K
MO3HAHUIO ce0s:

— OpHueHTanusi 00yJaromuxcs Ha JOCTIDKEHHE JIMYHOTO CYACTBS, PEANM3alUI0 MO3UTHBHBIX
KU3HEHHBIX TE€PCIEKTUB, WHUIMATUBHOCTh, KPEaTHMBHOCTb, TOTOBHOCTb U CIIOCOOHOCTb K
JMYHOCTHOMY CaMOOIIPEAENIEHUIO, CHOCOOHOCTh CTAaBUTh LEIH U CTPOUTH JKU3HEHHBIE IJIaHBL;

— TOTOBHOCTh U CHOCOOHOCTH OOecneuuTh cebe M CBOMM OJM3KUM JOCTOHHYIO XH3Hb B
MPOLECCE CAMOCTOSITEILHOM, TBOPUECKOW U OTBETCTBEHHOM JE€SATEIbHOCTH;

— TOTOBHOCTb U CHOCOOHOCTh OOYyYaroIMXcs K OTCTauBaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBIpa0aThIBATh COOCTBEHHYIO IMO3UIIMIO IO
OTHOLICHUIO K OOIIECTBEHHO-NOJIUTUYECKMM COOBITUSIM MPOLUIOT0 M HACTOALIEr0 Ha OCHOBE
OCO3HAHHUS U OCMBICJIEHUSI UCTOPUH, TyXOBHBIX LIEHHOCTEH U JJOCTUKEHUM Halllell cTpaHbl;

— TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOLIMXCS K CaMOPA3BUTHUI0 U CaMOBOCIIHMTaHHIO B
COOTBETCTBUU C OOIIEYEIOBEYECKUMHU IIEHHOCTSMU M HJeajaMH TIpakJaHCKOro oOIIecTBa,
HOTpeOHOCTh B (PU3MYECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHATHUSIX CIOPTHUBHO-0370POBUTEIILHON
JeSITENIbHOCTbIO;

— MpPUHATHE M pealn3anus HEHHOCTEeH 310pOBOro M Oe3omacHoro odpasa >KHM3HH, OepexHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (PU3NYECKOMY U IICUXOJOTUYECKOMY
3/10pOBBIO;

— HEMpPUSATHE BPEIHBIX MPUBBIUEK: KYPEHUSs, YIIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHKOB.

JInyHoCTHBIE pe3ynbTaThl B cdepe oTHomeHHH oOyuarommxcs k Poccunm kak k Ponune
(OteuectBy):

— poccuiickas HMISCHTUYHOCTb, CIHOCOOHOCTh K OCO3HAHUIO POCCHMCKON HIEHTHYHOCTH B
MOJIUKYJIBTYPHOM  COLIMYME€, 4YYBCTBO IPHUYACTHOCTH K HCTOPUKO-KYJIBTYPHOH 0OLIHOCTU
poccuiickoro Hapoja u cyabOe Poccuu, maTpuoTusM, TOTOBHOCTh K CiyKeHUI0 OTeuyecTBy, €ro
3allUTE;

— yBaX€HHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepes PoauHOMN, ropAOCTH 3a CBOM
Kpaili, cBoro PoauHy, mpouuioe u HacTosilliee MHOIOHAaIlMOHAJIbHOTO Hapoaa Poccuu, yBaxeHue K
TOCyJIapCTBEHHBIM CUMBOJIaM (repo, diar, TMMH);

— (opMupoBaHHE YBaXEHHUSI K PYCCKOMY SI3BIKY KaK TOCyJapCTBEHHOMY SI3bIKY Poccuiickoit
Oenepany, SBISIONIEMYCS OCHOBOW POCCHICKOM WAEHTUYHOCTH U TJaBHBIM  (AaKTOPOM
HAI[MOHAJIBHOT'O CaMOOIIPEIEICHMS;

— BOCIIUTaHUE YBaXEHUS K KyJIbType, S3bIKaM, TPAIUIMsIM M OObIYasM HapoJIOB,
npokuBaroux B Poccuiickont denepanuu.

JIMyHOCTHBIE PE3yibTaThl B cepe OTHOIICHUI O0ydaromuxcs K 3aKOHY, TOCYAapCTBY U K
IPaKIaHCKOMY OOIIECTBY:

— Fpa)KI[aHCTBeHHOCTI), Fpa)KIIaHCKaSI IIO3UIIUsA AaKTHUBHOTO W OTBETCTBCHHOI'O YJICHA
POCCHUICKOrO OOIEeCTBa, OCO3HAIOIIET0 CBOM KOHCTHTYIMOHHBIC TMpaBa W  OOS3aHHOCTH,
YBAXKAIOIIETO 3aKOH W TPaBOMOPSIOK, OCO3HAHHO MPUHUMAIOIIETO TPAIUIIMOHHBIC HAIMOHATHLHBIC
1 00IIeYeI0BEYSCKNE TYMAaHUCTHUECKHE U JIEMOKPATHYECKHE IIEHHOCTH, TOTOBOIO K YYacTHIO B
OOIIECTBCHHOH KNU3HH;

— TMPU3HAHUE HEOTUYKJIAEMOCTH OCHOBHBIX IPaB M CBOOOJI YeI0BEKa, KOTOPBIC MPUHAIECKAT
KOKIOMY OT POXKICHHS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX NpaB U CB0OOa 0€3
HapyIICHHUS MpaB U CBOOOJ JAPYTUX JIUI], TOTOBHOCTh OTCTAaMBATh COOCTBEHHBIC IpaBa U CBOOOJIBI
YCJIOBCKA U rpanq[aHHHa COTJIaCHO O6HI€HpI/13HaHHI)IM HpI/IHHI/IHaM nu HOpMaM Me)K)IYHapOI[HOFO
npaBa U B cooTBeTcTBUU ¢ KoHcTtutyrmen Poccuiickoir denepanuu, mpaBoBas ¥ MOJUTHUYECKAS
IPaMOTHOCTB;

— MHUPOBO33PCHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Ppa3BHTHSI HAayKd U
OOIIECTBEHHON TMPAaKTHKH, OCHOBAaHHOE HA JUAJIOTe KYyJIbTYp, a Takke pa3iudHbIX (opMm
OOIIIECTBEHHOTO CO3HAHMSI, 0CO3HAHKE CBOCTO MECTA B TIOJIHMKYJIBTYPHOM MUPE;



— HHTEpPUOpHU3alUsl LIEHHOCTEW JAEMOKpaTHM U COLMAIBbHON COJIMIAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PETYJMPOBAaHUIO OTHOLIEHUH B IPYIIIE WX COLUAIbHON OpraHU3alvY;

— TOTOBHOCTH OOyyarolmuxcsi K KOHCTPYKTHMBHOMY YYacTHIO B TPUHSATUU pEILEHUH,
3aTparMBaloIlX HMX IMpaBa W MHTEPEChl, B TOM 4YHCIE B pa3iIM4yHBIX (opmax 0OLIeCTBEHHOU
CaMOOpTaHU3aINH, CAMOYTIPABJICHUS, OOIIECTBEHHO 3HAYUMOM JeSITETbHOCTH;

— MPUBEPXKEHHOCTh HUJESIM HWHTEPHALMOHAIM3MA, JPYXKObl, pPaBEHCTBA, B3aUMOIIOMOIIU
HapOJ0B; BOCIIUTAHUE YBAXUTEILHOTO OTHOLIEHHS K HALIMOHAIBHOMYIOCT

— OMHCTBY JIIO/IEH, UX YyBCTBAaM, PEIIUTHO3HBIM yOeKICHUM;

— TOTOBHOCTb OOYYarOHIMXCs MPOTUBOCTOSATH UACOJOTHMH SKCTPEMHU3Ma, HaIMOHAIN3Ma,
KceHo(oOUHU;  KOppYNUUHM; AUCKPUMHMHALMU IO COLMAIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJIbHBIM IIPU3HAKAM U JIPYTUM HETaTUBHBIM COL[MAJIbHBIM SIBJICHUSM.

JIn4HOCTHBIE pe3ynbTaThl B cpepe OTHOIIECHUN 00yUaIOIUXCs ¢ OKPYKAIOIIUMHU JTHOAbMHU:

— HPaABCTBEHHOE CO3HAHWE U MOBEACHHE Ha OCHOBE YCBOSHUS O0IIeUeIOBEUECKUX [IEHHOCTEH,
TOJICPAHTHOT'O CO3HAHUSA U IMOBCACHUSA B ITOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTU U CIIOCOOHOCTH BECTH
IUAJIOT C JAPYTUMHU JIOAbMH, JOCTHTaTh B HEM B3aUMOINOHHUMAaHUS, HAaXOIUTh OOIIHE IeNU U
COTPYyAHHNYATDh IJId UX JOCTHUIKCHUSA,

— TMPUHATHE TYMAaHUCTHUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIHLHOE U J0OpOKeTaTeIbHOE
OTHOIIICHHE K JJPYTOMY YeJIOBEKY, €r0 MHCHHIO, MUPOBO33PCHHUIO;

— CIOCOOHOCTh K COINEPEKUBAHUIO U (OPMUPOBAHUE MO3UTUBHOTO OTHOIIEHUS K IIOJSIM, B
TOM 4YHUCJIC K JIMOaM C OrpaHHUYCHHBLIMH BO3MOXHOCTAMH 3J0POBbA W HWHBAJIWIAM; 6ep€)KHOC,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3MYECKOMY M ICHUXOJOTHYECKOMY 3I0POBBIO
JIPYTHUX JIFOJIEH, YMEHUE OKa3bIBaTh MEPBYIO IIOMOIIb;

— (QopmupoBaHuEe BBIPAKEHHOW B TMOBEACHHM HPABCTBEHHOW TMO3MIIMKA, B TOM YHCIE
CITOCOOHOCTH K CO3HATEIIBHOMY BBIOOPY 100pa, HDAaBCTBEHHOTO CO3HAHUS M MOBEICHUS HA OCHOBE
YCBOGHHS  OOIIEUYENOBEYECKUX I[IEHHOCTEW W  HPAaBCTBEHHBIX UyBCTB  (4ecTH, JOJTa,
CIIPABEIJTMBOCTH, MIJIOCEPTUS U JIPYIKEITFOOUS);

— pa3BUTHE KOMIIETCHIIMHA COTPYIHUYECTBA CO CBEPCTHHKAMHM, JETHMH MIIAJIIIIETO BO3pAcTa,
B3POCJIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, YUeOHO-UCCIIEI0BATENHCKOM, TPOESKTHOM
U JIPYTHX BUIIAX JCSTEIHHOCTH.

JIN4HOCTHBIE Pe3yNbTaThl B Chepe OTHOMICHHH 00yYaIomuUXCsl K OKPYXKAIOLIEMY MHPY, KUBOH
NPUPOAE, XyA0)KECTBEHHOH KYJIbTypE:

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYHUMOCTH
HayKH, TOTOBHOCTb K HAYYHO-TEXHHUYECKOMY TBOPUYECTBY, BJIaJIeHUE JIOCTOBEPHON MH(OpMAIei o
HepPEIOBBIX JOCTHKEHUSIX U OTKPBITHSIX MHUPOBOM M OTEUECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAaHUX 00 YCTpOHCTBE MHpa U OOIIEeCTBA;

— TOTOBHOCTb M CIIOCOOHOCTh K O0Opa3oBaHHMIO, B TOM YHCIE€ CaMOOOpa30BaHHUIO, Ha
NPOTSDKEHUH BCEH JKM3HU; CO3HATENbHOE OTHOIIIEHHE K HEMTPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO
yCIIEITHOH MPO(ECCHOHANBHON U O0IIECTBEHHOH JEITEIILHOCTH;

— DKOJIOTHYECKasl KyJIbTypa, OEpekHOE OTHOIICHUS K POJTHON 3eMJile, TPUPOJHBIM OOoraTcTBaM
Poccun m Mupa; TOHMMaHHE BIMSHHUS COLUAIBHO-DKOHOMHYECKHX MPOIECCOB HAa COCTOSHHE
IIPUPOJHON M COLMAIILHOM CPeJibl, OTBETCTBEHHOCTh 3a COCTOSIHUE IPUPOJIHBIX PECYPCOB; YMEHHUS U
HaBBIKM Pa3syMHOTO IMPHUPOJIOIONB30BAHUS, HETEPIIUMOE OTHOIICHHWE K JICHCTBUSM, TMPUHOCSIIHM
BpE/]l 9KOJIOTHH; PUOOPETEHHNE OTBITAa YKOJIOTO-HATIPABICHHON AEITEIbHOCTH;

— DCTETHYECKOE OTHOIIEHHS K MHpPY, TOTOBHOCTH K JCTETHYECKOMY OOyCTpOMCTBY
COOCTBEHHOTO ObITA.

JInuHOCTHBIE pe3yNbTaThl B c(hepe OTHOMICHUH O0YydYaroIMXCS K CEMbE M POAUTENSIM, B TOM
YHCJIe TOATOTOBKA K CEMEHHOM JKU3HMU:

— OTBETCTBEHHOE OTHOUIEHWE K CO3JaHUI0 CEMbM HA OCHOBE OCO3HAHHOTO MPUHATHS
LIEHHOCTEN CEMEMHOM KU3HMU;



— TIOJIOKUTETBHBIH  00pa3  ceMbH, pOAMTENHCTBA  (OTIOBCTBA W MaTEpUHCTBA),
UHTEPUOpHU3ALUA TPAAULUOHHBIX CEMEUHBIX LICHHOCTEH.

JInuHOCTHBIE pe3yNbTaThl B cepe OTHOIIEHHUs O0y4arommxcs K TpyAy, B cepe COUaibHO-
9KOHOMHUYECKUX OTHOIICHHI:

— yBaxkeHHE KO BceM (hopMaM cOOCTBEHHOCTH, TOTOBHOCTH K 3alIIUTE CBOEH COOCTBEHHOCTH,

— OCO3HAHHBIA BBIOOp Oyaymied mpodeccuu Kak MyTh M CIOCOO peanu3anii COOCTBEHHBIX
JKU3HEHHBIX TJIaHOB;

— TOTOBHOCTh OOYYaIOIIUXCA K TPYJAOBOM MPO(PECCHOHATBHONW NESITEIbHOCTH KakK K
BO3MOXKHOCTHM  y4YyaCcTHUSi B  PCUICHHWH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJAaPCTBEHHBIX,
001IIeHaMOHATIBHBIX MTPO0JIEM;

— MOTPeOHOCTh TPYIUTHCS, YBOXKEHUE K TPyAy U JIOASM TpyAa, TPYIOBBIM JTOCTHKEHUSIM,
JT0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K pPa3HbIM BHUIAM TPYIOBOU
NESITEIbHOCTH,

— TOTOBHOCTh K CaMOOOCIYXMBAaHMIO, BKIIO4as OOYy4YCHHE U BBHINOJHEHHE JOMAITHUX
00s13aHHOCTEH.

JIMYHOCTHBIE pE3yJbTaThl B cdepe (PU3NISCKOro, ICHXOJOTHYECKOT0, CONUAIBHOTO H
aKaJeMUYECKOro 0JIaronoIy4usi 00yJaromuxcs:

— ¢usngecKoe, SMOIMOHATHHO-TICUXOJIOTHYECKOE, COIMaIbHOE OJaronoixyyne o0yJaroniuxcs
B JKM3HU 00pa30BaTeIbHON OpraHMU3AIlNH, OIIyIIEHHUE AETbMU OE30MAaCHOCTH U TICHUXOJIOTHYECKOTO
koM¢opTa, HHPOPMAIIIOHHOM 0€3011aCHOCTH.

[Inanupyemble MeTanpeAMETHbIE PE3yJIbTATHI.
MeramnpeaMeTHble  pe3yJbTaThl  OCBOEHHS  OCHOBHOW  00pa30BaTENIbHOW  MPOTrpamMMbl
IpeJICTaBJIEHbI TPEMS TpyNIIaMU YHUBEPCaIbHbIX yueOHbIX AeiicTBuil (YVY /).

1. PerynsTtuBHbIE YHUBEpCAIbHbBIE YUEOHbIE IEHCTBUS

BrimmyckHUK HAyqHTCS:

— CaMOCTOSATENLHO OIpPEACIIATh LIENH, 3aaBaTh MapaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOKHO
OTIPEJICTUTH, YTO 1IEJTh JIOCTUTHYTA;

— ONOCHUBATHL BO3MOXHBIC IIOCICACTBHUA INOCTHUXCHUA OCTaBJICHHOH Oejan B ACATCIBHOCTH,
COOCTBEHHOW XW3HHM W JKU3HU OKPYKAIOUIUX JIFOJIEH, OCHOBBIBASCh HAa COOOPaKEHUSX JTHKU H
MOpaJiu;

— CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTENbHON JESITCIBHOCTH M
JKU3HCHHBIX CUTYAIIUAX;

— OIICHMBATh PECYpChbl, B TOM UHCJE BpeMsS W Jpyrue HeMaTepualbHbIE PECypCHI,
HGO6XOIII/IMI)IG JJIA JOCTHUXCHUA HOCTaBJICHHOM Oeiau,

— BBIOMpATh MyTh JOCTHXKEHUS II€JIM, IIAHUPOBATh pEIICHHE TOCTABICHHBIX 3ajad,
ONTUMU3HPY MAaTCPHUAIIBHBIC 1 HEMATCPHUAJIbHBIC 3aTPAaThI;

— OpraHu3oBbIBaTh A(G(EKTUBHBIH TIOMCK PECYpPCOB, HEOOXOAUMBIX IS JOCTHIKCHHS
MMOCTaBJICHHOM I1ETIH;

— COIIOCTaBJIATH MOTYUYEHHBIN pe3yJIbTaT ACATEIHLHOCTH C MIOCTABICHHOM 3apaHee IENbIO.

2. [oznaBarenbHbIE YHUBEPCAIbHbBIE YUeOHbIE TEHCTBUS

BrinyckHuk Hayuures:

— HCKaTh U HAXOAUTh OOOOIIEHHBIE CIIOCOOBI PElICHUsS 3aJay, B TOM YHCIE, OCYIIECTBISThH
pa3BepHyTHIi WHPOPMALMOHHBIA TOMCK W CTaBUTh HAa €ro OCHOBE HOBBIC (ydeOHbIE U
MO3HaBaTENIbHbIC) 3a/1a4H;

— KPUTHYECKM OLEHUBAaTh M MHTEPHPETUPOBATh HUHGPOPMALMIO C pa3HbIX IO3ULUH,
pacmo3HaBath U (PUKCUPOBATh MPOTUBOPEUNS B UHHOPMAIIMOHHBIX HCTOYHUKAX;



— MHCIIOJIb30BaTh pa3jM4YHblE MOJEJIbHO-CXEMaTHUYEeCKUE CpEACTBAa JUId  IPEACTaBICHUS
CYLIECTBEHHBIX CBS3€M M OTHOLIEHMH, a TaKXKe MPOTHUBOPEUYMi, BBISBICHHBIX B HH(POPMALMOHHBIX
UCTOYHHKAX;

— HaXOAWUTh U NPHUBOJUTH KPUTHYECKHE APTYMEHTHl B OTHOIIEHUM ACUCTBUM U CY>XKACHUH
JIPYroro; CIOKOMHO M pa3yMHO OTHOCHTBCA K KPUTHUECKMM 3aMEYaHHUSIM B OTHOIICHUU
COOCTBEHHOTO CY’KICHHUS, pACCMATPUBATh UX KaK PECYpC COOCTBEHHOI'O Pa3BUTHS;

— BBIXOJUTH 32 paMKH Yy4eOHOro MpeAMETa U OCYIIECTBIATh LEJCHANpPaBICHHbIH MOMUCK
BO3MOXHOCTEH Il IIUPOKOr0 MEPEHOCa CPEACTB U CIIOCOOOB IEHCTBHS;

— BBICTPAaUBaTh UHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAsI OTPAHUYECHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHHS;

— MEHSATb U yJIEpP’KUBATh Pa3HbIE MO3UIUHU B [I03HABATEILHOU JEATEIHOCTH.

3. KoMMyHHKaTHBHBIC YHHBEpPCAITbHBIC YICOHBIC ICHCTBUS

BrinyckHuk Hayuures:

— OCYIIECTBIJISTH JEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK
BHYTpU 00Opa3oBaTeNbHON OpraHu3alud, TaK W 3a ee Mpeleiamu), MoJ0MpaTh MapTHEPOB IS
JIEJIOBOM1 KOMMYHHMKAIMM MCXOJ M3 COOOpaKeHWil pe3yJIbTaTUBHOCTU B3aUMOJEWUCTBUSA, a HE
JUYHBIX CUMIIATUH;

— TIpH OCYILECTBICHUH IPYNIOBON pabOThI OBITh KaK PYKOBOJUTENEM, TaK U YICHOM KOMaH bl
B Pa3HBIX POJIAX (TEHEPATOP UACH, KPUTHK, UCTIOTHUTEIb, BHICTYMAIOIINN, SKCIEPT U T.1.);

— KOOPJIMHHUPOBAaTH M BBINOJHATH pPabOTy B YCIOBUSX pPEAJbHOTO, BHUPTYyaJIbHOTO H
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHS;

— pa3BEepHYTO, JIOTMYHO M TOYHO WU3JaraTb CBOK TOYKY 3pEHHUS C HCIOJIb30BaHUEM
aJICKBAaTHBIX (YCTHBIX U MUCHMEHHBIX) SI3BIKOBBIX CPE/ICTB;

— pacno3HaBaThb KOH(QIMKTOI€HHbIE CUTYallUU U MPEIOTBpaliaTh KOHQIIUKTHI 0 UX aKTUBHOU
¢da3pl, BBICTPaWBATh JIEJOBYI0O U O0Opa30BATENbHYI0 KOMMYHHKAIUIO, HW30eras ITUYHOCTHBIX
OLICHOYHBIX CYXICHUM.

B pesynbrare uzydenus aucuuiuinabl bJ1.7 «Xumus»

OO0yJarommiicss Hay4YnuTCs:
- pacKpbIBaTh Ha MpUMeEpax poJib XUMUH B (POPMUPOBAHMH COBPEMEHHOM HayYyHON KapTHUHBI
MHUDA U B IPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKA;
— JEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBS3b MEX/1Yy XUMUEH U IPYTUMHU €CTECTBEHHBIMU
HayKaMu;
— pacKkpbIBaTh Ha IpUMepax MOJI0KEHUsI TEOPUU XuMudeckoro crpoenus A.M. bytieposa;
— noHuMats pusnueckuii cmpici [lepuoanueckoro 3akona /.M. MenaeneeBa u Ha ero OCHOBE
OOBSACHATH 3aBUCHMOCTh CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa30BaHHBIX UMH BEIIECTB OT
3JIEKTPOHHOI'O CTPOEHUS aTOMOB;
- OOBSICHATH MPUYHMHBI MHOIO0Opa3Msl BELIECTB HA OCHOBE OOIIUX MPEICTaBICHHUH 00 X
COCTaBE€ U CTPOCHMH;
— MIPUMEHSTH [IPaBUJIa CUCTEMATHUECKON MEKyHApOIHOM HOMEHKIATYPbI KaK CPEICTBA
pa3nuyeHus U UISHTH(HUKALNY BEIIECTB M0 UX COCTABY U CTPOCHUIO;
— COCTABJIATh MOJIEKYJISIPHBIE M CTPYKTYpHBIE (JOPMYJIBI OPTaHMYECKUX BEIIECTB KaK
HocuTenell HH(popMaIK O CTPOSHUHU BEILECTBA, €r0 CBOMCTBAX M MPUHAIJICKHOCTH K
OIIpEIEIIEHHOMY KJIACCY COEAMHEHHUIA;
- XapaKTepu30BaTh OPraHUYECKHE BEIIECTBA I10 COCTABY, CTPOSHHIO U CBOWCTBAM,
yCTaHaBJIMBATh MPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY aHHBIMHU XapaKTepUCTUKAMH BEIECTBA;



- NPUBOJUTH IPUMEPHI XUMUYECKUX PEaKIHi, pACKPBIBAIOIINX XapaKTEpHBIE CBOMCTBA
THUIAYHBIX NTPEJCTABUTEIEH KIACCOB OPTaHNYECKUX BEIIECTB C LENBI0 UX HICHTU(PHUKALUH U
00BSCHEHHUS 00JIaCTH TPUMECHEHMYS;

- MPOTHO3UPOBATH BO3MOKHOCTh POTEKAHHUS XUMHUECKHX PEaKIUii HA OCHOBE 3HAaHHI O
TUIAaX XUMHYECKOH CBSA3M B MOJIEKYJIaX PEareHTOB U X PEaKLMOHHONW CLIOCOOHOCTH;

- HCIIOJIb30BAaTh 3HAHHUA O COCTABC, CTPOCHHUU U XUMHWYCCKUX CBOMCTBaX BCIICCTB AJId
0e30macHoro IMPUMCHCHUS B HpaKTquCKOﬁ ACATCIIbHOCTH,

- MIPUBOJUTH NPUMEPHI IPAKTHUECKOTO UCIIOIb30BaHUS IPOAYKTOB IIepepaboTKU HEPTHU U
HPUPOJTHOTO ra3a, BEBICOKOMOJIEKYJISIPHBIX COSMHEHHUH (TTOIMATHIICHA, CHHTETHYECKOTO KaydyKa,
alleTaTHOTO BOJIOKHA);

— IIPOBOJIUTH OMBITHI M0 PACIIO3HABAHUIO OPTaHMUECKUX BELIECTB: TIUIEPUHA, YKCYCHOM
KUCJIOTBI, HEMIPEIeNbHBIX KUPOB, [NIFOKO3bI, KpaxMaia, 0€JIKOB — B COCTAaBE MUILEBBIX IPOAYKTOB U
KOCMETHYECKUX CPEJICTB;

- BJIQJICTh NPaBHJIAMH U TIpUeMaMu 0€3011aCHOM paboThl C XMMUYECKHUMHU BEIIECTBAMH U
1a00paTOPHBIM 000PYI0OBaHHUEM;

- YCTaHaBJIMBATb 3aBUCUMOCTE CKOPOCTHU XUMHYECKOHN pP€akru U CMCIICHUSA XUMHUYCCKOI'O
PaBHOBECHS OT PA3IMYHBIX (PAKTOPOB C IEJIBIO ONPEETICHNS ONTUMAIIBHBIX YCIOBHHA NPOTEKAHUS
XMMHYECKUX TPOLIECCOB;

— IIPUBOIUTH MPUMEPBI THPOJIN3A COJIEH B TOBCEAHEBHOM KU3HH YEIIOBEKa,

— IIPUBOUTH PUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA B IPUPOAE,
MMPOU3BOACTBCHHBIX IPOHCCCAX U KU3HCACATCIbHOCTH OPIraHU3MOB,

- MPUBOIUTH MPUMEPBI XMMUYECKHUX PEaKIUi, paCKPBHIBAIOLINX O0INE XUMHUUECKUE CBOICTBA
MPOCTHIX BEIIECTB — METAJIOB U HEMETAJLIOB;

- MIPOBOJIUTH PacueThl Ha HAXOXKICHNUE MOJIEKYJISIPHOW (hOPMYJIBI YTIIEBOIOPOIA TIO
MMpoAyKTaM CropaHus U 1o €ro OTHOCHUTEIBHOM TNIOTHOCTH M MaCCOBBIM JOJISIM DJICMCHTOB,
BXOJISIINX B €T0 COCTaB;

- BJIAJICTh MpaBHIaMu 0€30MacHOTO 00paIIeHUs ¢ €IKUMH, TOPIOYUMH U TOKCHYHBIMU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XMMUHU;

- OCYILECTBIISATH MMOMCK XUMHUECKON HH(pOpMALIUK IO Ha3BaHUSIM, UIEHTH(PHUKATOpaM,
CTPYKTYpPHBIM (hOpMyJIaM BEIIECTB;

- KPUTHYECKH OI[CHUBATh M HHTEPIPETUPOBATH XUMUUIECKYIO HHPOPMAITHIO, COACPKAIITYIOCS
B COOOIICHUSAX CPENICTB MaccoBOM mH(MopMaIyn, pecypcax MHTEepHETa, HAYYHO-TIOMYJISIPHBIX
CTaTbAX C TOUKHU 3PpCHUA eCTeCTBeHHO-HaquOﬁ KOPPEKTHOCTH B LECJIAX BBIABIICHUA OIINOOYHBIX
CYXIICHUH 1 (POPMHUPOBAHUS COOCTBEHHOH TTO3HUIINY;

- NPEACTaBIATH IYyTH PEIICHNUS III00ANBHBIX MPOOIIEM, CTOSIINX Hepe]l YeIOBEYECTBOM:
9KOJIOTUYECKUX, YHEPT€TUUECKUX, CBIPHEBBIX, U POJIb XUMHHU B PELICHUHU 3TUX MTPOOIEM.

O0yyamuiics MoJy4uT BO3MOKHOCTb HAYYUTHCS:
— WJUTIOCTPUPOBATH HA MIPUMEpaX CTAHOBJICHUE U HBOJIIOIUIO0 OPTaHUYECKOW XUMUHU KaK HAyKH
Ha Ppa3sjIMYHbIX UCTOPHUYCCKUX ITallaX €€ PA3BUTHUS,
— HCIOJIb30BaTh METO/Ibl HAYUYHOTO MO3HAHUS MTPU BBIIIOJHEHUH POCKTOB U yU4eOHO-
UCCIIEIOBATENBCKUX 3aa4 M0 U3YYSHHUIO CBOMCTB, CIIOCOO0OB MOMYUEHUS M paCIIO3HABaHUS
OpPTaHMYECKUX BEIIECTB;



— OOBSCHSITH MPUPOIY U CITOCOOBI 00Pa30BaAHUS XUMUYECKON CBS3U: KOBAJICHTHOH (TIOJISIPHOM,
HETOJISIPHOM ), HOHHOM, METAJNTMYECKON, BOAOPOTHON — C IEJIbIO ONPEACIICHIS XUMHIECKOU
AKTUBHOCTH BEILIECTB;

- yCTaHaBIMBATh TEHETUYECKYIO CBSI3b MEXK/IY KJIacCaMH OpraHMYECKHUX BEIIECTB IS
O6OCHOBaHI/IH HpHHHHHHaHBHOﬁ BO3MOXHOCTHU HOHy‘-IeHI/IH OpI‘aHI/I‘-IeCKI/IX COCI[I/IHGHI/Iﬁ 3aJaHHOI'O
COCTaBa U CTPOCHHUS;

- YCTaHaBJIMBATh B3aUMOCBS3H MEXKIY (DaKTaMM U TEOpHUEH, IPUUNHON U CIIEeICTBUEM TIPU
AHaJIN3¢eC HpO6J’ICMHI)IX CI/ITyaHI/II\/’I 158 06OCHOBaHI/II/I HpI/IHI/IMaeMBIX peHICHI/IfI Ha OCHOBC XUMHUYCCKUX
3HAHUH.



Cooeporcanue oucyunaunut (78u4)

1 cemectp (34 1)
Paznen 1. OcHoBbI oprannyeckoii xumuu (34 4)
Beenenue (4 1)
1. Tlpeamer opranudeckoit xumuu. Knaccudukainusi opraHmueckux BemecTB. OCHOBHBIE
nosioxeHust Teopun A. M. byTtieposa (exuus, 2 gaca).
2. JlabopartopHas pabota Nel «Teopust cTpoeHHs OpraHMYECKUX COeTUHEeHHID (2 "aca).

1. YriieBogopoabl M MX NPUPOJIHbIE HCTOYHUKH (8 1)
3. Ilpupoanslii ra3. Ankansl (Jiekius 2 4aca).
4. Ankensl. OtuneH. Ankaauensl. Kayuyku (Jiekuus, 2 yaca)
5. Ankunbl. Apesbl. beH30n — mpeacTaBUTENh apoOMAaTHYECKUX YriaeBojopoaoB Hedpts u
crocoOsl ee nepepaboTku (JIeK1us, 2 yaca).
6. JJaboparopnast pabota Ne 2 «Hedpts 1 mpoaykTsl €€ mepepaboTkm» (2 yaca)

2.Kucsopoacoaep:xamnue oprannyeckue coequHenns (12 u)

7. EIMHCTBO XMMHUUYECKOM OpraHn3aluy )KUBBIX OpraHu3MoB Ha 3emiie. CupThI.

®enoi. Ctpoenne u cBoiicTBa. KapOOHUIIbHBIE COSIMHEHUS: albJACTU/IBI U KETOHBI (JICKIUs, 2
qaca).

8. JJabopaTtopHas pabdora Ne3 «Crnuptsl, pu3nueckue 1 XUMUYECKUE CBOMCTBa» (2 vaca).

9. Kap6onosslie kucnotsl. Cinoxsble 3¢upsl. CTpoeHue, puzndeckre 1 XUMHUYECKUEe CBONUCTBA,
N0JIy4yeHue, IpUMeHeHue (JeKuus, 2 yaca).

10. JIaGopatopHas pabota Ned «Kupsl u Mbl1a» (2 yaca).

11. VYrneBoasl: Monocaxapunbl. Jlucaxapuael U nonucaxapuibl. CTpoeHue, ¢puznyeckue U
XMMHUYECKHE CBOMCTBA (JIeKIHs, 2 yaca).

12. JlabopaTtopHas pabota NeS «YrieBoasl» (2 yaca).

3. A3oTcoep:kaniue opranuyeckue coequHeHus (6 1)

13. Amunbl. AawinH. CTpoeHue, HOMEHKIATypa, noiydeHue. dusnueckue U XUMHUYECKHE
CBOMCTBA, IPUMEHEHNE aMUHOB. AMHUHOKHUCIIOTEL. CTpoeHne. XMMHYECKHE CBOMCTBA aMUHOKHCIIOT.
benku. Crpoenne u cpoiictBa. HykiienHOBBIE KUCIIOTBI. POJIb HYKJIEMHOBBIX KHUCJIOT B IPHUPOJE
(;exrus, 2 yaca).

14. JlabopaTtopnas padora Ne6 «Xumuyeckue cBoiicTBa 6eiakoB» (2 yaca).

15. Ilpaktuueckas padota Ne 1 Unentuduxanus opraHndeckux coeilMHeHuH (2 Jaca).

4. UckycCcTBeHHbIE U CHHTeTHYECKHE MoJuMepsbl (4 4)
16. HckyccTBeHHbIe monuMepbl. CHHTETHYECKHE OPTaHUYeCcKHe COeTMHEHMs (JISKIINs, 2 Jaca).
17. IlpakTrueckas pabota Ne 2 Pacro3HaBaHue TJIaCTMAcC M BOJIOKOH. (2 yaca)

2 cemectp (44 4)

Paznen 2. Teoperuueckue ocHOBbI Xumuu (36 4)

1. Ctpoenue aTtoma n nepuoanyeckuii 3axkon J{. U. MenneneeBa (6 4)

18. Hcropuss wusyueHuss cTpoeHus: aToMOB. OCHOBHBIE CBEAECHHA O CTPOECHHUU aTOMOB.
CocTosiHUE 3JEKTPOHOB B aTOME XHMHUYECKOTO 3JIEMEHTa. JJIEKTpOHHas KOHUrypauus aToMOB
XMMHYECKHMX DJIEMEHTOB. BalleHTHbIE BO3MOXHOCTHM aTOMOB XMMMUYECKHUX 3JIEMEHTOB (JIeKuus, 2
yaca).

19. Ilepuoanueckuii 3aKOH M MEpPUOAMYECKAs cHUCTeMa XUMHUYeckux »siaemeHTtoB JI. U.
MenpeneeBa u cTpoeHre aroma (JIKIus, 2 Jaca).

20. JlaGoparopHas pabora Ne 7 «MojaenupoBaHue MOCTPOCHUS MEPUOANYECKON TaOIUIIBI
XUMUYECKHUX AJIEMEHTOBY. (24aca)



2. Ctpoenmne BemecTBa (8 4)

21. Xumunueckue cBsizu. VoHHas xumuudeckass cBsi3b. KoBajeHTHass XUMHUYECKas CBS3b.
Mexanu3mbl 00pa30BaHUsl KOBAJICHTHOM XUMHYECKOW CBs3M MeTammudeckass XUMUYECKasi CBS3b.
Bonopoanas xumudeckas cBs3b (JEKIUs, 2 yaca).

22. I'a3000pa3Hbie BemiecTBa. JKuakue BeniecTBa. TBepabie BemecTBa (JICKIHs, 2 yaca).

23. Nucnepcusie cuctembl. CoctaB BemecTBa. Cmecu (Jiekius, 2 Jaca).

24. Jlabopatopnas padota Ne 8 « [lucnepcHble cucteMbl» (2 yaca).

3. Xumuyeckue peakuuu (10 u)

25. Tlonatue o XuUMHYECKOW peaknuu. Peakuuu, mpoTekaronue 0e3 HM3MEHEHHMS COCTaBa
BemiecTB. Peakiym, mpoTekaromue ¢ W3MEHEHHeM cocTaBa BemecTB. CKOpOCTh XUMHYECKOU
peakiuu. OOpaTUMOCTh XUMUYECKOW peakuu. XUMUYECKOE paBHOBECHE (JIEKIus, 2 Jaca).

26. JlabopaTtopHnas padota Ne 9 «CkopocTh XUMHUYECKON peakium» (2 gaca).

27. Ponp BOABI B XHUMHUYECKUX pEAKIUSAX. Teopus SIEKTPOIUTUYECKON TUCCOLUAIUH.
I'maponmu3. OKUCIHUTENEHO-BOCCTAHOBHUTEIBHBIC PEaKIUH. JIEKTPOJHM3 PACIUIABOB U PAaCTBOPOB
conet (Jekuus, 2 yaca).

28. JIabopatopnas padota Nel(Q «Peakmuu, naymue ¢ oOpa3oBaHUEM OCAJKa, ra3a Wid BOJIB)
(2 gaca).

29. JlabopaTtopHnas padota Nel 1 «I'unponus comneit» (2 gaca).



4. BemecTBa u nx cBoicTBa (124)

30. Meramabl. OcoOEHHOCTH CTpPOEHHs aTOMOB M KpHcTamioB. (dusnyeckue CBOHCTBA
MetaiioB. Kraccudukamuss MeTamaoB 1O pa3MYHBIM IpPU3HAKaM. XHMHUYECKHE CBOWCTBA
METAJUIOB. DJIEKTPOXUMHUECKUI psii HampspkeHU metamioB. Meramnorepmus. OOmue crnocoOb!
nojgyueHuss metauioB. llonatue o wmetamnypruu. Ilupomeramnyprus, TUApPOMETALIYpPrUs U
anekTpoMeTaiutyprust. CIijiaBbl UepHbIE U [IBETHbIE (JIEKLUs, 2 yaca).

31. Hemeramnbl. OcobGeHHOCTHM CTpoeHHsl aromMoB. Hemeramnbl — NpoCTble BEIIECTBA.
3aBUCHMOCTD CBOMCTB I'aJIOTEHOB OT UX MOJIO0XEHHUS B IEPUOANUECKON cucteme. OKUCINTENbHbBIE U
BOCCTAHOBUTEJIbHBIE CBOICTBA HEMETAJUIOB B 3aBUCHUMOCTH OT MX IIOJIOKEHHUS B psay
3JIEKTPOOTPHUILIATEIBHOCTH (JICKIHs, 2 yaca).

32. Kucnotsl u ux cBoiicTBa. KUCIOTHI KaK 3JIEKTPOJIUTHI, UX KJIACCU(PUKALUSA N0 Pa3IMYHBIM
IpU3HaKaM. XMMHUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPUHM IEKTPOJIUTUYECKOW IHUCCOLMALNH.
Oco0eHHOCTH B3aWMOJICHCTBUS KOHIICHTPUPOBAHHON CEPHOW M a30THOM KHCIIOT C METaJJIaMH.
OcHOBHBIE C€IIOCOOBI TOJNy4YeHUs KHCIAOThl. OcHoOBaHUS W uX cBoHcTBa. OCHOBaHMSA Kak
JEKTPOJIUTHI, UX KJIAaCCU(PHUKALUSA [0 Pa3IUYHbIM IpU3HaKaM. XMMHUUYECKHE CBOMCTBA OCHOBAHUH B
CBETE TEOPUH DJIEKTPOIUTHUECKON Aucconanyy. Pas3ioxkeHne HepacTBOPUMBIX B BOJIE OCHOBAHUH.
OcHoBHbIE CTIOCOOBI MOTYUYEHHUS] OCHOBaHUM (J1eKuus, 2 yaca).

33. Comu u ux cpoiictBa. Conu Kak 37eKTpoauTsl. Coiln CpelHue, KUCIbIE U OCHOBHBIE.
XWMHYECKH CBOMCTBAa COJICH B CBETE€ TEOPHH DIICKTPOIUTHYECKOW mucconuanud. CrocoOsl
HOJy4YeHus cojel (Jiekuus, 2 Jaca).

34. TlpakTrueckas padota Ne 3 «Pemenne SKCIEepUMEHTANIBHBIX 3a7ad MO0 OPraHUYEeCKOH H
HEOpPraHMYeCcKoi XuMum» (2 yaca).

35. Ilpaktuueckas pabora Ne 4 «['eHernyeckasi CBs3b MEXKIY KJlacCaMU HEOPIaHWYECKUX U
OpPraHMYeCKUX COeMHeHU» (2 yaca).

Paznen 3. Xumus u :ku3ub (8 4)

36. Xumus u 3m0poBbe. JlekapcTBa, pepMEHTHI, BUTAMHUHBI, TOPMOHBI, MUHEPAIbHBIE BOJBI.
[TpoGiiembl, cBs3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX MpenapaToB. BpeaHble NPUBBIUKH U
dakTophl, paspyliarIme 370poBhe  (KypeHHEe, YIOTpeOJIEHHWE aKOTOoJs, HapKOMaHUs).
PammonansHoe mwmranue. Ilumessie no0OaBku. OCHOBBI IUIIEBON XUMHUH. XHUMHS U CEIBCKOE
X0351cTBO. MuHepanbHble U opraHuyeckue ynoOpenus. CpenctBa 3amuthl pacteHuil. Cpeacrsa
O00pbOBI ¢ OBITOBHIMH HACEKOMBIMHU: PEMNENTICHThI, MHCEKTUIUAbL. CpeacTBa JIMYHOW TUTHEHBI U
kocmeTHkH. [IpaBuna Ge3zomacHOM pabOThl C €IKUMH, TOPIOYMMHM M TOKCUYHBIMU BEIIECTBAMH,
CpelcTBaMU OBITOBOM XMMHH. XUMHS B MOBCETHEBHOM XH3HU. MooIIue W YHUCTAILIUE CPEICTBA.
XUMHS U HKOJOTUsI. XUMHUECKOE 3arps3HEHHE OKpY>Karollel cpenbl u ero nociaeactBus. Oxpana
ruapocdepsl, MOYBbI, aTMocdepbl, (GIopel U (GayHbl OT XUMHUYECKOTO 3arpsi3HEHus (Jekuus, 2
yaca).

37. JlabopatopHas pabora Nel2 «ParnmonanpHoe nutanue (2 Jaca).

38. JlabopatopHas pabora Nel3 «Moromue u yucTsme cpeactsay (2 yaca).

39. JIabopatopHas pabota Nel4 «3arps3HeHHs BO3yXa HACEJICHHBIX ITyHKTOBY» (2 Jaca).
Y4eOHO-MeTOAUYECKHE CPEICTBA 00yUeHH S

IlepeueHb 0OCHOBHOI TUTEPaTypPBbI:

1. Tabpuensa O.C. Xumus. 10 xmacc: y4yeOHWK: 0a30BbIi ypoBeHb. — 9-¢ m3m. — M.:
[Ipocsemenue, 2021. — 191c.
2. T'abpuensstn O.C. Xumms. 11 xmacc: yuyeOHuk: 0a3oBbIi ypoBeHb. — 8-¢ m3m. — M.:

[IpocBemenue, 2021. — 223c.

Hepeqeﬂb JIOTIOJTHUTEJIbLHOM JUTEPATYPHbI:



1. Tabpuensn O. C. Xumus. (bazobiii ypoBensb) 10: yueOnuk / O. C. I'abpuensn.— OOO
Hpoda, 2020. — 152 c.;

2. I'abpuensn O. C. Xumus. (ba3ossiii yposens) 11: yuebnuk / O. C. I'abpuensn. — OOO
Hpodoa, 2020. — 221 c.

3. Epoxun IO.M. Xumus nis npodeccuil U crnenuanbHOCTeH TEXHUYECKOIO0 M €CTECTBEHHO
HayyHoro npoduieii / FO.M. Epoxun, U. b. Kopanesa. — M.: 2014, 446 c.

Ilepeyenb yueOHO-METOAMYECKOT0 O0eCIeYeHH

1. Pommna }O.C. MeTonuyeckue yka3aHusl 110 BBIIOJIHEHUIO JTaOOPATOPHBIX U MPAKTHUECKUX

pabot obyuaromuxcs nmo aucuurumae bJ1.7 Xumus / FO.C. Pommna — Xabaposck: M3a-Bo
JABI'VIIC, paxynsrer ®CIIO, 2020. — 66 c.

Ilepeuyennb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHO ceTH

"Untepuer"

1. http://lwww.ehemi.wallst.ru - Xumus. O6pazoBaTenbHbINA CAUT JIJISl IIKOJILHUKOB

2. http://lwww.ealhimikov.net - OGpa3oBaresbHBIN CAaUT 115 IKOJIBHUKOB

3. http://www.echem.msu.su - DnekTpoHHast OHOINOTEKA M0 XUMHUH

4.  http://www.chemistry-chemists.com/index.html snexkTponHblli KypHan «XUMHKH H
XUMHSD

5. http://www.knigafund.ru/-  snekTpoHHas ~ OMOIMOTEYHAs  CHUCTEMa  W3/aTeNILCTBA
«Kuuradoum»

6.  http://biblioclub.ru/- Yausepcurerckas oubnmorexa Online

7. www.e.lanbook.com- snekrponnas Oubnanoreynas cuctema «JlaHb»

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



http://www.knigafund.ru/-
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TEMATHYECKOE INTAHUPOBAHHUE

Homep Tema Kou-Bo
TeMbI 4yacoB
1 cemecTp
1 Pa3nes 1 OcHOBBI OpraHn4ecKoi XMuMHHU 34
2 Beenenue 4
3 YreBogopoipl U X IPUPOJIHBIE HCTOUHUKH 8
4 Kucnoponcoaepskamiue opraHu4ecKue COeAMHEHUS 12
5 A30TcoaepKale OpraHnYecKue COeqMHEHUs 6
6 W cKycCcTBEHHBIE M CHHTETHUECKHUE TTOJIMMEPHI 4
CamocrosiTenbHas pabora 13
Koncynbranuu 4
HTroro: ol
2 cemecTp
Pa3nen 2 TeopeTnueckue 0CHOBBI XUMHH 36
1 Ctpoenue atoma u nepuoanudeckuit 3akon /. 1. MenneneeBa 6
2 CtpoeHue BenecTBa 8
3 XHUMHYECKUE PEAKITUN 10
4 BemiectBa u ux cBoicTBa 12
Pazgesa 3 Xumus u )KU3Hb 8
CamocrosiTesbHast padora 18
Koncynpranuu 4
®dopma arrecranuu - JluddhepeHnpoBaHHBIN 3a4eT
Hroro 66
Bcero 117




TemaTH4eckoe IJIAHUPOBAHHUE

1 cemecTp
Xumns (34 4.)
Ko Hloma I[InanupyemMble pe3yJbTaThl 00yUeHHS Baget
- HIHee "
BO Conepkanue 3a1aH IpenmeTHbIe MeTanpeameTrHbie dopm
Ne ya MaTepuaja ue bl
co KOHT
B pouist
1 cemecTp
VYuebnuk: ['abpuensu O. C. Xumus. (bazossiit yposenb) 10: yueonuk / O. C. I'abpuensa.— OOO [poda, 2020. — 152 ¢.;
Pa3znen 1 OcHoBbl oprannyeckoi xumum (34 4)
BBenenue (4 4)
[Ipeamer opraHnyeckon XapakTepru30BaTh OCHOBHBIE 3TAlbl PA3BUTHS | - HCIIOJIb30BAHMUE OCHOBHBIX METOJIOB ITO3HAHHUS
xumun. Knaccudukanms OpraHMYECKON XMMHUHU, OPTaHUYECKYIO XUMHUIO | U UX IPUMEHEHHUE JJI1 MOHUMAaHMs pa3IudHbIX
1 5 OpraHMYeCKUX BeleCTB. | §1, §2 | C TOUKHU 3pEHHUS NIPpEAMETA U3YUCHU. CTOPOH OKPY KaroIEeH JeHCTBUTEIbHOCTH; 5. CP
@Dopmynuposams ~ OCHOBHBIE  IIOJIOKEHUS | - BJIAJCHUE OCHOBHBIMM HHTEJUIEKTYaJIbHBIMU | °
TEOPUU XUMHUYECKOTO CTPOCHHUS oreparusImMu;
A. M. Bytneposa. - MO3HAaHHE OOBEKTOB OKPY’KAIOLIET0 MHpa B
OCHOBHBIE  HONOKEHHUA Paznuyarh MOHATHS «BaJIEHTHOCTbHY U IUTaHE BOCXOXKJEHUS OT aOCTPakTHOTO K
Teopuu A. M. ByTieposa «CTETIEHb OKUCIICHUS». KOHKPETHOMY;
JlaGopatopHas ~ paGoTa CocTaBisITh MOJIEKYJISIPHBIE U CTPYKTYPHbBIE - CcrnocoOHOCTh BBIABUTATh MJIEM U HAXOIUTH
Nel «Teopus CTpOEHHs bopMyIIbI. CpeAcTBa, HEOOXOUMBIE [T UX JOCTHKEHHUS;
OpraHHYeCKHX KnaccudunmpoBaTh KOBaJIEHTHBIE CBS3H 110 - yMeHue (popMyIHpoBaTh LU U ONMPEIEATh
COCTHHEHMI §1, §2 | KpaTHOCTH. 3a71auu B cBoeil O3HaBaTeIbHONI
2 2 OOBSICHATD SBJIEHUE H30MEPUU M B3aUMHOE | IEATEIBHOCTH, OINPEAENsATh CcpeAcTBa A | JIP
BJIIMSTHUE aTOMOB B MOJIEKYJIE JNOCTHKEHMSI LIeTIEN U pellIeHus 3a/1a4;
- OmpenensTh pa3HOOOpa3Hble HCTOYHHMKHU
[IOTy4YECHUSA HE00X0IUMOMH XUMUYECKON
nH(pOpMallMK, YCTAHOBJIEHHE COOTBETCTBHS
cogepkaHuss W (HOPMBI  TMPENCTaBIICHUS

MH(GOPMALIMOHHOTO MPOAYKTA ayAUTOPHUU;




- yMEHHE TMPOAYKTUBHO  oOmaThcs U
B3alMO/JICIICTBOBATh B IPOLIECCE COBMECTHOM
NeSTEeIbHOCTH, YYWUTBIBATh MO3ULMHU JAPYTHX
YYaCTHUKOB  JIEATENbHOCTH,  I(P(PEKTUBHO
pasperiatb KOH()IUKTHI;

- TOTOBHOCTh K KOMMYHUKAITUH;

- yMEHHE HCII0JIb30BATh CpeacTBa
WHPOPMAIIMOHHBIX ¥  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B  pEIIEHUHd  KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OPTaHU3AIMOHHBIX 3aj1a4
c cobOmogeHneM TpeOOBaHUN 3PrOHOMUKHU,
TEXHUKHU 0e30MacHOCTH, THTHCHBI,
pecypcocOepexeHns, MPaBOBbIX U ATHUYECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€301TaCHOCTH;
- BJIQJIEHUE SI3BIKOBBIMH CPEJICTBAMH, B TOM
YHCIIE U SI36IKOM XUMUH.

1. YrieBoaopoabl U MX NPUPOIHbIE HCTOYHUKH (8 1)

[TpupoaHsIii ras.
AJIKaHEL.

§3

ATIKEHBI.
Ankanuensl. Kayuykn

§4.5

AneTHIeHOBEIE
yIJIeBOOpOAbl. benzon —
MpEeACTaBUTEND
apOMaTHYECKHX
YTJIEBOJIOPOJIOB.

§6, §7

Hedtp 1 criocobs! e€
nepepaboTku. IIporyKTh
nepepaboTku HePTH.
JlaGopatopHas paboTa

Ne 2 «<Hedth 1 mpoayKThI
e€ mepepaboTKu»

§8

XapakTepu3oBaTh COCTaB ¥ OCHOBHBIE
HarpaBJIeHUs epepabOTKH U MCIIOJIb30BAHUS
NPUPOIHOTO Tra3a.

dopmynupoBaTh OTIpeIeIeHuUs:
YTIIE€BOIOPOBbI, oOrmtast ¢dbopmya,
CTPYKTYpHass ¥ MOJIEKYJIIpHas (OpMYJIbl,
aJIKaHBbI, AJIKCHBI, aJIKaIUCHBI, AJIKUHBI,

apEHBI.
XapakTepu3oBaTb  COCTaB, CBOMcTBa U
MIpUMEHEHUE OCHOBHBIX KJIACCOB
YTJIEBOI0POIOB c TOYKH 3peHust

0COOEHHOCTEH CTPOCHUS UX MOJIEKYJI.
XapakTepu3oBaTh COCTaB W OCHOBHBIC
HarfpaBJIeHUs epepadboTKu HedTH.

Paznmuuate HeTsHBIE (pAKIIMKA U OMUCHIBATH
00J1aCTH UX IPUMEHEHUSL.

Oco3HaBaTh HEOOXOJMMOCTh XMMHUYECKUX
croco0OB IMOBBIIICHHUS KauecTBa OSH3MHA.

- UCIIOJIb30BaHNE OCHOBHBIX METOJIOB IMO3HAHUS
U UX NPUMEHEHHE JJISI TOHUMAHUS Pa3JIMYHBIX
CTOPOH OKPY’KaroIIEN JeHCTBUTEIbHOCTH;
-BJIQJICHUE OCHOBHBIMU HWHTEJUIEKTYaJIbHBIMU
omnepanusaMu;

- MO3HAHUE OOBEKTOB OKPYXAIOIIETO MHpa B
MJaHe BOCXOXKACHUS OT aOCTPAaKTHOTO K
KOHKPETHOMY;

- CIOCOOHOCTh BBIJIBUTATh HIEH W HAXOJIWTH
CpeICTBa, HEOOXOAUMBIE JIUISl UX JTOCTHIKCHUS;

- yMeHue (hopMyIHpoBaTh LU U ONPEIEATh
3a71auu B cBoeil O3HaBaTeIbHONI
NEeATEIbHOCTH, ONpPENEeNsATh CpeacTBa IS
JOCTHIKEHHUS LEJIEN U PELIEHUs 3a1ayY;

- OIpenensTh pa3HOOOpa3Hble HCTOYHHMKHU
MOJIyYEHUS HE00X0TUMOi XUMHYECKON
nH(pOpMallMK, YCTAHOBJIEHHE COOTBETCTBHS
colepkaHuss #u  (OPMBI  MPEICTaBICHHUS

B, T

@0, T

CP

JIP




MH(POPMALIMOHHOTO NMPOJYKTa ay JUTOPUH;

- yMEHHE TPOAYKTHBHO  OOIAThCA |
B3alMOJICIICTBOBATh B IPOLIECCE COBMECTHOM
NESITeIbHOCTH, YYUTBIBATh MO3ULIMU APYTUX

YYaCTHUKOB  JIEATENBHOCTH,  3(PGHEKTUBHO
paspemiaTh KOH()IUKTHI,

- TOTOBHOCTbh K KOMMYHUKAIIIH;

- yMEHHE HCII0JIb30BATh CpeacTBa
WH(OOPMALIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH B pPEeIICHNN KOTHUTHUBHBIX,

KOMMYHHUKATHBHBIX 1 OPTaHU3alMOHHBIX 3aja4
c coOirofeHrueM TpeOOBaHUNH 3PrOHOMUKH,
TEeXHUKU 0€3011acHOCTH, TUTUEHBI,
pecypcocOepekeHrsi, MPaBOBBIX M ATUYECKUX
HOPM, HOpM MH(OPMAITMOHHON 06€30aCHOCTH;
- S3BIKOBBIMH CPE€ACTBAMH, B TOM 4YHCIC H
A3BIKOM XMMHHU.

2. Kucaopoacoaepsxamue oprannyeckue coegnnenus (12 )

CHI/IpTBI. HaswiBaTh CIIMPTHI 110 MG)KHYHaPOHHOﬁ - UCIIOJIB30BAaHUEC OCHOBHBIX MCTOA0B ITIO3HAHUA
®enon. Ctpoenue u HOMEHKJIAType. U UX MPUMEHEHHE ISl TOHUMAHUS Pa3InIHBIX
cBoicTBa. JlabopaTopHas XapakTepu3oBaTb  CTPOCHHE,  CBOMCTBA, | CTOPOH  OKpYXKAlOLIEW  JI€MCTBUTEIIBHOCTH;-
pabota Ne3 «CrupThl, CrocoObl MoNyueHus: U 00JacTU MPUMEHEHHS | BIaJeHUE OCHOBHBIMU HWHTEIJIEKTYalbHBIMU
(1)I/I3I/I‘-IGCKI/IC n MNpEaACIIbHBIX OJTHOATOMHBIX CIIUPTOB. (OJU(S701:0005 020705
XUMHYECKHE CBONCTBA XapakTepu3oBaTb ~ CTPOCHHME,  CBOWMCTBA, | - MMO3HAHUE OOBEKTOB OKPYXkAIOIIET0 MHpa B

CHocoObl MOJyueHusl U 00JacTU MPUMEHEHHU | IJIAHE BOCXOXAEHHUS OT aOCTPAKTHOIO K

denona. KOHKPETHOMY;

§9,10

NnentuduumpoBaTh BEIIECTBA C MOMOILBIO
Ka4eCTBEHHBIX PEAKIUM.

Habmiogath, camMOCTOSTENFHO NPOBOIUTH U
ONMUCHIBATh XUMUYECKUI IKCIIEPUMEHT
XapakTepu3oBaTb ~ CTPOCHHE,  CBOWCTBA,
CIoCcoObI TIOJTyYeHHSI U 00JIaCTH MPUMEHEHUS
dopmanpaeruia 1 aneTaabAerua.
UnentuduumpoBaTsh aabAeruibl C MOMOIIBIO
KAUECTBCHHBIX PEAKIUN.

- CHOCOOHOCTH BBIIABUTAaTh HMIAEH W HAXOIUTH
CpelncTBa, HEOOXOIUMBIE JIJIsl UX JTOCTHKCHUS;
- yMeHue (hopMyIHpOBaTh IENIA U OMPEIEIIThH

3a7a4n B cBoOei O3HaBaTEeIbHOMN
ACATCIIbHOCTH, OHpGHeHHTB CpeI[CTBa JUUIS
JOCTYDKCHMSI TICJICH U PEIICHUS 3a/1a4;

- OmpenensaTh Pa3HOOOpa3HbIE HCTOYHHKHU
MOJTy4YEeHUS He00X0IUMO XUMHUYECKOH
uHpOpPMAllMK, YCTAaHOBJICHHE COOTBETCTBUS

JIP




AJ'IB)ICFI/I)IBI " KCTOHBEI.

§ 11

Cobmronate npaBuiIa 9KOJIOTMYECKU
rPaMOTHOIO U O€30MacHOT0 OO0palleHUs C
dbopManbaeruaoM.

colepkaHuss W (OpMBI  TPEJCTaBICHUS
MH(OPMALIMOHHOTO IPOAYKTA ayAUTOPUU;

- yMEHHE TMPOAYKTUBHO  oOmaThcs U
B3alMO/JICIICTBOBATh B IPOLIECCE COBMECTHOM
NeSTeIbHOCTH, YUMUTBIBATh MO3UIMH JAPYTHX
YYaCTHUKOB  JIEATENbHOCTH,  I(P(PEKTUBHO
pasperiatb KOH()IUKTHI;

- TOTOBHOCTh K KOMMYHUKAITUH;

- yMEHHE HCII0JIb30BATh CpeacTBa
WHPOPMAIIMOHHBIX ¥  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B  pEIIEHUHd  KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M OPTaHU3AIMOHHBIX 3aj1a4
c coOmogeHueM TpeOOBaHUN 3PrOHOMUKHU,
TEXHUKHU 0e30MacHOCTH, THTHUCHBI,
pecypcocOepexenns, MPaBOBbIX U ATHUYECKHX
HOPM, HOpM HH(GOPMAITMOHHON O€30MTaCHOCTH;
- BJIQJIEHUE SI3BIKOBBIMH CPEJICTBAMH, B TOM
YHCIIe U SI36IKOM XUMUH.

8
9 KapOoHOBbIE KHCITOTHI. §12 | XapakrepuzoBaTb  CTPOEHHE,  CBOWCTBA,
CrocoObl MONyueHus: U 00J1acTh MPUMEHEHUS
CrnosxHbie 3(upsblL. MYPaBBbUHOHN U YKCYCHON KUCJIOT.
Kupsl. Mblna. Ha6mronaTe, caMOCTOSTENBHO TPOBOJIUTH U
JlaboparopHnas paboTa ONMCHIBATh XUMHUYECKUHN IKCIIEPUMEHT
Ne4 «OKupsbl 1 MbLTaY» CobmronaTh npaBuia 3KOJIOTUYECKH
rpamMoTHOr0 M Oe3omacHOro oOpaieHus ¢
KHCJIOTaMHU. OrnuceiBaTh peakuuu
10 §13 | orepudukanmu Kak oOpaTUMONl OOMEHHBIN

MIPOLECC MEKIY KHCIOTaMU U CIIUPTaMHU.

XapakTepus3oBaTb ~ CTPOCHHE,  CBOWCTBA,
CIoCcOObI TIOTyYEeHHSI U 00JIaCTH MPUMEHEHUS
JKUPOB.

VYcranaBiuBaTh 3aBHCUMOCTh MEXIy

(U3UUECKUMHU CBOWCTBAMH >KHPOB, COCTAaBOM

- UCMOJIb30BaHME OCHOBHEIX METOJOB ITO3HAHUS
n Ux HpI/IMeHeHI/IC JIs1 IOHUMAaHUs paSJ'II/ILIHI)IX
CTOPOH OKPY’KaroLen JeHCTBUTEIBHOCTH;

- BJIAACHUEC OCHOBHBIMHU I/IHTeJ'IJIeKTyaJ'H)HI)IMI/I
onepalusMHu;

- MO3HaHWE OOBEKTOB OKPYKAIOIIETO MHpPA B
IUTAaHE BOCXOXKJEHUS OT aOCTPaKTHOTO K
KOHKPETHOMY,

- CHOCOGHOCTL BbIABUT'aThb UJICHU W HAXOAUTH
CpelncTBa, HEOOXOIUMBIE JIJIsl UX JTOCTHKCHUS;

- ymeHue (popMynupoBaTh LEIH U ONPEACIIATH
3a7a4u B cBoeit O3HaBaTEeIbHOMI
ACATCIIbHOCTH, OHpe,IIe.HHTB CpeI[CTBa JUUIS
JOCTHKEHHUS 1IeJIeH U pelieHus 3a/1ay;

- OmpenensaTh Pa3HOOOpa3HbIE HCTOYHHKHU
MOJTy4YEeHUS He00X0IUMO XUMHUYECKOH
uHpOpMalMY, YCTAaHOBJICHHE COOTBETCTBUS

CP,
B, PT

@O0, b

JIP,




UX MOJIEKYJ M IPOUCXOKICHUEM.
Habmogate, TpOBOAWTH, ONUCHIBATH U
bukcupoBarthb pe3yJIbTaThI
JEMOHCTPAllMOHHOTO ¥ J1abopaTOpPHOTO
XUMHUYECKHUX IKCIIEPUMEHTOB

colepkaHuss W (OpMBI  TPEJCTaBICHUS
MH(OPMALIMOHHOTO IPOAYKTA ayAUTOPUU;

- yMEHHE TMPOAYKTUBHO  oOmaThcs U
B3aMMOJICHICTBOBaTh B IPOLECCE COBMECTHOM
NESATEIBHOCTH, YYHUTBIBATh IO3MLIMHU APYTHUX

VYTi1eBOIbL: OmnpenenaTs MPUHAUIEKHOCTh OPrAaHUYECKUX | YIACTHUKOB  JIESTENbHOCTH,  3(deKkTuBHO
MoHocaxapuasl. COE/IMHEHUH K yTIIEBOJIAM. paspeniath KOH()IUKTHI;
Jucaxapubl u PasnnuaTh MOHO-, JW- W IMOJUCAXapuIbl IO | - TOTOBHOCTb K KOMMYHHKALIWH;
TOJTCAXaPHUJIBL. §14,1 | ux cHOCOGHOCTH K THAPOJIU3Y. - yMeHHe HCIIOJIB30BATh cpencTaa
11 S [IpuBoaMTE  TpHMEPH  HpeAcTaBuTeNel | MHPOPMAIMOHHBIX U KomMMyHHKaiuoHHbix | MO, b
Ka)JI0¥ IPYIIIbI yTICBOIOB. TEXHOJIOTU B  PCIICHUH  KOTHUTHBHBIX,
HaG:mtonath, MpoOBOMTE, ONUCHIBATH U KOMMYHUKATHBHBIX U OPTaHM3alMOHHbBIX 3a/a4
(UKCUPOBATH PE3YJIbTATHI c coOmoaeHneM TpeOOBaHHW JPrOHOMHMKH,
JIEMOHCTPAI[MOHHOTO U 1a00paTOPHOro TEXHUKH 0€30MacHOCTH, TMTHCHBI,
Jlaboparopuas pabota §14,1 | xummgecknx JKCIEPUMEHTOB. [IpoBOAUTE, pecypcocOepekeHus, MPaBOBBIX M ATHUYECKHX
12 Ne5 «VraeBomsn S ONHMCHIBATh U PUKCHPOBATH PE3YILTATHI HOPM, HOPM MH(DOPMAIMOHHOMN GE30TaCHOCTH; P
7a60paTOPHOTO XUMHUYECKOTO SKCIICPUMEHTA. | - BJIAJEHUE S3bIKOBBIMU CPEJCTBAMH, B TOM
YHCJIC U SI3bIKOM XUMUH,
3. A3oTconep:kaniue oprannyeckue coeguuenus (6 1)

13 AMUHBL. §16 Omnpenensith MPUHAIEKHOCTD | - HCMONB3OBAHHE  OCHOBHBIX — METOJIOB | 1y
AMHMHOKHCIIOTBHI. OpPraHUYeCKOTO COCJMHEHHWsS K aMHHaM, | MO3HAHUS U WX TMPUMCHEHHUE Il TTOHUMAaHHS ’
benku. CtpoeHue n AMHHOKHCJIOTaM Ha OCHOBE aHaJM3a COCTaBa | Pa3IMYHBIX CTOPOH OKpY Karomien
cBoiicTBa. HykienHoBbie MOJIEKYIL. IEeUCTBUTEILHOCTH;

KkucioThl. JlabopaTopHas XapakTepu3oBaTh ~ CTPOCHHE,  CBOMCTBA | - BJIQJICHHE OCHOBHBIMH HHTEJICKTYaJlbHBIMU
pabota Ne 6 AMHHOB U aMUHOKHCIIOT. OTIepaLUsIMHU;
«XUMUYECKHEe CBOMCTBA XapakTepr30BaTh COCTaB, CTPOCHHE, | - MO3HAHHE OOBEKTOB OKPYXKAIOIIEro MHpa B
OCIIKOBY CTPYKTYpY ¥ CBOHCTBa OEIKOB. IUTAHE BOCXOXJCHHUS OT abCTpakTHOrO K
14 §17, | Unentuduuuposats GEIKH. KOHKPETHOMY; P
18 OmuceBaTh OMOJIOrOYECKUE CBOMCTBA OEJIKOB | - CIOCOOHOCTH BBIABUTATh UAEU U HAXOIUTH

Ha OCHOBE MEXIPEAMETHBIX CBS3CH XUMHUU U
ouonorun. IlpoBomuth, HaAOMOOATH U
ONMCHIBATh XUMHUYCCKUH SKCIEPUMEHT JIIS
MOJNTBEPXKIIEHUS  CTPOSHUST U CBOWCTB
pa3IMYHBIX OPraHWYCCKUX COCTUHCHHMA, a
TaKkKEe WX WICHTU(DUKAIUA C TOMOIIBIO

CpencTBa, HEOOXOIUMBIE JIJIsI UX JTOCTHKCHUS;

- yMeHHue (HOpMYITUPOBATH LENH U OINPENeNATh
3a7a4u B cBoOeEil O3HaBaTEeIbHOU
ACATCIIbHOCTH, OHpe,IIeJIHTB CpeI[CTBa JUUIS
JTOCTYDKCHHMSI TICJICH U PEIICHUS 3a/1a4;

- ONpeNeNsiTh Pa3HOOOpa3Hble HCTOYHUKHU




Ka4CCTBCHHBIX peaKHHﬁ.

MIOJTy4EHUs HE00X0IMMOH XUMHYECKON
uH(pOpMallMK, YCTAHOBJIEHHE COOTBETCTBUS
colgepkaHuss U (GOpMBI  TpPEACTaBICHUSA

[IpakTudeckas pabora [IpoBomuTh, HAOMIOAATH U OMMCHIBATHL | HHPOPMAIMOHHOTO NPOJYKTa ay IUTOPHH;
No 1 «MnenTuduxaus XUMHUYECKUN SKCIEPUMEHT JUIs | -  YMEHHE  TPOJAYKTUBHO  oOIaTbcs U
OPraHMYEeCKHX IOATBEPKICHHUS ~ CTPOGHMST M CBOMCTB | B3aUMOJICHICTBOBATh B MPOIIECCE COBMECTHON
COEIMHEHU pPa3IMYHBIX OPraHMYECKUX COCAUMHEHMM, a | ACATCIBHOCTH, YYHUTBIBATH ITO3MIUU JPYTUX
TaKKe MX MASHTU(DUKALMUA C HOMONIBIO | YYACTHUKOB  JEATENBHOCTH,  3(h(EKTHBHO
Ka4eCTBEHHBIX PEaKIUM. paspeniarb KOH(IUKTHL,
- TOTOBHOCTHh K KOMMYHUKAIIHH,
- yMEHUE HCII0JIb30BATh cpeacTna
15 MHOPMALIMOHHBIX YU KOMMYHMKAI[MOHHBIX | [IP
TEXHOJIOTMI B  pELIEHUH  KOTHUTUBHBIX,
KOMMYHUKATUBHBIX ¥ OpPTraHU3AI[MOHHBIX 33/1a4
c coOmofeHreM TpeOOBaHUI JPrOHOMUKH,
TEXHUKH 0€30macHOCTH, TUTHCHBI,
pecypcocOepekeHusi, IPaBOBbIX U ITUYECKUX
HOPM, HOpM HH(GOPMAITMOHHON O€30MTaCHOCTH;
- BIJIQJICHUE A3BIKOBBIMH CpPEJICTBAMH, B TOM
YHUCJIC U S3bIKOM XUMHH.
4. UcKycCTBEHHbIE M CHHTeTHYECKHE MoJuMepbl (4 1)
HckyccTBeHHBIC KnaccudumupoBarts MOJIUMEPHI 1Mo | -  WCTOJB30BAaHWE  OCHOBHBIX  METOJIOB
MOJIUMEPBI. Pa3IMYHBIM OCHOBAHMSIM. MO3HAHMUSI U UX MPUMEHEHHE HJI1 TOHHUMaHUs
CuHTeTHYECKHE Pa3znuuath ~ HWCKYyCCTBEHHBIE  TOJIUMEPHI, | PA3TUIHBIX CTOPOH OKPY>KaroIIeH
OpraHUYEeCKHE KJIacCU(UIIUPOBATh MX W WILIIOCTPUPOBATH | IEWCTBUTEIHHOCTH;
COCTMHCHHUSI. TPYIIITBI TOJIMMEPOB TIPUMEPAMH. - BJIQJICHNE OCHOBHBIMU WHTEJUICKTYaJbHBIMU
Paznuuars MOJINMEPU3AIUIO U | onepanusiMu;
16 § 21, | momukonmeHcammo. - No3HaHUE OOBEKTOB OKPY)KAIOMIEro MUpa B | (-p
22 | llpuBomuTh  MpHUMEPHl  3TUX  CIOCOOOB | IJJaHE BOCXOXKICHHUS OT aOCTPAKTHOIO K
MOJTy4€HHUs TOJIUMEPOB. KOHKPETHOMY;
OnuceiBath CHUHTETUYECKHE Kay4dyKH, | - CIIOCOOHOCTh BBIJIBUTaTh WJACH U HAXOIUThH

IUIACTMACCBl M BOJIOKHA HA OCHOBE CBS3U
CBOMCTBAa — IIPUMEHEHUE

VYcranaBnuBaTh CBSI3M MEXKIY CBOWCTBaAaMHU
MOJINMEPOB U 00JACTSIMH UX TPUMEHEHUS

CpencTBa, HEOOXOIUMBIE JIJIsI UX JTOCTHKCHUS;

- yMeHHue (HOpMYITUPOBATH LENH U OINPENeNATh
3a7a4u B cBoOeEil O3HaBaTEeIbHOMN
ACATCIIBbHOCTH, OHpe,IIeJIHTB CpeI[CTBa JUUIS
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[IpakTuueckas padora
Ne 2 «Pacnio3znaBanue
[UIACTMACC U BOJIOKOH)

§23

HpOBOI[I/ITb, Ha6J'IIOI[8.TB n OIINCBIBATh
XHUMHYCCKHI OKCIICPUMCHT JJIA
I/I,Z[GHTI/I(I)I/IKaI_II/II/I nmiactMacC M BOJOKOH C
IIOMOIIBIO KAYCCTBCHHBIX peaKHHﬁ.

JIOCTHKEHMS 1IeIeH U pelICHUs 3a4a4;

- OmpeleNsThb pa3HOOOpa3Hble HCTOYHUKU
MOy YEHUs HE00X0IUMOI XUMUYECKON
nH(popMaIMK, YCTAHOBJICHHE COOTBETCTBUS
colepkaHuss U (QOpMBI  MPEACTABICHUS

MH(OPMALIMOHHOTO IPOAYKTA ayAUTOPUU;

- yYMEHHE [pOAYKTUBHO  OOIIAThCI U
B3alMOJICIICTBOBATh B IPOLIECCE COBMECTHOM
NeSTeIbHOCTH, YUYUTBIBATh MO3MLUHU JPYTUX
YYaCTHUKOB  JESTENbHOCTH,  3(()EKTUBHO
paspenatb KOH(QIUKTBL;

- TOTOBHOCTh K KOMMYHUKAITUH;

- yMEHHE UCII0JIb30BaTh CpeacTBa
WHPOPMAIIMOHHBIX H  KOMMYHHUKAIIHOHHBIX
TEXHOJIIOTUH B  pEIICHHMM  KOTHUTUBHBIX,
KOMMYHUKATHBHBIX W OpPTraHH3aIIMOHHBIX 3a]1a4
c cobOmofeHneM TpeOoBaHUN HIPrOHOMMKH,
TEXHUKHU 0€e301acHOCTH, THTHCHBI,
pecypcocOepexenns, NpaBOBbIX M STHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH;
- BJIaJICHUE A3BIKOBBIMHU CPE/ICTBAMH, B TOM
YHCIIE U SI36IKOM XUMUH.

I1P

CamocTrositesbHasi padora (134.)

n/n

Koi.u
acoB

Tema

Buabl pador

®opMa OTYETHOCTH

Cpok cnaumn

1 | IlpeameT opraHn4ecKod XUMHUH

OTBETUTH Ha BOIIPOCHI TECTAa

Pabora ¢ Tectom

CEHTAOPb

Knaccudukamms opraHn4ecKux BEIecTB

OTBeTHuTH Ha BOIIPOCHI TECTA

Pabora ¢ Tectom

CEHTSAOPh

[IpuponHslii raz. AnkaHsl

OTBeTUTH Ha BOIPOCHI TECTA

Pabota ¢ TecTom

CEHTS0pb

Ankanuensl. Kayuyxku.

OTBEeTHUTH Ha BOIIPOCHI TECTa

Pabora ¢ Tectom

OKTSI0pb

g bW ||

PR R |-

CuHTeTHYECKHE KaydyKH

OTBeTHuTH Ha BOITPOCKI TECTA

Pabora ¢ Tectom

OKTSOPH




6 1 | ApomaTHueckue yriaeBoI0pOabI OTBeTUTH HAa BOIPOCHI TECTA Pabora c Tecrom OKTSI0pb

7 1 | Hedtp u ciocoOw1 €€ mepepaboTku OTBEeTUTH HA BOMIPOCHI TECTA Pa6oTa ¢ Tecrom OKTSOPH
Cruptel, Pusznyeckue M XUMHYECKHE

8 1 . OTBeTUTH Ha BOIIPOCHI TECTA Pa6ota ¢ Tecrom HOS0pb
CBOICTBa

9 1 | Couptel OTBeTUTH HA BOMIPOCHI TECTA PaGota ¢ Tecrom HOSIOPb

10 1 | KapGoHOBbIE KHCIOTHI OTBeTUTH Ha BONIPOCHI TECTA Pa6ota ¢ Tecrom HOS0pb

11 1 VYrieBoanl OTBETUTH HA BOIIPOCHI TECTA Pabora ¢ Tectom nekadpb

12 1 | benku OTBeTUTH HA BONIPOCHI TECTA PaGota c Tectom JeKaOpb
HckyccTBeHHBIE u CUHTETHYECKHE

13 1 OTBeTUTH HA BOMIPOCHI TECTA PaGoTa ¢ Tecrom nexkadpb

MIOJIMMEPBI




2 cemecTp
Xumnus (36 4.)

1. Tabpuensu O.C. Xumus. 11 kinacc: yueOHHK: 6a30BbIi ypoBeHb. — 8-¢ u3a. — M.: IIpocsemenne, 2021. — 223c.

Paznen 2 Teopernueckue ocHOBbI Xumnu (36 4)

1.CTpoenne aTtoma u nepuoaudeckuii 3axon I.1U. Menneneena (6)

OcHOBHBIE CBEICHUS O ApryMeHTHpOBaTh CI0XKHOE CTPOCHHUE aToMa
CTPOEHHH aTOMOB. KaK CHCTEMbI, COCTOSILIEd U3 sapa W
18| 2 CocTosiHHE DIIEKTPOHOB B § 1 JIEKTPOHHON 000JI0UKH.
aTOM€ XMMHUYECKOI0 XapakTepu3oBaTh YpOBHU CTPOEHUS
JJIEMEHTA. BELIECTBA.
[lepnoauueckuii 3aKoH U OnucelBaTh CTPOEHMEM aTOMa XUMHUYECKOTO
nepuoAnyYecKas cuctema 3JIEMEHTa Ha OCHOBE €T0
XUMHUYECKHX 3JIEMEHTOB I0JIO’KEHHUS B IEPUOANYECKON CUCTEME
19 | 2 J. . MenneneeBa u §2 . . Menneneena.
CTPOEHHE aToMa. 3anuchIBaTh JJIEKTPOHHBIE M BJIEKTPOHHO-
DIIeKTpOHHAs rpaduueckue (hopMyIIbI XUMHUYECKHX
KOH(UTryparys aTOMOB JJIEMEHTOB.
XUMHYECKHX 3JIEMEHTOB. OnpenensiTb ~ OTHOLIEHHWE  XUMHUYECKOTO
JlaGopatopHas paboTa JJIEMEHTA K OINpPEAEIEHHOMY JJIEKTPOHHOMY
Ne7 «MopenupoBanue CEMENCTBY
IIOCTPOEHHUS
MEPUONYECKOMN
TaOJIUIIBI XUMHUYECKUX
JJIEMEHTOBY
20 | 2 §2

- HCIIOJIb30BAaHUE  OCHOBHBIX  METOJOB
MO3HAaHUA W UX NMPUMEHEHUE IS MMOHWMAaHUs
Pa3IMYHBIX CTOPOH OKpYXKarollen
JIEHCTBUTEIIFHOCTH,

- BJAJCHUE OCHOBHBIMU HWHTEIJUIEKTYAJIbHBIMU
onepauusaMu;

- TO3HaHHE OOBEKTOB OKPYKAIOIIEro MHpa B
MJIaHE BOCXOXKJICHHSI OT aOCTPaKTHOTO K
KOHKPETHOMY;

- CHOCOOHOCTH BBIIBUTATh UJEH W HAXOJUTH
CpeICTBa, HEOOXOAUMBIE JIUIsl UX JTOCTHKEHUS;

- ymMeHue (GOpMyJIUPOBaTh IEIH U OMPEIETATh

3a7a4u B cBOCH Mo3HaBaTEILHOMU
NEATEeIbHOCTH, ONPENEsATh CpeAcTBa IS
JOCTHIKEHHUS LEJIEN U PELIEHUs 3a1ayY;

- OmpeneNsTh pa3HOOOpa3HbIEe HWCTOYHHKHU
MOJTy4YECHUS HEOOX0IUMOI XUMHYECKOM
uH(popMaIMK, YCTAHOBJICHHE COOTBETCTBUS
colepkaHuss U (QOpMBI  MPEACTABICHUS

MH(GOPMALIMOHHOTO MPOAYKTA ayAUTOPUU;

- yMEHHE TPOAYKTUBHO  OOImIAaThCs U
B3aUMO/JICMCTBOBATh B MPOIECCE COBMECTHOM
JESTeNbHOCTH, YYHUTHIBATh MO3UIUU JIPYTHX
YYaCTHUKOB  JIEATEIBHOCTH,  3(PEKTUBHO
pasperiatb KOH()IUKTHI;

- TOTOBHOCTh K KOMMYHUKAIIUH;
- yMEHHE UCIIOJIb30BaTh
WH)OPMAIIMOHHBIX U

cpeacTBa
KOMMYHUKAITHOHHBIX
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TEXHOJIOTUH B PCIICHHWH  KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX U OpPraHM3allMOHHBIX 3aaa4
C COOMofCHUEM TpPeOOBaHMI APrOHOMHKH,
TEXHUKH 0e30IacHOCTH, TUT'HACHBI,
pecypcocOepekeHusi, IPaBOBbIX U ITUYECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€301TaCHOCTH;
- BIAJCHHE SI3BIKOBBIMH CPEACTBAMU, B TOM
YUCJIC U A3BIKOM XUMHU.

2. Crtpoenue BemecTBa (84)

XHUMHUYECKHE CBS3H.

XapakTepru30BaTh HOHHYIO CBS3b.

Ornpenenarb NMPUHAJUICKHOCTh MOHOB K TOMU
WIM UHOU TPYIINe Ha OCHOBAHUU HX 3apsjia U
cocraBa.  XapakTepusoBaThb  (pU3MUECKUE
CBOICTBA BEIIECTB C HOHHOMW CBSI3bIO
§ OnucelBaTh  KOBAJIEHTHYIO  CBfI3b,  Kak
21 3,4,5, | pesyabTaT 00pa3oBaHUS OOIINX AIEKTPOHHBIX
6 nap. XapakTepu3oBaTh (PU3MUECKHE CBOWCTBA
BEIIIECTB c KOBaJICHTHOMN CBSI3bIO.
XapakTepu3oBaTh METANIMYECKYIO  CBS3b.
XapakTtepu3oBaTh  (U3HUECKHE  CBOICTBa
METaJUIOB. XapaKTepU30BaTh BOJIOPOJIHYIO
CBsI3b. PackpbIBaTh poJib BOAOPOIHBIX CBsI3EH
l'azoo0pazubie
29 BenlecTBa. JKuakue § 8-10 XapakTepu3oBaTh arperatHble  COCTOSIHHS
BelllecTBa. TBepbIe BEILIECTB.
BEIIIECTBA.
JucnepcHbie CUCTEMBI. XapakTepu3oBaTh pa3ITUYHbBIC THUIIBI
23 Cocras BemiecTBa. 11§12 JTUCTIEPCHBIX CHCTEM Ha OCHOBE arperaTHOro
Cwmecn. ' COCTOSTHUS TUCTIEPCHOM Gassr u
JlaboparopHas paboTa TUCTIEPCUOHHOM CpeIbl.
Neo8 «JlucniepcHbie PackpeiBath  posib  pa3IMYHBIX ~ THUIIOB
o4 CUCTEMBD». JTUCTIEPCHBIX CHCTEM B JKU3HU MNPHUPOIBI H

oOrmrecTBa.
[IpoBomuTh, HAOMIOAATE U
XI/IMI/ILICCKI/II\/JI 3KCHepI/IM€HT

OIINCBIBATh

- HCIOJb30BAHUE  OCHOBHBIX  METOJIOB
MO3HAaHUA WM UX NPUMEHEHUE I MTOHWMAaHUS
Pa3IMYHBIX CTOpPOH OKpYXKaroliei
JIEHCTBUTEIIBHOCTH,

- BJIAJICHUE OCHOBHBIMU HHTEJJICKTYJIbHBIMU
onepauusaMu;

- MO3HAHWE OOBEKTOB OKPYIKAIOIIET0 MHpa B
IJIaHE BOCXOXKJEHHS OT aOCTpPakTHOTO K
KOHKPETHOMY;

- CHOCOOHOCTH BBIJIBUTATh UJEH U HAXOIUThH
CpelcTBa, HEOOXOIUMBIE JIJIST UX JIOCTHKEHUS;

- yMeHue (HOpMyJIHPOBATh IEIU U OMPEACIIAThH

3aJ1a49un B cBOCH MMO3HaBaTEILHOM
NEeSTEILHOCTH, OMNPENeNsTh CpeACTBa s
JOCTYDKCHHMSI TICJICH U PEIICHUS 3a/1a4;

- ONpeneNsTh Pa3HOOOpa3Hble HCTOYHHUKHU
MOJTy4eHUs HEeoOX0IUMOIt XUMHUYECKOU
uH(popMaIMK, YCTAHOBJICHHE COOTBETCTBUS
comepxkaHuss W (GopMBI  TpeACTaBICHUS

WH(OPMAIIMOHHOTO MPOAYKTA ayAUTOPUU;

- YMEHHE TPOAYKTUBHO  OOIIATBCI U
B3aMIMOJICHICTBOBATh B TPOIIECCE COBMECTHOM
NESTeTbHOCTH, YYWUTHIBATh TO3HMIUU JPYTUX
VYaCTHUKOB  JESATENbHOCTH,  A(h(HEKTHBHO
paspemiath KOH(IUKTHI,

- TOTOBHOCTh K KOMMYHUKAIIUH,
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- yMEHUE HCIIOJIb30BAaTh cpencrsa
MH(OPMALIMOHHBIX U KOMMYHMKAIIMOHHBIX
TEXHOJIOTMMI B  PELIEHUH  KOTHUTUBHBIX,

KOMMYHHKATHBHBIX U OpraHM3allMOHHBIX 3aaa4
c coOmoaeHreM TpeOOBaHUI JPrOHOMUKH,
TEXHUKH 0e30IacHOCTH, TUT'HACHBI,
pecypcocOepekeHusi, IPaBOBbIX U ITUYECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€301TaCHOCTH;
- BIAJCHHE SI3BIKOBBIMH CPEACTBAMU, B TOM
YUCJIC U A3BIKOM XUMHU.

3. Xumnueckue peakuuu (10 1)

IMousgaTne 0 XUMHUYECKOU
peakuuu. CKOpoOCTh
XUMUYECKON PEaKIIUH.

OnpenensaTs NPUHANIEKHOCTD XUMHUYECKOU
peakuuu K TOMY WIA HHOMY THIy Ha
OCHOBAHMHU I10 PA3JIMYHBIX IIPU3HAKOB.

o5 OO6paTumMoCTb. § 13, | [TonTBepxnath KOJIMYECTBEHHYIO
XUMHUYECKON peaKinH. 14, XapaKTEPUCTUKY HK30- U HHIAOTEPMHUUYECKUX
XHUMHUYECKOE 15,16 | peakmmii pacuéramu IO TEPMOXMUMHUYECKUM
paBHOBECHE. YpPaBHEHUSIM.

VYcranaBnuBaTh  3aBUCUMOCTB  CKOPOCTH
JlaGopaTopHnas pabota XMMHYECKOM  peakluh  OT  Pa3JIU4YHBIX
Ne9 «Cxopocthb (akTopoB.
XUMHYECKON PEaKIun» OnwuceiBaTh COCTOSIHUS XHUMHYECKOTO
paBHOBECHs W TMpeJyiaraTb CrIocoObl €ro
26 CMEIIeHU B HEOOXOJUMYI0 CTOPOHY Ha
OCHOBE aHaJM3a XapaKTEPUCTUKU PEaKlUu U
npuHumna Jle-Ilarense.
[IpoBoauth, HaAOMIOAATH W  OINHCHIBATH
XUMHYECKHIN SKCTIEPUMEHT.
Pons BonEI B XapakTepu3oBaTh POJib BOJBI B XUMHUYECKUX
XUMUYECKHUX PEaKLUsX. npoleccax. CocTaBiITh ypaBHEHUs
Teopus §17 BJIEKTPOJUTUYECKON JAUCCOIMALMM  KHUCIIOT,
27 3IIEKTPOIUTHUYECKOMN 18 1’9 mienouei, coned. I[IpoBoauts, HaOMOAATH U
,

muccormanu. OKUCINTE
JIBHO-
BOCCTAHOBUTCJIILHBIC

ONMMCBHIBATh XUMHYCCKHI OKCIICPUMCHT

- HCIOJb30BAHUE  OCHOBHBIX  METOJIOB
MO3HAaHUA U UX NPUMEHEHUE I MTOHUMAaHUS
Pa3IMYHBIX CTOpPOH OKpYKarolei
JIEHCTBUTEIIBHOCTH,

- BJAJICHUE OCHOBHBIMU HHTEIJIEKTYJIbHBIMU
onepauusaMu;

- MO3HAHWE OOBEKTOB OKPYXKAIOIIET0 MHpa B
IJIaHE BOCXOXKJEHHMS OT aOCTpPaKkTHOTO K
KOHKPETHOMY;

- CHOCOOHOCTH BBIJIBUTATh UJEH U HAXOIUThH
CpelcTBa, HEOOXOIUMBIE JIJIST UX JIOCTHKCHUS;

- yMeHue (HOpMyJIHPOBATh MU U OMPEACISAThH

3aJ1a49un B cBOCH MO3HaBaTEILHOM
NEeSTEILHOCTH, OMPENeNsTh CpeACTBa s
JIOCTUKEHHUSI LIeTIeH U pellieHus 3a1ay;

- OmpeneNsiTh pa3HOOOpa3HbIE HCTOYHHKHU
MOJTy4YEeHUS HEe00X0aUMOI XUMHUYECKOH
uH(pOpMAIlMK, YCTAHOBJIICHHE COOTBETCTBUS
comepxkaHuss W (GopMBI  TpeACTaBICHUS

WH(OPMAIIMOHHOTO MPOAYKTA ayAUTOPUU;

- YMEHHE TPOAYKTUBHO  OOIIATBCI U
B3aMIMOJICHICTBOBATh B TPOIIECCE COBMECTHOM
NESITeTbHOCTH, YYWUTHIBATh TO3HMIUU JPYTUX
VYaCTHUKOB  JESATENBHOCTH,  A(h(HEKTHBHO
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peakuuu. DIEeKTPOIU3.

JlaGoparopHas paboTa
Nel0 «Peakruu, naymime

OnpenensTb THUMN TUAPOJIM3a COJM HAa OCHOBE
aHanu3a e€ coCcTaBa.
KnaccudunupoBats ruipoins cosei

pasperatbh KOH()IUKTHI;

- TOTOBHOCTh K KOMMYHUKAIIUH;

- yMEHHE HCII0JIb30BATh CpeacTBa
MH(OPMALIMOHHBIX U KOMMYHMKAIIMOHHBIX
TEXHOJOTMI B  PELIEHUHM  KOTHUTHBHBIX,

28 ¢ 06pa3oBaHUeM OcalIKa, ;[(0 KaTHOHY U aHUOHY. KOMMYHHKATHBHBIX ¥ OPraHW3ALMOHHBIX 3a7ad | 1
rasa MM BOIBD dpaKkTepU3oBaTh poib TUAPOIM3A. | ¢ cobmomenneM TpeGOBaHHI APrOHOMUKH,
IlpoBoauth, ~ HAOMONATE M OMHMCHIBATE | rexpyyy 6e30TacHOCTH, TUTHEHBI,
XUMUICCKIH SKCIICPUMCHT pecypcocOepekeHus, NPaBOBBIX M HTHUECKHX
TlMunponus. JlaGopaTopHas Ornpenendarb OKHCIMTENBHO" | yony yopM MH(OPMALMOHHOI Ge30MaCHOCTH;
pa6oTa Nell «I'maponu3 BOCCTAHOBUTEIbHbIC PEAKLMH KaK MPOLECCE | . pyanenye S3bIKOBLIMU CPEACTBAMH, B TOM
coJiei» C  U3MCHEHHUEM  CTENECHEH  OKHUCICHHS | yyciie u S35IKOM XHMUIL
JJIEMEHTOB  BEIECTB, YyYacTBYIOIIMX B
29 peakuuu. P
§ 19 | Paznuuarh OKHUCIUTENb M BOCCTAHOBHTEID,
MPOLIECCH OKUCIICHUSI U BOCCTAHOBJICHHUS.
CocraBnsate ypaBHeHuss OBP Ha ocHOBe
3JIEKTPOHHOTO Oananca. OrnuceIBaTh
anekTpoaun3 kak OBP.
4. BemectBa u ux coiicra (12 4)
MerTasnisl U UX CBOMCTBa XapakTepu3oBaTh (PU3NUECKHE U XUMUYECKHE | -  KCIOJb30BAaHME  OCHOBHBIX  METOJIOB
CBOMCTBA METAUIOB KaK ()YHKIIUIO CTPOCHHUS | IO3HAHUS W WX MPUMEHEHHE JIJIsi MOHUMAHHUS
30 UX aTOMOB M KPHUCTAIJIOB HAa OCHOBE | pa3UYHBIX CTOpOH OKpYXKaromieu E T
§ 20 | mpeacraBnennit 06 OBP wu mnonoxeHus | 1€MCTBUTENBHOCTH; ’
METAIJIOB B AJEKTPOXMMHUYECKOM  PpAMY | - BIaJ€HHE OCHOBHBIMHM HHTEJUIEKTYaJIbHBIMU
HaIPsHKCHUMN. omnepauusaMu;
OnuceiBath 0COOCHHOCTH II0JIO’KEHUS | - TIO3HAHHE OOBEKTOB OKPYXAIOIIero MUpa B
HemetauioB B Ilepuognueckoit Tabmuie /. | mi1aHe BOCXOXIEHHMS OT aOCTPAaKTHOIO K
N. MenneneeBa, CTpoeHHE HUX  aTOMOB U | KOHKPETHOMY,
KpHUCTAJIJIOB. - CIOCOOHOCTHh BBIIBUTATh HAECH M HAXOIUTh
Hewmerannsl u ux
31 § 21 | CpaBHHBATh CIIOCOOHOCTh K a/UIOTPOIHMHU C | CPEACTBA, HEOOXOAMMBIE JUIS UX JOCTUXKEHMUS; CP

CBOMCTBA

METaJIJIaMH.
XapakTepusoBaTh o0I11me XAMHYECKHE
cBoiictBa HeMeTaluioB B cBere OBP m mx
ITOJIOKCHUS HCMCTAJIJIIOB B pSI,[[y

- yMeHue (HhOpMyJIHPOBATh MU U OMPEACIAThH
3aJaum B cBOCH MO3HaBaTEILHOMU
NEATEIIbHOCTH, ONPENEHsATh CpeAcTBa IS
JOCTHKEHHUSI LIeJIeH U pelIeHUs 3aa4;




QJICKTPOOTPULATCIIBHOCTH.

Knaccudukanus Knaccudunuposats HEOpPraHUYECKUe
HCOPTaHUYCCKUX BeEIIleCTBA.
COCAMHCHHUI 5 § OnuceiBaTh O0OIIME CBOMCTBA KHCIOT W
32 KucnoTel u ux cBoiicTsa. .
22,23 | ocHoBaHuii B cBete TO/I.
OcHoBaHUS Hu 1504 - 5
CBONCTRA. pOBOUTH, HAOMIOMATh W ONHCHIBATH
XUMHUYECKHIA IKCIIEPUMCHT
XapakTepu3oBaTh COJIM OPraHUYECKUX U
HEOPraHMYECKUX KHUCIOT B CBETE TEOPHH
ANMEKTPOIATHICCKOM TUCCOIIUAITIH.
COOTHOCUTEH npeIcTaBUTeNen coJier
OpPTaHMYECKUX M HEOPTaHWYECKHX KHCIIOT C
Coun. § 18, N o
33 o4 | COOTBETCTBYIOLIEH KJaccu(pUKaMOHHON
TPYIIION.
XapakTepu3oBath  KECTKOCTh  BOJBI |
MpeyIarath Crocoobl €€ yCTpaHeHHS.
OnuceBaTh OOIIME CBOWCTBA COJIEH B CBETE
TDO]I.
[TpakTuueckas padora No
[InanupoBaTh, TPOBOIWUTH, HAOIIOIATH H
3 «Pemenue .
ONHCHIBATE XUMHUYECKHH OKCIEPUMEHT C
IKCIIEPUMEHTAITBHBIX
34 . COOIIOIEHUEM paBUI TEXHUKHA
3aJ1a4 10 OPraHUYECKOM
N 0e30MacHOCTH
Y HEOPTaHUYECKOM
XUMUAI
[IpakTuyeckas pabora Ne Ob6paraTbest c 1a00paTOPHBIM
4 «I'enernueckas cBsI3b obopyioBaHHEM 51 HarpeBaTeIbHBIMU
MEXTy K1accaMu npubopaMu B COOTBETCTBHH C TpaBUIAMH
HEOPTraHUYECKHUX U TEXHUKHU 0e30IacHOCTH, OITHCHIBATH
35 OpPTaHHYECKHUX §25 XUMHYECKHA  OKCIEPHUMEHT C  IOMOIIBIO
COEIUHEHUID) S3pIKa  XMMMH, JeJaTb  BBIBOABI IO
pe3ybTaTaM IKCIEPUMEHTA.
OOBACHATP  TEHETHUYECKYI0  B3aWMOCBSI3b
MEXIY KJIaccaMu OpPraHUYECKUX 51

HCOPraHNMYCCKUX COCI[I/IHGHPIfI.

- OmpeneNnsTh pa3HOOOpa3Hble HUCTOYHUKHU
MOy YECHUS HE0OXOAMMOI XUMHYECKON
uH(pOpMallUK, YCTAaHOBJIEHHE COOTBETCTBUSA
comepxaHusi W (QoOpMBI  MpeACTaBICHUS

MH(OPMALIMOHHOTO MPOAYKTA ayAUTOPUU;

- YMEHHE TPOAYKTHBHO  OOIIAThCI U
B3aMMOJICHCTBOBATh B IPOLECCE COBMECTHOU
NEATEeIIbHOCTH, YYUTBHIBATh MO3ULHUH JPYTHX

YYaCTHUKOB  ACSATeNbHOCTH,  3(h(HEKTHBHO
paspemiaTh KOH()IUKTHI,

- TOTOBHOCTbh K KOMMYHUKAIIUH,

- yMEHUE HCII0JIb30BATh CpeacTBa
UHOOPMALIMOHHBIX U KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH B PEIICHNN KOTHHUTHUBHBIX,

KOMMYHHKATHUBHBIX U OpraHU3aI[MOHHBIX 33124
c coOmomenreM TpeOOBaHW JPrOHOMHKH,
TEXHUKHU 0€e30IaCHOCTH, TUTHEHE],
pecypcocOepekeHrs, TPABOBBIX U ITHYECKHUX
HOPM, HOPM HH(OPMAITMOHHOW 0€30MacHOCTH;
= BJIAICHUC SA3bIKOBBIMH Cp@}ICTBaMI/I, B TOM
YHCIIE U A3BIKOM XUMHH.
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Pa3znen 3 Xumus u :xku3nb (8 1)

XUMHA U )KA3HDb

Nnun.
36 COO0I1IeH
us §
19,20
Jlaboparopnass  pabora
37 Nel2 «ParmmonaipHOE Samucn B
TETP
MTUTAHUE)
JlaGopaTopHnas pabota
38 Nel3 «Moromue n 3amucn B
TETp
YHUCTSIILIUE CPEJICTBAY
JlaGopartopHnast pabota
Nel4 «3arpsizHenus
BO3/[yXa HACETICHHBIX
MYHKTOB»
39

AHaJ’II/ISI/IpOBaTB U OOBEKTHBHO OLICHUBATh
JKU3HCHHBIC CUTYyallUU, CBSA3AHHBIC C XHMHGﬁ,

HaBblkaMu  Oe3omacHoro  oOpamieHus ¢
BELIECTBaMH, UCIOJIb3YEMBIMU B
IIOBCEHEBHOM KHU3HHU.

Cobmofate  mpaBuia IrPaMOTHOIO |

Oe3o0macHOro oOpalleHHsl C JIEKapCTBEHHBIMU
npenapaTtamM ¥ MUIMIEBBIMH JOOaBKaMH.
[TporHo3upoBaTth IOCIEACTBUS  HApYLIECHUH
npaBui1  Oe3omacHoM paboTbl ¢ OBITOBOM
XUMHEMN.

XapakTepu3oBaTh poOJb OUOTEXHOJIOTUH B
pEIIeHUH TIPOJOBOJICTBEHHON TPOOIEMBI H
COXpPaHEHMH 3/I0POBbS YEJIOBEKA

Paznmuatp OCHOBHEIE MUHEpaIbHBIC
ynoOpeHus. AHalIM3UpPOBAaTh U IUIAHUPOBATH
9KOJIOTUYECKH Oe30macHOe MOBEICHHE B IIEIISX
COXpPaHEHHMS 3/I0POBbsI U OKpY>KaloIIel cpeibl

HpOBO,Z[I/ITL, Ha6HIOI[aTB U OIIUCBIBATH
XHUMHYSCKHI OKCIICPUMCHT

HCIIOJIb30BaHUE OCHOBHBIX
IIO3HAHUA )41 ux IMPUMCHCHUC JJISL
MMOHUMAaHUS Pa3IUYHBIX CTOPOH
OKpYKaIOIIEH IEMCTBUTENBHOCTH;

- BJIa/ICHUE OCHOBHBIMH
HWHTCJUICKTYaJIbHBIMU OIICPALIUAMMU,

- NMO3HAHUE 0OBEKTOB OKPY’KAIOILIEr0 MUpa
B IUIaHE BOCXOXKJICHHUS OT aOCTPAKTHOTO K
KOHKPETHOMY;

- CIOCOOHOCTh  BBIABUTATh HUACH U
HaxoJuThb CpCACTBaA, HGO6XO}II/IMI)IG I UX
JOCTH>KECHMUS;

METOI0B

- ymeHue (¢GopMmynMpoBaThb LEIHM U
ONPEAEIIATh 3ajJ1aun B CBOEH
MMO3HABATEIHLHON JIESITETLHOCTH,

ONPEACNATh CPEACTBA U JOCTHKEHHUS
LIeJIeH U pelIeHUs 3a/1a4;

- OMpENeNaTh pa3HOOOpa3Hble MCTOYHUKHU
MOJTyYeHUsI HEOOXOIUMON XUMHUYECKOU

uHpopMaIuy, YCTaHOBJICHUE
COOTBETCTBUSl cojaepkaHUS U  (Hopmbl
IIpEeACTaBICHUS UH(POPMALIMOHHOTO

MPOJYKTa ayAUTOPHH;
- yYMEHHME NPOAYKTHUBHO OOIIATBCSI H

B3aUMOJEHCTBOBATh B nporuecce
COBMECTHOM  JIeITENIbHOCTH, yYUTHIBAThH
MO3UITNH IPYTHX YYaCTHUKOB
JeSITeNbHOCTH, A(PQPEKTHUBHO pa3zpemaTh
KOH()JIUKTHI,

- TOTOBHOCTb K KOMMYHUKAIIHH;

- yMEHHE  WCIONB30BAaTh  CPEICTBA

MH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTMM B PEIICHUU KOTHUTHBHBIX,
KOMMYHMKATUBHBIX ¥ OPraHHU3alMOHHBIX
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3ama4y ¢ coOmojaeHueM — TpeOoBaHMIA
OPrOHOMUKH, TEXHHUKH  OE€30MMaCHOCTH,
TUTHUEHBI, pPecypcocOepeKeHHsl, MPaBOBBIX
" THUYECKHUX HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH;

- BJIAJICHUE SI3LIKOBBIMU CPEJICTBAMH, B TOM

YHCJIC U A3BIKOM XHMUU.

CamocrositesbHasi padora (18u.)

Ko
Ne
o/n |13c0 Tema Buabi pador ®opMa OTYETHOCTH Cpoxk ciaum
B
1 2 | OcHOBHEBIE CBEJICHUS O CTpoeHNHU aTroma. CocTaB aTOMHBIX SIIEp OTBeTUTH Ha BOIPOCHI TECTA PaGora ¢ Tectom CEHTSIOpb
Ilepnonnueckuii 3akoH u Ilepuoguyeckas cucteMa XUMHMYECKUX
2 2 OTBEeTUTH HA BOMIPOCHI TECTA Pabota c Tectom CEHTSAOPh
anemenToB JI.M. Menneneena
3 2 | Xumudeckast CBsI3b OTBeTUTH HA BONIPOCHI TECTA Pabota c Tectom CEHTSAOPh
4 2 | I'a3000pa3Hble, KUAKHE U TBEPAbIE BEIIECTBA OTBETUTH Ha BONPOCHI TECTA Pabora c Tecrom OKTSIO0pb
5 2 | ucriepcHble cucteMbl. Koyutonaable pacTBOPHI OTBETUTH HA BOMPOCHI TECTA Pabota c Tectom OKTSIOPH
6 2 | Knaccuduxanus XMMUYECKUX peaKIfii OTBeTUTH Ha BONPOCHI TECTA Pa6ora ¢ Tectom OKTSI0pb
7 2 | CkopocTh XUMHYECKUX peakiuil. XUMHUECKOe paBHOBECUE OTBETUTH Ha BONPOCHI TECTA PaGora ¢ Tectom OKTSIOpb
8 1 | Teopus 3nEKTPONIUTUYECKON TUCCOLUALIUU OTBeTUTH Ha BOIPOCHI TECTA Pabora ¢ Tectom HOSIOpB
9 1 | I'maponus coneit OTBeTUTH Ha BOIPOCHI TECTA Pabora ¢ Tectom HOAOPb
10 | 1 | OnexTponus OTBeTUTH HA BONIPOCHI TECTA Pabota c Tectom HOSIOPb
11 | 1 | MeTayuibl 1 UX CBOMCTBA OTBeTUTH HA BONIPOCHI TECTA Pabota c Tectom nexkadpb

®opma arrectanuu: JuddepeHuMpoBaHHBIN 3a4ET

[Ipu opopmiennn paboueit mporpaMmbl OBUTA UCIIOH30BAHbI CIICTYIONTNE YCIOBHBIE 0003HAYCHUS:

KP-xonTponsHas pabora




B-0ecena

®O-ppoHTATBHBIH OIPOC
T-Tect

PT-paGora B TeTpanu

CP- camocrosTenbHas pabota
NO-unauBH Iy anbHBINA OIIPOC
TP — npakTuueckas pabora
JIP — naGoparopnas paboTa



Onucanue MaTepuaIbHO-TEXHHYECKOI 0a3b1

Aymutopus Ne 308 - ydeOHas ayauTopus IJisi MPOBEACHHUS TEOPETUUYECKHUX 3aHATHH (YPOKOB),
MPAKTUYECKUX 3aHATUH, TPYNINOBBIX M WHAMBUIYAJIbHBIX KOHCYJIBTAllMH, TEKYIIEro KOHTPOJIS MU
IPOMEKYTOUHOM aTTectanuu. Kabuner Xumuu u OUOI0OTUH.

Ocnamennocts: Kommnekt mebenu, mnepuonmueckas tabmuua J[.M. MenneneeBa, yueOHbIC
MaTepuallbl, BHJCOMATepUal, TPE3CHTAUN, KOMIUICKT Yy4eOHO-HArMSAHBIX Mocoomit: «Mojenu
aTOMOB 3JIEMEHTOB, MOJEKYJIbl BELIECTB, KPUCTAIIMUYECKHE pEIIETKN», XUMHYEecKas IOoCyAa,
XUMHYECKHE PEaKTUBBI.

Aymutopus Ne 229 VueOHas ayauTopusi JUisl TIPOBEACHUS, TEOPETHUCCKUX 3aHIATHH (YpOKOB),
TCKYLICTO KOHTPOJIA U HpOMe)I(yTO‘lHOI}'I arrecraguu. KOMHBI—OTepHHﬁ kinacc. KoMmmnekr mebenu.

Texuuueckue cpenctBa o0yuenus: [1K, MmynpTuMenuitnoe 060pypoBaHue.

Win XP, 7, 10 - DreamSpark Premium Electronic Software Delivery (3 years) Renewal
1203984220 , Kaspersky Endpoint Security 10 mns Windows — 356-160615-113525-730-94,
[MpaBanalIONetPolice School mnst Traffic Inspector Unlimited, ITpasanallO Traffic Inspector Anti-
Virus powered by Kaspersky Special, Traffic Inspector (Koutpakr 524 IBI'VIICot 15.07.2019)



MeTtoauyeckne MaTepuaJibl

Dponmanvuwili onpoc, ycmuwlll onpoc, beceda, paboma y 00CKu

[Tpu MHAUBHIyaIbHOM ONPOCE MPEINoiaBaTellb BbI3bIBAET 00YUAIONIEToCs K IOCKE, KOTOPOi
oOydJaromuics TOJB3yeTCs Il  TOro, 9YTOOBl cnenaTh HeoOxomumblie 3amucu. OTBer
oOydaromierocss  BbICIyIIMBaeT Bcsa rpynma.  OmuOku, JOMylIeHHbIE O00ydYarouumcs,
KOJUICKTUBHO aHAIM3UPYIOTCS M UCTPABISIOTCS. DPOHTANBHBINA ONMPOC 3aKII0YAETCS B BBI30BE
MHOTUX OOYYaroIIUXCs JIJIsl OTBETa Ha BOMPOCHI O pa3jiesiaM XUMUH, TpeOyrole HeOOIbIIOro
o o0beMy OTBeTa (HampuMep, ONpeAesIeHne XKaHpa U (GOpMbI COUMHEHHUSI, €T0 aBTOpa U T. IL.).
Yaire Bcero onpoc MpoBOIUTCS AJIsi IPOBEPKH MaTepuaia, KOTOPbI HY>KHO 3alIOMHHUTDH WK 0€3
KOTOPOT'0 HEBO3MOKHO YCTICIIIHOE MTPOJIBI’KCHHUE BIIEPE]l B U3YUCHUU TUCITUTIIINHBL.

Lenpto ycTHOro coOeceoBaHUs SBISIOTCS OOOOIICHHE U 3aKpeIUieHUE H3YYEeHHOTO
Marepuaiga Mo pasaenamM XuMud. l[Ipu TOATOTOBKE ClEAyeT MCIOJIb30BaTh JIEKIIMOHHBIN
MaTepuai u yueOHyro nutepatypy. CienyeT BHUMATENBHO MPOYECTh CBOM KOHCHEKT JIEKIIUU 10
M3y4aeMOi TeMe M PEKOMEHIyeMYI0 JuTeparypy. [Ipu 3ToM BaXHO HAyYHTHCS BBIJCISTH CaMOE
[JIaBHOE M COCPEAOTayMBaTh HA HEM OCHOBHOE BHUMAaHHE MpU MOATroTOBKE. C HE3HAKOMBIMU
TEPMUHAMH W TIOHATHSAMHU CIEAYeT O3HAKOMHUTHCA B MPEJIaraeMoM TJIOCCAPUH, CJIOBAape WU
sHIMKIOoNeAnH. OTBET Ha  KaXIbli BOMPOC  JODKEH  OBITh  JIOKa3aTeNbHBIM U
apTyYMEHTHUPOBAHHBIM, OO0YyYalOIIEMyCs HYXKHO yMETh OTCTaWBaTh CBOIO TOYKY 3PEHUSI.
OOyuaroriemMmycsi HAAJIEKUT XOPOIIO MOJATOTOBUTHCS, YTOOBI MMETh BO3MOXKHOCTh TPAMOTHO U
MOJIHO OTBETUTH Ha 3aJJaHHBIE €My BOIIPOCHI, CYMETh CJeJIaTh BBHIBOJBI U MOKa3aTh 3HAYUMOCTh
JaHHOW mMpoOieMbl sl M3ydaeMoro matepuana. Ho mist Toro 4TtoObl MpaBUIBHO M YETKO
OTBETUTH Ha MOCTABJIEHHBIN BOMPOC, HEOOXOIUMO MPABMIBHO YMETh MOJB30BAaThCS yUEOHOU U
JIOIIOJIHUTEIIbHOM JIUTEPATyPOM.

Tecm no xumuu

Kak u mo0ast npyras ¢opma MoAroToBKM K KOHTPOJIO 3HAHHUM, TECTUPOBAHUE UMEET AN
0COOEHHOCTEH, 3HAaHHE KOTOPHIX TOMOIAa€T YCIEIIHO BBIOJHUTh TeCT. MOXKHO JaTh CleAyIOIue
METOANYECKUE PEKOMEH AL

* Ilpexxne Bcero, cieayer BHUMATEIbHO H3YYUTh CTPYKTYpYy TecTa, OLEHUTh 00beM
BPEMEHH, BBIACIIIEMOrO0 Ha JAHHBIM TECT, YBUAETh, KAKOTO THUIIA 3aJaHHUS B HEM COACPIKATCA.
3TO MOMOKET HACTPOUTHCS Ha PadoTy.

e Jlyumrie HayMHATH OTBEYATh HAa TE€ BOIPOCHI, B NPABWIBHOCTU PELICHHUS KOTOPBIX HET
COMHEHUH, M0Ka HE OCTAHABJIMBAsACH HA TE€X, KOTOPbIE MOTYT BBI3BaTh JOJITUE Pa3AyMbs. DTO
MO3BOJIUT YCIIOKOUTHCS U COCPEIOTOUNTHCS Ha BBIITOJHEHUH O0Jiee TPYIHBIX BOIPOCOB.

* OyeHb Ba)XKHO BCErJa BHUMATEIBHO YMTATh 3aJaHHs A0 KOHI[A, HE IBITAsCh IMOHATH
YCIOBHSI «II0 TEPBBIM CIIOBaM» WM BBIIOJIHUB MOJOOHBIE 33JaHUS B MPEAbLIYIIUX
TEeCTUpOBaHUAX. Takas crenika HepeaKo MPUBOAMUT K JOCAJHBIM OIIMOKaM B CaMBIX JIETKHX
BOIIPOCAX.

* Eciim Bpl He 3HaeTe oTBeTa Ha BOIPOC WJIM HE YBEPEHBI B IPABUIBHOCTH, CIIETYET
HPOMYCTHUTh €r0 U OTMETHTb, YTOOBI TOTOM K HEMY BEPHYThCS.

* [Icuxosioru Takke COBETYIOT JlyMaTh TOJBKO O TEKyIleM 3aiaHuu. Kak nmpaswuiio, 3agaHus
B Tecrax He CBs3aHbl JApPYr C JPYyrOM HEMOCPEJICTBEHHO, I03TOMY HEOOXOJMMO
KOHLICHTPUPOBATHCS HA JAHHOM BOIPOCE W HAXOAWTH PEIIEHUs, MOAXOIAIINE UMEHHO K HEMY.
Kpome TOro, BBINOIHEHHE 3TOW PEKOMEHIAIMHM JACT €Ile OJUH ICUXOJOTUYECKHN IPPEeKT —
MO3BOJIMT 3a0BbITh O HEYy/a4ye B OTBETE HA NPEAbLAYIIHUN BOIIPOC, €CIIM TAKOBAs UMEJIa MECTO.

* MHorue 3alaHusi MOXKHO ObICTpee pelInTh, €CIM He MCKaTh cpa3y MpaBUIbHBIN BapuaHT
OTBETA, a IOCIEA0BATENBHO MCKIIIOYATh T€, KOTOPHIE ABHO HE MOAXOIAT. MeToa HMCKIIOYeHUs
IIO3BOJISIET B UTOT€ CKOHLICHTPUPOBATh BHUMAHKUE HA OJHOM-/IBYX BEPOSTHBIX BapUaHTaX.



e PaccyuTbIBaTh BEINOJIHEHHE 3aI[aHI/II\/JI HYXHO BCCrja Tak, 4TO0BI OCTAJIOCh BpEMs Ha
NPOBEPKY U 1opaboTKy (mpumepHo 1/3-1/4 3amuiaHUpOBaHHOTO BpeMeHH). Toraa BepOSITHOCTh
OIMMCOK CBOAMUTCA K HYJIIO U HMECTCA BpPCMA, 4TOOBI Ha6paTI) MaKCUMYM OaJ/UIOB HA JIETKHAX
3aJJaHUSIX M COCPEJOTOYMTBCS Ha PEIICHUH OoJiee TPYAHBIX, KOTOPbIE BHAYaje MPHUIILIOCH
MPOITYCTUTh.

* [Ipouiecc yraapiBaHus MPaBUIbHBIX OTBETOB KEJIATEIHHO CBECTH K MUHUMYMY, TaK KaK 3TO
YpeBaTo TEM, YTO OOyYaromuics 3a0yJeT O TJIABHOM: YMEHHH HCIIOJIb30BaTh HMEIOIIUECS
HAKOIUICHHBIE B y4eOHOM MpoIecce 3HaHUs, U OyAeT HaJaesThCs Ha yaauy. Ecnu yBepeHHOCTH B
MMPaBUJIBHOCTU OTBETA HCET, HO HWHTYUTUBHO IIOABIACTCA TMPCANOYTCHUC, TO IICHXOJIOTH
PEKOMEHIYIOT JOBEPATh MHTYHUIIMH, KOTOpas CUMTACTCS MPOSBICHUEM TIIIyOMHHBIX 3HAHUN U
OIIbITAa, HAXOAAIIHUXCA Ha YPOBHEC ITOJCO3HAHUS.

[Ipy MOArOTOBKE K TECTy MO XUMHH HE CIEAyeT MPOCTO 3ay4YHBaTh, HEOOXOIUMO TOHATH
JIOTHKY H3JI0)KEHHOTO Marepuaja. JTOMY HEMallo CHOCOOCTBYET COCTaBICHHE pPa3BEpHYTOTO
IU1aHa, TaONMUI, CXeM, BHUMATEIbHOE HM3yueHHE MaTepuaia. BombIIyi0 MOMOIIL OKa3bIBAIOT
OIyOJINKOBAaHHbIE COOpPHUKH TecToB, MHTepHeT-TpeHa)Xepbl, IO3BOJISAIOLINE, BO-TIEPBbIX,
3aKpeNUTh 3HAHUS, BO-BTOPBIX, MPHUOOPECTH COOTBETCTBYIOIIME TIICUXOJIOTUYECKUE HABBIKU
caMoperyisimun 1 CaMOKOHTPOJIA. HMenno Taxue HaBLIKM HE TOJBLKO ITOBEIMIAIOT
3¢ (HEeKTUBHOCTh TOJATOTOBKH, MO3BOJISIOT 00JIee yCHENmHO BeCTH ceOsi BO BpPEeMsl BBITOJIHEHUS
TECTa, HO M BOOOIIIE CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB MBICIIUTEIILHON paOOTHI.

Konmponvnas paboma (camocmosmenvras paboma, paboma ¢ Kapmoukamu) no Xumuu

Kontponbnas padota (camocTosiTennbHast paboTa, paboTa ¢ KapTOYKaMH) SIBISETCS OTHOU U3
COCTaBJIAIONMX Y4YeOHOW JedTenbHOCTH oOOydvarollerocss Mo oBjlaJeHuio 3HaHusMH. K ee
BBINTOJIHEHHIO HEOOXOAMMO MPHUCTYIHUTH TOJIBKO TIOCIIE U3yUEHHsI Pa3aesioB XUMHUH.

I{enbt0 KOHTPOJIBHOM paboTHI (CAaMOCTOSTENILHON PadOThI) SIBJISETCS ONMpPEAeIICHUs] KauecTBa
YCBOGHHS JIGKIMOHHOTO MaTepuajla W 4YacTh JUCHUIUIMHBL, TpeIHA3HAYeHHOW Ui
CaMOCTOSITENILHOTO H3yUYeHUSI.

3amaun, crosimue mepen OOydyaromMMCS TpU TOATOTOBKE M HAMMCAHUKA KOHTPOJIBHOM
paboTHI (CaMOCTOSATEIBLHOM pabOTHI):

1. 3aKkperieHre MOTYYeHHBIX paHee TEOPETUIESCKUX 3HAHUM;

2. BbIpa0OTKa HaBBIKOB CAMOCTOSTEIBHON pabOThI;

3. BBISICHEHHE MTOATOTOBJICHHOCTH 00YyUaromerocs K Oyaymiei mpakTuaeckoi padboTe.

KonTponbuble paboThl (camocTosiTeNbHbIE PabOThl) BBIMOJIHAIOTCA B ayJIUTOPUU, O]
HaAOJIIOJIEHUEM IIpenojaBaTesis. TeMa KOHTPOJIbHOH paboThl (CaMOCTOSATENbHONM pabOThI)
M3BECTHA U MPOBOJIUTCS OHA MO CPABHUTENILHO HEJTABHO U3yUEHHOMY MaTepuay.

[IperoaBaTens TOTOBHUT 33/aHuUs JHOO MO BapuaHTaM, JHO0 MHIAWBUAYAIBHO IS KaXKIOTO
oOyuaromierocs. [lo cogepxanuio pabora MOKET BKIIIOUATh TEOPETHUECKHUIM MaTepHall, 3a1auu,
TECTBI, pacueThl W T.NI. BBHINOJHEHUIO KOHTPOJBHOM paboOThl MpPEIIIEeCTBYET HHCTPYKTaX
npernoaaBaTes.

KitoueBblM TpeOOBaHMEM TIpU MOATOTOBKE KOHTPOJBHOH pabOThl (CaMOCTOSTEIHHOMN
paboThl) BBICTyHAaeT TBOPYECKUH TOAXOZA, yMeHHe o0pabaTbiBaTh M aHAIM3UPOBATH
uH(POpMAIIMIO, JIeNIaTh CaMOCTOSITENIbHBIC BBIBOJIBI, OOOCHOBBIBATH IIEJIECOOOPA3HOCTh U
3¢ (eKTUBHOCTh TMpeajaraeMbiX pEeKOMEHJAlUA W pelieHud mpodieM, YETKO U JIOTUYHO
u3saraTh CBOM MbICIH. [10ATOTOBKY KOHTPOJIBHOM pabOTHI (CaMOCTOSITENHLHOM paboOThI) ClaeayeT
HAYMHATH C MMOBTOPEHUS COOTBETCTBYIOILIETO pa3/iena Mo XUMHH, Y4EOHBIX TOCOOMIA 10 JaHHON
TEMe U KOHCIIEKTOB JICKITHIA.

OueHovHble MaTepHUaJIbI IPU (POPMHUPOBAHUM PadoUeil MpPorpaMMbl
Jucuunimnabl B/1.7 Xumus
MacnopT ¢poHaa OLIEHOYHBIX CPEICTB



B cucreme ectecTBeHHO-HAYYHOTO 00pa30BaHUS XMMHUS KaK AUCHUILUIMHA 3aHUMAET BAKHOE
MECTO B MO3HAHUU 3aKOHOB MPUPOJBI, (POPMUPOBAHMM HAYUHON KApTHHBI MUpPA, XMMHUYECKOU
IPaMOTHOCTH, HEOOXOJMMOHN /JIsi TIOBCEAHEBHOM >KM3HHW, HABBIKOB 3J0POBOTO M 0OE€301acHOTO
JUIS YeJloBeKa U OKPY’KaIoLIeH ero cpepl 00pasa KU3HH, a TAKXKE B BOCIIUTAHUU YKOJIOTHUECKOI
KyJbTYpbl, OPMUPOBAHNU COOCTBEHHOM MO3ULIMU IO OTHOLIEHUIO K XUMUYECKON HH(pOpMaLuy,
I10JIy4ae€MO U3 pa3HbIX HCTOUYHUKOB.

VYcnemHocTh M3y4eHUs JUCUUIUIMHBI CBA3aHa C OBJIAJIEHUEM OCHOBHBIMH MOHATHAMHU
XMMHHU, HAYYHBIMHM (pakTaMu, 3aKOHAMHU, TEOPUSMH, NMPUMEHEHHUEM MOJIYUYECHHBIX 3HAHUH IpH
pEIICHUH MPAKTHYECKUX 3ajay.

B cootBerctBun ¢ ®I'OC COO xumusg MOXKET H3yyaTbcs Ha 0a30BOM U yIiyOJIEHHOM
YPOBHSIX.

W3ydyenne XuMHM  OpHUEHTHPOBAaHO Ha oOecreueHue  00mIe00pa3oBaTeIbHOM U
OOLIEKYJIbTYPHOM MOATOTOBKH 00YYarOIINXCS.

CopepxaHue TUCLUIUIMHBI IT03BOJISIET PACKPBITh BEAYLIUE UJEU U OTACIBHBIE MOJIOKEHHUS,
Ba)KHbIC B TIO3HABATEIbHOM U MUPOBO33PEHYECKOM OTHOILIEHUU: 3aBUCUMOCTb CBOMCTB BEILLECTB
OT CcocTaBa M CTPOEHUs; OOYCIOBICHHOCTh NPUMEHEHHs BEUIECTB HUX CBOICTBaMu;
MaTepUaIbHOE E€AMHCTBO HEOPraHWYECKUX M OpPraHMYeCKHX BEIIECTB; BO3pacTarolias poJib
XMMHHU B CO3JIJaHMM HOBBIX JIEKApCTB M MaTEpUAJIOB, B SKOHOMHUH ChIPbS, OXpaHE OKpPY>KatolIeH
Cpellbl.

[IporpamMma y4uTBIBAa€T BO3MOXKHOCTh TIOJYYEHHs 3HAHMH B TOM 4YHCIE 4epe3
MPAKTHUYECKYIO AESITEIbHOCTh. B mporpamme conepXurcs NpuMEpHbIN NepedeHb MPaKTHYECKUX
pabot. Ilpu cocraBieHuu pabodeil mporpammbl IpenojaBaTeib BIpPaBe BbIOpAaTh U3 NEPEUHS
paboThI, KOTOPBIE CUMTAET HanboJIee 1e1ecCO00pPa3HBIMU, C YU€TOM HEOOXOAMMOCTH JTOCTHKCHHS
IIPEIMETHBIX PE3yJIbTATOB.

(I)OprI H METOAbl OICHUBAHUSA

B pesynbrate arrectanMu 1Mo y4eOHOH JMCHMIUIMHE OCYIIECTBISETCS KOMIUIEKCHAs
IIPOBEPKA CIEAYIOINX 3HAHUA U YMEHUM:

Oyenkxa ycmnoeo omeema ((hpoHmanbHulll ONPOC, YCMHbBIL ONPoc, beceda, GPOHMATbHAA
beceoa, paboma y 00cKu)

OTMeTKa «OTIMYHO

- OTBET ITOJIHBIM U IPABUJIBHBIN HA OCHOBAHWU N3YUYEHHBIX TEOPHIL;

- MaTepuai M3J0XKEH B ONPEJEICHHOHN JIOTMYECKON MOCIEA0BATEIbHOCTH, JIUTEPATYPHBIM
A3BIKOM;

- OTBET CAMOCTOATEIIbHBIN.

OTBET «XOPOIIOY;

- OTBET MOJIHBIY U MPABUJIbHBIM HA CHOBAHUM U3YyUYEHHBIX TEOPHH;

- Marepuall M3J0XKEH B OMNpPENEICHHON JIOTMYECKOM I0C/IeI0OBaTeIbHOCTH, HpPU ITOM
JIOIYIIEHBI JIBe-TPU HECYIIECTBEHHbIE OITMOKH, UCTIPABIEHHBIE TI0 TPEOOBAHHIO MTPETIO1aBATES.

OTMeTKa «yA0BIETBOPUTEIILHON:

- OTBET TMOJIHBI, HO MpPHU HTOM JIOMyIIEHAa CYLIECTBEHHass OIIMOKa WJIM OTBET
HETIOTHBIN, HECBSI3HBIM.

OTMmeTKa «HEYIOBIETBOPUTEIBHON:

- TIpU OTBeTe OOHAPYKEHO HEMOHUMAaHKEe 00yYalOIUMCs OCHOBHOTO COJIEp>KaHUsl yueOHOTo
MaTepuaia MM JOIMYIIEHbl CYIIECTBEHHbIE OIIMOKM, KOTOpbIE OOYYaroIIUiiCs HE MOXKeT
WCIPaBUTh MPHU HABOSAIIUX BOMPOCAX MPEIoaBaTesi, OTCYTCTBUE OTBETA.

Oyenka NUCLMEHHBIX KOHMPONbHBLIX pabom, CAMOCMOAMENbHbIX pabom, pabom ¢
KapmouKkamu.

OTMeTKa «OTIMYHO:

- OTBET MOJHBIN U MPaBUIbHBIN, BO3MOXKHA HECYIIIECTBEHHAs OIINOKA.

OTMmeTKa «XOpOoLIo»:

- OTBET HETIOJIHBIN WK AOMYIIEHO He O0jiee IBYX HEeCYIIECTBEHHBIX OIIHOOK.



OTMeTKa «yTOBICTBOPUTEIIHHON:

- paboTa BBIIOJIHEHA HE MEHEE YeM HallOJIOBMHY, [OMYyIIeHa OJHA CYyIIeCTBEHHAs
OIMOKa W IPH 3TOM JIBE-TPH HECYIIIECTBEHHBIC.

OTMeTKa «HEeyI0BICTBOPUTEIHHON:

- paboTa BBITIOJHEHA MEHBIIIEC YeM HAIOJIOBHHY WA COJIEPKUT HECKOJIBKO CYIECTBEHHBIX

OILINOOK.

- paboTa He BBHITIOJIHEHA.

[Ipu olleHKe BBHIMOTHEHHS] MUCBMEHHOW KOHTPOJIBHOM pPabOTHl HEOOXOJUMO YUYUTHIBATH
TpeOOBaHUS €IUHOTO OphorpapuuecKoro peKuma.

Oyenka mecmoswix pabom.

TectoBbie 3aaHUs BBITIOJHSAIOTCS WHIWBHIyAILHO 03 HMCIIOJB30BAHHS BCIIOMOTATEILHBIX
y4eOHBIX MaTepHalioB, B MUChbMEHHOM Buje. [Ipy BHINOTHEHUH TECTOB JOCTATOYHO YyKa3aTh
BapHaHT MPABWIBHOTO O0TBETa (0JIMH) O3 JOIMOIHUTEIBHBIX KOMMEHTapueB. Kputepun omeHku:

60% mpaBUIIBHBIX OTBETOB — OIIEHKA «YOBIETBOPUTEIHHOY,

80% mpaBUIBHBIX OTBETOB — OLIEHKA «XOPOILO»,

100% npaBUIIbHBIX OTBETOB — OLIEHKA «OTIMYHO.



KOHTPOHBHO — OIICHOYHBIC CPEeACTBA

IIpuMeps! TECTOBBIX 3aaHUM.
YreBonopoabl U UX IPUPOAHBIE UCTOYHUKH

1 Bapuant
1. Ykaxwure o01Iyto GopMyIry aIKeHOB
l) CnHan +2
2) CnHzn
3) CaHan—2
4) CnHzn -6

2. YkaxwuTe K Kakomy kiaccy otHocutces ¥ B ¢ popmynoit CHs— CHs
1) ankaHoB

2) alIKeHOB

3) anKUHOB

4) apeHOB

3. YkaxuTte Ha3BaHHUE M30Mepa ISl BemecTBa, popmyia kotoporo CH2= CH — CH2— CH3s
1) 2 metunOyTten 2

2) OyTeH 2

3) Oyran

4) OyTuH 1

4. VxaxuTe Ha3BaHHE IOMoJIora Il neHragueHa 1,3
1) 6yraguen 1,2

2) OyraaueH 1,3

3) nponaaueH 1,2

4) nenranuex 1,2

5. YkaxwuTte Ha3BaHHE BEIIECTBA, [UISI KOTOPOTO XapaKTepPHA PEAKIIHs 3aMeIICHUS
1) 6yran

2) 6yreH 1

3) OyTtun

4) oyraauen 1,3

6. YKaxuTe Ha3BaHUE BEUIECTBA, ISl KOTOPOTO XapaKTepHa PEaKIHs THIPUPOBAHUS
1) nponen

2) mpormnaH

3) atan

4) 6ytan

Ni,+H
—C2Hs

7. Ykaxwute ¢popMyiy BemecTBa X B IETOYKE MPEBpaleHUN CH~— X

1) CO2
2) C2H2
3) CsHs
4) CzHs

8. YkaxkuTe, Kakylo peakiyio MIPpUMEHSIOT s nonydeHus Y B ¢ 6onee anuMHHOM Lenbio
1) Bropua

2) Kyuepona

3) 3aiineBa

4) MapKOBHHKOBaA



9. Vkaxute HopMyJibl BEIIECTB, KOTOPBIC BCTYIAIOT B PEAKIIMIO IPYT C IPYTOM
1) C2Ha 1 CHa

2) CsHs u H2

3) CsHe u H20

4) CoHam H2

10. Ompenenute, CKOJIBKO MOJIEH YIJIEKUCIOro ra3a oOpa3yeTcsl IMpH IOJHOM CrOpaHHUU
MeTaHa

1) 1 monb

2) 2 Monb

3) 3 moub

4) 4 monb

11. CKoJIBKO JTUTPOB YIJIEKUCIIOTO ra3a o0pa3yeTcs Ipu CKuranuu 4,2 T nporneHa
1)3,36 1
2) 6,36 1
3)6,72 1
4)3,42 n

12. Ilepeuncnure 06acT NPUMEHEHUS AJIKEHOB. 2 Oana

13. HanuuTe ypaBHEHHUS] XUMUYECKUX PEAKIUI JIUIs CIIEAYIOIUX MpEeBpallieHuil: 6 6ayioB

CHs— CHsCl — C2Hs— C2HsNO2

JaiiTe Ha3BaHMsI IPOLyKTaM peaKIUU

14. BeiBenute MonekyisipHyio (opmyny VYB, MmaccoBas [ons yriaepona, B KOTOPOM
coctasisieT 83,3%. OTHOCUTENbHAS IJIOTHOCTh MapOB ATOIO BEIIECTBA [0 BOJIOPOAY COCTABIISET
29. 4 6anna

BapuanT 2

1. Ykaxute o01IyIo (hopMyIry aJikaIueHOB
1) CnHan +2

2) CnH2n

3) CnHa2n—2

4) CnH2n -6

2. YkaxuTe K Kakomy kiaccy oTHocutcst YB ¢ ¢popmymnoit CHs— C = CH2
|CHs

1) ankaHoB

2) alKeHOB

3) anKUHOB

4) apeHOB

3. YkaxxuTe Ha3BaHHE U30Mepa s BemecTa, popmyia kotoporo CHs- C = C — CHs
1) nenTuH 2

2) OyTaH

3) 6yTten

2 4) oyTuH 1

4. VxkaxxuTe Ha3BaHHE TOMoJIora A OyTaHa
1) 6yren
2) 6yTuH



3) nponan
4) mporeH

5. VkaxuTe Ha3BaHHE BEIECTBA, JIJIsl KOTOPOTO XapaKTepHa peaklus 3aMeeHHUs
1) rexcan

2) rekceH 1

3) rexcun 1

4) rekcanueH 1,3

6. YKaxuTe Ha3BaHUE BEILECTBA, JJIs1 KOTOPOTo XapaKTepHa peaKiys TUIPUPOBAHUS

1) metan

2) npomnax

3) nponeH

4) stan

7.Yxaxute (opmyny BemectBa X B 1menouke npepamenuii CsHs Y, CH»~= CH -
+HCLy

1) CH2Cl — CHCI — CH3
2) CHz— CCl2— CH3

3) CHs— CHCI — CHs

4) CH2Cl — CHz— CHs

CHs

8. Vkaxwure, COMNIaCHO KaKOMy  TMpaBWIy  OCYIIECTBISIETCS  MPHUCOEAMHEHUE
raJloTeHOBOIOPOJIOB K HECUMMETPHYHBIM aJIKeHAM

1) Bropuia

2) Kyueposa

3) 3aiineBa

4) MapkoBHHKOBa

9. Ykaxute HopMyIIbl BEMIECTB, KOTOPBIE BCTYMAIOT B PEAKIIHIO JPYT C IPYroM
1) CsHs u O2

2) C2Ha n CH4

3) C4Hio u HCl

4) C2Hs n H20

10. Ompenenute, CKOJIBKO MOJEH YIIEKUCIOro ra3a oOpa3yercss IpHU IMOJHOM CTOpPaHUU
JTaHa

1) 1 monb

2) 2 MoJIb

3) 3 mouib

4) 4 moub

11. CkoyibKO B TpaMMax MapoB BOJIbI 00Opa3yeTcst IpH Ckuranuu 5,8 T OyTaHa
H)or

2)15r

3)12r

4) 181

12. Tlepeuncnaute 06IaCTH MPUMEHEHHS alTKaHOB. 2 Oasia

13. HanuiunTe ypaBHEHHUsI XHMUYECKUX PEAKIMIA JUTS CIIEYIOIIUX MTPEBPAIEHUI: 6 OalIoB
CaCz— C2Hz— CsHe— CsHsNO2



Jlaite Ha3BaHUS NPOLYKTaM PEaKLIUH

14. BeiBenure MmosekyssipHyto ¢opMyiny YB, maccoBas nois yriepojia U BOJIOpPOAA, B
KOTOpOM cocTaBiisitoT 81,82% u 18,18% . OTHOCUTENBHASA IIIOTHOCTh IAPOB 3TOTO BEIIECTBA 110
BOJIOPOJY COCTaBIISIET 2.

Bomnpock! uist ycTHOTr0o KOHTpOJIs 3HaHUH ((PpOHTaANBHBII orpoc, paboTa y JOCKH, paboTa ¢
KOHCIEKTOM, (ppoHTanbHas Oecena, Oecena)

B cocraB MosieKyJIbl ClIUPTa BXOAUT (YHKIIMOHAILHAS TPYIINA. . .

deHoJ1, KaK ¥ MPOIaHoJI, B3aUMOICHCTBYET C...

['uIepuH MOYXKHO OTIIMYUTB OT 3TaHOJIA MPOBOJISI PEAKIIUIO C. ..

DTUIIOBBIN CIIUPT PEarupyer ¢ BEIISCTBOM. . .

AJbJIeTH T, HE UMEIOIIUI YTIIEBOOPOIHOTO pauKaia

JJ1s oJTyYeHus 3TaHaIIsl B TIPOMBIIIIJICHHOCTH MCIIOJIB3YIOTCS. ..

dopmyiia YKCyCHOTO allbJIeTHIa

dopManuH — 910 ...

OyHKIMOHATBHAS TPYIIa KAPOOHOBBIX KUCIOT HAa3bIBACTCS

©CoOoN O wDdDE

[EEN
o

. Pearupyer ¢ aMMuauHBIM pacTBOPOM OKCHja cepedpa, JaBas PEakluio «cepeOpsHOro
3epKajiay, CIeIyIomIas KUcaoTa

CamocTosTenbHas padboTa.

1. Kakue nosmMeps! Ha3bIBalOT UICKYCCTBEHHBIMU? B ueM ux oTiinuue OT IpUpOIHBIX

2. [InactMacchl HMHOTJA HAa3bIBAIOT KOMIIO3MIIMOHHBIMU MaTepuaiamu. OObsCHHUTE
IIPOUCXOXKAEHNUE ITOIO TEPMHUHA

3. Kakyro mractMaccy HasbIBaroT mesurysouaoM? Kak u u3 dero ee moiydaror? YKaKHTe
HEJI0CTaTOK 3Toro nojuMepa. Ilepeunciaure o6nacTi NMpuMeHEHHs LEUTyJIonaa

4. Ha ynakoBKax ¢ HUTPOLEJUIIOJO3HBIM KJIEEM HUMEETCS MpeAyIpekIeHe O COOTI0AeHUN
npu paboTe ¢ HUM Mep MokapHoit 6e3omacHocTH. C 4eM 3TO CBS3aHO

5. Uro Takoe BosokHa? Kakue HaTypasibHble BOJIOKHA (KMBOTHOTO U PAaCTUTEIHHOIO
MPOMCXOXKAECHUS ) U UCKYCCTBEHHbBIE BOJIOKHA BBl 3HAETE

6. K xakomy THITy peakIiiii OTHOCST MOJTydeHHe TprareTara 1meunono3sl? K kakomy kimaccy
OpPraHMYECKHUX COEAUHEHUN OTHOCAT MPOAYKT ATON PEAKIMH

7. Kak w3 Tpumanerara 1euioio3sl GOpMYIOT BOJIOKHO? JIJIsi 4ero MCHonb3ylT TKaHH W3
alETaTHOI'O IIEJIKa

2 cemecTp
IIpumep TecTOBBIX 32 aHUI
Crpoenue atoMa u nepuoandeckuii 3akoH /. 1. Menneneesa.

1. Yucno 351eKTpOHOB HA BHEITHEM YPOBHE aTOMa a30Ta:

a)3

0)5

B) 8

r)2

2. KoBaneHTHas HeMoJIIpHAsl 1 HIOHHAS CBSI3U COOTBETCTBEHHO 00pa3yIOTCs B BEIIECTBAX:
a) P4 u NaCl

0) NaCl u NH3



B) NHs u P4

r) NHs u NaCl

3. Kpucrannnueckas peiierka aimasa:

a) MOJIEKYJIsipHast

0) MOHHAas

B) MeTaJuIM4ecKas

') aTOMHast

4. B ypaBaennu peakqun HNOs + Hg ->Hg (NOs)2 + NO + H2 O
KOA(GUIIMEHT Mepei BOCCTAHOBUTEIEM PaBEH:

a)3

0) 8

B) 4

S

5. Kparkoe noHHOe ypaBHeHue peakuun Ba?'+ SO42° — BaSO4 cooTBeTCTBYeT
B3aUMO/ICVICTBUIO BEILIECTB:

a) kapOonara G6apus u cynbdara cepedpa

0) kapOoHaTta 6apusi 1 CEpHUCTOMN KUCIOTHI

B) XJIOpHIa Oapusi U CEPHON KHCIIOTHI

r) xJopuzaa 6apus u cynbdara CBUHLA

6. Helitpanbhyto cpeny (pH = 7) umeer BoaHbIH pacTBOp:
a) XJIOpUa HATPUs

0) HUTpaTa ATIOMUHUS

B) XJopuaa Meau (2)

T) cynbduaa Kaaus

7. PaBHoBecue B cucreMe N2 + 3H2<> 2 NHz + Q
CMECTHUTCS B CTOPOHY 00pa30BaHUs MPOAYKTOB PEaKIIMH MIPH:
a) TMOBBIIICHUYU TEMIIepaTyphl

0) MOHWKEHUH JaBICHUS

B) NOBBIILIEHUH KoHIIeHTpauun NH3

T') IOHWXEHUHU TEMIIEPATyPhI

8. BemectBoMm «X» B nienouke npespatiennii Zn(OH)2— X — ZnCl2 sBisiercst:
a) Zn

6) ZnO

B) ZnSO4

r) Zn(NO3)z2

9. OTaHO M 3TUIOBBIN CIUPT — ATO:

a) TOMOJIOTH

0) CTPYKTYypHbIE H30MEPBI

B) T€OMETPUUECKUE U30MEPHI

T') OJTHO | TO K€ BEIIECTBO

10. SP — rubpuHbIe aTOMBI YTIIEPO/Ia COACPKUT MOJICKYJIa:
a) MporeHa

0) mpormnaHa

B) IIpONIMHA

I') IpOIaHoJIa



11. KapOoKCHIbHYO TPYIITy COJEPIKAT:

a) aMUHOKHCIIOTHI

0) dbeHobI

B) aJIbJCTH]IbI

T) 3GUpHI

12. Jlsig ankeHOB XapaKTepHbI PEaKIIUH:

a) TUZIPOJIN3a U OTIICTUICHHS

0) OKHCIICHUS U 3aMEIICHUS

B) IIPUCOEIMHEHUS U OKUCIICHUS

T') 3aMeIleHus U TUAPOIHU3a

13. KauecTBeHHOH peakuueil Ha anpaeruanyto rpynny — COH sBisiercs peakuus:
a) «cepeOpsIHOTO 3epKajia»

0) OpomupoBaHus

B) KCAaHTOIIPOTENHOBAs

I') THAPUPOBAHUS

14. TlonuadupHOE BOJIOKHO JIaBCAH MOXKHO MOJIYYUTh pEeaKLIUeH:
a) MOJMKOHICHCAINH

0) meruaparanuu

B) MOJIUMEPU3ALIUT

T') OTIICTUICHHS

15. MaccoBas 10J11 BOJOpoJa B 3TAHE COCTABIISET:

a)15%

0) 28%

B) 20%

r) 30%

16. YcraHOBUTE COOTBETCTBHE MEXK/Y KJIAaCCOM COCTUHEHHI U Ha3BaHUEM OPraHUYeCKOro
BEIIeCTBA:

1. ankaHbI a) TJIF0KO3a

2. aKeHbl 0) aTaHON

3. cnupThI B) MpoMaH

4. yrieBoabl T') 3TUJICH
1 2 3 4

17. YcTaHoBUTE MOJIEKYJISIPHYIO (POPMYITy YIIIEBOJOPOa, MACCOBas J10JIs1 YIIIepoa B KOTOPOM
cocrtasiseT 85,71%, a Macca 11 3TOrO0 ra3a npu HOpMaJbHBIX yCIOBUSAX paBHa 1,25T.

CamocTosTenbHas padboTa

1. Onpenenute 4UCIO MPOTOHOB, HEUTPOHOB U AJIEKTPOHOB y atoMa xpoma. CocTaBbTE €ro
SIEKTPOHHYIO U ANEKTPOHHO-TpaUIECKYIO (OPMYIIBI.

2.0mnpenenuTe CTENIEHU OKHCICHUS JIEMEHTOB B BEIIECTBaX, (HOPMYIIbl KOTOPBIX:

NaCl, SOs, H2, Cu, KNOs, CO

2. OHpeI[CJII/ITe THUIBI XUMHUYECKOM CBS3H aTOMOB B 3TUX COCIJUHCHUAX.



3. Pemmre 3amauy. K 27,6r kapOonarta xamus nodaBuian 315r a30THOM KHUCIOTHL. Beramcnure,
Kakoi o0beM okcuaa yriepozaa (IV) (1.y.) mpu aTtom oOpazyercsi.

4. Pemmnte 3amauy. Ompepenute macCy COJIM M MacCy BOJIbl, KOTOpbIE MOTPeOyIOTCS [Uis
HOPUTOTOBIIEHUA pacTBopa oobeMoM 120 mi (tutoTHOCTh 1,1r/MiT) ¢ MaccoBoit foneit conu 15%.

CaMocTosTenbHas pa60Ta

1. Tlo3nneit ocenblo, pacnaxas 3eMiII0, MOJIOON GepMep pelin YOUuTh ABYX 3aiilieB cpasy:
M3BECTKOBATh YYACTKH C KHUCJIOW MOYBOM M MPOBECTH MOJKOPMKY ee cyrnepdocharom. OgHako
BECHOU 0Ka3alloCh, 4TO kelaeMblil 3 ekt He 01 nocTuruyT. [Touemy?

2. OnbITHBIA cocell, TOKaneB MOJOA0ro (gepmepa, MPeUIoKUI €My HCIPaBHTh OLIMOKY,
BHECS B IIOYBY XOPOIIO PAcTBOpUMOE yAoOpeHHe, couepxkaiiee ¢ochop. OH mo3adbLa ero
Ha3BaHHE, HO NIPUHEC aKKypaTHYIO 3aIlich pe3yiabTatoB aHayim3a (%) azora — 12,2, Bogopoaa —
5,5, hocdopa — 27, kucnopona — 55, 6. Uto 310 3a BemecTBo?

3. Jlns onpeickuBaHus cana GepMepy MOHam00MIOCh HPUIOTOBHTE GOPIOCCKYIO KHUIKOCTb.
MOHO JI1 €€ TOTOBHUTD B 0aKax M3 aJFOMUHHS WM OLIMHKOBAHHOM KeCTH?

4. OnbITHBIE MacTepa ONPENEISIOT OKOHYAHUE “CXBATHIBAHMS’ IITYKATYpPKH IO BHEHIHHMM
npu3HakaM. MOHO JIM ONIPEeAEIUTh 3TO XUMUUYECKUM IIYTEM — C TIOMOILBIO HHAUKATOpa?

5. Kak jy4nie ¢ TOYKM 3peHUs TMTHEHBI OT/ENATh MOTOJOK M CTEHBI KyXHH: MOOEUTH
MEJIOM, H3BECTBIO, OKPACHTh MACJISHOM KpAacKOW, BOJOAMYJIBCUOHHOM KpPAaCKOH, 3MaJbIo,
OKJIEUTh KIICEHKOU?

3ananus Ui paboThl B TETpaIu

1. Bam npunuioch CTHUpaTh TEMHbIE BELIM C MbBUIOM B jkecTkod Boje. llocne ctupku u
IOJIOCKAaHUS Ha HUX ocTajics “‘cenoil” Haier. Kak ero ycTpaHUTh W 4TO MOXKHO OBLIO CAEATh,
YTOOBI 3TO MPEIOTBPATUTH?

2. TloyeMy TPUKOTaXXKHbIE U3/IENINS U3 HATYPAIBbHOM IEPCTH OUEHb CUIBHO BBITATHBAIOTCS U
TepsitoT  (opMy TOCle CTUPKH, €CIH CYIIUTh WX B [OJBEIIEHHOM COCTOSIHUM, a
XJIOMYATOOYMa)KHBIH TPUKOTAK MOXHO CYIIMTh TaKHMM CIOCOOOM, W TPHU 3TOM OH HE TepseT
dbopmy?

3. Iloyemy cTupangbHbIE TMOPOIIKA C OHMOJOTMUECKHM AKTHBHBIMHM J0OaBKaMH OCOOEHHO
CUJIBHO pa3beNialoT pyKu?

4. MBbl HepeIKO CTAJIKUBAEMCS C CUTYalUsIMH, KOTJa B CaMblii HETIOAXOIAIINNA MOMEHT U B
CaMOM HEHYXXHOM MECT€ Ca)kaeM IATHO. Kak BBIBECTHM MSTHA PA3JIMYHOIO MPOUCXOKJIEHUS?
Hanpumep, p’kaBUMHBI, CIMBOYHOIO Macia (CBeXee MATHO), Kode, Hoga, MOPKOBHOIO COKa,
BUIIIHEBOI'O COKa, MSACHOIO coyca. B Bamiem pacnopsKeHHH CIIELyIOIUE CPEACTBa: MEpCOlb,
CTUPAJIbHBIN OPOLIOK

5. Kaxnaplii pa3 Bo Bpemsi eabl BBl IOJBEpracTe CBOM 3yObl BO3JIEHCTBUIO OaKTepHid,
BbIpa0aThIBAIOLINX KHCIOTY”, - C 3TOrO YTBEPXKICHMS HAYMHAETCS peKiaMa OJHOM U3
JKEBATEJIbHBIX pe3nHOK. Kak MOKeT XMMUK MPOKOMMEHTHPOBATDH ITO yTBEPKACHHUE?

Cooeprcanue nadopamopHnvlx padoom
JlaGoparopHas padora Ne 1

«Teopust cTpoeHMsI OPraHUYECKUX COCTUHEHUN»
Ieab: U3roTOBUTH  MOJENEH  MOJIEKYJ  Ba)KHEMIIMX  yIJIEBOJOPOAOB,  pPa3BUTh
IIPEJCTaBICHUN O IPOCTPAHCTBEHHOM PACIIONIOKCHUH MOJIEKYJI.
Oo6opyaoBanue: HaOOP MIAPOCTEPKHEBBIX MOJIEIIEH MOJICKY!I.
Xon pa6oTsi:
1. CoOpathk MOJieNTM MEPBBIX WICHOB psijia AJIKAHOB (METaH, 3TaH, MPOMaH).



2. V3 nabopa 4 atoma C u 10 aromoB H ckosibko pa3HbIX Mojeseld MOXKHO coopath? UeM 1o
OTHONICHUIO KAPYT ApyTry OyayT 3Tu BemlectBa? Ha3oBure 3TH BelecTna.

3. CocTaBbTe MOJETH BCEX BO3MOXHBIX MOJIEKYT ¢ MOJeKyIspHbiMU dopmynamu CsHe u
CsHa4 Ha3oBuTe nonyyeHHbIe BemecTBa. OXapaKTepu3yuTe ux ¢ TOUKU 3PEHUS MPUHAIC)KHOCTU
K KJIacCy, IpeleTbHOCTH.

Psaoom co cmpykmypHuolmu ¢oopmynamu 3anuwiume Ha36aHuUs 6eujecme

KouTtpoJibHbIe BONPOCHI:

1. Kakue BemiecTBa Mbl Ha3bIBa€M «HETIPEICTBLHBIMIY, «IIPEICTLHBIMI?

2. MOXXHO 71 OTHECTH IMKJIOAJIKaHbl K mpeneabubiM YB? K nenpeaenpasiM? O00CHYyHTE
CBOIO TOYKY 3PEHUS.

3. Kakywo wuHpopmanmio maer HaM KOpEHb B Ha3BaHUU OPraHUYEeCcKOro BeliecTBa?

Cydduxc?

JlabopaTopnast paGora Ne2
«Hed1b 1 mpoayKTHl €€ epepaboTKu»
Heab: n3yunuts pusnueckre CBONCTBA HEPTH, yIeTbHBIA BEC U pACTBOPUMOCTb.
OOGopynoBanne M peakTHBBI: HE(PTb, KOJUIEKIUS 0Opa3noB HEPTH U NPOAYKTOB €&
nepepaboTKH, Y4eOHHK.
Xox pa6oTsi:
Onoim 1. ®uznueckue CBOMCTBA.
. Otkpolite ¢akoH ¢ HePTHIO U MOHIOXaTE, COOMI0as MpaBUiIa TEXHUKU
6e3omacHocTH. Kakos 3anax HepT?
. 3adukcupyiite uBeT HeTH.
Onotm 2. Y 1enbHBIN BeC U PACTBOPUMOCTh HEPTH.
e B npobupky ¢ Bomoi Haneire 1 M HedTu. ['ne Haxoautcs HeDTh,
pacrojaraercsi ClioeM CBepXy WM Ha JAHe MpoOupku. OHa jerdye BobI?
e Bcrpsaxuute cmech HeTH 1 Bosibl. HedTh B Bosie pacTBopsiercs?
KoHTpoJbHBIE BONIPOCHI:
1. Hedtb B gpeBHOCTH.
2. Haxoxnenne HeTH B IpUpoOIC.
3. ®usnyeckue cBoiicTBa He(TH (J1JaOOPATOPHBIH OIIBIT).
4. CocraB HedTH.
5. IIpoucxoxaeHue HePTH.
6. ITeperonka Hedtu. Heprenpoaykrer Bropuunas nepepadboTtka HedTH.
7. DKosorn4yecKkue nociaeAcTBHs HeTsHOrO 3arps3Henus. [Tyt ourctku mops.

JlaGoparopHnasi padora Ne 3
«CrupThl, pU3HUECKUE U XUMUYECKHE CBOWCTBAY

Heab: uW3yuyuTh HEKOTOpPBIE (QH3MUECKHE W XUMHUYECKHE CBOWCTBA MPEIEIBbHBIX
OJTHOATOMHBIX CITUPTOB. OTMETUTH Ka4eCTBEHHYIO PEAKIHIO HA MHOTOATOMHBIE CITHPTHL.

OO0opynoBaHMe M peaKTHBBI: CIUPTHI: 3TUIOBBIN, MIULEPUH, STUICHIIUKOb; O€3BOJHBIN
u 2 H pactBop cynbdara meau (II); oxcua menu (11); kOHIIEHTPUPOBAHHBIN U 2 H PacTBOpP CEPHOM
KHCJIOTBI; KOHIICHTPHUPOBAHHAS YKCYCHAs! KHCJIOTa; KOHIIEHTPUPOBAHHBINA pacTBOp ammuaka; 0,2
H pacTBOp HHTpara cepebpa; 1% pactBop mepmanranara kamus; 0,5 H pacTBop OMXpomarta



KaJIis; 2 H pacTBOP TMAPOKCUAA HATPHsI; PaCTBOP MoJa B HOAUCTOM KayuH; |%-Hblil COUPTOBOM
pactBop denondTanenHa; MeaHas MPoBoJioka; mecok. Od6opymnoBanue: HaOOP MPOOUPOK, TPOOKa
C Ta300TBOJHOM TpyOKOii, crakan- 31 uuk (100 mi1), muneTka, CIUPTOBKA.

Xoa padoTsI:

OmnbiT 1. PacTBOPUMOCTH CIUPTOB B BOJI€ U WX KUCIIOTHBIM Xapaktep B cyxyio mpoOupky
HanuBailoT 1 M sraHona. Ilo kamism mobaBistoT k cnupty | M Boabel. PactBop sTanona
pa3zensioT Ha JIBe MPOOMpPKHU M JOOaBJISAIOT B HepByro — 1-2 kamimu pactBopa jakmyca, BO
BTOPYIO — CTOJIBKO K€ pacTBopa (peHosndranenHa.

Bonpocsl u 3amanus. Ha ocHOBaHMM NpOBENCHHBIX HAOIIOACHUHN ClelaiTe BBIBOA O
pPacTBOPUMOCTH B BOJIE NPEAJIOKEHHbIX cHUpPTOB. OOBsAcHUTE NpuuuHy. 2. M3mensercs nu
OKpacka MHIuKaTopoB? CrenaiiTe BBIBOJ O KUCIOTHOM XapaKTepe BOJAHOIO pacTBOpPa ATAHOJA.

OnbiT 2. OO6HapykeHME BOJbl B CHHMpPTax M 00€3BOKMBaHME CIUPTOB B mpobupky
nomemaotr 0,5 r 6e3Boanoro cynbdara meau (II) m moGaBisroT MO 1 MIJI 3TUIIOBOTO CHIMPTA.
Copnepxxumoe poOUPKH B30ANTHIBAIOT U AIOT OTCTOATHCA. OO0E3BOKEHHBIN CHUPT UCHOIB3YIOT
JUISL CJIEYIOLIETO OIIBITA.

Bomnpocsl 1 3aganus

1. OOBsicuuTe HabmoaeMble siBiIeHHs. Hanuimre cOOTBETCTBYOIEE YPABHEHUE PEAKIIMH.

2. /s 4ero MOKHO MCIOJIB30BaTh AJAHHYIO PEAKLUIO?

OmnbiT 3. OTHOLIEHHE COUPTOB K aKTUBHBIM MeTaiiaM. B npoOupky ¢ 1 mi 06€3BOKEHHOTO
cnupTa OpocaroT HEOOJBIION KyCOYeK METAJUIMYECKOI0 HATPHs, OYMIICHHBIM U BBICYIICHHBIN
¢unpTpoBasibHON Oymarod. (Ecnm pasorpeBaHue NPUBOJUT K BCKHIIAHUIO CIUPTA, TO CMECh
OXJIAKJAIOT B CTakaHe C XOJIOAHOW Bojoi). IIpoOupky 3akpblBalOT MpPOOKOH €O CTEKISTHHON
TpyOKoii. Beimenstommuiicst ra3 momkuraioT. Eciaum HaTpuili mpopearupoBai HE MOJHOCTBIO, TO
N00aBISAIOT M30BITOK CHHMPTA, OBOJS peakiuio 10 koHma. Ilocime Toro kak Bech HaTpuit
npopearupyer, NpoOHMpKYy OXJaxnawT U Jo0aBnsoT 3—4 kamid BoAbl W 1 Karmio
dbenondTanenna.

Kontpoasnbie Bonpocsl: 1. Hanumure ypaBHeHue peakiuu. Kakoil ra3 Bwiaensercs npu
B3auMoJeiictBuM Hartpus co couprom? Kak 3t10 gokasats? 2. Kakoe Bemectso
kpuctaiusyercsa? 3. Ilouemy cnupT AomkeH ObITh OOE3BOXKEHHBIM M 3aue€M HEo0X0IUMO,
4yTOOBl HATPUM IMpOpearupoBasl cO CIUPTOM MOJHOCThIO? 4. Hammmmre ypaBHEHUE peakuuu
MOJTy4YE€HHOT0 MPOIyKTa ¢ BOJOW. UTo rnokasbiBaeT MHAUKATOP? OLIEHUTE KUCIOTHOCTh CIIUPTA.

JlabopaTopnasi padora Ne4
«Kupsbl 1 MbLIa»

Ilesb: 03HaKOMIIEHHE C CUHTE30M, (PU3MYECKUMH M XMMUYECKMMHU CBOMCTBAMM HEKOTOPBIX
BA)XXKHBIX OPTaHUYECKUX COEIMHEHMH — MBI, )KUPOB, KpacUTENeH, JeKapCTBEHHBIX IpenapaTos,
MOJIMMEPHBIX MaTEPHAIIOB.

OO0opynoBaHMe M peakKTHBBI: PACTUTEIBHOE MACJIO, TUITUIIOBBIA 3(pUp, STUIOBBII CIUPT,
BOJIa, KyCOUYEK MbLIa, TPOOOPKH, CIIUPTOBKA, JIEpKATeIb I TPOOUPOK, IITATHB,

Mpita — 93TO CONMM BBHICHIMX KapOOHOBBIX KHCJIOT. Pa3nuyaroT pacTBOpHMEIE (COJH
HIEJIOYHBIX METAJUIOB) U HEPACTBOPUMBIE B BOJIE MblIa. PacTBopuMbIe B BOJIE Mblia JIEIATCS Ha
tBEépabie (HaTpueBble) RCOONa u xuakue (kanmueBbie) RCOOK. Haubonee wacto ans
NOJy4YeHHUs MbUI  Hcnodb3ytoT creapuHoByto (C17H35COOH) wnmM  majabMUTHHOBYIO
(C15H31COOH) Kucnotsl.



Kupsl — 3T0 cia0)KHBIE Y3QUPHI TPEXATOMHOTO CIIUPTA — INIMLEPHHA U BBICHIMX KapOOHOBBIX
KHCJIOT.

OmnpIT 1. PacTBOPUMOCTB )KHPOB B Pa3IMYHBIX PACTBOPUTEIISX.

B 5 npobupok momemator mo 1-2 kamnu pactuteiabHOro macina. [IpunuBaroT: B mEpBYIO
npoOupky - 1 Mi AuaTHIOBOTO 3(Upa, BO BTOPYIO — 1 MJI 3THIIOBOTO CIHMPTA, B TPEThIO — 1 Ml
BOMy. B30anTeIBaloT copep)kuMoe MPOOMPOK M JAIOT MOCTOATh. OTMEYaoT pacTBOPUMOCTh
KUpa B KaXKIOM M3 IEPEUYUCICHHBIX BemlecTB. Kakue U3 HUX SBISAIOTCA XOPOIIUMHU
PacTBOPUTENISIMU, a KAKUE TUIOXUMHU?

OmnbIT 2. PacTBOpeHHE MbLIa B BOJIE.

Kycouek mbuta (2r) pactBopsitor B 2-3 Mi Boabl. [lomorpeBaroT mpoOUpKy Ha Topeike u
yOeXKIAr0TCs, 4YTO TpPU HArpeBaHUU MBUIO pacTBopsercs Owictpee. [lpu BeTpsixvBaHUU
COJCPKHUMOT0 MPOOUPKH HAOIIOAAaeTCss OOMIbHOE BCIeHUBaHUE. [Ipy momomm yHUBepcaabHOU
MH/IMKAaTOpHON Oymakku ompeneisitor pH cpeabl. YOexxaarorcs, 4To OHA ILIETOYHAsT — MBLIO
SBIISIETCA COJIbIO CHIIBHOTO ocHoBaHMs NaOH M oyeHb cnaObIX BBICIIMX JKUPHBIX KUCIOT, U
M03TOMY IIpU FUApoJIn3e oOpasyeTcst cBo00 Has 1ieao4yb. HanuimuTe ypaBHEHHE peakuu.

KoHTpoJibHBIC BONIPOCHI:
1.McTopust u3ydyeHus: Kupos.

2. CocraB, cTpoeHHE, CBOMCTBA U KilacCU(HUKAIIUS KUPOB.
JladopaTopnasi padora Ne §
«YTIeBoaAbD)

Henab: 1oxazaTe CTPOEHHUE allbJ]03 U KETO3 — MPOBECTU KAUECTBEHHbIE peakuuu. M3yduuTtsb
KHUCJIOTHBIM TUAPOIIN3 JU- U NIOJIMCAXAPUIOB.

OOGopynoBanne u peakTHBbI: 5%-HblE pPacTBOPbHI TJIIOKO3bI, (QPYKTO3bl, JaKTO3bl U
caxapo3bl; KOHIIEHTPUPOBAHHBIE U 2 H PacTBOPHI COISTHON U cepHOil kuciot; 10%-Hblii pacTBOp
TUIPOKCHU/Ia HATPUS; KOHLEHTPUPOBAHHBIN pacTBOp amMmuaka; 0,2 H pacTBOp HUTpaTa cepedpa;
10%-nble pacTBOpHI XJopuaa kanelus u cyiabdata menu (II); 1%-HbIil pacTBOop Kpaxmaina;
pacTBop Homa B oaucToM Kanuu;BaTa (Wi GuibTpoBasibHas Oymara), ¢gapdopoBas CTyIKa ¢
MECTUKOM, Habop mpodupok, 2 crakana (100 mi); acOecToBas ceTka, CIUPTOBKA, TUTUTKA..

Xox padoThI:

Omnpit 1. Jloka3aTenbCTBO HATMYMS TUAPOKCUIIBHBIX TPYIII B MOHO M UCaXapUaax.

K 1 M pactBopa xjopuaa kampius 100aBisor 0,5 M pacTBopa T'MIpPOKCHJAa HATpUS U
IPUJIKBAIOT PAcTBOP TJIIOKO3bl JI0 PAacTBOPEHHUS NEPBOHAYAIBHO 0OOpa30BaBIIEroCs OCaJKa.
Conepxumoe mpoOUPKH B30ANTHIBAIOT. B mpoOupke cMemuBaroT 1 M1 pacTBOpa TIIFOKO3bI, 1 Mt
pacTBopa TMIpOKCH/Ia HATpus U 2 Karu pactBopa cyibdata meau (II). Cogepxxumoe npoOupku
B30anThIBatoT. [lomydeHHbIe pacTBOPBI CaXapaTOB MEIU OCTABJISIOT AJISl CIIEIYIOIIErO OMbITA.

Bompocs! u 3ananus 1. CoctaBpTe ypaBHEHHE 00pa30BaHus caxapaTa KallblIus.

2. Uto Habmonaere npu B3aumoeiicteuu ruapokcuaa meau (I11) ¢ caxapunamu? Hanmummre
COOTBETCTBYIOIINE YPABHEHUS PEAKIIM.

3. Mo’KHO 11 1TaHHbIE peaKLUu OTHECTH K KaUYeCTBEHHBIM Ha caxapa?

OmnbIT 2. OKUCIEHNE MOHO- U IUCAaXapHUI0B.

K momy4yeHHBIM B ombITe 1 HIETOYHBIM pacTBOpaM caxapaToB Meau M00aBisitoT mo 0,5 mu
BOJBI, BCTPSXHUBAIOT COJEPKUMOE MPOOUPOK M OCTOPONKHO HArpeBalOT BEPXHIOID YacCTh
MpOOUPOK HE T0BOAS A0 KurmsueHus. [lomemarT B 4uCTyI0 00e3:KupeHHyI0 mpoOupKy | Kariro
pacTBopa HUTpara cepedpa, MOOaBISAIOT B Hee 2 Kalld pacTBOpa THAPOKCHAA HATPUS U TIO
KawsiM (3—4 KaruM) pacTBOpa aMMHUaka JI0 PAacTBOPEHHs OOpa3yIoOIIErocss Ocaaka OKCHAA



cepebpa (I). B momyueHHBI pacTBOp BHOCAT 1 Kamio pacTBOpa TIIIOKO3BI U OCTOPOXKHO
HarpeBaroT MpoOUpPKy O0e3 KUITSTYCHHS 10 Hadayia MoOypeHus: pacTBOpA.

Bompocer u 3aganus 1. UTo mpouCXOAWT MpU HArpeBaHuWU caxapaToB menu? Hamummre
yYpaBHEHHUS peakiuil. ¥ Kakux pacTBOpPOB M3MEeHEHUH He HaOmonaerca? [Touemy?

2. Y KakHxX YTJIEBOJIOB OTCYTCTBYET MOJIOXHTEIbHAs peakius '"cepeOpsHoro 3epkana’" u
nouemy?

3. Kakme w3 yIJIEBOJOB MOHO Ha3BaThb BOCCTAaHABIMBAKOIMIMMHU, a Kakue
HeBoccTaHapnuBarouMu? Kakyio (yHKIMOHATBHYIO TPYIITY ONPEAEISIIOT TaHHOW peakiuei?

OmnpIT 3. KUCJIOTHBINA THIPOJIN3 KpaxMalia.

B npo6upky HanmBaroT 2 M1 KpaxMaJIbHOTO KJIEHCTepa U TOOABIISIFOT 2 MJI pacTBOpa CEpHOU
kucnoTel. CMech HAarpeBaroT 1O KUIIEHUS M Yepe3 paBHbIC MPOMEKYTKH BpeMEHH (2 MHHYTHI)
IUNETKON oTOuparoT mpodsl pactBopa (mo 0,5 mi) B 5—6 npobupok. B oxnaxaeHHble npoObl
nobaBnstoT mo 1-2 karumm pactBopa Homa B HoaucToM Kanmuu. HarpeBaHue pacTBopa
IpeKpaInaT, Korjaa npobda pacTBopa ¢ HOA0M CTAaHOBUTCS CJIa00-)KENTOH (He M3MEHSIET 1IBETA).
[Tocne oxnaXkaeHust ¢ TUAPOIU3ATOM MPOBOJAT KAUECTBEHHYIO PEAKIUIO Ha IIIFOKO3Y .

KoHTpoJibHBIC BONIPOCHI:

1. Yro obpasyercs npu gobaBieHnu ioaa Kk kpaxmairy? CocTaBbTe CXeMy B3aHMMOICHCTBHS.

2. Ilo kakol cxeme ruApoiauszyeTcs kpaxman? M3MEHSI0T HNpOIyKThl THIIPOJIM3a OKPAaCKy
pacTBopa oga?

3. IlpuBenute GopMyny ManbTO3bl U ypaBHEHHE ee Tuaponu3a. OOmagaeT au MalbTo3a
BOCCTAHABJIMBAIOIIMMU CBOMCTBAaMU?



JlabopaTopnast padora Ne 6
«IBeTHBIE peakuK Ha OENKI»

Ieab: 3aKkpenuTh U IPUMEHUTH 3HaHUS 10 TeMe «L{BeTHbIe peakiun Ha OEIKW», pa3BUTh
NPaKTUYECKHE YMEHUS U HaBBIKU MIPU paboTe ¢ XMMUYECKHM 000pYIOBaHUEM.

O0opynoBaHue U peaKkTUBBI: O€JIOK, KEJIATHH, paCTBOP TMAPOKCHIA HATpHs, Cyibdara
mean (1), koHIIeHTpUpOBaHHAs a30THASI KUCIIOTA, TPOOUPKH, IITATHB.

Xoa pa0doThI:

Omnpit 1. O6HapyxeHue B Oellkax NeNTUIHBIX CBs3el (OMypeToBast peaxiiusl)

Orta peakuus oOyCJIOBJI€HAa HaJM4uMeM B OEJIKOBOH MOJIEKyJie MNENTHIHBIX CBS3EH,
BO3HHMKAIOIIMX NPU B3aUMOJEHCTBUU MOJEKYJ aMHUHOKHCIOT. B pesynbrare B3aumoneicTus
HMOHOB JIByXB&JIEGHTHOM MeAM C MENTUIHBIMH CBA3SIMM B IIEJIOYHOW cpene obOpasyercs
KOMIIJIEKCHOE COEIMHEHHE, OKPAIIEHHOE B KPACHO-(DNOJIETOBBIN IIBET.

K 5 xamnsm uccneayeMoro pactBopa Oenka u kenatuHa jgoOasmsem 3 xarmm 10% p-pa
NaOH u 1 xammo 1 % p-pa CuSO4. Ilpu Hanmuun 6enka B MpOOHPKE MOSBISIETCS YCTOHYHUBOE
CUHE-(HOJIETOBOE OKpaIIMBaHHE.

Omnpit 2. KcanTonpoTenHoBas peaxius

Orta peakuus OCHOBaHAa Ha O00pa30BaHMM HUTPONPOM3BOJIHBIX apPOMATHYECKHX
aMUHOKUCIOT ((eHmnanaHuH, TUPO3MH, Tpunrtodan). HUTponpousBOOHBIE HMEIOT >KEITYIO
OKpPACKy B KUCJIOH CpE€Ji€ U OPaH)KEBYIO — B HEUTPAJIBHOW U IIENOYHBIX Cpefax (Kcanmoc — 1o-
IPEYECKH — KEITHIN).

B 2 npoOupku HanMBaIOT, B IEPBYIO 5 Kamellb pacTBOpa sIMYHOTO Oernka, a BO BTOPYIO — 5
Kaleslb pacTBOpa »JKeJaTHHA. 3ateM B 00e mpoOupku A00aBisioT 1o 3-5 Kamenb
KOHIICHTPUPOBAHHOM a30THOU KHUCJIOTHI. BhImamaeT ocagok CBEpHYBIIEToCs Oeka.

KoHTpoJibHBIE BONIPOCHI:

1. Hamummwure cxemy peakuuu Ouypera ¢ rugpokcugoMm menu (II). Hammuwme kakoro
CTPYKTYPHOTO (pparMeHTa B MOJIEKYJIe HEOOXOAMMO JUISl MTOJIOKUTEIBHON ONypeToBOM peakiun?

2. MOXHO JT1 CYUTATh TAHHYIO PEaKIUI0 KaueCTBEHHOW Ha O0eI0K?

3. B yem mposiBisieTcss JBOWCTBEHHOCTh XMMHMUYECKUX (QYHKIMHA aMUHOKUCIOT? Kak 310
MOJKHO J10Ka3aThb?

4. Yto Takoe neHatyparus oenka?

5. Kakume xauecTBeHHble peakuuu Ha Oenku Bpl m3yumnu? Kakue cTpyKTypHBIE
(bparMeHThI OEJIKOB OHU MO3BOJISIIOT OOHAPYKUTH?


https://pandia.ru/text/category/azot/

JlabopaTopnasi padora Ne 7

«CTpoeHue aromay

Henab: onpenenuts IKCIEPUMEHTATBHBIM MyTEM XapaKTEPUCTUUIECKOE M3ITyUCHHE aTOMa
B BO30YKIEHHOM COCTOSTHUU.

Oo6opynoBanne u peakTuBbl: paphopoBas yaiika, 5-6 MII COUPTA, IINATENb, HATPUH.

Xox padoThI:

OmneiT 1. Onpenenenne JIMHbI BOJIHBL.

DHeprusi Hapy>KHbIX AJIEKTPOHOB BOJIOPO/IA U S- DJIEMEHTOB Ha Pa3IMIHBIX
HSHEPreTUYECKUX YPOBHSIX, 7B

aTOMBI E"1 E E’s E" E’s E’6

Na 3,027 3,547 4,068 4,589 511 5,14

Jns onpenesienust mnHbl BoJiHbI A =NC/AE, noacrasisist u3 tadauibl 1.1 3Hauenus AE u
C B UHUCJIHUTENb, TO MOJIYYUM, UTO:

A=1240,8/ AE (am)

C nomormupio mmaresns B3sul HeOosblIoe KonuuecTBO HaTtpus. B dapdopoByro yamiky
HaI 3 —5 MJI ciupTa, CIUPT MOJDKET M BHEC B IUIaMsl HATPHiA, MOCTYKHBAsl IIMATEIb, YTOOBI
KPYNHUHKHN HATPHS MOCTENEHHO NaAali B IIaMsl.

- BeruricniuM 3HaueHue AE (3B) u anuHy BOJTHBI, HCTIONB3YS TaHHBIC TaOmuIe! 1.1.

AE1=E’- E",

A=1240,8/ AE

- OIpEeJeIUM KaKasi OKpacka COOTBETCTBYET JITMHAM BOJIH.

3HauyeHue JUIMH BOJIH B BUJIUMOM 00JIaCcTH CIEKTpa

A, HM BET
<390 HEBUIUMBIA
390 - 410 ®DUOIETOBBII
420 — 450 Cunnii
470 - 530 3enéHbli
540 — 580 Kénrorin
580 - 610 OpanxeBbIit
620 - 780 KPacCHBIH
> 780 HEBUIUMBIA
- IPUBEJIEM KCIIEPUMEHTAJIbHBIC TaHHbBIE B (hopMe TadIunIe:
Ne AE AE AE, 3B A, HM OnTnyeckuii PesyabTarhl
CIEKTP onbITa
AE1 E's-E"1 2,113 587 OpaHKEBBIN
AE> E's-E"™ 1,593 778 KpacHBII
AE3 E'-E"s 1,072 1157 HEBUIUMBIA
AE4 E's-Es 0,551 2250 HEBUIUMBIN




AEs E'-E’s 0,03 41360 HEBUIUMBIA
AEs E's- EY 2,083 595 OpaHIKeBbIN
AE7 E's-E"™ 1,563 793 HEBUIUMBIN
AEs E's-E"s 1,042 1190 HEBUIUMBIA
AEg E's-E4 0,521 2250 HEBUIUMBIA
AE10 E4-E1 1,562 794 HEBUIUMBIA
AE11 E"4-E" 1,042 1180 HEBUIUMBIA
AE12 E"4-E"s 0,521 2250 HEBUIUMBIA
AE13 E's-E™1 1,041 1191 HEBUIUMBIA
AE14 E"s-E"% 0,521 2250 HEBUIMMBII
AEi1s E2-E" 0,52 2250 HEBUNMBIN

KonTtpoabnbie Bompochi: 1. Mcropus wusydeHust crpoeHus aroma. 2. OCHOBHbIE
CBeleHUs O CTpoeHuu atoMa. 3. Kakoe KOIMUYECTBO 3JE€KTPOHOB, HEMTPOHOB M IPOTOHOB Y
aTOMOB, C ITOPSIAKOBBIM HOMepoM 7, 23 31.

JladbopaTopnasi padora Ne 8
«MogenupoBanue mocTpoeHus nepuoanueckoi Tadmuisl .1, MenneneeBa»

Heab: paccMoTpeTh CTPYKTYpY nepuoanueckoit Tadnumsl J.M. MenneneeBa u HallTH
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XUMUYECKUX JJIEMEHTOB.

OGopynoBaHue U peakTUBbI: IEPUOIUYECKAs TAOIHIIA XUMUUECKUX JIEMEHTOB.

Kpamkue meopemuueckue ceedenusn

B 1896 romy /.M. MeHneneeB OTKpbUI MEPUOJUYECKUN 3aKOH XHUMHUYECKUX
371eMeHTOB: «Ceolicmeo npocmuix men, a mak dce popmel u ceolcmea coeOuHeHuil
9/1EMEHMO8 HAXO00AMCA 6 NEPUOOUUECKOU 3A6UCUMOCHU OM BEIUYUHbI AMOMHBIX 6€CO6
971eMEHMO08)).

3a OCHOBY NEpUOAMYECKON CHCTEMbl OH OepeT He TONBKO aTOMHYI0 Maccy, HO W
XUMHUYECKHE CBOMCTBA 3JIEMEHTOB.

HN3MeHeHne XHUMHUYECKUX CBOMCTB IPHU MOCIEIOBATENIBHOM IEPEXOAE OT BJIEMEHTa K
AJIEMEHTY MNPOUCXOAUT MOCPEICTBOM OTpULAHMSA. BHyTpH mnepuoga mpoUCXOOUT OTPULIAHUE
OJIHUX CBOMCTB (METAJUIMYECKUX) IPYTHUMHU, IPSIMO IPOTUBOMOIOKHBIMU (HEMETAJUIMYECKUMHU ).

Kaxnprit mepuos 3aBepmraetcst 01aropogHbIM SJIEMEHTOM, KOTOPBIA TaK K€ SBIISICTCS
OTPULIAHUEM MPEBITYLIETO.

HoBelii mepuon HauumHaeTcss C JJEMEHTa, Kak Obl TOBTOPSIOIIETO CBOMCTBA
MPEIIIECTBYIONIET0, HO 3TO TIOBTOPEHHE MTPOUCXOIUT Ha WHOM, O0JIee BRICOKOI OCHOBE.

B nepuoanueckoil cucreme BHIHO, KaK KOJWYECTBEHHbIE M3MEHEHHMs (aTOMHas Macca)
MPUBOAAT K KAueCTBEHHBIM (XMMUYECKHE CBOMCTBA) M, NOWAS A0 OMPENEIIEHHOTO TMpeiena,
HE3HAYMTEIIbHOEC U3MEHEHUE KOJIMYECTBA MPUBOJUT K PE3KOMY M3MEHEHHUIO KayecTBa - CKAuKy,
Harpumep ot F k Ne, ot Ne k Na.



Taxkum oOpazoM, CBOMCTBA XMMHUYECKHUX AJIIEMEHTOB MO MEpe BO3pACTaHUS MX aTOMHBIX
MacC UMEIOT NEPUOANIYECKHI XapaKTep.

[Mepuoanueckuii 3akoH Obul opopmien [[.J. MenneneeBbiM B BUIE MEPUOAUYECKON
CHCTEMBbI DJIEMEHTOB.

Ilepuoo - 370 TOPU3OHTAIBHBIN psAJl 3JIEMEHTOB, B KOTOPOM CBOWCTBAa M3MEHSIOTCS OT
TUMUYHOTO METaJlJla JI0 TUIMYHOTO HEMETallyla U 3aKaH4YMBAIOTCS OJIarOpoAHBIM Ta3oM (3a
MCKIIFOYEHHEM TI0Ka CEBbMOTO TIEPHOIA).

I'pynna - BepTHKajbHAas TPYNIHPOBKA HIEMEHTOB, B KOTOPOW OJMH TIOJ JPYTUM
Pa3MeIeHbI CXOHBIE MKy COOOM 2JIEMEHTHI.

B coBpemeHHOl nepruoaNMYeCcKOl CUCTEME BCero BoceMb rpynn. Kaxnas u3 HUX nenurces
HAa TJIaBHYIO U MOOOYHYIO MOATPY L

I'nagnsie noozpynnut 06pa30BaHbl BEPTUKAIBHBIMU PAAMU SJIEMEHTOB, HAUMHAIOIIMXCS
C DJIEMEHTOB MaJIbIX NEPUOJIOB, B KOTOPBIX CBEPXY BHHU3 HAPACTAIOT METANINYECKHUE CBOMCTRBA.

Ilo6ounble nOOZpynnbl COCTABISIIOT TOJBKO 3JIEMEHTHI OONBINHMX MEPHOAOB, BCE OHU
SIBJISIFOTCSI METAJUTAMHU M OOBEAMHSIOTCS 110 CXOIHBIM TIPU3HAKaM.

B 1911 rony Pe3zepdopn Bbickazan runoTe3y o IIaHETapHOM cTpoeHuu atoMa. CorinacHo
3TO} THIOTE3€ aTOM TIpeJICTaBIsgeT coOOH CHCTeMy M3 O4eHb MajIoro mo pasmepam spa (10 12 -
10 13 cM), BOKpYT KOTOPOTO 1O KPYrOBBIM OpOMTAM JABMKETCA TAaKOE YHCIO SIEKTPOHOB, UTO
OHHM CBOMM OTPHULATEIbHBIM 3apsA0M HEUTPATU3YIOT MOJIOKUTEIbHBINA 3apsia A1pa.

[TonoxkeHuto dSIEKTpOHA Ha KAXKIOW M3 CTAMOHAPHBIX OPOUT COOTBETCTBYET
OMpeJIeTICHHBIN 3anac sHepruu aroma. Kora 31eKkTpoH JBUXKETCA 10 IEPBOM OpOUTE, MPOUYHOCTH
€ro CBS3U C SPOM MaKCHUMajbHas, a 3almac SHEPruM MUHUMAaJIbHBIA. Takoe cocTositHue aroma
Ha3bIBACTCSI HOPMATbHBIM.

Ecnum moxgBectn »HEpruto K aToMy, TO JJIEKTPOH TEPEMECTHUTCS Ha OJHY U3 Oojee
YAQJICHHBIX OpOUT; TPH ITOM MPOYHOCTH CBSI3M €T0 C SAPOM YMEHBIIUTCS, a 3amac dHEPruu
aToMa yBeJMUUTCS. Takoe COCTOSHUS aTOMa HAa3bIBACTCS 8030YHCOEHHBIM.

Jlnst xapakTepucTUku opOuThI Bop BBen keanmosoe wucio, BIOCICICTBUH TOJTyIHBIIICE
Ha3BaHUE 21A6H020 h. Uuclio OpOHUT dJleMeHTa OmpeneNseTcs HOMEpoM Tmepuoaa. Tak Kak
MEepPUOJIOB CEMb, TO paznuyaror 1, 2, 3, 4, 5, 6, 7-ii ypoBHU SHEPIHH, KOTOPbIE HA3bIBAIOT TaKKeE
KBAHTOBBIMH CJIOSIMHU.

zls(:)) |

[Tpumep: 2892

DNEKTPOH MOKET HAXOAUTHCS B TFOO0H TOUKE MPOCTPaHCTBA BOKPYT sipa. [ToaTomy
KBAHTOBAs MEXaHHUKA BBOJIUT TIOHSATUE 2JIEKMPOHHO20 001aKa. DICKTPOHHOE 00JIaKO MOKET
UMETh Pa3HYyIO0 FEOMETPUUECKYIO (OpMYy.

Y aTroma Bojopo/ia, 00JaJar0IET0 OJHUM YJIEKTPOHOM, OpOUTAIb C(hepruIeCKH
CHMMETpHYHA U Ha3bIBaeTCs 1S— opéumansio (1 -kBaHTOBOE YKCIIO, S - TUI opOuTanu). Tak
Ha3blBaeMble OpOUTANIN NIEPBOro TUNA — S -opOumanu. OpOUTaIN BTOPOro TUIA-P -



opoumanu SBIAIOTCA BRITAHYTHIMH. OOIacTh HAXOXKICHHS HIIEKTPOHA - TO 110 OJHY , TO TIO
JPYTYIO CTOPOHY OT siipa. DTH CMEXHBIE 00s1aka 00pa3yloT BMECTE HEYTO BPOJE TaHTEH.

OpOwutanu Tpetbero tuna — d — opoumanu MMerOT OoJee CI0KHYI0 GopMy - OHH
IPE/ICTAaBISIOT COOOM Kak OBl IBE CKpEILICHHBIE TaHTeNH, a -f- opoumanu obGpazyrot eme Gomnee
CJIO’KHBIE 00J1aka (OpOUTaI YETBEPTOTO THIIA).

tikry

MaKcHMANbHOE YHCIIO IEKTPOHOB, Pa3MENIAIONINXCS Ha KaXKIOM TIOypPOBHE, PAaBHO:
S-2 saexrpona (S?);
p - 6 anexkmponos (p°);

d-102nexmponos (d*°); sl 4 & :d

f-14 snexTponon(f**); 8 \;,:__ i%

PacnipeneneHue 3J€KTPOHOB B aTOMax 110 g 3 ~‘-f:-:- 3p

SHEPreTHYECKUM YPOBHSIM H MOy POBHIM A Se———4
M300pakaloT B BUJIE TaK HA3BIBAEMbIX g y P 2

INEKMPOHHBIX hopmyIL. g’" T ———2
Hampumep, aiekrporHas GpopMmyJia o

(xoH(pUrypauus) aroma HaTpus, %

3apuMarolero 11-e Mmecto B 1 3-)uepre‘m:-__n ORY DOBHH Is
MEPHOANIECKOM CHCTEME, BRIPA3UTCS TaK: . yeckHe

11 Na 1s? 25? 2p® 3s™. YpOBHH

CTpyKTypy DJIEKTPOHHBIX 000J04Y€K aTOMOB Puc, 2.3, Cxema noapasnoeneHus

4acTO N300pakaroT rpadMuecKu IpHU ITOMOIIH SHEPreTHYECKHX YPOBHEH Ha MOx-

IHepzemuueckux aueex (SIEKTPOHHBIX CTPYKTYP). YPOBHH

Taxkum 06pa3om, aTOM COCTOMT U3 SAPA U AIEKTPOHOB, AJIPO - U3 MPOTOHOB U HEUTPOHOB.

Uuco 2IeKTPOHOB € ¥ TTPOTOHOB P , @ TAKXKE 3aps/l Sapa ONMPEACITISTIOTCS TOPSIKOBBIM
HOMEpOM djieMeHTa (yctaHoBieH Mo3sesnem B 1913 roay), a uncio HeitpoHoB N - 1o pazHocTu
MeX1y aTOMHOM Maccoil U MOPsSIKOBBIM HOMEPOM HampuMep:

aist atoma N P - 15 p*, 15 e m N: 31-15 =16

DneMeHThl B iepuoanueckoi cucreme [[.1. MenzeneeBa pacnonoxkeHbl CTPOTro
MOCJIEIOBATEIHLHO B TIOPSJIKE BO3pACTaHUS 3apsija sijep UX aTOMOB. BennunHa 1moioXuTeasHOro
3apsiia aTOMHOTO SI7[pa, BO3PACTAET OT DJIEMEHTA K 3JIEMEHTY Ha €IMHUILY. DTU KOJMYECTBEHHbIE
W3MEHEHUsT 00yCIaBINBAIOT KAYECTBEHHBIC H3MEHEHHUSI, IOBTOPEHUE CBOMCTB B HOBOM TIEPHO/IE
MIPOUCXOANT Ha OoJiee BRICOKOH ocHOBe. [loaTomy mepuoanueckuii 3akon [[.11. MennaeneeBa B
HacToslIee BpeMs GopMyIHpyeTcs Tak:

Ceoiicmea xumuueckux 371eMeHmMO8 HAX00AMCA 6 REPUOOUYECKOU 3A6UCUMOCIU OM
3apa0a ux amomMHuix saoep.

Xox padoThI:
1. I3yunTh TEOpETUUECKOE OOOCHOBAHHE.
2. BBIMOTHUTE NIPEeAJIOKEHHBIC 3aaHUS.



3. CocTtaBUTH OTYET.

3amanue Ne 1

1 BapuaHT.

Pacnonoxuts xumuueckue 3nemertsl Na, H, Mg, O, F, Al, Cl, Fe B nopsiakxe
BO3pACTaHUS OTHOCUTEIIBHBIX ATOMHBIX MACC, pa3/IeNTh UX Ha METAJUIbI U HEMETAILIBI.

2 BapuaHT.

Pacriontoxxute xumudeckue anementel Ne, N, Cr, Ar, Au, Zn, S, P B iopsinke
BO3pAaCTaHUS OTHOCUTEIIBHBIX ATOMHBIX MACC, Pa3JICINTh UX Ha METAJUIBI U HEMETAILIBI.

3aganue Ne 2

JlaTh XapaKTePUCTHKY XUMHUUYECKUM JIEMEHTaM I10 TUIaHy:

1. [TonoxeHue 31eMeHTa B MEPUOINIECKON CUCTEME

-TIOPSIIKOBBIN HOMED

- IePHOJ]

-rpyrmna

- TOATpyIIa

- OTHOCHTEIIbHAS aTOMHAs Macca

2. CTpoeHue aToMa 3JIeMEHTa:

-3apsj siIpa aToma

-popmyna coctaBa aToMa (KOJIMYECTBO IPOTOHOB, IIEKTPOHOB, HEUTPOHOB)

-KOJIMYECTBO YHEPTeTUYECKUX YPOBHEH U pa3MeIlleHUE Ha HUX JIEKTPOHOB

-3JIeKTpOHHAs popmya (KoH(UTypaLus)

- rpaduueckas popmyna

- METaJUI VI HEMETAJII

3amanue Ne 3

3anuimmte cBegeHus no snementaM Ne3-Ne9 B Tabnuiry

XUMHUYECKUI ITopsiakoBeIii Ar OneKkTpoHHas
CHMBOJI HOMED (oTHOCHT.aTOM.Macca) | ¢opMyIa dJIeMeHTa
Li
Be...

CdopmynupyiiTe BBISBICHHYIO 3aKOHOMEPHOCTh, HCXO/SI U3 JAHHBIX TaOJIUIIBL.

KoHTpoJibHBIE BONIPOCHI:

1. ®opmynupoBka nepuoandeckoro 3akona J[.1. Menneneena.

2. Yto Ha3bIBaeTCA MEPUOIOM?

3. Yro Takoe rpynmna?

4. Kak n3MeHsI0TCS CBOMCTBA XUMUYECKUX JIEMEHTOB B IIEPUOAX U ITOYEMY ?

5. Kak u3meHstoTcst CBoMCTBa XUMHUECKUX 3JIEMEHTOB B IPYIINAX U ouyeMy?

JlaGopaTropunasi padora Ne 9
«JlucnepcHbIE CUCTEMBD)

Heab: u3yunth crocoObl MPUTOTOBIECHUS dMYJIbCHIA M CYCIEH3MH, 0TpabOTaTh HABBIKU
AKCTICPUMEHTAIBHONW Pa0OThI, COOJIO/IAasi TEXHUKY O€30MacHOCTH TMpH  paboTre B KaOWHETE
XUMUHU.

OO0opynoBaHue W peakTBBI: CTyllKa C IMECTUKOM, CTEKJISIHHBIM CTakaH, CTEKJISIHHas
najoyJka, Boja, Mel (kapOoHar kanbius), [IAB (amynerarop).

Kpamkue meopemuueckue ceedenus

UucThle BelecTBa B MPUPOJIE BCTPEUAIOTCA OUYEHDb PEJIKO, Yallle BEIIECTBA BCTPEUAIOTCA B

BH/JIE CMECEH.



Boznyx mpencraBnser co0oil cMech KMCIOPOAA, YIIEKHCIOro ras3a, a30Ta U HEKOTOPBIX
JpyTUX Ta30oB; MOPCKas BOJA - CMECh BOJbl U COJICH; MOJOKO - CMECh BOBI, KHpa, O€lKa;
METAJUINYECKHUE U3/EUS - CMECH Pa3HBIX METANIOB, KOTOPbIE HA3bIBAIOTCS CIUIaBaMHU.

CrnoBo "cMecs" mpou3omwIo oT ¢ia0B ""cMemuBare”, 'nepeMemmnBaTh"

CmecbCoCTOUT U3 ABYX H Ooiee KOMITOHCHTOB, HaXOJAAIIHUXCA B HCEMOCPCACTBCHHOM

KOHTaKTe JIpYT C IpyroM. PaccMoTpute pucyHoK:

YHCTOE YHCTOS
BELECTBO BELISCTRO

Ll
CMEC ;\:"‘O—?O/.f
BELHECTB
CmecHu, B KOTOPBIX YaCTUYKHA COCTABJISIONIMX WX BEHICCTB BHUIHBI HEBOOPYKEHHBIM
[J1a30M WJIU [10J1 MUKPOCKOIIOM, Ha3bIBaIOT HEOTHOPOIHBIMU, WU cemepozentbimu. CMecH, pu
00pa30oBaHNM KOTOPBIX BELIECTBA JIPOOSATCS HA MeIbYalIliue YacTHUIlbl (MOJIEKYJIbI, HOHbI), HE

Pa3sIuYruMBIC JaK€ B MUKPOCKOII, HA3bIBaAOT OAHOPOJHBIMHA, NI 2OMO2EHHbIMU.

CpCI[I/I BCETO MHOFOO6paBI/IH cMeceil oco0oe MeCTO 3aHHMaloT reTCPOrcHHbIC.
FGTCPOFGHHHG CMCCH MOT'yT COCTOATH KakK U3 PpPAaBHOMCPHO, TaK W H3 HCEPABHOMCPHO
pacnpeaciiCHHbIX  KOMIIOHCHTOB. B nepBoOM  Ciiydac T CTCPOrCHHBIC CMCCHU HA3bBIBAIOT
AUCTICPCHBIMH CUCTCMAMMU.

JHucnepcuvle cucmemul — 3TO TCTEPOTCHHBIC CUCTEMBI, B KOTOPLIX OAHO BEIICCTBO B BUC
MCJIKUX YaCTull PAaBHOMCPHO pacCrnpeacic€cHo B OPYyToM. B 3aBmcumocTtu oOT arperaTaoro
COCTOAHUSA Pa3JIMYarOT CICAYOIUE TUCIICPCHBIC CUCTEMBI.

K‘IEECHEI}PH{ELT_E'IH OJHCTIEPCHBIX CHCTEM IO arperaTHOMY COCTOAHMIID

S OucnepcHan daaza | OboanaueHue Tun cucTemel MNpumep
cpega
CHCTEMEI C
["azoobpaanan rir fnyKTyaure Atmocepa Jemnu
NNOTHOCTH
["azoobpaaHan il dr Rt pinim G TymaH, kydesrlie obnaka, Tyuw,
cmor
ot i Aszpozonu TabauHelid gbIM, YroneHaA W
(ABIMBL, NBINL) KOCMUYECKaRA NelNk
A e Y (DNoTAUNOHHEIE, NPOTUBONOXAPHEIE
azoobpa3aHan s Hli i M 4pYTMe NeHkl, ra3npoOBaHHLIE
HanUTKM
Angkan Augkan HIH SMynNBCHAN Monoko, Kpemel, NpupogHan Hedis
Bagecw B npupoHLIX BOAAX, 30NK
Teepnan T CycneHanm, nexel MEeTannoe, "CTPOWTENLHLIA
pacTeop”, NacTel, NYNLMkI
MNopucTeie w Memaa, cennkarens,
["azoo0bpa3anHan it KanWnnApHeIe SKTWBWPOBAHHLIE YIMKW, ra3obeToH,
CUCTEMEI, KCEporen NEHOrMNC, NeHoNonUMEpEI
MopucTeie w AncopbeHTel, NOYBLI, BNAMHBIE
Teepaan Hugran T KanunnApHeIe PYHTEI, HEKOTOPEIE MUHEpank
CUCTEMbI, TEMK (onan, #emuyr, Buproaa). cTyoHA
Cnnagkl, MUHepank!, CUTann.,




JlucrepcHple CUCTEMBI IIMPOKO PACIpOCTPAHEHBI B NPHUPOAE B BUIE IbUICH, JBIMOB,
TyMaHOB, II€H, TKAHEBON JKUJKOCTH PACTEHUI U KUBBIX OpraHu3MoB. [IpuMeHsI0TCS B TEXHUKE,
CTPOUTENICTBE B BUJE IIEMEHTOB, JIAKOB, KpPAcoOK, TKaHEH, pa3iMyYHbIX HNOPOIIKOOOpa3HbIX
CTPOUTENIbHBIX MaTePUajIOB, IEHOIJIACTOB U T.JI.

To BemiecTBO, KOTOPOE paclpeesieHO B IPYroM, Ha3bIBAIOT ducnepcHou ghaso.

BGI_HGCTBO, B KOTOPOM pacnpeaciicHa 1ucriepCHas (1)33&, HOCHUT Ha3BaHUEC OMCI'ZGDCMOHHOI:Z

cpeownl.
Knaccudukanus IUCepCHBIX CUCTEM MOXKET OBITh IMPE/ICTABJICHA CISAYIOINIMM 00pa3oM:

JUCIIEPCHBIE CHMCTEMBI

OMYyIbBCHHA
Basecu Cycnensuu
Aspozomu
Temn
Konnoudnwvie
cucmemvt
3o0au

[To pazmepy vacTuil gucnepcHou (a3bl pa3IuyaroT:
*2pyboducnepcHuvle cucmemvl (B3BeCH) — pazmep dactuil 6osee 100 HM;

*monkooucnepcHule (KOLIoUuOHble) CACTEMBI — pa3mep dactuil oT 1 10 100 HM.

Omynbcusa — 3T0 TpyOOaUCIIEpCHas CUCTEMa, COCTOsAIIas M3 JIByX HE CMEUIMBAIOLIUXCS
JPYT C IPYrOM KUAKOCTEH (Macio U BOAa).

Cycnenszus — 310 TpyOOAUCIIEpCHAs CUCTEMa C TBEPAOH AMCIepCcHOM (a3oil M KUIKOH
JUCIIEPCUOHHOM CpeZIoN (CTPOUTENBHBIE PACTBOPBI: IEMEHTHBIN pacTBOp, OETOH).

Asposzonu — 3TO TpyOOAMCIIEPCHBIE CHUCTEMBI, B KOTOPBIX JHMCIIEPCHOHHOW Cpemoit
ABIIIETCS BO3/AYX, a JIUCHEPCHOI (pa3oil KameiabKu >KUAKOCTH (oOiaka, JaKk Ajsi BOJIOC) HIIU
YaCTHUIIbI TBEPJIOTO BEIIECTBA (ITBUIEBOE 00JIAKO, CMOT).

Lenu — oco0oe cTyJHE0Opa3HOE KOJUIOUIHOE COCTOSIHUE (MapMenal, X0JI0el).

3oau _— 3TO KOJJIOMJHBIE CHUCTEMBI, B KOTOPBIX IHCIIEPCHOHHOHN Cpenol sBisercs
AKHJIKOCTb, a TUCTIEPCHOM (a30ii — TBEp/10€ BEIIECTBO.

Oxpyxarmuil Hac MHp MpeJICTaBlIseT COOOW KpacoyHOE MHOrooOpasue pa3IudHbIX
JIMICTIEPCHBIX CHCTEM.

Onruyeckye CBOWCTBA KOMIOUIHBIX CHCTEM.

JlaBHO OBIJIO 3aMEUeHO, YTO ITyTh CBETOBOTO JIy4a, MPOXOJSIIETO Yepe3 COBEPIIECHHO
IPO3payHbIi KOJUIOMJIHBIA PACTBOP 30JI0TA, CTAHOBUTCA BHJUMBIM, €CIU paccMaTpuBaTh €ro
cOOKy Ha TeMHOM ¢oHe. DTO SBJICHHE TOJYyYWIO Ha3BaHue »3¢dekra TuHAamss, OHO

BBI3BIBACTCA PACCCAHHUECM CBCTA KOJJIOMAHBIMHM YaCTHIIAMM. HOZ[O6HOC ABJICHUC, BCEPOATHO,

3HAKOMO KaXJIO0My, KTO Ha6JHO,[[aJ'I 34 CBC€TOBBIM JIYYOM, IIPOXOAAIIHUM TOHKHUM ITYYKOM B

TEMHOM TIOMEIIEHUH (HAampuMep, B KHHOTEATpe), WIK 3a Jy4OM HPOKEKTopa Ha TeMHOM (oHe


https://chem21.info/info/778082
https://chem21.info/info/1833328
https://chem21.info/info/2670
https://chem21.info/info/6288
https://chem21.info/info/8026
https://chem21.info/info/94578
https://chem21.info/info/1833328

HOYHOTr'o Heoa. .Hy‘l BUJCH CO CTOPOHEBI TOJBKO B TCX CiIydasX, KOrjJa Ha IyTH €Iro UMCIOTCA B
OOIBIIIOM YHCIIC MEIKHE YaCTHUIIbI IIBIJIM UJIK TYMaHa, paCCCUBAIONINE CBET.

OnTHYecKHe CBOMCTBA AUCIICPCHBIX CUCTEM HUCIHOJIB3YHOTCA Ha HPAKTUKE IJISI U3YUCHUA
HX CTPYKTYPBI, OIIPECACICHUA pa3MEpPOB, d)ODMbI YacCTHUIl 1 UX KOHOCHTpANU.

KOJIJ'IOI/II[HBIC PacTBOPhLI OTJIIMYAKOTCAd OT HMCTHHHBIX TCEM, 4YTO HMX YaCTUIBI CHIIBHO

pacceuBarOT HpOXOI[HH_II/Iﬁ YCpe3 HUX CBCT U ACJIAIOT 3aMCTHBIM IIYTh HNPOMYIICHHOI'O CBETOBOT'O

ayya (3¢ dext Tunnans).B pesynbrare HabmoaeTcs paccesHue cBeta (T. €. HEYNOPSIOUEHHOE,
HaIpaBJIEHHOE PAaBHOMEPHO BO BCE CTOPOHBI OTPAXKEHHUE), KOTOpPOe HasbIBaeTcs A(dexTom
TuHgANIs B 4eCTh UPIAHICKOTO (U3WKa, BIEPBBIC OOBSICHUBIICTO 3TO sBJICHUE. PacTBOpamu
Ha3bIBAIOTCS. CMECH, B KOTOPBIX YACTHIIBI HACTOJILKO MAaJbl, YTO OHU HE OCAXKIAITCS, HE
npuBoAT K 3pdexty Tunmansg u He BUIHBI AaXKe MPH OOJIbIIOM YBEJINYECHUH.

KonnougHbi pacTeop McTuHHBIA pacTsop

Xon pa0dorbI:

Onvim Nel. Ilpuzomoesnenue cycnenzuu Kapoonama Kaaivyus 6 600e

B crynky momecTtuTh Kycouek wmena (kKapOoHaTa KalblHsl) W pacTepeTh €ro Jo
MOPOIIKOOOPA3HOTO COCTOSIHUSA. B CTEKIISTHHBINA CTakaH HACHINATh JIOKKY pacTepToro Meia, npu
NepeMEeIIMBaHUH CTEKIIIHHOM MaJouyKoi 100aBUTh BOJIBI.

3anumuTe HaOmoAeHua. Ha 4To moxoxa mnonxy4eHHas cMech?
Onovim No2. Ilonyuenue amynscuu MOmopHoz2o macia

B mpoOupky HanelTe Y4 4acTh BOABI M CTOJBKO kK€ Macia. THiaTensHO MepeMelaiTe.
Jo6asbre kamumo [TAB (sMyneraropa) u nepemeniaiire emg pas.

CpaBHUTE pe3ynbTaThl. 3aNUIINATE HAOTIOACHMSI.

Onvim Ne3. O3nakomnenue co c0icCmeamu OUCHEPCHBIX CUCHEM

XapakTepucTuKa Buabl nucnepcHbIX cucTeM
JIUCTIEPCHBIX CUCTEM Asposon | Omyn | Cycnen3 | Komnounnel | Mctunnble
U bCUU U € pacTBOpPHI | PpacTBOPHI
Cocra | lucnepcHas dasa
B Jucnepcuonnas
cpena
[Tpumepsr (momoaHUTE Myxka | Mono | 3yOHas PactBop PactBop
CIIMCOK) KO nacTa Kpaxmasa caxapa

P A3MCPbI HaCTHUIL

Bremnnii Bun. D¢ dext
Tuanang

CrocoOHOCTE OCaXKIATHCA



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

KoHTpoJibHBIE BONIPOCHI:

1. OxapakTtepusyiiTe MOHSATHE <«JIUCHEpCHas cuctemay. UYeMm [uCHEpcHas cucTeMa
OTIIMYAETCS OT OCTAIBHBIX CMeceit?

2. Kakue TuMnbl TUCTIEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSIHUSI CPEbl 1
da3el Bel 3Haere? IlpuBenute nmpumepbl. OXapakTepu3yiTe UX 3HAYCHHE B MPUPOJC U JKU3HH
YyeJI0BeKa.

3. Kakue cucreMbl HasplBaloT rpyooaucnepcHeiMu? Ha kakue rpynmbl OHM AensTcs?
Kaxoit npu3Hak JexXuT B OCHOBE Kiaccudukanuu? [IpuBeaure nmpuMepsl.

4. Kakue cucTtembl Ha3bIBalOT TOHKOAMCHEpPCHbIMU? Ha kakue rpynmbel OHM JensTcs?
Kakoli mpu3HakK JIeKUT B OCHOBE Takoii kinaccudukanuu? [Ipuennure npumMepsl.

5. Kak oTau4uTh UCTUHHBIN pacTBOp OT KosutouaHoro? Kakoe siBIeHUE JIEKUT B OCHOBE
addexra Tunmansa?

6. Kakue mpoiiecchl, MPOUCXOIAIINE B JAUCIEPCHBIX CUCTEMAax, OTPAHUUYMBAIOT CPOK
TOJTHOCTH TIPOYKTOB, JICKAPCTBEHHBIX U KOCMETHUECKHUX MpEernapaToB?

Jlaboparopnasi padora Ne 10
«CKOpOCTh XUMUYECKOU PeaKIum»
Heab: U3yuuTh BIUSHUE CKOPOCTU XUMUYECKOM PEAKIIUU OT pa3HbIX (PaKTOPOB.

Oo0opynoBaHue U peaKTUBBI: COJIIHAS KUCJIOTA, YKCYCHAsl KUCJIOTA, IIMHK B rpaHyJiax,
MarHuii, MEJIHBII KYIOpPOC, KYCOK >KEJIe3HOW MPOBOJIOKH, TIOPOIIOK JKeie3a, cyiabparoM meau
(IT), Boa, XMMUYECKU CTaKaH, MPOOUPOK, ITATHB, ACPKATENb JIJIs1 TPOOHPOK.

Xoa padoTbI:

OmnbiT Ne 1. 3aBUCMMOCTBh CKOPOCTH PEAKLIUU OT MPUPO/IbI PEArupyOLIUX BEIIECTB

. H3yuenue enusanus npupoowvl KUCI0mobl

B omny npoOupky HamuBaeM pacTBOpP COJISTHOM KHCIOTHI, @ B JIPYTYIO — CTOJBKO K€
YKCYCHOU (IIpUMEPHO OJMHAKOBOW KOHIEHTpauuu). OIHOBPEMEHHO IOMEIIaeM B HHUX IO
rpaHyJe nuHKa. B o0enx npoOupkax MpoTekaeT peakiys 3aMeIIeHNs ¢ BblIeJIeHHEM BOJOPO/Ia:

Zn + 2HCI = ZnCl2 + H2?

Zn + 2CH3COOH = Zn(CH3COO0)2 + H2?1

B npobupke ¢ yKCycHOM KHCIOTOM BOAOPOJ BBIAENAETCS C MEHBUIEH CKOPOCTBIO. DTO
MOKHO OOBACHUTH TE€M, UTO YKCYCHAsl KUCJIOTa 00JIaJaeT MEHbIIMMH KHCIOTHBIMU CBONCTBAMU
10 CPAaBHEHUIO C COJITHOW KUCIIOTOM.

. H3yyenue enuanus npupoovl memaina

B nBe mpoOupku HaTBEEM OJMHAKOBOE KOJHYECTBO COJSTHOW KUCIOTHI U OJHOBPEMEHHO
MIOMECTUM B HUX M0 KyCOUYKY METAJUIOB pa3HOW MPUPObI: LIMHKA U MAarHus. Y paBHEHHs JaHHBIX
peaKLnii:

Zn + 2HCI = ZnCl2 + H2?1

Mg + 2HCI = MgCl2 + Hz2?1

Peakuust consiHONM KHUCIOTBI C MarHHUEM NpPOTEKaeT C OOJbllIeld CKOPOCThIO, TaK Kak
WHTEHCHUBHEE BBIIENSACTCA BOJOPOA. Marumii — GoJjiee aKTHUBHBIM MeTall, 4YeM IMHK (MarHui
CTOUT B PSIIy HAMPSKEHHUM JIeBee [IMHKA).

Ompir  Ne 2. 3aBUCMMOCTb CKOPOCTM pPE€akUMH OT IUIOAAUM TOBEPXHOCTH
COTNPUKOCHOBEHUS PEarupyronux BEIeCcTB

o H3yuenue  enusHus ~ cmenenmu  uzmenvbdeHus:  eeuwjecmea  (NOGEPXHOCMU
CONPUKOCHOBEHUSL Peazupyiouux euecms).

B 1Be mnpoOupku HambeM MPUMEPHO MO 2 M pacTBOpa METHOTO KyIopoca.
OOHOBPEMEHHO IMOMECTHM B OJHY MPOOMPKY KYCOK JKEJIE3HOW IMPOBOJIOKH, a B APYTYIO —


https://interneturok.ru/lesson/chemistry/9-klass/bhimicheskaya-svyaz-elektroliticheskaya-dissociaciyab/skorost-himicheskih-reaktsiy-laboratornaya-rabota#mediaplayer
https://interneturok.ru/lesson/chemistry/9-klass/bhimicheskaya-svyaz-elektroliticheskaya-dissociaciyab/skorost-himicheskih-reaktsiy-laboratornaya-rabota#mediaplayer
https://interneturok.ru/lesson/chemistry/9-klass/bhimicheskaya-svyaz-elektroliticheskaya-dissociaciyab/skorost-himicheskih-reaktsiy-laboratornaya-rabota#mediaplayer

JKeJIe3HbIN TopoIIok. B o0eux mpoOupkax MPOTEKAeT peakius 3aMEIICHHs] B COOTBETCTBUH C
ypaBHEHUEM:

Fe + CuSO4 = FeSO4 + Cu|

O mpoTekaHUUW peakluu 3amerieHus Mexay cyiabdatom Menu (II) u xemne3oM MOXXHO
CYyJWTh TO BBIJCJICHUIO W3 pacTBOpa BEHIECTBAa KpacHO-Oyporo 1mBera — meau. l[lpusHaku
peakiuu ObICTpee MOSBUIUCH B MPOOUPKE C MOPOIIKOM JKeje3a, T. K. MOPOIIOK jKelle3a UMeeT
0OJIBbIIYIO IJIOLIAb IMOBEPXHOCTH COINPHUKOCHOBEHHUS C PAacTBOPOM MEIHOro Kymopoca. Mbl
BUJIUM, YTO U3MEJIbUYECHHE BEIIECTBA IPUBOJUT K MOBBIIIEHUIO CKOPOCTH PEAKIIUH.

OmnbIT Ne 3. 3aBUCMMOCTb CKOPOCTH PEAKLIUU OT KOHLEHTPAIIMU UCXOIHBIX BELECTB

B nBe mpoOupku momecTuM 1Mo 2 TpaHyJbl IIMHKA H OCTOPOXKHO IMPHIBEM PACTBOPHI
YKCYCHOW KHUCIIOTBI: B IEpBYI0 MpoOHpKy — 9%-HbIil yKkcyc, a Bo BTopyto — 7/0%-Hy10 KHCIIOTY.
Peakuus npotekaer ObicTpee B TOM MpOOMpKe, B KOTOpPOW Oouibllie KOHUEHTpaLus YKCyCHON
KHCJIOTHI.

OmnbIT Ne 4. 3aBUCHUMOCTB CKOPOCTH PEAKIIMU OT TEMIIEPATYPhI

B naBe mpoOupku ¢ CONSHOW KHUCIOTOM OJWHAKOBOM KOHIEHTpanuu no6aBuM 1o 1
rpanyine nuHka. OaHy U3 NpoOUpPOK MOMECTHM B CTaKaH ¢ ropsdeit Bogoil. Habmonaem, uro npu
HarpeBaHUU CKOPOCTh BBIJEICHUS BOJOpoa yBeauuuBaeTcsi. CKOPOCTbh PEaKIUU 3aBUCUT OT
TEeMIIepaTypbl, IPU KOTOPOM OHA TTPOBOUTCSI.

KoHTpoJibHBIC BONIPOCHI:

1. [aiiTe onpeneneHre CKOPOCTH XUMMUYECKON peakinu?

2. Kakue (akxTopbl BIUSIOT HA CKOPOCTh XUMHYECKON peaKIuu?

3. [oueMy mpOAYKTHI MUTAHUS CIEAYET XPAaHUTh B XOJIOAUIbLHUKE?

JlabopaTopnasi padora Ne 11
«I'maponus conen»

Heab: o3HaKoMmiIeHHWE C TMpOIECCAMM, MPOUCXOMAIIUMH IPU PACTBOPEHHH B BOJE
Pa3IMYHBIX MO COCTABY COJIEH.

Oo6opynoBanue u peaktuBbl: pactBopsl coneit: KCl, Na2CO3, Al2(SO4)3, (NH4)2CO3,
CH3COONa, Boja, nuHAMKaTOpHas Oymara,

Kpamkue meopemuueckue ceedenus

T'uoponusz coneii — 370 OOMEHHOE B3aUMOJICHCTBHE HOHOB COJIM C MOJIEKYJIaMH BOJIbI, B
pe3yJbTaTe KoToporo oOpasyercs ciaalblii ayeKTponut. [Ipu 3ToM cMmemaeTcs paBHOBECHE
AIIEKTPOJIMTUYECKON AUCCOLMAIMH BOJBI U, KaK CJeICTBUE 3TOro, MeHsiercst pH pactBopa.

Boma — crnabsiii ampoTepHBIi AIEKTPOIUT. MOJIEKYITBI BOJBI MOTYT KaK OTJaBaTh, TaK U
pUCOeANHSTh KaTHOHBI H+ (aBTONpoTONN3). B pe3ynbraTe B3auMonencTBUs MEXIy
MOJIEKYJIaMH B YUCTOM BOJIE coJiepkarcst moMuMo Mojekyst H20 ruapokcua-uonst OH— u
KaTHOHBI Bojopoaa H+ (Tounee, katrons! ruapokconuss H30+): H20 + H20 ' H30+ + OH-.
YacTo 3T0 paBHOBEcHE M300paxaroT ynpolieHHbIM ypaBHennem: H20 ' H+ + OH—

Xoa padoThI:
OmneiT 1 Onpenenenrie peakiiuu Cpeibl pa3IMuHbIX COJIEH C TOMOIIBI YHUBEPCAIBHOTO

WHIMKaTOpa

C momo1IpI0 yHUBEpCaTbHON MHAUKATOPHON OyMaru onpenenure pH B
1 H. pacTBOpax cnexyromux coneii: KCI, Na2CO3, Al2(S0O4)3, (NH4)2CO3, CH3COONa u
cpasauTe ¢ pH muctrrpoBaHHON Bobl. CBOM HAOMIOACHUS U BBIBOJIBI 3AMMUIITUTE B TAOIHILY.

Howmep n/nn HcnbiTyemas coib ‘ Peaxuus cpenst ‘ pH pactBOpa



https://interneturok.ru/lesson/chemistry/9-klass/bhimicheskaya-svyaz-elektroliticheskaya-dissociaciyab/skorost-himicheskih-reaktsiy-laboratornaya-rabota#mediaplayer
https://interneturok.ru/lesson/chemistry/9-klass/bhimicheskaya-svyaz-elektroliticheskaya-dissociaciyab/skorost-himicheskih-reaktsiy-laboratornaya-rabota#mediaplayer

KonTpoabnbie Bonpocskl: 1.Kakue conn noasepratorcs rugponusy? 2. Hanummure
ypaBHEHHUS FMIPOJIU3a B MOJIEKYJISIpHOM U noHHOM dopme. 3. [louemy mpu ruaponnse kapOoHaTta
HaTpUsl HE BBIJEINACTCS yIIeKUcbli ra3? 4. O0bsAcHUTE, 4eM 00yCIIOBJIEHA peaKkiys cpeibl B
KQ)KIOM ClIydae.




JlabopaTopnasi paGora Ne 12
«PanmonanbHOE TUTaHUE»

Hean padoTbi: O3HAKOMUTHCS C YCIOBUAMU O0OECTIEUEHUs PALlMOHATIBHOTO MUTaHUS U
HOpMaMH (PU3HOJIOTHUECKUX MOTPEOHOCTEH B MUIEBBIX BEIIECTBAX U SHEPTHH I PA3IUUHBIX
IpyII HACEJIEHUS U METO/IaMU OLICHKH IMUTAHUs 110 SHEPTeTUYECKON [IEHHOCTH U COCTaBY
IIPOIYKTOB.

OO0opynoBaHue M peaKTHBBI: KOHCIIEKT, TETPajb Ul IPAKTUYECKUX padoT,
JIAJTAKTUYECKUN MaTepHall.

Kpamkue meopemuueckue ceedenus

PannonanpHOE UTaHNE — 3TO MUTAHUE 3OPOBOrO YEJIOBEKA, HAIIPABIEHHOE Ha
NpOQUIAKTUKY aTMMEHTApHBIX CEPJIeYHO-COCYAUCTBIX, KEyI0UHO-KUIIEUHbIX, AJIJIEPIHYECKIX
U Ipyrux 3a00J1eBaHUM.

PannonanbHOE UTaHME TOIKHO COOTBETCTBOBATH DHEPIETUUECKUM 3aTpaTaM OpraHu3Ma
(KoJMuYecTBEHHasi CTOPOHA MIUTAHUS ), BOCIIOJIHATh €10 NOTPEOHOCTh B MUIIEBBIX BELIECTBAX —
Oenkax, )Kupax, yrieBojax, BATaMUHaX, MUHEPaJIbHBIX COJISIX U MUKPOIJIEMEHTaxX
(kauecTBeHHas CTOpOHA UTaHus). [Ipu 3TOM nuIeBbIe BelECTBA JOKHBI IOCTYTATh B
OpraHu3M B OIPEJEIICHHbIX, HanboJiee OI1aronpuaTHBIX COOTHOUICHUAX (COaIaHCUPOBAaHHOCTD
MATAHUA).

O0s3aTenbHBIM YCIIOBHEM PALIMOHATIBHOTO MMUTAHUS SBISICTCSA COOIIO/ICHHE PeKUMaA
IIUTaHMsL, T.€. IPAaBUJIBHOIO PACIIPEAEICHUS MUILU MEXKY OTACIbHBIMU IPUEMAMH, & TAKXKE
IIPUEM €€ B YCTaHOBJIEHHOE BpeMs € COOIIOICHUEM OIpeeNIEHHBIX HHTEpBaIoB. O0beM MUIIH
JIOJKEH CO3[1aBaTh OLIYIIEHUE HACHIIIEHHOCTH.

Ilpakmuyeckue 3a0anus u peKomMeHOayuu no uUx 6bINOJIHEHUIO

Boinonnenue 3agannii HE0OX0IUMO HAYMHATH C U3YUYEHHUS TEOPETUUECKOro MaTepuara,
PYKOBOJCTBYSIChH BbIIIEYKa3aHHOMN JINTEPATypoOl U METOANUECKUMHU MaTepuanamu. [lepen
BBINOJIHEHHEM Pa0OThl HEOOXOAUMO aKTyalTU3UPOBaTh OCHOBHBIE MOHATHSI, IPUBECHHBIE B
METOAMYECKUX YKa3aHUAX U yueOHOU IuTepaType.

Xoa padoThI:

3ananue 1. M3ydyeHne OCHOBHBIX IOJIOKEHUI OPTaHU3alMH PAllMOHAIBHOIO TUTaHWS U
METOJIOB €r0 TMTMEHUYECKOM OLEHKU.

a) OueHnTe CBOM CyTOYHBIN PALMOH C TOYKH 3PEHUS PALIMOHAIBHOTIO TUTAHMUS.

6) OnpenenuTs ONTUMANIBHBIN BeC 10 (popMyJie B 3aBUCUMOCTH OT BO3pacTa.

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

P — pocr; B - Bo3pacrt B rojax.

3ananue 2. M3yuenue Gpu3nOI0TMUECKUX HOPM MUTAHMS JUI PA3IUYHBIX TPy
HaCeJIeHUSI.

Hcnonp3ys Tabauibl BEIIKUCATE HOPMBI (PU3HOIOTHYECKHX MOTPEeOHOCTEN B OemKax,

JKHUpax, yriesoaax, MUHCPAJIbHBIX BCHICCTBAX U BUTAMUHAX B 3aBUCHUMOCTHU OT BO3pacCTa U I10JIa.



beaku, rfcyr Kupu, r/cyr "

Bospact | Imeprua, xxan 8T KH B T.4. pacTH n:‘;mu

4. KK L . eyT

e BOTHHIE poero TeARHIE

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)
14—17 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)

Tiner u

cTapiue 2000 (1900) 60 (57) 33 (31) 67 (63) 23 (21) 290 (275)

*B cxobxax npUBEACHL BCAHYHHM, PEXOMCHIYCMBE 215 KEHILUMH,
KouTtposbuble Bonpocekl: 1. [laliTe onpeneneHne MOHITHIO «PAlMOHAIEHOE MMUTAHUEY. 2.
Kakum TpeOoBaHUSM TOJDKHO COOTBETCTBOBATh pPAaIllMOHAIBHOE IMHUTAHHE?
310pOBOI0 MUTAHUA?

3. IlpaBuia

Jla6opaTopnas paGora Ne 13
«Morone 1 YUCTAIINUE CPEACTBA»

Heab: BeISIBUTH caMoe 3D (HEKTHBHOE JKUIKOE CPEACTBO JIJISI MBIThS IMOCY b, BEISICHUTH O
CTEIEHU BIUSHUS CPEJCTB HA KOXKY PYK U 3JI0POBbE UETIOBEKA.

OOopynoBaHMe U peaKTHBBI: XXuaKue Moromue cpeactsa «Mud», «Fairy», «buonany,
«Sorti», «Karis», Boga, MEpHBIH cTakaH, MPOOUPKH, IITATUB, TMHEHKA, MEPHBIN [TUIHHID,
CEKyH/IOMED, AJIEKTPOHHBIE BECHI, ICTUTENIbHAS BOPOHKA.

Xoa padoThi:

Kputepun onieHkn 3pGEeKTHBHOCTH KHUIKOTO MOIOIIETO CPEJICTBA:

1. Ilena;

2. IInoTHOCTS;

4. YCcTOMYHBOCTH IICHBI,

5. BpeMms BeITEKaHUS;

6.Cocras.

UcnbiTyembie Kuakue cpeacTna:

«Mud», «Fairy», «buonan», «Sorti», «Karuis»

CocTaB MOIOIIMX CPEACTB JJIsI TOCY b

[ToBepxHOCTHO-akTHBHBIE BemiecTBa ([IABBI)

[ToBepXHOCTHO-aKTHBHBIE BEIIECTBA — XUMHUUECKHE COSAMHEHHUS, KOTOPbIE,
KOHIICHTPUPYSICh Ha TIOBEPXHOCTH pasenia (a3, BhI3BIBAIOT CHUKEHNE MTOBEPXHOCTHOTO
HaTspkeHud. Kak mpaBuio, [IAB — oprannyeckue coequHeHus,
umerone aMQupUIbHOE CTPOCHUE, TO €CTh UX MOJIEKYJIBI HMEIOT B CBOEM COCTABE MOJIIPHYIO
4acTh, TUAPOPHUILHBIN KOMIIOHEHT ((yHKIHoHambHBIE Tpynsl —OH, -COOH, -SOOOH, -O-
U T. Tl., UK, yatie, ux conu —Ona, -COONa, -SOOONa # T.11.) ¥ HENMOJSPHYIO
(YrIieBoOpOHYI0) YacTh, THIAPO(HOOHBIN KOMIIOHEHT.

[Tpumepom ITAB MOTyT CIy’>KUTh OOBIYHOE MBIJIO (CMECh HATPUEBBIX COJIEH YKUPHBIX

KapOOHOBBIX KHCIIOT - 0JieaTa, creapara HaTpus U T. 11.) 1 CMC (CHHTEeTHYeCKHEe MOIOIIHE

CpCI[CTBa), a TaKoKC CIIMPTHI, KaD6OHOBHe KHMCJIOTBI, aMHMHBI U T. II.

ITAB xnaccudumupyrorcs Ha:


https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%90%D0%BC%D1%84%D0%B8%D1%84%D0%B8%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fw%2Findex.php%3Ftitle%3D%D0%9E%D0%BB%D0%B5%D0%B0%D1%82%26action%3Dedit%26redlink%3D1
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A1%D1%82%D0%B5%D0%B0%D1%80%D0%B0%D1%82
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A1%D0%BF%D0%B8%D1%80%D1%82%D1%8B
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%90%D0%BC%D0%B8%D0%BD%D1%8B

1.KaTtuoHHBbIE: COEJMHEHUS, KOTOPBIE B BOJHOM PacTBOPE AUCCOLMUPYIOT C 00pa3oBaHUEM
KaTHOHOB, ONPEEIAIOIINX TOBEPXHOCTHYIO aKTUBHOCTb.

2.AHHOHHBIE: COEIUHEHUS, KOTOPBIE B BOJHBIX PaCTBOPAX AUCCOLMUPYIOT C
00pa3oBaHNEM aHUOHOB (OTPHIIATEIIBHO 3apsSXKEHHBIX HOHOB), 00YCIIOBIMBAIOIINX
MOBEPXHOCTHYIO aKTUBHOCTb.

3. AMdonuTHbIE: COeMHEHUS], KOTOPbIE B BOAHBIX PACTBOPaX MOHU3UPYIOTCS U BEAYT
ce0s B 3aBUCUMOCTH OT yCJIOBHH (TJ1aBHBIM 00pa3oM oT PH — cpezpbl), T. €. B KMCJIOM pacTBOpe
IPOSBIISIOT CBOMCTBa KaTHOHHBIX [1AB, a B menounom pactBope — annonHbIx [TAB. Cpenu
OCHOBHBIX aM(poauTHbIX [TAB.

4. HerOHOT€HHBbIE: COEUHEHNUs, KOTOPBIE PACTBOPSIIOTCS B BOJIE, HE HOHU3UPYSCH.
PactBopruMocTs HenoHoreHHbIX [TAB B Bosie 00yciaBIuBaeTCsi HATMYUEM B HUX
¢byHKUMOHANBHBIX Tpymil. Kak npaBuiio, oM 00pa3ytoT HUTPAThl B BOAHOM pacTBOpE
BCJICICTBHE BOZHUKHOBEHUS BOJAOPOJHBIX CBS3EH MEXy MOJIEKYJIAMHU BOJBI U aTOMAMHU
KHCJIOPOJa TOJUATUICHIIIMKOIEBON YacTh MoJeKysl [TAB.

Yewm BrilIe koHIeHTpanus [IAB, Tem Bbimie moromas cnocoonocts. [lo 'OCTy I[TABBI
JIOJDKHBI COCTaBIIATh He 6osee 5 % , Tak KakK, C TOUKH 3PEHHsI SKOJIOTUH, OTHOCSTCA K Kilaccy
3arpsI3HAOIINX BEILECTB.

['muuepuH - OecrBeTHas, Bs3Kasi, THTPOCKONMYHAS KUAKOCTh, HEOTPAaHUUYEHHO
pactBopuMas B Boge. Cnaakuii Ha BKyC, OTUET0 U HOJIYUHJI CBOE Ha3BaHME (TJIMKOC - CIAIKUI).
X0poI1110 pacTBOPSIET MHOTHE BEIIECTBA.

CMsAraer HEraTUBHOE BO3AECUCTBHE HA KOXKY PyK. | JTMIIEpUH M CUIIMKOH CO3J1a0T Ha
MIOBEPXHOCTHU KOKH PYK 3aIUTHYIO IUIEHKY, IPEJOTBPAILAIONLY 0 HHTCHCUBHOE UCTIAPEHUE
BJIaTd, @ PaCTUTENbHBIE SKCTPAKTHl CHUMYT pa3pa)K€eHUe U CMArdaT KOxy.

KoHcepBaHTHI - BeLECTBa, yTHETAIOLUE POCT MUKPOOPTaHU3MOB B IpoaykTe. [Ipu atom,
KaK MPaBUJjIo, IPEAYNPEXAAI0T IPOLYKT OT MOSBIEHUS HENPUATHOIO BKyCa U 3aIaxa,
IJIECHEBEHUS U 00pa30BaHMs TOKCHHOB MUKPOOHOTO MTPOUCXOXKACHHUS.

[ToBapennas conb (NaCl)

X7nopua HaTpHsl Yalle BCEro UCIOJIb3YETCs AJIS 3aryIEHUs CPEICTB ISl MBIThS IIOCYbI.

Kpacutenu — xummuueckue coelMHeHus, 00J1aJaronie criocOOHOCTbIO UHTEHCUBHO
HOTJIONIATh U Pe0oOPa30BhIBATH YHEPTUIO HIEKTPOMArHUTHOTO M3JIy4Y€HUs] B BUIUMOM U B
OJMVDKHUX yJIBbTpadroneToBOM 1 MH(pakpacHOHOM 001acTAX CIIEKTPa U IPUMEHsIEMBbIE IS
MpUJIaHUs 3TON cIOCOOHOCTH ApyruM TeiaMm. KpacuTtenu ucnonap3yrores A1 IpUIaHus
IIPUBJIEKATEIBLHOTO BUJ1a IPOAYKTAM WM JUIsl COKPBITUS HENPUATHOTO IIBETA UCXOIHBIX
BELIECTB.

Apomaruzaropsl (OTAyLIKK) — BELIECTBA, KOTOPbIE UCIIONIB3YIOT ISl IPUAAHUS
IPOAYKTAM WJIM U3/EIUAM ONPEAEIEHHBIX 3a11aX0B, CO3/1aHUs WIH YJIy4IlIEHUs apoMarTa.

Otnymku 106aBistoT npakTuyecku Bo Bce CMC 1t mpujaHus UM NMPUATHOTO 3araxa
WIH JUIS COKPBITUSL HEIPUATHOTO 3alaXxa UCXOAHBIX BEIECTB.

Bopa (oxcua Bogopoia) — XMMHYECKOE BEILIECTBO B BUJIE IPO3PAYHOM )KUIKOCTH, HE

1209 (97011 (S’ [BCTa, 3al1axa U BKyCa (HpI/I HOPpMaJIbHBIX YCJIOBI/IHX).



Bopna siBisiercst pacTBopuTeneM Ui MHOTHX BelecTB. OHa NCIOIb3YETCs ISl OUUCTKH,
KaK CaMOT0 4eJI0BEKa, TaK U PA3IIUMIHBIX 00OBEKTOB YEIIOBEUECKOM JesTeIbHOCTH. Boma
UCTIOJIb3YEeTCs KaK paCTBOPUTEINb B IPOMBIIIJICHHOCTH.

AHTHOaKTEpUaNIbHBIA KOMIIOHEHT — CHIEIMaIbHbIE JOOaBKH, IPHIAIOIINE
o0OpabatbIBaroliei MOBEPXHOCTH TMTMEHUYECKYIO0 YUCTOTY, 3 CUET MPENSATCTBUS pa3BUTUS
pa3IMYHbIX MUKPOOPTraHU3MOB

AHanu3 coctaBa MOIOIIUX CPEJICTB 110 3TUKETKE
[Ipumenenue 1106010 cpencTa ObITOBONM XUMHUU JOJKHO HAUUHATHCS C U3yUEHUs
JTAHHBIX Ha 3THKeTKe. M ueM TouHee 3TH 1aHHbIE, TeM JIocToBepHee nHpopmanus. 13 sTukerox
UCCIIEyEMbIX MOIOIIUX CPEICTB Ul IOCY bl MBI onpenenuian (Tadiauna Nel):
Tabnuna Nel

Cocras MOKIIUX CPEACTB 110 3 THKETKE

KommioneHTEI Ha3zBanue Morommx cpencTs
«Muod» | «Fairy» | «buomnany «Sorti» | «Karmms»

KoncepBaHThI

[ToBapennas coap NaCl

Kpacurenu

KommiekcoobpazoBaTtenu

Perynsropel pH

ApomaTtuzatopsl (OTIYIIKH)

Bona

3arycTuTenu

['muuepun

Bberann

AHTubaKTepUaIbHBIE
KOMIIOHEHTBI

Bcero xomroueHToB

3aganue 1. CpaBHEHHUE KUJIKUX MOIOIIMX CPECTB Mo KpuTeputo «llena»
«Mudy, «Fairy», «buonany», «Sorti», «Karmisn

3ananue 2. YCTOMYHUBOCTD MEHBI

[IpoBeneHo cpaBHEHHUE KUJIKHUX MOIOIIUX CPEJICTB MO KPUTEPHIO «Y CTOMYUBOCTD MEHBD)
(cormacHo 'OCTy ycTOWYMBOCTB TIEHBI MOIOIIIETO CPEJICTBA TOJKHA COCTaBIATh 80%).

B Boxty o6beMom 25 M nobasmsiercst 0,5 M1 )KHIKOTO CPENICTBA JIJISI MBIThS TIOCY/IBI.

2) BzbanTeiBaeTcs.

3) UsmepsieTcst ypoBEHb MEHBIL: Cpa3y, Yyepe3 5 MUHYT, yepe3 10 MunyT, uepe3 15 MUHYT.

4) ITo ¢hopmyse pacCUUTHIBACTCS YCTOMYMBOCTD TIEHBI

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

3aganue 3. OnpeneneHue MIOTHOCTH
[IpoBeneHo cpaBHEHME KUJIKMX MOIOLIUX CPEJICTB MO KpUTepHto «IIMOTHOCTEY.
1)B xumudeckuii cTakaH HaJauBaeTcs 25 MIT CPEICTRA.

2) B3BemmBaeTcs Ha AIEKTPUUYECKUX BECaX.

3) IlpousBoautcs pacyer no ¢popmyie p=m/V

3ananue 4. CKOpOCTh BBITEKAHUS MOIOIIIETO CPEJICTBA



Ompenensercs TycToTa MOIOIIETO CPEACTBA, YEM T'yIIe CPEICTBO, TEM OHO SKOHOMHUYHEE.
1) B nenutenpHy 0 BOPOHKY HajuBaeTcs 20 MJI MOIOIIETO CPEJICTBA.
2) OTKpbIBaeTCS KpaH BOPOHKH.

3) 3acekaeTcs BpeMmsi, 32 KOTOPOE CPEICTBO TOTHOCTHIO BBHITCKACT.

JlabopaTropnasi padora Ne 14
«3arpsi3HeHUsI BO3yXa HACEICHHBIX ITyHKTOB
enan: onpenenuts CTENEHb 3arpsi3HEHUS BO3/yXa Ha JaHHOW MECTHOCTH.
Oo0opynoBanue U peakTHBBI: PWIBTPHI, MEPHBIN cTakaH Ha 50 MJI, BOPOHKA, JIUCTHS C
JI€PEBHEB.
Xoa padoThI:

OmnbiT Ne 1 Onipenenenue 3anbICHHOCTHA BO3yXa

[Topsaok BeINOIHEHUS

1. cobpate 20 nMHCTBEB C JEPEeBHEB BO3JE JOPOTH, CMBITh JAUCTUIIMPOBAHHON BOAON
ObUIb C TOBEPXHOCTH, OT(HIBTPOBATH TOMYYEHHBIM pPACTBOP 4Yepe3 MpeaBapUTEIHHO
B3BEIICHHBIN YUCTBIA CyXOU (PHIBTP.

2. OuabTp C MOJYYECHHBIM OCAJKOM BBICYIIUTH B CYHIMJIBHOM IIKady 10 MOCTOSHHOMN
MAaccChbl.

3. ITo paznoctu Macc GUIbTpa C CyXHUM OCAJKOM M YUCTOTO (QUIIbTPa ONPEIEIUTh Maccy
MIBUIH.

4. ITogcunTaTh YMCI0 OOMBITHIX JUCTHEB [11.

5. B3ate 5 nuctheB, Nydile pa3HBIX MO pa3Mepy, OOBECTH KaXAbId JUCT Ha Oymare,
BBIPE3aTh [0 KOHTYPY Y B3BECUTh BbIPE3aHHBIEC MPOEKIINH JTUCTHEB M 1.

6. 13 Toii sxe Oymaru BoIpe3ath KBaapaT pazmepamu 10 x 10 cm u B3BecuTts ero (M2).

7. PaccunTarh MOBEPXHOCTD JIMCTHEB, HCIIOIB30BAaHHBIX MU HUccienoBanun: S = M1 111 /
5M2),nm2.

8. OnpenenuTh, CKOIBKO MBLTH OCAKAAeTCA Ha 1 M 2 TTOBepXHOCTH

KonTpoasnbie Bonpocbl: 1. Kak cBsi3aHbI 3TH /1Ba MOHATUS «XUMHSI» U «IKOJOTHUS»?
2. Kakue XuMu4ecKue 3arpsi3HeHUs. OKPYIKAOUIEN Cpellbl U UX MOCIEACTBUS BaM U3BECTHBI?



Coaep:xaHue NpaKTHYeCKUX padboT
IIpakTyeckas padora Ne 1
NpenTunduxanus OpraHMyecKux coeuHeHn

Llenv pabomul: 3akpenuTh 3HaHUS 00 WIEGHTU(PUKALUKM HU3YYEHHBIX OPraHMYECKUX
COEJIMHEHUH, COBEPILIEHCTBOBATh YMEHUS YUAIUXCs pelIaTh SKCIIEPUMEHTAIILHBIE 3aJaUH.

ObopydosaHue: WTATUB C MPOOUPKAMHU, CIIUPTOBKA, JIepKaTeib JIJIsl MPOOUPKHU, CIIMUKH.

Peaxmuebi: pacTBOpPBI IIHLIEPUHA, STHJIOBOTO CIIUPTA, Cyib(ara MeIu, TUAPOKCHIA HATPHSI.

Tlopsiooxk evinonnenusi pabomol

3amanue | B nByx mpoOupkax 0e3 STUKETOK COAEPIKATCS CIESAYIOIINE BEIIECTBA:

| BapuaHT: 3TUIIOBBIN CIUPT U MypPaBbUHAsL KUCIIOTA;

2 BapuaHT-, paCTBOPBI IUIIOKO3bI U [JIULICPUHA;

3 BapuaHT: pacTBOpPHI (popmMasbaeruia u 6emnka;

4 BapuaHT: pacTUTEILHOE U MAlIMHHOE Macia;

S BapHaHT: KpaXMAJIBHBIN KJIEHCTEP U TIIULEPHH;

6 BapuaHT: pacTBOPHI INIFOKO3bI U 9TAHOJIA;

7 BapuaHT: pacTBOPHI Caxapo3bl U INIIOKO3BI.

[Tonmyuurte y mpemnonaBaTens ABe NPOOUPKH B COOTBETCTBUU C HOMEPOM BAIllEr0 BapUaHTA.
[Tpennoxute cnocod IKCHEPUMEHTATBHOIO OIpPENEICHHs] COJAEPKUMOr0 KaKIOW MpOOUPKH.
[Tocne omoOpeHMst Bamero NPEANIOKEHHs IPENoAaBaTesieM MPUCTYIIUTE K HPAaKTHYECKOMY
pacrno3HaBaHMIO BEILECTB.

3ananue 2 C MoMoIbl0 OAHOTO PEAKTHBA JIOKAXKUTE, YTO TIIIOKO3a SIBJISIETCS BELLIECTBOM C
JBOMCTBEHHOMN (yHKIHEH.

3aganue 3 Bam BblAaHbl NPOOMPKHM C PAacTBOpaMH, B OJHOM M3 KOTOPBIX COAEPIKUTCS
[JIMLEPUH, B Jpyroid-GpopMmanbaerus, B TpeTbel-Tmoko3a. C NOMONIBIO OJHUX U TeX XKe

PCAKTUBOB ONPCACTIUTE KaXKJ0€ BEIICCTBO.



Bapuaut 1. DTHn0BbI# CNHPT H MYPaBLHHAA KHCIOTA

JlaHuble BEWECTBA MOMHO PATIHYHTL MO 3anaxy, KaKioe W3
HUX obnanaer cneundHYecKkuM XapakTepHbiM 3anaxoM. B cunbHo
pas3baBneHHOM pacTeope 3anax moxeT Guims ene ynosum. [Lia Go-
nee TOYHOrO OnpefieieHHa MOXKHO BOCMONL3OBATLCA peakumueil
«cepeOpAHOro 3epxkana» MW peakuueil cO CBEXENpPUroTOBIEHHBIM
ruapokcuaoM meau (lI), 8 kortopbie, B OTAHYHE OT ITHAOBOIO
CHPTA, BCTYNACT MyPaBbHHAA KHCIIOTA, T.K. €€ MOJEKY/bL COAep-
KaT KapOOHHNBHYIO rpynny.

Onwim. B xaxayo npobupky pobasunu no HECKONbKO Kanesb
aMMHa4yHoro pacrteopa okcuaa cepebpa, npobupku narpenu. B
oaHoi M3 npobupok Habmopnaem BhImajeHue ocaaka cepebpa.
3Ha4YMT, 30ECh CONEPKMTCE MYPABbHHAA KHCNOTA.

BapuanTt 2. PacTBop rntoko3bl ¥ rHUepHHa

JIna onpeacneHHR MOXHO BOCNOJIb30BATBCA peakiHed «ce-
pebpaHOro 3epxana» WIH peakuuell CO CBEXENPHIOTOBICHHBIM
ruapokcuaom meau (1), B koTopeie, B OTNHYHE OT rMHUEPHHA,
BCTYNAeT rAloKOo3a, T.K. €€ MOJICKY/bl coaepXar KapOOHHIbHYIO
rpynmy.

Oneim. B xaxayio npobupky n06aBuin no HECKONLKO Kaneib
aMMHa4YHOrO pacrteopa okcuaa cepebpa, npobupku Harpenu. B
onHOH M3 npobupok Habmopaem BuinaacHue ocaaka cepebpa.
3HAUMT, 31€Ch COJICPXKHTCA IMNIOKO3A.

Bapuant 3. Pacreopsi popmanberna u 6enka

- Jina onpeaeneHus MOXHO BOCMONBL30OBAaTLCS peakuHei co cse-
KENPUroTOBACHHBIM ruapokcHaoM Meau (I1), B koTopyio BCTynaer
Kak Geok npH OOBIYHBIX YCNOBHAX, 3 GOPMANBACTHA TONLKO NPH
HarpeBaHHH.

Oneim. B xaxayo npobupky nobasunu no 1-2 mn pacrsopa
MEJHOMo Kyrnopoca, a 3areM 100asunu 10 2 M1 pacTBOpa LIEJIOYH.
B oaxo#t w3 npobupox HaGmionaem ¢uoneToBoe OKpalMBaHHE.
3naywmT, 3a¢ech coaeputes 6enok. Coaepxumoe apyroi npobup-
k# Harpend. HaGnonaem BbinajicHHE KpacHOro ocajka okcHaa
mean (I1), yro noarsepxaaer — BrOpas NpoOMpKa COACPXKHT
dopmanbaern.



Bapuant 4. PacturenbHOE M MALLMHHOE Macsia

JAns onpeneneHus MOXKHO BOCNOJIL30BATHCA XapaKTePHOR Ui
HenpeAenbHbIX COeAMHeHHH peakuued ofecuseunBaHHA pacTBopa
NEepMaHraHara Kaius, B KOTOPYIO BCTYTNACT PACTHTEIbHOE MAco, B
OT/HYHE OT MAUIHHHONO (KOTOPOE MO CBOEMY COCTaBy ABNAETCA
CMECBIO NPEeACAbHBIX XKHAKHX YIIEBOJOPOIOB).

Onerm. B kaxayo npoGupKy HanHBaeMm no 2 MJ1 XKHJAKOCTH
H nobGaBnseM M0 HECKOJILKO Kaneib pacTsopa nepMaHraHara
kanus. B oanoit w3 npobupox Habmopaem obecuseuusanue
pacTBOpa nepMaHraHara KaiaMa. 3Ha4yMT, 3aeck Obino pacrtu-
TEABHOE MACIO.

Bapuant 5. KpaxmaneHbifi KneAcTep U rHUCPHH

Jins onpeaeneHus MOXHO BOCINONBL3OBATHCA XapaKTEPHOH AN
Kpaxmasna peakiuuei ¢ HoaoM.

Onbvim. B kaxayto npobupky nobasnsem no 2 kanau pacTsopa
fiona. B oauoit u3 npobupok Habnonaem cHHee OKpallWBaHwWe,
3HAYMT 3eChb HAXOAWICH KpaxXMalbHbI KneHcrep. [NHuUepUH He
JlaeT BHAHMONH peakumH.

BapuanT 6. PacTsopsl rtoKo3bl U 3TaHoNa

JUia onpeneneHHa MOXHO BOCNONIB30BATLCHA peakuHei co cee-
KENPHUroTOBJIEHHbIM ruapokcHaom meau (11), B KoTopbie, B OTH-
4yHe OT ITAHONA, BCTYMAET I/KOKO3a, T.K. €¢ MOJNEKY/bl CojepKaT
KapOOHMBbHYIO rpynmy.

Oneim. B kaxayio npobupky nobasuau no 1-2 ma pacrsopa
MEIHOro Kynopoca, a 3atem a06asuau no 2 Ma pacTsopa weno-
yn. B oanoit w3 npobupok HabniosaeM CHHEEe OKpalMBaHue,
3HAYMT 3ech Obuta rmoko3a. PacTBop 2TaHoNa HA JaeT BHAHMON
PeaKLMH.

Bapraut 7. PacTBop caxaposbi H r/IOKO3E.

Il.lll OnpeacneHHa MOXHO BOCNONB3IOBATECA aMMHAYHBIM pac-
TPOBOM OKCHAA cepebpa, pacTBOp IIIOKO3bl, B OTJIHYHE OT Caxapo-
3bl, JIaCT peaKkuHio «cepeGpaHOro 3epKanay,

Onwim. B xaxayro npobupky a06aBHiH Mo HECKONBKO Kamnenb
aMMHAYHOTO pacTeopa okcupaa cepebpa, npoOHpkH narpend. B
oanoit u3 npobupok nabmonaem BeinageHHe ocanka cepebpa.
3HauMT, 31€Ch COICPXKUTCA ITIOKO3a.



3apanne 2

'moko3a aBnserca BewlecTBOM ¢ ABOHCTBEHHOH QyHKuHei,
3TO MOXKHO JI0Ka3aTh NPH NOMOIUH CBCKEINPHIOTOBICHHONO M-
pokcuaa meawm (I1).

Onsim. B npoOupKy ¢ pacTBOpOM rOKo3b! Jobasnsem 1-2 Mn
pacTBOpa MEAHOro Kynopoca, a 3arem jaobaswiu 2 M pactsopa
wenoyd. Habmonaem cuHee okpalmBaHHe, XapakTepHoe Ans
KJlacca MHOIMOATOMHBIX cnHpToB. Monekyna raioKo3sl COAEPXKHT
HECKONBKO TMHAPOKCHABBIX IPynm. 3areM MOMy4eHHOE COAepPHH-
moe npoOupkH Harpenu. Habnroaem BeinageHne KpacHOro ocajaka
okcia meaw (11), ¥To nojaTsepkAaeT HATHYHME B MONEKYIE MIOKO-
36l KapbouuneHol rpynnel. CneaoBarenbHO, rOKO3a ABNAETCA
ATbACTHAOCTIHPTOM.

3ananune 3

PacTBopbl raoko3el, rauuepuHa W dopmanbiernaa MOXHO
PasnU4YUTL MPH NOMOLUH CBEKENPHUIOTOBICHHONO MMAPOKCHIA Me-
au (11).

Onbim. B npo6GHpkH ¢ pacTBOpaMH TIJIIOKO3bl, IMHLUEPHHA M
topmansaernga aobasnsem no 1-2 M pacTBOpa MEAHOTO KyTo-
poca, a 3arem aobasuin no 2 ma pacTeopa weno4u. B asyx npo-
Gupkax nHabnronaem cHHee okpaliHBaHHe, XapakTepHOe AIA Kiac-
€8 MHOrOATOMHBIX CMTHPTOB. 3HAYMT, B HHX HAXOATCA IMIOKO3a H
FTHUEPHH. 3aTeM nosy4yenHoe coaepximoe npobupok Harpenu. B

npobupke, rae He Habn0AANOCH CHHETO OKPAUIHBAHHKA, BbiNanaeT
ocanok okcuaa meau (1I), kpacHoro usera, 9TO NOATBEPKIAAET Ha-
nuyHe KapOOHHABHON rpynnbl M OTCYTCTBHE HECKONBKHX MHAPO-
KCHABbHBIX. 3aech Haxoaunca pacrsop dopmanvaernaa. B oauoii
13 npobupok, rae Habnaanock CHHEE OKpalllHBaHHe, TAKKE Bbi-
nanaet ocanok okcuaa meau (1), kpacHoro usera, 4To noarTeep-
KAAeT HaNH4HEe W KapOOHMIBHOM HECKONBKHX TMAPOKCHIBLHBIX
rpynr. 3ech HaXOAHICA pacTBOp roKo3bl. B Tperhed npobupke
MOJEKY/Ibl BELUECTBA COACPHAT TOJBKO HCCKONBKO IMHAPOKCHAbL-
HBIX TPYNN W He coaepxkar KapboHHAbHBLIX. 3aech HaXOAMIICH pac-
TBOP FIHUEPHHA.



Zananne 4

XapakTepHoii peakuued Ha Kkpaxman ABISETCA CHHEEe OKpauwiH-
BaHHe Npu slauMonencTeuu ¢ HoaoM. Hanecnu nunetxoli Ha cpes
kaprodens, cnenoro abnoka u Kycok 6enoro xneba HeCKONBKO Ka-
neab Hona. Ha cpese kaprodena u kycke bDenoro xneba Habnwoaa-
€M CHHEe OKPAlHBAHHWE, 3JHAYHT 3AECh COACPKHTCA Kpaxman.

IIpakTuyeckas padora Ne 2
Pacno3HaBaHue NJIaCTMACC H BOJIOKOH

I]env: BCIOMHUTH 3HAHHS O BOJIOKHAX M IIACTMACCaX, MOJYYCHHBIC HAa YPOKaX XUMHH,
HAYYHUTHCS PACIIO3HABATH BBIJAHHBIC BEIIECTBA XUMHUUYECKAM METOIOM.
Obopyoosanue u peaxmugbl. 00pa3ibl TUIACTMACC M BOJOKOH O] HOMEPAaMH, CITUPTOBKA,
CIHMYKH, CTEKISTHHBIC MMAJIOYKH, TUTEJIbHBIC MBI, aCOECTOBBIC CETKH.
Tlopsook svinonnenus pabomol

Omnpenenure BbIIAHHBIE BaAM BBICOKOMOJIEKYJIIDHBIE BEIECTBA — BOJOKHA M IUIACTMACCHI.
3anosHuTe TAOJIHILY.

PacnioznaBanue miactmacc

B pa3sHbix makerax moj HoMepamMH HMeErOTCs oOpasubl miactMmacc. llonw3ysce mnpu
BEJICHHBIMU HI)KE JJAaHHBIMU, OIIPENEIIUTE, 110l KAKMM HOMEPOM KaKasl IIJJaCTMAacca HaXOAUTCS.

[Tonustriten. [lomynpo3padnblii, 3JacTUYHBIA, JKHPHBIM Ha omyns warepuan. [lpum
HarpeBaHuM pa3MsArdaercs, U3 paciulaBa MO>KHO BBITSHYTb HUTH. [ OpUT CUHEBATBIM IUIAMEHEM,
pacmpocTpaHss 3amax paciulaBIeHHOro napadurHa, MpoI0JKAET TOPETh BHE TJIaMEHHU.

[TonmMBUHUIAXIOPHUI. DNACTUYHBIA MM JKECTKMA MaTepual, IpH HarpeBaHuu OBICTPO
pa3msrdaercs, pasjaraercs ¢ BBIICICHUEM XJIOPOBOAOpPOAA. ['OpUT KONTSAIIKMM IIJIaMEHEM, BHE
IUIAMEHU HE TOPHT.

[Tonuctupon. Mosxer ObITh MPO3pavyHbIM U HETIPO3PAYHBIM, YacTo Xpynok. [Ipu HarpeBanun
pa3Msrdaercs, U3 paciuiaBa JIETKO BBITAHYTh HUTH. | OPUT KONTAIMM IJIJaMEHEM, PacCpOCTpaHssA
3amax CTUPOJIa, IPOJOJDKAET TOPETh BHE IUIAMEHHU.

[Tomumernnmerakpunatr. OObBIYHO IMPO3paueH, MOXKET HMETh pa3IUuHyio OKpacky. Ilpum
HarpeBaHUU pa3MArdaercsi, HUTH HE BBITATUBAIOTCA. ['OpHUT JKEeNTOBATHIM IUIAMEHEM C CHUHEH
KaliMOM M XapaKTEePHbIM MTOTPECKHUBAHUEM, PACTIPOCTPaHss Y3PUPHBIH 3amax.

®denondopmanpaeTuaHas TUIacTMacca. TeMHBIX TOHOB (OT KOPHUYHEBOTO /10 uepHOro). [lpu
HarpeBaHUU paszjaraercs. 3aropaercs ¢ TPyAOM, pacHpocTpaHss 3amax (eHosa, BHE IJIaMEHU
IIOCTENIEHHO TacHET.

PacnioznaBaHue BOJIOKOH

B pasHbIX makerax TMojJ HOMEpaMHM cojepxkarcs o0pasubl BoJIOKOH. [losb3ysch
IIPUBEIECHHBIMY HUXKE TaHHBIMM, OTIPEIEIINTE, 0] KAKUM HOMEPOM KaKO€ BOJIOKHO HAXOAMUTCA.

Xnomnok. 'oput 6sICTpO, pactpocTpaHsisi 3amax >>KeHOW OyMaru, 1mocjiae CropaHusi OCTaeTCs
CephIi TIeTelt.

[llepcth, HaTypanbHBIM IIEIK. [OpUT MEIUIEHHO, € 3alaxoM XOKEHBIX IIEPbEB, IIOCIE
cropaHusi 06pa3yeTcsi YepHbIi LIapuK, IPU paCTUPAHUU MPEBPALIAIOIIUICS B TOPOIIOK.

AneratHoe BOJIOKHO. ['opuT OBICTpO, 00pa3yst HEXpPYNKHHA, CHEKIIWHACS INapHK TEMHO-
Oyporo 1Bera. B oTimune ot Apyrux BOJOKOH pacTBOPSIETCS B allETOHE.

Kanpon. IIpu HarpeBanum pasmsrdaercs, 3aTeM IUIABUTCS, U3 pacIllaBa MOKHO BBITSHYTb
HUTH. ['OpuT, pacipocTpaHss HENPUATHBIN 3anax.

JlaBcan. [Ipu HarpeBaHuM IJIaBUTCS, U3 PACIUIaBa MOKHO BBITSIHYTh HUTH. ['OpUT KONTAIIMM
IUIaMeHeM ¢ 00pa30BaHUEM TEMHOTO OJIECTSIIEro IapuKa.



Copnepxanue padotsl: L{Bet, BHemHui Buj. ['opuT uinu Het. XapakTep ropeHus. 3amnax.

3anumure (GopMyIsibl UCXOTHBIX BEIIECTB U (GOpMyJbl HoauMepoB oOpasuoB. K kakomy
KJIACCY OTHOCSITCS IaHHbIE 00pa3iibl BOJIOKOH

Ne nmakera

Buemnnii Bun

OTHoOLIEHNE K HArpEeBaHUIO

3amax

Ha3Banue nonumepa

IIpakTnyeckas padora Ne 3
Pemrenne 3xcnepuMeHTAIbHBIX 32/1a4 110 OPraHUYeCKOH M HeOPraHN4ecKoi XUMHUH

L]env: HayYUTHCA PACIIO3HABATD BEIIECTBA 110 UX KAUECTBEHHBIM PEAKIIHSM.

Obopyoosanue — TPOOUPKH, TMPOOHPKOACPKATENb, CIIUPTOBKA; PEAKTUBBI — COJISTHAsS
KHCJIOTa, YKCYCHasl KHCIIOTa, CEpHAs KHUCJIOTa, CyabhaT aMMOHHUS, TUAPOKCH] KalIHs, XJIOPHI
Oapwsi, XJIOpUJ HaTpusi, KapOOHAT HATPHs, HUTPAT AJTOMUHHMS, XJIOpHUI kene3a (3), kapOboHaT
aMMOHWUS, UHAMKAaTOpHAs Oymara.

Ilopsioox evinonnenuss pabomol
Samanue Ne 1
1 Bapuant
C moMomipio KaueCTBEHHBIX pEaKlUi ONpeaenuTe, B KaKOH M3 BBIIAHHBIX BaM IPOOHPOK
HAXOATCS PACTBOPHI XJIOPHIAa HATPUs, KapOoHaTa HATpHsI, CyJib(ara HATPUS.
B Terpans 3ammcarb CBOM HaONIONCHHUS, YPaBHEHHUS COOTBETCTBYIOLIMX pEaKIHUi B
MOJICKYJISIPHOM, TTOJTHOM M COKPAIlEHHOM HOHHOM BHJIE.

2 BapuaHT

C moMomiplo KaueCTBEHHBIX pEaKlUi ONpeaenuTe, B KaKOW M3 BBIIAHHBIX BaM IPOOHPOK
HAXOJIATCS paCTBOPHI XJIOPUIA AMMOHHUS, XJIOpU/Ia Oapusi, HUTpaTa alFOMUHUS.

B Tetpans 3ammcarb CBOM HaONIONCHHUS, YpPaBHEHHUS COOTBETCTBYIOUIMX pEaKIHi B
MOJIEKYJISIPHOM, TIOJTHOM U COKPAIlIEeHHOM HOHHOM BUJIE.

3ananue Ne 2

1 BapuaHT

C mnoMompl0 HHAMKATOPHOW OyMaXkKM ONpPENENUTh Kakas cpela B pacTBOpPE COJU
XJIOPUIA XKXEJIE3A (III).

B Tterpanp 3amucaTh cBOM HAOJIOJIEHUS, YpaBHEHHE THMAPOJIN3A COJM B MOJIEKYJSIPHOM U
MOHHOM BHJIE.

2 BapuaHT

C mnomompbl0 HMHIMKATOPHOM OyMaXkKKM OIpENeNUTh Kakas cpeAa B pPacTBOpPE COJIHU
KAPBOHAT AMMOHUAI.

B Terpanp 3anmucath cBoM HaOMIONEHUs, ypaBHEHHE THAPOJIU3a CONM B MOJEKYJSPHOM MU
MOHHOM BUJIE.

3amganue No 3

(TeopeTnyeckoe)

1 BapuaHT

Kaknmu cioco6aMu MOXHO ONPEIETUTh U OTJIMYUTD CEPHYIO H YKCYCHYIO KHCIIOTY JAPYT OT
Ipyra (He MeHee 2-X croco0oB). 3amucaTh GOPMYIIbI COOTBETCTBYIOIIMX BEIIECTB M YPaBHEHUS
COOTBETCTBYIOIIUX PeaKIUii (B MOJIEKYJISIPHOM BHIIE).

2 BapuaHT



Kakumu criocobamu MOXHO ONPENEIUTh M OTIHYUTEH JPYT OT Jpyra TUAPOKCHI HATPUS H
STUJIOBBIM cUPT (HE MeHee ABYX croco0). 3amucatbh (OpMyIIbl COOTBETCTBYIOLIUX BEIECTB U
YPaBHEHHS COOTBETCTBYIOIIMX PEAKIHHA (B MOJICKYJISIPHOM BHJIC).

3amanne Ne 4

(TeMOHCTPAITMOHHOE — KAYECTBCHHBIC PEAKIMH B OPTaHUICCKOW XHUMHH)

1. Benok — 1) kcantonpoTenHoBas, 2) OuypeToBas, 3) AeHaTypauus (HarpeBaHUe, CIUpPT).

2. YrneBon (kpaxmair) — HOI.

Cnenatb BbIBOJI O MPOJIEITAHHOMN padoTe.



IIpakTyeckas padora Ne 4
I'eneTn4yeckasi CBSI3b MeXKAY KJIACCAMH HEOPraHMYECKHX U OPraHUYeCKUX BellecTB

Ilenv: paccMOTpPeTh TEHETHYECCKYIO CBSA3b MEXKIy THIIAMH YIJICBOJAOPOJOB M KJacCaMH
OpPTaHWYECKUX COSAMHCHHUIA, pa3BUBATh YMEHUS MPUBOAUTH MIPUMEPHI U COCTABISATh YPAaBHEHUS
XUMHUYECKHX PEaKIUi, PACKPBHIBAIOIIMX T'CHETHYCCKUE CBS3M MEXKIY BEIICCTBAMH Pa3IUYHBIX
KJIaCCOB COCIMHCHUM.

3aaHus A1 IPaKTHYECKOH paOOTHhI:

Hamummwre ypaBHEHUs peakiuii, C MOMOIIBI0 KOTOPBHIX MOXXHO OCYIIECTBUTH MPEBPAIICHUS.
HazoBuTe MoayyuBIIKecs BEIIECTBA. Y KaKHUTE YCIOBHUS MPOTCKAHUS PEAKIIHH.

3aganue Ne 1. C— CHs—C2Hs—C2Hs4—C2H2——>CsHs—CsHsCI

Bamganue Ne 2.CaCO3 — CaO — CaCz — CoHp—> ™uMepusauns, Claxt) 3¢

3aganue Ne 3.CHs4 —+ C3Hg = C3H7Cl =+ X —+ COa.

3aganue Ne 4. Dran— 3TeH—3TUH—0EH30II.

3aganue Ne 5. C3Hs—C3He—C3H7Cl—CsH14—CsH12—CeHs — CeHsBr.

3aganue Ne 6. AlleTWiieH — — 3TWIEH — 3TaHOJ — YKCYCHBIN alIbJIETU]l — YKCYyCHas KHCIIOTA.
3aganue Ne 7. C— CHs—C2H2— CsHs — C2HsBr —CesHs OH

3ananue Ne§. CHs — C2H2 — CH3-CH=0 — CH3-COOH—3TunoBblii 3pup yKCYCHOM KHUCIOTHI
3amanue Ne 9. CHs — C2H2 — C2Hs— C2HsOH — CH3-CH=0 — CH3-COOH

3amanue Ne 10. CaC2 — C2H2 — CoH4 — C2HsCI — C2HsOH — CH3-CH=0— CH3-COOH
3amanue Ne 11. CHs — CO2 — CeH1206 — (CsH1005)n

3amanne Ne 12.M3 npenioKeHHBIX BEIIECTB cocTaBbTe 2 reHeTndeckux psga:CzHz, CsHs, C2Ha,
C2He, C4H10, CH3-CH=CH2, CsHs, CoH12, CH4,C2HsCOOH, C3H4,C2H50-OCCH3,C2Hs-OH.



OuneHouHble MaTepuaabl atTecTanuu no Aucuumimae b/1.7 Xumus

JuddepeHupoBaHHBIN 3a4eT
1. [lepeuens Bonpocos k AudPepeHuupoBanHomy 3adety no agucuuiuinde bJ1.7 Xumus
1.1 IIpumepHBbIE€ BOIPOCHL.

1.
2.

w

POo~No oA

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

29.

0.

[Ipenmer oprannyeckoit XuMuu, 0COOEHHOCTH OPTaHMYECKHUX BEIIECTB.
Teopus crpoenust opranndeckux coenuuennii A.M.bytneposa. CtpoeHue aroma yriaepoja.
Knaccudukanus oprannueckux coequHeHnil. OCHOBBI HOMEHKIIATYPbI, U30MEpUs U e
BU/IBI.
[IpupoaHbIE HICTOYHUKH YIIIEBOAOPOOB.
AJKaHBbl, CTpOEHHUE, CBOMCTBA, U30MEPUS ,HOMEHKJIATypa, OJIy4YeHUE U IPUMEHEHUE.
AJKEeHBI, CTPOEHHUE, CBOMCTBA, U30MEPUS ,HOMEHKJIATypa, I0JIy4eHUE U IIPUMEHEHHUE.
AJIKUHBI, CTPOEHHUE, CBONCTBA, U30MEPHS, HOMEHKJIATypa, [I0JIy4eHHUE U IPUMEHEHHE.
AnKagueHsl, CTPOCHHE, CBOMCTBA, N30MEPHs, HOMEHKJIATYpa, IOJIyYEHUE U IPUMEHEHHUE.
[uknoankaHsl, CTPOEHUE, CBOMCTBA, IPUMEHEHHE.
ApoMatndeckue yriieBoJopo/ibl. CTPOEHUE, CBOMCTBA, U30MEPUS ,HOMEHKJIIATYpa,
[I0JIy4E€HHE U IPUMEHEHHUE.
Crpoenue, knaccupuKaiys CIupTOB.
XUMHYECKHE CBOMCTBA CITUPTOB M (PEHOJIOB.
Cocras, knaccudukalys, CTpOeHUE, CBOcTBa KapOOHOBBIX KHCIIOT.
KapOonusbHble coeTuHEHMs], CTPOEHUE, CBOMCTBA, MOJIYyUYEHHE U IPUMEHEHHUE.
CroxHble 3(upbl, KUPBI — CTPOCHUE, IPUMEHEHHE.
VYrneBoabl, UX KjIacCUPUKAILUSA U 3HAUCHUE.
Mounocaxapuasl. [ 1r0k03a, cTpoeHHe, XMMUUYECKHUE CBOMCTBA, IPUMEHEHHUE.
[Nonucaxapuasl. Kpaxman u 1esmiono3a — CTpO€HUE, XUMUYECKHE CBOMCTBA, IPUMEHEHHUE U
HaXO0XJICHHUE B IIPUPOJIE.

20. AMHUHBI — CTPOCHHUE, U30MEPHS, HOMEHKJIaTypa, CBOMCTBA U IPUMEHEHHE.
21. AMHUHOKHCIIOTHI — CTPOEHHE, U30MEpHsI, HOMEHKJIATypa, CBOICTBA U IPUMEHEHHE.
22. benku — cTpoeHune, U30MEpPHsi, HOMEHKJIATypa.
23. CpoiicTBa 0€IKOB.
24. ITonumepbl-peakliiy MOJUMEPHU3ALMH U MTOJIMKOHAEHCAINH, UX cTpoeHue. [Imactmacchl
U BOJIOKHA, KJIacCU(UKAIIHS TOJTUMEPOB.
25. llepuoanueckuii 3akoH u [lepuoanueckasi cucteMa XMUMUYECKUX IJIEMEHTOB
J..Menneneena.
26. CtpoeHue aToMa, €ro KOJIM4ECTBEHHbIE XapAKTEPUCTUKH.
27. Konn4yecTBeHHbIE 3aKOHBI U KOJIMYECTBEHHBIE XapaKTEPUCTUKH BEIIECTB.
28. Kitaccudukanus u cBOHCTBa HEOPTaHUUECKUX COCTUHEHUH.
OKHCINTENEHO-BOCCTAHOBUTEIbHBIC peakiui. CTeTeHb OKUCICHHUS.
30. DeKTpoIUTHYECKAs! TUCCOLHUAIHS. DIEKTPOIUTHI U HEIJICKTPOIUTHI.
31. Hemertamibl, OKUCIUTETbHBIE U BOCCTAHOBUTENIbHbBIE CBOMCTBA HEMETAJIIOB B
3aBUCHMOCTH OT UX IOJIO)KEHHUS B Py 3JIEKTPOOTPULIATEIBHOCTH

2 . TecroBble 3apanusi. OueHKa no pe3yJabTaTaM TECTHPOBAHUS

2.1 IlpumepHsle 3aaHus TECTa

1. DaexkTponnyo popmyay aroma 1s2 2s2 2p6 3s2 3pS umeeT XUMHUYECKH IJIeMEHT
a) 0JI0BO 0) xene3o B) XJIOp T') KanbIuit

2. Xumuueckas cBsizb B H2S u CU cooTBeTCTBEHHO
a) MOHHAs ¥ KOBaJICHTHAsI MOJISIpHAs
0) KOBaJICHTHAS MOJIAPHAs M MOHHAS
B) KOBAJICHTHAs MOJISIpHAsl U METaJTnYecKas
T') KOBaJICHTHAsI HETIOJIIPHAsT M HOHHAS

3. MeTajsin4ecKure CBOiiCTBA 3JIeMEHTOB B IPYNIAax ¢ yBeJHYeHHEM 3apsiia siipa aTomMa
a) YCUJIUBAIOTCS



0) U3MEHSIIOTCSI IEPUOIUIECKHI
B) 0CJIa0EBAIOT
') HE U3MEHSAIOTCS
4. @opmaJsbaeru M yrapHblid ra3 OTHOCATCS K KJIaccam

a) CIUPTOB U OCHOBaHUM
0) OCHOBaHHUI U CIIUPTOB
B) aJIbJIETHJIOB U OKCHUJAM
') KapOOHOBBIX KUCIOT U MUHEPATbHBIX KHUCIOT
5. BzaumoneiicTBue 0eH30/1a M (peHOJIa C OPOMOM OTHOCUTCS K PeaKIUsIM

a) oOMeHa U 3aMeIeHH
0) MpUCOeAMHEHUS U 3aMEIICHUS
B) TUJPUPOBAHMS U IPUCOCTMHCHHUS
T') 3aMeIICHUs
6. MypaBbUHBIIi ajibJAeruj pearupyer ¢ 000MMHU BellleCTBAMU

a) METaHOJIOM U 3THJICHOM
0) okcuioM cepedpa U BOJAOPOIOM
B) @30THOM KUCJIOTOM U XJIOPOM
T') pacTBOPOM OPOMHOM BOJIBI I OKCHJIOM cepedpa
7. 'omos10ramMu sAAIBJIAIOTCH
a) Oytan u OyTeH
6) OyTaH u npomnax
B) OyTaH u OyTajaueH
r) OyTEeH U OKTHH
8. Peaknuu HOHHOT0 00MEHA COOTBETCTBYET YPaBHEHHE
a) SO2 + 2NaOH = Na2S0s + H20
0) Na20 + SO2 = Na2S0s3
B) Na2SOs + 2HCI = 2NaCl + H20 + SO21
r) 2HCI + Zn = ZnCl2 + H21
9. K OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIM PeaKIMAM OTHOCHTCS
a) Na20 + H20 = 2NaOH
0) CuO + H2S04 = CuSO4 + H20
B) CaCOs = CaO + CO2
r) Zn + 2HCI = ZnCl2 + H2

10. st pacno3HaBaHUs AJIbAETH/I0B M YIJI€BOJ0B MOKHO MCI0JIb30BATH

a) rugpokcua meau (1)

6) ammuauHsblii pactBop Ag20

B) BOJIOPOJI

T') TUAPOKCH]T HATpUS
11. Peminre 3a1auy 1 BbIOepHUTEe OAUH NPABUJILHBIH OTBET:

[Ipu geruaparaiuy nponaHoia-2 Moayyuivi IPONUiIeH, KOTOPhI 00ecBETHI OPOMHYIO
Boxy Maccoi 200 r. MaccoBas nosist 6poma B OpomHoOi#t Bojie paBHa 3,2%. Onpenenure Maccy
MPOMAHOJa-2, B3ATYIO Ui pEaKII1H.

A)lr

0)24r

B)3,8T

r) 5,9r



2.2. CootBeTcTBHE MEXAy OalbHON CHCTEMOHW M CHCTEMOM OIICHHBAHHUS TIO pe3yJbTaTaM
TECTUPOBAHUS yCTaHABIUBAETCS MOCPEICTBOM ClIEAYIOMIEH TaOIHUIIbL:

OObekT v
OBEHb
OLCHKH [TokazaTenu oneHNBaHUS P
Ouenka pe3yIbTaTOB
pe3yJIbTaTOB O0yUYEHUS
o0y4eHus
MeHee 5 0amioB «HeynoBiaeTBOpUTEIBLHO» Huskuit ypoBeHb
OO6yuaromHii 6 — 5 6ayioB «Y IOBIIETBOPUTEIILHO» IToporoselii ypoBeHb
cst
8 — 7 6aioB «Xopo1Io» [ToBbIlIEHHBIN YPOBEHB
10 — 9 GansoB «OTIU4HO» Bricokuii ypoBeHb

3. Ouenka oTBeTa 00yyarolerocs: Ha BOpockl au¢depeHIMpOBaHHOTO

3a4era
ConeprkaHne Kbl OIICHUBAHUS
OnemeHThl oleHuBaHus | HeynoBietBop | YaoBineTBOpUTEN Xoporio OtnugyHO
UTEIIBHO BHO
[TonmHoe
CooTBeTcTBHE OTBETOB
HECOOTBETCTBU | 3HAYHMTEIHHBIC HesnauuTenbHbIe [TomHOE
¢dbopmynarpoBKam
. € 110 BCEM MOTPEIIHOCTH MOTPEIIHOCTH COOTBETCTBHUE
BOITPOCOB (3aJ1aHMI )
BOITPOCAM
Crpykrypa, [TonnHoe 3HaYUTENIbHOE Hesnauurensnoe CooTBercTBH
MOCNIE0BATEIBHOCTh U | HECOOTBETCTBU | HECOOTBETCTBUE | HECOOTBETCTBHE € KPUTEPUIO
JIOTUKA OTBETA. YMEHHE | € KPUTEPHIO. KPUTEPHUIO KPUTEPHUIO IIPH OTBETE
YeTKO, TOHATHO, Ha BCE
IPaMOTHO ¥ CBOOOJIHO BOIIPOCBI.
U3JIaraTh CBOM MBICIH
[TonmHoe Nmerot mecto Hwmerot mecto [Tomuoe
HE3HaHUE CYILIECTBEHHbBIE HECYIIIECTBEHHBIE | COOTBETCTBUE
HOPMATUBHOW | YITyIICHUS YOyIIeHUsST U JTaHHOMY
U TIPaBOBOM (He3HaHMe HE3HaHUe KPUTEPUIO
3HaHUE HOPMATHBHBIX, .
0a3bl 1 OobImel yacTu OTJIENTbHBIX OTBETOB Ha
MPABOBBIX TOKYMEHTOB .
M CHEIHMalbHON | U3 JOKYMEHTOB U | (€AUHUYHBIX) BCE€ BOMPOCHI.
U CTICIIHAITEHOM 9
JTUTEPATYPHI CTCTIHATEHOM pabot u3 uncna
TUTEPATYPHI .
JTUTEPaTYypPHI 110 00s13aTeNnbHOM
HA3BAHMUIO, JTUTEPATYPHI.
COJIEP>KaHUIO U
T.J1.).
Ymenue YMeHnue cBsizaTh | YMEHHE CBA3ATh [TonHoe
CBSI3aTh BOTIPOCHI TEOPUU | BOIIPOCHI TCOPUU B | COOTBETCTBHE
TEOPHIO C Y TIPAKTUKHU MPAaKTHKHU B aHHOM
YMeHue yBs3bIBaTh p . P p A y
. MIPAKTHKOM MIPOSIBIISIETCS OCHOBHOM KPUTEPUIO.
TEOPHIO C IPAKTUKOM,
paboThI HE peaKo. MPOSIBIISIETCS. CnocoOGHOCTh
B TOM YHCJIe B 00JacTH
. MIPOSIBIISICTCSL. UHTETPUPOBA
npodeccHoHaNBHOM
Th 3HAHUS U
paboThI
MIPHUBIICKATH

CBEJICHUS U3
pa3IMYHBIX




HAay4YHBIX

cep
Ha Bce OtBeTHI HA 1. Jlanbl HenoHbIE | JlaHbI
JOIIOJIHUTCIIbH 60HI>H_IYIO qacCTb OTBCTHI HA BCPHBIC
bI€ BOTIPOCHI JOTIOJTHUTEBHBIX | JTOTIOJTHUTEIIBHBIC OTBETHI HA
MpenoaBaTesl | BOIPOCOB BOIIPOCHI BCE
KauecTBO 0TBETOB Ha
s TaHbI MIPEno1aBaTelis MIPETIo1aBaTeIs. JIOTIOJTHUTEITh
JOIIOJIHUTCIIbHBIC
BOIIDOCEI HEBEPHBIE JlaHbI HEBEPHO. 2. lan oquH HBIE BOIIPOCEHI
p OTBETHI. HEBEPHBIN OTBET HA | MpernoaaBaTe
JIOTIOJTHUTEIbHbIC TS
BOITPOCHI
IIperno/iaBaTesis.

[Ipumeuanue: uTOroBas oleHKa (GopMuUpyeTcss Kak cpeaHss apudMeTHueckas pesyibTaToB
3JIEMEHTOB OlleHHBaHUA AU PepeHIpOBaHHOTO 3aUeTa.




