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Pabouas mporpamma gucummiuunsl BJ1.7 Xumus paspaborana B coorBerctBun ®I'OC COO
(mpuka3 MunoOpHayku Poccun ot 17 mas 2012 r. Ne 413).
[Iporpamma opueHTHpOBaHA HAa yUYEOHUKU:

1. Tabpuensn O.C. Xumusa. 10 xmacc: yuyeOHuk: 0a30BbIii ypoBeHb. — 9-¢ u3ng. — M.
[Ipoceemenue, 2021. — 191c.
2. T'abpuensn O.C. Xumusa. 11 knacc: yueOHuK: 0a3oBbIi ypoBeHb. — 8-¢ m3n. — M.:

IIpoceemenue, 2021. —223c.
Oowan xapakmepucmuka OUCYUNIUHbL

B cucreme ectecTBeHHO-HAYyYHOr0o 00pa30BaHUS XMMHUS KaK JUCLUIUIMHA 3aHUMAET Ba)KHOE
MECTO B TMO3HAHWU 3aKOHOB MPHUPOABI, (OPMUPOBAHWU HAYYHOH KapTHHBI MHUpa, XUMHUYECKON
rPaMOTHOCTH, HEOOXOJUMOMN JIJIsl TOBCEIHEBHOM KU3HHU, HABBIKOB 3JOPOBOr0 M OE30MAaCHOTO IJIf
YeJI0BeKa W OKpY’Kalolled ero cpeabl oOpa3a >KM3HM, a TAaKKE B BOCHUTAHUU 3KOJIOIMYECKON
KyJbTYpbl, (POPMUPOBAHUN COOCTBEHHOH MO3ULMHU MO OTHOIIEHUIO K XMMHUYECKOH HMH(pOopmanuu,
MOJIy4aeMOU U3 pa3HbIX HCTOYHHUKOB.

VYcnemHocTh M3y4eHus JUCHMILIMHBL CBA3aHa C OBJa/JIEHUEM OCHOBHBIMU MOHSATUSIMU XUMUH,
HAayYHBIMH (DaKTaMH, 3aKOHAMHU, TEOPUSMH, MPUMEHEHHEM TMOJIYYEHHBIX 3HAHWHA TPH PEIICHUU
IPAKTUYECKUX 3ajau.

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

N3yueHnne XuMUM  OPUEHTHPOBAHO Ha  oOecmedeHue  oOmieoOpa3oBaTeNbHON |
OO0IIEKyYIbTYPHOU NOJTOTOBKU 00YYaIOIIUXCSL.

CopepxaHue AUCUMILIMHBI MO3BOJSIET PACKPHITH BEAYIIME €U U OTIENIbHbIE IOJIOKEHMUS,
Ba)KHBIE B TI03HABATEILHOM M MUPOBO33PEHYECKOM OTHOLIEHUH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT
COCTaBa U CTpOEHUs; OOYCIIOBJICHHOCTh NPHUMEHEHHUS BELIECTB MX CBOICTBaMH; MaTepuaIbHOE
€IMHCTBO HEOPraHWYECKUX M OPraHMYECKHUX BEIIECTB; BO3PACTAIOIIAsl POJb XMMUU B CO3JIaHUU
HOBBIX JIEKAPCTB U MaT€pPHAJIOB, B SKOHOMHHU ChIPbsl, OXpaHE OKPY’KaIOLIEH cpebl.

PaGouass mporpamma y4HMTHIBA€T BO3MOXHOCTH TMOJYYEHHsS 3HAaHM B TOM YHCIE 4Yepes
IPAKTHUYECKYIO JESATENbHOCTh. B mporpamme copepkurcs nepeueHb NpakTHYECKUX padorT.

OcHogbl opeanuieckou Xumuu

[losiBleHHe M pa3BUTHE OPraHUYECKOM XMMHM Kak Haykd. [IpenMer opraHudeckor XUMHHU.
MecTo 1 3HaUeHUE OPraHUYECKON XUMHH B CUCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOEHUE KaK IOpSJIOK COEIUHEHUS aTOMOB B MOJIEKYJIE COIJIaCHO UX
BAJIECHTHOCTH. OCHOBHBIE MOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOCHHSI OPraHUYECKUX COEIMHEHHUM
A.M. byTtnepoBa. YriaepoaHblil CKeJleT OpraHu4ecKoil MosieKyJsibl. KpaTHOCTh XMMHUUYECKOU CBS3H.
3aBUCUMOCTh CBOMICTB BEHIECTB OT XMMHYECKOTO CTPOEHUs MOJIeKyJ. M3omepuss U U30MeEpHI.
[lonatue o ¢yHKuMOHANBHON Tpyme. IIpuHIMNIBI KIaccupUKAMH OPraHUYECKUX COESIUHEHHA.
Cucrematuueckass MeEXIyHapoJHas HOMEHKJIATypa M NPUHLUIBI 00pa3oBaHMsS Ha3BaHUUN
OPTraHUYECKHX COCTUHEHUMN.

Ankansl. CTpoeHME MOJIEKyJbl MeTaHa. [‘oMoioruueckuii psajx ankaHoB. ['omosnoru.
Homenkmnarypa. M3oMepust yriiepogHOro ckenera. 3aKOHOMEPHOCTH HM3MEHEHHS (PU3NISCKUX
cBOiicTB. XWMHUYECKHE CBOHCTBa (HA TMpuUMEpe MeTaHa U JTaHa): peakUuu 3aMeleHUs
(raJloTeHUpPOBAaHUE), NETUAPUPOBAHMS KaK CHOCOOBI TONy4EHUS BAXHEUIIMX COEAMHEHUH B
OpPraHMYEeCKOM CHHTe3€. [OopeHne MeTaHa KakKk OJMH W3 OCHOBHBIX MCTOYHUKOB TEIa B
IPOMBIIUIEHHOCTH M ObITy. Haxoxnaenue B mnpupone M mnpuMmeHeHHe ankaHoB. [loHsTue o
LUKJIOATKaHaX.

Ankensl. CTpoeHHE MOJIEKYJBI 3THIIeHA. ['omonorumueckuii psn ainkeHoB. Homenkmarypa.
N3oMepus yriepoaHOro CKeIeTa U MOJIOKEHUsI KPATHOU CBSI3U B MOJIEKYJie. XUMHUECKHE CBOMCTBA
(Ha mpuMepe 3TUJIEHA): PEaKIMK MPUCOEIUHEHMS (TaJIorTeHUpOBaHue, THAPUPOBAHNE, THpaTalus,
TUAPOTATOTeHUPOBAHKE) KaK CIIOCO0 moiyueHus: (pyHKIIMOHAIBHBIX MPOU3BOIHBIX YIIIEBOAOPOIOB,
ropenus. [lonuMepusanus 3TUIEHa KaK OCHOBHOE HAIlpaBJIEHUE €ro Hcnosb3oBaHus. [lonustuien
KAaK KPYIHOTOHHAXHBII NPOAYKT XUMHUECKOr0 Npon3BoacTBa. [I[puMeHenue sTuineHa.



AnkanueHsl W Kaydyku. [loHsTHe 00 anmkaaWeHax Kak YTJIEBOJOPONAX C JIByMs JBOHHBIMH
cBa3aMu. [lonmumepusanus nuBuHMia (OytazueHa-1,3) kak crnoco0 MONyYEHUS CHUHTETHYECKOTO
Kayuyyka. HaTypanbHbII U CUHTETHYECKUN KaydyKd. Bynkanuzanus kaydyka. Pesnna. [Ipumenenue
Kay4yKa U pE3HHBI.

Ankunabl. CTpoeHHE MOJEKYJbl aleTuiaeHa. ['oMonorudyeckuid psa ankuHoB. HomeHkmarypa.
W30Mepus yriepoIHOro CKeneTa U MoJI0KEHHsI KPaTHOM CBS3U B MOJIEKYJIe. XMMUYECKHE CBOWCTBA
(Ha mpuMmepe aleTWiIeHa): peakUuu NPUCOENMHEHUs (rajoreHUpoBaHUE, T'HAPUPOBAHUE,
THJIpaTanysi, THIPOTraJoreHupoBaHue) Kak CIoco0 MOIy4YeHHUs IMOJIMMEPOB U JAPYTHX IOJIE3HBIX
IpOAYKTOB. I'opeHune aneruseHa Kak UCTOYHHK BBICOKOTEMIIEPATYpPHOrO IJIaMEHH JUIsl CBAPKU U
pe3ku MetaiuioB. [IpumeHeHue aneTuieHa.

Apenbl. beH3051 Kak HpeacTaBUTENb apOMaTHUYECKHUX YIJIeBOAOpoAoB. CTpoeHHEe MOJEKYJIb
OeH30ma. XUMUYECKHEe CBOMCTBA: peakiMy 3aMeleHHs (raJIoreHUpOBaHKE) KaK CII0CO0 MOIydYeHHUs
XUMHUYECKHX CPEACTB 3alUThl PAaCTEHH, NpUCOeAUHEHUs (TUAPUPOBAHUE) KaK JI0Ka3aTeIbCTBO
HenpeeabHOro Xxapakrepa 6ensona. Peakius ropenus. [Ipumenenue 6ensorna.

[Ipupoanbie UCTOYHUKHU YTIeBO10poAOB. [IpupoaHbIil U nOMyTHBIA HEPTAHOM ra3bl, UX COCTaB
u ucnons3zoBanue. CoctaB HepTH U ee mepepaboTka. Xumus U sHepreTuka. HedrempomyKTsl.
OxrtaHoBoe uucino OensuHa. OxpaHa OKpyxawolled cpeabl Ipu HedrenepepaboTke u
TPaHCHOPTUPOBKE HEPTENPOIYKTOB. AJbTEPHATUBHBIE HCTOYHUKU YHEPTUU.

Cnuptsl. Knaccudukanusi, HOMEHKJIAaTypa, M30MEpHUSl CIUPTOB. MeTaHON W 3TaHON Kak
IpPEJCTaBUTENIN TPENENbHbIX OJHOATOMHBIX CHHMPTOB. XHMHYECKHE CBOMCTBa (Ha mpumepe
MEeTaHoJia M D3TaHOoJIa): B3aUMOJCICTBHE C HAaTpueM KakK Ccrnoco0 YCTaHOBJIEHHUS HaJIWYUSA
THJIPOKCOTPYIIIBI, PEaKiMs C TaJoOreHOBOAOPOJAMHU KaK CIOCO0 MOJyYeHHsl pacTBOpUTENEH,
Jeruaparauus Kak Crnoco0 mojgydyeHus JTuieHa. Peakuus ropeHusi: CHUPTBHI KaK TOILIMBO.
[Ipumenenne meranosa u 3taHona. Gusnonornvyeckoe IENCTBUE METAHOJA U 3TAHOJIA HA OPraHU3M
YyeJIoBeKa. DTUJICHTJIMKOJIb U TJIMLIEPUH KaK MPeJCTaBUTENN MPeAebHBIX MHOIOATOMHBIX CIIUPTOB.
KauecTBeHHass peakuuss Ha MHOTOaTOMHBIE CHUPTBI M €€ MNPUMEHEHHE U1 PACIO3HAaBAHUSA
IVIMIEPUHA B COCTaBE KOCMETHYECKHX CpeACTB. IIpakThueckoe NpUMEHEHHME STHUIICHIVIMKOJIA U
[JIALIEPUHA.

@enon. CtpoeHue MoJekysbsl ¢eHona. B3ammHOe BIHMsHHE aTOMOB B MoJeKyle (eHona.
XuMHUECKHe CBOWCTBA: B3aUMOJICIICTBHE C HATPUEM, THIPOKCUIOM HaTpusi, OpomoM. ITpumenenue
denona.

Anpaerunpl. Metananb (dopMasibieTua) W JTaHAIb (aQleTanbJeTH]]) Kak IPEeACTaBUTEIH
IpelenbHbIX anbaeruioB. KauecTBeHHblE peaklMM Ha KapOOHWJIbHYIO TIpynmy (peakuus
«cepeOpsiHOro 3epkana», B3aumojeiictBue ¢ ruapokcuaom Meau (II) m ux mpumenenue ans
OOHapy»XEHHUsI TPEJCNIbHBIX aJbJECTUAOB B IPOMBIIUICHHBIX CTOYHBIX BOJAX. TOKCHYHOCTh
anpaeruaoB. [Ipumenenue Gpopmanbaeruja u aneraibIeruia.

KapOoHoBbIE KHCIIOTBI. YKCYCHas KHCIOTa KaK IPEACTaBUTENb MpPEIeIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHMMHYECKHE CBOMCTBa (Ha NpuUMepe YKCYCHOM KHCJIOTBI): PEaKLUU C
MeTaJlJlaMi, OCHOBHBIMU OKCH/JIaMH, OCHOBAaHUSIMU U COJSIMU KaK TMOATBEPXKIACHHE CXOJCTBA C
HEOpPraHMYeCKUMH KUCJIoTaMu. Peakius sTrepudukanuy Kak cnocol MojyuyeHHs CIOXKHBIX 3(HUpOB.
[Ipumenenue ykcycHol kuciotsl. [IpencraBienne o BBICHIMX KapOOHOBBIX KUCIIOTAX.

Crnoxuble 3¢upsl U xupbl. ClnoxHble 3(UpPbl KaK MPOAYKTHl B3aMMOJAEHCTBHS KapOOHOBBIX
KACIOT €O crnupramMu. [IpuMeHeHWe CIOXKHBIX J(PHUPOB B MHUIIEBOH H mapproMepHOU
IPOMBIIIJIEHHOCTH. JKUpbI Kak CIOXHbIE 3(HUPHl IIHMLIEPUHA U BBICIIMX KapOOHOBBIX KHUCIOT.
PactutenbHble W JKMBOTHBIE JKHMpBI, MX coOcTaB. Pacro3HaBaHWE pacTUTENBbHBIX >KMPOB Ha
OCHOBAaHUM MX HEMNPEIENbHOro Xapakrepa. Ilpumenenne sxupoB. ['Maponus wim oMbUIEHHE KUPOB
Kak croco0 TMPOMBIIIICHHOTO MOJMYYSHHS COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA KaK COJIU
BBICHIMX KapOOHOBBIX KMCIOT. MoroIue cBOHCTBA MbLja.

VYraeBoasl. Knaccudukamus yrieBonoB. Haxoxaenue yrieBomoB B mpupoze. ['nmoko3a kak
anbaerunocnupt. bpoxkenue rimokossl. Caxaposa. I'maponus caxapossl. Kpaxman u neitonosa Kak
OMOJOrMYeCcKHe TMOJUMEpPbl. XHUMHYECKHE CBOMCTBa KpaxMmaiga U LEJUII0J03bl  (THAPOJIHU3,
KayeCTBEHHasl peakius ¢ HOJOM Ha KpaxMmall U ee NMpHUMEHEHHe JUid OOHapy)KeHUs Kpaxmalia B



npoaykrax mnurtaHus). [lpuMmeHeHwme U Owonormdeckas posib  yrieBonoB. llonstue 00
VCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE all€TaTHOI'O BOJIOKHA.

Wnentudukanus opraHuyeckux coennHeHuid. [‘eHeTnueckas CBsA3b MeEXAYy Kilaccamu
OpPraHMYECKUX COCAUHEHUN. TUIBI XMMUUECKUX PEaKLIUi B OPraHUYECKON XUMUHU.

AMHHOKHUCITOTEI U Oenku. CocTaB M HOMEHKIATypa. AMHHOKHCIOTHI Kak aM(OTEepHbIE
opranuyeckue coeauHeHus. llentupnas cBa3b. buonormyeckoe 3HaYeHHE O-aMUHOKHCIIOT.
O6nactu mpUMeHEeHUs: aMUHOKUCIIOT. benku kak npuponHsie Ouononaumepbl. CocTaB U CTpOEHUE
O6enkoB. XMMHMYECKHE CBOWCTBA OENKOB: TMAPOIM3, AeHaTypauus. OOHapykeHHe O€IKOB Mpu
IOMOIIM KAa4yeCTBEHHbIX (LBETHBIX) peaknuil. [IpeBpamieHuss O€JKOB MNHIIM B OpraHU3MeE.
Buonornueckue pyHKIMU OETIKOB.

Teopemuueckue 0CHO8bL XuMUU

Crpoenue BemectBa. CoBpeMeHHast MOJENIb CTPOCHHUS aTOMa. DJEKTPOHHAs KOH(UIyparus
atoma. OCHOBHOE U BO30YXKJECHHbIE COCTOsIHUS aToMoB. Kiaccudukamusi XuMU4ecKuX 3J1€MEHTOB
(s-, p-, d-amements). OCOOCHHOCTH CTPOCHHMSI SHEPrETUUECKHX YPOBHEH aTOMOB d-3JIEMEHTOB.
Ilepuonnueckas cucrtemMa xumuyeckux osnemeHtoB J[.M. MenneneeBa. PU3MYECKUH CMBICI
IIepuoguueckoro 3axona [[.M. Menneneesa. IIpuunHbl U 3aKOHOMEPHOCTH WU3MEHEHHS CBOWCTB
3JIEMEHTOB U UX COSAMHEHUM 10 NePUOJaM U rpynnam. JJIeKTpOHHAs IPUPOJIa XUMHUUECKON CBSA3H.
ONEeKTPOOTPULIATENILHOCTb. Buabl XMMHUECKON CBsA3M (KOBAaJIEHTHAsl, MOHHAs, METAJUIMYEcKas,
BOJIOpPOJHAsl) U MeXaHU3Mbl ee oOpa3oBaHuda. Kpucraminyeckue u amop@Hble BemiecTBa. THIbI
KPUCTANIMYECKUX PELIETOK (aTOMHas, MOJEKYJspHas, MOHHas, MeTajulndyeckas). 3aBHUCUMOCTh
(¢u3nYeCKUX CBOICTB BEIECTBAa OT TUIA KpUCTa/uimyeckoi pemeTku. [IpuunHbl MHOrooOpasus
BEILECTB.

XuMmuyeckue peakuumu. ['oMoreHHole U rereporeHHble peakuuu. CKOpPOCTh peakluu, ee
3aBHCUMOCTh OT PpAa3JIUYHBIX (PAKTOPOB: MPUPOJBl PEArMPYIOLIUX BEIIECTB, KOHLEHTPAIUU
pearupymommx BELECTB, TEMIEpaTyphl, IUIOMAAN PEAKUMOHHOM IOBEPXHOCTH, HAIWYUA
KaTayinzaropa. Ponp Karaau3aTopoB B MPUPOJE U NMPOMBIIUIEHHOM Npou3BoAcTBe. OOpaTUMOCTh
peakiuii. XMMHUYECKOE PABHOBECHE W €ro CMEIICHWE IO JEHCTBHEM pa3TUYHBIX (HaKTOPOB
(KOHIIEHTpalKs pPEeareHTOB WIM NpPOAYKTOB pPEaKLMHU, NaBJIE€HUE, TemIeparypa) Uis CO3/1aHUs
ONTUMAJIbHBIX YCJIOBUH NMPOTEKaHUs XMMHUYECKUX IpoueccoB. JlucnepcHbie cucreMsl. [lonsTre o
KoJtouaax (3osu, renu). Mctunuble pactBopsl. Peakiiuu B pactBopax snekrponutoB.pH pactBopa
KaK TO0Ka3aTeslb KUCIOTHOCTH cpefbl. ['naponu3 conell. 3HaueHHe TUAposin3a B OMOJIOTMYECKHUX
OOMEHHBIX  IpoIeccax. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE  PEAKIMU B IIPUpOJE,
IIPOU3BOACTBEHHBIX MPOLECCAX U KUZHEAEIATEIBHOCTH OPTraHU3MOB.

OKHCIUTENBPHO-BOCCTAHOBUTEIBHBIE CBOWCTBA MPOCTBIX BELIECTB — METAUIOB TJABHBIX H
n00OYHBIX NOArpyHNn (Mefb, EJIe30) M HEMETAJJIOB: BOJAOPOJA, KUCIOPOJa, TaJIoT€HOB, CEpHI,
azora, ocdopa, yraepona, kpeMHus. Koppo3us MeTamsioB: BUABI KOPPO3HUH, CHOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3UU. DIEKTPOJIU3 pacTBOPOB M paciiaBoB. lIpuMeHeHue snekTposnsza B
IIPOMBILITIEHHOCTH.

BemectBa u ux cpoiictBa. Metamisl. du3nyeckre CBOWCTBA METAIOB, KaK (PYHKIUS HX
cTpoeHus. JleneHue MeTalJIoB Ha TPYNIbl B TEXHUKE M XUMHUHA. XUMHYECKHAE CBOMCTBA METAJNIOB U
QIIEKTPOXUMUYECKUN psii  HampspkeHuid. Ilonstme o MeramiorepMuu  (QIFOMHUHOTEPMMUH,
MarHueTepMHH U JIp.).

Hemeramnel. bmaropoansle rasel.Hemeramibsl kak  okuciaurend. Hemeramnsl  Kak
BOCCTAHOBUTEINU. Psint anexkTpoorpunatensHocTi. IHepTHBIE i 01aropoJHble ra3bl.

Kucnorsl Heopranmueckue u opranuueckue. OOmmMe XHMHUYECKHE CBOIMCTBAa KHCIIOT.
Knaccugukarus Kucnor.

OcnoBanus.Knaccudukarus ocHoBaHHi. XMMHUYECKHE CBOMCTBA OCHOBAHUH.

Conu.Knaccuduxkanus coneil. O61ue XuMHUYECKHE CBOMCTBA COJIEH.

Xumus u Hcusmo



Hayunbple metonbl mo3HaHus B XuMHUHM. VcrouHuku xumuyeckoil uH@opmarnuu. Ilouck
uHbOpMallMK 1O Ha3BaHUSAM, HIEHTH(PHUKATOpaM, CTPYKTYpHbIM Qopmynam. MoaenupoBaHue
XUMUYECKUX TMPOIECCOB M SIBICHWW, XMMHUYECKHM aHaIW3 M CHUHTE3 KaK METOJbl HAy4HOTO
MO3HAHUS.

Xumuss u 310poBbe. JlekapcTBa, ()epMEHTHI, BHUTAMHHBI, TOPMOHBI, MHUHEPAIBLHBIC BOJIBI.
[IpoGnembl, cBsi3aHHBIE C TMPUMEHEHUEM JIEKapCTBEHHBIX IpernapaToB. BpeaHble MpPUBHIYKU U
dakTopel, paspylmamIre 37A0pOBbe (KypeHHe, YIOTpeOJIeHUE aJIKOTOJIsl, HAPKOMAHMS).
Panuonansnoe nuranue. [uieBbie 106aBku. OCHOBBI MUIIEBOM XUMUH.

Xumusi B TIOBCETHEBHOW KW3HH. Moromue u yuctsamme cpeactBa. CpeactBa OOpbOBI ¢
OBITOBBIMU HACEKOMBIMH: PEMEIJUICHThI, HHCEKTUIHIbI. CpecTBa TUYHONW TUTHEHBI U KOCMETHKHU.
[IpaBuna Oe3omacHOW PabOTHI C €IKUMHU, TOPIOYMMH M TOKCHUYHBIMH BEIIECTBAMH, CPEICTBAMH
OBITOBOW XMMHUH.

XUMHS U CEITbCKOE XO03sICTBO. MuHEepalibHbIe U opraHudeckue yaoopenus. CpencTBa 3amuThl
pacTeHUN.

XuUMHST W 9KOJOTHUsI. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIICH Cpeabpl U €ro IMOCIEICTBHS.
Oxpana rugpocdepsl, To4YBbL, aTMOchepsl, GI0psl U hayHBI OT XUMHUYECKOTO 3arPsS3HEHHUS.

Mecmo oucyunaunst 6 cmpykmype o0pa3zoeamenvHoil npozpammeol

B cootBerctBue ¢ VII gucnunnuna b/1.7 Xumus paccunrtana Ha 117 yacoB: B Tom uucie 78
YacoB ayJWUTOPHBIX 3aHATUH, 424. JEKUWH, YPOKH, 8 4YacOB MpPAKTHUECKHUX 3aHATUH, 28 4vacoB
71a00paTOPHBIX 3aHATHH, 8 4aCOB KOHCYJIbTaLUH U 314ac caMOCTOSATENbHON PaOOTHI.

1 cemectp: 51 yaca ayIMuTOpHBIX 3aHATHI: 18 yacoB — JeKUUH, YpPOKH, 4 yaca - MpaKTHUYECKHE
3aHATHUS, 12 4acoB — J1abopaTopHbIe 3aHATHUS; 4 Yaca — KOHCYJNbTAlMK; 13 4acoB caMOCTOSATEIbHON
paboTEHL.

2 cemectp: 66 yaca ayJUTOPHBIX 3aHATHI: 24 yaca — JEKUUH, YPOKH, 4 yaca - MPaKTUUYECKHE
3aHsTH, 16 YacoB — 1abopaTopHble 3aHATHS; 4 yaca — KOHCYJIbTallUK; 18 4acoB caMOCTOSITENILHOM
paboTHI.



Ilnanupyemble pe3yJbTAThl 0CBOCHHS AUCHHUIITIUHBI

JIMgHOCTHBIE pe3yNbTaThl B c(hepe OTHOMICHUH 00ydJarommxcs K cebe, K CBOeMy 3/I0pOBBIO, K
MO3HAHUIO ce0s:

— OpHueHTanusi 00yJaromuxcs Ha JOCTIDKEHHE JIMYHOTO CYACTBS, PEANM3alUI0 MO3UTHBHBIX
KU3HEHHBIX TE€PCIEKTUB, WHUIMATUBHOCTh, KPEaTHMBHOCTb, TOTOBHOCTb U CIIOCOOHOCTb K
JMYHOCTHOMY CaMOOIIPEENIEHUIO, CHOCOOHOCTh CTaBUTh LIEIH 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 OTCTaWBaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBIpa0aThIBaTh COOCTBEHHYIO IMO3UIIMIO TIO
OTHOLICHUIO K OOIIECTBEHHO-NOJIUTUYECKMM COOBITUSIM MPOLUIOT0 M HACTOALIEr0 Ha OCHOBE
OCO3HAHHUS U OCMBICJIEHUSI UCTOPUH, TyXOBHBIX LIEHHOCTEH U JJOCTUKEHUM Halllell CTpaHbl;

— TOTOBHOCTb M CIIOCOOHOCTbh OOYHYAIOLIMXCS K CaMOpPA3BUTHI0 M CaMOBOCIIUTaHHUIO B
COOTBETCTBUU C OOIIEYEIOBEYECKUMHU IIEHHOCTSMU M HJeajaMH TIpakJaHCKOro oOIIecTBa,
HOTpeOHOCTh B (PU3MYECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHATHUSIX CIOPTHUBHO-0370POBUTEIILHON
JeSITEIIbHOCTBIO;

— MpPUHATHE M pealn3alus HEHHOCTEH 3I0pOBOro M Oe30macHoro odpasa >KU3HHU, OEepe’KHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (PU3NYECKOMY U IICUXOJOTUYECKOMY
3/10pOBBIO;

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

JInyHOCTHBIE pe3ynpTaThl B cdepe oTHomeHWH oOyuwatomuxcs kK Poccunm kak k Ponune
(OteuectBy):

— poccuiickas HMISCHTUYHOCTb, CIHOCOOHOCTh K OCO3HAHUIO POCCHMCKON HIEHTHYHOCTH B
MOJIUKYJIBTYPHOM  COLIMYME€, 4YYBCTBO IPHUYACTHOCTH K HCTOPUKO-KYJIBTYPHOH 0OLIHOCTU
poccuiickoro Hapona u cyabOe Poccuu, maTpuoTusM, TOTOBHOCTh K cCiy>keHuio 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
roCyJIapCTBEHHBIM CUMBOJIaM (repO, diar, riMH);

— (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, TpPagulUsIM M OO0blYasiM 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
POCCHICKOrO OOIIEeCTBa, OCO3HAMOIIEr0 CBOM KOHCTHTYI[MOHHBIC TIpaBa M  OO0S3aHHOCTH,
YBAXKAIOIIETO 3aKOH W TPaBOMOPSIOK, OCO3HAHHO MPUHUMAIOIIETO TPAIUIIMOHHBIC HAIMOHATHLHBIC
1 00IIeYeI0BEYSCKNE TYMAaHUCTHUECKHE U JIEMOKPATHYECKHE IIEHHOCTH, TOTOBOIO K YYacTHIO B
OOIIECTBCHHOH KNU3HH;

— TMPHU3HAHUE HEOTUYKJIAEMOCTH OCHOBHBIX IMPaB M CBOOOJI YeI0BEeKa, KOTOPBIC MPUHAICKAT
KOKIOMY OT POXKICHHS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX NpaB U CB0OOa 0€3
HapyIICHHUS MpaB U CBOOOJ JAPYTUX JIUI], TOTOBHOCTh OTCTAaMBATh COOCTBEHHBIC IpaBa U CBOOOJIBI
YeJIOBeKa M TPaKJIaHWHA COTJACHO OOIIEMPU3HAHHBIM MPUHIUIIAM U HOPMaM MEXIYyHAapOIHOTO
npaBa U B cooTBeTcTBUU ¢ KoHcTtutyrmen Poccuiickoir denepanuu, mpaBoBas ¥ MOJUTHUYECKAS
IPaMOTHOCTB;

— MHUPOBO33PCHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Ppa3BHTHSI HAayKd U
OOLIECTBEHHOM NPAaKTHKH, OCHOBAaHHOE Ha JHUalore KyJbTyp, a TakXkKe pas3JIndHbIX (QopMm
OOIIIECTBEHHOTO CO3HAHMSI, 0CO3HAHKE CBOCTO MECTA B TIOJIHMKYJIBTYPHOM MUPE;



— MHTEPUOPHU3aLMs LIEHHOCTEH JEMOKPATHM W COLMAIBHOM COJUIAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJMPOBAaHUIO OTHOLIEHUH B IPYIIIE WX COLUAIbHON OpraHU3aluy;

— 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, PpPaBEHCTBA, B3aUMOIIOMOIIU
HapoJI0B; BOCIIUTAHHUE YBAKUTEIBHOTO OTHOLIEHUS K HALIHOHAJIBHOMY JTOCT

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

— TOTOBHOCTb OOYYarOIIMXCS MPOTUBOCTOSATh WACOJOIMHM SKCTPEMHU3Ma, HalMOHAIU3Ma,
KceHo(oOUHU; KOppYNUUHM; AUCKPUMHMHALMM TI0 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM IPU3HAKAM U JPYTUM HEraTUBHBIM COLIMAJIBHBIM SIBJICHUSM.

JIn4HOCTHBIE pe3ynbTaThl B cpepe OTHOIIECHUN 00yUaIOIUXCs ¢ OKPYKAIOIIUMHU JTHOAbMHU:

— HPABCTBEHHOE CO3HAHUE U MOBEJCHIE Ha OCHOBE YCBOCHUS OOIIEUENIOBEUECKHUX [[EHHOCTEH,
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 [IEHHOCTEH, OCO3HAHHOE, YBAXHUTEIHLHOE U T100pOKeIaTeIbHOE
OTHOIIICHHE K JJPYTOMY YeJIOBEKY, €r0 MHCHHIO, MUPOBO33PCHHUIO;

— CIOCOOHOCTh K COINEPEKUBAHUIO U (OPMUPOBAHUE MO3UTUBHOTO OTHOIIEHUS K IIOJSIM, B
TOM 4YHUCJIC K JIMOaM C OrpaHHYCHHBIMH BO3MOXHOCTAMHU 3J0POBbA W HWHBAJIHIAM, 6€pC)KHO€,
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 KOMIIETCHIIMH COTPYIHUYECTBA CO CBEPCTHHKAMM, JETHMH MIIAJIIETO BO3PaCTa,
B3POCJIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, YUeOHO-UCCIIEI0BATEIHCKOM, TPOESKTHOM
U JIPYTHX BUIIAX JCSTEIHHOCTH.

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

— MHPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, 3HAYMMOCTH
HayKH, TOTOBHOCTb K HAYYHO-TEXHHUYECKOMY TBOPUYECTBY, BJIaJIeHUE JIOCTOBEPHON MH(OpMAIei o
HepPEIOBBIX JOCTHKEHUSIX U OTKPBITHSIX MHUPOBOM M OTEUECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAaHUSX 00 YCTpOHCTBE MHpa 1 00IIEeCTBa;

— 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 OTHOIICHHUS K POJTHON 3eMJie, IPUPOIHBIM OoraTcTBaM
Poccun m Mupa; TOHMMaHHE BIMSHHUS COLUAIBHO-DKOHOMHYECKHX MPOIECCOB HAa COCTOSHHE
IIPUPOJHON M COLMAIILHOM CPeJibl, OTBETCTBEHHOCTh 3a COCTOSIHUE IPUPOJIHBIX PECYPCOB; YMEHHUS U
HaBBIKM Pa3syMHOTO MPHUPOIOINONIBE30BAHUS, HETEPIIUMOE OTHOIICHHWE K JICHCTBUSIM, TPHHOCSIIM
BpE/]l 9KOJIOTHH; PUOOPETEHHNE OTBITAa YKOJIOTO-HATIPABICHHON AEITEIbHOCTH;

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

JInuHOCTHBIE pe3yNbTaThl B c(hepe OTHOIICHUN O0YydYaromMXCs K CEMbE U POAMUTEINSAM, 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),
UHTEPUOpU3ALUA TPAAULUOHHBIX CEMEUHBIX LICHHOCTEM.

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 CIIOCO0 peanu3aiuy COOCTBEHHBIX
JKU3HEHHBIX TJIaHOB;

— TOTOBHOCTH OOydYaromUXcss K TPYAOBOW TPOPECCUOHATBHOW JEATEIBbHOCTH KaK K
BO3MOXKHOCTHM  y4YyaCcTHUSi B  PCUICHHWH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJAaPCTBEHHBIX,
001IIeHaMOHATIBHBIX MTPO0JIEM;

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

— TOTOBHOCTh K CaMOOOCIY>KMBAaHHIO, BKJIOYas OOYYCHHE W BBITIOJHEHHE JIOMAIIHUX
00s13aHHOCTEH.

JIMdHOCTHBIE pe3yJbTaThl B cdepe (U3NYSCKOTo, TCHXOJIOTHYECKOTO, COIUAIBHOTO H
aKaJeMUYECKOro 0JIaronoIy4usi 00yJaromuxcs:

— ¢usngecKoe, SMOIMOHATHHO-TICUXOJIOTHYECKOE, COIMaIbHOE OJaronoixyyne o0yJaroniuxcs
B JKM3HU 00pa30BaTeIbHON OpraHHU3AIlNH, OIIYIICHHUE AETbMU 0€30MaCHOCTH U MCUXOJIOTHYECKOTro
KoM¢opTa, HUHPOPMAIIIOHHON 6€30I1aCHOCTH.

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

1. PerynsTtuBHbIE YHUBEpCAIbHbBIE YUEOHbIE IEHCTBUS

BrimmyckHUK HAydHTCS:

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

— ONOCHUBATHL BO3MOXHBIC IIOCICACTBHUA INOCTHUXCHUA OCTaBJICHHOH Oejan B ACATCIBHOCTH,
COOCTBEHHOM XW3HHM W JKU3HU OKPYKAIOIIUX JIIOJIeH, OCHOBBIBASCh HAa COOOPaKEHUSX JTUKU 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 JOCTHUXKCHUA OCTaBJICHHOM Oeiau,

— BBIOMpATh MyTh JOCTHXKEHUS II€JM, 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 MIOCTABIECHHOM 3apaHee IeNbIO.

2. [oznaBarenbHbIE YHUBEPCAIbHbBIE YUeOHbIE TEHCTBUS

BrinyckHuk Hayuures:

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

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



— MHCIIOJIb30BaTh pa3jM4YHblE MOJEJIbHO-CXEMaTHUYEeCKHE CpEeACTBa JUId  IPEACTaBICHUS
CYLIECTBEHHBIX CBSA3€H M OTHOLICHMH, a TaK)Ke MPOTHUBOPEYMi, BBISIBICHHBIX B HHPOPMALMOHHBIX
UCTOYHHKAX;

— HaxoIuUTb U NPHUBOIAUTH KPUTHUYECKHE apryMEHTHl B OTHOIICHHUU JIECHUCTBUN W CYKICHHUU
JpYyroro; CIOKOMHO M pa3yMHO OTHOCHUTbCA K KPUTHYECKMM 3aMEYaHHUsIM B OTHOLICHHH
COOCTBEHHOTO CY’KICHHUS, pACCMAaTPUBATh X KaK PECypC COOCTBEHHOI'O pa3BUTHS;

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

— BBICTPAUBATh UHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAs OTPAHUYEHHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHHS;

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

3. KoMMyHHKaTHBHBIC YHHBEpPCAITbHBIC YICOHBIC ICHCTBUS

BrinyckHuk Hayuures:

— OCYIIECTBIISTH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (Kak
BHYTpU 00Opa3oBaTeNbHON OpraHu3alud, TaK W 3a ee Mpeleiamu), MoJ0MpaTh MapTHEPOB IS
JIEJIOBOM1 KOMMYHHMKAIMM MCXOJ M3 COOOpaKeHWil pe3yJIbTaTUBHOCTU B3aUMOJEWUCTBUSA, a HE
JUYHBIX CUMIIATUH;

— TIpU OCYILIECTBICHUH IPYNIOBON pabOTHI ObITh KaK PYKOBOAUTENEM, TaK U YWICHOM KOMAaH/IbI
B Pa3HBIX POJIAX (TEHEPATOP UACH, KPUTHK, UCTIOTHUTEIb, BHICTYMAIOIINN, SKCIEPT U T.1.);

— KOOPJIMHHUPOBAaTH M BBINOJHATH pPabOTy B YCIOBUSX pPEAJbHOTO, BHUPTYyaJIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

— pa3BepHYTO, JIOTMYHO M TOYHO WU3JaraTh CBOK TOYKY 3pEHHS C MCIOJIb30BaHUEM
aJICKBAaTHBIX (YCTHBIX U MUCHMEHHBIX) SI3BIKOBBIX CPE/ICTB;

— pacno3HaBaThb KOH(QIMKTOI€HHbIE CUTYallUU U MPEIOTBpaliaTh KOHQIIUKTHI 0 UX aKTUBHOU
¢da3pl, BBICTPaWBATh [IEJIOBYI0O U 0Opa30BaTENbHYIO KOMMYHHKAIUIO, W30eras IJIUYHOCTHBIX
OLICHOYHBIX CYXICHUM.

B pesynbrare uzydenus aucuuiuinibl bJ1.7 «Xumusi»

OO0yJarommiicss Hay4YnuTCs:
- pacKpbIBaTh Ha MpUMeEpax poJib XUMUH B (POPMUPOBAHMH COBPEMEHHOM HayYyHON KapTHUHBI
MHUDA U B IPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKA;
— JEMOHCTPHUPOBATh Ha IPUMEPAX B3aUMOCBS3b MEXK/y XUMHUEH U IPYTUMH €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 MU BELIECTB OT
3JIEKTPOHHOI'O CTPOEHUS aTOMOB;
- OOBSICHATH MPUYHMHBI MHOIO0Opa3Msl BELIECTB HA OCHOBE OOIIUX MPEICTaBICHHUH 00 X
COCTaBE€ U CTPOCHMH;
— IIPUMEHSTH NIPaBUJIa CUCTEMATHUECKON MEKTyHAPOIHON HOMEHKIIATYPbI KaK CpEACTBA
pa3nuyeHus U UISHTU()UKALMU BEIIECTB 10 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 COEAMHEHUI];
- XapaKTepu30BaTh OPraHNYECKHE BEIIECTBA 110 COCTAaBY, CTPOCHHIO U CBOWCTBAM,
yCTaHaBJIMBATh MPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY aHHBIMHU XapaKTepUCTUKAMH BEIECTBA;



- NPUBOJUTH IPUMEPHI XUMUYECKUX PEaKIHi, pACKPBIBAIOIINX XapaKTEpHBIE CBOMCTBA
THUIAYHBIX NTPEJCTAaBUTEICH KIIACCOB OPTraHNYECKUX BEIIECTB C LENBI0 NX HACHTH(PHUKAIH U
00BSCHEHHUS 00JIaCTH TPUMECHEHMYS;

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

- HCIIOJIb30BATh 3HAHHUA O COCTABC, CTPOCHHUU U XUMHWYCCKUX CBOMCTBAX BCIICCTB AJIsd
0e30macHoro IMPUMCHCHUS B HpaKTquCKOﬁ ACATCIIbHOCTH,

- MIPUBOJUTH NPUMEPHI IPAKTHUECKOTO UCIIOIb30BaHUS IPOAYKTOB IIepepaboTKU HEPTHU U
HPUPOJTHOTO ra3a, BEBICOKOMOJIEKYJIIPHBIX COSMHEHHUH (TTOIMATHIICHA, CHHTETHUECKOTO 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€3011acCHOM paboThl ¢ XMMUYECKHMHU 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 THAPOJIN3A COJIeH B IOBCEAHEBHOM KU3HH YEIIOBEKa,

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

- MPUBOIUTH PUMEPBI XMMUYECKHUX PEaKIUi, paCKPBHIBAIOLINX 00IINE XUMHUUECKUE CBOMCTBA
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 MPpaBUIaMu 0€30MacHOTO OOpAaIIeHUs ¢ €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 HHPOPMAITUIO, COIACPKAIIYIOCS
B COOOIICHUSX 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 YyTH PENICHHUS TII00ANBHBIX MPOOIIEeM, CTOSIMINX IIepe]] YeIOBEYECTBOM:
9KOJIOTUYECKUX, YHEPT€TUUECKUX, CBIPHEBBIX, U POJIb XUMHHU B PELICHUHU 3TUX MTPOOIEM.

O0yyamuiics MoJy4uT BO3MOKHOCTb HAYYUTHCS:
— WJUTIOCTPUPOBATH HA MIPUMEPaX CTAHOBJICHUE U HBOJIIOIMIO OPTaHUYECKOW XUMUHU KaK HAyKU
Ha pa3sjIMYHbIX UCTOPHUYCCKUX ITallaX €€ Pa3BUTUS,
— HCIOJIb30BaTh METO/Ibl HAYUYHOTO MO3HAHUS MTPU BBIIIOJHEHUH POCKTOB U yU4eOHO-
UCCIIEIOBATENBCKUX 3aa4 M0 U3YYSHHUIO CBOMCTB, CIIOCOO0OB MOMYUEHUS M paCIIO3HABaHUS
OpPTaHMYECKUX BEIIECTB;



— OOBSACHSTH MPUPOIY U CITOCOOBI 00Pa30BaHU 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 HOJ'Iy‘-IeHI/ISI OpFaHquCKHX COGI[I/IHCHI/II\/JI 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 peIHCHI/IfI Ha OCHOBC XUMHUYCCKUX
3HAHUH.



Cooeporcanue oucyunaunut (784)
1 cemectp (34 1)
Paznen 1. OcHoBbI oprannyeckoii xumuu (34 4)
Beenenue (4 1)
1. Tlpeamer opranudeckoit xumuu. Knaccudukainus opraHuueckux BemecTB. (OCHOBHBIE
nosioxeHust Teopun A. M. byTtieposa (ekuus, 2 gaca).
2. JlabopartopHas padota 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 Hedts u
crocoOsl ee nepepaboTku (JIeK1us, 2 yaca).
6. JlJaboparopnast pabora Ne 2 «Hedpts 1 mpoaykTsl €€ mepepaboTkm» (2 yaca)

2.Kucsopoacoaep:xamnue oprannieckue coequHenns (12 v)

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

®enoi. Ctpoenne u cBoiicTBa. KapOOHMIIbHBIE COSTMHEHUS: albJACTU/IBI U KETOHBI (JICKIIUsA, 2
qaca).

8. JlabopaTtopHas pabora Ne3 «Crnuptsl, pu3nueckue 1 XUMUYECKUE CBOMCTBa» (2 vaca).

9. Kap6onosslie kucnotsl. Cinoxsble 3¢upsl. CTpoeHue, puzndeckrue 1 XUMHUYECKUEe CBONUCTBA,
HOJIyuyeHue, IpUMEeHeHHe (JeKuus, 2 yaca).

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

11. YrneBogsl: Monocaxapunbl. Jlucaxapuael U nonucaxapuibl. CTpoeHue, ¢puznyeckue U
XMUMHUYECKHE CBOMCTBA (JIeKIus, 2 yaca).

12. JIabopaTtopHas padora Ne5 «YrieBoas» (2 yaca).

3. A3oTcoaep:kaiye oOpranudeckue coeqnuenus (6 1)

13. Amunbl. AnwinH. CTpoeHHe, HOMEHKIATypa, MoidydyeHue. PU3NYecKue U XUMHUUYECKUE
CBOMCTBA, MPUMEHEHUE aMUHOB. AMUHOKHUCIIOTHI. CTpoeHne. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT.
benku. Ctpoenue u cBoiicTBa. HykienHOBBIE KHCIOTH. PONb HYKJIEHMHOBBIX KHCIOT B IpPUPOJIE
(;exrus, 2 yaca).

14. JTabopatopHas padbora Ne6 « XuMuueckue cBocTBa OeKkoBy (2 yaca).

15. IlpakTrueckas padota Ne 1 Mnentudukanust opraHMuecKuX coeMHeHui (2 yaca).

4. UckycCcTBeHHbIE U CHHTETHYECKHUE MOJIUMephI (4 1)
16. UckyccTtBenHble noinumepbl. CHHTETUUECKHE OPraHUYeCKUE COeAMHEHN (JIEKIHS, 2 yaca).
17. Tlpaktrueckas pabora Ne 2 Pacro3HaBaHue miacTMacc M BOJIOKOH. (2 Jaca)

2 cemectp (44 u)

Pasnen 2. Teopernueckue ocHOBBI xumu (36 1)

1. Ctpoenue atoma u nepuoanyeckuii 3axkon JI. 1. Menaeseena (6 4)

18. Ucrtopuss uzyueHus ctpoeHuss aTomMoB. OCHOBHBIE CBEJCHHUS O CTPOCHHUU AaTOMOB.
CocrosiHue 3JIEKTPOHOB B aTOME XMMHYECKOTO 3JI€MEHTA. DJIEKTPOHHAs KOHQPUTYypalus aTOMOB
XUMHYECKHX DJIEMEHTOB. BalleHTHbIE BO3MOXHOCTH aTOMOB XMMHUYECKHUX DJIEMEHTOB (JeKIus, 2
yaca).

19. Tlepuomuyeckuii 3aKOH W TEPUOAMYECKAs CUCTeMa XuUMUYeckux siementoB JI. U.
MenneneeBa u cTpoeHue aroma (JIEKIus, 2 Jaca).



20. JlaGoparopnasi padora Ne 7 «MogenupoBaHue MOCTPOSHUS TEPHUOIUYECKON TaOIUIIBI
XUMUYECKHX AJIIEMEHTOBY. (24aca)

2. Ctpoenmne BemecTBa (8 4)

21. Xumuueckue cBsizu. VoHHas xumudeckass cBsi3b. KoBajeHTHass XUMHUYECKas CBS3b.
Mexanu3mbl 00pa30BaHUSl KOBAJICHTHOW XUMHYECKOW CBs3M MeTammndeckass XUMUYECKasi CBS3b.
Bonopoanas xumudeckas cBsi3b (JIEKIus, 2 aca).

22. I'a3000pa3Hubie BemiecTBa. JKuakue BeniecTBa. TBepabie BemecTBa (JIKIHs, 2 yaca).

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

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

3. Xumuyeckue peakuuu (10 1)

25. Tlonatue o XUMHYECKOW peaknuu. Peakuuu, mpoTekaroniue 0e3 HW3MEHEHHS COCTaBa
BemiecTB. Peakimm, mMpoTekaromue ¢ W3MEHEHHEM cocTaBa BemecTB. CKOpOCTh XUMHYECKOU
peakiuu. OOpaTUMOCTh XUMUYECKON peakuu. XUMUYECKOE paBHOBECHE (JIEKIus, 2 Yaca).

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

27. Ponp BOABI B XUMHYECKHX peaKIUsX. Teopus dIIEKTPOIUTUYECKONW JTUCCOIHAIIHH.
I'maponmu3. OKUCIHUTENEHO-BOCCTAHOBHUTEIBHBIC PEaKIUU. JIEKTPOJIHN3 PACIUIABOB U PAaCTBOPOB
cone (Jekuus, 2 yaca).

28. JIabopatopnas padorta Nel(Q «Peakmuu, nuaymue ¢ oOpa3oBaHUEM OCAJKa, ra3a Wid BOJIbBI»
(2 yaca).

29. JlabopaTtopHnas padota Nel 1 «['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!
noisyuyeHuss metayuioB. llonarue o wmertammypruu. Ilupomeramiayprus, THIPOMETAIYpPrus u
anekTpoMeTautyprus. CIijiaBbl UepHbIE U [IBETHbIE (JIEKLUs, 2 yaca).

31. Hemeramibl. OcobGeHHOCTHM CTpoeHHsl aromMoB. Hemeramnsl — mpocTble 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. KHCIOTHI KaK 3JIEKTPOJIUTHI, UX KJIACCU(PUKALUS IO Pa3IMYHbIM
IpU3HaKaM. XMMHUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPUHM IEKTPOJIUTUYECKOW IHUCCOLMALNH.
Oco0eHHOCTH B3aWMOJICHCTBUS KOHIICHTPUPOBAHHON CEPHOW M a30THOM KHCIIOT C METaJJIaMH.
OcHOBHBIE C€IIOCOOBI TOJy4YeHUs KHUCIOThl. OcHoOBaHUS W uX cBoHcTBa. OCHOBaHMA 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
HOJy4eHHUs cojel (Jiekuus, 2 yaca).

34. TlpakTmueckas padota Ne 3 «PemeHne SKCHIEepUMEHTANBHBIX 3a7ad M0 OPraHUYeCKOH 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. Xumust u 370poBbe. JlekapcTBa, hepMeHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[TpoGiiembl, cBs3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX MpenapaToB. BpeaHble NPUBBIUKH U
dakTophl, paspyliarIme 370poBhe  (KypeHHEe, YIOTpeOJIEHHWE aKOTOoJs, HapKOMaHUs).
PanmonansHoe mnutanue. [lumessie mo6aBku. OCHOBBI MHIEBON XUMUU. XHUMHUSA U CEIBCKOE
X0351cTBO. MuHepanbHble U opraHuyeckue ynoOpenus. CpenctBa 3amuthl pacteHuil. Cpeacrsa
O00pbOBI ¢ OBITOBHIMH HACEKOMBIMHU: PEMNENTICHThI, MHCEKTUIUAbL. CpeacTBa JIMYHOW TUTHEHBI U
kocMmeTukH. [lpaBuna Oe3omacHON pabOTHl C €IKMMH, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMHU,
CpelcTBaMU OBITOBOM XMMHH. XUMHS B MOBCETHEBHOM XH3HU. MooIIue W YHUCTAILIUE CPEICTBA.
XUMHS U HKOJOTUsI. XUMHUECKOE 3arps3HEHHE OKpY>Karollel cpenbl u ero nociaeactBus. Oxpana
ruapocdepsl, MOUBbI, aTMocdepbl, (GIopel U (GayHbl OT XUMHUYECKOTO 3arpsi3HEeHus (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

3. Pomuna 1O.C. Meronnyeckue yka3zaHus MO BBINOJIHEHHIO JIAOOPATOPHBIX M NMPAKTUYECKUX
pabot oOyuaromuxcs mo aucummmHe Bb/1.7 Xummsa \ FO.C. Pommna — XaGaposck: H3a-Bo
JABI'VIIC, paxynsrer ®CIIO, 2020. — 66 c.

Ilepeuyennb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHO ceTH

"Untepuer"

1. http://lwww.ehemi.wallst.ru - Xumus. O6pazoBaTenbHbINA CAUT IS IIKOJLHUKOB

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- sanekrponnas OudanoreyHas cuctema «JlaHb»

8. http://library.miit.ru- snexrponnas 6ubnmmoreunas 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. YrieBogopoabl 4 MX NPUPOIAHbIE 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. Kucioponcoaepaxammue oprannyeckue coegnnenus (12 1)

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 He00X0InUMOI XUMHUYECKOH
uHpOpMalMY, YCTAaHOBJICHHE COOTBETCTBUS

CP,
B, PT

@O0, b

JIP,




HX MOJICKYJI U MPOUCXOKIACHUCM.

Habmogate, TpOBOAWTH, ONUCHIBATH U
bukcupoBarthb pe3yJIbTaThI
JEMOHCTPAllMOHHOTO ¥ J1abopaTOpPHOTO

XUMHYCCKUX SKCIICPUMCHTOB

colepkaHuss W (OpMBI  TPEJCTaBICHUS
MH(OPMALIMOHHOTO IPOAYKTA ayAUTOPUU;

- yMEHHE TMPOAYKTUBHO  oOmaThcs U
B3aMMOJICHICTBOBaTh B IPOLECCE COBMECTHOM
JESATEIBHOCTH, YYHUTBIBaTh IO3MLIMHU APYTUX

VYTi1eBOIbL: OmnpenenaTs MPUHAUIEKHOCTh OPraHUYECKUX | YIACTHUKOB  JIESTENBHOCTH,  3(PQeKTuBHO
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. A3oTcoep:kaiye OpraHudecKue coequHenns (6 1)

13 AMUHBL. §16 Omnpenensith MPUHAIEHKHOCTD | - 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 IMO3HaBaTEIbHON
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, HAOMIOZATH U OMMCHIBATHL | HHPOPMAIMOHHOTO NPOJYKTa ay IUTOPHH;
No 1 «MnenTuduxaus XUMHUYECKUN SKCIEPUMEHT JUIs | -  YMEHUE  TPOJAYKTUBHO  oOwaTbcs 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 MHPOPMALIMOHHBIX U KOMMYHHMKAIMOHHBIX | [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;
- BIIQJICHUE A3BIKOBBIMH CpPEJICTBAMH, B TOM
YHUCJIC U S3bIKOM XUMHH.
4. UckycCTBeHHbIE U CHHTeTHYeCKHe NoJuMepsbl (4 1)
HckyccTBeHHBIC KnaccudumupoBarts MOJIUMEPHI 1Mo | -  WCTOJB30BAaHWE  OCHOBHBIX  METOJIOB
MOJIUMEPBI. Pa3IMYHBIM OCHOBAHMSIM. MO3HAHMUSI U UX MPUMEHEHHE AJI1 TOHMMaHUs
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  HpHUMEPHl  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

CamocrositeqbHasi padora (13u4.)

n/n

Ko..
4acoB

Tema

Buabl pador

®opMa OTYETHOCTH

Cpok cnauu

1 | IlpeameT opraHn4ecKod XUMHUH

OTBETUTH Ha BOIIPOCHI TECTAa

Pabora ¢ Tectom

CEHTAOpb

Knaccudukamms opraHn4ecKux BEIecTB

OTBeTHuTH Ha BOIIPOCHI TECTA

Pabora ¢ Tectom

CEHTSOPh

[IpuponHslii raz. AnkaHsl

OTBeTUTH Ha BOIPOCHI TECTA

Pabota ¢ TecTom

CEHTSIOph

Ankanuensl. Kayuyxku.

OTBEeTHUTH Ha BOIIPOCHI TECTa

Pabora ¢ Tectom

OKTSIOpb

g bW ||

PR R |-

CuHTeTHYECKHE KaydyKH

OTBeTHuTH Ha BOITPOCKI TECTA

Pabora ¢ Tectom

OKTSOPH




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

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

8 1 . OTBeTUTH Ha BOIIPOCHI TECTA Pa6ota ¢ Tecrom HOS0pPb
CBOICTBa

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

10 1 | KapGoHOBbIE KHCIOTHI OTBeTUTH Ha BONIPOCHI TECTA Pa6ota ¢ Tecrom HOS0pPb

11 1 VYrieBoanl OTBETUTH HA BOIIPOCHI TECTA Pabora ¢ Tectom nexkabpb

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

13 1 OTBeTUTH HA BOMIPOCHI TECTA PaGoTa ¢ Tecrom nexkabpb

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

B, PT

JIP

CP




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 3ammcn 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 JJIA 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 cojaepkaHUsI 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, pecypcocOepeKeHtsl, 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 CTpOoeHNHU aTroma. CocTaB aTOMHBIX SIIIEP 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 BOIIPOCHI 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 UCIIOTH30BAHBI CIICTYIONTNE YCIOBHBIE 0003HAYCHUS:

KP-xonTponsHas pabora




B-0ecena

®O-ppoHTATBHBIH OIPOC
T-Tect

PT-paGora B TeTpanu

CP- camocrosTenbHas pabota
NO-unauBHIyanbHBIA OMTPOC
TP — npakTuueckas pabora
JIP — naGoparopnas padoTa



Onucanue MaTepHaIbHO-TEXHUYECKOH 0a3b1

Aymutopus Ne 308 - ydeOHas ayauTOpusi IJIsl TPOBEIACHUS TEOPETUYCCKUX 3aHATUH (YPOKOB),
NPAKTUYECKUX 3aHATUH, TPYNNOBBIX M WHIUBHIYaJbHBIX KOHCYJbTAllUH, TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTectany. KabuHer Xumuu u OUOJIOTUH.

Ocnamennocts: Kommiekr wmebenu, mnepuoanyeckas tabmuma J[M. MenneneeBa, yuyeOHbIe
MaTepHualibl, BHICOMATEpUall, MPE3CHTANHN, KOMIUICKT y4eOHO-HArMSAHBIX Mocoomii: «Mojenn aToMoB
JJIEMEHTOB, MOJIEKYJIbI BEUIECTB, KPUCTAUIMYECKUE PEIIETKN», XUMHUYEcKas Iocyda, XUMHUYECKHE
PEaKTUBBI.

Aymutopus Ne 229 VyeOHass ayauTopus Il TPOBEACHHS, TEOPETHYECKUX 3aHATHHA (YPOKOB),
TCKYLICTO KOHTPOJIA U HpOMe)KyTO‘lHOI\/'I arrecraguu. KOMHBIOTCpHBIfI kinacc. Kommnekr mebenu.

Texuuueckue cpeacra ooydenus: [1K, mynpTumenuitnoe 060pyaoBaHue.

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



MeToauyeckne MaTepuaIbl

@Dponmanvhblli onpoc, ycmuwlil onpoc, beceda, paboma y 00CKu

[Ipyn wHAMBHAYATFHOM ONpPOCE IMPENOJaBaTeNlb BBHI3BIBACT 00YYArOMIETrocsi K JOCKE, KOTOPOH
oOy4aromuiics MoJib3yeTcs i TOro, 4ToObl caenaTh Heo0xoaumble 3anucu. OTBeT o0yyaroerocs
BBICTYLIMBAET BCs rpymnmna. OmmlKy, TOMyIIeHHble 00yJYaroyUMCsl, KOJUIEKTUBHO aHAJIU3UPYIOTCS
N HUCITPABJISAIOTCA. q)pOHTaHBHBIﬁ OITPOC 3aKIIOYACTCA B BbI3OBE MHOTHUX 06yqa}01111/1x091 JUIA OTBETA
Ha BONIPOCHI IO pa3jieiaM XHMHUH, TpeOyrouue HeOONbLIIoro Mo o0beMy OTBeTa (Hampumep,
oIIpezieTIieHne JkaHpa U (POPMbI COUMHEHUSI, €ro aBTopa U T. I1.). Yame Bcero onpoc MpoBOAUTCS IS
IOPOBEPKH MarepHaja, KOTOPbI HYXHO 3allOMHHUTH WM 0€3 KOTOPOr0 HEBO3MOXKHO YCIIELIHOE
IMPOABUKCHHUEC BIICPECA B UBYUYCHUU JUCHUIIIIMHBI.

Lenbto ycTHOTO cobeceoBaHus SBIAIOTC 0000IIeHNE U 3aKpeIJIeHHe U3yUYeHHOr0 MaTepuaa
110 pasjacjiaM XUMHH. HpI/I IIOATOTOBKE CJICAYET UCIIOJIB30BaATh HGKHHOHHBIﬁ Marcpual u yLIC6Hy1-O
auteparypy. Crenyer BHUMATENbHO MPOYECTh CBOM KOHCIEKT JIGKIIMU IO H3y4aeMOW Teme HU
peKoMeHnyeMyro Jureparypy. llpm 3TOM BaXKHO HAy4YUThCA BBIIEHATH CaMO€ IJIABHOE U
COCpeI0TauMBaTh Ha HEM OCHOBHOE BHUMaHME MpHU MoarotoBke. C HE3HAKOMBIMU TEPMUHAMH U
MOHSATHSIMH CJIEyeT O3HAaKOMHUTBCS B TPEAJIaraéMoOM TJIOCCApUH, CJIOBape WM DHIUKIIOTICIHH.
OTBeT Ha KaXXJblil BOIPOC JOJKEH OBbITh J10Ka3aTeIbHBIM U apTyMEHTUPOBAHHbBIM, 00yJaromemMycs
HY)KHO YMETh OTCTamBaTh CBOIO TOUYKy 3peHus. OOydaromemycs HaUIeKUT XOpPOIIO
HOJTrOTOBUTHCS, YTOOBI MMETh BO3MOXHOCTb TPAMOTHO W IOJHO OTBETUTh Ha 3aJJaHHBIE €My
BOIIPOCKEI, CYMETH CACJIATh BBLIBOJbI W IOKAa3aTb 3HAYUMOCTDH I[aHHOﬁ HpO6J’I€MBI AJI1 U3y4aeMoro
martepuana. Ho nans Toro 4roObl MpaBUJIBHO M 4YETKO OTBETHTh HA IOCTaBJIEHHBIH BOIPOC,
HE0O0XO0JMMO MPAaBMWJIBHO YMETh II0JIb30BaThCS YUEOHOU U IOMOIHUTEIBbHON JTUTEPaTypPO.

Tecm no xumuu

Kak u mobas npyras ¢opma MOATrOTOBKM K KOHTPOJIIO 3HAHWUW, TECTHPOBAHHE HWMEET P
0COOEHHOCTEH, 3HAHWE KOTOPHIX IOMOTaeT YCIEUIHO BBIMOJHUTH TecT. MOXHO JaTh Clexyromue
METOJIMYECKHE PEKOMEH/IALINU:

* [Ipexxae Bcero, cienyeT BHUMATEIbHO U3YUUTh CTPYKTYpPY TECTa, OLIEHUTh 0OBEM BPEMEHH,
BBIJICJISIEMOTO Ha JIAaHHBIN TECT, YBUIETh, KAKOTO THIIA 33aJJaHHUs B HEM COJIEP)KATCS. JTO MOMOXKET
HACTPOUTHCS Ha paboTy.

* Jlyuyme HaYMHATH OTBEYATh HAa TE BOMNPOCH], B TNPAaBWIBHOCTH PEUICHHS KOTOPHIX HET
COMHEHHI, MOKa HE OCTaHaBIMBAsCh HA TEX, KOTOPhlE MOTYT BBI3BATh JIOJITHE pPa3AyMbs. DTO
TIO3BOJIUT YCITIOKOUTHCS M COCPEIOTOUNTRCS Ha BBITOJTHEHUH O0JIee TPYTHBIX BOIIPOCOB.

* O4eHp Ba)KHO BCeTrJa BHUMATEIbHO YUTATh 3a/1aHUS 1O KOHIIA, HE MbITAACH MOHATH yCIOBUS
«TI0 TIEPBBIM CJIOBaM» WJIM BBITIOJHHB MOJOOHBIC 3aJaHMsI B MPEABIIYIINX TECTHPOBAHUAX. Takas
CHEIIKa HePEIKO MPUBOJIUT K TOCAHBIM OIIMOKAM B CAMBIX JIETKUX BOIIPOCAX.

* Ecim Bel He 3HaeTe OTBeTa Ha BONMPOC WM HE YBEPEHBI B TPABWIBHOCTH, CIEIyeT
HPOMYCTUTh €r0 U OTMETHTb, YTOOBI TOTOM K HEMY BEPHYThHCS.

* [Icuxomoru Takke COBETYIOT JyMaTh TOJBKO O TEKyIeM 3amaHud. Kak mpaBuiio, 3aaHusl B
TECTax HE CBSA3aHBI JPYT C JAPYIOM HEMOCPEACTBEHHO, OITOMY HEOOXOAMMO KOHIEHTPHUPOBATHCS
Ha JIaHHOM BOMPOCE W HAXOIUTh pEHICHUs, TOAXOIIIIMe WMEHHO K Hemy. Kpome Toro,
BBITOJIHEHHE 3TOW PEKOMEHAALNH JACT €Ile OJUH MCUXOJOTHYECKUH APPEKT — MO3BOJIUT 3a0BITh O
HeyJlaye B OTBETE Ha MPebIAyIIHA BOIPOC, €CIIN TaKOBasi UMeJa MECTO.

* MHorue 3afaHusi MOKHO OBICTpee PElIUTb, €CIM HE WCKaTh Cpa3y NpPaBWIbHBIM BapuaHT
OTBETa, a IMOCJIEI0BaTEeIbHO MCKIIIOYaTh T€, KOTOpBIE SBHO HE MOAXOAAT. MeToj HCKIIOUeHUs
MO3BOJISIET B UTOT€ CKOHLIEHTPUPOBATh BHUMaHHUE Ha OJJHOM-JBYX BEPOSITHBIX BApUAHTAX.

* PaccunThiBaTh BBHIMOJIHEHHE 3a/1aHUi HY’KHO BCET/Ia TaK, YTOOBI OCTAJI0Ch BpEMs Ha MMPOBEPKY
U aopabotky (mpumepHo 1/3-1/4 3ammaHupoBaHHOTO BpeMeHH). Torga BepOSITHOCT OMIHMCOK



CBOOUTCA K HyJ'IIO U UMCECTCA BpeMH, tITO6I)I Ha6paTL MaKCI/IMyM 6aJ'IJ'IOB Ha JICTKUX 3aJaHUAX U
COCPEIOTOYUTHCS HA PEIICHUH 0oJiee TPYAHBIX, KOTOPBIC BHAYAJIE MPHUIILIOCH TPOIYCTHUTh.

® HpOHCCC yraIlI)IBaHI/H[ HpaBI/IJ'II)HBIX OTBCTOB JKXCJIATCIBbHO CBCCTU K MUHHUMYMY, TaK KaK 5TO
YpeBaTo TEeM, 4YTO OOydarommics 3a0yJeT O TJaBHOM: YMEHHH HCIIOJIb30BaTh HMEIOLIHECS
HAKOIJICHHBIE B y4eOHOM TpoIlecce 3HaHUs, M OyAeT HaJesaTbes Ha yaady. Eciu yBepeHHOCTH B
NPaBUIBHOCTH OTBETa HET, HO HHTYUTHUBHO TOSBIACTCA MPEANOYTCHHE, TO TCHUXOJOTH
peKOMeHI[YIOT I[OBGpS[TI) HUHTYUIUU, KOTOpaH CUHUTACTCA HpOSIBJ'IeHl/IeM FJ'IY6I/IHHI>IX 3HaHI/Iﬁ n
OTIbITa, HAXOSIINXCS HA YPOBHE MOJICO3HAHUS.

HpI/I IIOATOTOBKE K TCCTy 110 XUMHH HEC CJ'IC)IyeT HpOCTO 3ay‘-II/IBaTI>, H€O6XOI[I/IMO IIOHATH
JIOTUKY M3JI0KEHHOTO MaTepuasa. DTOMY HEMaJo CIIOCOOCTBYET COCTAaBICHHE PAa3BEPHYTOrO IUIaHA,
TaOJIMI, CXEM, BHHUMATEIbHOC W3yYCHHE MaTepHaja. bOJBIIYI0 IOMOIIb  OKa3bIBAIOT
OITyOJINKOBaHHBIE COOPHUKH T€CTOB, IHTepHET-TpeHaXKePHI, MO3BOJISIONINE, BO-TIEPBIX, 3aKPETUThH
3HaHUA, BO-BTOpBIX, HpI/IO6p€CTI/I COOTB@TCTBYIOIIII/IG IICUXOJOI'HYCCKHUEC HABLBIKU CaMOpCFYJ'IHIII/II/I nu
caMOKOHTpoJsi. MIMEHHO Takue HaBBHIKM HE TOJBKO MOBBIMAIOT 3((HEKTUBHOCTh MOITOTOBKH,
MO3BOJISIIOT O0JIee YCIEIIHO BECTH €051 BO BPEMsI BBITIOJIHEHHS TE€CTa, HO U BOOOIIIE CIIOCOOCTBYIOT
Pa3BUTHUIO HABBIKOB MBICIUTEIHHOU PaOOTHI.

Koumponvnasa paboma (camocmoamenvnas paboma, paboma ¢ Kapmoukamu) no Xumuu

KonrponbHas pabora (camocTosiTenbHas pabora, paboTa ¢ KapTOuKaMu) SBISETCS OJHOU M3
COCTABIIIIONIMX YYEOHOH JEsITeTBbHOCTH OOYydYaromerocss mo OBJaJeHuio 3HaHusMH. K ee
BBITOJIHEHUIO HEOOXOAMMO NMPHUCTYIUTH TOJIBKO MOCIE U3yUeHHsI pa3AesioB XUMUH.

Llenpto KOHTPOIBHOM pabOTHl (CaMOCTOSTENLHON paboThI) SIBISIETCS OIpENeIeHHs] KauecTBa
YCBOEHMsSI  JIGKLIMOHHOTO  MaTepuajga M YacTH  JUCHMIUIMHBI, IpeJHa3HAueHHOW  JuIs
CaMOCTOSITEIILHOTO U3yYeHHUSI.

3anauu, crosue rnepesx o0y4yaromuMcs MPpH MOATOTOBKE M HAIMCAHUU KOHTPOJILHOW paboThI
(camocTosTenBHOM PabOTHI):

1. 3aKkpenieHre NOJyUYeHHbIX paHee TeOPETUUECKUX 3HAHUIA;

2. BEIpabOTKa HaBBIKOB CAMOCTOSATEIBHOU PabOTHI;

3. BBIACHEHHE NOJrOTOBIEHHOCTH 00yyaroerocs k Oyymuieil mpakTuueckon padore.

KontponbHble paboThl (caMOCTOSITETbHBIE pPA0OTHI) BBHIMONHAIOTCS B ayJUTOPUH, TIOJ
HaOJroieHueM mpenojasaresis. TeMa KOHTPOJIbHON paboThl (caMOCTOSTEIbHON paboThl) U3BECTHA
U TIPOBOJIUTCS OHA 110 CPABHHUTEIHHO HEJABHO H3YYEHHOMY MaTepHaly.

[IpernonaBaTens TOTOBUT 3a/aHusl JUOO MO BapuaHTaM, JIMOO MHIUMBUAYAIBHO Ul Ka)JOro
oOyuaromerocsi. [lo conepxkanuio paboTa MOMKET BKIIOYATh TEOPETHUECKUN MaTepual, 3a/auH,
TECTbl, pPAacyeTbl W T.I. BBHINOJIHEHUIO KOHTPOJIBHOM pPabOThl NPEIIIECTBYET WHCTPYKTAXK
npernoaBaTess.

KitoueBbiM TpeOoBaHHEM NPH MOATOTOBKE KOHTPOJIBHONW pabOThl (CaMOCTOSTEIBHON paboThl)
BBICTYTIA€T TBOPYECKHI TOIXO0J, YMEHHE 00pabaThiBaTh M aHATU3WPOBATH WH(POPMAIHIO, JeIaTh
CaMOCTOSITENIbHBIE BBIBOJIbI, OOOCHOBBIBATh 1€1€CO00pa3HOCTh U 3(P(PEKTUBHOCTD MpeIaraeMblx
peKOMEHAANUi W pemeHuil mpobieM, Y€TKO M JIOTMYHO M3JIaraTh CBOM MBICHH. [lOATOTOBKY
KOHTPOJBHOM  paboThl  (CaMOCTOSATENIHOM  paboOThl) clelyeT HauuHaThb C  I[OBTOPEHHUS
COOTBETCTBYIOIIETO pa3jieia Mo XUMHUH, Y4eOHBIX TOCOOUH 1O TaHHOW TeME U KOHCIIEKTOB JICKIIH.

OueHovHble MaTepuabl NpU GOpMHUPOBAHUM PadoUeil MpPorpaMMbl
Jucuunimusl B/.7 Xumust
IMacmopT oHIa OLIEHOYHBIX CPEICTB

B cucreme ecrecTBEHHO-Hay4yHOro OOpa30BaHUS XUMHs KaK JUCLUIUIMHA 3aHUMAeT Ba)XKHOE
MECTO B TIO3HAHUHM 3aKOHOB TPHUPOABI, (POPMHUPOBAHMHM HAyYHOW KAPTHHBI MHPA, XHUMHUYECKOH
IPaMOTHOCTH, HEOOXOJUMOM Jisi MOBCEHEBHOMN >KU3HU, HAaBBIKOB 3JI0POBOrO M 0€30MaCHOrO st
YyeJIoBEKa U OKpYyXKarouleil ero cpeasl oOpa3a *KH3HU, a TAaKKE€ B BOCIUTAHUU HKOJIOTHYECKOU



KyJBTYpHI, (pOpMUpOBaHNH COOCTBEHHOW MO3HMIUH IO OTHOIICHHIO K XWMHUYECKOH WH(pOpManuy,
HOJy4aeMoil U3 pa3HbIX HCTOYHHUKOB.

VYcnemHocTh U3yueHusl AUCUUIUIMHBI CBSA3aHA C OBJIAJICHUEM OCHOBHBIMU MOHATHUAMU XUMHH,
Hay4YHbIMHM (paKTaMH, 3aKOHaMM, TEOPUSAMH, NPUMEHEHHEM IMOJIY4YEeHHBIX 3HAHUU INpH pPELICHUU
IPAKTUYECKUX 3ajau.

B cootBerctBun ¢ ®I'OC COO xumus MOXeT H3yyaTbcsd Ha 0a30BOM M YIIIyOJICHHOM
YPOBHSIX.

W3ydyenne  XUMUM  OpPHEHTHUPOBAaHO Ha  oOecrneyeHue  oOuieoOpa3zoBaTeabHON U
0OIIEeKYIbTYpPHON MTOATOTOBKU 00YUaIOIIHXCSI.

CopepxaHue AMCLUMILIMHBI I103BOJISET PACKPHITH BENyIIHME WMJEU U OTIEJIBHBIE IOJIOKECHHUS,
Ba)KHbIE B TI03HABATEJILHOM M MUPOBO33PEHYECKOM OTHOILIEHUH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT
cocTaBa M CTPOEHHMS; OOYCIOBICHHOCTh IMPUMEHEHHs BELIECTB UX CBOICTBaMHU; MaTepHaIbHOE
€MHCTBO HEOPraHMYECKUX W OPraHMYECKHX BEILECTB; BO3pacTarollas pojib XUMHUU B CO3/IaHUU
HOBBIX JIEKAPCTB U MaTE€PUAJIOB, B SKOHOMHHU ChIPbsl, OXPaHE OKPYIKAIOLIEH Cpeabl.

[IporpamMma y4uTHIBa€T BO3MOKHOCTH MOJIYUYEHHUS] 3HAHUH B TOM YUCJIE YEpe3 MPaKTUUYECKYIO
JesITeIbHOCTh. B mporpamme conxepKuTcs NPUMEpHBIH NepeueHb mpakTuueckux padot. Ilpu
cocTaBlieHUH paboueil mporpaMMbl IpenoAaBaTesb BIpaBe BbIOpaTh U3 NepeyHsl padboThl, KOTOPbIE
cuuTaer Haubojee 1eeco00pa3HbIMU, C YYETOM HEOOXOIUMOCTH JOCTHIKEHHS MPEeIMETHBIX
pe3yJIbTaToB.

®opMbI M METObI OLLCHUBAHUSA

B pesynbrate arrectanuu no yueOHON AUCUUIUIMHE OCYLIECTBIISACTCS KOMIUIEKCHAs MPOBEpKa
CIEYIOIINX 3HAHUW U YMEHUM:

Oyenkxa ycmnozo omeema (QpOHMANbHLIL ONPOC, YCMHbLL onpoc, beceda, (GpoHmanbHAS
beceoa, paboma y 00cKu)

OTMeTKa «OTIUYHO

- OTBET ITOJIHBIM U IPABUJIBHBIN HA OCHOBAHWUU N3YUYEHHBIX TEOPHIL;

- Marepual M3J0XKEH B OINpeNeJeHHOW JIOTMYECKON MOCIeI0BATEIILHOCTH, JUTEPATYPHBIM
SI3BIKOM;

- OTBET CAMOCTOSATEIbHBIM.

OTBET «XOPOIIOY;

- OTBET IOJIHBII U MPaBUJIbHBIN HA CHOBAaHUH U3YUYEHHBIX TEOPHUIA;

- MaTepuaJ U3JI0XKEH B OINPEICIICHHON JIOTHYECKOH ITOCIIeIOBATEILHOCTH, ITPH ATOM JIOTYIICHBI
JIBE-TPY HECYIIIECTBEHHBIE OITMOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO MPETOIaBATENS.

OTMeTKa «yI0BIETBOPUTEIILHOY:

- OTBET IMOJHBIN, HO MPU ATOM JIOMyIIeHa CYIIECTBEHHAs ONIMOKA WJIM OTBET HEMOIHBIMH,
HECBSI3HBIM.

OTMeTKa «HEYIOBIETBOPUTEIHHON:

- TIpU OTBETE€ OOHAPYXECHO HETOHMMaHWE OOYYaIOMIMMCSI OCHOBHOTO COJICPIKaHUS ydeOHOTO
MaTepuasa WiId JOMYIIeHbI CYIIECTBEHHBIE OMUOKU, KOTOPBIE 00YYAIOMINIICS HE MOXKET UCIIPAaBUTh
IPY HaBOSIIIMX BOTIPOCAX IMPETIOIaBaTelsl, OTCYTCTBHE OTBETA.

OyeHka NUCbMEHHbIX KOHMPONbHLIX — pabom, CcaMOCMOAMENbHbIX pabom, pabom ¢
KapmouKkamu.

OTMeTKa «OTIUIHOY:

- OTBET MOJIHBIN ¥ MPaBWIHHBIN, BO3MOYKHA HECYIIICCTBEHHAS OIINOKA.

OTMeTKa «XOpOIIOoN:

- OTBET HETIOJIHBIA WM JIOMYIICHO He OoJiee IByX HECYIIECTBEHHBIX OITHOOK.

OTMeTKa «yAOBIECTBOPUTEIILHON:

- paboTa BBIIIOJIHEHA HE MEHEe YeM HAaroJOBHHY, JOIYIIEHAa OJIHA CYIIECTBEHHas OIINOKa
U TIPY ATOM JIBE-TPHU HECYIIIECTBEHHEIE.

OTMeTKa «HEeyI0BIETBOPUTEIBHON:

- paboTa BBITIOJHEHA MEHBIIIE YeM HAMOJOBHHY WU COJIEPKUT HECKOIBKO CYIIECTBEHHBIX

OLINOOK.



- paboTa He BBHITIOJTHCHA.

[Ipy olileHKe BBIMONTHEHHUS NHCHBMEHHONH KOHTPOJBHOM paboThl HEOOXOAUMO YUUTHIBATH
TpeOOBaHUS €IUHOTO OPPOrpaPUIECKOro peKuma.

Oyenka mecmogvix pabom.

TectoBble 3alaHusl BBIMONHSIOTCS HWHIUBUAYaTbHO O€3 HCIIONB30BAHMS BCIIOMOTATEIBHBIX
y4eOHBIX MaTepuanoB, B MHUCbMEHHOM Buie. [Ipu BBHIMOIHEHHH TECTOB JOCTATOYHO YyKas3aTb
BapHaHT MTPABIWIIBHOTO OTBETa (0J[MH) Oe3 JOOHUTEIBHBIX KOMMEHTapueB. Kputepun omeHku:

60% mpaBUIIBHBIX OTBETOB — OIIEHKA «YOBIETBOPUTEIHHOY,

80% mpaBUIBHBIX OTBETOB — OLIEHKA «XOPOILO»,

100% npaBUIIbHBIX OTBETOB — OLIEHKA «OTIMYHO.



OneHo4yHbIC MATEPHAJIBI

[IpuMeps! TECTOBBIX 3aAaHUI.
VYrieBonopoabl U UX IPUPOJHBIE HCTOYHUKH

1 BapuaHT
1. Ykaxwure oO1Iyto GopMyIry aIKeHOB
l) CnHan +2
2) CnHzn
3) CaHan—2
4) CnHzn -6

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

2) alIKeHOB

3) anKUHOB

4) apeHOB

3. Ykaxurte Ha3BaHHUE M30Mepa Il BemecTBa, popmyia kotoporo CH2= CH — CH2— CH3s
1) 2 metunOyten 2

2) OyTeH 2

3) Oyran

4) OyTuH 1

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

2) oyraauen 1,3

3) npomauen 1,2

4) nenranuex 1,2

5. YkaxwuTte Ha3BaHHE BEIIECTBA, [UII KOTOPOTO XapaKTepHA PEaKIIHs 3aMeIICHUS
1) 6yran

2) 6yreH 1

3) OyTtun

4) 6yraauen 1,3

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

2) mpormnaH

3) aTaH

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 peakiiio MIPpUMEHSIOT AJs nonydeHus Y B ¢ 6onee anMHHOM Lenbio
1) Bropua

2) Kyuepona

3) 3aiineBa

4) MapKOBHHKOBa



9. Vkaxute HopMyJibl BEIIECTB, KOTOPBIC BCTYIAIOT B PEAKIIMIO PYT C IPYrOM
1) C2Ha u CHa

2) CsHs u H2

3) CsHe u H20

4) CoHa m H2

10. Onpenenure, CKOIBKO MOJIEH YTJIEKUCIIOTO ra3a 00pa3yeTcs MpH MOJTHOM CTOPAaHUH METaHa
1) 1 monb
2) 2 Mob
3) 3 Mounb
4) 4 monb

11. CkoibKO JTUTPOB YIVIEKUCIIOT0 raza oopaszyercs npu CKUranuu 4,2 T nponeHa
1)3,36n
2) 6,36 11
3)6,72 1
4)3,42 n

12. Tlepeuncnute 001acT NPUMEHEHUS AJIKEHOB. 2 Oasuia

13. HanumunTe ypaBHEHUs] XUMUYECKUX PEAKLUH JUIsl CIeTyIOIUX IpeBpaleHuii: 6 6aiioB

CHs— CHsCl — C2Hs— C2HsNO2

JlaiiTe Ha3BaHUS NPOLYKTaM PEaKLUU

14. BeiBeaure MonekyJisipHyto Gopmyiy Y B, maccoBas foinis yriepoja, B KOTOPOM COCTaBIISIET
83,3%. OTHOCUTENbHAS IUIOTHOCTH MAapOB 3TOTO BELIECTBA MO BOJIOPOLY cocTaBiser 29. 4 Ganna

Bapuant 2

1. Ykaxute o01IyIo (hopMyITy aJIkaIueHOB
1) CnHa2n +2

2) CnH2n

3) CnHa2n—2

4) CnH2n -6

2. YkaxuTe K KakoMmy 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) OyTan

3) 6yten

2 4) 6ytun 1

4. VkaxxuTe Ha3BaHHUE TOMOJIOra Ass OyTaHa
1) 6yren

2) 6yTuH

3) nponan

4) mporeH



5. VkaxuTe Ha3BaHHE BEIECTBA, ISl KOTOPOTO XapaKTepHa peaklus 3aMeIeHHUs
1) rexcan

2) rekceH 1

3) rexcuH 1

4) rekcanueH 1,3

6. YKaxuTe Ha3BaHUE BEILECTBA, JJIS1 KOTOPOTo XapaKTepHa peaKiys TUIPUPOBAHUS
1) metan

2) npomnax

3) nponeH

4) stan

7.Yxaxute (opmyiy BemectBa X B Ienodke mnpeBpamieHuii CsHs Y, CH»= CH -

+HCL
X

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

3) CHs— CHCI — CHs

4) CH.Cl — CHz— CHs

CHs

8. YkaxuTe, COriacHO KakoMy MPaBHITY OCYIIECTBISETCS MPUCOEIMHEHUE TaJOr€HOBOAOPOI0B
K HECUMMETPUYHBIM aJIKEHAM

1) Bropia

2) Kyueposa

3) 3aiineBa

4) MapKkoBHHKOBa

9. VYkaxute (HOpMyIIbI BEIIECTB, KOTOPBIE BCTYIAIOT B PEAKIHIO JAPYT C APYTOM
1) CsHs u O2

2) C2Ha n CH4

3) C4Hio u HCI

4) C2Hs m H20

10. Onpenenure, CKOJIBKO MOJIEHN YITIEKUCIIOTO raza o0pa3yeTrcs IpH IOJHOM CTOPaHUU 3TaHa
1) 1 mounb
2) 2 Mmonb
3) 3 moub
4) 4 monb

11. CxonpKo B rpaMMax MapoB BOJBI 00pa3yeTcs MpH CKUraHuu 5,8 r OyTaHa
Hor

2)15r

3)12r

4)18r

12. Ilepeuncaure 06JaCTH NPUMEHEHHS AJIKAHOB. 2 Oaia
13. HanuiuTe ypaBHEHUS] XUMUYECKUX PEAKIUI IS CIIEAYIONIUX MpEBpallieHuil: 6 6ayios

CaC2— C2H2— CeHs— CsHs5NO2
Jlaiite Ha3BaHUS NPOLYKTAM PEaKLUU



14. BeiBeaure MoieKysipHyto (opmyiy YB, maccoBas 1oi1s yriaeposaa v BoAOpoJa, B KOTOPOM
coctaBistoT 81,82% u 18,18% . OTHOCHUTENBHASI TUIOTHOCTh MApOB 3TOTO BEILIECTBA MO BOJOPOAY
COCTaBJISET 2.

Bomnpocs! u1st ycTHOTO KOHTPOJIs 3HaHUH (PpOHTANBHBIH ONpoc, padoTa y JOCKH, pabdoTa ¢
KOHCIIEKTOM, (ppoHTanbHas Oecena, Oecena)

B cocraB MosIeKyJ bl ClIUPTA BXOAUT (QYHKIIMOHAIBHAS TPYIINA. . .

®deHod1, KaK ¥ MPOIaHOJI, B3aUMOICHCTBYET C...

['MuIepuH MOYXKHO OTIMYUTB OT 3TaHOJIA MPOBOJISI PEAKIIUIO C. ..

DTHUIIOBBIN CIIUPT PEarupyer ¢ BEIISCTBOM. . .

AJbJICTH T, HE UMEIOIIUI YTIIEBOOPOJIHOTO panuKaia

JJ1s o TyYeHus 3TaHaIIs B TIPOMBIIIJICHHOCTH MCIIOJIB3YIOTCS. ..

dopmyiia YKCyCHOTO allbJIeTHia

dopManuH — 910 ...

OyHKIMOHATBHAS TPYIIa KAPOOHOBBIX KUCIOT HAa3bIBACTCS

©CoOoN Ol wDdE

[EEN
o

. Pearupyer ¢ amMMuadHBIM pPacTBOPOM OKCHAa cepedpa, JaBas PEakiUio «CepeOpsSHOro
3epKajiay, CIeIyIomIas KUcaoTa

CamocTtodarenbHas padora.

1. Kakue nonmuMepsl Ha3bIBAIOT UCKYCCTBEHHBIMU? B yeM ux oTianune OT IpUPOAHBIX

2. [InactMacchl WHOTAA  Ha3bIBAlOT  KOMIIO3WLMOHHBIMU  Marepuasamu. OObscHHUTE
IIPOUCXOXKIEHHUE ITOr0 TEPMHUHA

3. Kakyro mmactmaccy HaszbiBaroT neiutyigouaoM? Kak m w3 yero ee moirydaroT? YKaKWTe
HEJI0CTaTOK 3Toro nojuMepa. [lepeunciaure o6nacTi NMpuMeHEHHs LEUTyIouaa

4. Ha ynakoBKkax ¢ HUTPOLEJUTIOJIO3HBIM KJIEEM HUMEETCS PEIyNpexIeHne O COONII0IEHUU TPU
paboTe ¢ HUM Mep nokapHoii 6e3omacHOCTH. C 4eM 3TO CBSA3aHO

5. Uro Takoe BosiokHa? Kakue HaTypajbHbleé BOJIOKHA (PKHBOTHOTO U PACTUTEIBHOIO
MIPOUCXOXK/ICHUS) U HCKYCCTBEHHBIE BOJIOKHA BBl 3HAETE

6. K kakoMy THIy peaxiuii OTHOCST TOJy4YeHHE TpHareraTa 1meunoiao3bi? K kakoMy Kiaccy
OpPraHUYECKUX COCTMHEHHUM OTHOCAT MPOJAYKT 3TOU pEaKlnu

7. Kak u3 Tpmarerata 1eUIION036l (POopMyIOT BOJOKHO? JIJIs Yero MCHOJb3YIOT TKAaHH W3
alleTaTHOTO HIEJIKa

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

1. Yucno 351eKTpOHOB HA BHEIITHEM YPOBHE aTOMa a30Ta:

a)3

0)5

B) 8

r)2

2. KoBaneHTHast HEMOJIIpHAs: M MFOHHAS CBSI3U COOTBETCTBEHHO 00pa3yIOTCs B BEIIECTBAX:
a) P4 u NaCl

0) NaCl u NH3

B) NHs u P4

r) NHsz u NaCl



3. Kpucramimyeckas pemnieTka ajimasa:

a) MOJIEKyJIsipHas

0) MOHHas

B) MeTaJUTHYECKas

r') aTOMHast

4. B ypaBuenuu peakumn HNOs + Hg ->Hg (NOs)2 + NO + H2 O
KO3 PUIMEHT TIepe1 BOCCTAHOBUTEJIEM PABEH:

a)3

0) 8

B) 4

r)5

5. KpaTkoe nonnoe ypasHenue peakiuu Ba?*+ SO42” — BaSO4 cOOTBETCTBYET B3aUMOIEHCTBUIO
BEIIIECTB:

a) kapOonara O6apus u cyibdaTa cepedpa

0) kapOoHnaTta 6apusi 1 CEpHUCTON KUCTIOTHI

B) XJI0opuza Oapusi ¥ CEPHOUN KUCIOTHI

r) xjopuaa 6apus u cynbdaTta CBUHIIA

6. Helitpanshayto cpeny (pH = 7) umeeT BOAHBIN pacTBOD:
a) XJIOpHIa HaTpus

0) HUTpaTa ATIOMUHUS

B) xJyiopuaa menu (2)

T) Cyabduaa Kanus

7. PaBHoBecue B cucreMe N2 + 3H2<> 2 NHz + Q
CMECTHUTCS B CTOPOHY 00pa30BaHus MPOIYKTOB PEAKIIUH TIPH:
a) TMOBBIICHUU TEMITePaTyPhI

0) MOHWKEHUH JaBJICHUS

B) NOBBIIICHUH KOHIIeHTparuu NH3

T') IOHIKEHUU TeMIIePaTyPhI

8. BemectBom «X» B nienouke npespatienuit Zn(OH)2— X — ZnClz sBnsercs:
a) Zn

0) ZnO

B) ZnSO4

r) Zn(NO3)z2

9. DTaHOJ ¥ ATUJIOBBIN CIIUPT — ITO:

a) TOMOJIOTH

0) CTpYKTypHBIE H30MEPHI

B) F€OMETPUYECKHE U30MEPHI

') OIHO U TO K€ BEUIECTBO

10. SP — rubpuHBIC ATOMBI YTJIEPOJIa COAEPIKUT MOJICKYJIa:
a) TporieHa

0) mpomnaHa

B) MIpONMHA

T') IPOIaHoIa

11. KapOokcuibHyI0 rpynity coaepikar:

a) aMUHOKHUCIIOTBI



0) genobr

B) aJIbJACTHIbI

r) 3¢upsl

12. JI7s1 ankeHOB XapaKTEPHbI PeaKIINU:

a) TUAPOIIN3A U OTIIETUICHUS

0) OKHCIICHUS U 3aMEIICHUS

B) MPUCOEANHEHHS U OKHCIICHHUS

I') 3aMEeILEeHus U TUAPOoIIH3a

13. KayecTtBenHo# peakiuei Ha anpaeruanyto rpynny — COH sBnsercs peakius:
a) «cepeOPSTHOTO 3epKaIay

6) 6poMHpOBaHUs

B) KCAHTONIPOTEHMHOBAS

I') TUIPUPOBAHUS

14. [onuapupHOE BOJOKHO JIABCAH MOKHO MOJTYYUTh PEaKIHEH:
a) TIOJIMKOHICHCAITUN

0) meruaparanuu

B) MOJMMEpPHU3ALIUN

T') OTIICTUICHHS

15. MaccoBas 10111 BOJIOPOJia B 3TaHE COCTaBIISET:

a)15%

0) 28%

B) 20%

r) 30%

16. YcraHoBUTE COOTBETCTBHE MEXKIY KIACCOM COEAUHEHHI M HA3BAHUEM OPTraHHYE€CKOIO

BEIECTBA:

1. ankaHbl a) TJII0KO03a

2. alIKeHBI 0) aTaHoII

3. criupTHI B) IIpOmaH

4. yrineBoabl ) 3TUJIEH
1 2 3 4

17. YcranoBuTe MOJNEKYJISpHYIO (hOpMYITy yriaeBOoI0pOaa, MaccoBas 0Jisl yriepoia B KOTOPOM
coctasiseT 85,71%, a Mmacca 111 3T0r0 Ta3a Npu HOPMaJIbHBIX YCIOBUIX paBHa 1,25T.

CaMocTosTenbpHas pa60Ta

1. Onpenenure 4YUCIO NMPOTOHOB, HEHUTPOHOB M 3JIEKTPOHOB y atoma Xpoma. CocTaBbTe €ro
AJIEKTPOHHYIO M DJIEKTPOHHO-TPadUUIECKYIO (POPMYITHI.

2.0npenenuTe CTENEHN OKUCIEHUS JIEMEHTOB B BELIECTBAX, (DOPMYJIbI KOTOPBIX:

NaCl, SOs, Hz, Cu, KNOs, CO

2. OnpenenuTte TUIbI XUMUYECKON CBSI3U aTOMOB B 3TUX COEIUHEHHUSX.

3. Pemute 3amauy. K 27,6r kapOonata xanust 106aBuiu 315r a30THOM KuCa0ThL. Beruucnure, kakoi
o0beM okcuna yriaepoaa (IV) (u.y.) mpu aTom obpa3zyercs.



4. Pemmte 3amady. Omnpenenutre Maccy COMHM M MacCy BOJIBI, KOTOPBIE TMOTPEOYIOTCS MIJis
IpPUroTOBJIEHHS pacTBopa o0bemMoM 120 mi (mmotHOCTh 1,1r/MiT) ¢ MaccoBoit noneit conu 15%.

CamocrositenpHas padoTta

1. Tlosamueit ocenplo, pacnaxas 3eMII0, MOJIOION (epMep pelmy yOuTh JBYX 3aiflieB cpasy:
M3BECTKOBATh YYAacTKH C KHCIIOW TOYBOM M MPOBECTH MOAKOPMKY ee cymnepdocdatom. OpHako
BECHOM 0Ka3alioch, 4To xenaeMblil ekt He 611 nocTuruyT. [Touemy?

2. OnBITHBIA cocesl, NoKajaeB MOJIOAOro (GepMepa, MPeUI0KHII €My UCIPAaBUTh OIIMOKY, BHECS
B MIOYBY XOPOIIIO pacTBOpUMOe ynobpenue, coaepxkaiiee ¢pocdop. OH 1m03adblI €ro Ha3BaHUE, HO
MIPUHEC aKKypaTHYIO 3alUCh pe3ynbTaToB aHanmza (%) azora — 12,2, Bogopona — 5,5, docdopa —
27, kucnopoga — 55, 6. Uto 310 3a BeiecTBo?

3. Jlna onpeickuBaHus cana (GepMepy MOHAJ0OUIOCH IIPUTOTOBUTH OOPIOCCKYIO KUIKOCTb.
Mo>kHO 11 ee TOTOBUTH B 0aKax U3 aTFOMUHUS WM OLIMHKOBAHHOM >KeCcTH?

4. OnbiTHEIE MacTepa ONPENENIAI0T OKOHYAHUE “‘CXBATHIBAHUA INTYKATYPKU IO BHEIIHUM
npu3HakaM. MOKHO JIM ONIPEACIIUTh 3TO XUMUUECKUM ITyTEM — C TIOMOIIBI0 HHAUKaTOpa?

5. Kak jy4nie ¢ TOUKHM 3peHHs TUTHEHBI OTAENATh MOTOIOK M CTEHBI KyXHH: HOOEIUTh MEIOM,
W3BECThIO, OKPAaCUTh MACJISIHOM KpacKoi, BOJOSMYJIHCHOHHOW KPACKOW, 3Mallbl0, OKJIEUTH
KJIIEEHKOM ?

3ananus s paboThl B TETpaau

1. Bam mnpunuioch cTuparb TEMHBIE BEIIM C MBUIOM B jkecTkoil Boje. [locie crupku u
MOJIOCKAHUS Ha HUX oOcTalica “‘cemoi’” HajeT. Kak ero yCTpaHWTh M 4TO MOXXHO OBUIO CIeNaTh,
4yTOOBI 3TO MPEAOTBPATUTD?

2. [loueMy TpUKOTa)KHbIE U3JETHUS U3 HATYPaJbHOM IIEPCTH OYEHb CHUIBHO BBITATHBAIOTCS U
TEPSIFOT POPMY MOCIIe CTUPKH, €CITH CYIIUTh UX B IMOABEIICHHOM COCTOSIHHH, a XJIOMYaTOO0YMaKHBIH
TPUKOTAX MOYKHO CYIIUTh TAKUM CIIOCOOOM, U MIPH 3TOM OH He TepsieT Gpopmy?

3. [MoueMy cTupanbHBIC TTOPOIIKH C OMOIIOTUYECKH aKTUBHBIMU JI00aBKaMU OCOOCHHO CHUIIBHO
pa3benarT pyku?

4. Mbl HEpeIKO CTATKUBAEMCS C CUTYyallUsIMU, KOT/Ia B CaMbld HEMOAXOISIINI MOMEHT U B
CaMOM HEHY>XHOM MecTe€ cakaeM IITHO. Kak BBIBECTH MATHA Pa3IMYHOTO MPOUCXOXKIECHUS?
Hampumep, pkaBYMHBI, CIMBOYHOTO Macia (CBexee ISITHO), kode, iHoma, MOPKOBHOTO COKa,
BUIITHEBOTO COKa, MSICHOTO coyca. B BameM pacmopspKeHHU CIEAYIOIHUE CPEACTBA: TEepPCOoIb,
CTUPAJIbHBIN MTOPOLIOK

5. Kaxnplit pa3 Bo Bpems eibl Bbl IOJIBEpraere CBOM 3yObl BO3JCHCTBUIO OaKTepHid,
BBIPa0ATHIBAIOIINX KUCIIOTY, - C ATOT0 YTBEPKACHUS HAYMHACTCS PeKIaMa OAHON U3 )KeBaTeIbHBIX
pe3uHoK. Kak MOXKeT XMMHUK MPOKOMMEHTHPOBATh 3TO yTBEPKIeHUE?

Cooeporcanue nabopamopuvix padom
JlaGoparopHasi padora Ne 1

«Teopus cTpoeHUSI OPraHUYECKUX COCTUHEHUN»

Iesb: U3roTOBUTH MOJEIIEH MOJIEKYJ BAXKHEUIIIUX YIIIEBOJOPOJOB, PA3BUTh IIPEICTABICHHUN O
IPOCTPAHCTBEHHOM PACHOJIOKEHUN MOJIEKYI.

Oo6opyaoBanue: HaOOP MIAPOCTEPKHEBBIX MOJIENIEH MOJICKY L.

Xoa pa0dorbi:

1. Cobpatb MoJIeNIM TIEPBBIX YICHOB psija aIKaHOB (METaH, 3TaH, MPOIIaH).

2. N3 Habopa 4 atoma C u 10 aromoB H ckonbKko pa3HBIX MoJelei MOKHO coOpath? Uem 1o
OTHOIICHHIO K IPYT APYyTy OyayT 3T BemecTBa? HazoBure 311 BemecTna.



3. CocraBbTe MOJIEIM BCEX BO3MOXKHBIX MOJEKYJ ¢ MoJjeKyisipHbiMH (opmynamu CsHe u
CsHs nazoBute nosyueHnssle BemecTBa. OxapakTepu3yinTe UX ¢ TOUKU 3PEHUS MPUHAICKHOCTH K
KJIacCy, MPEIEIbHOCTH.

Psaoom co cmpykmypnvimu chopmynamu 3anuwiume Ha38aHus eujecms

KoHTpoJibHBIE BONIPOCHI:

1. Kakue BemiecTBa Mbl Ha3bIBa€M «HETPEICIBLHBIMIY, «IIPEICTbHBIMU?

2. MOHO JT OTHECTH IUKJIOATKaHbI K npeaenbHbiM Y B? K venpenensubiM? O60CHYHTE CBOIO
TOYKY 3pEHHUSI.

3. Kakytro nadpopManuro 1aeT HaMm KOpeHb B Ha3BaHUM opranudeckoro BemiectBa? Cyddukc?

JlaGopaTtopnas padora Ne2
«HedTp 1 mpoayKThI €€ mepepaboTKm»
Heab: n3yuntsb (puzndeckue cBocTBa HE(PTH, yACTHHBIN BEC U pACTBOPUMOCTb.
OOopynoBanne W PpeakTHBBI: He(Th, KOJUIEKIUS 00pa3lloB HEPTH U NPOAYKTOB €€
nepepaboTKy, yUeOHHUK.
Xon paGoTsI:
Onwvim 1. ®usnuecKkue CBOMCTBA.
. OTkpoiite ¢akoH ¢ HePTHIO U MOHIOXalTe, cOOII0Aas MPaBUIa TEXHUKU
6e3onacHoctu. Kakos 3amax nedtu?
. 3adukcupyiite user HedTH.
Onvim 2. Y 1enbHBIN BEC U paCTBOPHUMOCTD HE(PTH.
e B npobupky ¢ Bomoit Haneire 1 mu HedTu. ['ne Haxoautcst HedTh,
pacroJiaraeTcsi CJI0eM CBEpXy WM Ha JHe poOoupku. OHa jierye BoabI?
o Berpsxuute cmech HedTu U Bonbl. HedTh B Boje pacTBopsieTcs?
KoHTpoJibHbIE BONIPOCHI:
1. Hedth B npeBHOCTH.
2. Haxoxxnenue HeTH B IpUpoe.
3. ®usnueckue cBoiicTBa HeQTH (J1AOOPATOPHBIH OIBIT).
4. CoctaB He(TH.
5. Ilpoucxoxnenne HeQTH.
6. Ileperonka nedgtu. Hedrenpoaykrsl Bropuunas nepepabotka Hedu.
7. DKonoru4ecKue MociecTBUs HeQTsHOTO 3arpsi3HeHus. [lytu ounctku mops.

JlabopaTopnasi padora Ne 3
«CnupTsl, HpU3NYECKHE U XUMUYECKHUE CBOHCTBA»

Heab: 3y4nTh HEKOTOPHIE (PU3MUECKUE U XMMUYECKHE CBOWCTBA MPENEIbHBIX OJHOATOMHBIX
cnupToB. OTMETUTH KAYECTBEHHYIO PEAKLMI0 HA MHOTOATOMHBIE CITUPTHI.

O0opynoBaHue M peakTUBbI: CIIUPTHI: STUIOBBIN, TJIULEPUH, STHICHTITUKOIb; O€3BOIHBIN U 2
H pactBop cyibdarta meau (II); okcun meau (II); KOHIEHTPUPOBAHHBIM U 2 H PacTBOpP CEPHOM
KHUCJIOThI; KOHIICHTPUPOBAaHHAS YKCYCHasl KHCJIOTa; KOHIEHTPUPOBAHHBIN pacTBOp amMmuaka; 0,2 H
pacTtBop HUTpaTa cepebpa; 1% pactBop nepmanranara kanus; 0,5 H pacTBop Ouxpomara Kaius; 2 H
pacTBOp THUAPOKCHAA HATPUS;, PacTBOp Hoaa B HomuctoM Kaiuu; 1%-HbI CHOHPTOBOM pPacTBOP
denondranenHa; MemaHas MPOBONOKA; Mecok. OOopymoBaHue: HAOOp NPOOHPOK, MpoOKa C
ra300TBOAHON TpyOKoii, crakan- 31 yuk (100 M), mumeTka, CIUpTOBKA.



Xon paGoTsI:

OnpiT 1. PacTBOPUMOCTH CIIUPTOB B BOJE W MX KHUCIOTHBIA Xapaktep B cyxyro mpobupky
HanuBaloT 1 wmia sraHona. Ilo kamism poGaBistor k coupty | M Boxabel. PactBop 3Tanona
pas3zessIoT Ha ABe MPOOUPKHU U 10OABIISAIOT B EPBYIO — 12 Kamiim pacTBOpa JakMyca, BO BTOPYIO —
CTOJIBKO K€ pacTBopa (eHosranenHa.

Bonpocel u 3amanus. Ha ocHOBaHMM TIPOBENCHHBIX HAOJIOJCHHUN CHIENalTe BBIBOZ O
PacTBOPUMOCTHU B BOJIE MPENTIOKEHHBIX cIUPTOB. OOBbsACHUTE NpUYuHY. 2. M3MeHseTcs 11 okpacka
uHAuKaTopoB? CrenaiiTe BHIBOJ O KUCIOTHOM XapaKTepe BOJHOTO pacTBOpa 3TaHOJIA.

OmnbIT 2. O6HapyeHHe BOJbl B CIUPTAX U 00€3BOXKMBaHUE CIIUPTOB B mpoOupky nomemarot
0,5 r 6e3BogHoro cynbdara meau (II) m gobaBnsroT mo 1 Ma sTmioBoro crnmpra. CoaepKuMoe
IpOoOUPKH B30ANTHIBAIOT U JAOT OTCTOAThCA. OOE3BOKEHHBIM CIUPT MCIIONIB3YIOT JUIsl CIIeyIOIEro
OIIbITA.

Bomnpocsl u 3aganus

1. O6wsacHuUTE HaOMIOaeMble sIBJIEHUS. HamuimTe COOTBETCTBYIOIIEE YPABHEHNE PEAKIUH.

2. JInst 4eTo MOKHO UCIIOJIB30BaTh JAaHHYIO PEAKIUI0?

OmnpiT 3. OTHOIIEHHE CIUPTOB K aKTUBHBIM MeTaiaM. B mpoOupky ¢ 1 M 00€3BOKEHHOTO
cnupTa OpocaroT HeOOJBIION KycOueK METallsIMYeCKOro HATpHs, OUMILEHHBIH U BbICYIIEHHBIN
¢ubTpoBasibHOW Oymaroil. (Eciam pasorpeBaHue NPUBOAMT K BCKUIAHMIO CHHUPTA, TO CMEChH
OXJIAX/IAIOT B CTaKaHe C XOJoJHOW BozoH). IIpoOupky 3akpbiBaroT MPOOKOHl CO CTEKISTHHON
TpyOko. Beinenstromuiicss ra3 mnojpkuraior. Ecnum HaTpuil mpopearupoBall HE MOJHOCTBIO, TO
N00aBIIAIOT M30BITOK CHOUpPTA, JOBOAS peakmuio 10 KoHma. llocie Toro kak Bech HATpHid
npopearupyer, IpoOUpKy OXITaKAAIT U 100aBisioT 3—4 Karyu Boabl 1 | karto genondranenHa.

Kourpoabnbie Bonpocsl: 1. Hannmmre ypaBHenue peakumu. Kakoil ra3 Beiaensercs HIpu
B3aUMOJIEVCTBUM HATpHs co criupTom? Kak 310 noka3are? 2. Kakoe BemecTBo Kpuctamumayercs? 3.
[Touemy cupT AOKEH OBITH 00€3BOKEHHBIM U 3a4eM HEOOX0AMMO, YTOOBI HATPUM MPOPEarupoBa
CO CIIMPTOM NOJHOCTHIO? 4. HanuimTe ypaBHEHHE peakluy MOJy4EHHOTO POAyKTa ¢ Bofou. Uro
NOKa3bIBaeT MHAMKATOP? OLEHUTE KUCIOTHOCTD CIUPTA.

JlaGopaTtopnas padora Ned
«OKupsl 1 MbLI1a»

Henab: 03HAKOMIJICHHE C CHHTE30M, (PU3NYECKMMHU W XMMHUYECKHMMHU CBOMCTBAMHU HEKOTOPBIX
BaXHBIX OPraHUYECKUX COEJUHEHHH — MBUI, KUPOB, KpacHuTelel, JEKapCTBEHHBIX IPEnapaTos,
MOJIMMEPHBIX MaTEPHAJIOB.

OOGopyaoBaHne M peaKTUBBI: PACTUTEIHLHOE MAacliio, AMATUIIOBBIN 3(up, 3TUIOBBIA CHUPT,
BOJ1a, KyCOUYEK MbLIa, IPOOOPKH, CIIUPTOBKA, JIepkKaTeib I IPOOUPOK, IITATHB,

Mpbla — 3TO COJM BBICHIMX KapOOHOBBIX KHUCIOT. Pa3nuyaroT pacTBOPUMBIE (COMH IIEIOYHBIX
METaJUIOB) M HEPacTBOPHMBIE B BOJIe MbLIa. PacTBopuMble B BOJE MbUIA JENATCS Ha TBEPIbIE
(matpueBsie) RCOONa u xunkue (kanuesie) RCOOK. Haubosee vacto st MOgydyeHUS MBLI
ucnoap3ytot creapuHoByto (C17H35COOH) wnu nansmutrnoByto (C15H31COOH) kucaotsl.

Kupsl — 310 cioxHbIe 3QUpPHl TPEXaTOMHOIO CIHMPTA — TIUIEPUHA M BBICIIMX KapOOHOBBIX
KHUCJIOT.

OmnbIT 1. PacTBOPUMOCTB )KUPOB B pa3IMYHBIX PACTBOPUTEIISX.

B 5 npoOupok momemniaror mo 1-2 kamiau pacTurenbHOro macia. [IpunmBaroT: B MepByIO
npoOupky - 1 Ma AMATHIOBOTO 3¢upa, BO BTOPYIO — 1 MJI 3TUIOBOTO CHHMPTa, B TPeThio — 1 mi
BOJly. B30anThIBatoT conepKumMoe mpoOUpoK M AI0T MOCTOSITh. OTMEUaloT PaCTBOPUMOCTH KHUpa B



KaXKIOM M3 TEepedyHrClIeHHBIX BeulecTB. Kakue U3 HUX SBIAIOTCS XOPOIIMMU PACTBOPUTENISAMH, a
KaKue II0XuMHu?

OmnebiT 2. PacTBOpeHUE MbLIa B BOJIE.

Kycouek mbuia (2r) pactBopsitoT B 2-3 Ma Bojasl. [lomorpeBaroT mpoOHMpKy Ha TOpenke H
yOeXKIArOTCs, YTO TIPU HArpEeBaHWU MBUIO pacTBopsieTcs Ovictpee. Ilpu BeTpsixuBaHUU
COJCPKUMOT0O NMPOOMPKHU HabIromaeTcst oOuabHOE BerieHUBaHuE. llpu momomn yHHMBEpcaabHOU
UHAMKATOpHOU Oymakku ompeaenstor pH cpeapl. YOexnmaroTcs, 4TO OHA WIEJIOYHAs — MbLIO
ABJIIETCS CONbIO CcUiIbHOrO ocHOoBaHUS NaOH u oueHb ciiaObIX BBICHIMX JKUPHBIX KHCJIOT, U
MO3TOMY IIPH TUApoIn3e oOpa3yercst cBoO0JHas 1ieno4yb. Hanummre ypaBHEeHHE PeaKIiy.

KoHTpoJibHbIE BONIPOCHI:
1.Mcropus nzydeHus Kupos.

2. CocraB, cTpoeHue, CBOMCTBA U KilacCU(UKALIUS )KUPOB.
JlaGoparopHasi padora Ne 5
«YTIIEBOABDY

Henb: noka3arb CTpOeHUE albJ03 U KETO3 — IMPOBECTH KAyeCTBEHHbIE peakiuu. M3yduTtsb
KHUCJIOTHBIM TUAPOIIN3 U- U MOJIMCAXapUI0B.

OO6opynoBanme U peakTUBBI: 5%-Hble PaCTBOPHI TIIOKO3bI, (YPYKTO3bI, JTAKTO3BI U CaXapo3bl;
KOHLICHTPUPOBAHHBIE U 2 H PACTBOPBI COJSHON U cepHOU KHUCIOT; 10%-HbI pacTBOp rMApOKCUAA
HATpUs;, KOHIICHTPUPOBAHHBIN pacTBOp ammuaka; 0,2 H pactBop HuTpara cepebpa; 10%-Hbie
pacTtBoOphl xyopuaa kanelus u cynbdara menu (I1); 1%-Hb1i pacTBOp Kpaxmana; pacTBop ioja B
HonucToMm kanuu; Bata (uiau GuiabTpoBaibHas Oymara), ¢apdopoBasi CTymka ¢ MECTUKOM, HAOOp
npodupok, 2 crakana (100 mi); acOectoBas ceTka, CHUPTOBKA, TUIUTKA..

Xon paéoTsI:

Omnpit 1. Jloka3aTenbCcTBO HATMYMS TUAPOKCUIIBHBIX TPYIII B MOHO M TUCaXapuaax.

K 1 mn pactBopa xyopuaa kanplivsg AoGasisitor 0,5 M pacTBopa THAPOKCHIA HATPUS U
NPUIUBAIOT PACTBOP TUIIOKO3BI J0 PACTBOPEHMS TMEPBOHAYAIBHO OOpPa30BaBIIErOCs OCaIKa.
Cogepxumoe nmpoOupku B30anThiBatoT. B mpobupke cmemmuBatoT 1 Mi pacTBopa IIIOKO3bI, 1 Ml
pacTBopa THAPOKCHAa HATpUs W 2 Karu pactBopa cynbdara menu (II). Comepxumoe mpodupku
B30anThIBatOT. [lomydeHHbIE paCTBOPHI CaXapaTOB MEIU OCTABISIOT AJIS CIEIYIOIIETO OMBITA.

Bomnpocs! u 3aganus 1. CoctaBbTe ypaBHeHHE 00pa30BaHUs caxapaTa KaJbIusl.

2. Yro nabmronaere npu B3aumojaeiictBuu ruapokcuaa meau (II) ¢ caxapunamu? Hanummre
COOTBETCTBYIOIIINE YPABHEHUS PEAKIIHIA.

3. MOXHO JIi JaHHBIE PEAKIIMHA OTHECTH K KAUECTBEHHBIM Ha caxapa?

OmnpIT 2. OKUCIEHNE MOHO- U JTUCaXapHUI0B.

K mnomyuenHsiM B ombITe 1 IIENOYHBIM pacTBOpaMm caxapaToB menu noOasisitor mo 0,5 mu
BOJIbl, BCTPSAXHUBAIOT COJEPKUMOE MPOOUPOK M OCTOPOKHO HArPEeBaIOT BEPXHIOIO YaCTh MPOOUPOK
HE JIOBOAS 10 KuIsideHus. [lomemaroT B 4yHCTyl0 00e3:KUpEeHHYI0 MpoOHpKY | Karuio pactBopa
HUTpara cepedpa, M00aBISIOT B Hee 2 KalulM pacTBOpa THIPOKCHA HATpus W 1o KamisMm (3—4
Kalid) pacTBOpa aMMHaka IO pacTBOpeHHUs oOpasyrolierocsi ocaaka oxcuaa cepedpa (I). B
MOJTyYEHHBIH pacTBOP BHOCAT | Karuio pacTBOpa IIIFOKO3bI M OCTOPOKHO HarpeBaroT MpoOUpKy Oe3
KUTITYEHUS 10 Hayasa mooypeHus pacTBopa.

Bompocel u 3amanus 1. Uto mpowcXomuT MpU HarpeBaHuu caxapatoB menu? Hamwummre
ypaBHEHHUSA peakiuil. ¥ Kakux pacTBOpPOB M3MeHeHUH He HaOmonaerca? [Touemy?

2. YV Kakux YTJeBOJOB OTCYTCTBYET IOJIOKUTEIbHAs peakuusi 'cepeOpsHOro 3epkana" u
nouemy?



3. Kakme w3 yriueBoJOB  MOXHO  Ha3BaTb  BOCCTaHABIMBAIOIIMMH, a  KakHe
HeBoccTaHaBnuBaroMMu? Kakyio (yHKIIMOHATBEHYIO TPYIITY ONPEACIISIIOT JAHHOW PeaKIueii?

Omnpit 3. KHCIIOTHBIN rUApOSIN3 Kpaxmalia.

B nmpo6upky HanuBaroT 2 MJI KpaXMaJIbHOTO KieiicTepa U J0OaBIIsIOT 2 MJI pacTBOpa CEpHOIl
KucaoThl. CMech HarpeBaloT 0 KUIEHHWS U 4Epe3 paBHbIE NPOMEKYTKHM BpEMEHHU (2 MMHYTHI)
NUMETKON oTOupatoT mpoOsl pactBopa (mo 0,5 mi) B 5—6 mpoOupok. B oxmaxneHHsle mpoObI
no0aBisioT 1Mo 1-2 kamu pactBopa Hoja B iloguctoM kanuu. HarpeBanue pactBopa npekpaiiaror,
Korna mpoba pacTtBopa € HOJOM CTaHOBUTCS ciabo-kentod (He wusmensier nsera). Ilocne
OXJIQX/IEHUS C THJIPOJIM3aTOM IIPOBOJIAT KAUECTBEHHYIO PEaKIUIO Ha TIIIOKO3Y.

KoHTpoJibHbIE BONIPOCHI:

1. Yro obpasyercs npu gob6aBneHnu Hoaa k kpaxmaiay? CocraBbTe CXeMy B3aUMOICHCTBUS.

2. Ilo xakoii cxeme ruzapoausyercss Kpaxman? V3MEHSIOT NpOXyKThl THAPOJIM3a OKPAaCKy
pactBopa itona?

3. IlpuBenute (opMyny MaibTO3bl M YpaBHEHHE ee ruapoimnza. ObOnamaeT jau MallbTo3a
BOCCTAHABJIMBAIOIIUMU CBOMCTBaMU?



JlabopaTopnasi pabora Ne 6
«lIBeTHBIE peakuy Ha OETKN»

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

OO0opynoBanue M peakTHUBBbI: OCJIOK, JKEIAaTWH, PAaCTBOP TMIPOKCHAA HATpHs, cylbdaTa
mean (I1), kKoHIIeHTpUpOBaHHAs a30THASI KUCIIOTA, TPOOUPKH, ITATHB.

Xoa pa0doTbi:

Omnpit 1. O6HapyxeHue B Oeslkax NeNTUIHBIX CBsA3eH (OMypeToBasi peaxiiusl)

Ora peakuuss oOycCIOBI€HAa HalMyhMeM B O€IKOBOM MojeKysne MeNnTHIHBIX CBs3eil,
BO3HHMKAIOIIMX IPU B3aMMOACHCTBUM MOJIEKYJl aMHHOKUCIOT. B pe3ynbrare B3aumoneicTBus
MOHOB JIBYXBaJICHTHOW MM C MENTUAHBIMU CBSA35IMH B LIIEJIOUHON cpejie 00pa3yeTcss KOMIJIEKCHOE
COEJIMHEHHUE, OKPALIIEHHOE B KPAaCHO-(PHOJIETOBBIH 1IBET.

K 5 xammsim wmccnemyemoro pactBopa Oenka W jkenmaTuHa nobapmsem 3 karmmu 10% p-
paNaOH wu 1 xamumo 1 % p-pa CuSO4. Ilpu Hanwuuu O6enka B MPOOUPKE MOSBISETCS YCTOMUUBOEC
CUHE-(HOJIETOBOE OKpaIIUBaHHE.

Omnpit 2. KcanTonpoTenHoBas peakius

Ota peakiusi OCHOBaHA Ha 00pa30BaHUM HUTPONPOU3BOJHBIX APOMATHUECKUX aMUHOKUCIIOT
(pennnananuH, THPO3MH, Tpunrodan). HUTPOIponu3BoaHbIE UMEIOT KEITYIO OKpPAacKy B KHUCIIOH
Cpelie U OPaHKEBYIO — B HEUTPAIbHOM U ILEIOYHBIX Cpeax (Kcanmoc — NO-TPEUecKu — )KEIThIH).

B 2 npoGupku HaiuBaioT, B MEPBYIO 5 Kallesb pacTBOpa sIMYHOrO OejKa, a BO BTOPYIO — 5
Kameslb pacTBOpa JKelaTuHa. 3ateM B 00e mpoOupku JoOaBimstor mo  3-5  Kamenb
KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTHI. BrInanaeT ocaok cBepHyBIIETocs OemKa.

KoHTpoJibHBIC BONIPOCHI:

1. Hamumure cxemy peakiuu Ouypera ¢ ruapokcuaoM menu (II). Hamumume xakoro
CTPYKTYpPHOTO ()parMeHTa B MOJIEKYJIe HEOOXOAMMO JJIsl OJIOKUTEIbHON OMypeTOBOM peakunn?

2. MOXHO JT1 CYUTATh TAHHYIO PEaKIUI0 KaueCTBEHHOW Ha O0eIoK?

3. B 4yem mposiBiseTcs ITBONCTBEHHOCTh XMMHUYECKUX (yHKIuii amuHOKucoT? Kak 3To
MOJKHO JI0Ka3aTh?

4. Yro Takoe feHaTypanus oenka?

5. Kakue xadecTBeHHbIe peakuuu Ha Oenku Bol m3yuninn? Kakue cTpyKTypHBIE (hparMeHThI
OETTKOB OHH MO3BOJISIIOT O0OHAPYKUTH?


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

JlabopaTopnasi paGora Ne 7

«CtpoeHnue aroma
Heasn: onpenenuts HKCIEPUMEHTAIBHBIM MyTEM XapaKTEPUCTUUYECKOE M3IyYeHHE aToMa B
BO30YKJIEHHOM COCTOSTHUH.
Oo6opynoBanne u peakTuBbl: paphopoBas yaiika, 5-6 MII COUPTA, IINATENb, HATPUH.
Xox paboThl:
Omneit 1. Onpenenenne JIMHbI BOJIHBL.
DHeprusi Hapy>KHbBIX JIEKTPOHOB BOJIOPO/Ia U S- DJIEMEHTOB Ha PA3JIMYHBIX YHEPTETUUECKUX
pPOBHsIX, 2B

aTOMBI E"1 E™ E’s E" E’s E’6

Na 3,027 3,547 4,068 4,589

Jlns onpenenienus uiHbl BosiHbI A =NC/AE, noacraisis u3 tabmuip 1.1 3Hayenus AE u ¢ B
YHUCIIUTENb, TO MOJIYYHM, YTO:

A=1240,8/ AE (am)

C noMorupio mmaresns B3sul HeOOIbIIoe KoMuuecTBO Hatpus. B dapdopoByro yaiiky Haiui
3 —5 MJ criupTa, CIUPT MOJKET U BHEC B TUIAMS HATPHIA, IOCTyKHBas MIMATEh, YTOObI KPYMUHKA
HATPUS MOCTETICHHO MaJIaJIH B IJIamsl.

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

AE1=E’- E",

A=1240,8/ AE

- OIpEeJEeIUM KaKasi OKpacka COOTBETCTBYET JIIMHAM BOJIH.

3HauyeHuUe JUIMH BOJIH B BUJIUMOM 00JIaCTH CIEKTpa

5,11 5,14

A, HM BET
<390 HEBUIUMBIA
390 — 410 ®DUOIETOBBII
420 — 450 Cunnii
470 — 530 3enéHbli
540 — 580 Kénrorin
580 - 610 OpanxeBbIit
620 - 780 KPacHBIH
> 780 HEBUIUMBIA
- IPUBEJIEM YKCIIEPUMEHTAJIbHBIC TaHHbBIE B (hopMe TaduunIe:
Ne AE AE AE, »B A, HM OnTuueckuni Pe3syabTarsl
CIIEKTP onbITa
AE1 E's-E"1 2,113 587 OpaHKEBBIT
AE2 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
AEg E's- EY 2,083 595 OpaHsKeBbIN
AE7 E's-E"™ 1,563 793 HEBUIUMBIN
AEs E's-E"s 1,042 1190 HEBUIUMBIH
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 HEBUIUMBIH
AE13 E's-E™1 1,041 1191 HEBUIUMBIA
AE14 E"s-E"% 0,521 2250 HEBUIMMBII
AEs1s E2-E" 0,52 2250 HEBUMMBIN

KonTpoabnsbie Bonpocsl: 1. McTtopus uzydenus crpoeHust atoma. 2. OCHOBHBIE CBEJCHUS
0 cTtpoeHnH artoma. 3. Kakoe KOIM4YeCTBO 3JIEKTPOHOB, HEWTPOHOB M IIPOTOHOB Y aTOMOB, C
HOPSAKOBBIM HOMEpoM 7, 23 31.

JlabopaTopnasi padora Ne 8
«MogenupoBaHue ocTpoeHus nepuoandeckoit Tabmumst .1, MenneneeBa»

Heab: paccMoTpeTh CTPYKTYpY nepuoanueckoit Tadnumst J.M. MenneneeBa u HallTH
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB XUMUYECKHUX JIEMEHTOB.

OGopynoBaHnue U peakTUBbI: IEPUOIUYECKAs TAOIHUIIA XUMUUECKUX JIEMEHTOB.

Kpamkue meopemuueckue ceedenus

B 1896 romy .M. MeHneneeB OTKpbUI MEPUOJWYECKUNA 3aKOH XHMHYECKHX
371eMeHTOB: «(Ceolicmeo npocmouix mej, a mak xce Popmovl u c6OICMEA COEOUHEHUIL INEMEHN OB
HAX00AMCA 6 NEPUOOUUECKOTl 3A6UCUMOCHU OM GETUYUHBL AMOMHBIX 6€C08 IJ1EMEHM06).

3a OCHOBY MEpPHOJUYECKONW CHUCTEMBI OH OepeT He TOJbKO aTOMHYI Maccy, HO U
XUMUYECKHUE CBOWCTBA DJIEMEHTOB.

N3MeHeHne XUMUYECKHUX CBOMCTB IIPU IIOCIEAOBATEIIBHOM IIEPEXOJE OT JJIEMEHTa K
AJIEMEHTY IPOUCXOJIUT MOCPEACTBOM OTpHULaHusA. BHYTpH neproja NpoucxXoauT OTPULIAHUE OJHUX
CBOMCTB (META/NINYECKUX ) APYTUMU, IPSMO MPOTUBOIIOJIOKHBIMU (HEMETAININYECKUMHU ).

Kaxnpiii mepuon 3aBepriaercs OnaropoJHBIM DIIEMEHTOM, KOTOPBIM Tak e sBiseTcs
OTPHLIAHUEM MPEIBITYLIETO.

HoBelii mepuon HauMHaeTcss C  JJEeMEHTa, Kak OBl  TMOBTOPSIOLIETO  CBOICTBa
MPEIIECTBYIONIET0, HO 3TO TTOBTOPEHHE MTPOUCXOIUT HA UHOM, 60Jiee BHICOKOW OCHOBE.

B nepuonuueckoid cucteme BHAHO, KaK KOJMYECTBEHHbIE M3MEHEHHs (aTOMHasi mMacca)
NPUBOAAT K KAueCTBEHHBIM (XMMHYECKHE CBOMCTBA) MW, JOWAS 10 OMNPEIEJIECHHOTO Ipefena,
HE3HAYNUTEJIbHOE M3MEHEHHE KOJIMYECTBA IPUBOAMT K PE3KOMY HM3MEHEHHIO KadecTBa - CKadKy,
Hanpumep ot F x Ne, ot Ne k Na.



Taxkum 00pa3om, CBOMCTBA XMMHUYECKUX DJIEMEHTOB 110 MEPE BO3pACTaHUS UX aTOMHBIX Macc
MMEIOT MEPUOJINYECKUN XapaKTep.

[Tepnognueckuit 3akoH Obu1 odopmiien (.M. MenneneeBbiM B BHIE TNEPUOIUUECKOM
CHCTEMBI DJIEMEHTOB.

Ilepuoo ->TO TOPU3OHTAIBHBIN psI 3JIEMEHTOB, B KOTOPOM CBOWCTBA M3MEHSIOTCS OT
TUIUYHOTO MeTayla J0 TUIUYHOTO HEMETaUla W 3aKaHYMBAIOTCA OJaropogHbIM Ta3oM (3a
MCKIIFOYEHHEM TI0Ka CEJIbMOTO0 MEPUOIa).

I'pynna - BepTUKaJIbHAs TPYNIUPOBKA OJJIEMEHTOB, B KOTOPOH OJUH TOJ JAPYTHM
pPa3MeIIeHBI CXOHBIE MKy COOOM 3JIEMEHTHI.

B coBpemeHHOI neproanuecKor cUCTEME BCEro BoceMb rpyiil. Kaxkaas u3 HUX JEeIUTCs Ha
[JIABHYIO U TOOOYHYO TOATPYTIITHIL.

I'naguvie noozpynnst 06pa3oBaHbl BEPTUKAIBHBIME PSIaMU SJI€MEHTOB, HAUMHAIOIIUXCS C
AJIEMEHTOB MaJIbIX MIEPUOOB, B KOTOPBIX CBEPXY BHU3 HAPACTAIOT METANINYECKHE CBOMCTRBA.

Ilo6ounbvle noOZpynnvl COCTABISIOT TOJBKO JJIEMEHTHI OOJIBIIUX IEPHOJOB, BCE OHU
SIBJISIFOTCSI METAJUTAMHU M O0BEAUHSIOTCS 110 CXOIHBIM TIPU3HAKaM.

B 1911 rony Pesepdopa Bbickazan runoresy o IJIaHETapHOM CTpoeHuu aroma. CorjacHo
3TO} THIIOTE3€ aTOM MPEICTABISET COOOM CHCTEMY N3 OYeHb MajIoro 1o pasmepam sapa (10 12-10 -
13 cM), BOKpYr KOTOpOro 1O KPYTOBBIM OpOMTAM JBHIKETCS TaKOE YMCIIO AIEKTPOHOB, YTO OHH
CBOMM OTPHULIATENIbHBIM 3apsI0M HEUTPATU3YIOT MOJOKUTEIbHBIN 3aps sapa.

[TonoxkeHuto SIEKTpOHA HA KaXJAOW U3  CTAlMOHAPHBIX OpPOUT  COOTBETCTBYET
OTIpe/ICNICHHBIN 3amac 3Hepruu aroma. Korja 37eKTpoH IBUMXKETCS O MEePBOW OopOUTe, TPOYHOCTH
€ro CBSI3U C SAPOM MaKCHUMaJibHas, a 3amac PHEprud MUHUMalbHbIA. Takoe cocrosiHue aTtoma
Ha3bIBACTCSI HOPMATbHBIM.

Ecnu moxmBectw sHepruro K aToMmy, TO JJIEKTPOH TEPEMECTUTCS Ha OJHY M3 Oojee
YAQJICHHBIX OPOUT; TIPH STOM MPOYHOCTH CBSA3HU €T0 C SAPOM YMEHBIITUTCS, a 3arac YHEPTruu aToMa
yBEJIMUUTCS. Takoe COCTOSAHUSI aTOMa HAa3bIBACTCS 8030YHCOEHHBIM.

Jlnst xapakTepucTUKH OpOMTHl bop BBeN xeanmosoe uucio, BIOCIECICTBHH TOTYUYHBIIEES
Ha3BaHUE 21a6H020 n. Yucno OpOUT »dJIeMeHTa OIpeaenseTcss HOMepoM mepuonaa. Tak Kak
NEepUOJIOB CeMb, TO paznuyaroT 1, 2, 3, 4, 5, 6, 7-i1 ypOBHH SHEPrUU, KOTOPHIE HA3BIBAIOT TAKXKE
KBAHTOBBIMH CJIOSIMHU.

zls(:)) |

[Tpumep: 2892

DJEKTPOH MOXKET HaXOAUTHCS B JIHOOOH TOUKe MPOCTpaHCTBA BOKPYT siapa. [ToaTomy
KBAaHTOBAas MEXaHUKA BBOJUT MTOHATUE ITEKMPOHHO20 001aKa. DIEKTPOHHOE 00JIaKO MOXKET UMETh
pa3Hy10 T€OMETPUUYECKYIO POopMYy.

Y aTroma Bojopo/ia, 00JaJar0IIEro OJHUM YJIEKTPOHOM, OpOHUTAIh C(hepruIeCKH
CUMMETpHYHA U Ha3bIBaeTCsa 1S— opbéumansio (1 -kBaHTOBOE YKCIIO, S - TUI opOuTanu). Tak
Ha3bIBaeMble OpOUTANIN TIEPBOrO TUNA — S -opOumanu. OpOUTaIN BTOPOro TUMIA-P -



opoumanu SBIAIOTCA BBITAHYTHIMU. O0IaCcTh HAXOXKAECHUS 3JIEKTPOHA - TO 110 OAHY , TO IO APYTYIO
CTOPOHY OT siipa. DTU CMEXKHbIE 00J1aka 00pa3yl0T BMECTE HEUTO BPOJIE TaHTEIH.

OpOwutanu Tpetbero tuna — d — opoumanu MMerOT OoJee CI0KHYI0 GOopMy - OHH
IPE/ICTAaBISAIOT COOOM Kak OBl IBE CKpEILICHHBIE TaHTeNH, a -f- opoumanu oGpazyror eme Gomnee

CIIOXHBIE 001aKa (OpOUTaIM YETBEPTOTO TUIIA).

tikry

MakcumalibHOE YHCII0 3JICKTPOHOB, pa3MELIAIONIMXCS Ha KaXIOM TIOyPOBHE, PaBHO:

S-2 saexrpona (S?);
p - 6 anexkmponos (p°);
d-102nexmponos (d*°);
f-14 snexTponon(f**);
PacnpenencHue 371eKTPOHOB B aTOMax 10O
SHEPreTUYECCKUM YPOBHSIM U MOJTYPOBHSIM

U300paxaroT B BUJIC TaK HA3BIBAEMBIX
INEKMPOHHBIX HOpMYIL.

Hampumep, anexkrponHas popmyina
(xoH(pUrypanus) atoMma HaTpus,
3apuMarolero 11-e Mmecto B

NIEPUOIUIECKOMN CUCTEME, BBIPA3UTCS TaK:

11 Na 1s? 25? 2p® 3s™.

CTpyKTypYy DJIEKTPOHHBIX 000JI0UEK aTOMOB
9acTO N300pakaroT rpaduecku mpu MOMOIIU
IHepzemuuecKux aueex (SNCKTPOHHBIX CTPYKTYP).

3anac IHEPTHH BNCKTPOHA

/- ad

4 Q"C""'- —dp
\\& 3

- 4s

3 €~ I

= 1
1 Onepretu- lloaypopHu ’

YyeckHe

YPOBHH

Puc, 2.3. Cxema nogpasneneHus
3HEpreTYECKHX YPOBHEH Ha MOX-

YPOBHH

Taxkum 06pa3om, aTOM COCTOMT U3 SAPA U AIEKTPOHOB, AJIPO - U3 MPOTOHOB U HEUTPOHOB.
Uuco 2IeKTPOHOB € ¥ TIPOTOHOB P , @ TAKXKE 3apsl Sapa ONMPEACTITIOTCS TOPSIKOBBIM
HOMEpPOM djieMeHTa (yctaHoBiaeH Mo3senem B 1913 roay), a uncio HetpoHoB N - 1o pazHocTu

MEXIy aTOMHOM MacCoi U MOPAIKOBEIM HOMEPOM HAIPUMED:
aist atoma N P - 15 p*, 15 e m N: 31-15 =16

DneMeHThl B iepuoanyeckoi cucreme [[.1. MenzeneeBa pacnonoxkeHbl CTPOTro
MOCJIEIOBATEIBHO B TIOPSIKE BO3PACTAHUS 3apsija siep UX aTOMOB. BennunHa moioxuTeIbHOTO
3apsiia aTOMHOTO Si7[pa, BO3PACTAET OT DJIEMEHTA K 3JIEMEHTY Ha €IMHUILY. DTU KOJUYECTBEHHBIE
N3MCHCHUS O6yC.]'IaBJ'H/IBaIOT Kau€CTBCHHBIC U3MCHCHUA, HOBTOpeHI/Ie CBOI)IICTB B HOBOM nepnogle
MIPOUCXOANT Ha OoJiee BhICOKOM ocHOBe. [loaTomy mepuoanueckuii 3akon [[.1. MennaeneeBa B

HacToslIee BpeMs GopMyIHpyeTcs Tak:

Ceoiicmea Xxumuueckux 3J1eMeHm o8 HaAxX00amcA 6 nepuoduuecxoﬁ 3aeucumocmu om

3apa0a ux amomMHuix saoep.

Xoxa pabdoThI:
1. I3yunTh TEOpETUUECKOE OOOCHOBAHHUE.

2. BBIMOTHUTE NIpEeAJIOKEHHBIC 3aaHUS.



3. CocTtaBUTH OTYET.

3amanue Ne 1

1 BapuaHT.

Pacmonoxxuts xumuueckue 3nementsl Na, H, Mg, O, F, Al, Cl, Fe B mopsiike Bo3pactanus
OTHOCUTEIILHBIX aTOMHBIX MAacC, Pa3JIeIUTh X HAa METAILJIbl U HEMETAJUIbI.

2 BapuaHT.

Pacrionmoxxute xumuaeckue aementsl Ne, N, Cr, Ar, Au, Zn, S, P B opsiike Bo3pacTanus
OTHOCHUTEIIbHBIX aTOMHBIX MAaccC, pa3/JIe)IATh UX Ha METAJIBI U HEMETAJLTHL.

3aganue Ne 2

JlaTh XapaKTepPUCTHKY XUMHUUYECKUM JIEMEHTAM I10 TUIaHY:

1. [TonoxeHue 31eMeHTa B MEPUOINIECKON CUCTEME

-TIOPSIIKOBBIN HOMED

- IePHOJ]

-rpyrmna

- TOATpyIIa

- OTHOCHTEIIbHAS aTOMHAsl Macca

2. CtpoeHue aToMa 3JIeMEHTa:

-3apsj siIpa aToma

-popmyna coctaBa aToMa (KOJIUYECTBO IPOTOHOB, IEKTPOHOB, HEUTPOHOB)

-KOJIMYECTBO YHEPTeTUYECKUX YPOBHEH U pa3MeIleHUE Ha HUX SJIEKTPOHOB

-3JIeKTpOHHAs popmya (KoH(DUTypaus)

- rpaduueckas popmyna

- METaJUI VI HEMETAJII

3amanue Ne 3

3anummre cBepeHus no snementaM Ne3-Ne9 B Tabnuiry

XUMHUYECKUI ITopsiaxoBbIit Ar OneKTpoHHas
CHMBOJI HOMED (otHOCHT.aTOM.Macca) | (opmyna snemeHTa
Li
Be...

CdopmynupyiiTe BBISIBICHHYIO 3aKOHOMEPHOCTh, HCXOS U3 JAHHBIX TaOJIUIIBL.
KoHTpoJibHBIE BONIPOCHI:
1. ®opmynupoBka nepuoandeckoro 3akona /.M. Menneneena.
2. Yto Ha3bIBaeTCA MEPUOIOM?
3. Yro Takoe rpynmna?
4. Kak n3MeHsI0TCS CBOMCTBA XUMUYECKUX JIEMEHTOB B IIEPUOAAX U ITOYEMY ?
5. Kak u3MmeHstoTcst CBOMCTBa XUMHUECKUX 3JIEMEHTOB B IPYIINAX U ouyeMy?
JlaGoparopHnasi padora Ne 9
«JlucnepcHbIe CUCTEMBI
Heab: u3yuuTh crnocoObl MPUTOTOBIIEHUS AMYJIbCUN M CyCHeH3uM, oTpaboTaTh HaBBIKU
9KCIIEPUMEHTAIILHOM paboThl, COOMI0Ias TEXHUKY O€30MacHOCTH MpU paboTe B KaOMHETE XUMHUH.
OOopynoBaHue M PpeakTBbI: CTyllIKa C IECTUKOM, CTEKJISIHHBIM CTaKaH, CTEKJIsIHHas
nanoyka, Boja, Men (kapooHar kanbius), [IAB (amynerarop).
Kpamkue meopemuueckue ceéedeHus
UYucTthle BellecTBa B MIPUPOJE BCTPEUAIOTCS OYEHBb PEJKO, Yallle BELIECTBA BCTPEUAIOTCS B
BH/JIC CMECEH.



Boznyx mpezncraBisier coOoi cMech KUCIOPOJA, YIIEKHCIOro rasa, a3oTa M HEKOTOPBIX
JpyTUX ra3oB; MOpCKas BOJa - CMEChb BOJABI M COJIEH; MOJIOKO - CMECh BObI, JKHpa, Oelka;
METAJUINYECKHUE U3EIHUS - CMECH Pa3HBIX METANIOB, KOTOPbIE HA3bIBAIOTCS CIUIaBaMHU.

CrnoBo "cMecs" mpou3omIo oT ¢iI0B ""cMemuBare”, 'nepeMemmnBaTh"

CmecbCOCTOUT U3 ABYX H Ooiee KOMITOHCHTOB, HaXOAAIHUXCA B HCHIOCPCACTBCHHOM

KOHTAKTe JIpYT C IpyroM. PaccMoTpuTe pucyHoK:

YHCTOE YHCTOE
BELIECTBO BELISCTRO

*
\ @ Cef
NOe

CMECH M_//

BEIHECTB

CMGCI/I, B KOTOPBIX YaCTUYKHU COCTABJIAIOIINX MX BCIICCTB BHMAHLBI HCBOOPYKCHHBIM I'JIa30M

WIM T10J MHKPOCKOIIOM, Ha3bIBalOT HEOJAHOPOJHBIMU, WIH 2emepozennvimu. (CMecH, TpH
o0pa3oBaHMM KOTOPBIX BelIecTBa JAPOOATCS Ha MeNbYaillline 4acTULbl (MOJIEKYJIbI, HOHBI), HE
pa3IMYuMBbI€ J1a’K€ B MUKPOCKOII, Ha3bIBAIOT OJTHOPOJHBIMH, WA 20MO2EHHbIMU.

Cpenu Bcero MHOroobpasusi cmeced o0coboe MeCTO 3aHHMMAlOT TIe€TepOreHHbIE.
['eTreporenHpie cMecM MOTYT COCTOSITh Kak M3 pPaBHOMEPHO, TaK H M3 HEPABHOMEPHO
pacrpeieIeHHbIX KOMIIOHEHTOB. B miepBOM cilydae reTeporeHHble CMECH Ha3bIBAIOT IUCIIEPCHBIMU
CUCTEMAaMH.

HucnepcHule cucmembl — 3TO TETEPOrCHHBIE CUCTEMBI, B KOTOPBIX OJIHO BEIIECTBO B BUJE
MEJIKMX YaCTHUIl PABHOMEPHO pacmlpeniesIieHO B ApyroM. B 3aBUCHMOCTH OT arperaTHOTO COCTOSHUS
pa3IuyaroT CIeAYIOIINE JUCIIEPCHBIE 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.,




JlucnepcHple CHCTEMBl WIMPOKO pPAacHpOCTPAaHEHBl B NPUPOJAE B BHUJE IbUIEH, IBIMOB,
TYMaHOB, II€H, TKAHEBOM XUAKOCTU PAaCTEHUIN U KUBBIX OpPraHu3MOB. [IpuMeHsIOTCS B TEXHUKE,
CTPOUTENLCTBE B BHJIE ILIEMEHTOB, JIAKOB, KpPacOK, TKAHEW, pa3IMYHbIX MOPOIIKOOOpa3HbIX
CTPOUTENIbHBIX MaTepUajIOB, IEHOIJIACTOB U T.JI.

To BemecTBO, KOTOPOE paclpeesieHo B IPYroM, Ha3bIBAIOT QucnepcHou ghasou.

BemiectBo, B KOTOpOM pacrmpezenieHa aucriepcHasi (pasa, HOCUT Ha3BaHHUE OUCNEPCUOHHOU

cpeowl.
Knaccudukanus IuCepcHbIX CUCTEM MOXKET OBITh MPE/ICTABICHA CIEAYIONIMM 00pa3oM:

JUCIIEPCHBIE CHMCTEMBI

OMYyIbBCHHA
Basecu Cycnensuu
Aspozomu
Temn
Konnoudnwvie
cucmemvt
3o0au

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

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

Omyabcusa — 3T0 Tpy0OIUCIEpCHAs CUCTEMA, COCTOSILAs U3 JIByX HE CMEIMBAIOIIUXCS APYT
C APYIrOM KUIKOCTEHN (Macio 1 BoAa).

Cycnenszus — 370 rpyboaucHepcHasl CUCTeMa C TBEpIOW AMcrepcHOM (azoil M KuaKon
JUCTIEPCUOHHOM CpeJIoN (CTPOUTENBHBIE PACTBOPBI: IEMEHTHBIN pacTBOp, OETOH).

Aspozonu — 310 TpyOOTUCTIEPCHBIE CUCTEMBI, B KOTOPBIX JAUCIIEPCUOHHON CPeloi SBISETCS
BO3JIyX, a TUCTIEPCHOM (pa30ii KarmeabKu >KHAKOCTH (00J1aKa, JIaK JiJIsl BOJIOC) MJIM YaCTUIIBI TBEPAOTO
BellecTBa (IblJIeBOe 00JIaKo, CMOT).

Lenu — oco0oe cTyJHE0Opa3HOE KOJUIOUIHOE COCTOSIHUE (MapMena, X0JI0/el).

30211 — 3TO KOJIJIOUAHbBIE CUCTEMBI, B KOTOPBIX TUCIIEPCUOHHOMN CpeaoH SBISIETCS KHUJIKOCTD,
a TMcrepcHOM (a3oii — TBEP0E BEIIECTBO.

Oxpyxaromuii Hac MUp TNpeAcTaBiIseT co00il KpacoyHOe MHOrooOpasue pa3IHuHBIX
JIMICTIEPCHBIX CHCTEM.

Onruyeckyue CBOUCTBA KOMUIOUAHBIX CHCTEM.

JlaBHO OBUTIO 3aMEUY€HO, YTO IyTh CBETOBOTO JydYa, MPOXOMISIIETO Yepe3 COBEPIICHHO

NPO3payHbIN KOJUIOMIHBIA PACTBOP 30JI0Ta, CTAHOBUTCS] BUAMMBIM, €CJIIH pacCMaTPHBATh €r0 COOKY
Ha TeMHOM (oHe. DITO sABIEHWE TONy4YWwIo HasBaHue dddexra Tunmans, oHO
BBI3BIBACTCSI PACCESHUEM CBETa KOJUIOMIHBIMU YacTHiiaMu. [10100HO€ sIBICHHE, BEPOSITHO, 3HAKOMO
KaXJIOMy, KTO HaOJlloJal 3a CBETOBBIM JIYYOM, NPOXOISANIMM TOHKAM ITY4KOM B TEMHOM

NIOMEIICHUH (HampuMep, B KMHOTeaTpe), WU 3a JIy4OM MPOKEKTOpa Ha TEMHOM (OHE HOYHOTO


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

HebOa. Jlyd BUJEH cO CTOPOHBI TOJBKO B T€X CIyd4asX, KOTJa Ha MyTH €ro UMEITCS B OOJIbILIOM
YHCJie MEJIKUE YaCTHUIIbl BTN WK TYMaHa, paCCEUBAIOIIUE CBET.

OnTHYecKHe CBOMCTBA AUCIICPCHBIX CUCTEM HCIOJIB3YIOTCA HA MPAKTUKE UL U3YHUCHUS HUX

CTPYKTYpBbI, ONIpe/ieTIeHNs] pa3MepoB, (OPMbI YaCTHIL U UX KOHLIEHTPALHH.

KOJIJ'IOI/II[HBIC PaCcTBOPAI OTIIMYAKOTCA OT MCTHHHBIX TEM, 4YTO HX 4YaCTHIbI CHIBHO

pacceuBarOT HpOXO[[HH_II/II\/JI 4YCpe3 HUX CBCT M ACJIAKOT 3aMCTHBIM IIYTh MPOMYIICHHOI'0 CBETOBOT'O
ayda (3bdexr Tungans).B pesynprate HaOMOmaeTCs paccessHue cBeTa (T. €. HEYMOPSIOYEHHOE,
HaIlpaBJIECHHOE PABHOMEPHO BO BCE CTOPOHBI OTPAKEHHE), KOTOpPOE HazbiBaeTcsa 3PheKToM

TI/IH,I[aJ'IH B YE€CTh HPIAHACKOI'O (bI/ISI/IKa, BIICPBLIC OOBSCHUBIIEIO 5TO SBJICHHE. PaCTBopaMI/I
Ha3bIBAOTCA CMECH, B KOTOPBIX HAaCTUIBI HACTOJIBKO MaJIbl, YTO OHHW HEC OCAXKIAIOTCA, HC ITPUBOIAAT
K B(I)(IJCKTy Tunpgans u He BUIHBI JaXKe npu 00JIBIIIOM YBCIIMUCHUH.

KonnougHbi pacTeop McTuHHBIA pacTeop

Xoa pa0dorbi:

Onvim Nel. Ilpuzomoesnenue cycnensuu Kapoonama Kaaivyus 6 600e

B crynky mnomectuTh Kycouek Mena (kapOoHaTa KanblMs) M pPacTepeTb €ro o
MOPOIIKOOOPA3HOTO COCTOSIHMS. B CTEKIISIHHBIN CTakaH HACBINATh JIOXKKY pacTepToro Mena, Mpu
NepeMelINBaHUH CTEKJIIHHOM MajJouyKoi 100aBUTh BOJIBI.

3anumuTe HaOmoAeHua. Ha 4To moxoxa mnonxy4eHHas cMech?
Onovim Ne2. Ilonyuenue amynscuu MOmopHozo macia

B npoOupky HaneiiTe 4 4acThb BOJABI U CTOJIBKO XK€ Macia. ThiateiabHO INepeMerianTe.
JHo6asbre kamumo [TAB (sMyneraropa) u nepemeniaiire emg pas.

CpaBHUTE pe3ynbTaThl. 3aNUIINTE HAOTIOACHMSI.

Onvim Ne3. O3nakomnenue co c60icmeamu OUCHEPCHBIX CUCHEM

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

P A3MCPbI HaCTHUIL

Bremnnii Bun. D¢ dext
Tuanang

CrocoOHOCTB OCaXKIATHCA
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KoHTpoJibHBIE BONIPOCHI:

1. OxapakrepuszyiTe TMOHATHE «IUCHEpPCHAas cucTeMa». YeMm aucrnepcHas cucTeMa
OTJINYAETCS OT OCTAJIbHBIX CMeCen?

2. Kakue Tunsl IUCIEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro COCTOSIHUS Cpefbl U
¢a3er Bel 3Haere? llpuBeaurte mpumepsl. OxapakTepusyiliTe MX 3Hau€HHE B MPUPOJAE M KHU3HH
YyeJIoBeKa.

3. Kakue cuctemsbl Ha3biBalOT rpybonucnepcHbiMu? Ha kakue rpynmnsl onu nenstest? Kakoit
IPU3HAK JISKUT B OCHOBE Kinaccuduxanuu? [IpuBeaure npumepsl.

4. Kakue cuctembl Ha3bIBalOT TOHKOaUcHepcHbIMU? Ha kakue rpynmnsl onu aenstca? Kakoi
NPU3HAK JEKUT B OCHOBE Takoil kiaccudukanuu? IIpuBeaure npumepsl.

5. Kak oTiIMYUTh MCTUHHBIA PAacTBOp OT KoutouaHoro? Kakoe siBJ€HHE JIEKUT B OCHOBE
s dexra Tunnans?

6. Kakue mnpouecchl, NPOUCXOIAIIME B JUCHEPCHBIX CHUCTEMAX, OIPAaHUYMBAIOT CPOK
TFOJTHOCTU MPOAYKTOB, JIEKAPCTBEHHBIX U KOCMETUYECKUX MpenapaToB?

JlabopaTopnasi paGora Ne 10
«CKOpOCTh XUMUYECKOUN pEAKIIHI
Llesb: 3y4nTh BIUSHUE CKOPOCTH XUMUYECKOH peaKkiy OT Pa3HbIX (PaKTOPOB.

O0OopynoBaHue U peakTUBBI: COJISIHAsA KUCIOTAa, YKCYCHas KHUCJIOTA, IIMHK B TIpaHyJax,
MarHuii, MEJIHBIN KYIOPOC, KYCOK YKEJIE3HOH MPOBOJIOKH, MOPOIIOK kelne3a, cyibdarom menu (II),
BOJIa, XUMUUYECKHI CTakaH, IPOOUPOK, MITATUB, JEPKATEIb sl MPOOUPOK.

Xoxa pabdoThI:

OmnbiT Ne 1. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT IPUPOJII PEAarupyroInuX BEIIECTB

D H3zyuenue enuanusi npupoovi KUCI0mbl

B oaHy mnpoOupKy HajgMBaeM pacTBOpP COJISHOM KHCJIOTHI, @ B APYTYIO — CTOJIBKO K€
YKCYCHOU (MPUMEPHO OJMHAKOBOM KOHIEHTpaIuu). OTHOBPEMEHHO MOMEIIAeM B HUX T10 TpaHyJie
nuHKa. B o0enx mpoOupkax mpoTeKaeT peakiusa 3aMeIIeHHs ¢ BBIJICTICHUEM BOIOPO/IA:

Zn + 2HCI = ZnCl2 + H21

Zn + 2CH3COOH = Zn(CH3COO0)2 + H21

B mnpoOupke ¢ yKcyCHOW KHMCIOTOH BOJOPOJ BBLAEISAETCS C MEHbIIEH CKOPOCTHbIO. OTO
MOYXHO OOBSCHUTH TEM, YTO YKCyCHAsl KUCIO0Ta 00JIaaeT MEHbITUMU KUCIOTHBIMA CBOMCTBAMH IO
CPaBHEHUIO C COJITHOM KHUCIIOTOM.

o Uszyuenue enuanus npupoost memania

B nBe mpoOupky HallbeM OJMHAKOBOE KOJIMYECTBO COJITHON KHUCIOTHI M OJHOBPEMEHHO
MIOMECTUM B HUX IO KyCOYKY METAJUIOB Pa3HOW MPUPOJbI: [IMHKA W MarHus. YpaBHEHHS JTAaHHBIX
peaKLHii:

Zn + 2HCI = ZnCl2 + H2?

Mg + 2HCI = MgCl2 + H2?1

Peakiuss conssHOW KHCIOTBI C MarHHE€M IIPOTEKaeT ¢ OOJbIIEH CKOPOCThIO, TaK Kak
WHTEHCUBHEE BBIICNAETCS BOAOPOA. Maruuii — 60jee akTUBHBIN MeTasul, 4YeM IIUHK (MarHuii CTOUT
B Psly HaNPsDKEHUH JIeBee IIMHKA).

OmnpiT No 2. 3aBUCHMOCTH CKOPOCTH PEAKLUU OT IUIOMIAAN MOBEPXHOCTU COMPUKOCHOBEHUS
pearupyromux BeecTB

. H3zyyenue  emuanua ~ cmenenu  usmenvuenus — eewjecmea  (noeepxHocmu
CONPUKOCHOBEHUS peaupyIoujux 6eujecms).


https://interneturok.ru/lesson/chemistry/9-klass/bhimicheskaya-svyaz-elektroliticheskaya-dissociaciyab/skorost-himicheskih-reaktsiy-laboratornaya-rabota#mediaplayer
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B nBe npoOupku HanbeM MPUMEPHO MO 2 MII pacTBOpa MEAHOTo Kynopoca. OqHOBpEMEHHO
IIOMECTHM B OJIHY NMPOOHPKY KYCOK JKEJIe3HOW MPOBOJIOKH, a B APYTYIO — JKeJIe3HbIH MopoIiiok. B
o0eunx npoOupKax MPOTEKAET PEAKIHS 3aMEIIEHUS B COOTBETCTBUU C YPABHEHUEM:

Fe + CuSO4 = FeSO4+ Cu]

O nporekaHWW peakuuu 3aMerieHus: Mexnay cyinbparom meam (II) m keme3oM MOXKHO
CYIUTb IO BBIIEJICHUIO U3 PacTBOpa BelecTBa KpacHO-Oyporo 1seta — meau. [IpusHaku peakuuu
ObICTpee MOSIBUIMCH B IIPOOHMPKE C MOPOLIKOM XKejle3a, T. K. MOPOLIOK XKeje3a MMeeT OOJIbIIYI0
IUIOIA/lb TOBEPXHOCTH COINPUKOCHOBEHHUS C PAacTBOPOM MEIHOro Kymnopoca. Mbl BHIUM, 4YTO
U3MEJIbYECHNE BEUIECTBA IPUBOIUT K MOBBILICHUIO CKOPOCTH PEaKIUU.

OmnpiT Ne 3. 3aBUCHMOCTH CKOPOCTH PEaKIUU OT KOHIIEHTPAIIMHA UCXOIHBIX BEIIECTB

B nBe mpoOupku HmOMECTHMM MO 2 TpaHyJbl IMHKA M OCTOPOKHO IPUIBEM PACTBOPHI
YKCYCHOW KHCIIOTHI: B TIepBYIO MpoOupKy — 9%-HbIil yKCcyc, a Bo BTopyto — 7/0%-Hyl0 KHCIIOTY.
Peakuust mportekaer ObicTpee B TOW NpOOHpPKE, B KOTOPOMl Ooublle KOHLEHTPALUS YKCYCHOU
KHCJIOTHI.

Omnpit Ne 4. 3aBUCHMOCTb CKOPOCTH PEAKIMU OT TEMIIEPATyPbl

B nBe mpoOupku ¢ CONSTHOM KUCIOTON OJMHAKOBOW KOHIIEHTpaluu 100aBuM 1o 1 rpanyie
nuHka. OgHy W3 TpoOHMPOK TOMECTHMM B CTakaH C ropsiueid Bogou. HabGmromaem, 4to mpwm
HarpeBaHUU CKOPOCTh BBIJIEICHUSI BOJOpoAa yBeauunBaercs. CKOPOCTb pEaKUUU 3aBUCUT OT
TEMIIEpaTypbl, IPU KOTOPOU OHA IPOBOJUTCSI.

KoHnTpoJibHbIE BONIPOCHI:

1. JlaiiTe onpeneneHue CKOPOCTU XUMUYECKON peakiuu?

2. Kakue ¢gakTopsl BIUSAIOT HA CKOPOCTh XUMUYECKOW peaKuu?

3. IloueMy NpoORyKThl IUTAHUS CIEAYET XPAaHUTh B XOJIOAUIbHUKE?

JlabopaTropnasi padora Ne 11
«I'maponus coneiny

Iesb: 03HAKOMJIEHHE C MIPOIIECCAMU, IPOUCXOSIIUMH TIPU PACTBOPEHUH B BOJIE PA3IUUYHBIX
110 COCTaBYy COJIEH.

Oo6opynoBanmne u peaktuBbl: pactBopbl coneit: KCI, Na2CO3, AI2(SO4)3, (NH4)2CO3,
CH3COONa, Bona, nHANKATOpHAs Oymara,

Kpamkue meopemuueckue ceeoenus

T'uoponus coneti — 370 0OOMEHHOE B3aUMO/IEHCTBHE HOHOB COJIM C MOJIEKYJIaMH BOJIbI, B
pe3ynbTare KOToporo odpasyercs cinadblii 3nekTpoiaut. [Ipu aTom cMenaeTcst paBHOBECHE
ANEKTPOIIUTUYECKON TUCCOLIMAIIMU BOJIBI U, KaK CIEACTBHE 3TOro, MeHsieTcst pH pacTtBopa.

Boga — crnabwiit amboTepHBIii 2IeKTpoIUT. MONeKyIbl BOABI MOTYT KaK OTJaBaTh, TaK U
NpUCOETUHATh KaTHOHBI H+ (aBTOmpoTonu3). B pe3ynbTare B3auMoeiicTBUS MEXKAY MOJIEKyJIaMu
B YHUCTOM BoJIe cozieprkarcsi momuMo monekysn H20 runpokcua-nonst OH— u kaTHOHBI BOJOpOa
H+ (Ttounee, katnonsl runpokconust H30+): H20 + H20 ' H30+ + OH—. Yacro 3T0 paBHOBECHE
n300paxkaroT ynpoimeHHsM ypaBaenuem: H20 ' H+ + OH-

Xoxa padoThI:
Omneit 1 Onpenenenue peakliny Cpepl pa3IMuHbIX COJIEH C TOMOIIBI0 YHUBEPCAIBHOIO

MHAMKATOpa
C nomouipi0 yHUBEpCaIbHON MHAUKATOPHON OyMmaru onpenenure pH B

1 H. pactBOpax creayromux conei: KCl, Na2CO3, AlI2(S0O4)3, (NH4)2CO3, CH3COONa u

cpaBHuTe ¢ pH auctminrposanHoi Bobl. CBOM HAOIOEHNS U BBIBOJIBI 3AMUIINTE B TAOJIUILY.


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

Howmep n/n UcnwiTryemas conb Peakius cpenpl pH pactBopa

1

2

3...

KonTpoasubie Bonpockl: 1.Kakue conu noasepratorcs ruaponusy? 2. Hanummre
ypaBHEHHUS THIPOJIU3a B MOJIEKYJISIpHOM 1 noHHOH dopme. 3. [louemy mpu ruaponuse kapooHaTa
HATpUs HE BBIIEIIETCS yrieKucibiid ra3? 4. O0bsicHUTE, 4eM 00yCIIOBIIEHA PEaKIIHsl CPEIbI B
KQXKJIOM Clly4ae.




JlabopaTopHas paGora Ne 12
«PanmonanbHOE MUTAHKUE)

Heab padoTbi: O3HAKOMUTHCSA C YCTOBHSIMH 00€CTI€UeHUS pallMOHATLHOTO MUTAHUS U
HOpMaMu (U3HOJIOTMYECKUX MOTPEOHOCTEN B MUIIEBBIX BEIIECTBAX U SHEPTUU JIJIS PA3TUUHbBIX
TPYIIN HACEJIEHUS U METOaMH OLICHKU MTUTAHUS 110 YPHEPreTUYECKON IIEHHOCTH U COCTaBY
MPOJIYKTOB.

OO6opynoBaHye U peaKTUBBI: KOHCIIEKT, TETPab AJs IPAKTUYECKUX padoT,
JATAKTUYECKUN MaTepHall.

Kpamkue meopemuueckue céedenus

PannonansHOe NUTaHUME — 3TO MUTAHKUE 30POBOr0 YEJIOBEKA, HAPABIEHHOE Ha
npo(UIAKTUKY ATMMEHTAPHBIX CEPJIEYHO-COCYAUCTHIX, )KENMyI0UHO-KUIICYHBIX, AJUIEPrHUECKUX U
JIPYTUX 3a00JI€BAHUIA.

PanyonansHOe nUTaHUE AOHKHO COOTBETCTBOBATH SHEPTETUUECKUM 3aTpaTaM OpraHu3Ma
(KOTM4YeCTBEHHAsl CTOPOHA MUTAHUS ), BOCIIOIHSATh €r0 MOTPEOHOCTD B MUIIEBBIX BEIIECTBAX —
Oenkax, )Kupax, yriieBoJax, BATAMHUHAX, MUHEPAIBHBIX COJISIX U MUKPOdJIEMEHTaX (KaueCTBEHHAs
cTopoHa nutanus). [Ipu 5ToM nmuieBbie BEECTBA TOJDKHBI MOCTYIIATh B OPTaHU3M B
oTpezieNIeHHBIX, HauboJee OJaronpUATHBIX COOTHOLIEHUSX (COATaHCUPOBAHHOCTD MTUTAHUS).

O06s13aTeNbHBIM YCIOBHEM PAllMOHATIBHOIO MUTAHUSI SIBJISETCS COOIIOCHUE PEKUMA
MUTaHUsA, T.€. IPABUIBHOIO PACIPEACIICHUS MUILKA MEKIY OTACIbHBIMUA IPUEMAMH, & TAKIKE IPUEM
€€ B YCTAaHOBJIEHHOE BpeMsi C COOJIIO/IEHHUEM OTIpeIeNIEHHBIX HHTEPBAIOB. OObeM MUIIH JOJIKEH
CO371aBaTh OLIYIEHNE HACBHIILIEHHOCTH.

Ipaxmuueckue 3a0anus u pekoMeHOayuu no ux 6bINOJIHEHUIO

Brinonuenue 3agannii HE0OOX0UMO HAYMHATH C U3YUEHHUS TEOPETHUECKOro MaTepuara,
PYKOBOJICTBYSICh BBIIIIEYKa3aHHOMW JIUTEPATyPOU U METOANYECKUMHU MaTepuanamu. [lepen
BBITIOJTHEHHEM PabOThl HEOOXOJUMO aKTyaIM3UPOBATH OCHOBHBIC TIOHATHS, IPUBEICHHBIC B
METOJIMYECKUX YKA3aHUAX U yUeOHOU JUTepaType.

Xoa pa0doThi:

3ananue 1. I3yyeHue OCHOBHBIX MOJOKEHUI OPraHU3aluy pallMOHAIBHOTO MUTAHUS U
METO/I0OB €r0 TMTUEHNYECKOHN OLICHKHU.

a) OnieHuTe CBOM CYTOYHBIN PAIMOH C TOYKU 3PECHUSI PAallUOHATIFHOTO TTUTAHUSI.

0) OmnpenenuTh ONTUMAIBHBIN BeC 10 GopMyJie B 3aBUCUMOCTH OT BO3pacTa.

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

P — pocr; B - Bo3pacrt B rojax.

3ananue 2. M3ydenne GuU3HOIOTHUECKUX HOPM MUTAHUS JJISL PA3IMYHBIX TPYIIN HACEICHUS.

Hcnonb3ys TabmuIl BEITUCATh HOPMBI (PU3NOJIOTUYECKUX MOTpeOHOCTEH B OenKax, )Kupax,

YIJII€BOJax, MUHECPAJIbHBIX BECIICCTBAX U BUTAMHWHAX B 3aBUCUMOCTH OT BO3pacTa 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,

KounTpoibHbie Bompochl: 1. [laliTe onpeneneHue NOHATHIO «PALMOHAIBHOE IUTAHUE». 2.
Kakum TpeboBaHMSIM JOJKHO COOTBETCTBOBAThH paloHaibHoe nutanue? 3. [IpaBuia 310poBoro
MUTaHUA?

JlabopaTopnas paGora Ne 13
«Moroniye 1 YUCTALUE CPEACTBAN

Heab: BesBUTH camoe 3((HEKTHBHOE KHUAKOE CPEICTBO JJIS MBIThS MOCYJbI, BELSICHUTH O
CTEIEHU BIUSHUS CPEJCTB HA KOXKY PYK U 3/I0POBbE UETIOBEKA.

OGopynoBaHue U peakTUBBI. XUAKKE Motolue cpenctsa «Mudy», «Fairy», «buonany,
«Sorti», «Karis», Boga, MEpHBIH cTakaH, TPOOUPKH, IITATUB, TMHEHKA, MEPHBIN IIUIHHID,
CEKyH/IOMED, AJIEKTPOHHBIE BECHI, ICTUTENIbHAS BOPOHKA.

Xoa padoTbi:

Kputepun onieHk# 3pGEKTHUBHOCTH KHUIKOTO MOIOIIETO CPEJICTBA:

1. Ilena;

2. IInoTHOCTS;

4. YCTOMYHBOCTh IICHBI;

5. BpeMs BeITEKaHUS;

6.Cocras.

UcnbiTyembie KuaKkue cpeacTna:

«Mudy, «Fairy», «buonan», «Sortiy, «Karuis»

CocTaB MOIOIIMX CPEACTB JJIsl TOCY b

[ToBepxHOCTHO-akTHBHBIE BemiecTBa ([IABBI)

[ToBepXHOCTHO-aKTHBHBIE BEIIECTBA — XUMHUECKHE COEIUHEHUS, KOTOPbIE, KOHIIEHTPUPYSICh
Ha TTOBEPXHOCTH pasjena (a3, BEI3BIBAIOT CHIDKEHHE ITOBEPXHOCTHOTO HATsDKeHHs. Kak mpaBwuiio,
[TAB — opranudeckue coeiMHEeHUs, UMeronre aMpuduibHoe CTpOSHUE, TO €CTh UX MOJIEKYJIbI
UMEIOT B CBOEM COCTaBE MOJISIPHYIO YaCTh, THAPOMUILHBIA KOMIOHEHT ((PYHKIIMOHATBHBIE TPYTIITHI
—OH, -COOH, -SOOQH, -O- u T. 1., iy, garmie, ux comu —Ona, -COONa, -SOOONa u T.11.) 1
HETOJISIPHYIO (YTJIEBOIOPOJIHYIO) YaCTh, THIPO(GOOHBIH KOMIIOHEHT.

[Tpumepom ITAB MOryT CiyUTh OOBIYHOE MBLIO (CMECh HATPUEBBIX COJIEH KUPHBIX

KapOOHOBBIX KHUCIIOT - 0Jieata, creapara Hatpus U T. 1.) © CMC (cuHTETHYECKHUE MOIOIINE

Cpe,Z[CTBa), a TaKXKC CIIMPTHI, KaD6OHOBI>Ie KHMCJIOTHI, aMHUHBI U T. II.

[TAB knaccudunupyrorcs Ha:
1.KaTtuoHHBbIE: COEMHEHUS, KOTOPBIE B BOJHOM PacTBOPE AUCCOLMUPYIOT C 00pa3oBaHUEM
KAaTHOHOB, ONPEIEIAIOINX [IOBEPXHOCTHYI0 aKTUBHOCTb.


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

2.AHUOHHBIE: COEIMHEHUS, KOTOPBIE B BOAHBIX PaCTBOpaX AUCCOLUUPYIOT ¢ 00pa30BaHUEM
AQHUOHOB (OTPHULIATEIBHO 3aPSKEHHBIX HOHOB), 00YCIIOBINBAIOIINX TOBEPXHOCTHYIO aKTUBHOCTD.

3. AMdonuTHBIE: COeIMHEHUS, KOTOPbIE B BOAHBIX PACTBOpaX HOHU3UPYIOTCS U BEAYT ceOs B
3aBUCUMOCTH OT yCJIOBHH (TJ1aBHBIM 00pa3oM oT PH — cpeapbl), T. €. B KMCIIOM pacTBOPE MPOSBISIOT
cBoiicTBa kaTHOHHBIX [IAB, a B menoynom pactsope — aHuOHHBIX [IAB. Cpenn 0CHOBHBIX
amdonutHbix [TAB.

4. HerOHOT€HHBbIE: COEIUHEHUs, KOTOPBIE PACTBOPSIIOTCS B BOJIE, HE HOHU3UPYSCH.
PactBopumocTs HenoHoreHHbIX IIAB B Bosie 00yciaBnuBaeTcss HUIMYUEM B HUX (QYHKIIMOHATIBHBIX
rpynn. Kak npaBuio, o1 00pa3yroT HUTPAThl B BOJAHOM PacTBOPE BCIIEACTBUE BOSHUKHOBEHHUS
BOJOPOJHBIX CBS3EH MEXKy MOJIEKYJIAMHU BOJbI U aTOMAMH KHCIIOPOJa IOJUITHIICHTIIMKOJIEBON
yacTu MoJieKyJiel ITAB.

Yewm Brile koHIeHTpanuus [IAB, Tem Bbimie moromas cnocooHocts. [lo 'OCTy I[TABBI
JIOJKHBI COCTaBIIATh He 6osee 5 % , Tak KakK, ¢ TOUKH 3pEHHsI 9KOJIOTUH, OTHOCSTCSA K KIIaccy
3arpsI3HAOIIMX BEILECTB.

I'muuepuH - OecriBeTHas, BsI3Kas, THTPOCKOIMMYHAS KUIAKOCTh, HEOIPAaHUUEHHO PacTBOPUMAs
B BoJie. CliaIkMii Ha BKyC, OTYETro U MOJIy4ns CBOE Ha3BaHUE (IVIMKOC - CIaAKHii). XopoIo
pacTBOpsieT MHOTHE BEILIECTBA.

CMmsAryaer HeraTUBHOE BO3AEUCTBHUE HA KOXKY PYK. | JTMIIEpUH M CUIIMKOH CO3J1aI0T Ha
IIOBEPXHOCTHU KOKH PYK 3aIUUTHYIO IUICHKY, IPEJOTBPAILAIOILY0 HHTCHCUBHOE NCIIAPEHUE BJIary,
a paCTUTEJNIbHbIE SKCTPAKThl CHUMYT pa3JIpa’keHUE U CMsrdaT Koxy.

KoHcepBaHTHI - BELECTBA, YTHETAIOLIME POCT MUKPOOPIaHU3MOB B NpoayKTe. [Ipu 3ToMm, kak
IIPABUJIO, IPEAYIIPEKIAAIOT MPOAYKT OT MOSIBJICHUS HEMPUATHOTO BKyCa U 3araxa, INIECHEBEHUS U
00pa30oBaHMs TOKCHHOB MUKPOOHOTO MPOUCXOXKICHHUS.

[ToBapennas conb (NaCl)

X7nopuz HaTpusl Yallle BCEro UCIOJIb3YeTCs IS 3aryIEHUs CPEACTB ISl MBIThS TIOCY ABI.

Kpacurenu — xumudeckue COeJMHEHUs, 001a1a0lIMe CIOCOOHOCThI0 HHTEHCUBHO
HOTJIONIATh U Pe0oOPa30BhIBATH YHEPTUIO HIEKTPOMArHUTHOTO M3JIy4Y€HUs B BUIUMOM U B
OJMVDKHUX yJIBTpadroaeToBOM 1 MH(pakpacHOHOM 001acTAX CHIEKTpa U IPUMEHsEMBbIE IS
IpUJIaHus 3TOM cnocoOHOCTH ApyruM TeiaMm. KpacuTenu ucnonap3yroTes s IpuIaHus
IIPUBJIEKATEIBLHOTO BUJIA IPOAYKTAM WJIM JUIsl COKPBITUS HEMPUATHOTO 1IBETA UCXOIHBIX BEIIECTB.

Apomatuzaropsl (OTIyIIKN) — BEIECTBA, KOTOPbIE UCHOIb3YIOT AJIs PUAAHUS POTYKTaM
WIH W3JIEIHUSIM ONpeIeI€HHBIX 3a1axoB, CO3JaHuUs WK YIyUlIeHHs apoMarta.

Otnymky 106aBistoT npakTHyecku Bo Bce CMC 1 mpuaaHus UM MPUSATHOTO 3araxa Win
JUISL COKPBITUSL HEMPUATHOTO 3alaXxa UCXOAHBIX BEILECTB.

Bopa (oxcua Bogopo/ia) — XMMUYECKOE BEIIECTBO B BHJIE IPO3PAYHOM KUJIKOCTH, HE
UMeEIOILeH 11BeTa, 3araxa U BKyca (Ipu HOpMaJIbHbIX YCIOBUSX).

Bopa sBisercs pacTBopuTeneM A MHOTUX BemecTB. OHa MCIOIB3YETCs ISl OYMCTKH, KaK
CaMOoro 4eJI0BeKa, TaK U Pa3IMUHbIX 0OBEKTOB YEIOBEUECKON AeaTeNnbHOCTH. Boaa ucnomns3yercs
KaK pacTBOPUTEID B IPOMBIIIJIEHHOCTH.

AHTHOAKTEpUaTbHBIM KOMIIOHEHT — CIIeIaIbHble 100aBKHU, MpUaatole oOpadaTsIBatoIen
IIOBEPXHOCTU THTHEHUYECKYIO YUCTOTY, 3a CYET MPEMATCTBHS Pa3BUTHS PA3IMYHBIX

MUKpPOOPraHU3MOB



AHaJHM3 cOCTaBa MOOIIHUX CPECTB IO ITHKETKE
[Ipumenenue 106010 cpencTa ObITOBONM XMMHUU JOJKHO HAUMHATHCS C U3yUEHUS JaHHBIX
Ha dTHKeTKe. M ueM TouHee 3TH TaHHbIe, TeM JI0OCTOBepHee nHpopmarus. 13 3TnkeTok
MCCJICAYEMBIX MOIOIIMX CPEACTB JJIsl TOCY 1Bl MBI onpenevin (Tadauma Nel):
Tab6muma Nel

CocraB MOIOHIUX CPEACTB IO 3 TUKETKE

KommioneHTEI Ha3zBanue Morommx cpencTs
«Muo» | «Fairy» | «buomany «Sorti» | «Karmms»

KoncepBaHThI

[ToBapennas conp NaCl

Kpacurenu

KommiekcoobpazoBarenu

Perynsropel pH

ApomaTtuzatopsl (OTIYIIKH)

Bona

3arycTuTenu

['muuepun

beraun

AHTubOaKTEpUaIbHBIC
KOMIIOHEHTBI

Bcero koMImoHeHTOB

3aganue 1. CpaBHEHHE )XUAKUX MOIOIIMX CPEACTB 10 Kputepuro «llena»
«Mudy, «Fairy», «buonany», «Sortiy, «Karuisp

3ananue 2. YCTOMYMUBOCTD MEHBI

[IpoBeneHo cpaBHEHHUE KUIKUX MOIOIIUX CPEJICTB MO KPUTEPHIO «Y CTOMYUBOCTD MEHBD)
(cormacHo 'OCTy ycTOWYMBOCTB NIEHBI MOIOIIIETO CPEJICTBA OJKHA COCTaBIATh 80%).

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

2) BzbanTeiBaeTcs.

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

4) ITo hopmyse pacCUUTHIBACTCS YCTOMYMBOCTD TIEHBI

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

3aganue 3. OnpeneneHue mIOTHOCTH
[IpoBeneHO cpaBHEHHE KUIKNUX MOIOIIUX CPEACTB MO KpUTepHio «I1moTHOCTEY.
1)B xumuyeckuii crakad HaJduBaeTcst 25 MJI CpeZCTBa.

2) B3BemmBaeTcs Ha AIEKTPUUECKUX BECaX.
3) IlpousBoaurcs pacyer no ¢popmyie p=m/V

3ananue 4. CKOpOCTh BBITEKaHMsI MOIOLIETO CPEACTBA

Omnpenensercs TycToTa MOIOILIETO CPEACTBA, YEM T'YIIE CPEACTBO, TEM OHO SKOHOMUYHEE.
1) B nenurtenpHy0 BOPOHKY HanuBaeTcst 20 M1 MOIOIIETO CPE/ICTBA.

2) OTKphIBaeTCsl KpaH BOPOHKHU.

3) 3acekaetcs BpeMmsi, 32 KOTOPOE CPEICTBO MOJTHOCTHIO BHITEKAET.

JlabopaTopnasi padora Ne 14



«3arpsA3HEHHs BO3/lyXa HACCIICHHBIX ITYHKTOB)»
Ieap: onpenennuTs CTENEHb 3arpsI3HEHUS BO3yXa Ha JaHHOW MECTHOCTH.
OOopynoBanue M peakTHBBI: (UILTPBI, MEpHbII cTakaH Ha 50 MJ, BOPOHKa, JIUCThS C
JIEPEBHEB.
Xoxa padoThI:

Omneit Ne 1 Onpenenenne 3anbUIeHHOCTH BO3yXa

[Topsaiok BeINOJIHEHUS

1. cobpatp 20 TUCTHEB € JEPEBHEB BO3JE JOPOTH, CMBITh AUCTUIUIMPOBAHHON BOAOH IbUIb C
IIOBEPXHOCTH, OT(UIBTPOBATH MOJYUYECHHBIH pacTBOP Yepe3 MPeIBAPUTEIbHO B3BELICHHBIM YNCTHIN
cyxou (puiIbTp.

2. OwIbTp € NOJYYEHHBIM OCAJKOM BBICYLIUTHh B CYIIWJIBHOM ILIKady 10 MOCTOSHHOMN
MAaccBhl.

3. Ilo pa3HocTu Macc GUIBTPa C CyXHM OCAJKOM M YUCTOTO (MIBTPA ONPEACTUTh Maccy
IBLIN.

4. ITogcunTaTh YMCI0 OOMBITEIX JIUCTHEB 111.

5. B3are 5 nucThbeB, sydie pasHbIX IO pa3Mepy, OOBECTH KaKIblii JucT Ha Oymare,
BBIPE3aTh 10 KOHTYPY U B3BECUTh BBIPE3aHHBIC IPOCKIIMH JTUCTHEB M 1.

6. U3 Toii ke Oymaru BeIpe3ath kBaapat pasmepamu 10 x 10 cm u B3BecuTs ero (M2).

7. PaccunTarh MOBEPXHOCTb JIUCTHEB, UCIOJIBb30BaHHBIX NpH HccaenoBanuu: S = M1 I11 /(5
M2),1m2.

8. OnpenenuTh, CKOJILKO MBLTH OCAXAaeTca Ha 1 M 2 TOBepXHOCTH

Kontpoabnbie Bonpocsi: 1. Kak cBS3aHbI 3TH J1Ba NOHATUS «XUMUS» U «IKOJIOTUA»? 2.
Kakune xumuyeckue 3arpsi3HeHUs OKpY Karollel cpebl U UX MOCIEICTBUS BaM U3BECTHBI?



Coaep:xkaHue NpaKTHYEeCKUX padoT
IIpakTnyeckas padora Ne 1
HNnenTudguxanmus opraHu4ecKuX CoeAUHEHUH

Lenv pabomul: 3aKpenuTh 3HAHUSI 00 UACHTU(PUKAMN U3yUYEHHBIX OPrAaHUYECKUX COSAMHEHUH,
COBEPIICHCTBOBATh YMEHUS YUaAIIUXCS PEIIATh SKCIIEPUMEHTAJIbHBIE 33/1a4u.

ObopydosaHue: WITATUB C MPOOUPKAMH, CIIUPTOBKA, JIepKaTeib JIJIs MPOOUPKHU, CIIMUKH.

Peaxmuebi: pacTBOpPBI IIHLIEPUHA, STHJIOBOTO CIIUPTA, Cyb(ara MeIu, THIPOKCUIA HATPUSI.

Tlopsioox evinonnenuss pabomuol

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

| BapuaHT: 3TUIIOBBIN CIUPT U MypPaBbUHASL KUCIIOTA;

2 BapuaHT-, paCTBOPHI TJIFOKO3bI U IIIULEPUHA;

3 BapuaHT: pacTBOpPHI (popMasbaeruaa u 6emnka;

4 BapuaHT: pacTUTEILHOE U MAlIMHHOE Macia;

S BapHaHT: KpaXMAJIbHBIN KIEHCTEP U IIIULEPHH;

6 BapHaHT: pacTBOPHI IIFOKO3bI U ATAHOJIA;

7 BapuaHT: pacTBOPHI Caxapo3bl U INIIOKO3BI.

[Tonyuure y mpenopaBarens ABE NPOOMPKH B COOTBETCTBMM C HOMEPOM BalllerO BapUaHTA.
[IpemyioxuTe crmocod KCIEPUMEHTAITHHOTO OMPEIEICHUS COACPKUMOT0 Kaxaou mpooupku. [locie
0/100peHus BallleTo MPeAoKEeHUs MPeroaBaTeseM MPUCTYNHUTE K MPAKTHUYECKOMY paclo3HaBaHUIO
BELIECTB.

3ananue 2 C mOMOUIBIO OJHOTO PEAKTHBA JOKAKUTE, UYTO TJIOKO3a SIBISIETCS BEIIECTBOM C
JTBOMCTBEHHOM (yHKIHEH.

3amanue 3 Bam BbIgaHbl NPOOUMPKM C pacTBOpaMHU, B OAHOW M3 KOTOPBIX COJEPIKUTCS
TJIMIEPUH, B Apyroi-hopMasibJeru, B TpeTbel-Tok03a. C MOMOIIBIO OJJHUX U TeX K€ PEaKTHBOB

OMPCACIINTEC KAXKIO0C BECUICCTBO.



Bapuaut 1. DTHI0BLIA CIHPT H MYPAaBLHHAR KHCNOTA

JlaHubie BEUECTBA MOXHO PAVIHHYHTL MO 3anaxy, KakKioe W3
HUX obnanaer cneuMdHYECKHM XapakTepHbIM 3anaxoM. B cuabHo
pasbaBncHHOM pacTsope 3anax moxeT Guite ene ynosum. Lia Go-
Niee TOYHOrO ONpeiesieHHAa MOXKHO BOCMONbL30OBATLCA peakuuedt
«cepeOpsaHOro sepkana» HAK peakuuei CO CBEXENpPUIrOTOBIEHHBIM
ruapokcuaoM meau (Il), B xkotopbie, B OTAHYHE OT ITHAOBOIO
CMHPTA, BCTYNACT MYPaBbHHAA KHUC/IOTA, T.K. €€ MOJNEKYLI COAep-
KAT KapOOHHWNBHYIO rpynny.

Oneim. B kaxayro npobupky pobasunn no Heckonbko Kanenb
aMMHa4yHOro pacrteopa okcuaa cepeGpa, npobupku narpenu. B
oaHOM M3 npobupok Habmonaem BeImageHHe ocanka cepebpa.
3HAYMT, 3AECh CONACPHKHMTCA MyPaBbHHAR KHCNOTA.

BapuanTt 2. PacTsop rntoko3bl ¥ riHUepHHA

JUia ONpeacneHHR MOXHO BOCNOJIL30BATBCA peakiHed «ce-
pebpaHOro 3epxana» WAH peakuuedl CO CBEXENPHIOTOBJICHHBIM
ruapokcuaom meau (II), B koTopbie, B OTIHYHE OT rIHUEPHHA,
BCTYNAeT rAlOKOo3a, T.K. €€ MOJICKYNbl CoaepXar KapOOHHIbHYIO
rpynmy.

Onvim. B xaxayro npobupky no6asunm no HECKONLKO Kaneib
aMMHa4YHOro pactesopa okcuaa cepebpa, npobupku Harpenu. B
onHOH W3 npobOupok Habmopaem BbinaacHue ocagka cepebpa.
3HAUMT, 31€Ch COJICPKHTCA MNIOKO3A.

Bapuant 3. Pacreopsi popmanbernaa u 6enxka

- Jina onpeaeneHHs MOXHO BOCMOJIbL30OBAaTLCS peakiHei co cse-
KENPHrOTOBACHHBIM ruaApokcHaoM Meau (I1), B koTopyio BCTynaer
Kak Oenok npu OObIYHBIX YCNOBHAX, @ POPMANBACTHA TONLKO NMPH
HarpeBaHHH.,

Oneim. B kaxayo npobupky aobasuau no 1-2 man pacrsopa
MEJHOIO KyNnopoca, a 3arem A00aBHAM 110 2 M PACTBOPA LIE/IOYH.
B oawxo#t u3 npobupox HabGmonaem ¢uoneTosoe OKpawMBaHHE.
3nauuT, 3aeck cosepxurea 6enok. Coaepxumoe apyrod npobup-
k4 Harpend. HaGmonaem BbinajicHHe KpacHOro ocajka okcuaa
mean (1), yro noarsepxaaer — Bropas NpoOMpKa COACPKHT
dopmanbaerna.



BapuanTt 4. PacturenbHoe ¥ MalIHHHOE Macna

Jns onpeneneHus MOXKHO BOCNOJIL30BATHCA XapaKTePHOR uid
HenpeAeibHbIX COeAMHEHHH peakuuei obecuBeuHBaHHA pacTBopa
NEepMaHraHara Kajius, B KOTOPYIO BCTYNACT PaCTHTENLHOE Macilo, B
OT/IHYHE OT MALIHHHONO (KOTOPOE MO CBOEMY COCTaBY ABNACTCA
CMECBIO NPEACAbHBIX XKHUAKHX YIIEBOJAOPOIOB).

Onorm. B kaxayo npoGHpKy HanHBaeM no 2 MJI XKHJIKOCTH
H nobaBnseM M0 HECKOJLKO Kanenb pacTsopa nepMmaHravara
kanus. B oaHolt u3 npobupox Habmopaem obecuseuusanue
pacTBOpa NepMaHraHara Kaaus. 3HaAYWT, 3aeck Obino pactu-
TEABHOE MACIO.

Bapuaut 5. KpaxmaneHbifi KneAcTep U riHUCPHH

Jlna onpeaeneHns MOXHO BOCINONb3OBATLCA XapaKTepHOH Ans
Kpaxmasia peakiuuei ¢ HoaoM.

Onbvim. B kaxayto npobupky nobasnsem no 2 Kkanau pacTsopa
fiona. B oauoit u3 npobupok Habnionaem cHHee OKpalWBaHwWe,
JHAYMT 3/1€Chb HAXOAMICH KpaxMalbHbIi KieHcrep. HUEpHUH He
J1aeT BHAHMONH peaxkumH.

Bapuant 6. PacTsopsl rtoKo3bl U 3TaHona

JU1a onpeaeneHuA MOXKHO BOCNONB3OBATLCHA peakuHei co cee-
KENPHUIroTOBAEHHbIM rHApoKcHaoM meau (11), B KoTOpbIC, B OT/IH-
YHe OT ITAHONA, BCTYMAET I/IOKO3a, T.K. €¢ MOJIEKY/bl COAepKaT
KapOOHMIbHYIO rpynmy.

Onwim. B kaxayio npoGupky nobasuau no 1-2 ma pacrsopa
MEHOro Kynopoca, a 3ateM a006aBuau no 2 M1 pacTBopa wieno-
yd. B oauo#i w3 npobupok HabnionaeM CHHEEe OKpaliMBaHue,
3HAYMT 3ech Obuta rmoko3a. PacTBOp 2TaHONa HA JaeT BHAHMON
PEaKLMH.

Bapraut 7. PacTeop caxapo3ibi H r/IOKO3E.

,Il.lll ONpeaceHHA MOXHO BOCNONB30BATECA AMMHAYHLIM pac-
TPOBOM OKCHAA cepebpa, pacTBop IIIOKO3bl, B OTIHYHE OT Caxapo-
3bl, 1CT peaKumHio «cepeGpaHOro sepkanay,

Onvim. B xaxayro npobupky 106aBHiH NMo HECKONBKO Kamne/b
aMMHa4HOro pactsopa okcuaa cepebpa, npobupku warpend. B
ofxoii M3 npobGupok Habmionaem BeINaneHWe ocanka cepebpa.
3HauMT, 3/1€Ch COICPXKHUTCA ITIOKO3a.



3axanne 2

I'moko3a aBnsercs BewlecTBOM ¢ ABOHCTBEHHOH QyHKuMHeH,
3TO MOXKHO J0Ka3aTh NPH NOMOLLH CBEKENPHIOTOBICHHONO MMA-
pokcuaa meam (II).

Onsim. B npoOMpKy ¢ pacTBOpOM raoKo3sl aobaensem 1-2 Mn
pacTBOpa MeAHOro kKymnopoca, a 3arem jaobaswiu 2 M pactsopa
wenoyn. Habnonaem cuHee okpawiMBaHHe, XapakTepHoe UIA
KJIacCa MHOIOATOMHBIX CNHPTOB. Monekyna riaikKo3sl COAEPXKHT
HECKONBKO THAPOKCH/IBBLIX IPynmn. 3aTeM MNOMy4YeHHOE COAepPHKH-
Moe npobupkH Harpenu. Habnofaem Beinagenne KpacHoOro ocaaka
okciaa meau (I1), uTo noaTsepX)aaeT HATHYME B MONEKY e TIIOKO-
36l kapOouHneHOA rpynnel. CneaoBaTenbHo, rOKO3a ABNAETCH
ANbACTHAOCTIHPTOM.

Zanaune 3

PactBopbl rmoko3sl, raMuepuHa W QopMmanbaernaa MOXHO
PasNHYMTL MPH NOMOLUH CBEKENPHIOTORIEHHONO FHAPOKCHIA Me-
an (11).

Onsim. B npobHpkn ¢ pacTBopamM IIIOKO3bl, MIHLUEPHHA M
dopmansaernga gobasnsem no 1-2 M PacTBOpa MEAHOrO Kyrmo-
poca, a 3arem ao6asnnn no 2 ma pacTeopa wenoyn. B asyx npo-
Oupkax nabnronaem cHHee OKpallHBaHHE, XapaKkTepHOE ANA Kiac-
€4 MHOrO2TOMHBIX CMTMPTOB. 3HAYMT, B HHX HAXOAATCA IIOKO3a H
rTHUEPHH. 3aTeM Noy4yeHHoe coaepnmoe npobupok Harpenu. B

npobupke, rae He Habn0AANOCH CHHErO OKPaUIHBAHHA, BbiNaNaeT
ocanok oxkcuaa meau (1I), kpacHoro usera, 4T0 NOATBEPKAAET Ha-
NHYHe KapOOHHABLHOR rpynnbl M OTCYTCTBHE HECKONBKHX MHApO-
KCHABbHBIX. 31eck Haxoaunca pactsop dopmansaernna. B oanoh
13 npobupok, rae Habnwaanocke CHHEE OKpPallHBAHHE, TAKKE Bbi-
nasaer ocanok okcuaa meau (1), KkpacHoro upera, 4To NOATBEP-
KOACT HaMH4He W KapOOHWIbHON HECKONbKHX THIAPOKCH/IBHBIX
rpynr. 31ech HAXOAKICA pacTBOp MOKo3b. B Tperheill npobupke
MONEKY/IBl BELIECTBA COMAEPHKAT TONBKO HECKONBKO MHAPOKCHIb-
HBIX TPYNN U He coaepkaTr KapboHunbHbIX. 3aeck Haxoauica pac-
TBOP FAHUEpPHHA.



Zananmne 4

XapakTepHoil peakuuell Ha Kpaxman ABIAETCA CHHEE OKpaliH-
BaHHE NpH BI3auMoneicTeuH ¢ HoaoM. Hanecnu nuneTxoh Ha cpes
kaprodens, cnenoro abnoka u Kycok 6enoro xneba Heckonsko Ka-
nenb #oaa. Ha cpese kaprodena u kycke benoro xneba Habnwoaa-
€M CHHEE OKPalHBAHHE, 3HAYHT 36Ch COICPKHTCA Kpaxman.

IIpakTuyeckas padora Ne 2
Pacno3HaBaHue mj1acTMace M BOJIOKOH

I]lens: BCIIOMHUTH 3HAaHUS O BOJOKHAaX M IIACTMAcCax, NOJIYYEHHbIE HAa ypOKax XUMHH,
HAYYUTHCS PacllO3HABATh BbIIAHHBIE BEIIECTBA XUMUYECKUM METOIOM.
Obopyoosanue u peakmugvl. 00pas3lbl IJIACTMACC M BOJIOKOH IOJ] HOMEpaMH, CIHPTOBKA,
CIUYKH, CTEKJISIHHBIE MAJ0YKH, TUTEJIbHbIE UL, aCOECTOBbIE CETKH.
Ilopsook evinonnenus pabomol

Onpenenure BbIJAaHHBIE BaM BBICOKOMOJIEKYJISIDHBIE BELIECTBA — BOJIOKHA M IUIACTMACCHI.
3anosHUTe TAOJIHILY.

PacnioznaBanue miactmacc

B pa3nbIx makerax moJi HoMmepaMu UMeroTcsl 00pasibl iactMacce. [lonb3ysch npu BeIeHHBIMU
HWDKE JaHHBIMU, ONIPENEIIUTE, [0/l KAKUM HOMEPOM KaKasl IJIaCTMAacca HaXOqUTCS.

[Tonuatriten. Ilomyipo3paydHbli, 2JIaCTUYHBIN, )KUPHBIN Ha OlLyIlb Marepuan. Ilpu nHarpeBanuu
pa3Msrdaercs, U3 pacijiaBa MOXKHO BBITSHYTb HUTH. | OpUT CHHEBATHIM IUIAMEHEM, PACIIPOCTPaHss
3arax pacIulaBJI€HHOT0 napaduHa, MpoI0JKaeT ropeTh BHE TIaMEHH.

[TonMBUHUIAXIOPHUI. DIACTUYHBIA WM JKECTKHMM MaTepuall, INpU HarpeBaHUM OBICTPO
pa3Msryaercs, pasjiaraercsi C BBIJIEICHHEM XJIOPOBOAOPOJA. ['OpUT KONTSIIMM IJIaMEHEM, BHE
IUIAMEHHU HE TOPHT.

[Tonuctupon. Moxer ObITh MPO3payHbIM M HENPO3padyHbIM, 4acTo Xpymnok. [Ipu HarpeBanuu
pa3Msrdaercs, U3 paciiaBa JETKO BBITSAHYTb HUTH. ['OpUT KONTALIMM IUIAMEHEM, PacIpOCTpPaHss
3amax CTHpOJIa, IPOJIOJIKAET TOPETh BHE IIJIAMEHU.

[TomumernnmerakpunaTr. OObIYHO TMPO3pavyeH, MOXKET HMETh pa3IMyHylo OKpacky. Ilpu
HarpeBaHUU pa3Msrdaercs, HUTH HE BBITATUBAIOTCSA. ['OpUT KENTOBAaThIM IUIAMEHEM C CHHEH
KaifMO M XapaKTEePHbIM MOTPECKUBAHUEM, PACIIPOCTPaHss Y3PUPHBIH 3amax.

denondopmanbaeTuaHas TUIacTMacca. TeMHBIX TOHOB (OT KOPHYHEBOTO a0 uepHoro). [lpu
HarpeBaHUWHU pasjiaraeTcs. 3aropaercs ¢ TPYIOM, PAcIpocTpaHss 3amax (eHona, BHE IUIaMEHU
IIOCTETNICHHO T'acHET.

PacnioznaBaHue BOJIOKOH

B pa3sbIx nmakerax mojJ HoMepaMu cojepxkarcs o0pasipl BoJoKoH. [lonb3ysich IpHUBeIEeHHBIMU
HWKE JaHHBIMU, ONIPENEIIUTE, MO/ KAKUM HOMEPOM KaKO€ BOJIOKHO HAXOJIUTCS.

Xnomok. ['oput OBICTPO, pacmpocTpaHsis 3amax dOKCHOHW OyMmaru, TMocje CrOpaHUs OCTaeTCs
CephbIi TIeTelt.

[IlepcTh, HaTYpanpHBIN WEIK. [ OPUT MEMIEHHO, € 3allaXOM KKEHBIX IIEPbEB, ITOCIIE CrOPAHHUS
o0pasyeTcs YepHbIi MAapUK, IPU PACTUPAHUH IIPEBPAILAIOIIMNACS B IOPOILIOK.

AneratHoe BOJIOKHO. ['opuT OBICTPO, 00pa3yst HEXPYNKHUH, CIIEKIIHIACS MapuK TeMHO-0yporo
1BeTa. B otiMuune ot Apyrux BOJOKOH PacTBOPSIETCS B allETOHE.

Kanpon. [Ipu HarpeBanuu pasMsardaercs, 3aTeM IUIaBUTCS, U3 pacilaBa MOYKHO BBITSHYTb
HUTH. ['OpuT, pacipocTpaHss HENPUATHBIN 3amnax.

JlaBcan. [Ipn HarpeBaHuu IUIaBUTCS, U3 paciylaBa MOXHO BBITSHYTb HUTH. [ OpUT KONTAIIMM
IUIaMeHeM ¢ 00pa30BaHMEM TEMHOTO OJIECTSILEro apuKa.



Copepxanue padotsl: L{Bet, BHemHu Buj. ['opuT uinu Het. XapakTtep ropeHus. 3amnax.

3anummre GopMyJIbl HCXOAHBIX BEIIECTB U (HopMyJibl MOIUMEpOoB 00pa3ioB. K kakomy kiaccy
OTHOCSITCS IaHHbIE 00pa31ibl BOJOKOH

Ne nmakera

Buemnnii Bun

OTHoLIEHNE K HArpEeBaHUIO

3amax

Ha3Banue nonumepa

IIpakTnyeckas padora Ne 3
Pemrenne 3xcnepuMeHTAIBHBIX 32/1a4 110 OPraHUYeCKOH M HeOPraHN4YeCKoi XUMHUH

Llenv: HayuUTHCS pacIO3HABATH BEIIECTBA MO MX KAUECTBEHHBIM PEAKIUSIM.

Obopyoosanue — IpOOUPKHU, TIPOOUPKOICPIKATEIb, CIIUPTOBKA; PEAKTUBBI — COJISIHAsE KUCIIOTA,
YKCYCHasi KHCJIOTa, CEepHasi KHCJIO0Ta, CyIb()aT aMMOHHS, THAPOKCH KaJIUs, XJIOpUI Oapusi, XJIOpUI
HATpusl, KapOOHAT HAaTpHs, HUTPAT ANTIOMHHUS, XJopu] dkene3a (3), kapOOHAT aMMOHHS,
UH/IMKaTOpHast Oymara.

Tlopsioox evinonnenuss pabomol
Samanue Ne 1
1 Bapuant
C momoupl0 KayeCTBEHHBIX pPEaKIMil OMpeNesuTe, B KaKOW U3 BBIIAHHBIX BaM IMPOOUPOK
HAXOATCSI PACTBOPHI XJIOPHIAa HATPUs, KapOoHaTa HATpwHsl, CyJib(ara HATPHUS.
B Tterpaap 3amucaTh CcBOM HAOMIOJEHUS, YpPAaBHEHUS COOTBETCTBYIOUIMX peEakUuid B
MOJICKYJISIPHOM, TTOJTHOM M COKPAIlEHHOM HOHHOM BHJIE.

2 BapuaHT

C momouIpl0 KauyeCTBEHHBIX pEaKIMil OMpeaenuTe, B KaKOW U3 BBIIAHHBIX BaM MPOOUPOK
HAXOSATCSI PACTBOPHI XJIOPHJIa aMMOHHS, XJIOpUa Oapusi, HUTpaTa aTlOMUHUS.

B Tterpaagp 3amucaTh CcBOM HAONMIOJEHUS, YpaBHEHHUS COOTBETCTBYIOUIMX peEakUud B
MOJIEKYJISIPHOM, TIOJTHOM U COKPAIllEeHHOM HOHHOM BUJIE.

3ananue Ne 2

1 BapuaHT

C nmomo1po HHAUKATOPHON OyMaXKKHM ONpeleNuTh Kakasi cpena B pactBope coiu XJIOPUA
KEJIE3A (III).

B Terpane 3amucate cBoM HAONIOACHUS, ypaBHEHUE THAPOJIM3A COJNH B MOJEKYJISIPHOM H
MOHHOM BUJIE.

2 BapuaHT

C moMoIp10 HHIUKATOPHON OyMa)kKKH OTpeNIeTuTh Kakas cpena B pactBope comn KAPBOHAT
AMMOHUNAL.

B rterpanp 3amucarh cBOM HaONIOEHUS, ypaBHEHHE THAPOIU3a COJU B MOJEKYJISPHOM H
WOHHOM BHJIE.

3aganue Ne 3

(TeopeTnyeckoe)

1 BapuaHT

Kakumu crioco6aMu MOKHO OIPEACIIUTh U OTJIMYHUTHh CEPHYIO U YKCYCHYIO KHCIIOTY ApPYT OT
npyra (He MeHee 2-X croco0OoB). 3amucaTh (OPMYIIBI COOTBETCTBYIONIMX BEIICCTB W ypPaBHEHUS
COOTBETCTBYIOIIUX peaKnii (B MOJIEKYJISPHOM BHIIE).

2 BapuaHT



Kakumu crioco6amMu MOKHO OMPEICIIUTh W OTIMYUTH IPYT OT JApyra TUAPOKCUI HATPUS H
STWIOBBIM CHUPT (HE MeHee ABYX croco0). 3amucaTh (OpMYIbl COOTBETCTBYIOIIMX BELIECTB U
YPaBHEHHS COOTBETCTBYIOIIMX PEAKIHiA (B MOJICKYJISIPHOM BHJIC).

3amanne Ne 4

(IeMOHCTpAITMOHHOE — KAYECTBCHHBIC PEAKIIMH B OPTaHUICCKON XHUMHH)

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

2. YrueBon (kpaxmair) — HOI.

Cnenatb BbIBOJI O MPOJIEITAHHOMN padoTe.



IIpakTnyeckas padora Ne 4
I'eHeTn4yeckasi cBAI3b MKy KJIACCAMU HEOPraHHYECKUX U OPraHNYeCKNX BellecTB

Ilenv. paccMOTpeTh TEHETHYECKYIO CBS3b MEXKIy THIAMH yTJEBOJAOPOJAOB M  KjaccamMu
OpPTaHMYECKUX COCIWHEHUH; pa3BUBATh YMEHHS MPHUBOIUTH MPUMEPHI U COCTABIATH YpaBHEHUS
XUMUYECKUX PEaKIMi, PAaCKPHIBAIOIIMX TE€HETUYECKUE CBSI3M MEXKAY BEIIECTBAMH DPa3TUIHBIX
KJIaCCOB COSIMHCHUM.

3amanus 111 TPaKTUYECKON paboThI:

Hamummure ypaBHEHHS pEakIHii, ¢ TOMOIIBIO KOTOPBIX MOXXHO OCYIIECTBUTH MPEBPAICHHUS.
HazoBuTte nmogyduBImecs BEIECTBA. Y KKUTE YCIOBUS MPOTEKAHUS PEaKITHi.

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

Bamanue Ne 2.CaCO3 — CaO — CaCz — CoHp—> "Puvepusauns, Claxt) 3¢

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

3aganue Ne 4. DraH—)3TeH—3TUH—OEH30II.

3aganue Ne 5. C3Hs—C3He—C3H7Cl—CsH14—CeH12—CeHs — CeHsBr.

3aganue Ne 6. AlleTliieH — — 3TWIEH — 3TaHOJ — YKCYCHBIN alIbJIETU]T — YKCyCHas KHCIIOTA.
3aganue Ne 7. C— CHs—C2H2— CsHs — C2HsBr —CsHs OH

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

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

3amaane Ne 12.M3 mpemnokeHHBIX BemecTB coctaBbre 2 reHernuyeckux psga:C2Hz, CsHs, C2Hg,
C2Hse, C4H10, CH3-CH=CH2, CsHs, CoH12, CH4,C2HsCOOH, C3H4,C2H50-OCCH3,C2Hs-OH.



OueHouHble MaTepuaabl arTecTanuy no gucuumianae /1.7 Xumus
JudpdepeHupoBaHHBIN 3a4eT
1. Ilepeuens BonpocoB K au¢depeHupoBaHHOMY 3a4eTy 10 Aucuuniaube bJ1.7
Xumus
1.1 IIpumepHbIE BOPOCHI.

1. Ilpeamer opraHu4eckoil XUMHU, OCOOEHHOCTH OPraHUYECKHUX BEILECTB.
2. Teopwus cTpoeHus opranndeckux coenuHennii A.M.bytnepoBa. CtpoeHne aToma
yriaepoaa.
3. Kiaccuduxanus opranndeckux coequHeHnii. OCHOBBI HOMEHKIIATYPBI, H30MEPHUS U €€
BU/IBL.
[TpupoHbIE UCTOUHUKH YTIIEBOJAOPOIOB.
AJKaHbl, CTPOEHUE, CBOMCTBA, U30MEPUS ,HOMEHKJIAaTypa, I0JIy4YeHUE U IPUMEHEHUE.
AJIKEHBI, CTpOEHUE, CBOMCTBA, U30MEPUS ,HOMEHKJIATypa, OJIy4YeHUE U IPUMEHEHUE.
AJTIKUHBI, CTPOEHHUE, CBOMCTBA, U30MEPUs, HOMEHKJIATypa, I10JIy4YeHUE U IIPUMEHEHUE.
AJKagueHbl, CTPOCHHE, CBOMCTBA, H30MEPUSI, HOMEHKIJIATYpa, OJIyYeHHE U
IIPUMEHEHUE.
9. IluxitoankaHbl, CTPOCHHE, CBOMCTBA, TPUMCHCHHE.
10. Apomartnyeckue yrieBo0pobl. CTPOCHUE, CBOMCTBA, M30MEPHs ,HOMEHKIIATYpa,
MOJIyY€HUE U IPUMEHEHHE.
11. Crpoenue, knaccupuKaiys CupTOB.
12. Xumuueckue CBOCTBa CIUPTOB U (JEHOIIOB.
13. Cocras, knaccudukaus, CTpoeHue, CBOIICTBa KapOOHOBBIX KUCIIOT.
14. KapOGoHusbHbIE COETMHEHUS], CTPOEHUE, CBOWCTBA, MIOJYyUYEHHE U IPUMEHEHHUE.
15. CnoxHble 3¢upbl, KUPBI — CTPOCHUE, IPUMEHEHUE.
16. YrieBoapl, ux kiaccudukanys 1 3HAYCHHE.
17. Monocaxapuel. ['moko3a, CTpoeHre, XMMHUUECKUE CBOMCTBA, IPUMEHEHHUE.
18. Tonmcaxapuabl. Kpaxmai u meuioso3a — CTpoeHne, XMMHUYECKHE CBOMCTBA,
IIPUMEHEHNE U HAXOKJIEHHUE B IPUPOJE.
20. AMMHBI — CTPOEHHUE, U30MEPHS], HOMEHKJIATypa, CBOMCTBA U IPUMEHEHUE.
21. AMMHOKHCIIOTBI — CTPOEHHUE, N30MEPHs], HOMEHKJIATypa, CBOMCTBA U IPUMEHEHHE.
22. benku — CTpOeHHE, N30MEPHsl, HOMEHKJIATypa.
23. CaolicTBa O€NKOB.
24. [lonumepbI-peaknuy MOJIMMEPHU3ALUU U TIOJMKOHIEHCAllNH, UX cTpoeHue. Ilnactmaccsl
¥ BOJIOKHA, KJIACCHU(HKAINS OTUMEPOB.
25. Ilepunonnueckuii 3akoH U [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB
JI. 1. MeHneneeBa.
26. CtpoeHHe aTOMa, €r0 KOJIMYeCTBEHHBIE XapaKTEPUCTHKH.
27. Kon4eCcTBEHHBIE 3aKOHBI U KOJINYECTBEHHBIE XapaKTEPUCTUKH BELLIECTB.
28. Knaccuduxamus v cBOMCTBAa HEOPTaHUYECKUX COETMHEHUH.
29. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuu. CTerneHb OKUCIIECHUS.
30. DnekTpoNUTHYECKAsT AUCCOUUALIMS. DIICKTPOJIUTHI U HEIIIEKTPOJIUTHI.
31. Hemeramibl, OKUCIUTEIbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJUIOB B
3aBHCHUMOCTH OT MX MOJIOKEHUS B PSIy 3JIEKTPOOTPULIATEIbHOCTH
2. TecroBbie 3aganus. OueHka Mo pe3yJabTaTaM TeCTUPOBAHUS
2.1 IlpumepHble 3a1aHus TeCTa

1. DnexTponnyio popmyiy aroma 1s2 2s2 2p6 3s2 3pS uMeeT XUMUYECKHd IJIEMEHT

a) OJIOBO 0) Kemne3o B) XJIOp T') KaJbITHi
2. Xumuueckas cBsizb B H2S u CU cooTBeTCTBEHHO

a) MOHHAS ¥ KOBAJICHTHASI ITOJISIpHAS

0) KOBaJICHTHAs TIOJISIpHAS ¥ MOHHAS

B) KOBQJICHTHAS TOJISIPHAS] K METAJLUTHICCKAs

N Gk



F) KOBAJICHTHAasA HCIIOJIApHAA U HOHHAA
3. MeTa/uimyeckue CBOMCTBA 3JIEMEHTOB B IPYNIIaX ¢ YBeJUYEeHUEM 3apsiia siipa aToMa

a) YCUJIUBAIOTCS
0) U3MEHSIIOTCSI IEPUOIUIECKHI
B) 0CJIa0EBAIOT
') HE U3MEHSAIOTCSA
4. @opmaJubaeru M yrapHblid ra3 OTHOCATCS K KJIaccam

a) CHUPTOB U OCHOBaHUH
0) OCHOBaHUH U CITUPTOB
B) aJIbJICTHU/IOB U OKCHIaM
') KapOOHOBBIX KUCIOT U MUHEPATbHBIX KHUCIOT
5. BzanmopeiicrBue O0eH30J1a U peHOIa ¢ OPOMOM OTHOCUTCSH K PeaKIusiM

a) oOMeHa 1 3aMeIIeHHS
0) MpUCcOoeAMHEHUS U 3aMEIICHUS
B) TUJIPUPOBAHMS U IPUCOCTMHCHHUS
T') 3aMeIICHUs
6. MypaBbUHBIIi ajibAeruja pearupyer ¢ 000MMHU BelleCTBAMU

a) METaHOJIOM U ITHJICHOM
0) okcuaoM cepedpa U BOAOPOIOM
B) @30THOM KUCJIOTOM U XJIOPOM
I') pacTBOPOM OPOMHOI1 BOABI M OKCHJIOM cepedpa
7. 'omoJioramu sIBJISIKOTCH
a) Oytan u OyTeH
6) OyTaH u npomnax
B) OyTaH u OyTanueH
r) OyTeH U OKTHH
8. Peaxkuuu HOHHOTO 00MEHA COOTBETCTBYET YPABHEHHE
a) SO2 + 2NaOH = Na2S0s + H20
0) Na20 + SO2 = Na2S0s
B) Naz2S0s + 2HCI = 2NaCl + H20 + SO21
r) 2HCI + Zn = ZnCl2 + H2?
9. K oKHCIUTENBbHO-BOCCTAHOBUTEIbHBIM PEAKIIMAM OTHOCHTCS
a) Na20 + H20 = 2NaOH
0) CuO + H2S04 = CuSO4 + H20
B) CaCOs3 = CaO + CO2
T) Zn + 2HCI = ZnCl2 + H2

10. Jns pacno3HaBaHus aJIbEerH0B U YIJI€BOJI0B MOKHO HCNOJIb30BATh

a) rugpokcua meau (1)

6) ammuauHsblii pactBop Ag20

B) BOJIOPOJI

T') TUAPOKCH]T HATpUS
11. Pemure 3a1a4y u BbIOepUTE OJJMH NPABUJIbLHBINA OTBET:

[Tpu nerunparanuu mponaHosa-2 MOMyYrId MPOMHUIIEH, KOTOPbI 00ECIIBETHII OPOMHYIO
Boay Maccoit 200 r. MaccoBas nons 6poma B OpoMHO# Bojie paBHa 3,2%. Onpenenure maccy
MPOIAHOa-2, B3SATYIO Ui pEaKII1H.

A)lr

0)24r

B)3,8T

r)5,9r



2.2. CooTBeTcTBHME MEXAYy OAJIbHOW CHUCTEMONW ¥ CHCTEMOW OIICHMBAaHUS II0 Ppe3yJibTaTaMm

TECTUPOBAHUS YCTAaHABIUBACTCS IMMOCPEACTBOM CIICTYIOIICH TaOIUIIbI:

OObekT v
OBEHb
OLCHKH [TokazaTenu oneHNBaHUSA P
Ouenka pe3yabTaTOB
pe3yJIbTaTOB O0yUYEHUS
o0y4eHus
MeHee 5 0amioB «HeynoBiaeTBOPUTEIBLHOY» Huskuit ypoBeHb
OO6yuaromHii 6 — 5 6ayioB «Y IOBIIETBOPUTEIILHO» IToporoselii ypoBeHb
cst
8 — 7 6aioB «Xopo1Io» [ToBbIlIEHHBIN YPOBEHB
10 — 9 Gansos «OTIU4HO» Bricokuii ypoBeHb

3. Ouenka oTBeTa 00yyaroLerocs: Ha BOIpockl auddepeHIMpOBaHHOIO

3auera
CoJeprkaHue Kbl OTICHUBAHUS
DJIEeMEHTHI
Heynosnersop | Ynosiersopureln Xopoo OtinuHO
OLICHUBAHUS
UTEIIBHO BHO
CooTtBercTBHE [Tonnoe
OTBETOB HECOOTBETCTBHU | 3HAYMTEIHHBIC HesnauutenbHbIe [TomHoOE
dbopMynupoBKam € TI0 BceM MOTPEIIHOCTH MOTPEIIHOCTH COOTBETCTBHUE
BOIPOCOB (3aJ1aHMii) | BOIIpocam
Crpykrypa, [Tonnoe 3HaYUTENIbHOE Hesnauurensnoe CooTtBercTBHE
MOCIIE0BATEIHHOCTh | HECOOTBETCTBU | HECOOTBETCTBHE | HECOOTBETCTBHE KPUTEPUIO TIPH
U JIOTHKA OTBETA. € KPUTEPHIO. KPUTEPHIO KPUTEPHIO OTBETE Ha BCE
YMeHue uetko, BOTPOCHI.
MOHSTHO, TPAMOTHO U
CBOOOIHO U3Narath
CBOM MBICIIH
[TonHoe HNmerot mecto Nmerot mecTo [TonHoe
HE3HaHHUE CYIlIECTBEHHbBIE HECYIIIECTBEHHBIE | COOTBETCTBHE
Snane HOPMATUBHOM | yNyIIeHUS yOyUIeHus. 1 JTaHHOMY
U TIPaBOBOM (He3HaHHE HE3HaHUE KPUTEPHUIO
HOPMATHUBHBIX, .
DABOBLIX 0a3el 1 Oosbllel yacTu OTJIEIBbHBIX OTBETOB Ha BCE
p CHEIHUAIBHON | U3 JOKYMEHTOB U | (€UHUYHBIX) BOTIPOCHI.
JIOKYMEHTOB H N
. JUTEpaTyphI CHeIHaTbHOM paboT u3 uncia
CrenuaIbHOM .
JUTEPaTyphI MO 00s13aTebHOM
JTUTEPaATyPHI
HA3BaHMUIO, JUTEPaATYPHI.
COJIEpKAHUIO U
T.J.).
Ymenue YMeHnue cBsizaTh | YMEHHE CBA3ATh [Tomuoe
CBA3aTh BOIPOCHI TEOPUU | BOIPOCHI TEOPUU U | COOTBETCTBUE
YMeHue yBs3bIBaTh
. | Teoputo ¢ Y TIPAaKTHKHU MPAKTHKYU B JTaHHOMY
TEOPHIO C TPAKTUKOM, .
MPAKTUKOM MPOSIBIISICTCS OCHOBHOM KPUTEPHUIO.
B TOM YHCJIE B
paboThl HE peaxo. MIPOSIBIISICTCSL. CnocoO6HOCTH
obnactu
. MIPOSIBIISICTCSI. UHTETPUPOBATH
npodeccuoHaIbHON
3HAHUS U
paboThl
MPUBIIEKATD
CBEJICHUS 3




pa3IMYHBIX
HAYYHBIX cdep

Ha Bce OtBeTHI HA 1. lansl HenosiHble | [laHbI BEepHbBIE
JOIIOJIHUTCIIbH 60HI>H_IYIO qacCTb OTBCTHI HA OTBCTHI Ha BCC
bI€ BOTIPOCHI JOTIOJTHUTEIBHBIX | JTOTIOJTHUTEIIbHBIC JOTIOJTHUTETBHBI
Mperno/iaBaTesl | BOIPOCOB BOIIPOCHI € BOIIPOCHI
KauecTBO 0TBETOB Ha p p p p
ST TaHbI MIPEno1aBaTelis MIPETIo1aBaTeIs. MIPETIo1aBaTelIs.
JOIIOJIHUTCIIBbHBIC
HEBEPHBIE JIaHbl HEBEPHO. 2. Jlan ogun
BOIIPOCHI .
OTBETHI. HEBEPHBII OTBET Ha
JIOTIOJTHUTEIbHbIC
BOITPOCHI
IIperno/iaBaTesis.

[Ipumeuanue: wuTOroBas oOlEHKa (opMmHupyeTcs Kak cpeAHsisi apudMeTHdeckas pe3ysbTaToB
3JIEMEHTOB OlLleHUBaHUA AU PepeHIpOBaHHOTO 3aUeTa.




