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1 OBIIASL XAPAKTEPUCTHKA PABOYEW TIPOTPAMMBI  YYEBHOM
TACIATITAHBI

1.1 O6sacTh NpUMeHeHHsI MPOTPAMMBbI

PaGouast mporpamMma y4eOHOU AMCHUILTUHBI «XUMUS» SIBISICTCS YaCThIO MPOTPAMMBI TTOJTOTOBKH
CIIEIUAIMCTOB CcpeaHero 3BeHa 1o crennanbHocTu 23.02.07 TexHuueckoe oOCTy)KMBaAaHHUE M PEMOHT
aBTOTPAHCTIIOPTHBIX cpecTB. Pabouas mporpamma cocTaBieHa Uit O9YHON (OPMbI OOYICHHS.

1.2 Heap m MeCcTO AUCHHUILUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEHHAJINCTOB
CpeJHero 3BeHa

YyeOHass MUCHUIUIMHA «XHUMHS» OTHOCHTCA K OOIICO0O0pa3oBaTelbHOMY IHKIY MPOTPAMMBI
MOJITOTOBKU CIIELUATMCTOB CPEIHEro 3BeHa M OTHocuTca K mpeamerHoi obiactu PI'OC cpennero
0011ero 00pa3oBaHUs ecmecmeeHHble HAYKU.

YpoBeHb oOcBOeHHsI y4eOHOH mucHMIUIMHBI B cooTBeTcTBUM ¢ DPI'OC cpemnero ooOmiero
oOpa3oBaHus 0a30BbIH.

OcBoeHne JUCHUILIMHBI HAIIPABIECHO HA JIOCTUKEHUE CIECYIOLUX LIEJICH:

- (opMHPOBAHHE CUCTEMBl XMMHUYCCKMX 3HAHUN KaK BAXKHEHIICH COCTaBISIONICH €CTECTBEHHO-
HAyYHOM KapTHUHBI MHPA, B OCHOBE KOTOPOH JIEKaT KJIIOYEBbIC MOHATHS, (yHIaMEHTAIbHBIC 3aKOHBI U
TEOpUU XUMHUHU, OCBOCHHUE s3bIKA HAYKH, YCBOCHHE W IMOHMMAHHUE CYIIHOCTH JOCTYITHBIX OOOOIICHHIA
MHPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMJIEHUE C UCTOPUEHN UX Pa3BUTHUS U CTAHOBJICHHUS;

- (¢opMuUpOBaHHWE W PaA3BUTHE IMPEACTABICHUI O HAYYHBIX METOJAaX II03HAHUS BEHIECTB U
XUMHUYECKHUX PEaKIMii, HEOOXOUMBIX AJIsl IPUOOPETEHHsS] YMEHUI OPHUEHTUPOBATHCS B MHUPE BEIIECTB U
XUMHUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U MTOBCEIHEBHOMN KU3HU;

- pa3BUTHE YMEHUH M CHOCOOOB [EATEIbHOCTH, CBSA3aHHBIX C HAOMIOJCHHEM U OOBICHEHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIFOICHUEM TIPAaBHJI 0€30IIaCHOTO OOPAIICHHS C BEICCTBAMH.

YyeOHast AUCHMILIUHA «XUMHUS» HUMEET MEXKIUCHUIUTMHAPHYIO CBsI3b C 00IIe00pa3oBaTeIbHBIMU
yueOHbIMU JuctuminHamMu «Puzukay, «I'eorpadus», «buonorus», «MaTemaThka.

2 IIAHUPYEMBIE PE3YJIbTAThI OCBOEHUS YYEBHOMN JUCIUITIIUHBI

OcBoenue cojiepkaHuss y4yeOHOM JUCHHUIUIMHBI  «XUMHS»  00ECIEUYMBACT  JOCTHXKEHUE
00yUaIOIUMUCS CIEAYIONINX Pe3yIbTaTOB:



O0mue u mnpodeccHoHATbHBIE

Ilnanupyemble pe3yJbTaThbl 00yUeHUsI

KOMIIETeHIIUHN JIn4HOCTHBIE / MeTaNIpeIMEeTHbIE IIpeameTHbIe

OK 01 BseiOupare cnocoObl | JINUHOCTHEIE pe3ynbTaThl OCBOCHHS YueOHOU mucruruinebl | [IP62 OVIL.O7. BmameHue cUCTEMOW XMMHUYECKUX 3HAHUM,
peuieHus 3a/a4 | OTpaXXaroT TOTOBHOCTh M  CIIOCOOHOCTH  OOydarommxcs | KoTopas BKJIFOYAET: OCHOBOIIOJIAraroIue MOHATHUS
PO eCCUOHATTEHOM PYKOBOJACTBOBAThCS C(HOPMUPOBAHHOW BHYTpPEHHEH MO3WIMEN | (XMMUYECKHI 3JIEMEHT, aToM, 3JeKTPOHHas 000J0YKa aToma,

ACATCIIBHOCTH IMPUMCHUTCIILHO K
Pa3IMYHBIM KOHTCKCTaM

JUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPUEHTAIMH, TTO3UTHUBHBIX
BHYTPEHHHUX YOEXICHHIA, COOTBETCTBYIOIINX TPaTUIIMOHHBIM
[EHHOCTSIM POCCHIICKOTO OOIIECTBa, paCIINPEHNE KUZHEHHOTO
OIlbITa MW OIlbITa ACATCJIBHOCTU B MNPOLUECCE pcalinu3anunu
OCHOBHBIX HaHpaBHCHI/Iﬁ BOCIIUTATEILHOM JCATCIIBHOCTHU, B
TOM YHCIIE B 9aCTH:

TPYZAOBOI'0 BOCIIUTAHUA:

JIP23. roTOBHOCTP K TPyAy, OCO3HAHUE IICHHOCTH MacTepPCTBa,

TPYIOII00HE;
JIP24. TOTOBHOCTH K aKTUBHOH NEeATEIILHOCTH
TEXHOJIOTUUECKON "u COLIMAJIbHOMU HAIPaBJICHHOCTH,

CHOCO6HOCTI) MHHUOWUPOBATH, INIAHUPOBATHL U CaMOCTOATCIIBHO
BBITIOJTHATH TAKYIO ICSITEIBHOCTB;
JIP25. wHTepec K pa3nu4yHbIM cdepaM TpodeccHoHaTbHON

JeSTeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIH BHIOOD
Oyaymeii mnpodeccun ©  peaau30BBIBATE  COOCTBEHHBIE
JKU3HEHHBIE TUIAHBI;

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHUS yueOHOM
JUCIHUILINHBI OTPAYKAIOT:

8.1. OBnanenue YHUBEPCAIbHBIMU y49eOHBIMU

MO3HABATEIbHBIMU IEUCTBUSIMHU:

a) 6a30BbI€ JIOTHYECKUE JEHCTBUS:

MPI1. camocrosTensHO (GOPMYJIMPOBATh U AKTYaIM3HPOBATH
npo0ieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

MP2. ycraHaBnMBaTh CyIIEeCTBEHHBIN MPU3HAK MM OCHOBAHUS
JUIsl CpaBHEHHs, Kiaccuukanuy 1 00001eHus;

MP3. onpenensaTs 1enu AeITeIbHOCTH, 334aBaTh MapaMeTpsl U
KPUTEPUH UX JOCTIKEHHUS;

MP4. BBIABIATP 3aKOHOMEPHOCTM UM NIPOTHBOPEUYUS B

S-, p-, d-2IeKTpOHHBIE OpPOUTANIM aTOMOB, MOH, MOJICKYJa,
BaJICHTHOCTb, 3JEKTPOOTPULIATENIbHOCTD, CTEIIEHb OKHUCIICHUS,
XUMHYECKas CBs3b, MOJIb, MOJISIpHas Macca, MOJIAPHBINA
00beM, YIJIICPOIHBIA CKeleT, (YHKUUOHAIBHAS TpyIIa,
pamukan, H30Mepus, H30MEpbl, TOMOJIOTHYECKUA DA,
TOMOJIOTH, YIJEBOAOPOIBI, KHCIOPOA- U a30TCOAEpKaIUe
COCIIMHEHUSI, OMOJIOTUYECKH aKTHBHBIE BEIIECTBa (YIJIEBOJIBL,
JKUpBI, OEJKH), MOHOMEp, IOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COEAMHEHMSA,  KpHCTaJUIMYecKas
pelieTka, THIbl XUMHUYECKUX pEeakuuid (OKUCIUTEIBHO-
BOCCTAaHOBHUTEJbHBIC, JK30- W OJHIOTEPMHUYCCKHE, PEaKIUU
HMOHHOTO OOMEHA), pacTBOp, SJIEKTPOJIHTHI, HEIIEKTPOIHUTEHI,
IIEKTPOJINTHYECKAS JMCCOLMALINS, OKHCIIUTENb,
BOCCTaHOBUTEIIb, CKOPOCTb XHUMHUYECKOH peaxyu,
XMMHYECKOE paBHOBECHE), TEOPUH U 3aKOHBI (TEOpHs
XUMHAYECKOTO CTPOCHUSI OpraHM4yeckux BemiectB A.M.
BytnepoBa, Teopus  3JIEKTPOJIMTHYECKOH JAHMCCOLHMALIUH,
nepuoauyeckuil 3akoH .M. MeHnneneesa, 3akOH COXpaHEHUs
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XHUMHH,
(dakTonornyeckue CBEIEHHS O  CBOMCTBaX, COCTaBe,
MOJMy4YeHUH © 0e30MacHOM UCIMOJIb30BAHUM  Ba)KHEHIITUX
HEOpPraHMYeCKNX U OPraHMYeCKHX BEHIECTB B OBITY H
MPaKTUYECKON AEATEHOCTH YEIO0BEKa,;

I[1P67 OVIIL.07. chopMUPOBAaHHOCT, YMEHUH MPOBOIUTH
pacueTbl MO XUMHYECKUM QopMylaM W ypaBHEHHSIM
XMMUYECKUX pEeakIMid C UCIOJIIb30BaHUEM (U3NUECKUX
BEJIMYMH, XapaKTEPU3YIOLIMX BEIIECTBA C KOJIMYECTBEHHOU
CTOpPOHBI: Macchl, oObemMa (HOpMAaJNbHbIE YCIIOBHS) Ta30B,
KOJINYECTBa BEIIIECTBA; MCIIOJIb30BaTh CHUCTEMHBIE




paccMaTpUBAEMBIX SIBIICHUSX;
0) 60a30BBIC UCCIICIOBATEIBCKUE TCHCTBUS:

MP7. Bnamere HaBBIKAMU Y4eOHO-UCCIEIAOBATEIBCKON H
MPOEKTHOM JESITEILHOCTHU, HABBIKAMU Pa3peIlieHuUs MpooieM;
MP12. BBIABIATH TPHUYUHHO-CIICICTBCHHBIE  CBSI3M |
aKTyaJIU3UpOBaTh 3aJady, BBIABUraTh T'MIIOTE3Y €€ pPELICHUS,
HaXOJIUTh apPTryMEHTBI JUISE JIoKa3aTeIbCTBA CBOMX
YTBEPKJICHUM, 33/1aBaTh MapaMEeTPhl U KPUTEPUU PEILICHUS;
MP13. ananu3upoBaTh MONydYeHHBIE B XOJE PEIICHUs 3aJaqd
pe3ynbTaThl, KPUTUYECKH OLICGHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

XUMUYCCKUC 3HAHUA I MMPUHATHUA pCHICHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHUTYyallUAX, CBA3aHHBIX C BCIICCTBAMU U HX
MMPUMCHCHUCM,

OK 02 Hcnonp3oBath
COBpEMEHHBIE CPENICTBA IIOHCKA,
aHajm3a u
WHTEpIpeTauuuuHpOpMaul U
WH(POPMAITMOHHBIE  TEXHOJOTHH
IS BBIIIOJIHCHU S 3a7a4
npoecCuoHaIbHOMN
JEATEIIBHOCTH

JInyHOCTHBIE pe3ybTaThl OCBOCHUS y4eOHOW IMCLUIIIUHBI
OTpaXalOT TOTOBHOCTh W  CIIOCOOHOCTh  OOyYarOUIUXCS
PYKOBOJCTBOBAThCSl C(HOPMHUPOBAHHON BHYTpEHHEW MO3MIHUEH
JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPHEHTAIUil, MO3UTHBHBIX
BHYTPEHHHUX YyO€XICHHMH, COOTBETCTBYIOIIMX TpPaIWLMOHHBIM
IIEHHOCTSM POCCHICKOr0 0O0ILIECTBA, PACIIUPEHUE JKU3HEHHOTO
ONbITa M ONbBITA JEATENBHOCTH B IpOLECCe pean3aluu
OCHOBHBIX HaIpPaBICHUM BOCHUTATEIBHONW JEATENBHOCTH, B
TOM YHCJIE B 4aCTH:

[IEHHOCTH HAy4YHOTO MO3HAHUS:

JIP32. c(hOopMUPOBAaHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHOM NMPaKTHUKH, OCHOBAHHOTO HA TUANIOTe KYJIbTYp,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
HOJIMKYJIBTYPHOM MHPE;
JIP34. oco3HaHMe IIEHHOCTH HAay4HOM JI€ATEIbHOCTH,

TOTOBHOCTH OCYHICCTBJIATH MPOCKTHYIO U MCCJICI0BATCIILCKYIO
ACATCIIBHOCTD MHANBUAYAJIBHO U B IT'PYIIIIC,

MeranpeameTHble pe3yNbTaThl OCBOEHUS yueOHOM
JTUCITUTLTAHBI OTPaXKaIOT:
8.1. OBnanenue YHHUBEpCaJIbHBIMU yueOHBIMU

MO3HABATEILHBIMU JICHCTBUSIMHU:

B) pabota ¢ HHpOpMAITHEH:

MP21. BnageTh HaBBIKAMHU TMOJyYEHUS HHPOpPMAIMH U3
MCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISITH

[1P66_OVII.07. BnageHne OCHOBHBIMH METOJaMH HAayJHOTO
MO3HAHUs BELIECTB W XMMHUYECKUX SIBJICHUH (HaOIromeHue,
H3MEepeHHe, IKCIIEPUMEHT, MOJIEIUPOBAHKUE);

I1P69 OVII.07. chopMUpOBaHHOCTh YMEHHUS aHATHU3UPOBATH
XUMHAYECKYI0 HMHGOPMALHUIO, MOIY4YaeMyl0 M3 pa3HbIX
WUCTOYHUKOB  (CpeACTB MaccoBod  HWHQOpPMAaIUH, CETh
WnTepuer u apyrue);




MOWCK, aHalIW3, CHUCTEMATHU3AlUI0 U  UHTCPIPETAIUIO
WHQOPMAITUY PA3TUYHBIX BUIOB 1 (HOPM Mpe/ICTABICHUS;
MP22. co3naBarh TEKCTBHI B Pa3IM4YHBIX (PopMarax ¢ ydeToM
Ha3HAYCHUS WH(POpPMAIMUA U IIEJCBOW ayJIUTOPHH, BBHIOHpAs
ONITUMAILHYIO JOPMY MPEICTABICHUS U BU3yaJIN3aIlNK;

MP24. wucmonp3oBaTh  cpeacTBa  HHGOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTHIA B PEUICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M  OPraHU3allMOHHBIX  3aJa4 ¢
co0ITroICHIEM TpeOOBaHMIA SPTOHOMHUKH, TEXHUKH
0€30MacHOCTH, THUTHEHBI, PeCypcocOepeKeHus, MPaBOBBIX W
ATHUYECKHUX HOPM, HOPM MH(POPMAIIMOHHON 0€3011aCHOCTH;

OK 03 IInanupoBate  u
pean30BHIBATh coOcTBEHHOE
npoeccuoHaIbHOE u
JUYHOCTHOE pasBuTue,
HpeAPUHIMATEIBCKYIO

JACATCIbHOCTD B
npodeccuoHaNbHOM coepe,
UCIIONIH30BaTh 3HAHUS o
IPaBOBOM u (mHAHCOBOI
T'paMOTHOCTH B Pa3IMYHBIX
’KM3HCHHBIX CHTYaIHsX

JInyHOCTHBIE pe3ybTaThl OCBOCHUS Y4YeOHOW IUCLUIITUHBI
OTpaXalOT TOTOBHOCTh W  CIIOCOOHOCTh  OOyYarOUIUXCS
PYKOBOJCTBOBATHCSI C(HOPMHUPOBAHHOIN BHYTpEHHEH MO3HMLIUEH
JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPHEHTAIUil, MO3UTHBHBIX
BHYTPEHHHUX YyO€XICHHMH, COOTBETCTBYIOIIMX TpPaIWLMOHHBIM
LIEHHOCTSAM POCCHICKOTr0 O0ILIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa M ONbBITA JEATENBHOCTH B IpOLECCe pean3aluu
OCHOBHBIX HAampaBJICHUHA BOCIUTATENbHONW MICSTENbHOCTH, B
TOM YHCJIE B YACTH:

JTlyXOBHO-HPABCTBEHHOT'O BOCIIMTAHUSI:

JIP12.  copMHpOBaHHOCTE  HPABCTBEHHOTO
TUYECKOTO MTOBEJICHHUS;

JIP13. cmocoOHOCTh OICHWBATh CHUTYallMI0 W TPUHAMAThH
OCO3HaHHBIE  pEUIeHHA, OPHEHTUPYSICh Ha  MOpPaJbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

CO3HaHUs,

JIP26. TOTOBHOCTH ¥ CIIOCOOHOCTH K O0Opa3oBaHHIO |
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH HKU3HM;
MeranpeameTHble pe3yabTaThl OCBOCHHS y4eOHOI
JMCIHIUTAHBI OTPAXKAIOT:

8.1. OgBnanenue YHUBEPCATHHBIMHU y49eOHBIMU

MO3HABATEIbHBIMH JCHCTBUAMU:

0) 6a30BBIE MCCIIENOBATEIILCKHE ACHCTBUS:

MP11. craButh W (popMynHpoBaTh COOCTBEHHBIC 3a/la4d B
00pa3oBaTenbHON AEATETHHOCTH U )KU3HEHHBIX CUTYAIHX;
8.3. OBnanenue YHUBEPCAIbHBIMU peryasiTUBHBIMU

[1P63 OVIL.07. cdopMUPOBAaHHOCT YMEHHH  BBISBISATH
XapakTepHbIE MPU3HAKU U B3aMMOCBSI3b H3YUEHHBIX IMOHITUH,
NPUMEHATh COOTBETCTBYIOIMEC TMOHSATHA TPU  OIMHCAHHUU
CTPOCHUSI W CBOWCTB HEOPraHWYECKMX U OPraHUYECKUX
BEIIECTB M HX INPEBPAILCHUI; BBIABISATH B3aUMOCBS3b
XMMUYECKUX B3HAHUKW C TOHATHSMHU M TPEACTABICHUSIMH
JIPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

I1P68_OVIIL.07. chopMupOBaHHOCTh YMEHHH TLIAHUPOBATH U
BBIMIOJIHATh ~ XUMHUYECKHH  3KCIIEPUMEHT  (TIpeBpaleHus
OpraHUYECKUX BEIECTB TP HarpeBaHUM, OIyICHHE dTHIICHA
U M3Y4YEHHE €ro CBOWCTB, Ka4yeCTBEHHbIE pEAaKUUH Ha
aNbJEeTU/ABl, KpaxMal, YKCYCHYIO KHCIIOTY; JeHaTypauus
OCNTKOB TpPUM  HAarpeBaHHWW, I[[BETHHIE pEaKIUH OEJIKOB;
MPOBOJUTh PEAKIUH HOHHOTO OOMEHa, OMNpEeNeNsaTh Cpedy
BOJHBIX PAacTBOPOB, KaueCTBEHHbIC pEakIMU Ha Cyibdart-,
KapOOHAaT- ¥ XJIOPUJI-AaHWOHBI, HA KaTHOH aMMOHWUS;, pelarh
OKCIIEpUMEHTAIBHBIC 3a7aud 1Mo TeMaM "Metamiel"! u
"Hemeramibl") B COOTBETCTBHM C TpaBHJIaMH TEXHUKH
Oe3omacHOCTH NpH  OOpalleHMH ¢  BEUIeCTBAMU U
Ja0opaTOPHEIM 000PYIOBAaHUEM; TMPEACTABISITH PE3YIHTATHI
XMMHYECKOT0 JKCHEepUMeHTa B (opMme 3ammcu ypaBHEHHI
COOTBETCTBYIOIIMX peakuuii U (GOpMyaHpoBaTh BHIBOIBI Ha
OCHOBE 3THX PE3yJIbTaTOB;




NCUCTBUSIMU:

a) caMOOpraHN3aIIHs:

MP38. caMoCTOSTENbHO OCYIIECTBISATH IMO3HABATEIBHYIO
JeSITeTbHOCTD, BBISIBIISITD npoOIeMBl, CTaBUTb u
(opMynmupOBaTH COOCTBEHHBIE 33aJaddl B 00pa30BaTENbHOM
JESITEIbHOCTU U KU3HEHHBIX CUTYaLUsIX;

MP39. caMOCTOSATENBFHO COCTABIATH IIAH PEIICHHUS MTPOOIEMbI
C Y4E€TOM UMEIOILINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y MPENIOYTEHU;

0) CAaMOKOHTPOJIB:

MP46. BnageTe HaBbIKAMH TO3HABATENHLHOW pe(IEKCHUN Kak

OK 04 Db dexTrBHO
B3aMMOJICHCTBOBATh U pabOTaTh B
KOJUIEKTUBE U KOMaHIe

OCO3HAaHUS COBEPINAEMBIX JEHCTBUH W MBICIUTENBHBIX
MIPOLIECCOB, UX PE3YIbTATOB M OCHOBAHU,

MeranpenMeTHbIE pe3yIbTaThl OCBOCHHUS yueOHOM
JTUCIUIUTUHBI OTPayKaIoT:

8.2. OpnageHue yHUBEPCATBHBIMH KOMMYHUKATHBHBIMU
NECUCTBUSIMHU:

0) COBMECTHAs ACATEIBHOCTD:

MP33. npuHUMaTh LEIH  COBMECTHOM  JESATENBHOCTH,
OpraHM30BbIBAaTh M KOOPJWHUPOBATb JEHUCTBUS 1O €€

JIOCTH>KEHHIO: COCTABJIATH IIJIaH ACHCTBUM, paclpeaessiTh POIU
C YYeTOM MHEHMH YYacTHHUKOB OOCYKAaThb pE3yJbTaThl
COBMECTHOH paboThI;

I1P65 OVIIL.07. chopMUpOBaHHOCTh YMEHHUI YCTaHABIUBATh
MPUHAJIEXKHOCTD HU3yYEHHBIX HEOPraHUYECKUX u
OpPraHWYECKUX BEILIECTB K ONPEEICHHBIM KJIaccaM U rpymnmnam
COEJIMHEHUM, XapaKTepu30BaTh HMX COCTAB W BaKHEHWILNE
CBOMCTBA,; OIpENIEIISITh BUJIbI XUMHUYECKUX cBsI3en
(KoBaJIeHTHAS, NOHHASA, METAJUTMYECKAsi, BOJOPOJIHAS), THIIBI
KPUCTAIUTMYECKUX PEHIETOK BEIIECTB; KJIACCUPUIPOBATH
XUMUUYECKUE PEAKIINH;

OK 05 OcymiecTBiasTh YCTHYIO H
MUCHMEHHYI0 KOMMYHHKAIIAIO Ha

rOCy/1apCTBEHHOM SI3BIKE
Poccuiickoi ®depepauuu C
Y4ETOM 0COOEeHHOCTE
COLIMAIBHOTO U KYJbTYPHOTO
KOHTEKCTa

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHUSL yueOHOM
JTUCIUILTUHBI OTPaXKaIOT:

8.2. OsnmageHHe YHHMBEPCAIBHBIMH KOMMYHHKATHBHBIMU
EUCTBUSAMU:

a) oOIIeHHE:

MP26. ocymiecTBIsTH KOMMYHHKALIMHM BO BceX cepax KHU3HMU;
MP28. Bnagerp pasnUYHBIME ~cHoco0amMHM  OOIIEHHS U
B3aNMOJICUCTBHUS;

MP30. pa3BepHyTO U JJOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUS C
UCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;

[1P64 OVIIL.07. chopMHPOBaHHOCTh YMEHHH HCIIOJIb30BaTh
HAaUMEHOBAaHUS XUMHUYECKUX COCIMHEHHN MEeXITyHapOIHOTO
COI03a TEOPETUYECKON ¥ MPHUKIIATHOW XUMUU U TPUBHUAIHHBIE
Ha3BaHWs BAXHEWINMX  BEIIECTB (STHIIEH, AalleTHIIEH,
rMiepuH, QeHosn, (opMalbIerull, YKCyCHas KHCJIOTa,
TJIMIUH, YTapHBIA Ta3, YIIEKUCIBIA Ta3, aMMHaK, TamieHas
W3BECThb, HEralleHasi W3BECTb, IMUTHbEBas coJla W APYIHX),
COCTaBIATh (HOPMYNIBI HEOPTaHWYECKHX W OPraHUYeCKHX
BEIIECTB, YPABHEHUS XHMHUYECKHUX DPEaKIUi, OOBSCHATH UX
CMBICTI; TIOATBEP)KJIATh XapaKTEpPHBIE XUMHUYECKHUE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIUMH 3KCIIEPUMEHTAMU U 3aIUCIMHU
YPaBHEHUI XUMHUYECKUX PEAKLIUN;




OK 06 IlposBnsATs rpaxaaHCKO-
HNaTPUOTHUYECKYIO MIO3ULIHIO,
JEMOHCTPUPOBaTb  OCO3HAaHHOE
MOBE/ICHUE Ha OCHOBE
TpaIULIMOHHBIX poccuiicKux
IyXOBHO-HPaBCTBEHHBIX

LIEHHOCTEH, B TOM 4YHCIE C

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHS YYCOHOW JUCIUTUINHBI
OTpakalOT TOTOBHOCTh W  CIIOCOOHOCTh  OOyYarOUIUXCS
PYKOBOJCTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH
JIUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHCHTAIUH, MO3UTHBHBIX
BHYTPEHHHUX YOEXKJCHHH, COOTBETCTBYIOIINX TPaJUIIMOHHBIM
LIEHHOCTAM POCCHICKOr0 O0IIECTBA, PACIIUPCHHUE KU3HECHHOIO
OMBITA W ONbITA JCATEIBHOCTH B IMPOLECCE pean3alun

I1P61_OVIL.07. c¢hopMHPOBAaHHOCTb NpPEACTABICHHN: O
XUMUYECKON COCTaBIIIOIIEH ECTECTBEHHOHAYYHOU KapTHUHBI
MHpa, POJIM XHMHH B TO3HAHWW SBJICHUH TPHPOIBI, B
(OpMHPOBaHMHM MBIIUICHUST M KYJIbTYpbl JIMYHOCTH, €€
(GYHKUMOHAIBHONW I'PaMOTHOCTH, HEOOXOIMMON s PeLICHUs
NPAaKTUYECKUX 337ad W SKOJIOTMYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 310pPOBBIO U IPUPOTHOM CpEIE;

y4eTOM rapMOHM3ALMY | OCHOBHBIX HANpaBJICHUH BOCHUTATEIBHOW JESATENBHOCTH, B
ME)KHAIIMOHAJIbHBIX U | TOM YHCJIE B YaCTH:
MEXPEIUTHO3HBIX  OTHOIICHUH, | TpaykJaHCKOTO BOCIIMTAHUS:
MIPUMEHATh cranaptel | JIP2. oco3HaHume CBOMX  KOHCTHTYIMOHHBIX TIpaB M
AHTUKOPPYILXOHHOTO 00513aHHOCTEH, YBa)KEHHE 3aKOHA U PABOIOPSIIKA,;
HOBEIECHUS JIP3. MPUHSTHE TPaJULMOHHBIX HaIlMOHAJIHHBIX,

00I1IeYeNIOBEYeCKUX TYMaHUCTUYECKUX W JIEMOKPAaTHYECKUX

IIEHHOCTEH;

JIPS. TrOTOBHOCTP BECTH COBMECTHYIO JACSITEIBHOCTh B

MHTEepecaXx TPaKAAHCKOTO  OOIIEeCTBAa, Yy4YacTBOBAaTh B

caMOympaBjcHHH B 0O0IICO00pa30BaTeIbHOM OpraHu3alul U

JETCKO-IOHOILIECKUX OpPraHu3alusX;

JIP9. 1eHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM,

HUCTOPUYECKOMY M TIPUPOAHOMY HACIEAMIO, MaMATHUKaM,

TpaguuusM HaponoB Poccum, noctmxenusiMm Poccun B Hayke,

MCKYCCTBE, CIIOPTE, TEXHOJIOTHAX U TPYIE;
OK 07 CopneiictBoBath | JINUHOCTHBIE pe3ynbTaThl OcBoeHUs yueOHoH auciumimael | [IP610_OVYIL.07. chopMupoBaHHOCTH yMEHU# coOMOaTh
COXPaHEHUIO OKpY’Kalolled | OTpaKaloT TOTOBHOCTb W  CIIOCOOHOCTh  OOYYarOIIUXCs | MpaBHila SKOJOTHUYECKH IeNeCO00pa3HOTo MOBEACHUS B OBITY
cpeasl, pecypcocOepekeHHI0, | PyKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH HO3MIMEH | 1 TPYAOBOW MAEATEIBHOCTH B LEJISX COXPAaHEHHS CBOETO
MIPUMEHATH 3HaHUA 00 | JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHEHTAIIMH, MO3UTHBHBIX | 3JI0POBbSl M OKpPYXKAIOMIEH NPUPOTHOH Cpeabl;, Y4HUTHIBATH
W3MEHEHUHN KJIuMaTa, MPUHIMIBI | BHYTPEHHUX YyOE€XKIEeHUH, COOTBETCTBYIOUINX TPAJAMLMOHHBIM | OMACHOCTh BO3/IEICTBHA Ha  JKHUBBIE OpTaHH3MBbI
OepeKIINBOTO MPOM3BOACTBA, | LIEHHOCTSIM POCCHICKOro OOLIeCTBa, paCIIMPEHHUE KU3HEHHOTO | OTNPEACICHHBIX BEIIECTB, IIOHMMAas CMBICT TIOKa3aTes
3¢GEeKTUBHO  JEMCTBOBaTH B | ONBITA W ONBITA JESATENBHOCTH B MPOIECCe peau3aluy | MpeesibHON TOMyCTUMON KOHIEHTPALUH;

LIpe:‘sBI)I‘IaI‘/’IHI)IX CUTyalusax

OCHOBHBIX HAIpPaBJICHUA BOCIMUTATEIHLHOW JESTENbHOCTH, B
TOM YHCJIE B 4aCTH:

9KOJIOTUYECKOTO BOCITUTAHUS:

JIP27.  cOpMHUPOBAHHOCTH  DKOJIOTHYECKOW  KYJIBTYpHI,
MOHUMAaHUE BIIMSHUS COLMUAIBHO-3KOHOMUYECKHX MPOIIECCOB
Ha COCTOSIHME NPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHUE




r1100aIbHOTO XapaKTepa IKOJIOTUIECKUX MPodIeM;

JIP28. muraHWpoBaHWE W  OCYIIECTBIICHHE JEWCTBUH B
OKpY’Kalolllel Ccpefe Ha OCHOBE 3HAHMS LEJNeH yCTOWYHMBOTO
Pa3BUTHUS YEIOBEUECTBA;

JIP29. akTWBHOE HENPHUATHE IEHCTBHUN, NPUHOCIIINX BPEI
OKpY’Karollleh cpee;

MerTamnpenmeTHbie pe3yabTaThl OCBOCHUS yueOHOM
JUCLUIUIMHBI OTPaXKaIoT:
8.1. OBrnanenue YHUBEPCATHHBIMHU y49eOHBIMU

M03HABATEILHBIMU JCHCTBUSIMU:

0) 6a30BbBIC UCCIICIOBATEIILCKUE JACHCTBUS:

MP16. ocyuiecTBIATh LEJICHANPABICHHBIA MOUCK NEpeHoca
CPEJICTB 1 CITIOCOOOB ACHCTBHUS B IPOPECCHOHAIBEHYIO CPENY;
8.2. OBnanenue YHUBEpCaTbHBIMHU PEryIATUBHBIMU
JEHCTBUSIMH:

0) CaMOKOHTPOJIb:

MP45. npaBaTh OIIGHKY HOBBIM CHTyaIlUsiM, BHOCHTH
KOPPEKTUBBI B JICATENIHOCTb, OIICHUBAaTh COOTBETCTBHUE
PE3yIbTATOB LEISIM;

OK 08 Hcnonp3oBarh cpencTaa

¢u3nUecKkoi  KyIbTYpbl  JUIS
COXpaHEHHMS W  YKpeIUICHUS
37I0POBbS B nporecce
npoecCuoHaIbHON

NEeSTeIbHOCTH U MOJJIep>KaHus
HE00X0IMMOTO YPOBHS
(u3NIecKoii NOArOTOBICHHOCTH

JIMyHOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOW IMCLUITUHBI
OTPaXAIOT TOTOBHOCTH M CIIOCOOHOCTh  OOYHYaIOIIHXCS
PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOIN BHYTpEHHEH MO3MLUEH
JMYHOCTH, CHCTEMOI LIEHHOCTHBIX OPUEHTALMH, MO3UTHBHBIX
BHYTPEHHHX YOEXJCHHH, COOTBETCTBYIOIINX TPaJAUIIOHHBIM
HEHHOCTSIM POCCUHCKOTO 00IIeCTBa, paclIupeHre )KU3HEHHOTO
ONbITa M OMNbITa JACATENLHOCTH B IPOLECCE pPeaTn3aliH
OCHOBHBIX HAalpaBlieHHH BOCIUTATENBbHOW JESTENbHOCTH, B
TOM YHCJIE B YACTH:

(hU3NIeCKOro BOCIIMTAHUS:

JIP20. copMupoBaHHOCTE 3I0POBOTO M Oe30macHOro odpasza
’KM3HH, OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBbIO;
JIP22. akTMBHOE HENPUATHE BPEIHBIX NPUBBIYEK U UHBIX (HOPM
NpUYMHEHHS Bpeaa pu3ndeckoMy ¥ ICUXUYECKOMY 3I0POBBIO;

I1P611 _OVIL.07. nmnst oOyyaromuxcsi ¢ OrpaHMYCHHBIMU
BO3MOKHOCTSIMH ~ 3JI0POBbSi:  C(HOPMHUPOBAHHOCTh ~ YMEHUS
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJax
MO3HAHUS BELIECTB M XMMUYECKUX SIBJICHUI;

OK 09 ITonp30BaThCs
npohecCuoHaIbHON
JOKYMEHTAIeH Ha

MeranpeameTHsie pe3yJIbTaThI OCBOCHHS yaeOHOU
JTUCITUILTAHBI OTPaXKaIOT:
8.1. OBnanenue YHUBEpCAIbHBIMU yueOHBIMU




roCy/1apCTBEHHOM
WHOCTPAHHOM SI3bIKaX.

MO3HAaBaTEIbHBIMU IEHCTBUSIMMU:

0) 60a30BBIC UCCIICIOBATEIBCKUE TCHCTBUS:

MP7. Bnamere HaBBIKAMU Y4eOHO-UCCIEIAOBATEIBCKON H
MPOEKTHOM JEATENIbHOCTH, HABBIKAMH pa3peleHus mpooiiem,;
MPS8. cmocoOHOCTP W TOTOBHOCTh K CaMOCTOATEIHHOMY
MTOWCKY METOJIOB PELIeHHS MPAKTUIECKUX 3a7a4, TPAMEHEHUIO
Pa3IMYHBIX METO/IOB NIO3HAHUS;

MP9. oBnageHue BHJAMH JAEATEIBHOCTH IO IONYYEHUIO
HOBOTO 3HAHWS, €r0 WHTEPIpETAalH, MPEoOpa3oBaHUI0 U
NPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX CUTYalUsX, B TOM YHCIC
MIPU CO3JaHUU YYEOHBIX U COIIMATIBHBIX IIPOEKTOB;

MP10. popmupoBaHre HAydIHOTO THIIA MBIILICHIS, BIIAJCHIC
HAyYHOW TEPMHUHOJIOTHEH, KIFOYEBHIMH TIOHATHSIMH U
MeTOoJaMH;




3 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JJUCHUILIAHBI

3.1 O6bem yueOHOM AUCUUIIUHBI U BUbI Y4e0HOMH padoThl

B 1.4. B hopme

Bun yae6HO# paboThI O0mBem B yacax IIPaKTUYECKON
MOJITOTOBKU

O06beM 00pa3oBaTeNLHOM MPOrpaMMbl yIeOHOH 74 12
JUCIUIUTNHBI
OcHOBHOE co/lep:KaHue 51 0
TeopeTuyeckoe o0ydeHue 29 0
MIPAKTUICCKHC 3aHITHSI 22 4

0 0
nabopaTopHbIC 3aHATHUS
IIpodeccuonajibHO-OpEeHTHPOBAHHOE 23 12
cojepskaHue (coaepkaHue MPUKJIATHOTO
MO/1YJIfA)

7 0

TeopeTHYeCcKoe 00yUeHnE

MPAKTUYCCKHUEC 3aHATUA

HC IPpCAYyCMOTPECHO

HC NIPpEAYyCMOTPEHO

nabopaTopHbIC 3aHATHS

16

8

IIpomeskyTouHas aTTeCTalUs KOMNIEKCHbIU 3a4€m ¢ OYeHKOU




3.2 TemaTH4yecKHuii MJIaH U colepKaHUE Y4eOHOM TN CIUTIITHHbBI

Oo0beM, akag. 4/ B
TOM YHCJIE B

HaunmeHoBaHue pa3aeios Coaepsxanue y4eOHOro MaTepuaJa u (popMbI Opranuzanuu (popme Kox OK Kop ITP, JIP, MP,
U TeM AesITeILHOCTH 00yYaroLuXcst NpaKTHYeCcKOoi
NO/ITOTOBKH,
akaj. 4
1 2 3
PA3JEJ 1 OPTAHUYECKAA XUMUA 24/8
Tema 1.1 Copep:xkanune 2/0
Teopernyeckue ocHoBbl | [Ipenqmer opraHndeckoldl XMMHUH: €€ BO3HMKHOBEHHE, pPa3BUTHE U 2/0 OK 01, I1P62_OVIIL.07,
OpPraHMYecKoil XMMHUM. | 3HaueHHE B TIOJYyYEHHH HOBBIX BEHIECTB H MaTepHalioB. OK 02, I1P69 OVIL.07
CtpykTypHBIE (QOPMYJIBl OpPraHWYECKHUX BEMIECTB. | OMOIOTHs, OK 03, JIP3, JIPS, JIP9, JIP12,
n3oMepus. XHUMHUYECKasl CBSI3b B OPraHMYECKUX COEAUHEHHUSX - OK 04, JIP13, JIP23, JIP24, JIP25,
OJMHApHBIC W KpaTHbIe cBsizu. [IpencraBieHne o kiaccuUKaUH OK 05, JIP26, JIP32, JIP34
OpraHUYECKUX BEILIECTB. Homenknatypa OpraHUYEeCKUX OK 06 MP1,MP2,MP3 MP10,
coequHEeHWH (CHcTeMaTH4ecKas) W TPHUBHAIbHBIE Ha3BaHUS OK 09 MP21
BAKHEHINUX MMPEACTABUTENIEH KJIACCOB OPraHUYECKUX BELIECTB.
Tema 1.2 Conep:xanne 8/2
YraeBomopoasl. AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKHH psiia. MeTaH u 3TaH - 1/0 OK 01, [1P61_OVII.07,
MpOCTEHIINE MPEICTABUTENHN aJIKAHOB: (PU3UUECKUE U XUMHUUYECKHUE OK 02, I1P62_OVIIL.07,
CBOWMCTBa (peakiMy 3aMeIIeHUus] W TOpEeHHs), HaXOXIeHHE B OK 03, I1P63_OVII.07,
MIPUPOJIE, MTOyYeHHE U MPUMEHEHHE. AJIKEHBI: COCTaB U CTPOEHHE, OK 04, [1P64_OVII.07,
TOMOJIOTHYECKUI pAn. OTWiIeH W TpPONWIeH - MpOCTeHIIne OK 05, [1P69_OVII.07,
MPEICTaBUTENN AJKEHOB: (PU3MYECKHE W XUMHUYECKHE CBOWCTBA OK 06, [1P610_OVIIL.07
(peakuuu  THUAPUPOBAHUS,  TaJOTCHUPOBAHHSA,  TUAPATAIHH, OK 07, JIP20, JIP22, JIP25, JIP29,
OKHUCJICHUS U TIOJTUMEPHU3AITIH ), TOIYICHIE U IPUMEHEHUE. OK 08 JIP32, JIP34

Ankxanuensl: Oytammen-1,3 wu wmermnOyramueH-1,3: crpoeHue,
BOXHEHINIME XUMHYECKHE CBOWCTBA (peakius MOJIUMEpPU3ALINN).
[TomydyeHne CHHTETHYECKOTO KaydyKa M pe3UHBL. AJIKUHBI: COCTaB H
OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKUN psa. ALCTWIeH -
NpOCTEUIIMN  MpPEACTaBUTENb  AJIKWHOB: COCTaB, CTpPOCHHE,
(dbm3udecKkue M XWMHYECKHE CBOWCTBA (PEAKIMU THUIAPUPOBAHUSA,
TaJIOTCHUPOBAHUS,  TUApATAlldd, TOPEHWs), TONy4YeHHe U
npuMeHeHue. ApeHbl. beH3om: coctaB, cTpoeHue, (puzmueckue u
XMMHYECKUE CBOMCTBA (PeaKIVK raJIOTeHUPOBAaHUS U HUTPOBAHMUS),

MP1, MP2, MP3, MP4,
MP7, MP§, MP9, MP10,

MP11, MP12




MOJTy4YeHUEe W TpHMeHeHUe. TOKCHMYHOCTh apeHoB. ['eHeTmdeckas
CBSI3b MEXKIY YTJIEBOJIOPOJIAMH, MPUHAMISKANIME K Pa3TAIHBIM
kinaccaM. [IpuponHbple HCTOUYHUKH YriaeBoAopoaoB. IIpupoansiii ras
U monyTHble He(dTsHbie Ta3bpl. HedTh W ee MpoUCXOXKIEHUE.
Croco0bI TIepepaboTKN HEPTH: TIEPErOHKa, KPEKHHT (TEPMUYCCKHA,
KartanuTuyeckuii), muponns. [Ipoaykrer mepepabotku HedTH, MX
MPUMEHCHUE B MPOMBIIIICHHOCTH U B ObITYy. KaMeHHBIN yroip u
MTPOJYKTHI €T0 MepepadoTKH.

IIpodeccnoHATLHO-OPUEHTUPOBAHHOE COAEPKaHUE 1/0
[IpenenpHBIE yriIeBOAOPOAB! (ATKaHBI M IHMKIOATKaHBI). ['openne 1/0 OK 03 [1P61_OVII.07,
METaHa KakK OJMH W3 OCHOBHBIX MCTOYHHUKOB TEIUIa B [1P63_OVII.07
MPOMBIIIJICHHOCTH U ObITY. CBOICTBA MPUPOIHBIX YTIEBOAOPO/IOB, JIP12, JIP13, JIP26
HaxOXXJICHUE B MPUPOJE W INpUMEHEHHE alKaHOB; HempenenbHble MP11, MP38, MP39,
(ayKeHbl, aJIKMHBI U AJIKaJIUEHBl) U apOMaTUYECKHE YTIEBOJOPOIBI. MP46
lopenne amermneHa Kak HCTOYHHK —BBICOKOTEMIIEPATYPHOTO
TJIAMEHH JJIs1 CBAPKH U PE3KU METAJIIOB.
B ToM unciie mpakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA 6/2
[Mpaktuueckoe 3anstTue Ne 1. «HomeHkiaTypa OpraHM4ecKuX 2/0 OK 01, I1P66_OVIIL.07,
BEIICCTB» OK 02, I1P69 OVII.07,
IIpaktnueckoe 3anatue Ne2. «['eHeTHuecKass CBSI3b MEXKIY 2/0 OK 03, [1P610_OVIL.07
KJIacCaMH YTIIEBOJIOPOJIOBY. OK 04, JIP23, JIP25, JIP28,JIP29
OK 05, MP1, MP4, MP12, MP16,
OK 06 MP21, MP30, MP33,
MP38
IIpodeccrnoHAILHO-OPHEHTHPOBAHHOE COleP KaHMNe 2/2
JlaGopatopHoe 3ansTue Nel. «CBOHCTBA YIIIEBOIOPOIOB) 2/2 OK 01, I1P63_OVIIL.07,
OK 02, I1P65_OVIL.07,
OK 03, I1P66_OVIIL.07,
OK 04, [1P68_OVII.07,
OK 05, [MP610_OVYII.07,
OK 06 [1P611_OVYIIL.O7
OK 09 JIP12, JIP13,J1P20,
JIP23,J1P27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 1.3 Copep:xanue 8/4




Kucaoponcoaepskammue
OpranuyeckKue
COeIMHEeHHUS.

[IpenenbHbIE OAHOATOMHBIE CTUPTHI. METaHOI U 3TaHOJI: CTPOCHHE,
¢u3pueckue M XHMHYECKHE CBOMCTBAa (PEaKkLUUH C aKTHBHBIMU
MeTajUlaMH, TaJOr€HOBOAOPOJAaMH, TIOpEHHE), IPHMEHEHHE.
Bonoponusle cBs3u Mexay MoJekylamu cnuptoB. [leiicTBue
METaHOJa W 3TaHOJIa Ha OpPraHu3M dYeJoBeKa. MHOroaToMHbIE
COMPTHL. DTWICHIVIMKOIb WM TIMLEPHUH: CTPOCHME, (U3MYECKue U
XMMUYECKHEe  CBOWMcTBAa  (B3aUMOACWCTBHE CO  IIETOYHBIMH
MeTaJUlaMH, KaueCTBEHHas PeaKluysi Ha MHOTOATOMHBIE CITUPTHI).
HelictBue Ha opraHu3M desoBeka. [IpuMeHeHHe TIMIlEpUHA U
STHICHITIMKONS. (DEHON: CTPOSHHE MOJNEKYIbl, (QHU3HYeCKHEe WU
XUMUYeckue cBoiicTBa. TokcumyHOCTh Qenona. Illpumenenue
¢denomna. Anpperngpl. Popmanbaerun, aneTanbIeTHA: CTPOCHUE,
¢u3nuecKkue W XUMHUYECKHE CBOMCTBAa (pEakIMW OKUCICHHUS U
BOCCTAHOBJIGHHS, KadeCTBEHHBIE  peakluH), TMOJy4eHHe U
npuMeHeHne. OIHOOCHOBHBIE IpeebHble KapOOHOBBIE KHUCIOTHI.
MypaBbrHasi W YKCyCHasi KHUCIIOTBL: CTpOEHHE, (U3UUECKUE U
XUMHUYCCKHUE CBONCTBa (CBOWCTBA, OOIIME Ui Kjacca KHUCIOT,
peakius dTepruuKanmm), mojrydeHue u npuMmenenue. CreapuHoBast
U OJICMHOBAas KUCJIOTHI KaK MPEICTaBUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT. MBIjIa KaK COJIU BBICIINX Kap6OHOBI)IX KHUCJIOT, HX MOIOIIICC
neiicteue. ClokHBIE SQHUPBI KaKk MPOW3BOJIHBIE KapOOHOBBIX
KkucioT. I'maponus cnoxHeix 3¢upos. Xupsl. ['maponus >kupos.
[Ipumenenue xxupoB. buonoruyeckas poJib >KUPOB.

VYraeBoapl: cocTaB, KiIacCH(UKAIUs YIIIEBOJOB (MOHO-, IH- H
monucaxapunapl). [mokoza —  mOpocTeHIIMii  MOHOCaxapui:
0COOEHHOCTH CTPOEHHS MOJEKYNbI, (PU3NUYECKUE U XUMHUYECKHE
cBoiicTBa (B3ammoaelictBue ¢ rujapokcuaoMm menu(ll), oxmcnenue
aMMHaYHbIM PacTBOpoM okcuga cepeopa(l), BoccTaHOBICHHE,
OpoXKeHHE TJIIOKO3bl), HaxXOKIACHHE B MPHUPOJE, NPUMEHEHHE,
Oouonormueckast ponb. DotocunTes. Dpykro3a Kak H30MEp
rmoko3bl.  Kpaxman M 1emtrono3a Kak TpUPOJHBIE TMOIUMEPHI.
Crpoenue kpaxmana M LE/UIIOI03bl. DU3MUECKHE M XUMHUYECKUE
CBOHCTBa Kpaxmasia (THApOJIN3, KaYeCTBEHHAsl PEAKIHsl C HOA0M).

2/0

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
OK 08

TIP61_OVILO07,
T1P62_OVIL07,
T1P63_OVIL07,
TIP64_OVILO07,
TIP69_OVTL07,
TIP610_OVYIIL07
JIP20, JIP22,JIP25,
JIP29,JIP32, JIP34
MP1, MP2, MP3, MP4,
MP7, MP8, MP9, MP10,
MP11, MP12

B ToMm umncie MPAKTHYCCKUX U naﬁopaTopHux 3aHATHH

6/4

ITpakTuueckoe 3aHATHE Ne3. «HomeHknarypa
KHUCJIOPOJOCOAEPKAIIUX OPTaHUYECKUX COCAUHEHUIN.

2/0

OK 01,
OK 02,
OK 03,

I1P66_OVILO7,
IIP69 OVILO7,
IIP610_OVILO7




[MpakTnueckoe 3ansatue Ned, «Xummueckue W (QUINICCKHC 212 OK 04, JIP23, JIP25, JIP28,JIP29,
CBOMCTBa KHCIIOPOAOCOACPKAIINX OPTAHNICCKIX COCITHHCHUM. OK 05, MP1, MP4, MP12, MP16,
OK 06 MP21, MP30, MP33,
MP38
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COlePIKAHME 2/2
Jlaboparopuoe 3amstue Ne2. «KadyecTBeHHbIE peakldd Ha 2/2 OK 01, I1P63_OVIIL.07,
KHCJIOPOICOICPKAIIINE OPTaHNIECCKUE BEIIICCTBAY. OK 02, I1P65_OVII.07,
OK 03, [1P66_OVII.07,
OK 04, I1P68_OVII.07,
OK 05, I1P610_OVYILO7,
OK 06 I[MP611_OVILO7
OK 09 JIP12, JIP13,J1P20,
JIP23,JIP27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 1.4 Conepxanne 4/2
A3oTcoaep:kanue AMHWHOKHUCIIOTHI Kak aM(OTepHbIE OpPraHUYECKUE COCTUHEHUS. 2/0 OK 01, I1P61_OVIL.07,
OpraHu4ecKue du3nveckre U XMMHYECKHE CBONCTBA aMHUHOKHCIOT (Ha MpUMepe OK 02, [1P62_OVII.07,
COeTMHEHM. MIMIFHA). Bronornieckoe 3HaUeHHEe aMHHOKHCIIOT. [1enTHabI. OK 03, I1P63_OVII.07,
benkn kak mpHUPOJHBIE BBICOKOMOJIEKYJISIPHBIE COEIUHEHHUS. OK 04, [1P64_OVII.07,
IlepBruuHas, BTOpMYHAsT M TPETHYHAas CTPYKTypa OEJKOB. OK 05, I1P69_OVIL.07,
XVUMUYeCcKre  CBOMCTBa  OENKOB: THAPOIHN3, JIEHATYpaIlus, OK 06, I1P610_OVIIL.07
Ka4eCTBCHHBIC PEAKITUU Ha OCTIKH. OK 07, JIP20, JIP22,JIP25,
OKClepUMEHTalIbHbIE  METOABl  M3Y4YEHHA  BEIIECTB U  HUX OK 08 JIP29,JIP32, JIP34
MpeBpalleHnid: HAONIONCHWE W OINMHUCAHWE JIEMOHCTPAIIMOHHBIX MP1, MP2, MP3, MP4,
OTIBITOB: JIEHATypaIus OelKOB MPH HAarpeBaHUH, [[BETHBIE PEAKLINU MP7, MP§, MP9, MP10,
OCIKOB. MP11, MP12
B ToM unciie npakTHYECKUX U J1a00PATOPHBIX 3aHATHIA 2/2
IIpodeccnoHaNTbLHO-OPUEHTHPOBAHHOE COAEPKAHME 2/2




JlaGopatophoe 3ansTue Ne3. «KauecTBeHHBIE peakK Ha OCITKU». 2/2 OK 01, I1P63_OVIL.07,
OK 02, I1P65_OVIL.O07,
OK 03, I1P66_OVIIL.07,
OK 04, I1P68_OVIL.07,
OK 05, I1P610_OVII.07,
OK 06 I1P611_OVII.07
OK 09 JIP12, JIP13,JIP20,
JIP23,J1P27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 1.5 Conep:xxanue 2/0
Boicokomouiekyasipuble | OCHOBHBIE TOHSTHS XHMHH BBICOKOMOJEKYIISIPHBIX COEIWHEHIIA: 2/0 OK 01, I1P62_OVIL.07,
COeIMHEeHUS. MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOIUMEPHU3ALIHY, OK 02, I1P63_OVIL.07,
cpemHsisi MoOJIeKyJisipHass Macca. OCHOBHBIE METONBI CHHTE3a OK 03, I1P65_OVIIL.07,
BBICOKOMOJICKYJISIDHBIX ~ COCOUHEHUN -  MOJHUMEpU3alus U OK 04, I1P69_OVII.07,
HOJIMKOHIEHCALIUS. OK 05, I1P610_OVII.07,
OK 06 [1P611_OVYIIL.07,
JIP2, JIP3,JIPS, JIP9,JIP20,
JIP27,J1P28,J1P29,J1P32,
MP2, MP3, MP4, MP7,
MP9, MP10, MP11, MP24
PA3JEJI 2 OBLIAS 1 HEOPTAHUYECKAS XUMMUSA 50/4
Tema 2.1 Conep:xanne 6/0
OcHoBHbBIE IOHATHS 1 XuMH4eckui aneMeHT. ATom. Snpo aTroma, H30TOMBL. DIEKTPOHHAS 2/0 OK 01, I1P61_OVIL.O07,
3aKOHBI XMMMH. 000JI0YKa. DHEepreTHUecKrue YpPOBHH, TIOAYPOBHH. ATOMHBIE OK 02, [1P66_OVII.07,
Crpoenue aToma. opbutanu, s-, p-, d- smemeHTsl. OCOOCHHOCTH pacHpeIeIeHHs OK 03, I1P69 OVIL.O07,
Ilepnogu4yeckuii 3aKOH U | AJIEKTPOHOB IO OPOUTANISIM B aTOMax SJIEMEHTOB IEPBBIX YEThIpEX OK 04, [1P611_OVIIL.O7
Ilepuonnyeckas cucTeMa | NMepuoJoB. DIeKTpoHHas KoH(uUrypamus atomoB. [lepuomudeckuii OK 05, JIP2, JIP3,JIPS, JIP9,JIP24,
XHMHYECKHX J)JIEMEHTOB | 3akoH W [lepmomuyeckas cucreMa XUMHYEeCKuX d3iemeHToB J[.U. OK 06, JIP25, JIP26, JIP32
JI.. Menneneena. MenpneneeBa. CBsi3p nepuoauyeckoro 3akoHa u llepuogmueckoit OK 07, MP2, MP4, MP9, MP10,
cucTeMbl  xuMmudeckux amemeHToB  J[.MI. Menneneea ¢ OK 08, MP16, MP21, MP22,
COBPEMEHHOM TEOpPHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH MP24, MP26, MP28,
W3MEHEHUS] CBOWCTB XMMHYECKUX 3JIEMEHTOB M O0pa3yeMbIX HMHU MP30, MP38, MP39,
MIPOCTBIX U CIOKHBIX BELIECTB IO TPYIIIAM U MepuojaM. 3HaUCHHE MP46
MIEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH. 3aKOHBI XUMHH
B ToM unciie NpakKTHYeCKUX M J1a00pPATOPHBIX 3aHATHH 4/2




[Ipaktuueckoe 3anatue Ne5. «OCHOBHBIE 3aKOHBI B XUMHH U 2/0 OK 01, [IP66_OVII.07,
pacdeTsl 10 YPaBHEHUSIM XUMUYECKUX PEaKIHi». OK 02, I1P67_OVIIL.07,
[Mpaktnueckoe 3anstme Ne6.  «l3ydeHne  MEepHOIUYECKUX 2/2 OK 03, I1P69_OVII.07,
3aKOHOMEPHOCTEHN M UX B3aUMOCBS3H CO CTPOEHUEM aTOMOBY. OK 04, [1P610_OVYIIL.07
OK 05, JIP23, JIP25, JIP28,JIP29,
OK 06 MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
Tema 2.2 Copep:xkanue 4/0
CtpoeHnue BemecTBa 1 | Buasl xuMuueckoil CBs3H (KOBaJCHTHAs HEMOJSIPHAS W ITOJIIpHAs, 4/0 OK 01, [1P61_OVII.07,
NPUPOAA XUMHYECKOI WOHHAs1, MeTaJuTHyecKas ). MexaHu3Mbl 00pa3oBaHMsl KOBAJIEHTHOM OK 02, I1P66_OVIL.07,
cBsa3d. MHoroo6pasue | xumuyeckod CBs3W (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIH). OK 03, I1P69 OVIL.07,
BeLEeCTB. Bonmopoanast cBsa3b. BaneHTHOCTh. DIEKTPOOTPULATEIBLHOCTb. OK 04, [1P611_OVIIL.O7
Crenenb okuciaeHus. MOHBI: KaTHOHBI M aHWOHBL. BermecTsa OK 05, JIP2, JIP3,JIP5, JIP9,J1P24,
MOJICKYJIIPHOTO W HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH OK 06, JIP25, JIP26, JIP32, MP2,
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTALIMYECKUX PELIETOK. OK 07, MP4, MP9, MP10, MP16,
3aBUCHMOCTh CBOMCTBa BEIIECTB OT THUINA KPUCTAIUIMYECKOU OK 08, MP21, MP22, MP24,
pELIETKH. MP26, MP28, MP30,
MP38, MP39, MP46
Tema 2.3 Copep:xkanne 6/0
Jucnepcuble cucrembl. | Jlucriepcabie cuctembl. Knaccudukanust AUCIIEPCHBIX CHCTEM I10 3/0 OK 01, I1P61_OVIL.07,
PactBopnl. coctaBy. CtpoeHue u (HakTOpsl YCTOWYMBOCTH JAHUCHEPCHBIX OK 02, [1P66_OVII.07,
DJIEKTPOTUTHYECKAS cucteM. Pacro3HaBaHMe MCTHHHBIX PAaCTBOPOB, KOJUIOMIHBIX OK 03, I1P69 OVIL.O07,
AUCCOLUALMSA pacTBopoB H rpyOomucnepcHblx cucteM. CTpoeHHe MHLEIIIBL. OK 04, [1P611_OVIIL.O7
PaccenBanme cBeTa TMpH MPOXOKICHUH CBETOBOTO ITydKa depes OK 05, JIP2, JIP3, JIPS, JIP9,
ONTHYECKH  HEOAHOpoAHyH  cpeny  (3ddexkra  Tunmans). OK 06, JIP24, JIP25, JIP26, JIP32,
UccnenoBanve  CBOMCTB ~ JUCHEPCHBIX  CUCTEM  JUISL  MX OK 07, MP2, MP4, MP9, MP10,
uaeHTU(GUKAIMA. DJICKTPOIIMTHYECKas aucconnanus. CHIbHBIE H OK 08, MP16, MP21, MP22,
ciabbie 31eKTposinThl. Cpeia BOJHBIX PACTBOPOB BEIISCTB: KUCIAS, MP24, MP26, MP28,
HeHTpabHasi, menoyHas. Peakiium noHHoro ooMeHa. MP30, MP38, MP39,
MP46
IIpogeccrnoHaILHO-OPHEHTHPOBAHHOE CO/lePKAHNE 1/0
Pemenne mnpakTHUKO-OPUEHTHPOBAHHBIX pAacUETHBIX 3aJaHUi Ha 1/0 OK 03 I1P61_OVIL.07,
JHCIIEPCHBIE  CHUCTEMBI,  HCIOJIb3yeMble B OBITOBOH M I1P63_OVIL.07

MPOU3BOJICTBEHHOM  JICSITEJILHOCTH  4EJIOBEKa, C  MO3UIMI
JKOJIOTHYECKOW  O€30MacHOCTH  TOCIEACTBUH W TPaMOTHBIX
penieHni npo0ieM, CBSI3aHHBIX C TPAHCTIOPTOM

JIP12, JIP13, JIP26,
MP11, MP38, MP39,
MP46




B ToM 4mciie npakTHYECKUX M 1a00pPATOPHBIX 3aHATHH

2/0

[Ipaktuueckoe 3ansTue Ne7. «Pemenue 3ajgau Ha ompeneneHHE 2/0 OK 01, [1P66_OVIIL.07,
KOHLIEHTPAIUN paCTBOPOB» OK 02, I1P67_OVIL.07,
OK 03, I1P69_OVIL.07,
OK 04, [1P610_OVYIIL.07,
OK 05, JIP23, JIP25, JIP28,J1P29,
OK 06 MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
Tema 2.4 Conep:xanne 12/0
Kaaccnpukanus KucnoTel kak 37MeKTpONUTHI, WX KiIacCH(DHUKANWA MO Pa3IHIHBIM 2/0 OK 01, I1P63_OVIL.07,
HEOPraHUYeCKUX npu3HakaM. XHMHUYECKHE CBOMCTBA KHCIOT B CBETE TEOPUHU OK 02, [1P64 OVIL.O07,
coeIMHEeHHIl. ANIEKTPONUTHYECKON aucconnanui. OCOOCHHOCTH B3aUMOACHUCTBHS OK 03, I1P65_OVIL.07,
KOHLICHTPUPOBAHHON CEPHOM M a30THOW KHUCIOT € METaJUIaMH. OK 04, I1P69_OVII.07,
OCHOBHBI€ CITOCOOBI IOTYIECHHS KHCIIOTHL. OK 05, ITP610_OVYILO7,
OcHOBaHHUSI KaK IEKTPOJMTHI, UX KIaCCH(PHUKALUSI N0 Pa3InIHbIM OK 06, [1P611_OVYIIL.07
Npu3HakaM. XHUMHUYECKHE CBOMCTBA OCHOBAHHM B CBETE TEOPUHU OK 07, JIP2, JIP3,JIP9, JIP13,
3IEKTPOIUTUUECKON Auccounanuu. Pa3inoskeHrne HepacTBOPUMBIX B OK 08 JIP20, JIP24, JIP25, JIP26,
Bojiec OcHOBaHUH. OCHOBHBIE CIIOCOOBI MOJyYSHUS OCHOBAHUH. JIP27, JIP28, JIP29, JIP34
Comm kak »aekTpoiuThl. Conu cpeaHue, KUCIBIE B OCHOBHBIC. MP2, MP4, MP7, MPS,
XUMHUYECKH CBOMCTBA COJIEH B CBETE TEOPHUM 3JIEKTPOIUTHUECKOU MP9, MP16, MP21,
muccoruanyn. CriocoObl TOTy9IeHHUs COJIeH. MP22, MP26, MP28,
Tumponuz  comeit.  CoseoOpa3syronue W HECoJIeo0pasyromiue MP30, MP46
okcuabl. OcHOBHble, aM(OTEpHbIE W KHUCIOTHBIE OKCHIBI
3aBHCUMOCTb  XapakTepa OKCHAa OT CTENEHH OKHCJICHUS
00pasyrolero ero Meramia. XUMHYECKHE CBOMCTBA OKCHJIOB.
ITonyuyenue okcuaoB.
XapakTepUCTHKAa COCTaBa, CTPOCHUS, CBOMCTB, IOJNyYeHUS H
MPUMEHEHUS! OCHOBHBIX KJIaCCOB HEOPraHWYECKUX COCTUHEHUI:
OKCHJIOB, KHCIIOT, OCHOBaHMM u coineil. Homenknartypa
HEOpPraHMYeCKHX BelIecTB. |'eHeTndeckas CBA3b HEOPraHUYECKUX
BEIIECTB, MPUHAUISKAIINX K Pa3IMIHBIM KJIaccaMm.
IpodeccnonaaIbHO-OpUEHTHPOBAHHOE CO/leP:KAHIE 2/0




OU3UKO-XUMUYECKUE  CBOMCTBA  HEOPraHUYECKUX  BEILECTB. 2/0 OK 01, IMP63 OVIIL.07,
XWMHYECKHE CBOHCTBA OCHOBHBIX KJIaCCOB HEOPTaHMYIECKUX OK 02, [1P64 OVII.07,
BemecTB (OKCHAOB, THAPOKCHUAOB, KHCIOT, COJIGH M Jp.). OK 03, I1P65_OVII.07,
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB TPOCTHIX BEIIECTB, OK 04, [1P69_OVII.07,
BOJOPOJHBIX COSAMHEHHH, BRICIITUX OKCHIIOB M THAPOKCHIIOB. OK 05, I1P610_OVYILO7,
OK 06, MP611_OVIILO7
OK 07, JIP2, JIP3, JIPY, JIP13,
OK 08, JIP20, JIP24, JIP25, JIP26,
JIP27, JIP28, JIP29, JIP34
MP2, MP4, MP7, MPS8,
MP9, MP16, MP21,
MP22, MP26, MP28,
MP30, MP46
B ToM yHc/Ie MpaKTHYECKUX U J1a00PaTOPHBIX 3aHATHIA 8/0
[MpakTuueckoe 3aHsaTHEe Ne8. «DU3MKO-XUMUYECKHE CBOMCTBA 2/0 OK 01, I[1P66_OVII.07,
HEOPraHMYECKHUX BEIIECTBY OK 02, I1P69_OVIL.07,
[Ipaktuueckoe 3anstue No9. «CocTaBieHre ypaBHEHUN peakivii Ha 2/0 OK 03, 11P610_OVILO7,
THIPOIH3 COTeiiy. OK 04, JIP23, JIP25, JIP28,J1P29,
OK 05, MP1, MP4, MP12, MP16,
OK 06 MP21, MP30, MP33,
MP38
IpodeccnonaaIbHO-OPHEHTHPOBAHHOE COlEP:KAHIE 4/0
JlaGoparopHoe 3ansTue Ned. «Peakiun HOHHOTO 0OMeHa». 2/0 OK 01, I1P63_OVIL.07,
OK 02, [1P65 OVIIL.07,
JlaboparopHoe 3aHsTue No5. «KauecTBeHHbBIE peakiu Ha cylbhaT- 2/0 OK 03, [1P66_OVII.07,
, KapOOHAaT-, CHJIUKAT- U XJIOPUI-aHUOHBD) OK 04, I[IP68 OVII.07,
OK 05, I1P610_OVYILO7,
OK 06 [MP611_OVYIIL.0O7
OK 09 JIP12, JIP13,J1P20, JIP23,
JIP27, JIP29
MP2, MP3, MP4, MP7,
MPS§, MP9, MP10, MP13,
MP16, MP21, MP30,
MP33, MP46
Tema 2.5 Copep:xkanue 8/0




XuMnyecKkue peakium. Xumuyeckas peakmus. Kimaccudukaiuss XUMUYECKUX PEAKIHA B 4/0 OK 01, IMP63 OVIIL.07,
CKoOpoCTh XUMHYECKOH | HEOPraHWYECKOW ¥ OPraHWYeCKOW XWMHH. 3aKOH COXpaHEHHS OK 02, [1P64 OVII.07,
peaknun. XuMHU4YeCKOe | MAaccChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS PHEPTUU MPU OK 03, I1P65_OVII.07,
paBHOBecHE XUMUYECKUX peakiusax. CKOpoCTh peakluu, €€ 3aBUCUMOCTH OT OK 04, I1P69 OVIIL.07,
pasnmmyHBIX  (hakTopoB. OOpaTUMbBIE pEAKIUH. XHUMHYIECKOE OK 05, I1P610_OVYILO7,
paBHOBecrue. DakTOphI, BIHAIONINE HAa COCTOSHHE XHMHYECKOTO OK 06, IIP611_OVILO7,
paBHoBecus. I[lpunuun Jle-Illatenbe. IlOHATHS: «OKHCIHUTENDBY, OK 07, JIP2, JIP3, JIPY, JIP13,
«BOCCTAaHOBHUTEIIbY, «OKHUCIICHHUECY, «BOCCTAHOBJICHHUCY, OK 08 JIP20, JIP24, JIP25, JIP26,
«OKHMCIIUTEIbHO-BOCCTAHOBUTEILHBIE peaKIm». Tuner JIP27, JIP28, JIP29, JIP34
XMMHUUYECKUX PpPEAKUMA [0 MW3MEHEHUIO CTENEHH OKHUCICHUS MP2, MP4, MP7, MPS,
XUMHYCCKHUX SJICMECHTOB. MP9, MP16, MP21,
MP22, MP26, MP28,
MP30, MP46
B ToM umciie NpaKTHYECKHX M J1a00PATOPHBIX 3aHATHH 4/0
[paktuueckoe 3ausiTre Nel0. «BnusHue pa3nuuHbX (JakTOpoB Ha 2/0 OK 01, I1P66_OVIIL.07,
CKOPOCTh XUMUYECKOUN peakLum. OK 02, I1P69_OVII.07,
[IpakTuuaeckoe 3anstue Ne 11. «CocraBnenue ypaBaenuit OBP 2/0 OK 03, I[1P610_OVYIL.07
METOJOM BJIEKTPOHHOTO OaaHcay. OK 04, JIP23, JIP25, JIP28,JIP29,
OK 05, MP1, MP4, MP12, MP16,
OK 06 MP21, MP30, MP33,
MP38
Tema 2.6 Conepxanne 12/2
Meramabl. Hemeramnbl. | Meramisl. [lonoxkeHue MeTamwuioB B IlepHoaMUecKoil  cucTeMe 4/0 OK 01, I1P62_ OVILO7,
Oo0mue cnocodbl xuMuueckux  snemeHtoB  J M.  Menpeneesa. OcoOeHHOCTH OK 02, [1P63_OVII.07,
MOJy4YeHHs] MeTa/IJIOB CTPOEHUSI DJIEKTPOHHBIX 00O0JOYEeK aToMOB MeTayuioB. OOmme OK 03, I1P64 OVIL.O07,
¢u3uveckue  CBOicTBA  METaJIIOB. CnnaBel  METaJlIOB. OK 04, [1P65_OVII.07,
ONEKTPOXUMUYECKUN P HANPSHKEHUH METAUIOB. XUMHYECKHE OK 05, I1P69 OVIL.O07,
CBOWMCTBa BaXHEHIIMX METAIJIOB (HATPHHA, KM, KaJbIIHid, OK 06, I1P610_OVYILO7,
MarHui, aTIOMUHUHN, ITUHK, XPOM, JKeJIe30, MeJb) U UX COCAMHCHIIM. OK 07, I[IP611_OVILO07
OO0mue crocoObl MmojydeHus: MeTauioB. [IpuMeHeHne METalJIoB B OK 08 JIP2, JIP3,JIP9, JIP13,

Obity u TexHuke. Hemeramnsl. IlonokeHue HemeTaquioB B
Ilepuonnueckoit  cucreme  xumudeckux  anemeHros  JI.U.
MenzeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.

JIP20, JIP24, JIP25, JIP26,
JIP27, JIP28, JIP29, JIP34
MP2, MP4, MP7,




dusnveckre CBOKMCTBA HEMETAUIOB. AJIOTPOIUS HEMETAIUIOB (Ha
MpuMepe KHUCIopoaa, cepwl, (ocdopa n yriaepoma). XuMHUIECKHAE

MP8, MP9, MP16, MP21,
MP22, MP26, MP28,

CBOHMCTBAa Ba)XHEHIIMX HEMETAUIOB (TajJOTeHOB, CEPHI, a30Ta, MP30, MP46
¢docdopa, yriaepoma u KpeMHHUS) M MX COCIUHEHHH (OKCHIOB,
KHCJIOPOJICOJCPIKAIIMX KHCIIOT, BOJIOPOJHBIX COSTUHCHUH).
IIpuMmeHeHre BaXXHEHIITNX HEMETAIIIIOB M UX COCTMHEHU.
IMpodeccnoHaAILHO-OPHEHTHPOBAHHOE COEPKAHIE 2/0
JlaTh XapakTepUCTUKY dJIeMeHTaM (cepeOdpo, Meb, ATFOMUHIN) KaK 2/0 OK 03 I1P61_OVIL.07,
METaJlJIaM C BBICOKOH 3JIEKTPONPOBOIHOCTHIO. 3HAUYEHHE METANJIOB I1P63_OVIL.07
U HEMETa/UIOB B IIPHUPOJE U JKU3HEACATEIBHOCTH 4YEIOBEKa WU JIP12, JIP13, JIP26
opranm3MoB. Kopposus MeTauioB: BUABI KOPPO3WH, CIIOCOOBI MP11, MP38, MP39,
3alIUTHl METAJUIOB OT KOppo3uu. YepHasi U LBETHAsE METAJLIYpIUsl. MP46
[IpakTHdeckoe MpPUMEHEHWE DJIEKTPONM3a ISl TOJYyYCHHS
HIETIOYHBIX, IEJIOYHO3EMENbHBIX METAUIOB U alMoMUHMS. CTEKIIO U
CHJTUKATHAs] POMBIIUICHHOCTb.
B ToM unciie npakTHYECKUX U J1a00PATOPHBIX 3aHATHH 6/2
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COlEP:KAHIE 6/2
JlaGopatopHoe 3ansaTHe Ne6. «KauecTBeHHBIE peakMy Ha KaTHOHBI 2/0 OK 01, OK I1P63_OVIL.07,
METAaJIOBY. 02, OK 03, [1P65 OVIIL.07,
JlabopaToproe 3ansTue Ne7. «Kopposuss METAIZIOB U CIOCOOBI 2/2 OK 04, OK [1P66_OVII.07,
3aIUTHl OT KOPPO3HM». 05, OK 06 [1P68_OVII.07,
Jlaboparoproe 3amsaTme Ne8. «UccnemoBanme (UBMYECKUX U 2/0 OK 09 I1P610_OVYILO7,
XUMHUYECKUX CBOICTB METAIJIOB X HEMETAJLIIOBY. [IP611_OVYIIL.07,
JIP12, JIP13, JIP20, JIP23,
JIP27, JIP29
MP2, MP3, MP4, MP7,
MP8, MP9, MP10, MP13,
MP16, MP21, MP30,
MP33, MP46
Tema 2.7 Copep:xkanue 2/0
XHUMHUS U KU3Hb Ponp xuMum B 0oOecriedeHnH SKOJIOTHYECKOM, SHEPTeTUYEeCKON U 1/0 OK 01, [1P61_OVII.07,
MUIIeBOH 0E30MacHOCTH, pa3BUTUU MenuiuHbl. [loHsATHE O OK 02, I1P63 OVIIL.07,
Hay4HbIX METOJaX IO3HAHUSA BEUIECTB U XUMHUYECKHX PEaKIIHM. OK 03, I1P65 OVIIL.07,
[IpencraBnenns o0 o0MMX HAYYHBIX MPHUHIUIAX MPOMBIILIEHHOTO OK 04, [1P69_OVII.07,
MOJTyYEHHUs] BXKHEHIINMX BemiecTB. YeloBeK B MHpE BEIIECTB H OK 05, MP610 OVYII.07,




MaTepHajoB: BayKHEHIINE CTPOUTEIbHBIC MaTepuanisbl, OK 06, [1P611_OVIIL.O7
KOHCTPYKITMOHHBIE ~MaTepHajbl, KpacKd, CTEKJIO, KepaMHKa, OK 07, JIP2, JIP3, JIPS, JIP9,
MaTepHuanbl I DJEKTPOHWKH, HaHOMAaTepHAbl, OpTaHUIECKUE H OK 08, JIP12, JIP13, JIP20, JIP22,
MUHepalbHble YA0OpeHHs. XUMHUs U 3A0POBbE UEIIOBEKaA: MpaBHila JIP23, JIP24, JIP25, JIP26,
HCITOJTB30BaHUS JIEKapCTBEHHBIX MIpEeTnaparoBs, TpaBUiIa JIP27, JIP28, JIP29, JIP32
0e30IacHOr0 HMCITOJIB30BAHMS IPENapaToB OBITOBOW XHMHH B MP1-MPS§, MP10, MP11,
MOBCEIHEBHOM KM3HU. MP13, MP16,
MP21,MP22, Mp23,
MP24, MP26, MP28,
MP30, MP33, MP39,
MP45
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHIE 1/0
Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUIECKIX 3aJaHUI Ha 1/0 OK 03 I1P61_OVIIL.07,
CBOWMCTBa, COCTaB, IIOJY4YCHHE M O€30MaCHOE MCIIOJIb30BAHUE I1P63 OVIIL.07,
Ba)XHEHIINX HEOPraHWYECKUX BEHICCTB B OBITY M MPaKTUYECKOH JIP12_OVIL.07

JEeSITeIbHOCTH YeJIOBEKa.

OOmue TpencTaBIeHNs O MPOMBINUICHHBIX CIIOCO0aX IMOyYeHUS
XUMUYECKUX BeIIeCTB (Ha TMpPUMEpEe MPOU3BOJACTBA CEPHOM
KHCIIOTHI).

[IpoGieMa 0TX0JJ0B ¥ TOOOYHBIX MTPOTYKTOB.

JIP13, JIP26, MP11,
MP38, MP39, MP46

IIpoMeskyTOUYHAs] ATTECTAUMA KOMIJIEKCHBIN 324€T C OLIEHKOM

Bcero:

74/12




3.3 IlepeyeHb 1a00PaTOPHBIX U NPAKTHYECKUX 3aAHATHH

TeMbl J1a00paATOPHBIX U (WJIH)
NPaKTUYECKUX 3aHATHI

KpaTtkoe conep:xxanue/ onucanme (nejb padboThbl)

CrnenunaJn3upoBaHHoOe 000py10BaHue,
TeXHUYeCKHE CPECTBA, MPOrPaMMHOE
o0ecneyenue (Mpu HeOOXOAUMOCTH)

Paznen 1. OPTAHUYECKAS XUMUSA

IIpakTH4yeckne 3aHATHUSA

[IpakTuueckoe 3aHsTHE Nel.
«Homenknarypa OpTaHUYECKHX
BEIIIECTB

CocTaBlicHUE TOJHBIX W COKPAIICHHBIX CTPYKTYPHBIX (HOpMYI
OPraHMYECKUX BEIIECTB OTICIBHBIX KJIACCOB, HCHOJb3ysS WX
Ha3BaHUS 10 CHUCTEMaTHYEeCKOW W TPHUBHAIHLHOW HOMEHKIIAType
(3TMNeH, aleTWiIeH, TIHIEpHuH, (eHox, (opMalbIeTh, yYKCyCHas
KHCJIOTa, TIHIKH). PacdyeTsl mpocreiiiel popMysisl OpraHn4ecKon
MOJIEKYJIBI, UCXO U3 3JIEMEHTHOTO cocTaBa (B %)

Lemn paboTsr:

HayunTbcst cocTaBisiTh Ha3BaHHS OPTraHMYECKHX BELIECTB II0
MexnayHaponHoit Homenknatype (IUPAC) wu  crpouth ux
cTpykTypHble (opmynbl. [lOHATH CBSI3b  MEXIy CTPOSHUEM
MOJIEKYJIbI U €€ Ha3BaHUEM.

Ta6numa [1.1. Menneneena, Tabauia
TOMOJIOTHYECKOTO Psijia YIIICBOI0OPOI0B

IIpaxTrueckoe 3anstTue No2.
«['eHeTnUeCcKas CBsI3b MEXKTy KIacCaMu
YTIJICBOZOPOJIOBY

I'omomorus, uzomepust. [Ipencrapienue o kinaccupukauu
OpraHmYecKuX BemiecTB. HOMeHKIaTypa opraHmdecKux
COeMHEHMH (CrcTeMaTHIecKas ) M TPUBHAILHBIC HA3BaHUSI.

Hemu paboTsI:

CI/ICTeMaTI/ISI/IpOBaTB 3HAHUSA O TEHETHYECKOH CBSI3H MCXKOY
KJIACCAMHM OpPTaHWYECKUX COeNuHeHWH. Hayuuthbcs cOCTaBIsATH
YpaBHCHUA peaKuHﬁ I OCYHICCTBJICHUA LCMOYCK XUMHYCCKUX
IIPEBPAILICHUN YTIIEBOAOPOJIOB ¥ UX IPOU3BOAHBIX.

Ta6numa J1.1. Menneneesa, Tabauna
TOMOJIOTHYECKOTO Psijia YIIIeBOI0POIOB

IIpakTuueckoe 3aHATHE Ne3.
«Homenknarypa
KHCJIOPOJIOCOJIEPAKALIUX OpPraHUYeCKUX

COEIUHEHUN.

TpuBHabHAs U MEXKIyHAPOIHAS HOMECHKIIATYPA, XUMUUECKUE
CBOWCTBA, CIIOCOOBI MOyYCHUsI CIIUPTOB U ()EHOJIOB, KAPOOHOBBIX
KHCJIOT U 3(QUPOB, aIbJETHIOB H KETOHOB.

Hemu paboTsI:

Brnagerp  HaBbIKAMHM ~ COCTaBICHHsSI  CTPYKTYpHBIX  (OpMyI
OpTraHNYCCKUX COCIIPIHCHI/Iﬁ, HCIIOJIB30BaTh ImpaBuia
CHUCTEeMaTHYeCKOW HOMEHKIATypbl NpHW WX Ha3BaHud. OBianeTh
HaBBIKAMU PEIICHUS MPOCTSHIIINX XUMUYECKHX 3a7ad.

Tabmuua .M. Mengeneesa, Tabauna
TOMOJIOTHYECKOTO Psijia YIIIEBOJ0POI0OB

[IpakTiueckoe 3aHATHE Ned.
«Xumuueckue U (hU3NIecKue CBOWCTBA
KHCJIOPOAOCOAEPKAIINX OPraHUYECKUX
COEIMHEHUI.

OrnpezaeneHrne KaueCTBEHHBIX PEaKUUi HA OTHOATOMHEIE U
MHOTr0aTOMHbIE ciupThl. McciieioBanne CBOMCTB YKCYCHOM
KHUCJIOTBHI.

Lenu paboTsr:

HayuuTbcst uC0J1b30BaTh 3HAHMS O CTPOEHHUU U CBOMCTBAX

Ta6muma J1.1. Menneneena, Tadauia
TFOMOJIOTHYECKOIO Psijia YIIIEBOJA0POIOB




KHUCJIOPOJOCOACPKAITNX COSAUHEHUM JIJIsl pELICHUSI PACUCTHBIX
3a/1a4 ¥ OCYIIECTBICHUA XUMUYECKUX MTPEBPAIICHUH.

Paznen 2. OBIIAA U HEOPTTAHUYECKAS XUMUA

[IpakTuueckoe 3aHsTHE Nes.
«OCHOBHBIE 3aKOHBI B XUMHU H
pacyeTsl 10 ypaBHEHUSAIM XUMHUYECKHX
peaxiuin».

OTHOCHUTENbHBIE aTOMHASI U MOJICKYJIIpHAsi Macchl. MomspHas
Macca. KonnuecTBo BemecTBa. MaccoBast 107151 BeIIeCTBa. 3aKOH
ABorazapo. Momspasiii 00beM Ta30B. OTHOCHUTENBHAS TUTOTHOCTD
razoB. PacueTsl 10 ypaBHEHUSIM XUMUYECKUX PEAKLMN ¢
WCIOJIb30BaHMEM MACCOBOH JIOJIM BEIIECTBA, 00beMa (HOpMalbHbBIC
YCIIOBUST) Ta30B, KOJMYECTBA BEIIECTBA

Lens:

HaquTLCﬂ NPUMCHATb CTCXUOMCTPUUCCKUC 3aKOHBI JJId
MPOTHO3MPOBAHMSI MACCHI U 00beMa MPOAYKTOB PEAKINH B
pEATbHBIX YCIOBHUSIX MPOU3BOJICTBA.

Tabmuna «[ICX2 I.1. MenneneeBay, Tabmauia
«PacTBOpUMOCTH KUCIIOT, OCHOBAHUH, COJIEI».

IIpaktuueckoe 3anstue Ne6.

«3yueHue MIEPUOAUYECKUX
3aKOHOMEPHOCTEN U UX B3aUMOCBSI3H CO
CTPOEHHEM aTOMOBY.

[Tonoxenue snemeHToB B Ilepunonnyeckoil cucTeMe XMMHYECKHX

anementoB  JI.M. MenneneeBa.  OCOOCHHOCTH  CTPOCHHS
3JIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB.
Lens:

CdopmupoBaTh yMEHHE BBISBIIATh B3aUMOCBSI3b MEKTY
MOJIO’KEHUEM XUMHUECKOTo 3eMeHTa B [lepuonnyeckoit cucreme,
CTPOEHHUEM €r0 aTOMa M XMMHUYECKUMH CBOMCTBAMH, a TAKKe
HAY4UTHCSI IPOTHO3UPOBATH (POPMYJIBI COEAMHEHUN HA OCHOBE
3aKOHOMEPHOCTEM.

Tabmuna «I1CXD JI.1. MenneneeBay,
E)JICKTpOXI/IMI/I‘-ICCKI/Iﬁ pSII[ HaHpH)KeHI/IH METaIJIOB,
Tabnmia «PacTBOPUMOCTH KUCIIOT, OCHOBAHHH,
CoJIei».

IIpakTnueckoe 3ansatue Ne7. «Pemenne
3a1a4 Ha onpejesieHre KOHLIECHTPaluu
pacTBOpOB»

PactBopbl. KoHueHnrtpanusi, crocoObl BBIp)KEHUS KOHLEHTpAaWUU
PacTBOpOB.

Ienu paGotel: HayunTbcs pacCYUTHIBATH KOHIEHTPALHIO
PacTBOPOB PA3IMYHBIMU CLOCOOAMHU (MaccoBast 107, MOJIIpHAsT
KOHILIEHTPALHs), BBIIOJIHATH 00paTHBIE pacueThl 1is
NPUTOTOBJICHHUS PACTBOPOB 33JJaHHONW KOHLIEHTPALUH, IPUMEHSITh
(hopMyIIbI B TPAKTUYECKUX CHTYAIHSIX.

Tabmuna «I1CXD JI.1. MeHueneeBay.
DIEKTPOXUMHUYECKUM sl HAPSKEHUS METAJUIOB,
Tabnuia «PacTBOPpIMOCTH KUCIIOT, OCHOBaHUH,
COJICHY.

[Ipaktuaeckoe 3amstue Ne§. «Dwuzmko-
XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX
BEILIECTBY

CocraBrienne ypaBHEHHH XUMUYECKUX PEAKIINNA C yIaCTHEM
IIPOCTBIX U CIOXKHBIX HEOPraHUYECKUX BEIIECTB: METAJLUIOB U
HEMETAIJIOB; OKCUIOB METAJUIOB, HEMETAIIIOB U aM()OTEPHBIX
3JIEMEHTOB; HEOPraHMYECKHX KHUCIIOT, OCHOBaHUH 1 aM(OTepHBIX
TUAPOKCHUJIOB; HEOPraHMUYECKUX COJIEH, XapaKTEPU3YIOIUX UX
CBOIICTBA.

Lenb paboThI:

Hay4HUTbCS HA3bIBAaTh BEIIECTBA PAa3IMYHBIX KIACCOB BEIIECTB IIO
CHUCTEMAaTHYEeCKOll HOMEHKJAType, W  COCTaBIATh  (opMyisl

Tabmuma «IICXD JI.1. MeHueneeBay,
ANEKTPOXUMHUYECKUN PSIJT HATPSKCHHUS METAILIOB,
Tabyuia «PacTBOPUMOCTH KUCIIOT, OCHOBAHHIA,
coJen».




XUMUYECKUX BEUIECTB, ONPEACNATh MPUHAIJICKHOCTh K KIACCY,
HAyYUTHCS  COCTaBJISATh YPAaBHEHHS XUMHYECKHX  PEAKIIHiA,
XapaKTePU3YIOIINX WX CBOMCTBA.

IIpakTnueckoe  3amsatue  Ne 9.
«CocTaBneHrue ypaBHEHHH peakIuid Ha
THUJIPOJIU3 COJICH».

HccnenoBanue cpeibl pacTBOPOB COJICH, 00pa30BaHHBIX CHIIbHBIMU
U CJIa0BIMU TpOTONIMTaMU. 3ydyeHne uX peakiuii ¢ pacTBOpaMu
IEJIOYN B KapOoHaTa HATPHSL.

Henu paboTsr:

1.Hay4uThcst COCTaBNIATh ypaBHEHUS TUAPOIIU3a COJICH;

2. HayuuThcst onpenensTh TUTIB THAPOIIH3A,

3.YMeTh MOATBEPKIATH MPOIECChl YPABHEHUSIMH PEAKITUIA.

Taomuma «I[1CXD JI.1. MenneneeBay.
DNEKTPOXUMUYECKUN DSl HAPSIKEHUS METAJIIOB,
Tabnuia «PacTBOPIMOCTH KHCIIOT, OCHOBaHHH,
COJIei».

IIpakTudeckoe 3anstue Ne 10.
«BnusHue pa3udHbIX (aKTOPOB Ha
CKOPOCTh XMMUYECKOH PEaKIHm.

CKOpOCTb peakiiH, €€ 3aBUCHMOCTh OT pa3lU4HbIX (PaKTOpPOB.
OOparumble peakuuu. XHMHYeCKoe paBHOBecue. DakTopsl,
BIMSIOIINE HA COCTOAHNE XUMHUYECKOro paBHoBecHs. [Tpunnmn Jle
[Taremnse.

Lens:

1. Hayuutbcst paccUuThIBaTh CKOPOCTh XUMHUECKOU PEAKLIUU;

2. Hayuuthcst onpenensarts (pakTopbl, KOTOPHIE BIUSIOT HAa
CMEILEHUE PaBHOBECHE;

3.3akpenuTs yMEHUE ONpEHeysiTh
XUMHYECKOTO PAaBHOBECHSI.

HalpaBJICHUE  CMCUICHUA

Ta6muma «I[1CXD JI.1. MenneneeBay.
ONEeKTPOXUMUYECKHH Psii HANPsXKEHUS] METaJLJIOB,
Tabnuia «PacTBOPUMOCTH KUCIIOT, OCHOBAaHHH,
coJei».

[IpakTuueckoe 3ansTre Ne 11.
«Cocrasnenue ypaBHeHuit OBP
METO/IOM JIEKTPOHHOTO OajaHcay.

[ToHATHS: «OKUCIHUTEIBY, «BOCCTAHOBUTEIbY, «OKHCICHHEY,
«BOCCTAHOBJIEHHE», OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuuny. THIBI XUMHYECKUX PEaKUid 0 U3MEHEHHIO CTETIEH!
OKHCJICHHSI XUMHUYECKHX 3JIEMEHTOB.

1. YriyOuTh 3HaHusI 10 cocTaBieHuto ypaBHeHuit OBP metomnom
3JIEKTPOHHOTO OajaHca;

2. VI3y4nTh HOHHO-JIEKTPOHHBIM METO/ COCTABICHHUIO YPaBHEHUM
OBP, noka3zatb ero npeuMyuiectsa B JOpMUPOBAHUN YMEHUH
MIPOrHO3MPOBaHMUs HanpasieHus nporekanusi OBP B pacTBopax.

Tabmuna «IICXD JI.1. MeHueneeBay.
DNEKTPOXUMUYECKHUH Psii HAPSXKEHUS] METAJLJIOB,
Tabimia «PacTBOPUMOCTH KUCIIOT, OCHOBAaHUH,
COJIeH».

JlaGopaTopHbIe 3aHATHS

Paznea 1. OPTAHUYECKAS XUMUSL

JlaboparopHoe 3anstue Nel. «CBoiicTBa
YIIIEBOJAOPOIOBY»

[lpupoanslii ra3 u momyTHele HedTsHble ra3sl. Hedtes u ee
npoucxoxaeHne. CrnocoObl nepepaboTku He(TH: TeperoHka,
KPEKHUHT (TePMUYECKHM, KaTaIUTHYeCKHii), muponm3. [IpoayKTer
nepepaboTKu HepTH, MX NPUMEHEHHE B NPOMBIIUICHHOCTH U B
ObITy. KaMeHHBII yroib 1 IpOIYKTHI €ro nepepadoTKy.

Lemu paboThI:
HAyYUTHCSI  DKCIEPHMEHTAJIBHO,

[OJIy4aTh  YIJIEBOJIOPOBbI,

PeakTtuBbl: Auerar HaTpus 0€3BOAHBIN
(CHsCOONa), HarponHas uzBects (NaOH + CaO,
CMECH), cMeCh KUAKUX ankaHoB (CyHzn+2), cMech
kuakux ankeHoB (C,Hz,), Opomuas Bona (Br: (aq)),
pactBop ammuaka (NHs (aq)), kapOun Kanbius
(CaC>), autpat cepebpa (AgNOs), STUIOBBINA CITUPT
(C2HsOH), nuatunossiit adup ((C2Hs):0), 6enzon




aHaJIU3UPOBaTh CBOMCTBa
CBOICTBA ypaBHEHUSIMU pEaKLuil.

YIJIEBOJOPOOB, TOJITBEPKAAThH

(CsHs), Boma muctunnmuposanHas (H20), cepras
kucnota (H2S04), nuxpomar xamus (K2Cr207),
JaKMycoBasi Oymara CUHsIs

Xumudeckas mocyna: [IpoOupku, mpoOku ¢
ra300TBOJIHBIMH TPYOKaMHu (4acTh C OTTSHYTHIM
KOHIIOM), Jarika haphopoBas, CTCKITHHBIC
MAJIOYKH.

ObopynoBanue: ['openka (CIUPTOBKA HITH Ta30Bas),
CIHMYKH, IITATHB JJISI IPOOHPOK, MUHIIET, BHITSDKHOM
mKad

JlabopatopHoe 3aHATHE Ne2. | IlpenenbHble OAHOATOMHBIE U MHOTOATOMHBIE CITUPTHI. Peaxtussl: Cynbdat meau(Il) pactsop (CuSOs),
KauectBennsie peakuuu Ha | KapOoHOBBIE KUCITOTHI. ATTBACTHABI U (hEHOJIBI. runpokcus Hatpus pacteop (NaOH), rmumepun
KHCIOpOJCcOoAepKamue opranuueckue | Hayunrtscst npoBoauTs KauecTBeHHBbIE peakuuu Ha MHoroatomuble | (CsHsOs), ammuauHblid pacTBop okcuaa cepebdpa /
BEILECTBA. CIHPTHI, albJeTUABl U KapOOHOBBIE KUCIIOTHI, 03HAKOMHTECS ¢ uX | peaktuB TomneHca ([Ag(NHs)]JOH), popmanun
cBoictBamu u  mnpumeHeHueMm.  KagectBennwsie — peakuuu | (HCHO) unu rmroko3a pactBop (CsHi20s), ykcycHast
MOATBEPINUTH YPABHEHUSAMH PEAKIIHMI. kucinota (CH:COOH), meTunopanx,
¢denondranenn, Marauii ctpyxku (Mg), kapooHat
HaTpusA(Na2CO:s).
[ocyna: IIpoOupkw, ctakan (st BOASHOW OaHM),
MUIETKU WU KalelbHULBI.
Ob6opynosanue: LlltaTuB 1151 MPOOHPOK, 3aIIUTHEIE
OYKH, IEPYATKH.
JlaboparopHoe 3aHATHE Ne3. | AMuHBI. AMHHOKHCIIOTHI. PeakTuBbl: 0esl0K KypHHOTO stifna (anp0yMuH),

«KadecTBeHHbBIE peakiuy Ha OCIIKK.

enn:

Hayuutbcst mpoBOANTE KaueCTBEHHBIE PEAKIINK Ha OEIIKH,
3aKPENHUTh YMEHUE COCTABIISATh YPAaBHEHHS KaueCTBEHHBIX
peakuui.a

MOJIOKO, KOHIICHTPUPOBAHHAS COJISTHAS KHCIOTa
(HCI), runpokcun Hatpust (NaOH) vy THapOKCHT
kanust (KOH), cynedar menu(Il) (CuSOs),
KOHIEHTpupoBaHHas a3oTHas kucinoTta (HNOs),
anierat ceuHMa(Il) ((CHsCOO):Pb), rmumepus,
STHJIOBBIN CIUPT, BOJA JUCTUITUPOBAHHAS.
[Mocyna: mpoOUPKHU CTEKIISHHBIE, TUTIETKU, CTAaKaH
XMMHUYECKUH (7151 IPUTOTOBIICHHST PacTBOPa OeKa,
150-200 m).

O0bopynoBaHue: MWTATUB JTAOOPATOPHBIN C
neprkaTesieM, CIUPTOBKa (HMJIU Ta30Basi TOPEIKa),
CITUYKH MJTH 320KUTAJIKA, CTEKIJISTHHBIC TTAJIOYKH.

Paznen 2. OBLIAS U HEOP'TAHUYECKAS XUMMUSA




JlaboparopHoe 3ansTHe Ned. «Peakiyn
MOHHOTO OOMEHay.

Hccnenoanne TUIOB (TI0 COCTaBY U KOJUYECTBY UCXOIHBIX U
00pa3yroImuXCs BEMIECTB) U MPU3HAKOB XUMUYECKIX PEaKIIAH.
[IpoBenenne peaknuii HOHHOTO OOMEHA, OTIPEICIICHUE CPEIBI
BOJHBIX PACTBOPOB. 3aJaHUsI HA COCTABICHUE HOHHBIX PEaKLIU».
Lens:

ONPENEIATh CpEely pPacTBOPOB BELIECTB; COCTAaBIATh YpPaBHEHHS
peakimii B MOJEKYJSPHOM W HOHHOM BHJIE; IPOBOIUTH PEaAKIUU
B3aMMOJICHCTBHS COJICH C KUCTIOTAMHU, IIEI0YaMU M MEXTY COOOH.

PeaxTuBsl: pactBop ruapokcuaa Hatpust (NaOH)
i kanust (KOH), pactBop comstaoi kuciaotsl (HCI)
i cepHoit kuciaotel (H2S04), derondranens,
pactBop xnopuza xeneza(lll) (FeCl3), pactBop
cynbetara menu(ll) (CuSO4), pactBop kapOoHaTa
Hatpus (Na2CO3), pactBop murpata cBuHia(ll)
(Pb(NO3)2) unu anerara ceunua(ll), pacteop
noauna xanus (KI), pactBop cynedaTa antoMUHUS
(Al12(S0O4)3), pactop xmopuna Hatpus (NaCl), Boga
JTUCTUIIMPOBaHHAsI, yHUBEpCcATbHAst MHIUKATOPHAS
Oymara.

Ilocyna: mpoOUPKH CTEKISAHHBIC, TUIETKY, INITATUB
I IpOOUPOK, CTAKaHbl XMMUYECKUE, CTEKIITHHbIE
MAJIOYKH.

O06opynoBaHye: MITATUB IA00OPATOPHBIN, AePKATEIb
JUTSI IPOOUPOK.

JlaboparopHoe 3aHATUE Nes.
«KauecTBeHHBIC peaknuu Ha Cyabdar-,
KapOOHaT-, CWIMKaT- ¥  XJIOPHI-
AQHHUOHBD)

AHI/IOHI)I, KaTUOHBI, KAUCCTBCHHBIC PCAKIINU.

Lens:
chopMrpoBaTE YMEHHS MPOBOANTH KAa4eCTBEHHBIC pEaKIUU Ha
aHUOHBI, HCIIOJNIb30BaTh  COOTBETCTBYIONIHME  PEAKTHUBBI IS

WICHTU(QHUKAMN HEOPraHWYeCKUX BEIIECTB U IOJATBEPKIATh
HaOJroaeMple XMMHUYECKHE MPOLECChl YPaBHEHUSIMH pEakUuid B
MOJIEKYJIIPHOW U HOHHOU (opmax.

PeaxTuBsl: pactBop ruapokcuaa Hatpust (NaOH)
nnu kanust (KOH), pactop constnoit kucnotsl (HCI)
nim ceproit kuciotel (H2S04), penondranenn,
pactBop xnopuna xeneza(Ill) (FeCl3), pacteop
cynbsgara meau(ll) (CuSO4), pacTBop kapOoHaTa
Hatpust (Na2CO3), pactBop Hutpata cBuHua(ll)
(Pb(NO3)2) nnu anerara ceuana(ll), pactBop
nomuna xanus (KI), pactBop cynbhara anmroMuHus
(A12(S04)3), pacteop xiopunaa Hatpus (NaCl), Bona
JUCTWIIIMPOBaHHAsl, yHUBEpCalbHast MHIMKATOPHAS
Oymara.

[Mocyna: mpoOUPKHU CTEKISIHHBIE, TUTIETKU, INTATUB
I IpOOUPOK, CTAKaHbl XMMUYECKUE, CTEKIISTHHbIE
MAJIOYKH.

O06opyoBaHue: MTATUB J1A0OPATOPHBIN, JIepKATENb
JUIST IPOOMPOK.




JlaGopatopHoe 3aHATHE Neb6.
«KauecTBeHHbIE peakIMU Ha KaTHOHBI
METaJLIOBY.

Mertannsl. CBoiicTBa METaJIOB. DJAEKTPOXUMUYECKUH Psilt
HaNpsDKEHUS] METaJUIOB.

Lens:

HayuuTbcst mpoBOANTH KaueCTBEHHBIE pEAKI[MM HA HOHBI METAJIJIOB,
3aKpeNUTh YMEHHE COCTABIIITh YyPABHEHUS B MOJICKYJISIPHOM U
HMOHHOM BHJE.

PeaxTuBsl: pactBop cynbdata xeneza(ll) (FeSO.),
pactBop xnopuna xeneza(Ill) (FeCls), pactBop
kpacHoi kpostHOH comn Ks[Fe(CN)s], pactBop
xenroit kposiHOU cou Ka[Fe(CN)s], pactBop
xsopuna 6apus (BaClz), pactBop HUTpaTa cepedpa
(AgNO:s), pactop xmopuna marpus (NaCl), pactBop
cynbara menu(Il) (CuSOs), pacTBop ruapokcuia
ammonus (NH+sOH, ammuaunas Boga), Boaa
JUCTUJLTUPOBAHHASL.

[Mocyna: mpoOUPKH CTEKIAHHBIC, TUTIETKU, INTATUB
TS IPOOUPOK.

O06opynoBaHUe: MITATUB IA00OPATOPHBIN, AEPKATEIH
JUTS IPOOUPOK, CTEKIISTHHBIC MATOYKH.

Jlaboparophoe 3anstue Ne7. «Koppo3zust
METAJVIOB U CIOCOOBI 3alIUThl OT
KOPpO3UM».

MeTaisl 1 H3ACIIUA U3 HUX, COIIPpHUKACasACh C BO3AYyXOM, BOI[OI71 u
Pa3IMYHBIMU arpecCUBHBIMH PEareHTaMH, IIOCTEIIEHHO
MOJIBEPTa0OTCS Pa3pyLIEHUIO, KOPPO3UH.

Kopposus — 310 paspylieHne MeTaiia B pe3yiabTaTe ero (GU3uKo-
XUMUYECKOTO B3aUMOJEHUCTBUS C OKpykaromei cpenoil. [Ipu stom
METaJUIbl OKHCIISIFOTCS M 00pa3yroT

IIPOJIYKThI, COCTaB KOTOPBIX 3aBUCUT OT YCIOBUI KOPPO3UU.

Lemn paboTsr:

03HAKOMJIEHHE C MPOLECCAMHU XUMUYECKOM U 3JIEKTPOXMMHUYECKOM
KOppoO3uu, MpOTECKAIOUIMMHU B PA3JIMYHBIX CPE€Aax, U HECKOTOPbIMHA
MeTo/IaMu 00pHOBI C KOPPO3HUEH.

PeakTussr:

Maruutii (rpanynsl) (Mg), Boga qTUCTHIUIIPOBaHHAS
(H20), xnmopua aMMoHHUS (HACHILIEHHBIA PacTBOP)
(NH4Cl), cepnas kucnora (0,01 H. u ~10% pactBOp)
(H2S04), consnas kucnora (pactop) (HCI),
ruapokcus Hatpus (pactBop) (NaOH), xmopun
Hatpust (pactBop) (NaCl), xmopua maraus (pactsop)
(MgCl), rexcanmanodeppar (I11) xanus (pactBop)
(Ks[Fe(CN)s]), mennas miactuHa (Cu), IUHKOBAs
T1acTuHa (Zn), )xene3Has miacTuHa (MU TBO3/b)
(Fe), cranpnas nmnactuna (Fe + C), xxene3o
onmHKOBaHHOE (TI010cKa) (Fe + Zn), xxene3o
nyxenoe (nonocka) (Fe + Sn), MeHBINH TPOBOTHUK
(Cu).

[Tocyna: mpoOUPKHU CTEKISAHHBIC, TUIIETKU, INTATUB
I IPOOUPOK, CTAKaHbl XMMHUYECKUE, CTEKIISTHHbIE
MAJIOYKH.

O06opyoBaHue: MTATUB JTa0OPATOPHBIN, JIepKATENb
JUIs TpOOUPOK.




JlaGopatopHoe 3aHsATHE Nes.
«HccnenoBanne bm3nIecKux "
XMUMHYECKHX CBOWCTB METAIOB |
HEMETAIJIOB.

O0mue (Qu3nueckue CBOWCTBA METAUIOB W HEMETAJIOB.
DIIEKTPOXUMHUYCCKUM PsT HAMPSHKECHUH METAUIOB. XHUMHUYECKHC
CBOMCTBA BAXKHEHIINX METAIJIOB U HEMETAJIIOB, UX COCTMHEHUH.
Lemnu paboTsr:

03HAKOMHTHCA C OCHOBHBIMH BHJAaMH METAJIOB U HEMETAJIOB, HX
(pM3UKO-MEXaHNYECKUMHU CBOWCTBAMH M 00JIaCThIO MPUMEHEHNS;
W3YYUThH OOIIYI0 TEPMHUHOJIOTHIO, IPUHATYIO ICHCTBYOIIUMU
CTaHJapTaMH Ha METaJIIBI 1 HEMETAaJUIbI.

Marnwmii (nenra, ctpyxkka) (Mg), cepa (IOPOIIOK)
(S), mmaK (TpaHymbl, mOpomiok) (Zn), KHCIOTa
comstHast (HCI), xpemuuns okenp (mopormok) (SiO2),
Hatpust tuapokcun (pactBop) (NaOH), natpuit
(meramn) (Na), xkanmus mepmanranar (KMnO.), Bona
MUCTHUTNPOBAHHAS

[IpoOupku, crakaH XUMHYECKHH, CTyHKa C
MECTUKOM, JIOKEYKa XHUMHUYECKas, Ta300TBOAHAs
TpyOKa, IITaTUB I MPOOHPOK, CITUPTOBKA, CITUIKH,
Cetxka acbecToBasi, MUHLET, HOX JIs1 PE3KU HATpUS,
3alIUTHBIC OYKH, IEPYATKH.




4 YCJIOBUA PEAJIN3ALIMY YYEBHOM JACHUILIAHBI

4.1 MaTepuajibHO-TEXHHYECKOe o0ecreueHue

Jlnst peanmu3any porpaMMbl yu4eOHOH JUCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIOUINE CIIeIUAIbHbIC
MIOMEUICHUS:

Kabuner ((ECTGCTBGHHOHay‘IHBIX JUCHHUITIINH)), OCHaLHGHHBIﬁ B COOTBCTCTBHUU C IPUITOKCHUCM 3
00pa3oBaTeNbHON MPOTrPaMMBI.

Jlaboparopuss «XUMHUU», OCHAIICHHAas B COOTBETCTBUU C MPWIOKCHHEM 3 00pa3oBaTeIbHON
MIPOrpaMMBl.

HOMGH_IGHI/IC JJIsL BOCHHUTATEIHHOMN pa6OTBI, OCHAlICHHOC B COOTBCTCTBHUU C IPHIIOKCHUCM 3
00pa30BaTeNbHON MPOTrPaMMBI.

KommnbrotepHslii ki1acc, OCHAIIEHHBIM B COOTBETCTBUU C MPUIIOKEHHEM 3 00pa3oBaTeIbHOU
MIPOrpaMMBl.

4.2 YueOHO-MeTOoAHYecKOe H HMH(OPMAIIMHOHHOE o0ecTiedeHne peau3aluu MPOrpaMMbl

OcHOBHbIE HCTOYHHKH:

1. T'abpuensn, O. C. Xumus : 10-it kiacc : 6a30Bblil ypoBeHsb : yueOHuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CrnagkoB. — 7-¢ u3a., ctep. — Mocksa : [Ipocsemenne, 2025. — 128 ¢. — ISBN
978-5-09-120190-1. — TekcT : anmekTpoHHbIH // JlaHb : 35MeKTpoHHO-OMOIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/473033 (nmara obpamenus: 26.03.2026). — Pexum moctyma: ajsi aBTOPH3.
M0JIb30BaTENEH.

2. T'abpuensn, O. C. Xumus : 11-i knace : 6a30Beiid ypoBeHs : yueOnuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CrnaakoB. — 7-e¢ u3a., ctep. — Mocksa : IIpocemenue, 2025. — 127 ¢. — ISBN
978-5-09-120191-8. — Texct : anektpoHHsbli // Jlaub : snekTpoHHO-Onbmmoreynas cucrema. — URL:
https://e.lanbook.com/book/497801 (mara oOpamenus: 26.03.2026). — Pexxum nocryma: s aBTOPH3.
II0JIb30BaTENEH.

3. Pymsutuc, I'. E. Xumus : 6a3oBblit ypoBeHs : yueOHuk / I'. E. Pymsutuc, @. I'. denpaman. — 2-e
3., crep. — Mocksa : [lpocsemenue, 2025. — 336 c¢. — ISBN 978-5-09-121347-8. — Tekcrt :
3JIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOIMOTEeYHAs CHUCTEMA. — URL:
https://e.lanbook.com/book/473036 (nmata oOpamenusi: 21.04.2026). — Pexxum noctyma: ajis aBTOpHU3.
IOJIb30BaTENEN.

JlonoJHUTeIbHbIE HCTOYHUKH:

1. Xumus : 10-i knace : yrmy6nénnbiil ypoBeHs : yueOHuk / B. B. Epemun, H. E. Ky3pmenko, B. U.
Tepenun [u ap.] ; mox penakuuei B. B. Jlyauna. — 12-e u3zn., ctep. — Mocksa : IIpocsemenne, 2025.
— 446 c. — ISBN 978-5-09-120709-5. — TexkcT : aneKkTpoHHbIH // JIaHb : 31€KTpOHHO-OMOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/497798 (mara oGpamienus: 26.03.2026). — Pexum
JOCTYyMa: JUIsl aBTOPHU3. OJIb30BaTeNeH.

2. Xumus : 11-if kmace : yriyOnéHHbIid ypoBeHs : yueOHuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpo3znos, B. B. Jlynun ; nox penakuueii B. B. Jlyauna. — 12-e u3z., crep. — Mocksa : [IpocBemnienue,
2025. — 478 c. — ISBN 978-5-09-120710-1. — Texkct : 31ekTpoHHBIN // JIaHB : 3JIEKTPOHHO-
oubnmmoteunas cucrema. — URL: https://e.lanbook.com/book/497804 (nara oopamenus: 26.03.2026). —
Pesxxum nocTyna: st aBTOpH3. TOJIb30BaTENEH.

HNuTepHeT-pecypcebl:

1. Ilencomer : IlepBbIii HAIMOHAIBHBIA TICUXOJOTO- Teaarorndyeckuii MHCTUTYT : caWT. URL :
https://pedsovet.org/ (mata oopamienus: 26.03.2026). — TekcT : 3JCKTPOHHBIH.

2. AnxumuK. DJNeKTpoHHBIA xypHan : cautT. - URL: http://www.alhimik.ru (mata oOpareHus:
26.03.2026). — TekcT : 2JIeKTPOHHBIH.

3. Xumus. O6pa3zoBaTeabHBIN CalT I mKOABHHKOB : caT. - URL : http://hemi.wallst.ru/ (nara
obparnienus: 26.03.2026). — TeKCT : 2IEKTPOHHBIH.
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5 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOMN JUCIUIIJIMHBI
KoHTponb 1 o11eHKa pe3yIbTaTOB OCBOCHHS JUCIUIUINHBI OCYIIECTBIISICTCS MPETIOIaBaTeNIeM B
MIPOILIECCE TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHON aTTECTAIIUU.
5.1 Tekyuuii KOHTPOJIb

Kontponupyem Kpure
He?ﬁﬂ;i HaumenoBanue P - P
Ne (Temb) yueGHOi Kontpomupyemsie pesynbratsl (OK, I1P, JIP, MP) OLICHOYHOT'O OLEHKH
cpencTBa
JUCTIUTLTAHBI
1 | Paspmenl OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | KonTpomsHas CmM.
Opranudeckas 08, IIP61_OVII.07, ITP62_OVIL07, ITP63_OVIIL.07, paboTa HIXKE
XUMHUS [1P64_OVII.07, ITP65_OVYIL07, ITP66_OVIIL.07, Tect
[MP67_OVIL.07, ITP68_OVYIL07, ITP69_OVIIL.07,
[1P610_OVILO7, ITP611_OVYIILO7.
JIP3, JIP5,JIPY, JIP12, JIP13, JIP20,
JIP22, JIP23, JIP24, JIP25, JIP26, JIP27, JIP28, JIP29
MP1, MP2, MP3, MP4, MP7, MP8, MP9, MP10, MP11,
MP12, MP13, MP16, MP21, MP22, MP24, MP26, MP28,
MP30, MP33, MP38, MP39, MP45, MP46
2 | Temal.1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 09 Tect Cwum.
Teopernueckue | [1P62_OVIL.07, [TP69_OVIL07, JIP3, JIPS, JIP9, JIP12, HIXKe
OCHOBBI JIP13, JIP23, JIP24, JIP25, JIP26, JIP32, JIP34, MP1, MP2,
OpPraHu4eCcKOn MP3, MP21
XUMUH
3 | Tema 1.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
Yrunesomopons | 08, OK 09, [TP61_OVIL07, [TP62_OVIIL.07, [IpakTuueckas HIDKE
[1P63_OVII.07, [1P64_OVYIL07, ITP69_OVIIL.07, paborta
I[IP610_OVII.07. (mpakTryeckoe
JIP20, JIP22 JIP25, JIP29,J1P32, JIP34, MP1, MP2, MP3, 3a/laHue)
MP4, MP7, MP§, MP9, MP10, MP11, MP12
4 | Tema 1.3 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
Kucnoponcogep | 08, OK 09, ITP61_OVIIL.07, ITP62_OVYII.07, [IpakTnueckas HIDKE
JKarme [MP63_OVII.07, ITP64_OVYIIL.07, TTP69_OVII.07, paborta
OpraHUYeCcKHe I[1P610_OVIIL.07, JIP20, JIP22,JIP25, JIP29,J]1P32, JIP34 (TpakTHgeckoe
COEMHEHNS MP1, MP2, MP3, MP4, MP7, MP8, MP9, MP10, MP11, 3a/TaHHE)
MP12
5 | Tema 1.4 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 09 Tecr Cwm.
Azorconepxkamu | [TP62_OVYII.07, [TP69_OVIL.07, JIP3, JIPS, JIPY, JIP12, HUKE
e opranmueckue | JIP13, JIP23, JIP24, JIP25, JIP26, JIP32, JIP34, MP1, MP2,
COEIUHEHMS. MP3, MP21
6 | Tema 1.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tecr Cwm.
Bricokomonexkyn | [TP62_OVIIL.07, [TP63_OVIIL.07, ITP65_OVIL07, HIKE
SIpHBIC [MIP69_OVIIL.07, I1P610_OVIIL.07, I1P611_OVIIL.07.
COCJTMHEHHS. JIP2, JIP3, JIPS, JIP9, JIP20, JIP27, JIP28, JIP29, JIP32,

MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24
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7 | Pazmen 2 O6mas | OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | KonTtpoabHas Cwm.
u 08, OK 09, ITP61_OVIL.07, ITP62_OVII1.07, paboTa HIDKE
Heopranndeckas | [IP63_OVIIL.07, [TP64_OVIL.07, ITP65_OVYILO7, Tect
XUMUS [1P66_OVII.07, ITP67_OVYILO7, ITP68_OVIIL.07,

I[IP69_OVIIL.07, ITP610_OVYIIL.07, [TP611_OVIIL.07.

JIP3, JIP5,JIP9, JIP12, JIP13, JIP20,

JIP22, JIP23,J1P24, JIP25,JIP26, JIP27, JIP28, JIP29
MP1, MP2, MP3, MP4, MP7, MP8, MP9, MP10, MP11,
MP12, MP13, MP16, MP21, MP22, MP24, MP26, MP28,
MP30, MP33, MP38, MP39, MP45, MP46

8 | Tema2.1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | IIpakTtnueckas CwMm.
CrtpoeHnue 08, I1P61_OVIIL07, I1P66_OVYIIL.07, I1P69_OVIIL.07, paborta HIDKE
aTroma. [IP611_OVIL.07, JIP2, JIP3,JIPS, JIP9,JIP24, JIP25, JIP26, | (mpakTHdeckoe
Ilepnommueckmii | JIP32, MP2, MP4, MP9, MP10, MP16, MP21, MP22, 3a/IaHHE)
3aKOH U MP24, MP26, MP28, MP30, MP38, MP39, MP46
Ilepunonnueckas
crcreMa
XUMHYECKUX
anemenToB J[.1.

Mengeneena

9 | Tema2.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | [IpakTudeckas CwMm.
Crtpoenue 08, I1P61_OVIIL07, I1P66_OVYIIL.07, I1P69_OVIIL.07, paborta HIDKE
BEIIECTBA. [1P611_OVIL07, JIP2, JIP3,JIPS, JIP9,JIP24, JIP25, JIP26, | (mpakTHYecKoe
Xumudeckas JIP32, MP2, MP4, MP9, MP10, MP16, MP21, MP22, 3a/T1aHKE)

CBSI3b MP24, MP26, MP28, MP30, MP38, MP39, MP46

10 | Tema 2.3 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect CwMm.
Knaccudurarmms | 08, 11P63_OVYIL.07, [TP64_OVIL.07, ITP65_OVYILO7, IIpakTuueckas HIUXKE
Heoprannyeckux | [TP69_OVIIL.07, [TP610_OVII.07, [IP611_OVYIL07, JIP2, | pabora
COCTMHCHHH. JIP3, JIP9, JIP13,J1IP20, JIP24, JIP25, JIP26, JIP27, JIP28, (mpakTryeckoe

JIP29, JIP34, MP2, MP4, MP7, MP8, MP9, MP16, MP21, | 3aganuc)
MP22, MP26, MP28, MP30, MP46

11 | Tema 2.4 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect CwMm.
XuMuueckue 08, OK 09, ITP63_OVYIL07, ITP64_OVIIL.07, IIpakTuueckas HIUXKE
peaxiuu [1P65_OVII.07, I[TP69_OVIL07, ITP610_OVIL.07, pabora
CkopocTh [IP611_OVYIL.07 JIP2, JIP3,J1P9, JIP13,J1P20, JIP24, (mpakTryeckoe
XUMHYISCKOM JIP25, JIP26, JIP27, JIP28, JIP29, JIP34 3a/TIaHHE)
peaxiuu. MP2, MP4, MP7, MP8, MP9, MP16, MP21, MP22, MP26,

XuMHIecKoe MP28, MP30, MP46
paBHOBecHE

12 | Tema 2.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect CwMm.
Bona. 08, I1P62_OVILO07,11P63_OVIIL.07, [1P64_OVIIL.07, IIpakTuueckas HUXKE
PactBops!. [1P65_OVIL.07, ITP69_OVIL0O7, ITP610_OVIL.07, paborta
Onekrposmtuyae | [IP611_OVIL.07. JIP2, JIP3, JIP9, JIP13,JIP20, JIP24, (TpakTHdecKoe
CKas JIP25, JIP26, JIP27, JIP28, JIP29, JIP34 3a/IaHHE)

JIACCOITHAITUS MP2, MP4, MP7, MP8, MP9, MP16, MP21, MP22, MP26,

MP28, MP30, MP46

37




13 | Tema 2.6 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
Meraibl. 08, OK 09, ITP62_OVIIL.07, ITP63_OVII1.07, [IpakTuueckas HIDKE
Hemeramisl. [1P64 _OVII.07, ITP65_OVIIL.07, ITP69_OVIIL.07, paborta
O6uwme cnoco6sr | [TP610_OVIIL.07, [TP611_OVYIIL.O07. (mpakTHYecKoe
MOTyYeHUS JIP2, JIP3, JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, JIP27, 3a/IaHHE)

METaJIJIOB JIP28, JIP29, JIP34, MP2, MP4, MP7, MP8, MP9, MP16,
MP21, MP22, MP26, MP28, MP30, MP46

14 | Tema 2.7 Xumus | OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect Cwum.

1 )KU3Hb [MIP62_OVII.07, ITP63_OVIIL.07, ITP65_OVIL.07, HIDKE
I[1P69_OVII.07, ITP610_OVIIL.07, ITP611_OVIIL.07.
JIP2, JIP3,JIPS, JIP9,J1P20, JIP27, JIP28, JIP29, JIP32,
MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24

Kpurepun onieHKH NpaKTHYeCKOIro 3aJaHUA:

«5» (OTIAMYHO): BBICTABISETCA CTYIEHTY, €CIM pacdyeTHas W rpaduyeckas 4yacTH BbBIIOJIHEHBI B
MOJTHOM 00BeMe, pemieHre O(GOPMIIEHO C COOJIIOJICHHEM YCTAaHOBICHHBIX IPABHI; CTYICHT CBOOOIHO
BJIJICET TEOPETUIUECKUM MATEpHaIoM, 0€30IIMO0YHO IPUMEHSET €T0 MPH PELICHNH 3a/1a4.

«4» (XOpoIlOo): BBICTABISAETCA CTYIEHTY, €CIM IpU BbHINOJIHEHUH 33/JaHUS  JOMYLICHBI
HE3HAYUTENIbHBIE OIMOKH, penieHne o(GopMiIeHO ¢ COONIOJEHHUEM YCTaHOBIICHHBIX IPABHI; CTYIEHT
CBOOOJHO BJIaJi€eT TEOPETUUECKUM MaTepHaIoM, 0€30IMO0YHO IPUMEHSET €ro MPU PEeLIeHUH 3a/1ay;

«3»  (yIOBIETBOPHUTENBHO): BBICTABISIETCS CTYACHTY, €CIHM 33aJaHHE BBIOJHEHO C «TPyOBIMK»
omnOKaMu, pereHre opopmiIeHO 06e3 CoOJII0ICHHs YCTaHOBJICHHBIX IIPAaBUIT,

«2» (HEyIOBIETBOPHUTEIHHO): BBICTABIISIETCS CTYACHTY, €CIi paboTa He BHITIOIHEHA.

Kpurepun oneHku J1a00paTOPHOTro 3aHATHS:

«5» (OTIMYHO): BBIMOJIIHEHBI BCE 33JaHUs JIAOOPAaTOPHOW pabOTHI, CTYJACHT YeTKO W 0e3 ommbok
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpoIo0): BBHIIOJHEHBI BCE 3aJaHUsl J1TAOOpPaTOpHOW padOThI; CTYAEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

«3» (YIOBIIETBOPUTEILHO): BBIMOJIHEHb! BCE 3aJaHUs JaOOpaTOpHON pabOThl C 3aMEYaHUSIMU;
CTYIEHT OTBETHJI HA BCE KOHTPOJILHBIE BOIIPOCHI C 3aMEYAHUSMH.

«2» (He 3a4TE€HO0): CTYJEHT HE BBINOJHWJ WM BBIIOJHWI HEMPaBWIBHO 33JaHUs JTaOOpaTOpHOM
paloThI; CTYJEHT OTBETHJI Ha KOHTPOJIBHBIE BOIPOCHI C OIIMOKaMM WJIM HE OTBETHJI Ha KOHTPOJIbHBIE
BOIIPOCHI.

Kpurtepun oneHKH TeCTHPOBaHUSA:

3a npaBUIIbHO BBIMOJIHEHHOE JIEHCTBUE, 33JaHUE BBICTABIIETCS MIOJOKUTENbHAS OlleHKa — 1 6at.

3a HenpaBWIBHO BBINIOJHEHHOE JECTBHE, 3a/laHUE BBICTABISAETCA OTpHULlaTenbHas oueHka — 0
0asoB.

J11s1 oLleHKH 00pa3oBaTeIbHbIX JOCTHKEHHH 00yJaromuxcsi IpUMEHsieTCs YHUBEpCaIbHasl MIKaJa.

[TporneHT pe3ynbTaTUBHOCTHU (TIPaBUIIBHBIX KadecTBeHHast OIICHKA YPOBHSI TOTOTOBKH
OTBETOB) 6as1 (oTMeTKa) BepOaIbHBINA aHAJIOT
90+ 100 5 OTIIMYHO

80 +~ 89 4 XOPOIIIO
70 +79 3 yJIOBJIETBOPUTEILHO
Mmenee 70 2 HEYJIOBJICTBOPUTEIHLHO

Kpurtepun onieHKH KOHTPOJILHOMH padoThI:

«5» (OTIMYHO): 3aCily’)KMBaeT CTYAEHT, OOHApYXMBIIUI BCECTOPOHHEE, CHCTEMAaTUYECKOE U
rny0okoe 3HaHuEe Yy4eOHO-IPOrpaMMHOIO MaTepHuaja, YMEHHE CBOOOJHO BBINOJHATH 3aaHus,
MIPEAYCMOTPEHHBIE TPOTPaAMMO.

«4» (XOpOIlO0): BBICTABISAETCS CTYAEHTaM, MOKa3aBIIMM CHCTEMATUYECKMH XapakTep 3HaHWU 110
TE€ME U CIIOCOOHBIM K MX CaMOCTOSTEIbHOMY IOMOJIHEHUIO U OOHOBJICHHIO B XOJI€ JaJibHEHIIeH ydeOHol
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paGOTBI n HpO(i)eCCHOHaHLHOI;’I ACATCIIbHOCTH, JOIMYCTUBIINUM HC3HAUYUTCIIbHBIC OH_II/I6KI/I IIPpU BbIIIOJIHCHHUN
paboTHI.

«3» (yIOBIIETBOPUTEIBHO): BBICTABISAETCS CTYJEHTaM, JOIYCTUBIIUM IOTPEIIHOCTH B OTBETE Ha
TEOPETUYECKHE BOMPOCHI U TNPH BBIMOJIHEHUHM MPAKTUYECKOW YacTH, HO OO0JIAJAIONMM HEOOXOAUMBIMU
3HAHUAMH I UX YCTPAHEHU 10 PYKOBOJACTBOM IIPENOAABATEIL.

«2» (He 3a4TEHO): BBICTABIISIETCS CTYACHTY, OOHAPYXHBIIEMY NpOOEIbl B 3HAHHSIX OCHOBHOTO
yLIe6HO'HpOFpaMMHOI‘O Marcpuajia, JOIMYCTUBLICMY MNPHUHIOHUIINAJIBHBIC OIIMOKX B BBIIOJIHEHUHU
MPEyCMOTPEHHBIX MPOTPaMMON 3aaHUH.

5.2 IIpomMe:kyTOUYHAS aTTeCTAIUS

[TpomesxyTouHas arTecTanus 00y4YaroIUXCcs OCYIIECTBIISCTCS M0 3aBEPUICHUN U3YyYCHHs y4eOHOU
JUCLIMILIMHBI « XMMUS» U IO3BOJIAET ONPEAEIUTh KA4eCTBO U YPOBEHD €€ OCBOCHHUS.

dopMa MPOMEKYTOUHON aTTECTALMU 10 AUCLUIUIMHE «XUMUA» - KOMIUIEKCHBIN 3a4€T C OLICHKOM.

Pe3yabTaThl OueHoyHble cpeacTBa
o0y4eHusi JJIs1 IPOMEKYTOYHOM aTTeCTAlMH
Buja OLEHOYHOTO cpeAcTBAa — KOHTPOJBHAsi padoTa, COCTOSIIAsT M3 TeCTOBBIX

BOIIPOCOB M MPAKTHYECKHX 3 aHUI
IIpumMepsI TECTOBBIX BONPOCOB
1.Cxema pacmpeneneHusi SJIEKTPOHOB IO CIOSIM B aToMe XHUMHYECKOTO DIIEMEHTa,
00pa3ymINero COeAMHECHUS, COOTBETCTBYOIIKE 001mM dopmyiam H,D u 303
1) 2e,6e 2)2e,8¢,5¢ 3)2e,8¢e,6e 4)2e,8¢e,7e
2.Psi ameMeHTOB, pacoioKEHHBIX B ITOPSAIKE YBEITHIECHUS aTOMHBIX PaJIHyCOB:
1)S,P,Si 2)P,S,0  3)Se,S,0 4)Be,B,Al
3. Okcup yriepoaa (IV) sensiercs
1) amdoTepHBIM 2) KUCIOTHEIM 3) HecoleoOpasyomuM  4) OCHOBHBIM
4. HeoOpatumasi XUMHYECKasi peaknus MPOU3OUIET MPH CIMBAHUH PACTBOPOB BEIIECTB,
(bOpMYIIBI KOTOPBIX:
1)KOH u NaCl 2)CuCl, u KOH 3) MgCl, u HNO;  4) Aly(SO4);u Cu(NO3),
5.BepHbl 11 craeayromue BEICKa3bIBAHUS?
A.Crenens okuciieHus aroma xpoma B coeauaenuu CrO paBna +3
b.Crenenn okucneHust atoma Xxpoma B coequnennu Cr,Oz paBHa +3
OK 01, OK 02, OK 1) BepHO TOJBKO A
03, OK 04, OK 05, 2) BepHO TONBKO b
OK 06, OK 07, OK 3) BepHBI 00a CyXKJICHHS
08, OK 09 4) o0a cyxaeHus He BEPHBI
6. C pa30aBneHHON CEpHON KHCIOTON pearupyror:
1)Cu 2)Mg 3)CuO 4)BaCl, 5)NaOH 6) SO,
Pacripenienenne »IIEKTPOHOB 1O DHEPreTHYECKUM YpPOBHSAM 2e, 8e, 2€ COOTBETCTBYET
gactuue 1) Mg° 2) 073) Mg**4) S*
7.B psny snemenroB Na — Mg — Al - Si
1. yMEHBIIAITCS PaIdyChl aTOMOB
2. YMEHBIIIAETCS YHCIIO MPOTOHOB B S[Pax aTOMOB
3. yBEIMYHMBAETCS YHCIIO JIEKTPOHHBIX CIIOEB B aTOMax
4. yMCHBIIACTCS BBICIIAS CTSIICHb OKUCIICHUS aTOMOB B COCIMHEHHSIX
8. ®akTop, HE BIUAIOLIUNA HA CKOPOCTh XUMHUUECKUX PEaKLUi,
1. mnpuposaa pearupyrommx BemecTB
2. Temreparypa
3. KOHIICHTpAI[Ms pearupyromux BEIecTB
4. TUT XUMUYECKOW peaKiuu
9. YrieBo1opo/ibl, UMEIOIINE OJIHY JBOMHYIO CBSI3b B MOJICKYJIE, HA3bIBAIOTCS:
1. AnxaHbl 2. aJIKeHBI
3. Ankunbl 4. apeHsl
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10. Peakiust rupupoBaHus BO3MOXKHA 7151 BEIIECTBa, (OpMyJia KOTOPOro:

1. H3C -CH= CH2

2. H;C - CH; - CH3

3. CH,

4.CHs-CH;

IIpuMepbl NpaKTHYECKUX 3aJaHUI

1. 3anumuTe ypaBHEHHsS pPEaKUUil, C TMOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBUTD
npeBpanieaus Zn — ZnCl,— Zn(OH),— ZnO
2. Jlng mepexoyia 2 3arummTe HOHHOE ypaBHEHHE.
3. K 34,8r cynbpdara xanus npuimid pacTBOp, copepxamuii 83,2 T xjmopuaa Oapwus.
Onpenenure Maccy oopa3oBaBiierocs ocaaka. (50).
4. PaccraBbTe KOX(OUIMEHTHI B ypaBHEHHWH pEAKIHHA C TIOMOIIBIO0 3JIEKTPOHHOTO
Oamauca. Cu +HNO3—>CU(N03)2+NO +H20.
5. OnpeaenuTs KOHIEHTPALMIO THAPOKCHA-UOHOB, €CIIM KOHIEHTPALUs HOHOB BOJOPOAa
paenal0™ moub/.
6. OnpenenuTs KOHIEHTPALMIO HOHOB BOAOPO/A, €CIIM KOHLEHTPALXs THIPOKCUA-HOHOB
paeHal0™ MOIB/1.
7. Onpenenuts TeMIEpaTypy KHIICGHUS W TEMIIEPaTypy 3aMep3aHusi 2-MPOLEHTHOTO
pactBopa Hadranmmaa (C10HE) B OeHzoure.
8. Ompenenure MaccoByro noito caxapo3sl C12H22011 B Boame, eciii M3BECTHO, YTO
TeMIlepaTypa 3aMep3aHus 3TOro pactBopa cocranisier Mmunyc 0,21 °C.
9. PacTBOp HEdNEKTpONHTA COAEPIKHUT 2,5 T PACTBOPEHHO-TO BEIIecTBa B 25 T OeH30Ia U
3amep3aeT npu temneparype 4,3 °C. Omnpe-nenuTb MOJSPHYIO Maccy pacTBOPEHHOIO
BEIIECTBA.
10. PaccumraiiTe 00beM BOJOPOAA, BBINEIHBIIETOCS MPU B3aWMOJCHUCTBUU C COJISTHOM
KkucinoTo 162,5r nunka, conepxamero 10% npumeceit
11. Bplumciaure OTHOCHTENBHYIO  MOJEKYNsIpHYI0O Maccy I1mkionponana CzHg
W OTHOLICHUE Macc (MacCOBbIE OTHOLICHHS ) SIIEMEHTOB B 3TOM YIIIEBOIOPOIE.
12. Berancaure MaccoBble 107u (B %) ameMeHTOB B Titoko3e CgHy70s.
13. Ompenenure XUMHUECKYH0 (OpPMYNIy TPEICIBHOTO YIJIEBOAOPOIa, B COCTaB
KOTOPOTO BXOAAT 9 MaccOBBIX 4YacTeil yriiepoja W2 MaccOoBblE YacTH BOJOPOJA.
Hazosure Bemniectso.
14. Ompenenurte MOJEKYyIApHYIO (GOpPMyy BELIECTBA, €CJIM HM3BECTHO, YTO MAacCOBas
nois yriiepona B Hem paBna 40,0% Bomopoaa — 6,67%, kucmopoaa — 53,33%. ILnoTHOCTH
MapoB ATOTO BEIIECTBA IO yTIEKHCIOMY Ta3y paBHa 1,364. Kakue BemecTBa OTBEUAIOT
9T0# popmyne? Hanuimmre ux cTpyKTypHbIe (JOPMYJIBI U HA30BUTE BEILECTBA.
15. Brrumcanre, CKOJIBKO MOJEKYN cojaepxurcs B 36 © Bojsl. B kakom oObeme MeTaHa
CH4 (1. y.) CTONBKO K€ MOJICKYI?

KpuTtepun onieHKH KOMILIEKCHOTO 324€Ta ¢ OLEHKOM

- «OTAMYHOY» - TEOPETHUECKOE COoNIepKaHUEe Kypca OCBOEHO TMOJIHOCThIO, O€3 MpoOesioB, yMEHUS
c(OpMHPOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMoOil ydeOHbIE 3aJaHUs BBINOJIHEHBI, KaueCTBO HUX
BBITIOJTHEHUS OI[CHEHO BBICOKO.

- «Xopomo» - TEOpPEeTHUYECKOe COAEp)KaHHE Kypca OCBOCHO MOJHOCThIO, 0e3 mpo0enos,
HEKOTOpble YMEHHS CQOPMHPOBAaHBI HEIOCTATOYHO, BCE NPEAYCMOTPEHHBIC IMPOTPaMMON ydeOHbIE
3aJJaHMs BBIOJIHEHBI, HEKOTOPBIE BHUJIBI 3aJJaHUI BBITOJHEHBI C OITMOKaMHU.

- «Y IOBIETBOPUTEIHHOY - TEOPETUUECKOE COJEPIKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEbl He
HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJMMble YMEHHMsS pabOThl C OCBOCHHBIM MaTepHalioOM B
OCHOBHOM C(OpPMHUPOBAHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMOi 00ydeHHs yUeOHBIX 3a/laHui
BBINOJIHEHO, HEKOTOPBIE M3 BBHIIOJHEHHBIX 33JaHUH CO/IepKaT OMINOKY.

- «HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COIEpKAHKUE Kypca HE OCBOEHO, HEOOXOIUMBbIE
yMeHUs He C(OPMHUPOBAHBI, BBINOJIHEHHbIE YUeOHbBIE 3a/IaHUS CO/IEPKAT rpyOble OMIMOKH.
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OBPA3OBATEJIBHBIE TEXHOJIOT'MH
[Ipu mnpoBeneHHH TEOPETHUYECKUX U MPAKTUYECKHUX/ITa00pPaTOPHBIX
CJIEYIOLIME NIENArOTHYECKUE TEXHOJIOT UM

[Ipunoxenne 1

3aHATHA  UCIOJIB3YIOTCS

Neri/ | Ha3Banue Iens ucnonb3oBanus | [Inmanupyemsrit Onucanue IopsaKa
I 00pazoBaTeILHOM 00pazoBaTeILHOM pe3ynbTar HCIIONB30BaHUSA (aJITOPUTM
TEXHOJIOTHH (c | TexHOMOT MM HCIOJIb30BaHUS IIPUMEHEHUS) TEXHOJIOTUU
yKa3aHueM aBTopa) / o0Opa3oBaTeIbHOMN B MIPaKTUIECKOH
AKTUBHBIE u TEXHOJIOTHH npodeccuoHanbHON
MHTEPAKTUBHBIC JESITebHOCTH
METO/bI 00yUYeHHUs

1 TexHonorus dopmupoBanne TUYHOCTHBIX | Peduexcus [NouckoBslii (00CyXkICHHE)
MPOEKTHOU u MeTanpeaMeTHbIX | chopmupoBanHocTH | KoHCTpyKTOpCcKuii  (Tomck
JESITEIbHOCTH YHHUBEPCAJbHBIX  y4eOHBIX | IMUHOCTHBIX U | ONITUMAJIBHOTO PELIECHN)
([xon [pton, | nedicTBUM, B  YaCTHOCTU | METAIIPEIMETHBIX TexHonornyeckui
Yunesam Kunnatpuk) | ymenuit CaMOCTOSITETIbHO | YHUBEPCAIBHBIX (BBIOJIHEHUE

IOOBIBAThH 3HaHUS, | y4eOHBIX JEHCTBUH. | 3aIUTAaHUPOBAHHBIX
MPUMEHSTh OCO3HAHHO MX B orepanuii)

MIPAaKTHUYECKON 3aKIOUYNTEeNBHBINA  (aHATH3
JESITeNbHOCTH, TOTOBHOCTH Iporecca U pe3yJibTaToB)
HAXOJIUTh PElICHUE YIeOHBIX

U COLUHMAIBHBIX MPOOJIEM,

MMOTPEOHOCTH U CIIOCOOHOCTH

K CAMOPAa3BUTHIO.

2 HNudopmarmonHo- Nndpopmanmonnsiii  o6MmeH | ConpoBokacHHE [IpesenTanuu,
KOMMYHHKALlMOHHAsT | IpH MOJITOTOBKE U | MaTepuaioB  ypoKa | BUACOPOTUKU
TEXHOJIOTHS BBITOJIHCHUN JTA0OPaTOPHOH | (BUIEOPOIMKH,

(A.B. [lemypoBa) paboTHL CXEMBHI, TaOINIIBL,
KapTOYKH)

3 3nopoBbecoOeperaton| | -obecneduenue  caHutapHo- | -CoOsroaeHue KoHTposnb ocBelieHus BO
ast TUTUEHUYECKOTO0 COCTOSHHUS | ONITUMAaJIbHOTO BpeMs MIPOBEACHUS
Texnonorus  (H.K. | yuebnoro MOMEIIEHHS | BO3AYIIHO-TEIJIOBOTO | 3aHSTHUS;

CmupHOB) (ocBemrenue, pexuma B | IPOBETPUBAHUE;
[IPOBETPUBAHUE, ayJIUTOpHH; ¢$usKynpTHAY3A;
TEMIIEPATypHBII PEXHUM U | -MIOAJEpKAHUE SMOLMOHAIIBHBIE Pa3pPSIKY;
np.); paboTOoCTIOCOOHOCTH | CBOEBPEMEHHOE
-TpOBEICHNE oOyyJaromuxcs Ha | 3aBepIICHUE ypOKa.
«(UBKYJIBTMUHYTKHY, 3aHATHH;

«(U3KynbTHAY3bI» BO BpEMS | -TIO3UTHBHAS
3aHSTHS, MICUXOJIOTHYECKast
-HaJIM4YHe «3IMOLMOHAJIBHBIX | aTMOcdepa.
PaspagoK»: IIYTOK, YJBIOOK,

FOMOPUCTUYECKUX W

MOYYUTENBHBIX ~ KapTHHOK,

MTOTOBOPOK, M3BECTHBIX

BBICKa3bIBaHUI c

KOMMCHTapUsMHU U T.II.
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UnTepakTuBHBIC Bogneuenue KaXI0ro | AKTUBHAS ['pynmnoBast AesTenbHOCTE B
TEXHOJIOTHH o0yyaromerocs B | I€STENbHOCTh YIPaKHEHUSX,
00pa3oBaTebHbIN IPOLEcC | Ka)XI0ro o0cyxeHue o0mux
oOyyaromierocss  Ha | peneHni
3aHATHH,
00BEKTHBHOE
OLICHMBAHUE
JeSITeTbHOCTH
oOydaromierocsi  Ha
3aHSTHH.
Keiic-meTon (A. | BeisiBnenwue, otbop U | AHanu3 cutyauuu U | 3HAKOMCTBO C CHUTYallUeH,
Honropykos) pereHne poOIEeMHBIX | BEIpabOTKa BEIZICIICHHUE TTPOOIIEMBEI,
CUTYAaLHH, MPAKTHYECKOIO MO3TOBOM LITYpM,
OcwMmpbIcnenne 3HAYCHHH | peleHus aHam3 MPUHSATHS
Jeraneld, ONHCAaHHBIX B | COBMECTHBIMHU pelIeHwMiA,
CUTYyalluu YCUIHSIMU MUHHU- | Pemenue Keiica —
rpymi OpEJIOKEHUE  BapUAHTOB
perieHus npoOieMHon
CUTyallH, CBS3aHHOU C
npodeccnoranbHON
JeSITETBHOCTBIO
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