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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMBI
OBIIEOBPA3OBATEJIbBHOU JUCIUIIVIMHBI «OA.12 XUMMU S

1.1 MecTo JMCHMIUVIMHBI B CTPYKTYpe OCHOBHOM NPO(ecCHOHAIbHOM
o0pa3oBaTeJIbHOM MPOIrPaMMbI

O6meo6pazoBatenbHas auciuiuinia «OJ[.12 Xumusy» aBisercss o0s3aTeabHON
4acTblo 00111e00pa30BaTENbHOTO IUKIa oOpa3oBaTenbHOU mporpammel CITIO Ha
06aze ocHOBHOTro o0miero o6OpazoBanus ¢ mnoiaydeHueM COO c  ydeTom
tpeboBanuii @OI'OC CIIO anga ykpymHEHHbIX TIpynn mnpodeccuid u
cnenuanbHocted YITIC 44.00.00 OOpa3zoBanue M neAaroru4eckue HaykKd IO
crienuanbHocTh: 44.02.02 IIpenogaBaHue B HaYaJbHbBIX KJIACCaX.

1.2 Ilean n miIaHupyembie pe3yJbTaThl OCBOCHUS JUCUMILINHBI:

eab 001meo0pa3oBaTe/IbHOM JUCHUIITIMHBI

Henp mucummumasl «OJ[.12 Xumus»: dopMupoBaHUE CHUCTEMbl XUMHYECKUX
3HAaHUM KaK BaXKHEHWIIIEH COCTABIISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUDA,
B OCHOBE KOTOPOU Jie)aT KJIIOYeBbIC MOHATHSA, (DYHIAMEHTAIIbHBIC 3aKOHBI U
TEOpUU XHMMHHU, OCBOCHHUE SI3blKa HAyKH, YCBOCHHE W MOHUMAHHE CYUIHOCTH
JOCTYIMHBIX OOOOIICHUN MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C
UCTOpUEN WX pa3BUTUS W CTAaHOBJCHHUSA, (OpPMHpPOBAHHUE U PA3BUTHE
MPEJICTABICHUN O HAy4YHbIX METOJAaX TO3HAHHWS BEIIECTB M XUMHUYECKHX
peakIuii, HeOOXOIUMBIX JJIsI TPUOOPETCHHUSI YMEHUN OPUEHTUPOBATHCS B MHUPE
BEIIECTB U XUMHUYECKUX SBJICHUHN, UMEIOIINX MECTO B IPUPOJE, B IPAKTUYECKOU
U TIOBCEJIHEBHOM IKW3HU; pa3BUTHUE YMEHUU | CIIOCOOOB JESATEIHLHOCTH,
CBSI3aHHBIX C HAOJIOJICHUEM M OOBSCHCHHEM XHMHYECKOTO JKCIEPHUMEHTA,
cOOJIF0ICHUEM TIPaBHII 0€30MacHOTO OOPAIIeHHsI C BEIIECTBAMU.

Ili1anupyemblie pe3yabTAaThl OCBOEHHUS 00111€00pa30BaTEILHOM
aucuMILIAHbI B c00TBeTcTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
PaGouas mporpamma y4eOHON AMCIUIUIMHBI HAMpaBlieHA HA pa3BUTHE OOIIMX U

npodeccuonanbabie kKomrerenimu (OK, T1K)

OK 01. BeiOupats crioco6bl perieHus 3agad mpodecCuoHaIbHON NeATeIbHOCTH
IPUMEHUTENBHO K Pa3INYHbIM KOHTEKCTaM;

OK 02. Hcrnonb3oBaTh COBPEMEHHBIE CpPEACTBA IOWUCKA, aHAIW3a W
uHTepripeTanuu  uHPOpManMM, © HWHPOPMAIMOHHBIE TEXHOJIOTHUU IS
BBINIOJIHEHUS 33124 MPO(EeCCUOHAIBHON €SI TENbHOCTH;

OK 04. DddexTnBHO B3aUMOACHCTBOBATH U pPa0OTaTh B KOJJIEKTUBE ¥ KOMAH/IC,
OK 07. CopelicTBOBaTh COXPaHEHUIO OKpYy>Karoleu cpenbl,
pecypcocOepexeHn o, MPUMEHITh 3HAHUS 00 M3MEHEHUHW KJIMMATa, TPUHIIAITHI
OepeXITMBOTO TPOM3BOJCTBA, A(MPEKTUBHO JCHCTBOBATH B YPE3BBHIYANHBIX
CUTYyalusX;

IIK 1.2. Opranu3oBbIBaTh Mpouecc 00ydyeHus: 00y4arouuxcsi B COOTBETCTBHUU C
CaHUTApPHBIMU HOPMaMU U MPABUIIAMU;



IIK 1.3. KoHTponupoBaTh U KOPPEKTUPOBATh Ipolecc OOy4YeHHs, OLICHUBATh
pe3yabTaT 00yueHHUs 00yJaromuXCs;
IIK 1.5. Beibupare u pa3pabaTeiBaTh y4eOHO-METOJUYECKUE MaTepHasbl Ha
ocHoBe PI'OC u npuMepHBIX 00pa30BaTENbHBIX IPOrpPaMM C YYETOM THIIA
oOpa3oBaTeIbHOM OpraHU3aIMKi, OCOOEHHOCTEH Kilacca/Tpynibl U OTAEIbHBIX

00y4Jaromuxcs.

Oco0oe 3HayeHue IUCUUILIMHA UMeeT npu (popmupoBanuu u pa3sutuun OK u

IK.

Koax n HanmeHoOBaHue

Ilnanupyembie pe3yJibTaTbl OCBOCHMS

(opMupyemMbIX TUCHHUILTUHBI
KOMIIEeTEH LM H OO0uue JAucuunjiuHapHbie
(mpeaMeTHbIE)

OK 01. B wactu  TpymoBoro |-  BIageTh  CHUCTEMOM

Boibupatb  crocoObl | BOCIIUTAHUS: XUMHYECKUX 3HAHUH,

pelIeHHUs 3a/lay | - TOTOBHOCTb K TPYIY, | KOTOpas BKJIIOYAET:

npodeccruoHaIbHOM OCO3HaHHE IIEHHOCTH | OCHOBOTIOJIAraromne

NEeSITETbHOCTH MacTepCTBa, MOHSTHUS (XUMHYECKUIA

IPUMEHHUTEIBHO K | TpyZoJto0ue; DIIEMEHT, aToM,

pa3ITUYHBIM - TOTOBHOCTD K aKTUBHOM | DJIEKTPOHHAs o0oJi0uKa

KOHTEKCTaM NesTeIbHOCTH aToMma, s-, p-, d-
TEXHOJIOTUYECKON U | DJIGKTPOHHBIE  OpOUTaIu
COLIMAJIbHOM aTOMOB, HOH, MOJIEKYJIa,
HAIPaBJICHHOCTH, BaJICHTHOCTb,
CIIOCOOHOCTD AIEKTPOOTPUIIATETILHOCTD,
UHUIUUPOBATH, CTETICHb OKHCJICHHSI,
IUTAHUPOBATH U | XUMHUYECKasi CBS3b, MOIIb,
CaMOCTOATEIHLHO MOJIIpHAas Macca,
BBITIONTHSATh TaKylo | MOJISIPHBIN o0BeM,
NEeSATENBHOCTD; YTIEPOIHBIN CKEJIET,
- UHTEPEC K Pa3INYHBIM | QYHKIUOHAIBHAS TPYIINa,
chepam paguKai, U30Mepusl,
npodeccruoHaIbHON H30MEDHI,
NEeATENBHOCTH, TrOMOJIOTHYECKUI pan,
OBJIAJICHUE TOMOJIOTH, YIJIEBOJOPOBI,
YHUBEpCAIbHBIMU KHCIIOpOJ- "
y4eOHBIMU a30TCOAEpIKAIINE
NI03HABaTEIbHBIMU COEJIMHEHN,
JEUCTBUSMH: OMOJIOTUYECKN  aKTUBHbIE
a) 0a30BBIE JIOTMYECKHUE | BEMIECTBA (yrneBoapl,
JEUCTBUS: XKUPBI, O€IKH), MOHOMED,
- CaMOCTOATEIIBLHO | TIOJIUMED, CTPYKTYPHOE
dbopmMyIUpoBaThH U | 3BE€HO,




AKTyaJIu3upoBaTh

npoOJemMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIUBATh
CYLIECTBEHHBIN IIPU3HAK
WIM  OCHOBAaHUSA IS
CpaBHEHUS,
KJ1acCU(pUKAIIU u
000011IeHNS,

- ONPENEIATD uenu

NEeATENbHOCTH, 3a7aBaTh
napaMeTpbl U KpPUTEPUHU
UX JIOCTUKEHUS;

BBLISIBIISTH
3aKOHOMEPHOCTH U
IPOTUBOPECUHSI B
paccMaTpuBaeMbIX
SIBJICHUSX;

- BHOCUTb KOPPEKTHUBHI B
JIEATEIILHOCTD,
OIICHHBATh COOTBETCTBHE
pe3yJIbTaTOB 1IEJISIM,
OIICHUBATh pUCKH
MMOCJIEACTBUN
JIEATSIILHOCTH;

- pa3BUBaTh KpPEATUBHOE
MBIIIJICHUE npu
pELIEHUU  KU3HEHHBIX
npooemM

0) 0a30BbIe
HCCIICIOBATEIILCKHUE
JICUCTBHUA:

- BIAJICTh HaBBIKAMH
yueOHo-
HCCIICIOBATEIILCKOM |
MIPOEKTHOMN
JIEATEIILHOCTH,
HaBBIKAMHM  pa3peIICHUs
npoOiemM;

- BBIABJISITh  NIPUYMHHO-
CIICJICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh
3a7auy, BBIJBUTaTh

BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS,
KpUCTAJTUYECKAs
penieTka, THUIIBI
XUMHUYECKUX peakun
(OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIC, IK30-
u AHIOTEPMHUUECKHUE,
peakiuu HOHHOTO
oOMeHa), pactBop,
AIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,
AIEKTPOJIUTHIECKAS
JIMCCOITUAIINS,

OKHUCITUTED,

BOCCTaHOBHTEIb, CKOPOCTh
XUMHUYECKOU peakiuu,
XUMHUUYECKOE PABHOBECHE),
TEOPUH U 3aKOHBI (TEOpHs

XUMHUYECKOTO  CTPOCHUSA
OpraHWYECKUX  BEIECTB
A.M. bytnepoBa, Teopus
AIEKTPOJIUTHIECKOMN
JMCCOLAALINH,
NEPUOANYECKUI 3aKOH
J.1. MenneneeBa, 3aKoH
COXpaHECHUS Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI A3BIK

XUMUHU, (HaKTOJIOTHUECKUE
CBEICHHUS O CBOMCTBAX,
COCTaBe, IMOJYYEHHH U
0e30macHOM
HCII0JIb30BaHUU
BAXKHEUILIAX
HEOPraHUYECKUX u
OpraHWYECKUX BELIECTB B
ObITY M  MPAKTHYECKOH
JEATEIbHOCTH YEJIOBEKA;

- YMETh BBISIBIISITh
XapaKTEepHbIE MPU3HAKU U
B3aUMOCBSI3b  HM3yUYEHHBIX
MTOHATHH, IIPUMEHSTH
COOTBETCTBYIOIIIHE




TUIIOTC3y €€ PCUICHUA,

HaXOAUTb  apryMEHThI
JUIS J0Ka3aTeIbCTBA
CBOUX YTBEPKICHUM,

3aJlaBaTh MapaMeTpbl M
KPUTEPUH pELICHUS;

- AaHAJIM3UPOBATH
NOJIyYEHHbIE B XOJe
perieHus 3a/1auu

PE3YyIbTAaThl, KDUTUYCCKU

OLICHUBATh 179
JOCTOBEPHOCTb,
IPOTHO3UPOBATH
U3MEHEHHE B  HOBBIX
YCIIOBHSIX;

- YMETh NIEPEHOCHTH
3HaHUS B
MI03HABATENIbHYIO "
NPAKTUYECKYI0 00JacTh
KHU3HEICATCITHHOCTH;

- yMeTh MHTETPHPOBATH
3HAHUS U3 Pa3HBIX

IpeAMETHBIX 00IacTel;
BBIJIBUTAaTh HOBBIC HJIEH,

npejjaraTh
OPUTHHAJIBHBIC MOIXOIbI
u peleHus;
CIIOCOOHOCTD 1709
HCITOJIL30BaHUS B
MM03HABaTCJILHOU u

COLMAJIBHOM IIPAKTUKE

MOHATUS NPU  ONUCAHUU
CTPOCHHUA 151 CBOMCTB
B3aUMOCBSI3b  M3YyYECHHBIX
IIOHATUH, [IPUMEHSATH
COOTBETCTBYIOILIHE
MOHATUS MPU  ONUCAHUU
CTPOCHHUA 151 CBOMCTB
HEOPraHUYECKUX u
OpraHWYECKUX BEIIECTB U
ux IIPEBPALLICHUN;
BBIABJISITH B3aUMOCBS3b
XUMUUYECKUX 3HAHUM ¢
MOHATUSIMHU u
MPEJCTABICHUSIMUA JPYTUX
€CTECTBEHHOHAYYHBIX
MIPEAMETOB;

- yMETh HCIOJb30BaTh
HaVMEHOBaHUs
XUMUUYECKUX COETUHECHUMN
MEKIyHApOJHOTO  COI03a
TEOPETUYECKON U
NPUKIAJHON XUMHM U
TPUBHUAJIBHBIE  Ha3BaHUS
BaKHEUIIINX BEILIECTB
(aTHIIEH, aleTUJIEH,
TJIMICPYH, deHnon,
dbopmanbaerua, yKCycHas
KHCJIOTA, TJIUIUH, YTapHbIN
ras, YrJEeKUCHIbIM  Tas,
aMMHAK, TralieHas U3BECTb,
HeralieHas U3BECTD,
MUTHEBAsE COAa U APYrHUX),

COCTaBJISTh dbopmyIbl
HEOPTaHUYECKUX U
OpPraHMYECKHX  BEIIECTB,

YpaBHEHHUS XUMHUUYECKHX
peakiuii, OOBICHIThL HUX
CMBICJT; MOJTBEPK/IaTh
XapaKTEPHbIE XUMHYECKHE
CBOICTBa BELIECTB
COOTBETCTBYIOIUMU
AKCIIEPUMEHTaMU "
3aIUCAMU YpaBHEHUU
XUMUYECKUX PEaKIUii;




- YMETh YyCTaHaBIUBATh
MPUHAJJICKHOCTh
W3YUYEHHBIX
HEOPTraHUYECKUX u
OpraHUYECKUX BEIIECTB K
OTpeNIeNICHHBIM KJIaccaM U
rpymnmnam COCIMHECHUH,
XapaKTepU30BaTh ux
COCTaB U  BaXKHEWIME
CBOWCTBA,; ONPENEIATH
BUJIBI XUMHYECKUX CBS3EH
(xoBaJeHTHAI, WOHHAs,
MeTaJlTnyecKas,
BOJIOPOIHAS), THUTIbI
KPUCTAJTUYECKUX
PEIIETOK BCILIECCTB;
KJ1accu(UIMPOBaATH
XUMHUYECKHUE PEAKIINH;

- chopMHUpOBaAThH
MpeACTaBICHUS : 0
XUMHUYECKOU
COCTAaBJIAIOIIEN
€CTECTBEHHOHAYYHOMU
KapTUHBl ~ MHUpa,  POJU
XUMUU B MO3HAHUU
SABJICHUW  OPUPOABI, B
dbopMupoBaHUHU
MBIIUIEHUSI W KYJbTYpPbI
JUYHOCTH, ee
(G YHKIIMOHATBHOM
IPAMOTHOCTH,
HE0OX0TUMOM TUTSI
pelieHuss  MPAKTUYECKHUX
3alad U AKOJIOTMYECKHU
000CHOBAHHOTO
OTHOLIEHUS K  CBOEMY
3I0POBBI0O M TNPUPOJHOU
cpexne;

- YMETh MPOBOJIUTH
pacyeTbl MO XUMHUUYECKUM
dbopmynaM U ypaBHEHUSM
XUMHUYECKUX pEaKIuil C
UCII0JIb30BaHUEM
bU3nIEeCKUX BEJINYVH,




XapaKTepU3yIOIIHNX
BELIECTBA c
KOJINYECTBEHHON CTOPOHBIL:
MAaccChl, o0BeMa
(HOpMaJibHBIE  YCJIOBHS)
ra3os, KOJIMYECTBA
BEIIECTBA; HCIIOIb30BATh
CUCTEMHBIE  XUMHYECKHE
3HAHUSL JJI1  TOPUHATHUS
pelIeHHI B KOHKPETHBIX
JKU3HEHHBIX  CUTYalUsX,
CBSI3aHHBIX C BeIllECTBAMU
U UX IPUMEHEHUEM

OK 02.

Hcnonb3oBath
COBPEMEHHbIE
cpelncTBa MOKCKa,
aHanusa U
UHTEpIIpETAIUU
uHbOpMaLIIH U
UH(POPMAILIMOHHBIE
TEXHOJIOTUH i
BBITIOJIHEHUS 3aj1a4
npo¢ecCuOHaIbHON
JesITeIbHOCTU

B oOmactu 1eHHOCTH
HAyYHOTO TTO3HAHUS

- c(hOpMUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO
pa3BHUTHS HayKH 51
00IIIeCTBEHHOM
MPaKTUKHA, OCHOBAHHOTO
Ha JAaJiore  KYJBTYP,
CITIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO
MecTa B
MOJIMKYJIBTYPHOM MHDE;
COBEPIIICHCTBOBAHUE
SI3BIKOBOM u
YUTATEITLCKOW KYJIBTYPHI
KakK cpeacTBa
B3aNMOJICCTBUSA MEXIY
JIOABMHA W MO3HAHUS

MHpA; OCO3HaHUE
LIEHHOCTH Hay4YHOU
JEATENbHOCTH
TOTOBHOCTH
OCYILIECTBIISThH
MIPOEKTHYIO 151
VICCIIEIOBATENBCKYIO
JEATETBbHOCTD
VWHJIUBUAYaJIbHO U B
rpymnmne OBJIQJICHHE

YHUBEPCAJIbHBIMU

- YMCTH IIJIAHUPOBATH H
BBITIOJIHATDH XUMHYECCKUMN

IKCTICPUMEHT
(mpeBparieHus

OPTaHUYECKUX  BEIIECTB
npu HarpeBaHUH,

IMMOJIYUCHHUC 9THUJICHA )51
HN3yUCHHUC CI'0 CBOI\/JICTB,
Ka4CCTBCHHBLIC PCAKIIMN Ha

aJbIeTUIbI, Kpaxmarl,
YKCYCHYIO KHCJIOTY;
JeHATypalus OCJIKOB TpH
HarpeBaHHH, [(BETHBIE
peakIuu OEJIKOB;
IIPOBOIUTH peaKIuu
HOHHOT'O oOMeHa,

OIIPENIETIATh CPEAY BOJHBIX
pacTBOpPOB, Ka4€CTBEHHBIC
peakuuu Ha  cyinbdart-,
KapOOHAaT- W  XJIOPHUJ-

aHWOHBI, Ha KaTUOH
aMMOHUS; pemarTh
AKCIIEPUMEHTATBHBIC

3a/1aumn o TeMaM
"MeTamibt" u
"HemeTamnbr") B
COOTBETCTBHUHU C
MpaBUIAMH TEXHUKA
0e30MmacHOCTH npu
oOpallleHuU C BEIIeCTBaAMHU
51 71a00paTOPHBIM




y4eOHBIMHU

MO3HABATEIIbHBIMHU
JIEUCTBUSIMU

B) paboTta c
uH(popMaImei:

- BIIAJICTh HaBBIKAMU

noJiyueHus uHpopmauu
U3 HCTOYHMKOB pPa3HbIX
TUIIOB, CaMOCTOSITEJILHO

OCYIIIECTBIATh  TIOUCK,
aHau3,
CUCTEMAaTHU3aIINIO u
UHTEPIPETAIUIO
uH(pOpMaILIH
pa3IMYHBIX BHUJIOB W
dbopm npeacTaBICHUS

- CO3/laBaTh TEKCTHl B
pa3nuuHBIX (opMaTax ¢
y4ETOM Ha3HAYCHUS
uHbOpMAIMK U LIETEBON
ayJUTOPHH, BBIOUpast
ONTUMaNBbHYIO  (hopmy
IpECTaBIICHUS u
BU3YaJIU3allHH;

- OLICHUBATh
JI0OCTOBEPHOCTb,
JETUTUMHOCTh
uHopManmm, ee

COOTBETCTBHE MPABOBHIM
U  MOPAIbHO-3TUYECKUM
HOpMaM;
- UCIOJIb30BATh
CpeacTBa
UH(GOPMAITMOHHBIX u
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUM B PELICHUU
KOTHUTHBHBIX,
KOMMYHHKAaTUBHBIX U
OpraHU3alMOHHBIX 33724

C COOJIFOIEHUEM
TpeOOBaHUI
SPrOHOMHKH,  TEXHHUKH

0e30IMacCHOCTH, THTHCHBI,
pecypcocOepexeHus,

000py/I0BaHUEM;
NPEACTABIATh PE3YIbTAThI
XUMHYECKOTO
JKCIIEpUMEHTa B  (opMme
3aIliCU YpaBHEHUN
COOTBETCTBYIOLIUX
peakuum 51
bopMyIUpOBATh  BBIBOJIBI
Ha OCHOBE TUX
pe3yJIbTaTOB;

- yMeThb aHaJU3UpPOBaTh
XUMHYECKYIO
uH(pOopMaIuIo,
MOJIy4aeMyl0 U3 Pa3HbIX
MCTOYHUKOB (cpencTs
MaccoBOil  MH(pOpMaINH,
ceth IHTEpHET U ApyrHe);
- BIAJETh  OCHOBHBIMU
METOIaMH HAY4YHOTO
MO3HAHUSI  BEHIECTB U
XUMHYECKUX SIBJICHUI
(nabmroieHue, M3MepeHue,
HKCIIEPUMEHT,
MOJICIMPOBAHME);  YMETh
MPOBOJAUTH PACUETHI  T10
XUMUYECKUM (opMynam u
YPaBHEHHUSIM XUMHYECKUX

peakuuii C
UCIIOJIb30BaHUEM
bu3nIecKux BEJIMYMH,
XapaKTEepU3yIOIIUX
BellleCTBa C
KOJINYECTBEHHON CTOPOHBIL:
Macchl, obobeMa
HOPMAaJIbHbBIE YCIJIOBHS)
ra3os, KOJIMYECTBA
BEILIECTBA; HCIIOJb30BaTh
CUCTEMHbIE  XUMHUUYECKHUE
3HAHUS [ TOPUHATHUS

pEIIEHU B KOHKPETHBIX
JKA3HCHHBIX  CUTYyalHUsX,
CBSI3aHHBIX C BEIIECTBAMU
Y UX IPUMEHEHUEM




IMPaBOBBIX U J3THUYCCKUX

HOPM, HOPM
UH(OPMALIMOHHON
0e30macHOCTH;
- BIIaJIETh HAaBBIKAMU
pacno3HaBaHUs u
3allUThl  MH(OpMaLUH,
UH(GOPMALIMOHHON
Oe3omacHOCTU
JUYHOCTH;
OK 04. - TOTOBHOCTb K |- yMeTh IUIAaHHPOBATH U
O¢pdextuBHO CaMOpPa3BUTHIO, BBITIOJIHATh ~ XUMHUUYECKUU
B3aUMOJICHICTBOBATh U | CAMOCTOSITEILHOCTH U | DKCIIEPUMEHT
paboraTh B | CAMOOIPEIEICHUIO; (npeBpaieHus
KOJUIEKTHBE u | OBnajgeHne  HaBBIKAMM | OPTAHUYECKUX  BEIIECTB
KOMaH/1e y4eOHO- npu HarpeBaHUH,
UCCJIeI0BAaTEIbCKOM, MOJIy4eHHE DJTUJIEHA U
MIPOCKTHOMN U | I3yYCHHE €ro CBOMCTB,
COLIMAJIEHOM KaueCTBEHHBIE pPEaKIMK Ha
NeATEIIbHOCTH, aJbJICTUIBI, Kpaxmai,
OBnaznenue YKCYCHYIO KHUCIIOTY;
YHUBEPCAIbHBIMU NeHaTypaius O€NKOB TMpu
KOMMYHUKAaTUBHBIMH HarpeBaHUH, I[BETHBIE
JIEACTBUSIMU peakuuu O€JIKOB;
0) COBMECTHAs | TPOBOUTH peakIuu
NeSATEeNHHOCTD: HOHHOTO oOMeHa,
- MOHUMATh U | OTIPENENSITh CPey BOIHBIX
UCIIOJIb30BaTh pPacTBOpPOB, KayeCTBEHHBIC
IPEUMYIIECTBA peakuuu Ha  cyibdart-,
KOMAaHTHOM U | KapOoHAaT- W  XJIOPHJI-
WHJMBHUIYaJbHON AHUOHBI, Ha KaTHOH
paboTHI; aMMOHWS,;
- TMPUHUMATH e | - pemaThb
COBMECTHOM DKCIIEPUMEHTAJIbHBIE
NEeATENIbHOCTH, 3a/1auu no  TeMam
OpPraHu30BbIBATH u | "Meramibt" u
KOOPAMHHUPOBATh "Hemeramnsr" B
NENUCTBUS o €€ | COOTBETCTBHUHU C
JOCTUKEHUIO: MpaBUiIaMU TEXHUKA
COCTaBJISATh IJ1aH | 0€30MacHOCTH npu
JEUCTBUM, paclpeesiTh | OOpalleHUH ¢ BEIeCTBaMHU
pOJIM C Y4ETOM MHEHHUU | U 1a00paTOPHBIM
YYaCTHUKOB 00CYXAaTh | 000pyA0BaHUEM,;

pe3ybTaThl COBMECTHOMU

NpCaACTaBITh PC3YyJIbTATHI




paboTHI;

- KOOpJIUHHPOBATH U
BBIMIOJHATE paboTy B
YCIOBUSIX  PEaJbHOTO,
BUPTYaJIbHOTO u
KOMOUHUPOBAHHOIO
B3aHMMOJICHCTBHS;
OCYIIECTBIISTh
MO3UTUBHOE
CTpaTeruuecKoe
MOBEJICHUE B PA3JIMUHBIX
CUTyallusiX, TMPOSBIAThH
TBOPYECTBO u
BOOOpaKeHuUe, OBITH
WHUIIUATUBHBIM
OBiazeHue
YHUBEPCAJIbHBIMU
peryJIsSTUBHBIMU
JIEUCTBUSAMU:

MP 02 r) npunsitue ceds
Y IPYTUX JIIOHECH:

- TMPUHUMATh MOTUBBHI U
apryMeHTbI IPYTUX
JIOAEH  Tpu  aHaIu3e
PE3yNIbTATOB
NEeSITENbHOCTH;

- TMpU3HABATh CBOE
IpaBO U MPaBO JAPYTHUX
JIFOJIeli Ha OIIMOKMU;

- pa3BUBaTh
CIOCOOHOCTh TTOHMMATh
MHUp C MO3ULHUU JPYroro
YyeJI0BeKa

XUMHYECKOTO
JKCIIEpUMEHTa B  (opMme
3aIliCHU YpaBHEHUU
COOTBETCTBYIOLIUX
peakuun 51
dbopMyIUpOBaTh  BBIBOJIBI
Ha OCHOBE ITUX
pe3yJIbTaToOB

OK 07.
CopelicTBOBaTh
COXPaHEHUIO
OKPY’KAIOIIEH CpEebl,
pecypcocOepeKeHHIO,
OPUMEHATh 3HaHUs 00
U3MCHEHUH KJIMMaTa,
PHHIIMITBI
OepeKIUBOTO
MIPOU3BOJICTBA,

3 PeKTUBHO

B obnactu
DKOJIOTUYECKOTO
BOCITUTAHHUSL:

- c(OpMHUPOBAaHHOCTH
DKOJIOTMYECKOMN
KYyJbTYpbl, TOHUMaHUE
BIIUSTHUSA COI[MATBHO-
HKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSTHUE
MIPUPOAHOMN 151
COLUAIBHOMN cpelpbl,

- chopMHpPOBATH
MpEeACTaBICHUSA: 0
XUMHYECKOU
COCTaBJIAIOIIEH
€CTECTBEHHOHAYYHOMN
KapTUHBl ~ MHUpa,  POJIHU
XUMHUHU B MO3HAHUU
ABJIEHUA  TOPUPOIBI, B
dbopmupoBaHuU
MBIIIJICHUST W KYJIBTYPBI
JUYHOCTH, ee




NENCTBOBATh OCO3HAaHHE TJI00ATBHOTO | PYHKIMOHAIBHOM

Ype3BbIYANHBIX xapakTepa IrPaMOTHOCTH,

CUTYyaLUsIX AKOJIOTHUECKHX HEOOXOIUMOU JUTSt
npooiem; pelIeHHs]  MPAaKTHYECKHUX
- TUIAHUPOBAHUE U |3adad H  DSKOJOTHMYECKH
OCYILIECTBIICHUE 00OCHOBAaHHOT'O
NencTBUN B | OTHOIIEHUA K  CBOEMY
OKpYXaloIIel Cpeae Ha | 3M0pOBbIO W MPUPOIHOU
OCHOBE 3HaAHHUS LIEJEH | Cpele;

YCTOWYMBOTO  Pa3BUTHSA | - YMETH coOJIro1aTh
YeJI0BCUECTBA; npaBuiIa 9KOJIOTHYECKHU
AKTUBHOEC HETPUSATHE | IIEJIECO00PA3HOTO
NEUCTBUM, TMPUHOCAIIUX | IOBEICHUSI B OBITY W
BpeX OKPYKAIOIIEH | TPYAOBOU IEITEIBHOCTHA B
cpene; LEJIIX COXPAHEHUSI CBOETO
- YMEHHUE 3I0pPOBbSl U OKpYXKarouien
MPOTHO3UPOBATh MPUPOAHOMN Cpelbl;
HeOIaronpusTHHIE YYUTBHIBATH OITaCHOCTH
DKOJIOTHUECKHE BO3/JCUCTBUS Ha JKUBBIC
MTOCJICICTBHUS OpTraHU3Mbl ONIPEAEIECHHBIX
MPEANPUHUMAEMBIX BEIIECTB, MOHUMAs CMBICII
JICUCTBUH, MOKa3aTelisli  IpeleIbHOU
MPEIOTBPAILATh HX; JIOIYCTUMOMU

- pacuupeHue ONbITa | KOHICHTPALNH!
JICSITEIbHOCTH

AKOJIOTUYECKOM

HAMPaBJICHHOCTH;

OBnageHne  HaBBIKAMU

y4eOHO-

HCCIIeN0BaTEIILCKOM,

IIPOEKTHOMN 51

COoIMaJIbHOM

JIEATEIILHOCTH;

OcBoenue coaepkanus y4eOHOW NHUCIMIUIMHBI «XHMHS» HaMpaBlICHO Ha
JNOCTH>KEHUE BCEX JINYHOCTHBIX (nanee — JIP), metanpeamerHeix (nanee — MP) u
npenMeTHbIX (manee — [IP) pe3ymbratoB 0Oy4eHHS, perIaMeHTHPOBAHHBIX
®I'OC COO u ¢ yueToM mpuUMEpHOI 00pa30BaTEIHHON MPOTPAMMON CPETHETO
obmero oopazopanus (ITOIT COO).

IIpenmeTHbIE Pe3yJIbTATHI:

1) chopMHUpOBAaHHOCTH TMPEACTABICHUM: O XUMHYECKOW COCTaBIISIONICH
€CTeCTBCHHOHAYYHON KapTHHBI MHUpA, POJIM XUMHUU B TIIO3HAHUHU SBICHUH
npupoasl, B (POPMUPOBAHUW MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€



(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOJUMOMN MJis PEIICHUS MPAKTUYECKUX
3a/1a4 U DKOJOTUYECKHM OOOCHOBAHHOTI'O OTHOIIECHHS K CBOEMY 370pPOBBIO U
NIPUPOJTHOM CpeJIE;

2) BIAJIEHHE CHUCTEMOM XMMHWYECKMX 3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAOIINE TOHATUS (XUMUUYECKUN JJIEMEHT, aToM, OJJIEKTPOHHAas
o0oJytouka aTtoma, S-, p-, O-3JCKTpOHHBIC OpPOWTAIM aTOMOB, HMOH, MOJIEKYJIa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIpHAs Macca, MOJSIPHBIM 00BEM, YIJIEPOJIHBIA CKEJNeT,
GbyHKIMOHANIbHAS TPYIINA, paJUKall, U30MEpHs, U30MEPhl, TOMOJIOTUYECKUM Psij,
TOMOJIOTH, YTJIEBOJOPOABI, KHCJIOPOJ- M a30TCOJEPKAIIUE COCIMHEHUS,
OMOJIOTMYECKA aKTHUBHBIC BellecTBa (YIJIEBOJABI, JKUPBI, O€JIKH), MOHOMED,
NOJIMMEpP,  CTPYKTYPHOE€  3BEHO,  BBICOKOMOJIEKYJISIDHBIE  COEJIMHEHMS,
KpUCTAJUTMYECKAsl peIeTKa, THUIBl XUMHYECKUX peakiuid (OKUCIUTEIbHO-
BOCCTAHOBHUTEIIbHBIC, AK30-U DHIOTEPMUUECKHE, PEaKIIMM HOHHOTO0 OOMEHa),
pacTBOp, BJEKTPOJIUTHI, HEIICKTPOIUTHI, AJIEKTPOIUTUYUECKAS] AUCCOLUALIMSA,
OKUCJIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XWMHYECKON pEAKIMH, XUMHUYECKOE
pPaBHOBECHE), TCOPUHU M 3aKOHBI (TCOPUS] XUMHUUECKOTO CTPOEHHUS OPTaHUUYECKUX
BemectB  A.M. bByTiepoBa, Teopusi AJIEKTPOJUTHUYECKON JHUCCOIMALINH,
nepuoauueckuid  3akoH J[.MI. MeHneneeBa, 3aKOH COXpPaHEHHUSI MaccChl),
3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XUMHUH, (HaKTOJIOTHYECKHUE CBEJACHUS O
CBOMCTBaX, COCTaBe, MOJYYCHHH M O€30IaCHOM HCIOJIB30BAaHWN BAXKHEHIITUX
HEOPraHWMYEeCKUX W OpPraHMYeCKHUX BEIIECTB B OBITY HW TMPAKTUYECKOM
JeSITEILHOCTH YCJIOBEKA;

3) cdopMUPOBAaHHOCT, YMEHHMH BBIABJIATH XapaKTepHbIC TPU3HAKU W
B3aMMOCBS3b N3YUYECHHBIX MOHSTUM, TPUMEHSATh COOTBETCTBYIOIIUE MOHITHUS TIPU
ONMCAaHUU CTPOCHUS U CBOMCTB HEOPraHUUYECKUX U OPTaHMYECKUX BEIIECCTB U UX
MIPEBPAICHUI; BBISBIISITh B3aMMOCBSI3b XMMHUUYECKHWX 3HAHUM C TOHATUSIMU M
MPEJCTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

4) chopMHUPOBAHHOCTh YMEHHUN HCIIOIB30BaTh HAWMEHOBAHUS XUMHUYCCKUX
COCIMHEHUN MEXKIYHApOJAHOI0 COK3a TEOPETUYECKON U MPHUKIATHON XUMHUHU H
TPpUBHUAIbHBIC HA3BaHUS BAKHEHUIIUX BEIIECTB (STWJICH, all€THJICH, TJUIIEPUH,
dbeHon, ¢popmanbaeTu, YKCycHass KUCI0Ta, TJIUIUH, YTapHBIA Ta3, YTIeKUCIBIA
ras, aMMHUaK, raiieHasi U3BeCTh, HeralieHasi U3BeCTh, MUThHEBAs COJla U JPYTHUX),
COCTaBJIATH (DOPMYIIBI HEOPTAHUYECKUX W OPTaHMYCCKHUX BEIISCTB, YPaBHCHHS
XUMUYECKUX PEaKIHi, OOBSACHATh WX CMBICI; TOJITBEPKIATh XapaKTEPHBIC
XUMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMHU U
3alMCSIMUA YPABHEHUM XUMUUYECKUX PEAKIINM;

5) chopMUpPOBaHHOCTh YMEHHUM YCTaHABIIMBATh MPHUHAIC)KHOCTh H3YUEHHBIX
HEOPraHWYECKUX W OPTraHUYECKUX BEIIECTB K ONPEACICHHBIM KjaccaM |
rpynnaM COEIWHEHUN, XapaKTepU30BaTh MX COCTaB M BaXKHEHIIME CBOWCTBA;
ONpeAesaTh BUAb XUMUYECKUX CBSI3€M (KOBaJICHTHAs, MOHHAs, METaJUIMUecKas,
BOJIOPOJIHAS), TUIIBl KPUCTATMUYECKUX PEIICTOK BEIIECTB; KJIACCH(UIIMPOBATH
XUMHUYECKHUE PEAKIINY;

6) BIAJCHHE OCHOBHBIMH METOJAMH HAyYHOI'O IIO3HAHMUS BEIIECTB W



XUMUYECKUX SABJICHUI (mabmronenue, U3MEPEHHUE, DKCHEPUMEHT,
MOJIETUPOBAHUE);

7) chOopMHUpPOBAHHOCTh YMEHHUM MPOBOJUTH PACUETHl MO XUMHYECKUM
dbopMynaM UM ypaBHEHHMSIM XHUMHUYECKMX pEaKIUid C HCIOJIb30BaHUEM
(¢u3MUeCKNX BEJMYMH, XapaKTEPU3YIOLIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJUYECTBA BEIIECTBA;
UCIIOJIb30BaTh CHUCTEMHBIC XUMHUYECKHE 3HAHUS MJI1 TPUHATUS PEIICHUN B
KOHKPETHBIX J>KU3HEHHBIX CHUTYalUsIX, CBS3aHHBIX C BEIIECTBAMU M UX
IPUMEHECHHEM;

8) chopMUPOBAHHOCTH YMEHHH IUIAHUPOBATh W BBINOIHATH XUMUUYECKUU
OKCIEPUMEHT (MPEBpAIICHUS OPraHUYECKUX BEIIECTB TP HarpeBaHUH,
NOJIyYeHHE STUJIEHA M M3YyYEHHE €ro CBOMCTB, KAaYeCTBEHHBbIE pEaKIMH Ha
aNbJIeTUbl, Kpaxmall, YKCYCHYIO KHUCJIOTY; JeHaTypalusi O€JKOB Mpu
HarpeBaHMUM, LIBETHbIE pPeaKIMK OEJKOB; MPOBOJUTH PEAKIIMU MOHHOTO OOMEHa,
ONpeNENsATh Cpely BOAHBIX PACTBOPOB, KAUECTBEHHbIE pPEaklUU Ha Cyibdar-,
KapOoHaT- W  XJOPWUJ-aHMOHBI, = HAa  KATHOH  aMMOHHS;  pemniaTh
JKCTIEpUMEHTaIbHbIe 3amaun 1o TemaMm "Meramisl" u  "Hemeramnwl") B
COOTBETCTBHUM C TpaBWJIAMH TEXHMKH OE€30MaCHOCTH TpH OOpalleHHH C
BEIIECTBAMU M J1aOOpPaTOPHBIM OOOPYJOBAaHUEM; TMPEJCTABISATh PE3YIbTaTh
XUMHYECKOT0 IKCIIEpUMEHTa B (hOpME 3alKCH ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

9) chopMHpPOBAaHHOCTH, YMEHHS aHATU3UPOBATH XMMHUYECKYI0 HH(POpPMAIIUIO,
MOJIy4aeMyI0 M3 Pa3HbIX MCTOYHUKOB (CPEACTB MacCOBOM WMHGOpMAINH, CETh
WurepHer u npyrue);

10) cdopMupoBaHHOCTH yMEHUH COOJIOJATh MpaBUJA  IKOJIOTHYECKHU
IEJIECO00pa3HOr0 TOBENCHUS B OBITY W TPYAOBOM IEATEIBHOCTH B IEIAX
COXpPAHEHHMsI CBOETO 3/I0POBBbS M OKPY’KAIOUIEH MPUPOJHON CpElbl; YUYUTHIBATH
OMAacHOCTh BO3JIEUCTBUS HA JKMBBbIE OPTAaHU3Mbl OIPEACIICHHBIX BEIIECTB,
NOHUMAs CMBICII ITOKA3aTes MPEAEIbHON JOIMYCTUMONW KOHIIEHTPALlUK;

11) nmms oOydaromuxcss C OrpaHUYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBS:
c(hOpMHUPOBAHHOCTh YMEHHUS NPHUMEHSTh 3HAHUS OO0 OCHOBHBIX JIOCTYIHBIX
METOJAax MO3HaHUS BEIIECTB U XUMUYECKUX SIBIICHUM.

MeTanpeaMeTHble Pe3yJbTaThI:

1) ocBoeHHBIE OOYYAIOMIMMUCS MEXKIPEIMETHBIC TMOHATHS W yHHUBEPCAIbHBIC
yueOHbIC IeUCTBUS (PETYISTUBHEIEC, TTO3HABATEIbHBIC, KOMMYHUKATHBHBIC);

2) crtoCOOHOCTH MX MCIIOJIH30BAHUS B MIO3HABATEIHHOU U COITMAIBHON MPAKTHKE,
TOTOBHOCTh K CAaMOCTOSITEJIbHOMY IIAHUPOBAHUIO M OCYIIECTBJICHHUIO YIeOHOM
JESTENHHOCTH, OpraHU3alUK YYEeOHOTO COTPYJHUYECTBA C MEJArOTHYCCKUMU
pabOTHUKAMM W CBEPCTHUKAMH, K YYaCTHIO B MOCTPOCHWHM WHINBUIYAIbHOU
o0pa3oBaTeIbHON TPACKTOPHH;

3) oBIajgeHHE HaBbIKAMU  Yy4e€OHO-UCCIENOBATENbCKON, MPOCKTHOM U
COLMAIIBHOM JEATEIIbHOCTH.



JIM4HOCTHBIE pe3yJIbTATHI:

1) ocozHanune 00y4aromUMHCS POCCUNUCKOM TPaKJaHCKOW UICHTUYHOCTH;

2) FOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHHUIO;

3) HanM4Me MOTUBALMU K 00YUYEHUIO U JUYHOCTHOMY Pa3BUTHIO;

4) ueneHanpaBICHHOE PAa3BUTHE BHYTPEHHEH MO3UIMHU JIMYHOCTH HA OCHOBE
IyXOBHO-HPAaBCTBEHHBIX ILIEHHOCTEM HaponoB Poccuiickon ®Denepanuu,
UCTOPUYECKUX M  HALUMOHAIbHOKYJIBTYPHBIX Tpaauluil, QopmMupoBaHue
CUCTEMBbI 3HAUYUMBIX LIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, aHTUKOPPYILIUOHHOTO
MHUPOBO33PEHUS, MPABOCO3HAHMS, DKOJOTMYECKOW KYJIbTYpbl, CIHOCOOHOCTH
CTaBUTh LEJIH U CTPOUTD KU3HEHHBIC TJIAHBI.

2. CTPYKTYPA M COAEP)KAHUE OBIIIEOBPA3OBATEJILHOM
JANCIUIIJIMHBI
2.1.00bemM IUCHMILVIMHBI U BHABI y4e0HOH pad0ThI

O0bem 00pa3oBaTebHOM MPOrPaMMbl y4eOH 0 72
AUCUMTTHHBI

B T.4. B (popMe NPAKTHYECKOH MOATOTOBKHU 44

Jlexkuun 26

ITpakTHueckue 3aHsATUS 44
Koncynpranus -
CamocrosiTenbHas paboTa -
I[IpomMesxxkyTouHas aTTecTanus — AU depeHnpoBaAHHBIN 2

3a4éT




2.2. TemaTu4ecKkuii JIaH U COleP:KaHUE TUCIUNINHBI

HaumenoBaHue Conep:xkanmne yueOHOro MarepuaJjia (OCHOBHOe U Po¢eCCHOHAIBHO- Oo0bem dopmupyembie
pa3esoB U TeM OPUEHTHPOBAHHOE), JIA0OPATOPHbIE U MPAKTHYECKHE 3AHATHSL, MPUKJIAIHON | 4YacoB KOMIIETEH MU
MOaYJb
1 2 3 4
Pa3jen 1. OcHOBBI CTPOEHNSI BellleCTBA 8/4
Tema 1.1. OCHOBHOe co/lep:KaHne 4/2 OK 01
Crpoenue TeopeTnueckoe o0yueHune 2
aTOMOB CoBpemeHHass Mojelb CTpoeHHs aroma. CHUMBOJMYECKHM S3BIK  XUMHH. 2
XUMUYECKHUX XUMHUYECKUNM DJIEMEHT. JJeKTpoHHas KoHurypamus aroma. Kriaccudukamms
3JICMEHTOB U XHUMHYECKUX DJIEMEHTOB (s-, p-, O-amemenTsl). BajeHTHBIC 3JIEKTPOHBHI.
npupoja BanentHOCT®. DneKkTpoHHas npupojia XUMUYECKOU CBSI3U.
XUMUYECKOU DNEeKTpOOTPUIATENBHOCTh. BHABI XUMHUYECKOW CBSI3M (KOBaJEHTHAasl, HOHHas,
CBA3U MeTaJInYecKas, BOJOPOJAHAs) U CrIOCcOObI ee 00pa30BaHus
JlabopaTopHble 3aHITHA 2
JlaGopaTropHoe 3ansitue 1. PelieHue 3aaHuil Ha MCIOJIB30BAHUE XUMHUYECKOM 2
CUMBOJIMKM M HAa3BaHUI COEIMHEHUN MO HOMEHKJIATYype MEXIYHAapOIHOrO COH03a
TEOPETUYECKON U MPUKIIAJHON XUMUU U TPUBUAJIBHBIX HA3BAHUM JJI1 COCTABIICHUS
XUMHYECKUX (HOPMYI IBYXaTOMHBIX CO€TMHEHUN (OKCHUIIOB, CYIb(PUIOB, THAPUIOB
U T.I.) U IPYTUX HEOPTAHUYECKUX COEAUHEHUN OTAEIbHBIX KJIACCOB.
[IpakTyeckue 3aJaHKsi Ha YCTAHOBIICHHE CBSI3M MEXIY CTPOCHHEM aTOMOB
XUMUYECKUX 3JIEMEHTOB W TEPUOJNYECKUM H3MEHEHHEM CBOICTB XHUMHUYECKUX
JJIEMEHTOB W UX COEAWHEHUN B COOTBETCTBUHU C IONoXeHHeM llepuonnueckoin
CUCTEMBI.
Tema 1.2. OcHOBHOe cojlep:KaHne 0/2 OK 01
[Meproanyeckuit IMpakTHyecKkue 3aHATHS 2 OK 02
3aKOH U

17




tabmuma JI.1.
Menneneena

Ipakruyeckoe 3ansitue 1. Ilepmoguueckas cucreMa XUMHUYECKHUX SJIEMEHTOB
J.. Menneneena. PuznuecKkumn CMBICJHI MEPUOANYECKOTO 3aKOHA
J.N. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUUYECKHX 3JIEMEHTOB,
00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMHYECcKoro nsneMmeHra B llepuomnueckon cucreme. MUPOBO33pEHUECKOE U

HaydyHoe 3HaueHue Ilepumommueckoro 3akona J[.M. MenneneeBa. IIpornosst
JA.N. MengeneeBa. OTKpbITUE HOBBIX XHMHYECKHUX OJIEMEHTOB. PelieHue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJlaHUM Ha  XapaKTepHU3alHUI0
XUMUYECKUX JJIeMeHTOB «MeTammueckue / HEMETaJUIM4eCKue CBOMCTBA,

AJIEKTPOOTPULIATEILHOCTh XUMUUYECKUX DJIEMEHTOB B COOTBETCTBUU C HUX
3JIEKTPOHHBIM CTPOCHUEM M MOJIOKEHUEM B MEPUOJAMYECKON CUCTEME XMMHUYECKUX
aneMmeHToB [[.M. MeHnnaeneeBay

IIpodeccuoHaAIbLHO OPHEHTHPOBAHHOE COJePKAHUE (COEePKaHUe MPUKJIATHOTO MOILYJIA)

[IpaBoBbie OCHOBBHI (OCHOBHOE COIEPIKAHHE 2/0 OK 01, OK
YNpaBIeHUs TeopeTuueckoe o0y4eHune 2 02, OK 04,
IPCAIIPHATHAMH OCHOBHbBIE TIOHSTHUS YNPABJICHUS TEXHOJOTMYECKHMH MPOIECCAMH XHUMUYECKHX, 2 OK 07,
XUMHYICCKOTO, HE(PTEXUMUYECKUX U OHMOTEXHOJOTHYECKUX TMPOU3BOACTB. OpraHuszaliioHHbIE K 1.2, TIK
HEQTEXHMIICCK CTPYKTYpBl TPEANPHUATHH, CUCTEMBI YIpaBlIeHUS. TEXHOJOTHYECKHUE CXEMBbI, 2.3
Or'o KOMILIICKCa CTPYKTypa CBSI3€M TEXHOJOTMYECKHX allapaToB, WX B3aWMOJICHCTBHUE U

B3aMOBJIHAHKE, B3anMoaeiicTBue ¢ OC
Pa3nen 2. Xumnueckue peakiumn 10/6
Tema 2.1. OcHoBHOe cojiep:KkaHne 4/2 OK 01
Tunsr TeopeTudeckoe o0yueHue 2
XAMUTCCKHAX Knaccuukanuss ¥ TUNBI XUMHYECKUX PEAKIMHA C y4acTHEM HEOPraHUYeCKUX 2
peaximit BemecTB. CocTaBjeHUWE ypaBHEHUW pEaKIUi COEIUHEHUS, Pa3JI0KEHHUS,

3aMCIICHUA, 06M€Ha, B T.4. peaKquI TrOpCHUA, OKUCICHNA-BOCCTAHOBJICHUSI.
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ypaBHeHI/ISI OKHCJICHUSA-BOocCcTaHOBNCHUI. CteneHb OKHCICHHUS. OKUCIUTENIL H
BOCCTAHOBHUTCIIb.

CocraBiaenue u YpaBHUBAHUC OKHCIHUTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ
MCTOAOM JJICKTPOHHOTI'O Oamanca. OKHCIUTENHLHO-BOCCTAHOBHUTEIIHHBIC pC€aKununu B
mpupoac, NpoOnU3BOJACTBCHHBIX ITPOLCCCAX U JKU3HCACATCIBHOCTH OPraHu3MOB

IIpakTuyeckue 3aHATHS 2
IIpakTnueckoe 3anstue 2. KonnuecTBeHHbIE OTHOIICHUS B XUMHUU. OCHOBHBIC 2
KOJMYECTBCHHBIC 3aKOHbI B XMMHH M PAcCUYeThl MO YpPaBHEHUAM XUMUUYECKUX
peakuuii. Mosib Kak eJuHUIA KOJIMYECTBA BellecTBa. MolsipHas macca. 3aKOHBI
COXpaHEHHUs Macchl M SHepruu. 3akoH ABoraapo. MossipHbli 00bEM Ta3oB.
OTHOCHUTEeNbHAS TIOTHOCTH Ta30B. PacueTsl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIAM
C HCIOJIb30BAHMEM MAacChl, 00beMa (HOpPMalIbHbIE YCIIOBHUS) Ta30B, KOJIMYECTBA
BEIIECTBA
Tema 2.2. OCHOBHOe Colep:KaHne 4/2 OK 01
DIEKTPOINTHYE TeopeTuyeckoe 00ydeHue 2 OK 04
CKas gucconuanus | Teopus 3M€KTpOIUTAYECKON Auccoranuu. MIoHbI. DIEKTPOIUTBI, HEIJIEKTPOIUTHI. 2
¥ HOHHBIM 00OMeH | PeakiuunonHoro oOmena. CocraBieHHe peakiuii HOHHOTO OOMeHa ITyTeM
COCTaBJEHUS HX TOJHBIX M COKpPAIEHHbIX HWOHHBIX YpaBHeHUH. KucioTHo-
OCHOBHBIE PEAKIIHH.
3aaHusl Ha COCTaBJICHHE MOHHBIX PEAKIIMI
JlabopaTopHble 3aHATHA 2
JlabopaTopHoe 3ansaTHE 2. « TUIBI XUMUYECKUX PEAKIIHII. 2
UccnenoBanne TuUmoB (10 COCTaBYy M KOJUYECTBY HCXOMHBIX M OOPa3yrONINXCS
BEILIECTB) M MNPU3HAKOB XUMHYECKHX peakuuil. [IpoBeneHune peakuuii HOHHOTO
oOMeHa, OmpeAeNieHne Cpellbl BOMHBIX PACTBOPOB. 3aJaHUs Ha COCTaBJICHHE
VOHHBIX PEAKIINT
KonTpoabhas CrpoeHue BelllecTBa U XUMUUYECKUE PEaKINU 2
padora 1
Paznea 3. PacTBopsbl 2/4 OK 01,
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Tema 3.1. OcHOBHOE coJepKaHue 4 OK 02, 0K07
ITonsaTHE O TeopeTnueckoe o0yueHune 2
pacTBopax PactBopsl. CriocoObI TPUrOTOBIIEHUS pacTBOpPOB. PacTBopumocTs. MaccoBas noiis 2
pacTBOopeHHOro BemectBa. (CMBICH  MOKa3aTens MOPEAEIbHO  JAOIMYCTUMOM
KOHUEHTPALMK U €ro HKCIOJb30BAaHUE B OLIEHKE 3KOJOTMYECKONW OEe30MacHOCTH.
[IpaBusia SKOJOTHYECKU 11€71€CO00pa3HOTO TMOBEICHUS B OBITY W TPYIOBOH
NEATENIbHOCTU B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBbSl M OKPYKAIOIIECH TPUPOIHOM
CpeJlbl; ONTACHOCTh BO3/ICHCTBUS HA )KUBBIE OPTaHU3MbI ONPE/ICIICHHBIX BEIIECTB
IIpakTH4ecKkue 3aHATHS 2
IIpakTnueckoe 3ansaTue 3. PeiieHune MPakKTUKO-OPUEHTUPOBAHHBIX PACUCTHBIX 2
3alaHUN  Ha PACTBOPBI, HCIOJb3yeMble B OBITOBOH U MPOM3BOJICTBEHHOMN
NEATEIIbHOCTHU YEJIOBEKa
Tema 3.2. | JlaGopaTopHble 3aHATHUSA 2
HccnenoBanue JlabopaTopnoe 3ansaTue 3. «IIpuroroBneHune pacTBOPOB». 2
CBOWCTB [IpuroroBiieHre pacTBOPOB 33aJaHHOW (MaccoBOM, %) KOHLEHTpalUHH (C MPaKTHKO-
pPacTBOpPOB OpPUEHTUPOBAHHBIMH BOIIPOCAMH) U ONIPEIETICHUE CPEJIbI BOIHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB
Paznen 4. CTpoeHue U CBOWCTBA HEOPraHMYECKHUX BellleCTB 24/14
Tema 4.1. | OcHOBHOE coep:KaHue 6/4
Knaccudukanus, | Teopernueckoe o0ydeHue 2
HOMEHKIIATypa [Ipenmer Heopranwdeckoil xumuu. Knaccudukarumss HEOPTraHMYECKHX BEIIECTB. 2
u CTpOCHUC HpOCTbIe U CJIOKHBIE BemiecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIECTB (OKCI/II[BI,
HEGOPraHUYECKUX | TUAPOKCU[bI, KHUCIOTBI, COJH). B3auMOCBSI3b HEOPraHMYECKUX  BEILECTB.
BCHICCTB ArperaTHpie COCTOSIHHS BemiecTBa. KpucTtammuueckue u amop(dHbIE BEIECTBa.
Tunel  KpUCTAJUIMUYECKUX  PEIIETOK  (aTOMHasi, MOJIEKYJIsSIpHasi, HWOHHasd,
MeTaJuTndeckas). 3aBUCHUMOCTh (PU3WYECKUX CBOWCTB BEMIECTBA OT THIA
KPUCTAJUTMYECKOW pEeIIeTKH. 3aBUCUMOCTh XMMHUYECKON aKTUBHOCTU BEUIECTB OT
BU/IA XMMHUYECKOM CBSI3M W THNA KPUCTAUIMYECKOM pemeTku. [Ipuunnbl
MHOTro00Opasusi BEeIECTB
IIpakTH4ecKkue 3aHATHS 4
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IIpakTnueckoe 3ansaTue 4. HoMeHKIIaTypa HEOPraHMYECKUX BEILIECTB: HAa3BaHUE
BELIECTBA HUCXOMS U3 UX XUMHUYECKOW (OPMYJbl MM COCTABICHHE XUMHUYECKOU
dbopmynbl UcXons W3 Ha3BaHus BemlecTBa 1mo MexayHaponnou (MIOITAK) wnm
TPUBHUAJILHOW HOMEHKIIATYPE.

Pemenne mpakTHYecKMX 3aJaHUN MO KJIaCCU(PUKALMHM, HOMEHKIATYpe H
XUMHYECKUM (POpMYyIaM HEOPraHUYECKHX BEUIECTB Pa3IMYHBIX KJIACCOB (yrapHbIN
ra3, yriekuciblid ra3, aMMHak, raiieHas U3BeCTb, HEralieHas U3BEeCTb, MUThEBas
colla M JApPYTrHuxX): Ha3blBaTh M COCTABIATH (OPMYJbl XMMHUYECKUX BEIIECTB,
ONpeeNsITh MPUHAICKHOCTh K Kiaccy. MCTOUHMKM XHMHYECKOW WHGMOpManuu
(cpeacTB maccoBoi nHGopmanuu, cetb Mutepuer u apyrue). [louck uapopmanmu
10 Ha3BaHUSIM, HICHTH(UKATOPAM, CTPYKTYPHBIM (hopMyiam.

IIpakTuuyeckoe 3ansaTue S. BemectBo. PazHooOpa3HbIe BelecTBa B OKPYKAIOIIEM 2

mupe. [Ipumeps! BelecTB: cob, caxap, BoJa, MPUPOIHbIN ras.
Tema 4.2. | OCHOBHOE coJIep:KaHHe 10/6 OK 01
duzuko- TeopeTuyeckoe 00ydeHune 4 OK 02
XUMHYCCKHUC Meramnel. O0mue ¢u3MdecKkue W XUMHYECKHE CBOMCTBA MeTalioB. CrocoObl 2
CBOMCTBA MOJTy4YeHUsl. 3HAYCHUE META/UIOB U HEMETAJIJIOB B MIPUPOJE U KU3HEICATEIbHOCTH
HEOPraHM9CCKuX YeJioBeKa U OpraHu3MoB. Kopposusi MeTauioB: BB KOPPO3UH, CIIOCOOBI 3aIIUTHI
BCIICCTB METaJUIOB OT KOPPO3UU

Hemertamnbr. O6mmue pu3nyeckre 1 XMMUYECKHE CBOMCTBA HEMETAUIOB. THITMYHBIC 2

croiictBa HemerauioB [V- VII rpymn. Knaccudukammss u HOMEHKIATypa

COEIMHEHUI HeMeTauioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IPUPOJIE.

IlpakTHyeckue 3aHATHS 2

IIpakTuyeckoe 3ansitTue 6. XWUMUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB 2

HEOPraHMYeCKUX BelIeCTB (OKCHUIOB, THAPOKCHIIOB, KHCIOT, COJed U Jp.).
3aKOHOMEPHOCTH B M3MEHEHUU CBOWMCTB TMPOCTHIX BEHIECTB, BOJIOPOJHBIX
COEJIMHEHUH, BBICIIIMX OKCHJIOB U TUAPOKCHJIOB.
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IIpakTnyeckoe 3aHsaTHe 7. COCTaBICHUE YPABHEHHM XHUMHUYECKHX PEaKLUU.
CocraBiieHrEe YpaBHEHHI XMMUUYECKUX PEAKIIMHI C YyH4aCTHEM IIPOCTBIX U CIOKHBIX
HEOPraHWYECKUX BELIECTB: METAZIOB M HEMETAUIOB, OKCHIOB METaJUIOB,
HEMETAJNIOB U aM(OTEPHBIX AJIEMEHTOB; HEOPraHUYECKUX KHUCIIOT, OCHOBaHUHN U
aM(OTEpHBIX TUIPOKCHUIOB; HEOPraHUYECKUX COJIeH, XapakTepHU3yIOIIMX HUX
cBolcTBa. PemeHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
CBOWMCTBA, COCTaB, MOJy4eHHE M O€30IacHOE MCIOJIb30BAHUE BaXKHEUIINX
HEOpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JESITENIbHOCTH YeJIOBEeKa

JlaGopaTopHble 3aHATUSA 2
JlaGoparopHoe 3anusitue 4. «CBoiicTBa MeTaJUIOBY. B3aumopelcTBUEe METAJIOB C 2
BOJOW, a TaKK€ C pacTBOpaMH COJIEW M PAcTBOpAMH KHUCIOT. BzaumoneiicTBue
CEpHOM M a30THOM KHUCIOT € Meapto. COCTaBiIE€HHE YPABHEHHM XUMUUYECKUX
pEeaKIuil ¢ y4acTHEM MPOCTHIX U CI0KHBIX HEOPTaHUYECKUX BEIIECTB: METAJUIOB U
HEMETAJJIOB; OKCHJIOB METAJJIOB
TeMma 4.3. OCHOBHOe Colep:KaHne 0/2 OK 01
WUnentndpukanns | JlaGopaTopHbie 3aHATHS 2
HeopraHu4vecku X | JlabopaTopHoe 3ansaTue 5. «aeHTudukanus HeOpraHMIeCKUX BEIIECTBY. 2
BCHICCTB Pemenune skcriepuMeHTalIbHBIX 3a]1a4 [0 XMMHYECKHM CBOWCTBAM METAJIOB M
HEMETAJJIOB, MO0 pACIO3HABAHMI0 UM TIOJYYEHUIO COCIMHEHUN METauIloB H
HEMETAJLJIOB.
Nnentudukanuss HEOPraHMYECKUX BEIIECTB C HCIOJIb30BAaHUEM UX (DHU3UKO-
XUMHYECKHX CBOMCTB, XapaKTEPHBIX KAauyeCTBEHHBIX peakuui. KauyecTBeHHbIE
peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATHOH aMMOHUS
KonTpoabHas CBoiicTBa HEOPraHUYECKHUX BEILIECTB 2
padora 2
Paznen 5. KuHeTnmyeckme M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHHS XUMHYecKHX  4/2
peaxkumi
Tema 5.1 OcHoBHOe cojiep:kaHne 4/2 OK 01
CxopocThb Teopernyeckoe 00yuenmne 2 OK 02
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XUMHYECKUX
pEaKLUH.
XHUMHUYECKOE
paBHOBECHE

CKOpoCTh peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (DAKTOPOB: MPUPOBI
pearupyrommx BEIIECTB, KOHIIEHTPAUUH PEarupyroNUX BEUIECTB, TEMIIEPATYPhl U
IUIOLIAN PEAKIIMOHHON MOBEpXHOCTU. TemnoBble 3PpPEKThl XUMUYECKUX PEaAKIIHil.
DK30- ¥ D3HAOTEPMHUYECKUE, PEAKIIUY.

O6paTUMOCTh peakiuil. XMMHYECKOE PABHOBECHE U €r0 CMEIICHUE MO/ IeHUCTBUEM
paznu4HbIX (AKTOPOB (KOHLEHTpPALMsI PEAreHTOB WM NPOAYKTOB peakLuH,
JaBjeHue, TeMmIeparypa) AJid CO3JAaHUs ONTHUMAIbHBIX YCIOBUW MNPOTEKAHUS
xuMuudeckux npoueccos. [Ipunnun Jle [Hlatense

JlaGopaTopHble 3aHATUA 2

JlabopaTopHoe 3ansaTue 6. JlabGopatopHass pabora «CKOPOCTh XUMHYECKHUX 2

peakiuii. CMelIeHHe  XUMHUYECKOrO  paBHOBecus»  PemeHue  mpakTuKo-

OpPUECHTHPOBAHHBIX 3aJlaHUl Ha aHaau3 (PAKTOPOB, BIMSIONIMX HA WU3MEHCHHE

CKOPOCTH XMMHUYECKOU PEaAKIMU, B T.4. C TIO3UIIUNA IKOJIOTHIYECKH 1EIeCO00Pa3HOTO

MOBEJICHUsI B OBITY U TPYAOBOW JESITEIBHOCTH B LEJISAX COXPAHEHHUS CBOETO

3JI0POBbSI U OKPY>KAIOIIeH MPUPOTHON CPeibl.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha NMpUMeHeHue mnpuHuumna Jle-

[aTenbe 111 HAXOXKICHUS! HAITPABJICHUS CMEIIEHUS
Pa3nen 6. XumMus B ObITY M IPOU3BOJACTBEHHOM 1€ATEJILHOCTH YeJI0BEKA 6/4
Tema 6.1 OCHOBHOE COIepKaHHe 6/6 OK 01
Xumus B Obity 1 | TeopeTnueckoe o0yueHue 2 OK 02
IIPOU3BOJICTBEH Hoselilme TOCTHKEHHMS XMMHYECKOH HAYKH M XHMHYECKOH TeXHOJIIOrnu. Poib 2 OK 04
HOM JEATEIIbHOCTH | XUMHUU B OOECIIEYEHHMH  DOKOJIOIMYCCKOH, OJHEPreTHYeCKOW W  IHUIIEBOU OK 07
YeIIOBCKa 0e30macHOCTH, pa3BUTUM MeIUIMHBL. [IpaBuia moucka W aHamM3a XUMHUYECKOU

uHGOPMAIINH U3 PA3TMYHBIX HCTOYHUKOB (Hay4dHas U y4eOHO-Hay4dHas JTUTEPATypa,

cpencTBa MaccoBoi nHbopmanmu, cetb IHTepHET)

IIpakTHYecKue 3aHATHS 4
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IIpakTnueckoe 3ansitue 8. [lovck M aHaIM3 KEMCOB O MPUMEHEHUU XUMHYECKUX
BEIIIECTB M TEXHOJOTUM ¢ yuyeToM Oyayuiel npodecCUOHANbHON EATeIbHOCTH 10
TEMaM: Kpacku, UCTOYHUKU DHEPrUH, OPraHWYeCcKue U MUHEpalbHble yI10OpeHus,
JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS] XUMHS.

3amura: [IpeacraBnenue pe3yabTaToOB pelIeHUs KeicoB B (pOpMe MUHM-TTOKIIAA C
IIpE3CHTaluEN

HpaKTH‘IeCKOG 3ansaTHe 9. HpOCTCﬁIHPIG MMPAKTUYICCKUC pa6OTBI C BCIICCTBAMH,
KUAKOCTAMH, ra3aMU. OxpaHa BO31yXd, BOJbI

Pasznen 7. CTpoeHne M CBOCTBA OPraHM4YeCcKHMX BelleCTB

16/10

Tema 7.1.
Knaccuduxanus
CTPOCHHE U
HOMEHKJIaTypa
OpraHUYeCcKuX
BEIIECTB

OcHoBHOE coaep:xanue

6/2

TeopeTnueckoe o0yueHune

[TosiBeHME U pa3BUTHE OPraHMYECKON XUMHUU Kak Hayku. [IpeaMeT opraHudeckoiu
XUMUM. MECTO M 3HAUYEHHE OPraHMYECKOM XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.
XHWMHUYECKOE CTPOEHUE KaK MOPSANIOK COEIUHEHNS aTOMOB B MOJIEKYJIE COTJIaCHO UX
BaJIECHTHOCTU.  OCHOBHBIE  TIOJIOKEHHUSI TEOPUU  XUMHUUYECKOTO  CTPOCHHS
oprann4eckux coequHeHuid A.M. BbyTtiepoBa. YTiepoHbIid CKEIET OpraHuYeCcKOn
MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEHIECTB OT XMMHUYECKOTO CTPOCHUS MOJEKYI.
Nzomepust u nuzomepsl. [lonstue o pyHkimonansHoi rpymme. Pagukan. [IpuHIUnb
KJIaccu(UKaIM OpPTaHMYECKUX COeAMHEHUN. MexIyHapoaHas HOMEHKIATypa M
NPUHIMIBL ~ HOMEHKJIATyphl ~ opraHuyeckux  coeauHeHuid.  [lonstue 006
a30TCOJIEPKAIINX COCTUHEHUAX, OMOIOTUYECKH aKTUBHBIX BEIIECTBaX (YTIeBOMAAX,
KUpax, OeNKax W JIp.), BBICOKOMOJEKYJISIPHBIX COSTUHEHUAX (MOHOMEp, TOJIUMED,

CTPYKTYPHOE 3BE€HO)

IIpakTu4eckue 3aHATHS

OK 01
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IIpakTnueckoe 3ansaTme 10. HomeHknarypa oOpraHuyeckMX COEIUHEHUU
OTIEIbHBIX  KJIACCOB  (HACBIIEHHBbIE, HEHACBIIIEHHBIE W  apOMaTUYECKUe
yIIA€BOAOPOJIbI, COUPTHI, (PEHOJBI, ATBAETHIbl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U
ap.) CocraBieHue MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJ OPraHMYECKUX
BEUIECTB OTJEIBHBIX KJIACCOB, MCHOJb3Yysl MX Ha3BaHUA IO CUCTEMATHYECKOW U
TPUBUAIBHOW  HOMEHKJIAaType  (3TWIEH, aleTWIeH, [IJIMLEepuH,  (EeHo,
dopManpaerua, ykcycHas KuUCIOTa, TIUIUH). Pacdersl mpocreiiiieil (hopmysbl
OpraHUYeCcKOl MOJIEKYJIbl, HCXOJSl U3 AJIEMEHTHOTO cocTaBa (B %)

Tema 7.2.
CBoiicTBa
OpraHUYeCKUX
COeIMHEHUH

OcHoBHOE coaep:xanmne

6/4

TeopeTnueckoe o0yueHune

DU3NKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COCIMHEHUH OTAENIbHBIX KIJIACCOB
(ocobeHHOCTH KiTacCU(UKAIMK U HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTHYECKUM
psan u obmast popmyna; nsoMmepus; GU3NIECKUE CBONCTBA; XUMHUECKHUE CBOWMCTRBA;
CIoCOOBI TOJYYEHUs): MPEAeNIbHbIE YTIEBOAOPOAbl (aJKaHbl U LUKIIOAJKAHBI).
['opeHne meTaHa Kak OJAMH U3 OCHOBHBIX MCTOYHHKOB TEIIA B TPOMBILIJIEHHOCTH H
OBITY.

CBoiicTBa NPHUPOIHBIX YTIEBOJOPOJAOB, HAXOXKIAEHUE B IMPUPOAE U NPUMEHEHUE
aJIKaHOB;

- MpeleNbHbIE YIIIEBOAOPOAbl (aJKaHbl M IUKIOAlIKaHbl). ['opeHHe MmeTaHa Kak
OJIMH M3 OCHOBHBIX MCTOYHMKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITy. CBOMCTBa
IPUPOJHBIX YIIIEBOAOPOIAOB, HAXOKICHHUE B IPUPOJIE U IPUMEHEHHUE AIKAHOB;

- HempejAelibHbIe (QJKEHbI, AaJKWHbl M  aJKaJueHbl) W apOMaTUYECKHUE
yIIeBOJOPOabl. ['opeHue aleTuieHa Kak HWCTOYHUK BBICOKOTEMIIEPATYPHOIO
IJIAMEHU JIJIs1 CBAPKU U PE3KU METAJUIOB

- KUCJIOPOICOACpIKaIINe COSTMHECHHS (CTUPTHI U (EeHOJIBI, KAPOOHOBBIE KUCIOTHI U
A(GUpBI, aNBICTHIBI W KETOHBI, KHUPBI, yriaeBojabl). [IpakTudeckoe MpuUMEHEHUE
ATUICHTIIUKONS,  TJHWLEpPHUHA, denona. [Ipumenenne  Qopmanbaeruna,
aneTaablerua, yYKCYCHOM KHUCIOTBHl. Mblla Kak COJIM BBICIIMX KapOOHOBBIX
KUCJIOT. Morolne CBOKMCTBA MbLIA

HpaKaneCKne 3AHATHUA

OK 01
OK 02
OK 04
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IIpakTnueckoe 3ansaTue 11. CBoiicTBa OpraHMYECKUX COEIMHEHUHA OTAEIBHBIX 2
KJ1accoB (TpMBHAJIbHAS M MEKIYHAPOIHAs HOMEHKIATYpa, XMMUYECKHUE CBOMCTBA,
CIIOCOOBI TOJyYEHMs): IMpeaciIbHble (alKaHbl W LUKIOAIKAHBI), HEMpPEIeIbHEIE
(aJIKEHBI, AJKMHBI W QlKAIMEHBI) M apOMATHYECKUE YIIEBOAOPOMAbI, CIUPTH H
(eHoIBl, KapOOHOBBIE KHUCIOTBI M S(UPHI, albJETHABl W KETOHBI, aMHUHLI U
AMHMHOKHCJIOTHI, BELICOKOMOJIEKYJIIPHBIE COEIMHEHMS.
3aaHus Ha COCTAaBICHHE YPaBHEHWM XHMMHUYECKUX pEaKUUil ¢ ydacTUEM
OpPraHMYeCKUX BEIIECTB HA OCHOBAHMHU MX COCTABA M CTPOCHMS
CocraBieHre cXeM peaknuili (B TOM YHCIE M0 IPEIOKEHHBIM IENOYKAM
IpEBpAILEHNIi), XapaKTEPU3YIOMIMX XHMUYECKHE CBOMCTBA  OPraHMYECKHX
COCIMHEHUN OTHCIbHBIX KJIAaCCOB, CIIOCOOBI HX IIOJyYEeHHMs U Ha3BaHUE
OpPraHMYeCKUX  COCAMHEHHMH 1O  TPUBHAILHOM  WMIM  MEXKIYHApOIHOU
CHCTEMATHYECKON HOMEHKIIATYPE.
PelieHre TPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUii Ha CBOWMCTBA
OpPraHMYeCKUX COCAMHEHHI OTIEIbHBIX KJIACCOB
JlabopaTopHasi paGoTta 2
JlabopaTtopHoe 3ausitue 7. «IIpeBpalicHUs OPraHUYECKMX BEIIECTB IPH 2
HarpeBaHUN».
[lomyyenue »>THieHa W M3YYEHUE €Tr0 CBOMCTB. MoOJAEIMpPOBAHHUE MOJIEKY] H
XHMHYECKHX MPEBPAICHUH Ha IPUMEPE dTaHa, STHICHA, alleTHICHA | JIp.
Tema 7.3. OcHOBHOE coIep:KaHue 8/4 OK 01
Wnentuduxanus TeopeTnuyeckoe o0yueHHe 2 OK 02
OpraHu9eCKuX buoopranunueckue coenunenus. [IpumeHeHne 1 OHOJIOrHYECKast pOJib YIIICBOIOB. OK 04
BCIIECTB, NX OKHCJIEHHE YIIIEBOJOB - MCTOYHHK OHEPIMH JKMBBIX OpranuamoB. O6mactu
SHAYCHUC 1 OPUMCHEHUS aMHHOKHUCIOT. [IpeBpamieHusi OENKOB TMUINM B  OpPraHU3MeE.
TIPUMCHCHHC B buonorndeckne QyHkimu OenkoB. buomorndeckue QyHKIUMH KHPOB. Pob
ObITOBO 1 _ | OpPraHM4eCKOl XMMUM B PEIICHUH
HPOU3BOACTBCHHOM | ripo6iem muIieBoil 0€30MacHOCTH
ACATEIILHOCTH JlaGopaTopHbIe 3aHATHS 2
HeJI0BCKa Jlabopatopnoe 3amstHe 8. «MneHTH(QHMKALUSA OPraHUYECKMX COEIMHCHHMH 2
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OTJZIEJIBHBIX KJIACCOBY.

Nnentudukaruss opraHM4ecKuX COCIMHEHUN OTACNIBbHBIX KJIacCOB (Ha MpUMEpE
albJACTHIOB, KpaxMalia, YKCYCHOU KUCJIOTHI, OEIKOB U T.II.) C UCIOJIb30BAHUEM HX
(GUBUKO-XMMUYECKUX CBOHUCTB M  XapaKTEPHBIX KAYECTBEHHBIX  pEaKIui.
Jlenatyparusi 6enka npu HarpeBaHuu. [{BeTHbIe peakiu 0enkoB. Bo3HUKHOBEHNE
AHAIMTUYECKOTO CHUTHajla C TOYKHA 3PEHHUS XUMHUYECKUX MPOLECCOB IIPHU
NPOTEKAaHUM  KAYyeCTBEHHOM  peaklMu, TO3BOJSIOMICH  UIASHTU(PUIIUPOBATH
IIPEJIOKEHHBIE OPTaHUYECKHUE BENIECTBA

KonTposabHas CrpykTypa u CBOMCTBA OPraHUYECKUX BEIIECTB 2
padora 3

IIpomMexyTouHas aTTecTAlMA N0 AUCHMILVINHE ( 1 depeHpPOBaHHBII 3a4eT) 2
Bcero 72
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3. YCJI0OBUus PEAJIM3AIIMHA ITPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JNCIUIIJIMHBI

3.1. TpeOoBaHUNA K MUHHUMAJbHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecredeHUuIo
AHO TIIOO TIAIIK 3akmroudn  JOroBop 0O€3BO3ME3IHOTO  IMOJIb30BAHUS
nomenienueM ot 15 wmroHs 2023 1. ¢ MYHUIUIAIBHBIM  OOJKETHBIM
00111e00pa30BaTebHBIM YUPEKACHUEM — CPEeIHEH 00111e00pa30BaTeIbHOM MIKOJIONH No
9, cornacHo xkotoporo MBOYVY mkona Ne 9 mpenocrasisier pecypcbl, HEOOXOIUMbIE
JUTSL peasiu3aluy Y4eOHOM TUCIIUTUTUHBL.
O6opynoBaHue yuyeOHOTO KabUHeETa:

- MOCaJI0YHBIC MECTA MO KOJIMYECTBY O0yYaIOIIUXCS,

- pabouee MecCTO Mpeno/iaBaTes;

- KOMIUIEKT y4eOHO-HAIIISAIHBIX 0COOMi (HaOOPHI IIApOCTEPIKHEBBIX MOJCIEH
MOJICKYJI, MOJIEIN KPUCTALTNUYECKUX PENIETOK, KOJUICKIIUA TOJMMEPOB; KOJUICKIUS
TOPHBIX TIOPOJI U MUHEpaJIoB, Tabnuiia MeHeneeBa, yueOHbie GUIbMBI, IIU(PPOBBIC
o0OpazoBaTeIbHbIE PECYPCHI);

- KOMIUIEKT 3JIEKTPOHHBIX BUEOMATEPUAJIOB;

- 3aJIaHUS 111 KOHTPOJIBHBIX PadoT;

- Mpo(heCCUOHAIBHO OPUEHTHPOBAHHBIC 3aaHNS,

- MaTepHaJIbl TEKYIEH U MPOMEKYTOUHON aTTeCTAINH.

Texuuueckue cpeacTa 0OydeHHs:

- BUJIEOTIPOEKTOP;

- DKpaH;

- [IK, ocHamieHHbIMU BBIXOJIOM B c€Thb VIHTEpHET.

JlabopaTopHoe 000pyI0BaHUE:

Anmapar 1 JUCTUIUISIIUAN BOJIBI

Ha6op apeomerpon

bans komOuHMpoBaHHas JabopaTopHas

Becrol TexHuueckue ¢ pazHOBeECaMu

Becrol ananutHueckre ¢ pa3HOBECAMH

Becrol aniekTpoHHbIE Y4eOHBIE 0 2 KT

['urpometp (ncuxpometp) Konopumerp-unedenometp hoTodneKTpudecKkuii
Harpesatens 11t mpoOupok

pH-MmeTp munnuBosbMeETp

0. Ileup TurenpHAs

1. CaouproBka

2. CTONMK MOTbeMHO-TIOBOPOTHBIN C 2-MsI TUNTOCKOCTSIMU
13. VYcraHoBKa st THTPOBAHUS

14. llentpudyra neMOHCTpaMOHHAS

15. IlIxad cymmibHbBIH

16. DnextporunTKa 1abopatopHas

17. Tlocyna:

18. brokchr

19. bropeTka mpsimMasi ¢ KpaHOM HJIA OJIMBOW BMECTHMOCTBIO 10 mut, 25 mut
20. Boponka nmabopaTtopHas

21. Konba koHWYecKkas pa3HON €eMKOCTH

FRBOONOOR~WDNE



22.
23.
24,
25.
26.
217,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52,
53.
o4,
95.
56.
S7.

Kon6a MepHas pa3Hoil eMKoCTH

Kpyxxu ¢pappoposbie

[Tanouku CTEKIAHHBIE

IInnerka riaszHas

[Munetka (Mopa) ¢ 0iHOM METKOU pa3HOl BMECTUMOCTHIO
[IuneTka ¢ nemeHusAsMU pa3HO BMECTUMOCTBIO
[IpoGupku

CrakaHbl XUMUYECKHE Pa3HON €EMKOCTH

Crexna npeaMeTHBIE

Crynka 1 necTuk

Turnu dpapdoposbie

HunuHapel MepHBIC

Yamnika BbITapuTeIbHAS

BcnomorartenbHble MaTepHUabl:

banka c npurepToii mpoOKoit

bymara ¢unsTpoBasibHas

Bara rurpockonuueckas

['pyma pe3rHoBast 1151 MUKPOOIOPETOK U TTUTIETOK
Jlep>xatenb st IpoOUpoK

Epmm niis Moiiku kKoa6 u mpoOupox

Kancymaropka

Kapanpmamm no crexmny

Kpucrannuzarop

Hosxuuie!

[Tanouku rpaguToBbIC

TpyOxu pe3anHOBbIE COETUHUTETBHBIE.

[ItaTtuB 1ab0OpaTOPHBIN 715 3aKPETUICHUS TOCY Il U TPUOOPOB
[ItatuB 11 IPOOHUPOK

[umibl TUTETbHBIE

OuabTpHI 6€330JIbHBIC

TpyOku CTEKISTHHBIC

TpyOxu xmopkanbIeBbIe

Creka yacoBble

DKCUKaTOp

XHUMHUYECKHE PEAKTUBBI (KOJIMYECTBO B 3aBUCUMOCTH OT YHUCJa TPYIIII, YEIOBEK).
KoMIutekT HarsiHbeIX TocoOui (TutakaTel, cxembl, cTeH b1, CD)



3.2. HudopmannonHoe odecnevyeHne o0yueHus

IlepedyeHnb y4eOHbIX U3IaHUI, HHTEPHET - PECYPCOB, JONOJHUTEIbHOM JUTEPATYPhI

OcCHOBHBIC HCTOYHHKHU:

1. HpoznoB, A. A. Xumusa: yde6Hoe mnocodue mna CIIO / A. A. Jpo3nos,
M. B. IpoznoBa. — CapatoB: Hayunas kaura, 2019. — 317 ¢. — ISBN 978-5-
9758-1900-0. — TexkcT: snexkrponHbit // 1{udpoBoit 0OpaszoBaTenbHBIA pecypc
[PR SMART: [caiit]. — URL: https://www.iprbookshop.ru/87083.html (naTa
obpamenus: 04.02.2025). — Pexum noctyna: Iy aBTOPU3UP. MOJIb30BaTEICH

2. Heropna, JI. JI. Xumus Boasl U MuKpoOuosoruu: yyeoHoe nocobue ans CIIO /
JI. JI. Herona, T. C. KypmaeBa. — Caparos: [Ipodo6pazoBanue, 2022. — 180 c.
— ISBN 978-5-4488-1431-0. — Texkcr: oanexktponHbii //  Ludposoit
00pa3oBaTeIbHBIN pecypc IPR SMART: [caitT]. — URL:
https://www.iprbookshop.ru/116314.html (mara oOpamenus: 04.02.2025). —
Pexum JOCTyTIA: TUTSt aBTOPU3HUP. M0JIb30BaTEIICH. - DOI:

https://doi.org/10.23682/116314

JlonoJIHUTEeIbHbIEe HCTOYHHKH:

1. Baiituep, B. B. Xumus: yueOnoe nocodue / B. B. Baiituep, E. A. Hukonenko; non
penakiueit M. I. VBanoB. — EkarepunOypr: VYpanbckuii ¢enepanbHbIi
yauepcutet, ObC ACB, 2016. — 132 ¢. — ISBN 978-5-7996-1780-6. — TekcT:
anexktpoHHbidd // I{udpoBoit odpazoBarenbHbii pecypc IPR SMART: [caiiT]. —
URL.: https://www.iprbookshop.ru/66217.html (mata obpamienus: 04.02.2025). —
PexxuMm noctyna: i aBTOpU3Hp. MOJIb30BaTeNeH

2. Xumus: yueoHoe nocooue / coctaButenu . 0. Boctpukosa, E. A. XopoxopauHa.
— BopoHex: BopoHEKCKHW TOCyHapCTBEHHBIA apXUTEKTYPHO-CTPOUTEIIbHBIN
yausepcutet, O9bC ACB, 2015. — 92 ¢. — ISBN 978-5-890040-579-1. — Texkcr:
anexTpoHHbt // Iudposoit obpazoBarenshbiii pecypc IPR SMART: [caiiT]. —
URL.: https://www.iprbookshop.ru/59133.html (mara obpamenus: 04.02.2025). —
Pexunm noctyna: 1yt aBTOpU3HP. MOJIB30BATEIEH

NHTEepHeT HCTOYHMKMU:
* www. chemistry-chemists. com/ index. html (3mexTpoHHBIH XypHAT «XUMUKH H
XUMUS).
* www. pvg. mk. ru (onmummuana «Ilokopu BopoObeBbI TOPBI»).
* www. hemi. wallst. ru («Xumusa. O6pa3zoBaTeIbHBIN CAUT JUISI IMKOJIBEHUKOBY ).
* www. alhimikov. net (OGpa3oBaTebHBIN CAUT TSI MKOJILHUKOB).
* www. chem. msu. su (QnekTpoHHas OMOIMOTEKA 10 XUMHH ).
* www. hvsh. ru (kypraan «Xumus B IKose»).

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBPA3OBATEJIbHON JUCHUIJIAHBI

KoHTposib W oOmeHKa pacKpbhIBAIOTCS dYepe3 IUCHUIUIMHAPHBIE PE3YJIbTaThl,
YCBOCHHBIE 3HAaHUS W TNPUOOPETEHHBIE CTyJACHTAMH YMEHHS, HaIlpaBJICHHbIC Ha
dbopMupoBaHue 00X U MPODHECCHOHATIBHBIX KOMITETCHIINH.



OK/IIK

Monyas/Pa3nen/Tema

THunbl OEHOYHBIX MEPONIPUATHI

Pa3znesn 1. OcHOBBI CTPOCHUA BelecTBa

OK 01

Ctpoenue aTOMOB
XUMUYECKUX DJIEMEHTOB
U IIPUPOJa XUMHUYECKOU
CBA3U

1. Tect «CTpoeHue aToMOB XUMHUYECKUX
3JIEMEHTOB U IPUPOJA XUMHYECKOU
CBA3U».
2.3alayd  HA  COCTaBJIEHUE  XUMHUYECKHX
(dopMyI1 IBYXaTOMHBIX CO€IUHEHU N
(oKCUA0B, CyIb(PUIOB, TUAPUIOB U T.II.).
3. 3agaHus Ha UCTIOJIB30BAHME XUMHUYECKOU
CUMBOJIMKM W Ha3BaHUW COEAMHEHHUHN TIO
HOMEHKJIaType  MEXJAYHapOJHOTO  CO3a
TEOPETUYECKOW W TPUKIAJHOM XUMHU U
TPUBUAIBHBIX HAa3BaHUU JJIi COCTaBJICHUS
XUMHUYECKHUX dbopmyn JIBYXaTOMHBIX
COEIMHEHU (OKCHUJIOB, CYJIb(HUI0B, TUAPUIOB
U TJI.) U JPYrUX  HEOPraHUYECKHUX
COEIMHEHUI OT/ICNIbHBIX KJIACCOB
JlaGoparopHast pabota

OK 01
OK 02

[lepuoguueckuii 3aKOH
u tabimna J[. 1.
Menaeneena

1. Tect «MeTammnyeckue / HEMETAIUIMYECKHE
CBOMCTBA, AIEKTPOOTPHULIATEILHOCTD "
CpPOJICTBO K 3JIEKTPOHY XUMHYECKHX
DJIEMEHTOB B COOTBETCTBHE c 1704
AJIEKTPOHHBIM CTPOCHUEM U TIOJIOKEHUEM B
MEPUOIUUECKOM CHCTEME XUMHYECKHUX
sanemenToB .. MenneneeBay.
2.TlpakTHyecKre 3aJaHus Ha YCTaHOBJIEHUE
CBSI3M MEXJY CTPOCHHEM aTOMOB XHMHUYECKUX
AJIEMEHTOB U TEPUOJIMUYECKUM H3MEHEHHUEM
CBOMCTB XHMMHMYECKHX DJIIEMECHTOB M HX
COCJIMHCHUI B COOTBETCTBHUHM C MOJOXKCHUEM
[lepuonnueckon cucTeMe.
[IpakTMKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE
3aJlaHUs Ha XapaKTEPU3aLHUI0 XHUMHYECKHX
AJIEMEHTOB: «MeTtananyeckue /
HEMETAIUINYECKUEC CBOMCTBA,
AJEKTPOOTPULIATEIBHOCTh M CPOJACTBO K
AJEKTPOHY  XUMHUYECKHX  DJIEMEHTOB B
COOTBETCTBHUE C WX JIEKTPOHHBIM CTPOCHUEM
M TOJIO)KCHUEM B MEPUOJUYECKON CHCTEME
xumu4deckux 3neMenToB .M. Menaeneeray»

Pa3nen 2. XumMuuyeckue peakunu
KontpoabHas padora «CTpoeHue BelleCTBA U XUMHUYECKUE PeaKI M)




OK 01 [Tumbl XUMHYECKHX 1. 3amaum Ha cocTaBleHHME ypaBHEHUI
OK 04 |peakmuit peaKkuuid:
- COCIMHEHHUS, 3aMEIleHMs, Pa3JI0KEHUs,
oOMeHa;
- OKUCIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIHIA
C HCIOJB30BAHUEM METOJla AJIEKTPOHHOTO
OanaHca.
2. 3ajayu Ha pacueT MacChl BEUIECTBA WIIU
00bEéMa razoB IO HM3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce WIH OO0BEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIMHM BEIIECTB; PACUETHI
Macchl  (00BEMa, KOJMYECTBA BEIECTBA)
IPOJYKTOB pEaklUu, €Clu OJAHO M3 BEIECTB
uMeeT
DneKTpoIuTHYEeCKas 1. 3ajaHus HA COCTABJICHUE MOJICKYJISIPHBIX U
JTMCCOIMAIIAS M MOHHBIM | HOHHBIX PEaKIMi C y4aCTUEM KUCIIOT,
oOMeH OCHOBAHMI U COJIEH, YCTAaHOBJICHUE
U3MEHEHUS KUCITIOTHOCTH CPEJIbI
2. JlabopaTopHast padota "THUIIBl XUMHYECKUX
peakiuin”
OK 01 |[lonsTtue o 1. 3aJ1aud HA IPUTOTOBJICHUE PACTBOPOB.
OK 02 |pactBOpax 2. [IpakTHKO-OpUEHTUPOBAHHDBIE
pacyeTHbIE 3aJlaHUs Ha TUCTIEPCHBIC
CUCTEMBI, UCIIOJIb3yeMbIe B OBITOBON U
IIPOU3BOJICTBEHHON JEATEILHOCTH
YeJoBeKa
OK 01 |Uccnemosanme coiictB | Jlabopatopnas  pabGora  "[Ipuroromnenwue
OKO04 |pacTBOpOB pacTBopoB"
IK 1.2.
IIK 1.3.
IIK 1.5.
Pa3nen 4. CTpoeHne U CBOIiCTBA HEOPraHUYECKHUX BelIECTB
KontposbHas padora «CBolCTBAa HEOPraHHUYECKHUX BelIeCTB)»
OK 01 |Knaccuduxarus, 1. Tectr  «Homenkmatrypa u  Ha3BaHUE
IIK 1.2. |HOMeHKnaTypa 151 HEOPraHWYECKUX BEIIECTB MCXOAsl U3 HX
IIK 1.3. |cTpoenue XUMUYECKOW (OPMYJIBI WJIA COCTaBIICHUE
IIK 1.5. |Heopranmuyeckux XUMHUYECKOW (POPMYIIBI UCXOJs U3 Ha3BaHUS
BELIECTB BellleCTBA MO MEKTyHApOHOU Wi

TPUBUATHHOU HOMEHKIIATYPE».

2.3amaun Ha pacyeT MacCcOBOHM M0yM (Macchl)
XUMHUYECKOT0 JIEMEHTA

(coenuHeHus) B MOJIEKy€e (CMeCH).

3. [IpakTuyeckre 3a1aHus MO KIaCCUPUKAIINH,

HOMCHKJIATYpe W XUMHUYECKHM (opmyiam

HEOPraHUYECKUX BEIIECTB pa3TUIHBIX

KJIACCOB.




4. IlpakTyeckue 3aJaHUsl Ha OIpeaesieHue
XUMHYECKOW  aKTHUBHOCTH  BELIECTB B
3aBUCUMOCTH BUJA XUMUYECKOHN CBS3U U TUIIA
KPUCTAJUIMYECKOU PELICTKU

OK 01
OK 02
IIK 1.2.
IIK 1.3.
IIK 1.5.

DU3UKO-XUMHUECKHE
CBOMCTBA
HEOPraHUYECKUX
BCILICCTB

1. Tect «OcoOEHHOCTH XUMHUUYECKUX CBOWMCTB

OKCHJIOB, KHCJIOT, OCHOBaHUH, aM{(OTEpPHBIX

TUIPOKCUIOB U COJIEID.

3agaHuss HAa  COCTABJIEHUE  ypaBHEHHM

XUMHYECKUX PEAKIM ¢ YJ4aCTHEM TPOCTBHIX U

CJIOKHBIX HEOPTAaHUYECKUX BEIIECTB: OKCHIOB

METAJUIOB, HEMETaNIOB U  aM(OTEPHBIX

AJIEMEHTOB,

HEOPTaHWYECKUX  KHUCIOT, OCHOBaHUH U

aM(pOTEPHBIX THUIPOKCHJIOB, HEOPTaHWYCCKUX

COJiel, XapaKTepH3ymIIUX WX CBOWHCTBA U

CHOCOOBI MOTYYEHUSI.

2. [IpakTHKO-OpHEHTHPOBAHHBIC

TECOPETHYECKHE 3aJaHusg Ha CBOWCTBA U

NOJTyYeHNE HEOPTraHMYECKUX BEIICCTB

3. JJaGopatopHas pabota «CBoiicTBa
METaJIIOBY.

4. JJabopaTtopHas paboTta «Xapakrep
JUCCOIMAIINY PA3IMYHBIX THAPOKCUIOBY.

OK 01
OK 02
OK 04

WNnentudukamms
HEOPTaHUYECKUX
BEII[ECTB

1. IIpakTUKO-OpPUEHTUPOBAHHBIC 3aJaHUS TI0
COCTaBJICHUIO  XUMHUYECKHUX  peakIuid ¢
ydacTHEM HEOPTraHUYECKUX BEIIIECTB,
UCITOIB3YEMBIX JUIS UX UIACHTH(DUKALINH.

2. JlaGopatopHas pabora:
"Unentudukarus HEOPraHWYECKHUX
BeniecT"

Pazgea 5. Kunernueckue ¥ TepMOAMHAMHUYECKHAE 32aKOHOMEPHOCTH NIPOTEKAHM S
XHUMHUYECKHX peakuuii

OK 01
OK 02
IIK 1.2.
IIK 1.3.
IIK 1.5.

CxopocThb

XUMUYECKHUX

pEaKIUu.

XHUMHUYECKOE PABHOBECHE

[IpaKTUKO-OpPUEHTUPOBAHHBIE
TEOPETUYECKUE  3aJaHus  HA  aHaIu3
¢dbakTopoB, BIMAKIHUX HA  W3MCHCHHE
CKOPOCTH XMUMHYECKOW peakuuu. I[IpakTuko-
OPUEHTHUPOBAHHBIC 3a/1aHUS HA NPUMEHEHUE
npuniuna Jle- Illarense mis HaxoXACHUS
HaIlpaBJICHUSA CMEIIECHUS PaBHOBECHS
XUMUYECKOM peakluuu U aHaiau3 (HaKToOpoB,
BIIMSIONINX HA CMEIICHUE XHMHUYECKOTO
paBHOBECUS

Jlabopartopnast paboTta «CKOPOCTh XUMHUECKHUX
peaKunii. Cwmenenue XUMHUYECKOTO




paBHOBECHS»

Pasznen 6. Xumust B ObITY M IPOM3BOACTBEHHOM AeSITEJIbHOCTH YeJI0BEKA
3amura kerica (¢ yuetom Oyaymiei npodeccnoHaabHON AeSTEILHOCTH)

OK 01 XuMmus B ObITY U Keiic (c yuetom Oyayuieit mpodeccruoHaabHOR

OK 02 MIPOU3BOJICTBEHHOM neaTebHOCTH ) Bo3MOXKHBIE TEMBI KEHCOB:

OK 04 JesATeNbHOCTH YenoBeka | 1. Opranndyeckue U MUHEpanbHble yI0OpEHUS.

OK 07 [IpuMeHsIEMBIE B CEIBCKOM XO35HCTBE.

IIK 1.2. 2.JlekapcTBa Ha  OCHOBE  PaCTUTEIbHBIX

IIK 1.3. IIpernapaTroB

IIK 1.5. 3.Moromue cpeacTtBa  Ha  HaTypaJlbHOM
OCHOBE.

Paszpnen 7. CTpoeHnue U CBOICTBA OPraHMYeCKUX BelleCTB
KontposabHast padora «CTpoeHne U CBOHCTBA OPraHMYeCKHUX BelleCTB)»

OK 01 Knaccuduxanus, 1.3amanust Ha  COCTaBJIeHHWE  Ha3BaHUMU
I[IK 1.2. | cTpoeHue u OPraHUYeCKUX COCIUHEHUU IO TPUBHUAJIBHOU
IIK 1.3. | HOMeHKIaTypa WIM  MEXIYHApOAHOW  CHUCTEMAaTH4ECKOU

IIK 1.5. | opraHuueckux HOMEHKJIAType.
BEILIECTB 2.3amaHusl  HA COCTaBJIEHUE TMOJHBIX H
COKpaLIEHHBIX CTPYKTYPHBIX bopmyn

OpPraHUYECKUX BEIIECTB OTJACITBHBIX KJIACCOB.
3.3amaun  Ha ompeAeNieHUEe MPOCTEHIIeH
(GOopMyIBI OpPraHUYECKOW MOJEKYJIBI, HCXOJS
U3 DJIIEMEHTHOro cocTana (B %)

OK 01 |CgoiicTBa 1.3amanuss Ha  COCTaBJIEHHWE YypPaBHEHUU
OK 02 |oprannyeckux XUMHUYECKHUX peakiuit c y4qacTUEM
OK 04 |coenuneHmit OpraHUYeCKUX BEIIECTB Ha OCHOBAHHHM WX
IIK 1.2. COCTaBa U CTPOCHHS.

[IK 1.3. 2.3amaHusi HA  COCTaBJICHHE  ypaBHEHUH
IIK 1.5. XUMHUYECKUX PEaKUHUH, WUIIOCTPUPYIOIINUX

XUMHUYECKHE CBOWCTBA C YYETOM MEXaHH3MOB
MIPOTEKAHUS JAHHBIX PEAKIUN U T€HETUYECKOU
CBSI3W  OPraHMYECKUX  BEIIECTB  Pa3HbIX
KJIACCOB.

3. PacyetHple  3ajauyM MO ypaBHEHUSIM
peakIuil ¢ yuacTHEM OPraHUYECKUX BEILIECTB.
4.  JlabopatopHasi pabora "IIpeBpamieHus
OpraHUYECKUX BEHIECTB MPU HAarpeBaHUU"

OK 01 |Unentudukamms 1.TIpakTUKO-OPUEHTUPOBAHHBIC 3aJIaHUSI 110

OK 02 |opraHM4ecKkux BEIIECTB, | COCTABICHUIO XHMHUYECKHX  pEAKIHid ¢

OK 04 |ux 3HaueHHE H Y4aCTHEM OpPraHUYEeCKUX BEIIeCTB, B T.4.

IIK 1.2. |mpuMeHEHHE B OBITOBOM | MCIIOJIB3YEMbIX JIJII HMX HJICHTH(UKAIUA B

[IK 1.3. |1 mpou3BOACTBEHHOM OBITY U IPOMBIIIIEHHOCTH.

I[IK 1.5. |gedarenbHOCTH 2. JlaGopatopHas pabora:
YyeJI0BEKa "Unentudukanus opraHM4ecKuX COCAUHEHUIM

OTIENBHBIX KJIaccOB"




35



	1.2 Цели и планируемые результаты освоения дисциплины:
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