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1. O0mas xapakrTepucTuka padoueil nporpaMmsbl 00111€00pa3oBaTeJIbHOM
aucaumIaabl O0/1.10 Xumust

1.1. MecTo 001meodpa3oBaTe/IbHOM THCHUILIHHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrPaMMBbI:

Oo6meo6pazoBarenpHas auctumimHa OO/ 10 Xumus sBiIseTcs 00sA3aTENBHOW YacThIO
o0meo0Opa3oBaTeibHOr0  y4yeOHOro  HUKIa  00pa30BaTeNbHOW  MPOTPaMMBI  CPEIHETO
npodeccuoranbHOro odpazoBanust B coorBeTcTBUU ¢ PI'OC CIIO mo cmemumansHocTH 43.02.15
[ToBapckoe U KOHAUTEPCKOE JEINO.

1.2. Heab 1 ni1aHupyembie pe3yJibTaThl 0CBOEHHSI 0011e00pa30BaTeIbHON TUCUUIIJIMHBI:
1.2.1. Llenv obweobpazosamenbHol OUCYUNIUHBL

Coneprkanne paboueit mporpamMmsl 1o obmieoopazoBarenbHoi aucuumuinabl OO/ 10 Xumust
HAIpPAaBIIEHO HA JOCTHKCHHE CICAYIONINX IeIei
- (¢opMupoBaHHE y CTYICHTOB IpPEACTABICHUS O XUMHUYECKOW COCTABIIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpa KaK OCHOBBI MPHUHSITHUS PEUICHWH B JKU3HEHHBIX M TPOU3BOJACTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOJHOM cpejie.
1.2.2.ITnanupyemvie pe3ynbmamsl 0c80eHUsL 00UEO0OPA3068aMENbHOU OUCYUNTUNBL 8 COOMEEMCNEUU
c @I'OC CIIO u Ha ochoge PI'OC COO

OcBoenue conepskanus oomeodpazoarensHol aucnurinabel OO/ 10 Xumus obecnieunBaet
JOCTUXKEHHE 00yJaroIIUMHUCS CIETYIOIINX Pe3yIbTaTOB:



Koa n

HJ'IaHI/lpyeMble pPe3yabTaTbl 0CBOCHUSA NTUCHUIIIMHBI

HalMEHOBaHHUeE
(popmMupyembIx OO0uue IIpenmeTHbIE
KOMIIeTeHIN i
OK 01. B yacTu TpyA0BOI0 BOCIHTAHUS: - BIAJIETh CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIue
Bribupats - TOTOBHOCTh K TpYyHdy, OCO3HAHHE IIEHHOCTH MAacCTEpCTBa, | MOHATHS (XMMHYCCKHH dIIEMEHT, aToOM, DJIEKTPOHHAs 00OJIoYKa aroma, s-, p-, d-
CHoCcOOBI TPYAOIIOOHE; 3JIEKTPOHHBIE opburanu aTOMOB, WOH, MOJIEKYJIa, BaJIEHTHOCTb,
pelieHys 3aJad | - TOTOBHOCTh K aKTHBHOM JESATEIBHOCTH TEXHOJIOTMYECKOW U | AJIEKTPOOTPULATENBHOCTD, CTENIEHb OKUCICHHS, XUMUYECKasl CBA3b, MOJIb, MOJISIpHAs
npodeccnoHanb | COUMANbHOW HAMPABICHHOCTH, CIOCOOHOCTh WHHIIMHMPOBATH, | Macca, MOJAPHBIA 00beM, YIIIepOIHBII CKeleT, (pyHKIMOHAIbHAS TPYIIIa, paJuKall,
HOM IUIAaHUPOBAaTh U CAaMOCTOSITEJIbHO  BBINOJHATH  TaKyl | H30MEpHs, H30Mepbl, TOMOJIOTUYECKUI Psil, TOMOJIOTH, YIJIEBOAOPOIbL, KUCIOPOI- U
JIeATENBHOCTH NESTENBHOCTB; a30TcoAepKalIfe COCOUHEHHs, OMOJOrMYeCKH aKTHUBHBIE BeIlecTBa (YTJIEBOIBI,
NPUMEHHUTENILHO | - UWHTEpeC K pasn4HbiM  cdepaM mpodhecCHOHATBHOM | )KHUPBI, OCNKH), MOHOMEp, MOJHMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISPHEIC
K pa3InyHBIM JesTeNbHOCTH, COEIMHEHMS, KpHCTAUTMYECKass  pemieTka, THUOBl  XHMHUYECKHX  peakuui
KOHTEKCTaM Ogaanenne YHHBepcaIbHBIMH y4eOHbIMHU | (OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC, SK30-H 3HIOTEPMHUUYECKUE, PEaKIIMd HOHHOTO
NMO3HABATEIbHBIMH AeHCTBUAMU: oOMeHa),  pacTBOp,  DJEKTPOJIUTHI,  HEIIEKTPOJIUTHI,  3JICKTPOIUTHUECKAs

a) 6a3oBbIe JOrHYeCKHeE IeHCTBHS:

- CaMOCTOSITeTbHO  (OPMYJIHPOBATh U
mpo0JieMy, pacCMaTpUBATh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECCTBEHHBIH MPU3HAK WIIA OCHOBaHUS LIS
CpaBHEHUS, KJIacCUPUKAIMKA U 0000IICHHNS,;

- OmNpenensaTh IENU JEATSILHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPHHU UX JIOCTH)KCHHUSI,

- BBUSIBISATH  3aKOHOMEPHOCTH U
paccMaTpuBacMbIX SIBICHUSX;

-  BHOCHUTh KOPPEKTHBBI B
COOTBETCTBHE  pE3yJbTaTOB
MOCIIEACTBUN ACITCIHLHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHHUE MPU PEIICHUH JKU3HEHHBIX
pobaem

0) 6a30BbIe HCCIEN0BATENLCKHE eCTBUA:

- BJIAJICTh HaBBIKAMHU YY€OHO-UCCIIEA0BATEIIBCKON U TIPOCKTHON
JIeSITEIIbHOCTH, HAaBBIKAMH pPa3pelIeHus! MpooIeM;

- BBISIBIISITH TPUYMHHO-CIICJICTBEHHBIC CBS3U M aKTYaTM3UPOBAThH
3aJ1avy, BEIBUTATh THIIOTE3Y €€ PEIICHHS, HAXOIUTh apTyMEHTBI
JUTS TOKA3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a7]aBaTh apaMeTPhI
W KPUTEPUU PEIICHHUS;

AKTYaJIU3UpOBaTh

MPOTUBOpPEYHS B

ACATCIIBHOCTD, OLICHMBATH
OCIIsM, OIICHUBATDH PUCKHU

JACCOTINAITHS, OKHCIIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOW pPEaKITUH,
XIUMHYECKOE pPABHOBECHE), TECOPHH W 3aKOHBI (TEOpUS XMUMHUYECKOTO CTPOCHUS
opranuueckux BemectB A.M. bBytnepoBa, Teopusi  3JIEKTPOJIUTHUECKOM
JUCCOTIMAITIY, TIeproaudeckuit 3akon .. MenneneeBa, 3aK0H COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYCCKUH SI3BIK XUMHH, (HaKTOJOTHUYECKHE CBEACHUS O
CBOMCTBax, COCTaBe, IOJYYCHWH H OE30MaCHOM WCIOIh30BAHUNA BAKHEUIIHX
HEOPTaHMYECKUX U OPraHUYECKUX BEIICCTB B OBITY W MPAKTUYCCKOU JCATEIBHOCTH
YeJI0BeKa;

- YMEThb BBISBISTH XapaKTEpHBIC MPU3HAKU U B3aUMOCBSI3b U3YUCHHBIX MOHSITHH,
NPUMEHATh COOTBETCTBYIOIIME MOHATHUS NPU OMUCAHUU CTPOCHUS U CBOMCTB
HEOPTraHWYECKUX W OPTaHWYECKWX BEIIECTB W WX TMPEBPAIICHUA;, BEHISBIATH
B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C MOHATHSIMU U MPEACTABICHUSMU APYTUX
€CTCCTBEHHOHAYYHBIX MIPEIMETOB;

- YMETh HCIIOIH30BaTh HAUMCHOBAHUS XUMHYCCKUX COCAMHEHUN MEXKITyHApPOIHOTO
CO103a TEOPETUUECKON U MPUKIATHON XUMUHU U TPUBUAIIbHbIE HA3BaHUSI BAXKHEHIITNX
BEIIECTB (ITUJICH, alleTHIIeH, TTUICPUH, PEHOI, PopMalbIeTH, YKCYCHAS KUCIIOTA,
TJIMIAH, YTapHBIM Ta3, YIJEKHCIbIM ra3, aMMHAaK, TalieHas W3BECTh, HETaIleHas
M3BECTh, NHUTHEBAS COMA W APYTHX), COCTABIATH (DOPMYIIBI HEOPTaHHMUECKHX H
OpPraHMYECKUX BEIICCTB, YPABHEHUS XUMHUYECKUX PEAKIIHA, OOBSICHATh MX CMBICI;
MOATBEPKIATh XapaKTepHble XMMUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOLIUMU
AKCTIEPUMEHTAMH U 3aIUCSIME YPaBHEHUH XUMHYCCKUX PEaKIIHA;

- YMETh YCTAaHABIHMBATh NPHHAMICKHOCTh M3YYCHHBIX HEOPTAaHMYECCKUX W
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- aHAJIM3WPOBATH TMOJYYCHHBIE B XOJC PpCIICHHUS 3aJa4u
pe3yabTaThl, KPHUTHYECKH OIIEHHBATh HX JIOCTOBEPHOCTD,
MPOTHO3MPOBATH M3MEHEHHE B HOBBIX YCIOBHUSIX;

- yMeThb TMEPCHOCUTh 3HAHUSA B TO3HABATEIBHYIO W
MPaKTHIECKYIO 00IaCTH KU3HEAEATETHOCTH;

- yMeTh HWHTETPUPOBATh 3HAHUS W3 PaA3HBIX MPEIMETHBIX
oOIacreii;

- BBIJIBUTaTh HOBBIC HWJICH, MPE/JIaraTh OPUTHHATBHBIC MO IXO/IbI
U pEIIeHuS;

- CIIOCOOHOCTE UX MCIIOIL30BAaHUS B ITO3HABATEILHON U
COITHAITLHOM MPaKTHKE

OpPraHMYECKUX BEISCTB K ONPEJCIICHHBIM KJIacCaM M TPYIIaM COCIUHCHHIA,
XapaKTepPH30BaTh X COCTAB M BaKHEHIITNE CBOMCTBA; OMPEIEISITh BUABI XUMHYECKUX
CBsi3ell  (KOBaJiCHTHAas, WOHHAs,  MeTauIM4YecKas,  BOJOPOJHAs),  THIIBI
KPUCTAIUTMYECKUX PEIIESTOK BEIIECTB; KIACCU(PUITUPOBATH XUMHUUCCKUC PEAKIIHN;

- chopMHUPOBaTH MIPEICTABIICHHUS: 0 XUMHYECKON COCTaBJISIOLIEH
€CTeCTBEHHOHAYYHOM KapTHHBI MUPA, POJIM XMMHUH B TIO3HAHUH SBJICHUH TPUPOIBL, B
(OpMUPOBAaHWU MBIIUICHUS W KYJIbTYPHl JUYHOCTH, €€ (YHKIMOHATHHON
IPaMOTHOCTH, HEOOXOJAMMOU JUIsl PEIICHUS MPAaKTUYECKUX 3a7ad U 3KOJOTHYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO M IIPUPOIHON CPEIe;

- YMETh MPOBOIUTH PACUYETHI [0 XUMUYCSCKUM (DOPMYJIaM U YPAaBHCHHUSIM XUMUIECCKIX
peaknuii ¢ UCTOBb30BaHNEM (PH3MUECKUX BEITUYMH, XapaKTePU3YIOIIUX BEIIECTBA C
KOJTMICCTBEHHOM CTOPOHBI: MacChl, oO0beMa (HOpMaJbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; CIIOIB30BaTh CHCTEMHBIC XUMHYECKNE 3HAHUS IS IPUHSTHS
pelICHNH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUAX, CBA3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM

OK 02.
Hcnons3oBath
COBpEMEHHbBIE
cpezcTBa
TIOWCKA, aHAITN3a
u
UHTEPIIpETaIUH
UHQOPMAITUH U
MHQOPMALIOHH
bI€ TEXHOJIOTUH
JUTSL BBITTOJTHEHUS
3a1a4
npohecCHOHANb
HOM
JeSITETbHOCTH

B o06s1acTH IeHHOCTH HAYYHOT'0 TIO3HAHMS:

- Cc(OpMHUPOBAHHOCTH MHUPOBO33PCHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY VPOBHIO pa3BHTHS HAyKH W OOINECCTBEHHON
MIPaKTHKH, OCHOBaHHOTO Ha Janore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIETYPHOM MUDE;

- COBEpIICHCTBOBAHHE S3BIKOBON M YUTATEIBCKON KYJIBTYPHI KaK
CpeICTBa B3aUMOJEHCTBHS MEXIY JIOJbMH U TO3HAHHUSI MUDA;

- OCO3HAaHUE IICHHOCTH HAyYHOH JMAESITEIbHOCTH, FOTOBHOCTh
OCYIIECTBIATH MPOCKTHYIO U UCCIEAOBATENBCKYIO ACSITEIBHOCTh
VHAWBHUIyAIbHO U B TPYIIIE;

OBaaneHue YHHBEPCAIbLHBIMHU
NMO3HABATEeJIbLHBIMHU AeHCTBUSIMH:

B) padora ¢ uHopmanueii:

- BIIQJICTh HAaBBIKAMH IMONYYCHUS WH()OPMAIMH W3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYUICCTBIISITh TOUCK, aHAIIU3,
CHCTEMATU3alMI0 W WHTEPIPETAIUI0 WHPOPMAITUH Pa3THIHBIX
BUJIOB 1 (hOPM TIPEJICTABIICHUSI;

- co3laBaTh TEKCThI B pa3lMYHBIX (opmarax c ydeToMm
Ha3HaYeHUs WH(QOpPMAIMM W LEICBOW ayJAUTOPUH, BBIOUpAs
ONITUMAJIbHYIO POPMY MPEJICTABICHUS M BU3yaJIH3alliy;

yueOHBIMU

- YMETh TUIAHUPOBATH M BBITIONHATh XUMUYECKAH HSKCHEPUMEHT (TpeBpaIICHUS
OpPraHMYECKUX BEUISCTB TPU HATPEBaHHHM, IMOJyYEHHE 3TWIICHA W W3YYCHUE €r0
CBOMCTB, KaUSCTBCHHBIC PEAKIMK Ha allbJCTUABI, KpPaxMall, YKCYCHYI KHUCIOTY;
JieHaTypanusi OelKOB TIPWU HAarpeBaHHH, I[IBETHBIC PEaKIMU OEIKOB; MPOBOJHTH
peakiuy MOHHOTO OOMEHa, ONPENeNATh CpPely BOJHBIX PACTBOPOB, KaUeCTBCHHBIC
peaknuu Ha CyibdaT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATUOH aMMOHUS; PellaTh
SKCTIIepUMEHTAIBHBIC 3aa4n 110 TeMaM "Metasuiel" 1 "HeMeramiel") B COOTBETCTBUH
C TIpaBujIaMHd TEXHHUKHU 0€e30MacHOCTH nmpu O6paHIeHI/II/I C BEIeCTBAMHU H
a00pPaTOpHBIM ~ O0OPYAOBAaHUEM; TPEACTABISATh  PE3YNBTAThI  XUMHUYECKOTO
JKCIIEPUMEHTa B (OpME 3amiCH YpPaBHEHHH COOTBETCTBYIOINIUX pEaKIuid u
(hopMyTPOBATH BEIBOBI HA OCHOBE DTHX PE3YJIHTATOB;

- YMETh aHAM3UPOBATh XUMHUYECKYI0 WH(GOPMAIIMIO, TOIY4aeMyl W3 Pa3HBIX
HMCTOYHUKOB (CPEJICTB MacCOBOM WH(pOpMAIUH, ceTh IHTEpHET U IpyTHe);

- BIIQJICTh OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHUS BEIICCTB M XUMHUYCCKUX
SIBJICHUH (HAOIOACHIE, N3MEPEHUE, DKCIIEPUMEHT, MOACIIUPOBAHHE);

- YMETh MPOBOIUTH PACUYETHI [0 XUMUYCSCKUM (DOPMYJIaM U YPaBHCHHUSIM XUMUIECKIX
peakImii ¢ UCIONb30BaHUEM (PU3MUECKUX BEIHMYUH, XapaKTEPU3YIOIIUX BEUIECTBA C
KOJTMICCTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMaJbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; UCIIOIb30BaTh CUCTEMHBIC XUMHUCSCKUE 3HAHUS IS IPUHSTUS
pelIeHNH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUAX, CBA3aHHBIX C BEIECTBAMH U UX
MPUMEHEHUEM
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- OLICHUBATh JTOCTOBEPHOCTb, JIESTHTUMHOCTh WH(OPMAIUH, €€
COOTBETCTBHE NPABOBBIM M MOPATBHO-3THYECKUM HOPMaM;

- UCIIOJIb30BaTh CpeacTBa MH(QOPMAITHOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B pEIICHMH KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX U OPraHU3alMOHHbIX 3a/a4 ¢ COOTIOICHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHHUKH O€30IaCHOCTH, T'MTHEHBI,
pecypcocOepekeHHsl, MPaBOBBIX W HATHYECKUX HOPM, HOPM
nHPOPMALMOHHON 0€30MacHOCTH;

- BJIIeTh HAaBBIKAMU PACIIO3HABAHUS U 3aIIUTH HHPOPMALIUH,
WHPOPMALMOHHON 0€30MACHOCTH JINYHOCTH;

OK 04.
OddexTuBHO
B3aUMOJIEHCTBOB
aTb U paboTaTh B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U
caMOOTpeeNICHHIO;

-OBJIa/ICHHE HaBBIKAMHU y4eOHO-HCCIIEIOBATEIBCKOM, IPOSKTHON
U COIMAJIbHOU ACSITEIbHOCTH;
OBaanenue YHHBeEPCAIbHBIMU
JeiicCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTbD:

- NOHMMAThb U HCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOU U
VHANBHUIYAbHON paboTHI;

- IPUHAMATH IIETTH COBMECTHOM JIeATEIbHOCTH, OPTaHN30BHIBATh
U KOOPAUHUPOBATH JACUCTBUS MO €€ JHOCTHKEHHUIO: COCTABISAThH
IJIaH JICUCTBUM, paclpeiesTh poOJIM C Y4YeTOM MHEHUH
YYaCTHUKOB O0OCYXX/IaTh PE3yIbTaThl COBMECTHOH pabOTEHI;

- KOOPJIMHUPOBATH U BBITIOIHATH PaOOTY B YCIOBUSAX PEATLHOTO,
BUPTYaIBHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBYS,

- OCYIIECTBISTh MO3UTHBHOE CTPATETMYECKOE IIOBEJCHHE B
Pa3IUYHBIX CHUTYAIHSX, POSBISTH TBOPUYECTBO U BOOOpaKCHUE,
OBITh HTHUITUATUBHBIM

OgBaaneHue YHHUBepCaIbHbIMH
JeiicCTBUAMMU:

') NPUHSATHE ce0sl M JPYrUX JIIoeii:

- IPUHUMATH MOTHUBBI U apTYMEHTHI IPYTUX JIIOJIEH TIPU aHATTN3e
PE3yIbTaTOB JAESITENFHOCTH;

- MPU3HABaTh CBOE MPABO U MPABO APYTHX JIFOJICH Ha OIINOKY;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C MO3UIHH JPYTOTO
YeJI0BEKa;

KOMMYHUKATUBHBIMHA

PEryJsiTUBHBIMH

- YMeTb IUIAaHHUPOBATh M BBINONHATH XUMHUYECKUH HSKCHEPUMEHT (TIPEBpAILICHUS
OpPTraHMYECKUX BEILECTB IIPU HArpeBaHUM, IOJIYUYECHUE STWIIEHA U H3YyYCHHE €ro
CBOMCTB, KAaueCTBEHHbIE PEAKIMU Ha albJETUAbI, KpaxMmal, YKCYCHYIO KHCIIOTY;
JeHaTypauusi O€lKOB NpW HarpeBaHWU, LBETHBIE PEAaKIHU OENKOB; MPOBOAMTH
peakuy MOHHOTO OOMEHa, ONMpEAEeNATh Cpedy BOJHBIX PACTBOPOB, KaueCTBCHHBIC
peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHUsI; pellaTh
SKCIepUMEHTaNbHBIE 3a1a4un 1o TeMaM "Metamisl" u "Hemeramns") B cCOOTBETCTBUN
C TMpaBWJIaMH TEXHUKH OE30MacHOCTH MpHU OOpalleHHH C BEIIECTBAMU U
Ja0OopaTOpHEIM  00OpYIOBaHWEM; TMPEACTABIATh  PE3YJAbTAThI  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amiCH YpaBHEHHMHA COOTBETCTBYIOIIMX pEaKIUd U
(hopMynHpOBaTh BEIBOABI HA OCHOBE 3THX PE3yJIbTaTOB




OK 07. B o6s1acTH 3K0J10rM4eCcKOro BOCIUTAHMSA: - chopMHUPOBATH IIPEICTABIICHUS: 0 XUMHUYECKON COCTaBIIAIONIEH
CopneiictBoBaTh | - c(hOPMHUPOBAHHOCTH SKOJOTHMUECKON KYJIbTYphl, IOHUMAaHHUE | ECTECTBEHHOHAYYHOI KapTUHBI MUPA, POJIY XUMUH B IIO3HAHUU SIBIICHUH IPUPOJIBL, B
COXPAaHEHUIO BIIMSIHUS COLIMAIbHO-9KOHOMUYECKHX MPOLECCOB HA COCTOSIHUE | GOPMUPOBAHWU MBIIUICHUS. M KYJABTYphl JHYHOCTH, €€ (YHKIHOHAIGHON
OKpYy>Karommen NPUPOAHOM M COLMAIBHOM CpeAbl, OCO3HaHHWE TIJ00aTBHOTrO | TPAMOTHOCTH, HEOOXOAMMOW IJsl PEIICHMs MPAKTHYECKHX 3aJa4 M KOJIOTUYECKU
cpelsl, XapakTepa 9KOJIOIMUECKHUX NPobiIeM; 000CHOBAHHOTO OTHOIICHHS K CBOEMY 3/10POBBIO M TIPHPOIHON CPEE;
pecypcocOepexe | - IUIAaHMPOBAaHNWE M OCYIIECTBICHHUE ICHCTBUII B OKpYIXKAlOLIEH | - yMETh COOIONATh NMpaBUiIa YKOJIOTHYECKU 1eNIeCO00Pa3HOr0 MOBEICHHS B OBITY U
HUIO, IPUMEHATh | CpElEe HAa OCHOBE 3HAHMA IeJiell yCTOMYMBOIO pa3BUTHS | TPYJOBOM NEATENBHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBbSI M OKpYKaroLIEH
3HaHUs 00 YeJI0OBEYECTBA; MIPUPOJHON CpEeNbl; YUUTHIBATh OMACHOCTH BO3ACHCTBUSA HA JKMBBIE OPraHU3MBI
U3MEHEHUU aKTUBHOE  HeNpusTHe  JeHCTBUI,  IPUHOCSIIUX  Bpel | ONpENCNICHHbIX BELIECTB, [IOHUMAas CMBICJ IIOKa3aTelsl IIPEesIbHOM [OITyCTUMOI
KJIMMarTa, OKpY>KarolleH cpene; KOHLEHTpAaIU!

MPUHLUIIBI - YMEHHE TPOTHO3UPOBATh HEOIATONPHUITHBIC SKOJIOTHYECKUE

OepeKIUBOro HOCJEACTBUS HPEANPUHUMAEMbIX JEWCTBUM, NpPeIOTBpaIlaTh

MIPOU3BO/ICTBA, ux;

3¢ PEeKTHBHO - paclIMpeHHe  OmbITa  JEATEJBHOCTH  HKOJIOTHYECKOU

JIeHiCTBOBATH B HaIpaBJIEHHOCTH;

Ype3BBIYAITHBIX - OBJIQICHUE HAaBBIKAMHU Y4e€OHO-HCCIIE0BATEIbCKOM,

CUTYaIUsIX MIPOEKTHOM 1 COLMAIBHOMN IeATENbHOCTH;

TIK1.1. 3HaTh: YMETh:

Oprann3oBbIBaTh | O0IIME NPUHLUIBI IIOCTPOSHUS CETEH, CETEBBIX TOIOJOIUM, | IPOEKTUPOBATh JOKAIbHYIO CETh, BRIOMPATh CETEBbIE TOIOJIOIUY;

HOJTOTOBKY MHOrocioitHoi Mozmenu OSI, TpeGoBaHMII K KOMIBIOTEPHBIM | HCIOJIB30BaTh MHOTO(YHKINOHAIbHBIE MPHOOPHI MOHUTOPHHIA, IPOrPAMMHO-
pabounx  Mecrt, | ceTiIM; anmnapaTHBIE CPEACTBA TEXHUYECKOTO KOHTPOJIS JIOKAIBHOM CeTH.

000pyIOBaHMUS, apXUTEKTYpy IPOTOKOJOB, CTaHIApTU3allMU CeTeil, 3TalloB | UMETh NPAKTUUECKUN OIIBIT B:

CBIPbS, MPOEKTUPOBAHMS CETEBOM MH(PACTPYKTYPBI; [IPOEKTUPOBAHUM APXUTEKTYPhI JIOKAILHON CETH B COOTBETCTBUU C I1OCTABJICHHOMN
MaTepuajoB AJsl | 6a30Bble MPOTOKOJBI M TEXHOIOTHUH JIOKAJIbHBIX CeTell; 3a/1auei;

NPUTOTOBJICHUS] | IPUHIIMITBI HOCTPOCHUS BHICOKOCKOPOCTHBIX JIOKAJBHBIX CETEH; | yCTAHOBKE M HACTPOWKE CETEBBIX MNPOTOKOJIOB W CETEBOr0 00OpYyIOBaHUS B
noiy(abpukaTto | cTaHAApThl KaOeneil, OCHOBHbIE BHIBl KOMMYHHKAIIOHHBIX | COOTBETCTBHUH C KOHKPETHOW 3a/1ayeii;

B B COOTBETCTBUHU
C MHCTPYKLIHUSAMHU
U peryiaMeHTaMH

YCTpOﬁCTB, TCPMUHOB, HOH}ITI/If/’I, CTaHAApTOB U THUIIOBBIX
3JICMCHTOB CprKTypHpOBaHHOﬁ KaOeNbHON CUCTEMEL.

BBIOOPE TEXHOJIOTUH, WHCTPYMEHTAJIbHBIX CPEICTB IMPH OpraHU3allH Ipolecca
HCCIIeIOBaHUS 00BEKTOB CETEBOM MHPPACTPYKTYPHI;

obecrieueHNN 6€30TACHOTO XPAHECHMSI M TIepeaadn HH(OPMAITIH B JIOKAJTLHOM CETH;
WCTIOJIb30BAaHHUU CIIEIMAIBHOTO MPOTrPaMMHOTO O00ECTIeUeHUs Il MOJICIIMPOBAHNS,
MPOSKTUPOBAHUS U TECTUPOBAHMSI KOMITBIOTEPHBIX CETEH.




2. CTpykTypa u coaep:kaHue 001eo0pa3oBaTeIbHOM TN CIUIIINHBI

2.1. O0beM 0011e00pa3oBaTeIbHOM IMCUHUIIIMHBI M BUABI Y4eOHOIl padoThI

Buj yueOHoi padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NMPOrPaMMBbl IHCIUIITHHBI 144

88
Conep:xxanue y4e0OHOro MmaTepuasia
BT. Y.

36
TeopeTHYeCKHe 3aHATHS

26
NPaKTHYeCKUEe 3aHATHS

18
JJabopaTopHbIe 3aHATHUS
KOHTPOJIbHbIE PadoThI 8
IIpogeccnoHaILHO OPHEHTHPOBAHHOE COAEPKAHUE 48
(coneprkaHue NPUKJIATHOTO MOTYJIS)
BT. Y.

14
TeoOpeTHYEeCKH e 3aHATHS

22
NpaKTHYeCKHe 3aHATHS

12
JIa00paTOpPHBIE 3AHATHS

2 cemecTp
IIpomexyTouyHas aTTecTAlHA KOHCYJIbTAIUA )
IK3aMeH

6
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1.2. TemaTu4eckuii JIaH U coiep:kaHue 001eoOpazoBaTebHOM TUCHUILIHHBI OO .10 Xumus

HaumenoBanmue Conep:xanue yueOHOro MaTtepuaia (OCHOBHOE H PO ecCHOHAIBLHO OPHEeHTHPOBaHHOE), | O0béM | DopMupyeMble
pa3/1esi0B U TeM J1a00paTOpPHbIE U MPAKTHYECKHUE 3AHATHS, IPUKJIAAHON MO1YJIb YacoB | KOMIIETEHIIUH
1 2 3 4
Conep:kaHue y4eOHOI0 MaTepHuaJia
Pazgen 1. TeopeTnyeckue 0CHOBbI XMMHH

Tema 1.1. Conep:kaHue y4eOHOIr0 MaTepHuaJia OK 01
OCHOBHBIE XUMHUYECKUE | X UMUUECKUIT d7IeMEHT. ATOM. SIapo aToMa, M30TOIBI. DJIEKTPOHHAS 000JI0UKA.
ITOHATHSA U 3aKOHBI, DHepreTuyeckre ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- 3eMeHTb. OCOOEHHOCTH 1
CTPOCHHC aTOMOB pacmpeesieHust SJIEKTPOHOB 0 OPOUTAIISIM B aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX TIEPHOIOB.
XUMHYICCKHAX OnexkTpoHHas KOHpuUrypauus atroMoB. OCHOBHbIE XUMHUYECKUE 3aKOHBI
SJIIEMCHTOB IIpakTHYecKHe 3aHATHS

[Tpaktrueckas padota Nel. «OCHOBHBIC KOJUYECTBEHHBIE 3aKOHBI B XUMHUHU U PACUETHI 110

YPaBHEHHUSIM XUMUYECKIX PEAKIIHI.

OTHocuTeNbHBIE aTOMHAs M MOJIEKyJIsipHas Macchl. MosnsipHas macca. KoinuecTBo BemiecTsa. 1

MaccoBas 1ons BemiecTBa. 3akoH ABoraapo. MomsipHblii 00beM razoB. OTHOCHTEIbHAS

IJIOTHOCTH ra30B. PacueTsl Mo ypaBHEHUSIM XUMUYECKHUX PEAKIIMI ¢ HCIOIb30BaHUEM MacCOBOM

JI0JIM BEIIECTBA, 00beMa (HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaeprxkanue yueOHOro MaTepuasa OK 01
Ilepuognueckuii 3akoH | [lpakTHYecKHe 3aHATHS OK 02
u [Tepuosmeckas [MpakTrueckas padota Ne2. «3yueHne mepruoAn4ecKuX 3aKOHOMEPHOCTEH U X B3aUMOCBSI3U 1IK1.1
CHCTEMa XUMHICCKUX 1o cTpoeHHEM aTOMOBY.
snementos J1. M. [Mepuonuueckas cucrema xumuueckux sneMeHToB J[.1. MenneneeBa. CBs3b MEpUOTUIESCKOTO
Menzeneesa, UX CBA3E | 3akoma u [lepuouyueckoii cMCTEMbI XMMHYECKUX 3JIEMEHTOB C COBPEMEHHO# Teopuell cTpoeHus
€ COBPEMCHHOM aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUECKUX IEMEHTOB, 00pa3yeMbIX UMH
Teopuel CTpOCHUS MIPOCTBIX M CJIOKHBIX BEIISCTB 10 TPYIITaM U niepruoaaM [leproaudeckoii cucTeMbl. 3HaYeHHe
aTOMOB MEPUOINICCKOT0 3aKOHA M CUCTEMbI XUMHUECKUX dieMeHTOB J[.J. MeHeneeBa B pa3BUTHH )

HAyKH.
YcraHoBIEHUE CBA3U MEXKIY CTPOCHUEM aTOMOB XMMUYECKUX 3JIEMEHTOB U NMEPUOANUECKUM
N3MEHEHHEM CBOMCTB XMMHYECKHX 3JIEMESHTOB M UX COSANMHCHUMN B COOTBETCTBHU C
nosioxkeHueM Ilepuonnueckoi cucreMsl. Penienue npakTuko-OpueHTUPOBAHHBIX
TEOPETHYECKUX 3aJaHUI Ha XapaKTepU3aIui0 XUMUYECKHUX IeMEHTOB «MeTtamnaeckue /
HEMETAJUTMYECKUE CBOMCTBA XUMUYECKUX AJIIEMEHTOB B COOTBETCTBHH C UX AJIEKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B IEPUOJUYECKON CUCTEME XUMHUYECKHUX deMeHToB 1. M.
MenneneeBa»
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Tema 1.3.

Crtpoenue BelecTBa u
IPUPOJAa XUMUYECKOMN
cBs3u. MHOTOOOpasue
BEILIECTB

Conep:xanue yueOHOro MaTepuaJia

CrpoeHue BeniecTBa. XuMU4ecKas CBsI3b. BUIbI XUMUYECKOH CBsI3H (KOBaJICHTHAS
HEMoJIIpHAas U MOJIIpHAas, MOHHAs, MeTaJuInyeckas). MexaHu3Mbl 00pa3oBaHusl KOBaJIEHTHOMN
XUMHYECKOH CBsi3U (OOMEHHBIN U JOHOPHO-AKIIENITOPHEIN ). BogopoaHas cBsi3b. BaneHTHOCTS.
OnekTpooTpuuaTeabHOCTh. CTeneHp OKUCIeHUs. IOHbI: KAaTHOHBI U @aHHOHBI

IIpakTHYecKHe 3aHATHS

[Tpaktrueckas padota Ne3. «CTpoeHHE BEIIeCTBAa M MPUPOIa XUMUUYECKON CBSZHY.
JleMoHCTpanust MoJIeel KPUCTAUNIMYECKUX PEIIETOK: HOHHOM (XJIOpUJT HATpHsl), aTOMHOM
(rpadut u anmas), MOJICKYJIAPHOH (YTJIEKUCIIBINA Ta3, HO/I), METAJUIMUYECKON (HATpUil, MarHui,
Menb). Perenne npakTHYecKuX 3aJaHui Ha COCTaBIICHUE DJIEKTPOHHO-TpapuIecKuX HopMyt
3JeMEHTOB 1—4 nepuoaoB

OK 01

Tema 1.4.
Knaccudukanms,
Y HOMEHKJIaTypa
HEOPTaHHYECKUX
BEIIIECTB

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanus Heopranuueckux BemecTs. HoMeHkaTypa HeopraHMuecKux BEIIeCTB
(okcHIbl, TUAPOKCHUIBI, KUCIIOTHI, COM). BemnecTBa MONEKYIIIPHOTO M HEMOJIEKYJIIPHOTO
CTpOEHUs. ArperatHble COCTOAHUS BemecTBa. Kpucramindyeckue 1 aMop(HbIe BEILIECTBA.
3aKOH MOCTOSIHCTBA COCTABa BEILECTBA. THITBI KPUCTAJUIMYECKHX PEIIETOK (aATOMHAs,
MOJIEKYJISIpHAs, HOHHAsI, METANINYeCcKasi). 3aBUCUMOCTb CBOWCTBA BELIECTB OT TUIIA
KPUCTAIUIMYECKOM PEIETKH

IIpakTnyeckue 3aHATHS

[TpakTrueckas padota Ned. «HoMeHKIaTypa HEOPTaHUYECKUX BEIIECTBY.

Perienue npakTHuecKux 3aJJaHU N0 KiIaccu(UKAIUN, HOMEHKIIATYpe U XUMUYECKIM
(dbopMysiaM HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIaccoB (YrapHbIil ra3, yriaeKucibli ras,
aMMMUMaK, rajicHas u3BCCTh, HCralcHasa U3BCCTh, IIMThCBAA COAa U ;[pyrI/Ix): Ha3BaHHUA BCIICCTB
o mexxayHapoaao (MIOTTAK) nnm TpuBManbHOM HOMEHKIIATYPE M COCTaBlieHnEe (HOPMYJITbI
XUMHUYCCKUX BCHICCTB, OIMMPCACICHUC TPHUHAIJIC)KHOCTHU K KJIACCY. ITouck I/IHq)OpMaI_II/II/I 1o
Ha3BaHMSIM, UACHTHUPHUKATOPaM, CTPYKTYPHBIM opMysiaM. AHAIN3 XUMHUYECKON
uH(pOpMaINY, TOTy4aeMON U3 Pa3HbIX HICTOYHUKOB (CPEACTB MAaCCOBOM MH(pOpMAIINH, CETh
WNHTepHeT u apyrue)

OK 01
OK 02

Tema 1.5.
THp XUMHUYECKUX
peakuuii

Conep:xanue yueOHOro MaTepuaJia

Xumuueckas peakius. Kiaccudukanus v THITBI XUMUYECKUX PEaKIuii B HEOPTaHUYECKON U
OpPraHMYECKON XUMUU. 3aKOHBI COXPaHEHMSI MACChI BEILIECTBA, COXPAHEHUS U IPEBPAICHUS
SHEPTUH NMPU XUMUYECKUX peakiusix. OKUCINUTENbHO-BOCCTAHOBUTENbHbIE PEaKIIUu
(ypaBHeHI/IH OKHUCJICHUA-BOCCTAHOBIICHUA, CTCIICHb OKUCICHUSA, OKUCIUTCIIb 1 BOCCTaAaHOBUTCIIb,
MPOLIECCHI OKUCIICHUSI U BOCCTAHOBJICHHUSI, BAKHEHIIINE OKUCIUTENN U BOCCTAHOBUTEIH, METO]1
ANIEKTPOHHOTO DaslaHca, SJICKTPOJIN3 PACTBOPOB U PACIUIABOB BEIIECTB, OKHCIUTEIBHO-

OK 01
OK 02
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BOCCTAHOBUTEJIbHBIE PEAKIIMU B IPUPOJIE, MPOU3BOJICTBEHHBIX MPOLIECCAX U
KHU3HEICSATEIbHOCTH OPTraHNU3MOB)

JlabopaTopHble 3aHATHS

JlaGopatopnas padota Nel «TUnbl XUMUYECKUX PEaKIIHiD».

HccnenoBanue TUIOB (110 COCTABY M KOJIMYECTBY UCXOJHBIX U 0OPa3yIOIMXCsl BELIECTB) U
IIPU3HAKOB XUMHUUECKUX peakuuid. CocTaBlieHNEe YpaBHEHUH peaklUi COeITMHEHUS,
pas3yoKeHus, 3aMeleHNs, OOMEHa, B T.4. peaKLuil TOPEHMsI, OKUCICHHUSI-BOCCTaHOBIICHHUS.
CocraBiieHrEe U ypaBHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOIOM
3JIEKTPOHHOTO OanaHca. PacueTHble 3a/1aun HAa HAXOXKJIEHNUE OTHOCUTEILHON MOJICKYJISIPHOM
MAaccChl, ONIPEAEIEHUE MACCOBOM J10JIM XMMHUYECKHUX 3JIEMEHTOB B CJI0KHOM BEILLIECTBE

Tema 1.6.

CKOpOCTh XMMHUYECKUX
peakuuii. XuMu4ecKoe
paBHOBECHE

Conep:xaHue y4eOHOIro MaTepuaJa

CKOpOCTb peaklny, €€ 3aBUCUMOCTh OT Pa3INyYHbIX (PAKTOPOB: MPUPOJIBI PEArMPYIOIIUX
BEILECTB, KOHLICHTPALUK PEarupyolnuX BEUIECTB, TEMIIEPATYPhl U ILIOIIAAA PEAKIIMOHHON
noBepxHocTU. TernoBble 3PPEKThl XUMUUECKUX PEAKLIUN: IK30- U SHIOTEPMUYECKUE
peakiuu. OOpaTuMble peakiuu. XuMH4ecKoe paBHOBecHe. DaKTOpbl, BAUSIOIIUE HA
COCTOSIHUE XUMHUYECKOTO PABHOBECHS (KOHLIEHTPALUS peareHTOB WK MPOLYyKTOB PEaKLIny,
nasieHue, temneparypa). [Tpunuun Jle Illarense

IIpakTuyeckue 3aHATHS

[TpakTuyeckas pabora Ne5. «BnusHue paznuyHbiX (PaKTOPOB Ha CKOPOCTh XUMHUYECKOM
peakuum».
Perienue npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUN Ha aHANIU3 (DaKTOPOB, BIMSIONIUX HA

M3MEHEHHE CKOPOCTH XUMHUYECKON PeaKIMi. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PeaKkuu OT

IIPUCYTCTBUS KaTalau3aTopa Ha IPUMEpE pa3iIosKeHUs IEPOKCH]IA BOJOPOAA C IOMOIIIbIO
IMOKCUA MapraHlia 1 Karanassl. PelieHre npakTHKO-OpUEeHTUPOBAHHBIX 3aJaHUH Ha
npuMeHenne npunnuna Jle-llarense 11 HaX0XIeHUS HANPABJICHUS CMELICHUS PABHOBECHS
XMUMUYECKOHN peakuy U aHaJIu3 (GaKkTOPOB, BIUAIOUINX HA CMEIIEHHE XUMMUYECKOTO
paBHOBECHSI

JlaGopaTopHble 3aHATHSA

Jlaboparopnast pabota No2 «M3ydeHne 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU PEAKIIH OT
KOHIICHTPALIUU pPearupyronux BeIEeCTB U TEMIIEPATYPBD».

Jlaboparopnast pabota Ha BEIOOD:

1. JTaboparopHas pabota Ne2.1 «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIIH OT
KOHIEHTPALUU pearupyonux BeuiecTy. McenenoBanye 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
KoHIIeHTpauuu. OnpeaesieHne KOHCTAHThBI CKOPOCTH Peakuy rpadudeckKuM METOI0M.

OK 01
OK 02
IIK1.1
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2. JTJaboparopHas pabota Ne2.2 «OmpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIH OT
Temnepatypb». VMcciaenoBanue 3aBUCMMOCTH CKOPOCTH PEaKLIUU OT TeMIepaTypsl. Pacuer
SHEPrUM aKTUBALMK peaKkLuu

Tema 1.7.

PactBOpEI, TeOpUs
AJIEKTPOTUTUUECKON
JIUCCOIUAIIAA U MOHHBIN
oOMeH

Conep:xaHue y4eOHOro MaTepuaJia

PactBopsl. Buasl pacTBOPOB 110 COEPKAHUIO PACTBOPEHHOIO BellecTBa. PacTBOpUMOCTS.
ITonste o nucnepcHbIX cuctemax. McTuHHbBIE M KOJUIOMIHBIE PACTBOPBI. MaccoBas 1o
BelriecTBa B pactBope. [lonsTie o Bogopoanom nokazatene (pH) pactBopa.
OnexrponuTHyeckas qucconuanus. CHIbHbIE U ¢1a0ble JIEKTPOJINTHI, HEANEKTPOIHUTHI.
Peakiiun noHHOTO OOMEHa

JlabopaTopHble 3aHATHS

Jlabopartopnast pabota Ne3 «IIpuroroBieHrue pacTBOPOBY.

IIpurorosneHue pacTBOPOB 3aJaHHON MacCOBOM J0JIEN PACTBOPEHHOI'O BEILIECTBA, IIPOBEACHUE
peaKiuii HOHHOro 0OMeHa, ONpeJIeIEHUE CPeJibl PACTBOPOB BELIECTB € IIOMOLIbIO
YHUBEPCAIBLHOTO MHIMKATOpA (KUCast, HEUTpaabHasi, LEN0YHast). 3aJaHUs Ha COCTABIICHUE
MOHHBIX peakIuil. Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 33alaHUN HA PACTBOPBHIL,
UCIOJIb3yeMbIE B OBITOBOM M MPOU3BOJCTBEHHON AEATEIbHOCTH YEJIOBEKa

Jlaboparopnas pabota No4 «Peakumu ruapoanzay.

HccnenoBanue cpebl pacTBOPOB COJEH, 00pa30BaHHBIX CHIIBHBIMU M CITA0BIMU MPOTOJTUTAMH,
Y WX PEaKIMi C pacTBOpaMH IIeJIOYH B KapOoHarta HaTpus. CocTaBiIeHUE PEeaKIui THAPOIHN3a
coJieit

Jlabopartopnast pabota Ne5 «MccnenmoBanue AUCTIEPCHBIX CUCTEM.

CrtpoeHue u GpakTopbl yCTOWIMBOCTU AUCTIEPCHBIX cucTeM. CTpoeHue Murleiuisl. PaccenBanme
CBETa MPH MPOXOKIECHUU CBETOBOTO MTyYKa Yepe3 ONTHUECKH HEOTHOPOIHYIO cpeny (3ddekra
Tunnpans). [IpurotoBnenue u n3y4eHre CBOMNCTB AUCIIEPCHBIX CUCTEM Pa3HBIX BUJIOB!
CYCIICH3UH, IMYJIbCUH, KOJUTOMTHOTO pacTBopa. CpaBHEHHE CBOWCTB HCTUHHBIX U KOJUTOMIHBIX
PaCTBOPOB, BHIABJICHHUC OCHOBHBIX paBJ’IH‘IHI’I MCKAY HUMU

OK 01
OK 02
OK 04
OK 07
IIK1.1

KonTpoabHnas padora 1

CtpoeHue BelecTBa U XUMHUYECKHE peakiuu (1o pasaeny 1)

Paznen 2. Heopranuueckasi Xumusi

Tema 2.1.
DU3NKO-XUMHYECKIE
CBOICTBa
HEOPraHUYeCKUX
BCIIIECTB

Conep:kaHue y4eOHOTr0 MaTepHuaJia

Meramisl. [lonoxenue metauios B [lepuoanueckoil cUCTEME XUMAYECKHUX JIEMEHTOB.
OCc00OEHHOCTH CTPOCHHMS DIIEKTPOHHBIX 000JI09eK aTOMOB MeTauioB. O0mme husndeckre
cBoiicTBa MeTaj10B. CIUIaBbl METAJIIOB. DJIEKTPOXUMHUUECKUH psijl HAIPSHKEHUH METalJIOB.
XHWMHYECKHE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUM, KAJIWHA, KAJIbIIMA, MarHui, aTFOMAHAN,
LIUHK, XpPOM, XKeJe30, Mellb) U uX coequHeHni. O01ue crnocoObl MoIydeHus] METAIJIOB.
[IpuMeHeHne MeTaJIJIOB B ObITY M TEXHUKE

OK 01
OK 02
OK 04
IIK1.1
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Hewmeramnsl. [Tonoxenune HemeTamwoB B [lepruoanueckoil CucTeMe XUMUYECKUX JJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB. DPU3HYECKUE CBOMCTBA HEMETAJLIOB.
ANOTpOIUs HEMETAJUIOB (Ha pUMepe KUCIIOpoia, cepbl, hocdopa u yriepoaa). XuMH4ecKue
CBOICTBA U MMPUMEHEHNE BAKHEUIIINX HEMETAIIOB (TaJIOTEHOB, Cephl, a30Ta, hochopa,
yIJIepo/ia U KPEMHHUS) U UX COCIMHEHHM (OKCHUJI0B, KUCIOPOCOAEPKAIIUX KUCIIOT,
BOJIOPOAHBIX coeMHEHMH ). [I[puMeHeHne BAXKHEUIINX HEMETAVIOB U UX COCTMHCHHM

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, THIPOKCHIOB,
KHCJIOT, coJiel u Ap.). ['eHeTnyeckas cBsi3b HEOPTAaHMYECKUX BEIIECTB, MPUHAJISKAIINX K
Pa3IMYHBIM KJaccaMm. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB IMPOCTHIX BEILIECTB, BOJOPOAHBIX
COCJIMHECHMH, BBICIIIUX OKCHIOB M THJIPOKCHIOB

IIpakTHYecKHe 3aHATHS

[TpakTrueckas padota Ne6. « DU3NKO-XMMUYECKHE CBOMCTBA HEOPTAaHUUECKUX BEIIIECTBY.
CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKLIUI C y4aCTUEM IPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIECTB: METAJIOB U HEMETAJJIOB; OKCH/IOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUYECKUX KHCIIOT, OCHOBAaHUM U aM(OTEPHBIX THAPOKCHUIOB;
HEOPraHWYECKUX COJICH, XapaKTEPU3YIOIIUX UX CBOICTBA.

Pacuérrl Maccul BEIIECTBA UIIN OG’béMa Ta30B IO U3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC UJINU
00BEMY OJTHOTO U3 YUaCTBYIOIIMX B PEaKIIMH BELIECTB, pacu€Thl Macchl (00bEMa, KOTMYeCTBa
BGH_IGCTBa) MMPOAYKTOB pCaKlnuu, €CJIIN OJHO U3 BCHICCTB UMCCT IIPUMCCH. Pemenue IMPAKTUKO-
OpPUEHTUPOBAHHBIX 33JaHUI HA CBOMCTBA, COCTaB, MOJMyueHUE U 0€30IaCHOE UCTIOJIb30BaHUE
BKHEHUIINX HEOPraHUYECKHUX BEIIECTB B OBITY U MPO(ECCHOHATBHOM NeSITEIbHOCTH YeJIOBEKa

JlabopaTopHble 3aHATHSA

Jlaboparopnas padota Ne6 «CBOIHCTBa METAJUIOB U HEMETAIIIIOBY.

HccnenoBanue GU3NIECKUX M XUMUUECKUX CBOWCTB METAJIJIOB M HEMETAITOB. Perienne
JKCIMEPUMEHTAIIbHBIX 3a7a4 [10 CBOMCTBAM XMMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJIOB,
110 PACIO3HABAHMIO U MOJYYEHUIO COCTMHEHN METAJNIOB M HEMETAJIJIOB

Tema 2.2.
Nnentuduxarnuys
HEOPTaHUYECKUX
BEIIIECTB

Conep:xanue yueOHOro MaTepuaJia

IIpakTuyeckue 3aHATHS

[TpakTruyeckas pabora Ne7. «KauecTBeHHbIE XMMUYECKHE PEAKIIUU, XapaKTEPHbIE IS
0OHapy>KCHHSI HEOPTaHUIECKUX BEIIECTB (KATHOHOB U aHUOHOB)Y.

CocraBieHue ypaBHEHUH peakinii oOHapy>keHust KaTHoHOB I-VI rpynmn u aHHOHOB, B T.4. B
MOJICKYJISIpHOM 1 MOHHOU (popmax. Peaknium oOHapyXeHUsT HEOPTaHUYECKHUX BEIECTB B
peasbHBIX 00BEKTaX OKPYIKAIOIIEH Cpejibl

JlabGopaTopHble 3aHATHSA

Jlaboparopnast pabota No7 «MneHTudukamnmss HEOPraHUIECKUX BEIICCTBY.

OK 01
OK 02
OK 04




14

Pemenue skcriepuMEHTANBHBIX 33124 [10 XUMHUYECKHM CBOMCTBAM METAJIIOB U HEMETAJLIOB, 10
pacro3HaBaHMIO U OJTYYEHUIO COEMHEHUI METAJIIOB M HEMETAJUIOB (B3aMMO/IEHCTBHE
THJIPOKCUIA AIIOMUHUS C PACTBOPAMH KHCJIOT | 1ienoyeid,). UnenTndukanus HeopraHndecKux
BeIlIecTB (KaTHOHOB [-VI rpynn win aHMOHOB) C UCIOIB30BAHNEM UX (PU3UKO-XUMUYECKUX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIIUN.

Jlaboparopnast paboTa Ha BEIOOD:

1. JTaboparopHas padota Ne 7.1 « AHanmuTHUECKUE peakuyi KaTuoHOB [-VI rpymmy.
[TpoBeneHne KaueCTBEHHBIX PeaKuil, NCIOIb3yEMBIX JUIsl OOHAPYKEHUSI KATHOHOB | rpymmbl
(xamust, HAaTpHs, Marausi, ammonus ), I rpynmer Ha mpumepe 6apwust, 111 rpynmer — cBunma, [V
rpynmsl — amoMuHusd, V rpynmnsl — xenesa (11 u 1), VI rpynnsr — aukens. Onucanue
HaOJII0AAEMBIX SIBIIEHUI U COCTaBIEHUE XUMUUYECKUX PEAKIIUN.

2. JTaboparopHas pabota Ne 7.2 « AHaJIIMTHUECKUE peaKIui aHUOHOBY. [IpoBeneHue
KaueCTBEHHBIX PEAKIINNA, NCIIOIB3YEMBIX JUIsl OOHAPYKEHUsI aHMOHOB: KapOoHaTa, ¢ocdara,
cynbdara, cynbpuaa, HUTpaTa, Xjaopuaa u ap. Onucanue HaOIIOJaEMBbIX SBICHUHN U
COCTaBJICHHE XUMHUYECKUX peaKLuil

Tema 2.3. Conep:kaHue y4eOHOI0 MaTepHuaJia OK 01
[IpouzBoacTBo OO01re npeacTaBIeHUs O MPOMBIIIEHHBIX CIIOCO0aX MOTYYSHHS XUMUYECKUX BEIIECTB (Ha OK 07
HEOPraHUYECKUX MpuMepe MPOU3BOJICTBA AMMHAaKa, CEPHOM KUCIIOTHI). YepHas U IBETHAS METAJLTYPTHUs.
BEILIECTB. 3HAUCHHUE [IpakTueckoe MpUMEHEHHE IEKTPOIIN3a JJIs MOTYUEHUS HIEIOYHBIX, IIEIOYHO3EMETbHBIX
U IIPUMEHEHUE B OBITY  |MeTaJIoB U amoMuHus. CTEKI0 U CHIMKATHAs IPOMBIIIIEHHOCTh. [IpobieMa 0TX0I0B |
Y Ha MIPOU3BOJICTBE MOOOYHBIX MTPOYKTOB

IIpakTu4yeckue 3aHATHS

[TpakTuueckas pabota Ne§. «Heopranuueckasi XuMusi B COBPEMEHHOM MUPE».

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 33JaHUN O POJIM HEOPTAHUYECKON XMMHUH B Pa3BUTUU

MEIUIINHBI, CO3/IaHUU HOBBIX MAaTEPUAJIOB (B CTPOUTENIBCTBE U AP. OTPACIIAX

MIPOMBIIIJIEHHOCTH ), HOBBIX HICTOYHUKOB 3HEPTUH (aJIbTEPHATUBHBIE HICTOYHUKH SHEPTUHN) B

peneHnH MpobIIeM SKOJIOTHYECKOM, SHEPreTHYEeCKOI M MUIEBOM Oe30I1acCHOCTH
KontpoJabHas padora 2 | CBoiiCTBa HEOPraHUIECKUX BEIIECTB (TI0 pasueny 2)

Pa3nen 3. TeopeTnueckue 0CHOBBI OPraHMYECKO XUMUM

Tema 3.1. \ Coaepsxanue yueOHOro MaTepuasia OK 01
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Knaccudukanus,
CTPOCHHE

¥ HOMEHKJIaTypa
OpPraHWYECKUX BEIIECTB

Hpe;[MeT OpFaHquCKOﬁ XUMHHU: €€ BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC B ITOJTYYCHHUHU HOBBIX
BEIIECTB U MaTepuanoB. Teopus cTpoeHus: opranndyeckux coenunenuii A.M. bytieposa, e€
OCHOBHBIE 1oJI0KeHUsI. CTPYKTypHBIE (POPMYJIBI OpraHMYECKUX BemecTB. ['oMmomnorus,
n3oMepusi. XMMUYECKas CBSI3b B OPraHUUYECKUX COCTMHEHUSX: KPAaTHbIE CBSI3U, G- U T-CBS3H.
[IpencraBienne o K1accHPUKAIUN OPraHUYECKUX BellecTB. HoMeHKIaTypa opraHun4ecKux
COeMHEHMH (cucTeMaTHyecKas) 1 TpUBUaIbHbIC HA3BaHUS BaKHEHIINX MpeACTaBUTENCH
KJIACCOB OPTraHUYECKUX BEILECTB

IIpakTnyeckue 3aHATHS

[TpakTuyeckas padora Ne9. «HomeHkaTypa OpraHu4ecKiX BEIIECTBY.

O3zHakoMJyieHHEe ¢ 00pa3liaMu OPraHUYECKUX BEIIECTB U MaTepralaMy Ha UX OCHOBE,
MO/JICIIMPOBAHUE MOJICKYJI OPTaHUYECKUX BEUIECTB, HAOIIOIEHUE U ONMCaHHE
JEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAIICHUIO0 OPraHUYECKUX BELIECTB IIPU HArPEBAHUU
(mnaBnenue, oOyrnuBanue u ropeHue). CoCcTaBICHHE MOIHBIX U COKPAIICHHBIX CTPYKTYPHBIX
(dbopMyI1 OpraHMYECKHUX BEIIECTB OT/EIbHBIX KIACCOB, UCMOJIb3YS UX HA3BAHUS 110
CUCTEeMaTUYECKOW U TPUBHAILHON HOMEHKIIATYype (3THIICH, alleTUJICH, MIUIEPHH, (HEHOII,
dhopmasibieTu 1, YKCyCHasi KUCJI0Ta, TIIMIKH). PacueTsl npocTeiiieit popMybl opraHudecKon
MOJIEKYJIbI, UICXOJIsl U3 3JIEMEHTHOTO cocTana (B %)

Pa3znen 4. YrieBoaopoabl

Tema 4.1.
YTriaeBogopoibl U uX
MIPUPOJHBIE UCTOYHUKHU

Conep:xanue yueOHOro MaTepuaJia

[Ipenenbubie yraeBoAOpOAbI (AJIKaHbI): COCTAB U CTPOCHHUE, TOMOJIOTHUECKUH psia. MeTaH u
3TaH: COCTaB, CTPOEHUE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (peaklUy 3aMELIeHHS U
rOpeHHsl), HAXOXKJIEHUE B IPUPOJIE, OJYUCHHE U IPUMEHEHHE

HenpenenpHble yriieBogopo bl (ATKEHBI, ATKAUCHBI, aJTIKUHBI).

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUU psii. DTUIIEH U MPOIUJICH: COCTaB, CTPOCHHUE,
¢du3nUecKre U XUMUYECKUE CBOMCTBA (peaKluy THAPUPOBAHUS, TaJIOTCHUPOBAHMS,
ruapaTalnyy, OKUCICHUS U TIOJUMEPU3alNH) IOy4YeHUE U IPUMEHEHHE.

Anxamuensl: Oyragues-1,3 u metunOyTaaues-1,3, XuMU4ecKoe CTPOSHUE, CBOMCTBA (peaKius
MOJIMMEPH3AIIH ), TPUMEHEHHUE (7151 CHHTE3a MPUPOIHOTO U CHHTETUYECKOTO KaydyKa u
PE3HHBI).

AJKUHBL: COCTaB M 0COOCHHOCTH CTPOSHUS, TOMOJIOTHYECKHMA Psil. AIETHIICH: COCTaB,
XUMHYECKOE CTpOeHUE, (U3NUYECKHE U XUMUYECKIE CBOMCTBA (peakliuy IHIpUpOBaHUs,
raJIOTeHUPOBAHUS, THIPATALIUN TOPEHHMSI ), IOTyUYeHUE U IPUMEHEHHE (MCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TJIAMEHU JJIsi CBAPKHU M PE3KH METAJJIOB)

ApomaTudecKkue yriaeBoaopo bl (apeHsl). benzon u Tomyon: coctaB, ctpoeHue, GU3NIecKue u
XMMHUYECKHE CBOICTBA (peaKMy TraJOreHUPOBAaHUSI 1 HUTPOBAHMUSI), IOJYyUYEHUE U IPUMEHEHHUE.

OK 01
OK 02
OK 04
IIK1.1
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TokcuyHOCTh apeHoB (BIMsIHUE O€H30J1a Ha OpPraHU3M YeJoBeKa). [ eHeTuueckas CBsI3b MEXIY
YIIIEBONOPOAAMH, MPUHAICKANIMMU K Pa3JINYHBIM KIIACCAM.

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. [IpupoaHslii ra3 u nomyTHele HeTsHbIe ra3sl. Hedthb
u e€ mpoucxoxaenne. CrnocoOsI mepepaboTKu HEPTH: IEPETOHKA, KPEKUHT (TEPMUICCKUM,
KaTaIUTUUeCKui ), muponu3. IIponykTsl mepepaboTku He(hTH, UX IPUMEHEHHE B
IPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yrosb U NpOAYyKTHI €ro NepepadoTKu

Tema 4.2.
OU3NKO-XUMHUYECKHE
CBOMCTBA
YIJIEBOAOPOIOB

Coaep:xaHue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHSA

JlaGopatopnas pabora Ne8 «CBoiicTBa yriieBoJOPOIOBY.

TpuBnanbHas 1 MEeXIyHapOJHAss HOMEHKJIATypa, XMUMUYECKUE CBOMCTBA, CIIOCOOBI OIYYEeHUS
YTIeBOAOPOAOB. MoieIMpOBaHNE MOJIEKYI U XUMHUYECKUX MPEBpaIleHUil yTiIeBog0po0B (Ha
IpUMeEpe TaHa, STUIIEHA, alleTUIIEHA U JIp.) U FaJIoreHONPOM3BOIHBIX. KauecTBeHHbIE peakiiun
YTIEBOAOPOAOB PA3IUYHBIX KJIacCOB (0OecBeYMBaHHE OPOMHOM MM HOTHON BOJIBI, pacTBOpa
IepMaHraHaTa Kajus, B3aUMOJIeHICTBHE alleTUIEHa C aMMHUAauYHbIM PacTBOPOM OKCHJIa cepedpa
(1)), xauecTBeHHOE OOHApYKEHUE YIIIEPOAa U BOJOPOJa B OPraHUYECKHUX BEIECTBAX.
[Tonmyuyenue >TuIeHa U3 3TaHOJA B 1a00PATOPUU U U3YUEHHUE €0 (PU3NUECKHX U XUMHUYECKHX
cBoiicTB. CocTaBlIeHHE peaKLMi IPUCOEINHEHUS U OKUCIEHUS Ha IpUMepe dTUIeHa. Pemenue
pPacyeTHBIX 33434 C UCHOJIb30BAHUEM INIOTHOCTH ra30B 110 BOJOPOAY M BO3AYXY

OK 02
OK 04

KonTpoabnHas padora 3

Teopust cTpoeHUsI OpraHUYECKUX COCTUHEHHM. YTIeBOIOPOIbI (110 pa3zaenam 3 u 4)

Paznen 5. Kuciaopoaocoaepskanue oprannyeckie coeJuHeHust

Tema 5.1.
Cruptel. ®enon

Conep:xanue yueOHOro MaTepuaJia

[IpenenbHBIC OTHOATOMHBIE CIIUPTHI (METAHOJ M 3TAHOJ): CTpOeHUE, (PU3NIECKUE U
XMMHYECKHE CBOWCTBA (PEaKIMU C AKTUBHBIMU METaJUIaMH, raJIoOTeHOBOIOPOIaMH, TOPEHHUE),
npuMeHeHune. BogopogHbie cBsA3U Mex a1y MOJIeKyIaMu cnupToB. Ousnonoruyeckoe AecTare
METaHOJIa M 3TAaHOJIa Ha OPTaHM3M YeJIOBEKa.

MHoroaroMHble COIUPTHI (3TUJICHIVIMKOIb U TIIMLIEPUH): CTPOEHUE, PU3NIECKUE U XUMHUYECKHE
CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMHU METAJIIAMHU, KAUeCTBEHHAs! peaKlus Ha
MHOT0aTOMHBbIE CIUPTHI). PU3HONIOrHUecKoe IeCTBUE Ha OpraHu3M yenoBeka. [Ipumenenue
TIIALEPUHA U ATHIICHTIIUKOJISL.

®enoin. CtpoeHue MOJICKYJIbI, PU3NYECKHE U XUMUYECKHE CBOMCTBA (peHOoIa. TOKCHYHOCTh
¢denona, ero Gpu3noONOTHUYECKOE NeiCTBHE Ha OpraHu3M 4enoBeka. Ilpumenenue gpenona

OK 01
OK 07

Tema 5.2.
Anbaeruasl.
KapOoHOBBIE KHUCTOTHI.
CrnoxHble 3(upbI

Conep:kaHue y4eOHOIr0 MaTepuaJa

Anpaeruanl U KeTOHBI (popMalibaerul, aeTaibaerTu, alleToH): CTpoeHue, (PU3NIecKue U
XUMUYECKHE CBOMCTBA (PEAKIIMU OKUCIICHHUS M BOCCTAHOBIICHUSI, KAYECTBEHHBIC PEaKIINN),
MOJIYYEHUE U IPUMEHEHHUE.

OK 01
OK 02
OK 04
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OnHOOCHOBHBIE ITpeebHBIE KapOOHOBBIE KUCIOTHI (MypaBbHHAS U YKCYCHAsl KUCIIOTHI):
cTpoeHue, (U3nIeCcKrue U XMMHUIECKHE CBOMCTBA (00IIMe CBOMCTBA KUCIIOT, PEAKITUS
STepUPUKAINN), TOJTyuYeHHe U TpuMeHeHne. CTeaprHOBast U OJICMHOBAs KMCIOTHI KaK
MIPEICTaBUTENHN BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE EUCTBUE.

Crnosxuble 3(Upbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['Maponu3 cinoxxHbIX 3¢upoB. XKupsl.
I'maponus xkupos. [IpuMeHneHue xupoB. buosiornueckas posib )KUPOB

Tema 5.3.
VYrieBoabl

Conep:kaHue y4eOHOIr0 MaTepHuaJia

YTneBobl: cOCTaB, KiIacCH(PUKAIUS YIIIeBOJ0B (MOHO-, TU- U MoyMcaxapuab). [mroko3a —
MPOCTEHIINI MOHOCAXapu: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE
CBOICTBA TIIIOKO3bI (B3auMoiercTBre ¢ ruapokcuaom menu (II), okuciaenne aMmmMuayHbIM
pactBopoM okcujia cepedpa (I), BocctaHoBiIeHUE, OpOKEHHE TIIOKO3bI), HAXOXKIECHUE B
MPHUPO/Ie, TPUMEHEHHUE TIIOKO3bI, OMOIOTUYECKAs! POJIb B JKU3HEIEATEIILHOCTH OpraHu3Ma
yenoBeka. orocuntes. pykTo3a Kak U30MEP TIIFOKO3BI.

Jucaxapupl: caxapo3a, MaibTo3a. BoccTaHaBIMBaOIINE U HEBOCCTAHABIMBAIOIINE
nucaxapubl. ['maponus qucaxapuoB. Haxoxaenue B mpupoie 1 NpUMEHEHHE.
[Tonucaxapuasl: Kpaxmall, TIIMKOTEH U 1eUTi0103a. CTpoeHne MakpoOMOJIEKYJT Kpaxmaia,
[JIMKOTEHA U LEJUTI0I03bl. PU3HUECKue CBOMCTBA Kpaxmaia U LeJUI0I03bl. XUMUYECKUE
CBOMCTBA KpaxMaJia: THAPOJIN3, KAYECTBEHHAS PEAKLUsI C HOJIOM. XUMUYECKUE CBOMCTBA
LEJUTIONIO3BL: THAPOIIN3, ToJyueHue 3pupoB 1eston03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKIE
CBOMCTBa
KHUCJIOPOAOCOAECPKALINX
OpraHNUYeCKHUX
COCIMHECHHUH

Conep:kanue y4eOHOIro MaTepuaJa

IIpakTHyeckue 3aHATHS

[TpakTuueckas pabora Nel(. «HoMeHKIaTypa KUCIOPOI0COACPIKAIIUX OPTaHUIECKIX
COEITUHEHUI.

TpuBuanpHas 1 MeXIyHapoaHas HOMEHKJIATypa, XUMHUUYECKHE CBOMCTBA, CIIOCOOBI MOIy4YEeHUS
CIIUPTOB M (PE€HOJIOB, KAPOOHOBBIX KUCIIOT U A3(HPUPOB, AIBACTUIOB M KeTOHOB. COCTaBICHUE
CXEM peakxIuii (B TOM YUCIIe IO MPEATIOKEHHBIM LIENOYKaM MPEBPAIIECHUH ), XapaKTepU3yIOIIUX
XMMHUYECKHE CBOMCTBA KUCIOPOAOCOAEPKALINX OPraHMUYEeCKUX COSIMHEHHM

[TpakTuyeckas padora Nell. «Xumuueckue U pu3nIecKue CBOWCTBA KHCIOPOJ0COIEPKAIIUX
OpPraHUYECKUX COCTUHEHUS.

[IpoBenenue, HaOMIOACHNE U ONMCAaHUE TEMOHCTPAILIMOHHBIX ONBITOB: TOPEHUE CITUPTOB,
KaueCTBEHHBIC PEAKIIMH OJTHOATOMHBIX CIIUPTOB (OKHCcIeHUe dTaHosa okcuom meau (1)),
MHOT'0aTOMHBIX CIIUPTOB (B3auMoJeicTBHE ruieprHa ¢ ruapokcuaom menu (1)), anbaeruaos
(oKkucIeHrne aMMUaYHBIM pacTBOpoM okcua cepedpa(l) u ruapokcuaom meau (11),
B3aMMOJIEICTBUE KpaxMaJla ¢ MOJIOM), U3YUYEHHE CBOMCTB pacTBOpPA YKCYCHOM KUCIJIOTHI.

OK 01
OK 02
OK 04
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[IpakTHyeckoe MpUMEHEHNE STUIICHTIIUKOIS, IIHleprHa, penona. [Ipumenenue
(bopmanpaeruia, aneTalberuia, yKCyCHON KUCIOThl. Pelenue skcrepuMeHTanbHbIX 33a1a4 10
M3YYEHHUIO PU3UKO-XMMUYECKUX CBOMCTB KHCIOPOAOCOASPKALIMX OPTaHUUYECKUX COSTUHCHUN

Pa3znen 6. A3oToconep:xamme OpraHudecKue coeIMnHeHus1

Tema 6.1.
AMWHEL.
AMHHOKMCIIOTEI.
benkn

Coaep:xaHue yueOHOro MaTepuaJia

AMWHBI: METHJIAMUH — IPOCTEUILINN MPEACTaBUTENh AMUHOB: COCTaB, XUMHUECKOE CTPOCHHE,
(bU3MYEeCKre U XUMUYECKHE CBOMCTBA, HAXOXK/CHUE B TIPUPO/IE.

AMUHOKHCTIOTHI KaK aM(pOTEepHBIC OpraHrYecKue coequHeHus. u3ndeckne 1 XUMHIECKUE
CBOMCTBAa aMUHOKHUCIIOT (Ha IpUMepe TIUIHA). bruoornueckoe 3HaYeHNE aMIHOKHCIIOT.
IlenTnabl.

benku kak mpupoaabie nonumepsl. [lepBudHasi, BTopuyHasi M TPETHYHASL CTPYKTypa OEIKOB.
XHWMHYECKHE CBOMCTBA OCJIKOB: THAPOJIH3, ICHATYpAIlUsl, KAYECTBEHHBIC PEAKIIUH Ha OCIKH

IIpakTnyeckue 3aHATHS

[TpakTruyeckas pabora Nel2. «CBoHCTBa a30TOCOASPKALIMX OPTAHUIECKUX COCTUHEHUI.
dusnueckue U XMMUYECKHE CBOMCTBA aMUHOB (PEaKLUU C KUCIOTaMH U TOPEHUS) U
aMHMHOKHUCIIOT (Ha puMepe riauiuaa). Habmoaenrue u onrcanue 1eMOHCTPAIIMOHHBIX OIBITOB:
JieHaTypalysi OeJIKOB IPU HarpEeBaHUH, IIBETHBIE PEAKIIMH OEIIKOB

OK 01
OK 02
OK 04

Paspnen 7. BbIcOKOMOJIEKYISIPHbIE COCIHHEHUS

Tema 7.1.
IlnacTmaccel.
Kayuyku. Bonmokna

Conep:kaHue y4eOHOI0 MaTepHuaJia

IIpakTHYecKHe 3aHATHS

[Tpaktrueckas padota Nel3. «CunTe3, aHAMN3 U KIIacCU(DUKAITNS BHICOKOMOJICKYJISIPHBIX
COCIMHECHU I

OCHOBHBIE NOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED, ITOJIUMED,
CTPYKTYpPHOE 3BE€HO, CTEINEHb IMOJIMMEPU3ALIUHU, CPEAHSS MOJIEKy IsipHas Mmacca. OCHOBHBIE
METO/bI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJIMMEPU3ALUA U MOJUKOHICHCALIHS.
O3nakomiieHHEe ¢ 00pa3lamMy MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, Kay4yKOB:
IJ1acTMACChI (MOJIMATHIIEH, TTOJTUIPOIIIIEH, MOIUBUHIIXJIOPH, TIOJUCTUPOI); HATYPATIbHBIN 1
CHHTETHYECKUE Kay4dyKku (OyTaJueHOBBIN, XJTOPONPEHOBLIM U H30TPEHOBBIN); BOJIOKHA
(HaTypanbHBIE (XJIOOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (alI€TaTHOE BOJIOKHO, BICKO032),
CUHTETUYECKHE (KApPOH U JIABCaH)

[TpakTrueckas padota Nel4. «['eHeTndeckas CBsI3b MKy KilacCaMH OPTraHUYECKUX
COCIMHECHUI.

Pemrenne nenovek nmpeBpalieHnil Ha TeHETUYECKYIO CBSI3b MEX/y KJIaCCaMU OPraHUYECKHUX
COCIMHEHMM C COCTaBICHUEM HAa3BaHUN OPraHUYECKUX COCAMHEHUH 110 TPUBUAIBLHON WIH
MEKIYHApOJHOM CHCTEMaTHYECKOW HOMEHKIaType. Pelenue pacyeTHbIX 3a/1a4 1Mo
YPaBHEHMSIM peaKkLUii C y4aCTHUEM OPraHMUYECKUX BEIIECTB

OK 01
OK 02
OK 04
IIK 1.1
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KonTtposabsHas padora 4 ‘CprKTypa U CBOMCTBA OPraHWYECKUX BelecTB (10 pasnenam 5-7) 2
IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE CO/lepPKaAHUE (COAepPKaHNe PUKJIATHOTO MOYJIsA) 48
Pasgen 8. Xumus B ObITY H IPOM3BOACTBEHHOM IeATEJLHOCTH YeJ0BeKa OK 01
Tema 8.1. Coaeprxkanue yueOHOro MaTepuasa OK 02
Oprannyeckue BemecTsa| [IpaBuia SK0IOTHYECKH 1eIecO00pa3HOr0 TIOBEJCHUS B OBITY M TPYAOBOH JACSITEIHHOCTH B OK 04
B KU3HEICATEIILHOCTH I[EJISIX COXPAHEHUSI CBOETO 3/I0OPOBBS M OKPYIKAIOIIEH PUPOTHON CPeibl, OMACHOCTh OK 07
YeloBeKa. BO3JICHCTBUS Ha JKUBbIE OPraHU3MbI OPTaHUYECKUX BEUIECTB OTAEIbHBIX KJIACCOB lIK 1.1
[TpousBocTBO U (YrI1IeBOAOPOIbI, CHUPTHI, (DEHOIBI, XJTOPOPTAHUYECKUE TIPOU3BOIHBIE, aATTbIACTUIBL U JIP.),
MIPUMEHECHUE MOKa3aTesb MPeAesbHO TOMMYCTUMOM KOHLEHTPALIMU U €Tr0 UCII0JIb30BaHHUE.
OpraHMYeCcKuX BellecTB | buoopranmdeckue coenunenus. [Ipumenenne u Ouonoruyeckas posib yrieBoaoB. OKucCIeHHE 4
B ITPOMBIIIIJICHHOCTH YTJIEBOZOB — UCTOYHHUK YHEPTHH KHUBBIX OpraHu3MoB. O0IacTH NPUMEHEHHUSI aMHHOKHUCIIOT.
[TpeBparenus 6€IKOB MUY B opranu3me. buonoruueckue GpyHkuuu 0enkoB. bruongornueckue
GbyHKIUH )XUpOB. Posib opraHnyeckoid XUMUHW B PEIICHUH TPOOJIEM MUIIEeBOM 0€30MMacHOCTH.
HyxenHoBBIE KUCIIOTBI: cocTaB U cTpoeHue. CTpoeHne HyKIeoTua0B. COCTaB HYKJIEHHOBBIX
kucioT (JJHK, PHK). Poias HyKJI€MHOBBIX KHCIIOT B JKM3HEAEATEILHOCTH OPTaHU3MOB
IIpakTuyeckue 3aHATHS
[TpakTrueckas padota Nel5. «[Ipon3BoacTBO M MPUMEHEHUE OPTaHUICCKUX BEIICCTB B
MIPOMBIIITIEHHOCTIY.
[IpousBoncTBO MeTaHoa, nepepadoTka HePTH. [ToNMATHIIEH KaK KPYITHOTOHHAXKHBIIM MPOTYKT
XUMHYECKOro mpou3BoacTBa. [Ipumenenue stunena. [Ipou3BoCcTBO U MpUMEHEHUE KaydyKa U 2
pe3uHbl. CHHTETUYEeCKUE U UCKYCCTBEHHBIE BOJIOKHA, X CTpOEHUE, cBoicTBa. [IpakTuueckoe
UCIOJIb30BaHNE BOJIOKOH. CHHTETUYECKUE TUICHKH: U30JISIHS JIJIsl IIPOBOJIOB, MEMOPAHBI JIJIs
OTIPECHEHHUSI BOJIbI, 3ALIUTHBIC TUIEHKH JJIsl aBTOMOOUJICH, MIaCThIPU, XUPYPrUUECKHUE MOBSI3KH.
HoBble TEXHOIOTHH JATHHEHUIIIETO COBEPIICHCTBOBAHUS TOJUMEPHBIX MaTEPHUAJIOB
Tema 8.2. Coaep:xkanue yu4eGHOro MaTepuaia OK 01
Xumuueckue Ponp xumun B obecrieueHnr SKOJIOTHYECKOM, JHEPTreTHISCKON U MUIIIEBOM 0€30MMacHOCTH, OK 02
TEXHOJIOTHH Pa3BUTUU MEAUIMHBI, CO3/IaHUH HOBBIX MaTepUaoB (B 3aBUCUMOCTH OT BUJIA OK 04
B TIOBCETHEBHOM po¢eCCUOHATBHON JIEATETLHOCTH ), HOBBIX HCTOYHUKOB SHEPTHUH (JTbTEPHATUBHBIC HCTOUYHUKH OK 07
¥ IPOECCHOHANBHON | spepriu). [TOHATHE O HAYYHBIX METOAX MTO3HAHHS BEIIECTB M XMMIUECKHX PEaKIIHii. TIK 1.1
ACATCILHOCTH UCJIOBCKA |[TpencTaBiieHus 00 0OMMX HAYYHBIX MPUHIIUAIIAX TPOMBIIIUICHHOTO MOJTYYEHUS BAXKHEHIIINX 2
BelIeCTB (Ha MpUMepax MPOU3BOJICTBA AMMHAKA, CEPHOM KHCIOTHI, METAHOIIA).
YenoBek B MUPE BEIIECTB, MATEPHAJIOB M XUMUYECKUX PEAKIIUI: XUMHUSI U 3J0POBbE YeIOBEKa:
MpaBmIa 0€30MaCHOTO UCTIOIH30BAHUS JICKAPCTBEHHBIX MPENapaToB, OBITOBON XUMUHU B
MOBCETHEBHOM >kM3HU. BbITOBasi XuMuyeckasi r(paMOTHOCTb
IIpakTuyeckue 3aHATHS 4
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[TpakTuyeckas pabora Nel6. «[IpuMeHeHNEe XUMUYECKUX BELIECTB U TEXHOJIOTHIA C Y4ETOM
Oyymiei mpohecCuoHaIbHOMN NS TEIbHOCTI.

Pemenue keiic-3a1a4 o TeMaMm: MUIIEBBIE IPOLYKThI, OCHOBBI PallMOHAIBHOIO IUTAHUS,
BAKHEWILIE CTPOUTEIIBHBIE M KOHCTPYKIIMOHHBIE MAaTEPHAIIbI, CEIbCKOX035HCTBEHHOE
IIPOU3BOJICTBO, KPACKH, CTEKJIO, KEPAMHKA, MaTepHalIbl JUIsl 3JIEKTPOHUKH, HAHOMATEPHUAIIbL,
TEKCTUJIbHBIE BOJIOKHA, ICTOYHUKHU YHEPIUH, OPTAaHUUYECKHE U MUHEpaIbHbIE YJOOpEeHHUS,
JIeKapCTBEHHbIE U KOCMETHYECKHE TpenapaTsl, ObITOBast XMMHUS, MaTepHUajIbl U3 MCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

3ammra: [IpencraBnenue pe3yabTaTOB pelIeHUs Keic-3a1a4 B popMe MUHH-TOKIIAIa
(romyckaeTcs UCIOJIb30BaHUE rPaUUECKUX M MPE3CHTAIIMOHHBIX MAaTEPUATIOB)

Pa3nen 9. UccienoBanue 1 XUMHYECKHI aHAJIN3 00beKTOB OMochepbl M TexHOC(EpbI
Paznen 9.1. UcciienoBanue 1 XUMUYECKUl aHAJIN3 00beKTOB OHOChepbl

Tema 9.1.1. Conep:xanue y4yeOHOro MaTepuaa OK 01
OcHOBBI TaOOpaTOPHOU JIaGopaTopHbIe 3aHATHA IIK 1.1
TIpaKTHKH B Jlabopartopnast pa6ota Ne9.1.1 «OcHOBBI Ta00OPaTOPHOM TPAKTUKK.
MpOhECCHORATLHBIX JlaGopaTopHasi mocy1a 1 XUMHYeCcKie peakTuBbl. OCHOBHBIE J1a00OpPaTOPHBIE ONEPALIUH.
naboparopusx Jlaboparopnoe obopynoBanue. TexHrKa 0€30MaCHOCTH U TIpaBUiIa padOTHI (TIOBEICHMS) B

nabopaTtopuu

IIpakTHYeckue 3aHATHSA

[Tpaktruyeckas padora Nel7.1.1 «OkcnepuMeHTaIbHAS XUMHUS: PACUEThI, aHATIN3 JaHHBIX U

MIpPE/ICTaBICHHUE PE3YIbTATOBY.

BrinonHeHue THIOBBIX PACYETOB 10 TEMATHKE SKCIIEPUMEHTA (BBIXO MPOAYKTA PEaKIuH,

Macca HaBeCKd, 00beM pacTBoputelss). O0padoTKa JaHHBIX, aHATU3 U OI[EHKA UX

JOCTOBEPHOCTH (BBIYMCIICHHE CPEAHET0 3HAUCHUS KCIIEPUMEHTAIBHBIX TaHHBIX,

norpentHocTH). [IpeacTaBieHune pe3yabTaToB SKCIIEPUMEHTA B pa3InuHOi ¢opme (Tadiuiia,

rpaduK, OTYET, JOKJIAM], IPE3ECHTAIHs)
Tema 9.1.2. Coaeprxanue yueOHOro MaTepuasa OK 01
XHUMUYCCKUN aHAITH3 Kiaccudukamus mpo6 BoIbI O BUAY W HA3HAYCHUIO, HCXOS U3 €€ XUMUYECKOTO COCTaRBa. OK 02
po0 BOBI OpranonenTuyeckre CBOMCTBA (3amax, Ipo3padHOCTb, IBETHOCTb, MyTHOCTb) BOJBI. I(;E ?71

KucnotHocTs 1 menodnocTs Bobl. pH cpenbl u MeTobl ee onpenenenus. JKecTKocTh BOJIBI U
METOABI €€ OHpGI[eJIeHI/I}I. CyH_IHOCTb MEeToaa TI/ITpOBaHI/I}I.

Buapl xecTkocTH BoABI (BpeMeHHAas U TOCTOsTHHAS ). JKECTKOCTh BOJIBI KaK IPUYMHA BBITIAICHUS
0OCaIKOB UJIN O6paSOBaHI/I$I COHGOTHOX(GHHﬁ, UMCHOIIINX MECTO B 6I>ITy 1 Ha HpOI/ISBO,Z[CTBe.
Cocras cosieil, BbI3bIBAIOIINX )KECTKOCTh BOJIbl. XUMUYECKHE MPOLIECCHI, YCTPAHSIOIINE
JKECTKOCTb BOJIbl. Y PaBHEHHUsI XUMHUECKUX PEAKLMM, HIUTIOCTPUPYIOIIUX IIPOLECCHI,
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MIPOUCXOISIINE TIPH YCTPAHEHUU )KECTKOCTH. Y CTpaHEeHNE BPEMEHHOM )KECTKOCTH OBITOBBIMU H
XUMHYECKUMH criocobamu. CriocoObl yCTpaHEHHUs TOCTOSIHHOM KECTKOCTH

IIpakTuyeckue 3aHATHS

[Tpaktrueckas padota Nel7.1.2 «KoHIeHTpaus pacTBOPOBY.

CriocoObI BEIpaKEHUST KOHIICHTPAIIUU PACTBOPOB: MaccoBast OJIsi pACTBOPEHHOTO BEIIECTBA,
MOJIIpHAs ¥ MOJIsUIbHAs KOHIEeHTpauu. Tutp pactBopa. Pemenue npakTuko-
OPHUCHTHPOBAHHBIX TCOPECTHUICCKUX Bal[aHI/Iﬁ Ha pacucT KOHI_IGHTpaI_II/Iﬁ 3arpA3HAOIINX BCIICCTB
Y WX CpaBHEHHE C MpeeabHO nonycTUMbIME KoHIIeHTpanusimu (I1JIK)

JlabGopaTopHble 3aHATHSA

Jlaboparopnas padota Ne9.1.2 «ccnenoBanrne XMMHYECKOTO COCTaBa MPOO BOBDY.
Jlaboparopnast pabota Ha BEIOOD:

1. JTaboparopHas padota Ne9.1.2.1 «Ouunctka BoAbI OT 3arps3HeHHi». Mcnoap30BaHne METOI0B
(bunbTpOBaHUS U aACOPOIMH IS OTACIICHUS 3arps3HEHUH B HccaeayeMoi mpooe Bosl. Brioop
METO]Ia OYUCTKHU B 3aBUCUMOCTH OT BUIa 3arpsi3HeHus. CpaBHeHHE () (HEKTUBHOCTH PAa3TUIHBIX
METOJIOB OYMCTKH BOJIbI B Pa3HBIX YCIOBUSX (B 1a00paTopru, B JOMAIIHUX U MOJEBBIX
YCIIOBUSIX).

2. JIaboparopnas padota Ne9.1.2.2 «Onpenenenue pH Boasl 1 ee kucaoTHOCTH». OnipeaeieHne
pH cpensl ¢ moMonIbI0 YHUBEPCAIBHOTO HHAMKATOPA. Mcronp30BaHe TUTPOBAHUS IS
onpenenaeHus: KUCIoTHOCTH. OnpeseneHue o0Ieil KHCI0THOCTH BOBI, pacdyeT CBOOOTHOM
kuciaoTHocTH. Onpenenenue odeit 1 cBoO60AHOM menodHocTH. CocTaBieHne YypaBHEHUH
peaxkuuii, MpoTeKaIOINX IPU OMPEEIEHUH KUCIOTHOCTH/ HIEIOYHOCTH MPOO BOJIBI.
YcraHnoBiieHHe cr1ocoO0B MCIIOB30BaHMSI CCIICAOBAHHBIX TPOO BOABI B )KU3HEIEATEIILHOCTH
YeJloBeKa, Ha OCHOBE MOJIYYEHHBIX JJAHHBIX O COCTaBe.

3. JJaboparopHas padota Ne9.1.2.3 «Onpenenenue >k€CTKOCTH BOABI H CIIOCOOBI e
YCTpaHEHUS.

CriocoObl ycTpaHEeHHUsI BCEX BUIOB JKECTKOCTH B 3aBUCUMOCTHU OT COCTaBa COJICH KECTKOCTH.
Pemrenne skcnepuMeHTAIBHOM 3a/1a4U Ha BBISIBJICHUE BPEMEHHOMN U MIOCTOSIHHOM KECTKOCTH
Bobl. OIlleHKa BEPOSITHOCTH YCTPAHEHHUS BCEX BUJIOB )KECTKOCTH B JIOMAIITHUX YCIOBHUSIX

Tema 9.1.3.
XUMHAYECKUN KOHTPOJIb
Ka4ecTBa NMPOJYKTOB
MUTAHUS

Conep:xaHue y4eOHOIro MaTepuaJa

KauecTBeHHBIN XMMHUECKHI COCTAB MPOTYKTOB MUTaHUs. BerecTsa, dhanbcuduimpyronme
MPOAYKTHI IUTAHUS, U BEIECTBA, 3arPSI3HAIONINE NPOAYKThI MUTaHus. OnpeaeneHue
3arps3HSIOIINX XMMUYECKHUX BEIIECTB B MPOAYKTAX MUTAHUSA, ONPEAEICHUE BELIECTB, HE
3as1BJICHHBIX B COCTaBE MPOAYKTOB MUTAHMUS.

IIpakTHYeckue 3aHATHSA

[Tpaktuyeckas padora Nel7.1.3 «Opranndeckue 1 HEOPraHNYECKHUE BEIIECTBA, BXOSIIUE B
COCTaB NMPOJAYKTOB MMUTAHUD.

OK 01
OK 02
OK 07
IIK 1.1
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Omnpenenenue cocTaBa 01t Ha COJEPKAHUE MAKPO U MUKPOAJIEMEHTOB. M3yueHnue
MpeIJIOKEHHBIX MperoaaBareieM 0o Ha IpeIMeT XUMUYECKOTO COCTaBa, ONpeieieHe
J0JIel OT CYTOYHOW HOPMBI MaKpO U MUKpPOXJIEMEHTOB B YKa3aHHOM OJItOI€.

Peniennie npakTUKO-OPMEHTUPOBAHHBIX 3a/1a4 110 KYJIMHAPHOW TEMAaTHKE pa3IMYHbIX TUIIOB

JlabGopaTopHble 3aHATHSA

Jlaboparopnast pa6ota Ne9.1.3 «MccnenqoBanne XUMHUYECKOTO COCTaBa MPOTyKTOB MTUTAHUS.
JlaGopatopHnast paboTa Ha BBIOOD:

1. JTaboparopnast pabota Ne9.1.3.1 «O6Hapy)eHHE HUTPATOB B MPOIYKTAX MUTAHUS).
HccnenoBanne MarepraioB MOTYKOJIUYECTBEHHBIM METOIOM OINPEACTICHUS HUTPATOB C
HCIOJIb30BaHUEM AU(eHUIaMUHa (KOPHEIUIOAbI OBOIIEH, TUCThSI U KOYEPhIKKA KaITyCThI,
10161 GPYKTOB). AHAIIN3 YPOBHS 3arpsi3HEHUS] HUTPATAMHU 110 HHTEHCUBHOCTH OKPAIlIMBAHHUS
MIPOJYKTOB PEAKIUH.

2. JlaboparopHuas padota Ne9.1.3.2 «ccnenoBanue MpoyKTOB MATAHUS HA HATTUYHE
yrieBooBy». McciaenoBanue MOJIOYHBIX MPOAYKTOB Ha HaJIu4Me Kpaxmana. MccnenoBanue
MIPOJYKTOB HA HAIMYHUE TITFOKO3bI

Tema 9.1.4.
XUMHUYECKUN aHAIIN3
po0 MOYBHI

Conep:xanue y4eOHOIro MaTepuaJa

Krnaccudukanus nous 1o BUAY U Ha3HAUYEHUIO, UCXO/IS U3 XUMUYECKOTO COCTABA.
Wnentudukanys npoOsl MOYBHI 110 €€ XMMUYECKOMY COCTaBY, OIMCaHHE BO3MOXKHOCTEH ee
npuMeHeHus. TpeGoBaHMsI K KaUeCTBY MOYBBI Pa3IN4YHOro HazHaueHus. OnucaHue
0c00EHHOCTEH NCIIOIB30BAHUS TIOYB B 3aBUCHMOCTH OT THUIIOB, CIOCOOBI yIyUIIEHUS KauecTBa
II0YB B 3aBUCUMOCTH OT Ha3HAYECHHS.

O6nacTu UCTIOIB30BAaHMS OPTaHUYECKUX Y0OPEHH B 3aBUCUMOCTH OT KaueCTBEHHOTO
cocraBa. Onycanre opraHM4ecKuX y100peHHi U X MPUMEHEHHE B 3aBUCMOCTH OT COCTaBa
IIOYBHI U €€ PA3HOBHIHOCTH

IIpakTHYeckue 3aHATHSA

[Tpaktuyeckas pabora Nel7.1.4. «CocraB, Ha3HAUEHUE U TPUMEHEHHE MUHEPAIBbHBIX
yaoOpeHuiny.

O6nactu Ha3HaueHHs! (MPUMEHEHHUS) TIOYBBI, UCXO/S U3 KAYECTBEHHOTO U KOJMYECTBEHHOTO
cocTaBa. AHaJIM3 HOPMATUBHOM JOKyMeHTaluK. Pojib HEOpraHMUECKUX BEIECTB B KaUueCTBE
MUHEPAIbHBIX YA00peHui, ymyummuTeneil mousbl. CocTaB MUHEPAIBHBIX YAOOPEHHUH U UX
IIPUMEHEHHE B 3aBUCMMOCTH OT COCTaBa IOYBbI U €€ pa3HOBUIHOCTHU. B3auMocBs3b cocTaBa
y1oOpeHnii ¥ UX BIUSHUSI HA BET€TaTUBHBIE CBOWCTBA M IUIOOHOLICHUE PACTCHUN

JlabGopaTopHble 3aHATHSA

Jlabopartopnast pa6ota Ne9.1.4 «MccnenqoBanne XMMUYECKOTO COCTaBa IPOO MTOYBBD».
JlaGopatopHasi paboTa Ha BBIOOD:

OK 01
OK 02
OK 07
IIK 1.1
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1. JTaboparopHas padota Ne9.1.4.1 «OOHapykeHUEe HEOPTaHNYECKUX MPUMEceil B Tpodax».
[IpuroTtoBneHue npoObI MOYBHI AJI UCCIETOBAHUS KUCIOTHOCTH/IIEIIOYHOCTH, HEOPTaHUUECKUX
3arpsisHeHuil. OOHapyXeHue XJIOpHI- U CyIb(aT-HOHOB B Ipode mouBkl. CocTaBieHne
ypaBHEHUN peakiuii oOHapyx)eHus. CpaBHEHHE MOJYyUYCHHBIX IMOKa3aTeaei ¢ HOpMaTHBHBIMU
(cipaBOYHBIMU) 3HAYEHUSIMH.

2. JJaboparopnas padota Ne9.1.4.2 «Onpenenenue pH BOAHOM BBITSIKKH TIOYBEHI, €€
KHUCJIOTHOCTH U IIEJIOYHOCTY. VccnenoBaHe BOIHBIX BBITSHKEK 00pa3I[0B TOTOBBIX
IIOYBEHHBIX CMeCEH (U1l pa3HbIX TUIOB pacTeHuit). Onpenenenue pH noussl ¢
MCIOJIb30BaHNEM UHAMKATOPOB. OIleHKa TUIIOB MOYB B MPEACTAaBIECHHBIX 00pa3iax
(cunmpHOKUCHAS, KUCTasl, claboKucas, HeWTpalibHas, IeJI0YHas)

Tema 9.1.5.
Uccnenosanue 00LEKTOB
o6uocdepsl

Conep:xanue yueOHOro MaTepuaJia

VYyeOHO-ncCae10BaTebCKUN TPOEKT B 00J1aCTH UCCIIeIOBaHUs 00BEKTOB Onocdepsl. O030p
TeM y4eOHO-HCCIIeI0BaTEeIbCKIX MPOSKTOB. AJTOPUTM BBIIOJIHEHUs IpoekTa. Onpenenenue
po0JIeMbI HcclieIoBaHUsA. MeToIpl TOMCKa, aHaIN3a U 00paboTKH MH(OPMAITUHU O IPOEKTE B
PA3JINYIHBIX UCTOYHUKAX

IIpakTHYeckue 3aHATHSA

[Tpaktrueckas padorta Nel7.1.5. «MccnenoBanue o0beKTOB OMOChEpHI C yIeTOM
npodeccHoHaATbHON HAIPABICHHOCTI)

O06o0cHOBaHNE aKTyaJIbHOCTH BBIOPAHHON TeMbI. BhIsiBiIeHUE Tpo0IemMbl nccaeaoBanus. Beioop
OG’bGKTOB 1 METOO0B NCCICAOBAHUS. IToctanoBka Heﬂeﬁ " 3aa4 UCCJICAOBaHHS. Onpe;[eneHHe
npoayKTa uccienoanus. OnpeesieHue STamoB U COCTABJICHUE TUIaHa UCCIICIOBAHMS.

3ammTa npoekra: [IpencraBieHue pe3yabTaToB BHIIOTHEHUS yUeOHO-UCCIIEA0BATENBCKUX
MIPOEKTOB (BBICTYIIJICHUE C TIPE3EHTAITEH )

JlabGopaTopHble 3aHATHSA

Jlabopartopnast pabota Ne9.1.5 «MccnenoBanue mpeayioxkeHHOTO 00BEKTa Ha KUCIOTHOCT,
IETIOYHOCTh, XMMUYECKUI COCTaB (3arpsA3HUTENN, MAKPO- 1 MUKPOIJIEMEHTHI)».

O06paboTka pe3ynbTaToB HccienoBanus. OleHKa KaueCcTBa NUCCIEAYEMOro 00bEKTa, UCXOIS U3
PE3YJIbTaTOB XUMUYECKOTO aHAIN3a

VY4ebHO-ncCae10BaTeNbCKUN TPOEKT B 00JIACTH UCCIIEIOBaHMS 00BEKTOB TexHOChephl. O030p
TeM y4eOHO-HCCIIeI0BaTEeIbCKIX MPOSKTOB. AJITOPUTM BBIIOJIHEHUs IpoekTa. Onpenenenne
po0JIeMbI HcclieIoBaHUsA. MeToIpl TOMCKa, aHaIN3a U 00paboTKH MH(OPMAITUHU O IPOEKTE B
PA3JINYIHBIX UCTOYHUKAX

IIpakTuyeckue 3aHATHS

[Tpaktrueckas padota Nel7.2.5. «MccnenoBanue 00beKTOB TEXHOCHEPHI C yIETOM
npodeccHoHATbHON HAIPABICHHOCTI)

OK 01
OK 02
OK 04
OK 07
IIK1.1
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O6ocHOBaHME aKTyaJIbHOCTH BEIOpaHHOM TeMbl. BrisiBieHne npo0iaeMbl nccienoBanus. Beioop
00BEKTOB M METOJIOB MccienoBanus. [loctanoBka menei u 3amay uccienoBanus. OnpenerncHue
IIpoayKTa uccienoBanus. OnpeaeneHue 3TaloB U COCTABJICHUE TUIaHa UCCIIEJOBaHMSL.

3ammTa npoekra: [IpencraBieHne pe3yabTaToOB BHIIOJHEHNUS yU€OHO-UCCIIEA0BATENbCKUX
MIPOEKTOB (BBICTYIUICHUE C MTPE3CHTAINEH )

JlabopaTopHble 3aHATHS

Jlaboparopnas padota Ne9.2.5 «VccnenoBanre mpeiioxKEeHHOT0 00bEeKTa Ha KUCIOTHOCTb,

HIEJIOYHOCTh, XUMUUYECKHIN COCTaB (3arps3HUTENIN, MAKPO- K MUKPOJIEMEHTHI )». 2
O0paboTka pe3ynbTaToB uccaenoBanus. OIeHKa Ka4ecTBa UCCIeTyeMOro 00bEKTa UCXOIS 13
pe3yJIbTaTOB XMMHUYECKOT O aHAJIN3a
IIpoMe:xxyTOoUYHAsI aTTeCTANUSA MO TUCHHUILINHE (KOHCYIIbTAIUSA+IK3aMEH) 8
Bcero 144




3. YcaoBus peanu3anuu 001meo0pa3oBaTeIbHOM IUCIIUILIMHBI

3.1. TpeGoBaHUsA K MUHMMAJIBLHOMY MAaTePUAJIbHO-TEXHUYECKOMY O0ecne4eHH 0

Jis  peanmuzanuu  TIPOrpaMMbl  00IIe0Opa30BaTENbHON AWCIMILIUHBI JODKHO OBITh
MPEAYCMOTPEHO ClIeayrollee crenuanbaoe nomenieare: Kaouner xumuu. [lomemenne kabunera
JOJKHO COOTBETCTBOBATh TpeboBaHUsM CaHUTAPHO-3MUIEMUOIOTHIECKUX TPAaBUI U HOPMATHBOB,
OCHAIIICHO THUIIOBBIM OOOpPYZOBaHHEM, B TOM YHCJIE CICIHAIM3UPOBAHHOW ydeOHOW MeOenbio U
cpencTBaMu OOydYeHHUs, HEOOXOTUMBIMH [JIsl BBIMOJTHEHHUS TPEOOBAaHWN K YPOBHIO MOJATOTOBKU
oOydJaronuxcs.
KaGuHeT ryMaHUTAPHBIX H COLMAIBLHO-)KOHOMHYECKHX U CHUTILIMH.
Obopyoosanue yuebnoco kabunema:
[TapTs! (2-x MecTHasT)
Crynbs
Cron npenogaBarens
Cryn npenogaBaresnst
Jlocka MenoBas
Habops! mapocTepKHEBBIX MOJENEH MOJIEKYJ, MOJEIN KPUCTATMYECKUX PEIIETOK, KOJIJICKIUU
MPOCTBIX M CJOXKHBIX BEIIECTB W/WIM KOJUICKIIMHM IOJIMMEPOB; KOJUICKIUS TOPHBIX TOPOJI M
MUHEpasoB, Tabauia MenjeneeBa, yaeoHbie GrIbMBI, ITU(POBBIE 00pa30BaATEIBHBIC PECYPCHI
Harnsoaeie mocoOust (KOMITIEKTHI YYE€OHBIX TaONWIl, CTEHJOB, CXEM, IUIAKaTOB, MOPTPETOB
BBIIAIOIINXCS YYCHBIX B SI3BIKO3HAHUS U JP.);
JlunakTrueckue mMatepuanbl (3aJaHusi IS KOHTPOJIBHBIX padoT, IJs Pa3HBIX BUIOB OIICHOYHBIX
CpEeICTB, SK3aMEHa U Jp.);
Texuudeckue cpeacTBa oOy4deHHs (IIEPCOHATBHBIA KOMIBIOTED C JHUIICH3MOHHBIM MPOTPAMMHBIM
o0ecrnieueHrneM; MyJIbTUMEINIHBINA IPOEKTOP; MHTEPAKTUBHASI IOCKA, BHIXO/] B JIOKAJIbHYIO CETh)
Obopyodosanue nabopamopuu u padbouux mecm 1aoopamopuu:
MeH3ypkH, NHUMETKU-KanelbHUIbl, TEPMOMETPBI, MUKPOCKOT, JIyMbl, MPEIMETHbIE U MOKPOBHBIE
CTEKJIa, TUIAHIIETHI JUIsl KaleIbHBIX peakuui, GuisTpoBaabHas Oymara, MPOMBIBAIKH, CTEKISTHHBIC
POOUPKH, PE3NHOBBIC TPOOKH, (hOHAPUKHU, HAOOP PEaKTHUBOB, CTEKJISTHHBIC MAJIOYKH, IITATUBBI JIJIS
MPOOUPOK; MEPHBIE IIIIUHAPHI, BODOHKHU CTEKIITHHBIC, BOPOHKH JICTTUTENbHBIC IIIHHApUdeckue (50-
100 mu1), cTynku ¢ niectukoMm, Gap@opoBbie Yaliku, MAHIECTHI, GUIBLTPHI OyMakHBIC, BaTa, MapJis,
9acoOBbIE CTEKJIA, AIEKTPOIUTUTKH, 1a00paTOPHBIC IITATUBEI, CIUPTOBBIC TOPENIKH, CIUYKHU, IPUOOP
JUTSI TIOJTYyYeHUSI Ta30B (UITH TPOOUpKa C Ta300TBOIHOM TPYOKOM ), AeprKaTe I JUIsl TPOOUPOK, CKIISTHKH
JUTSL XpaHEHUs1 PEaKTUBOB, pa3AaTouHble TOTKU; xumMudeckue crakansl (50, 100 u 200 mu); mmnareny;
MAHIIETHI; TUTEIbHBIE IUIIIBI, CEKYHIOMEpPHI (TaiiMepbl), MepHble mpooupku (Ha 10-20 mi) u
MepHble Konobl (25, 50, 100 u 200 M), BoasHas OaHsl (WM TEPMOCTAT), CTEKJISTHHBIC MAalOYKU;
KOHHMYecKue Koaobl 1y1st TutpoBanus (50 u 100 mi1); MHIUKATOPHBIE TTOJIOCKH AJI onpeaeneHus pH
U CTaHJapTHas MHAMKATOPHAs IIKaJla; YHUBEPCAIbHBIA MHIUKATOP; nUneTku Ha 1, 10, 50 ma (unum
no3atopbl Ha 1, 5 u 10 M), OropeTkr aJid TUTpOBaHUsI, MeAUIIMHCKUE mmpuisl Ha 100—150 Mo,
nabopaTOpHbIe W/WIM aHAIWTHYECKuEe Bechl, pH-MeTpbl, CymmiabHbIN mKad, U Ap. JadopaTopHoe
o0opyaoBaHue
Bbubaunoreka, ynTAIBLHBIN 32J1 ¢ BbIX0A0M B UHTEepHeET
MamepuanvHoe ochaujenue, KOMnbIOMEPHOE U UHMEPAKMUBHOE 000PYO08aHUe:
ABTOMaTH3MpOBaHHOE pabouee MecTo OMOIHOTeKaps
ABTOMAaTU3UPOBAaHHOE pabouee MECTO YuTaTee
ABTOMaTH3MpOBaHHOE pabouee Mecto i mi ¢ OB3
[TpunTep
Ckanep
Creiuiaky U1 KHUT
Kadenpa
BricTaBOuHBIN cTEmIaX
Karanoxusriii mkada
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[Tocagounbie MecTa (CTOJIBI U CTYJIBS 11T CAMOCTOSITEIIBHOU PaOOTHI)

ITomemienne 1J1s1 caMOCTOATEIBLHOM PadoTHI

MamepuanvHoe ochaujenue, KOMIbIOMEPHOE U UHMEPAKMUBHOE 000PYO08aHUe:
ABTOMAaTU3MPOBaHHBIE paboure MecTa 00yJaromuxcs

[TapTsr (2-X MecTHBIE)

Crynbs

ABTOMaTH3UpPOBaHHbIE paboune MecTa 00ecredyeHbl JOCTYIIOM B AJIEKTPOHHYIO MH(POPMAIMOHHO-
obpazoBarensuyio cpeny AHOIIO «YensOunckuii komnemk KoMmuTeHT», ¢ BBIXOJOM B
MH(OPMAaLIMOHHO-KOMMYHUKAIIMOHHYIO ceTh «HTepHeT».

3.2. UndopmanuonHoe odecriedeHne 00yueHust

OcnosHnas tumepamypa:
1. Xwumusa Tabpuensn O.C., OctpoymoB W.I'., CnagkoB C.A. 10 AO «M3parenbcTBO

«ITpocsenienne

2. Xwumusa Tabpuensu O.C., OctpoymoB W.I'., CnaaxkoB C.A. 11 AO «M3naTenbCcTBO
«ITpocsenienne

3. Xwumusa Tabpuensa O.C., Octpoymor W.I'., CnagxkoB C.A. 10 AO «M3gaTenbCcTBO
«IIpocsenienue»

4. Xwumus 'abpuensa O.C., Octpoymo N.I'., 11 AO «M3narensctBo «IIpocBenienne» Cnaakos
C.A., JIéBkuH

5. Xwumus Epemun B.B., Ky3smenko H.E., Tepenun B.U., [lpoznos A. A., Jlyaun B.B.; nox
penakuueit Jlyauna B.B. 10 OO0 «/IPO®A»; AO «3natensctBo «IIpocBeenuney

6. Xumusa Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., Jlyaun B.B.; non penakuueit JIlynuna
B.B. 11 OO0 «IPODA»; AO «M13narenbctBO «IIpocBenienuer

7.  Xumus Kypun A.A. 10— 11 AO «M3narensctBo «IIpocBenienue»

8.  Xumwus Pymsutuc I'.E., ®enpaman @.I'. 10 AO «M3gatensctBo «IIpocBemenue»

9. Xumus Pymsutuc I'.E., ®enpaman O.I'. 11 AO «M3natensctBo «IIpocBemnienue
Jlononnumenvuas numepamypa:

1. Xumus abpuensa O.C. 10 OO0 «APODA»; AO «U3natensctBO «IIpocBemenue»

2. Xumus [abpuensu O.C. 11 OO0 «IPODA»; AO «M3natensctBo «IIpocBemenue»

3. Xwumus Epemun B.B., Ky3smenko H.E., Tepenun B.U., Jlpozno A.A., Jlynun B.B.; noa
penakuueit Jlyauna B.B. 10 OO0 «/IPO®A»; AO «3natensctBo «IIpocBeenuney

4. Xumus Epemun B.B., Ky3semenko H.E., [Ipo3noB A.A., Jlyaun B.B.; nox penakuueit Jlynuna
B.B. 11 OO0 «IPODA»; AO «M13narenbctBO «IIpocBenienuer

5. Xwumus Ilyzakos C.A., Mamnuna H.B., [Tonkos B.A. 10 AO «M3natensctBO «IIpocBemnieHue
6. Xwumus [lyzakos C.A., Mamnuna H.B., [Tonkos B.A. 11 AO «M3natensctBO «IIpocBemieHue
7. Xumus KysnenoBa H.E., I'apa H.H., JIéskun A.H.; mon penakiueit npodeccopa 10 AO
«M3narensctBO «IIpocsemnienue» Kapiosoit A.A.

8. Xwumus Kysuenona H.E., JIéskun A.H., llaranioB M.A. 11 AO «3narensctBO «IIpocBemnienue»
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4. KOHTPOJIb M OLIEHKA Pe3YJbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM

JUCIHMIIIMHBI

Pe3yabTaThl 00yueHus

KpuTtepun oneHku

MeToasnl OIIEHKH

OK 01. BeibupaTts crmocoOsr
peleHus 3a1a4
npoheCCUOHANTBHOMN
JIESATEIIbHOCTH
NPUMEHUTENLHO K pa3IHYHBIM
KOHTEKCTaM
OK 02. Hcnons3oBath
COBpPEMEHHBIE cpezacTBa
TIOUCKa, aHanmm3sa 17§
HHTEPIPETAIIUH
UHQOPMAIH, u
HHGOPMAIMOHHBIC
TEXHOJIOTHH JIJISI BBIMTOTHEHUS
3aa4y po¢eCCUOHANBHOM
JeSITeTbHOCTH

OK 04. OddexTHBHO
B3aMMO/ICHICTBOBATh u
paboTath B KOJUICKTHBE U
KOMaH/Ie

OK 07. CogeiicTBOBaTh
COXPAaHCHUIO  OKPYXKAIOIICH
cpefibl, pecypcochepekeHuro,

MIPUMEHSTh 3HAHUS 00
W3MCHEHUU KITUMara,
MIPUHIATIBI OepeKIIMBOTO
MPOU3BOACTBA, 3PPEKTUBHO
JIeHCTBOBATH B UPE3BhIUANHBIX
CUTYaIUsIX

TIK1.1. Opraamn3oBBIBaTh
MOJITOTOBKY pa0OYMX MECT,
o0opyoBaHus, CBIPBS,
MaTepHaIoB JUTS
MIPUTOTOBJICHUSA
noiy¢hadbpuKaToB B
COOTBETCTBUH c
HHCTPYKIUSAMHU u

perilaMCHTaM1

OI1IeHKa «OTJIMYHOY» BBICTABIIACTCS 00yUaromeMycs,
€CITH OH TITyOOKO M MPOYHO YCBOWII IIPOTPAMMHBII
Marepua Kypca, HCYUEPIBIBAIOIIIE,
MOCJIEI0BATEIBLHO, YUETKO U JIOTUYCCKU CTPOWHO €ro
U3JIaracT, yMeeT TECHO YBS3bIBATH TEOPHIO C
NPaKTHKOH, CBOOOHO CHPABISCTCS C 3aJadyaMH H
BOMPOCaMH, HE 3aTPYyAHSCTCS C OTBETAMU MPH
BUJIOU3MCHEHHUN 3a/IaHHi, HPaBHIBHO
O6OCHOBI)IBaeT IIPUHATHIC pelICHUs, BJIAACCT
Pa3HOCTOPOHHUMH JIUCKYCCHOHHBIMHM HABBIKAMH U
npUeMaMi, aKTHBHO TPOSBISIET ceOs B rPyMIoBOi
paborte;

OI1ieHKa «XOPOIII0» BBICTABNISACTCS 00ydaromeMycs,
€CJTH OH TBEPJIO 3HACT MaTepHall Kypca, TPAMOTHO U
1O CYIIeCTBY H3Jaraetr €ro, He JOMycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MPaBUJIBHO MPUMEHSIET TCOPETHUCCKHUE MOTOKCHUS
IpPHU PEIICHUU JTUCKYCCHOHHBIX BOIPOCOB M 3ajad,
BJIaACCT HeO6XOIH/IMBIMI/I HaBBbIKaMH1 U IpUEMaMH UX

BBINIOJIHEHHUS, CIIOCOOCH  TPOSIBIATH ce0st B
rpynIoBoi padore;
OueHka  «yHOBJIETBOPUTEIBHO»  BBICTABISICTCS

oOydaromemMycsi, €cIi OH WMEEeT 3HaHUSA TOJBKO
OCHOBHOT'O0 MaTepuaia, HO HE YCBOMJI €T0 JeTajeil,
JIOITyCKaeT HETOYHOCTH, HETOCTATOYHO MPaBUIHHBIE
(hopMyITHPOBKH, HapyIICHUS JIOTUYECKOM
MOCIIEAOBATENIEHOCTH B U3JI0XKEHUH MTPOrPaMMHOIO
MaTepuana, UCHBITBIBACT  3aTPYNHEHHUS  IIPH
BBITIOJTHCHUHN MPAKTUYCCKUX 3aj/lad, HC aKTHUBCH B
rpynIoBo# padore;

OneHka «HEYAOBIETBOPUTEIBHO» BBICTABISAETCS
obOydJaroremMycsi, KOTOPBIM HE 3HAET 3HAYUTECIBHON
YacTH TMPOrPaMMHOTO MaTepuaja, JOIyCKaeT
CYLIECTBEHHbIE OMINOKH, HEYBEPEHHO, C OOJIBIINMU
3aTPyIHEHUSIMH PEIIaeT MPaKTUIECKUe 3a7a9u WU
HE CIpaBIsieTCs C HUMH CaMOCTOSTENBHO, He
NpUHUMAET YJacTHe B IPYNIIOBOM pabore.

YCTHBIH OTPOC;
(hpOHTAIILHBIHOIIPOC;
OIIEHKA KOHTPOJHHBIX
pabor;

HaOIroeHune 3a
XOJ/IOM BBITIOJTHEHUS
nabopaTopHBIX padoT;
OLICHKA BBITIOJIHCHUS
nabopaTopHBIX padoT;
OIICHKA
MPaKTUIECKUX paboT
pemrenwst
Ka4eCTBEHHBIX,
pacyeTHBIX,
poheCCUOHANTBHO
OPHEHTUPOBAHHBIX
3aj1aq);

9K3aMeH
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