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PaGouast mporpamma o01eo6pa3oBaTebHON y9eOHON AUCITUTUTHHBI

OVYJI. 07 Xumusi __pa3paboTaHa Ha OCHOBE TPEeOOBaHUM:

- @enepa’dbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CpPEIHEro
npodeccruonansHoro 06pazoanus no cueruanbHoctd 09.02.07 UHdopmanuoHHbie
CHCTeMbl W NPOrpaMMHPOBAHMeE, BXOJSIIEH B COCTaB YKPYIMHEHHOW TpYIIIbI
cnenanbHocTet  09.00.00 HudpopmaTtuka W BBIYHCAMTENbHAS TEXHHMKA,
YTBEpXKACHHOTO MprkazoM MunoOpHayku Poccuu ot 09.12.2016 1. Nel547 (c u3m.
or 03.07.2024r.), 3apeructpupoBaHo B Munioctre Poccunm 26.12.2016 .
Ne44936;

C Y4ETOM:

- mpoduig morydaemMoro oopa3oBaHus;

- MPUMEPHOU IPOrPAMMBI;

- B COOTBETCTBHUU C pab0O4YUM y4eOHBIM IIIAHOM 00pa30BaTEIbHON OpraHU3aIMK Ha

2025/2026 yueOHbIit ro/.

PazpaboTuuk:

- MucpueBa Maiis MyTtain0OoBHa — npenoiaBareib
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1. MACIIOPT PABOYEHN TPOTPAMMBbI YYEBHOM JUCIIUTIJIMHBI
OV . 07 Xumus

1.1. O6s1acTh NpUMEHEHHUS POTPAMMBI

Pabouas mporpamMmma y4eOHOM JUCHUIUIUHBI SBISAETCS YacThlO MPOrpaMMBbI
MoATroTOBKH criennancToB cpeanero 3BeHa (IIIICC3) B cootBerctBuu ¢ ®PI'OC no
cnenuanbHocTh CIIO cnenmansHOoCcTH 09.02.07 UHopMannoHHbIe CHCTEMbI H
NporpaMMHpoBaHue, BXOJAAIIEH B COCTaB  YKPYNMHEHHOW  TPYIIIBI
cnenuansHocteld 09.00.00 UHdopmaTuka U BIYUCINTEIbHASI TEXHUKA

1.2. Mecto nucuuniaudbl B cTpykrype IIICC3: aucuuniauHa BXOAUT B ITHKI
00111e00pa30BaTeNbHbIX AUCLUILINH.

1.3. Hean, 3a1aum U IVIAHUPYEMble Pe3yJIbTAThI 0CBOECHUSI JUCITUIIIHHBI

Henmn gucummimnabl. DopMuUpoBaHUE Y CTYAEHTOB MPEICTABICHUA O
XUMUYECKON COCTABJISIIONIECH €CTECTBEHHO - HAYYHOW KapTUHBI MUpa KaK OCHOBBI
NPUHSATHS  PEIICHUA B JKU3HEHHBIX W  TPOU3BOJCTBEHHBIX  CUTYaIlUsX,
OTBETCTBEHHOTO MOBEJICHUS B IPUPOJIHOM CpejIe.

3axayu AUCHUIIMHBI:

1) chopmupoBaTh MOHMMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUCCKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOUIEH Cpele, UEIOCTHOW HAyYHOM KapTUHBI MUDA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABJIATH (OPMYJIbl HEOPTAaHHUECKUX U OPraHUICCKHUX
BCIIECTB, YPaBHEHUS XHUMHUYECKHX  pEaKIui, OOBACHATH UX  CMBICI,
HUHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HAaBBIKM TMPOBEACHHS MPOCTEHIINX  XUMHYCCKHX
HKCIEPUMEHTANIbHBIX HCCIICIOBAaHUN C COOJIIOZeHHeM TpaBuil  0€30MacHOro
oOpaIleHus ¢ BEIIeCTBaMu U JIaA0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh HHPOPMALIMIO XUMHUYECKOTO XapaKkTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

5) cdopmupoBaTh yMEHHS  MPOTHO3UPOBaTh  MOCJCACTBUS  CBOCH
JEATCIBHOCTH M XUMHUYECKUX MPUPOJHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
IIPOLIECCOB;

6) chopmMupoBaTh MOHUMAHNE 3HAYUMOCTH JTOCTHKCHUH XUMHUYECKON HayKH
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAIBHON M MPOU3BOJICTBEHHOM cdep.



Ilinanupyemblie pe3yabTAThl 0CBOCHHUSA 00111€00pa30BaATEIbHON JTUCHUIIMHBI «XuUMHUA» B c00TBeTcTBUN ¢ PI'OC CIIO n
Ha ocHoBe PI'OC COO

Kox wm wHamMeHoBanue

(popmupyembIx
KOMIIeTeHI NI

HHaHpreMble pe3yJbTaTbl OCBOCHUA JUCHUIIJIMHBI

JINYHOCTHBIE H MeETanpeaAMETHbIC

IIpeameTHbIE

OK 01. Beibupars
CIIOCOOBI peleHus 3a1a9
npodecCHOHATBHOM
JEATSITIbHOCTH
MPUMEHUTEIIBHO K
pas3IMYHBIM KOHTEKCTaM

B yacTi TPy10BOT0 BOCIIHTAHMS:

- TOTOBHOCTh K TPYAy, OCO3HAHWE IIEHHOCTH MAacTepCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTUBHOH JEATEIBHOCTH TEXHOJIOTHYECKON U
COILMAIbHOM HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATD,

IUIAHUPOBaTb M CaMOCTOSATENbHO  BBINOJHATH — TaKYHO
JESITEbHOCTD;
- MHTEpeC K pa3IM4HbIM cdepaM MpodeccuoHaTbHON
JEeSITEbHOCTH,
Osianenne YHHBepPCaJIbHBIMH Y4eOHBIMH

NO3HABATEJILHLIMH JeHCTBUSIMMU:

a) 0a30BbIe JIOTHYECKHE eHCTBHUS:

- CaMOCTOSITENIbHO (POPMYJIMPOBAaTH M aKTYaIH3UPOBATH
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIM MPU3HAK WM OCHOBAHWS
JUTSL CpaBHEHU S, KitaccuuKauu u 00001eHNS;

- ONpPENeNATh IETH JeATSILHOCTH, 3aJaBaTh MapaMeTphl H
KPUTEPUU UX TOCTHIKEHUS;

- BBIABJIATH 3aKOHOMCPHOCTHU u IMPOTHUBOPECUMNA B
paccMaTpruBACMBbIX ABJICHUAX,

- BHOCUTb KOPPCKTHBBI B ACATCIBHOCTb, OLCHHUBATH
COOTBETCTBHUEC PE3YIbTATOB LCIIM, OLICHUBATh PHCKH
HOCJ'ICI[CTBI/Iﬁ ACATCIIbHOCTH,

- pa3BuUBAaTb KpPCATHBHOC MBINUICHHUEC IIpHU PCIICHHUU

YKU3HEHHBIX TIPo0IieM

0) 0a3oBble HccJIeI0BaTEIbLCKHE eiiCTBUS:

- BJIaNeTh HaBbIKAMH Yy4eOHO-HCCIICIOBATEIbCKOW W
POCKTHOH JIeATeIbHOCTH, HAaBBIKAMHU Pa3pelieHust npooiiem;

- BJAAETh CHUCTEMOM XHUMHUYECKMX 3HaHHUM, KOTOpas
BKJIFOYACT: OCHOBOTOJIATAlONINE TMOHATUA (XUMHUYECKHI
DIIEMEHT, aTOM, JJIEKTpOHHAs 000/I04Ka aroma, s-, p-, O-
AJIEKTPOHHBIE ~ OpOWUTaTM  aTOMOB, HMOH,  MOJEKYIa,
BaJICHTHOCTb, AIIEKTPOOTPUIIATEILHOCTD, CTENCHb
OKHCJICHUS, XHMHUYECKass CBSA3b, MOJIb, MOJISIpHAs Macca,
MOJIIpHBIA 00BEM, YIJIEPOAHBIN CKeleT, (YHKIMOHAIbHAS
rpynna, pajavkajl, HU30MEpus, H30MEpbI, TOMOJIOIMYECKHUI
pan, TOMOJIOTH, YTJIEBOJOPObL, KHUCJIOPO/I- n
a30TCO/IEPXKAIINE COCIUHEHUS, OWOJIOTUYECKH aKTUBHBIC
BellecTBa (yriaeBOJbl, KUPBI, OENKH), MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIAPHBIE COEAUHECHUS,
KpUCTAJUIMYECKasi peIIeTKa, TUIbl XUMHYECKUX pEeaKIHi
(OKHCITUTENIEHO-BOCCTAHOBUTEIILHEIE, 9K30-U
SHAOTEPMHUYECKUE, PEAKIMM HOHHOTO OOMEHa), pacTBOD,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTBHI, BJIEKTPOJIUTHYECKAS
JHACCOLMAs, OKHUCIMUTENb, BOCCTAaHOBUTEIb, CKOPOCTh
XUMUYECKOW PEaKIMU, XUMHYECKOE paBHOBECHE), TEOPUU U
3aKOHBI (TEOpHS XHMHUYECKOTO CTPOEHHUS OPraHuYecKUX
Bemects A.M. byrnepoBa, TeOpHs SIEKTPOIUTHYECKOMN
auccoumnanuu, nepuoanueckuid 3akoH .M. Menpgeneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (DAKTOJIOTHYECKHUE CBEACHUS O

CBOIicTBaxX,  cocTaBe, TNOJIy4YeHMHM U  O€30macHOM
MCII0JIb30BaHNNU BaXHEMILINX HEOpPraHUYECKUX u
OpraHMYeCKUX BEIIeCTB B OBITYy MW  INPaKTUYECKOU

JCATCIIbHOCTH YCJIIOBCKA,
- YMCTb BBIABJIATH XAPAKTCPHLIC NPU3HAKU W B3aUMOCBA3b
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- BBISBIIATH MPHYUHHO-CJICICTBEHHBIC CBSI3U u
AKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3y €€ PEIICHHS,
HAaXOJWTh  apryMEHTBl  JUIS  JIOKA3aTeJbCTBA  CBOMX
YTBEPXKACHHIA, 33/1aBaTh MapaMEeTPhl K KPUTEPHUH PEIICHUS;

- AQHAJIM3UPOBATH TOJYYCHHBIC B XOJE PELICHUS 3a1adu
pe3yNbTaThl, KPUTUYECKH OIEHUBATh HX JOCTOBEPHOCTH,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- yMeTh TIEPCHOCUTh 3HAHHWS B I[IO3HABATEIBHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEICATCILHOCTH;

- YMETh HMHTETPUPOBATH 3HAHHUS W3 PA3HBIX NPEIMETHBIX
obacreii;

- BBIBUTaTH HOBEIC HJIEH,
MOJIXOJIbI U PELICHUS;

- CIOCOOHOCTh MX HCIIOJB30BAHHMS B II03HABATEIILHOM M
COILIMAJILHOM MPAKTUKE

npeajaratb  OpPUTMHAJIBHBIC

HN3YUCHHBIX HOHHTI/Iﬁ, IIPUMCHATH COOTBETCTBYIOIIHE
IIOHATHUA npu OIIMCaHHuH CTPOCHUA u CBOICTB
HEOPTaHNUYCCKUX n OPraHu4€CKUux BCIICCTB u ux
HpeBpaH_[eHI/Iﬁ; BBISIBJIATh B3aHMMOCBS3b XHUMHUYCCKUX 3HAHUM

C IIOHATHUAMU n npeaACTaBJICHHUAMUA ApYTux
CCTCCTBCHHOHAYYHBIX TPCAMETOB;
- YMETb HUCIIOJIB30BaTh HanMCHOBAaHU XUMHUYCCKHX

COCMHEHUN MEXAYHAPOJHOIO COK3a TEOPETHYECKOM U
MPUKIATHON XUMHUH U TPUBHAIIbHBIE Ha3BaHUS Ba)KHEHIIMX
BEILECTB (aTHIIEH, aleTHIIEH, TJIMLIEPHUH, denon,
dbopManbaerua, yKCycHas KHCIIOTa, TJIMLWH, YrapHbIA ras,
yFJICKHCJIBIﬁ ra3d, aMMHaK, Tramni€Hasd HU3BCCTb, HCramicHas
U3BECTh, MUTHhEBAs COAA U JAPYTUX), COCTABIATH (POPMYIIBI
HCOPTaHUYCCKUX HU OPraHruYdCCKHUX BCUICCTB, YPAaBHCHUA
XUMHUYECKUX PeaKIHi, OOBSICHITh UX CMBICH; IMOATBEPKAAThH

XapaKTEpHbIE XUMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMHU  JKCIIEPUMEHTAaMM M 3alUCSAMU
YPAaBHEHUN XUMUYECKUX PEAKIUM;

- yMeThb YCTaHABIMBATb IIPUHAJUICKHOCTb W3YYCHHBIX

HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB K OMPEICTICHHBIM
KJlaccaM M TpynmnaMm COEIMHEHHH, XapaKTepu3oBaThb MX
COCTaB M BAXHEHUIIME CBOWCTBA; OMNPEICTATh BHUJIbI
XUMHUYECKUX CBs3CH (KOBAJICHTHAs, MOHHAS, METAJNTHYECKAs,
BOJIOPO/IHAS), THUIBl KPUCTAUTMYECKUX PEIIETOK BEIIECTB;
KIIaCCU(UIIUPOBATh XUMUYECKHE PEaKIuu; - cHOPMUPOBATH
MPEICTABJICHUS: 0 XUMHUYECKOMI COCTAaBJISIONIEH
€CTECTBEHHOHAYYHOM KAapTUHBI MHpA, POJIM XUMHH B
MMO3HAHWM SIBICHUW TPUPOJBI, B (HOPMUPOBAHUH MBIILICHUS
U KyJIbTYpbl IMYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH,
HEOOXOAUMOW JJIsi  pEIIeHHWs] TMPAKTHYECKUX 3a7ad U
DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0pPOBbIO U IPUPOJAHON CpeliE;

- YyMeTh MPOBOAHUTH PacueThl MO XUMHUYECKUM (opMyliaM u
YpPaBHEHUSM XHUMHYECKUX PEAKIUH C HCIOJIb30BaHUEM




bu3NYeCKUX BEJIMYMH, XapaKTepU3YIOIIMX BelIecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpMaJIbHbBIE
YCIIOBUSI) Ta30B, KOJMYECTBAa BELIECTBA; MCIOJIb30BaTh
CHCTEMHBIE XMMUYECKUE 3HAHUSA VISl NPUHATHS PELICHUN B
KOHKPETHBIX  JKU3HEHHBIX  CHUTYyallUsAX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHECHHEM

OK 02. Hcrnonb30oBaTh
COBpEMEHHBIC CPE/ICTBA
MOUCKA, aHAJIN3a U
WHTEPIPETAIH
nHpopManuu u
UH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITOJIHEHUS 33/1a4
poheCCHOHATTLHON
JEATSITbHOCTH

B o0s1acTH HEHHOCTH HAYYHOT0 TO3HAHUSA:

- cOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HayKu U OOIIECTBEHHOH
MIPAKTHKH, OCHOBaHHOTO Ha Jajore KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO  MecTa B
MOJIUKYIBTYPHOM MHUPE;

- COBCPHICHCTBOBAHUC SI3BIKOBOM Y YHUTATEIHLCKOU KYJIbTYPhbI
KaK Cpe[CTBa B3aUMOJEUCTBUSA MEXKIY JIIOJAbMU U TO3HAHUS
MUDA;

- OCO3HAHUE IIEHHOCTU HAayYHOU AESITeTbHOCTU, TOTOBHOCTH
OCYIIECTBIIATh MIPOEKTHYIO u HCCIIEIOBATENIbCKYIO
JEeSTENIbHOCTh MHIUBUYa IbHO U B TPYIIIIE;
OBnagenne YHUBeEpPCAJIbLHBIMH
NMO3HABATEJIbHBIMH JICHCTBUSIMH:

B) padoTa ¢ undopmanmeii:

- BJaJeTh HaBbIKAMU T[OJy4YeHUS UHPOpMALUU U3
HMCTOYHHMKOB PA3HbIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBIISTh
MOWCK, AaHallu3, CHUCTEMATH3aIlMI0 W  HMHTEPIPETAIUIO
uH(GOpPMAIIUU PA3IUYHBIX BUIOB U (DOPM MPECTABICHHS,

- CO3/1aBaTh TEKCThl B pa3IMYHBIX (opmarax ¢ y4yeTom
Ha3Ha4YeHHs] WH(pOpMAIMKU W TENEeBON ayIUTOPHH, BHIOUpas
ONTUMAJIEHYIO (POPMY MpECTABICHUS U BU3yaIU3alluN;

- OOCHUBATh JOCTOBCPHOCTD, ICTUTUMHOCTD I/IH(bOpMaHI/II/I, €c
COOTBETCTBHUE MPABOBBIM U MOPAILHO-3THUYECKUM HOpMaM;

- HCIIOJIb30BaTh cpenctBa MH(DOPMAIIMOHHBIX "
KOMMYHHKAITIOHHBIX TEXHOJOTHI B PEIICHUN KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX )51 OpraHru3alluOHHBIX 3a1a4 C
coOTI0ICHIEM TpeOOoBaHMI PrOHOMUKH, TEXHUKHU

Y4eOHBIMH

- YMeTb IUIAHUPOBaTb U  BBIIOJHATH  XUMHUYECKUHI
AKCIEPUMEHT (TpEeBpallleHUs OPraHMYECKUX BEILECTB INPHU
HarpeBaHuy, MOJIyYCHUE 3TUIIEHA U U3YyYEHHUE €r0 CBONCTB,
KAueCTBEHHbIEC PEAaKIMK Ha albJAETUAbI, KPaxXMall, YKCYCHYIO
KUCJIOTY; JleHaTypauusi OeJKOB IpU HarpeBaHUM, LBETHbIC
peaknuu OENKOB; MPOBOIUTH PEAKIUH HOHHOTO OOMeHa,
ONpEeNeNniaTh Cpely BOJHBIX pPacTBOPOB, KAaueCTBEHHBIE
peakuuu Ha cyiabdar-, KapOOHaT- U XJIOPHUJ-aHUOHBI, Ha
KaTHOH aMMOHHS; peulaTb 3KCIEPUMEHTAlbHbIE 3aJaud I10
temMam "Mertamiel" u "Hemeramiel") B COOTBETCTBHHM C
NpaBWIaMH TEXHUKH O0€30IacHOCTH TpH OOpalieHun ¢
BCIIECTBAMU u 71a00paTOPHBIM 000pyI0BaHUEM;
IIPEJCTABIISITh PE3YJIBTaThl XUMHYECKOIO AKCIEPUMEHTA B
dopme 3amucH ypaBHEHUH COOTBETCTBYIOIMX pPEaKUUN U
(GbopMyIIMpOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

- yMeTh AaHaIM3MPOBATh XMMHUYECKYI0 HH(OpMAIUIO,
MOJIy4aeMyl0 U3 Pa3HbIX HCTOYHHMKOB (CPEICTB MacCOBOM
uH(popmanuu, cetb UHTEpHET U qpyrHe);

- BIAJETh OCHOBHBIMM METOJAaMM HAy4YHOTO IO3HAHMSA
BEIIIECTB U XUMHYECKHUX SBJIICHUN (HAOIOACHNE, N3MEPEHHE,
HKCIEPUMEHT, MOJICIUPOBAHUE);

- YMETh IPOBOAMUTH PACYETHI 110 XUMHUYECKHM (HopMylIaM U
YpaBHEHUSIM XMMHUYECKMX pEaKIMi ¢ HCIOJIb30BaHUEM
(GU3MUECKUX BEIWYMH, XapaKTEepU3YIOLIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMallbHbIE
YCIOBHsI) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJIb30BATH
CUCTEMHbIE XUMUYECKHE 3HAHUS Ui NPUHATHS PEUICHUH B
KOHKPETHBIX  JKU3HEHHBIX  CHUTyallUsX, CBSA3aHHBIX C




0€301MacHOCTH, THTHUEHBI, PecypcocOepekeH s, TPABOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;

- BJlaAeTh HAaBBIKAMHM  PACIIO3HABAHMS W 3aIIUTHI
uHpopmanuu, HHHOPMAITMOHHON 0€30IaCHOCTH JINYHOCTH;

BCIICCTBAMH U UX IIPUMCHCHUCM

OK 04. O¢pdexrnBaO
B3aUMOJICMCTBOBATh U
paboTaTh B KOJUICKTUBE U
KOMaHjIe

- TOTOBHOCTh K CaMOpa3BUTHUIO, CaMOCTOSITEIBHOCTH U
CaMOOIIPEIETICHUIO;

-OBJIa/ICHUE HaBbIKaMU yueOHO-HCCIIeI0BATEBCKOH,
MIPOEKTHOM U COLMaIbHON AEATEIbHOCTH;

OBiaieHNe  YHUBEPCAJIBLHBIMH  KOMMYHHMKATHBHBIMH
NeHCTBUAMMU:

0) coBMeCTHasl 1eATeJIbHOCTD!

- MOHUMAaTh M HCIOJb30BATh MPEUMYIIECTBA KOMaHAHON U
WHAUBUAYAIbHON padoThI,

- TpUHUMATH e COBMECTHOM JIeSITEIIbHOCTH,
OpPraHU30BBIBATE U KOOPAUHHPOBATH JCWUCTBUS 1O €€
JOCTHIKEHHUIO: COCTABJISITh IUIaH JIEHCTBUM, pacmpenensiTh
pOJIM C YYETOM MHEHHI YYaCTHHUKOB OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paloThI;

- KOOPJIMHUPOBAaTH U BBHIMOJHATH pabOTy B YCIOBHSIX
peanbpHOrO, BUPTYaJILHOTO u KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHUSI,

- OCYUIECTBJISITh MO3UTUBHOE CTPATErMYECKOE MOBEACHHUE B

paSJII/I‘{HI)IX chyauI/mx, HpOfIBJ’I?[TB TBOpLIeCTBO u
BOOOpakeHue, ObITh MHUIIMATUBHBIM

OBaagenue YHHMBEPCAJIbHBIMHA peryJaTHBHBIMH
JeHCTBUAMM:

) NpUHSATHE ce0s1 U IPYTHX JIIO/eii:

- NPUHUMATh MOTUBBI U apryMEHThl APYTUX JIOJeH Mpu
aHaJIM3€e Pe3yJbTaTOB JAESITEIbHOCTH;

- INpU3HaBaTh CBOE IpPaBO M IpaBO JPYruUX JIOAEH Ha
OIIINOKY;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULIUHU JIPYTOTO
YeJI0BEKa,;

- yMeThb IUIAaHUPOBATh U  BBINOJHATH  XMUMHUYECKUN
AKCIIEPUMEHT (MIPEBpAIllCHUs] OPraHUYECKUX BEHIECTB TMpHU
HarpeBaHuM, MOJYyYEHUE ITHICHA U U3YYEHHE €ro CBOICTB,
KAaueCTBEHHbBIC PEaKIMK Ha ajJbJETUAbI, KpaxMal, YKCYCHYIO
KHUCIIOTY; JleHaTypaiusi OeJKOB MpU HarpeBaHHUH, LBETHHIC
peakiuu OCJIKOB; TPOBOJUTH PEAKIMd HOHHOTO OOMEHA,
OMpEENATh CpeAy BOAHBIX PAaCTBOPOB, KaueCTBEHHBIC
peakiuu Ha cynbdar-, kapOoHAT - W XJOPUA-aHUOHBI, Ha
KaTHOH aMMOHHUS;, peliaTh 3KCIEPUMEHTAIbHbIE 3aJaud T10
temam "Mertamnel" u "Hemeramnwl") B COOTBETCTBHHM C
MpaBUJIaMH TEXHUKUA O€30MacHOCTH TMpu OOpalleHHH ¢
BEIIECTBAMU u 1a00paTOPHBIM 000pyI0BaHUEM;
MPEACTABIISITh PE3YJAbTAaThl XMUMHYECKOTO JKCIIEPUMEHTa B
dbopMe 3amucH ypaBHEHHUU COOTBETCTBYIOUIUX pPEaKIUil U
(GhopMyIUPOBATh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB

OK 07. ConeiictBOBaTH

B 00acTH 3K0,10rHY€CKOr0 BOCIIMTAHMS:

- copMupoBaTh  MPEICTABICHUS: 0  XMMHYECKOU




COXPaHEHHIO
OKpYIKaroliend Cpejpl,
pecypcocOepexeHHIO,
MPUMEHSTh 3HaHUS 00
W3MCHECHUU KIIUMaTa,
MPUHITUITBI OEPEKITHBOTO
MIPOM3BOICTBA,

3¢ peKTUBHO J1eHiCTBOBATH
B UPE3BBIYANHBIX
CHUTYaIUsIX

- c(hopMHPOBAHHOCTH IKOJIOTMUECKON KYIbTYpPbl, HOHUMaHUE
BJIIMAHUA COIIMAaJIbHO-3KOHOMHNYCCKHUX ImpoucccoB Ha
COCTOSIHME€ NPHUPOAHOM M COLMAIBHOW Cpelbl, OCO3HAHHE
r7100aTbHOTO XapaKkTepa IKOJIOTHUECKUX MPooieMm;

- I[UIAaHUPOBAaHWE U  OCYIIECTBICHHE  JIEUCTBUH B
OKpYKarollle cpelie Ha OCHOBE 3HAHUA LENEH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

AKTMBHOEC  HENpUATUE JECUCTBUHM, MPUHOCAIIMX  BpEX
OKpYXKarollen cpene;
- yMeHue IIPOTHO3UPOBATH HeOIaronpusTHbIE

9KOJIOTUYECKHE TTOCIICICTBHUS MPEIITPHUHUMAEMBIX JICHCTBUH,
MpeaoTBpaliaTh ux;

- paCliupCHUC OIbITA  JICATCIIBHOCTH  DKOJOTHMYSCKOM
HaIpaBJICHHOCTH,
- OBJIAJACHUC HaBbIKaMH yqe6HO-HCCHe,HOBaTeHBCKOﬁ,

MPOEKTHOM U COLIMATIbHOM NEATEIbHOCTH;

COCTaBJISIFOLLEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POIU
XUMHH B TIO3HAHHWH SIBIICHUW TPHUPOJBI, B (OPMUPOBAHUU
MBIIUICHUSI U KYJIbTYPbl JUYHOCTH, €€ (YHKIMOHAIHHOU
IPaMOTHOCTH, HEOOXOJUMOW ISl PELICHUS TMPAKTHYECKUX
3aJ1a4 U 9KOJOTUYECKH 0OOOCHOBAHHOT'O OTHOILIEHUSI K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

- yMETh coOiroaaTh npaBuja 9KOJIOTUYECKU
[[eIecoo0pa3HOro MOBEACHHUS B  OBITY U TPYIOBOU
JIEATEIbHOCTH B LEJISIX COXPAaHEHHsS CBOErO 3J0POBbSl U
OKPYXAaIoIe MPUPOJHOM CpElbl; YYUTHIBATH OIACHOCTh
BO3JICUCTBUS HA KUBbIE OPraHU3Mbl OIPEICTICHHBIX BEILIECTB,
MOHUMAsi CMBICI TOKa3aTelnsl NPEeAebHON JOIMYCTHUMOMN
KOHLEHTpaLUu

1.4. PexomeHnayeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrPaMMbl TUCIHUIJIMHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuatromierocs: 84 yaca, B TOM 4HCIIE:
00s13aTeIbHOM ayTUTOPHOM y4eOHOM Harpy3Ku o0ydaromierocsi 78 4acos;

[TpomesxyTouHas aTTecTaus — 6 4acos.




2. CTPYKTYPA Y COAEP)KAHUE YYEBHOW JTUCHUILIAHBI

OV /.07 Xumus

2.1. O0beM QMCHUNJIMHBI M BUABI Y4e0HOH padoThl

Bupa yueoHoii padoTbl

Oobvem uacoe

MakcumajibHasi ydeOHasi Harpy3ka (Bcero)

84

O0s3aTeIbHAs ayAUTOPHAsI ydeOHasi HATPy3Ka (Bcero)

78

B TOM YHCIJIC:

na60paTopHLIe 3aHATHA

MPAKTUYCCKUC 3aHATHA

20

KOHTPOJIbHBIE pabOThI

KypcoBasi paboTa (IpOEKT) He npedycmMompeHo

CamocrosiTesibHas padoTa o0y4aromerocs (Bcero)

[Tpomesxyrounas arrectanus B popme mudhepeHIpoBaHHOTO 3a4eTa
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2.2. TemaTu4eckuii nJjiaH u coaep:xkanue qucuumimabl - OYJI.07 Xumus

JI.1. MenneneeBa

DJICMCHTOB, 06pa3yeMI>1x HMHU MMPOCTBIX U CIOKHBIX BCHICCTB B COOTBETCTBUU C IMTOJIOKCHUEM
XHUMHUYCCKOI'o 3JICMCHTA B HCpHOIIPI‘-ICCKOﬁ CUCTEMC. MHpOBo33pquecxoe 1 HAYYHOC 3HAYCHUC

[Tepuonuueckoro 3akona JI.11. Menneneesa. [Ipornossr /.. MenneneeBa. OTKpbITHE HOBBIX

HaumeHoBaHue Conep:xaHue yueOHOro MaTepuajia, J1abopaTopHble U NPAKTHYECKH e 3AHATHS. O0bem 'YpoBeHb
a3/1eJI0B H TeM JacoB 0CBOCHHSA
1 2 3 4
Pasznmea 1. 8
OCHOBBI CTPOEHNS BelleCTBA
Tema 1.1. CoaepskaHue y4eOHOro MarepuaJia 6
CTpoeHre aTOMOB CoBpeMeHHas MOJENb CTpoeHUs atoMa. CUMBOJIMYECKUM SI3bIK XUMUU. XUMUYECKUH HJIEMEHT 1
XHMHYCCKUX 1. [DnexTponHas KoH(purypanus atoma. Kiaccudukarms XuMUIECKUX JIEMEHTOB (s-, p-, d-
DJIEMEHTOB U PIICMEHTHI).
[prpoaa BaneHTHbIE 371€eKTPOHBI. BajleHTHOCTh. DIEKTpOHHAs IPUPOJIa XUMUYECKOU CBSI3U. 4
XMMHUYECKOU CBA3U 2. |DJIEKTPOOTPUIIATEILHOCTh. BHIbI XUMHUYECKON CBsi3u (KOBAaJE€HTHAs, HMOHHAs, METaJIIMUECKasl,
BOZOPO/THAS) U CITOCOOBI €€ 00pa30BaHUsI.
JlaGopaTopHble padoThl -
IIpakTH4yecKue 3aHATHS
Perrenne 3agadyii Ha MCIIOJIL30BAHNE XUMUUECKON CUMBOJINKH 1 Ha3BaHUM COCIUHCHHIA 10 2
1. |[mMexayHapoaHoii HoMeHKIaType [IpakTudeckue 3aJjaHus Ha YCTAaHOBICHHUE CBSI3U MEX]y CTPOCHUEM
ATOMOB XUMHUYECKHX 2JIEMEHTOB U TIEPUOTUICCKUM U3MEHEHNEM CBOMCTB XUMUUYECKHUX JIEMEHTOB U
X COCOUHECHUN B COOTBETCTBUU C MOJIOKCHHUEM B CHCTEME.
KoutpoJibHble padoThl -
CamocrosiTesibHas padoTa 00y4arOIUXCH -
Tema 1.2. Coaepsxkanue y4eOHOro mMarepuajia 2
Hepuronuyecknii [lepuonnueckas cucrema xumudeckux 35emMeHToB .M. Menaeneesa. ®u3nyueckuii CMbICI 2
3aKOH M Tabmuia |1 [lepuoanueckoro 3akoHa J{.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUUYECKHUX 2
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XHUMHUYCCKUX 3JICMCHTOB.

JlaGopaTopHble padoThI

IpakTnyeckue 3aHATHS

KonTposbHbie padoThl

CamocrosiTesibHAsi padoTa o0y4arouuxcst

Pasznena 2. 11
XHMHYEeCKHE PeaKIuu
Tema 2.1. ConeprxkaHue y4eOHOro MaTepHajia 6
Tuner 1. | Knaccuduxanus u THUIIBI XUMUYECKUX PEAKIUIl ¢ y4aCTHEM HEOPTaHHMUECKUX BEILIECTB. 4
XUMHYECKHX - - -
peakii 2 | CocTaBnenue ypaBHEHMH PEAKUMI COCAUHEHNS, PA3IIOKECHHS, 3aMELIEHNUs, OOMEHa, B T.4. PEAKLUi
TOPCHHU S, OKUCIICHUS-BOCCTAHOBIICHHSI.
YpaBHEHHs OKUCIIEHUA-BOCCTaHOBIeHHs. CTeneHb okucieHus. OKUCIUTENb U BOCCTAHOBUTEIT.
3. | Cocrasnenue u YpaBHHUBAaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKLIUN METOIOM
ANEKTPOHHOrO OaaHca.
4. | OKHCIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIMHU B IIPUPOJIE, IIPOU3BOICTBEHHBIX POIIECCAX U
KHU3HEICATSIbHOCTH OPTaHU3MOB.
JlabopaTopHbie padoThI -
IIpakTHyeckne 3aHATHSA
KonnuecTBenHbie oTHOMIEHUS B XUMHH. OCHOBHBIE KOJTMUYECTBEHHBIC 3aKOHBI B XUMHUH U PACUETHI 2
M0 ypaBHEHUSM XHMMHYECKUX peakiuii. Moib Kak eJUHHIIAa KOJIWYecTBa BemiecTBa. MomspHas
1.| macca. 3akoHBI COXpaHEHHUsI Macchl M HHEpruu. 3akoH ABorajapo. MoOJSpHbBII 00bEM Ta30B.
OtHocuTeNnbHAsT TUIOTHOCTh Ta30B. PacueTsl MO ypaBHEHUSM XHUMHUYECKHX pPEaKIUil C
HCIIOIb30BaHUEM MAacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
KoHnTpoubHbie padoTsI
CamocrtosiTeibHAs padoTa 00y4yaroLIuxcs -
Tema 2.2 Conep:xxanue y4eOHOro marepuajia 2
Teopus Teopust snekTponuTUYECKO Auccoruanui. VoHBI. DIEKTPOIUTHI, HEIJIEKTPOIHUTHL. Peakimu
SJICKTPOIUTH- 1. | nonnoro obmena. CocraBieHHe peaklUii MOHHOTO OOMEHa IMyTeM COCTAaBJICHHS WX TOJHBIX H 2
IECKOH COKpAIIICHHBIX HOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE peakIuu. 3aJaHus Ha COCTaBIICHHE
ACCONMaNNn HMOHHBIX PeaKIni
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Paznea 3. Ctpoenn

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa

CTpOCHHE
HEOPTraHNYECKUX

BEILIECTB

JlaGopaTtopHble padoThI -
IpakTnyeckue 3aHATHS
“Tunbl XUMAYECKUX PEAKIUn”.
1 HccnenoBanue TUIOB (10 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00pa3yIOIIUXCS BEIIECTB) U 2
" | mpu3HakoB XxuMuUeckux peakuuid. [IpoBeneHne peaxiyii HOHHOrO 0OMEHa, OTNpeeTICHUE CPEIbI
BOJHBIX PACTBOPOB. 3a/1aHUsI Ha COCTABJICHIE HOHHBIX peaKklnui
KonTposbHbie padoThl
1
CrtpoeHue BelecTBa U XUMUYECKUE PEaKIUHU.
CamocrtosiTeibHAsA padoTa 00y4yaroLIUXCs B}
€ i CBOIiCTBa HEOPraHUYECKHX BelIeCTB 15
Conep:xxanue y4eOHOro mMarepuajia 6
1 [IpenMer Heoprannueckoi xumuu. Kinaccuduxanus HeopraHndeckux Bemiects. [IpocTeie u 2
" | CI1I0KHBIC BEILIECTBA.
2 OcCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHUIbI, THAPOKCUIBI, KUCIOTHI, COJIH). B3auMocBs3b
" | Heopranuveckux BeniecTB. ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannnaeckue u amop@Hbie BemecTBa. TUIBI KPUCTATUYECKUX PEIIeTOK (aTOMHasl, 4
3. | MonekynsipHasi, HOHHAS, METATHYECKas ). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT TUIIA
KPHUCTAJUIMYECKON PEIIETKH.
4 3aBUCUMOCTh XUMUYECKOM aKTUBHOCTH BELLIECTB OT BU/1a XUMUYECKOM CBSA3H U THIA
" | xpucramnueckoit pemerku. [IpuunHbl MHOrooOpa3us BELIECTB.
JladopaTopubie padoThl -
IIpakTHyeckne 3aHATHA
Homenknatypa HeopraHuyecKux BEIECTB: Ha3BaHUE BEILIECTBA UCXO/IA U3 X XUMUYECKOU 2
1. | dopmysbl M cocTaBIeHNE XUMUYECKOW (POPMYITBI HCXOSI U3 Ha3BaHUSI BEIIECTBA TI0
mexayHapoanoi (MIOTTAK) unu TpuBuanbHON HOMEHKIIATYpeE.
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Pemrenue npakTHuecKux 3ajaHui MO KIacCU(UKAIIMH, HOMEHKIAType U XMMUYECKUM (opMysIam
HEOPraHWYeCKUX BEIIECTB Pa3IMYHBIX KIacCOB (yrapHbIi ra3, yriaeKHCblil a3, aMMHUaK, raieHas
W3BECTh, HEralleHas U3BECTh, MUTHEBAS COJIA U APYTUX): HA3BIBATh U COCTABIIATH (POPMYIIBI
XMMHYECKHX BELIECTB, ONPEALIISATh MPUHAUICKHOCTD K Kilaccy. ICTOYHUKHM XUMHYECKOi
uHpopManuu (CpeacTB MaccoBoi HHpopmanuu, cetb MuaTepHer u apyrue). [louck nudopmarim
110 Ha3BaHUSM, HICHTU(DHUKATOPAM, CTPYKTYPHBIM (OpPMYJIIaM.

KonTposibHbie padoThl

CamocrosiTesibHAsi padoTa o0y4arouuxcst

Tema 3.2. Conep:xxanue y4eOHOro mMarepuajia 9
Dusnko- Meramnpl. O6upe (QU3MYECKHe W XUMHUYECKHME CBOMCTBA MeTauoB. CrocoObl MOMydeHHMs.
XUMHICCKHC 1. | 3nayeHne METAIOB U HEMETAJUIOB B MPUPOJIE M KUZHEICATEILHOCTH YelIOBEKa M OPraHU3MOB. 2
CBOMCTBA Koppo3sust MeTamios: BUAbI KOPPO3HUH, CIIOCOOBI 3aIIUTH METAJJIOB OT KOPPO3UHU.
HEOPTraHMYECKUX = =
Hemerannpl. O0mue ¢u3nueckue U XMMHYECKHE CBOMCTBA HEMETA/UIOB. THMHUYHBIE CBOMCTBA
BCILCCTB 2. | vemeraiuioB [V— VII rpynn. Knaccudpukanuss ¥ HOMEHKJIAaTypa COEIMHEHUNW HEMETaJIOB. 2
KpyroBopoTsl OMOTEHHBIX JIEMEHTOB B IIPUPO/IE.
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHJIOB, TUIPOKCH/IOB,
3. | KUCIOT, coJied U Ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX 2
COEIMHEHMH, BBICIIUX OKCUAOB U TUIPOKCHIOB.
JlabopaTopubie padoThl -
IpakTuyeckue 3aHATHS
CocraBneHne ypaBHEHMH XHMHMYECKHMX pEaKIMd C ydyacTUEeM TMPOCTBIX M CIOXKHBIX
HEOPraHWYECKHX BEIISCTB: METAJUIOB W HEMETAJJIOB; OKCHJIOB METAJIOB, HEMETaUIOB U
1 aM(pOTEepHBIX AJIEMEHTOB; HEOPTaHMUYECKUX KHUCIOT, OCHOBAaHHUNH W aM(OTEPHBIX THUAPOKCHUIOB; 2
HEOPraHUYECKHX COJIEH, XapaKTEPHU3YIOIINX UX CBOMCTBA. PernieHne npakTUKO-OpHUEHTHUPOBAHHBIX
TEOPETHYECKUX 3aJaHWi Ha CBOWCTBA, COCTaB, IMOJyYeHHWE W O€30MacHOE WCIOIb30BaHHE
BOKHEUIIINX HEOPTAHMYECKUX BEIIECTB B OBITY ¥ MPAKTUYCCKOM JCSITEIIBHOCTH YETIOBEKA.
KoHnTpoJsbHbie padoThI 1
CBolicTBa HEOPTaHMYECKUX BEIIECTB.
CamocrosiTejibHasi padoTa 00y4aroIMXCcsi -
Paspnen 4. CtpoeHune U CBOMCTBA OPraHNYeCKUX BellecTB 24
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Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEILIECTB

Conep:xxaHnue y4eOHOro Marepuajia

[losiBiieHHE M pa3BUTHE OPraHUYECKON XUMHHM Kak Hayku. [Ipeamer opranndeckoit xumun. Mecro

Y 3HaYCHHE OPraHU4eCKOM XUMHHU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOCHUE KaK MOPSAIO0K COCIMHEHUsI aTOMOB B MOJIEKYJIE COIJIACHO UX BAJICHTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPUM XUMHUYECKOIO CTPOEHHUS OPraHHYECKUX coeauHeHHd A.M.
ByrnepoBa. YraepoaHblil cKeleT OpraHM4ecKOr MOJIEKYJbl. 3aBUCUMOCTH CBOWMCTB BEIECTB OT
XMUMUYECKOIr0 CTpoeHUs MoiieKylsl. M3omepus u mzomepsl. [loHarue o ¢yHKUMOHAIBHON Ipymie.
Pagukan. IlpuHimmel — Ki1accCUUKAMM  OPraHMYECKHMX  COCOUHEHUH.  MexayHapoaHas
HOMEHKJIaTypa U NPUHLMUIBI HOMEHKJIATypbhl OpraHuyeckux coefauHeHuil. Ilonsrtue o006
a30TCOJEpKAIINUX COETUHEHUIX, OMOJIOIrMUYECKH aKTUBHBIX BEIIEeCTBaX (YIJeBO/Aax, KUpax, OeaKax
U JIp.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHUAX (MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO).

Jla

OopatopHble padoThI

IIpakTH4yeckue 3aHATUA

Homenknarypa opraHu4eckiux COeIMHEHUN OTAEIbHBIX KJIAcCOB (HACBILIEHHbIC, HEHACHIIICHHBIE U
apoMaTHYECKHUE YIJIEBOAOPOJIbl, CIIUPTHI, (PEHOJbI, albAETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U
np.) CocTaBieHHE TMOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYJ OpPraHHMYECKHUX BELIECTB
OTJIENBbHBIX KJIACCOB, UCIIONb3Ys UX HA3BAHUS 110 CHCTEMAaTUYECKON U TPUBHAJIbLHON HOMEHKJIAType
(3THIIEH, aleTUJIeH, TIMLEpHUH, (eHous, popMabaerul, YKCycHas KHCIoTa, IMUIMH). Pacuers
npocTeiinei GopMyIbl OPraHHYECKOM MOJICKYIIbI, HCXO/ISI U3 AJIEMEHTHOTO cocTana (B %0).

Ko

HTPOJIbHbIE PaldoTHI

Ca

MOCTOATEC/IbHAA paﬁoTa Oﬁy‘lalOIlll/lXCﬂ

Tema 4.2.
CsoiicTBa
OpPraHUYeCKHUX
COCTUHEHMH

Conep:xxanue y4eOHOro mMarepuajia

20

OU3NKO-XUMHUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUHN OTAENbHBIX KJaccoB (0COOEHHOCTH
KJaccu(UKaMU ¥ HOMEHKJIATypbhl BHYTPHM KJlacca; TOMOJIOTMUYECKMHA psii U oOmas (opmyina;
n3oMepusi; pU3nvecKre CBOMCTBA; XMMUUYECKHUE CBOMCTBA; CITOCOOBI MOTyYEHNUs):

— IpeAeTbHBIE YIIIEBOIOPO/IbI (AIKAHbI M IIMKIIOATIKaHbl). ['OpeHrne MeTaHa Kak OJMH U3 OCHOBHBIX
HUCTOYHUKOB TeIJla B TMPOMBIIUIEHHOCTH M ObITy. CBOWCTBa NPUPOJIHBIX YIJIEBOJOPOJIOB,
HAaxO0’KJICHHE B IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempejeNbHble (aJIKeHbI, aJKUHbI U alKaJWEHbl) U apOMAaTUYECKUE YIIIeBOAOPObl. ['opeHue
alleTUJIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH /ISl CBAPKU M PE3KH METaJIOB.
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— KHCJIOPOJCOACPKAIMEe COSAUHEHUS (CHUPTHl M (EHOJBI, KapOOHOBBIE KUCIOTHI U 3PHPHI,
IBJCTUABl W KETOHBI, JKHUPBI, YyrieBoAbl). llpakTuueckoe NTPUMEHEHHE OSTHIICHTIHKOJI,
3. | rmunepuna, ¢enona. [Ipumenenne Qopmanpaeruaa, aneTaabIernaa, YKCYCHOH KUCIOTHL. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIKE CBOMCTBAa MBUI— a30TCOAEPKAINE COCIMHEHUS
(aMMHBI M aMHHOKHCIOTBHI, Oenku). BbicOKOMONEKyNsipHBIE COeAMHEHHS (CHHTETHYECKHE U
OMOJIOTNYEeCKU-aKTUBHBIE). MOHOMED, MONIUMEp, CTPYKTypHOE 3BeHO. llonmMepusanus >TuseHa
KaK OCHOBHOE HalPaBJICHHE €T0 MCIOIb30BAHMSL

I'eneTnueckas cBA3b MEX/y KJIacCaMi OpraHUYECKUX COSIUHEHUH.

CBoiicTBa OpPraHMYECKUX COECIUHEHUN OTAEIbHBIX KJIAcCOB (TpPUBHAIbHAS M MEXIyHapOAHas
4. | HomeHKkaTypa, XHMMHUYECKHE CBOMCTBA, CIOCOOBI IMOJIyYEHHUS): IMpeaeibHble (aJKaHbl U
LIUKJIOAJIKAHbI), HETIpelebHbIe (AJIKEHBI, JIKHUHbBI U aJIKaJJMEeHbl) U apOMAaTUYECKUE YIIIEBOA0PO/IbI,
cupTel W (DEHOJBI, KapOOHOBBIE KHCIOTBI M OS(QUPHI, aIbIETUAbl M KETOHBI, AMHHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIDHBIE COCIMHEHUs. 3aJaHusl Ha COCTaBICHHE YpPaBHEHHM
XUMHUYECKHUX PEaKIMN ¢ yJaCTHEM OpraHMYeCKHX BELIECTB HA OCHOBAHUU X COCTAaBA U CTPOEHHUS.

JlabopaTropubie padoThI

IIpakTH4yecKkue 3aHATUA

CocraBiieHne cxeM peakiuil (B TOM YHUCIIe MO MPEeJIOKEHHBIM I[ENMOoYKaM MpeBpalleHuit),
XapaKTepU3yIOIIUX XUMHUYECKHE CBOMCTBA OpPraHMYECKUX COEIUHEHHM OTAEIbHBIX KJIacCOB,
CHOCOObI MX TONYYeHHS U Ha3BaHUE OPTraHMYECKHX COCIMHEHUI MO TPUBHAIBHON WIH
MEXTYHApOAHON CUCTEMaTHYeCKOW HOMEHKIATYpE.

2. | Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX TCOPCTHICCKUX 3aJJaHdl Ha CBOMCTBa OpTraHU4YC€CKUX
COCIMHCHHI OTICIBHBIX KIIAaCCOB

KoHnTpoJsibHbie padoThl

CamocrosiTeibHAs padoTa 00y4arOLIUXCH

Tema 4.3.
Unentudukanus
OpPTraHUYeCKHUX

BEIIECTB, UX
3HAYEHHUE U
MPUMEHEHHUE B

1)

Conep:xxanue y4eOHOro mMarepuajia

buooprannueckue coequnenus. [Ipumenenue u 6uosorudeckas pojib

1. | yrneBonoB. OKucCleHNE YII€BO0OB — UCTOYHUK YHEPIHH KUBBIX opranu3smMoB. O6nactu
pUMEHEHHUs] aMUHOKUCIOT. [IpeBpatiennst 6ekoB MUIM B opranu3Me. buojgornueckue
¢bynkuu 0enkoB. buonoruueckue GyHKIUH KUPOB. Poib oprannyeckoil XUMHUU B peLICHUH
po0J1eM NuIleBoi 6€30MacHOCTH.

HpOH3BO,Z[CTB€HHOfI
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JEeATEIbHOCTH Posib oprannueckoil XMMUM B PELICHUH MTPOOJIEM SHEPreTHYEeCKoil 6€301MacHOCTH, B

4eJi0BeKa pa3sBUTHUU MEIULIMHBI, CO3JaHUH HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB 3HEPTUU
(anmpTEepHATUBHBIE HCTOYHUKHU IHEPrHK). ONaCHOCTH BO3/I€HCTBHUS Ha AKUBbIE OPTaHU3MBbI
OpPraHUYECKUX BELIECTB OTJENIbHBIX KJIACCOB (YIJI€BOJOPO/bI, CIIUPTHI, (DEHOIIBI,
XJIOPOPraHUYECKHUE ITPOU3BOIHBIE, AJIbJETU/IBI U JIP.), CMBICII [I0KA3aTeNs IPEAEIbHO
JOITYCTUMOM KOHIICHTPAL1H.

JlaGopaTtopHble padoThI

IpakTnyeckue 3aHATHS

KonTpoJsbHbie padoThl

1.| Crpykrypa u CBOICTBa OPraHUYECKHX BEIIECTB.

CamocrosiTesibHasi padoTa 00y4aroMXxcst

Pa3nean 5.
Kunernueckue 1 TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKHX PeaKIuii
Tema 5.1 Coaep:xxanue y4eOHOro mMarepuajia
CkopocTb
CKopocTh peakliu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPUPOJIBI PEArUPYIOUINX BEIIECTB,
XUMHUYECKUX .
N 1. | KOHIICHTPAITMK PEATHPYIOIIUX BEIIECTB, TEMIEPATYpPhl M TUIOMIAU PEAKIIMOHHOW IMOBEPXHOCTH.
PCAKIIHH. TennoBsie 2 (HeKTh XUMUYECKUX peakiuil. DK30- ¥ SHIOTEPMHUECKHE, PEAKIIHH.
XUMHUYECKOE
paBHOBeCHe OOpaTUMOCTh peakIuii. XUMUIECKOE PAaBHOBECHE M €r0 CMEIIECHUE IO JIEHCTBUEM Pa3IUIHBIX
2. | bakTOpoB (KOHIIEHTpALMS PEareHTOB WJIM IPOJYKTOB PEaKIMH, JABJICHHE, TEeMIIeparypa) s
2co3/1aHusl ONTUMAJIBLHBIX YCIOBUN MpOTeKaHusl XuMudeckux npoueccon. [Ipuniun Jlelllatenne.

JlabopaTopHbie padoThI

HpaKaneCKue 3aHATHUA

Pemenne MMPAKTUKO-OPUECHTHPOBAHHBIX Sa)IaHI/Iﬁ Ha aHaJIu3 CbaKTOpOB, BIUAIOIINX HA U3BMCHCHUEC
CKOPOCTH XUMHMUYECKOW PEaKLUH, B T.4. C MO3UIMHA IKOJOTHUECKH 11€JIECO00Pa3HOro MOBEACHHS B
OBITY W TPYIOBOH NEATEIHHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBbS M OKPYKAIOIICH
IIPUPOHOM CPEIBI.

Pemrenne npakTUKO-OpHEHTHPOBAHHBIX 3aJaHUMi Ha npumeHeHue npuHuuna Jle-Illatense s
2. | HaXOXKJEHHUs HANpaBJIEHUS CMEIEHHUs PaBHOBECHsS] XMMHUYECKOM peakiMu M aHalu3 (akTOpOB,
BIIMAIOIIMX HA CMELIEHUE XUMUYECKOTO PABHOBECUSI.

KounTpoJubHbie padoTsl

CamocrosiTesibHAsi padoTa o0y4aromuxcst
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Pa3nean 6.
PacTBOpbI

Tema 6.1.
IToustue o
pacTBopax

Conep:kanue y4eOHOro martepuajia

PacTtBOpenue kak pu3NKO-XUMHUECKHil mporece. PactBopbl. CiocoObl MPUTOTOBJIEHUS PACTBOPOB.
1. | PactBopumocTs. MaccoBass 101 pacTBOpeHHOro BemiecTBa. CMBICT TOKaszaTels HpeIesbHO
JIOITyCTUMOMN KOHLEHTPALMK U €r0 UCI0Jb30BAHHUE B OI[CHKE HKOJIOTHYECKOM 6€30I1aCHOCTH.

JlabopaTopHbie padoTbI

HpaKaneCRne 3aHATHUA

KonTpoJsbHbie padoTsl

CamocrosiTesibHAass padoTa 00y4arommMxcst

Tema 6.2.
HccinenoBanue
CBOMCTB pacTBOPOB

Conep:xxanue y4eOHOro mMarepuajia

[IpaBuiia 3K0JI0TMYECKH 11E1€CO00Pa3HOr0 MOBEIEHUS B OBITY U TPYI0BO 1E€ATEIBHOCTH B LIENSX
COXPAHEHUS CBOETO 3JI0POBbSI M OKPYKAOILIEH PUPOJHON CPEBI; OMIACHOCTh BO3AECHCTBUS Ha

JKHUBBIC OpraHHU3MbI OIIPECACIICHHBIX BGHICCTB.PGHIGHI/IG IMPAKTUKO-OPUCHTHUPOBAHHBIX PACUCTHBIX
3aJlaHui Ha PacTBOPBHI, UCIIOJIb3yeMbI€ B OBITOBOM U MPOU3BOICTBEHHOM IEATEIBHOCTH YEIIOBEKA.

JlabopaTopHbie padoThI

IIpakTHyeckne 3aHATHA

«[IpuroroBieHne pacTBOPOBY.

[lpurotoBieHne pacTBOPOB  3aJaHHOW  (MaccoBoi, %) KOHIEHTpamuu (C  HPAKTHKO-
OpPUEHTHUPOBAHHBIMU BOIIPOCAMH) U OIpPENIEICHUE CPEebl BOAHBIX pacTBOpoB. Pemienue 3aaay Ha
IIPUTOTOBJIEHUE PACTBOPOB.

KonTpoJsbHbie padoThl

CamocrosiTe/ibHasi padoTa 00y4aroIMXCsl

Pa3zgen 7.

XuMust B ObITY M IPOU3BOACTBEHHOM AeSITEILHOCTH Ye10BEeKa

Xumus B ObITY U
MPOU3BOJCTBEHHOMN
JIeATeIbHOCTH
YeJoBeKa

Conep:xxanue y4eOHOro mMarepuajia

Hogeitmme noCTHXXEHUS XUMHYECKOM HAyKW W XHUMHUYECKOW TexXHoJoruv. Poib xumum B
1 00eCreueHNr YKOJIOTHUECKOM, YJHEPreTUIeCKON U MUIIEBON OE€30MacCHOCTH, Pa3BUTHUU MEIUIIUHBI.
[IpaBuna moucka u aHamM3a XUMUYECKON WH(POPMAIMKM U3 PA3IMYHBIX UCTOYHUKOB (HAay4HAsl U
y4eOHO-Hay4Hasl TUTEpaTypa, CpeACTBa MacCoBOM nHpopmalinu, cetb HTEepHET).

JlaGopaTtopHble padoThI
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IIpakTnyeckune 3aHATHS

KonTposbHbie padtoThl -

CamocrosiTesibHAsi padoTa o0y4arouuxcst -

IIpome:kyTounas arrecranus B popme nuddepeHIMPOBAHHOIO 3a4eTa 6

Bcero 84

J1J1st XapaKTEepUCTUKU YPOBHSI OCBOCHHUSI y4€OHOT0 MaTepHalia UCIIOJIb3YIOTCS CIeIyIoIe 0003HAUCHHUS

1. — o3HAaKOMUTEIBHBIN (Y3HABAHHE PaHEe U3YYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIN (BBITTOJIHEHHE JEATEIHLHOCTU IO 00pa3ily, HHCTPYKIIMH UITH TO0J] PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (TITAHUPOBAHHUE U CAMOCTOSATEIHHOE BHITIOJIHEHUE JIEATEIHHOCTH, PEIICHUE MPOOIEMHBIX 3a7a4)




3. YCJIOBUSA PEAJIM3ALIMA PABOYEM TPOI'PAMMBI JUCHUTILIMHBI

3.1. TpeGoBaHUsI K MUHUMAJIBLHOMY MATEPHAJIbHO-TEXHHYECKOMY 00ecredeHUI0
Peanuzauus nporpaMmel JUCUUILIMHBI TPEOYET HATMYUS YUEOHOr0 KaOMHETa « XUMUS.

O6opynoBaHue yueOHOTO KaOHeTa « XUMUS»:
— TIOCaJI0YHBIEC MECTA IO KOJIMYECTBY CTYACHTOB;
— pabodee MECTO IPETo1aBaTelIs;
— KOMIUJIEKT Y4eOHO-METOJAMYECKOW JOKyMeHTanuu (y4eOHMKH U y4eOHbIe
nocoOusi, COOpPHUKH 3aJ1a4, KapTOUKHU-3aaHuUs);
— HarjsHbie mocoOus (TU1aKaThl, CTEHIbI);
— KOMIUIEKTHI JJAOOPATOPHOTO 000PYI0BAHUS.
TexHndeckue cpencTBa 00yueHus: KabnuHeTa « XUMUS):
KOMITBIOTEP  C  JIMIICH3MOHHBIM  IMPOTPaMMHBIM  OOECIEYeHHEM,  TEJIEBU30D,
BUJ1IOUIIBMBI, SJICKTPOHHBIEC YUCOHUKH.

3.2. UndopmannonHoe odecriedenne 00yueHms.
Ilepeyennb PeKOMEeHYyeMbIX YueOHBIX U31aHMH, HNuTepHer-pecypcos,
JTOTOJIHUTEJIbHOI JINTEePaTyphl.

OCHOBHBIE UCTOYHHKMU:
1. T'.E. Pynsutuc. Xumus. 10 xnace — M., «IIpocsemenuey, 2022.
2. I'a6puensa O. C. Xumus. 10 knacc — M., «IIpocBemenue», 2021.

JlonoNHUTEIbHBIE UCTOUYHUKY:

1. Tabpuensn O. C. Xumus ans npenogaBaTens: y4eOHO-METOAMYECKoe nocooue/
O. C. TI'abpuensn, I'. T'. JIsicoBa — M., 2019.

2. Tabpuensn O. C. HacronbHas kHura mpenonaBarens xumuu: 10 kmace/ O. C.
[Mabpuensn, I'. T'. JIsicoBa, 1. I'. OctpoymoB — M., 2019.

3. IN'abpuensn O. C. HacronpHas kaura npenogaBatens xumuu: 11 kinace B 2 yactsx/
O. C. TI'abpuensn, I'. T'. JIvicoBa, A. I'. BBenenckas — M., 2017.

4. Ky3nenoBa H. E. O0yueHnue xumun Ha ocHOBe MexrpeameTHoi unrerpanun/ H. E.
Kysnenosa, M. A. [llatanos. — M., 2018.

DJIEKTPOHHBIE PECYPCHI:
1. http://www.lbz.ru/files/5814/ - nabopaTtopus 3HaHUH;

2. http://school-collection.edu.ru— Enunas koyiekius mudpoBeIx 00pa3oBaTeIbHBIX

PECYPCOB, T]Ie TIPEACTABIICH MUPOKUI BHIOOP SIEKTPOHHBIX TTOCOOUH;
3. http://www.fcior.edu.ru - caiiT henepanbHOTO 1IEHTPA HHPOPMAITHOHHBIX
oOpazoBarenbHbIX pecypcoB (PLIOP)
4. http://www.ict.edu.ru/catalog/ - UKT TexHonornu B 00pa3oBaHHH;
http://eor-np.ru/- sanekTpoHHBIE 00pa30BaTEIBHBIC PECYPCHI ;
6. http:www.int.ru — ceTb TBOPUYECKHUX YUUTEIICH;

o1
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http://infourok.ru/go.html?href=http%3A%2F%2Fwww.lbz.ru%2Ffiles%2F5814%2F
http://school-collection.edu.ru/
http://www.fcior.edu.ru/
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4. KOHTPOJIb 1 OIEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOM
JUCHUIIJINHBI

KoHTpoib HW oOlEeHKa pe3yabTaTOB OCBOCHUSA JUCHUIUIMHBI  OCYIIECTBIISIETCS
MpernoiaBaTesieM B TPOIECCe MPOBEACHUS NMPAKTUYCCKUX 3aHATUNA W J1aOOpaTOPHBIX
paboT, TECTUPOBaHMs, a TAKXKE BBIMOJHCHHUS OOYYalOIIUMHUCSI HWHIWBUIYAJTbHBIX
3aJJaHu M, IPOECKTOB, UCCIIEIOBAHUM.

HNTOroBoiM KOHTPOJIEM OCBOCHHS OOYYaIOIIUMHUCS  JUCIUIIIMHBI  SIBIISCTCS
nuddepeHIIMPOBAHHBIN 3aUeT.

Pe3yJILTaTLI Oﬁy‘leHI/Iﬂ (I)OPMI)I U ME€TOABbI KOHTPOJIA U OLHCHKHU
(OCBOQHHLIC yYmeHnusi, yCBOCHHBIC 3Hal—[l/lﬂ) pe3yJbTaToB oﬁyqennﬂ

yMeHHs:

- TPUBOAWTH TMPUMEPHI HKCIEPHUMEHTOB U
HaOIOAeHNH, OOOCHOBBIBAIOIIMX: AaTOMHO- | TeKyluil KOHTPoJb B (hopme:
MOJIEKYJISIPHOE CTpOoeHHE BEIIIECTBA, - IOATOTOBKH JIOKJIAJIOB, pedepaTos;
HEoOpaTUMOCTh TEIUIOBBIX MIPOIIECCOB, - paboThI C yUeOHHUKOM U OIIOPHBIMU
3aBHCHMOCThH CBOWCTB BEIIECTBA OT CTPYKTYPHI | KOHCIEKTAMHU.

MOJICKYJI, 3aBUCUMOCTh CKOPOCTH XUMHUYECCKOM
peaKuu OT TEeMIlepaTyphl M KaTaau3aToOpOB,
KJIIETOYHOE CTPOCHUE IKUBBIX OPTaHW3MOB,
pons JIHK kak Hocurtenss HaciaeACTBEHHOH
uH(OpMAaLIUY, 3BOJIONUIO KUBOW MPHUPOJIBI,
BIUSHUE  JEATETbHOCTH  4YellOBEeKa  Ha
KOCHCTEMBI;

- OOBSCHATD MMPUKJIAAHOC 3HAUCHUC

BaKHEHIINX TOCTH)KEHUH B 00J1aCTH Texymuii KOHTPOJIb B (hopMe:
€CTECTBEHHBIX HAYK UIS: TIOJIy4YCHUS —  3aIIUTHI JAOOPATOPHBIX padoT;
CUHTETUYECKUX MATEPUAJIOB C 3aJaHHBIMU — peleHus 3a1ad,

CBOWCTBaMM, CO3JIaHHsI OMOTEXHOJIOT U, —  paboThl CO CIIPABOYHOM JTUTEPATYPOH.

nedeHus NHPEKINOHHBIX 3a00JIeBaHUIA,
OXpaHbl OKPYKAIOIICH CPeJIbl;

- BBIIBUTATh TUTIOTE3BI M TIPEJIaraTh MyTH UX | TeKyluii KOHTPOJb B (hopMme:

IMPOBEPKU U A€JIaTh BBIBOJALI HA OCHOBEC — PpCuicHuA 3aaady.
JKCIIEPUMEHTAIIBHBIX TaHHBIX, —  3aIIUTHI JJAOOPATOPHBIX padoT;
MPEACTABICHHBIX B BUJIE TpaduKa, TaOTHIIBI — TECTUPOBAHUS,

WJIN AxuarpaMmal; — 3al0WUThl UHAWNBUAYAJIIbHBIX SaHaHI/Iﬁ
- paboTaTh C €CTECTBEHHO-HAY4YHOU Texkymuit KOHTPOIIb B hopMme:
uHpopMaluen, coaepkamieics B COOOIIEHUIX - pelIeHus 3314,

CMMU, unTepHeT - pecypcax, HAy4HO-
MIONYJIIPHOM JINTEPATYPE;

paboThI CO CITPABOYHOM JTUTEPATYPOH.

TECTUPOBAHUS;
3aIUThl MHAWBUIYAIBHBIX 3aJaHUN

- HCTIOJIB30BaTh MPUOOPETEHHBIC 3HAHUS U
YMEHHUS B MPAKTUYECKOM U MOBCETHEBHOM Texkymuii KOHTPOIb B hopme:

21



KU3HU JUIsI: DHEProcOepexeHus1, 6e301MacHOro
HCIIO0JIb30BaHUS MATEPUATIOB U XUMHUECKHUX
BEIIECTB B OBITY, MPOMQUIAKTHKI
MH(EKIMOHHBIX 3a00JIeBaHU, HHKOTHHOBOH,
AJIKOT0JIbHOM M HAPKOTHUYECKOM
3aBUCUMOCTEM, 0CO3HAHHBIX JTUYHBIX
JIEHCTBUI IO OXPaHE OKPY>KAIOIIEH Cpeibl.

- TECTHpPOBaHUS,
- paboTHl C OMOPHBIMU KOHCIIEKTaMH U
CIIPaBOYHOM JIUTEPATYPOIl.

3HAHNA:
- CMBICI TOHSTHW: €CTCCTBCHHOHAY4HbIH | DOPMBI KOHTPOIIS OOyUEHUS:
Mmeron  mno3HaHus, CoyHeyHas  cuUCTeMa, —  YCTHBIH 01poc;
raJlaKTHKa, HEePUOANYECKUIT 3aKOH, — TECTHUPOBaHHE;
XUMHYECKasl CBsI3b, XHMHYECKas peakius, — 3ammra pedepara;
MaKpOMOJIEKYIa, 0eJIoK, KaTaiu3arop, — pelieHue 3amaq
(bepmeHT;

- BKJIQ/I BEJIMKUX YYEHBIX B OPMUPOBAHUE
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI
MHpa.

@DopMbl KOHTPOJI O0yUEHUS:
—  YCTHBIH OIIpOC;
— AKTHUBHOCTb Ha 3aHATUSX (IOIMOJIHEHUS
K OTBETaM COKYPCHUKOB U T.I1.);
— 3ammuTa pedepara

- THITUCHUYCCKUEC HOPMEI, Tp€6OBaHI/I$I n
IIpaBHJIa COXpaHCHHUA U YKPCTIJICHUA 30POBbA
Ha pa3/IMYHbIX 3TallaX OHTOI'CHC3a

®opMbl KOHTPOJI O0yUEHUS:
—  YCTHBIH OIIpOC;
— AKTHUBHOCTb Ha 3aHATHUSX ;
— TECTUPOBAHUE;
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