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1. OBIIASAI XAPAKTEPUCTUKA TIPUMEPHOM PABOYEH TIPOI'PAMMBI
OBIIEOBPA30OBATEJBbHOM JTUCIHUILIMHBI «XUMMUSI»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpe OCHOBHOI mpodeccHOHAIbHOH 00pa3oBaTeIbHOM
NMPOrpaMMblI
OOmeoOpa3zoBareibHass ~ TUCHMIUIMHA  «XHUMUsS»  HM3y4aercss Ha  0a30BOM  ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOTO IJIaHa OCHOBHOW MPO(ecCHOHANBbHON 00pa3oBaTeNbHOM
porpaMMbl YKPYIMHEHHBIX rpynn  crnenuanbHocTu: 23.02.07Texnndeckoe 00CTyKUBaHNE U PEMOHT
JIBUTATEJEH, CHCTEM U arperaroB aBTOMOOMIICH.

Tpyn0eMKOCTh TUCIHMIIHHBI « XHUMHUsT» Ha 0a30BOM YPOBHE COCTaBIsIeT 54 4yaca, U3 KOTOphix 46 daca
— 0a30BbIl MOnynb (6 pa3aenoB) U 8 yacoB — MPUKIAIHON Momynb (1 pasjgen), BKIIOUYAIOIIHAMA
NPaKTUKO-OPUEHTHPOBAHHOE COJICPKAHNE KOHKPETHON MPOo(eccCuu Uik CenalibHOCTH.

[TpuknagHOit MOIY/IH BKJIIOYACT OAMH pa3fen. Paznmen 7 «XumMus B ObITY M TPOU3BOJCTBEHHOMN
JESITSIILHOCTH YeJI0BEKa» pealln3yeTcs A Bcex Mpodeccuii/CrenualbHOCTe Ha MaTeprale Kelcos,
CBSI3aHHBIX C  DKOJIOTHYECKOM OC30IAaCHOCTHRI0O M OICHKOM  IIOCIIEACTBHII  OBITOBOM U
MIPOM3BOJICTBEHHON JIEATEIBHOCTH, 1O OTpacisaM Oyaymed NpoPecCHOHATBHON esSTEIBHOCTH
o0yJarouuxcs.

[lepuon oOyueHuss u paclpeneieHHe IO CeMecTpaMm ompefenseT oOpa3oBareibHas
OpraHHU3aIMs CAMOCTOSTENBHO, C YY€TOM JIOTHKU (OPMHUPOBAHUS MPEAMETHBIX Pe3yIbTaTOB, OOIIUX
U TpodeCcCHOHATBHBIX KOMIIETEHIMI, MEXIPEAMETHBIX CBA3€H € JAPYrMMHU JAUCHUIIMHAMHU
0011e00pa3oBaTeabHOro U 001EeNPO(heCCHOHATBFHOTO IUKIIOB Y4eOHOTO MIIaHa.

1.2. llesn U nJIaHMpYyeMble pPe3yJabTaThl OCBOCHH S JUCITUIIMHBI

1.2.1. leau v 3a1a4u AUCUUTJIMHBI

DopMHUpPOBAHUE Y CTYJIEHTOB MPEACTaBICHUS O XUMHYECKOM COCTaBISAIONICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpA KAaK OCHOBBI NPUHSITHS PEIICHUH B KU3HEHHBIX U MPOU3BOACTBEHHBIX
CUTYyaIUsX, OTBETCTBEHHOT'O MOBEACHUS B IPUPOJHOM cpefe.

3agaun JMCHUIINHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHWS XUMHUYECKHX IPOIIECCOB U
ABICHUM B OKpYKawIlel cpene, UEIOCTHOW HAay4HOW KapTUHBI MHpa, B3aUMOCBA3U H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATh (OPMYJIbl HEOPTaHUYECKUX U OPraHUYECKHX BEIECTB,
YpaBHEHUs XUMHUYECKUX PEaKIUi, OOBACHITH HMX CMBICI, HWHTEPIPETHPOBATH PE3YNIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM TPOBEACHHS MPOCTEHIINX XUMHUYECKUX DKCIEPUMEHTAIbHBIX
MCCIIEIOBAaHUM C COOJIOACHHEM MpaBUl OE30MacCHOTO OOpalleHHs C BEIIeCTBAMU M J1a00paTOPHBIM
o0opynoBaHuEeM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh HMH(DOPMAIMIO XUMHYECKOTO XapakTepa U3 pa3lIuyHBbIX
HCTOYHUKOB;

5) chopmMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEACTBHUS CBOCH NEATEIHHOCTH U XUMHYECKUX
MIPUPOHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmMupoBaTh MOHUMAHWE 3HAYMMOCTH JIOCTHKEHUN XUMHUYECKONW HAYKH U TEXHOJOTHH
JUTSL pa3BUTHSI COIMATTLHOM M TIPOU3BOJICTBEHHOM cep.



1.2.2. Ilnanupyemblie pe3y/bTaThl 0CBOeHHsI 001Ie00pa3oBaTe/ibHOM JUCHMILIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC

COO

Kon u | [lmanupyembie pe3yabTaThl 0CBOEHUS JUCHHILIMHBI

HAHUMEHOBAHU

e

¢opmupyempix | O0mme JucuunIMHAPHbIE

KOMIIeTEeHIM i

OK 01. | B yacTé TPy10BOT0 BOCTIMTAHUSL: - BIaJeTh CHUCTEMOW XHUMHYECKHMX 3HAHHH, KOTOpas  BKIIOYAeT:

Bri6upats - TOTOBHOCTH K TPYIy, OCO3HAHWE IEHHOCTU | OCHOBOIIOIATAIONINE TOHATHS (XUMHYCCKHHA DJIEMEHT, aToOM, JJICKTPOHHAS

CHoco0bI MacTepcTBa, TPYy10ito0ue; 000s104Ka aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTATIM ATOMOB, HOH, MOJICKYIIa,

pelIeHHs 3a1ad | - TOTOBHOCTh K  aKTUBHOM  JCATEILHOCTH | BAJICHTHOCTH, JJICKTPOOTPHUIATEILHOCTh, CTCIICHb OKUCIICHHS, XMMHYECKas

npodeccuoHan | TEXHOJOTHYECKON U COLMATbHON HANpPaBIEHHOCTH, | CBSI3b, MOJb, MOJSpPHAs Macca, MOJSPHBIA 00bEM, YIJIEpOIHBIN CKeNeT,

BHOM CIIOCOOHOCTh ~MHUIIMHMPOBATh, IUIAHUPOBATh W | (DYHKIIMOHANBHAS TPYIIA, PaguKaj, U30MEpHs, H30MEPhI, TOMOJOTHICCKUI

NESTENIbHOCTH | CAMOCTOSTEIBHO BBIMOIHATh TAKYIO IESTEIBHOCTD; | PSA, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOI- U a30TCOAEpKAIINE COSTUHEHHUS,

NPUMCHHUTEIBH | - HUHTEpEC K pa3IMIHBIM cdepam | OMONIOTHYECKH aKTHBHBIC BEIIeCTBa (YIJIEBOMABI, JKHUPBI, OCIKHU), MOHOMED,

0 K pa3IUYHbIM | IPodecCHOHANBHOM 1eATEIbHOCTH, MOJIMMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE  COEIUHEHUS,

KOHTEKCTaM OnjiajieHMe  YHHBEPCAJLHBIMH  y4eOHBIMHU | KpUCTAJUIMYECKAs PEHIeTKA, THUIBI XUMHYECKHX PEaKIUi (OKUCIUTEIHHO-
NMO3HABATEJIbHBIMHU AeHCTBUIMMU: BOCCTaHOBUTENbHBIE, 9K30-U SHAOTEPMHUUECKUE, PeaKIIM HOHHOTO OOMEHa),
a) 6a30BbIe JIOTHYECKHUE AeiiCTBHS: pacTBOp, JIEKTPOIUTHI, HEANCKTPOHTHI, SJIEKTPOTUTHICCKAS JTUCCOIHAIINS,
- CaMOCTOSITENILHO (dhopMynupoBath U | OKUCTIUTEINb, BOCCTAHOBUTENh, CKOPOCTh XUMHUUYECKOH pEaKkInu, XUMUIECKOe
aKTyaJIM3MpOBaTh TMPOOJIEMy, paccMaTpuBaTh €€ | paBHOBECHE), TEOPUU © 3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOCHUS
BCECTOPOHHE; oprannueckux BemiectB A.M. byrtiepoBa, Teopus 3IEKTPOJIUTHYECKON

- YCTaHaBJ'II/IBaTI) CYIIICCTBCHHblf/'I HpI/I3HaK NI
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCUPUKALUU H
00001IeHMS;

- OmpeneisaTh el JesTeNbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBISBIISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

-  BHOCHUTh KOPPEKTUBBI B  JESTEIBLHOCTD,
OIICHUBATh COOTBCTCTBUC pe3y.]'H)TaTOB eisam,
OIICHUBATh PUCKU TOCIEICTBUN ACSITEIbHOCTH;

3aJaBaThb

aucconyanuu, nepuoaudeckuid 3akod J.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, (aKTOJIOTHMYECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJIyYEHUH U O€30M1aCHOM HCIIOJIb30BAaHUU
BOXHEUIIMX HEOPraHMYeCKMX M OpraHMYeCKHX BEUIECTB B OBITY U
MPAKTUYECKOHN JESITeTbHOCTH YEJIOBEKa;

- YMETb BBIABJISTH XapaKTEpHblE NPU3HAKK M B3aUMOCBS3b H3YYECHHBIX
HOHSITI/II\/’I, IMPUMCHATH COOTBETCTBYIOIIUEC ITOHATHUA ITPHU OIMIMCAHUUN CTPOCHHUA U
CBOICTB HEOPraHMYECKMX U OPraHMYECKHUX BEIIECTB U UX IPEBpAILECHUM;
BBISIBJIATH B3alMOCBS3b XUMHNYECKUX 3HAaHUH C IIOHATUAMHU n
IIPEJICTaBICHUSIMH IPYTHX ECTECTBEHHOHAYYHBIX PEAMETOB;




- pa3BHBaTh KPEATHBHOE MBIIUICHHE TIPU PEIICHUH
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe UCCJIeI0BaTeIbCKUE TeCTBUS:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIIEI0BATEIBCKOM
u MIPOEKTHON NEeSITeTbHOCTH, HaBBIKAMU
pasperieHus mpoodieM;

- BBIABISITH TNPHUYUHHO-CIICJCTBEHHBIE CBS3H U
aKTyaJIM3UpOBATh 3aJ]a4y, BBIIBUTATh TUIIOTE3Yy €€
pelIeHHs, HAXOJIUTh apryMeHTHI ISt
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3aaBaTh
napameTpbl ¥ KPUTEPUU PEIICHUS;

- aHAIM3HWPOBATHh MOJYYECHHBIC B XOJIE€ PEIICHUS
3aJ]auyd  pe3yJbTaThl, KPUTHUYECKU OIECHHBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBAThH W3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATCIBHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEICATCIILHOCTH;

- yMETh HWHTETPUPOBATH 3HAHUS U3 Pa3HbBIX

MPEeIMETHBIX 00IacTel;

- BBIIBUT'aThb HOBBEIC niaeu, HpennaraTb
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;

- CIIOCOOHOCTD 150:4 HCITOJIL30BaHUS B

MMO3HABaTEILHOM 1 COIlHAIbLHOMN IMPAKTHUKE

- yMeThb HCIIONb30BAaTh HAUMEHOBAHUS  XUMHYECKHX  COCTUHEHHN
MEKJIYHApOAHOTO COK3a TEOPETUYECKOW W MPUKIATHOM XUMHM U
TPUBHUAJIbHBIC HA3BAaHHUS BKHEHIINX BEIIECTB (STHIICH, alleTUIICH, TIINICPHH,
denon, Qopmanbaerun, yKCycHas KHCIIOTa, TJIMIUH, YrapHbId Tas,
YIJIEKUCIIBIN Ta3, aMMHUAK, TalleHas U3BECTb, HETAIlICHAs W3BECTh, MUTHEBAS
cola M JPYTUX), COCTABIATH (HOPMYJbl HEOPraHWYECKHX M OPTaHUYECKUX

BCIIIECTB, YPaBHEHUS XHMHYECKHUX PpEaKIUuH, OOBACHITH HX CMBICI,
MOATBEPXKIATH XapaKTepHbIE XUMHYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOLIMMH IKCIEPUMEHTAMU U 3aIlMCSIMU YPaBHECHUN XUMHYECKUX
peaKuuii;

- YyMeTb YCTaHaBJIMBaTh IPUHAIJIEKHOCTh H3YyYCHHBIX HEOPraHUYECKUX HU
OpraHN4YC€CKUX BCHICCTB K OIMPCACIICHHBIM KJIaCCaM W IpylilamM COGZII/IHCHI/Iﬁ,
XapaKTepu30BaTh MX COCTAaB U Ba)KHEHIIWE CBOWCTBA; ONPEAEIATh BHJIBI
XUMHUUYECKHUX CBA3€HM (KOBaJEHTHAs, NOHHAsl, METAUINYECKasi, BOJOPOAHAs),
TUIIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KiIacCU()ULIUPOBATh XUMUUECKUE
peaxkuuu;

- chopMupoBaTh NpPEACTABICHUA: O XHMMHYECKOH  COCTaBIISIOLICH
CCTGCTBGHHOHaquOﬁ KapTuHbl MHpa, POJM XUMHH B IMO3HAHHUU SIBJICHUI
npuposl, B (OPMUPOBAHMM MBIIICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOMN JJIsl PELICHUS MPAKTUYECKUX
3aJja4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 370POBBIO U
MPUPOAHON CpeliE;

- YyMEThb MHPOBOJIUTH pacueThl MO XMMUYECKUM (opMyiaM U ypaBHEHHUSIM
XUMHUYCCKUX peaKuMﬁ C HUCIIOJIBb30BaHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHMH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh
CHUCTEMHBIE XMMHMYECKHE 3HAHWS AJIs NPUHATHS PELICHWM B KOHKPETHBIX
KN3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECCTBAMU U UX IPUMCHCHUCM

OK 02.

Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa
ITOMCKa,

B o0s1acTHIIEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpMUPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOLIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Janore KYJIBTYP,

- yMeThb IUIAHUPOBaTb W  BBIIOJHATHL XMUMHWYECKUH  DKCIIEPUMEHT
(mpeBpallleHusi OpPTraHWYEeCKUX BEUIECTB IPH HArpeBaHUHU, IOIYYCHHE
JTUJICHA U U3YYEHHE €TI0 CBOMCTB, KAUECTBCHHBIC PEaKLUM Ha aJIbICTUBL,
Kpaxmall, YKCYCHYIO KHCJIOTY; JeHaTypauusi O€NKOB IpH HarpeBaHuu,
[[BETHbIE pEaKkUUu OEJIKOB; TMPOBOAUTH pEaKIMM HOHHOTO OOMeHa,




aHaJM3a u
WHTEPIIPETAUN
uHopmauu u
UH(POPMALIMOHH
bl€ TEXHOJIOTUU
Ui
BBIMIOJTHEHUS
3a1a4
npodeccuoHa
bHOU

eI TeIbHOCTH

CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MeCTa B
IIOJIMKYJIETYPHOM MHUPE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M YHUTATEJIbCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJCUCTBUS MEXIY
JIIOIbMU U IIO3HAHUS MUDA;

- OCO3HAHME IEHHOCTH HAy4YHOM [JEeATEIbHOCTH,

FOTOBHOCTb  OCYLIECTBJISATH  HPOEKTHYIO U
M CCJIEIOBATEIbCKYIO JeSATeIbHOCTh
WHAUBUAYAIILHO U B TPYIIIIE;

OBianeHue  yHMBepPCAJIbHBIMM  Y4eOHBIMH

NMO3HABATEJIbHBIMHU AeHCTBUIMMU:

B) padora ¢ nHpopmanueii:

- BJaJIeTh HABBIKAMU TONTy4YeHUs MHPOpMAIMH U3
HUCTOYHMKOB Pa3HbIX THUIIOB, CaMOCTOSATEIHHO
OCYIIECTBIISITh NMOUCK, aHAJN3, CUCTEMATU3AIUI0 U
WHTEPIPETAHIO HH(POPMAIIUU Pa3TUYHBIX BUOB U
dbopM npencTaBieHUS;

- CO3/1aBaTh TEKCTHl B pPa3lIMYHBIX (popmaTax c
y4eTOM Ha3HaueHuss HHPOpMAIMH U IIeNeBOi
ayIUTOpPUH, BbIOMpas ONTUMaIbHYIO  (opmy
MIPEACTABICHUS U BU3YAIU3alIlNH;

- OlLIGHUBATh JIOCTOBEPHOCTh, JIETUTHMHOCTH
uH(pOpMallMK, €€ COOTBETCTBHE MPABOBBIM H
MOPAJIbHO-ITUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpelicTBa WHGOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTMM B PEHICHUH

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPTaHM3AIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, PECypcoCOepexeHus, TMpPaBOBbIX U
THUYECKUX  HOPM, HOPM  HH(OPMAIIMOHHON
0€30I1aCHOCTH;

- BJIaJI€Th HABBIKAMHU pPAaCIO3HABAaHMS W 3aLUTHI
uHpopManuy, WHGOPMAIMOHHON O€30MacHOCTH

OTIpEeIATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peakllUu Ha cylbdart-,
kapOOHAT- M  XJOPUA-aHHOHBI, HAa  KAaTHOH aMMOHHS;,  pemaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMam "Metamiel" u "Hemeramiel") B
COOTBETCTBUHM C IIpaBWJIaMHU TEXHUKU O€30IaCHOCTH IIPU OOpPALIEHUH C
BelIeCTBaMH U J1a00OpaTOPHBIM 00OPYJOBAHHEM; MPEACTABIATh PE3YIbTAaThI
XMMUYECKOT0 KCIIEPUMEHTA B (hopMe 3alHCH YPaBHEHUN COOTBETCTBYIOIINX
peakuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

- YMETh aHAJTU3UPOBATh XMMUYECKYIO0 HH(POPMALINIO, TIOTYIaeMYI0 U3 Pa3HbBIX
HCTOYHUKOB (CpeACTB MaccoBoi nH(pOpManuu, cetb HTEpHET u Apyrue);

- BIAJAECTb OCHOBHBIMM METOJAaMM HAy4yHOTO TIIO3HAHMUS BELIECTB M

XUMHUYECKUX  SIBJCHHM  (HaONMIoJeHue,  HU3MEpeHHe,  IKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMEeThb NIPOBOAMUTH PacueThl MO XUMHUYECKUM (opMmyrnaM U YypaBHEHHSIM
XUMHWYCCKUX peaKuHﬁ C HUCITIOJIB30BAHUEM (1)I/IBI/II-IGCKI/IX BCJINYMH,

XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 0ObemMa
(HOpMasibHBIE YCJIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOIb30BATh
CHUCTEMHbIE XMMUYECKHE 3HAHUA U HPUHATUS PELIEHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECCTBAMU U UX IIPUMCHCHHUEM




JIMYHOCTH,

OK 04.
DddekTuBHO
B3aUMO/JICHCTBO
BaTh u
paborarb B
KOJUIEKTUBE U
KOMaHJ1e

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBBIKAMH y4eOHO-
HCCIIEIOBATEIIbCKOM, TMPOEKTHOH W COLUAIBHOM
JIeSTCIIEHOCTH;

OsJaanenue YHHBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU 1eCTBUAMM:

0) coBMecTHAasl 1eATEJIbHOCTD.

- TMOHMMAaTh M UCIOJIb30BaTh MPEUMYIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- MPUHUMATHh 1M COBMECTHOU JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS 10
€€ OCTHDKCHHUIO: COCTABIIAThH IUIAH JICHCTBHIA,
pacnpeenaTh pojid ¢ y4e€TOM MHEHUI y4YaCTHHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJMHUPOBATb U BBHINONHATH pabOTy B

YCIOBUSAX peanbHOro, BUPTYaJIbHOIO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLIECTBJISITH IO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3IUYHBIX CUTYAIUSAX, MPOSBISITH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBJj1aieHHe YHHMBEPCAJbLHBIMH PeryJasTHBHbIMH
JeliCTBHSIMU:

') NPUHATHE ce0s1 M APYrUX JHo/Aeii:

- IPUHUMATh MOTUBBI U APTYMEHTHI JPYTUX JIIOAEH
MIPU aHAJTH3E PE3YJIbTATOB JEATEILHOCTH;

- IPU3HABATh CBOE MPAaBO U MpPaBO APYIHX JIIOAEH
Ha OIIMOKM;

- pa3BUBaTh CIOCOOHOCTH TIOHMMAaTh MHp C
MO3UIIMH JIPYTOTO YeTIOBEKa,

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHYECKUH  HKCIIEPUMEHT
(mpeBpailleHusi OPTraHWYECKUX BELIECTB IPH HArpeBaHUU, IOJTyYCHHE
ATUJIEHA M M3YYECHHE €ro CBOMCTB, KaU€CTBEHHBIC PEAKIIMU Ha aJIbJETHUJIbI,
Kpaxmall, YKCYCHYIO KHCIOTY; JeHaTypanusi O€lKOB IpH HarpeBaHuw,
[[BETHBIC PEAKIMH OCJIKOB, MPOBOIWTH PEAKIMM HOHHOrO OOMeHa,
OTIPEIeNIATh CPEAY BOAHBIX PACTBOPOB, KAU€CTBEHHBIE pEeaklIUU Ha Cynbdart-,
KapOoHaT- W  XJOPUA-aHUOHBI, HAa KAaTHOH AaMMOHUS;  peIlaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TemMam "Metamel" u "Hemeramisl") B
COOTBETCTBUHU C TMPABWIAMHA TEXHUKH OE30MaCHOCTH MpPH OOpAlICHUH C
BelleCTBaMH U J1a0OpaTOPHBIM OO0OPYIOBAaHHEM; MPEACTABIATH PE3yIbTaThl
XUMHYECKOT0 SKCIIEPUMEHTA B (POpMeE 3alUCH ypaBHEHUN COOTBETCTBYIOIINX
peakiuii ¥ GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB




OK 07. | B 00,1aCTHIK0JI0THY€CKOT0 BOCTIUTAHUSA: - cdopMupoBaTh MPEACTABICHUSA: O XHUMHUYECKOM  COCTaBJISIOLICH
CopeiicTBoBaTh | - c(HOPMHPOBAHHOCTH SKOJIOTHYECKON KYIBTYpPHI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJU XVMHH B TIO3HAHWH SIBJICHUN
COXpPaHEHUIO MMOHUMAHWE BJIUSHUS COIMAIBHO-IKOHOMUYECKUX | MPUPOJABI, B (HOPMUPOBAHMHM MBIINIJICHUS W KYJIbTYpbl JIMYHOCTH, €€
OKpY’KaroIleu OpOIECCOB  HAa  COCTOSIHME  NPUPOAHON M | (YHKUIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JJISl PEIICHUS TPAKTHYECKUX
cpenbl, COIIMAIBHOM  CpENbl, OCO3HaHWE TJI00aJBHOTO | 3a7a4 U AKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
pecypcocOepex | XxapakTepa SKOJIOTHIECKHX TpooIiem; MIPUPOAHON CpelIE;
CHHUIO, - IJJAHUPOBAaHWE M OCYIIECTBIICHHE JEHCTBUM B | - YMETh COOJIIOAATH IpaBUjIa YKOJIOTHUYECKU IIeJIeCO0OpPa3HOrO MOBEACHHS B
MIPUMEHSTH OKpY’KaIoIlle cpefie Ha OCHOBE 3HaHUsS IeJeil | ObITy U TPYAOBOM JEATETLHOCTH B LIEJISAX COXPAHEHHUS CBOETO 3/I0POBbSI U
3HAHUS 00 | yCTOHYMBOTO Pa3BUTHS YEJTOBEUYCCTRA,; OKpYKalolllel MPUPOJHOM Cpelbl; YYUTHIBATh ONACHOCTh BO3JCHCTBHUS Ha
W3MEHECHUU AKTUBHOE HEMpUATHE JACHUCTBUHM, MPUHOCAIIMX | dKUBBIE OPraHU3MBbI OIPEIACICHHBIX BEUIECTB, MOHMMAs CMBICH MOKa3aTess
KJIMMaTa, BpEJ OKpYXkKarollen cpere; MpeAeIbHON JOMMYCTUMOM KOHLEHTpauu
TIPUHITUTIBI - yYMEHHE TMPOTHO3UPOBATH HEOIATOMPHUATHBIC
OEPEIKITUBOTO 9KOJIOTUYECKUE TOCIEACTBUS MPEAIPUHUMACMBbIX
MPOU3BOACTBA, | ICWCTBUI, MIPEIOTBPAIATH UX;
3 pexTUBHO - pacuupenue OnbITa JIeITeIIbHOCTH
JICUCTBOBATh B | DKOJOTMYECKON HAIPABICHHOCTH;
Ype3BbIYANHBIX | - OBJIAJICHUE HaBBIKaMH yueOHo-
CUTYaLUsIX HCCIIEI0BATENIbCKOM, IPOEKTHOM M COLHAIBHON

JIEATEIbHOCTH;
TIK 4.1. | OBnageHue YHUBEPCAJIbHBIMU | - COOPMUPOBAHHOCTh YMEHMM YCTaHABJIMBATh NMPUHAIJIEKHOCTh W3YUEHHBIX
BoisaBnsars KOMMYHUKATHBHBIMH J1eHCTBHAMM: HEOPraHWYECKUX U OPraHUYECKUX BELIECTB K ONPEACIIEHHBIM KjaccaM |
nedexThI 0) coBMeCTHas 1eATeJIbHOCTD. rpynmnaM COeAWHEHHH, XapaKTepU30BaTh UX COCTAB U BaXKHEHIIINE CBOWCTBA;
ABTOMOGHILHEI | = TMOHHMAaTh M MCHONB30BaTh INPEUMYIIECTBA | ONPENENATh  BUABl  XMMHYECKMX  CBA3ed  (KOBaJE€HTHas, HMOHHasd,
X Ky30BOB. KOMaHJTHOW ¥ MHANBUIYaTbHON PaOOTHI, MeTaJuIhuecKasi, BOJOPOHAs), THUIIBI KPUCTAIIMYECKUX PEIIETOK BEIECTB;

- NpPUHUMATh LEJIU COBMECTHOW JEATEIBHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH ACUCTBUS IO
€€ JOCTMKECHMIO: COCTaBJIATH IUIAH JEHCTBU,
pacnpeensaTh pojid ¢ y4eTOM MHEHUIN y4YaCTHHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOM paldoThI;

- KOOPJMHUPOBAaTb U BBHINOJHATH pabOTy B

YCHOBHUSX peanbHOro, BUPTYaJIbHOT'O u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE

KJIaCCU(PUITUPOBATh XUMUUECKHUE PEAKITUH;

- BJIaAICHUC OCHOBHBIMHM MCTOJAMH HAYYHOI'0 IIO3HAHHA BCHICCTB U

XUMHYECKUX  sBJIeHWA  (HaOmIoJeHue,  HW3MEpeHHe,  IKCIEPUMEHT,
MOJICTTUPOBAHUE);
- chOpPMHUPOBAHHOCTh YMEHHH TMPOBOJUTH pACUYEThl MO XHUMHYECKUM

(I)OpMy.]'IaM U  YpaBHCHHUAM XUMHYCCKUX pCaKI_[I/IfI C HCIIOJIB30BaHUECM
q)HSI/I‘IeCKI/IX BCJIIMYMH, XapaKTCpU3YIOIIHUX BCOIECTBA C KOJMYCCTBCHHOMN
CTOPOHBI: MACCHhI, o0bema (HOpMa.HBHBIC yCJ'IOBI/IH) ra3oB, KOJIHYCCTBa




NIOBEJICHUE B Pa3IMYHBIX CHUTYaIUsIX, MPOSBISTH
TBOPUYECTBO U BOOOpakeHUE, OBITh HHUIIMATUBHBIM

BCIIECTBA, MCIIOJIB30BATh CHUCTEMHBIC XUMHWYCCKUEC 3HAHUA JIA IIPUHATUA
pemeHHﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYAlIUAX, CBA3AHHBIX C BCUICCTBAMU
" UX NIPUMCHCHHUEM,

IIK 4.2. | OBaagenne  YHHBEPCAJbHBIMH  YYeOHBIMH | - CQOPMHUPOBAHHOCTH YMEHHUS aHAJIU3UPOBATH XUMHUYECKYIO MH(OpPMAIIUIO,
[TpoBoauTHL NMO3HABATEJIbHBIMHU 1eHCTBUIMMU: MOJTy4aeMyI0 U3 Pa3HbIX ICTOYHHUKOB (CPEACTB MaccOBOM MH(MOpMAIIUH, CETh
PEMOHT B) padora ¢ unopmaumeii: Wurepner u apyrue);
% | - BIQJAETh HaBBIKAMH TMOJYYCHUS WH(MOpMALIUU W3 .
TOBPEXACHIN yH dop - cOpMHPOBAHHOCTH yMEHHH COOIONATH MpaBHMIA SKOJOTHYECKH
aBTOMOGMIEHE | ACTOYHUKOB  PasHBIX  THIIOB, CaMOCTOSTEIBHO .
11e1€c000pa3HOro MOBENEHUS B OBITY U TPYAOBOH JEATENBHOCTH B LIENSAX
OCYIIECTBIISITh TIOWCK, aHAJN3, CUCTEMATHU3AINIO U . -
X Ky30BOB. COXpPaHEHUs CBOETO 3I0pOBbsI U OKPYXAIOWIEH MNPUPOIHON Cpenbl;
MHTEPIIPETALNIO UHPOPMAIIMK PA3THYHbIX BUJIOB U .
VUUTHIBATh OIACHOCTH BO3JCHCTBHS HA JKUBBIC OPTaHU3MBI ONPEIEICHHBIX
dbop™m npeacTaBIeHUs; . .
BEIIECTB, TIOHMMAas CMBICI  TOKa3aTels MpeAeNbHON  JAOMyCTUMOM
- OICHMBAThb JOCTOBEPHOCTb, JIETUTUMHOCTH
KOHIIEHTpALIUU;
uH(pOpMAaIlMK, €€ COOTBETCTBHE IIPABOBBIM H
MOpaIbHO-ITHUYECKUM HOPMaM;
- HCIIOJIB30BAaTh CpeicTBa WH(GOPMAIMOHHBIX U
KOMMYHHUKAIIIOHHBIX TEXHOJOTHMH B PpEUICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3aIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€301MacHOCTH,
TUTUEHBI, pecypcocOepekeHHs, TPaBOBBIX U
THUYECKHX  HOPM, HOPM  HH(POPMAITMOHHOM
0e30IMacHOCTH;
[TIK 4.3. | B yacTu TPY/10BOr0 BOCIIUTAHUS: - chopMHpPOBAaHHOCTh YMEHHH IUIAHUPOBATh U BBHIMOIHATH XUMHYECKHMA
[IpoBoaMTE - TOTOBHOCTH K TPYIy, OCO3HAaHWE IIEHHOCTH | SKCTICPUMEHT (IIPEBPANICHUS OPraHWYEeCKHX BEIIECTB TIPU HarpeBaHUH,
OKpPacKy MacTepCTBa, TPYI0Ito0ue; MOJIy4YeHUEe ITHICHA U M3y4YEHHE €ro CBOMCTB, KaYeCTBEHHBIE PEAKIMU Ha
ABTOMOGHILHEEl | -~ TOTOBHOCTh K  aKTMBHOM  JIEATENBHOCTH | albJETMbl, Kpaxmall, yKCYCHYIO KHCJIOTY; JeHaTypalus O€IKoB Ipu
X KY30BOB TEXHOJIOTHYECKON U COIMANbHON HAMPaBICHHOCTH, | HATPEBAaHWHU, IBETHbIE peakiuu OEJIKOB; MPOBOIUTH PEAKIIMH HOHHOTO

CIIOCOOHOCTh ~MHHUIIMMPOBATh, IUJIAHUPOBATh U
CaMOCTOSATEIIBHO BBIIIOJIHATH TAKYIO JACSATEIBHOCTD;

oOMeHa, ompeneNnsaTh Cpeay BOAHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIMU Ha
cynbdar-, kKapOoHAT- W XJIOPHI-aHHUOHBI, HA KATHOH aMMOHHS; peIlaTh
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- UHTEpeC K pa3IMYHBIM chepam
po(hecCHOHATLHOM NeSTeILHOCTH,

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA

- IUIAHUPOBAHHWE U OCYLIECTBIICHHE JICUCTBHUI B
OKpY’KallIllel cpefe Ha OCHOBE 3HaHUS Lenei
YCTOMUYMBOTO Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HENPUITHE JEUCTBUH, NPUHOCAIINX
Bpel OKpYXKarolle cpee;

- yYMEHHE TMPOTHO3UPOBATH HEOIArONPUSTHBIC
HKOJIOTUYECKUE TOCICACTBUS TMPEANPUHUMACMBIX
JEHCTBUM, IPEAOTBPALLATh UX;

AKCIIEpUMEHTANIbHBIE 3a7aun 1o TemMaMm "Metaiel" u "Hemeramiel") B
COOTBETCTBUHM C TpABWIAMH TEXHUKH OE30MaCHOCTH IpH OOpalleHuH ¢
BelIeCTBaMH U J1a00OpaTOPHBIM 0O0OPYJOBaHHEM; MPEACTABIATh PE3YyIbTaThl
XMMUYECKOT0 KCIIEPUMEHTa B (hopMe 3alHCH YPaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GOpMyITUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB;
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2. CTPYKTYPA U COJAEPXKXAHUE OBH_[EOBPA3OBATEJII)HOI71 JACHHUITINHBI
«XHUMUSA»

2.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI

Buna yueOHoii padoThl O0Bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JHCHUIINHBI o4

B T.4.

OcHoBHOe coJep:xkaHue 46

BT. 4.

TEopeTHYecKoe 00yueHue 29
MPaKTUYECKUE 3aHATUS 16

J'Ia60paTOpHI>Ie 3aHATUA -

HpO(l)eCCI/IOHaJ’IBHO-OpI/IeHTI/IPOBaHHOC codepiKaHue (conepmanne

NMPHUKJIATHOT0 MOIYJIA) 6
BT. Y..

TeopeTudecKoe o0ydyeHune 2
MPAKTUYECKUE 3AHATUSA 4
KonTtpoabHas padora 1
IMpome:kyrounasi arrectamus (J{uddepenmpoBanHblii 3a4eT) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HauMmenoBanue Conep:kanue yuyeOHOro Mmarepuasia (0OCHOBHOe H MNpPodeccHOHAIbHO-OPHEHTHPOBAHHOE), O6LeM 1aco MdopmMmupyembie
. 'HEM YaCOB
pa3aesioB U TeM | J1a0OpaTOpHbIe U MPAKTHYECKHE 3aAHATHS, IPUKJIATHON MOTYJIb KOMIIeTeHIIHH
1 2 3 4
OcHoOBHOE coJiepKaHue 46
Pa3nes 1. OcHOBBI CTPpOEHUs BellecTBa 6
Tema 1.1. OcHOBHOe coep:KaHue 4 OK 01
Crtpoenue aTromMoB
XUMHUECKHX Teopernueckoe o0yueHue 2
JJIEMEHTOB u - y
npupoaa CoBpeMeHHast Mojenb CTpoeHHs aroMa. CHMBOJWYECKUM SI3BIK XUMHHU. XUMUYECKUNU HIIEMEHT.
XIMIUECKO DOnekTpoHHas KoH¢urypamnus aroma. Knaccudukamuss XUMHUECKUX DJIEMEHTOB (S-, P-, d-?J'IeMeHTBI).
CBSI3H Banentarle AJIEKTPOHBI. BanenTHOCTE. DneKTpoHHas npupoaa XUMHYECKON CBS3H.
DIEeKTPOOTPULIATEILHOCTh. BUABI XUMHUYECKOW CBS3M (KOBaJICHTHAs, WOHHAs, MeETaJUINYecKas,
BOJIOPOJTHAS) U CITOCOOBI €€ 00pa30BaHUS
IIpakTuyeckne 3ansitus Nel 2
Pemrenne 3aganuii Ha HCHOJNL30BAaHME XHUMHUYESCKOM CHMBOJNMKM M Ha3BaHUM COCOUHEHHUH IIO
HOMEHKJIAType MEXKIYHApOJHOTO COH3a TEOPETUYECKOM W NPHUKIAAHOW XUMUU U TPUBUAIBHBIX
Ha3BaHUU JUIsI COCTABIICHUS] XUMHUYECKUX (DOPMYJ JBYXaTOMHBIX COCIUHEHUN (OKCHUIOB, CYIb(HIOB,
TUAPUJIOB U T.1.) U APYTUX HEOPTaHUUYECKUX COCAMHEHUIN OTIEIbHBIX KJIACCOB.
[IpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBA3U MEXKAY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEPUOIMYECKUM HU3MEHEHUEM CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCIMHEHHA B COOTBETCTBHH C
nojoxxenueM lleprnoandeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coJiep:KkaHue 2 OK 01
[lepuoanueckuii OK 02
3aKOH M TabmuIa IpakTuyeckue 3ansaTus Ne2 2
H.HN. Menneneepa -
[lepuonnueckas cucrema xumuueckux odneMeHToB .M. MenneneeBa. DOU3NUECKUN  CMBICI
[lepuoanueckoro 3akona JI.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKUX

13




AJIEMEHTOB, OOpa3yeMbIX HMMH TIPOCTBIX U CJIOXXKHBIX BEIIECTB B COOTBETCTBHH C IOJIOKEHHUEM
xuMuyeckoro snementa B Ilepumomnueckoil cucreme. MHUPOBO33pEHUECKOE W HAaydHOE 3HAUCHHE
[Tepuonuueckoro 3akona J[.M. MengeneeBa. Ilporno3er .M. MengaeneeBa. OTKpbITHE HOBBIX
XHUMHYECKHUX 3JIEMEHTOB.

Pemienue npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJaHM Ha XapaKTePHU3aALHUI0 XHUMHUYECKHUX
3JIEMEHTOB «MeTainyeckue / HeMETAJUTUHYECKHEe CBOMCTBA, JJICKTPOOTPUIATEIIEHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOCHUEM M MOJIOKEHHEM B MEPUOJUYECKON CHUCTEME
xumuueckux 3yementoB .. MeHneneeBa»

Pa3znea 2. XumMuuyeckue peakumu

Tema 2.1. Tunsl | OcHOBHOE copep:KaHHe OK 01
XUMHUYECKUX
peaktmit Teopernueckoe o0yueHue

Knaccudukanuss 1 TUIIBI XUMHUYECKUX PEAKIUN C ydacTHEM HEOpraHuueckux BemecTB. CocTaBlieHHE

yYpaBHEHUN pEaKIMil COeNMHEHHUs, pAa3JIOKEHHUs, 3aMelleHus, oOMeHa, B T.4. peaklUuil TOpeHHs,

OKHCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHEHUsSI OKHUCIEHUsA-BOCCTaHOBIEHUS. CTeneHb OKucieHus. OKUCIUTENb W BOCCTAHOBUTEIIb.

CocraBneHrue W ypaBHUBAHHE OKHUCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM METOJIOM AJIEKTPOHHOIO

Oanmanca. OKHCIUTENHHO-BOCCTAHOBUTENBHBIE PEaKIMU B MPUPOJE, MPOU3BOACTBEHHBIX IMpoIleccax U

KU3ZHEIESITEIIbHOCTH OPTraHU3MOB

IpakTuyeckne 3ansiTusa Ne3

KonuuectBeHHble OTHOLIEHNS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHHM U PacyeThl 1O

YpaBHEHUSAM XHMHYECKUX peakiuid. Monb Kak eJuHUIla KOJWYEeCTBA BeliecTBa. MojsipHas Macca.

3aKOHBI COXpaHEHHUsI Macchl M dHepruu. 3akoH ABoraapo. MounspHslii 00beM ra3oB. OTHOCHUTENbHAS

IJIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKUX PEAKIUN C MCIOJIb30BAHHEM MAacCChl, 00BheMa

(HOpMasbHBIE YCIOBUS) Ia30B, KOJIMUECTBA BEILIECTBA
Tema 2.2.| OcHOBHOE colepKaHHue OK 01
DNEKTPOIUTHUECKA OK 04

s OUCCoIMalvs "
NOHHBIA 0OMEH

Teopernueckoe o0yueHue

Teopus 3NIEKTPOAUTHUECKON qucconanui. MoHbI. DNEKTPOIUTEI, HEAIEKTPOIUTHI. Peakninu MOHHOTO
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oOMena. CocTaBieHHe peaklUii MOHHOTO OOMEHa MyTeM COCTaBJICHHUS WX MOJHBIX U COKPAIICHHBIX
HMOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peaklvy. 3aJaHusl Ha COCTABJICHHE MOHHBIX PEaKIInil

Pasnea 3. CTpoeHue U CBOCTBA HEOPTaHUYECKHX BellleCTB 14
Tema 3.1.| OcHOBHOE coJepKaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIATypa W Teoperuueckoe o0yueHue 2 K 4.1
ETeIZ)OiI;ESIquKHX [Ipenmer neoprannyeckoi xumun. Kiaccudukanus HeopraHndeckux BemiecTB. [IpocTeie U CIOXKHBIE 1IK 4.2
p BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCUIBI, THIPOKCUIBI, KUCTIOTHI, COJIN). B3auMocBs3b IIK 4.3

Betects HEOPTraHMYECKUX BEUIECTB. ATrperatHble COCTOSIHHMS BemiecTBa. Kpucrammmdeckue M aMopgHBIC

BellecTBa. THUMBl KPUCTAUIMYECKUX PEUIETOK (aTOMHAas, MOJEKYJspHas, MOHHas, MeTajindeckas).

3aBHCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKOH pPEmEeTKH. 3aBHCUMOCTh

XMMHUYECKON aKTHBHOCTH BEIIECTB OT BUJA XMMHMUYECKOH CBSI3M M THUIA KPUCTAIUIMYECKOW PEIIeTKH.

[IprunHbI MHOrOOOpa3us BEIIECTB

IpakTnyeckue 3ansaTust Ned 2

Homenknarypa HeOpraHW4eCKHX BEIIECTB: HAa3BAaHWE BEUIECTBA MCXOIS U3 MX XMMHUYECKOH (HOpMyIibl

WIA COCTaBJI€HHE XHMMHUYECKOH (OpMysabl HCXOAS W3 Ha3BaHMS BELIECTBA IO MEXIYHAPOIHON

(MIOITAK) nnu TpuBUaJIbHON HOMEHKJIATYpE.

Pemienne mnpakTHUecKuxX 3aJaHMi MO KJIAacCH(PUKAIMK, HOMEHKJIAType M XUMHYECKHM (opmynam

HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJaccoB (yrapHbli ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas

U3BECTh, HEralleHas U3BECTh, MUThEBAst COJIA M IPYTUX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMUUYECKHX

BELIECTB, ONPEENISITh IPUHAIIEKHOCTh K KJIaccy.

HcTounnku XxuMudeckoil nHpopmanuu (cpeicTB MaccoBoil nHpopmanuu, cetb VIHTepHET U apyrue).

ITouck nupopmanuu Mo Ha3BaHUAM, UIEHTH(PUKATOpaM, CTPYKTYPHBIM (popmyiiam
Tema 3.2. ®usznko-| OcHOBHOE co/lepPKAHHE 6 OK 01
XUMHYECKHE OK 02
CEONCTBA Teopernueckoe o0yueHue 4 TIK 4.1
HCOPTATHACCINX I\ ferammsr, OO6mue ¢uznyeckue U XUMMUYECKHe CBOMCTBAa MeTajuioB. CriocoObl MosydyeHus. 3HaueHHe 1IK 4.2
BeHects METAJUIOB M HEMETAJUIOB B MNPHUPOJE M >KU3HEAEATENIbHOCTH 4eJoBeKa M opraHu3moB. Kopposwus|2 IIK 4.3

MCTAJIJIOB: BUABI KOPPO3UH, CITOCOOBI 3aIIUTHEI METAJUIOB OT KOPPO3HUKn
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Hemeramnel. OOmme ¢u3myeckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. THIMYHBIE CBOMCTBA

HemerawioB [V— VII rpynn. Knaccudukanus u HOMEHKIIaTypa coelMHeHH HeMeTauoB. KpyroBopoTst |2
OMOTEHHBIX IEMEHTOB B IIPUPOJIE
IpakTuyeckue 3ansaTus Ne6 2

CocraBiieHHE YpaBHEHMM XMMHYECKUX DPEAKIMM C y4aCTHEM IIPOCTBIX M CIIOKHBIX HEOPraHMYECKHX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHUCIOT, OCHOBaHMH M aM(OTEpPHbIX THAPOKCHUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUNl Ha CBOMCTBA, COCTaB, IOJYYCHHE U
0e30macHOe WCIIOJIb30BaHUE BAKHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTUYECKOM
JESTEIIbHOCTH YEJIOBEKA

Tema 3.3.| OcHOBHOE coJepKaHue 4 OK 01
Nnentudukanys OK 02
HEOPTAHHYECKHX TeopeTnueckoe o0yueHue 4 OK 04
petects Wnentudukaniss HEOPraHWYECKUX BEIIECTB C HCIIONB30BaHUEM HX (PU3HKO-XMMHUYECKHX CBOWCTB,

XapaKTEePHBIX KaueCTBEHHBIX peakuuii. KadecTBeHHBbIE peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPHI-

AQHWOHBI, HA KATHOH aMMOHHS
Pazneua 4. CrpoeHne 1 CBOICTBA OPraHUYeCKUX BelIeCTB 12
Tema 4.1.| OcHOBHOe coepxaHue 4 OK 01
Knaccugukanus, IIK 4.1
cTpoeHHe x| TeopeTnueckoe oby4enune 2 TIK 4.2
HOMeHIIaTypa [losiBieHne M pa3BUTHE OPraHWYECKONW XMMHUHM Kak Haykd. [Ipeamer opranudeckoil xumuu. Mecto u IIK 4.3
OpraHH4eCcKIX 3HAYEHUE OPTaHMYECKOU XMMUH B CUCTEME ECTECTBEHHBIX HAYK.
BCILCCTB XUMHYeCKOoe CTPOCHHE KaK IOPSAAOK COCTMHEHHS aTOMOB B MOJIEKYJIE€ COTJIACHO MX BaJICHTHOCTH.

OCHOBHBIE TOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSI OpraHudeckux coenauHeHuii A.M. bytieposa.
VYraepoaHblid CKeJET OpPraHUYeCKON MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOIO
CTpOeHHUs MoJeKyi. M3omepus 1 u30Mepsl.

[lonsitue o QynkumonanbHoi rpynne. Panukan. IlpuHuumnsl
COeIMHEHMI. MexayHapoaHas HOMEHKJIATypa M IPHUHLMIIBI

KJaccu(uKanum OpraHuYeCKuX
HOMEHKJIATYpbl ~ OpPraHUYEeCKUX
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coequHeHunil. IloHsTHe 00 a3o0Tcolep)KalMX COEIUHEHHSX, OMOJOTMYECKH aKTHBHBIX BeEIEeCTBaX
(yrmeBomax, Xupax, Oelkax W JIp.), BBICOKOMOJICKYJSPHBIX COCIUHCHHSIX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)

IpakTuyeckue 3ansiTus Ne7

Homenkiiarypa opraHuyeckux COEIMHEHHM OTAENbHBIX KJIACCOB (HACHIIICHHbIE, HEHACHIIICHHBIE W
apoMaTHYeCKHUEe YTIIEBOJOPO/bI, CIUPTHI, (DEHOJIbI, abJIErH/Ibl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBiieHHE TIOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHUYECKHX BEIIECTB OTICIBbHBIX
KJIACCOB, HCIIOJIb3Ys WX HAa3BaHUS IO CHUCTEMAaTHYECKONW W TPUBHUAJIBHOW HOMEHKJAType (ITUJIEH,
alleTHJIeH, TIHIEPUH, (eHos, (opMalbIeru/, YKCyCHas KHUCIIOTa, TIUIUH). Pacdersl mpocreiieit
(bopMyIIbl OpraHuYecKOi MOJIEKYJIbI, HCXO/SI U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.| OcHOBHOE co/lepKaHue OK 01
CaoiicTBa OK 02
OpraHYeCKUX Teopernueckoe o0yueHue OK 04
COCAMHCHIN OU3NKO-XUMUYECKUE CBOWCTBA OPTaHUYECKUX COCIMHEHUN OTHCIBHBIX KJIaccoB (0COOCHHOCTH IIK 4.1

KJaccu(pUKalUK 1 HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTUYECKUH psi U 001mas Gpopmysa; H30Mepus; IIK 4.2

(du3nUYecKre CBOMCTBA; XUMUIECKHE CBOMCTBA; CIIOCOOBI TIOyUeHUS ): TIK 4.3

— TpenenbHbIe YTTEBOAOPOAB (TKaHBl M IUKJIOANIKaHbl). ['OpeHHe MeTaHa Kak OJUH U3 OCHOBHBIX

HCTOYHUKOB TEIlIa B IPOMBIIIIEHHOCTH U ObITY. CBOICTBA MPUPOIHBIX YIIEBOIOPOI0B, HAXOXKICHUE B

MIPUPOJIE U TPUMEHEHUE AIKAHOB;

— HenpenenbHble (aJKEHbI, aJKUHbl M alKaJWEHbl) U apOMATUYECKUE YIJIEeBOJOpOnbl. [opeHue

aleTUJIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTO MIJIaMEHU AJI CBAPKHU U PE3KU METAJIIOB

— KHUCIIOPOJICOAepKAIlNe COeAMHEHUS (CTUPTHI U (DeHOIIbI, KapOOHOBBIE KUCIOTHI U A(PUPHI, aJIbIETHIbI

U KETOHBI, >KUpBL, YraeBojbl). lIpakThueckoe NpUMEHEHHE STUJICHIJIMKOJISA, TIJIMIEepUHa, (eHoa.

[Ipumenenue Qopmanpaeruaa, ameraibAeTHAa, YKCYCHOM KHUCIOTHL. Mplla Kak COJMM  BBICIIUX

KapOOHOBBIX KHCIIOT. MoOroIne CBOKWCTBA MbLja

— a30TCojiepKallfe COEAMHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeliku). BbICOKOMOJNEKYIspHBIE

COEUHEHMS (CUHTETHYECKHE U OMOJOTMYeCKU-aKTUBHBIE). MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO.

[Tonnmepu3anus 3TUIIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.

I'enernueckas cBs3b MEXKIY KjlacCaMH OPraHUYECKUX COETMHEHUI
Tema 4.3. OcHoOBHOe coep:kaHue OK 01
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Unentuduxamus | Teopernueckoe o0ydeHue OK 02
OpPraHUYeCKUX OK 04
BEIIICCTB, ux| buooprannueckue coenunenus. Ilpuvenenne u Ouonormueckass posib yriieBoaoB. OxucieHue IIK 4.1
3HAUYEHHE {| YTJIEBOIOB — UCTOYHHK DSHEPTUM JKUBBIX Opranu3moB. OOnacTM NPUMEHEHHUS AaMHHOKHCIIOT.
NpUMEHEHUe g| [IpeBparennss OenkoB mHIMM B OpraHu3Mme. buonornuyeckue ¢GyHKIUH OenkoB. buomormueckue K 4.2
OBITOBOIA u| GyHKIMH XupoB. Posib oprannyeckoil XuMuu B pelieHuH npo0sieM MUIieBoi 6€30MacHOCTH TIK 4.3
Npou3BoJICTBeHHOI | POJIb  Opranuyeckoli XMMHM B PEIIEHHH NPOOJEM DHEPreTHYECKOM O€301acHOCTH, B Pa3BUTUH
NESTEIBHOCTH MEAMIIMHBI, CO3JAHUH HOBBIX MaTepUAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH (aJIbTEPHATUBHbBIE UCTOYHUKU
yelroBeKa sHeprun). OnacHOCTh BO3/ICUCTBHS Ha KUBbIE OPraHU3Mbl OPIAHMYECKUX BEIIECTB OTJEIBHBIX KJIACCOB

(yrmeBomopobl, CHUPTHI, (DEHOJNBI, XJIOPOPraHUYECKHE IMPOU3BOJAHBIC, ANbAETHABI U Jp.), CMBICI

[O0Ka3aTessl peAebHO TOMMYCTUMONW KOHIEHTPAuU
KonTpoabnas .

CtpyKTypa 1 CBOICTBa OPraHU4YECKUX BELIECTB
padora
Pa3pean S. Kunernyeckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX PeaKI Uil
CxkopocTb OcHoBHoOe coJepKkaHue OK 01
XUMHUYECKUX OK 02
pEeaKInu.
XUMHUYECKOE
paBHOBeCHE

Teopernueckoe o0y4enue

CkopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3jMuYHbIX (DAaKTOPOB: MPUPOJIbI pPEarupyrouux BEIIECTB,

KOHIIEHTPAaLUH pearupyroumx BEILECTB, TEeMIIepaTypbl u MJI0IAIN pEaKIMOHHOMN

MOBEepXHOCTHU. TeroBrIedPPEKTH XUMHUUYECKUX PEaKINil. IK30-U SHIOTEPMHUUECKHUE, PEAKITHH.

OOpatumocTh peaknuii. XUMHUYECKOE pPAaBHOBECHE M €ro CMEMICHHWE IOJA JCUCTBHEM pPa3UYHbIX

(akTOpOB (KOHLIEHTpPALIMs PEareHTOB UM MPOJIYKTOB PEAKINH, AaBJIEHUE, TEMIEpaTypa) Ui CO3/1aHus

ONTUMAJIbHBIX YCIOBUM MpOoTEeKaHusl XuMudeckux npoueccoB. [Ipunmun Jle [larense

IIpakTuyeckue 3anaTus Ne8 OK 01

OK 02

Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX 3aJaHuil Ha aHajIu3 (I)aKTOpOB, BIMAKOIIUX Ha H3MCHCHHC
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CKOPOCTH XMMHUYECKON peakiuu, B T.4. C MO3UIIUNA SKOJIOTUYECKH 11€J1ecCO00pa3HOro MOBEACHUS B OBITY
Y TPYJOBOM JI€ATEIHOCTH B LIEJSX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOLIEH TPUPOTHOMN CPEIbI.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUil Ha mnpuMeHeHue npuHiuna Jle-Illarense s
HAaXOX/CHUS HANpPABICHUS CMEIIECHUS PABHOBECHS XUMHUYECKOW peakiuu U aHaau3 (akTOpOB,
BIIUSIIOLIUX HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS

Pa3neu 6. PactBopsI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
[Tonsarue 0 OK 02
pacTBopax Teoperuueckoe o0yyenue OK 07
PactBopenue kak ¢usnko-xumuueckuid mporecc. PactBopsl. CriocoObl MPUTOTOBIIEHUS PACTBOPOB.
PactBopumocTs. MaccoBass 101 pacTBOpeHHOro BeuniectBa. CMbICT TOKas3aTessd IPeAeIbHO
JOMYCTUMOMN KOHIICHTPAIIMH U €r0 UCIIOJIb30BaHUE B OLIEHKE HKOJIOIMUYECKOil 0€30MacHOCTH.
[IpaBmiia sKONOrMYECKH L€1eco00pa3HOro MOBEAEHUS B ObITY U TPYAOBOM JAESITEIBHOCTH B LIEJSAX
COXPAHEHHUS CBOETO 3JI0POBBS U OKPYXKAIOIIEH MPUPOIHON CPEJlbl; OMACHOCTh BO3JEHUCTBUS HAa KHUBBIC
OpraHMU3MbI ONPE/ICIIEHHBIX BEIIECTB.
Pemennie mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI, UCIIOIb3yeMbIe B OBITOBOI 1
IIPOU3BOJICTBEHHON JIESITEIbHOCTH YEJIOBEKa
Tema 6.2.|OcnoBHOE coepskanue OK 01
Hccnenosanue OK 02
CBOMCTB PacTBOPOB Teopernyeckoe o0yueHue OK 04
. Lo IIK 4.1
[IpuroToBneHue pacTBOPOB 3a/laHHON (MaccoBOi, %) KOHIIEHTpaINH (C MPAKTHKO-OPHEHTUPOBAHHBIMU
BOIIPOCaMHM) U OTIpeZieNIEHUE CPebl BOJHBIX PACTBOPOB. 1IK 4.2
Pemrenue 3a1au Ha TPUTOTOBJIEHUE PACTBOPOB IIK 4.3
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJePKaHUE (COIepKaHUe TPUKJIATHOTO MOIYJIs1)
Paznen 7. Xumusi B GbITY H IPOM3BOACTBEHHOI A€ATEILHOCTH YeJ0BEKA OK 01
OK 02
Xumus B ObITY 1|OcHoBHOE conepikanue OK 04
IIPOU3BOJCTBEHHON
p OK 07
JEATEIBbHOCTH Teopernyeckoe o0yueHue
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YCI0BCKa

Hogeilmre nocTuykeHus XMMUYECKONH HAYKU U XUMUYECKOW TexHoyoruu. Ponb xumMuu B obecrieueHun
HKOJIOTHYECKOM, YHEPTeTUUECKOM 1 MUIIEBON 0€3011aCHOCTH, Pa3BUTUU MeIUIUHBI. [IpaBuia noucka u
aHajlu3a XUMHYECKOW HMH(OpPMaluM U3 Ppa3IMYHBIX HCTOYHUKOB (Hay4yHass M ydeOHO-Hay4Has
JaUTEparTypa, CpeCcTBa MaccoBoi nHpopmanyu, cetb iHTEpHET)

IpakTuyeckue 3ansiTus Ne9,10

[lonck u aHanu3 KeicOB O MPUMEHEHUHM XMMHUYECKUX BEIIECTB U TEXHOJIOTHM € ydeToM Oyayriei
npoecCHOHATLHOM ~ JEATEIBHOCTH MO  TeMaM:  BAXKHEWIUE  CTPOUTENIBHBIC  MaTepHUalIbI,
KOHCTPYKLIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepaMmHuKa, MaTepuaibl Uil JJIEKTPOHHKH,
HaHOMAaTepHallbl, TEKCTUJIbHBIE BOJOKHA, HCTOYHUKHA OJHEPTrUH, OPraHMYECKUE U MHUHEpaIbHBIC
yIoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.

3ammra:[IpencraBneHne pe3ynbTaToOB PelICHU KeHCoB B (hOpMe MUHHU-I0KIAa C IPe3eHTaen

IIK 4.1
IIK 4.2
IIK 4.3

IMpomexyTouHnas aTrectanus no qucuuminte (J1/3)

Bcero

54
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3. YCJIOBUSA PEAJIMBAIIMNK  ITPOT'PAMMBI OBIIEOBPA3OBATEJBbHON
JANCHUITTINHBI

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYyeHn 0
st peanuzalii  MPOTPaMMBbl  TUCIUIUTHHBI JIOJDKHBI OBITH TMPETYCMOTPEHBI CIEAYIONTUE
CrelaJbHbIE TIOMEIICHUS: YICOHBI KAOMHET XUMUU U/ UM YIeOHOW XUMHUECKOU JTaO0OpaTOPUH.

Oo6opynoBanue y4eOHOro KaOuHera (HArJs/IHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoJiele MOJIEKYJ, MOJEIH KPUCTANTNYECKUX PEIIETOK, KOJUJIEKIIUU MPOCTBIX U CIOKHBIX BEIECTB
W/WIM KOJUIEKIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
yaeOHbIe (UIBEMBI, UGPOBBIC 00pa30BaTEIIbLHBIC PECYPCHI.

TexHuyeckue cpeacTBa 00y4yeHHs: KOMIBIOTED C yCTPOWCTBAMHU BOCIPOU3BE/ICHUS 3BYKa,
MPUHTEP, MYJIBTHUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHMEIUWHAS JOCKA, yKa3Ka-TPE3eHTEp IS
IIPE3EHTALAMN.

OobopynoBanue Jadopatopum U padovYux MecT JIA0OPATOPUM: MEH3YPKH, IHUIIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIbl, IPEIMETHbIC U MOKPOBHBIC CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakiuii, GuiIbTpoBalbHAsg Oymara, MPOMBIBAIKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOku, QoHapuKU, HAOOP PEaKTUBOB, CTEKISHHBIC MANIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIC
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeIUTeNbHble nunuHapudeckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbIe YAIIKH, IMAHIETHI, (WIBTPHI OyMakKHBIC, BaTa, MapJsi, YacOBHIC CTEKIIA,
JICKTPOTUIUTKH, JTa00paTOPHBIC INTATUBBI, CIIUPTOBBIC TOPEIKH, CIUYKH, TPHUOOp YIS TOTYICHHS
ra3oB (WM mpoOUpKa ¢ ra300TBOHON TPYOKOI), AepKATEIU ISl IPOOUPOK, CKIISTHKH JIJIST XPAHCHUS
PEaKTHBOB, pa3fgaTOYHbIC JIOTKH; XUMHueckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTENIbHBIE LIUMIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe podupku (Ha 10-20 M) U MepHbIE KOJIOBI
(25, 50, 100 u 200 mur), BomsiHast OaHs (MIM TEPMOCTAT), CTEKJITHHBIC MAJI0YKH; KOHUYECKHUE KOJIObI
st TuTpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU 7S ompeneneHus pH u cranmapTHas
WHAMKATOpHAs IIKalla; YHUBEPCaIbHbIM UHAUKATOp; numneTku Ha 1, 10, 50 mu (wnu no3atopsl Ha 1, 5
u 10 M), OrOpeTKH IS TUTPOBAaHUS, MeAUIMHCKHE mmpuibl Ha 100—150 M1, mabopaTtopHbie W/HIH
aHaJIUTUYEeCKUe Bechl, pH-MeTphl, cymmibHBIN 1IKad, U Ip. T1abopaTopHOe 000PYyI0BAHUE.

3.2. UndopmanmnoHHoe obecrniedeHHe peajn3alui NPorpaMmmMbl

OcHOBHBIE MeYaTHbIE U3TAHUS

1. Andunorenona, 1. B. Xumusi: ydeOHUK U MPAKTUKYM Ul CPEAHETO MPOPECCHOHATBLHOTO
obOpazoBanus / . B. Audpunorenona, A. B. ba6kos, B. A. [lonkoB. — 2-e u3a., ucnp. u aom. —
Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.

2. WMeromuxuna, H. A. O6mas xumus: yueOnuk mis CIIO / H. A. Ileromuxwuna, JI. B.
Munaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Huxonsckuii, A. b. Xumus: y4eOHUK ¥ MPAKTHKYM JJIsI CPEIHETO MPO(ecCHOHATBHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ m3x., mepepab. u jon. — Mocksa:
N3narensctBO FOpaiit, 2022. — 507 c.

4. Xumus: yueOHUK Ui cpeHero npodeccuonanbHoro oopazosanus / FO. A. Jlebenes, I'. H.
®daneeB, A. M. TI'ony6es, B. H. [llanmoBan; mox oOmieit penakiueit I'. H. ®aneeBa. — 2-e usn.,
nepepad. u gon. — Mocksa: U3narensctBo IOpaiit, 2022. — 431 c.

JlonoJIHUTeIbHbIE HCTOYHUKH

1.  Xwumusa. 10 kimacc. YriyOnéunsiii ypoBens : yuebuux/ B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: IIpocsemenue, 2022. —
446, [2] c.: un.
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2.  Xwumwms. 11 kmacc. YrnyOonéunusiii ypoBenb : yueOHuk/ B.B. Epemun, H.E. Ky3pmeHnko,
A.A. lpo3nos, B.B. Jlyaun; nox pea. B.B. JIyauna. — M.: I[IpocBemenue, 2022. — 478, [2] c.: ui.

3. Xwumusa. YriuyOnenuslid ypoBeHb. 10—11 xmaccel: pabovas mporpamma K juHun YMK
B.B. JlynuHa: y4e0HO-METOIUYECKOE nocooue / B.B. Epemum,
A.A. [Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: lpoda, 2017. — 324, [1] c.

4.  Meronuueckoe mocobue k yuebnuky B. B. Epemuna, H. E. Ky3bmenko,
B.U. Tepenuna, A. A. JIpoznosa u np. «Xumus. YriayoneHHsrd yposenb». 10 kinacc / B. B. Epemun,
AA. Hpo310B, H1.B. Epemuna, B. . MaxoHuHa,
O. 10. Cumonosa, 2.}0. Kepumos. — M.: Jlpoda, 2018. — 339 c. : ui.

5. Meroauueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A. JIpo3nosa
u np. «Xumus. Yrayonennslid ypoenb». 11 kiacce / B. B. Epemun, A.A. /Ipo3nos, 1.B. Epemuna,
H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumon. — M.: Ilpoda, 2018. — 423 c. : un.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS OBIIIEOBPA3OBATEJILHOM
TACIATITAHBI

KoHTposib 1 oleHKa pe3ynbTaToB O0y4YEHHUS! OCYIIECTBIISIETCS MPENoAaBaTesieM B IMpoLecce

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

0o0yyarolMMuUC MHAMBUAYAJIbHBIX 3aJaHUl, IMPOEKTOB, HCCIEAOBAaHUN. Pe3ynpraTel 00ydeHHUs

OMpCACIIA0T, YTO 06y11a10mnecsi AOJDKHBI 3HATh, IMOHMMATh U ACMOHCTPUPOBATH IO 3aBCPHICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJISL U OLICHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI
UCIIONIB3YETCSl CHCTEMa OICHOYHBIX MEpPONPUATUN, MPEICTaBISIONIas COOONH KOMIUIEKC Y4eOHBIX

MEPONPUSITHIA, COTIACOBAHHBIX C pe3yjibTaTaMu 00yueHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (mpeametnbie pe3ynbtathl o aucturuiuae) 1 GI'OC CIIO.

Ne |OK/IIK |Mopnyas/Pa3nen/Tema |Pe3yabrar 00yueHus Tumst . OUEHOMHEIX
MeponpusTHii
| OcHOBHOE cojIepKaHue
1 Paznen 1. OcHoBbI @opmymposats
0a3oBble NOHATHA W
CTPOEHHS BellecTBa
3aKOHbI XMMUH
1.1 |OKO01 Crpoenue atomoB|CoctaBnsate xumuueckue|l. Tecr «CtpoeHue aroMoB
XUMHYECKHX DJIEMEHTOB|(OPMYNbl COEIMHEHUN B|XHUMHUYECKUX AJIEMEHTOB u
U TPHUPOJIa XUMHUYECKOU |COOTBETCTBUI CO|TIPUPOIa XUMHUECKOH CBSI3U».
CBSI3U CTETIeHbIO okucieHusi|2. 3agaud Ha  COCTaBIICHUE
XUMUYECKUX  DIJIEMEHTOB,|XUMHUYECKUX dbopmyn
WCXO/Isl U3 BAJIGHTHOCTH H|JIBYXaTOMHBIX COCTMHEHUI
ANEKTPOOTPHUIIATEILHOCTH |(OKCHIIOB, CYJIBb(UIOB, THUIPHIIOB
U T.1L.).
3. 3agaHus Ha WHCMOJIb30BaHUE
XUMHUYECKON CUMBOJIMKHU u
Ha3BaHUI COEIMHEHHI o
HOMEHKJIAType MEXIYHApOJHOTO
cor3a TEOPETUYECKON 51
MIPUKJIATHON XUMHUHU u
TPUBUAIBHBIX  Ha3BaHUW  JJIs
COCTaBJICHUS XUMUYECKUX
bopmyn JIBYXaTOMHBIX
COEIMHEHU I (oKkcuoB,
Cynb(GUI0B, THIPUAOB U T.I.) U
JIPYTrux HEOPTraHUYECKHUX
COEIMHEHUH OTIENbHBIX KJIACCOB
1.2 |OKO01 Ilepunonnueckuil 3akoH 1| XapaKkTepu30BaTh 1. Tecr «Meramnuueckue /
OK 02 Tabnumna JI.A.|xuMHU4ecKre 3JIEMEHTHI B|HEMETAJJINUYECKUE CBOICTBA,
MenneneeBa COOTBETCTBUU c WX [3JIEKTPOOTPUIIATEITLHOCTh u
MOJIOKEHHUEM B|CPOJICTBO K AJIEKTPOHY
MEPUOINYECKON  CHCTEME|XUMHUYECKUX AJIEMEHTOB B
XUMHUYECKUX  DJIEMEHTOB|COOTBETCTBHE C WX AJIEKTPOHHBIM
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OK/IIK

Monyas/Paznen/Tema

PesynabTaT 00yuenus

Tunel OLl€HOYHBIX
MepOonpUATHH

J.1. Menneneena

CTPOCHHEM U TOJIOKEHUEM B
IIEPUOANYECKON cucreme
XUMUYeCKuX  aaementoB .M.
Meunneneesay.

2. [Ilpaktuueckue 3amaHusi Ha
YCTAaHOBJICHHE  CBS3M  MEXKIY
CTPOCHHUEM AaTOMOB XHUMHYECKUX
3JEMEHTOB W  TMEPUOAMYECKUM
N3MEHCHUEM CBOMCTB
XHAMUYECKHX DJJIEMCHTOB H HX
COEIMHEHUII B COOTBETCTBHU C
TTOJIOKECHUEM [Tepuoanueckoit
CHCTEME.

3. IIpakTUKO-OpHEHTHPOBAHHBIE
TEOPETHYCCKHUE 3aJaHuA Ha
XapaKTepU3alnio XAMUYECKHUX
9JeMeHTOB: «MeTtamnueckue /
HEMeTaJInIecKIe CBOMCTBA,
3JEKTPOOTPUIIATETHLHOCTD u
CPOJCTBO K AIIEKTPOHY
XAMHYECKHUX 9JIEMEHTOB B
COOTBETCTBHE C MX 3JICKTPOHHBIM
CTPOGHHEM U TIOJIOKEHHEM B
IIEPUOINYECKON cucreme
XUMHYECKUX 2JIEMEHTOB
J.1. MenneneeBa»

Pa3zgen 2. XuMuueckue
peaxkuu

XapaxkTepu3oBaTh THUIIBI
XHUMHYECKHX pPeaKkuuii

2.1

OK 01
OK 04

Tumel XUMHUYECKUX
peakuuii

CocraBndTth peaxkuuu
COCIMHEHUSI, Pa3JI0KCHUS,
oOMmeHa, 3aMeILCHUS,
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3amaum Ha  CcOCTaBJICHUE
YPaBHEHUH PEAKLUN:

- COCIUHCHHS, 3aMeIICHNS,
pas3noxeHus, 0OMeHa;

— OKHCIIMTEIIBHO-
BOCCTAaHOBUTENBHBIX PpEaKIUi C
HCIIOIL30BaHUEM MeToaa
AJIEKTPOHHOTO OajaHca.

2. 3agaum Ha pacyer MaccChl
BEILECTBA WJIH 00bEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH O0BEMY
OJIHOTO U3  Yy4YacTBYIOIIUX B
pEeaKIny BEIIECTB; PacuEThI
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OK/IIK

Monyas/Paznen/Tema

PesynabTaT 00yuenus

Tunsi OLIEHOYHBIX

MepOonpUATHH

Maccel  (0OBEMa,  KOJMYECTBA
BELIECTBA) IPOJYKTOB PEAKILIMH,
€CIM OJHO W3 BEIIECTB HMeEET

IMpUMCCH

2.2

DIEKTPOIUTHYCCKAS
NUCCOLMALNAA U UOHHBIN
o0meH

CocraBnare  ypaBHEHHS
peaxkuu

oOmeHa c

XHUMHUYCCKUX
HMOHHOI'O
yY4aCTHEM
HCOPraHNYCCKUX BCUICCTB

1. 3apanus
MOJICKYJIIPHBIX u
peakuuii
OCHOBaHHI n

Ha COCTaBJICHUE

HOHHBIX
C ydYacTHeM KHCIOT,
coJiei,
YCTaHOBJICHHE M3MCHCHUS

KHUCJIOTHOCTH CPCAbI

Paznen 3. Crpoenue u
CBOMCTBA
HEOPraHUYeCKHUX
BellecTB

HcciaenoBarb crpoeHue u
CBOlicTBa
HEOpPraHu4ecKUux
BeIeCTB

3.1

OK 01

IIK 4.1
IIK 4.2
IIK 4.3

Knaccudukanus,
HOMCHKJIATypa u
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

Knaccugpunuposars
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHUU
C UX CTPOCHHEM

1. Tecr «Homenknarypa u

Ha3BaHUE HEOPraHUYECKUX
HCXOJIs
dhopMyIibI
XUMHUYECKOU

BEILIECTB
XUMHUYECKON

u3 ux
W
COCTaBJICHUE
(dbopMyIJIbI HCXOIS W3 Ha3BaHUS
BEIIECTBA

[0  MEXIYHapOJIHOU

U TPUBUAJILHON

HOMECHKJIATYPE».

2. 3amauum Ha pacyeT MaccoBOi

nonu  (Macchl)  XMMHUYECKOTO

JJIeMEHTa (coenuHeHus) B

MoJieKyIe (cMecH).

3. IlpakTuyeckue 3afaHusi IO

KJIacCU(UKAIINN, HOMEHKIIAType U

dbopmynam
BEIICCTB

XUMHYECKUM
HEOpPraHUYECKUX

pa3IMYHBIX KJIACCOB.
4. Ilpaktnueckue
OIIpEIEIIEHUE XUMHUYECKON
AKTUBHOCTH BELIECTB B
3aBUCHMOCTH BHUJA XUMHYECKOH

3aJaHus Ha

CBSI3M W THUIA KPUCTALTMYECKOMN
peleTKn

3.2

OK 01
OK 02

Dduznuko-xumMnueckue
CBOMCTBA
HEOPraHUYECKUX

VYcraHaBiuBaTh
3aBUCUMOCTh ¢buzuKo-

XUMHAUYECKUX CBOWCTB

1. Tect «Oco0ennoCcTH
XUMHUYCCKUX CBOf/iCTB OKCI/I)IOB,

KHCJIOT, OCHOBaHUH, aM(OTepHBIX
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Tunsi OLIEHOYHBIX

Ne |OK/IIK |Mopnyas/Pasnen/Tema |Pesynbrat 00yuenus .
MepOonpusATHI
BELIECTB HEOPraHWYECKUX BEILECTB|TUIPOKCHIIOB U COJIEH».
OT CTpO€HHMs aToMoB H|2. 3ajgaHusi Ha COCTaBJICHHUE
MOJIEKYJ, a TakKXe THIIa|ypaBHEHUI XMMHUYECKHUX peakUuil
KPUCTAJUINYECKON C Y4acTHEM IPOCTbIX M CIO0XKHBIX
peLeTKu HEOPraHM4YeCKUX BEILIECTB:
OKCHJIOB METAJUIOB, HEMETAJIOB U
aM(pOTEePHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHCJIIOT,
OCHOBaHUI U aM(OTEPHBIX
TUIPOKCU/IOB,  HEOPraHMYECKHUX
COJel, XapakTepU3ymIIUX  HX
CBOWCTBA U CIIOCOOBI MOJYYEHHUS.
3. IlpakTuko-OpUEHTHPOBAHHBIE
TEOpeTUYEeCKHe  33JaHus  Ha
CBOMCTBa U NOJIy4eHHe
HEOPraHUYECKUX BEILECTB
3.3 |OKO01 Wnentuduxamms Hccnenosath 1. IIpakTuKO-OpUEHTHPOBAHHbBIE
OK 02 HEOPraHUYECKUX KauyeCTBEHHBIC  PEAKLWH|3aJaHUS 1o COCTABJICHUIO
OK 04 BEILECTB HEOPraHWYECKHX BEIIECTB |XUMUYECKUX PEAKLIUN C y4acCTHEM
HEOPraHUYECKUX BELIECTB,
UCIIOJIb3YEMbIX s ux
UICHTU(UKAITIH.
4 Pa3znean 4. Crpoenue u|HcciaenoBars crpoenue u|Konrponbnas padora
CBONCTBA cBoiicTBa opraHudeckux|«CTpykTrypa 1 CBOliCTBa
OPraHu4ecKux BeIeCTB OPraHM4ecKHX BelecTB)
BellecTB
41 |OKO01 Knaccugukanus, Knaccudunuponatsb 1. 3agaHms Ha  cocTaBIEHHUE
IIK 4.1 |cTpoeHue V|OpraHMYECKHE BEIECTBA B|HA3BaHUM OpraHNYECKUX
IIK 4.2  |HOMEHKIaTypa COOTBETCTBUU c VX |COCIUHEHNN IO TPUBHAIILHON WIH
IIK 4.3  |OpraHM4ecKux BEIIECTB |CTPOECHUEM MEXKIyHAPOAHOU
CUCTEMAaTUYECKON HOMEHKJIAType.
2. 3amaHus Ha COCTaBJICHHE
HOJHBIX u COKpaIlleHHBbIX
CTPYKTYPHBIX bopmyn
OpPraHUYECKUX BELIECTB
OTJIENbHBIX KJIACCOB.
3. 3agaun Ha  OMpeleNIeHHe
MpOCTeMNIIeH bopMyIbI

OprﬂHH‘—ICCKOﬁ MOJICKYJIbI, UCXOOA
13 3JIEMEHTHOT0 cocTaBa (B %)
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Ne |OK/IIK |Mopnyas/Pasnen/Tema |Pesynbrat 00yuenus Tumst . OHCHOTHBIX
MeponpusiTHi
4.2 |OKO01 CaoiicTBa OpraHnuecKkux|Y craHaBIIUBaTh 1. 3aganust Ha cocCTaBJIEHUE
OK 02 COEIMHEHU N 3aBUCUMOCTh ($u3MKO-|ypaBHEHUH XMMHYECKHX PEaKIUN
OK 04 XUMHYECKUX CBOMCTB|C y4acTUEM OpraHu4eCKUX
IIK 4.1 OPraHUYECKHUX BEILECTB OT|BEUIECTB HAa  OCHOBAaHUM  UX
IIK 4.2 CTPOEHUS MOJIEKYJI COCTaBa M CTPOCHHS.
IIK 4.3 2. 3agaHuss Ha  COCTaBJICHHUE
YPaBHEHUN XUMHUUYECKUX PEAKLIUH,
WUTIOCTPUPYIOIINX ~ XMUMHUYECKUE
CBOWCTBA C YYE€TOM MEXAHU3MOB
IIPOTEKAHUS JIaHHBIX peakuud u
TE€HETUYECKOMN CBS3U
OPraHWYECKUX BEIIECTB pPa3HbIX
KJIaCCOB.
3.  PacuernHple  3amaun 1O
YpaBHEHUSIM PEaKIUi C y4acTHEM
OpPraHMYECKUX BEIIECTB.
4.3 |OKO01 Wnentuduxamms HccnenoBats 1.IIpakTuKO-OpUEHTHUPOBAHHbBIE
OK 02 OPraHWYECKHUX BEILECTB,|KaYeCTBEHHBIE  PEAKLHH|3aTaHUSL 1o COCTABJICHUIO
OK 04 170.¢ 3HAYCHHE Y| OpraHUYECKHUX XUMUYECKHUX PEAKLHN C y4acTHEM
MPUMEHEHHUE B OBITOBOW|COCTUHEHUI  OTAEIbHBIX [OPraHUYECKUX BEIIECTB, B T.4.
U NPOU3BOJICTBEHHON |KJIACCOB UCIIOJIb3YEMbIX JUTSL ux
JIeATEIbHOCTH YeJIOBEKa uaeHTupukauu B OBITY U
IPOMBILIUIEHHOCTH.
5 Paznen S.|XapakTepu3oBathb
Kunernyeckue U |BJIMSIHHE Pa3JIMYHBIX
TepMoAMHAMHUYecKkHe |paKTOpoB HA
3aKOHOMEPHOCTH paBHOBecHe M CKOpPOCTh
NPOTEeKAHUS XHMHYECKHX peakiui
XHMHYECKHX peakuui
3) OK 01 CkopocTh  XMMHYECKHX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBaHHBIE
OK 02 peakuuii. XHMMHUYECKOE|BIUSHUE  KOHLEHTPALNHU|TEOPETHUECKUE 3alaHus Ha
paBHOBECHE pearupyromux BeIIeCTB U|aHadu3 (PaKTOpoB, BIMSAIOLIMX Ha

TEMIICPATYpPbI Ha CKOPOCTb

XUMHYECKHUX PEAKIINH
XapakTepu3oBaTh
BIIUSTHUE W3MEHEHUS
KOHILIEHTPALlUU  BEIECTB,
peakuun Cpelsl U
TEMIEPATYpPbI Ha
CMEILIEHNE XHMHUYECKOTO
paBHOBECHS

N3MCHCHHUEC CKOPOCTU XHUMHYECKOH

peaxkuuu. [IpakTuko-
OpUEHTHUPOBAaHHBIE 3a/JaHus Ha
IIpUMEHEeHHe  npuHiuna  Jle-
Iatenne I HaXOXKIECHUSI
HaIpaBJIEHUs CMeIlleHUs

PaBHOBECHUA XHUMHYISCKOM p€akuuu
1 a”HaIu3 (baKTOpOB, BJIMAIOIIUX
Ha CMCIICHHUEC XUMHUYCCKOI'O

27




Tunsi OLIEHOYHBIX

Ne |OK/IIK |Mopnyas/Pasnen/Tema |Pesynbrat 00yuenus .
MeponpusTHIA
paBHOBeECHs
6 HccaenoBarb
HCTHHHBIEPACTBOPBHI €
Pa3nen 6. PacTBopsl P P
3aJaHHBIMH
XapaKTepUCTUKAMU
6.1 |OKO01 [Tonsitue o pactBopax  |Paznuuath uctuHHbIe|l. 3agauM Ha MPUTOTOBJICHHUE
OK 02 pacTBOpbI pacTBOPOB.
2.  IIpakTUKO-OpHEHTHPOBAHHBIE
pacueTHbIe 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIONIb3YyeMbIe B OBITOBOH U
MPOU3BOJICTBEHHON JIESITEIbHOCTU
YeJioBeKa
6.2 |OKO01 HccnenoBanue croiicTB|MccnenoBarb ¢duzuko-
OK 04 pacTBOpoOB XUMUYECKUE CBOMCTBA
WCTUHHBIX PaCTBOPOB

1 IIpodeccuonanbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHMe (Coep:KaHNe MPUKJIATHOTO MOTY/JIs1)

7 Paspnen 7. OuenuBarth nocjeacTeus (3ammra Keiica (¢ y4yeroMm
XumMusi B ObITy H|0OBITOBOM u|0yanymeii  npodgeccuoHAIbLHOI
NMPON3BOACTBEHHOI NPOM3BOJCTBEHHOI JAesiTeJIbHOCTH)

JAesITeJIbHOCTH JAesiTeJIbHOCTH YeJIOBEKA
yeJ0BeKa C MO3HINI
IKOJIOTHYEeCKOH
0e3onmacHoOCTH
OK 01 Xumus B Obity u|OuenuBath mnocnenctBusi|Keiic (¢ yuetom  Oymymieit
OK 02 IIPOU3BOICTBEHHOMN OBITOBOI u|npodeccruoHanbHOM
OK 04 JEATENIbHOCTH YEIOBEKA (IIPOU3BOJICTBEHHOU NESITEIIbHOCTH)
OK 07 NeSITeTLHOCTH 4esioBeka ¢|Bo3Mo)kKHBIE TEMBI KEHCOB:
IIK 4.1 no3unuii  skosornueckoi|1.  Iloremnenue  kouMara U
IIK 4.2 0€30MacHOCTH BBICBOOOK/IEHUE ra3oBbIX
IIK 4.3 THUAPATOB CO JIHA OKEaHa.

2. Bynyuiue Marepuansl AJs aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHUSI.

3. HoBele wMarepuansl s
COJTHEYHBIX OaTapeit.
4. JlekapctTBa  Ha  OCHOBE

PACTUTCIIBHBIX IIPEIIapaToB
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