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1. HOSICHUTEJIbHAS 3AIIICKA )
1. OBIIASI XAPAKTEPUCTHUKA PABOYE ITPOTPAMMBI YYEBHOM
TUCHUTIMHBI

1.1 MecTo AuCHMILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl:

VYyeOHas

mucuunnuaa  OJ1.07

Xumusa

SABIIACTCA 00s13aTeNbHOM YaCTbIO

o0uieo0pa3oBaTeabHON MOATOTOBKH 00pa3oBaTesibHOM mporpammel B cootBeTcTBUN ¢ PI'OC no
cneuuanbHocTd 11.02.15 MHPOKOMMYHHUKAIIMOHHBIE CETH M CUCTEMBI CBS3H.

1.2 [InanupyemMble pe3yJbTAaThbl OCBOCHHUS IHCIUIIIUHBI:
B pamkax nporpaMmsbl yueOHOM JUCHUIUIMHBI 00yUYaIOHMIMMUCS OCBAaUBAIOTCS YMEHHUS M 3HAHUS:

Koa n
HAHMEHOBaHHeE
(¢popmupyembIX

KOMIIeTeHIInii

HJ'laHI/IpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHTUIIJINHBI

Oouue

JAucnunianHapHbie

OK 01.

B 4acTH
BOCHIUTAHMSA:
- TOTOBHOCTb K TpYyJZly, OCO3HAHUE
LIEHHOCTHU MacTepCTBa,
TPYIOTIOOHE;

- TOTOBHOCTb K  aKTUBHOWU
JESITEIbHOCTH TEXHOJOIMUYECKON
U COLMAJIBHOM HamnpaBiIE€HHOCTH,
CIOCOOHOCTh MHUILIMNIPOBATh,
IUIAHUPOBATh M CaMOCTOSITENILHO
BBINIOJIHATH TaKYIO JIEATEIbHOCTD;
- MHTepecC K pas3iIMyHbIM cdepam
npo¢eCcCuOHATBHON
JESATEIBHOCTH,

OBiaieHHe YHUBEpPCAJIbHBIMU
Y4eOHBIMH TO3HaBaTeJIbHbIMU
AeHCTBUAMM:
a) 0a3oBble
AeHCTBHA:

- CaMOCTOSITEIILHO
(dhopMynupoBathb "
aKTyaJIM3UpOoBaTh npobiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN
MpPU3HAK WJIM OCHOBaHUS IS

TPYAOBOIO

JIOrH4€CKUue

CpaBHEHHS, KiIacCUDUKAIMU W
00001IeHHS;

- OTIpEe/ICIISATh LETH
JIEATEIHHOCTH, 3a/1aBaTh
napamMeTpel M KPUTEpUU HX
JIOCTHIKEHHS;

- BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEUHS B

pacCMaTpUBACMBIX SIBJICHUMAX,

- BHOCHUTh  KOPpPEKTHUBBI B
JESATEIBHOCTb, OLICHUBATh
COOTBETCTBUE pe3yNbTaToB
LEJSIM, OLICHMBATh PHUCKH

- BJAJECTh CHCTEMOM XHMMHUYECKHX 3HAHUM,
KOTOpasi  BKJIIOYAeT: OCHOBOIIOJIATAIOIIHE
MOHATUS  (XMMHUYECKUHA  DJIEMEHT, aToM,
DJIEKTPOHHAss 000J0YKa aroma, S-, p-, -
JJICKTPOHHBIC  OpOWTANM  aTOMOB,  HOH,
MOJIeKyJIa, BaJICHTHOCTD,
3JIEKTPOOTPHUIATEIIHHOCTD, CTEIEHD
OKHCIICHHSI, XHUMHYECKas CBf3b, MOJIb,
MOJIIpHAasT ~ Macca, MOJSIPHBIA  00BeM,
VIIEPOAHBIA  CKEJNeT, byHKIIMOHATBHAS
rpynmna, pajaukaig, HW30MEpHUs, H30MEPHI,
FOMOJIOTHYECKHUI psn, TOMOJIOTH,
YTJIEBOJIOPOIBI, KHCIIOPOJI- u
a30Tco/iepKaIIne COCIUHEHMUS,
OHMOJIOTHYECKHU BEILECTBA
(yrmeBoapl, JKHUpBL, O€NKH), MOHOMED,
oJIuMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIUHEHMUS,
KpUCTALTHYCCKAS perieTka, THIIBI
XUMHYECKHX  peakuui (oxucauTENIBHO-
BOCCTaHOBUTEJILHBIE, 9K30-H
SHIOTEPMUYECKHE, peakuuu HOHHOTO
oOMeHa), pacTBop, AIIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI, ANEKTPOIUTUIECKAS
JUCCOIHAIUSA, OKHCINUTEIb, BOCCTAHOBUTEIIb,
CKOPOCTh XUMHUYECKOU PEAKIINH, XUMUYECKOE
paBHOBECHE), TCOPHUH M 3aKOHBI (Teopus
XHMHYECKOTO CTPOCHHSI  OPTaHUYECKUX
BEILIECTB AM. bytneposa, TEOPHs
AIIEKTPOIUTUIECKON JIACCOLIMAIINY,
nepuoanuecknii 3akoH .M. Menneneesa,
3aKOH COXPAHEHUS MAacCChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3BIK XHUMHH,
dakToNIOrUYECKUe CBEJCHHS O CBOMCTBAX,

AKTHUBHBIC

COCTaBcg, TIIOJIYUCHHU N n 0e30macHOM
HCIIOJIb30BaHHNH Ba)KHEHIITNX
HCOPTaHUYCCKUX U OPraHUYCCKHX BCIICCTB B
6LITy u HpaKTHHGCKOﬁ ACATCIIBHOCTHU




MOCIICACTBUI IeITSIHbHOCTH,

- pa3BUBAaThH KpeaTHBHOE
MBIIILICHHE npu peueHun
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCJIEA0BaTEIbLCKHUE
JeHCcTBHA:

- BIAJCTh HaBbIKAMHU Y4eOHO-
HCCIIEIOBATENBCKOM U MPOEKTHOM

NeSTeNbHOCTH, HaBBIKAMU
paspernieHus mpooem;

- BBISIBJISITh MPUYHUHHO-
CIIEZICTBEHHBIC CBSI3H "
aKTyaJu3UpOBATh 3amavy,
BBIJIBUT'AaTh TUIIOTE3Y €€ PCIICHUA,
HaXOJUTh apTyMEHTBI TUTST
JI0Ka3aTeIbCTBA CBOMX
YTBEPKACHUIA, 3a/1aBaTh
rnapaMeTpsl u KpUTEPUHU
peIlIeHus;

- aHaJIM3UpOBaTH IIOJIYUCHHBIC B
xoze pelieHus 3a/1aun
PE3YIbTATHI, KPpUTHYCCKU

OLCHUBATL HUX JOCTOBCPHOCTD,
IOPpOrHo3upoOBaTb H3MCHCHHE B
HOBBIX YCJIOBUSIX,

- YMCTb HNCEPCHOCHTL 3HAHUA B

II03HABATEIIbHYIO "
MIPaKTUYECKYIO oOnactu
KHU3HEJEATEIbHOCTH;

- yMETh HWHTETPUPOBATh 3HAHUS
u3 pasHbIX MIPEIMETHBIX
o0OJjacren;

- BBABMraTb HOBBIE  HJIEW,
npejyiarath OpUTHHAIIEHBIC

MOJXO0/Ibl U PEIICHNUS;

- CIIOCOOHOCTH MX HCIIOIL30BaHUS
B T03HABATEILHON M COIMATIbHOM
MPaKTHUKE

YCJI0BCKA,

- YMCTb BBIABJIATH XapaKTCPHBIC NPU3HAKU U
B3aMOCBA3b HU3YYCHHBIX HOHHTHﬁ,
MPUMCHATHE COOTBCTCTBYIOIIUC IMOHATHA IIPU
OIIMCaHHuH CTPOCHUA n CBOICTB
HEOPTaHNYCCKUX N OPraHNYCCKUX BCIICCTB U
ux HpeBpaH.leHHfI; BBIAABJISITH B3aWMOCBA3b

XHUMHUYCCKUX 3HAaHUH C IIOHATHUAMHA u
npeaAcTaBJICHUAMUA APYyrux
C€CTCCTBCHHOHAYYHBIX IMPEAMCTOB,

- YMCThb HCIIOJb30BAaTh HanMCHOBaHUA

XUMUYECKUX COCAMHEHUN MEXIyHApOIHOTO
COI03a TEOPETUUYECKOM U NMPUKIATHOU XUMUHU
W TPUBHAIBHBIC Ha3BaHUA  BaXXHEHIINX
BelIeCTB (ITWUJICH, alleTWUJICH, TJHIEPHUH,
dbenon, dopmanbaeru, yKCyCHas KHCIIOTa,
[JIMIUH, YTapHbI ra3, YIVIEKUCHBIA Tas,
aMMHaK, TalleHas W3BEeCTh, HETalleHas
U3BECTh, TMUThEBas COAa U  JIPYTHX),
COCTaBJIATh (OPMYJIBI HEOPTraHUYECKHX W
OpraHUYECKUX BEILECTB, ypaBHEHUS
XUMUYECKUX PEaKIHid, OOBSICHATh UX CMBICIT,
MOATBEP)KJIATh  XapaKTepHbIE XUMHUYECKUE
CBOMCTBA  BEIIECTB  COOTBETCTBYIOIIUMHU
SKCHEPUMEHTAaMH M 3alUCsIMU ypaBHEHHI
XUMUYECKHUX PEaKLNN;

- yMeThb YCTaHaBIWBATHh IPUHAJJIEKHOCTh
M3YUYEHHBIX HEOPTAaHUUECKUX U OPTaHMYECKUX
BEIIECTB K ONpENEJIECHHbIM KjlaccaM H
rpyIInaM COEAMHEHUH, XapaKTepU30BaTh HX
COCTaB M Ba)XKHEHIINE CBOWCTBA; ONMpPEAENATH

BUJIbI XHUMHUYECKUX CBs3ed (KOBaJIGHTHas,
WOHHAs, MeTaJlInyecKkasi, BOJAOPOIHAsS), THUIIBI
KPUCTAJUTMUECKUX penieTox BEILIECTB;
KIIACCU(UIIMPOBATH XUMUYECKUE PEAKIIHH;

- copmMupoBaTh  MPEICTABICHUS: 0
XUMHUYECKON COCTaBISIOLIEH

€CTECTBEHHOHAY4YHOW KapTUHBI MHPA, POJIH
XMMUHM B TIO3HAHUM SIBICHUH NPUPOJBI, B
(GOpMUPOBAHUN MBILUIEHUS U  KYJIBTYpBI
JMYHOCTH, ee (bYHKIMOHATIBHOM
IPaMOTHOCTH, HEOOXOAMMOW Ui pELICHUs
NPaKTHYECKUX  3aJad M IKOJOTMYECKU
O00OCHOBAaHHOTO  OTHOILIEHUS K  CBOEMY
37I0POBBIO U TIPUPOJIHOM Cpeae;

- YMCTb MMPOBOAUTH paCUYCThI [0 XUMHUYCCKUM
dopMynaM W ypaBHEHUSIM XHMHUYECKHX
peakimii ¢ WCIONb30BaHUEM (PU3HUYECKUX
BEJIMYMH, XapaKTEPU3YIONIMX BEUIeCTBA C
KOJIMUYECTBEHHON CTOPOHBI: MaccChl, 00BEMa
(HOpMaJbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA
BEILECTBA; MCTIOJIb30BATh CHCTEMHBIE




XUMHUYCCKUC 3HAHUA IJId MMPUHATHUA peHleHI/Iﬁ
B  KOHKPCTHBIX JKHU3HCHHBIX CHUTyallUAX,
CBA3aHHLIX C BCIICCTBAMHA U UX ITPUMCHCHUCM

OK 02.

B o0s1acTH HEHHOCTH HAYYHOI'0
MO3HAHMS:

- c(hopMUPOBAHHOCTH
MUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH u 00IIIeCTBEHHON
MpPaKkTUKH,  OCHOBAHHOIO  Ha
Jmajore KYJBTYD,
CHOCOOCTBYIOIIIETO  OCO3HAHUIO
CBOETO MECTa B ITOJIUKYJIBTYPHOM
MHUpE;

- COBEPIIECHCTBOBAHUE SA3bIKOBOM
U 4YHUTATEIbCKOW KYJIBTYpbl Kak
cpenicTBa B3aUMOJICUCTBUA
MCXKAY JIIOAbMHU U TIO3HAHUA
MHUpa;

- OCO3HAHHME ILIEHHOCTH HAYy4YHOU
JCATCIIBHOCTH, TOTOBHOCTH
OCYILIECTBIISITh  NMPOEKTHYIO U
HCCIIE0BATEIIbCKY IO
JeSATEIbHOCTh MHANBUAYAIBHO U
B IpyIIIIE;

OBjaieHHe YHUBEPCAJIbHBIMHU
yueOHBIMH MO3HABATEIbHBIMH
AefCTBUAMU:

B) pabdota ¢ undgopmaiueii:

- BIIQJIETh HABBIKAMHU MOJYYEHUS
nHpopMalliid U3  UCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSTEIbHO
OCYIIECTBIISITh TIOWCK, aHAaJu3,
CHUCTEMAaTHU3ALNIO u
HHTEPIPETALAIO uHbopMauu
pa3NMyYHBIX BHJIOB U  (QopM
MPEACTaBICHUS;

- CO3/1aBaTh TEKCThI B PA3JIMYHbBIX
dbopmaTax ¢ yuyeToM Ha3HAYCHUS

uHbOopMaIuu u LeJIeBOI
ayAUTOPHH, BBIOUpas
ONTUMAJIbHYIO bopmy

MIpeICTaBICHMS U BU3YyaIU3aluy;
- OLEHHUBaTh JIOCTOBEPHOCTH,
JETUTUMHOCTh HMH(pOpMaLuu, ee
COOTBETCTBUE  IPABOBBIM U
MOPaJIbHO-ITHUECKUM HOpMaM;

- HCMOJIb30BaTh cpeacTBa
MH(OPMALIMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH
B pEUIeHHMM  KOTHUTHUBHBIX,

- yMeThb IUJAHUPOBaTh U  BBIIOJHATH
XUMHUYECKHH 3KCIIEpUMEHT (TpeBpalieHus
OpPraHMYECKHUX BEIIECTB IPU HarpeBaHUH,
NIOJIyYE€HHUE STUIECHA U U3YyUEHHUE €TI0 CBOMCTB,
KayeCTBEHHbIE pEaKkUUU Ha  albJIeTuipbl,
KpaxMajl, YKCYCHYI KHCIIOTYy; J€HaTypauus
OeNIKOB IpU HarpeBaHUM, LBETHbIE pPEAKIIMU
OEnKOB;  MPOBOJIUTH  PEAKUHUU  HOHHOTO
oOMeHa, OTIpeIeTIATh cpemy  BOJHBIX
pacTBOpOB, KaueCTBEHHbIE pEeakUUU Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHUS; pelars
SKCIIEPUMEHTAJIbHbIE  3aJaud 10  TeMam
"Metamns" u "Hemerannsl") B COOTBETCTBUU
C TMpaBUJaMH TEXHUKH O€30MacHOCTU MpH
OOpalleHnu ¢ BELeCTBAMU U JTaOOpaTOPHBIM
000py0BaHUEM; TPEACTABIATh PE3YJIbTATHI
XUMHUYECKOT'0 SKCIIEpUMEHTA B (pOpMe 3alHcu
YPaBHEHUN COOTBETCTBYIOIIMX pPEAaKIUA U
(GopMyIMpOBaTh BBIBOABI HAa OCHOBE JTHUX
pe3ynbTaToB;

- yMETb  AHAIU3UPOBATH  XUMHYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3  pa3HbIX
HUCTOYHUKOB (cpenctB MaccoBOM
uHpopMaluu, cetb IHTepHeT U 1pyrue);

- BJIQJETb OCHOBHBIMH METOJAaMHU HAy4YHOI'O
MO3HAHMS BEIIECTB M XUMHUYECKHUX SIBJICHHM
(HabmofieHne, U3MEpEeHue, IKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh IIPOBOAUTH PACUEThl N0 XMMHYECKUM
dbopMylnaM U  ypaBHEHHUSIM XHUMHUYECKHUX
peakuuii ¢ HCIOJIb30BaHMEM  (pU3MUECcKUX
BEJIMYMH, XapaKTEepPU3YyIOIIMX BELIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA
BELIECTBA; HCII0JIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHMSI JUIsl IPUHATUS peleHui
B KOHKDETHBIX JKMU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM




KOMMYHHUKATUBHBIX u
OpraHHu3allMOHHBIX 3aga4 C

co0JIr0IcHHEM TpeOoBaHUI
OpPrOHOMMKH, TECXHUKN
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepekeHtsi, MPaBOBBIX U
THYECKUX HOPM, HOpM

nH(pOpMaAIMOHHOM 6€30MacHOCTH;
- BJI/IETh HABBIKAMHU
pacro3HaBaHUsI U 3aIIUTHI
uHpopmanuu, MHGOPMAITMOHHON
0€e30IMacHOCTH JIMYHOCTH,

OK 04.

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH u
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKAMH Yy4eOHO-
HCCIIE0BATEIIbCKOM, IPOEKTHON
M COLMAJIbHOM NEATCIBHOCTH;
OBjaieHHe YHUBEPCAJIbHBIMHU
KOMMYHUKATHUBHBIMU
ACHCTBUAMMU:

0) coBMecTHAasl AeATeJILHOCTD.

- TMOHHUMATb M HCIOJIb30BATH
MpeuMylniecTBa KOMaHIHOM U
WHIUBUAYATbHON pabOTHI;

- NPUHMMATh LEIH COBMECTHOU
JeSATEIbHOCTH, OpPraHu30BBIBATh
U KOOPJIWHUPOBAThH JEHCTBHS IO
€e  JOCTHMXKEHHUIO:  COCTaBIIATH
IJJaH JICCTBUM, paclpenessTh
ponu c Y4ETOM  MHEHUU
YYaCTHHKOB o0cyXaTh
pe3yNbTaThl COBMECTHOU PabOTHI;
- KOOPJIWHHUPOBATH M BBHITIOJHATH
paboTy B YCIOBUSIX peaibHOro,
BHPTYaJIHHOTO "
KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYWIECTBJIATH  IO3UTHBHOE
CTPATETUYECKOE TIOBEJACHHE B

pa3IMYHbBIX CUTYAIIUsX,
IIPOABJIATH TBOPYECTBO u
BoOOpakeHue, OBITh
NHUIIUATUBHBIM

OBjaieHHe YHUBEPCAJIbHBIMHU
peryJATUBHBIMHU JeHCTBUSIMU:
') NpUHSITHE Cce0sl W JPyrux
JIoae:

- MPUHUMATh MOTHBBEI "
apryMEHThl ApPYyruX JIIOAEH IpH
aHaau3e pe3yabTaTOB
JESITENLHOCTH,

- yMETb IUIAHUPOBaTb U  BBINOJIHATH
XUMHUYECKHH JKCHEPUMEHT (IIpeBpaleHUs
OpraHMYECKUX BEIIECTB IIPU HArpeBaHUW,
MOJTy4YeHHUe STUIICHA U U3yYeHHUE €ro CBOMCTB,
KaueCTBEHHbIE pEaKLUMU Ha  aJlbJETUJbI,
Kpaxmajl, YKCYCHYIO0 KHCIIOTY; JeHaTypauus
OENKOB MpPU HAarpeBaHUM, IIBETHbIE PEAKLUU
0eNnKoB; MPOBOAUTH  PEAKUUUd  HOHHOTO
oOMeHa,  ompeneniaTb  Cpeay  BOJIHBIX
pacTBOpPOB, KAuyeCTBEHHbIE peakUWd Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHUOH aMMOHUS; pemiathb
DKCIEPUMEHTAIbHBIE  33Jaud 1O TEMaM
"Metams" u "Hemeramnsl") B COOTBETCTBUU
C MpaBWJIaMH TEXHUKH O€30MacHOCTU IpHU
OOpalleHnn ¢ BELECTBAMU U JIA0OPAaTOPHBIM
000pyIOBaHUEM; NPEACTABIATh PE3yJIbTaThI
XUMHUYECKOT0 dKCIIEpUMEHTa B (hopme 3anmucu
YPaBHEHHUH COOTBETCTBYIOLIMX pEaKUuil U
(dbopMynMpoBaTh BBIBOABI HAa OCHOBE JTHUX
pE3yJIbTAaTOB




- IPU3HABATHh CBOE IIPABO U MPABO
JIPYTUX JIIOJIEH Ha OIINOKY;

- pa3BHUBaTh CIIOCOOHOCTH
TMOHUMATh MUP C TIO3UITUU
JIPYroro 4ejioBeKa;

OK 07.

B 00;1acTH 3K0710rH4€CKOr0
BOCIIMTAHMSL:

- c(hopMUPOBAHHOCTH
JKOJIOTUYECKON KYJIBTYpBI,
IMOHUMAaHHE BJIUSHUS COLMAIBHO-
SKOHOMHUYECKUX MPOLECCOB Ha
COCTOSIHUE MPUPOAHOMN u
COLIMAJIBHOW CpeJbl, OCO3HAHHE
I00aTBbHOTO xXapaxkrepa
9KOJIOTUYECKUX MPOOIIeM;

- TJIAHUPOBAHKE u
OCYILIECTBJICHUE  JICUCTBUHA B
OKPY’KarolIlled cpelle Ha OCHOBE
3HAHUS  LEJIeM  yCTOMYMBOIO
pPa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HEINpPUATHE JECWCTBUM,
MIPUHOCSIINX BpPEI OKPYKArOLIEH

cpene;

- YMEHHE MPOTHO3UPOBATH
HeOJIaronpusTHbIS
JKOJIOTHYCSCKHE MOCJIEICTBUS
MPEeATPUHUMAEMBIX JEHUCTBUIA,
MpeOTBpaIaTh HX;

- paclupeHue OITbITA
eI TEIILHOCTH DKOJIOTHUECKOH
HANpPABJIEHHOCTH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENBCKON, IPOEKTHOMN
H COLMAJIbHON NCATCILHOCTH;

- chopmupoBaTh  IPEIACTABICHHUSA: O
XUMUYECKOU COCTAaBJIAIOLIEN
€CTECTBEHHOHAYYHOH KapTUHBI MHpa, POJHU
XUMHMM B IIO3HAHUM SIBJICHUN MpPUPOABI, B
(OpPMHPOBAHUU MBILIUIEHUS! U KYJIbTYpHI
JIMYHOCTH, ee (bYyHKIMOHATIBLHON
rPaMOTHOCTH, HEOOXOAMMOHN HJisi peleHUs
INPAKTUYECKUX  3a7ad U JKOJIOTMYECKH
00OCHOBAaHHOTO  OTHOILIEHUSI K  CBOEMY
3/10pOBBIO U IPUPOJIHOM cpene;

- yMeThb COOJIOJaTh MpaBUia SKOJIOTHYECKH
1esecoo0pa3sHoro  MoBeACHUsT B OBITY U
TPYJOBOM JEATEIBHOCTH B LEISIX COXPAaHEHUS
CBOETO 3JI0pPOBbsl U OKPYKAIOIIEH IIPUPOLHOU
Cpellbl; YYUTHIBATh ONACHOCTh BO3AECUCTBUSA
Ha OKMBBIE OpPraHU3Mbl  OIIPEIEICHHBIX
BEUIECTB, IIOHMMAas CMBICI  IOKa3aTels
IIpeeNbHON JOYCTUMOMN KOHLIEHTPAUH




2. CTPYKTYPA U COAEP) KAHUE OBIIEOBPA3OBATEJBbHOM IUCIHUILIIMHBI

2.1. O0beM oO1Ieo0pa3oBaTeIbHON YUeOHOH IMCHMIIJIMHBI M BUABI Y4e0HOH padoThl

. O0bém B
Bup yueoHoii padoThl
yacax

O0beM y4eOHO TN CHUTITHHBI 78
B TOM YHCIIE:

38
TEOpeTHYEeCcKoe 00yUeHue
JlaGopatopHbie paboThI 10
NPaKTUYECKHUE 3aHATHSL, B T.4. KOHTPOJIbHBIE PaOOTHI 28
U3 HUX MPOMEXYTOUHast aTTectanus B popme nuddepeHnpoBaHHOTO 3aueTa 2




2.2 TemaTH4yeCKHUil IJIaH U COJePKAHHUE TUCHUILINHBI

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4e0HOro MaTepuasia, JJadopaTopHble H MPAKTUYECKUE 3AHATHS,
KOHTPOJIbHbIE PadoThI

O0BeM
4acoB

dopMupyemblie
KOMIIeTEeHIIUN

Pazgen 1. OcHOBBI CTPOEHUS BellleCTBA

Tema 1.1. CtpoeHue
aTOMOB XUMHUYCCKUX
9JIEMEHTOB U NIPUPOAA
XMMHUYECKON CBSI3H

CoBpeMeHHast mMonenb CTpoeHHs: aromMa. CHUMBOJMYECKHH SI3BIK XUMHUU. XHUMHUYECKHUI
AIIEMEHT. DJeKTpoHHas KoHdurypauus aroma. Kmaccudukanuss XUMHUYECKUX SJIEMEHTOB
(s-, p-, d-omemenTbl). BaneHTHbIC SIEKTPOHBL. BaJeHTHOCTh. DJIEKTPOHHAs NPHPOIA
XUMHUYECKON CBSI3U. DIEKTPOOTPUIATENLHOCTh. BHIBI XUMUYECKOW CBA3M (KOBaJeHTHAs,
MOHHAsl, METAJJINYECKasl, BOJOPOIHAS) U CIIOCOOBI €€ 00pa30BaHUs

IIpakTH4eckue 3aHATHA

Pemenne 3amanuii Ha MCIIOJIBL30BAaHNE XMMHYECKOM CHMBOJIMKHM M Ha3BaHWH COETMHEHUH
[0 HOMEHKJIATYpPE MEXIYHAPOJHOIO COK3a TEOPETUYECKOW W NPUKIAJIHOW XUMHUHU U
TPUBUAIBHBIX HA3BAaHWUW JJI1  COCTaBIICHUS XUMHUYECKUX (POPMYyNT JABYXaTOMHBIX
COCIUHEHU (OKCHUIOB, CYyIb(UAOB, THAPUAOB U T.I.) M JPYTUX HEOPTraHUYECKHX
COCIUHEHHH OT/IEIBHBIX KIIACCOB.

[IpakTyeckue 3a1aHus Ha YCTAHOBJIICHHUE CBS3U MEXIY CTPOCHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB M MEPUOJUYECKUM H3MEHEHHEM CBOWCTB XHMHUYECKHX JJEMEHTOB M HX
COEMHEHUI B COOTBETCTBUU C NOJ0KeHUEM [leproinueckoi CUCTEMBI.

OK 01

Tema 1.2.
Ilepuoanueckuii 3aK0H
u tabauma J[.U.
Menaeneena

[Tepuoanueckas cucrtema xumudeckux 3iaeMeHToB .M. Menneneesa. duznueckuii
cmblica [lepuonnyeckoro 3akona /[.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHMUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CII0KHBIX BELIECTB B
COOTBETCTBUHU C IOJIOKEHUEM XUMHUUECKOI0 3JIeMeHTa B [Iepuoauueckoit cucreme.
MupoBo33peHueckoe u HaydyHoe 3HaueHue [lepuonnueckoro 3akona /[.11. Menneneesa.
[Iporuosst JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

IIpakTHyeckue 3aHATHA

Pemenne npakTuKO-OpMEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA XapaKTEPU3aLUIO
XMUMHUYECKHX 3JIEMEHTOB «MeTalInuecKue / HeMeTalIn4eCKue CBOWCTBA,
ANEKTPOOTPHULIATEIBHOCTD XMMUUYECKUX 3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM
CTPOEHHUEM U IOJIOKEHUEM B IIEPUOANYECKON CUCTEME XUMHUUECKUX d1eMeHTOB J[. 1.
Menpaeneesay

OK 01
OK 02

Paznen 2. Xumuyeckue peakumu




Tema 2.1. Tunsl
XUMUYECKHUX PEaKIIun

Knaccugukanus u TUIIBI XUHMUYECKUX PEAKIUNA C y9acTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBieHue ypaBHEHUH peakUii COeqUHEHNs, pa3I0kKeHUs, 3aMelleHHs], OOMEHa, B T.4.
peakuuii rOpeHysi, OKUCICHHUI-BOCCTAHOBIICHHUS.

VYpaBHEHUsI OKUCICHUS-BOCCTaHOBIIEHUS. CTeneHb OKUCaeHHsI. OKUCIUTEND U
BOCCTaHOBUTENb. COCTaBIEHUE U YPAaBHUBAHUE OKUCINUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuii METO10M 3JIEKTPOHHOro OanaHca. OKUCINTENTbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU
B [IPUPOJIE, IPOU3BOACTBEHHBIX IIPOLIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB

IMpakTnyeckne 3aHATHS

KonuuectBennsle oTHOIIEHNUS B XUMHUHU. OCHOBHBIE KOJINYECTBEHHEBIE 3aKOHLI B XUMUU U
pacueTsl MO YpPaBHEHUSM XHMUYECKUX peakuuid. Moilb Kak equHHIAa KOJIWYecTBa
BellecTBa. MosipHas Macca. 3aKOHBI COXPAHEHHUSI MacChl U SHEPruM. 3aKOH ABOTaJpoO.
Monsipablii 06beM razoB. OTHOCHTENIbHAs IJIOTHOCTH ra3oB. PacueTwsl Mo ypaBHEHUSM
XUMHYECKHUX PEAKIUN C MCIIOJIb30BAHHEM MAacCChl, 00beMa (HOpMabHbBIE YCIOBHS) T'a30B,
KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIIEKTPOJIUTHYECKAS
JIMCCOITHAITAS ¥ HOHHBIN
obMeH

Teopust snexkrTpoauTHueckod aucconuanvu. WOHBI. DJEKTPONMUTHI, HEIIEKTPOJIUTHI.
Peakiiun nonHoro oomena. CoctaBieHHe peakluii HOHHOIO OOMEHa IyTeM COCTaBJICHUs
UX TOJHBIX M COKPAIIECHHBIX HOHHBIX ypaBHEHUH. KHUCIOTHO-OCHOBHBIE pPEaKLHH.
3azaHus Ha COCTaBJICHUE NOHHBIX peaKkIui

JlaGopaTopHble 3aHATHSA

JlaGopatopHnas pabota “TuUIbl XUMUYECKUX PEaKIHiA”.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOIIUXCs BELUIECTB) U
NPU3HAKOB XUMHUYECKUX peakiuii. [IpoBenenne peakuuit HOHHOrO 0OMEHa, OIpe/eIIeHUe
CpeJibl BOJHBIX PaCTBOPOB. 3aJaHMsI HA COCTABJICHUE NOHHBIX PEaKIMH

KonTpossnas padora 1

CTpOCHI/Ie BCIIECCTBA U XUMHUUYCCKHEC PCAKIINU

OK 01
OK 04

Paznen 3. CTpoeHue U CBOIiCTBA HEOPTAaHMYECKHUX BelIEeCTB

14




Tema 3.1.
Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHMYECKUX
BEIIIECTB

[Tpenmer Heoprannueckoii xumuu. Knaccudukanus Heoprannueckux BemecTs. [IpocTsie
U CII0’KHbIE BemecTBa. OCHOBHBIE KJIACChl CI0XKHBIX BEIIECTB (OKCHUIbI, THIPOKCHUIBI,
KHCIIOTHI, COJIN). B3anMOCBS3b HEOPraHMUECKUX BEIIECTB. ATpEraTHble COCTOSHUS
BemlecTBa. Kpucrammyeckue u amopHble BemiecTBa. TUIBI KPUCTAIMYECKUX PELIETOK
(aTomHas1, MOJIEKYJIIpHAst, MOHHAS, METAJUTMYECKast). 3aBUCUMOCTh (PU3HMUECKUX CBOWCTB
BEIIECTBA OT TUIIA KPUCTAINIMYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH
BEILECTB OT BUJAa XMMHUYECKOM CBS3U U THUIIA KPUCTAIIMYECKOMN pemeTky. [IpuunHel
MHOT000pa3us BEUIECTB

[MpakTnyeckune 3aHATHSA

Homenknarypa HeOpraHMueCKUX BEIIECTB: HA3BaHHUE BEUIECTBA HCXOIS U3 UX
XUMHUYECKOH (OpMYJIbl UM COCTaBICHUE XUMHUECKON (OPMYJIbI UCXO/s U3 HA3BAHUS
BemiecTBa o Mexaynapoanoit (MIOITAK) unu TpuBHaibHONM HOMEHKIIATYpE.

Pemenne npakTuyeckux 3alaHuil Mo KiIaccH(UKAMM, HOMEHKIATYPE U XUMHYECKUM
dbopMylilaM HEOPraHUYECKHX BEIIECTB PA3UYHBIX KJIAcCOB (yrapHbIA ra3, YrIeKHUCIBINA
ra3, aMMuak, raiieHasi U3BeCTb, HeraneHasi U3BecThb, MUThEBAs COAA U APYTUX): Ha3bIBATh
U COCTaBJIATH GOPMYJIIBI XUMHUYECKHX BEIIECTB, OMPEENIATh MPHHAICKHOCTD K KJIaccy.
Hcrounnku xumudeckoi nahopmaimu (cpeacts MaccoBoi nHpopmaruu, cetb MHTEpHET
u apyrue). [Touck nHbopMaIum no Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM
dbopmynam

OK 01
OK 02

Tema 3.2. Ousuko-
XHMHYECKHE CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

Mertamner. O0mue GpusnuecKkue 1 XUMHYECKHe CBOMCTBAa MeTayUI0B. CIIOCOOBI MOTyYeHHS.
3HauyeHHEe METAUIOB W HEMETAJUIOB B TPHPOAE W IKU3HEACATEIBHOCTH YEIOBEKa MU
opranu3mMoB. Kopposusi MeTamaoB: BUABI KOPPO3HH, CIIOCOOBI 3aIIUTHl METAJIOB OT
KOPPO3UH

Hemerannpl. OOmue ¢usnueckne M XMMHUYECKHME CBOMCTBa HeMeTa/uioB. TuUnuyHbIE
cBoiictBa HemetaioB IV— VII rpynn. Knaccudukanuss 1 HOMEHKIATypa COEIUHEHUH

HeMmeTaJs10B. KpyroBopoTsl OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB (OKCUIOB,
THAPOKCHUJIOB, KUCIIOT, COJICH | Zp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB MPOCTHIX
BCIICCTB, BOOOPOJHBIX COGHHHGHHﬁ, BBICHINX OKCUIOB U THAPOKCHUIIOB

OK 01
OK 02




IIpakTHyeckune 3aHATUS 2

CocTaBiieHHe YpaBHEHHH XHUMHUYECKHX pEaKUUA C y4acTUEM MPOCTBIX U CIOXKHBIX

HEOPraHUYECKUX BEIIECTB: METAJJIOB U HEMETAJIOB; OKCHIOB METAJIOB, HEMETAJIJIOB U

aM(pOTEepHBIX DIIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBaHMN U aM(OTEpHBIX

TUAPOKCUJIOB; HEOPTaHUUECKHUX COJIeH, XapaKTepU3YIOIIUX UX CBOWMCTBA.

Pemennie mpakTUKO-OPHEHTUPOBAHHBIX TEOPETHUYECKHX 3aJaHUil Ha CBOICTBa, COCTaB,

MoJTydeHre U 06e30MacHOe UCTIONb30BAHUE BAKHEHIIINX HEOPTraHMYECKHUX BEIISCTB B OBITY

U TIPAKTUYECKOH 1eATeIbHOCTH YeJIOBeKa
Tema 3.3. JlabopaTopHble 3aHATHUS OK 01
WNnentudukarms JlaboparopHnas pabota «aeHTudukaims HEOPraHUIeCKNX BEIIECTBY. OK 02
HEOPTaHUYECKUX Pemenne »sKcrepMMEHTANBHBIX 3a7ad 10 XWMHUYECKHUM CBOMCTBAM METaIOB U OK 04
BEIIIECTB HEMETAIIJIOB, [0 PACMIO3HABAHUIO U MOTYYSHHIO COSIMHEHHI METaJIOB M HEMETAJLIOB. 2

Nnenrudukanus HEOPraHMYECKUX BEIIECTB C MCIOIB30BAHUEM UX (PU3UKO-XUMUUICCKUX

CBOMCTB, XapaKTepHBIX KauyeCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha CyibQart-,

KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHHUS
KonTpoabnas padora 2 |CBoiiCTBa HEOPraHUYECKUX BEILIECTB 2
Pasnen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHX BellleCTB 22
Tema 4.1. [TosiBneHue U pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpenMeT oprannyeckoit OK 01
Knaccudukanus, XUMUHU. MecTo U 3Ha4eHHE OPTaHMYECKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
CTpOCHHE U XUMHUYECKOE CTpOCHHE KaK MOPSAIOK COCIWHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX
HOMEHKJIaTypa BaJIGHTHOCTH. OCHOBHBIC TMOJOKEHUS TEOPUM XUMHUYECKOTO CTPOEHUS OPTraHUYECKHUX
OpraHM4YecKuX BemecTB | coeauHenuit A.M. bytiepoBa. VYruepoaHbli CKeJIET OpPraHUYeCKOM MOJIEKYJIbI.

3aBUCHMOCTh CBOMCTB BEIIECTB OT XHMMHYECKOTO CTpOeHHs Mojekyid. M3omepus u 2

U30MEPBI.

[Tonsatne o ¢ysxouoHaneHoW rTpynme. Paaumkan. [lpunnunsl — kinaccuduxanuu
OpraHMYEeCKUX  coeluHeHuil. MexayHaponHas  HOMEHKIaTypa W MPUHIUIBI
HOMEHKJIATypbl OpraHUYecKuX coeanHeHui. [Tonarue 06 a30TcoaepKalx COeIMHEHUSX,
OMOJIOTUYECKH  aKTHBHBIX  BemiecTBax  (yriaeBogax, »JKuMpax, Oelkax u  Jap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, NTOJIMMEP, CTPYKTYPHOE 3BEHO)




IIpakTH4eckue 3aHATHSA

Homenknatypa opraHM4eckuX COEIWHEHUN OTIENbHBIX KJIacCOB  (HACHIIICHHBIE,
HEHACBHIIICHHBIE M apOMAaTHYeCKHUE YTIEBOAOPOABI, CIHPTHI, (EHOJNBI, aIbJACTHIIBI,
KETOHBI, KapOOHOBBIe KHCIOTHI U JAp.) CocTaBieHHE TOIHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (OpPMyJI OpPraHMYECKMX BEIIECTB OTICIBHBIX KJIACCOB, HCHONB3YsS HX
Ha3BaHMUS MO CHCTEMAaTHYECKOM W TPHUBHAIBHON HOMEHKJIAType (STWIJICH, alleTUJICH,
rIuieput, ¢enon, Gopmanbaerui, YKCycHas KHCJIOTa, MIMIUH). PacueTsl mpocreiiein
(dbopMyJIbl OpraHn4YecKoil MOJIEKYJIbl, UICXO/sI U3 3JIEMEHTHOT 0 cocTana (B %)

Tema 4.2. CBoiicTBa
OpPraHUYECKHUX
COEIMHEHUN

OU3MKO-XMMHYECKAE CBOMCTBA OpPraHMYECKUX COCIWHEHUN OTHEIbHBIX KJIIACCOB
(ocobenHocTH Ki1accu(UKay U HOMEHKJIATYyphl BHYTPHU KJIacca; TOMOJIOTHYECKUNA Pl U
obmast gopmyna; m3omepus; (HU3MUSCKHE CBOMCTBA; XMMHUYCCKUE CBOWMCTBA; CIIOCOOBI
MOJTy4eHUs):

— MpenebHbIe YIIIeBOAOPOAbI (alKaHbl W IHUKIOATIKAHBI). ['OpeHHe MeTaHa Kak OJHH U3
OCHOBHBIX HCTOYHUKOB TEIUIa B MPOMBINIIEHHOCTH W ObITy. CBOWCTBAa MPHPOJHBIX
YIJIEBOAOPOJOB, HAX0KACHUE B MPUPOJIE U IPUMEHEHNE AJIKAHOB;

— HempeeNbHble (aJKeHBbI, aJKWHBI U aJKAJUCHBI) M apOMATUYCCKHE YTIIEBOJOPOJIBI.
['openue aneTuneHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU JJISI CBAPKU U PE3KHU
METAJJIOB

— KHCJIOPOJICOACPIKAIINE COCTUHEHHS (CITUPTHI U (DEHOJIBI, KApOOHOBBIE KUCIOTHI U A(UPHI,
QIbJETUABl M KETOHBI, KHUPBI, YrieBojsl). [IpakTHueckoe NMpUMEHEHHE STUIICHTIIUKOIIS,
rnuuepuna, ¢enona. Ilpumenenue gopmanbiaeruia, aneraibieruia, YKCyCHON KHCIOTHI.
Mpl1a KaK coJIM BBICIIMX KapOOHOBBIX KHCI0T. Moromue cBoicTBa MblIa

— a30TcoAepKalme COCIMHECHHUS (aMuHBI u AMUHOKHCIIOTBI, OenKn).
BbicokoMoOneKyIsipHbIE  COEAMHEHUS (CUHTETUYECKHE U OMOJOrMYeCKU-aKTHUBHBIE).
Monomep, nonuMmep, CTPYKTypHOe 3BeHO. [lommMmepusanus 5STUiIEHA KaKk OCHOBHOE
HAIPABJICHUE €TO UCIIOIb30BAHMS.

I'eneTndeckas CB3b MEXKAY KJIAaCCAMHU OPraHUYECKUX COCIUHEHUN

IIpakTHYeckue 3aHATHSA

CBoiicTBa OpraHUYECKUX COCTUHEHUI OTAETIbHBIX KJIAcCOB (TpUBHAIbHAS U
MeXIyHapoaHasi HOMEHKJIaTypa, XUMHUUECKHEe CBOMCTBA, CIIOCOOBI MOJIy4YEHNUs):
npesenbHble (aJKaHbl M HUKIIOAIKaHbI), HeTpeAebHble (AJIKeHbI, JIKMHBI U aJIKaJUeHbI) U
apoMaTHYeCKHe yTIeBOIOPOAbI, CIUPTHI U GEHOJIbI, KAPOOHOBBIE KUCIOTHI U A(UPHI,

OK 01
OK 02
OK 04




AIbACTUABI U KETOHLI, aMUHBI 1 aMUHOKHCJIIOTBI, BBICOKOMOJICKYJIAPHBIC COCANHCHUA.
3aIlaHI/I5[ Ha COCTaBJICHHC ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_[I/Iﬁ C Y4aCTHUCM OPTraHUYCCKUX
BCIHICCTB HA OCHOBAHMHU UX COCTAaBa U CTPOCHUA

[IpakTnyeckue 3aHATHA

CocraBiieHue cxeM peakuui (B TOM YHUCIIE [0 MPEUIOKEHHBIM IEM0YKaM MPEBPALCHHUIT),
XapaKTEpPU3yIOIUX XHMHWUYECKUE CBOMCTBA OPraHMYECKUX COCIUHEHUH OTHCNIBbHBIX
KJIACCOB, CIIOCOOBI UX MOJyYEHHUS U Ha3BaHHE OPraHUYECKUX COEJAMHEHUH M0 TPUBHUAIBHOU
WU MEXIYHApPOIHON CUCTEMAaTUYECKON HOMEHKIIATYPE.

Pemenne  npakTUKO-OPHEHTHPOBAHHBIX  TEOPETHYECKMX  3aJaHMd  Ha  CBOMCTBA
OpraHUYeCKHUX COCIUHEHUHN OTIEIbHBIX KJIACCOB

JlabopaTopnas padora‘“IIpeBpaiennsi OpraHMuYeCKUX BEIIECTB MPU HarpeBaHuu'.
[TonyyeHue STHIICHA M U3yYEHHE €r0 CBOMCTB. MoOJEIMpPOBaHUE MOJCKYJI U XHMHUYCCKHX
NpeBpalleHuid Ha IPUMEpE dTaHa, YTUICHA, alleTHIICHA U Jp.

Tema 4.3.
Nnentudukanms
OpPraHUYEeCKHUX BEIIECTB,
X 3HAYCHUC U
MpUMEHEHNE B OBITOBOM
Y MIPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

buooprannueckue coeauHeHus. llpumMeHeHHe W OMOJOTHYECKas: POJIb  YIJIEBOJOB.
OxucJICHHE YTICBOJIOB — UCTOYHUK YHEPTHH JKUBBIX OpraHu3mMoB. O0iacTé mpUMEHEHUs
aMHHOKHUCIIOT. [IpeBparieHus OEJIKOB NMUIM B OpraHu3Me. buonornyeckue (GyHKIUU
OenkoB. buonormdeckne QyHKIWH >KUPOB. POl OpraHMYeCKOW XUMHUH B PEIICHUU
po0JIeM UIIEBOI 0€30IacHOCTH

Ponb opranuueckoil XMMUM B pEHIEHUH NpoOJieM 3HEPreTUYecKor Oe30macHOCTH, B
pa3sBUTUM MEIUIMHBI, CO3JaHMU HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHUKOB DHEPIUU
(anmpTEepHATUBHBIE UCTOYHUKH 3HEprun). OnacHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbI
OpPraHUYECKUX BEIIECTB OTJENBHBIX KJIaccOB (YIJIEBOJIOPOJbI, CHUPTHL, (PEHOIBI,
XJIOPOPraHMYECKHE MPOU3BOJHBIC, aJbACTUABl U JAp.), CMBICI IOKa3aTeis MpeneabHO
JIOITyCTUMON KOHIIEHTPAIIUH

JlaGopaTtopHble 3aHATHSA

Jlaboparopnas pabora: “VneHTuduUKanus OPraHUYECKUX COCIUHEHUH  OTIEIbHBIX
KJIacCOB”

WnenTudukanys OpPraHUYECKUX COCIMHEHMH OTAENbHBIX KIAccoB (Ha Tmpumepe
aJIbJIETUJIOB, KpaxMaia, YKCyCHOW KHCIIOTbI, OEKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3HUKO-
XMMUYECKUX CBOICTB M XapaKTEpHBIX KaueCTBEHHBIX peakiuid. J[eHaryparus Genka npu
HarpeBaHuu. llBeTHble peakuuu OenkoB. BO3HMKHOBEHHME aHAJIMTUYECKOTO CHUTHalIa C
TOYKM 3pEHUS] XUMHUYECKMX INPOLECCOB NPU NPOTEKAHWM KaueCTBEHHOM pEaKIMH,

OK 01
OK 02
OK 04




HO3BOJI$IIOH.[€I>1 I/IHCHTI/I(bI/H_[I/IpOBaTB MPECATIOKCHHBIC OPraHUYCCKHUEC BCIICCTBA

KonTpoasnas padora 3

CtpyKTypa U CBOICTBA OPraHUYECKUX BEIIECTB

Paznen S. Kuneruueckue ¥ TepMOJAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui

Tema 5.1. CxkopocTb
XUMHYECKHUX PEAKIUM.
XUMHYECKOE paBHOBECHE

CKopocTh peakiiy, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (PAaKTOPOB: MPHUPOJBI pearupyronmx
BEIIECTB, KOHIEHTpAIlUM pearupymolux BELIECTB, TEMIEpAaTypsl W  IUIOMIALU
PEaKIIMOHHON MOBEpXHOCTU. TeruioBble 3((EKThl XUMHUYECKUX peakuuid. DK30- U
JHIOTEPMUYECKUE, PEAKIIAH.

OOpatuMocTh peakiuil. XUMHYECKOE pPAaBHOBECHE M €ro CMEIIeHHE IOJ JeicTBHEM
Pa3INYHBIX (baKTOpOB (KOHHGHTpaHI/Iﬂ pPE€arcHTOB WJIM HNPOAYKTOB PCAKIHH, OABJICHHUC,
Temmepatrypa) Ui CO3AaHUS ONTUMAIbHBIX YCIOBUH MPOTEKaHUs XUMHYECKUX
npoueccoB. [Ipunnun Jle-IlaTense

OK 01
OK 02

IIpakTH4eckne 3aHATHA

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUNA Ha aHAIU3 (AKTOPOB, BIMSAIOMIUX Ha
U3MECHEHUE CKOPOCTM XHMMUYECKOM pEakuuu, B T.4. C IO3ULUNA IKOJIOTMYECKU
11eJ1ec000pa3HOro MOBEIEHUSI B OBITY W TPYIOBOM JESATENBHOCTH B LEJSAX COXPaHEHUS
CBOETO0 3/I0POBbS U OKPYKAKOLIEH PUPOIHON CPEMBL.

Pemenne npakTuKO-OpUEHTHPOBAHHBIX 33JIaHUN Ha NMpUMeHeHne npuHuuna Jle-Illarense
JUISL HAXOXK/ICHMS HAIPABIICHUs CMEILIEHUsS PAaBHOBECHUsS XMMHUYECKOM PEaKLUU U aHAJU3
(bakTOpOB, BIMSIOMINX HA CMEIICHHE XUMUYECKOI'0 PaBHOBECHS

OK 01
OK 02

Pa3znen 6. PacTtBopnl

Tema 6.1.
[TonsiTne 0 pacTBOpax

PacTBopeHue kak pu3nKo-xuMHueckuii mpouecc. PactBopsl. CiocoOb! MPUTOTOBICHHUS
pacTtBopoB. PacTBOprMOCTE. MaccoBas 1011 paCTBOPEHHOTO BEILIECTBA.

CMBICT mOKa3aTens MMpeaACIbHO ILOHYCTHMOﬁ KOHOCHTpAllUKN W €ro HCIIOJIB30BAHUC B

OLIEHKE PKOJIOrMYeCKOM 0€30ITacCHOCTH.

HpaBI/ma OKOJOTHYCCKH LICJICCOO6pa3HOFO IOBCACHUA B 6LITy n pr,[[OBOfI JACATCIIBHOCTHU B

OK 01
OK 02
OK 07




LEJISIX COXPAaHEHHsS CBOErO 3/I0pPOBbS U OKpYXkarolled NPUPOAHOM Cpelbl; ONAacCHOCTh
BO3CHCTBUS HA )KUBbIE OPraHU3MbI OIPEIEICHHbBIX BEIIECTB.

TeMva 6.2. MccrieioBanye | Perenne npakTHKO-OpHEHTHPOBAHHBIX PACUETHBIX 3a1aHHi Ha PACTBOPBI, HCIIOIb3yeMbIE 9 OK 01
CBOHCTB paCTBOPOB B OBITOBOW U TIPOM3BOJICTBCHHOM JICSITEIIbHOCTH YEJIOBEKA OK 02

JlaGopaTopHble 3aHATHUSA OK 04

Jlaboparopnas pabota «[IpuroroBneHue pacTBOPOBY.

[TpurotoBicHHE pAcTBOPOB 3aJaHHON (MaccoBoi, %) KoOHIEHTpamuu (C MPaKTHKO- 2

OPUEHTHUPOBAHHBIMU BOIIPOCAMHM ) U OIIPEICTICHUE CPEIbl BOAHBIX PACTBOPOB.

Pemenue 3a1a4 Ha MPUTrOTOBJICHHE PACTBOPOB
Paznen 7. Xumusi B ObITY M IPOM3BOACTBEHHOI IeATEILHOCTH YeJ0BeKa 6 OK 01
Tema 7.1. Xumus B ObiTy |HoBelime HOCTHKEHHUS XMMHUYECKONH HAyKW M XUMHYECKOW TeXHOJOTWU. Poibh XUMHUM B OK 02
Y TIPOU3BOACTBEHHOMN 00ecTeueHnH DSKOJOTUYECKOW, IHEPreTHYECKOW M THINEBOM O€30MacHOCTH, Pa3BUTHU OK 04
NESTEIIbHOCTH YeJIOBeKa |MeauIuHbl. [IpaBmiia mowcka W aHalM3a XUMUYECKoW WHpOpMammMu W3 PasIudHBIX 2 OK 07

MCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4yHas JIUTepaTrypa, CPeACTBa MacCOBOW HMH(OpMAIINH,

ceTb VIHTEpHET)

IIpakTH4eckne 3aHATHA

[Touck u aHamM3 KEHCOB O MPUMEHEHUM XMMHUYECKUX BEIIECTB M TEXHOJOTHUHA C YyYETOM

Oyayuieil mpodeccruoHabHON JEATENbHOCTH M0 TeMaM: Ba)KHEWIMe CTpOUTEIbHBIC

MaTrepuaibl, KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKU, CTEKIIO, KepaMUKa, MaTepUabl JIJs 4

AIIEKTPOHUKH, HAaHOMATEepUANbl, TEKCTUJIbHBIE BOJIOKHA, HWCTOYHUKHU DHEPIHH,

OpraHUYeCKre U MUHEPAIbHBIC YI0OPEHUS, JICKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amuta: [IpencraBneHue pe3yabTaToB pelIeHHUs KEHCOB B (opMe MHUHHU-IOKIAAa C

Mpe3eHTaluen

IIpomeskyTOUHAs aTTeCcTAIMS 10 AUCUUIJIMHE (3a4eT) 2

Bcero
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3. YCJOBUSI PEAJIM3ALIAN TPOTPAMMBI OBILIEOBPA30BATEJILHOI
JUCLUILINHDBI

3.1. TpeOoBaHMsA K MUHHUMAJIBHOMY MAaTEPHAJBHO-TEXHHYECKOMY 00eCIeYeHHI0

Jlnist peanmzaniul pOrpamMMbl JTUCHMIUIMHBI JIOJDKHBI OBITh MPEIYCMOTPEHBI CIEIYIOIIHe
CHelMaNbHbIE TOMEMICHUS: Y4YeOHBIH KaOWHET XHMHUU W/MIM Y4eOHOH XUMHYECKOU
nabopaTopuHu.

O6opynoBanne  y4eOHOIo Ka0uHeTa (HarasAHbIC nocoous): HabOpbI
IIAPOCTEPKHEBBIX MOJIEJICH MOJIEKYJI, MOJICTH KPUCTAIUIMYECKUX PEUICTOK, KOJUICKIIMU MPOCTHIX
Y CJIOKHBIX BEIIECTB W/WIIM KOJUICKIIMU TOJMMEPOB; KOJUICKIIMsSI TOPHBIX MOPOJ U MHHEPAJIOB,
tabnuia Menaeneesa, yueOHble (GUIbMBI, IUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHnyeckue cpeacTBa O00y4YeHHsI: KOMIIBIOTEP C YCTPOHCTBAMU BOCIPOHM3BEICHUS
3BYKa, NPUHTEp, MYJIbTUMEIUA-TIPOEKTOP C DHKPAaHOM, MYJIbTHUMEIHMIHAs JOCKa, YKa3Ka-
IIPE3EHTEP AJIs IPE3CHTALINMN.

Oo6opynoBanue J1aopaTopum M padoyMx MecT JadOpaToOpuUM: MEH3YPKHU, MUMETKHU-
KareJIbHUIIbl, TEPMOMETPBI, MHUKPOCKOII, JYIIbl, MIPEIMETHbIE M TOKPOBHBIE CTEKJIA, TUIAHIIETHI
JUIT KamelbHBIX peakIuid, (UIbTpoBaNbHAs Oymara, MPOMBIBAIKH, CTEKJISIHHBIE TPOOWPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC TaJIOYKH, INTATUBBI JUIS
pOoOUPOK; MEPHBIC IIMIIMHAPHI, BOPOHKH CTEKIISTHHBIC, BODOHKHU JIEJIUTEIbHBIC IMIHHAPUICCKUC
(50-100 wmu1), cTynku ¢ mecTukoM, GaphopoBbie YaIlKH, MTHHIETHI, QUILTPhI OyMaKHbIC, BaTa,
MapJisi, YacoBble CTEKJa, 3JEKTPOIUIMTKH, JIaOOpaTOpHBbIE IUTATUBBI, CIHUPTOBBIE TOPEINIKHU,
CIHMYKHU, IpUOOp ISl TOIy4YeHHUs ra30B (WK MPOOHMpKa ¢ Ta300TBOAHON TpyOKoil), Aeprkarenu
JUIs IPOOUPOK, CKIISIHKH JUIS XpAaHEHUS PEaKTHBOB, pa3daTOYHBIC JIOTKH; XUMHUUECKUE CTAKaHBI
(50, 100 u 200 mu); mmarTeny; MHHIETHI, TUTEIbHBIC IIUIIILL, CEKYHIOMEPHI (TaiiMepbl), MEpHbIC
npooupku (Ha 10-20 ma) u mepbie koa0br (25, 50, 100 u 200 mu), BomsHas Gaust (win
TEPMOCTAT), CTCKJISHHBIC MAIOYKH;, KOHHUYeckue KoimObl mas turpoBanus (50 m 100 mu);
WHIMKAaTOPHBIE TOJOCKM Juiss onpeaeneHus pH W cTaHgapTHas WHIUKATOpHAs —IIKaa;
YHUBEpCaIbHbIM HHAUKaTOpP; nureTku Ha 1, 10, 50 mn (v mo3arops Ha 1, 5 u 10 mur), GropeTku
JUISE TATPOBaHUS, MeAUIIMHCKHE mmpuisl Ha 100—-150 M1, maGopaTopHbIe W/WIIM aHATUTHYECKHE
Bechl, pH-MeTpbl, cymmibHbIN mKad, u 1p. 1aboparopHoe 000py10BaHUE.

3.2. UndopmaunonHoe odecneyeHue 00yueHus

OcCHOBHBIE HCTOYHUKHU:

1. Taopuensu, O. C. Xumus: 10-i kinacc: 6a30Bbiit ypoBeHb: yueOHuk / O. C. ['abpuensn, U. T
Octpoymos, C. A. CraakoB. — 6-¢ u3z., crep. — Mocksa: IIpocsemenne, 2024, — 128 c.
— ISBN  978-5-09-112176-6. — URL: https://e.lanbook.com/book/408671 (mata
obpamienus: 8.02.2024).

2. Tabpuensn, O. C. Xumus: 11-ii kinacce: 6a30Bbiii ypoBenb: yueOnuk / O. C. I'aOpuensn, U. T
Octpoymos, C. A. CraakoB. — 6-¢ u3z., crep. — Mocksa: IIpocsemenne, 2024, — 127 c.
— ISBN 978-5-09-112177-3.— URL: https://e.lanbook.com/book/408668 (mata
obpamienus: 8.02.2024).



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBHIEOBPA30OBATEJIBHOU JUCLHUIIJINHBI

KoHTponb u oneHka pe3ynbTaToB OOY4YEHHs] OCYLIECTBIIETCS IPENojiaBaTeIeM B
rpoLecce NMPoBeIeHUs MPAKTUYECKUX 3aHITUIA U Ja0OPaTOpHBIX padOT, TECTUPOBAHMSI, a TAKKE
BBIIOJIHEHHUSI  OOYYarOIMMUCS ~ MHIUMBUAYAJIbHBIX  3aJaHUM, MPOEKTOB, HCCIIEAOBAHUM.
PesynbraThl 00y4eHUS OHpENENSAIOT, 4YTO oOydaroluecs JAOJDKHBI 3HaTh, [OHUMATh M
JEMOHCTPHUPOBATh 110 3aBEPIICHUN N3YUECHUS JUCLIUIUINHEI.

st popMupoBaHUs, KOHTPOJIS U OLEHKH Pe3yJIbTaTOB OCBOCHHS yUYEOHOM AMCIUIUINHBI
UCHOJIB3YETCs] CUCTEMA OLIEHOYHBIX MEPOIPHUITUH, PEACTABISIONIAsi CO00M KOMIUIEKC YUeOHBIX

MEpOTIPHUATHH, COTIACOBAHHBIX C pe3yJbTaTaMu OOy4YeHHS M C(HOPMYIHUPOBAHHBIX C yUETOM

OI'OC COO (mpenmetHsbie pe3ynbraThl o aucuuiuinae) 1 I'OC CIIO.

Pa3InYHbIM KOHTCKCTAaM.

P 6 Temn! 6.1, 6.2
P7

Oo6rmas/npodeccronaabHas Paznen/Tema Tun oeHOYHBIX MEPONPUATUN
KOMITETEHITHSI

OK 01. Beibupars | P 1 Temsr 1.1, 1.2 VYerubiii onpoc TectupoBanwme,

cnocoObl pemtenust 3amau | P2 Temsr 2.1, 2.2 Pewmenue 3anau. Ilpakrtuueckue

npodecCuoHATbHON P 3 Tems 3.1,3.2,3.3 paboTHI. JlaGopaTopHbie

JIeSATEIIbHOCTH, P4 Temr1 4.1,4.2,4.3 paboTHI. PasnoypoBHEBEIE

MIPUMEHUTEIHLHO K | P5Tema5s.1 3aaHusl.

Brimonnenue KOHTPOJIBHOT'O
TECTA.

NPUMEHATh 3HAHUSA 00
U3MEHEHUU KIIMMara,
MPUHIIUIIBL  OEPEKITUBOTO
IPOM3BOJICTBA,

3¢ PEeKTUBHO TEHCTBOBAThH
B YpE3BbIYANHBIX
CUTYalIUsX.

OK 02. MHcnons3oBars | P 1, Temsr 1.2 [IpakTuueckue paboThI.
coBpemeHHble  cpenctBa | P 3, Temsr 3.1.,3.2,3.3 KonTtposbhbie paboTHI.
MTOMCKa, aHaau3a u | P4, Temr14.2,4.3 Pa3noypoBHeBbIE 3a/1aHUS.
HWHTEpIpeTaIuu P 5 Tema 5.1 Kelic-3amanus. Pemenue 3agau.
uHpOpMaLuHy, u | P6Tems 6.1,6.2 XapaKkTepUCTHUKa BELIECTB.
uH(pOpMaITMOHHBIC P7 Brinonnenue KOHTPOJILHOTO
TEXHOJIOTUH JUTSt TecTa
BBITIOJTHEHU S 3aj1au
npohecCHOHATBHOM
JIESITEIbHOCTH.
OK 04. DOddexruBno | P2, Tema 2.2 [IpakTHKO-OpHEHTUPOBAHHbIE
B3aMMOJIENCTBOBATE u | P3Tema3.3 3aJIaHus, nabopaTopHbIE
paborath B xoyuiektuBe U | P 4, Temsr 4.2, 4.3 paboThI, Kelic-3aqaHus
KOMaH/JIE. P 6 Tema 6.2

P7
OK 07. CogpeiictBoBath | P 6 Tema 6.1 [IpakTHKO-OpUEHTUPOBAHHBIE
COXPAHEHUIO P7 3a7aHus. Kelic-3aganus.
OKpYXKaroIieiu Cpenbl, MonenupoBaHue MPOLIECCOB B
pecypcocOepekeHHIo, OKpY’KaIoIlIe cpe/ie Ha OCHOBE

HU3YYCHHOI'O MaTcpHrajia.
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