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1. O0mas xapakTepucTHKa padouyel NporpaMmMal 0011e00pa30BaTeIbHON AUCHHIIINHBI
«XumMus»

1.1. Mecro AUCHHUILIMHBI B CTPYKTYpe OCHOBHOH npogeccuoOHATbHOM
o0pa3oBaTe/IbHON NPOrpaMMblI
O6meoOpazoBaTenpHas  JUCHUIUIMHA  «XUMUS»  SBISETCA  00S3aTeNbHONM  YacThiO
o01meo0Opa3oBaTesbHOTO IMKIa 00pazoBaTtenbHoi nporpammsl CITO B coorBercTBuM ¢ PI'OC CIIO
no crnenuanbHocTh 09.02.12 TexHuueckast SKCIUTyaTallsi U COMPOBOXKJICHHE WHGOPMAIMOHHBIX
CUCTEM
1.2. lesan u mu1aHupyemble pe3yabTAThl 0CBOCHHUS M CUUIIHHbI:

1.2.1. leau u 3a0a4m AUCUMIIIIMHBI

@opMHUpOBaHUE y CTYACHTOB XMMHUYECKOW COCTABIIAIOLIEH €CTECTBEHHO-HAy4YHOM KapTHUHBI
MHpAa KaK OCHOBBI TMPHUHATHS PEHICHUA B JKU3ZHEHHBIX W TPOU3BOJCTBEHHBIX CHUTYyalUsX,
OTBETCTBEHHOTI'O ITOBEJCHUS B IPUPOJHOM Cpele.

3agauu QIMCHUIIMHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MNPOTEKAaHUs XWMHUYECKUX IPOLIECCOB U
SBICHUM B OKpYXXarOIIed cpene, LEJOCTHOW HAyYHOM KapTUHBI MHUpPA, B3aWMOCBSI3U H
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOAMTH pacueThl MO XUMHYECKHMM (opMmyraaM U ypaBHEHUSIM
XUMHUUYECKUX PEAKIUH, IUIAHUPOBATh U HHTEPIIPETUPOBATH PE3YJIbTATHl XUMUUYECKUX IKCIIEPUMEHTOB,

3) copmupoBaTh HaBBIKM MPOBEACHHUS XMMHUYECKHUX SKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUM C
COOJTIOICHHEM TIPAaBHII OE30MACHOTO OOPAIIEHHS C BEIIECTBAMU M Ta0OPATOPHBIM 000pYyI0BAHUEM;

4) pa3BUTh yMEHMsI aHAJIU3UPOBATH, OLICHUBATbH, MPOBEPATH HA JIOCTOBEPHOCTh U 0000IIATh
nH(GOPMAIIHI0 XUMHUECKOT0 XapaKkTepa U3 pa3IudHbIX UCTOYHUKOB;

5) copmMupoBaTh YMEHHUS IPOrHO3UPOBATH MOCIEACTBHS CBOEH ACSITEIbHOCTH U XUMUYECKUX
MPUPOIHBIX, OBITOBBIX U MIPOM3BOJICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHUMAHWE 3HAYMMOCTH JIOCTHKEHUN XUMHUYECKOW HAyKH M TEXHOJOTHUH
JUIsL Pa3BUTHUS COLMATIEHON M IPOU3BOACTBEHHOM cdep.



1.2.2. Ilmanupyemble pe3y/ibTaThl 0CBOCHHs 001eo0pa3oBaTebHOi AucuuIIMHbI B cooTBeTcTBME ¢ PI'OC CIIO m Ha ocHoBe PI'OC

COO
Kon u IInanupyemsle pe3yabTaTbl OCBOCHHMS THCHUIINHBI
HANMEHOBaHH
e

¢opmupyembix O0mue JucuuinHapHbIe

KOMIIeTeHI Ui

OK 01. B yacTH TPYAOBOI0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas  BKJIIOYAET:

Bri0upats - TOTOBHOCTb K TpPyAY, OCO3HAHHWE LEHHOCTH | OCHOBONOJIAraloIMe IOHATHS (XMMHMYECKHM 3J€MEHT, aToM, 3JEKTPOHHas

CII0COOBI MacTepCTBa, TPYAOTIOOHE; o0oJiouka aToma, s-, p-, d-3JIeKTpOHHBIE OPOUTAU aTOMOB, UOH, MOJICKYJIa,

pelleHns 3aJa4 | - TOTOBHOCTb K  AKTUBHOM  JIEATEIBHOCTH | BAJICHTHOCTD, 3JIEKTPOOTPULIATENBHOCT, CTENEHb OKHUCIICHUS, XMUMHUYECKas

npodecCHOHaN | TEXHOJIOTMYECKON M COILMAIbHON HAIIPABIEHHOCTH, | CBA3b, MOJIb, MOJIIpHAs Macca, MOJIIPHBIM 00beM, YIJIEpOIHBIA CKeJET,

BHOU CIOCOOHOCTh ~MHUIMMPOBATh, IUJIAHUPOBATh MU | (QyHKIMOHANbHAS TpyIIa, paguKall, U30MEpHs, U30MEepbl, TOMOJOTHYECKUI

JIESATEIIBHOCTH | CAMOCTOSATEIbHO BBINOIHATH TAKYIO JEATEIBHOCTD; | P, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOJ- U a30TCOAEPKALLUE COEAUHEHNUS,

IIPUMEHUTEIBH | - HHTEpPEC K pa3IMYHBIM cdepam | OMONIOTMYECKH aKTUBHBbIC BellecTBa (YIJIEBOIbI, JKUPbI, OEIKH), MOHOMED,

0 K Pa3JIM4YHBIM | MPO(heCCHOHAIBHON AEITEIbHOCTH, [OJINMEP,  CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBialecHMe  YHHBEpPCAJIBHBIMH  y4eOHBIMH | KDUCTAJUIMYECKAs. PELIeTKA, TUIbl XUMHUYECKUX pPeaKkUui (OKHCIUTEIbHO-
NO3HABATEJLHBIMH JAeHiCTBUAMM: BOCCTAHOBUTEINIBHBIE, 3K30-U IHAOTEPMHUUYECKUE, PEAKIIMM UOHHOIO 0OMEHaA),
a) 0a3oBbIe JIOTHYECKHE 1eiCTBHUS: pacTBOp, IIEKTPOJIUTHI, HEIIEKTPOIIUTHI, dJIEKTPOIUTHYECKAs TUCCOLMALINSA,
- CaMOCTOSITENILHO bopmynaHrpoBaTh U | OKUCJIUTED, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEAKIIUU, XUMHUUECKOE
aKTyaJIM3MpoBaTh NpoOjeMy, paccMaTpuBaThb €€ | pABHOBECHE), TEOPUM M  3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHUS
BCECTOPOHHE; oprannueckux BemectB A.M. bytiepoBa, Teopusi 3IEKTPOIUTUYECKON

- yCTaHaBJIMBAaTh CYIICCTBEHHBIM IPU3HAK WIH
OCHOBaHUS IJIsl CpaBHEHUS, KIACCUPUKAIUU H
0000I1ICHHS;

- ompenensaTh IeNUd JeSATCIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JOCTHIKCHHUS,
- BBISBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEUUS B
paccMaTpyBaeMbIX SBJICHUSX;

- BHOCUTh KOPPEKTHBBI B  JESATCIBHOCTD,
OIICHMBAaTh COOTBETCTBHE PE3yJIbTATOB LEJISAM,
OIICHUBATH PUCKU TOCJICICTBUN ACSITEILHOCTH;

- pa3BUBATh KPEATHBHOC MBIILJICHUE TIPU PEIICHHH

3aaaBaTb

nuccoumanuu, nepuoandyeckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
MAacCChI), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUHN SI3BIK XUMHH, (PAKTOIOTUICCKUE
CBEJICHUS O CBOWCTBAX, COCTaBe, MOJYYCHHUH U OE30IIaCHOM HCIOJIb30BAHUU
BOKHEUIIUX HEOPraHUYECKHMX M OPraHMYecKUX BELIECTB B OBITY U
MIPAKTUYECKOMN JCATEIHHOCTH YEIOBEKA;

- YMETb BBISIBIIATH XapaKTEpPHbIE MPU3HAKKM M B3aUMOCBSA3b H3YUEHHBIX
MOHATUH, TIPUMEHSITH COOTBETCTBYIOIIUE TIOHITHS TP ONMMUCAHUK CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HMX IMPEBpaAILICHUH;

BBISIBJIATH B3aMMOCBA3b XHUMHUYCCKUX 3HAHUM C INOHATHUAMUA u
OpCACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX IMTPECAMCETOB,
- YMETH HUCIIOJIB30BATh HanMCHOBaHUA XHUMHUYCCKUX COC,I[I/IHGHI/Iﬁ




YKU3HCHHBIX TTPOOIEM

0) 0a30BbIE HCCAEI0BATENLCKHE AeliCTBUA:

- BJAJIeTh HaBBIKAMU Y4eOHO-HCCIIEI0BATEIbCKON
u MIPOCKTHOM JIeITEIILHOCTH, HaBBEIKAMH
paszperieHus mpooieM;

- BBIIBJISATH MNPUYMHHO-CJICACTBEHHBIC CBSI3H H
aKTyaJu3UpOBaTh 3a/1auy, BbIABUIaTh THIIOTE3Y €€
perieHus, HaXOJIHUTh apTyMEHTHI JUIS
JI0OKa3aTesIbCTBa CBOMX YTBEPXKICHUM, 3a/1aBaTh
rapamMeTpbl U KpUTEPUU PEIICHNUS,

- AHaJU3MpPOBATh IMOJYUYECHHbIE B XOJI€ PELICHUS
3a/1aud  pe3yibTaThl, KPUTHUYECKH OIICHHBATh WX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETb NE€PEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO 001aCTH KU3HEACATEIHbHOCTH;

- yYMeTb HWHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MPEAMETHBIX 00J1acTel;

- BBABUIaTh  HOBBIC  MJCH,
OpUTHHAJILHBIC TIOX0/IbI U PEIICHUS;
- CIIOCOOHOCTH MX UCITOJIb30BAHUS B
II03HABATEJIBHON U COLIUAIIBHOW IPAKTHKE

npeajaraTrb

MCKAYHAPOAHOTIO  CORO3a TeOpeTquCKOﬁ u HpHKHaﬂHOﬁ XUMHUHN H
TPUBHUAJILHBIC HA3BAHUA BayKHEHUIITHX BCIICCTB (3TI/IJ’IGH, AllCTUIICH, TTIMICPHUH,
(l)eHOJ'I, (bOpMaJ'IBI[eFI/IJI, YKCyCHasaA KHUCJIOTa, TIJIMIUH, YT apHLIﬁ ras,
er’ICKHCJ’[BIfI ra3, aMMHakK, ramecHasa U3BECThb, HETalICHasA U3BECTh, ITUTHCBAs
coJla U Apyr I/IX), COCTaBJIATH (I)OpMy.TILI HCOPraHNYCCKUX U OPraHUYCCKHX

BCIICCTB, YpPaBHCHHUA XHUMHYCCKUX peaKquI, OOBICHATL HX CMBICIJI,
MIOATBEPKIATh XapaKTepHbIE XUMUYECKUE CBOMCTBA BEILECTB
COOTBCTCTBYIOIIMMHU SKCIICPUMEHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHNYECKUX
peaKLnii;

- YMCTH YCTAaHaBJIMBATh HNPHUHAMIC)KHOCTb H3YUCHHBIX HCOPraHUYCCKUX M
OpPraHMYECKUX BEILIECTB K OINpPEACICHHBIM KJIacCaM W TPYIIaM COECIUHEHUM,
XapaKTCpU3oBaTb HMX COCTaB U BayKHEHIIIIE CBOﬁCTBa; OIpPCACIIATL BHJbI
XUMHYECKHUX CBsI3eH (KOBaJCHTHAas, WOHHAs, METa/NInYecKasi, BOJOPOIHAN),
THUIIBI KPUCTAJUNIMYCCKUX PCIICTOK BCIICCTB, KJ'IaCCI/I(bI/IIII/IPOBaTB XUMHNYECKHUEC
peakuuy;

- chopmMupoBaTh MPENCTABICHUA: O XHUMHYECKOW  COCTaBJISIOMICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XMMHUMU B TO3HAHUU SIBJICHUU
IpUpoabl, B (OPMUPOBAHMH MBIIUIEHUS M KYJIbTYpPhl JIMYHOCTH, €€
(YHKIIMOHATTFHOM TPAMOTHOCTH, HEOOXOUMOM IS peIleHus] PAKTHUECKUX
3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3[0POBBIO U
MIPUPOIHOM CpEE;

- YMEeThb IPOBOAUTH pacueThl MO0 XUMHUYECKUM (OpMysIaM U ypaBHEHUSM
XUMHUYECKUX  pEaKluid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYUH,
XapaKTEepU3yIOIIMX BEIIECTBAa C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0bemMa
(HOpManbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIECTBA; HCIOIH30BAThH
CUCTCMHBIC XHUMHWYCCKUC 3HAHUA JIA NPUHATUA pGHIeHI/II\/'I B KOHKPCTHBIX
YKU3HEHHBIX CUTYALMSIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnons3oBaTh
COBPEMEHHBIC
cpencTBa
IIOKCKa,
aHaIM3a u

B o6s1acTH HEHHOCTH HAYYHOI'O NO3HAHUS:

- c(hOpMUPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YpPOBHIO
pa3BUTHA HAyKd M OOILIECTBEHHOW MPaKTHKH,
OCHOBAHHOTO Ha Jajiore KyJIbTYD,
CHOCOOCTBYIOIIIETO OCO3HAHMIO CBOErO0 MeECTa B

- yYMeThb IUIAHUPOBAaTh W  BBIIOJHATh XUMHYECKUH  HKCIIEPUMEHT
(mpeBpallleHUsT OPraHUYECKUX BELIECTB TMPU HArpeBaHUM, TOJTYUYCHHE
STUJICHAa M U3YYEHHE €r0 CBOMCTB, KQUECTBEHHBIC PEAKI[MU HA aJbJCTHUIBI,
Kpaxmaj, YKCYCHYIO KHCIIOTy; JeHaTypauusi OeIKOoB TNpu HarpeBaHUH,
LBETHBIE pEaKIUU OCJIKOB; MPOBOAWUTH pEAaKIMH HOHHOTO OOMeHa,
OTIpEeCIIATh CPely BOAHBIX PACTBOPOB, KAUECTBEHHBIEC PEaKIMU Ha CyJbdat-,




MHTEpIpEeTaLuu
uHbopMaluu U
MH(POPMALIMOHH
BIC TEXHOJIOTHH
JUIs
BBITTOJTHEHHS
3a1a4
npodeccruonan
BHOU
JIeSITEIbHOCTH

TOJIMKYJIETYPHOM MHUPE;
- COBEPIICHCTBOBAHUE A3BIKOBOM M YHUTATEIIbCKOU
KYJIbTYpPbl KaK CpeICTBa B3aUMOJECUCTBHUS MEXKIY
JIO/IbMU Y TTIO3HAHUS MUDA;

- OCO3HAaHWE IIEHHOCTH HAy4YHOW JEATEIHLHOCTH,

TOTOBHOCTh  OCYHIIECTBJISITH  NPOEKTHYIO U
HCCIIEA0BATENIbCKY IO JIeATETbHOCTh
WHIWBHUIYAIHHO U B TPYIIIIE;

OBjaeHHe  YHMBEPCAJbHBIMM  Y4eOHBIMH

M03HABATEJIbLHBIMH A€l CTBUSIMH:

B) padora ¢ nHgopmanmeii:

- BJIaJICTh HABBIKAMU IIOJTYYCHUS I/IH(l)OpMaIII/II/I nu3
HUCTOYHHUKOB PpA3HBIX THUIIOB, CAMOCTOSTEIILHO
OCYIIECTBIISATh TIOUCK, aHAIN3, CUCTEMATH3AIHIO U
MHTEpHpeTalnio HHPOPMALUU PA3TUYHBIX BUJIOB U
(dhopm mpencTaBieHus;

- €O3/1aBaTh TEKCThl B PAa3JIMYHBIX (Qopmarax ¢
y4eTOM Ha3HayeHUs HH(OpMalUM U LEJIEBOU
ayqUTOpUHU, BbIOUpas ONTHUMAJbHYIO  (GopMy
IpCACTABJICHUA U BU3YyaJIM3alluH,

- OLIEHUBAaTh JIOCTOBEPHOCTb, JIETUTUMHOCTb
nHpopManuu, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HWCHIOJB30BaTh CpeACTBA HH(POPMAITMOHHBIX U
KOMMYHHUKAI[IOHHBIX ~TEXHOJIOTHH B pelleHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpPraHM3aIlMOHHBIX  3a7a4 ¢  COOJIOJCHHEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH,
TUTHUEHBI, pecypcocOepekeHus, TMPaBOBBIX U
STUYECKUX  HOPM, HOpM  HHGPOPMAIMOHHON
0e30I1acCHOCTH;

- BIIaJICTh HABBIKAMH PACTIO3HABAHMS U 3AIIUTHI
uHpopmanuu, UHHOPMAIIMOHHOK 0€30IacHOCTH
JMYHOCTH;

KapOoOHaT- ¥  XJOPUA-aHUOHBI, HA KAaTHOH aMMOHHS;  pellaTh
SKCTIIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Metamnel" u "Hemeramisl") B
COOTBETCTBUHM C TMpaBWJIaMU TEXHHKH OE30MACHOCTH TpU OOpaIleHUH C
BEIIIECTBAMH M JIAOOPATOPHBIM 00OPYIOBAHUEM; TMPEJCTABIATh PE3YJIbTATHI
XMMHYECKOT0 IKCIIEPUMEHTa B JopMe 3alrCH ypaBHEHUH COOTBETCTBYIOIINX
peakiuii 1 GopMyITHPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3YJIbTATOB;

- YMETh aHATTU3UPOBATH XUMHUECKYIO HH(POPMAIIUIO, TOTYyYaeMYI0 U3 Pa3HbBIX
HMCTOYHUKOB (CpeACcTB MaccoBoi nHdopmanuu, cetb IHTEpHET U ApyTHE);

- BJaAE€Tb OCHOBHBIMH METOJAAMH HAyYHOIO I[IO3HAHMS BEUIECTB U

XUMHUYECKUX  SIBJCHMM  (HaONoJleHue,  HM3MEpEeHHEe,  IKCIEPHUMEHT,
MOJIETTUPOBAHUE);

- YMEeThb IpPOBOJAUTH pacueThl MO0 XUMHUYECKUM (OpMysIaM U ypaBHEHUSM
XMMHUYECKMX  pPEaKUUHd C  HUCIOJNb30BaHHEM  (PU3MUECKUX  BEJIUYUH,

XapaKTEpU3YIOIIUX BEIIEeCTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bemMa
(HOpManbHbIE YCJOBHS) Tra30B, KOJMYECTBA BEIIECTBA; MCIOIb30BAThH
CUCTEMHbIE XMMMYECKHUE 3HAHMS JJIS NPHUHITHUS PELIeHHH B KOHKPETHBIX
KHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




OK 04. - FOTOBHOCTH K CaMOpPa3BUTHIO, | - YMETh IUIAHUPOBATb U  BBINOJHATH XUMUYECKUW  SKCHEPUMEHT
OddexTrBHO CaMOCTOSITEJIbBHOCTH U CaMOOTIPEICIICHHIO; (mpeBpalieHuss OPraHUYeCKHX BEIIECTB TMPH HArpEeBaHHUH, IOJIyYEHHUE
B3aMMO/ICHCTBO | -OBIIaJICHHE HaBBEIKAMH y4eOHO- | STUJIEHa U U3YYECHHE €ro CBOICTB, KQUeCTBEHHBIC PEAKIMU Ha allbJeTU[IbI,
BaTh U HCCTIE0OBATEIIbCKOM, TMPOCKTHOW M COLMAIBHOM | KpaxMall, yKCYCHYIO KHCIIOTY; JeHaTypamus O€IKOB MpU HarpeBaHUH,
paboTaTth B JIeSITeIIbHOCTH, [BETHbIE pPEAKIMH OEJNKOB, MPOBOAUTH pPEAKIUU HOHHOrO OOMeEHa,
KOJUIEKTUBE U OBiaaaenue YHHBEPCAJBHBIMH | ONIPEACIIATH CPEIy BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMH Ha Cyib(art-,
KOMaH/Ie KOMMYHUKATHUBHBIMH /IeHiCTBUSIMH: KapOoOHaT- ¥  XJOPUA-aHUOHBI, HA KAaTHOH  aMMOHHS;  pellaTh

0) coBMecTHasl 1eSITeJIbHOCTh: JKCIIEpUMEHTaJbHble 3a7auu 1o Temam "Meramisl" u "Hemeramibsl") B

- TMOHUMaTh M WCIIOJIb30BaTh MPEUMYIIECTBA | COOTBETCTBHH C MPAaBHJIAMU TEXHHKH O€30MAaCHOCTH TpU OOpaIleHUH C

KOMAaH/IHOW ¥ MHANBUIYAJILHON PabOTHI; BEIIIECTBAMH M JIAOOPATOPHBIM 00OPYIOBAHUEM; TPEJCTABIATh PE3YJIbTATHI

- MPUHUMATh LT COBMECTHOM JEeATEIBHOCTH, | XUMUYECKOTO IKCIEPUMEHTa B (popMe 3amUCH ypaBHEHUI COOTBETCTBYIOIINX

OpPraHU30BBIBATh U KOOPAMHUPOBATH JEHCTBUS IO | peaKuii 1 GOopMyIHMPOBATH BHIBOBI HA OCHOBE ITHX PE3YJIHTATOB

€€ OOCTH)KCHHIO: COCTaBILATh IJIaH JSHCTBHM,

pacrpeaenaTh pojau ¢ y9eTOM MHEHUH y9aCTHHKOB

00CyKJaTh pe3yIbTaThl COBMECTHON paboThI;

-  KOOPJIMHUPOBATh U BBINOJHATH paboOTy B

YCIIOBHSIX peanbHOro, BUPTYaJIbHOTO i

KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBJISITH IO3UTHUBHOE CTPATErMUECKOE

MOBEJICHNE B PA3UYHBIX CUTYAIUsAX, MPOSIBIATH

TBOPYECTBO U BOOOpaKEHHUE, ObITh NHUIIMATUBHBIM

OBJjajieHHe YHUBEPCAJbLHBIMH PeryJsTHBHBIMHU

JeHCTBUSAAMH:

') IpUHATHE ce0s1 M IPYruX JKoaei:

- IPUHUMATh MOTUBBI U apPIYMEHTHI JPYTUX JIIOAEH

MIPU aHAJIN3E PE3YJIHTATOB JIEATEILHOCTH;

- IPU3HABATh CBOE IPaBO U MPaBO APYrUX JIIOAEH

Ha OIIHOKH;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MU C

TIO3UIIMH JIPYTOTO YEJIOBEKa;
OK 07. B 001acTH 3K0JI0OTHYeCKOr0 BOCIIMTAHHS: - chopMupoBaTh TPENCTABICHUA: O XHUMHUYECKOW  COCTaBJISIOMIEH
CopneiicTBoBaTh | - CHOPMHUPOBAHHOCTH AIKOJIIOTHUYECKOW KYJIBTYPHI, | €CTECTBCHHOHAYYHOW KApTUHBI MHpPA, POJIM XUMUU B TO3HAHUM SBICHHIA

COXpPaHCHHIO

IIOHUMAaHHEC BJIMAHHUA COLUAJIBbHO-3KOHOMHWYCCKUX

opuposibl, B (HOPMHUPOBAHMM MBIIUJICHUS M KYJIbTYpPbl JIMYHOCTH, €€




OKpY>Karolen
Cpelpl,
pecypcocOepex
SHHUIO,
MPUMEHSITh
3HaHUs 00
W3MEHEHUU
KJINMATa,
TIPUHIIUATIBI
OEepEKITUBOTO
MIPOU3BOICTBA,
3¢ (deKTUBHO
JIECTBOBATH B
YpE3BbIYANHBIX
CUTYaIUsIX

IPOLECCOB  HA  COCTOSHUE  IPUPOJHOW U
COIIMAIBHOW  CPEJlbl, OCO3HAaHHE TIJIOOATHHOTO
XapakTepa 3KOJOTHYECKUX MPoOieM;

- TUIAHUPOBAHHUE M OCYUIECTBIICHUE JCHCTBHI B
OKpYXKarolllell CpeAe Ha OCHOBE 3HAaHUA LEJeu
YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HENPUATHE JCHUCTBUM, IPUHOCALINX
BpEJl OKPYKAIOIIEH Cpeie;

- yYMEHHE TPOTHO3UPOBATH HEOIATOMPUSATHBIC
SKOJIOTMYECKHE TOCIEACTBUS TPEATPUHUMAEMBIX
JIEUCTBUU, IPEIOTBPALLATD HX;

- pacupeHue OIbITa

JKOJIOTMYECKOW HAIIPaBJIECHHOCTH;
- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENBCKOM, IIPOEKTHON U COLMAJIbLHOU
JIEATEIIbHOCTH;

JCATCIIBHOCTH

(yHKIIMOHATTFHOM TPaMOTHOCTH, HEOOXOUMOM IS pellieHus] MPaKTHYECKUX
3a/la4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3[0POBBIO U
MIPUPOAHOM CpEE;

- YMeTbh CcOOJII0aTh MPaBHJIa SKOJIOIMUYECKU 11€JIeCO00pa3HOro MOBEICHUS B
OBITY M TPYIOBOH JEATETBbHOCTH B LIEJISIX COXPAHEHUs CBOETO 3/I0POBbS U
OKpY>Karolllell MPUPOJHOW Cpelbl; YYUTHIBATH OMACHOCTh BO3JICUCTBUA Ha
JKBBIE OPraHU3MBbI OIPEIEICHHBIX BELIECTB, IIOHMMAas CMBICI IOKA3aTels
MIPEAEIIBHON JOIYyCTUMON KOHLIEHTpaluu




B nensx moaroroBku oOydwarommxcs K Oyaymied nmpodecCHOHAIbHOM IeATENbHOCTH NpHU
M3Y4YeHUH yueOHOro mpenMera « XMMHUs» 3akjaabiBaeTcsi ocHoBa Juisl popmupoBanus 1K B pamkax
peasmzanuu OOIT CIIO no cnenmanpHOcTH. CHEnUaNIUCT MO TEXHUYECKOW OHKCIUTyaTallud u
COTMPOBOXKICHUIO  WH(DOPMAIMOHHBIX  CHUCTEM  JOJDKEH  obOnamaTh  mpodecCHOHaTbHBIMU
KOMIIETEHIMSIMH, COOTBETCTBYIOIIIMMH BHJIaM JESATEIbHOCTH!
1.Texunueckass mnoAAep:KKa MpoueccoB co3aaHus (MoaumduKkanuuM) M CONPOBOKIACHUS
HH(POPMALMOHHBIX CHCTEM
IIK 1.1. OcymiectBasaTs cOOp AaHHBIX JUIS BBISBICHHS] TpeOOBaHUM K TUIIOBOM HMH(OpPMalMOHHOU
CHUCTEME B COOTBETCTBUU C TEXHUUECKHUM 3a/IlaHUEM.

[IK 1.2. Pa3zpabarbiBaTh MPOTOTHUIBI MH(DOPMALMOHHBIX CHUCTEM B COOTBETCTBHHM C TEXHHUYECKUM
3aJJaHUEM.

IIK 1.3. OcymiecTBisATh HallMCaHUE MPOrPAMMHOT0 KOJa MHPOPMAIIMOHHBIX CUCTEM B COOTBETCTBHHU
C TEXHUYECKHUM 3a/laHUEM.

[IK 1.4. BeinonHATh TecTHpoBaHHE MHGOPMAIIMOHHBIX CUCTEM (BEPHU(PHUKAIUIO) B COOTBETCTBUU C
TEXHUUYECKHUM 33JIJaHUEM.

I[IK 1.5. HUcnpaBnsate aedekTbl U HECOOTBETCTBHSI B KOJE€ WH(OPMALMOHHBIX CHUCTEM H
JOKYMEHTAIMH K HH(POPMAIIMOHHBIM CUCTEMaM.

I1K 1.6. Pa3zBepThiBaTh paboune MecTa MH(POPMAIIMOHHBIX CUCTEM y 3aKa3uuKa.

IIK 1.7. OOHapyxuBaTh HWHIMICHTH HMH(OPMAIIMOHHONH O€30MacHOCTH, CBSA3aHHBIE C PabOTOM
MH(OPMALIMOHHBIX CUCTEM.

2. AAMMHHCTpHpPOBaHHe 0a3 JTaHHBIX

[IK 2.1. BeInoaHATE pe3epBHOE KOMMPOBAHUE U BOCCTAHOBIICHHE JAHHBIX B IITATHOM PEKHUME.

I1K 2.2. YrpaBiare AO0CTYHOM K 6a3aM JaHHBIX.

[1K 2.3. OcyuiecTBiATh yCTAaHOBKY M HACTPOUKY 0a3bl JaHHBIX Ha CTOPOHE KIIMEHTa U cepBepa.

I1IK 2.4. BBINOJHATE MOHUTOPHUHI COOBITH, BO3HUKAIOMIMX B Ipolecce (QyHKIMOHUpPOBaHUS 0a3
JAHHBIX.

I[IK 2.5. BpsBIATe HMHUMACHTHI MHPOPMALMOHHOM  Oe30macHOCTH IpH  oOecreueHHH
GyHKIMOHUPOBaHMS 0a3 JaHHBIX.

1K 2.6. O6pabaTpiBaTh JaHHBIE C UCIIOJIH30BAHUEM SI3bIKA 3aIIPOCOB.

2. CTPYKTYPA Y COJAEP KAHUE OBIIEOBPA3OBATEJbHOM TUCITATLIAHBI
«XUMMUA»
2.1. O0beM TUCHHMILVIMHBI U BHbI Y4eOHOH padoThl

Bupa yueOHoii padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHHUTIINHBI 78

B T.4.

OcHoOBHOe coiep:kaHue 72

B T. 4.

TEOpETUIECKOe 00yUeHHE 18
PaKTUIECKUE 3aHATUA 12
nabopaTOpPHBIE 3aHATHS 42
IIpodeccuonanbHO-OPHMEHTHPOBAHHOE COEeP:KaHMe (coaep:KaHue 4
NMPUKJIATHOTO MOYJIfA)




BT. 4.:

TCOPETUYICCKOC O6y‘leHI/I€

IMPAKTUYCCKUC 3aHATUA

IIpome:xxyTounasi arrectauus luddepeHunpoBaHHbIi 3a4eT
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2.2. TeMmaTHyeCKMii IJIAH U COEPKAHME TUCHUILTHHBI

HaumenoBanue Coaep:xanue yueOHOro Matepuasia (0CHOBHOe U NpodeccuoHATbHO-OPHEHTHPOBAHHOE), O01eM 9aCOB dopmupyembie
pa3aesioB U TeM JJadopaTopHbIe M NPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb KOMIIeTeHIIUH
1 2 3 4
OcHoBHOe coep:kaHue 72
Pazgean 1. OcHOBBI cTPOEHUS BelleCcTBa 6
Tema 1.1. OcHoOBHOe coep:kaHue 4 OK 01
CrpoeHue aToMOB
XUMHUECKHX Teopernueckoe o0yuenue 2
3JIEMEHTOB U N _
HpHpoa CoBpeMeHHast Mojellb CTpoeHus atoma. CHMBOJHWYECKHM S3bIK XUMHUU. XHUMHYECKUH DSJIEMEHT.
XEMiquKOﬁ DOnexTpoHHas KoHurypamus aroma. Kimaccudukamuss XUMHUYECKUX DJIEMEHTOB (S-, p-, d-3J€MEHTHI).
CBSI3H BasieHTHBIE ~ 3JIEKTPOHBL. BaneHntHOCTS. ONeKTpoHHas  HpHUpoJa  XMMHMUYECKOHM  CBS3H.
DNEeKTPOOTPUIIATEILHOCTh. BUAB XWMUYECKOW CBSI3M (KOBAJIGHTHAs, HWOHHAS, MeTaJUIMYecKas,
BOJIOPOJIHAS) U CTIOCOOBI €e 00pa3oBaHuUs
IIpakTnyeckune 3aHATHS 2
Pemenne 3agaHuii Ha HCNOJIB30BAHME XHMHYECKOM CUMBOJMKM M Ha3BaHUM COEAMHEHUH IO
HOMEHKJIAType MEXIYHAPOJHOTO COI03a TEOPETHYECKONM W TPHUKIAAHOW XUMHUU W TPUBUAIBHBIX
HA3BaHWN U COCTABIICHUS XMMHUYECKUX (POPMYI ABYXATOMHBIX COCTUHEHHH (OKCHAOB, CyIb(UIOB,
TUAPUJIOB U T.11.) U APYTUX HEOPTaHUYECKUX COCAMHEHHUI OTJEIBHBIX KJIACCOB.
[IpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBA3U MEXAY CTPOCHHUEM aTOMOB XMMHYECKUX 3JIEMEHTOB U
MEPUOINYECKUM H3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCJUHEHUW B COOTBETCTBUHU C
nosnoxenueM [lepuoanueckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
[Tepuonuueckuit OK 02
[IpakTnyeckue 3aHATHS 2

3aK0H U Ta0JIuIa
J.1. MenneneeBa

[Tepuonuueckas cucteMa xumMuueckux seMeHToB J[.M. Menaeneea. ®u3nueckuii CMbICI
[lepuoauueckoro 3akona J[.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MTPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBUU C TOJIOKEHUEM
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XUMHUYECKOTo d7eMeHTa B [lepuoanueckoit cuctreme. MUpOBO33pEHUYECKOE U HAYYHOE 3HAUCHUE
[Tepuoanueckoro 3akona .M. Menneneesa. [Iporunosst .M. MenneneeBa. OTKpBITHE HOBBIX
XHUMHYECKHUX DJIEMEHTOB.

Pemenue nmpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA XapAKTEPU3ALUI0O XUMUYECKUX
271eMeHTOB «MeTandeckue / HeMeTaNIMUeCKHe CBOMCTBA, SJIEKTPOOTPUIIATEIbHOCTh XUMHUECKHUX
3JIEMEHTOB B COOTBETCTBUU C UX AJEKTPOHHBIM CTPOEHHUEM M MOJIOKEHUEM B IMEPUOJIUYECKON CUCTEME
XUMHYECKUX 3eMeHTOB J[.1. MeHaeneeBay

Pa3nen 2. XumMuueckne peakuuu 12
Tema 2.1. Tuner | OcHOBHOe coiep:KaHue 4 OK 01
XUMHUYECKUX
peaxuit Teopernuyeckoe o0yuenune 2
Knaccudukanus u THIIBI XUMAYECKUX PEAKIIUH C y4acTHEeM HEOpraHu4deckux BemiecTB. CocTaBneHue
ypaBHEHUN PEaKIMid COSIUHEHNS, PA3I0KEHHUS, 3aMEIICHHs, OOMEHa, B T.4. PEaKIUil TOPEHUS,
OKHUCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUsI OKUCIEHUsI-BOCcCTaHOBNIEHUS. CTeneHb okucaeHusl. OKUCIUTENb U BOCCTAHOBUTEIIb.
CocraBiieHre U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUU B PUPOJIE, IPOU3BOJICTBEHHBIX IpOIEccax U
KU3HENIEATEIbHOCTH OPraHU3MOB
I[IpakTHyeckue 3aHATHSA 2
KonnuectBeHHble oTHOWIEHN B XUMHUUA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHMHM U PacyeTsl 10
YpPaBHEHUSIM XUMHUYECKUX peakiui. MoJib Kak eIMHMIA KOJIMYEeCTBa BewecTtBa. MonsipHas Macca.
3aKOHBI COXPAaHEHHS MacChl U dHEPTruu. 3aKoH ABoraapo. MomspHblii 00beM ra3oB. OTHOCUTENbHAS
IUIOTHOCTH Ta30B. PacdeTsl MO ypaBHEHHSIM XUMUYECKUX PEaKIMil ¢ MCIOJIB30BaHUEM MAcChl, 00beMa
(HOpMaJbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coep:kaHue 8 OK 01
DIIeKTPONUTHYECKA OK 04
Teopernueckoe o0yuenue 2

ST MUCCOLMALIAA U
HOHHBINA 0OMEH

Teopus anekTponuTUdeckon auccounanuu. oHbl. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiiny MOHHOTO
obmena. CocTaBieHHE peaklMil MOHHOrO OOMEHa IyTeM COCTAaBJIEHUS UX IOJIHBIX M COKPAIIEHHBIX
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HMOHHBIX ypaBHeHHfI. KwncaoTHO-OCHOBHBIE peaKkuu. 3a,Z[aHI/I$I Ha COCTaBJICHHUC HMOHHBIX peaKL{I/Iﬁ

JlabopaTopHble 3aHATHS 6

JlaGoparopHas padoTa “TUIbl XUMHUUECKHUX pEeaKIIHi’.

HccnenoBanue TUMOB (110 COCTaBY M KOJIMYECTBY UCXOIHBIX U 00pa3yrOIUXCcs BEIIECTB) U MPU3HAKOB

XUMHUYECKUX peakuuid. [IpoBenenue peakiuit HOHHOro 0OMeHa, ONpeiesIeHNne CPe/Ibl BOJAHBIX

pacTBOpOB. 3a1aHNs HA COCTABJIEHUE HOHHBIX peaKLnil

JlabopaTopHas pabota «Peakiuu rugpoanzar

HccnenoBanue cpeibl pacTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU U CIa0bIMU IPOTOIUTAMH, U UX

peakIyii ¢ pacTBOpamMu IIEIOYH U KapOoHATa HATPHSI.

CocraBieHne peakyii rupon3a coyen
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKUX BElEeCTB 16
Tema 3.1. OcHOBHOe coiep:KkaHue 4 OK 01
Knaccuduxkarus, OK 02
HOMEHK/IAaTypa i | 1€OpeTHuecKoe 00ydyeHue 2
CTpOEHHE .
HEOPraHHUECKHX [Ipenmer Heopranmueckoit xumuu. Kinaccudukanus HeopraHmuecKux BemecTB. [IpocThie U ClI10KHbIe
BEILIECTB BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THIAPOKCHIBI, KUCIOTHI, COJH). B3anMocBs3b

HEOPTraHMYECKUX BEIIECTB. ATrperaTHble COCTOSIHUS BemecTBa. Kpucrammndeckne u amophHbIe

BEIIECTBA. THUIBI KPUCTAIITUNIECKUX PEIIETOK (ATOMHAsI, MOJIEKYJIsIpHAsl, MOHHAs, METAJTMUECKas).

3aBHCUMOCTD (PM3UUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMIECKON PEIIeTKH. 3aBUCHMOCTD

XUMHUYECKON aKTUBHOCTHU BEUIECTB OT BUAA XUMHUUECKON CBS3H U THUMA KPUCTATITNYECKON PEIIETKH.

[IprunHbl MHOrOOOpa3us BELIECTB

[IpakTn4yeckune 3aHATHS 2

HomeHnkiatypa HeOpraHM4ecKMX BEIECTB: Ha3BaHUE BEILECTBA UCXOAS U3 UX XUMUYECKOH (POpMYIIbI
WJIM COCTaBJIEHUE XUMUYECKON (POPMyJIbI HCXO U3 Ha3BAHUS BEIIECTBA MO MEXKIYHAPOTHOU
(MIOITAK) nnu TpuBHAIBHOM HOMEHKJIIATYPE.

Pemenne mnpakThyeckux 3aJaHUN MO KiIacCHU(PHUKAMM, HOMEHKIAType M XHMHUYECKUM (opMyram
HEOPraHMYECKUX BEIIECTB Pa3lIMYHbIX KJIAcCOB (YrapHbI T'a3, YIJEKHCIBIH Ta3, aMMHakK, raiieHas
U3BECTb, HETallleHas! U3BECTh, MUTHEBAsI COAA U APYTUX): Ha3bIBATh U COCTABIATH POPMYJIIBI XUMHUUECKHUX
BEIIECTB, ONPEIEISTh NPUHAIIEKHOCTD K Kiaccy.
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HcTounnkn XUMUUECKOH HH(POPMAIUH (CPeICTB MaccoBOi HHpOpMaIyH, ceTh VIHTepHeT 1 apyrue).
[Touck nHGOpMaINK IO Ha3BaHHUAM, HIECHTH()HUKATOpAM, CTPYKTYPHBIM GopMyiaMm

Tema 3.2. ®uszuko-| OCHOBHOE coJiepKaHue OK 01
XUMHUYECKHE OK 02
CBOMCTBA Teopernueckoe o0yuenue
HEOPraHUYECKUX _
BELLIECTB Mertamer. O0ue ¢uzndeckne M XMMHUYECKHE CBOWcTBa MeTaiwioB. CriocoObl moirydeHus. 3HaYeHHe

METAJJIOB M HEMETAUIOB B MPHUPOAE U KU3HEACITEIBHOCTH 4YeJOBEKa M opraHusmMoB. Kopposwus

METAJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH

Hemeramnpl. OOmue ¢usnueckue W XHUMHUYECKHME CBOMCTBA HEMETAUIOB. THIUYHBIE CBOWMCTBA

HemetaioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIATypa COEIUHEHNH HeMeTasIoB. KpyroBopoThl

OMOTEHHBIX IEMEHTOB B IIPUPOJIE

JlabopaTopnasi paGora

XUMUYeCcKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMUECKUX BEIIEeCTB (OKCHI0B, THIPOKCHUIOB, KHCIIOT,

coJjiel u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHUH,

BBICIIIUX OKCHJIOB M THAPOKCHIOB

[IpakTnyeckue 3aHATHSA

CocraBiieHHE ypaBHEHMH XMMHUYECKMX PEAKLMHU C y4aCTHEM IPOCTBIX U CIOKHBIX HEOPraHMYECKHX

BEIIECTB: METAVIOB U HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBAaHMA U aM(OTEpPHBIX THAPOKCUIOB; HEOPraHUYECKUX COJICH,

XapaKTEepU3yIOLIMX UX CBOMCTBA.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3a/JaHUi Ha CBOMCTBA, COCTaB, MOJIYYEHHE U

0e30macHOEe HCIOJIb30BAaHUE Ba)KHEHIIMX HEOPraHMYECKMX BEUIECTB B OBITY W IPAKTUYECKOH

JESITEIbHOCTH YEJI0OBEKA
Tema 3.3. OcHOBHOe coep:kaHue OK 01
Wnentuduxarms OK 02
Heopranmdeckux | J1200paTOpHbIE 3aHATHS OK 04
BELIECTB

JIaboparopHas pabota «aeHTudukays HEOPraHUIECKIX BEIICCTBY.
PeiieHre SKCHEpUMEHTANBHBIX 3a/a4 10 XUMHYECKHMM CBOWCTBAM META/UIOB M HEMETA/UIOB, IO
pacro3HaBaHMIO U MOJYYCHUIO COCIMHEHHUI METAJUIOB U HEMETAJLIOB.
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WneHTtudukanyss HEOPraHMYECKUX BELIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XHMHUYECKHUX CBOMCTB,
XapaKTepHBIX KauyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyibdar-, KapOoHAT- U XJIOpUI-
AQHUOHBI, HA KATHOH aMMOHUS

Hrorosoe 3ansitue 3a 1 cemecTp

Pazgen 4.

CTpoeHne 1 CBOICTBA OPraHUYeCKUX BelllecTB

24

Tema 4.1.
Krnaccudukarmus,
CTpOCHUE U
HOMEHKJIATypa
OpPraHUYECKUX
BEIIIECTB

OcHoBHOe coaep:kaHue

TeopeTn'{eckoe oﬁyqe}me

[losiBeHne 1 pa3BUTHE OPraHMYECKOW XUMUH Kak Hayku. [Ipenmer oprannueckoi xumun. MecTto u
3HA4YECHHE OPTaHUYECKOW XUMHUU B CUCTEME €CTECTBECHHBIX HayK.

XHWMHUYECKOE CTPOCHHE KaK MOPSAJOK COEAVMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUHM XMUMHUYECKOTO CTPOEHHUS OpraHuYeckux coenuHeHuit A.M. bytieposa.
VYraepoaHblid CKEJIET OpPraHUYeCKON MOJEKYJbl. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOIO
CTpOeHHUs MOJeKy. M3omepus 1 u30MepBL.

[lonste o QynkunonanbHoi rpynmne. Panukan. [lpuHOunsl KiaccuPUKAMM  OpraHUYECKHX
COCIMHEHMIM. MexayHapoaHas HOMEHKJIATypa M I[PUHLMIBI HOMEHKIATYpbl OpPraHUYECKUX
coenuaeHnil. [loHATHE 00 a30TCOAEpKAMUX COCIMHECHHSIX, OMOJIOTMYECKH AaKTHBHBIX BEIIECTBAX
(yrmeBogax, kupax, Oenkax M Jp.), BBICOKOMOJIEKYJIIPHBIX COEIMHEHHMAX (MOHOMEp, IOJIuMep,
CTPYKTYpHOE 3BEHO)

JlabopaTropHble 3aHATHS

Homenkiiatypa opraHuyeckux COEIMHEHHM OT/AENIbHBIX KJIaCCOB (HACHIIICHHbIEC, HEHACHIIICHHBIE WU
apoMaTHYECKHE YTIIEBOJOPO/IbI, COUPTHI, (DEHOIBI, allbJETU/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocTaBiieHHE TIOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYINI OPraHMYECKHX BEHICCTB OTACIbHBIX
KJIACCOB, HCIIONIb3Ysl WX HAa3BaHUS IO CHUCTEMAaTHYECKOH M TPUBUAIBHONW HOMEHKIIAType (ITUJICH,
aleTWiIeH, TIMIepuH, ¢eHol, (QopMalbaerua, yKCyCHas KHCIOTa, TIWIHMH). PacueTsl mpocTeifmieit
(hopMyIIbI OpraHuYecKoi MOJIEKYJIbl, HICXO/IS U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.
CaoiicTBa

OcHoBHOe cogepkaHue

14

JlabopaTopHble 3aHATHS

14

OK 01
OK 02
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OpraHUYeCKUX
COEIUHEHUN

@DU3MKO-XMMHUYECKHE CBOICTBA OpraHMYECKUX COEAMHEHUM OTIeNbHBIX KJIaccoB (0COOEHHOCTH
KJaccu(UKaMy 1 HOMEHKJIATYPBl BHYTPH KJIacca; TOMOJIOTHYECKHHA psii U o0mIast popmyIia; n3oMepus;
¢u3nyeckre CBONCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHNU):

— IpelebHbIE YITIEBOAOPOAb! (AIKaHbl M IMKJIOAIKaHbl). ['OpeHHe MeTaHa Kak OAMH U3 OCHOBHBIX
HCTOYHUKOB TEIJIa B IPOMBILIIICHHOCTH U ObITY. CBONCTBA MPUPOIHBIX YIJIEBOJOPOI0OB, HAXOXKIECHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HemnpeJeNnbHble (aJKEHbl, AJIKUHbl M alKaJueHbl) M apoMaTHYECKHe YIJIeBOJAOpoAbl. [ opeHue
alleTUJIEHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O INIAMEHH JIJIsl CBAPKHU U PE3KU METAIJIOB

— KHCIIOpOIcOo/iepKalllie COeAMHEHU (CTUPTHI U (eHOIIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, allbJETU/IbI
U KETOHBI, JKUPbI, YrieBojsl). IlpakThueckoe mNpUMEHEHHE STHICHIVIMKONS, TIMLEpUHa, (eHona.
[Ipumenenue ¢Qopmanpaernaa, aneraibAeruaa, YKCYCHOM KHUCIOTHL. Mplla Kak COJM  BBICHINX
KapOOHOBBIX KUCIIOT. MOIOIIKEe CBOWCTBA MbLIIA

— a3oTcojepXkalllie COEIUHEHUs (aMHUHbI M aMHUHOKHUCIOTHL, Oenku). BbIcOKOMoOEeKyIsipHbIE
COEJMHEHUs (CMHTETHYECKHe U OMOJOrMYECKU-aKTHBHBIE). MOHOMEp, MOIUMEpP, CTPYKTYPHOE 3BEHO.
IHonumMepusanus 3TUICHA KAK OCHOBHOE HAIIPABJIICHHUE €TI0 UCIOIb30BaHUS.

I'eneTnyeckas cBA3b MEXAY KJIaCCAMH OPIraHUYECKUX COCIUHEHUN

CBolicTBa OpraHMYECKMX COEIMHEHUN OTHEIbHBIX KJIaccoB (TpUBHAJIbHAs M MEXIyHAapOJHAas
HOMEHKJIaTypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI MOMyUEHHs): Tpe/esibHbIe (aJKaHbl U UKIOAIKAHBI),
HeTpeaebHbIC (AIKESHBI, AIKUHBI U aJIKAJUEHBI) U apOMATUYECKHUE YTIIEBOJIOPOJIbI, CIIUPTHI U (hEHOIBI,
KapOOHOBBIE  KUCJIOTBI M 3(UPHI, albJIeruJbl U KETOHbl, AaMHUHbBI W  aMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS. 3aJaHusl Ha COCTaBJICHUE YpPaBHEHUN XMMMUYECKHUX DPEAKIUH C
Y4aCTHEM OPIaHMYECKUX BEIIECTB HA OCHOBAHMH MX COCTaBa U CTPOEHUS

CocraBieHue cxeM peakiuuid (B TOM 4YHCIE TO TMPEUIOKEHHBIM LENOYKaM MpeBpalleHHi),
XapaKTepU3yIOIINX XUMUYECKHE CBOMCTBA OPTaHWYECKUX COEIMHEHUH OTAENBHBIX KJIACCOB, CIIOCOOBI
UX TIOJly4eHMs W Ha3BaHUE OPraHWYECKUX COCAMHEHMM 110 TPUBHAIBHOM WM MEXAYHAapOIHOU
CUCTEMAaTUYECKOM HOMEHKJIAType.
PemreHne 1pakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUYECKUX 3aJaHMM HAa CBOWCTBA OPraHUYECKHUX
COEIMHEHMI OTIEJIbHBIX KJIACCOB

JIaGopatopHas pabota “IIpeBpalieHust OpraHMYECKUX BEIIECTB PU HarpeBaHUU".
[Tonyuenue sTuneHa U U3y4eHue ero cBOMCcTB. MoaenupoBaHue MOJIEKYJI U XUMUYECKUX MTPEBpaALICHUI

OK 04
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Ha IpUMEPE 5TaHa, DTUJIICHA, alICTUJICHA U JP.

Tema 4.3. OcHoBHOe cogepkaHue OK 01
Nnentuduxanuys OK 02
OPTraHUYECKHX TeopeTnueckoe o0yueHue OK 04
BELIECTB, UX
B ——— buooprannueckue coenuHeHus. llpumenenue u Ouonoruueckas poib yriaeBoaoB. OKucieHue
[IpUMEHEHHE B VIJICBOJIOB — WCTOYHUK OJHEPTHH JKUBBIX oOpraHm3MoB. OOIacTH TNPUMEHEHHUS aMHHOKHCIIOT.
GLITOBOIL I [IpeBpamienust OenKOB MHIMU B OpratusMe. buonoruueckue (I)yHKLII/II/IV OenkoB. buomornyeckue
IPOH3BOICTBEHHOI GyHKIUH )KUPOB. PoJIb oprannueckoil XMMUY B PEIISHUH MPOOJIeM MUIIEBON 0€301acHOCTH
ACATCITLHOCTH Ponp opranuueckoil XUMUM B pelIEHWU MpoOJIeM SHEpPreTHuyeckod Oe30MacHOCTH, B Pa3BUTHUU
HeJoseka MEJUIMHBI, CO3JJaHUU HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOUHUKOB SHEPTHUH (AIbTEPHATUBHBIE UCTOUYHUKHI

sHepruu). OnacHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIBHBIX KJIACCOB

(YyrmeBomopobl, CHHUPTHI, (EHOIBI, XJIOPOPTaHUYECKHE MPOU3BOJIHBIC, AIBICTUILI W JP.), CMBICIT

MoKa3aTesst MPeIeIbHO JOMYCTUMON KOHIICHTPAIIUU

JlabopaTopHbIe 3aHATHSA

JlaboparopHast pabota: “UneHTH(UKAINS OPraHUISCKUX COSTMHEHUN OTICIBHBIX KIIACCOB™

WNnentudukanus opraHMueCKUX COeIMHEHUN OT/IENbHBIX KJIaccOB (Ha MpUMepe aabAEeTUAO0B, Kpaxmana,

YKCYCHOW KHCIIOTBI, OETKOB W T.I.) C HCIOJb30BaHUEM WX (PU3NKO-XUMHUYCCKUX CBOWCTB U

XapaKTepHBIX KadeCTBEHHBIX peakuuid. JleHarypauus Oenka mnpu HarpeBaHud. L[BeTHble peakuuu

O0enkoB. BO3HWKHOBEHHE AHAJIMTUYECKOTO CHUTHAjJa C TOYKM 3PEHUS XUMHUYECKUX IPOLIECCOB MPHU

MPOTEKaHUU KaYeCTBEHHON PEeaKINH, MO3BOJISIFOIICH UACHTH(PHUIIMPOBATH MPEAIOKEHHBIE OPraHUYEeCKIe

BElIeCTBa
Pa3znen 5. KuHeTn4yeckune v TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XMMUYECKUX PeaKIuii-
CxopocTb OcHoBHOe coJep:kaHue OK 01
XUMHUYECKHUX OK 02
peaKLHnid.
XHUMUYECKOe
paBHOBecHE

JlabopaTopHbIe 3aHATHS
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CKopoCcTh peakiMM, €€ 3aBUCHUMOCTb OT pa3iMyHbIX (PAKTOPOB: HMPUPOABI PEArMpYIOLIMX BEIIECTB,
KOHLEHTPAllUM pearupyomux BeUIeCTB, TeMIepaTypbl M IUIOUIAJM PEAaKUUOHHOW ITOBEPXHOCTH.
TennoBble 3¢ GeKTh XUMUYECKUX peakUid. DK30- U SJHIOTEPMUUYECKHE, PEAKLIUH.

OOpatumocTh peakuuid. XHMMHUYECKOE PAaBHOBECHME U €ro CMELIEHHE MOJ JEHCTBHUEM pa3IMYHBIX
(akTOpOB (KOHIEHTpAlLMsl peareHTOB UM MPOIYyKTOB peaKkIiH, JaBIeHUe, TeMIIEpaTypa) A CO31aHus
ONTHMAaJbHBIX YCIOBUN NPOTEKAaHUs XUMHUYECKUX npoueccoB. [Ipunnun Jle [laTense

Pemienne npakTHKO-OPMEHTUPOBAHHBIX 3aJaHUN Ha aHauU3 (aKTOPOB, BIHUSIOLIMX Ha H3MEHEHUE
CKOpPOCTH XMMHUYECKON pEeaKiy, B T.4. C MO3UIMNA IKOJIOTUYECKH 1eTIeCO00Pa3HOTO MOBEICHHS B OBITY
U TPYZAOBOH IEATENBHOCTH B LIEJISAX COXPAHEHUS CBOETO 3I0POBbS U OKPYKAIOIIEH IPUPOIHON CPENBI.
PemeHne mnpakTHKO-OPUEHTUPOBAHHBIX 3alaHui Ha IpuMeHeHue npuHuumna Jle-Illatense s
HaXOXXJCHHUs HAINpaBJICHUs CMEIIEHHs pPAaBHOBECHS XHWMHUYECKOM peakuuu M aHanu3 (aKkTopos,
BIIMSIOIIMX HA CMELIEHUE XUMUYECKOTO PABHOBECUS

Pa3znea 6. PacTBOpbI 10
Tema 6.1. OcHoBHOe coaep:kaHue 2 OK 01
[Tonsitue o OK 02
pacTBopax Teopernueckoe o0yuenue 2 OK 07

PactBopenne kak Qusnuko-xumudeckuii mporecc. PactBopel. CrocoObl MpUTOTOBIICHHUS PacTBOPOB.

PactBopuMocTs. MaccoBasg 101 pacTBOpeHHOro BemiecTBa. (CMBICH TMOKas3aTelsl MpeaesibHO

JOTTYCTUMOM KOHIIGHTPAIIUU U €T0 UCIIOJIb30BAHNE B OIIEHKE IKOJIOTUUECKON O€30MacHOCTH.

[IpaBuia SKONOTMYECKU I11€71ecOo00pa3HOro MOBEACHHUS B OBITY W TPYIAOBOM AESITENHLHOCTH B LEJSIX

COXpPAHEHUSI CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOTHON CpPEJbl; OMACHOCTh BO3JCHCTBHS Ha JKUBBIE

OpraHu3Mbl ONPEIETICHHBIX BEILIECTB.

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 3a/IaHUI HA PACTBOPHI, HCIIOIB3yEMbIC B OBITOBOM U

MIPOU3BOJICTBEHHOM JIESITEIIbHOCTH YEJIOBEKa
Tema 6.2. OcHoBHOe coaep:kaHue 8 OK 01
HccnenoBanue OK 02
CBOMCTB JlabopaTopHble 3aHATHS 8 OK 04
pacTBOPOB

JIaGoparophas pabota «IIpuroToBiaeHue pacTBOPOBY.
[IpuroTtoBneHue pacTBOpPOB 3aJlaHHON (MaccoBoil, %) KOHLIEHTpalUU (C TPAKTUKO-OPUEHTUPOBAHHBIMHU
BOIPOCAMH) U OIpEeNIEHHE CPEIbl BOIHBIX PACTBOPOB.
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Pemenue 3amau Ha IMPUTOTOBJICHUC PACTBOPOB

Hp0q)e(:CI/IOHaHLHO-OpHeHTI/IPOBaHHOC coacpikaHue (couepmafme NMPUKRJIAAHOTO MOL[yJIﬂ)

Paspnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM AeSITEJILHOCTH YeJI10BeKa 4 OK 01
OK 02

Xumus B ObiTy 1 |OCHOBHOe coJlep:kaHue 4 OK 04
IIPOM3BOJICTBEHHON OK 07
JeATEeNbHOCTH TeopeTnueckoe odyuenue 2
YeJI0BeKa . . .

Hosgeiimne 1ocTuykeHUs: XMUMUYECKON HayKU U XUMUYECKOW TexHoJjoruu. Posib XxuMuu B obecrieueHnun

HKOJIOTHUECKOM, YHEPTeTUUECKOM U MUIEeBOI 0e30MacHOCTH, pa3BUTUN MeauIMHEL. [IpaBuia noucka u

aHaJIM3a XUMHYECKOM HMHPOpMAIMM W3 pa3jIMYHbIX HCTOYHMKOB (HayuyHas M ydeOHO-Hay4dHas

JAUTEpaTypa, CpesICTBa MaccoBOi nHpopmanuu, cetb MHTEpHET)

IIpakTHyeckue 3aHATHA 2

ITouck m aHanM3 KEMCOB O MPUMEHEHHM XHMHUYECKHX BEIIECTB W TEXHOJOTHUH C y4eToM OymyIiei

npoeCCUOHATBHON ~ JEATENIBHOCTH 1O TeMaM:  Ba)KHEHIIME  CTPOUTENbHBIE  MaTepHalbl,

KOHCTPYKLIIMOHHBIE ~MAaTE€pHalIbl, KpPAacKH, CTEKJIO, KEpaMHKa, MaTepuanbl s DJICKTPOHUKH,

HaHOMaTepHaslbl, TEKCTWIbHBIC BOJIOKHA, WCTOYHMKU DHEPIUH, OPraHUYECKUE W MUHEPAIbHbIC

yA00peHHUs, JIEKapCTBEHHbBIE BEILIECTBA, OBITOBAsE XUMHUSI.

3amura: [IpencraBieHue pe3yabTaToB pelIeHus: KeHCOB B popMe MUHH-TOKIIAA C IPEe3eHTAIHEH

IIpoMe:xxyToyHasi aTTecTanus Mo AUcHUIIMHE TU(epeHIMPOBAHHBIN 3a4eT 2

Bcero 78
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3. YcaoBus peaau3anuy nNporpaMmMsbl 001eo0pa3oBaTeibHOM AU CHUIITHHBI
3.1. TpeOoBaHus1 K MATEPHAJbHO-TEXHHYECKOMY 00eCIeYCHHIO

Jns peanmuzanuu y4eOHOM IUCHUIUIMHBI «XUMHS» OOOpYJOBaH KOMIIBIOTEPHBINA Kilacc,
00OpYIOBaHHBIH TEPCOHAILHBIMU KOMIIBIOTEpAMH Ui OOYYaroIIUXCs M MpernojaBaTels, ¢
YCTaHOBJICHHON Ha HUX CETeBOM Bepcuei «BupryanbHas naboparopus. XuMus»

TexHuueckue cpeacTBa OOyueHHUs: MEPCOHANbHbIE KOMIIBIOTEPHI C YCTAaHOBJIEHHOM Ha HUX

nporpamMmmoii «BuptyanpHas nadopatopusi. XuMus».
VYuebHoe HarmsimHOoe Tmocobne «BupryanmpHas smaboparopus. XUMHS» TpEIHA3HAYSHO IS
BBIMOJIHEHUST  JTAOOPAaTOPHBIX pabOT CTyAEHTAaMM Ha Y4YeOHbIX 3aHATUAX, a TaKxke Ui
CaMOCTOSITENIbHON paboThl. Y4ueOHoe mocobue mpeacTaBisieT co00il KOMIUIEKT Jab0paTopHbIX paboT
(6onee 22-x). B pamkax kaxoit 1abopaTopHoi pabOThl MPEITyCMOTPEHO BHIMIOTHEHHUE OMBITOB (OT 2-
X mo 10 mis xaxnod paboOThI), TECTUPOBAaHWE HA 3HAHME TEXHUKH OE€30MacHOCTH, HMTOTOBOE
TECTUPOBAHUE.

3.2. PexomeHnayemasi iuTepaTrypa
OcHoBHas nuTeparypa:
1. T'abpuensn O.C. Xumus. 10 knacc. ba3oBblii ypoBeHb: yueOHUK.- 2-€ U3., CTEPEOTUIl. — M.:
Hpoda, 2021. — 191 c.
2. Tabpuensn O.C. Xumus. 11 knacc. ba3oBblil ypoBeHb: yueOHHUK.- 2-€ U3[., CTepEeOTHIl. — M.:
Hpoda, 2021. — 223 c.

JlononHUTENBHAS IUTEPATYpPA:

1. ®anees I'.H. Xumus: yaeonuk s CITO FO.A JleGenes u ap.; moxa. pen. I.H. ®aneesa.- M.:
FOpaiir, 2020r.-238c. https://urait.r

2. ®anees [''H. Xumus: 3amaunuk: yueonoe mocodbue st CIIO / FO.A.JlebeneB u ap.; mos.
pen. I.H. ®aneesa.- M.: FOpaiit, 2019r.-238c. https://urait.r

HNuTepHeT-pecypcebl:
www.hemi.wallst.ru (O0Opa3oBaTeabHbBIA CANT A IKOIbHUKOB « XHUMUSDY).
www.chem.msu.su (DyexTpoHHas OMOIMOTEKA 110 XUMHH).
www. enauki. ru (MHTepHET-H3JaHKe JijId yuuTenaeh « EcTecTBEHHBIE HAYKI).
www. hvsh. ru (GkypHan «XHUMHS B IIIKOJIED).
www. hij. ru (kypHai «XuMHUS ¥ KUZHB)

4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUSI OBIIIEOBPA3OBATEJILHON
JANCHUIIJINHBI

KoHnTponb u oneHka pe3ynbTaToB 00y4YeHHs] OCYLIECTBIIETCS MpENojiaBaTeleM B Ipolecce
MIPOBEJICHUS IPAKTHUECKUX 3aHATUN U JTa0OpaTOPHBIX PabOT, TECTUPOBAHUS, a TAKKE BBIIOJIHEHUS
00ydJaromUMUCsT WHIAWBHIYAIbHBIX 3aJaHUi, MPOEKTOB, WCCICAOBAHUN. Pe3yibraTel 0O0y4YeHHS
OTIPEETSAIOT, YTO OOydYaromuecs NOKHBI 3HATh, MOHUMATh U JEMOHCTPUPOBATH MO 3aBEPIICHUU
W3YUYEHUS TUCIUTITUHBI.

Jns popmupoBaHUs, KOHTPOJSL U OIEHKH PEe3yJbTaTOB OCBOCHHUSA Y4E€OHOW TUCIUILIMHBI
WCIIOJIE3YETCS CHUCTEMa OICHOYHBIX MEpPONPUATHN, TPEICTABISIONIas COO0H KOMIUIEKC Y4YeOHBIX
MEPOMPHITHIA, COTIACOBAHHBIX C pe3yJbTaTamMu 00ydeHus u chopmynupoBaHHbIX ¢ yueTrom OI'OC
COO (mpeametnbie pe3yabTaThl o guciumuinie) u I'OC CIIO.
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Tunol oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 0o0yueHust N
MeponpusTHI
I | OcHoBHOe conep:kaHue
1 Paspnen 1. OcHoOBBI Popwymposats
0a3oBble MOHATHS U
CTPOEHUsI BellecTBa
3aKOHbI XMMHH
1.1 | OK 01 CrpoeHue aToMOB CocraBisath xummnueckue | «CTpoeHHE aTOMOB XUMHUUYECKUX
XUMHUYECKUX JIEMEHTOB |(OPMYJIBI COSMHEHU B [3JIEMEHTOB U IPUPOJIa
U IIPUPOJAa XUMUUECKOU |COOTBETCTBUU CO XUMUYECKOH CBA3U.
CBSI3U CTETEeHbIO OKHCICHUS 3aaun Ha COCTaBJICHHE
XUMHYECKHX JJIEMEHTOB, |XHUMHUYECKUX (opmym
UCXO/s U3 BAJIGHTHOCTU U |/IBYXaTOMHBIX COETUHEHHI
AJIEKTPOOTPHUIIATEITHFHOCTH |(OKCHUIOB, CYJIb()HIOB, TUAPUIIOB
U T.IL.).
3ajaHus Ha UCTIOJIb30BaHUE
XUMHYECKON CUMBOJIUKU U
Ha3BAHUU COECIMHEHUN 11O
HOMEHKJIaType MEXTyHAPOIHOTO
COI03a TEOPETUYECKOU U
NPUKIIATHOW XUMHH U
TPUBUAIBLHBIX Ha3BaHUN TSI
COCTaBJICHUS] XUMUYECKUX
(hopMyJT TBYXaTOMHBIX
COEIMHEHMH (OKCUIOB,
Cynb(UI0B, THIAPUIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COCIMHEHHM OTEJIbHBIX KJIACCOB
1.2 | OK 01 [Tepuoanueckuii 3akoH U | XapakTepu3oBaTh «Metannuyeckue /
OK 02 tabnuna J{. 1. XHUMHYECKHE DJIEMEHTHl B |[HEMETaJINYECKHUE CBOMCTBA,
Menneneena COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATETHHOCTD U

MI0JIO’KEHUEM B
NEPUOINYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
J.1. Menneneena

CPOJZICTBO K 3JIEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX JIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHNUEM B
IIEPUOUYECKON CUCTEME
XUMHUYECKHX djiemeHToB ..
MeHnpaeneeBay.

[IpakTHueckue 3agaHus Ha
YCTaHOBJICHUE CBSI3U MEXKILY
CTPOEHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB U NIEPUOAUYECKUM
H3MEHEHHEM CBOMCTB
XHUMHUYECKHUX AJIEMEHTOB U UX
COCTMHEHUN B COOTBETCTBHUH C
nonoxxenueM [lepuonnueckon
CHCTEME.
[IpakTUKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHUE 3alaHus Ha
XapaKTePU3aLUI0 XUMHUYECKUX

21




Tunol oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 0o0yueHust N
MeponpusTHil

371eMeHTOB: «MeTammndyeckue /
HEMETaJNIMISCKUE CBOMCTRA,
3NEKTPOOTPHUIATETLHOCTD U
CPOJICTBO K 3JEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBUE C X 3JIEKTPOHHBIM
CTPOEHHEM U MOJIOKEHUEM B
MIEPUOUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
J.1. MenaeaeeBay

2 Pasnen 2. Xumuueckue XapakTepu3oBaTh THIIBI Kountpoabnas padora

T xuMu4deckux peakuuii  [«CTpoeHue BemecTsa u
XHMHUYeCKHe PeaKkmum)
2.1 | OK 01 Tunel XUMHYECKUX CocTaBisiTh peakiuu 3amaun Ha COCTABJICHUE
OK 04 |peakuuit COCIMHEHMUS, PA3JIOKEHUS, | ypaBHEHUHN peaKIuii:
oOMeHa, 3aMelIeHuUs, — COCJIMHEeHHUSI, 3aMEeIICHHUS,
OKHCJIUTEIBHO- pa3noxKeHus, 0OMeHa,
BOCCTAaHOBUTEJIbHbBIE — OKHCIIUTEJIBHO-
peakiumn BOCCTAaHOBUTEJIBHBIX PEAKIIU C
UCIOJIb30BAaHUEM METOAA
3JIEKTPOHHOTO OanaHca.
3ama4yn Ha pacyeT Macchl
BEIIECTBA WM 00bEMa
ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce Wih 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
peaKLUK BELIECTB; PACUETHI
Macchl (00bEMa, KOJIMYEeCTBA
BELIECTBA) IPOAYKTOB PEAKIIH,
€CJIM OJIHO U3 BEILIECTB UMEET
puMecHu
2.2 DIIEeKTPOTUTHYECKAS CocTaBnATh ypaBHEHUS 3amaHusi Ha COCTaBIICHUE
JUCCOLIMAIMS U HOHHBIM |XUMHYECKHUX PEaKIHH MOJIEKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOTO OOMEHa C peakuuii ¢ yyacTueM KUCJoT,
y4acTUEM OCHOBaHMUH U COJIEH,
HEOPTaHWYECKUX BEIIECTB |yCTAHOBIICHUE U3MEHEHUS
KHCJIIOTHOCTH CPE/IbI
JlabopaTtopHas padota "Tumsr
XUMUYECKHUX peakuui”

3 Pa3nea 3. Ctpoenue u |HccaenoBats crpoenue u|Konrpoabnas padora
CBOMCTBA CBOMCTBA «CBOMCTBa HEOPTAHUYECKUX
HEOPraHU4eCcKHX HEOPraHu4eCcKuX BelleCTB»

BellleCTB BellecTB

3.1 | OK 01 Knaccuduxkarus, Knaccudpumnuposats Tect «HoMenkmnarypa v Ha3BaHUE
HOMEHKJIaTypa U HEOpPraHUYeCcKue HEOPraHMYECKUX BEIIECTB UCXOMS
CTpPOEHHUE BEIIIECTBA B COOTBETCTBUU M3 UX XUMHUYECKON (POPMYIIBI UITH
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHnus

Tunol oeHOYHBIX
MeponpHUATHH

HEOPTaHNUYCCKUX
BCIICCTB

C X CTPOCHHEM

COCTaBJICHUE XUMHUUYECKOU
(hopMyIIBI HCXOMIS U3 HAa3BaHUS
BEIIECTBA 110 MEKTYHAPOIHOMN
WJIY TPUBUAJIBHOU
HOMEHKJIAType».

3aiaun HA pacyeT MacCOBOM J0THU
(Macchl) XUMUYECKOTO AJIEMEHTa
(coenuHeHUsT) B MOJIEKYJIE
(cmecn).

IIpaxkTrueckue 3agaHus 10
KJ1accupuKaluy, HOMEHKIAType U
XUMHAYECKHM (hopMyIIam
HEOpPraHMYECKUX BEILEeCTB
Pa3IMYHBIX KJIACCOB.
[IpakTrueckue 3agaHus Ha
ONPEACIICHUE XUMUUYECKON
AKTUBHOCTH BEILECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3M U TUIA KPUCTAJUINYECKOM
peleTku

3.2

OK 01
OK 02

DOU3NKO-XUMHIESCKHE
CBOICTBa
HEOPraHUYECKUX
BEILIECTB

YcranaBiuBaTh
3aBUCHUMOCTH (PU3UKO-
XUMHYECKHX CBOMCTB
HEOPTraHWYECKUX BELIECTB
OT CTPOCHUSI aTOMOB U
MOJIEKYJI, @ TAKXKe TUIa
KPUCTaJUIMYECKOU
pelIeTKH

Tect «OcoOeHHOCTH XUMUYECKUX
CBOMCTB OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUJIPOKCHUJIOB U COJIEI».

3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMHUYECKUX PEaKIUI
C Y4acTHEM IPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX JIEMEHTOB;
HEOpPraHUYECKUX KUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
THJIPOKCHUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTepU3YIOUINX UX
CBOICTBa U CLIOCOOBI IOJTYUYEHUSI.
ITpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/laHus Ha
CBOICTBA U MOJy4YEHUE
HEOpPraHMYECKUX BEILECTB
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OK 01
OK 02
OK 04

Nnentuduxanus
HEOPTaHUYECKUX
BEIIECTB

HUccnenosats
KaueCTBEHHbBIC PEAKIINU
HEOPTaHWYECKUX BEIIECTB

[TpakTHKO-OpUEHTUPOBAHHBIE
3aJJaHHs IO COCTABJICHUIO
XUMHUYECKHUX PeaKIUii ¢ yYacTHEM
HEOPTaHMYECKHUX BEIIECTB,
UCTIOJIB3YEMBIX ISl KX
unenrudukanumn.Jlaboparopuas
pabora: “Unentudukanus
HEOPraHUYeCKUX BEIeCTB”
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHnus

Tunol oeHOYHBIX
MeponpHUATHH

Paznean 4. Ctpoenue u
CBOMCTBA
OpPraHMYecKux
BellecTB

HccnenoBars cTpoeHue U
CBOMCTBA OPraHUYeCcKHX
BeLLEeCTB

KonTposabHas padora
«CTpoeHue u CBOMCTBA
OpPraHn4yecKHX BellecTB

4.1

OK 01

Knaccudukanms,
CTpOEHHE U
HOMEHKJIaTypa
OpPraHMYECKUX BEIIECTB

Knaccudpunuposats
OpraHUYEeCcKUe BEIeCTBa B
COOTBETCTBUHU C UX
CTPOEHHEM

1. 3aganus Ha cocTaBiIeHUE
Ha3BaHUM OPraHUYECKUX
COEMHEHHI 10 TPUBUAJILHOW WITH
MEXIYHapOIHOU
CHUCTEMAaTUYECKON HOMEHKJIATYpe.
2. 3agaHus Ha COCTaBJICHHE
TIOJTHBIX M COKPAIIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpTraHUYECKUX BEIIECTB
OTIEIBHBIX KJIACCOB.

3. 3agauu Ha ompeieTieHNe
npocreieit GopmyIIbl
OpPTraHUYECKON MOJICKYJIbI, HCXO/s
U3 DJIIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHNYEeCKUX
COECIUHEHUN

YcranaBiauBaTh
3aBUCUMOCTH (hPU3HKO-
XUMHYECKHX CBOMCTB
OPraHUYEeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

1. 3agaHust HAa COCTaBICHUE
YpaBHEHUN XUMUUYECKUX peaKInil
C y4aCTHUEM OPTraHUYECKUX
BEIIECTB Ha OCHOBAaHUU HX
COCTaBa U CTPOCHHUS.

2. 3amaHus Ha COCTaBJICHUE
YPaBHEHUN XUMHUUYECKUX PEAKIIUH,
WLTIOCTPUPYIOIINX XUMUYECKUE
CBOMCTBA C YYETOM MEXaHU3MOB
NPOTEKaHUs JAHHBIX PeaKuil U
TEHETUYECKOM CBSI3HU
OpPraHMYECKUX BEILECTB Pa3HBIX
KJIaCCOB.

3. PacueTHbIe 321244 11O
YPaBHEHUSIM PEAKIIMM C ydacTHEM
OpPraHMYECKUX BEIIECTB.

4. JlaboparopHas pabota
“IIpeBpatiieHUs OPraHMYECKUX
BELIECTB [IpU HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Nnentuduxanuys
OPraHUYECKHUX BELIECTB,
UX 3HAYCHUE U
MPUMEHEHNE B OBITOBOU
Y IPOU3BOACTBEHHOMN
JIESATEIbHOCTH YeJIOBEKa

Uccaenosats
KaueCTBEHHbIE PEaKIINU
OpraHUYeCKux
COE€IUHEHHH OTIENBHBIX
KJIaCCOB

1.IIpakTHKO-OpHEHTHPOBAHHBIE
3aJ1aHuUs 110 COCTABIIEHUIO
XUMHUYECKHUX PeaKIUi ¢ yyacTHEM
OpPraHUYECKUX BEILECTB, B T.4.
WCIOJIb3YEMBIX JJISl UX
uaeHTuuKauu B ObITY U
MIPOMBIIIJIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxaryisi opraHn4ecKux
COEIMHEHUI OTAEIBHBIX KIaccoB”
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Tunol oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 0o0yueHust N
MeponpusTH

5 Pa3znen S. XapakTepu3zoBathb
Kunernueckue u BJIMSIHUE PA3JIMYHBIX
TepMOAUHAMHYECKHE |(PaKTOPOB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
MPOTEKAHUS XHMHUYECKHX peakuuii
XHUMHYECKHX peaKIui

5 |OKO01 CKopocTh XMMHYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE

OK 02 |peakuuil. XHUMHYECKOE |BIMSHUE KOHLIEHTPALIMA  |TEOPETUUYECKUE 3aaHMsI HA
paBHOBeECHE pearupyoorx BeIecTB U |aHaINu3 (PaKTOpOB, BIUSIONIUX Ha
TEMIIEPATYPbI HA CKOPOCTh [M3MEHEHUE CKOPOCTH XUMHUYECKOMN
XUMHUYECKHUX PEAKIUN peakuuu. [IpakTuko-
XapakTepHu3oBaTh OpPUEHTUPOBAHHBIC 33JaHUS Ha
BIIMSIHUE U3MEHECHUS pyUMeHeHue npuHuumna Jle-
KOHIIEHTpauuu Bemects, |lllaTense ans HaxoxaeHUs
peakuuu cpeasl U HaIpaBJIEHUs] CMEIIECHUS
TEMIIEPATYPHI HA paBHOBECHSI XUMUUECKON pPEaKIINH
CMEIIIeHNE XUMUYECKOTO (M aHalIu3 GaKTOPOB, BIUSIOMINX
paBHOBECHSI Ha CMEILLEHUE XUMUYECKOTO
paBHOBECHS

6 HcciienoBaTh HCTHHHBIE

Pa3nes 6. PacTBopbl  |pacTBOPBI € 32/IaHHBIMH
XapaKTepuCTHKAMHU
6.1 | OK 01 ITonsTue o pactBopax  |Pasnuuars HCTHHHBIE 1. 3amaun Ha IPUTOTOBJICHHE
OK 02 pacTBOPHI pacTBOpPOB.
2. IIpakTUKO-OpUEHTUPOBAHHbIE
pacueTHbIe 3a/1aHus Ha
JUCIIEPCHBIE CUCTEMBI,
WCIIONBb3yEMBbIE B OBITOBOM 1
MIPOU3BOJICTBEHHON AESITEIbHOCTH
yelioBeKa
6.2 | OK 01 Uccnenoanue croiictB |MccnenoaTs Gusuko- JlaGopaTopHas pabota
OK 04 |pactBOpOB XUMHUYECKHAE CBOMCTBA “IIpuroroBneHue pacTBOPOB”
HCTUHHBIX PaCTBOPOB

IT | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COAEPKAHME NPUKJIATHOIO0 MOLY 1)

7 Paszpnen 7. OuenuBath nocJjieacTBys |3ammTa Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuiei npogeccuoHaIbHOM
NPOU3BOACTBEHHOI NPOU3BOJACTBEHHOM AesTeJIbHOCTH)

AeATeIbHOCTH JAesITeJIbHOCTH YeI0BeKa

Ye10BeKa ¢ MO3MIHUH
IKOJIOTHYeCKOM
0e3onmacHoOCTH

OK 01
OK 02
OK 04

Xumusi B OBITY H
MIPOU3BOJACTBEHHOMN
JIeSITEIbHOCTH YeJIOBEKa

O11eHUBATh TTOCIENCTBUS
OBITOBOM U
MIPOU3BOJICTBEHHOU

Keiic (¢ yaetom Oymymieit
npodeccnoHaTbHOMI
JESATETLHOCTH)
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHnus

Tunol oeHOYHBIX
MeponpHUATHH

OK 07

NEITEILHOCTHY YEJIOBEKA C
HO3ULIAN DKOJIOTHUYECKON
0€e30I1aCHOCTH

Bo3MoXHBIE TEMBI KEHCOB:
1. IToTennenue KIMMaTa u
BBICBOOOKIEHUE Ta30BbIX
THJIPATOB CO JIHA OKEaHa.
2. byaymiue matepuansl s
aBua-, MalINHO- U
MIPUOOPOCTPOCHUS.

3. HoBble MaTepuans! AJis
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PacTUTENBHBIX MpenapaToB
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