MHWHUCTEPCTBO HAVKH ¥ BBICIIIETO OBPA3OBAHMSI POCCHUMCKOM OEJIEPALIMHK
(penepanbHOE rOCYAAPCTBEHHOE ABTOHOMHOC 00PAROBATEILHOE YUPCHKICHHE BEICUICTO 00pa30BaHHS
«Cankr-ITeTepGyprekuil roCy1apCTBEHHEIN YHHBEPCUTET a9POKOCMHUECKOTO TPHOOPOCTPOCIIH A»

DaxyNeTET CPEAHETO [POPECCHOHATBHOIO 00PaA30BAHHS

Y FBEPKITAION
s Heraiidarynsrera CT1O, K.1.6.
~ CJIL MHounsikor
2025 r.

PABOYAS ITPOIT'PAMMA YUEBHOI'O IPEJMETA

XHMHS

00pa30BATENBHOM IPOTPAMMB]

15.02.10 «MexaTpoHHKA H POOOTOTEXHHKA (110 OTPACJISIM )»

0O65BeM yuefHoro npeaMera, 4acon 68
Vyeliple 3auATHS, 4aCOB 68
B T.4. 1aD0paTopHO-NIpaKTHUECKUE 3aHSITHS, 4acoB 36

Cankr-Ilerepbvpr — 2025



PaGouas mnporpamma ydebHOro mnpenMera paspaboTaHa Ha OCHOBE
(DegepanbHOro roCyIapCTBCHHOTO 00pa3oBaTeIRHOrO cTaHaapTa 1508
CIIELMANLHOCTH  CpelHero  mpodeccroHatbHOro  06pasoBanug

15.02.10 MexaTponuka i poOOTOTeXHUKA (IO OTPACIISIM )

rod HENMENORANIE CHEYUAI LI OCHN(EH)

a Takoke B cooTreTcTBHM ¢ [Ipukazom Munobprnayxu Poccun ot 17.05.2012 Ne 413
«06  yreepunenwn  (QelepaNbloro  LOCYIapCTBEHHOro  00pa3oBaTesILHOrO

CTaHpapra cpejHero obuero obpa3zoBaHuay.

PACCMOTPEHA 1 OJTOBPEHA PEKOMEH/TOBAHA
1THKITOBOH KOMHCCHEH MeTtoanyeckum
€CTeCTBEHHOHAYUHEIX JUCIHITIIHHE U (PH3HYECKOI0 coseroM axyisrera CI10
BOCIIMTAHHUS IIporoxos Ne 5 01, 24.12.2025 .
ITpotoxox Ne 6 ot 1 8.12.2025 Ipencenarens: @ Menemnucra C.M./
ITpencenaTen: 5:/:;/% / Topfynosa Q.A./
/
PazpadboTunku:

baxwmerpepa P.C., mpenogaBaTent BRICIIEH KBATUGDUKANUMOHHON KaTeropuu




COJIEP)KAHUE

1. TIACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOI'O TTPEJIMETA
2. CTPYKTYPA U COAEP)KAHUE YUYEBEHOI'O ITPEIMETA
3. YCJIOBUA PEAJIM3ALIMUA ITPOT'PAMMBI YUYEBHOI'O ITPEJIMETA

4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHNA YYEBHOI'O ITPEAMETA

16

17



1. MACHHOPT PABOYEM IMPOT'PAMMBI YYEEHOI'O ITPEJIMETA
XUumMus
1.1. Ob6sacTh NPpUMeEHEHHUS MPOrPAMMBI
Pabovas mporpamma y4eOHOTO mpenMeTa SBISETCS COCTAaBHOW YacThIO MPOTPAMMHO-
METOAMYECKOTO CONIPOBOXKICHUS 00pa3oBarenbHON MPOTPaMMBI (OID) CpPEAHETO
npodeccronanbHoro obpazoanust (CIIO) mporpaMMbl TOATOTOBKH CIICIUAIMCTOB CPEIHETO

3BeHa 1o cneuunanpHocTu 15.02.10 «MexaTpoHuKa U poOOTOTEXHUKA (II0 OTPACIISIM)».

1.2. MecTo y4eOHOro nmpeaMera B CTPYKType NPOrpaMMbl NOATOTOBKH CHEIHATHCTOB
cpeIHero 3BeHa
YyeOHblli mpeaMer «XUMHS» SBISETCA MPEIMETOM 00I11e00pa3oBaTeIbHOTO IUKIIA

(6a30BbIi YPOBEHB).

1.3. Ilesn 1 3aga4um y4eOHOr 0 peaMeTa, Tpe0OBaHUS K Pe3yJbTaTaM 0CBOCHHS Y4e€0HOI0
npeaMera
1.3.1 e yyeOHOrO0 mpeamera

CopepxaHue mporpamMmbl yueOHOro mpeameTra «XHMHUsS» HalpaBlIeHO Ha JTOCTHXKEHUE
CHEAYIOIIUX LETIEeH:

— (opMUPOBaHHE CHCTEMBbl XUMUYECKUX 3HAHMM KakK BaKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYyYHONH KapTUHBI MHpPa, B OCHOBE KOTOpPOM JIeKaT KIIIOYEBbIE IOHSATHS,
(yH1aMeHTalIbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE SI3bIKa HAYKH, YCBOGHUE U MOHUMaHUE
CYIIHOCTHU JOCTYIHBIX 0000IIeHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIJIEHHE C UCTOPHE
WX Pa3BUTHUS U CTAHOBJICHUS;

— ¢opMUpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAyYHBIX METOAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIui, HEOOXOIUMBIX ISl MPUOOPETeHUs YMEHUW OPUEHTHPOBATHCS B MHpE
BEIIECTB M XUMHUYECKHX SBJICHUN, MMEIOIIUX MECTO B MPHPOJAE, B TNPAKTHUUECKON U
MTOBCETHEBHOM JKU3HH,

— pa3BUTHE YMEHHUH U CIOCOOOB JEATEIBHOCTH, CBSA3aHHBIX C HAOIIOJAECHUEM H
0O0BSICHEHHEM XMMHUYECKOT0 3KCIIEPUMEHTa, COOI0IEHUEM MpaBUil 6e30M1acHOro oOpaleHus ¢

BCIICCTBAMH.

1.3.2 Il;nannpyemblie pe3yabTaThl 0CBOCHHUsI y4eOHOro npeamera B coorsercTBun ¢ ®I'OC

CIIO u na ocaose ®I'OC COO

Kox u HanmenoBanue Ianupyemble pe3yabTAThl OCBOCHUS! THCIHILTHHBI
¢opmupyembix O6ume JMcUunInHAPHbIE
KOMIIeTeHIU i




OK 01. Bribupats criocoObI
pemeHus 3ana4d
poQeCCHOHATHFHOMN
JeATEITLHOCTH
MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu TpyI10BOr0 BOCIIMTAHUS:
- TOTOBHOCTB K TPYZY, OCO3HAHHE
[IEHHOCTH MAacTePCTBa, TPYIOII00ue;
- TOTOBHOCTh K aKTUBHOM
JIEATEILHOCTH TEXHOJOTHUECKOH 1
COLMAJIEHOW HaNpaBIE€HHOCTH,
CIIOCOOHOCTh HHUITMAPOBATH,
TUTAHUPOBATh U CAMOCTOSTEIIEHO
BBITIONTHATH TaKYIO IEATCILHOCTD;

- HHTEpEeC K pa3InyHbIM chepam
podeCcCHOHANTBHON eI TEBHOCTH,
Ogy1aieHne YHUBEPCAJIBHBIMH
Y4eOHBIMH MO3HABATEIBHBIMU
NeHCTBUSAIMH:

a) 0a3oBble JJoru4yecKue JelCcTBUSL:
- CaMOCTOATENILHO (POPMYIHPOBATH U
aKTyaJIU3UpPOBaTh NPOOIIEMY,
paccMaTpUBaTh €¢ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBCHHBIN
HpI/I3HaK UJINX OCHOBAHUSA IJI51
CpaBHEHHMS, KJIacCU(PHUKAIIMYA U
0000111eHNS;

- ONpEACNSATD LU ACATSILHOCTH,
3a/1aBaTh MAPaMETPhl U KPUTEPUHU HX
JIOCTHIKEHUS,

- BBIABJIATH 3aKOHOMepHOCTI/I u
MPOTHUBOPEYHS B paCCMaTPUBACMBIX
SIBJICHHSIX;

- BHOCUTh KOPPEKTHUBHI B
NIeITEIbLHOCTD, OLIEHUBATh
COOTBETCTBHE PE3yIbTATOB LIEIISIM,
OLICHUBATh PUCKU MOCIEACTBUN
JIeITEIBLHOCTH;

- pa3BHUBaTh KPEaTHBHOE MBIIILICHHE
TIPY PEIIeHUH KU3HEHHBIX TPo0iieM
0) 6azoBbIe HCCJIEeN0BATEIbCKUE
nelcTBUA:

- BIAJIETh HABBIKaMH y4eOHO-
HCCIIE0BATENBCKOM U POEKTHOM
NIeITEILHOCTH, HAaBBIKAMU
paspereHus mpodieM;

- BBISIBJISITh IPUYHHHO-CIICICTBEHHBIE
CBSI3M M aKTYaJIM3UPOBATH 3a1ady,
BBIIBUTATh THIIOTE3Y €€ PEIICHuS,
HAXOJWUTh aPTYMEHTHI JJIS
JIOKa3aTeNbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPhl U KPUTEPUH
pelieHus;

- aHATM3WPOBATH TIOJIYICHHEIEC B XO/I€
pelIeHs 3a/1a4u Pe3yIIbTaThI,
KPUTHYECKH OIICHUBATh MX
JIOCTOBEPHOCTH, TIPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBHSX;

- YMETh IEPEHOCUTDH 3HAHUS B
TTO3HABATENBHYIO U IPAKTUICCKYIO
00J1aCTH JKU3HEIEITEIILHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3
Pa3HBIX IPEIMETHBIX 00JIACTEH;

- BBIIBUTATh HOBEIC WJICH, TIPEIIaraTh
OpUTHHAIIEHBIC TIOIX OBl M PEIICHHUS;
- CIIOCOOHOCTh UX HMCIIOIL30BAHUS B
TMO3HABaTEJILHOM U COIMAITBLHON
TIPAKTHKE

- BJIAJICTh CUCTEMOM XMMHUUECKUX 3HAHWH,
KOTOpast BKJIFOYAeT: OCHOBOIOJIATA0IINE
TOHSATHUS (XUMHUYECKUH IEMEHT, aTOM,
ANEKTPOHHAs 000I0YKa aToMa, S-, p-, d-
3JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, BaJIEHTHOCTB,
AIIEKTPOOTPUIIATEIEHOCTD, CTEIIEHb
OKHWCIJICHHSI, XUMHYECKasl CBS3b, MOJIb,
MOJISIpHasl Macca, MOJISIPHBIN 00beM,
YIIIEPOIHBIH cKeneT, (yHKIIMOHATbHAs
TpyIIa, pajnuKall, U30MepHs, H30MepHI,
TOMOJIOTHYECKHH PsiJI, TOMOJIOTH,
YIIIEBOJOPO/IBI, KUCIOPO- U
a30TcoziepIKale COeTMHEHMS,
OMOJIOrN4eCcKN aKTUBHBIE BEIECTBA
(yrieBobl, SKUpPBI, OSITKK), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE COETMHEHHS,
KPHCTAJUTNUECKasl PEIIeTKa, THITBI
XMMHUYECKUX PEeaKIHi (OKHCIUTENbHO-
BOCCTAHOBUTCIIBHBIC, DK30-H
SHJIOTEPMHUYECKHUE, PEAKIIMH HOHHOTO
o0OMeHa), pacTBOp, IIEKTPOIIUTBI,
HEJIEKTPOJIUTHI, SJICKTPOIUTHIECKAs
JIICCOLMALIHSI, OKUCITUTEINb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHYECKON
peakLiy, XUMUIECKOE paBHOBECHE),
TEOPUH U 3aKOHBI (TECOPHsI XMMUUECKOT O
CTPOEHHUSI OPIraHUYECKUX BeliecTs A.M.
ByriiepoBa, Teopus 3JIEKTPOIUTHYECKON
Juccouyanuy, nepuonudeckuii 3akos .M.
MeHzeneeBa, 3aKOH COXpPaHEHUs Macchbl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK
XHMUH, (PaKTOIOrMYECKHE CBEACHUS O
CBOICTBax, COCTaBe, MOMyIEHUH U
0€30IacHOM HCIOJIB30BaHUH BasKHEHIIHX
HEOPraHMYECKHUX U OpPraHMYECKUX BEILECTB
B OBITY U IPAKTHYECKOH AESATEILHOCTH
JeJI0BEKa;

- YMETh BBISBIIATH XapaKTE€PHbIE IPU3HAKU
1 B3aMMOCBSI3b U3YUCHHBIX MTOHITHH,
MPUMEHSTH COOTBETCTBYIOIINE MTOHITHS
IIPY ONMCAHUK CTPOSHHMS M CBONCTB
HEOPraHMYECKHUX U OPraHMYECKUX BEIECTB
U UX NIPEBPALIECHNH; BBIBISATH B3aUMOCBS3b
XUMUYECKUX 3HAHUH C MOHATUSIMH U
MPEICTABICHUSIMHA APYTUX
€CTEeCTBEHHOHAYYHBIX MPEIMETOB;

- YMETh UCIIOIb30BaTh HANMEHOBAHUS
XHUMUYECKHX COCANHEHUH
MEXIYHAPOTHOTO COI03a TEOPETUIECKON U
MPUKJIATHOW XUMHHX ¥ TPUBHAIbHBIC
Ha3BaHUS BaKHEHIINX BEUIECTB (3THIICH,
areTHICH, TIINIEPHH, (EHO,
(hopmanberny, yKeycHasi KHCIIOTa,
TJINIMH, YTapHbIA Ta3, YIIEKNUCIIBIH ra3,
aMMMAK, TaleHasl U3BeCTh, HeralieHas
W3BECTh, MUTHEBAsI COAA U JIPYTHX),
COCTaBJISITH (JOPMYITBI HEOPTaHMUECKHUX U
OpraHWYeCKHX BELIECTB, YPABHEHUS
XHUMHYECKHX PEaKIi, OOBSICHATD NX
CMBICII; TIOATBEPXK/IATh XapaKTepHbIC
XMMHYECKHE CBOMCTBA BEIIECTB




COOTBETCTBYIOIIAMH IKCIIEPIMEHTAMH U
3aMUCIME YPaBHCHUH XUMHUCCKIX
peakuuit;

- YMETh YCTaHABINBATH MMPUHAICKHOCTD
H3YYCHHBIX HEOPTaHMICCKUX U
OpPTaHUYECKUX BEIICCTB K OMPEACICHHBIM
KJlaccaM U rpymmnam COeMHEHUH,
XapaKTEePHU30BaTh X COCTAB M Ba)KHEUTIIHEC
CBOWCTBA; ONPEACIATh BUIBI XUMUYCCKUX
CBsi3el (KOBAJICHTHASI, HOHHAS,
MeTaJUTHYeCKasi, BOIOPOIHAS), THUIIBI
KPUCTAJLUTUUCCKUX PEIICTOK BEUICCTB;
KJIaCCU(DUITPOBATH XUMHUICCKUE PEAKIIHH;
- ¢(hopMHUPOBATH MPEACTABJICHUS: O
XUMHUYECKON COCTaBIISIOMIEH
€CTECTBECHHOHAYYHON KapTHHBI MUPA, POITH
XVMHH B TIO3HAHWH SBJICHUH MPUPOIBI, B
(hOpMUPOBAHUH MBIIIJICHUS U KYJIBTYPBI
JIUYHOCTH, ¢ (PYHKITMOHATBHON
IPaMOTHOCTH, HEOOXOIUMOM TSI PEIICHMUS
MPAKTUYECKUX 32134 U DKOJIOTUICCKU
000CHOBaHHOT'O OTHOILICHUS K CBOEMY
3I0POBBIO U TIPHUPOIHOM Cpere;

- yMeTI) MMPOBOAUTH PaCYEThI 11O
XUMHYECKUM (POpMynaM U ypaBHEHUSIM
XUMHYECKUX PEAKIMI C HCIIOIb30BaAHUEM
(bu3nuecKUX BEIMYKH, XapaKTEePU3YIOIINX
BEILIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaTbHBIE YCIOBHS)
ra30B, KOJIMYECTBA BEIIECTBA;
UCIIONIb30BaTh CUCTEMHBIC XUMUYECKHUE
3HAHUS JJIs IPUHSTHUS PELICHU B
KOHKPETHBIX )KU3HEHHBIX CHTYaIHsX,
CBSI3aHHBIX C BEIECTBAMU M UX
MPUMEHEHHUEM

OK 02. Mcnons3oBath
COBpPEMEHHBIE CPENICTBA
TIOKCKa, aHAJIK3a U
HHTEPIIpeTaln
uHpopmanuu u
WHPOPMALNOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHHS 33714
podeCCHOHATHHON
JeATENbHOCTH

B o01acTH HeHHOCTH HAYYHOI'0
MO3HAHMS

- ¢()OPMHUPOBAHHOCTH MHUPOBO33PEHHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U
OOIIIECTBECHHOM MIPAKTHKH,
OCHOBAaHHOTO Ha IHAJIOTE KYNBTYP,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJHUKYIFTYPHOM MHUPE;

- COBEPIIICHCTBOBAHHUE SA3BIKOBOU 1
YUTATENBCKONW KYJIbTYPHI KaK
CpeACTBa B3aUMOJICHCTBUS MEXKIY
JIOABMH U TIO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTH HAyYHOU
JIeATEIbHOCTH, TOTOBHOCTh
OCYIIECTBISTH MMPOSKTHYIO U
HCCIIEIOBATENBCKYIO eI TETHHOCTh
WHAWBUAYAIBHO U B TPYIIIIE;
OBi1aieHre YHUBEPCAIBHBIMH
y4yeOHbIMH NMO3HABATEIbHBIMH
IeHCTBUAMM:

B) pabora ¢ nuHpopmanmeii:

- BIIAJCTh HABBIKAMHU TTOTyICHUS
WHPOPMAIIAN W3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSTEILHO
OCYILIECTBJISITh TIOUCK, aHAJIU3,
CUCTEMAaTH3alHI0 U UHTEPIPETALIUIO
WHPOPMAIINU PA3ITUIHBIX BHIOB U

- YyMETh IUIAaHUPOBATh U BBIIOIHATD
XUMHYECKHH SKCIIEPHUMEHT (IIPEBPALICHUs
OpraHMYECKHUX BEIIECTB IIPU HarpeBaHUH,
HOJTy4eHHe STHICHA U U3y4eHHUE eT0
CBOICTB, KaueCTBEHHBIC PEAKIIUH Ha
QJIbJIETH B, KpaxMall, YKCYCHYIO KUCIIOTY;
JeHaTypanus GeJIKOB IPU HarpeBaHUH,
[IBETHBIE PEAKIMU OEIIKOB; IPOBOINUTh
peakIy HOHHOTO OOMEHa, OIPEeAeIsATh
Cpeny BOIHBIX PacTBOPOB, KAYEeCTBEHHbIE
peakmmy Ha cyabdat-, kKapOoHaT- U
XJIOpUJI-aHHOHBI, HA KATHOH aMMOHWS;
pelaTh SKCIepUMEHTAbHBIC 3aJa4H 110
temaMm "Metamel" u "Hemerammsr") B
COOTBETCTBHH C TIPABUJIAMHU TEXHUKH
0e30macHOCTH TIpH OOpAaIIeHUH ¢
BEIECTBAMH U J1a00paTOPHBIM
000pyI0OBaHIEM; MIPENCTABIATh
Pe3yAbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
(hopme 3anmcu ypaBHEHHIH
COOTBETCTBYIOIINX PEAKINN
(hopMynHpOBaTH BBHIBO/BI HA OCHOBE 3THX
pe3y/IbTaToB;

- yMETh aHATM3UPOBATH XUMHIECKYIO
nH(popManuro, MoIy4aeMyro U3 pa3HbIX
HCTOYHHKOB (CPEJICTB MacCOBOH
napopmanuy, cetb IHTEpHET U Npyrue);

- BJIaJICTh OCHOBHBIMH METOJIaMH HAYJYHOTO
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(hopM TpecTaBICHHS;

- CO37aBaTh TEKCTHI B Pa3INYHBIX
(dopmarax ¢ yueToM Ha3HAYCHHUS
nHOOPMAIIUK U LETICBOU ayUTOPUH,
BBIOMpas ONTHMABHYIO GOpMY
NpEICTABICHHS M BU3YaIH3allHy;

- OLICHMBATh JOCTOBEPHOCTD,
JIETUTUMHOCTh MH(POPMAIUH, ee
COOTBETCTBHE MPABOBBIM M MOPAJIBbHO-
3THYECKUM HOpMaM;

- UCTIONIb30BATh CPEICTBA
UH(POPMAIUOHHBIX
KOMMYHHKAITHOHHBIX TEXHOJIOTHH B
pElICHHH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U
OpraHH3aIMOHHBIX 3a/1a4 C
COOJTIOJICHUEM TPeOOBaHMIA
SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH,
THTHEHBI, pecypcocOepexeHus,
IpaBOBbLIX U STUYCCKUX HOPM, HOPM
HH(POPMAIMOHHON 0€30IacHOCTH;

- BJIAACTb HaBbIKaMU pacCIliO3HaBaHUA U
3aIuThl HHOPMAaIHy,
HH(POPMAIMOHHON 0€30MacCHOCTH
JIMYHOCTH;

MO3HAHHS BEIICCTB M XUMUYECKUX SIBJICHHI
(HabmoieHne, N3MEpEHNe, HKCTIEPUMEHT,
MOJICTUPOBAHHUE);

- yMETh MPOBOJHUTH PACUETHI 110
XUMHYECKHM (OpMySaM U ypaBHEHHUAM
XUMHYECKHX PEAKIINi C HCTIOIb30BaHHEM
(H3HYECKHX BETHMYKH, XapaKTePU3YIOLIHNX
BEIIECTBA C KOJINUECTBEHHOM CTOPOHBIL:
Macchl, 00beMa (HOpMalbHbIE YCIOBHSA)
ra3oB, KOJIMYECTBA BEIIECTBA;
HCTIONB30BaTh CUCTEMHBIC XUMHYECKHE
3HAHUS JUTs] IPUHATHS PEIICHUIT B
KOHKPETHBIX JKH3HEHHBIX CUTYAIHSX,
CBSI3aHHBIX C BEIIECTBAMH U UX
MPUMEHEHHUEM

OK 04. DddextrBHO
B3aUMOJENCTBOBATh U
paborarh B KOJJICKTUBE U
KOMaHze

- TOTOBHOCTb K CaMOPAa3BUTHIO,
CaMOCTOSITEIIBHOCTH U
CaMOOIIpEeIENICHHUIO;

-0OBJIaJICHIE HaBBIKAMHU Y4e0HO-
HCCIIEI0BATENbCKOM, IIPOCKTHON U
COLIMAIbHOM JIESITENbHOCTH;
OsgJjajeHne yHUBEpPCAIbHBIMH
KOMMYHHKATHBHBIMH JIeHiCTBUSIMH:
0) coBMecTHas 1eATEIbHOCTD!

- MIOHUMAaTh U HCIOJIb30BATh
[IPEUMYILIECTBa KOMAaHIHON U
WHJIVBUAYaIbHOM paboThI;

- IPUHUMATb LIETT COBMECTHOM
JeATENbHOCTH, OPraHU30BbIBATE U
KOOPAWHHUPOBATh IEHCTBUS 110 €€
JOCTI)KEHHIO: COCTABIIATH TIaH
JIEICTBUI, pacpenessiTh POIH ¢
Y4ETOM MHEHHH y4aCTHUKOB
00CyX/aTh pe3ylbTaThl COBMECTHON
paboTsr;

- KOOPJMHUPOBATH U BBIMIOJIHSATH
paboTy B YCIOBHAX PEabHOTO,
BHUPTYaJIBHOTO ¥ KOMOMHHPOBaHHOI'O
B3aMOJCHCTBHS,

- OCYILECTBIISATH TO3UTHBHOE
CTpaTernuecKoe MOBEACHUE B
Pa3IUYIHBIX CUTYAIHsX, IPOSBIAThH
TBOPYECTBO U BOOOpakeHHE, OBITH
VHHIMATHBHBIM

OBgJjajeHNe YHHBEPCATbHBIMH
peryJsiTHBHbIMH JeiiCTBUSIMMU:

r) npuHATHE ce0sl ¥ APYTHX JI0eii:
- IPUHUMATh MOTHBBI X apTyMEHTHI
JIPYrHUX JIOJIeH TP aHATTN3e
pe3yNIbTaToOB AEATENHHOCTH;

- MPU3HABATh CBOE MPaBO M IIPaBO
JPYruX JIOJIeH Ha OIIMOKHY;

- pa3BHBaTh CHOCOOHOCTH HOHUMATh

- YMETh IUIaHUPOBATh U BBITIOJIHATH
XUMHYECKUH SKCIIEPUMEHT (IIPEBPAILCHUS
OpraHMYECKHX BEIIECTB IIPU HarpeBaHUH,
HONTy4eHHE STHICHA ¥ U3yYeHHUE eT0
CBOMCTB, KaueCTBEHHBIC PEaKIINK Ha
aJIbACTUBI, KpaxMall, YKCYCHYIO KHUCIIOTY;
JeHaTypanus OeJIKOB IPU HArPEBaHUH,
[IBETHBIE PEAKIMU OEIKOB; IPOBOIUTH
PEaKkIy HOHHOTO OOMEHa, ONPEeAENATh
Cpeny BOIHBIX PacTBOPOB, Ka4EeCTBEHHbIE
peakiuu Ha cynbhaT-, KapOOHAT- U
XJIOpUJI-aHHOHBI, HA KATHOH aMMOHHS;
peraTh KCIepUMEHTAIbHBIC 3aJa4H 110
TeMaMm "Metamiel" u "Hemeramnsr") B
COOTBETCTBHH C IIPABUJIAMU TEXHUKH
0e30macHOCTH TIpH OOpAaIeHIH ¢
BEILIECTBAMH U J1a00paTOPHBIM
000pyIOBaHIEM; MIPENCTABIIATh
Pe3yAbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
(hopme 3anucH ypaBHEHUI
COOTBETCTBYIOIINX PEAKLIUN U
(hopMyMMpOBaTH BEIBOABI HA OCHOBE 3TUX
pe3yabpTaToB
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MUD C MO3ULHHU JPYTOro YCJIOBCKaA,

OK 07. CogeiicTBOBaThH
COXPaHEHHUIO OKpY Karomen
cpensl,
pecypcocOepeKeHuto,
MIPUMEHSATH 3HAHUSA 00
W3MEHEHHH KITUMaTa,
TIPUHIMTIBI OEPEKITNBOTO
TIPOU3BOJICTBA,

3¢ deKTHBHO EHCTBOBATH
B UpPE3BBIYAHBIX
CUTYaIIUAX

B o0sacTH 3K0JI0rnIecKoro
BOCIIHTAHUA:

- chopMUPOBAHHOCTH IKOIOTUICCKOMH
KYJIbTYpbI, TOHUMaHHUE BIIUSHUS
COLMAJIbHO-3KOHOMMYECKHX
MIPOIIECCOB HA COCTOSTHUE MPUPOTHON
Y COLMAIBLHOM CpeJibl, OCO3HAHUE
nI00AJBHOTO XapaKkTepa
9KOJIOTHYCCKUX TPOOIIeM;

- TUTAaHUPOBAHUE U OCYIIECTBIICHUE
JISCTBUI B OKpYXKAIOIIEH cpesie Ha
OCHOBE 3HaHUA Iielel yCTOHYUBOro
Pa3BUTHSA YEJIOBEUECTBA;

aKTHBHOE HETIPUSITHE JIEHCTBUH,
MPUHOCAIINX BPEJ OKpYyKaromen
cpene;

- YMEHUE IPOTHO3UPOBATh
He6J’[aFOHpH$[THI)Ie 3KOJIOIr'MYeCKue
IOCIeACTBUA npeanpm{nmaeMbe
JIeCTBUI, IPEIOTBpAIATh UX;

- pacmnpe}me OIlbITa ACATCIIbBHOCTHU
JKOJIOTMYECKOHN HAaIpaBJIEHHOCTH;

- OBJIaJICHHEC HaBBIKAMHU Y4eOHO-
HCCIIEIOBATENBbCKOM, IPOCKTHON U
COLMAJILHOM JeATENHHOCTH;

- c(OpMHUPOBATH MPEACTABICHUS: O
XUMHUYECKON COCTABIISIONIEN
€CTECTBEHHOHAYYHOM KapTHHBI MUPA, POJIU
XUMHH B IO3HAHUM ABJICHUH TIPUPOJIBL, B
(hopMHUPOBaHNK MBIIICHUSI U KYJIBTYPBI
JIMYHOCTH, €€ ()yHKIIMOHATBHON
IPaMOTHOCTH, HEOOXOIMMON JUISI PEIICHHS
MPAaKTUYECKUX 3a/1a4 U SKOIOTHYECKU
00OCHOBaHHOT'O OTHOIIICHUS K CBOEMY
3/10pOBBIO U IPUPOHOM cpere;

- yMETh COONIOIATh TIPaBHIa YKOJIOTHUECKH
1eJIecO00pa3HOro OBEICHUS B OBITY U
TPYAOBOH JEATENBHOCTHU B IIETISX
COXpPaHEHHMs CBOETO 3/I0POBBS U
OKpY’Karollel IpUpOIHON Cpebl;
YUUTBIBATh OMACHOCTh BO3/ICHCTBHA Ha
JKUBBIC OPTaHU3MbI OITPEACIICHHBIX
BEIIIECTB, IOHUMAas CMBICII TTOKa3aTeNs
MpeAeIbHON TOMYCTUMOM KOHIIEHTPALIUH




2. CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITPE/IMETA

2.1. O0beM yueOHOro npeaMera M BHAbI y4eOHOH padoThI

Bua yueOHo# paGoThl O0bem yacoB

O0bem y4eOHOT0 NMpeaMeTa 68
O0beM yueOHbIX 3aHATHIT 68
B TOM YHCJIE:

TEOpEeTUIEeCKoe 00ydeHNE 32

1a00PATOPHO-TIPAKTUICCKUE 3aHATHUS 36
KoHncyabTanuu -
IIpome:kyTouHasi aTTecTanus B (popMe KOMIIEKCHOTO -
au(ppepeHIUPOBAHHOIO 3a4eTa B 1 cemecTpe




2.2. TemaTnuyeckuii IUIaH U coiep:kanue yueOHoro npeamera XUMMUSA

HaumenoBanue Conep:xanue y4eOHOro MaTepraJa (OCHOBHOe M IPo(ecCHOHAILHO-OPUEHTHPOBAHHOE), 1a00paTOPHbIE U O0beM yacos | Dopmupyemsbie
pa3/iesioB U TeM NPaKTHYeCKUe 3aHATUS, NPUKJIATHON MOTYIb KOMIIeTeHIIUH
1 2 3 4
OcHOBHOE cofep:KaHne 64
Pa3nen 1. OcHOBBI CTPOEHUsI BellIeCTBA 6
Tema 1.1. OCHOBHOE coep/KaHNIe 4
CrtpoeHue aToMOB Teopernueckoe odyueHue 2
XAMUYECKUX CoBpemeHHas MoJienb CTpoeHus aToMa. CUMBOIMYECKUH SI3bIK XUMHUH. XUMUYECKHUI 311eMEHT. DJIeKTPOHHAs
SJIEMCHTOB U koH(puryparus aroma. Knaccudukaiis XAuMAYECKUX 3JEMEHTOB (-, P-, d-31eMenThI). BajeHTHbIE 37eKTPOHBIL. )
npupoja BasieHTHOCTb. DJEeKTpOHHAs MIPUPOJIa XUMHUYECKOH CBSI3U. DJIEKTPOOTPHULATEIFHOCTE. BUIBI XMMUYECKO CBSA3U
XUMHYCCKOH CBSI3H (kxoBajICHTHAsI, MOHHASI, METAJIMYECKasl, BOMOPOIHAs) M CIIOCOOBI e¢ 00pa30BaHuUs
IIpakTHYecKue 3aHATHS 2 OK 01
Pemienue 3a1aHuil Ha UCIIOJIB30BAHUE XUMHUYECKON CUMBOJIMKY U Ha3BaHUI COEIMHEHUI 110 HOMEHKJIATYpe
MEKIYHApOJAHOT0 COI03a TEOPETUUECKON M MPUKIIAJTHON XMMUU U TPUBUAJIbHBIX HA3BAHUM JIJIs1 COCTABJICHUS
XUMHUYECKHUX (DOPMYJT IBYXaTOMHBIX COEIMHEHHH (OKCHIIOB, CYAb(UIOB, THAPUIOB U T.I1.) U APYTUX
HEOPraHMYECKUX COEIMHEHHUN OTAEIBbHBIX KIACCOB. 2
IIpakTHyeckue 3aJaHNs HA YCTAHOBJICHUE CBSI3U MEXYy CTPOCHUEM aTOMOB XUMUYECKUX DIIEMEHTOB U
NEPUOIUYECKUM U3MEHEHHEM CBOMCTB XUMHUUYECKHUX DJIEMEHTOB U UX COEIMHEHHI B COOTBETCTBHUH C IIOJIOKEHHEM
Ilepuoauueckoi CUCTEMBI.
Tema 1.2. OcHOBHOe coiep:KaHHe 2
Iepromuueckuit IIpakTHYyecKkue 3aHATHS 2
3aKOH U TabJuIa IIepnonuueckas cucrema xumuueckux anemenToB .M. Menneneesa. ®usnueckuii cmbicn llepuonnyeckoro
H.1. Menneneesa 3akoHa /[.J. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XUMHUYIECKUX IEMEHTOB, 00pa3yeMbIX UMH
IIPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUM C IIOJ0KEHHEM XUMHUUYECKOr0 dIeMeHTa B [Iepronuaeckoit OK 01
cucreme. MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuonnyeckoro 3akona .M. Menneneesa. [Ipornossr .. OK 02
MenzeneeBa. OTKPBITHE HOBBIX XUMHUYECKUX HJIEMEHTOB. 2
Pemienue npakTHKO-OPHUEHTUPOBAHHBIX TEOPETUIECKUX 3aJAHUI HA XapAKTEPU3ALHMIO XUMHYECKHAX 3JIEMEHTOB
«Merannudaeckue / HEeMETaNTMYECKUE CBONCTBA, 3JIEKTPOOTPULATEIHHOCTh XHMMHUYECKHX 3JIEMCHTOB B
COOTBETCTBHH C UX DJIEKTPOHHBIM CTPOCHUEM U IOJOKEHUEM B IIEPHOJUIECKON CUCTEME XUMUYECKHX 3JIEMEHTOB
J.1. MenneneeBa
Pazjnen 2. XumMuyeckne peaknuu 10
Tema 2.1. Tunsr OcHOBHOE cofiep:kaHne 4
XUMHYECKHX TeopeTnyeckoe odyueHue 2
peaximit Knaccudukanms 1 THITBI XUMHYECKHUX PEAKIMN C yJacTHEM HeopraHudeckux BemiecTB. CocTaBiieHHe ypaBHEHUH OK 01
peaKnuii COeMHEHNs], PA3I0KEHHS, 3aMEIIEHNs, 0OMEHA, B T.4. PEAKINH TOPEHHS, OKNCIICHNS -BOCCTAHOBIICHHS. 2

ypaBHeHI/Iﬂ OKHCIIeHHI-BoccTaHOBeHMs. CTeneHb okuciIeHus. OKHCIUTENb U BoccTaHOBUTENb. CocTaBiacHUE U
YpaBHUBAHNUEC OKUCINUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MCTOAOM BJICKTPOHHOI'O Oananca. OKHCIIUTEILHO-
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BOCCTAHOBUTCJIbHBIC PCAKIIMHN B IPUPOAEC, MPON3BOJACTBCHHBIX MpoHECCax 1 KU3HCACATCIIbLHOCTU OPTaHU3MOB

IIpakTnyeckne 3aHATHSA 2
KonmuecrBennsie oTHOmEHU B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XMMUH U PacyeThl 110 YpaBHEHHUIM
XMMHUYECKHUX peakiid. Moib Kak eMHUIa KOJTMYeCcTBa BeniecTBa. MossipHas Macca. 3aKOHbI COXPaHEHHUSI MacCChI
1 3Hepruu. 3akoH ABoraapo. MossipHbIif 00beM ra3oB. OTHOCHTENBbHAS INIOTHOCTH T'a30B. PacueTs! o 2
YpaBHEHHSIM XUMHYECKHX PEaKIUil ¢ HCIONb30BaHNEM MacChl, 00beMa (HOpMallbHBIE YCIOBHS) ra30B, KOJINYECTBa
BEIIECTBA
Tema 2.2. OcHOBHOE cofiep:KaHne 4
Onextponutuueckas | Teoperndeckoe ofydeHne 2
JMCCOLUALMS U Teopust AeKTPOIUTHYECKOH qrcconraiy. VIOHbI. DIEeKTPOIUTHI, HEANIEKTPOIUTHL. Peakunu nonHoro ooMeHa.
MOHHBII1 0OMEH CocraBneHue peakiyii HOHHOTO OOMEHa ITyTeM COCTaBJICHHS MX TIOMHBIX M COKPALIEHHBIX HOHHBIX YPaBHEHHH. 2
KucnorHo-ocHOBHBIE peakiyu. 3a/laHnsl Ha COCTaBJICHUE MOHHBIX PEaKIni
JlaGopaTopHble 3aHATHS 2 OK 01
JlaGopatopHas pa6ota “THITbI XUMUYECKHMX PEaKIHii”. OK 04
HccnenoBanue TUIOB (IO COCTaBY M KOJIMYECTBY MCXOIHBIX U 00Pa3yIOIIMXCS BEIIECTB) M IPU3HAKOB 5
XUMHUYECKHX peakiuil. [IpoBeneHne peakuuii HOHHOro oOMeHa, ONpeielieHUe CPeJIibl BOJHBIX PACTBOPOB. 3a/1aHUs
Ha COCTABJICHWE MOHHBIX peakluil
KonTtpoabHasn CtpoeHue BeIecTBa U XMMUYECKUE PEaKIUn 2
padora 1
Pazpnes 3. CTpoeHue 1 CBOWCTBA HEOPTAHHYECKHX BellecTB 16
Tema 3.1. OcHOBHOe cofiep:KaHue 4
Knacendpuranms, TeopeTnueckoe 00yueHHe 2
HOMCHKJIaTypa 1 [penmer Heoprannueckoi xumun. Kiaccupukarms HeopraHu4ecKuxX BemecTB. [IpocTbie 1 CIOKHBIE BEIeCTBA.
CTpOCHHC OCHOBHBIE KJIACCHI CIIOXKHBIX BEUIECTB (OKCHIBI, THAPOKCHUIBI, KHCIOTHI, CONH). B3anMOCBs3b HEOPTaHUUECKUX
HEOpPTaHMICCKUX BEILECTB. ArperaTHble COCTOSHUA BenlecTBa. Kpucraimyaeckue 1 aMopQHbIe BeIecTBa. TUITBI KPUCTATITMIECKHUX 2
BCIIECTB pelIeToK (aToMHasl, MOJISKYJISIpHasl, HOHHAsI, MeTaJUTHIecKas). 3aBUCUMOCTh (PU3NYECKHX CBOWCTB BEIIECTBA OT OK 01
THUINA KPUCTAIIIMYECKON pelleTKH. 3aBUCUMOCTh XUMHYIECKOM aKTHBHOCTH BEILIECTB OT BUAAa XUMHUUECKON CBA3H U OK 02
THIIA KPUCTAJUINYECKON penteTkd. [IpuauHsl MHOroo0pasus BEmecTB
IIpakTHYecKue 3aHATUS 2
HomenknaTypa HeOpraHMYECKHUX BEIIECTB: Ha3BaHUE BEIIECTBA MCXO/I U3 X XUMHUIECKOH (OPMYIIbI HITH K 3.2.
COCTaBIICHHE XUMHYECKOH (POpMyITBI HCXOMS M3 Ha3BaHMSA BemecTBa mo MexayHapoanoi (MIOITAK) nimm K 3.3.
TpPUBUAIILHOM HOMEHKJIATYPE.
Pemenne npakTHIecKuxX 3aJaHMi 10 KiacCH(HUKAIMU, HOMEHKIAType H XUMUIECKUM (hopMyllaM HEOPTaHHYECKUX
BEIIECTB PA3IIMYHBIX KJIACCOB (YrapHbIH ras, yriaeKHUCIbli ra3, aMMHaK, ranieHast U3BECTh, HeralleHas: H3BECTb, 2
MTUTHEBASI COZA U JIPYTHX): HA3bIBATH M COCTABIATH (POPMYITBI XMMUUECKUX BEIECTB, ONPEACIATH IIPHHAIIEKHOCTh
K KJaccy.
HcTouHnKH XUMUYECKOi HHpOopMannH (CpeacTB MaccoBOr mHpopManuu, cetb MuTepHeT U npyrue). [lonck
rHPOPMAIIH TI0 Ha3BAHUAM, HICHTH(PHKATOPAM, CTPYKTYPHBIM (opMyliaM
Tema 3.2. Qusuxo- | OcHOBHOe coep:kaHue 8 OK 01
XUMHYECKHE TeopeTuueckoe o0yyeHne 6 OK 02
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CBOIiCTBa
HEOpraHUYECKUX
BEIIECTB

Meramibl. O6HII/IG q)HBI/I‘IECKHe 1 XUMHYECKHE CBOMCTBA MeTailoB. CIIocoObI OJTyUCHUA. 3HaYeHHE METAIIOB U
HEMCTAJJIOB B IIPUPOJC U KUSHCACATCILHOCTU YCJIOBCKA U OPraHn3MOB. KOppOSI/Iﬂ MCTAJIJIOB: BUIBI KOPPO3UH,
CIIOCOOBI 3alIUThl MCTAJIJIOB OT KOPPO3UU

Hewmeramier, O6mme pusnyeckue 1 XUMHICCKAE CBOMCTBA HEMETAIOB. THUIIHMYHBIC CBOICTBA HeMeTaIIoB [V—
VII rpymm. Knaccudukaiis 1 HOMEHKIIATypa COSTUHCHNH HeMeTaIIoB. KpyroBopoThl OMOTCHHBIX 3JIEMCHTOB B
TIPUPOJIE

XUMHUECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPraHUYCCKHX BCUICCTB (OKCI/IJIOB, TUAPOKCHUI0B, KUCJIOT, conent u
Z[p) 3aKOHOMepHOCTI/I B U3MECHEHUH CBOWMCTB IPOCTHIX BEHICCTB, BOOAOPOIHBIX COG}II/IHGHI/Iﬁ, BBICHINX OKCH/JIOB 1
TUJAPOKCHUI0B

HpaKaneCKne 3aHATHUSA

CocraBiieHue ypaBHEHUM XUMHYECKUX PEAKIMH C y9aCTHEM MPOCTHIX M CI0KHBIX HEOPIaHWYECKUX BEILIECTB:
METAJJIOB ¥ HEMETAJJIOB; OKCHJIOB METAJLIOB, HEMETAJIOB 1 aM(OTEPHBIX JIEMEHTOB; HEOPIaHUYECKUX KHCIIOT,
OCHOBaHUH 1 aM(OTEpHBIX THAPOKCHUIIOB; HEOPTaHMYECKUX COJEH, XapaKTepH3YIOLINX X CBOMCTBA.

PemnieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3a/1laHUI Ha CBOMCTBA, COCTaB, MOJIydeHHE U Oe30macHoe
UCII0JIh30BaHNE BAYKHEHIIINX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHUECKO JIeITeIbHOCTH YeJIOBEKa

IK 2.1.
IK 5.3.

Tema 3.3.
Wnentudukarus
HEOPTraHUYECCKHUX
BEILIECTB

OcHOBHOE COACPKaHuEC

JlaGopaTopHble 3aHATHS

JlabopatopHas pabora «aeHTuhUKAIHS HEOPTaHHUSCKUX BEIIESCTBY.

Perrierue SKCIIepUMEHTABHBIX 337144 10 XUMUYECKAM CBOMCTBAM METAIUIOB M HEMETAIIIOB, TT0 PACTIO3HABAHUIO H
HOJTYyYICHHIO COCIMHEHUI METAIIIIOB U HEMETAJIIOB.

W nenTuduKaIms HeOPraHMIECKUX BEIIECTB C MCIOTb30BAHUEM UX (H3UKO-XHMHUCCKHX CBOMCTB, XapaKTEePHBIX
KaueCTBEHHBIX peaknuii. KauecTBeHHbIC peakinuu Ha CyabdaT-, KapOOHAT- ¥ XJIOPH/I-aHHOHBI, HA KATHOH aMMOHHSI

KonTpoasnas
padora 2

CBoiicTBa HEOPraHUYECKUX BEILECTB

OK 01
OK 02
OK 04

Pazgean 4.

CTpoeHne H CBOiicTBA OpPraHn4eCKUux BeleCcTB

24

Tema 4.1.
Knaccudukarnms,
CTpOEHHE H
HOMEHKJIaTypa
OpraHUYEeCKUX
BEILIECTB

OcHoBHOE coaepikaHue

TeopeTuyeckoe o0yueHue

[losiBneHue U pa3BUTHE OPraHUUYECKOW XUMUM KakK Hayku. [IpenMer opranndyeckoil Xumuu. MecTo 1 3HaueHue
OpraHN4eCKON XUMHHU B CHCTEME ECTECTBEHHBIX HAYK.

XUMHYECKOE CTPOECHHUE KaK MOPSAAOK COCIMHEHNSI aTOMOB B MOJIEKYJIE COTTIACHO MX BaJIeHTHOCTH. OCHOBHBIE
TIOJIOKEHUS TEOPUH XUMHUYECKOT'0 CTPOCHHUS OpraHImYecKix coeanHeHnit A.M. bytiepoBa. YriepoaHslii ckeneT
OpraHWYECKON MOJIEKYIbI. 3aBUCHMOCTD CBOIMCTB BEIIECTB OT XMMUYECKOT0 CTPOEHHA MoneKyi. Mzomepus u
H30MEpBI.

[onsTHe 0 pyHKIMOHANEHOU Tpyme. Pagukan. [IpuHIume! Kitaccupukanny OpraHmIecKuX COeTNHEHUN.
MexnyHapoaHas HOMEHKIIATypa ¥ MIPUHIUIIEI HOMEHKIATYphl OpraHndecKux coequHenni. [lonstue 06
A30TCOJIEPKAINX COCANHEHIX, ONOJOrMYeCK aKTUBHBIX BEIIECTBaxX (YrIIeBOIAX, XKHUpax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COETUHEHHUAX (MOHOMED, NOJIIMMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

HOMCHKJ'IaTypa OPTaHNYICCKUX COG,Z[I/IHGHI/Iﬁ OTJCJIBHBIX KJIaCCOB (HaCBIH_[CHHbIC, HCHACBINICHHBIC U
ApOMATHYICCKHC YTIJIICBOAOPOAbI, CIINPTHI, (1)6HOJ'IBI, aJIbACTUIbI, KCTOHEI, Kap6OHOBLI€ KHUCJIOTBI 1 ,Z[p)

OK 01
MK 2.1.
K 2.2.
I1K 5.3.
IK 5.4.
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CocTaBiieHHE MONHBIX U COKPAIIECHHBIX CTPYKTYPHBIX (POPMYIT OPraHNIEeCKUX BEUIECTB OTIEIbHBIX KJIACCOB,
WCTIONB3Ys MX HA3BAaHUS M0 CHCTEMATHYECKO U TPUBHAILHON HOMEHKJIAType (3THIICH, alleTHIEH, TIINIEepHH,
¢denon, Gpopmanbaerun, yKCycHasi KHCIIOTa, INUIMH). PacdeTs! mpocreiimieil opMyssl OpraHNdecKoi MOJIEKYJIB,
WCXOJIs U3 DIIEMEHTHOr 0 cocTana (B %)

Tema 4.2. CBoiicTBa
OpPTraHUYECKUX
COE€IUHEHNH

OcHoOBHOe coiep:KaHue

12

TeopeTndeckoe odyueHue

OU3UKO-XUMHUUECKUE CBOMCTBA OPTaHUUCCKUX COCAMHEHHUI OTIICIBHBIX KJIACCOB (OCOOCHHOCTH KITACCU(PHKAIINN U
HOMEHKJIATYPBI BHYTPH KJIacca; TOMOJIOTHICCKHUI psijT v 0011ast popmyna; u3oMepus; (pU3NUCCKUE CBOWCTBRA;
XUMHYECKUE CBOMCTBA; CITOCOOBI MOJTyUYCHHS):

— NPEACIIbHBIC YTTIEBOAOPOABI (aJ'IKaHI)I u HI/IKJ’IO&J’IK&HLI). FOpeHI/Ie METaHa KakK OJJUH N3 OCHOBHBIX UCTOYHUKOB
TCIJIa B IIPOMBIIIIJIEHHOCTHU U 6LITy. CBolicTBa MPUPOJAHBIX YTJIEBOAOPOAOB, HAXOKACHUE B IPUPOAC U
MNPUMEHCHUE AJIKAHOB,

— HEOPEACIIbHbIC (aJ'IKeHH, AJIKUHBI U aJ'IKaL[I/IeHLI) 1 apOMaTUYCCKUEC YIIIEBOAOPOAbI. FOpeHI/Ie allCTUJIICHA KaK
NCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHU JUIsI CBAPKU M PE3KH METAJIJIOB

— KHCJIOpOJICoJIep Kallie COSMHEHUs (CIUPTHI U (peHOIbI, KapOOHOBBIE KMCIIOTHI U 3(UPHI, abJIETH/Ibl 1 KETOHBI,
JKHPBI, yriieBozpl). [IpakTrieckoe MpruMeHeHHEe ITUIICHTITUKOIS, TuleprHa, peHona. [IpumeneHne
(dbopManbaerua, aleTanbIeriia, yKCyCHOW KHCIOThL. Mplla Kak COJNY BBICIIMX KapOOHOBBIX KHCIIOT. Motoniye
CBOICTBA MblIa

— a30TcoeprKalue COeMHEHNs (AMUHBI M aMHHOKHCIIOTHI, OeJIki). BbicOKOMONEKynspHbIe COSTUHCHUS
(cuHTETHYECKHE 1 OMONIOrMYeCKH-aKTUBHBIE). MOHOMeED, OJIUMep, CTPYKTYpHOE 3BeHO. [lonnmMepusaiys sTHieHa
KaK OCHOBHOE HaIlpaBJIEHUE €0 UCIIOIb30BaHMU.

I'eHeTHUECKas CBSI3b MEXK/y KJIACCAMH OPTaHUYECKUX COCITMHEHUH

HpaKaneCKne 3AHATUSA

CBoiicTBa OPraHNYECKUX COCIMHEHUI OTAENbHBIX KJIACCOB (TPHBHANIBbHASI U MEXIyHapOIHasi HOMEHKIIATYpa,
XMMHYECKHe CBOICTBA, CIIOCOOBI ITONydeHNs): IpeenbHble (aIKaHbl U UKIO0aJIKaHbl), HEMpeaelbHbIe (aJIKeHBI,
QJIKUHBI 1 aJIKaJeHbl) 1 apOMaTHIECKHE YIIIEBOJOPOBL, CIIUPTHI U (PEeHOIIBI, KAPOOHOBBIE KUCTOTHI U d(UPEL,
aJIBJETUABI U KETOHBI, aMUHBI 1 AMUHOKHCIIOTBI, BEICOKOMOJIEKYJISIPHbIE COEIMHEHHS. 3alaHNs Ha COCTaBJICHHE
ypaBHEHMI XUMHUYECKUX peakluil ¢ ydacTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHMHU MX COCTaBa M CTPOCHUS

CocTaBneHHE CXeM peakuui (B TOM YHCIIE MO MPENIOKEHHBIM IIEIOUKaM MPEBPAIICHHH), XapaKTEPU3YIOIINX
XMMHUYECKHE CBOMCTBA OPTaHUIECKUX COETUHEHHUN OTAENbHBIX KIACCOB, CIIOCOOBI MX TOMYYECHHUS U HA3BaHHUE
OpPraHMYECKUX COEAMHEHUN M0 TPUBUAIBHON MM MEXIYHAPOIHOM CHCTEMAaTUUYECKONH HOMEHKIIATYpeE.
Pemenne npakTuko-OpuEHTUPOBAHHBIX TEOPETUUECKUX 3a1aHUI Ha CBOMCTBA OPTaHUYECKUX COEIMHEHUHN
OT/IENBHBIX KIIACCOB

OK 01
OK 02
OK 04
IK 3.2
I1K 3.3.

Tema 4.3.
Wnentuduxamnms
OpraHUYEeCKUX
BEILIECTB, UX
3HAYEHHUE U
MIPUMEHEHHE B
OBITOBOH U

OcHoBHOe coaepikaHue

TeopeTnueckoe o0yueHue

Broopranmyeckne coeaunenus. [Ipumenenne u 6noiorndeckasi ponp yriaeBonos. OKHCIEHHE yriIeBOI0B —
HCTOYHHK YHEPTHH JKMUBBIX OpraHn3MoB. O01acTy MprMEHEHUst aMHHOKUCIIOT. [IpeBpareHns OeNKoB MUK B
opranm3Mme. buomnornueckue Qyukmm 6enkoB. bruonorndeckue QyHKIwH KUPoB. Polk opraHmdeckoil XUMUH B
penreHn# mpobIeM MUIEeBorH 6e30MacHOCTH

Poms OpFaHI/I‘IeCK()ﬁ XMMHU B pCIICHNUN HpO6J’I€M BHCPFCTI/I‘ICCKOI\/‘I 6630HaCHOCTI/I, B Pa3BUTHUN MCIANIUHBI,

OK 01
OK 02
OK 04

MK 2.1.
MK 2.2.
IK 2.3.
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HpOH3BOZ[CTB€HHOI>'I
JCATCIIBHOCTH
YCJI0OBCKa

CO3JIaHNMH HOBBIX MAaTCPUAJIOB, HOBBIX HCTOYHUKOB SHCPTHUU (aHLTepHaTI/IBHHe HCTOYHHUKHN 3Hepr1/n/1). OmnacHOCTh
BOBﬂeﬁCTBHﬂ Ha JKMBbIC OPraHn3Mbl OPTaHUYCCKUX BCUICCTB OTACIIBHBIX KIIACCOB (yFJ'IeBOZ[OpOI[BI, CIIUPTEI,
(I)CHOJ'H)I, XJIOPOPraHNvICCKUEC MPOU3BOAHBIC, aJIbACTUIbI U )lp.), CMBICJI MOKAa3aTelid NpeaACJIbHO ﬂOHYCTHMOﬁ
KOHIICHTpallun

JlaGopaTopHble 3aHATHS

JlabopatopHas pabora: “HneHTHdUKANS OPraHUYECKUX COSAMHCHUHA OTICTBHBIX KJIACCOB™

WneHTH(UKAIMS OPraHUYeCKUX COSIUHECHUH OTEBHBIX KJIACCOB (Ha MPUMEPE ajbJCTUI0B, Kpaxmaia, YKCYCHOM
KHCJIOTHI, OCJIKOB | T.I1.) C HCIOIB30BaHUEM X (PU3MKO-XUMHUCCKUX CBOMCTB M XapaKTePHBIX KAUeCTBEHHBIX
peaxiwii. Jlenatyparst Oenka npu HarpeBanuu. [[BeTHbIC peakiuu OekoB. BOZHHKHOBEHHE aHATTMTUYICCKOTO
CHTHAJIa C TOYKU 3PCHUS XUMHUUECKHUX MPOIIECCOB MPU MPOTEKAHNU KAUCCTBEHHOW PEaKIIUH, MO3BOJISFONICH
UICHTH(DUITUPOBATH MPEIOKCHHBIC OPTraHUICCKIE BEIICCTBA

KonTpoasnas
pa6ora 3

CTpyKTypa 1 CBOMCTBAa OpraHUYECKHUX BEIIECTB

Paznen 5.

Kunernueckue u TCPMOJIUHAMUICCKHEC 3AKOHOMECPHOCTH NMPOTCKAHUA XUMHUYECCKUX peammi’l

CkopocThb
XUMHWYECKHUX
peaxkuuii.
XUMHUYECKOE
paBHOBecHE

OcHOBHOE COACPKaHuEC

TeopeTn'{eCKoe Oﬁy‘leﬂl/le

NN N

CKOpOCTb peakiuy, ee 3aBUCUMOCTb OT Pa3JIMUHbIX ()aKTOPOB: PUPOBI PEarpyIOLINX BEUIECTB, KOHIICHTPAIU
pearupyroImx BeuecTB, TEMIIEPATyphl U TUIOMIAH PEAKIIMOHHOW TOBEPXHOCTHU. TeroBble 3 PeKThl XUMUUECKHUX
peaxuuii. 9K30- U SHAOTEPMHUUECKHUE, PEAKIIUU.

OOpatuMocTh peakiuii. XUMHYECKOe PABHOBECHE M €r0 CMELICHHUE MO ACUCTBUEM Pa3InuHbIX (haKTOPOB
(KOHLIEHTpaLus peareHTOB WK NPOAYKTOB pPeakluy, JaBJICHUE, TEMIIEPATypa) Ul CO3AaHHs ONTUMANIbHBIX
YCIJIOBUI NPOTEKaHUsl XUMHYECKUX ITpoueccoB. [Ipunnun Jle HlaTtense

OK 01
OK 02
IK 2.2.
IK 5.4.

HpaKaneCKne 3AHATUSA

Pemenne npakTHKO-OpUEHTHPOBAHHBIX 3aJaHU Ha aHAIN3 (PaKTOPOB, BIUSIOIINX HA H3MEHEHHE CKOPOCTH
XMMHYECKOH PEakuyH, B T.4. C HO3ULUH SKOIOrHYECKH [eIeco00pa3HOro MOBENeHHUS B OBITY U TPYIOBOIi
JEeATEIBHOCTH B LIEIISIX COXPAHEHUS CBOETO 370POBbS M OKPYIKAIOIIEH IPUPOIHOI cpebl.

Pemenne npakTuko-opueHTUPOBAHHbBIX 3aJaHUI Ha NpuMeHeHue npuHuuna Jle-Illarenbe s HaX0XKACHUS
HAIpaBJICHUS CMEIIEHHUs PAaBHOBECHSI XUMUUECKON PeakIMy U aHaIu3 (JaKTOPOB, BIHMAIOIINX Ha CMEIICHUE
XMMHUYECKOTO PAaBHOBECHS

OK 01
OK 02
IK 2.1.
K 2.2.

Pasgea 6.

PacTBOpbI

Tema 6.1.
Ilonsarue o
pactBopax

OcHoBHOe coaepikaHue

N

TeopeTuyeckoe 0dyueHune

PactBopenue kak (U3UKO-XUMUYECKHi riporiecc. PactBopbl. CrIOCOOBI PUTOTOBICHUS PACTBOPOB.
PactBoprMocTs. MaccoBast 10511 pacTBOPEHHOTO BemecTBa. CMBICI TIOKa3aTens NpeielbHO JOMYCTUMOM
KOHILICHTPALINH 1 €r0 UCIIOb30BAHHE B OIIEHKE KOOI MIECKOH 0€30MacHOCTH.

[IpaBuia 3KOIOrNYECKH 11e1ECO00Pa3HOro MOBEIEHNS B OBITY M TPYAOBOH IESTENBHOCTH B IIEISIX COXPaHEHHS
CBOETO 37I0POBbS M OKPYKAIOIIEH MPUPOAHON CPEbl; ONACHOCTh BO3ACHCTBUS Ha KUBBIE OPTaHU3MBI
OTPE/ICIIEHHBIX BEIIECTB.

Pemenne mpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JaHNH HAa PACTBOPHI, HCIOIb3YEMBbIE B OBITOBOH 1
MIPOM3BOJCTBEHHON JEATENBHOCTH YEI0BEKA

OK 01
OK 06
OK 07
IK 5.3.
IK 5.4.
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Tema 6.2. OCHOBHOE cofiep:KaHHe 2 OK 01

VcenenoBanne JlaGopaTopHble 3aHsTHS 2 OK 02

CBOMCTB pacTBOPOB [ JlaGopatopHas paGora «[IpUroTOBIEHHE PACTBOPOBY. OK 04
IMpuroroBiieHrEe PACTBOPOB 3aIaHHOM (MaccOBOM, %) KOHIICHTPAIHH (C IPAKTHKO-OPUEHTHPOBAHHBIMHE 5 IIK 3.2.
BOIIPOCAMH) U OIIPEJIETICHUE CPe/Ibl BOJHBIX PACTBOPOB. [IK 3.3.
Pemenne 3a1a4 Ha IPUrOTOBIICHHE PACTBOPOB

IIpodeccnonaJbHO-0PHEHTHPOBAHHOE Co/lep:KaHue (Coiep:KaHNe NPUKJIATHOTO MOTYJIsT)

Pazgen 7. Xumust B ObITY H IPOM3BOACTBEHHOI JeATeTbHOCTH YeJI0BeKa 6

Xumust B ObITY 1 OcHOBHOe coiep:KaHHe 6

NPOM3BOJCTBEHHON | Teopernueckoe ofyueHHe 2

ACATCIIbHOCTH Hogetimve 10CTXCHUS XMMAYECKON HAYKH U XUMUYECKON TEXHOIOrUU. Posb XMMuM B 00ecrieyeHUH

1CJIOBCKa 9KOJIOTHUECKOU, IHEPTETHYCCKOM U MUINECBOH O€30MACHOCTH, Pa3BUTHH MEIUIIMHGI. [IpaBuiia Morcka U aHaIn3a 1 OK 03
XMMHUYECKOH HH(pOpMAIMU U3 Pa3IMYHBIX HCTOYHUKOB (HaydHast M yueOHO-Hay4dHas JITepaTypa, CpecTBa OK 04
MaccoBod uH(popMalu, ceTb ViHTepHer) OK 05
IlpakTHYecKkue 3aHATHS OK 06
ITouck u aHanM3 KEHCOB O MPUMEHEHUN XUMUYECKUX BEIIECTB M TEXHOJIOTHH ¢ ydeToM OyayIei
HpO(beCCHOHaJ'IBHOﬁ JACATCIBbHOCTHU I10 TEMaM: Ba)KHEHIITHE CTPOUTEIIbHBIC MaTEPHAJIbl, KOHCTPYKIIHMOHHBIC
MaTepualibl, Kpacku, CTEKIIO, KepaMUKa, MaTepUalibl JJIsl SJIEKTPOHUKY, HAHOMATepUalibl, TEKCTUIILHBIC BOJIOKHA, 1
HCTOYHMKHU SHEPIHH, OPTraHMYECKUE 1 MUHEPAJIbHbIE yIOOPEHNU, JIEKAPCTBEHHbIE BEIIECTBA, OBITOBAS XUMMSI.
Sanra: [IpeacraBnenue pe3yabTaToB pElIeHUs KeWCoB B (hopMe MUHHU-IOKIIAA C TIPe3eHTalUCH
IIpome:xyTOUHAsI aTTeCTANMs M0 JHCHMILIMHE (324eT) 2
Bcero 68
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3. YCJIOBUSA PEAJIM3ALIUU TPOT'PAMMBI YYEBHOI'O IPEIMETA
3.1. Tpe6oBaHus K MUHUMAJbHOMY MaTePHAJbHO-TeXHHYECKOMY 00ecre4yeHHn o
Jns  peanus3anuy  IpOrpaMMbl  y4eOHOTO IpeAMeTa IIPeIyCMOTPEHBI  ClIEAYIOIINe
CIICHUAJIbHBIC ITIOMCIIICHUA KaOMHET XUMHHU U OMOJIOTHH.
OcHanienne  y4eOHBIX KaOMHETOB H  Ja0OpaTopwil  YCTaHOBJIIEHO  IPOTOKOJIOM

Metoanyeckoro coBera Qakynbreta: [Iporoxon Ne 5 ot 24.12.2025 r.

3.2. UudopmanuonHoe odecneyenue 00yueHus
[lepeuenr ucrnonb3yeMbIX y4dyeOHBIX H3naHUM, MHTEpHET-pecypcoB, IONOJHUTEIbHOU
JTUTEPaTypHI
OcHOBHbIE HCTOYHUKH
1 Pymsuruc, I'. E. Xumus : 6a3oBsiii ypoBeHs : yueOnuk / I'. E. Pymsutuc, @. I
®denpaman. — 2-e u3., crep. — Mocksa : [IpocBemenne, 2025. — 336 ¢. — ISBN 978-
5-09-121347-8. — Tekcr : 21eKTpoHHBIN // JIaHb : 3IEKTPOHHO-0MOIHOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/473036
2 Papenxwmii, A. M. Xumust : 6a30BbIl YPOBEHb : TPEHUPOBOYHBIE M IIPOBEPOYHBIC PAOOTHI :
yaeOHoe nocodue / A. M. Pagenxuii. — 2-¢ u3z., crep. — Mocksa : [IpocBenienue,
2025. — 79 c. — ISBN 978-5-09-121348-5. — TekcT : anekTpoHHbIi // JIanb :
aneKTpoHHO-O0nbmmoTeunas cuctema. — URL.: https://e.lanbook.com/book/473054
JlonoHUTe/IbHbIE HCTOYHUKHU
1 Huxonbckuii, A. b. XuMus : yaeOHUK ¥ IPAKTUKYM JIJIsl CPETHETO PO (hEeCcCHOHATBLHOTO
ob6pazoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u 101 —
Mocksa : U3natenscTBo FOpaiit, 2023. — 507 ¢. — (IIpodeccrnonansnoe oOpazoBaHume).
— ISBN 978-5-534-01209-5. — Tekcrt : anekTpoHHbI# // O0pa3oBaTenbpHas maThopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/513537
2 Xwumwus. 3aayHuK : yaeOHOe ocodue i cpeiHero npoheccuoHaaIbsHOro 00pazoBanus /
10. A. JleGenes [u np.] ; mox obmieit penaknueii I'. H. ®daneeBa. — Mockaa :
WznarensctBo FOpaiit, 2023. — 236 c. — (IIpodeccnonansHoe o6pazoBanue). — ISBN
978-5-9916-7786-8. — Tekcr : anexkrpoHHslii // O6pazoBarenbHas miaatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/513091
JIEKTPOHHBIE Pecypcehl

1 FOCY,I[apCTBCHHaH O6pa30BaTeJ'IBHa$I HJ'IaT(I)OpMa «Poccuiickas QJICKTPOHHAA HIKOJa». -

URL.: https://resh.edu.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOTI'O

INPEJIMETA

KoHTposb 1 OlleHKa pe3y/lbTaTOB OCBOSHHS y4eOHOTO MpeaMeTa PacKphIBAIOTCS depe3

JTMCUMIUIMHAPHBIE Pe3yNbTaThl, HApaBJIeHHbIE Ha (popMHUpOBaHUE OOIINX U MPO(PECCHOHATHHBIX

KOMIIETEHIIUH 110 pa3jienaM U TeMaM CoJepXaHus yueOHOro Marepuaia.

Ne OK/IIK | Monyas/Pa3znen/Te| PesyabraT 00yuenus THUNbI OLeHOYHBIX MePONIPUATHI
Ma
I OcHOBHOE coiep:KaHHe
1 Paznen 1. OcHoBbl | DoOpMyJIHPOBATH
CTPOeHUS 0a3oBble MOHATHS U
BeIleCTBA 3aKOHBI XUMMH
1.1 |OKO01 Crpoenue atomoB  |CocraBnats xumudeckue |1. Tect «CTpoeHne aToMOB XUMHUYECKUX
XUMHUYECKHUX (hopMyJIbI COCTMHCHHUN B | 3JICMEHTOB U MPHPOJa XUMHUCCKON CBSI3UY.
3JIEMEHTOB 1 COOTBETCTBHH CO 2. 3aaun Ha COCTABJICHHE XUMUIECKUX (hopMy
rnpupona CTEIIEHBIO OKUCJICHUS JIBYXaTOMHBIX COCMHEHUH (OKCHUIOB,
XUMHUYECKOH CBS3M | XUMHYECKHX 3JIEMEHTOB, | Cyib(UI0B, THAPUIOB U T.I1.).
HUCXOS U3 BAJICHTHOCTH M | 3. 3aJaHus Ha UCIOJIb30BaHUE XUMHUYECKO
3JEKTPOOTPULATENBHOCTH |CHUMBOJIMKY M HA3BAaHUM COETMHEHUM 110
HOMEHKJIAType MEXIYHAPOIHOTO COK3a
TEOPETUUECKON U IIPUKIIAJIHON XUMUH U
Tpl/IBI/IaJ'[I)HI)IX HaSBaHI/Iﬁ JUIA COCTAaBJICHUA
XUMUYECKUX (DOPMYIT IByXaTOMHBIX COSIMHECHHIA
(okcHI0B, CYNb(GHUIOB, TUAPUAOB U T.II.) U
JIPYTUX HEOPTaHMYECKUX COCANHEHHUN
OTJICIIbHBIX KJIACCOB
1.2 |OKO01 [lepronuueckuit XapakTepu30BaTh 1. Tect «Merannudeckue / HEMETaLTYECKUE
OK 02 3aKOH ¥ TabiauIa XUMHYECKHE JIEMEHTHI B | CBOMCTBA, ANEKTPOOTPUIIATEIHLHOCTD U CPOJCTBO
.. MenneneeBa |COOTBETCTBHUM C UX K 2JIEKTPOHY XMMHUYECKHX 3JIEMEHTOB B
MTOJIOKEHUEM B COOTBETCTBHE C UX AIEKTPOHHBIM CTPOCHUEM U
MEPUOANYECKON CUCTEME  [IIOJIOKEHHEM B NMEPUOAMUYECKON CUCTEME
XUMHYECKHX DJIEMEHTOB xuMuueckux snemenToB .M. Menneneesay.
J.1. MenneneeBa 2. IIpaxkTryeckue 3aaHus Ha yCTAHOBJICHUE
CBSI3UM MEX]y CTPOCHHEM aTOMOB XHMHUYIECKUX
AJIEMEHTOB U MIEPUOJMYECKUM H3MEHEHIEM
CBOIMCTB XUMHYECKHX 3JIEMEHTOB U UX
COCIMHCHUH B COOTBETCTBUU C MOJIOXKCHUEM
[lepuognueckoit cucreme.
3. [IpakTHKO-OpHUEHTHUPOBAHHBIE TEOPETUICCKIE
3a/IaHIs HA XapaKTepU3alnio XUMIIECKIX
9JIEMEHTOB: «MeTaTn4ecKue /
HEMeTaIINJeCKHe CBOMCTBA,
ANEKTPOOTPHULIATEIFHOCTh B CPOIICTBO K
3JIEKTPOHY XUMHUYIECKHX JIEMEHTOB B
COOTBETCTBHE C MX IIIEKTPOHHBIM CTPOCHUEM H
TIOJIOKECHUEM B TIEPHOINIECKON CUCTEME
xumuueckux snemeHnToB [I.U. MenneneeBay
2 Pazgen 2. Xapakrtepu3oBaTh THIIbI | KoHTpoJbLHAsK padoTa
XumMnyeckne XHMHYECKHX peaKkinuii «CTpoeHHe BeleCTBA U XMMHYECKHE
peakuun peaxkuum»
2.1 OK 01 Tumer xummdecknx | COCTaBIATh PEaKIUN 1. 3amaun Ha cocTaBIICHUE YPaBHEHUH pEaKITHiA:
OK 04 peaxiii COCAMHEHUS, PA3JIOKEHISA, |— COSIMHCHMS, 3aMEIIICHHS, PAa3TIOKCHHUS,
oOMeHa, 3aMeICHHS, oOMeHa;
OKHCIIUTEITBHO- — OKHUCIIUTEIBHO-
BOCCTAHOBUTEJILHBIC BOCCTAaHOBUTEIHHBIX PEAKINi C UCTIOIE30BaHUEM
peaxiyn METO/Ia AIIEKTPOHHOT 0 OaaHca.
2. 3aaun Ha pacyeT MacChl BEMIECTBA HITH

17




Ne OK/IIK | Monyan/Paznen/Te| PesyabraT 00yuenus THuNbI OLEeHOYHBIX MEPONIPUATHI
Ma
00BéMa
ra30B 10 U3BECTHOMY KOJMYECTBY BELIECTBA,
Macce WK 00bEMY OJTHOTO U3 YJacTBYIOIINX B
peaKIiK BEIIECTB; PacUEThI
Macchl (00bEMa, KOTMYEeCTBa BEIIECTBA)
MPOJYKTOB PEaKIH, €CIIH OJTHO U3 BEIIECTB
UMEET IIPUMeCH
2.2 Onexrponurnyeckas | CocTaBlsATh ypaBHEHUS 1. 3agaHus Ha cocTaBJIEHHE MOJICKYIISIPHBIX U
JICCOLMALHS U XUMHUYECKHUX PEaAKIHN MOHHBIX peaKnuii ¢ y9acTueM KHCIIOT,
VOHHBI 00MeH MOHHOTo 0OMeHa ¢ OCHOBaHHMH U COJIEH, yCTAHOBJICHUE N3MEHEHHS
y4JacTHeM KUCIJIOTHOCTH CPEZbI
Heopranmdeckux BeiectB |2. JlaboparopHas padora "THnbl XUMHUYECKHX
peakuuit"
3 Paznean 3. HccnenoBats cTpoenue u | KontpoinHas paGora
Ctpoenne u cBOIiCTBA «CBOMCTBA HEOPraHMYECKHUX BEIECTB)
CBOMCTBA HEOPraHu4ecKUux
HEOPraHM4YeCKHX |BeliecTB
BelIecTB
3.1 |OKO03 Knaccugukarus, Knaccudurmposatsb 1. Tect «Homenknarypa 1 Ha3BaHUe
HOMEHKJIaTypa U HEOpraHMYeCKHe BEIIeCTBa | HEOPTaHMYECKUX BEIECTB UCXO/s U3 HX
CTPOCHHE B COOTBETCTBUU C UX XUMHUYECKOU q)OpMyJ'lI)I WUJIN COCTABJICHUEC
HEOPTaHUYCCKUX CTPOCHUEM XUMHUYECKOU q)OpMyJ'lI)I UCX0oasda U3 Ha3BaHUs
BEILIECTB BELLECTBA [10 MEXIYHAPOIHOW WM TPUBUAIBHON
HOMEHKJIATYPE».
2. 3aaun Ha pacyeT MacCcOBOM TOIH (MacChl)
XUMHUYECKOT0 dJIeMeHTa (COeIMHEHUS) B
MOJIEKYJIe (CMECH).
3. [IpakTH4eckue 3aJaHus 110 Kaccu(puKanuy,
HOMEHKJIAType U XUMUYECKUM (hopMysiam
HEOPraHMUYECKUX BEIECTB PAa3IMIHBIX KIIACCOB.
4. IIpakTHyeckue 3aJaHus Ha ONpeeIcHUE
XMMHUUYECKOH aKTMBHOCTH BEILECTB B
3aBHCHUMOCTH BU/Ia XUMHYECKOH CBS3U M THIIA
KPUCTAJTIMYECKON PELIETKH
3.2 |OK04 duznko- YcraHaBnuBath 1. Tect «OcOOEHHOCTH XMMUYECKHX CBOWCTB
OK 05 XUMHYECKHE 3aBHCHUMOCTH (PU3UKO- OKCHUJIOB, KHCIIOT, OCHOBaHUii, aM()OTEPHBIX
OK 06 CBOIiCcTBa XUMHYECKHUX CBOWCTB TUIPOKCHUIOB U COJICH».
HEOPTaHUYECKUX HEOpraHMYECKUX BellecTB |2. 3aaHus Ha COCTaBJICHNE YpaBHEHUH
BEIIIECTB OT CTPOEHUSI AaTOMOB U XHUMUYECKHX PEAKLUH C yIaCTHEM MIPOCTHIX U
MOJIEKYJ, & TAKXKE THIIA CJIOXHBIX HEOPTaHWYECKUX BEIIECTB: OKCHUIOB
KPHUCTAITHUECKOH METaJJIOB, HEMETAJUIOB U aM(POTEPHBIX
pemeTkn 3JIEMEHTOB; HEOPTaHWYECKHUX KHCIIOT, OCHOBAHUI
1 aM(OTEPHBIX THAPOKCHIOB, HEOPTAHUIECKUX
COJIEH, XapaKTEpU3YyIOLINX UX CBOMCTBA U
CIIOCOOBI TIOTYICHUSI.
3. IIpakTHKO-OpHEHTHPOBAHHBIE TEOPETHIECCKUE
3aJjaHuUs Ha CBOMCTBA M MOJIydCHUE
HEOPraHMYECKHX BEIIECTB
3.3 OK 01 Wnertudukamnms Wccnenosars 1. [IpaKkTHKO-OpUEHTHPOBAHHBIC 3aJaHUS 110
OK 02 HEOPTaHUYECKUX Ka4eCTBEHHbIC PEAKIIMM | COCTaBICHHUIO XUMHUYECKUX PEAKIHi C yIacTHEM
OK 04 BEIIIECTB HEOPraHMYEeCKHX BEIIECTB |HEOPTaHMYECKNX BEIIECTB, UCIONb3YEMBIX JUIS
nX UIeHTH(HKAIHN.
2.JIabopaTopHast pabota: “Unentudukanms
HEOPTaHMYECKIX BEIIECTB”
4 Paznen 4. HccaenoBars ctpoenne u | Kontpoabhas padora
CtpoeHue u cBoiicTBa opranuyeckux |«CTpoeHHe H CBOHCTBA OPraHHYeCKHX
cBoOiicTBa BelIeCTB BelIeCTB»
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Ne OK/IIK | Monyan/Paznen/Te| PesyabraT 00yuenus THuNbI OLEeHOYHBIX MEPONIPUATHI
Ma
OpraHu4ecKux
BeIIEeCTB
4.1 OK 07 Knaccudukarus, Knaccudummpopatsb 1. 3aganust Ha cocTaBiIeHUE Ha3BaHUI
CTPOEHHUE H OpraHMYecKHe BEIlecTBA B | OPraHUYECKUX COSMHEHNH 110 TPUBHAIBHON HIIH
HOMEHKJIaTypa COOTBETCTBHH C UX MEXIYHAPOTHON CUCTEMaTHIECKOM
OpraHUYeCcKHX CTPOCHUEM HOMEHKJIaType.
BEILIECTB 2. 3apaHusl HA COCTABJICHHE TIOJHBIX U
COKpPAIIEHHBIX CTPYKTYPHBIX (hOpMYI
OpPraHWYeCcKUX BEUIECTB OTIEIbHBIX KIIACCOB.
3. 3amauu Ha onpeeneHe NpocTeniei
(hopMyITBI OpraHNYECKON MOJIEKYIIbI, UCXOJIS M3
3JIEeMEHTHOTr 0 cocTana (B %)
4.2 OK 01 CBoiicTBa YcranaBianuBaTh 1. 3agaHus Ha COCTaBJICHUE YpaBHEHUN
OK 02 OpraHUYecKHX 3aBHCHMOCTH (PU3UKO- XMMHUYECKHX PEAKIMI C yHacTHEM OpPraHW4ecKUX
OK 04 COETMHEH U XUMUYECKUX CBOMCTB BEIIECTB HA OCHOBAHUU UX COCTAaBa U CTPOCHMUSL.
OpraHM4ecKUX BeUecTB OT |2. 3alaHus Ha COCTaBJIEHHE YpaBHEHU
CTPOEHHUS MOJIEKYJI XUMUYECKUX PEAKLNN, WILTIOCTPUP YIOIIHUX
XMMHUYECKHE CBOWCTBA C YUETOM MEXaHH3MOB
IIPOTEKAHUS NaHHBIX PEAKLUI U FeHETUYECKOU
CBSI3U OPraHMYECKUX BEILECTB pa3HbIX KIIACCOB.
3. PacyerHble 3371241 10 ypaBHEHHSM PEaKIUi ¢
y4aCTUEM OPIraHNYCCKUX BEIICCTB.
4. JlabopaTopHas pabota “IIpeBpaiieHus
OpPTaHUYECKUX BEIIECTB IPU HarpeBaHUH"
4.3 OK 01 Unenrnduxanust Hccnenosats 1.IIpakTHKO-OpHEHTHPOBAaHHBIC 331aHUS 110
OK 02 OpPTaHHUYECKUX Ka4yeCTBEHHBIC PEAKIINU COCTaBJICHUIO XUMHUYECKUX PEAKLHi ¢ ydacTHeM
OK 04 BEIIIECTB, UX OpPTaHHUYECKUX OpPTaHHUYECKUX BEIIECTB, B T.4. UCIIOIB3YEMbIX
3Ha4YeHHE U COCMHEHU OTIENbHBIX | U1 UX MACHTU(UKAINH B OBITY U
NPUMCEHEHHUE B KJ1acCoB MPOMBIIIIEHHOCTH.
OBITOBOIT 1 2.JIabopatopHast pabota: “Unentudukanms
MIPOU3BOJICTBEHHOM OpPraHU4eCKUX COeTMHEHUH OT/ENIbHBIX KI1acCcoB”
JEeATEIIbHOCTH
yeJoBeKa
5 Paspean S. Xapakrepu3zoBaTb
KuneTrnueckue 1 |BJIHsIHME Pa3JIMYHBIX
TepMOAUHAMHUYECK |(aKTOpPOB Ha
ue PaBHOBecHe H CKOPOCTh
3aKOHOMEPHOCTH | XHMHMYeCKHX peaKIui
NPOTEeKAHUSA
XHMHUYeCKUX
peaxkuuit
5 OK 03 CkopocTb XapakTepu3oBaTh [IpakTHKO-OpHNEHTHPOBAHHBIE TEOPETHICCKHE
OK 04 XUMHYECKHX BIIMSIHHE KOHI[EHTPAIINN 3a/1aHMs Ha aHAMU3 (DaKTOPOB, BIMAIONINX HA
peaxnmii. pearupyromux BeIeCTB U | N3MEHEHHE CKOPOCTH XMMUYECKOH PEaKIIUH.
XUMH9ecKoe TeMIIepaTypsl Ha CKOpocTs |[IpakTHKO-OpHeHTHPOBaHHBIE 3a1aHKs HA
paBHOBeCHE XUMHUYECKHUX pPEaKLMi npuMmenenue npunuuna Jle-llarense nist
XapakTepu30BaTh HaXO0XJICHNS HATIPABJICHHS CMEIICHNS
BIIMSTHAE N3MEHEHHS PaBHOBECHS XUMHUYECKOH PEAKINN 1 aHAIIH3
KOHIICHTPAINHN BEUIECTB, | (aKTOPOB, BIUSIONINX HA CMEICHUE
peaKnuu cpensl 1 XHUMHYECKOTO PaBHOBECHS
TeMIlepaTypsl Ha
CMeEIIEHIE XUMHIECKOT0
paBHOBecHs
6 Pa3nea 6. HMccaenoBaTh HCTHHHBIE
PacTtBOpBI PacTBOPHI € 32 JaHHBIMH
XapaKTepUCTHKAMHU
6.1 OK 03 Ionsitue o Pa3nnuate ucTHHHBIE 1. 3amaun Ha IPUrOTOBJIEHUE PACTBOPOB.
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Ne OK/IIK | Monyan/Paznen/Te| PesyabraT 00yuenus THuNbI OLEeHOYHBIX MEPONIPUATHI
Ma

OK 04 pacTBOpax pacTBOpBL 2. IIpaKTHKO-OpUEHTUPOBAHHBIE PACUETHBIE
3aJjaHus Ha JIUCIIEPCHBIE CUCTEMBI,
UCTIONIb3yeMbIE B OBITOBOM M MPOM3BO/ICTBEHHOM
JIeSITeIbHOCTU YENIOBeKa

6.2 |OKO05 HUccnenoBanue Hccnenorath pusuko- JlabopaTopHas paboTa
OK 06 CBOICTB pacTBOPOB |XHUMHUYECKHE CBOWCTBA “IIpuroToBieHne pacTBOPOB”
VCTUHHBIX PacTBOPOB
1l IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJlCPKAHNE (CoAep:KaHue NPHUKJIAJIHOI0 MOLYJISA)

7 Pazpen 7. OuenuBarthb nocJjeacTus | 3amura Keiica (¢ yueTom oyayimeit
Xumus B ObITY 1 |OBITOBOH M NnpogecCHOHAIBHOM AesATeJIHLHOCTH)
NPOM3BOJACTBEHHOI | IPOU3BOICTBEHHOM
JesATeJIbHOCTH JeSITeTbHOCTH YeJI0BeKa
YeJI0BeKa ¢ Mo3NuMii

IKO0JIOTHYeCKOM
OezomacHOCTH

OK 07

Xumusi B ObITY U
IIPOU3BOACTBEHHOU
JeATENbHOCTH
YenoBeKa

O11eHUBaTh MOCIEACTBUS
OBITOBOI U
MPOU3BOACTBEHHON
JIEATEIHLHOCTH YeJIOBEKa C
MO3ULIMH DKOJIOTrMYECKOHN
0e301acHOCTH

Keiic (¢ yuerom Oynymiei npodeccnoHanbHo#
JIESITETbHOCTH)

Bo03MO>XHBIE TEMBI KEHCOB:

1. IMoremieHne KIMMaTa ¥ BEICBOOOXKIEHUE
ra30BBbIX THIPATOB CO JIHA OKEaHa.

2. Bynyune MaTepuaiisl Ui aBUa-, MalllHO- U
IpUOOPOCTPOCHHSI.

3. HoBble MaTepualbl Ui CONHEYHBIX OaTapeit.
4. JlexapcTBa Ha OCHOBE PACTUTEIbHBIX
IpenapaToB
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