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JIMCT JIOIOJIHEHUI U UISMEHEHUI (AKTY AJIU3ALIMN)
B pabouyro nmporpaMMmy JuCHUILIUHBI
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I10 CriICIraJIbHOCTHU

23.02.06 Texnuueckas FKCILTyaTalys IOJIBHKHOIO COCTaBa KEJIE3HBIX JOPOT
(BaroHsi)
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oT «11» mapra 2020 r. nporokos Ne 4
B pabouyto nporpammy Ha 2019 roj HaOopa BHECEHBI CIEIYIONIUE U3MEHEHUS:

No/HauMeHOBaHUE pa3zeiia

Hosas penaxuus

Onucanue MarepuaibHo-Texundeckoit |[lononuute:FreeConferenceCall
0a3bl

MeToaudeckue ykazaHus [l o0ydaro- |JIONONHUTE: poBeieHne yueOHOro Mmpolecca MOXKeT ObITh OpraHu-
[IMXCS IO OCBOCHUIO IUCIUILTUHBI 30BaHO ¢ ucrnonb3oBanueM DMOC yHuBepcutera u B IH(PpoBOit
cpeze (Tpynisl B COLUANBHBIX CETAX, HIEKTPOHHAS 110YTa, BUIEO-
CBsI3b U ApYyTHUE MIaTPOpMbl). YUeOHBIC 3aHATHS C IPIMEHEHUEM
JOT npoxofsT B COOTBETCTBUH C YTBEPKICHHBIM PACIUCAHUEM.
Texymuii KOHTPOJIb U MPOMEXKYTOUHAS aTTeCTALUsI 00yUYaroIUXCs
rpoBoauTcs ¢ npumenennem JJOT.
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Pabouas nporpamma nucuurunabsl bJI.7 Xumus paspaboraHa B COOTBETCTBUU
dI'OC COO (npukaz MunoOpuayku Poccun ot 17 mast 2012 1. Ne 413)
[Iporpamma opueHTHpOBaHA HA YYCOHUKH:
Xumus. 10 knace. bazosiit ypoBens: yueonuk / O. C. IN'abpuensu., U.I'. Octpo-
ymoB, C.1O. [Tonomapes — M.: Jlpoda, 2018.
Xumus. 11 xnacc. ba3oBsiit yposenb: yueOnuk / O. C. 'abpuensn., JIsicoa I'.T.
— M.: Ipoda, 2018.

Oowaa xapakmepucmuka OUCYUNTUHbBL

B cucreMe ecTecTBEHHO-HAYYHOrO OOpa30BaHUSl XMMHUS KAK JHMCLUIUIMHA 3a-
HHUMAaeT Ba)KHOE MECTO B MO3HAHUM 3aKOHOB MPUPO/IbI, (GOPMUPOBAHUM HAYYHOMU Kap-
TUHBl MHUPA, XUMUYECKOM TIPaMOTHOCTH, HEOOXOIUMOM JIJIsi MMOBCEIHEBHOM KW3HH,
HABBIKOB 3/I0POBOT0 M O€30MacCHOTO JIJIsl YEJIOBEKA U OKPY KAIOIIEH ero cpebl o0pasa
KU3HH, a TAaKK€ B BOCIUTAHUU HKOJIOTHUECKOW KYyIbTYpbl, (HOPMHUPOBAHUMU COOCT-
BEHHOM TO3UIUU 110 OTHOIICHUIO K XUMHUYECKOW WH(OpMAINH, MOTy4aeMoil U3 pas-
HBIX HCTOYHHUKOB.

VYcenemHocTh W3ydyeHHsl JUCHUIUIMHBL CBSI3aHa C OBJIAJIEHUEM OCHOBHBIMH I10-
HATUSAMHM XUMUHU, HAyYHBIMU (aKTamH, 3aKOHAMHU, TCOPUSMHU, TPUMEHEHUEM TIOJTYy-
YEHHBIX 3HAaHUU MPU PEUICHUN MPAKTUYECKHUX 3a7a4.

B cootBerctBrM ¢ ®I'OC COO xuMusi MOKET M3ydaThCsl Ha 0a30BOM U yIIIyO-
JICHHOM YPOBHSIX.

N3yuenne XuMUM OPUEHTUPOBAHO Ha oOecreueHne o0I11eo0pa3oBaTEILHON U
OOIIEKYJIbTYPHON MOATOTOBKH 00YyYaIOIIMNXCSL.

Conepxanue TUCHUILUIMHBI MMO3BOJISIET PACKPHITh BEIYIIUE UIEH U OTACIbHBIC
MOJIOKEHUSI, BAXKHBIE B TTO3HABATEILHOM M MHPOBO33PEHUYECKOM OTHOIICHUU: 3aBU-
CUMOCTh CBOMCTB BEIIIECTB OT COCTaBa M CTPOCHHUS;, OOYCIOBIEHHOCTh MPUMEHEHUS
BEILIECTB UX CBOMCTBAMU; MATEPUAIIBHOE €IMHCTBO HEOPTraHMUYECKUX U OPTaHUUYECKUX
BEILIECTB; BO3pacTaromiasl pojib XMMHUH B CO3[JaHUH HOBBIX JIEKAPCTB U MaTEpPHUAJIOB, B
SKOHOMHH CBIPbS, OXPAHE OKPYKAOUIEH CPEBI.

[Iporpamma y4uTBIBAE€T BO3MOKHOCTh MOJTYYEHUS] 3HAHUN B TOM YHCIIE Yepe3
MPAKTUYECKYIO JEATEeNIbHOCTh. B mporpamme COAEpKUTCS NPUMEPHBIN MEPEUYCHb
npakTuyeckux pador. [Ipu cocraBieHun paboueit mporpaMMebl MpenoiaBaTelb Blpa-
BE BBIOpaTh W3 MepeyHs padOThl, KOTOPhIE CUMTAET HauboJee 1eJIeCO00pa3HbIMU, C
Y4€TOM HEOOXOAUMOCTH JOCTHUKEHUS MPEIMETHBIX PE3YIbTATOB.

OcHo8bl opeaHuyeckou xumuu

Beeoenue. Ocnognuvie nonamus xumuu

OcHOBHBIE 3aKOHBI XMMHUHU. PacueThl Mo XUMUUECKUM (PopMyJiaM U YpaBHEHHUSIM
peaKiuu.

Ilepuoouueckuii 3aKoH U NePUOOUYECKAsi CUCTNEMA XUMUYeCKUX 3nemenmos J{.H.
Menoeneesa u cmpoenue amomos

CrpykTypa nepuoan4ecKor CUCTEMbl XUMHUECKUX AJieMeHTOB. CTpoeHue aroma.
N3oronsl. CTpoeHue 3NIEKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB MaJIbIX MEPUOJIOB.



CTtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIINX 1epruoIoB S, P, d-
AIIEMEHTHI. 3HAYEHUE NIEPUOIUYECKOTO 3aKOHA.

Cmpoenue gewjecmea

Nonnas cBa3b. KoBaneHTHas XxuMHuueckas cBsi3b. MeTammyeckas cBsa3b. Arpe-
raTHBIE COCTOSIHUS BEILIECTB U BOJOPOAHAsA CBA3b. UHCThIe BeniecTBa u cmecu. Co-
ctaB cmeced. OObeMHasi 1 MaccoBasi 10J151 KOMIIOHEHTOB CMECei, MaccoBast 10JIsl
npumeceit. [Ipurotosnenue cycnen3un kapOoHaTa Kaiublus B Bojie. [lomyuenue
AMYJbCUH MOTOPHOTO Maciia. O3HaKOMIIEHHE CO CBOMCTBAMU AUCIEPCHBIX CHCTEM.

Booa. Pacmeopul. Dnekmporumuueckasn ouccoyuayus
Bopna. PactBopsl. PactBopenue. MaccoBast 10151 paCTBOPEHHOTO BeecTsa. [Ipuro-
TOBJIEHUE PAacTBOPA 33JaHHON KOHIEHTPALUH. DJAEKTPOJUTUUECKAS TUCCOLIALIMS.
Jlucconpanys KHCIIOT, COJICH M OCHOBaHUH. PeakIiys HOHHOT0 oOMeHa.

Knaccugpurayusa neopeanuueckux coeOuHeHutl u ux c60UcCmea

Kucnotsl 1 ux cporicrea. OcHOBaHus U ux cBorictBa.Comu, ux cBoictea. I'uapo-
a3 coneil. Okeunpl. Knaccugukanus okcuaoB. XuMU4YECKHE CBOWCTBA, MOJTYUYEHHE.

Xumuueckue peaxkyuu

Knaccudukanus xumuueckux peakuuid. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PE-
akuun. CKOpOCTh XMMUYECKUX PEaKIUil. 3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX PEaAK-
Uil OT pa3nuyHbIX GakTopoB. OOPATUMOCTh XUMUYECKUX peakuil. XUMUYECKOE
PaBHOBECHH.

Memannvr u Hememannvi
PaccMmoTpenue o0pa3noB MeTamioB, B3anmoelicTBre METAIIIIOB C PACTBOPAMHU CO-
neil. Meraibel. OcoOEHHOCTH CTPOCHHSI. XUMHUYECKUE U puznueckue cpoiictBa. O0-
II1e CBOMCTBA NofyuyeHust MeTaiioB. Hemeramibl. OcobeHHocTH cTpoeHus. OKuciau-
TeJbHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA. PelieHne skcrepuMeHTaIbHbIX 3a/1a4y Ha
pacno3HaBaHWE HEOPraHUYECKHUX BEILECTB.

OcHosHble nouamus opeanudeckou xumuu u meopusi Cmpoenus opeaHudeckux
coeouHeHull

N3rorosnenne Moaenen MOJIEKYJ Opranndeckux BeuecTs. [Ipeamer opranuue-
CKOW XMMHH U TEOpHUs CTPOEHUs opranndyeckux coequuennii A.M. byrneposa. Knac-
cU(UKalUs OpraHMYECKUX BEIIECTB U KJIacCU(PUKAIUS peaKkluii B OpraHuuecKon
XUMUH.

YVenes00opoowvt u ux npupoomnvie ucmouHuKu

Ankansl. ['omonornyeckuit psii, HOMEHKIIATypa, XUMUYECKHAE CBOMCTBA, ITPUMeE-
HeHHE. AJKeHbl. [ oMoorndyecknii pssl, HOMEHKJIaTypa, XUMAYECKUE CBOKCTBA, IPU-
MeHeHue. /{ueHbl 1 kayuyku. AJIKUHBI U apeHbl. [[pupoiHbIe HCTOYHUKH YTIIEBOJ10-
poz1oB. O3HaKOMIIEHHE C KOJUIEKIMENH 00pa3lioB HEPTH.

Kucnopooocooepocawue opeanuueckue coeourerust

Cnuptel 1 GeHosnbl. CBOKMCTBA OHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB. M3yue-
HUE CBOWCTB aJIbJIETHI0B U KapOOHOBBIX KUCIOT. Cll0XKHbIE 3(pUPHI U KUpbl. MbLia.
VYrneBoabl; UX KiacCHU(pUKaIuS.

Aszomcoodepacawue opeanuyeckue coeourenus. Ilonumepul



AMMHBI. AMUHOKHUCIIOTHIL. benku, XuMu4yeckue cBoucTBa. Pacno3HaBaHue 1miact-
Macc 1 BOJIOKOH.

Xumus u oHcu3ns

Hay4nble MeTO1pI TO3HAHUS B XUMHUH. VICTOUHUKN XMMUYECKON nHbOpMaIuu.
[Touck mubopmalu 1Mo Ha3BaHUSAM, HJICHTU(PHUKATOpAM, CTPYKTYPHBIM (popMyliam.
MopaenupoBaHue XUMUYECKHX MTPOLIECCOB U SIBIICHUM, XUMUYECKUN aHAIU3 U CUHTE3
KaK METO/Ibl HAy4YHOT'O TIO3HAHHS.

Xumus u 310poBbe. JlekapcTBa, hepMEHTHI, BATAMHUHBI, TOPMOHBI, MHHEPAJIb-
Hble BOJbI. [IpoOnembl, CBsi3aHHBIE C NMPUMEHEHHEM JIEKAPCTBEHHBIX IPENapaTosB.
Bpennbie npuBbIuky U (PaKTOPHI, pa3pylaionine 310poBbe (KypeHue, ynoTpeoieHme
aJkorosisi, HapkoManwusi). ParronansHoe nutanue. [lumieBsie 100aBku. OCHOBBI MMH-
IEBOW XHUMUH.

Xumus B MOBCEIHEBHOM >XU3HU. Moroimue u yuctdamue cpeactsa. Cpencrsa
O0pBHOBI C OBITOBBIMH HACEKOMBIMU: PENEIUICHTHI, HHCEKTULIUBI. CpeacTBa TMYHON
rurueHsl 1 kocMetuku. [IpaBuna 6e3omacHoli paboThI C €IKUMH, TOPIOYUMHU U TOK-
CUYHBIMU BEIIECTBAMHU, CPEJCTBAMU OBITOBON XUMHH.

XUMHUSL U CEIbCKOE XO034KWCTBO. MUHEpalbHbIE U OpraHUYECKUE YyAOOpEHUSs.
CpencTsa 3a1uThl paCTEHU.

Xumus u sHepreTuka. [lpupoansie HCTOYHUKH YIiIeBOIOpoaoB. IIpupoaHslii n
NOMYTHBIA HE(QTAHOM ra3bl, UX COCTaB U Hcnoib3oBaHue. CoctaB HEPTH U ee nepe-
pabotka. Hegrenpoaykrsl. OkTanoBoe yucio 0eH3nHa. OxpaHa OKpyKarollel cpeipl
npu HedTenepepaboTKe U TPAHCIIOPTUPOBKE HEPTENPOIYKTOB. AITEPHATUBHBIC HC-
TOYHUKH DHEPTUU.

Xumus B ctpoutenberBe. [lement. beton. [Togdop onTuManbHBIX CTPOUTETb-
HBIX MaTe€pUaJIOB B MPAKTUYECKOM E€ATETbHOCTH YEJIOBEKA.

XuMHUSL U 3KOJNOTUsl. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOWIEH CPEeAbl U €ro Mo-
cienctBusi. Oxpana ruapocdepsl, TouBbl, aTMocdepbl, Gopsl U PayHbl OT XUMHYE-
CKOTI'O 3arpsi3HCHMUS.

Mecmo oucyunaunvl 6 cmpykmype o0pazoeameibHoi npozpammol
B cootBerctBue ¢ YII nucriununa bJI.7 Xumus paccuntana Ha 117 yacoB B TO/I;

6 u. nexiuu, 24. 1aboparopHbie pabOTHI, 24 NpakTuyeckas padora ,1074 camoctos-

TenabHas padoTa.



Ilnanupyembie pe3yabTaThbl 0CBOCHHUS IMCUMILINHBI

B pesynbrare uzyyenus nucuuruiniabl b1 7 Xumus
OOyyarommuiicss Hay4uTCs:

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMUU B (POPMHUPOBAHUU COBPEMEHHOM Hayu-
HOM KapTHUHBI MUpPa U B MPAKTUYECKON JIESITEILHOCTH YEJIOBEKA,;

— JIEMOHCTPUPOBATh HA MPUMEpPaX B3aWUMOCBA3b MEK]Y XUMHUEU U JIPYyTUMHU €C-
TECTBEHHBIMU HayKaMHu;

— packpbpiBaTb Ha MNpUMEpPax IOJOKEHUSA TEOPUH XHUMHUYECKOTO CTPOECHUS
A.M. bytneposa;

— noHuMaTh (pusmueckuit cmpicn [lepumoguueckoro 3akona /.M. MenneneeBa u
Ha €ro OCHOBE OOBSCHSTH 3aBUCUMOCTb CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3o-
BAHHBIX UMH BEIIECTB OT 3JIEKTPOHHOTO CTPOCHUS ATOMOB;

— OOBSICHATH MPUYMHBI MHOTOOOpPa3us BEIIECTB Ha OCHOBE OOIIMX Mpe/ICcTaBiIe-
HUI 00 UX COCTaBE U CTPOCHHH;

— TNPUMEHATH TMPaBUJIA CUCTEMATHYECKON MEXIYyHApOJAHOM HOMEHKJIATYpPhl Kak
CpeACTBa pa3IMUCHUs U UACHTU(DHUKAIIMK BEIIECTB 110 UX COCTaBY U CTPOCHHIO;

— COCTaBJIATh MOJICKYJISIPHBIC U CTPYKTYPHBIC (POPMYIIbI OPraHMUECKUX BEIIECTB
KaK HOCUTeJeH MH(OpMalMK O CTPOCHUH BEIECTBA, €r0 CBOMCTBAX M IPUHAJJICK-
HOCTH K OIIPEJCIICHHOMY KJIACCY COCIMHECHUN;

— XapaKTepU30BaTh OPraHUYECKHUE BEILIECTBA MO COCTABY, CTPOCHUIO U CBOMCT-
BaM, yCTaHABJIMBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY NAHHBIMHU XAPAKTEPU-
CTHKaMHM BEIICCTBA;

— TPUBOAUTH NPUMEPHl XUMHUUYECKUX PEaKIUi, PACKPHIBAIOIIUX XapaKTePHbIC
CBOWMCTBA THIUYHBIX MPEICTABUTEIEH KJIACCOB OPTaHUYECKUX BEIIECTB C LEIBI0 UX
uJeHTUPUKAIIUU U 0OBSICHEHUS 001aCTH TPUMEHEHHS;

— MPOTHO3WPOBATH BO3MOXKHOCTH IMPOTECKAHUS XMMHUUYECKUX PEAKIIMKA HA OCHOBE
3HAaHUWA O TUIAX XUMHYECKON CBA3M B MOJIEKYJIAX PEAreHTOB M UX PEAKIIMOHHOMN
CITOCOOHOCTH;

— HCIIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUU U XUMHUYECKUX CBOMCTBAX BEIIECTB
JU1s1 0€301IaCHOTO MPUMEHEHHUS B IPAKTUUECKOM IeSTEILHOCTH;

— TPUBOIUTH MPUMEPHI TPAKTHUECCKOTO UCTIOIB30BaHUS MPOTYKTOB IEPEePadOTKH
HepTH W MPUPOAHOrO Tasza, BHICOKOMOJCKYISPHBIX COSAUHECHHMH (ITOJIUATHIICHA,
CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

— MPOBOJIUTH ONBITHI MO PACMO3HABAHWIO OPTraHMYECKUX BEIIECTB: TJIUILIEPHUHA,
YKCYCHOM KHCJIOTBI, HEMPEACIbHBIX JKUPOB, IITIOKO3bI, KpaxMasia, 0€JIKOB — B COCTa-
BE€ MUIIEBBIX MPOJYKTOB U KOCMETUYECKUX CPEACTB;

— BIAJETh MPaBWIAMHM U MpUeMaMu 0e30MacHON paboThl ¢ XUMUUECKUMU Bellle-
CTBaMU U J1aOOPaTOPHBIM 000PYI0OBAHUEM;

— YCTaHaBIIMBaTh 3aBUCHUMOCTh CKOPOCTM XHMHUYECKOW PEAKIMU U CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS OT PA3IUYHBIX (DAKTOPOB C IEIBIO ONpESASHUS OITH-
MaJIbHBIX YCIIOBHI MPOTEKAHUSI XUMUYECKUX MPOIIECCOB;

— TMPUBOAUTH MPUMEPHI TUAPOJIN3A COJICH B TOBCEAHEBHOM KU3HU YETIOBEKA;




— MPUBOJUTH MPUMEPBI OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKIIMI B TIPUPOJIE,
MPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HECITESIbHOCTH OPTraHU3MOB;

— NPHUBOIMTH MPUMEPbl XUMHYCCKUX PEAKIIUH, PaCKPHIBAIOIINX OOIINE XUMHUYEC-
CKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB M HEMETAILIOB,;

— MPOBOJUTH PAcUeThl HA HAXO0XKJICHUEC MOJICKYJIIPHON (OPMYIIbI YIICBOI0pOIA
0 TPOJYKTaM CrOPaHHUs U MO0 €r0 OTHOCHUTEIIBHOM TUIOTHOCTH U MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISAIIMX B €r0 COCTAB,;

— BJIAJICTh TpaBHJIAMHU O€30IaCHOTO OOpAIEHUS C SAKUMH, TOPIOYMMH H TOK-
CUYHBIMH BEIIIECTBAMH, CPEJCTBAMH OBITOBON XUMUW;

— OCYIIECTBJIATh MOMCK XMMHYECKOH MH(DOPMAIIMK TI0 Ha3BAaHUAM, UIACHTH(HKA-
TOpaM, CTPYKTYPHBIM (DOpMYJIaM BEIIECTB;

— KPHUTHYECKH OIEHUBATH M MHTCPIIPETHPOBATh XUMHUCCKYIO HH(POPMAITHIO, CO-
JEPIKAIIYIOCS B COOOIIECHHUSIX CPEJICTB MAaCCOBOM MH(poOpManuu, pecypcax MHTepHE-
Ta, HAYYHO-TIOMYJIAPHBIX CTaThsIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKT-
HOCTH B IIEJISIX BBISBICHUS ONMIMOOYHBIX CYXICHHA U (OPMUPOBAHUS COOCTBEHHOM
TIO3UIIHH;

— MPEACTABIATH MYTH PEIICHUS TI00ATBHBIX MPOOJIEM, CTOSIIUX MEePEa YSIOBE-
YECTBOM: JKOJOTHYECKHX, YJHEPTCTHUECKUX, CHIPHEBBIX, H POJIb XUMHUH B PEIICHUH
ATUX MPOOIIEM.

OOGyyarouuiicst 10JYYUT BOBMOKHOCTh HAYYUThHCS:

— WUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHUE U SBOJIOIUIO OPTAHUYECKON XH-
MHH KaK HAyKW Ha Pa3JIMYHbIX UCTOPUYECKUX ATAlax €€ Pa3BUTHS;

— UCIOJb30BaTh METOJIbl HAYYHOI'O TO3HAHMS MPU BBHIMOJHEHUU TMPOEKTOB U
y4eOHO-UCCIIEI0BATEIbCKUX 3a7a4 M0 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOJYyUYECHUS U
pacrio3HaBaHMsl OPraHUYECKUX BEIIECTB;

— OOBSICHATH MPHUPOY U CITOCOOBI 00pa30BaHUS XMMHUYCCKOW CBS3U: KOBAJICHT-
HOW (TIOJIAPHOM, HETOJSPHOM), HOHHOW, METAJUTHYECKON, BOJIOPOJHON — C IIEIIBIO
ONpeIeJICHHUS] XUMUYECKOW aKTUBHOCTH BEIIECTB;

— YCTaHaBJIMBAaTh T€HETUYECKYIO CBSI3b MEXIY KJIAaCCaMH OPraHUYECKUX BEILECTB
JUIsl 0OOCHOBAHMSI MPUHIUIUAILHON BO3MOXHOCTU TOJYYCHHUS] OPTraHUYECKUX CO-
€MHEHHI 33JJaHHOT'0 COCTaBa U CTPOCHUS;

1) ycTaHaBIMBaTh B3aMMOCBSI3M MEXAy (akTaMd W TeopHed, NMPUUYUHON MU

CJICJICTBUEM IMPU aHAIU3€ MPOOJIEMHBIX CUTyalluid U OOOCHOBAHMM MPUHUMAEMBIX
pEelIEHN HA OCHOBE XUMUYECKUX 3HAHUU.




Cooeporcanue oucyunaunst (1174)

OCHOBBI OpPraHu4ecKoOi XUuMHHN

BBenenue. OcHOBHbIE NOHATHSI XUMUM

OcHoBHbIe 3ak0HBI XuMuU. [IpakTudeckoe 3ansitue Nel «PacueTsl mo xumuue-
CKUM (PopMyJiaM U ypaBHEHUSIM PEaKuii»

Ilepuoguyecknii 3aKOH M NMEPUOANYECKA CUCTEMA XUMHUYECKHUX 3J1€MEHTOB
/.. Menpe/ieeBa U CTpOEHHE ATOMOB

Jlabopatopnas pabota Nel .CTpyKTypa nmepuoandecKoil CHCTEMbl XUMHYECKUX
sanemeHToB. CTpoeHue aroma. M3otomnbl. CTpoeHue 3IEKTPOHHBIX 000JI0UEK aTOMOB
AJIIEMEHTOB MAJIbIX Mepr010B. CTPOEHKE ANEKTPOHHBIX 000JI0UYE€K aTOMOB 3JIEMEHTOB
0opIMX MepuoIoB S, P, d-31eMeHTHI. 3HaYCHHE TIEPHOAMYSCKOTO 3aKOHA.

Crtpoenue BemecrBa(24)

Nonnas cBs3b. KoBaneHTHas XuMudeckas cBsi3b. Metanueckas cBsi3b. Arpe-
raTHBIE COCTOSIHUS BEILIECTB U BOJOPOJHAsA CBA3b. UHCThIE BeniecTBa u cmecu. Co-
ctaB cmecei. OObeMHasi 1 MaccoBasi 107151 KOMIIOHEHTOB CMECEe, MaccoBast J10JIsl
npumeceit. CamocTosiTenbHas pabora. Jlaboparopraoe 3anstee No2. [Ipurotosienue
CYCIIEH3UU KapOoHaTa Kayblivs B Boje. [lonmydeHue aMyabpcun MOTOPHOTO Macia.
O3HakoOMJIEHHE CO CBOMCTBAMHU JIUCIIEPCHBIX CUCTEM.

Boaa. PacTtBopbl. JuiekTpojuTHyecKkas aucconuanusi(24)

Bopna. PactBopsl. PactBopenune. MaccoBast 10151 pacCTBOPEHHOTO BeiecTsa. [ [pakTu-
yeckoe 3anaTtue No2. [IpurorosieHre pacTBopa 3aJaHHON KOHIIEHTPALMU. DJIEKTPO-
JUTUYecKas qucconuanus. J(ucconunanus KUciaoT, cojell u ocHoBaHuil. Jlabopatop-
Hoe 3agaTtue Ne3.Peakiiusg noHHOro oOMeHa.

Knaccudpukanus HeopraHudecKux coeJJUHEHUI U UX CBOICTBA

JIabopatopHoe 3ansitue Ned. Kucnotsl u ux cBoiicta. JJabopaTopHoe 3aHsATHE
No5. OcnoBanus u ux cBoiictsa. JJaboparopnast padora Ne6.Conu, ux cBONCTBA.
['unponus coneit. KontponpHas padota no teme: Okcunbl. Kimaccudukaims okCHmoB.
XUMHUYECKHUE CBOMCTBA, MOJIyUYCHUE.

Xumuueckne peakuuu(24)

Knaccudukanus xumuyeckux peakiuid. OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE Pe-
akuuu. CamocrositenbHas pabota. Jlabopatopnas padbora Ne7. CkopocTh XuMHU4e-
CKUX PEaKIUi. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIIMM OT pa3IMYHbIX (PaKTo-
poB. OOpaTUMOCTh XUMHUECKUX PeaKINi. XUMHUYECKOE PABHOBECHUHU.

MeTta/uibl 1 HEMETAJLIbI(24)

JlaGoparopHas padota Ne8.PaccMoTpenue 00pa3ioB MeTayiioB, B3anMmoselicTeue
METAJIJIOB ¢ pacTBOpamu cosieil. MeTtamibl. OcOOEHHOCTH CTPOCHUS. XUMUYECKUE U
¢usuueckue croiicTBa. OOIIKE cBOMCTBA MoydeHus: MetauioB. Hemeransl. Oco-
O0eHHoCTH cTpoeHUs. OKUCIUTEIbHBIE 1 BOCCTAHOBUTEIIbHBIC CBOMCTBA. [IpakTuye-
ckoe 3aHsTue No3. PelieHne SKCIepUMMEHTAIIBHBIX 33/1a4 HAa paclio3HaBaHHWE Heopra-
HUYECKUX BELIECTB.

OcCHOBHBbIC MOHATHS OPraHUYeCcKOd XxuMum u teopust CTpoeHuss opraHuye-
CKHUX cOeJIMHeHuil (24)



JlabopatopHas pabota Ne9. 3roToBienne Mojeneit MOJIEKyI OPraHMIECKUX Be-
niectTB. [IpenMeT opraHn4eckor XMMHH U TEOPUSL CTPOEHHUSI OPraHUYECKUX COEIUHE-
Huit A.M. Bytnepona. Knaccudukaius opraHnyeckux BeIEeCTB U Kiaccuukanus
peakuuii B OpraHM4eCcKor XUMUH.

Yraesogopoasl 1 X NPUPOJHbIEC HCTOYHUKH

Ankanbl. 'OMOJIIOTHYECKH psil, HOMEHKJIATypa, XUMHUECKHE CBOMCTBA, TpUMeE-
HeHHe. AJKeHbl. ['oMoorndeckuii psajsl, HOMEHKJIaTypa, XUMAYECKUE CBOKCTBA, IIPU-
MeHeHue. J{ueHsl U kayayku. ATKAHBI 1 apeHbl. Jlaboparopnas padota NelO. Ilpu-
POJHBIE UCTOYHUKH YTIIEBO0pO10B. O3HAKOMIIEHHE C KOJUIEKIMEH 00pasioB HEDTH.

Kuciaoponoconep:xaniue oprannyeckue coeAnHeHUs

Cruptel u peronsl. JlaboparopHas padota Nell. CBoiicTBa 0THOATOMHBIX U
MHOTr0aTOMHBIX criupTOB. JIabopartopHas padota Nel2 . M3yueHune CBONWCTB ajibIeTH-
JIOB ¥ KapOOHOBBIX KHCJIOT. CrokHbIe 23Gupsl U xkupbl. Mbuta. JlabopaTopHas pabota
Ne13.VrneBosbl; ux KiaccupuKkarus.

A3oTcoaep:kamme oprannveckne coenuHenusi. [loammepsl

Amunbl. AMuHOKUCTOTHL. JlabopaTopHas pabota Nel4. benku, Xumudeckue
cBoricTBa. [Ipaktnueckoe 3ansitue Ne4.Pacro3HaBaHue MIIaCTMacc U BOJIOKOH.

JAunddepeHunpoBaHHbIN 3a4€T

CamocrosiTesibHas padoTa (1074)



Y4eOHO-MeTOAMYEeCKUE CPeACTBA 00yUeHUsI

Homep Tema Koua-Bo
pazaeiia 4acoB
1 Brenenne. OCHOBHBIE TOHSITHSI XUMUH
2 Ileproauyeckuil 3aKOH ¥ IEPUOIUYECKAS CHCTEMA XUMUYE-
ckux 2neMeHToB /.M. MenneneeBa u CTpOEHUE aTOMOB
3 CTtpoeH#He BelecTBa 2
4 Boga. PacTBopbl. DnekTpouThyecKas 1ucconuanus 2
5 Knaccudukanus HeopraHuueckux COeIMHEHUM U UX CBOMCTBA
6 XUMUYECKHE peaKlun 2
7 MeTaJiiel 1 HEMETaILTbI 2
8 OCHOBHBIE IOHATUS OPTAaHUYECKON XUMUU U Teopust CTpoeHus 2
OPraHUYECKUX COCANHEHUN
9 VYTI1eBOIOpOBI M UX MPUPOJIHBIE HCTOYHUKU
10 Kucnopomocoaepskariyie opraHuiuecKie COeIMHEHUS
11 A3orcoaeprkane opranuieckue coeqrHeHus. [lonumepsl
12 CamocrosiTesbHas paborta 107
13 ®opma arrectanuu — JuddepenurpoBanHblil 3a4eT
Hroro 117
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IlepeyeHb OCHOBHOM JIMTEpPaTyphI:

1. I'abpuensu O. C. , OctpoymoB N.I'. Xumus aiis npodeccuii u crnennanbHoO-

cteil Texuudeckoro npoduist: : yueonuk / O. C. 'abpuensn., .I'. OctpoymoB,— M.
Axanemus, 2018,— 267 c.

IlepeyeHb 10MOJHUTEIBLHOM JIUTEPATYPHI:

2. ®unumonoBa H.A., Opranuueckas xumus :yuyebHoe nmocooue H.A. Ounu-
MOHOBA, - Bonrorpaackuii rocyaapcTBeHHbIN arpapHbiid yHuBepcuteT 2019r. — 76¢.

IlepeyeHb y4eOHO-METOAUYECKOTO O0ecTIeYeHU:

3. Pomuna 1O.C. MeTtonuueckue ykazaHusl MO BBIMOJHEHHUIO JIAOOPATOPHBIX U
pakTUYecKux padbot obydaronuxcs 1 kypca no yueOnoit aucuurummae bJ1.07 "Xu-
Mus [DnexktpoHHsblid pecypc] — Pexxum goctyna:RU/HTB ABT'YIIC/HTGTSPO/24/P
815-742774410

4. Pocun U.B. Xumus. M.: FOpaiit;2016r,-420 c. [DnekTpoHHBIN pecypc|—
Pesxxum noctyna: https://biblio-online.ru

Ilepeuens pecypcoB HHPOPMAMOHHO-TEJIEKOMMYHHUKAIIHOHHOM ceTH

"UuTepuer"

1. http://www.ehemi.wallst.ru - Xumus. OOpa3oBaTenbHbIA CANUT JUIS IITKOJIb-
HHUKOB

2. http://www.ealhimikov.net - O6pa3oBaTenbHBIN CalT ISl IIKOJILHUKOB

3. http://www.echem.msu.su - DnekTpoHHas OMOIHOTEKA IO XUMUHU

4.  http://www.chemistry-chemists.com/index.html ~ 37IeKTpOHHBIH  KypHAa
«XVMHUKHA U XUMUSI»

5. http://www.knigafund.ru/- snextponHast OMONIMOTEUHAS CHCTEMA H3IATCNIb-
ctBa «Kauradonm

6.  http://biblioclub.ru/- Yuusepcurterckas 6udanorexa Online

7. www.e.lanbook.com- anexTponHast 6udaroTedHas cucrema «JIaHb

8. http://library.miit.ru- snekrponnas 6udauoreunas cucrema MUNUT
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TemaTuuyeckoe NVIAHUPOBAHUE
Xumusi (1174acoB)

Ko oMall
A I[lnanupyemMsble pe3yabTaThbl 00y4eHHsI Buapi n
1 Hee 3a- bopmbi
Ne | BO Conepixanue MaTepua- naHue IIpexmeTHbIC MeTanpeamMeTHble
T | ya Ja KOHTpPO-
co Jas
B
1 cemecTp

VYyeonuk: Xumus. 10 kinacc. Yrnyonennsiit ypoBenb: yueOnuk / O. C. T'abpuenss., U.I'. Octpoymos, C.1O. Tlonomapes — M..:

Hpoda, 2018.

Tema 1. OcHOBHBIE NOHATHS U 32AKOHBI.

1-2 2 | BBenenue. OCHOBHEIE I10-
HATUS XUMUN
[1]§1,2
34 2 | OCHOBHBIE 3aKOHBI XUMHUH.
[1]§3
2 | IlpakTuyeckoe 3aHsATHE [1] Ne
Nel«Pacuers! 110 XuMH4e- 5678
CKHUM (bopMynvaM U ypaBHe- crp. 17
HUSIM PEeaKInii»

XapakTepu30BaTh OCHOBHBIE ATallbl Pa3BUTHS
OpraHMYECKOM XMMHUHU, OPTaHUYECKYI0 XHUMHIO C
TOYKH 3PEHUS IPEAMETA U3YUECHHUS.
DopMyJIUpOBATH ONPEACIECHUSA, TAKUE KAK HU30-
MepHsl, BaJE€HTHOCTb, XHUMHYECKOE CTPOCHUE,
TOMOJIOTUYECKUH P,

@opMyJIUPOBATH OCHOBHBIE MOJIOKEHHUS TEOPHUH
A. M. BbyrnepoBa, NpUMEHATh UX B H3YYECHHUH
OPraHU4YeCKOW XUMHH.

PerynssTuBHbIe

CucreMaTu3npoBaTh 3HAHUS UCIOJb3YS
3aJlaHHbIE KPUTEPUU.
ITo3naBaTe/IbHBIE

Wcnonb3oBaTh pa3inyHble HCTOYHUKH
UH(POPMALIUKU C IIENBI0 MOJyYeHUs 3Ha-
HHIA.

KommyHukaTnBHbIC

AJIeKBaTHO OIIEHHBATh PabOTy CBEPCT-
HUKOB, BBICKAa3bIBaTh TOUKY 3PEHHUS.

b, @O, T

PT

@0, T

Tema 2. Ileproguyecknii 3aK0H U MEPHOANYECKAS CHCTeMa XUMHYecKHuX deMeHToB /.M. MenaeneeBa n cTpoeHne aTOMOB.(64)
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5-6

JlabopaTopHas padora
Nel.

CtpyKTypa neprnoandeckon
CHCTEMBI XUMHUECKHX dJIe-
MEHTOB.

[1]§ 1
Ne
4,cTp.
22
IMTonaro-
TOBKa
€000-
IICHUS
«XKuzn
b U Jes-
TElb-
HOCTb
AN
Men-
neiee-
Bay»

Crpoenue aroma. M30TOMBL
CrtpoeHnue 31eKTPOHHBIX
000J104€K aTOMOB JIEMEH-
TOB MaJIbIX IIEPHOIOB.

[1]§ 2
Camo-
CTOSI-
TeJb-
Has pa-
OorTa:
Cocra-
BHUTH
JJ1eK-
TPOH-
HYIO U
rpacu-
YECKYIO
op-
MYITy

DopMyJIUPOBATH ONPEACIICHUS: aTOM, dJIEKTPO-
HBI, IPOTOHBI, HEUTPOHBI, OPOUTANH, SHEPTETH-
YECKUHA YPOBEHB, dJIEKTPOHHAsI KOHPUTYparus,
BAJICHTHOCTh, KBAHTOBOE YHCIIO, IEPUOJI, TPYTI-
Ta, TOpsIKOBBIM HOMep B Tabnuue /1. . Men-
JieJIceBa.

CocCTaBIATh JICKTPOHHYIO B TpadUUIECKYIO
(hOpMyIIBI aTOMOB XUMHUYIECKHX JJIEMEHTOB pa3-
HBIX CEMEMCTB.

XapakTepru30oBaTh XUMHUYECKHUE 3JIEMEHTHI CO-
rJacHo noJsioxkeHnuto ux B [leproauyueckoit cuc-
teme /. . Menneneesa.

HpenyranLIBaTL CBOMCTBA aTOMOB XHMMYECKHUX
9JICMCHTOB COI'IAaCHO HX IIOJOXXCHHIO B Hepno-

amdeckou cucreme /. M. MeHaeneea.

PeryasitTuBHbIe

KnaccudpunupoBars uHopMmauro, mc-
MOJIb3YS pa3Hble UCTOYHHUKHU.
Ilo3naBaTenbHbIE

Ctpouth peueBble BBICKA3bIBAaHUS Ha
OCHOBE IOJyYEHHOH HH(OpMAIIHH.
KoMMyHuKaTHUBHBIE

[Monydare wuHpOpMaruio, pabortas B
KOJUJICKTUBE.

JIP Nel

PT, O
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aJe-
MEHTOB
I me-
puona
9- CrpoeHue 3MeKTPOHHBIX b,CP
10 o6omnouex atomos snmemen- | [1] § 2,
TOB OOJIBIINX IIEPHOIOB S, Ne 5,6,
P, d-onementsl. 3nauenue CTp.28
HEPUOMYECKOTO 3aKOHa.
Tema 3.Ctpoenne BemecTBa.(24)
Honnas cBsa3p. Kopanenr- [1]I'maBa | ®opMynupoBaTh ONpeieieHus: XuMudeckass | PeryassTuBHbIe CP,
Hast XHMUYCCKast CBS3b. 3.§1,2 No | cBA3b, 3JIEKTpOHHAS T1apa, HOHBI, KiaccudunupoBaTh TOHITHS Ha OCHOBE
8 Ctp.31 | 0OMEHHBIN U TOHOPHO-AaKLENTOPHBINA Mexa- ONPEEIEHHBIX KPUTEPHUEB.
11- Iloaro- | HU3MBI, OKUCIIEHUE, BOCCTAHOBIICHUE, KPH- Io3HaBaTebHBbIE
12 TOBKAa T€C- | CTAJUIMYECKas PELIETKa, JIEKTpooTpuLaTenb- | [IpuMeHsTh noaydyeHHy0 HHPOPMaLUIO
Ta «BUJABI | HOCTb, TUIOJb, IOJUMEPHI, JUCIIEPCHAS CUC- | B PA3JIMYHBIX OOJIACTSIX HAyKH U B XKH3-
XUMHYEe- | TeMa, MaccoBasi U 00ObEMHasl 10JIH. HH.
CKO# cBs- | OTaM4aTh TUIIBI XMMUUYECKUX CBs3el cortac- | KoMMyHMKaTUBHbIE
3U» HO UX OCOOEHHOCTSIM: HOHHasl, KoBaJieHTHast | PopMylInpoBaTh peueBble U MUCHMEH-
Meramnmyeckas ceasb. Ar- | [1] § 3,4 MOJIIpHAasA, KOBAJICHTHAS HEIOJISIpHAsl, METal- | HBIE BHICKA3bIBAHUS ©O0, PT
PperaTHbIiC COCTOSAHUSA BC- No 34 JIM4eCKas, BOJOPOaHAas.
HICCTB M BOMOPOAHAS CBA3D. c1p.39 BBIABIIATE 3HAYCHUE PA3IIMYHBIX arperaTHbIX
13- COCTOSTHUH BEIIECTB AJis1 ObITa, IPOU3BOJICT-
14 Ba, )KUBOW IIPUPOJIBIL.
[Tpon3BoauTh pacyeTsl MaccoBOM M O0BEM-
HOMW Joyiel, Macchl, 00beMa, KOJIMYecTBa Be-
1IECTBA.
YucThle BElIEeCTBA U CMECH. [11§5Ne JlaTh XapakTepUCTUKY BaXKHEUIINX MpelcTa- | PeryasiTuBHble: yMeETb CaMOCTOSATENBHO b
15- CocraB cMeceii. O0beMHast 8 Crp.48 BUTENEH IPYruX KJIACCOB OPraHMYECKHMX CO- | IVIAHHPOBATH IyTH JOCTHXKCHHS, CaMo-
16 1 MaccoBast A0JIA KOMIIO- [oxro- | CAMHCHHIL: METAaHON M 9TAaHOJ, CHOXKHpIE | CTOATCILHO ONPEICIATH HEIH JCATCILIO-
HEHTOB CMECEH, MaccoBas TOBK CO- >UpBI, KUPBI, MBUIA, ATbIETUIB! ((popMais- | TH: BbIOMpaTh Hambonee 3PPeKTUBHBIC

noitst mpumeceit. Camo-

peuieHus .

14




crosiTeNibHast pabora. oOIleHNs | IeTUJ W aleTajdblerun), KeToHbl (ameToH), | Ilo3HaBaTeabHbIe: COCTAaBIATH TE3MCHI U
«KOCMe- | KapOOHOBBIE KHUCIOTHI (YKCYCHasi KHCIIOTa, | KOHCIICKT TEKCTA.
TUYECKHE | JUII €CTECTBEHHO-HAYYHOTO MPOQuUiIs Mpe- KomMMyHHKATHBHbIE: KOJICKTHBHO (op-
requ» | CTAaBUTENEH APYTHX KJIACCOB KMCIIOT). MYJHpOBATE LI 1 3a/1a%1 ypoka

JlabopaTtopHoe 3aHsiTee Onpenenars MPUHAIICKHOCTh BEUIECTBA K @0, JIP

Ne2. KJacCy 10 OCOOCHHOCTSIM CTPYKTYPHOTO Ne 2

IIpuroroBnenue cycrneH3snu CTPOEHHS.

KapOOHaTa KablHs B BOIC. Otnnyare oOIIKME M CHEHU(PHUYECKUE peak-

Tomyuenue sMyIbCcHH MO- IIMH, XapakTepHble I JAaHHBIX KJIACCOB Op-

TOpHOro Macaa. O3HaKOM- o

HeHHe CO CBOHCTBAMH HC- TFaHUYECKUX COCIMHEHHUH.

IMEPCHBIX CUCTEM
17-
18

Tema 4. Boga. PacTBopbl. Ji1eKTPOJINTHYECKAS qUccolHau.(24.)

29- Bona. PactBopsl. PactBo- [1] ImaBa | 3HaHus 00 OCHOBHBIX XMMHUYECKHX Ipolec- | PeryasiTuBHbIe Cp
30 penue. Maccosas nons 4 cax U SIBJICHUSX, O XMMHYECKHX 3aKoHOMep- | CucreMaTH3upoBaTh 3HAHUS U IPUMe-

pacCTBOPCHHOTO BEIICCTBA HOCTAX M 3aKOHax. YMEHHE HCIHOJIb30BATh | HATh UX B KU3HU.

IIpakTuyeckoe 3aHsATHE [1] § 2 Ne | uHTENNEKTYallbHBIE ONEpaluy. aHauu3, cuH- | [lo3dHaBaTenbHBIE ITP Ne2
31- Ne2. 1,2,3 Te3, 00001IeHHe, CCTeMaTU3alus [IpumeHATH MOTyYEHHBIE 3HAHUS B pa3-
32 Hpurorosnenue pacTsopa Crp.63 YMeHHe COCTaBIATh YPABHEHUS TUCCOIMA- JMYHBIX 00JIaCTSIX HAYKHU U KU3HU.

3aJaHHON KOHLEHTPALMH.
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ONEKTPOJIUTUYECKAs IUC- IIUH KHUCJIOT, COJICH M OCHOBAaHUH. KoMMyHuKkaTHUBHBIE HO,
conmanus. uccormanus PaGorars B ape U B KOJUIEKTHBE. T,JIbNe3
KHCJIOT, COJIEH ¥ OCHOBa-
33- HUM.
34 JlabopaTopHoe 3aHsiTHE
Ne3,
Peaknust nvorHoro oOMeHa.
Tema 5. Kitaccupukanusi HeOpraHm4ecKMX coeJMHEHU U UX CBOMCTBA.
JlaGopaTopHoe 3aHsiTHE [1] I'maBa | [laTh XapakTepUCTUKY BOKHEUIINX NPEACTaBUTE- | PeryasiTMBHBIE. YMETh CaMOCTOSATEILHO JIBNe4
Nedq., 5 § 1 No 4 | Jieil K1accoB HEOPTAaHMYECKUX BEIIECTB: KUCJIOTHI, | IUIAHUPOBATh IyTH JOCTHXKEHHUA, CaMO-
Kucnotsl 1 ux cBoicTBa. Crp. 73 | OCHOBAHHS, COIIH, OKCHIIBL. CTOSATENFHO OMNPEACTATh e JeSITEeIbHO-
Tosro- OnpenensaTh NpUHAICKHOCTD BEIIECTBA K KITacCy | CTH, BbIOMpaTh Hambonee 3(deKkTuBHBIC
35- TOBKA 10 OCOOCHHOCTSIM CTPYKTYPHOT'O CTPOCHHUSI. pelIeHus .
36 KPOCCBOP- OTtnu4aTh odnye u crenuuIecKue peakiivy, IMo3HaBaTeJbHbIE: COCTABIATH TE3UCHI U
XapaKTepHbIE JUIS JaHHBIX KJIACCOB HEOpPraHWYe- | KOHCIEKT TEKCTa.
AATO TC | cxyx coenuHeHuii KoMMyHuKaTHBHBIE: KOJUIGKTHBHO (Dop-
MC «KH- MYJIPOBATh eI U 33[aUH yPOKa
CIIOTBI»
JlaGopaTopHoe 3aHsiTHe [1]1§2 Ne JIBNe5
NS, 4 Ctp.77
OcHOBaHUSA 1 UX CBOMCTBA.
37-
38
JlabopaTtopHas paGoTa [1]§ 3,4 Ne JIBNe6
Ne6. 4 Ctp.82
Comaun, uX CBOMCTBA. IToaroros-
39- I'uaponus coneit. Ka co00-
40 HICHHS
«Hctopus
CTEKIIa»

16




41-
42

KontponbsHas pabora.
Oxkcunpl. Kimaccudukanus
OKCHJ0B. XUMUYECKHE
CBOICTBa, OJyYCHHE.

[1]§5Ne7

Crp.921

KP

®opma arrectanuu: Ilo Tekymeil ycneBaeMocTu

2 cemecTp

VYuebnuk: Xumus. 11 kmacce. ba3zosiit yposens: yueonuk / O. C. I'abpuensn., JIsicoBa I'.I'. — M.: JIpocda, 2018

Pa3nen 2 Teopernueckue 0CHOBbI XUMHU

Tema 6. XumMnueckue peakumnu.(24.)

36

Knaccudukarus xumuae-
cKkuXx peakuuid. Oxkucau-
TEJILHO-
BOCCTAaHOBUTEJIbHBIC PEaK-
nuu. CaMocTosTeabHas
paborta.

[1]'naBa
6§1
No7,8
Ctp.98
Camo-
CTOS-
TelIbHas
paborta
«Cocra-
BUTH
ypaBHe-
HUS
OKHCIIH-
TENbHO-
BOCCTa-
HOBH-
TeIIbHBIX

DopMyIMpOBaTh MOHATHE O XMMHUYECKOH pe-
aKIIMHU, €€ pe3yJIbTaTax, OCHOBHBIC OIIpEIEIe-
HUSL.
XapakTepru30BaTh PA3IIMYHBIC TUIIBI XUMHAYE-
CKMX peaKkLMii: peaKIuu pa3JIoKEeHUs, 3aMelle-
HUS, COEMHEHUs], 0OOMEHa, MPUCOETUHEHUS,
TOpEHUs.
MopennpoBaTh OCIIEICTBHS IPOTEKAHUS pe-
aKIIMI Ha OCHOBAHUHU IIPUHAJUIEKHOCTH €€ K
OINPEICIIEHHOMY THILY.
IIpou3BoauTh pacueTsl MApaMeTpOB XUMHUYE-
CKHMX PEaKIIHM.

BbIABIATE CXOACTBA U OTINYMS B PEaK-
UAX OpPraHUYECKUX M HEOPraHWYECKHX Be-
IECTB.

PeryasituBHbie

Knaccudunuposars nHpOpMannio
ONMPAsCh Ha 3a/]aHHBIE KPUTEPHH.
ITo3HaBaTebHBIC

Ctpouts peueBoe BHICKAa3bIBAHUE HA
OCHOBE IIOJTy4Ye€HHOU HH(OpMAaLIUH.
KommyHukaTnBHbIC

[Monyyates wuHbOpMamuio, paboTas B
KOJUIEKTHBE.

CM,PT
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peak-

AN
JlaGopaTopHasi pagora [1]§ 3 JIP Ne7
Ne7. No5
37- CKOpOCTh XUMHYECKHX Pe- Crp.105
aKIMHA. 3aBUCUMOCTE CKO-
38 POCTHU XUMHUYCCKUX PCaAK-
AN OT Pa3TUIHBIX PaKTO-
pOB.
39- O6parumocts xumudeckux | [1]§ 4 T,00, b
peakuuii. XuMHyeckoe
40 PaBHOBECHH.
Tema 7. MeTa/lsibl M HeMeTA/IIbL.(24.)
JlaGopaTopuasi pagota [1]I'maBa | ®opMyIHpOBaTh ONPEIETCHUSA: XUMUYECKAS PeryasitruBHbie JIP Ne8
Ne8. 7. CBSI3b, DJICKTPOHHAS Mapa, HOHBI, KnaccudunupoBaTh NOHITHS Ha OCHOBE
Paccmorpenne 06P33HPB No 1,2,3 | okucieHue, BOCCTAaHOBJIEHUE, KpUCTAJIIIMYE- OIIPEACIICHHBIX KPUTEPHUEB.
MeTalos, BsanMozelct- 5(a,0) | ckas pemieTka. Io3naBaTeabHbIE
BHe MeT%m;(/)IB ¢ paCTnga' Crtp.120 | BeIABIATH 3HAUEHUE PA3NMYHBIX arPEraTHBIX [IpuMeHATh MOTyYEHHbIE 3HAHUS B pa3-
g:;{(;ie;. CT SEEEEZI..XI:-O_ IToaro- COCTO\S’IHI/II\/’I BEILIECTB JJIs1 ObITA, IPOU3BOJICTBA, | JIMUHBIX O0JACTSIX HAYKU U KU3HHU.
MITCCKHE H (bH3HUCCKIE TOBUTH | JKMUBOU MPUPOJIBI. KoMMyHuKaTHUBHBIC
43- cBoiicTBa. O6mue cBoiictea | €000MIe- | OTnHYaTh 0bmue u crenuduieckue peakuun | PopMyIHpoBaTh PEYEBBIC U MHCBMCH-
44 [0y YEeHHs] METAILIOB. HUE XapaKTEpHbIE ISl METAIJIOB U HEMETAILJIOB. HbIE€ BBICKA3bIBAHMUS.
«pOJIb
MeTa-
JIOB B
HUCTOPUHU
YesoBe-
YECKON
[IUBHITH-
3a1un
45- Hemeramner. Ocobennoctu | [1]§ 4 Ne @O, PT
46 crpoenus. OKUCIUTETHHBIC 3,4
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1 BOCCTAHOBUTEJIBHEBIE
CBOIICTBA.

Ctp.123

IIpakTuyeckoe 3ansatue | [1]Pador PT,b
Ne3. a Ne3
47- Pewenne skcnepumen- Crp.224
48 TaJbHBIX 33/1a4 Ha pac-
[I03HAaBaHUE HEOPraHU-
YECKUX BELIECTB.
Tema 8. OcHOBHBIE NOHATHA OPraHu4YecKoi XuMuu U Teopusi CTpoeHHs1 OPraHNYecKuX coeJUHeHn . (24.)
JlabopaTtopHas padoTa [1]OmpIT | XapakTepu3oBaTh OCHOBHBIE 3Tambl pa3BUTUS Op- | PeryiasiTuBHbIE JIP Ne9, b
Ne9. 24,cTp.23 | raHUYECKOW XMMHWH, OPTaHUYECKYI0 XUMHIO ¢ To4Y- | CHCTEeMaTH3UpOBaTh 3HAHUS  HCIONB3YS
W3roroBnenue Mmoaenen 8 'maBa 8 | Ku 3peHUs IpeIMETa U3YUCHHUS. 3a/1aHHBIEC KPUTEPUH.
55- MOJIEKYJI OpTaHUYECKUX §1 ®opMynIHpoBaTh OINpeneieHus, Takue Kak uzome- | [lozHaBaTeIbHbBIE
6 BeniectTs. [Ipenmer opra- pusl, BAJIEHTHOCTb, XUMHUECKOE CTPOEHHE, TOMOJIO- | Vcronp30BaTh pa3inyHble MCTOYHHUKHM HH-
5 HUYECKON XUMHH U TEOpUS TUYECKUU PSiA. (hopMaIuu ¢ 1EeNbI0 MOTyYeHUS 3HAHHA.
CTPOEHUS OPraHUYECKUX DopMynTupoBaTh OCHOBHBIE MOJOXKEHUS Teopuu A. | KoMMyHUKATHBHbIE
coenuHeHnit A.M. bytie- M. BytnepoBa, mpUMEHSTh UX B W3yYEHHH OpraH | AJCKBaTHO OLEHHBAaTh PabOTy CBEPCTHU-
poBa. YEeCKOW XMMHHU. KOB, BBICKa3bIBaTh TOUKY 3PEHMS.
Knaccuduxkarms opranmue- | [1]§ 2,3 CP
CKHX BEIECTB U KIIaCCU(U- No 2
Kalys peakluil B OpraHu- Crp.145
YECKOU XUMUH. Cocra-
57- BUTH Tab-
JUILY
58 «Knaccu-
bukanus
OpraHu-
YECKUX
BELIECTB»
Tema 9. YriieBogopoabl U MX NPUPOAHbIE HCTOYHUKHT
61- Anxansl. 'omonoruueckuii | [1]['maBa | @opMynaupoBaTh OIpeeNeHus: yriaeBoAOpOsl, | PeryjasiTuBHbIE
62 psin, HOMeHKIarypa, xumu- | 9 § 1 Ne | obmas ¢opmyna, crpykrypHas u MousekyisipHas | Knaccupunuposate unpopmanmio, uc-
YECKHE CBONCTBA, IPUMe- 1,23 (GhopMyIbl, anKaHbl, AJIKEHBl, AJKAJAWEHBI, aJIKUHBI, | TIOJIb3Ys Pa3HbIe HCTOUHHUKH.
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HCHHC.

Crp.157
Cocra-
BHUTb TECT
10 TeMeE
«AJka-
HBI»

63-
64

Ankensl. ' oMomornueckuii
psil, HOMEHKIIATypa, XUMHU-
YECKHE CBOKCTBA, IpUMeE-
HEHUE.

§2Nel,2
Crp.162

66

JMeHbl U KaydyKH.

[11§3
IToaroro-
BHUTH CO-
obmeHue
«Hctopus
KaydyyKay

67-
68

AJIKUHBI U apEHBL.

[11§ 4.5
Ne 5
Crp.171
«Cocras-
JIEHUE
TaOJIHIBI
CpaBHH-
TeJIbHAas
xap-Ka
YTIIEBO-
JIOPOJIOB)

69-
70

JladopaTtopHas pa6oTa
Nel0.

[IpupoaHbIe HCTOYHUKH
yTI1eBo0p010B. O3HAKOM-
JIEHUE C KOJIIEKIHEH 00-
pasuoB HedTH.

[11§ 6
Bompocsr
1-7
Crp.184

apeHbl.
XapakTepHu30BaTh aJKaHbl C TOYKH 3PEHUS CTpoOe-
HUSI MOJIEKYJ: CTPYKTYPHOU M MOJIEKYISpHOH (pop-
MyJI.

XapakTepr30BaTh KJIacchl YIJIEBOAOPOJOB C TOUKU
3peHHs 0COOEHHOCTEN CTPOCHUS UX MOJIEKYII.
[Iporuo3upoBaTh XUMHUYECKHE CBOMCTBAa BEIIECTB
COrJIaCHO MPUHAJIEKHOCTH MX K KjaccaM YIJeBO-
JIOPOJIOB.

OnpenenaTs NpUHAAISKHOCT BEIIECTBA K KIIACCY
M0 0COOEHHOCTSAM CTPYKTYPHOTO CTPOCHHSI.
DopMynHpOBaTh CXOJCTBA U OTJIMYUSL CBOWCTB CO-
€IVMHEHNN pa3HBIX KIACCOB, MPUMEHAT HX B OIpe-
JIETIEHUH YTIIEBOIOPO/IOB.

Otnuuath oOmue U crenuUIeckue peakiuu, Xa-
pakTepHbIE U JaHHBIX KJIACCOB YIJIEBOAOPOIOB.
XapakTepHu30BaTh NMPUMEHEHHE YTIJIEBOJOPOAOB Ha
OCHOBE COOTBETCTBYIOIIIMX UM CBOMCTB.

ITo3znaBaTenbHBIE

AHanM3MpOBaTh HATIISTHBIE SBICHUS W MH-
dbopmarro BepOaTbHONM W THUCHMEHHOM
($hopMBL.

KoMMmyHnkaTuBHBIE

JlaBaTh ajmexBaTHYIO OIICHKY paboTe cBep-
CTHHKA, IPUHUMATh Y4acTHE B KOJUJICKTHB-
HOW JeATEIILHOCTH.

b, PT

PT, 1O,

T,b

JIP NelO
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Tema 10. Kucnopoacoaepikariie opraHndecKue COeTMHECHHS

[1]'maBa
10§ 1,2
IToaroro-
BHTH CO-
79- obmenne
80 CrupThl ¥ heHOIBI. «JTaHoIN-
BEIIU-
yaiiiee
Oaro u
CTpaIIHOe
3I10%
JlaGopaTopHasi padora [1]Ombir
81- Nell. 5729
82 CBoiicTBa OJJHOATOMHBIX U CTp’ 739
MHOTOaTOMHBIX CITUPTOB.
JlaGopaTopHasi padora
Ne12. [1]OmbIT
83- N
84 Nzydyenmne cBOMCTB anmbe- 32,cTp.
TU0B U KapOOHOBBIX KHU- 240 § 4,5,
CJIOT
[11§5
CroxHBIe d3QUPHI U KH- c1p206 No
pel.MbIna 1-4

DopMynupoBaTh onpeneneHus: (yHKIHUOHANbHAs
TpymIa, COUPTHL, adbAeruibl, KAPOOHOBBIE KHUCIIO-
ThI, 3QUPBI, YTIEBOIBL.

OnpenensT NpUHAJIEKHOCTh BELIECTBA K KIIACCY
10 HAJTMYUIO (QYHKIMOHAIBHOMN TPYIIIBL.
XapakTepu3oBaTh CIIOCOOBI MOMYYECHHUS Pa3INIHbBIX
KHUCJIOPOACOAEPKAINX OPTaHUYECKUX COCIUHEHU.
DopMyIHpPOBaTh BEIBOABI MPOTEKAHUS XUMHYECKUX
SIBJICHUM U peaKUuil.

[Ipumenenue 3HaHMN 00 OpPraHUYECKUX COETUHE-
HUSX B TTOBCETHEBHOM KHU3HH.

®opMynHpOBaTh 3HAYEHHE KUCIOPOACOAEPIKALIUX
COEMHEHU JUIs1 )KMBOW ITPUPOABI.

PerynasituBHble

@opMyIHpOBaTh BBIBOABI K Pa3IUYHBIM
SIBIIGHUSIM, OIMpasCh Ha TMOJYYEHHYIO HH-
(hopmaruro.

ITo3HaBaTeabHBIE

[MpumensTy nonydeHHyl0 HHQOpMAIHIO B
Pa3TMYHBIX OONACTSAX HAYKH U B )KU3HM.
KoMMmyHHKaTHBHBIE

BricTynaTh co cBO€l TOUKOU 3peHUs nepen
KOJJIEKTUBOM

JIP Nell

JIP Nel2
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JlaGopaTopHasi padoTra

[1]OnBIT

Nel3 35,36
Y-rne;sonm' WX KJIacCU(PU crp-241 § TP Nel3
Kamst ’ 6 Ne 1-7
cTp.212
Tema 11. AzoTcomeprkamniine opraHudeckue coequaeHus. [lomumeps.
®DopmynupoBaTh ompeneneHus: (HYHKIMOHATbHAS
Tpymma, aMuHbI, aMHHOKHUCIIOTHI, (PEpMEHTEHI.
PeryasiTuBHBIE: YMETH CaMOCTOSTEIHHO
OnpenensT NpUHAAJIEKHOCTh BELIECTBA K KIJIACCY
AMUHBI. AMUHOKHCIOTBHI. . MJIaHAPOBATh IIYTH JOCTHDKCHHSA, CaMo- B,®0
0 HAJIMYUIO ()YHKIIMOHAIBHOM PYIIIIHL. ’
CTOATENBHO OIpENeNsITh LEeNU AESITeIbHO-
XapakTepru30BaTh CIIOCOOBI TOTYUCHHUS PA3THIHBIX
N CTH, BbIOMpaTh Haubonee >PPEeKTHBHBIC
a30TcoJiepKalluX OPraHMYECKUX COeTUHEHHH. R
DopMyIHPOBATH BHIBOJBI MPOTEKAHUS XUMUYCCKUX P '
. N Ilo3naBaTeJIbHBIE: COCTABIATH TE3WCHI U
a6 P SIBIICHUH U PEaKITHii. COHCIIEKT TeKCTa
abopaTopHas paboTa [IpumeHneHnne 3HaHWN 00 OpPraHUYECKUX COETUHE- ’
Nol4. . KoMMyHukaTHBHBIE: KOJUIGKTHBHO (hop-
5 . HUSX B TIOBCEIHEBHOM KU3HH. MYJTHDOBATD LEIH 1 3A7A4H YPOKA JIP Nel4
CIKH, XHMHICCKHE CBOH- ®dopMynupoBaTh 3HAYEHHE a30TCOAEPIKANIUX CO- ymp M
cTBa. €IMHEHUH AJI AKUBOU NPUPOJIBIL.
DopMyIHPOBATH OMPENEIICHUS: TTOIUMEPHI, BOJIOK-
Ha, TEPMOIUIACTHI, PEaKTOIUIACTHI, TIACTMACCA, PeryasituBable
CHHTETHYECKUE KayIyKHU. CucremMaTH3UpOBaTh 3HAHUS U IPUMEHSTH
IIpakTH4Yeckoe 3aHsATHE OTan4aTh pa3aTuIHbIC TOJTUMEPHI IO BHEITHUM WX B )KH3HU.
Neq., MpU3HAKaM B OCOOCHHOCTSIM MpoTeKaHus xumuie- | Ilo3HaBaTeIbHbIE PT

Pacmo3naBanme miacTmace
1 BOJIOKOH.

CKHX SIBJICHHH.

DopMynHpOBaTH 3HAYEHNE UCKYCCTBEHHBIX U CHH-
TETUYECKHUX TTOTUMEPOB JIJISI OKPYKAIOIICH CpeIbl,
OBITa ¥ KUBOW MTPUPOJIBL.

HpI/IMCHHTL NOJIYYCHHBIC 3HAHUA B pa3iny-
HEIX 00J1aCTAX HaYyKW U )KU3HU.
KOMMyHI/IKaTI/IBH])Ie

PabGorats B nape 1 B KOJIJICKTHUBC.

22




JAuddepennupoBanHbIi
3ayeT.

®Dopma arrectanum: JuddepenunpoBannblii 3a4éT

[Tpu oopmieHun paboueii mporpaMMbl ObLUIHA UCTIONIB30BAHBI CIEAYIONINE YCIOBHBIE 0003HAYCHHUS:

KP-kontponsHas pabora b-Oecena ®O-dpoHTaNBHEII OMPOC
T-tect PT-pabota B tetpagu  KP-xkonTponsHas pabora
CP- camocTositenbHass pabora WMO-uHAMBUIYaTbHBIN OMPOC
[1P — npakTudeckas pabora JIP —maboparopnHas padota
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Onucanue MaTepraJIbHO-TEXHNYECKOM 0a3bl

Aynuropus Ne 212 - yyebHast ayAuTOpHs AJsl IPOBEICHUS TEOPETHUECKHUX 3aHsI-
TUH (YPOKOB), MPAKTUYECKUX 3aHSTHI, TPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U MPOMEXKYTOUHOM arrecTanuu. KaOnHer XuMuu u OMOJIOTHH.

OcnaieHHocTh: Kommuiekt mebenu, nepuoanueckas tabnuua .M. Menaeneesa,
yueOHble MaTepHuallbl, BUAEOMATEpUal, MPE3EHTALUU, KOMIUIEKT y4eOHO-HaIJIIHBIX
nocobmii: «Monea aToMOB 3JIEMEHTOB, MOJEKYJbl BEIIECTB, KPUCTAIMUYECKHE
pPEIETKNY», XUMHUYECKas MMOCY/1a, XUMHUYECKUE PEaKkTUBbI. [lepcoHaNbHBIN KOMIIBIOTED,
MYyJIBTUMEIUIHHOE 000PYyI0BaHUE.

MeToanyeckue MaTepUuaJIbl

Dpoumanvuslil ONPoOc, YCMHulll onpoc, beceoa, paboma y 00CKU

[Ipy MHAMBUAYaNIbHOM OIPOCE MpENoAaBaTeNlb BbI3bIBAET OOydarollerocs K
JIOCKE, KOTOPOM O0ydJarouuicsi MoJIb3yeTCs JIg TOTO, YTOObI cleaTh HEOOXOau-
Mble 3anucu. OTBeT O0Oy4Yaromierocsi BhICIYIIMBAET Bcs rpynna. OmmuOKH, T0my-
HIEHHbIE 00YyYaroUIMMCs, KOJUIEKTUBHO aHAJIU3UPYIOTCS M UCHpPaBIsOTCS. DpoH-
TaJbHBIM OMPOC 3aKIIFOYAETCA B BBI30BE MHOTMX OOYYaIOIIMXCS IJIs1 OTBETA HA BO-
IIPOCHI 10 pa3jesiaM XUMHH, TpeOyrolue HeOOIbIIOro Mo 00beMy OTBETa (HapH-
Mep, OIpejesieHre kaHpa U (opMbl COUMHEHHMS], €r0 aBTopa M T. I1.). Yaie Bcero
ONpOC MPOBOAUTCA Il NMPOBEPKU MaTepuala, KOTOPBIM HYKHO 3allOMHHUTH WM
0€3 KOTOPOro HEBO3MOKHO YCIIEHUTHOE MPOJIBUKEHUE BIIEPE] B U3YUEHUU JUCILIMII-
JIVHBI.

[enbto ycTHOTO coOecefoBaHHUsl ABIAIOTCS OOOOIIEHHE U 3aKpeIryieHHE H3Y-
YEeHHOr0 MaTepHalia 1o pasaenam XumMuu. 1Ipu noArotoBke cienyer ucronb30BaTh
JIEKIMOHHBIN MaTepuai u yueOHyto naurepatypy. Cieayer BHUMATEIbHO IPOYECTh
CBOW KOHCIIEKT JIEKIIMHU 10 U3y4aeMOM TEME U PEKOMEHAYEeMYI0 aureparypy. [lpu
ATOM BaKHO HAyYMTBCS BBIAEIATH CAMOE INIABHOE M COCPENOTAYMBATH HA HEM OC-
HOBHOE€ BHUMaHuE MpU MoArotoBke. C HE3HAKOMBIMH TEPMUHAMHU U MOHATHIMHU
CJIeAyeT O3HAKOMUTHCS B IIPEAIATa€MOM INIOCCAPUH, CIOBAPE WJIIM SHIIUKIIONEIUN.
OTBeT Ha KaXJblil BOPOC JOHKEH OBITh JOKA3aTEeIbHBIM U apTyMEHTHPOBAaHHBIM,
oOy4aroniemMycst Hy’)KHO YMEThb OTCTauBaTh CBOIO TOUKY 3peHus. OOydaroniemycs
HAJUJIEKUT XOPOILIO MOATOTOBUTHCS, YTOOBI UMETh BO3MOKHOCTh I'PAMOTHO U MOJI-
HO OTBETUTh HAa 3aJaHHBIE €My BONPOCHI, CYMETh CHENaTh BBIBOABI M IOKA3aTh
3HaYMMOCTb JaHHOW MpoOJeMBbl Uil u3ydaemoro matepuana. Ho nis toro uroost
IPAaBUJIBHO U YETKO OTBETUTh Ha MOCTABJICHHBINA BOIPOC, HEOOXOAUMO MPABHIIBHO
YMETb I0JIb30BAThCs YI€OHOM U JOMOIHUTENBHOMN JIUTEPATypOH.
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Tecm no xumuu

Kax u mobas npyras ¢opma NoAroTOBKM K KOHTPOJIIO 3HAHUM, TECTUPOBAHUE
UMeEET psii 0COOEHHOCTEH, 3HAHUE KOTOPBIX MTOMOTAET YCIEUIHO BBIMOJIHUTH TECT.
MOo>XHO JaTh ClIeyIOIIUEe METOINYECKUE PEKOMEHIAIUU:

* IIpexne Bcero, cienyeT BHUMATEIbHO U3YYUTh CTPYKTYPY TECTa, OLICHUTH
00BbeM BpPEeMEHH, BBIJCISIEMOTO Ha IAHHBIN TECT, YBUJIETh, KAKOTO TUIIA 33J]aHUS B
HEM CoJiepXKaTcsl. DTO IOMOXKET HACTPOUTHCS Ha palboTy.

e JIyumie HayMHATH OTBEUYATh HA T€ BOMPOCHI, B MPABUILHOCTH PEIICHHS KOTO-
pBIX HET COMHEHHWH, MOKa HE OCTAHABIMBASCH HAa TEX, KOTOPHIE MOTYT BBI3BATH
JIOJITUE Pa3ayMbsi. DTO MO3BOJUT YCIOKOUTHCS U COCPEAOTOUYHUTHCS HA BBITOJIHE-
HuM 0oJiee TPYAHBIX BOIIPOCOB.

* O4eHb BOXHO BCETJa BHUMATEIILHO YUTAaTh 33JIaHUS 10 KOHIIA, HE TBITASCH
MOHSATH YCJIOBUS «I10 MEPBBIM CIOBaM» WM BBIIIOJIHUB MOJOOHbIE 3aJaHUs B Mpe-
JBIIYIINX TECTUpOBaHMIX. Takas cremnika HepeJIKo MPUBOJUT K JOCATHBIM OILIUO-
KaM B CaMbIX JIETKHX BOIIPOCAX.

* Ecnu Bbl He 3HaeTe OTBETa Ha BONPOC WM HE YBEPEHBI B MPABUIBLHOCTH,
CJIEIyeT MPOMYCTUTh €T0 U OTMETUTD, YTOOBI IIOTOM K HEMY BEPHYTHCH.

* [Icuxosoru Takxe COBETYIOT AyMaTh TOJIBKO O TeKylieM 3agaHuu. Kak mpa-
BUJIO, 33J]JaHUsI B TECTaX HE CBS3aHbI JPYT C IPYTOM HEMOCPEICTBEHHO, MOATOMY
HE0OXOMMO KOHIIEHTPUPOBATHCS HA IAaHHOM BOIIPOCE M HAXOJIUTh PEIICHUS, IO~
XOIAIllMe UMEHHO K HeMy. Kpome Toro, BBIOTHEHHE 3TOM PEKOMEHAALMH JACT
€IIe OJUH TICUXOJIOTMYECKUM 3P(HEKT — MO3BOJUT 3a0BITh O HEYyJlaue B OTBETE Ha
IpeabIAYIIUIA BOIIPOC, ECIM TAKOBAask UMEJa MECTO.

* MHorue 3aganus MOXKHO ObICTpEe PEIINTh, €CJIM HE UCKAaTh Cpa3y MpPaBUIIb-
HBI BapuaHT OTBETA, a MOCIEAOBATENIbHO UCKIIIOYATh T€, KOTOPBIE SIBHO HE MOJ-
XonaT. MeToa MCKIIIOYEHUS MO3BOJISIET B UTOT€ CKOHIIEHTPUPOBATh BHUMAaHUE Ha
OJTHOM-JIBYX BEPOSITHBIX BapUaHTaX.

* PaccuuThiBaTh BBHITIOJIHEHHUE 3aJaHUN HYXKHO BCErlla TaK, 4TOOBI OCTaJoCh
BpeMs Ha MPOBEPKY M J0paboTKy (mpumepHo 1/3-1/4 3ammaHupoBaHHOTO BpeMe-
Hu). Toraa BEpOATHOCTh OMUCOK CBOAMTCS K HYJIIO U UMEETCS BpeMsi, 4YTOObI Ha-
OpaTh MakCUMyM OajJIOB Ha JIETKMX 33JJaHUAX M COCPEIAOTOUYUTHCS HA PEIICHUH
OoJee TPyAHBIX, KOTOPbIE BHAYAJIE TPUIILIOCH POMYCTHUTD.

* [Ipormecc yraapiBaHus MPAaBHIIBHBIX OTBETOB JKEJIATCILHO CBECTH K MUHUMY-
My, TaK Kak 3TO YpeBaTO TEM, YTO 0Oyyaromuiics 3a0y1eT O rI1aBHOM: YMEHUU HC-
M0JIb30BaTh UMEIOUIUECS] HAKOIUICHHBIE B yUeOHOM MpoLecce 3HaHus, U OyJeT Ha-
NeAThCs Ha ynady. Ecnm yBepeHHOCTH B MTPaBUIILHOCTH OTBETA HET, HO HMHTYUTHB-
HO TIOSIBIIICTCS TIPEAMIOYTCHHE, TO TICUXOJIOTH PEKOMEHAYIOT JOBEPSITh HHTYHUIIUH,
KOTOpAasi CYUTAETCS TIPOSBIICHUEM TTYOMHHBIX 3HAHUH W OIBITa, HAXOISIIUXCS Ha
YPOBHE IOJCO3HAHUS.

[Ipu moATrOTOBKE K TECTY MO XUMHH HE CIEAYET MPOCTO 3ay4ynBaTh, HEOOXO -
MO TIOHSITh JIOTMKY H3JI0)KEHHOTO MaTepuana. ITOMY HeMajo CIOCOOCTBYET CO-
CTaBJICHUE Pa3BEPHYTOrO ITUTaHA, TAOJHI], CXEM, BHUMATEIbHOE M3YYCHHE MaTe-
puana. Bonbinyto moMoIs OKa3bIBAIOT OMYyOIMKOBaHHBIE COOpPHHKK TecToB, UH-
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TCPHCT-TPCHAKCPLI, IMO3BOJIAIOIINC, BO-IICPBLIX, 3dKPCINTL 3HAHWA, BO-BTOPLIX,
HpI/IO6p€CTI/I COOTBCTCTBYIOIIHUC IICUXOJOTHYCCKHUC HABBIKH CaMOPECTYJISAIUKU U Ca-
MOKOHTPOJIA. MMeHHO Taku€ HAaBBIKM HE TOJIbLKO ITOBBIIIAIOT 3(1)¢)€KTI/IBHOCTB o J1-
I'OTOBKH, ITIO3BOJIAIOT Ooee YCIICIIHO BCCTHU cebs BO BPCM:I BBITIOJIHCHUA TCCTA, HO
)41 BOO6III€ CHOCO6CTBYIOT Pa3BUTHIO HABBIKOB MBICIIMTEIIBHOM pa60T51.

Koumponvhas paboma (camocmosmenvhas paboma, paboma ¢ KapmouKamis)
no Xumuu

KontponbsHas pabota (camocTosiTenbHas paboTa, paboTa ¢ KapTOYKaMH) SIBIISI-
eTCsl OJTHOM U3 COCTABIISIIOIIMX Y4€OHOM JEATeTbHOCTH OOYyYaromierocsi o OBlia-
neHuto 3HaHusIMH. K ee BBIMOJIHEHHIO HEOOXOJUMO MPUCTYNHUTh TOJBKO IOCIHE
U3YYEHHUS Pa3/IesioB XUMHUHU.

[lenpr0 KOHTPOJILHOM pabOTHI (CaMOCTOATENHHON pabOThI) SBISETCA OMpElie-
JIEHUsI KaueCTBa YCBOEHUS JIEKIIMOHHOTO MaTepualia U 4acTu JAUCLUHUIUIMHBI, pe.-
HA3HAYEHHOM JJI1 CAMOCTOSITENIbHOTO U3yUEHUSI.

3amaun, cTodAlMe nepea oOydaroIuMes NPy MOJATOTOBKE M HAllMCAaHUU KOH-
TPOJILHOM pabOTHI (CAMOCTOATENHHOM paboThI):

1. 3aKkperyieHre MOJIy4eHHbIX paHee TEOPETUUECKUX 3HaHUM;

2. BbIpa0OTKa HABBIKOB CAMOCTOSITEIbHON padOThI;

3. BBISICHEHHE NOJATOTOBJIEHHOCTH OOyd4aromierocs: Kk Oyaymen NmpakTH4ecKOM
pabore.

KoHTposibHbIE pabOTHI (CaMOCTOSATENbHBIE PAOOTHI) BBITOJHSIOTCS B ayIHUTO-
puu, 10J1 HaOIIOJEHUEM MpenoaaBaTeia. Tema KOHTPOJIbHOU paboThl (CaMOCTOS-
TETbHON pabOTHl) M3BECTHA U IPOBOAUTCS OHA TI0 CPABHUTEIHFHO HEIAaBHO U3yUCH-
HOMY MaTepuay.

[IpenogaBaTenb TOTOBUT 3aJaHMsI TMOO MO BapuUaHTaM, JIMOO WHIUBUAYATbHO
Ui Kaxzaoro obyvatomierocs. Ilo conepkanuio pabora MOXKET BKJIIOYAaTh Teope-
TUYECKUI MaTepuai, 3aJaud, TeCThl, pacUeThl U T.I. BBHIIOJHEHUIO KOHTPOJIbHOU
paboTHI IPEAIECTBYET HHCTPYKTAX MIpernogaBaTes.

KiroueBbiM TpeOoBaHHEM NpPU MOJArOTOBKE KOHTPOJIBHOW paboThl (camocToSs-
TEJIHLHOW palbOoThl) BHICTYIA€T TBOPUYECKUN MOAXOM, YMEHHE 00padaThIiBaTh U aHa-
JAU3UPOBATh UHPOPMAIIHIO, JeJIaTh CAMOCTOATEIbHbIE BHIBObI, 0OOCHOBBIBATH 11€-
necoobpa3zHoCTh U A((PEKTUBHOCTh MpeajaraeMblX PEKOMEHAAIMNH W perieHui
npo6iieM, 4€TKO U JIOTUYHO M3J1araTh CBOM MbICIU. [[0ATOTOBKY KOHTPOJIBHOU pa-
00ThI (CaMOCTOATENHHON PabOThI) CleyeT HAaYMHATh C MOBTOPEHUS COOTBETCT-
BYIOIIETO pa3jiesia o0 XUMHUH, YIeOHbIX MOCOOMH MO TaHHOW TeMe U KOHCIIEKTOB
JICKIIUH.

Teopueckoe 3a0anue (3anonHenue madbauyvl, paboma 6 mempaou)

CocragieHue cBoJIHOM (0000IIAOIICH ) TaOJIUIIBI 10 TEME — ITO BUJ CAMOCTOSI-
TEJIBHOW paboThI MO cUCTEMAaTU3aluu 00bEMHON MH(DOpMAIMU, KOTOpasi CBOJUTCS
(00obmIaeTcsi) B paMKu TaOauIbl. B paMkax CBOJHOW TaOIMIIBI MOTYT HATJISITHO
OTOOpaKaThCs KaK pa3zelibl OJHOM TeMbI (OTHOTUTAHOBBIA MaTepuani), Tak U pas3-
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JIeNbl pa3HbIX TeM (MHOTOIUIAHOBBIM MaTepuai). Takue TaOIUIbl CO3AI0TCA Kak
MOMOIIb B U3y4YE€HUU OO0JIBIIOTO 00beMa yueOHOro MaTtepuaa, xkenas IpuaaTh eMmy
ONTUMAJIbHYIO (POpMY JIJIsl 3aIIOMUHAHUS.

Yacts MaTepuaia o COCTaBJICHUIO CBOJHON TaOIUIBI MOXKET OBITH OTpesese-
Ha TIpenojaBareneM (Kakue 0ObEeKThI, MPOLECChl U IO KAaKUM KPUTEPHUSIM CpaBHHU-
BaTh), a Jpyras 4yacThb MaTepuala nojoupaercsa Bamu camocTosTeIbHO TIOCIIE U3Y-
YEHHSI COOTBETCTBYIOIIETO Y4eOHOTO MaTepuaia u3 pa3aesioB XUMUH.

[IpenogaBaTens MOXKET TaK)Ke OMPEACIUTH TOIBKO O0BEKTHI CpaBHEHUs, a Bam
OyZeT HEOOXOAUMO CaMOCTOSITENIBHO ONPEACIIUTh 0 KAKUM KpuTepusiM Brl Oyne-
T€ TMPOBOJIUTH CPABHEHHUE YKA3aHHBIX OOBEKTOB.

AJNTOpUTM CaMOCTOSITENIbHON paboThl MO COCTaBICHUIO CBOAHOHN (060011aro-
11eH1) TaOIUIIBL:

1. BHuMaTenpHO MpoYnTaiiTe y4eOHBIM MaTEpHAII IO U3y4YaEMOM TEME XUMUHU.

2. Ilpoananusupyiite y4yeOHBII MaTepuas, BbIIBUTE HEOOXOAUMbIE M JOCTa-
TOYHBIC JUIsI 3aIIOJTHEHUSI CPABHUTEIBHOM TaOIUIBI CBEACHUS (XapaKTepHbIE NpU-
3HAKH, YE€PThI, BUJIBI U T.11.).

3. O3HaKOMbTECH C 00pa3oM opopMIICHUS TAOIULIBI (TIPY HATUYHHN).

4. [lponymaiiTe U HadepTUTe CETKY TaOnuipl. OOO03HAUbTE 3aroJIOBKU rpad
TaOIHIIBI.

5. 3anosiHUTE TAOIHITY.

Copepxanne TaOIUIBI TOTHOCTHIO JOJKHO COOTBETCTBOBATH 3a/IaHHOI TeMe.
He ciemyeT BHOCUTH U3MHUINHION WH()OPMAINIO, HE TIPUHAJICKAIIYIO pacCMaTpH-
BAEMOM TEME.

[IpencraBieHHBI MaTepual U3 pa3/ie]IOB XUMHUHU JTOJDKEH OBITH KPaTKO U Ja-
KOHUYHO C(POPMYJIMPOBAH.

He nomyckaiiTe mycThIX HE3aMOJHEHHBIX Ipad.

6. [IpoBepbTe CTPYKTYpUPOBAHHOCTh MaTepuaia, HAJIMYKE JIOTUUECKOU CBS3H
U3JI0KEHHOU MH(pOpMaIuu.

OueHnovnbie MaTepuasbl Npu GopMHUPOBaHMH PadoUeil MPOrpaMMbl
Jducuuniunst b/1.7 Xumus

2 ceMecCTp

IpakTnueckoe 3anaTue Ne3 nmo reme: «PemeHne 3KCIIepUMEHTANBHBIX 3a7a4 HA
pacrio3HaBaHWE HEOPTraHUYECKUX BELIECTBY.

[{em ypoka: yMeTh JOKa3bIBaTh OMBITHBIM ITyTEM COCTAB M3YUEHHBIX BEILIECTB, IPO-
BOIIUTH PEAKIIMN MEXy BEIISCTBAMH B PacTBOPE, MOMyJaTh HOBBIC BEILIECTBA M3 MMEIOIIIHXCS
|PCaKTUBOB; 3aIKCHIBATH YPABHEHHUSI PEAKIIMI B MOJICKYJIIPHOM, HOHHOM; TPOBOJIUTH HAOITFO-
JICHVST; JIeJIATh BBIBOJIBI; CTIOCOOCTBOBATH COBEPIIICHCTBOBAHHIO YMEHHST OCYIICCTRIISITH CaMO- 1
B3AMMOKOHTPOJIb 32 PE3YJIBTaTaMi TPOBEICHHONO XMMHYECKOTO KCTIPUMEHTA, YMEHHSI CBOC-
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BPEeMEHHO O(hOPMIITH OTUET O TIPOJIENIAHHOM paboTe, PaIMOHATIEHO PACTIPETIENsis CBOE BPEMST; CO-
OMronATH NpaBkIa Mo TEXHHUKE OE30IMaCHOCTH; pa3BUBATH MHTEPEC K M3YUEHHUEO MPE/IMETA.

CrpykTypa ypoka:

1.OpranuzatmonHbli otan (1-2 MUHYTHI)

[IpuBercTBUE, OIpEEiCHNE OTCYTCTBYIOIIHX, ITPOBEPKA TOTOBHOCTH YYaIlIUXCSl K
YPOKY, TIPOBEpKa MOATOTOBICHHOCTH KaOWHETAa K TMPOBEICHUIO MPAKTHYECKON PaboTHl,
OpraHu3aITsi BHUMAHWUSI.

2.2Tar npoBepKy JJOMAIIIHETO 3a/jaHus (5-6 MUHYT)

Ha mom yuanmwimvcst ObII0 3a/1aHO: COCTaBUTH TUIAH PEIICHUS SKCTIEPUMEHTATLHBIX
3a/1a4 ¥ 3aIcaTh ypaBHEHUS! COOTBETCTBYIOIIMX PEAKIIUH.

B Teuenne mzyuenus Tembl "Metamibl! yuuTeNieM akKIEHTUPOBAIOCH BHUMAHUE
yUalyXxcs Ha BOMPOCAX M YPABHEHUSX XUMUYECKHX PEAKIMH, KOTOPhIE MOTYT BCTpE-
TUTBCA B MMPAKTUYECKUX paboTax. B TeTpaisx ydaimmxcst BeIIEIIEH JIMCT, T1IE€ OHU 3aITUChI-
BAIOT COOTBETCTBYIOIIUE YPABHEHUSI PEAKIUi. ITUM MaTepyalioM y4YallluMcsl peKOMEH-
JIOBAHO TIOJIL30BAThCS MPU BBITTOTHEHUH MTPAKTUIECKON pabOTHI.

3. Drtar noBTOPEHUS TEXHUKH O€30TIaCHOCTH IPU BBITIOJIHEHUHA XUMUYIECKOTO IKC-
niepuMenTa (4-5 MuHyT). JleMoHCTpars pe3eHTalu U (PPOHTATHHBIN ONPOC YUAITUXCSL.

4. Dran pacnipe/ieNieHus 3a/JaHU 110 BapUAHTaM U CTETNIEHH CJIOKHOCTH.

OTan BBINOJIHEHHUS IPAKTUYECKON paboThl M OPOPMIICHHS OTYETA.

5. Otan uHMOPMUPOBAHMS yUAIIUXCS O JIOMAIIIHEM 3aaHuu. KpaTkuil HHCTpYK-

TaK TI0 BHITIOJTHEHUIO JIOMAIITHETO 3a,/TaHHS.

Xoxa ypoka

I Opraamzanmonnsiii MoMeHT. [loaroroBka k nmpoBeaeHUI0 MpaKTHye-
CKOi1 padoThl.
(1-2 muH)
1. Tlpuserctye. Yuuresb MpoBepsieT TOTOBHOCTH OOYUAFOLIAXCS K YPOKY
2. Opraamsanysi BHUIMaHYS, OCTAHOBKA TS YPOKa

Il.(5-6MuH)  Becena o xoze mpoBeieHuUsT padOTHL:

Kaxue TpyaHoCTH y Bac BOSHUKIIM MPU MOJTOTOBKE 337aHUi MPAKTUUECKON Pabo-
TBI?

Kak moxno onpenenuts PH+ - cpeny pactsopa?

Kakue peakumy Ha3bIBatOT KAYECTBEHHBIMU?

Kakue kauecTBeHHbIE PEaKTHUBbI BbI 3HACTE JUIS OMPEACIICHNS! KATHOHOB U AHUOHOB?

1. (5vun) HHCTpyKTaX 10 TEXHUKE OE30MaCHOCTH P PaboTe ¢ KUCIOTaMU, 11ie-
JIOYaMH, COJISIMH, JTAOOpaTOPHOM TIOCY/IO,  HarpeBaTeIbHBIMU MPUOOPaMU.

IV. Pacnpenenenust 3a1aHuii 10 BADMAHTAM U CTENIEHH CJI0KHOCTH.
IIpoBeneHune mpakTHUeCKOii padoTsl. (15 —20 muH)

Beimonnsiem Bee AeiCTBIS, ONMCAHHBIE B YUCOHUKE. YYallecs JT0/DKHBI PacTio3HATh
BbIJJAHHBIC BEILIECTBA, TIPH 3TOM, UM HEM3BECTHO B KaKOM MOCIIEA0BATEILHOCT OHH Pacro-
JiokeHbl. OOy4arorecs: paOoTaroOT B TIApe ¥ MOTYYaArOT 33 IaHFS TI0 BAPUAHTAM.
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1 BapuanT

B Tpex BbImaHHBIX MPOOMpKax HaxomsuTcs TBepabie Oenmbie BemiectBa: NaOH.
K,CO03, BaCl,. Jlns pacrio3HaBaHusl JaHHBIX COCMHEHUI pacTBOpUM MX B Boze. Ilocie
ATOrO J100ABUM BO BCE 3 MPOOUPKHU PacTBOp CepHOM KUCIOThL. [1o pe3ynbraram BU3y-
AJTbHBIX HAOJIIOJICHHUH ClIelIaéM BBIBOJI O COSMHEHUSX, HAXOISIIUXCS B IPOOUPKaX:

a) 2NaOH + H,S0, = Na,S0, + 2H,0

2Na* + 20H- + 2H* + S0,°- = 2Na* + S0,*- + 2H20

OH- +H" =H,0

Het BuanMbIX m3MEeHEHUH, HO €CITH MOTPOTaTh MPOOUPKY pyKaMH, MOXKHO TTO-
YyBCTBOBATh TEILIO, T. K. PEAKIIMA HEHUTPAIHM3AINU SBISIOTCS 3K30TEPMUYCCKUMM,
MIPOTEKAIOT CO 3HAYMTEIHLHBIM BBIJICIICHUEM TeIUIa. B 4ucTyr0 mpoOupKy MOMECTHTh
CHOBA 3TO BEIIECTBO M IO KarlisiM 00aBUTh MHAUKATOp (eHON(TaeHH, pacTBOP
CTaHET MAJMHOBBIM IIBETOM, 3HAYMT 37€Ch IIIEJI0Yb.

6) K2C03 + 2H2804 = K2804 + H20 + C02

2K* + CO04%- + 2H" + S0,%- = 2K* + S0,%- + H,0 + CO0,
CO04%- + 2H" = H,0 + CO,
B nanHOM citydyae, HaOIr0/1aeM BBIJICJICHHE YTJICKUCIIOTO rasa.
B) BaCl, + H,S0, = 2HC1 + BaS0y,,
Ba®* +2C1- + 2H" + 250,%- = 2H" + 2CL- + BaS0y,
Ba”™" + 2S0,” -= BaS0,,
HaoGromaem BeIzieIeHHE O€JIOro OcajKa.

2 BapHAHT

B Tpex BeImaHHBIX TIPOOHpPKaxX HAXOAATCs TBepAble Oenbie BemiecTBa: Na2SO4.
CaC03, KCI. [Jlns pacnio3HaBaHUS TaHHBIX COSIMHEHUI PacTBOPUM UX B Boje. B of-
HOU TIpOOMpPKE B BOJIC HE PACTBOPUTCS TBEPIOE BEIIECTBO, 3HAYMT ITO KapOOHAT KajTh-
must. [locre aToro 106aBuM B YHCTYIO IPOOUPKY HCCIIEyEMOE BEIIECTBO U O KAILIsIM
J00aBUM PEAKTHBBI , TIOKA3bIBAIOIINE KAYECTBEHHBIN aHAIN3 Ha aHUOHBI 3THX COJICH,
st atoro ucnonszyeM : HCL, BaCL2 . [To pe3ynpTatam Bu3yaibHBIX HAOJIIOICHUI
ClIEJIaeM BBIBOJ] O COCMHEHUSIX, HAXOISIIUXCS B POOHPKAX.

1) B onny u3 HuX 100aBUM pacTBOp XJIOpUAa Oapusi U €CIIM TaM HaXOJSATCS
CyJIb(haT-aHUOHOB, TO BBIMAJICT OCIIBIA 0CATOK CYb(haT Oapus:

Na,S0, + BaC1, = 2NaCL + BaSO4 | 2Na* + S0, + Ba® + 2CL =
BaS0,, + 2Na" + 2CL-

Ba®* + S0,%- = BaS0,

2) B npyryio mpoOupKy HpHILEM PacTBOP COJITHOM KHCIIOTHI, €CJIA BbIJIe-
JITCS Ta3, 3HAYMT 3TO KapOOHAT KAJTBITHS:

CaCO; + 2HCL = CaCL, + H20+CO2 Ca® + CO3 % + 2H+ +2CL-
= Ca*" + 2CL- + 2H20 + CO2

CO3 2- + 2H+=H20 + C02

3)B ocraBmietics mpoOupKe METOIOM UCKIIOUEHUS Mbl OOHApYKMBaeM XJIO-
U KaJusl WM MOXKHO JT00aBUTh K HEM3BECTHOMY BEIIECTBY HUTPAT cepedpa, mpu
ATOM BBITIAJET OCIIBIM TBOPOKHUCTHIN OCATOK- XJIOpHA cepedpa.
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KCI + AgNO03 = KNO03 + AgCl] K+ + CL- + Ag+ + NO3- = K+
+ N03- + AgCl |

Cl- + Ag+ = AgCl|

HaGmnronaem BbiieneHue 6eoro TBOPOKUCTOrO OCaIKa.

3 BapuaHT

B Tpex BbIIaHHBIX MpOOMpKaX HaXonIATCs TBepjable BerecTBa: Na2SO04.
CaCo03, Ba(NO3)2. Jlns pacrio3HaBaHHs JaHHBIX COCIMHCHUN PACTBOPUM HX B BO-
ne. B omHo# mpoOupke B BOAE HE PACTBOPUTCS TBEPIOE BEIMICCTBO, 3HAYUT ITO
KapOoHat kanmbius. [locie 3Toro 706aBUM B YUCTYIO IPOOUPKY HCCIEAYyEMOE Be-
IIECTBO U IO KaruIsiM J0OAaBUM PEAKTUBHI , MOKA3BIBAIONINE KAUECTBEHHBIA aHAIH3
Ha aHUOHBI ATUX coyeil, s sToro ucnonsdyeM : HCL, BaCL2 . 1o pe3ynbraTtam
BU3YaJIbHBIX HAOJIOICHUN CIIeTIaeM BBIBOJ O COCAMHEHUSIX, HAXOISAIINXCS B TIPO-
OMpKax.

1)B onny u3 HUX 100aBUM pacTBOp XJIOpHa Oapusi U €clid TaM HaXOJsuTCs
Cynb(aT-aHUOHBI, TO BBIMAAET OB 0CaoK cyibdaT oapus:

Na2S04 + BaC12 = 2NaCL + BaS0O4 | 2Na+ + S042- + Ba2+ + 2CL
= BaS04 |+ 2Na+ + 2CL-

Ba2+ + S042- = BaS04 |

2)B apyryto npoOupKy NPpUIBLEM PACTBOP COJISTHOM KUCIIOTHI, €CJI BBIJEIHUT-
cs Ta3, TO ATO KapOOHAT KaJIbIIHUs:

CaCO3 + 2HCL = CaCL2 + H20+CO2 Ca2+ + CO3 2- + 2H+
+2CL- = Ca2+ + 2CL- + 2H20 + CO2

CO3 2- + 2H+ = H20 + C02

3)B ocraBuielicsa TpoOUpPKE METOJIOM HCKIOYEHUSI Mbl OOHAPYKMBAEM HUT-
pat Gapusi.

4 BapuaHT

B T1pex BwimanHbix mnpobOupkax Haxonsarcs pactBopsl: NaCL, ALCLS3,
FeCL3. [lns pacnio3HaBaHUs JJaHHBIX COCAMHEHUN UCIIOIB3YeM THAPOKCHI HATPHSI.
[Tocne aToro 106aBUM B YHUCTYIO MPOOUPKY UCCIETYEMOE BEIECTBO U MO KarlIsiM
nobasiisieM 11enous Jlo pesynpraTaM BU3yalbHBIX HAOMIOJECHUN CeIaeM BBIBO O
COCIMHEHUSX, HAXOSIUXCS B IPOOUPKAX.

1) Ecnu 5T0 BemecTBO XJI0pua HATPUS, TO BUAUMBIX U3MEHEHHI HEe OyIeT.

2)Ecnu B mpoOupke XJIOPUA aTIOMUHHUS, TO BBITAACT OCNbIA CTYICHUCTHIN
ocanok ruapokcuaa amomunus (1),

AIC13+3NaOH+=Al(OH)3 | +3NaCl

AL3+ +3CL-+3Na++30H-+ =AL(OH)3|+3Na++3Cl-
AL3++30H-=AL(OH)3|

3) Ecnu sto BemectBo xyopup sxeneza (1), To Bemager Oypwiii ocamok
rugpokcu xenesa (1)

FeCl3+3NaOH=Fe(OH)3 |+ 3NaCl

Fe+3 +3CI-+3 Na-+OH- = Fe(OH)3|+3Na++3ClI- Fe+3+ OH- =

Fe(OH)3]
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JUist oOHapyX’eHusl KaTHOHOB Fe3+ NpHMEHSI0T KOMIUIEKCHOE COEIHMHEHHE
— kentyto kKpoBsHyto coiib K4[Fe(CN)6]. B pactBope oHa AucCOlMUPYET HA HO-
HBI:

K4[Fe(CN)6] — 4K+ + [Fe(CN)6]4—

[Ipu B3aumopeiictBuu noHoB [Fe(CN)6]4— ¢ katuonamu Fe3+ oOpasyercs
TEMHO-CUHHUH 0CaJIoK - OepIMHCKas JTa3yph:

3[Fe(CN)6]4— + 4Fe3+ = Fed4[Fe(CN)6]3]

III. Odopmiienue npakTudeckoii padorsl. ( 10 MuH)

(ITocnie mpoBeneHust pabOThI, CHENAaTe BBIBOJ, 3alMILIUTE BCE PE3YJIbTAThl B
TeTpajb, yoepute pabouee MecTo.)

JlomaiHsisi padoTa: NOArOTOBKA K KOJUIOKBUYMY

JlaGopaTopHas padora Ne9.
N3rortoBiienne Moenei MoJIeKyJl OpraHMuecKux BelecTB. [Ipeamer opranu-
YECKOW XMMHH U TEOPHUS CTPOEHHUS OpraHndeckux coeaquuennii A.M. bytieposa.

Ileny: TOCTPOUTH MIAPOCTEPKHEBBIE U MACIITAOHBIE MOJIETTM MOJIEKYJ MEp-
BBIX TOMOJIOTOB MPEJEIbHBIX YIJIEBOAOPOIOB U UX TaJIOTCHONPOU3BOAHBIX.

Memoouueckue ykazanus.

JJist mOCTpoeHusT MOJIeTIeH UCTIONb3YHTE JIETall TOTOBBIX HAOOPOB WU
MIacTUiIuMH ¢ nanoukamu. lllapuku, WMUTHpyrOIIME aTOMBbI YIJIEpOAA, TOTOBST
OOBIYHO U3 TUTACTWJIMHA TEMHOW OKPACKH, IMIAPUKH, UMUTHPYIOUIUE aTOMBI BOJIO-
pona, - U3 CBETJION OKPACKH, aTOMBI XJIOpa — U3 3€J€HOr0 WM CUHEro 1Bera. JJis
COEJIMHEHHUS IIAPUKOB UCIOJIb3YIOT NAIOYKH.

Xoa padoThi:

1. Cobepute mapoCTep>KHEBYIO MOJEIbh MOJIEKYJIbl MeTaHa. Ha «yriepon-
HOM» aTOM€ HaMEThTE YEThIPE PaBHOYIAJICHHBIC APYT OT JApPyra TOYKH U BCTABHTE
B HUX MaJOYKH, K KOTOPHIM MPUCOCIUHEHBI «BOJOPOAHBIEY MIapuku. [locTaBbTe
3Ty MoJieb (y Hee TOJKHBI OBITh TPU TOYKH OMOpHI). Teneps codepure macmrao-
HYIO0 MOJIeJIb MOJIeKyJbl MeTaHa. [1lapuku «Bomopoia» Kak Obl CIUTIONICHBI U BJIaB-
JICHBI B YTJIEPOAHBIN aTOM.

CpaBHHTE MIAPOCTEPKHEBYIO M MACIITA0OHYI0 MOJEIH MEXIYy COOOM.
Kakast mozenpb Gosiee peabHO MepeaeT CTpoeHrue MoJieKyibl Metana? [laiite mo-
SICHEHUSL.

2. CobepuTte MmapoCTEPKHEBYIO W MACIITAOHYIO MOJENN MOJICKYJIbl dTaHa.
N306pa3ute 3TH MOJIen Ha OymMaru B TETPajIu.

3. CoGepuTte mapocrepxHeBble Mojenn OyTaHa U u300yTana. [lokaxute Ha
MOJIEIN MOJICKYJIbl OyTaHa, KaKhe MPOCTPaHCTBEHHBIE (hOPMbI MOKET MPUHUMATh
MOJIEKYJIa, €CJIU MPOUCXOAUT BpallleHUEe aTOMOB BOKPYT cUrMa cBsizu. M3o0pa3ute
Ha Oymare HECKOJIbKO MPOCTPAaHCTBEHHBIX (POPM MOJIEKYJIbI OyTaHa.
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4. Cobepute mapocTepkHeBbie Moaenu u3omepoB CsHi, . m300pasure Ha
oymare.

5. CobepuTe mapoCTep>KHEBYIO MOJIEb MOJIEKYJIbI quxiaopmerana CH,Cl,

Moryt nu ObITH H30MEpHI y ATOTO BemiecTBa? [lompiTaiiTech MEHATH MecTa-
MU aTOMBI BOJIopoJia U xjiopa. K kakomy BBIBOTY BBl IPUXOAUTE?

6. Hanmmure oT4er:

- YK@XUTEe HOMEp JiabopaTopHOU paboThI, € Ha3BaHHE, 11€]1b, UCIIOJIb3yEeMOe
o0opyI0BaHUE;

- 3a()UKCUPYHTE BHITIOJIHCHHBIC 3aJIaHUS B BUJE PHCYHKA M OTBETOB Ha BO-
MPOCHI K KOXKJIOMY 3aJJaHUIO

- chopMyUpyITE U 3aTTUIINTE BHIBOJI.

Bonpocs! Aj1s1 KOHTPOJIA:

1. OcHoBHbI€ N010keHUsT Teopun A.M. byTiepona.

2. Kakue BemiecTBa Ha3bIBAIOTCS YIII€BOAOPOIaMU?

3. KakoBa BaJ€HTHOCTb yriepoja B OpraHU4eCKUX COCTUHEHUSX ?

4, Uto oTpaxkaeT MOJIEKyJIsIpHas, CTPYKTypHas U 3JIEKTpOHHas (hopmy-
JIb1?

S. UTo Takoe «M30MEPBD», KU30MEPUS»?

6. KaxoBa oOmiast hopmysa mpenenbHbIX yTieBOJ0pOa0B?

7. HazoBute TN rubpuau3anuu, B KOTOPOM HaXOASTCS aTOMBI yIiiepoja B
IpEIEIbHBIX YTIEBOAOPOAAX.

1. OnummTe NpoOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYJI METAHA.
2. HazoBuTe 0CHOBHBIE CIIOCOOBI OJIYYEHHSI AJIKAHOB.
3. KakoB T n3omMepun XxapakTepeH JJid aJKkaHoB?

8. Ykaxwure, COrlacCHO KaKoMy MPaBUIY OCYIIECTBISETCS MPUCOCIUHEHHUE Ta-
JIOTEHOBOIOPOJIOB K HECUMMETPUYHBIM aJIKeHAM
1) Bropma 2) Kyueposa 3) 3aiinieBa 4) MapkoBHHKOBa

9. Vxkaxure Gpopmysbl BEUIECTB, KOTOPbIE BCTYNAIOT B PEAKIUIO APYT C JAPY-
oM

1) C3H8 nu 022) C2H4 )51 CH43) C4H10 )51 HCI 4) CzHG nu Hzo

10. Onpenenure, CKOJIBKO MOJIEH YIJIEKMCIOrO ra3za oOpa3yercs NpH MOJHOM
CrOpaHuM 3TaHa

1) 1 monb 2) 2 moaib 3) 3 Mok 4) 4 Mmoiib

11. Ckonbko B rpaMmax 1mapoB Bojbl 00pa3yeTcst IpH Cokuranuu 5,8 T OyraHa
1)9r2)15r3)12r4) 18

12. Tlepeuncnure 00IaCTH MPUMEHEHHS aJIKAaHOB. 2 Oayia

32



13. Hanummre ypaBHEHHUSI XUMUYECKUX PEAKUMN I CAEAYIOIIHUX IpeBpalle-

HUM: 6 OaIoB
CaC2—> C2H2—> C6H6—> C6H5N02
I{aﬁTe Ha3BaHHUA MPOAYKTaAM pCaKIINH

14. BriBenute Monekyisipayto ¢popmyiny YB, mMaccoBas nons yriepoga U BO-

nopojaa, B kKotopom cocTaBiisitoT 81,82% u 18,18% . OTHOCUTENbHAS TJIOTHOCTH
MapoB ATOTO BEIIECTBA MO BOJAOPOAY COCTABIISIET 2.

Ju¢ppepeHUMPOBAHHBIN 3a4eT

[lepeuens BompocoB k aupHepeHIIpOBaHHOMY 3a4ETY.

HHUC.

1. TlpeameT opraHMYecKO XMMUHU, OCOOEHHOCTH OPTaHUYECKHUX BEIIECTB.

2. Teopus ctpoeHust opranndeckux coenuuenud A.M.bytieposa. Ctpoe-
HUE aToMa yrJjiepo/a.

3. Knaccudukanus opranmueckux coequHeHnii. OCHOBBI HOMEHKIIATYPHI,

U30MEpHS U €€ BUBIL.

[IpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB.

AJKaHbl, CTpOEHUE, CBOMCTBA, U30MEPHS ,HOMEHKIIATYPA, IOIYyYEHUE U

IPUMEHEHUE.

6. AJKEeHBI, CTpOCHHE, CBOMCTBA, U30MEPHS ,HOMEHKIIATYypa, MOIy4eHruEe U
MIPUMEHEHHUE.

7. AJNKWHBI, CTPOEHHUE, CBONCTBA, N30MEPHS, HOMEHKJIATypa, MOJy4YeHUe U
MIPUMEHEHHUE.

8. AnkanueHbl, CTpOEHUE, CBOMCTBA, H30MEPHsI, HOMEHKJIATYpa, MOJTydeHUE
Y IPUMEHEHHUE.

9. [uxnoankaHbl, CTpOEHUE, CBOMCTBA, MPUMEHEHHE.

10. ApomaTrueckue yrieBoJI0poibl. CTPOEHUE, CBOWCTBA, H30MEpUs
,HOMEHKJIaTypa, MOJTy4YeHUE U IPUMEHEHHE.

11.Crpoenue, knaccu(puKalus CIUpTOB.

12.Xumudeckue CBOMCTBa CIIUPTOB U (DEHOJIOB.

13.CocraB, knaccudukarys, CTpoeHue, CBOHCTBA KapOOHOBBIX KUCIIOT.

14.KapOoHUIIbHBIE COEIMHEHHUS, CTPOCHHE, CBOWCTBA, OIYYEHUE U PUMeE-
HEHUE.

15.Cnoxxnble 3UpPBI, KUPHI — CTPOCHUE, IPUMEHEHHE.

16.¥YraeBomasl, ux KiaccuuKaIys U 3HaYCHHUE.

17.Monocaxapuasl. [ 1r0K03a, CTpOCHHE, XUMUYECKUE CBOWCTBA, TPUMEH -
HUE.

18.TTomucaxapuapl. Kpaxmain v 11eu1r05103a — CTPOCHHUE, XUMHUYECKUE CBOM-
CTBa, IPUMEHEHHUE U HaX0KJICHUE B IPUPOJIE.

20. AMUHBI — CTpOEHUE, U30MEPUS, HOMEHKJIATYpa, CBOMCTBA U TPUMEHE-

o b

21. AMUHOKHCIIOTBI — CTPOEHHUE, N30MEPHS, HOMEHKIIATYpA, CBOMCTBA U
IIPUMEHEHHUE.
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22. benku — CTpoeHUE, U30MEPHsL, HOMEHKJIATYypa.

23. CBolicTBa O€NIKOB.

24. ITonmuMephI-peakiiuy MOJUMEpU3aIliy U MOJUKOHICHCAITUH, UX CTPOe-
Hue. [ImacTmMaccel 1 BOJIOKHA, KJacCU(PUKAIIUS TTOJTMMEPOB.

25. llepuoanueckuii 3akoH U [leproanyeckas cuCTeEMa XUMUYECKUX JIe-
meHTOB JI.M.Menneneena.

26. CTpoeHHe aToMa, €r0 KOJIMUYECTBEHHBIE XapaKTEPUCTUKHU.

27. KonuecTBEHHBIE 3aKOHBI U KOJIMYECTBEHHbBIC XapaKTEPUCTUKHU Be-
IIIECTB.

28. Knaccuduxarys 1 CBOMCTBAa HEOPTAHUIECKUX COCTUHEHUH.
29.OKuCINTEIBHO-BOCCTAHOBUTEIbHBIC peakiuu. CTEIIeHh OKUCIICHHUS.
30. DnexTpoauTHYECKas TUCCOUALUSA. DAEKTPOIUTHI U HEIJEKTPOJIUTHI.
31. HemeTauibl, OKMCIIMTENLHBIC M BOCCTAHOBUTEIBLHBIC CBOMCTBA HEME-

TAJIJIOB B 3aBUCUMOCTH OT HX IIOJOKCHHA B PALY IJICKTPOOTPULIATCIbHOCTH

2. TecroBble 3a1aHUs
2.1. ITpuMep T€CTOBOTO 3aJaHUS

TEKCT 3ATAHUWA:

Bri0epurte o1MH NpaBWIbHBIN OTBET:

1. DuekTpoHnyo popmyay aroma 1s2 2s2 2p6 3s2 3p5 umMeeT XUMHUYECKUH

IJIEMEHT

a) 0JIOBO 0) kene3o B) XJIOp I') KaJIbITUH

2. Xumnueckas cBsizb B H2S u CU coOTBeTCTBEHHO

a) MOHHAS U KOBAJICHTHAS MOJISIpHAS

0) KOBaJICHTHA MOJISIPHASI K HOHHAS

B) KOBaJICHTHAs MOJISIPHAS U METaJUTMYeCKas
') KOBJICHTHAsI HETIOJISIPHAS M HOHHAS

3. Merasuin4eckue CBOMCTBA 3JIEMEHTOB B IPYINIAX ¢ YBeJIHYCHUEM 3apsia
siipa aTomMa

a) YCUJIUBAIOTCS

0) U3MEHSIOTCS NEPUOANUECKU
B) ociabeBaroT

T') HE U3MEHSIOTCS

4. @opMaiberu U YyrapHblid ra3 0THOCATCS K KJjaccam

a) CIIUPTOB U OCHOBAHUM

0) OCHOBaHUH U CIIUPTOB

B) aJIbJICTUIOB U OKCHJAM

') KAPOOHOBBIX KHCJIOT U MUHEPAIBHBIX KHCIIOT

5. BzanmogeiictBue 0eH30J1a M (peHOJIa ¢ OPOMOM OTHOCHTCH K peakuusiM

a) oOMeHa M 3aMeICHUS
0) MPUCOETMHEHUS U 3aMEIICHUS
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B) THIPUPOBAHUS U IPUCOCTMHEHUS
I') 3aMEIICHUS
6. MypaBbHHBII aJbernj pearnpyer ¢ 000MMH BellleCTBAMH

a) METaHOJIOM U 3TUJICHOM
0) okcuaoM cepedpa U BOJIOPOIOM
B) a30THOM KHCJIOTOM M XJIOPOM
T') pacCTBOPOM OpOMHOI BOJIBI M OKCHJIOM cepedpa
7. 'omoJ10raMu sIBJASIIOTCH
a) OytaH u OyTeH
0) OyTaH u mporman
B) OyTtaH u OyTaaueH
r) OyTE€H U OKTUH
8. Peakuuy MOHHOr0 0OMEHa COOTBETCTBYET YPABHEHHE
a) SO, + 2NaOH = Na,SO3 + H,0
6) Na,O + SO, = NaySO3
B) Na,SO3 + 2HCI = 2NaCl + H,0 + SO»1
r)  2HCI + Zn=2ZnCl, + Hyt
9. K oxucnurenbHO-BOCCTaHOBUTEIHLHBIM p€aKkuusM OTHOCUTCA
a)  NayO + H,0 = 2NaOH
0) CuO + HySO4 = CuSOq4 + H,O
B) CaC0O3 =Ca0 + CO,
r) Zn + 2HCI = ZnCl, + H,
10. lns pacnio3HaBaHMs aJIbAETHA0B U YIJIEBOJIOB MOKHO HCIO0JIb30BaTh
a) rugpokcua menu (1)
0) ammuaunbit pactop Ag,0
B) BOJIOPO/I
I') TUAPOKCH]T HATPUS
11. Pemure 3a1a4y U BbIOepUTE OJIMH MPABWIbHbIA OTBET:
[Ipu neruaparanuu nponaHosia-2 MOJyYUIU IPOIUIIEH, KOTOPBI 00€CIIBETHII
opoMHyto Boay Maccoit 200 r. MaccoBas goJis Opoma B OpOMHOI Bojie paBHa
3,2%. Onpenenure Maccy NponaHoia-2, B3STYIO IJIs pEaKIUu.
A) lr
0)24r
B)3,8T
r) 5,9r

2.2. CoOTBETCTBHE MEXIy OaJbHOM CHCTEMO M CHUCTEMOW OIICHUBAHHS IO pe-
3yJbTaTaM TECTHUPOBAHUS yCTaHABIMBAETCS MOCPEACTBOM ClEIyrolIel Tad-
JIHIIBIL:
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OOBEKT [Tokazarenu oleHuU-
YpoBeHb
OLCHKU BaHUA
Ouenka PE3YNbTATOB
pe3yabTaToB 00Yy-
o0yueHust
YECHUS
60 GayIoB M MeHee «HeynoBrieTBOPUTEIHHOY Hwuzkuii ypoBeHb
76 — 61 GamnoB «Y TOBJIETBOPUTEITHLHOY [Toporosslii ypoBeHb
OO6yuaro- P P P
1507 (0 N
IHHe 84 — 77 6annoB «Xoporo» [ToBBITIICHHBIN YPOBEHB
100 — 85 6amtoB «OTIYHOY Bricokuii ypoBeHb

3. Omenka oTBeTa 00y4aronierocs: Ha BOpockl Au¢GepeHIInPOBAHHOTO

3a4cTa
JloCTUTHYTBII xana
YPOBEHb XapakTeprucTuka ypoBHS CHOPMUPOBAHHOCTH
pe3ynbpTara KOMIIETECHIU I OHeHH
oOyueHus Bami
Huzknii Obyuarommiics: Heynogne-
YpOBEHb -00HapyKWJI PoOeITbl B 3HAHUAX OCHOBHOTO Y4€OHO-ITPOTPaMMHOTO Mate- TBOPH-
puaia, TEJIBHO
-IOTTYCTHII IPUHITUIHAIFHBIC OITUOKH B BRIIOJTHEHHUHN 3aJJaHHA, TIPEIyCMOT-
PEHHBIX IIPOrPAMMON;
-HE MOKET MPOIOJDKUTHh 00yUIEeHHE HIIM MPUCTYIHUTH K MPodecCHoHaIbHON
JESITeIBHOCTH TI0 OKOHYaHUH MIPOTpaMMbl 0e3 JOTOTHUTENBHBIX 3aHATHI 110
COOTBETCTBYIOIIEN JUCIUILIMHE.
[Toporossrii Obyuarommiics: VY noBneTBo-
YpOBEHb -00HapYKWJI 3HAHKE OCHOBHOTO y4eOHO-TIPOrpaMMHOTO MaTepualia B 00bE- PUTEIBHO
Me, HeOOXOTMMOM JITs AalibHewIel yaeOHo 1 peAcTosIel npodeccro-
HAJIBHOH JIeATEIIbHOCTH;
-CIIPaBJISIETCS C BHIMOJHEHUEM 3aJIaHHH, IPETyCMOTPEHHBIX TPOTPAMMONL;
-3HAKOM C OCHOBHOMW JINTEPaTypOii, peKOMEHIOBaHHOW paboueii mporpam-
MOM JTUCHHIIINHEL;
-JIOITyCTHIJI HETOYHOCTH B OTBETE HA BONPOCHI U TIPH BHITIONHEHUH 3aIaHUH
Mo y4eOHO-POrpaMMHOMY MaTepHalry, Ho 00J1ajaeT HeoOXOUMBIMHU 3HA-
HUSIMHU JIJISL UX YCTPaHEHUs 110]] pPyKOBOJICTBOM TPETIOIaBaTEIsl.
[ToBbIIEHHBIH OOyuaromuiics: Xoporo
ypOBEHb - 00HApYXUII TIOJTHOE 3HAHUE YYeOHO-TIPOrPaMMHOI0 MaTepraa;

-YCIIELIHO BBIIIOJIHWI 33JIaHUs, IPELyCMOTPEHHBIE POrpaMMOoii;

-YCBOWJI OCHOBHYIO JIUTEPATypPy, PEKOMEHIOBAHHYIO paboueii mporpaMmmoit
JAUCITUITIIINHBI,

-MoKa3aJl CHCTEMATHYECKUIl XapakTep 3HAHUH yueOHO-TPOrPaMMHOT0 MaTe-
puaa;

-CIIOCOOEH K CaMOCTOSTEIbHOMY TTOTIOJIHEHUIO 3HAHHUH 10 y4eOHO-
MPOrpaMMHOMY MaTepHrany U OOHOBJICHHUIO B XOI¢ JAalibHEH el yueOHOH
paboThI U podecCHoHATBLHOMN JIEITETbHOCTH.
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Bricokuii
YPOBEHD

OOyuarommuiics:

-00HAPYXUJT BCECTOPOHHKE, CHCTEMAaTHICCKIEC U TITyOOKHe 3HAHMS YIeOHO-
MIPOrPaMMHOTO MaTEpUAIIa;

-yMeeT CBOOOHO BHITIONHATH 3aJaHHs, TTPEyCMOTPEHHBIE IIPOTPAMMO}A;
-03HAKOMMWJICS C TOTIOJIHUTENIBHON JTUTEPATypOil;

-YCBOWJI B3aUMOCBSI3b OCHOBHBIX IMOHATHIA JUCIUILINH U UX 3HAYCHUE IS
pruoOpeTeHUS IpodheCcChu;

-TPOSIBIJT TBOPUECKHE CITOCOOHOCTH B MOHUMAaHUU Y4€OHO-TIPOTPaMMHOTO
Marepuraia.

OTJIINYHO

[Tpumedanue: nToroBas oueHka GopMupyeTcs Kak cpeaHss apupMeTHiecKas pe3yabTaToB dJie-
MEHTOB OLleHMBaHUA AU} epeHInpOBaHHOIO 3a4eTa.
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