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1. OBIIASI  XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHON TUCIUILIMHBI «XUMHSA»

1.1, MecTo  guCHMIUIMHBI B CTPYKTYpe  OCHOBHOWH  mpodeccHOHATBHOI

o0pa3oBaTe/IbHOM MPOrPaMMBbI

O6meoOpa3oBarenbHas JUCHUIUIAHA «XUMHS»  SBISETCS  00sA3aTeIbHOM  YacThiO
001e00pa3oBaTenbHOTO MKIa 00pa3oBaTenbHO mporpamMmbl B cooTBeTcTBIM ¢ PI'OC CIIO no

cnenuanbHocTy 15.02.08 « TexHOmoruss MamHOCTPOECHUSI»

O6weobpasoBaTenbHas AUCUUININHA «XUMHUS» H3ydaeTcss B 001e00pa30BaTeIbHOM IHKJIIE
y4eOHOro MaHa OCHOBHOM MpodeccroHanbHON 00pa3oBaTeNbHOM MPOrpaMMbl YKPYIHEHHbIX
rpynn cneuuansHoctei 15.00.00. «MammuHocTpoeHue»

[lpuknagHoit Monaynb BKIOYaeT aBa paszjgena. Pazgen 8 «Xumus B ObITY u
POU3BOJICTBEHHOMN NIESITETLHOCTH YEJIOBEKa» peallu3yeTcsi AJiA BCeX /CHENUaIbHOCTEH
Ha Marepuaie KeWcoB, CBA3aHHBIX C IKOJIOTHYECKOH 030MacHOCTHIO M OIEHKON MOCIEACTBUM
ObITOBOW M TNPOW3BOJCTBEHHOM JEATENbHOCTH, MO OTpaciiM Oyaymedl mnpodeccHoHanbHOH

ACATCIIBHOCTH 06yqa}011mxc;1.

1.2, Llenn W nIaHHpPyeMble Pe3yJbTaThbl 0CBOCHHSI TMCIHILTHHBI

1.2.1. Ienn u 3a124u THCHUILUTHHBI

D@opMUPOBAHUE Y CTYJICHTOB XUMUYECKOW COCTABJISAIOUIEH €CTECTBEHHO-HAYYHOW KAPTUHBI
MHpa KaK OCHOBBI INPUHATHSA PEIICHUH B KU3HEHHBIX M IPOU3BOACTBEHHBIX CHUTYalUsX,
OTBETCTBEHHOTO TOBE/ICHUS B IPUPOJHON CpeJie.

3amauu JUCHUILINHBL

1) cdopmupoBaTh MOHHMaHNE 3aKOHOMEPHOCTEH MPOTEKAHMS XHMHYECKHX IPOIIECCOB 1
SBICHUN B OKPYXAaKIIEH cpele, LENOCTHOM HAayyHOM KapTUHBI MHpPA, B3aUMOCBA3M U
B3aMMO3aBUCHMOCTH €CTECTBEHHbIX HAYK;

2) pa3BUTh YMEHHS INPOBOMUTH PAcUeThl MO XHUMHYECKHM (GOpMyJaM W YpaBHCHUSIM
XUMHUYECKHX PpEaKlui, IUIAHUPOBATH M HMHTEPIPETUPOBATH  PE3YIbTaThl XMUMHUYECKHUX
JKCIIEPUMEHTOB,

3) coopmMupoBaTh  HaBBHIKM  NPOBEJCHHS  XUMHYECKHX  IKCIICPUMEHTAbHBIX
HCCHeoBaHUN ¢ CcoONIofieHMeM TpaBui  0e30macHOro OOpalleHWss ¢ BEUIeCTBAMH U

nabopatopHeiM 000pYI0BAHUEM;



4) pa3BUTh YMEHHS AaHAIHU3UPOBATh, OICHHBATH, MPOBEPATh HA JOCTOBEPHOCTh U
000011aTh HHPOPMALMIO XUMUYECKOTO XapaKTepa U3 Pa3IUYHbIX HCTOUYHHKOB;

5) copMupoBaTh YMEHHS TPOTHO3UPOBATH TIOCIEACTBHS CBOCH JEATEIBHOCTH U
XUMAYECKUX TPUPOIHBIX, OBITOBBIX M MPOM3BOACTBEHHBIX MPOLECCOB;

6) cdopMHpOBaTH TOHMMAHHE 3HAYUMOCTH JOCTHKCHUH XUMHYECKOH HAYKH U
TEXHOJNOTHH 1S Pa3BUTUS COLMANBHOM U NPOM3BOACTBEHHOI cep.

1.2.2. Tlnanupyemble pe3yJbTaTHl  OCBOEHHSI 00IIE0Opa30BATEIbHON JUCHMILIMHBI B

cootBeTcTBHH ¢ ®T'OC CIIO u Ha ocroBe PI'OC COO



Kox u Ilnannpyembie pe3yabTaThl 0CBOCHHS
HAHMEHOBaHHE AHCIHILTHHBI
(opMupyembIX Oomue JucuMnJIHHAPHbI
KOMIETeHIH I 1 2
OK 01. Beibupats B yacTu Tpy/10BOro BOCIHTAHMS: - BJIAJEThb CUCTEMOM  XMMHUYECKHX 3HAHUM, KOTOpas
CIIOCOOBI pelIeHUs - TOTOBHOCTb K TPYAy, OCO3HAHWC LICHHOCTH MAaCTEPCTBA, | BKkII0OYAaeT: OCHOBOMOJArAlOIINE TOHATHA  (XMMHUYCCKUH

3aja4
npodeccroHaTbHO
HIesaTeJIbHOCTH
TIPUMEHUTENBHO K
pa3IUYHBIM
KOHTEKCTaM

Tpyoiatooue;
- TOTOBHOCTb K aKTHBHOM J€ATEIbHOCTH TEXHOIOTHUECKOM
i COLMAILHOM HaINpaBJICHHOCTH, CIIOCOOHOCTD
MHHIMMPOBATh, IUIAHUPOBATH M CAMOCTOSTEIILHO
BBITIOJIHATH TaKYHOICATCIbHOCTD;

- HHTEpeC K pa3NMuHBIM chepaMm mpodecCHoHaTbHOM
NEATEIbHOCTH,

OBnajenne YHHBePCATbHBIMH
M03HABATEIbHBIMH JAeHiCTBHSIMM:

a) 0a30Bble JIOTHYECKHE /IeHCTBHS:

- CaMOCTOATEIBHO (HOPMYJIUPOBATH M AKTYalH3HPOBAThH
npo0JIeMy, pacCMaTpHBaTh €¢ BCECTOPOHHE;

- YCTAHABJIMBATh CYNICCTBEHHBIH TPU3HAK WM OCHOBAHHS
JUISA CPaBHEHHUS, KIACCH(UKAIMK U 0000IIEHNUS;

- OTIPEIENATh IEIU AEATEIbHOCTH, 331aBaTh apaMeTpbl U
KPUTEPUH MX TOCTHKCHHUS;

- BBISABISATH 3aKOHOMEPHOCTH WM IIPOTHBOPCYHS B
paccMaTpUBAEMbIX SBICHHAX;

- BHOCHTb KOPPEKTHBHI B JCATEIHHOCTH, OIICHUBAThH
COOTBETCTBHE PE3YJbTATOB IICJSAM, OIECHMBATH PUCKH
TIOCIEACTBUMN JIEATENHHOCTH;
- pa3BHBAaTh KPEATHBHOE

’KH3HEHHBIXTTPOOJIEM
0) 0a3oBbIe HMCCIIEN0BATEIbCKHE N€HCTBHS:

y4eOHBIMHI

MBIIUICHUC IIpH  PCHICHUU

3JIEMEHT, aToOM, JNeKTPOHHas o0ojouka artoma, s-, p-, -
HJIEKTPOHHBIC OpOUTANI aTOMOB, HOH, MOJIEKYJIa, BAICHTHOCT,
3JIEKTPOOTPUIIATENBHOCT, CTEIICHb OKHUCJIEHUS, XUMHYECKas
CBSA3b, MOJIb, MOJIAPHAs Macca, MOJAPHBIA 00bEM, YIIEPOIHBIN
ckenet, QYHKIMOHAJbHAS TPYIINA, PauKaj, H30MEPHs, H30MEPHI,
TOMOJIOTHYECKUI PSifl, TOMOJIOTH, YTJIEBOJAOPObI, KUCIOPO- U
a30TCOJIEPKANIUE COCMUHEHHS, OMOJOTHYSCKH AKTHUBHBIE
BelecTBa (YIJIEBOJBI, JKUPBI, OEIKH), MOHOMEp, ITOJIHUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISAPHBIE COCIUHEHHUS,
KpUCTAJUIMUECKAs. pEIIeTKA, TUMbl XUMHUYECKUX pEaKIui
(OKHCIUTETbHO-BOCCTAHOBUTEIILHBIE, 9K30- "
SHAOTEPMHUUECKHE, PEaKIIMd HOHHOTO 0OMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEAIIEKTPOJIHTHI, IEKTPOJIUTHIECKAS
JUCCOLMALMSA, OKHUCIHUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON pPEeaKIUU, XMMUYECKOE PABHOBECUE), TEOPHH U
3aKOHbl (TEOpHS XMMUYECKOTO CTPOCHUS OPTaHMYECKUX
BemectB A.M. ByTnepoBa, Teopus >IEKTPOIUTHYECKOM
aucconmanuu, nepuoanueckud 3akoH .M. Mennaeneesa,
3aKOH COXPaHEHUs MAcChl), 3aKOHOMEPHOCTH, CAMBOJINYECKHUI
S3BIK XUMHH, (DAKTONOTHYECKHE CBEIEHUS O CBOWCTBAX,
COCTaBe, TMONy4eHHH M  0E30MaCHOM  HCIOJb30BAaHUH
BOXHEHIINX HEOPraHMYECKHMX M OPraHMYEeCKUX BEIIECTB B
OBITY UNPAKTHYECKON JEATETbHOCTH YENOBEKA,;




- BIafieTh ~ HABBIKAMU  Y4EOHO-MCCIEN0BATENBCKOM
NPOEKTHON AEATENbHOCTH, HABBIKAMU Pa3peIeHus Ipodiem;

Hu

- YMCTb BBIABIIATDH XAPAKTCPHBIC IPpHU3HAKN "
B3aMMOCBA3b N3YYCHHBIX HOHSITI/II‘/'I, IPUMCHATD
COOTBCTCTBYIOIIUEC TMOHATUA T[IPHA OIMCAHUM CTPOCHHA H
CBOICTB HCOPraHWYCCKMX M OPraHMYCCKHUX BCIICCTB MU HX

npeBpameHHﬁ; BBIABJIATE B3aUMOCBA3b XHMMHUUYCCKHUX
3HAHUM C IHOHATHUAMHU n MMpCACTaBJICHUAMU

IPYTUX

! VkaswiBaroTcs nmuHOCTHEIE H MeTanpeameThbie pesyibratsl u3 ®IOC COO (B mocnenneit peaxuuu ot 12.08.2022) B otrnaronsHoit Gopme,

dbopmupyembie 001e00pa30BaTEIbHON TUCITUTLTHHOMN

2 JlucuumiuHapHble (IPeIMETHbIE) Pe3yIbTaThl YKA3hIBAIOTCA B COOTBETCTBHM C METOJMKOMN MpENojaBaHus AMCLUILIHHEI



- BBIABIIATD IIPMYMHHO-CIIEICTBEHHBIE CBSI3H |
AKTYalM3MpOBaTh 3a1ady, BbIABUIATH TMIIOTE3Y €€ PELICHHS,
HaXOAWTb  ApPryMEHTHl AN  JO0KA3aTelbCTBA  CBOMX
YTBEpKICHUI, 3a1aBaTh NapaMeTPbM KDUTEPUU PEILCHHNS;

- QHAJTM3MPOBATH NOJYUYEHHBIE B XO€ PEILECHUS 3aJaUn
pEe3yNbTaThl, KPUTHYECKH OLIEHMBATh MX JOCTOBEPHOCTb,
IPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBUSX;

-YMCTb  TICPCHOCUTL  3HAHWUA B  ITIO3HABATCIBHYH0 M
MPAKTUICCKYHO obnactu KUBHEACATCIIBHOCTH,
- YMCThb HHTCTPUPOBATH 3HaHUuA H3 Pa3HBIX

MpeaMeTHBIX 00J1acTel;

- BBIIBUTaTh HOBBIE WJICH, MpEANaraTh OPUTHHAIBHEIC
TO/IXO/IBIM PEIICHHUS;

- CIOCOOHOCTB HX HCIIOTB30BAHUS B
T03HABATENBHON HCOLMATBHON MPAKTHKE

eCTECTBEHHOHAYYHBIX TPEIMETOB;
- YyMeTh  WCTONBb30BaTh  HAMMEHOBAHUS  XHUMHYECKHX
COCIMHEHUN MEXIYHAPOJHOTO COK3a TEOPETHYECKOW H
MPUKIAJHOM XUMUM W TPUBHANbHBIC HA3BAHMA BaXHEHIINX
BEIIECTB (3THIIEH, alleTHIEH, IMULepuH, heHomn, GpopMmanbaerus,
YKCYCHasi KHCIOTA, TIHMIWH, YTapHBIA Ta3, YIIEKUCIBIA Tas,
aMMHaK, TalleHas W3BECTh, HETAIleHas W3BECTh, TUThEBAS
colla M JPYTHX), COCTaBIATH (OPMYJbl HEOPTaHHYECKHX W
OpPTaHMYECKUX BEIIECTB, YPaBHEHUS XMMHYECKHX PEAKINi,

OOBACHATH WX  CMBICH, MOATBEPXKJIATh  XapaKTepHbIE
XUMHYECKHUE CBOJCTBA BEIIECTB COOTBETCTBYHOLIUMHU
SKCIIEPUMEHTAMU M 3alUCAMU  YPABHEHHM  XMMHYECKHX
PeaKIHii;

- yME€Thb YCTaHABIMBATh MPUHAJICKHOCTh H3yUYEHHBIX
HEOPTraHMYECKUX U OPraHUYECKHUX BEIIECTB K OTPEEICHHBIM
KJ1accaM ¥ IpyIninam COeMHEHU, XapaKTepu30BaTh UX COCTaB
M BaXHEWIIHE CBOMCTBA; OMPENETATh BUABl XMMHYECKUX
cBs3ell (KOBaJeHTHAs, MOHHAS, METAJITMYECKas, BOJOPOIHAS),
THIIBI KPUCTAITUIECKUX pEILIETOK BEILCCTB;
KIacCU(DHUIIMPOBATh XUMHUUECKHE PEAKIIHH;

- cOpMHUPOBATH TIPEACTABICHHSA: O MATCPHATBLHOM EIMHCTBE
MHpa, 3aKOHOMEPHOCTAX M MO3HABAEMOCTH ABJEHHUM NPUPOIBI; O
MECTE U 3HAUCHUU XMMHH B CUCTEME €CTECTBECHHBIX HAYK M
ee poimm B  O00CCIEUYEHWH  YCTOWYMBOTO  PA3BUTHA
YeNOBEYECTBA: B PEHNICHHH TPOOJIEM  DKOJOTHUYECKOH,
SHEPreTUYeCKOW M MUIIEBOM 0E€30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHMM HOBBIX MaTepUaNoOB, HOBBIX
UCTOYHUKOB DJHEPTHH, B O0O0CCMEYCHHH PaI[MOHATBHOTO
IPUPOAOTIONIb30BaHNg, B (POPMHUPOBAHUM MHUPOBO33PEHUS
u o0mel KyJabTyphl YENIOBEKa, a TaKXe 9JKOJOTHYECKH
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00OCHOBAHHOTO ~ OTHOIIEHHS K CBOEMY 3/0POBbI0 |
IIPUPOJTHOM CPEE;

- BIAJETb CHUCTEMOM XUMHYECKUX 3HAHHUH, KOTOpas
BKJII0YAET: OCHOBOIOJArarollie MOHATUS (IOMOJHUTENBHO K
cUCTEME TNOHATHII0Aa30BOTO YPOBHS) - H30TOIbI, OCHOBHOE U
BO30YXKICHHOE COCTOSIHUE aTOMa, T’MOpUIU3aIis aTOMHBIX
opOutanei, xumuueckas cBa3p (" " wm ", KpaTHbIC
CBSI3H1), MOJISIpHAs




KOHILIGHTpAlus,  CTPYKTypHas  ¢dopmyna,  HU30Mepus
(CTpyKTypHasi, reoMeTpuyeckas (IUC-TpaHC-U30MEpPUsl), TUIIbL
XUMHUUYECKUX Peakiuil (roMo- U reTeporeHHbie, 00paTuMbie U
HeoOpaTUMbI€), PacTBOPHI (MCTUHHBIC, JUCIIEPCHBIE CHUCTEMBI),
KPUCTAUIOTHAPATEl, CTENEHb  JUCCOIMAIUM, 3JNEKTPOJIHU3,
KPEKUHT, pUPOPMUHT); TEOPUHM U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMUS, JIEXKAI[HE B OCHOBE MOHUMAHHUS
MPUYUHHOCTY W CHUCTEMHOCTH XHMHYECKUX  SBJICHUH,
COBPEMEHHBIE TIPEJCTABICHUS O CTPOCHUHM BEIIECTBA HA
aTOMHOM, MOJICKYJSPHOM W HAJMOJEKYJISIPHOM YPOBHSIX;
MPEACTABICHUS O MEXaHU3MaX XUMHUYECKUX PEaKIui,
TEPMOJIMHAMUUYECKUX ¥ KMHETHYECKUX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUsA, O XUMHUYECKOM pPABHOBECHH, JHUCIEPCHBIX
cucremax, hakToIornyeckue CBeJICHUs 0 CBOMCTBAX, COCTABE,
MOJy4eHUH ¥ 0Oe30MacHOM HCITOJb30BAHUN  BAaKHEHIINX
HEOPTaHUYECKUX M OPraHMYECKUX BEHECTB B OBITY U
TMPAKTHYECKOH JEATENbHOCTH YENOBEKa; OOIIMX HAYYHBIX
MPUHIUIAX XAMHYECKOTO TMPOM3BOACTBA (HA MpHUMEpe
MPOU3BOJCTBA  CEPHOM  KHCIOTHI, aMMHaKa, METaHOIa,
nepepaboTku HeTH);

- yMETb MPOBOJUTH PACUETHI M0 XUMUYECKUM (PopMmyTam
Y YPaBHEHHAM XMMUYECKUX PEAKIHMHA C MCIOJIb30BAHUEM
(u3udeckux BenWMUMH (Macchl, oObeMa Ta30B, KOJNMYECTBA
BEIIECTBA), XapaKTEPHU3YIOIINX BELIECTBA C KOJIMYECTBEHHOM
CTOPOHBI:  pacueTbl MO HAXOXKIECHUI XHMHUYECKOMU
(GopMyIIBI BemecTBa; pacyeThl Macchl (00beMa, KOMMYECTBA
BEIIECTBA) MPOAYKTA pEAKIUH, €CIAM OJHO M3 MCXOAHBIX
BELIECTB JAHO B BHJE PACTBOpPA C OMPENETICHHONW MaccoBOU
J0Jell pacTBOPEHHOTO BELIECTBA WJIM JAaHO B HU30BITKE
(MMeeT TpuMecH); pacyeTbl MacCOBOM MM O0BEMHOM
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JONM BBIXOJA MPOMYKTa PEAKIMHU; PACUETHl TEIIOBOTO
shdekra peakiuil, 00bEMHBIX OTHOIICHUH TA30B;

- YMEThb  BBIABJIATH  XapakTepHbIE  TPHU3HAKH |
B3aMMOCBSI3b M3yIEHHBIX TIOHSTHH, TIPUMEHSATH
COOTBETCTBYIOIME TOHATHS TpPH ONUCAHWK CTPOCHUS |
CBOMCTB HEOPTaHWYECKUX M OPTAHMYECKUX BEMECTB M HX
TMPEBPAICHHUH; BBIABIATh B3aUMOCBA3b XUMHYECKHX




3HAHW{ C OHATUSAMU U TPEICTABICHUAME JPYTHX MPEAMETOB
s Oojee OCO3HAHHOTO TIOHUMAHUS U OOBSCHEHUS
CYUIHOCTH MAaTepHajbHOrO €IMHCTBA MHpPA; HCIOJIb30BATh
CHCTEMHbIE XUMHUECKHE 3HAHUSA JJIS OOBSCHEHUS W
IPOTHO3UPOBAHUS ABICHUH, MMEIOIIUX €CTECTBEHHOHAYYHYIO
IpuponYy,

- YMETb  HUCMOJb30BaTh ~ HAUMEHOBAHUS  XUMHUYECKUX
COCJIMHEHUH MEXKIYHAPOJHOTO COK03a TEOPETHYECKOU U
MPUKIAHON XMMHHM M TPUBUAIbHBIE HA3BAHUS BEIUIECTB,
OTHOCAIIMXCA K M3YYCHHBIM KJIaccaM OpPraHUYECKUX H
HEOPraHWYECKUX COCJUHEHMI; UCTOIb30BATh XMMHUUYECKYIO
CAMBOJIUKY [JIs coCTaBieHHs (OpMylT HEOPraHWYeCKUX
BEIIECTB, MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAaIllEHHBIX U CKENEeTHHIX) (OpMysT OpraHUYecKux
BEIIECTB; COCTABIATh YPAaBHEHUS XUMHUYECKHX PEAKUUU U
PacKpbIBaTh 1754 CYIIHOCTB: OKHCJIUTENBHO-
BOCCTAaHOBUTEJbHBIX PEAKLUN MOCPEICTBOM COCTABICHUS
3JIEKTPOHHOTO OalaHca 3THX pPEeaKIui; peakiuil HOHHOTO
oOMeHa IyTeM COCTaBJEHUS MX MOJHBIX M COKPAIICHHBIX
VOHHBIX YPaBHEHUU; peakuuu

TUIPOIIN3A, peaknuil  KoMmIiekcooOpa3zoBanus  (Ha
npuMepe TUAPOKCOKOMILJIEKCOB ILMHKA U AIOMHHUA);
IIOATBEPKIATh XAPAKTEPHBIE XMMUUECKUE CBOWCTBA BELIECTB
COOTBETCTBYIOIMMH 3KCIEPUMEHTAMH U 3aIUCIMU YPABHEHUI
XUMHYECKHUX PEAKIH;

- YMETb KJIaccupUIIpoBaTh HEOPTaHUYECKUE u
OpPraHMYeCKHe  BEIIECTBA M  XUMHYECKHE  PEaKLuH,
CaMOCTOSITENIbHO BBIOMPaTh OCHOBAHUA W KPUTEPUU ISt
KIacCUpUKAMKU ~ U3yYaeMbIX  XUMHUYECKHX  OOBEKTOB,;
XapaKTEepU30BaTh COCTAB U BAXHEUINNE CBOWCTBA BEIIECTB,
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NPUHAICKAMX K ONpEJENeHHbIM KjaccaM U TpyInam
COeIMHEHHUH (POCTbIE BELIECTBA, OKCH b, TUAPOKCHIBI, COIH;
YIJIEBOJOPOABI,  TPOCThIE  A(HUPbI,  COUPTHI,  (EHOJBI,
aJbJIeTH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTbI, CI0KHBIE 3PUPDI,
KUPbl,  YTJIEBOJbl, AMHHBI, AMHUHOKUCJIOTBI,  O€NKH);
MPUMEHATh 3HAHUS O COCTaBE€ M CBOWCTBAX BEIIECTB A
SKCIIEPUMEHTATBLHON TMPOBEPKUM  THIOTE3  OTHOCUTENHHO
3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX peakiud u
MPOTHO3MPOBAHKS BO3MOXKHOCTEH X
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OCYLIECTBIICHHUSI;

- YMeTb TOJTBEPKAATh HA KOHKPETHBIX NPUMEPAX XapaKTep
3aBUCUMOCTH PEaKIMOHHOW CIOCOOHOCTH OpPraH@YECKHUX
COCIMHCHUIT OT KPaTHOCTH U THIA KoBaneHTHOH cBsi3u (' "' u
"'""), B3AUMHOTO BJIMSHKS ATOMOB U TPYTII aTOMOB B MOJIEKYJIax; a
TaKkke OT OCOOGHHOCTEH  peanu3aluu  Pa3IUYHbIX
MEXaHHU3MOB TIPOTEKaHUs PEAKIHI;

- YMETb XapaKTepu30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM ¥  BO30YXKJICHHOM COCTOSHUM) M  HOHOB
XUMUUYeCKuX 3yieMeHToB | - 4 mepuonos Ileprogunueckoi
cucreMsl [I.11. MenzeneeBa v X BaJ€HTHbIE BO3MOKHOCTH,
MCTIONB3ys moHsaTHs 'S”, "p", "d-anmextponHsie” opOuTaNH,
JHEPreTHYECKUe YPOBHH; OOBACHATb 3aKOHOMEPHOCTH
M3MEHEHHS CBOIMCTB XMMUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX

HMH COCI[I/IHGHI/Iﬁ I10 TICpUOJaM U I'pyIIIIaM;
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OK 02.
HUcnonb3oBars
COBpEMEHHBIE
CpEZICTBA MOWCKA,
aHanmsa u
HUHTEPIPETAIAN
nHpOpMAIH 1
MH(pOpPMAIMOHHBIE
TEXHOIOTHH I
BBITIOJIHEHUS 33144
npodeccuoHaTbHOM
JeSITeTbHOCTH

B 00/1acTH leHHOCTH HAYYHOT0 IO3HAHNS:
- c(opMHPOBAHHOCTD MHUPOBO33pEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HayKd M OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha
JMANOre  KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MECTa B MOJUKYJIBTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE SI3BIKOBOM M YUTATENbCKOM KYyJIbTYpbI
KaK CpelCTBa B3aMMOJECUCTBHSA MEKIY JIOABMHU M MO3HAHUA
MHpa;

- OCO3HAHWE  LEHHOCTM  HAy4YHOM  JEATENbHOCTH,
TOTOBHOCTb OCYLIECTBIIATH MPOEKTHYIO M UCCIEN0BATENBCKYIO
JNIEATENbHOCTh MHAMBUYAIbHO U B TPYIIIIE;
Osiajgenne YHHBEPCAJIbHBIMH

M03HABATEIbHBIMH IeHCTBUSIMM:
B) padoTa ¢ nHdopmanuei:

y4eOHbIMHI

- BJIaACTb  HABBIKAMH  IIOJYYCHHUA I/IH(bOpMaHI/II/I n3
HCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIBHO
OCYIICCTBJIATL  INOUCK, aHAJIM3, CHUCTCMATHU3AIMI0 U

MHTEPIPEeTai0 MHPOPMAIIMU PA3NTUYHBIX BHAOB U (opMm
TIPEICTABICHNS,

- yMeThb  IUIAHUPOBATH W BBIIOTHATD  XUMHUUYECKHUH
SKCTIEPUMEHT (IpEBpalleHUsS OPTaHUYECKUX BEUIECTB MPU
HArpeBaHuM, MOJYUYEHUE HTUIICHA U U3YUECHHE €r0 CBOWCTB,
KaYEeCTBEHHBIE PEAKIMM HA albACTUIbl, KpaxMal, YKCYCHYIO
KUCIOTY; NeHaTypaius OENKOB MpU HArpeBaHUU, IBETHBIC
peakiuu OENKOB; TPOBOAUTH pPEAKIMH HOHHOTO O0OMEHa,
ONpeNeNsaTh Cpeay BOJAHBIX PacTBOPOB, KadeCTBEHHBIC
peakiuu Ha Cyibdar-, kKapOOHAT- U XJOPHUJ- AHUOHBI, HA
KaTHOH AaMMOHHS, pEIIaTh O3KCIEPUMEHTAIbHBIE 3aJaud IO
temam "Metamabe" u "Hemeranns") B COOTBETCTBUU C
MpaBUIAMU  TEXHUKH  0€30MacHOCTH TIpH  OOpamieHud ¢
BENIECTBAMHU U JTAOOPATOPHBIM 000PYJOBAaHMEM; TIPEACTABIIATH
pe3yibTaThl XUMUYECKOTO IKCIIEpUMEHTa B opMe 3amucu
YpaBHEHUH COOTBETCTBYIONIMX peakuuii U GopMyIupoBaTh
BBIBO/IbI HA OCHOBEATUX PE3YJbTATOB;

- yMETb  aHANM3UPOBATh  XUMHUYECKyI0  HH(OpManuio,
MOJYyYaeMyl0 U3 Ppa3HbIX HCTOYHHMKOB (CPEICTB MAaccoBOi
nHdopmaruu, cetb UHTEpHET u Ipyrie);

- BIaJeTh OCHOBHBIMM  METOJaMHU
BEIIECTB U

HAy4YHOTO IIO3HAHHA
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- C03JaBaTh TEKCTHl B PA3IUYHBIX (opMaTrax ¢ y4eToM
Ha3HA4YeHHA MHOOPMALUHU | eNeBOi ayJUTOPUH, BEIOHpast
ONTUMATBHYIO (JOPMY TIPE/CTABICHUS U BU3yaTH3aIINH;

- OIIEHMBATh JJOCTOBEPHOCTH, JETUTHMHOCTh HH(OpMAIHH,
©€COOTBETCTBHE MPABOBBIM U MOPAIBHO-ITHIECKUM HOPMAM,;

- HCIONB30BaTh CpPEACTBA HH(DOPMAIMOHHBIX |
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B pelnieHnu
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTAHU3AI[MOHHBIX
3a7a4 ¢ coOmoIeHreM TpeOOBaHUi S3PrOHOMUKH, TEXHUKHU
0e30MacHOCTH, TUTHEHBI, PecypcocOepeKeHns, MPaBOBBIX

M OTHYECKAX  HOpPM, HOPM  HH(QOPMAIHOHHOH
0€30IacHOCTH;

- BUaJeTh ~ HABBIKAMH  DACTMO3HABAHMA M 3aIUTHI
HH(OpMAIIHH, 1H(POPMAIIMOHHOM 0e30TacHOCTH
JTAYHOCTH;

XUMHYECKUX SBJICHUM (nabmroieHuE,
SKCTIEPUMEHT, MOJICTHPOBAHNE);

- YMETh MPOBOJIUTH PACUETHI M0 XMMHUYECKUM (PopMyTam
¥ YPaBHEHHSIM XUMHUYECCKUX PEAKIUH C HMCIOJNb30BAHUEM
Gu3MYeCKUX BEIWYMH, XapaKTEPU3YIONIUX BEIIECTBA C
KOJIMYECTBEHHOH CTOPOHBI: MacChl, 00beMa (HOPMAJbHBIC
YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIL30BAThH
CHCTEMHBIC XUMUYECKUE 3HAHUS JUIS IPUHATHUS PCIICHUH B
KOHKPETHBIX JKU3HCHHBIX CHTYaIlMsX, CBS3aHHBIX C
BEIICCTBAMH U MX IPUMCHCHHEM;

- yMETh  CaMOCTOSTCIBHO  IUTAHUPOBATH W MPOBOJHTH
XUMHYECKUH SKCTICPUMEHT (TOJyYCHHE M HM3YYECHHE CBOKCTB
HEOPTaHMYECKMX M OPTaHWYECKHX BEIIECTB, Ka4CCTBEHHBIC

M3MEpEHNE,

peakouun YIIIEBOAOPOI0B Pa3JINIHBIX KJIaCCOB "
KHCJIOpOoACOACPKAIMUX OPraHMYCCKUX  BCHICCTB, PCIICHUC
SKCIICPUMCHTAJIbHBIX 3ajad 10 pacro3HaBaHUIO

HEOPraHNYECKNX M OPraHMYECKHX BEIIECTB) ¢ COOMI0CHAEM
npaBwi1  0e30macHOro  OOpaIieHus ¢ BEIECTBAMH U
nabopaTopHeIM 00OpymOBaHHEM, (DOPMYIUPOBATh IENIH
WCCIICIOBAHMS, TIPENOCTAaBIATh B  pasiuuHOH  (opme
pe3yNIbTaThl JKCIEPUMEHTA, aHAMU3UPOBATh M OLEHUBATH HUX
JIOCTOBEPHOCTb;

- YMETb  OCYLIECTBIATh  IIEJNICHANpPABICHHbIH  MOHMCK
XUMHUYECKOH WH(OpPMAMUA B PA3NUYHBIX HCTOYHHKAX
(HayyHas u y4eOHO- HayyHas JUTEpaTypa, CpeACTBa
MaccoBoil uMH(popMauuu, ceTb VHTepHET u Jpyrue),

KPUTHYECCKH aHAJIN3MPOBATh XHMHYECKYI0 HWH()OPMAIHIO,
nepepabaTeiBaTh €€ M HCIOJb30BaTh B COOTBETCTBHH C
MOCTaBJICHHON yueOHOH 3a1aueil;

- BJIAJIETh CUCTEMOM 3HAHMI O METO/IaX HAYYHOTO TO3HAHUS
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SBJIEHUU MIPUPOJIBI, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX U
YMEHUSAMH MPUMEHATH 3TH 3HAHHS MPU IKCIIEPUMEHTAIBHOM
MCCIEMOBAHUM BENIECTB M JUIs OOBACHEHHS XUMHYECKHX
ABJICHUH, MMEIOMIMX MECTO B MPUPOJAE MPAKTUUECKOU

JIEATEIbHOCTH
YeJI0BEKA U B MIOBCEIHEBHOM KU3HH;

OK 04. DddexrnHO
B3aMMOJIECTBOBATE U

IFOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOATCIbHOCTH
HCaMOOIIPCACIICHUIO,

- YMETh IJIAHUPOBATH M BBIMOJHATH XMMHUYECKHUI
SKCMEPUMEHT(MIPEBpAIEHISI ~ OPTaHUYECKUX BEIIECTB
TIpH HarpeBaHuy,
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paboTath B
KOJUICKTHBE U
KOMaH/1e

-OBJIA/ICHUE HaBBIKAMHU yueOHO-UCCIeI0BATENbCKOI,
IPOEKTHOWH COLMATLHON AEATENBHOCTH;

OBiiajeHHe YHUBEPCAJbHBIMH KOMMYHHKATHBHBLIMH
ACHCTBUSAMM:

0) coBMeCTHasl 1eSITEIbHOCTD.

- MOHMMATh ¥ UCIOJb30BATh MPEUMYIIECTBA KOMAHIHOU U
VHIUBUYaNbHON pabOTHI;

- IPUHUMATb enu COBMECTHOM JNIeATENbHOCTH,
OpPraHU30BBIBATh M KOOPAMHUPOBATH JCHCTBUS TI0 €€
JOCTUKEHUIO: COCTABIATH TIAH JCHUCTBUM, paclipeaensTh
POJIM C YyUYETOM MHEHHUIYUaCTHUKOB 00CYXKIaTh PE3yIbTaThl
COBMECTHOH paboTEHI;

- KOOPAMHUPOBaTh M  BHIIONHATH pabOTy B  YCIOBHAX
peaipbHOr0,  BUPTyalbHOr0O ¥ KOMOMHHMPOBAHHOTO
B3aUMOJIEHCTBUS;

- OCYLIECTBJIATH MO3UTHBHOE CTPATEIUYECKOE IOBEICHUE
B Da3IMYHbIX  CUTyaUMsX, MPOSBIATH TBOPYECTBO U
BooOpaxkeHue, ObITh HHUIIMATHUBHBIM

Opi1ajeHne yHHBEPCATBHBIMA PErYJISTHBHBIMH
NeiiCTBUSIMH:T) TIPHHSATHE Ce0s | APYTHX JIO/Ieid:

- IPUHUMATh MOTUBBI U APTYMEHTBI APYTHX JIOAEH IIPH

aHAJIM3ePe3yIbTATOB JICATENIHHOCTH,

- IPU3HABATh CBOE MIPABO M MPABO APYTHX JIOJCH Ha
OIINOKH;

- pa3BHUBATh CMIOCOOHOCTH MOHUMATh MU C TTO3UIIUH

JIPYTroro4esIoBeKa;

TMONYYeHNE ITUIICHA U U3YYEHHE €T0 CBOMCTB, KAUCCTBEHHBIC
peaKuum Ha albJETUABI, KpaxMal, YKCYCHYH) KHCJIOTY;
fieHaTypanys OETKOB TpH HATPEBAHHH, I[BETHBIE PEAKIUH
0enKoB;, TPOBOAUTH PEAKIUM HOHHOTO OOMEHa, OMpeAeNsiTh
Cpelly BOJHBIX pACTBOPOB, KAayeCTBEHHBIC pEAKIHH Ha
cynbdar-, kKapOoOHAT- W XJOPHUJ- AHHOHBI, HA KATHOH
AMMOHHSA, peIIaTh SKCIEPUMEHTANbHBIC 33/aud TI0 TeMaM
"Metamns" u "Hemerannbl") B COOTBETCTBUU C MpaBUIaMH
TEXHUKH 0€30MacHOCTH TpH OOpaleHHd C BEIIECTBAMH H
nabopaTOpHBIM 000PYIOBAHUEM; MPEACTABIATH PE3YJIbTAThl
XUMHYECKOTO JKCTIEpUMEHTa B (opMe 3aluc ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUH W (OPMYIHPOBATH BBHIBOIBI Ha
OCHOBEATHUX PE3yNbTaTOB;

-yMeTh ~ CaMOCTOSATENbHO  IJIAHHPOBATH U MPOBOJAMTDH
XUMHUYECKUH DKCIEPUMEHT (TMONyYeHHEe M HM3Y4YeHHE CBOWCTB
HEOPTaHMYECKHX M OPTaHWYECKHX BEIIECTB, Ka4ECTBEHHBIE

peakuuum  YIrIeBOJOPOAOB  PA3MMYHBIX  KIAacCOB U
KHCIOPOJCOJEPKAIIMX OpPraHUYECKUX BELIECTB, pEIICHHE
JKCIEPUMEHTANBHBIX 3a1a4 1o Pacro3HaBaHUIO

HEOPraHNYECKNUX M OPraHMYECKHX BEIIECTB) ¢ COONI0CHAEM
nmpaBwi1  0e30macHOro  OOpaIieHus C  BEIECTBAMH U
nabopatopHsiM 000pynOBaHHEM, (OPMYIUPOBATH IENU
MCCIENOBAHUS, MPEJOCTABIATh B  Pa3IUuHON  opme
pe3yNIbTaThl JKCIEPUMEHTA, aHAMU3UPOBATh M OLEHUBATH HUX
JIOCTOBEPHOCTB;
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OK 07.
CopzeiicTBOBaTH
COXpaHEHUIO
OKPYKAIOLIEH CPENBI,
pecypcocOepexeHuto,
NPUMEHSATH 3HAHUS 00
M3MCHEHHH KIIMMATa,
TIPUHIIAITHI
OEepEKIIMBOTO
IPOM3BOJICTBA,

s PexTUBHO
JIEUCTBOBATH B

B 00s1acTH 9K010rMYeCKOr0 BOCIIMTAHHS:

- c(opMHPOBaHHOCTh 3KOJIOTHYECKOH KYJBTYDHI,
IIOHUMAaHKE BIIUAHUA COLMAIBbHO-IKOHOMUYECKUX
IPOLECCOB HA COCTOSHUETIPUPOAHOU U COLUAIBHON CPEJIbI,
0CO3HaHHKE I100aNbHOr0XapaKTepa SKOIOTMIECKUX Mpodmem;
- IUIAHUPOBAaHUE ¥ OCYLUECTBICHHE  JCHCTBUM B
OKpyKalwIlel cpele Ha OCHOBE 3HaHUA Ielled
YCTOMYUBOTO Pa3BUTHUAYEIIOBEYECTBA;

AKTMBHOE HENPUATHE ACUCTBUH, NPUHOCALIUNX BpPEN
OKpYXKaroLIeH cpele;

- chopMHpOBaTh  MPEACTABICHHUS: 0  XUMHYECKOMH
COCTaBNAIOMIECH €CTECTBEHHOHAYYHON KapTHHBI MHpA, PONH
XAMHH B TO3HAHUM SABICHUH MPUPOABI, B (HOPMHPOBAHHH
MBIIUICHUS W KyJbTYphl JTUYHOCTH, €€ (YHKIHOHATBHOH
TPAMOTHOCTH, HEOOXOAMMOW [/ PEelICHHS MPAKTHYECKIX
3a71a4 U SKOJOTHYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY
3/10pOBBIO U TIPHPOJHOI Cpejie;

- YMETh cobmonath TpaBuia 3KOJIOTUYECKH
11e1eco000pa3HOro noBejicHus B OBITY M TPY/0BOH AEATENLHOCTH
B ILENAX COXPAaHEHHS CBOET0 3J0pPOBbS M OKpYysKaromei
TMPUPOJHON CPENIbI, YUUTHIBATH OMACHOCTH BO3ICHCTBUS Ha
KMBBIE OPTaHU3MBI OMPE/ICTCHHBIX BEIIECTB, MOHAMAs CMBICI
TOKa3aTeNs MPeIebHOM JIOMYCTHMON
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Ype3BbIYANHBIX

cuTyanugax

- YMEHHE MPOTHO3UPOBATH HEOIArONPHUATHBIE

JKOJIOTHYECKHUE

NOCNENCTBHIA PEANPUHAMAEMBIX JEHCTBHUM, IPEJOTBPALIATH

UX;

- pacUIMpeHue OIbITA [JEATEIbHOCTU
AKOJIOTHUYECKON

HAIPaBJIICHHOCTH;

- OBJIAJICHAE HABBIKAMHU y4eOHO-HCCIEN0BATENBCKOM,

IPOEKTHON U
COLMAILHON JICATENbHOCTH;

KOHIICHTPALINH;

- YMETh IPOTHO3UPOBATh, AHAIU3UPOBATH U OLICHUBATH C
MO3UIINHT
JKOJIOTHYECKON 0€30MacHOCTH IOCIEACTBUSA OBITOBOM H

HpOI/I3BOI[CTB€HHOI>'II[C?[TGJ'IBHOCTI/I YCJIO0BCKaA, CBSI3aHHOM C

nepepaboOTKON BEUIECTB; UCIOIb30BATh MOJTYyYCHHbIE 3HAHUS
IS

MIPUHATHS TPAMOTHBIX pElICHUH TMPoOIeM B CUTYaIUsX,
CBS3aHHBIX

C XUMHEI;

- YMETh 0CO3HABaTh OMACHOCTh BO3JEHCTBUS HA JKUBbIC
OpTaHU3MBI

OTIPEIENICHHBIX BELIECTB, MOHUMAs CMBICI MOKA3aTENs
peeabHOM

JOMYCTUMOM KOHLEHTPALUK, U MOSCHATh HA MpUMEpax
CII0COOBI

YMEHBIIECHNUS W MPEAOTBPAICHUS X BPEIHOTO BO3ACHCTBUSA
Ha

OpraHu3M YeJOBEKa.

IIK 3.1. YuacTBOBaTh B
[pean3arm
TEXHOIOTMYECKOTO
mporecca 110
M3rOTOBJIEHUIO JETANIEN.

- YMEHHE TPOTHO3MPOBATh HEOMArOMpPHATHBIE
3KOJIOTUYECKHE

- YMETb IPOTHO3MPOBATH, AHAIU3UPOBATH U OLIEHUBATH C
TO3ULIUH
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2. CTPYKTYPA U COAEP)KAHUE OBLIEOBPA3OBATEJIBHON TUCITAILTAHBI

«XUMUSA»
2.1, OfbeM IUCHUIUIHHBI H BUIABI Y4eGHOH PaboThbI
Buj yueOnoit padoTnb O0bem B
yacax
O0bem o0pasoBaTeJbHOM MPOTPAMMBI THCHHUILIHHBI 61
B T.4.
OcHoOBHOe coftep:xanue 61
BT. U..
TeopeTHieckoe 00yueHne 45
TNPaKTUYECKUE 3aHATUS 12
B T.4. KOHTPOJBHBIE PAOOTHI -
n1abopaTOpHBIC 3aHATHSA 4
IIpodeccronanbHO-0pHEHTHPOBAHHOE CONEP:KAHNE (CONEPIKAHIE A
NPUKJIATHOTO MOJYJISA)
BT. ..
TeopeTuyeckoe 00yueHue -
TNPaKTUYECKUE 3aHATUS 4

1ab0paTOPHBIC 3aHATHSA

IIpomeskyTounas aTTecTanus (3K3aMeH)
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2.2, TemaTHueckuii MJIaH U cofepKaHne THCHUITHHBI

HaumenoBanu Copaepxanue yueOHOro MaTepuaia (0CHOBHOE H PO ecCHOHAILHO-0PHEHTHPOBAHHOE), O0bem| Dopmupyembl
e JabopaTopHbie U yacop | ©
pasenoB u TeM NpaKTHYecKHe 3aHATHS, NPUKIALHOH MOTYJIb KOMIIEeTEeHIIH
n
1 2 3 4
OcHOBHOe cofrep:kaHue 61
Paziea 1. OcHoBbI CTpoeHHs BemiecTBa 8
Tema 1.1. OcHoBHoe cofep:kanne 6 OK
01
Crpoenne atomoB | TeopeTnueckoe o0yueHue 4
XUMUYECKHUX
JICMCHTOB CoBpeMeHHas MOJIeNb CTPOEHHs aToMa. DIeKTPOHHas KoHdurypauus atoma. Knaccuuxanus
arprposa XUMHYECKUX JJIEMEHTOB (S-, P-, d-aeMeHThI). BaieHTHbIC 3MeKTpoHbl. BameHTHOCT. DeKTpoHHAS
EPCIEE;ECKO MPUPOJIa XUMUYECKOH CBA3H. DNEKTPOOTpUIATENbHOCT. KOBaeHTHAs CBA3b, €€ PA3HOBUAHOCTH U
MeXaHH3Mbl 00pa3oBanus (0OMEHHBIH U JOHOPHO-aKIENTOPHbIN). MloHHas cBA3b. MeTannnyeckas 4
cBsA3b. BoopoaHas cBs3b.
MexMonekynapHble B3aUMOICUCTBUS.
M30TomBI, OCHOBHOE ¥ BO30YKIEHHOE COCTOSHHE aToMa, THOPHMAM3AIMA aTOMHBIX OpOHMTaIeH.
IIpakTHyeckue 3aHATHS 2
[Ipaktuueckas padota Nel
Permenne mpakTHYECKUX 3a[aHUil HA COCTABICHHE DIEKTPOHHO-TpaQmueckux GopMyn sneMeHToB 1-4
EPHOJOB.
Pemenue 3amanuii Ha UCTIOJIb30BAHUE XvI/IMI/I‘{eCKOI‘/'I CHMBOIHKH 1 Ha3BaHUH COCIMHCHHUI TI0 HOMEHKTIAType 2
MEXIYHApPOJHOTO CO3a TEOPETHUECKON U MPUKIAJHOW XUMHUHM M TPUBHAJTbHBIX HA3BaHWH s
COCTaBJICHHUS
XMUMHYECKUX (QOPMYIN IBYXaTOMHBIX COGAMHEHHI (OKCHAOB, CYIb(QUI0B, THAPUAOB U T.I.) U APYTHX
HEOPraHUYECKUX COEIUHEHUH OT/ENbHBIX KIAcCOB.
Tema 1.2. OcHoBHOe cofiep:kaHue 2 OK
01
[lepnognuecku OK
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A 3aKOH
Tabnuia
Menneneena

)5

LA

Teopernueckoe o0ydenue

IIpakTHyeckue 3ansATHA

[Ipaktuyeckas padora Ne2

[lepuonnueckas cucrema xumuueckux 3neMeHToB [. M. Menneneesa. Ou3nyeckuii CMbICI
[lepnonnueckorozakona /I.1. MenzneneeBa. 3akOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKHX
3NEMEHTOB, 00pa3yeMbIX MMH MPOCTBIX M CIOXHBIX BELIECTB B COOTBETCTBUU C MONOKEHUEM
XUMHYeCKoro demenTa B [lepuoanueckoii cucreme. MupoBo33peHUeCKOe M HAyYHOE 3HAYCHUE
[lepuoauueckoro 3akona J[.W. Menneneesa. IIpornossl JI.1. MenaeneeBa. OTKpbITHE HOBBIX
XMMHYECKUX AEMEHTOB.

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUYCCKUX BaHaHI/Iﬁ Ha XdapaKTCPpU3aluui XUMHUYCCKUX
JJICMCHTOB

«Merajnyeckue | HEMETAIIMYECKUE CBOﬁCTBa, SJICKTPOOTPHULIATCIBHOCTh U CPOACTBO K 3JICKTPOHY

02
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XMMAYECKUX 3NEMEHTOB B COOTBETCTBHE C UX 3NEKTPOHHBIM CTPOCHUEM M MOJOKEHHEM B MEPHOANYECKON
cucreMe xuMuueckux 3ementoB JI.M. Menneneesay.

Paznen 2. Xumnueckne peakuuu

Tema 2.1. Tumsl
XAMHUYECKUX
peakuui

OcHoBHOe cofrep:kanue

(@]

Teopernueckoe o0y4enue

Knaccudukauus u THIBI XUMUYECKUX PEAKIKI ¢ yyacTHEM HeOpraHuueckux BeiecTB. KonnuecTBeHHbIe
OTHOLICHUS B XUMUH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHUHM U PACUEThI N0 YPABHEHUAM
XMMHYECKUX peakiuii. Monp Kak efuHMIA KonmyecTBa BemecTBa. MonspHas Macca. 3aKOHbI COXPAaHEHUS
Macchl U 3Hepruu. 3akoH ABorajapo. MonspHsiid 00bem razoB. OTHOCHTENbHAS MITOTHOCTb TA308B.

PCaKHI/II/I KOMHHCKCOO6pa3OBaHI/I${ C Y4aCTUEM HCOPTraHNYICCKUX BCIICCTB (Ha MIpuUMEpe
TUAPOKCOKOMINICKCOBIIMHKA 1 aJ'II-OMI/IHI/ISI).

IIpakTHyeckue 3anATHA

[Ipaktuyeckas padora Ne3
CocraBieHne ypaBHCHHH PEAKIUil COCTMHEHNUS, PA3IOKEHUS, 3aMEIICHAs, 00MEHa. YpaBHEHHS peaKInid

TOPEHHS, HOHHOTO 00MEHa, OKUCIICHUA-BOCCTAHOBIICHHS.

Pacuer KoNM4eCTBEHHBIX XapAKTEPUCTUK UCXOJHBIX BEIIECTB M MPOJYKTOB PEAKIMU. PacueT KOJINYeCTBEHHBIX
XapaKTEePUCTUK MPOAYKTA PeaKIUK COEJUHEHMUS, SCIU OJTHO U3 BEIIECTB JaHO B M30BITKE /UM COJEPKHT
npuMecH. Pacuer MaccoBoi Win 00beMHOM 10JIM BBIX0/A TIPOAYKTA PEAKIMU COSTUHEHNUS OT TEOPETHIECKH
BO3MOXHOTO. Pacuer 00beMHBIX OTHOIIEHNH ra30B. Pacuer Macchl (00beM, KOMMYECTBO BENIECTBA) IPOAYKTA
peaKuyy, ecid OJIHO U3 BEIIECTB JaHO B BUJE PACTBOPA C OMpPEICICHHOM MAacCOBOM J0JIel pacTBOPEHHOTO
BEIIECTBA.

[Ipaktuyeckas padora Ned

YpaBHeHus okuciaeHus-BoccTanoBnerus. Crenenb okucnenus. OKUCTUTENb U BOCCTAHOBUTED.
OKHCTUTENbHO-BOCCTAHOBUTEBHBIC PEAKIIMH B IPUPOIE, TPOM3BOJACTBEHHBIX MPOIECCaX U
KU3HENIEATENbHOCTH OpraHu3MoB. OKUCIHUTENbHO-BOCCTAHOBUTENbHBIN MOTeHIHAN cpefibl. CocTaBneHune u
ypaBHUBAHUE OKUCIUTENLHO- BOCCTAHOBUTENBHBIX PEAKINH METOIOM 3NEKTPOHHOTO OanaHca. TummuHbie

HEOPraHMIECKHE OKHUCIUTENN U
BOCCTAHOBHTEHM. JNEKTPOJIU3 PACTBOPOB M PACIIaBOB COJEH.

OK
01

Tema 2.2.
ONEeKTPONUTHIECK

OcHoBHOe corep:xanue

Teopernyeckoe o0yueHue

OK
01
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ast IUCCOLMALINS
1 WOHHBIA 00OMEH

Teopus anextponutuyeckoil auccouranuu. Peakuun nonHoro oOMena. CocTaBieHHE peakluil HOHHOTO
00MeHa MyTeM COCTABJIEHHUS UX MOJHBIX M COKPALIEHHBIX HOHHBIX YPABHEHUH.

['maponus coneil. 3HaueHne ruponn3a B OMonorndeckux oOMeHHbIX npoueccax. [Ipumenenue ruaponuza B
OPOMBIIIEHHOCTH.

JlabopaTopHbie 3aHsTHS

Jlaboparopnas pabota Nl «Peakiuu ruiponn3zay.
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UccnenoBanue cpeibl pacTBOPOB CoJi€i, 00pa30BaHHbBIX CUIILHBIMU M CTa0bIMU MIPOTOJIUTAMHU, U UX
pEaKIuu ¢
pacTBOpaMHu IIenoyu u kapbonara Hatpus. CocTaBieHne peakluil THAPOIn3a conei.

Paznen 3. CtpoeHne u CBOMCTBA HEOPTaHMYECKUX BeLIECTB 16
Tema 3.1. OcHoBHOe cotep:xanue 6 OK
Knaccupukamus | Teoperndeckoe odyqenue > 01
,HOMEHKIIATypa [Ipenmer Heopranuueckoil xumuu. Bzanmocssa3b Heopranuyeckux perects. Knaccuduxarus OK
HCTPOCHUE HeopraHuyeckux BemecTs. [IpocThie u coxHbie BeiecTBa. OCHOBHBIE KIIACCHI CIIOXKHBIX BEIECTB 02
Heopranuyecku  |(OKCHJIBI, THAPOKCH/IBI, KUCIOTHI, COJ). HOMEHKIaTypa M Ha3sBaHKE HEOPTaHWYECKHUX BEUIECTB MCXOAS M3
XBEILIECTB MX XUMHYECKON (OPMYIIBI WM COCTABICHUE XUMUUYECKOH (OPMYIBI UCXOA U3 HA3BaHUs BENIECTBA T10

MEXKTYHAPOIHOM WM TPUBHATbHOHHOMEHKIIATYPE. 2

MesxMonekyspHble B3auMojeicTBus. Kpucrammoruaparsl. ArperatHbie COCTOSHHS BELIECTBA.

Kpucrannuueckue n amop@Hsie BemecTBa. TUTIBI KPUCTALIMIECKUX PEIIETOK (aTOMHAS, MOJEKYJIAPHAS,

MOHHAs, METaIHUecKas ). 3aBUCUMOCTh (DM3UUECKUX CBOWCTB BEIIECTBA OT THIA KPHCTANTHYECKOH

pemerku. [IpuurHB MHOTOOOpa3us BEIIECTB.

CoBpeMeHHbIe TIPEACTABICHUS O CTPOEHUH TBEPIBIX, KHUAKUX U Ta3000pa3HbIX BemecTB. JKuakue

KPUCTAJLIBL.

[IpakTHyeckue 3aHATHS 4

[Ipaktuyeckas padora Ne5-6

Pemienue 3agau Ha pacyeT MaccoBOH J0JM (MAacchl) XMMHYECKOTO 3JEMEHTa (COCIUHEHMS) B MOJEKYJIe

(cmecu). Permenue mpakTHUeCKUX 3aJaHUN MO KiaccH(UKAlMM, HOMEHKIATYpe W XMUMHYECKHM (opMmyram

HEOPraHMYECKUX BEIIECTB DA3IMYHBIX KIACCOB (HA3hIBaTh M COCTABIATH (OPMYIBI XMMHYECKHX| 4

BELIECTB, ONPEEIATh NPUHAJIEKHOCTD K KIIACCY).

Uctounukn xuMuueckoil nHpopManuu (HaydHas ¥ ydyeOHO-HAydHAs JTUTEpaTypa, CpecTBa MacCOBOI

uapopmanun, cetb Hurepuer u apyrue). [lomck wundoOpMamum 1Mo Ha3BaHUAM, HICHTHPUKATOPAM,

CTPYKTYpHBIM (popMyIiam.
Tema 3.2. OcHOBHOE coflepKaHue 8 OK
du3znko- Teopernueckoe odyuenune 6 01
XHMHICCKUC Merannsl. OOmue Qusnyeckue ¥ XUMUYECKHE CBOMCTBa MeTamnoB. CrocoObl MOTydeHus. 3HAueHUE %g
CBOKCTBA METaJUIOB ¥ HEMETAJJIOB B MPHUPOJAE M KU3HEICATENBHOCTH YENOBEKa W OpraHu3MoB. Koppo3us MeTasios: 2
HCOPraHMYCCKM  |BUJIbl KOPPO3UH, CIIOCOOBI 3aIIUTH METAJJIOB OT KOPPO3HH.
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X BCIICCTB

Hemetamnsl. O0urue hu3nueckue 1 XuMUYECKHE CBOMCTBA HEMETAILIOB. TUTIMYHbIE CBOMCTBA METAILIOB
IY-YII

rpynn. Knaccuukanus 1 HOMEHKIATypa COeAMHEHUH HeMeTamioB. KpyroBopoTsl OMOTEHHBIX
3JIEMEHTOB BIPUPOE.
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XHMMHUUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB HCOPTaHMYCCKUX BCIICCTB (OKCI/IILOB, TMAPOKCHUAO0B, KHCIOT,

coneit u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOAHBIX COEMHEHHUH, BBICIIUX 2

OKCHJIOB ¥ THUJIPOKCH/IOB.

JlabopaTopHbie 3aHsTHSA 2

Jlabopatopras pabora Ne 2 «CBoiicTBa METAIIOB U HEMETAILIOBY.

Uccnenopanue (Quanyeckux U XHMUYCCKHX ~ CBOWCTB ~MCTalloB ¥ HeMeTamios. Pemenue| o

OKCIEPUMEHTANBHBIX 3aad 10 CBOMCTBAM XMMHUYECKMM CBOMCTBAM METAJIOB M HEMETAJIIOB, IO

pacIo3HABAHUIO M TIOJYYEHUI0 COSTMHEHUI METAJIJIOB M HEMETAJIJIOB.
Tema 3.3. OcHOBHOe coftep:xanue y) OK
[Mpoussoacteo | Teopernyeckoe obyuenue > 01
HEOPraHu4eCcKu |OOmue MpeACTaBIeHUS O MPOMBINUICHHBIX CHOCO0aX TMONyYeHHs XUMHUYECKUX BEIIeCTB (Ha OK
X BEIIECTB. MPUMEPENTPOU3BOJICTBA aMMHAKA, CEPHON KUCIIOTHI). 02
3HaueHHEH Yepnas u 1ipeTHas MeTauTyprus. [IpakTuueckoe NpUMEHEHHE IEKTPOH3a IS MOy YEeHUS 2
[PHMCHCHICE B IEeTOYHBIX, IIIEI0YHO3EMETBHBIX METAJIIOB U amOMUHHUS. CTEKIIO ¥ CHITMKATHAS MIPOMBIIIEHHOCTb.
GbiITy U Ha [Ipo6nema 0TX0/10B U TTIOOOUYHBIX TIPOTYKTOB.
IPOU3BOJCTBE
Paznen 4. CTpoeHne M CBOIiCTBA OPraHHYECKHX BeENIECTB 14
Tema 4.1. OcHOBHOE coftepKaHue y) OK
Knaccupukanus, | Teoperndeckoe obydenue 5 01
CTPOCHHC 1 IIpeamer oprannyeckod XUMuM. B3anmMOCBS3b HEOPraHMYECKUX M OPraHMYECKUX BELIECTB. 2
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HOMEHKIIATyp
a
OpraHUYECKH
XBEIIECTB

XUMHUUECKOE CTPOCHHE KaK MOPSAAOK COCAMHEHHS aTOMOB B MOJIEKYJE COTJIACHO WX BaJE€HTHOCTH.
OCHOBHBIE MOJOKEHHUS TEOPUM XUMUYECKOTO CTPOEHUS opraHuueckux coequHeHuit A.M. bytiepoga.
YraepoaHslil  CKeNeT OpraHuyeckod Monekynbl. MomekynspHbie ¥ CTPYKTYpHbIE (pa3BEpHYTHIE,
COKpAIlEHHbIE) XUMUUYECKHE (OpMYNIbl. 3aBUCUMOCTb CBOWCTB BEHIECTB OT XHMHYECKOTO CTPOCHHUS
Moniekyd. M3omepus u W30Mephl (CTPYKTYpHas, reomerpuueckas (muc-tpaHc-uzomepusi). KpaTHocTh
XUMHYECKOH CBA3H.

[lonstue o dyukuuoHansHoil rpymme. [lpuHUMNB Kiaccu(UKAMUM OPraHUYECKUX COCIMHEHHH.
Mex1yHapoHAass HOMEHKJIATYPa U IPUHIMIIBL HOMEHKIATYPbl OPraHMYECKUX COEUHEHHIA.

Tema 4.2.
CaoiicTBa
OpTraHUYECKUX
COCIMHEHU I

OcHoBHOe coftep:kanue

10

Teopernyeckoe o0y4enue

10

Du3MKO-XMMHUYECKHE CBOMCTBA OPTaHMYECKUX COETMHEHUH OT/IeTbHBIX KIacCOB (0COOEHHOCTH
KnaccuGUKaMuy HOMEHKIIATYPBI BHYTPH KJ1acca; TOMOJOTHYeCKUH psijl U 00mas Gopmyna; u3oMepus;
(u3nueckue cBONCTBRA;

XMMHYECKHE CBOHWCTBA; CMOCOObI MONYUYEHHS):

— OPCACIIbHBIC YTIICBOAOPOILI. FOpeHHG MCTaHa KaK OJUH U3 OCHOBHBIX HCTOYHHUKOB TCILJIA B
IPOMBIIIIICHHOCTU Y 6I>ITy. CaoiicTBa MPUPOAHLIX YITICBOAOPOIOB, HAXOXKICHUC B IIPUPOJC U IIPUMCHCHUC
AJIKaHOB,

— HelpeIeNbHBIE M apOMATHUECKHE YTIeBOA0POoIbl. [lonmumepusanus 3THIeHa Kak OCHOBHOE
HaTpaBJIeHUE ETOMUCIIONB30BaHUS. ['OpeHne aneTuieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO

IUIAMEHU JUIS CBApPKU M PE3KU
METAJLIOB;

— KHCIOPOJCOEPKANINE COEIUHEHUS (CIOUPTBI M TPOCThIE A(PUPBL, (EHONBI, aNBICTUABI M KETOHBI,
KapOOHOBBIE KUCIOTHI M WX MPou3BOAHBIE). [IpakTHueckoe MpUMEHEHHE JTUICHTIUKONS, TIUIEPUHA,
¢enona. [Tpumenenue Gpopmanpaernia, aneTaabaeruaa, YKCYCHOH KUCIOTH. Mblia Kak CONHM BBICIINX

KapOOHOBBIX KHCIOT. Motormue
CBOMCTBA MBIJIA;

— a30TCOZIEPXKAIUE COENUHEHUS (AMUHBI M AMUHOKHUCIOTHI, OEIKH).

Knaccudukanus 1 0coOEHHOCTH OpraHUYECKUX peakiuil. PeaknnonHbie eHTpsl. Pagukansr.
[TepBoHauanbHbIE
TIOHATHUS O TUMAX M MEXAHM3MaX OPTaHMYECKUX PEAKIIMIL.

OK
01

OK
02

22




Tema 4.3. OcHoOBHOe cotep:xanue OK
Oprannueckue | Teopernyeckoe o0yuenue 01
K

BCIICCTBA B buooprannueckue coequHeHus. IlpumeHeHne W OwWoinoruueckas poib YriaeBoaoB. OKucieHue (82

KU3HENEATENLHOC | YIJIEBOJAOB — MCTOYHUK DHEPTUM JKMBBIX OpraHu3moB. OO07acTd NpPUMEHEHHsS aMHHOKHUCIOT.

T ¥ YeJ0BEKa. [IpeBpamnieHus OenkoB nuiy B opranusme. buonornueckne GyHkuun O6enkoB. buomoruueckue QyHKIUHN

IIpousBojcTBO U | KHPOB. Ponb oprannueckoil XuMuu B pelieHuH mpo0JIeM MUILEeBOM 6€30MaCHOCTH.

NpUMeHeHHe HyxnennoBbie KUCTOTHL: cocTaB u ctpoenue. CTpoenue HykneoTua0B. CoctaB HykiaenHoBbx kucnot (JJHK,

PHK). Posib HYKJIEMHOBBIX KHCIIOT B JKU3HEACATEILHOCTH OPTaHU3MOB.

OPraHU4YEeCKUX

BEIIECTB B

TIPOMBIIIJIEHHOCTH

Paznmen 5. Kunernyeckue u TepMoqMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHWS XHMHYECKHX PeaKiuid

Tema 5.1. OcHOBHOe coftep:xanue OK

Kunernueckue Teoperndeckoe obyuenue 01
OK
02
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3aKOHOMepHOCT | XuMudeckue peakuuu. Kinaccudukanus XuMUYECKUX peakuuil: 1o (pa3oBoMy COCTaBy (TOMOTEHHBIE U
UITPOTEKAHUs  |TETEPOTCHHBIE), [0 UCTIOIb30BAHMI0 KATANN3ATOPA (KATAIUTHYECKAE U HEKATATUTHYECKHE).
XUMHYECKIX CKkopocTb peakluy, €€ 3aBUCUMOCTb OT pa3lUyHbIX (PAKTOPOB: TPHUPOIBI PEATHPYIOL[MX BEIIECTB,
peakumii KOHIIEHTPAIlMK PearupyoIux BemecTs, Temneparypsl (npasuio Bant-I'odda), muomaam peakunoHHoi
MIOBEPXHOCTH, HANMYMAKATAIN3ATOPA. PO KaTann3aTopoB B PUPOJE U IIPOMBILLIEHHOM IIPOM3BO/CTBE.
OHeprus aKkTUBAaLMHU. AKTUBMPOBAHHbIA KoMmIUiekc. Karamusatopsl u karanam3. Ponmb katamus3aTopoB B
NPUPO/Ie MTPOMBILIIIEHHOM POU3BO/ICTBE.
Tema 5.2. OcHOBHOe coftep:xanue
Tepmoannamudeck | Teopernueckoe odyyenue OK
ue Knaccudukauus — xummueckux — peakuuil: 1o  TemnoBomy  3bdexty  (9K30TepMUYECcKHe, 01
3aKOHOMEPHOCTH |3HJ0TepMHUYECKHE), 10 00patuMocTH (0OpaTuMble U HeoOpaTumbie). TemnoBbie YQPEKThl XUMUUECKHUX OK
IPOTEKAHMS peakuuii. Tepmoxumuueckue ypaBHeHus. OOpaTMMOCTb peakuuil. XUMHYECKOE PABHOBECUE U €r0 02
XUMHYECKIX CMEIIEHHE TI0]] AIeHCTBHEM PA3INYHBIX (AKTOPOB (KOHIEHTpALMs PEAreHTOB MM TMPOIYKTOB PEAKIUH,
peaxuuit. JaBJIeHUE, TEMIIEPATypa) I CO3JaHUSONTUMANBHBIX YCIOBH MPOTEKAHUS XUMUIECKUX TIPOLECCOB.
PaBHOBECH [loustue 00 sHTambmuu U 3HTponuu. JHeprus ['mO6ca. 3akon I'ecca um cnenctBus u3 Hero. Ponb
CMELICHUS PABHOBECHS B TEXHOJIOTMYECKUX MPOLECCAX.
e
XMMHYECKH
Xpeakuui
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Pazzaen 6.

JlucnepcHbie cHCTEMbI

Tema 6.1.
JucnepcHele
CHCTEMBI 1
(haxTopb! MX
yCTOMYUBOCTH

OcHoBHOe cofrep:kanue

Teopernueckoe o0yqenue

Jlucnepcueie cuctemsl. Konnouansie cuctembl. VIcTUHHBIE pacTBOPEI.

PactBopenue kak ¢pusuko-xumudeckuit mporecc. PactBopsl. CiocoObl MPUTOTOBJICHUS PACTBOPOB.
PactBopumocTb. MaccoBas 107151 paCTBOPEHHOTO BelecTBa. [IpenenbHo A0MyCTUMbIE KOHIEHTPALUU U
MX UCTIOJIb30BaHKE B OI[EHKE IKOJIOTHYECKOM 0€30MacHOCTH.

Knaccudukanust mucnepcHsix cucteM 1o coctaBy. CTpoeHue U (akTopbl YCTONUMBOCTU AUCIEPCHBIX
cucteM. Pacrio3HaBaHMe WMCTHHHBIX DPAacTBOPOB, KOJUIOMIHBIX PACTBOPOB M TPYOOJMCHEPCHBIX CHCTEM.
Crpoenne wmunemnbl. PaccerBaHuMe CBeTa NpPU MPOXOKICHUH CBETOBOTO MYy4Ka Yepe3 ONTHYECKH
HEeOJHOPOIHYIO0 cpeny (3ddekra Turamns).

OK
01

OK
02
OK
07
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IIpodeccnonaibHO-0pHEHTHPOBAHHOE CO/lePKAHHE (COAePKAHNE IPUKIATHOTO MOLYJIs)

2
Pazgen 7. Xumust B ObITY H IPOM3BOJACTBEHHOIl AeATETLHOCTH YeJ0BEKA 4
Tema 7.1. OcHOBHOE CoepKAHHE 4
Xumus B OWTY U 15 cryrqecke sanss 4
HPOM3BOACTBCHHO 13,1 oryueckas Ge30MacHOCTb TOCIEACTBHI GBITOBOM 1 IIPOH3BOACTBEHHOI CATENBHOCTH HeNOBEKa, 4
Eﬁgi?;l{ocm CBA3AHHAS C IEPEPa0OTKOM BEWIECTB; IOUCK M AHAIN3 XUMHYECKOH HHDOPMAIIUH U3 PA3THYHBIX

MCTOYHMKOB(HAY4HAs 1 yueOHO-HAYYHAs JTUTEPaTypa, CPEICTBA MaccoBOi MH(pOpMAIKH, ceTh VIHTepHET
W JIpyTHe).

Keiicpl (¢ yuetom Oyyiei mpopeccruoHanbHON AeATENbHOCTH) Ha aHANN3 HHPOPMALIUHU O
TIPOM3BO/ICTBEHHOMN AEATENbHOCTH YeT0BEKa, CBA3AHHON € nepepabOTKOM 1 MONydeHHeM BEIIeCTB, a

TaKXKe C IKOJOTHUECKOI O€30MaCHOCTHIO.
Jammura Kkeiica: IIpeacTaBieHue pe3yabTaToB PEIICHUS KEHCOB (BBHICTYIUICHHE ¢ MPE3CHTaIKEH)

OK
01

OK
02
OK
04
OK
07
IIK 3.1

4 Orpaxaercs [1K, snement koTopoit popMUpYeTCS MPUKIAJHBIM MOIYJeM (IIPodecCHOHATbHO-OPHEHTUPOBAHHBIM cofiepxkanneM) B cooTBeTcTBiN ¢ OI'OC
peanuzyemoii mpodeccun/cnenranbuoctu CI10

26




3. YCJIOBUS PEAJIM3ALIMM TPOTPAMMBI OBLIEOBPA3OBATEJILHOM
JTUCHUIIHHBI

3.1. TpeboBanusi K MHHEMAJILHOMY MATEPHATHHO-TEXHHYECKOMY 00ecIedeHNI0

Jlns  peanuzamuy  TMPOTPAMMBl  JTUCHUIUIMHBL  JTOJDKHBI  OBITH  MPEIYCMOTPEHBEI
CleIyIolUe ClEeNUaNbHble TMOMEIICHUS: YueOHbIH KaOMHET XuUMHUH W/uid  yyeOHOMH
XUMUYECKOU Ta00paTOpHH.

OGopynoBanue y4yeOHOro KkaOumHera  (HarjsiAHble MOcoOUs):  HaOOPHI
ITAPOCTEPIKHEBBIX MOJIENEH MONEKYI, MOJEIH KPHCTAIMIECKHX PENIETOK, KOJIEKI[HU MPOCTHIX
M CIOKHBIX BENIECTB W/WIM KOJIEKIUH MOJUMEPOB; KOJIEKIHS TOPHBIX MOPOJ M MHHEPANOB,
Tabnuua Menjeneesa, yueOHble GUIbMBI, IUPPOBbIE 00pa30BaATEIbHBIE PECYPCHI.

TexHuueckue cpeacTBa 00y4eHHsi: KOMIBIOTEP C YCTPOHCTBAMH BOCIPOU3BEJCHUS 3BYKa,
TIPUHTED, MYJIbTHMEINA-TPOEKTOP C IKPAHOM, MYJIbTHMEIUIHAS TOCKA, YKa3Ka-pe3eHTep A
IpE3eHTAIUH.

ObGopynoBanue JgabopaTtopun W paboynx MecT JIAOOPATOPMHM: MEH3YPKH, TNHUMETKHU-
KamnenbHUIBI, TEPMOMETPbI, MUKPOCKOII, JYIIbI, MPEIMETHbIC 1 MOKPOBHBIE CTEKIIA, TIAHIIETHI
JUIS  KamelbHBIX peakiuii, (uibTpoBambHas Oymara, MPOMBIBAJKH, CTEKISHHbIE MPOOUPKH,
pe3uHOBbIE MPOOKH, (oHApPUKM, HAOOp PEAKTHBOB, CTEKISHHBIC MANOYKH, INTATUBBI IS
npoOMPOK; MEpHbIE IWIMHAPB, BOPOHKHM CTEKJISHHBIE, BOPOHKH JICIUTETbHbIC
unmaaaprdeckue (50-100 mur), crynku ¢ mectukoM, $haphopoBbie YAIIKH, THHIETHI, (GUIBTPHI
OyMaxHble, BaTa, Mapisi, YacoBble CTEKIa, OJJIEKTPOILUTUTKH, JabOpaTOpHBIE IITATHBHI,
CIIMUPTOBBIE TOPEINKHU, CIIUYKH, TIPUOOpP I MONyYeHHs ra3oB (Wid mMpoOUpKa ¢ Ta300TBOAHOI
TpyOKOii), nepKaTenn s MpoOUPOK, CKISHKU JJIs XPAaHEHHS PEAKTHBOB, Pa3AaTOYHBIEC JOTKH;
xumuydeckue crakansl (50, 100 u 200 mu); mmaTeny; MMHIETHI; TUTeAbHbIC IIHUIIBL; CEKYHIOMEPHI
(taiimepst), mepHbie pobupku (Ha 10—20 mur) m meprbie konosI (25, 50, 100 n 200 M), BoxsHas
0aHs (WM TEPMOCTAT), CTEKISHHbIC TaJ0YKH; KOHUYeckne KoaObl ans tutpoBanus (50 u 100 mi);
VHIUKATOPHBIE TONOCKM it ompenenenns pH W cTaHmapTHas WHIWKATOpHAS —IIKANa;
yHHUBepcanbHblil nHAuKatop; munetku Ha 1, 10, 50 mn (unm mozatoper Ha 1, 5 u 10 mu),
OropeTku i TuTpoBaHus, Meauimackue mmpuisl Ha 100-150 mn, maGoparopHbie w/unu

aHaMTUYECKHE Bechl, pH-MeTpsl, CymmuibHbIi mKad, u ap. 1abopaTopHOE 000pYyI0BaHMKE.
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3.2. Uudopmanuonnoe ofecneyeHne peasu3anuu NPOrpaMMbl

1. i peamusanuu IporpaMmbl  OMONMOTEYHBIH  (OHI  00pa30BaTEIBLHOM
OpraHu3alyd  JOJUKEH MMETh T[eYaTHble W/WIM  DJEKTPOHHBIE 00pa3oBaTelbHbIE U
MH(POPMAIOHHBIE PECYPChl, PEKOMEHIOBAHHBIC [/l KCMOIb30BaHUS B 00pa30BaTEILHOM MpOIIECCe,
HE CTapIIe MATH JIET ¢ MOMEHTA U3/[aHus.

2. PekomeHayeMble TeYaTHbIC M3JaHUA MO peamu3aiud  001eo0pa3oBaTenbHOM
JUCIUIUTMHBI TPEICTABICHBI B METOJMYECKUX PEKOMEHAIMAX TI0 OpTraHu3alul 00yUeHHUS.

1. Ta6puensn O.C., Xumus 10 knacc, OOIIECTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
“IIPODA”: AkmmmonepHoe obmectBo “MzaarensctBo “IIpocsenienue”, 2022

2. Tabpuensu O.C., Xumus 11 knace, O61IECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
“IIPODA”: AkrmmonepHoe obmectBo “UznarensctBo “IIpocsenienue”, 2022
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4, KOHTPOJIb U OLEHKA PE3YJbTATOB OCBOEHUS
OBIIEOBPA3OBATEJIbHOM AU CIIUTIJINHBI

KoHTposb 1 oLieHKa pe3ynbTaToB 00yueHHs OCYIIECTBISETCS MPEMOAaBaTENeEM B TIPOLECCe
TIPOBEICHUS MPAKTHYECKHX 3aHATHH 1 1a00paTOpPHBIX pabOT, TECTUPOBAHKS, & TAKIKE BBIOJIHEHHUS
oOydaromuMHucs HMHAMBUAYAIbHBIX 3aJaHUH, MOPOEKTOB, HCCIeloBaHU. Pe3ynbTaTsl
00yueHHs ONMpeAeNsioT, YTo 00YyYaIOIUECS JOJKHBI 3HATh, IOHAMATh U JEMOHCTPUPOBATH IO
3aBEPLICHNH U3YYEHUs JUCIUILIHHBL.

Jns  gopmupoBaHus, KOHTPOJNS M OLUEHKH pe3yJlbTaToB OCBOEHHS YyueOHOMH
JMCIHUILTHHBI UCTIONb3YETCsS CUCTEMA OLEHOYHBIX MEPONPUATUH, NpeaCcTaBsAtomas co0oi KOMILIEKC
y4eOHBIX MEpONPHATHUIA, COTIACOBAHHBIX C pe3yjibTaTaMi 00y4eHUs U C(HOPMYJIUPOBAHHBIX C

yuerom ®I'OC COO (mpeamernsie pe3yibTtatel o qucuumiine) udI'OC CIIO.

Monyas /
Ne Pasten / Pesyabrar OueHo4yHble OK
o0yueHus MepONpUsATHS
Tema
| |OcHoBHOII MOLYJIb
1 |Pa3gex 1. dDopMyJTHPOBATH
OcHoBBI 0a30BbICIIOHATHS U
CTpPOeHHS 3aKOHbI XUMHH
BellecTBA
1.1 |Ctpoenue CocraBnTh 1. Tect «CTpoeHne aTOMOB OK 01
aTOMOB XUMHYECKUE (POPMYIbl |XUMUUYECKHUX AIIEMEHTOB U
XUMHYECKUX COeIMHEHNH B MIPUPOJTAXUMUAYECKOUN CBSI3W.
AJIEMEHTOB U COOTBETCTBHH CO 2.3a/1aun Ha COCTaBIICHHE
npupoja CTETICHBIOOKUCIICHUS | XUMUYECKHUX (HOPMYT
XUMHUYECKOU XUMUYECKHUX JIBYXaTOMHBIX CO€ IUHEHHI
CBS3U AJIEMEHTOB, UCXO0NA U3 |(OKCHIIOB, CYyIb(HIOB,
BaJICHTHOCTU U TUAPUIOB U T.I1.).
AIEKTPOOTPULIATEIHHOC
TH
1.2 |Ilepuoanueckuii | XapakTepu3oBaTh [IpaxTtuxo-opuentupoBanusie |OK 01
3aKOH W TaOJIMIA | XUMHUICCKHAE JICMEHTBI | TCOPETUUYCCKHE 3aIaHHs Ha OK 02
B
JN. COOTBETCTBHHU C UX XapaKTePU3ALUIO XUMHUYECKAX
MennaeneeBa
MOJIOKEHUEM B aJieMeHTOB: «MeTautnaeckue /
MePUOINYECKON HEMETAUIMYECKHE CBOWCTBA,
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CUCTEME
XUMHUYECKHUX DJIEMEHTOB
J.1. Mennaeneena

AJIEKTPOOTPULIATEIIBHOCTD U
CPOJCTBO K JJIEKTPOHY
XUMHYECKUX

AJIEMEHTOB B COOTBETCTBHE C
ux

AJIEKTPOHHBIM CTPOCHUEM U
IIOJIO’KEHUEM B IIEPUOIUUECKON
CHUCTEME XUMUUYECKUX
AJIEMEHTOB

.. MenneneeBay.
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Monyas /

Ne Pasuen / Pesyabratr OueHovHbIe OK
o0y4yeHus MepONpUATHS
Tema
2 |Paznen 2. CocraBasth KontposnbHast paéora
XHUMHYECK YPaBHE€HHS HCXEMbI «CTpoeHue
nepeaknum XHUMHUYECKUX PeaKUuil |Belecrsa u
XHMHUYeCKHe
peakuum)
2.1 | Tunsr CocraBiate peakunun | 1. 3agaun Ha OK 01
XUMHYECKUX COEJIMHEHUS, COCTaBJIEHUE
peakuiu paslioxkeHus, OOMEHa, |ypaBHEHUU peaKIluii:

3aMelleHus,
OKHUCJIMTENbHO-
BOCCTaHOBHUTEJIbHbBIE
peaKkluy U peaKiuu
KOMILIEKCO0Opa30BaHU
s (HampumMepe
TUIPOKCOKOMIUIEKCOB
QIIOMMHHUS U LIUHKA) C
y4acTHEM
HEOPTaHWYECKUX
BEIIIECTB

— COEIMHEHHUS, 3aMECIICHHUS,
pasiioKeHus, 0OMEHa U
peakiun ¢ y4yacTUEM
KOMIUIEKCHBIX CO€IUHEHUN
(Ha mpumepe
THUAPOKCOKOMIIIEKCOB
ATFOMUHHUS UITUHKA);

— OKMCJIUTENBHO-
BOCCTAHOBUTEIBHBIX
peakiuu ¢

HCIIOJIb30BAaHUEM METO1a
AJIEKTPOHHOTO OaylaHca;

— C y4yacTHueM

KOMIIJIEKCHBIX

COeIMHEHUH (Ha mpumepe
THIPOKCOKOMILICKCOB

[IUHKA UAJTFOMUHUS ).

2. 3ajmauu Ha pacyer
KOJIMYECTBESHHBIX
XapaKTEPUCTUK MPOIYKTa
PEAKIUH COCTUHECHUS;
MAacCOBOM MM OOBEMHON JOIU
BBIXO/1a TIPOJAYKTA PEAKIINHI
COCIMHEHUS OT TEOPETUUECKU
BO3MOXKHOT0; 00BEMHBIX
OTHOIIICHUH I'a30B;
KOJIMYECTBECHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEIIIECTB U MPOTYKTOB
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peakiuu; Macchl (00beM,
KOJIMYECTBO BEILIECTBA)
MPOJIYKTa PEAKIIUU, €CIIU OJHO
U3 BEIIECTB JIaHO B BUJIC
pacTBopa C omnpeIeIeHHON
MAacCOBOM JOJIEU
PacTBOPEHHOTI'O BEIIECTBA.

2.2

DNEKTpOIUTHYE
cKas

JIACCOIHAIINAS U
WOHHBIN 00MEH

CocTaBisITh ypaBHEHUS
XUMHUYECKUX PEaKInu
MOHHOTO OOMEHa C
ydacTueM
HEOPTaHMYECKUX
BEILIECTB

1. 3a1aHus HAa COCTaBJIICHUE
MOJIEKYJISIPHBIX U HOHHBIX
pEaKIUKC y4acCTUEM OKCHUJIOB,
KHCJIOT, OCHOBAaHUM U COJICH,
WMOHHBIX pEaKIUi TUAPOIU3a
COJIEH, YCTAHOBIICHUE
VU3MEHEHUS KUCIOTHOCTH
Cpenpl.

2. JJabopaTtopHas pabora
«Peakuunruaponuza.

OK 01
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Monyas /

Ne Pasuen / Pesyabratr OueHovHbIe OK
o0y4yeHus MepONpUATHS
Tema
3 |Pa3gen 3. HccaenoBatb KontpoJsbHast padora
Crtpoenue u cTpoeHue U cBoiicTBa |«CBoOMCTBA
cBoiicTBa HEOPTraHNYeCKUX HEOPTraHNYeCKUX
HEOPTraHMYeCK |BellecTB BeLeCTB
HXBelIeCTB
3.1 [Knaccudukan |KnaccudunupoBaTh 1. Tect «HoMenknatypa u OK 01
us, HEOpraHU4eCcKue Ha3BaHUEHEOPraHUYECKUX
HOMEHKJIaTypa |BEIleCTBaB BEILIECTB MUCXOMS U3 UX
UCTPOCHHE COOTBETCTBHHU C UX XUMHYECKOU (POpMYIIbI MK
HEOpraHU4YecK |CTPOECHUEM COCTaBJIEHUE XUMHUYECKOU
MXBEIIECTB bOopMyIBIMCXO/IS U3 Ha3BAHUSA

BEIIECTBA 10 MEKIYHAPOIHOU
WU TPUBUATILHOU
HOMEHKJIaType».

2. 3a71a4M Ha pacyeT MacCoOBOM
J10J1 (MAacChl) XUMHUYECKOT0
aJeMeHTa (COSIUHEHHUS ) B
MoJIeKyIIe (CMeCH).

3. [IpakTrueckue 3a1aHus 1Mo
KJ1accuQuKaIuy,
HOMEHKJIaType U
XUMUYECKUM (hopMynam
HEOPraHUYECKHUX BEIIECTB
pPa3IUYHBIX KJIACCOB.

4. [IpakTyeckue 3agaHus

Ha OMpPEICIICHUE

XUMHMYECKOM aKTUBHOCTH
BEIIECTB B 3aBUCHMOCTH

BHUJa XUMHUYECKONCBI3U U
TUTA KPUCTALINYECKOU
pELIETKHU.
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3.2

dusuko-
XUMHYCCKUE
CBOMCTBa
HEOPraHU4YEeCK
HXBEIICCTB

YcranaBiuBaTh
3aBUCUMOCTb (PU3HKO-
XMMHUYECKHUX CBOMCTB
HEOPraHUYECKUX
BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYII, &
TaKK€ THUIIA
KPUCTAJUIMYECKOU
pelIeTKH

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB OKCH/JIOB,
KHCJIOT, OCHOBaHHUM,
aM(OTepHBIX TUIPOKCUJIOB U
COJIEN.

2. 3a1aHus HA COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
PEAKLMU C YYaCTUEM MPOCTHIX
Y CIIOHBIX HEOPTaHUYECKUX
BEIIECTB: OKCUJIOBMETAIIOB,
HEMETAJJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTAaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEepHBIX TUIPOKCUIOB,
HEOPTraHUYECKUX COJIEH,
XapaKkTePU3YIOIIUX UX
CBOMCTBA M CIIOCOOBI
MOTyYCHHUSL.

3. [IpakTrko-
OPUEHTUPOBAHHbIE
TEOPETUYECKUE 3a1aHUs Ha

OK 01
OK 02
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Monyas /

Ne Pasuen / Pesyabratr OueHovHbIe OK
o0y4yeHus MepONpUATHS
Tema
CBOMCTBA U MOJIYYECHHUE
HEOPTraHUYECKUX BEIICCTB.
4. JTabopaTtopHas paboTa
«CBoOIICTBaMETAIIJIOB U
HEMETAJJIOBY.

3.3 |IIpousBoactBo |OOOCHOBHIBATH [TpakTuko-opuentupoBanusie |OK 01
HEOPraHNYECKUX [3HaUEHUE U 3aJaHHUs [0 COCTABJICHUIO OK 02
BCIICCTB. IIPUMCHCHHUEC XUMHUYECKUX PEAKLIUH C
3HayeHHeH HEOPraHUYECKUX Y4aCTHEM HEOPTaHUYECKUX
NIPUMCHCHUC B | geriecTB BOBITOBOM M | BEIECTB, MCIIOIb3YEMBIX IS
ObITy 1 Ha IIPOU3BOJICTBEHHOM WX UICHTU(DUKAITUHA U
MPOMSBOACTBE | 1 ogrenbrOCTH MIPOMBIIIJIEHHBIX CIIOCOO0B

YyeoBeKa uX (PU3UKo-  |TOJydCHUSI.

XUMUYECKUMU

CBOWCTBAMU

4 |Pa3nea 4. HccaenoBaTh KonTpoabHasi paéorta

Ctpoenne u cTpoeHue ucBoiictBa |«CTpoeHue u
CBOICTBA OpPraHM4ecKMX CBOMCTBA
OpPraHMYecK BelIECTB OPraHMYecKHX
HXBeLIeCTB BeIIECTB)

4.1 |Kmaccudukan |Knaccudunuponath 1. 3ataHus HAa COCTaBJIICHUE OK 01
Usl,CTPOCHHE U |OPraHUYECKHE Ha3BaHUW OPraHUYECKUX
HOMEHKJIaTypa |BEIIECTBA B COCJIMHEHUH 10 TPUBHAIBHOU
OpraHWYECKUX |COOTBETCTBUU C UX WU MEXIYHAPOIHON
BEIIECTB CTPOEHUEM CUCTEMATHYECKOI

HOMEHKJIAType.

2. 3a1aHUs HA COCTABJICHUE
MOJIHBIXH COKPAIIEHHBIX
CTPYKTYPHBIX (GOpMYII
OpraHUYECKHUX BEILIECTB
OTJIENIbHBIX KJIACCOB.

3. 3a7auu Ha OMpeeieHHe
npocTeiteit hpopMyIbl
OpPraHUYE€CKOU MOJIEKYJIbI,
UCXOJIIU3 JIEMEHTHOTO
cocrana (B %).
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4.2

CBoiicTBa
OpraHnu4ecK
1504
COeIMHEHUM

YcranaBiuBaTh
3aBUCUMOCTb (PU3BHKO-
XMMHUYECKHUX CBOMCTB
OPraHUYECKUX
BEIIECTB OTCTPOCHUSA
MOJIEKYJI

1. 3a1aHKs HA COCTaBJICHHUE
YpPaBHEHUN XUMUYECKUX
peaKkLuii Cy4yacTueM
OpraHUYEeCKUX BEIIECTB HA
OCHOBaHHUHM UX COCTaBa U
CTPOCHHUS.

2. 3a1aHMs HA COCTaBJICHHUE
YPaBHEHUN XUMHUYECKUX
peaKLnii, WUIFOCTPUPYIOLIUX
XHMHUYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX peaKIni
1 TEHETUYECKOM CBSI3HU
OpTraHUYE€CKUX BEIIECTB

pa3HBIX KJIACCOB.
3. PacueTHnble 3a1aun o

OK 01
OK 02
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Monyas /

Ne Pasuen / Pesyabratr OueHovHbIe OK
o0y4yeHus MepONpUATHS
Tema

YPaBHEHUAM PEaKLUU ¢

y4aCTUEM OPTraHUYECKUX

BELIECTB.

4. JlabopaTtopHas paboTa
«ITonyuyeHnue sTuneHa u

U3y4YEHUEETrO CBOKCTBY.

4.3 |Oprannyeckue |OOOCHOBHIBATH [IpakTHko- OK 01
BCIIECTBA B 3HA4YECHUE U OPHUEHTHPOBAHHBIE 3a/IaHUS OK 02
KUSHCNCATCIBH | nhyimenenne TI0 COCTABIICHUIO
OCTH HCITOBCKA. OpPraHMYECKUXBEILIECTB |XUMUUYECKUX PEAKIUH C
[TIpon3BoacTBO .

i npuMenenre  |° OBITOBOM U ) y4aCTUEM OPTraHUYECKUX
opranuyeckux | POM3BOJICTBEHHOM BEIIECTB, UCIIOJIb3yEeMbIX
BEIICCTB B JeSITEeIbHOCTH JUTSL X UACHTU(DUKAIIIY B
NPOMBIIIJICHHO |4yenoBeKa UX(U3UKO-  |OBITY U MPOMBIIIIEHHOCTH.
CTH XUMHYECKUMU
CBOWCTBaMU

5 |Pa3nea 5. HUccaenoBatnb KonTpoabHasi paéorta
Kunernyeckue [paBHOBeCcHEH «CKOpOCTh XMMHYECKOM
" CKOpOCTh pPeaKIMUH XUMHUYEeCKoe
TEPMOAMHAMH |XMMHUYECKHUX PeaAKUHMl |paBHOBecHe»
yecKue
3aKOHOMEPHOC
THINIPOTEKAHUA
XUMHYECKHX
peakuuu

5.1 |[Kunetnuecku |Hccnenoath Bnusaue |1. Jlaboparopnas padotana |OK 01
e KOHIICH TP BBIOOD: OK 02
3aKOHOMEPHOC |pearupyronmx — «Onpenencuue
THIIPOTEKAHHSA |BEIECTB 3aBUCUMOCTH CKOPOCTH
XUMHYECKUX TEMIIEpaTyphl Ha PEAKHH OT

. KOHLEHTpPALNH
peakuui CKOPOCTEXMMUYECKAX | ooaryr i oriHX BEIICCTRY;
peaximit — «Onpenenenue
3aBUCUMOCTH CKOPOCTH
peakuuu oT
TEMIIEpaTypbD».

2. IIpakTtuko-
OpPUEHTUPOBAHHBIE
TEOPETUYECKHE 3a1aHUA Ha
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aHau3(HaKTOPOB, BIUSIOMINX
Ha U3MEHEHHE CKOPOCTH
XUMHUYECKOUPEAKIUH.

5.2

TepMmoanHamuy
€CcKue
3aKOHOMEPHOCT
U TIPOTEKAHUS
XUMHAYECKUX
pEaKIUH.
PaBHOBecu

e

XUMHYECK

Ux

peakuin

HccnenoBath BIUSHHUE
W3MEHCHUS
KOHIICHTpaILNK1
BEILIECTB, PEAKIIUU
Cpebl uTEMIIEPATYPbl
Ha CMEIICHHE
XUMHYECKOT'O
paBHOBeECHS

1. 3aga4u Ha pacyeThbl
TETI0BBIX 3P (HEKTOB
XUMHYECKUX PEaKIi 1
OTIpeICICHUE TUIIA PeaKluu
(o termoBoMy 3 dekTy:
9K30- U DHIOTEPMHUYECKUE).
2. IIpakTuko-
OPUEHTHPOBAHHbIE 3aJ]aHUsI HA
IpUMEeHeHue npuHiuna Jle
HlaTenbe 11 HaX0XKIEHUS
HaIpaBJICHUS CMEILEHUS
paBHOBECHSI XUMHUECKON
peaxkuuu u

OK 01
OK 02
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Monyas /

Ne Pasuen / Pesyabratr OueHovHbIe OK
o0y4yeHus MepONpUATHS
Tema
aHaiu3 (paKTopoB,
BIIUSIONINX HACMEIICHUE
XUMHUYECKOTO PAaBHOBECHS.
3. JJaboparopnas pabota
«3y4yeHue BIUSHUS
pa3IUYHBIX (PaKTOPOB HA
CMEIIEHUE XUMUUECKOTO
PaBHOBECHS.
6 |Pa3nmex 6. HccaenoBatb KontposbHas padora mo
JucnepcH AUCTIEPCHBbIECUCTEMBI |TeMe
ble «/IucnepcHble cUCTEMBbI»
CHCTEMbI
6.1 | JucniepcHbl Paznuuares uctunnbie  |1. 3agauyu Ha OK 01
€ CUCTEMBI PacTBOPBI, KOJJIOUIAHBIE |IPUTOTOBJIEHUE OK 02
U (haKTOpbI PacTBOPHI U PacTBOPOB.
ux rpyboucnepcHbie 2. IIpaktuxo-
YCTOMYHUBOC CHUCTEMBbIHA OCHOBE OPHUEHTHPOBAHHBIE PACUETHHIE
TH XUMHUYECKOTO 3a/1aHUs HA JUCIIEPCHBIE
JKCHEPUMEHTA CUCTEMBI, UCIIOJIb3YEMBIE B
OBITOBOM M TIPOM3BOICTBEHHOM
JEATEIbHOCTHU YEJIOBEKA.
6.2 |ccnenoan UccnenoBath Jlabopatopnas pabota (Ha OK 01
HECBOMCTB buzuKo- BBIOOD):
JTACTIEPCHBIX XUMHYECKUE — [IpurorosseHue pacTBOPOB;
CUCTEM CBONCTBA — Hccnenosanne
PA3IHYHBIX BUOB JUCIIEPCHBIX CUCTEM.
JUCIIEPCHBIX
CUCTEM
Il |[IpukaagHoii MoayJIb
7 |Pa3nmen 7. OnenuBarThb 3amura keiica (¢ yueTrom
XuMusi B ObITY |MOCJTEACTBHS OyaymeinpodgeccuoHaIbHOI
U OBITOBOM U NeATeJIbHOCTH)
NMPON3BO/JCTBEH |IIPOU3BOJACTBEHHOM
HOM AesiTeJIbHOCTH
NeSiTeJIbHOCTH |4YeJIOBeKAa CIO3UIIUiA
YyeJi0BeKa IKOJIOrN4eCKOM
0€e30aCHOCTH
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Xumus B ObITY U
MIPOU3BOJICTBEH
HOI
NesATeNbHOCTH
4eJI0BeKa

O1eHUBaTH
MOCJICICTBUS
OBITOBO U
IIPOM3BOICTBEHHOU
JIEATSIIHHOCTH
YeJI0BEKa CIIO3ULIUMI
9KOJIOTHYECKOU
0e30MmacHOCTH

Keiic (c yueTom Oynmymiei
npodeccuoHaIbHON
neaTenbHOCTH ) Bo3MoskHbIe
TEMBbI KEUCOB:

1. IloTrenenue KImMMara u
BBICBOOOK/ICHUE Ta30BBIX
TUAPATOBCO JHA OKEaHa.

2. bynymue Matepuaisl 1
aBHa-, MalIuHO- U
pUOOPOCTPOCHHUSI.

3. HoBble MaTepuasl

TSI COJTHEUHBIX

OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTEITBbHBIX
npenapaTos.

OK 01
OK 02
OK 04
OK 07
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