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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
cnenuaaucToB cpeaHero 3BeHa mo 21.02.19 3emmeyctporictBo. PaGouass mporpamma cocTtaBieHa st
ouHOI (popMBbI 0OyUEHUSI.

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
o011ero 00pa3oBaHuUs ecmecmeeHHble HAYKU.

YpoBeHb OCBOCHHsSI y4eOHOH muCHMIUIMHBI B cooTBeTcTBUU ¢ DI'OC cpemnero oo6miero
oOpa3oBaHus 0a30BbIH.

OcBoeHne JUCHUILIMHBI HAIIPABIECHO HA JIOCTUKEHUE CIECYIOLUX LIEJICH:

- (opMHPOBAHHE CUCTEMBl XMMHUYCCKMX 3HAHUN KaK BAXKHEHIICH COCTaBISIONICH €CTECTBEHHO-
HAyYHOM KapTHUHBI MHPaA, 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;

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

- pa3BUTHE YMEHHUH M CHOCOOOB [EATENbHOCTH, CBS3aHHBIX C HAOMIOJEHHEM U OOBSICHEHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIFOICHUEM TIPAaBHJI 0€30IIaCHOTO OOPAIICHHS C BEICCTBAMH.

YyeOHast AUCHMILIUHA «XUMHUS» HUMEET MEXKIUCHUIUTMHAPHYIO CBsI3b C 00IIe00pa3oBaTeIbHBIMU
yueOHbIMU JuctuminHamMu «Pusukay, «I'eorpadus», «buonorusy, «MaremaTHKay.

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 mucrumuinebl | [IP62_OVIL.07. 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 TPaTUIIOHHBIM
[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. roTOBHOCTH K TPyAy, OCO3HAHUE IICHHOCTH MacTEepPCTBA,

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 OCO3HAHHBIA BHIOOP
Oyaymeii mnpodeccun ©  peaau30BBIBATE  COOCTBEHHBIE
JKU3HEHHBIE TUIAHBI;

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHUS yueOHOM
JUCIHUILINHBI OTPAYKAIOT:

8.1. OBnanenue YHUBEPCAIbHBIMU y49eOHBIMU

MO3HABATEIbHBIMU IEUCTBUSIMHU:

a) 6a30BbIE JIOTHUECKUE TCHCTBHUS:

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
KPUTEPUU UX JOCTIKEHUS;

MP4. BBIABIATP 3aKOHOMEPHOCTM UM NIPOTHBOPEUYUS B

S-, p-, d-2NeKTpOHHBIE 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, YIJIEBOAOPOIBI, KHCIOPOA- U a30TCOAEp KaIlue
COCIIMHEHUSI, OMOJIOTUYECKH aKTHBHBIE BEIIECTBa (YIJIEBOJIBL,
JKUpBI, OEJKH), MOHOMEp, IOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COEAMHEHMSA,  KpHCTaJUIMYecKas
pelieTka, THIbl XUMHUYECKUX pEeakuuid (OKUCIUTEIBHO-
BOCCTAaHOBHUTEJbHBIC, 3K30- W DJHIOTEPMHUYECCKHE, PEaKIHH
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 JAMCCOLHMALIUH,
nepuoauyeckuil 3akoH .M. MeHnneneesa, 3akOH COXpaHEHUs
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XHUMHH,
(dakTonornyeckue CBEIEHHS O  CBOMCTBaX, COCTaBe,
MOJMy4YeHUH © 0e30MacHOM UCIMOJIb30BAHUM  Ba)KHEHIITUX
HEOpPraHMYEeCKHX U OPraHMYeCKWX BEIIECTB B OBITY H
MPaKTUYECKON AEATEHOCTH YEIO0BEKa,;

[1P67_OVIIL.07. chopMUPOBAaHHOCT, YMEHUH MPOBOIUTH
pacueTbl MO XUMHYECKUM QopMylaM W ypaBHEHHSIM
XMMUYECKUX pEeakIMid C UCIOJIIb30BaHUEM (U3NUECKUX
BEJIMYMH, XapaKTePU3YIOUIMX BEIIECTBA C KOJIWYECTBEHHOU
CTOpPOHBI: Macchl, oObemMa (HOpMAaJNbHbBIE 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 TPUIUHHO-CICICTBCHHBIE  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 OLICHUBATh 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 HAay9IHOTO
MO3HAHUs BELIECTB W XMMHUYECKUX SIBJICHUH (HaOIromeHue,
H3MEepeHHe, IKCIIEPUMEHT, MOJIEIUPOBAHKUE);

ITP69_OVII.07. chopMUpOBAaHHOCTh YMEHHUS aHATU3UPOBATH
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

JIMyHOCTHBIE pe3ybTaThl OCBOCHHS Y4YeOHOW IUCLUITAHBI
OTpaXalOT TOTOBHOCTh W  CIIOCOOHOCTh  OOyYarOUIUXCS
PYKOBOJCTBOBATHCSI C(HOPMHUPOBAHHOIN BHYTpEHHEH MO3HMLIUEH
JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPHEHTAIUil, MO3UTHBHBIX
BHYTPEHHHUX YyO€XICHHMH, COOTBETCTBYIOIIMX TpPaIWLMOHHBIM
LIEHHOCTSM POCCHICKOr0 OOLIECTBA, PACIIUPEHUE JKU3HEHHOTO
ONbITa M ONbBITA JEATENBHOCTH B IpOLECCe pean3aluu
OCHOBHBIX HAampaBJICHUHA BOCIUTATENbHONW MICSTENbHOCTH, B
TOM YHCJIE B YACTH:

JTlyXOBHO-HPABCTBEHHOT'O BOCIIMTAHUSI:

JIP12.  copMHpOBaHHOCTE  HPABCTBEHHOTO
3TUYECKOTO MOBEICHHS;

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, YMEHHUI  BBISBIATH
XapakTepHbIE MPU3HAKU U B3aMMOCBSI3b H3YUEHHBIX IMOHITUH,
NPUMEHATh COOTBETCTBYIOIMEC TMOHSATHA TPU  OIMHCAHHUU
CTPOCHUSI W CBOWCTB HEOPraHWYECKMX U OPraHUYECKUX
BEIIECTB M UX INPEBPAILCHUI; BBISABISATH B3aUMOCBS3b
XMMUYECKUX 3HAHUHA C TOHSATHAMH W TPEACTaBICHUSIMHU
JIPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

[1P68_OVIIL.07. chopMupOBaHHOCTh YMEHHH TUIAHUPOBATH U
BBIMIOJIHATh ~ XUMHUYECKHH  3KCIIEPUMEHT  (TIpeBpaleHus
OpraHUYECKUX BEIECTB TP HarpeBaHUM, OIyICHHE dTHIICHA
U M3Y4YEHHE €ro CBOWCTB, Ka4yeCTBEHHbIE pEAaKUUH Ha
aNbJETU/Bl, KpaxMal, YKCYCHYIO KHCJIOTY; JeHaTypauus
OCNTKOB TpPUM  HAarpeBaHHWW, I[[BETHHIE pEaKIUH OEJIKOB;
MPOBOJIUTh PEAKIMM HOHHOTO OOMEHa, OIpeNeNsTh Cpeny
BOJHBIX PAacTBOPOB, KaueCTBEHHbIC pEakIMU Ha Cyibdart-,
KapOOHAaT- M XJIOPUJI-AaHWOHBI, HA KaTHOH aMMOHHUS;, pelarh
OKCIIEpUMEHTAIBHBIE 3a7aud 1Mo TeMaM "Metauisl"!
"Hemeramibl") B COOTBETCTBHM C TpaBHJIaMH TEXHUKH
Oe3omacHOCTH NpH  OOpalleHMH ¢  BEUIeCTBAMU U
Ja0opaTOPHEIM 000PYIOBAaHUEM; TMPEACTABISITH PE3YIHTATHI
XMMHUYECKOTO0 SKCIEpUMEHTa B (opMe 3ammcu ypaBHEHHH
COOTBETCTBYIOIIMX peakuuii U (GOpMyIHpOBaTh BBIBOJBI 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. OBnageHue yHUBEPCAIBHBIMH 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 YMEHHUH YCTaHABIUBATh
MPUHAJIEXKHOCTD HU3yYEHHBIX HEOPraHUYECKUX u
OpPraHWYECKUX BEILIECTB K ONPEEICHHBIM KJIaccaM U rpymnmnam
COEJIMHEHUM, XapaKTepu30BaTh HMX COCTAB W BaKHEHWILNE
CBOMCTBA,; OIpENIEIISITh BUJIbI XUMHUYECKUX cBsI3el
(xoBaJIeHTHASI, NOHHASA, METAJUTMYECKas, BOJIOPOIHAS), 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 pe3yJIbTaThl OCBOCHHUS yaeOHOH
JTUCIUILTUHBI OTPaXKaIOT:

8.2. OsnmageHHe YHHMBEPCAIBHBIMH KOMMYHHKATHBHBIMU
EUCTBUSAMU:

a) oOIIeHHE:

MP26. ocymiecTBIsTH KOMMYHHKALIMHM BO BceX cepax KHU3HMU;
MP28. Bnagerp pasIUMYHBIME ~CcHOCOOaMHM  OOIEHHS U
B3aNMOJICUCTBHUS;

MP30. pa3BepHyTO ¥ JJOTHIHO H3JIaratb CBOIO TOUYKY 3pEHUS C
UCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;

[1P64_OVIIL.07. chopMHPOBaHHOCTh YMEHHH HCIIOJIb30BaTh
HAaUMEHOBAaHUS XUMHUYECKUX COCIMHEHHN MEeXITyHapOIHOTO
COI03a TEOPETUYECKON M MPUKIIATHONW XUMUHN U TPUBUAIBHBIE
Ha3BaHWs BAXHEWIIMX  BEIIECTB  (STHIIEH,  alleTHJICH,
rMiepuH, QeHosn, (opMalbIerull, YKCyCHas KHCJIOTa,
TJIMIUH, YTapHBIA Ta3, YIIEKUCIBIA Ta3, aMMHaK, TamieHas
W3BECThb, HEralleHasi W3BECTb, IMUTHbEBas coJla W APYIHX),
COCTaBIATh (HOPMYNIBI HEOPTaHWYECKHX W OPTraHHYeCKHUX
BEIIECTB, YPAaBHEHUS XHUMHUYECKUX PEaKUWH, OOBICHITH HX
CMBICTI; TIOATBEP)KJIATh XapaKTEpPHBIE XUMHUYECKHUE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIUMH 3KCIIEPUMEHTAMU U 3aIUCIMHU
YPaBHEHUI XUMHUYECKUX PEAKLIUN;




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

LIEHHOCTEH, B TOM 4YHCIE C

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHS YYEOHOW JUCIUTUIMHBI
OTpakalOT TOTOBHOCTh W  CIIOCOOHOCTh  OOyYarOmIUXCs
PYKOBOJCTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH
JIUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHCHTAIUH, MO3UTHBHBIX
BHYTPEHHHUX YOEXKJCHHH, COOTBETCTBYIOIINX TPaJUIIMOHHBIM
LIECHHOCTSAM POCCHICKOI0 OOIIECTBA, paCIIUPEHHE KU3HECHHOIO
OMBITA M ONbITA JCATEIBHOCTH B IMPOLECCE peaTn3aluu

I1P61_OVIL.07. chopMHPOBaHHOCTh NpPEACTABICHHHA: O
XUMUYECKOH COCTaBIIIOIICH ECTECTBEHHOHAYYHOU KapTHHBI
MHpa, POJIM XHMHH B TO3HAHWW SBJICHUH TPHPOIBI, B
(OpMHPOBaHMHM MBIIUICHUST M KYJIbTYpbl JIMYHOCTH, €€
(GYHKUMOHAIBHONW I'PaMOTHOCTH, HEOOXOIMMON s PeLICHUs
NPAaKTUYECKUX 337ad U JKOJIOTHYECKH 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,

00I1IeYeTIOBEYeCKUX TYMaHUCTHYECKHX W JIEMOKPATHYECKUX

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 yueOHOU auctmmimael | [IP610_OVIL.07. chopMupoBaHHOCTH yMEHUH CcoOONMOIATH
COXPaHEHUIO OKpY’KalolleH | OTpaKaloT TOTOBHOCTb W  CIIOCOOHOCTh  OOYYaroIIUXCs | MpaBHila SKOJOTHUYECKH IEeNeCO00pa3HOro 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 POCCHICKOT0 OOLIECTBA, pAaCIIMPEHHUE KU3HEHHOTO | OTNPEACICHHBIX  BEIIECTB, IIOHMMAas CMBICT TIOKa3aTes
3¢GEeKTUBHO  JEMCTBOBaTH B | ONbITA W ONBITA JESATEIBHOCTH B MPOLECCe peau3alry | MpeesibHON TOMyCTUMON KOHICHTPALUH;

LIpe:‘sBI)I‘IaI‘/’IHI)IX CUTyalusax

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

9KOJIOTUYECKOTO BOCITUTAHUS:

JIP27.  cOpMHUPOBAHHOCTH  DKOJIOTHYECKOW  KYJIBTYpHI,
MOHUMAaHUE BIIMSHUS COLUAIBHO-3KOHOMUYECKHX MPOIIECCOB
Ha COCTOSIHME NPUPOAHOM M COLMAIbHOW Cpellbl, OCO3HAHHE




r1100aIbHOTO XapaKTepa IKOJIOTUIECKUX MPodIeM;

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

JIP29. akTWBHOE HENPHUATHE IEHCTBUW, MPHUHOCIIINX BPEI
OKpY’Karollel cpeae;

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

M03HABATEILHBIMU JCHCTBUSIMU:

0) 6a30BbBIC UCCIICIOBATEIILCKUE JACHCTBUS:

MP16. ocyliecTBIATh LEICHAIPABICHHBIA MOUCK NEpPEHOCca
CPEJICTB 1 CITIOCOOOB ACHCTBHUS B IPOPECCHOHAIBHYIO CPEY;
8.2. OBnanenue YHUBEpCaTbHBIMHU PEryIATUBHBIMU
JEHCTBUSIMH:

0) CaMOKOHTPOJIb:

MP45. npaBaTh OIIGHKY HOBBIM CHTyaIlUsiM, BHOCHTH
KOPPEKTUBBI B JICATENIHOCTb, OIICHUBAaTh COOTBETCTBHUE
PE3yIbTaTOB LIETISIM;

OK 08 Hcnonp3oBarh cpencTaa

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

NEeSTeIbHOCTH U MOJJIep>KaHus
HE00X0IMMOTO YPOBHS
(u3NIecKoii NOATOTOBICHHOCTH

JIMyHOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOW IMCLUIUIMHBI
OTPaXAIOT TOTOBHOCTH M CIIOCOOHOCTh  OOYHYaIOIIHXCS
PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOIN BHYTpEHHEH MO3MLUEH
JMYHOCTH, CHCTEMOI LIEHHOCTHBIX OPUEHTALMH, MO3UTHBHBIX
BHYTPEHHHX YOEXJECHHH, COOTBETCTBYIOIINX TPaJWIIHOHHBIM
HEHHOCTSIM POCCUHCKOT0 O0IIECTBA, PACHIMPEHUE 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;

I[1P611_OVILO7. nmns oOyd4armuxcst ¢ OTpaHHYEHHBIMHU
BO3MOXXHOCTSIMH ~ 37I0POBbsI:  C(HOPMHUPOBAHHOCTh  YMEHHS
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/Aax
MMO3HAHHS BEIIECTB U XUMUUYECKUX SBJIEHUM;

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 yueOHOl AMCHUIIUHBI H BH/IbI Y4e0HOl padoThl

B 1.4. B hopme
By yuebHol paboThl O0bem B yacax MPaKTUYECKON
MIOJITOTOBKU
O0Bem o0pa3zoBaTeIbLHON TPOrpaMMbl YIeOHOMH 56 0
JCITUTUIAHBI
OcHoBHoOeE coepxxaHue 48 0
TEOPETUIECKOe O0yUeHHE 24 0
NPaKTUYCCKHUE 3aHATHS 14 0
71a0opaTOpHBIC 3aHATHUS 10 0
IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COIePsKAHUE 8 0
(conep:kaHue NPUKJIATHOTO MOTYJIsA)
8 0

TEOpeTUYECKoe 00yueHue

MPAKTUYCCKUC 3aHATUSA

HE IPEAYCMOTPECHO

HE IPpEAYCMOTPECHO

1abopaTOpPHBIE 3aHITHUS

HE MPEIyCMOTPEHO

HE IPEyCMOTPEHO

IIpomesxyTouHas arrecTauus 3auem ¢ OYyeHKou




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 18/0
Tema 1.1 Copep:xkanune 2/0
Teoperndyeckne ocHoBbl | [Ipeqmer opraHudeckoil XMMHUH: €€ BO3HHKHOBEHHE, Pa3BUTHE H 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 KpaTHble cBsi3u. [IpencraBienue o kimaccupuKanyun OK 05, JIP26, JIP32, JIP34
OpraHUYECKUX BEILIECTB. Homenknatypa OpraHUYeCKUX OK 06 MP1,MP2,MP3 MP10,
coequHEeHWH (CHcTeMaTH4ecKas) W TPHUBHAIbHBIE Ha3BaHUS OK 09 MP21
BAKHEHINUX MMPEACTABUTENIEH KJIACCOB OPraHUYECKUX BELIECTB.
Tema 1.2 Conep:xanne 6/0
YraeBomopoasl. AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKHH psiia. MeTaH u 3TaH - 1/0 OK 01, [1P61_OVII.07,
MPOCTEHIINE MPEICTABUTENHN AJIKAHOB: (PU3NUECKUE U XUMHUYECKHE OK 02, I1P62_OVIIL.07,
CBOWMCTBa (peakiMy 3aMeIIeHUus] W TOpEeHHs), HaXOXIeHHE B OK 03, I1P63_OVII.07,
MIPUPOJIE, MTOyUYeHHE U MPUMEHEHHE. AJIKEHBI: COCTaB U CTPOEHUE, 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,  TaJOTEHUPOBAHHS,  THIpPATAIVH, 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 KayuyKa U pe3uHBL. AJTKHHEI: COCTaB H
OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKUN psa. ALCTWIeH -
NpPOCTEUIIMK  MOpPENCTaBUTENb  AJKWHOB: COCTaB, CTPOCHHUE,
(dbm3udecKkue M XWMHYECKHE CBOWCTBA (PEAKIMU THUIAPUPOBAHUSA,
TaJIOTCHUPOBAHUS,  TUApATAlldd, TOPEHWs), TONy4YeHHe U
npuMeHeHue. ApeHbl. beH3on: 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. ['eHeTHdeckas
CBSI3b MEXKIY YTJIEBOJIOPOJIAMH, MPUHAMISKANIME K Pa3TAIHBIM
kinaccaM. [IpuponHbple HCTOUHUKH YriaeBoAopoaoB. IIpupoaHsii ras
U monyTHble He(dTsHbie Ta3bl. HedTh W ee MpoUCXOXKIEHUE.
Croco0b1 IepepaboTKH HEDTH: TIEPETOHKa, KPEKUHT (TEPMHUCCKHUHA,
KartanuTuyeckuii), muponns. [Ipoaykrer mepepabotku HedTH, MX
MPUMEHCHUE B MPOMBIIIICHHOCTH U B ObITYy. KaMeHHBIN yroip u
MTPOJYKTHI €T0 MepepadoTKH.

ITpodeccnoHATLHO-OPUEHTHPOBAHHOE COEPKaHUE 1/0
[IpenenpHBIE yriaeBOAOpOAs! (TKaHBI M IMKIOANKAHK). [ opeHme 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
HaxoXXJCHUE B MPUPOJEC U NPHMEHEHHE allkaHOB; HempenenbHbie MP11, MP38, MP39,
(aykeHbI, aJIKMHBI U JIKaJUEHBl) U apOMaTUYeCKHe YTIEBOJOPO/IbI. MP46
l'openne ameruneHa Kak HCTOYHHK BBICOKOTEMIIEPATypHOIO
IUTaMEHH JJ1s1 CBAPKH U PE3KH METAJIJIOB.
B ToM unciie mpakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA 4/0
[Mpaktuueckoe 3anstTue Ne 1. «HomeHkiaTypa OpraHM4ecKuX 2/0 OK 01, I1P66_OVIIL.07,
BEIICCTB» OK 02, I1P69 OVII.07,
IIpaktnueckoe 3anatue Ne2. «I'eHeTHuecKass CBSI3b MEXKIY 2/0 OK 03, 11P610_OVILO7
KJIaCCaMH yTIIEBOJIOPOJIOBY. OK 04, JIP23, JIP25, JIP28,JIP29
OK 05, MP1, MP4, MP12, MP16,
OK 06 MP21, MP30, MP33,
MP38
Tema 1.3 Copepsxkanue 4/0
Kucnoponconep:xamue | IpenensHpie 0MHOATOMHBIE CIIUPTHL. METaHO M ATAHOJ: CTPOCHHE, 2/0 OK 01, I[IP61_OVII.07,
OpraHuvecKue (m3nyecKkue W XUMHYECKHE CBOWCTBa (peaknud C aKTHUBHBIMHU OK 02, I1P62_OVII.07,
COCUHEeHUSI. MEeTaJlJlaMH, TaJOT€HOBOJOPOJaMH, TOpEHHE), IPHUMEHEHHE. OK 03, [1P63_OVII.07,
Bogoponusie cBs3u Mexay MoJekylnamMu couprtoB. [leiicTBue OK 04, [1P64_OVII.07,
METaHOJa U JTaHOJAa Ha OpPraHuW3M 4YeJlOBeKa. MHOTr0aTOMHBIE OK 05, I[IP69_OVII.07,
COMPTHL. DTWIEHIVIMKONIb M TIHMLEPHH: CTPOCHHE, (Pu3nveckue H OK 06, [1P610_OVYIIL.07
XUMHUYECKHE CBOWCTBAa  (B3aMMOJCUCTBHE CO  MICIOYHBIMH OK 07, JIP20, JIP22,JIP25,
MeTaJulaMH, KaueCTBEHHas Peakuysi Ha MHOTOATOMHBIE CIIUPTHI). OK 08 JIP29,JIP32, JIP34

JeiictBue Ha opraHu3M uenoBeka. IIpuMeHeHuWe riuuuepuHa H
STHIEHTNUKONA. (DEHON: CTPOCHHE MOJIEKYNbI, (HU3WYECKHUE W
XUMHUYCCKHE CBOMCTBA. TokcuuHOCTh (eHona. [IpumeHeHue
¢denona. Anpaerugsl. Dopmanbaeruj, aneTanbIeTHA: CTPOCHHE,
¢u3nUecKue M XUMHYECKHE CBOMCTBA (peakIMW OKHCJIECHHUS H

MP1, MP2, MP3, MP4,
MP7, MP8, MP9, MP10,
MP11, MP12




BOCCTAHOBJICHHUS, KayeCTBEHHbIE  pPEaKUWH), TMOJy4YCHHE U
npuMeHeHne. OIHOOCHOBHBIE IIpeleibHble KapOOHOBBIE KHUCIIOTHI.
MypaBbrHasT M YKCyCHasi KHUCIOTBL: CTpOEHHE, (U3UUECKUE U
XMMUYeCKrue CcBoiicTBa (cBoiicTBa, oOmue i Kiacca KHCIOT,
peakmus dTepruUKannm), MOTyIeHne U npuMenenne. CteapruHoBast
U OJICMHOBAas KUCJIOTHI KaK NPEICTABUTENIN BBICIINX KapOOHOBBIX
KHCIIOT. MblIa KaK COM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEe
neiicteue. CroxkHble S(QHUPHl KaK MPOW3BOIHBIE KapOOHOBBIX
KUCIOT. ['maponu3 cinoxHBIX 3¢upoB. Kupel. ['mmponus Kupos.
[Ipumenenue xupoB. buosorudeckas poib KUPOB.

VYraeBoapl: cocTaB, KiIaccU(UKAlus YIrieBOJOB (MOHO-, IH- H
monvcaxapunabl). [mokoza —  TOpoCTEHIMA  MOHOCaXapui:
0COOEHHOCTH CTPOEHHS MOJEKYNbl, (PU3NYECKUE U XUMHUYCCKHE
cBoiicTBa (B3ammopeiictBue ¢ runpokcugom menu(ll), oxucnenue
aMMHadHBIM pacTBOpoM okcuga cepedpa(l), BoccraHOBIEHHE,
OpoXKeHHE TJIOKO3bI), HAaXxOXAECHHE B MPHUPOJE, NPUMEHEHHE,
ouonornueckast ponb. DotocmHTes. DpykTo3a Kak HU30OMEp
rmoko3bl. Kpaxman M 1emtrono3a Kak IPUPOJHBIE MOJUMEPHI.
CrtpoeHne KpaxMasia M LEUT0I03bl. DU3NUECKHe U XUMHUYECKHE
CBOMCTBa KpaxMaJia (TMapoin3, KaueCTBeHHasl Peaklys ¢ HoaoM).

B ToM unciie npakTHYeCKUX M 1a00PATOPHBIX 3aHATHI 2/0

[Mpaktuueckoe 3amartue Noe3. «XuMHUecKHe H  (QU3HUYECKHE 2/0 OK 01, I1P66_OVII.07,

CBOMCTBa KHCIOPOAOCOAEPKAIINX OPraHUUECKUX COETUHEHUIN». OK 02, I1P69 OVII.07,
OK 03, I[IP610_OVYIL.07
OK 04, JIP23, JIP25, JIP28,JIP29,
OK 05, MP1, MP4, MP12, MP16,
OK 06 MP21, MP30, MP33,

MP38
Tema 1.4 Copep:xanue 4/0




A3oTcoaep:kanue AMUHOKHCIIOTB KakK aM(OTEpHbIE OpraHUYECKUE COEeINHEHUS. 2/0 OK 01, I1P61_OVIL.07,
opraHuvecKmne du3nveckre ¥ XUMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMepe OK 02, I[1P62_OVII.07,
coeTUHEeHHs. IIANAHA). bronorndeckoe 3Ha9eHHEe aMHHOKHCITOT. [lenTuast. OK 03, I[1P63_OVII.07,
benkn xak mpHUpOJHBIE BBICOKOMOJEKYJSPHBIE COEIUHEHHUS. OK 04, [1P64_OVIL.07,
[lepBuunas, BTOpWYHAs W TpPETHUYHAS CTPYKTypa OEJKOB. OK 05, I[1P69_OVII.07,
XVWMHUYEeCKHe CBOMCTBa  OENKOB: THAPOIHN3, JIEHATYpaIwusd, OK 06, I11P610_OVIL.07
KaueCTBCHHBIC PEaKIIUU Ha OCIIKH. OK 07, JIP20, JIP22,JIP25,
OKCHNEpPUMEHTALHBIE ~ METOABl  HM3YYEeHMS] BEIIECTB M  HX OK 08 JIP29,J1P32, JIP34
MIpEBpaIlCHUA: HAONIOACHHE U OIMCAaHWe JIEMOHCTPAIIMOHHBIX MP1, MP2, MP3, MP4,
OTIBITOB: JIEHATYypalusl OCIKOB MPH HarpeBaHUM, IIBETHBIC pEaKINU MP7, MP§, MP9, MP10,
OCIKOB. MP11, MP12
B ToM ymciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHH 2/0
JlaGopartopHoe 3ansTue Nel. «KauecTBeHHbBIE peaKIIUU Ha OCIIKI». 2/0 OK 01, I1P63_OVIIL.07,
OK 02, I1P65_OVIL.07,
OK 03, I1P66_OVIIL.07,
OK 04, I1P68_OVIIL.07,
OK 05, [1P610_OVIIL.07,
OK 06 [1P611_OVIIL.O7
OK 09 JIP12, JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 1.5 Conep:xanne 2/0
Broicoxkomouiekyasipubie | OCHOBHbIE MOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX CO€IMHEHHM: 2/0 OK 01, I1P62_OVIIL.07,
COeIMHEeHUS. MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOIUMEPHU3ALUHY, OK 02, I1P63_OVIL.07,
cpemHsisi MOJIEKyJsipHass Macca. OCHOBHBIE METONBI CHHTE3a OK 03, I[1P65_OVII.07,
BBICOKOMOJIEKYJIAPHBIX ~ COCIMHEHMM -  TOJIMMeEpU3alus H OK 04, I1P69_OVIIL.07,
MOJIMKOHICHCALIUS. OK 05, I1P610_OVII.07,
OK 06 [MP611_OVYIIL.07,

JIP2, JIP3,JIPS, JIP9,JIP20,
JIP27,J1P28,J1P29,JIP32,
MP2, MP3, MP4, MP7,




MP9, MP10, MP11, MP24

PA3JEJI 2 OBIIAA 1 HEOPTAHUYECKAS XUMMSA 38/0
Tema 2.1 Copep:xkanune 4/0
OcHOBHBIC IOHATAA U | XUMHYECKHI dJIEMEHT. ATOM. SIApo aToma, n30TOmbl. DJIEKTpOHHAS 0/0 OK 01, I1P61_OVIL.07,
3aKOHBI XMMMH. 000J04Ka. ODHEepreTHUecKrue YpPOBHH, TIOAYPOBHH. ATOMHBIE OK 02, [1P66_OVIIL.07,
CtpoeHue aToma. opburamu, s-, pP-, d- smementsl. OCOOEHHOCTH pacIpeeIcHHs OK 03, I1P69_OVII.07,
ITepnoauyeckuii 3aKOH U | AIEKTPOHOB MO OPOUTAISAM B aTOMax SJIEMEHTOB IEPBBIX YETHIPEX OK 04, [1P611_OVIIL.07
Ilepnonmyeckas cucreMa | nepuojoB. DIeKTpoHHas KOoH(uUrypamus atomoB. [lepuomudeckuii OK 05, JIP2, JIP3,JIPS, JIP9,JIP24,
XHMHYECKHX 3JIeMeHTOB | 3akoH U [lepuonnueckas cucreMa xumudeckux siaemeHToB J[.H. OK 06, JIP25, JIP26, JIP32
JI./A. MenaejeeBa. MenpeneeBa. CBs3p mepuoandeckoro 3akoHa W Ilepmommyeckoit OK 07, MP2, MP4, MP9, MP10,
CUCTEeMbl  xuUMHYeckux anemeHToB .M. Menneneea ¢ OK 08, MP16, MP21, MP22,
COBPEMEHHOM TEOpPHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH MP24, MP26, MP28,
M3MEHEHUSI CBOWCTB XMMHYECKUX 3JEMEHTOB M O0pazyeMbIX HMHU MP30, MP38, MP39,
MIPOCTBIX U CIOKHBIX BEUIECTB IO TPYIaM U MepuojaM. 3HaUeHHe MP46
MEPUOMYECKOT0 3aKOHA B PA3BUTHU HAyKH. 3aKOHBI XUMHH
B ToM uncsie mpakTHYeCKHX U J1a00PATOPHBIX 3aHATHH 4/0
IIpaktnueckoe 3astHe Ne4. «OCHOBHBIE 3aKOHBI B XHMHHU H 2/0 OK 01, [1P66_OVIIL.07,
pacyeTsl 10 YPaBHEHUSIM XUMUYECKUX PEaKIU». OK 02, [1P67_OVII.07,
[Ipaktnueckoe 3anstre Ne5. «M3ydyeHne  mepHOAMYECKUX 2/0 OK 03, [1P69_OVII.07,
3aKOHOMEPHOCTEH M UX B3aUMOCBSI3H CO CTPOSHUEM aTOMOBY. OK 04, [1P610_OVIIL.07
OK 05, JIP23, JIP25, JIP28,J1P29,
OK 06 MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
Tema 2.2 Conep:xxanne 2/0
Crpoenne BemiecTBa 1 | Bunsl XumMH4YecKoil CBSI3U (KOBAJICHTHAsI HEMOJSIPHAS W TOJISIPHAS, 2/0 OK 01, [1P61_OVII.07,
NMPUPOAA XUMHYECKOI WOHHAs1, MeTaJuTn4yecKas). MexaHu3mMbl 00pa3oBaHMsl KOBAJIEHTHOM OK 02, [1P66_OVIL.07,
cBsi3u. MHorooopasue XUMHYECKON CcBs3u  (OOMEHHBIH U JIOHOPHO-aKIENTOPHBIN). OK 03, I1P69_OVIIL.07,
BellecTB. Bonoponnast cBs3p. BaneHTHOCTh. DNEKTPOOTPHIIATENHHOCTD. OK 04, [MP611_OVYIIL.07
Crenenb okuciaeHus. WOHBI: KaTHOHBI M aHWOHBLL. BelecTBa OK 05, JIP2, JIP3,JIP5, JIP9,J1P24,
MOJICKYJIIPDHOTO ¥ HEMOJEKYJSIPHOIO  CTPOEHHUS.  3aKOH OK 06, JIP25, JIP26, JIP32, MP2,
MOCTOSIHCTBA COCTaBa BEUIECTBA. TUIbI KPUCTAJUIMYECKUX PEUIETOK. OK 07, MP4, MP9, MP10, MP16,
3aBUCHMOCTh CBOWCTBAa BEMIECTB OT THIA KPHUCTAJUIMICCKOU OK 08, MP21, MP22, MP24,




pELIETKU. MP26, MP28, MP30,
MP38, MP39, MP46
Tema 2.3 Copep:xkanune 6/0
JucnepcHbie cucrembl. | /lucnepcHsie cucteMbl. Knaccuukamusi AUCTIEPCHBIX CHUCTEM IO 1/0 OK 01, I1P61_OVIL.07,
PactBopsl. coctaBy. CtpoeHue u (HakTOpsl YCTOWYMBOCTH AMCHEPCHBIX OK 02, [1P66_OVIL.07,
DJIEKTPOTUTHYECKAS cucteM. PacrozHaBaHwe WCTHHHBIX PAacCTBOPOB, KOJIIOHMIHBIX OK 03, I1P69_OVII.07,
AUCCOLUALMS pacTBOpOB ® TrpyOoauciepcHbIX cucTteM. CTpoeHHe MHUIIEIUTEL. OK 04, I[IP611_OVYILO7
PaccenBanue cBera npu MPOXOXKIEHHWH CBETOBOTO ITydyKa 4Yepe3 OK 05, JIP2, JIP3, JIPS, JIP9,
ONTHYECKH  HEOAHOpoAHylo  cpenmy  (3ddexkra  Tunmams). OK 06, JIP24, JIP25, JIP26, JIP32,
HccnenoBanwe  CBOWCTB — TUCHIEPCHBIX ~ CHUCTEM  IUIL  HX OK 07, MP2, MP4, MP9, MP10,
uaeHTuukanuu. DieKTpoiauTudeckas nucconuanus. CUibHBIE U OK 08, MP16, MP21, MP22,
cimabbie 31eKTposuThl. Cpeia BOJHBIX PACTBOPOB BEIICCTB: KUCIAS, MP24, MP26, MP28,
HeHTpanbHast, menoyHas. Peakuyuy nonHoro ooMeHa. MP30, MP38, MP39,
MP46
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COlEP:KAHIE 1/0
Pemenne mpakTHKO-OpMEHTHPOBAHHBIX pPACUETHBIX 3alaHUil Ha 1/0 OK 03 I1P61_OVIIL.07,
JHCIIEPCHBIE ~ CHUCTEMBI,  HCIONB3yeMble B OBITOBOH M I1P63_OVIL.07
MPOU3BOJCTBEHHONW  JCSATEIBHOCTA  YEJIOBEKa, C  MO3ULUI JIP12, JIP13, JIP26,
OKOJIOTHYECKOW  O€30MacHOCTH  TOCHENCTBUH W TPaMOTHBIX MP11, MP38, MP39,
penieHni npobieM, CBI3aHHBIX CO CTPOUTEITBCTBOM. MP46
B ToM umciie mpakTHYECKUX U J1a00PATOPHBIX 3aHATHIH 4/0
[Ipaktuueckoe 3ansatue Neb. «PemeHue 3agau Ha OINpeIElICHHE 2/0 OK 01, I[1P66_OVII.07,
KOHIEHTPAIUN PACTBOPOB» OK 02, [1P67_OVII.07,
OK 03, I1P69_OVII.07,
OK 04, I1P610_OVYILO7,
OK 05, JIP23, JIP25, JIP28,J1P29,
OK 06 MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
Jlabopatopnoe 3anstue No2 «IIpuroToBieHre pacTBOPOBY. 2/0 OK 01, I[1P63 OVII.07,
OK 02, I1P65_OVIL.07,
OK 03, [1P66_OVII.07,
OK 04, [1P68_OVII.07,
OK 05, [MP610_OVYII.07,
OK 06 I[IP611_OVILO07
OK 09 JIP12, JIP13,J1P20,

JIP23,JIP27, JIP29




MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,

MP46
Tema 2.4 Conep:xanne 8/0
Kaacenpuxauus KucioTel Kak 37€KTPOJUTHI, WX KIAaCCHPUKANMS TI0 Pa3THIHBIM 2/0 OK 01, I1P63_OVII.07,
HEOPraHNYeCKUux MpU3HAaKaM. XHWMHYECKHE CBOWCTBA KHCIOT B CBETE TEOPHH OK 02, [1P64 OVII.07,
CoeTHHEHHIA. ANEKTPOJIUTHYCCKOH auccoranui. OcOOCHHOCTH B3aUMOICHCTBHS OK 03, I1P65 OVIIL.07,
KOHIICHTPHPOBAHHON CEPHOW W a30THOM KHCIOT C METaJUIaMH. OK 04, I1P69_OVII.07,
OcHoBHBIE CTOCOOBI  TONydeHUs KHCHOThl. (OCHOBaHHS Kak OK 05, I1P610_OVYILO7,
ANIEKTPONIUTHI, MX KIAacCU(PUKALMs [0 Pa3IMYHBIM MPU3HAKAM. OK 06, [1P611_OVYIIL.0O7
XUMHYECKHE  CBOMCTBA  OCHOBaHMM B  CBETE  TEOpHHU OK 07, JIP2, JIP3,JIP9, JIP13,
3IEKTPOIUTUUECKON Auccounanuu. Pa3inoskeHrne HepacTBOPUMBIX B OK 08 JIP20, JIP24, JIP25, JIP26,
Bojiec OcHOBaHUi. OCHOBHBIE CIIOCOOBI TIOJYYSHHsI OCHOBAaHUH. JIP27, JIP28, JIP29, JIP34
Comm kak »aexTponuThl. Conu cpeaHue, KUCHIBIE U OCHOBHEIC. MP2, MP4, MP7, MPS,
XHUMHYECKH CBOWCTBA COJIEH B CBETE TEOPHUM 3JIEKTPOIUTHYECKOU MP9, MP16, MP21,
muccormarny. CrocoObl TonmydeHHs cojeil. ['mapomms comeid. MP22, MP26, MP28,
CoseoOpasymoimue M HecoyieoOpasyomue OKcHiabl. OCHOBHBIC, MP30, MP46
am(poTepHble M KHCIOTHBIE OKCHABL. 3aBHCHMOCTh XapakKTepa
OKCH/Ia OT CTEIeHW OKWCIEHHUS OOpa3yIoIlero ero MeTajuia.
XUMUYECKUE CBOMCTBA OKCUIOB. [TomyueHrne okCuaoB.
XapaKkTepucTHKa COCTaBa, CTPOCHHUS, CBOMWCTB, IOJyYCHHUS U
MIPUMEHEHUSI OCHOBHBIX KIIACCOB HEOPTaHWYEeCKHX COCIUHEHMUIA:
OKCHJIOB, KHCIIOT, OCHOBaHMii u coneil. HomeHkiarypa
HEOpPraHMYECKUX BellecTB. ['eHeTHYecKas CBS3b HEOPTaHMYECKUX
BEIIECTB, MPUHAICKAINX K PA3IMIHBIM KJIaCCaM.
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHIE 2/0
DU3NKO-XMMUUYECKAE  CBOICTBA  HEOPraHWYECKHX  BEHIECTB. 2/0 OK 01, I1P63_OVIL.07,
XVMMHYECKHE CBOWCTBA OCHOBHBIX KIACCOB HEOPTaHMYECKUX OK 02, I1P64 OVIL.O07,
BemecTB (OKCHAOB, THIPOKCHUAOB, KHCIOT, COJIGH U Jp.). OK 03, I[1P65 OVII.07,
3aKOHOMEPHOCTH B HW3MEHEHHM CBOWCTB TMPOCTBIX BEIIECTB, OK 04, [1P69 OVIL.O07,
BOJIOPOJHBIX COCAMHEHUH, BHICIIUX OKCUIOB U TUIPOKCUJIOB. OK 05, I[MIP610_OVYILO7,
OK 06, [MP611_OVYIIL.0O7
OK 07, JIP2, JIP3, JIPY, JIP13,
OK 08, JIP20, JIP24, JIP25, JIP26,

JIP27, JIP28, JIP29, JIP34
MP2, MP4, MP7, MPS§,
MP9, MP16, MP21,




MP22, MP26, MP28,

MP30, MP46
B ToM umciie mpakTHYeCKUX M J1a00pPaATOPHBIX 3aHATHH 4/0
Jlabopatophoe 3ansTre Ne3. «Peaknyun HOHHOTO 0OMeHay. 2/0 OK 01, I1P63_OVIL.07,
OK 02, I1P65_OVIL.07,
Jlabopatophoe 3ansTre Ned. «KadecTBeHHbIC peakilui Ha CyIb(ar- 2/0 OK 03, I1P66_OVIIL.07,
, kapOOHAaT-, CHIIMKAT- U XJIOPHI-aHHOHBD» OK 04, I1P68_OVII.07,
OK 05, [1P610_OVYIIL.07,
OK 06 I1P611_OVII.07
OK 09 JIP12, JIP13,JIP20, JIP23,
JIP27, JIP29
MP2, MP3, MP4, MP7,
MP8, MP9, MP10, MP13,
MP16, MP21, MP30,
MP33, MP46
Tema 2.5 Conep:xxanne 8/0
XuMH4YecKkue peakuuu. | Xumudeckas peakmus. Kimaccupukanus XUMHYECKHX PEakIuil B 6/0 OK 01, I1P63_OVIL.07,
CKOpOCTh XHMHMYECKOH | HEOPraHWYEeCKOW H OPraHu4ecKol XWUMHH. 3aKOH COXpaHCHUS OK 02, [1P64_OVIL.07,
peakuuu. XUMHYeCKOe | MacChl BEIIECTB, 3aKOH COXPAaHEHHs M MPEBpallleHUs] SJHEPTUU TIPH OK 03, [1P65_OVII.07,
paBHOBecCHE XUMHUYECKHX peakiuusax. CKOpOCTh PEAKIMH, €€ 3aBUCUMOCTH OT OK 04, I1P69 OVIL.O07,
pasnuuHbiX  QakropoB. OOpaTtumple peakuuu. XUMHYECKOE OK 05, [1P610_OVIIL.07,
paBHoBecue. (DakToOpbl, BIMSIOMIME HA COCTOSHHE XHMHYECKOTO OK 06, [IP611_OVYIIL.07,
paBHoBecus. I[lpunnun Jle-Illatense. [lOHATHS: «OKUCTUTENDY, OK 07, JIP2, JIP3, JIP9, JIP13,
«BOCCTaHOBHUTEILY, «OKHUCIICHHUE, «BOCCTAaHOBJICHHUEY, OK 08 JIP20, JIP24, JIP25, JIP26,
«OKHUCIIMTEIIFHO-BOCCTAHOBUTCIBLHEIC peaKuum». Twurer JIP27, JIP28, JIP29, JIP34
XMMHUUYECKHUX PEAKUMM 10 W3MEHEHUIO CTENEHH OKUCIICHUS MP2, MP4, MP7, MPS,
XUMHAYECKHAX 3JIEMEHTOB. MP9, MP16, MP21,
MP22, MP26, MP28,
MP30, MP46
B ToM yHciIe MpaKTHYECKUX U J1a00PaTOPHBIX 3aHATHIA 2/0




[Ipaktnueckoe 3anste Ne7. «CocraBnenue ypaBHeHuii OBP 2/0 OK 01, I1P66_OVIIL.07,
METOOM DJICKTPOHHOTO OajlaHca. OK 02, I[1P69_OVII.07,
OK 03, [1P610_OVII.07
OK 04, JIP23, JIP25, JIP28,J1P29,
OK 05, MP1, MP4, MP12, MP16,
OK 06 MP21, MP30, MP33,
MP38
Tema 2.6 Conep:xanne 6/0
Merannbl. Hemeramasl. | Merawisl. [lonokenne wmeramioB B Ilepuomudeckoii cucreme 2/0 OK 01, I1P62_OVIL.07,
OO0uue crnocodbl xumudeckux  snementoB  JI.M.  Mengeneera. OcobGeHHOCTH OK 02, [1P63_OVII.07,
N0/Ty4eHHUsI MeTa/JI0B CTPOGHHS DIIEKTPOHHBIX 000JOYeK aToMOB MeTauioB. OOmme OK 03, [1P64 OVIIL.07,
¢u3nueckue  CBOMcTBA  METaJIOB. CnnaBel  METaJlIOB. OK 04, I1P65_OVIL.07,
ONEKTPOXUMHUYECKUA PpANl HANpsSOKEHUH MeETaioB. XHUMHUYECKHE OK 05, I1P69_OVII.07,
CBOWMCTBa BaXKHEHUIIMX METAIJIOB (HATPHHA, KallMid, KaJbIIHid, OK 06, ITP610_OVYILO7,
MarHui, aTlIOMUHUHN, ITUHK, XPOM, JKeJIe30, MEJb) U UX COCAMHCHHIA. OK 07, I[IP611_OVILO7
OO0mue crnocoObl MmosydeHusl MeTa/uIoB. [IpMeHeHne METalllIoB B OK 08 JIP2, JIP3,JIP9, JIP13,
OpiTy W TexHmke. Hemeramnpl. [lomokeHme HeMeTalIOB B JIP20, JIP24, JIP25, JIP26,
[lepnonuueckoit  cucreme  xumudeckux  asnemeHto  JI.U. JIP27, JIP28, JIP29, JIP34
MenzeneeBa ¥ OCOOCHHOCTH CTPOCHHS aTroMoOB. ®Dusndeckue MP2, MP4, MP7,
CBOWMCTBa HEMETAJUIOB. AJUIOTPONHS HEMETaUIOB (Ha TpuMepe MPS8, MP9, MP16, MP21,
KHCIIOpoJia, cepwl, (ocdopa u yriepoaa). XUMHIECKHE CBOMCTBA MP22, MP26, MP28,
Ba)XHEHIIMX HEMETAUIOB (TaJloTeHOB, cepbl, a3oTa, ¢ochopa, MP30, MP46
yriepoga M KpeMHHMs) H©  HMX  COeAMHEHMH  (OKCHAOB,
KHCJIOPOJACOAECPXKAIINX KHCIOT, BOJOPOAHBIX COEIUHEHUI).
IIpruMmeHeHre Ba)KHEHITMX HEMETAIIIIOB U UX COCJIMHEHUIA.
IIpogeccrnoHaIbLHO-OPHEHTHPOBAHHOE CO/lePKAHNeE 2/0
Jath XapaKTepUCTUKY dJeMeHTaM (cepedpo, Meb, alfOMUHHIA) KaK 2/0 OK 03 [1P61_OVII.07,
METaJIJIaM C BBICOKOHM 3JIEKTPONPOBOJIHOCTBIO. 3HAUYEHUE METAJJIOB I1P63_OVIL.07
U HEMETAUIOB B MPUPOJIE U >KU3HENEATEIBHOCTH 4YEJIOBEKa WU JIP12, JIP13, JIP26
oprannm3MoB. Kopposus MeTamioB: BUABI KOPPO3WH, CIIOCOOBI MP11, MP38, MP39,
3alIUTHl METAJUIOB OT KOppo3uu. YepHas M IBETHAsl METaLTypIHysl. MP46
[IpakTuueckoe MpPUMEHEHHE BJIEKTPOIM3a IS IMOJyYeHHs
MIETIOYHBIX, IEJIOYHO3EMENbHBIX METALIOB U aMOMUHMS. CTEKIIO 1
CHJIUKATHAsI IPOMBIIUICHHOCTb.
B ToM 4mciie npakTHYECKUX M 1a00PATOPHBIX 3aHATHH 2/0
JlaGopatopHoe 3ansaTie NoS. «KauecTBeHHBIE peakMK Ha KaTHOHBI 2/0 OK 01, OK I1P63_OVIL.07,
METAJIJIOBY. 02, OK 03, I1P65 OVII.07,




OK 04, OK I1P66_OVIL.07,
05, OK 06 I1P68_OVIL.07,
OK 09 I1P610_OVII.07,
[1P611_OVYIIL.07,
JIP12, JIP13, JIP20, JIP23,
JIP27, JIP29
MP2, MP3, MP4, MP7,
MP8, MP9, MP10, MP13,
MP16, MP21, MP30,
MP33, MP46
Tema 2.7 Conep:xanne 4/0
Xumus M )KM3Hb Pone xuMum B oOecrie4eHHH 3KOJIOTUYECKOW, SHEPreTHUYECKOW H 2/0 OK 01, I1P61_OVIL.07,
MUIIeBOH OE30MacHOCTH, pa3BUTUU MenuiuHbl. lloHsATHE O OK 02, I1P63_OVIIL.07,
Hay4HBIX METOJAX TIMO3HAHUS BEHIECTB U XUMHUYECKHX PEaKIIH. OK 03, I1P65 OVIIL.07,
[pencraBnenus: 06 00X HAYYHBIX MPUHLHUIAX MPOMBIILICHHOTO OK 04, I1P69 OVIL.07,
MOJY4YeHUs] BaXKHEMIIMX BellecTB. YeIOBEeK B MHUpPE BELIECTB U OK 05, I1P610_OVILO7,
MaTepHUaNOB: Ba)KHEWIINE CTPOUTETIBHBIC MaTepuabl, OK 06, I[IP611_OVILO07
KOHCTPYKITMOHHBIE =~ MaTepuaibl, KpacKd, CTEKJIO, KepaMuKa, OK 07, JIP2, JIP3, JIPS, JIP9,
MaTepuanbl IJs 3JEKTPOHHKH, HaHOMAaTepHallbl, OpraHUYECKUE U OK 08, JIP12, JIP13, JIP20, JIP22,
MUHEpaIbHbIE yIoOpeHus. XUMHUS U 3[I0POBhE YeJIOBEKa: MpaBUiIa JIP23, JIP24, JIP25, JIP26,
HCMOJIb30BaHUS JIEKapCTBEHHBIX MpernapaToB, npaBuiia JIP27, JIP28, JIP29, JIP32
0€30MMacHOr0 KCIOJIb30BAaHUSl IPENapaToB OBITOBOW XUMHH B MP1-MPS8, MP10, MP11,
TMOBCEIHEBHOM >KH3HU. MP13, MP16,
MP21,MP22, MP24,
MP26, MP28, MP30,
MP33, MP39, MP45
IIpodeccrnoHAILHO-OPHEHTHPOBAHHOE COIePKAHME 2/0
Pemmenne npakTHKO-OpHEHTHPOBAHHBIX TEOPETUUECKHX 3aJJaHUI Ha 2/0 OK 03 [1P61_OVII.07,
CBOWMCTBA, COCTaB, IIOJY4YeHHE M O€30MacHOE HCIIOJIb30BaHUE I[1P63 OVII.07,
BaXHEHIINX HEOPraHWYECKUX BEMIECTB B OBITY M MPAaKTUYECKOW JIP12_OVIIL.07

JESATENBHOCTH YeNloBeKa. Obuue MIpEJICTaBIICHUS 0
MPOMBIIIJICHHBIX CIT0c00axX MOJMYYEeHUS] XUMHUYECKHX BelecTB (Ha
npuMepe NPOU3BOACTBA CepHOI KucaoTHl). [Ipobiaema oTxomoB u
M0OOYHBIX IPOIYKTOB.

JIP13, JIP26, MP11,
MP38, MP39, MP46

ITpomeskyTouHasi aTTECTAUMA KOMIJIEKCHBIN 3a4€T C OllEeHKOM

Bcero:

56/0




3.3 IlepeyeHb 1a00PaTOPHBIX U NPAKTHYECKUX 3aAHATHI

Tembl J1a00paTOPHBIX U (WJIH)
NPaKTHYECKUX 3aHATUHI

KpaTtkoe conep:xxanue/ onucanme (nejb padoThbl)

CrnenunaJn3upoBaHHoOe 000py10BaHue,
TeXHUYeCKHEe CPECTBA, MPOrPaMMHOE
obecneyenue (Mpu HeOOXOTUMOCTH)

Paznen 1. OPTAHUYECKAS XUMUSA

IIpakTH4yeckne 3aHATUSA

[IpakTuueckoe 3aHsATHE Nel.
«Homenknarypa OpraHUYECKUX
BEIIIECTB

CocTaBlicHUE TIOJHBIX U COKPAIICHHBIX CTPYKTYpHBIX (OpMy
OpraHMYeCKUX BEUICCTB OTHCNIBHBIX KJIaCCOB, MCIONB3YS HX
Ha3BaHUS TIO CHUCTEMaTHYEeCKOW W TPHUBHAJIHHOW HOMEHKJIAType
(3TmieH, aneTwieH, rHnepuH, (eHon, dopManbaeTu, YKCycHas
KHCJIOTa, TJuIMH). Pacdersl mpocreiimieli GpopMynbl opraHUYecKon
MOJIEKYJIBI, KCXOs U3 SJIEMEHTHOTO cocTaBa (B %)

emn paboTsr:

HayunTbcst cocTaBisiTh Ha3BaHHMs OpPraHUYECKHUX BEIIECCTB I10
MexnayHaponHoi  Homenknarype (IUPAC) wu  crpouth ux
CTpYKTypHBIE Qopmyinbl. [lOHATE CBSI3p MEXIy CTPOCHHUEM
MOJIEKYJIbI U €€ Ha3BaHUEM.

Ta6muua [1.11. Menaeneesa, Tabauia
TOMOJIOTHYECKOT'O Ps/ia YIIIEBO0OPOOB

[TpakTrueckoe 3anstue No2.
«['eHeTHUECKAs CBSA3b MEXKIY
KJIacCaMH yTJIEBOJIOPOJIOB

I'omosnorus, uzomepus. [Ipencrasienue o kiaccupukauu
OpraHMYEeCcKuX BemlecTB. HOMeHKIaTypa opraHindecKuX COeInHEHHH
(cuctemaTndeckast) ¥ TPUBHAILHBIC HA3BAHUS.

Lenu paGoTHI:

CI/ICTeMaTI/ISI/IpOBaTB 3HAHHUSA O T€HETUYECKOH CBS3U MCXKIY KilacCaMH
OpraHMYECKUX COeAWHEeHWH. HayuuTbcs COCTaBISATH YpaBHEHHS
peakuuid g OCYIIECTBJICHUS LIENOYEK XUMHUYECKUX MPEBpaLICHUN
YIIE€BOIOPOJOB ¥ MX IPOU3BOAHBIX.

Ta6muna [I.1. Menaeneesa, Tabauia
TOMOJIOTHYECKOTO Psijia YIIIEBOI0POIOB

IIpakTuueckoe 3aHATHE Ne3.
«XUMHUYECKHUE u ¢busnueckue
CBOWCTBA  KHUCJIOPOAOCOAEPKAIIUX

OPraHUYECKUX COEAUHEHUID.

Omnpe/ieneHre Ka4YeCTBEHHBIX PEaKIiil Ha OJTHOATOMHEIE H
MHOTOaTOMHBIE CITUPTHI. VccnienoBanne CBONCTB YKCYCHOM KUCIIOTHI.
Lenu paGoTHI:

Hay‘-II/ITBCH HCIIOJIb30BaTh 3HAHUA O CTPOCHUU 1 CBOMCTBAX
KHCIIOPOJIOCOICPIKAIINX COSAMHEHUH /ISl pEIICHHs PAaCYSTHBIX 3aj1a4
1 OCYHICCTBJICHUA XUMHUYCCKUX HpeBpaIlIeHHI:I.

Ta6auua .M. Menaeneena, Tabiauia
TFOMOJIOTHYECKOTO Psjia YIIIEBOJOPOIOB

Paznen 2. OBLIAS U HEOPI'TAHUYECKASA XUMUSA

[IpakTiueckoe 3aHATHE Ned.
«OCHOBHBIE 3aKOHBI B XUMHH U
pacyeTsl 1o YpaBHEHUSM
XUMHUYECKHX pEaKLUii».

OTHOCHUTENbHBIE aTOMHASI U MOJIEKYJISIpHAst Macchl. MossipHast macca.
KonunuecTBo BemecTra. MaccoBasi 107151 BellecTBa. 3aKOH ABOTaipo.
Momnsipublit 00beM Ta30B. OTHOCUTENBHAS TUIOTHOCT Ta30B. PacdeTs!
M0 YpaBHEHUSIM XUMHUYECKUX PEAKLHUM C UCIIOIb30BAHUEM MACCOBOM
JIOJTU BEIIECTBa, 00beMa (HOpMaJIbHBIE YCIIOBUS) Fa30B, KOJIHMUYECTBA
BeEISCTBa

Tabmuna «IICXD JI.U. MenneneeBa», Tabauia
«PacTBOpPUMOCTH KUCTIOT, OCHOBAHUM, COJICH».




Tlens:

1. HayunThbcst IPUMEHSATH CTEXUOMETPUICCKUE 3aKOHBI JUISI
MPOTHO3UPOBAHUSI MACCHI H 00beMa MPOAYKTOB PEAKITUH B PEATBHBIX
YCIIOBUSIX TIPOU3BOJICTBA.

IIpaktrueckoe 3ansaTre Neb.
«3yuenue MIEPUONYECKUX
3aKOHOMEPHOCTEH U MX B3aUMOCBSI3U
CO CTPOCHUEM aTOMOBY.

Tlonoxenue sneMeHToB B Ilepronnueckoil cUCTeME€ XMMHYECKHX
anemeHnToB J[.M1. Menaeneesa. OCOOEHHOCTH CTPOCHHUS HIEKTPOHHBIX
000JI04EK aTOMOB DJIEMEHTOB.

Ilens:

CdopmupoBath yMeHHE BBISBISATH B3aUMOCBSI3b MEXTY MTOJIOKEHUEM
XUMHUYECKOTO 3yieMenTa B [lepuonnueckoit cucteme, CTpOCHHEM €T0
aToMa ¥ XUMHUYECKHMHU CBOMCTBAMH, a TAKXKE HAYIUTHCS
MIPOTHO3UPOBATH (HOPMYITBI COETHHEHH HAa OCHOBE

Tabmauna «IICXD JI.W. MeHnaeneeBay,
ANEKTPOXUMUYCCKUIN PSIJT HAPSKCHHUS METAILJIOB,
Tadnuia «PacTBOPUMOCTH KUCIIOT, OCHOBAHUA,
coJieiy.

3aKOHOMEPHOCTEM.
[TpakTrueckoe 3anstre Neb. PactBopel. KoHIeHTpanus, crnocoObl BbIp)keHUs KoHueHTparuu | Taomuna «[ICXD .M. MenneneeBay.
«Pemenue 3ama4 Ha onpeeneHne PacTBOpPOB. DNEKTPOXUMUYECKIH PSi/T HANPSHKEHUS METAJIOB,

KOHLIEHTPALMH PACTBOPOBY

Llenu paboTel: HayduThCst pacCUUTHIBATH KOHIICHTPAIIUIO PACTBOPOB
PasIMIHBIMU CIIOCOOaMU (MaccoBast OIS, MOJIIPHAst KOHIIEHTPAIINS),
BBITIOJTHATH OOPATHBIC PACYEThI IS IIPUTOTOBICHUS PACTBOPOB
3aJ1aHHOI KOHIICHTPAIMH, IPUMEHSTH (POPMYJIbI B IPAKTUIECKHX
CUTYaIHsX.

Tabnuia «PacTBOPUMOCTH KUCIIOT, OCHOBAaHH,
CoJIcii».

IIpakTuueckoe 3ansTre Ne 11.
«CocraBnenue ypaBHeHuii OBP
METO/IOM JIEKTPOHHOTO OajaHcay.

IloHATHSA: «OKUCTUTENBY, «BOCCTAHOBUTEINbY, «OKHUCICHHUEY,
«BOCCTaHOBIIEHHE», OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIAN.
THunsl XUMUYECKUX PEAKIUI 0 U3MEHEHHUIO CTENICHN OKUCIIEHUS
XUMHUYECKHX 3JIEMEHTOB.

1. YrnyOuTh 3HaHUS 10 cocTaBieHUIo ypaBHeHnid OBP MeTonom
3JIEKTPOHHOTO OajaHca;

2. VI3y4nTh MOHHO-3JIEKTPOHHBIM METO]T COCTaBJICHUIO ypaBHEHHH
OBP, noka3zatb ero npeuMyuiectTsa B pOpMUPOBAHUN YMEHUH
IIPOTHO3MPOBAHUs HanpasieHus npotekanuss OBP B pacTBopax.

Tabmuna «I[1ICXD JI.W. Menneneenay.
DJIEKTPOXUMHUYCCKUI PsiJT HATIPSDKEHUS METAIIIOB,
Tabnuna «PacTBOPUMOCTH KHUCIIOT, OCHOBAHHIA,
CoJIei».

JlaGopaTopHbIe 3aHATHS

Paznea 1. OPTAHUYECKASA XUMUSA

JlaGopatopHoe 3aHATUE Nel.
«KayecTBeHHBIE peakuuu Ha
Oenkny.

AMUHBI. AMHHOKHCJIOTEL.

Ilens:

OBnajieHUE HaBBIKAMU IPOBECHUS XUMUYECKUX OIBITOB,
MOJITBEPKIAIOIINX CBONCTBA OEJIKOB U MX HAXOXK/CHHE B TPOAYKTAX
[MUTaHUS.

PeakTusl: Oenok KypuHOro siiina (ans0yMuH),
MOJIOKO, KOHIICHTPUPOBAHHAS COJISTHAs KHCIIOTa
(HCI), ruppokeua natpust (NaOH) nnu ruapokcns
kanus (KOH), cynedar menu(1l) (CuSOs),
KOHIIEHTpUpoBaHHas a3otHas kuciota (HNOs),
anerar ceunna(ll) ((CHsCOO).Pb), raurepun,




STUIJIOBBIA CIIUPT, BOJA TUCTHJUTUPOBAHHAS.
[Mocyna: mpoOHPKHU CTEKISIHHBIC, TUTICTKH, CTAKaH
XUMAYCCKUN (J1s1 TPUTOTOBIICHUS pacTBOpa Oelka,
150-200 mm).

O6opynoBaHue: MTATUB JTAOOPATOPHEII C
nepkaTesieM, CIIUPTOBKA (MIJIH ra30Basi TOPEiKa),
CITUYKH WM 3KUTAJIKA, CTEKIITHHBIC TTAJIOUKH.

Paznen 2. OBLIAS U HEOPTAHUYECKAS XUMMUSA

JlaboparopHoe 3aHSITHE No2

«HpI/II‘OTOBHeHI/IC PacTBOpPOB».

PacTBOopeHne Kak (QU3MKO-XMMHYECKHH mporecc. PacTBopsl.
CriocoObl MPUrOTOBJICHHUS PACTBOPOB

Lenn:

(OpMHUpPOBaHHE YMEHHUH TPUIOTOBICHHS PACTBOPOB  PA3IMUHOM

KOHIEHTPAIIMK U3 CYXOM comu wim Oojee KOHLIEHTPHPOBAHHOTO
pacTtBopa.

PeaktuBnl: Cepnas kuciota (H2SOs), Docdopnas
kucinota  (HsPO.),  pactBoper  NaCl, Bogma
JUCTWIITMPOBAaHHAS.

[Mocyna: mpoOMpKHM CTEKISHHBIC, IMUICTKH, CTaKaH
XUMHUYCCKUN , KOJObI MEpPHBIC, IIWIMHAPHI MEPHBIC,
ApeomeTp O pacTBOpPOB — COJEH,  BOPOHKH
CTCKJISIHHBIE, MaJOYKH CTEKJSIHHBIC, MPOMBIBAJIKA C
JTUCTHJUIMPOBAHHOM BOJIOW, MPOOKH PE3UHOBBIC ISl
ko0, dacel/cekyHmomep, CH3: mepuaTku, OUYKH,
xanar.

Ob6opynoBanue: HITaTHB nabopaTopHBIi c
nepkaresneM, Becbl TeXHHYECKHE/aHATUTHYECKHE,
CIOMPTOBKA (MM Ta30Basi TOPENKa), CIHYKH WIIH
3aXXuraljika, CTCKJIITHHBIC ITaJIOYKH.

JlaboparopHoe 3aHsTHEe No3.
«Peakiuu HOHHOTO OOMEHaY.

HccnenoBanre TUMOB (110 COCTaBY U KOJTUYECTBY UCXOAHBIX U
00pa3yromuxcs BEIECTB) M MPU3HAKOB XUMUYECKUX PEAKIINH.
IIpoBeneHue peakiyii HOHHOTO OOMEHa, ONIPEACIICHHE CPE/IbI
BOJ/IHBIX PACcTBOPOB. 3a/JaHUS HA COCTABJIEHUE HOHHBIX PEAKITHID».
Lens:

Hay4UTCsI ONPEEISTh CPely PACTBOPOB BEIIECTB; COCTABIIATH YPABHEHUS
peaKkiyii B MOJIEKYJISJPpHOM M WOHHOM BHWZE; TPOBOIUTH pEaKIUU
B3aMMOJICHCTBHS COJICH C KUCIOTaMHU, IHEJI0YaMU M MEXKITY COOOH.

PeaktuBsl: pacTBop ruapoxcuaa Hatpus (NaOH) umu
kanus (KOH), pactBop constroit kucnots! (HCI) wm
cepHoii kucnotsl (H2SO4), denondranenn, pacrsop
xyopuna xeneza(lll) (FeCl3), pacrBop cynbdara
meau(Il) (CuSO4), pactBop kapOoHaTa HATPUS
(Na2CO3), pacteop nutpata ceuana(ll) (Pb(NO3)2)
i anetara ceuHna(ll), pacteop nogauna xamus (KI),
pactBop cynbdara amomunus (Al2(S04)3), pacteop
xnopuna Hatpus (NaCl), Boga TucTUIIMpOBaHHas,
YHHBEpCalbHasl HHAUKaTOpHast Oymara.

[Mocyna: mpoOHPKHM CTEKISIHHBIE, TUTIETKH, IITATHB
JUIs1 IPOOUPOK, CTAKaHBI XMMUYECKUE, CTEKIISTHHBIE
MAJIOYKH.

O6opynoBaHue: MTATHB JT1a0OPATOPHBIN, AePIKATENb
JUTSI IPOOHPOK.




JlaGopatopHoe 3aHATUE Ned.
«KauectBeHHble peakuuu Ha
cynedar-, KapOOHAT-, CHIWKAT- U
XJIOpUI-aHUOHBD»

AHUNOHBI, KATHOHBI, KAYECTBEHHBIE PEAKLINH.

Ilens:

chopMHPOBaTh YMEHUS IPOBOIUTH KAYECTBEHHbIE PEAKLIUU HA
AHUOHBI, UCIIOJIB30BATh COOTBETCTBYIOIIUE PEAKTUBBI JIs
UACHTH()UKALUN HEOPraHMIECKHUX BELIECTB U NOATBEP)KAATh
HaOJro1aeMble XMMUYECKUE NTPOLIECCHl yPAaBHEHUSIMU PEAKLIUH B
MOJIEKYJISIPHON ¥ HOHHOH popmax.

Peakrtussl: pactBop ruapokcuaa Hatpust (NaOH) nnn
kxamst (KOH), pactBop comnsaoi kucinotsl (HCI) nmu
cepHoit kucioTsl (H2S0O4), dbenondranenn, pactsop
xnopuna xenesa(lll) (FeCl3), pactBop cynbdara
menu(1l) (CuSO4), pacTBop kapOoHaTa HATPHI
(Na2CO3), pactBop nutpara ceuana(ll) (Pb(NO3)2)
nnu anerata ceuHua(ll), pacteop noauna xamus (K1),
pactBop cynbdata amromunus (Al2(SO4)3), pactBop
xnopuaa Hatpus (NaCl), Boma qucTmminpoBaHHas,
YHUBEpCalbHasi HHANKATOpHast Oymara.

[ocyna: mpoOMpKHM CTEKISIHHBIC, TUIIETKH, IITATUB
U1l IPOOUPOK, CTAKaHbl XMMUYECKUE, CTCKIITHHbIE
MAJIOYKH.

O6opynoBaHue: MTAaTUB 1a00PATOPHBIHN, IepKATENIb
JUTST TPOOHPOK.

3aHIATHE No5.
peakuuun Ha

JlaboparopHoe
«KauecTBeHHBIE
KaTHOHBI METAJIOB.

Mertamnbl. CBOMCTBa METAIOB. DJIECKTPOXUMUYECKUHN Pl
HaNpsKEeHUS] METAJJIOB.

ens:

1.HayunTecst mpoBOIUTH Ka4eCTBEHHBIE PEAKLIUI HA KATHOHBI
METaJUIOB.

2.YMeTh IMOATBEPKAATE XUMUUYCCKUC MMPOUCCChl YPABHCHUAMU
peaKLuid.

Peakrtussl: pactBop cynbdara xenesa(ll) (FeSOa),
pactBop xiopuna xene3a(lll) (FeCls), pactBop
kpacHoi kpoBsiHO# coyn Ks[Fe(CN)s], pacTBop
xentoit kpossiHOU conn Ka[Fe(CN)s], pactBop
xnopuna 6apus (BaClz), pactBop HuTpata cepebpa
(AgNO:s), pactop xsopua Harpust (NaCl), pactBop
cynbdara meau(ll) (CuSO.), pacTBop ruapokcuaa
ammonus (NHsOH, ammuaunas Boga), Boga
JUCTUITMPOBAaHHAS.

[Mocyna: mpoOUpKHM CTEKISIHHBIE, TUTIETKH, IITATUB
JUTS TTIPOOHPOK.

O6opynoBaHue: MWTAaTHB Ta00PATOPHBIN, IePKATENb
JUTsE TIPOOUPOK, CTEKIISTHHBIE MAIOYKH.




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.

KommnbroTepHsiii Kj1acc, OCHAIIEHHBIM B COOTBETCTBUU C MPUIIOKEHHEM 3 00pa3oBaTeIbHOMN
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 : 6a3oBblil ypoBens : yueOHuk / I'. E. Pynsutuc, ©. I'. ®enpaman. — 2-¢
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 oOpamenus: 21.04.2026). — Pexxum moctyma: mjis 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 : IIpocemenne, 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
JOCTyMa: JUIsl aBTOPHU3. MOJIb30BaTeNEH.

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,
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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

Koutponupyem Kpure
. gasuerz,l HanmenoBanue ppm p
Ne (Temb1) yueOHOi Kontponupyemsie pesynsratsl (OK, I1P, JIP, MP) OLICHOYHOT'O OLEHKH
cpencTBa
JUUCITUTLTAHBI
1 | Pazmenl OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | KonTpoipHas Cwm.
Opraanueckas 08, OK 0911P61_OVIL07, ITP62_OVIIL.07, pabora HIDKE
XUMHS I1P63_OVIL.07, ITP64_OVYIL07, ITP65_OVIIL.07, Tect
[M1P66_OVIL.07, ITP67_OVYIL07, ITP68_OVIIL.07,
I1P69_OVIIL.07, [1P610_OVIIL.07, I[1P611_OVIIL.07.
JIP3, JIP5,JIP9, 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.l OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 09 Tect Cwm.
Teopermueckue | [1IP62_OVIL.07, [IP69_OVIL.07, JIP3, JIPS, JIP9, JIP12, HIXKe
OCHOBBI JIP13, JIP23, JIP24, JIP25, JIP26, JIP32, JIP34, MP1, MP2,
OpraHNu4eCcKOn MP3, MP21
XUMHAH
3 | Temal.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
Yr1eBoa0poabt 08, OK 09, I[TP61_OVII.07, [TP62_OVII1.07, [IpakTuueckas HIDKE
I1P63_OVIL.07, ITP64_OVYIL07, ITP69_OVII.07, paborta
I1P610_OVYIL.07 JIP20, JIP22 JIP25, JIP29,JIP32, JIP34, (mpakTryeckoe
MP1, MP2, MP3, MP4, MP7, MP§, MP9, MP10, MP11, 3a/laHue)
MP12
4 | Tema 1.3 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
Kucnoponconep | 08, OK 09, [TP61_OVII.07, ITP62_OVYIL.07, [IpakTnueckas HIDKE
Kalye I1P63_OVII.07, ITP64_OVYIIL.07, ITP69_OVII.07, paborta
OpraHUYECKUE I1P610_OVIIL.07, JIP20, JIP22,JIP25, JIP29,J]1P32, JIP34 (TpakTHgeckoe
COEqUHEHUS 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.
Azorconepxainu | [TP61_OVYIL.0O7, [TIP62_OVIL.07, ITP63_OVYIIL07, HIKE
¢ oprannueckue | [1P64_OVIIL.07, I[TP69_OVIL07, [TP610_OVIIL.07
COETMHEHMSL. JIP3, JIPS, JIP9, JIP12, JIP13, JIP23, JIP24, JIP25, JIP26,
JIP32, JIP34, MP1, MP2, MP3, MP21
6 | Temal.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tecr Cwm.
Bricokomontekyn | [TP62_OVII.07, [TIP63_OVIL.07, ITP65_OVYII.07, HIKE
SIpHBIC I1P69_OVIIL.07, [1P610_OVIIL.07, [1P611_OVIIL.07.
COCIUHECHHUSL. JIP2, JIP3, JIPS, JIP9, JIP20, JIP27, JIP28, JIP29, JIP32,

MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24
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7 | Pazgen 2 Oomas | OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | KonTtpoabHas CwMm.
u 08, OK 09, ITP61_OVII.07, ITP62_OVIIL.07, paboTa HIDKE
Heopranmueckas | [IP63_OVIIL.07, [1P64_OVIL.07, ITP65_OVYIL07, Tect
XUMUS [M1P66_OVIL.07, ITP67_OVYIL07, ITP68_OVIIL.07,

I1P69_OVIIL.07, ITP610_OVIIL.07, I1P611_OVYIIL.07.

JIP3, JIP5,JIP9, JIP12, JIP13, JIP20, JIP22, JIP23,]1P24,
JIP25,J]1P26, JIP27, JIP28, JIP29 MP1, MP2, MP3, MP4,
MP7, MP§, MP9, MP10, MP11, MP12, MP13, MP16,
MP21, MP22, MP24, MP26, MP28, MP30, MP33, MP38,
MP39, MP45, MP46

8 | Tema 2.1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | IIpaktuueckas Cwm.
OCHOBHBIE 08, ITP61_OVIIL.07, [TP66_OVII.07, ITP69_OVII.07, paborta HIDKE
MOHSATHS U IIP611_OVIIL.07, JIP2, JIP3,JIPS, JIP9,JIP24, JIP25, JIP26, | (mpakTHdeckoe
3aKOHBI XMMHMH. JIP32, MP2, MP4, MP9, MP10, MP16, MP21, MP22, 3a/IaHHE)

Crpoenue MP24, MP26, MP28, MP30, MP38, MP39, MP46
aToMa.

[Tepunonnuecknii

3aKOH U

ITepunonnueckas

cucTeMa

XUMHYECKHUX

anemenTtoB J[.1.

Menpeneena

9 | Tema2.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | [Ipaktudeckas Cwm.
Crpoenue 08, ITP61_OVIIL.07, [IP66_OVII.07, ITP69_OVII.07, paborta HIDKE
BEIIECTBA U I1P611_OVIIL.07, JIP2, JIP3,JIPS, JIP9,JIP24, JIP25, JIP26, | (mpakTHYeCKOE
npupoaa JIP32, MP2, MP4, MP9, MP10, MP16, MP21, MP22, 3a/1aHue)

XHMHYECKON MP24, MP26, MP28, MP30, MP38, MP39, MP46
CBSI3U.

MHuoroobpazue

BEIICCTB.

10 | Tema 2.3 OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,0K Tecr Cwm.
JucnepcHsle 08, ITP61_OVIL07, I[1P63_OVIL.07, [TP66_OVIIL.07, JlaGoparopHoe | HIXKE
CHCTEMEI. I1P65 OVIL.07, ITP67_OVYIL0O7, ITP68_OVIIL.07, 3aHSATHE
PactBopsl. I1P69 OVIIL.07, ITP610_OVIIL.07, [1P611_OVYII.07
Onextponutuye | JIP2, JIP3, JIPS, JIP9, JIP24, JIP25, JIP26, JIP32
cKas MP2, MP4, MP9, MP10, MP16, MP21, MP22, MP24,

JIMCCOIHAITHS MP26, MP28, MP30, MP38, MP39, MP46

11 | Tema 2.4 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
Knaccudukamus | 08, I1P63_OVIL07, [TP64_OVIIL.07, ITP65_OVIL07, IIpakTuueckas HUXKE
Heoprannyeckux | [TP69_OVIL.07, [IP610_OVIL.07, [TP611_OVYIL07, JIP2, | pabora
COCIUHCHHMM. JIP3, JIP9, JIP13,J1P20, JIP24, JIP25, JIP26, JIP27, JIP28, (TpakTHdecKoe

JIP29, JIP34, MP2, MP4, MP7, MP§, MP9, MP16, MP21, | 3aaanue)
MP22, MP26, MP28, MP30, MP46 JlabopartopHoe

3aHATHUC
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12 | Tema 2.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect CwMm.
XHAMHYCCKHE 08, OK 09, I[TP63_OVII.07, [TP64_OVII.07, IIpakTraeckas HIDKE
peakuuu I[1P65_OVII.07, [TP69 _OVII.07, ITP610_OVII.07, paborta
CxopocTh [1P611_OVIL07 ,JIP2, JIP3,JIP9, JIP13,J1IP20, JIP24, (npakTryeckoe
XAMUYECKOH JIP25, JIP26, JIP27, JIP28, JIP29, JIP34 3a/IaHHE)
peaKIum. MP2, MP4, MP7, MP§, MP9, MP16, MP21, MP22, MP26,

XUMHUYeCcKoe MP28, MP30, MP46
paBHOBecHC

13 | Tema 2.6 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect CwMm.
MeTtaibl. 08, OK 09, [1P62_OVIIL.07, ITP63_OVYIL07, [IpakTuueckas HUKE
Hemeramisr. 1IP64_OVIIL.07, ITP65_OVIIL.07, ITP69_OVIIL.07, pabora
O6mme crocobsr | [TP610_OVYILO07, ITP611_OVII.O7. (TpakTHYecKOe
MOJTyYEeHUS JIP2, JIP3, JIP9, JIP13,J1P20, JIP24, JIP25, JIP26, JIP27, 3a/1aHKE)

METAJI0B JIP28, JIP29, JIP34, MP2, MP4, MP7, MP8, MP9, MP16, JlaGopaTopHoe
MP21, MP22, MP26, MP28, MP30, MP46 3aHATHE
14 | Tema 2.7 Xumus | OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect CwMm.
U JKH3Hb I1P61_OVIL.07, ITP63_OVYIL07, ITP65_OVIIL.07, HIDKE
I1P66_OVIIL.07, ITP68_OVIL.07, ITP69_OVIIL.07,
I1P610_OVIIL07, I1P611_OVII.07.
JIP2, JIP3,JIPS, JIP9,J1P20, JIP27, JIP28, JIP29, JIP32,
MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24

KpnTeplm OLCHKH MPAKTUYECCKOI'0 3aJJaHUsA:

«5» (OTJMYHO): BBICTABISCTCS CTYICHTY, €CIM pacdyeTHas W rpaduyeckas 4acTH BBITIOJHCHBI B
MOJIHOM 00BeMe, pemieHrue OPOPMIICHO C COOJIOJICHUEM YCTAHOBJICHHBIX TPABHII; CTYIEHT CBOOOJHO
BIIa/IE€T TEOPETHUECKUM MaTepUaIoM, 6€301MO0YHO MTPUMEHSIET €ro PU PEeIeHUH 3a1a4.

«4» (XOpoIIO): BBICTABIIACTCA CTYACHTY, €CJIM TIPW BBIIOJHEHUU 3aJlaHUS  JIOMYIICHBI
HE3HAYUTeNbHbIe OMIMOKH, pelieHrne OGOpPMIEHO C COONIOJICHHEM YCTAaHOBJICHHBIX MPABUJ; CTYACHT
CBOOO/THO BJIJICET TEOPETUUCCKUM MAaTepUAIOM, 0€30IITMO0YHO TIPUMEHSIET €T0 IMPH PEIICHUH 3a/1a4;

«3» (YIOBIETBOPUTENHHO): BBICTABISETCS CTYACHTY, €CIHM 3a/laHuE BBIIOJHEHO C «TPYOBIMU»
omuOKamu, perieHne opopmiieHo 06e3 COOIOEHUST YCTAaHOBJICHHBIX TIPABHIL,

«2» (HeyIOBIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CH paboTa He BBHITIOJIHEHA.

Kputepuu oneHkn J1a60paTOpPHOTo 3aHITHSI:

«5» (OTAMYHO): BBITIONHEHBI BCE 3aJaHUs Ja0OpaTOpHOIl paboOThl, CTYACHT YeTKO U 0e3 ommubok
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpoIIo): BBIIONHEHBI BCE 3a/laHusl J1TA0OpaTOpPHOW paboOThI; CTYAEHT OTBETHJ Ha BCE
KOHTPOJIBHBIE BOIPOCHI C 3aMECUaHUSMHU.

«3» (yIOBIETBOPUTETHHO): BBHIMIOJHEHBI BCE 3aJaHHs JTAOOPATOpPHON pabOTHI ¢ 3aMEUYaHUSIMU;
CTYJICHT OTBETHJI HA BCE KOHTPOJBHBIC BOIIPOCHI C 3aMEYAHHUSIMH.

«2» (He 3a4TE€HO): CTYJAEHT HE BBIMIOJHWJ WU BBHIMOJTHUI HENMPAaBHIBLHO 33a/JaHus JT1ab0paToOpHOM
paboThI; CTYJIEHT OTBETHJI HAa KOHTPOJIbHBIC BOIPOCHI ¢ OMIMOKAMH WJIM HE OTBETHJ Ha KOHTPOJIbHBIC
BOTIPOCHI.

Kputepuu onieHKH TeCTHPOBAHMS:

3a nMpaBWIIHHO BBITIOJHEHHOE IEHCTBUE, 3aJaHUE BBICTABIISICTCS TIOJOKUTENbHAS OIleHKa — 1 6at.

3a HeNmpaBWJIHLHO BBITIOJHEHHOE JEHCTBHUE, 3aJlaHWE BBICTABIIACTCS OTpHUIIATeNbHAs oreHka — 0
0aoB.

J1J1s OTIeHKH 00pa30BaTeIbHBIX JTOCTHKEHUH 00yJaroNuXcsl MPUMEHSICTCS YHUBEpCaTbHAas IIKaja.
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[TporeHT pe3ynbTaTUBHOCTH (ITPaBHIIbHBIX KauecTBeHHast o1ieHKa ypOBHS MOJTOTOBKU
OTBETOB) Oayu (0OTMETKA) BepOaIbHBIN aHAJIOT
90 + 100 5} OTJINYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 YIOBJIETBOPUTEIILHO
menee 70 2 HEYJOBJIETBOPUTEIBLHO

Kpurepun oueHKH KOHTPOJIbHOM PadoThI:

«5» (OTIMYHO): 3acily’)KMBAaeT CTYAEHT, OOHApYXUBLIMM BCECTOPOHHEE, CHUCTEMATUYECKOE U
riy0okoe 3HaHuEe Y4eOHO-IIPOrpaMMHOIO MaTepHuaja, YMEHHME CBOOOJHO BBINOJIHATH 3aaHuf,
IIPEyCMOTPEHHBIE IPOTPAMMOH.

«4» (XOpOIlO0): BBICTABIAETCS CTYAEHTaM, IOKa3aBLUIMM CHCTEMAaTUYECKMH XapakTep 3HaHWH I10
TEeMe M CIIOCOOHBIM K MX CaMOCTOATEIBHOMY IOTIOJIHEHUIO U OOHOBIICHHIO B XOJI€ AaJbHEUIIeH yaeOHOMH
paloThl U IpodeCcCHOHATIBHOM 1EATEIbHOCTH, JOIYCTUBIINM HE3HAUUTENIbHbIE OLIMOKH IIPU BBIITOJHEHUN
paboTHLI.

«3» (yZIOBJIETBOPUTEILHO): BBICTABISETCSA CTYAEHTAM, JONYCTUBIIMM MOTPELIHOCTH B OTBETE Ha
TEOPETUYECKHE BOMPOCHI W TPH BBIMOJIHEHUH MPAKTHYECKONW YacTH, HO OO0JaJaloNIMM HEOOXOIUMBIMHU
3HAHUSIMM Ul UX YCTPaHEHUs 1101 PYKOBOJCTBOM IpENoaBaTesl.

«2» (He 3a4TEHO): BBICTABJISIETCS CTYAEHTY, OOHAapyXHBILIEMY IpoOeibl B 3HAHUSIX OCHOBHOIO
y4eOHO-TIPOTPaMMHOTO  MaTepuaia, JOIYCTHBIIEMY TNPUHIMIHAAIGHBIE OMIMOKH B  BBIOJHEHUU
IIPEYCMOTPEHHBIX POrpaMMON 3aaHu.

5.2 IlpoMe:kyTOUYHASI ATTeCTAIUS

[TpomesxyTouHas arTecTanus 00y4YaroIUXCs OCYIISCTBIISCTCS 10 3aBEPUICHUN U3YyYCHHs YUeOHOU
JUCLIUILIMHBI « XMMUS» U TIO3BOJIAET ONPEAEIUTh KAY€CTBO U YPOBEHD €€ OCBOCHHUS.

dopMa MPOMEKYTOUHON aTTECTALMU 10 AUCLUIUIMHE «XUMHUS» - KOMIUIEKCHBIN 3a4€T C OLIEHKOM.

PesyabTarsl OneHo4HbIe cpeacTBa
o0yueHust JJIsl IPOMEKYTOYHOM aTTecTalumn
Bua oueHo4HOro cpeacTBa — KOHTPOJIBHAsA padoTa, cOCTOSAIIAs M3 TeCTOBBIX

BOINPOCOB M MPAKTHYECKUX 3aJaHUH
IIpumMepsI TECTOBBIX BONPOCOB
1.Cxema pacmpeneneHusi JIeKTPOHOB IO CIIOSIM B aTOMe XHUMHYECKOTO DJIEMEHTa,
00pa3ymIlero COeAMHECHUs, COOTBETCTBYOIIKE 001uM hopmyiaam H,D n 30;
1) 2e,6e 2)2e,8¢e,5¢ 3)2e,8¢e,6e 4)2e,8e,7¢
2.Psi ameMeHTOB, pacIoioKEHHBIX B ITOPSAIKE YBEITUYECHUS aTOMHBIX PaJIHyCOB:
1)S,P,Si 2)P,S,0 3)Se,S,0 4)Be,B,Al
3. Oxcun yraepona (IV) siBnsieTcs
1) amdoTepHbIM 2) KUCIOTHBIM 3) HecoseoOpasyomumM  4) OCHOBHBIM
4. HeoOpatumasi XMMHUYECKasi PEaKIUs NPOU30UIET NP CIMBAHHH PACTBOPOB BEIECTB,
(bOpMyIIBI KOTOPBIX:
1)KOH u NaCl 2)CuCl, u KOH 3) MgCl, u HNO3; 4) Aly(SO4)z 1 Cu(NO3),
5.BepHsbl 11 creayronye BEICKa3bIBAHUS?
A.Ctenienn okuciieHus aroma xpoma B coeauaennu CrO paBra +3
b.Crenens okuciaeHust aroma Xxpoma B coequnernn Cr,Oz paBHa +3
1) BepHO TOJIBKO A
2) BepHO TOJIBKO b
3) BepHbI 00a CYKICHUS
4) 00a cyXJeHHS HE BEPHBI
6. C pa30aBneHHOI CepHON KHCIIOTON pearupyror:
1)Cu 2)Mg 3)CuO 4)BaCl, 5)NaOH 6) SO,

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06, OK 07, OK
08, OK 09

39




PacnipeniesieHue SIEKTPOHOB IO DHEPreTHYECKUM YPOBHSIM 2¢, 8¢, 2€ COOTBETCTBYET
gactuue 1) Mg° 2) 0%3) Mg?*4) S*
7.B psany snementoB Na — Mg — Al - Si

1. YMCHBIIAKOTCA paanyChbl aTOMOB

2. YMEHBIIACTCA YMUCJIO IIPOTOHOB B sApax aTOMOB

3. YBEIINYIUBACTCA YUCJIO DJICKTPOHHBIX CIIOEB B aTOMax

4, YMCHBUIACTCH BhICHIAA CTCIICHb OKHUCIICHUA aTOMOB B COCIUHCHUAX

8. q)aKTOp, HE BIIMSIOIIMI Ha CKOpPOCTb XUMHNYCCKUX peaKHHﬁ,

1. mpuposaa pearnpyromux BEIecTB

2. Temmeparypa

3. KOHIICHTpAIMsl pearupyroux BEIeCTB
4. THI XUMUYECKOW Peakiuu

9. YriieBoopoipl, HMEIOIIUE OJIHY JBOWHYIO CBSI3b B MOJICKYJIE, Ha3bIBAIOTCS:

1. Ankanbl 3. aJKAHBI
2. Ankensl 4. ApeHbl

10. Peakrus ruaprupoBaHus BO3MOXKHA JUIA BeIecTBa, (opMylia KOTOPOTO:

N

10.

11.

12.
13.

14.

15.

1. H;C-CH=CH,

2. H;C - CH; - CH;

3.CH,

4. CH; - CH3

IIpumepsbl NPaKTHYECKUX 3aJaHUI

3anuiuuTe YpaBHEHHS pEAKUUi, C IOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBHUTh
npespamienus Zn — ZnCl,— Zn(OH),— ZnO
Jns mepexojia 2 3anmuIINTe HOHHOE ypaBHEHHE.
K 34,8r cynpdara kamus mpuImid pacTBOp, coiepkammid 83,2 T xmopuma Oapwus.
Omnpenennre Maccy oOpazoBaBmierocs ocaaka. (50).
PaccraBbTe K03(DGUIMEHTH B YpaBHEHHHM pEaKIHA C TOMOIIBIO 3JIEKTPOHHOTO
6amanca. Cu +HNO3;—Cu(NO;3),+NO +H,0.
Onpenennts KOHUEHTPALMUIO THAPOKCHI-MOHOB, €CIM KOHLEHTPAalUsI HOHOB BOJOPOAA
paBHal0™ Moub/i1.
Onpenennuts KOHIIEHTPALMIO HOHOB BOJIOPOJIA, €CIM KOHIEHTPAIHs THAPOKCH]I-MOHOB
paBHal0™ MoB/1.
Omnpepenuts TeMIepaTypy KWIIEHHS W TEMIeEpaTrypy 3aMep3aHusi 2-TIPOLEHTHOTO
pactBopa HadranuHa (C10H) B OeH3zoure.
Ompenenure MaccoByro moito caxapo3sl C12H22011 B Bome, eciu W3BECTHO, UTO
TeMIIEpaTypa 3aMep3aHns ATOTr0 pacTBopa cocTtasiysgeT munyc 0,21 °C.
PacTBOp HeanekTponHTa colepkKHUT 2,5 T PaCTBOPEHHO-TO BellecTBa B 25 r OeH307a U
3aMmep3aeT npu temmeparype 4,3 °C. Omnpe-genuTh MOJSIPHYIO Maccy pacTBOPEHHOTO
BEIIECTBA.
PaccuuTtaiite 00BbeM BOJOPOAA, BBIIEIMBLIEIOCS IMPU B3aMMOJEHCTBHU C COJITHOU
KHUCIIOTOM 162,5T 1iuHka, conepskamero 10% npumeceii
Brruncinte OTHOCHTENIBHYIO MOJIEKYIIAPHYIO Maccy nukinonponana CsHg v oTHOIIEHHE
Macc (MaccoBbIe OTHOLICHHS ) JJIEMEHTOB B 3TOM YIJIEBOIOPO/IE.
Brranciaute maccoBbie noiu (B %) aiemeHToB B ri1ioko3e CgHp20s.
Omnpenennure XUMUYECKYIO (GOPMYITy TPEACIBHOrO YIIeBOJOPO/ia, B COCTAB KOTOPOTO
BXOJAT 9 MaccoBBIX 4YacTell yriepoja W2 MaccoBble yacTH Bojopona. Haszosute
BEIIECTRBO.
Omnpenennre MOJEKYIAPHYIO (OPMYITy BEIIECTBA, €CIM M3BECTHO, YTO MAaccOBas JOJI
yraeposaa B HeM pasHa 40,0% Bogopona — 6,67%, kuciaopoga — 53,33%. IInotHOCTB
MIapoB 3TOTO BEIIECTBA 0 YIIeKuciIoMy rasy pasHa 1,364. Kakue BemiecTBa oTBEHarOT
aTolt popmyne? Hanmmure ux cTpyKTypHBIe ()OPMYIBI U HA30BUTE BEIIECTRA.
BoranciuTe, CKOJIBKO MOJIEKYN coaepKuTcs B 36 T Bonbl. B kakom oObeme MmeraHa
CH4 (1. y.) cTOABKO K€ MOJIEKy?
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Kpurepun onieHKH KOMILJIEKCHOT'O 324€Ta ¢ OLeHKOM

- «OTINYHO» - TEOPETUYECKOE COJIEPKAHUE Kypca OCBOEHO IOJIHOCTBIO, Oe3 MpoOeoB, YMEHUs
cOpMUPOBAHbI, BCE MPEIyCMOTPEHHbIE MPOTrpaMMol yueOHbIE 3aJaHHs BBIIOJIHEHBI, KaueCTBO HX
BBITIIOJTHEHUS OLIEHEHO BBICOKO.

- «Xopouo» - TEOPEeTUYECKOe COJEep)KaHUE Kypca OCBOEHO IOJHOCThbIO, 0e3 MpoOenoB,
HEKOTOpble YMEHHMS C(OPMHPOBAaHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTpaMMON ydeOHbIE
3aJlaHus BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 331aHU BBITIOJIHEHBI C OIIMOKAMH.

- «Y 10BJIETBOPUTEIBHOY - TEOPETUUECKOE COAEPKAHUE KypCa OCBOEHO YaCTUYHO, HO MPOOENbI HE
HOCSIT CYIIECTBEHHOT'O XapakTepa, HEOOXOAMMbIE yMEHHsS pabOThl C OCBOCHHBIM MAaTE€pHAIOM B
OCHOBHOM C(OPMHUPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoil 00yueHHs y4eOHBIX 3aJaHHi
BBITNIOJTHEHO, HEKOTOPbIE U3 BIMOJIHEHHBIX 3a/IaHUI coZepkKaT OIIMOKH.

- «HeynoBneTBOpUTENBbHO» - TEOPETHUUECKOE COJEp)KaHUE Kypca HE OCBOEHO, HEOOXOAMMbIE
yMeHHs He ¢(hOpMUPOBaHbI, BHINIOJTHEHHbBIE YUeOHBIE 3a/1aHUs COJIEpKaT IpyObIe OMINOKH.
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OBPA3OBATEJIBHBIE TEXHOJIOT'MH
[Ipu mnpoBeneHHM TEOPETHUECKUX U MPAKTUYECKHUX/ITa00PaTOPHBIX
CJIEYIOLIME NIENArOTHYECKUE TEXHOJIOT UM

[Ipunoxenne 1

3aHATHA  MCIOJIB3YIOTCS

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 | YHHUBEPCAIBHBIX (BBIOJIHEHUE

IOOBIBAThH 3HaHUS, | y4eOHBIX JEMCTBUM. | 3aIUTAHUPOBAHHBIX
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 «3MOLMOHAJIBHBIX | 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,
00pa3oBaTesbHbIi NPOLIecC | Ka)XIoro 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
npoeccnoHanTbHON
JeSITETBHOCTBIO
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