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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMbBI YYEFHOI
JANCHUITIJINHBI

1.1. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTeIbLHOM
NpOrpaMMBbl:

VYyeOHast guciuIuiMHa «XUMHUS»  SBISETCA  00s3aTENIbHOM  YacThIO
o01reo0pa3oBaTebHOTO IMKJIAa OCHOBHOM 00pa3oBaTesibHOM MpOTpaMMbl B
cootBeTcTBUM ¢ DI'OC 1o cnenuanbHocth: 38.02.06 @uHaHCHI (TIO OTPACTISIM).

OobmeoOpa3oBaTenbHas JAUCHUIUIMHA «XUMHsD» H3ydaeTcss Ha 0a30BOM
ypOBHE B  0O0HIE0Opa30BaTE€IbHOM IIMKJIE Yy4€OHOro IJIaHa  OCHOBHOM
npodecCHoHaTbHON  00pa30BaTENbHOW  MPOTPAMMBI  YKPYITHEHHBIX — TPYII
CIEIUAIBHOCTEM.

TpynoeMKOCTh TUCHMIUIMHBL «XUMHUs» HA 0a30BOM YpOBHE cocTaBisieT 34
gaca, M3 KOTOpBIX 28 4YacoB — 0a30BbIA MOAYJb (6 pasznenoB) U 6 YacoB —
npukiIaaHod moayiab (1 pasmen), BKIIOYAIOMMKA MPAKTHUKO-OPUEHTUPOBAHHOE
coJiep>KaHre KOHKPETHOM CIEeUaIbHOCTH WIIA MTPOQECCUU.

[IpuknagHoit MOIYNIb BKIIIOYAET OJUH pasnen. Paszmen 7 «Xumus B ObITY U
MPOU3BOJICTBEHHOM  NIEATENBHOCTH  YEJIOBEKAa»  peanusdyercsa JUisl  BCEX
npodeccuii/CreraaTbHOCTeH Ha MaTepraje KeHCOB, CBSI3aHHBIX C 3KOJOTHUYECKOM
0€30MacHOCThI0 M OIICHKOM TMOCHEACTBUI OBITOBOM U IMPOU3BOACTBEHHOM
NEeATEIbHOCTH, MO OTpacisiM Oyaymed npodecCHOHaIbHOM —AEsTeNbHOCTU
o0yyJarommxcs.

1.2. Hesu ¥ IUIAaHUPYeMble Pe3yJIbTAThI 0CBOEHUS TUCIHIJIMHBI:

DopMUPOBaHUE y CTYJEHTOB MPEACTABICHHS O XUMUYECKOW COCTABIISAIOILIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpAa KAaK OCHOBBI TMPHUHSITHUS PEIICHUH B
JKU3HEHHBIX U TPOU3BOJICTBEHHBIX CHUTYyallUsIX, OTBETCTBEHHOTO TMOBEACHUS B
MIPUPOJIHOM Cpelie.

3aaun TUCUMILUIUHBI:

1) chopmupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYCCKUX
IIPOLIECCOB M SBJICHHUM B OKPYXKAlOLIEH CpeAe, LEJNOCTHOM Hay4YHOU
KapTUHBI MUPA, B3aUMOCBSI3H U B3aUMOJICHICTBUS €CTECTBEHHBIX HAYK;

2) pa3BHTh YMEHUS COCTABIATH POPMYIIBI HEOPTAHUYECKMX M OPTaHMYECKUX
BEIIIECTB, YpPaBHEHUS XUMHUYECKUX PEaKIUH, OOBACHITH HUX CMBICI,
HMHTEPIPETUPOBATH PE3YJIbTAaThl XUMUUYECKUX IKCIIEPUMEHTOB;

3) chopmupoBaTh HABBIKM  TNPOBEJACHUS  MPOCTCHINMX  XHUMHYECKUX
AKCIIEPUMEHTAJBHBIX ~ UCCIEAOBAHMM €  COOJIIOJICEHHEM  IPaBUI
Oe3zomacHOro  oOpaileHHss €  BEIeCTBAMHM U Ja0OpaTOPHBIM
000py10BaHUEM;

4) pa3BHTh YMEHHE HCIOJIb30BaTh WHGOPMAIIUIO XUMHUYECKOIO XapakTepa
13 Pa3JIUYHbIX UCTOYHUKOB;

5) chopmupoBaTh  yMEHHE  NPOTHO3UPOBATh  MOCICACTBHS  CBOCH
NEATeIbBHOCTY U XUMHYECKUX  MPUPOIHBIX, OBITOBBIX U
IIPOU3BOICTBEHHBIX IIPOLIECCOB;



6) chopMupoBaTh IOHUMAaHWE 3HAYUMOCTH JOCTIDKEHUH XUMHUYECKOU
HAyKU M TEXHOJIOTHH ISl pa3BUTHS COIMAJILHONW M MPOU3BOJICTBEHHOU
cdep.

Oco6o¢ 3HaYeHUE NUCITUILIMHA UMEeeT IPH (POPMHUPOBAHUHU U PA3BUTHUHU TNPHU

OCBOCHUHU JUCHUILUIMHBI POPMHUPYIOTCS:
- JAYHOCTHBIC kKoMneTeHuu- JIP04, JIP13, JIP14

Koabt [Inanupyemble pe3y/bTaThl 0CBOCHHS JTUCHUILIUHBI BKIKYAIOT!
pe3yJbTaToB
JIP 04 [IposBisitomnii ¥ JEMOHCTPUPYIOIIMM yBaXX€HHE K TPYAY UEIOBEKa,

OCO3HAIOIIMK LEHHOCTh COOCTBEHHOTO Tpyda W TpyAa JAPYIHX JIOACH.
DKOHOMHYECKH aKTUBHBIM, OpUEHTHUPOBAHHBIA Ha OCO3HAHHBIN BBHIOODP chepbl
poecCHOHATLHOM JIEATEIBHOCTH C YYETOM JIMYHBIX XKHU3HEHHBIX IUIAHOB,
moTpeOHOCTEH CBOCH CEeMbHM, POCCHMCKOTO oOmiecTBa. Bripaxarommii
OCO3HAHHYIO TOTOBHOCTh K TOJIyYE€HHUIO MPO(PECCHOHATBHOTO 00pa3oBaHus, K

HEIMPEPHIBHOMY 00pa30BaHUIO
B TEYEHHE JKU3HM  J[eMOHCTpUpPYIOIUMI  NO3UTHUBHOE  OTHOLIEHHE
K PEryIMpPOBAHUIO TPYJIOBBIX OTHOUIEHUH. OpueHTUPOBAHHBIN

Ha camMooOpa3oBaHME M NPOPECCHOHATBHYIO MEPENOJArOTOBKY B YCIOBHSIX
CMEHbI TEXHOJOTMYECKOI0 YKJIaJa U COMYTCTBYIOIIMX COLUAIBHBIX MEPEMEH.
Crpemsimuiics K (GOPMUPOBAHHIO B CETEBOM cpele JUYHOCTHO U
poecCHOHAbEHOTO KOHCTPYKTHBHOTO «IIM(POBOTO CIEAa»

JIP 13 JleMoHCTpHpyONMii ymMeHne 3((EeKTUBHO B3aMMOJCHCTBOBATH B KOMAaHJIE,
BECTU JMAJIOT, B TOM YHCJIE C UCIOJBb30BAHNUE CPEICTB KOMMYHUKALIMH
JIP 14 JIeMOHCTPHPYIONINI HABBIKM aHATW3a M WHTEPIpETanuud HHOOpMAIH U3

Pa3JIMIHBIX UCTOYHUKOB C YICTOM HOPMATUBHO-IIPABOBBIX HOPM

n oomme komnereHuu. OK 1, OK 2, OK 4, OK 7, 11K 1,1, TIK 2.1.

B pamkax nporpamMmbl ya4eOHOM AUCITUTIIIMHBI 00YYaIOIIMMUCS OCBAaMBAKOTCS
JUYHOCTHBIC, METaNpeJIMETHbIC W TMPEIMETHBIC PE3yIbTaThl B COOTBETCTBHH C
tpedoBanusMu @I'OC cpennero obirero ooOpa3oBaHus.

Kox n HanmeHOBaHue [TmaHupyeMble pe3yabTaThl OCBOCHHS AUCIUTUINHBI

(hopMHUpyeMBIX Obutue Jucuunnunapusie (IIpenxmeTHsie)
KOMIIETEHIIUH

OK 01. BeiOupats crioco6sl | B wactu TpyZoBOro BOCIIMTAHUS: - BJIJIETh CUCTEMOHN XMMMYECKUX 3HAHUHU, KOTOPas
PpeleHns 3a/1a4 - TOTOBHOCTh K TpPYyHy, OCO3HAaHHME LEHHOCTH | BKIIOYAET: OCHOBOTIOJIATAOIITHE MOHATHSA
poecCHOHATBHOM MacTepCTBa, TPy I0II00ue; (XMMUUECKUW ~ DIIEMEHT, aToM, DJJIEKTPOHHAsS
JIESITENBHOCTU - TOTOBHOCTh K aKTHBHOH  JEATENBHOCTH | 000JOYKa atoma, S-, P-, d-JeKTpOHHBIE OpOHTaIN
MPUMEHUTENEHO TEXHOJIOTMYECKOM u COLMANBHOH | aTOMOB, HIOH, MOJIEKyJIa, BaJICHTHOCTb,

K pa3JIMYHbIM KOHTCKCTaM HarpaBJICHHOCTH, CIIOCOOHOCTh HWHUIIUAPOBATD, | SJICKTPOOTPULATEIIbHOCTD, CTCIICHb OKHMCJICHUA,
IUIaHUPOBATH MU CaAMOCTOSATCIBHO BBIIIOJHATL | XUMHUYCCKasA  CBA3b, MOJIb, MOJIApHAsg  Macca,

TaKyIo JIeSITEIbHOCTD; MOJISIPHBIN o0BeM, YIIIepOTHBIN CKEJIET,
- HHTEpec K pa3IMYHbBIM chepaM | QyHKIMOHATBHAS TPYIIA, PaaAUKa, H30OMEpHs,
poQeCCHOHATBEHON IeATEeNbHOCTH, W30MEphI, TOMOJIOTMYECKHH  psiji, TOMOJIOTH,
Ognanenne YHUBEPCATIbHBIMU y4eOHBIMH | YITIEBOAOPOIBL, KHCIOPOA- M  a30TCOAEpIKallue
TIO3HABATCIIbHBIMHA }IeﬁCTBPISIMPII COCOANHCHMUS, OMOJOTHYECKH aKTHBHBIE BCIICCTBA
a) 0a30BbIC JIOTHIECKHE CHCTBUSL: (yrmeBoasl, >KHpBI, OCNKH), MOHOMEp, IOJHMEp,
- CaMOCTOATEIIEHO (opMypoBath U | CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
aKTyaJIM3UpOBATh IPOOJIEMY, pacCMaTpUBaTh €€ | COCAMHEHUS, KPHUCTAUIMYECKas pEIIeTKa, TUIIBI
BCECTOPOHHE; XMMHUYECKHX peakiuii (OKHCIHTENHHO-
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- YCTaHABJIMBATh CYIICCTBCHHBIN TIPU3HAK WIIH
OCHOBaHUS JUII CPAaBHEHHSA, KIACCH(PUKAINH H
0000111eHNS;

- ONIpemeNsTh LeNH MACSITEIFHOCTH, 33/aBaTh
TIapaMeTphl U KPUTEPHUU MX JTOCTHIKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHUS
B PacCMaTPUBACMBIX SBICHUIX;

- BHOCHTh KOPPCKTHUBHI B JCSITEIBHOCTb,
OIICHUBATh COOTBETCTBHEC PE3YJIBTATOB  LICIISM,
TIOCTIC/ICTBUH ICSTEIIBHOCTH;

- pa3BUBaTh  KPCATHMBHOC  MBIIUICHUEC  TIPH
PCIICHUH )KU3HEHHBIX MIPOOIIEM

0) 0a30BbIC UCCIICIOBATEIILCKUC ICHCTBHS:

- BJIaJICTh HABBIKAMH y9eOHO-FICCIIEOBATENBCKOM
u MIPOEKTHOU TIeATCITEHOCTH, HaBBIKAMU
pazpeleHus mpooiem;

- BBIABILATH NPUYWHHO-CIICJICTBEHHEBIC CBI3U U
AKTyaII3UPOBAaTh 331a9y, BBIIBUTATh TUIIOTE3Y €¢
pemieHus,

- HaXOJIUTh apryMEHTHI ISl JIOKA3aTeNbCTBA CBOMX
YTBEPIK/ICHHMI, 3371aBaTh IAPAMETPhI M KPUTCPHH
peleHuS;

- AaHaJIM3UpOBATh TIOJTy4YCHHBIC B xone
perieHus 3a1a4M  pe3yNbTaThl, KPHUTHYECKH
OLICHMBATh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATH
W3MEHEHHS B HOBBIX YCIIOBHSX;

- yMeTh TIEPEHOCUTH 3HAHUS B
MO3HABATENBFHYI0 W MPAKTHYECKYIO 00JIACTH
KI3HEEATSITHHOCTH;

- yMeTh WHTCTPHUPOBATH 3HAHWSA U3 Pa3HBIX
MIPEAMETHBIX 00JIacTel;

- BBbIIABUI'aTh HOBBIC nJacu, npeajiaratb
OPUTMHAJIBHBIC TOAXOAbI U PCHICHUS

- CHOCOOHOCTh WX  WCIOJB30BaHHUA B
NIO3HABATEIBHON U COLMAILHON IIPAKTUKE

BOCCTAHOBUTEJIBHBIE, 3K30- U 3HIOTEPMUYECKHUE,
peakiuu HOHHOTO obmeHa), pacTBop,
DIIEKTPOJIATBI, HEAIEKTPOIUTBI, IEKTPOIUTHIECKAS
JWCCOLMAIMs,  OKHCIMTENIb,  BOCCTAHOBHUTEID,
CKOPOCTh  XMMHYECKOH PpEAKIUH, XHMHYECKOE
paBHOBecHe), TEOPHMM W  3aKOHBI  (Teopus
XMMHYECKOTO CTPOEHUsI OpPraHMYEeCKUX BELIECTB
AM. DbytnepoBa, TeopUs 3NEKTPOIUTHUECKOI
Juccouuanuy, nepuogudeckud  3akoH  JI.A.
MenpgeneeBa, 3aKOH  COXPAaHEHUs  MAacchl),
3aKOHOMEPHOCTH, CHMBOJHUYECKUN SI3BIK XUMMHU,
(aKTOJOrMYEeCKUE CBEACHHSI O CBOMCTBAX, COCTaBE,
MONy4eHMd W Oe30IacHOM  HWCIOJIb30BaHUU
BaXKHEHININX HEOPraHWYECKUX U OPraHHMYECKHX
BEIECTB B OBITY M NPAKTUYECKOH AEATEIHHOCTH
YeI0BEKa;

- yMETb BBIBIITH XapaKTEpHbIE IPHU3HAKA H
H3Y4YEHHBIX MOHATUH, IPUMEHSTh COOTBETCTBYIOIINE
MOHATUS TpPU OMNHMCAHMU CTPOEHUS M CBOMCTB
HEOPraHMYECKUX M OPTaHUYECKHX BEIIECTB U HX
NPEBpAILCHN; BBIABISTH B3aUMOCBSI3b XUMUUYECKHX
3HAHUI C TOHATUAMHU U MIPEACTABICHUAMH APYTUX
€CTECTBCHHOHAYYHBIX IIPEIMETOB;

- YMeThb HCIIONB30BaTh HAMMEHOBAHUS XUMHUYECKUX
COEIMHEHUI MEKIyHapOIHOTO COH03a
TEOPETHUYECKOM M NPHUKIAAHOM  XUMHUM U
TpUBUATbHBIE  HAa3BaHWS  BAXHEWINNX  BELIECCTB
(oTHTEeH, aleTHIEH, TIIUTICPHH, ¢enom,
(dopManbpaeTHa, YKCyCHas — KHCJIOTa,  IJIMIHH,
yTapHBIH ra3, yriIeKHCHBIA ra3, aMMHaK, rameHas
U3BECTh, HETallleHas H3BeCTh, NMUTHhEBas COAa U
JPYTHUX), COCTABISATh (POPMYJIbI HEOPIaHUYECKUX U
OPTaHMYECKUX BEIECTB, YPABHEHMS XUMHYECKUX
peakiui, OOBICHATH WX CMBICH; MOATBEPIKAATH
XapaKTepHBlC  XMMHMYECKHE CBOWCTBA  BEIIECTB
COOTBETCTBYIOLIMMH AKCIICPUMEHTAMH U 3aMHCAMU
YpaBHEHUH XUMHUYECKHUX PEAKLINH;

- yMeTb  YCTAaHaBIMBaTb  IPHHAMJIECKHOCTD
HM3yYEHHBIX HEOPraHWYEeCKHX W OPraHUYECKUX
BEHIECTB K OINpPEJENICHHBIM KaccaM M IpymaM
COCNIMHEHUH, XapakTepu30BaTb HX COCTaB H

Ba)KHEHIIINE CBOICTBA; OIIPENEIIATH BUJIBI
XUMHUYECKUX  CBsi3el  (KOBaJIeHTHas, MOHHas,
MeTaJUINYEeCKas, BOJIOPOJIHAS), THUIIBI
KPUCTAJUTMYECKUX peleTox BEIIECTB;

KITaCCU(PUIMPOBATH XUMUYECKUE PEAKIINH;
copMHpOBaTh MPEICTABICHMS: O MATCPUAIHHOM
SIIMHCTBE MHpA, 3aKOHOMEPHOCTSIX M MO3HABAEMOCTH
SIBJICHHI TIPHPOJIBI; O MECTe W 3HAYCHUU XUMHHU B
CHCTEME eCTCCTBEHHBIX HAyK W €€ pOJH B
obecrieueHnHn YCTOHYHBOTO pa3BHUTHA
YeJ0BEYECTBA: B penieHnn pobiem
SKOJIOTMUYECKON, DJHEPreTUYeCKO U MUIIEBOU
0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3JIaHUU
HOBBIX MaTepHajiOB, HOBBIX HCTOYHHKOB DHEPTHUH,
B obecrnieueHnn parMoHaIHLHOTO
TIPUPOJIOTIONHE30BAHHUS, B (hopMupoBaHUH
MHUPOBO33pEHUsI U OOIIeil KyJIbTyphl YelOBeKa, a
TaK)K€ DKOJOTHYECKH 0OOCHOBAHHOTO OTHOILIECHUS K
CBOEMY 3/I0POBBIO U IPUPOIHOM Cpelie;

- YMeTb NPOBOJUTH pacueTbl MO0 XUMHYECKUM
(dbopMmynaM u ypaBHEHHUSIM XHUMHUYECKUX PEeaKIuil ¢




HCIOJNBb30BaHUEM (U3UYCCKUX BEIUYHMH (MACCHI,
obobemMa ras3os, KOJIMYECTBA BEIIIECTBA);
HCTIONTB30BATh CHCTEMHBIE XMMUYECKUAE 3HAHMS IS
NPUHATHSL PELICHUH B KOHKPETHBIX JKH3HEHHBIX
CUTyallMsIX, CBSI3aHHBIX C BEIECTBAMH M HUX
MPUMEHEHHEM.

OK 02. Hcmoas3oBath

B o6nacTv IeHHOCTH HAYYHOTO TIO3HAHHS:

- YMCTH IUIAaHUPOBATHL M BBIMNOJHATH XUMHAYCCKHH

COBpEMEHHbIE ~ cpefcTBa | -  CPOPMHPOBAHHOCTH MHpPOBO33PEHHS, | SKCTIEPUMEHT  (IPEBpALICHUs] ~ OPraHMYECKHX
TIOHCKa, aHaJIM3a U | COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO | BELICCTB IPH HATPEBAHWH, MOJYYCHHE ITUIICHA U
WHTEpIpeTalu pa3BuTHs HayK{ u OOIIECTBEHHOH | M3yYeHHE ero CBOWCTB, KaUeCTBEHHBIC PEaKLMH Ha
nH(popMarImy, U | TIPaKTUKW, OCHOBAHHOTO HA JMAJOTe KYJIbTYD, | albICTHABL,  KpaXxMal,  YKCYCHYIO  KHUCIOTY;
MH(OPMAIOHHBIE CHOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B | JIeHaTypauysi OEJNKOB IpU HarpeBaHMM, IBETHBIC
TEXHOJIOTUX JUISL | TIOJIUKYJIBTYPHOM MHPE; peakiuu OENKOB; IMPOBOJUTH PEAKLMU HOHHOTO
BBITIOJTHEHHS 3amad | - COBEPILECHCTBOBAHHE SI3bIKOBOH u | oOMeHa, ONpeneNsiTh Cpely BOAHBIX PacTBOPOB,
npoeccHOHATBHON YUTATETIbCKOW ~ KyJIbTYphl ~ KaKk  CpEJCTBA | KaueCTBEHHBIC PeakIMu Ha Cyibdar-, KapOoHAT- U
JIESITEIEHOCTH B3aNMOJCHCTBUA MEXIy JIOJbMU W TIO3HAHUS | XJIOPU/A-aHHOHB, Ha KATHOH aMMOHMS, pelarh

MHpa; SKCHEepUMEHTANFHBIE 3a/1a4i 110 TeMaM "Merambr"

- OCO3HAHHEC IICHHOCTU HAY4YHOW nestenbHocTH, | U "Hemeramns") B COOTBETCTBHH C TIpaBUIIAMH

TOTOBHOCTh  OCYIICCTBIATH  TPOEKTHYIO ¥ | TEXHHMKA  OC30MACHOCTH TPH  OOpaIieHNHd  C

HCCIIEI0BATENBCKYIO JISITENbHOCTh | BEIIECTBAMH M JTaOOpaTOPHBIM  00OPYIOBaHHEM;

WHIUBHUIYaJIbHO U B TPYIIIIE; TIPECTABISTH PE3yIBTATHI XUMHYECKOTO

OsnazieHne YHUBEPCATBHBIMA yiIeOHBIMH | SKCTIepUMeHTa B (opMe 3alHCH  ypaBHEHHH

TI03HABATEILHBIMU ICHCTBUSIMU: COOTBETCTBYIOIIMX peakuuid W (OpMYIIHpOBaTh

a) pabota c uH(pOpMAaIUei: | BHIBOMBI HA OCHOBE 3TUX PE3YJIbTATOB;

- BIAJETh HABBIKAMH IOJy4YeHHs WH(OPMAIUH | - YMETh aHAIU3UPOBATH XUMHYECKYIO HHPOPMAIIHIO,

W3 UCTOYHHMKOB DPa3HBIX TUIIOB, CAMOCTOSITENIFHO | TOJy4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CPEACTB

OCYILIECTBILSITh TOMCK, aHallM3, CHCTEMaTH3alluio | MaccoBoW wuHGpopManuu, ceTb MHTepHeT U

W HHTEpHpEeTanyio WHGOPMAalUH pPa3lIUYHBIX | JpYTHUe);

BHZIOB 1 (JOpM IpEICTABICHNS; - YMEThb IIPOBOIHUTH pPACYETHl MO XHMHUYECKUM

- co37aBaTh TEKCTHI B Pa3IMUHBIX opMmartax ¢ | GopmynaM U ypaBHEHHSIM XUMHUYECKUX PEaKIUil C

YYeTOM Ha3HaueHus! MH(OPMAIMM M LEJICBOH | MCIOJIb30BaHHUEM ¢busnueckux BEJINYHH,

ayJUTOpWH, BBIOMpAs ONTHMAIBHYIO (OPMY | XapaKTEpU3YIOLIMX BEUIECTBA C KOJMYSCTBEHHOU

TIPEIICTABIICHNUSI ¥ BU3YJIN3ALNH; CTOpPOHBI: MacChl, 00beMa (HOpMAJBHBIE YCIIOBHS)

- OLCHMBAaTh  JIOCTOBEPHOCTb, JIETHTUMHOCTb | ra30B, KOJMYECTBAa BEIECTBA; HCIIOJIH30BAThH

nH(pOpPMALIMK, €€ COOTBETCTBHE IPABOBBIM M | CHCTEMHbBIC XHMHUUYECKHE 3HAHHS JUIS TPHHATHS

MOPaJIbHO-3THYECKMM HOpMaM; pCLICHNH B KOHKPETHBIX >KH3HEHHBIX CUTYalusX,

UCIIONIb30BaTh CpeJcTBa MH(GOPMALMOHHBIX M | CBS3aHHBIX C BEIECTBAMH U UX IPUMEHEHUEM;

KOMMYHHKALMOHHBIX TEXHOJIOTHH B pELICHHH

KOTHUTHUBHBIX, KOMMYHHKaTHBHBIX u

OpraHM3alMOHHBIX ~ 337ad  C  COOJIOZICHHEM

TpeboBaHMi 3PrOHOMHKH, TEXHUKH

0e301acHOCTH, THUTHEHBI, pecypcocOepeKeHus,

NPaBOBBIX M OTHYECKMX  HOPM,  HOPM

HHPOPMALMOHHON 0E30MTaCHOCTH;

- BJIAJICTh HABBIKAMH PACHO3HABAHHS H

3aIUTbL nH(bOpMaIHy, HMH(OPMAIOHHON

0€3011aCHOCTH JINYHOCTH
OK 04 DddextuBHO - FOTOBHOCTb K CaMOpAa3BUTHIO, | - YMETh IUIAHUPOBATb U BBINOJHATH XUMHUYECKUH
B3aUMO/ICHCTBOBATH U CaMOCTOSITEIILHOCTH CaMOOIIPEIENICHUIO; 9KCIIEpUMEHT  (IpEeBpallleHUs]  OPraHMYeCKUX
paborarh B KOJIJIGKTUBE - OBIIAJICHNE HaBbIKAMHU yueOHO- | BEIIECTB NPH HArpeBaHUH, MOJYYCHHE STHICHA U

1 KOMaHAC

HCCIIeIOBATEIBCKOM, MPOEKTHON U COLIMAIBHOU
JIESITEJIbHOCTH; OBJIAJICHUE YHUBEPCAIbHBIMU
KOMMYHHUKAaTUBHBIMU JE€HCTBUSIMMU:

0) COBMECTHAs ICATCIILHOCTb:

- MOHUMAaTb WU HCHOJb30BaTh MPEUMYILECTBA
KOMaHTHOW ¥ WHAWBHIYATbHON PabOTHL;

- TPUHUMATh LeJId COBMECTHON JIEATEIbHOCTH,
OpPraHMn30BbIBATH U KOOPAMHUPOBATH JleICTBI/ISI
JIOCTIDKEHHUIO: COCTaBISITh IIJIaH JEWCTBUM,
pacrpenensaTh poJM € y4eTOM  MHEHUHU
Y4YaCTHUKOB 06Cy)K)IaTB PEIYIbTATHI
COBMECTHOH paboTHI;

U3y4YEHHE ero CBOMCTB, KAYECTBEHHbIC PEaKIMU Ha
aNMbETUIBl,  KpaxMall,  YKCYCHYIO  KHCJIOTY;
JieHaTypalus OJIKOB IIpU HarpeBaHMH, IBETHbIE
peakiu  OENKOB; IPOBOAWTH PEAKIMH HOHHOTO
oOMeHa, OmpeneNsTh Cpely BOJHBIX PAaCTBOPOB,
Ka4yeCTBEHHbIE PEaKInH Ha CyibdaT-, KapOoHAT- U
XJIOPHU/-aHHOHBI, Ha KaTHOH aMMOHMS; pelarh
JKCTIEpUMEHTAIBHBIENIO  TeMaM  "Mertamisl" U
"Hemeramnsl") B COOTBETCTBUM C TIPaBHIIAMHU
TEXHUKM  O€30MacHOCTH Mpud  OOpamieHud ¢
BEIIECTBAMH M J1TabOpaTOpHBIM  00OPYIOBaHMEM;
TPE/ICTABISITh pe3yNbTaThI XUMHYECKOTO




- KOOPAMHHMPOBATb ¥ BBINOJHATH pPabOTy B
YCIOBUSIX ~ pEalbHOTO,  BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIIATh ITO3UTHUBHOE CTPATErHIECKOe
MOBEACHHE B  PA3NUYHBIX  CHUTYyalusX,
MIPOSIBIIATE TBOPYECTBO BOOOpakeHME, OBITh
MHANUATUBHEIM. OBNajicHNEe YHHBEPCATbHBIMU
PEryJIATUBHBIMU JICHCTBUSIMU:

T') IPUHATHE Ce0sl U IPYTUX JIIOACH:

- TPUHUMATh MOTHBBI M apryMEHTBHI JPYIuX
moneit npu aHaM3e pe3yJIbTaToB
JIeATEeILHOCTH;

- IIpU3HaBaTh CBOE IPaBO W IIPaBO JIPYTUX
JIIOJEH Ha OIIMOKH;

- pa3BHBaTh CHOCOOHOCTh IIOHMMATh MHpP C
TIO3UINH IPYTOTO YEJIOBEKA,;

JKCIiepMeHTa B (opme 3amucu  ypaBHEHHWH
COOTBETCTBYIOIIMX pEakmid ©  (OpMyIHpOBaTh
BBIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB

OK 07 CozelictBoBarh

COXPaHCHHIO
OKpY’KaroIei cpenpl,
pecypcocOepeReHHIO,
NPUMEHATh ~ 3HaHHS 00
HN3MCHCHHUH KJImMmara,
MPUHLMIB]  OepeKIIMBOTO
MPOU3BO/ICTBA,

3¢ HeKTHBHO JEHCTBOBATH B
YpE3BBIUYANHBIX CHTYAIHAX

B 0061acTi SK0IOTHYECKOT0 BOCIIHTAHII:

- c(hOpMHUPOBAHHOCTH 9KOJIOTHYECKOM
KyJIbTYpbl, TIOHUMAaHHE BIMSHUS COIHAIBHO-
SKOHOMHYECKAX TPOIECCOB HA  COCTOSHHE
MIPUPOAHON W CONMANBHON Cpembl, OCO3HAHHE
ro0abHOTO  XapakTepa  AKOJIOTHYECKUX
pobiem;

- IUIAHUPOBAHWE W OCYIIECTBICHUE JCHCTBUI B
OKpY’Kalollel cpelie Ha OCHOBE 3HAHUS IleJiei
YCTOWYHBOIO pa3BUTHUSA YEJIOBEUECTBA;

- AKTUBHOE€ HEIIPUATHC }leﬁCTBI/IH, MMPUHOCAIINX
BpEJl OKpYKarollen cpene;

- YMEHHE IpPOTHO3MPOBaTh HEOIArONPHATHBIC
SKOJIOTHIECKUE TIOCICCTBHS TIPEIIPHHIMACMBIX
JEHCTBUI, MPeNOTBPALLATh UX;

- pacuimpeHue OIIbITa JACATCIIBHOCTHU
9KOJIOTHUYCCKOM HAIpaBJICHHOCTH;
- OBJIaZICHUC HaBbIKaMH yqeGHo—

HCCIIEIOBATENbCKOM, IMPOEKTHOM W COLMAIbHOM
JICATEIILHOCTH;

- cdhopMHpOBaTh TPEICTABICHUSA: O XHMHYECKOH
COCTABILIIOIIEH E€CTECTBEHHOHAyYHOM  KapTUHBI
MHpa, pOJI XUMHH B TIO3HAHHUH SBJICHUI TPHPOIFI,
B (opMHpOBaHMM MBIIDICHUS H  KYJIBTYPHI
JIUYHOCTH, €¢ (YHKIMOHAJIBHONW TPAMOTHOCTH,
HEOOXOMMOM ISl PEHICHUS MPAaKTHYCCKUX 3a]ad
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 3/I0POBBIO M TIPUPOTHOM CPEIE;

- yMeTh CcOONIIOAaTh TpaBWIa  OKOJOTUYCCKU
LIEJIECO00Pa3HOTO TOBEACHUS B OBITY W TPYHOBOU
JICSTEITHHOCTH B TEJIIX COXPAHECHISI CBOETO 3[I0POBbS
U OKpYXKamolled TPHUPOAHONH Cpembl, YYHUTHIBATH
OMACHOCTh BO3ICHCTBHS HA JKUBBIC OPTraHH3MEI
ONpeZeTCHHBIX ~ BEIIECTB,  IOHUMAas  CMBICIT
THOKa3aTems MIpeAEIbHON JIOITYCTUMOM
KOHIIEHTpall1H;

K 1.1 Ymers aHaIM3UPOBATh TpeOOBaHMs | - YMETh YUTaTh 13, MHCTPYKIHH, METOAMYECKHUE
TEXHUYIECKOTO 3a[aHusL. PEKOMEHIALNH IIPHU BBIOJHEHUH J1A00PAaTOPHBIX,
3HaTh HOMEHKJIATypy HEOPraHWYeCKMX M | MPAaKTUYEeCKUX 3a/JaHui, pelIeHne MPaKTHKO-
OpPraHMYEeCKHUX BEUIECTB; TPeOOBaHMS OXpaHbI | OPUEHTHPOBAHHBIX 33JaHUI U KEHCOB
TpyZaa, HOXAPHOM, [IPOMBIIIUIEHHOH,
9KOJIOTHUECKOH 0€30IacHOCTH

K 2.1 VYmers! - YMETb HCII0JIb30BATh HaUMEHOBAHHUS

- HUCIONB30BaTb ~ METOABI U IIPUEMBI
(opmanm3anmu 3a1ad;

- HUCIONB30BaTb ~ METOABI U IIPUEMBI
aIITOPUTMU3ALIMH IIOCTABIEHHBIX 33/1a4;

- HCHOJIb30BaTh MPOrPaMMHBIE MPOIYKTHI TS
rpahIecKoro 0TOOpasKeHHs AITOPUTMOB;

- yMEHHE YCTAHABIMBAaTb CBSI3U MEXIY
CTPOEHHUEM aTOMOB U MOJIEKYJI U UX CBOMCTBAMHU;
- YMEHHE pellaTb NPAKTUKO-OPUEHTUPOBAHHBIE
3aayl C INPUMEHEHUEM 3HAHUN alIropuTMOB
PpeLLIEeHNUS;

- YMEHHME COCTABISTH AITOPUTMBL PELICHUS
TEOPETUYECKUX U IIPAKTUYECKUX 331a4;

- yMEHHE TMpPaBWIBLHO O(OPMISTH OTYETHI O
BBITIOJTHEHNH JTA0OPATOPHBIX paboT;

- 3HaHUE U YMEHHE IIOCTPOEHHMs JIOTMYECKHX
CX€M, IOKa3bIBAIOLIUX B3aUMOCBSI3U MEXIY
KIIACCaMM  BEHIECTB, MEXIy CTPOECHHEM U
CBOMCTBAMH, MEXJy CBOHCTBAMH M CIIOCOOaMH

XUMHUYECKUX  COEAMHEHHH  MEXIYHapOJHOTO
COI03a TEOPETUUYECKOW M NPHUKIAJHOW XUMHUU HU
TPUBHUAJIbHBIE Ha3BAaHUS BAXKHEHIIUX BELLECTB;

- yMeTb  YCTaHaBIMBaTh  IPHUHAJJIEKHOCTDH
HU3YUYEHHBIX HEOPraHMYEeCKHMX M OpraHu4ecKux
BELLECTB K OIpENEICHHBIM KilaccaM U TpynraM
COEMHEHUH, XapaKTepu3oBaTh HX COCTaB U
Ba)KHEHIIINE CBOMCTBA,

- BIIAJCTh CHUCTEMOM XHMMHUYECKHUX 3HAHUKU
(XMMUYEeCKUH DJIEMEHT, aTOM, HOH, MOJICKYIa,
BaJICHTHOCTD, 3JIEKTPOOTPULIATETBHOCTb,
(yHKIMOHATBHAS TPYIINA, PagUKall, HU30MEPHs,
HU30MEpPBI, MOHOMEp, TIOJUMEp, CTPYKTYpHOE
3BEHO, KpUCTAJIIMYECKass  pEeIIeTKa, THUIIBI
XUMHUYECKUX PpEeaKIHi, pacTBOp, 3JIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, 3JIEKTPOJINTHYECKAS
JHUCCOLIMAIINSA,  OKHCIMTEIb, BOCCTaHOBHUTEIIb,
CKOpPOCTh XHMMYECKOM peakluy, XUMHUYECKOe
paBHOBECHE), TEOPUHU U 3aKOHBI, 3aKOHOMEPHOCTH,
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(oOmacTsiMM) TPUMEHEHHS C WCIHOJIB30BAHUCM
MPOTPAMMHBIX TPOAYKTOB U1 TPAPHISCKOro
0TOOpaKEeHUST,

- MPUMEHATh CTaHAAPTHBIC AITOPUTMBI B
COOTBETCTBYIOMINX 00IACTSIX;
- TPUMEHSATh MHCTPYMEHTAPUI IUIS CO3MAaHHs U
aKTyaJIM3allysi KCXOAHBIX TEKCTOB MPOIrPamMM;
- JIOKYMEHTHPOBATh IPOU3BCIICHHBIC JICHCTBU,

BBISIBJICHHBIE  NPOOJIEMBI M CIOCOOBI  UX
YCTpaHEeHuS;

3HaHus:

- METOApl ¥ TpUEeMbl (popMaTH3alMUd |

AJITOpUTMU3AlINU 3a/1a4.

CHMBOJIMYECKHUH SI3bIK XMMHUH, (aKTOJIOIMYECKUE
CBEICHUSI O CBOMCTBAaX, COCTaBe, IMOIYYECHHH H
6e3omacHOM UCTIONIb30BaHUN BaKHEHIITNX
HEOPraHMYECKUX M OPTraHWYECKHUX BEUIECTB B
OBITY U MPAKTUUECKOH JEATEIFHOCTH YEIIOBEKa,

- YMEHHE pelaTh NPaKTUKO-OPHEHTHPOBAHHbIC
TCOPETHIECKUE 3aJaHus Ha CBOWCTBA, COCTaB,
MoJy4eHHe U 0e30IacHOe MPUMEHEHHE BEIECTB B
MIPAKTUYIECKOH 1eSTeTbHOCTH




2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HOH padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O0Bem 00pa3oBaTeJIbHOM MPOrpaMMbI Y4eOHOM TUCIATIIHHbI 34
OcHoBHOe coaep:xaHue 28
BT. U..

TEOpETHUECKOe 00yUueHue 12
PAKTUYECKHUE 3aHSITUS 10
nabopaTtopHbIe pabOTHI 6
IIpodeccrnonaIbHO OPUEHTHPOBAHHOE COAEPKAHME 6
BT. U.:

TeopeTudecKoe o0ydyeHue 2
IIPAKTUYECKUE 3aHATUS 4
IMpomexxyTounas atrectamus (1uddepeHHPOBAHHDII 3a4eT) aa




2.2. TemaTu4yecKMid IJIAH U COAEPKAHUE YUe€OHOI JUCHUIINHBI

Koabl 001X KoMIeTeH il
(ykazaHHbIX B pa3aede 1.2) u

JHYHOCTHBIX
HaumenoBanue Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHu3anuM JAesiTeJIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3aesioB U TeM o0yuyarmuxcst B Yyacax NMpeIMeTHBIX pPe3yJabTaToOB,
¢GopMHPOBAHUIO KOTOPBIX
CIOCOOCTBYET JIEMEHT
NMPOrpamMMbl
1 2 3 4
Paszngen 1 OCHOBBI CTPOEHMS BellecTBA 4
Tema 1.1. CtpoeHue aTOMOB XMMHMYECKHMX 3JI€MEHTOB M MPUPOIA XUMUYECKOH CBSI3H. 2 JIPO4, JIP13, JIP14, OK 1, OK
Jlekyuonnoe 3anamus. 2,0K4,0K7
CoBpemeHHasi MOJIeNIb CTpOeHUsT atoMa. CUMBOJIMUYECKUN SI3BIK XUMHHU. XUMHYECKHIMA
AJIEMEHT. OnexTpoHHas KoH(urypamus artoma. Krnaccudukamms XAMHYECKUX 1
9JIEMEHTOB (S-, P-, d-31eMenThI). BaneHTHBIC 3/IeKTPOHBL. BaleHTHOCTh. DIeKTpOHHAS
NpUpPO/Ia XUMHUYECKON CBSI3U. DJIEKTPOOTPULIATENIBHOCTh. BHIbI XUMHUYECKON CBSI3U
(KOBaJIeHTHAsI, HOHHAS, METAJUTMYECKAs, BOJOPOHAsS) U CIIOCOOBI ee 00pa3oBaHusl.
IlIpakmuueckoe 3anamus
Pemenne 3amanmii Ha HCHONB30BAHME XHWMHYECKOM CHMBOJIMKA U Ha3BaHUU
COCAMHEHUII 10 HOMEHKIAType MEXIYHapOJHOTO COH03a TEOPETUYECKOHM W
MIPUKJIATHOM XMMUHW ¥ TPUBUAIBHBIX HA3BAHUM JIJIS1 COCTABJICHUS] XUMHUYECKUX (POpMyIT
JIByXaTOMHBIX COENUHEHUH (OKCHIIOB, CYAb(HIOB, THAPUAOB W T.I.) U JPYTUX 1
HEOPTraHWYECKUX COCTMHEHHUH OT/IEIHHBIX KJIACCOB.
[IpakTuueckue 3alaHusi HAa YCTAaHOBJICHHE CBSI3€M MEX]y CTPOCHHEM aTOMOB
XUMUYECKUX DJIEMEHTOB M TEPHOIUYECKHM H3MEHEHHUEM CBOMCTB XUMHUYECKHUX
AJIEMEHTOB M HUX COEIMHEHHMH B COOTBETCTBUU C ToJjiokeHHeM llepuonuueckoit
CHCTEMBI.
Tema 1.2. Iepunonnueckuii 3axkon u Tadumua /I.U. MenpneieeBa 2 JIP04, JIP13, JIP14, OK 1, OK
Ilpakmuueckoe 3anamue. 2
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Koapl 001ux koMneTeHuuii
(yxa3aHHbIX B pa3jaene 1.2) u

JMYHOCTHBIX
HauMmeHnoBaHnue Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH O0beMm MeTanpeIMeTHbIX,
pa3esioB U TeEM 00y4arouuXxcs B Yyacax NnpeJAMeTHbIX Pe3yJbTATOB,
(popMupoBaHHI0 KOTOPBHIX
CIOCOOCTBYET 3JIeMEHT
NMPOrpamMMbl
[Tepuoanueckas cucrema xumuueckux snemeHToB J[.M. Menneneepa. Dusndeckuit 2,0K 4, OK 7
cmbicn [lepuonuueckoro 3akona JI.M. MenzaeneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOICTB XMUMHYECKHX DJIEMEHTOB, 00pPa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEILECTB B
COOTBETCTBHM C TIOJIOKEHHEM XHMHYECKOro 3jeMeHTa B [lepmomudeckoil cucreme.
MupoBo33peHyeckoe W HayyHoe 3HadeHue Ilepuoguueckoro 3akona J[.M.
MenpneneeBa. Ilpornosst JI.M. MenneneeBa. OTKpBITUE HOBBIX XUMHYECKHX
3JICMEHTOB.
Pemmenre npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI Ha XapaKTepHU3aIUIO
XUMUYECKMX  JJIEeMEHTOB  «MeTauimdeckue /  HEMETAJUIMUSCKUE  CBOMCTBA,
AIIEKTPOOTPULIATETTBHOCTh M CPOJICTBO K JJIEKTPOHY XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBUE C MX 3JIEKTPOHHBIM CTPOCHHEM M TOJOXKEHHEM B IMEPUOAMYECKON
cucTeMe XuMHudeckux aineMeHToB J[.M. Menaeneeay.
Pa3znen 2 XuMHYeCKHE peaKkunu 7
Tema 2.1. Tunbl XMUMHYECKHX peaKkiuii 4 JIP04, JIP13, JIP14, OK 1, OK
Jlekuyuonnoe 3anamusn 2,0K 4, OK 7
Knaccudukanus U TUMBI XUMHUYECKHUX PEAKIUMH € y4acTHEM HEOPraHUYECKHX
BEIIIECTB.
CocrapnieHre ypaBHEHHUI peakiuil COeIMHEHMS, Pa3I0KeHUs, 3aMeIIeHus, OOMEHa, B
T.4. peaKI1ii TOPEHUs1, OKUCIIEHUS-BOCCTAHOBIICHUSI. 9

YPaBHeHI/ISI OKHCIICHHS-BOCCTaHOBNIEHHMA. (CTelleHp OKucieHus. OKHCIHTEh U
BOCCTAHOBUTCIIb.

CocraBiieHre 1 YpaBHUBAHUC OKHCIHUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ MCTOJI0M
SJICKTPOHHOI'O Oamanca. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIC p€akunu B TIPUPOIL,

IMMPON3BOACTBCHHBIX MPOLECCaX U KUSHCACATCIIbHOCTH OPraHU3MOB
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Koapl 001ux koMneTeHuuii
(yxa3aHHbIX B pa3jaene 1.2) u

JIMYHOCTHBIX
HanmenoBanmue Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH O0bem MeTanpeIMeTHbIX,
pa3aesioB U TeM o0yvyarumuxcst B yacax NpeJIMeTHBIX Pe3yJbTaTOB,
(popMupoBaHHI0 KOTOPBHIX
CIOCOOCTBYET 3JIeMEHT
NMPOrpamMMbl
Ilpakmuueckoe 3anamue.
KomuuectBennbie oTHOMICHH B XUMHUU. OCHOBHBIC KOJWYECTBEHHBIC 3aKOHBI B
XUMHUM M pacyeThl MO YpPaBHEHUSIM XMMUYECKUX peakuuil. Monp Kak enuHuLa
KOJIMYECTBa BeliecTBa. MossipHasi Macca. 3aKOHBI COXPAHEHUSI MacChl M SHEPTHH. 2
3akoH ABorajipo. MossipHblii 00beM ra3oB. OTHOCHTENbHAS TNIOTHOCTh Ta30B.
Pacuersl mo ypaBHEHUSM XUMHUYECKHX PEaKIUd C HCIOJIH30BAHUEM MAaCCHI,
o0bema (HopMaJbHbIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTRA.
Tema 2.2 JIEKTPOJIMTHYECKAS IUCCOIUAIIMS U HOHHBIH 00MeH 3 JIP04, JIP13, JIP14, OK 1, OK
Jlekuyuonnvle 3anamusn 2,0K 4, OK 7
Teopust anexTponuTuueckor nuccouuanyu. MoHbL. DNeKTpOIUTHI, HEIIEKTPOJIUTHI.
Peakiuun wmonHoro oOmena. CocTaBieHHE peaklMii HMOHHOTO OOMeHa IMyTeM 1
COCTABJICHUS MX TOJIHBIX M COKPAIICHHBIX HOHHBIX ypaBHEHMA. KHUCIOTHO-OCHOBHBIE
peakiyy. 3a1aHus1 Ha COCTaBJIEHUE HOHHBIX PEAKIINN.
Jlabopamopnan paooma
THIBI XUMHUYECKUX PEAKIIUH.
HccenenoBanue THUNOB M NMPU3HAKOB XMMHUYECKMX peakiui. [IpoBenenue peakuuil 2
MOHHOTO OOMEHa, OmpeAeNieHue Cpeabl BOTHBIX pAcTBOPOB. 3a/laHusi Ha
COCTABJICHUS] HOHHBIX PEAKIIAMN.
Pasnea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELIEeCTB 5
Tema 3.1 DU3NKO-XMMHUYECKHE CBOIICTBA HEOPTaHMYECKUX BelleCTB 5 JIPO4, JIP13, JIP14, OK 1, OK
Jlekyuonnoe 3anamue. 2,0K 4, OK 7
Meramel. OOmme Qusnueckne W XUMHYECKHE CBOWMCTBa MeTauioB. (CHocoObI 9

MOJIyUCHU. 3HaueHre METAJIOB M HEMETAJLIOB B npupoaAc U KU3HCACATCIIBHOCTU
YCJIOBCKA U OPraHU3MOB. KOppO3I/I$I MCTAJJIOB: BUJbBI KOPPO3UH, CIIOCOOBI 3alllUThI
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux koMneTeHuuii
(yxa3aHHbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeAMeTHbIX,
NpeIMeTHBIX pPe3yJbTaTOB,
(popmMupoBaHUI0 KOTOPBIX
CIOCOOCTBYET 3JIeMEHT
NPOrpamMMbl

METAJIJIOB OT KOPPO3HH.
Hemeramumer. OOmume gu3ndeckue U XUMHUYECKAE CBOMCTBA HEMETAUIOB. THITMUYHBIC
cBorictBa MetayuioB 1Y— Yl rpynn. Knaccudukanus v HoMeHKIaTypa coequHeHUN
HemeTaioB. KpyroBopoThl OMOTEHHBIX AJIEMEHTOB B IIPUPOJIC.

XUMHYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPraHMYCCKHUX BEINECTB (OKCHJIOB,
THJIPOKCHIOB, KHCIIOT, COJICH | JIp.). 3aKOHOMEPHOCTH B U3MCHEHHH CBOMCTB TIPOCTHIX
BEILIECCTB, BOJOPOIHBIX COCAMHEHHUM, BBICIIIMX OKCHJIOB U THIPOKCHIOB

Ilpakmuueckoe 3anamue

CocraBiieHue ypaBHEHMM XMMUYECKHX PEAKIMM C y4acTUEM IPOCTBIX M CIIOKHBIX
HEOPraHWYEeCKUX BEIIECTB: OKCHIOB METAUIOB, HEMETAUIOB U  aM(OTEPHBIX
9JIEMEHTOB; HEOPraHMYECKHX KHCJIOT, OCHOBaHMM M aM(OTEpHBIX T'HJIPOKCHUIIOB,
HEOPraHWYECKUX COJIEHN, XapaKTEPU3YIOINX X CBOMCTBA.

Pemienue NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOMCTBA U
IOJIy4YEeHUE HEOPTraHNYECKUX BEILECTB.

Jlabopamopuaa paboma

Pemienne skcriepuMEHTaIbHBIX 337a4 IO XMMHYECKMM CBOMCTBAM METAJIIOB H
HEMETAJUIOB, II0 PACIO3HABAaHUIO W TMONYYEHHMIO COEIMHEHUN METalIOB M
HEMETAJUIOB.

WnenTudukanyss HEOPraHMYeCKHX BEIECTB C HCIONb30BaHUEM HX (PHU3HKO-
XUMUYECKUX CBOMCTB, XapaKTEpHbIX KayeCTBEHHBIX peakuuil. KadecTBeHHBbIE
peakiuu Ha cyiabgaT-, KapOOHAT- U XJIOPHJI-aHUOHBI, HA KATHOH AMMOHHSI.

Pasznea 4

CTpoeHue M CBOICTBA OPraHUYeCKUX BellecTB

Tema 4.1.

Knaccudukanus, crpoeHre 1 HOMEHKJIATypa OPraHM4YeCcKUX BelecTB

JIP04, JIP13, JIP14, OK 1, OK

13




HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux koMneTeHuuii
(yxa3aHHbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeAMeTHbIX,
NpeIMeTHBIX pPe3yJbTaTOB,
(popmMupoBaHUI0 KOTOPBIX
CIOCOOCTBYET 3JIeMEHT
NPOrpamMMbl

Jlekyuonnoe 3anamus.

[Ipenmer opranryeckoi XuMUH. MeCTO 1 3HAUEHUE OPTraHNYECKON XUMUU B CUCTEME
€CTECTBEHHBIX HaYK.

XHUMHYECKOE CTPOEHHUE KaK MOPSAOK COSAMHEHHUS ATOMOB B MOJIEKYJIE COIVIACHO MX
BaJICHTHOCTH. OCHOBHBIE ITOJIOKEHUSI TEOPUU XMMHUYECKOTO CTPOEHHSI OPraHUYECKUX
coenuHeHnit A.M. ByTtiepoBa. YriaepoiHblii CKEJET OpraHMYeCKON MOJICKYJTbI.
3aBHCHUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOTO CTPOECHUS MOJIeKYIl. M3omepust u
HU30MEpBI

[Tonsitue o ¢yHkunoHanbHOM rpymnme. Paaukan. IlpuHimnel  knaccudukarmu
OpPraHMYECKHUX COCIMHEHHMH. MexayHapoaHas HOMEHKIAaTypa W IPHUHIMIIBI
HOMEHKJIaTyphl OpraHndeckux coeauHeHui. IlonsTHe 00 a3zoTocozep:kamux
COCIMHEHUSX, OMOJOTMYECKUX AaKTUBHBIX BEIECTBAaX, BBICOKOMOJIEKYIISIPHbBIE
COCIMHECHMUS.

Ilpakmuueckoe 3anamue

Homenxknarypa OpraHu4eCcKUX COCIMHEHUI OTJIENBbHBIX KJIaCCOB
(HaCBILIICHHBIE, HEHACBIIICHHBIE M apOMaTHYECKHUE YIIIEBOJIOPObL, CIUPTHI,
(eHOMbI, anbAeruibl, KETOHBI, KapOOHOBbIE KHCIOTHI U Ap.) CocTaBleHHE MOJIHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (DOPMYJT OpTaHUYECKUX BEIIECTB OTJCIHHBIX KJIACCOB,
UCIIONb3ysl WX Ha3BaHUA 1O CHUCTEMAaTMYECKOM HOMEHKJaType. Pacuersl
npocteimed (GopMyNbl OPTAaHHMYECKOM MOJICKYJIbI, HMCXOJs W3 DJIEMEHTHOTO
coctana (B %).

2,0K4,0K7,1IK 2

Tema 4.2.

CaoiicTBa OpraHM4ecKux coeIMHeHuil

Jlekyuonnoe 3anamue.
DUBHKO-XMMUYECKUE CBOMCTBA OPraHMYECKHX COEJIMHEHUW OTIIEIbHBIX KJIACCOB

JIP04, JIP13, JIP14, OK 1, OK
2,0K4,0K7
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux koMneTeHuuii
(yxa3aHHbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeAMeTHbIX,
NpeIMeTHBIX pPe3yJbTaTOB,
(popmMupoBaHUI0 KOTOPBIX
CIOCOOCTBYET 3JIeMEHT
NPOrpamMMbl

(ocoOeHHOCTH Ki1acCU(UKALMKM U HOMEHKJIATYphl BHYTPH KJIacca; FOMOJIOTHYECKUN
psan u obmast popmyna; u3oMepHs; (pU3NYeCKHe CBOWCTBA; XMMHUYECKHE CBOWCTBA,
CIOCOObI OMyYeHUs):

— IMpeJieTbHbIE YIIIEBOJAOPOAbL. ['opeHne Merana Kak OJJUH U3 OCHOBHBIX HUCTOYHUKOB
TeIla B MPOMBILUIEHHOCTH W ObITy. CBOMCTBA IPUPOIHBIX YIJIEBOAOPOIOB,
HaXO0X/IEHUE B IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HeIpeZeNbHbIe U apoMaTHdeckue yrieBofopoasl. llomumepusanus sTuaeHa Kak
OCHOBHOE€ HaIpaBJIEHUE €ro MCIOIb30BaHUS. ['OpeHHe aneTuiieHa Kak HMCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJISl CBApPKHU U PE3KH METAJLIOB;

— KHCJIOPOJCO/EpKALIME COECAMHEHHUs (CIUPTBI M TPOCTbie APUPBI, (EHOIIB,
aITbJIETHIbl U KETOHBI, KapOOHOBBIE KHUCIOTHI M MX Mpou3BojHbIE). [IpakTHueckoe
IIPUMEHEHUE 3TWIECHIJIMKOMS, TiuiepuHa, ¢enona. [IpuMenenue ¢opmanbaeruia,
aleTanb/Ieru1a, YKCyCHOW KUCIOThl. Mblla Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT.
Morommume cBo¥cTBa MBIIA;

— a30TcofepKallie  COeIMHEHMs (aMUHBI W aMUHOKHCIOTBL,  O€NKH).
BoicokomonekynsipHble coeAMHEHHUs. MoHoMep, MOoNUMep, CTPYKTYPHOE 3BEHO.
[Tomnmepuszanuss >TWIEHA KaKk OCHOBHOE HAIPABIEHUE €ro HCIOJIb30BaHUS.
I'eHeTnyeckas CBsI3b MEXY KJIacCaMU OPraHUYECKUX COECIMHEHHH.

Ilpakmuueckoe 3anamus

CBolicTBa OPraHMYECKHX COEAMHEHHUM OTACIBHBIX KJIACCOB: IMpPEIEIbHbIE,
HEeNpeeNbHBIE U apOMATUUECKUE YTIIEBOJAOPOIbI, CIIUPTHI U (DEHOIBI, KAPOOHOBHIE
KUCJIOTBI W J3QUPBI, aQIbACTUABI W KETOHbI, aMHUHBI M aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE  COCAMHEHUsS. 3aJaHusi Ha COCTABJICHHE YpaBHEHUU
XAMHYECKUX PEAKIUH C Y4aCTUEM OPraHWYECKUX BEHIECTB HAa OCHOBAHHM HX
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux koMneTeHuuii
(yxa3aHHbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeAMeTHbIX,
NpeIMeTHBIX pPe3yJbTaTOB,
(popmMupoBaHUI0 KOTOPBIX
CIOCOOCTBYET 3JIeMEHT
NPOrpamMMbl

COCTaBa U CTPOCHHUS.
CocraBieHHE CXEM peaklMi, XapaKTepU3yIOUIMX XUMHYECKHE CBOMCTBA
OpPraHUYECKUX COEIMHEHUH OTAENbHBIX KJIACCOB, CIOCOObI MX TIOJIyYeHHUsS H
Ha3BaHUE OPraHUYECKUX COCAUHEHUN II0 TPUBHUAIBHOM WM MEXAYHAapOIHOU
CUCTEMATUYECKON HOMEHKIIATYpE.

Pemrenne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA
OpPraHMYECKUX COCAUHEHUN OTIEIbHBIX KJIACCOB.

JlabopaTopHasi padora

«[IpeBparienuss OpraHMYeCKUX BEIIECTB IPU HATPEBAHUM.

IlonyyeHnue HSTHiIEHa M HM3yYEHUE €ro CBOMCTB. MOJEIMpPOBAHHE MOJIEKYNI H
XMMHUYECKHX MPEeBPALICHUH Ha IPUMEpE ITaHa, STHIIEHA, alleTUIIeHA U JIp.

Tema 4.3.

NpenTnduxkanus opraHnyecKux BelecTs, UX 3HAYeHHe U IPUMEHeHne B
OBITOBOI U MPON3BOACTBEHHOM 1eATEJIbHOCTH YeJIOBEKA.

Jlekyuonnoe 3anamue.

buooprannyeckue coenuHenus. Ilpumenenre u Ouojoruyeckas poyib YrileBOJOB.
OkuclieHHe VYriaeBOJAOB — HWCTOYHUK DSHEPrUU KHUBBIX opranu3mMoB. OOmactu
npUMEHeHHs aMUHOKHUCHOT. [IpeBparnenuss O€IKOB TMHIM B OpraHU3ME.
buonornveckue Qynkuun OenkoB. buonornyeckne ¢yHkmmu xkupoB.  Ponb
OpraHMYeCcKOM XUMHH B PEeLIeHUH po0sIeM MUILEBOi Oe30MacCHOCTH.

Ponb oprannueckoil XuMuM B pelIeHUN MpoOsieM SHepreTndeckoi 0e30rmacHoOCT, B
pPa3sBUTHM MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTe€pHaJiOB, HOBBIX HWCTOYHUKOB SHEPIHU
(anbTepHATUBHBIE HCTOYHUKU YHEPTUH).

OnacHOCTh BO3ACUCTBHUS HA JKUBBIE OPTaHU3MbI OPraHUYECKHUX BEIIECTB OTJIEIbHBIX
KJIACCOB, CMBICII TIOKA3aTeNs MPEIEIbHO JOMYCTUMOM KOHIIEHTPAIUH.

JIP04, JIP13, JIP14, OK 1, OK
2,0K4,0K7
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Koapl 001ux koMneTeHuuii
(yxa3aHHbIX B pa3jaene 1.2) u

JIMYHOCTHBIX
HauMmeHnoBaHnue Coaep:xkanue yueOHOro Matepuasia u GopMbl OPraHU3aNMNN J1eSITeILHOCTH Oobem MeTanpeIMeTHbIX,
pa3aesioB U TeM 00yvyaruuxcsi B yacax NnpeIMeTHBIX Pe3yJbTaTOB,
(opMHUPOBAHUIO KOTOPHIX
CIOCOOCTBYET 3JIeMEHT
NMPOrpamMMbl
Paznen S. Kunernyeckue ¥ TepMoAMHAMHMYECKHE 3aKOHOMEPHOCTH IPOTEKAHHUSI XUMHYECKHX 2
peaxkimii
Tema 5.1 CkopocTh XMMHYECKHX peakiuii. XuMHYecKoe pABHOBECHE. 2 JIP04, JIP13, JIP14, OK 1, OK
JIeKIIMOHHOE 3aHATHE 2,0K4,0K7,IIK 1
CKOpOCTh  peakiluM, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX (PAKTOPOB: TMPHPOJIBI
pEarupyrommx BeIIECTB, KOHIEHTPAIlMM pPEarupyronux BELIECTB, TEMIIEPaTyphbl
(mpaBmwno  Banut-T'odda), rmmmomamm  peakMoHHOH  MOBEPXHOCTH,  HAIMYHS
Karanu3atopa. TemnoBble 3PGEKTHl  XUMHUYECKHMX  peakuuid. OKk30- U 1
SHIOTEPMUUYECKHE PEAKIIIH.
OOpatuMocTh peakiuid. XUMHYECKOE paBHOBECHME M €ro CMEIIEHUE TIOJ
JNEUCTBUEM Pa3IUYHBIX (PAKTOpPOB IS CO3AAHUS ONTHUMAIBHBIX  YCIOBUU
MpOTeKaHus XuMHUIecKux mporeccoB. [Ipuniun Jle aTtenbe.
IlIpakmuueckoe 3anamue
Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUN HA aHAINU3 (AKTOPOB, BIUSIOIINX
Ha U3MEHEHUE CKOPOCTH XUMHUYECKON pEeaklMH, B T.4. C MO3ULUNA 3KOJIOTMUECKH
1EeJIECO00Pa3HOTO TOBEJACHUS B OBITY U TPYIAOBOM JEATEIHHOCTH B LETAX 1
COXPAHEHHUsI CBOETO 37J0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEBI.
Pemienne mpakTHKO-OpUEHTUPOBAHHBIX 33/laHWN Ha NMpUMeHeHne mnpuHimna Jle-
[[Tatenbe mist HAXOXACHUS HAMPABJICHHUS CMEIICHUS PaBHOBECHS XUMHUYECKOH
peakiuu 1 aHaian3 GakTOpoB, BIUSIOMIUX HA CMEIICHHE XUMHYECKOTO PABHOBECHSI.
Pa3ne 6 PacTBOpBI 2
Tema 6.1. IlonsiTue 0 pacTBopax 1 JIP04, JIP13, JIP14, OK 1, OK
Jlekyuonnoe 3anamus. 1

17




Koapl 001ux koMneTeHuuii
(yxa3aHHbIX B pa3jaene 1.2) u

JIMYHOCTHBIX
HaumeHnoBanue Coaeprxanue yueOHOro Mmarepuasia u GopMbl OPraHM3anMH 1esITeIbHOCTH O0bem MeTanpeIMeTHbIX,
pa3aesioB U TeM o0yvyarumuxcst B yacax NpeJIMeTHBIX Pe3yJbTaTOB,
(popmMupoBaHUI0 KOTOPBIX
CIOCOOCTBYET 3JIeMEHT
NMPOrpamMMbl
PactBopenne  kak  ¢Qusuko-xumuueckuid mporecc. PactBopbl.  CrocoObl 2,0K4,0K7
IPUTOTOBJIEHUsI  pacTBopoB. PactBopuMmocTh. MaccoBasi 10551 pacTBOPEHHOI'O
BemecTBa. CMBICH TMOKa3aTeiass MPEeAesIbHO JOMYCTUMOW KOHILIEHTPALUU U €ro
HCIIOJIb30BAaHUE B OLIEHKE IKOJIOIMYECKON 0€3011aCHOCTH.
[IpaBuiia 3KOIOTUYECKH II€IECOO0Pa3HOr0 TMOBEACHUS B OBITY U TPYAOBOM
JESITEIbBHOCTH B LIESX COXPAHEHMsI CBOETO 3/I0POBBS M OKPY’KaIOLIEH MpUpOJHON
Cpebl; OaCHOCTh BO3ACHCTBUS HA AKUBbIE OPraHU3Mbl ONPEICICHHBIX BELIECTB.
Pemenne  mpakTUKO-OPMEHTHUPOBAHHBIX pPACUETHBIX 3aJaHUM Ha pPacTBOPHI,
UCIOJIb3yeMble B ObITOBOM U MPOU3BOJACTBEHHOMN JEATEIHOCTH YEIOBEKa.

Tema 6.2. HccnenoBanue cBOMCTB paCTBOPOB 1 JIP04, JIP13, JIP14, OK 1, OK
Jlabopamopnaa paboma 2,0K4,0K7
«IIpuroroBiieHne pacTBOPOB»

[TpuroroBneHue pacTBOPOB 3aJaHHOH (MaccoBOl %) KOHIEHTpaLuH ( C IPaKTUKO- 1
OpPUEHTUPOBAHHBIMU BOIIPOCAMHM) U OTIPEIETIEHUE CPEbl BOJIHBIX PACTBOPOB.
Penienue 3a1a4 Ha IPUTrOTOBIEHUE PACTBOPOB.
Paznen 7 Xumus B ObITY M IPOM3BO/ICTBEHHOM 1eATeJIbHOCTH YeJI0BeKa 6
IIpodeccnonaIbHO OpMEHTHPOBAHHOE COJIeP:KAHME

Tema 7.1. Jlekyuonnoe 3anamue. JIP04, JIP13, JIP14, OK 1, OK
Hoselimye n0CTHXKEHMS XMMHUYECKOM HAayKM M XMMHYECKOM TexHosoruu. Poib 2,0K4,0K7,1IK 1.1, TIK 2.1
XUMHA B 00ECHEYeHHM HKOJIOTHUECKOW, DSHEpreTMYecKOM M MHIIEBOU 2
0e30MacHOCTH, pa3BUTUU MenuuuHbL. [IpaBuia moucka M aHamm3a XUMHUYECKOMN
nH(GOPMAIIUU U3 PA3ITUYHBIX HCTOYHHUKOB.

Ilpakmuueckoe 3anamue. 4

ITouck u aHamm3 KeMCOB O IMPUMCHCHUN XUMHNYCCKHUX BCHICCTB U TEXHOJIOTHH C
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Koapl 001ux koMneTeHuuii
(yxa3aHHbIX B pa3jaene 1.2) u

JIMYHOCTHBIX
HanmenoBanmue Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH O0bem MeTanpeIMeTHbIX,
pa3/1esioB U TeM o0yuaromuxcst B Yacax NpeIMeTHBIX pPe3yJbTaTOB,

(popMupoBaHHI0 KOTOPBHIX
CIOCOOCTBYET 3JIeMEHT
NMPOrpamMMbl
yueToM Oyaymieil mpodeccHOHANbHON IESTENbHOCTH IO TeMaM: CTPOUTEIbHBIC
MaTcpHralibl, KpaCkKu, CTCKJII0, MAaTCPUAJIbL IJId SJICKTPOHUKU U T.[.
3amuTa: [IpeacraBneHue pe3ynbTaToB peIlICHUS KEcOB B (opMe MHHH-TOKIAAA
IIPE3CHTALACH.
ITpomexxyTounas arrectanus (nuddepeHHpPOBaAHHDII 3a4€T)
Bcero: 34
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3. YCJIOBUSA PEAJIN3AIIAU ITIPOTPAMMBI YUEBHOM
JANCHUITIJINHBI

3.1. ns peanuzanuu mporpaMMbl YIECOHOM JUCIUILIMHBI JOJKHBI OBITh
MPEAYCMOTPEHBI CIEAYIONIEE CIEeIMAIbHOE MTOMEIICHUE: YUeOHbIN KaOMHET XUMUU
u/und  ydeOHoM Xumudeckon Jabopatopuu. IlomernieHne kaOuHeTa TOJDKHO
COOTBETCTBOBAaTh TpeOoBaHUAM CaHUTAPHO-MUIEMUOJIOTHYECKUX TPaBUil U
HopmatuBoB (CanlluH 2.4.2 Ne 178—02): ocHallleHO TUIOBBIM 000PYJOBaHUEM, B
TOM YHCJIEC CHEIUATN3UPOBAHHOW Y4eOHOUW MeOeNnbi0 M CPEICTBAMH OOy4YEHUS,
HEOOXOJMMMBIMHA JUISS  BBIIIOJIHEHHWS TPEOOBaHWM K YPOBHIO TOJTOTOBKH
O0yJarOIITIXCsl.

O6opynoBanne y4eOHOTO KaOMHETA:

- IOCAJI0YHbIE MECTa MO KOJIMYECTBY 00YyUaroUuXCs;
— pabouee MecTO MpenoiaBarTes;

— KOMILJIEKT y4eOHO-HarIsAHbIX TOCOOUIA;

— KOMIUJIEKT 3JIEKTPOHHBIX BUJICOMATEPHAJIOB;

— 3a/1aHUA U1 KOHTPOJIbHBIX padoT;

— NpoQecCUOHAIbHO OPUEHTUPOBAHHbIE 3aaHMS;

— MaTepHalibl 9K3aMEHa;

— HaOOPBI MIAPOCTEP>KHEBBIX MOJIETIEN MOJIEKYT;

— MOJIEJIM KPUCTAJUTMTYECKHX PEIETOK;

— KOJUIEKIIMH MPOCTHIX U CIOKHBIX BEIIECTB W/MIIN KOJIICKIIUH MTOJMMEPOB;
— KOJUIEKIIMS TOPHBIX TTOPOJ U MUHEPAJIOB,

— TaOmua Meneseesa.

TexHHUeCKHE Cpe/icTBa O0YUCHUS:

— IEPCOHAJBHBIA  KOMIBIOTEp €  JIMICH3HOHHBIM  IIPOrPaMMHBIM
o0ecIeYeHUEM;

— IPOEKTOP C SKPAHOM.

OO0opymoBaHye J1TabopaTtopuy U pabodIrX MECT JIAOOpaTOpuu: MEH3YPKH, MTUTIETKH-
KarleJIbHUIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEAMETHBIE U NOKPOBHBIE CTEKIIA,
TUIAHILIEThl I KalelbHbIX peakuuil, (QuibTpoBaibHAas Oymara, MPOMBIBAIIKH,
CTEKJISIHHbIE TPOOUPKH, PE3WHOBbIE NPOOKH, (POHAapUKH, HAOOp PEAKTHUBOB,
CTEKJISIHHbIE MaJIOYKH, IMITATUBBI I MPOOUPOK; MEpPHbIC LMIMHIPHI, BOPOHKH
CTEKJITHHBIE, BOPOHKH JAenuTeiabHble IunuHapuueckue (50-100 mut), crymku c
nectukoM, (happopoBble YallKH, MAHLETBL, PUILTPbI OyMaXKHbIE, BaTa, MapJisi, 4YacoOBbIC
CTEKJIa, DJIEKTPOIUIUTKHU, J1a0OpaTOPHbBIE IITATHBBI, CHUPTOBBIE TOPEIKH, CIHYKH,
puOOp IS TIOTyYeHHS Ta30B (WK MPOOHMPKA ¢ Ta300TBOJHON TPYOKO#t), mepKaTenu
IU1s1 IPOOUPOK, CKIISTHKU U XPaHEHUs] PEaKTHBOB, pa3laTOUHbIC JOTKHU; XUMUYECKHE
crakanbl (50, 100 u 200 mn); mIMaTeNn; NUHIETHI, TUTEIbHBIE IIUMLBL; CEKYHIOMEPbI
(Tatimepsl), MepHbIie TTpooupku (Ha 10-20 M) U MepHbIe KoaobI (25, 50, 100 u 200
MIT), BOZsIHAs OaHs (MM TEPMOCTAT), CTEKJITHHBIE MAI0YKH;, KOHMYECKUE KOJIOBI JIs
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tutpoBanud (50 u 100 mu1); MHAMKATOPHBIE MOJIOCKM Uil omnpexaeneHus pH u
CTaHJApTHAs WHAMKATOpHAS IIKala; YHUBEPCAIbHBIN UHAUKATOp; MUMNeTky Ha 1, 10,
50 M (wm go3atopsl Ha 1, 5 u 10 M), OIOpeTKH JJI1 TUTPOBAHUS, METUITUHCKHEC
mmpuibl Ha 100—150 M, mabopaTopHbIe W/WIM aHAMTUYECKUE BeChl, pH-MeTphI,
CYIIMJIBHBIN mKad, u Jp. 1abopaTopHOE 000pyAOBaHUE.

3.2. UupopmanuoHHOe odecnieyeHUe peau3alu NporpamMmMbl
3.2.1 OcHOBHbIC HCTOYHUKH

1. Angunocenosa, M. B. Xumus : ydeOHUK W TPAKTHKYM IS CPEIHETO
npodeccuoHanbHoro  oopazoBanusi/ WM. B. AnduHorenoBa, A. B. baOkos,
B. A. IlonkoB. — 2-e¢ u3x., ucnp. u jgom. — Mocksa : UznarensctBo HOpaiir,
2023. — 291 c.— (IIpodeccuonanbuoe obOpazoBanue). — ISBN 978-5-534-
11719-6. — Texkcr : anexkTpoHHbIH // ObpazoBatenbHas miatgopma KOpaiit [caiT].
— URL.: https://urait.ru/bcode/513807

2. Huxonvckuii, A. 5. Xumus : y4eOHUK M TPAKTUKYM JUIsl CPEIHETO
npodeccuonansHoro obpazoBanusi/ A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3n., mepepad. u gom. — Mocksa : M3gatensctBo FOpaiit, 2023. — 507 ¢. —
(ITpodeccuonanproe obpazoBanme). — ISBN 978-5-534-01209-5. — Teker
aneKkTpoHHbI // OOpaszoBarenvHas 1atdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

3. qwnxa, H. JI. OOmas xumus. 3agaud W yOPaXHEHUS : y4eOHO-
NPAaKTHYECKOE IMOCOOMe Ui CpeaHero MpodecCHOHAIBHOrO 00pa3oBaHus /
H. JI. 'munka ; mox penakmueidr B. A. IlonkoBa, A. B. babkoBa. — 14-¢ u3m. —

Mocksa : HWznmarensctBo IOpaibit, 2023.— 236 c.— (IIpodeccrnonanbHoe
obOpazoBanue). — ISBN 978-5-534-09475-6. — TekcT : DIEKTpOHHBIN //
OO0pazoBaTenbHas maTgopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/512152

4. Mapmueinosa, T. B. Xumus : ydeOHUK U MPAKTUKYM JIJII CPETHETO
npodeccuonansuoro obpazosanus / T. B. MapteiroBa, 1. B. ApramoHoBa,
E. b. T'ogyHos ; mox o6meii pemxakiueii T. B. MapTeiHOBO#M. — 2-€ U31., HCTIP. U
non. — Mocksa : U3znatensctBo FOpaiit, 2023. — 368 c. — (IIpodeccuonanbuoe
oopazoBanue). — ISBN 978-5-534-11018-0. — Texkcr : 2eKTpOHHBI#H //
O6pa3zoBarenbHas miatdopma FOpaitt [caiit]. — URL:
https://urait.ru/bcode/511690

3.2.2. JIONOJTHUTEIbHbIE€ HCTOYHUKH:

1. Anexcanoposa, 3. A. Xumus HEMETAJUIOB . Y4YE€OHUK U MPAKTUKYM IS
CpPEIHETO po¢heCCUOHAIBHOTO oOpazoBaHus / 0. A. AnleKcaH/IpoBa,
N. . CunopoBa. — 3-¢ u3a., ucnp. u gon. — Mocksa : U3narensctBo HOpaiit,
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https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/512152
https://urait.ru/bcode/511690

2023. — 358 c. — (IIpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-
00704-6. — Texcrt : anexkTpoHHbIN // O0pa3zoBatenbHas miargopma FOpait [caiir].
— URL: https://urait.ru/bcode/513874

2. Huxumuna, H. I O0mas u Heopranudeckas xumus B 2 4. Yactp 2. Xumus
AJIEMEHTOB | Y4eOHMK M TMPaKTUKYM JUIsl CpeaHero npodeccruoHaIbHOTO
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4. KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHUSA YYEBHOM
TACIATITAHBI

PesyabTaTsl 00yyeHHs

JIP04, JIP13, JIP14, OK 1, OK 2, OK 4, OK 7,
IIK 1, IIK 2

MeToabI OlIEHKH
- TectupoBanue
- Pemenue 3amady  Ha  COCTaBJICHHC
XHUMHYECKHUX bopmyn JIBYXaTOMHBIX
COEeMUHEHUIN (oxcumaos, Cynb(hUI0B,

TUAPUJIOB U T.I1.).

- IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3alaHUs HA XAPAKTEPU3ALUIO
XUMUYECKUX 3JIEeMEHTOB: «Mertammmueckue /

HEMCTAJINIMYCCKUEC CBOﬁCTBa,
QJICKTPOOTPULATCIIBHOCTL W CPOACTBO K
SJICKTPOHY XHUMHUYCCKUX 3JICMCHTOB B

COOTBETCTBHUE C UX AJIEKTPOHHBIM CTPOCHHEM
U TIOJIO)KEHHUEM B TEPHOJUYECKOH CHCTEME
XUMUu4YecKux 3yeMeHToB .M. MeHaeneeray.

- [IpakTrueckue 3a1aHUS Ha
UJIEHTU(UKAIIMIO HEOPTAHUYECKUX BEIIECTB

- Pacyernble 3amaum Ha yCTaHOBJICHHE
($hopMys OpraHM4EeCKUX BEIIECTB.

- OpoHTANTBHBIN ONIPOC
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