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Pabouas nporpamma aucruriuabl BJ1.7 Xumus pazpaboTaHa B COOTBETCTBUHU
dI'OC COO (mpuka3z MunoopHayku Poccun ot 17 mas 2012 r. Ne 413)
[Iporpamma opueHTHpOBaHA HA YYCOHUKH:
Xumus. 10 knace. bazoBeiit ypoBens: yueonuk / O. C. I'abpuensu., U.I'. Octpo-
ymoB, C.1O. [Tonomapes — M.: Jlpoda, 2018.
Xumus. 11 knmacc. ba3oserit ypoBens: yueOnuk / O. C. I'abpuensn., JIsicoBa I'.T.
—M.: lIpoda, 2018.

Oowaa xapakmepucmuka OUCYUNTUHbBL

B cucreMe ecTecTBEHHO-HAYYHOrO OOpa30BaHUsl XMMHUS KAK JMCLUILIMHA 3a-
HUMAaeT BaXKHOE MECTO B TTO3HAHUHU 3aKOHOB MPUPOJIbI, GOPMUPOBAHUU HAYYHOU Kap-
TUHBI MUpPa, XUMUYECKOW TPAMOTHOCTH, HEOOXOJIMMOM ISl TIOBCEIHEBHOU >KU3HH,
HABBIKOB 3/I0POBOT0 M 0€30MacHOTO JIJIsl YeJIOBEeKa U OKPY’KaIOIIeH ero cpenbl oopasa
KU3HHM, a TaK)K€ B BOCHHUTAHUM HKOJOTHYECKON KyIbTYPhI, (POPMHUPOBAHUU COO-
CTBEHHOM MO3UIIMU MO OTHOIIEHUI0O K XUMHUYECKON WMH(OpManuu, mnoixydyacMoil u3
Pa3HBIX HICTOYHUKOB.

VYcnenHocTh M3y4YeHus: AUCIUIUIMHBL CBSI3aHA C OBJIAJICHUEM OCHOBHBIMU T10-
HATUSAMH XUMUHW, HAyYHBIMU (aKTaMH, 3aKOHAMH, TCOPUSIMHU, TIPUMEHECHUEM TIOJTY-
YEHHBIX 3HAHWH MMPU PEIICHUH MPAKTHISCKHUX 3a/1a4.

B cootBerctBrM ¢ ®I'OC COO xuMusi MOKET U3ydaThCsl Ha 0a30BOM U YIIIyO-
JICHHOM YPOBHSIX.

N3yuenne XxuMUM OPUEHTUPOBAHO Ha oOecreueHre 00I1Ieo0pa3oBaTEILHON U
OOIIEKYJIbTYPHON MOATOTOBKH 00YYaIOIINXCS.

ConepsxaHue TUCHUTUIMHBI MTO3BOJISIET PACKPHITh BEIYIIHE UJIEU U OTIEIbHBIC
MOJIOKEHUS, BAKHBIE B TTO3HABATEILHOM U MHUPOBO33PEHYECKOM OTHOIICHUU: 3aBH-
CUMOCTh CBOMCTB BEIIIECTB OT COCTaBa M CTPOCHHUS;, OOYCIOBIEHHOCTh MPUMEHEHUS
BEII[ECTB UX CBOMCTBAMU; MaTepUATILHOE €TMHCTBO HEOPTAaHUYECKUX M OPTaHUYECKUX
BEII[ECTB; BO3pACTAIOIIasl pOJIb XMMHUH B CO3JaHMM HOBBIX JIEKAPCTB U MATEpUAJIOB, B
HYKOHOMUHU CBIPBS, OXpaHE OKPYKAIOIIEH Cpeibl.

[Iporpamma yuuThIBa€T BO3MOKHOCTH TMOJIYYCHHS 3HAHUM B TOM YHCIIE Yepe3
MPAKTUYECKYIO ACATENBHOCTh. B TporpamMme COACpKUTCS MPUMEPHBIA TEpeueHb
npakTHdeckux pador. [Ipu cocraBiaeHnm paboueii mporpaMMbl MIPENoIaBaTellb BIIpa-
BE BHIOpATh W3 MepeyHs padOThbl, KOTOPhIE CUMTAET HauboJee 1eIeCO00pa3HbIMU, C
y4eTOM HEOOXOAMMOCTH JOCTHKCHHS MPEMETHBIX PE3YJIbTATOB.

OcHo8bl OpeaHUYecKou Xumuu

Beeoenue. Ocnosuvie nonamus xumuu

OcHOBHBIE 3aKOHBI XUMHH. PacdeTsl 0 XUMHUYECKUM (OPMYJIaM B YPaBHEHHUSIM
pEaKIUi.

Ilepuoouueckuti 3akon u nepuoouyeckas cucmema xumudeckux snemenmos /. 1.
Menoeneesa u cmpoenue amomos



CtpykTypa NepuoIuYeCcKOr CUCTEMbI XUMUYECKHX 1eMEHTOB. CTpoeHue aToMa.
N3oTomnbl. CTpoeHHE ANEKTPOHHBIX 000JI0YEK ATOMOB AJIEMEHTOB MAJIBIX IIEPUOJIOB.
CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB OOJIBIINX TepHoIoB S, P, d-
AJIEMEHTBI. 3HAYECHUE NTEPUOIUYECKOIO 3aKOHA.

Cmpoenue gewyecmesa

Nonnas cBs3p. KoBaneHTHass XMMUYECKas CBsI3b. MeTandeckas CBs3b. Arpe-
raTHBIE COCTOSIHMSI BEIIECTB U BOJOPOAHAs CBA3b. UncTsle BemecTsa u cmecu. Co-
ctaB cmeceil. OObeMHasi U MaccoBas JOJIs1 KOMIIOHEHTOB CMecei, MaccoBas A0
npumeceid. [Ipurorosnenue cycrnensuu kapoonara kaiabius B Boje. [lomydenue
AMYJIbCUH MOTOPHOTO Maciia. O3HaKOMIIEHHUE CO CBOMCTBAMU AUCIEPCHBIX CHCTEM.

Booa. Pacmeopyl. Dnekmporumuueckas ouccoyuayusl
Bopna. PactBopsl. PactBopenue. MaccoBast 10151 pacTBOPEHHOTO BeecTsa. [Ipuro-
TOBJICHHE PACTBOPA 3aJaHHON KOHLEHTPALNH. DIIEKTPOJIUTHYECKAS TUCCOLIAALIMS.
Jlycconumanus KucioT, coed u ocHoBaHUi. Peakius HoHHOro oOMeHa.

Knaccugpuxayusa neopeanuueckux coeOuHeHutl u ux cotucmea

Kucnotsl n ux cBoiicrBa. OcHoBaHus 1 ux cBoiicTBa.Conu, ux cBoicTBa. I'napo-
a3 coneil. Okeunpl. Knaccugukanus okcuaoB. XuMUYECKUE CBOWCTBA, MOJTYUYEHHE.

Xumuueckue peakyuu

Knaccudukanus xumuueckux peakuuid. OKuCIUTeNbHO-BOCCTAHOBUTEIIBHBIE PE-
akuuu. CKOpOCTh XMMUYECKUX PEaKIUil. 3aBUCUMOCTh CKOPOCTH XMMHUYECKHUX PEaK-
IUH OT pa3nuyHbIX (GakTopoB. OOPaTUMOCTh XUMHUYECKUX PEAKIHd. XUMHUECKOE
PABHOBECHU.

Memannvt u Hememannbl
PaccmoTpenne o0pa3noB MeTamioB, B3aumoelicTBre METAIIJIOB C paCTBOPaMH CO-
neil. Meramibsl. OcoOEHHOCTH CTPOEHUS. XUMHUYECKUE U puznueckue cBoiictBa. O0-
1I1e CBOMCTBA NoiyuyeHust MetaiioB. Hemeramibl. OcobenHoctu ctpoenust. OKucau-
TEJIbHBIE U BOCCTAHOBUTEIbHBIE CBOKCTBA. Pelenne skcriepuMeHTalnbHbIX 33/1a4 Ha
pacIrio3HaBaHWE HEOPraHUYECKUX BELIECTB.

OcHosHble nouamus opeanudeckou xumuu u meopusi Cmpoenuss opeaHudeckux
coeouHeHull

N3roroinenne Moaenen MOJIEKYJ OpraHM4YecKuX BewecTs. [Ipenmer oprannye-
CKOW XMMHH U TEOpHUs CTPOEHUS opranndyeckux coequuennii A.M. byrtieposa. Knac-
cU(UKaIUs OpraHMYECKUX BEIIECTB U KJIacCU(PUKAIU peaKklUii B OpraHuuecKon
XUMUH.

YVaneeo0opoowvt u ux npupoonvie ucmoyHuKu

Ankansbl. ['oMOIOrnYecKuil psii, HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, TPUME-
HeHHe. AJKeHbl. [ oMoorndecknid psll, HOMEHKJIATypa, XUMUYECKUE CBOMCTBA, MPH-
MeHeHueE. /IueHbl u kayuykd. ANKAHBI U apeHsbl. [IpupoaHble HCTOYHUKYU YTII€BOI0-
ponoB. O3HaKOMJIEHHE C KOJJIEKLIHEH 00pa31ioB HEPTH.

Kucnopooocooepoicawue opeanuueckue coeounerus

CrupTsl ¥ QpeHossl. CBOWCTBAa OTHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB. U3yue-
HUE CBOWCTB aJIbJIETHI0B U KapOOHOBBIX KUCIIOT. ClI0XKHbIE 3(pUPHI U KUpbl. Mblia.
VYrneBoabl; UX KiacCU(pUKAIUS.



Aszomcoodepocawue opeanuyeckue coeounenus. Ilonumepul
AMUHBI. AMUHOKHCIIOTHI. benku, xumuueckue cBoricTBa. Pacno3snaBanue niacr-
Macc 1 BOJIOKOH.

Xumus u ocu3Hs

Hayunble MeTObI TO3HAHUS B XUMUU. VICTOUHUKY XUMUYECKOH MHPOPMALIUU.
[Touck mubopmalu 1Mo Ha3BaHUSAM, HJICHTU(PUKATOPAM, CTPYKTYPHBIM (popMyliam.
MopaennpoBaHue XUMUYECKUX MTPOLIECCOB U SIBJICHUW, XUMUYECKUIN aHAIU3 U CUHTE3
KaK METOJIbl HAYyYHOT'O TIO3HAHUSI.

Xumus u 310poBbe. JlekapcTa, hepMeHTHI, BATAMHHBI, TOPMOHBI, MUHEPaJIh-
Hble BOJbI. [IpoOnembl, CBsI3aHHBIE C NMPUMEHEHHUEM JIEKAPCTBEHHBIX IPENapaTosB.
Bpennbie npuBbIuky U (PAKTOPHI, pa3pylIaloNIne 310poBbe (KypeHHe, yroTpeOieHne
aJkorofisi, HapkoManwus). ParronansHoe nutanue. [lumessie 100aBku. OCHOBBI MH-
IEBOW XHUMUH.

XrMHsI B ITOBCEJHEBHOM XM3HU. Moromue u uucramue cpeacresa. Cpeacrsa
OOpbOBI C OBITOBBIMU HACEKOMBIMU: PENEIJICHTBI, MHCEKTUIUABL. CpencTBa JTUYHON
rurueHsl 1 kocMetuku. IlpaBuna 6e3omacHoil paboThl C €IKUMH, TOPIOYMMH U TOK-
CUYHBIMH BEILIECTBAMH, CPEACTBAMU OBITOBOM XUMUH.

XuUMUSL U CEIbCKOE XO0341iCTBO. MUHepanbHble U OpraHUYECKHE YIAOOpEHHUS.
CpencTsa 3a1uThl paCTEHU.

Xumus 1 sHepreTuka. lIpupoaHsie HCTOYHUKH YIIIEBOIOPOAOB. IIpupoaHslii 1
NOMYTHBIA HE(TAHOM Ta3bl, UX COCTaB M UcHoJib3oBaHUe. CocTaB HE(TU U ee mepe-
pabotka. Hegrenpoaykrsl. OkTanoBoe unciio OeH3nHa. OxpaHa OKpyKarollel cpeibl
npu HedTenepepaboTKe U TPAHCIIOPTUPOBKE HEPTENPOIYKTOB. ANIbTEPHATUBHBIEC HC-
TOYHHUKHU YHEPTUU.

Xumus B ctpoutenbeTBe. [{eMenT. beron. [og0bop onTUMAaNbHBIX CTPOUTEIb-
HBIX MaTE€pUaJIOB B MPAKTUYECKOU E€ATETbHOCTH YEJIOBEKA.

XuUMHS U KOJIOTHA. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro IOo-
cienctBus. Oxpana ruapocdepsl, TouBbl, aTMocdepbl, GIopsl U GayHbl OT XUMHYE-
CKOTI'O 3arpsi3HEHMUS.

Mecmo oucyunaunvl 6 cmpykmype o0pazoeameibHoi npozpammol
B cooterctBue ¢ YII quctiummmaa BJ1.7 Xumus paccuntana Ha 82 yac B roj: 6
4. IEKIKH, 24. 1abopaTopHbIe paboThI, 24 MpakTHIecKasi paboTa ,7249 caMOCTOSTEINb-

Has pabora. JlomanHsis KOHTpoJibHas padota. JuddepeHmpoBaHHbINA 3a4€T. 32049-

Has (hopma oOyueHus



Ilnanupyembie pe3yabTaThbl 0CBOCHHUS IMCUMILINHBI

B pesynbrare nszyuenus nucunruinabl bJ[.7 Xumusd
OOyyarommuiicss Hay4YuTCs:

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMUU B (POPMHPOBAHUHU COBPEMEHHON Hay4-
HOM KapTHUHBI MUpPa U B MPAKTUYECKON JIESITEILHOCTH YEJIOBEKA,;

— JIEMOHCTPUPOBATh Ha IPUMEpPaxX B3aUMOCBS3b MEXAY XUMHEU U JIPYTUMHU
€CTECTBCHHBIMU HAYKaAMU;

— packpbpiBaTb Ha MNOpPUMEpPAX IOJOXKEHUS TEOPUM XHUMHUYECKOTO CTPOECHHUS
A.M. bytneposa;

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

— OOBSICHATH MPUYMHBI MHOTOOOpA3us BEIIECTB HA OCHOBE OOIIUX IMpEJCTaBIIe-
HUI 00 UX COCTaBE U CTPOCHHH;

— TNPUMEHATH TMPaBUJIA CUCTEMATHYECKON MEXIYyHApOJAHOM HOMEHKJIATYpPhl Kak
CpeACTBa pa3InUCHUs ¥ UICHTU(OUKAIIUHA BEIIECTB 110 UX COCTaBY M CTPOCHHIO;

— COCTaBJIATh MOJIEKYJISIPHBIE U CTPYKTYPHBIC (POPMYJIbI OPTAaHUYECKUX BEIIECTB
KaK HOCUTeJeH MH(OpMaIMK O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX M MPHUHAIJICK-
HOCTH K OIIPEJCIICHHOMY KJIACCY COCIMHECHUN;

— XapaKTepu30BaTh OPraHMYECKUE BELIECTBA IO COCTaBY, CTPOCHUIO U CBOM-
CTBaM, YCTAHABJIMBATh NMPUUYUHHO-CIEACTBEHHBIC CBA3U MEX]Y JaHHBIMU XApPAKTE-
PUCTUKAMU BEIIECTBA,;

— TPUBOIUTH NPUMEPhl XUMHUUYECKUX PEaKIUi, PaCKpPHIBAIOIIUX XapaKTePHbIC
CBOMCTBA TUIUYHBIX MPEACTABUTEIEH KIIACCOB OPraHMYECKUX BEIIECTB C LEIBIO UX
uJeHTUPUKAIIUU U 0OBSICHEHUS 001aCTH TPUMEHEHHS;

— MPOTHO3WPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMHUUYECKUX PEAKIIMA HA OCHOBE
3HAaHUWA O TUIAX XUMHYECKON CBA3M B MOJIEKYJIAX PEAreHTOB M UX PEAKIIMOHHOMN
CITOCOOHOCTH;

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

— TPUBOIUTH MPHUMEPHI TPAKTHUECKOTO UCTIOIB30BaHUS MPOYKTOB IEPEepadOTKH
HepTH W MPUPOAHOrO Tasza, BHICOKOMOJCKYISPHBIX COSAUHECHHMH (ITOJIUATHIICHA,
CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

— MPOBOJIUTH ONBITHI MO PACMO3HABAHWIO OPTraHMYECKUX BEIIECTB: TJIUILIEPHUHA,
YKCYCHOM KUCIIOTBI, HEMPEACIbHBIX )KUPOB, ITFOKO3bI, KpaxMasia, 0€JIKOB — B COCTa-
BE€ MUIIEBBIX MPOJYKTOB U KOCMETUYECKUX CPEACTB;

— BIAJETh MPaBWJIAMH U NMpUEMaMU O€30MacHOM pabOThl ¢ XUMUUYECKUMU Bellle-
CTBaMU U J1aOOPaTOPHBIM 000PYI0OBAHUEM;

— YCTaHaBJIMBaTh 3aBUCHUMOCTh CKOPOCTH XUMHYECKOW PEAKIMA U CMEIICHHS
XUMHYECKOTO PAaBHOBECHS OT PA3IUYHBIX (DAKTOPOB C IEIBIO ONPEASISHUS OITH-
MaJIbHBIX YCIIOBHI MPOTEKAHUSI XUMUYECKUX MPOIIECCOB;

— TPUBOAMUTH MPUMEPHI THAPOJIM3A COJIEH B TOBCEIHEBHOM )XKM3HU YEIOBEKA;




— MPUBOJUTH MPUMEPHI OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKITUI B IPUPOJIE,
HPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HECITCIbHOCTH OPTraHU3MOB,;

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

— MPOBOJUTH PACUEThl HA HAXOXJICHUEC MOJICKYJIAPHON (OPMYIIBI YIIIEBOIOPOIA
0 TPOJYKTaM CrOPaHHUs U MO0 €r0 OTHOCHUTEIIBHOM TUIOTHOCTH U MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISAIIMX B €r0 COCTAB,;

— BJIQJICTh TpaBHJIaMHU O€3011aCHOTO OOpAIIEHHUS C SIAKUMH, TOPIOYUMH U TOK-
CUYHBIMH BEIIIECTBAMH, CPEJCTBAMH OBITOBON XUMUW;

— OCYIIECTBIISITh TOMCK XMMHUECKON MH(OPMAIIMK TI0 Ha3BAaHUAM, UACHTH(HKA-
TOpaM, CTPYKTYPHBIM (DOpMYJIaM BEIIECTB;

— KPHUTHYECKHU OIEHUBATh WU MHTCPIPETHPOBATh XUMHUCCKYIO HH(POPMAIIHIO, CO-
JEPIKAITYIOCS B COOOIICHHUSIX CPEICTB MaccoBOr MH(opMaluu, pecypcax urtepHe-
Ta, HAYYHO-TIOMYJIIPHBIX CTaThsIX C TOYKH 3PCHHS €CTECTBEHHO-HAYYHON KOPPEKT-
HOCTH B IIEJISIX BBISBICHUS ONMIMOOYHBIX CYXICHHA U (OPMUPOBAHUS COOCTBEHHOM
TIO3UIIHH;

— MPEACTABIATh MYTH PEHICHUS TI00ATBHBIX MPOOJIEM, CTOSAIIUX MEepe YeI0oBe-
YECTBOM: JKOJIOTHYECKHX, YJHEPTCTHUECKUX, CHIPHEBBIX, H POJIb XUMHUH B PEIICHUU
ATUX MPOOIIEM.

OO0yuaronuicst HOJYYUT BOZMOKHOCTh HAYUUThCSL:

— WUIIOCTPUPOBATH HA MPUMEpPAX CTAHOBJIECHUE W ABOJIOIMIO OPTaHUYECKON XH-
MHH KaK HAyKW Ha Pa3JIMYHbIX UCTOPUYECKUX ATAlax €€ Pa3BUTHS;

— UCIOJb30BaTh METOJIbI HAYYHOI'O TO3HAHMS MPU BBHIMOJHEHUU TMPOEKTOB U
y4eOHO-UCCIIEI0OBATEILCKUX 3a7ad M0 U3YYEHUIO CBOMCTB, CLIOCOOOB MOJYyUYECHUS U
pacrio3HaBaHMsl OPraHUYECKUX BEIIECTB;

— OOBSICHSATH PUPOJY U CITOCOOBI 00pa3oBaHUs XMMHUYCCKOU CBS3U: KOBAJICHT-
HOW (TIOJIIPHOM, HETOJSPHOIN), HOHHON, METANTUYECKOM, BOJOPOAHOM — C IIEJIBIO
ONpeIeJICHHUS] XUMUYECKOW aKTUBHOCTH BEUIECTB;

— YCTaHaBJIMBAaTh T€HETUYECKYIO CBSI3b MEXIY KJIAaCCaMH OPraHUYECKUX BEILECTB
JUIsl 0OOCHOBAHMSI TMPUHIUIUAIBHON BO3MOXKHOCTU TOJYYCHHUSI OPTraHUYECKUX CO-
€MHEHUI 33JJaHHOI'0 COCTAaBa U CTPOCHHS;

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

CJICJICTBUEM IPU aHAJIU3€ MPOOJIEMHBIX CUTyalluid U OOOCHOBAHMM MPUHUMAEMBIX
pEelIEHN HA OCHOBE XUMUYECKUX 3HAHUU.




Cooeporcanue oucyunaunst (1174)

OCHOBBI OPraHu4YecKoil XUMHHU

BBenenne. OCHOBHBIC OHATHS 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

JIabopartophas padota Nel.CTpykTypa nepuoandecKoil CUCTEMbI XUMHUUECKUX
sanemeHToB. CTpoeHue aroma. M3oromnbl. CTpoeHue 3JIEeKTPOHHBIX 000JI0UYEK aTOMOB
AJIIEMEHTOB MAJIbIX Mepr010B. CTPOEHKE ANEKTPOHHBIX 000JI0UYE€K aTOMOB 3JIEMEHTOB
0obIMX MepuoIoB S, P, d-31eMeHTHI. 3HaUCHHE TIEPHOAMYSCKOTO 3aKOHA.

Crpoenune BemecrBa(24)

Nonnas cBa3b. KoBaneHTHas xuMHuueckas cBsi3b. MeTamyeckas cBs3b. Arpe-
raTHBIE COCTOSIHMSI BEIIECTB U BOJOPOAHAs CBA3b. UncThle BemecTsa u cmecu. Co-
ctaB cMecell. OObeMHasi U MaccoBas J0J1s1 KOMIIOHEHTOB CMeCel, MaccoBas J0J1s
npumeceit. CamocTosiTenbHas pabora. Jlaboparoproe 3anstee No2. [Ipurotosienue
CYCIIEH3UU KapOoHaTa Kayblivs B Boje. [lonydeHue amynbsCcuu MOTOPHOTO Macia.
O3HaKOMIIEHHE CO CBOMCTBAMU AUCIIEPCHBIX CHCTEM.

Boaa. PacTtBopbl. JuekTpojuTuyeckas aucconuanusi(24)

Bopa. PactBopsl. PactBopenue. MaccoBast 10Jist paCTBOPEHHOTO BenecTBa. [IpakTu-
yeckoe 3anatue No2. [IpurorosieHre pacTBopa 3aJaHHON KOHIIEHTPALIMU. DJIEKTPO-
JuTHYEecKas aucconuyanus. Jluccouuanus KUCiIoT, coieil u ocHoBaHuid. Jlaboparop-
Hoe 3aaaTtue Ne3.Peakiiusg noHHOro oOMeHa.

Kanaccupukanusa HeopraHm4eCKUX COeJUHEHUI U UX CBOCTBA

JIabopaTtopHoe 3ansitue Ned. Kucnotsl u ux cBoiictBa. 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-BOCCTAHOBUTEILHBIE Pe-
akuuu. CamocrositenbHas pabota. Jlabopatopuas padora Ne7. CkopocTs XUMHUUe-
CKUX PEaKIUi. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIIMIA OT pa3IMYHbIX (PaKTo-
poB. OOpaTUMOCTh XUMHUECKUX PeaKINi. XUMHUYECKOE PABHOBECHUHU.

MeTta/uibl 1 HEMETAJLIbI(24)

JlaGoparopHas pabota Ne8.PaccMoTpenue 006pa3ioB MeTayijioB, B3auMmosericTBue
METAJIJIOB ¢ pacTBOpamu cosieil. Metamibl. OCOOEHHOCTH CTPOCHUS. XUMUYECKUE U
¢busunueckue croiictBa. OOIIKE cBOMCTBA MoydeHus: MmetaioB. Hemeransl. Oco-
O0eHHocTU cTpoeHus. OKUCIUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTRA. [IpakTuye-
ckoe 3aHstue No3. PelieHne 3KCIepuMEHTANIBHBIX 3a/1a4 HAa paclio3HaBaHUE HEopra-
HUYECKUX BELIECTB.

OcCHOBHBbIC MOHATHS OPraHUYecKO XuMum u teopust CTpoeHHsl opraHuyve-
CKHUX cOeJIMHeHuil (24)



JlabopaTopHas pabota Ne9. 3roToBienne Mojeneit MOJIEKyl OPraHNYEeCKUX Be-
niectB. [IpenMer opraHn4eckor XUMHUH U TEOPUS CTPOEHUS OPTAHUYECKUX COEUHE-
Huit A.M. Bytneposa. Knaccudukanus opraHnyeckux BEECTB U Kiaccuukaus
peakuuii B OpraHM4eCcKor XUMUH.

Yraesogopoasl 1 X NPUPOJHbIEC HCTOYHUKH

Ankansbl. ['oMoNOrn4eckuil psii, HOMEHKIIaTypa, XUMHUYECKHUE CBOMCTBA, ITPUME-
HeHHe. AJKeHbl. ['oMoorndeckuid psll, HOMEHKJIATypa, XUMUYECKUE CBOMCTBA, MPH-
MeHeHue. J{ueHsl 1 kayayku. ATKAHBI 1 apeHbl. Jlabopatopnas padora NelO. Ilpu-
POJHBIE UCTOYHUKH YTIIEBOA0POA0B. O3HAKOMIICHHE C KOJIJIEKIIUEH 00pa3ioB HEPTH.

Kuciaoponoconep:xaniue oprannyeckue coeAnHeHUs

Cruptel u peronsl. JlaboparopHas padota Nell. CBoiicTBa 0THOATOMHBIX U
MHOT0aTOMHBIX crUpTOB. JlabopartopHas padota Nel2 . M3yueHne CBONCTB allb/IeTH-
JIOB ¥ KapOOHOBBIX KUCIOT. CroxkHbIie 3Guphl U xxupbl.Mbuta. JlabopaTopHas padorta
Nel3.VrneBosbl; ux KiaccupuKarus.

A3oTcoaep:kamme oprannveckne coenuHenusi. [loammepsl

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

JAuddepeHunpoBaHHbIN 3a4eT

CamocrosiTesibHast padoTa (1074)



Y4eOHO-MeTOoAM4YeCKHE CPeACTBA 00yUeHUsI

Homep Tema Koua-Bo
pa3nena 4acoB
1 Brenenne. OCHOBHBIE OHSATUS XUMUHU
2 Ileproauyecknil 3aKOH ¥ IEPUOINYECKASI CHCTEMA XUMUYE-
ckux 2neMeHToB /.M. MenneneeBa u CTpOEHUE aTOMOB
3 CrtpoeHue BelecTa 2
4 Bopna. PacTBopbl. DilekTposiuTHYECKast TUCCOUUALIMS 2
5 Krnaccudukanys HeopraHnueckux COeIMHEHU 1 UX CBOMCTBA
6 XUMUYECKHE peaKlun 2
7 MeTasutbl 1 HEeMeTaJUTbI 2
8 OCHOBHBIE IOHATUS OPTAaHUYECKON XUMUU U Teopust CTpoeHus 2
OPraHUYECKUX COCANHEHUN
9 VYTI1eBOIOpOBI M UX MPUPOJIHBIE HCTOYHUKU
10 Kuciopogocoaepxamye OpraHn4ecKue COeTMHEHNS
11 A3oTrcoaeprkane opraamdeckue coequaenus. [lonumepsl
12 CamocrosiTenbHast padboTa 72
13 ®dopma atrecrarmu — JAuddepeHIpoBaHHbINH 3a4eT
Hroro 82




IlepeyeHb OCHOBHOM JIMTEpPaTyphI:

1. T'abpuensn O. C. , OctpoymoB W.I'. Xumust mist npodeccuii u cnenuaibHoO-
cteil Texuuueckoro npoduist: : yueonuk / O. C. 'abpuensn., U.I'. OctpoymoB,— M.
Axanemus, 2018,— 267 c.

IlepeyeHb 10MOJHUTEIBHOM JIUTEPATYPHI:

2. ®unumonoBa H.A., Opranuueckas xumus :yuyeOHoe nmocodue H.A. Ounn-
MOHOBA, - Bonrorpaackuii rocyaapcTBeHHbIN arpapHbiid yHuBepcuteT 2019r. — 76¢.

[lepeyeHnb y4eOHO-METOIHYECKOTO 00ecTIeYeHH:

3. Pomuua 1O.C. MeTtonuueckue ykazaHusl MO BBITIOJHEHUIO JTAOOPATOPHBIX U
nmpakTUYeckux padbor obydaronuxcs 1 kypca no yueOnoit aucuurummae bJ1.07 "Xu-
Mus [DnexktpoHHsblid pecypc] — Pexxum goctyna:RU/HTB ABTYIIC/HTGTSPO/24/P
815-742774410

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

Ilepeyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIHOHHOM CETH

"UuTepuer"

1. http://www.ehemi.wallst.ru - Xumus. OOpa3oBaTelbHbIA CAHUT JUISI IIKOJIb-
HUKOB

2. http://lwww.ealhimikov.net - O6pa3oBatenbHbINA CAaUT JIJIS IKOJIBHUKOB

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

4.  http://'www.chemistry-chemists.com/index.html ~ 37IeKTpOHHBIH  KypHa
«XHUMUKHA U XUMUSD)

5.  http://www.knigafund.ru/- snexrponHas OMOIMOTEYHAS CHCTEMa H3IaTElb-
ctBa «Kauradonm

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

7. www.e.lanbook.com- anekTponHast 6ubaHOTeUHAs cucTemMa «JIaHby

8.  http://library.miit.ru- snekrponnas o6udauoreunas cucrema MUNT
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TemaTuuyeckoe NVIAHUPOBAHUE

Xumust
Ko 0-
A Ilnanupyemblie pe3yabTaTbl 00yUeHUs Bujbr u
- M- (opmbl
Ne | BO | Conepanme MaTepua- | yee 35- TlpeaMeTHbIe MeTanpeaMeTHbIe o
T | ua Ja -
naHue
co TPOJist
B
1 cemecTp

Hpoda, 2018.

VYyeonuk: Xumus. 10 kinacc. Yrnyonennsiit ypoBenb: yueonuk / O. C. I'abpuenss., U.I'. Octpoymos, C.1O. ITonomapes — M..:

Tema 1. OcHOBHBIE TOHATHA H 3aKOHBI.

1-2 2 | BBenenue. OCHOBHEIE I10-
HATUS XUMUN
[1]§1,2
34 2 | OCHOBHBIE 3aKOHBI XUMHUH.
[1] §3
IIpakTuyeckoe 3aHsATHE [1] Ne
Nel«Pacuers! 110 XuMu4e- 5678
ckuM GopMyJiaM U ypaBHe- ctp. 17

HUSM PEaKLHiDy

XapakTepru3oBaTb OCHOBHBIE JTallbl Pa3BUTHS
OpPraHMYEeCKON XMMHH, OPTaHUUYECKYI0 XUMHUIO C
TOUYKH 3PEHUS IPEeIMETa U3yUECHUS.
®opMyIMpoBaTh ONpEAENeHUs, TaKue Kak H30-
MEpHsl, BAJIEHTHOCTb, XHMHUYECKOE CTPOEHHE,
TOMOJIOTUYECKUH PS/I.

@opMyIMpPOBaTh OCHOBHBIE TOJOKEHUS TEOPUH
A. M. byrnepoBa, NpUMEHATh UX B U3Y4YCHHUH
OpPraHUYECKON XUMUHU.

PeryasituBHbie

CucreMaTU3UpOBaTh 3HAHUS UCIOJB3YS
3aJlaHHbIE KPUTEPHH.
ITo3naBaTebHBIC

Hcnonp30BaTe pas3inyHble HCTOYHUKH
nH(pOpPMaLUU C LIETIBIO MOJIYYEeHUs 3Ha-
HUU.

KommyHukaTnBHbIe

AJeKBaTHO OLIEHMBaTh pabOTy CBEPCT-
HUKOB, BBICKa3bIBaTh TOUKY 3PEHUSI.

b, @O, T

PT

DO, 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§1
Ne
4,cTp.
22
IToaro-
TOBKa
€000-
IICHUS
«Kus3na
b U Jie-
SITEIIb-
HOCTB
AN
Men-
Jenee-
Bay»

Crpoenne atoma. M30TOTIEL.
CtpoeHue 3MeKTPOHHBIX
000J10YeK aTOMOB 3JIEMEH-
TOB MaJIBIX IMIEPHUOJI0B.

[1]1§2
Camo-
CTOSI-
TeJb-
Has pa-
OorTa:
Cocra-
BHUTH
JJ1eK-
TPOH-
HYIO U
rpacu-
YECKYIO
op-
MYITy
31e-

@OopMyIMpPOBATh OIIPENEICHUS: ATOM, JIEKTPO-
HBI, IPOTOHBI, HEUTPOHBI, OPOUTAb, SHEPTETH-
YEeCKHI yPOBEHbB, 3JICKTPOHHASI KOHPUTypaLus,
BAJICHTHOCTh, KBAHTOBOE YUCJIO, IEPUOI, TPYII-
na, mopsAAKoBbIi HoMep B Tabnuue /1. . Men-
JieJieeBa.

CocCTaBIATh ANEKTPOHHYIO U TPaPHUUECKYIO
(hopMyIIbI aTOMOB XUMHUYECKHX IIEMEHTOB pa3-
HBIX CEMEUCTB.

XapakTepu3oBaTh XMMHUYECKHUE 3JIEMEHTHI CO-
IJIACHO ITOJIOKEHUIO UX B Ilepuoanueckoit cu-
creme /1. . Menneneena.

[IpenyraapiBaTh CBOMCTBA aTOMOB XMMHYECKHUX
3JIEMEHTOB COIVIACHO UX MosoxeHuw B Ilepuo-
nuueckout cucreme J[. 1. Menpeneena.

PerynsaTuBHbIe

KnaccudunupoBats nHdpopManuo, uc-
MOJIb3Ys Pa3HbIC UCTOYHUKHU.
Ilo3naBaTe/bHbBIE

Ctpouth pedeBble BBICKA3bIBaHUS Ha
OCHOBE IOJTy4YeHHOM HH(OPMALIUU.
KoMMmyHuKaTHBHBIE

[Tonydats wunHbpopmanuio, pabortas B
KOJIJICKTHBE.

JIP Nel

PT, O
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MEHTOB
1 me-
puonaa
9- CTpoeHue 3IeKTPOHHBIX B,CP
10 o6omnouex atomoB aemen- | [1] § 2,
TOB OOJBIINX TIEPHOJIOB S, Ne 5,6,
P, d-siieMeHTEL. 3HayeHUE Ctp.28
HEPUOMIECKOT0 3aKOHa.
Tema 3.Ctpoenne BemecTBa.(24)
WNonnas cesi3b. KoBanenr- [1]I'maBa | ®opMynupoBaTh ONpeneieHUs: XUMuieckass | PeryassTuBHbIe CP,
Hasi XHMUYCCKas CBS3b. 3.§1,2 No | cBA3b, 3JIEKTpOHHAS T1apa, HOHBI, KiaccudunupoBaTh TOHITHS Ha OCHOBE
8 C1p.31 | 0OMEHHBIN U TOHOPHO-aKLENTOPHBINA Mexa- ONpPEEIEHHBIX KPUTEPHUEB.
11- [loaro- | HU3MBI, OKHCIIEHHE, BOCCTAHOBJIEHUE, KPU- Ilo3naBaTe/bHBIC
12 TOBKA T€- | CTaJUIMYecKas pelieTka, 3J1eKTpooTpuarenb- | [IpuMeHsATs nony4eHHy0 HHPOpMAaIUIO
CTa «BUIBl | HOCTb, IHIOJb, IOJIUMEPHI, IUCIIEPCHAS CU- | B Pa3JIMYHBIX 00JACTAX HAYKU U B KH3-
XUMHYEe- | cTeMa, MaccoBasi 1 00beMHas JJOJH. HH.
CKO# cBs- | OTIM4aTh TUIIBI XMMHUYECKUX CBs3el corac- | KoMMyHMKaTUBHbIE
3U» HO UX OCOOEHHOCTSIM: MOHHAs!, KoBaJieHTHast | DopMynupoBaTh pedeBble M MUCHMEH-
Merannuueckas cpsasb. Ar- | [1] § 3.4 IMOJIsIpHAsA, KOBaJICHTHAs HEMOJISIpHAsA, METal- | HbIC BHICKa3bIBAHUS ®O, PT
peraTHbIC COCTOSAHUA BC- No 3.4 JIM4eckas, BOIOpoaHasl.
HICCTB X BOIOPOAHASL CBA3E. c1p.39 BBIABIIATE 3HAYCHUE PA3IIMYHBIX arPEraTHbIX
13- COCTOSIHUI BEIIECTB JJIs ObITa, MPOU3BO/I-
14 CTBA, JKUBOM IPUPOJBL.
[Tpon3BoauTh pacyeTbl MaccoBOM M OOBEM-
HOW noyiel, Macchl, 00beMa, KOJMYecTBa Be-
IIECTBA.
UucTele BeIECTBA U CMECH. [1]§ 5 Ne JlaTh XapakTepUCTUKY BaXKHEUIIUX MpelcTa- | PeryasiTuBHbIe: yMeETh CaMOCTOATENBHO b
CocraB cmeceir. O0beMHAs 8 C1p.48 BHUTEJIEH JPYruX KIAaccOB OPraHUYECKHMX CO- | IUIAHHPOBATh IIYTH IOCTIDKCHHS, CaMOCTO-
15- M MaccoBast 0I5t KOMITO- Toro- CIMHEHUH: METAaHOJ M OTAHOJ, CJIOKHbIe | ATCIBHO ONPENCNsTh LeTH AEATCNbHOCTH,
16 HEHTOB CMece, l\éaCCOBaH ToBKka co- | FDHPEL, KHPEL, MBUTA, arbaerusl ((opMas- BBIOMpaTh HaubOosee 3PPEKTUBHBIC peIie-
nois npumeceii. CamocTo oOuenns | ACTHI M AUETAIBJCTUA), KETOHBI (ALETOH), ;Pi)ﬂsﬁanaTenbnme: COCTABIATE TE3HCLL Tt

sTeNbHas pabora.
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«KOCMe- | KapOOHOBBIE KHUCIOTHI (YKCYCHasi KHCIIOTa, | KOHCIIEKT TEKCTA.
THYECKHME | Ui €CTECTBEHHO-HAy4HOro mpoduius npex- | KOMMyHHKAaTHBHBIE: KOIUICKTHBHO (Hop-
TeIny CTaBHUTEJEH APYTHX KIACCOB KHCIIOT). MYJUPOBATE LCIN 1 381411 ypoka

JlabopaTopHoe 3aHsiTee Onpenenars NPUHAIICKHOCTh BELIECTBA K @O, JIP

Ne2. KJIacCy 10 OCOOCHHOCTSIM CTPYKTYPHOT'O Ne 2

HpI/IFOTOBJ'ICHI/Ie CyCIICH3UU CTPOEHUS.

KapOoHaTa KanbLis B BOJIE. Omnnuare o0ume W crenupuyecKkue peak-

Iomyderue SMybCHu Mo- LIMU, XapaKTepHbIE NI JAHHBIX KJIacCOB Op-

TopHOTrO Macna. O3HaKOM- N

o TaHUYECKUX COEAUHEHHUI.

JICHUE CO CBOMCTBAMHU JUC-

IEPCHBIX CUCTEM
17-
18

Tema 4. Boga. PacTBopbI. DJ1eKTPOJUTHYECKAS TUcCOlHANUA.(24.)

Bona. Pactopsr. PacTso- [1] 'maBa | 3HaHust 00 OCHOBHBIX XMMHYECKHX Ipolec- | PeryasiTuBHbie Cp
29' M
30 penue. Maccosas 10714 4 cax U SIBJICHUSX, O XMMHUYECKUX 3aKkoHOMep- | CucremMaTu3upoBaTh 3HaHUS U MpUMe-

PaCTBOPCHHOTO BCILCCTBA HOCTSX M 3aKOHaX. YMEHHE HCIOIb30BaTh | HATh UX B )KU3HHU.

IIpakTHYecKkoe 3aHATHE [1] § 2 Ne | uHTENNEKTYabHBIE ONEpaluK. aHanu3, cuH- | [lo3HaBaTenbHBIE TP Ne2
31- Ne2. 1,2,3 Te3, 000011IeHNe, cUCTeMaTH3aIus [IpuMeHATHh NOTyYEHHBIE 3HAHUS B pa3-
32 [Ipurorosienue pacTBopa Crp.63 YMeHMe cOCTaBIISITh YPaBHEHHUS TUCCOITHA- JINYHBIX 00JIACTIX HAYKH U )KU3HU.

p y yK

3aZ[aHH01>i KOHICHTpAHWH.
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DJIEKTPONUTUYCCKAS] JIHC- LU KUCIIOT, COJIEH U OCHOBAHUM. KoMMyHHKaTUBHbIE no,
conmarys. Jlucconnarms Pa6oTaTh B ape u B KOJUICKTHUBE. T,JIbNe3
KHUCIIOT, COJIEH U OCHOBA-
33- HUM.
34 JlabopaTopHoe 3aHsiTHE
Ne3,
Peakuus nonnoro ooOMeHa.
Tema 5. Kinaccupukanusi HeOpraHmyecKnx coelMHEeHN U UX CBOMCTBA.
JlaGopaTopHoe 3aHsiTHE [1] I'maBa | [laTh XapakTepUCTUKY BOKHEUIINX NPEACTaBUTE- | PeryasiTMBHBIE. YMETh CaMOCTOSTEILHO JIBNe4
Nedq., 5 § 1 No 4 | Jieil K1accoB HEOPTAaHMYECKUX BEIIECTB: KUCJIOTHI, | INIAHUPOBAaTh MYyTH HOCTUKEHUS, CaMOCTO-
KucnoTs! 1 ux cBOWCTBa. Ctp. 73 | OCHOBaHHUS, COJH, OKCHJIBL. ATENBHO ONPENENATh IEMN JeSATEIbHOCTH,
onro- OnpenensTh NpUHAJICKHOCTD BEIIECTBA K KJacCy | BHIOMpaTh Hanbosee S(QEKTHBHBIC pelie-
35- TOBKA M0 0COOEHHOCTSAM CTPYKTYPHOTO CTPOCHHSI. HUS
36 Otangath o0mmue u criennpuIecKue peakiyy, IMo3naBaTejbHBIE: COCTAaBIATH TE3HCHI U
KpoccBop- XapaKTepHBIE IS JAHHBIX KJIACCOB HEOPraHW4Ye- | KOHCIIEKT TeKCTa.
AATOTE | cypx coennHeHMit KomMyHuKaTHBHBIE: KOJUIEKTHBHO (op-
MC «KHC- MyJIMpOBaTh LEJH U 3a1a4H ypoKa
JIOTBD)
JlaGopaTopHoe 3aHsiTHe [1]1§2 Ne JIBNe5
Nes. 4 Crtp.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 c000-
40 IISHUS
«Hctopus
CTEKJIa»
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41-
42

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

[1]§5Ne7

Crp.921

KP

®opma arrectanmnu: [o Tekyuieii ycneBaeMocTH

2 cemecTp

VYyeOnuk: Xumus. 11 kmacc. ba3osslit ypoBenb: yueOnuk / O. C. 'abpuensH., JIsicoa I'.I'. — M.: JIpoda, 2018

Pa3znen 2 Teopernueckue 0CHOBBI XUMHH

Tema 6. XuMuyeckue peakinuu.(24.)

36

Knaccudukarys xumude-
ckux peaknuid. Oxkucau-
TEJILHO-
BOCCTAaHOBUTEJIbHBIC PEaK-
nuu. CaMocTosTeabHas
paborta.

[1]T'naBa
6§1
Ne7.8
Crp.98
Camo-
CTOSI-
TCIIbHAs
pabota
«Cocra-
BHTh
ypaBHe-
HHUS
OKHCIIH-
TEJIbHO-
BOCCTa-
HOBH-
TCIIBHBIX

@opMyIMpPOBATh MOHATHE O XUMHYECKOU pe-
aKI1y, €€ pe3ynbTaTax, OCHOBHBIE OIIpeeCIIe-
HUS.
XapakTepu30BaTh Pa3IMYHbIE TUIIBI XUMUYE-
CKHX PEaKLMH: PEAKIUH Pa3JI0KEHUs, 3aMellle-
HUS, COETUHEHUs, 0OMEHa, TPUCOEeITMHEHMUS,
TOpPEHUS.
MopenupoBaTh IOCIEICTBHS IPOTEKAHUS pe-
aKIIMI Ha OCHOBAHHUHM IIPUHAJUIEKHOCTH €€ K
OIIPEETICHHOMY TUILY.
[Ipon3BoauTH pacueTsl MapaMeTPOB XUMHUYE-
CKHMX pEaKLIMi.

BBIABIATE CXOACTBA M OTINYMS B pEaK-
LUAX OpPraHUYECKUX M HEOPraHUYECKHUX Be-
IIECTB.

PerynssTuBHbie

Knaccudunuposats nHpopmanuio
OTMPAsiCh Ha 3a/IaHHBIC KPUTEPUH.
ITo3naBaTe/IbHBIE

CtpouTth peueBoe BhICKa3bIBaHUE HA
OCHOBE MOJTy4YeHHOH HH(OpMAIIHH.
KomMmyHuKaTHBHBIE

[lonyyars wuHpOpManuio, paboras B
KOJIJICKTHBE.

CM,PT
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peak-

18050500
JlaGopaTopHasi pagora [1]§ 3 JIP Ne7
Ne7?. No5
37- CKOpOCTh XUMHYECKHX Pe- Crp.105
aKIMH. 3aBUCUMOCTE CKO-
38 POCTHU XUMHUYCCKUX PCAK-
U OT pa3TUIHBIX (HaKTO-
pOB.
39- O6parumocts xumudeckux | [1]§ 4 T,00, b
peakuuii. XuMHyeckoe
40 PaBHOBECHH.
Tema 7. MeTasliibl 1 HEMETAJLIbI.(24.)
JlabopaTopHas padora [1]T'naBa | ®opMynHpoBaTh ONPENEICHUS: XUMUYECKas PerynssTuBHbIe JIP Ne8
Ne8. 7. CBSI3b, JJIEKTPOHHAS M1apa, UOHBIL, KnaccudunupoBars NOHATHS HA OCHOBE
Pacemotpenne 06P33HUOB Ne 1,2,3 | okucneHue, BOCCTAaHOBJIEHHE, KpUCTAJLIIMYE- OIIPEACIICHHBIX KPUTEPUEB.
MeTaios, Bsanmonei- 5(a,0) | ckas pemieTka. IMo3naBaTeabHbIE
CTBHE METAILIOB € PacTBo- Ctp.120 | BeIBAATH 3HAUEHHE PA3IMUHBIX arperaTHbIX [IpuMeHATH NOTydYEHHBIE 3HAHUS B pas3-
gaMH coueit. MeTast ITonro- | cocrostHUM BeIeCTB I ObITa, IPOU3BOJCTBA, | JIMYHBIX 00JACTAX HAYKU U )KU3HU.
COOCHHOCTH CTPOCHUSI. .
D — TOBUTH | JKMUBOW IPUPOJIBI. KoMMyHuKaTUBHBbIE
43- cKHe cBoiicTBa. O6Imme coobuie- | Otnuyath obmue u cneunpuyeckue peakuuu | GopMynupoBaTh peyeBble M MUCHMEH-
44 CBOWCTBA TOJTYUEHNUS Me- HUE XapaKkTepHBIE ISl METAJUIOB U HEMETAJIOB. HBIE BBICKA3bIBaHUSI.
TaJlIoB. «poJib
MeTaj-
JI0B B
HUCTOPUH
4eJIoBe-
YECKOH
LUBUIIN-
3aIun»
45- Hewmeramisl. OcobeHHocTH [1]§ 4 Ne @O, PT
46 ctpoeHus. OKUCIUTETbHBIE 3,4
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1 BOCCTAHOBUTEJIBHEBIE
CBOIICTBA.

Crp.123

IMpakTuyeckoe 3ansTue | [1]Pador PT,b
Ne3. a Ne3
47- Pemenue skciepumen- Crp.224
48 TaJbHBIX 3a/1a4 Ha pac-
[IO3HAaBaHUE HEOPraHu-
YECKUX BEIIECCTB.
Tema 8. OcHOBHBIE NOHATHA OPraHu4YecKoi XuMuu U Teopusi CTpoeHHs1 OPraHNYecKuX coeJUHeHn . (24.)
JlabopaTopHas pa6ora [1]OmpIT | XapakTepu3oBaTh OCHOBHBIE 3Tambl pa3BUTUS Op- | PeryiasiTuBHbIE JIP Ne9, b
Ne9. 24,cTp.23 | raHUYECKOW XMMHWH, OPTaHUYECKYI0 XUMHIO ¢ To4Y- | CHCTEeMaTH3UpOBaTh 3HAHUS  HCHONB3YS
W3roroBnenue Mmoaenen 8 'maBa 8 | Ku 3peHUs IpeIMETa U3YUCHHUS. 3a/1aHHBIEC KPUTEPUH.
55- MOJIEKYJI OpTaHUYECKUX §1 ®opMynIHpoBaTh OINpeneieHus, Takue Kak uzome- | [lozHaBaTeIbHbBIE
56 BemiectTs. [Ipeamer opra- pusl, BAJIEHTHOCTh, XUMHUECKOE CTPOEHHE, TOMOJIO- | Vcronp30BaTh pa3inyHble UCTOYHHUKHM HH-
HUYECKON XUMHH U TEOpUS TUYECKUU PSiA. (hopMaIuu ¢ 1EeNBO MOyIeHUS 3HAHUH.
CTPOEHHUS OPTaHNIECKUX DopMynTupoBaTh OCHOBHBIE MOJOXKEHUS Teopuu A. | KoMMyHUKATHBHbIE
coenuHeHuit A.M. bytre- M. bytnepoBa, NIpUMEHATh UX B M3YUYEHUH OpraH | AJEKBaTHO OIEHHBATh PabOTy CBEPCTHH-
poBa. YEeCKOW XMMHHU. KOB, BBICKa3bIBaTh TOUKY 3PEHMS.
Knaccuduxkanms opranmue- | [1]§ 2,3 CP
CKHX BEIECTB U KIIACCU(H- No 2
Kalys peakiuil B OpraHu- Crp.145
YECKOU XUMUH. Cocra-
57- BUTH Ta0-
JUILY
58 «Kaccu-
bukanus
OpraHmu-
YECKUX
BELIECTB»
Tema 9. YriieBogopoabl U MX NPUPOAHbIE HCTOYHUKHT
61- Anxansl. 'omonoruueckuii | [1]['maBa | @opMynaupoBaTh OIpeeNeHus: YrieBoAOpObl, | PeryjasiTuBHbIE
62 psll, HOMEHKIIATypa, XHMH- 9§ 1 Ne | obmast Qopmyna, cTpykrypHas u MonekymsapHas | Kmaccuuuuposare uHpOpMamuio, wuc-
YECKHE CBOWCTBA, IPUMeE- 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

JveHbl 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-
JIOPOIOBY

69-
70

JladopaTtopHas pa6oTa
Nel0.

[IpupoaHbIe HCTOYHUKH
yTIIeBo0po10B. O3HAKOM-
JIEHUE C KOJIIEKIUeH 00-
pasuoB HedTH.

[11§ 6
Bompocsr
1-7
Crp.184

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

XapakTepr30BaTh KJIacchl YIJIEBOAOPOJOB C TOUKU
3peHHs 0COOEHHOCTEN CTPOCHUS UX MOJIEKYII.
[Iporuo3upoBaTh XUMHUYECKHE CBOMCTBAa BEIIECTB
COIJIaCHO MPHHAJIEKHOCTH MX K KJaccaM yTJeBO-
JIOPOJIOB.

OnpenenaTs NpUHAAISKHOCT BEIIECTBA K KIIACCY
M0 0COOEHHOCTSAM CTPYKTYPHOTO CTPOCHHSI.
DopMynHpOBaTh CXOJICTBA U OTJIMYHUS CBOWCTB CO-
€IVMHEHNN pa3HBIX KIIACCOB, 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 SBICHUAS W MH-
dbopmarro BepOaTbHONM W TTHUCHMEHHOM
($hopMBL.

KoMMmyHnkaTuBHBIE

JaBaTh ajeKkBaTHYIO OIEHKYy pabote
CBEpCTHHMKA, NPUHUMATh y4dacTUE B KOJ-
JICKTUBHOMW JEATEITBHOCTH.

b, PT

PT, 1O,

T,b

JIP NelO
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Tema 10. Kucnopoacoaeprkariiue OpraHndeckKie COeaTMHCHIS

[1]'maBa
10§ 1,2
Iloaroro-
BHTH CO-
79- obmenne
80 CrupThl ¥ heHOIBI. «JTaHoI-
BEIU-
yaiiiee
Oaro u
CTpaIIHOe
3I10%
JlaGopaTopHasi padora [1]Ombir
81- Nell. 57 29
82 CBoiicTBa OJJHOATOMHBIX U CTp’ 739
MHOTOaTOMHBIX CITUPTOB.
JlaGopaTopHasi padora
Ne12. [1]OmbIT
83- N
84 Nzydenmne cBOMCTB anbe- 32,cTp.
TUO0B U KapOOHOBBIX KHUC- 240 § 4,5,
JIOT
[11§5
CrnoxxHbie 23UPHI U KH- c1p206 No
pel.MbIna 1-4

DopMynupoBaTh onpeneneHus: (yHKIHOHAIbHAs
TpymIa, CHUPTHL, 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.

@opMynMpOBaTh 3HAYECHHE KUCIOPOACOAEPIKALIUX
COEMHEHU JUIs1 )KMBOW ITPUPOABI.

PerynasituBHble

@opMyIHpOBaTh BBIBOABI K Pa3IUYHBIM
SIBIIGHUSIM, OIHMpasCh 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' UX Kiaccudu crp-241 § TP Nel3
Kamst ’ 6 Ne 1-7
cTp.212
Tema 11. AzoTcomeprkamie opraHudeckue coequaeHus. [lomumepst.
®DopmynupoBaTh ompeneneHus: (HYHKIMOHATbHAS
Tpymma, aMuHbI, aMHHOKHUCIIOTHI, (PEpMEHTEHI.
PeryasiTuBHBIE: YMETH CaMOCTOSTEIHHO
OnpenensT NpUHAJIEKHOCTh BELIECTBA K KIIACCY
AMUHBI. AMUHOKHCIIOTHI. . IJITAHUPOBATh MYyTH IOCTHXKECHHSI, CAMOCTO- B,®0
0 HAJIMYUIO ()YHKIIMOHAIBHOM PYIIIIHL. ’
SITEIBHO OTPENEIATh IENU NeATeIbHOCTH,
XapakTepru30BaTh CIIOCOOBI TOTYUCHHUS PA3THIHBIX
. BbIOMpaTh Haubosiee 3PPeKTUBHBIC peIIe-
a30TCO/ICPKAIIUX OPTraHUUYECKUX COCTMHCHUM. s
DopMyIHPOBATH BHIBOJBI MPOTEKAHUS XUMUYCCKUX )
. N ITo3naBaTeabHbIE: COCTaBIATH TE3UCHI U
a6 p SIBIICHUH U PEaKITHii. COHCIIEKT TeKCTa
abopaTopHas paboTa [IpumeHnenne 3HaHWN 00 OpPraHWYECKUX COETUHE- ’
Nol4. . KoMMmyHukaTHBHBIE: KOJUIGKTHBHO (hop-
5 . HUSX B TIOBCEIHEBHOM JKU3HH. MYJTHDOBATS LI 1 3A7A4H YPOKA JIP Nel4
CIKH, XHMHICCKHE CBOH- ®dopMynupoBaTh 3HAYEHHUE a30TCOAEPIKANIUX CO- yap M
cTBa. €IMHEHUH AJI AKUBOU NPUPOJIBIL.
DopMyTHPOBATEH OTMPEICICHUS: TIOJTUMEPHI, BOJIOK-
Ha, TEPMOIUIACThI, PEaKTOILUIACTHI, IUIaCTMAaCCA, PeryasituBable
CHUHTETUYECKUE KayUyKH. CucteMaTu3upoBaTh 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 TTOTTUMEPOB ISl 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.
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JAuddepennupoBanHbIi
3ayeT.

®Dopma arrectanum: JuddepenunpoBannblii 3a4éT

[Ipu odpopmuenun padoueii mporpaMMbl ObUTA UCTIOIB30BAHbI CIEAYIOIINE YCIOBHBIE 0003HAYEHUS:

KP-kontponsHas padora b-Oecena ®O-dpoHTaNBHEI OMPOC
T-tect PT-pabota B tetpagu  KP-xkonTponsHas pabora
CP- camocTositenbHass pabora MO-uHAMBUYaTbHBIN OMPOC
[1P — npakTudeckas pabora JIP — maGoparopnas padota
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r. CBOOOIHEIH

Onucanue MaTepuaIbLHO-TEXHUYECKOI 0a3bl

Ayautopust Ne 212 - yyeOHast ayIUTOpHs JJI MPOBEACHUS TEOPETUYECKUX 3aHITHM
(YpOKOB), NpaKTUYECKHX 3aHATHHA, TPYNIOBBIX M WHIWBHIYAJIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U MPOMEKYTOUHOM arrecTauuu. KaOMHeT XuMUM 1 OMOJIOTHH.

OcnaienHocts: Kommuiekr meOenu, nepuonuyeckas tadnuua [I.J. Menneneesa,
yuyeOHble MaTepualbl, BHJEOMATEpUall, IPE3EHTALMU, KOMIUIEKT Y4e€OHO-HAIJISIIHBIX
nocobwuit: «Mojenu aToOMOB 3JIEMEHTOB, MOJIEKYJIbl BEIIECTB, KPUCTAITMUYECKHE PEIIET-
KW», XUMUYECKas TIOCY/1a, XUMUYECKAE PEAKTUBBL. [IepCOHANBHBIM KOMIIBIOTED, MYJIbTH-
MeIMIHOE 000pY0BaAHHUE.

MeToauyeckue MaTepuaJibl

Dponmanvhslii ONPoc, YCmuoblil onpoc, beceda, paboma y 00CKU

[Ipu MHAMBUAYATBHOM OIPOCE MpPENOoAaBaTeNb BhI3bIBAECT 00yUarolerocs K A0c-
K€, KOTOPOU 00ydJarouuics noab3yercs JJsl TOro, 4ToObl caeinaTh HE0OOXOAUMBIE 3a-
nuch. OTBeT OOydaromierocsi BBICHyIIMBAaeT Bcs Tpymnma. OmuOKH, AOMyIIEHHBIE
00yJaromuMcs, KOJUICKTUBHO AaHANM3UPYIOTCA U HUCHPaBISIOTCS. DpOHTaIbHBIN
OTIPOC 3aKJII0YAETCS B BBI30BE MHOTHX OOYYaIOIIMXCS AJSi OTBETa HA BOMPOCHI IO
paszenam XUMHH, TpeOyrolre HeOOoJIbIIOro o 00beMy OTBETa (HApUMeEp, OINpese-
JIEHUE KaHpa U PopMbl COUYMHEHUS, €r0 aBTOpa U T. 11.). Yale Bcero onpoc npoBo-
TUTCS I TIPOBEPKU MaTepuala, KOTOPBIA HyKHO 3alIOMHHUTDH HJIM 0€3 KOTOPOTro He-
BO3MOXKHO YCIIEIITHOE MPOABM)KEHUE BIIEpE]l B U3YUECHUN JUCIUILIUHBI.

[enbto ycTHOrO cobeceoBaHusl SBISAIOTCA 000OIIEHHE U 3aKpEIUIeHHE U3Yy4eH-
HOT0 MaTepuaja 1o paszaenam xumuu. [Ipu moaroroBke ciaenyer MCHOJIb30BaTh JIEK-
LIMOHHBII MaTepuan u yueOHyro nurepatypy. CieayeT BHUMATEIbHO NPOYECTh CBOM
KOHCIEKT JIEKIIMM 0 HU3y4aeMOW TeMe U PEeKOMEHIyeMmylo jurepaTypy. llpu stom
BaXHO HAYYHUTHCS BBIACIATH CAMOE IJIABHOE M COCPEIOTAauMBAaTh HA HEM OCHOBHOE
BHUMaHue Mpu moArotoBke. C HE3HAKOMBIMU TEPMHUHAMH W TIOHATHUSMHU CIIETyeT
O3HAKOMHTHCS B TPEJIaraeMOM TJIOCCapWH, CIOBape WU SHIMKIoneann. OTBeT Ha
KaXXIBI BOIIPOC JOJDKEH OBITH JI0Ka3aTeNbHBIM U apryMEHTHPOBAHHBIM, 00yJaroIie-
Mycsl Hy’)KHO YMETb OTCTauBaTh CBOIO TOUKY 3peHus. O0ydaromemMycs: HaJJIe)KUT XO-
POIIIO MOATOTOBUTHCSA, YTOOBI UMETh BO3MOXHOCTh TPAMOTHO M TIOJTHO OTBETHTH HA
3aJJaHHBIE €My BOMPOCHI, CyMETh CJeNaTh BBIBOJBI M TMOKa3aTh 3HAYMMOCTh JaHHOU
npo0JIeMBbl [T U3ydaeMoro Matepuaina. Ho ass Toro ytoObl MpaBUILHO U YETKO OT-
BETUTh Ha IOCTABJICHHBIM BOIPOC, HEOOXOAMMO MPABHIBHO YMETh MOJIb30BATHCS
y4eOHOU U JIOTIOJTHUTEILHOM JINTEpaTypOH.

r. CBOOOIHBIHI
2020r.



Tecm no xumuu

Kak u moOas npyras gopma HNOArOTOBKM K KOHTPOJIO 3HAHUM, TECTUPOBAHME
UMEET psAJl OCOOEHHOCTEH, 3HAHHE KOTOPBIX IOMOTAEeT YCIEIIHO BBIIOJHUTH TECT.
MokHO J1aTh ClIeAyIOIIEe METOJUUYECKIE PEKOMEHIALINN:

* [Ipexne Bcero, ciieyeT BHUMATEIbHO U3YUUTh CTPYKTYPY TE€CTA, OLICHUTh 00b-
€M BPEMEHH, BBLICISEMOr0 Ha JTAaHHBIA TECT, YBUJIETh, KAKOTO TUIA 3aJaHUs B HEM
coJiepKarcs. ITO MOMOXKET HACTPOUTHCS Ha padoTy.

* Jlyume HaunHATH OTBEYATh HA T€ BOIIPOCHI, B MPABUILHOCTU PEIICHUS KOTOPBIX
HET COMHEHMI, [TOKa HE OCTAHABJIMBASCh HA TE€X, KOTOPbIE MOTYT BbI3BaTh JOJITHE
pa3ayMbsa. JTO MO3BOJIUT YCHOKOUTHCS M COCPEAOTOUMTHCS Ha BBHIMOJIHEHUU Oolee
TPYAHBIX BOIIPOCOB.

* O4eHb BaXHO BCErJa BHUMATEIbHO YNUTATh 3a/1aHUs 10 KOHIA, HE MbITAsICh MO-
HSTB YCIIOBUS «I10 MEPBBIM CJIOBaM» WJIM BBIIIOJIHUB MOJOOHBIE 3aJaHUs B TPEIbITY-
IIMX TECTUPOBaHUAX. Takasl CIellKka HEPEeAKO MPUBOAUT K JOCAJAHBIM OIIMOKaM B ca-
MBIX JIETKHUX BOIIPOCAX.

* Eciiu Bl He 3HaeTe oTBeTa Ha BONPOC WM HE YBEPEHBI B MPABUIBHOCTH, CE-
JyeT IPOMYCTUTh €r0 U OTMETUTb, YTOOBI TOTOM K HEMY BEPHYTHCH.

* [Icuxomoru Takxe COBETYIOT IyMaTh TOJIBKO O TeKylleM 3anaHuu. Kak npaBu-
J10, 33JJaHUs B TECTaX HE CBS3aHbI APYT C JIPYrOM HEMOCPEACTBEHHO, IO3TOMY HEOO0-
XOJIMMO KOHIIEHTPUPOBATHCA HA JTAaHHOM BONPOCE M HAXOAWUTH PEIICHMS, MOAXOMS-
1€ UMEHHO K HeMy. KpoMe Toro, BBIITOJIHEHHE 3TOM PEKOMEHJAllMU JACT eUle OJIUH
MICUXOJOTUYECKHI 3 (PEKT — MO3BOJIUT 3a0BITh O HEY/AAU€ B OTBETE HA MPEABITYIINN
BOIIPOC, €CJIM TAKOBAsi UMEJIa MECTO.

* MHorue 3aJlaHus MOKHO OBICTPEE PEILInTh, €CJIM HE UCKAaTh Cpa3y MpPaBUIIbHBIN
BapHaHT OTBETa, a IOCJIEJOBATEIbHO MCKIIOYATh TE€, KOTOPHIE SIBHO HE MOAXOJSIT.
MeTon MCKIIOYEHHS MO3BOJISIET B UTOT€ CKOHUEHTPUPOBATh BHUMAHHE HA OJHOM-
JIBYX BEPOSATHBIX BapUAHTAX.

* PaccunTsiBaTh BBINOJHEHNE 3aJJaHUI HYKHO BCErJa TakK, YTOObl OCTalIO0Ch Bpe-
Ms Ha TIPOBEPKY U 10paboTKy (mpumepHo 1/3-1/4 3annmanupoBanHoro BpeMeHu). To-
r7la BEPOATHOCTh OMMCOK CBOJUTCS K HYJIIO M MMEETCS BpeMsi, UToObl HaOpaTh Mak-
CUMyM OaJUIOB Ha JIETKUX 3a/laHUSIX U COCPENOTOUYUTHCS Ha pelieHuu Oosee Tpy.-
HBIX, KOTOPbIE BHaYaje MPUILIOCH MPOMYCTHTb.

* [Iporiecc yraapiBaHusi MPaBUIIBHBIX OTBETOB KEJIATEIHHO CBECTH K MUHUMYMY,
TaK KakK 3TO YpeBaTO TE€M, YTO O00yUaromuiics 3a0y1eT O TTABHOM: YMEHHUHU UCIIOJb30-
BaTh UMEIOLIUECS HAKOIUIEHHbIE B Y4eOHOM IMpOIlecce 3HAHUS, U OYJET HAJesAThCS Ha
ynady. Ecnm yBepeHHOCTH B MPaBUILHOCTH OTBETA HET, HO MHTYUTHUBHO TOSIBIISIETCS
IPEINOoYTEHUE, TO MICUXOJIOTH PEKOMEHIYIOT AOBEPSATh WHTYUIIUU, KOTOPAsi CAUTALT-
Csl MPOSIBJICHUEM TIyOMHHBIX 3HAHUW W OTbITa, HAaXOJSIIIMXCS Ha YPOBHE IMOJCO3HA-
HUSL.

[Ipu moaroToBKe K TECTY MO XMMUHU HE CJIEYET MPOCTO 3ay4yUBaTh, HEOOXOIUMO
MOHSTH JOTHKY H3JI0)KEHHOTO Marepuajia. DTOMYy HEMaJlo CIOCOOCTBYET COCTaBJIe-
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HUE pPa3BEpHYTOro IUIaHa, TaOJMIl, CXEM, BHHUMATEIbHOE M3y4YCHHE MaTepuaa.
Bonburyro momonis OKa3bplBalOT OINYyOJUKOBAaHHbIE COOPHUKM TeCTOB, MHTEpHET-
TPEHAXKEPHI, O3BOJIAIOIINE, BO-TIEPBBIX, 3aKPENUTh 3HAHUS, BO-BTOPBIX, IPUOOPECTH
COOTBETCTBYIOIIME IICUXOJIOTMYECKUE HABBIKA CAMOPETYISALMM U CAMOKOHTPOJIS.
VIMeHHO Takue HaBBIKM HE TOJBKO MOBBIMAIT 3 (HEKTUBHOCTh MOATOTOBKH, MO3BO-
JSI0T 00JIee YCHEIIHO BECTH ce0sl BO BPEMsI BBIIIOJIHEHUS TECTa, HO U BOOOILE CIIO-
COOCTBYIOT Pa3BUTHIO HaBBIKOB MBICIUTENBHOMN PaOOTHI.

Koumponvhas paboma (camocmosimenvhas paboma, paboma ¢ Kapmoukamu) no
Xumuu

KontponbHas pabota (camoctositenbHas paboTa, paboTa ¢ KapTOUYKaMu) SBISET-
Csl OJTHOM M3 COCTaBISIOIIMX YYEOHOU AEATENBHOCTH O0YHAIOIIErocs MO OBJIAJACHHIO
3HaHusAMU. K ee BbINOJHEHHIO HEOOXOJUMO MPUCTYIUTH TOJIBKO MOCJE H3yYEHUs
pa3aesoB XUMHUHU.

[lenbto KOHTPOJIBHOM pabOThl (CaMOCTOSTENbHOM pabOThI) SIBISIETCS OIpenese-
HUSl KaueCTBa YCBOEHUS JIEKIIMOHHOTO MaTepualla U YacTH AUCLUILINHBI, [TPeIHa3HA-
YEHHOMW ISl CAMOCTOSATEIbHOTO U3YUEHHS.

3amaun, crosiuye mnepen OoOydaroIMMCs MPU HOArOTOBKE M HANMCAaHUM KOH-
TPOJILHOM pabOTHI (CAMOCTOATENbHON padOThI):

1. 3aKkpenieHre MOTYyYEHHBIX paHEe TEOPETUUECKUX 3HAHU;

2. BbIpaOOTKa HABBIKOB CAMOCTOATENIbHON pabOThI;

3. BBISICHEHHE MOJATOTOBJICHHOCTH O0ydYaromerocs: kK Oyaymiei mpakTuueckoil pa-
oore.

KoHTposibHbIE paboThl (CaMOCTOATENbHBIE pa0OThl) BHINOJIHAIOTCS B ayIUTOPHH,
1o HaOJI0JICHHEeM MpernojaBaress. TeMa KOHTPOJIbHOU paboThl (CaMOCTOATEIIHHOM
paboThl) M3BECTHA U MIPOBOAMTCS OHA IO CPABHUTEIBHO HEJAaBHO U3YUYEHHOMY Mate-
puay.

[IpenogaBaTenb TOTOBUT 3a/1aHus MO0 MO BapHaHTaM, JIMOO UHIUBUAYATBHO IS
Kaxxaoro odyyatonierocs. Ilo cogepxanuio paboTa MOXKET BKIIIOYATh TEOPETHUECKUN
MaTepuai, 3aJayd, TECThl, pacuyeTbl U T.I. BBINOJHEHUIO KOHTPOJIBHOW pPabOTHI
IpeIIecTBYeT HHCTPYKTaX MpernogaBaTeis.

KitoueBbiM TpeOOBaHHMEM MpU TOJATOTOBKE KOHTPOJBHOW paboOThl (CaMOCTOSI-
TEJIbHOW pabOoThl) BBICTYIAET TBOPUYECKUN MOAXOJ, YMEHHE 00padaThIiBaTh U aHAJU-
3UpOBaTh MH(OPMAIHIO, AENIaTh CAMOCTOSITENIbHbIE BBIBO/bI, 0OOCHOBBIBATH LIEJIECO-
00pa3HOCTh U A(QPEKTUBHOCTH TMpelaraeMbIX peKOMEHAAIMNA U pelieHru mpooiem,
YETKO M JIOTMYHO U3JIaraTh CBOM MbICIU. [10ATOTOBKY KOHTPOIBHOM paboThI (camo-
CTOSITEJIbHOM pabOThl) ClieIyeT HaYMHATh C TOBTOPEHUSI COOTBETCTBYIOLIETO pasjeria
M0 XMMHUHU, Y4€OHBIX MTOCOOUH MO TaHHOW TEME U KOHCIIEKTOB JIEKIIUH.

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



Cocrapienue cBoaHOU (000OMmIaromeii) TabIUIBl IO TEME — 3TO BHJ CaMOCTOS-
TEJIBbHOW palOoThl MO cHUcTeMaTu3aluu oO0BEMHON MH(MOpMaIUU, KOTOpas CBOJIUTCA
(o0o6mraeTcsi) B paMku TaOnuiel. B pamkax CBOJHON TaOIMIIBI MOTYT HarJISITHO
OTOOpa)KaTbCs KaK pas3zelibl OTHOM TeMbI (OJIHOTUIAHOBBIA MaTepuai), Tak U pa3/eibl
pPa3HbIX TeM (MHOTOIUIAHOBBIN MaTepuan). Takue TabIuIlbl CO3/1aI0TCS KaK MOMOIIIb B
U3y4eHUU OOJBIIOr0 o0beMa yueOHOTO MaTepHalia, *kejas NpuaTh eMy ONTHUMAallb-
Hy10 GOopMYy JUIs 3aTIOMUHAHUS.

YacTts MaTepuala 1Mo COCTABICHUIO CBOJHON TaOJIMIIBI MOXKET OBIThH OIpeAciiCHa
npenojaBaresieM (Kakue 0ObEKThI, MPOIIECCH U TI0 KAKMM KPUTEPHUSIM CPAaBHUBATH), a
Jpyrasi 4acTh MaTepuaia momodupaeTcs Bamu caMOCTOSITENIBHO TOCIE U3YYCHHS CO-
OTBETCTBYIOIIETO yUeOHOTO MaTepHalia U3 pas3iejiOB XUMHH.

[IpenomaBaTenb MOXKET TakyKe ONPEACIUTHh TOJbKO OOBEKTHl CpaBHEHHS, a Bam
OyZeT HeoOXOAMMO CaMOCTOSITENBHO ONPEAEIUTh MO KaKuM KpuTepusm Bl Oynere
MIPOBOJIUTH CPABHEHUE YKA3aHHBIX OOBEKTOB.

AJTOPUTM caMOCTOSTEIbHOM PabOTHI [0 COCTABJICHUIO CBOTHOM (0000IIAIONIeH)
TaOJIHIIbL:

1. BuumMarenpHO MpounTaiiTe yueOHbIN MaTepHall 0 U3y4aeMOd TeEME XUMUHU.

2. [lpoananusupyiite y4eOHbIN MaTepuall, BBIIBUTE HEOOXOAMMbBIC U JOCTATOY-
HBIC JJIS 3all0JTHEHUS] CPaBHUTEIHLHOM TaOJMIIbI CBEICHUS (XapaKTepHbIC MPU3HAKH,
YepThl, BUABI U T.J1.).

3. O3HakombTECh ¢ 00pasom odopmiieHus: TaOIUIBI (TIPU HATWYHH).

4. IIponymaiite u HauepTUTE CeTKy Tabmuubl. O003HaYbTE 3aroyioBKU rpad taod-
JIUTTBI.

5. 3anoyiHUTE TAOIHILY.

ConeprxaHue TaOIUITBI TOTHOCTHIO JJOJDKHO COOTBETCTBOBATH 3aaHHOM Teme. He
CJIEIyeT BHOCUTH U3JIUIITHIO MH(GOPMAIIHIO, HE TIPUHAIJISKAIIYI0 pacCMaTpUBaeMOn
TeMe.

[IpeacraBneHHbI MaTepuan U3 pa3aeioB XUMHUH JOJDKEH ObITh KPAaTKO M JIAKO-
HUYHO c(hOpMyIIMPOBaH.

He nomyckaiiTe mycThIX HE3amOJHEHHBIX Tpad.

6. [IpoBeppTe CTPYKTYpPHUPOBAHHOCTh MaTepualia, HAIUYUE JIOTUYECKOWU CBS3U
U3JI0KEHHOU MH(pOpMaIuu.

OueHouHble MaTepuaJbl IPH (POPMHUPOBAHNM PadoUYell MPOrPaMMbl
Jducunniunsl /1.7 Xumus

2 cemecTp

IpakTnueckoe 3anaTue Ne3 nmo reme: «PeeHne 3KCIIepUMEHTANIBHBIX 3a7a4 Ha

pacro3HaBaHHE HEOPTaHUYECKUX BEIICCTBY.



[lenn ypoka: yMeThb JIOKa3bIBaTh OTBITHBHIM ITyTEM COCTAB M3YYEHHBIX BEIIECTB, IPOBO-
JINTH PEAKIHA MEXKTY BEIIECTBAMH B PACTBOPE, TOMyJaTh HOBBIC BEITISCTBA M3 MMEIOIIMXCS PeaK-
TVBOB; 3aICHIBaTh YPaBHEHMS PEAKIIMA B MOJIEKY/ISIPHOM, HOHHOM; TPOBOJIUTH HAOFO/ICHUS,
JIeTIaTh BBIBOIBI, CIIOCOOCTBOBATH COBEPIIICHCTBOBAHMIO YMEHHSI OCYITIECTRIISITH CAaMO- M B3aMMOKOH-
TPOJb 32 PE3yJIBTaTaMKl TIPOBEICHHOTO XMIMHYECKOTO JKCIICPHIMEHTa, YMEHHSI CBOCBPEMEHHO
o(hOpMIEITH OTYET O MPOJIEIIAHHOM paboTe, PaIMOHATIHHO PACTIPEIEIISisl CBOE BPEMsT; COOITHO/IATH IMpa-
BIJIA 110 TEXHUKE OC30MAaCHOCTH; Pa3BHBATH MHTEPEC K M3YUEHHIO IpeMeTa.

CrpyKTypa ypoka:

1.OpranuzatmonHblii stan (1-2 MUHyTbI)

[IpuBeTcTBUE, OmnpeneneHrne OTCYTCTBYIOIIMX, MPOBEPKAa TOTOBHOCTH YYAIMXCSI K
YPOKY, MPOBEPKa MOATOTOBICHHOCTH KaOMHETa K MPOBEACHHIO MPAKTUIECKON paboThl, Op-
TaHM3aIMs] BHUMAHMSI.

2.2Tarn npoBepKH JJOMAIITHEro 3a1aHust (5-6 MUHYT)

Ha nom yuarmmcest ObUT0 331aHO: COCTaBUTS IIaH PELICHUs] SKCIIEPUMEHTAITbHBIX 3a-
JIa4 ¥ 3aIMcaTh YPaBHEHHUS COOTBETCTBYIOIINX PEAKITUM.

B teuenune uzyuenus Tembl "MeTauibl"! yurTeNieM akIeHTUPOBaIOCh BHUMAHUE Y4a-
IIUXCS HA BOMPOCAX M YPAaBHEHUSX XUMHYECKUX PEAKIiA, KOTOPbIE MOT'YT BCTPETUTHCS B
MPaKTUYECKUX padoTax. B Terpamsx ydammxcst BbIICNIEH JIUCT, TJI€ OHH 3aITUChIBAIOT COOT-
BETCTBYIOIIME YPABHEHHS PEAKIIM. ITUM MaTepraioM yJalMCsl PEKOMEHIOBAHO TOJIb30-
BaThCs MPH BBITIOTHEHUH TIPAKTUIECKOM PaOOTHI.

3. Dtan NoBTOPEHMUs TEXHUKU O€30MACHOCTH P BBITIOJIHEHUH XUMHYECKOT'O KCIIe-
pumMenTa (4-5 MuHyT). JleMOHCTpalus pe3eHTaIy U PPOHTATIBHBINA OMPOC YYaIIUXCS.

4. Dtan pacnpeneneHus 3aJaHii 10 BAPUAHTAM M CTETICHU CII0KHOCTH.

Dran BBIIOJIHEHUS MPAKTUIECKON padoThl v O(hOPMIICHHUS OTYETA.

5. Dtan uHGOPMUPOBAHHUS YUAIIUXCS O JIOMAIliHeM 3aianuu. KpaTkuii HHCTpYKTaxK

TIO BBITTOJTHEHHIO JIOMAIITHETO 33/IaHKSI.

Xoa ypoka

l. Opraamzanmonnsbiii MoMeHT. [loAroToBKa K NPOBEIEHNIO MPAKTHYECKOI
padoThL
(1-2 muH)
1 Tlpusercrsue. Yuuress MpoBepsieT TOTORHOCTH OOYHAOLIMXCS K YPOKY
2. Opraavzanyst BHUMAHVS, TIOCTAHOBKA TIETM YPOKA

Il. (5-6Mun) becena o xoze nmpoBeicHUs pabOTHhI:
Kakue TpyaHoCcTH Y Bac BO3HUKIIY TPY MOJITOTOBKE 33aHM MPAKTUUECKON pabOThI?
Kak moxno onpenenuts PH+ - cpeny pactsopa?
Kaxkue peakimy Ha3bIBatOT KAYECTBEHHBIMU?
Kakue kauecTBeHHbIE PEaKTUBBI BbI 3HACTE IS ONPEIEICHNS KATHOHOB M aHHOHOB?
1. (5vun) MHCTpyKTa)K 1O TEXHHUKE O€30MacCHOCTH MPHY PaboTe ¢ KUCTIOTaMH, ITIeIO-
Yamu, COJISIMH, JJa00OPATOPHOM MOCY/ION, —HarpeBaTeIbHBIMU TIPUOOPAMHU.



IVV. Pacnpenesnenusi 3a1aHuii 10 BADHAHTAM M CTENICHHU CJI0/KHOCTH.
IIpoBenenue mpakTHyeckoii padorwl. (15 —20 MuH)

Beimonnsiem Bce GMCTBUS, OIMMCAHHBIC B YUEOHHKE. YUalyecs JIOJDKHBI pacro3HaTh
BbIJIAHHBIE BEILIECTBA, IPY 3TOM, UM HEW3BECTHO B KAKOM MOCIIEIOBATE/IEHOCTH OHU PacIioio-
»eHbl. OOydaroryecs paboTatoT B Mape U MOMYYaroT 33JaHKs 110 BApUAHTAM.

1 BapuanT

B Tpex BbImaHHBIX npoOHpKax HaxoasaTcs TBepabie Oenbie BemecTBa: NaOH. KoCO0s,
BaCly,. Jlns pacnio3HaBaHus JaHHBIX COSAMHEHUI pacTBOpuM uX B Bojie. [locne atoro no-
0aBUM BO Bce 3 MPOOUPKH pacTBOp cepHOM KucaoThl. [lo pesynbTaraM BHU3YyaIbHBIX
HaOJTFO/IEHHH CIIETTaeM BBIBOJT O COCTMHEHISIX, HAXOSIINXCS B IPOOHPKaXx:

a) 2NaOH + H,S0,4 = Na S04 + 2H,0

2Na* + 20H- + 2H* + S04%- = 2Na* + S04%- + 2H20

OH- +H"=H,0

Her BUIMMBIX M3MEHEHM, HO €CM MOTPOraTh MPOOUPKY pyKaMHu, MOXKHO IIO-
YyBCTBOBATh TEILJIO, T. K. pEAKIIUU HEUTPaTU3AINH SIBISAIOTCS SK30TEPMHUUECKUMHU, ITPO-
TEKAIOT CO 3HAYMTENFHBIM BBIJICIIEHUEM Teria. B uncTyro mpoOupKy mOMECTUTh CHOBa
ATO BEIECTBO U IO KaruisiM J00aBUTh UHIUKATOP (heHosdTaenH, pacTBOpP CTaHET Ma-
JIMHOBBIM I[BETOM, 3HAYUT 3/I€CH I1IEJI0Yb.

6) K>,CO03 + 2H,S0,4 = K,S04 + Ho0 + CO2

2K + C032- +2H" + 8042- =2K" + 8042- + H,0 + CO,
C03%- + 2H* = H,0 + CO0;
B manHoM ciydae, HaO0/1aeM BBIZICIICHHE YTIIEKHCIIOTO Ta3a.

B) BaCl, + H,S04 = 2HC1 + BaSO4l

Ba%** +2C1- + 2H* + 250,%- = 2H* + 2CL- + BaS0y4,
Ba®* + 250,% -= BaS04;
HaOmromaem BeiiesieHre 6€10ro ocajka.

2 BapuaHT

B Tpex BbIAaHHBIX MPOOMpKAX HAXOAATCS TBepIbie Oemnble BemiecTBa: Na2SOA4.
CaCo03, KC1. [Ina pacnio3HaBaHuUs JaHHBIX COSAMHEHUN PacTBOPUM HX B Bojie. B omgHOM
npoOupKe B BOAE HE PACTBOPUTCS TBEPAOE BEIIECTBO, 3HAYUT 3TO KapOOHAT KasbIIHs.
[Tocne 3Toro 106aBMM B YHCTYIO TIPOOMPKY MCCIIEAYEMOE BEIIECTBO U IT0 KaIlIsIM J100a-
BUM PEAKTHBBHI , TOKA3bIBAIOIINE KAUECTBEHHBIN aHAJIN3 Ha aHHMOHBI 3TUX COJICH, JIJIs 9TO-
ro ucnionp3yeM : HCL, BaCL2 . [To pe3ynbraTaM BU3yaabHBIX HAOIOICHHUI C/ICTIaeM BbI-
BOJT O COCTMHECHUSIX, HAXOSAIIMXCS B TIPOOUPKAX.

1) B oaHy u3 Hux n0o0aBUM pacTBOp Xjopuia Oapus U €Cd TaM HaXOIATCS
CyJb(aT-aHUOHOB, TO BBIMAJIET OCIIBIA 0CaOK Cyb(haT Oapus:

Na,S04 + BaCl, = 2NaCL + BaSO4 | 2Na* + S04 + Ba®* + 2CL =
B&SOM + 2Na* + 2CL-

Ba?* + 8042- = BaSO4l

2) B apyryro npoOUpKy IpHIbeM PacTBOP COJITHOM KHUCIOTHI, €CIM BIICTUTCS
ra3, 3HaYUT 9TO KapOOHAT KaJIbIIWS:



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

CO3 2- +2H+=H20 + C02

3)B ocTagieiics mpoOUpKe METOJIOM HUCKIIIOUEHHSI Mbl OOHAPYKUBAEM XJIOPH]L
KaJIis WM MOKHO J100aBUTh K HEU3BECTHOMY BEILIECTBY HUTpAT cepedpa, Mpu 3TOM
BBINIAJICT O€JIbI TBOPOKUCTHIN 0CaOK- XJIOpUJl cepedpa.

KCI + AgNO03 = KNO3 + AgCl| K+ + CL- + Ag+ + N03- = K+ +
NO03- + AgCl |

Cl- + Ag+ = AgCl|

Habnromaem BbIieieHre 6€10ro TBOPOKHUCTOTO OCATIKA.

3 BapuaHT

B Tpex BbIIaHHBIX MpPOOMpKAX HAXOIATCA TBepAble BemecTBa: Na2SO4.
CaCo03, Ba(NO3)2. [nsa pacnio3HaBaHUs JaHHBIX COCTUHEHUN PACTBOPUM HX B BOJIC.
B oanolt mpoOupke B BOjI€ HE paCTBOPUTCS TBEPOE BEILIECTBO, 3HAUUT 3TO KapOOHAT
kanpius. [locne 3Toro 106aBUM B YUCTYIO MPOOUPKY MCCIIETYEMOE BELIECTBO U I10
KarjisiM J100aBUM PEaKTUBBI , MMOKA3bIBAIOIIME KAaYECTBEHHBIM aHAM3 HA AHHUOHBI
TUX conelt, s storo ucnosibdyem : HCL, BaCL2 . [To pe3ynbrataMm BU3yaJbHBIX
HaOJII0IEHUH clielaeM BBIBOJI O COEIMHEHUSX, HaXOJAINXCS B IPOOUPKAX.

1)B oany u3 Hux no0GaBUM pacTBOp Xjopuja Oapusi U €ClU TaM HaxOoIsATCs
Cylb(aT-aHUOHBI, TO BBIMAIET OCNBIN 0CaIOK CyNb(aT Oapus:

Na2S04 + BaCl12 = 2NaCL + BaS0O4| 2Na+ + S042- + Ba2+ + 2CL =
BaS04 |+ 2Na+ + 2CL-

Ba2+ + S042- = BaS04

2)B npyryto npoOupKy NpUIBEM PACTBOP COISTHOW KUCIIOTHI, €CIH BBIAEIUTCS
ras, TO 3To KapOOHAT KaJIbIUs:

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

CO3 2- +2H+ =H20 + C02

3)B ocraBmieiics mpoOUpKE METOJOM HCKIIIOUEHHSI Mbl OOHAPYKUBAEM HUTpAT
Oapus.

4 BapuaHT

B tpex BbimanHbix mpoOupkax HaxojasaTcs pactBopsl: NaCL, ALCL3, FeCL3.
s pacnio3HaBaHHSI TAHHBIX COCIMHEHUN HCMOJIB3yeM THApPOKCUI Hatpus. [locre
ATOro A00ABUM B YUCTYIO MPOOUPKY UCCIAEAYEMOE BEIIECTBO M MO KaIljisiM J100aBIIs-
em 1enoub Ilo pesynabTaTam Bu3yanbHBIX HAOJIOJEHUI CIEIaeM BBIBOJ O COEIMHE-
HUSX, HAXOSAIIUXCS B MPOOUPKaX.

1) Ecnn »T0 BemiecTBO XJIOpU HATPUS, TO BUANMBIX U3MEHEHUN HE OyIeT.

2)Ecnu B npoOupKe XJIOpHUI aTFOMUHHUS, TO BBIMAET O€blid CTYAECHUCTBIN Oca-
nok ruapokcua amomunus (11).

AlIC13+3NaOH+=Al(OH)3 | +3NaCl

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

AL(OH)3|



3) Ecam 310 BemectBo xmopua xenesa (111), To Bemmager Oypeiii ocagok ru-

poxcun 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|

Jlsist oOHapykeHus KaTHOHOB Fe3+ mNpUMEHSIOT KOMIUIEKCHOE COEIMHEHUE —
Kentyro kpoBsHyto coiib K4[Fe(CN)6]. B pacTBope oHa IHCCOLMUPYET HA NOHBI:

K4[Fe(CN)6] — 4K+ + [Fe(CN)6]4—

[TIpu B3aumoneiictBuu noHoB [Fe(CN)6]4— c katnonamu Fe3+ oOpasyercs
TEMHO-CUHHUI 0CaJI0K - OEpIMHCKas Ja3yph:

3[Fe(CN)6]4— + 4Fe3+ = Fe4[Fe(CN)6]3]

III. Odopmiienue npakTudeckoii padorsl. ( 10 MuH)

(ITocnie mpoBeneHust pabOTHhI, CAETANTE BBIBOJ, 3AIIMILIUTE BCE PE3YJIbTATHI B TET-
pajb, yoepute padbouee MecTo.)

Jomannssi padoTa: Mo AroTOBKa K KOJJIOKBUYMY

JlabopaTopHasi padora Ne9.
H3roToBneHne Mojenei MOJEKyJl Oprannyeckux Bemects. [Ipeamer opranuye-
CKOW XMMHH U TEOPHUs CTPOCHHUSI OpraHnyecKux coeanuennii A.M. byrneposa.

lIeJlb.’ IIOCTPOUTD MMAPOCTCPIKHCBLIC U MacIITaOHbIe MOACIN MOJICKYJI IICPBBIX
IrOMOJIOT'OB IIPCACIIBHBIX YITICBOAOPOAOB U UX I'aJIOTCHOIIPON3BOJHbBIX.

Memoouueckue ykazanus.

JIist mocTpoeHust Mojiesiel KUCIONb3yHTe JETald FOTOBBIX HAOOPOB WU
UTaCTUINH ¢ nanoukamu. [llapuku, iMUTHpYIOIIME aTOMBI YTIAEpOAa, TOTOBAT OOBIU-
HO M3 IJIACTHJIMHA TEMHOW OKpPACKH, MIAPUKH, UMUTHPYIOIIHE aTOMBI BOJAOPOJA, - U3
CBETJION OKpacKH, aTOMBI XJIOpa — U3 3€JICHOT0 WM CHHEro 1BeTa. /[ coennnenus
[IAPUKOB UCTIOIB3YIOT MAJIOYKH.

Xoxa padorsr:

1. Cobepute mapocTepKHEBYIO MOJIEIh MOJIEKYJIbI MeTaHa. Ha «yrimepomHom»
aTOM€ HaMEeThTE YEThIPE PaBHOYJAJCHHBIE JAPYT OT Apyra TOYKHA U BCTaBbTE B HUX
NaJOYKH, K KOTOPBIM MPUCOEINHEHBI «BOJOPOAHBIEY wmapuku. [loctaBpTe 3Ty MO-
nenb (y Hee JOJKHBI OBITh TPU TOYKHU OMOpHI). Teneph codepute MacmTadHyO MO-
nenb MoJiekyiel Metana. Lllapuku «Bomopoaa» Kak Obl CILTIONICHBI U BJIABJICHBI B YT-
JICPOJIHBIN aTOM.

CpaBHuUTE MIAPOCTEP>KHEBYIO M MacIITaOHYI0 MOJENU Mexay coboi. Ka-
Kasi MOJieNb 0oJiee peaibHO MepefaeT CTpoeHue MoJieKyibl metana? Jlaiite mosicHe-
HUSL.



2. Cobepure mapOCTEP)KHEBYI0 W MACIITAOHYI0 MOJEIN MOJEKYJbl dTaHa.
N306pa3ute 3TH MOJIenu Ha OymMaru B TETpaju.

3. CoOepute mapocTep:KHEBble Mojenu OyraHa W u3oOytaHa. [lokaxure Ha
MOJIENId MOJIEKYJIbl OyTaHa, KaKhe MPOCTPAHCTBEHHbIE (POPMBI MOXKET NMPUHUMATH
MOJIEKYJIa, €CJIM MPOUCXOIUT BpallleHUEe aTOMOB BOKPYT curma cBsizu. M3o0pasurte Ha
OyMare HECKOJIBbKO MPOCTPAHCTBEHHBIX (DOPM MOJIEKYJIbI OyTaHa.

4. Cobepute mapocrepkHeBbie Mojenu nzomepo CsHio . n300pazute Ha Oy-
Mmare.

5. CobepuTte mapoCTepKHEBYIO MOJIE)Th MOJICKYJIbI AuxiaopmeTana CH,Cl,

MoryT nu ObITh U30MEPHI y 3TOr0 BemlecTBa? [lonbiTaiiTech MEHITH MECTaMU
aToMbI Bojiopoja u xjopa. K kakoMy BIBOAY Bbl PUXOAUTE?

6. Hanumwure otuer:

- YKaXUTE HOMEp J1aOOpaTOpHOM padoOThl, €€ Ha3BaHME, LIEJb, UCIIOIb3YEMOE
00opy10BaHMUE;

- 3apuKCHUpYWTE BBHIMIOJHEHHBIE 3a/IaHUs B BUJE PUCYHKA U OTBETOB Ha BOIIPO-
ChI K KQXJOMY 3aJIaHUIO

- chopMynUpyiTE U 3aITUIIUTE BHIBO/I.

Bonpocsl 1j1s1 KOHTPOJIA:
OcHoBHbI€ N010keHUS Teopun A.M. byTieposa.
Kakue BeniecTa Ha3pIBalOTCS YTIIEBOIOPOIAMU?
KakoBa Baji€eHTHOCTH yriiepojia B OpraHUueCKUX COCTUHEHUSX ?
UTto oTpaxkaeT MOJICKYJISIpHAs, CTPYKTYypHas U 3JEKTPOHHAsS POPMYJIbI?
YT0 Takoe «Hu30MEPBD), KU30MEPHUSI»?
KaxkoBa o6mas (opMyia npeaesibHbIX yTIeBOI0POI0B?

7. HazoBuTe TUN rUOpUAM3alMM, B KOTOPOM HaXOJATCS aTOMbI YIjepojia B

MpeneNbHbIX YTIEBOJOPOAAX.

ok wnE

1. OnummTe NpOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI METaHA.
2. HazoBuTte 0cCHOBHBIE CTIOCOOBI TTOJTYYECHHS AJIKAHOB.
3. KakoB Tin uzomepun xapakTepeH i aJTKkaHoB?

8. YkaxwuTe, COrlacHO KaKOMYy TPaBUIIY OCYIIECTBISCTCA MPUCOSAUHEHHE Tajio-
r€HOBOAOPOJOB K HECHMMETPUYHBIM aJKeHaM
1) Bropua 2) Kyuepona 3) 3aiineBa 4) MapkoBHUKOBA

9. Vkaxure q)OpMy.IIBI BCIICCTB, KOTOPLIC BCTYIAIOT B PCAKIIHUIO APYT C APYIrOM
1) C3H3 )51 022) C2H4 )51 CH43) C4H10 )51 HCl 4) C2H5 )51 HzO

10. Onpenenute, CKOJBKO MOJIEM YTIEKHMCIIOro raza oOpa3yeTcsi MpHU IMOJHOM
CrOpaHuM 3TaHa

1) 1 mons 2) 2 monb 3) 3 moiib 4) 4 MoJib

11. Cxonbko B rpaMmax mapoB BOJBI 00pa3yeTcst IpH Ckuranuu 5,8 T Oyrana



)9r2)15r3)12r4)18r
12. Ilepeuncnure 001aCTH TPUMEHEHHS aJKaHOB. 2 Oaia

13. Hanmmmmmre YpaBHCHUA XUMHYCCKUX peaKHI/Iﬁ AT CIICAYIOIIUX HpeBpaIHeHHﬁ:
6 OanoB

CaC2—> C2H2—> C6H6—> C6H5N02

JlaliTe Ha3BaHUs NPOAYKTAM PEAKIINU

14. BeiBenute Monekyisipayto dopmyny YB, mMaccoBas monst yriepoaa M BOJO-
pona, B kotopom coctaBisitoT 81,82% u 18,18% . OTHOCUTENbHAS MIIOTHOCTH MApOB
3TOTrO BEIIECTBA MO BOJOPOAY COCTABIISIET 2.

JAu¢pepeHUMPOBAHHBIH 3a4eT
[Tepeuenp BonpocoB k aupdHepeHIIpOBaHHOMY 3a4ETy.

1. IlpenMeT opraHM4eCKOM XUMUU, OCOOCHHOCTH OPTraHUYECKUX BEIIECTB.

2. Teopus cTpoeHHs OpraHu4ecKkux coenquneHnii A.M.bytneposa. Ctpoenue
aToMa yriieposa.

3. Kmaccudukamms opranmueckux coeauHeHn. OCHOBBI HOMEHKJIATYPHI,

M30MEPHUS U €€ BU/IBI.

[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOJIOB.

AJIKaHbl, CTPOEHHE, CBOMCTBA, U30MEPHS ,HOMEHKIIATYPA, OJIyYEHUE U

MIPUMEHEHHUE.

6. AJNKeHbI, CTpOEHHE, CBOMCTBA, N30MEPHS ,HOMEHKJIATypa, MOJy4YeHUE U
MIPUMEHEHHUE.

7. ANKWHBI, CTpPOEHHUE, CBONCTBA, N30MEPHS, HOMEHKJIATypa, MOJy4YeHUEe U
MIPUMEHEHHUE.

8. ArkanuMeHbl, CTpOSHUE, CBOMCTBA, H30MEPHsI, HOMCHKIIATYpPa, MMOTyYeHUE U
MIPUMEHEHHUE.

9. ImknoankaHbl, CTpPOSHUE, CBOMCTBA, MPUMCHCHHE.

10.ApomaTtrueckue yriieBoI0pPOIbl. CTPOCHHE, CBOMCTBA, H30MEPHS
,HOMEHKJIaTypa, NOJydYeHUEe U IPUMEHECHUE.

11.Crpoenue, knaccupuKalus CUpTOB.

12. XuMuueckue CBOWCTBa CIIUPTOB U (hEHOJIOB.

13.Cocras, kiaccudukaIys, CTpoeHNEe, CBOMCTBA KApOOHOBBIX KHUCIIOT.

14 KapOoHWIbHBIE COCTMHEHUS, CTPOCHHE, CBOWCTBA, MOJTyYeHNE U IPUMEHE-
HUE.

15.Cnoxxnble 23UPBI, KUPHI — CTPOCHUE, IPUMECHECHHE.

16.¥YraeBomasl, ux KiaccupuKaIys U 3HaYCHHUC.

17.Monocaxapuasl. [ 110K03a, CTpO€HHE, XUMHUYECKHUE CBOMCTBA, TPUMEHEHUE.

18.ITonucaxapuasl. Kpaxmain u 11e/u1t05103a — CTpO€HUE, XUMUUECKUE CBOM-

o b
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CTBa, IPUMEHEHUE U HAXO0XKJICHUE B IPUPO/IE.

20. AMHHBI — CTPOCHHE, U30MEPUSI, HOMEHKJIATypa, CBOMCTBA U IPUMEHEHHE.
21. AMHHOKHCIIOTBI — CTPOEHUE, U30MEPUs], HOMEHKJIATypa, CBOWCTBA U IIPU-
MEHEHUE.

22. benku — CTpOeHUe, N30MepHsl, HOMEHKIIATypa.

23. CgoiicTBa O€NKOB.

24. ITonumMephI-peaKkuy NOJUMEPU3aLUN U ITOJIMKOHICHCALNH, UX CTPOEHUE.
[TmacTMacchl ¥ BOJIOKHA, KJIacCU(PHUKAIUS TOJIMMEPOB.

25. llepnoamueckuit 3akoH u llepuoanueckas cucteMa XUMAYECKUX JJIEMEH-
toB JI.U.Menneneena.

26. CtpoeHue aToMa, €ro KOJMYECTBEHHbIE XapaKTEPUCTUKH.

277. KonuecTBEHHBIE 3aKOHBI M KOJTMYECTBEHHBIE XapaKTEPUCTUKU BEIIECTB.
28. Knaccugukanus 1 CBOMCTBa HEOPTaHUYECKUX COECTUHEHUN.
29.0KHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUCICHHUS.

30. DnexTpoauTHYECKas TUCCOUanus. JIEKTPOJINUTHI U HEAJIEKTPOJIUTHI.

31. Hemeramibl, OKHCIUTEIbHBIE U BOCCTAHOBUTEIIBLHBIE CBOMCTBA HEMETAJI-
JIOB B 3aBHCUMOCTH OT UX IOJIOKEHUS B PSAAY MIEKTPOOTPHULIATEILHOCTH

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

TEKCT 3AJTAHHWS:
BriOepure o1MH NpaBUJIbHBIN OTBET:

1. duekTpoHny0 popmyiy aroma 1s2 252 2p6 3s2 3pS umeer XUMUYECKHH
3JIEMEHT

a) 0JIOBO 0) Kene3o B) XJIOp T') KaJbINi
2. Xumnueckas cBs3b B H2S u CU cooTBeTCTBEHHO

a) MOHHAS U KOBAJICHTHAS MOJISIpHAS
0) KOBaJICHTHA MOJISIPHASI U HOHHAS
B) KOBaJICHTHA MOJISIpHAS U METaJUIMUECKast
I') KOBaJICHTHAsI HEMOJISIpPHAS U MOHHAs
3. Merajuin4eckue CBOMCTBA 3JIEMEHTOB B IPYINIAX ¢ YBeJIHYCHUEM 3apsaa s-
pa atoma
a) YCUJIMBAOTCS
0) U3MEHSIOTCS IEPUOANICCKU
B) 0C1a0CBarOT
') HE U3MEHSIOTCS
4. @opmajiberuja U YrapHblid ra3 OTHOCATCH K KjaccaM
a) CHUPTOB U OCHOBaHUU
0) OCHOBaHUM U CIIUPTOB
B) alIbJACTUIOB U OKCHIAM
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') KapOOHOBBIX KHCJIOT U MUHEPAJIBHBIX KUCIIOT
5. BzaumopeiictBue 0eH30.1a 1 peHoJIa ¢ OPOMOM OTHOCHUTCS K PeaKIUAM

a) oOMeHa M 3aMeIICHUS
0) MPUCOCTMHEHUS U 3aMEIICHUS
B) THIPUPOBAHUS ¥ MPUCOCTUHCHUS
I') 3aMCIICHUS
6. MypaBbHHBII aJibJerujl pearupyer ¢ 000MMH BellleCTBaAMH

a) METaHOJIOM M ATUJICHOM
0) okcua0oM cepedpa U BOJIOPOIOM
B) a30THOM KHCIIOTOM U XJIOPOM
T') pacCTBOPOM OpOMHOI BOJIBI M OKCHJIOM cepedpa
7. 'omoJ10raMu sIBJASIIOTCH
a) OyTtaH u OyTeH
0) OyTaH u rponax
B) OyTaH u OyTajueH
r) OyTeH U OKTHH
8. PeaKI_II/II/I HOHHOTO 00OMeHa COOTBCTCTBYCT YPABHCHUC
a) SO, + 2NaOH = NaySO3 + H»0
0) NazO + SOs = NaxSO3
B)  NaySOs+ 2HCI = 2NaCl + H,0 + SO,1
r) 2HCI + Zn = ZnCl, + H21
9. K oxucimmrenbHO-BOCCTAaHOBUTEILHBIM peakuusAaM OTHOCUTCA
a)  NayO + Hy0 = 2NaOH
0) CuO + H2S04 = CuS0O4 + H2O
B) CaCO3 =Ca0 + CO
r) Zn + 2HCI =2ZnCly + Hy
10. [us1 pacnio3HaABaHUA AJIbETUI0B H YIJIEBOJ0B MOKHO HCIO0JIb30BATh
a) ruapokcua meau (1)
0) ammuaunblii pactBop Ag.0
B) BOJIOPO/T
I') TUAPOKCH]T HATPUS
11. Pemure 3a1a4y U BbiOepuTe OIMH NPABWIbHbINA OTBET:
[Ipu neruaparanuu nponaHosia-2 NOJYyYUIIU NPOMUIIEH, KOTOPBIA 00ECIIBETHI
opoMHyt0 Boay Maccoit 200 r. MaccoBas noJis 6poma B OpoMHO#M Boje paBHa 3,2%.
Onpenennte Maccy npomnaHoia-2, B3STYIO JJIsl pEaKIUu.
A) lr
0)24r
B)3,8T
r) 5,91
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2.2. CoOTBETCTBHE MEXIy OalbHOW CUCTEMOW U CUCTEMON OLEHUBAHUS MO PE3YJib-

TaTaM TCCTHPOBAHUS YCTAHABJINBACTCS ITOCPCACTBOM CJ'I@I[YI-OHIeﬁ Ta6J'II/IIII)I:

OO0BeKT [Toka3zarenu oleHuU-
YpoBeHb
OICHKHU BaHUA
Ouenka pE3yIbTAaTOB
pe3yabTaToB 00Y-
o0yueHust
YCHUA
60 6am1oB U MeHee «HeynoBneTBOpUTEIBLHO Hu3skuit ypoBeHb
76 — 61 GannoB «Y 1OBJIETBOPUTETIHLHOY [Toporosslii ypoBeHb
OO6yuaro- A P P P
1507(6: y
THHHC 84 — 77 6annoB «Xopomo» [oBbIlIeHHBIN YPOBEHB
100 — 85 6amos «OTIIIHO» Bricokuii ypoBeHb

3. OueHka oTBeTa 00y4aroUIerocs Ha BOIPOChl AU(PHEpEeHIIMPOBAHHOTO

3a4€Ta
JloCTUTHYTBIN xana
YPOBEHbB XapakTepucTuka ypoBHsI CHOPMUPOBAHHOCTH
pesynbTara KOMIIETEHIIN I OfeHH
BaHUs
oOyueHus
Hwuzknit OOyuaromuiics: Heynosne-
YpOBEHb -00HapyKWIJI IPoOeITbl B 3HAHUAX OCHOBHOTO Y4€OHO-ITPOTPaMMHOTO Mate- TBOpH-
puaia, TEJIBHO
-JIOITyCTHJI IPUHIMITHATIBHBIE OIIMOKY B BRIITOJTHEHUH 3aJaHUH, IPETyCMOT-
PEHHBIX IIPOrPAMMON;
-HE MOXET NPOJOKUTH 00yUeHNE WM HPUCTYIHTH K MPO(ECCHOHATIBHOI
JESITeIbHOCTH 110 OKOHYaHUH [TPOrpaMMbl 0€3 JONOIHUTENbHBIX 3aHATHH 110
COOTBETCTBYIOIIEN JUCIUILIIMHE.
[Toporossrii OO0yyaromuiics: VY noBneTBo-
YpOBEHb -00HapYKWJI 3HAHKE OCHOBHOTO y4eOHO-TIPOrpaMMHOTO MaTepualia B 00bE- PHUTENLHO
Me, HeOOXOIUMOM JIJIsl AajibHeHIIeH yueOHoM 1 npeacTosiei npodeccuo-
HaJIbHOU 1EATENIbHOCTH;
-CIIPABJISIETCS C BHIMOJIHEHUEM 3aJIaHHH, PElyCMOTPEHHBIX IPOTPAMMON;
-3HaKOM C OCHOBHOH JINTEpaTypoi, peKOMEHIOBaHHOW paboyueli mporpam-
MO¥ JHUCIHIIINHEL;
-JIOITyCTHIJI HETOYHOCTH B OTBETE HA BOMIPOCHI U TIPH BBITIOJIHEHUH 3a/IaHUI
1o y4eOHO-IPOrpaMMHOMY MaTepHaily, HO 00JaaeT HeoOXOAMMBIMU 3Ha-
HUSIMH JIJISL UX YCTPaHEHHUSI 0] PYKOBOJICTBOM IPETIOIaBaTEsl.
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TloBrBIIeHHBIN
YPOBEHD

OOyuarommuiics:

- 00HAPYKIII TTOJTHOE 3HAHHUE YIeOHO-IPOTPAMMHOTO MaTepHaa;

-YCIICUIHO BBITIOJHUI 33JaHus, IPEeIyCMOTPEHHBIE TPOTPaMMOii;

-YCBOWJI OCHOBHYIO JIUTEPATypy, PEKOMEHIOBaHHYIO pabovell mporpaMMoi
JUCTIUTUTAHBI;

-TI0Ka3aJl CUCTEMAaTUIeCKUil XapakTep 3HaHUH y4eOHO-TPOrpaMMHOT0 Mate-
puana;

-croco0eH K CaMOCTOSITEIIbHOMY IOTIOTHEHHUIO 3HAHUM M0 y4eOHO-
MPOrpaMMHOMY MaTepHaIy U OOHOBJICHHIO B XOJI€ NaTbHEUIeH yaeOHOoH
paboTHI M PO eCCHOHATLHOMN eI TETEHOCTH.

Xoporo

Bricokuii
YPOBEHD

OOyuaromuiics:

-00HApYKUJI BCECTOPOHHUE, CHCTEMATHYECKUE U TITyOOKHe 3HAHHS yIeOHO-
NPOTrpaMMHOT0 MaTepuana;

-yMeeT CBOOOAHO BBIONHATH 3aJaHUs, PEyCMOTPEHHBIE MPOrPaMMOii;
-03HAKOMUJICS C TOTIOJTHUTEIBHON JTUTEPATypOil;

-YCBOMJI B3aUMOCBA3b OCHOBHBIX MMOHATHH JUCHUIINIMH U UX 3HAYCHUC JIA
npuobpeTeHus mpodeccum;

-IIPOSIBUJI TBOPUYECKHE CIIOCOOHOCTH B IOHUMAHUH y4eOHO-IIPOrPaMMHOTO
Marepuana.

OTIINYHO

[Tpumeuanue:

UTOrOBas OLleHKa (POPMUPYETCS KaK CpeaHss apupMeThyecKas pe3yabTaToB 3JIEMEH-
TOB OIleHHBaHUs T (HEepeHIINPOBAHHOTO 3aUeTa.
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