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JIUCT JOIIOJTHEHHI H H3MEHEHHI

B padouyr nporpammy BT 07. Xumun
HAWMEHOBaHHe cTpvKTVpHoro axeMenta OITOIT (PIIMT, PIII, u to),

23.02.06 TexHHYeCKAA OIKCIIVATANHA I[IOJBH:KHOTO COCTABA Kele3HBIX
(37IeKTPONOJBHAXHOMH coCTaB).
C VKA3aHHEM KOJa HAIPaBJdSHHA MOOTOTOBKH H npoqm:m

Ha ocHosanuu
pettenun sacedana kageops (IIK)

MaTemaTHHecKHI 1 o0 ecTecTBeHHOHAYYHEIN yaeGHBIN UK
TOIHOS HaMMeHoEaHEe Eadeapsr (TILE)

"26" maf 2022r., mpoToRog Ne9

Ha 2022 /2023 yueOHb1il 200 HECeHbl UIMEHEHUA:

aopor

No / HammeHOBaHHe pasgena Horas pegakuna

H3MeHeHHH HET

IMpeacegatems ITITK (:;,’/1 -~ /E.B.HaceasmHa




JIMCT JONMOJHEHWA U U3BMEHEHUI

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

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

Ha ocnoséanuu
peuwienus 3aceoanusn Kageopwt (IIIK)

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

"16" mas 2023r., mportokoa Ne 9

na 2023 / 2024 yueonuwtii 200 6Hecenvl usmenenus:

No / HaumeHOBaHHUE pasnena HoBas penakums

N3menenuii HeT

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




Pabouas mporpamma aucuurummabl BJ1.7 Xumus paspaborana B coorBerctBun ®I'OC COO
(mpuka3z Muno6prayku Poccun ot 17 mast 2012 1. Ne 413).
[Tporpamma opreHTHpOBaHA HA YYEOHHUKU:

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

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

B cucreme ecrecTBeHHO-HaydyHOrO OOpa30BaHUS XMUMHS KaK JUCHHUIUIMHA 3aHUMAeT BaXKHOE
MECTO B IMO3HAHUU 3aKOHOB MPHUPOAbI, (OPMUPOBAHUU HAYYHOM KapTUHBI MHUPA, XUMHUYECKON
IPaMOTHOCTH, HEOOXOIUMOM JIsi MOBCETHEBHOM >KM3HM, HABBIKOB 3I0POBOTO U 0OE30MaCHOr0 Ul
YyelloBeKa W OKpYXarollell ero cpeabl oOpa3a KH3HU, a TAaKKe B BOCIUTAHUHM 3KOJIOTHYECKON
KyJIbTYpHbl, (POPMUPOBAHNH COOCTBEHHOM MO3HMIIMHU 0 OTHOIICHHIO K XMMHUYECKOH WH(pOpMaIuy,
MOJIy4a€MOU U3 Pa3HbIX UCTOYHHUKOB.

VYcenenHocTh U3y4eHus JUCLMILIMHBL CBs3aHa C OBJaJEHUEM OCHOBHBIMU MOHATUSMHU XUMUH,
HayYyHBIMU (haKTaMu, 3aKOHAMH, TEOPUSIMH, MPUMEHEHHUEM IMOJYYCHHBIX 3HAHWHA MPHU PEIICHUU
IPAKTUYECKUX 3ajau.

B cootBercTBun ¢ ®I'OC COO xumus usydaercst Ha 6a30BOM ypOBHE.

W3yyeHne XWMHHM  OpPHCHTHPOBAaHO Ha  o0ecriedeHue  o0meoOpa3oBaTeIbHOH U
OOLIEKYIBbTYPHOM MOATOTOBKH O0YYarOIINXCS.

CopnepxaHue AMCUMILIMHBI MO3BOJSET PACKPHITh BEIYLIME WUJEU U OTICIIbHBIE IOJIOKEHUS,
BA)KHBIE B MI03HABATEILHOM U MUPOBO33PEHUYECKOM OTHOLIEHUU: 3aBUCUMOCTb CBOMCTB BEILIECTB OT
coCcTaBa U CTpOEHUs; OOYCIIOBIEHHOCTh IPHMEHEHHUS BEILIECTB UX CBOMCTBAMH; MaTepuaibHOE
€IMHCTBO HEOPraHMYECKHX M OPraHMYECKHUX BEILECTB; BO3PACTAIOIAsl POJb XWMHHU B CO3/aHHUU
HOBBIX JIEKAPCTB U MAaTEPHAJIOB, B 3KOHOMHH ChIPbsI, OXpaHE OKPYXKaIoLIei cpebl.

Pabouass mporpamma y4duTBHIBa€T BO3MOXHOCTb MOJYYEHHs 3HAHMH B TOM UHCIE Yepes3
MPAKTHYECKYIO AESITeNbHOCTh. B mporpamMmme conep:kutcs rnepeueHb NpakTUUECKUX padorT.

OcHoebl opeaHu4ecKkol Xumuu

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

XVWMHYECKOE CTPOEHHE KaK TMOpSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIaCHO UX
BaJICHTHOCTH. OCHOBHBIE IOJIOXKEHUSI TEOPUN XMMHUYECKOTO CTPOCHMSI OPTaHUYECKUX COEIMHEHUN
A.M. bytnepoBa. YriaepoaHbIil CKeJeT OpraHu4YecKo MOoJeKysbl. KpaTHOCTh XUMHUECKOM CBSI3H.
3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOIO CTPOEHHUS MOJIeKysd. M3omepuss M HM30MEpBL.
[TonsiTue o QyHkuMOHaNbHON rpynne. [IpuHIMIB KIacCUPUKAUU OPraHUYECKUX COEIMHEHUH.
Cucremaruueckass MeXJIyHapoAHas HOMEHKJIATypa UM NPUHIMNBI 00pa3oBaHMs Ha3BaHUH
OPraHUYECKUX COCTUHECHUM.

Ankanbpl. CrpoeHHMe MOJEKyJabl MeTaHa. ['oMoslornueckuil psn  ankaHoB. ['omosnorw.
Homenknarypa. M3omepust yriaepogHOro ckenera. 3aKOHOMEPHOCTH W3MEHEHUsI (U3MUECKHX
cBOMCTB. XMMHMUECKHE CBOMCTBAa (HA IpUMEpPE METaHAa M JTaHa): peaKkUuu 3aMELICHUS
(ranoreHupoBaHHe), NETUJIPUPOBAHUS KaK CHOCOOBI TONY4YEHHs] BaKHEMIIMX COEJUHEHHH B
OpraHMuYecKoM cHHTe3e. ['opeHne MerTaHa Kak OJMH U3 OCHOBHBIX HCTOYHMKOB TeIla B
MPOMBINIIEHHOCTH M ObITy. Haxoxnaenue B mnpupone M mnpuMeHeHHe ajnkaHoB. [lonstue o
LUKJIOAJIKAHAX.

Ankensl. CTpoeHHE MOJIEKYJbI JTHiIeHA. ['omojormueckuii psiig ankeHoB. HomeHkmnatypa.
W3omepust yriepoJHOro CKeJleTa ¥ MOJI0KEHUSI KpaTHOM CBSI3U B MOJIEKYJle. XMMHUECKHE CBOMCTBA
(Ha mpuMepe 3TUJIeHA): PEeaKIMK MPUCOEANHEHHs (TaJOreHUpOBaHue, THAPUPOBAHNE, THpaTaIus,
THJIPOTraJIOTeHUPOBAHUE) KaK CIOCO0 MOTY4YeHUs! (PYHKIIMOHAIBHBIX POU3BOIHBIX YIIIEBOJOPO/IOB,
ropenus. [lonuMepusanus 3TUIeHa KaK OCHOBHOE HAIpaBJIEHUE €ro HCIoyib3oBaHus. [lonuaTuien
KaK KpPYITHOTOHHa)KHBII MPOJYKT XUMHUUYECKOT0 NMPOU3BOACTBA. [[puMeHeHne aTuieHa.



Anxanuensl n kKayuyku. [loHsTHe 00 anmkaaMeHaxX Kak YIJIEBOJOPOAAX C JABYMS JABOWHBIMHU
c3smu. [lomumepusanus nuBuHMiIa (OyragueHa-1,3) kak crmoco0 IMOJydYeHUS CHUHTETHYECKOTO
Kaydyka. HaTypanpHbIi U CUHTETUYECKUN KaydyKd. Bynkanusanusa kaydyka. Pesuna. I[Ipumenenne
Kay4yKa U pe3HHBI.

Anxunbl. CTpoeHHE MOJIEKYJbl aneTwieHa. ['omonornyeckuil psia ankuHoB. HoMeHknaTypa.
M30omepus yriiepoJHOro CKejleTa U IOJIOKEHUS KPaTHOU CBSI3U B MOJIEKYJle. XMMHUYECKHAE CBOMCTBA
(Ha 1puMepe aleTWIeHa): peakUuu [PUCOEIUHEHUs (TajloreHUpOBaHHUE, TI'MJIPUPOBAHUE,
rUJpaTanys, THIPOraloreHupoBaHue) Kak CIoco0 MOIy4eHUs IMOJIMMEPOB M APYrMX IOJIE3HBIX
IPOAYKTOB. ['OpeHune aneruieHa Kak MCTOYHHK BBICOKOTEMIIEPATYpPHOTO IIaMEHM Ul CBApKU U
pe3ku MeTaiuioB. [IpumeHeHue aneTuneHa.

Apenbl. beH3051 Kak IpeacTaBUTENb apOMAaTHYECKHUX YIIeBoAOpoAoB. CTpoeHHE MOJEKYJIb
OeH301a. XUMUYECKUEe CBOMCTBA: PeakIMM 3aMeleHHs (TraIoreHUPOBAHUE) KaK CII0cO0 MOIydeHus
XUMHUUYECKUX CPEACTB 3alUThl PAaCTEHHUI, NPUCOEINHEHUs (TUAPUPOBAHUE) KAK JOKA3aTEJIbCTBO
HenpeieabHOro xapakrepa 6ensona. Peakius ropenus. [Ilpumenenue Oensona.

[TpupoaHbIe HICTOUHUKH YTIIEBOAOPOAOB. IIpUpoaHbIi 1 MOMYTHBINA HEPTIHOM Ta3bl, X COCTaB
u ucnons3zoBanue. CoctaB HepTH U ee nepepaboTka. Xumus M sHepreruka. HedrenpomykTsl.
OxraHoBoe umcino Oen3mHa. OxpaHa OKpyXKaromed cpensl npu  HedTernepepaboTke U
TPAHCHOPTUPOBKE HEPTENPOIYKTOB. AJIbTEPHATUBHBIE HCTOYHUKU YHEPTUU.

Cnuptsl. Knaccudukanusi, HOMEHKIATypa, HW30MEpHs CIHUPTOB. MeTaHOI M 3TaHON Kak
IpPEJCTaBUTENIN TPENEIbHbIX OJHOATOMHBIX CHHMPTOB. XHMMHYECKHE CBOICTBa (Ha mpumepe
METaHoJa M 9JTAaHOJA): B3aUMOJCICTBHE C HATpUEM KaK CHOcO0 YCTAaHOBJICHHS HaJIWYMs
THJIPOKCOTPYNIbI, PEAKIMs C TaJOreHOBOJAOPOAAMHU KaK CIIOCO0 MOJYYEHUs pPacTBOPHUTENEH,
Jerujparanus Kak CIoco0 IOoJaydyeHHs JTHieHa. Peakuus ropeHus: CHUPTHI KaK TOILUIMBO.
ITpumeHneHne MeraHosa u staHona. dusnonoruyeckoe AeMCTBUE METAHOJIA U 3TAHOJIA HA OPraHU3M
YyeJIoBeKa. DTUJICHTJIMKOMb U [NIMLEPUH KaK IPEICTaBUTENN MPEAEIbHbIX MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHass peakuuss Ha MHOIOATOMHBIE CIMPTBI U €€ INPUMEHEHHE JUIsl pacro3HaBaHUS
[JIMLEPUHA B COCTaBE€ KOCMETMUYECKHUX CpelcTB. lIpakTHueckoe mprMeHEHUE 3TUJICHTIUKOJA U
[JIALIEpUHA.

®enon. CrpoeHue Monekynbl (eHosna. B3aumHoe BnMsHME aTOMOB B MoJjeKyle (eHoa.
XUMHUECKUEe CBOMCTBA: B3aUMOJICHCTBUE C HATPHEM, THJIPOKCUAOM HaTpus, OpomoM. IIpumenenune
denomna.

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

KapOoHOoBBIE KHCIIOTBI. YKCYCHasi KHUCJIOTa KaK MPEACTaBUTENb MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHMMHYECKHE CBOMCTBAa (Ha NpUMepe YKCYCHOM KHCJIOTHI): PEaKLUU C
MeTaJlJlaMl, OCHOBHBIMU OKCHJAMH, OCHOBAaHUSMU U COJISIMU KaK TMOJTBEP)KICHHE CXOJICTBA C
HEOpPraHMYECKUMH KUCJIOTaMu. Peakius sTrepudukanum Kak crocod MoaydeHus CI0XKHbBIX 3(UpPOB.
[TpumeneHue ykcycHoM kucinoThl. [lpencraBienne o BEICIINX KapOOHOBBIX KHCIIOTAX.

Crnoxuble 3¢gupsl 1 xupbl. CioxHble 3(QUPBl KaK MPOAYKTHl B3aMMOAEUCTBUS KapOOHOBBIX
KUCIOT co crnupramu. [lpuMeHeHue cloXHbIX 3(upoB B mumeBod U mnapproMepHOn
NPOMBIIIICHHOCTH. JKUpBI Kak CIOXHBIE 3(QHUPHl TIHLIEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT.
PactuTenbHble W JKUBOTHBIE JKHUPBL, MX cocTaB. Pacro3HaBaHue pacTUTENbHBIX >KUPOB Ha
OCHOBaHUU MX HEMNPEIENBbHOr0 Xapakrepa. IIlpuMenenue xupoB. ['MIpoan3 win OMBUIEHHE KUPOB
KaK croco0 MpPOMBIIUIEHHOTO MOJYYeHHs COJIed BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak COJu
BBICHIMX KapOOHOBBIX KHCJIOT. MooIue cBOCTBa MbLIA.

VYrneronpl. Knaccudukanms yriaeBogoB. Haxoxknenue yriieBogoB B mpupoje. [Jroko3a Kak
anbaerunocnupt. bpoxkenue rimoko3sl. Caxapo3sa. I'maponus caxapossl. Kpaxman u nenntosao3a Kak
Ouosjoryyeckre moaUMepbl. XHMHUYECKHE CBOWCTBAa KpaxMmala M IEJUT0J03bl  (THAPOIIU3,
KayeCTBEHHasl peakiys ¢ HOJOM Ha Kpaxmall U ee NMpHUMEHEHHEe Ui OOHapyKeHHs Kpaxmaja B
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npoaykTax nuraHus). [lpumenenume u  OHonoruyeckas ponb yrieBoaoB. Ilonarue 00
VCKYCCTBCHHBIX BOJOKHAX Ha IIPUMEPE alleTaTHOI'O BOJIOKHA.

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

AMuHOKHCHOTHI u Oenku. CocTaB M HOMEHKJIATypa. AMHUHOKUCIOTHI Kak amM(pOTepHBIC
opranuueckue coenuHenus. Ilentuanas cBA3b. buonormdeckoe 3Ha4EHHE O-aMUHOKHCIIOT.
Ob6nacTtu nMpUMeHEHHs] aMMHOKHUCIIOT. benku kak mpupoansie Ouononumepsl. COCTaB M CTPOCHUE
0enkoB. XMMHMUYECKHE CBOWCTBA OENKOB: TUApoiM3, AeHaTypauus. OOHapyxkeHHe OelKOB Ipu
MOMOIIIM Ka4eCTBEHHBIX (IBETHBIX) peakuuil. [IpeBpamieHuss O€lIKOB MUK B OpraHHU3ME.
buonornueckune QpyHKIMN OCIIKOB.

Teopemuueckue 0oCHOBbL XUMUU

Crpoenue BemectBa. CoBpeMeHHasi MOJEIb CTPOECHUs aToMa. DJIEKTPOHHAs KOHQUIyparus
atoma. OCHOBHOE U BO30YKJICHHBIE COCTOSHHUS aTroMOB. Kiaccudpukanms XMMHYECKHX 3JIEMEHTOB
(s-, p-, d-amemenTbr). OCOOCHHOCTH CTPOCHUS DHEPreTHYECKUX YpPOBHEW aTOMOB d-3JIEMEHTOB.
[lepuoanueckas cucrtema xumuuyeckux osnemeHtoB J[.MI. MenneneeBa. PU3MYECKUI CMBICI
ITepuognueckoro 3axona .M. Menneneesa. IIpuunHbI U 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB
AJIEMEHTOB M X COEIMHEHUH IO MEepUOoJiaM U IpynnaM. DJIEKTPOHHAs MPUPOAA XUMUUYECKON CBSI3U.
ONeKTpOOTPULATEIbHOCTb. BHIbl XMMHUYECKON CBsSI3U (KOBaJEHTHAas, WOHHAsA, MeTajlIndyeckas,
BOJIOPOJHAs) U MeXaHU3Mbl ee oOpa3oBaHusd. Kpucramimuyeckue m amopubie BemiectBa. Turbl
KPUCTANIMYECKUX DPELIETOK (ATOMHas, MOJEKYJspHas, MOHHas, MeTajsinuyeckas). 3aBUCHUMOCTb
(¢u3NYeCKUX CBOMCTB BEILECTBAa OT TUIA KpUCTalIMdeckol pemeTku. [IpuumHbl MHOrOooOpasus
BELIECTB.

XuMuyeckue peakuuu. ['oMoreHHole U rereporeHHble peakuuu. CKOpPOCTh peakluu, ee
3aBUCUMOCTh OT PpA3JIM4YHBIX (AKTOPOB: NPUPOABI PpEArupyrollyuX BEIIECTB, KOHIEHTPALUU
pearupyromux BEUIECTB, TEMIEPaTyphl, IUIOMAAM PEAKLIHUOHHOM IOBEPXHOCTH, HAJIWYMS
Katayinzaropa. Posp KaTaau3aTopoB B IPUPOJE M NMPOMBIIUIEHHOM Hpou3BojcTBe. OOpaTuMocTh
peakiuii. XMMHUYECKOE PABHOBECHE W €ro CMEIICHWE TOJ JEHCTBHEM pa3IUYHBIX (HaKTOPOB
(KOHIIEHTpalMs PEareHTOB WM HPOAYKTOB pEaKLUH, JaBlIeHUE, TeMmIleparypa) s CO3JaHMs
ONTUMAJIBHBIX YCJIOBHI IMPOTEKAaHUs XMMHUYECKUX IporeccoB. JucnepcHeie cucremsl. [lonATHE O
Koytouzax (3omu, renu). Mctunuble pactBopsl. Peakunu B pacTBopax anekTpoiutoB. pH pactBopa
KaK T0Ka3aTeslb KUCIOTHOCTH cpefbl. ['naponu3 coneil. 3HaueHHe TUAposin3a B OMOIOTMUYECKUX
0OMEHHBIX IpoLeccax. OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIE ~ pPEAaKUIMM B IIPUPO/E,
IIPOU3BOJCTBEHHBIX MPOLECCAX U KU3HEAEATEIBHOCTH OPTraHU3MOB.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA NPOCTBIX BELIECTB — METAUIOB TJIABHBIX U
noOOYHBIX NOArpyNn (Meab, *Keje30) U HEMETAJIOB: BOJOPOJA, KUCIOPOAA, T'aJOTE€HOB, CEPBHI,
azora, (ocdopa, yriaepona, KkpeMHus. Koppo3us MeTanaoB: BHIbI KOPPO3UH, CHOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3UU. DIEKTPOJIU3 pacTBOPOB M paciiaBoB. lIpuMeHeHue nsieKkTpoinsa B
IIPOMBIIIJIEHHOCTH.

BemecTtBa u ux cpoiictBa. Metamnsl. @u3nyeckue CBONWCTBA METAUIOB, Kak (QYHKIUS MX
cTpoeHus. JlelleHre METaJNIOB HA TPYIIBLl B TEXHUKE U XUMHUHU. XUMUYECKHUE CBOMCTBA METAIIIIOB U
AIIEKTPOXUMUYECKUN psii  HampspkeHuid. [lonstue o MeramiotepMuu — (QIIOMHUHOTEPMHH,
MarHueTepMHH U JIp.).

Hemeramnsl. bmaropoansie  raszsl.Hemeramisl kak  oxkucnaurtend. Hemeramnsl  kak
BOCCTaHOBUTENU. Psiyt anexkTpoorpunatensHoctu. UHepTHBIE MM O6J1aropo/iHbIe ra3bl.

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

OcnoBanus.Knaccudukamus ocHoBaHM. XUMHUYECKHE CBONCTBA OCHOBaHUH.

Comu.Knaccuduxanus coneit. O61me XuMUYECKHe CBOMCTBA COJIEH.

Xumus u ocusio



Hayunbie meronpl mo3HaHuss B xuMuH. Vcrounukm xumudeckor wuHopmarmu. I[louck
uH(pOpMallMKM 1O Ha3BaHUSAM, HJEHTHU(PHUKATOpaM, CTPYKTYpPHBIM QopmyiaaM. MoaenupoBaHue
XUMUYECKUX TMPOIECCOB U SBJICHUW, XMMHUYECKHN aHaau3 M CHUHTE3 KAaK METOJbl HAy4YHOIO
MTO3HAHMUSL.

Xumus u 370poBbe. JlekapcTBa, (epMEHTBI, BHUTAMHUHBI, TOPMOHBI, MUHEPAJIbHBIC BOIBI.
[IpoGiieMbl, cBA3aHHBIE C MPUMEHEHHEM JIE€KapCTBEHHBIX IpernapaToB. BpeaHble NpPUBBIUKH U
dakTophbl, paspylialIIue 370pOBhe (KypeHHE, YHOTpeOJIeHUE ajKoToJs, HapKOMaHUs).
Pammonansaoe nuranue. [Tnmessle 1o0aBku. OCHOBEI ITUILEBOM XUMUM.

XvuMus B TIOBCEJHEBHOW KHW3HU. Morome u guctsmue cpenactBa. CpenctBa O0pbObI
OBITOBBIMU HACEKOMBIMH: PENeJUIeHTbI, HHCEKTUIMAbL. CpeacTBa JIMYHONW TMTHEHBI U KOCMETHKHU.
[TpaBmiia Ge3omacHO pabOTHI ¢ €IKWUMH, TOPIOYMMH M TOKCUYHBIMHU BEIIECTBAMH, CPEICTBAMU
OBITOBOM XMMHUH.

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

XUMHUST U 3KOJIOTHsS. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl W €ro MOCJEICTBUS.
Oxpana ruapocdepsl, To4Bbl, aTMOchepsl, GI0psl U hayHbl OT XUMUYECKOTO 3arps3HEHUS.

Mecmo oucyunaunsl 6 cmpykmype 00pazoeameibHoil RPOZPAMMbL
B cootBerctBre ¢ YII gucuuminna bJ[.7 Xumus paccuutana Ha 117 4daca B roa: B ToM

yuciae 10 4YacoB ayauTOpHBIX 3aHATHNA: 6 Y. JEKIWi, 2 Y. MNPAKTUYECKUX 3aHATHM, 2 d.
naboparopHbix 3aHaTUs, 107 4. caMoCcTOATENbHBIX padoT. Juciurimnnaa nuzydaercs Ha 1 Kypce.



IInanupyembie pe3yabTaThl OCBOCHHS THCHUTIINHBI

B pe3ynbrare nzyuenus nucuuniauibl bJ1.7 «Xumus»

OO6yyaromuiicss Hay4YuTCs:

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

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

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

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

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

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

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

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

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

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

— WCIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUM W XHWMHUYECKHMX CBONCTBAaxX BEIIECTB IS
0e30MacHOr0 MPUMEHEHUS B MPAKTUUECKOH 1eATeNbHOCTH;

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

— TPOBOJUTH OMBITHI MO PACIO3HABAHWIO OPraHMYECKHX BEIIECTB: TIULEPUHA, YKCYCHOH
KHCJIOTBI, HEMPEIETbHBIX JKUPOB, TIFOKO3bI, KpaxMasa, OCJIIKOB — B COCTaBE MUILEBBIX MPOIYKTOB U
KOCMETUUYECKHUX CPECTB;

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

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

— TPUBOJAUTH MPUMEPHI TUAPOIN3A COJIEU B MOBCETHEBHOM KU3HU YETIOBEKA;

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

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

— TPOBOJIUTH pacyeTbl HAa HAXOXKICHUE MOJEKYSIpHOW (QOpMYyNBl  YIJIEBOJIOpOJA IO
MPOJYKTaM CrOpaHUsi M IO €ro OTHOCHUTEIIbHOM IJIOTHOCTM M MAacCOBBIM JIOJSIM 3JIEMEHTOB,
BXOJISIIIIUX B €70 COCTaB;

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

— OCYIIECTBJISITh TMOUCK XHMMHUYECKOW HH(MOpMAMM TO Ha3BaHWIM, HUIACHTHU(HUKATOpaM,
CTPYKTYPHBIM (pOpMYyIiaM BEIIECTB;




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

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

OO0yuarouuiics DOJYYUT BO3SMOXKHOCTb HAYUYUTHCSL:

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

— HUCHOJB30BAaTh METOAbl HAYYHOTO TIO3HAHUS TPU BBHIMOJHEHUH IPOEKTOB M Yy4eOHO-
UCCIICIOBATENbCKUX 3aJad II0 H3YYEHHUIO CBOMHCTB, CIOCOOOB IOJY4EHUS M PpaclO3HaBaHUS
OpraHUYECKUX BEILECTB;

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

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

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




Cooepocanue oucyunaunwt (1174)

Paznen 1. OcHOBHBIE CBe/leHUsI OpraHuveckoil xumuu (84)

1. ¥YriaeBoaopoabl 4 MX NPUPOIHbIE HCTOYHUKH (4 4)

[IpenMer oprannyeckoil xumuu. Teopus CTpOEHUsI OpraHUYeCKUX coeuHeHUl. OCHOBHBIE
nosjoxkeHus reopuu A. M. bytneposa.

[Ipuponnbiii ra3. Ankanbel. CTpoeHHE MOJIEKYNbl, HOMEHKIATypa ajikaHoB. [lomydenue,
buznyeckue cBOMCTBA alKaHOB. XHUMUYECKUE CBOWCTBA, IPUMEHEHHUE aJIKaHOB.

Ankenbl. OtunedH. CTpoeHHME, HOMEHKJIaTypa, noiydeHue. PU3MdYecKue U XUMHUYECKUE
CBOMCTBA, NpUMEHEHHE ankeHoB. Aukaauenbl. Kayuyku. CrpoeHue MoJIeKyJ, HOMEHKJIATypa,
nosyueHue. du3nueckue 1 XMMUYECKUE CBOMCTBA, IPUMEHEHNUE aJIKa/IEHOB.

Ankunbl. AueruneH. CTpoeHue, HOMEHKJIATypa, noiaydyeHue. Ou3nueckue U XUMUYECKUe
CBOICTBa, IPUMEHEHNE AIIKUHOB.

Apenbl. benzon. CrpoeHue, HOMEHKIATypa, MojaydyeHue. PU3NUECKUE M XHMHYECKHE
CBOMCTBA, IPUMEHEHUE apCHOB.

Xumus u sHepretuka. Hedts u ciocoOs e€ nepepadbotku. [IpoaykTsl nepepaboTku HEPTH.
OxraHoBoe umcino Oen3mHa. OxpaHa OKpyXKaromed cpensl npu  HedTernepepaboTke U
TPAHCTIOPTUPOBKE HEPTEIPOAYKTOB. ATTbTEPHATUBHBIC HCTOUHUKH SHEPTUU.

JlabGopaTopHas padora Nel «Teopusi cTpoeHusi OpraHuvYecKMX COeJUHEHHID (2 yaca).

2. Kucaopoacoaep:kamue, azorcojeprKalme OpPraHu4ecKue cOeIMHEHUs,

HCKYCCTBEHHbIE M CHHTeTHYecKHe MoJimMepsl (4 1)

EnuHcTBO  XMMHYECKOM OpraHu3aluy  KUBBIX oOpraHu3mMoB Ha 3emiie. CHOUPTBHL
OcoOeHHOCTH CTpPOEHUS MOJIEKYJ, HOMEHKJIAaTypa CHUpPTOB, IHoiaydeHue. Pusznueckue u
XUMUYECKHE CBOUCTBA, NpuMeHeHune. denon. CTpoeHue U CBOKCTBA.

Anbaeruabl 1 keToHbl. CTpoeHue, HOMEHKIATypa, noiaydeHue. Ou3ndeckue U XUMUUYECKUe
CBOMCTBA, IPUMEHEHUE aJIbJECTUIOB.

Kap6oHnoBsie kucnotsl. CTpoeHue, HOMEHKIIaTypa, noiaydeHue. Puznyeckue u XMMHUUECKUe
CBOWCTBA, IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxnsie >¢upsl. CrtpoeHue, (U3NYECKUE U XUMHYECKHE CBOWCTBA, TMOJIy4YeHUE,
IIPUMEHEHHE.

Kupsel. Mbna.

VYranesoabl. Crtpoenue. MoHocaxapuapl. @Puznyeckue UM XHMHUYECKHME  CBOMWCTBA.
Jucaxapunpl u nonucaxapusl. Ctpoenue. {ucaxapuapl v nonucaxapubl. XMMHUYECKHUE CBOICTBA.

Amunbl. AnmnmH. CTpoeHue, HOMEHKJaTypa, noiydyeHue. dusndeckne U XUMHUYECKHE
CBOICTBa, MPUMEHEHNE aMUHOB. AMUHOKUCIOTHL. CTpoeHne. XMMUYECKHE CBONCTBA AMUHOKHCIIOT.
benkn. Ctpoenue u colictBa. HykienHoBble KUCIOTHL. POJIb HYKJIEMHOBBIX KHCIIOT B IIPUPOJIE.

UckyccTBeHHbIe TOMUMEpPbl. CHHTETHUECKHUE OPraHUYECKHUE COETUHEHUS

IIpakTryeckas padora Ne 1 MaeHTuuKaIys opraHn4eckux coeIMHEeHUH.

Paznen 2. Teopernueckue 0OCHOBBI XUMHUHM (24)

1. Crpoenue atoma u nepuoauydeckuii 3akon /I. U. Mengeneesa (1 1)

Uctopuss wusyueHus crpoeHuss atoMoB. (OCHOBHBIE CBEJIEHUSI O CTPOCHHUU AaTOMOB.
CocrosiHME 3JEKTPOHOB B aTOME XMMHYECKOTO 3JIEMEHTa. DJEKTPOHHAs KOH(HTrypalus aTOMOB
XUMHYECKHX 3JIEMEHTOB. BaneHTHbIE BO3MOKHOCTH aTOMOB XUMUYECKHX 3JIEMEHTOB.

[leppuoanuecknii 3aKOH M TEpUOJUYECKAsl CHUCTEMA XUMHUYECKHX dieMmeHTtoB J[. U.
MenneneeBa M cTpoeHHe aroMa. MojenupoBaHWE TIOCTPOEHUS NEPUOAMYECKON TaOIMIIbI
XUMHYECKHX DJIEMEHTOB.

2. CrpoeHue BellecTBa, BelllecTBA U UX cBoiicTBa (1 1)

Xumnueckue cBa3d. oHHas xumudeckas cBsA3b. KoBaJeHTHas XuUMHYECKas CBS3b.
Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOW XMMHMUYECKOW CBs3U. MeTaumueckass XUMHUECKasi CBSI3b.
BonoponHas xumuueckas CBA3b.

["a3000pa3nbie BemiecTBa. JKuakue BemecTBa. TBep/bie BemecTBa. JJucrnepcHble CUCTEMBI.
CocraB BemiectBa. Cmecu. Metamibl. OCOOEHHOCTH CTPOEHUS aTOMOB M KpUCTAJUIOB. PU3NUecKue
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cBoiicTBa MeTaiuioB. Kinaccudukanus MeTaaioB 1o pa3inyHbIM IpU3HAKaM. XUMHUYECKUE CBOWCTBA
METAJJIOB. DJIEKTPOXUMUYECKUI P/l HAPSHKEHUH METAIIIOB. MeTamnoTepMus.

OOmwme cnocoObl monydeHuss metamioB. llonstue o Mertamurypruu. Ilmpomerammyprus,
TUAPOMETAJULYPIHUsl U dNeKTpoMeTautyprusi. CruiaBbl YEpHbIE U I[BETHBIE.

Hemeramnel. OcoOeHHOCTH CTpOeHHs aroMoB. Hemeramnasl — TpPOCThIE BeELIECTBA.
3aBUCHUMOCTD CBOWCTB T'aJIOTEHOB OT KX IOJIOKEHUS B IEPUOANYECKOM cucteMe. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOICTBA HEMETAJUIOB B 3aBUCHUMOCTHM OT MX IIOJIOXKEHUS B pAdy
3JIEKTPOOTPULATEIBHOCTH.

Kucnorsl n ux cBoiictBa. KHCIOTH Kak 3JEKTPOIUTHI, UX KiIacCU(UKALUSA N0 Pa3IUuYHBIM
Ipu3HaKaM. XMMHYECKUE CBOWCTBA KHCIIOT B CBETE€ TEOPUHU DBJIEKTPOJIUTHUYECKOW JMCCOLMALIMH.
Oco0eHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHON CEpPHOM M A30THOW KHUCJIOT C METaJUIaMH.
OcHoBHBIE CTIOCOOBI MOTYYEHHS KUCIOTHI.

OcHoBanust u ux cBoicTBa. OCHOBaHMA KakK OJJIEKTPOJIUTHL, WX KIAacCH(PUKAIUA IO
pa3IMYHBIM MpPU3HAKaM. XMMHUYECKHE CBOMCTBA OCHOBAaHUM B CBETE TEOPUH SJIEKTPOJIUTHUECKOU
JaUcconranuu. PasnokeHue HEpacTBOPUMBIX B BOJ€ OCHOBaHMN. OCHOBHBIE CITOCOOBI MOJTYYEHUS
OCHOBAaHMM.

Comu u ux cpoiictBa. Conu kak 370eKTpoiauThl. ConM CpegHue, KHUCIble U OCHOBHBIE.
XYUMUYECKH CBOMCTBA COJIEH B CBETE TEOPHHM SJICKTPOIUTUYECKON nuccounnanuu. CrnocoObl
IIOJIy4eHUS CoJIer. [ maposns cosen.

Oxcunel u ux cBoictBa.Coneobpasyronme u Hecoseodpasyrompe Okcuabl. OCHOBHBIE,
am(pOTepHbIE W KHUCIOTHBIE OKCHABI. 3aBUCHUMOCTH XapakTepa OKCHIA OT CTENEeHH OKHCICHUS
oOpa3yromiero ero Metauia. XUMHYECKUEe CBOMCTBa OKcu0B. [lonydeHre okcuaoB.

[lonsiTue o xumuueckod peakuuu. Peakuuu, nporekaroumue 0€3 H3MEHEHHs COCTaBa
BelecTB. Peaknuu, mpoTekaronme ¢ '3MEHEHHEM COCTaBa BEILIECTB. CKopoCcTh  XMMHMYECKOU
peaxiu. OOpaTUMOCTh XUMUYECKOH peakiuu. Poib BOABI B XUMHUECKUX peakuusx. [ uaponus.

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH. DIIEKTPOIU3.

Xumust u 310poBbe. JlekapcTBa, (hepMEHTHI, BUTAMHHBI, TOPMOHBI, MUHEPAJIbHBIC BOJIBI.
[TpoGrieMbl, CBsA3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX MpernapaTtoB. BpelnHble MPHUBBIYKA U
(bhakTOopHI, pa3pymianIIre 310poBbe (KypeHHe, ynoTpeOIeHHe aJIkoroJisi, HAPKOMAHMUS ).

Parmonanshoe nutanue. [Iumesie 1o6aBku. OCHOBBI MUILEBON XUMHUH.

XUMUA B TOBCETHEBHOM KM3HU. MOIOIIIME U YHCTSIINE CPEACTBA.

CpenctBa OOpbOBI C OBITOBBIMM HAaCEKOMBIMM: PENEIUICHThI, MHCEKTHUUIbL. CpencTsa
JUYHON TUTHMeHbl M KocMeTuku. [IpaBuna Oe3omacHOM paboOThl C €OKUMH, TOPIOYUMU U
TOKCHYHBIMU BEIIECTBAMHU, CPECTBAMHU OBITOBON XUMUHU.

XuMHST U CeIbCKOE XO3IMCTBO. MuHepaibHble W OpraHuueckue ynoOpenus. CpeactBa
3allUThl PACTEHUI.

XUMUYECKOe 3arpsi3HEHNE OKpY»Karolleil cpeabl U ero nociueactsus. Oxpana ruapocdepsl,
MOYBHI, aTMOC(epsbl, GIopbl U hayHBI OT XUMHUYECKOTO 3arpsI3HEHUSI.

CamocTosiTebHble padoThl -107.

YueOHO-MeTOAUYECKHE CPeICTBA 00yUeHH s

IlepeyeHb OCHOBHOM JINTEPATYPHI:

1. Tabpuensn O.C. Xumusa. 10 kmacc: y4deOHHMK: 0a30BbIi ypoBeHb. — 9-¢ u3n. — M.:
IIpoceemenue, 2021. — 191c.
2. I'abpuensn O.C. Xumms. 11 kmacc: y4yeOHuk: 06a30BbIi ypoBeHb. — 8-¢ u3n. — M.:

[Tpoceemenue, 2021. — 223c.
IlepeyeHb 1OMOTHUTENBHOM JTUTEPATYPHI:

1. T'abpuensn O. C. Xumus. (basossiii ypoBenb) 10: yueOnuk / O. C. I'abpuensn.— OOO
Hpoda, 2020. — 152 c.;
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2. T'abpuensu O. C. Xumus. (bazoBsrii ypoBens) 11: yuebnuk / O. C. I'abpuensn. — OO0
Hpoda, 2020. — 221 c.

3. Epoxur IO.M. Xumus ans npodeccuiit M CrenuaabHOCTEH TEXHUYECKOTO M €CTECTBEHHO
Hay4gHoro npoduieit / FO.M. Epoxun, 1. b. KopaneBa. — M.: 2014, 446 c.

IlepeyeHb yueOHO-MeTOAUYECKOT0 O0ecIeYeHHs :

3. Pomuna 10.C. Metoauyeckne yka3aHHs MO BBITIOJHEHUIO JIAOOPATOPHBIX U MPAKTUYCCKUX
pabor oOyuaromuxcs mo gucuuiummae BJ[.7 Xumws \ HO.C. Pommna — Xabaposck: W3n-Bo
JABI'VIIC, dakynbsrer ®CIIO, 2020. — 66 c.

ITepevyenn pecypcoB HHPOPMANHOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTH

"UnrepHer"

1. http://www.ehemi.wallst.ru - Xumus. OOGpazoBatenbHbIN CAUT VIS IIKOJILHUKOB

2. http://www.ealhimikov.net - O6pa3oBarenbHbIN CAAT AJIS HIKOJIBHUKOB

3. http://www.echem.msu.su - DniekTpoHHast OMOINOTEKA M0 XUMHUH

4.  http://www.chemistry-chemists.com/index.html snexkrpoHHbIii KkypHan «XUMHKH H
XUMHUSI»

5. http://www.knigafund.ru/-  smexkrpoHHas OuOIHMOTEYHAss CHCTEMa  H3JaTelIbCTBA
«Kuauradoug»

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

7. www.e.lanbook.com- anekrponnas OudaHoTeYHAs cucTeMa «JIaHby

8.  http://library.miit.ru- snexrponnas 6udanoreynas cucrema MUUT
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TEMATHYECKOE INTAHUPOBAHHUE

Homep Tema Koua-Bo
TeMblI 4acoB
Pa3nen 1. OcHOBHBIE CBe/IeHUSI OPTraHUYeCKOH XUMHU 8
1 YTreBo10poibl U UX IPUPOJHBIE HCTOYHUKH 4
2 Kucnopoaconep:xaiue, a30TcoAepKalifie OpraHuuecKue COEAUHEHHS, 4
HCKYCCTBEHHbBIEC 1 CHHTETUYECKHE MOJTHMEPHI
Pa3nen 2. Teopernueckue 0OCHOBBI XUMUM 2
3 Ctpoenue aToma u niepuoauyeckuit 3akon J1. 1. MenneneeBa 1
4 CtpoeHue BelecTBa, BeIECTBA U UX CBOWMCTBA 1
5 CamocrositenpHas paborta 107
®opma arrectanuu - uddepeHnmnpoBanHbIi 3a4eT
Hroro 117
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TemaTnuyeckoe MIIAHNPOBaAHUE
Xumus (117 4.)

Ne | Koa | Copep:xxanue matepuasia | Jlomam Ili1anupyemble pe3yibTaThbl 00yUeHUs Buabl

Ypo | -BO Hee -

Ka | 4yaco 3aIaHu IIpeamerHbie MertanpeamMerHbie (popm
B e bl
KOHTPO
JIst
INa6puensu O.C. Xumus. 10 knacc: yueOHUK: 0a30BbIl ypoBeHb. — 9-¢ u3a. — M.: [IpocBemenue, 2021. — 191c.
Pa3nen 1. OcHOBHBIE CBeleHUS] OPraHUYeCcKOoi XumMuu — 84.
[Ipenmer oprannveckoit | §1-8 XapakTepu3oBaTh OCHOBHBIE JTambl pa3BUTHs | BeimonusaTe mno3HaBarenbHble u | C.p.

1 2 xuMuu. Teopust CTpOeHHUs OpraHWYEeCKOM XHMMHH, OPraHUYECKYI0 XHMHIO C | IPAKTUUYECKHE 3aJaHUS
OpraHMYECKHUX BEILECTB. TOUKH 3pEHUs IpeIMeTa U3yUECHHUSI. Haxoauts npobaemy
[IpenenbHbie u CocTaBisATh MOJEKYJISIPHBIE U CTPYKTYPHBIE UCCJIEI0BAHMS, CTABUTH BOIIPOCHI,
HenpeaebHbIe (hopmyIIBI. BBIJIBUTaTh TUIIOTE3Y, IPEIaraTh
YTJIEBOJOPOBI. OOBSCHATD ABIIEHUE U30MEPUU U B3aUMHOE albTepHATHUBHBIEC CLIOCOOBI

BJIUSIHUE aTOMOB B MOJIEKYJIE. pelieHus mpooieMbl U BHIOUPATh
XapakTepu3oBaTh COCTaB u OCHOBHBIE | N3 HUX Haubosee 3 HEeKTUBHBIN,

2 2 JlaGopatopHass ~ pabota HaIpaBJICHUs IepepadOTKH U HCIOJIb30BaHMS | aHAIM3UPOBATh HAOIIOAaeMble JLp.
Nel «Teopust cTpoeHus IIPUPOAHOTIO Ta3a. SIBIIGHUSL U OOBSICHATH MPUYUHBI HX
OpraHUYECKUX DopMyIMpOBaTh OINpPEAENEHUs: YIJIEBOJAOPO/Ibl, | BOSHUKHOBEHHS
COEIMHEHUI obmas (opmyna, CTpyKTYpHass U MOJIEKYJISIpHAs | TOTOBUTH COOOILEHUS U

(GhopMyIIBI, AKaHBI, aJIKEHBI, ATKaNEHBI, AITKHHEI,
apeHsbl.

XapakTepu3oBaTh COCTaB, CBOMCTBa "
MPUMEHEHHE OCHOBHBIX KJIACCOB YIJIEBOJOPOJIOB
C TOYKHM 3peHUsi OCOOEHHOCTEH CTPOEHUS HX
MOJIEKYJI.

XapakTepus3oBaTh COCTaB "
HanpaBJeHus nepepadboTKku HedTH.
Paznuuare HedTAHbIE (pakuuM U ONUCHIBATH
00JIaCTH UX IPUMEHEHHUSL.

OCHOBHBIC

MPE3EHTAINH C UCTIOIb30BAHUEM
MaTepHaJIOB, MOJTYYEHHBIX U3
HNHTepHeTa u ApyruX NCTOYHUKOB
(hopMupoBaHHE YMEHHUSI YIPABIATh
CBOEH mo3HaBaTeIbHOM
JIeSITENNLHOCTBIO, OTBETCTBEHHOT'O
OTHOIICHUS K yqumo
(hopMupoBaHH€e MMO3HABATENHHON U
MH(OPMALIMOHHON KYJIBTYpPHI, B
TOM YHCJIC HAaBBIKOB
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Oco3HaBaTb HEOOXOIUMOCTh XUMHUUECKHAX
CIIOCOOOB ITOBBIIIEHNS KayecTBa OEH3UHA.

CaMOCTOSITENIbHON PabOTHI €
KHUT'aMHU M TEXHUYECKUMU
cpeacTBaMu HH(POPMALTMOHHBIX
TEXHOJIOTU

EannctBo  XuMHYECKOHU
OpraHu3aluu KHUBBIX
OpraHM3MOB Ha 3eMmile.
Cnuptel. Anbpaeruapl U
KETOHBI. Kap6oHoBbie
KHCJIOTBI. CrnoxHele
a¢upel. XKupsl u MbLIa.
VYrieBoasl. AMUHBI.
benku. [Tonumepst

§ 9-23

[TpakTnueckas padora Ne 1
«Mnentudukanus
OpPraHUYECKUX

Bocnpou3Boauts  OmnpeneneHuss TEPMUHOB U
MOHATUNA OPraHMYECKOW XHWMHH, OTIUYaThb U
XapakTepU30BaTh OCHOBHBIE KJIACCHI

OpPraHUYeCKUX BEIICCTB.

XapakTepu30BaTh CTPOCHHE, CBOMCTBA, CIIOCOOBI
MOJyYeHHUsT W OO0JIACTH TIPUMEHCHHUS CIIUPTOB,
QIBJICTHJIOB, KETOHOB, KapOOHOBBIX  KHCIIOT,
CIIOKHBIX 3(UPOB, YIJIEBOJOB, aMUHOB, OEJKOB,
MTOJINMEPOB, KHUPOB.
YcTaHaBnuBarth 3aBHCUMOCTh
(u3MUeCKUMU  CBOICTBaMH,
MOJICKYJI M TPOUCXOXKICHUEM.

MEXIY
COCTaBOM  HX

- HCII0JIb30BAHNE OCHOBHBIX
METO/10B HO3HAHUSA u ux
OpUMEHEHHE  JJIi  NOHMMAHUA
Pa3JIMYHBIX CTOPOH OKpY>KarowLleH
JIEHCTBUTEIILHOCTH,

- BJIaJICHUE OCHOBHBIMHU
MHTEIJIEKTYaJIbHBIMU OIIEPaLlUsMU;
- MIO3HAHUE 00BEKTOB
OKpY)XaloIllero Mupa B  IUIaHE
BOCXOX/IEHUSI OT aOCTPAaKTHOIO K
KOHKPETHOMY;;

- CIIOCOOHOCTH BBIJBUIaTh HJEU U
HaxXOJUTh CpEACTBa, HEOOXOIUMBIE
JUISL UX TOCTHKEHUS;

- yMeHue (popMyIaupoBaTh LEIH U

ONpedcssaTh  3aJayd B CBOEW
MO3HAaBaTeILHOMI JIEATEIILHOCTH,
ONIPEACIIATH cpeacraa JIIS

JTOCTIDKCHHSI Tele M pelIeHus
3ajad4;

- ompeneNiaTh  Pa3zHOOOpa3HbBIE
HCTOYHUKHU MOJTy4eHUs
Heo0X0 MO XUMHYECKON
nHpopmManuu, YCTaHOBJICHHE
COOTBETCTBUS COJIep KaHUS 51
(hopMbI MIPEICTaBICHHUS
MH(OPMALIMOHHOTO MPOIYKTa

Ip.p.
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COEIUHEHUI.

ayIuTOPHUH,
- YyMEHHE MPOIYKTHUBHO OOIIATHCS
U B3aWMOJICHCTBOBATH B MPOLIECCE

COBMECTHOM JeATEIILHOCTH,
YYUTHIBATh NO3UIMK  JIPYTUX
y4aCTHHKOB JIeATEIIHOCTH,
3¢ PEeKTUBHO paspemarb
KOH(JIUKTHI,

- TOTOBHOCTb K KOMMYHHKAIIUU,
- YMCHHC HCIIOJIb30BaTh CPCACTBA

MH(pOPMAMOHHBIX "
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pelIeHun KOTHUTUBHBIX,
KOMMYHUKATHBHBIX n
OpraHU3alMOHHBIX 3a1aq C
coOII0IeHNEM TpeOoBaHUI
SPrOHOMHUKH, TEXHHUKH
0€30I1aCHOCTH, TUTHCHEI,
pecypcocOepekeHrs, MpPaBOBBIX |
OTUYECKUX HODM, HOPM

uH(GOPMaIMOHHON 06€30MacHOCTH;
- BJIAICHUC SA3BIKOBBIMU
CpeICTBaMH, B TOM YHUCJIE U
A3BIKOM XUMHUH.

I'abpuensa O.C. Xummus. 11 kimacc: yaeOHHK: 6a30BbIi ypoBeHb. — 8-¢ m31. — M.: [Ipocsemienne, 2021. — 223c.

Pa3nen 2. Teopernueckue 0OCHOBBI XUMHUH (2 4)

16



Crpoenue aToma.
BemectBa. Xumuueckue
peakuun.  XuMus U
JKH3Hb.

§ 1-20

ApryMeHTHpOBAThH CI0KHOE CTPOCHUE aToMa Kak
CHCTEMBI, COCTOALIEH U3 sAapa M 3JIEKTPOHHOU
000JI0YKH.

XapakTepu30BaTh YPOBHHU CTPOCHMSI BELIECTBA.
OnwuceiBaTh CTPOGHHUEM aTOMa XHUMHYECKOTO
3JIEMEHTa Ha OCHOBE €ro

MIOJIOKEHHSI B IEPUOIMIECKOM cucTeMe

. . Menneneena.

3anuceiBaTh  AJIEKTPOHHBIE M DJICKTPOHHO-
rpadudeckre GopMyIbl XUMHUECKUX JIEMEHTOB.
OmnpenensaTb OTHOLIEHHE XUMHUYECKOTO JIEMEHTA
K OINpEeNelNEHHOMY JJIEKTPOHHOMY CEMEHCTBY.
XapakTepu30BaTh MOHHYIO CBSI3b, KOBAJICHTHYIO,
METAJUIMYECKYIO, BOJOPOTHYIO.

OmnpenensaTs NPUHAMAJIEKHOCTh MOHOB K TOM WM
WHOU TpyIIIe Ha OCHOBAHHUHU HX 3apsjia U COCTaBa.
Xapakrepu3oBaTh (PU3NYECKHE CBOICTBA BEIECTB
WCXO/S U3 THIIA CBSI3H.

XapakTepu30BaTh pa3IMYHbIC TUIBI JUCIEPCHBIX
CHCTEM Ha OCHOBE  arperatHoro COCTOSHHS
JMCTIEPCHOM (ha3bl MU AMCTIEPCUOHHON CPEIbl.
PackppIBaTh poJIb pa3IMUHBIX THUIIOB JIUCIEPCHBIX
CHCTEM B JKU3HU MPUPO/IbI U OOIIECTBA.
Xapakrepu3oBaTh (U3NYECKHE W XHUMHUYECKHE
CBOWCTBA METANIOB Kak (DYHKIMIO CTPOEHHUS HX
aTOMOB W KPHCTAJJIOB HAa OCHOBE IMPEICTABICHHIHA

o6 OBP u moloXeHHs  METAUIOB B
AIEKTPOXUMUUYECKOM pany HaIpsHKEHUM.
OnuceiBaTh 0COOEHHOCTH MMOJIOKCHUS
HemetaiioB B Ilepuoanueckoit tabmuue . U.
MenneneeBa, CTpO€HHUE  UX aTOMOB H
KPHUCTAJIJIOB.

CpaBHUBaTh CIOCOOHOCTh K aJUIOTPOIUU €
MeTaJIJIaMH.

XapaKTCpI/ISOBaTL 06H_II/IC XUMHYECKHE CBOMCTBA

BBITIONTHATh ~ TO3HABATEIbHBIE U
MPAaKTHYECKUE 3aJaHUS

HaXOJUTb Npo0IeMy
UCCJIEJIOBAHMUSI, CTABUTH BOIIPOCHI,
BBIIBUTATh THIIOTE3Y, IIpEAIarath
albTepHATUBHBIE CIIOCOObI
pelIeHus mpoOIeMbI i BEIOMPATh

13 HUX HauOosee A (HEKTUBHBIMI,
KJIACCU(UITUPOBATH OOBEKTHI
HCCIeA0BaHMs, CTPYKTYPUPOBATH
U3y4aeMblil MaTepual,
apryMeHTHUPOBATh CBOIO MO3UIIHIO,
(hopMynHupoBaTh BHIBOABI
3aKJTIOYEHUS;

Ha MPaKTUKE M0JIb30BAThCA
OCHOBHBIMH JIOTHICCKUMU
npueMaMu, METOJaMH HaOII0ICHHUS,
MO/ICJIMPOBAHUSI, MBICIICHHOTO
JKCIIEPUMEHTA

(hopMHUpOBaHHE YMCHHSI YIIPABIISATH
CBOCH MMO3HaBaTEIHHON
NeSTeTbHOCTHIO, OTBETCTBEHHOTO
OTHOILIEHUE K YYEHHUIO, TOTOBHOCTh
U CLIOCOOHOCTH K CaMOPa3BUTHUIO U
camM000pa30BaHUIO, a TAKKE
OCO3HAaHHOMY TTOCTPOCHUIO
WHAMBHUIYaIbHOM 00pa3oBaTeIbHON
NesITeTbHOCTH Ha OCHOBE
YCTONYMBBIX MO3HABATEIHHBIX
WHTEPECOB.
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HemetauioB B cBere OBP u ux mnonoxeHus
HEMETAJUIOB B  PSAY 3JIEKTPOOTPULIATEIBLHOM.
KnaccudunupoBaTh HeOpraHu4ecKue BeIIeCTBa.
OnuceiBaTh 00IIKME CBOWMCTBA OKCHUIOB, KHUCIIOT,
coJIeH 51 OCHOBAaHMH. XapakTepHu3oBaTh
MPaKTHYECKOE 3HAYEHHUE. Onpenensats
MIPUHAIEKHOCTh XUMHUYECKOH PEAKIUU K TOMY
WO MUHOMY THUILy Ha OCHOBAaHUU IO Pa3IUYHBIX
IIPU3HAKOB.

[TonrBepxnath KOJIMYECTBEHHYIO
XapakTEPUCTUKY HK30- M  SHAOTEPMUYECKHUX
peakuuii  pacuéraMu 1O  TEPMOXUMHUYECKUM
YPaBHEHUSIM.

YcraHnaBnuBarthb 3aBUCUMOCTh CKOpPOCTH
XUMHUYECKOHN peaklny OT Pa3InyuHbIX (PaKTOPOB.
OnuceIBaTh COCTOSIHUS XUMUYECKOI'O PaBHOBECHUS
W Tpenjaratb CHOCOOBI €ro CMEIICHUS B
HEOOXOJMMYI0 CTOPOHY Ha OCHOBE aHalu3a
XapakTepUCTUKU peakuu W npuHuuna Jle-
[Tarense.

IIpoBoauTs, HabII0AaTh u OIHCHIBATh
XAMHYECKUM JKCIIEPUMEHT. XapaKTepU30BaTh
poip  BOABI B XMMHMYECKHX  IIpOIECCax.
CocTaBnaTh  ypaBHEHHS  DJIEKTPOJIUTUYECKON
JUCCOLMAIMU  KHUCIOT,  IIEJIOoYeH,  coJei.
OnpenensitTb TUN THAPOIU3Aa COJIM HAa OCHOBE
aHanu3a e€ cocrasa.

Knaccudunuposars ruipoiamn3 conei

110 KaTHOHY U QaHUOHY.

XapakTepu3oBath pojb ruaponusa. OnpenensTh
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMN KaK
MPOLIECChl C M3MEHEHUEM CTEeNeHEel OKHUCICHUS
9JIEMEHTOB BEIIECTB, YUYAaCTBYIOIIUX B PEAKIIUH.
Paznuuyate  okMcnIuTENb W BOCCTAaHOBUTEINb,
ITPOLIECCHI OKUCIIEHHS] U BOCCTAHOBJICHHSI.

18



CocraBnare ypaBHeHus OBP Ha ocHOBe
JIEKTpOHHOro OanaHca. ONKUCHIBaTh 3JIEKTPOIIN3
kak OBP. AmnanusupoBatb U OOBEKTUBHO
OLICHUBATh XM3HEHHbIE CHUTYyallud, CBSI3aHHbBIE C
XMMHEH, HaBBIKAMU 0€30MacCHOTO OOpameHus C
BEIIECTBAMH, HCIIOJIb3YEMbIMU B IIOBCEAHEBHOM
KHU3HH.

CoOnronate mpaBuia IpaMOTHOTIO U 0€301acHOro
oOpalleHus: C JEKapCTBEHHBIMH IpenapaTaMu H
IMUILEBBIMU TO0ABKAMH.

[IporHo3upoBaTb  MOCIEACTBUS  HapyILEHHI
MpaBmII OE30MACHON pabOThI ¢ OBITOBOM XHUMHUCH.
XapakTepu3oBaTb  pojib  OHOTEXHOJOTMH B
pelIeHNH TPOJOBOJIBCTBEHHONH MPOOIEMBI U
COXPaHEHMH 3[J0POBbs YEJIOBEKA

PaznuuaTh OCHOBHBIE MUHEpANbHBIE YAOOpPEHHS.
AHanu3upoBaTh M IJIAHUPOBATh 3KOJIOIMYECKH
0e30MacHOe IIOBEJIEHUE B LENAX COXPAaHEHUs
3JI0POBbSI U OKpYXKaroIle Cpe/ibl.

CamocrositebHas padora — 107 yacos

n/n

Ko..
JacoB

Tema

Buab1 pador

DopMa OTYETHOCTH

Cpok cnauu
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1 2 | [Ipeamer oprannyeckoil XuMuu Koncnekr [TuceMeHHbIN OTUET CEHTSOPh

2 2 | Knaccudukarus opraHI4ecKuX BEIIECTB Koncnexr [TucbmeHHsI OTYET CEHTSIOph

3 2 | BanentHocTh Koncnekr [IuceMeHHBIN OTUET CEHTS0pb
OcHoBHBIE MIOJIOXKEHHUS TEOpUH .

4 2 Koncnekr [TuceMeHHbIN OTUET CEHTSAOPH
A.M.Bytneposa.

5 2 | IlousTHE O TOMOJIOTHU U U30MEPUU Koncnekr [TuceMeHHbIN OTUET CEHTSAOPH
Xumuueckue (popMyIbl U MOAEIH MOJIEKYIT .

6 2 (bu PMY 4 Koncnekr [IuceMeHHBIN OTUET CEHTS0pb
B OpPraHMYECKON XHUMUM.

7 2 | llpuponaHslii ra3 KoHncnekr [IncemMeHHBINM OTYET CEHTSIOpb

8 2 | AnkaHsl Kouncnekr [TuceMeHHbIl OTUET CEHTSAOPH

9 2 | AnkeHbl. DTuUieH Kouncnekr [TuceMeHHbIl OTUET CEHTSAOPH

10 2 | AnkanueHsl. Koncnekr [IuceMeHHBIH OTUET CEHTSIOpb

11 2 | Kayuykn. Koncnekr [TuceMeHHBIN OTUET CEHTSOPH

12 2 | Apensl. benszon Koncnekr [InceMeHHBIN OTUET OKTSIOpb

13 2 | AIKMHBI. ALIeTUJIEH. Koncnekr IInceMeHHBINM OTYET OKTSIOpb

14 2 | Hed1b 1 ciocoOs! €€ mepepaboTku Koncmexr [TucbMeHHBIM OTYET OKTSIOPh
Crnuptel. Pu3nyeckMe M XHMUYECKUE .

15 2 . KoHncnekr [IncemMeHHBINM OTYET OKTSI0pb
CBOIICTBa CIIUPTOB

16 2 | Kamensslii yrons. ®deHon Koncnekr IInceMeHHBINM OTYET OKTSIOpb
KapOoHunbHble coOeMHEHUS: aabAeTUuIbl .

17 2 Koncnekr [InceMeHHBINM OTUET OKTSIOpb
Y KETOHBI

18 2 | KapOoHOBBIE KUCIIOTHI Koncnekr IInceMeHHBINM OTYET OKTSIOpb

19 2 | Crnoxuble 3¢upsbl. Kupsl. Mblia. Koncnekr [TuceMeHHBIN OTUET OKTSIOPH

20 2 | YrieBoabl KoHncnekr IIncemMeHHBINM OTYET OKTSIOpb
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I'enernueckas CBiI3b MCXKAY KJIacCaMu

21 2 . Koncnekr [TucpbMeHHBIN OTYET OKTSIOPH
OpPraHUYECKUX COCIMHEHUH

22 2 | AMUHBI. AHUJIMH Koncnekr [TuceMeHHbIN OTUET OKTSOPh

23 2 | AmuHokucnotsl. benku Koncnekr [IuceMeHHBIN OTUET OKTSIOpb

24 2 | HyknenHOBbBIE KUCIIOTHI Koncnekr [TuceMeHHbIN OTUET OKTSOPH

25 2 | [Honumepsl Koncnekr [TuceMeHHbIN OTUET OKTSOPH
KonTtponsnast padora o Teme «Teopus

26 2 P P P! KonrpomnsHas padora Tect HOSAOPb
CTPOEHUSI OPraHUYECKUX COCTMHEHUI»

27 2 | OcHOBHBIE CBEJICHHS O CTPOSHHH aTOMA. Koncnekr [IuceMeHHBIH OTUET HOSIOpb
[Tepnommueckuii 3akoH u Ilepunommueckas

28 2 | cucrema XHMHYECKMX diemeHtoB J[.U. Koncnekr [IuceMeHHBIH OTUET HOSIOpb
MenneneeBa

29 2 | KoBanieHTHas XUMUYECKask CBSI3b KoHncnekr [IncemMeHHBINM OTYET HOSIOpb

30 2 | MoHHas XuMHUYECKasi CBA3b KoHncnekr [IncemMeHHBINM OTYET HOSIOpb

31 2 | Merannuueckas XMUMUYecKas CBSI3b Koncnekr [InceMeHHBINM OTUET HOSAOpb

32 2 | BonopoHas XuMHUECKasi CBSI3b Koncnekr [InceMeHHBINM OTUET HOSAOpb

33 2 | TuIbl KPUCTAUTHIECKUX PEIIESTOK Koncnekr [TuceMeHHBbIN OTUET HOSIOPb

34 2 | 'a3000pa3HoOe COCTOSIHME BEIEeCTBa Koncnekr [InceMeHHBINM OTUET HOSAOpb

35 2 | XKXunkoe cocTosiHUE BEIIECTBA Koncnekr [InceMeHHBINM OTUET HOSAOpb

36 2 TBepaoe cocTosiHUE BEIIECTBA Koncnexr IInceMeHHEBIA OTUET HOSIOPb

ucnepcHele  cuctemsl.  KosouHele .

37 2 A P a KoHncniekr [IncemeHHBI OTYET HOSIOpb
pacTBOpHI

38 2 CocraB BelecTsa U cMecei Koncnexr [InceMeHHBIA OTUET HOSIOPB

40 2 | Knaccudukanus XUMHUYECKUX peakLuit KoHncnekr IIncemMeHHBINM OTYET HOSAOPb
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Peakmun, wunymme 0e3  U3MEHEHUS .

41 ’ Y Koncnekr [TucpbMeHHBIN OTYET HOSIOPb
COCTaBa BEIIECTB
Knaccupukanus XUMHYECKUX pPEaKIUi,

42 MPOTEKAIINX C HW3MEHEHHEM COCTaBa Koncnexr IIucpMeHHEI OTUET nekabppb
BEIIECTB

43 CKOpOCTh XUMUYECKUX PEAKIUH. Koncnekr [TuceMeHHbIN OTUET nekabpb
OOpaTUMOCTh XUMHYECKOM  peaKIluH.

44 XUMHYECKOE PaBHOBECUE U CIIOCOOBI €ro KoHncnexr IIncemeHHBI OTYET nexadpb
CMEILEHUS

45 PoJsib BOIBI B XUMUYECKUX PEAKLIUSIX Koucnekr IIncrMeHnEbIil oTueT Jekadppb
Teopust DIEKTPOJIUTUYECKOM o

46 p p Koncnekr I[InceMeHHEBIA OTUET Jekabpb
JMCcCoLaii
I'maponu3s opraHnyeckux u .

47 . Koucnekr IIncrMeHnEbIil oTueT Jekadppb
HEOPraHWYECKUX COCTMHCHHM.
OKHCIIUTEILHO-BOCCTAHOBHUTEIIbHBIE .

48 Koncnexkr I[InceMeHHEBIA OTUET nekabpb
pEeaKIvH.

49 DIIEeKTPOIHN3 Koncnexr IInceMeHHEBIA OTUET Jekadppb
MeTtanibl " 50,4 CBOICTBA. o

50 Koucnekr IIncrMeHHEbIil oTueT nekadppb
Mertamiorepmusi. Kopposusi metamion

51 Hemeramnisl 1 ux cBOMCTBa Koncnekr IIncrMeHHbI oTUET JeKabpb
OcHOBaHUS, KHCJIOTBI M COJIM B CBETE .

52 St Koncnekr IIncebMeHHEBIN OTUET JeKabpb
I'eneTndeckass CcBSI3b MEXAYy KiacCaMu

53 HEOPTraHUYECKHUX n OpraHUYEeCKHUX KoHncrekt IInceMeHHEBIH OTYET JeKabpb
BEIIECTB.
Kourponbuas aborta (o) TEME

54 P p Kontponbnas padota Tect nekadppb
«Teopernyeckre OCHOBBI XUMU))

®opma arrectanuu: ndpepeHuupoBaHHBIN 3249ET nexabpb

[Tpu oopmnennn padboyeii mporpamMMbl ObUIH UCIIOJB30BAHbI CIEAYIONINE YCIOBHbIE 0003HAUEHUS:
JL.p — naboparopHas pabota, C.p. — camocrosiTenbHas paboTa.

22



[Ip.p — npakTuyeckas padora.
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Onncanue MaTepuaIbHO-TEXHUYECKOI 0a3bl

Aynutopus Ne 308 - yueOHas aynuropus [Jsl IPOBEIEHUS TEOPETUYECKUX 3aHATHHU (YpOKOB),
NPAaKTUYECKUX 3aHATHH, TPYNIOBBIX W WHAMBHIYaJIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOIS H
IPOMEXYTOYHOU arTecTanuu. KabuHeT XumMuu 1 OMOJIOTHH.

Ocnamennocts: Kowmmnekt wmebenn, nepuoamueckas Ttabmuna J[.M. MengeneeBa, ydeOHBIC
MaTepuaibl, BUIeOMaTepua, Mpe3eHTalrud, KOMIUIEKT y4eOHO-HarIIHbIX nocobuii: «Moenu aToMOB
3JIEMEHTOB, MOJIEKYJIbI BEIIECTB, KPUCTANIMYECKHE PELIETKU», XUMHUYECKas IOoCcyla, XUMHUYECKHe
PCAKTHUBBI.

Aymutopus Ne 229 VueOHas ayauTopus Al MPOBEICHHS, TEOPETHUYECKUX 3aHATHH (YpPOKOB),
TEKYILET0 KOHTPOJIS ¥ MPOMEXYTOUHOH arTectanuu. KommnbrotepHsiil kiacc. Kommiekt mebenu.

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

Win XP, 7 DreamSpark Premium Electronic Software Delivery (3 years) Renewal 1203984220 ,
Kaspersky Endpoint Security 10 mis Windows — 356-160615-113525-730-94, ITpasanallONetPolice
School ms Traffic Inspector Unlimited, TTpasanallO Traffic Inspector Anti-Virus powered by Kaspersky
Special, Traffic Inspector (Koutpakr 524 JIBI'YIICot 15.07.2019)



MeToanuyeckne MaTepUuaJIbl

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

[Ipu MHAMBUAYAIILHOM ONpOCE MPENOJaBaTelb BHI3BIBAECT O0YYAIOIIETOCs K JOCKE, KOTOPOii
oOyJaromuiicst MoJIb3yeTcs AJisl TOTro, YTOOBI cienaTh HeoOXoaumble 3anucu. OTBET 00y4aroerocs
BBICTYIIMBAET BCs rpymnmna. OmmOKky, JOmyIeHHbIe 00yYaromuMCs, KOJUIEKTUBHO aHAIN3UPYIOTCS
U UCTIPaBIISIIOTCS. OPOHTANBHBIN ONMPOC 3aKIII0YAETCsl B BBI30BE MHOTUX OOy4arolIuxcs AJis OTBETa
Ha BONPOCH IO pa3ieiaM XHMHHU, TpeOyroliue HeOONbIoro mo odbeMy oTBeTa (Hampumep,
orpezenieHue kanpa U GopMbl COUMHEHHUS, €ro aBTopa U T. 11.). Yarie Bcero ornpoc MpoBOAUTCS IS
IIPOBEPKU MaTepuana, KOTOPbIH HYXHO 3allOMHUTh WM 0€3 KOTOPOr0 HEBO3MOXKHO YCIEIIHOE
MPOJBUKEHHE BIIEPE/ B U3YUCHUH TUCIUIUINHBI.

Lenbto ycTHOTO cobeceoBaHus SBIAIOTCA 0000IIeHNE U 3aKPEIIICHHE U3YUYEHHOTO MaTepuaia
o paszzaenaM XuMud. [Ipyu moaroToBke ciieyeT UCMONIb30BaTh JEKIMOHHBIA MaTeprall U y4eOHYyI0
autepatypy. CieyerT BHUMATEIbHO IMPOYECTh CBOWM KOHCHEKT JIEKIMU IO HM3y4aeMoWl TeMe U
pPEeKOMEHIyeMyl0 JnuTeparypy. lIpm >TOM BaKHO HAy4YMTbCS BBIACNIATH CaMO€ TIJaBHOE U
cocpesoTauuBaTh Ha HEM OCHOBHOE BHHMMaHHE NpU NOAroToBke. C HE3HAKOMBIMH TEPMHHAMH U
MOHITUSIMH CJIEIyeT O3HAKOMHUTHCS B MPEIaracéMoM TIJIOCCApUH, CIIOBape WM SHUUKIIONEIUU.
OTBeT Ha KaXK/Iblil BONPOC AOKEH OBbITh JOKa3aTeNbHBIM U apryMEHTHUPOBaHHBIM, 00y4aroIIeMycst
HY)KHO YMETh OTCTauBaTh CBOIO TOYKY 3peHus. OOyyaromemycs HaIJIKUT XOPOIIO
MOJTOTOBUTHCS, YTOOBI MMETh BO3MOYKHOCTb TPaMOTHO M IIOJIHO OTBETUTh Ha 3aJaHHBIE €MY
BOIPOCHI, CYMETh CJeJIaTh BBIBOJBI M MOKa3aTh 3HAYMMOCTbH JaHHOM MPOOJIEMBI IS U3y4aeMOTro
matepuana. Ho juig Toro 4yrtoObl NpaBUIBHO U YETKO OTBETUTh Ha IIOCTABIIEHHBIM BOIPOC,
HEOOXO0UMO MPABMWIBHO YMETh MOJIb30BaThCS Y4EOHOM U TOTIOJIHUTEIHHON JTUTEPATyPOH.

Tecm no xumuu

Kak u mobas apyras ¢opma HNOATOTOBKHM K KOHTPOJIO 3HAHWM, TECTUPOBAHHE UMEET Psij
0COOEHHOCTEH, 3HaHWE KOTOPBIX IOMOIaeT YCIIEHIHO BBIMOJHUTH TeCT. MOXHO AaTh CIEIYyIOLINe
METOMYECKHE PEKOMEH Iallu:

* [Ipexxnae Bcero, cieayeT BHUMATEIbHO U3YYUTh CTPYKTYpPY TECTa, OLIEHUTh 00BEM BPEMEHH,
BBIJIETISIEMOTO Ha JaHHBINA TECT, YBUAETh, KAKOIO TUIA 3aJaHUsI B HEM COJIEPKATCA. JTO MOMOKET
HACTPOUTHCS Ha paboTy.

¢ Jlyyme HayMHaTH OTBEYATh HA TE€ BOIPOCHI, B MPAaBWJIBHOCTH PEIHIEHUS KOTOPBIX HET
COMHEHHH, TIOKa HE OCTaHaBJIMBAsCh HAa TEX, KOTOPbIE MOTYT BBI3BaTh JOJITUE pPa3lyMbs. JTO
MO3BOJIUT YCIIOKOUTHCSI U COCPEAOTOUNTRLCS Ha BBITOJIHEHNN 00Jiee TPYAHBIX BOIPOCOB.

* O4yeHb BAKHO BCEI/Ia BHUMATENIBHO YNTATh 3a/1aHUS 10 KOHIIA, HE MBITAACh NOHSITH YCIOBHS
«T10 TIEPBBIM CJIOBaM» WJIM BBINOJHUB MOJOOHBIE 3a/1aHUs B MPEABIAYIINX TeCTUpOBaHUAX. Takas
CHeIIKa HePEeIKO MPUBOIUT K JIOCAHBIM OIIMOKAM B CaMbIX JISTKUX BOIIPOCAX.

 Ecnu Bbl He 3HaeTe oTBeTa Ha BONPOC WJIM HE YBEPEHbl B MPaBWIBHOCTH, CIEAYET
HPOMYCTUTh €r0 U OTMETHUTb, YTOOBI TOTOM K HEMY BEPHYThCS.

* [Icuxonoru Takxe COBETYIOT JyMaTh TOJBKO O TeKylleM 3anaHuu. Kak mpaBuio, 3ajaHus B
TECTax HE CBSA3aHBI JPYT C JIPYroM HENOCPEACTBEHHO, OATOMY HEOOXOAUMO KOHIIEHTPHPOBATHCS
Ha JaHHOM BOIIPOCE W HAXOJIUTh pELIEeHUs, MOIXOJAIIMe HMEHHO K Hemy. Kpome Toro,
BBITOJIHEHHE 3TOW PEKOMEHALMU JACT ellle OJIUH TCUXOJOTHYeCcKUil 3PpPeKT — Mo3BOIUT 3a0bITH O
HEyJauye B OTBETE Ha MPeIbIIyLINIA BOIPOC, €CIM TaKOBasi UMeJa MECTO.

* MHorue 3ajaHusi MOKHO OBICTpee PeLIUTb, €CIM HE HCKaTh Cpa3y MpPaBUIIbHBIM BapUaHT
OTBETa, a IOCJIEOBAaTeIbHO MCKIIIOYaTh T€, KOTOphIE SBHO HE MOAXOMAAT. METOoA HCKIIIOUYEHUS
MO3BOJIIET B UTOTE CKOHLIEHTPUPOBAaTh BHUMAHHUE HAa OJTHOM-/IBYX BEPOSITHBIX BapHaHTaXx.

* PaccunThiBaTh BHIMOJIHEHHE 3a/1aHU HYKHO BCET/Ia TaK, YTOOBI OCTAJIOCh BPEMsI Ha IPOBEPKY
u nopabotky (mpumepHo 1/3-1/4 3amnaHupoBaHHOTO BpeMmeHH). Toraa BepOSATHOCTH OMHMCOK



CBOOUTCA K HYIIIO U UMCCTCSI BpPCMA, YTOOBI H3.6paTB MaKCUMYM 0aJI0B Ha JIETKHX 3aJaHuAX U
COCPEOTOUUTHCS Ha pelIeHuH 0oJiee TPYAHBIX, KOTOPbIE BHaYale IPUIIOCh IPOIYCTUTb.

® Hpouecc yraaibIBaHusd HPaBUJIbHBIX OTBCTOB KCJIATCIIBHO CBECTHU K MUHUMYMY, TaK KaK 3TO
ypeBaTo TeM, 4YTO oOyuaromuiics 3a0yneT O IJIaBHOM: YMEHHMM HCIOJIb30BaTh HMEIOLINecs
HaKOIJICHHbIE B y4eOHOM Tpoliecce 3HaHUs, U OyneT HaJeAThCs Ha yaady. Eciau yBepeHHOCTH B
IOPaBUIBHOCTH OTBETa HET, HO MHTYUTUBHO MOSBISIETCS IPEAIOYTEHUE, TO IICUXOJIOTH
PCKOMCHAYIOT HOOBCPATH HHTYUIMHU, KOTOpasd CUUTACTCA IPOABJICHUCM FJIy6I/IHHBIX 3HAaHUU H
OIBITA, HAXOIAIINXCS HA YPOBHE MTOJICO3HAHHUS.

[Ipy MOATOTOBKE K TECTY MO XMMHH HE CJIEAyeT MPOCTO 3ayyuBaTh, HEOOXOIUMO TIOHSATH
JIOTMKY U3JI0)KEHHOI0 MaTepualia. OTOMY HEMAJIO CLIOCOOCTBYET COCTABIIEHHE Pa3BEPHYTOrO IIJIaHa,
Ta0JIML, CXEM, BHHUMATEIbHOE U3YYEHHME Marepuaja. bojbllyl0 MOMOIIb  OKa3bIBAIOT
oIyOJIMKOBaHHbIE COOPHUKH TECTOB, IHTEpHET-TpeHaKephl, T03BOJISAIOLINE, BO-IIEPBbIX, 3aKPEIHUThH
3HAaHUA, BO-BTOPLIX, HpI/IO6p€CTI/I COOTBCTCTBYIOIINEC MCHUXOJOTMYCCKUC HABBIKU CaMOPCTYJIAIUU U
CaMOKOHTpOJsl. VIMEHHO Takue HaBbIKM HE TOJbKO MOBBIMLAKT 3()(YEKTHBHOCTE NOArOTOBKH,
II03BOJISAIOT 00JIEe YCIIEIIHO BECTH ce0sl BO BPEMsI BHIIIOJIHEHHSI T€CTa, HO ¥ BOOOILE CIIOCOOCTBYIOT
Pa3BUTHIO HAaBBIKOB MBICIIMTEIBHON pabOoTHI.

Koumponvnas paboma (camocmosmenvhas paboma, paboma ¢ Kapmoukamu) no Xumuu

KontponbHast pabora (camocTosiTenibHas padora, paboTa ¢ KapTOuKaMu) sBISETCS OJHON M3
COCTABISIIONINX Y4eOHOW JEeATETBbHOCTH OOYyYaromerocss IO OBJaJeHuio 3HaHusAMH. K ee
BBINOJIHEHUIO HEOOXOAMMO MPHUCTYNUTh TOJIBKO MOCIIE U3YUSHUS Pa3/I€TI0B XUMUH.

enpt0 KOHTPOJBHON PabOTHI (CaMOCTOATENHLHON PabOThI) SIBISETCA OINPEICICHHUS KauecTBa
YCBOEHMsI  JIGKLMOHHOTO  MaTepuana W  4acTh  JUCLUUIUIMHBL,  [peJHa3sHaueHHON  ais
CaMOCTOSITENIbHOTO U3yUEHUSI.

3anauu, cTosiye nepe] o0yJaromuMcs MpH MOANOTOBKE M HAIIMCAaHUU KOHTPOJIBHOW paboThI
(camocTosITeTEHOM PadOTHI):

1. 3akpeneHue NOoIyYEHHbIX paHee TEOPETUYECKUX 3HAHUI;

2. BbIpa0OTKa HaBBIKOB CAMOCTOSITEIbHON paboOThI;

3. BBIICHEHHME MOJTOTOBJICHHOCTH 00yJaromerocs K Oyaymiei mpakTuyeckoi padbore.

KouTposnbHble paboThl (CaMOCTOATEIbHBIE pPa0OThI) BBIMONHSIIOTCS B ayJIUTOPUHU, O]
HaOJroieHueM rnpenojaasaress. TeMa KOHTPOJIbHOM paboThl (caMOCTOSITEIbHOM pabOThl) U3BECTHA
Y TIPOBOJIUTCSI OHA MO0 CPABHUTEJILHO HEJIABHO U3yUYEHHOMY MaTepHuaiy.

[IpenoaBaTens TOTOBUT 3a/JaHus JUOO MO BapuaHTaM, JUOO MHIUBUAYAIBHO I Ka)JOTo
oOyuatomierocsi. [lo comepxanuto paboTra MOXKET BKJIIOYATh TEOPETHUECKUNW MaTepuan, 3ajJadd,
TECTbl, pPacyeTbl W T.NI. BBIIOJHEHUIO KOHTPOJBHOM pabOThl MpPEIIECTBYET WHCTPYKTAXK
npernoaaBaress.

KitoueBbM TpeGoBaHUEM NPH MOATOTOBKE KOHTPOJIbHOM paboThl (CaMOCTOSTENbHON pabOThI)
BBICTYIIA€T TBOPYECKUN MOJXOJ, yMEHHE oOpaldaThiBaTh W aHAJIW3UPOBATh MH(OpMAIHIO, JEJIaTh
CaMOCTOSITENIbHBIE BBIBOJIbI, OOOCHOBBIBATH 11€1ec000pa3HOCTh U 3()(PEKTUBHOCTh MpeIaraeMbIxX
peKOMeHJaluil U pemeHuil npolieM, 4E€TKO M JIOTMYHO H3Jaratb cBOM MbIciu. [loarotoBky
KOHTPOJILHOM  paboThl  (CaMOCTOSTENIbHOW  paboThl) cilelyeT HauyuHaThb C  I[OBTOPEHHUS
COOTBETCTBYIOIIETO pa3zelia Mo XUMHUH, YICOHBIX TOCOOUH TI0 TAHHON TeME M KOHCIIEKTOB JICKITHA.

OueHovHble MaTepuabl NPU (POPMHUPOBAHUM PadoUeil NPOrpaMMbl
Jucuunimubt B/.7 Xumust
IMacnopT ¢oHIa OLIEHOYHBIX CPEACTB

B cucreme ecrecTBEHHO-Hay4yHOrO OOpa30BaHUS XUMHs KakK JUCIMIUIMHA 3aHUMAeT BaKHOE
MECTO B IO3HAHUU 3aKOHOB MPHUPOAbI, (OPMUPOBAHWU HAYYHOM KapTUHBI MHUpPaA, XUMHYECKON
IPaMOTHOCTH, HEOOXOIUMOM Il MMOBCETHEBHOM XKM3HM, HABBIKOB 3/I0pPOBOI0 U OE€30MaCHOIr0 s
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YeJOBEKa M OKpY’KaloIled ero cpeabl oOpa3a >KM3HM, a TAaKXKE B BOCHUTAHUHU 3KOJIOTMYECKOH
KYJbTYpbl, (POPMUPOBAHNHM COOCTBEHHOM MO3MLIMU 10 OTHOLIEHHIO K XMMHUYECKOH MH(pOpMaluy,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

VY CHemHoCcTh U3y4eHusl JUCUUIUIMHBI CBA3aHA C OBJIAZJICHUEM OCHOBHBIMHU IOHATHSAMM XVUMUH,
Hay4YHbIMH (aKTaMH, 3aKOHAMH, TEOPUSMH, IPUMEHEHHUEM IOJIyYCHHBIX 3HAHUA NpPU pEIICHUH
IIPAKTUYECKUX 3a7ad.

B cootBerctBun ¢ ®I'OC COO xumus MOXKET M3y4daTbcs Ha 0a30BOM U YIIIyOJIEHHOM
YPOBHSIX.

N3ydyenne XuMuM  OpPUCHTHpPOBAHO Ha  oOecrieueHne  oOIIeoOpa3oBaTeNbHOW |
OO0IIEKYIbTYPHON OJrOTOBKH 00YUarOIIUXCSL.

CopepxaHue AMCLUMILUIMHBI MO3BOJSET PACKPHITh BEAYLIUE WUJEU U OTHEIIbHBIE IOJIOKEHUS,
Ba)XHBIC B MI03HABATEILHOM M MUPOBO33PEHUYECKOM OTHOLICHUH: 3aBUCHUMOCTb CBOWCTB BEILECTB OT
COCTaBa M CTPOCHHSA; OOYCIOBICHHOCTh NPHUMEHEHHs BEIIECTB HMX CBOMCTBAMHU; MaTepHAILHOE
€IMHCTBO HEOPraHMYECKUX M OPraHMYECKHMX BEIECTB; BO3pPACTAIOIas pOJIb XUMUHU B CO3JIaHUU
HOBBIX JIEKAPCTB U MAaTEPUAJIOB, B 3KOHOMHHU ChIPbsl, OXpaHE OKPYXKAIOLIEH cpebl.

IIporpaMMa y4uTBIBA€T BO3MOKHOCTH IOJIYYEHMsI 3HAHUN B TOM YHCIIE YEPE3 IMPAKTUYECKYIO
JeSTeNIbHOCTh. B mporpamme coJaepKUTCS NPUMEPHBIM IMepedeHb INpakTudeckux padot. Ilpu
COCTaBJIEHUH paboyell mporpaMMsl IpenojaBaTesb BIIpaBe BbIOpaTh U3 IepeuHsi paboThbl, KOTOPbIE
cunTaer HamboJiee IEeNecoO0Opa3sHBIMU, C YYETOM HEOOXOIUMOCTH IOCTHDKEHHS MPEIMETHBIX
pE3yJIbTaTOB.

HﬂanupyeMbtepe3yﬂbmambt 0C60€HUA 0ucuunﬂuubt

B pesynbrare nzyuyenus qucumiuivael b1 7. Xumus.

OO0yyaromuiics HayIUuTCS:

— packpblBaTh Ha MpUMEpax Pojb XUMUU B (JOPMUPOBAHUU COBPEMEHHOW HAyYHOU KapTHUHBI
MHpa U B IPAKTUYECKON ACATEIHLHOCTH YEIOBEKA;

— JIEeMOHCTPUPOBaTh Ha MPUMEPAX B3aUMOCBS3b MEXKIY XUMHEH U IPYrUMU €CTECTBEHHBIMHU
HayKaMU;

— PpAacKpbIBaTh HA MPUMeEpaX MOJOKEHHS TEOPUU XUMHUECKOro ctpoeHust A.M. bytiepoga;

— mnoHuMaTh ¢puznyeckuit cmeica Ilepuoanueckoro 3akona /[.J. MenneneeBa u Ha ero ocHOBE
OOBSCHATh 3aBUCHUMOCTh CBOMCTB XHMMHYECKHX SJEMEHTOB U OOpa30BaHHBIX MMM BEIIECTB OT
AJIEKTPOHHOT'O CTPOCHHS aTOMOB;

— OOBSICHATH MPHUUMHBI MHOTOOOpPA3MWsl BEIIECTB Ha OCHOBE OOIIMX MpeacTaBiIeHH 00 ux
COCTaBe M CTPOEHUU;

— TPUMEHATh MpaBUJIAa CUCTEMATHUYECKOM MEXIYHApOJHOW HOMEHKIATYpbhl KakK CpeAcTBa
pa3uyueHus U UASHTU(UKAIIUN BEIIECTB M0 UX COCTaBY M CTPOCHUIO;

— COCTaBJIATH MOJEKYISpHbIE U CTPYKTYpHbIE (DOPMYNIBI OpPraHMYECKUX BEIIECTB Kak
HOCUTENe WHPOpPMAIIMKM O CTPOCHUM BEIIECTBA, €ro CBOWCTBAX U MPUHAMICKHOCTH K
ONpPEIETIEHHOMY KJIACCY COETMHEHUM;

— XapaKTepu3oBaTh OPraHUYECKHME BEIIECTBA IO COCTaBYy, CTPOEHHUIO M CBOWCTBaM,
yCTaHaBIUBATh PUYUHHO-CIICJCTBEHHBIE CBA3U MEXIY JaHHBIMHU XapaKTepUCTUKaMH BEIIECTBA;

— TPUBOJWUTH TPHUMEPHl XUMHUYECKUX PEAKIMi, PAaCKPHIBAIOIINX XapaKTepHBIE CBOWCTBA
TUTIUYHBIX TPEJCTaBUTENEH KJIaCCOB OPraHMYECKUX BEIIECTB C LENbI0 HMX HIASCHTH(PHUKAIUU U
00BsicHEeHUs 00J1aCTH IPUMEHEHUS;

— TPOTHO3UPOBATh BO3MOXKHOCTb IMPOTEKAHUS XUMUYECKUX PEaKUUid Ha OCHOBE 3HAHUU O
THTIAX XUMUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB M X PEaKIIMOHHON CTIOCOOHOCTH;

— HCIOJIb30BaTh 3HAHUS O COCTaBEe, CTPOCHUM W XHWMHMUYECKMX CBONCTBax BEIIECTB IS
0€30MmacHOTO MPUMEHEHHS B MPAKTHYECKOU NIEATETLHOCTH;

— TMPUBOAUTH MPUMEPHI MPAKTUYECKOTO HCIOIB30BaHUsS MPOAYKTOB IMepepadoTku HedhTH U
MIPUPOTHOTO Ta3a, BHICOKOMOJIEKYJISIPHBIX COCAMHEHHUH (TOJUATHIICHA, CHHTETUYECKOTO0 KaydykKa,
alleTaTHOTO BOJIOKHA);




— TPOBOJUTH OMbBITHI IO PACIO3HABAHUIO OPraHUYECKHX BEIIECTB: INIMIIEPUHA, YKCYCHOU
KHCJIOTBI, HEMPEIETbHBIX JKUPOB, TIFOKO3bI, KpaxMaja, OCJIIKOB — B COCTaBE MUIIEBHIX MPOTYKTOB U
KOCMETUYECKUX CPEJICTB;

— BJAJETh MPAaBWIAMH M TpHEMaMu Oe30IacHON pabOThl ¢ XMMHYECKUMHU BEIIECTBAMH M
1a00paTOPHBIM 000PYIOBaHUEM;

— YCTaHaBJIMBAaTh 3aBUCHUMOCTb CKOPOCTH XMMHUUYECKOH PEAKIMW U CMEUIEHUS XHUMHUYECKOro
paBHOBECHS OT PA3IMYHBIX (PAKTOPOB C IENBIO OMPEACICHHS ONTUMAIBHBIX YCIOBUN MPOTEKAHUS
XUMHYECKHUX MPOIIECCOB;

— IIPUBOJUTH IIPUMEPHI TUAPOIN3a COJIEU B IIOBCEIHEBHOM KU3HU YEIIOBEKA,

— TIPUBOJIUTH  TPUMEPbl  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  pPEAKUMM B  IPHUPOJE,
MIPOU3BOACTBEHHBIX MTPOLECCAX U KUHEAEATEIIBHOCTH OPraHU3MOB;

— TPHUBOJWUTH MPUMEPHI XUMUYCCKUX PEAKIIMM, pACKPBIBAIOIINX OOIIHE XMMHUYECKHE CBOWCTBA
MPOCTBIX BEUIECTB — METAJUIOB U HEMETAJIIOB;

— TPOBOJIUTH pacyeTbl HAa HAXOXIACHUE MOJICKYJIIpHON (opMynbl  yrieBojgopoaa IO
MPOAYKTAM CropaHus M IO €ro OTHOCUTEJIbHOW IUIOTHOCTH M MAacCCOBBIM JIOJSIM 3JIEMEHTOB,
BXOJAIIINX B €0 COCTAaB;

— BJAAETh MpaBWIaMU O€30MaCHOTO OOpalICHUS C €IKUMH, TOPIOYMMH U TOKCUYHBIMHU
BEIIIECTBAMH, CPEACTBAMHU OBITOBOM XUMUU;

— OCYIIECTBJIATh IMOUCK XHMHUYECKOW HWH(MOpPMAIMKM TIO Ha3BaHWSIM, HWIACHTH(HKATOpaMm,
CTPYKTYpPHBIM (pOopMysiam BEIIECTB;

— KPHUTHYECKHU OIICHWBATh U MHTEPIPETUPOBATH XUMHUCCKYIO0 WH(OPMAIIUIO, COICPIKAITYIOCS
B COOOMICHMSIX CPEACTB MaccoBoil MHGopMmanuu, pecypcax HHTepHeTa, HAyYHO-TIOMYISPHBIX
CTaThAX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISIX BBISIBIICHUS OIIMOOYHBIX
CyXKaeHui u popMupoBaHUs COOCTBEHHON MO3UIINH;

— TPENCTaBIATh MYTH PEHICHHUS TJIOOAIBHBIX MPOOJIEM, CTOSAMIUX TIEPE] UYEIOBEUYECTBOM:
9KOJIOTUYECKHX, YHEPTETUYECKUX, CBIPbEBBIX, M POJIb XUMHUU B PEIICHUHU ATHX MPOOIIEM.

OO0yyaromuics HOJYYUT BO3MOKHOCTh HAVUHTHLCS:

— WUIIOCTPUPOBATH HA IPUMEPAX CTAHOBJIEHUE U HBOJIIOLMIO OPraHUYECKON XUMHUH KaK HAYKH
Ha Pa3JIMYHbIX UCTOPUUYECKUX 3TANaxX €€ pa3BUTHS;

— HCIIONB30BaTh METOAbl HAYYHOTO TMO3HAHUS TPHU BBINOJIHEHUU MPOEKTOB U Y4eOHO-
MCCJIEIOBATENbCKUX 33/lad 10 HM3YYCHHUIO CBOMCTB, CHOCOOOB TIONIYYEHHUS M PaClO3HaBaHUS
OpPraHUYECKUX BEIECTB;

— OOBSACHATH MPUPOAY U CITOCOOBI 00pa30BaHUS XMMHUYECKOM CBS3U: KOBAJIGHTHOM (TIOJIIPHOM,
HEMOJISIPHON), MOHHOM, METAJUTMYECKOH, BOJOPOJHOW — C IENbI0 ONpEeAENCHUS XUMHYECKON
aKTHBHOCTH BEIIICCTB;

— YCTaHaBJIMBaTh TEHETHUYECKYIO CBS3b MEXJY KJIaccaMd OpPraHMYECKHUX BEUIECTB I
000CHOBaHUS TPUHIIMIHAIBHOW BO3MOXHOCTU TOJYUYEHUSI OPTaHUYECKUX COCIMHEHHH 3aJaHHOTO
COCTaBa U CTPOEHUS;

— YCTaHaBJIMBaTh B3aUMOCBSI3M MEXAYy (pakTamMu W Teopued, MPUUMHOU M CIIEICTBUEM TMPU
aHaM3e MPOOJIEMHBIX CUTYaIlMil 1 00OCHOBAaHUM MPUHUMAEMbIX PEIICHUI HA OCHOBE XMMHUYECKUX
3HAHUI.




@®opMbI U MeTO/IbI OLleHUBAHUS

B pesynbpraTe arrectanuu no yuyeOHON AMCHUIUIMHE OCYIIECTBIISETCS KOMIUIEKCHAs MpOBEepKa
CIEAYIOLIMX 3HAHUW U YMEHHI:

Oyenka ycmnoeo omeema (poHmanvHwlll ONPOC, YCMHLIL ONpoc, beceda, (GpormanvHas
beceda, paboma y 0ocKu)

OTMeTKa «OTIUYHO»

- OTBET IIOJIHBIM U IIPaBUIIbHBIM HA OCHOBAHUU U3YYCHHBIX TEOPHIA;

- Marepuan HM3J0XKEH B ONpPENEJICHHON JIOTMYECKOH IMOCIeN0BaTeNbHOCTH, JUTEPATYPHBIM
SI3BIKOM;

- OTBET CaMOCTOSATEIbHBIM.

OTBeT «xopoioy;

- OTBET IOJIHBIN U NMPaBUJIbHBIN HA CHOBAaHUH U3yYCHHBIX TEOPUIA;

- MarepHall U3J0KEH B ONPEAEICHHON JOrMUYECKOM II0CIE10BaTEIbHOCTH, IIPH ATOM JOIYIEHBI
JIBE-TPU HECYIIECTBEHHbIE OLINOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO MPENOoJaBaTels.

OTMeTKa «yIOBIETBOPUTEIHHOY:

- OTBET MOJHBIMA, HO MPU ATOM [IOMYIIEHA CYIIECTBEHHAs OMIMOKA WJIM OTBET HEMOJHBIMH,
HECBSI3HBIM.

OTMeTKa «HEeYIOBIETBOPUTEILHON:

- TpU OTBETE€ OOHAPYKEHO HETMOHMMAaHWE OOYYaIOMIMMCS OCHOBHOTO COJEpKaHHs y4eOHOTo
MaTepuaia WId JOMYIIeHbI CYyIIECTBEHHbIE OINOKU, KOTOPhIE O0YJArOMIMIICS HE MOXKET HUCIIPABUTh
IIPU HAaBOJSILIKX BOIIPOCAX MPENoiaBaTelisi, OTCYTCTBUE OTBETA.

Oyenka NUCbMEHHBIX KOHMPOIbHBLIX —pabom, CaAMOCMOAMENbHbIX pabom, pabom ¢
KapmouKkamu.

OTMeTKa «OTIUYHOY:

- OTBET IOJHBINA U MPaBUJIbHBIN, BO3MOKHA HECYIIIECTBEHHAs OIIHOKA.

OTMeTKa «XOpOIIOo»:

- OTBET HETIOJHBIN WK AOMYIIEHO He O0see IBYX HECYIIECTBEHHBIX OMIHOOK.

OTMeTKa «y1OBIETBOPUTEIILHON:

- paboTa BBIIIOJIHEHA HE MEHEe YeM HAMOJOBHHY, OMYIIeHAa OJIHA CYIIECTBEHHasl OIINOKa
Y TIPH 3TOM JIBE-TPU HECYIIECTBEHHEIE.

OTMeTKa «HEeyAOBIETBOPUTEIBHO:

- pa0oTa BBIIIOJHEHA MEHBIIE YeM HAMOJIOBUHY WIIH COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX

OLINOOK.

- paboTa He BHITIOJIHEHA.

[Ipy olleHKe BBHIMOTHEHHUS] THCHbMEHHONW KOHTPOJBHOW paboThl HEOOXOJMMO YUYUTHIBATH
TpeOOBaHUS €IMHOTO OpPOrpaPpUUecKoro pexxuma.

Oyenxa mecmoguvlx pabom.

TecToBBIe 3aMaHMs BBIMOJHSIOTCS HWHAUBUAYATbHO 0€3 HMCIOIB30BAHHUS BCIOMOTATEIbHBIX
yueOHBIX MaTepuanoB, B MHUCbMEHHOM Buie. [Ipu BBIMOTHEHMH TECTOB JOCTATOYHO YKa3aTh
BapUaHT MPaBUJIILHOTO OTBETa (OAMH) 0€3 TOMOJIHUTEIBHBIX KOMMEHTapueB. Kputepuu oleHKu:

60% npaBUIIbHBIX OTBETOB — OLICHKA «YOBJIETBOPUTEIBLHO,

80% mpaBUILHBIX OTBETOB — OIIEHKA «XOPOIIIO»,

100% npaBUIIbHBIX OTBETOB — OLICHKA «OTIUYHO.



KoHTpPOJIbLHO — OLeHOYHBIE CPEeACTBA
JlabopaTopnasi paGora Ne 1
«Teopus CTpoeHHs] OPraHUYECKUX COEINHEHUI

eab: U3roToBUTH MOJIENEH MOJIEKYI BXKHEUIIUX YIIIEBOAOPOJOB, pa3BUTh MPEICTABICHHUH O
IPOCTPAHCTBEHHOM PACHOJIOKEHUN MOJIEKYIIL.

O0OopynoBanue: HaOOp MIAPOCTEPIKHEBBIX MOJEIEH MOJIEKYI.

Xox pa0doThI:

1. CoOpath MOJeNM MEPBBIX YWICHOB Psijia AIKaHOB (METaH, 3TaH, MPOMaH).

2. 13 nabopa 4 aroma C u 10 atomoB H ckonbko pa3HbIX Mojeneit MoxxHO coOpats? Yem 1o
OTHOILEHHIO K IPYT ApYyry OyayT 3TH BemiectBa? Ha3zoBute 3TH BeliecTna.

3. CocraBbTe MOJIENIHM BCEX BO3MOXKHBIX MOJEKYJT C MOJeKylsapHbiMU (opmyiamu CsHe n
C3Hy HazoBuTe nonydeHHble BemecTBa. OxXapakTepus3yiTe UX C TOUYKU 3PEHUS MPUHAIC)KHOCTH K
KJ1accy, IpeaesIbHOCTH.

Psoom co cmpykmypHrvimu gpopmynamu sanuuiume HA36aHUS GeUjecme

KonTpoJibHbBIE BOIPOCHI:

1. Kakue BelecTBa Mbl Ha3bIBAEM «HEIPEIEIbHBIMUY, «IIPEAEIbHBIMUY?



2. MOXHO JI1 OTHECTH ITUKJIOATKaHbI K nipeAenbHpiM Y B? K HenpenensabiM? OO00CHYITE CBOIO
TOYKY 3pE€HUS.
3. Kakyro nHpopmanmio 1aeT HaM KOpeHb B Ha3BaHUH opranndeckoro Bemecta? Cyddukc?

IIpakTnueckas padora Ne 1
NnenTnduxanus opraHm4yecKux coenHeHn il

Llenv pabomul: 3aKpenUTh 3HAHUS 00 WICHTU(DUKAIINH U3YUYCHHBIX OPTaHUYECKUX COSINHEHHH,
COBEPIICHCTBOBATh YMEHHS YUAIIMXCS PEIIaTh SKCIEPUMEHTAIbHbIC 3a/1a4H.

Ob6opyoosaHue: TATUB C IPOOMPKAMH, CIIUPTOBKA, JEPKATENb I HIPOOUPKH, CITUYKH.

Peaxmuebi: pacTBOPBI MIINIEPUHA, STHIIOBOTO CIHPTA, CyIb(ara MEan, TUAPOKCHIA HATPHSL.

Tlopsioox evinonnenuss pabomol

3amanne | B n1Byx npoOupkax 0e3 STUKETOK COAEPIKATCs CIEIYIOIIUE BEIECTBA:

1 BapuaHT: 3TUJIOBBIN CIUPT U MypaBbUHAS KUCIIOTA;

2 BapuaHT: pacTBOPHI IITIOKO3bI U MIULIEPUHA;

3 BapuaHT: pacTBOpHI (popmalnbaeruaa u Oenka;

4 BapHaHT: paCTUTEIHLHOE M MAIIMHHOE Maca;

S BapHaHT: KpaXMaJIbHBIN KJIIEHCTEP U IVIMLEPHH;

6 BapuaHT: paCTBOPHI IIFOKO3bI U ATAHOJA;

7 BapuaHT: paCTBOPHI CaXxapo3bl U TIIOKO3BI.

[Tonyuure y mpenonaBarens ABe MPOOUPKU B COOTBETCTBHM C HOMEPOM BaIllEro BapHaHTA.
[IpensioxuTe cocod IKCIEPUMEHTATHHOTO OTMPEIETICHUS COACPKUMOTO Kaxaou mpooupku. [loce
0/100peHus BaIIeTo MPEAIoKEHUs IPEroaaBaTeeM MPUCTYITUTE K TPAKTHIECKOMY pacO3HABAHUIO
BELIECTB.

3amganne 2 C MOMOIIBIO OJHOTO PEAKTHBA JIOKAKUTE, YTO TIIOKO3a SBIISIETCS BEIIECTBOM C
JIBOMCTBEHHOM (QyHKIIHEH.

3amanue 3 Bam BbIgaHBl MPOOMPKH C pPacTBOpaMH, B OJHOW M3 KOTOPBIX COAEPKHUTCS
TJIMLIEPHUH, B IpYTroi-popManbaerui, B TpeTbel-Toko3a. C MOMOIIBIO OTHUX U TeX )K€ PEaKTHBOB

OMPECACIINTE KAXKA0C BECUICCTBO.



Bapuaur 1. DTHnosbiii CNHPT U MypaBLHHAR KHCIOTA

JlaHHbiC BEUIECTBA MOXKHO Pa3NH4YMTL MO 3anaxy, KaKnoe W3
HuX obnanaer cneuMdUUecKkMM XapakTepHbiM 3anaxom. B cuiibHO
pa3baBieHHOM pacTsope 3anax Moxer Obits ene ynosum. Jins 6o-
Nee TOYHOrO ONpeAe/eHHA MOXHO BOCMOMb30BATLCA peakuued
«cepeGpAHOro 3epKana» WiH peakuuei Co CBEXENPHIOTOBICHHBIM
ruapokcHaoM meau (Il), 8 xotopbie, B OT/IHYHE OT ITHNOBOrO
CMHUPTA, BCTYNACT MypPaBbHHAA KUCIIOTA, T.K. €€ MONEKYJIbl COAep-
Xar KapOOHHABHYIO rpynny.

Onvim. B xaxayio npobupky 206aBHIH N0 HECKONLKO Kanesb
aMMHa4YHoOro pacrtsopa oxcuaa cepebpa, npobupku uarpenu. B
oavoit u3 npobupok Habmogaem BminageHHe ocaaka cepebpa.
3HAYUT, 3AECH COACPXKHUTCA MypaBbHHAA KHCNOTA.

Bapuanr 2. PacTBop riok03bl ¥ rMUEpHHA

JInA ONpeacneHHA MOXHO BOCNONIL30BATBCA peakuHed «ce-
peOpAHOro 3epxana» HAW peakuuedl CO CBEXKCNPHIOTOBNECHHBIM
ruapokcuaom mean (1), B koTopbie, B OT/NIHYHE OT FAHUEPHHA,
BCTYNAET rAKOKO3a, T.K. €€ MOJICKYNbl coaepxar KapOOHHIbHYIO
rpynny.

Onvim. B xaxayto npobupky n06aBuin no HECKONLKO Kaneib
aMMHavHOro pactsopa okcuaa cepebpa, npobupku Harpenu. B
onHOM W3 npobupok Habmopaem BbinaacHue ocaiaka cepebpa.
3HauMT, 3€Ch COJACPKHTCA IMNIOKO34.

Bapuant 3. Pacrsopui popmanbaernaa u 6enka

Jins onpeaeneHus MOXHO BOCNONB30BaTLCA peakumeil co cae-
KENPHroTOBACHHLIM ruapokcHaom Meau (1), B xoTopyio BCTynaer
Kak 6enok npu OObIYHBIX YCNOBHAX, @ POPMANBLACTHA TONLKO NMPH
HarpesaHHH.

Oneim. B xaxayio npobupky nobasuwau no 1-2 ma pacrsopa
MEJHOIO Kyrnopoca, a 3atem 100aBHAM 110 2 MJI PACTBOPA LLICJIOYH.
B oaxo#t w3 npobupox HaGnionaem ¢uoneToBoe OKpauHBaHHE.
3nayuT, 3aech copepxutes 6enok. Coaepxumoe apyrod npobup-
kK4 Harpend. HaGaonaem BbinajicHHe KpacHOro ocajka okcuaa
mean (11), yro noarsepkaaer — Bropas NpoOMpKa COACPXKHT
dopmansaerna.



Bapuaur 4. PacturensHoe ¥ MAlWKMHHOE Macha

Jns onpeneneHus MOXHO BOCNOJB30BATHCA XapaKTepHOR Ui
HenpeaebHbIX CoeAHHEeHHH peakuueit ofecuBeunBaHHs pacTBopa
NEPMAaHraHaTa Kaius, B KOTOPYIO BCTYNAET PACTHTENBHOE Macilo, B
OTHYHE OT MAUIWHHONO (KOTOPOE MO CBOEMY COCTaBy ABNAETCA
CMECHIO NPEACABHBIX XKUAKHX YII€BOJAOPOIOB).

Onorm. B kaxayio npobupKy HanuBaem no 2 MJ1 XKHJIKOCTH
M nobaBnseM (0 HECKOJILKO Kanenb pacTBopa nepMaHraHara
kanus. B oavoit u3 npobupox Habmopaem obecuseuusanue
pacTBopa nepMaHraHara KamaMs. 3Ha4yMT, 3aeck Obino pacTu-
TCABHOEC MacCno.

Bapuant S. Kpaxmaneubiit KieAcTep U riHUCPHH

Jlns onpeaeneHns MOXKHO BOCIONB30OBATLCA XapaKTepHOH ans
Kpaxmasa peakuuei ¢ HoaoM.

Onvim. B kaxayto npobupky nobasnsem no 2 kaniu pacrsopa
fiona. B oaunoit u3 npobupok Habnonaem cHHee OKpalWBaHWe,
JHAYMT 3/1eChb HAXOAMICH KpaxXMaibHbi kneHcrep. MHUEpHUH He
JlaeT BHAHMOMH peakumH.

Bapuanr 6. PacTsops! r1oKko3bl U 3TaHonNa

Jna onpeaencHus MOXHO BOCNO/NB30OBATLCA peakuHed co cae-
KENPUIroTOBNEHHbIM rHApoKcHaoM meau (11), B koTOpbIC, B OT/IH-
YHE OT ITAHONA, BCTYMAET I/IOKO3d, T.K. €€ MOJNEKYJ/Ibl CO/CpKAT
KapOOHKIBbHYIO rpynny.

Onuim. B kaxayio npoGupky nobasunu no 1-2 ma pacrsopa
MEIHOr0 Kynopoca, a 3ateM A00aBunu no 2 Ml pacTsopa uieno-
un. B oawno#i w3 npobupox HabnogaeMm CHHEEe OKpaluMBaHue,
3HAYMT 34ech Obuta rmoko3a. PacTBop 2TaHoNa Ha JaeT BHAWMORN
PEaKLMH.

BapuauTt 7. PacTsop caxapo3bi H [IH0KO3bI.

JIna onpesieNleHHs MOXHO BOCNONB3OBATLCA AMMHAYHLIM pac-
TPOBOM OKCHAA cepebpa, pacTBop rIIOKO3bl, B OTHYKE OT Caxapo-
3bl, A3CT peakuUMIO «cepeOpaHOro sepkanay,

Onvim. B xaxay1o npoGupky 100aBHNH MO HECKONBKO Kanenb
aMMHa4YHOro pacTtsopa okcuaa cepebpa, npoGupku narpend. B
oot M3 npobupox nabmonaem BbINaseHHe ocaaka cepebpa.
3HAYMT, 31eCh CONACPKHUTCA ITTIOKO34.

10



3aganne 2

I'moko3a ABNAETCA BEUIECTBOM ¢ ABOHCTBEHHOH (yHKUMEH,
3TO MOXKHO J10Ka3aTh MPH NOMOLUH CBCKCNPHIOTOBIICHHOIO M-
pokcuaa meau (I).

Onsim. B npoGupky ¢ pacTBOpOM raioKo3b! gobasnsem 1-2 mn
pacTBopa MEHOro Kynopoca, a sarem 006asunu 2 MJI pacTsopa
wenoyu. Habmonaem cuHee okpauMBaHue, XapaxkTepHoe UIA
KJ1acca MHOIMOATOMHBIX CNHPTOB. Monekyna riaoko3bl COACPKHT
HCCKONBKO MMAPOKCHBBIX IPYynI. 3areM MOMYy4YEeHHOE COAepPKH-
moe npoGupkH Harpenu. Habnrogaem BoinaseHne KpacHOro ocaaka
okcuaa meam (1), 4To noATBEPkKAACT HATHYHE B MOJICKY 1€ MIOKO-
36l KapOoHHAbHONA rpynnbl. Clef0BATENbHO, IOKO3a AB/IACTCA
ANTbACTHAOCITIHPTOM.

3apanue 3

PacTBOopbl rmoko3bl, raMuepHHa W QopManbaerHaa MOXHO
PasnU4HUTL NPH NOMOLIH CBEXENPHIOTOBICHHONO MHIPOKCHAA Me-
an (11).

Onvim. B npo6GHpkH ¢ pacTBOpamH IIOKO3bl, IMHUEPHHA M
dopmansaernaa nobasnsem no 1-2 M pacTBopa MCAHOrO Kyno-
poca, a 3arem a06aBuan no 2 ma pacTeopa wenouu. B asyx npo-
Gupkax Habntonaem CHHee OKpalIHBAHHE, XapakTepHOE ANA Kiac-
€& MHONOATOMHBIX CIIHPTOB. 3HAYHT, B HHX HAXOAATCA IIIOKO3a H
FTHUEPHH. 3aTeM MoMyYeHHOe coaepxumoe npobupok Harpenu. B

npobupke, rae He HabNAANOCH CHHErO OKPalUWBAHHA, BbINALacT
ocanok okcuaa meau (1), kpacHoro usera, 4T0O NOATBEPAKAALT Ha-
AnYHe KapOOHMABHOM rPynnsl H OTCYTCTBHE HECKOJIBKHX FHAPO-
KCHAbHBLIX. 3aech Haxoaunca pacrsop popmanvaerwaa. B oaxoi
13 npobupok, rae Habnoaanoch CHHEE OKPallMBAHHE, TAKXKE Bbi-
nanaer ocanok okcuaa meau (I1), kpacHoro usera, 4To NOATBEP-
KIAeT HanMuMe U KapOOHMIBLHONH HECKONbKHX THAPOKCHIIBHBIX
rpynmn. 31ech HAXOAMICA PacTBOp MIOKO3bl. B Tpertheit npobupke
MOJIEKYJIbl BELIECTBA COACPKAT TOJNILKO HECKONLKO IMMAPOKCHIb-
HBIX TPYNN 1 He coaepxar KapOOHHAbHBIX. 31eCh HAXOAM/ICA pac-
TBOP MIHUEPHHA.
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3anauune 4

XapakTepHOl peakuued Ha Kpaxman ABAAETCA CHHEE OKpalu-
BAHME NPH BIaUMOACHCTBHM ¢ HoaoM. HaHecnu nuneTkoi Ha cpes
kaprodens, cnenoro s6noka u kycok 6enoro xneba HeCKONbKO Ka-
nens #oana. Ha cpese kaprodens u kycke 6enoro xneba wabmona-
€M CHHEee OKPAWMBAHUE, 3HAYHT 346Ch COACPKHTCH KpaxMail.

JlomanHsAsi KOHTPOJIbHAs padoTa.
IMucbMeHHO U3y4yuTe TeMbl.

No Ko ° c
: opma OK
n/ Tema Buasbl pador P P
o |1ac OTYETHOCTH cI1auu
OB
. [TuceMenHbI
1 | 2 | [IpenMeT opraHu4YecKoi XUMUU Koncnekr oTYer CEHTSIOph
[TuceMenHbI
2 | 2 | Knaccudukarus opraHU4ecKuX BEIIECTB Koncnekr oTUCT CEHTSAOPH
[TuceMenHbI
3 | 2 | BaneutHOoCTb Koncnekr CEHTSAOPH
OTYET
OcHoBHbIE IOJIO’KEHUS TEOpUU [IncemenHsIi
4 | 2 Koncnekr CEHTAOPH
A.M.bytnepoga. OTYeT
[TuceMenHbI
5 | 2 | IlonsiTe 0 rOMOJIOTUH ¥ H30MEPHH Koncnekr oTUeT CEHTS0Opb
Xumudeckue (popMyJibl U MOJIETHA MOJIEKYJT B [TuceMenHbI
6 | 2 V(b pMY s Y Koncnekr CEHTS0Opb
OpraHNYECKON XUMHHU. OTYET
. [TuceMenHbI
7 | 2 | [lpuponHsrii ra3 Koncnekr CEHTSAOPh
OTYET
[IuceMenHbI
8 | 2 | Ankansl Koncnekr CEHTSIOph
OTYET
[InceMenHbI
9 | 2 | AnkeHsl. DTHIICH Koncnekr CEHTSIOph
OTYET
10 | 2 | AnkaaueHsl. KoHcnekr  [[ucbMeHHBIH 0Tue] CEHTAOpb
[InceMenHbI
11 | 2 | Kayuyku. Koncnekr CEHTSIOph
OTYET
[TuceMenHbI
12 | 2 | Apensl. benszon Koncnekr OKTSIOpb
OTYET
[TuceMenHbI
13 | 2 | AnKuHBI. ALETHIIEH. KoHncnekr OKTSIOpb
OTYET
N [TuceMenHbI
14 | 2 | Hedts u ciocoOsI €€ mepepaboTku Koncnekr oTuer OKTSIOpb
Cnuptel. ®PuU3MYECKHE W XHUMHUYECKHE [TuceMenHbI
15| 2 . Koncmekr OKTSIOpb
CBOIICTBA CIIUPTOB OTYET
. [TuceMenHbI
16 | 2 | Kamennsrit yrons. ®enon Koncnekr OKTSIOpb
OTYET
KapOoHunbHbIE COSUHEHUS: allbJIETHIBI U [TuceMenHbI
17| 2 P g ACTHA Koncmekr OKTSIOpb
KETOHBI OTYET
[TuceMenHbI
18 | 2 | KapOoHOBBIE KHCITOTHI Koncnekr oTdeT OKTSIOpb
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IIucrMeHHbIi

19 Crnosxubie 3¢upsl. XKupsl. Mpuia. Koncnekr oTdeT OKTSIOpb
[TucbmenHsbIit
20 VYriesozasl Koncnekr OKTSI0pb
OTYeT
I'eneTnyeckass CBsI3b MEXIY KiaccaMu [TucemenHsbIit
21 . Koncnekr OKTSI0pb
OpPraHUYECKUX COCTMHEHUM OTYeT
[TucemenHsbIit
22 AMMHBI. AHUIIMH Koncnekr OKTSAOPH
OTYeT
[TucbmenHsbIi
23 AMMHOKUCHOTHI. benkn Koncnekr OKTSOPH
OTYeT
[IucbmenHbIit
24 HyxnenHoBbIe KUCIOTHI Koncnekr OKTSOPH
OTYeT
[TuceMenHbI
25 [Tonumepsl Koncnekr OKTSOPH
OTYeT
KonTponbras pabota mo reme «Teopus KonTposibHas
26 P P Pk P Tect HOSIOPb
CTPOEHHUSI OPTAHUYECKUX COCAMHEHUN» pabota
[TuceMenHbI
27 OCHOBHBIE CBEJICHUS O CTPOEHUHU aToMa. Koncnekr oTUCT HOSIOPb
Ilepnognuecknii 3akoH u Ilepumognueckas .
[IucemenHbI
28 cucrema xumuueckux oanemeHtoB JM. | Koucnekr oTdeT HOSIOpB
MenzieneeBa
[InceMenHbI
29 KoBasieHTHast XuMHuuecKas CBs3b Koncnekr oTUCT HOSIOPb
[InceMenHbI
30 HNonHas xumuyeckas CBs3b Koncnekr HOSIOPb
OTYeT
[IucemenHbI
31 Meramueckass XMMUYECKasi CBA3b Koncnekr oTdeT HOSIOpB
[TuceMenHbI
32 Bonopoanas xummudeckas CBA3b Koncnekr HOSIOPb
OTYeT
[TuceMenHbI
33 Tunbl KPUCTAITNYECKUX PEILIETOK Koncnekr oTdeT HOSIOpB
[TuceMenHbI
34 ["a3000pa3HoOe COCTOSIHME BEIeCTBa Koncnekr oTdeT HOSIOPb
[TuceMenHbI
35 JKuakoe cocrosiHre BelecTBa Koncnekr HOSIOPH
OTYeT
[TuceMenHbI
36 TBeproe cocTosiHUE BellecTBa Koncnekr HOSIOpB
OTYeT
ucrepcHsle  cuctembl.  KoimouaHbie [TuceMenHbI
37 A p Koncmekr HOSIOPB
pacTBOpPHI OTYeT
38 CocraB BemiecTBa 1 cMece Koncmiekr  [I[uchMeHHBIH 0TUe] HOSOPH
40 Knaccugukarus XuMHUeCKuX peakiui Koncnekr [luceMeHHBIH 0Tue] HOSOpH
Peakmuu, naymue 6€3 U3MEHEHUS COCTaBa [TuceMenHbI
41 - 1A Koncnekr HOSIOPb
BEUIECTB OTYeT
Knaccudukanus XUMHUECKUX peaKIuii, .
[TuceMenHbI
42 MpOTEKAIOIIUX C Uu3MeHeHueM coctaBa | KoHcnekr oTUCT neKaopb
BEIIECTB
o [TuceMenHbI
43 CKOpOCTh XUMHYECKHX PEAKIIHM. Koncnekr oTdeT neKadpb
OOpaTuMOCTh ~ XMMHUYECKOH  peakIHH. IIucemenHbI
44 Koncmekr neKadpb
XHWMHYECKOE PaBHOBECHE W CIIOCOOBI €ro OTYET
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CMEILEHUS
IInceMeHHBIH
45 | 2 | Poab BOABI B XUMHUYECKHUX PEAKIIUSIX Koucnekr oTUCT nexkabpb
Teopus SIIEKTPOIUTHIECKON IInceMeHHEBIH
46 | 2 P p Koncmekr JeKaophb
IUCCOLIMAINU OTYeT
FI/I,I[pOJ'II/B OPTraHHUYCCKHUX U TIuceMEeHHBIN
47 | 2 . Koncrext neKadpb
HEOPTraHWYECKUX COCTMHCHHM. OTYeT
OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE IIncrMennsbIit
48 | 2 Koncnekr nexalpb
pEeaKIIvu. OTYET
IIuceMeHHbBIN
49 | 2 | Dnexrponus Koncnekr nexalpb
OTUET
Mertaminsl Hu ux CBOMCTBA. IIncrMennsbIit
50| 2 Koncnekr nexalpb
Mertamtorepmusi. Kopposusi MeTaiioB OTYET
Ny IInceMeHHbIl
51 | 2 | HemeTayisl U MX CBOMCTBA Koncnekr nexkadpb
OTYEeT
IInceMenHbIi
52 | 2 | OcHoBaHus1, KUCIOTHI U conu B cBete TO/] Koncnekr oTHeT neKadpb
['eHeTnyeckass CBSI3b MEXAY Kilaccamu .
I1luceMeHHbBIN
53 | 1 | HeopraHuuecKux u opranuueckux | KoHcnekt oTUCT neKadpb
BEIIECTB.
Kourponrnas abora 1o teme | KonrponrHas
54 | 2 P P P Tecr nexalpb
«TeopeTnyeckre OCHOBBI XUMUM pabora

KonTpoasnas padora Nel no teme «Teopusi cTpoeHusi OpraHuvdecKUX COeTUHeHUin»

Bapuanr 1
Yactb A. TecToBbIe 3a1aHUA ¢ BLIOOPOM O0TBETA

1. Vkaxure o611yto Gpopmyiy aiKaHOB.
1) CnH2n +2 2) CnH2n 3) CnHZn—Z

4) CnHZn -6

2.YKaxuTe K KakoMy knaccy oTHocuTcst YB ¢ popmynoit CHz — CHy— CHj

1) ankeHoB  2) anmkaHOB  3) aJIKUHOB

4) apeHoB

3.YkaxkuTe Ha3BaHue U3oMepa ams Bemectsa, popmyna kotoporo CHz3—CH=CH-CHj;

1) 2-metunbyten-2  2) Oyrun-1

3) Oyran

4) 6yten-1

4. YxaxxuTe Ha3BaHHE TOMOJIOTa JIJIs IeHTagueHa -1,3

1) 6yraguen-1,2 2) 6yramuen-1,3

3) nponaauen-1,2

5.Peaknius neruapupoBaHus- 3TO PEAKIHs OTIIETIICHUS

1) BobI

2) yrmepona 3) Bomopoaa 4) xyopa

4) nmenraauen-1,2

6.Ykaxute Gpopmyny BemecTBa X B 1enouke npespamenuit CHy — X — CyHg

1)CO, 2)CoH,  3) CsHg 4) CoHg

7.0npenenure, KOTUIECTBO KO3(PPHUIIMEHTOB B peaKIIUi TOPEHUs ITaHa

1)18 2)14 3)19 4)16

8.YcraHOBHTE COOTBETCTBHE MEXTY (DOPMYIIOH BEIIECTBA M KJIACCOM YTIICBOAOPOJIOB, K KOTOPOMY

OHO NPUHAIJIC)KUT

dopmyna BelecTsa

Kiacc yrneBogopoios

A) C;Hss 1) ankeHbl
b) CsHig 2) aNKUHBI
B) CsHs 3) apeHsl

I) CsHy 4) ankaHbI
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Yacte Bb. 3ananus co cBo000JHLIM 0TBETOM

9.Ilepeuncnure 00JACTH MPUMEHEHHS AJTKECHOB

10.HanumuTe ypaBHEHHS XUMUYECKUX PEAKIIUH IS CIEAYIONIMX MPEeBpaLIeHUN

CaC; — CyHy — CyH3Br — CyHy Brp laiite Ha3BaHUS POTYKTaM PEAKIUU U YKAKUTE THUITHI

peaKuui.

Yacte C. 3agaua

11.BriBeiuTe MoJeKysipHyto Gopmyny Y B, maccoBast nonis yriepona, B KOTOPOM COCTaBIIsIET

85,7%. OtHOCUTENBHAS INIOTHOCTh MApOB 3TOT0 BELIECTBA IO BOAOPOY CcOoCcTaBisieT 14.

KonTpoasnas padora Nel no teme «Teopusi crpoeHusi OpraHu4ecKUX COeTUHeHUin»
Bapuanr 2

Yactb A. TecToBbIe 3a1aHHA ¢ BLIOOPOM O0TBETa

1.Vxaxute o01Iyro GopmMyny aaKeHOB

1) CnH2n +2 2) CnH2n 3) CnHZn—Z 4) CnHZn -6

2. VYKaXuTe K KakoMmy kjiaccy otHocutcst YB ¢ dpopmynoit C3He

1) ankaHoB  2) alKeHOB  3) aJIKHHOB  4) apeHOB

3.YkaxxuTe Ha3BaHue U30Mepa Ais BemecTBa, hopmyna koroporo CHz - CH=CH — CH; — CH3

1) nentun-2 2) Oyran 3) 6yten-2  4) neHtun-1

4.YxaxuTe Ha3BaHHE TOMOJIOra JJIs TPOTIaHa

1) 6yren 2) 6yTtuH 3) aTan 4) npornex

5.Peakmus nerupaTtanyu - 3TO peaklus OTIICTUICHUS

1) Bomopona 2) Bojabl 3) xyopa 4) yriepona

6.Ykaxute Gpopmyny BemecTBa X B LIETIOUKE MPEBpAIleHU: KapOu Kanbuus — X — 3TeH
1) CsHe 2) CoH; 3) CoH,4 4) CyHg

7.0mpenenure, KOIMYECTBO KO (DUIIMEHTOB B peaKluy TOPEHUs IPOTIaHa

1)12 2)13 3)14 4)10

8.YcTaHOBHTE COOTBETCTBHE MCKAY (I)OpMyJIOI\/’I BCIIECTBA U KJIACCOM YIJICBOAOPOAOB, B KOTOPOMY

OHO NPUHAJICKUT

HaspaHue BeliecTBa O6mas GopMyIia yrieBoaopoaa
A) ponuH 1) CoHons2

B) nenTen 2) CnHan

B) 6en3on 3) CnHan-2

I') 6yragmen -1,3 4) CoHaons

Yactp b. 3aganus co cB060HBIM 0TBETOM

9.Ilepeuncnure 00IaCTH MPUMEHEHHS ATKAHOB

10.HanumuTe ypaBHEHHS XUMUYECKUX PEAKITUH TS CICAYIONINX MPeBpaIeHAN

CHy— CoHz — CgHg — CsHsNO». Maiite HazBaHus MPOIYKTaM PEAKIUU U YKAKHUTE TUIIBI
pEeaKuui.

Yacts C. 3agaua 11.BeiBenute MonekynsapHyo opmyny ¥YB, MaccoBas mons yriaepoaa u
BOJIOPO/ia, B KOTOPOM cOCTaBIsAIOT 84,21% u 15,79% . OTHOCHTENIBbHAS NIOTHOCTH MAPOB 3TOTO
BEILIECTBA 10 BOJIOPOJIY COCTABIIAET 28.

ITAJOHBI OTBETOB

Neri/m | 1 Bapuant 2 BapuaHT KonnuecTtso
0aJIoB

1 1 2 1

2 2 2 1
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3 4 4 1
4 2 3 1
5 3 2 1
6 2 2 1
7 3 2 1
8 A4Bb1B3172 A3b2B4 13 1
9 [Tpou3BOICTBO MOTMMEPOB, [Tpon3BOJICTBO CaXu, PE3UHEI, 2
pacTBOpPHUTEIIECH, YKCYCHOM TUTIOTPAaCKOM KPacKH,
KHCIIOTHI, 3TAHOJIA, CO3PEBAHUS OpPTaHWYECKUX COCAMHCHU,
IJI0JIOB areTHIeHa
10 1) CaC;, + 2H,0 — CoHy + 1)2 CH;— C,H,+3H, p- 6
Ca(OH); p. monyuyeHus MOJTYyYEHHMS alleTUIICHA P.
alieTuiIeHa p. ooMeHa pa3IoKEeHUS
2) CoH,+HBr — C,yH3Br 2) 3C,H, — CgHg
OpoMITEH OeH3071
P. IPUCOCTUHEHHS p. TPUMEpU3ALIH
(TMaporaToreHuPOBaHNE) 3) CeHgtHNO3; —CHsNO,
3) CoH3Br+HBr — CyH4 Br, +H,0
TUOpPOMITaH . IPUCOSAUHCHUS | HUTPOOESH30II
(TuzmporajaoreHupoBaHUE) p. 3aMenieHus (HUTPOBaHUE)
11 1) M(CxHy)=14 +2=28r/mMomnb 1) M(CxHy)=2 ¢ 28= 56r/mMo011b 3
2) v(C)=(0,857+28)/12=2mo11b 2) v(C)=(0,8421+ 56) /12 =4momnb
3) v(H)=0,143+28/1 = 4mo11b 3) v(H)=(0,1579 « 56)/1 =8moub
Otsert: CoHy Otset: C4Hg

Kpurepun onenok
«5»-17—-19 6anmnoB  «4» - 12— 16 6amnos
«3»-8—1106ammoB  «2»- 7 6aI0B U MEHEe
KounrpoabHnas padora Ne2 mo teme «Teopernueckue 0CHOBbI XMMHUI)
BAPHUAHT 1
YACTDb A
Ilpu evinonnenuu 3aoanuii ymou wacmu (Al- AI13) evibepume moavbko 00uUH U3 YemMulPEX
NPEONOHCEHHBIX 6APUAHIMOE OmeEemad.
A 1. Ykastcume nomep nepuooda u cpynnut, 6 KOMopwixX pAcnoi0HceH KpemMHuil
) 11, V2L, IV AV, Il 4) 11, 11
A 2.06uee Konuuecmeo 1J1eKMPoOHOE 6 AMOMe X10pa
1)8 2)7 3) 35 4) 17
A 3.3apsao adpa amoma mazHus u €20 OMHOCUMETbHAA AMOMHAA MACCA:
1) +39; 12 2)+12; 24 3) 24; +19 4)2;,+24+12;24
A4. Hememannuueckue ceoiicmea y inemenmos A zpynn ycuiuearomcs

1) creBa HampaBo | B TPYIIIAX CBEPXY BHU3 2) cripaBa HaJIeBO U B IPYIIAX CBEPXY BHU3

3) cmpaBa HaJIeBO U B IPyIax CHU3Y BBEPX 4) cieBa HampaBo U B IpyNIax CHU3Y BBEPX

AS.B kakom pady xumuuecKkue 371emMeHmbsl PACNOI0HCEeHbl 8 NOPAOKE 803PACMAHUA UX
amommnozo paouyca?

1) Na, Mg, Al, Si 2)Li,Be,B,C 3)P,S,Cl,Ar 4)F, O,N,C
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A6.9ucno neitmponos 6 adpe amoma 9K pasno
1) 19 2) 20 3) 39 4) 58

A7. B kakom pady Haxo0amcsa moavKko Hememanivl:
1)S,O,N,Mg 2)N,O,F, H 3) Fe, Cu, Na, H 4) Na, K, Cu, Ca

A8. B kaxom pady 3anucanst hopmynl éeuyecne moabKo ¢ KOBACHMHOI ROJAPHOU C6:3b102
1) C|2, NH3, HCI 2) HBI’, NO, Bl'z 3) st, Hzo, Ss 4) H|, Hzo, PH3

A9.Kpucmannuueckyro cmpykmypy, no000Hy0 CmpyKmype aimasd, umeemn
1) kpemueszem SiO; 2) okcun Hatpust Na,O 3) okcun yriepoaa (1) CO 4) 6ensiit hocdop Py

A10.Kakue u3 ymeepacoeHuil 0 ouccoyuayuu 0CHO8AHUIL 6 600HbIX PACMEOPAX 6ePHbL?
A. OcHnosanus ¢ 600e Ouccoyuupyrom Ha KAMUOHbL Memaina (Uiu noOOOOHbLIL um
kamuon NHy") u 2uopoxcuo anuonvt OH ~.

b. Hukaxux opyzux anuonos, kpome OH", ocnosanusn ne oopazyrom.

1) BepHo TonBbKO A 2) BepHO ToNbKO b 3) BepHbI 00a yTBepxkaeHus 4) 00a yTBEpKIACHHS
HEBEPHBI

All.Kakas u3 npugedeHnvlx peakyuii He OMHOCUMCA K PeAKUUAM UOHHO20 00meHna?
1) Ba(NO'g,)z + Na,SO, = BaSO,4 + 2NaNO3
2) KOH + HCI =KCI + H,0
3) 2KMnO,4 = KoMnO4 + MNO, + O,
4) Li,SO3 + 2HNO;3 = 2LiINO3 + H,0 + SO,

A12.Tonvko oxuciumenvhsle c60iCHEa NPOABIAEH
1) cynebun Hatpus 2) cepa 3) cepHas Kucinota 4) cyab(puT Kanus

A13.Ha cmewenue xumuueckozo pasnogecus 6 cucmemeN, + 3H, == 2NH;z;+Q
He oKa3bleaem enUAHUA

1) moHWKeHHEe TeMIepaTyphl 2) MOBBIIIICHUE TABJICHHS
3) ynmaneHue aMMHaKa M3 30HBI PEaKIIUU 4) mpuMeHeHHe KaTaau3aTopa
Yacme B

Omeemom K 3a0anuam wacmu B agnaemca nadoop yughp unu uucno
B 3a0anuax BI-B4 na ycmanoenenue coomeemcmeus K Kaxcoou NO3UUUU Nepe020 CMoa0ua
noobdepume coomeemcmeayouiyIo no3uyuio émopozo. (Llugpvr 6 omeeme mozym nosmopamucs).

Bl.Ycemanoseume coomeemcmeue mexcoy Ha36anHuem XumMuiecko2o cOeOUHEeHUs U 6UOOM C8:A3U
amomoe 6 IMom coeounenuu.

HA3BAHUE COEJMHEHUSA BUJ CBA3HAN
A) 1HHK 1) monHas
b) asor 2) MeTajnyecKas
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B) ammuak 3) KOBaJICHTHas MMOJIIPHAS

I') xmopun kaybuus 4) KOBaJICHTHAs HETIOJIIPHAs

B2.50 2 caxapa pacmeopunu ¢ 100 2 600vl. Maccoseasa 00214 caxapa 6 NOY4YEeHHOM PACMEOpe
pasna %. (Omeem 3anuwiume ¢ MOYHOCHbIO 00 UEJIbIX).

B3.Ycmanosume coomeemcmeue mexicoy ypagHeHuem peaKyuu u 6eujecmeom-oKucaumenem,
yuacmeyouwum é OanHOoU peaKyuu.

YPABHEHUE PEAKIIUU OKUCJIUTEJIb
A) 2NO + 2H; = N, + 2H,0 1) H
b) 2NHs; + 2Na =2NaNH; + H; 2) NO
B) H, + 2Na = 2NaH 3) N2
I') 4NH; + 6NO = 5N, + 6H,0 4) NH3
B4.
Ycemanosume coomeemcmeue mexcdy convio u peakuueil cpeovl 6 ee 600HOM pacmeope.
COJIb PEAKIIUA CPEJIBI
A) HuTpat Oapus 1) xucnas
b) xuopun xenesa (111) 2) HeWTpaibHas
B) cyabsdar ammonus 3) mienmoyHas

I') amerar kanus

Yacrs C

( OTBET 3aIMIUIIUTE C MOJIHBIM OﬁLHCHeHI/IeM)
Yro Takoe CKOpPOCThb XUMHUYECKOHN peaKknuu, OT KaKUX (paKTOpOB OHa 3aBHCUT, IPUBECIUTE
npumeps! u3 xusau( IPUPOJTHBIX SAIBJIEHWM, BBITA JIFOJEN,
MPOMBIIIJIEHHOCTH).

Ouenuganue:

Yacmov A — npasunvhuiii omeem 1 6ann

Yacmov B— B1,B3,B4 — 2 6anna 6e3 owmuoxu. 1oann — lowmuoka
B2 —1 6ann

Yacmwp C — 3 6anna

Maxcumanvnoe Koauuecmeo 6a1086: 23

23-226anna — «5»

21- 16 — «4»

15 -11-«3»

Menee 10 — «2»

KounrpoabHas padora Ne2 mno teme «TeopeTnyeckne 0CHOBbI XMMUM)
BAPHUAHT 2
YACTH A
Ilpu evinonnenuu 3aoanuii 3mou wacmu (Al- AI13) evibepume moavbko 00uUH U3 YemMuIPEX
npeoIoICeHHbIX 6APUAHINOE OmEema.

18



A 1. Ykascume nomep nepuooa u zpynnsl, 6 KOmMopvix PACnOJI0HCEH 2ePMAH UL

1) 11, IV2)1HL, IV 3) IV, IV 4) 1V, I

A 2.00uee Konuvecmeo 1J1eKnMPOHOE 8 AMOMe MbIULbAKA

1) 33 2)5 3) 75 4) 41

A 3.3apao aopa amoma ghocghopa u eco omuocumenvHas AMOMHAA MACCA:

1) +31; 15 2) +15; 31 3) 30; + 15 4)3;+31+15; 31
A4B paoy

Mg — Ca —Sr — Bacnocoénocmos memannoe omoasamso 3n1ekmponsl
1) ocmabeBaer 2) Bo3pacraeT 3) HE U3MEHsIETCS 4) U3MEHSCTCS IEPHOANYCCKH

AS5.B kKaxom pady xumuuecKkue 371eMeHmbl PACNOJI0HCEHbL 8 NOPAOKE 603PDACMAHUA UX
amomnozo paouyca?

1) Na, K, Rb, Cs 2)Li,Be,B,C 3)0,S,Cl, Ar 4)F,O,N,C

A6 Hucno neiimponos 6 adpe amoma l6g pasno
1) 16 2)32 3)12 4)24
A7. B kakom pady Haxoo0amcsa moavKo Memasiivl:
1)S,O0,N,Mg 2)N,O,F H 3) Fe, Cu, Na, Ni 4) Na, K, Cu, C

A8Kosanenmnas HENOJIAPHAA C6A3b PeAiU3Yemcs 6 COCOUHCHUU

1) CrO; 2)P,0s 3)S0,4)F,

AIMoneKkynapuyio Kpucmaiiuueckyro peuemKy umeem Kadcooe usz 08yx 6euiecmae:
1) rpadur u aamas 2) KpeMHHH ¥ HOJT

3) xmop u okcux yriuepoaa (1V)  4) xmopuza 6apus v okcua oapust

A10 Kakue u3 ymeepotcoenuii o ouccoyuauuu KUucjiom 6 600HbIX pACMEopax eepHuvl?

A. Kucnomoi 6 600e ouccoyuupyiom na kamuonst 6ooopooa H' u zuopoxcuo anuonvr OH ~,
B. Hukakux opyzux kamuonos, kpome H' , kucnomur ne oépazyom.

1) BepHO TONMBKO A 2) BepHO TobKO b 3) BepHbI 00a yTBepIKACHHS

4) oba yTBep)KIeHUS
HEBEPHBI

AllPeakyusn, ypasuenue komopou CaCO; + CO; + H,O = Ca(HCO3)y, ste1semen peaxyuei
1) obmeHa 2) coenuHeHust  3) pa3aoxkeHus 4) 3aMeIIeHUs

AI2Kak OKHCJIUTENb cepa BbICTYNIAeT B PEaKIUH C
1) xmopom 2) kucmopogoM  3) 6pomom  4) xkene3om

A13Pagnosecue peaxyuu CaC0O3; == Ca0O + CO; — Q cmewaemcs enpago npu

1) yMeHBIICHUH TEMIIEPATYPhl U YBEIIUUCHHUH JTaBICHUS
2) yBEJIMYCHUU TEMIIEPATYPhl U YMEHBIICHUU aBICHUS
3) yBEJIMYCHUU TEMIIEPATYPHI U YBEINYCHUH JTaBICHUS

4) yMeHbIIICHUU TeMIIepaTypbl U YMEHBIICHUN JTABICHHS



Yacmo B
Omeemom K 3a0anuam uacmu B asnaemca naoop wughp unu yucno
B 3a0anuax Bl1-B4 na ycmanoenenue coomeemcmeusn K Kaxcooil NO3UUUU REPEO2O0 CMOIOUA
noooepume coomeemcmeyruiyro no3uyuto emopo2o. (Lugpvr 6 omeeme mocym noemopamucs).

Bl B1.Ycmanoeume coomeemcmeue meixicoy Ha36aHUEM XUMUYUECKO20 COCOUHEHUA U 6UOOM
CEA3U AMOMOE 6 IMOM COCOUHEHUU.

HA3BAHUWE COEJUHEHUSA BUJ CBA3U
A) menn 1) nonHas
b) 6pom 2) MeTaMyecKas
B) sranon 3) KOBaJICHTHasI MMOJIIPHAS
I') xnopun xambus 4) KOBaJICHTHAsI HEMOJISIPHAS
BOJA

iy

B2 122 conu pacmeopunu ¢ 100 2 600bl. Maccosas 0014 conu 6 noYyUeHHOM PACHEOPe PAGHA
%. (Omeem 3anuuiume ¢ MOUHOCHBIO 00 UEJIbIX).

B3Ycmanoeume coomeemcmeue mericoy ypagHeHuem peakyuu u popmynoi eeujecmaed,
Komopoe 6 0aHHOU peaKyuu A61:1emca OKUCIUmEeleM.

YPABHEHME PEAKIINA OKHMCJIUTEIb
A) H,S+1,=S + 2HI 1) NO,
B) 2s+C=cCS, 2) H,S
B) 2505 + 2KI = I, + SO, + K,S0, 3) HI
I') S+3NO,=50;+3NO 4) s
5) SO,
6) 1,

B4. Ycemanoeume coomeemcmeue meincoy Hazeanuem 6euiecmea u cpeooil e2o 600H020
pacmeopa

HA3BAHUWE BEHIECTBA CPEJA PACTBOPA
A) cynbdar nuHKa 1) xucnorHas
b) wutpat pyounus 2) HeWTpaibHas
B) ¢Topun kamus 3) meaoyHas

I') ruppodocdar Harpus

Yacts C

( oTBeT 3aMUIIMTE C MOJHBbIM 00bSICHEHUEM)
YTto Takoe CKOPOCTh XUMUYECKOU PEAKIH, OT KaKUX (paKTOPOB OHA 3aBUCHUT, IPUBEIUTE
npumeps! u3 xusuan( IPUPOJITHBIX SABJIEHUM, BBITA JIFOJIEN,
HPOMBIIIJIEHHOCTN).
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Ouyenusanue:

Yacmv A — npasunvnwiii omeem 1 oann

Yacmv B— B1,B3,B4 — 2 b6anna 6e3 owmuoxu. 16ann — lowmuoka
B2 — 1 6ann

Yacmw C — 3 6anna

Makcumanvnoe Konuuecmeo 6annog: 23

23-226anna — «5» 21- 16 — «4» 15 -11-«3» Menee 10 — «2»

OTBETbHI:
Ne Bapuanm 1 Bapuanm 2
Al 2 3
A2 4 1
A3 2 2
A4 4 2
A5 4 1
A6 2 1
A7 2 3
A8 4 4
A9 1 3
Al10 3 2
All 3 2
Al2 3 4
Al3 4 2
B1 2431 24313
B2 33 11
B3 2412 2451
B4 2113 1233
C 1.CKOpOCTh XMMUYECKON pPEaKIMH OMpPENeseTCs N3MEHEHHEM
KOJINYECTBA pearupyroliux BEUIECTB MM NMPOJYKTOB PEaKIMU
3a eJMHUIY BPEMEHU B €JUHHIIE 00beMa.
2.CKOpOCTh 3aBUCHUT OT:
[Ipupobl pearupyroumx BemecTs;
KoHuenTpanuu pearupyronix BenecTs
Temneparypsl
KaranuzaTtopoB/uHruOuTOpOB
3.IIpumepsnt
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OueHo4yHble MaTepHuaJbl aTTecTalMU MO AucuIuinde bJ1.7 Xumus

JuddepeHupoBaHHBIN 3a4eT
1. Ilepeyens BonpocoB K nupdepeHIUPOBaHHOMY 3a4eTy N0 Aucuunianie b7 Xumus
1.1 IIpumepHbIE BONIPOCHI.

CoNoA~WNE

[EEN
o

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

[IpenmMeT oprannyeckoil XuMuu, 0COOEHHOCTH OPraHMYECKUX BEIIECTB.
Teopus crpoenust opranndeckux coenuuenuii A.M.bytieposa. Ctpoenue aToma yriepoja.

KJ'IaCCI/I(bI/IKaI_[I/IH OpPraHN4CCKHX COCﬂHHCHHﬁ. OcHOBBI HOMCHKIJIATYphbl, U30MEPHUA U €€ BUIBI.

[IprpoaHbIE ICTOYHUKH YIJIEBOJOPOIOB.

AJIKaHbI, CTPOCHHUE, CBOMCTBA, U30MEPHS ,HOMEHKJIATypa, MOJIy4eHUE U IPUMEHEHUE.
AJIKEeHBI, CTPOCHUE, CBOMCTBA, N30MEPHUS ,HOMEHKJIATypa, MOJIydYEeHUE U TPUMEHEHUE.
AJIKUHBI, CTPO€HUE, CBOWCTBA, U30MEPHS, HOMEHKJIATypa, MOJy4eHUE U IPUMEHEHHUE.
AJKalMeHbl, CTPOEHUE, CBOMCTBA, M30MEPHsI, HOMEHKJIATypa, OJIy4YeHUE U IPUMEHEHHE.
[{nknoankaHbl, CTPOEHUE, CBOMCTBA, IPUMEHEHUE.

MPUMEHEHUE.

Crpoenue, K1accupUKaIHsI CIUPTOB.

XUMHYECKUE CBOWCTBA CIUPTOB U (PEHOJIOB.

Cocras, KnaccupuKanys, CTpOCHNE, CBOICTBa KapOOHOBBIX KUCIIOT.

KapOonumibHble COeIMHEHMS], CTPOEHUE, CBOMCTBA, MOTYYSHHE U IPUMEHEHUE.

CrnoxHnble 3(pUpBl, KUPHI — CTPOCHHUE, TIPUMEHEHHE.

YrneBoabl, UX KiaccuuKaiys U 3HaUCHUE.

Monocaxapubl. ['71r0K03a, CTpOCHUE, XMMUYECKUE CBOKMCTBA, TPUMEHEHUE.
[Tonucaxapuasl. Kpaxman u nemntonos3a — CTpoeHHe, XUMHUYECKHUEe CBOICTBa, IPUMEHEHHE U
HaXO0X/IEHUE B IPUPO/IE.

20. AMUHBI — CTPOEHHUE, U30MEPHS], HOMEHKJIATypa, CBOMCTBA U IPUMEHEHUE.

21. AMMHOKHCIIOTBI — CTPOEHHUE, U30MEPHsI, HOMEHKJIaTypa, CBOMCTBA U IPUMEHEHHUE.

22. benku — cTpOe€HHE, U30MEpHs, HOMEHKJIAaTypa.

23. CBolicTBa OCIIKOB.

24. [lonumepbI-peakuy MOJIUMEpPU3aUU U TOJMKOHIEHCAllUU, X crpoeHue. [lnacrmaccst n
BOJIOKHA, KJIaCCU(UKAIUS TTOJIUMEPOB.

25. Ilepnonnueckuii 3akoH u [lepuonnueckas cuctema xumuueckux 3rnemeHToB JI.1.Menneneena.
26. CtpoeHue atoma, €ero KOJIM4EeCTBEHHBIE XapaKTEPUCTHKH.

27. Konu4yecTBEHHbIE 3aKOHBI M KOJIMUECTBEHHbBIE XapaKTEPUCTUKU BELIECTB.
28. Knaccuduxamus v cBONCTBAa HEOPraHUYECKUX COETUHEHUH.

29.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuu. CTeneHb OKUCIICHUS.
30. DnekTponuTHYEcKasi TUCCOUUALNS. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.

. ApoMaTHY€eCKHE YIIEBOIOPOAbl. CTPOCHUE, CBOMCTBA, H30MEPUSI ,HOMEHKIIATYPA, OJIYyYEHUE U

31. HeMeTaJ'IJ'ILI, OKHCIIMTEIbHBIE 1 BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETAIOB B 3aBUCUMOCTHU

OT MX IIOJIOKCHUSA B pAAY SJICKTPOOTPULHATCIIBHOCTHU

2. TectroBble 3a1anus. OueHKa M0 pe3yJibTaTaM TeCTHPOBAHUS
2.1 IlpumepHsle 3a1aHus TECTa

1. DnexTponnyio popmyry aroma 1s2 2s2 2p6 3s2 3pS uMeeT XUMHYECKH I 3JIEMEHT
a) 0JIOBO 0) xene3o B) XJIOp T') KalbIui
2. Xumuueckas cBsizb B H2S u CU cooTBeTCTBEHHO
a) MOHHAs ¥ KOBAJICHTHAS ITOJISIpHAS
0) KOBaJIeHTHAs MOJIIpHAs ¥ MOHHAs
B) KOBAJICHTHAS MOJIAPHAS M METaJLUTHIeCKas
T') KOBaJICHTHAsI HETIOJIIPHAs M MIOHHAs
3. MeTanu4ecKue cBOiiCTBA 3J1IEMEHTOB B I'PYIIAaX ¢ YBeJIHYEeHUEM 3apsi/ia si/ipa aToMa
a) YCUJTMBAIOTCS
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0) U3MEHSIIOTCS IEPUOINIECKU
B) 0CIIa0EBaIOT
') HE U3MEHSIOTCS
4. ®opmaiberu U YrapHblii ra3 OTHOCATCS K KJaccaMm
a) CIIUPTOB U OCHOBAHUM
0) OCHOBaHUM U CITUPTOB
B) aJIbJICTHU/IOB U OKCHAaM
') KapOOHOBBIX KUCIIOT U MUHEPAIbHBIX KUCIOT
5. BzaumoaeiicTBue 0eH30/1a M (peHOJ1a C OPOMOM OTHOCUTCSI K PeaKuusM
a) oOMeHa U 3aMeILCHHS
0) mpucoeAMHEHUS U 3aMeIICHUS
B) TUJIPUPOBAHUS U IPUCOCAMHCHHUS
T') 3aMeIICHUs
6. MypaBbUHBIH aJIb/IerH/l pearupyer ¢ 000UMH BellecTBaMu
a) METaHOJIOM M 3THJICHOM
0) okcuioM cepedpa U BOAOPOIOM
B) a30THOM KUCJIOTOM U XJIOPOM
T') pacTBOPOM OPOMHOM BOJIBI M OKCHIOM cepedpa
7. 'omoJs10ramMu SABJIAIOTCH
a) Oyran u OyTeH
0) OyTaH ¥ npomnan
B) OyTaH u OyTajueH
r) OyTeH U OKTHH
8. Peakuuu HOHHOTO 00OMEHAa COOTBETCTBYET YPaBHEHHUE
a) SO; + 2NaOH = Na,SO3 + H,0
6) Na,O + SO, = Na,SO;
B) Na,SO3 + 2HCI = 2NaCl + H,0 + SO,1
F) 2HCI + Zn =ZnCl, + (nPY)
9. K OKHCJIUTEeIbHO-BOCCTAHOBUTEIbHBIM PeaKIUsIM OTHOCHTCSI
a) Na,O + H,O = 2NaOH
0) CuO + H,SO4 = CuSO, + H,0
B) CaCO3 = CaO + COy
T) Zn + 2HCI = ZnCl, + H,

10. Jlast pacnio3HaBaHUS aJIbAETHI0B U YIJI€BOI0B MOKHO HCI0JIb30BATh
a) ruapokcua meau (II)
6) ammuauHsblif pactBop Ag.0
B) BOZIOPOJI
T') TUIPOKCHUI HATPUS
11. Pemuure 3a1auy 1 BbIOepHUTE OAUH NPABUJILHBIH OTBET:

[Tpu nerupparanuu mpomnaHosia-2 MOMyYHIIH MPOMUIIEH, KOTOPBIH 00ecIBETHII OPOMHYIO
Boay Maccoit 200 r. MaccoBas nons 6poma B OpomHoOi#t Bojzie paBHa 3,2%. Onpenennure Maccy
MPOMaHoa-2, B3SITYIO JJIS PEaKIUu.

A)lr

0)24r

B)3.8T

r)5,9r
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2.2. CooTBeTcTBHE MEXAYy OAJIbHOW CHUCTEMONM | CHCTEMOW OIICHHUBAHUS 10 pe3yJbTaTaMm

TCCTUPOBAHHUA YCTAHABJIUMBACTCA ITOCPEACTBOM CHCHYIOLHCFI Ta6JII/II_[bI:

OOBbexT v
OBEHb
OLCHKH ITokazaTtenu olieHUBaHUS P
Onenka pe3yJIbTaToB
pe3yabTaTOB OOYyUEHUS
oOyueHus
MeHee 5 6aioB «HeynoBneTBOPUTEIHLHON» Huzkuit ypoBeHb
OO0yuyaromuii 6 — 5 6amioB «Y IOBJIETBOPUTEIBLHO [ToporoBslii ypoBEHb
cs
8 — 7 6amnoB «Xopouio» [ToBbIlIEHHBIN YPOBEHB
10 — 9 6amnoB «OTIUYHOY Bricokuii ypoBeHb

3. Omenka oTBeTa 00yyaroerocs: Ha Borpochl auddepeHImpoBaHHOTO

3ayeTa
CojeprkaHue MIKaJIbl OLICHUBAHUS
DNeMEeHThI
HeynosnerBop | YnnosnerBopuren Xopouio OTan4HO
OLICHUBAHUS
UTEJIBHO BHO
CooTtBercTBHE [TonHoe
OTBETOB HECOOTBETCTBU | 3HAUMUTEIbHBIC Hesnauntensupie | [lonnoe
dbopMyITUpOBKaM € 10 BCEM MTOTPEITHOCTH MOTPEIITHOCTH COOTBETCTBUE
BOIIPOCOB (33JIaHUii) | BOIIpOcaM
Crtpykrypa, [Tonnoe 3HauuTENbHOE HesnaunrenbHoe CootBercTBHE
MOCIIE0BATEIBHOCTh | HECOOTBETCTBU | HECOOTBETCTBHE | HECOOTBETCTBUE KPUTEPUIO TIPH
Y JIOTHKA OTBETA. € KPUTEPHIO. KPUTEPHIO KPUTEPHIO OTBETE Ha BCE
YMeHue 4eTko, BOTIPOCHI.
MOHSITHO, TPAMOTHO U
CBOOOIHO U3Nararh
CBOM MBICIIH
[TonmHoe HNmerot mecto Nwmerot mecto [Tomuoe
HE3HAHWE CYIIECCTBCHHBIE HECYIIECTBCHHBIE | COOTBETCTBHE
SHanme HOPMAaTUBHOHN | yNyIIEHUS VIYyIICHUsT U JTaHHOMY
Y TIPaBOBOM (He3HaHME HE3HaHWE KPUTEPHIO
HOPMATHUBHBIX, .
DABOBLIX 0a3sl U OoJbIel yacTu OTJIeTbHBIX OTBETOB Ha BCE
p CHEIMAILHON | M3 JIOKYMEHTOB U | (€MHUYHBIX ) BOTIPOCHI.
JIOKYMEHTOB H .
. TUTEPATyPHI CHeIHaTbHOM paboT u3 uncia
CTICIIHATEHOM .
JUTEpaTyphl MO 00s13aTenpHOM
JTUTEepaTyphl
Ha3BaHMUIO, JTUTEPATYPHI.
COJICP)KaHUIO U
T.1.).
Ymenue YMeHnue cBsizaTh | YMEHHE CBA3aTh [Tomuoe
CBSI3aTh BOINPOCHI TEOPUU | BOIIPOCHI TEOPUU I | COOTBETCTBUE
YMeHue yBs3bIBaTh
. | Teopuio ¢ Y TIPAKTHKA MIPAKTUKHU B JTAaHHOMY
TEOPHIO C IPAKTHKOM, .
MIPaKTUKOMN MIPOSIBIISIETCS OCHOBHOM KPUTEPUIO.
B TOM YHCJIC B
paboTHI HE penxo. MIPOSIBIISIETCSL. Cnoco6HOCTH
obnactu
. MIPOSIBIISIETCSL. UHTETPUPOBATH
npodeCCHOHATBHON
3HAHUS U
paboThI
MPUBIIEKATH
CBEJICHHS U3
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Pa3IHYHBIX
HaYYHBIX cep

Ha Bce OtBeTHI Ha 1. lansl HenosiHble | JlaHbl BepHbIE
JIOTIOTHUTEIIBH | OOJBIIIYIO YacTh OTBETHI HA OTBETHI Ha BCE
bI€ BOTIPOCHI JOTIOJTHUTEIBHBIX | AOMOJTHUTEIBHBIC | JOTOJHUTEIBHBI
MpenojaBaTesl | BOIPOCOB BOIIPOCHI € BOIIPOCHI
KadecTBo 0TBETOB Ha P p p p
s TaHbI MPEno1aBaTelis MIPETNo1aBaTes. MIPETo/1aBaTelIsl.
JIOTIOJTHUTEIIbHBIC
HEBEpHBIE JTaHbI HEBEPHO. 2. Jlan onuH
BOITPOCHI .
OTBETHI. HEBEPHBIN OTBET HA
JIOTIOJTHUTEIIbHBIC
BOITPOCHI
MIPENo/IaBaTeis.

[Ipumeuanue: wuTOoroBas oleHKa QopMmHUpyeTcs Kak cpeAHss apudMeTudeckas pe3ylbTaToB
AJIEMEHTOB OlleHUBaHUA AU PepeHInpOBaHHOTO 3aUeTa.
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