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1.MACIIOPT PABOYE# TPOTPAMMBI OBIIEOBPA30OBATEJIBLHOM
TV CHUILIAHBI

MHOA.12 Xumus

1.1. ObsacTh npuMeHeHusi padoueii MPOrpaMMabl

Pabouas mporpamMma o61meo0pa3oBaTeIbHON JUCIUTIINHBI SBIISETCS YacThIO
IPOrpaMMbl  TIOJITOTOBKH  CIICIIMAJINCTOB CPETHETO 3BEHAa B COOTBETCTBHH C
denepadbHBIM  TOCYIAPCTBEHHBIM 00pa30BAaTENbHBIM  CTAaHAAPTOM CPEIHETO
o0O1mero oOpa3oBaHwms.

PaGouast mporpamma o0mieo0pa3oBaTEILHON JUCHIUTIIUMHBI MOXET OBIThH
WCITOJI30BaHA JPYTUMH 00pa30BaATEIbHBIMU YUPEKACHUSAMHU TPOHEeCCHOHATHFHOTO
U JOTIOJTHUTEIBHOTO 00pa30BaHus, PECATH3YIONTUMH 00pa30BaTEIbHYIO MPOTPAMMY
CpeaHero oo1iero oopa3oBaHusl.

1.2 MecTo 1MCUMILUIMHBI B CTPYKTYype o0pa3oBaTeibHOM nporpammbl CIIO:

B yue6npix mnanax [IIICC3 CIIO ectecTBEeHHOHAYYHOTO MPOQUIs XUMHUS
BXOJIUT B 00II€00pa30oBaTEIbHYI0 MOJATOTOBKY M H3y4daeTcs Ha YriyOJeHHOM
YPOBHE.



1.3. Ilnanupyemblie pe3ybTaThbl OCBOeHHsI 001eo0pa3oBaTe/bHOH AUcHUIIMHBI B co0TBeTcTBHMU ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO
Kon u I[InanupyemMble pe3yJjbTAaThl 0CBOEHHS THCIUTIIHHBI
HAUMeEHOBaHHe
(popmupyembix Oo6ume JAucuMnyimHapHble
KOMIIeTeH I

OK 01. Beibupats
CIIOCOOBI PeIICHUS
3a1a4
npoheCCUOHATBLHON
JeSTSIbHOCTH
MPUMEHHUTEIBHO K
pa3IMYIHBIM
KOHTEKCTaM;

B yacTu TPpy/10BOr0 BOCIUTAHUS:

- TOTOBHOCTb K TpPYyIy, OCO3HAaHHE IIEHHOCTH MacTepCTBa,
TPYIOIO0ue;

- TOTOBHOCTb K aKTUBHOM ACATEIBHOCTH TECXHOJIOTHYCCKOM U
COIMAIbHOM HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIUUPOBATH,

IUIAHUPOBaTb U CaMOCTOSITENIbHO  BBINOJHATH — TaKylo
JeSITENIbHOCTb;
- UWHTEpeC K pa3au4HbiM cdepam npodeccCuoHaTbHOM
JEATEIBHOCTH,
Osuanenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

NMO3HABATEJIbHBIMH NeHCTBUAMMU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- €aMOCTOSITENbHO (OpPMYyIUPOBAaTh U  aKTyaJU3UpOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS IS
CpaBHEHMsI, KJIJacCU(PUKALUU U 0000IIeHNS;

- OMpeneNsaTh LN JAeATeIbHOCTH, 3aJaBaThb HapaMeTpbl U
KPUTEPUN UX TOCTUKEHUS;

- BBIABIATH

3aKOHOMCPHOCTHU u MMPOTHUBOPCUYHA B

paccMaTpruBACMBbIX ABJICHUAX,

- BJIaJIETh CHUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKHI SJIEMEHT, aToM,
3IIEKTPOHHAsT 000JI04Ka aToMa, s-, P-, d-3JEKTPOHHBIC OpOUTAIIH
aTOMOB, WOH,

MOJICKYIJIA, BaJICHTHOCTbD,

AEKTPOOTPULATENIBHOCTD, CTENEHb OKHUCIEHUS, XUMHUYECKas
CBS3b, MOJIb, MOJISIPHAsE Macca, MOJIIpPHBI O00BEM, YIJIepOJHbIN
(GyHKIMOHATBHAS  TPYIIA, paauKal,

HU30MEphI, TOMOJIOTHYECKUN psiJl, TOMOJIOTH, YTJIEBOJIOPOIHI,

CKEJIeT, HU30Mepus,
KHCIIOPOJI- W a30TCOJEpKaIllhe COEAMHEHUS, OUOIOTUYECKU
aKTUBHBIE BellecTBa (YIJIEBOJBI, KHPBI, OENKH), MOHOMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPHUCTAJUIMYECKasi pEeLIeTKa, THIbl XHUMHUYECKUX

moJImep,

peakuuii  (OKHCIMTENbHO-BOCCTAHOBUTENBHBIE,  JK30- U

SHJOTEPMUUYECKHE, PEaKIMd HOHHOTO OOMeHa), pacTBOp,

AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIEKTPOTUTHYECKAS
JIMCCOIHAIINS,

XUMHUYECKON pEaKIMH, XUMHYECKOe pPaBHOBECHE), TEOpUU U

OKHCIIMTCIIb, BOCCTaAaHOBHTCIIb, CKOpPOCTH
3aKOHBbI (TCOpI/I}I XUMHUYCCKOT'O CTPOCHUA OPraHNYCCKUX BCHICCTB
AM. EyTJ'IePOBa, TCOpUA BHCKTpOHI/ITI/I‘{eCKOﬁ JAUCCcolHralmu,

nepuoauueckui 3akoH J[.MI. MeHneneeBa, 3aKOH COXpaHEHUS




- BHOCHUTb KOPPEKTHUBBl B JEATEIBHOCTb, OLICHUBAaTh
COOTBETCTBUE  PE3YJbTATOB LEJISAM, OLECHUBATh PUCKHU
MMOCJICACTBUI NCATCIbHOCTH;

- pa3BHBaTh KPEAaTUBHOE MBIIUICHUE TPU  PELICHUU

JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeHCTBUS:

- BJAJETh y4eOHO-UCCIIeIOBATEIbCKOM U
MIPOEKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3perieHus mpooiem;

HaBbIKaMH

- BBISBIIATD MMPUIUHHO-CJIICACTBCHHBIC CBA3HU u

AKTYAJIM3UPOBATh 3ada4dy, BbIABUI'ATb THIIOTEC3Yy €€ PCUHICHUA,
CBOHUX

HaxoauThb APTYMCHTBI JJIsA

YTBEPKJICHHM, 3a1aBaTh IapAMETPbI U KPUTEPUH PELICHUS;

JOKa3aTcJIbCTBa

- AHAaJIM3UPOBATh IIOJYYCHHBIC B XOAC PCIUCHHUA 3adayvyu

pe3yibTarbl, KPpUTHUYCCKU OLCHUBATH HX HOCTOBCPHOCTD,
MMPOTrHO3UPOBATH U3BMCHCHUC B HOBBIX YCIIOBUAX,
- YMCTb INCPCHOCHUTb 3HAHUA B IIO3HABATCIBHYIO U

HpaKTI/I‘I€CKy10 O6J'IaCTI/I KU3HEACATCIIBHOCTH,

- YMeTI) I/IHTerI/IpOBaTI) 3HAHUA U3 paSHI)IX HpCHMCTHBIX
o0OJacTei;

- BBIJIBUI'aTb HOBBIC UICH, Hpennaraﬂ, OpI/IFI/IHaJ'II)Hble
MOJIXO/IBI U PELICHUS;

- CIIOCOOHOCTH MX HCIIOIL30BaHHUA B ITI03HABATEIBLHON U

COIIMATLHOM ITPAKTHUKCE

Macchbl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XHUMHH,
(dakTosornuecKre CBEACHMS O CBOMCTBAaX, COCTABE, OMYyUYCHUH H
0€30MacHOM HCIOJIb30BAaHUY BAKHEUIINX HEOPTaHUYECKUX H
OpPTaHWYECKHUX BEIIECTB B OBITY U MPAKTUYCCKOU NEATEITHHOCTH
YeJIOBEKa,

- yMETh BBIBJISATH XapaKTepHbIC MPU3HAKKM W B3aUMOCBS3b
W3YYCHHBIX TOHATHM, MPUMEHSATHh COOTBETCTBYIOLIME MOHATHS
MpU ONUCAHHM CTPOCHHS M CBOHCTB HEOPraHUYECKUX U
M UX TPEBpALICHUN; BBIABIATH

OpraHN4Y€CKUX  BCILICCTB

B3aMMOCBSA3b  XMMHYECKMX  3HaHMM C  MOHATHSAMH U
IIPEJICTAaBICHUSIMU IPYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- YMETb UCIOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX COECTUHEHUM
MEXYHAPOJAHOTO COI03a TEOPETUUECKOM M MPUKIAJIHOW XUMHUH
U TpUBHAJIbHbIE HAa3BaHMWsS BAXKHEMIIMX BEIIECTB (ITHJIEH,
alleTWIEH, IIIMLEpUH, (peHou, GopMalbIerul, YKCyCHas KUCIOTa,
[JIUIWH, YrapHbld ra3, YIJIEKUCHbIM ra3, aMMMak, ramieHas
MUThEBasi cofa U JApPYTux),

HU3BCCTh, HCETAmcHass H3BECTDb,

(hopMyIibI
BEIIECTB, YpPaBHEHHsS] XHMHYECKHX pEaKIHi, OOBACHATh UX

COCTaBIIATh HEOPraHWYECKUX U  OpPraHU4EeCKUX
CMBICJI; TIOATBEPXKAATh XAPAKTEPHBIE XMMHYECKHE CBOMCTBA
BEILECTB COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMH U 3aIUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUN;

- yMeTb  YCTaHaBJIUBAaTh
HEOPraHWYECKUX M OPraHUYECKHX BELIECTB K OIPEICICHHBIM

KJIacCaM U rpyimiam COCﬂHHCHHﬁ, XapaKTCPU30BaTh UX COCTAB U

MMPUHAAJIC)KHOCTD HU3YUCHHBIX

BOKHEHIIME CBOMCTBA; OMNPENECTATh BUIbl XUMUYECKHX CBS3EH
(koBasieHTHasl, WMOHHAs, METAJTMYECKas, BOJOPOJHAS), THUIIBI
BEIIIECTB;  KJIACCHU(UIIMPOBATH

KPUCTAIIINICCKUX PEIICTOK

XUMHYCCKUC PCAKIIUU;




- cOopMHpOBATH MPEACTABICHUS: O MaTEPUAILHOM EIUHCTBE
MUpa, 3aKOHOMEPHOCTSAX ¥ NTO3HABAEMOCTH SIBJIEHUHN MIPUPOABL; O
MECTE U 3HAUEHHUU XHMUU B CUCTEME ECTECTBEHHBIX HAayK U €€
poiu B 00ECHEYeHHH YCTOHYMBOTO DPa3BUTHSI YEJIOBEUYECTBA: B
pelIeHnuur Mpo0ieM 3KOJOTHYEeCKON, SHEPreTHUECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTHM MEAMIMHBI, CO3JAHUM HOBBIX
MaTepuaioB, HOBBIX HCTOYHMKOB SHEPruu, B oOecrneuyeHUun
paloHaIbHOIO  IPUPOJONOIL30BaHUS, B  (OPMUPOBAHUU
MHUpPOBO33PEHUSI W OOIIEH KyJIbTyphl YeEJIOBEKa, a TaKKe
HKOJIOTUYECKH 0OOCHOBAaHHOTO OTHOLICHHUSI K CBOEMY 37J0POBBIO
Y IIPUPOJHON Cpene;

- BJIAJIETh CUCTEMON XMMHYECKUX 3HAHUM, KOTOpas BKJIHOYAET:
OCHOBOINOJIATAIOIIME TIOHATUSA (JOMOJHUTENHO K CHCTEME
NOHATHIM  0a30BOr0  ypoOBHSI) - HM30TONBL, OCHOBHOE U
BO30Y)KJICHHOE COCTOSHUE aToMa, TUOpHUIM3alus aTOMHBIX
opOutaneit, xumudeckas cBsi3p ("0 " m "', KpaTHBIE CBS3H),
MOJIIpHasi KOHILIEHTpalus, CTpYKTypHas (opmyra, H30MepHs
(cTpykTypHasi, reoMerpuyueckas (LUC-TPAHC-U30MEpUs), THUIIbI
XUMHUYECKHX pPEaKIHil (rOMO- M TreTeporeHHble, oOpaTHUMble U
HEeOoOpaTUMbI€), pacTBOPHI (MCTUHHBIC, AUCTIEPCHBIE CHUCTEMBI),
KPUCTAJJIOTUAPATBI,  CTENEHb  JAUCCOLMALMM,  DJIEKTPOJIU3,
KPEKUHT, PU(DOPMHUHT); TEOPHUM M 3aKOHbBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IOHUMaHMS
OPUYMHHOCTY M CHUCTEMHOCTH  XUMHYECKHX  SIBJICHUH,
COBPEMEHHBIE TPEACTABJIECHUS O CTPOEHUM BeELIeCTBA Ha
aTOMHOM, MOJIEKYJSIPHOM M HAJMOJEKYJISpPHOM YypPOBHSX;
NpeJICTaBiICHUsT O  MeXaHM3MaxX XHMHUYECKHUX  peakUui,
TEPMOJUHAMHYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTIX HX
MPOTEKaHHs, O XUMHUYECKOM paBHOBECHM, JAHCIIEPCHBIX




cucreMax, (akTOJIOIMYECKHE CBEIECHHUS O CBOICTBax, COCTaBe,
NOJy4eHHH U 0Oe30MacHOM  HCIIONB30BAaHMM — Ba)KHEHIIUX
HEOPraHMYECKUX U OpPraHMYeCKMX BEUIECTB B OBITY W
NPAaKTUYECKON JEeSATEIBbHOCTH YEJNIOBEKa; OOLIMX Hay4YHBIX
OPUHIUIAX ~ XMMHUYECKOro  IpOU3BOACTBa (Ha  IpUMeEpe
IPOM3BOJCTBA  CEPHOM  KUCIOTHI, aMMHaKa, METaHoJa,
nepepaboTku HePTH);

- yMeTb HPOBOJIUTH pacueTbl MO XMMHUYECKMM (opMmyiaaM Hu
YPaBHEHUSAM  XMUMHMUYECKHUX  peakuud C  HUCIHOJb30BaHUEM
¢u3nyecKux BEIUYMH (Macchl, OObEMa Ta30B, KOJMYECTBA
BEIIECTBA), XAPAKTEPHU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: pacyeThl MO HAXOXKICHUIO XHUMHYECKOH (POpMYIIBI
BEIIIECTBA; pacyeTbl Macchl (0Obema, KOJIMYECTBA BEIIECTBA)
IPOAYKTa pEeakiUH, €CId OJHO W3 MCXOJAHBIX BEILECTB JIaHO B
BUJE  pacTBOpa C  ONpEAENCHHOM  MaccoBoil  noneif
pPacTBOPEHHOI'O BeElleCTBA MWJIM JaHO B M30bITKe (MMeeT
IIPUMECH); pacyeTbl MaccoBOM WJIM OOBEMHOH J10JIM BBIXOJa
MPOJIYKTa pEaKIMU; pacyeThl TerIoBoro s¢dexra peakiuid,
00BEMHBIX OTHOILIEHUH Ta30B;

- YMEThb BBISABIATh XapaKTepHbIE IMPU3HAKKM M B3aMMOCBA3b
W3YYECHHBIX TOHATUH, NMPUMEHATH COOTBETCTBYIOIIUE ITOHATHS
P ONHCAaHUU CTPOEHUS M CBOWCTB HEOPraHUYECKUX U
OpraHMYECKUX BELIECTB M WX [PEBpAllleHUui; BBIABIATH
B3aMMOCBA3b  XMMHYECKMX 3HaHMM C  MOHATHAMH U
NPEJCTaBICHUAMHU APYTUX MPEIMETOB Jjs 0ojiee 0CO3HAHHOTO
MOHUMAaHUS U OOBACHEHUS CYLUIHOCTH MaTepUaIbHOTO €IUHCTBA
MHUpa; HCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHE 3HAaHUS JUIsS
OOBSICHEHUSI U  TMPOTHO3UPOBAHUSA  SBJICHWM, HMEIOIINX
€CTECTBEHHOHAYUYHYIO PUPOY;




- YMCThb UCIIOJIB30BaTh HAMMCHOBAHUA XUMUUCCKHUX COGI[I/IHCHI/Iﬁ
MEKIYHapOAHOTO COK3a TEOPETUYECKON M MPUKIAJHON XUMHH
1 TPUBUAJIBHBIC Ha3BaHUsS BCUICCTB, OTHOCAIINXCA K U3YYCHHBIM
KJIacCaM OpraHWYECKUX M HEOPraHWYECKUX COCIUHEHUN;
UCIIOJIb30BaTh XUMHMYECKYI0 CHMBOJIMKY [UISI COCTaBJICHHS
dbopMyn1  HEOpPraHMYECKHUX  BEINECTB, MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTBIX, COKpAIIEHHBIX M CKEJETHBIX)
dopMyn1 OpraHMYECKMX BEIIECTB; COCTaBJIAThH YpaBHEHMS
XUMUYECKHX  PpEaKUud M  pacKpelBaTb MX  CYIIHOCTb:
OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MoCcpcaACTBOM
COCTABJICHUS DJIEKTPOHHOTO OajlaHCa 3TUX PEaKIHif; peaKIi
HOHHOTI'O obMeHa myTeM COCTaBJICHUA ux ITOJIHBIX n
COKPAIEHHBIX HOHHBIX YPaBHEHUH; peakUud TI'MIpOJIu3a,

peaxuuit KOMILIEKCO0Opa3oBaHus (na npuMepe
THJIPOKCOKOMITJIEKCOB IMHKA M AJTIOMUHHS); MOJITBEPXKIATh
XapakTepHbIe XUMHUYECKHE CBOIiCTBa BEIICCTB

COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAaMH U 3alUCSIMH ypaBHEHUI
XAMHUYECKHUX PEaKIUi;

- YMEeTh KIacCU(PUUMPOBATh HEOPraHUYECKHE W OpPraHuvecKue
BELIECTBA M XMMUYECKUE PEaKIMH, CAMOCTOSITEIbHO BBIOMpATh
OCHOBaHMS M KpUTEpUH I KIAaCCHU(PUKALUU H3ydyaeMbIX
XMMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTaB U Ba)KHEHIINe
CBOICTBA BEILECTB, IIPUHAUICKAIINX K ONPEACIECHHBIM KllaccaM
U TpylnmaM COE€OUHEHMH (IIpOCThlE BEUIECTBA, OKCHUBI,
THJPOKCUIBI, COJM; YIIIEBOJOPOJBI, MPOCTBIE 3(UPHI, CIUPTHI,
(beHombl, anbaeru/ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI, CIOKHBIE
3Gupbl, KHUPbI, YIIEBOAbl, AMUHBI, AMHUHOKUCIOTHI, OENKH);
NPUMEHSTh 3HAHHA O COCTaB€ M CBOWCTBAax BELIECTB JUIS
AKCIIEPUMEHTAJbHOW  MPOBEPKU  THUMOTE3  OTHOCUTEIHHO




3aKOHOMEPHOCTEH  IPOTEKaHUS XUMHUYECKUX pEaKUuid U
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYIIECTBIICHUS;

- YMETh MOATBEPKJaTh Ha KOHKPETHBIX MPUMEpPaX XapakTep
3aBUCUMOCTH  PEAKIMOHHOW  CHOCOOHOCTHM  OpPraHUYECKUX
COCIMHCHUH OT KPaTHOCTHU M THMa KoBajeHTHOU cBs3u ("0 " u
"'"), B3aMMHOT'O BJIMSIHHSI aTOMOB U T'PYIIIT aTOMOB B MOJICKYJIax; a
TaK)ke€ OT OCOOEHHOCTEH peanu3ali Pa3IMYHBIX MEXaHU3MOB
MIPOTEKaHUs PEaKLIUi;

- YMETb XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM W BO30YXXJICHHOM COCTOSIHHHM) M MOHOB XMMHYECKUX
anemeHToB 1 - 4 mepuomoB llepuommyeckoit cucremsr JI.U.

MGHILCHCCBa U HX BaJICHTHBIC BO3MOXHOCTH, HUCIOJb3Yd

nan

nousTus "s", "p", "d-anexTpoHHBIC" OpOUTATH, YPHEPTrETUUECKUE
YpOBHU; OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMWCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX WMHU COEAMHEHUN IO

nepuoaam M rpyuiiam;

OK 02 Hcnons3oBaTh
COBpPEMEHHBIC
CpezacTBa MOUCKa,
aHaIu3a u
MHTEpHpeTanuu
uHpOpMaLUU U
MH(pOPMAaILIMOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 32,149
npo¢eCcCuOHAITBHON
TeSTEeTbHOCTH;

OBnagenne YHHBepPCAJIbLHBIMH
MO03HABATEJbHBIMH JIE/iCTBUSIMH:

B) pabdora ¢ nnpopmaueii:

- BIIJICTh HaBbIKAMHU TOJIy4YeHHUs WH()OPMAILIUU U3 HCTOUHHUKOB

yueOHBIMU

pPa3HbIX THIIOB,
aHaJIn3, CUCTEMATU3allUi0 W HHTCPIIPETAINIO I/IH(I)OpMaI_II/II/I
Pa3JIMYHbIX BUIO0B U (I)OpM MMPCACTaBJIICHUS,

CaMOCTOATCIIBHO  OCYIICCTBJIAITH  TIOUCK,

- CcO3/aBaTh TEKCTHl B pa3lM4HbIX (opMarax C y4eToM
Ha3Ha4YeHUs] MHQOpMAIMK M LEJIeBOW ayIuTOpWH, BbIOMpas
ONTUMAJIBHYIO (POPMY IIPE/ICTABICHUS U BU3yaIU3aliy;

- OLICHMBATh JOCTOBEPHOCTh, JETUTUMHOCTh HH(OPMALINHU, €€
COOTBETCTBHUE IIPABOBBIM U MOPAJIbHO-ITUYECKUM HOpMaM;

- yMETh uHpopmaruio,
MOJIy4JaeMyl0 W3 pPa3HbIX MCTOYHUKOB (CPEICTB MacCOBOM

AHAIN3UPOBATh  XUMHUYECKYIO
nH(popmanuu, cetb IHTEpHET U Apyrue);

- BJIAZIETh OCHOBHBIMU METOJIJaMU HAYYHOT'O ITO3HAHUS BEUIECTB U
XMMUYECKUX SIBJICHUH (HaOJto/IeHNe, U3MEpEHUe, SKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- yMeTh MNPOBOJUTH pacueThl MO XMMUYECKUM (opMmyiaM Hu
XUMHUYECKUX HCIOJIb30BaHUEM

YpPaBHECHUAM peakumii ¢

(Gu3NYECKUX  BEJIIMYUH,  XapaKTePU3YIOIINX

CTOPOHBIL:

BEIIECTBA C

KOJIMYECTBEHHOMN Maccel, o0beMa (HOpMajbHbIE

}’CJ'IOBI/ISI) ra3os, KOJIMYECTBA BCIICCTBA, HCIIOJIB30BaTh

CUCTCMHBIC XWUMHWYCCKUC 3HAHUA Ui HPUHATHA pCH_IeHI/Iﬁ B




- UCIIOJIB30BaTh cpencraa UH(POPMALIMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJIOTMM B PEIICHUU KOTHUTHUBHBIX,
KOMMYHUKAaTUBHBIX U

OpraHnu3alluOHHBIX 3aga4 C

coOII0ICHUEM TpeOoBaHuU 3PrOHOMUKH, TEXHUKHU
0e30MacHOCTH, TUTHEHbI, pecypcocOepekeHus, MPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

- BJIaJIETh HaBbIKAMU PACIIO3HABAHUS U 3alIUTHI HHPOPMAIIHH,

nH(pOpMaIMOHHOM 0€30MMaCHOCTH JIMYHOCTH;

KOHKPCTHBIX JKU3HCHHBIX CHTYAllUAX, CBA3aHHLIX C BCIICCTBAMU
" UX NIPUMCHCHHUEM;
- YMCTb CaMOCTOATCIBHO

IJIAaHUPOBATh u IMpOBOAUTH

XUMHUYECKUN SKCIIEPUMEHT (IIOJIyU€eHHUE M HU3YYEHHUE CBOICTB

HCOPTraHNMYCCKUX M OpraHUYCCKUX BEIICCTB, KAa4YCCTBCHHBLIC
pc€aKuuu Yrii€eBoaopoaoB Pa3IMIHBIX KJIaCCOB u
KHCJIIOPOACOACpKAIINX OpraHu4€CKUux BCIICCTB, pemicHue

IKCIIEPUMEHTAIBHBIX 33][a4 110 PACIIO3HABAHUIO HEOPTaHUYECKUX
Y OPraHUYECKHUX BEIIECTB) C COOIIOICHUEM MPaBUII 0€3011aCHOTO
oOpallleHus1 C BeLeCTBaMU U J1a0OpaTOPHBIM 00OpPYAOBAaHUEM,
dbopMynupoBaTh  IENH
pa3nu4yHOl (hopMe pe3ysbTaThl SKCIEPUMEHTa, aHATU3UPOBATH U

HCCIICA0BaHNUsA, npeaoCTaBIATb B

OLOCHUBATDL UX JJOCTOBCPHOCTD,

OK 04 D¢ddextuBHO
B3aUMOJICHCTBOBATh U
pabortathb B
KOJUICKTHBE U
KOMaH/Ie;

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTU U
CaMOOIIPEIEICHHUIO;

-OBJIaJICHNE HaBBIKAMH y4e0HO-MCCIIeI0BATEIBCKOM,
MPOEKTHOM U COLIMAIbHOM AEATEIIbHOCTH;

OBjaaaenue
JeHCTBUSIMMU
0) coBMecTHas AeATEJbHOCTD.

- NIOHMMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOU M
WHAUBUAYAIbHON paboOTHI;

Ociun

YHUBEpPCAJTBbHBIMHA KOMMYHHUKATUBHBIMHA

- MMpUHHUMATh COBMECTHOI ACATCIIbHOCTH,

OpraHM30BBIBATH M KOOPAWMHUPOBATH JIEWCTBHS MO €€
JOCTH)KEHHUIO: COCTaBJIATh IUIAH JIEWCTBMM, paclpenessTh
PO C YYETOM MHEHHUH Y4aCTHUKOB OOCYXJaTh pe3yibTaThbl
COBMECTHOM paboThI;

- KOOpAWMHUPOBATL U  BbIIIOJHATH pa60Ty B YCIOBHUAX

- YMETh IUIAHUPOBATH U BBINOJHATh XMMHUYECKUN 3KCIIEPUMEHT
(mpeBpailleHusT OpPraHUYECKHUX BEIIECTB
MOJIyY€HUE JTHJIEHA U HU3YyYEHUE €ro CBOMICTB, Ka4eCTBEHHbIE
peakuuu Ha aibJErujbl, Kpaxmajl, YKCYCHYIO

neHatypauusi O€NTKOB TIPpUM HArpeBaHHWM, IIBETHBIE PEAKIINH

OpU HarpeBaHuw,
KHCIIOTY;

OCNIKOB; TPOBOJUTH PEAKIIMH HOHHOTO OOMEHa, OMpENeTsiTh
Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha Ccylbdat-,
KapOOHAT- M XJOPHI-aHUOHBI, Ha KAaTHOH aMMOHUS; pellaTh

3a7aun 1o TemaMm "Meramibl" U
COOTBETCTBMM C TMpaBWIaMH TEXHHUKHU

HKCIIEpUMEHTAIbHbIE
"Hemeramns") B

0€301MacHOCTH MU OOpAIIeHNUU C BEIeCTBaMU U J1a00paTOPHBIM
00opyIoBaHUEM; XUMHUYECKOTO

SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIHX

NpEaACTaBIATE  PE3YJIbTAaThbl

peakuuii W  (GOpMYNIHpPOBAaTH BBIBOJBI HAa OCHOBE JTHX

pE3yJIbTaTOB;




peanbHOoro, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHICCTBJIATH IMO3UTHBHOC CTPATCIHYCCKOC ITOBCIACHUC B

pa3JII/I‘-IHBIX CI/ITyaLII/ISIX, Hp OSIBJISITH TBOp‘-IeCTBO )41
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OsJaanenue YHHBeEPCAJIbHbIMH peryJsiTHBHbIMHU
JelCTBUSIMU:

I') NpHHSATHE ceOsl U APYTHX JIIOIei:

- IPUHUMAaTbh MOTHMBBI M AapPryMEHTHl JPYIUX JIIOACH IIpH
aHaJIN3€ Pe3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE [IPaBO U IIPABO APYTHUX JIOJEH Ha OIIMOKY;
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUHU JIPYrOro
YeNI0BeKa;

-YMCTb CaMOCTOATCIBbHO IMJIAaHUPOBATH u MMpOBOAUTDH

XUMHUYECKUH SKCIIEPUMEHT (IIOJIyY€HHE U HU3YYEHHUE CBOICTB

HEOPraHWYeCKUX W OPraHMYECKUX BEIIECTB, KauECTBEHHbBIC
peaxkuuu YIJIEBOJOPOJI0B pa3IMYHbIX KJIaCCOB u
KHCIIOPOJICO/ICPKAIIUX ~ OPraHMYeCKHX  BEUIECTB, pELICHUE

IKCIIEPUMEHTAIBHBIX 33][a4 110 PACIIO3HABAHUIO HEOPTaHUYECKUX
Y OPTaHUYECKUX BEIIECTB) C COOJIIOICHHEM MPaBUII 0€30I1aCHOTO
oOpaleHns ¢ BelIeCTBaMH W Ja0OpaTOPHBIM 00OpYJIOBaHUEM,
dbopMynupoBaTh  IENIH
pa3auaHO# (hopMe pe3yNIbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U

HCCIICA0BaHNUsA, npeaoCTaBIATb B

OLCHUBATDb UX NOCTOBCPHOCTD,

OK 06. IIposiBnATh
rpak1aHCKO-
MaTPUOTUYECKYIO
MO3HUIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TPaIUIMOHHBIX
POCCUHCKHUX JyXOBHO-
HPaBCTBEHHBIX
LICHHOCTEH, B TOM
YUCJIE C YYETOM
rapMOHU3aIUN
MEKHAITMOHAJIbHBIX 1
MEKPETUTUO3HBIX
OTHOIIICHUH,

B 06s1acTH HEHHOCTH HAYYHOT'O MO3HAHUS:
- copMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH U OOIECTBEHHOMU

KYJIBTYP,
MecTa B

IMPAKTHUKHU, OCHOBAHHOTI'O Ha JHUajiore

CIOCOOCTBYIOIIETO
MOJIUKYIBTYPHOM MHUPE;

OCO3HAaHUIO CBOCT'O

- COBEpUICHCTBOBAHUE SI3BIKOBOM M UYUTATEIbCKOH KYJIbTYpPBI
KAaK CpeICcTBa B3aMMOJEUCTBUSA MEXAY JIIOJBMH WU IO3HAHUSA

MUDPA;
- OCO3HAaHWE LIEHHOCTU HAy4YHOW AEATEIbHOCTH, FOTOBHOCTH
OCYIIECTBIISATh IIPOEKTHYIO u HCCIIEIOBATEIBCKYIO

ACATCIIBHOCTG MHAUBHUAYAJIbHO U B I'PYIIIIC,

- YMETh IUIAHUPOBATH U BBINOJHATH XUMHYECKUN 3KCIEPUMEHT
(mpeBpallleHusT OpPraHUYECKUX BEIIECTB
MOJIy4YeHUE ATUJIEHA M U3YYEHUE €ro CBOMCTB, KaYyECTBEHHbIC
Kpaxmall, YKCYCHYIO
JneHatypanusi O€TKOB TIPpU HArpeBaHHWM, IIBETHBIC PEaKIIUHU

IIpu  HarpC€BaHHU,

peakuuu Ha  ajabAETUbl, KHCIIOTY;
OENIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpEeNesiTh
Cpelly BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha cylbdat-,
KapOoOHAT- W XJOPHI-aHUOHBI, Ha KAaTHOH aMMOHUS; peIllaTh
JKCIIEpUMEHTANIbHbIE 3a7aud 1o TemMaM "Mertamnel" u
"Hemeramnbl") B COOTBETCTBUM C TpaBWIAMH  TEXHUKHU
0€30macHOCTH MU OOpaIleHUH C BEIIECTBAMU M J1a00OPaTOPHBIM
00opyIoBaHUEM; XUMHUYECKOTO
SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIHX

NpEaACTaBIATE  PE3YJIbTAaThbL

peakuuii ¥  (GOpMyIHpPOBAaTH BBIBOJABI HAa OCHOBE JTHX

pe3yJIbTaToB;

-YMCTb CaMOCTOATECIbHO IJIAaHUPOBATH u IpOBOAUTDH




[IPUMEHATD XUMHUYECKUH SKCIIEPUMEHT (IIOJIyU€HHUE M HU3YYEHHUE CBOICTB
CTaHAapThI HCOPraHNMYCCKUX HW OpPraHUuYCCKUX BCHICCTB, KA4YCCTBCHHBLIC
AHTHKOPPYIIIUOHHOTO peaxiuu YTJIEBOJIOPOJIOB Pa3INYHBIX KJIaCCOB u
MTOBE/ICHUS, KHCIIOPOJICO/ICPIKANUX ~ OPraHUYECKHX  BEIIECTB, pEIICHUE
IKCIEPUMEHTAIBHBIX 3a]1a4 110 PACMO3HABAHUIO HEOPTaHUIECKUX
Y OPTaHUYECKUX BEIIECTB) C COOIIIOICHHEM MPaBUiI 0€3011aCHOTO
oOpaleHns ¢ BeIIeCTBaMH U J1a0OpaTOPHBIM 00OpYJIOBaHUEM,
dbopMynHpOBaTh  [EIM  WCCIECAOBaHHS, TPEAOCTABISATH B
pa3audHO# (hopMe pe3yNIbTaThl IKCIICPUMEHTA, aHAIM3UPOBATH U
OLCHUBATDb UX NOCTOBCPHOCTD,
OK 07. B 06.1acTH 3K0/10TrHY€CKOT0 BOCIIUTAHMS S - cOpMUPOBATH MPEACTABICHUS: O XUMUYCCKOM COCTABIISIOIICH
CopeiicTBOBaTh - cOpMHUPOBAHHOCTH IKOJOTUYECKON KYIbTYphl, IOHUMAHHE | €CTECTBEHHOHAYYHON KapTUHBI MHUPA, POJIU XUMHUH B MO3HAHUU
COXPaHCHHIO BIMSIHAS ~ COIMAJbHO-DKOHOMHUYECKHX  MPOIECCOB  Ha | SIBJICHUI TPUPOJBI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYPHI
OKpYJKaroIIel Cpe/ibl, | COCTOSIHME TPUPOIAHON M COIMAIBLHOW Cpeibl, OCO3HAHUE | JINYHOCTH, €€ (YHKIMOHAIBHOH TPaMOTHOCTH, HEOOXOIUMOU
pecypcocOepekeHnIo, | TI00abHOI0 XapaKTepa SKOJIOTHYECKUX MPOOIIeM; JUIS ~ pCEUICHUs  MPAKTHYECKUX 3aad U OKOJIOTMYCCKH
MPUMEHSTh 3HaHUS 00 | - MJIJAHUPOBAHUE U OCYIIECTBIICHUE JCHCTBUI B OKpYXKarollel | 000CHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO M IPUPOIHOM
HU3MCHCHHUHU KJIHUMarta, Cp€ac Ha OCHOBC 3HAHHA ueneﬁ YCTOI\/JILH/IBOFO PasBUTHA | CPCAC,

TIPUHITHAITHI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3G HEKTUBHO
JECTBOBATH B
Ype3BBIYANHBIX
CUTYaIusX;

YCIO0BCYCCTBA,

AKTMBHOE  HENpUATHE  JACUCTBUN, MNPHUHOCALIIUX  Bpen
OKpYKaroIleH cpese;

- YMEHHUE NMPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTUYECKHE
IIOCJIEICTBHS IIPEANPUHUMAEMBIX ACHCTBUM, IPENOTBpalIaTh
ux;

- pacIIMpEeHHE OIbITa JACATECIBHOCTH  IKOJIOTMYECKOU
HaIlpaBJIEHHOCTH;

- OBJIaJIEHUE HaBbIKAMH Y4€OHO-HUCCIIEe10BATEIbCKOM,

MPOEKTHOMN U COLIMAIbHOM AEATEIbHOCTH;

- yMeThb COOJI0JaTh MpaBUiIa SKOJIOTMYECKH LEeIecoo0pa3HOro
MOBEIECHNUA B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAaHEHHsI CBOETO 3JI0pPOBbS M OKPYKAWOIIEW NPUPOAHOU
Cpellbl; YYUTHIBaTh OMACHOCTh BO3JEHCTBHUSA Ha
OpPraHu3Mbl  ONpEAETCHHbBIX HOHUMas
rokasarteJsi peiebHOM JOMyCTUMON KOHILIEHTpaIUH;

AHAJIM3UPOBATL W OLCHUBATH C

JKUBBIE
BCIIECTB, CMBICTT
- YMEThb MPOTHO3UPOBATH,
IMO3UIIMH DKOJIOTHYECKON 0€30IIaCHOCTH IIOCIIEACTBUA OBITOBON 1
MIPOM3BOJICTBEHHON JIEATEIHPHOCTH YEJOBEKA, CBSI3aHHOW C
nepepadoTKOM BEIIECTB; UCIIOIL30BATh MOJYICHHBIC 3HAHUS IS
HpI/IHHTI/ISI

rPaMOTHBIX ~pelIeHUuN mpolieM B CHUTYyalUsX,

CBs3aHHBIX C XHMHCﬁ;




- YMCTb OCO3HAaBaThb OIIACHOCTb BOS,Z[GP'ICTBHSI Ha JKUBBIC

OpTraHHU3MBbI OMMpCaACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
MoKasareyisl IMPENebHOW  JONYCTUMOM  KOHLIEHTpauuu, |
NOSCHATH  HA  IpUMEpax  CIOCOOBl  YMEHBLICHHA  H

NpeaoTBpaliCHUA WX BPEAHOI'O BOSHeﬁCTBHH Ha OpraHusm
YCJIOBCKa.

OK 09 Ilomp30BaThCs
npodeccnoHaTBEHOMI
JOKYMEHTalMen Ha
roCyAapCTBEHHOM U
WHOCTPAHHOM
SI3BIKAX.

B o0Js1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- COBEpLICHCTBOBAHUE SI3BIKOBOM M UYUTATEIbCKON KYJIbTYpPBI
KAaK CpeICTBa B3aMMOJEHUCTBUSA MEXAY JIOJBMH M IO3HAHUSA
MUpa;

- OCO3HaHUE LIEHHOCTU HAYYHOU JAESATEIBHOCTH, TOTOBHOCTH
M3y4aTh HUHOCTPAHHBIE A3BIKN

- YMETb OCYIIECTBJIATH LCJICHAIIPABJICHHBIN ITOUCK XMUMHYECKOU
uHpOpMallMM B PA3JIMYHBIX HCTOYHUKAX (HAay4yHas M y4eOHO-
Hay4Has JIMTEparTypa, CPeACTBa MAacCOBOW HMH(OpMAIMH, CETh
WuTepHeT u apyrue), KpUTUYECKU aHAIU3UPOBATh XMMUUYECKYIO
uHpopmanuio, repepabaThiBaTh €€ W HUCIOJb30BaTh B
COOTBETCTBUM C IIOCTaBJIEHHON yueOHOMH 3a7aueii;

- BJIQJCTh CUCTEMOM 3HaHUI O METOJAaX HAy4YHOrO IO3HAHMS
SABJICHUM IIPUPOJBI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax U
YMEHUSAMH NPUMEHATh 3TU 3HAHWUS IPU DKCIEPUMEHTAIbHOM
UCCIIC/IOBAHUM BEINECTB U s OOBSACHEHHUS XUMHYECKUX
IIpUpPOaE
JIEATEIIHOCTH Y€JIOBEKA U B [IOBCETHEBHOM JKU3HU

SIBICHUH, WMEIOINX MECTO B MPaKTUYECKOU

DK 1.1
ObecneunBaTh yXo.1
3a cobaKaMu ¢
HCIIOJIE30BAHUEM
HEOOXOIMMBIX

Cp€ACTB U UHBCHTAPAI.

- YMCHHEC CaMOCTOATCIBbHO ONPEACITIATE HCIIU ACATCIbHOCTU U
COCTaBJIATH IIJIaHBI ACATCIBbHOCTH, CaMOCTOATCIIbHO
OCYHICCTBJIATDH, KOHTPOJIHUPOBATH U KOPPCKTUPOBATH
ACATCIIBHOCTD, UCIIOJIb30BATh BCE BO3MOKHBIC PECYPChI IS
JOCTHIKEHMS OCTABIICHHBIX 1eIel U pcajii3anivu 1JI1aHOB
JCATCIIBHOCTH, BBI6PIpaTB YCIICUIHBIC CTPATCTHUU B PA3JIMUYHBIX
CUTyalusx

- BJIaAICHUC OCHOBHBIMH METOJaMU HAYUYHOT'O ITO3HAHM,
HCIOJIb3YCMbIMH B XUMUU: H3.6J'IIOI[6HI/IG, OINMMCAHUC, UBMCPCHUC,
9KCIICPUMCHT, YMCHHC O6pa6aTBIBaTB, O0OBACHATH PE3YIbTAThI
MMPOBCACHHBIX OIBITOB U ACJIATh BBIBOAbI; TOTOBHOCTb U
CIIOCOOHOCTH MNPUMCHATH MCTOABI ITO3HAHUSA TPHU PCHICHUU
MPAKTUYCCKUX 3aaa4




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM
JANCHUITJINHBI

2.1 O0bem 00111€00pa30BaATEILHON TUCHMILIMHBI U BHAbI y4e0HOI padoThl

O0Bem yacos | cemecTp
Buj yueOHoI paboThI

MakcumaJjibHasi ydyeOHasi HAarpy3Ka (Bcero) 160 160
Oo6s13aTesibHAs yueOHAs1 HATPY3Ka (Bcero) 128 128
B TOM YHCJIC:

JICKITUH, YPOKH 72 72
71a00paTOPHBIC 3aHATHS 56 56
CamocTosiTeJibHasi padoTa 00y4aromerocsi 26 26
B TOM YHCJIC:

BHEAYJUTOPHAsI CAMOCTOSITENIbHAsI paboTa 10 10
VHJIMBUTYaJbHBIM IPOEKT 16 16
KouncyabTanusi 2 2
HroroBas arrecranus B popme dK3aMeHa 4 4




2.2. Conep:kanue 001eo0pa3oBaTeJIbHOM JUCHUIINHbBI
BBenenue

Hayuynbie MeTOIBI TMO3HAaHWS BEIIECTB M XUMUYECKUX sBiIeHUH. Poib
HKCIIEPUMEHTA U TEOPUU B XMMHUH. 3HAYCHUE XMMUU MPU OCBOCHUHU Mpodeccuii
CIIO ectrectBeHHOHAYYHOTO MPOduUst MpodhecCHOHaTBEHOTO 00pa30BaHMUS.

1. Oprannyeckasi Xumus
IIpeamer oprannyeckoii xumuu. IloHsitTue 00 opraHmyeckoM BelIecTBE H
OpraHn4Yecko XuMuM. Kparknii o4epk HCTOPUHU Pa3BUTHSI OPraHUYECKOU XUMUHU.
Burtanusm u ero kpymienue. OCOOEHHOCTH CTPOEHUSI OPraHUYECKUX COCTUHEHUH.
Kpyrosopor yriepoaa B mpupoze.
Teopuss crpoenus opranmuyeckux coeauHeHud A.M.byrnepoBa.  M3yuenune
OCHOBHBIX TOHSTUA OPraHUYECKOM XUMHHU. XHUMHUYECKOE CTPOCHHE M CBOWCTBA
oprannyeckux coeguHeHuil. Ilonartue 006 wuzomepuu. CnocoObl OTOOpa)xKeHUs
CTPOCHHMSI MOJEKyJbl. 3HaueHue teopun A.M.bytnepoBa s pa3BUTHS
OpPraHUYECKON XUMHUHU U XUMUYECKHUX MPOrHO30B. CTpOEHUE aToMa yriiepoja.
Kaaccndukanus oprannyeckux coeannenmii. Kinaccuduxanus opraHudeckux
BEUIECTB B 3aBUCUMOCTH OT CTPOEHHUS yriaepoaHou uenu. lloHsTue
dbyHKIMOHANBHOW Tpynnbl. Knaccudukaiuss OpraHMYEeCKUX BEIIECTB IO THUITY
(GYHKIIMOHAIBHOM TPYTIIIHI.
OCHOBbI HOMEHKJIATYPbI OPraHUYeCKHMX BelleCTB. TpuBHAIbHBIE HA3BAHUA.
PannonanpHas HOMEHKIAaTypa Kak mpeamecTBeHHuna HomeHknatypel [UPAC.
Homenkmatypa IUPAC: mnpuHIunmel o0pa3oBaHHWs Ha3BaHWM, CTapIIUHCTBO
(GYHKIMOHAIBHBIX TPy, UX 0003HaUeHue B npedukcax u cypdurcax Ha3BaHUU
OPraHMYECKUX BELIECTB.
IIpenenbHbie yrieBogopoabl. l'oMonorudeckuil psig ankaHoB. I[lonstue 00
yraeBoaopoaax. OcoOEHHOCTH CTPOEHUS MPENETbHBIX YTIE€BOAOPOIOB. AJIKAHbI
KaK IPEJICTaBUTEIIN IIPEIENBHBIX YII€BOAOPOAOB. HOopManbHOE M pa3BETBIEHHOE
CTpOCHHUE yrjepoaHoW 1nenu. HomMmeHkiaTtypa ajlkaHOB HW  AJIKWJIBHBIX
3aMecTuTeneid. @PuU3HMYECKHME CBOWCTBAa ajdkaHOB. AJIKaHbl B  MPUPOJIE.
XUMHUYECKHUE CBOMCTBA alikaHOB. [IpuMeHeHne u crniocoObl MOTy4YeHUsI.
ukaoankanpl. ['OMOJIOTHUECKMN DA W HOMEHKJIATYpAa LMUKIOAJIKAHOB, HMX
obmas hopmyna. [TomydeHue u pu3ndecKue CBOKMCTBA IUKIOATKAHOB.
JTWIEHOBbIE U JHEHOBbIE YIJIEBOJOPOAbI. ['oMonornueckuil psam u oouias
dbopmyna ankeHoB. M3oMepusi STHICHOBBIX YIJIEBOAOPOAOB: MEXKKIaccoBas,
YIJIIEPOJTHOTO  CKEJETa, IIOJOKEHUsS  KPAaTHOM  CBSI3M, TE€OMETPUYECKAS.
OcOOEHHOCTM ~ HOMEHKJATYphl ~ ATUJIEHOBBIX  YIJIEBOAOPOAOB,  Ha3BaHUS
BAXKHENIIMX paaukanoB. OU3NUecKue CBOMCTBA AJIKEHOB. XUMUYECKUE CBOMCTBA
ankeHoB. [IpuMeHeHue u crnocoObl MOTYYEHUS AIKEHOB.
Aakanuenbl. [loHstne wu kiaccudukanus IUEHOBBIX YIIIEBOJOPOJIOB IO
B3aMMHOMY DAacCIlOJIO)KEHUIO KpaTHBIX CBsizell B Mojekyie. OcobeHHoCTH
AJEKTPOHHOTO W  MPOCTPAHCTBEHHOTO CTPOECHUSI CONPSDKEHHBIX  JIMEHOB.
Homenknarypa nueHoBbIX yriieBogopoaos. [lonumMepusanust AueHOB.
OcCHOBHbIE TOHATHSI XMMHHM BBICOKOMOJIEKYJSIDHBIX COeAUHEHUil (Ha
npuMepe IMPOAYKTOB MNOJMMEPU3AUUM AJKEHOB, AaJKAAHMEHOB M HX



rajioreHnpousBoAHbIX). MoHOMEp, MOJHMMEp, peakuus IMOJUMEPU3ALINU,
CTEIEHb MOJIMMEPU3ALUHA, CTPYKTYPHOE 3BEHO. THMBI TOIUMEPHBIX LIENECH:
JVHENHBbIE, Ppa3BETBICHHbIC, cHUTbIEe. [lonMMepbl TEpMOILUIACTUYHBIE U
TepMopeakTuBHbIe. [IpeacraBienue o macTMaccax u snacromepax. [lonuatunen
BBICOKOTO M HU3KOTrO JAaBJIECHHS, €T0 CBOWMCTBA W NpuMeHeHue. [lonunponuiies,
€ro TMpUMEHEHHWE U CBoMcTBa. ['aloreHcojepskaiue MOAUMEPhl: TedIIoH,
nonuBUHUIXJIOpUA. Kaydyku HaTypanpHbld M cUHTeTHYECKHE. CONoauMmepsl
(OyTaaneHCTUPONBbHBINA KayuyK). Bylkanuzamus kaydyka, pe3uHa u 00HHUT.
AueTWieHOBbIEe YIJIeBOAOPOAbI. [ 'OMOJIOTHYECKUN Pl aTKHHOB. XUMHUYECKHUE
CBOWCTBA U NpuMeHeHue. [lonydyenne alKkuHOB.

ApoMaTHYecKHe YyIJIeBoAOPoaAbl. beH30J Kak mpeIcTaBUTENb apeHoB. Pa3BuTue
NpEeACTaBIEHU O CTpoeHUH OeH3osa. Duznueckue CBOICTBA apEHOB.
XUMUYECKHE CBOMCTBA apeHOB. [[puMeHenne u nojrydeHne apeHoB.

IIpupoanbie ucTOYHUKHU yriaeBogopoaoB. Hedts. Haxoxnenue B mpupone,
coctaB U (usnyeckue cBoircTBa HePTU. TOIUIMBHO-IHEPreTUYECKOE 3HAUYCHHUE
Hedtu. [Ipombiniennas nepepadotka HedTu. Pextudukaius HePpTH, OCHOBHBIE
bpakuuu ee pasjielieHus, WX UCIOoJb30BaHWEe. BTopuuHas mnepepaboTka
HeprenpoaykToB. PekTudukanus wmasyTa NOpU yMEHBIIEHHOM JIaBJICHUHU.
Kpexkunr nedrenpoaykroB. KadecTBO aBTOMOOMIBHOTO TOIUIMBA. OKTaHOBOE
YUCJIO.

[Tpupoauelii 1 monyTHbIA HedTsHOW ra3pl. CpaBHEHUE cOcTaBa MPUPOJHOIO U
MOIMYTHOTO T'a30B, UX MPAKTUYECKOE UCTIOIB30BAHUE.

Kamennspiii yronb. OCHOBHBIE HAIpPABICHUS HWCMHOJIb30BAHUS KaMEHHOIO YIJIS.
KokcoBanue KamMeHHOTO YTJisl, BaXHEUIIME MPOAYKTHI ITOTO Mpollecca: KOKC,
KaMEHHOYTOJIbHAsl CMoJia, HajJcMmoibHas Boaa. CoeauHEHUs, BBIICISIEMbBIE W3
KaMEHHOYTOJIbHOU CMOJIBL. [IpOoAyKTHI, MOydaeMble U3 HAJICMOJIbHOW BOJBI.
DKOJIOTUYECKUE AaCTEeKThl JOOBIYM, MEepepadOTKU U HCIOJIb30BAHUS TOPHOYUX
HCKOITAEMBIX.

I'mapokcuibHble coequHenusi. CTpoeHue U KiaccuUKANUSg — CIUPTOB.
Knaccudukanus cnupToB 1O THUIY YIJIEBOJOPOJHOTO pajuKalia, YUCITY
TUIPOKCUJIBHBIX TPYII U TUILYy aTOMa YIJepoJa, CBA3aHHOTIO C T'MIPOKCHUIIbHOU
rpymnmnoi. XuMHU4YecKue CBOMCTBa ajakaHojoB. CrocoObl MOJy4eHUs CIUPTOB.
OtaenbHblE TPEACTABUTENN AJIKAHOJOB: METAHOJ W 3TaHOJ. MHOTOaTOMHBIE
CIIUPTHI, CHOCOOBI WX TIOJy4YEeHHUs, TpakTUdeckoe mnpumeHenue. DeHoI:
MOJYYEHUE U IPUMEHEHHUE.

Aabaeruabl U KeToHbI. [loHATHE 0 KapOOHUIBHBIX COCMUHEHUSIX. M3omepus u
HOMEHKJIaTypa ajbJeTUIOB U KETOHOB. DU3MUECKHE CBOMCTBA KapOOHMJIHHBIX
coeMHEHUM. XMMHUYECKUE CBOMCTBA albICTUAOB U KETOHOB. lIprMeHeHune u
MoJTyuyeHHe KapOOHWJIBHBIX coequHeHui. [IpumMeHeHne aibpaerugoB U KETOHOB B
OBITY ¥ MPOMBIIINICHHOCTH. AJIBJACTUIBI U KETOHBI B TIpupoe (3PupHbIC Macia,
dbepomonsl). [lomyyeHne KapOOHHMIIBHBIX COCIWHEHUN OKHCIECHHWEM CITUPTOB,
rujpaTaunei AJIKUHOB, OKHUCJICHUEM YIJIEBOJOPOJIOB. OTtnenbHbIE
MPEACTABUTEINN AJIBJIETUIOB  KETOHOB, CIEIU(DPHUIECKHE CTIOCOOBI UX MOTYYCHHUS
Y CBOMCTBA.



KapOoHoBbIle KHMCJIOTBI M HMX MNPOU3BOAHBIC. ['OMonormyeckuid psn
MpeNeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [loHsTHE O KapOOHOBBIX
KHCJIOTax M uX kiaccupukanua. [omonmoruueckuid psig  mpeAesbHBIX
OJIHOOCHOBHBIX ~ KapOOHOBBIX KHCJOT, WX HOMEHKJaTypa W HU30Mepusl.
XUMHUYECKHE CBOMCTBa KapOOHOBBIX KHUCIOT. BakHeillme mnpeacTaBUTeNn
KapOOHOBBIX KHCJIOT, HMX OHOJIOTHMYECKas pOJib, CHEHU(PUUYECKHE CIIOCOOBI
MOJTy4Y€HUs, CBOMCTBA U IPUMEHEHNE MYPaBbUHOM, YKCYCHOM, MAJIbMUTHHOBOMU U
CTE€apUHOBOI; aKPUIIOBOM U METAKPUJIOBOM; OJICMHOBOM, IIaBeNeBOil; OCH30MHON
KHUCJIOT.

CioxHble 3¢pupsl. Cnoco0sl ITOJIy4YECHUS CJIOKHBIX 3¢upoB.
[Monmustunentepedranar. Jlapcan kak MpeACTaBUTEIh CHHTETHUYECKUX BOJOKOH.
XUMUUYECKHE CBOMCTBA U MPUMEHEHHE CIO0XKHBIX 3PUPOB.

AKupbl. Kupsl kak cnoxsble 3¢Qupbl riHnepuHa. KapOOHOBBIE KHCIOTHI,
BXOJSIIIME B COCTaB XUPOB. 3aBUCHMOCTh KOHCUCTEHLIMH XKHPOB OT UX COCTaBa.
XUMUYECKHE CBOMCTBA OJKHPOB: THUAPOJIN3, OMBUICHHWE, TUAPUPOBAHUE.
buonoruueckas posb ;KHUPOB, UX UCIIOIb30BAHUE B OBITY U MPOMBIIUIEHHOCTH.
Comn  kapOOHOBBIX KHMCJA0T. Mbua. CrnocoObl  TMOMYYEHHS  COJICH:
B3aUMOJIECTBUE KapOOHOBBIX KHUCIOT C METaUlaMH, OCHOBHBIMU OKCHJAMH,
OCHOBAaHUSIMH, COJIIMM; WIEJIOYHOW THUIPOJIU3 CIOXKHBIX 3(pupoB. OTHOILIEHUE
MbUIa K KecTkod Boge. CuHteTmueckne moromue cpeactea — CMC, wux
IIPEUMYILIECTBA U HEAOCTATKHU.

Yraesoabl. Krnaccudukanus yrieBogaoB. MoHO-, AU- W MOJHCaAXapHUIbI,
MIPEACTABUTEIIN KaXKI0M TPYIIIBI yIIIEBOAOB. bruonornueckas poJib yrieBoa0B, UX
3HAYEHUE B KU3HU YEJIOBEKa U 0OIIECTBA.

Momnocaxapuasl. CTpoeHHE U ONTHYECKAsT U30MEpHUs MOHOcaxapuaoB. [mroko3a,
CTpOCHUE €€ MOJICKYJIbl M (U3NUEeCKHEe CBOWCTBA. XUMHUUYECKUE CBOMCTBA
IJIFOKO3bI: PEaklUy MO albJAETUIHON Irpynne («cepeOpsHOro 3epkana», OKucie-
HUE a30THOW KHUCJIOTOW, rupupoBaHue). ['moko3a B npupone. buosornueckas
pOJIb ¥ NPUMEHEHHE TIIIOKO3bl. PpyKTO3a Kak M3omep INOKO3bl. Dpykro3a B
npupojie u ee buosnorudeckas poib. [leHTo3sl. Pubosa u nezoxcupubdosa.
HMucaxapunel. Ctpoenue nucaxapufoB. CTpoeHHE M XUMHUYECKHE CBOWMCTBA
caxapo3bl. TeXHOJIOTMYECKHE OCHOBBI IIPOM3BOJACTBA caxaposbl. Jlakro3a u
MaJIbTO3a KaK U30MEPBI CaXapo3bl.

[Tonucaxapuasl. PU3nUECKUE CBOMCTBA KpaxmMasa, €ro HaX0XKJIEHUE B IIPUPOJIE U
ounosornueckas poJib. ['nmukored. Xumuyeckue cBoiicTBa kpaxmana. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX: alleTATHOM LIENKE, BUCKO3e. HaxoxaeHnue B npupoje
U Ouosiormyeckass poib Ueunoiao3bl. CpaBHEHHME CBOWCTB Kpaxmaia U
LEJUTFOJIO3BI.

AMHMHBI, AMMHOKHCJOTHI, Oeaku. Kraccudukamus u wu3oMepus aMHHOB.
[Tonsitue 006 amuuax. IlepBuuyHble, BTOPUYHBIE U TPETHUYHBIE AMMHBI.
Knaccudukamuss aMHHOB 1O THIY YIJIEBOJOPOAHOIO pajauKana M YHUCITY
aMUHOTPYII B MoJieKyJe. ['oMonorudyeckue psiabl IpeieabHbIX aaupaTHIecKux U
apOMaTUYECKUX aMHMHOB, M30MEPHUS M HOMEHKJIATypa. XUMHUYECKHE CBOMCTBA
aAMUHOB.



AMUHOKHMCIO0THI. [ToHsATHE 00 aMMHOKHCIIOTaX, UX KJIACCU(UKAIUSI U CTPOCHUE.
Homenkiiatypa aMHUHOKHCIOT. J/IBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOWCTB
aMHUHOKHCIIOT U €€ NPUYUHBL. bunonspHele MOHBL. Peakunu KOHIEHCALHH.
[lentunnas cBsaA3b. CHUHTETHMYECKHE BOJIOKHA: KarpoH, ’HAHT. Kiaccudukanms
BOJIOKOH. [lolydyeHue aMHUHOKHUCIOT, WX NpPUMEHEHHWE U OuoJIoruyecKas
hyHKIHS.
Beaku. benku kak npupoansie nmoauMepsl. [lepBuunas, BTopuuHasi, TpETUYHAS U
YeTBEPTHUHAA CTPYKTypbl OenkoB. DuOpWIISpHBIE W TIOOYJISpHBIE OENKH.
XUMUUYECKHEe  CBOMCTBA  OEIKOB: TOpEeHUEe, JCHATypalusi, TUIPOJIH3,
KaueCTBEHHbIC (LIBETHBIE) peakiuu. buonorumueckue QyHKIUH OEIKOB, HX
3Ha4YeHUe. benku Kak KOMIOHEHT mnumu. [TpoOimema OenkoBOro roiogaHus H
IyTH €€ PEIICHHUS.
A3oTcoep:Kalue  rerepouMkiInYeckrue  coefuHeHusi. HykienHoBbIe
KHCJIOTBI.
HyxsienHoBble KMCJ0TbI. HyKIIEMHOBBIE KUCIOTHI KaK MPUPOJIHBIE MOJIUMEPBI.
Hyxkneoruasl, ux crpoenue, npumepsl. AT® u AJ[D, ux B3auMonpeBpauieHue U
poas storo mporecca B npupojae. Ilonstue JJTHK u PHK. Crpoenne JJHK, ee
nepBuUYHas U BTopuyHas ctpykrypa. Tunsl PHK u nx Ouonoruueckue QpyHkuum.
buocunTe3. 3HaueHue (¢GepMeHTOB B  OMOJOTMM UM  NPUMEHEHUE B
IIPOMBIILIJIEHHOCTH.
Burammunsl. [lonarue o Butamunax. Mx knaccudukanusa u o6o3nauenue. Hopma
noTpeOJieHus BUTAaMUHOB. BogopacTBopumbie (Ha npumepe BUTaMUHOB C,
rpynnsl B u P) u xupopactBopumbie (Ha mpumepe ButamuHoB A, D u E).
ABUTAMUHO3bI, TUTIEPBUTAMUHO3bI U TUTIOBUTAMUHO3BI, UX MPO(PUIAKTHKA.
T'opmonbl. IloHsiTHE O ropmMoHax Kak OWOJOTMYECKHM AKTHBHBIX BEIIECTBAaX,
BBITTOJTHSIOIIUX AHAOKPUHHYIO PEryJSLHI0 KU3HEAESITEIbHOCTH OpPraHU3MOB.
Knaccuukamuss  ropMOHOB:  CTEpOHMABI,  MPOMU3BOAHBIE  AMHHOKHUCIIOT,
HOJIMIIENITUHBIE U OeNKOBbIE TOPMOHBI. OTIeNbHbIE MPEICTABUTEIN: ICTPAAUO,
TECTOCTEPOH, UHCYJIMH, aIPEHAJINH.
JlekapcrBa. IloHsiTue 0 nekapcTBaxX Kak XMMHUOTEPANEBTUYECKUX Mpenaparax.
Kparkue ncropuyeckne CBeIeHUsI O BOSHUKHOBEHUU U Pa3BUTHH XMMHUOTEPAIHH.
['pynmer nekapcTB: cyiabdamMuapl (CTPENTOMA), aHTUOMOTHKU (TICHUIIAIUINH),
AHTUTIUPETUKN (ACTUPUH), AaHAIBICTHKUA (aHAIBIMH). AHTUOMOTHUKH, UX
KJIacCU(pUKaIUs M0 CTPOCHUIO, TUITY U CIIEKTPY AceicTBUs. be3onacHbie criocoObI
PUMEHEHHUS], JIEKAPCTBEHHbIE (DOPMBI.

2. O06masi 1 HeopraHu4eckasi XuMHus
XuMHs — HAYKA 0 BellecTBax.
CocraB BemecTBa. XuMH4eckue dyeMeHThl. C(CrnocoObl  CyIeCTBOBAHMUS
XUMUYECKUX DJIEMEHTOB: aTOMBbI, MPOCThIE U CJIOXKHbIE BeniecTBa. BemecTa
IIOCTOSIHHOTO M MEPEMEHHOI'O COCTaBa. 3aKOH IOCTOSIHCTBA COCTaBa BEILECTB.
BemectBa  MOJIEKYJSIPHOTO M HEMOJIEKYJSIpHOTO  cTpoeHusi.  CrnocoObl
OTOOpaKEHUST MOJIEKYJ: MOJICKYJISIPHBIE U CTPYKTYPHBIE ()OPMYJIBI.
N3mepenne BemecTrBa. Macca aToMOB M MOJIEKYJl. ATOMHas €JUHHUIIA MAaCCHI.
OTHOCHUTENIBHBIE aTOMHAasi W MOJEKYJsIpHas Macchl. KoymuecTBo BemlecTtBa H
eAUHMIIBI ero u3mepenus. Yucno ABoraapo. MonsipHas macca.



ArperaTHblie COCTOSIHUSI BellecTBa. TBepaoe (KpucCTauIMueckoe u amopdHoe),
AKHUJIKOE U Ta3000pa3HOE arperaTHble COCTOSTHUS BEIIECTBA.

Crpoenue aroma. ATOM — CJOXHasg d4acThla. JlokasaTenbCcTBa CIIOKHOCTH
CTPOEHMsI ~ aTOMa: KaTOJHblE W  PEHTICHOBCKHE JyuH, (POTOdIPPEKT,
PagMOAKTUBHOCTB, JJICKTPOJIH3.

IHepuoauueckui 3axkoH u Ilepuoauveckas cucrema JI.MA.Menaeieena.
[lepuonnuecknii 3ak0oH U cTpoeHHe aroma. M3orombl. COBpEeMEHHOE NOHATHE
XUMHUYecKoro snemenTa.. CoBpemenHas ¢popmMynupoBka [lepuonnyeckoro 3akoHa.
[lepnognyeckas cucrema UM crpoeHue aromMa. OU3NYECKUHA CMBICI MOPSAIKOBOTO
HOMEpa DJIEMEHTOB, HOMEpPOB Ipynnbl U nepuona. Ilepuogmyeckoe H3MEHEHUE
CBOMCTB DJIEMEHTOB: paguyca aToMa; SHEPIUHU VOHU3ALUY;
AIEKTPOOTPULIATENBHOCTH. [TprunHb! VU3MEHEHHUS METAIUIMYECKUX U
HEMETAUINYECKUX CBOMCTB JJIEMEHTOB B TPYIIAX W MNEPUOAAX, B TOM YHCIIE
Oonbiux U cBepxOopnX. 3HaueHue [leprnoauueckoro 3akona u [lepuoanueckoit
CUCTEMBbl XHMHYEeCKHX d3iieMeHTOB [[. M. MeHnneneeBa i pa3BuUTUA HAyKU M
NIOHUMAaHUs XMMUYECKOW KapTHHBI MUpA.

Crpoenne BemectBa. MoHHas xumuueckas cBs3b. Kiaccudukainus HMOHOB: IO
COCTaBy, 3HAaKy 3apsja, HaJIM4yuioo  rujapaTHod  oOonouku.  onHble
Kpucrajuimueckue  pemietkd. CBolcTBa  BEIIECTB € HOHHBIM  THUIIOM
KPUCTAUINYECKOU PELIETKH.

KoBasieHTHass xumMuyeckas cBsizb. MexaHu3M oOpa30BaHHsS KOBAJIEHTHOW CBSI3U
(0OOMEHHBII U JOHOPHO-aKUENTOPHBIN). DNEKTPOOTPHULIATEIbHOCTh. KOBasleHTHBIE
IOJISIpHAs. U HENOJIAPHAs CBsI3U. KpaTHOCTh KOBaJIEHTHOM CBsI3U. MOJNEKYIISIPHBIE U
aTOMHBIE KpHUCTaJUIMYECKUEe pemeTku. CBOWCTBA BEHIECTB C MOJIEKYJSIPHBIMHA M
ATOMHBIMU KPUCTANIMYECKUMU PELIETKAMM.

Merannuyeckas cBa3b. MeTtammyeckas KpUCTAIINYECKAs PEIIETKA U
METAJINYECKask XUMUYeCcKas CBs13b. PU3NYECKUE CBOMCTBA METAJIIOB.

IMoumepbl. Heopranumveckue mMoJMMEpHl: TOJUMEPH — MPOCTHIE BEIIECTBA:
QUTOTPONHBIE  BHJIOM3MEHEHHsS yriiepona(anmas, rpadur,kapOuH,ysiepen);
CeJIeH u TEJLTYD. [Tonmmepbr — CJIOXKHBIE BEIIECTBA!

KBapIl,KPEMHE3eM,KOPYH/I(OKCHT ~ alllOMUHUS) W aJIOMOCHIIMKATHI  (ITOJIEBBIC
IITAThI,CITF0AA,KaoaruH). Oprannyeckue mojauMepbl. CrnocoObl WX TOTYYCHHS:
peaKIUM TOJUMEPHU3allMd W  TNOoJUKOHJAEeHCAUu. CTPYyKTYpbl MOJMMEPOB:
JUHEWHbIC, Ppa3BETBJICHHbIE W  MNpoOCTpaHCTBeHHbIE.  CTPyKTypuUpOBaHUE
MOJIMMEPOB:  BYJIKAHMU3AIUS  KaydyyKoB, JyOJieHHMe O€eJKOB, OTBEpXKIACHUE
MOJIMKOH/ICHCAIIMOHHBIX TToMMepoB. Kiaccudukaius moauMepoB Mo pa3iIuyHbIM
MIpU3HAKaM.

Ilonsitue o aucnepcHbIXx cucremax. Kiaccudukanus IUCTIEPCHBIX CUCTEM B
3aBUCUMOCTH OT arperaTHOro0 COCTOSIHWSI TUCIIEPCHOHHOM Cpellbl U JAUCIIEPCHOU
daspl. ['pyboaucnepcHble CUCTEMBI: IMYJIBCUU U CYyCTHEH3UU. TOHKOMUCTIEPCHBIC
CHUCTEMBI: KOJUIOW IHBIC (30JIM U T€JIM) U UCTUHHBIE (MOJICKYJISIPHBIE, MOJIEKYJISIPHO-
HMOHHBIC U MOHHBIE). 3HAUEHUE AUCIIEPCHBIX CUCTEM B KWBOM U HEKUBOW MPHUPOJIC
U TMPAKTUYECKOW >KU3HHM YEJIOBEKAa. OMYJIbCUM M CYCIIEH3UU B CTPOUTEIBLCTBE,
MUIIEBOM W MEIMIUHCKON MPOMBIIIJICHHOCTH, KOCMETHKE. buosiornueckue,



MEIULMHCKHE U TEXHOJOTMYECKHE 30JIM. 3HAYEHUE TeJieid B OpraHu3aliu KUBOMI
Marepun. buosnornueckue, NUIIEBbIE, MEAULIMHCKUE, KOCMETUYECKHE TEIIN.
PacTBopsbl. PactBopumocts BemecTB. Boma kak pactBoputens. HacbllieHHBIE,
HEHACBILLCHHBIE, MTEPECHIIEHHBIE PACTBOPBL. 3aBUCUMOCTh PaCTBOPUMOCTH T'a30B,
KUIKOCTEN U TBEPJIbIX BEIIECTB OT PA3IMUHbBIX (PAKTOPOB.

DJIEKTPOJIUTHYECKAS  JUCCOLMUALMA. OJEKTPOIMTBI W HEDJIEKTPOJIUTHI.
DNEKTPOIIUTHYECKAS JUCCOLMALIUS. MexaHu3MBI ANEKTPOITUTHUECKON
JUCCOLMAIMM I  BELIECTB C PA3IUYHBIMU TUIAMU XMMHUYECKOW CBS3H.
['mppatnupoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI U COJIM KaK 3JIEKTPOJIUATHI.
Kaaccuduxanus BelleCTB. IIpocreie BellecTBa. Knaccudukanus
HEOPTaHUYECKHUX BEIIECTB: IIPOCTBIE U CIIOKHBIE BEIIECTBA, OKCUIBI, THIPOKCHUIBI,
KHUCIIOTBI, OCHOBaHMs. MeTtauibl:o0mme (pu3uveckiue CBOKWCTBA METAUIOB M HX
BOCCTAHOBUTEJBHBIE CBOMCTBA, B3AMMOJICMCTBHE C HEMETAJUIAMHU, IIEJIOYaAMH.
Koppo3sus METAJIJIOB: IIOHSTHE KOPPO3UHU,XUMHUUECKAs KOppo3usl,
AIIEKTPOXUMHUYECKAs] KOPPO3Hsl, CIIOCOOBI 3alIUThl METAJIJIOB OT KOPPO3HH.

OO1ue crnocoObl MONYYeHHUsT METAJUIOB: METAJUIBI B MPUPOJE, METAJLTYPIUs U ee
Bubl. HemeTamisl. biaroponnble ra3pl: MX XMMHYECKUE U (PU3NYECKUE CBOWCTBA.
Hemeramuibl — 1IpoCThIE BEIIECTBA, XWUMUYECKHE CBOMCTBA, aJIOTPONUS,
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAVIOB B PEaKLUsAX C (PTOPOM, KHUCIOPOIOM,
CJIO’KHBIMH BEIIECTBaMU (a30THOM U CEPHOM KHCIOTaMu).

Xumnuyeckue  peakumu. Krnaccupukamuss — XMMUYECKMX ~ pEakUud B
HEOPTaHUYECKOM M OpPraHWYECKOW XMMHUHU. Peakiuu COeIMHEHMS, Pa3JIOKEHUs,
3aMmelnenusi, oomena. Karamutuueckue peakumu. OOpaThMble M HEOOpaTUMBbIE
peakiuu. ['OMOreHHBIE M TETEPOTE€HHBIE pEAKUUH. OK30TEPMUYECKHE U
SHAOTEpMUYECKHE peakiuu. TemmoBoil 3AP(EKT XUMHUYECKUX  pEaKUui.
TepMOXUMUYECKUE YPaBHEHUS.

OKHCINTENPHO-BOCCTAHOBUTENBHBIE peakiuu. CreneHb okucieHus. OKUCIATENb
U BOCCTaHOBJIeHHE. BoccTaHoBUTENb U OKHMCIeHUE. MeTos 3/IeKTpoHHOro OanaHca
JUISL COCTaBJICHNSl YPABHEHUIM OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUN.
CkopoCTh XUMHYECKUX peakiuil. [IoHsATHE 0 CKOPOCTH XUMUYECKUX PEaKIUH.
3aBUCHUMOCTb CKOPOCTH XMMHUUECKHUX PEAKIH OT pa3Iu4HbIX (PaKTOPOB: MPUPOIbI
pearupyronmx BEIIECTB, UX KOHLUEHTPALH, TEMIIEPATypPbl, IOBEPXHOCTH
CONPUKOCHOBEHHUSI U UCIIOJIb30BAaHUS KaTAIIM3aTOPOB.

OcCHOBHBIE KJIACCHI HCOPTAHUYECKUX M OPTaHMYEeCKHUX COCAUHECHHUI.
Bonoponssle coenvHeHUss HeMeTAILIOB. [lonydeHne aMMuaka u XJ0pOBOAOPOAA
CUHTE30M U KOCBEHHO. Puznueckue cBorcTBa. OTHOMIEHHE K BOJE: KUCIOTHO-
OCHOBHBIE CBOMCTBA.

Oxcuabl ¥ aHrUApUIbl KapOOHOBBIX KucioT. HecoseoOpasyiomme W XUMUHU.
['eneTnyeckue psiapl MeTaa (Ha IpuMepe Kalblus U JKelie3a), HemeTasuia (cepbl
U KpPEeMHHA), TNEpeXOAHOTO »HjeMeHTa (uuHKa). ['eHeTnueckwe panbl U
IE€HETUYECKAs CBA3b B OPraHUYECKON XUMHH. EMMHCTBO MUpa BELIECTB.

XUMHUA 3J1€eMEHTOB.

S-JJIeMEeHThI.



Bopopon. /IBOMCTBEHHOE MOJOXKEHHE BOAOPOAA B MEPUOJUYECKOU CUCTEME.
N3otonel Bomopona. Tspkenas Boma. OKUCIUTENbHBIE W BOCCTAHOBUTEIIBHBIC
CBOWCTBA BOJOPOJA, €ro MOJIYyUYEHUE U MpUMEHEeHUE. Poiib BOIOpoOaa B )KMBOW U
HexuBou npupoze. Bona. Posib BoabI Kak cpeoo0Opa3yroniero BemecTBa KIETKH.
DKOJOTHYECKHUE aCIEeKThl BOJONOIb30BaHUS.

duemenThl |A-rpynnsl.  [lenouynsie wmetamibl. OOmas XapakTepUCTUKA
HIEJIOYHBIX METAJJIOB HAa OCHOBAaHMM IMOJOXKEHUS B llepuognueckod cucreme
anemeHToB Jl. 1. MenneneeBa u crpoenust atoMoB. Ilonydyenue, gpuznueckue u
XAMUYECKHE CBOMCTBA MIEJTOYHBIX METAIUIOB. KaTHOHBI MIEIOYHBIX METAIUIOB KaK
BOKHEWIIAasT xXuMuueckas ¢opMa HUX CYIIECTBOBAHMS, PETYISTUBHAS POJb
KaTUOHOB KaJlisl U HAaTpus B KUBOU kjeTke. [IpupoaHbie coeMHEHUs HATpUs U
KaJus, UX 3HAaYCHHUE.

uiemeHThI IIA-rpynmel. OO01as xapakTepuCTHKA MET0YHO3EMETbHBIX
METAJJIOB U MarHusi Ha OCHOBaHUHU MOJIOkeHUs B [lepuoanyeckoil cucreme
anemeHTOB /1. . MenneneeBa u cTpoeHUsI aTOMOB.

uemenTsl |VA-rpynnbl. O01ias xapakTepucTHKa 3JIEMEHTOB ATOUM TPYIIbI Ha
OCHOBaHMM uX nonoxeHus B Ilepuommueckoin cucreme snementoB /I, U.
MeHnneneeBa M CTPOEHUS aTOMOB. YTlepoad U ero amwiorponusa. CpoiicTBa
AJUIOTPOIHBIX MOAUUKAIUN yTiepo/ia, UX 3HaUYeHHE U nmpuMeHeHue. OKCUabl u
TUAPOKCHUJIBI YTIIEPOJa U KPEMHUA, UX XUMUUYECKHE cBolcTBA. CONM yroJbHOU U
KPEMHHUEBBIX KHUCIIOT, UX 3HaueHHE W npumeHeHue. [Ipupoaoobpa3zyromas poib
yIJIEpOJIa IS )KUBOM M KPEMHHMS JJIs1 HEKUBOM ITPUPOBI.
d-DaemenTriOcobeHHOCTH cTpocHHS atoMoB O-asmemenTtoB (II-YIIB-rpyrm).
Menb, IMHK, XpOM, KeJIe30, MapraHel] Kak MPOCThIE BEIIECTBa, UX (PU3NUECKUE U
XMMUYECKHE CBOMCTBA. HaxoxkIeHne 3TUX METAIUIOB B IPUPOJIE, UX TTOJTYUYECHUE U
3HaueHue. CoeavHeHUS d-3JICMEHTOB C Pa3IUYHBIMH CTEHCHSIMH OKHCJICHUS.
XapakTep OKCUI0B M THAPOKCUIOB 3TUX JIIEMEHTOB B 3aBUCUMOCTH OT CTEIECHHU
OKHCJICHUSI MeTaslia.

Xumuss B KH3HM oOmecrBa. [[omamHsas anteka. Moromue W YUCTSAIIUE
cpeactBa. CpeactBa 00pbObI ¢ OBITOBBIMH HaceKoMbIMHU. CpeacTBa JMYHOU
TUTUEHBl U KOCMETHUKU. XUMHS W TNHUIlla. MapKUpPOBKM YNAKOBOK MHIIEBBIX H
TUTUEHUYECKUX MPOJYKTOB U YMEHHE UX YUTATh. DKOJOTHS KUIHIIA. XUMUSA U
reHEeTHKa YeJI0BeKa.



2.2. TemaTnuyeckuil miaH o0meo0pa3oBaTeIbHOH IMCUMIVINHBI XUMHUS, B TOM YHCJIe ¢ Y4eTOM padoydeil MporpaMmbl

BOCIIMTAaHHUA

HaumeHoBaHue pa3jiesioB U
TeM

Conep:kanue y4eOHOT0 MaTepuaJia, NpakTu4ecKue
3aHATHS, CAMOCTOSITeIbHAasI padoTa o0y4aomuxcs

O0beM
yacoB

Koabl pe3yabTaTon
(popMupoBaHHI0, KOTOPHIX
CIOCOOCTBYET 3JIeMEHT
NMPOrpamMMbl

2

4

BBeneunue

N3ydeHre OCHOBHBIX MOHIATUN XUMHH. BelecTBo. ATOM.
Mounexyna. Xummndeckuii anemeHt. Aimnorponus. ITpocteie n
CJIOKHBIE BEILIECTBA.

Pa3nen 1. Opranuyeckas
XUMHSA

137

Tema 1.1 IIpenmer
Ooprann4eckou xumuu. Teopus
CTPOEHUS OPraHUYECKUX
COEJIMHEHUH

IIpeamer opranndeckoil XuMuu. Teopus CTpOeHUs
opranunyeckux coenuHennit A.M.bytneposa.
Knaccudukanus opranndeckux coeauHeHnid. OCHOBBI
HOMEHKJIATypbl OPraHUYECKUX BEMIECTB. THUIBI XUMUUYECKHUX
CBsA3€H B opraHnveckux coequHeHusX. CoBpeMeHHbIE
MPEACTABICHUS O XUMUYECKOM CTPOECHUH OPTaHUYECKHUX
BEILECTB.

CdopMupoBaHHOCTH CUCTEMBI 3HAHUN 00 OOIIIX
XUMHYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX

JlabopaTopHble 3aHATHSA

N3roroBieHne Moaenen MOJIEKyJ - MpeICTaBUTENIeH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX COECTUHEHUM.

OK 01

CamocrosiTeibHas pabora

«KpaTkue cBeieHHs IO UCTOPUM BO3HUKHOBEHUS U Pa3BUTHUS
OPraHNYECKOU XUMHUHN»

«Kuznb u nestenbHOCTh A.M. BytnepoBa»
NuauBuayanbHbINA NPOEKT

Buranusm u ero kpax

Tema 1.2. [IpenenbHbie

AJIKaHbI: TOMOJIOTHYECKHUM PSJ, M30MEPHS, HOMEHKJIATypa.

OK 04




YIIIEBOIOPOABI

XumMuueckue cBoMcTBa ajikaHOB.IIprMeHeHWe alkaHOB Ha
OCHOBE CBOMCTB. [luknoankansl. ['OMonoruueckuii psg,
HOMEHKJIaTypa.

JlaGopaTopHble 3aHATHSI:

H3rorosienne MozeeH MOJIEKYJI. Hsrortosnenne
napaUHUPOBAHHOM OyMarw, UCHBITAHHE €€ CBOMWCTB:
OTHOIIICHUE K BOJE U kHupaM. O3HAKOMJICHHE CO CBOMCTBAMU
TBEPJIBIX Mapa(HuHOB.

Tema 1.3 DTUIEeHOBEIE U
JIMEHOBBIE YTIIEBOIOPOIbI

I'omonornueckuit pAa AJIKCHOB. HpI/IMeHeHI/Ie H CIIOCOOBI
MMOJIYUCHMUA. AJIKaI[I/IeHI)I. OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOJICKYJIIPHBIX COGﬂHHeHHﬁ.

JlabopaTopHble 3aHATHSA:

O3zHakomJieHHE ¢ 00pa3liaMu NOJTUATUIICHA U
noJjunponuieHa. Pacno3snaBanne o0pa3oB ajaKkaHOB U
QJIKCHOB.

OK 02

Tema 1.4 AneTniieHOBBIE
YIIEBOIOPOIBI

WN3yuenne kmacca «AJIKUHBD»Y: TOMOJIOTUYECKHH s,
u30Mepusi, HOMEHKIaTypa. XHUMHUYECKUE CBOICTBa
areTuiIeHa.

JlabopaTopHble 3aHATHS:
N3rorosienne Moaenen MOJIEKyJ aTKMHOB, UX U30MEPOB.

OK 07

Tema 1.5 Apomatuueckue
YIJIEBOAOPOABI

I'omonornueckuint psg apeHoB. Homenknarypa. Xumuueckue
cBoiicTBa. [lonydeHne u MpuMEHEHUE apEHOB.

YMeHue npoIyKTUBHO O0IIAThCS U B3aUMO/ICHCTBOBAThH B
MPOLECCE COBMECTHOM JIEATEIIbHOCTH, YUUTHIBATh MO3UIIUN
JIPYTUX YYaCTHHKOB JIEATEIbHOCTH, 3D PEeKTUBHO pa3pemiaTh
KOH(JIMKTBI.

JlaGopaTopHble 3aHATHA:
PactBopstomue cBoiicTBa 6eH3ona. O3HaKOMIICHHE C
(U3UYECKUMHU CBOMCTBAMH apOMATHYECKUX YIIIEBOJIOPOJIOB.

OK 07

Tema 1.6 IIpuponnsie
HCTOYHUKH YTJIEBOJOPOJIOB

Hed1s. Haxoxxnenue B nmpupoe, coctaB U puU3nvecKue
cBoiictBa HeTu. [IpuponHbIi 1 MOMYTHBIN HEDTAHOM ra3bl,
UX NPAaKTUYECKOE UCIIOIb30BaHNe. KaMeHHBbIN yroib,
OCHOBHbI€ HaIlpaBJICHUsI UCIIOJIb30BAHHUS.

JlabopaTopHble 3aHATHS

OK 07




PacTBOprUMOCTH paznu4HbIX HeQTEPOIYKTOB.

CamocrosiTesibHast pabora

DKOJIOTUYECKHUE ACIEKTHI UCIOIb30BaHUS YIIIEBOAOPOJIHOTO
CBIpBS

Hcropus OTKpBITUS M pa3pabOTKU I'a30BbIX U HEPTIHBIX
MecTopoxacHui B Pocculickon @enepanuun
NuauBuayainbHbINA MPOEKT

YTI1eBoIOPOIHOE TOIIMBO, €70 BU/bI U HA3HAYCHUE.
ApomMaruyeckue yriieBoAOpOIbl KaK ChIPbE IS
ITPOU3BOJICTBA.

Tema 1.7 'uapokcuiabHbIe
COeTUHEHUS

Crpoenue u kinaccuduxaius cnuptoB. CrocoObl MOTYYEHUS
criupToB. OTAENbHBIE IPEICTABUTENN AJTKAHOJIOB.
MHOroaroMHbl€ CIUPTHI.

®enosnbl. uznyeckue U XUMUYECKHE CBOMCTBA (peHoIa.
ITpumenenue eHosia Ha OCHOBE CBOWCTB.

JlabopaTopHble 3aHATHSA:
V3yueHre pacTBOPUMOCTH CITUPTOB B BOJIC.

OK 04

Tema 1.8 Anpaeruasl U KETOHBI

I'omonornyeckue psapl abIEruA0B U KETOHOB. XUMHYECKUE
CBOMCTBA aJbJETUI0B U KETOHOB. [IpuMeHeHue u
1oJIyueHue KapOOHWIbHBIX COETMHEHUI.

JlabopaTopHble 3aHATHS:
[Tonyuenue penonpopmMaabAETUIHOTO MOJIUMEPA.
Pacrnio3HaBaHue pacTBOpa aleToHa U popMaIHHa.

OK 01

Tema 1.9 KapOoHOBBIE KHUCIOTHI
U UX TTPOU3BOIHBIC

KapOoHoBBIE KHCTOTHI: PYHKIIMOHANbHAS FPYyIIa,
KJaccu(uKalus, U30Mepusi, HOMEHKJIATYpa.

JlabopaTopHble 3aHATHS:

B3anMozeiicTBre pacTBOpa yKCYCHOM KHCIOTHI C MarHUEM,
OKCHJIOM IIMHKA U T.7. PacTBOpeHne K1poB B BOJE U
OpPraHMYECKUX PACTBOPUTENSIX, CPABHEHHE MOIOIINUX CPEJICTB.

OK 02

Tema 1.10 YrueBonasl

Knaccudukanus: MoHocaxapuisl (TiIoko3a, (GpyKTOo3a),
aucaxapuabl  (caxaposa) W moJucaxapuiabl  (Kpaxman u
[EJUTION03a).

3Ha4YeHHe YTIIEBOJIOB B JKUBOW MPUPOJIE U )KU3HHU YEIOBEKA.

JlabopaTopHble 3aHATHS

OK 01, IIK 1.1




O3HakomiIeHHE ¢ PU3NUYECKUMHU CBONCTBAMU TIFOKO3BI.
3HaKOMCTBO ¢ oOpa3namu nonucaxapuaoB. OOHapyKeHHe
KpaxMmaia B MeJie, xjiebe, MaKapOHHbIX U3/IeNUsX, Kpynax,
Maprapuse, Horypre.

CamocrosiTesbHast padora

CuHTeTHYEeCKUE KaydyKH: HCTOPHsI, MHOTOOOpa3ue u
MEPCIEKTHUBBI.

YrneBoJibl ¥ UX POJIb B JKUBOM IPUPOJIE.

NuauBuayaabHbI MPOEKT

HexBaTka npo10BoIbCTBUA Kak ri00anbHas npodiema
YeJI0BEUESCTBA M IIYTH €€ PEIICHUSI.

JKupbl Kak IPOAYKT NUTAHUS U XUMHUYECKOE CHIPHE.

Tema 1.11 AmussI, Amunbl.  Anmudaruyeckue amuHbl, benku. benkum kak OK 02
AMHHOKHCIIOTHI, OCJIKH. IPUPOJIHBIE TTOJTUMEPBI.
JlaGopaTopHble 3aHATHSA:
PactBopenue 6enkoB B Bojie U uX Koaryisinus. OOHapyKeHue
0esKa B KYpUHOM sIHIIE U MOJIOKE.
NuauBuaya bHBIN NPOEKT
buonornueckue QpyHKIuu OEIKOB.
benkoBas OCHOBa MMMYHHUTETA.
Tema 1.12 Azorcoaepxaiune Hyxnennosbie kucinotsl. HykieMHOBBIE KMCIIOTHI KaK OK 01
TETEPOLMKINYECKUE IIPUPOJHBIE ToNUMepsl. HykiieoTuabl, HX CTpoeHHE,
coenuHeHus. HyknenHoBbie IIPUMEpBHI.
KHCIIOTBI. JlabopaTopHble 3aHATHS:
HyxkenHoBble KUCIOTHI
Tema 1.13 buonornyeckn ®epmenTsl. Butamunsl. I'opmonsl. JIekapcTsa. K 1.1

AKTHUBHBIC COCINHECHUA

JlaGopaTropHble 3aHATHA

OO6HapyXeHue BUTaMUHa A B MIOACOJIHEYHOM Maciie.
O6napyxenue ButamuHa C B s16;104HOM coke. Onpenenenne
BUTaMHHA D B ppIObEM KHMPE UM KYPUHOM XKEJTKE.

AHann3 JIEKapCTBEHHBIX IIPENapaToB, IPOU3BOAHBIX
CAJIMIMIIOBON KUCIIOTBI.

CamocrosiTebHas pabora
AMUHOKHCIIOTHI - aM(OTEpHbIE OPraHUYECKHE COEMHEHUSI.




«Xwu3Hb 3TO0 crmocod CYIICCTBOBAHUA OEJIKOBBIX TEII...»

Pa3zgen 2. Oouias u
HEOPraHWYeCKasi XUMUSI

51

Tewma 2.1 Xumus — HayKa o
BEI[ECTBAX.

Cocras BemectBa. M3Mepenue BeecTBa. ArperatHoe
cocTosinue BeniectBa. CMecH BEleCTB.

OK 02

Tema 2.2 Ctpoenue atoma

AToM - cioxHast yactuna. SAnpo (IpoTOHBI U HEUTPOHBI) U
3JIEKTpOHHast 000s10uKa. M30TOMNBI.

OK 01

Tema 2.3 [lepuoauueckuii 3aKoH
u [lepuonnueckas cucrema
XUMHUYECKUX 3jieMeHToB 1. 1.
MenneneeBa

OtkpeiTHE nEeproanYecKoro 3akoHa. Otkpertue . U.
MenneneeBsiM [lepuonuueckoro 3akoHa.
Ilepnorueckuil 3aKOH U CTPOCHUE aToMa.

JlabopaTopHble 3aHATHSA

H3roroBnenue moaenei MOJICKYJI HCKOTOPBIX OPraHUYCCKUX
N HCOPraHM4YCCKUX BCUICCTB.

OK 02

Tema 2.4 CtpoeHue BemiecTa

Honnast xuMuyeckas cBs3b. KoBalleHTHaAsi XMUMHYECKasl CBSI3b.
DIEKTPOOTPULIATEILHOCTh. MeTandeckast CBsI3b.

JlabopaTopHble 3aHATHSA

®dusuyeckrue CBOWCTBA METAIOB. ATrpEeraTtHble COCTOSIHUS
BEIIECTB W BOJOpOAHAst CBA3b. 1Bephoe, XKUAKOE U
ra3o00pa3HOe COCTOSHUS BELECTB.

OK 01

Tema: 2.5 ITonnmepst

HeopFaHI/IquKI/IC MMOJIMMEPDBI: TOJIUMEPBI — IIPOCTLIC
BCIICCTBA. OpFaHI/ILIeCKI/Ie IMOJIMMCPHEI.

JlaGopaTopHbI€e 3aHATHUSA:
O3HakoMIIeHHE ¢ 00pa3liaMHy IIacTMACC, BOJIOKOH, KAy1yKOB,
BOJIOKOH, MUHCPAJIOB U 'OPHBIX MMOPOI.

OK 04

Tema 2.6 JlucriepcHble CUCTEMBI

Knaccudukanus qucnepcHbIX CHCTEM B 3aBUCUMOCTH OT
arperaTHOTO COCTOSIHHSI TUCTIEPCHOM CPEJIbl, a TAKXKE 10
pa3Mepy ux yactuil. [ pyboaucnepcHble CHCTEMBI: IMYIIbCUS
U cycrieH3us. TOHKOIUCTIEPCHBIE CUCTEMBI: KOJUIOUIHBIE
(307K ¥ TeNM) U UICTUHHBIE (MOJIEKYIISIPHBIE, MOJIEKYJISIPHO-
WOHHBIC U HOHHBIC)

JlabopaTopHble 3aHATHSA:
[Tonmy4yeHnne 3MyJIbCUHM PACTUTENIBHOIO Maciia 1 OeH3071a.
ITosryueHue 3011 Kpaxmaia.

OK 02

CamocrosiTesibHas pabora




3HaucHME AUCIICPCHBIX CUCTEM B JKMBOH M HEXKUBOM Impupoac
u HpaKTH‘{eCKOﬁ JKM3HH 4YCJIOBCKA.

Tema 2.7 PacTBOpBL.

PacTtBopumocTth  BemecTB. Boma kak  pacTBOpHUTEIb.
HaceplienHble, HEHACBIIICHHBIE, MEPECHIIIEHHBIE PACTBOPHI.
3aBUCHUMOCTh PACTBOPUMOCTHU T'a30B, KUJKOCTEH U TBEPIbIX
BEIIIECTB OT Pa3IMYHbIX (DaKTOPOB.

DNEKTPOIUTHYECKAS JUCCOLUAIUS. DIEKTPOJIUTHI U
HEDJICKTPOJINTHI.

JlabopaTopHble 3aHATHSA

IIpurorosiaeHue pacTBOPOB Pa3IN4HbIX BUJOB KOHIEHTPAIUU

OK 07

CamocrosiTesibHas padora
PacTBOpBI BOKpYT Hac.

Tema 2.8 Knaccuduxanus
BemecTB. [IpocTeie BemecTBa

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPraHUYCCKUX BCHICCTB: IIPOCTLIC U
CJIOKHBIC BCIICCTBA, OKCUABI, THAPOKCUABI, KUCJIOTHI,
OCHOBAHMHA.

JlaGopaTopHble 3aHATHSA

O3HakomyieHUE ¢ 00pa3liaMu MpeCcTaBUTENEH KIIacCoB
HEOPraHMYECKUX M OPraHNYeCKHX BeriecTB. O3HaKOMIIEHHE C
KOJUJIEKIIMEN PYI.

OK 02

Tema 2.9 XuMuueckue peakuu

Knaccudukanus XuMUYECKHX pEakiuii B HEOpPraHUYEeCKOH U
OpPraHMYeCcKOd XHMHUHU. Peakuuu COequHEHUS, Pa3JIOKEHUS,
3aMeleHus, OOMeHa.

JlabopaTropHble 3aHATHUS

OO0paTuMOCTh XMMUYECKUX peakiuii. OopaTumMble U
HeoOpaTUMBbIe peakliui. XMMHUYECKOE paBHOBECUE U CIIOCOOBI
€ro CMEILEHHUs.

OK 04

Tema 2.10 OcHOBHBIE KIacCChI
HEOPTraHUYECKUX U
OPraHUYECKHX COCTUHEHUIN

I'ereTmueckas CBSI3b MCXKIY OpraHN4YCCKUMHU U
HCOPTaHNYCCKUMU COCAUHCHUAMMU.

JlaGoparopHble 3aHATHA

[TosrydeHue ¥ CBOMCTBA YIVIEKUCIIOTO Ta3a.
CBoiicTBa costHOM,cepHOH (pa30aBIeHHOI) U YKCYCHOM
KHCIJIOT

OK 01




Tema 2.11 Xumust 3JIeMEHTOB S DnemenTol: Bogopoa. Dnementsl | A —rpyniibl, 3J1eMEHThI 2 OK 07
Il A-rpynmnst.
P DnemMeHThI: ATFOMUHUNA, YTIEPO U KPEMHHUM, TAJIOTCHBI,
XaJIbKOT'€Hbl, 371eMEHTHI |V A — rpynnsl, 2eMeHTsl V A —
IPYIIIbL.
d-DieMeHTBI: Me/lb, IIMHK, XPOM, JKEJIe30, MapraHell.
JlabopaTropHble 3aHATHUS 2
W3yueHue CBOMCTB MPOCTHIX BEHIECTB U COCTMHEHUM
Tema 2.12 Xumust B )KU3HU X¥UMHS ¥ IPOU3BOJCTBO. 2 OKO09IIK 1.1
oOmiecTBa XUMHUS B CEIbCKOM XO3SIICTBE.
XUMUS ¥ 3KOJIOTHS.
X¥MUs B TOBCETHEBHOM JKM3HH YEJIOBEKA.
JlabopaTopHble 3aHATHSA: 4
O3HaKOMJIEHHE C KOJUIEKIMEH y10OpeHU U MEeCTUIUIOB.
O3zHakomiieHHe ¢ 00pa3Lamu CpeacTB ObITOBON XUMUU U
JICKaPCTBEHHBIX MPENapaToB.
NuauBuayaabHbINA NPOEKT 3
OxpaHa OKpy>Xarouiei cpesibl 0T XUMUYECKOT0 3arpsi3HEHMS.
Bcero 160




3. YCJI0OBUS PEAJIM3AIIUA PAJEO‘IEI?’I INPOI'PAMMUBbI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanmuzanust ydeOHOrO TmipeaMera TpeOyeT Haimuuus YydyeOHOro KaOuHeTa
€CTECTBCHHOHAYYHBIX JTUCITUTUINH.

O6opynoBanue yueOHOro KabMHeTA:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOMINXCS;

- pabodee MeCTO MpenoaaBaTeis;

- pa3IaTOYHBINA MaTEPHAI ISl Kypca XUMUHU

- Konnexiust 0CHOBHBIX BUIOB ITPOMBITIUICHHOTO CHIPHS

- Konmnexkuust TopHBIX OPOJT 1 MUHEPAJIOB

- HaGop ynoOpenuii

- Konnexkuust: MeTauisl U CIijIaBbl

- HaGop xuMuyeckux peakTuBOB

[Tpubopsi

- HaGop 1o anextponm3y

- HarpeBarens aiis npoOupox

- Becwl 1151 chimyynx MaTepuaioB

3.2 UudopmannoHHoe odecneyeHne 00yueHust

OcHOBHas nuTEpaTypa:

[Mabpuensn, O. C. Xumus : 10-ii kiacc : yriayOaéHabiid ypoBeHsb : yueonuk / O. C.
["a6puensn, . I'. Octpoymos, C. A. CnagkoB. — 2-¢ u31., crep. — MOCKBA :
[Tpoceemenne, 2022. — 399 ¢. — ISBN 978-5-09-092359-0. — Texcr :
AIEKTPOHHBIN // JlaHb : 31eKTpoHHO-OMOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/334595

Xumus : 11-# knace : yrimyonénnbiit ypoens : yueonuk / O. C. I'abpuensu, 1. T
Octpoymog, C. A. Crnankos, A. H. JIéBkuH. — 2-¢ u3n., crep. — Mocksa :
[TpocBemenne, 2022. — 432 c¢. — ISBN 978-5-09-093562-3. — TekcrT :
AJIEKTPOHHBIH // JIaHb : aneKTpoHHO-O0nOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/334598



4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUSA
OBIIIEOBPA3OBATEJILHOM JJUCHOUILJINHBI
KoHTpoib M oOmeHKa pe3ylbTaTOB OCBOEHMsI 00I1€00pa30BaTeIbHOM
JTUCIHUIUIMHBI PACKPBIBAIOTCS Yepe3 TUCIUIUIMHAPHBIE PE3yIbTaThl, HAIIPABICHHBIC
Ha (opmupoBaHME OOIMX KOMIETCHIMH MO pa3ieiaM W TeMaM COJep>KaHUs
y4eOHOro MaTepHaia.

Koa u HaumeHoBaHue Pa3nen/Tema T oeHOYHBIX MePONPUATHI
GopmMupyembIx
KOMIIETEHIIMH,
IUIaHHpYeMble
pe3yJbTaThl 0CBOCHHS
AUCHHUILIMHBI
OK 01 Tema 1.1 TectupoBanue, NUCbMEHHBIN
Tema 1.8 Tema 1.12 (u/unu yCTHBII) onpoc
Tema 2.2 Tema 2.4 Tema
2.10
OK 02 Tema 1.3 Tema 1.9 Tema 2.1

Tema 2.3 Tema 2.6 Tema 2.8

OK 04 Tema 1.2 Tema 1.7 Tema 2.5 TectupoBanue, NUCbMEHHBIN
Tema 3.4 (u/unu yCTHBIN) ompoc,

OK 07 Tema 1.4 Tema 1.5 Tema 1.6 BBITIOJIHEHUE TPAKTHYECKUX
Tema 2.7 Tema 2.11 3a1aHUI

OK 09 Tema 2.12

TectupoBanue, MUCbMEHHbBIN
(u/unu ycTHBIN) onpoc,
BBITIOJIHEHUE NTPAKTUYECKUX
3aJaHui

K 1.1 Tema 1.10 Tema 2.12 TectupoBanue, NMCbMEHHBIN
(u/unu ycTHBIN) onpoc,
BBITIOJTHEHHUE NTPAKTUYECKUX
3aJaHui
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