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Pa6ouas nporpamma nucuurunabl bJI.7 Xumus paspaboraHa B COOTBETCTBUU
dI'OC COO (npukaz Munoopuayku Poccun ot 17 mast 2012 r. Ne 413)
[Iporpamma opueHTHpOBaHA HA YYCOHUKH:
INabpuensa O. C. , OctpoymoB WU.I'. Xumust nist npodeccuit U crenuaibHOCTe!

texHuueckoro npodwmist: : yueOnuk / O. C. I'abpuensu., L.I'. OctpoymoB,— M. Aka-
nemus, 2020,— 267 c.

Oowaa xapakmepucmuka OUCYUNTUHbBL

B cucreMe ecTecTBEHHO-HAYYHOrO OOpa30BaHUSl XMMHUS KAK JMCLUIUIMHA 3a-
HHUMAaET Ba)KHOE MECTO B MO3HAHUM 3aKOHOB MPUPO/IbI, (GOPMUPOBAHUM HAYYHOU Kap-
TUHBl MHUPA, XUMHUYECKOM TIPaMOTHOCTH, HEOOXOIUMOM JIJIsl MMOBCEIHEBHOM »KW3HH,
HABBIKOB 3JI0POBOTO M O€30MaCHOTO JIJIsl YEIOBEKA U OKPYIKAIOIIEH ero cpeabl oOpasa
JKW3HHU, a TaKkK€ B BOCHHUTAHWU SKOJIOTHYECKOW KYJIBTYPhI, (POPMUPOBAHUU COOCT-
BEHHOM MO3UIIUMU 10 OTHOIICHUIO K XUMHUYECKOU WH(OpMAINH, MOTy4yaeMoil U3 pas-
HBIX HICTOYHHUKOB.

VYcenemHocTh W3ydyeHHsl JUCHUIUIMHBL CBSI3aHa C OBJIAJICHUEM OCHOBHBIMH I10-
HATUAMHM XUMUHU, HAyYHbIMU (aKTamH, 3aKOHAMHU, TEOPUSMHU, TPUMEHEHUEM TOJY-
YEHHBIX 3HAaHUW MPU PEUICHUN MPAKTUYECKHUX 3a7a4.

B cootBerctBrmM ¢ ®I'OC COO xuMusi MOKET M3ydaThCs Ha 0a30BOM U yIIIyO-
JICHHOM YPOBHSIX.

N3ydenne XxuMuM OpUEHTUPOBAHO Ha oOecrieueHue 00I1Ieo0pa3oBaTEIbLHON U
OOIIEKYJIbTYPHON MOATOTOBKH 00YyYaIOIINXCS.

Conepxanue TUCHMILUIMHBI MTO3BOJISIET PACKPHITh BEYIIUE UIEH U OTACIbHBIC
MOJIOKEHUSI, BAXKHBIC B TTO3HABATEILHOM M MHPOBO33PEHUYECKOM OTHOIICHUU: 3aBU-
CUMOCTb CBOMCTB BEIIECTB OT COCTaBa M CTPOECHUS;, OOYCIOBICHHOCTh MPUMEHEHUS
BEILIECTB UX CBOMCTBAMU; MAaTEPUAIBHOE €IMHCTBO HEOPTaHUUYECKUX U OPTaHUUECKUX
BEILIECTB; BO3pacTaromiasl pojib XMMHUH B CO3[JaHUH HOBBIX JIEKAPCTB U MaTEpPHUAJIOB, B
SKOHOMHH CBIPbS, OXPAHE OKPYKAOUIEN CPEBI.

[Iporpamma y4uTBIBA€T BO3MOKHOCTh MOJTYYEHHUS] 3HAHUN B TOM YHCIIE Yepe3
MPAKTUYECKYIO0 JEATEeIbHOCTh. B mporpamme cOAEpKUTCS HPUMEPHBIN TMEpEUCHb
npakTuyeckux pador. [lpu cocraBieHun paboueit mporpaMMebl MpenoiaBaTelb Blpa-
BE BBIOpaATh M3 MEpEeUHs padOThl, KOTOPhIE CUMTAaET HauboJee 1eeco00pa3sHbpIMU, C
Y4€TOM HEOOXOAUMOCTH JOCTHKEHUS MPEIMETHBIX PE3YIbTATOB.

OcHo8bl opeaHuyeckou xumuu

Beeoenue. Ocnognuvie nonamus xumuu

OcCHOBHBIE 3aKOHBI XUMHUHU. PacueTsl Mo XUMUUECKUM (PopMyJiaM U YpaBHEHUSIM
peaKiuu.

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

CrpykTypa nepuoan4ecKoi CUCTEMbl XUMHUECKUX AieMeHTOB. CTpoeHue aroma.
N3oronsl. CTpoeHue 3NIEKTPOHHBIX 000JI0U€K aTOMOB JIEMEHTOB MAJIbIX MTEPUOJIOB.
CtpoeHHe 3IIEKTPOHHBIX 000JI04eK aTOMOB 3JIEMEHTOB OOJIBIINX TIepro10B S, P, d-
AJIEMEHTHI. 3HAU€HUE EPUOIUYECKOTO 3aKOHA.



Cmpoenue gewyecmsa

Nonnas cBa3p. KoBaneHTHas xuMuueckas cBsi3b. Metammyeckas cBsa3b. Arpe-
raTHbIE COCTOSIHUS BEILIECTB U BOJOPOAHAsA CBs3b. UHCThIe BeniecTBa u cmecu. Co-
ctaB cmecedt. OObeMHasi M1 MaccoBasi 10J151 KOMIIOHEHTOB CMeCei, MaccoBast 10JIsl
npumeceit. [Ipurorosnenue cycnen3un kapOoHaTa Kajabius B Boje. [lonyuenue
AMYJILCUU MOTOPHOT0 Macia. O3HaKOMJIEHHE CO CBOMCTBAMHU JIUCIIEPCHBIX CUCTEM.

Booa. Pacmeopwi. Dnexmponrumuyeckasn ouccoyuayus
Bopna. PactBopsl. PactBopenue. MaccoBast 10151 paCTBOPEHHOTO BeecTsa. [ Ipuro-
TOBJIEHUE PAacTBOPA 3aJJaHHON KOHIIEHTPALNH. DJAEKTPOJUTUUECKAS TUCCOLIALIMS.
Jlucconpanys KHCIIOT, COJICH M OCHOBaHUH. PeakIiyis HOHHOT0 oOMeHa.

Knaccuguxayusa neopeanuueckux coeOuHeHull u ux ceoUcmea

Kucnotsl 1 ux cBoiicrBa. OcHoBaHus U ux cBorictBa.Comnu, ux cBoiictea. I'uapo-
a3 coneil. Okcunpl. Knaccudukanus okcuaoB. XuMHUYECKHE CBOWCTBA, MOTyUYCHHE.

Xumuueckue peaxkyuu

Knaccudukanus xumuyeckux peakiuid. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE Pe-
akuuu. CKOpOCTh XMMUYECKUX PEaKIMil. 3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX PEaK-
U OT pa3nuyHbIX hakTopoB. OOPATUMOCTh XUMHUECKUX PEAKIINi. XUMHUECKOE
PABHOBECHH.

Memannv u Hememannvi
Paccmotpenue 06pasioB MeTaisioB, B3anmozeiicTBie METaIOB C paCTBOPAMU CO-
neil. Meraibsl. OcoOEHHOCTU CTPOCHHSI. XUMHUUYECKUE U (puznueckue cpoiictBa. O0-
1I1e CBOMCTBA NofyuyeHust MeTaiioB. Hemeramibl. OcobeHHocTH cTpoenus. OKuciau-
TEJIbHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA. PelieHne skcriepuMeHTaIbHbIX 3a/1a4 Ha
pacIio3HaBaHWE HEOPTAaHUYECKUX BELIECTB.

OcHognble nouamus opeanudeckou xumuu u meopusi Cmpoenus opeaHudecKux
coeoOuHeHull

N3rorosnenune Moaenen MOJIEKYJ OpraHudeckux BeulecTs. [Ipeamer opranuue-
CKOW XMMHH U TEOpHUs CTPOEHUS opraHndyeckux coequuennii A.M. bytieposa. Knac-
cu(uUKaIs OPraHMYECKUX BEIIECTB U KIIACCH(UKAIIMS PEAKIINI B OPTraHNYECKOM
XUMUH.

YVenes00opoowvt u ux npupoomnvie ucmouHuKu

Ankanbl. 'oMOJIOTHYECKHI psii, HOMEHKIIATypa, XUMHUYECKHUE CBOMCTBA, TpUMeE-
HeHue. AJKeHbl. ['oMoorndeckuii psjl, HOMEHKJIaTypa, XUMAYECKUE CBOMCTBA, IPU-
MeHeHue. [{ueHbl 1 kayuykd. AJIKMHBI U apeHbl. [[pupoaHble HCTOYHUKH YTIIEBO10-
poz1oB. O3HaKOMIIEHHE C KOJUIEKIMENH 00pa3lioB HEPTH.

Kucnopooocooepocawue opeanuueckue coeourerust

Cnuptel 1 GeHosbl. CBOKMCTBA OAHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB. M3yue-
HUE CBOMCTB albJAETUI0B U KAPOOHOBBIX KUCIOT. ClokHbIE 3UPHI U KUPbl. MbLa.
VYrieBoibl; MX Kiaccupukanus.

Aszomcoodepocawue opeanuyeckue coeourenus. Ilonumepul

AMMHBI. AMUHOKHUCIIOTEI. benku, xumudeckne cBorcTBa. Pacno3naBanue mjiact-
Macc ¥ BOJIOKOH.

Xumus u dcuzmo



Hay4unpie MeTO1pI TO3HAHUS B XUMHUH. VICTOUHUKN XUMUYECKON nH(MOpMAIUn.
[Touck mubopmau Mo Ha3BaHUSAM, HICHTU(PUKATOPAM, CTPYKTYPHBIM (popMyiiam.
MopaenupoBaHue XUMUYECKHX MTPOLIECCOB U SIBIICHUW, XUMUYECKUI aHAIU3 U CUHTE3
KaK METO/Ibl HAy4YHOT'O TIO3HAHHUS.

Xumus 1 310poBhe. JlekapcTBa, PepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAJIb-
Hble BOJbI. [IpoOnembl, cBsi3aHHBIE C NMPUMEHEHHUEM JICKAPCTBEHHBIX IpEnapaTosB.
Bpenubie mpuBbIUKY U (HaKTOPHI, pa3pyllaloliue 310poBbe (KypeHue, ynorpeoieHue
aJkoroJsi, HapkoManwusi). ParronansHoe nutanue. [lumieBsie 100aBku. OCHOBBI MH-
IEBOW XHUMUH.

Xumus B MOBCEIHEBHOM >XM3HU. Moromue u yuctamue cpeactsa. Cpencrsa
OOpBOBI C OBITOBBIMM HACEKOMBIMU: PENEIUIEHTHI, HHCEKTULIHIbI. CpeacTBa JTUUHON
rUrueHsl 1 kocMetuku. [IpaBuna GezonacHoi pabOTHI ¢ €AKUMH, TOPIOUYUMHU U TOK-
CUYHBIMU BEILIECTBAMU, CPEACTBAMHU OBITOBOM XHUMHH.

XUMHSI ¥ CEIbCKOE X035i1WCTBO. MUHEpalbHble M OpraHUYEeCKue yA0O0peHHUs.
CpencTsa 3a1uThl paCTEHU.

Xumus u sHepreTuka. [lpupoansie HCTOYHUKH yIriieBoopoaoB. [IpupoaHselil u
NOMYTHBIA HE(QTAHOM ra3bl, UX COCTaB U Hcnoib3oBaHue. CoctaB HEPTH U ee nepe-
pabotka. Heprenpoaykrel. OkTaHoBoe uncio 6en3uHa. OxpaHa OKpy»Karolie cpeibl
npu HerenepepadoTKe U TPAHCHOPTUPOBKE HEPTEPOIYKTOB. AJIbTEpHATUBHBIEC UC-
TOYHHMKHU DHEPTUU.

Xumus B ctpoutenbeTBe. [lemenT. betoH. [Tog0op onTuManbHBIX CTPOUTEb-
HBIX MaTEPHUAJIOB B IIPAKTHYECKOM AEATEIBHOCTH YEIOBEKA.

XuMHUS U 3KOJNOTHSI. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOWIEH CPEeAbl U €ro Mo-
cienctBus. Oxpana ruapocdepsl, TouBbl, aTMOC(epbl, GIOpbl U PayHbl OT XUMHYE-
CKOTO 3arpsi3HEHUSL.

Mecmo oucyunaunvl 6 cmpykmype o0pazoeameibHo npozpammol
B cootBetcTBue ¢ YII nuciununa bJ1.7 Xumus paccuntana Ha 117 yacoB B TO/I;
6 u. nexiuu, 24. 1abopaTtopHbie pabOThI, 24 MpakTUYecKas padoTta ,/24 caMOCTOsI-

TenbHas padota. JlomaniHsis koHTposbHas padota. uddepeHnmpoBantblii 3a4eT 3a-

ouHas (popma oOydeHwUs).



Ilnanupyembie pe3yabTaThbl 0CBOCHHUS IMCUMILINHBI

B pesynbrare uzyyenus nucuuruiniabl b1 7 Xumus
OOyyarommuiicss Hay4YuTCs:

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMUU B (POPMHUPOBAHUU COBPEMEHHOM Hayu-
HOM KapTHUHBI MUpPa U B MPAKTUYECKON JI€ATETbHOCTH YEIOBEKA;

— JIEMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBSA3b MEKIY XUMHUEU U JPYTUMU €C-
TECTBEHHBIMU HayKaMHu;

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

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

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

— TNPUMEHATH MPaABUJIA CUCTEMAaTUYECKOM MEXIyHApOIHON HOMEHKIATyphl KaK
CpeACTBa pa3InUCHUs ¥ UICHTU(OUKAIIUHA BEIIECTB 110 UX COCTaBY M CTPOCHHIO;

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

— XapaKTepU30BaTh OPraHUYECKHUE BEILECTBA IO COCTaBY, CTPOCHUIO U CBOMCT-
BaM, yCTaHABJIMBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY NAHHBIMHU XAPAKTEPU-
CTHKaMHM BEIICCTBA;

— TPUBOJUTHL NPUMEPHl XUMHUUYECKUX PEaKIUi, PaCKPHIBAIOIIUX XapaKTEPHBIE
CBOWCTBA TUIUYHBIX MPEACTABUTEIEH KIIACCOB OPTaHMYECKUX BELIECTB C LIEJBI0 UX
uJeHTUPUKAIIUU U 0OBSICHEHUS 001aCTH TPUMEHEHHS;

— MPOTHO3WPOBATH BO3MOXKHOCTH IMPOTECKAHUS XMMHUUYECKUX PEAKIIMKA HA OCHOBE
3HAaHUW O TUIIAX XUMHYECKOW CBA3M B MOJIEKYJIaX PEAreHTOB M HUX PEAKIMOHHOU
CITOCOOHOCTH;

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

— TPUBOIUTH MPUMEPHI TPAKTHUECCKOTO UCTIOIB30BaHUS MPOTYKTOB IEPEePadOTKH
HepTH W TPUPOJHOrO rasza, BBICOKOMOJICKYJISIPHBIX COCTUHECHHM (ITOJUATHIICHA,
CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

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

— BIAJETh MPaBWIAMHM U MpUeMaMu 0e30MmacHON pabOThl ¢ XUMUUECKUMHU BEIIe-
CTBaMU U J1aOOPaTOPHBIM 000PYI0OBAHUEM;

— YCTaHaBIIMBaTh 3aBUCHUMOCTh CKOPOCTM XHMHUYECKOW PEAKIMU U CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS OT PA3IUYHBIX (DAKTOPOB C IEIBIO ONpESASHUS OITH-
MaJIHBIX YCIIOBHI MPOTEKAHUSI XUMUYECKHUX MPOIECCOB;

— TPUBOAMUTH MPUMEPHI THAPOJIM3A COJIEH B TOBCEIHEBHOM )XKM3HU YEIOBEKA;




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

— NPHUBOIMTH MPUMEPbl XUMHYCCKUX PEAKIIUi, PACKPBIBAIOIINX OOIIHE XUMHUYEC-
CKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB M HEMETAILIOB,;

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

— BJIQJICTh TpaBHJIAMU OE30MaCHOTO OOpAaIlEeHUS C SAKUMH, TOPIOYMMH U TOK-
CUYHBIMH BEIIIECTBAMH, CPEJCTBAMH OBITOBON XUMUW;

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

— KPHUTHYECKHU OIEHUBATH M MHTCPIPETHPOBATh XUMHUECKYIO HH(OPMAIIHIO, CO-
JEPIKAIIYIOCS B COOOIICHHUSIX CPEJICTB MAacCOBOM MH(OpManuu, pecypcax MHTEpHE-
Ta, HAYYHO-TIOMYJIAPHBIX CTaThsIX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHON KOPPEKT-
HOCTH B IIEJISIX BBISBICHUS ONMIMOOYHBIX CYXICHHA U (OPMUPOBAHUS COOCTBEHHOM
TIO3UIIHH;

— TMPEACTABIATH MYTH PEIICHUS TI00aTBHBIX MPOOJIEM, CTOSIIIUX MEePE YSIOBe-
YECTBOM: JKOJOTHYECKHX, YJHEPTCTHUECKUX, CHIPHEBBIX, H POJIb XUMHUH B PEIICHUH
ATUX MPOOIIEM.

OO0yuaronuicst HOJYYUT BOZMOKHOCTh HAYUUThCSL:

— WUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHUE U SBOJIOIUIO OPTAHUYECKON XH-
MHH KaK HAyKW Ha Pa3IMUHbIX UCTOPUYECKUX ATAIax €€ Pa3BUTHS;

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

— OOBSICHSATH PUPOY U CITOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3M: KOBAJICHT-
HOW (TIOJIIPHOM, HETOJSPHOIN), HOHHON, METANTUYECKOM, BOJOPOAHOM — C IIEJIBIO
ONpeIeJICHHUS] XUMUYECKOW aKTUBHOCTH BEIIECTB;

— YCTaHaBJIMBAaTh T€HETUYECKYIO CBSI3b MEXIY KJIAaCCaMH OPraHUYECKUX BEILECTB
JUIsl 0OOCHOBAHMSI MPUHIUIUAILHON BO3MOXHOCTH TOJTYYEHUS OPraHUYECKUX CO-
€MHEHUI 33JJaHHOI'0 COCTAaBa U CTPOCHHS;

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

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




Cooeporcanue oucuyuniunst (824)

OCHOBBI OPraHu4YecKoil XUMHHU

BBenenne. OCHOBHBIC OHATHS XUMUM

OcHOBHBIE 3aKOHBI XUMHH. PacyeTsl 0 XUMUYECKUM (OpMyJIaM U YpaBHEHUAM
peakuuii

Ileproanyeckni 3aKO0H M NMEPHOAMYECKAS CHCTEMAa XMMHYECKHX 3JIeMEHTOB
/.. Menpe/ieeBa U CTpOEHHE ATOMOB

JIaGopartopHas padota. CTpyKTypa MepuoINIeCKOi CUCTEMbI XUMHUECKUX dJIe-
mMeHTOB. CTpoenue aroma. M3otonbl. CTpoeHHE 3JEKTPOHHBIX 000JI0UEK aTOMOB
AJIIEMEHTOB MAJIbIX Mepr010B. CTPOEHKE ANEKTPOHHBIX 000JI0UYE€K aTOMOB 3JIEMEHTOB
0opIMX MepuoIoB S, P, d-31eMeHTHI. 3HaYCHHE TIEPHOAMYSCKOTO 3aKOHA.

Crtpoenue BemecrBa(24)

Nonnas cBa3b. KoBaneHTHas XxuMHuueckas cBsi3b. Metamyeckas cBsa3b. Arpe-
raTHBIE COCTOSIHUS BEILIECTB U BOJOPOJHAsA CBA3b. UHCThIE BeniecTBa u cmecu. Co-
ctaB cmecei. OObeMHast 1 MaccoBasi 10J1s1 KOMIIOHEHTOB CMECe, MaccoBast 10715
npumeceit. CamocTosiTenbHas padorta. JlaboparopHoe 3anstue. [Ipurorosienue cyc-
neH3uu kapOoHaTa Kaiablus B Bojie. [lomydenue smynbcun MoTopHOro Macia. O3Ha-
KOMJIEHHE CO CBOMCTBAMH IUCTIIEPCHBIX CUCTEM.

Boaa. PacTtBopbl. JuekTpojuTuyeckas aucconuanusi(24)

Bopna. PactBopsl. PactBopenune. MaccoBast 10151 paCTBOPEHHOTO BetiecTsa. [ [pakTu-
yeckoe 3aHatue . [[puroroBieHue pacteopa 3aJaHHOW KOHIIEHTpAaUUU. DIEKTPOJIH-
TUYEeCKas qucconuanus. Jluccouuanus KUCioT, cojeil u ocHoBaHnuid. JlaboparopHoe
3a"sTue.Peakuyst MHOHHOro oOMeHa.

Knaccupukanus HeopraHudecKux coeJJUHEHUI U UX CBOICTBA

JIabopaTtopHoe 3ansiTue. KucnoTsl u ux coiictBa. JIaboparopHoe 3ansitue Ne5.
OcHoBanus 1 ux cBoiictBa. JIaboparopHas padota. Conu, ux coiictsa. ['uaponms
cosieit. KonTponbHas padora o teme: Oxcuapl. Kitaccudukaiys okcuaoB. XuMude-
CKHE CBOMCTBA, ITOJyUYCHHUE.

Xumuueckne peakuuu(24)

Knaccudukanus xumuyeckux peakiuid. OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE Pe-
akuuu. CamocrositenbHas pabota. Jlabopatopuas pabora. CKOpOCTh XUMHUECKUX
peakiuii. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIINI OT pa3ITuvYHbIX (PaKTOPOB.
OOpaTUMOCTh XUMUYECKUX peakIuil. XUMUYECKOE PaBHOBECHH.

MeTta/uibl 1 HEMETAJLIbI(24)

JlaGoparopHas pabota PaccmoTpenue o0pa3iioB MmeTamioB, B3aumonaeiicTBue me-
TaJUIOB ¢ pacTBOpaMHu cosieil. Meramibl. OCOOEHHOCTH CTpOEHUA. XUMHUYECKUe U Pu-
3udecKkue cBoiicTBa. OO01IMe cBoMCTBA MmoMyueHust metamuioB. Hemetamibl. OcoOeH-
HOCTHU CcTpoeHUs. OKUCIUTEIbHBIE 1 BOCCTAHOBUTEIILHBIE CBOMCTBA.

[IpakTrueckas . Penienue skciepuMeHTalbHbBIX 33/1a4 Ha pPacliO3HaBaHWE HEOPraHU-
YECKHUX BEIIECTB.

OcCHOBHBbIC MOHATHS OPraHUYecKOd xuMum u teopust CTpoeHus: opraHnye-
CKHUX cOeJIMHeHuil (24)



Jlabopatopnas pabota 1 .M3rotoBneHune Mojieneit MOJeKyl OPraHNIeCKUX Be-
mectB. [IpenMer opraHnyecKkoil XuMUM U TEOpUsl CTPOEHUSI OPTraHUYECKUX COETUHE-
Huil A.M. bytneposa. Kitaccuukanust opraHn4eckix BELIECTB U KilacCU(pUKaLUs
peakuuii B OpraHu4eCcKor XUMHUH.

YriieBoaopoabI U X NPHPOAHbIEC HCTOYHUKH

Anxkansl. ['oMonorndyeckuil psiji, HOMEHKJIATypa, XUMUYECKUE CBOMCTBA, IpUMe-
HeHHe. AJIKeHbl. ['oMoI0ruueckuii psja, HOMEHKIATypa, XUMUYECKUE CBOMCTBA, IPU-
MeHeHue. J{ueHsl U Kaydyku. ATKUHBI U apeHbl. JlabopaTopHas pabota [Ipuponnbie
UCTOYHHUKH YTIIIeBO0p010B. O3HAKOMIICHHE C KOJIJIEKIE 00pa3oB He(TH.

Kucaopoaocoaep:kamue opranuyeckue coeJMHeHHs

CrnupTsl u Qpenosnsl. Jlabopatopras padota CBoiicTBa OTHOATOMHBIX U MHOTO-
aTOMHBIX cupTOB. JlabopaTopHast paboTa. M3yueHue cBOWCTB anbAerua0B U KapOo-
HOBBIX KUCJIOT. CiioxxHbIe 3pupshl U xupbl. Mbuia. JlabopatopHas padoTa . YTieBoabl;
UX Kjaccu(puKanus.

A3oTcoaep:xkamue oprannyeckue coennenus. Iloaumepst

Amunbl. AMuHOKUCIOTHL. JlaboparopHas pabota. benku, xumMuueckue cBOCTBa.
[TpakTnueckoe 3ansTue Pacrio3HaBaHue MmacTMacc U BOJIOKOH.

CamocrosiTeJibHas padoTa (724)

JAuddepeHurpoBaHHbIN 3a4eT



TemaTnueckui miaH

Homep Tema Koua-Bo
paszziesia 4acoB
1 Beenenrie. OCHOBHBIC TIOHATHS XUMHH
2 Ileproauyeckuil 3aK0H ¥ IEPUOIUYECKAS CHCTEMA XUMHYE-
ckux 2neMeHToB /.M. MenneneeBa u CTpOEHUE aTOMOB
3 CTpoeH#He BelecTBa 2
4 Bopa. PacTBOpBI. DIEKTPOIMTHYECKAS TUCCOIHAAITHS 2
5 Knaccudukanus HeOpraHMUECKUX COCTMHCHUN M X CBOMCTBA
6 XUMUYECKUE pEaKIlin 2
/ MeTaJiel 1 HEMETaIUTbI 2
8 OCHOBHBIC MOHATHS OPraHMYECKON XUMUU 1 Teopust CTpoeHusI 2
OPraHUYECKUX COCIMHEHUN
9 VT1eBoIOpO/Ibl M UX MPHUPOTHBIC HCTOYHUKU
10 Kucnopomocoaepskariyie opraHiuecKie COeIMHEHUs
11 A3sotconepikainiue opranndeckue coenuHenus. [loammepsr
12 CamocrosiTesbHas paboTta 72
13 dopma aTTecTanuu —
JlomatiHsst KOHTposibHas pooTa
JuddepenumpoBaHHbIii 3a4eT
Hroro 82




IlepeyeHb OCHOBHOM JIUTEPATYPbI:

1. I'abpuensu O. C. , OctpoymoB N.I'. Xumus aiist npodeccuii u crnenranbHoO-
cteil Texuuueckoro npodwist: : yueonuk / O. C. I'abpuensa., U.I'. OctpoymoB,— M.
Axanemus, 2020,— 267 c.

IlepeyeHb 10MOJHHUTEIBLHOM JUTEPATYPHI:

2. ®unumonoBa H.A., Opranuueckas xumus :yuyeoHoe nocooue H.A. Ounu-
MOHOBA, - Bonrorpaackuii rocyaapcTBeHHbIN arpapHbiii yHuBepcuteT 2019r. — 76¢.

IlepeyeHb y4eOHO-METOAUYECKOTO O0eCTIeYeH NS

3. Pomuua 1O.C. MeTtonuueckue ykazaHusl MO BBITIOJHEHHUIO JIAOOPATOPHBIX U
pakTUYecKux padbot obydaronuxcs 1 kypca no yueOnoit aucuurummue bJ1.07 "Xu-
Mus [DnexktpoHHsblid pecypc]| — Pexxum goctyna:RU/HTB ABTYIIC/HTGTSPO/24/P
815-742774410

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

Ilepeyennb pecypcoB HHPOPMAMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTH

"UuTepuer"

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

2. http://www.ealhimikov.net - O6pa3oBaTeabHbBIN CAUT IS IIKOJLHUKOB

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

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

5. http://www.knigafund.ru/- snextponHast OMONIMOTEUHAS CHCTEMA H3IATCIb-
ctBa «Kauradona»

6.  http://biblioclub.ru/- Yuusepcurerckas oudnmorexa Online

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

8.  http://library.miit.ru- snekrponnas o6udauoreunas cucrema MUNT
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TemaTuuyeckoe NJIAHUPOBAHUE
Xumusi (1174acoB)

Ko
- I[lnanupyemMsble pe3yabTaThbl 00y4eHHsI
Conep:xanue matepuaia Camocrosi-
Ne BO IIpeamerHbie MeTtanpeameTrHbie
¢ | yaq | TeAbHAs paboTa
co
B
Beenenue. OCHOBHBIE IOHATUS XUMHHU XapakTepru30BaTh OCHOBHBIE 3TAIlbl Pa3BUTUS OpraHu- | PeryJsiTUBHbIE

[1]8§1,2
OcHoBubIe 3ak0HbI XuMuH. [ 1] §3 Pacuerst
10 XUMHYIECKHM (POPMYJIaM U ypaBHEHHSIM
peaxkuuin»

[1] Ne 5,6,7,8 cTp. 17

YECKOM XUMHUH, OPraHUYECKYI0 XUMHUIO C TOYKH 3pe-
HHS TPEAMETA U3YyUCHHUS.

@opMynHpoOBaTh ONpPEACNICHUS, TAKUE KaK H30MEpUs,
BAJIEHTHOCTb, XWUMHYECKOE CTPOCHHUE, TOMOJIOIHYe-
CKHUH psfI.

@opMyJIMPOBATH OCHOBHBIE MOJ0XKEHU Teopun A. M.
bytnepoBa, mpuMEHATh UX B U3YYEHUH OPraHUYECKOU
XUMHUHU.

CucreMaTu3upoBaTh 3HAHUS UCIOJIB3YA
3aJaHHbIC KPUTEPHUH.

Ilo3naBaTejbHbIE

HCHOJH)BOBEITI) paanque NCTOYHUKHN HUH-
(hopMaluu ¢ IeNbIo MOyYeHUs 3HaHUH.
KoMMmyHuKaTHBHBIE

AJIeKBaTHO OIICHMBATh PabOTYy CBEPCTHU-
KOB, BbICKA3bIBaTh TO‘-IKy 3peHI/I$L

CrpyKTypa NepruoIuIecKOil CHCTEMBI XH-
MHUYCCKHUX DJIEMECHTOB.
[1]1§ 1 Ne 4,ctp. 22 [ToaroroBka coo0d-
meHust «OKu3nb u gesrenbHocts J. A
MenpeneeBa»

Crpoenue aroma. U3zotomnsl. CTpoeHue
3JIEKTPOHHBIX 000JI0YEK ATOMOB JIICMEHTOB
MaJIbIX TIEPHOJIOB.
[1] § 2 CamocTtosiTenbHas padora: Co-
CTaBUTH JICKTPOHHYIO M IPaPUICCKYIO
dbopmyny snemenToB |l meprona

CtpoeHue 3MeKTPOHHBIX 000JI0UEeK aTOMOB
3IIEMEHTOB OOJIBIIHNX TIeproaoB S, P, d-
3JIEMEHTHI. 3HaYCHHE NIEPUOINIECKOTO 3a-
KOHa.

[1] § 2, Ne 5,6, C1p.28

DopMyIMpPOBaTh ONPEAEIEHUS: aTOM, JJIEKTPOHBI,
MIPOTOHBI, HEUTPOHBI, OPOUTAIIb, SHEPIETUUECKUN yPO-
BEHb, 2JIEKTPOHHAs KOH(UTYpaLus, BAICHTHOCTb,
KBaHTOBOE YHCJIO, IEPUOJ, TPYIIIA, IOPSIKOBBINA HO-
Mmep B Tabnuue /. 1. Menaeneena.

CocTaBnTh NEKTPOHHYIO U IpaduyecKyto GopMyJbl
aTOMOB XMMHMUYECKHUX DJIEMEHTOB Pa3HBbIX CEMENCTB.
XapakTepru3oBaTh XMMUYECKHUE HJIEMEHTHI COTJIaCHO
nosioxkeHuro ux B Ilepuonnueckoii cucreme /1. 1.
Menneneena.

[IpenyragpiBaTh CBOMCTBA aTOMOB XMMHYECKHX JJIe-
MEHTOB COIVIACHO MX MOJIOXKEHHIO B Ilepmommueckoit
cucteme /1. 1. Menaeneena.

PeryasituBHbie

Knaccupunuposare uHbpopMmaiuio, uc-
N0JIb3YS Pa3HbIE HCTOYHHUKHU.
ITo3HaBaTe/bHBIC

Crpouth peueBble BBICKA3BIBAHHUSA Ha OC-
HOBE MOJIYYeHHON HH(POpMaIUH.
KommyHukaTnBHbIC

[Honyuars uHpoOpMmamuio, paboTas B KOJI-
JIEKTHUBE.
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HMonnas cesa3e. KoBanent-
Hasl XUMHYECKasI CBSA3b.

[1] I'naBa 3.
§1,2 Ne 8
Ctp.31
IToaroroska
TeCcTa «BHIBI
XUMHYECKON
CBSI3H»

Merannuueckas CBsizb. ArperaTHble Co-
CTOSIHUS BEIIECTB U BOJIOPOHAS CBSI3b.

[1] § 3,4 Ne 3.4 cTp.39 Yncrhle BemecTBa
u cMmecHu. CocrtaB cMmeceil. O0ObeMHas B Mac-
COBas J0JI1 KOMIIOHEHTOB CMECEH, MaccoBas
noJis mpuMeceit. CaMocTosTeNbHAs paboTa.
[1] § 5 Ne 8 Ctp.48 IloaroroBka coob-
HIEHUSI «KKOCMETHUYECKHE reqm» [puro-
TOBJICHHE CYCTICH3UU KapOOHATa KAIbIIHS B
BoJie. [Tonmy4yeHne sMyabCHH MOTOPHOTO
Maciia. O3HaKOMJICHHE CO CBOMCTBAMHM JIHC-
MIEPCHBIX CHCTEM

DopMymHpOBaTh OMPEACICHUS: XUMUUISCKast

CBS3b, DJIEKTPOHHAS 11apa, HOHBI,

O0OMEHHBIN U TJOHOPHO-AKIENITOPHBIA MEXaHU3MBI,
OKHCJICHUE, BOCCTAHOBJICHHUE, KPUCTAJUITMYECKAs pe-
MIETKA, AIEKTPOOTPHUIATEIIBHOCTD, JIUIOJb, TOJUME-
pBI, AUCIIEPCHAs CHCTEMa, MaccoBasi U 00BEMHASI IOJTH.
OTiIMYaTh TUITBI XUMHYECKUX CBSI3€H COIJIaCHO MX
O0COOCHHOCTSIM: MOHHAs, KOBAJICHTHAs MIOJIIPHAs, KO-
BaJICHTHAs HETIOJISIPHAs, METAITNYCCKAs, BOAOPOHAS.
BoiaBiSTE 3HaUEHUE PA3TUYHBIX arpEraTHbIX COCTOS-
HUM BEIECTB JiJIs1 ObITA, TPOU3BOCTBA, )KHBOU MPUPO-
IIBL.

[Ipon3BoaUTE pacyeThl MacCOBOM W OOBEMHOM JIOJICH,
Macchl, 00beMa, KOJIMYeCTBa BEIIeCTBa.

PeryasitTuBHbIe

KnaccuduiupoBars MOHSATUS Ha OCHOBE
ornpeaenEéHHBIX KPUTEPHUEB.
Ilo3naBaTte/ibHbIE

[IpuMmeHsTh MONMy4eHHYI0 HH(OPMALUIO B
Pa3IUYHBIX 00JACTSIX HAYKH U B KHU3HU.
KomMMyHuKkaTUBHBIE

®opMyIHpOBaTh PEUEBbIC MU MUCHMEHHbBIC
BBICKA3bIBaHUS

JlaTb XapakTEepUCTHKY Ba)XHEHIIMX IIpeICTaBUTENEH
JIPYTUX KJIACCOB OPTaHUYECKUX COCIMHEHHI: METaHOI
Y ATAHOJ, CJIOXKHBIE d(UPBI, )KUPBI, MBLIIA, allbJETHIbI
(bopmanpaerua u areTalbIeru), KETOHBI (AIlEeTOH),
KapOOHOBBIE KHUCIOTHI (YKCYCHasi KUCJIOTa, AJs ecTe-
CTBEHHO-HAYyYHOTO TPOQMISI MpeaCTaBUTENEH APYTrUxX
KJaccoB kucaot).Onpenensars NpuHaAIeKHOCTh Belle-
CTBa K KJIACCY MO OCOOCHHOCTSAM CTPYKTYPHOTO CTPOE-
HusA. OTnyaTh 001ue U cnenuduueckue peakiuu, xa-
paKkTepHbIE JJIA JTaHHBIX KJIACCOB OPraHUYECKUX CO-
TUHCHUM.

PeryasiTHBHBIE: YMETh CaMOCTOSATEIBHO IjIa-
HHUPOBATh MYTH JOCTIKCHUSI, CAMOCTOSTEIBHO
OIPE/IENATh MENH JIeSITEIbHOCTH, BbIOMPATh
HauOosee F3PPEKTUBHBIC PEIICHHUS .
IMo3HaBaTeJbHbIE:  COCTABJIATH
KOHCIIEKT TEKCTA.
KoMMyHHKATHBHBIE: KOJUIEKTHBHO (OPMY-
JIMPOBATH LIEJIU U 3a/1a4U YPOKa

TC3UCBI H
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Bona. PactBopsl. PacTBo-
penue. MaccoBas JoJist
PacTBOPEHHOI'O BEIIECTBA

[1] 'naBa 4

[TpuroToBnenue pacTBopa 3aJaHHOU KOH-
LICHTPALHH.
[1] § 2 Ne 1,2,3 C1p.63

OnekTponuTudeckas auccoruanus. Jucco-
AU KMCIIOT, COJICH U OCHOBAHMI.
Peakmust mornoro ooMmeHa.

3HaHHUS 00 OCHOBHBIX XHMHYECKHX IpoIieccax W sB-
JCHUAX, O XUMHYCCKHUX SaKOHOMepHOCTHX " 3aKOHax.
YMeHHue HCIO0JIb30BaTh MHTEIUICKTYAIbHBIC OIICPAIIHH:
aHaJIN3, CHHTE3, 0000IIEHNE, CHCTEMATH3AIINS
YMeHue COCTaBISITh YPABHEHHMS IUCCOIMALINN KHCIIOT,
CoJIeH ¥ OCHOBAHHIM.

PeryasitTuBHbIe

CucrteMaTu3upoBaTh 3HAHUS U IPUMEHSThH
UX B KU3HU.

Ilo3naBartenbHbIE

[IpuMeHsTH MOTy4YeHHbIE 3HAHUS B pa3-
JUYHBIX 00JIaCTAX HAYKH U )KU3HU.
KomMMyHuKkaTUBHBIE

PaGorath B mape 1 B KOJJICKTHBE.

Kucnore!  ux cBoicTBa.
[1]TnaBa5 § 1 Ne4 Crp. 73 Iloaro-
TOBKa KPOCCBOPAA 10 TEME «KUCIOTBI»
OcHOBaHUS U UX CBOMCTBA.
Counm, ux CBOMCTBA.
I'unponus coneil.
[1] § 3,4 Ne 4 Ctp.82 IloaroroBka coobie-
Hus «Mcropus crexia Okcunbl. Knaccudgu-
Kars OKCHIIOB. XMMHYCCKHE CBOMCTBA,
MOJTydeHHeE.

[1] § 5 Ne 7 Ctp.921

JaTp XapakTepuCTUKY BaXXKHEHIINX IpeICTaBUTENEH Ki1ac-
COB HEOPTaHUYECKHUX BEIIECTB: KUCIOTHI, OCHOBAHUS, COJIH,
OKCH/IBI.

Onpenensars TPUHAIIEKHOCTh BEIIECTBA K KJIACCY MO 0CO-
OEHHOCTSIM CTPYKTYpPHOTO CTPOCHUISL.

Oriinyath 00IIHME U crielM(DUUSCKUE PEaKIuH, XapaKTep-
HbIE JUTS JAHHBIX KJIACCOB HEOPTaHUYECKUX COSTMHEHUH

PeryasiTuBHBIE: YMETh CaMOCTOSITENIFHO ILTa-
HUPOBATH IyTH JOCTHKEHUS, CAMOCTOSTEIHHO
ONpeACATh eI JCATCIBLHOCTH, BBIOUPATH
HauOoJee 3((HEeKTUBHBIC PEIICHUS .
IMo3naBaTejabHBIE:  COCTABIATH
KOHCIIEKT TEKCTa.
KoMMyHHUKAaTHBHBIE: KOJUIEKTHBHO (HOpMy-
JHMPOBATH LIEJU U 33/1a91 YpOKa

TC3UCHI U

Knaccudukanus xummde- [1]T'naBa 6 §
cKuX peakuui. Oxkuciau- 1 Ne7.8
TCJIBHO- Crtp.98 Ca-
BOCCTAHOBHTEIIBHBIE PEAK- | \1oroo
. Coonoe X | e o
MOCTI? CKOPOCTH XMMHYE- Gora «Co-
CKHUX peaKluid OT pa3auy- CTaBUTh
HBIX (PAKTOPOB. YPaBHCHUA
[1]§ 3 Ne5 Ctp.105 O6pa- | OKHCIH-
TUMOCTh XMMHUECKHX pe- TEJIBHO-
aknuil. XMMH4eCKoe paB- BOCCTaHO-
HOBECHH. BUTEJIbHBIX
[1]§ 4 peaxkuuii»

DopmMyJIUPOBATH OHATHE O XUMHUUYECKON PEAKIIUH, €€
pe3yJibTaTax, OCHOBHBIE ONPEICIICHHUS.
XapakTepu30BaTh Pa3IMUYHbIC TUIIBI XUMUYECKUX pe-
aKIUI: peaKnU pa3ioKEeHUS, 3aMEIIEHHUs, COCIUHE-
HUs1, OOMeHa, IPUCOCTUHEHHUSI, TOPEHHUSI.
MoaenupoBaTh MOCIEACTBUS IPOTEKAHUS PEAKIIUN HA
OCHOBAaHWH IIPUHAJIEKHOCTHU €€ K ONPEIECIICHHOMY
THUITY.
[Ipou3BoaUTh pacueTsl napaMeTpoOB XUMHUUECKUX pe-
aKIUH.

BbIABIATH CXOACTBA M OTVIMUMS B PEAKLIMAX
OPraHNYeCKUX U HEOPraHWYECKUX BEIECTB.

PeryasaTuBHbie

KnaccudunupoBats nHbOpMAILIHIO OMTHpa-
SICb Ha 3aJJaHHbIE KPUTEPUH.
ITo3HaBaTebHBIC

Ctpouts peueBoe BBICKA3bIBAHUE HA OCHO-
B€ MOJIy4€HHOU H(pOpMaLIUH.
KommyHukaTnBHbIC

[Honyuars uHpopmamuio, padotas B KOJI-
JIEKTHUBE.

PaccmoTtpenue obpasios merawio, Biau-
MO/JICCTBHE METAJUIOB C PACTBOPAMH COJICH.
Metamisl. OCOOCHHOCTH CTPOCHHUS. XUMHU-

@opMynHMpOBaTh ONIPENEICHUS: XUMHYECKAs
CBA3b, DJIEKTPOHHAs [1apa, HOHBI,

PerynsitTuBHbIe
KnaccugunupoBaTb NOHATHS HA OCHOBE
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yeckue U pusndeckue cpoiicta. O0mue
CBOICTBA MTOTYYCHHS METAJIIOB.

[1]TnaBa 7. Ne 1,2,3 5(a,0) Ctp.120
[ToaroToBUTH COOOIIEHUE «POJb M€
TaJJIOB B UCTOPUHU YEJIOBEYECKOU [IUBU-
JIA3ALANY

Hewmeramiasl. OcoOeHHOCTH CTPOCHHUS.
OKHCIUTETBHBIC U BOCCTAHOBUTEIILHBIC
CBOJICTBA.

[1]§ 4 Ne 3,4 C1p.123

OKHCJICHUE, BOCCTAHOBJICHUE, KPUCTAILUINYECKAs pe-
IIeTKA.

BoIsaBasATh 3HaUCHHME PA3JIUYHBIX arperaTHbIX COCTOS-
HUM BEIECTB JIJIsl ObITA, TPOU3BOCTBA, )KUBOU MPHU-
POBI.

OTtnuyate o01mue u cnenuuyeckre peakluy Xapak-
TEpHBIC JIsl METAJIJIOB U HEMETAJLIIOB.

OTpeieNIEHHBIX KPUTEPHUEB.
ITo3HaBaTe/IbHBIC

[IpuMeHsTH MOoTy4YeHHbIE 3HAHUS B pa3-
JMYHBIX 007aCTSIX HAYKH U KU3HU.
KomMMyHuKkaTUBHBIE

®opMyIHpOBaTh PEUEBbICE U MUCHMEHHBIE
BbICKa3bIBaHUSI.

IMpakTuyeckoe 3ansaTue | [1]Pabora

Pemienue sxkcriepumen- Ne3

TaJIbHBIX 3a/1a4 Ha pac- Crp.224

MMO3HABAHUE HEOPTaHU-

YECKUX BELIECTB.

JlaGopaTopHoe 3aHsiITHE [1]OmbIT XapakTepnu30BaTh OCHOBHBIE OSTalbl pPa3BUTHS oOpraHude- | PeryjasiTuBHbIe

WsrotoBnenue Mmoaenen 24,cTp.238 | cCKOMl XWMUWHM, OPraHWUYECKYI0 XHMHIO C TOYKH 3peHus | CucTeMaTH3upoBaTh 3HAHWS WCIONB3yd 3a-
MOJIEKYJI OpraHUYECKUX I'maBa 8 § 1 | npeamera uzyueHus. JIaHHBIE KPUTEPUHU.

Bemects. [Ipeamer opra- dopMynupoBaTh ONpeneseHHs], Takue Kak nzomepus, Ba- | [lo3HaBaTeqbHbIE

HUYECKOW XUMHH U TEOPHS JICHTHOCTh, XMMUYECKOE CTPOCHHUE, TOMOJIOTHYecKuil psin. | Mcrmonp3oBate pasziauyHble WCTOYHUKH —HH-
CTPOEHUS OPraHUYECKUX ®dopMyIMpOBaTh OCHOBHBIC TOJOXEHHS Teopud A. M. | dhopMaiuu ¢ 1eNbIo MOJyUYeHUS 3HAHHIA.
coenquaeHNt A.M. byTie- Byrneposa, nprMeHATh UX B U3yYEHHUU OpraH 4eckod xu- | KoMMyHUKaTHBHBIE

poBa. MUH. AZIeKBaTHO OLICHWBAaTh pabOTy CBEPCTHHUKOB,

Krnaccudukarnus opraHM4ecKrux BEIeCTB H
KJIAaCCU(UKAIIHSI PEaKIUil B OpraHUIECKOM
xumun. [1]§ 2,3 Ne 2 Ctp.145 CocraButh
tabmmiy «Kiraccuukanus opraHn4ecKux
BEILECTBY»

BBICKA3bIBATH TOYKY 3pCHUS.

Ankanbl. 'oMonoruueckuii psii, HOMEHKJIa-

Typa, XHMUYECKHE CBOWCTBA, IPUMEHEHHE.

[1]TmaBa9 § 1 Ne 1,2,3 Ctp.157 Cocra-
BUTB TECT MO TeEME «AJKAaHBDY

Ankensl. 'oMomoruueckuit psii, HOMEHKIA-
Typa, XUMHUYECKUE CBOICTBA, MPUMEHEHUE.
§2Ne 1,2 Crp.162

JlMeHbl U KaydyKH.
[11§ 3 TloaroroButh coobmienue «Mctopust

dopMyTUpOBaTh ONpEICICHUA: YIJICBOJAOPOAbI, 00IIas
(dbopmyna, CTpyKTypHasi U MOJICKYJIApHas (GOpMybl, aika-
HbI, aJIKCHBI, AJIKaIWUCHBbI, aJIKUHbI, APCHBI.
XapaKTemeBaTL AJIKaHbl C TOYKH 3pCHHUA CTPOCHHA MO-
JIEKYJI: CTPYKTYPHOU U MOJIEKYJISPHOU Popmyt.
XapakTepru30BaTh KJIaCChl YTIICBOIOPOIOB C TOUYKH 3PEHUS
0COOEHHOCTEH CTPOCHUS UX MOJIEKYIIL.

[IporHo3upoBaTh XUMHYECKHE CBOMCTBA BEIIECTB COTJIACHO
MIPUHAJUIKHOCTH MX K KJIaccaM yTIIeBOJOPOIOB.

PerynasTuBHble

Knaccupunmposats nHpOpMALINIO, HCTIOIB3YS
pa3Hble HCTOYHHKH.

Ilo3naBaTeabHbIC

AHanM3UpOBaTh HATJSIAHBIE SIBJICHUS W WH-
(dopmanuio BepOabHOW M THChMEHHOH (op-
MBI.

KoMmyHnkaTuBHBIE

JaBaTh aleKkBaTHYIO OLEHKY paboTe CBEpCT-
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KaydyKay

AJIKVHBI U apeHBI.
[1]§ 4,5 Ne 5 Ctp.171 «CocraBnenue Tad-
JIUIBI —CpaBHUTENbHAS Xap-Ka YIJIEBOJI0PO-
JTOBY

[IpupoaHbIe HCTOYHUKH YTIIEBOJIOPOIOB.
O3HaKOMJICHHE C KOJUICKIIHEH 00pa3IoB
HEPTH.

[1]§ 6 Bompocsr 1-7 Ctp.184

Onpenenars NPUHAAISKHOCTD BEIIECTBA K KJIacCy MO 0CO-
OEHHOCTSIM CTPYKTYpPHOTO CTPOCHUISL.

DopMynHpOBaTh CXOACTBA U OTJIMYHUSI CBOMCTB COEAUHE-
HUH pa3HBIX KJIACCOB, NMPUMEHST UX B OINPEICICHUU yTIie-
BOJIOPOJIOB.

OTnuyath OOIMEe W CHEIM(PUICCKHE PEaKIUH, XapaKTep-
HBIC JUISL JAaHHBIX KJIACCOB YTJICBOJOPOIOB.
XapakTepru3oBaTh MPUMEHEHHUE YIJIEBOJIOPOJOB HA OCHOBE
COOTBETCTBYIOIINX UM CBOMCTB.

HUKa, TNPpUHUMATb Y4YaCTHC B KOJUICKTUBHOM
JCATCIBHOCTH.

CrpThl 1 PEHOIIBI.

[1]'maBa 10 § 1,2 [ToaroToBHUTH COOOIIECHHE
«JTaHoNI-BeIUyaiiiiee 6J1aro U CTPAIIHOE
3510» CBOMCTBA OJHOATOMHBIX U MHOI'O-
ATOMHBIX CIIHPTOB.

[1]OnmIT 27,29 C1p.239 M3yueHue CBONCTB
QJBJICTU/IOB U KaPOOHOBBIX KHUCIIOT

[1]OmerT 32,c1p. 240 § 4,5,

CrnoxHbie 23QUpsI U XUPBL.MbLTa
[11§8 5 cTp206 Ne 1-4

YrieBobl; X KiaccupuKanus
[1]OmerT 35,36 ctp.241 § 6 Ne 1-7 cTp.212

dopmynupoBath omnpeneneHus: QyHKINOHANBHAS TPYIINa,
CIHPTBHI, aJbACTUIbI, KAPOOHOBBIE KHUCIIOTHI, 3(UPHI, yriie-
BOJBL.

Onpenenar npuHaIeKHOCTh BeIlleCTBa K Kiaccy Mo Hallu-
Y10 (PYHKIHOHATIBHOU IPYIIIHI.

XapakTepr3oBaTh CIOCOObI MOMYUYEHUS Pa3IHYHBIX KUCIIO-
POACOAEPKALIUX OPTaHUYECKUX COEIUHEHUM.
@®opMyIMpOBaTh BBIBOABI MPOTEKAHUA XUMHYECKUX SIBJIC-
HUU U peakuuil.

[lpumeHenne 3HaHWA 00 OpPraHWYECKUX COCIAWHEHUSIX B
MOBCEHEBHOM KU3HH.

®opMyIMpoBaTh 3HAUYEHUE KHCIOPOACOACPIKAIUX COEIH-
HEHHH JUIs1 )KUBOW ITPUPOABI.

PerynasituBHble

®opMyIHpOBaTh BBIBOABI K Pa3IUYHbIM SIBJIE-
HUSIM, ONMHPAasCh Ha MOJY4YEeHHYIO WHpOpMa-
LIHIO.

Ilo3naBaTe/ibHBIC

[TpumeHsTH MOMy4YeHHYI0 HHQOPMAIHIO B pa3-
JUYHBIX 00IACTAX HAYKU U B KU3HMU.
KoMMyHHKaTHBHBIE

BricTynate co cBOE€d TOYKOW 3pEHHUs Tepen
KOJJIEKTUBOM

AMUHBL. AMAHOKHCIIOTBI.

dopmynupoBath omnpeneneHus: QyHKIMOHAIBHAS TPYIINa,
aMHHBI, aMMHOKHCJIOTBI, DEPMEHTBHI.

OmnpenensT NpUHAAIEKHOCT BEIECTBA K KIIacCy II0 HaJIM-
Yr0 (QYHKIIMOHATBHOM TPYIITIHL.

XapakTepru3oBaTh CIOCOObI MOJYYEHHUS Pa3InYHBIX a30T-
COJIEpIKaIlINX OPraHNYECKUX COETUHEHUI.

PeryasiTHBHBIE: YMETh CaMOCTOSATENBHO IjIa-
HHUPOBATh IYTH JOCTIKCHUSI, CAMOCTOSTEILHO
ONpeACATh eI JCATCILHOCTH, BBIOUPATH
HanOos1ee 3 (HEKTUBHBIC PEIICHUS .
IMo3HaBaTeJibHBIE:  COCTABIATH
KOHCIIEKT TeKCTa.

TC3UCBI H
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benku, xumuyeckue CBONCTBA.

DopMynHpOBaTh BBHIBOABI MPOTCKAHUS XUMUYECKUX SBJE-
HUM U peaKiuid.

[IpuMenenre 3HaHWKA 00 OPraHWYECKUX COCAMHEHUSIX B
MIOBCETHEBHOM JKU3HU.

DopMyIHpPOBaTh 3HAUYEHUE a30TCOACPKAIIMX COETHUHEHHUN
JUISL "KUBOU MPUPOJIBI.

KomMyHuKaTHBHBIE: KOJJIEKTHBHO (QOpMY-
JMPOBaTh LIEJIH U 3aJa4u YpoKa

JloMarHssl KOHTpOJIbHAS PaboTa .
HuddepeHnnpoBaHHBIN 3a4eT.

DOopMyIMPOBATh ONPEIEIICHHUS: IIOIUMEPHI, BOJIOKHA, TEP-
MOIUIACTBI, pEaKTOILIACTHI, IIJIACTMACCa, CHHTETHYECKUE
Kay4qyKH.

OTinyath pa3nuyHbIe TOJIUMEPHI IO BHEITHUM MTPU3HAKaM
1 OCOOCHHOCTSIM MPOTEKAHNS XUMHUECKHUX SIBIICHHUH.
®opMyaMpOBaTh 3HAYEHNE NCKYCCTBEHHBIX U CHHTETHYE-
CKUX TIOJIMMEPOB IS OKpYIKaroleil cpe/ipl, ObITa U JKUBOU
MIPUPOJBL.

PeryasituBHbIe

CucTteMaTH3UpOBaTh 3HAHUS U IPUMEHSTh HX
B JKM3HU.

Ilo3naBaTe/IbHBIC

[IpuMeHsTh OTy4YeHHBIE 3HAHUS B Pa3IMIHBIX
00acTIX HAYKH U JKU3HHU.
KoMMyHHKaTHBHBIE

Paborats B mape v B KOJUICKTHBE.
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Onucanue MaTepraJIbHO-TEXHNYECKOM 0a3bl

Aynutopust Ne 212(1) - yueOHasg ayauTopusi s MPOBEAEHUS TEOopeThye-
CKHMX 3aHSATUM (YPOKOB), MPAKTUUECKUX 3aHSITUH, TPYIIIOBBIX U WHIUBUIYATbHBIX
KOHCYJIbTallMi, TEKYILIeTO KOHTPOJISI U MPOMEKYTOUHOU aTTectaunu. Kabuner xu-
MUU U OMOJIOTHUH.

OcnamenHocts: KommiekT yueOHON MeOenu: CTOJbl, CTYJbs, IOCKA, IIKa-
¢u1. IlepeHOCHOM MYyJIBTHUMEIUIHBIA MPOSKTOp, HOYTOYyK mepeHocHoi, Libre
Office CBoboano pacnpoctpansemoe [1O , Free Conference Call (cBoGoanast nu-
1eH3us), Zoom (CBOOO HAS JTUIIEH3US).

[lepeyenb XUMHUYECKMX PEAKTHBOB MO HOMeHKiarype. [lepeueHp KoJuiek-
uuu. [Tpubop nns nomydenus razoB. Habop cTekiassHHON mocyibl (MPOOUPKHU, KOJI-
Ob1, cTakanbl). Habop cnmpTroBok. HCTpYKITMOHHBIC KapThl K J1a00OpaTOPHBIM pa-
ooram. CTeH[bI.

YYEBHO-METOIUYECKOE 1 MATEPUAJIBHO- TEXHUTYECKOE OBEC-
INEYEHUE I[TPOI'PAMMBI YUEBHOU AV CLHUIUIMHBI « XMW »

OcBoeHue nporpaMMbl y4eOHON AUCHUIUIMHBI « XUMHUSD»» MPEANOaraeT Ha-
au4yue B mpodeccuoHaabHOM 00pa3oBaTeIbHON OpraHU3allid, Peau3yrome 00-
pa3oBaTebHYIO MPOrPaMMy CpeaHEro odIiero o0pa3oBaHus B Mpejeiax OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus, KaOMHETAa XUMUU C J1abo-
paTopueil 1 1abOpaHTCKOW KOMHATOM, B KOTOPOM UMEETCSI BO3MOXKHOCTh o0ecrie-
YUTh CBOOOAHBIA JocTyll B MHTEpHET BO BpeMsl Y4EOHOro 3aHSTHUS U B TEPHUO/T
BHEY4YEOHOM ACATEIHHOCTA 00YJAIOITUXCS.

[Tomenienne kabuHETa JOJKHO YIIOBIETBOPSTH TPEOOBAHMSIM CaHUTAPHO-
sanuAeMuoorndeckux npasmwi U HopmaTuBoB (CaunlluH 2.4.2 Ne 178-02), u ocna-
IIEHO TUMOBBIM 00OPYIOBaHHWEM, YKa3aHHBIM B HACTOAIIUX TPEOOBAHMSIX, B TOM
YHCJIE CTECIHATM3UPOBAHHON y4eOHON MeOenblo U cpeACcTBaMU O0y4YeHUs, J0CTa-
TOYHBIMU JJ1s1 BBITIOJIHEHUS TPEOOBaHUM K YPOBHIO MOJATOTOBKH O0yJarOIIUXCHA.

OcHanenue kabuHera:

* KOJUICKIUSI XUMUYECKUX BEIIECTB,;

* BUJI€OMaTEpHUaIbI;

* BEChl aHAJTUTUYECKUE;

* MUKPOCKOII,

* XUMHUYECKas mocyjia (MpoOUpKH, KOJIObI, CTaAKaHbI, ITUIUHIPHI, CTEKJISTHHBIE
MaJ0YKH);

* peaKTUBBI (KUCIOTHI, IIEJIOUH, COJIU, OKCUIBI);

* MYJIbTUMEIUWHBIN IPOEKTOP

B cocraB yueOHO-MeTOIMUECKOTO KaOWHETa XUMUU BXOJIAT:

* MHOTO(YHKITMOHATBHBIA KOMILJIEKC MPENOo aBaTes;

* METOJUYECKHE Pa3paboOTKH;

* IUJIAKTUYECKUE MaTEepPHUaJIbI;

* TECTHI,
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* MPAaKTUYECKUE U JIA0OPATOPHBIC PAOOTHI;

* [ICYaTHBIC M SKPAHHO-3BYKOBBIE CPEICTBA OOYUCHHUS;

* CpelICTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIH;

* [IEPEYHN OCHOBHOM M JIOMOJTHUTEILHON yUeOHOM JTUTEpaTyphl;

[IpoBenenne yueOHOro mpoliecca MOXKET OBITh OPraHU30BaHO C HCIIOJIb30-
BanueM DMOC yHuBepcuteTa u B IUGPOBOM cpeie (TPYyMIbl B COIUATIBHBIX CETSX,
AJICKTPOHHAS TI0YTa, BUICOCBSI3b M JApyrue miatdopmbl). YueOHbIE 3aHATHS C
MPUMEHEHUEM JIMCTAHIIMOHHBIX 00pa3oBarenbHbix TexHoJoruil (JIOT) npoxoasT B
COOTBETCTBHUM C YTBEPKACHHBIM pacnucaHueM. TeKyluid KOHTPOJIb U MPOMEXKY-
TOYHAsI aTTeCcTalus 00yJaromuxcs mpoBoautcs ¢ mpumernernem JJOT.

MeTOIlI/I‘leCKI/Ie MaTepualabl

Dpoumanvublil ONPoOc, YCMHuLLL onpoc, beceoa, paboma y 00CKU

[Ipy MHAMBUAYAIbHOM OIPOCE MpENoAaBaTeNb BbI3bIBACT OOydarollerocs K
JIOCKE, KOTOPOH 00Oy4arolUiCs MOJIb3YeTcs Ui TOro, 4TOObI cAenaTh Heo0X0 u-
Mble 3anucu. OTBeT 00ydarollerocs BbICIYIIMBAET Bcs rpynmna. Omubku, aomy-
IICHHbIE 00YYaromMUMCs, KOJJIEKTUBHO aHAIM3UPYIOTCS U UCHpaBisaioTcs. OpoH-
TaJbHBIM OMPOC 3aKIIFOYAETCA B BBI30BE MHOTMX OOYYalOIIMXCS IJI1 OTBETA HA BO-
IIPOCHI 10 pa3jesiaM XUMHH, TpeOyrolue HeOOIbIIOro Mo 00beMy OTBETA (HAIpH-
Mep, OIpejesieHre kaHpa U (OopMbl COUMHEHHMS], €r0 aBTopa M T. 11.). Yaie Bcero
ONPOC MPOBOAUTCS IJIA MPOBEPKU MaTepuaia, KOTOPbIM HYKHO 3allOMHUTH WJIU
0e3 KOTOPOro HEBO3MOXHO YCIIEIIHOE MPOJABMKEHHUE BIIEPE] B U3YUECHHUH JIACLIUII-
JIVHBI.

Llenpro ycTHOTO cobecenoBaHUs SIBISAIOTCS OOOOIIEHHWE M 3aKpEIJICHUE U3Y-
YEeHHOr0 MaTepHalia 1o pasaenam XumMuu. IIpu noArotoBke cienyer ucroib30BaTh
JIEKIMOHHBIN MaTepuai u yueOHyto nurepatypy. Cieyer BHUMATEIbHO IPOYECTh
CBOM KOHCIIEKT JIEKIMHU 10 U3y4aeMOM TEME U PEKOMEHAYEMYIO Jureparypy. llpu
3TOM Ba)KHO HAYUYUTHCS BBIIEISATH CAMOE IJIABHOE M COCPEAOTAYMBATh HA HEM OC-
HOBHOE€ BHUMaHuE NpH MoArotoBke. C HE3HAKOMBIMU TEPMHUHAMH WU MOHATUSAMU
CJIElyET 03HAKOMMTHCS B IIPEIAraéMOM TJIOCCApHH, CIIOBAPE WIIM SHLUKIIONEIUU.
OTBeT Ha KaXIbIi BOMPOC JAOHKEH OBITh JOKA3aTEIbHBIM U ApTYMEHTHPOBAHHBIM,
oOy4aroniemMycsi Hy’)KHO YMEThb OTCTauBaTh CBOI TOUKY 3peHus. OOydaromiemycs
HAJUIEKUT XOPOLLIO MOATOTOBUTHCSA, YTOOBI UMETh BO3MOXHOCTh I'PAMOTHO M IMOJ-
HO OTBETUTh Ha 3a/laHHBIE €My BOIIPOCHI, CYMETh CHEJIaTh BBIBOJBI U IOKa3aTh
3HAYMMOCTh JaHHOW MpoOJeMbl ajis u3ydaemoro matepuana. Ho nias Toro 4ToObl
MPaBUJIBLHO U YETKO OTBETUTh HA MOCTABJIEHHBIN BOIPOC, HEOOXOAUMO MPABUIBHO
YMETh M0JIb30BAThCSl yUEOHOM U IOMOJHUTEIBHON IUTEPaTypO.

Tecm no xumuu
Kax u mrob6ast npyras opma moAroTOBKH K KOHTPOJIO 3HAHUM, TECTUPOBAHUE
UMeEET Psii 0COOEHHOCTEH, 3HAHNUE KOTOPBIX TTOMOTAET YCIEITHO BBITIOJHUTH TECT.
MoXHO 1aTh CleayOIINE METOANYECKUE PEKOMEHIAIINHN
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* [Ipexxne Bcero, cieayeT BHUMATEIbHO HM3YYHTh CTPYKTYPY TE€CTa, OLIEHUTH
00BEM BPEMEHM, BBIIEISIEMOrO Ha JAaHHBIN TECT, YBUIETh, KAKOTO TUIIA 3aJIaHUS B
HEM coJiepkKaTcs. DTO IOMOXKET HACTPOUTHCS Ha paldoTy.

* Jlydiie HaUMHATH OTBEYATh HA TE€ BONPOCHI, B MPABUIBHOCTH PEILIEHUS KOTO-
pPBIX HET COMHEHMI, [TIOKa HE OCTAaHABJIMBAsCh Ha TE€X, KOTOPHIE MOTYT BbI3BATh
JOJITHE pa3IyMbsl. DTO MO3BOJIUT YCIOKOUTHCS U COCPENOTOUYUTHCS Ha BBINOJIHE-
HuM 0o0Jiee TPYAHBIX BOIIPOCOB.

* OueHb Ba)XXHO BCErJa BHUMATEIbHO YUTATh 3aJaHMs 0 KOHIA, HE TBITAsICh
MOHSITH YCIIOBUS «II0 TIEPBBIM CIIOBAM» WJIM BBITIOJIHHUB MOAOOHBIC 3aJaHUS B TIpe-
JBITYIUX TECTHPOBAaHUAX. Takas crenika HepeaKo MPUBOIUT K JOCATHBIM OIIUO-
KaM B CaMBIX JIETKHUX BOIIPOCAX.

* Ecniu Bl He 3HaeTe oTBeTa Ha BOMPOC HJIM HE YBEPEHHI B MPABUIHHOCTH,
CJIEyeT MPOIMYCTUTh €r0 U OTMETUTh, YTOOBI TOTOM K HEMY BEPHYTHCS.

* [Icuxomnoru Takxe COBETYIOT IyMaTh TOJIBKO O TeKylleM 3anaHuu. Kak npa-
BUJIO, 3a/laHUsl B TECTAaX HE CBSA3aHbl APYT C APYrOM HENOCPEACTBEHHO, IIO3TOMY
HEOO0XO0MMO KOHILIEHTPUPOBATHCS HA JAHHOM BONPOCE M HAXOAUThH PEIICHUS, MO-
XOSAIIMEe UMEHHO K HeMy. Kpome Toro, BBIOJHEHHE 3TOM pEKOMEHJIAlUu JacT
ellle OJIMH NCUXOJOrHuecKkuil 3((HeKT — MO3BOJIUT 3a0BITh O HEy/Aaue B OTBETE Ha
IpeIbIIYIINNA BOIPOC, €CIIN TaKOBast UMeJla MECTO.

* MHorue 3aJaHusi MOKHO OBICTpEe pPEIINTh, €CJIM HE UCKaTh Cpa3y MpaBUJIb-
HBII BapUaHT OTBETA, a MOCIENI0BATEIBHO UCKIIOYATh T€, KOTOPHIE SIBHO HE MOJ-
XOJAT. MeTOo MCKITIOUEHHS TTO3BOJIIET B UTOTE€ CKOHIIEHTPUPOBATh BHUMAHUE Ha
OJTHOM-JIBYX BEPOSTHBIX BapHAHTAX.

* PaccunTeiBaTh BBINMOJHEHHUE 33/laHUN HYKHO BCErja Tak, YTOOBI OCTalOCh
BpeMsl Ha MPOBEPKY M A0paboTKy (mpumepHo 1/3-1/4 3amnaHuMpoOBaHHOTO BpeMe-
HHU). Toraa BEpOSATHOCTh OMUCOK CBOJUTCS K HYJIO U UMEETCS BpeMsl, YTOObI Ha-
OpaTh MakCUMyM OaJUIOB Ha JIETKUX 3aJ@HUSIX U COCPENOTOUYUTHCS Ha PELICHUU
0osee TpyIHBIX, KOTOPbIE BHaUase MPUILIOCH IPOMYCTUTb.

* [Ipouecc yranpiBaHusi IPaBUIBHBIX OTBETOB JKEJIATEIbHO CBECTU K MUHUMY-
My, TaK Kak 3TO YpeBaTO TEM, 4TO OOydaroluiics 3a0y1eT 0 IJIaBHOM: YMEHHUHU HC-
M0JIb30BaTh UMEIOIINECS HAKOIJIEHHbIE B yUeOHOM Mpoliecce 3HaHus, U OyneT Ha-
nesThes Ha ynauy. Ecian yBepeHHOCTH B MPaBMWIIBHOCTH OTBETA HET, HO UHTYUTUB-
HO TOSIBJISIETCS MPEANOYTEHHE, TO MICUXO0JIOTH PEKOMEHAYIOT I0BEPSITh HHTYULINH,
KOTOpasi CUMTAETCs MPOSIBICHUEM TTTyOWHHBIX 3HAaHWW M OMbITA, HAXOAALINXCSA Ha
YPOBHE MOACO3HAHUSI.

[Tpu mOATOTOBKE K TECTYy IO XUMHUU HE CIEAYeT MPOCTO 3ayIrBaTh, HEOOXOIH-
MO TIOHSITH JIOTMKY HM3JI0KEHHOTO Marepuajia. ITOMY HEMaJlo CIOCOOCTBYET CO-
CTaBJIEHUE Pa3BEPHYTOro IUIaHA, TAOJMI], CXEM, BHUMATEIbHOE M3Yy4YECHHE MaTe-
puana. bonplryto MOMOIIs OKa3bIBAIOT OMYOJMKOBAaHHBIE COOPHUKH TeCTOB, MH-
TEePHET-TPEHAXEPDI, MO3BOJISIIOIINE, BO-TIEPBBIX, 3aKPENUTh 3HAHUS, BO-BTOPBIX,
IpUOOPECTH COOTBETCTBYIOIINE MCUXOJOTHUYECKHE HABBIKM CAMOPETYJISALUU U ca-
MOKOHTpOJIsl. IMEHHO Takue HaBBIKM HE TOJIBKO MOBBIMIAIOT 3((GEKTUBHOCTH MOJI-
TOTOBKH, TO3BOJIAIOT 00JIee YCIEIIHO BECTH ce0s BO BpEMs BBIIIOJHEHUS TECTA, HO
¥ BOOOIIE CIIOCOOCTBYIOT Pa3BUTHUIO HABBIKOB MBICIIUTEIILHON pabOTHI.
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Koumponvhas paboma (camocmosmenvhas paboma, paboma ¢ KapmouKamis)

no Xumuu

KonTtpoarsHas pabora (caMocTosiTesibHasi padoTa, paboTa ¢ KapTOYKaMu) sIBJIsSI-
€TCsl OJHOM M3 COCTaBIIAIONIMX YYEOHOU AESATENBHOCTH O0Y4arollerocs o OoBjia-
neHuto 3HaHusMU. K ee BBINOJHEHHI0O HEOOXOAMMO MPHUCTYIUTH TOJBKO MOCIE
U3Y4YEHUS Pa3/IeiOB XUMUHU.

[{enpr0 KOHTPOJBHON PabOTHI (CaMOCTOATEIHLHON pabOTHI) SBISETCS OMpene-
JICHHsI KaueCTBa YCBOGHUS JICKIIMOHHOTO MaTepuala U 4acTu JAUCUUIUINHBI, MpeI-
Ha3HAYECHHOM JJI1 CaMOCTOSITEIbHOTO U3yUEHHS.

3amaun, cTodAlMe nepea o0ydaromuMes Py MOJATOTOBKE M HAlMCAaHUU KOH-
TPOJBHOU PabOTHI (CAaMOCTOATEIHHON PAOOTHI):

1. 3aKkperieHre MOJIyYeHHbBIX paHee TEeOPETUIECKIX 3HAHUH;

2. BBIpabOTKa HABBIKOB CAMOCTOATENIbHON padOThI;

3. BBISICHEHHE TOJATrOTOBJIEHHOCTH oOydarolierocs K OyIayuieil nmpakTu4ecKou
pabore.

KonTponbHble paboThl (CaMOCTOSITENbHBIE PaOOThI) BBIMOJIHAIOTCA B ayJIUTO-
pum, noj HaOJIIOAeHUEM MpenojaBareis. TeMa KOHTPOIbHOM paboThl (camocTos -
TeIbHOM pabOThl) U3BECTHA U IPOBOAUTCS OHA MO CPABHUTENILHO HEIABHO U3YyUECH-
HOMY MaTepuaiy.

[IpenonaBarenb rOTOBUT 3afaHusl MO0 MO BapuaHTaMm, JIMOO MHAUBUAYAIBHO
Uil Kakioro oOyuyaromerocs. [lo cogepkanuio padoTa MOXKET BKJIIOYATh TeOpe-
TUYECKUI MaTepuan, 3aJa4d, TeCThl, paCYeThl U T.N. BBHIOJHEHUIO KOHTPOJIHHOU
paboTHI PEAIIECTBYET HHCTPYKTAXK MPETogaBaTels.

KitoueBbiM TpeOOBaHWEM NPH MOATOTOBKE KOHTPOJIBHOW pabOTHI (camMoCTOs-
TEJIbHOW pabOoThl) BBICTYNAET TBOPUYECKUN MOAXOMA, YMEHHE 00padaThiBaTh U aHa-
JAU3UPOBATh UHPOPMAIIHIO, JeJIaTh CAMOCTOATEIbHbIE BBIBObI, 0OOCHOBBIBATH 11€-
Jecoo0pa3HOCTh U A(PPEKTUBHOCTH MpeIaraeéMblXx PEKOMEHIAIMA W pPEelIeHU
npo6iieM, 4€TKO U JIOTUYHO M3J1araTh CBOM MbICiU. [I0ArOTOBKY KOHTPOJILHOM pa-
00THI (CaMOCTOATENHHON PabOThI) ClEyeT HAYMHATH C TOBTOPEHUS COOTBETCT-
BYIOIIETO pa3jiesia M0 XUMHUH, YIEOHbIX MOCOOMH MO TaHHOW TeMe U KOHCIIEKTOB
JIEKLUMN.

Teopueckoe 3a0aHnue (3anoiHeHue mabauysl, paboma 8 mempaou)

Cocraienue cBoHOM (0000IIAOIICH ) TaOIUIIBI IO TEME — 3TO BUJ CAMOCTOSI-
TeJIBLHOW pabOThI MO CUCTEMATU3AIuU 00BEMHOM MH(MOPMAIUU, KOTOPasi CBOJUTCS
(00o6mIaeTcsi) B paMKu TaOauIbl. B paMkax CBOJHOW TaOIMIIBI MOTYT HATJISITHO
OTOOpaXkaTbCs Kak pa3zelibl OHOM TeMbl (OJTHOTUIAHOBBIA Marepuani), Tak U pa3-
JieNbl pa3HbIX TeM (MHOTOIUIAHOBBIA MaTepual). Takue TaOJIUIbI CO3/Ial0TCs Kak
MIOMOIIIb B M3yYEHUH OONIBIIOT0 00beMa yueOHOTO MaTepHaa, xejas IpuaaTh eMmy
ONTUMABHYIO (DOPMY /ISl 3aIIOMUHAHHSL.

YacTp MaTepuana mo COCTaBICHHUIO CBOJHOM TaOJMIIBI MOKET OBITH OIpeese-
Ha mpernojaBareieM (Kakue 0ObeKTHI, MPOIECChl U M0 KAaKUM KPUTEPHUSIM CpaBHHU-
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BaTh), a pyras 4yacTh MaTepuasa nogoupaercs Bamu camocToaTenbHO mocie u3y-
YEeHHs COOTBETCTBYIOIIET0 y4eOHOro Marepuaiia u3 pa3ziesioB XuMHUU.

[IpenogaBaTesib MOKET TAK)KE ONPEAEIIUTh TOJBKO OOBEKTHI CpaBHEHUS, a Bam
OyAeT HEOOXOAMMO CAMOCTOSATEIBHO OINPENETIUTh 10 KaKUM KpuTepusiMm Bol Oyne-
T€ IPOBOJIUTH CPABHEHUE YKa3aHHBIX OOBEKTOB.

AJNTrOpUTM CaMOCTOSITENIbHON paboThl 1O COCTaBJIEHUIO CBOJHOHN (0060061mato-
11ei1) TaOIUIIBI:

1. BHuMaTenbHO MpounuTaidTe y4eOHBIA MaTEpHAII IO U3y4YaEMOM TEME XUMUMU.

2. [Ipoananusupyiite y4eOHBIM MaTepuaj, BbISIBUTE HEOOXOIUMBbIE M JOCTa-
TOYHBIE ISl 3aIIOJIHEHUSI CPABHUTEIBHOU TaOJIUIBI CBEACHUS (XapaKTepHbIE MpPU-
3HAKH, YEPThI, BUJIBI U T.11.).

3. O3HaKOMBTECH C 00pa3oM opOopMIICHUS TAOIHIIBI (TIPU HATTUIHH).

4. IlpogymaiiTe U HauepTuTe CETKy TaOnuibl. OO0O3HAUbTE 3aroyioBKH Tpad
TaOJIUILIBI.

5. 3anoiHUTE TAOIHITY.

Copepxanue TaOJIMIBI TOJTHOCTHIO JOHKHO COOTBETCTBOBATH 3aJIaHHOM TeMe.
He cienyeT BHOCUTH M3IHUIIHION WH(OpMALKIO, HE IPUHAJUIEKAILYIO0 paccMaTpH-
BAEMOU TEME.

[IpencraBiaeHHbI MaTepUal U3 pa3/ielIOB XUMUHU JOJDKEH OBITh KpaTKO U Ja-
KOHUYHO C(OPMYITUPOBAH.

He nomyckaiiTe mycThIX HE3alOJHEHHBIX Ipad.

6. [IpoBepbTe CTPYKTYpPHPOBAHHOCTh MaTepHalia, HaJIHINUEe JIOTUYECKOU CBSI3U
U3JI0)KEHHOW MH(OopManuu.

[TpoBenenne yueOHOro mnpoiecca MOXKET ObITh OPraHU30BAHO C HCIIOJIb30BAHUEM
OUOC yHuBepcutera U B IMPPoBOM cpene (rpynmbl B COLUATBHBIX CETAX, SIEKTPOH-
Has 1OYTa, BUAEOCBA3b U JIpyrue miaropmbl). YdeOHble 3aHATUS C MPUMEHEHHEM
JUCTAaHIMOHHBIX 0Opa3oBaTenbHbIX TexHoJorui (JJOT) mpoxoAsT B COOTBETCTBUM C
YTBEPKIACHHBIM paclUCaHUEM. TeKylMi KOHTPOJIb M IPOMEXKYTOYHAs AaTTECTALlUs
oOyJarouxcsi MOXeT NPOBOAUTHCS ¢ mpuMeHenrem JJOT

OueHouyHble MaTepHaJIbI IPH (POPMHUPOBAHUM PadoYell MPOrPaMMbl
Jucuumuaunsl b7 Xumus

IIpakTHyeckoe 3aHATHE MO TeMe: «PereHne SKCrepuMeHTaIbHBIX 33124 Ha
pacro3HaBaHKE HEOPTAHUYECKUX BEIIECTBY.

[leam ypoKa: yMeTh J0Ka3bIBaTh OMBITHBIM ITyTEM COCTAB M3YUCHHBIX BEILIECTB, IPO-
BOJIUTH PEAKIIMN MKy BEIIICCTBAMK B PacTBOPE, MOJTy4aTh HOBBIC BEILIECTBA M3 MMEHOIIIXCS
PCaKTHBOB; 3AIMCHIBATH YPABHCHHUSI PEAKIMI B MOJICKYJISIPHOM, HOHHOM; TPOBOIUTH HAOJTHO-
JICHUST, JIETIaTh BBIBOJIBL, CIIOCOOCTBOBATH COBEPILICHCTBOBAHUIO YMEHHSI OCYILICCTRIISITH CAMO- U
B3AMMOKOHTPOJTb 32 PE3yJIbTaTaMi TPOBEICHHOTO XMMUYECKOTO SKCTIGPUMEHTa, YMEHHSI CBOS-
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BPEMEHHO O(hOPMITITH OTUET O TIPOJIENIAHHOM paboTe, PaIMOHATIEHO PACTIPETIENss CBOE BPEMsT; CO-
OMronATH NpaBkIa Mo TEXHHUKE OE30IMaCHOCTH; pa3BUBATH MHTEPEC K M3YUEHHUEO MPE/IMETA.

CrpykTypa ypoka:

1.OpranuzatmonHbli otan (1-2 MUHYTHI)

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

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

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

B Teuenne mzyuenus tembl "Metamibl! yuuTeNieM akIEHTHPOBAIOCH BHUMAaHUE
yUalyXxcs Ha BOMPOCAX M YPABHEHUSX XUMUYECKHX PEAKIMH, KOTOPhIE MOTYT BCTpE-
TUTBCA B MMPAKTUYECKUX paboTax. B TeTpaisx ydaimmxcst BeIIEIIEH JIMCT, T1IE€ OHU 3aITUChI-
BAIOT COOTBETCTBYIOIIME YPAaBHEHUSI PEAKIU. ITUM MaTepUasioM YdYallluMCcsi peKOMEH-
JIOBAHO TIOJIL30BAThCS MPU BBITTOTHEHUH MTPAKTUIECKON pabOTHI.

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

4. Dran pacnpe/ieNieHus 3a/ITaHU 110 BapUaHTaM U CTENIEHH CJIOKHOCTH.

OTan BBINOJIHEHHUS IPAKTUYECKON paboThl M OPOPMIICHHS OTYETA.

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

TaK TI0 BHITIOJTHEHUIO JIOMAIITHETO 3a,/TaHHS.

Xoxa ypoka

I Opraamsanmonnsiii MoMeHT. IloaroroBka K npoBeIeHHIO NPaKTHYe-
CKOi1 padoThl.
(1-2 muH)
1. Tlpuserctye. Yuuresb MpoBepsieT TOTOBHOCTH OOYUAFOLIAXCS K YPOKY
2. Opraamsanysi BHUIMaHYS, OCTAHOBKA TS YPOKa

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

Kaxkue TpyaHoCTH y Bac BOSHUKIIH MPU MOJTOTOBKE 33aHUi TIPAKTHUECKON Pabo-
TBI?

Kak moxno onpenenuts PH+ - cpeny pactsopa?

Kakue peakumy Ha3bIBatOT KAYECTBEHHBIMU?

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

1. (5vun) HHCTpyKTaX 1O TEXHUKE OE30MaCHOCTH MpHU PaboTe ¢ KUCIIOTaMHU, 11ie-
JIOYaMH, COJISIMH, JTAOOpaTOPHOM TIOCY/IO,  HarpeBaTeIbHBIMU MPUOOPaMU.

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

BeimonHsiem Bee AeCTBIS, ONMCAHHBIE B YUEOHUKE. YYallrecs I0JDKHBI PacTio3HATh
BbIJJAHHBIC BEILIECTBA, TIPH 3TOM, UM HEM3BECTHO B KaKOM MOCIIEA0BATEILHOCT OHH Pacro-
JiokeHbl. OOy4arorecs: paOoTaroOT B TIApe ¥ MOTYYaArOT 33 IaHFS TI0 BAPUAHTAM.
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1 BapuanT

B Tpex BbImaHHBIX MPOOMpPKax HaxomsATcs TBepabie Oenmbie BemiectBa: NaOH.
K,CO03, BaCl,. Jlns pacrio3HaBaHusl JaHHBIX COCMHEHUI pacTBOpUM MX B Boze. Ilocie
ATOrO J100ABUM BO BCE 3 MPOOUPKHU PacTBOp CepHOM KUCIOThI. [1o pe3ynbTaram BU3y-
AJTbHBIX HAOJTIOJICHHUH ClIelIaéM BBIBOJI O COSMHEHUSIX, HAXOISIIUXCS B IPOOUPKaX:

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

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

OH- +H"=H,0

Het BuanMbIX m3MEeHEHUH, HO €CITH MOTPOTaTh MPOOUPKY pyKaMH, MOXKHO TTO-
YyBCTBOBATh TEILIO, T. K. PEAKIIMA HEHUTPAITHM3AINU SBIISIOTCS IK30TEPMUICCKUMM,
MPOTEKAIOT CO 3HAYMTEILHBIM BBIJICIICHUEM TeIUIa. B 4rcTyr0 MpoOUpKy TTOMECTHTh
CHOBA 3TO BEIIECTBO M IO KarlisiM 00aBUTh MHAUKATOp (eHON(TaeHH, pacTBOP
CTaHET MAJMHOBBIM IIBETOM, 3HAYMT 37€Ch IIIEJI0Yb.

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

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

2 BapuaHT

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

1) B onny u3 HuX 106aBUM pacTBOp XJIOpUAa Oapusi U €CIIM TaM HaXOJSATCS
CyJIb(haT-aHUOHOB, TO BBIMAJICT OCIIBIA 0CATOK CYb(haT Oapus:

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

Ba®* + S0,°- = BaS0;

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

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

CO3 2- + 2H+=H20 + C02

3)B ocraBmietics mpoOupKe METOIOM HCKIIOYEHHUSI MBI OOHAPYKHBAEM XJI0-
U KaJusl WM MOXKHO JT00aBUTh K HEM3BECTHOMY BEIIECTBY HUTPAT cepedpa, mpu
ATOM BBITIAJET OCIIBIM TBOPOKHUCTHIN OCATOK- XJIOpHA cepedpa.
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KCI + AgNO03 = KNO03 + AgCl] K+ + CL- + Ag+ + NO3- = K+
+ N03- + AgCl |

Cl- + Ag+ = AgCl|

HaGmnronaem BbiieneHue 6eoro TBOPOKUCTOrO OCaIKa.

3 BapuaHT

B Tpex BbIIaHHBIX MpOOMpKaX HaXonIATCs TBepjable BerecTBa: Na2SO04.
CaCo03, Ba(NO3)2. Jlns pacrio3HaBaHHs JaHHBIX COCIMHCHUN PACTBOPUM HX B BO-
ne. B omHO# mpoOupke B BOAE HE PacCTBOPUTCS TBEPIOE BEMIECTBO, 3HAYUT HTO
KapOoHat kanmbius. [locie 3Toro 706aBUM B YUCTYIO IPOOUPKY HCCIEAYyEMOE Be-
IIECTBO U IO KaruIsiM J0OAaBUM PEAKTUBHI , MOKA3BIBAIONINE KAUECTBEHHBIA aHAIH3
Ha aHUOHBI 3TUX coJiel, 1yst aToro ucnonn3dyeM : HCL, BaCL2 . 1o pe3ynbTaTtam
BU3YaJIbHBIX HAOJIOIEHUN CIeJIaeM BBIBOJ O COSAMHEHUSIX, HAXOASAIIMXCS B TIPO-
OMpKax.

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

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

Ba2+ + S042- = BaS04 |

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

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

CO3 2- + 2H+ = H20 + C02

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

4 BapuaHT

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

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

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

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

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

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

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

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

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

K4[Fe(CN)6] — 4K+ + [Fe(CN)6]4—

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

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

III. Odopmiienue npakTudeckoii padorsl. ( 10 MuH)

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

JlomaiHsisi padoTa: NOArOTOBKA K KOJUIOKBUYMY

JlaGoparopHnasi paGora
N3rortoBiienne Moenei MoJIeKyJl OpraHMuecKux BemlecTB. [Ipeamer opranu-
YECKOW XMMHH U TEOPUSI CTPOCHHS OpraHnyeckux coenunennii A.M. bytneposa.

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

Memoouueckue ykazanus.

JJist moCTpoeHus: MoJIeTIeH UCTIONB3YHTE JIETall TOTOBBIX HAOOPOB WU
MIacTUiIuMH ¢ nanoukamu. lllapuku, WMUTHpyrOIIME aTOMBbI YIJIEpOAA, TOTOBST
OOBIYHO U3 TUTACTWJIMHA TEMHOW OKPACKH, IMIAPUKH, UMUTHPYIOUIUE aTOMBI BOJIO-
pona, - U3 CBETJIION OKPACKU, aTOMBI XJIOpa — U3 3€JEHOT0 WIM CUHETo 1BeTa. Jis
COEJIMHEHHUS IIAPUKOB UCIOJIb3YIOT NAIOYKH.

Xoa padoThi:

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

CpaBHHTE NHIAPOCTEP’KHEBYIO M MACIITAOHYIO MOJEIHU MEXIy COOOM.
Kakast Mmozenpb GoJiee peanbHO MepenaeT CTpoeHue MoJieKyisl Metana? [laiite mo-
SICHEHUSL.

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

3. CoGepuTte mapocrepxHeBble Mojenn OyTaHa U u300yTana. [lokaxute Ha
MOJIEI MOJICKYJIbl OyTaHa, KaKhe MPOCTPaHCTBEHHBbIE ()OPMbI MOKET MPUHUMATh
MOJIEKYJIa, €CJIU MPOUCXOAUT BpallleHUEe aTOMOB BOKPYT cUrMa cBsizu. M3o0pa3ute
Ha Oymare HECKOJIbKO MPOCTPAaHCTBEHHBIX (POPM MOJIEKYJIbI OyTaHa.
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4. Cobepute mapocTepkHeBbie Moaenu u3omepoB CsHi, . m300pazute Ha
oymare.

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

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

6. Hanmmure oT4er:

- YK@XUTEe HOMEp JiabopaTopHOU paboThI, € Ha3BaHHE, 11€]1b, UCIIOJIb3YEeMOe
o0opyI0BaHUE;

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

- chopMyUpyITE U 3aTTUIINTE BHIBOJI.

Bonpocs! Aj1s1 KOHTPOJIA:

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

2. Kakue BemiecTBa Ha3bIBAIOTCS YIII€BOA0POIaMHU?

3. KakoBa BaJ€HTHOCTb yriepoja B OpraHU4eCKUX COCTUHEHUSX ?

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

S. UTo Takoe «M30MEPBD», KU30MEPUS»?

6. KaxoBa oOmiast hopmysa mpenenbHbIX yTieBOJ0pOa0B?

7. HazoBute TN rubpuau3anuu, B KOTOPOM HaxOJSATCS aTOMBI yriiepoja B
IpEIEIbHBIX YTIEBOAOPOAAX.

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

8. Ykaxute, COTacCHO KaKOMY MPaBUIY OCYIIECTBIISIETCS MPHUCOCINHEHHE Ta-
JIOTEHOBOIOPOJIOB K HECUMMETPUYHBIM aJIKeHAM
1) Bropma 2) Kyuepona 3) 3aiinieBa 4) MapkoBHHKOBa

9. Vkaxure GopMysbl BEIIECTB, KOTOPHIE BCTYIAIOT B PEAKIIUIO JAPYT C APY-

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

10. Onpenenure, CKOJIBKO MOJIEH YIJIEKMCIOrO raza oOpa3yercs NpH MOJHOM
CTOpaHUU ITAHA
1) 1 monb 2) 2 moaib 3) 3 Mok 4) 4 Mmoiib

11. Cxoapko B rpaMMax MmapoB BOJIbl 00pa3yeTcst Ipu CxxuraHuu 5,8 r Oyrana
1)9r2)15r3)12r4) 18

12. Tlepeuncnure 00IaCTH MPUMEHEHHS aJIKaHOB. 2 Oayia

13. HanummTe ypaBHEHUS] XUMUYECKUX PEAKIUN JJI CIAEAYIOMMUX TIpeBpaIie-
HuUli: 6 0aJUI0B
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C&Cz—) C2H2—> C6H6—> C6H5N02
JlaiiTe Ha3BaHUA MPOAYKTaM pEaKIUH

14. BriBenure Monekyisipyto ¢popmyiny YB, MaccoBas nons yriepoga U BO-

nopojaa, B kotopoMm coctaBisatoT 81,82% u 18,18% . OTHOCUTENbHAS TIJIOTHOCTD
MapoB ATOTO BEIIECTBA IO BOJAOPOAY COCTaBIISCT 2.

Ju¢ppepeHIMPOBAHHBIH 3a4eT

[lepeuens BonpocoB K AU HepeHInpOBaHHOMY 3aUeTy.

HHUC.

1. Tlpeamet opraHnyecKo XMMUHU, OCOOEHHOCTH OPraHUYECKUX BEIIECTB.

2. Teopus cTpoeHust opranndeckux coenquuenud A.M.bytieposa. Ctpoe-
HUE aTOMa yIJIepoja.

3. Knaccudukanus oprannueckux coeuHeHnil. OCHOBbI HOMEHKJIATYPHI,

U30MEpUS U €€ BUBIL.

[IpuponHbIE HCTOYHUKH YTIIEBOIOPOJIOB.

AJIKaHbI, CTPOCHHE, CBOWCTBA, N30MEPHS ,HOMEHKJIIATYPA, MOJYYEHUE U

IPUMEHEHUE.

6. AJKEHBI, CTpOCHHE, CBOICTBA, N30MEPHs ,HOMEHKJIATYpPa, IOTy4YeHUE U
IPUMEHEHUE.

7. AJNKUHBI, CTPOCHHUE, CBOMCTBA, U30MEPHs, HOMEHKJIATypa, MOJTyUYeHUE U
MIPUMEHEHHUE.

8. AJkaaueHbl, CTPOCHUE, CBOMCTBA, U30MEPHUs, HOMEHKIIATypa, MOJTyYeHHE
Y IPUMEHEHHUE.

9. [uknoankaHbl, CTPOEHUE, CBOWCTBA, IPUMEHEHUE.

10. ApomaTrueckue yrieBo10pobl. CTPOCHUE, CBOMCTBA, H30MEpUs
,HOMEHKJIATypa, IIOJIyYEHUE U IPUMEHEHHUE.

11.Crpoenue, knaccudpuKaims ClupTOB.

12.Xumudeckue CBOMCTBa CIIUPTOB U (DEHOJIOB.

13.CocraB, kiaccuukays, CTpOCHUE, CBOMCTBA KApOOHOBBIX KHUCIIOT.

14.KapOoHUIIbHBIE COEIMHEHUS, CTPOCHHE, CBOMCTBA, MOJIYYEHUE U IIPUMeE-
HEHUE.

15.CnoxHble 3QUpBbL, KUPbI — CTPOECHUE, IPUMEHEHHE.

16.YraeBosl, ux KiaccupuKanys 1 3HaYCHHE.

17.Monocaxapuabl. [ 1r0K03a, CTpOCHHE, XUMUYECKUE CBOWCTBA, TPUMEHE-
HUE.

18.TTonmucaxapuapl. Kpaxmain v 11eu1r0103a — CTpOCHUE, XUMHUYECKUE CBOM-
CTBa, IPUMEHEHUE U HaXO0KJICHUE B IPUPOJE.

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

o b

21. AMUHOKHCIIOTBI — CTPOEHHUE, U30MEPUS, HOMEHKJIATypa, CBOMCTBA U
MIPUMEHEHHUE.

22. benku — cTpoeHue, U30MepHsi, HOMEHKJIATypa.

23. CaoiicTBa O€NKOB.
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24. ITonuMephI-peakiiuy MOJMMEPU3ALUU U MOJTUKOHICHCAIIUHU, UX CTPOe-
Hue. [ImacTmaccel 1 BOJIOKHA, KJacCU(PUKALIUS TTOJTMMEPOB.

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

26. CTpoeHHEe aToMa, €r0 KOJIMUYECTBEHHBIE XapaKTEPUCTUKHU.

27. KonnuecTBEHHBIEC 3aKOHBI M KOJIMYECTBEHHBIC XapaKTEPUCTUKU Be-
IIIECTB.

28. Knaccuduxarys 1 CBOMCTBAa HEOPTAHUYECKUX COCTUHEHUH.
29.OKuCIUTEIBHO-BOCCTAHOBUTENbHBIC peakiiuu. CTEIeHh OKUCIICHHUS.
30. DnexkTponuTHYECKas IUCCOUMALNA. DACKTPOIUTHI U HEITEKTPOIUTHI.
31. HemeTaiuibl, OKMCIIMTENLHBIC M BOCCTAHOBUTEIBLHBIC CBOMCTBA HEME-

TAJUIOB B 3aBUCUMOCTH OT UX IMOJIOKCHHA B PALY IJICKTPOOTPHULIATCIIBHOCTU

2. TecroBblie 3a1aHUs

[Ipumep TecTOBOrO 3aJaHUS

Bri0epurte o1MH NpaBWIbHBIN OTBET:

1. daekTpoHnyo popmyiay artoma 1s2 2s2 2p6 3s2 3pS umeer XUMHUUYECKHU

3JIEMEHT

a) OJIOBO 0) kene3o B) XJIOp I') KaJIbITUH
2. Xumunueckas cesizb B H2S u CU co0OTBEeTCTBEHHO

a) MOHHAs U KOBAJICHTHAS MOJIAPHAs
0) KOBaJICHTHAs MOJISIPHAS] U HOHHAS
B) KOBAJICHTHAs MOJISIpHAs M METaNTNYecKas
') KOBaJICHTHAs HETIOJIIpHAs: M HOHHAs
3. MeTtanin4ecKue CBOMCTBA 3JIEMEHTOB B IPYIIAaXx ¢ YBeJIHYeHUEM 3apsia
siipa aTomMa
a) YCUJIMBAIOTCS
0) U3MEHSIOTCS TIEPUOANICCKHU
B) 0Cc1a0eBarOT
I') HE U3MEHSIOTCS
d®opMaJsIbierul ¥ yrapHblil ra3 OTHOCATCS K KJIaccaMm

s

a) CHUPTOB U OCHOBaHUU
0) OCHOBaHUM U CIUPTOB
B) aJIJICTUI0B U OKCHIAM
') KapOOHOBBIX KUCIOT U MUHEPAJIBHBIX KHCIIOT
5. BzanmopeiictBue 0eH30J1a M (peHOJIa ¢ OPOMOM OTHOCHTCH K PeaKkuusM

a) oOMeHa M 3aMEIICHUS

0) MPUCOCTUHECHUS U 3aMEIICHUS

B) TUAPUPOBAHUS U TPUCOEAUHEHUS

I') 3aMEILCHUS

MypaBbUHBIH aJIb/IETH/I pearupyer ¢ 000MMH BelleCTBAMM

&

a) METaHOJIOM U 3THJICHOM
0) okcuaoM cepedpa U BOJIOPOIOM
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B) @30THOM KHCJIOTOM U XJIOPOM

I') paCTBOpPOM OPOMHO# BOABI U OKCUAOM cepedpa
7. 'oMo10ramMu AIBJISIOTCSH

a) OyraH u OyTeH

0) OyTaH u rponaH

B) OyTaH u OyTaJueH

r) OyTE€H U OKTUH
8. Peakiuy MOHHOr0 OOMEHA COOTBETCTBYET yPABHEHHE
a) SO, + 2NaOH = Na,SO3 + H,0
0) Na,O + SO, = Nay;SO3
B) Nap;SO3 + 2HCI = 2NaCl + H,0 + SO,1
r) 2HCI + Zn = ZnCl;, + Hy1
9. K oxucimmTenbHO-BOCCTAaHOBUTEILHBIM peakusaM OTHOCHUTCHA
a) Na,O + H,0 = 2NaOH
0) CuO + HySO4 = CuSO4 + HyO
B) CaCO3 =Ca0 + CO,
r) Zn + 2HCI = ZnCl;, + H,
10. [is1 pacnio3HABaHUA AJIbETWI0B H YIJIEBOJ0B MOKHO HCI0JIb30BATh

a) runpokcua meau (1I)

6) ammuaunbiii pactBop Ag,0

B) BOJIOPO/T

I') TUAPOKCH]T HATPUS
11. Pemure 3a1a4y 4 BbIOepUTE OMH NMPABWJIbHbIA OTBET:

[Ipu neruaparanuu nponaHoJsia-2 NOJyYUIIU NPONUIIEH, KOTOPbIA 00€CIIBETHI
Oopomuyto Boay Mmaccoit 200 r. MaccoBas nosst 6poma B OpoMHO# BOJie paBHA
3,2%. Onpenennte Maccy OporaHoa-2, B3SITYIO ISl PEaKIIHUH.

A) lr

0)24r

B)3,8T

r) 5,9r

CooTBeTcTBUE MEXKIYy OaabHON CUCTEMOUN M CHUCTEMOW OLIEHWBAHMS IO PE3yJIbTa-
TaM TECTUPOBAHUS YCTaHABIUBAETCS MOCPEACTBOM CIIEIyIOUIEH TaOIUIbI:

OOBbekT VYpoBeHb
IToka3zaTenu orleHUBaHUS
OLIEHKH Onenka pe3ysIbTaToB
pe3yabTaTOB OOYUEHHS
0o0y4eHus
60 6amioB u MeHee «HeynoBineTBOpUTEITBHO» Hwusknii ypoBeHb
OGyuaromuiics 74 — 61 GamnoB «Y IOBJIETBOPUTEIILHOY [ToporoBelil ypoBeHb
84 — 75 GamnoB «Xopomo» [loBeILIEHHBIN YPOBEHD
100 — 85 6amos «OTIIIHO Bricokuii ypoBeHb
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3. Omenka oTBeTa 00y4arouierocs: Ha BOpockl Au(hepeHInPOBAHHOTO

3a4€Ta

JIOCTUTHYTBI
YpOBEHb
pe3yibTara
oOy4eHus

XapakTepucTruKa YpoBHS C(HOPMUPOBAHHOCTH
KOMIIETEHIINH

Ikana
OLIEHU-
BaHUS

Huskuit
YPOBEHD

OOyuarommuiics:

-00HAPYKUII TIPOOEITHI B 3HAHUAX OCHOBHOTO Y4eOHO-TTPOrpaMMHOTO MaTe-
puana;

-TOTTYCTHJI IPUHITUIHAIFHBIE OITUOKH B BRIIOJTHEHUHN 3aJJaHHH, TIPEIyCMOT-
PEHHBIX MTPOrPaMMOIA;

-HE MOXET MPOJIOJKUTH 00YUYECHUE WJIM MPUCTYIHUTH K MPO(eCCUOHATBHOMN
JIESTEIbHOCTH TI0 OKOHYaHUW TIPOTpaMMBbl 0€3 JOTIOTHUTENFHBIX 3aHATHH 110
COOTBETCTBYIOIIEN JUCLHUILIUHE.

Heynosne-
TBOPH-
TEJIbHO

[Toporossiii
YpOBEHb

OOyuaromuiics:

-00HAPYKWJI 3HAHHE OCHOBHOTO y4eOHO-IIPOrpaMMHOTO MaTepraia B 00hE-
Me, HeOOXO0IUMOM JIJIsl AaibHeHIeH yueOHOM 1 TpeAcTosIel IpodeccrHo-
HaITBLHOH JIeSATEIIFHOCTH,

-CIIPABJIAETCA C BBIIOJHEHUEM 33IaHUN, ITPEyCMOTPEHHBIX ITPOIrPAMMON;

-3HAKOM C OCHOBHOM JINTEPATypOd, peKOMEHIOBaHHOW paboueli mporpam-
MOH JTHUCIHIIIINHEL,

-A0IYCTUJI HCTOYHOCTH B OTBCTC HA BOIIPOCHI U IIPH BBIITOJHCHUN 33,[[21HPII71
Mo y4eOHO-IPOrpaMMHOMY MaTepHaly, Ho 00JajaeT HeoOXOIUMBIMHU 3HA-
HUAMU JJI UX YCTPAHCHUS IIOJ PYKOBOACTBOM MPEIOAAaBATECIIA.

Y nosnerBo-
pUTENBHO

TloBEBIIIEHHBIN
YPOBEHb

OO0yuaromuiics:

- 00HApYXUII IOJTHOE 3HAHUE YIeOHO-TIPOTPAMMHOTO MaTepHaa;

-YCHEIIHO BBITIOIHIII 33J[aHUs, TIPEyCMOTPEHHBIE TIPOTPaMMOIii;

-YCBOWJI OCHOBHYIO JIUTEPATypPy, PEKOMEHIOBaHHYIO paboueill mporpaMmoit
JUCLUIUINHB;

-T0Ka3aJl CUCTEMAaTUIECKUI XapakTep 3HaHWH y4eOHO-TTPOTpaMMHOT0 MaTe-
puana;

-croco0eH K CaMOCTOSITETIbHOMY TTOTIONTHEHHUIO 3HAHUM 10 y4eOHO-
MPOTrpaMMHOMY MaTepHaity U OOHOBJICHHUIO B XOJI¢ AajbHEHIIeH y1eOHO
paboThl U IpoheCCHOHATBHOM ACSATENbHOCTH.

Xopomo

Bricokuii
YPOBEHb

OOyuaromuics:

-00HapYKUJI BCECTOPOHHHE, CHCTEMATHYECKHE U TITy0OKHEe 3HAHUS y4eOHO-
HIPOrPaMMHOT0 MaTepuaa;

-yMeeT CBOOOJIHO BBITIOJIHSTH 3aJaHHUs, IPEyCMOTPEHHBIE ITPOTPAMMOIA;
-03HAKOMMJICS C IOMOJIHUTEIBHOI JINTEpaTypoii;

-yCBOMJI B3aUMOCBSI3b OCHOBHBIX TTOHSATHIA JUCIUIUIHH U UX 3HAYCHHE JIJIsI
npuoOpereHus npodeccum;

-[IPOSIBWJI TBOPYECKUE CIIOCOOHOCTH B MOHUMAHHH Y4€OHO-TIPOIPAMMHOTO
marepuarna.

OTIINYHO

[Tpumeuanue: utoropas oueHka GopMupyeTcs Kak cpelHss apudmernyeckas pe3yabTaToB die-
MEHTOB OlLleHMBaHUA U] depeHInpOBaHHOIO 3aUeTa.
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