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1 OBWIIASI XAPAKTEPHCTHUKA PABOYEH IIPOTPAMMBI  YUYEBHOI
JUCHMIIINHBI

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

PabGouast mporpaMma y4eOHON AUCHMIUIMHBI «XUMHS» SBISETCS 4aCThIO IMPOrPaMMBbl MOJATOTOBKH
CIELMAINCTOB CpeHEero 3BeHa mno crenuanbHocTa 22.02.09 Metamryprus 4epHbIX MeTauioB. PaGouas
IporpamMma COCTaBJIeHa Ul OYHOM (HOpMBI 00yUCHHUS.

1.2 Ileabr ¥ MecTO IMCUMIUIMHBI B CTPYKType MNPOrpaMMbl MOATOTOBKHU CIENHAJHCTOB
Cpe/JHero 3BeHa

VYyeOHast aucUUIUIMHA «XHUMHSD» OTHOCHTCA K 0OIIe00pa30BaTeIbHOMY LMKIY MPOTpamMMbl
MOJTOTOBKH CIICIUATMCTOB CPEIHEro 3BeHa W OTHOcHTcs K mpeamerHou obmactm PI'OC cpemnero
o011ero o0pa3oBaHus ecmecmeeHHble HayKU.

VYpoBeHb ocBoeHust ydeOHOM mucuMiuiuHbl B coorBeTcTBUU ¢ DPI'OC cpemnero o61ero
oOpasoBaHus 0A30BBIi.

OcBoeHre UCIUTIIMHBI HAIPABIECHO HA JIOCTHKEHUE CIICTYIONIUX IICJICH:

- (QopmupoBaHHE CHCTEMbl XHMHUYECKHMX 3HAHMM Kak BaKHEHIIEH  COCTaBIAOIIEH
€CTECTBCHHOHAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIS)KAT KITFOUEBBIC MOHATHS, (DyHIaMEHTAIbHBIC
3aKOHBI U TEOPUM XHMHUHU, OCBOCHHE f3bIKAa HAyKH, YCBOCHHE U IMOHHUMAaHHE CYIIHOCTH JOCTYITHBIX
00001IeHIIT MEPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHUE C HCTOPUEH UX Pa3BUTHS U CTAHOBJICHHUS,

- ¢opMupoBaHHE U pa3BUTHE MPEACTABICHUII O HAyYHBIX METOJAaX I[IO3HAHUS BELIECTB U
XUMHYECKHUX PEAKIMi, HEOOXOIUMBIX JIJIsi IPUOOPETCHHSI YMEHUH OPUEHTHPOBATHCS B MHUPE BEIICCTB H
XUMHYECKUX SIBJICHU, UMEIOIINX MECTO B IPUPO/JIE, B MPAKTUYECKON U MOBCETHEBHOM JKU3HH;

-pa3BUTHE YMEHHUM M CIOCOOOB JESATEIHHOCTH, CBSI3AHHBIX C HAOIIOJEHHEM U OOBSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOIII0/IEHUEM MpaBUil 0€30MacCHOT0 OOpaIeHHsI ¢ BEIIECTBAMH.

VYyebnas AuCHUIUIMHA «XUMHS» UMEET MEKIUCIUIUIMHAPHYIO CBSI3b C 00111€00pa30BaTeIbHBIMU
yuebHbIMU AucuummuHamu«Puznkay, «['eorpadusy», «buonorus», «MaremaTrkay.

2 INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YUYEBHOM JUCIIUITIJIAHBI

OcBoeHue coaepkaHUs  y4eOHOM  TUCIUIUIMHBI ~ «XUMHS»  OOECleuyuBaeT  JIOCTHKEHUE
00yJaronuMucs CIEAYIOIINX PE3yIbTaTOB:



O0mue u mnpodeccHOHATLHBIE

Ilnanupyemble pe3yJbTaThbl 00yUeHUsI

KOMIIETeHIIUHN JIn4HOCTHBIE / MeTaNIpeIMEeTHbIE IIpeameTHbIe

OK 01 BseiOupare cnocoObl | JINUHOCTHEIE pe3ynbTaThl OCBOCHHS YdeOHOU mucrumuinebl | [IP62  OVYIIL.O7. BaameHue cUCTEMON XUMHYECKUX 3HAHUM,
peuieHus 3a/a4 | OTpaXXar0T TOTOBHOCTh M  CIIOCOOHOCTH  OOydarommxcs | KoTopas BKJIFOYAET: OCHOBOIIOJIAraroue MOHATHUS
PO eCCUOHATTEHOM PYKOBOACTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEH Mo3WIMeN | (XMMUYECKHI 3JIEMEHT, aToM, dJIeKTPOHHAasi 000I0YKa aToma,

ACATCIIBHOCTH IMPUMCHUTCIILHO K
Pa3IMYHBIM KOHTCKCTaM

JUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPUEHTAIMH, TTO3UTHUBHBIX
BHYTPEHHUX YOEXICHHIA, COOTBETCTBYIOIIUX TPaTUIIHOHHBIM
[IEHHOCTSIM POCCHIICKOTO OOIIECTBa, paCIINPEHNE KUZHEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B TIPOLIECCE peallh3aliu
OCHOBHBIX HaHpaBHCHI/Iﬁ BOCIIUTATEILHOM JCATCIIBHOCTHU, B
TOM YHCIIE B 9aCTH:

TPYZOBOI'O BOCIIUTAHUA:

JIP23. roTOBHOCTH K TPYAY, OCO3HAHUE IIECHHOCTH MacTEPCTBa,

TPYIOIIO0HeE;
JIP24. TOTOBHOCTB K aKTUBHOH NEeATEIILHOCTH
TEXHOJIOTUUECKON "u COLIMaJIbHOMU HAIpPaBJICHHOCTH,

CHOCO6HOCTI) MHHUOWUUPOBATH, INIAHUPOBATE U CaMOCTOATCIIBHO
BBITIOJTHATH TAKYIO ICSITEIBHOCTB;
JIP25. wmHTepec K pa3nuyHbM cdepaM TpodeccHoHaTbHON

JEeSTeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIH BHIOOD
Oyaymedi mnpodeccun U  peaau30BBIBATE  COOCTBEHHBIE
JKU3HEHHBIE TUIAHBL;

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHUS yaeOHOI
JUCIUILTNHBI OTPAYKAIOT:

8.1. OBnanenue YHUBEPCaAIbHBIMU y4eOHBIMU

MO3HABAaTEIbHBIMU IEHCTBUSIMHU:

a) 6a30BbIE JIOTHUECKUE TEHCTBHUS:

MPI1. camocTosiTenbHO (GOPMYJIMPOBaTh M aKTyaJH3HPOBATH
npo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

MP2. ycranaBnuBaTh CyIeCTBEHHBIN MPU3HAK MM OCHOBAHUS
JUTs CpaBHEeHHs, Kiaccuukanuy 1 0000mmeHus;

MP3. onpenensaTs 1enu AeITeIbHOCTH, 334aBaTh apaMeTpsl U
KPUTEPUH UX JOCTHKEHHS,

MP4. BBIABIATH 3aKOHOMEPHOCTM UM NIPOTHBOPEUUS B

-, p-, d-DJEKTpOHHBIE OpOWUTATM aTOMOB, WOH, MOJEKYJa,
BaJICHTHOCTb, 3JEKTPOOTPULIATENIbHOCTD, CTEIIEHb OKHUCIICHUS,
XUMHYECKas CBs3b, MOJIb, MOJISIpHas Macca, MOJIPHBINA
o0beM, YIIepOIOHBIA CKeleT, (YHKIMOHANbHAs TpyIa,
pamukan, H30Mepus, H30MEpbl, TOMOJIOTHYECKUH DA,
TOMOJIOTH, YIJICBOAOPOIBI, KHCIOPOA- U a30TCOAEpIKaIlue
COCIIMHEHUSI, OMOJIOTUYECKH aKTHBHBIC BElIeCTBa (YIJIEBOJIBL,
JKUpBI, OEJKH), MOHOMEp, IOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COEAMHEHMSA,  KpPHCTaJUIMYecKas
pelieTka, THIbl XUMHYECKUX peakiuuid (OKUCIUTEIbHO-
BOCCTAaHOBHUTEJbHBIC, 3K30- U DJHIOTEPMHUYECKHE, PEaKINU
WOHHOT'O OOMEHA), pacTBOp, SJIEKTPOJHUTHI, HEIIEKTPOIIHTHL,
JIEKTPOJINTHYECKAS JIUCCOLMALIHS, OKHCIIUTENb,
BOCCTaHOBUTEIIb, CKOPOCTb XAMHUYECKOH peaxnuu,
XMMHYECKOE paBHOBECHE), TEOPUH U 3aKOHBI (TEOpHs
XUMHAYECKOTO CTPOCHUSI OpraHM4yeckux BemiectB A.M.
BytnepoBa, Teopus  BJIEKTPOJIMTHYECKOH JAHMCCOLHMALIUH,
nepuoauyeckuil 3axkoH .M. MeHnneneeBa, 3akOH COXpaHEHU
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XHUMHH,
(dakTonoruyeckue CBEIEHHS O  CBOMCTBaX, COCTaBe,
MONMy4eHUH ¥ 0Oe30MacHOM UCIOJIb30BAHUM  Ba)KHEHIINX
HEOpPraHMYEeCKHX W OpraHW4YeCKUX BEIIeCTB B OBITYy U
MPAaKTUYECKON AEATENLHOCTH YEI0BEKa,;

I[1P67  OVIL.O7. chopMHpPOBaHHOCTH YMEHUIH MPOBOJIUTH
pacueTbl MO0 XUMHYECKUM (QopMylaM H ypaBHEHHSM
XMMUYECKUX pEeakIMid C UCIOJIb30BaHUEM (U3NUECKUX
BEJIMYMH, XapaKTEPU3YIOUIMX BEIIECTBA C KOJWYECTBEHHOU
CTOpPOHBI: Macchl, oObemMa (HOpMAaJNbHbBIE YCIIOBHS) Ta30B,
KOJINYeCTBa BEILIECTBA; MCIIOJIb30BaTh CHUCTEMHBIE




paccMaTpUBAEMBIX SIBIICHUSX;
0) 60a30BBIC MUCCIICIOBATEIIBCKUE TCHCTBUS:

MP7. Bnamere HaBBIKAMU Y4eOHO-HCCIICIOBATEIBCKON H
MPOEKTHOM JESTEILHOCTHU, HABBIKAMU Pa3peIleHUs MPoOieM;
MP12. BBIABIATH TPUYUHHO-CICICTBCHHBIE  CBSI3M |
aKTyaJu3UpOBaTh 3aJady, BBIABUraTh T'MIIOTE3Y €€ pELICHUS,
HaXOJIUTh apryMEHTBI JUISE JIoKa3aTeIbCTBA CBOHMX
YTBEPKICHUMN, 3a/1aBaTh MapaMEeTPhl U KPUTEPUHU PEIICHUS;
MP13. aHanu3upoBaTh MONyYEeHHBIE B XOJ€ PEIICHUS 3aJaqd
pe3yabTaThl, KPUTUYECKU OLEHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHSIX;

XUMUYCCKUC 3HAHUA I MMPUHATHUA pCHICHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHUTyaluAX, CBA3aHHBIX C BEHICCTBAMU U HUX
MMPUMCHCHUCM,

OK 02 Hcnonp3oBath
COBpEMEHHBIE CPENICTBA IIOWCKA,
aHajm3a u
WHTEpIpeTauuuuHpOpMaul U
WH(GOPMAITMOHHBIE  TEXHOJOTHH
IS BBIIIOJIHECHU S 3a7a4
npoecCuoHaIbHON
JEITEIIBHOCTH

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS y4YeOHOW IUCLUIIMHBI
OTpaXalOT TOTOBHOCTh W  CIIOCOOHOCTh  OOyYaromIuXcs
PYKOBOJCTBOBAThCSI C(HOPMHUPOBAHHOIN BHYTpEHHEW MO3HMIIUEH
JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHEHTAIUil, TO3UTHBHBIX
BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIINX TpPaAWLIMOHHBIM
IIEHHOCTSIM POCCHICKOr0 00ILIECTBA, PACIIUPEHUE JKU3HEHHOTO
ONbITAa M ONbBITA JEATENBHOCTH B IpOLECCe pealn3aluu
OCHOBHBIX HAIpPaBICHUM BOCHUTATEIBHONW JEATENBHOCTH, B
TOM YHCJIE B YaCTH:

[IEHHOCTH HAy4YHOTO MO3HAHUS:

JIP32. c(hOpMUPOBAaHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIIECTBEHHOM NMPaKTHUKH, OCHOBAHHOTO HA TUAJIOTe KYJbTYP,

CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
HOJIUKYJIBTYPHOM MHPE;
JIP34. oco3HaHMe IIEHHOCTH HAay4HOH JeATEIbHOCTH,

TOTOBHOCTH OCYHICCTBJIATH MPOCKTHYIO U UCCJIICA0BATCILCKYIO
ACATCIIBHOCTD MHAUBUAYAJIBHO U B T'PYIIIIC,

MertamnpenmerHsie Pe3yIbTaThI OCBOCHHS y4eOHOM
JTUCIUILTUHBI OTPaXKaIOT:
8.1. OBnanenue YHUBEpCaIbHBIMU y4eOHBIMU

NI03HABATEILHBIMU JICHCTBHAMH:

B) pabota ¢ HHpOpMAITHEH:

MP21. BnameTh HaBBIKAMHU TMOJYYCHUsS HHPOpPMAIMH U3
MCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYILIECTBISTH

[1P66  OVIIL.07. BnageHre OCHOBHBIMH METOAAMH HAYYIHOTO
MO3HAHUs BELIECTB W XMMHUYECKUX SIBJICHUH (HaOiromeHue,
H3MEepeHHe, SKCIIEpUMEHT, MOJISIMPOBAHKUE);

I1P69  OVYILO7. chopMUpPOBAaHHOCTh YMEHHUS aHATHU3UPOBAThH
XUMHAYECKYI0 HMHGOPMALHUIO, MOIYy4aeMyl U3 pa3HbIX
WUCTOYHUKOB  (CpeACTB MaccoBod  HWHQOpPMAaIMH, CETh
WnTepuer u apyrue);




MOWCK, aHaliW3, CHUCTEMATHU3AlUI0 U  WHTCPIPETAIUIO
WHQOPMAITUY PA3TUYHBIX BUAOB 1 (HOPM MPEICTABICHUS;
MP22. co3naBarh TEKCTHI B Pa3IM4YHBIX (PopMarax ¢ y4eToMm
Ha3HAYCHUS WHQOPMAIMUA M IICNIEBOM ayJUTOPUH, BBIOHpAs
ONITUMATLHYIO (JOPMY MPEICTABICHUS U BU3YaTH3AIINN;

MP24. wucmonp3oBaTh  cpeacTBa  HHGOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJOTHIA B PEIICHHH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX M  OPraHU3allMOHHBIX  3ama4 ¢
co0ITroICHIEM TpeOOBaHMIA SPTOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECypcOCOEpEeKeHUs, MPABOBBIX W
JTUYECKHX HOPM, HOPM MH(POpPMAIMOHHON 0€3011aCHOCTH;

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

JACATCIBbHOCTD B
npodeccuoHaNbHON coepe,
UCTIONIb30BaTh 3HaHUS o
MIPaBOBOit " (mHAHCOBOI
T'paMOTHOCTH B Pa3IMYHBIX
’KM3HCHHBIX CHTYaIHsX

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS y4YeOHOW IUCLUIIMHBI
OTpaXalOT TOTOBHOCTh W  CIIOCOOHOCTh  OOyYaromIuXcs
PYKOBOJCTBOBAThCSI C(HOPMHUPOBAHHOIN BHYTpEHHEW MO3HMIIUEH
JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHEHTAIUil, TO3UTHBHBIX
BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIINX TpPaAWLIMOHHBIM
IIEHHOCTSIM POCCHICKOr0 00ILIECTBA, PACIIUPEHUE JKU3HEHHOTO
ONbITAa M ONbBITA JEATENBHOCTH B IpOLECCe pealn3aluu
OCHOBHBIX HAaNpaBJICHUHA BOCIUTATENbHOW MICSTENbHOCTH, B
TOM YHCJIE B YACTH:

JlyXOBHO-HPaBCTBEHHOT'O BOCTIMTAHUS:

JIP12.  copMHpOBaHHOCTE  HPABCTBEHHOTO
TUYECKOTO MTOBEJICHHS;

JIP13. cmocoOHOCTh OICHWBATh CHUTYalUI0 M NPUHAMATH
OCO3HaHHBIE  pEUIeHHA, OPHEHTUPYSACh Ha  MOpPaJbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

CO3HaHUs,

JIP26. TOTOBHOCTH ¥ CIIOCOOHOCTH K O0Opa3oBaHHIO |
caM000pa30BaHUIO HA MPOTSHKEHUU BCEHl HKU3HM;
MeranpeameTHble pe3yIbTaThl OCBOCHHS y4eOHOM
JMCIUIUTAHBI OTPAXKAIOT:

8.1. Ognanenue YHUBEPCATHHBIMU y4eOHBIMU

MO3HABATEIbHBIMH JCHCTBUAMU:

0) 6a30BBIE MCCIIENOBATEIILCKHE ACHCTBUS:

MP11. craButh U (QOpPMYyIHpPOBATH COOCTBEHHBIC 3a/la4d B
00pa3oBaTenbHON AEATETHHOCTH U )KU3HEHHBIX CUTYAIHIX;
8.3. OBnanenue YHUBEPCAIbHBIMU PEeryJasTUBHBIMU

I[1P63_ OVILO7. chopMUpOBaHHOCTH YMEHUN BBIABISATH
XapakTepHbIE MPU3HAKU U B3aMMOCBSI3b N3YyUYEHHBIX MOHITUH,
NPUMEHATh COOTBETCTBYIOIMEC TOHSATHA TPU  OMHCAHHUU
CTPOCHUSI W CBOWCTB HEOPraHWYECKUX U OPraHUYECKUX
BEIIECTB M HX INPEBPAILCHUI; BBISABISATH B3aUMOCBS3b
XMMUYECKUX B3HAHWKW C TOHATHSIMU M MPEJCTABICHUSIMH
JIPYTUX €CTECTBCHHOHAYYHBIX TIPEMETOB;

[1P68_ OVYII.07. chopMupoBaHHOCTH YMEHHUU TIAHUPOBATH U
BBIMOJIHATh ~ XUMHYECKHH  JKCIEPUMEHT  (TIpeBpalieHHUs
OpraHUYECKUX BEIECTB TP HArpeBaHUM, OIy4YCHUE dTHIICHA
U M3YYCHHE €ro CBOWCTB, Ka4yeCTBEHHbIE pEAKUUH Ha
aNbJEeTU/Bl, KpaxMall, YKCYCHYIO KHCJOTY; JeHaTypauus
OCNKOB TpWM  HAarpeBaHHWHW, I[[BETHHIE pEaKIUH OEJIKOB;
MPOBOJUTh PEAKIUH HOHHOTO OOMEHa, OIpEeNeNsaTh Cpedy
BOJHBIX PAacTBOPOB, KauyeCTBEHHBIE peakUud Ha Cyibdar-,
KapOOHAaT- U XJIOPU/I-aHHOHBI, HA KaTHOH aMMOHWUS; pelarh
JKCTIIEpUMEHTAIBHBIC 3adaud 1Mo TeMaM "MeTtaiel" u
"Hemeramnpl") B COOTBETCTBHHM C TMpaBWIAMH TEXHUKHU
Oe3omacHOCTH NpH  OOpalleHMH €  BELIeCTBAMU U
J1a00PaTOPHBIM O0OPYIOBAaHUEM; MPEIACTABIATh PE3YJIbTAThI
XMMHYECKOT0 SKCHEpUMEHTa B (opMe 3ammcu ypaBHEHHH
COOTBETCTBYIOIIMX peakuuii U (GopMyIupoBaTh BBIBOJBI Ha
OCHOBE 3THX Pe3yJIbTaTOB;




NCUCTBUSIMU:

a) caMOOpraHN3aIIHs:

MP38. caMoCTOSTEIbHO OCYWIECTBISTH IMO3HABATEIBHYIO
JeSITeTbHOCTD, BBISIBIISITD npoOIeMBl, CTaBUTb u
(opMymupoBaTh COOCTBEHHBIE 33Jaddl B 0Opa30BaTENbHOI
JESITEIbHOCTH U )KU3HEHHBIX CUTYaLUsX;

MP39. caMOCTOSATENFHO COCTABIATH IIAH PEIICHHUS TPOOIEMbI
C YYETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y MIPETIOYTEHU;

0) CAaMOKOHTPOJIB!

MP46. BnageTe HaBbIKAMH ITO3HABATENBHOW pe(IeKCUN Kak

OK 04 Db dexTrBHO
B3aMMOJICHCTBOBATh U pabOTaTh B
KOJUIEKTUBE U KOMaHIe

OCO3HAaHUS COBEPINAEMBIX JEHCTBUH W MBICIUTENBHBIX
IIPOLIECCOB, UX PE3YIbTATOB H OCHOBAHUII,

MeranpenMeTHbIE pe3yJbTaTsl OCBOCHHUS yaeOHOM
JTUCIUILTUHBI OTPasKaIoT:

8.2. OBnageHue yHUBEPCAIBHBIMH KOMMYHHKATHBHBIMU
NECUCTBUSIMHU:

0) COBMECTHAas ICIATEIIBHOCTD:

MP33. npuHUMaTh UEIA  COBMECTHOM  JESATENBHOCTH,
OpraHM30BbIBAaTh M KOOPAWHUPOBATh JEHCTBUS 1O €€

JIOCTH>KEHHIO: COCTABJIATH IIJIaH ACHCTBUM, paclpeaeisiTh POIu
C Y4YeTOM MHEHHMH YYacTHHUKOB OOCYKAAaThb pE3yJbTaThl
COBMECTHOH paboThI;

I1P65  OVILO7. chopMUpOBaHHOCTh YMEHUH yCTaHABIUBATh
MPUHAJIEXXHOCTD HU3y4YEHHBIX HEOPraHUYECKUX u
OpPraHWYECKUX BELIECTB K OMPEIEICHHBIM KJIaccaM U rpyInaM
COEJIMHEHUH, XapaKTepu30BaTh HMX COCTAB W BaKHEHWILNE
CBOMCTBA,; OIpENIEIISIT BUJIbI XUMHUYECKUX cBsI3el
(KoBaJIeHTHAS, NOHHASA, METAJUTMYECKAsl, BOJOPOJIHAS), THIIBI
KPUCTAIUTMYECKUX PEHIETOK BEIIECTB; KIACCUPHUIPOBATH
XUMHUYECKUE PEAKIINH;

OK 05 OcymiecTBiasTh YCTHYIO H
MUCHMEHHYI0O KOMMYHHKAIIAIO Ha

rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit ®epepauuu c
Y4EeTOM 0coOeHHOCTEN
COLIMAIBHOTO H  KYJBTYpHOTO
KOHTEKCTa

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHUS yaeOHOI
JTUCIUILTUHBI OTPaXKaIOT:

8.2. OsmageHHe yHHMBEPCAIBHBIMH KOMMYHHMKAaTHBHBIMU
EUCTBUSAMU:

a) oOIIeHHE:

MP26. ocymiecTBISTh KOMMYHHKAIIUK BO BCeX c(hepax KU3HH;
MP28. BiameTe pa3NMUYHBIME ~CIIOCO0aMH  OOIIEHUS W
B3aUMOJICUCTBUS;

MP30. pa3zBepHyTO U JOTHYHO H3JIaraTth CBOIO TOUYKY 3PEHUS C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

I1P64  OVILO7. chopMHPOBAaHHOCTh YMEHHI HCIIOJIL30BAThH
HAaUMEHOBAaHUS XUMHUYECKUX COCIMHEHHH MEeXITyHapOIHOTO
COI03a TEOPETUUECKON M MPUKIAJHON XMMUHU U TPUBHAJIbHbIE
Ha3BaHWA BAKHEMIIMX  BeMIeCTB  (3TWIEH, AaleTHIEH,
rIMlepuH, (QeHosn, (opMalbIerull, YKCYCHas KHCJIOTa,
[JIMIMH, YTapHbIA ra3, YIJIEKHCHIbI ra3, aMMHAaK, ramieHas
W3BECTb, HEralleHasi W3BECTb, IUTHEBAs coJa M APYIHX),
COCTaBIJISITh (POPMYJIBI HEOPTaHUYECKUX W OPraHHUECKUX
BEIIECTB, YPaBHEHHS XHMHYECKUX PEaKIUH, OOBSCHATH UX
CMBICTI; TIOATBEP)KJIATh XapaKTEpPHBIE XUMHUYECKHUE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIMMHU 3KCHEPUMEHTAMH W 3aIMTUCSIMHU
YpaBHEHUH XMMHUYECKUX PEAKLIUN;




OK 06 IlposBnsATh rpaxaaHCKO-
HNaTPUOTHUYECKYIO MIO3ULIHIO,
JEMOHCTPHPOBaTb  OCO3HAaHHOE
MOBEICHUE Ha OCHOBE
TpaIULIMOHHBIX poccuiicKux
IyXOBHO-HPaBCTBEHHBIX

LIEHHOCTEH, B TOM 4HCIE C

JIM4HOCTHBIE pPE3yibTaThl OCBOCHHS YYCOHOUM JUCIUTUIMHBI
OTpaXalOT TOTOBHOCTh W  CIIOCOOHOCTh  OOyYaIOUIUXCS
PYKOBOZCTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH
JIUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHCHTAIUH, MO3UTHBHBIX
BHYTPEHHHUX YOEXKJCHHH, COOTBETCTBYIOIINX TPaJAUIIMOHHBIM
LIECHHOCTSAM POCCHICKOI0 OOIIECTBA, paCIIUPEHHE KU3HECHHOIO
OMBITA M ONbITA JCATEIBHOCTH B IMPOLECCE pean3alun

IIP61_ OVIL.07. chopMUpOBaHHOCTH MPEACTABICHUHA: O
XUMUYECKOH COCTaBIIIOIIEH ECTECTBEHHOHAYYHOU KapTHUHBI
MUpa, POJHM XWMHH B TIO3HAHWW SBJICHUW TPUPOIBI, B
(OpPMUPOBAHUU MBIIUICHUSI M KYJIbTYPbl JIMYHOCTH, €€
(YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIMUMOMN /ISl PEIIeHIS
MPAaKTHUECKUX 3a1ad H OKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIICHUS K CBOEMY 37I0POBBIO U IPUPOTHOMN CpE/Ic;

y4eToM rapMOHM3ALMY | OCHOBHBIX HANpaBJICHUM BOCHUTATEIBHOW JESATENBHOCTH, B
ME)KHAIIMOHAJIbHBIX U | TOM YHCJIE B YaCTH:
MEXPEIUTHO3HBIX  OTHOIICHUH, | Tpa’kJaHCKOTO BOCIIMTAHUS:
MIPUMEHATh cranaptel | JIP2. oco3HaHuMe CBOMX  KOHCTHTYIMOHHBIX TIpaB H
AHTUKOPPYILIMOHHOTO 00513aHHOCTEH, YBO)KEHUE 3aKOHA U IPABOIOPSIIKA,;
HOBEIECHUS JIP3. MPUHSTHE TPaOULMOHHBIX HaIlMOHAJIHHBIX,

0011e4eTIOBEYeCKUX TYMaHUCTUYECKHX W JIEMOKPAaTHYECKUX

IIEHHOCTEH;

JIPS. TrOTOBHOCTP BECTH COBMECTHYIO JCSATEIBHOCTh B

UHTEepecaXx TPaKAAHCKOTO  OOIIECTBAa, Y4YacTBOBaTh B

caMOyIpaBJicHMH B 0O0IIC00pa30BaTeIbHOM OpraHu3alul U

JETCKO-IOHOILIECKUX OpPraHu3alusX;

JIPY. neHHOCTHOE OTHOIIEHHE K FOCYIapCTBEHHBIM CUMBOJIAM,

HUCTOPUYECKOMY M TIPUPOAHOMY HACIEAMI0, MaMATHUKaM,

TpaguuusM HaponoB Poccum, noctmwkenusiM Poccun B Hayke,

MCKYCCTBE, CIIOPTE, TEXHOJIOTHAX U TPYIE;
OK 07 CopneiictBoBath | JINWHOCTHBIE pe3yNbTaThl OCBOeHUS YyueOHOW auctmmimbel | [IP610_ OVILO7. copMupoBaHHOCTH yMEHHWE cOONOATh
COXPaHEHUIO OKpY’Kalollled | OTpaKaloT TOTOBHOCTb W  CIIOCOOHOCTh  OOYYarOIIUXCs | MpaBHila SKOJOTHUYECKH IEeNeCO00pa3HOro MOBEACHUS B OBITY
cpeasl, pecypcocOepekeHHI0, | PyKOBOACTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH MO3MIMEH | U TPYIAOBOW MEATEIBHOCTH B LEJSX COXPAaHEHHS CBOETO
MIPUMEHATH 3HaHUA 00 | JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHEHTAIIMi, MO3UTHBHBIX | 3JI0POBbSl M OKPYKAIOMIEH NPUPOTHOW CpeAbl, Y4HUTHIBATDH
W3MEHEHUHN KJIuMaTa, MPUHIMIBI | BHYTPEHHUX YOEXKIEeHUH, COOTBETCTBYIOUINX TPAJAMIMOHHBIM | OMACHOCTh BO3/IEICTBHA Ha  JKHUBBIE OpTaHH3MBbI
OepeKIINBOro MPOM3BOACTBA, | LIEHHOCTSIM POCCHICKOrO OOLIECTBA, pAaCIIMPEHHUE KU3HEHHOTO | ONPEACICHHBIX BEIIECTB, IIOHMMAas CMBICT IIOKa3aTes
3¢ EeKTUBHO  JeMCTBOBaTH B | ONbITA W ONBITA JESTENBHOCTH B MPOLECCe peau3aluy | MpeNesIbHON TOMyCTUMON KOHIICHTPALUH;

LIpe?:BI)I‘IElI\/'IHIJIX CUTyalusax

OCHOBHBIX HAIPaBJICHUH BOCIUTATEIBHOW JESATENBHOCTH, B
TOM YHCJIE B 4aCTH:

9KOJIOTHYECKOTO BOCIIUTAHUS:

JIP27.  copMUpOBaHHOCTH  DKOJIOTHUECKOHW  KYJIBTYPHI,
MOHUMAaHUE BIIMSHUS COLUAIBHO-DKOHOMHUYECKHX MPOIIECCOB
Ha COCTOSIHHE NPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHUE




r1100aIbHOTO XapaKTepa KOJIOTUIECKUX MPodIeM;

JIP28. TmutaHMpoBaHWE W  OCYUIECTBIICHHE JEWCTBUH B
OKpY’Kalolllel Cpefe Ha OCHOBE 3HAHMS LIEJNEH yCTOWYHMBOTO
Pa3BUTHUS YEIOBEUECTBA;

JIP29. akTWBHOE HENPHUATHE IEHCTBUW, MPHUHOCIIINX BPEI
OKpY’Karolllel cpene;

MerTamnpenmetHbie pe3yabTaThl OCBOCHUS yaeOHOM
JUCLUIUIMHBI OTPaXKaIOT:
8.1. OBrnanenue YHUBEPCATbHBIMHI y4eOHBIMU

M03HABATEILHBIMU JCHCTBUSAMU:

0) 6a30BbBIC UCCIICIOBATEIILCKUE JACHCTBUS:

MP16. ocymecTBIATh LEJICHAIPABICHHBIA MOUCK IEpPEHOca
CPEJICTB 1 CITIOCOOOB ACHCTBHUS B IPOPECCHOHAIBEHYIO CPENY;
8.2. OBnanenue YHHUBEpCaTbHBIMU PEryIATUBHBIMU
JEHCTBUSIMH:

0) CaMOKOHTPOJIb:

MP45. npaBaTh OILIGHKY HOBBIM CHTyalldsM, BHOCHUTH
KOPPEKTUBBI B JICATENIHOCTb, OIICHUBAaTh COOTBETCTBHUE
Pe3yIbTATOB LETISIM;

OK 08 Hcnonbp3oBath cpencTaa

(¢u3NUecKo  KyJNBTYpBl  JUIS
COXpPaHEHHS W  YKpPEIUICHUS
37I0POBbSI B nporecce
npodecCuoHaIbHON

NEeSTeIbHOCTH U MOZJIepKaHus
HE00X0IMMOTO YPOBHS
(u3NIecKoii NOATOTOBICHHOCTH

JIMYHOCTHBIE pe3yJbTAaThl OCBOCHUS y4YeOHOW IUCLUIIMHBI
OTpaXkaloT TOTOBHOCTh U  CIIOCOOHOCTh  OOydarolmxcs
PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOIN BHYTPEHHEH MO3MLUEH
JMYHOCTH, CHCTEMOI LIEHHOCTHBIX OPUEHTALMH, TO3UTHBHBIX
BHYTPEHHHUX YOEXIEHHA, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
HEHHOCTSIM POCCHICKOT0 00OIIECTBa, paclInpeHNnEe KUZHEHHOTO
ONbITa M OMNbITa JACATENLHOCTH B IPOLECCE pPeaTNn3aLUH
OCHOBHBIX HAIPaBJICHUH BOCIUTATEIBHOW JEeSTENbHOCTH, B
TOM YHCJIE B 4aCTH:

(hu3n4ecKoro BOCIIUTAHUS:

JIP20. chopMupoBaHHOCTH 370pPOBOTO M Oe30macHOro obpasza
’KU3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBbIO;
JIP22. akTMBHOE HENPUATHE BPEIHBIX IPUBBIYEK U UHBIX (OPM
NpUYMHEHHS Bpeaa pu3ndeckoMy M ICUXHUECKOMY 3/I0POBBIO;

I[1P611_ OVILO7. mist oOydaromuxcss ¢ OTpaHHYCHHBIMHU
BO3MOKHOCTSIMU ~ 3JI0OPOBbSi:  COOPMHPOBAHHOCTh  YMEHHUS
NPUMEHATh 3HaHHA 00 OCHOBHBIX JOCTYIHBIX METOJax
TIO3HAHUS BEIIECTB M XMMHYECKUX SIBIICHUH;

OK 09 ITomb30BaThcs | MertanpenMeTHbIE pe3yabTaThl OCBOEHUS yaeOHOM
npodeccrnoHaIbHOI JTUCITUILTAHBI OTPaXKaIOT:
JOKYMEHTauuen Ha | 8.1. OBnanenue YHUBEPCAJIbHBIMU yueOHBIMU




rocyapcTBEHHOM
MHOCTPAHHOM SI3bIKaX.

MO3HAaBaTEIbHBIMU IEHCTBUSIMHU:

0) 60a30BBIC MUCCIICIOBATEIIBCKUE TCHCTBUS:

MP7. Bnamere HaBBIKAMU Y4E€OHO-HCCIICIOBATEIBCKON H
MPOECKTHOM JEATEIbHOCTH, HABBIKAMH pPa3pelleHus mpooieM;
MPS8. cmocoOHOCTP W TOTOBHOCTh K CaMOCTOATEIHHOMY
MTOWCKY METOJIOB PEUICHHS MPAKTUIECKUX 3a7a4, TPAMEHEHUIO
Pa3IMYHBIX METO/IOB NIO3HAHUS;

MP9. oBnageHue BHJAMH JAEATEIBHOCTH IO TONYYEHHIO
HOBOTO 3HAHWS, €r0 WHTEPIpETAlNH, MPEoOpa3oBaHUIO U
NPUMEHEHUIO B Pa3IMYHBIX YU€OHBIX CUTYalHAX, B TOM YHCIIe
NIPY CO3JJaHUHN YYEeOHBIX M COLMABHBIX MTPOCKTOB;

MP10. popmupoBaHHe HAydIHOTO THITA MBIILICHS, BIAJCHHC
HAyYHOW TEPMUHOJOTHEH, KIFOYEBHIMH TIOHATHSIMH U
MeTOoJaMH;




3 CTPYKTYPA U COJIEP)KAHUE YUEBHOM A CIUILIAHBI

3.1 O0beM y4eOHOI JUCHMIIMHBI M BUJbI Y4eOHOH padoThI

B 1.4. B hopme
Bunx yuebnol paboThl O06bem B yacax MPaKTUYECKON
OJITOTOBKH
O06Bem 00pa3oBaTeILHOM MPOrPaMMbl y4eOHOM 148 36
JVCIIUTLTAHBI

OcHoBHOE coaep:xaHue 98 0
TEOPETHYECKOE 00yUueHne 42 0
56 0

MNPAKTUYICCKUC 3aHATHUA

J'Ia60paT0pHBIe 3aHATUA

HE MPETYyCMOTPEHO

HE MPESYyCMOTPEHO

ITpodeccnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHNE
(conep:kaHue NPUKJIATHOIO MOAYJIA)

50

36

TeopeTudeckoe o0ydyeHue

14

0

IMPAKTUYCCKNUEC 3aHATUA

HE IPpEAyCMOTPCHO

HE IPEAyCMOTPECHO

JabopaTOpPHBIE 3aHIATHS

36

36

HpOMG)KyTO‘IHaSI aTTeCTanusa KOMNJIEKCHbLU 3a4em C ouemcoﬁ




3.2 TemaTnuyecKkuii IVIaH M cofAepPKAHUE YUeOHOM TUCHUILINHBI

Oo0beM, akaa. 4/ B
TOM YHCJIE B

HaunmeHoBaHue pa3aeios Coaepsxanue y4eOHOro MaTepuaJa u (pOpMbI OPraHu3auA popme Kox OK Kop IIP, JIP, MP,
U TeM AesITeJIbHOCTH 00yYaroLIUXCsl NpaKTHYeCcKOoi
NO/ITOTOBKH,
aKaj. 4
1 2 3
PA3JEJ 1 OPTAHUYECKASA XUMUA 30/6
Tema 1.1 Conep:xxaHue 2/0
Teopernueckue ocHOBELI | [IpenqMer opraHuveckoil XMMHUH: €¢ BO3HHKHOBEHHUE, Pa3BUTHE M 2/0 OK 01, [1P62_ OVIL.07,ITP69_
OPraHHYecKOl XMMHMH. | 3HaueHWEe B TOJYYCHUH HOBBIX BEIIECTB ¥  MAaTCpPUAIIOB. OK 02, OVIIL.07
CrtpykTypHBIE (QOPMYJIBI OpPraHWYECKUX BEMIECTB. | OoMomorws, OK 03, JIP3,JIP5,JIP9,JIP12,
n30MepHUs. XHUMHUUYECKasl CBSI3b B OPraHMYECKUX COEAUHEHHUSX - OK 04, JIP13,JIP23, JIP24, JIP25,
OJMHApHBIC W KpaTHble cBsi3u. [IpencraBienue o kimaccupuKanun OK 05, JIP26,J1P32,J1P34
OpraHUYECKUX BEILECTB. Homenknatypa OpraHUYEeCKUX OK 06 MP1,MP2,MP3 MP10,
coeqMHEeHWH (CHCcTeMaTH4yecKas) W TPHUBHAIbHBIE Ha3BaHUS OKO09 MP21
BAKHEHINUX MPEACTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.
Tema 1.2 Conep:xanue 12/2
YraeBomopoasl. AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYeCKuil psia. MeTaH u 3TaH - 2/0 OK 01, P61 _OVILO7, I[1P62
MPOCTEHIINE MPEICTABUTENHN AJKAHOB: (PU3NUECKUE U XUMHUYECKHE OK 02, OVYIL07,I1P63 _ OVYILO7,
CBOWCTBa (peakUWH 3aMELIeHUs] W TOpPEHHs), HaXOXKICHHE B OK 03, [1P64 _OVILO7, I1TP69
MIpUpOJIe, TTOJTYUYCHHE U MPUMEHEHHe. AJIKEHBI: COCTaB U CTPOEHHE, OK 04, OVIL07, [TP610_ OVIL.07
TOMOJIOTUYCCKUN psAl. OTWIEH W TPONIJIEH - TIPOCTEHIIHe OK 05, JIP20, JIP22, JIP25, JIP29,
MPEICTaBUTENN AJKEHOB: (PU3MYECKHE W XUMHUYECKHE CBOWCTBA OK 06, JIP32, JIP34
(peakuuu  THUAPUPOBAHUS,  TaJOTCHUPOBAHWS,  THIpPATAIIVH, OK 07, MP1, MP2, MP3, MP4,
OKHUCJICHUS U TIOJTUMEPHU3AITIH ), TOTyICHUE U IPUMEHEHUE. OK 08 MP7, MP§, MP9, MP10,

Anxanuensl: OyraameH-1,3 w MermnOyramuen-1,3: crpoeHue,
BaOXHEHININE XUMHYECKHE CBOWCTBA (peakiusi MOIUMEpPU3aInN).
[Tomy4yeHne CHHTETUYECKOTO KaydyKa W Pe3UHBL. AJTKHHEI: COCTaB H
OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKUN psa. ALCTWICH -
NpPOCTEUIIMKA  MpPEACTaBUTENb  AJIKWHOB: COCTaB, CTPOCHHE,
(dbm3udeckue M XMMHYECKHE CBOWCTBA (PEAKIMU THUIAPUPOBAHUSA,
TaJIOTCHUPOBAHUS, TUApATAlldd, TOPEHWs), TONyYCHHE W
nmpuMeHeHue.ApeHbl. beH30i: cocTaB, cTpoeHue, (hU3UYECKUue H
XMMHYECKUE CBOMCTBA (peaKIvy raJIOTeHUPOBAHUSL U HUTPOBAHMUS),

MP11, MP12




MOJTy4YCHUE W TMpHUMEHEHUe. TOKCHMYHOCTh apeHOB. ['eHeTmdeckas
CBSI3b MEXKIY YTIEBOIOPOJAMH, MPUHAMISKANIME K Pa3ITAIHBIM
kinaccaM.[IpupogHbple UICTOYHUKHU YIiIeBOAOPOAoB. IIpupoaHslii ras
u monyTHele HedTsHble Ta3pl. HedTh W ee NpouCXOXKIEHUE.
Croco0b! TIepepadoTKN HEPTH: TIEPErOHKa, KPEKHHT (TEPMUYCCKHM,
KartanuTryeckuii), muponns. [IpoaykTer mepepabotku HedTH, MX
MPUMEHCHUE B MPOMBIIIICHHOCTH U B ObITYy. KaMeHHBIH yroiap u
MPOJYKTHI €T0 MepepadoTKH.

IIpodeccnoHATbLHO-OPHEHTHPOBAHHOE COAEPKAHNE 2/0
[IpenenpHBIE yriaeBoAOpOAs! (TKaHBI M IMKIOANKAHK). [ opeHme 2/0 OK 03 I1P61_OVIL.07, ITP63
MeTaHa KaK OJWH U3 OCHOBHBIX MHCTOYHHKOB TE€IUIa B OVIIL.07
MPOMBIIIJICHHOCTH U OBITY. CBOICTBa MPUPOJHBIX YIIIEBOAOPOIOB, JIP12, JIP13, JIP26
HaxOoXXJCHUE B MPUPOJEC U IpUMEHEHHe aykaHoB;HempeneiabHbie MP11, MP38, MP39,
(aykeHbl, aIKMHBI U AJIKaJUEHBl) U apOMaTUYeCKHe yTIEBOJOPO/IbI. MP46
l'openne ameruneHa Kak HCTOYHHMK BBICOKOTEMIIEPATYypHOIO
IUTAMEHH JJIs1 CBAPKH U PE3KH METAJIJIOB.
B TOoM uMciie NPaAKTHYECKHUX M JIA00PATOPHBIX 3aHATHI 8/2
[Mpaktuueckoe 3anstTue Ne 1. «HomeHknatypa oOpraHM4ecKux 2/0 OK 01, [1P66_ OVIL.O07, I[TP69
BEIIIECTBY» OK 02, OVIL.07, I1P610_OVIL.07
IIpaktnueckoe 3anatue Ne2. «I'eHeTuueckass CBSI3b MEXKIY 2/0 OK 03, JIP23, JIP25, JIP28,JIP29
KJIaCCaMH yTJIEBOJIOPOJIOBY. OK 04, MP1, MP4, MP12, MP16,
OK 05, MP21, MP30, MP33,
OK 06 MP38
IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE COlEPKAHME 2/2
JlaGopatophoe 3ansTue Nel. «CBoiicTBa yrieBogOpOIOB» 2/2 OK 01, [1P63_ OVIL.O7, ITP6S
OK 02, OVIIL.07, ITP66_ OVILO7,
OK 03, [1P68_ OVILO07, [1P610
OK 04, OVILO07,I1P611 OVIL.O7
OK 05, JIP12, JIP13,JIP20,
OK 06 JIP23,JIP27, JIP29
OK 09 MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 1.3 Copepxanne 10/2
Kuciopoaconep:xkamue | TIpenenbHbie 0HOATOMHbIE CIIUPTHI. METAHOI M ATAHOJ: CTPOCHHUE, 2/0 OK 01, P61 _OVILO7, I[1P62
OpraHuvecKue (m3nYecKue W XUMHYECKHE CBOHCTBA (peakiud C aKTUBHBIMHU OK 02, OVIIL.07, [IP63_ OVILO07,
CoeTHHEHHUs. METaJJIaMH,  TAJIOTEHOBOJOPOJAMH,  TOpPEHHE), TpPHUMEHEHHE. OK 03, 11P64 OVYII.07, ITP6Y




Bonoponnsle cBA3M Mexay MoJieKylaMu couprtoB. [leiicTBue
METaHOJla M JTaHOJAa Ha OpraHu3M uesoBeka.MHOroaToMHbIE
COMPTHL. DTWICHIVIMKOIb WM IJHLEPUH: CTPOCHME, (U3MYEcCKue u
XMMUYECKHEe  CBOWcTBAa  (B3aUMOACWCTBHE CO  IIEIOYHBIMH
MeTaJUIaMH, Ka4eCTBEHHAsl PEeakuus Ha MHOTOATOMHBIE CIIUPTHI).
HelictBue Ha opraHu3M desoBeka. [IpuMeHeHHe TIMIIEpUHA U
STHICHIIINKONS. DEHOM:  CTpoeHHEe MOJeKYJbl, (u3nveckue w
XUMUYeckue cBoiicTBa. TokcumyHOCTh Qenona. IlpumeneHue
¢denona. Anpaerunsl.  PopManbierun, aneTaNIbIECTHI: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBAa (peaklMyd OKUCICHUS U
BOCCTAHOBJICHHUS, Ka4yeCTBEHHbIE  pPEaKUWH), MOIy4YeHHE H
npuMeHeHne.OJHOOCHOBHBIE IpelebHble KapOOHOBBIE KHCIOTHI.
MypaBbuHasi M YKCYCHas KHUCIIOTBL: CTpOEHHE, (HU3UUECKUE U
XMMHUYCCKHAE CBOHCTBa (CBOWCTBA, OOIIME Ui Kjacca KHUCIOT,
peaknus dTepuuKannm), noiaydeHue u npumenenue. CteapuHoBast
W OJIEMHOBAs KHCJIOTHI KaK NPEICTABUTENIN BBICIINX KapOOHOBBIX
KHUCJIOT. MBIjIa KaK COJIU BBICIINX Kap6OHOBI)IX KHUCJIOT, HX MOIOIICC
neiicteue.Cnoxaple  3GUpPHl  Kak MPOM3BOJAHBIE KapOOHOBBIX
KucnoT. ['maponus cinoxHbIX 3¢upoB. XKupsl. ['maponan3 >kupos.
IIpumeHneHue xupoB. bronorudeckas poib )KUPOB

VYrneBoapl: cocTtaB, KiaccH(UKalus YriIeBOJOB (MOHO-, TU- H
monvcaxapunbl). [mokoza —  TOpoCTEHIMA  MOHOCaXapu:
0COOEHHOCTH CTPOEHHS MOJEKYNbI, (PU3NUYECKUE U XUMHUYECKHE
cBoiicTBa (B3ammoaeiictBue ¢ rujapokcunom menu(ll), oxmcnenue
aMMHaYHbIM PacTBOpoM okcuga cepeopa(l), BoccTaHOBIEHHE,
OpoXKeHHE TJIOKO3bI), HAaXxOXAEHHE B MPHUPOJE, NPUMEHEHHE,
ouonornueckast ponb. DorocuHTe3. DpykTOo3a KaKk H30MEp
rmoko3sl.KpaxMan W memmofio3a Kak TPUPOJAHBIE MOJUMEPHI.
Crpoenne kpaxmana M LE/UIOJIO3bl. DU3MYECKHE M XUMHUYECKUE
CBOHCTBa Kpaxmasia (TMIpOJIN3, KaueCTBEHHAsl PEaKLUsl ¢ HoaoM).

OK 04,
OK 05,
OK 06,
OK 07,
OK 08

OVYIL.07, [IP610_ OYIL07
JIP20, JIP22,JIP25,
JIP29,JIP32, JIP34

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

B Tom uncie NMPAKTHYCCKUX U naﬁopaTopm,lx 3aHATHH

8/2

[IpakTrueckoe 3aHITHE Ne3. «Homenkmarypa
KHCIIOPOJIOCOICPIKAIINX OPTaHUIECKUX COSAMHECHUNY.

2/0

[Mpaktuueckoe 3amartue Ned. «XuMuueckue u  (QU3MUECKHE
CBOMCTBa KHCIOPOJOCOAEPKAIINX OPTaHUYECKUX COEAMHEHUIN.

2/0

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

TIP66_ OVYIL07,
TIP69_ OVILO7,
IP610_ OVILO7
JIP23, JIP25, JIP28,JIP29,
MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38




[IpakTnueckoe 3ansatue Ne 5. [lomyuenue u cBoiicTBa pacTBopa 2/0 OK 04, JIP23, JIP25, JIP28,JIP29,
YKCYCHOM KHUCIIOTHI OK 05, MP1, MP4, MP12, MP16,
OK 06 MP21, MP30, MP33,
MP38
IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COAEPKAHNE 2/2
Jlabopatoprnoe 3amstne No2. «KadecTBeHHbIE peakuuM Ha 2/2 OK 01, [1P63_ OVIL.O7, ITP6S5
KHCIIOPOJICOJIEPIKAIIINE OPTaHUYECKHE BELIIECTBAY. OK 02, OVIL07, [IP66_ OVIL.07,
OK 03, I1P68  OVIL.07, I[1P610
OK 04, OVIILO7,
OK 05, I1P611_ OVIIL.07
OK 06 JIP12, JIP13,JIP20,
OK 09 JIP23 J1P27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 1.4 Conep:xanue 4/2
A3zoTcoaep:kaiiue AMHWHOKHUCIIOTHI Kak aM(OTepHbIE OpPraHUYEeCKUE COCTUHEHUSI. 2/0 OK 01, [MP61_OVILO7, I[1P62
OpraHuvecKue du3nveckre U XMMHUYECKHE CBONCTBA aMHUHOKHCIOT (Ha MpUMepe OK 02, OVILO07, [1P63_ OVILO7,
coeUHEeHUsl. mMiuHa). buonornveckoe 3HaueHHe aMMHOKHUCIIOT. [lenTuasl. OK 03, [MP64_ OVILO7, I[TP69
benkn kak mpHUPOJHBIE BBICOKOMOJIEKYJSPHbIE COEIUHEHHUS. OK 04, OVIL07, [TP610_ OVIL.07
[lepBruuHas, BTOpMYHAsT M TPETHYHAs CTPYKTypa OEIJIKOB. OK 05, JIP20, JIP22,JIP25,
XUMUYEeCKHe CBOMCTBa  OENKOB: THAPOIHW3, JICHATYpaIus, OK 06, JIP29,J1P32, JIP34
KaueCTBCHHBIC PEaKIMK Ha OCIKU. DKCICPUMEHTAIbHBIE METO/IbI OK 07, MP1, MP2, MP3, MP4,
W3YYEHHUs BEIIECTB W WX NpEeBpallleHui: HAOIIOJICHHE U OIMCaHKe OK 08 MP7, MP§, MP9, MP10,
JEMOHCTPAIIMOHHBIX  ONBITOB:  JEHATypalus  OelnKoB  TpH MPI11, MP12
HarpeBaHWH, [[BETHBIC PEAKIIUH OCITKOB.
B ToM 4nciIe NpaKTHYECKUX U J1a00pPATOPHBIX 3aHATHH 2/2
ITpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COlEP:KaHUE 2/2




JlaGopatophoe 3ansTre Ne3. «KauecTBeHHBIE peakIuK Ha OETKN». 2/2 OK 01, [1P63_ OVILO7, ITP6S
OK 02, OVILO07, [IP66_ OVIL.O07,
OK 03, I1P68 _ OVIL.07, I[1P610
OK 04, OVIL07,I1P611_ OVIL.07
OK 05, JIP12, JIP13,JIP20,
OK 06 JIP23,J1P27, JIP29
OK 09 MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 1.5 Coaepxanue 2/0
BrpicoxomouiekyaspHble | OCHOBHBIC MOHSTHS XHMHH BBICOKOMOJIEKYJISAPHBIX COEIMHEHHH: 2/0 OK 01, [1P62_ OVIL.07, ITP63
COCIUHEeHUSI. MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTEIEHb MOIMMEPHU3aLIH, OK 02, OVIL07, [TP65_ OVYILO7,
CpemHsisi MoJeKyJsipHass Macca. OCHOBHBIE METOAbBl CHHTE3a OK 03, I[1P69_ OVILO07, ITP610
BBICOKOMOJICKYJISIDHBIX ~ COCOUHEHUN -  MOJHMEpU3alus U OK 04, OVIIL.O07, [IP611_
IIOJIMKOHICHCALIMSL. OK 05, OVIILO07,
OK 06 JIP2, JIP3, JIPS, JIPY,
JIP20, JIP27,
JIP28,J1P29,J1P32,
MP2, MP3, MP4, MP7,
MP9, MP10, MP11, MP24
PA3JEJI 2 OBLIAS 1 HEOPTAHUYECKAS XUMMUSA 106/26
Tema 2.1 Coaepxanue 6/0
OcHoBHbBIE IOHATHS 1 XUMHUYECKHH 31eMeHT. ATOM. S1ipo aToMa, U30TOMBI. DJIEKTPOHHAS 2/0 OK 01, [MP61_ OVILO7, I[TP66
3aKOHbI XUMHH. o0omouka. JHEpreTHYecKue YpOBHHU, TMOAYPOBHU. ATOMHBIE OK 02, OVILO07, [IP69 _ OVILO7,
CtpoeHnue aToma. opburanu, s-, p-, d- snemeHTbl. OCOOEHHOCTH pacHpeneNeHus OK 03, I1P611_ OVIL.O7
Ilepunoauyeckuii 3aK0H U | 3JICKTPOHOB MO OPOUTAIIM B aToOMax 3JIEMEHTOB MEPBBIX YEThIPEX OK 04, JIP2, JIP3,JIPS, JIP9,JIP24,
Ilepuoanyeckasi cucremMa | repuooB. DIIEKTpOHHAs KOH(GuUrypanus aroMoB. [leproandeckuii OK 05, JIP25, JIP26, JIP32
XHMHYECKHX JJIEMeHTOB | 3akOoH U [lepumonuueckas cucreMa xumudeckux siaemeHToB J[.H. OK 06, MP2, MP4, MP9, MP10,
JI.A. MenaeseeBa. MengneneeBa. CBsi3p IMEepUOIUYECKOTO 3akoHa M llepmogmueckoit OK 07, MP16, MP21, MP22,
CUCTEMBl  XUMHYeckux d3nemeHToB .M. Menneneera ¢ OK 08, MP24, MP26, MP28,
COBPEMEHHON TEOpHEH CTPOEHUs aToMOB. 3aKOHOMEPHOCTHU MP30, MP38, MP39,
W3MEHEHHUS! CBOWCTB XMMHYECKHUX 3JEMEHTOB M 00pa3yeMBbIX HMH MP46
MIPOCTHIX U CIOKHBIX BEUIECTB IO TPYIIAM U MepruoaaM. 3HaUeHHe
MEPUOJNYECKOT0 3aKOHA B PAa3BUTHU HAyKH. 3aKOHBI XUMHHU
B ToM 4nciIe TpaKTHYECKUX W J1a00PATOPHBIX 3aHATHH 4/0
[MpakTuueckoe 3anste Ne6. «OCHOBHbIE 3aKOHBI B XHMHHU H 2/0 OK 01, [1P66 _ OVIL.07, ITPO7
pacyeTsl [0 YPaBHEHUSIM XUMHYECKHUX PEaKIIuiy. OK 02, OVILO07,




IIpaktnueckoe 3ansatne Ne7. «M3ydeHHe  NEPHOAMYECKUX 2/0 OK 03, I[1P69 _OVILO07, [1P610_
3aKOHOMEPHOCTEH M X B3aHMOCBS3U CO CTPOCHHEM aTOMOBY. OK 04, OVILO07
OK 05, JIP23, JIP25, JIP28,J1P29,
OK 06 MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
Tema 2.2 Coaepxanue 4/0
Crpoenne BemiecTBa M | Bujibl XiMu4ueckoil cBsi3u (KOBaJICHTHAsI HETOJISIPHASI M MOJISIPHAS, 4/0 OK 01, [1P61_ OVILO7, I[TP66
NpUpPoaa XUMHUIECKOH HWOHHAs1, MeTayuITmdeckas). MexaHu3Mbl 00pa30BaHMs KOBaJCHTHOM OK 02, OVIIL.07, [TP69 _ OVILO07,
cBsi3u. MHorooopasue XUMHUYICCKOH CBs3M (OOMEHHBIH W  JOHOPHO-aKIIECIITOPHEIH). OK 03, I[1P611_ OVIIL.07
BELLECTB. Bonoponnast cBs3p. BaneHTHOCTb.  OIEKTpOOTPHULIATENBHOCTD. OK 04, JIP2, JIP3,JIPS, JIP9,JIP24,
Crenenb okucieHus. MoOHBI: KaTHOHBI M aHWOHBL. BermecTsa OK 05, JIP25, JIP26, JIP32, MP2,
MOJIEKYJIIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUS.  3aKOH OK 06, MP4, MP9, MP10, MP16,
MOCTOSIHCTBA COCTaBa BELIECTBA. [ UMbl KPUCTAJUIMYECKUX PELIETOK. OK 07, MP21, MP22, MP24,
3aBUCHMOCTh CBOWCTBAa BEIIECTB OT THIA KPUCTALTUYECKOM OK 08, MP26, MP28, MP30,
PELICTKH. MP38, MP39, MP46
Tema 2.3 Coaep:xxaHue 12/4
Jucnepcunie cucrembl. | JlucnepcHble cucteMbl. Knaccuukamusi AUCTIEPCHBIX CHUCTEM IO 2/0 OK 01, [1P61_ OVILO7, I[TP66
PactBopnI. coctaBy. CtpoeHue u (HakTOpsl yCTOWYMBOCTH AHMCHEPCHBIX OK 02, OVYIL07, [TP69 _OVYILO7,
cucteM. Pacro3HaBaHMe MCTHHHBIX pPacTBOPOB, KOJUIOWIHBIX OK 03, I[1P611_ OVIIL.O7
pacTBOpoB ® TrpyOomucmepcHbIX cucTteM. CTpoeHHe MHUIIEIUTEL. OK 04, JIP2, JIP3, JIPS, JIP9,
PaccenBanue cBeTra npu MPOXOXKJIEHHWU CBETOBOIO IIydyKa 4epe3 OK 05, JIP24, JIP25, JIP26, JIP32,
ONTHYECKH  HEOJHOpOoAHYI0  cpeny  (3ddexra  Tunmans). OK 06, MP2, MP4, MP9, MP10,
UccnenoBanue  CBOMCTB ~ JUCHEPCHBIX  CUCTEM  JUISL  MX OK 07, MP16, MP21, MP22,
HICHTU(DUKALINY. OK 08, MP24, MP26, MP28,
MP30, MP38, MP39,
MP46
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COlEPKaHIE 2/0
Pemenne mnpakTHKO-OpMEHTHPOBAHHBIX pAacCUETHBIX 3alaHuil Ha 2/0 OK 03 P61 _OVILO7, I1P63_
IUCIIEPCHBIE ~ CHUCTEMBl,  HCIOJIb3yeMble B OBITOBOH M OVIIL.07
MPOU3BOJICTBEHHONW  JICSTEJIBHOCTM  YEJIOBEKa, C  MO3ULMI JIP12, JIP13, JIP26,
DKOJOTHYECKON  O€30MacHOCTH TOCIICACTBUH W  T'PaMOTHBIX MP11, MP38, MP39,
penieHui IpodJieM, CBA3aHHBIX CO CTPOUTEILCTBOM. MP46
B ToM 4nciie mpakTHYECKUX M J1a00PATOPHBIX 3aHATHH 8/4
[Ipaktuueckoe 3ausitue Ne 8,9. «PemieHue 3amay Ha omnpeaeiceHHe 4/0 OK 01, [1P66_ OVIL.07, ITP67
KOHIIEHTPAaLUU PacTBOPOB) OK 02, OVIIL.07, [TP69 _ OVILO07,

OK 03,

IP610 OVYILO7,




Jlabopatopnoe 3ansTue Ned «IIpurotroBieHne pacTBOPOB».

2/2

JlaboparopHroe 3ansaTne Ne5 «VcciemoBanne TUCTIEPCHBIX CHCTEM).

2/2

OK 04,
OK 05,
OK 06

JIP23, JIP25, JIP28,JIP29,
MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38

Tema 2.4
DyieKTpoIUTHYECKAS
JHCCOHATIHS

)lnnaKanecKne €AUHUIBI, COACPKAaHUEC

6/2

Onektponutuueckas  aumcconmanus. CuibHbIE H  Clla0ble
anektponuThl. Cpema BONHBIX pPAcTBOPOB BEIIECTB: KHCHAd,
HeWTpanbHas, IenodHas. Peakmum wmoHHOTO OOMeHa. MaccoBas
JI0JIS BEILIECTBA B PACTBOPE.

4/0

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

TIP62_ OVILO07, TIPG3_
OVIL07, IP64_ OVTLO07,
IIP65_ OVYILO07, TTP69
OVIL07, TIP610
OVIL07,
TIP612_ OVILO7, TTP612_
OVIL07
JIP2, JIP3,JIP9,
JIP13,JIP20, JIP24, JIP25,
JIP26, JIP27, JIP28, JIP29,
JIP34
MP2, MP4, MP7, MPS,
MP9, MP16, MP21,
MP22, MP26, MP28,
MP30, MP46

IIpodeccnonanbHO-OPUEHTHUPOBAHHOE COAEPKAHME

2/2

B Tom unciie npakTHYECKUX M J1a00PATOPHBIX 3aHATHI

2/2

JlaGoparopHoe 3ausiTre Ne 6 « TUIIBI XMMUYECKUX peaKLuii’.

2/2

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

TIP63_ OVYILO7,
IIP65_ OVILO7,
TIP66_ OVILO07,
TIP68_ OVILO07,
TIP610_OVILO7,
IP611_OVILO7, TIP612
OVILO7
JIP12, JIP13,JIP20,
JIP23,71P27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46

Tema 2.5

Conep:xaHue

20/8




Kuaaccndurxanus
HEOPraHu4YecKux
CcOoeIMHEeHUH.

KucnoTsl Kak 37€KTPOJMTHI, MX KiIacCH(PUKALUS MO pa3IUIHBIM 4/0 OK 01, [1P63_ OVILO7, [1P64
MpU3HaKaM. XHWMHYECKHE CBOWCTBA KHCIOT B CBETE TEOPHH OK 02, OVIIL.07, [TP65_ OVILO07,
AJICKTPOIUTHIECCKOM Auicconuanui. OCOOEHHOCTH B3aMMOICHCTBUS OK 03, I1P69_ OVIL.07,
KOHIIEHTPUPOBAaHHOW CEpPHOM M a30THOM KHUCIOT € MeTaljaMH. OK 04, I1P610_ OVIL07,
OcHOBHBIE CTOCOOBI TONyYeHUs KHCIAOTH. (OCHOBaHHA Kak OK 05, I[1P611_ OVIIL.07
DJICKTPOJUTEL, WX KIAcCH(UKAITUSA 110 PA3THYHBIM ITPH3HAKAM. OK 06, JIP2, JIP3,JIP9, JIP13,
XHUMHUYECKHE CBOMCTBA  OCHOBaHMI B CBETC Teopuu OK 07, JIP20, JIP24, JIP25, JIP26,
SJIEKTPOJIUTUYECKON AUCCOLMalnU. Pa3nokeHue HepacTBOPUMBIX B OK 08 JIP27, JIP28, JIP29, JIP34
Bozie ocHOBaHWi. OCHOBHBIE CIIOCOOBI MOTyYeHHs] OCHOBaHUH. MP2, MP4, MP7, MPS,
Comn kak 3iexTpoiauTsl. Conu cpeaHue, KHUCIbIe U OCHOBHBIC. MP9, MP16, MP21,
XUMHYECKH CBOWCTBA COJIEW B CBETE TEOPUH IIEKTPOIUTHUECKOU MP22, MP26, MP28,
muccormarnyn. CriocoObl monmydeHwst coieil. ['mapomms comeid. MP30, MP46
Coneobpazyromue u HecoeoOpasyromue OKcHasl. (OCHOBHEIE,
am(pOTepHbIE M KHUCIOTHBIC OKCHIBI. 3aBUCUMOCTh XapakTepa
OKCH/Ia OT CTENEeHW OKWCIEHHUS OOpa3yIoIero ero MeTajuia.
XUMHUYECKHE CBOWCTBA OKCUIOB. [lonyueHne oKCuaoB.
XapakTepuCTHKa COCTaBa, CTPOCHHs, CBOWCTB, IONYYCHHUS U
MIPUMEHEHHUSI OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COCIUHCHUIMA:
OKCUJOB, KHUCIOT, OCHOBaHMK U coneid. HomeHnknatypa
HEOPraHWYECKUX BENIeCTB. ['eHeTHuecKass CBsI3b HEOPTaHMYECKHUX
BEILIECTB, MPUHAISKAIINUX K PA3IMYHBIM KJIaccaMm.
IIpodeccnonanbHO-OPUEHTHUPOBAHHOE COAEPKAHME 2/0
DU3NKO-XUMUUECKAE  CBOMCTBA  HEOPraHWYECKUX  BEIIECTB. 2/0 OK 01, [1P63_ OVIL.07, ITP64
XYUMHUYECKHE CBOHCTBA OCHOBHBIX KJI4CCOB HEOPraHUYECKHUX OK 02, OVIIL.07, [TP65 _ OVILO07,
BemiecTB (OKCHIOB, THIAPOKCHIOB, KHCIOT, COJed © Jp.). OK 03, I1P69_ OVIL.O07,
3aKOHOMEPHOCTH B W3MEHEHHUH CBOWCTB IIPOCTHIX BEIIECTB, OK 04, I[1P610_OVIIL.07, I1P611
BOJIOPOJHBIX COSAMHEHMH, BRICIITUX OKCUIOB U TUJPOKCHIIOB. OK 05, OVII.07
OK 06, JIP2, JIP3, JIP9, JIP13,
OK 07, JIP20, JIP24, JIP25, JIP26,
OK 08, JIP27, JIP28, JIP29, JIP34
MP2, MP4, MP7, MPS,
MP9, MP16, MP21,
MP22, MP26, MP28,
MP30, MP46
B ToM 4nciie mpakTHYECKUX M J1a00PATOPHBIX 3aHATHH 14/8
[Ipaktuueckoe 3anstue Nel(0,11. «DuU3MKO-XUMUYECKHUE CBOWMCTBA 4/0 OK 01, [1P66_ OVIL.07, ITPGY
HEOPTaHUYECKUX BEIIECTBY OK 02, OVILO7, ITP610




[IpakTnueckoe 3anarue Nel2. «CocraBneHue ypaBHEHHH peaxiui 2/0 OK 03, OVIIL.07,
Ha THUAPOIIN3 COJICH. OK 04, JIP23, JIP25, JIP28,JIP29,
OK 05, MP1, MP4, MP12, MP16,
OK 06 MP21, MP30, MP33,
MP38
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COlePIKaHNe 8/8
Jlaboparoproe 3anarue No7. «Peakuu MOHHOTO OOMEHa. 2/2 OK 01, I1P63_ OVIL.07, ITP65
OK 02, OVIL07, [IP66_ OVIL.07,
JlaGoparoproe 3ansaTHEe Ne8«KadyecTBeHHBIC peakiui Ha Cyibdar -, 2/2 OK 03, P68 OVILO07, [TP610
KapOOHAT-, CHIIMKAT- M XJIOPH]T - AaHHOHED» OK 04, OVIL.07,I1P611_ OVIL.07
OK 05, JIP12, JIP13,J1P20, JIP23,
OK 06 JIP27, JIP29
OK 09 MP2, MP3, MP4, MP7,
MPS§, MP9, MP10, MP13,
MP16, MP21, MP30,
MP33, MP46
Jlabopatoproe 3anatue No9. «BzaumMoOJeHCTBHE METAUIOB C 2/2
KHCIIOTaMn
Jlaboparoproe 3anarue Ne 10 «Peakuuu rugponmsay. 2/2
Tema 2.6 Copepxanue 16/0
XuMHuYeckne peakuun. | Xumuueckas peakius. Kiaccudukanus XUMUYECKUX PEaKIUil B 4/0 OK 01, I1P63_ OVIL.07, 11P64
CkopocTh XMMHYECKOH | HEOPraHWYECKOH M OpPraHW4ecKOW XHMHHU. 3aKOH COXPaHCHHUS OK 02, OVIIL.07, ITP65_ OVILO7,
peaknuuu. XMMHYECKOE | MacChl BEIIECTB, 3aKOH COXPAHCHUS M MPEBPAICHHUS SHEPTHU TPU OK 03, [1P69  OVILO7, [1P610_
paBHOBecHE XUMHUYECKHX peakuusax. CKOpOCTh PEAKIMH, €€ 3aBUCUMOCTH OT OK 04, OVILO07, [1IP611 _
paznuuHbiXx  ¢akTopoB. OOpaTtumbie peakiuu. XHUMHUYECKOES OK 05, OVILO07,
paBHOBecue. (DakTOphI, BIUAIONINE HAa COCTOSHHUE XHMHYECKOTO OK 06, JIP2, JIP3, JIPY, JIP13,
paBHoBecus. Ilpunnun Jle-Illatense. IIOHATHS: «OKUCIUTENBY, OK 07, JIP20, JIP24, JIP25, JIP26,
«BOCCTAaHOBHUTEIbY, «OKHCJICHHUEY, «BOCCTaHOBJICHHUE, OK 08 JIP27, JIP28, JIP29, JIP34
«OKHCIUTEIIbHO-BOCCTAHOBUTEIHHBIC peaxkuum. Tumst MP2, MP4, MP7, MPS,
XUMUYECKUX peakuuid MO0 M3MEHEHUIO CTENEHU OKHUCICHHS MP9, MP16, MP21,
XHUMHYECKHUX SJIEMEHTOB. MP22, MP26, MP28,
MP30, MP46
B ToM unc/ie NpaKTHYeCKUX U J1a00PATOPHBIX 3aHATHH 12/0




[Ipaktuueckoe 3ausitue Nel3. «BnusHue pa3nuuHbIX (PaKTOPOB Ha 2/0 OK 01, [1P66_ OVIL.07, ITP69
CKOPOCTb XUMHUYCCKOMN PEaKITHI. OK 02, OVIIL.07, I[1P610_OVIIL.07
OK 03, JIP23, JIP25, JIP28,J1P29,
[Ipaktuueckoe 3anstue Ne 14. Pacder ckopocTelt XUMHUYECKOM 2/0 OK 04, MP1, MP4, MP12, MP16,
peakuuu. OK 05, MP21, MP30, MP33,
I[Tpaktrueckoe 3ausatue Ne 15,16. «Cocrapienune ypapuenuii OBP 4/0 OK 06 MP38
METOZOM 3JIEKTPOHHOTO OanaHcay.
[Tpaktuueckoe 3anarue Ne 17,18. CocraBnenue ypasaenuit OBP 4/0
METOAOM 3JIEKTPOHHO-HOHHOIrO OajaHca.
Tema 2.7 JAupaKkTuyecKue eIMHULBI, COiePKaHNe 6/4
Kunernyeckue Xumuyeckre peakuun. Kiaccupukanms XUMHUUECKUX PEaKIHid: Mo 1/0 OK 01, OK [1P63_ OVILO7, [1P64
3aKOHOMEPHOCTH ¢azoBoMy coctaBy (TOMOT€HHBIE W TETEpPOT€HHBIE), 10 02, 0K 03, | OVYILO7,IIP65 OVYILO7,
NPOTEKAHUS XUMUYECKHUX | HICTIOIb30BaHUIO KaTanam3aTopa (kaTamuTHYECKHE u OK 04, OK | IIP66_OVILO7, [1P610_
peaxkuuii HEKATAIUTUYECKUEL). 05, OK 06, OVII.07,
CKOpOCTh peaklyu, €€ 3aBHCUMOCTh OT Pa3IUYHBIX (AaKTOPOB: OK 07, OK I1P611_ OVILO7,
OPUPOIBl PEATHPYIONINX BELIECTB, KOHUEHTPALMH PEarupyrouIux 08, OK 09 [1P612_ OVIIL.07
BemiecTB, TemmepaTypsl (mpaBwio Bant-lT'odda), mromanm JIP2, JIP3,JIP9,
PEAaKUMOHHOW TMOBEPXHOCTH, HaIW4Ms KataiuzaTopa. Poib JIP13,JIP20, JIP24, JIP25,
KaTaJIn3aTOPOB B IPUPOJIE U MPOMBILLJICHHOM MPOU3BOACTBE. JIP26, JIP27, JIP28, JIP29,
JIP34
MP2, MP4, MP7, MPS,
MP9, MP16, MP21,
MP22, MP26, MP28,
MP30, MP46
IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COleP:KAHNE 1/0
OHeprus akTUBalMU. AKTUBHPOBAHHBIN KomIulekc. KaramusaTopsl OK 03 [MP61_ OVILO7, I1TP63 _
1 Kartanu3. Poip Karanm3aTOpoB B IPHPOJE U MPOMBIIUICHHOM OVII.07,
MPOU3BOJICTBE. JIP12, JIP13, JIP26, MP11,
MP38, MP39, MP46
B TOoM 4nciIe TPAKTHYECKUX U J1a00pPATOPHBIX 3aHATHH 4/4




JlaGoparoproe 3amstTe Nell. «OmnpenencHue 3aBUCUMOCTH
CKOPOCTH PEaKIH OT KOHIEHTPAINH PearupyrofX BEIIEeCTB.

2/2

Jlabopatopuoe 3amstue Nel2. «OmpenereHue 3aBUCUMOCTH
CKOPOCTH PEAKIIUU OT TEMIIEPATYPhD).

2/2

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

T1P63_ OVILO07,
IIP65_ OVILO7,
[IP66_ OVILO7,
TIP68_ OVILO07,
IP610_OVYILO7,
IP611_OVYILO7, TIPG12_
OVI1.07
JIP12, JIP13,JIP20,
JIP23,7IP27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
TIP63_ OVILO07,
IIP65_ OVILO7,
[IP66_ OVILO7,
TIP68_ OVILO07,
IIP610_OVYIL07,
IP611_OVYILO7, TIP612_
OVIL.07
JIP12, JIP13,JIP20,
JIP23,7IP27, JIP29

Tema 2.8

I[I/ILIaKTI/I'leCKHe CIUHUIDbI, COACPKAHUC

12/2




TepmognnamMmuyeckue
3aKOHOMEPHOCTH
NPOTEeKAHUA XUMHYECKHX
peaxkumii. PapHoBecne
XHUMMYECKHMX pPeaKkuuii

Knaccudpukanms XMMUYECKUX PEakUuil: Mo TeroBoMy 3¢ddekty OK 01, OK [1P63_ OVILO7,
(3x30TEpMHUUECKHE,  JHIAOTEPMHUYECKHE), TI0  OO0paTHUMOCTH 2/0 02, OK 03, [1P64_OVIIL.07,
(oOpatumele U HeoOpartumble). TermoBeie 3hHEKTH XUMHUSCKHUX OK 04, OK I[1P65_OVIIL.O07,
peakuuii. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh PEaKIUi. 05, OK 06, I[IP69_ OVIL.O07,
XUMHYECKOE pPABHOBECHE M €ro CMEIICHHE 1107 JeHCTBHEM OK 07, OK I[1P610_OVII.07,
pa3nuuHbIX (HaKTOPOB (KOHIIEHTPALMsl PeareHTOB WIIM IPOTYKTOB 08, OK 09 I1P611_ OVII.07,
peaknuy, AaBiCHUE, TEMIeparypa) Uil CO3AaHUsl ONTHMAIBHBIX I1P612_ OVIL07,
YCJIOBHM ITPOTEKaHUS XUMUUECKUX ITPOLIECCOB. JIP2, JIP3,JIP9,
[Toustne 00 »HTANBNMHM W SHTponMu. DHeprus [mbOca. 3akoH JIP13,JIP20, JIP24, JIP25,
I'ecca u cnencTBuUs U3 HETO. JIP26, JIP27, JIP28, JIP29,
JIP34
MP2, MP4, MP7, MPS,
MP9, MP16, MP21,
MP22, MP26, MP28,
MP30, MP46
IIpodeccnoHATILHO-OPUEHTHPOBAHHOE COleP:KaHHE 2/0
Ponp cmemeHuss paBHOBecHS B TEXHOJIOIMUYECKHX Mpoleccax OK 03 I[1P61_ OVIL.O07,
METaJUTyprUUeCKOro MIPOU3BOICTBA I[IP63_ OVIL07, JIP12,
JIP13, JIP26, MP11,
MP38, MP39, MP46
B ToM unciie npakTHYeCKUX W J1a00pPaATOPHBIX 3aHATHH 8/2
[paktuueckoe 3ansartue Ne 19. [Ipunnun Jle Ilarense. Bnusaue 2/0 OK 01, OK [MP66_ OVILO7,
pa3nu4HbIX (DaKTOPOB HAa H3MEHEHHWE DPAaBHOBECHS XHUMHYECKHX 02, OK 03, [1P69  OVILO7,
peaxuui. OK 04, OK I1P610_ OVIL.07
05, OK 06 JIP23, JIP25, JIP28,JIP29,
MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
[MpakTuueckoe 3anstue Ne 20,21.«Pacuer TerioBoro sddekra 4/0 OK 01, OK [1P66_ OVIL.07,
XUMHUYECKOM peakuu W  CaMOIIPOM3BOJNBHOTO  NPOTEKAHHSA 02, OK 03, [1P69  OVILO7,
peakuuin OK 04, OK I1P610_ OVIL07,
05, OK 06 JIP23, JIP25, JIP28,JIP29,
MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
IIpodeccnoHaATbHO-OPUEHTHPOBAHHOE COlEeP:KaHHE 2/2




JlaGopatopuoe 3ansitie Nel3. «M3ydeHue BIUSHHSA Pa3IUUYHBIX 2/2 OK 01, OK [1P63_ OVILO7,
(hakTOpPOB Ha CMEIICHNE XHMHYECCKOTO PABHOBECHSD. 02, OK 03, I[1P65_OVIL.O07,
OK 04, OK [1P66_ OVIIL.07,
05, OK 06 I[1P68_ OVIL.O07,
I[1P610_OVII.07,
[1P611_OVIIL.07, I1P612
OVIILO07
JIP12, JIP13,J1P20,
JIP23,J1IP27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 2.9 JAupakTuyeckue eTUHUIIBI, COIEPKAHUE 20/6
Meranabl. Hemeramubl. | Metamnsl. [lonoxenue MeTamwioB B IlepHOAMUECKOll  cucTEME 2/0 OK 01, OK I1P63_ OVILO07,
O6mmue cnocoobl xumuueckux  snementoB  JI.M.  Mengeneesa. OcobGeHHOCTH 02, OK 03, I1P64_ OVILO07,

IO Ty4eHHUsI META/LJIOB CTPOGHHS DJIIEKTPOHHBIX 000JOYeK aToMOB MeTauioB. OOmue OK 04, OK I[1P65_OVIL.O07,
(usnueckue CBOIiCcTBa METaJIIOB. CnaBbl METaJLIOB. 05, OK 06, I[1P69_ OVIL.O07,
ONEeKTPOXUMUYECKUI psJ HANpsHDKEHUH MeTauioB. XUMHUYECKHe OK 07, OK IMP610_ OVIL.07,
CBOWMCTBa BaXKHEHIIMX METAIJIOB (HATPHHA, KallMi, KaJbIIHid, 08, OK 09 I[1P611_ OVIIL.07,
MarHwii, ATFOMIUHAN, IIUHK, XPOM, JKeJIe30, MeZlb) U UX COeTMHEHUI. [1P612_ OVIIL.07,
OO0mue crocoObl MmosyueHusl MeTa/uioB. [IpuMeHeHne METallJIoB B JIP2, JIP3,JIP9,
OpiTy u TexHmke. Hemeramnpl. [lomokeHue HeMmMeTalUIOB B JIP13,JIP20, JIP24, JIP25,
[lepuonnueckoit  cucreme  xumuueckux  anemeHtos .. JIP26, JIP27, JIP28, JIP29,
MeHnieneeBa 1 0COOCHHOCTH CTPOCHHS ATOMOB. JIP34
Ou3nyecKre CBONCTBA HEMETAUIOB. AIIOTPONHS HEMETaIOB (Ha MP2, MP4, MP7, MPS,
puMepe KHCIopoja, cepbl, dochopa u yriepona). XuMHIECKHE MP9, MP16, MP21,
CBOICTBAa BaXHEHIINX HEMETAUIOB (TajJOTre€HOB, CEphI, a30Ta, MP22, MP26, MP28,
docdopa, yriepoma M KpeMHHS) U UX COCAUHEHHUH (OKCHIOB, MP30, MP46
KHCIIOPOJICOIEPIKAIIHUX KUCIIOT, BOJIOPOIHBIX COSIMHEHHUH ). MPS8, MP9, MP16, MP21,
[IpuMeHeHne BaXKHEHIIIMX HEMETAIIIOB U UX COEIMHEHUH. MP22, MP26, MP28,

MP30, MP46
IIpodeccnoHATILHO-OPHEHTHPOBAHHOE COlePKaHNe 2/0
JlaTh XapaKkTepuCTHKY dJeMeHTaM (cepebpo, Meb, aTIOMUHUIT) KakK 2/0 OK 03 P61 _OVILO7, ITP63 _

METaJlJIaM C BBICOKOH 3JIEKTPOIPOBOTHOCTHIO. 3JHAYEHHE METANJIOB
U HEMETAUIOB B MPUPOJIE U >KU3HENEATEIBbHOCTH 4YEJIOBEeKa U
oprann3MoB. Kopposuss MeTauioB: BUABI KOPPO3WH, CIOCOOBI

OVYILO7
JIP12, JIP13, JIP26
MP11, MP38, MP39,




3alMUThl MCTAJIJIOB OT KOPPO3UH. I’ICpHaSI " OBCTHAA MCTAJLTYpPIrus.
HpaKTI/I‘IeCKOC IIPUMCHCHUEC OJICKTPOJIU3a JUIA TMOJIYYCHU L
IICJIIOYHBIX, IICIOYHO3CMEIBHBIX MCTAJZIOB U aJIFOMHUHHUS. Crexiio u
CHUJIMKAaTHasd NPOMBINIJICHHOCTD.

MP46

B ToM 4mciie npakTHYeCKUX W J1a00PATOPHBIX 3aHATHH 16/6
IIpodeccnoHaAILHO-OPUEHTUPOBAHHOE COEpP:KaAHUE 6/6
Jlabopatoprnoe 3anstue Nel4. «KauyecTBeHHBIE peakUWd Ha 2/2 OK 01, OK [1P63_ OVIL.O7, ITP6S5_
KAaTHOHBI METAJIJIOBY. 02, OK 03, OVIIL.07, [TP66_ OVIL.07,
Jlaboparoproe 3amstre Nel5. «Kopposust MeTauioB U CIOCOOBI 2/2 OK 04, OK | IIP68 OVIIL.O7, [1PG10
3aIHUTHI OT KOPPO3HM. 05, OK 06 OVIIL.07, [TP611_
Jlabopatopuoe 3amsatue Nel6. «MccnemoBanme Qu3HYECKUX U 2/2 OK 09 OVILO7,
XUMHUYECKHUX CBOWCTB METAIIIOB U HEMETALIOBY. JIP12, JIP13, JIP20, JIP23,
JIP27, JIP29
MP2, MP3, MP4, MP7,
MPS§, MP9, MP10, MP13,
MP16, MP21, MP30,
MP33, MP46
[IpaxTnueckoe 3ausaTie Ne22 Pemenue 3anad o teme «MeTamsl U 2/0
HEMETAITBD) [1P66_ OVIL.07,
[Ipaktiueckoe 3amstme No23,24. llomydeHne THIPOKCHUIOB 4/0 [1P69  OVILO7,
ATFOMUHHS ¥ [TMHKA U UCCJIEJOBAHUE X CBOWCTB I1P610_OVIIL.07,
[IpakTuueckoe 3ausTue No25. BrusHue JIETHPYIOMUX 3JIEMEHTOB 2/0 JIP23, JIP25, JIP28,JIP29,
Ha CBOWCTBa, pacumdpoBKa MapoK JerupoBaHHOU ctamu (Mo, V, MP1, MP4, MP12, MP16,
Cr, B, Si) OK 01, OK MP21, MP30, MP33,
[Ipaktrueckoe 3ansaTue Ne 26. BiusHue IerHpyrONIMX 3IEMEHTOB 2/0 02, OK 03, MP38
Ha CBOMCTBa, paciM(poBKa Mapok JerupoBanHoi cramu (Ni, Ti, OK 04, OK
Co, W, Mn) 05, OK 06
Tema 2.10 Coaepxanue 4/0
XHuMHS M JKM3Hb Ponp xuMum B 00Oecrie4eHWH SKOJIOTHUYECKOHN, IHEPTeTUYECKOH U 4/0 OK 01, [1P61_OVILO7, I1P63
MUIIeBOH 0€30MacHOCTH, pa3BUTUU MenuiuHbl. lloHsATHE O OK 02, OVIIL.07, [TP65  OVILO07,
HAay9YHBIX METOJaX IIO3HAHUS BEIIECTB W XUMHUYECKHX PEaKIIH. OK 03, P69 OVILO07, ITP610
[IpencraBnenust 06 o0MIKX HAYYHBIX NPUHLMUIAX MPOMBIILICHHOTO OK 04, OVILO07,I1P611_OVIL.O7
MOJYYEHUs] BaXKHEUIIMX BeliecTB. UYenoBeK B MHUpE BELIECTB U OK 05, JIP2, JIP3, JIPS, JIP9,
MaTepUaoB: Ba)KHEUIIIHE CTPOUTEIbHBIE MaTepuabl, OK 06, JIP12, JIP13, JIP20, JIP22,
KOHCTPYKIITMOHHBIE ~MaTepHajbl, Kpackd, CTEKJIO, KEepaMHKa, OK 07, JIP23, JIP24, JIP25, JIP26,
MaTepuaybl s DJIEKTPOHUKH, HaHOMAaTEpHalbl, OPraHUYECKUE W OK 08, JIP27, JIP28, JIP29, JIP32

MHHCPAJILHBIC y;[06peHI/m. Xumus u 3A0POBLC YCJIOBCKA: IIpaBHJid

MP1-MP8, MP10, MP11,




WCIIOJTb30BAHUS JICKaPCTBEHHBIX Mperaparos, MpaBuiia
0e30IacHOr0 HWCITOJIB30BAHMS IPENapaToB OBITOBOW XHMHH B
[IOBCEHEBHOH JKHU3HU.

MP13, MP16,
MP21,MP22, MP24,
MP26, MP28, MP30,
MP33, MP39, MP45

IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COlePIKaHNe 2/0
Pemrenne nmpakTHKO-OpHEHTHPOBAHHBIX TCOPETHUSCKUX 3aIaHUN HA 2/0 OK 03 I[1P61_OVIL.07, ITP63
CBOKMCTBA, cCOCTaB, TOJNy4YeHHEe U O€30MMacHOE WCIIOIL30BaHUC OVIIL.07,JIP12_OVIIL.O7
Ba)XHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAaKTUYECKOH JIP13, JIP26, MP11,
JIEITEIbHOCTH YEJIOBEKA. MP38, MP39, MP46
OO0mme TpencTaBIeHUS O MPOMBIIUICHHBIX CHOC00aX MOTyYeHUS
XUMHUYCCKUX BEHIECTB (HAa TMpUMEpe MPOU3BOACTBA CEPHOM
KHCJIOTHI).
[IpobaemMa 0TX010B M TOOOYHEIX MPOIYKTOB.
Pa3nen 3. UccneqoBanne U XUuMUYeCKHii aHAIN3 00bEeKTOB TeXHOChepbI 12/4
Tema 3.1 JAupakTuyeckue eJMHUIbI, COEPKAHUE 6/2
XuMu4yeckuii aHaau3
TeXHUYECKHIi BOIbI XUMUYECKHIA ~ aHATU3  TEXHUYECKMd  Boapl.  HasHaueHue 1/0 OK 01, OK I[1P61_OVIL.07, ITP63
TeXHUUYECKOM BOJBI. TpeOoBaHUs K TEXHUYCCKOM BOJIE 1O IpyIam 02, OK 03, OVIIL.07, ITP65 _ OVYILO7,
MOTPeOIEHMSL. OK 04, 0K | IIP69 OVIILO7, [1PG10
KadecTBO TexHMUYECKON BOIBI Pa3HBIX BUIOB. XUMHUUYECKUN aHAIN3 05, OK 06, OVIL.07,I1P611_ OVIL.O7
U TPOU3BOJCTBCHHBIA KOHTPOJh COCTaBa TEXHUYECKOW BOJIBI. OK 07, OK | JIP2, JIP3,JIPS, JIP9,JIP12,
CyurHocTh METOAA TUTPOBAHUSL. 08, OK 09 JIP13,J1P20, JIP22,JIP23,
JIP24 JIP25, JIP26,J1P27,
JIP28,J1P29, JIP32
MP1, MP2, MP3, MP4,
MP7, MP§, MP10, MP11,
MP13, MP16,
MP21,MP22, MP24,
MP26, MP28, MP30,
MP33, MP36, MP39,
MP45
IpodeccnonanbHO-OPUEHTHUPOBAHHOE COAEPKAHME 1/0
AHanu3 TEXHWYECKOW BOJBI HA KECTKOCTh M APYTHE MOKa3aTelH. OK 03 P61 _OVILO7, ITP63 _

Kucnornocts u 1menouHocts Boapl. OmpeneneHue oO0wmeH u
CBOOOJHOH LIETIOYHOCTH (KHCIOTHOCTH) METOAOM TUTpoBaHus. pH

cpeibl U MeTo/bl €€ onpejieneHust. JKeCTKOCTh BOAbl U METOJbI €€

OVIIL.07, JIP12, JIP13,
JIP26, MP11, MP38,




OTIPEIICICHHUS. MP39, MP46
B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA 4/2
[Ipaktnueckoe  3amsate Ne 27. CrnocoObl  BhIpaKEHHS 2/0 OK 01, OK [1P65_ OVIL07, ITP69
KOHIEHTpAllM  pacTBOpPOB: MaccoBas JOJS PacTBOPEHHOIO 02, OK 03, OVIL07, [IP610_
BEIIIECTBA, MOJIIPHAS U MOJISITbHAST KOHIICHTPAITHH. OK 04, OK OVII.07,
05, OK 06 JIP23, JIP25, JIP28,JIP29,
MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
IIpodeccnoHANTBHO-OPHEHTHPOBAHHOE COACPKAHME 2/2
Jlaboparoproe 3amsitue Nel7. «Ompenenerne oOIMIEH KECTKOCTH 2/2 OK 01, OK I1P63_ OVIL.07, ITP65
BOJbl METOAOM TUTPOBAHUSM. 02, OK 03, OVIIL.07, [TP66_ OVIL.O07,
OK 04, 0K | TIP68 OVIL07, [TP610_
05, OK 06 OVILO07, [1IP611
OVILO07, JIP12,
JIP13,J1P20, JIP23,J1IP27,
JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 3.2 JAupakTudeckue eIMHULBI, COePKaHNE 6/2
XUMHYECKUH aHAJIN3
BO3yXa XUMUYECKHd CcOCTaB aTrMoc(epHOro BO3ayXa, BO3lyxa pabouei 1/0 OK 01, OK [IP61_OVIL.07, ITP63
30HBl. Bpennele BemectBa M NPUMECH B BO3AYXE JKHIBIX 02, 0K 03, | OVYILO7,I1P65 OVYILO7,
MOMEIIEHHUH, B Bo3ayxe paboueil 30Hpl. HopMaTuBHBIE JOKYMEHTBHI. OK 04, OK I1P69  OVILO7, [1P610_
ITocnencTBust BO3ACHCTBUS BBHICOKON KOHIIEHTPAIMH YTJIEKHUCIOTO 05, OK 06, OVIL.07,I1P611_ OVIL.O7
ra3a Ha OpraHu3M 4esioBeka. MeponpusaTHs 0 CHKEHHUIO YPOBHSA OK 07, OK JIP2, JIP3, JIPS, JIP9,
3arpsi3HEHHOCTU BO3yXa UCCIEyEMON KOMHATBI. 08, OK 09 JIP12, JIP13,JIP20,

JIP22,JIP23, JIP24,JTP25,
JIP26,JTP27, JIP28,JTP29,
JIP32
MP1, MP2, MP3, MP4,
MP7, MP8, MP10, MP11,
MP13, MP16,
MP21,MP22, MP24,
MP26, MP28, MP30,




MP33, MP36, MP39,

MP45
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COlePIKaHNe 1/0
Pemrenne nmpakTHKO-OpHEHTHPOBAHHBIX TCOPETHUSCKUX 3aJaHUN HA OK 03 I[1P61_OVIL.07, ITP63
pacuer KOJMYECTBA BEILECTBA, KOHIEHTPALM BPEAHBIX NpUMeEcEn OVIL07, JIP12, JIP13,
B aTMOC(EPHOM BO3yX€ U BO3AyXE MOMEICHHH. JIP26, MP11, MP38,
MP39, MP46
B Tom unciie npakTHYECKUX U J1a00PATOPHBIX 3aHATHIA 4/2
[IpakTnaeckoe 3ansTHe Ne28. ['mrueHmdeckas OIEHKA CTETICHH 2/0 OK 01, OK I[1P65_ OVIL.07, ITP6Y
3arpsi3HCHMSI BO3AyXa IIOMEIIECHUS Ha OCHOBE COIOCTaBIICHUSA 02, OK 03, OVIIL.07, ITP610
KOHIEHTpallM  JUOKCHJA  YIJiepofa C  COOTBETCTBYIOIIMM OK 04, OK OVIIL.O07,
TUTHEHUYECKUM HOPMAaTUBOM. 05, OK 06 JIP23, JIP25, JIP28,J1P29,
MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COACPKAHME 2/2
JlaGoparopuoe 3amstue Nel8. «OmnpeneneHue coaepKaHus 2/2 OK 01, OK I1P63_ OVIL.07, ITP6S
YIVIEKUCIIOTO T'a3a B BO3yXe IIOMEILEHHUS 3KCIIPECC-METOIOM. 02, 0K 03, | OVYILO7,I1P66 OVYILO7,
OK 04, 0K | IIP68 OVYIILO7, [1PG10
05, OK 06 OVIL07, JIP12,
JIP13,J1P20, JIP23,J1P27,
JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
IIpomeskyToUyHasi aTTeCTAUMA 3a4€T C OLEHKOM -
Bcero: 148/36




3.3 IlepeyeHb 1a00pPaTOPHBIX H MPAKTHYECKUX 3aHATHH

TemMbl 1a00paTOPHBIX M (MJIM) NPAKTHYECKUX 3aHATHH

KpaTtkoe conep:xanmne/ onucanue (nejb padoThbl)

CrnenunaJIn3upoBaHHoOe 000py10BaHHe,
TeXHHYeCKHEe CPeCTBA, MPOrPaMMHOE
obecneyenue (Ipu He0OXOAUMOCTH)

Paznen 1. OPTAHUYECKAS XUMUSA

IIpakTH4yeckne 3aHATHUSA

[IpakTuueckoe 3aHATHE Nel.

OpraHUYCCKUX BCIICCTBY»

«HomeHnknarypa

CocraBneHue TMOJMHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(hopMya OpraHMYecKHX BEIECTB OTAEIBbHBIX KIAcCOB,
UCTIONB3Ys. WX Ha3BaHUS 10 CHCTEMAaTHYECKOH W
TPUBHAIGHONH  HOMEHKJIAaType  (3TWJICH,  aleTHIIEH,
[IUIEepUH, (GeHos, (QopManbaerui, YKCycHas KHUCIOTa,
rmnuH). Pacdersr mpocTeiimeit GpopMynbl opraHHdecKoi
MOJIEKYITBI, ICXOJISl M3 3JIEMEHTHOTO cocTaBa (B %)

Henu paboThr:

Hay‘lI/ITBCﬂ COCTaBJIATh Ha3BaHUA OPraHMYCCKUX BCUICCTB
mo MmexayHaponHoit HomeHknatype (IUPAC) u crpouts
UX CTpYKTypHble (opmynbl. [IOHATE CBsI3b MEXAY
CTPOCHUEM MOJICKYJBI U €€ HA3BaHHUEM.

Ta6muma 1I.11. Menaeneesa, Tabauia
TOMOJIOTHYECKOT'O Psjia YIIIEBO0OPOIOB

IIpaktuueckoe 3anstue Ne2. «I'eHeTHYECKas CBSI3b MEXKAY
KJIacCaMH yTJIEBOIOPOJOBY

I'omomorus, m3omepust. [Ipencrasnenue o kiaccuukanum
OpraHHYeCKHUX BemecTB. HoMeHkIaTypa opraHndeckux
COCJMHEHHH (cucTeMaTHyecKast) 1 TPUBHAIIbHBIE
Ha3BaHMA.

Henn paboTsr:

CucremaTu3npoBaTh 3HaHMSA O TEHETHYECKOH CBA3U
MEXJy KjaccaMU OpraHMYeCcKHX coelrHeHuil. HayuuTbcs
COCTaBIATh YPaBHEHMs pEakUUd M OCYIIECTBIECHHS
LEMOYEK XUMUYECKHX NMPEBPALICHUH YIJIEBOAOPOAOB U UX
IPOM3BOJHBIX.

Ta6auua .M. Menaeneena, Tadiauia
TOMOJIOTHYECKOTO Psjia YIIIEBOJOPOOB

IIpakTrueckoe 3aHATHE Ne3. «Homenxmarypa
KHCJIOPOIOCOIEPHKAIUX OPTaHHMYECKUX COCTUHECHUI.

TpuBnanbHas U MeXIyHapOJIHAs HOMEHKIIATYypa,
XMMHYECKHE CBOWCTBA, CIOCOOBI OMYyYEeHHUS CIUPTOB U
(heHoI0B, KapOOHOBBIX KUCIOT U 3(QUPOB, aTbIETHIOB H
KETOHOB.

Henu paboTsr:

Brnaners HaBBIKAMH COCTaBJIEHUS! CTPYKTYPHBIX (HOpMYI
OpPraHWYECKUX COEIWHEHWH, WCIONb30BaTh IpaBUIIa
CHUCTEMAaTH4YeCKOM HOMEHKJIATYpbl IpH HX Ha3BaHUM.
OBnazieTh HaBBIKAMH PEIICHUS] NPOCTEHIINX XMMHUYECKUX
3amad.

Ta6muua .M. Menaeneesa, Tabauma
TOMOJIOTHYECKOTO Psijia YIJIeBOI0POIOB




[Ipaktudeckoe 3ansTue Ned. «Xumuueckue U (HU3MUECKUC
CBOMCTBaA KHCIIOPOIAOCOACPIKAIITIX OpraHUIECKUX
COEIMHEHHUI .

OrnpeneneHre Ka4eCTBEHHBIX Peakuii Ha OJHOATOMHBIE U
MHOI'0aTOMHBIE CIUPTHL. MccnenoBanne CBOMCTB
YKCYCHOH KUCJIOTBI.

Henu paboTsr:

HayuuThcs rcmonp30BaTh 3HAHUS O CTPOCHUU U
CBOMCTBaxX KUCIOPOJIOCOACPIKAIINUX COEAUHEHUN TSt
peUICHUS pPaCUETHBIX 3a71a4 U OCYIIECTBICHUS
XUMUYECKUX MPEBPAIICHUM.

Ta6muma J1.1. MenneneeBa, Tabaumna
TOMOJIOTHYECKOTO psijia YIIIEBOJOPOIOB

IIpaktuueckoe 3anstue Ne 5. ITosryueHue u cBOMCTBa
pacTBOpa YKCyCHOM KUCIIOTBI

HccnenoBanuie CBOWCTB YKCYCHOM KUCIIOTHI.

enp: HayuynThCs ONpPEnEsATh CBOMCTBA YKCYCHOM
KHCIIOTBI, OJITBEPKAATh XMMUYECKUE CBONCTBA
YPaBHEHUSMH PEaKINN

1. UccnenoBath XMMHYECKHE CBOHCTBA KapOOHOBBIX
KHUCJIOT Ha MPUMEPE YKCYCHOM (3TaHOBOM ) KHCIOTHI.
2.YMeTh NOATBEPkAATh IPOIeCcChl YPABHEHUSIMHU peakLni.

Ta6auua JI.1. Menaeneena, Tadiauia
TOMOJIOTHYECKOTO psijia YIIIEBOJOPOIOB

Pazgen 2. OBIIASA U HEOPTTAHUYECKASA XUMUA

[Ipaktuueckoe 3anstre Ne6. « OCHOBHBIE 3aKOHBI B XUMUU
U pacyeThl M0 YPABHCHUSIM XUMUYECKUX PEAKITUI.

OTHOCHUTENLHBIE AaTOMHAS U MOJICKYJIApHAasA MAacCChI.
Monspnas macca. KonruecTBo BerectBa. MaccoBasi 10715
BemiecTBa. 3akoH ABoraapo. MomspHBIi 00BEM ra3oB.
OTHOCUTENBHAS IIIOTHOCTh Ta30B. PacueTsl mo
YpaBHCHUAM XUMHUUYCCKUX pCaKHI/Iﬁ C UCIIOJIb30BAHHEM
MaccOBOM /101U BellecTBa, 00beMa (HOpMallbHbIe
YCIIOBHS1) Ta30B, KOJIMUECTBA BEILIECTBA

Iens:

1. HayuuThCst IPUMEHSTh CTEXHOMETPHUECKHE 3aKOHBI
JUIsl IPOTHO3WPOBAHMA MacChl U 00beMa MPOLYKTOB
peaxkyy B peabHbIX YCIOBHUIX IPOU3BOJICTBA.

Ta6muna «I1CXD JI.1. Mennaeneesay,
tabmuna «PacTBOPUMOCTH KHCIIOT,
OCHOBAHMI, COJICH.

[IpakTuueckoe 3anstue Ne7.
«/3yyeHne mNepUOAMYECKMX 3aKOHOMEPHOCTEH M UX
B3aHMOCBSI3U CO CTPOSHHEM aTOMOBY.

ITonoxxenue »snemeHToB B Ilepuoguyeckoil cucreme
XUMHUecKux anemeHToB [.J. MengeneeBa. OcoOEHHOCTH
CTPOCHHMS AIEKTPOHHBIX 000JI0UEK aTOMOB 3JICMEHTOR.
Iens:

CdopmupoBaTh yMEHUE BBISABISATH B3AUMOCBSI3b MEKTY
MOJIOKEHUEM XUMHUUYECKOro 31emMeHTa B [lepuoanueckoit
CHUCTEME, CTPOCHUEM €T0 aTOMa U XUMHIECKIMHU
CBOMCTBaMHU, a TaKXKe HAYYUTHCSI IPOTrHO3UPOBATH
(hopMyJIBI COeTMHEHNI HA OCHOBE 3aKOHOMEPHOCTEH.

Ta6muma «I1CXD JI.1. Menneneesay,
INEKTPOXUMHUECKHIA PSIT HATIPSIKCHUS
METaJToB, Tabnuia «PacTBOPUMOCTH
KHCJIOT, OCHOBAHHM, COJICI.




[Ipaktnueckoe 3anstue Ne 8,9. «Pemenwe 3amauy Ha
orpeJiesieHNe KOHLIEHTPAllui PacTBOPOBY

PactBopel.  Konmenrtpamus,  cnocoOsbl
KOHIIEHTPAIH PAaCTBOPOB.

Henm paboTel: Hayuntbes paccCYUTHIBATH KOHIIEHTPAITIIO
PacTBOPOB Pa3IMYHBIMU crIocoOamMu (MaccoBas A0,
MOJIIpHAsi KOHIIEHTPAIHS ), BBITIOIHATH OOPATHBIE PACUETHI
IUTSL IPUTOTOBJICHUS PACTBOPOB 33/IaHHOM KOHIIEHTPAIHIH,

OPUMEHSITH ()OPMYJIBI B MPAKTHUECKUX CUTYaLUsIX.

BBIpAXXCHUA

Taomuma «I1CXD JI.1. MenneneeBay.
DIIEKTPOXUMHYCCKHH PsII HATIPSKCHAS
METaJUIOB, TabynIa «PacTBOpUMOCTH
KHCJIOT, OCHOBaHUM, COJICI.

IIpaktuueckoe 3anstue NelO,11. «DusnKo-xMMHUYECKHE
CBOWCTBA HEOPTaHMUYECKUX BELIECTB

CocTtaBneHue ypaBHEHUH XUMHUYECKHUX peakLui ¢
Y4acTHEM IPOCTHIX U CJIOXKHBIX HEOPIaHUYECKUX BEILECTB:
METAJUIOB ¥ HEMETAJUIOB; OKCHIOB METAJIOB, HEMETAJIIOB
1 aM(OTEpHBIX JIEMEHTOB; HEOPTaHUIECKUX KUCIOT,
OCHOBaHU 1 aM(OTEPHBIX THAPOKCUIOB,;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.
Lenb paboTHI: HAYYUTHCS HA3BIBATh BEIICCTBA PA3IMIHBIX
KJIaCCOB BEILECTB 110 CHCTEMATU4YECKOM HOMEHKIAType, U
COCTaBIATH (POPMYJIBI XUMHUYECKHX BEIIECTB, ONPEAEIATH
MIPUHAJIEKHOCTD K KJIaccy

Taomuma «I1CXD JI.1. MennaeneeBay,
SIEKTPOXUMUUYECKUHN P HATTPSAKEHUS
METaJUIOB, TabymIa «PacTBOpUMOCTH
KHCJIOT, OCHOBAHHUM, COJICH.

IIpaktrueckoe 3ansTre Ne 12. «CocraBieHue ypaBHEHHI
peakLuil Ha TUAPOIIN3 COIED.

Hccnenoanue cpesl pacTBOPOB COJICH, 00pa30BaHHBIX
CWJIBHBIMH U CIIA0BIMU TIpOoTONUTaMU. V3ydeHne ux
peakuuii ¢ pacTBOpaMH MIETIOYN 1 KapOoHATa HATPHSL.
Lenu paGoTsr:

1.HayuunThcs cOCTaBIATh ypaBHEHHS THAPOIIN3a COJIEH;

2. HayuuThcs onpenensaTh THITHI THAPOIIN3a;

3.YMeTh NOATBEPKIaTh MPOLIECCHl YPAaBHEHUSIMH PEAKITHi.

Ta6muna «I1CXD JI.1. Menneneesay.
DIEKTPOXUMHUUYECKUN sl HAIPSIKEHUS
MeTaioB, Tabmuma «PactBopuMocTa
KHCIIOT, OCHOBaHHUM, COJICID.

[IpakTuueckoe 3ansaTe Ne 13. « BnusiHue pazanuHbIx
(hakTOpPOB Ha CKOPOCTh XUMUYIECKOH Peakum».

CKOpOCTh pEeaKIy, €€ 3aBHUCHMOCTb OT pa3IUIHBIX
(hakTOpOB. ObpaTtumblie pEeaKLuH. Xumudeckoe
paBHoBecue. (DakTOphl, BIHUAIONME HA  COCTOSHHE
xumuueckoro paBHoBecus. [Ipunuun Jle [laTense.

Iens:

1. HayuuThCsl pacCUMTHIBATH CKOPOCTh XHMHUYECKOM
peakIuuy;

2. Hayuuthcs onpenensats (akTophl, KOTOPBIE BIHUSIOT Ha
CMELICHUE PAaBHOBECHUE;

3.3aKkpenuTh YMEHUE ONpPENesiTh HAlPaBICHUE CMEIICHUS
XUMHUYIECKOTO PABHOBECHSI.

Ta6muma «I1CXD JI.1. Menneneesay.
DIEKTPOXUMHUYECKUH Psiji HAPSKECHHUST
MeTauioB, Tabnuna «PacTBopumocTu
KHUCJIOT, OCHOBaHUM, COJICH».

IIpaktuaeckoe 3anstre Ne 14. «Pacuer ckopocTeit
XUMUYECKOH peakuumy.

CKOpOCTh peakiuu, €€ 3aBHCHMOCTh OT pPa3IMnYHbBIX
(akTopoB. Ob6parumbie peakuuu. XuMungeckoe
paBHOBECHE.

Ta6muma «I1CXD JI.1. Menneneesay.
DIEKTPOXUMUYCCKUHN Psiji HAPSKECHHST
MeTa/uIoB, Tabnuia «PacTtBopumocTu




Lenn:

1. Hayuutbcst paccuuThIBaTh CKOPOCTh XUMHUYECKOH
peakuuy;

2.3aKperuisiTh  HaBBIKU
(hopMyIIBI TSI PacUEeTOB;

HCIIOJIB30BAaTh H606XOI[I/IMI)IG

KHCJIOT, OCHOBAHHH, COJICH».

IIpaktrueckoe 3anstre Ne 15,16. «CocraBienne
ypaBaenuit OBP MeTo0M 35eKTpoHHOTO OaniaHcay.

IToHATHA: «OKUCIUTENDY, «BOCCTAHOBUTEIND,
«OKHCJIEHHE», BOCCTAHOBIIEHUE», «OKUCINUTENBHO-
BOCCTAaHOBUTENBHBIE PEAKIIUK». TUIBI XUMUYECKUX
peaknuil 0 U3MEHEHHIO CTENICHH OKUCIICHUS XUMUIECKUX
3JIEMEHTOB.

1. YryOuTh 3HaHUS 10 cocTaBieHHIO ypaBHeHuit OBP
METOAOM 3JIEKTPOHHOT0 OanaHca;

2. VI3y4nTh 37€KTPOHHBINA METOJ COCTABICHUIO YPABHEHUI
OBP, mokasars ero npeumymiecTsa B GOpMHUpOBaHUH
YMEHHMH POrHO3MPOBAHUS HANPABIECHUS IPOTEKaHUS
OBP B pacTBOpax.

Tabmauna «IICXD JI.1. MeHneneeBay.
DNEKTPOXUMUYCCKHUI PsiJT HATIPSHKEHUS
MeTayioB, Tabnuia «PacTBopuMocTu
KHCJIOT, OCHOBAHHM, COJICH.

IIpaktuueckoe 3ansrue Ne 17,18. «CocraBneHue

ypaBHeHuit OBP MeTo10M 371K TPOHHO-HOHHOTO OaaHcay.

[ToHATHA: «OKUCIUTENDY, «BOCCTAHOBUTEIND,
«OKHCJICHHE», BOCCTAHOBJIEHHUE», «OKUCIUTENBHO-
BOCCTAaHOBUTEINBHBIEC PEAKIIUM». TUIBI XHMUYECKIX
peaknuil o U3MEHEHHIO CTENIEHH OKUCIICHUS XUMUIECKUX
3JIEMEHTOB.

1. YriyOuTh 3HaHUS 10 cocTaBlieHHIO ypaBHeHni OBP
METOZOM 3JIEKTPOHHO — HOHHOTO OajaHca;

2. 3y4uTh 2IEKTPOHHO — HOHHBIA METOJ] COCTABIIEHUIO
ypaBHenuit OBP, nmokasars ero npeumyIiecTsa B
(hopMHPOBaHUH YMEHHUH MPOTHO3UPOBAHMS HAPaBJICHUS
nporekanusi OBP B pacTBopax

Tabmauna «IICXD JI.1. MeHnneneepay.
ONEeKTPOXUMUYECKUH psii HAPSKEHUS
MeTaioB, Tabmuma «PactBopuMocTa
KHCJIOT, OCHOBAHHM, COJICH».

IIpaktrueckoe 3anstue Ne 19. [Ipunnun Jle Illatense.
Binsinue paznudHbiX (GaKTOPOB Ha U3MEHEHUE PAaBHOBECHS
XUMHYECKUX PEaKInil.

Tepmoxumudeckue ypaBHeHUs. OOpaTUMOCTH pPEAKITHil.
XUMHUYECKOE PAaBHOBECHE U €r0 CMEIICHUE TI0J1 IEUCTBUEM
pa3IMYHBIX (aKTOPOB (KOHIIEHTPALMS pPEareHTOB HWITH

MPOJAYKTOB PEaKIMH, JaBJICHHE, TeMmIeparypa) Jyis
CcCO31aHus OIITUMAJIBHBIX YCJIOBI/Iﬁ HpOTeKaHI/IH
XUMHYECKUX MPOIIECCOB.

Lens:

1. YrnyOuTh 3HAHHS MO BIUSHUIO PA3TUYHBIX (PaKTOPOB
Ha CMeIlleHNe PaBHOBECHS XUMUYECKUX PEaKIINN
2.Ilokazare npeumymecTsa npuHuumna Jle — [llarense
[IPH CMEIICHUH PAaBHOBECHSL.

Ta6muna «I1CXD JI.1. Menneneesay.
ONEeKTPOXUMUYECKUH PsiT HAPSKEHUS
METAJLIOB.




3. 3akpenuTb yMEHUs ONpeNeNaTh BIUsSHUE (aKTOpOB Ha
XMMUYECKHE PEaKIIHU.

IIpaktraeckoe 3anmstre Ne 20,2 1.«Pacder TemioBoro
3 dexra XuMIIeCKOH PeakIliy U CaMOIIPON3BOIHHOTO
MPOTEKAHUS PEaKII

Knaccudukamnms XuMHI9ecKUX peakinii: Mo TeII0BOMY
s dexty (FK30TepMUIECKHE, Y HIOTEPMUIECKHE), 10
oOparuMocTu (0OpaTuMbie U HeoOpaTUMEbIe). TermtoBbie
3 PEKTH XUMUIECKUX PEAKITHA.

Iens:

1.Hay4uThcst pacCUUTHIBATh KOHCTAHTY PAaBHOBECHSL.
2.YMeTh OIpeNeisITh CAMOIIPOU3BOIBHOE TCUCHHUE
peaknuu.

3.3aKkpenuTh YMEHUs paCCUUTHIBATh dHEpruto [ ub0ca.

Tabnmia — npuoKeHue
«TepMogmHAMUYIECKHE XaPaKTEPUCTHKH
HEKOTOPBIX BEIIECTBY, IPIIOKCHHE
«KOHCTaHTBI HECTOMKOCTH HEKOTOPBIX
KOMIUIEKCHBIX HOHOB)

[Ipaktruueckoe 3auarue Ne2?2 Perenue 3aiad mo TeMe
«MeTtautel 1 HEMETAJLIBDY

Meramiel u  Hemetawiel. IlonmokeHme MeTaaaoB U
HeMmeTauioB B Ilepuogumueckoil cHCTeME XUMUYECKHUX
anemenToB JI.M. Menneneena.

Iens:
1.13yuuts
METAJIIO0B.
2.0mo3HaBaTh OCOOEHHOCTH IIOBEJACHHMS META/UIOB W
HEMETAJUIOB B Pa3IUYHBIX Cpeax

3.3aKpenuTh HaBbIKYA HAIIMCAHUSI YPABHEHHUM peaklui u
pacUYETHBIX 3ajad.

0COOEHHOCTH KpUCTATUIMYCCKUX  PCIICTOK

Ta6muna «I1CXD JI.1. Menneneesay.
DIEKTPOXUMHUUYECKUN sl HANPSIKEHUS
METaJUIOB

IIpaktrueckoe 3ansitre Ne23,24. [Tomydenre THAPOKCUIOB
ATFOMUHUS U [IMHKA U UCCIIEIOBAHNIE UX CBOUCTB

N3ydeHue cBOMCTB r'MAPOKCHU/IA LIMHKA U alTFOMUHUA.
Iens:

1. Ilony4nuTh TUAPOKCHU]T LIMHKA U AIIOMUHUS U MPOBECTH
OTIBITHI, MOJATBEPKIAOIINE UX CBOMCTBA

2. IOATBEPANUTH CBOWCTBA YPAaBHEHHUSIMH PEAKITHIA.

Tabmuma «I1CXD JI.1. Menneneesay.
ONEeKTPOXUMUYECKUH PsiT HAPSKEHUS
METAJLIOB

IIpakTudeckoe 3ansaTre Ne25. BinusHue gerupyommx
3JIEMEHTOB Ha CBOMCTBA, pacn(poBKa MapoK
nerupoBanHoii ctaynm (Mo, V, Cr, B, Si)

dusnveckre 1 XMMUIECKHE CBOMCTBA METAJIIOB
Lens:
1.13yunts
METaJIJIOB.
2.YMeTh 1aBaTh XapaKTEPUCTHUKY 3asiBIIEHHBIM METaJIaM
o tabnmre [ICX3

3.3aKkpenuTh 3HAHWS 10  OKHCIIUTEIHHBIM U
BOCCTAaHOBHUTEIIHBIM CBOMCTBAM METAJUIOB.

0COOEHHOCTH KpUCTATUIMYCCKUX  PCIICTOK

Tabmauna «IICXD JI.U. Menaeneepay.
DNEKTPOXUMHUUYECKUN sl HAIPS>KEHUS
METAJLIOB

IIpakTudeckoe 3ansTre Ne 26. BiausiHue nerupyrommx
3JIEMEHTOB Ha CBOMCTBA, pacmr(poBKa MapoK
nerupoBannoii ctanu (Ni, Ti, Co, W, Mn)

du3nyeckue 1 XUMHUYCCKUE CBOMCTBA METAILIOB

Iens:

1.13yunts
METaJUIOB.

0COOEHHOCTH KpUCTAUIMYECKUX  PCIICTOK

Tabauna «IICXD JI.U. Menaeneesay.
DIIEKTPOXUMHUYIECKHH PsIJT HATIPSKCHUS
METAII0B




2.YMeTh 1aBaTh XapaKTEPUCTHUKY 3asiBIICHHBIM METaJLIaM
o tadumumie [ICXD

3.3aKkpenuTh 3HAHMS 110  OKHCIIUTEIHHBIM H
BOCCTAHOBUTEJILHBIM CBOMCTBAM METAJIIOB.

[Ipaktnueckoe 3anatue Ne 27. CrocoObl BbIpaKEHHS
KOHLIEHTPAIMK PACTBOPOB: MaccoBasi [0JII PACTBOPEHHOI'O
BEIIIECTBA, MOJISIPHAS U MOJISUTbHAS KOHLIEHTPALIUH.

PactBopbl. CiocoOBI IPUTOTOBIIEHUS] PACTBOPOB.
PactBOopuMocCTs. MaccoBasi 107151 paCTBOPEHHOTO
Bemiecta. [IpeensHo nomycTUMbIE KOHIIEHTPAIIMH U UX
HCTIONBb30BaHKE B OLIEHKE YKOJIOTMYECKON 0€30MacHOCTH
Iens:

1. 3yuuTh Bce BUIbI KOHLIEHTPALMU PacTBOPOB.
2.YMeTh pacCUUTHIBATh BCE BUIBI KOHIICHTPAIIUU.
3¥Ywmerts pacniozHaBats (I[1J1K).

Ta6muma «I1CXD JI.1. Mennencesay.
DIIEKTPOXUMHYCCKHH PsII HATIPSKCHAS
MeTayioB, Tabnuia «PacTBopuMocTu
KHCJIOT, OCHOBaHUM, COJICH).

IIpaktuueckoe 3ansatue Ne28. I'urueHuueckas oLeHKa
CTETEeHHU 3arps3HeHHs BO3yXa TOMEIEHHUS Ha OCHOBE
COIIOCTaBJICHUs KOHLIEHTPAIMK AUOKCHUIA YIJIepoa ¢

COOTBETCTBYIOIIMM T'MTUEHUYECKUM HOPMAaTHBOM.

[IpenenbHO 1OMyCTUMBIE KOHIIEHTPALMH U UX
HCTIOJIb30BaHKE B OLIEHKE IKOJIOTMYECKOM 6€30MacHOCTH
Iens:
ean:

1. 3y4uuTh Bce BUIbI KOHLIEHTPALUU PaCTBOPOB.
2.YMeTh pacCUUTHIBaTh BCE BUABI KOHIIEHTPALIHH.
3¥Ywmerts pacnio3HaBath ([1/1K).

IIpakTuyeckass padora ¢opmMupyeT:

OVIIL.07, I[TP69_ OVIL.07, ITP610_ OVYILO7.

Matepuansnoe odecnedyenne: Tabmuna «[1ICXD 1.U.
MenaeneeBa». DIEKTPOXUMUUECKUH Psil HATIPSKEHHS
MeTaJlIoB, Tabauia «PacTBOPUMOCTH KHCIOT, OCHOBAHUH,
COJIEN».

Mopsinok BeINoOJIHeHUsI pa0OThI:
1.U3yunTh TeOpeTHUecKue CBEACHUS O
JIETUPYIONIUX AJIEMEHTaXx.
2.PacummdpoBaTh MapKy JISTHPOBAHHBIX CTallEH.
3.0TBEeTUTH HA KOHTPOJIbHBIE OMPOCHI.

TIPG6

Tabmauna «IICXD JI.1. Menaeneepay.
ONEeKTPOXUMUYECKUH psii HAaPsKEHUS
MeTaJlJIOB Tabuia «PacTBOPUMOCTH
KHCJIOT, OCHOBAHHM, COJICH».

JlaGopaTopHble 3aHATHA

Pa3znea 1. OPTAHUYECKAS XUMUS

Jlaboparophoe 3anstue Nel. «CBoiicTBa yrieBoI0poJIOB»

[pupoanslii ra3 u nomytHble HedTsHbIE Ta3bl. HedTh U ee
npoucxoxaenue.  CrocoObl  TepepadOTKH  HEPTH:
MEPEeroHKa, KPEeKHHI (TepMHUYECKUH, KaTaIMTHYECKHN),
nupoiu3. [IpoaykTel nepepaboTKu HeTH, UX IPUMEHEHHUE
B TNPOMBINUIGHHOCTH W B ObITy. KameHHBIH yroiap o

PeaktuBbl: AnieTaT HaTpus O€3BOTHBIN
(CHsCOONa), HaTpoHHast U3BECTb
(NaOH + CaO, cmecb), cMech KHUIKHX
ankaHoB (CnHzy+2), CMECH XXHIKUX
ankeHoB (CyH2,), 6pomuast Boaa (Br2




MIPOJYKTHI €T0 MepepaboTKH.

emu paboTHI:

Hay4YUTHCS DKCIIEPUMEHTAIBHO, TIOMYy4YaTh YTIEBOAOPOIbI,
aHAJIU3UPOBATh CBOMCTBA YTJIEBOJOPOOB, MOATBEPKIAThH
CBOICTBA ypPaBHEHUSIMHU PEAKIIMI.

(aq)), pactBop ammuaka (NHs (aq)),
kapoun xanpius (CaCz), HuTpat cepedpa
(AgNO:s), atunossrii criupt (C2HsOH),
naTunoBeli 3¢up ((C2Hs)20), 6enzon
(CsHe), Boma nuctmmmupoBannas (H20),
cepras kuciota (H2SO4), nuxpomar
kanus (K2Cr207), nakmycoBas Oymara
CUHSIS

Xummaeckas nocyaa: [Ipobupku, mpoOku
C Ta300TBOAHBIMU TpyOKamH (4acTb C
OTTSIHYTBHIM KOHIIOM), YallKa
(hapdopoBast, CTEKISTHHBIEC TTAJIOYKH.
O6opynoBanwue: ['openka (CIIUPTOBKA HITH
ra3oBasi), CIIMYKH, IITaTHB JJIsi TIPOOUPOK,
MTUHIIET, BBITSHKHOMN miKad

Jlaboparoproe 3anaTtue No2. KauecTBeHHBIE peakiiu Ha
KUCJIOPOJICOEPrKallle OPraHUuIeCKHUE BELECTBA.

[IpenenbHBIE OTHOATOMHBIE U MHOTOATOMHBIE CITUPTHI.
Kap6oHoBBIE KUCTOTHI. AJTbACTUABI U ()EHOJIBL.

1. 3y4ynTh KaueCTBEHHBIC PEAKIIUH
KHCIIOPOICOCPIKAIMX OPTaHMIECKUX BEIIECTB.

2. KayecTBeHHbIE peaklUy IPOBEPUTH HA SKCIIEPUMEHTE.
3. OKcepuMeHT MOATBEPIUTH YPABHEHUSIMU peaklnil.

Peaktuser: Cynbdat menu(Il) pactBop
(CuSO4), runpokcun HATPHsI PacTBOP
(NaOH), rmuniepun (CsHzOs),
aMMHUa4YHBIA PacTBOp OKcuaa cepedpa /
peaktuB Toxnenca ([Ag(NHs):]OH),
dhopmanua (HCHO) unu rimoko3a
pactBop (CsH120s), ykcycHast kuciora
(CHsCOOQOH), metunopanx,
¢denondranenn, marauii ctpyxku (Mg),
kapOoHat HaTpusi(Na2CO:s).

[ocyna: ITpoGupkwu, ctakan (s
BOJISTHOM OaHM), TUTICTKH WITH
KareJlbHHIIBL.

O6opynoBanue: llItaTuB 11 TPOOHPOK,
3aIIUTHBIE OYKH, TEPYATKH.

Jlaboparoproe 3ansatue Ne3. «KadecTBeHHBbIC peakiMUd Ha
OenKm.

AMUHBI. AMUHOKHCIOTEI.

Lens:

1. U3yuuTh KaueCTBEHHBIE PEAKIINH a30TCOACPKAIINX
OpPTaHUYECKUX BEIIECTB.

2. KayecTBeHHBIEC peakliy IPOBEPUTH HA IKCIIEPUMEHTE.
3. DKCIIEpUMEHT NOATBEPAUTH YPABHEHUSIMU PEAKIUH.

PeakTuBbl: 6e0K KypHHOTO SIAIIA
(arOyMUH), MOJIOKO,
KOHIIEHTPUPOBAHHAS COJISIHAsI KHCIIOTa
(HC1), runpokcun Hatpust (NaOH) nnm
ruapokcun kanust (KOH), cynasdar
meru(Il) (CuSOs), kKoHIIEHTpUpPOBaHHAS
azotHas kucnota (HNO:s), anerar




ceuana(Il) ((CH3COO)2Pb), rmunepus,
STUJIOBBIN CIIUPT, BOJA
TUCTHJUTHPOBAHHASL.

[ocyna: mpoOMpKHU CTEKIISIHHBIE,
MMATIETKH, CTAaKaH XUMAYECKHUA (7151
TIPUTOTOBJICHHS pacTBopa Oenka, 150-200
MII).

Ob6opynoBaHue: MTATUB Ja00PATOPHBIHN C
JeprKaTeneM, CIIMPTOBKa (FUTH ra30Bast
ropesiKa), CIIMYKK WK 3KUTaJIKa,
CTEKJISTHHBIC MAJIOYKH.

Pazgen 2. OBIIASA U HEOPTTAHUYECKASA XUMUA

Jlaboparophoe 3anstue Ned «[IpurotosiaeHne pacTBOpoB».

PactBopenne  kak  (pUBHKO-XMMHYECKHI
PactBopbl. CrtocoOBI IPUTOTOBIIEHUS! PACTBOPOB
Lens:

1. HayuuTbcs TOTOBUTH pacTBOPHI 33aHHON (MOJISIPHOIN)
KOHIIEHTPALH (c MIPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH).

2. Hayuutbcs ompenensiTb cpeabl BOJIHBIX PAacTBOPOB C
TIOMOIIbI0 HHIUKATOPOB.

nporecc.

Peaktusbr: Cynbsgat menu(Il) pactBop
(CuSO0s), ruIpOKCHI HATPUS PACTBOP
(NaOH), raumepun (CsHsOs),
aMMUaYHBIA PacTBOp OKcUaa cepedpa /
peaktuB Toxnenca ([Ag(NHs):]OH),
hopmammma (HCHO) mmm rimroko3a
pactBop (CsH120s), ykcycHas kucimoTa
(CHsCOQOH), meTunopanx,
(heHONTANCHH, MaTHUH CTpYKKH (Mg),
kapOoHat HaTpusi(Na2CO:s).

[Mocyna: IIpoGupkwu, ctakan (s
BOJISTHOM OaHM), TUTICTKH WITH
KareTbHUIIBI.

Ob6opynosanue: LlltaTu a5 mpoOHPOK,
3alIUTHBIC OYKH, IEPYATKH.

JlaGoparopHoe 3ansiTue NeS «lccnemoBanue IUCTIEPCHBIX
CUCTEM.

Hucnepcuble cucteMsl. Komnounnesle cuctemsl. MIcTuHHBIE
pacTBOPEL.

Iens:

1. HayuuTbCcsi TOTOBUTH IUCIEPCHBIE CHUCTEMBI Pa3HBIX
BHUJIOB.

2. V3yuuTh CBOWCTBa AWCIIEPCHBIX CHCTEM: CYCIIEH3UH,
SMYJIbCUH, KOJUIOUTHOTO PACTBOPA.

3. CpaBHUTH CBOWCTBA HWCTUHHBIX U KOJUIOMIHBIX
pacTBOPOB, BEISIBUTH OCHOBHBIC PA3TUIHSI MEKTy HAMH.

Peakrtussl: Cynsdart meau(ll) pacrsop
(CuSO4), runpokcu HATPHUSI PacTBOP
(NaOH), raunepun (CsHsOs),
aMMHUa4YHbIA PacTBOp OKCHIa cepedpa /
peaktuB Toxnenca ([Ag(NHs):]OH),
dhopmanna (HCHO) unu rimoko3a
pactBop (CsH120s), ykcycHas kuciiora
(CHsCOOH), metunopanx,
(denondranenn, marauii crpyxku (Mg),
kapOonat Hatpus(Na2COs).

[ocyna: IIpobupku, ctakan  (amst




BOJSIHON OaHM), MUTICTKU WU
KaIleJIbHUIIBL.

Oo6opynoanue: LlITatuB M1 IpoOHPOK,
3aIUTHBIC OYKH, ICPYATKHU.

JlaboparopHoe 3aHsTHE No 6 « THUITBI XUMHYECKUX
peakmmii”.

Hccnenopanue THUMIOB (10 COCTaBY U KOJUYECTBY
HCXOIHBIX U 00Pa3yIONINXCS BEMIECTB) U IPH3HAKOB
XUMHYECKUX peakuuil. [IpoBenenune peakunii HOHHOTO
oOMeHa, onpeieNieHUe CPeibl BOJHBIX PACTBOPOB. 3aaHUs
Ha COCTABJICHHE HOHHBIX PEaKLUil.

Iens:

1.Hay4uuThCcst IpOBOAUTH KAUECTBEHHBIC PEAKIIUU HA
KaTUOHBI;

2.HayuuTbcs onpenensaTh cpeabl BOAHBIX paCTBOPOB;
3.YMeTh MOATBEPKIAThH XUMHUECKHUE MPOIIECCHI
YPABHEHUSIMU PEAKLUI.

PeakTussr:

Marunii (rpanynsl) (Mg), Boga
nuctunupoBanHas (H:0), xnopun
aMMOHUS (HACBILICHHBIH pacTBOP)
(NH4Cl), cepnas kucnora (0,01 1.
~10% pactBop) (H2S04), consinas
kuciota (pactsop) (HCI), ruapoxcun
Hatpus (pacteop) (NaOH), xmopua
Hatpus (pacteop) (NaCl), xmopun Maraust
(pactBop) (MgCl>), rekcarmanogeppar
(III) xamus (pactBop) (Ks[Fe(CN)s)),
MenHas miacTuHa (Cu), THHKOBAs
iactuHa (Zn), sxene3Has miacTuHa (MiaIu
rBo3ne) (Fe), cranphas miactuna (Fe +
C), xerne3o oruHKOBaHHOE (TTo10cka) (Fe
+ Zn), xxene3o ayxeHoe (momnocka) (Fe +
Sn), mennsblii mpoBoaHuK (Cu).

[Tocyna: mpoOupKY CTEKIISHHEIE,
MUTIETKH, MTAaTHB IS TPOOHPOK,
CTaKaHbl XHMUYECKHUE, CTCKIISTHHEIE
NaJIOYKH.

O6opynoBaHue: MTATUB TA00PATOPHBIA,
JiepIKaTels sl IPOOUPOK.

JlaGoparopHoe 3anstue Ne7. «Peakiiun MOHHOTO OOMEHa».

HccnenoBanne THUIOB (TI0 COCTaBY U KOIUYECTBY
HCXOHBIX U 00Pa3yIONUXCS BEIIECTB) U IPU3HAKOB
XUMHUYECKUX peakuuil. [IpoBenenne peakuniit HOHHOTO
oOMeHa, onpeie/ieHUE CPeJibl BOAHBIX PACTBOPOB. 3a1aHuUs
Ha COCTaBJICHHE UOHHBIX PEAKIUII».

Lens:

1.HayuuThcst IpOBOANTE KAUECTBEHHBIC PEaKIIUU Ha
KATHUOHBI;

2.HayuuTbcs onpenensTh cpeabl BOAHBIX paCTBOPOB;
3.Ymern MOJITBEPK/IATh XUMHYECKHE MPOIECCHI

PeakTuBsr:

Maruwuii (rpanynsl) (Mg), Boga
nuctuuupoBanHas (H:0), xmopua
aMMOHWUS (HACHIIIIEHHBIA PacTBOP)
(NH4Cl), cepnas xucnora (0,01 1. u
~10% pactBop) (H2SO4), consinas
kucinora (pactBop) (HCI), runpoxcun
Hatpus (pactBop) (NaOH), xnopuz
Hatpus (pactBop) (NaCl), xmopua Maraus
(pactBop) (MgCl»), rekcarmanodeppar




YpaBHEHUSIMH PEAKINH.

(II1) xanus (pactBop) (Ks[Fe(CN)s]),
MenHas mactuHa (Cu), ITMHKOBAs
mIacTuHa (Zn), xKene3Has miacTuHa (MiIu
rBo3e) (Fe), cranpnas miactuna (Fe +
C), xerne3o ormuHKOBaHHOE (TT010cKa) (Fe
+ Zn), xxene3o dyxeHoe (momnocka) (Fe +
Sn), mexnsiii npoBoanuk (Cu).

[ocyna: mpoOMpKHU CTEKIISIHHBIE,
MIUIIETKH, IITATHB IS TPOOHPOK,
CTaKaHbl XUMHUYECKHE.

ObopynoBanue: MTATHB Ja00PaTOPHBIH,
JieprKaTeb JUIsl IPOOHPOK.

Jlaboparoproe 3ansTHe Ne8«KadecTBeHHBIE peaknuu Ha
cynbdar -, KapOoHaT-, CHIIMKAT- U XJIOPU - aHUOHBD)

AHHMOHBI, KATHOHBI, KAYECTBEHHBIE PEaKLHH.

Iens:

1.HayuuThcs NpOBOIUTH KaueCTBEHHBIE pEaKIIMU Ha
AQHHUOHBI;

2.YMeTh IPUMEHSTh PEAKTHB JIJIS HICHTH(QUKAIMH
HEOpPraHUYECKUX BEIIECTB;
3.YmMetb MNOATBEPKIATh
YPaBHCHHSAMH PEAKIUH.

XUMHUYCCKHC TIPpONECChI

PeakTuBsr:

Maruuii (nieHTa, crpyxkka) (Mg), cepa
(mopomox)  (S), umHK  (TpaHyJBI,
opo1ok) (Zn), xkucnora constHas (HCI),
kpeMHUs  okcup  (mopomiok)  (SiO2),
HaTpus ruapokcun (pacteop) (NaOH),
HaTpul (MeTamn) (Na), KaJTust
repMaHraHat (KMnOs4), BOJA
AUCTUIUIMPOBAaHHAA

[IpoOupkH, cTakaH XUMUYUECKHUH, CTYIKA C
MECTHKOM, JIOKEUKa XUMHUYECKas,
ra3ooTBOjIHAs TpPyOKa, IITaTUB  JUIA
npoOupoK, cnupToBKa, cnuukd, CeTka
acOecToBasi, MUHIIET, HOX JUIS PE3KU
HATPUsI, 3alIUTHBIC OYKH, TICPYATKH.

Jlaboparoprnoe 3amstue Ne9. Ne «BzaumoneiicTue

MCETAJJIOB C KMCJIOTaMM»

XUMHUYECKHE CBOWCTBAa BAXKHEHIINX METAJUIOB (HATpHH,
KaJIWi, KaJbLIMi, MAarHuid, aJilOMUHUN, LUHK, XpOM,
)KeJIe30, MElIb) U UX COCTMHCHHM.

O6m1re criocoOb! MOTyYeHHsT METAIIIOB

Iens:

1.M3yunTh XHUMHYECKUE CBOMCTBA METAILIOB.

2. IlpoBecTy KaueCTBEHHbIE METaJUIbl B arpeCCUBHON
cpene.

3. VYMerb mNOATBEPXKIATh
YPaBHEHUSIMU PEAKIUIL.

XUMHUYCCKUEC MMpOLCCChL

PeakTussr:

Maruunii (neHTa, crtpyxkka) (Mg), cepa
(mopomok)  (S), 1wwHK  (TpaHyJHI,
nopouiok) (Zn), kucnora consiHas (HCI),
kpeMHHs  okcup  (moporiok)  (SiO2),
HaTpust ruapokcua (pactsop) (NaOH),
HaTpui (meTaswn) (Na), KaJust
IepMaHraHat (KMnOa4), BOJIA
JUCTUIITMPOBAaHHAS

[IpoOupky, cTakaH XUMUYECKHUH, CTyIKa C
MIECTHKOM, JIOXKEUKa XHMHUYeCKas,




ra3ooTBONHAass TpyOka, INTATHUB  JUIS
poOUpoK, chupTOBKa, cnudkd, CeTka
acOecToBasi, MUHIET, HOX JUISI PE3KU
HATpUS, 3allIUTHHIC OUKH, TICPYATKH.

Jlaboparophuoe 3ansaTue Ne 10 «Peaknuu ruaponuzay.

I'mpponus coneid. Tumnsl ruaponnsa.

Iens:

1.M3y4nTh TUIIBI THAPOIU3A.

2.MccnenoBaTh cpeibl pacCTBOPOB COJIeH, 00pa30BaHHBIX
CHJIBHBIMH U C1aOBIMHU IIPOTOJINTAMH, ¥ MIX PEAKIIUN C
pacTBOpam¥ IMIENI0YX U KapOOHATa HATPHSL.

3.CocTaBUTh YpaBHEHUS PEAKIIUN THIPOIU3a COJICH.

PeakTuBbl: XJIOpHI aMMOHUS
(macermennsii pacteop) (NH4Cl), cepras
kucinora (0,01 1. 1 ~10% pacTBOp)
(H2S04), consHas kucioTa (pacTBop)
(HCI),

IMocyna: mpoOHPKHU CTEKIISIHHBIE,
ObopynoBanue: MTATHB Ja00PaTOPHBIH,
JIepIKaTelb ISl IPOOUPOK.

Jlaboparopnoe 3ansaTre Nell. «OnpeneneHre 3aBUCUMOCTH
CKOPOCTH PEaKUWHd OT KOHLEHTPAlMU pearupyromux
BEIIIECTB»

CkopocTth peakiiui. GakTopsl, BAUSIOLIME HA CKOPOCTh
peaxumu.

Iens:

1.M3y4nTh 3aBUCUMOCTb CKOPOCTH PEAKLIUH OT
KOHILIEHTPALIH.

2.0npenenuTs KOHCTAHTEI
rpadUueCcKUM METO/IOM.

CKOPOCTH  peaKIuu

PeakTuBsr:

Bopa muctunnuposannas (H-0), xmopun
aMMOHMUS (HACBHILIICHHBIH pacTBop)
(NH4«Cl), cepnas xucmora (0,01 H. =
~10%  pactBop) (H2SOs4), consHas
kucinora (pacteop) (HCI), rumpoxcua
Hatpust (pactBop) (NaOH), xnopun

Hatpus (pactBop) (NaCl), xaopun maraus
(pactBop) (MgClz2), rekcanuanodeppar
(I1I) xamus (pactBop) (Ks[Fe(CN)s)),

JlaGoparopHoe 3ansaTre Nel2. «OnpeneneHue 3aBUCUMOCTH
CKOPOCTH PEAKLHHU OT TEMIEPATypPhD».

CKOpOCTL pCaKnuu. q)aKTOPLI, BJIMAOIIHAC Ha CKOPOCTb

peaknuu.
Iens:

1. HccnenoBaHue 3aBHCHMOCTH CKOPOCTH PEAKIMH OT
TEMIEPaTyPHI.

2. Pacuer sHepruu akTUBALUU PEAKILINH.

PemieHne  pakTUKO-OPHEHTUPOBAHHBIX  3aJaHUU  Ha
aHann3 (aKTOPOB, BIMUSIOIIMX HAa W3MEHEHHE CKOPOCTU
XUMHUYECKOHN peaKkiuu.

PeakTuBsr:

Bona muctmmmpoBannas (H20), xmopun
aMMOHMUS (HACHIIIEHHBIH pacTBop)
(NH4CI), cepnas xucnora (0,01 H. wu
~10%  pactBop) (H2SO4), consHas
kuciora (pacteop) (HCI), rumpoxcua
Hatpus (pactBop) (NaOH), xmopun
Hatpus (pactBop) (NaCl), xaopug Maraus
(pactBop) (MgClz), rekcaumanogeppar
(I11) xamus (pactBop) (Ks[Fe(CN)s)),




Jlaboparopnoe 3amstue Nel3. «l3yueHue BIusSHUS
pa3nuuHBIX  (aKTOPOB HA CMEMICHHE XUMHYECKOTO
paBHOBECHSD).

Hccnenopanue BIUSIHUS U3MEHEHUS KOHLIEHTPAIUU

BEIIECTB, PEAKINH CPEIbl U TEMIIEPATYPhI Ha CMEIICHNE

XUMHYECKOro paBHOBecHa. CpaBHEHHE TIOTYYEHHBIX

pPEe3yIABTATOB C TEOPETUUYCCKU MPOTHOZUPYEMBIMHU Ha

ocHoBe npuHuuna Jle IlaTense.

Iens:

1. Hccnenosanue U  YCTaHOBJICHHUE  (PAKTOPOB,
BIUSIONINX Ha CMEIICHNE XUMHUIECKOTO PAaBHOBECHS,

2. TlpowusBeqeHHE pacueToB Mo GOpMyJIam.

CpaBHEHHE TOJNIYYCHHBIX PE3YJIbTATOB C TEOPETHUECKHU

MIPOTHO3HPYEMBIMH.

PeaxTussr:

Bona muctmmmpoBannas (H20), xmopun
aMMOHUS (HACHITIIEHHBIH pacTBop)
(NH4CI), cepnas xucnora (0,01 H. wu
~10%  pactBop) (H2SO.), consHas
kuciora (pacreop) (HCl), rmmpoxcung
Hatpusi  (pactBop) (NaOH), xmopun

Hatpus (pactBop) (NaCl), xaopun maraus
(pactBop) (MgClz), rexcammanodeppar
(III) xamus (pactBop) (Ks[Fe(CN)s)),

JlaboparopHuoe 3ansTue Nel4. «KadecTBeHHBIC peaknuy Ha
KaTHUOHBbI METaJIJIOB).

Mertamnbl. CBOMCTBA METAIIOB. DNEKTPOXUMUUECKUH Pl
HaIpsHKEHUS METaJIoB.

Iens:

1.HayuuTthcsi mpOoBOIUTH KaUECTBEHHBIE PEAKLIUH Ha
KAaTHOHBI METAIJIOB.
2.YMeThb MOJTBEPKIATh
YPaBHCHHSAMH PEAKIUH.

XHUMHUYCCKHUEC IMpOUECCChI

PeakTuBbl: pacTBOp cyibdara sxemesza(ll)
(FeS0Oa.), pactBop xsopuma xenesza(lll)
(FeCls), pacTBOp KpacHO# KPOBSIHOM COJIH
Ks[Fe(CN)s], pacTBOp *KenToi KpOBSTHON
comu K4[Fe(CN)s], pacTBOp Xxmmopuna
6apust (BaClz), pactBop HUTpara cepedpa
(AgNO:s), pacTBOp XJI0pUIa HATPHS
(NaCl), pactBop cynshara meau(1l)
(CuSO0a4), pacTBOp rHIPOKCHIA AMMOHUS
(NH:OH, ammuaunas Boga), Boaa
JTUCTHUITMPOBAHHAS.

[Mocyna: mpoOMpKHM CTEKIISIHHBIE,
NUIETKH, mpodupku. OdopyaoBaHue:
IITATHB JTa00PaTOPHBIN, JePIKATEINh JUTS
MPOOUPOK, CTEKIISIHHBIC MATOYKH

JlaboparopHoe 3ansaTne NelS5. «Koppo3ust MeTamuioB u
CIOCOOBI 3aIUTHI OT KOPPO3HM.

MeTayisl 1 U3AEIHSI U3 HUX, COTPUKACAsICh C BO3AYXOM,
BOJIOM M Pa3iIM4HBIMU arpeCCUBHBIMU PEAreHTaMU,
MIOCTENIEHHO MOJBEPIatoTCs pa3pyICHHIO, KOPPO3HH.
Kopposus — 370 pa3zpyuieHne Metania B pe3yJbTaTe ero
(PM3UKO-XUMHUYECKOTO B3aUMOJICHCTBUS ¢ OKPYKArOIIEH
cpenoil. [Ipu 3ToM MeTanbl OKUCIIAIOTCS U 00Pa3yroT
MIPOJYKTHI, COCTaB KOTOPBIX 3aBUCHUT OT YCIOBUI
KOPpO3HH.

Iemu paboThr:

1. O3HaKOMUTBCS € MPOLECCAMH XUMUYECKOW KOPPO3UH U
HEKOTOPBIMH METOAaMU OOPHOBI ¢ KOPPO3HEH;

2. Hayuwutbcs COCTaBISTh ypaBHEHHs] peakuuid B

PeakTussbr:

Maruuii (rpanynsr) (Mg), Boga
muctriumpoBanHas (H:0), xiaopun
aMMOHWUS (HACHIIIIEHHBIA PacTBOP)
(NH.4CI), cepnas kucinora (0,01 1. u
~10% pactBop) (H2S04), consinas
kuciota (pacrsop) (HC), ruapokcun
Hatpus (pactBop) (NaOH), xmopun
Hatpus (pactBop) (NaCl), xnmopuj Maraus
(pactBop) (MgClL.), rekcaunanogeppar
(IIT) xamus (pactBop) (Ks[Fe(CN)s]),
menHas miactuHa (Cu), TMHKOBAs




MOJIEKYJISIPHOH (opMme.
3.0mucars BUIBI
IIEKTPOXUMHUIECKYIO).

KOPPO3HH (XMMUYECKYIO u

tacThHa (Zn), xKene3Has 1acTHHA (WK
rBo31sp) (Fe), cranpras mmactuna (Fe +
C), xerne3o oruHKOBaHHOE (TT010cKa) (Fe
+ Zn), xxene3o ayxeHoe (moyocka) (Fe +
Sn), MmemubIi TpoBOIHUK (Cul).

[Mocyna: mpoOUPKH CTEKIISIHHBIE,
MUMETKY, IITATUB IS TPOOUPOK,
CTaKaHbl XMMUYECKUE, CTCKIISTHHBIE
MATOYKH.

ObopynoBanue: ITaTUB JaO0OPaTOPHBIH,
JepyKaTelb Il IPoOUPOK.

JlaboparopHuoe 3ansaTre Nel6. «MccnemoBanne pu3maeckux
¥ XMMHYECKHX CBOHCTB METAJIIOB 1 HEMETAJIIIOBY.

O6mue (u3myecKkrue CBOICTBA METAUIOB W HEMETAJIOB.
ONEKTPOXUMHUYECKHA  PSii  HANPSDKEHUH  METAJIOB.
XHWMHUYECKHE  CBOMCTBA  B@KHEHMIIMX  METAUIOB U
HEMETAJLJIOB, UX COCIUHCHHH.

Henn paboTsr:

1.03HaKOMUTBCS ¢ OCHOBHBIMU BUAaMU METAJJIOB U
HEMETAIJIOB, NX (PU3UKO-MEXaHUUYECKUMH CBOWCTBAMH H
00J1aCThIO0 TPIMEHEHUS;

2.MByunth 0OIIYI0 TEPMUHOIOTHIO, IIPUHSATYIO
JNEHCTBYIOUIMMY CTaHAAPTaAMU Ha METaJUIbl U HEMETAJUIBI.
3.HayunTscs coctaBiate OB ypaBHEHMS peakuii.

Maruauii (neHTa, crpyxkka) (Mg), cepa
(mopomok)  (S), 1wwHK  (TpaHyJHI,
nopouiok) (Zn), kucnora consiHas (HCI),
kpeMHUs  okcup  (mopomiok)  (SiO2),
Hatpus ruapokcun (pactsop) (NaOH),
HaTpui (meTaswr) (Na), KaJust
nepMaHraHaT (KMnOa4), BOJIA
JUCTWITMPOBAaHHAS

[IpoOupkwu, cTakaH XUMUIECKHIA, CTYITKA C
MIECTUKOM, JIOXKEUKa XHMUYecKas,
ra3ooTBojHasi TpyOka, IITaTUB  JUIA
mpoOUpoK, CHUPTOBKA, cnuuku, CerTka
acOecToBasi, MHWHIET, HOX JUIS PE3KU
HATpPWsL, 32IIUTHBIE OUKH, TIEPYATKH.

JlaGoparopHoe 3anste Nel7. «Omnpexpenenue oOwei
JKECTKOCTH BOJbI METOJOM TUTPOBAHHUSIM.

CriocoObl  ycTpaHeHHST BCEX BHIOB JKECTKOCTH B
3aBHCHMOCTH OT COCTaBa COJIEH JKECTKOCTH. PemeHue
JKCIEpPUMEHTAIbHOM 337[aud HA BBISIBJICHUE BPEMEHHOU U
MIOCTOSTHHOM KECTKOCTH BOABI.  OIEHKa BEPOSTHOCTH
YCTpaHEHMsI BCEX BHJOB JKECTKOCTH B JOMAaIlHUX
YCIIOBUSIX.
Iens:
1. HayuuTbCcs NpUMEHSTH
OIpeieNIEHNE KECTKOCTH
2. YMeTh OnpenenaTs o0y ¥ BpEMEHHYIO KECTKOCTb.
[Ipu pacuerax ucmoab30BaTh HEOOXOAUMBIE POPMYIIBI

KOMITJICKCOHOMETPHUYCCKOC

PeakTuBsr:

Bopna muctummpoBannas (H20), xiaopun
aMMOHUS (HACHIIIIEHHBIA PacTBOP)
(NH4Cl), cepnas kucnora (0,01 1. 1
~10% pactBop) (H2S04), consinas
kuciora (pacteop) (HCI), rumpoxkcu
Hatpus (pactBop) (NaOH), xnopun
Hatpus (pactBop) (NaCl), xmopua Maraus
(pactBop) (MgCl.), rekcannanogeppar
[Tocyna: mpoOupKH CTEKIISTHHBIE,
MUTIETKH, MTAaTHB [T TPOOHPOK,
CTaKaHbl XUMAYECKHUE, CTCKIISTHHEIC
MAJIOYKH.




ObopynoBaHue: INTaTUB JaOOPaTOPHBIH,
JepKaTelb AT MPOOHPOK.

JlaGopaTtopuoe 3aHaTtne Nel8. «OmpeneneHne coaepKaHus
VIJEKHCIOro ra3a B BO3AyXe TMOMELICHUSI 3KCIIpecc-
METOIOM.

HccnenoBarnme  mpo®  Bo3ayxa  pabouedt  30HBL

Omnpenenenue coaep:KaHHUs YTICKHCIOTO Ta3a B BO3AyXE

MIOMEIIEHUS IKCIPECC- METOIOM.

Iens:

1. 3narp ¢usnveckue u
YIJIEKHUCIIOTO Ta3a;

2. YMeTh onpenenirh COACPKAHUE YIIEKHUCIOro rasa B
BO3/yX€ ayAUTOPHH;

3. Ilpu pacueTax UCHONB30BaTh HEOOXOUMBIE (HOPMYITBI

XUMHYECKUE  CBOMCTBa

PeakTuBsr:

Xnopua aMMOHHUS (HACHIIIICHHBIN
pactBop) (NH4Cl), rugpoxcun HaTpus
(pactBop) (NaOH), mpo0GsI paboueii 30HEL.
[Tocyna: mpoOUpPKH, MUNICTKH, IIITATUB
JUTSL TPOOMPOK, CTAKaHbI XUMHUYECKUE,
CTEKJISTHHBIE MTaJOYKH.

ObopynoBanue: ITaTHB Ja0OPaTOPHBIH,
JiepIKaTelb s IPOOUPOK.




4YCJIOBHSA PEAJIU3AIIMA YYEBHOM T CIHUILIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecneyeHne

Jlnst peanu3anuy MporpamMMbl Y4eOHOW AUCIUIUIMHBI MPEAYCMOTPEHBI CICAYIOIINE CIeIIUaTbHbIE
IIOMCIICHUS

Kabuner «EcTecTBeHHOHAyYHBIX NHUCIMIUIMHY», OCHAIIEHHBIH B COOTBETCTBHH C INMPHUIOKEHUEM 3
00pa3zoBaTeNbHON MPOTPAMMBI.

JlaGopaTopuss «XWMHUW», OCHAICHHAs B COOTBETCTBHUU C TPHIOKEHHEM 3 00pa30BaTEIbHOU
MIPOTrpaMMBI.

[Tomemenne aJis BOCIHMTATENbHOW pabOThI, OCHAIIEHHOE B COOTBETCTBHU C MPHIOXKEHUEM 3
00pa3zoBaTeNbHON MPOTPAMMBI.

KommbroTepHslii Ki1acc, OCHAIICHHBIM B COOTBETCTBHU C MPUIOKEHHEM 3 00pa30oBaTeIbHOMN
MIPOTPaMMBI.

4.2 YyeOHO-MeTOAMYeCKOe M HH(POPMALIMOHHOE 00ecliedeHHe peaJn3alui NPOrpaMMbl

OcHOBHBIC HCTOYHHKH:
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Octpoymos, C. A. CnagkoB. — 7-e u3n., crep. — Mocksa : IIpocsemenne, 2025. — 128 ¢. — ISBN
978-5-09-120190-1. — TexkcT : anekTpoHHbIi // Jlanb : snekTpoHHO-OMOMMoTeynas cucrema. — URL:
https://e.lanbook.com/book/473033 (mara obpamenus: 26.03.2026). — Pexum noctyma: uis aBTOpH3.
II0JIb30BaTEIEH.
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5 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIIATIINHBI
KoHTpoub 1 o11eHKa pe3ybTaTOB OCBOCHHUS IUCLUILIMHBI OCYLIECTBIISIETCS IIPETIOIaBATEIIEM B
IIPOLIECCE TEKYLIETO KOHTPOJISA U IIPOMEKYTOUYHON aTTECTALINH.
5.1 Tekymuii KOHTPOJIb

Kontponupyem Kpute
. gasuerz,l HaumeHnoBanue ppm P
Ne (Temb1) yueoHOi Kontponupyemsie pesynsratsl (OK, I1P, JIP, MP) OLICHOYHOT'O OLEHKH
CcpencTBa
JUCIUTIINHBI

1 | Pazmen 1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | KoHTponbHas CwMm.
Opraanygeckas 08, ITP61_OVIIL.07, [1P62_OVYILO7, ITP63_ OVIIL.07, pabora HIDKE
XUMUS I1P64  OVILO07, ITP65 OVIL.07,I1P66  OVYILO07, [TIP67 | Tect

OVIL.07, I1P68  OVYILO07, ITP69_ OVILO07, ITP610
OVIL07, I1P611_ OVIIL.07 JIP3, JIPS,JIP9, JIP12, JIP13,
JIP20, JIP22, JIP23,J1P24, JIP25,]1P26, 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, [1TP69 OVIIL.07,JIP3, JIPS, JIP9, JIP12, HIDKE
OCHOBBI JIP13, JIP23, JIP24, JIP25, JIP26, JIP32, JIP34, MP1,

OpraHU4YeCcKOn MP2, MP3, MP21
XUMUHU

3 | Temal.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect CwMm.

Yrrnesomoponsr | 08, OK 09, [TP61  OVIIL.07, I1P62  OVIL.O7, ITP63 [IpakTuueckas HIXKe
OVIL.07, I1P64  OVYILO07, ITPG9 _ OVILO07, ITP610 paborta
OVIIL.07. JIP20, JIP22,JIP25, JIP29,J1P32, JIP34, MP1, (mpakTHdeckoe
MP2, MP3, MP4, MP7, MP8, MP9, MP10, MP11, MP12 3a/IaHHE)

4 | Tema 1.3 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect CwMm.
Kucnoponconep | 08, OK 09, ITP61 _ OVIL.07, ITP62  OVIIL.07, ITPG3 [IpakTnueckas HIDKE
Kalye OVIL.07, I1P64  OVYIL07, ITP69_ OVILO07, ITP610 paborta
OpraHU4eCcKHe OVIIL.07, JIP20, JIP22,JIP25, JIP29,J1P32, JIP34 (mpakTuyeckoe
COECTUHCHMUSA MP1, MP2, MP3, MP4, MP7, MP§, MP9, MP10, MP11, 3a/IaHHE)

MP12

5 | Tema 1.4 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 09 Tect CwMm.
Azorconepxaimu | [TP62  OVIIL.07, I[TP69  OVYIIL.07,JIP3, JIPS, JIP9, JIP12, HIKE
¢ opranuueckue | JIP13, JIP23, JIP24, JIP25, JIP26, JIP32, JIP34, MP1,

COCOUHCHMUS. MP2, MP3, MP21

6 | Tema 1.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect CwMm.
Beicokomoutekyn | [TP62  OVIIL.07, I[TP63  OVIL.O7, [TIP65 OVIL.07, ITP69 HIKE
SIpHBIC OVIL.07, I1P610 OVIIL.07,I1P611_ OVIIL.O07.

COCTMHCHHSI. JIP2, JIP3,JIP5, JIP9,J1P20, JIP27, JIP28, JIP29, JIP32,
MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24

7 | Pazmen 2 O6mas | OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | KonrponbsHas CmM.
u 08, OK 09, [1P61 OVYIL.07, ITP62_ OVIIL.07, I1PG3 paborta HIDKE
Heoprannueckas | OYILO7, [TP64 OVIIL.07, ITP65  OVII.O7, [TPG6 Tect

XUMHUA

OVIL07, TIP67 OVIL07, TIP68_ OVILO7, TIPGY
OVIL07, TIP610_ OYIL07, IIP611_ OVILO7.

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
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8 | Tema 2.1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | [IpakTtuueckas CmM.
CrpocHue 08, ITP61_ OVIIL.07, [TP66  OVYILO7, ITPG9  OVIIL.07, pabora HIDKE
aroma. I1P611_ OVIL.07, JIP2, JIP3,JIPS, JIP9,JIP24, JIP25, JIP26, | (mpakTHYeCKOES
[Tepuonuueckumii | JIP32, MP2, MP4, MP9, MP10, MP16, MP21, MP22, 3aJlaHue)
3aKOH U MP24, MP26, MP28, MP30, MP38, MP39, MP46
ITepuonnueckas
crucrema
XUMUYECKUX
anemenToB JI.1.

Menpneneena.

9 | Tema 2.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | [IpakTtuueckas Cwm.
CrpocHue 08, ITP61_OVIIL.07, [TP66 OVYILO7, ITPG9  OVIIL.07, pabora HIDKE
BEIIECTBA U I1P611_ OVIL.07, JIP2, JIP3,JIPS, JIP9,JIP24, JIP25, JIP26, | (mpakTHYECKOES
npupona JIP32, MP2, MP4, MP9, MP10, MP16, MP21, MP22, 3a/1aHKE)

XUMHYECKOMI MP24, MP26, MP28, MP30, MP38, MP39, MP46
CBSI3H.

MHoroo0pasue

BEIIIECTB.

10 | Tema 2.3 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tecr Cwm.
JucnepcHbie 08, [TP63 _ OVIIL.07, [TP64 OVYILO7, ITP65 OVIIL.07, [IpakTuueckas HUKE
CHCTEMBI. I1P69 _OVILO07, ITP610_OVYIL.O07,[1P611 OVIIL07, JIP2, | pabota
PactBopsI. JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, JIP27, JIP28, (mpakTuyeckoe

JIP29, JIP34, MP2, MP4, MP7, MP§, MP9, MP16, MP21, | 3aaanue)
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.
ONEKTPOJIUTH - 08, OK 09, [TP63_ OVIL.07, [TP64 OVII.07, I1PG5 [IpakTuueckas HUKE
yeckas OVILO07, [1P69 OVYILO07,I1P610_ OVILO7, ITP611 pabora
JHUCCOUAIAS OVIIL.07,J1P2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, (mpakTuyeckoe

JIP27, JIP28, JIP29, JIP34 3a/I1aHHE)
MP2, MP4, MP7, MP8, MP9, MP16, MP21, MP22, MP26,
MP28, MP30, MP46

12 | Tema 2.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect CwMm.
Knaccugpuxamua | 08, [1P62_ OYIL.07, ITP63_ OVIIL.07, [TIP64_ OVIIL.07, [IpakTnueckas HIDKE
Heopranmyeckux | [IP65  OVILO7, ITP69 OVILO7, [TP610 OVYILO7, pabora
COCIMHEHMIA. I[1IP611_OVYIIL.07.JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, (mpakTryeckoe

JIP25, JIP26, JIP27, JIP28, JIP29, JIP34 3a/I1aHHE)
MP2, MP4, MP7, MP8, MP9, MP16, MP21, MP22, MP26,
MP28, MP30, MP46

13 | Tema 2.6 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tecr Cwm.
XuMudeckue 08, OK 09, [1P62  OVIL.07, ITP63_ OVIIL.07, [1P64 [IpakTuueckas HIDKE
peakuuu. OVIL07, I1P65  OVYILO7, ITP69 _ OVILO07, ITP610 paborta
CkopocTb OVIIL.07,I1P611_ OVII.O7. (mpakTryeckoe
XUMUYCCKOU JIP2, JIP3,J1P9, JIP13,J1P20, JIP24, JIP25, JIP26, JIP27, 3aJlaHue)
peakuuu. JIP28, JIP29, JIP34, MP2, MP4, MP7, MP§, MP9, MP16,

XUMHUYECKOe MP21, MP22, MP26, MP28, MP30, MP46
paBHOBeCHE
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14 | Tema 2.7 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
Kunetnueckue 08, OK 09, I1P62_ OVYIL.07, ITP63_ OVIIL.07, I1P64 IIpakTuueckas HIDKE
saxonomeprocta | OYILO7, ITP65_ OVIL07, ITP69_ OYILO7, ITP610_ pa6ora
MIPOTEKAHUS OVILO07, ITP611_ OVILO7. (mpakTHYECKOE

JIP2, JIP3,JIP9, JIP13,J71P20, JIP24, JIP25, JIP26, JIP27,
XUMHYECKUX 3aJlaHue)
Deariii JIP28, JIP29, JIP34, MP2, MP4, MP7, MP8, MP9, MP16,

MP21, MP22, MP26, MP28, MP30, MP46

15 | Tema 2.8 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
Tepmouuamuae | 08, OK 09, IIP62_ OYIL07, IIP63_ OVILO7, IIP64_ [IpakTuueckas HUXKE
— 8538;, ggg% Og’sl;IﬁOS%HP@_ OVII.07, ITP610 pabota
zalz)(;‘;zﬁg:ocm JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP2S, JIP26, JIP27, iZZ:EZ;IeCKOG

p JIP28, JIP29, JIP34, MP2, MP4, MP7, MP8, MP9, MP16,
XHMITHECIIX MP21, MP22, MP26, MP28, MP30, MP46
PEaKIIHii.
PaBHOBecue
XMMHYECKUX
peaxkuui

16 | Tema 2.9 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tecr Cwm.
MeTanbL. 08, OK 09, I[1P62_ OVIL.07, ITP63_ OVII.07, [1P64 [pakTnyeckas HUXKE
HeMeTabL, OVIL07, IIP65_ OVIL.07,11P69 OVILO07, ITP610 pa6ota

OVIL07,1IP611 _ OVILO7.
Obutite croco0Ht | 1) "% 11pg. Jp13,71P20, JIP24, JIP2S, JIP26, IP27, | L PAKTACCKOS
MOJy4YECHUS 3a/[aHuC)
JIP28, JIP29, JIP34, MP2, MP4, MP7, MP8, MP9, MP16,
METajLIon MP21, MP22, MP26, MP28, MP30, MP46

17 | Tema 2.10 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tecr Cwm.

Xumus uoxu3abs | [1IP62  OVILO7, ITP63 OVILO7, IIP65  OVIL.07, [IP6Y HIDKE
OVIL07,11P610_ OVIIL.07, TIP611_ OVII.O7.
JIP2, JIP3,JIP5, JIP9,JIP20, JIP27, JIP28, JIP29, JIP32,
MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24

18 | Pazmen 3. OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tecr Cwm.
Uccnenopanue u | 08, [IP61  OVIL.07, [TP62 OVIL.07, I1P63  OVYII.0O7, HITKE
XMMUYECKUI ITP64 OVILO7, ITP65 OVIL.07,I1P66 OVII.07, TIP67
aHaIIN3 OVIL07, [TP68 _ OVIL.07, ITP69  OVIL07, [TP610
00BEKTOB OVILO07, I1P611_ OVIIL.O7.

TexHochepbl JIP3, JIP5,JIP9, JIP12, JIP13, JIP20,
JIP22, JIP23,J1P24, JIP25,JIP26, JIP27,]1P28,JIP29
MP1, MP2, MP3, MP4, MP7, MP8, MP9, MP10, MP11,
MP12, MP13,
MP16,MP21,MP22,MP24, MP26, MP28 MP30,MP33,MP3
8, MP39 MP45 MP46

19 | Tema 3.1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tecr Cwm.
XuMudecKui 08, OK 09, I[1P62  OVIL.07, ITP63  OVII.07, I1P64 IIpakTrueckas HIDKE
aHaIIN3 OVIL07, [IP65_ OVIL.07, ITP69  OVIL0O7, ITP610 pabota
TEXHUUYECKUN OVILO07, I1P611_ OVILO7. (mpakTHYecKoe
BOJIBI JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, JIP27, 3aJaHME)

JIP28, JIP29, JIP34, MP2, MP4, MP7, MP8, MP9, MP16,
MP21, MP22, MP26, MP28, MP30, MP46
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20 | Tema 3.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tecr Cwm.

XUMHYECKHUH 08, OK 09, I1P62_ OVYIL.07, ITP63_ OVIIL.07, I1P64 IIpakTraeckas HIDKE
anayms Bozayxa | OVYILO7, [IP65 OVILO07, [1P69 OVIIL.07, [1P610 paborta

OVIL07, I1P611_ OVIIL.O7. (npakTuyeckoe

JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, JIP27, 3aJ]aHue)

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

Kputepnu onieHKH NPaKTHYECKOI0 3aaHHs:

«5» (OTIMYHO): BBICTABISETCSA CTYIEHTY, €CIIUM pacdyeTHas W rpaduveckas 4acTHU BBIIIOJHEHBI B
IIOJJHOM 00BeMe, pelieHre O(OPMIIEHO C COOJIFOJCHMEM YCTAHOBIIEHHBIX MPaBWII; CTYJIEHT CBOOOIHO
BJIaJICET TEOPETUUECKUM MaTepHaioM, 0€30IIMO0YHO MPUMEHSIET €T0 MPH PELICHUH 3aay.

«4» (XOpoIlO): BBICTABIAETCS CTYJIEHTY, €CJIM HpPHU BbHIIOJIHEHUU 33JaHUS  JIONMYLIEHbI
HE3HAYUTENIbHBIE OIMOKH, pelieHne o(GopMICHO ¢ COONIONEHHEM YCTAaHOBIICHHBIX IPABHI; CTYIEHT
CBOOOJHO BJIaJi€eT TEOPETUUECKUM MaTepHaIoM, 0€30IMO0YHO MPUMEHSET ero MpU PEeLIeHUH 3aay;

«3» (YyIOBIETBOPHUTEIHHO): BBICTABISIETCS CTYACHTY, €CIHM 3aJaHHe BBIOJHEHO C «TPyOBIMI»
omnOKaMu, pereHre opopmIIeHO 06e3 COOJII0ICHHSI YCTaHOBIECHHBIX MTPABUIT,

«2» (HEYIOBIETBOPHUTEIHHO): BBICTABISIETCS CTYACHTY, €CIIM paboTa HE BBHITIOJIHEHA.

Kpurepun oneHkHu J1a00paTOPHOIro 3aHATHS:

«5» (OTIUYHO): BBIMIOJIHEHBI BCE 3aJaHMs JaOOPAaTOPHON pabOThI, CTYJASHT YETKO W 0e3 OmmOOoK
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpomIo): BBIOJHEHBI BCE 3aJaHMs JIAOOPATOPHOW paboOTHI; CTYICHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSMHU.

«3» (yIOBJIETBOPUTEIHHO): BBITIOJHEHBI BCE 3a/aHUs J1TAOOpaTOpHOW pabOTHl C 3aMEYaHUSIMHU;
CTY/ICHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHUSIMU.

«2» (He 3a4YTE€HO): CTYJEHT HE BBINOJHWJ WU BBINOJIHWI HENPaBUIBHO 3a/laHus J1ab0opaToOpHOI
paboThI; CTYJIEHT OTBETHJI Ha KOHTPOJBHBIE BOIMPOCHI C OMIMOKAMH WJIM HE OTBETHJI Ha KOHTPOJBHHBIE
BOIIPOCHI.

Kpurtepuu onieHKH TeCTUPOBAHUS:

3a mpaBUIILHO BBIIIOJHEHHOE JIeMCTBUE, 3a/JaHHE BBICTABIISIETCS MOJIOKUTENbHAs OLleHKa — | Gasnt.

3a HenpaBWIBHO BBITOJHEHHOE JEHCTBHE, 3a/JlaHUE BBICTABISETCS OTpHUIATelbHAs omeHka — 0
0aIoB.

Jli1st oLleHKH 00pa30BaTeIbHBIX JOCTIKEHHH 00yJaromuXcs MPUMEHSIeTCS YHUBEPCaIbHAs IIKAJIA.

[TpoueHT pe3yabTaTUBHOCTH (IIpaBUIIbHBIX KauecTBeHHas OLICHKA YPOBHsI IOAINOTOBKH
OTBETOB) Oami (oTMeTKa) BepOaNTBHBIN aHATIOT
90 =+ 100 5 OTJIMYHO
80 + 89 4 XOpouIOo
70 =79 3 YAOBJIETBOPUTEIBHO
MeHee 70 2 HEYJI0BJIETBOPUTEIBHO

Kpurtepun onieHKH KOHTPOJILHOM padoThI:

«5» (OTIMYHO): 3aCily’)KMBaeT CTYAEHT, OOHAPYXHBILIUN BCECTOPOHHEE, CHCTEMAaTUYECKOE U
rny0okoe 3HaHuEe Y4yeOHO-IPOrpaMMHOTO MaTepHuaja, YMEHHE CBOOOJHO BBINOJHATH 3aaHus,
MIPEAYCMOTPEHHBIE TPOTPaAMMON.

«4» (XOpOoIlI0): BHICTABIAETCSA CTYAECHTaM, MMOKA3aBIIMM CHCTEMaTHYECKHI XapakTep 3HaHUN IO
TeMe ¥ CIIOCOOHBIM K MX CaMOCTOSATEIbLHOMY IOTIOJIHEHUIO U OOHOBIICHHIO B XO7I€ JaibHelIIel yueOHoi
paloThI U IPOECCHOHATIBHOM EATEILHOCTH, JOITYCTUBIINM HE3HAUUTEIbHbBIE OIINOKHU NP BBIIIOJTHEHUU
paboTHI.

«3» (yZOBIETBOPUTENBHO): BBICTABISETCS CTYAEHTAM, JOIYCTUBLIMM MOTPEIIHOCTH B OTBETE HA
TEOPETUYECKHE BOMPOCHI U NMPH BHIMOJIHEHUH MPAKTUYECKOH 4YacTH, HO 00JalaloMM HEOOXOIUMBIMHU
3HAHUSAMH Ul UX YCTPAHEHUS IO PYKOBOACTBOM IIPENOAABATEIIS.
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«2» (HEe 3a4TeHO): BBICTABIISICTCS CTYJIEHTY, OOHApY>KHMBIIEMY IMpOOETbl B 3HAHHUSIX OCHOBHOTO
yqe6H0-Hp0rpaMMHoro Marcpuajia, JOIMYCTUBIICMY MNPHHIHUIINAJIBHBIC OI_HI/I6KI/I B  BBIIIOJTHECHUU
MPEyCMOTPEHHBIX MPOTrPaMMON 3aJaHHH.

5.2 IIpome:kyTOUHAS aTTeCTALMS

[TpomesxyTounasi arTecTanus 00y4YarOIIUXCs OCYIIECTBIIAETCS 1O 3aBEPIICHUH W3yYeHUS Y4eOHOM
JUCLIMILIMHBI « XUMUS» U IIO3BOJIAET ONPEAEIUTh KAYECTBO U YPOBEHB €€ OCBOCHHUS.

®opMa MPOMEKYTOUHON aTTECTALMU 110 JUCHUIUIMHE« X UMM - KOMILIEKCHBIN 3a4€T C OLICHKOM.

Pe3yabTaTsl
o0yueHust

OneHo4YHBbIE CpeacTBa
JIJIS1 IPOMEKYTOYHOI aTTecTanun

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

Bux omeHoYHOro cpeacTBa —KOHTPOJbHas pa0doTa, cocTosias W3 TeCTOBBIX
BOIIPOCOB M MPAKTHYECKUX 3aJaHUM
IIpumepbI TECTOBBIX BONPOCOB
1.Cxema pacmpeneneHusi 3JeKTPOHOB MO CJOSM B aToOMe XUMHUYECKOTO 3JIEMEHTa,
00pa3yroIero COeqMHEHNsI, COOTBETCTBYoMmMe o0mmM dhopmynam HoD u D03
1) 2e,6e 2)2e,8¢,5¢ 3)2e,8¢,6e 4)2e,8¢,7¢
2.Psn aneMeHTOB, pacloloKEHHBIX B MTOPAIKE YBETUUYEHUS aTOMHBIX paJyCOB:
1)S,P,Si 2)P,S,0  3)Se,S,0 4)Be,B,Al
3. Okcup yrinepoaa (IV) sBusiercs
1) am¢oTepHBIM 2) KUCJIOTHBIM 3) HecosieoOpasyonuM  4) OCHOBHBIM
4.HeoOpatumasi XuMHUYeCKasi peaklusl MPOU30UJIEeT TPH CIMBaHUH PACTBOPOB BEILECTB,
(hOpMyITBI KOTOPBIX:
1)KOH u NaCl Z)CuCIQI/I KOH 3) MgC12I/I HNO3 4) Alz(SO4)3 u Cu(N03)2
5.BepHrbl 1 cneayronye BEICKa3bIBAHMS?
A.Crenens OkHcIeHHs aToMa XpoMa B coequHeHnn CrO paBHa +3
b.Crenens okucnenus aroma xpoma B coennHeHnu Cr,O3 paBHa +3
1) BepHO TONIBKO A
2) BepHO TONBKO b
3) BepHBI 002 CyKICHHS
4) oba cyxaeHus He BEPHBI
6. C pa30aBieHHOM CEpPHON KUCIOTOH pearupyroT:
1)Cu 2)Mg 3)CuO 4)BaCl, 5)NaOH 6) SO
Pacnpenenenue 3J€KTPOHOB IO IHEPIETUUECKUM YPOBHAM 2e, 8e, 2€ COOTBETCTBYET
gactuue 1) Mg° 2) 0*3) Mg?*4) S*
7.B psany snementoB Na — Mg — Al - Si
1. yMeHbIIAIOTCA PAANyChl aTOMOB
2. yMEHBIIAETCS YMCIIO MPOTOHOB B SIpax aTOMOB
3. yBEIWYHMBAETCA YHCIIO NEKTPOHHBIX CIIOEB B aTOMax
4. yMeHbIIAETCs BBICIIAS CTEHEHb OKMCICHUS] aTOMOB B COSAMHEHHSIX
8. @akTOop, HE BIHUAIONINI Ha CKOPOCTh XUMHUECKUX PEaKITHil,
1. Tmpupona pearupyronmx BEmecTs
2. Temmeparypa
3. KOHIIEHTpalMs pearupyronyx BEIIECTB
4. THUII XUMUYECKOW PeaKIuu
9.¥Yri1eBo10pOAbl, UMEIOILINE OJHY JBOMHYIO CBA3b B MOJIEKYJIE, HA3bIBAIOTCS:
1. ankaHsl
2. aJKeHBbI
3. aNKUHBI
4. apensl
10. Peakius ruipupoBaHys BO3MOYXHA JIJIST BEMIECTBA, (OpMyIIa KOTOPOTO:
1. H;C - CH=CH;
2. H;C - CH; - CH3
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3. CHy
4. CHs - CHs
IIpuMepbl NpaKTHYECKUX 3aJaHUI

1. 3amummTe ypaBHEHHS pEaKIuif, C TOMOIIBI0 KOTOPBHIX MOJKHO OCYIIECTBUTH
npesparnienus Zn — ZnClb— Zn(OH),— ZnO

2. Jlast mepexona 2 3aHIINTE HOHHOE YPaBHEHHUE.

3. K 34,8r cynsdaTta kanwmss NpwiImind pacTBOp, coaepkamuii 83,2 r xmopuma Oapus.
Omnpenenure Maccy oOpa3zoBaBiierocs ocaaka. (50).

4. PaccraBbTe KOX(QHULIMEHTHI B ypaBHCHWH pEAKIHH C TOMOIIBIO BIIEKTPOHHOTO
o0amanca. Cu +HNO3—>CU(NO3)2+NO +H,0.

5. OnpenenuTh KOHIIEHTPALNIO THAPOKCHI-MOHOB, €CIIM KOHIIEHTPANKS HOHOB BOAOPOAA
paBual 0~ Mosb/11.

6. OmpenenuTh KOHICHTPAIMIO HOHOB BOJIOPO/IA, €CITM KOHLEHTPANUs THAPOKCHI-HOHOB
pasHal0™ Mosb/1I.

7. OnpenenuTh TeMmIepaTypy KHIIGHHS W TEMIIEpaTypy 3aMep3aHus 2-MPOIEHTHOTO
pactBopa HadranuHa (C10H) B OeH3oure.

8. Ompenenure maccoByr nonto caxapo3sl C12H22011 B Boae, eciu U3BECTHO, YTO
TeMIIepaTypa 3aMEp3aHHUsI 3TOro pacTBopa coctapisieT munyc 0,21 °C.

9. PacTBOp HEINEKTPOIUTA COAEPKUT 2,5 T paCTBOPEHHO-TO BellecTBa B 25 T 6eH30/1a U
3amep3aeT npu temmeparype 4,3 °C. Onpe-aenuth MOJSIPHYIO MAaccy pacTBOPEHHOTO
BEIIeCTRA.

10. PaccuuTaiite 00beM BOAOPOJA, BBLACIHMBIIETOCS NPU B3aUMOACHCTBHU C COJISTHOU
KHCIOoTOM 162,5T niuuka, conepskamero 10% npumeceii

11. Beluucnure OTHOCUTENBHYH MOJEKYJApHYH0 Maccy unukionponaHa Csi;Hs
Y OTHOIIIEHNE Macc (MacCOBBIE OTHOIICHHS) JIEMEHTOB B 3TOM YTIIEBOJIOPOIE.

12. Beramcnure MaccoBsie 107H (B %) 35meMeHToB B TitoK03e CsH20e.

13. Ompenenure XuMHYeCKyr0 (OPMYIy TPENENBHOTO YTIeBOJOPOJa, B COCTaB
KOTOpPOTO BXOJAT 9 MacCOBBIX dYacTeld yriepoja ¥ 2 MacCOBBIE YacTH BOJOPOJA.
Hasosure BelecTso.

14. Omnpexnenure MONEKYJIspHYIO (OPMYIy BEUIECTBA, €CIU HM3BECTHO, YTO MaccoBas
noiis yriepona B HeM paBHa 40,0% Bomopona — 6,67%, kucnopona — 53,33%. IlnotHoCTh
MapoB ATOTO BEIIECTBA IO yTieKucioMmy rasy paBHa 1,364. Kakue BelecTBa OTBEYAIOT
aTol Gopmyne? Hanummre ux cTpyKTypHBIe (OPMYIBI U HA30BUTE BEIICCTBA.

15. Bwruuciute, CKOIBKO MOJIEKYJ COAEPXKHUTCA B 36 T Bobl. B kakom o0beme MeTaHa
CH4 (1. y.) cTOABKO K€ MOJIEKYJ1?

- «OT1au4yao» -

Kpurtepun onieHKH KOMILZIEKCHOTO 324€Ta ¢ OLeHKOM

TCOPCTUYCCKOC COACPKAHHUEC KypCa OCBOCHO IOJHOCTBHIO, 0e3 HpO6CJIOB, YMCHUA

cOPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMOl y4eOHbIE 3aJaHUs BBITIOJHEHBI, Ka4eCTBO WX
BBITIOJIHEHUS OIIEHEHO BBICOKO.

- «Xopomo» - TEOpPEeTHUECKOe COAEpKaHME Kypca OCBOCHO IIOJIHOCThIO, 0e3 mpoOernos,
HEKOTOpbIe YMEHHsI CPOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE IMPOTpaMMON y4eOHbIE
3aJJaHMS BBIOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUI BBITOJHEHBI C OIIMOKAMHU.

- «YOBJIETBOPUTENIBHO)» - TEOPETHUUECKOE COAEPKAHUE Kypca OCBOEHO YaCTHYHO, HO NMPOOEIbl He
HOCAT CYUIECTBEHHOI'O XapakTepa, HeOoOXOAMMble YMEHHMs paboThl C OCBOCHHBIM MAaTepHaIOM B
OCHOBHOM C(OpPMHUPOBAHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX NMPOrpaMMON 00y4YeHHs y4eOHBIX 3a1aHui
BBINOJIHEHO, HEKOTOPBIE M3 BBHIITOJHEHHBIX 33aHUH CO/IepKaT OMINOKY.

- «HeynoBneTBOpUTENbHOY» - TEOPETHUECKOE COJECpXKAHHUE Kypca HE OCBOEHO, HEOOXOIUMBbIE
yMeHHUs1 He ¢(hOpMUPOBaHBI, BBITIOJTHEHHBIE YUeOHBIE 3aJaHUs COACPHKAT IPyObIe OMINOKH.

41




OBPA3OBATEJIbBHBIE TEXHOJIOT YA
[Ipn mpoBeneHUU TEOPETUYECKUX U TMPAKTUYECKUX/I1abOpaTOPHBIX
CJIEYIOIINE NEAArOTNYECKUE TEXHOJIOTUU!

[Tpunoxenue 1

3aHATHH HCIIOJIb3YHOTCA

Neri/ | Ha3Banue Iens ucnonb3oBanus | [lnmanupyemsiit Onucanue nopsaKa
I 00pazoBaTeILHOM 00pazoBaTeILHOM pe3ynbTar HCIIONB30BaHUA (aJITOPUTM
TEXHOJIOTHH (c | TexHOMOT MM HCIIOJIb30BaHU [IPUMEHEHUS) TEXHOJIOTUU
yKazaHueM aBTopa) / o0Opa3oBaTeIbHOMN B MIPaKTUIECKOM
AKTHBHBIC u TEXHOJIOTHH npodeccuoHaNnbHON
UHTEPAKTUBHBIC JESATENBHOCTH
METOAbI 00yUeHHS

1 Texnonorus dopmupoBanne TUYHOCTHBIX | Peduexcus [ouckoBslii (00Cy)kIEHHE)
MPOEKTHOU u MeTanpeaMeTHbIX | chopmupoBanHocTH | KoHCTpyKkTOpCcKuii  (TIonck
JIeATENBHOCTH YHHUBEPCAJBHBIX  y4EOHBIX | TMYHOCTHBIX U | ONITUMAJIBHOTO PELICHNU)
([xon [pton, | neicTBUM, B YaCTHOCTH | METAIIPEIMETHBIX TexHonornyeckui
Yunesam Kunnatpuk) | ymenuit CaMOCTOSITENBHO | YHUBEPCAIBHBIX (BBIIOJIHEHUE

IOOBIBAThH 3HaHUS, | yueOHBIX JEMCTBUM. | 3aIUTaHUPOBAHHBIX
MIPUMEHATh OCO3HAHHO UX B orieparuii)

MIPaKTHUYECKOHN 3aKoUnTeNBbHBINA  (aHATH3
JEATENBHOCTH, TOTOBHOCTH Ipolecca U Pe3yJIbTaToB)
HAXOJIUTh PelIeHUE YUeOHBIX

U COLHUAIBHBIX MPOOJIEM,

MMOTPEOHOCTH U CIIOCOOHOCTH

K CaMOPa3BHUTHIO.

2 WudopmarmonHo- Nudpopmanmonnsiii  o6MeH | ConpoBoXxaeHHE [IpesenTanum,
KOMMYHHKAIIUOHHAA | IPU [IOATOTOBKE U | MaTeprajoB  YpOKa | BUIEOPOIUKH
TEXHOJIOTHS BBIIOJIHEHUN J1TA0OPaTOPHOM | (BUIEOPOIMKH,

(A.B. [lemyposa) paboTHL CXEMBHlI, TaOINIIBL,
KapTOYKH)

3 3nopoBbecOeperaton| | -odecnieuenne  canutapHo- | -CoOsrogeHue KoHTposb ocBelieHus BO
ast TUTHEHUYECKOTO COCTOSHUS | OITUMAJIBHOTO BpeMs MIPOBECHMUS
TexHonmorus (H.K. | yaue6HOTO MTOMEIIEHHS | BO3YIIHO-TEIUIOBOTO | 3aHATHS;

CmupHOB) (ocBemenue, pexuma B | IPOBETPUBAHUE;
IIPOBETPHUBAHHUE, ayJInTOpUH; ¢$u3KyIpTHAY3A;
TEMIEPATypHBIH PEXUM U | -MOAJAEp KaHNe 3MOLIMOHAJIBHBIE PA3PAIKH;
mp.); paboTOCTIOCOOHOCTH | CBOEBPEMEHHOE
-IpOBEIEHUE oOyJaromxcs Ha | 3aBepIIEHUE YPOKa.
«(pU3KYIBTMUHYTKHY, 3aHATHUH;

«(pu3KynapTIAY3bD BO BpEMs | -MIO3UTHBHAS
3aHATHUS; TICUXOJIOTMYECKas
-HaJIM4YHE «IMOLHMOHAIBHBIX | aTMOcdepa.
PaspagoK»: IIYTOK, YNBIOOK,

FOMOPHCTUIECKHX 1701071

MOYYHUTENHHBIX  KapTHHOK,

[IOTOBOPOK, W3BECTHBIX

BBICKa3bIBaHUI c

KOMMCHTapUsMHU U T.II.
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WnTepakTuBHBIC Bogneuenue KaXJI0ro | AKTUBHAS ['pynmnoBas nesiTenbHOCTE B
TEXHOJIOTHH o0yuaromerocs B | J€STENbHOCTh YOPaKHEHUSIX,
00pa3oBaTebHbIi NPOLIecc | Ka)XIoro o0cyxeHue o0mmux
oOyyaromierocss  Ha | peneHni
3aHATHH,
00BEKTHBHOE
OLICHMBAHUE
JeSITeTbHOCTH
oOydatomierocsi  Ha
3aHSTHH.
Ketic-meton (A. | BoisiBnenue, ot6op U | AHanu3 cuUTyaluuu M | 3HAKOMCTBO C CUTYyallUeH,
Honropykos) pereHne MpoOIEeMHBIX | BEIpaOOTKa BBIZICJICHHE TTPOOJIEMBI,
CUTyaluii, MPAKTHUYECKOIO MO3TOBOM LITYPM,
OcMmeIcneHne 3HAYCHUH | peleHus aHamn3 MPUHSATHS
HCTaHCﬁ, OIMIMCAaHHBIX B [ COBMCCTHBIMH pemeHHﬁ,
CUTYaLUH YCUIHSIMU MUHHU- | Pemienue Keiica -
rpym OpeASIOKCHUE  BapUAHTOB
perieHus pob1eMHoN
CUTyallul, CBS3aHHOU C
poeccnoHanbHON
JEeSITETBHOCTBIO
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