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Pabouas nporpamma aucturmiubabl bJ[.7 Xumus pazpaboTaHa B COOTBETCTBUU
dI'OC COO (mpuxa3z Munoopuayku Poccun ot 17 mast 2012 r. Ne 413)
[Iporpamma opreHTHUpOBaHA HA YUCOHUKH:
Xumus. 10 kmace. bazoBeriit yposens: yueonuk / O. C. INabpuensn., U.I'. Octpo-
ymoB, C.1O. [Tonomapes — M.: Jlpoda, 2020.
Xumus. 11 knacc. bazoBerit ypoBens: yueOnuk / O. C. ['abpuensn., JIsicoBa I'.T.
— M.: Jlpoda, 2020.

Oowaa xapakmepucmuka OUCYUNTUHbBL

B cucreme ecrecTBeHHO-Hay4YHOTOo 00Opa30BaHMUs XMMHS KaK JUCIMIUIMHA 3a-
HHUMaeT BaKHOE MECTO B TTO3HAHUM 3aKOHOB MPUPOJIbI, HOPMUPOBAHUM HAYUYHOU Kap-
TUHBl MHPA, XUMHUYECKOH IPaMOTHOCTH, HEOOXOIUMOM JJIsi TOBCEIHEBHON JKW3HH,
HAaBBIKOB 3/I0POBOT0 U 0€30MaCHOTO JIJIsl YeJIOBEKa U OKPY:KAIOIe ero cpeibl oopasa
JKW3HU, a TakXKe€ B BOCHUTAHUU DKOJOTUUECKON KYJIbTYphbl, ()OPMUPOBAHUU COO-
CTBCHHOM TO3UIIMM IO OTHOIICHUIO K XMMHUYECKON HMH(pOpMAIUU, MOIy4yaeMol H3
Pa3HBIX UCTOYHUKOB.

VYcenemHocTh U3ydeHusl JUCHUILIMHBL CBsI3aHa C OBJIAJICHUEM OCHOBHBIMH I10-
HATUSIMUA XUMUU, HayYHBIMU (DakTaMu, 3aKOHAMH, TEOPUSAMH, MPUMEHEHUEM MOJTY-
YEHHBIX 3HAaHUU MPU PEIICHUN MPAKTUYECKUX 3a/ad.

B cootBerctBrm ¢ ®I'OC COO xuMusi MOKET U3ydaThbCsl Ha 0a30BOM U yIIIyO-
JIEHHOM YPOBHSIX.

N3yuenne XuMHUM OpPUEHTUPOBAHO Ha oOecredeHue 00111e00pa3oBaTeIbHON U
OOIIEKYIBTYPHOM MOJATOTOBKH O0YYarOIIMXCS.

ConepxaHue TUCHUILUIMHBI MO3BOJISIET PACKPBITh BEAYIIUE UIEU U OTACIbHBIC
MOJIOKEHHMS], BAXKHbIE B TTO3HABATEILHOM M MHPOBO33PEHYECKOM OTHOIIEHUU: 3aBU-
CUMOCTb CBOMCTB BEIIECTB OT COCTaBa M CTPOECHUS; OOYCIOBICHHOCTh MPUMEHEHUS
BEIIIECTB UX CBOMCTBAMU; MaTEpPUAILHOE €IMHCTBO HEOPTAHUUYECKUX U OPTaHUYECKUX
BEILIECTB; BO3pacTaroIiasl pojib XUMHUH B CO3/IaHUM HOBBIX JIEKAPCTB U MaTEpPHUAJIOB, B
SKOHOMHUH CBIPbS, OXpAHE OKPYKAIOIIEH CPEIbI.

[Iporpamma y4uTBhIBa€T BO3MOKHOCTh MOJTYUYEHUs] 3HAHUN B TOM UYHCIIE Yepes
MPAKTUYECKYIO0 JEATEeIbHOCTh. B mporpamme cOAEpKUTCS NPUMEPHBIA TMEePEUCHb
npakTudeckux padot. [Ipu coctaBienun pabodeit mporpaMMbl penoaaBaTesb Blpa-
BE BBIOpaATh M3 MEpEeUHs padOThl, KOTOPhIC CUMTAET HauboJee 1eIeco00pa3sHbIMU, C
Y4€TOM HEOOXOJAMMOCTU JOCTHKEHUS PEMETHBIX PE3YJIHTATOB.

OcHO8bl OpeaHU4ecKoU XumMuu

Beeoenue. Ocrosnvie nonamus xumuu

OcHOBHBIE 3aKOHBI XUMHH. PacdeTsl 0 XUMHUYECKUM (OpMyJIaM B YpaBHEHUSAM
pEaKIui.

llepuoouueckuii 3aKkoH U nepuooUdecKas cucmema Xumuieckux snemenmos J[. /.
Menoeneesa u cmpoenue amomos

CtpyKTypa nepuoan4ecKoi CUCTEMbl XUMUUECKUX A1eMeHTOB. CTpoeHue aroma.
N3otomnbl. CTpoeHue 3JIEKTPOHHBIX 000JI0Y€K aTOMOB AJIEMEHTOB MaJIbIX MEPHUOIOB.



CrpoeHue 3JeKTPOHHBIX 000JI0UYEeK aTOMOB 3JIEMEHTOB 0OJIbIINX MepruoaoB S, P, d-
AIIEMEHTHI. 3HAYEHUE MTEPUOIUYECKOrO 3aKOHA.

Cmpoenue gewyecmesa

HNonnas cBsa3b. KoBaneHTHaa xumuyeckas cBa3b. Metaiunueckas CBsi3b. Arpe-
raTHBIE COCTOSIHUS BEIIECTB U BOJOPOIHAS CBs3b. UUCThIE BenecTBa u cmecu. Co-
ctaB cMeceil. OObeMHasi U MaccoBasi JOJIs1 KOMIIOHEHTOB CMecei, MaccoBas A0
npuMeceil. [IpuroroBieHue cycren3nu kapOoHara kainblus B Boje. [lonydyenue
AMYJIBCUU MOTOPHOTO Macia. O3HaKOMJIEHHE CO CBOMCTBAMHU JIUCIIEPCHBIX CUCTEM.

Booa. Pacmeopwi. dnexmponrumuyeckasn ouccoyuayus
Bopa. PactBopsl. PactBopenune. MaccoBast 10714 paCTBOpEHHOT 0 BemecTsa. [Ipuro-
TOBJICHHE PAacTBOPA 3aJJaHHON KOHLEHTPALNH. DIIEKTPOJIUTAYECKAS TUCCOLIAALIMS.
Jluccomuanms KUCI0T, COJIel 1 ocHOBaHUM. Peakiiusg noHHOT0 0OMEHa.

Knaccugurayus neopeanuueckux coeOuneruti u ux c8olicmea

Kucnote! u ux cpoiictBa. OcHOBaHMs 1 ux cBoiicTBa.Coin, ux cBoicTra. [ mapo-
mu3 conert. Oxcupanl. Knaccudukaims okcu1oB. XMUMUYECKHE CBOMCTBA, MOTYyUYCHHE.

Xumuueckue peaxkyuu

Knaccudukanusa xumuyeckux peakuuid. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE pe-
aku. CKOpOCTh XUMHYECKHX PEAKIINM. 3aBUCUMOCTb CKOPOCTH XMMHUYECKUX PEeak-
IUH OT pa3nnyHbIX (akTopoB. OOPATUMOCTh XUMHYECKUX PEAKINI. XUMUYECKOE
PaBHOBECHH.

Memannv u Hememannvi
PaccmoTpenue o0pa3iioB MeTamioB, B3aumoielicTBre METAJIJIOB C paCTBOPaMH CO-
aeit. Merambsl. OcOOEHHOCTH CTpOCHUSI. XUMHUYECKHE U puzndeckue cBoiictBa. O0-
1IMe CBOMCTBA noiydyeHust MmetayioB. Hemerasuibl. OcobeHHocTu ctpoenust. OKuciu-
TEJIbHBIE U BOCCTAHOBUTEJIBLHBIC CBOMCTBA. PellIeHNe AKCIIEpUMEHTAIIBHBIX 337a4 Ha
pacrno3HaBaHUE HEOPTaHUYECKUX BELIECTB.

OcHognble nouamus opeanudeckou xumuu u meopusi Cmpoenus opeaHudecKux
coeoOuHeHull

N3roroBnieHne Moenen MOJIEKyJl OpraHuYeCKuX BemecTs. [Ipenmer oprannye-
CKOW XMMHH U TEOPUs CTPOEHUs opranndyeckux coeauuenniit A.M. byrneposa. Knac-
cuduKaius OpraHuYeCKUX BEIIECTB U KiacCU(UKALIUSI PEAKIIUA B OPraHUYECKOU
XUMUH.

YVanee00opoowvt u ux npupoonvie ucmoyHuKu

Ankansbl. ['oMoOrn4eckuil psii, HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, PUMeE-
HeHue. AJKeHbl. ['OMoornueckuid psijl, HOMEHKJIATypa, XUMUYECKUE CBOMCTBA, MPH-
MeHeHue. JlueHbl u kayuyku. AJKUHBI U apeHbl. [IpupoaHble HCTOYHUKY YTIIEBOJI0-
poz1oB. O3HaKOMJIEHHE C KOJUIEKITMEH 00pa3iioB HePTH.

Kucnopooocooepoicawue opeanuueckue coeounerus

Cruptel 1 peHosbl. CBOKWCTBA OJHOATOMHBIX U MHOTOATOMHBIX CITUPTOB. M3yde-
HUE CBOMCTB aJbJETUA0B U KapOOHOBBIX KUCIOT. ClokHBIE 3PUPHI U KUPBI. MbLa.
VYraeBojsl; uX KiacCUpUKaIIUS.

Aszomcooepoicawjue opeanuyeckue coeourenust. Ilonumepwi



AMUHBI. AMUHOKHCIIOTHI. benku, xumuueckue cBorictBa. Pacno3snaBanue niacr-
MaccC 1 BOJIOKOH.

Xumus u dcuzmo

Hay4nplie MeTOpI TO3HAHUS B XUMHH. VICTOUHUKN XUMUYECKON HH(MOpMAITUH.
[Touck mubOpMaIK MO HA3BaHUAM, HICHTU(DHUKATOpPAM, CTPYKTYPHBIM (opMyiam.
MoaenupoBaHue XMMHUYECKUX MPOLIECCOB U SIBJICHUN, XUMUYECKUN aHAJIN3 U CUHTE3
KaK METOJbl HAYYHOTO IMO3HAHMUSL.

Xumus 1 310poBhe. JlekapcTBa, PepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAJIb-
Hble BOJbI. [IpoOnembl, CBsI3aHHBIE C MPUMEHEHHUEM JIEKapCTBEHHBIX MpenapaTosB.
Bpenubie mpuBbIuky U (HaKTOPHI, pa3pyllaoiue 30poBbe (KypeHue, ynorpedieHue
ankorosisi, HapkoMmanusi). ParmonansHoe nutanue. [umessie 1o6aBku. OCHOBBI MHU-
IIE€BOU XVUMHUHU.

Xumusi B IOBCETHEBHOM kM3HU. Motomue u uuctsamue cpeacrsa. Cpeacrsa
OOpbOBI ¢ OBITOBEIMH HACEKOMBIMH: PENEUICHThI, MHCEKTUIU L. CpencTBa TMYHOU
TUTHEHBI U KocMmeTukd. [IpaBuna Ge3omacHO pabOTHI ¢ €IKUMU, TOPIOYUMU U TOK-
CUYHBIMU BEIIIECTBAMU, CPEJCTBAMU OBITOBOM XUMHUH.

XuUMHUSL U CEIBCKOE XO35UCTBO. MUHEpandbHbIE U OpraHUYECKHE YA0OpEHUs.
CpencTsa 3alUThl PACTCHUU.

Xumus 1 sHepreTuka. [IpupoaHbpie HCTOYHUKH yIIIeBOLOpOaOB. IIpupoasslii u
NOMYTHBIA HE(QTAHOM Ta3bl, UX COCTaB M McHoJib3oBaHUE. CocTaB HEPTU U ee mepe-
pabotka. HedrenpoaykTel. OkTaHOBOE YUCIO OeH3MHA. OXpaHa OKpYKaroIIei Cpeibl
npu HedTenepepadboTKe U TPAHCIIOPTUPOBKE HEPTEMPOIYKTOB. AJTbTEPHATUBHBIC HC-
TOYHUKHU SHEPTUU.

Xumust B ctpoutenbcTBe. [lement. beron. [lon6op onTuMaabHBIX CTPOUTEIH-
HBIX MaT€pUaIoB B IPAKTUYECKOU IEATEIbHOCTH YEJIOBEKA.

XUMHS U OKOJIOTHA. XUMUYECKOE 3arpsA3HCHUE OKPYKAIOIIEH CPEeIbl U €ro Io-
cienctBus. Oxpana ruapocepsl, MOUBBI, aTMOCPEPDI, PIOPHI U PayHbl OT XUMUYE-
CKOTO 3arpsi3HEHUS.

Mecmo oucyunaunvl 6 cmpykmype o0pazoeameibHou nPozpammol
B cootBercTBue ¢ YII mucrununa bJ1.7 Xumus paccuntana Ha 117 4acoB B TO/I:

6 4. mexmuu, 24. mabopaTtopHbie pPabOThI, 249 MpakTHdeckas padora ,1074 camocTos-

TeabHas padoTa.



I[Inanupyembie pe3yabTaThbl 0CBOEHHUS TUCHMILINHBI

B pesynbrare nusydenus nucuuruinasl b/1.7 Xumus
OOyyaromuiicss Hay4YuTCS:

— pAacKpbhIBaTh HA MPUMEPAX POJIh XUMUU B ((OPMUPOBAHUH COBPEMEHHOW Hayd-
HOM KapTHHBI MUPA U B IPAKTUYECKOU ESITENBHOCTH YEII0OBEKA;

— JIEMOHCTPUPOBATh Ha IPUMEpPAX B3aUMOCBS3b MEXKAY XUMHUEW WU JIPYTUMH
€CTECTBEHHBIMU HAyKaMU;

— packphiBaTh Ha TMpUMEpax IOJOKEHUSA TEOPUU XUMHYECKOTO CTPOCHUS
A.M. bytneposa;

— moHuUMaTh puznueckuii cMbica [lepuonnueckoro 3akona .M. MenaeneeBa u
Ha €r0 OCHOBE OOBSACHITH 3aBUCUMOCTh CBOMCTB XHUMHYECKUX JIEMEHTOB U 00pa3o-
BAHHBIX UMHU BELIECTB OT JICKTPOHHOTO CTPOCHUS ATOMOB;

— OOBSACHATH MPUYUHBI MHOTOOOpa3usl BEUIECTB Ha OCHOBE OOIIMX IMpEACTaBIIe-
HUI 00 UX COCTABE U CTPOCHUMU;

— TMPUMEHATH MPABUJIA CUCTEMATUYECKON MEXIYHAPOJHOM HOMEHKIJIATYpPbl Kak
CpeACTBa pa3InUCHUs U UACHTU(UKAIIUK BEIIECTB [0 UX COCTaBY U CTPOCHHUIO;

— COCTaBJIAATh MOJICKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIbI OPraHUUECKUX BEIIECTB
Kak HOcuTeNeld MH(pOopMaIMu O CTPOCHUH BEIIECTBA, €0 CBOMCTBAX M MPUHAIJICHK-
HOCTH K OIPEJCIICHHOMY KJIACCY COCIMHEHMI;

— XapaKTEpPU30BaTh OPraHUYECKHUE BEIIECTBA IO COCTABY, CTPOCHHUIO M CBOU-
CTBaM, yCTaHaBJIMBATh NMPUUYUHHO-CJIEACTBECHHBIC CBA3U MEXY JaHHBIMU XapaKTe-
PUCTUKAMU BEIIECTBA,;

— TNPUBOAUTH TPUMEPHl XUMHYECKUX PEAKIIMH, PACKPBIBAIOIIMX XapaKTEPHBIE
CBOMCTBA TUIUYHBIX MPEACTABUTENIEN KJIACCOB OPraHUYECKUX BEIIECTB C LEIBI0 UX
uaeHTHGUKAIU 1 00BSICHEHUS 00J1aCTH IPUMEHCHHS;

— MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUSI XUMUYECKUX PEAKIU Ha OCHOBE
3HAHWM O TUIIAX XMMHUYECKOW CBSI3M B MOJICKYJAX PEAr€HTOB M MX PEAKUMOHHOU
CIIOCOOHOCTH;

— HWCMOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUM U XUMHYECKUX CBOMCTBAX BEIIECTB
JU1s1 6€30MaCHOT0 MPUMEHEHUS B TPAKTUUECKOM e TEIbHOCTH;

— TPUBOJUTH MPUMEPHI TPAKTHUECKOTO UCTIOIB30BAHUS POYKTOB MEPEepadOTKU
HeTH W MPUPOITHOTO Ta3a, BBHICOKOMOJEKYJSPHBIX COCIWHEHUH (MOJUATUIICHA,
CHHTETHYECKOTO Kay4yyKa, alleTaTHOTO BOJIOKHA);

— TPOBOJIUTH ONBITHI MO PACIO3HABAHWIO OPraHMYECKUX BEIIECTB: TIJIUIIEPUHA,
YKCYCHOM KHCJIOTBI, HEIIPEACIBHBIX KUPOB, TITFOKO3bI, KpaxMajia, 0€JIKOB — B COCTa-
BE€ MHUIIEBBIX MPOJAYKTOB U KOCMETUYECKUX CPEJICTB;

— BIAJETh MPAaBHJIAMHM M MpUEeMaMU 0€30ITaCHOM pabOThl ¢ XUMUYSCKUMH Bellle-
CTBaMH U J1aOOpaTOPHBIM 000PYI0BAHHEM;

— YCTaHaBJIMBaTh 3aBUCHUMOCTbh CKOPOCTH XMUMHUYECKOW pPEAKIMU U CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS OT PA3IUYHBIX (DAKTOPOB C 1EJbIO ONpEICICHHUS OINTH-
MAJIBHBIX YCJIOBUHM MPOTEKAHUS XUMUUECKUX MPOIIECCOB;

— TMPUBOAUTH MPUMEPHI THAPOJIN3A COJIEN B TOBCEIHEBHOM )XKMU3HU YEIOBEKA;




— MPHUBOAMUTH MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENILHBIX PEaKuil B MPUPOJIE,
MIPOM3BOJCTBEHHBIX MPOLIECCAX U KUZHEACITEIbHOCTH OPraHU3MOB;

— MPUBOAUTH MPUMEPHl XUMHUYECKUX PEAKLU, paCKPBIBAIOIINUX OOIINE XUMUYe-
CKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB U HEMETAJLIOB;

— TMPOBOJUTH PAacUYEThl HA HAXOXKIACHHE MOJICKYJISIPHON (OpPMYIIbI YIIIEBOAOPOAA
M0 MPOIYKTaM CTOPaHUs U MO €ro OTHOCUTEIHHOW MJIOTHOCTA U MAacCOBBIM JOJISIM
AJIEMEHTOB, BXO/SIIUX B €T0 COCTAB,

— BIIQJIETh IpaBWIaMU 0€30MacHOr0 OOpalleHus C €AKUMH, TOPIOUYUMHU M TOK-
CHUYHBIMU BEIIECTBAMH, CPEACTBAMU OBITOBOM XMMUHU;

— OCYUIECTBJISTh OMCK XUMHUYECKOW MH(OPMAIIUN 1O HAa3BaHUSIM, UICHTU(DUKA-
TOpam, CTPYKTYPHBIM (pOopMyIiaM BEILIECTB,;

— KPUTHYECKHU OIICHUBATh U MHTEPIPETHPOBATH XUMHUECKYIO WH(POPMAIIHIO, CO-
JeprKalrylocs B COOOLICHUIX CPEICTB MaccoBoi MH(popmaluu, pecypcax nrtepHe-
T4, HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PEHHSI €CTECTBEHHO-HAYYHOW KOPPEKT-
HOCTHU B II€JIAX BBIABICHUS OLMIUOOYHBIX CYXKIECHUN U (OPMHPOBAHUS COOCTBEHHOMN
MO3UIIHH;

— TMPEACTaBIATh MYTH PELICHUS TI00ANBHBIX MPOOJIEM, CTOAIINX MEepel YeToBe-
YECTBOM: SKOJOTHUECKHUX, YJHEPTETUUECKUX, CHIPHEBBIX, U POJIb XUMHUH B PEIICHUH
ATUX MPOOJIEM.

OO0yuaromuics MoayYUuT BOZMOKHOCTh HAYUUThCS:

— WJUIIOCTPUPOBATH HA MPUMEPAX CTAHOBICHHUE U SBOJIOIUI0 OPTAHUYECKOU XU-
MUH KaK HAyKW Ha Pa3JIMYHbIX HICTOPUYECKUX 3TAaaxX €€ pa3BUTHS;

— UCIIOJb30BaTh METOJIbl HAYYHOI'O TO3HAHWS IPU BBINOJHEHUU IPOEKTOB U
y4eOHO-UCCIIEI0BATENbCKUX 3a/ad [0 U3yYEHUIO CBOICTB, CIIOCOOOB MOJYUYEHUS U
pacro3HaBaHMs OPraHUYECKUX BEUIECTB;

— OOBSICHATH MPUPOJY U CIOCOOBI 0Opa30BaHUsI XMMUYECKOU CBS3U: KOBAJICHT-
HOH (MOJNSIPHOM, HEMOJSPHOM), HOHHOW, METAJNIMYECKOM, BOJOPOJHON — € LENbIO
OTpEICNICHUS] XUMUYECKOM aKTUBHOCTH BEIIIECTB;

— YCTaHaBJIMBaTh T€HETUYECKYIO CBSI3b MEXY KJIACCAMU OPTraHUYECKHUX BEIIECTB
JUIsl 0OOCHOBAHMSI MPUHLUINHUAIBHON BO3MOXHOCTH MOJYYEHHUS] OPraHUYECKUX CO-
€MHEHUI 3aJJaHHOT0 COCTaBa U CTPOECHMUS;

1) ycraHaBIMBaTh B3aWMOCBS3M MEXIy (akTaMu W TCOPHCH, NPUYUHOU U

CJICICTBUEM IIPU aHalM3€ MPOOJEMHBIX CUTyalluid U OOOCHOBAHUM MPUHUMAEMBIX
PEILIEHU HA OCHOBE XMMUYECKUX 3HAHUM.




Cooeporcanue oucyunaunst (1174)

OCHOBBI OPraHuvYecKoil XUuMHHU

BBenenne. OCHOBHBbIE MOHATUS XUMUM

OcHoBHbI€ 3ak0HBI XUMHUU. [IpakTueckoe 3anstue Nel «PacueTsl mo xumuue-
CKUM (popMyJIaM U yPaBHEHUSIM PEAKIIHIDY

Iepuoanuyeckuii 3aK0H M NMEepPUOAMUYECKAS CUCTEMa XHUMHYECKHUX JIEMECHTOB
.. MenaesieeBa 4 CTpOCHHE ATOMOB

JlabopatopHas pabota Nel.CTpykTypa nepuoarndecKoil CUCTEMbl XMMUYECKUX
anemeHToB. CTpoenue aroma. M3otonbl. CTpoeHHe 3JEKTPOHHBIX 000JI0YEK aTOMOB
AJIIEMEHTOB MaJIbIX Mepro10B. CTPOEHHE INEKTPOHHBIX 000JI0YE€K aTOMOB 3JIEMEHTOB
OosbIKX MepuooB S, P, d-31eMeHThl. 3HaUeHUE MEPHOAMYECKOTO 3aKOHA.

Crtpoenne BemecrBa(24)

HNonnas cBsa3e. KoBaneHTHad Xxumuueckas cBA3b. Metaiuinueckas CBsi3b. Arpe-
raTHBIE COCTOSIHUS BEIIECTB U BOAOPOAHAA CBA3b. UUCThIE BenecTa u cmecu. Co-
craB cMeceil. O0ObeMHass ¥ MaccoBas JI0JIsT KOMIIOHEHTOB CMECEH, MaccoBast JIOJIS
npuMeceil. CamocrositenbHas padora. JlabopatopHoe 3ansitee No2. [Tpuroroiienue
CyCIIeH3uH KapOoHaTa Kayblius B Boje. [lomydyenue sMyabpcun MOTOPHOTO Macia.
O3HaKOMJIEHHE CO CBOMCTBAMH JTUCIIEPCHBIX CUCTEM.

Boaa. PactBopsbl. JuiekTposiuTuyecKasi auccouuanusi(24)

Bopna. PactBopsl. PactBopenue. MaccoBas 1011 paCTBOPpEHHOTO BenecTna. [Ipakru-
yeckoe 3aHsaTue No2. [IpuroroBieHune pacTBopa 3aJJaHHOM KOHIIEHTpauU. JJIEKTPO-
JUTUYECKas Jucconuanus. Jlucconuanus KUCIOT, cojielt U ocHoBaHui. JlabopaTop-
Hoe 3aHsThe Ne3.Peakiys noHHOTO 0OMeHa.

Knaccudpukanuss HeOpraHm4eCKMx COeIMHEHUH U UX CBOMCTBA

Jlabopatopnoe 3ausitue Ned. Kucnotsl u ux cBoiicta. JlabopaTopHoe 3aHsTHE
No5. OcnoBanus u ux coiictpa. Jlaboparopnas padora Ne6.Comu, ux cBoicTBa.
['unponus coneit. KontponsHas padota no teme: Okcuabl. Knaccudukaimsi okCuaos.
XUMHUUYECKHE CBOMCTBA, MOJIyYEHHE.

Xumuueckue peakuuu(24)

Knaccudukanusa xumuyeckux peakuuid. OKHCINTEIbHO-BOCCTAHOBUTEILHBIE pe-
akiuu. CamocrosrenbHas padota. JlabopaTopnas padora No7. CkopocTh XuMHue-
CKUX peaKui. 3aBUCUMOCTbh CKOPOCTH XUMHUYECKUX PEAKIIMIA OT pa3IMYHbIX (PaKTo-
poB. OOpaTUMOCTh XUMHUECKUX PEAKINi. XUMHUUYECKOE PAaBHOBECHUHU.

MeTa/uibl 1 HEMETAJLIBI(24)

JlabopaTtopHas pabota Ne8.Paccmorpenue oOpasiioB MetamuioB, B3aumopeiicTeue
METAaJIJIOB ¢ pacTBOpamu cojieii. MeTtamibl. OCOOEHHOCTH CTPOCHUS. XUMHUICCKHE
¢usnueckue croiicTBa. O61uMe cBoiicTBa nosyueHus MeramwioB. Hemeramist. Oco-
6erHoctu cTpoeHusi. OKUCIUTENbHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA. [IpakTuye-
ckoe 3ansTue Ne3. PemeHne 3KCIIepUMMEHTANIBHBIX 3a/1a4 HA PacliO3HaBaHKWE HEOpra-
HUYECKHUX BEIIECTB.

OcCHOBHbIC MOHATHS OPraHMYeCcKOM XUMuUM U Teopust CTpoeHHsI OpraHuye-
CKHUX COeIMHeHuil (249)



JIaGoparopHas padota Ne9. 3roroBienue Mosaeneil MOJIEKYJl OpraHMYECKUX Be-
niecTs. [IpenMer oprann4eckor XMMHUM U TEOPUS CTPOEHUS OPTAHUYECKUX COEUHE-
Huit A.M. bytneposa. Knaccudukammst opraHu4ecKkux BEIIecTB U KiacCupuKaus
peaKIuii B OPraHM4eCKON XUMUH.

Yraesoaopoasl M UX NPUPOJHbIEC HCTOYHUKH

Ankansl. ['omosnornyeckunt psii, HOMEHKIIATypa, XUMUYECKHE CBOMCTBA, IIPUMeE-
HeHue. AnKeHsl. [ oMonorndecknii psll, HOMEHKJIATypa, XMMUYECKUE CBOMCTBA, PH-
MeHeHMe. J{ueHsl U kayuyku. AJKUHBI 4 apeHsl. JlaboparopHas padota NelO. Ilpu-
POJIHBIE HCTOYHUKHU YTI€BOI0POA0B. O3HAKOMIIEHHE C KOJIEKIMEN 00pa31oB He(TH.

Kucioponocoaep:xaiiue oprannyecKkue coeinHeHUs

Cnuprtel u penonsl. JlaboparopHas padota Nell. CBoiicTBa 0IHOATOMHBIX U
MHOr0aTOMHBIX ciupToB. Jlaboparopnas padota Nel2.M3yueHue cBOMCTB anbieru-
JIOB U KapOOHOBBIX KUCHOT. CaoxHbIe 3¢upsl U kupbl.MbLia. JlabopaTopHas padora
Nel3.VraeBospl; ux kinaccugpuKaius.

A3oTcoaep:kaime oprannyeckue coenuHenus. Iloaumepst

Amunbl. AMuHOKUCHOTHL. JlabopaTopHas padorta Nel4. benku, Xumudeckue
cBorictBa. [Ipaktnueckoe 3anstue Ne4.Pacro3HaBaHue riacTMace v BOJIOKOH.

JAudppepeHurpoBaHHbIN 3a4eT

CamocrositeibHast padora (1074)



Y4eOHO-MeTOAMYECKHE CPEACTBA 00yYeHusI

Homep Tema KoJu-Bo
pasaenaa 4acoB
1 Beeaceaue. OCHOBHBIC MTOHSATHS XUMHUHU
2 [Tepunonueckuii 3aK0H ¥ TICPHOIUICCKAsT CHCTEMa XUMUYe-
ckux asemeHToB JI.M. MenaeneeBa u CTpoeHUE aTOMOB
3 CTtpoeHue BellecTBa 2
4 Boja. PacTBOpEL. DIEKTpOIMTHYECKAS TUCCOIUAIINS 2
5 Knaccudukanys HeOpraHmueCKiX COCAMHEHUI M UX CBOMCTBA
6 XHAMHAYCCKUE PEaKIHH 2
7 MeTasuibl 1 HEMETAJUIbI 2
8 OCHOBHBIC IIOHATHS OPTAHUYECKOW XUMUU U Teopust CTpoCHUS 2
OpraHUYECKUX COCTUHCHUN
9 VYTIIeBOIOPOBI K UX MPUPOIHBIC HCTOYHUKH
10 Kucnopogocoaepskaiiyie opraHndecKrie COeTMHEHHS
11 A30TcozepIKalie Opranmueckue coeauuenus. [lonumepnl
12 CamocrosiTeapHas paborta 107
13 ®dopma atrectanuu — AuddepennrpoBanHblil 3a4eT
Hroro 117




IlepeyeHb OCHOBHOM JIUTEPATYPbI:

1. I'abpuensn O. C. , OctpoymoB W.I'. Xumus nis npodeccuit u crienuaibHO-
cteit Texanaeckoro npodwst: : yueonuk / O. C. IN'abpuensn., U.I'. OctpoymoB,— M.
Axanemus, 2020,— 267 c.

IlepeyeHb TOMOJHUTEILHOM JUTEPATYPHI:

2. GunmumonoBa H.A., Oprannveckas xumus :ydyeoHoe nocooue H.A. dunu-
MOHOBA, - Bonrorpaackuii rocy1apcTBEHHbIN arpapHblii yHuBepcuteT 2019r. — 76c.

Ilepeyennb y4eOHO-METOAUYECKOTO O0eCTIeYeHUS:

3. Pommna 10.C. Metoanueckne yKa3aHds MO BBITIOJHEHHUIO J1a00OpaTOPHBIX U
MPaKTUYECKUX paboT oOyyaromuxcs 1 kypca no yueOHo nucummuinde BJ[.07 "Xu-
Mus [DnekTpoHHblid pecypc| — Pexxum goctyna:RU/HTB JABT'YIIC/HTGTSPO/24/P
815-742774410

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

Ilepeyenn pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

"WuTepHer"

1.  http://www.ehemi.wallst.ru - Xumus. OOpa3oBaTeIbHBIA CAUT IS IIKOJIb-
HUKOB

2. http://www.ealhimikov.net - O6pa3oBaTeabHBIN CAUT IS IIKOJLHUKOB

3. http://www.echem.msu.su - DnekTpoHHast OMOIMOTEKA IO XUMUHU

4.  http://www.chemistry-chemists.com/index.html  371eKTpOHHBIH  KypHaI
«XUMUKA ¥ XHMHSD

5.  http://www.knigafund.ru/- snextpoHHass OMONIMOTEYHAs CHUCTEMa H3aTeib-
ctBa «Kuuraponm»

6.  http://biblioclub.ru/- Yuusepcuterckas oudnmmorexa Online

7. www.e.lanbook.com- anexkTponHast 6uOaHOTeUHAs crucTeMa «JIaHb

8.  http://library.miit.ru- snexrponHast 6udaroTeuHas cucrema MUUT
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TemaTuveckoe NJIAHUPOBAHUE
Xumus (1174acoB)

Ko 0-
A Ilnanupyemblie pe3yabTaTbl 00y4eHUs Bujbr u
- Ma- (opmbl
Ne | BO | Conep:kanme MaTepua- | yee 35- IpeamerHbie MeTanpeaMeTHbIe o
T | ua Ja -
naHue
co TPOJIst
B
1 cemecTp

Hpoda, 2020.

VYuebnuk: Xumus. 10 kiacc. Yrayonennsiid ypoBeHb: yueoHuk / O. C. ['abpuenss., U.I'. Octpoymos, C.1O. [Tonomapes — M.:

Tema 1. OcHOBHBIE TOHATHA U 3aKOHBI.

1-2 2 | BBenenue. OCHOBHEIE I10-

HATHUS XUMHAU

[1]1§1.,2
34 2 | OCHOBHBIE 3aKOHBI XUMHUH.
[1]§3
2 IIpakTHyeckoe 3aHsATHE [1] Ne
Nel«Pacyers! 110 XuMuue- 5678
ckuM (hopMyIiaM U ypaBHe- C”Fp’. i 7

HUSM PEaKLUiDy

XapakTepu3oBaTb OCHOBHBIE JTallbl Pa3BUTHS
OpraHWYECKOM XUMHUHU, OPTaHUYECKYI0 XMUMHIO C
TOYKH 3pEHUs NIpeaMETa U3yUCHHUS.
@OopMyIMpPOBATH OINPEICIICHUS, TAKHE KaK H30-
Mepusi, BaJIEHTHOCTb, XMMHYECKOE CTPOCHHUE,
TOMOJIOTUYECKUH PS/I.

@opMyIMpOBAaTh OCHOBHBIE IOJIOKEHUS TEOPUU
A. M. bytnepoBa, NpUMEHATh UX B U3YYEHUHU
OpraHUYEeCKON XUMUHU.

PeryasituBHbie

CucremMaTu3upOBaTh 3HAHUS UCTIONB3YS
3a/IaHHbIE KPUTEPUH.
Ilo3HaBaTebHbIE

Hcnonws3oBarh pa3nuyHble UCTOYHUKH
“HpOpMALIUU C TENBIO MOTYUYEHHUs 3Ha-
HUM.

KoMmMmyHuKkaTUBHBbIE

AJIeKBaTHO OLIEHHWBATh PabOTy CBEPCT-
HUKOB, BBICKA3bIBATh TOUKY 3PEHUSI.

b, @O, T

PT

@0, T

Tema 2. Ileproguyecknii 3aK0H U NMePHOANYECKA cHcTeMa XUMHU4YecKuX d1eMeHTOB /.M. MeHaeneeBa u cTpoeHne aToMOB.(64)
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5-6

JlabopaTopHas padora
Nel.

CTpyKTypa MepHoanIecKon
CHCTEMBI XUMHUECKHX 3JIe-
MEHTOB.

[11§1
Ne

4,cTp.
22
IToaro-
TOBKa
€000-
IICHUS
«Kn3n
b U Jie-
SITEIIb-
HOCTB
AN
Men-
Jenee-
Bay»

7-8

Crpoenne atoma. M30TOTIEL.
CtpoeHue 3MeKTPOHHBIX
000J10YeK aTOMOB JJIEMEH-
TOB MaJIBIX MEPHUOJI0B.

[11§2
Camo-
CTOSI-
TeJb-
Has pa-
OorTa:
Cocra-
BHUTH
JJ1eK-
TPOH-
HYIO U
rpacu-
YECKYIO
op-
MYy
JJ1e-

@opMyIMpPOBATH OIIPEAEICHUS: ATOM, MIEKTPO-
HBI, IPOTOHBI, HEUTPOHBI, OPOUTANb, SHEPTETH-
YEeCKHI yPOBEHbB, SJICKTPOHHAsI KOH(PUTYpaLys,
BAJIECHTHOCTh, KBAHTOBOE YHCIIO, IEPUOJ, TPYII-
na, mopsAAKoBbIi HoMep B Tabnune /1. . Men-
JieJeeBa.

CocCTaBisATh NIEKTPOHHYIO U rpaduyecKyro
(hopMyJIBI aTOMOB XUMHUYECKHX JIEMEHTOB pa3-
HBIX CEMEICTB.

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

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

PerynsaTuBHbIe

KnaccudumnupoBats nHpoOpManuw, uc-
TOJIb3YS Pa3HbIC UCTOYHUKHU.
Ilo3naBaTesbHBIC

Ctpouth pedeBble BBICKA3BIBAHUS Ha
OCHOBE IOJTy4YeHHOM HH(OpMALIUU.
KoMMmyHuKaTHBHBIE

[Tonyuats wuHbpopMmanuio, paboTtas B
KOJIJICKTHBE.

JIP Nel

PT, 1O
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MEHTOB
1 ne-
puoja
9- CTpoeHue 3IeKTPOHHBIX B,CP
10 o6omnouex atomoB semen- | [1] § 2,
TOB OOJBIINX TIEPHOIOB S, Ne 5,6,
P, d-anmemenTsl. 3HaueHne Ctp.28
HEPUOMIECKOTO 3aKOHA.
Tema 3.Ctpoenne BemecTBa.(24)
WNonnas cesi3b. KoBanenr- [1]I'maBa | ®opmynupoBarh onpeneieHus: xumMudeckas | PeryasTuBHbIe CP,
Hasi XHMUYCCKas CBS3b. 3.8§1,2 No | cBA3b, 3JIEKTpOHHAS T1apa, HOHBI, KiaccudunupoBaTh TOHITHS Ha OCHOBE
8 Ctp.31 | OOMEHHBIH U JOHOPHO-AKIETITOPHBII MeXa- ONpEEIEHHBIX KPUTEPHUEB.
11- [logro- | HU3MBI, OKHCIIEHHE, BOCCTAHOBJIECHUE, KPU- Ilo3naBaTenbHbBIE
12 TOBKA T€- | CTaJUIMYecKas pelieTka, 3JeKTpooTpuareib- | [IpuMeHsATs nonydeHHyo HHPOpMaIio
CTa «BUJBI | HOCTh, JTUIOIb, IOJIUMEPHI, JUCIIEPCHAS CH- | B PAa3IMYHBIX 0OJACTSIX HAYKU U B JKU3-
XHUMHYe- | CTeMa, MaccoBas U 00BbEMHAs JOJIH. HU.
CKoM cBs- | OTIIMYaTh TUIBI XUMHUYECKHUX CBsi3el cornac- | KoMmmyHuMkaTuBHBbIE
31» HO UX OCOOEHHOCTSIM: MOHHAsl, KoBaJieHTHast | @opMynupoBaTh pedyeBble U MHUCHMEH-
Merannuueckas cBsasb. Ar- | [1] § 3,4 IMOJIsIpHAsA, KOBaJICHTHAs HEIOJISIpHAsA, METall- | HbI€ BBICKa3bIBAHUS ®O, PT
peraTabIi€ COCTOAHUA BC- No 3.4 JIM4Yeckas, BOIOpoaHasl.
HICCTB X BOIOPOAHAL CBA3E. crp.39 BbIABIIATE 3HAYCHUE PA3IMYHBIX arPEraTHBIX
13- COCTOSIHUI BEIIECTB JJIs ObITa, MPOU3BO/I-
14 CTBA, JKUBOM IPUPOJBL.
[Tpon3BoauTE pacyeTbl MaccoBOM M OOBEM-
HOW noyiel, Macchl, 00beMa, KOJMYecTBa Be-
LIECTBA.
UucTele BeIECTBA U CMECH. [1]1§5 Ne JlaTh XapaKTepUCTUKY BOKHEUIIUX Mpe/cTa- | PeryasiTuBHbIe: yMeTh CaMOCTOATENBHO b
CocraB cMmeceit. O0beMHas 8 Ctp.48 BHUTEJIEH JPYruX KIAacCOB OPraHUYECKHMX CO- | IUIAHMPOBATh IYTH TOCTIDKCHHS, CaMOCTO-
15- M MaccoBast 0I5t KOMITO- Toro- CIMHEHUH: METAaHOJ M OTAHOJ, CJIOKHbIe | ATCABHO ONPENCIsTh LeTH AEATENbHOCTH,
16 HEHTOB CMece, l\éaCCOBaH ToBKa Co- | FDHPEL, KHPEL, MBUTa, arbaerusl ((hopMas- BbIOMpaTh Hambosee 3(dekTuBHBIE pele-
nois npumeceii. CamocTo oOuenns | ACTHI M AUETAIBJCTUA), KETOHBI (ALETOH), ;Pi)ﬂsﬁanaTenbnme: COCTABIATE TO3HCEL i

sTelbHas pabora.
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«KOCMe- | KapOOHOBBIE KHUCIOTHI (YKCYCHasi KHCIIOTa, | KOHCIIEKT TEKCTa.
THYECKME | Ui €CTECTBEHHO-HAy4HOro mpoduius npex- | KOMMyHHKAaTHBHBIE: KOIUICKTHBHO (Hop-
ream» CTaBUTEJIEN APYTUX KJIACCOB KUCIOT). MYJIHpOBATh LE/IN U 3a/1a41 ypOKa

JlabopaTopHoe 3aHsiTee Onpenenars NPUHAIICKHOCTh BELIECTBA K @O, JIP

Ne2. KJIaccy IO OCOOEHHOCTAM CTPYKTYPHOIO Ne 2

HpI/IFOTOBJ'ICHI/Ie CyCIICH3UU CTPOEHUS.

kapOoHaTa KanbLis B BOJIE. Omnnuare o0ume W crenupuyecKkue peak-

Homyuenue smyLCHH Mo- LMW, XapaKTepHbIE JJIsl JAHHBIX KJIacCOB Op-

TopHOTrOo Macna. O3HaKOM- o

o TFaHUYECKUX COCIUHEHHUN.

JICHUC CO CBOMCTBAMH JHC-

IEPCHBIX CUCTEM
17-
18

Tema 4. Boga. PacTBopbl. DJ1eKTPOJUTHYECKAS TUcCOIHAIUA.(24.)

Bona. Pactopsr. PacTso- [1] I'naBa | 3HaHWS 00 OCHOBHBIX XMMHYECKHX Ipouec- | PeryiasiTuBHbIe Ccp
29' M
30 penue. Maccosas 10714 4 cax U SIBJCHMSX, O XMMHYECKHUX 3akoHOMep- | CucremMaTu3upoBaTh 3HaHUS U MpUMe-

PacTBOPEHHOI'O BEIICCTBA HOCTSX M 3aKOHaX. YMEHHE HCIOJIb30BaTh | HATh X B KHU3HU.

IIpakTH4eckoe 3aHsATHE [1] § 2 Ne | uHTENNEKTYa)IbHBIE Onepanuy: aHauu3, cuH- | IlosHaBaTenbHBIE ITP Ne2
31- Ne2. 1,2,3 Te3, 00001IeHHe, CcTeMaTH3alus [IpumeHATH NOJIyYEeHHBIE 3HaHUS B pa3-
32 [Ipurorosienue pacTBopa Crp.63 YMeHMe coOCTaBIIATh YPpaBHEHUS TUCCOITHA- JINYHBIX 00JIACTIX HAYKH U KU3HH.

p y y

3aZ[aHH01>i KOHLCHTpALNH.
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DNIEKTPONUTHYECKAS JTUC- WU KUCJIOT, COJIE U OCHOBAHUU. KoMmMmyHuKkaTuBHbBIC HO,
conuanus. Juccouunanmus PaGorarh B ape U B KOJJIEKTHBE. T,JIBNe3
KHCJIOT, COJIE U OCHOBA-
33- HUM.
34 JlabopaTopHoe 3aHsiTHE
Ne3,
Peaknust nvorHOTO OOMEHA.
Tema 5. Kinaccupukanusi HeOpraHmyecKnx coeJMHEeHN U UX CBOMCTBA.
JlabopaTopHoe 3aHsiTHE [1] I'maBa | JdaTh XapakTepHCTHKY BaXXHEHIINX IpeACTaBuTe- | PeryasiTuBHbIe: yMeTh camocTosaTensHo | JIBNed
Nedq., 5 § 1 No 4 | Jieil KJ1accoB HEOPTAaHMYECKUX BEIIECTB: KUCJIOTHI, | INIAHUPOBAaTh MYyTH HOCTUKEHUS, CaMOCTO-
Kucnorsr 1 ux cBoiicTaa. Crp. 73 | OCHOBAHHS, COJIH, OKCHJIBL. SITETFHO OMPEACIATh IEeNH AEITeIHHOCTH,
onro- OnpenensTh NpUHAUICKHOCTD BEIIECTBA K KJacCy | BHIOMpaTh Hanbosee 3¢ QEKTHBHBIEC pelie-
35- TOBKA M0 0COOEHHOCTSAM CTPYKTYPHOTO CTPOCHUSI. HUS .
36 OTnnyate obmue u cnenuduaecKrue peakiny, Ilo3HaBaTe/IbHBIE: COCTABISTh TE3WCHI U
KpOCeBOp- XapaKTepHbIE IS TaHHBIX KJIACCOB HEOPraHW4Ye- | KOHCIIEKT TeKCTa.
AATOTC~ | cxyx coenuHeHuit KoMMyHuKaTHBHBIE: KOJUIGKTHBHO (hop-
MC «KHnC- MyJIMpOBaTh LEJH U 3a1a4H ypoKa
JIOTBD»
JlaGopaTopHoe 3aHsiTHE [1]1§2 Ne JIBNe5
Nes. 4 Crtp.77
OcHOBaHUS 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 IEHUS
«Hcropus
CTEKIIa»
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41-
42

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

[1]§5Ne7

Ctp.921

KP

®opma arrectanmnu: I[lo Tekymeii ycneBaeMocTH

2 cemecTp

VYyebOnuk: Xumus. 11 knacc. basoslit ypoBens: yueOnuk / O. C. I'abpuensn., JIsicoBa I'.I'. — M.: Ipoda, 2020

Paznen 2 Teopernueckue 0CHOBBI XUMHUH

Tema 6. XuMuyeckue peakinuu.(24.)

36

Knaccudukarys xumude-
cKkux peakuuit. OKucau-
TEJILHO-
BOCCTaHOBUTEJIbHBIC PEaK-
nuu. CaMocTosITeabHas
pabora.

[1]TnaBa
6§1
Ne7.8
Crp.98
Camo-
CTOSI-
TCIJIbHAs
pabota
«Cocra-
BHTh
ypaBHe-
HHUS
OKHCIIH-
TEJIbHO-
BOCCTa-
HOBH-
TCIIBHBIX

@opMyIMpOBATH ITOHATHE O XUMHUYECKOHU pe-
aKI1K, €€ pe3yabTaTax, OCHOBHBIE OIIpeeiie-
HUS.
XapakTepu30BaTh Pa3IMYHbIE TUIIBI XUMUYE-
CKHX PEaKLMW: PEAKIUH Pa3JIOKEHUS, 3aMellle-
HUS, COETUHEHNUs, 0OMEHa, MPUCOEeITMHEHMUS,
TOPEHHS.
MopenupoBaTh NOCIEACTBHS IPOTEKAHUS pe-
aKIIMI Ha OCHOBAHHUHU IIPUHAJUIEKHOCTH €€ K
OIIPEIEICHHOMY THILY.
IIpon3BOaUTE pacyeTsl MApaMeTPOB XUMHUYE-
CKHMX PEaKLIi.

BbIABIATE CXOACTBA M OTIWYMS B PEAK-
LUAX OpPraHUYECKUX M HEOPraHWYECKHUX Be-
IIECTB.

PerynssTuBHbie

Knaccudunuposats nHpopmanuio
OTMPasiCh Ha 3aJIaHHBIE KPUTEPHUH.
ITo3naBaTenbHbBIE

CtpouTth peueBoe BhICKa3bIBaHUE HA
OCHOBE IOJTyYeHHOH MH(OpMAIHH.
KomMmyHuKaTHBHBIE

[lonyuyars wuHpOpManuio, paboras B
KOJIJICKTHUBE.

CM,PT
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peak-

18050500
JlabopaTopHas pa6ora [1]§ 3 JIP Ne7
Ne7. No5
37- CKOpOCTh XUMHYECKHX Pe- Crp.105
aKIMH. 3aBUCUMOCTE CKO-
38 POCTHU XUMHUYCCKUX PCAK-
U OT pa3TUYHBIX (aKTo-
pOB.
39- O6parumocts xumudeckux | [1]§ 4 T,00, b
peakuuii. XuMuyeckoe
40 PaBHOBECHH.
Tema 7. MeTa/llIbl 1 HEMETAJLIbI.(24.)
JlaGopaTtopHas padora [1]I'maBa | ®opmyarpoBaTh ONPENEICHUS: XUMUYECKast PerynssTuBHbIe JIP Neg
Ne8. 7. CBSI3b, JJIEKTPOHHAS M1apa, UOHBIL, KnaccudunupoBars NOHATHS HA OCHOBE
Pacemotpenne 061333{03 Ne 1,2,3 | okucneHue, BOCCTAaHOBJIEHHE, KpUCTAJLIIMYE- OIIPEACIICHHBIX KPUTEPUEB.
METALIoB, Biaumone- 5(a,0) | ckas pemieTka. Io3naBaTeabHbIE
;;Tifalixlecl\c{)?e?ﬂl\(/)llgefaﬁii?o_ Crp.120 BLI?IBJ'I?ITI)VSHa‘-ICHI/Ie Pa3JINYHBIX arperaTHbIX [IpuMeHATH NOTyYEeHHBIE 3HAHKS B Pas3-
OCOBEHHOCTH CTPOCHIA. IToaro- COCTOSHHH BELIECTB JUIS ObITa, IPOU3BOJICTBA, | JINYHBIX OOJIACTIX HAYKU U JKU3HHU.
D — TOBUTH | )KUBOM IPUPOJIBL. KommyHukaTuBHbIe
43- cKHe cBoiicTBa. O6Imme coobuie- | Otnuuath obume u cneunpudeckue peakuun | opMynupoBaTh peueBble U MUCbMEH-
44 CBOHCTBA TOJIYHCHUS Me- HUE XapakTepHBbIE JUIsl METAJIOB U HEMETAJIOB. HbI€ BBICKA3bIBaHUSI.
TaJUIOB. «poJib
MeTal-
JIOB B
HCTOpUU
4eJIoBe-
YECKOH
LUBUIIN-
3aIun
45- Hemeramiel. OcobeHHoCTH [1]§ 4 Ne DO, PT
46 ctpoeHus. OKUCIUTETbHBIE 3,4
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1 BOCCTAHOBUTEIHHEBIE
CBOIICTBA.

Crp.123

IIpakTuyeckoe 3ansiTue | [1]Pador PT,b
Ne3. a Ne3
47- Pemenue skcniepumeH- Crtp.224
48 TaJbHBIX 33/1a4 Ha pac-
[MO3HABAHUE HEOPTaHU-
YECKHMX BEIIECCTB.
Tema 8. OcHOBHBbIE NOHATHSI OPraHUYecKoi XUuMuH U Teopusi CTPOeHUs1 OPraHUuYeCKUX CoeTuHeHuit.(24.)
JlabopaTtopHas padoTa [1]OmeiT | XapakTepu30BaTh OCHOBHBIE ATamlbl pa3BUTHSA Op- | PeryjsaTuBHbIE JIP N9, b
Ne9. 24,ctp.23 | TaHUYECKOW XUMHH, OPTaHUYECKYI0 XMMHUIO ¢ TO4- | CHCTEeMaTH3UpOBaTh 3HAHUS  HUCIOJb3YS
W3rotoBnenue Mmoaenen 8 I'maBa 8 | Ku 3peHUs IpeIMETa U3YUCHUSL. 3a/1aHHBIC KPUTEPUH.
55- MOJIEKYJT OpTaHUYECKUX §1 DopMmyIupoBaTh OMpeAeicHus, Takue Kak uzome- | [lo3HaBaTesibHBIE
56 BemecTs. [Ipeamer opra- pHsl, BAJIGHTHOCTh, XUMUYECKOE CTpOSHHUE, roMoJio- | Mcronp30BaTh pa3iuyHble UCTOYHUKH WH-
HUYECKON XUMUHU U TEOPHS TUYECKHH P (hopMaIuu ¢ 1EeNbI0 MOTyIeHUS 3HAHHA.
CTPOEHHUS OPTaHUIECKUX ®dopMynupoBaTh OCHOBHEIE MONOKEHUS Teopuu A. | KoMMyHHKaTHBHBIE
coenuHeHuit A.M. byte- M. bytnepoBa, IpUMEHATh UX B M3Y4YEHWH OpraH | AZEKBaTHO OIEHUBATh PabOTy CBEPCTHHU-
poBa. YECKOM XUMUHU. KOB, BBICKa3bIBaTh TOUKY 3PCHUS.
Knaccudurkamms opranmue- | [1]§ 2,3 CP
CKHX BEIECTB U KIIACCU(H- No 2
Kalys peakluii B OpraHu- Crp.145
YeCKOW XMMHH. Cocra-
57- BHUTH Ta0-
58 S
«Kiaccu-
¢bukanus
OopraHu-
YEeCKHX
BCIICCTB»
Tema 9. YrjieBoaopoabl U UX NPUPOIAHbIE HCTOUYHUKH
61- Anxansl. ['omonoruueckuii | [1]['maBa | @opmMynupoBaTh OIpeeNeHus: yriaeBoaopossl, | PeryasTuBHble
62 psn, HOMerﬂaTypa, XHUMH- 9§ 1Ne | obmass opmyna, cTpykTypHas u MousiekyisipHas | KimaccubunupoBath  uHpOpMAIHMIO, UC-
YECKHE CBOMCTBA, MIpUMeE- 1,2,3 (hOpMyIIbl, aNKaHbl, AIKCHBI, AJKAJMCHBI, aJKUHBI, | TIOIb3Ys Pa3HbIC UCTOYHHUKH.
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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

65-
66

JveHbl U KaydyKH.

[11§3
IToaroro-
BHUTH CO-
oOmeHue
«Hcropus
KayuyyKay

67-
68

AJIKUHBI U apEHBI.

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

69-
70

JladopaTtopHas pa6oTa
Nel0.

[IpupoaHbIe HCTOYHUKH
yTIIeBO0pOI0B. O3HAKOM-
JIEHUE C KOJIIEKIIUEH 00-
pasuoB HedTu.

[11§ 6
Bompocsr
1-7
Crp.184

apeHbl.
XapakTepHu30BaTh aIKaHbl C TOYKH 3PEHUS CTpOE-
HUSI MOJIEKYJ: CTPYKTYpHOU M MOJIEKYISIpHOH (pop-
MYIJL

XapakTepr30BaTh KJIacchl YIJIEBOAOPOJOB C TOUKH
3peHus 0COOEHHOCTEN CTPOCHUS UX MOJIEKYJI.
[Iporuo3upoBaTh XUMHUYECKHE CBOMCTBAa BEIIECTB
COrJIaCHO MPUHAJIEKHOCTH MX K KjaccaM YIJIeBO-
JIOPOJIOB.

Onpeneniars NpUHAAISKHOCTh BEIIECTBA K KIIACCY
M0 0COOEHHOCTSAM CTPYKTYPHOTO CTPOCHUSI.
DopMyIUpPOBaTh CXOJACTBA U OTJIMYUA CBOWCTB CO-
€IVMHEHNN pa3HBIX KIACCOB, MPUMEHAT HX B OIpe-
JIETIEHUH YTIIEBOIOPO/IOB.

Otnuuath oOmue U crenuUIeckue peakiuu, Xa-
pakTepHbIE U JaHHBIX KJIACCOB YIJIEBOAOPOIOB.
XapakTepru30BaTh NMPUMEHEHHE YIJIEBOJAOPOAOB Ha
OCHOBE COOTBETCTBYIOLIUX UM CBOMICTB.

ITo3znaBaTenbHBIE
AHanM3MpOBaTh HATTISTHBIE SBICHUS W WH-
dbopmarro  BepOaTBEHONM W THUCHMEHHOM

($hopMBL.
KoMMmyHnkaTuBHBIE
JaBaTe  amexkBaTHy!O OLEHKYy pabote

CBCpPCTHHKA, MNPUHHUMATL Y4YaCTHUC B KOJI-
JICKTUBHOM JACATCIIBHOCTH.

b, PT

PT, 11O,

T,b

JIP NelO
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Tema 10. Kucnopoacoaepikariiue opraHndeckKie COeaMHCHIS

[1]'maBa
10§ 1,2
[Toaroro-
BHTH CO-
oOrmenne
79-
80 CriupThl ¥ eHOIBI. «2TaHoun-
BEJIH-
yaiiiiee
OJsaro u
CTpaIIHOe
370
JlaGopaTopHasi padora [11OmbIT
81- Nell. 5729
82 CBoiicTBa OJHOATOMHBIX U '
Crtp.239
MHOT'OaTOMHBIX CITUPTOB.
JlaGopaTopHasi padora
Nel2. [1]OmbIT
83- N
84 N3ydeHne cBOWCTB ayble- 32,cTp.
THO0B U KapOOHOBBIX KHUC- 240 § 4,5,
J0T
i [11§5
CrnoxxHbIe 23QUPHI U KA c1p206 No
pel.MbIna 1-4

DopMyupoBaTh omnpeneneHus: (yHKIHOHAIbHAS
TpyMNna, COUPTHI, aabAEruibl, KAPOOHOBBIE KHUCIIO-
ThI, 3QUPBI, yTIEBOIBI.

OnpenensT NpUHAAJIEKHOCTh BELIECTBA K KIIACCY
[0 HAJTMYUIO (PYHKIMOHAIBHOMN TPYIIIBL.
XapaKkTepu3oBaTh CIIOCOOBI MOMYYCHHUS pa3IMIHbBIX
KHUCJIOPOZCOIEPKAINX OPTaHUYECKUX COCIUHEHU.
DopMyIUPOBaTh BEIBOABI MPOTEKAHUSI XUMHUYECKUX
SIBJICHUM U peaKUuil.

[Ipumenenue 3HaHMN 00 OpPraHUYECKUX COETUHE-
HUSX B TTOBCETHEBHOM KHU3HHU.

®opMyIUpOBaTh 3HAYEHHE KUCIOPOACOAEPIKALIUX
COEMHEHU JUIsl )KMBOW ITPUPOABL.

PeryasitTuBHble

@opMyIHpOBaTh BBIBOABI K Pa3IUYHBIM
SIBIIGHUSIM, OIHMpasCh Ha TMOJY4YEHHYIO HH-
(hopmaruro.

ITo3HaBaTeabHBIE

[MpumensTe mony4eHHYI0 HHQOpMAIHIO B
Pa3TUYHBIX OONACTSAX HAYKH U B )KU3HMU.
KoMMmyHHKaTHBHBIE

BricTynaTh co cBO€l TOUKOU 3peHUs mepen
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
o ’ 6 Ne 1-7
cTp.212
Tema 11. AzoTcomeprkamniine opraHudeckue coeauaeHus. [lomumepst.
®dopmynupoBaTh ompeneneHus: (HYHKIMOHATbHAS
rpymnmna, aMuHbl, aMHHOKHUCIIOTHI, (PEepMEHTEHI.
PerynasiTuBHBIE: yMETH CaMOCTOSITEIBHO
Ormpeaenar NpUHAAICKHOCTh BEIIECTBa K KiIaccy
AMUHBL. AMUHOKUCIIOTBI. . IIAaHUPOBATh IIyTH HOCTIDKCHHUS, CaMOCTO- B.®O
M0 HAJTMYHUIO ()YHKIIUOHAIBHOM IPYIIIBL. ’
SITEIBHO OTPENEHATh LENU NEATeIbHOCTH,
XapakTepru30BaTh CIIOCOOBI TOTYUYSHHS PA3THIHBIX
N BbIOMpaTh Haubosiee 3PPeKTUBHBIC pelIe-
a30TCO/ICpPXKAIINX OPTraHUICCKUX COCTUHECHHIM. s
DopMyIHPOBATH BHIBOJBI MPOTEKAHUS XUMUUCCKUX )
. N ITo3naBaTeabHbIE: COCTABJISTH TE3UCHI U
126 6 SIBJICHUM U peaKLuil. COHCIIEKT TeKCTa
400paTopHast padoTa [IpumeHneHnne 3HaHWN 00 OpPraHWYECKUX COETUHE- ’
Neldq. . KoMMyHukaTHBHBIE: KOJUIGKTHBHO (hop-
5 . HUSX B TIOBCEIHEBHOM JKU3HH. MYJTHPOBATS LEMH 1 31441 YPOKa JIP Nel4
CIKH, XHMHICCKHE CBOH- DopMyIMpPOBaTh 3HAUYECHHUE A30TCOAEPKALIUX CO- ymp yp
CcTBa. €IMHEHUH AJI AKUBOU NPUPOJIBIL.
DopMyITHPOBATE OTMPEICICHUS: TIOJTUMEPHI, BOJIOK-
Ha, TEPMOIUIACThI, PEaKTOILIACTHI, IUIaCTMACCA, PerynasTuBHble
CHUHTETUYECKUE KayUyKH. CucteMaTu3upoBaTh 3HAHUS U IPUMEHSTh
IIpakTH4Yeckoe 3aHsATHE OTan4aTh pa3aTuIHbIC TOJTUMEPHI IO BHEITHUM WX B )KH3HU.
Neq., MpU3HAKaM B OCOOCHHOCTSIM MpoTekaHus xumuie- | [lo3HaBaTeabHBIE PT

Pacmo3naBanme miacTmace
1 BOJIOKOH.

CKHX SIBJICHHH.

DopMyIHpOBaTH 3HAYEHNE UCKYCCTBEHHBIX U CUH-
TETUYECKHUX TTOTTUMEPOB VISl OKPYKAIOIICH CpeIbl,
OBITa ¥ KUBOW MTPUPOJIBL.

HpI/IMCHHTL MOJIYYCHHBIC 3HAHUA B pa3JIn4-
HEIX 00J1aCTAX HAaYyKWU U )KU3HU.
KOMMyHI/IKaTI/IBH])Ie

PaGorats B nape 1 B KOJIJICKTHUBC.
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JAudpepenuupoBaHHbIH
3ayeT.

®Dopma arrectanum: JAunddepenHunpoBannblii 3a4éT

[Ipu oopmieHun paboueii mporpaMMbl ObUTH UCTIOIB30BAHBI CIICTYIONIUE YCIOBHBIE 0003HAYEHUS:

KP-xoutponsHas pabora b-6ecena @O-hpoHTaIBHBIN OMpOC
T-tect PT-pabota B retpagu KP-xkoHTponbpHas padbota
CP- camoctositenpHas padota WMO-uHauBUIYyaTbHBINA OTIPOC
[1P — npakTuyeckas padora JIP — mabopaTopHas paboTa
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Onucanue MaTepraJbHO-TEXHNYECKOI 0a3bl

Ayautopust Ne 212 - yyeOHast ayauTOpus ISl IPOBEJICHUS TEOPETUUECKUX 3aHsI-
TUN (YPOKOB), MPAKTUUYECKUX 3aHSITHI, TPYNIOBBIX U UHAUBUAYAJIbHBIX KOHCYJbTAIIUH,
TEKYIIEro KOHTPOJISA U TPOMEKYTOUHOM aTTectanuu. KaOnHeT XuMun 1 OMOJIOTHH.

Ocnamennocts: Komrmiekr mebenn, nepuoandeckas tadmuna /[.1. Menneneena,
y4eOHbIE MaTepuajbl, BHJACOMATEepUal, MPE3CHTAIIMN, KOMIUIEKT y4eOHO-HaTJISTHBIX
nocobuit: «Mojenu aTroMOB 3JEMEHTOB, MOJIEKYJIbl BEIIECTB, KPUCTAIUITMYECKUE
PEHETKNY», XUMUYECKasl Mocya, XUMUYECKUE peaKkTUBHI. [lepcoHaIbHBIN KOMITBIOTED,
MYJIbTUMEIUIHOE 000PYyI0BaHUE.

MeTOIlI/I‘leCKI/Ie MaTepualbl

@poumanvHblil ONPOC, YCMHbIL onpoc, beceoa, paboma y 00CKU

[Ipn MHAMBUAYaTBHOM OIPOCE MPENOAAaBaTENb BBI3BIBAET OOYYAIOMIETrOCs K
JIOCKE, KOTOpOH 00y4aroIUiCs MOJIb3YETCs Ul TOrO, 4TOObI CAeNaTh He0OX0u-
Mble 3anucu. OTBeT 00ydaromierocs BBICIyIIMBAeT Bca rpynmna. OmuOku, Aomy-
HICHHbIE 00yYaromMUMCs, KOJJIEKTUBHO aHAIM3UPYIOTCA U ucnpasisitorcsa. Opon-
TaJbHBIN ONPOC 3aKII0YAETCS B BHI30BE MHOTMX OOy4aroluXcs AJi OTBETA HA BO-
IPOCHI IO pa3jenaM XUMHH, TpeOyromre HeOoIbIIoro o 00beMy OTBeTa (HampHu-
Mep, onpezesieHue kaHpa U (OpMbl COUMHEHHs, €r0 aBTopa U T. I1.). Yaie Bcero
OIPOC INPOBOIAUTCA I NPOBEPKU MarTepuala, KOTOPBIM HYKHO 3allOMHUTH WU
0e3 KOTOpOro HEBO3MOXXHO YCIEUIHOE MPOABMKEHUE BIIEPE] B M3YUYEHUU JTUCLIU-
TUTUHBI.

Lenpro ycTHOTO coOecenoBaHUs SIBISIOTCS OOOOIIEHHWE M 3aKpEIJICHUE HU3Y-
YEHHOI'0 MaTepualia 1o paszaenaM xumuu. [Ipu noaroToske cieayer UCIoab30BaTh
JIEKLIMOHHBIN MaTepuan U yueOHyto urepatypy. CieyeT BHUMATENbHO MIPOYECTh
CBOM KOHCIIEKT JIEKIIMH 10 U3y4aeMOW TEME U PEKOMEHyeMYIo autepatypy. llpu
9TOM Ba)KHO HAYyYMTHCS BBIAEIATH CaMOE€ IVIABHOE M COCPENOTAYMBATH HA HEM OC-
HOBHOE€ BHUMAaHuE NpH MoArotoBke. C HE3HAKOMBIMM TEPMUHAMU U MOHATHIMHU
CJIeyeT O3HAKOMUTBHCA B IIPEJIAraéMOM INIOCCAPUH, CIOBAPE MU SHIIUKIIONEIUN.
OTBeT Ha KaKJblid BONIPOC JOJKEH OBITh JI0Ka3aTeIbHBIM U apryMEHTUPOBAHHBIM,
oOyuarolemMycs Hy’KHO YMETh OTCTauBaTh CBOIO TOUKY 3peHus. OOyuaromemMycs
HAJICKUT XOPOUIO TMOJArOTOBUTHCS, YTOOBI UMETh BO3MOKHOCTh I'PaMOTHO U MOJI-
HO OTBETUTHh HA 3aJaHHBIC €My BOIIPOCHI, CYMEThb CHEJaThb BBIBOABI U IIOKA3aTh
3HAYMMOCTh JaHHOW MpoOJeMbl 1jisi u3yyaemoro matepuana. Ho nis Toro 4ToObl
MPaBUJIBLHO U YETKO OTBETUTH HA MOCTABJIEHHBIN BOMPOC, HEOOXOIUMO MPABUIBLHO
YMETh MOJIb30BAThCS yU€OHOUM U IOMOJHUTEIBHOMN IUTEPaTypPO.
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Tecm no xumuu

Kak u mio6as npyras popma MOATOTOBKH K KOHTPOJIIO 3HAHUN, TECTUPOBAHUE
UMEET Pl OCOOCHHOCTEH, 3HAHNE KOTOPBIX MOMOTAET YCHEIIHO BBHITOJHUTH TECT.
Mo3KHO 1aTh CIIEAYIOINE METOJUYECKHE PEKOMEHIALINN:

* IIpexne Bcero, cienyeT BHUMATEIbHO HU3YYUTh CTPYKTYpYy TECTa, OLEHUTh
00BbEeM BPEMEHH, BBIICISIEMOr0 Ha JAHHBIN TECT, YBUAETh, KAKOTO TUIA 3aJIaHUS B
HEM COJepKaTcsl. DTO IOMOXKET HACTPOUTHCS Ha padoTy.

* Jlydiie HaUMHATH OTBEYATh HA TE€ BOMPOCHI, B IPABUIBHOCTU PEUIEHUS KOTO-
pPBIX HET COMHEHMIi, [I0Ka HE OCTAaHABJIMBAsCh Ha TE€X, KOTOPbIE MOTYT BBI3BAaTh
JIOJITHE Pa3ayMbsi. DTO IMO3BOJUT YCHOKOUTHCS U COCPENOTOYNUTHCS HA BBIIIOJIHE-
HuM 0oJiee TPyAHBIX BOIIPOCOB.

* O4yeHb BaKHO BCErJa BHUMATEIBHO YUTAaTh 33JlaHUs 10 KOHIIA, HE IBITAACH
MOHATh YCJIOBHSI «IO MEPBBIM CIIOBaM» WJIM BBIIIOJHHUB IMOJAOOHBIE 3aJaHUs B
NpeabIAYIMX TECTUPOBaHUAX. Takas chemika HEpeIKO MPUBOAUT K JOCAIHBIM
OLIMOKAaM B CaAMbIX JIETKMX BOIIPOCAX.

* Ecnu Bbl He 3HaeTe OTBETa Ha BONPOC WM HE YBEPEHBI B MPABUIBHOCTH,
CJIeyeT NPOMYCTUTh €r0 U OTMETUTh, YTOOBI IOTOM K HEMY BEPHYThCA.

* [Icuxonoru Takxe COBETYIOT JymMaTh TOJIBKO O TEKylleM 3anaHuu. Kak mpa-
BUJIO, 3aJJaHUSI B TE€CTaX HE CBSI3aHbI JPYT C IPYTrOM HEMOCPEICTBEHHO, MOATOMY
HEOO0XOMMO KOHLIEHTPUPOBATHCS Ha IaHHOM BOIIPOCE M HAXOJUTh PEILEeHUs, O
XOJIIME UMEHHO K HeMy. Kpome TOro, BBIIIOJIHEHHE 3TOM PEKOMEHJALMH JACT
ellle OJMH NCUXOJOrHuecKkuil 3(p(HeKT — MO3BOJIUT 3a0BITh O HEyAAaue B OTBETE HA
IpEABIAYIINI BOIIPOC, ECIIM TAKOBAsk UMEJIa MECTO.

* MHorue 3aJaHusi MOKHO ObICTpee pEeIIMTh, €CJIM HE UCKaTh Cpa3y IpaBUJIb-
HBIl BapUaHT OTBETA, a MOCJIEA0BATEIBHO UCKIIIOYATh T€, KOTOPBIE SBHO HE MOJ-
xoaT. MeToa MCKIIIOYEHUS MO3BOJSET B UTOT€ CKOHUEHTPUPOBATh BHUMAHUE Ha
OJIHOM-/IBYX BEPOSITHBIX BapUAHTaX.

* PaccuuThiBaTh BBINIOJIHEHHUE 33JaHUN HY>XHO BCErja TaK, 4TOOBbI OCTajoCh
BpeMsl Ha MPOBEPKY M A0paboTKy (mpumepHo 1/3-1/4 3ammaHupoBaHHOTO BpeMme-
HU). Toraa BEpOSATHOCTh OMHMCOK CBOJMUTCA K HYJIO U HMEETCS BPEMs, YTOOBI
HaOpaTh MakKCUMYyM OaJJIOB Ha JIETKUX 3a/IaHUAX U COCPEIOTOUYMTHCA HA pPEUICHUU
0oJee TpyAHBIX, KOTOPBIE BHAYAJIE MPUILJIOCH POMYCTUTb.

* [Iponecc yraasiBaHus MPAaBUIIBHBIX OTBETOB JKEJIATEIBHO CBECTH K MUHUMY-
My, TaK Kak 3TO YpeBaTO TEM, 4TO OOydarouuiics 3a0y1eT 0 IJIaBHOM: YMEHHUHU HC-
[0JIb30BaTh MMEIOIIMECS HAKOIUIEHHbIE B y4yeOHOM Hpolecce 3HaHWs, U Oyner
HaJeATbCA Ha ynady. Eciu yBEpeHHOCTH B IIPaBUIIBHOCTH OTBETA HET, HO MHTYH-
TUBHO NOSIBJISIETCS NPEANIOYTEHHUE, TO MICUXOJIOTH PEKOMEHAYIOT I0BEPSATHh UHTYH-
UM, KOTOpasi CYUTAETCS MPOSIBICHUEM ITyOMHHBIX 3HaHUN U OMBITA, HAXOISAIINX-
Csl Ha YPOBHE IIOJICO3HAHMUSL.

[Ipu moAroTOBKE K TECTY MO XMMHH HE CIEAYET MPOCTO 3ay4ynBaTh, HEOOXOIU-
MO TOHSTH JIOTMKY H3JI0O)KEHHOTO Marepuajia. JTOMYy HEMaJlo CIOCOOCTBYET CO-
CTaBJIEHUE PA3BEPHYTOrO IJIaHA, TAOJIHI], CXEM, BHUMATEIbHOE U3yUEHHE MaTEpH-
ana. boJplyto MoMoIlb OKa3bIBalOT OMyOJIMKOBaHHBIE COOPHUKU TecToB, HTep-
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HET-TPEHAXKEPHI, TIO3BOJISAIOLINE, BO-TIEPBBIX, 3AKPENUTh 3HAHUS, BO-BTOPBIX, MIPU-
o0pecTr COOTBETCTBYIOIIME MCUXOJOTHUYECKHE HAaBBIKA CAMOPETYJISALUU U CaMo-
KOHTpoJist. IMEHHO Takue HaBBIKM HE TOJBKO MOBBIMIAIOT 3()()EKTUBHOCTH MOATO-
TOBKH, TIO3BOJISIFOT 00JIee YCIIEIIHO BECTU ce0s BO BPEMS BBINOJIHEHUS TECTA, HO U
BOOOIIIE CITOCOOCTBYIOT Pa3BUTHIO HABBIKOB MBICTUTEIHLHON PabOTHI.

Konmponvhas paboma (camocmosmenvhas paboma, paboma ¢ KapmouKamu)
no Xumuu

KonTtpoarHas pabota (caMmocTosiTeNibHas paboTa, paboTa ¢ KapTOuKaMu) SIBJISI-
€TCSl OJHOM U3 COCTaBIIAIONIMX YUYEOHOU AESATENBHOCTH O0Y4arollerocs mo oBJia-
neHuto 3HaHusIMU. K ee BBINOJHEHHI0O HEOOXOAMMO MPHUCTYIMUTHb TOJBKO MOCIE
U3YUYEHUS Pa3/IeIOB XUMUHU.

Ilenpr0 KOHTPOIBLHOM PabOTHI (CaMOCTOSTEILHOM PaOOThI) SBISICTCS OMpee-
JICHUSI Ka4eCTBa YCBOCHUS JICKIIMOHHOTO MaTepualia U 4acTU JUCHUIUIAHBI, TIPE-
Ha3HAYEHHOM JJIs1 CAaMOCTOSITEILHOTO U3yUCHHUS.

3agaun, crosiue nepes oOydaromMMcsl TPU MOJATOTOBKE W HAMMCAHWU KOH-
TPOJILHOUM pabOThI (CAMOCTOSITENILHON paOOThI):

1. 3aKkperieHre MOJyYEHHBIX paHee TEOPETUUECKUX 3HAHUM;

2. BbIpaOOTKa HABBIKOB CAMOCTOSATENbHON pabOThI;

3. BBISICHEHHE TOJTOTOBJIEHHOCTH OOydaromierocsi K Oyayied MmpakTHYecKOM
pabore.

KoHTposnbHbie paboThl (CaMOCTOSATEIbHBIE PA0OTHI) BBHIMOJHSIIOTCS B ayJUTO-
puu, oA HaboIeHHeM npernoaaBaTess. Tema KOHTPOJIbHOM paboThl (CaMOCTOSI-
TEJIHbHOW paOOThI) U3BECTHA U MPOBOJIUTCSA OHA [0 CPABHUTEIHHO HETABHO U3yUYECH-
HOMY Matepuaiy.

[IpenonaBarenb rOTOBUT 3ajaHus JIMOO MO BapuaHTaM, MO0 WHAUBUYATLHO
Ul Kakoro oOydaromerocs. [lo cogep:kanuio padota MOXKET BKJIIOYATh TEOpe-
TUYECKUA MaTepHall, 3aJa4d, TECThl, PACYCThl M T.I. BBIITOJHCHHIO KOHTPOJIBHON
paboOTHI MPEAIIECTBYET HHCTPYKTAX MPEToIaBaTesl.

KitoueBbiM TpeOoOBaHHEM IPH MOATOTOBKE KOHTPOJIBHOW paboThl (camocCTos-
TEJbHON pabOThl) BBICTYMAET TBOPUECKUM MOJXO0J, YMEHUE 00padaThiBaTh U aHa-
JIU3UpoBaTh UHGOPMAIIUIO, JIeJIaTh CAMOCTOSITEIbHBIE BBIBObI, 00OOCHOBBIBATH II€-
Jeco00pa3HOCTh U (PPEKTUBHOCTh TpEIIaraéMbIX PEKOMEHIAIMNA U pPEelIeHUuN
mpo0seM, YETKO U JIOTUYHO M3J1aratb CBOM MbICIH. [10ArOTOBKY KOHTPOJIbHOM pa-
00ThI (CaMOCTOSITENILHON PabOThI) CeAyeT HAUMHATH C MOBTOPEHHSI COOTBETCTBY-
IOIEro pasjesia 1Mo XUMHUHU, YYeOHBIX MOCOOWH IO JAaHHOW TeMe W KOHCIEKTOB
JIEKLHMN.

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

Cocraienue cBoiHOM (0000MIAOIICH ) TaOJIHIIBI IO TEME — 3TO BUJ CAMOCTOS-
TEJIHLHOW pabOThI MO CUCTEMATH3aAIuU 00BEMHON HH(MOPMAITUHU, KOTOPask CBOJUTCS
(o06oOmaercst) B paMku Tabnuibl. B paMkax cBOAHOW TaOIWIIBI MOTYT HATJISTHO
OTOOpa)kaTbCs KakK pas3ziesibl OJHON TeMbl (OJJHOTUIAHOBBIA Marepua), Tak U pas-
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Jebl pa3HbIX TeM (MHOTOIUTAHOBBIA MaTepuan). Takue TabJIUIbl CO3/Ial0TCs Kak
MTOMOIIb B U3yYE€HUU OOJIBIIIOTO 00beMa y4eOHOTO MaTepuaa, JKejas NpuaaTh emMy
ONITUMAJIbHYIO (POpMY JIJIsl 3aIIOMHUHAHHUS.

Yacts MaTepuaia mo COCTaBJICHUIO CBOHOMN TaOJIUITBI MOXKET OBITH OIpeaeIie-
Ha TpenojaBareyieM (Kakue OOBEKThI, MPOIECCHl U M0 KAKUM KPUTEPUSIM CpPaBHHU-
BaTh), a Apyras 4acTh Marepuaia noadupaercs Bamu camocTosITeNbHO TTOCHE U3Y-
YEHHUSI COOTBETCTBYIOIIETO YUeOHOI0 MaTepuaia U3 pa3iesioB XUMHH.

[IpenonaBaTesib MOXKET TaKKe OMPENETUTh TOJIBKO OOBEKTHI CpaBHEHUs, a Bam
OyZeT HEOOXOAMMO CaMOCTOSITENIBHO OIPEACNIUTh M0 KakuM KputepusiMm Boi Oyje-
T€ MPOBOJIUTH CPABHEHUE YKA3aHHBIX OOBEKTOB.

AJNTOPUTM CaMOCTOSATENbHON PaOOThl MO COCTaBICHUIO CBOIHOMN (00001Iat0-
11ei1) TaOIUIIBI:

1. BuumarenbHO MpounTaiiTe yueOHbINH MaTepHUall 0 U3y4yaeMoi TeME XUMUHU.

2. [lpoananu3upyiite y4eOHBIN MaTepuaj, BBIIBHTE HEOOXOJMMBIC M JIOCTa-
TOYHBIC JJIsI 3aMOJHEHUSI CPABHUTEIIBHOW TaOJIUIIbI CBEJCHUS (XapaKTepHbIE MPU-
3HAKU, YEPThI, BUABI U T.1.).

3. O3HaKOMBTECH C 00pa3oM OGOpMIICHUS TAOIUIIBI (TIPY HATUIHHN).

4. IlpogymaiiTe u HaduepTutre CeTKy TabOnuibl. OOO03HAUbTE 3aroJioOBKU Tpad
TaOJIULIBI.

5. 3anoyiHUTE TaOJIHUILY.

ConepsxaHue TaOIMIIBI MMOJTHOCTHIO JIOHDKHO COOTBETCTBOBATH 33JIaHHOM TEME.
He crenyeT BHOCUTD M3IUIIHIOW UHGOPMAIIHMIO, HE MPUHAJICKAIIYI0 pacCMaTpH-
BAEMOU TEME.

[IpeacTaBieHHbId MaTepuan U3 pasaeiaoB XUMHUH JOJDKEH ObITh KPaTKO U Jia-
KOHUYHO C(POPMYJIMPOBAH.

He nomyckaiite mycThIX HE3aMOTHEHHBIX Tpad.

6. [IpoBepbTe CTPYKTYpHPOBAHHOCTh MaTepHaia, HAIMYNAE JIOTHYCCKOW CBS3U
U3JI0)KEHHOW MH(pOopManuu.

OueHovnbie MaTepuasbl Npu GopMHUpPoOBaHUHU PadoUeil MPoOrpaMMbl
Jucunmiaunbt /1.7 Xumust

2 cemecTp

IIpakTuyeckoe 3ansaTue Ne3 no teme: «PenieHre sxkcrnepuMeHTalbHbBIX 33/1a4 Ha
pacno3HaBaHUE HEOPraHUYECKUX BEIICCTBY.

[{enmn ypoka: yMeThb JIOKa3hIBaTh OIBITHBIM MTyTEM COCTAB M3YUeHHBIX BEILIECTB, PO-
BOJIUTH PEAKIIMN MEKITy BEIIIECTBAMHU B PACTBOPE, TIOTYYaTh HOBBIC BEITIECTBA M3 IMEIOIIAXCS
PEAKTHBOB; 3aIMCHIBATH YPABHEHMSI PEAKIII B MOJICKYJISIPHOM, HOHHOM; TIPOBOIMTH HAOIIO-
JICHVIST; JIeTIaTh BBIBOJIBI, CIIOCOOCTBOBATH COBEPIIICHCTBOBAHHUIO YMEHHSI OCYITICCTRIISATH CaMo- 1
B3AMMOKOHTPOJTb 32 PE3yJIBTaTaMy MPOBEICHHOTO XMMUYECKOTO SKCTIEPUMEHTa, YMEHHSI CBOE-
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BPEMEHHO O(hOPMIISITH OTYET O TIPOZIENIAHHON paboTe, PALMOHATBHO PacIPEIeNsisi CBOE BpEMST; CO-
OMFONATH TIPaBIUIA TIO TEXHHUKE OC30IMaCHOCTH; PasBUBATH HHTEPEC K M3yUCHHUFO TPEIMETA.

CrpyKkTypa ypoka:

1.OpranuzatmonHblii stan (1-2 MUHyTbI)

[TpuBeTcTBUE, ONpEIEICHNE OTCYTCTBYIOIIHX, ITPOBEPKA TOTOBHOCTH YYAIIIUXCS K
YPOKY, TIpOBEpKa MOATOTOBICHHOCTH KaOWHETa K TPOBEICHUIO MPAKTHYECKON PabOTHI,
OpraHu3alysi BHUMaHUsI.

2.3Tarn npoBepKH JOMAIITHEro 3aaHusl (5-6 MUHYT)

Ha nom yuanwimMcst ObII0 33J1aHO: COCTaBUTH TUIAH PELICHUS SKCTIEPUMEHTAITBHBIX
3a/1a4 U 3aMKcaTh YPaBHEHUS] COOTBETCTBYIOIIMX PEAKIIH.

B Tedenue m3ydeHust Tembl "MeTauibl" yUMTENEM aKIEHTUPOBAJIOCH BHUMAHUE
yUallxcs Ha BOMPOCAX U YPABHEHUSIX XUMUYECKUX PEaKIMi, KOTOpbhle MOTYT BCTpe-
TUTBCS B MPAKTHICCKUX padoTax. B TeTpamsix ydammxcst BeIIEICH JIUCT, TJIE OHHU 3aIlHChI-
BalOT COOTBETCTBYIOIIME YPABHEHUS PEAKLIMN. JTUM MATEPUATIOM YYaIUMCS PEKOMEH-
JIOBAHO TIOJTK30BAThLCS TTPH BBITTOTHEHHUH MTPAKTHICCKON pabOTHI.

3. Drart moBTOPEHUS TEXHUKH OE30MTaCHOCTH TPH BBITIOHEHNH XUMHIIECKOTO IKC-
niepuMenTa (4-5 MuHyT). JIeMOHCTpaItus Ipe3eHTaly U (PPOHTAIBHBIA OIPOC YUaAIIXCS.

4. Dran pacnpeneiacHus 3aaHiii TI0 BapraHTaM U CTETICHU CJI0YKHOCTH.

Dtan BBIIOJIHEHUS MPAKTUIECKON paboThl U O(hOPMIICHHUS OTYETA.

5. Ortan uHGOPMUPOBAHUS yUAITUXCS O JIOMAITHEM 3a1aHuu. Kpatkuii HHCTpyK-

TaxK IO BBITIOJTHEHUIO JIOMAIITHETO 33/IaHKSI.

Xoxa ypoka

l. Opranmanuonnblii MoMeHT. [loroToBKa K NpoBeIeHUI0 MPAKTHYE-
CKOi1 padoThlI.
(1-2 MuH)
1. Tlpusercrsue. Yuuress MpoBEpsieT TOTOBHOCTH O0YUAFOIIMXCS K YPOKY
2. Oprasvzanyst BHUIMAHYS, TIOCTAHOBKA TIETH YPOKA

Il.(5-6Mun)  becena o xo/e MpoBeICHHS PaOOTHI:
Kakue TpyHOCTH y Bac BOSHUKIIM MPU MOJATOTOBKE 337aHUI NPAKTUUECKOM pado-

Kak moxHo onpenenuts PH+ - cpemy pactBopa?

Kaxwe peaximy Ha3pIBatOT Ka4eCTBEHHBIMU?

Kaxwie kayecTBeHHbIE PeaKTUBBI BbI 3HACTE IS OMPEIETICHNS KATHOHOB M aHHOHOB?

1. (5vun) WHCTpYKTX MO TEXHUKE O€30MacCHOCTH MpH PaboTe ¢ KUCIIOTAMHU, T1Ie-
JIOYaMH, COJISIMU, JTAOOPATOPHOM MOCY/ION, —HarpeBaTe/IbHBIMU TIPUOOPaAMH.

IVV. Pacnpenesnenusi 3a1aHuii 10 BAPHAHTAM M CTENIEHU CJI0/KHOCTH.
IIpoBenenne mpakTu4eckoii padorsl. (15— 20 muH)

BeimosnHsieM Bee eHCTBYS, ONMCAHHBIE B YUSOHMKE. Y4Yalluecst JOJDKHBI pacrio3HaTh
BbIJIAHHBIE BEIIECTBA, [PU 3TOM, UM HEM3BECTHO B KAKOM TOCIIEIOBATENIbHOCTH OHHU PACIIo-
JokeHbl. O0y4arormecs paboTaroT B Mape U MOTyYaroT 3a/IaHKsI IT0 BapUAHTAM.
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1 BapuanT

B Tpex BeImaHHBIX TpOOMpKAx HAaxoAATCs TBepibie Oembie BemectBa: NaOH.
K2CO0s, BaCl,. Jlns pacmo3HaBaHusl TaHHBIX COCIMHEHHUI pacTBOpUM MX B Boze. [locie
3TOrO JI0OABUM BO BCE 3 MPOOHUPKU PacTBOP CEpHOM KHUCIOTHI. 1o pesynsraraMm BH3y-
aJIbHBIX HAOJTIOJICHHH ClIeIaeM BBIBOJI O COSAMHEHUSX, HAXOASIIUXCS B IPOOHUPKaX:

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

2Na* + 20H- + 2H* + S042- = 2Na* + S042- + 2H20

OH- +H"=H,)0

HeT BuaMMEBIX H3MEHEHUH, HO €CJIH ITOTPOraTh MPOOUPKY pyKaMH, MOXKHO IT0-
YyBCTBOBaTh TEIUIO, T. K. PEAKIIUU HEUTpaATIU3allid SBJISFOTCS SK30TCPMHYCCKUMH,
MIPOTEKAIOT CO 3HAYMTEIILHBIM BBIJICIICHUEM TeIUIa. B 4rcTyr0 MpoOUpKy TTOMECTHTH
CHOBa 3TO BEIECTBO M IO KaIuIIM J00aBHTh MHAMKATOp (heHOoI(TaICHH, PacTBOP
CTaHET MaJIMHOBBIM IIBETOM, 3HAUMUT 3/I€Ch IICIIOYb.

0) K,CO03 + 2H,S0,4 = K,S04 + H20 + C02

2K* + C03?- + 2H* + S04% = 2K* + S04%- + H20 + CO;
C032- + 2H" = H,0 + CO0;
B manHOM cityyae, HaOII01aeM BBIICIICHHE YIIICKHCIIOrO rasa.
B) BaCl, + H,S04 = 2HC1 + BaSO4l
Ba?* + 2C1- + 2H"* + 2S04%- = 2H* + 2CL- + BaS04;
Ba?* + 25042 -= BaS0y,
Habmromaem BeieneHre 6€10ro ocajka.

2 BapuaHT

B Tpex BbIaHHBIX MPOOHPKAX HAXOISATCS TBep/bIe Oenblie BemecTBa: Na2SO4.
CaC03, KCI. [lns pacnio3HaBaHUs JTaHHBIX COSIMHEHUN PacTBOPUM UX B Bojie. B of-
HOM TIpOOUpPKE B BOJIC HE PACTBOPUTCS TBEPIOE BEIIECTBO, 3HAYUT ITO KapOOHAT Kalb-
uust. [Tocne 3Toro 106aBUM B YHCTYIO IPOOUPKY MCCIETYEMOE BEUIECTBO U MO KAILISIM
J00aBUM PEaKTHBHI , TIOKA3hIBAIOIINE KAYCCTBEHHBIN aHAIN3 Ha aHWOHBI dTHX COJICH,
quist atoro ucnons3yeM : HCL, BaCL2 . [1o pe3ynbratam BH3yalbHBIX HAOMIOJCHUI
CIIeNIaéM BBIBOJ] O COETMHEHUSIX, HAXOSIIMXCS B TPOOHpKax.

1) B oaHy u3 HuUX 100aBUM pacTBOp XJIOpuAa Oapusi U €CIIM TaM HaXOJATCs
CyJb(aT-aHUOHOB, TO BBIMAJIET OCJIBI 0CaTOK CYyJh(haT Oapus:

Na,S04 + BaC1, = 2NaCL + BaSO4 | 2Na* + S04% + Ba?* + 2CL =
BaS0,, + 2Na* + 2CL-

Ba?* + S0,%- = BaS0, |

2) B npyryro mpoOHpKy MpHIILEM PacTBOpP COJISIHOM KHCIIOTBI, €CIM BhIJIC-
JIUTCS Ta3, 3HAYUT 3TO KapOOHAT KAITBITHS:

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

CO3 2- +2H+=H20 + C02

3)B ocragmieiics mpoOupke METOJAOM HUCKIIOUEHUS] Mbl OOHAPYKHUBAeM XJIO-
P Kallisl WM MOYKHO JOOABUTh K HEM3BECTHOMY BEIICCTBY HUTpAT cepedpa, mpu
ATOM BBITIaJIET OEIBI TBOPOKHUCTHIN 0CaTOK- XJIOpU cepebpa.

28



KCI + AgNO03 = KNO03 + AgCl] K+ + CL- + Ag+ + NO3- = K+
+ NO3- + AgCl |

Cl- + Ag+ = AgCl|

HaOmonaem BoiienieHre 6eoro TBOPOXKUCTOTO OCa KA.

3 BapuaHT

B Tpex BbIIaHHBIX MPOOMpPKAX HAXOIATCS TBepiable BemiecTBa: Na2SO4.
CaCo03, Ba(NO3)2. Jlns pacrio3HaBaHUs JAaHHBIX COCTUHEHUN PACTBOPUM UX B BO-
ne. B onHolt mpoOupke B BOJE HE PacTBOPUTCS TBEPJOE BEIIECTBO, 3HAUUT HTO
kapOoHat kanbuud. [lociie 3Toro 706aBUM B YUCTYIO IPOOUPKY UCCIEAYyEMOE Be-
HIECTBO U IO KaruisiM J0OAaBUM PEAKTUBHI , MOKA3BIBAIOIME KAUECTBEHHBIN aHAIN3
Ha aHHUOHBI 3TUX coJiell, 1y atoro ucnons3dyeM : HCL, BaCL2 . 1o pe3ynbTaTam
BU3YaJIbHBIX HAOJIOJIEHUN CIIEJIa€M BBIBOJ O COCAMHEHUSX, HAXOASIINXCS B MPO-
OupKax.

1)B oany u3 HUX 100aBUM pacTBOp XJopujaa O0apusi U €CJIM TaM HaXOJATCs
CyJib(paT-aHUOHBI, TO BBIMAJIET OEJbII 0CaoK CyJbdaT Oapusi:

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

Ba2+ + S042- = BaS04

2)B apyryro npoOUpKy NpUiIbLEM PACTBOP COISTHOM KUCIOTHI, €CJIA BBIAEIHUT-
Csl Ta3, TO ATO KapOOHAT KaJbIIUs:

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

CO3 2- + 2H+ =H20 + C02

3)B ocraBueiics mpoOUpke METOAOM HCKIIOUYEHUS Mbl OOHAPYKUBAaEM HHUT-
pat 6apus.

4 BapMaHT

B Tpex BeimanHbIXx mpoOupkax Haxomarcs pactBopel: NaCL, ALCLS,
FeCL3. Jlns pacro3HaBaHus JaHHBIX COSAMHEHUN UCTIONB3YyEM TUIPOKCU] HATPUSI.
[Tocne 3Toro 106aBUM B YUCTYIO MPOOUPKY MCCIETYEMOE BEIIECTBO U MO KaIlIsM
no0asiisieM 1iennoys Jlo pesynbraraM BU3yanbHbIX HaOMIOAEHUN CIEIaeM BBIBOJ O
COEJIMHEHHUSX, HAXOJAUIUXCS B IPOOUpPKaX.

1) Ecnu 370 BemecTBO XJI0pU HATPUS, TO BUANMBIX U3MEHEHHUI He OyeT.

2)Ecnu B mpoOHpKe XJIOPUA aTOMUHHUS, TO BBINAAET O€NbId CTYJIEHUCTHIN
ocanok ruapokcuaa amomunus (111).

AICI3+3NaOH+=Al(OH)3 | +3NaCl

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

3) Ecmu sto BemectBo xjopun xkenesa (I11), To Beimager Oypwiii ocaiok
ruapokeu xenesa (111)

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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Jlist oOHapy»keHuss KaTHOHOB Fe3+ NpHMEHSIOT KOMIUIEKCHOE COCTMHCHHE
— xkentyro kpoBsHyio coib K4[Fe(CN)6]. B pacTBope oHa aUCCOIMUPYET HA HO-
HBI:

K4[Fe(CN)6] — 4K+ + [Fe(CN)6]4—

IIpu B3aumopeiictBuu noHoB [Fe(CN)6]4— ¢ katnonamu Fe3+ oOpasyertcs
TEMHO-CHUHHUH 0CaJIOK - OepIMHCKAS a3y Ph:

3[Fe(CN)6]4— + 4Fe3+ = Fe4[Fe(CN)6]3]

1. Odopmiienne npakrudeckoi padorsl. ( 10 Mun)

(ITocne mpoBeneHust pabOTHI, ClENalTe BBIBOJ, 3alMIIUTE BCE PE3YJIbTAaThl B
TeTpajab, yoepure padbodee MecTo.)

JloManrHsst padoTa: MOJr0TOBKA K KOJUIOKBUYMY

JlabopaTopHas padora Ne9.
N3rortosiieHre Moeseld MOJIEKYJI OpraHMYecKuX BelecTs. [Ipenmer opranu-
YECKOW XMMHH U TEOPHUS CTPOEHHUsI OpraHndeckux coeauuennii A.M. bytneposa.

HeJlb.‘ IMIOCTPOUTDh IIAPOCTCPIKHCBLIC U MacITaOHbIC MOACIN MOJICKYII IICP-
BBIX TOMOJIOT'OB ITPCACIIBHBIX YITICBOAOPOA0OB H UX I'aJIOTCHOIIPOMU3BOJIHbIX.

Memoouueckue ykazanus.

JI1st OCTpOeHUsl MOJIENIEN UCTIONBb3YHTE E€Tall TOTOBBIX HAOOPOB WU
IIACTINIMH ¢ manovykaMu. lllapuku, MMUTHpPYIOIMHE aTOMBI YTiepoia, TOTOBST
OOBIYHO W3 TUTACTHJIMHA TEMHOW OKPACKH, IMAPUKH, HIMUTHPYIONTHE aTOMBI BOJIO-
pona, - U3 CBETJION OKPAcKH, aTOMBI XJIOpa — U3 3€JIEHOT0 WM CHHETo IBeTa. s
COEJIMHEHUS IAPUKOB UCIIOJIb3YIOT MATOYKH.

Xoxa padoThI:

1. Cobepute mapoCTep >KHEBYIO MOJIEIb MOJEKYIbl MeTaHa. Ha «yrnepon-
HOM» aTOME HaMEThTE YEThIPE PAaBHOYIAJICHHBIE APYT OT ApYyra TOYKUA U BCTaBHTE
B HUX MAaJOYKH, K KOTOPHIM MPUCOEAMHEHBI «BOJIOPOJHBIC» mapuku. [locTaBbTe
3Ty MoJieTb (y Hee JIOJDKHBI OBITh TPU TOYKH OMOpPHI). Terneps codepute Macirad-
HYIO MOJIEJTb MOJIEKYJbl MeTaHa. [Ilapuku «Boopoia» Kak Obl CILTIONICHBI U BJIaB-
JICHBI B YTJICPOTHBIN aTOM.

CpaBHUTE MIAPOCTEPKHEBYIO M MACIITA0OHYIO MOJEIH MEXIY COOOM.
Kaxkast mozienb Gosiee peanbHO TepeaaeT CTPOCHHE MOJIEKYJibl MeTaHa? Jlaifte mo-
SICHCHHSI.

2. Cobepute mIapoCcTep)KHEBYI0O M MacCIITaA0HYI0 MOJEITH MOJICKYJIbI dTaHa.
N3006pasute »Ti MOAeH Ha OyMaru B TETPaIu.

3. Cobepure mapocTep>kHEeBbIC MoJIenn OyTaHa U u300yTaHa. [lokaxkure Ha
MOJICNIA MOJICKYJIbI OyTaHa, KaKhe MPOCTPAHCTBEHHBIE (POPMBI MOXKET IPUHUMATh
MOJIEKYJIa, €CITU MPOUCXOAUT BpaIleHUEe aTOMOB BOKPYT cUTMa CBsi3U. M300pa3ute
Ha OyMare HECKOJIbKO MPOCTPAHCTBEHHBIX (DOPM MOJIEKYJIbI OyTaHa.
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4. Cobepute mapocTepkHeBble Mojenu uzomepoB CsHip . m300pasure Ha
Oymare.

5. CobepuTte mapoCTepKHEBYIO MOJIENTh MOJICKYJIbI quxiaopmeTana CH,Cl,

MoryT nu ObITh HU30MEPHI y 3TOTO BemiecTBa? [lombITaliTech MEHSTH MeCTa-
MU aTOMBI BOJIOpoJia U xyiopa. K kakoMy BbIBOJIY BbI IPUXOIUTE?

6. Hanumwure otuer:

- YKa)KUTe HOMEp JIabopaTOpHO paboThl, €e Ha3BaHUE, 1IENb, UCIIOJIb3YEMOE
00opy10BaHMUE;

- 3a()UKCUpPYHTE BBHITIOJIHEHHBIE 33JlaHUsl B BUJE PUCYHKA U OTBETOB Ha BO-
MPOCHI K KWKJIOMY 3aJaHHUIO

- chopMyUpyiTE U 3aITUIIUTE BHIBO/I.

Bonpocel 1j11 KOHTpPOJIA:

1. OcHoBHbI€ NON0XeHUS Teopun A.M. bytneposa.

2. Kakue BeniecTBa Ha3bIBAIOTCS YIII€BOAOPOIAMU ?

3. KakoBa BaJleHTHOCTb yIJIepO/ia B OPraHUYECKUX COETMHEHUSIX ?

4, Yro oTpaxkaeT MOJEKYJISpHAs, CTPYKTYpHas U 3JIEKTpOHHas (opmy-
7b1?

S. YT0 Takoe «M30MEPBD», KU30MEPHUS»?

6. KaxkoBa o6mas (popMya npeaesibHbIX YIJIE€BOI0POI0B?

7. HazoBute TMN TMOpUAN3aLMU, B KOTOPOM HAaXOJATCS aTOMBI yriepoja B
IIPEAEIBHBIX YIVIEBOAOPOAAX.

1. Onuimre NpoCcTPaHCTBEHHOE CTPOECHHUE MOJIEKYJI METaHa.
2. HazoBuTte ocHOBHBIE CTTIOCOOBI TTOJTYYESHHSI AJIKAHOB.
3. KakoB Tun uzomepun xapakTepeH i aJkaHoB?

8. YkaxuTe, COracCHO KaKOMy TPaBUIY OCYLIECTBIISICTCS MPUCOEAMHEHUE Ta-
JIOT€HOBOJIOPOJIOB K HECUMMETPUYHBIM aJIKEHaAM
1) Bropua 2) Kyuepona 3) 3aiineBa 4) MapkoBHUKOBA

9. Vkaxurte GopMysbl BEHIECTB, KOTOPHIE BCTYMAIOT B PEAKIUIO APYT C JPY-
rom

1) C3H8 nu 022) C2H4 )51 CH43) C4H10 )51 HCI 4) C2H6 51 Hzo

10. Onpenenure, CKOJIBKO MOJIEH YIJIEKHCIIOTO ra3a o0pasyercs Mpu MOJTHOM
CrOpaHUU dTaHa

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

11. Cxonbko B rpaMmax mapoB BOJbI 00pa3yeTcs mpH ckuranuu 5,8 T OyTaHa
1)9r2)15r3)12r4) 18

12. Ilepeuncnure 06acTu NPUMEHEHHUS aJIKaHOB. 2 Oasuia
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13. Hanumure ypaBHEHUS XMMUYECKUX PEAKIMHI IJisl CIeAYIOIUX MpeBpalie-

HUI: 6 6ayIOB
CaC2—> C2H2—> C5H5—> C6H5N02
JlaliTe Ha3BaHUs NPOAYKTaM PEAKIIUU

14. BeiBenute mMonekyspayo dopmyny YB, mMaccoBas monst yriaepojga u BoO-

nopojia, B kotopoM cocTaBiisifoT 81,82% u 18,18% . OTHOcUTeNbHAS MIIOTHOCTH
IIapOB 3TOT'0 BEIIECTBA ITO BOJOPOY COCTABIISCT 2.

JAu¢ppepeHuMpPOBAHHBIH 3a4eT

[lepeuens BompocoB k qudHepeHIIMPOBAHHOMY 3a4ETy.

HHUC.

1. TlpenmeT opraHu4eCcKOi XUMHH, OCOOCHHOCTH OPTAaHUYECKUX BEIECTB.

2. Teopwus cTtpoeHus opranudeckux coequnennii A.M.bytneposa. Ctpoe-
HUE aToMa yIJiepo/a.

3. Knaccudukanus oprannueckux coequHeHnid. OCHOBbI HOMEHKJIATY B,

U30MEpUS U €€ BUBIL.

[IpupoHbIE HCTOYHUKH YTIEBOAOPOIOB.

AJKaHBI, CTpOEHUE, CBOMCTBA, U30MEPHS ,HOMEHKJIATYPA, IIOJyYEHUE U

IIPUMEHEHUE.

6. AJKeHbl, CTpOEHHE, CBOIICTBA, N30MEPHs ,HOMEHKIATYpPa, OJyUYEHUE U
IPUMEHEHUE.

7. AJNKUHBI, CTPOCHHUE, CBOMCTBA, U30MEPHS, HOMEHKJIATypa, MOJTyUYeHUE U
IPUMEHEHUE.

8. AJkaamweHsl, CTPOCHUE, CBOWCTBA, M30MEpHsi, HOMEHKIIATypa, TOJTyYeHHEe
Y IPUMEHEHUE.

9. LukmoankaHbl, CTPOCHUE, CBOWCTBA, PUMEHEHHE.

10. ApomaTrueckue yriaeBoI0pOAbl. CTPOCHUE, CBOWCTBA, H30MEPHs
,HOMEHKJIaTypa, IIOJyYEHUE U IPUMEHEHHUE.

11.Crpoenue, knaccudpuKaims ClupTOB.

12. XuMuueckne CBOWCTBa CIIUPTOB U (HEHOJIOB.

13.Cocras, kiaccudukaiys, CTpoeHue, CBOWCTBA KApOOHOBBIX KHUCIIOT.

14 KapOoHHIIbHBIE COCTMHEHUS, CTPOCHHE, CBOMCTBA, MTOJIyYECHUE U TIPUME-
HEHUE.

15.CnoxHble 3QUpBL, KUPbI — CTPOCHUE, IPUMEHEHHE.

16.YraeBosl, ux KiaccupuKanys 1 3HaYCHHE.

17.Monocaxapubl. [ 110K03a, CTpoeHre, XUMUYECKHUE CBOMCTBA, TPUMEHE-
HUE.

18.ITonmucaxapuapl. Kpaxmain v 1esmirono3a — CTpoeHue, XUMUYECKUEe CBOM-
CTBa, IPUMEHEHUE U HaXO0XKJIEHUE B IPUPOJIE.

20. AMHHBI — CTpOE€HUE, U30MEPHSI, HOMEHKJIATypa, CBOMCTBA U IPUMEHE-

o b

21. AMUHOKHCIIOTBI — CTPOEHHUE, U30MEPUS, HOMEHKJIATYpa, CBOMCTBA U
MIPUMEHEHHUE.
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22. benku — CTpOEHUe, U30Mepusl, HOMEHKIIATypa.

23. CpoiicTBa O€JIKOB.

24. ITonuMeppI-peakuy NOJMMEPU3ALINH U MTOJTUKOHICHCALINH, UX CTpOe-
Hue. [ImacTmacchsl ¥ BOJOKHA, KilacCu(pUKaLKs TOJTUMEPOB.

25. lleppnonnueckuit 3akoH U llepuoanueckas cucteMa XUMAYECKUX dJIe-
MeHTOB JI.M1.MeHneneena.

26. CtpoeHue aToMa, €ro KOJUYeCTBEHHbIE XapaKTEPUCTUKH.

277. Konn4ecTBEHHBIE 3aKOHBI U KOJIMYECTBEHHBIE XapAKTEPUCTUKHU BE-
IIECTB.

28. Knaccuduxanus v cBONCTBAa HEOPTAHUYECKUX COETUHEHUM.
29.0KHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakui. CTETIEeHb OKUCIICHHUS.
30. DnexTpoauTUyecKas TUCCcouanus. JJIEKTPOJINUTHI U HEIJIEKTPOJINUTHI.
31. HemeTamibl, OKHCIUTEIbHBIE H BOCCTAHOBUTEIbHBIE CBOWCTBA HEME-
TaJUIOB B 3aBUCUMOCTH OT UX MOJIOKEHHS B Py 3JIEKTPOOTPULIATEILHOCTH

2. TecToBrble 3agaHus
2.1. Ilpumep T€CTOBOTO 3aJaHUS

TEKCT 3AJIAHUWS:
BriOepure o1MH NpaBUJIbHBIN OTBET:

1. daexTpoHnyio popmyiay aroma 1s2 2s2 2p6 3s2 3pS umeer XUMHUUYECKHU
3JIEMEHT

a) 0JIOBO 0) Kene3o B) XJIOp T') KaJbIUi
2. Xumuueckas cBs3b B H2S u CU cOOTBETCTBEHHO

a) MOHHAs U KOBAJICHTHAS MOJISIpHAS
0) KOBaJICHTHAs MOJISIPHASI U HOHHAs
B) KOBAJICHTHAs MOJISIpHAs U METaJUIMYecKas
I') KOBJICHTHAsI HETIOJISIPHAs M HIOHHAS
3. Merajuin4yeckue CBOMCTBA 3JIEMEHTOB B IPYIIAX € YBeJIHUYCHUEM 3apsia

siApa aToMa

a) YCUJIMBAIOTCS
0) U3MEHSIOTCS IEPUOANIECCKU
B) 0ClIa0eBalOT
I') HE U3MEHSIOTCS
4. @opmajiberua U YrapHblid ra3 OTHOCATCH K KJIaccaM

a) CHUPTOB U OCHOBAHUU
0) OCHOBaHUH U CIIUPTOB
B) alIbJACTHIOB U OKCHIAM
') KapOOHOBBIX KUCIOT U MUHEPATbHBIX KUCIIOT
5. BzanmopeiictBue 0eH30J1a M (peHOJIa ¢ OPOMOM OTHOCHTCH K PeaKkuusiM

a) oOMeHa M 3aMEIICHUS
0) MpUCOCTUHECHUS U 3aMEICHUS
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B) TUPUPOBAHMSI U IPUCOEAUHEHNUS
T) 3aMeIlIeHUs
6. MypaBbMHBIH ajbJAeIrHJ pearupyer ¢ 000MMH BeleCTBAMHU

a) METaHOJIOM M ATUJICHOM
0) okcua0oM cepedpa U BOJIOPOIOM
B) a30THOM KHUCIIOTOM U XJIOPOM
I') paCTBOPOM OPOMHO# BOJBI U OKCHAOM cepebdpa
7. 'oMo10ramMu ABJISIOTCSH
a) OytaH u OyTeH
0) OyTaH u rponaH
B) OyTaH u OyTaaueH
r) OyTeH U OKTUH
8. Peaxuuy MOHHOr0 OOMEHA COOTBETCTBYET yPABHEHUE
a) SO, + 2NaOH = NaySO3 + H»0O
0) NazO + SOs = NaxS0O3
B)  NaySOjz + 2HCI = 2NaCl + H,0 + SO?
r) 2HCI + Zn = ZnCly + Ha1
9. K oxucimmrenbHO-BOCCTAaHOBUTEILHBIM peakiuAM OTHOCUTCA
a) NayO + H,0 = 2NaOH
0) CuO + HzS0O4 = CuSO4 + HO
B) CaCO3 =Ca0 + CO
r) Zn + 2HCI =ZnCly + Hy
10. Jjis1 pacnio3HABaHUA AJILETHI0B H YIJIEBO0B MOKHO HCIO0JIb30BATh
a) runpokcua meau (II)
0) ammuaunblii pactsop Ag.0
B) BOJIOPO/T
I') TUAPOKCH]T HATPUS
11. Pemiure 3a1a4y U BbiOepuTe OIMH NPABWIbHBINA OTBET:
[Tpu neruaparamnuu mpomnaHosia-2 MOTYYUIH MPOIUIICH, KOTOPBIA 00€CIIBETHIT
opomuyto Boay Maccoit 200 r. MaccoBas nois 6poma B OpoMHO# BoJie paBHA
3,2%. Onpenennte Maccy IpoIaHoia-2, B3STYIO sl peaKIiu.
A) lr
0)24r
B)3,8T
r) 5,9r

2.2.  CoOTBETCTBUE MEXy OaJbHOW CHCTEMOW M CHUCTEMOU OLICHMBAHUS IO pe-
3yJlbTaTaM TECTUPOBAHUS yCTAHABIMBAETCS MOCPENCTBOM CIENYIOIIEH Tao-
JIUIIBI:
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OOBbekT [Tokazarenu oneHu-
YpoBeHb
OLICHKU BaHUA
Ouenka pe3yJIbTaToOB
pe3yJIbTaToB 00Y-
oOyueHus
YECHUS
60 6amwioB U MeHee «HeynoBneTBopUTEIBHOY Hu3skuit ypoBenb
76 — 61 Gamnos «Y 1OBJIETBOPUTETIHLHO» [ToporoBslii ypoBeHb
OO6yuato- A P P P
HHcA 84 — 77 6amnos «Xopomo» [oBbIIeHHBIN YPOBEHBb
100 — 85 6annos «OTIUYHO» Bricokuii ypoBeHb

3. OueHka oTBeTa 00yYaroerocs Ha BOpochl au(hepeHIIMpOBaHHOTO

3a4€Ta
JlocTurHyThIi xana
YPOBEHb XapakTepucTrka ypoBHs c(hOPMUPOBAHHOCTH
pe3yabprara KOMIIETCHIUI OHeHH-
oOyueHus Banii
Huskuit OOyyaromuics: Heynosne-
YPOBEHb -00HapyKWJI MPOOEIHI B 3HAHUSAX OCHOBHOTO Y4eOHO-TTPOrpaMMHOTO MaTe- TBOPH-
puaina, TEBHO
-A0IMYCTUII ITPUHIOUITAAJIbHBIC OIIH/I6KI/I B BBIIIOJTHCHUH 3aI[aHI/II‘/'I, nmpeayCcMoT-
PEHHBIX IPOrPaMMON;
-HE MOKET IPOJOKUTH 00yUeHHEe WM MPUCTYIHTH K MPO(ecCHOHaIbHOI
JIESITEJIbHOCTH 110 OKOHYaHUH MTPOrPaMMBbl 0€3 JIOTIOJHUTEIbHBIX 3aHATHH T10
COOTBETCTBYIOIIEH JTUCIUTUIAHE.
[Toporosslii OOyyarouics: Y noBneTBo-
YPOBEHb -00HapYKWJI 3HAHHE OCHOBHOTO yUeOHO-TIPOrPAMMHOT0 MaTepralia B 00bE- PHUTENLHO
Me, HeOOXO0IUMOM JIJIsl AajibHeHIeH yaeOHoM 1 IpeAcTosIel mpodeccro-
HaJIBLHOU JIeSATCIFHOCTH,
-CIIPABIISICTCS C BBIMOJIHEHUEM 3aJITaHUH, MPETyCMOTPEHHBIX IPOTPAMMON;
-3HAKOM C OCHOBHOM JINTEPATypOii, PEKOMEHI0BaHHOW paboueii mporpam-
MOW JIUCIUITIIMHBL;
-IOMYCTHJI HETOYHOCTH B OTBETE HA BOMPOCHI U TP BBITIOJIHEHUH 3a/IaHUIA
1o y4eOHO-TIPOrpaMMHOMY MaTepualy, HO 00JaiaeT HeOOXOAMMBIMU 3HA-
HUSIMHU JIJISL KX YCTPAHEHHUS 0] PYKOBOJICTBOM MPENOIaBaTelIsl.
IloBbIIIEHHBIH OOyyarouics: Xopouio
ypOBEHb - 0OHapY KT TIOTHOE 3HAHHWE YYeOHO-TIPOTPaMMHOTO MaTepHaa;

-YCHEIIHO BBINOJHWI 33JJaHNs, IPEyCMOTPEHHBIE TIPOTPAMMOI];

-yCBOWJI OCHOBHYIO JIUTEPATypy, PEKOMEHI0OBaHHYIO pabodel mporpaMmoit
JUCLUILINHBL;

-I0Ka3aJl CUCTEMAaTHYeCKUI XapakTep 3HaHWH y4eOHO-ITPOTpaMMHOT0 Mate-
puana;

-CII0COOEH K CaMOCTOSITEIIbHOMY IOIOJHEHHUIO 3HaHUM 10 y4eOHO-
MPOrpaMMHOMY MaTepHay U OOHOBJICHHIO B XOJI€ NaJbHEUIeH yaeOHOH
paboThl U poheCCHOHATBHON AEATEIBHOCTH.
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Bricokmit
YPOBEHD

OO0yuJaromuncs:

-00HapyKUJI BCECTOPOHHUE, CUCTEMATHUECKUE U TITyOOKHE 3HAHUSI yIeOHO-
MPOTPaMMHOTO MaTepUaa;

-yMeeT CBOOOTHO BBIMOJIHATE 3aJJaHHusl, TTPEyCMOTPEHHbBIE TIPOTPaMMOA;
-03HaKOMUJICS C JAOTIOTHUTEIBHOU JINTEPATYPOii;

-YCBOWJI B3aUMOCBSI3b OCHOBHBIX IOHSTHHN TUCIUTUIMH U UX 3HAUCHHE JIJIS
npuoOpeTeHus mpoheccum;

-MPOSIBWII TBOPUECKUE CTIOCOOHOCTH B IMOHHUMAHHUH y4eOHO-TIPOrPaMMHOTO
Marepuaia.

OTJIINYHO

[Ipumeuanue: uToroBas oLeHKa (GOPMUPYETCS KaK CpenHss apu(pMeTH4ecKasi pe3ysIbTaToB die-
MEHTOB OlLleHHBaHUA AU (epeHInpOBaHHOTO 3aUeTa.
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