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1. OBbIIASL  XAPAKTEPHCTHKA PABOYE TIPOI'PAMMBI
OBIHIEOBPA3OBATEJBHOU JUCIUIT/IMHBI

1.1 ObaacTh NpuMeHeHUus padoyeil MPOrpaMMbl
Pabouast mporpamma y4eOHOW AUCIUIUIMHBI SBISETCS YaCThIO MPOTPAMMBI MO/ -
TOTOBKH crienuaianucToB cpeaHero 3BeHa (nanee — [IIICC3) B coorBercTBUU ¢ PI'OC CIIO
no cnenranbHocTr 08.02.01 CTpouTenbCeTBO M AKCILTyaTalvs 3aHUN U COOPYKEHUH.

1.2 MecTo y4yeOHOIi TUCHMILUIMHBI B CTPYKType MPOrpaMMbl MOATOTOBKH
CMEeNHNAJINCTOB CPETHEr0 3BeHA:

VYuebHas qucuuIuiiHa BXOAUT B 001ieoOpazoBatenbubiit iuki [TTIICC3.

1.3 Ilesiu 1 TpeGOBaHMS K Pe3yJIbTATAM OCBOEHHS Y4eOHOM TUCIIUIJIMHBI:

B pesynbraTe ocBoeHMs y4eOHOW AMCIUIIMHBI OOYYaIOMIMICSA OHKEH JOCTHYh
CIEAYIOIINE PE3YIBTATHI:
JIUYHOCMHbIE:

- 0CO3HaHUE OOYYAOIIMMUCS POCCUIUCKON TPaKIaHCKON UIEHTUYHOCTH;

- TOTOBHOCTB K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEIICHUIO;

- HAJIMYME MOTUBALIMM K OOYYEHHIO U JINYHOCTHOMY Pa3BUTHIO;

- LEJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHEN MO3ULUN JIMYHOCTH HA OCHOBE NIy-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HapoAoB Poccuiickoii denepannn, UICTOPUIECKUX U
HAllMOHAIBHO-KYJIbTYPHBIX TPaJULUNA, (OPMUPOBAHUE CUCTEMBI 3HAYMMBIX LIEHHOCT-
HO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYILMOHHOIO MHMPOBO33pPEHHUs], MMPAaBOCO3HAHUSA,
HKOJIOTUYECKOMN KYJIbTYpPbl, CHOCOOHOCTH CTABUTh LIETU U CTPOUTH KU3HEHHBIE TUIAHBL;

- YyBCTBO TOPAOCTH M YBAXKEHUS K UCTOPUM U JTOCTUKEHHSIM OTEUECTBEHHOU
XUMUYECKOM HAyKH; XUMHUYECKH TpPaMOTHOE TMOBEJeHHEe B MNpodhecCHOHATbHOM
JESITEIBHOCTH U B OBITY MPH OOpallleHuu ¢ XUMUYECKUMH BEIIeCTBAMU, MaTepHalaMu
Y IIPOLIECCAMU;

- TOTOBHOCTh K MPOJOJKEHHIO 00pa30BaHUSl U MOBBIIMICHUS KBaIU(UKAIMKU B
n30paHHOW TPO(ECCHOHATLHON JEATeTbHOCTH W OOBEKTUBHOE OCO3HAHUE POJIH
XUMHYECKUX KOMIIETCHIIUN B OTOM;

- YMEHHE HCIIOJb30BaTh JOCTHKECHUS COBPEMEHHOM XHMHUYECKOM HAyKH H
XUMUYECKUX TEXHOJIOTMM JUIsl TOBBIMIEHUS COOCTBEHHOTO MHTEIJIEKTYyaJIbHOIO
pa3BUTHS B BEIOpaHHOM MpodecCuOHANbHON AESTENbHOCTH;

Memanpeomemuble:

- OCBOCHHBIE OOYYarOIIMMHCA MEXKIPEIMETHBIE TOHATUS M YHHBEpPCaJIbHbIC
yueOHbIe AeCTBUS (PETYIATUBHBIC, T03HABATEIbHbIEC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTh UX MCIOJb30BaHUS B MMO3HABATEILHON U COLMAILHOMN MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYIIECTBJICHHUIO y4eOHOH mes-
TEJIbHOCTH, OpPTraHU3AlMK Y4eOHOTr0 COTPYIHUYECTBA C MEAArOrMuyeCKUMHU pabOTHUKA-
MU U CBEPCTHHKAaMH, K YYaCTHIO B MOCTPOCHUU WHAMBUIYaTIbHOM 0Opa3oBaTeIbHOU
TPAEKTOPHH;

- OBJIQJICHUE HaBBIKAMU y4e€OHO-HCCIIEI0BATEIbCKOM, MPOEKTHOM U COIMAIbHOM
NEATEIbHOCTH;



- HCIOJIb30BAaHHME PA3MYHBIX BHUJIOB TIO3HABATEILHOW JEATCIBHOCTH U
OCHOBHBIX HHTEJUIEKTYyaJIbHBIX Olepanuid (IMMOCTAaHOBKH 3a1add, (OpMyIHpOBaHUS
TUIIOTE3, aHaJM3a U CHHTE3a, CPaBHEHUs, 00OOIICHHS, CUCTEMATHU3AIlNH, BBISBICHUS
IIPUYUHHO-CJICICTBEHHBIX CBS3€H, ITOMCKA aHAJIOroB, (OPMYJIMPOBAHUS BBIBOJIOB) JJIS
peIlleHUsT TTOCTaBJICHHON 3aJlayd, TNPUMEHEHUE OCHOBHBIX METOJIOB IIO3HAHHMS
(HaOMIOCHHS, HAYYHOTO OSKCICpUMEHTAa) JUIA M3ydeHUs pa3IuYHbIX CTOPOH
XUMHYECKHX OOBEKTOB M IPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTH
CTAJIKUBAThCS B MpodeccrnoHalbHOi cdepe;

- WCIOJIb30BaHWE PA3JIUYHBIX HCTOYHUKOB JUIS TOJTYYCHHS XUMHYCCKOU
uHpOpMAIlMK, YMEHHE OIICHHTHh €€ JOCTOBEPHOCTh ISl JOCTHKCHHS XOPOIIUX
pe3ynbTaToB B MpodeccCroHaIbHOU cepe;
npeaMeTHbIE:

- cOpMHUPOBAHHOCTD MPEICTABICHHUI: O MaTEPHATLHOM €IMHCTBE MUPA, 3aKO-
HOMEPHOCTSX W IO3HABAEMOCTH SIBICHUI TIPUPOJIBI, O MECTE M 3HAUYCHUU XVMHH B CH-
CTEME €CTCCTBCHHBIX HayK U €€ POJIM B OOSCIICUCHNH YCTOWYUBOTO Pa3BUTHUS YeJIOBE-
YeCTBa: B PEIICHUHU MPOOJIEM 3KOJOTHYECKON, YHEPreTHUECKON W MUIIeBOW Oe3omac-
HOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIIOB, HOBBIX HCTOYHHUKOB
SHEPrUM, B 00ECIECYCHHH PAIIMOHAIBHOTO IPHUPOJIONOIL30BaHMA, B (HOPMHPOBAHHUH
MHPOBO33pPEHUS U 00IIeH KYJIbTYphI YeJIOBEKa, a TAK)KE IKOJIOTHUYESCKH 000CHOBAaHHOTO
OTHOIIIEHUS K CBOEMY 37I0POBBIO M IPUPOTHON CpeEIE;

- BJIQJICHUE CHUCTEMOW XMMHUUYECKHX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOIOJIA-
TaroIIMe TOHATHS (JIOMOJIHUTEIBLHO K CHCTEME MOHATHIT 6a30BOr0 YPOBHS) - H30TOIIHI,
OCHOBHOE W BO30YXKJIECHHOE COCTOSHHE aToMa, THOpHUIW3AIMs aTOMHBIX OpOWTaJeH,
XAMHYECKasl CBS3h («O» M «T — CBS3bY, KPATHBIC CBSI3W), MOJIIpHAsT KOHIICHTPAIHS,
CTpyKTypHast ¢dopmyna, wu3oMmepus (CTpyKTypHas, reomeTpuueckas (I[Mc-TpaHc-
U30MEpHUS), TUTTBI XUMHUECKHUX peakinii (rOMO- U TeTepOreHHbBIE, 00paTUMbIEC B HEOO-
paTuMBbIe), PacTBOPHI (MCTUHHBIC, JUCIEPCHBIC CHCTEMBI), KPUCTAJUIOTHIPATHI, CTe-
TIEHb JTUCCOIMAIINH, AJICKTPOJIN3, KPEKUHT, PU(POPMHUHT); TEOPUHA M 3aKOHBI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYCCKUE 3HAHMSI, JICKAIINEC B OCHOBE IMOHUMAHUS NMPUIHHHO-
CTH ¥ CHCTEMHOCTH XUMHUYCCKUX SIBJICHHI, COBPEMEHHBIC MPEACTABICHUS O CTPOCHUHU
BEIICCTBA HA aTOMHOM, MOJICKYJISIPHOM M HAaJMOJICKYJIIPHOM YpPOBHSX; IMPEICTaBIc-
HUS O MEXaHU3MaxX XUMHUYECKUX peakluid, TePMOJIMHAMUYCCKUX M KMHETHYCCKUX 3a-
KOHOMEPHOCTSIX MX MPOTECKAHMs, 0 XUMHUESCKOM PAaBHOBECHH, JUCIICPCHBIX CHCTEMAaX,
(haKTOJOTUYECKHUE CBENICHUS O CBOWMCTBAX, COCTaBE, MOJyYeHWH W OE30MacHOM HC-
M10JIb30BAaHNUHN BOKHEHIIINX HEOPTAaHHMYECKUX U OPTraHMUECKHUX BEIICCTB B OBITY U MpakK-
THYECKOW JIEATEeIbHOCTH YejIOBeKa; OOIMX HAYYHBIX MPHUHIMIIAX XHUMHUYECKOro Ipo-
W3BOJICTBA (HAa TIpUMEpe MPOU3BOJCTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJa, Iepe-
paboTku HEPTH);

- chopMHEPOBAHHOCTH YMEHUI BBISBIISATH XapaKTEPHBIC PU3HAKHA U B3aMMOCBS3b
W3YYCHHBIX MOHSATUH, TPUMEHATH COOTBETCTBYIONIUE MOHITHS TIPHU OMUCAHUM CTpPOE-
HUS U CBOWCTB HEOPTaHUYECCKUX M OPTAaHWICCKUX BEIICCTB M UX MPEBPAICHUIA; BBISB-
JSTh B3aMMOCBSI3b XUMHUYCCKHX 3HAHWHA C TOHSITHSIMH M TPEICTaBICHHUSIMH JPYTUX
IIPEIMETOB JIJIsl 00JIee OCO3HAHHOTO TOHUMAHUS B OOBSICHEHHS CYIITHOCTH MaTepHaIIb-
HOT'O €IMHCTBA MUPA; MCIIOJIb30BaTh CHCTEMHbIC XUMUYCCKUE 3HAHUS SIS OOBSICHEHHUS
Y TIPOTHO3UPOBAHUS ABJICHUI, UMEIOIIUX €CTCCTBCHHOHAYYHYO TIPUPOTY;



- c(hOpPMUPOBAHHOCTh YMEHUU HMCIOJIb30BaTh HAWUMEHOBAHUS XMUMHUYECKHX CO-
€IMHCHUN MEXIYHApOJIHOTO COI03a TEOPETUUECKOW W MPUKIATHOM XUMHM U TPUBU-
aJbHbIC HA3BAHMS BEUIECTB, OTHOCAIIMXCS K U3yYEHHBIM KJIACCaM OPraHUYEeCKUX U HE-
OPraHUYECKUX COCAMHEHUN; UCITOIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsI COCTABJICHUS
dbopMyT HEOPTaHWYECKHX BEIICCTB, MOJCKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHMUECKUX BEIIECTB; COCTABISATh YPAaBHEHUS
XAMUYECKUX  PEaKUMi W pacCKpblBaTb  HMX  CYIIHOCTb:  OKHUCJHUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPECTBOM COCTABJICHUS AJIEKTPOHHOIO OajaHca 3TUX
peaKInii; peakiuii HOHHOTO 0OMEHA IyTeM COCTABJICHHS MX TMOJHBIX M COKPAIICHHBIX
WOHHBIX YpaBHEHUH; peakIuil THAPOIN3a, peakiuii KoMILiekcooOpa3oBaHus (Ha IMpH-
Mepe THIPOKCOKOMIUIEKCOB IIMHKA M aJTFOMUHUS); TTOATBEPKIATh XapaKTEPHbIC XUMHU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U 3alUCIMU ypaB-
HEHUW XUMHUYECKUX PEAKIIUN;

- chOpMUPOBAHHOCTh YMEHHMH KJIACCU(PUIUPOBATh HEOPraHUYECKUE U
OpraHWYeCKHe BEIIECTBA W XUMHUUYECKHE PEaKI[Mh, CaMOCTOSATEIIbHO BBIOHMpATh
OCHOBaHUS WU KPHUTEPHHM JJI1 KJIACCH(UKAIUM H3YyYaeMbIX XUMHUUYECKHUX OOBEKTOB;
XapaKTepU30BaTh COCTAB W BAXXKHEUIIME CBOMCTBA BEIIECTB, MPUHALICKAIMNX K
ONpEACICHHBIM KJlacCaM M TpyIIaM COCIUHEHUU (MPOCThI€ BEIIECTBA, OKCHUJIBI,
TUAPOKCHUIBI, COJIH; YTJIIEBOAOPObI, MPOCThIC dPUPBI, CIIUPTHI, (PEHOIBI, aTbICTHIbI,
KETOHBI, KapOOHOBBIE KHCIJIOTHI, CIIOXKHBIE 3(UPBI, >XUPHI, YIJIEBOAbI, AMHHBI,
AMUHOKHCJIOTBI, OCJKHW); MPUMEHITh 3HAHUS O COCTaBE€ WM CBOWMCTBAX BEILIECTB IS
AKCIIEPUMEHTAIIBHON MTPOBEPKHU TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHNUS
XAMHUYECKUX PEaKIMN U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIIECTBICHUS;

- ¢(hOPMUPOBAHHOCTH YMEHUM MOATBEPAKAATh HA KOHKPETHBIX IIPUMEpax xapak-
Tep 3aBUCUMOCTU PEAKIIMOHHOM CMIOCOOHOCTH OPraHUYECKUX COCTMHEHHUH OT KpaTHO-
CTU U THUMA KOBAJCHTHOMN CBS3U («G» U «TT — CBS3bY), B3AUMHOTO BJIMSIHUS aTOMOB U
TPYIIIT aTOMOB B MOJIEKYJIaX; a TaKXe OT OCOOCHHOCTEH peanu3alidyd pa3IuvHbIX Me-
XaHU3MOB ITPOTECKAHUS PEAKIIUM;

- ¢(OPMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BATh FJICKTPOHHOE CTPOCHUE aTOMOB
(B OCHOBHOM U BO30YXJIECHHOM COCTOSHUM) U MOHOB XMMHUYECKHX 3JIEMEHTOB 1-4 Tie-
puonoB Ilepuognueckout cucrtemsl .M. MeHneneeBa u ux BAJICHTHBIE BO3MOXHOCTH,
HCIIOJB3YS TOHSITHS «S», «P», «d-dIEKTPOHHBIC» OPOUTATHN, YHEPIeTUUCCKHUE YPOBHH;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pasye-
MBIX UMM COEAUHEHUH T10 MEPUOIAM U TPYIIaM;

- BJIQJICHUE CUCTEMOW 3HAHMM O METOJAaX HAy4YHOrO NMO3HAHMS SBJIECHUMN MPUPO-
JIbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MTPUMEHATH 3TU 3HAHUS MPU
AKCTICPUMEHTAILHOM HCCISIOBAHUM BEIIECTB M JIJII OOBSICHEHHUS XUMHUYCCKUX SIBJIC-
HUM, UMEIOIIUX MECTO B MPHUPOJIC MPAKTHUYECKON NEATEIBHOCTH YEJIOBEKA U B ITOBCE-
JITHEBHOM >KU3HU;

- chopMUPOBAaHHOCTH YMEHUW TTPOBOJUTH PACUETHI 0 XUMHUYECKUM (hopMyIam
¥ YPAaBHEHHSIM XUMHUYECKUX PEaKIUid ¢ UCTOJIb30BaHUEM (DM3MUECKUX BEJIWYUH (Mac-
Chl, 00b€Ma Tra30B, KOJIMYECTBA BEIIECTBA), XapAKTEPHUIYIONINX BEIIECTBA C KOJWYE-
CTBEHHOUM CTOPOHBI: PACUETHI MO HAXOXKJIECHUIO XUMHUUECKOU (hOpMYIIbI BEIIECTBA; pac-
4eThl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOJIYKTA PEaKIMH, €CJIU OJHO U3 HUC-
XOJHBIX BELIECTB JAHO B BUJIE PACTBOpPA C ONPEAECITCHHOM MACCOBOM JOJIEM PACTBO-



PEHHOI'O BELIECTBA WJIM JAHO B M30BITKE (MMEET NMPUMECH); pacueTbl MacCOBON WU
O00OBEMHON J0JM BBIXOAA NPOAYKTA PEAKIMH; pacueThl TEIUIOBOToO 3(ddexTa peakuui,
O0OBEMHBIX OTHOLIEHH Tra30B;

- ¢(hOpMHUPOBAHHOCTh YMEHMI MPOTHO3UPOBATH, AHAJTU3UPOBATH U OLIEHUBATH C
MO3UINI SKOJIOTHYECKON 0€30MacHOCTH IMOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHON
JESTEIbHOCTH YEJIOBEKa, CBSI3aHHOW C MepepadOTKOM BEIIECTB; HCIOJIb30BaTh MOTY-
YEHHBIE 3HAHMS JUIsl IPUHATUSA TPAMOTHBIX PELIEHUH MpOOJIEM B CUTyalUsAX, CBSI3aH-
HBIX C XMMHUECH;

- ¢(hOpMHPOBAHHOCTh YMEHHUI CaMOCTOSTENBHO IJIAHUPOBATh U MPOBOJIUTH XU-
MHUYECKHI SKCIIEPUMEHT (TOJIyUYEHUE U U3yUYEHUE CBOWCTB HEOPTAaHUYECKUX U OpPraHu-
YECKUX BELIECTB, KAYECTBEHHBIC PEAKLUN YTIEBOJOPOAOB PA3IMYHBIX KJIACCOB U KHC-
JIOPOACOAEPKAINX OPTaHUYECKUX BEIECTB, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a7ad 110
pacrno3HaBaHUIO HEOPTAaHUYECKUX U OPraHUYECKUX BEIIECTB) C COOIIOACHUEM MPaBUII
0e30macHOro oOpallleHusl ¢ BELIECTBAMHU M JIaDOpaTOPHBIM 000pYyJIOBaHHEM, (popmy-
JUPOBaTh LEIU HUCCIAEAOBaHUS, MPEAOCTABIATh B PA3IMUHON (hopme pe3ynbTaThl IKC-
MEpUMEHTA, AHAJIU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

- ¢(h)OPMUPOBAHHOCTh YMEHHUI OCYIIECTBIIATH LEJICHANIPABICHHBIA MMOUCK XHUMHU-
4yecKkoM MH(pOpMalMi B pa3IMYHbIX UCTOYHUKAX (HayyHas U ydeOHO-Hay4dHas JuTepa-
Typa, CpeicTBa MaccoBOM MH(popmanuu, cetb WHTEpHET U Ipyrue),KpuTHUYECKU aHa-
JU3UPOBATh XUMUYECKYIO0 MH(OpMaIuio, nepepadbarbiBaTh €€ U UCIOJIb30BATh B COOT-
BETCTBHUU C TTOCTABJICHHOM YUeOHOM 3a1aueii;

- ¢()OpMHUPOBAHHOCTh YMEHHMI OCO3HABaTh ONACHOCTh BO3JEHCTBUS Ha >KUBBIC
OpraHu3MBbl ONPEJIEICHHBIX BEIIECTB, [IOHUMAas CMBICI IIOKA3aTels MPEACIbHON JOIy-
CTUMOW KOHIIEHTpPALMH, U MOSACHATh Ha MPUMEPAX CIOCOObl YMEHbIIEHUS U IPEIOT-
BpalIEHUS UX BPEIHOTO BO3JICHCTBUS HA OPTraHU3M YEJIOBEKA.



2. CTPYKTYPA U  COJAEPXAHMUE OBIIEOBPA3OBATEJBHOM
JAUCHUTIJIINHBI
2.1. O0bem yueOHOI TUCHUILINHBI U BUAbI y4e0HO padoThl

Bup yueOHoi padoThI Ob6bem B
yacax
O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHONH AUCUMILTHHBI 79
B TOM YHUCIIE:
-110 BUJIaM y4EOHBIX 3aHITHI:
Jlexuuu, ypoku 38
JIabopaTopHble 3aHATHS -
[IpakTrueckue 3aHATHS 26
Koncynpranmmn )
CamocrosiTesibHasi padoTa 8
IIpome:xxyTounass arrecraums B opMe KOHTPOIbHOU padboThI (1 )
ceMectp), auddepeHImpoBaHHOrO 3a4eTa (2 ceMecTp).




2.2TeMaTu4yecKuii IJIaH U cofep:kanue yueoHou nucuuminnabl OY /1,13 Xumus

HaumenoBanue pa3- | Conep:kaHue y4eOHOr0o MaTepuaJa, 1a00paTopHble H IPpaKTHYeCKHE 3aHATHS, Oo0bem YpoBeHb Koapl
J1eJIOB U TEM caMoCTosITeIbHAs paboTa 00y4aloumerocs, Kypcopasi padora (mpoekr) (eciu JacoB OCBOEHUA KOMIleTeHI Ui, GopMHUPOBAHUIO
MIPEeyCMOTPEHBI), HHbIE BUbI y4e0HOIl pa0oThI B COOTBETCTBHMH € YUYeOHBIM KOTOPBIX COCOOCTBYET IJI€MEHT
MJIAHOM NMPOrpaMMbl
1 2 3 4 5
1 cemecTp 34 JIMYHOCTHEIE, METAIIPEAMETHBIE U
MpeIMETHBIC KOMIIETEHIIHHU B CO-
Pa3nes 1. OcHOBBI CTpPOeHMS BelllecTBA 6 otBercTBuu ¢ PI'OC cpemHero
o01ero oopazoBaHusl, yTBEp-
Tema 1.1. Conep:kaHue y4eOHOT0 MaTepHuasia 4 JIEHHOT0 TIPUKa30M MuHucTep-
Crtpoenue aToMoB cTBa 0Opa3oBaHus U HayKu PO ot
XUMHYECKHUX 3J1€- CoBpemeHHas Mozelb cTpoeHus aroMa. CUMBOIMYECKUN A3bIK XUMHU. XH- 2 17.05.2012 Ne 413
MEHTOB W HPHPOAA | \jyqeckuii seMeHT. DIIeKTpOHHas KOHQHrypauus atoma. Kmaccupuxarms
XUMHUMECKOM CBSIZN | vy ipgeckux 21€MEHTOB (s-, P-, d-smements). BanenTtHble 5meKTpoHEL Ba-
JIEHTHOCTH. DJIEKTPOHHAS MPUPO/Ia XUMUUYECKON CBS3U. DJIEKTPOOTPHUILA- 1
TETBLHOCTh. BUJBI XUMHUYECKON CBS3M (KOBAJIGHTHAs, MOHHAS, METaUIHye-
CKasi, BOJIOPOIHAs) M CTIOCOOBI €€ 00pa3oBaHUs
IIpakTnueckoe 3ansaTue Ne 1 Pemenue 3aganuii Ha UCTIONB30BaHUE XUMUYE-
CKOM CUMBOJIMKY Y Ha3BaHUI COEAMHEHHUI MO HOMEHKJIATYPE MEXyHAPOIHO-
ro COK3a TEOPETUUYECKONM M MPUKIAJHOW XUMHUU M TPUBHAIbHBIX Ha3BaHUI
JUTSI COCTABJICHHSI XUMUYECKUX (DOPMYJT JBYXaTOMHBIX COCTMHEHUN (OKCHJIOB,
Cynb(GUI0B, TUAPUIOB U T.I.) U IPYTHMX HEOPTaHUYECKHX COEAMHEHUU OT- 5 5
JIeTIbHBIX KJIaCCOB.
[IpakTueckue 3a1aHusl HA YCTAHOBJIEHUE CBSI3M MEXKIY CTPOECHUEM AaTOMOB
XMMHYECKHUX JJIEMEHTOB M MEPUOJMYECKUM H3MEHEHUEM CBOMCTB XHWMHYE-
CKHMX AJIEMEHTOB U MX COCIMHEHUI B COOTBETCTBHUHM C moJioxkeHnuem llepruoau-
YECKOU CUCTEMBI.
Tema 1.2. Conep:xxaHue yueOHOTo MaTepuaJia 2




Iepuoguyeckui
3aKO0H U TA0JHIA
JI.A. MenaeneeBa

Ilepronnueckas cucrema xumuueckux aemeHToB .M. MenneneeBa. @usu-
yeckuit cmbich [lepuoanueckoro 3akona .M. MenneneeBa. 3akoHOMEPHO-
CTH W3MCHEHHUS CBOWCTB XHMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH TIPO-
CTBIX M CIIOJKHBIX BEIICCTB B COOTBECTCTBHH C ITOJIOKCHHEM XHMHYSCKOIO
anemeHTa B Ilepuonnueckoit cucreMe. MUpOBO33pEHUYECKOE U HAYYHOE 3HA-
yenue [lepuoauueckoro 3akona /.M. MenneneeBa. [Ipornosst JI.1. Menne-
neeBa. OTKpBITHE HOBBIX XHMHYECKHX D3JIEMEHTOB. PerieHue mnpakTHKO-
OPUEHTHUPOBAHHBIX TEOPETHYECKUX 3aJ[aHUIl HA XapaKTepU3alUI0 XUMHYE-
CKHX 3JIEMEHTOB «MeTauTnuecKue/HeMeTaTHIECKIEe CBOMCTBA, dJIEKTPOOT-
PULIATEILHOCTh XUMHUYECKUX JIEMEHTOB B COOTBETCTBUM C UX JICKTPOHHBIM
CTPOCHHUEM M TIOJIOKEHUEM B MIEPUOJUYCCKON CHCTEME XUMUUYECKHUX JIEMEH-
toB [.1. Menneneeray

Pazgen 2. Xumuueckue peakuuu
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Tema 2.1. Tunsl
XHMHUYECKHUX pPeak-
119707

Coaep:xxanue yueOHOro MaTepuaJia

Knaccugukarus 1 THIIBI XUMHUYECKUX PEAKIHA ¢ y9aCTHEM HEOPTaHUYECKUX
BenlecTB. COCTaBIEHUE YPAaBHEHUIN pPEaKUUi COCIUHEHMS, Pa3JIOKEHNUs, 3a-
MeIIeHNs, 00MeHa, B T.4. peaKLMi roOpeHHsi, OKUCIEHUSI-BOCCTAHOBIICHUSI.
VYpaBHeHUs OKHCIEHUSA-BOccTaHOBIIEHUA. CTeneHp okuciaeHus. OKUCINTENb
u BoccraHoBUTENb. (COCTaBICHHME W  YPaBHUBAHUE  OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKLIUH METOOM 3JIEKTpOHHOro OanaHca. Oxuciu-
TEJIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU B IIPUPOIE, TPOU3BOIACTBEHHBIX IIPO-
1[ECCaxX U JKU3HEACATEIbHOCTH OPTaHU3MOB

IIpakTuyeckoe 3ansitue Ne2 KonnuecTBeHHbIE OTHOIICHHS B XUMHH. Oc-
HOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU U PACUEThl 110 YPABHEHUSM XU-
MHUYECKUX peakuuii. Mosib Kak eIuHUIAa KOJWYeCTBa BelecTBa. MoisipHas
Macca. 3aKOHbI COXPaHEHUsI MacChl U HHEPTrUU. 3aKoH ABoraapo. MonspHbIil
00beM razoB. OTHOCHTENbHAS TUIOTHOCTH Ta30B. PacueTsl mo ypaBHEHHSIM
XUMHUYECKHX PEaKIMi C HCIOJb30BAaHHEM Macchl, 00beMa (HOpMAalbHBIC
YCIIOBUS1) Ta30B, KOTMYECTBA BEIIECTBA

CamocrosiTesibHast padoTa CTyeHTa

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAepPKaHMe (CoAepKaAHNE MPUKIIATHOTO MOYJIA)




Tema 2.2. Daektpo- | Conep:xaHue yueOHOT0o MaTepuaJia 6
JIMTHYeCKas JUCCO-
UUALKSA U MOHHBIA | 1€OPHS DIEKTPOIMTHYECKON auccouranuu. MOHbL. DIEKTPOIMTHI, HEDIEK-
o6MeH TpoauThl. Peakunu nonHoro oomena. CocraBiieHue peakuii HOHHOTO ooMe- 9
Ha MYTEM COCTABJIEHUS HMX IMOJHBIX U COKPAIICHHBIX MOHHBIX YpPaBHEHUHU.
KucnotHo-ocHOBHBIE peaklMy. 3aJaHUsl Ha COCTABJICHNE HOHHBIX PEaKIIUM.
IIpakTuyeckoe 3anaTue Ne 3 CTpocHHE BEUIECTBA U XUMHUYECKHE PEAKITUU 2
IIpakTuyeckoe 3anaTue Ne 4
JlaboparopHas pabota « TUIIBI XUMHUYECKHUX PEaKIIHi».
HccnenoBanue TUoB (10 COCTaBY M KOJIMYECTBY UCXOTHBIX M 00pa3yIOLIUXCs 9
BEIIECTB) U MPU3HAKOB XMMHUECKUX peakiuii. [[poBeneHune peakuuii HOHHOTO
oOMeHa, ompezeNieHHe CpeIbl BOAHBIX PACTBOPOB. 3aJaHUs HAa COCTaBJICHUE
HMOHHBIX peakuuit
Pa3pen 3. CTpoeHue M CBOWCTBA HEOPTraAaHNYECKUX BelIEeCTB 16
Tema 3.1. Knaccudu- | Conep:kanue y4eGHOro MaTepuaia 4
Kallus, HOMEHKJIaTypa
¥ CTPOCHHUE HEOpra- [Tpenmer Heopranuueckod xumuu. Knaccudukanus HEOpraHM4YEeCKHX Be-
HITYECKUX BEIECTB miecTB. [Ipocteie u crnoxHble BemecTBa. OCHOBHBIE KIIACCHI CIOXHBIX Be-
meCTB (OKCHJBI, TUIAPOKCUIBI, KUCIOTHI, COJK). B3anMocCBsI3b HeOpraHnuue-
CKMX BEIIECTB. ATrperatHble COCTOSIHUs BeullecTBa. Kpucramimueckue u
aMmopdHbIe BelecTBa. THUIBI KPUCTAJTUTMUYECKUX PEIIETOK (aTOMHAs, MOJIEKY- 2

JsipHasi, MOHHAasl, MeTaJUIMyecKas). 3aBUCUMOCTh (PU3MUYECKUX CBOICTB Be-
IECTBA OT THMA KPUCTAIINYECKON pElIeTKU. 3aBUCUMOCTh XUMHUUYECKOM aK-
TUBHOCTH BEIIECTB OT BUJA XMMHUYECKOM CBA3U U THUIIA KPUCTAILIMYECKON
pemieTku. [IpuunHBl MHOrOOOpa3us BEIIECTB

JlnuHOCTHBIE, METanpeAMETHBIE U
npeaMeTHbIE KOMIIETEHIIUU B CO-
otBetcTBrU ¢ ®I'OC cpemgnero
obmrero obpazoBaHusl, yTBEp-
JKICHHOTO MPHKa3oM MuHUCTEp-
cTBa 0oOpa3oBaHus U HayKH PO ot
17.05.2012 Ne 413
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IIpakTuyeckoe 3ansitue Ne 5

Homenknarypa HeopraHM4ecKHX BEIECTB: HAa3BaHHUE BEILECTBA MCXOJS U3
WX XUMHYECKOH (DOPMYIIBI HIIM COCTABICHUE XUMHUYECKON (DOPMYIIBI HCXOIs
n3 Ha3BaHus BemiecTBa mo MexayHapoaHoi (MIOITAK) wnu TpuBmadpHOM
HOMEHKJIaType. PerieHne mpakTUYecKuX 3aJaHuil 1o KiacCu(pUKaluu, HO-
MEHKJIAType U XMUMHYECKUM (opMysiaM HEOPraHWYECKUX BEILIECTB pa3iny-
HBIX KJaccoB (yrapHblil ra3, yrJIGKHCIbIA ra3, aMMHUaK, TaileHas H3BECTb,
HeraieHas: U3BeCTb, MUThEBAs CO/AAa M JIPYrMX): Ha3blBaTh U COCTABIATH
(GOpMYJITbI XUMUYECKHX BEIIECTB, OMPEACIIATh MPUHAICKHOCTD K KJIAcCy.
Hctounuku xumuueckod uHbopManuu (CpeAcTB MaccoBOM HMH(OpMaIHH,
cetb UnaTepHeT M apyrue). [louck nadopmanuu 1Mo Ha3BaHUSAM, UACHTUDH-
KaTopaM, CTPYKTYpHBIM opMyiam

JlmgaHoCTHBIE, METapeIMETHBIC U
npeaMeTHbIE KOMIIETEHIIUU B CO-
otBetcTBUU ¢ ®I'OC cpegnero
obmero o6pazoBaHusl, yTBEp-
KJICHHOTO MPHKa3oM MuHUCTEp-
cTBa oOpa3oBaHus U HayKu PO ot
17.05.2012 Ne 413

Tema 3.2. ®usuko-
XUMHYECKHE CBOI-
CTBa HEOPTAaHMYECKUX
BCIICCTB

Conep:xanue yueOHOro MaTepuaJia

Mertamibl. O0mue Gu3nuecKue u XUMHUYECKHE CBOICTBa MeTaiuioB. Crioco-
OBl IMOJIYUCHHUA. 3HayeHre METAUIOB U HEMETAIOB B IIpUpoAC 1 KXKU3HCOCA-
TENIFHOCTH YeJIOBEKa M OpraHm3MoB. Koppo3usi MeTayuioB: BHIbI KOPPO3UH,
CITIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UH

Hemeramnpl. OOmue gusnyueckre M XMMHUYECKHE CBOWCTBA HEMETAIOB. Tu-
nuyHble cBoiicTBa HeMeTaiioB [V— VII rpynn. Knaccudukanus u HoMeHka-
Typa coeuHeHH HemeTaoB. KpyroBopoTbl OMOTE€HHBIX 3JIEMEHTOB B MpH-
pone

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIacCOB HEOPTraHNYCCKUX BCIHICCTB (OKCI/I'
AO0B, THAPOKCHUIAOB, KHUCJOT, cojiell u I[p) 3aKOHOMepHOCTI/I B HN3MCHCHHH
CBOMCTB IMPOCTBIX BCHIECCTB, BOAOPOJHBIX COGJIPIHGHI/IfI, BBICIIUX OKCHIOB H
THUAPOKCHUI0B

11




IIpakTnyeckue 3ansaTus Ne 6 CocraBieHue ypaBHEHHIH XUMHUECKUX peak-
LU{ C y4aCTUEM IIPOCTBIX U CIOKHBIX HEOPraHUYECKUX BELIECTB: METAJIIIOB
U HEMETAJUIOB; OKCUOB METaNIOB, HEMETANIOB U aM(OTEPHBIX 3IEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBaHUI U aM()OTEPHBIX TUAPOKCHIOB; HEOpTa-
HUYECKHUX COJIEH, XapaKTEPU3YIOLINX UX CBOWCTBA.

PemieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKMX 3aJaHM Ha CBOW-
CTBa, COCTaB, MOJIydeHHE U 0€30IacHOE HCIIOJIb30BaHUE Ba)KHEHIIUX HEOp-
TaHWYECKHX BEILECTB B OBITY M MIPAKTUYECKOHN JEATEIILHOCTH YEIOBEKa

Tema 3.3. nentu-
¢dukanus HeopraHu-
YECKHX BEILECTB

Conep:xanue yueOHOro MmaTepuajia

IIpakTuyeckoe 3ansaTue Ne 7

JlabopatopHasi padota «MneHTHduKanus HEOPraHMYECKHX BEIIECTB». Pe-
MEHUE SKCIICPUMCHTAJIbHBIX 3a/lad 10 XMMHWYCCKHUM CBOIICTBAM METAJUIOB U
HEMETAJJIOB, 10 PACIIO3HABAHWIO U TOJYYCHUIO COCITUHCHHUN METaIOB U
HEMCTAJIJIOB. I/IIIGHTI/I(l)I/IKaHI/Iﬂ HCOPraHN4YCCKUX BCHICCTB C UCIIOJIBb30BAHUCM
UX (QU3UKO-XMMHUYECKUX CBOWCTB, XapaKTEPHBIX KAUYCCTBCHHBIX PEAKIIHA.
KagecTBennsie peakiuu Ha cynbdar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha Ka-
THOH aMMOHWUSI.

IpakTnyeckoe 3ansaTue Ne 8 CBoiicTBa HEOPraHMYECKUX BEIIECTB

IIpomexyTOouHAs1 aTTeCTALMA —KOHTPOJIbHAsA padoTa

JlmgaHoCTHBIE, METapeIMETHBIC U
npeaMeTHbIE KOMIIETEHIIUU B CO-
otBetcTBUU ¢ ®I'OC cpegnero
obmero o6pazoBaHusl, yTBEp-
JKICHHOTO MPHKa3oM MuHUCTEp-
cTBa 0oOpa3oBaHus U HayKu PO ot
17.05.2012 Ne 413

2 cemecTp

Pazngen 4.

CTpOCHHe U CBOiicTBAa OpPraHn4€CKUuX BEIIECTB

22

Tema 4.1. Knaccudu-

Conep:xanue yueOHOro MmaTepuajia
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Kallusi, CTPOCHUE U
HOMEHKJIaTypa opra-
HUYECKHUX BEUIECTB

[losiBiieHME U pa3BUTHE OPraHUYECKOM XUMUHU Kak Haykd. [Ipeamer opranu-
4ECKOM XMMHUHU. MeCTO U 3HaUYeHNEe OPraHUYECKOM XUMHUH B CUCTEME €CTe-
CTBEHHBIX HayYK.

XHUMHUYECKOE CTPOCHHUE KaK MOPSAJOK COCIMHEHMsSI aTOMOB B MOJIEKYJIE CO-
IJIACHO UX BAJIEHTHOCTU. OCHOBHBIE MTOJIOXKEHUSI TEOPUH XUMUYECKOTO CTPO-
€HUs opraHudeckux coeauHeHuit A.M. bytiepoBa. YriepoaHslii ckener op-
TFaHUYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOIO
cTpoenusi Moiyekyn. M3omepust u uzomepsl. [lonstne o (yHKIMOHATHHOMN
rpynne. Pagukan. IlpuHnune! kinaccuukanuyl OpraHMueCKUX COEIUHEHHH.
MexnyHapoaHass HOMEHKJIATypa M IPUHUMUIIBI HOMEHKJIATypbl OpraHHYe-
ckux coenuHeHui. [TonsaTHe 00 a30TCoAEpKAIMX COSAUMHEHUX, OHoIornye-
CKM aKTUBHBIX BelleCcTBax (yriaeBojax, xKHUpax, Oeyikax U Jp.), BBICOKOMOJIE-
KYJISIPHBIX CO€MHEHUSAX (MOHOMED, OJIUMEp, CTPYKTYPHOE 3BEHO)

IMpakTnyeckoe 3ansaTHe Ne 5 HoMmeHkiarypa OpraHUYeCKUX COCTUHCHUIN
OTJIENIBHBIX KIJIACCOB (HACBIIICHHBIC, HCHACBIIIICHHBIC U aPOMATHUECKUE YT-
JICBOJIOPOJIBI, CIIUPTHI, (DEHOJIBI, alIbJETHU/IbI, KETOHBI, KAPOOHOBBIC KHCIIOTHI
u 1p.) CocraBiieHHe MOJHBIX U COKPAIIEHHBIX CTPYKTYpPHBIX (hopmyn opra-
HUYECKUX BEIICCTB OT/EIBHBIX KJIACCOB, HCIIONB3YysI WX HAa3BaHUS IO CHCTE-
MaTHYECKOW M TPUBHUAIBHOW HOMEHKIAType (3TWUIIEH, alleTHIICH, TIIUIEPHH,
dbenon, GpopManpaerui, yKCycHas KUCIO0Ta, TIHMIMH). PacueTsl mpocreitieit
(bOpMyJIBI OPraHUYECKON MOJIEKYJIBI, HCXO/IS M3 DIEMEHTHOTO cocTaBa (B %)

JlmgaHoCTHBIE, METapeIMETHBIC U
npeaMeTHbIE KOMIIETEHIIUU B CO-
otBetcTBUU ¢ ®I'OC cpegnero
obmero o6pazoBaHusl, yTBEp-
JKICHHOTO MPHKa3oM MuHUCTEp-
cTBa oOpa3oBaHus U HayKu PO ot
17.05.2012 Ne 413

Tema 4.2. CBoiicTBa
OpPTaHHYECKHUX CO-
e INHEHUN

Conep:xxanue yueOHOT0 MaTepuaJia

12

DU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKHUX COCIMHEHUM OTAEIbHBIX
KJIacCOB (OCOOEHHOCTH KJIacCU(pUKALMM U HOMEHKJIATYpbl BHYTPHU KJlacca;
TOMOJIOTHUECKUN psAl U o01ast hopMyia; nuzomepus; GU3NIeCKue CBONCTBA;
XUMHUYECKHE CBOMCTBA; CTIOCOOBI MOTYUYEHUS):

— TpeJenbHbIe YIIIEBOAOPOAbI (aJKaHbl U LUKIIOANKaHbl). ['opeHne MeTaHa
KaK OJUH M3 OCHOBHBIX HCTOYHHKOB TE€IJla B IPOMBILIUIEHHOCTH U OBITY.
CaolicTBa IPUPOAHBIX YITIEBOJOPOIOB, HAXOKIEHUE B IIPUPOJE U MPUMEHE-
HUE aJIKaHOB;

— HempeJeNbHbIe (aJIKEHBl, aJIKUHBI M aJKaJueHbl) U apOMaTHYECKUE YIIIEBO-
nopozasl. ['opeHne aneTmieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO ILIaMe-
HU JUTS CBapPKH U PE3KH METAIIJIOB

JIMYHOCTHBIE, METAIIPEIMETHBIC 1
npeMeTHbIE KOMIIETEHIIHU B CO-
otBetcTBUU ¢ ®I'OC cpemgnero
obmero odpazoBaHusl, yTBEp-
JJIGHHOTO MPHKa3oM MuHUCTEp-
cTBa 0Opa3oBaHust U HayKH PO ot
17.05.2012 Ne 413
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— KHUCIIOPOJICOAepKAIIIE COCTUHEHUS (CIUPTHI U (hEHOJIBI, KApOOHOBBIE KHC-
JOTBl U 3UPHI, ANBACTUABI U KETOHBI, XUPBI, YIIeBojbl). [IpakThueckoe
NPUMEHEHHE STHJICHIJIMKOIS, TinlepuHa, peHona. [Ipumenenue Gpopmanpmae-
THJIa, aleTalbAETH/Ia, YKCYCHON KUCIOTHI. MblIa KaK COJIHM BBICIINX KapOOHO-
BBIX KHCJIOT. MoroIye CBOHCTBa MbLIa

— a30TCOJeprKaIie COSANHEHUS (AaMUHBI M aMUHOKHUCIIOTHI, Oenkn). Bricoko-
MOJICKYJISIDHBIE COCIMHEHUS! (CHHTETHYECKHE M OHOJOrMYeCKU-aKTHBHBIC).
Mounomep, nonumep, CTpyKTypHOe 3BeHO. [lonmmmepusanus THineHa Kak oc-
HOBHOE HAaIIPaBJIEHUE €r0 NCIOIb30BaHMU.

['eHeTnveckas CBSA3b MEXKy KIIACCAMHU OPTaHUYECKUX COCTUHEHUH

IIpakTuyeckoe 3ansitue Ne 6 CBoiCTBa OpraHWYECKUX COEIUHEHUI OT-
JENBbHBIX KJIACCOB (TpUBHANbHAS M MEXAYHApoIHAas HOMEHKIATypa, XUMH-
YECKUE CBOMCTBA, CIOCOOBI MOJTYYCHHS): NMpeAeibHbIe (JIKaHBI M IHKIIO-
aJKaHbl), HEMpeIeIbHbIe (aJIKEHBI, AIKMHBI U aJKaJAUEeHbl) U apOMaTUYECKue
YTIICBOIOPOBI, CIIUPTHI U (PEHOJIBI, KAPOOHOBBIC KUCIOTHI U A(UPHI, allbJe-
TUbl U KETOHBI, aMUHBl 1 AMUHOKHUCIIOTBI, BBICOKOMOJIEKYJISIPHBIE COEIUHE-
HUA. 3aJjaHusl Ha COCTaBJIEHUE YPaBHEHUN XUMHYECKUX PEAKIUN C yIacTHEM
OPraHUYECKHUX BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

IIpakTnuyeckoe 3ansaTue Ne 7 CocraBieHue cxeM peakuuid (B TOM 4Yuciie 1Mo
MIPEUIOKEHHBIM IEMOYKaM TPEBpAIleHUH), XapaKTepU3YIOIUX XUMHUYECKUe
CBOMCTBAa OpraHMYECKUX COEAMHEHUH OTIENbHBIX KJIAcCOB, CIIOCOOBI UX IO-
Jy4EHHUS U Ha3BaHUE OPraHUYECKUX COCIWHEHUH 110 TPUBHAJIBHOW WIIM MEX-
JYHAPOAHOW CHCTEMATHYECKOW HOMEHKIIATYpE.

Pemrenne npakTUKO-OpHEHTHPOBAHHBIX TEOPETUYECKUX 33JIaHUN Ha CBOMCTBA
OpPraHWYECKHUX COETMHEHUH OTIEIbHBIX KJIACCOB

Tema 4.3.

Conep:xanue yueOHOro MmaTepuajia

JlmgaHoCTHBIE, METapeIMETHBIC U
npeaMeTHbIE KOMIIETEHIIUU B CO-
otBetcTBUU ¢ ®I'OC cpegnero
obmero o6pazoBaHusl, yTBEp-
JKICHHOTO MPHKa3oM MuHUCTEp-
cTBa oOpa3oBaHust U HayKu PO ot
17.05.2012 Ne 413
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Wnentudukanus op-
TaHUYECKUX BEIIECTB,
WX 3HAYCHUE U MPH-
MEHEHHE B OBITOBOM U
IIPOM3BOJICTBEHHOM
JIEATEIIbHOCTHU YEJI0-
BEKa

Buoopranmnueckue coeaunenus. [Ipumenenne u Ouojgoruyeckas poib yrie-
BOJ10B. OKHUCIIEHHE YTJIEBOJAOB — HMCTOYHHK SHEPIHM >KHUBBIX OPraHH3MOB.
Ob6nacTu mpuMeHEeHUs1 aMMHOKHCIOT. [IpeBpamienust 6elIKoB MUIIM B Opra-
Hu3Me. buonoruueckue ¢pynkunu 6enkoB. buonornueckue GyHKIMH KUPOB.
Ponb oprannueckoil XMMuM B peIeHNH Ipo0JIeM MUILEBOH 0€301MacHOCTH

Posb opranudeckoil XMMHUM B peIIEHUH MPOOJIEM PHEPreTHUecKoi Oe3omac-
HOCTH, B Pa3BUTUHU MEJIUIMHBI, CO3[JAHUN HOBBIX MaTEpHAJIOB, HOBBIX MCTOY-
HUKOB 3HEpruu (a1bTepHATUBHBIE MCTOYHUKH HEPruM). OMacHOCTh BO3/EH -
CTBMsI Ha XMBBIE OPraHU3Mbl OPraHUYECKHUX BEILECTB OT/AEIbHBIX KIJIACCOB
(yriaeBomopoapl, CiupThl, (DEHOJBI, XJIOPOPTaHMUECKUE MPOU3BOAHBIC, Allb-
JeTUAbI U Ap.), CMBICI IIOKa3aTels NPeJesIbHO JOYCTUMON KOHIEHTpAIUuU

JlmgaHoCTHBIE, METapeIMETHBIC U
npeaMeTHbIE KOMIIETEHIIUU B CO-
otBetcTBUU ¢ ®I'OC cpegnero
obmero o6pazoBaHusl, yTBEp-
JKICHHOTO MPHKa3oM MuHUCTEp-
cTBa oOpa3oBaHus U HayKu PO ot
17.05.2012 Ne 413

Paszgen 5.

Kunernyeckue u TepMOIMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHUYECKUX pPeaKkIuii

CKOpOCTL XUMHNYC-

Conep:xanue yueOHOro MaTepuaJia
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CKMX PEaKLUM.
XUMHUYECKOE PaBHO-
BECHE

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (aKTOPOB: MPHUPOJIBI pe-
arvupyrolrx BEHIECTB, KOHIIEHTPAIIMN PEarupyrolux BEIIECTB, TEMIepary-
pBI U TUIOMIAIN PEAKIIMOHHOW MOBEPXHOCTH. TerioBbie dh(EKTh XuMHuUe-
CKHX peaklMil. IK30- U SHIOTEPMHUUECKUE, PEAKIUH.

OO6paTuMOCTh peakIuii. XMMUUYECKOe PAaBHOBECHUE M €T0 CMEIIEHUE O/ JICH -
CTBUEM Pa3NUYHBIX (DAKTOPOB (KOHIICHTpAIUSI PEAareHTOB WM MPOIAYKTOB
peakiuu, JTaBjeHWEe, TeMIeparypa) Ui CO3JaHUs ONTHMAIbHBIX YCIOBUU
IIpOTEeKaHus XuMuieckux npoueccos. IIpunnun Jle Ilarense

IpakTnyeckne 3ansaTuss Ne 8 PelieHue mpakTUKO-OPHUEHTUPOBAHHBIX 3a-
JMaHuil Ha aHanM3 (PAKTOPOB, BIUAIOIIMX HA MU3MEHEHHE CKOPOCTH XHUMUYe-
CKOH peaklMy, B T.4. C HO3ULMI 3KOJOTHYECKH 11€TIECO00PA3HOT0 OBEICHUS
B OBITY U TPYAOBOH NEATEIHHOCTH B IIENIAX COXPAaHEHUS CBOETO 310POBbs U
OKpYKarollel NpUpOJHON cpeapl. PenieHne MNpakTUKO-OPUEHTHPOBAHHBIX
3a7aHuil Ha npuMeHeHue npuHiuna Jle-Illatenbe nis HaxoXAeHUsT HanpaBs-
JICHUSI CMEIICHUS PAaBHOBECHUS XUMHUYECKOW peaklnd W aHauu3 (PaKTopoB,
BIIMSIOIIMX HA CMEUIEHUE XUMHYECKOTO PaBHOBECHS

Pa3pnen 6.

PacTBOpbI

Tema 6.1.
[TonsiTue o pacTBOpax

Conep:xxanue yueOHOTo MaTepuaJia

PactBopenue kak ¢usnko-xumuueckuil npouecc. PactBopsl. Cioco6s! npu-
TOTOBJIEHHsI PacTBOpoB. PacTtBopumocts. MaccoBas 10Js1 pacTBOPEHHOIO
BeniecTBa. CMBICH MOKa3aTels MPEAEIBHO TOIMYCTUMOM KOHIIEHTPALMH U €r0
UCIIOJIb30BAaHUE B OLICHKE KOJIOIMUECKON OE30IaCHOCTH.

[TpaBuiia 3KOJIOTUYECKHU I1€JIeCO00Pa3HOrO MOBEACHUS B OBITY U TPYIOBOMU
JIEATEIbHOCTH B LIEJIAX COXPAHEHMsI CBOETO 3J0POBbs M OKPYXKArOLIEH IMpu-
POJIHOM cpeabl; OMACHOCTh BO3IECHCTBHS Ha JKUBBIE OPTaHU3MBI ONPEEIICH-
HBIX BEIIICCTB.

Pemenne npakTHMKO-OPHMEHTUPOBAHHBIX PAaCUYETHBIX 33JaHUKA HAa pPacTBOPHI,
UCIOJIb3yeMbI€ B OBITOBOM U MPOU3BOJICTBEHHOM JIEATEIILHOCTH YeIOBEKa

JlmgaHoCTHBIE, METapeIMETHBIC U
npeaMeTHbIE KOMIIETEHIIUU B CO-
otBetcTBUU ¢ ®I'OC cpegnero
obmero o6pazoBaHusl, yTBEp-
JKICHHOTO MPHKa3oM MuHUCTEp-
cTBa oOpa3oBaHus U HayKu PO ot
17.05.2012 Ne 413
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IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/lepP:KaHue (CoAepKaHue IPUKJIATHOTO MOTYJIs)

Pasznen 7. XuMus B ObITY ¥ IPOU3BOJACTBEHHOM 1€ATEJILHOCTH YeJI0BeKa 4
Xumus B ObITY U Conep:xanue y4eOHOT0 MaTepHuaa
MIPOU3BOACTBEHHOMN
JEeATETBPHOCTH Yelio- Hogeiime nocTrkeHUs XUMHUYECKONM HAyKH M XUMHYECKOW TEXHOJIOTHU.
BEeKa Ponp xuMum B oOecriedeHUH 3KOJIOTHYECKOM, DYHEPTreTHUYSCKONH M IHUIIEBOMN
0€30MMacCHOCTH, Pa3BUTUM MEIUIMHBL. [IpaBmiia mowicka M aHAJM3a XUMUYE- 2 1

CKOM MH(pOpMaIMM U3 Pa3IMYHBIX UCTOYHUKOB (HayuyHass M y4yeOHO-Hay4yHas
JIUTEpaTypa, CpecTBa MaccoBoi nHGopMaru, cetb HTepHET)

IIpakTnyeckoe 3anaToe Ne 9 Ilouck u aHanu3 KeicoB 0 NPUMEHEHUU XU-
MHUYECKHX BEIIECTB M TEXHOJOTHH C yd4eToM Oymymied mpodecCHoHaTbHON
JEATEIbHOCTH 10 TeMaM: BaXKHEHIINE CTPOUTENIbHbIE MaTepHalibl, KOH-
CTPYKUOMOHHBIC MAaTCpuajibl, KpaCKu, CTCKJIO, KEpaMHWKa, MATCPUAJIbl IJId
ANIEKTPOHHMKH, HAHOMATEPHUAJIbI, TEKCTUIILHBIE BOJIOKHA, HCTOYHUKH HEPTHUH, 2 2
OpTraHU4Y€CKUC U MHUHCPAJIBHBIC y,[[O6p€HI/I$I, JICKApCTBCHHBIC BCIICCTBA, OFbI-
TOBast XUMHUS.

3ammra: IlpencraBneHue pe3ysiabTaToOB pelleHUs KeHcoB B (opme MUHH-
JTIOKJIaJla ¢ Mpe3eHTalnen

CamocrosiTesibHast padoTa CTyJeHTa 6 3

IIpomexyTouHasi aTTeCTANMA N0 JUCHUILTHHE (1] PepeHIUPOBAHHBIH 3a4eT) -

Bcero 72

Jist XapakTepUCTUKU YPOBHS OCBOEGHUS YUeOHOTr0 MaTepuaa UCIOJIb3YIOTCS Cleyrolue 0003HaueHus:
1. - o3HaKoMMTENBLHBIN (Y3HABAHHE M3yYEHHBIX OOBEKTOB, CBOMCTB);

2. - pCHpOILYKTI/IBHHﬁ (BBIHOJ'IHCHI/IC ACATCIIBHOCTH I10 06p3.31_[y, HHCTPYKIMU, MCTOAUYCCKHUM PCKOMCHIAHUAM HUIIN HO)IpyKOBOI[CTBOM);
3. - HpOHYKTHBHBIﬁ (HJ'IaHI/IpOBaHI/Ie M CaMOCTOATCIIBHOC BBIITIOJTHCHUE ACATCIbHOCTHU, pCHICHUC HpO6J’IeMHI)IX, CUTYallTUOHHBIX SaﬂaHHﬁ).
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3.YCJIOBUSA PEAJIM3AIINA PABOYEN MMPOI'PAMMBI
OBIIEOBPA30OBATEJIbHOU JUCHUIIJINHBI
3.1 MarepuajbHO-TEXHHYECKOE 00ecnedeHue

[Ipu peamuszanuu o00pa3oBaTENbHOW MPOrPaMMbl IO CHEIHATIBHOCTU
08.02.01 CtpouTenbCcTBO M 3KCIUTyaTalrs 3JaHUA U COOPYKEHUN HCIIONIb3YHOTCS
CJIeIyIolMe KOMIIOHEHThl MaTepUaJIbHO-TEXHUYECKOM 0aszbl Uil HU3Yy4YeHUSs
JTVCUUTUIAHBI.

Yuebnas ayautopus 18 nHa 30 mocamodHBIX MECT IS IPOBEIACHUS
y4eOHBIX 3aHATUN BCEX BUAOB (B T.4. IPAKTUUYECKON MOATOTOBKH O0YYAIOIINXCS),
IPYNIOBBIX M WHAUBUAYAJIBHBIX KOHCYJIbTAllM, TEKYyIIEr0 KOHTPOJS U
MPOMEXYTOUHOM aTTectauumu 1o azapecy yia. I[lpsaumnuukoBa n.14 ctp. 6
yueOHbIi kopryc 21. [lepcoHanbHbI KOMIBIOTEP C BBIXOJOM B MHTEPHET, IKPaH
IUIA TIPOEKTOpa, JOCKa MapKepHas, MPOEKTOp, 2 KOJOHKH, y4eOHBIE CTOJIBI,
YUYEHUYECKHUE CTYJIbs, KJIaBUATypa, KOMIbIOTEPHAs MBbIIlb, HATJISHbIE TTOCOOMS,
IJ1aKaThI.

Jlexktmonnbie aymutopun 31 w 15 mo 120 mocagoyHBIX MecCT.
[lepcoHalIbHBIN KOMIIBIOTEP C BBIXOJIOM B MHTEPHET, SKPaH ISl IPOEKTOpa, J0CKa
MapKepHas, MPOEKTOp, 2 KOJOHKH, y4eOHBIE CTOJbI, yYUYEHWYECKHUE CTYIbs,
KJIABUATypa, KOMITBIOTEPHAs MbIIb, HATJSHBIE MOCOOUS, IJIaKaThl, CTEHBI 1O
aapecy yi. [psaumnaukoBa a.14 ctp. 6 yueOHsbIi kopiyc 21.

[Tomenienue asst CaMOCTOSTENBHOM pabOThl 00yYaroIUXCsl, ay JUTOpHs 6, ¢
BBIXOJIOM B ceTh «VHTEpHET» M JOCTYNOM B 3JIEKTPOHHYIO HH(OPMALUOHHO-
00pa3oBaTeNIbHYIO Cpely YHUBEpCUTETA 1O aapecy yi. [Ipsuuinukosa a.14 cTp.
6 y4eOHbIil KOpmyc 21, cnernuanu3upoBaHHass MeOeNb: CTOJBl YYCeHHUECKue — 6
mT., CcTyapss — 12. TexHuueckue cpeactsa oOOydeHUST M MaTepUaIb:
IIepcoHaJIBHBIE KOMITBIOTEPHI C BBIXOJIOM B HHTEPHET
— 6 .

[Tomerienue U1 caMOCTOATENBbHON paboThl oOyuatomuxcs — LlenTpanbHas
HayuyHas 6ubnuotexka umenun H.U. XKene3nosa no agpecy JluctBeHHuuHas anes,
2, xopm. 1, — yuTaNbHBIE-KOMITBIOTEPHBIE 3kl (Ha 50 MOCAaTOYHBIX MECT) C
BBIXOJIOM B MHTEPHET.

Ilepeuenv ne 00x00UMbBIX KOMNIEKMOE JTUUEH3UOHHO20 NPOZPAMMHO20
obecneuenus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word,
Microsoft Office PowerPoint, Microsoft Access 2007),Onepaiinonnast crucreMa
Microsoft Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft
Office 365, AntuBupyc Kacnepckwii.

2.1. YueOHass Jureparypa W pecypcbl HH(POPMAIMOHHO-
o0pa3oBaresibHON CpeAbl YHMBEPCHTETA, BKJKWYAs IMepeYyeHb Y4eOHO-
METOANYECKOro odecrnevyeHust AJsi CaMOCTOSTEIbHON PadoThl 00yYAKOIIUXCH

o JTUCHMUIIIMHE

18



OcHoBHas quTEpaTypa:

1. IIpecc, . A. O6mas xumus : yaeoHoe nocodue s crio / Y. A. Tlpecc. — CaHkT-
[TeTepOypr : Jlans, 2021. — 496 c. — ISBN 978-5-8114-7073-0. — TexcrT :
JIEKTPOHHBIH // JIaHb : 3JCKTPOHHO-OMOINOTEYHAS CHCTEMA.
2. JlutBunoBa, T. H. OOmas u Heopranuueckass XuMus : yaeOHoe mocoOue Jijis crio /
T. H. JIurBunosa, M. I'. JIurBunosa ; [lox o6mieit penakiueit T. H. JIuTBuHOBOM. —
Canxrt-IletepOypr : Jlanp, 2022. — 212 ¢. — ISBN 978-5-8114-8667-0. — Tekcr :
AJIEKTPOHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
3. T'ameena, O. C. ®usnyeckas ¥ KOJUIOWIHAS XUMUS : ydeOHOe mocobue AJist cro /
O. C. I'ameeBa. — 6-e uzn., crep. — Cankr-IletepOypr : Jlans, 2021. — 328 c. —
ISBN 978-5-8114-7713-5. — Texcr : anekTpoHHbIH // JIaHb : 37EKTPOHHO-
oubmmoteunas cucrema. — URL:
4. Hurmarymius, H. I'. JlabopaTopHabie paOoThl 0 (hU3HUECKO 1 KOJUIOUAHOMN
xumuu : yueoHoe nocoodue qis cno / H. I'. Hurmatynnun, E. C. 'anueBa. — CaHkT-
[TerepOypr : Jlans, 2021. — 140 c. — ISBN 978-5-8114-6895-9. — Tekcr :
AIIeKTPOHHBIH // JaHb : 37eKTPOHHO-OMOINOTEYHAS CHCTEMa

5.Anekcanaposa, J. A. Heopranuueckasi xumusi. TeopeTUdecKkre OCHOBBI U
1a00paTOPHBIN MPAKTUKYM : Y4eOHUK Juist crio / J. A. AnekcaHapoBa. — 2-€ u3/l.,
crep. — Cankr-IletepOypr : Jlanp, 2021. — 396 ¢. — ISBN 978-5-8114-8214-6. —
Tekcrt : anexTponHsbIit // JIaHb : 3MEKTPOHHO-OMOIMOTEYHASI CUCTEMA. .
6. Kanyctuna, A. A. O6mias u Heoprauudeckasi xumusi. [IpakTukyM : yueoHOe
nmocobue st crio / A. A. Kanycrura, U. I'. Xansuenko, B. B. JIubanos. — 2-¢ u3.,
crep. — Canxkr-IlerepOypr : Jlans, 2021. — 152 ¢c. — ISBN 978-5-8114-8887-2. —
Tekcrt : anexTpoHHbIi // JIaHb : 3EKTPOHHO-ONOIMOTEYHASI CUCTEMA.
7. Tlpecc, U. A. Oprannueckas xumus : yueOHoe nocobue ains cro / M. A. Ilpecc. —
2-e u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 432 c. — ISBN 978-5-8114-
8976-3. — TekcT : anexkTpoHHbIN // JIaHb : 2IeKTPOHHO-OMOIMOTEeYHAs CUCTEMA.

JlonoiHMTE ILHAA JTUTEPATypA:

1. TaiigykoBa, b. M. Texnuka u TeXHOJIOTHUS Ta0OPATOPHBIX PadoT : yueOHOE

nocobue st cro / b. M. TalinykoBa. — 6-€ usn., crep. — Cankt-IletepOypr :

Jlanp, 2021. — 128 ¢c. — ISBN 978-5-8114-7448-6. — TekcT : 2NEKTPOHHBIH //

JlaHb : 351eKTPOHHO-OMOIMOTEYHAS! CUCTEMA.

2. Kanyctuna, A. A. O6mias 1 Heopranudeckasi xumusi. [IpakTukyM : yueoHoe

nmocobue st crio / A. A. Kanycruna, U. I'. Xansuenko, B. B. JIubanos. — 2-¢ u3.,

ctep. — Cankr-IlerepOypr : Jlanp, 2021. — 152 ¢. — ISBN 978-5-8114-8887-2. —

Tekcr : anexTpoHHsblt // JIaHb : 2MEKTPOHHO-OMOIMOTEYHAs! CUCTEMA. —

3.lleromuxuna, H. A. O6mas xumus : yaue6nuk s cro / H. A. lleronuxuna, JI. B.

MunaeBckas. — Cankr-IletepOypr : Jlans, 2021. — 164 c. — ISBN 978-5-8114-

6897-3. — Tekcrt : anexTpoHHbIH // JIaHb | 2IEKTPOHHO-OMOIMOTEYHAS CUCTEMA. .
4.Pe3nnkoB, B. A. COopHUK 3a/1a4 U YIIPAXKHEHUH TI0O OPTaHUYECKON XUMUH '

yaeOHoe nmocooue s cro / B. A. PesnukoB. — Cankrt-IletepOypr : Jlans, 2021. —

336 c. — ISBN 978-5-8114-6514-9. — TekcT : s1ekTpoHHBIN // JIaHb : 37€KTPOHHO-

OMOIMOTEYHAs CUCTEMA.
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Y4eOHO-MeToAUYeCKIEe MATePHAJIbI:

1. Metoaudeckue yka3zaHUs K MPaKTHYCCKHM/Ia0opaTOpHBIM paboTam
(Onexrponnsiit pecypc)/ Koposun HO.U., I'opoxos JI.B., — MockBa: PI'AY-
MCXA, 2021 — O5bC —«PI'AY-MCXA»

HuTepHeT — pecypcsl

DNEeKTPOHHO-OMOIMOTeUHAs cuctrema PIAY-MCXA um. KA.
Tumupsizena (nanee DbC) carit www.library.timacad.ru

Hayunas DIIEKTPOHHAS oubIMoTeKa «KubepJlennnka» -
https://cyberleninka.ru/

CereBas 25IeKTpOHHAs1 OMOJIMOTEKA arpapHbIX BY30B -
https://e.lanbook.com/books

ObpasoBarenbHble pecypchl MHTepHeTa. Xumus : cailit. — URL:
http://www.alleng.ru . — Pesxxum goctymna: cBOOOIHBIN. —TEKCT : 3IIEKTPOHHBIH.
Enunas  komiekuus mudpoBblx  oOpaszoBarenbHbiX. . cait. — URL:

http://www.school-collection.edu.ru — Pexum moctyma: cBoOOgHBIA. — TeKCT
3JIEKTPOHHBIN.

Komnekmust «EcTecTBeHHOHAy4YHBIE ASKCHEPUMEHTBI»: xumus : cauT. — URL:
http://experiment.edu.ru . — Pexxum octyna: cBoOOaHBIH. — TekcT

. DJIEKTPOHHBIN.
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4 KOHTPOJIb MU OIEHKA PE3YJbTATOB OCBOEHHS YUYEBHOH

JACHUTILIAHBI
4.1.

®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaTsl 00yyeHus

@DopMbI U METObI
KOHTPOJISI U OLIEeHKH
pe3yabTaTOB 00yUYeHHs

JUYHOCMHbIE:

- OCO3HaHWE OOYYAIOIIUMHUCS POCCHHCKON TpaKIaHCKOW HICH-
THYHOCTH;

- TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSITEIILHOCTH M CAMOOIIpEe-
JICJIICHUIO;

- HAJIMYME MOTHBAIIUN K O0YUEHUIO U TUYHOCTHOMY Pa3BUTHIO;

- IICJICHANIPABJICHHOE Pa3BUTHUE BHYTPEHHEW MO3UUMU JIMYHOCTH
Ha OCHOBE JYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEHM HapoaoB Poccuiickon
®e- gepauny, UCTOPUYECKUX W HALMOHAIBHO-KYJIBTYPHBIX TPaIULIHM,
dbop- MHUpPOBaHHWE CHCTEMBbl 3HAYMMBIX  I[EHHOCTHO-CMBICIOBBIX
YCTAHOBOK, aH- THUKOPPYILHMOHHOTO MHMPOBO33PEHUS, IMPABOCO3HAHMS,
9KOJIOTHYECKON KYJIbTYphl, CIOCOOHOCTH CTaBUTh L€ U CTPOUTH
JKU3HCHHBIC IIJIAHEL;

- YYBCTBO TOPJOCTHM M YBAXEHUS K UCTOPUU U JOCTHKEHUSIM
OTEYECTBEHHON XMMUYECKON HAYKH; XUMUYECKH TPAMOTHOE MOBEJECHUE B
npoecCHOHANBHOM AESITENbHOCTY M B OBITY MpU OOpalieHUHu C
XMMHYECKUMH BEILIECTBAMH, MaTEPUAIaMU U MPOLECCAMMU;

- TOTOBHOCTb K IPOJODKCHHIO OOpa30BaHUS M TOBBIIICHUS
kBa(puKanuy B U30paHHOM TNpPOQPECCHOHAIBHON JESATENbHOCTH |
00BEKTUBHOE OCO3HAHHUE POJIM XUMUYECKIX KOMIIETEHIIHI B 3TOM;

- YMEHHUE UCIOJIb30BaTh JTOCTUKEHUS COBPEMEHHON XMMHUYECKOMN
HAyKH M XUMHUYECKUX TEXHOJOTMM M7 TOBBIIIEHUS COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO  pPa3BUTUS B  BBIOpaHHOW MpodecCHOHATBHOM
JIEATEIbHOCTH;

Memanpeomemuuole:

- OCBOCHHBIE O0YYAIOIIMMUCSA MEXKIPEIMETHbIC TIOHATUS U YHU-
BepCcabHbIC YUeOHBIC NEHCTBUS (pEryIsTUBHBIC, TTO3HABATEIIbHBIC, KOM-
MyHHUKaTHBHbBIC);

- CITOCOOHOCTH UX HCIIOJB30BaHUS B IO3HABATCILHOM M COIHANIb-
HOM IIPAKTUKE, TOTOBHOCTBH K CAMOCTOATENIBHOMY IUIAHUPOBAHUIO U OCY-

IIECTBJICHUIO  Y4eOHON  JESITeNbHOCTH, OpraHu3aluud  y4eOHOro
COTPY/IHU-YECTBA C MEJarorn4ecKuMu pabOTHUKAMU U CBEPCTHUKAMHU, K
y4acTUI0O B IOCTPOEHUH  HHIUBUAYAIbHONW  0Opa3oBaTeiabHOU

TPAeKTOPHH;
- OBJIAZICHUE HABBIKAMH YYE€OHO-HMCCIIEI0BATEIbCKON, MPOSKTHON
UCOIMAIILHOM NI TENbHOCTH,
UCIIOJIb30BaHUE PA3JIMYHBIX BHJIOB TIO3HABATEILHOW JICATEIHHOCTH U
OCHOBHBIX  HWHTEIJIEKTyaJbHBIX  omepanuii  (TOCTAaHOBKM  3ajayu,
bopMyIUpOBaHUS THIOTE3, aHAIM3a W CUHTE3a, CPaBHEHHUSA, 0OOOIICHUS,
CUCTEMAaTU3aIlNH, BBISBICHHS MPUYMHHO-CIEACTBEHHBIX CBSI3€H, IMOMCKA
aHAJIOTOB, (OPMYJIMPOBAHUS BBIBOJIOB) JUIS PEIICHUS ITOCTaBICHHOMN
3a/la4d, TPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHUS (HAONIONCHUS,
HAyYHOTO JKCIIEPUMEHTA) I U3YYCHUS PA3TMIHBIX CTOPOH XHUMHYCCKHUX
O0BEKTOB W TIPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIMMOCTh

Tekymui KOHTPOJIb:
- ONPOC YCTHBIN
(ppoHTaNBHBI);

- BBITIOJIHEHHUE
IIPAaKTUYECKOU
paboThl
(MHAMBUYaTbHAS
dhopma paboThI)

[Ipomexxyrounas
arrecraius B opMme:

1 cemectp —
KOHTpOJIbHasI paboTa

2 cemecTp —

¢ hepeHIIMPOBAHHBIN
3a4eT

Meron npoBeneHus
IIPOMEKYTOUHOMU
aTTecranuu 2
CEMeCTpa: BBIIIOJIHEHNE
KOMIUIEKCHOTO 3a/1aHus
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CTaJIKUBAThCS B IPO(ecCHOHaNbHOM cdepe;
- HCIOJIb30BAHUE PA3JIUYHBIX HCTOYHHKOB IS
NOJYYCHUSXUMUYCCKON HH(POpMAIINK, YMEHUE OIICHUTH €€
JIOCTOBEPHOCTbD JJISAJOCTHIKECHHUS XOPOIINX PE3yJIbTaToOB B
npodeccuoHansHOM chepe; mpeaMeTHbIE:

- CDOPMUPOBAHHOCTh  MPEJACTABICHHUA: O  MaTepHAILHOM
€IMHCTBE MUPA, 3aKOHOMEPHOCTSAX U TI03HABAEMOCTH SIBIICHHIA TIPUPOJIBI,
0 MECTE M 3HAYCHUU XUMHH B CHCTEME €CTCCTBEHHBIX HAyK W €€ POJIU B
obecriedye- HHM YCTOHYMBOTO pPAa3BUTHS YEIOBEYECTBA: B PEIICHUM
po0JIeM JKOJIO- THYECKOM, SJHEPTeTUYSCKON U MUIIEBOW 0€30MacHOCTH,
B Pa3sBUTHH MEIHM- [WHBL, CO3JaHUU HOBBIX MAaTEPUAIOB, HOBBIX
HUCTOYHUKOB SHEPTHUH, B obecrieyeHUN panroHaIBLHOTO
NPUPOJIONIONB30BaHUsA, B (HOPMUPOBAHMH MHUPOBO33PEHUST M OOIIEH
KyJBTYpBI YEJIOBEKA, a TAKXKe SKOJIOTMYECKH 00OCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U TIPUPOIHOM Cpe/Ie;

- BJIQJICHHE CHCTEMOW XMMHYECKHUX 3HAHUU, KOTOpas BKJIIOYACT:
OCHOBOITOJIATAIONINE TOHATUS (JIOTIOJIHUTENILHO K CHUCTEME IOHATUH
0a30- BOro ypOBHsI) - M30TOIbI, OCHOBHOE M BO30Y)KJIEHHOE COCTOSIHHE
aToma, THOpHIU3aIsl aTOMHBIX OpOUTaliei, XUMUYeCKasi CBSI3b («G» W
«U — CBSI3b», KPAaTHBIC CBS3M), MOJISIpHAS KOHIICHTPAIUS, CTPYKTypHas
dopmy- 1a, u3omepus (CTPYKTypHas, TeoMeTpuyeckas (IUc-TpaHC-
U30MEpHsI), THUIBl XUMHYECKHX peakiuii (roMo- W Te€TEePOreHHbIC,
oOpaTuMble M HEO00- paTUMBbIC), PAcTBOPHI (MCTHHHBIC, IWCIICPCHBIC
CUCTEMBI), KPUCTAJUIOTH- PaThl, CTCICHb IUCCOIMAINU, SJICKTPOIIH3,
KPEKUHI, pU(OPMUHT); TEO- pPUU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PCHUYCCKUE  3HAHWSA, JIOKAllWe B  OCHOBE IOHUMAaHUS
NPUYMHHOCTH W CHCTEMHOCTH XHUMHUYECKUX SIBJIC- HUH, COBPEMCHHbBIC
NPEJICTaBJICHUS O CTPOCHHUU BEIIECTBA HA ATOMHOM, MOJICKYJISIPHOM M
HAJMOJICKYJIIPHOM ~ YPOBHSX; TPEACTaBICHUS O Mexa- HH3Max
XUMHYECKHX  pPEaKkuif, TEPMOJMHAMUYECKMX H  KHHETHUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHHUs, O XUMHUUECKOM PaBHOBECHH, AUCIIEPC-
HBIX CUCTEMaX, (DaKTOJIOTHYECKUE CBEICHHS O CBOMCTBAX, COCTaBe, MOY-
YeHUH W 0E30MacCHOM HWCITOJb30BAaHUH BAKHEHIIUX HEOPTaHWYECKHX WU
OpPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOW JIEATSIHLHOCTH
YesoBeKa; 00X HAyYHBIX MPHHIIMIIAX XUMHUYECKOTO MPOU3BOICTBA (Ha
npuMepe TPOM3BOJCTBA CEPHOH KHUCIOTHI, aMMHaKa, METaHOJIa,
nepepaboTkuHepTH);

- cOpMHPOBAHHOCTh YMEHHH BBISBIISITh XapaKTEPHbIC MPU3HAKH
U B3aMMOCBS3b M3YYCHHBIX MOHSATHH, MPUMEHSATh COOTBETCTBYIOIINE T10-
HSTHSI TIPH ONTMCAHUU CTPOCHHUS U CBOMCTB HEOPTaHUYECKUX U OpraHuue-
CKHX BEIIECTB M UX MPEBPAIICHHIA; BHISIBIATH B3aMMOCBSI3b XUMHUYECKUX
3HAHUH C TIOHATHSIMH U MPEJCTABICHUSIMHU PYTUX TMPEAMETOB JUIsl OoJiee
OCO3HAHHOTO TOHUMAHHSA W OOBSICHEHHS CYIIHOCTH MaTepHaaIbHOTO
€/IMHCTBA MUPA; UCIIOJIH30BATh CUCTEMHBIC XUMUYECKHUE 3HAHUS ISl 00b-
SICHCHHSI ¥ TIPOTHO3MPOBAHUS SIBJICHHUN, HMEIOIINX €CTECTBCHHOHAYYHYIO
OpUpPOAY;

- cOpMHPOBAHHOCTH YMEHHUH HCIOIH30BaTh HAMMEHOBAHUS XU-
MHUYECKUX COCTUHEHUN MEKIYHAPOIHOTO COH3a TEOPETUUECKON U TPHU-
KJIaJHOW XMMHU W TPHUBHAIbHBIC HA3BaHUS BEIIECTB, OTHOCSIIUXCSA K
U3YUYEHHBIM KJIaccaM OPraHUYECKUX M HEOPTaHUYECKUX COCTUHEHHUIA; UC-
MOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBIIeHHs ()OpMYIT Heopra-
HUYCCKUX BEIECTB, MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BEpHYTHIX, CO-
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KpAIlIEHHBIX U CKEJIETHBIX) (hOPMYJI OPraHUYECKUX BEIIECTB; COCTABIISTh
YPaBHEHUS XMMHYECKHX PEAKIMI U pacKpbIBaTh UX CYIIHOCTb: OKHCIIU-
TEJIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUl MOCPEICTBOM COCTABJICHUS 3JIEK
TPOHHOTO OajaHca 3TUX PEAKIMii; peakuuii HOHHOTO OOMEeHa IyTeM CO-
CTaBJICHUSA UX IOJHBIX M COKPAIICHHBIX MOHHBIX ypaBHEHUH; peakIluii
THJIPOJIN3a, PeaKIuil KOMIUIEKCOOOpa3oBaHMs (Ha MpUMEpe THUIPOKCO-
KOMIUIEKCOB IIMHKA U QJIFOMHUHHUS); TOATBEPKAATh XapaKTEPHbIE XUMUYE-
CKHE CBOMCTBA BEILLECTB COOTBETCTBYIOLIMMM DKCIEPUMEHTAMU U 3aIlU-
CSIMU ypaBHEHUHN XMMUYECKUX peaKuil

c(OpPMUPOBAHHOCTh YMEHUH KJIacCU(UIIMPOBATh HEOPTAaHUYECKUE H
OpraHMYECKHE BEIIeCTBA M XUMHUYECKHE pEaKIHH, CaMOCTOSTEIbHO
BHIOMPATh OCHOBAaHMS M KPUTEPUHU I KIACCHU(DUKALMU H3ydaeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTaB M BaxKHeiIne
CBOMCTBa BELIECTB, MPUHAICKAIIUX K OIPEAEICHHBIM KilaccaM H
rpynmnaMm coeMHEeHUH (MPOCThIe BEIECTBA, OKCUIbI, TUIPOKCHUIBI, COIIH;
YTJIEBOAOPOABI, IPOCTHIC 3(DUPBI, CIUPTHI, (PEHOIBI, AITBIACTH/IbI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CJIOXHBIE S(DUPBI, KUPBI, YIJIEBOJbI, AMHHBI,
AMUHOKHCJIOTBI, O€JKH); MPUMEHSTh 3HAHHUA O COCTaBE M CBOMCTBax
BEIIECTB JJISl HKCIEPUMEHTAIbHOM TMPOBEPKH THUIIOTE3 OTHOCUTEIHHO
3aKOHOMEPHOCTEN MIpOTEKAHUs XUMHUYECKUX peakuui u
MPOTHO3UPOBAHUS BO3MOXKHOCTEH X OCYIIECTBICHUS;
c(OpMUPOBAHHOCTh YMEHUN MOJATBEP)KJAaTh HAa KOHKPETHBIX MPUMEpPAX
XapakTep 3aBUCUMOCTH PEaKIMOHHOW CIIOCOOHOCTH OpraHuye- CKHUX
COECIMHEHUI OT KPaTHOCTH M TUIA KOBAJIEHTHOM CBSI3U («O» U «T —
CBSI3b»), B3aMMHOI'O BJIMSHHUS aTOMOB W TPYII aTOMOB B MOJIEKYJaxX; a
TaK)Ke 0T OCOOEHHOCTEH peajan3aluy Pa3InYHbIX MEXAHU3MOB IIPOTEKa-
HHUS PEAKIINIL;

c(OpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30Y)KJICHHOM COCTOSIHMM) M HIOHOB XUMHUYECKUX
snemeHToB 1-4 mepuonoB [lepuoanueckoii cuctemsr .M. MenpaeneeBa u
UX BAJICHTHBIE BO3MOKHOCTH, UCIIOJIb3YS TIOHATHUS «S»,

«p», «d-3EKTPOHHBIE)» OpOUTANM, SHEPreTUUYECKHE YPOBHU; OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHHs CBOMCTB XUMHUECKUX 3JIEMEHTOB U 00pa3y-
€MBIX UMH COEIMHEHUH 10 NTepHoJaM U rpyIam;

BJIAJICHNE CHCTEMOM 3HAHUN O METOJaX HAay4yHOro NO3HAHMs SIB- JICHUN
OPUPOJIbI, MCIONb3YEMbIX B €CTECTBEHHBIX HAayKax U YMEHUSIMH
OPUMEHATh OTH 3HAHHUA IPU  OKCIEPUMEHTAJIbHOM HCCIIEJOBAHUU
BEIIECTB U JUUIS1 OOBSICHEHUS XUMHUYECKUX SIBJICHUI, UMEIOUINX MECTO B
IPUPOJIE NMPAKTUUYECKON JESATEIBHOCTH YEJNOBEKAa M B IIOBCEIHEBHOU
KU3HU;

c(OPMHPOBAHHOCTh YMEHHUH NPOBOAMTH pacyeTbl MO XHUMHUYE- CKUM
dbopMynaM U ypaBHEHHSIM XHMUYECKUX pEaKUUi C HCIOIb30BaHUEM
¢u3nueckux BeIMUMH (Macchl, 00beMa ra3oB, KOJIMYECTBA BEIIECTBA), Xa-
PaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: pacueThl IO
HAXO0XJICHUI0O XUMUYECKON (hOpMyIbl BelecTBa; pacyeThl Macchl (00be-
Ma, KOJIMYECTBA BEILIECTBA) MIPOLYKTa PEAKIUH, ECIIM OJJHO U3 UCXOJHBIX
BEILIECTB JIaHO B BUJE PAaCTBOpa C OMPEACICHHON MAacCOBOM J0Jieil pac-
TBOPEHHOT'O BEIIECTBA WJIM JAaHO B M30BITKE (MMEET MPUMECH); PACUEThI
MaccoBOM WM OOBEMHOM JONM BBIXOJA MPOAYKTA PEAKIUH; PacyeThbl
TEIIOBOTO 3P deKTa peakunit, 00beMHBIX OTHOIIEHHI ra3oB;
c(OpMUPOBAHHOCTh ~YMEHUH MPOTHO3UPOBATH, AHAIU3HPOBATH M
OLICHUBATh C TO3UIMH HKOJOTHYECKOM O€30MacHOCTH TOCIECTBHS
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OBITO- BOW M MPOM3BOJCTBEHHOMN NIEATEIHOCTH YEIOBEKa, CBI3aHHOU C
nepepa- OOTKOM BEMIECTB; HWCIOJIB30BAaTh IIOJYYCHHBIC 3HAHUS IS
NPUHATHS TPAMOTHBIX PEIICHUH TpOOJIEeM B CHTYaIUsX, CBS3aHHBIX C
XHMHEH;

- c(hOpMHUPOBAHHOCTh YMEHUH CaMOCTOATEIbHO  IUIAHUPOBATh |
IPOBOAMTH XUMHUYECKUN IKCIIEPUMEHT (MOJIYyYEHHE U U3YUYEHUE CBOWCTB
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEaKIIMU yT-
JIEBOAOPO/IOB PA3JIMYHBIX KJIACCOB M KHCIIOPOJCOACPKAIIMX OpraHuye-
CKHMX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJ1a4 110 PaClO3HABAHUIO
HEOPTaHMYECKUX W OPTaHMYECKUX BEUIECTB) C COOJIIOJICHUEM MPaBUII
0e30macHOTO 00paIleHuUs ¢ BEIIeCTBaMU U JJaOOpaTOPHBIM 000PYyI0BaHH-
eM, (popMynHpoBaTh METU HCCICAOBAHUS, MPEAOCTABISITh B PA3THYHON
dbopme pe3yabTaThl IKCIIEPUMEHTA, aHAJTU3UPOBATh U OIEHWBATh MX JI0-
CTOBEPHOCTb;

- c(hOpMHUPOBAHHOCTH YMEHUI OCYLIECTBIISTh
[[eJICHAIIPaBJICHHbI IOMCK XHWMHUYECKOM HMH(OpMALMM B PA3IUYHBIX
MCTOYHUKAX (Hay4yHas U yueOHO-Hay4Has JUTepaTypa, CpelCTBA MacCOBOI
mHpopManuu, ceTb VHTepHET u Apyrue),KpUTUYECKH aHATU3UPOBAThH
XUMHUYECKYI0 HMH(Op- Maluio, nepepadaTbiBaTh €€ M HUCIOJIb30BaTh B
COOTBETCTBUU C TIOCTABJIICHHOW yueOHOM 3a1a4eil;

- c(OpPMUPOBAHHOCTh YMEHUU OCO3HABAaTh OIACHOCTb BO3JIEH-
CTBHUA Ha XWBBIC OpFaHI/I3MI)I OHpCZIeJIeHHLIX BCUICCTB, IIOHHMMAass CMBICJI
[OKa3aTessl MPENeIbHOM JONMYCTUMOW KOHLIEHTpAalWW, U TOSCHATh Ha
[pUMepax CrocoObl YMEHBLIEHUS U MPEIOTBPALIEHUS] MX BPEIHOIO BO3-
NEHCTBUS HA OPraHU3M YeJIOBEKA.

4.2 DoH/I OLIEHOYHBIX CPEJCTB /JIsl POBeIeHus] TEKYIero KOHTPOJIsI U
NMPOMEKYTOUHOM aTTeCTAMU 00y4YAIONIMXCH MO TUCIUIINHE

IMoka3aTe/n U KpUTEPUU OLICHUBAHUSA KOMIIETECH UM
[Toka3zaTenu U KpUTEpUM OLICHUBAHWs KOMIIETEHLNM, ONMCAHUE IIKAJI OLECHUBA-

HUS COJIEPKATCS B MPUJIO:KeHu! 1.

KoHTpoJibHBIE M TeCTOBBbIE 3a1aHUS
KoHTposnbHbIe 3a1aHus coiepKaTcs B NpUJIoKeHuu 1.

MeToauyeckue MaTepHuaJbl

Mertonuyeckue maTepuaibl, ONPEICISIONIME NPOLEAYpPhl OLICHUBAHMS 3HAHUM,
YMEHUH, XapakTepu3yroumx (GopMHUpPOBaHHWE KOMIETEHIMH, coaepKaTcs B MpPUIIOXKe-

HUH 1.
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IMpunoxenne 1
KoHTPO0JIbHO-01I€eHOYHBIE CPeICTBA
JJ15l TPOBEAeHUs MPOMEKYTOYHON aTTeCTAIINU MO TUCHHIIHHE
OY .13 XUMust

1.1. ®opma npomexkyTOUHOM aTTecTanum: 1uddepeHurpoBaHHbIi 3aueT (2 cemecTp).
1.2 Cucrtema onleHUBaHUS Pe3yJabTATOB BbINOJHEHHUS 32/1aHUI

OneHuBaHuE pe3yJabTaTOB BBINOJHEHHS 3a/JaHUl NMPOMEXYTOYHOM AaTTeCTallMM OCYIIECTBIIAETCS Ha
OCHOBE CJIEJYIOLINX PUHIUIIOB!
JOCTOBEPHOCTH OIEHKH — OLIEHHBAETCS YPOBEHb C(POPMUPOBAHHOCTH 3HAHHMM, YMEHUH, MPAKTUYECKOTO
OIbITa, OOIIMX U MPO(ECCHOHATBHBIX KOMIIETCHIIMH, MPOAEMOHCTPUPOBAHHBIX 00yJarOIIUMUCS B XOJ€
BBIINIOJIHCHUSA 3a1aHUA,
aJICKBAaTHOCTU OLIGHKM — OLICHKA BBINOJHEHUS 3aJaHMM JOJDKHA MPOBOAMTHCA B OTHOILEHHM TeEX
KOMHCTCHHI/Iﬁ, KOTOPELIC H€06XOI[I/IMI)I JIIA 3(1)(1)€KTI/IBHOFO BBIIIOJIHCHUSA 3aJaHU],
HA/IeKHOCTH OLIGHKM — CHUCTEMa OLIEHUBAHMs BBINOJHEHUs 3aJaHUi JIOJDKHA 001agaTh BBICOKOM
CTENEHbIO YCTOMYMBOCTU IIPU HEOJHOKPATHBIX OLIEHKAX YPOBHSI C()OPMHUPOBAHHOCTH 3HAHWM, YMEHUH,
IIPAKTUYECKOI'0 OIbITa, OOUIMX U MPO(PECCHOHATBHBIX KOMIETEHIIUH 00yyaromuxcs;
KOMIIZIECKCHOCTH OICHKH — CHCTEMa OICHHUBAHUA BBIIIOJITHCHUA 3a;1aH1/11?1 JOJI’KHA IIO3BOJISITH HH-
TErpaTUBHO OLIEHUBATH O0IKE U IPOPECCHOHATIbHBIE KOMIIETECHLIUU 00Y4atOLNXCS;
00BEKTUBHOCTH OIICHKHU — OILICHKA BBLIIIOJHCHHA KOHKYPCHBIX 3aI[aHI/Iﬁ JOJDKHa OBITh HE3aBHCHUMOM OT
0coOeHHOCTEH MNpoQecCHOHAIbHOM  OpUEHTAUUMW WM  [PEeANOYTeHUH  IpenojaBarened, ocy-
LIECTBIISAIOIIUX KOHTPOJIb WK aTTECTALIUIO.
[Tpu BBINIOSTHEHUH TPOLIEYDP OLIEHKH 3aJJaHUN MCIIOJIB3YIOTCS CIIEAYIOLIIE OCHOBHBIE METO/IbL:

- MCTO/J pacucTa ICPBUIHBIX 6aJIJIOB;

- METOJ pacyeTa CBOJHBIX 0aJIJIOB.
PC3YJ'IBTEITI:I BBIITOJIHECHU A SaI[aHI/II\/JI OLICHUBAIOTCs B COOTBETCTBUU C p33pa60TaHHBIMI/I KPUTCPUAMU
OLICHKHU.
Hcnonp3yercs nsatu OanbHas MIKajia sl OEHUBAHUS pPe3ylIbTaToOB O0yUYEeHUS.
IlepeBon msiTH 6aIBHOM HIKAIBI yU€Ta pe3yJbTaToOB B MATH OAJIbHYIO OLIEHOUHYIO HIKAITY:
Ouenka KonudecTBo 02,1108, HAOpaHHBIX 32 BHINOJIHEHHE
TEOPeTHYECKOro U MPAKTHYEeCKOro 3a-
MaHUsA, CPeHUI 0aJ11 IO HTOraM aTTeCTALNHU

OrneHka 5 «OTIAYHOY» 4.6-5
OrneHka 4 «xXopoIo» 3,6-4,5
OreHka 3 «yI0BIECTBOPUTEITHHO 3-3,5
O1eHKa 2 «HEYIOBJIETBOPUTEIh- <29
HO»

1.3 KoHTpOJIbHO-0LIeHOYHbIE CPeICTBA
1.3.1 3apnanue:
3aganue: 1. TectupoBanue.

2. Pemienue 3amaun.

IIpumepHBIe BONPOCHI TECTHPOBAHUS

B 3ananusx 1-20 BpiGepu NpaBUJILHLIH 0TBET ¥ NoaA4YepKHy ero.llpaBuibHbIii
OTBET MOKET ObIThH TOJbKO OJMH.

1. KatuoHsl — 3710:
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INFRECES roppR® rwpR ™

BN Y

rwppR 2

N

N

[TonoxuTEIBHBIE NOHBI,
OTtpunarenbHblE HOHBL;

FI/II[paTI/IpOBaHHBIe TTOJIOKHUTCIIBHBIC NOHBI,
FI/II[paTI/IpOBaHHBIe OTpULATCIIbHBIC HOHBIL.

pH umMeroT 3HaueHue 5,5:
Ilenounas;

Cnabo menoynas;
Kucnornas;
Helitpanbhas.

Crenenp aucconuanuy pasHa 1:

VY CUIIBHBIX 3JIEKTPOJIUTOB;
VY ciabbIxX 3JIEKTPOIUTOB;
V a30THUCTON KUCIOTEL,

VY yrojabHOU KUCIOTHI.

BoccranoBuTens - 3TO BEIIECTBO:

Otnarolee 3JIEKTPOHBI,

[IpuHnMaroIIee AMEKTPOHBIL;

Kucnopon.
Bonopon

I'mppoxcun HaTpus — 310:
[Ilenous HaTpus;

Oxkcuj HaTpus;
A30TUCTOKUCIIBIA HATPUIA;
CepHOKHUCIBIN HATPUH.

Oxcup KaJblius — JTO:
OCHOBHOM OKCHJI;
IM'mapoxcupn;
KucnorHslil oKcu;
Kucnora.

XITOpPUCTBIN HATPHIA:

. XIIOpUI HATpUS;

. Okcup Hatpus;

. I'mnpokcun Hatpus;
. XIIopu1 Kanus.

T"aménas n3Becth — 3TO:

. I'mapoxcun kanbuus;
. Kapbonar kanpuus;

. Oxcnp KanmpIus;

. Okcup Harpusl.

T"anoren — 3to:

. @rop

. Kucnopon
. Harpuit

. Kenezo
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15.

el N =

16.

el A

17.

Wn

Jlakmyc — KpacHBIN:

B menounoii cpene;

B HeliTpanbsHO cpene;

B kucnotHol cpene;

B cnaboménounoi cpeje.

Ilepuonnueckuii 3aKOH OTKPBLI:

J.. Menpenees;
C. Appennyc;
C.B. JlebOenes;
A.M. bytiepos.

BemectBa, KOTOpBIE IPOBOJAT IIAEKTPUUECKUN TOK:

DIEKTPOJIUTHIL;
Heanextponutsi;
JuctunnupoBaHHas Boja.

QHGKTp OJIMTUYCCKYIO JUCCOLUALIUIO OTKPBLIL:

C. Appennyc;
C.B. Jlebenes;
H.H. Ceménos;
H.H. 3unnn.

[Tpumep 11e1044 — 3TO:
I'uapooxcun meau (11);
I'mapookcun sxenesa (H1);
I'mapookcua natpus (1);
I'mapookcun muaka (11).

Jucconuarnus — 3To0:
Pacman;
3amelnieHue;
O0OmeH;
I'unpupoBanue.

Peaknuu pasnoxxeHus — 310:
I'mppupoBanue;
HerunpupoBanue;
I'mpparanus;
[Tonmumepuzanuu.

HonHbIE pacTBOPHI — 3TO:
PactBOp ruapookcuia Kanus;
PactBop cniupra;

PactBop rimoko3sr;

PactBOp caxapo3sl.

['omoreHHbIe CHCTEMBI — 3TO:
PacTBOp yKCYCHOM KHCIIOTHI;
Jumaoa;

«3BECTKOBOE MOJIOKOY;
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4, Tyman.

18. MexaHu3M 3IeKTPOIUTUYECKON JUCCOUAIIUU ObLT OTKPHIT:
N.A.KabnyKoBbIM;

C.Appennyc;

H.H.CemcHOBBIM;

Bant-T'opdom.

el NS =

19. CepHas KuciIoTa — 3T0:

Cnabas KuCIoTa;

CunbpHas KUCJIOTa;

OnHOOCHOBHAS KHCIIOTA;

OaHOOCHOBHASI OECKUCIIOPOAHAS CHIbHAS KUCIIOTA.

el N =

B 3ANAHNAX 21-24 H606X02!HMO YCTAHOBUTL COOTBETCTBHUE MENKIAY COMEPKAHUEM TIEPBOI0 M
BTOpPOIro CTOJ'[ﬁ!!OB. OTBeT 3aNUChIBAETCA B Taﬁﬂl/l!!!.

21.YCcTaHOBUTE COOTBETCTBHE MEXY (DOPMYIIO BEIIECTBA U KIACCOM/TPYIIIOH,
K KOTOPOMY(-0if) 3TO BEIIECTBO NPUHAIICKHUT: K KAKIOH MO3ULINH,
0003HaYeHHOI OYKBOI1, TOJO0EPUTE COOTBETCTBYIOUIYIO MO3UIINIO, 0003HAYEHHYIO

nudpoi.
®OPMVYIJIA BEHIECTBA KIIACC/TPYIIITA
A) NH4HCO3 1) comu cpennue
b) KF 2) OKCU/IbI KUCTIOTHBIE
B) NO 3) OKCH/IBI HECOIE00Pa3yIOIINE

4) conu KHCTIbIe
22. YcTaHOBHUTE COOTBETCTBHE MEkKay (hopMyInoii BemecTBa 1 KJIacCOM/TPYIIIOH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICHKHT: K KaXKI0N MO3UIUH,
0003HaueHHOI OYKBOI1, OA0EpPUTE COOTBETCTBYIOLIYIO MO3ULIMIO, 0003HAUEHHYIO

uudpoi.
A) Cr(OH)2NO3 1) cMmemtanHast CoJb
B) Cr(H2PO4)3 2) KUcas coJib
B) KCr(SOs4)2 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBHE MEXK/ly HA3BAaHUEM BEILIECTBA U KIACCOM/TPYIIION,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3HUIINH,
0003HaYeHHOM OyKBOI1, T010EpUTE COOTBETCTBYIOIIYIO MTO3UIINI0, 0003HAYEHHYIO

U Gpo.
A) SO4 1) conp
b) CuCl; 2) KHCII0Ta
B) HBr3) pactBoprMBIii THAPOKCH]T
') MnO 4) KUCTIOTHBIH OKCHU]I

5) OCHOBHO# OKCHJT
24. YcTaHOBUTE COOTBETCTBHE MEX1y (OPMYJION BElIECTBA U KJIaCCOM/TPYIINOH,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0W MO3UIINY,
0003HaYeHHOM OyKBOM, O10EpUTE COOTBETCTBYIOIIYIO MO3ULIHI0, 0003HAYEHHYIO

U Gpoi.
A) Cr(OH)2NOs 1) cMemranHast CoJib
B) Cr(H2PO4)3 2) KHcas oMb
B) KCr(S04)2 3) OCHOBHas COJIb

4) nBoitHast COJb

B 3ajanusx 25-28 orBeT He00X0AMMO 3aNNcaTh B YCTAHOBJIEGHHOM /LISl OTBeTa moJse. OTBeTOM
MOKeT ObITh HM(pPa. 0TIeJLHOE CJI0BO. CJI0BOCOYECTAHNE. (3aKphITasa dopMa
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25. TIponoskuTe MpeioKeHue: BaTeHTHBIH yroy Npu SP°—THOPHIU3AINY SIEKTPOHHEIX 001aKOB
COCTaBJISIET

26. IIponomxure npeUiokKEHHE: BEIIECTBA OJMHAKOBOIO COCTaBa, HO PA3JIMYHOIO CTPOCHUS C
pa3IMYHBIMU CBOMCTBAMHU HA3BIBAIOT)

27. IlponomkuTe NpeasioKeHUe: alIKeHbl — 3TO YIJIEBOAOPO/Ibl, UMEIOIIIHKE. . .

28. [IpogomkuTe npenokKeHre: BemecTBa OyTaH U IeHTaH M0 OTHOIICHHIO IPYT K IPYTY SIBISIOTCA. . .

B 3aianusx 29-30 oTBeT HEOOXO/IMMO VCTAHOBUTD NPABUJILHYIO N0C/I€/10BATENbHOCTD /1 CTBUIA.

OT1BeT 3anuchbiBaeTcsi B TA0JMIY
29. YcTaHOBUTE MOCIIEI0OBATEILHOCTh YaCTH TOMOJIOTHUYECKOT0 Psijia aJIKaHOB:

A) mponan

b) nentanl’)

MetaH [)

oyran E)

JTaH
30. YcTaHOBUTE MOCIEAOBATEIIBHOCTh MEXaHNU3Ma PAJUKAIBHBIX PEAKIIMM 3aMEILICHUS:
A) oOpBIB HIeTIH

b) 3apoxxnenue (mHuMupoBanue) uenuB)

pa3BUTHE LENU

HpHMepl—[l)Ie NMPaAKTUYICCKUE 3aJaHUA

3agaun:
1. B 40 r mucTrmMpoBaHHON BOJIBI PacTBOPWIIM 2 T XJopua HaTpus. Paccunraiite mac-
COBYIO JIOJIIO COJIM B TIOJlyYEHHOM PacTBOPE.
2. B 2 1 pactBOpa cepHoii kucnotsl conepxkutcs 456 T H 2 SO 4. Paccumnraiite MaccoByro
JIOJII0 PACTBOPEHHOTO BEIIECTBA, YUUTHIBAs, YTO IJIOTHOCTh pacTBopa paBHa 1,14 r/mu.
3. CKOJIbKO BOJIBI U COJIM HY>KHO B35Th, 4TO0BI purotoButh 250 r 10 %-ro pacTBOpa HUT-
parta HaTpus?
4. B 1 xr 60 %-ro pactBopa conu mo6asuim 50 r 3T0it comu. KakoBa MaccoBast 1011 oMU
B NIOJIy4eHHOM pacTBope? OTBET OKPYIIIUTH /10 JIECSTHIX.
S. Onpenenuth KOJMYECTBA cepedpa, MoaydeHHoro ot B3ammonerictBus 10 r xyopuma
HaTpUs U HUTpaTa cepebdpa.
6. [Tpu B3ammoeiicTBum 22,4 1 a30Ta U BOJOPOAa OBLIO TIOTYYEHO KAKOTO Ta3a U CKOJIb-
K0?
7. Cwmemanu 25 0 r pacTBopa moBapeHHOH cou ¢ MaccoBoit moneit 15 % u 30r pacTBopa ¢
maccoBoii goneit 20 %. Onpenennte MacCoBYIO JA0IO B TOJYYEHHOM PacTBOpE.
8. [Tpu B3aMOIEHCTBIH KaBITUS ¢ BOJIOM 0Opa3zoBaiock 0,3 MOIb THAPOKCHAA KaIbITHUSI.
Kakoit 06beM Bogopoa( B IUTpax, H.y.) IpU 3TOM BbLAETHICS ?
9. N3 250 r pacTBOpa moBapeHHOH coyi ¢ MaccoBoit goneit 15 % Beimapwim 3 r© BOJIBI

Omnpezenute MaccoBYIO JIOJIO COJIM B OJTYYEHHOM PacTBOpE.
10.  Kakyro maccy conu ( B rpammax) Hamo g00aButh k 300 T pacTBopa ¢ MacCoBOM ToJei
xyopuaa kanus 15 % 11 nonydeHus pacTBopa ¢ MaccoBoit gonet 17 % ?

1.3.2. Kputepun oueHkn
OneHnka 3a 3aganue «TecTupoBaHUe) ONPEeIIIeTCs MPOCTHIM CYMMHUPOBAaHUEM 0aJlIOB 3a Mpa-BUJIbHBIE
OTBETHI Ha Bonpockl. OuH BepHBbIi oTBeT paBeH 0,1 Gamn
OtBeT cunTaercs NpaBUIbHBIM, €CIIH:
- [IPH OTBETE Ha BOIIPOC 3aKPBITO POPMBI C BLIOOPOM OTBETA BHIOpAH MPABUIIbHBII OTBET;
- IPU OTBETE Ha BOIIPOC OTKPHITON (POPMBI 1aH NMPaBUIbHBIN OTBET;
- IIpYM OTBETE Ha BOIPOC HA YCTAHOBJEHHE MPABMIBHON IOCIEJOBATEIBHOCTU YCTAHOBJICHA
IIpaBWJIbHAS [TOCIEA0BATEIBHOCTD
- IIPY OTBETE Ha BONPOC HA YCTAHOBJIEHUE COOTBETCTBHSI, €CJIM COMOCTABICHHUE IPOU3BEAECHO
BEPHO I BCEX Tap.
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KpuTtepun oneHkH pe3y1bTaTOB BbINOJHEHHUS 3a1aHUS «TECTHPOBAHUE»

Komn-Bo MakcumanbHbIi 0ast
BOIPOCOB
1 Pazgen 1.001as u HeOpraHUYeCcKass XUMUS 20 20*0,1
2 Paznen 2. Oprannveckas XuMus 10 10*0,1
NUTOIO 30 3,0
Ne | Kpurepun ouieHKH pe3yJibTaTOB BbINOJHEHUS IPAKTHYECKOT0 basuibl B COOTBETCTBUU
3ajaHus C KpUTEPHUSIMH OLIEHKU
1 |OdopmiieHue ycj0BHSA 3aaHUA MakcuMasbHbI 0aJ11
—0,2 6anna
- BEpHO O(OPMIICHO YCIIOBHE 3a/layM, MPEJCTABICHbI BCE XMMHUECKUE 0,2
BETTUIHHBI
- ycloBUE 3a1aHusl 0(OpPMIIEHO C HE3HAYUTENbHBIMH HETOYHOCTSAMH, 0,1
[PEJICTABJICHBI HE BCE XMMHUYECKUE BEITHMUNHBI
- yclioBue 3aaHusi 0hOpMIICHO HEBEPHO 0
2 |[Acnouab30BaHHe XUMHUYECKOH CUMBOJIUKHU MaxkcumasbHbIi 6211
— 0,3 6anna
- BEpHO 0003HAYCHBI CHMBOJIBI B YCIOBHH 33Jla4ll U B opMyJiax, HC- 0,3
MOJIb3YEMBIX B PEIICHUH 33]1a4H
- BEpPHO 0003HAYCHBI CUMBOJIBI B YCJIIOBHH 3aJ1a4H, A0MyileHa 1 Hetou- 0,2
HOCTb B (hOpMYyJIax, UCIIOJIb3yEMbIX B PELICHUH 3a/1a4l
- nonyiieHa 1 HeToyHOCTh pu 0003HAYEHUH CUMBOJIOB B YCJIOBHUHU 3a- 0,1
naud, 1 HeTOYHOCTh B OpMyIiaxX, UCMOIB3YEMBIX B PEIICHUU 33/1a4H
- jgomyiieHo 2 u 0ojiee HETOYHOCTH MpU 0OO3HAYEHHH CHMBOJIOB B 0
YCIIOBUU 3a7a4du, 2 U 0oJiee HETOYHOCTEH B (hopMyax, UCIOIb3yeMBIXB
PEIICHUN 3a1a4uH
3 |CobJro1eHre aJIrOpUTMAa peleHust MaxkcumasbHbIi 6211
- 0,1 6am1a
- pelleHre 3aJaud OCYIIECTBIIAETCS MO alrOPUTMY: 3aIMUCh HEOOXOM 0,1
MBIX XUMHUYECKHX (hopMyI,BepHasi paccTaHOBKa Ko3((PHUIIMEHTOB, Ma-
TeMaTUYEeCKHI pacuéT MpaBUIBHO MOJ0O0paHHBIX K0d()PUIIMEHTOB Hpe-
[IIEHHUE 10 XUMHUYECKOH opmyre
- QITOPUTM PEIICHHS 3a/1a9l OTCYTCTBYET 0
4 [lepeBoa enHMUI U3MepeHus pu3MUeCKUX BeJIHYUH B MexXayHa- MaxkcumasbHbIi 6211
oaHYI0 cuctemy equnul (CH) - 0,3 6anna
- BEpHO TEpeBe/IeHbl pacueThl NMepeBo/ia BCEX SAUHUI] U3MEpeHHs (u- 0,3
BUUECKUX BEIUYUH B MexayHapoanyto cuctemy eaunuil (CH)
- nomymieHa 1 ommOka mpu MPOBEJCHUH pacueTa MmepeBoja eIMHHI] 0,2
M3MepeHus (PU3MUECKUX BEIMYMH B MexTyHapOAHYIO CHCTEMY €IMHUIT
(CH)
- JIOTMYIICHBI 2 ONIMOKH IPH MPOBEICHUU pacyuera IMepeBojia ¢INHUIL 0,1
M3MepeHus (PU3MUECKUX BEIMYUH B MeXTyHaApOAHYIO CUCTEMY €IMHHII
(cn)
- HEBEPHO MPOBEICHBI PACUEThI IEPEBOJIa BCEX SAUHUI] U3MEPEHUS 0
(bH3MYeCKUX BeIMYMH B MexayHapoanyto cuctemy eaunuil (CH)
5 [Mcnoab3oBaHHe XMMUYECKHX (POPMY.JI AJ1s pelieHusl 3212491 MaxkcumajbHbIH 0211

— 0,4 6anna

0.4

- BCPHO U TOCJICAOBATCIIBHO 3alIMCAHBI BCC (I)OpMYJ'IBI B COOTBCTCTBUHU C
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CHMBOHHKOﬁ, HCO6XOI[I/IMBIC JJIs1 YCTAHOBJICHUS COOTHOHICHUSA CYHIC-
CTBYIOLICTO MCKAY (1)I/ISI/I‘ICCKI/IMI/I BCINM4YnHaMu

- IIPaBHUJIBHO COCTABJICHBI YpPaBHCHHS, CBA3BIBAIOIINC XMMHNYCCKHUEC BEC-
VIMYHHBI

- BEPHO, HO HEMOCJIEI0BATENIBHO 3aUCaHbl (POPMYIIBI B COOTBETCTBUU (
CHUMBOJIMKOH, HEOOXOJUMOM [yl yCTAaHOBJIEHHS COOTHOIUEHUS CyIlleA
CTBYIOILIETO MEXAY XUMUYECKUMU BEJIMUUHAMU

- IPaBUIbHO COCTaBJIEHbl YPABHEHUS, CBS3bIBAIOIINE XUMUYECKUE BE-
JMYUHBI

0,3

- (opMyIibl 3anucaHbl MOCIEA0BATEIHLHO, HEBEPHO 3anucaHa GhopmMyia
B COOTBETCTBHH C CHMBOJMKOW, HEOOXOIUMOU ISl YCTAHOBJICHHS CO-
OTHOLLIEHHUS CYILIECTBYIOIIETO MEXAY XUMUUYECKUMU BETMUYUHAMU
- JIOMyIIeHa OJHA OIMOKA MPH COCTABICHUU YPABHEHH, CBS3BIBAIOA
IIUX XUMUYECKHE BEJIMYNHBI

0,2

- (opMyIIBI 3aMKCaHbl HETOCIICIOBATEIILHO, HEBEPHO 3ammcaHa 1 ¢op-
MyJjia B COOTBETCTBUU C CUMBOJIUKOM, HEOOXOIMMOM /ISl yCTAaHOBJICHHUS]
COOTHOHICHUS CYHIECCTBYIOIICTO MCKAY XUMUYICCKUMU BCJIMYNHAMU

- JIONyIIeHa OJiHA OIIMOKa MPH COCTABJICHUU YpaBHEHUM, CBSI3bIBAIOA
IUX XUMHUYCCKHUEC BCIINYNHBI

0,1

- Bce (OpMYIIbI 3alMCaHbl HEBEPHO
- JIOMYIIEHbl OIIMOKA MpPU COCTABIECHUHM BCEX YPAaBHEHMM, CBSA3BIBAIO-
LIUX XUMUYECKHUE BEIIMYUHBI

MaTteMaTHYeCKHe PAcUeThl 0 XUMUYECKHM (hopMyJiaM, KOTOpbIE
XapaKTepU3yIT paccMaTpuBaeMoe siBJIeHHe ¢ KOJIMYeCTBeHHOi
CTOPOHBI

MakcuMaJbLHBIA 0211
— 0,4 6any0B

- BEPHO IPOU3BE/ICHBI BCE MAaTEMATUYECKUE PACUETHI 0 BCEM XUMUYEH
CKUM (opMyJsiaM B COOTBETCTBHH C CIUHHUIIAMH W3MEPCHHIA XUMHYC-
ckux BenuuuH (CH);

- BCE pe3yJbTaThl MaTEMaTHUYECKUX pacdyeToB cojepxkaTr LudpoBoe
3HaUEHUE M COOTBETCTBYIOIIEE eMy 00O3HAUYCHHE EAMHUIIBI N3MEPEHNUS
xumuyecknx Benuuut (CH)

0,4

- BEPHO MPOMU3BEJCHBl MATEMAaTUYECKUE PACUEThI M0 BCEM XUMHUYECKUM
dbopMysiaM B COOTBETCTBUU C €IMHUIIAMU U3MEPCHUN XUMHUYCCKUX B
mnaun (CH),

- B OJTHOM pe3yJbTaTe MaTEeMaTHYECKOTO PacdyeTa COIEPIKUTCS TOJIBKO
ero 1udpoBoe 3HaYEHNE

0,3

- HEBEPHO MPOU3BEJACH MaTeMaTHYEeCKUH pacueT mo 1 xumuueckow
dbopMyIe, HO B COOTBETCTBHH C €IUHUIIAMH H3MEPEHUN XUMHUYECKHX|
BennuuH (CH);

- B OJHOM pe3yJbTaTe€ MAaTEMaTUYECKOI'0 pacyeTa COAEPIKUTCS TOIBKO
ero 1udpoBoe 3HaUCHNE

0,2

- HEBEPHO MPOU3BEJCH MAaTeMAaTHYECKHH pacueT mo 1 xuMuueckown
dbopmyne 0e3 yKazaHUS EIUHUI] WU3MEPEHHH (U3NYECKUX BEITUYHH
(Cn);

- BCE pe3yJbTaThl MATEMAaTUYECKUX PACUETOB COJEpPkKAT TOIBKO IH(]-
POBBIE 3HAUYCHUS

0,1

- HCBEPHO IMPON3BEICHBI BCE MATEMATHYCCKUEC PACUYCThI

0

OTBeT nmocJjie peleHus 3a1aum

MakcuMaJbHBI 0211

0,1 6an0B
- 33/1a4a B KOHIIE PEIICHUS COJIEPKUT BEPHBIA OTBET 0,1
- 33/1a4a HE COJIEPKUT B KOHILIE PEIICHHS] BEPHOTO OTBETA 0
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YcTHOE 00bsICHEHNE pellieHUus 3a1a9u

MakcuMaJdbHbBIN 0211
— 0,2 6any0B

- OOBSICHEHUE PELICHMs 3aJaHUs IO0CIEA0BATENbHO, CBA3HO, JIOTHMYHO,
BBHIBOJ] apI'YMEHTHPOBAaH M 000CHOBAH; IPAaBUIBHO U OOCTOSITEIBHO Ja-
eTCs1 OTBET (OTBETHI) HA COIIYTCTBYIOLINE BOIIPOC (BOMPOCHI)

0,2

- HE3HAUUTEJIbHO HapyLIeHa MOCJIE0BaTEeIbHOCTD, JIOTHKA OOBsICHEHUS
peLIeHNs 3a1aHus, BHIBOJIBI apTyMEHTHUPOBAHBI 1 0OOCHOBAHBI; CTY/JICHT
VCIIBITHIBACT HE3HAUUTENIbHBIE 3aTPYIHEHHs], OTBEUYasi Ha COIyTCTBYIO-
1111i€ BOIPOCHI

0,1

- 3HAUUTEIbHO HapyIIeHa IOCIIEI0BATEILHOCTD, JIOTUKA OOBSCHEHHS
pemieHus 3a1aHus (CTyIEeHT HE MOXKET OOBSICHUTH, KaKuM 0O0pa3oMm
NPUIIEN K PEHICHHUIO 3a/1aHKs), BBIBOJBI HE MOTYT CUMTAThCS apryMEH-
TUPOBAHHBIMH U 0OOCHOBAHHBIMU; CTYACHT UCIIBITHIBACT 3HAYUTEIbHbIC
3aTpyJHEHUs], OTBEYasi Ha COIYTCTBYIONINE BONPOCHI

UTOTI'O




