MHUHUCTEPCTBO HAYKHM M BBICILELI'Q) OBPA3ZOBAHWS POCCUHACKOH GLIEPALIMHA
(hejlepaibHOe rOCyY/IapCTREHHOE ABTOHOMHOE ODPA3OBATEIRHOE YIPEHKICHHC BLICIICTO 00PAOBAHH
«CanrT-TleTepdyprekuil rocyIapcTBEHHEIH YHHBCPCHTET A2POKOCMHHECKOIO MPHOOPOCTPOEHHSY

([.'-'Et!{}-’,'lh']'ﬂ'[' CREIHEro ![pU[}JﬂECHGHHJBI‘IDFO DﬁpﬂﬂOEﬂHHH

Hﬂi@H daxynpTera CLIO, k.T.11.
. CJl [loaakon

PABOYASA ITPOTPAMMA YUEBHOI'O NPEAMETA
Xumusa
00pa3zoBaTeLHON NPOrPaMME]

13.02.13 «IxenayaTalus H O0CTVKHBAHHE JIEKTPHYECKOTO H
ICKTPOMEXAHHYCCKOr0 0B0py/10Ranus (M0 0TPacasiM)»

()oneM vuebHOTo IPe/IMEeTa. YACOR 68
Vyebuble 3aHATHA, 1aCOB 68
B T.4, J1aD0pATOPHO-NTPAKTHYECKHE 3aHATHA, YaCOB 36

Canxr-TTerepbypr — 2025



Pabouas nporpamma y4eduoro mnpejamera paspaGotaHa Ha  OCHOBC

MeepansHOTO rocy 1apCTBEHHOrO

00pazoBare/1LHOro cranaapTa 1o

CIeHANlbHOCTH  CPEAHEro INpod)ecCHOHANIBHOIO  00pa3zoBanus

DKCTyaTauus U o0CIyKUBAHHE HIEKTPHUSCKOrO U
13.02.13 DAEKTPOMEXAHHUECKOro 000y 0BaHus (110 0TpacIaM)

wad MO EROGEINE CHEYHE bR 2

& TaKke B COOTRETCTBHH ¢ Ipukazom MunoOpuaykn Poceuu ot 17.05.2012 Ne 413

«00  yTBepKIEHHHM  (eaepalbHOTO

CTaHjapTa cpeaHero oduero odpazoranus».

PACCMOTPEHA W QJOBLPEHA
[HK10B08 KOMHCCHEH
€CTECTREHHONAY HBIX JIMCLIHITIHIL ¥ (PH3HHECKOTO

BOCITMTaHHA

[Iporokon Ne 12 ot 20.06.2025
fret

lpencenarens: _ffé ./ Topbynosa O.A ./

Pazpaborunku:

roCYJapcTBCHHOrO  0DpazoBaTenbHOIO

PEKOMEHIOBAHA

MeToIHuecKM

comerom axynnrera CITO

[Iporokon Mo 8 or 23,06.2025 I.

[Tpencenarens:

7~ {leneumera C.M./

baxmetbera P.C., npenogasare:n BbICIIeH KBaTHOHKAIMOHHON 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. MACIIOPT PABOYEM IMPOT'PAMMBI YYEBHOTI'O ITPEIMETA
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 crneunanpHoctu 13.02.13 «Oxcmiyarauuss U OOCHY)KMBAaHUE JJIEKTPUUYECKOTO U

AJIEKTPOMEXAHUYECKOTO 000PY0BaHUS (II0 OTPACIISAM ).

1.2. MecTo y4eOHOro mpeaMera B CTPYKType NPOrpaMMbl NOATOTOBKH CHEIHATHCTOB
cpeIHero 3BeHa
VY4eOHplli mpenMer «XUMHS» SIBISETCS TMPEIMETOM 00IIe00pa3oBaTeIBLHOTO IUKIIA

(6a30BbIi YPOBEHB).

1.3. Ilesin 1 3aga4um y4eOHOr 0 peaMeTa, Tpe0OBaAHUS K Pe3yJbTaTaM OCBOCHHS Y4e€0OHOI0
npeaMera
1.3.1 llein yyeOHOrO0 mpeamera

Copneprkanue nporpaMmbsl yd4eOHOTO MpeaMeTa «XUMHs» HalpaBlIeHO HA JOCTHXKEHHE
CHEAYIOIIUX LETIeH:

— (opMHpOBaHHE CUCTEMbl XMMHUYECKMX 3HAHUM KaK BaKHeHIIed cocTaBistomei
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JIeKaT KJIIOUEBble IOHATHS,
(GyHJaMEHTaJIbHbIE 3aKOHBI U TEOPUU XMMUH, OCBOCHHE s3bIKAa HAYKH, YCBOCHHE U IOHHMMaHUE
CYIIIHOCTH JOCTYIHBIX 0000IEHUI MUPOBO33PEHYECKOTI0 XapaKTepa, 03HAKOMJIEHHE ¢ UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHMUS,

— (opmMHpoBaHUE U Pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMUYECKUX PEaKUUd, HEOOXOAUMBIX Ui NMPUOOPETEHUsT YMEHUH OPUEHTHPOBATHCA B MHpE
BEUIECTB M XMMMYECKMX SBJICHHUH, HMEIOIUX MECTO B IPUPOJAE, B IMPAKTUYECKOH U
IIOBCETHEBHOM JKU3HY;

— pa3BUTHE YMEHHUH U CIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
O0OBSICHEHHEM XMMHYECKOT0 3KCIIEPUMEHTa, COOI0AEHUEM MpaBuil 0€301acHOT0 OOpalleHus ¢

BCIICCTBAMH.

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

CIIO u na ocaose ®I'OC COO

Koa n ‘ IlnanupyemMble pe3yJIbTAThl OCBOCHHS AUCHUILIMHBI ‘




HanMMeHOBaHHe
(popMupyemsbIx
KOMIIeTeHIM i

Oo6mme

JAucuunauHapHbie

OK 01. Bribupats
CIIOCOOBI PEIIeHHs
3aja4

PO eCCHOHATBFHOMN
JeATENHEHOCTH
MPUMEHUTENBHO K
Ppa3IUYHbIM
KOHTEKCTaM

B yacTu Tpynosoro
BOCTIMTAHUS

- TOTOBHOCTB K TPYZY, OCO3HAHHE
LIEHHOCTH MacTepCTBa,
TPYAOIIIO0HE;

- TOTOBHOCTbH K aKTUBHOM
JIESITEITbHOCTH TEXHOIOT MICCKOMH
¥ COITMAJTLHOIN HAIPaBJICHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATH,
TUTAHUPOBATh U CAMOCTOSTEIIEHO
BBIMOJTHATH TAKYIO NEATCIHLHOCTD;
- HHTEpEeC K pa3InyHbIM chepam
npodeccuoHATBHOM
JIeSITeIIBHOCTH,

OrJiafieHNe YHUBEPCATBLHBIMH
Y4eO0HBIMH MO3HABATEIBHBIMUI
JNeHCTBUSIMU:

a) 0a3oBble JIOTHYECKHE
JelCTBUS:

- CaMOCTOSITEIILHO
(dbopmynupoBath U
aKTyaJIMI3UpOBaTh NPOOIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIIECTBEHHBIN
NPU3HAK WA OCHOBAHUS IS
CpaBHEHWUs, KacCu(UKALUU U
000011eH S ;

- OMPENENSITh LEIH
JeATENIHOCTH, 33/1aBaTh
napameTpbl ¥ KPUTEPUH UX
JOCTHYKEHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B
paccMaTpuBaeMBbIX SIBICHUSIX;

- BHOCUTh KOPPEKTUBBI B
JIeATENbHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB
LIEIISIM, OLICHUBATh PUCKH
MOCIIE/ICTBUI ICSITEbHOCTH;

- pa3BHBAaTh KPEATHBHOE
MBIIICHUE TIPU PELICHUH
JKU3HEHHBIX TIPOOIIEM

0) 6azoBbIe UcCCJIeA0BATEIbCKIE
nencTBUA:

- BIIaJICTh HABBIKAMU yIEOHO-
HCCIIEI0BATENIbCKON U MPOEKTHOM
JICATENIbHOCTH, HABBIKAMH
paspereHus mpodieM;

- BBISIBJISITH IPUYUHHO-
CIIE/ICTBEHHBIE CBSI3U U
aKTYyalU3UpOBaTh 337134y,
BEBIJIBUTATh THITOTE3Y €€
pelIeHs], HAXOAUTh APTYMEHTHI
JUTS TOKA3aTEeTbCTBA CBOMX
YVTBEpXKICHHH, 3a1aBaTh
napameTpbl U KPUTEPUHU
pelieHus;

- aHAM3WPOBATH TOTYICHHEIC B
XOZIC PEIICHNUS 3a]a9u
pe3yIABTATHI, KpUTUICCKU

- BIIAJICTh CHCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIOJIATAFOIIUE TOHATHUS
(XMMHYECKHIi 2JIEMEHT, aTOM, 3JIEKTPOHHAst 000I0UKa
aToMa, S-, p-, 0-3JIeKTpOHHBIE OpPOUTAIH aATOMOB, HOH,
MOJIEKYNa, BaJICHTHOCTb, JIEKTPOOTPULIATETHHOCTD,
CTEIIeHb OKUCIICHHUS, XUMHUYECKasl CBSI3b, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIN 00beM, YIIlepOJHbIH
cKener, (PyHKIMOHAIIbHAS TPYIINA, paIuKall,
U30MEepHsl, N30MEPhl, TOMOJIOTHUECKUH psif,
TOMOJIOTH, YITIEBOJIOPOBI, KUCIOPO- U
a30TcozepIKaIle COeJUHEHH s, ONOJIOTHYECKH
aKTHBHBIE BeUIeCTBa (YIIIEBObI, JKUPHI, OCIKH),
MOHOMED, NMOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS,
KPHCTAJUTNUECKask PEIIeTKa, THITbl XUMHYECKIX
peaximii (OKUCIUTENbHO-BOCCTAHOBUTEBHBIE, IK30-1
SHJOTEPMHUYECKHUE, PEaKIIMi HOHHOTO OOMeHa),
PacTBOp, SNEKTPOIUTHI, HEITEKTPOIHUTHI,
ANIEKTPOIUTHYECKAs TUCCOIMALIUS, OKHUCITUTEb,
BOCCTaHOBUTENb, CKOPOCTh XUMUYECKOHM peaKiny,
XMMHUYECKOE PaBHOBECHE), TEOPUH U 3aKOHBI (TEOpHUs
XMMHYECKOT0 CTPOCHMS OpTaHHueCcKuX BemecTB A.M.
Bytneposa, Teopus 3JEKTPOIUTHYECKOM
Juccouyanuy, nepuonudeckuii 3akos J. M.
MeHneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMUH,
(haxTONOrMYECKNe CBEACHHUS O CBOMCTBAX, COCTABE,
MOJIy4CHHUH U 0€30MaCHOM HCIIONb30BaHUH
BaKHEHIINX HEOPraHMYECKUX U OPTaHUYECKUX
BEILECTB B OBITY M IPAKTUIECKON JESTENBHOCTH
YeII0BEKa;

- YMETb BBIABIISITh XapaKTepHbIE IPU3HAKU U
B3aMMOCBSI3b U3yUEHHBIX TOHATHH, IPUMEHSThH
COOTBETCTBYIOIIUE MTOHATHS IIPH ONUCAHUU CTPOCHHUS
U CBOWCTB HEOPraHMYECKUX U OPTaHUYECKHUX BEIIECTB
U UX MIPEBPAILECHNH; BBIBIATH B3aUMOCBSI3b
XMUMUYECKUX 3HAHUN C MOHATUSIMU U
MPEICTABICHUSMHU IPYTUX €CTECTBCHHOHAYYHBIX
MPEMETOB;

- YMETb UCIIONB30BaTh HANMEHOBAHNS XUMUIECKHX
COEIMHEHUI MEXIYHAPOJHOTO COK03a TEOPETUUECKON
Y TIPUKJIaTHOW XMMHH U TPUBUAIIBHBIC HA3BAHUS
Ba)KHEHIINX BEIIECTB (3THIICH, alleTHIICH, TIIULEPHH,
thenon, popmanbrerna, ykCycHasi KUCIOTA, TIIHIINH,
YrapHbIi ra3, yriIeKUCIbIi Ia3, aMMHUaK, raiieHas
W3BECTh, HETAIlICHAs! N3BECTh, INTHEBAS COMA U
JIPYTUX), COCTABIATH (DOPMYITBI HEOPTaHUIECKUX U
OPraHWYECKHX BEUIECTB, YPABHEHNS XUMHIECCKIX
peakIiii, OOBSICHIT NX CMBICH; TOATBEPKIATh
XapaKTepHbIE XUMHIECKHE CBOICTBA BEIIIECTB
COOTBETCTBYIOIINMH SKCIIEPUMEHTAMH U 3aITUCIMHU
YPaBHEHHI XUMUYECKUX PEAKIINN;

- YMETh YCTaHABJIMBATH MPUHAICKHOCTh H3YdEHHBIX
HEOPraHMYECKHUX W OPraHNYECKHX BEIIECTB K
OIpeEIeHHBIM KlaccaM U TPyNIaM COeTMHEHHH,
XapaKTepHU30BaTh X COCTAB M BaXKHEHIIINE CBOWCTBA;
OIPEEIATh BUIBI XUMUYECKUX CBs3eH (KOBaJICHTHAS,
WOHHAs, METaJUTHYeCKas, BOJXOPOAHAs), TUIIBI
KPHUCTAJUTMUECKHUX PELIETOK BEIECTB;
KIacCH(UIIMPOBATh XUMHUYECKHE PEAKIHH;




OLIEHUBATh UX JIOCTOBEPHOCTH,
MPOTHO3UPOBAThH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

- YMETh IEPEHOCUTH 3HAHHS B
MO3HABATENbHYIO U
MIPaKTHYECKYI0 00IacTu
KU3HENEATENLHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS
U3 PA3HBIX PEIMETHBIX
obJiacreit;

- BLIIBUTaTh HOBBIE UIEH,
npeaIaraTh OpUrnHaIbHbIC
MOXOJIbI U PEIIEHUS;

- CIIOCOOHOCTH UX
HCIIONIB30BaHUsA B
MO3HABaTEILHON U COLMAILHOMN
paKTHKE

- c¢(hopMHpPOBATH MPEICTABICHUS: O XUMUYECKON
COCTaBJISIFOLIEH €CTECTBEHHOHAYYHOH KapTHHBI MUpA,
POJIM XUMHH B TTO3HAHWUU SIBIICHUH TIPUPOIBI, B
(hopMHpPOBaHUM MBIIIICHUS U KYJIBTYPbI THIHOCTH, €€
(hyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM 1St
pelIeHusl MPaKTHYECKNX 3a7ad U 9KOJIOTMIECKH
00OCHOBaHHOT'O OTHOLIEHUSI K CBOEMY 3/I0POBBIO H
MIPUPOJIHOM cperie;

- YMETh MPOBOJIUTH PACUETHI 10 XUMHYECKUM
(hopMynam ¥ ypaBHEHHSIM XUMHUYECKUX PEAKIHH C
UCTIOIb30BaHUEM (PU3NYECKHX BEJHYHH,
XapaKTEepPHU3YIOIINX BEIIECTBA C KOTMIECTBEHHON
CTOpPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHSI)
ra30B, KOJIMYECTBA BEIIECTBA; UCIIOIH30BaTh
CHCTEMHBIE XUMUYECKUE 3HAHUS JUTS IPUHSTHS
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYalIMsX,
CBSI3aHHBIX C BEIECTBAMH M X IPHUMEHEHHEM

OK 02. Ucnonb3oBaTh
COBpEMEHHbIE
CpEICTBa MOKCKa,
aHau3a u
UHTEPIpETAINH
uHbopmanuu u
UH(OPMAaILMOHHBIC
TEXHOJIOTHH JIJIsI
BBITIONIHEHHUS 3/1a4
npogeccuoHABHOM
JeATENbHOCTH

B o0;1acTH HEeHHOCTH HAYYHOI' 0
TO3HAHMS:

- chopMUpPOBAHHOCTH
MHUPOBO33pPEHHS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
Ppa3BUTHUA HAYKH U
OOIIECTBEHHOMN TPAKTHUKH,
OCHOBAHHOI'0 Ha JMAJIOTe
KYJBTYp, CHOCOOCTBYIOILIETO
OCO3HAHMIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM
U YUTATENbCKON KYIbTYpPbI KaKk
CPEICTBA B3aUMOJEUCTBUSA
MEKAY JTIObMH U TO3HAHUS
MHUpa;

- OCO3HAHME LIEHHOCTU Hay4yHOU
JeATENBHOCTH, TOTOBHOCTh
OCYIIIECTBIISITh IPOEKTHYIO U
HCCIIE0BATEIbCKYIO
JEATEbHOCTh MHANBUAYAIBHO U
B IpyIIIE;

OBgJjajeHne yHUBepCAIbHBIMH
Y4eOHBIMH NO3HABATEJILHBIMHI
NelCTBUSMM:

B) pa6ota ¢ nHpopManueii:

- BJIAJICTh HABBIKAMU MOTYICHHS
nH(pOpMaNNH U3 UCTOYHUKOB
pa3HBIX TUIIOB, CAMOCTOATEIHLHO
OCYIIIECTBIISTH TIOMCK, aHAJIH3,
CHCTEMaTH3alHIo0 1
MHTEPIPETANNIO HHPOPMAIN
pa3nUYHBIX BUIOB U (hopm
MIPE/ICTaBIICHUS;

- CO3/1aBaTh TEKCTHI B PA3TMIHBIX
(hopmaTax ¢ y4eToM Ha3HAUCHUS
nH(pOpManK 1 IeIeBOn
ayAUTOPUH, BEIOHpast
ONTUMAJBHYIO hopMy
TIPE/ICTAaBIICHNUS U BU3YaJIH3alnH;
- OLIEHHMBATh JJOCTOBEPHOCTH,
JETUTUMHOCTH HH(OpMaIuy, ee
COOTBETCTBHE TIPABOBBIM U
MOpPaJIbHO-3THYECKIM HOpMaM;

- ICTIONIb30BATh CPE/ICTBA

- YMETb TUIAHUPOBATH U BHIITOIHATH XUMUUECKHUI
AKCTIEPUMEHT (IPEBpAILeHNs] OPraHMYECKHUX BEIIECTB
NPY HArPEBaHUH, TTOJyYeHHE TUIICHA U U3YYEHUE ero
CBOﬁCTB, Ka4Y€CTBCHHBIC PCAKIIMN Ha aJIbJACTUBI,
KpaxmaJl, yKCYCHYIO KHCIIOTY; JieHaTypalus OelKoB
NPY HArPEBaHUH, [IBETHBIC PEaKIUU OCIIKOB;
MPOBOJIUTh PEaKIMK HOHHOTO OOMEHa, ONpeeNsTh
Cpeny BOJHBIX paCTBOPOB, KAUECTBEHHBIE PEAKIIUH HA
cynb(at-, KapOOHAT- ¥ XJIOPUA-aHUOHBI, HA KAaTHOH
aMMOHUSI; pelIaTh 3KCIEPUMEHTAIBHBIC 3aJauH 110
TemaM "Mertasuibl" 1 "HemeTtannsl'") B COOTBETCTBUM C
MIpaBUJIAMH TEXHHUKH 0€30MaCHOCTH MPU OOPAIICHUH C
BEIIIECTBAMH U JIaOOPaTOPHBIM 000pYyIOBaHUEM;
MPEICTABIATD PE3YIbTaThl XUMUYECKOT 0
SKCHEepUMEHTa B (hopMe 3aIicH ypaBHEHHUI
COOTBETCTBYIOIMX peakuuii u GopMynupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YIbTATOB;

- yMETh aHAJM3UPOBATh XUMHUYECKYIO HH(OPMALIHIO,
MOJIy4aeMYIO U3 pPa3HbIX UCTOYHUKOB (CPEICTB
MaccoBoi MH(popManuu, cetb VIHTEpHET U Ipyrue);

- BJIAJICTh OCHOBHBIMU METO/IaMH HAy4YHOT'O IO3HAHUS
BEIIECTB M XUMHUIECKHX SIBJICHHUH (HAOJII0IeHHE,
U3MEpEHUE, IKCIICPUMEHT, MOJIETIMPOBAHUE);

- YMETb MPOBOIUTH PACUETHI 10 XUMHUIECKUM
(hopMynam 1 ypaBHEHHSIM XUMHUYECKUX PEaKIUH ¢
UCIIONIb30BaHUEM (PU3NYECKHUX BEIMUHH,
XapaKTEePHU3YIOIINX BEIIECTBA C KOTMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIC YCIIOBHS)
ra3oB, KOIMYECTBA BEILIECTBA; UCIIONb30BATh
CHCTEMHBIC XMMUYECKHE 3HAHUS VISl TIPHUHATHSA
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYaIHsAX,
CBSI3aHHBIX C BEIECTBAMH M X IIPIMEHEHHEM




UHGOPMAIIMOHHBIX U

KOMM YHUKaIlHOHHBIX
TEXHOJIOTHIA B PELICHUH
KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX U
OpraHU3aIlMOHHBIX 33724 C
cobiroieHreM TpeOoBaHui
SPrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI,
pecypcochepexkeHs, MPaBoOBbIX
U 3THYECKHUX HOPM, HOPM
nH(pOpMaIMOHHOM
0€e30MacHOCTH;

- BJIaJIeTh HABBIKAMHU
pacno3HaBaHUs U 3alIUThI
uHdopmanuu, NHGOPMALMOHHON
0€e30MacHOCTH JTUUYHOCTH,

OK 04. DddexTrBHO
B3aUMOJIENICTBOBATh U
paborats B
KOJIJIEKTUBE U
KOMaH/Ie

- TOTOBHOCTBH K CAMOPa3BHUTHIO,
CaMOCTOSITEILHOCTH U
CaMOOMPE/IEIICHHUIO;

-0OBJIaJICHIE HaBBIKAMU Y4eO0HO-
HCCIEA0BATENIbCKOM, MPOEKTHON
U COIIMAJILHON JIESATEILHOCTH,
OgJiafieHNe YHUBEPCATBLHBIMH
KOMMYHMKATHBHBIMH
NeHCTBUSIMHU:

0) coBMecTHAsI eI TeJIbHOCTD.
- IOHUMATh U MCIO0JIb30BaTh
IIPEUMYILECTBa KOMAaHIHON U
WHJMBUAYaJIbHOH paboThI;

- IPUHUMATH LIETH COBMECTHOM
JeSITeTbHOCTH, OPTaHU30BBIBATH
¥ KOOPAMHUPOBATH IEHCTBUS IO
€€ JOCTIHKEHHUIO: COCTaBIIATh
IJIaH JACUCTBUI, paclpenesaTh
pov ¢ y4eTOM MHEHUM
YYaCTHUKOB 00CYXIaTh
pe3yNbTaThl COBMECTHOM paboThI;
- KOOPAUHUPOBATDH U BBHIITOTHATH
paboTy B YCIOBHAX pEasbHOTO,
BHUPTYaJIBHOTO H
KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBHS,

- OCYIIECTBJIATH TIO3UTHBHOE
CTpaTEeTHYeCKOe MOBEICHNE B
Pa3ITUYHBIX CUTYAIHsX,
TIPOSIBIIATH TBOPUECTBO U
BOOOpaxkeHue, OBITh
MHHUIIATUBHBIM

OBi1aieHNe YHUBEPCAJBHBIMH
PeryJiiTUBHBIMH AeiCTBUSIMM:
) NPUHSATHE Ce0s1 U APYTUX
J1oaen:

- MPUHAMATH MOTUBHI U
ApTYMEHTHI IPYTUX JIOACH P
aHaIN3e Pe3yIbTATOB
JIEATEIbLHOCTH,

- MPU3HABATH CBOE MPABO U
MPaBO JAPYTHUX JIOACH Ha
OIITNOKW;

- pa3BHUBaTh CIIOCOOHOCTH
TTOHUMATh MHP C TIO3HITUH
JIPYroro 4ejioBeKa;

- YMETb TUIAHUPOBATH U BHIITOIHATH XUMUUECKHUI
AKCTIEPUMEHT (IIpEBpAILEHNs] OPraHMYECKHUX BEIIECTB
NPY HArPEBaHUH, TTOJyYeHHE TUIICHA U U3YYEHUE ero
CBOMCTB, KAYECTBEHHBIE PEAKLIUU Ha aJIbJIETU/IbI,
KpaxmaJl, yKCYCHYIO KHCIIOTY; JieHaTypalus OelKoB
NPY HArPEBaHUH, [IBETHBIC PEaKIUU OCIIKOB;
MPOBOJIUTh PEaKIMK HOHHOTO OOMEHa, ONpeeNsTh
Cpeny BOJHBIX paCTBOPOB, KAUECTBEHHbBIE PEAKIH Ha
cynb(at-, KapOOHAT- ¥ XJIOPUA-aHUOHBI, HA KAaTHOH
aMMOHHS; pelIaTh SKCIEPUMEHTAIBHbIE 3a1aul [0
TemaM "Mertasuibl" 1 "HemeTtannsl'") B COOTBETCTBUM C
MIpaBUJIAMH TEXHHUKH 0€30MaCHOCTH MPU OOPAIICHUH C
BEIIIECTBAMH U JIaOOPaTOPHBIM 000pYyIOBaHUEM;
HPEICTaBIATh Pe3yAbTaThl XUMUYECKOI0
SKCHEepUMEHTa B (hopMe 3aIicH ypaBHEHHUI
COOTBETCTBYIOIIMX peakuuii u GopMynnpoBaTh
BBIBOZIBI HA OCHOBE 3THX PE3yJIbTaTOB




OK 07.
ConelicTBOBaTh
COXpaHEHHIO
OKpYKarollen cpepl,
pecypcocOepeskeHuto,
MIPUMEHSATH 3HAHUSA 00
W3MEHEHHH KIIUMaTa,
TIPHUHITUITBI
OepeKITUBOTO
TIPOU3BOJICTBA,

3¢ PEeKTUBHO
JIeIiCTBOBATH B
Ype3BBIYaNHBIX
CUTYaIIUAX

B o0sacTH 3K0JI0rHYecKoOro
BOCIIHTAHHUA:

- chopMupoOBaHHOCTH
SKOJIOTMYECKON KYJIbTYPHI,
TMIOHUMAaHUE BIIMSHUS COIMAILHO-
SKOHOMHMYECKHUX MPOIIECCOB Ha
COCTOSIHUE NIPUPOTHOH U
COLIMAJILHOM CpeJlbl, OCO3HAHUE
I00AILHOTO XapakTepa
9KOJIOTHYECKUX TPOOIIeM;

- TUITAaHUPOBaHUE U
OCYIIIECTBIICHUE JIEUCTBUH B
OKpYy:Karolien cpeaie Ha OCHOBE
3HaHUS 11eJIe YCTOWYHBOrO
Pa3BUTHS YEJIOBEUECTBA;
aKTHBHOE HETIPUSITHE IEHCTBUH,
MIPUHOCSIIMX BPEN OKpYKarolien
cpene;

- YMEHHUE MPOTHO3UPOBATH
HeOJIaronpHsITHHIE
JKOJIOTHYECKUE TOCIIEICTBUS
MpEeANPUHUMAEMBIX JIEUCTBUM,
MpeIoTBpaaTh Ux;

- pacuiMpeHue onbiTa
JIeITEILHOCTH DKOJIOTHYECKOM
HaIpPaBJIEHHOCTH;

- OBJIQ/ICHHE HABBIKAMH y4eOHO-
HCCIIE0BATEIbCKOM, IIPOEKTHOM
U COIMAILHON IEATEILHOCTH,

- c¢(hopMHpPOBATH MPEICTABICHUS: O XUMUYECKON
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpA,
POJNH XVIMHU B TIO3HAHWUH SIBJIECHUI IPUPOALI, B
(hopMHpPOBaHUM MBIIIICHUS U KYJIBTYPbI THIHOCTH, €€
(hyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM 1St
pelIeHNs MPAKTUYECKUX 3a/1a4 U SKOJIOTUYECKU
00OCHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJIHOM cperie;

- YMETh COOJIIO/IaTh MPABUIIA KOOI HIECKU
1esIecoo0pa3Horo MOBEICHUS B OBITY U TPYHIOBOM
JIESITEbHOCTHU B IIEJISIX COXPAHEHUS CBOETO 3/J0POBBS
U OKPYKaIOIEeH MPUPOAHON Cpeibl; YUUTHIBATh
OINaCHOCTh BO3JIEWCTBUS Ha KUBBIC OPIraHU3MBbI
OIpEeJIeNIEHHBIX BEIIECTB, IOHUMAask CMBICI ITOKA3aTeNs
MpeAeabHON T0MyCTUMOM KOHIIEHTPAIH




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 IVIaH U coiep:kaHue yyeOHoro npegmera XUMMUSA

HaumenoBanue Conep:xanue y4eOHOro MaTepraJa (OCHOBHOe M IPo(ecCHOHAILHO-OPUEHTHPOBAHHOE), 1a00paTOpPHbIE 1 O0beM yacos | Dopmupyemsbie
pa3aesioB U TeM NPAKTHYECKHE 3aHATHS, NPUKJIAJTHON MOIYIb KOMIIeTeHIIUH
1 2 3 4
OcHOBHOE coep:KaHne 64
Paznen 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1. OCHOBHOE coiep/KaHne 4
CrtpoeHue aToMOB Teopernueckoe o0yueHue 2
XAMUYECKUX CoBpeMeHHas MoJienb CTpoeHHs aToMa. CUMBOIMYECKUHN S3bIK XUMHUHM. XUMHUYECKUH 3JIEeMEHT. DJIeKTPOHHAs
SJIEMCHTOB U koH(puryparus aroma. Knaccudukaiys XUMHUECKHUX 3JIEMEHTOB (S-, P-, d-31eMeHThI). BajeHTHbIE 37eKTPOHBIL. )
npupona BaneHtHOCTB. DNIeKTpOHHAS NPUPOAA XUMUYECKOH CBA3H. DIIEKTPOOTPULIATEILHOCTh. BUbl XUMUUECKO! CBSI3U
XUMHYECKOH CBSI3U (kxoBajICHTHAsI, MOHHAS, METAJJIMYECKasl, BOMOPOIHAs) U CITOCOOBI e¢ 00pa30BaHMUs
IIpakTHYecKue 3aHATHS 2 OK 01
Pemienue 3a1aHuil Ha UCIIOJIB30BAHUE XUMHUYECKON CUMBOJIMKY U HA3BaHUI COEIMHEHUI 110 HOMEHKJIATYpe
MEKIYHApOJAHOTO COI03a TEOPETUUECKON U MPUKIIAJTHON XMMHUHU U TPUBUAIIbHBIX HA3BaHUM JJIs1 COCTaBIICHUS
XUMHUYECKHUX (DOPMYJT IBYXaTOMHBIX COEMHEHUH (OKCHIIOB, CYAb(QUIOB, THAPUIOB U T.I1.) ¥ APYTUX
HEOPraHUMYECKUX COEIMHEHHUN OTAEIBbHBIX KIACCOB. 2
IIpakTHyeckue 3aJaHNs HA YCTAHOBJICHUE CBSI3U MEXY CTPOCHUEM aTOMOB XUMUYECKUX DIIEMEHTOB U
NEPUOIUYECKUM U3MEHEHUEM CBOKMCTB XUMUUYECKUX DJIEMEHTOB M UX COEAMHEHUH B COOTBETCTBHUH C IIOJIOKEHUEM
Ilepuoauueckoi CUCTEMBI.
Tema 1.2. OcHOBHOe coiep:KaHHe 2
Ieprnonuueckuit IIpakTHYyecKkue 3aHATHS 2
3aKOH U Tabnuua IIepnoauueckas cucrema xumudeckux 3nemeHToB .M. MenaeneeBa. @usnueckuii cmeica llepuonnyeckoro
H.1. Menneneesa 3akoHa /[.1. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XUMHUYIECKUX IEMEHTOB, 00pa3yeMbIX UMH
IIPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUM C IIOJ0KEHHEM XUMHUUYECKOr0 dIeMeHTa B [Iepronudeckoit OK 01
cucreme. MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuonudeckoro 3akona [I.1. Menneneesa. IIpornossr .. OK 02
MenzeneeBa. OTKpBITHE HOBBIX XUMHUYECKUX DJIEMEHTOB. 2
Pemenne npakTHKO-OPHUEHTUPOBAHHBIX TEOPETUIECKUX 3aJAHUI HA XapAKTEPU3ALHMIO XUMHYECKHAX 3JIEMEHTOB
«MeTtannyecKkre / HeMeTaJUIMYeCKHe CBOWCTBA, JIEKTPOOTPHULATEIbHOCTh XUMHUYECKUX JIEMEHTOB B
COOTBETCTBHH C UX DJIEKTPOHHBIM CTPOCHUEM U IOJOKEHUEM B IIEPHOJUIECKON CUCTEME XUMUYECKHX 3IIEMEHTOB
J.1. MenneneeBa
Pa3nen 2. Xumnyeckue peakuun 10
Tema 2.1. Tunsr OcHOBHOE coliep:kaHue 4
XUMHYECKHX TeopeTuueckoe o0yueHue 2
peaximit Knaccudurkarms 1 THITBI XUMHYECKHX PEAKIMN C yIacTHEM HeOpraHWdecKux BemiecTB. CocTaBiieHne ypaBHEHUH OK 01
peaKnuii COeIMHEHNs], PA3I0KEHHS, 3aMEIICHNs, 0OMEHA, B T.4. PEAKIMH TOPEHHS, OKHCIICHHS-BOCCTAHOBIICHHS. 2

ypaBHCHI/Iﬂ OKHCIIeHHsI-BoccTaHoBIeHHs. CTeneHb okuciienus. OKUCIUTENb U BOCCTaHOBHTENb. COCTaBICHUE U
YpaBHUBAHNUEC OKUCINUTCIIbLHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOAOM BJICKTPOHHOI'O Oananca. OKHCIIUTEILHO-
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BOCCTAHOBUTCJIbHBIC PCAKIIMHN B IPUPOAEC, MPOU3BOJACTBCHHBIX IMPOLCCCAX U JKUZHCACATCIILHOCTH OPraHU3MOB

IIpakTnyeckne 3aHATHSA 2
KonmuecrBennsie oTHOmEHU B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XMMUH U PacyeThl 110 YpaBHEHHUIM
XMUMHUYECKHUX peakiuid. Mojb Kak eMHUIa KOJTMUeCcTBa BenlecTBa. MorsipHast Macca. 3aKOHBI COXPAHEHUST MacChl
1 3Hepruu. 3akoH ABoraapo. MossipHbIit 00beM ra3oB. OTHOCHTENBHAsSI TUIOTHOCTB Ta30B. PacyeTs o 2
YpaBHEHHSIM XUMHYECKHX PEaKIUil ¢ HCIONb30BaHNEM MacChl, 00beMa (HOpMallbHBIE YCIOBHS) ra30B, KOJINYECTBa
BEIIECTBA
Tema 2.2. OcHOBHOE cofiep:KaHne 4
Onexrponutuueckas | Teoperndeckoe of0ydeHne 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
JlaGopartopHas paboTa “THITbl XHMHYECKMX PEAKIIHIA”. 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 CIIOKHBIX BEUIECTB (OKCHIBI, THAPOKCHUIBI, KHCIOTHI, CONH). B3anMOCBSI3p 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
THINA KPUCTAIIIMYECKON peIleTKH. 3aBUCUMOCTh XUMHYIECKOM aKTMBHOCTH BEILIECTB OT BUAAa XUMHUECKON CBA3H U OK 02
THIIA KPUCTAJUINYECKON penteTkd. [IpuauHsl MHOroo0pasus BEmecTB
IIpakTHYecKue 3aHATUS 2 MK 1.1,
HomenknaTypa HeOpraHMYECKHUX BEIIECTB: Ha3BaHUE BEIIECTBA MCXO/I U3 X XUMHUIECKOH (OPMYIIbI HITH K 1.5.
COCTaBJICHHE XUMHUYECKOW (HOPMYJIbI HCXO/Is U3 Ha3BaHUs BellecTBa o mexayHapoanoit (MIOIMAK) umun 1K 4.3.
TpPUBUAIILHOM HOMEHKJIATYPE. K 5.1.
Pemenne npakTHIecKuxX 3aJaHMi 10 KiacCH(HUKAIMU, HOMEHKIAType H XUMUIECKUM (hopMyllaM HEOPTaHHYECKUX
BEIIECTB PA3JIMYHbIX KJIACCOB (YrapHbIH ras, yriaeKuciblil ra3, aMMHUaK, ranieHast U3BeCThb, HeTallleHas! H3BECTb, 2
MTUTHEBASI COZA U JIPYTHX): HA3bIBATH M COCTABIATH (POPMYITBI XMMUUECKUX BEIECTB, ONPEACIATH IIPHHAIIEKHOCTh
K KJaccy.
HcTounnkn XUMA9IecKoi nHpopMamu (CpeCcTB MaccoBOi nHpopManuu, cetb MHaTepHET 1 npyrue). [lomck
nHPOPMAIIH 110 Ha3BAHWUSM, HICHTU(PHKATOPAM, CTPYKTYPHBIM (opMyliaM
Tema 3.2. Qusuxo- | OcHOBHOe coiep: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 MeTaLI0B. CriocoObI MOJIy4YCHUs. 3HaYeHNE METAIIOB U
HEMCTAJJIOB B IIPUPOJC U KUSHCACATCILHOCTU YCJIOBCKA U OPraHn3MOB. KOppOSI/Iﬂ MCTAJIJIOB: BUIBI KOPPO3UH,
CIIOCOOBI 3alIUThl MCTAJIJIOB OT KOPPO3UU

Hemeramner. O6mue pusndeckrue 1 XUMHISCKAE CBOMCTBA HEMETaIoB. THnU4HbIe cBoiicTBa HeMeTayuioB [V— VII
rpym. Kiaccudukanus 1 HOMEHKIATypa COSTMHEHHUHA HeMeTauioB. KpyroBopoThl OMOTEeHHBIX AJIEMEHTOB B
TIPUPOJIE

XUMHUECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPraHUYCCKHX BCUICCTB (OKCI/IJIOB, TUAPOKCHUI0B, KUCJIOT, conent u
Z[p) 3aKOHOMepHOCTI/I B U3MCHECHHUH CBOWMCTB MPOCTBHIX BEUICCTB, BOAOPOAHBIX COGI[PIHGHPlﬁ, BBICHINX OKCHJIOB 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

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 o0yueHne

[losiBneHue 1 pa3BUTHE OPTaHUYECKON XUMUM KakK Hayku. [IpenMer oprannyeckoil xumuu. MecTo U 3HaueHue
OpraHN4eCKON XUMHHU B CHCTEME ECTECTBEHHBIX HAYK.

XUMHYECKOE CTPOECHHUE KaK MOPSAAOK COCIMHEHNSI aTOMOB B MOJIEKYJIE COTTIACHO MX BaJIeHTHOCTH. OCHOBHBIE
MTOJIOKEHUS TEOPUH XUMHUYECKOT'0 CTPOCHHUS OpTaHNYecKuX coequHeHnii A.M. byriepoBa. YriueponHslii ckener
OpraHNYECKON MOJIEKYIbI. 3aBUCUMOCTD CBOIMCTB BELIECTB OT XMMHUYECKOTO CTPOEHM MOJNeKyil. M3omepust n
H30MEpBI.

[onsTHe 0 pyHKIMOHANEHOU Tpyme. Pagukan. [IpuHIume! Kitaccupukanny OpraHmIecKuX COeTNHEHUN.
MexnyHapoaHas HOMEHKIIATypa ¥ IPUHINIIBI HOMEHKIATYphl OpraHn4ecKux coequHeHni. [lonstre 06
A30TCOJIEPKAINX COCANHEHIX, ONOJOrMIeCKH aKTUBHBIX BelecTBax (yrieBoax, KUpax, 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
ApOMAaTHYICCKHUC YTIJICBOAOPOAbI, CIINPTHI, (1)CHOJ'IBI, aJIbACTIUbl, KCTOHBI, Kap6OHOBbIC KHCJIOTBI 1 Z[p)

OK 01
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CocTaBnieHHe MONHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT OpraHMYECKUX BEIIECTB OT/ENBHBIX KIIACCOB,
WCTIONB3Ys MX HA3BaHUs M0 CUCTEMATHYECKOH M TPHBHAIBHON HOMEHKJIAType (3TUIICH, alleTHIICH, TIIMIEPYH,
¢denon, Gpopmanbaerun, yKCycHasi KHCIIOTa, INUIMH). PacdeTs! mpocreiimieil opMyssl OpraHNdecKoi MOJIEKYJIB,
WCXOJIs N3 DIIEMEHTHOT 0 cocTasa (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; TOMOJIOTHYCSCKHUI psT ¥ o01iast popmyrna; u3oMepusi; GU3NIESCKUE CBOMCTRA;
XUMHYECKHUE CBOMCTBA; CITOCOOBI OTYYCHNU):

— 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 MPpUPOJAHBIX YITIEBOAOPOAOB, HAXOKACHUE B IPUPOAC U
MNPUMEHCHUE AJIKAHOB,

— HEOPEACIIbHbIC (aJ'IKeHH, AJIKUHBI U aJ'IKaI[I/IEHI)I) 1 apOMAaTHYCCKUC YITIEBOAOPOABI. FopeHMe allCTUJICHA 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, yriieBozbl). [IpakTnieckoe mpuMeHeHHe STUIISHTITUKOIS, TineprHa, GpeHona. [Ipumenenne
(dbopManbpaerua, alneTagblIeriaa, yKCyCHONH KHCIOThL. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. Motomiye
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

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 —
HCTOYHMK SHEPTHH JKUBBIX OpraHn3MoB. O0nacTu mMpruMeHEHUsI aMUHOKHCIOT. [IpeBpamieHus 6enKoB MUy 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 BHCPFQTPI‘IeCKOﬁ 6€3OHaCHOCTI/I, B pasBUTUH MCAUIIUHBI,

OK 01
OK 02
OK 04
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HpOH3BOI[CTB€HHOI>i
JCATCIIBHOCTH
YCJI0OBCKa

CO3JIaHNMH HOBBIX MAaTCPUAJIOB, HOBBIX HCTOYHUKOB SHCPTHUU (aJ'II)TepHaTI/IBHI)Ie HCTOYHHUKHN 3Hepr1/n/1). OmnacHOCTh
BOBﬂeﬁCTBHﬂ Ha JKMBbIC OPraHn3Mbl OPTaHUYCCKUX BCUICCTB OTACIIBHBIX KIIACCOB (yFJ'IeBOZ[OpOI[BI, CIIUPTEI,
(I)CHOJ'II)I, XJIOPOPraHNvYCCKUEC MMPOU3BOJHBIC, aJIbACTUABI 1 Hp.), CMBICJI ITOKAa3aTelid NpeaCIIbHO Z[OHYCTI/IMoﬁ
KOHIICHTpallun

JlaGopaTopHble 3aHATHS

JlabopatopHas pabora: “HneHTHdUKANS OPraHUYECKUX COSAMHCHUHA OTICTBHBIX KJIACCOB™

WneHTH(UKaIM OPraHUIeCKUX COSIMHECHUN OTIEIBHBIX KIIaCCOB (Ha MPUMEpPE aJIbJICTHIOB, KpaxMana, 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 XUMHUECKHX MPOIIECCCOB MPH MPOTCKAHUU KAYECTBEHHOW PEaKIINH, ITO3BOJISIONICH
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 PAa3JIUYHBIX (JaKTOPOB: MPUPOIBI PEArHPYIOLINX BELIECTB, KOHICHTPAIIUU
pearupyroImx BeuecTB, TEMIIEPATyphl U TUIOMIAH PEAKIIMOHHOW TOBEPXHOCTHU. TeroBble 3 PeKThl XUMUUECKHUX
peaxuuii. 9K30- U SHAOTEPMHUUECKHUE, PEAKIIUU.

OOpatuMocTh peakiuii. XUMHYECKOe PABHOBECHE M €r0 CMELICHHE MO/ ACHCTBUEM PAa3JIMUHbIX (PaKTOpOB
(KOHLIEHTpaLus peareHTOB WK NPOAYKTOB pPeakluy, JaBJICHUE, TEMIIEPATypa) Ul CO3AaHHs ONTUMANIbHBIX
YCIJIOBUI NPOTEKaHUsl XUMHYECKUX ITpoueccoB. [Ipunnun Jle HlaTtense

OK 01
OK 02

HpaKaneCKne 3AHATUSA

Pemenne npakTHKO-OpUEHTHPOBAHHBIX 3aJaHU HA aHAIN3 (PaKTOPOB, BIUSIOINX HAa H3MEHEHHE CKOPOCTH
XMMHYECKOH PEakuyH, B T.4. C HO3ULUH SKOIOrHYECKH [eIeco00pa3HOro MOBENeHHUS B OBITY U TPYIOBOIi
JEeATEIBHOCTH B LIEIISIX COXPAHEHUS CBOETO 30POBbs M OKPY KAIOIIEH TPUPOTHOI Cpebl.

Pemenne npakTuko-opueHTUPOBAHHbBIX 3aJaHUI Ha NpuMeHeHue npuHuuna Jle-Illarenbe s HaX 0K ACHUS
HAIpaBJICHUS CMEIIEHHUs PAaBHOBECHSI XUMUUECKON PeakIMy U aHaIu3 (JaKTOPOB, BIHMAIOIINX Ha CMEIICHUE
XMMHUYECKOTO PAaBHOBECHS

OK 01
OK 02

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 BemiecTBa. CMBICI TIOKa3aTels MpeaeabHO JOMYCTUMOM
KOHLICHTPALINH ¥ €r0 UCITOIb30BAHHE B OIICHKE IKOJIIOTMYECKOH O€30IIacHOCTH.

[IpaBuia 3KOIOrNYECKH 11e1ECO00Pa3HOro MOBEIEHNS B OBITY M TPYAOBOH IESTENBHOCTH B IIEISIX COXPaHEHHS
CBOETO 3/I0pPOBbS U OKPYXKAOIIEH MPUPOIHON CPE/Ibl; OMTACHOCTH BO3/ICHCTBHS Ha KMBBIE OPTaHU3MBI
OTPE/ICIICHHBIX BEIIECTB.

Pemenne mpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JaHNH HAa PACTBOPHI, HCIOIb3YEMbIE B OBITOBOI 1
MIPOM3BOJCTBEHHON JEATENBHOCTH YEI0BEKA

OK 01
OK 02
OK 07
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Tema 6.2. OcHOBHOE cofiep:KkaHne 2

Hccnenosanne JlaGopaTopubie 3aHATHS 2 OK 01

CBOMCTB pacTBOPOB | JlaGopatopHas paGora «[IpUroTOBIEHHE PACTBOPOBY. OK 02
IMpuroroBiieHrEe PACTBOPOB 3aIaHHOM (MaccOBOM, %) KOHIICHTPAIHH (C IPAKTHKO-OPUEHTHPOBAHHBIMHE 5 OK 04
BOIIPOCAMH) U OIIPEJIETICHUE CPe/Ibl BOJHBIX PACTBOPOB.
Pemenne 3a1a4 Ha IPUrOTOBIICHHE PACTBOPOB

IIpodeccnonabHO-OPHEHTHPOBAHHOE Cofiep:KaHue (Colep:KaHNe NPUKJIATHOT0 MOTYJIsT)

Pazgen 7. Xumust B ObITY H IPOM3BOACTBEHHOI JeATeTbHOCTH YeJI0BeKa 6

Xumusi B ObITY U OCHOBHOE COJIep:KaHne 6

NPOM3BOJCTBEHHON | Teopernueckoe ofyueHHe 2

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

1CJIOBCKa 9KOJIOTHUECKOW, IHEPTETHYCCKOM U MUINECBOW OC30MACHOCTH, Pa3BUTHH MEIUIIMHEI. [IpaBuiia Morcka U aHajau3a 1 OK 01
XMMHUYECKOH HH(pOpMAIMU U3 Pa3IMYHBIX HCTOYHUKOB (HaydHast M yueOHO-Hay4dHas JIMTepaTypa, CpeCcTBa OK 02
MaccoBod uH(popMalu, ceTb ViHTepHer) OK 04
IIpakTHYecKue 3aHATUS OK 07
ITouck u aHanM3 KEHCOB O MPUMEHEHUN XUMUYECKUX BEIIECTB M TEXHOJIOTHH ¢ ydeToM OyayIei
npoeCCHOHANILHOM NeATELHOCTH 110 TEMaM: Ba)KHEHIIINE CTPOUTENILHBIE MaTePUalIbl, KOHCTPYKIIIOHHbIC
MaTepualibl, Kpacku, CTEKIIO, KepaMUKa, MaTepUalibl JJIsl SJIEKTPOHUKY, HAHOMATepUalibl, TEKCTUIILHBIC BOJIOKHA, 1
UCTOYHUKH SHEPTUH, OPraHUYECKUE U MUHEPaJIbHbIC YI00pEHHs, IEKAPCTBEHHBIC BELIECTBA, OBITOBAsT XUMHUSI.
Sanra: [IpeacraBnenue pe3ynbTaToB pElIeHUs KeiicoB B (hopMe MUHH-IOKIIAA C Pe3eHTalUeH
IIpoMe:kyTOUHasI aTTeCcTAlUs N0 AUCHUILINHE (3a4eT) 2
Bcero 68
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3. YCJI0OBUs PEAJIM3ALIUU TPOI'PAMMBI YYEBHOTI'O ITPE/IMETA

3.1. Tpeﬁonalmﬂ K MUHUMAJIBbHOMY MaT€PHAJIbHO-TEXHUYCCKOMY o0ecnevYeHuIo

JUia  peanu3anuu  OporpaMMbl  y4eOHOTO IIpEeAMETa IMPEAYCMOTPEHBI  CIIEIYIOIIHE

CIICIHUAJIbHBIC ITIOMCIICHUA KaOMHET XUMHHU U OMOJIOTHH.

OcHanienne  y4eOHBIX KaOMHETOB H  Ja0OpaTopwil  YCTaHOBJIIEHO  IPOTOKOJIOM

Metomudeckoro coBeta dakynbreTa: [IpoTtokon Ne 8 ot 23.06.2025 1.

3.2. UudopmanuonHoe odecneyenue 00yueHus

[lepeuenr wucnonb3yeMbIX y4yeOHBIX H3IaHUM, VHTEepHET-pecypcoB, ITONOJHUTEIbHOM

JUTEPaTyphl
OcHOBHbIE HICTOYHHKH

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

Panenikuii, A. M. Xumus : 6a30BbIi YpOBEHB : TPEHUPOBOYHBIC U TIPOBEPOYHBIC PAOOTHI :
yaeOHoe nocodue / A. M. Papgenxuii. — 2-¢ u3., 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

I[OIIOJIHP[TCJIBHLIC HCTOYHHKH

1 Huxonbckuii, A. b. XuMus : yaeOHUK B MPAKTUKYM IS CPETHETO MPOPECCHOHATBHOTO

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. — Tekcr : anekTpoHHbIH // OOpa3oBaTeabHas miaThopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/513537

Xumus. 3ajauHuK : yueOHOe mocodue Aisi cpeaHero npodeccuoHaibHoro oopazoBanus /
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 : anexTpoHHbIi // OOpa3oBarenbHas muatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/513091

JIEKTPOHHBIE Pecypcehl

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

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 | Monyan/Paznen/Tema PesyabsTaT 00yuenus THUNBI OLeHOYHBIX MePONIPUATHI
I OcHOBHOE coiep:KaHHe
1 Paznen 1. OcHoBBI ®opmMyIHpPOBaTH
CTPOEHHsI BelIeCTBA 0a3oBbIe OHATHS U
3aKOHBI XUHMHH
1.1 [ OKO01 CtpoeHue aToMOB CocraBmats xumudeckue | 1. Tect «CTpoeHne aTOMOB XUMHUECKHUX
XUMHUYECKHUX (hopMyJIbI COCTUHCHHUI B | 3JIEMEHTOB M MPHPOIA XUMHYCCKOM
3JIEMEHTOB ¥ MIPUPOAA | COOTBETCTBUU CO CBSI3I.
XUMUYECKOH CBA3H CTETEHBIO OKHCIICHUS 2. 3aJa4n Ha COCTABIIEHUE XUMHUUYECKUX
XUMHYECKHX 3JICMEHTOB, | (OPMYII JBYXaTOMHBIX COCITUHCHHI
WCXOZS U3 BAJICHTHOCTH U | (OKCHUAOB, CYIb(UI0B, THAPUIIOB U T.IL.).
AIEKTPOOTpUIIATEIBHOCTH | 3. 3a/aHusI Ha UCTIONB30BAaHUE XUMHUIECKON
CHUMBOJIMKH U Ha3BaHUH COCIMHEHUHN 11O
HOMEHKJIATYpPE MEKAYHAPOIHOIO COI03a
TEOPETUYECKON U NIPUKIIAJHON XUMHUH U
TpI/IBI/IaJ'[I)HI)IX HaSBaHI/Iﬁ JUIA COCTAaBJICHUSA
XUMHYECKHX (hOPMYII IByXaTOMHBIX
COeIMHEeH Ui (OKCHIOB, CYIb(HIOB,
THIPUIOB U T.I1.) U IPYTUX
HEOPTraHMYECKHX COCTMHEHUN OTACThHBIX
KJIaCCOB
1.2 | OKO01 [lepronuueckuii 3akoH | XapaKTepH30BaTh 1. Tect «Mertannuyeckue /
OK 02 u Tabnuna J[. 1. XMUMHYECKHE DJIEMEHTHI B | HEMETAJUIMYECKHE CBOMCTBA,
MeHeneeBa COOTBETCTBHUH C UX ANEKTPOOTPULIATENIEHOCTE M CPOJICTBO K
MTOJIOKEHUEM B ANEKTPOHY XUMHUUECKUX AJIEMEHTOB B
MIEPUOJIYECKON CUCTEME | COOTBETCTBHUE C UX IIEKTPOHHBIM
XHMHUYCCKHX 3JICMEHTOB CTPOCHHEM H MOJIOKEHUEM B
J.1. MenneneeBa NEPUOANYECKON CUCTEME XUMHUYECKUX
anemenToB J[.W. Menneneeay.
2. IIpakTryeckue 3aqaHus Ha
YCTaHOBJICHHE CBSI3U MEXKIY CTPOCHHEM
aTOMOB XMMUYCCKUX DJIEMCHTOB U
MIEPUOIIMIECKUM H3MEHEHIEM CBOHUCTB
XHMMUYECKHMX JIEMEHTOB U UX COCAUHCHUN
B COOTBETCTBHH C ITOJIOKEHHUEM
[lepuognueckoit cucreme.
3. [IpakTHKO-OpHUEHTUPOBaHHEIE
TEOpeTHIECKHe 3aJaHNs Ha
XapaKTePHU3aANNI0 XUMHUYECKIX JIEMEHTOB:
«MeTtannnueckre / HeMeTaJTHIeCKHe
CBOWCTBA, 3JIEKTPOOTPHUIIATEIEHOCTD U
CPOIICTBO K IJIEKTPOHY XUMHUIECKHAX
3JIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOSHHUEM U TIOJIOKCHHUEM B
MIEPUOTIMIECKON CHCTEME XUMHUIECKIX
sneMmeHnToB J|.U. MenneneeBay
2 Pazpnen 2. XapakTepu3oBaTh KonTtpoashas padora
XumMnyeckne THIIBI XUMHYECKUX «CTpoeHHe BeleCTBA H XUMHYECKHE
peakuuu peaxkuuit peaxkuum»
2.1 | OK 01 TuIel XUMAYECKUX CoCTaBIATh peaKkuu 1. 3amaum Ha cocTaBIICHNE YpaBHEHUIH
OK 04 peakuui COCTUHCHUS, peakuui:

pasnoXxeHus, OOMeHa,

— COCAMHCHUS, 3aMCIICHUA, PA3JIOKCHUS,
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Ne [ OK/IIK | Monyan/Paznen/Tema PesyabsTaT 00yuenuns THuNbI OLEeHOYHBIX MEPONIPUATHI
3aMeIICHNS, oOMeHa;
OKHCITUTEIHHO- — OKHCJTHTEBHO-
BOCCTaHOBUTEIIHLHBIC BOCCTaHOBUTEIHHBIX PEAKIIUH C
peaxim HCIIOJIE30BAaHIEM METO/Ia DIICKTPOHHOT O
Oananca.
2. 3aja4u Ha pacyeT Macchl BELIECTBA WU
00bEMa
ra30B [0 U3BECTHOMY KOJHUYCCTBY
BEIIIECTBA, MACCe WIN 00BEMY OJTHOTO U3
YUYACTBYIONIHMX B PEAKITUH BEIICCTR;
pacy€Tnl
Macchl (00bEMa, KOTMYECTBA BEIIECTBA)
MPOIYKTOB PEAKIIUH, €CIIA OJTHO U3
BEIIIECTB MMECT MIPUMECH
2.2 ONeKTpOIUTHYECKAS CocTaBisTh ypaBHEHUS 1. 3amanus Ha cocTaBleHHE
JTUCCOIIHAITUS U XUMHYCCKHUX PEaKIHH MOJICKYJISIPHBIX M HOHHBIX PEaKIIUH C
HMOHHBIN 00OMEeH HMOHHOr0 0OMeHa ¢ y4acTUeM KHUCJIOT, OCHOBaHUI U COJEH,
y4acTHeM YCTaHOBJICHHE U3MEHEHUS KUCIOTHOCTU
HEOPTraHMYECKHUX cpezpl
BEILIECTB 2. Jlaboparopnas padota "Twurisl
XUMHUYECKUX peakiuii”
3 Pazgen 3. Ctpoenue u | Hcciaenoats crpoenne | KonTponbHas padora
cBOIlicTBA H CBOiiCTBA «CBoIicTBa HEOPTAaHMYECKHUX BeIECTB)
HEOPraHu4ecKux HEeOpPraHu4ecKux
BeleCTB BellIeCTB
3.1 | OK 01 | Knaccudukarus, Knaccudunmposarsb 1. Tect «Homenknarypa 1 Ha3BaHUe
HOMEHKJIaTypa HEOpraHM4YECKIe HEOPTraHMYECKUX BEIIECTB UCXOMS U3 UX
CTpOEHHE BEIIECTBA B XUMHUYECKOH (DOPMYJIbI HIIH COCTABJICHHE
HEOPTraHUYECKUX COOTBETCTBHH C UX XMMHUYECKOH (POPMYJIIBI HCXOJIS U3
BEIIECTB CTpOEHHEM Ha3BaHUS BEIECTBA N0 MEXKIYHAPOIHON
WIN TPUBUAIBHONW HOMEHKIIATYpe».
2. 3ama4u Ha pacyeT MacCOBOH JTOTH
(Macchl) XMMHUYECKOTO JIeMEHTa
(coenuHeHMs) B MOJIEKYJIE (CMECH).
3. IIpaxkTryeckue 3agaHus IO
KiaccuuKalym, HOMEHKIAType U
XUMHUYECKHM (OpMYyIaM HEOpraHHYECKUX
BEIIIECTB Pa3IUYHBIX KJIACCOB.
4. IIpakTHyeckue 3aJaHNs Ha OlpeesieHne
XUMUYECKON aKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BH/Ia XUMHUIECKOU CBSI3U U
TUTIA KPUCTAJUTMIECKOH PEIICTKH
3.2 | OKO01 DU3UKO-XUMUYECKUE YcraHaBnuBaTh 1. Tect «OcoOEHHOCTH XUMHYECKHX
OK 02 CBOMCTBa 3aBHCHUMOCTH (PH3HKO- CBOMCTB OKCHJIOB, KUCJIOT, OCHOBaHUH,

HCOPraHN4CCKUX
BCIICCTB

XUMUYECKHUX CBOICTB
HEOPraHUYECKUX
BELIECTB OT CTPOECHHUS
ATOMOB U MOJICKYI, a
TaKXKe THUIA
KPUCTAJTMYECKON
peueTKu

aM(OTEPHBIX THAPOKCHUIIOB U COJIEH.

2. 3agaHus Ha COCTaBJICHUE ypaBHEHUI
XUMUYECKHX PEAKIMH C y9aCTHEM MPOCTHIX
U CJIO’KHBIX HEOPTAaHMYIECKUX BEIECTB!
OKCHJIOB METAJUIOB, HEMETAIIJIOB
aM(OTEPHBIX IIEMEHTOB; HEOPTaHNIECKUX
KHCJIOT, OCHOBAaHHMH M aM(OTEPHBIX
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Ne [ OK/IIK | Monyan/Paznen/Tema PesyabsTaT 00yuenuns THuNbI OLEeHOYHBIX MEPONIPUATHI
THIPOKCHJIOB, HEOPTAHUIECKUX COJIEH,
XapaKTEepHU3YIOLINX UX CBOMCTBA U
CIOCOOBI TOTYYEHHSI.
3. IIpaKTHKO-OpUEHTUPOBAHHBIE
TEOpETHYECKUE 3aJITaHNs HA CBOMCTBA U
TIOJTyYeHNE HEOPTaHNIECKUX BEUIECTB
3.3 | OKO01 Wnentnduxanust HUccnenoBats 1. IIpaKTHKO-OpHUEHTUPOBAHHBIE 3a1aHU
OK 02 | HeopraHM4ecKHx Ka4eCTBEHHBIE PeaKInu TI0 COCTaBJICHHIO XUMHYECKUX PEaKIni ¢
OK 04 BELIECTB HEOPraHUYECKUX Y4acTHEM HEOPTraHWYECKUX BEIIECTB,
BEILIECTB UCTIONB3YEMBIX JUTSL X UIICHTH(QUKAIHN.
2.JIabopaTopHas paboTa:
“Unentrdukanys HEOPraHUICCKUX
BEIIECTB”
4 Paznen 4. Ctpoenue u | Mcciaenoats crpoenne | KonTponbHasi padora
CBOMCTBA H CBOMCTBA «CTpoeHHe H CBOMCTBA OPraHUYeCKHX
OpraHM4ecKux OpPraHM4YecKHuX BEIIECTB | BEIIeCTB)
BENIECTB
41 | OKO01 Krnaccudukanms, Knaccudunmposarb 1. 3amaHus Ha cocTaBIeHUE Ha3BaHUN
CTpOEHHUE U OpraHM4ecKHe BEIleCTBA | OPraHUYECKHX COCIMHEHUH 110
HOMCHKJIaTypa B COOTBETCTBUU C UX TpPIBPIaJ'[I:.HOﬁ Ui Me)K}lyHapO}lHOﬁ
OPraHU4eCcKHX CTpOEHHEM CHCTEMaTHYeCKO HOMEHKJIIaType.
BEIIECTB 2. 3agaHus Ha COCTaBJIECHHUE MOMHBIX U
COKpAIEHHBIX CTPYKTYPHBIX (hOpMYI
OpPraHn4CCKUX BEIIECTB OTACIbHBIX
KJIaCCOB.
3. 3amauu Ha ompeeNneHIe MPoCTeHIIei
(hopMyIIBl OPraHUYECKOH MOJICKYJIBL,
UCXO0JIS U3 IIEMEHTHOr 0 cocTana (B %)
42 | OKO01 CBoiicTBa YcranaBiauBaTh 1. 3amanus Ha cocTaBIEHHE YpPaBHCHUN
OK 02 | opranngyeckux 3aBHCHUMOCTH (PU3UKO- XUMHYECKUX PEAKIMN C yIacTHEM
OK 04 COEIMHEHNH XUMHYECKHUX CBOWUCTB OpPTaHNYECKUX BEIIECTB Ha OCHOBAaHUU MX
OpraHM4eCcKUX BEILIECTB COCTaBa M CTPOCHUSL.
OT CTPOCHUS MOJIEKYIT 2. 3aaHus HA COCTaBJIEHUE YpaBHEHUN
XMMHUUECKUX PEaKIUi, HITFOCTPUPYIOLIUX
XMMHUYECKUE CBOHCTBA C YUETOM
MEXaHU3MOB IIPOTEKAHUS JAHHBIX PEaKIUi
U TCHETUYIECKOH CBSI3M OPraHU4eCKUX
BEILIECTB Pa3HBIX KIaCCOB.
3. PacueTHbIe 33/1a4H 110 yPaBHEHUAM
peaKuii ¢ yuacTHEM OpPTraHWYECKUX
BEILECTB.
4. JIabopatopHas pabota “IIpeBpamenus
OpPTraHNYECKUX BEIIECTB IPH HarpeBaHUH'"
43 | OK 01 Wnentudukamnms Wccnenosarts 1.IIpakTHKO-OpHEHTHPOBAaHHBIE 3a0aHUSI
OK 02 | opranmyeckux KaueCTBEHHBIC PEAKIINN IO COCTABJICHUIO XUMHUYECKIX PeaKIiii ¢
OK 04 | BemecTB, UX 3HAUCHHE | OPTaHUMYECKHUX YJacTHEM OPTaHMYECKUX BEMICCTB, B T.4.
Y TIPIMEHEHHE B COETMHEHUH OTAEIBHBIX WCTIONB3YEMBbIX TSI X UICHTH(UKAINN B
OBITOBOI U KJIaCCOB OBITY ¥ IPOMBIIITICHHOCTH.
TIPON3BOJICTBEHHOM 2.JIabopaTopHas pabota:
NEeATEIILHOCTH “UnenTrdukanys opraHIIecKuX
qeJI0BEKa COEIMHEHNN OTAEIbHBIX KJIacCOB”
5 Pazgea S. XapakTepu3oBaTh
Kunernueckue u BJIMSTHUE Pa3THYHbIX
TepMOIUHAMHUYECKHe | (haKTOPOB Ha
3aKOHOMEPHOCTH PaBHOBecHe H CKOPOCTh
NMPOTEKAHUSA XHMHYECKUX peaknui
XHMHUYECKUX
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Ne [ OK/IIK | Monyan/Paznen/Tema PesyabsTaT 00yuenuns THuNbI OLEeHOYHBIX MEPONIPUATHI
peaxkuuii

5 OK 01 CKOpOCTh XUMUYECKUX | XapaKTepHu3oBaTh IIpaxkTHKO-OpHUEHTHPOBAaHHbBIE

OK 02 | peakuuit. XuMU4eCKOE | BIMSHUE KOHILIEHTPALMU TEOPETUYECKHE 3aaHNs HA aHAIIU3
paBHOBecHe pearupyrommx BeMecTB U | (aKkTopoB, BIUSIONIMX HA H3MEHEHHE

TeMIlepaTypsl Ha CKOPOCTH XUMHYECKOW peaKiyy.

CKOPOCTh XUMHYECKUX [TpakTHKO-OpHEHTHPOBaHHBIE 3a/1aHHS Ha

peaxuuit npuMeHeHue npuHnuna Jle-Illarense ams

XapakTepu3oBaTh HaXO0XJICHUS] HAIIPABJICHHs] CMEIICHUS

BJIMSTHHE U3MEHEHUS paBHOBECHS XUMHUYECKOI peakiiy 1

KOHIIEHTpPAIMX BEIIECTB, | aHaiN3 ()aKTOPOB, BIMSIONIMX Ha

peakuu cpensl 1 CMeElIeHHE XUMHYECKOT0 PAaBHOBECHS

TeMIlepaTypsl Ha

CMeEllIeHHe XUMHYECKOT0

paBHOBeCHs

6 Pazgen 6. PacTBopbl HccaenoBarn, HCTHHHBIE
PacTBOPBI C 32JaHHBIMH
XapaKTePpHCTHKAMH
6.1 | OK 01 [Tonsitue o pacrBopax | PaznuuaTh uCTMHHBIE 1. 3agaun Ha MPUTOTOBJIEHUE PACTBOPOB.
OK 02 PacTBOpHI 2. IIpaKTHKO-OpUEHTHPOBAHHBIE

pacueTHbIe 3aJJaHNs Ha TUCIIEPCHBIC
CHCTEMBI, UCIIONb3YeMbIe B OBITOBOW M
MPOU3BOJCTBEHHON JAEATEIBHOCTH
4eJI0BeKa

6.2 | OKO0l | HccnenoBanue HccnenoBath Gpu3nko- JlabopaTopHast paboTa

OK 04 | cBoiicTB pacTBOpOB XUMHYECKHE CBOWCTBA “IIpuroToBieHne pacTBOPOB”
UCTHHHBIX PacTBOPOB

1l IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE Cofep:KaHNe (cofep:KaHie NPUKIATHOT0 MORY.JIs1)

7 Paznen 7. OueHuBaThL 3ammra Keiica (c yueTom Oyayiueii
Xumus B ObITY H NOCJIeACTBHS ObITOBOM npogeccHOHATBHOI JesATeTbHOCTH)
NPOU3BOJCTBEHHOM U NIPOU3BOJCTBEHHOMH
JAesiTeJIbHOCTH JesITeJIbHOCTH YeI0BeKa
YeJ0BeKa ¢ mo3HuIMii

IKO0JIOTHYECKOM
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B OBITY 1
TIPOU3BOJCTBEHHOU
TSI TEIIbHOCTH
YeJroBeKa

O1eHNBaTh MOCIENCTBUS
OBITOBOM 1
MIPOU3BOACTBEHHOM
NIEITENBLHOCTH YEJI0BEKA C
MO3ULINH SKOJIOTMUYECKOU
0€e30MMacHOCTH

Ketic (¢ yaerom Oynymieit
podecCHOHANBHON NeSITeTHbHOCTH)
Bo3MoxHBIE TEMBI KEHCOB:

1. [lorennenne KMMaTa 1
BBICBOOOXKJICHHE T'a30BBIX THAPATOB CO THA
OKEaHa.

2. bynymue matepuaitsl A7l aBUa-,
MAIIHHO- ¥ IPHOOPOCTPOCHUSI.

3. HoBble MaTepHabl sl COTHEYHBIX
Oarapeii.

4. JlekapcTBa Ha OCHOBE PacTHTEIbHBIX
MPenapaToB
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