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1. OBIIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJIbLHON JUCHUILIUHBI «XUMMUS»

1.1. MecTO AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoHAIbHONH 00pa3oBaTebLHOI

NMPOrpaMmblI

O6meo6pazoBarenpHas auciuiuimHa OI1b.07 «Xumus» wu3zyuyaercss Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOro IlaHa OCHOBHOW MpOQecCHOHANBbHON 00pa3oBaTeNbHOM
nporpammbl 1o npodeccmit  13.01.10. «DnexkTpoMOHTEp 1O PEMOHTY H  OOCTY>KMBaHHUIO
ANEKTPOOOOPYAOBaHUS (IO OTPACIISIM)».

TpyaoeMKOCTh AMCUMITIMHBI «XUMUS» Ha 0a30BOM YpPOBHE COCTaBIsieT 72 yaca, U3 KOTOPBIX
64 gaca — 6a30BbIi MOAYJH (6 pa3IenoB) U 8 4acoB — MPHUKIATHON MOAYNH (1 pasmen), BKIIOYAIOIHiA
MPAKTUKO-OPUEHTUPOBAHHOE COZICpKAHNE KOHKPETHOM Mpodeccruu Win CrerualbHOCTH.

[TpuknaaHOM MOAYNB BKIIOYAECT OAMH paszen. Pazaen 7 « Xumus B ObITY U IPOU3BOACTBEHHOM
NESITeIbHOCTH YeI0BEKay pealin3yercs A Bcex mpodeccuit/crenuanbHOCTe Ha MaTepuale Kelcos,
CBSI3aHHBIX C  OJKOJOTMYECKOW Oe30MacHOCThIO W  OLEHKOM IOCIeACTBUH  OBITOBOM W
MIPOU3BOJICTBEHHON JI€ATENbHOCTH, IO OTpacisM Oyaymeid mnpodecCHOHaNbHONH eATEIbHOCTH
oOyyJarouuxcsi.

[lepuon oOydeHus © paclpeneieHHe IO CeMecTpaMm ompefenseT oOpa3oBareibHas
OpraHu3aIs CaMOCTOSTENILHO, C YYETOM JIOTUKHA (POPMUPOBAHUS MPEAMETHBIX PE3YIbTATOB, OOIINX
U TpodeCCHOHATBHBIX KOMIIETEHIIUH, MEXNPEIMETHBIX CBS3€H ¢ APYrMMH AUCHUILTHHAMHU
00m1e00pa3oBaTeaIbHOr0 U 00IENPO(EeCCHOHATBFHOTO IUKIIOB YU4eOHOTO TUIaHA.

1.2. Henu U nu1aHupyeMble pe3yJibTAThl 0CBOEHHS THCIUILTHHBI

1.2.1. leau v 3a1a4u AUCUUTJIMHBI

®opMuUpOBaHUE y CTYAEHTOB MPEJCTABICHUS O XUMHUYECKOW COCTaBISIONICH E€CTECTBEHHO-
HAYYHOW KApTHUHBI MHpa KaK OCHOBBI NPHHSTHS PEIICHUH B XKU3HEHHBIX M IPOM3BOACTBCHHBIX
CUTYallUsAX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIHOM cpejie.

3agauyu AMCHMILINHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAaHHs] XMMUYECKUX IIPOIECCOB H
ABJICHUM B OKpYyXKAalOLIeW cpexe, LEJOCTHOW HAYYHOM KapTUHBI MHUpPA, B3aWMOCBS3U H
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBISATH (OPMYJIBI HEOPTaHWYECKHX M OPraHMYECKHX BEIIECTB,
YpaBHEHHUS XHUMHUYECKUX peakUuld, OOBICHATH WX CMBICI, HHTEPIPETUPOBATH PE3yJIbTaThl
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM TPOBEACHHS MPOCTEHIINX XUMHUYECKHX OSKCIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM C COOIIOZACHMEM MpaBUil OE30MacCHOrO OOpalleHUs C BELIECTBAMU U J1a0OpaTOPHBIM
00opyaOBaHUEM;

4) pa3BUTh YMEHHS HCIIONB30BaTh HWH(POPMAIHMIO XMUMHUYECKOTO XapakTepa W3 Pa3INYHBIX
HUCTOYHUKOB;

5) chopmMupoBaTh YMEHHUSI TIPOTHO3UPOBATH TTOCIEACTBUSL CBOCH NEATEIFHOCTH U XUMHUYECKHX
IPUPOHBIX, OBITOBBIX U IPOM3BOJICTBEHHBIX MPOLIECCOB;

6) chopMHpOBaTH TOHUMAaHWE 3HAYMMOCTH JOCTIDKEHHA XUMHUYECKOW HAYKH W TEXHOJOTHM
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOU cep.



1.2.2. Ilnanupyemblie pe3ybTaThbl 0CBOeHHsI 0011e00pa3oBaTe/bHOM JUCHMILIMHBI B cooTBeTcTBHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

Coo
Koa n IInanupyemsle pe3yJbTaThl 0CBOCHHS AU CHUILIHHBI
HAUMEHOBaHU
e

(popmupyembix OO6mue JucuuniauHapHblie

KOMIIeTCHIUH

OK 01. B yacTu TpyA0BOr0 BOCIIUTAHMSA: IT1. BiageTb CHUCTEMOM XMMHYECKMX 3HAaHUH, KOTOpas BKJIIOYAET:

Bribupats - TOTOBHOCTb K TpPYyAY, OCO3HAHHE IIEHHOCTU | OCHOBOIIOJIAralolIUe MOHATHS (XUMHUYECKHH 3J€MEHT, aToOM, 3JIEKTPOHHAas

Coco0bl MacTepCcTBa, TPYAOII00HE; o0oJsiouKka aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYIIa,

peleHus 3aJa4 | - TOTOBHOCTh K  aKTUBHOW  JIESATEIBbHOCTH | BAJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENEHb OKHCICHMS, XUMHYecKas

npodeCCHOHaN | TEXHOJIOTHYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAsT Macca, MOJIAPHBIA O00bEM, YTJIEPOJHBIA CKEJeT,

bHOM CHOCOOHOCTh MHUIMHMPOBATH, IUJIAHUPOBATh M | (YHKLUMOHANbHAS TPYINA, paJuKai, U30MepHs, U30Mepbl, TOMOJIOTHYECKUIA

JESTEIbBHOCTH | CAMOCTOSATEIbHO BBIIOJIHATh TAKYIO I€ATEIbHOCTD; | psll, TOMOJIOTH, YTJIEBOJOPO/Ibl, KUCIOPO/I- U a30TCOAEPKAIINE COCTUHEHMS,

IPUMEHUTEIBH | - MHTEpPEC K pa3IMYHbIM cdepam | OMONOTHYECKH AaKTUBHBIE BellecTBa (YIJIEBOJbI, JKUPbI, OENKH), MOHOMED,

0 K pa3IM4HbIM | IpO(ecCHOHAIBHOMN 1eATENbHOCTH, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE  COEIUHEHUS,

KOHTEKCTaM OBjajeHHe  YHHBEPCAJIBHBIMM  Y4eOHBIMH | KpUCTAJUIMYECKAs DPELIeTKA, TUIBl XUMHYECKHUX PEaKUHUH (OKUCIUTENbHO-
NMO3HABATEJbHBIMU 1eHICTBUAMM: BOCCTAHOBUTENbHbIE, 3K30-U SHIAOTEPMHUUECKUE, PEaKIIMM HOHHOTO 0OMEHa),
a) 0azoBbIe JIOTHYECKHE NelCTBHS: pacTBOp, JIEKTPOJIUTHI, HEINEKTPOJIMUTHI, SJIEKTPOIUTHYECKAs TUCCOLUALINS,
- CaMOCTOSITENIbHO (dhopMynupoBarthb U | OKUCIIUTEINb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOHN peakluu, XUMUYECKOe

aKTyaJu3UpoBaTh NpPOOJIEMy, paccMaTpuUBaTh €e
BCECTOPOHHE;

- YCTaHaBJMBATh CYIIECTBCHHBIM MPH3HAK WU
OCHOBAHUA HJIA CpaBHeHI/IH, KJ'IaCCI/I(i)I/IKaHI/II/I 158
00001IeHHS;

- OmpeaessTh LEMH JESTEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHS,
- BBISIBJISITH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe'-II/IH B
paccMaTpUBAEMBbIX SBJICHUSX;

- BHOCHUTH KOppeKTI/IBBI B JACATCIIBHOCTD,
OlLI€CHUBATh COOTBCTCTBUC pe3y.HBTaTOB OeiIAaM,
OLIEHUBATh PUCKH MTOCICACTBUI IEATEILHOCTH,

- pa3BUBAaTh KPEATUBHOE MBILIJICHUE [IPU PEILICHUU

3a/1aBaTh

paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpUS XUMHYECKOTO CTPOEHUS
oprannueckux BemiectB A.M. byrnepoBa, Teopus 3JIEKTPOJUTHYECKON
aucconuanuu, nepuoaudyeckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XMMHH, (PAKTOJIOTUUECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJyUYEHUH U Oe30MacHOM HCIOJIb30BaHUH
BOXHEHIINX HEOPraHMYECKUX U OpraHMYeCKHX BEIIeCTB B OBITY U
IIPAKTUYECKOU EATEIbHOCTH YEJI0BEKA;

[12. ymeTp BBIABISATH XApPAaKTEPHBIE NPU3HAKM M B3aWMOCBSI3b WM3YYEHHBIX
MIOHATUH, IPUMEHATH COOTBETCTBYIOIIUE ITOHATHUSA IIPU ONIMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M UX NPEBPALLECHUN;

BBIABIIATD B3aMOCBA3b XUMHNYCCKUX 3HAHUMN C IIOHATUAMHU n
MNpEaACTAaBICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX IMMTPECAMETOB,
H3.YMCTB HCIIOJIB30BaTh HauMCHOBAaHUs XUMHNYCCKHX COCIII/IHGHI/II\/'I




JKU3HEHHBIX TTPOOIIEM

0) 0a30BbIe HCCIeA0BATENbCKHUE € CTBHS:

- BIIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOMN
u MIPOEKTHOM JEATEIIBHOCTH, HaBBIKAMH
paspenieHus mpooem;

- BBISBIATH TPUYMHHO-CIICJCTBEHHBIC CBS3H H
aKTyaJU3UpOBaTh 3a7a4y, BBIABUTATh THIIOTE3Y €€
pelICHuUs, HaXOJIUTh apTyMEHTBI JUTS
JIOKa3aTeIbCTBA CBOMX YTBEP)KIACHHH, 3a7aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

- aHAJM3UPOBATh TIOJYYCHHBIC B XOJIC PEIICHHS
3a/la4il pe3ysbTaThl, KPUTUYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, TIPOTHO3UPOBATh HM3MEHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO H
MPaKTUYECKYIO0 00IaCTH KU3HEACATEIHHOCTH;

- yMeThb UWHTETPUPOBATH 3HAHUS M3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBIIBHTaTh  HOBBIE  HJEH,
OPUTHHAIILHBIC TTOIXO0JIBI U PEIICHUS;
- CITIOCOOHOCTH UX HUCIIOJIb30BAHUS B
ITO3HABATEJIBHON U COL[MAIBHOW MPAKTHKE

npeajiararb

MEXIYHAPOJAHOTO COK3a TEOPETHYECKOM M NPUKIAAHOW XHUMHUHU H
TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIINX BEIIECTB (ITUJICH, AllETUJICH, TJIUIEPHUH,
denon, Qopmanpaerun, yKCycHas KHUCIOTa, TJIMIMH, YrapHbIi ras,
YIJIEKUCIHIBIN Ta3, aMMUaK, TalleHas U3BeCTh, HEralleHas U3BEeCThb, TUThEBas
colla U JPYIHX), COCTaBIATh (OPMYJIbI HEOPTraHMUECKUX U OPraHMYECKUX
BCIICCTB, YPABHCHHSI XUMUYECKUX PEAKIUH, OOBICHITH WX CMBICT;
MOATBEPKIATh XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMHU HKCIIEPUMEHTAMH M 3aMMCAMH YPAaBHEHUM XUMHUYECKHUX
peaKIui;

[14. ymerp ycTaHaBiMBaTh MPUHAIJICKHOCTh U3YUEHHBIX HEOPTAHMUYECKUX U
OpPraHMYECKUX BEILLECTB K ONPEJEICHHBIM KJIaccaM M TpymiaM COEIUHEHH,
XapakTepU30BaTb WX COCTaB M BAXKHEWINME CBOWCTBA; OMPEACNATH BHIIbI
XUMHUYECKUX CBSI3eH (KOBaJCHTHAas, MOHHAS, METa/IM4yecKasi, BOJOPOIHAs),
THUIIBI KPUCTAJUTMYECKUX PEHISCTOK BEIIECTB; KIACCHPHUIIMPOBATH XHMHUCCKHE
peakuuu;

[15.chopmupoBaTh  MpeACTaBIEHUSA: O XHUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHPA, POJIM XMMHHU B TMO3HAHUM SIBICHUU
npupoabl, B (GOPMHUPOBAHWU MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBFHOU TPAMOTHOCTH, HEOOXOUMOM Il PEIICHUS] MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
IIPUPOJHON Cpene;

[16.ymeTh TIPOBOJIUTH pacUeThl MO XUMUYECKUM (opMysiaM U ypaBHEHUSIM
XUMHUYECKUX  pEaKIUid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEJIHYUH,
XapaKTepU3YIOUINX BEIIECTBAa C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0bema
(HOpManbHBIE yCIIOBHUSI) Ta30B, KOJNWYECTBA BEIIECTBA; HCIIOIH30BAThH
CHUCTEMHBIE XUMHUYECKHE 3HAHWS IS TPHUHSATHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
cpenacTsa
TOKCKa,
a”ajan3a u

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHU,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH H OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha Janore KYyJbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa B

-I17. ymeTp TAHUPOBATH W BBINOJHATH XHUMHUYECKHUH OSKCIEPUMEHT
(mpeBpallleHuss OpPraHUYeCKHX BEIIECTB IPU HArpEeBaHHUM, IOJYyYECHHE
ATUJIEHA W U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIMU Ha aJbICTHJbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JCeHaTypauus OEIKOB TpH HarpeBaHUH,
IBETHBIC pPEaKIUU OENKOB; TPOBOJUTH pEaKIMH HOHHOTO OOMEHa,
OTIPEICNIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIIUU Ha CyIbdaT-,




UHTEPIpETANN
UHPOpPMALIUU U
nH(OpMaITMOHH
BI€ TEXHOJIOTHH
TUIst
BBITTOJTHEHHS
3aa4
npodeccunonan
bHOU
JeSITeTbHOCTH

MOJIMKYJIBTYPHOM MUPE;

- COBEPILECHCTBOBAHUE S3BIKOBOW M YUTATEJILCKOU
KYyJbTYpbl KaK CpEJICTBA B3aUMOJECUCTBUS MEXIY
JIOIbMU U ITO3HAHUS MUDA;

- OCO3HAaHME UEHHOCTHM HAyYHOU JEATEJIbHOCTH,

FOTOBHOCTb  OCYILIECTBJISITh  NPOEKTHYIO U
HCCJIEIOBATEILCKYIO JeSITeNIbHOCTD
WHJUBUIyQJILHO U B TPYIIIIE;

OBinaseHue  yHMBEpPCAJIbHBIMM  Y4eOHBIMH

MO3HABATEJILHBIMH 1eHCTBUSIMM:

B) padota ¢ undgopmanmueii:

- BJIAACTb HAaBBIKAMH IIOJTYYCHUSA I/IH(i)OpMaIlI/II/I n3
HUCTOYHUKOB DPAa3HBIX THUIIOB, CaMOCTOSITENIEHO
OCYLIECTBJIATh NOUCK, aHAJIU3, CUCTEMATU3ALUIO U
MHTEPIIPETALNIO MHPOPMAIIMK PA3TUYHbBIX BUJIOB U
dbop™m mpecTaBIeHNUS;

- co3JaBaTh TEKCThl B Pa3IMUYHBIX (opMarax c
y4e€TOM Ha3HaueHuss HMHPOpMAIMU U IIeJIeBOI
ayJIMTOpUH, BBIOMpas ONTHMAIbHYIO  GdopMy
MNpEaACTaBJICHUA U BU3yaJIM3allhU,

- OLEHUBAaThb JOCTOBEPHOCTb, JIETUTUMHOCTb
uH(popMaIuu, €€ COOTBETCTBUE IMPABOBBIM U
MOpPaTbHO-ITHUYECKUM HOpMaM;

- HCTOJB30BaTh CpencTBa HHGOPMAIMOHHBIX |
KOMMYHHKAITMOHHBIX TEXHOJOTHA B pEUICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPTaHM3aIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€301MacHOCTH,
TUTUEHBI, PEeCcypcocOepekeHHs, TPaBOBBIX U
STUYECKUX  HOpPM, HOpM  HHGOPMAIIMOHHON
0e30IMacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€301MacHOCTH
JUYHOCTH,

KapOoHaT- M  XJOpPUA-aHUOHBI, HA  KaTHOH AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Metamwsl" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MacCHOCTH MpHU OOpalIeHUH C
BeIIeCTBAMH U J1a00paTOPHBIM OOOPYIOBAaHHEM; MPEACTABIATh PE3yIbTaThI
XUMHUYECKOI0 SKCIIEpUMEHTa B (popMe 3alKCH ypPaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBAThH BBIBOBI HA OCHOBE 3THX PE3yJIbTATOB;

-[I8.ymeTs ananmu3upoBaTh XMMHYECKYI0 HH(DOpPMALMIO, MOIyYaeMyl0 U3
pa3HbIX UCTOYHUKOB (CpPEICTB MaccoBoil mMH(pOpManuu, cetb VHTEpHET u

Jpyrue);

I19. BJIaACTb OCHOBHBIMU MCETOJAMH HAYYHOI'O II03HAHHA BCIICCTB U
XUMHUYECKUX  SIBJCHWM  (HaOmioJeHue,  HU3MEpEeHHe,  IKCIEPHUMEHT,
MOJICJIUPOBAHUE);

[T10ymeTh MPOBOAUTH pacueThl MO XUMHYECKUM (HOpMysIaM U ypaBHEHUSIM
XUMHWYCCKUX pCaKIII/Iﬁ C HUCITIOJIB30BAHUEM (1)I/I3I/I‘-IGCKI/IX BCJINYHMH,

XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 0ObemMa
(HOpMasnbHBIE yCJIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOIb30BATh
CHUCTEMHbIE XMMHMUYECKHE 3HAHWS A NPUHATHS PELICHUM B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BEHICCTBAMHA 1 UX IIPUMCHCHHUEM




OK 04. - TOTOBHOCTb K camopasButhio, | [I11.ymMeTs 1IaHupoBaTh M  BBIIOJIHATH XUMHUYECKUH  SKCIEPUMEHT
D¢ dexTuBHO CaMOCTOSITEIBHOCTH U CaMOOIIPEIEICHHUIO; (mpeBpallleHusT OpPraHWYeCKUX BEUIECTB IIPM HArpeBaHUU, IIOJTY4YEHHE
B3aMMOJICICTBO | -OBJIaJICHUE HaBbIKaMU y4eOHO- | 3TUJIeHa U W3YYEHHE €ro CBOICTB, KaueCTBEHHBIE PEaKIMU Ha allbJIEeTH]IbI,
BaTh U UCCIIEIOBATEIILCKOW, TMPOEKTHOW M COLMAIBHOM | Kpaxmaj, YKCYCHYIO KHCIOTY; JAeHaTypauusi OJNKOB TpWU HarpeBaHHH,
paboTath B NESITEIbHOCTH; [BETHBIE pPEaKIUH OCJIKOB, MPOBOJAUTh pEaKIUd HOHHOro oOMeHa,
KoiekTuBe 1 | OBJaseHue YHHBEPCAJIBHBIMH | ONIPENIENIATh CPELY BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIUN Ha cynbdart-,
KOMaHie KOMMYHUKATUBHBIMU /IefiCTBUAMM: KapOoHaT- M  XJOPUA-aHUOHBI, HA  KaTHOH  AaMMOHUS;  pellaTh

0) coBMecTHas1 1eATeJIbHOCTD. AKCIIEpUMEHTaJbHbIE 3a7auu 1o TemaMm "Meramisl" u "Hemeramisl") B

- T[OHMMAaThb U HCIOIB30BaTh MPEUMYIIECTBA | COOTBETCTBHUM C MPaBUJIAMU TEXHHUKH O€30MAaCHOCTH TNpU OOpalleHuud ¢

KOMaHJAHON ¥ UHJIMBUyaJIbHOU paboThI; BEIIECTBAMH U JIAOOPATOPHBIM O0OPYIOBAaHUEM; IMPEICTABIATH PE3yIbTATHI

- NPUHUMATh LT COBMECTHOW JeSTeNbHOCTH, | XUMUYECKOTO KCIEpUMEHTa B (hopMe 3amucH ypaBHEHUI COOTBETCTBYIOIINX

OpraHU30BBIBATH U KOOPAMHHUPOBATH JAEMCTBUS O | peakiuil U popMyIMpOBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB

ee JOCTMKCHHIO: COCTaBIIATh TIUIAH JEHCTBUA,

pacnpenenaTb pojid ¢ y4eTOM MHEHUH y4aCTHUKOB

00CyXJ1aTh pe3yIbTaThl COBMECTHOU paboTHI;

- KOOPJIMHUPOBAaTb W BBHINOJHATH pabOTy B

YCIIOBUSX pEabHOTO, BUPTYaJIbHOIO "

KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYUIECTBIATH IO3UTUBHOE CTPATETMYECKOE

MOBE/IEHNE B PA3JIMYHBIX CUTYyalUsX, MPOSBIATH

TBOPYECTBO U BOOOpakeHUE, OBbITH MHUIIMATHBHBIM

OBiageHne yHUBepCAJbHBIMHU PeryJsiTUBHBIMHU

NEeHCTBUAMM:

) NPpUHSITHE ce0s1 U APYTUX JIO/Ieli:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTUX JIIOAEH

IIPU aHAJIM3€E PE3yIbTATOB AESATEIbHOCTH;

- MPU3HABATh CBOE MPaBO M MPaBO APYTUX JHOAEH

Ha OIIMOKM;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C

MO3UIUH JIPYTOro YEeJI0BEKa;
OK 07. B o006s1acTH 3K0J10IrM4€CKOr0 BOCIIUTAHUS: [T12.chopmMupoBaTh TpPEACTABICHUSA: O XHUMHUYECKOH  COCTaBIIAIOIICH
CopeticTBoBaTh | - C(HOPMHUPOBAHHOCTH JIKOJOTHYECKON KYJIBTYpHI, | €CTECTBEHHOHAYYHOW KapTUHBI MHUpa, PO XUMHUU B TIO3HAHUHU SIBICHHUI

COXpaHEHUIO

INOHUMAHUEC BJIUSIHHA COIHAJIbHO-3KOHOMHUYCCKHUX

npuposl, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€




OKpy’Kalolled | IpOLIeCCOB  HAa  COCTOSHUE  NPUPOAHOM U | PyHKIMOHAIBHOW IpaMOTHOCTH, HEOOXOIUMOMN /ISl PEIICHUs IPAKTUYECKUX
cpensl, COLMAIBHOW Cpeapl, OCO3HAHME TJOOAIBHOTO | 33/1a4 U IKOJOTHYECKH OOOCHOBAHHOI'O OTHOILICHHS K CBOEMY 3JI0POBBIO U
pecypcocOepex | XxapakTepa SKOJIOTHYECKUX Mpo0ieM; IIPUPOJHON Cpec;
€HHUIO, - IUIAHUPOBAHME M ocymecTBieHue aeicTBuil B | [113.ymeTh coOmonaTh mpaBuiia SKOJIOTHYECKH LIEIecO00pa3HOro MOBEACHUS
IIPUMEHSTH OKpY’Kalolle cpeie Ha OCHOBE 3HaHUA Liejed | B ObITy M TPYAOBOM JESITEIbHOCTH B LIENSAX COXPAHEHUs CBOErO 30POBbs U
3HaHUS 00 YCTOMYMBOI'O Pa3BUTHUS YEIIOBEUECTBA; OKPY’KaIOIIEW NPUPOAHON CpEAbl; YUUTBIBATH OIIACHOCTH BO3ACUCTBUS Ha
WU3MEHEHUN AKTUBHOE HENPUATUE JEHUCTBUM, MNPUHOCAIIUX | KUBBIE OPTaHU3Mbl OIPEIEICHHBIX BELIECTB, IIOHMMAas CMBICI IOKA3aTessd
KJIMMATa, BpEJl OKPYXKAIOIIEH CpeJIE; MpEAEIbHON TOMyCTUMONW KOHUEHTPALIMU
IIPUHLIMATIIBI - yYMEHME IPOrHO3UPOBaTh HEOIAronpusTHbIE
OepexIInBOro AKOJIOTMUYECKNE TOCIEACTBUS IMPEANPUHUMAEMbIX
IIPOU3BOJICTBA, | JIEHCTBUM, IPEAOTBpAILATh UX;
3¢ (HeKTHBHO - pacimpenue OTIbITa JIeATETbHOCTH
JEICTBOBATh B | KOJIOTMYECKON HAIIPABIEHHOCTH;
Ype3BbIYAHBIX | - OBJIAJICHUE HaBbIKAMU yU4€OHO-
CUTYaLHUsAX M CCJIEI0BATEIBCKOM, IPOEKTHON ¥ COLUAIbHON

JIEATEIbHOCTH;
IK 1.1. - OCO3HaTh JINYHBIN BKJIAJ B IOCTPOCHHUH - YMETB BBIABIIATH XapaKTE€PHbIEC IPU3HAKU U B3aUMOCBSI3b N3Y4YEHHBIX
Boinonuarte YCTOWYMBOTO OyyIIETO; MOHATHH, IPUMEHSTh COOTBETCTBYIOIIME TOHATHS IPU ONHUCAHUU
cOopKy, CaMOCTOSATENILHO (POPMYITUPOBATH CTPOEHMS U CBOMCTB HEOPTaHUYECKUX U OPIraHMUYECKUX BELIECTB U UX
MOHTaX U - BHOCUTbH KOPPEKTHUBHI B JI€ATEIHHOCTD, MIpeBpALEHUII;
YCTaHOBKY OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM, -yMeTb KilacCU(hUIIMPOBATh HEOPTaHUYECKNE M OpPraHNYEeCKHEe BEllecTBa U
OCHOBHBIX OLICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH; XUMHYECKHE PEAKI[MH, CAMOCTOSATEIbHO BEIONPATh OCHOBAHMS U KPUTEPUU
y3I10B - CIIOCOOHOCTH ¥ TOTOBHOCTH K JUIs KJacCU(UKAIIIHN N3Y4aeMbIX XUMHUYECKUX O0OBEKTOB;
JJIEKTPUYECKUX | CaMOCTOATEIBHOMY MOUCKY METOJOB PEIIECHHUS - YMETh IJIaHUPOBATh U BBINOIHITh XUMUYECKUNA IKCIIEPUMEHT,
anmnaparos, IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX MIPEICTABIIATh PE3YJIbTAThl XUMUYECKOIO SKCIIEPUMEHTA B PA3IIMUHON
JJIEKTPUYECKUX | METOJOB ITO3HAHUS; ¢dbopme (Tabnuia, rpaduk, OTYET, TOKIA], IPEe3eHTAlNA);
MaIllMH, - CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE - YMETbh aHAJTU3UPOBATh XUMUYECKYIO HH(POPMALIUIO, TOIy4aeMyIo U3
3J1EeKTpoo0OpyA | 3amayu B 00pa3oBaTeIbHON JAESITENbHOCTH U Pa3HbIX HCTOYHUKOB (CpeACTB MaccoBoi nH(popmanuu, cetb IHTepHeT u
OBaHMs YKU3HEHHBIX CUTYyallMsIX; Ipyrue) ,epepadbaTeiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C
TpanchopmaTo - UMETh BHYTPEHHIOIO MOTHBALIHIO, MTOCTABJICHHOHN yueOHOM 3a/1auei;
PHBIX BKJIIOUAIOIIYI0 CTPEMIIEHHE K JJOCTUKEHUIO 1IENN - YMETh penlaTh NPaKTUKO-OPUEHTUPOBAHHbIE 33JaHUsI 110 COCTaBJICHUIO
MOJCTAaHIUHI U U yCIIeXY, OITUMU3M, HHUIIUATUBHOCTD, YMEHUE XMMHMYECKHUX PEAKIMH C y4aCTHEM OPraHMYECKHUX BELIECTB, NCIIOJIb3YEMBIX
LIEXOBOT0 JENCTBOBATD, UCXOAS U3 CBOUX BO3MOYKHOCTEN; JUISL MX UACHTU(PHUKAIMY B OBITY U MIPOMBIIUIEHHOCTH;




3JIEKTPOOOOPY T
OBaHMUSL.

[1K 1.3.
[IpuHnMars B
JKCILTyaTaluo
AIIEKTPUYECKHE
anmnaparsl,
AIIEKTPUUYECKHE
MAIIHHBI,
AIEKTPOOOOPY I
OBaHHE
TparcopmaTo
PHBIX
MOACTaHLINI 1
LIEXOBOE
3JIEKTPOOOOPY T
OBaHHE.

- MMETh HHTEPEC K Pa3IMIHBIM

cdepam npodeccrnoHaTbHON

JIEATENHHOCTH,

-yMEHUE COBEpPIaTh OCO3ZHAHHBIN BBIOOD
Oyyiei mpoecCHu U PeaTn30BbIBATh
COOCTBEHHBIE )KM3HEHHEBIC IIJIaHbl; TOTOBHOCTD U
CITOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO HA IPOTSHKCHUH BCEU KHU3HU;
- aHAJIM3UPOBAThH MOJIYUYCHHBIE B XOJIC PCILICHHSI
3a/1a4¥ Pe3yJIbTaThl, KPUTUICCKH OICHUBATH MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSIX.

- YMETh peniath NpakTUKO-OPUEHTHPOBAHHBIC TEOPETHICCKUE 3a/IaHUS
Ha aHau3 (paKTOPOB, BIUSIONIUX HA U3MEHEHUE CKOPOCTH XUMHYECKON
peaKIuu;
-co0JIr01aTh OE30IacHbIC YCIIOBUS TPpyAa B MpodeccrnoHalbHOM
JeATebHOCTH;
YmeTb IJIaHUPOBATH U BBINIOJIHATH XUMHUYECKUHU OKCIICPUMCHT, IPCACTABIIATH
pe3yabTaThl XUMHYECKOTO 3KCIIEPUMEHTA B Pa3InIHOlN Gopme (Tadbiuia,
rpaduk, OTYeT, 0K/, IPE3CHTAIIHS)
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATLJIMHBI

«XHUMUSA»

2.1. O0beM IMCUMILIMHBI M BH/bI Y4e0HOI padoThI

Bua yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTITTHHBI 72
B T.4.

OcHoBHOe coJep:kaHue 64
BT. 4..

TEOpEeTUIEeCKoe 00ydeHne 30
CaMOCTOSTENIbHBIC PA0OTHI 6
MIPaKTUYECKHE 3aHATHS 24
71a00paTOPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COIep:KaHMe (Coqep:KaHNe 5
NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TeopeTudecKoe o0ydeHne 2
IIPAKTUYECKUE 3aHATUS 4
IMpomeskyTounasi arrectamus (1uddepeHIUpOBaHHBIN 3a4eT) 2
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2.2. TemaTu4yecKUi IJIAH M cOJep:KaHUe TUCHHUILIMHBI

Yposenb | ®opmupyem
Conep:xkanue y4yeOHOro Marepuasia (0CHOBHOE M IPO(ecCHOHATILHO-
HanmeHnoBanme . Oo0bem OCBOCHUS ble
OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHUS, IPUKJIATHON
pa3aeyioB U TeM 4acoB KOMIIeTeHIH
MOyJIb
u
1 2 3 4
OcHoBHOe coep:kaHue 64
Pa3jen 1. OcHOBBI CTPOEHHS BellleCTBa 10
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crtpoenue aToMOB OK 02
XAMIIECKIX Teopernueckoe odyueHue 2 I
3JIEMEHTOB H y y 14
npupoaa CoBpeMeHHast MOJielb CTpoeHus: aToMa. CUMBOJIUYECKUHN SI3bIK XUMHUH. XUMUYECKHUI 1
XIMIUECKOi JMIEMEHT. DIeKTpOHHas KOoHurypauus aroma. Kraccupukanus XUMHYECKUX
CBI3H JNIEMEHTOB  (s-, P-, d-dojeMenTthl). BajeHTHbIE 3JIEKTPOHBL.  BaleHTHOCTS.
DNEeKTpOHHAas MPUPOJA XUMHUYECKOM CBSA3U. OJEKTPOOTPULATEIBHOCTh. Busl 2
XUMHUYECKOHN CBsI3U (KOBAJICHTHAS, MOHHAS, METAJUIMUECKasi, BOJAOPOIHAS) U CIIOCOObI
ee oOpazoBaHus
B toMm uncne camocrositenpHas paborta — 1 ac
IpakTuyeckne 3ansiTus Nel: 4
Pemenne 3amaHuii Ha WCHOJB30BAHUE XHUMHUYECKOM CHUMBOJMKM W Ha3BaHUU
COCIMHEHUI TI0 HOMEHKJIAType MEXKIyHapOJHOTO COI03a TEOPETUYECKOW U
MPUKIATHON XWMHUM W TPUBUAJIBHBIX HA3BaHUW JJIA COCTABJICHHUS XHUMHYECKUX 2
dbopMyNl ABYXaTOMHBIX COEIUHEHUH (OKCHAOB, CylIb(QHUAOB, TUAPUIOB U T.M.) H
JIPYTUX HEOPTAHUYECKUX COSAMHEHUHN OT/IETBHBIX KJIaCCOB. 4
[IpakThueckue 3aJaHvsi Ha YCTAHOBJIEHUE CBSI3M MEXIY CTPOCHHEM aTOMOB
XUMUYECKUX OJJIIEMEHTOB M TIEPHOJUYSCKUM HM3MEHEHHWEM CBOWCTB XMMHYECKHUX
9JIEMEHTOB M HMX COEAMHEHUN B COOTBETCTBUMU C TosioxkeHueM Ilepmoanueckoit
CUCTEMBI.
Tema 1.2. OcHOBHOe coiep:KaHue 2
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[Tepuoanueckuit
3aK0H W Ta0JuIa
.. MenneneeBa

IpakTnyeckue 3ansaTus Ne2.

[Tepuonnueckas cucrema xumuueckux 31aeMeHToB .M. Menneneesa. ®uznueckuii
cMmbica [Tepuoguueckoro 3akona [[.M. MenneneeBa. 3aKkOHOMEPHOCTA U3MEHEHUS
CBOMCTB XUMUYECKHX DJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB B
COOTBETCTBHHU C IMOJIOKEHUEM XMMHYECKOTo 3ieMeHTa B [lepronuueckoit cucreme.
MupoBo33peHueckoe 1 HaydHoe 3HadeHue Ilepuonnueckoro 3akona J1.1.
Mengaeneea. [Ipornossr I.1. Menaeneea. OTKpbITHE HOBBIX XMMHUYECKUX
DJICMCHTOB.

Penienue npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTepU3allui0
XUMHMYECKUX IJIEMEHTOB «MeTa/unuyeckue / HeMeTalJInueCKue CBOMCTRA,
3JIEKTPOOTPHULIATEILHOCTh XMMUYECKUX 2JIEMEHTOB B COOTBETCTBUHU C UX
AJIEKTPOHHBIM CTPOCHHUEM H TOJI0KEHUEM B IEPUOIUUECKON CUCTEME XUMHUECKUX
anemenToB [[.11. Menneneepay»

Pa3nes 2. Xumnueckue peakiuu

10

Tema 2.1. Tumsl
XUMHYECKUX
peakuuii

OcHoBHOE COoAEPKaAHUEC

Teopernyeckoe o0yueHue

Krnaccudukanus u THIIBI XUMUYECKUX PEAKIIUN C ydacTHEM HEOPTaHUUYECKUX
BemiecTB. CoCTaBlIeHHE YPaBHEHUN PEaKIUii COSAMHEHUS, PA3JI0KEHHUS, 3aMEIICHHUS,
oOMeHa, B T.4. pEaKkIuii TOPEHUS, OKUCICHU-BOCCTAHOBICHUSI.

VYpaBHeHUs OKHCIICHUsI-BOCCTaHOBIIEHUS. CTeneHb okuciaeHusl. OKUCIUTENb U
BoccTaHOBUTENh. COCTaBIEHUE U YPABHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuuii METOJOM ANIEKTPOHHOrO OasiaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakiuu B IpUPOE, MPOU3BOJCTBEHHBIX MPOLECCaX U KU3HEACITEIbHOCTH
OpraHU3MOB

B tom uuncne camocrositenbHas pabota — 1 gac

IIpakTyeckue 3ansarus Ne3

KonnuectBeHHple OTHOHICHHMS B XUMUU. OCHOBHBIE KOJMYECTBCHHBIC 3aKOHBI B
XUMUU W pacueTbl 110 YPaBHEHUAM XHMHMUYECKUX peakuuil. Moiap Kak eauHuna
KOJIM4YecTBa BeniecTBa. MossipHas Macca. 3aKOHBI COXPAHEHHS MACChl U DHEPIHM.

OK 01
OK 04
I11
114
I16
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3akoH ABoranpo. MossipHblii 00beM Ta30B. OTHOCHUTENIbHAs IUJIOTHOCTH Ta30B.
Pacyetsl o ypaBHEHHSM XHUMHUYECKUX PEAKIMA C MCIIOIB30BAaHUEM MAacChl, 00bemMa
(HOpMaJbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 2.2. OcHOBHOe coiep:KaHue 4
DIIEKTPOIUTHYECKA
A JUcconranusa u TeopeaneCKoe oﬁyqe}me 2
WOHHBII OOMEH
Teopust 3MEKTPOIUTHUECKON nucconnanuu. MOHBL. DJIEKTPONUTHI, HEINEKTPOIUTHI.
Peakniun wmonHoro oOmena. CocTaBieHHE peakIMii HOHHOrO OOMEHa IyTeM 2
COCTaBJICHHS UX MOJHBIX M COKPAIIEHHBIX HOHHBIX ypaBHeHUU. KHCIIOTHO-OCHOBHBIE
peakiuu. 3aJaHus Ha COCTaBJICHUE HOHHBIX PEeaKIui
JlabopaTopHbie 3ansiTust Nel. 2
JlaGopaTopHas paboTta “THITbl XUMHUYECKUX PEaKIIHii”.
HccnenoBanue Tumnos (1o COCTaBy U KOJIMYECTBY UCXOIHBIX U 00pa3yrOIINUXCs
BEIIECTB) U MPU3HAKOB XUMUYEeCKUX peakiuil. [[poBenenne peakiuii HOHHOTO 2
oOMeHa, onpeiesieHrne Cpeibl BOAHBIX PACTBOPOB. 3a/laHMsI HA COCTABIIEHNE NOHHBIX
peakui
Kontpoabnasn
CTpoeHne BeniecTBa 1 XUMHYECKHE PeaKIUH 2
padora 1
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTraHUYECKUX BellEeCTB 16
Tema 3.1. OcHoBHOe coaep:kaHue 4 OK 01
Knaccudukanus, OK 02
Teoperuueckoe o0yueHue 2
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HOMEHKJIATypa
CTpOCHHE
HEOPraHMYECKUX
BEILIECTB

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanys HeOpraHMu4eCKrUx BEIIeCTB.
[Ipocteie u cinoxubie BeniecTBa. OCHOBHBIE KJIACCHI CI0KHBIX BEIIECTB (OKCHIBI,
TUIPOKCHUIBI, KUCIIOTHI, COJIH). B3aMOCBSA3b HEOPraHUYECKUX BEIIECTB. ATperaTHbie
cocTosiHus BemecTBa. Kpucramnnaeckue u amopgHbie BenecTa. THITbI
KPUCTAINTMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJIsIpHAs, HOHHAs, METAJIMYECKast).
3aBUCUMOCTD (PU3UUECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAITMYECKON PEIIETKH.
3aBUCHMOCTh XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJIa XUMUYECKOH CBSI3U U THUIIA
KpUcTauIM4eckoit pemetku. [IpuanHbl MHOrooOpas3usi BELIECTB

IIpakTnyeckue 3anATUANS:

Homenknatypa HeopraHMuecKrx BEIIeCTB: HA3BaHHUE BEUIECTBA UCXOS U3 UX
XHUMHAYECKOH (POPMYIIBI HITH COCTABJICHUE XUMHUECKOW (HOPMYJITBI UCXOIS U3
Ha3BaHUs BemecTBa 1o MmexayHapoanon (MIOITAK) nnu TpuBuanpHOM
HOMEHKJIATYypE.

Pemenne npakTuyeckux 3aaHui Mo Ki1accu(uKaiy, HOMEHKIATYPE U XUMHUYECKUM
¢bopMysiaM HEOpraHWMYECKMX BEIIECTB pa3IMYHbIX Ki1accoB (yrapHblii ras,
YTJIIEKUCIBIN ra3, aMMHUaK, raiieHas M3BECTb, HETAIIEHAs MU3BECTh, IUTHEBAS COMA U
JpYTUX): Ha3bIBaThb U COCTaBIATH (OPMYJbI XUMHUYECKHUX BELIECTB, ONPEIEIThH
IIPUHAJIEKHOCTD K KJaccy.

WcTounuku xumMuueckoit HHGpopMmaluu (CpeIcTB MacCOBOM MH(POpPMAIUH, CETh
Wutepner u apyrue). [lorck napopmauy no Ha3BaHUSAM, HACHTUPHUKATOPAM,
CTPYKTYpPHBIM (popmyam

114
I16

Tema 3.2. dusuko-
XAMUYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIISCTB

OcHoBHOE CoAEpPKaAaHUEC

Teoperuueckoe o0yueHue

Mertamnel. OOue ¢usnyeckue W XHMHYECKHE CBOMCTBa MeTayioB. CrocoOsbl
MOJIy4eHHs. 3HaUYe€HUE METaJUIOB U HEMETAJUIOB B NMPUPOJAE U KU3HENEATEIbHOCTH
4eJoBeKa M opraHu3mMoB. Koppo3usi MeTanioB: BUIBI KOPPO3UH, CHOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3UHU

B ToMm uncie camocTosiTenbHas pabota — 1 gac

OK 01
OK 02
I11;

I16
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Hemeramnpl. O6mue gusnyeckre M XUMUYECKUE CBOMCTBA HEMETAIOB. THUIHYHBIE
croiictBa HemeramioB IV— VII rpymn. Kraccupukanus u  HOMEHKIATypa

coequHeHn HeMeTaoB. KpyroBopoThsl OMOTeHHBIX 3JIEMEHTOB B IPUPOJIE 2

B Tom uncne camocTosiTenbHas pabora — 1 gac

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (OKCUIOB,

TUIPOKCHUJIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB 2

IIPOCTBIX BEIIECTB, BOJAOPOIHBIX COEAMHEHNUH, BBICIIUX OKCUIOB U TMIPOKCHIOB

IpakTnyeckue 3ansiTus NeS. 2

CocraBiieHHe ypaBHEHUH XHUMHUYECKUX PEAKIHM C y4aCTHEM IPOCTBIX M CIIOKHBIX

HEOPraHMYECKUX BEUIECTB: METAJJIOB M HEMETAJUIOB; OKCHJIOB METaJLJIOB,

HEMETAJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHUCIOT, OCHOBAHUU H

aM(pOTEpHBIX TUAPOKCUAOB; HEOPraHWYECKUX COJIEH, XapaKTepU3YIOLIUX UX 9

CBOICTBA.

PemeHne npakTUKO-OPHUEHTHUPOBAHHBIX TEOPETHMYECKUX 3aJaHUM Ha CBOMCTBA,

COCTaB, MOJy4YeHHE M O€30MacHOe HCIOJIb30BaHHE BAKHEHIIUX HEOPraHMYECKUX

BELIECTB B OBITY U MPAKTUYECKOM IEATEIBHOCTH YeIOBEKa
Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
Wnentuduxanms OK 02
HeOpraHHYECKHX JlabopaTopHble 3aHATUSAN2 2 OK 04
BELIECTB [14

JlabopaTtopHas pabota «aeHTHudUKaIMs HEOPTaHUYECKUX BEIIECTBY. 116

Pemienne sKcnepuUMEHTANbHBIX 33/a4 MO XWMHYECKUM CBOMCTBaM METAJJIOB H

HEMETAJIJIOB, [0 pAacClO3HABaHHWIO U TMOJYYEHUIO COEJAMHEHHH METalJIOB H

HEMETaJUIOB. 2

Nnentudukanuss HEOPraHMYECKWX BEHIECTB C HCMOJIb30BaHUEM UX (PHU3UKO-

XMMHUYECKHX CBOWCTB, XapaKTEpPHbIX KauyeCTBEHHBIX peakuuid. KauecTBeHHbIE

peakuuu Ha cynbdar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS
KonTpoabnas .

CBoiicTBa HEOPTaHUYECKUX BEILIECTB 2
pabora 2
Paznea 4. CTpoeHne 1 CBOMCTBA OPraHUYeCKHX BellecTB 24
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Tema 4.1.
Knaccudukanus,
CTPOCHUE U
HOMEHKJIaTypa
OpraHUYeCcKuX
BCIIIECTB

OcHOBHOe coiep:KaHue

TeopeTnyeckoe o0yueHue

[losiBieHME M pa3BUTHE OPTAHMYECKOW XMMHUHU Kak HayKd. [Ipeamer opranngeckou
XUMUU. MecTo U 3HaueHHe OPraHMYEeCKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
XHWMHUYECKOE CTPOECHUE KAaK MOPSAJOK COSAMHEHUS aTOMOB B MOJIEKYJIE COTJIaCHO UX
BAJIECHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUUYECKOIO CTPOEHUS OPraHUYEeCKUX
coenunennii A.M. bytiepoBa. VYTriiepoJHBIA CKEJIET OPraHUYECKOM MOJIEKYJIbI.
3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOIO CTpOeHus Mojekynl. M3omepus u
U30MEDPBI.

[Tonstne o d¢yukuonanbHor rpynmne. Pagukan. Ilpunnunel kinaccuduxanuu
OpraHMYECKUX COEOUHEHWH. MexayHapoaHas HOMEHKJIATypa M  HPUHLUIIBI
HOMEHKJIATYpbl OpraHudyeckux coeauHeHuil. [lonstue 00 a3oTcomepkalux
COEIMHEHUX, OMOJOTMYECKH aKTUBHBIX BellecTBax (yrieBojax, *kHUpax, Oeiakax H
1p.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX (MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO
B tom uncne camocrositenbHas padorta — 1 yac

IpakTnyeckue 3aHaTHSA N6

Homenknatypa opraHMYeCKHX COEAMHEHHH OTAENbHBIX KJIaccoB (HACHIIICHHEIE,
HEHACBHIIICHHBIE U apOMATHYECKUE YTIEBOIOPOAbI, CHUPTHI, (DEHOIBI, aTbICTHU]IbI,
KETOHBI, KapOOHOBBIE KHCIOTHI W Jp.) CocTaBlieHHE TOJHBIX W COKpPAIIEHHBIX
CTPYKTYpPHBIX (OPMYI]I OPTaHUYECKUX BEUIECTB OTAETHHBIX KJIACCOB, UCIOJB3YS UX
Ha3BaHUA MO0 CUCTEMAaTUYECKOW M TPUBUAIBLHON HOMEHKJIAType (ITHIICH, alleTUJICH,
ruuepud, ¢enon, GopManmbAeTHA, YKCyCHas KHUCIOTa, TJIHIHUH). PacueTs
npocreimed GopMyibl OpraHU4eCKOW MOJIEKYJIbI, UCXOS U3 3JIEMEHTHOIO COCTaBa
(B %)

OK 01

IIK 1.1

IIK 1.3
I16

Tema 4.2.
CBolicTBa
OpPTaHHYECKUX
COCIMHEHU I

OcHoBHOe coaep:xaHue

12

Teoperuueckoe o0yueHue

OU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COCIWHEHUN OTAENIbHBIX KIJIACCOB
(ocoOeHHOCTH KIACCH(UKAIMU U HOMEHKJIATyphl BHYTPU KJIAcCa; TOMOJIOTHYECKHIA
psan u obmas dopmyna; uzoMepus; GpU3NYECKue CBOMCTBA, XUMUYECKHE CBOWMCTBA,;
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CIOCOOBI MOJTYYCHHUS ):

— MpeJebHbIC YTIEBOAOPOAbI (AIKaHbl U IUKIIOANKaHbI). ['OpeHne MeTana Kak OJuH
13 OCHOBHBIX MCTOYHHKOB TEILJIa B MPOMBIIIJIEHHOCTH U ObITY. CBOWCTBA MPUPOTHBIX
YIIJIEBOJOPOAOB, HAX0KICHUE B IPUPOJE U IPUMEHEHUE AJIKAHOB;

— HeTpeeabHbIe (ATKEHBI, aJIKUHBI M aJIKaIUCHbI) 1 apOMaTHYECKHUE YTIEBOIOPOIbI.
l'openue anerniieHa KaKk UCTOYHHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHU VISl CBAPKU U
PE3KH METAIIJIOB

— KUCJIOPOJIcOIeprKalllue COeAMHEHUs (CIUPThI U (EHOJIbI, KApOOHOBBIE KUCIOTHI U
3¢upbl, ampAETUAbl U KETOHBI, JKUPBI, YyrieBoabl). lIpakThueckoe MnpuMEHEHME
STUJICHIJIMKOJIS, ruuepuHa, Gperona. [Ipumenenue gopmanbaeruaa, aneranbaerua,
YKCYCHOM KHUCJIOTBI. Mblla KaK COJM BBICIIMX KAapOOHOBBIX KHCIOT. Motoiue
CBOMCTBA MbLIA

—  a3oTcojepXkaliie  COeIUHeHHMs  (aMMHBI W AMHHOKHUCIOTBHI,  OENKH).
BricokoMonekynsipHble COETUHEHUS! (CUHTETHYECKHE U OMOJIOTMYECKU-aKTHUBHBIE).
Monowmep, nmonumep, CTpyKTypHOE 3BeHO. llonmMepusanus 3TuiieHa Kak OCHOBHOE
HAIIPABJICHUE €T0 UCIIOIb30BaHMS.

I'eneTnyeckas cBA3b MEXKy KlacCaMu OPraHU4EeCKUX COCIUHEHUN

IIpakTnyeckue 3ansaTus Ne/

OK 01
OK 02
OK 04
K 1.1
IIK 1.3
I15
I16
113
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No7.CBolicTBa OpraHWYECKUX COCAUHEHUN OTACIBHBIX KJIACCOB (TpUBHAJIbHAS U
MEXIyHapoJHas HOMEHKIATypa, XHMHUYECKHE CBOICTBA, CHOCOOBI TIOyYEHHUS):
npejenbHble (ajJKaHbl M LUKIOAIKaHbl), HENpeleibHble (AJIKEHbl, AJIKUHBI U
QJIKaJUeHbl) M apoOMaTUYEeCKHUE YIJIEBOJOPOJBI, CHUPTHI M (HEeHOJbI, KapOOHOBBIE
KUCIOTBI M H(QUpPBI, alblIeruipl M KETOHbl, aMUHbl M aMHHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE ~ CO€IUHEHMS. 3aJaHMsi Ha COCTaBJICHHME YypaBHEHMMH
XMMHMYECKHUX PEAKIUH C y4acTHEM OPraHMYECKHUX BEUIECTB HA OCHOBAHMM UX COCTaBa
U CTPOEHUS

CocraBieHue cxeM peakiuil (B TOM 4YHCIe MO0 MPEeIIOkKEHHbIM Leno4yKam
[IPEBPALICHUI),  XapaKTepU3yIOIIMX  XMMHMUYECKHE  CBOMICTBAa  OpPraHMYecKHUX
COCAMHEHUIl OTAENbHBIX KJIACCOB, CHOCOOBI UX TIIOJIyY€HUS U  Ha3BaHHE
OpraHU4eCKUX COCIMHEHU 110  TPUBHAIBHOU W MEXIYHAPOAHOU
CUCTEMATUYECKOM HOMEHKJIIATYPE.

PemeHne INpakTUKO-OPMEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha CBOWCTBA
OpPraHUYECKUX COCAVMHEHHUH OTIEIbHBIX KJIACCOB

JlabGopaTopHas padora Ne3:

JIaGopartopHas pabota “IIpeBpalieHuss OpraHMYECKUX BEIIECTB MPU HarpeBaHUH'".
[lomyyenue oTuieHa W H3Y4EHHE €ro CBOMCTB. MoaenMpoBaHHE MOJIEKYNI H
XMMUYECKHX MPEBPALCHNI Ha IPUMEpe 3TaHa, STUIIEHA, alleTUJIeHa U JIp.

Tema 4.3.
Wnentuduxanus
OpPTaHHYECKUX
BEILIECTB, UX
3HAYCHUE H
MIPUMCHCHHE B
OBLITOBOM U
MPOU3BOACTBEHHOMN

OcHoBHOE coaepKaHue

Teopernyeckoe o0yueHue

buooprannueckue coenunenus. Ilpumenenue u OGuooruyeckasl posib yriieBOJAOB.
OxucrneHue yrieBoJOB — HUCTOYHHUK OHHEPIUM JKUBBIX OpraHu3moB. OO6sacTtu
NpUMEHEeHUs aMuHOKHuchoT. [IpeBpamienuss O€lKOB MUK B  OpPraHU3ME.
buonornyeckue ¢ynkiuu OenkoB. buonornueckue QyHkuuu xkupoB. Ponb
OpraHMYECKON XMMHUU B PELICHUH MPoOJIeM MUIIEBON 0€30aCHOCTH

OK 01
OK 02
OK 04
MK 1.1
I15
I16
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JACATCIIbHOCTH
YCIO0BCKa

Posib oprannyeckoil XuMuu B pelIeHUU MPOOIeM SHEPreTHUECKON 0e30MacHOCTH, B
Pa3BUTUU MEIUILIMHBI, CO3/IaHUMA HOBBIX MAaTEpUAJIOB, HOBBIX UCTOUYHUKOB SHEPIHU
(ampTEepHATUBHBIE MCTOYHUKH SHepruu). OmacHOCTh BO3JEHCTBUS Ha JKUBbBIE
OpraHU3Mbl OPTraHUYECKUX BELIECTB OTACJIbHBIX KJIACCOB (YTJIEBOJOPOAbI, CIIUPTHI,
(beHobI, XJIOpOpraHndeckue MPOU3BOIHbBIC, ABIETHIIBI U JIP.), CMBICI MOKa3aTens
MpeeNIbHO JOIYCTUMOM KOHILIEHTpAIluU

JlabGoparopuble 3ausiTust Ne4:

JlaboparopHas pabota: “UneHTudukanus OpraHUYECKHX COCIWHEHUN OTIEIbHBIX
KJIacCOB”

WNnentudukanus OpraHUYeCKHX COCAMHEHHMH OTIENbHBIX KJaccoB (Ha MpuMepe
QJIBJICTHJIOB, KpaxMaJia, YKCYCHOW KHCIIOTBI, OCJIKOB M T.I.) C HMCIIOJIb30BAHUEM HX
(U3UKO-XMMHYECKUX  CBOMCTB M  XapakKTEPHBIX  KAa4eCTBEHHBIX  PEAKIIHA.
Henarypanus Oenka npu HarpeBanuu. l[BeTHbIe peakiuu OeiakoB. Bo3HMKHOBEHHE
AQHAJIMTUYECKOT0 CUTHAJIA C TOYKU 3PEHUS XMMUYECKUX IPOLIECCOB MIPU MPOTEKAHUU
KQueCTBEHHOM pEaKIMu, TMO3BOJIAIONICH UIACHTU(MUIUPOBATh  MPEIOKEHHBIE
OpraHMYECKHE BELIECTBA

KonTpoubnas
pabora 3

CrTpyKTypa 1 CBOMCTBA OPraHN4YECKUX BELIECTB

Pa3pea 5.

Kunernueckue H TEPMOIUHAMHYECCKHUEC 3AKOHOMEPHOCTH NMPOTEKAHUS
XUMHYECCKHUX peakunifl

Tewma 5.1.Ckopocth
XUMUYECKHX
peaKuii.
XUMHUYECKOE
paBHOBeECHE

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

CkopocTh peakluu, €€ 3aBUCUMOCTb OT pa3iMyuHbIX (AKTOpPOB: MPUPOJBI
pearupyromux BeUIECTB, KOHUEHTPALUU PEarupyrolux BEIIECTB, TEMIEPATypbl U
MJIOMIAI PEAKIIMOHHON TMOBEPXHOCTH. TeruioBbie A((PEKTh XUMHUYECKUX pPEaKIThil.
DK30- ¥ SHJIOTEPMHUYECKUE, PEAKIUH.

OO6paruMocTh peakiuii. XMMHYECKOe PAaBHOBECHUE M €r0 CMEIIEHHE O]l IEHCTBHEM
pa3auyHbBIX (AaKTOPOB (KOHIICHTpALUS PEarceHTOB WM TNPOIYKTOB pPEaKIIUH,

OK 01
OK 02
MK 1.1
K 1.3
I15
I16
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JaBlieHHe, TeMIlepaTypa) A CO3JAaHUsA ONTUMAIbHBIX YCIOBUI IPOTEKaHMs
xumuyeckux npoueccos. [Ipunnun Jle Hlarense

IIpakTnyeckune 3aHATHANS:

Pemrenue npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUH HA aHATH3 (PAKTOPOB, BIUSIONINX HA
U3MEHEHHE CKOPOCTH XMMHMYECKOM pEeaklMH, B T.4. C IO3ULUN DSKOJIOIMYECKH
11€J1ecO00pa3HOT0 OBEJCHUS B OBITY M TPYAOBOW ACATEIBHOCTH B IIEIISX COXPAHEHHS
CBOETO 3/10POBbsI U OKPY KarOIIEeH MPUPOAHOHN CPEbl.

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 33JlaHWKM Ha IPUMEHEHHE IpuHuuna Jle-
[IlaTenbe nas HaxOXKIACHWSI HANPABICHUS CMELICHMsS DPABHOBECUS XUMHUYECKOU
peakuuu ¥ aHaiau3 (akTopoB, BIMSIOMIMX HA CMELIEHHUE XUMUYECKOI0 PaBHOBECHS

Pazneua 6. PactBopsI
Tema 6.1. OcHoBHOE coaepKaHue OK 01
[Tonsarue o OK 02
pacTBopax Teopernyeckoe o0yueHue OK 07
MK 1.1
PactBopenne  kak  Qusuko-xuMmuyeckuid  mpomecc.  PactBopel.  CrocoOsl K 1.3
IPUTOTOBIIEHUsST PpacTBOpoB. PactBopumocTb. MaccoBast a0y pacTBOPEHHOTO s
BemiectBa. CMBICT TIOKa3arens TMPENeiNbHO JOMYCTUMON KOHIIGHTPAMH M €ro 16
UCIOJIb30BAHUE B OIICHKE HKOJIOTHYECKOM O€30MacHOCTH.
[IpaBuna SKOJOTHYECKH I€JIE€COO0PAa3HOTO TOBEAEHUS B OBITY H TPYIOBOM
JEeSITEIbHOCTH B IENIAX COXPAHEHUS CBOETO 370POBbS M OKpY’Kalomleld HpUpOIHOIM
Cp€abl; OITaCHOCTD BOS)ICI\/'ICTBI/ISI Ha JXUBBIC OPraHU3MBbl OITPEACIICHHBIX BEIICCTB.
Pemenne mpakTHKO-OPHMEHTHUPOBAHHBIX pAcUeTHBIX 3aJaHU Ha  pPacTBOPBI,
HCIOJIb3yeMbIe B OBITOBOM U MPOU3BOJCTBEHHON JESITELHOCTH YeJIOBEKa
Tema 6.2. OcHOBHoOE coep:kaHne OK 01
Hccnenoanue OK 02
CBOMCTB pacTBOPOB |JIaGopaTopHble 3ansTus NeS: OK 04
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JlabGopaTtopHas paborta «IIpuroroBieHue pacTBOPOBY. MK 1.1
[IpuroToBneHue pacTBOpPOB 3aaHHOM (MaccoBOM, %) KOHLEHTpauuu (C MpaKkTUKO- 9 K 1.3
OPUEHTUPOBAHHBIMH BOIIPOCAMH) U OIIPEJIEIEHUE CPeJlbl BOJHBIX PACTBOPOB. 114
Pemenue 3ai1a4y Ha IPUTOTOBIEHUE PACTBOPOB I16
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJepKaHMe (COMepPKaHUe MPUKJIATHOTO MOIYJIs1)
Paszpnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITEJIbHOCTH YeJIOBeKa 6
Tema 7.1. Xumusi B (OcnoBHOe conep:KaHue 6
OBITY U
Ipou3BOACTBEHHOM | TeopeTnueckoe ooyuenune 2 OK 01
IESTCIBHOCTHU OK 02
YeJIoBeKa Hogeiiimume noCTMXEHHS XMMHUYECKOM HAyKHM M XUMHUYECKOW TexHojoruu. Pounb OK 04
XMMHHU B 00€CTIIEYCHUH IKOJIOTUYECKOM, SHEpreTHUeCcKOi U MuIleBoil 0e30macHocTH, OK 07
pa3BuTHH MeaunuHbL. [IpaBria mowcka W aHamM3a XUMUYECKOH MH(popManuu w3 2 nK 1.1
pasIMYHbIX HUCTOYHUKOB (Hay4yHas M YydeOHO-HAaydHas JUTepaTypa, CpeacTBa MK 1.3
MaccoBoi uHpopManuu, cetb HTEpHET) 3
I14
IIpakTnyeckue 3ansaTus Ne 9. 4
I16
Ne9.Ilouck m aHanu3 KEHMCOB O MPUMEHEHUN XMMHMUYECKHUX BEIIECTB U TEXHOJIOTHUH C 119
yderoM Oynymield npogecCHOHaNbHOW JEATEIbHOCTH 10 TeMaM: Ba)KHEWIIue IT10
CTPOMTENBHBIE MaTepHallbl, KOHCTPYKLMOHHBIE MAaTepHalbl, KpPacKH, CTEKJIO, 113
KepaMHuKa, MaTepuabl JJs 3JE€KTPOHUKH, HAaHOMAaTepHUasbl, TEKCTUIbHbIE BOJIOKHA, 4
WCTOYHHUKHM SHEPIUH, OpPraHMYeCKue W MHUHEpalibHble YJOOpEHUs, JeKapCTBEHHbIE
BEIIECTBA, OBITOBAST XUMHUSI.
3amura: IlpeacraBienue pe3yabTaToB pelleHUs] KecoB B (opMe MUHH-JOKIAAA C
Mpe3eHTalnen
IIpomexyTouyHas aTTecTanys Mo AUCHUILVINHE (1M PepennpoBaHHbIN 3a4eT) 2
Bcero 72
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3. YCJIOBUSI PEAJIM3ALIMA ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JAUCHUIIJINHBI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHUAJIbHO-TEXHUYECKOMY 00ecreYeHn 0
Jns peanuzauuu MporpamMMbl JUCHUILIMHBI JIOJDKHBI OBITH TPEIYCMOTPEHBI CIICTYIOLINE
CrelaJbHbIE TIOMEIICHUS: YICOHBI KAaOMHET XUMUU W/ WM yIeOHON XMMHYECKOU JTaO0OpaTOPUH.

OO6opynoBanne y4yeOHOro kadOuHera (HArJIS/IHbIE MOCOOHUsI): HAOOPHI MIAPOCTEPIKHEBBIX
MoJiele MOJIEKYJl, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJUIEKIIUU MPOCTHIX U CIOXKHBIX BELIECTB
W/WIIM KOJUIEKIIMU TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpajoB, Tabnuua MeHzeneesa,
y4eOHbIe GUIBbMBI, IUGPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

Texnuveckue cpeacrsa 00y4eHHsi: KOMIIBIOTED C YCTPOMCTBAMU BOCIIPOU3BEACHUS 3BYKA,
IPUHTEP, MYJIbTHUMEIUA-TIPOCKTOP C DKPAaHOM, MYJIbTHUMEIWWHAs JOCKA, yKa3zKa-Npe3eHTep It
IIPE3EHTALAMN.

OobopynoBanue Jadoparopuu W Ppado4Yux MecT JadOPATOPUM: MEH3YPKH, NHUIETKHU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, TPEIMETHbIC U TTOKPOBHBIE CTEKJA, TUIAHIIETHI IS
KaleJbHBIX peakuuid, GuiIbTpoBasibHAs Oymara, MPOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKHU, PE3HUHOBBIC
npoOKku, (GoHapHKH, HAOOP PEAKTUBOB, CTEKISHHBIC MAJIIOYKH, IITATUBBI JUIsI MMPOOUPOK; MEpPHEIC
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHbIe HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbIC YaIIKH, IMHHIETHI, (GUIBTPHI OyMaKHbIC, BaTa, Mapis, YacOBBIE CTEKIIA,
INEKTPOIUIUTKH, TAOOPATOPHBIE IITATUBBI, CIIMUPTOBBIC TOPENIKH, CIIUYKU, MPHOOpP IJIs MOTydYeHUs
ra3oB (Wi mpoOUpKa ¢ ra300TBOJHON TPYOKOI), AeprKaTeIH I MPOOUPOK, CKIISTHKU [Tl XPaHSHUS
PEaKTHBOB, pa3IaTOYHBIC JIOTKU; XUMHUUYeckue crakanbl (50, 100 u 200 mu1); mmaTenu; MUHIETHI,
TUTEJIbHBIE LIUIMIBI; CEKyHA0MEPHI (TaliMepbl), MepHbIe Tpodupku (Ha 10-20 M) U MepHbIE KOJIObI
(25, 50, 100 u 200 mur), BomsiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJ0YKH; KOHUYECKHUE KOJIObI
st tutpoBanus (50 u 100 mut); MHIUKATOpPHBIE TOJIOCKM Juisi ompeneneHus pH u cramgaptHas
WHAMKATOpHAs IIKalla; YHUBEPCaIbHbIM UHAUKATOp; numneTky Ha 1, 10, 50 mu (wnu no3atopsl Ha 1, 5
u 10 mu1), OrOpeTKH JuIs TUTPOBaHUS, MeauIMHCKHE mmpunbl Ha 100—150 M1, tabopaTtopHbie W/HIH
aHaJIUTUYEeCKue Bechl, pH-MeTpbl, cymminpHbIN m1Kad, 1 1p. 1abopatopHoe 000py10BaHHeE.

3.2. UndopMmannoHHoe obecrniedeHne peajn3alui NPOrpaMmMbl

1. Jlng peanuzamuu mporpaMMmbl OuOIMOTeuHBIH (oHA 00pa3oBaTeNbHON OpraHU3aluu
JIOJDKEH WMETh Te4YaTHBhIE W/WIIM 3JIEKTPOHHBIE 00pa3oBaTelibHble U MH(GOPMAIMOHHBIE PECYpCHI,
PEKOMEHIOBaHHBIE JJIsl HCIIOIh30BaHU B 00pa30BaTeIbHOM IpoIIecce, He CTapIie 5 JeT ¢ MOMEHTa
W3JIaHUs.

2. PexoMenayemble TieuaTHbIE U3JaHUS M0 pealn3aluy 00I1e00pa3oBaTeIbHON AUCIIUTUTMHBI
MIPE/ICTABJICHBI B METOAMYECKUX PEKOMEH/IAIMIX 110 OpraHU3aliui 00yUeHHUS.

Jluteparypa
1. Epoxun FO.M. Xumus :Yuebnux st cpead. [Ipod. Yue6. 3aBenennit/FO.M.Epoxun- 6-e
usznanue ucnp. 1 nonon..M.:U3parenbckuit ientp «Axamemusi», 2021
2. I'abpuensn O.C. Xumusa. 10 kmacc. ba3oBblif ypoBeHb: yueb. g o0iieoOpa3oBar.
yupexenuit. — M., 2013.
3. I'abpuensn O.C. Xumwma. 11 kmacc. ba3oblif ypoBeHb: yueb. g o0uieoOpa3oBar.
yupexaenui. — M., 2013

JlonoHUTEIbHBIE HICTOYHUKHI

1. Epoxun FO.M., ®ponos B.W. C6opHuK 33124 ¥ yHpa)XHEHUH 110 XUMHH (C TUIAKTUIECKUM
MaTepuaioM): yaed. mocoOue it CTyAeHTOB cpeaH. mpod. 3asen. — M., 2005.

2. Ps60B.M.A. Tectsl mo xumuu. 10 kmacc: k yueOHuky O.C.I'abpuensna «Xumwus.10
kiacc.ba3oBelii  ypoBeHb/M.A.PsiOoB. — 2-¢ wu3m., mnepepad. wm jgom. — M.:M3matenbcTBo
«9x3amen»,2012. — 125,(3) c. (Cepus «YueOHO-METOTUIECKUI KOMILIEKT))

I"a6puensn O.C. Xumus. 10 kiacc: KOHTPOJIbHBIE U TPOBEPOUYHBIE PAOOTHI K YUEOHUKY

O.C.I'abpuensna «Xumus.10 kinacc.ba3osslit yposenb»/O.C.I"abpuensn, I[1.H.bepeskun,
A.A.YmakoBa u ap.- 4-e uz.. crepeorurn. — M.:
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM
JNCHUIIVINHBI

KoHTponb 1 oneHka pe3ynbTaToB OOy4YeHMs OCYLIECTBISETCS NMpEnojaBaTeieM B Ipolecce
NPOBEICHUS NMPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOJIHEHHS
0o0yyarolyUMuUCs HMHIUBUIYaJIbHBIX 3aJaHUN, IMPOEKTOB, HCCIeNOBaHUN. Pe3ynbTarel 00yueHMs
OTIPENIeNIAIOT, YTO OOYyYaroIuecs JOJDKHBI 3HATh, MOHMMATh M JIEMOHCTPUPOBATH 1O 3aBEPILICHUH

HN3YUYCHUA TUCHUIIIINHBI.

His popmupoBaHUsi, KOHTPOJISE U OICHKH PE3YyJIbTATOB OCBOCHUS YYEOHOW IHCIIUTUIMHBI
HCITOJIB3YETCSl CUCTEMa OIEHOYHBIX MEPOINPHUATHM, MPEACTABIAOMAsT COO0M KOMILIEKC Yy4eOHBIX
MEPONPHSITHIA, COTIACOBAHHBIX C pe3yJbTaTamMu 00ydeHus u chopmyaupoBaHHBIX ¢ yueTrom OPI'OC
COOQO (npenmetnsie pe3yasTaThl no qucuuminie) u PI'OC CIIO.

Ne | OK/TIIK | Moayas/Pa3znen/Tema

Kpurepuu onienuBanus

THnbI OLEHOYHBIX
MepOonpUATHH

| | OcHoBHOE coep:kaHue

1.1 |OK 01 CrpoeHue aToMOB
XUMHUYECKHX JJIEMEHTOB
U PUPOJIa XUMUYECKOM
CBSI3U

Kpurepun 1,2

1. Tect «CTpoeHHe aTOMOB
XHUMHYECKHUX DIIEMEHTOB U
MIPUPOJIA XUMHUYECKOHN CBSIZH.

2. 3a1a4n Ha COCTaBJICHHC
XUMUYECKHUX (HOPMYJT
JIBYXaTOMHBIX COEUHEHUM
(oKcuIOB, CyIb(hUIOB, THIAPUIOB
U T.1L.).

3. 3amaHus Ha UCITOJb30BaHHUE
XHUMHYECKOH CHUMBOJIMKHU U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIAType MEXKIyHAPOIHOTO
CO103a TCOPETUYECCKOMN 1
MPUKJIAJIHON XUMUU U
TPUBUAIBHBIX HA3BaHUU AJIS
COCTaBJICEHUS XUMHYECKUX
dbopMyI IBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(MUI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTAaHUYECKUX
COE€IUHEHHUH OTAEIBHBIX KJIAaCCOB

1.2 |OK 01 [Tepuoanuecknii 3aK0H 1
OK 02 tabmuma J[.U.
Menneneesa

Kpurepun 1,2

1. Tect «Metammnueckue /
HEMETaJJIMICCKHUE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K BJIEKTPOHY
XAMUYECKHUX DJIEMECHTOB B
COOTBETCTBHE C MX JICKTPOHHBIM
CTPOCHUEM U TMOJOKEHUEM B
MIEpUOINYECKON CHCTEME
XUMHYECKUX dIeMeHTOB J[. 1.
Menneneenay.

2. llpakTrueckue 3aJaHus Ha
YCTaHOBJICHHUE CBSI3U MEXTY
CTPOCHHEM AaTOMOB XMMHUYECKUX
AJIEMEHTOB ¥ TIEPUOUIECKUM
M3MCHECHUEM CBOMCTB
XAMUYECKHX DJIEMECHTOB U HX
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OK/IK

Monyas/Pa3nen/Tema

Kpurepun onieHnBanus

Tunsl oeHOYHBIX
MeponpUus THIA

COCIUHCHHI B COOTBETCTBUHU C
nonoxxenueM [lepuoanueckoit
CHCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKUE 3aJaHusI Ha
XapaKTEPU3AUI0 XUMHUECKHIX
3JIEMEHTOB: «MeTamnueckue /
HEMETAJNIMYECKHE CBOICTBA,
AJIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K AJICKTPOHY
XHMUYCCKHUX DJIEMCHTOB B
COOTBETCTBHE C MX JICKTPOHHBIM
CTPOCHUEM U TOJOKEHUEM B
MEePUOIUYECKON CHCTEME
XAMUYCCKHX DJIEMECHTOB

J.1. MenneneeBa»

2.1

OK 01
OK 04

Tunel XUuMHUECKUX
peakuuii

Kpurepun: 1,2,5

1. 3agaun Ha coCcTaBIIEHHE
YPaBHEHUU PEaKIUM:

— COEMHEHHS], 3aMeIleHus,
pasnoxeHusi, 0OMeHa,

— OKHUCIIUTENIbHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIIUN C
UCIIOJIb30BaHUEM METOa
3JIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT Macchl
BEIIECTBA WU 00BEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Win 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEaKLHUU BELIECTB; PACUETHI
Macchl (00bEMa, KoJTruecTBa
BEIIECTBA) MPOAYKTOB PEaKIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
pUMecH

2.2

DNEeKTPOTUTHIECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Kpurepunl,2,3

1. 3aganus Ha cocTaBiIeHHE
MOJIEKYJIIPHBIX U HOHHBIX
pEaKIHUii C y4aCTUEM KHCIIOT,
OCHOBaHUI U COJIEH,
YCTaHOBJICHUE U3MECHECHHS
KHCIIOTHOCTH CPEIbI

2. JJabopaTtopHnast pabota "Tursl
XUMUYECKUX peakiui"
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OK/IK

Monyas/Pa3nen/Tema

Kpurepun onieHnBanus

Tunsl oeHOYHBIX
MeponpUus THIA

3.1

OK 01
K 1.1
K 1.3

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHE
HEOPraHUYECKHX
BEILIECTB

Kpurepun 1, 2

1. Tect «<Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (HOpMYIIbI TN
COCTaBJICHUE XUMUYECKOMN
(dbopMyIIbl UCXO/I U3 HA3BAHUS
BEILIECTBA 10 MEXKyHAPOAHOMN
WJIM TPUBHATBHOMN
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCoOBOM
J10J1d (MACChl) XUMHUYECKOTO
3JeMeHTa (COCTMHEHHUSI ) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3a1aHust 1O
KJIacCU(pUKallMu, HOMEHKJIaType U
XUMHUYECKHM (hopmyam
HEOPraHMYECKUX BEILEeCTB
Pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BUIa XUMHYECKON
CBSI3M U TUTA KPUCTAJUIUYECKOM
pelieTku

3.2

OK 01
OK 02
MK 1.1
MK 1.3

DHU3HKO-XUMUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIICCTB

Kpurepun 1,4,5

1. Tect «Ocobennoctu
XUMHYECKHUX CBOMCTB OKCHUJIOB,
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHUJIOB U COJIEI.

2. 3agaHus HA COCTABIICHHE
YpPaBHEHUN XUMHUUYECKUX PEaKIUi
C YYaCTHEM ITPOCTBIX U CJIOKHBIX
HEOPraHUYECKUX BEILECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(}OTEpHBIX JIIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
TUIPOKCUI0B, HEOPTAHNYECKUX
COJIEH, XapaKTEPU3YIOIINX UX
CBOWCTBA M CLIOCOOBI MOTYYESHHS.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHUYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

Unentuduxanms
HEOPTaHHYECKUX
BEIIECTB

Kpurepun 1,2

1. IIpakTHKO-OpUEHTUPOBAHHbBIE
3a[aHus 110 COCTABIICHUIO
XUMHUYECKHX peaKkluil ¢ yyacTuem
HEOPTaHUYECKUX BEIIECTB,
UCTIONIb3YEMBIX JUIS UX
UICHTUPUKALUH.
2.JIaGoparopHas pabora:
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OK/IK

Monyas/Pa3nen/Tema

Kpurepun onieHnBanus

Tunsl oleHOYHBIX
MeponpUus THIA

“Unentuduxamms
HEOPraHUYECKUX BEIIECTB”

4.1

OK 01
IIK 11
IIK 1.3

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECTB

Kpurepun 1,2

1. 3amaHust Ha COCTaBICHUE
Ha3BaHUU OPraHUYECKUX
COCMHEHUH IO TPUBUAIILHOW WJIH
MEXKyHapOAHOMN
CHUCTEMAaTHYECKONH HOMEHKJIATYypE.
2. 3a1aHus Ha COCTABJICHHC
MOJTHBIX M COKPAIIIEHHBIX
CTPYKTYPHBIX (hOpMYJTT
OpPraHUYECKUX BEIIECTB
OTJEIIBHBIX KJIACCOB.

3. 3aauu Ha onpeeaeHue
npocrteimend GopmMyIisl
OpPraHUYECKON MOJICKYJIbI, HCXOMS
U3 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
K 1.1
IIK 1.3

CBoiicTBa OpraHU4YeCKUX
COCIMHEHU I

Kpurepun: 1,2,5

1. 3aganus Ha cocTaBlieHHE
YPaBHEHUN XMMHUUYECKUX PEAKIUI
C y4acTHUEM OPraHUYECKHUX
BEII[ECTB Ha OCHOBAHUU UX
COCTaBa U CTPOEHUS.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XMMUYECKUX PEAKIUH,
WJUTFOCTPUPYIONUX XUMUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PEAKIUN U
TE€HETUYECKOM CBS3U
OpPTaHUYECKUX BEIIECTB Pa3HBIX
KJIaCCOB.

3. PacyerHble 3a1auu 1o
YPaBHEHUSIM PEAKIIM C ydacTHEM
OpPTaHUYECKUX BEIIECTB.

4. JIaboparopHas paboTa
“IIpeBpalieHus OPraHUYECKUX
BEILECTB [IPU HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
MK 1.1
K 1.3

Unentuduxamms
OpPTaHMYECKUX BEIIECTB,
WX 3HAYCHUE U
IIPUMEHEHNE B OBITOBOM
Y TIPOU3BOCTBEHHOM
JIeITEIIbHOCTH YEIIOBEKA

Kpwurepunl,2,3

1.IlpakTHKO-OpUEHTUPOBAHHBIE
3aJIJaHUSA 110 COCTABIICHUIO
XUMUYECKHUX PEAKLUN C y4acTUeM
OpPTaHWYECKUX BEIIECTB, B T.4.
UCIIOJIb3YEMBIX ISl KX
UICHTU(PUKAIUU B OBITY U
MPOMBIIUIEHHOCTH.
2.JIaboparopHast pabora:
“Unentuduxaiiiss OpraHnIecKux
COECTMHEHUN OTAEIbLHBIX KJIaCCOB™’

OK 01
OK 02

CKOpOCTh XUMUYECKUX
peakuuii. XMMUYECKOE

Kpurepun 1, 2

[IpakTHKO-OpHEHTHUPOBAHHbIE
TEOPETUUECKHE 3a/1aHus Ha
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Ne | OK/IIK | Moayas/Paznen/Tema | Kputepuu oneHuBanus Tuner OueHOqHub X
MeponpusiTHil
MK 11 |paBHOBecue aHaym3 aKTOpPOB, BIUSIONIUX HA
K 1.3 U3MEHEHUE CKOPOCTH XUMUYECKOMN
peakuuu. IIpakTuko-
OpUEHTUPOBAHHbBIC 3aJaHUS Ha
IIpuMeHeHue nmpuHiuna Jle-
[aTtenbe 111 HAXOXKACHUS
HaIpaBJICHUsI CMEIICHUS
pPaBHOBECHS] XUMUYECKON peaKkuu
¥ aHanu3 (paKToOpOB, BIUSIOMINX
Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6.1 |OK 01 [Tonsitue o pactBopax  |Kpurepum 1,4,5 1. 3amaun Ha MPUTOTOBJICHUE
OK 02 pPacTBOPOB.
K 1.1 2. IIpakTHKO-OpHUEHTHPOBAHHbIE
IIK 1.3 pacyeTHbBIC 3aJIaHUsI HA
JIUCTIEPCHBIE CUCTEMBI,
UCIIOJNIb3yeMbIE B OBITOBOM U
IIPOU3BOJCTBEHHOMN AESITEIbHOCTU
YeloBeKa
6.2 [OK 01 UccnenoBanue croiicts |Kpurepumn 1,4,5 JlabopaTtopHast pabota
OK 04 pacTBOpPOB “IIpuroToBiaeHue pacTBOPOB”
MK 1.1
K 1.3
Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKaAHMe (COAepKaHHe IIPUKJIATHOTO0 MOLYJIsI)
OK 01 XuMus B ObITY U Kpurepun 1,4,5 Keiic (c yuerom Oyayuieit
OK 02 IIPOU3BOICTBEHHOMN npogeccuoHaIbHON
OK 04 NEATEILHOCTH YEI0BEKA JeSTeTEHOCTH)
OK 07 Bo3MoxHBIE TEMBI KEHCOB:
MK 1.1 1. Tlorennenue kIuMara u
InK 1.3 BBICBOOOYIEHUE Ta30BBIX
THIPATOB CO JIHA OKeaHa.
2. Byayuie Matepuansl sl aBUa-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBsie maTepuabl As
COJIHEYHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENapaToB

1. Kpurepuu oueHUBaHUS M0 XUMHH

[Tpu onieHKe yueOHBIX JOCTHKEHHUH ydaluxcsi IpUMEHsIeTCsl KpUTepHaibHas CHCTEMa OLICHUBAHUS
1o NATHOAIIFHON 1IKaie (oTMeTKa «1» He cTaBUTCS):

2. Kputepun oueHKH YCTHOTO OTBeETA.

OtmeTka «5» cTaBUTCS, €CIU:
® OTBET MOJIHBII U PaBWIBHBI HA OCHOBAHUY U3YyYECHHBIX TEOPU;
e MaTepHaJl U3JI0KEH B JIOTUYECKOHN NOCIEI0BATEIBHOCTH, IMTEPATYPHBIM SI3bIKOM;
® OTBET CAMOCTOSTEIIbHBIN.

Otmetka «4» cTaBUTCS, €CIH;
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® OTBET IOJHBIM U MPABWIbHBII HA CHOBAHUHU U3YYEHHBIX TEOPUIL;

e MaTepuall U3JI0KEH B ONPEACICHHOMN JJOTUYECKON MOCIEA0BATEILHOCTH, IIPY 3TOM JOMYIIECHBI IBE-
TPH HECYIIECTBEHHBIC OMIMOKH, UCTIPABIICHHBIC TIO TPEOOBAHUIO YUUTEIS.

OtMmeTKa «3» CTaBUTCH, €CIIU:

® OTBET IMOJHBIN, HO TIPHU 3TOM JIOIYIIEHA CYLIECTBEHHAs OIINOKA;

® I OTBET HEHOJIHBIN, HECBI3HBIM.

OTMeTKa «2)» CTaBUTCH, €CIIU:

® TIpu OTBETE OOHAPYIKEHO HEMOHUMAHUE YUAIIUMCS COICPKaHMsI YIeOHOTO MaTepHraa;
® JUIH JIONYIIEHBI CYIIECTBEHHBIEC OIIMOKHM, KOTOPBIC YUAIIUICSI HE MOXKET UCIIPaBUTh MIPU
HaBOJISIIIIMX BOIPOCAX YUUTEINS;

;1100 NP OTCYTCTBUHU OTBETA.

3. OneHka KcnepUMeHTATbHbIX YMEHHU.
OmeHka cTaBUTCS HA OCHOBAaHUU HAOJIOACHUS 32 YYAIIMMUCS B XOJI€ BBIOJIHCHHS IIPAKTHYECKOM
paboThl U NTUCBMEHHOIO OTYETA 3a padoTYy.

OTMeTKa «5» CTaBUTCS, ECIIU:

® paboTa BBIMOJIHECHA MTOJIHOCTHIO M 0€3 OIIMOOK, CICIaHbI MPAaBUIIbLHBIC HAOIIOICHUS U BBIBOJIBL;
® SKCIIEPUMEHT OCYIIECTBJICH I10 TUIaHy ¢ y4eTOM TpeOOBaHUIN TEXHUKU OE30MaCHOCTH U MPABHII
paboThI ¢ BEIIECTBAMU U 000PYI0BAHHEM;

® IIPOSIBJICHBI OPTaHU3AIIMOHHO - TPYAOBBIC YMEHUS, TTOIEPKUBAIOTCS] YUCTOTA U TIOPSIOK HA
pabodeM MecTe, SKOHOMHO UCIOIb3YIOTCSI PEaKTHBBIL.

OtMmetKka «4» cTaBUTCS, €CIIU:

¢ paboTa BBIMOJIHEHA MMPABHIILHO, C/IETaHbI IPABUIIHHBIC HAOIIOCHHUS U BBIBOJIBI, HO TIPU ATOM
9KCHEPUMEHT IIPOBE/IEH HE MOJHOCThIO;

® UJIH JIONYILEHb! HECYIIECTBEHHbIE OIIMOKH B paboTe C BellecTBaMU U 000py10BaHUEM.
OTMeTKa «3» CTaBUTCS, ECIIU:

e paboTa BBINOJIHEHA IPaBUJILHO HE MEHEe, YeM HaIOJIOBUHY,

® UJIH JIOTyIIlEHA CYIECTBEHHAs OIIMOKa B X0J1€ KCIIEPUMEHTA, B 00bSICHEHUH, B 0POPMIICHUN
paboThL, B COONIOACHUM MTPaBUJI TEXHUKH 0€3011aCHOCTH IpU padoTe ¢ BEIIECTBAMU U
000py10BaHUEM, KOTOPast HCIPABISETCS MO TPEOOBAHUIO YUUTEIIS.

OtMmeTKa «2» CTaBUTCS, €CIIU:

e JIoTyIIeHBI J1B€ (M O0Jee) CyIeCTBEHHBIE OMOKH B XO/€ IKCIIEPUMEHTA, B O0OBSICHEHUH, B
odopmieHnn paboThl, B COOIOICHUH MPABUI TEXHUKU O€30MaCHOCTH, KOTOPBIE YUaIIHIiCsS HE MOKET
UCTIPABHUTH JJAXKE MO TPEOOBAHUIO YUUTEIIS,

e paboTa HE BBIITOJIHEHA, Y YUAIIEerocsl OTCYTCTBYET SKCIIEPUMEHTATBHBIC YMEHHUS.

4. OueHka yMeHHUii pemiaTh pacueTHbIe 3aJa4H.

OtmeTKa «5» CTaBUTCS, €CITU B JIOTHYECKOM PAcCy>KICHUH U PEIIEHUHU HET OINOO0K, 3a/1a4a pelieHa
palMOHAIILHBIM CIIOCOO0OM;

OTtmeTKa «4» CTaBUTCS, €CITU B JIOTUYECKOM PACCY>KICHUH U PEILIEHUU HET CYIIECTBEHHBIX OLINOOK,
HO 3aJ]aua pelleHa HepalnoOHAIBHBIM CIIOCOO0M, WM JIOMYIIEHO He 0ojiee ABYX HECYIIEeCTBEHHBIX
OIINOOK.

OtmeTka «3» CTaBUTCS, €CIH B JJOTMYECKOM PACCYKACHUHU HET CYIIECTBEHHBIX OLIMOOK, HO
JIOTIyIIEHA CYIIECTBEHHAs OLIMOKa B MATEMaTHYECKUX pacyeTax.

OTMeTKa «2» CTaBUTCS, €CIIM UMEIOTCS CYIIECTBEHHbIE OIIMOKH B JIOTMYECKOM PACCYXIECHUH U B
pELIeHNH; OTCYTCTBYET OTBET Ha 3aJ[aHHeE.
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O1ieHKA MUCHMEHHBIX KOHTPOJIBHBIX paboT.

OTtmeTKa «5» CTaBUTCS, €CITU: OTBET MOJIHBIA U IPABIILHBIN, BO3MOKHA HECYIIECTBEHHAS OITHOKA.
OTMeTKa «4» CTaBUTCSA, €CIIM: OTBET HEMOIHBIN WK AOMYIICHO He OoJiee IBYX HECYIIECTBCHHBIX
OIIMOOK.

OtmeTKa «3» CTaBHTCSA, €C/IH: paboTa BIIOJIIHEHA HE MEHEE Ye€M HAITOJIOBHMHY, JOIMYIICHA OHA
CYH_ICCTBGHHaSI OIJ_II/I6Ka )41 HpI/I 3TOM [[BG'TpI/I HeCYH.[eCTBeHHBIe.

OTMeTKa «2» CTaBHTCS, €CIM: pab0Ta BHIIOJIHEHA MEHBIIIE, YeM HAITOJOBHHY HJIH COIEPIKUT
HECKOJIBKO CYIIIECTBEHHBIX OIMOOK, MO0 paboTa HE BBITIOJIHEHA.

[Tpu orieHKe BBIMTOJHCHHS TUCBMEHHOM KOHTPOJIBHON pab0oThl HEOOXOMMO YIMTHIBATH TPEOOBAHUS
eanHoro ophorpadguueckoro pexnma.

5. OneHka TecTOBBIX padoT.
IIpu oLleHUBaHMM UCTIOIB3YETCS CIIETYIOIIAs IIKaja:

st tecta u3 30 BOIpoCoOB:

e 25— 730 npaBWIBHBIX OTBETOB — OILICHKA «5»;

e 19— 24 npaBMIbHBIX OTBETOB — OILICHKA «4»;

e 12— 18 npaBHIILHBIX OTBETOB — OLIEHKA «3»;

e MeHbIe 12 mpaBUIbHBIX OTBETOB — OIIEHKA «2.

5. Bosmosrcnocmu ucnonvzoseanusn npozpammot 6 opyzux 10011

[Iporpamma maucuummuasl OI1b.07 «XUMMUS» moxkeT ObITh HCIONB30BaHA B IpOrpamme
MOJITOTOBKH 10 MPO(PECCUIM TEXHHISCKOTO TPOPHITSL.
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