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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJILHOM JUCHUIIJIAHBI «XUMMS»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaIbHOI

o0pa3oBaTeIbHOM MPOrpamMMblI

Ob1eoOpa3oBaTenbHast TUCIUIUIMHA « XUMHD U3ydaeTcs Ha 0a30BOM YPOBHE B
o01eo0pa3oBaTebHOM IUKIE Y4YeOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOMN
00pa30BaTeNbHOM MPOrpaMMbl YKPYITHEHHOH rpytisl crieruanbaocteit 23.00.00.

TpynoeMKOCTh TUCIMIUIMHBI « XUMHUs» HA 0a30BOM YPOBHE COCTaBlsieT 62 yaca,
13 KOTOPBIX 56 yacoB — 0a30BbIA MOAYJb (6 paszienoB) U 6 4acoB — MPUKIIATHOMN
Moayib (1 paszzmen), BKIIIOYAIOMIMKA NPAKTUKO-OPUEHTUPOBAHHOE  COJEpP’KaHUE
KOHKPETHON NPOo(eCCUu WiIN CIEeIHATEHOCTH.

[IpuknanHoW MOAYJb BKIIOYAET OAWH pasjaen. Pazmen 7 «Xumus B ObITY U
MIPOM3BOJICTBEHHON EATEIHHOCTH YEIOBEKA» Pealn3yeTcs AJs BCeX CIeNUaaIbHOCTEH
Ha Marepuajie KEHCOB, CBSI3aHHBIX C HSKOJOTMYECKON OE€30MacCHOCThIO U OIIEHKOMU
NOCJIEACTBUM OBITOBOM M MPOU3BOJCTBEHHOW AESITENBHOCTH, IO OTpacisM Oyayliei
po(hecCUOHATIBHOM JEATEIBHOCTH 00YYaromMnXCsl.

[lepuon  oOyueHuss W  pacmpefesieHue 10  CEMECTpaM  OIpenessieT
oOpa3oBaTenpHasi OpraHU3allMs CAMOCTOATEIBHO, C YYETOM JIOTUKH (HOPMHUPOBAHHS
OpPEIMETHBIX  PE3yNbTaToB, OOmMX HW  Mpo(ecCHOHANBHBIX  KOMIIETECHIINH,
MEXMPEAMETHBIX CBSI3€M C JpPYrHMH AWCHUILTHHAMH 0O0IIeo0pa3oBaTeNsHOTO |
0011enpohecCUOHAIBHOTO ITUKJIOB YY4EOHOTO TIJIaHa.



1.2. Heau u muIaHupyeMble pe3yJbTAaThl OCBOCHUS AUCHUTIIHHBI

1.2.1. leau 1 3aga4y JTUCHUATIIIMHBI

@opMUPOBaHUE Yy CTYACHTOB IPEIACTABICHUS O XHMHUYECKOW COCTaBISAIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MUPA KAK OCHOBBI NIPUHATHS PELICHUM B )KU3HEHHBIX
Y IPOM3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOI'O OBEACHUS B IPUPOIHOU Cpee.

3agaum QIMCUMILVIMHBI:

1) cdopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHUYECKHX
IIPOLIECCOB U SBJICHUM B OKPYXKAIOIIEH CpeAe, LENOCTHOW HAYyYHOM KapTHHBI MHDA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTaBJIATH (POPMYJIBI HEOPraHUYECKUX W OPraHu4eCKUX
BELIECTB, YPABHEHMSI XUMUYECKUX pEaKUUi, OOBSICHATh UX CMBICII, UHTEPIIPETUPOBATh
pPE3yNbTAThl XUMUYECKUX KCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  NPOBEICHUA  MPOCTEHIIUX  XMUMHYECKHX
DKCIIEPUMEHTAJIbHBIX ~ UCCJIENOBAHUM €  COOJIOJIEHMEM TpaBuWi  0€30MaCHOTO
oOpallieHus C BEIIeCTBaMU U JIa0OPAaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh HMH(OPMALUIO XHMUYECKOTO XapakTepa W3
Pa3INYHBIX UCTOYHHUKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBHSI CBOEH NIE€ATEIbHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOLIECCOB,;

6) chopmMupoBaTh MOHWMAHHE 3HAYMMOCTH JOCTHXKEHHN XMMHUYECKOW HAayKd U
TEXHOJIOTUH JIJIsl pa3BUTHS COIMAILHOM 1 MTPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yabTAaThbl OCBOCHHS 001Ie00pa3oBaTeJbHON AUCHUIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Koa n IInanupyemsle pe3yJbTaThl 0CBOCHHS AU CHUILIHHBI
HAMMEHOBaHU
e

¢popmupyembIx O06mme JucuuninHapHble

KOMIIeTeHIN i

OK 01. B yacTH TPYZ10BOIr0 BOCIIMTAHMA: - BJQJETh CHCTEMOM XHMMHUYECKMX 3HaHMH, KOTOpas BKIIIOYAET:

BI)I6I/IpaTB - TOTOBHOCTbL K Tpyady, OCO3HAHHWC MNCHHOCTH | OCHOBOIIOJIAraromue IOHATUA (XI/IMI/I‘IGCKI/Iﬁ OJICMCHT, aTOM, OJJICKTpOHHAas

Croco0bl MacTepcTBa, TPYA0Ir00ue; o0oJsiouKa aToma, s-, p-, d-3JEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIa,

pelICHUA 3ada4 - T'OTOBHOCTB K aKTHBHOM ACATCIIBHOCTU | BAJICHTHOCTDL, 3JICKTPOOTPULATCIIBHOCTb, CTCIICHbL OKHCIICHHA, XUMHUYCCKad

npodeccuoHan | TEXHOJOTMUYECKOW U COLMAIbHON HAlpaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIA O00bEM, YIJIEpOJAHBIM CKeJerT,

BHOU CIIOCOOHOCTh ~MHHULIMMPOBATh, IIJIAHUPOBATh MU | (QYHKUMOHAJbHAS TPYIIA, paguKaj, U30MEpHs, U30MEPbl, TOMOJOTNYECKUI

JESITEIbHOCTH | CAMOCTOSTENILHO BBIMOIHATE TAKYIO AEATEIBHOCTD; | ps, TOMOJOIH, YIJIEBOJOPO/bl, KUCIOPO- U a30TCOAEPIKAIINE COCIUHEHHUS,

NPUMEHUTENBH | - HHTEpEC K pa3IuYHBIM cdepam | OMONOTHYECKH AaKTHUBHBIE BellecTBa (YIJIEBOJBI, JKUPBI, OEIKH), MOHOMED,

0 K Pa3JIYHbIM | IPO(PEeCCHOHATBHOMN NeATEIbHOCTH, HOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE  COEAMHEHUS,

KOHTEKCTaM OnjiajieHMe  YHHBEPCAJLHBIMH  Y4eOHBIMHU | KpUCTAJUIMYECKAs PEUIeTKA, THUIBI XWMHYECKHX PEaKIUi (OKUCIUTEIHHO-
NO03HABATEJIbHBIMM JIeHCTBUSIMU: BOCCTAHOBUTEIIbHBIE, 3K30-U 3HJOTEPMUYECKHE, PEaKIIMd HOHHOIO OOMeHa),
a) 0a3oBble JIOTHYeCKHUe 1eiiCTBHUS: pacTBOp, AIIEKTPOIUTHI, HEAIEKTPOJIUTHI, HNEKTPOITUTHIECKAsT TUCCOIHAIINS,
- CaMOCTOSITENIBHO (bopMynHMpoBaTh U | OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON peaKkIMH, XUMUUECKOe
aKTyaJIH3MpoBaTh MNpoOJIEeMy, paccMaTpUBaTh €€ | pABHOBECHE), TEOPUU W 3aKOHBI (TEOPUS XHMHUYECKOTO CTPOCHHS
BCECTOPOHHE; oprannyeckux BemectB A.M. bByrtinepoBa, Teopus 3NEKTPOIMTUYECKOMH

- YCTaHaBJ'II/IBaTI) CYHICCTBCHHI)II\/JI HpI/I3HaK NI
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCUPUKALUU H
00001IeHMS;

- ONpeneisTh IeNd JeSTeNbHOCTH,
napaMeTpH 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBISBIISITH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B
paCCManI/IBaeMBIX SABJICHUAX,

- BHOCHUTh KOPPEKTUBBl B  JESTEIBHOCTD,
OIICHUBATh COOTBCTCTBUC pe?:y.]'II)TaTOB OeJIsIM,

3aJaBaThb

aucconumanuu, nepuoaudeckuid 3akod J.M. MenneneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH, (aKTOJIOTHMYECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJIyUCHUH U OE€3011aCHOM HCIIOJIb30BaHUH
BOXHEUIIMX HEOPraHMYECKUX M OPraHMYecKHMX BeUIeCTB B OBITY U
MPAKTUYECKON AESITETbHOCTH YEJIOBEKa;

- YMETb BBIABISITH XapaKTEpHbIE NPU3HAKK M B3aUMOCBA3b H3YYEHHBIX
HOHSITI/II\/’I, IMPUMCHATH COOTBETCTBYIOIIMEC MMOHATHA IMTPHU ONMMCAHUUN CTPOCHUA U
CBOMCTB HEOPraHMYECKMX W OpPraHMUYECKHX BEIECTB M MX IPEBpAllCHUM;
BBISIBJIATH B3alMOCB3b XUMHUYCCKUX 3HAHUH C IIOHATUAMU n




OIICHUBATh PUCKH TOCIIEICTBUN ACSITETLHOCTH;

- pa3BHBaTh KPEATHBHOE MBIILICHUE TIPH PEIICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeHCTBUS:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOM
u MIPOCKTHOM IEITEIBLHOCTH, HaBBIKAMHU
pasperieHus mpoodieM;

- BBIIBJISTH TPUYMHHO-CICACTBEHHBIC CBSI3H M
aKTyaJIM3UpOBATh 33724y, BBIIBUTATH TUIIOTE3Y €€
pelIeHus, HaXOJIHUTh apryMeHThI IS
JIOKA3aTeIbCTBA CBOMX YTBEPXKIACHHI, 3a7aBaTh
napameTpbl U KpUTEPUH PEIICHUS;

- AHAIM3HWPOBATHh MOJYYCHHBIC B XOJI€ PEIICHUS
3aJjaud pe3yNIbTaThl, KPUTUYECKH OLIEHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh HW3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATCIIBHYIO U
MPAKTHUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- yMeThb WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIE MTOJAXO0/IbI U PEIICHUS;
- CIIOCOOHOCTH UX HCIOJIL30BaHHUS B
MO3HABATENLHOMN U COIMAbHOM MPaKTUKE

npeiaraTh

IIPEJICTaBICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;
- yMeTb HCIOJIb30BaTh HAUMEHOBAHHUA  XUMMUYECKUX  COCIMHEHUH
MEXKJIYHApOAHOTO COK3a TEOPETUYECKOW W MPUKIATHOM XUMHH U
TPUBMAJIbHbBIE Ha3BAHUS BaXKHEHUIINX BEIIECTB (3TUJIEH, alleTUIIEH, IIIMLIEPHH,
denon, Qopmanbaerun, yKCycHas KHCIIOTa, TJIMLUH, YrapHbIA Tas,
YIJIEKUCIBIN a3, aMMUaK, raleHas U3BEeCTb, HEeralleHas U3BECThb, IUThEBAs
cola M JPYTUX), COCTABIATH (HOPMYJbl HEOPraHUYECKHX M OPTaHUYECKUX
BEIIECTB, YPAaBHEHHUS XUMHUYECKUX pPEAKUUH, OOBACHATH HX CMBICIH,
MOJTBEPK1aTh XapaKTepHbIE XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOLIMMH SKCIIEPUMEHTAMHU U 3alMCAMU YPaBHEHUH XUMHUYECKUX
peaKuuii;

- YyMeTb YCTaHaBJIMBaTh IPUHA/JIECKHOCTh H3YyYEHHBIX HEOPraHUYECKUX MU
OpraHMYECKUX BEIIECTB K OIPENEICHHbIM KjaccaM U IpyIaM COE€IWHEHUH,
XapaKTepu30BaTh MX COCTAaB W Ba)KHEHIIME CBOWCTBA; ONPEAENSATh BHJIBI
XUMHUYECKHUX CBA3€H (KOBaJEHTHAs, NOHHAsl, METAUINYECKasi, BOJOPOAHAs),
THUIIBl KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KJIacCUu()ULIUPOBATh XUMHUECKUE
peaxkuuu;

- copMupoBaTh NIpPEACTABICHUA: O XHUMHYECKOM  COCTaBIsIOLIECH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJM XUMHUU B IO3HAHUM SIBJICHUU
npuposl, B (OPMUPOBAHMM MBIIIICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMON JJIsl PELICHUS MPAKTUYECKUX
3a7ja4 M 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOAHON CpeliE;

- YyMEThb HPOBOJIUTH pacueThl MO XMMHUYECKUM (opMyiaM U ypaBHEHHUSIM
XUMHYECKMX  peakuuid ¢  HCMNONb30BaHUEM  (U3MUECKUX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BATh
CUCTEMHbBIE XMUMHMYECKHE 3HAHWS A NPUHATHS PELIEHHH B KOHKPETHBIX
’KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOLIECTBEHHOW MPAKTHKH,

- YMeThb IUIAHUPOBaTb W  BBIIOJHATh XHMHYECKHMH  OKCIIEPUMEHT
(mpeBpallleHusi OpPraHWYEeCKUX BEUIECTB IPH HArpeBaHUHU, IOJTY4YEHHE
JTUJICHA U U3YYECHHE €0 CBOMCTB, KAUECTBCHHBIC PEaKLUM Ha aJbICTUIbL,
Kpaxmall, YKCYCHYIO KHCJIOTY; JeHaTypauusi O€NKOB IpH HarpeBaHuu,




MIOWCKa,
aHaJu3a u
WHTEPIIPETAINN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
Ui
BBITMIOJTHEHUS
3a1a4
npodeccruoHal
bHOU

e TEIbHOCTH

OCHOBAHHOT'O Ha Jasnore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAaHMIO CBOEr0 MecCTa B
IIOJIMKYJIETYPHOM MHUPE;

- COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJCUCTBUSA MEXIY
JIOJbMU U ITIO3HAHUS MUDPA;

- OCO3HAHME IEHHOCTH HAy4YHOM [JeATEIbHOCTH,

TFOTOBHOCTh ~ OCYILECTBJIATH ~ HIPOEKTHYID |
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/IMBUYaJIbHO U B TPYIIIIE;

OsilaileHHe  YHHBEpPCAJIBbHBIMM  y4eOHBIMU

NMO3HABATEJIbHBIMHU AeHCTBUIMMU:

B) padora ¢ nHpopmanueii:

- BJaJIeTh HABBIKAMU TONy4YeHUs MHPOpMAIUH U3
MCTOYHMKOB Pa3HbIX THUIIOB, CaMOCTOSATEIbHO
OCYIIECTBIISITh MOKCK, aHATIN3, CUCTEMATHU3AIUIO U
WHTEpIPETAHIO HH()OpMAIIUU Pa3TUYHBIX BUIOB U
dbopM npeacTaBieHUS;

- CO3/aBaTh TEKCTHl B pPa3NUYHBIX (opmaTax c
y4eTOM Ha3HaueHUsT HHPOpMAIMH U IIeNeBOi
ayIUTOpPUH, BHIOMpas ONTUMAIbHYIO  (QopMy
MIPEICTABJICHUS U BU3YAIN3alIlNH;

- OlLIGHUBATh JIOCTOBEPHOCTh, JIETUTHMHOCTH
uH(pOpMaIlMK, €€ COOTBETCTBHE IPABOBBHIM H
MOPAJIbHO-ITUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpelicTBa WHGOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTMM B PEHICHUH

KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpPTaHM3AIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pECypcocOepexeHus, TMPaBOBbIX U
THYECKUX  HOPM, HOPM  HH(OPMAIIMOHHOM
0€30I1aCHOCTH;

- BJIaACTh HABbIKAMHU PACIIO3HABAHHUA U 3alIIUTHL

[[BETHBIE pPEAaKUHUU OCNIKOB; MPOBOAWUTH pEaKIHMH HMOHHOTO OOMeEHa,
OTIPEeNIATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaKklUu Ha cylbdart-,
kapOOHAT- H  XJOPUA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;,  pemaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TeMaMm "Metamnel" u "Hemeramisl") B
COOTBETCTBUHM C TpaBWIAMH TEXHUKH O€30MacHOCTH MpHU OOpalieHuHu ¢
BellecTBaMH U J1a00paTOPHBIM 0O0OPYJOBaHHEM; MPEACTABIATh PE3YIbTAThI
XMMUYECKOT0 KCIIEPUMEHTA B (hopMe 3aMHCH YPaBHEHUN COOTBETCTBYIOIINX
peaxuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIU3UPOBATh XUMUYECKYI0 HHPOPMAIUIO, TTOIY4aeMYIO U3 Pa3HbIX
HCTOYHUKOB (CpeACcTB MaccoBoi nH(popmanuu, cetb IHTepHET u Apyrue);

- BIAJACTb OCHOBHBIMH METOJAaMM HAy4yHOTO TIIO3HAHMUS BELIECTB W

XUMHUYECKUX  SIBJCHHM  (HaOmoJeHue,  HM3MEpEeHHe,  IKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMEThb NIPOBOAUTH PACUeThl MO XMUMHUYECKUM (OpMyIaM U YpaBHEHUSIM
XUMHWYCCKUX pCaKHI/Iﬁ C HUCITIOJIB30BAHUEM (1)I/IBI/I‘I€CKI/IX BCJIMYHUH,

XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpManibHBIE YCJIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MHCIIOJIb30BATh
CUCTEMHbIE XMMUYECKHE 3HAaHUSA JJI HPUHATHS PEIIEHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyalluAX, CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUEM




uHpopManuu, HHOPMAITMOHHOH 0€30IMacHOCTH
JUYHOCTH,

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSTEIIBHOCTH U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBBIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUUAIBHOU
JESTEIIBHOCTH;

OBanagenne YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasl /1eSITeJIbHOCTh.

- IIOHMMaTb M HCIOJb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- NpPUHUMATh LEIU COBMECTHOM JEATEIBHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JNEHCTBUS IO
ee JOCTMKCHMIO: COCTaBJIATH IUIAH JEHCTBUH,
pacupeneaTs pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM palboThI;

- KOOPJIMHUPOBAaTb W BBHIIOJHATH padOTy B

YCII0BUAX peajIbHOIO, BUPTYAJIBHOTO )51
KOM6I/IHI/IpOBaHHOFO BSaHMO,Z[efICTBPIH;
-  OCyHIECTBJIATH IMO3UTHUBHOC CTPATECTHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATUBHBIM
OBiaieHHe YHHBEPCAJIbHBIMH PeryJssTHBHbBIMH
JeHCTBHSIMMU

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTHX JIIOICH
MIpU aHAJIU3€ PE3yJIbTATOB AEATEIbHOCTH;

- IpU3HABAaTh CBOE MPABO W TMPaBO APYTHX JIIOACH
Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MHP C
MO3ULIMU IPYTOro YeI0BEKa;

- yMeTh IUIAaHUPOBaTh M  BBHIINOJHATH XUMUYECKHUH  SKCIEPUMEHT
(mpeBpallleHuss OpPraHUYeCKUX BEIIECTB IIPU HArpeBaHHUM, IMOIYYCHUE
ATHJIEHA U M3YyYEHHUE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIMH Ha ajbIETUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JEHaTypaius OEIKOB NpH HarpeBaHuH,
[BETHBIE pPEaKIUH OCJIKOB, MPOBOIAUTH pEaKIUM HOHHOro oOMeHa,
OTIPE/ICIIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC pEaKIIUU Ha Cylbdart-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA  KaTHOH  AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMam "Metamnel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaAMU TEXHUKU OE30MacHOCTH MpU OOpalIeHUH C
BEIICCTBAMH U J1a00paTOPHBIM OOOPYIOBAHHEM; IMPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B JOpME 3allMCH YPAaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyITHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIHTaTOB




OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,
pecypcocoepex
EHHUIO,
IIPUMEHSATH
3HaHUS 00
U3MEHEHUU
KJINMATa,
MPUHIHUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,
3P PEeKTHBHO
elicTBOBAaTh B
YpE3BBIYANHBIX
CUTYyaIUAX

B o00s1acTH 3K0/10IrM4eCKOr0 BOCIIUTAHUS:

- c(hopMUPOBAHHOCTh 3KOJOIMUYECKOW KYIbTYpHI,
[IOHUMAaHUE BJIUSAHUSA COLMAIBHO-3KOHOMUYECKHUX
IIPOLIECCOB  HA  COCTOSIHME  IPUPOJHOW W
COIIMAJIbHOM Cpeibl, OCO3HaHHE IJ00aIBHOIO
XapakTepa 3KOJOrMUeCKUX Mpodiem;

- IJIAHUPOBAaHUE M OCYILECTBJICHHE JEHCTBUU B
OKpYXKalollled Cpelle Ha OCHOBE 3HAHMA LeEJeH
YCTOMUYHBOIO pa3BUTHUS YEJIOBEYECTBA;

AKTUBHOE HEMPUATHE JIEHCTBUHN, MPUHOCAIIUX
BpEJl OKPYKAIOIIEH CpeJe;
- yYMEHHE TMPOTHO3UPOBATH HEOIArONPUSTHBIC

DKOJIOTMYECKUE IOCHEACTBUSA NPEeAIPUHUMAEMBIX
JEMCTBUM, IPEAOTBPAILATh UX;

- pacuupenue OIIbITa
3KOJIOTUYECKOW HAIpPaBJIEHHOCTH;
- OBJI/ICHUE HaBBIKAMH Y4€OHO-UCCIIEI0BATEIbCKO,
MPOEKTHOM U COLIMANIBHOM ESATEIbHOCTH;

JACATCIIBHOCTH

- chopMUpOBaTh TPEACTABICHUSA: O XUMHUYECKOM  COCTaBISIOMIEH
€CTECTBEHHOHAYYHOM KapTHHBl MHpA, POJIM XMMHUHU B IO3HAHUM SIBJICHUU
Opupoabl, B (OPMHUPOBAHMHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHATIBLHOW TPAMOTHOCTH, HEOOXOIUMOMN JJIsi PEICHUS MPAKTUYECKUX
3aJ1a4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOAHON Ccpenie;

- YMeTh COOIONaTh MpaBHia YKOJIOTHUECKU [1eTIeCO00pPa3HOTO MOBEICHUS B
OBITY U TPYAOBOH AESTENBHOCTH B LIENSX COXPAHEHHUS CBOETO 3J0POBbS U
OKpYXKaroIlllel NPUPOJHON Cpelbl; YYUTHIBATH ONACHOCTh BO3JCUCTBHS Ha
JKUBBIE OpPraHU3MBbl OIPEACIICHHBIX BEIIECTB, MOHMMAas CMBICI IOKA3aTes
MPEAEIbHON TONYCTUMON KOHIEHTPALUHU

10



2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bupa yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTLTHHBI 62

B T.4.

OcHoBHOe coJep:kaHue 62

BT. 4..

TEOpETUIECKOe 00ydeHne 34

MIPaKTUYECKHE 3aHATHS 28
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE CO/ICPIKAHUEC 28

IIpome:xxyTounasi arrecTanus (3a4er) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HanmenoBanme Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccCHOHAIBLHO-OPHEHTHPOBAHHOE), 06 dopmupyeMble
. beM 4acoB
pa3aesioB M TeM JadopaTopHbIe M PAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY.Ib KOMIIeTeHIIU U
1 2 3 4
OcHoBHOE coep:kaHue 64
Pasznes 1. OcHOBBI CTPOEHNS BelleCTBA 6
Tema 1.1. Teopernueckoe o0yueHue 2 OK 01
CrtpoeHue aToMOB
XUMHYECKHAX CoBpeMeHHast Mojenb CTpoeHus aroma. CHMBOJMYECKUWA SA3BIK XUMHH. XUMHUYECKUN HIIEMEHT.
3JIEMEHTOB U OnekrpoHHas KoH(urypamus aroma. Kinaccudukaiys XUMUYECKUX 3JIEMEHTOB (s-, P-, 0-2JIEMEHTHI).
npuposa BanentHble  3nekTpoHbl.  BaneHTHOCTb.  DNEKTpOHHAs  OpPUPOAA  XUMHUYECKOM  CBS3W. 2
XUMHUYECKOMN DNIEeKTPOOTPULIATETILHOCTh. BHUIBI XUMHUUYECKOW CBA3U (KOBAJICHTHAs, HMOHHAs, METaJUTMYECKas,
CBSI3U BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHuUs
Tema 1.2. Teopernueckoe 3aHATHS 2 OK 01
[Tepuoanueckuit OK 02
3aKOH M Tabmura | [1€PUOJMYECKas CHCTEeMa XUMHYeCKUX d1eMeHToB JI.1. MenneneeBa. @u3n4eckuii CMbICH
JLU. Menpeneesa [Tepuonnueckoro 3akona /.M. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHUX
AIIEMEHTOB, 00Pa3yeMBbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHU C TIOJIOKEHUEM
XUMHYECKOTo demMenTa B [leprnonnueckoii cucremMe. MupoBo33peHUYECKOE U HAyYHOE 3HAYEHUE
ITepnognueckoro 3akoHa J[.M. Menneneesa. I[Ipornossr JI.11. MenneneeBa. OTKpbITHE HOBBIX 2
XUMHUYECKHUX DJIEMEHTOB.
Pelenre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTepU3aLUI0 XUMUYECKHUX
aneMeHTOoB «MeTtaunueckue / HeMeTaUNTMYeCKHe CBOMCTBA, dJIEKTPOOTPUIIATEIFHOCTh XUMHUECKUX
AJIEMEHTOB B COOTBETCTBHUH C MX AJIEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B IEPUOJUUECKOIN CUCTEME
xumMudeckux aymemenToB /.M. MeneneeBay
Pa3pnen 2. XuMu4yeckue peakuuu 10
Tema 2.1. Tunsr | OcHOBHOE coep:KaHHe 4 OK 01
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XUMHUYECKUX TeopeTuyeckoe o0yueHue 2
peakuuii
Krnaccudukanus u THIIBI XUMUYECKUX PEAKIUi C y9acTHEeM HeopraHndecKux BemecTB. CocTaBieHne
YpaBHEHUI peakuil COeAMHEHUS, PA3JI0KEHHSI, 3aMEeIeHHsI, 0OMEHa, B T.4. peaKlUii TOpeHus,
OKHCJICHUSI-BOCCTAHOBJICHUSI.
VYpaBHeHus OKUCIeHUsI-BoccTaHOBNIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEb. 2
CocraBneHre U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOTO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPO/JIE, MPOU3BOICTBEHHBIX MIpolleccax U
KU3ZHEIESITeIIbHOCTH OPraHU3MOB
IpakTnyeckue 3ansaTus 1 6
[IpakTuueckoe 3anstue «PerieHue 3a1a4 Ha pacyeT Macchl M0 XMMUUYECKUM YPaBHEHUSM M HA BBIBOJ 6
XUMHAYECKHX (POPMYID»
Pasznea 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BELIECTB 16
Tema 3.1. OcHoBHOe coJep:kaHue 4 OK 01
Kiaccudukanms, OK 02
HOMEHKJIATYPA I Teopernueckoe 00yuenue 2
CBOMCTBA CTPOCHUE
HEOPTAHHMHCCIHX [Ipenmer Heoprannyeckoit xumun. Kiaccudukanus HeopraHnueckux BemecTB. [IpocTeie U croxHbIe
BCINCCTR BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCUIBI, TUAPOKCHIBI, KUCIOTHI, COJN). B3aumMocBs3b
HEOpPraHMYECKUX BEIIEeCTB. ATperaTHble COCTOsSIHUS BelecTBa. Kpucrannuyeckue u aMmopdHbie 2
BelleCcTBA. THIBI KPUCTAUIMUECKHUX PEIIETOK (aTOMHAs, MOJICKYJIIpHAsl, MOHHAs, METAJUIMYECcKasi).
Mertannsl. Ux coiictBa. Hemeramnel. Ux cBolcTBA.
Paszpnea 4. CrtpoeHue u CBOMCTBA OPraHUYeCKHUX BelleCTB 24
Tema 4.1. OcHOBHOe coep:kaHue 4 OK 01
Knaccudukanus,
cTpoeHHe 1 Teoperuueckoe o0yueHue 2
HOMCHKIaTypa OCHOBHBIE MOJIOKEHUS] TEOPUU XUMUYECKOTO cTpoeHus A. M. ByTiepoBa; siBlieHre U30MEPUH. 2
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OpTraHUYCCKUX
BE€IICCTB

OOmyto QopMmylny W TOMOJOTHYECKHH psl ajJKaHOB, IOHSATHE YIJICBOJOPOJHOTO pajauKaia,
CTPYKTYPHYIO M30MEPHIO AJIKaHOB, CHCTEMAaTHYECKasi HOMEHKJIaTypa alKaHOB; XMMHYECKHE CBOMCTBA!
peakuuu paguKalbHOIO 3aMEIEHUs (XJIOPUPOBAHUS), OTHOIICHNUE AJIKAHOB K OKHUCIUTEINSM, TOPEHUE;
IPUPOJHBIE UCTOYHUKH U CIIOCOOBI TIOTYYEHUS aJIKaHOB, X IPUMEHEHHE

OcHoBHbIE BHUIBI H30MEpPUHU: CTPYKTYPHYIO U MPOCTPAHCTBEHHYIO; KJIACCH(PUKALUIO CTPYKTYPHOMH
M30MEpUHU Ha U30MEPHUIO YIIIEPOJIHOIO CKEJIETa, MOJIO0KEHHUS IBOMHON CBA3U U HA U30MEPHIO MOJIOKEHUS
(G YHKIIMOHATIBHBIX TPYIIIT

IIpakTnyeckne 3aHsATHA 2

HpaKTI/I‘leCKOC 3aHATUC ((HOMGHKJ'IaTypa H U30MCpPHUA aJIKaHOB»

Tema 4.2.
CBolicTBa
OpPTaHHYECKHUX
COCIUHCHHI

OcHoBHOE CoAepKaHue

TeopeaneCKoe oﬁyqelme

Obuiyro (opmyiny alKeHOB, TOMOJIOTHYECKHH psA aJKeHOB W BUABI W30MEPHUH, HOMEHKIATYpy alIKeHOB,
OCHOBHBIE CIIOCOOBI TTOJy4EHHs AIKEHOB (M3 aJKaHOB, TAJOTCHONPOHM3BOAHBIX YTIIEBOAOPOJIOB, MX CIIUPTOB);
XMMHUYECKHE CBOWCTBA aJIKEHOB (IIpaBmiio MapKOBHHKOBA)

O6H_Iy1-0 (1)OpMy.TIy JAUCHOBBIX YIIJICBOAOPOAOB, HOMCHKIIATYPY QJIKAJUCHOB, IOHATHUC COHpSDI(CHHOfI
CHUCTCMBI, O0COOCHHOCTU OJICKTPOHHOI'O CTPOCHUA YTJICBOAOPOAOB C COIMPSAKCHHBIMU I[BOfIHBIMI/I CBA3IMHU
N NX XUMHUYCCKHUC CBOI>'ICTB8.; MPaKTUYICCKOC ITPUMCHCHHUC AJIKA/ITUCHOB.

OO6u1yto GpopMyIly alKHHOB; FTOMOJIOTHYECKUH Psi/i AIKWHOB, HOMEHKJIATYpY U U30MEPUIO0, 3aBUCUMOCTh
XUMHUYECKUX CBOICTB aJIKWHOB OT CTPOEHMSI MOJEKYJbl (peakluud HOHHOTO MPHUCOEAUHEHUS
B3aumogeiicreue ¢ Hp; Br; HC 1; peakiuu 3amenenuss Bogopoa Ipy yIJIepoJie ¢ TPOHHOM CBA3BIO Ha
MeTalJI, peaklliy MOJMMEpU3aIK, OKUCICHUE NIEPMAaHraHaTOM KaJjusl, TOPEHHUE); CIIOCOOBI MOJIy4YEeHUS
U IPUMEHEHUE aJIKUHOB.

®opmyna OeH30Ma, TN THOPUIAM3AIMN aTOMOB yriepojaa B OCH30JIbHOM KOJbIE (SP-rHOpuam3aIims);
MOHSATHE 00 DJIEKTPOHHOM CTPOEHWH OE€H30J1a KaK COMPSIKEHHOW CHUCTEMBI C 3aMKHYTOW IIETIBIO;
MIPUPOIHBIE UCTOYHUKH U CUHTETHUYECKUE CIIOCOOBI MOTYYSHHsI apOMATHUECKUX YTIIEBOIOPOIOB;

OK 01
OK 02
OK 04
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IIpakTnyeckne 3ansiTus 3

Cocrasiienue GopMyIl HEMPEISIbHBIX U aPOMATHYECKHUX YIIIEBOJOPOIOB. M3oMepus»

Tema 4.3. OcHOBHOe coiep:KaHue OK 01
IIpupoansie OK 02
HCTOYHHUKH Teopernueckoe o0yuenue OK 04
yIJ1€BOJAOPOAOB: _ _
HedTh, YIJIEBOAOPOAHBIN COCTaB U CBOMCTBA HEPTH; CYIIIHOCTh KPEKUHIA; OCHOBHBIE MPOIYKTHI, 1OJy4aeMble
npupoanbIi ras, | 13 HeTH, U UX NPUMEHEHHE; NPUPOIIHEIC U MOIYTHbIE HE(TSHBIE Ta3bl, UX COCTaB, UCIOJIH30BAHUE B
TOpd HapOJHOM XO351ICTBE; CYILIHOCTb IPOLIECCa KOKCOBAHUS YIJISL.

IIpakTuyeckue 3ansaTus 4

Pemenue 3amau Ha ompeneneHue ¢GopMyis razoo0pa3HbIX BEIIECTB MO UX IUIOTHOCTU M HPOAYKTaM

CTOPaHHUsD)
Pazneua 5. Kunernueckue u TepMoANHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX peaKuui

Teopernueckoe o0yueHue

CKOpOCTb peakIMM, €€ 3aBUCHUMOCTb OT Pa3IM4YHBIX (aKTOPOB: MPUPOIbl PEArMpYIOLINX BEIIECTB,

KOHILEHTPALlUU pearupyroomux BeLIeCTB, TeMIepaTypbl U IUJIOLAJAM PEaKIMOHHOW TMOBEPXHOCTH.

TemnnoBbie 3G HEKTh XUMUYECKUX peakIvid. DK30- U SHIOTEPMHUYECKHUE, PEAKLIUH.

OOpatumocTh peakuuidl. XHMHUYECKOE pPABHOBECHE M €ro CMEIIEHHWE IOJ JACHCTBUEM pa3IMYHbIX

(bakTOpOB (KOHIEHTpAlMsl peareHTOB UM MPOJYKTOB peaKiiH, 1aBJIeHue, TeMIIepaTypa) A CO3/1aHus

ONTUMAJIBHBIX YCIOBUM MPOTEKaHUs XUMU4eCKUX npoueccoB. IIpunnun Jle [Hlarense
Pazneu 6. PacrBopbI
Tema 6.1. Teoperuueckoe o0yueHue OK 01
[TonsTHE O OK 02
pacTBopax PactBopenue kak Qusuko-xumuyeckuii mporecc. PactBopsl. CrocoObl MPUTOTOBIEHHUS PAaCTBOPOB. OK 07

PactBopuMocTe. MaccoBast 7011 pacTBOpPEHHOTo BemiecTBa. (CMBICH TOKa3arenss MpeneabHO
JOIYCTUMON KOHIIEHTPAIIUHU U €T0 UCIIOJIb30BaHUE B OLIEHKE IKOJIOTHUECKON 0€30MaCHOCTH.
[TpaBuyia 3KOJOTHYECKH 1€71ecOo00pa3HOro MOBEAEHUS B OBITY U TPYIOBOM AESITEIHLHOCTH B LIEISIX
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COXpaHEHHUsI CBOETO 3/I0POBbsl M OKPYXKarOIIed IPUPOIHON Cpelbl; OMACHOCTh BO3/IEHCTBUS HA KUBBIE
OpPraHU3Mbl OIIPEJEIICHHBIX BEUIECTB.

Pemienne nmpakTHKO-OpPUEHTHPOBAHHBIX PACYETHBIX 3a/IaHUI HA PACTBOPBI, UCTIOIb3yeMble B OBITOBON
Y IIPOU3BOJCTBECHHOM JEATEIbHOCTH YEJI0BEKA

Paznen 7. Xumus B 6bITY M IPOM3BOACTBEHHOI IeATEILHOCTH Ye10BeKa 6 OK 01
OK 02

Xumus B OBITY X |OCHOBHOE CO/lepiKaHue 6 OK 04
IIPOU3BOJCTBEHHON OK 07
JEATENBHOCTH Teoperuueckoe oGydyenue 2
YeJI0BEKa

Hogeliime 1ocTHKeHUsT XMMUYECKON HAyKU M XUMHUUYECKOM TexHoioruu. Poib xumuun B obecriedeHuu

9KOJIOTMYECKOM, SJHEPreTUYECKON U MUIIEBOM 0€3011aCHOCTH, Pa3BUTUM MeAuIMHbIL. [IpaBuiia noucka u 2

aHalu3a XUMHUYECKOW HH(OpPMalMM U3 pa3IMYHBIX HCTOYHMKOB (Hay4yHas W ydeOHO-HaydHas

JaUTEpaTypa, CpeaCcTBa MacCcoBOM nHpopmanmu, cetb IHTEpHET)

IIpakTHyeckue 3aHATHA S 4

Ilouck m aHamu3 KEHCOB O NMPUMEHEHUM XMMHUYECKMX BELIECTB M TEXHOJOIMH ¢ ydeToMm Oynymien

npoeCCHOHATbHON ~ JEATENIBHOCTH 10  TeMaM:  BaKHEHIIME  CTPOWTENBbHBIE  MaTepHAaIbI,

KOHCTPYKLIMOHHBIE MaTe€pHallbl, KpPacKH, CTEKJIO, KEepaMHKa, MaTepuanbl I DIIEKTPOHMKH, 4

HaHOMAaTepHallbl, TEKCTHJIbHbIE BOJIOKHA, WCTOYHUKM DHEPIMM, OPraHWYEeCKHE U MHUHEpalbHbIE

yaoOpeHus, IeKapCTBEHHbBIE BELIECTBA, ObITOBAs XUMHUSL.

3amura: [IpencraBnenne pe3yabTaToB pelieHus: KeHcoB B opMe MUHHU-I0KIIa/1a ¢ Ipe3eHTalnuen

IIpomexyTounas aTrecTanms Mo IUCUUILINHE (3a4eT) 2

Bcero 62
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3. YCJIOBUSI PEAJU3ALIMM ITPOT PAMMBI OBIIEOBPA30OBATEJILHOM
JUCHMUILIAHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  JTUCHHUIUIMHBL JOJDKHBI OBITh TMPEIYyCMOTPEHBI
CJIeIyIolUe CrelaIbHbIe MOMEIEHUs: YUeOHbIN KaOMHET XUMHUH.

O0opynoBanne yuyeOHOro kadOuHera (HAIJISAAHbIE TMOCOOMS): HAOOPHI
[IAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TPOCTHIX M CJIOXKHBIX BEIIECTB W/MIHM KOJUICKIIMH MOJIMMEPOB; KOJUICKIIHS
TOPHBIX TOPOJ M MHHEpaioB, Tabnuna MeHnaeneeBa, yueOHble (QUiIbMbI, HU(POBBIC
00pa3oBarebHbIE PECYPCHI.

Texnnueckue cpeacrBa  O0y4YeHHMsI: KOMIIBIOTED C  YCTPOMCTBAMHU
BOCIIPOU3BEIECHUS 3ByKa, MYJbTUMEINA-TIPOEKTOP C 3KPAHOM.

3.2. HapopmanuoHHOe 0OecnedeHre peau3auu NporpaMmMbl

1. Jlma peanuzanuu mnporpamMmbl OuOIMOTEYHBIM (OHIT 00pa3oBaTENIbHOM
OpraHu3allMi JOJDKEH WMETh IE€YaTHbIE W/WIU DJIEKTPOHHBIE 00pa30BaTENbHBIE U
MH(OPMAIMOHHBIE  PECYpChbl,  PEKOMEHJOBaHHbIE  JUIsI  HMCIIOJb30BaHUSA B
o0pa30BaTesIbHOM IIpolIecce, HE cTapile 5 JeT ¢ MOMEHTA U3/IaHusl.

2. PexoMeHayeMble MeyaTHbIC U3JIaHUS N0 pean3aluy 001eo0pa3oBaTeIbHOM
JUCLUIUIMHBI TIPEJCTABICHBl B METOJMYECKMX PEKOMEHJALUAX I10 OpraHu3aluu
00yueHus.
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4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA3OBATEJILHOM JJUCHOUIIJINHBI

KOHTpOJ'IB N OLICHKA PE3YyJIbTATOB o6yquH>1 OCYHICCTBILCTCA IPLIIOaAaBaTCICM

B IMpOLECCE TMPOBEACHUS NPAKTHUECKUX 3aHATUA U Ja0OpaTOpPHBIX  padoT,
TECTUPOBAHMS, & TAKXKE BBIIOJTHEHUS OOYyYalOIMMUCA WHIWBHUAYaJbHBIX 3aJaHuM,
MIPOEKTOB, HcclieqoBaHUN. Pe3ynpTaThl OOydeHHs] ONPENENsItoT, 4TO OO0ydaroluecs
JOJDKHBI  3HAaTh, TOHMMAaTh W JIEMOHCTPUPOBATH IO 3aBEPUICHUU U3yUYEHUS
JUCIUTUTUHBI.

Jist popMupoBaHUsl, KOHTPOJST M OILIEHKH PE3yJbTaTOB OCBOCHUS YyueOHOIl
JUCHUIUIMHBL UCIIONB3YETCA CHUCTEMa OLEHOYHBIX MEPONPUSITUM, MPEICTABISIONMIAS
c000i KOMIUJIEKC YYEOHBIX MEPOIPUATHIM, COIIAaCOBAHHBIX C pe3yJbTaTaMU O0yUEeHUS
u chopmynupoBaHHeix ¢ yderom DPI'OC COO (mpeameTHbie pe3yiabTaThl IO

mucuumunae) u GI'OC CIIO.

XUMHYECKHX DJIEMEHTOB
Y IPUPOJa XUMHYECKOU
CBA3U

(hopMyIBl COeTUHEHUN B
COOTBETCTBHH CO
CTETIeHbIO OKHCIICHUS
XUMHYECKHUX 3JIEMEHTOB,
MCXOJS U3 BAJICHTHOCTH U
ANEKTPOOTPHUIATENEHOCTH

Tunbl 01leHOYHBIX
Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrat 00yuenust .
MeponpuATHI
I | OcHoBHOe coaepkanne
1 Dopmy/IMpOBaTh
Pa3nes 1. OcHoBbI PMYJIHP
0a30Bble NOHATHA U
CTPOeHUs BellecTBa
3aKOHbI XUMHHU
1.1 |OKO01 CrpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHue atomoB

XHMUYECKHX DJIEMECHTOB U
MIPUPOJIa XUMUYECKOH CBA3U.

2. 3agaun Ha COCTaBJICHHE
XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX COE€UHEHUN
(okcu0B, Cynb(PUAOB, TUIPHUIOB
U T.OL).

3. 3a/1aHus Ha UCTIOJIb30BAHHE
XHMUYECKOM CUMBOJIMKH U
Ha3BaHW# COCOUHCHHI I10
HOMEHKJIAType MEXIYyHAPOAHOTO
COI03a TEOPETUYECKOU U
MPUKJIAHON XUMUU U
TPUBHAIIbHBIX HA3BAHUU IS
COCTaBJICHUS XUMUYCCKHX
(hopMyI1 ABYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynab(GUI0B, THAPUAOB U T.I.) U
JIPYTHUX HEOPTAHHMYECKUX
COCIMHEHHH OTASIbHBIX KJIACCOB
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

1.2

OK 01
OK 02

[lepuoauueckuii 3aKOH U
tabmuma J[.U.
Menneneena

XapakTepHu3oBaTh
XUMUYECKHE HJIEMEHTHI B
COOTBCTCTBUH C UX
I10JIO)KEHUEM B
IIEPUONYECKON CUCTEME
XUMHNYCCKHUX 3JICMCHTOB
.. MenneneeBa

1. Tect «MeTannuueckue /
HEMeTaJlJINYeCKHUe CBOMCTBA,
3JEKTPOOTPULIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
MEPUOJUYECKON CUCTEME
XUMHUYECKHX djiemeHToB ..
Menneneesay.

2. IlpakTyeckue 3alanus Ha
YCTaHOBJICHHUE CBSI3H MEX]TY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB ¥ TIEPUOTUIECKUM
N3MEHEHHEM CBOMCTB
XHUMHYESCKHX 3JIEMEHTOB U UX
COEJIUHEHHI B COOTBETCTBUH C
nonoxenueM llepuonnueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aaHusl Ha
XapaKTepU3alUI0 XUMHUYECKIX
9JIEMEHTOB: «MeTtaminyeckue /
HEMETAININYECKUE CBOICTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJCTBO K AJIEKTPOHY
XHUMHUYECKHUX DJIECMCHTOB B
COOTBETCTBHUE C MX AJICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
MEePUOINYECKON CUCTEME
XAMUYECKHX DJIEMECHTOB

.. MennaeneeBa»

Pasznea 2. XumMuueckue
peakuuu

XapakTepu3oBaTh THIIbI
XUMHYECKHX peaKIui

KonTtpoabsHnas padora
«CTpoeHue BenecTsa u
XMMHYECKHe peakuun»

2.1

OK 01
OK 04

Turbl XUMHYECKUX
peakuun

CocTaBJIsITh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIUTEIHHO-
BOCCTAHOBUTCIBbHBIC
peakiuu

1. 3amauym Ha cocTaBiIcHUE
YpPaBHEHUH PEAKIUM:

— COCJIMHEHUS, 3aMeICHUS,
pasnokeHus, 0OMeHa,

— OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHI
UCIIO0JIb30BAaHUEM METOJIa
JIEKTPOHHOIO OajaHca.
2. 3agaun Ha pacyeT MaccChl
BEIIECTBA WIN 00BbEMA
ra3oB I10 U3BECTHOMY KOJIMUECTBY
BELIECTBA, MAacCe WIH 00BEMY
OJTHOT'O U3 YYaCTBYIOILUX B
pEaKIMU BEIIEeCTB; pacuéThl
Macchl (00bEMa, KOJIMYECTBA
BEILIECTBA) IPOAYKTOB PEAKIINY,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
3 Pa3nen 3. Ctpoenue u |HcciaenoBats crpoenue u|Konrpoabhas padora
CBONCTBA CBOlicTBA «CBOHCTBa HEOPraHUYECKUX
HEeOpraHu4ecKux HEOpPraHu4ecKUux BellecTB»
BellecTB BellecTB
3.1 | OK 01 Knaccugukanus, Knaccupunuposars 1. Tect «Homenkiatypa u
HOMEHKJIaTypa U HEOpraHUYeCcKue Ha3BaHHUE HEOPTaHUYECKUX
CTpOEHUE BEIIIECTBA B COOTBETCTBUU |BEILLECTB UCXOMS U3 UX
HEOpraHMYeCcKuX C UX CTPOEHHEM XUMHUYECKOH (OPMYIIbI UITH
BEIIIECTB COCTaBJIEHUE XMMHUYECKON

(hopMyIIbI HCXOMIS U3 Ha3BaHUS
BEILIECTBA [0 MEXAYHAPOAHOU
WJIY TPUBUAIBHOU
HOMEHKJIATYpe».

2. 3amaun Ha pacyeT MacCOBOM
JIOTU (MAaCChl) XUMHUECKOTO
JJeMeHTa (COeAMHEHUS) B
MoJieKyIe (cMecH).

3. [IpakTudeckue 3a1aHust MO
KJaccu(pUKalui, HOMEHKIAType U
XUMUYECKUM (popMyiam
HEOPTaHUYECKUX BEUICCTB
Pa3TMYHBIX KIJIACCOB.

4. IlpakTyeckue 3a1aHus Ha
oTpeJieIeHue XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BU/Ia XUMHUECKOMH
CBSI3M U TUTIA KPUCTAJUTNYECKOM
pemeTKu
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
4 Paznen 4. Crpoenne u |UcciaenoBarh crpoenue u | KoHTposabHasa padora
CBOliCcTBa cBoiicTBa oprannyeckux [«CTpoeHHe H CBOMCTBA
OpPraHMYecKux BellleCTB OPraHMYecKuX BelecTB»
BellleCTB
4.1 | OKO01 Knaccudukanus, Knaccudumnuposars 1. 3agaHus Ha cOCTaBICHUE
CTPOCHUE U OpraHWYECKHE BEIIECTBA B [HA3BaHUN OPraHUYECKUX
HOMEHKJIAaTypa COOTBETCTBUHU C UX COEIMHEHUI IO TPUBUAIILHOW WUJIH
OpPTraHUYECKUX BEIECTB |CTPOCHUEM MEXTyHApOAHOU
CUCTEeMaTUYECKON HOMEHKJIIAType.
2. 3amaHus Ha COCTaBJICHHE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BEIIECTB
OTJIETTbHBIX KJIACCOB.
3. 3ajauM Ha onpezeneHue
npocteimien GopmMyIbl
OpPraHUYECKON MOJIEKYJIbI, UCXOs
U3 DJIIEMEHTHOTO cocTana (B %)
4.2 | OK 01 CBolicTBa OpraHMYeCKUX | Y CTaHABJIMBATD 1. 3agaHus Ha cOCTaBIEHUE
OK 02 COEIMHEHU I 3aBUCHUMOCTH (PU3UKO- YpaBHEHUN XUMUUYECKUX pPEaKIui
OK 04 XUMHYECKHUX CBOMCTB C y4aCTHUEM OPTraHUYECKUX

OpraHNYCCKUX BCIICCTB OT
CTPOCHUSA MOJICKYJI

BEILECTB HA OCHOBAaHUU UX
COCTaBa U CTPOCHHUS.

2. 3ajaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WJUTFOCTPUPYIOIIUX XUMHUECKUE
CBOMCTBA C yU€TOM MEXaHU3MOB
NPOTEKaHUs JAHHBIX PEaKIuil 1
TE€HETUYECKOM CBS3U
OpPraHWYECKUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacyerHble 3a1auu 10
YpaBHEHUSIM PEAKIIHH C yIaCTHEM
OpPTaHWYECKUX BEIIECTB.

4. Jlaboparopnas paboTa
“IIpeBpaleHusi OpraHU4eCKux
BELIECTB IPX HArpeBaHUU"
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHI
43 | OK 01 Nnentudukanys Hccnenosath 1.ITpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |opraHMyecKHX BEIECTB, |KAUECTBEHHbIC PEAKLMU  (3a/aHUs 10 COCTABICHHIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
IIPUMEHEHUE B OBITOBON |COEIUHEHUI OTAEIBHBIX |OPraHUYECKUX BEILIECTB, B T.4.
Y IIPOM3BOJICTBEHHOM  |KJIACCOB HCIIOJIb3YEMBIX JJIS UX
JESTEIbHOCTH YEJIOBEKA UACHTU(DUKAIH B OBITY U
IPOMBIIIIJIEHHOCTH.
2.JIaboparopnas paboTa:
“UnenTrduKanus opraHndecKux
COCIMHEHUN OTAEIHLHBIX KJIACCOB”’
5 Pa3nean 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHME PA3JHYHbIX
TepMOAMHAMMYecKHe |(aKkTOpPOB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUSs XHMHYECKHX peakiui
XHMHYECKHX peakuui
5 |OKO01 CKopoCTh XMMHUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBaHHBIE
OK 02 |peakuuil. XMUMUYECKOE |BIUSHUE KOHLIEHTPALlMU  |TEOPETUYECKUE 3aJjaHUs Ha
paBHOBECHE pearupyromux BeUecTB U |aHaau3 PakTOPOB, BIUAIOUIMX HA
TeMIIepaTypbl Ha CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUYECKOH
XUMHUYECKHUX peaKIuii peakuuu. [IpakTrko-
XapakTepu3oBaThb OpPUEHTUPOBAHHBIE 3aJaHUS Ha
BIIUSIHUE U3MEHEHUS NpUMeHeHue npuHuumna Jle-
KOHLEHTpauuu Bemiects, |lllaTenbe 1 HaxoXACHUS
peaxkuuu cpeasl u HaIlpaBJICHUS CMEIIEHUS
TEeMIEpaTypbl HA paBHOBECHS] XUMUYECKON peaKkIuu
CMEIIeHNE XUMUYECKOTO |1 aHau3 (aKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBatbh HCTHHHBIE
Pa3nes 6. PacTtBopsl pacTBOpHI € 32JaHHBIMHA
XapaKTepUCTHKAMU
6.1 | OK 01 IlonsTue o pactBopax  |Pasnuuarh HCTHHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE
OK 02 pacTBOpLI pacTBOpPOB.

2. IIpakTUKO-OpUEHTHPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
JCIIEPCHBIE CHCTEMBI,
HCIIOb3yEMbIE B OBITOBOM 1
IIPOU3BOJCTBEHHOM JEATEIBHOCTH
YeJI0BEKa
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
Il | [IpodeccuonaILHO-OPHEHTHPOBAHHOE CO/IePKaHUE (COepPKAHUE MPUKIATHOTO MOTYJIs1)
7 Pazpmen 7. OueHnBaTh NMOCJeACTBUSA |3alUTA Kelca (¢ yueToM
Xumus B ObITY M OBITOBOM U Oynyuiei npodgeccuoHaNbHOM
MPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM JIesITeJIbHOCTH)
JAesITeJIbHOCTH AesiTeJIbHOCTH YeJI0BeKa
YeJI0BeKa ¢ MO3ULMH
IKO0JIOTHYECKOM
0e30MacHOCTH
OK 01 Xumus B ObITY U OnenuBath nocnencteus |Keiic (¢ yuetom Oymymeit
OK 02  |mpou3BOJICTBEHHOU OBITOBOM 1 npogeccuoHaTbHON
OK 04 JIESITETbHOCTH YeJIOBEKA |IIPOU3BOJICTBEHHON JESATETLHOCTH)
OK 07 NeSITeNIbHOCTH YesioBeKa ¢ | Bo3Mo)kHbIE TeMBI KEHCOB:

NO3UIINH YKOJIOTHUECKON
0e30mMacHOCTH

1. [Torennenue KIuMara u
BBICBOOOK/ICHHE ra30BBIX
THIPATOB CO JIHA OKeaHa.

2. bBynyume marepuaisl 115 aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUSI.
3. HoBble maTepuaisl A
COJTHEYHBIX OaTapeit.

4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENnapaToB
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