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1.NACHOPT PABOYEI MPOI'PAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHUATIIMHBI

MOA.12 Xumusn

1.1. O0JsiacTh NpuMeHeHus: padoyeil MPOrpaMMel

Pabouast mporpamma 06111e00pa3oBaTeIbHON TUCITATIIUHBI SBIISIETCS YaCThIO
MporpaMMbl TTOATOTOBKH CIEIUATMCTOB CPEAHEr0 3BE€HA B COOTBETCTBUM C
denepaibHBIM  TOCYJAPCTBEHHBIM  00pa3oBaTEIbLHBIM  CTaHAAPTOM  CPEJIHETO
oO1ero oOpa3oBaHusl.

PaGouas mporpamma o00611e00pa3oBaTeIbHON AUCIUIIIMHBL MOXET OBITh
HCIIOJIb30BaHa APYTUMU 00pa30BaTEIIbHBIMH YUPESKICHUIMH MPO(HECCHOHATBLHOTO
U JIOTIOJIHUTEIHFHOTO 00pa30BaHMs, peIN3yIOIUMHU 00pa30BaTEIbLHYIO MPOrpaMMy
cpeaHero oo1ero oopa3oBaHuUsl.

1.2 MecTo 1MCUMIVIMHBI B CTPYKTYpe o0pa3oBaTteabHoii nporpammsbl CIIO:

B yueOnpix mnanax I[IIICC3 CIIO ectecTBeHHOHAay4YHOTrO npoduist XUMUs
BXOJUT B 00I1€00pa30BaTEIbHYI0 MOATOTOBKY WU M3y4aeTCs Ha YIIyOJEHHOM
YpPOBHE.



1.3. [lnanupyemMblie pe3yiabTaTbl 0CBOEHHS 001Ie00pa3oBaTe/bHON HucHUILIUHBI B cooTBeTcTBHMU ¢ DPI'OC CIIO u Ha
ocHoBe ®I'OC COO

Koa u
HauMeHOBaHHe
(popmupyemsbIx
KOMIIeTeHIN i

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

O01mme

JAucunnimnHapHbie

OK 01. Beibupatb
CTIOCOOBI PEIICHUS
3ama4
npodeccHnoHATEHOM
JESATSIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTh K TpPYyIy, OCO3HAaHHE IIEHHOCTH MacTepCTBa,
Tpyznoooue;

- TOTOBHOCTb K aKTHBHOH JI€SATEIHbHOCTH TEXHOJOIHYECKOH U
COIIMAIbHOM HAIPaBIEHHOCTH, CIIOCOOHOCTHh WHUIIMHUPOBATH,

IUIAaHUPOBaTb U CaMOCTOSITEJIbHO  BBIIOJHATH  TaKylo
JESTEIIBHOCTD;
- MHTEpeC K pasnuuHbM cdepam mnpodeccuoHanbHOM
JEATENBHOCTH,
OBananenue YHHUBEPCAIbHBIMH Y4eOHBIMU

NMO3HABATEJbHBIMM JIe/iCTBUSIMH:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSITENIBHO (OPMYJTUPOBATH U  aAKTyaJTU3UPOBATH
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIaCCU(PUKALIUU U 000OIICHNUS;

- OINpenensaTh UENH ACATEIbHOCTH, 3aJaBaTh MapaMeTphl U
KPUTEPHUN UX TOCTHIKCHUS;

- BBIABIIATH

3aKOHOMEPHOCTM U MPOTUBOPEUYUS B

- BJIAJETh CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpAsl BKIIIOYAET:
OCHOBOITOJIATAIOMINE TIOHATHS (XMMHYECKHM JIIEMEHT, aTOM,
3JIEKTPOHHAsT 000JI0UKa aToma, S-, P-, d-3JIEKTPOHHBIC OPOUTAIIH
aTOMOB, HOH,

MOJICKYIJIA, BaJICHTHOCTbD,

ANEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKUCICHUS, XHUMHYECKas
CBf3b, MOJIb, MOJISIPHAS Macca, MOJIIPHBIA 00BEM, YIIepOJHbIN
(GyHKIIMOHANBHAS ~ TPYIINA,
M30MEpbI, TOMOJIOTMYECKUN PsJ, TOMOJIOTH, YIJIEBOJIOPOIBI,

KHCJIIOpOA- M a30TCOACpKAIIUC COCAUHCHUS, OMOJIOTHYECKU

CKCIICT, paaukal, HU30MCEpHsd,

aKTUBHBIC BemiecTBa (YrJIeBOABI, XUPBI, OEIKHU), MOHOMED,

CTPYKTYpPHOE
COCIMHEHUS, KPUCTAUIMYECKAsl pelIeTKa, THUIbl XUMHUYECKHX

MMoJIMMEp, 3BCHO, BBICOKOMOJICKYJIAPHBIC

peakuui (OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIE, 3K30- u
oOMeHa),
IEKTPOIUTUUCCKAS

CKOPOCTb

SHAOTCPMHUYCCKUC, PCAKOUU HOHHOI'O pacTBop,

SJICKTPOJINTHI, HEOJICKTPOJINTHI,
Jucconuranms, OKHCIIHNTCIIb,

XHUMHUYECKOH pCaknuuu, XHUMHUUYCCKOC paBHOBCCI/IC), TCOpHUU U

BOCCTAaHOBUTCIIb,

3aKOHBI (TGOpI/ISI XUMHYECKOT'O CTPOCHHUA OPraHNYCCKUX BCUICCTB
A.M. bytnepoBa, Teopus 3IEKTPOIUTHYECKON IHUCCOLMAINU,




paccMaTpruBaACMBIX ABJIICHHUAX,

- BHOCHUTb KOPPEKTUBBI B JACATCIIBHOCTH, OLCHHBATH
COOTBETCTBUEC  PE3YJILTAaTOB OeJIsIM, OOCHUBATb  PUCKHU
HOCJ'IG,I[CTBI/Iﬁ JACATCIIbHOCTH,

- Ppa3BHUBAaTb KpCaTHuBHOC MBIINIJICHUC npun  pelICHUU

YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCCeA0BaTEIbCKUE TeHCTBUS:
- BIIAJCTh HABBIKAMH  Y4EOHO-HCCIEAOBATEIBCKON |
MIPOCKTHOM JIeATEIbHOCTH, HAaBBIKAMU pa3perieHus: mpooiem;

- BBISIBJISTD MPUYMHHO-CIICCTBEHHBIE CBSI3H u
aKTyaJlu3UpOBaTh 3a/lady, BBIIBUTATH THIIOTE3y €€ peIICHHS,
HAaXOJUTh  apryMeHThl  JJIs  JIOKa3aTejlbCTBa  CBOHUX
YTBEPXKACHUIA, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;

- aHaJU3MpPOBATh TOJIYYCHHBIE B XOJ€ pELICHUs 3aJadu
pe3yabTaThl, KPUTUYECKH OIEHHWBATh HX JIOCTOBEPHOCTbD,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

- yMETh TIEPEHOCUTHb 3HAHHWS B T[IO3HABATEIBHYID W
MPAKTHYECKYIO 00JaCTH KUZHEICATEIbHOCTH;

- yYMETh HUHTErpUpPOBaTh 3HAHMS M3 PA3HBIX MPEAMETHBIX
oOuacrei;

- BBIIBUraTh HOBBIE WJEH, IMpeIaraTb OPUTHHAIbHBIE
MOJAXO/bI U PEIICHHUS;

- CIOCOOHOCTH MX MCIOJIb30BAHUS B TIO3HABATEIILHON 1

COLIMAIBHON MTPAKTHUKE

nepuoanueckuii 3akoH J[.M. MeHueneeBa, 3aKOH COXpaHECHUS
Macchbl), 3aKOHOMEPHOCTH,
(haKTOJIOTUYECKHE CBEACHUS O CBOMCTBAX, COCTaBE, MOJTYyYECHUHU U
0€301aCHOM HCIIOJIb30BAaHMHM BKHEUINIMX HEOPTAaHMYECKUX U

CHUMBOJHUYECKUH  S3BIK XHUMHU,

OpI‘aHI/I‘-IeCKI/IX BCIICCTB B 6LITy nu HpaKTH‘-IeCKOﬁ NCATCIIBHOCTHU
YEJIOBEKA;

- yMeTB BBISIBJIIATH xapaKTeprle HpI/I3HaKI/I U B3aHNMMOCBA3b
I/I3y‘-IeHHI)IX HOH?[TI/If/'I, HpI/IMCHSITB COOTBGTCTBYIOHH/IG IIOHATHUA
HpI/I OIIMCaHUHN CTpOeHI/Iﬂ n CBOfICTB HeOpFaHI/I‘ICCKI/IX n
OpraHMYeCKHX
B3aHMOCBS3b

BCIICCTB
XUMHNYCCKHUX

H HUX IIp eBpameHHﬁ; BBISBJIIATH

3HAHUM C  TOHATUAMH U
MPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- YMETh UCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COECIUHEHUN
MEKIYHApOAHOTO COK3a TEOPETUYECKON M MPUKIAJHON XUMHH
U TpUBHAJIbHbIE Ha3BaHUS BaXHEMIINX BEIIECTB (ITUJIEH,
alleTUJIeH, IIMLEepuH, PeHo, popmalbaerul, yKCycHasi KUCIIOTa,
[VIMIWH, YrapHbld Ta3, YIIEKHUCIbIM ra3, aMMHaK, rameHas
U3BECTh, HeEramieHas W3BECTb, NUTbEBas cOAa M JAPYIHX),
COCTaBJIATH  (OPMYJIBI HEOPraHMYECKUX M  OpPraHUYeCKUX
BEIIECTB, YpPAaBHEHMsSI XMMHUYECKMX pEaKkIHi, OOBACHATh UX
CMBICJI; TOATBEPXKAATh XapaKTEpHbIE XMMHYECKHUE CBONCTBA
BEILIECTB COOTBETCTBYIOIIMMH OKCIIEPUMEHTAMH U 3alUCAMHU
YPAaBHEHUN XUMUYECKUX PEAKIUI;

- YMETb
HEOPraHWYeCKNX M OPraHWYECKHX BEHIECTB K OIPEICICHHBIM

YCTaHAaBJIMBATb MPHUHAJJIC)KHOCTD HU3YUCHHBIX
KJIacCaM U rpyimiamM COCﬂHHCHHﬁ, XapaKTCPU30BaTh UX COCTAB U
BaKHEHIIIIe CBOﬁCTBa; OIPEACIIATE BUABI XUMHNYCCKUX CBsI3ei

(KOBaHeHTHaSI, HOHHAas, MCTAJIMYCCKasd, BO)IOpO,Z[Ha}I), THIIBI




KPUCTAJIMYECKUX  PELIETOK  BEIIECTB;  KJIACCHU(PUIUPOBATH
XUMHUYECKHUE PEaKIUH;

- chopMUpOBaTh MPEICTaBICHUS: O MaTEepPHAbHOM E€IUHCTBE
MHUpa, 3aKOHOMEPHOCTSAX ¥ MO3HABAEMOCTH SIBJICHUHN MPUPOIBL; O
MECTE U 3HAUYEHUU XHMUU B CUCTEME ECTECTBEHHBIX HAyK U €€
poiu B 00ECHEYeHHH YCTOHYMBOTO DPa3BUTHSI YEIIOBEUYECTBA: B
pelIeHrr MPOOIEM SKOJOTHIECKON, YHEPTEeTHUECKON U MUIIEBOI
0€30MacHOCTH, B Pa3BUTHMM MEAMIMHBI, CO3JAHMM HOBBIX
MaTepUajoB, HOBBIX MCTOYHHUKOB DJHEPruu, B oOOecreuyeHuun
paloOHaIbHOIO  MPUPOJONOIL30BaHUS, B  (OPMUPOBAHUU
MHUPOBO33pEHUs M OO0IIeld KyJabTyphl UeElIOBEeKa, a TaKxke
HKOJIOTMYECKA O0OOCHOBAHHOT'O OTHOLICHHS K CBOEMY 3J0POBBIO
U IPUPOJTHOM cpenie;

- BJIAJIETh CUCTEMOH XMMHYECKUX 3HAHUI, KOTOpas BKIHOYAET:
OCHOBOIIOJIATalOIlME TIOHATHSA (JIONOJHUTEIBHO K CHUCTEME
NOHATUM  0a30BOro  ypoBHSI) - M30TONBI, OCHOBHOE U
BO30Y)KJEHHOE COCTOSIHUE aToMa, TUOpHUIM3alus aTOMHBIX
opbutanelt, xumuueckass cBsizp ("CO " m "", KpaTHBIE CBS3N),
MOJISIpHAsi KOHLEHTpalMs, CTPYKTypHas Qopmyna, H30MepHs
(cTpyKTypHas, reomeTrpuueckas (LUC-TpaHC-U30MEPHsI), THIIbI
XMMHUYECKUX peakluil (roMo- M TreTeporeHHble, oOpaTUMble U
HeoOpaTUMbIe), pacTBOPHI (MCTUHHBIC, JAUCTIEPCHBIE CHUCTEMBI),
KPUCTAJJIOTUAPATHL,  CTENEHb  JUCCOLHUAINM,  DJIEKTPOJIM3,
KPEeKUHT, PU(POPMHUHT); TEOPHUHU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMS, JIeKAIIMe B OCHOBE IMOHUMAaHUS
IPUYUHHOCTY M CHUCTEMHOCTHM  XMUMHMYECKHMX  SIBJICHUH,
COBPEMEHHBIE TPEACTABIECHUS O CTPOEHUM BeUleCTBA Ha
aTOMHOM, MOJIEKYJSIPHOM M HAJMOJEKYJISIPHOM YpPOBHSX;




NpPEJCTaBICHUSA O  MEXaHW3MaxX XHUMHUYECKUX  peaklui,
TEPMOJIMHAMHYECKUX W KHUHETUYCCKHX 3aKOHOMEPHOCTSX WX
NPOTCKaHHUs, O XUMHYECKOM pABHOBECHH, JIUCIEPCHBIX
cucteMax, (aKTOJIOTMYECKHE CBEICHUS O CBOMCTBax, COCTaBe,
MOJIyYeHUH ©  OC30MACHOM  HCIIOJIb30BAHHHM — BaKHCHUIIIUX
HEOPTaHMYECKUX M OPTraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOW JICATEIBHOCTH YEJNOBEKa, OOMMX HAyYHBIX
NPUHIMIIAX ~ XUMHYECKOTO  MPOM3BOJCTBA (Ha  TIpUMepe
MPOM3BOJICTBA  CEPHOW  KHCIOTHl, aMMHaKa, MeETaHOJa,
nepepaboTku HEPTH),

- YMETh NpPOBOJIUTH PACUEThl MO XHMUYECKHM (GopMysiIaM u
YpaBHEHHSIM  XHMHUYECKUX PpPEaKIUil C  HUCIOJIb30BAHUEM
¢du3nveckux BeNMWYMH (Macchl, O0beMa Ta30B, KOJIHYECTBA
BEIIECTBA), XAPAKTEPHU3YIOIIUX BEIIECTBA C KOJWYCCTBCHHOMN
CTOPOHBI: PAacCYeThl IO HAXOXICHUIO XUMHUYCCKOW (HOPMYIIbI
BEIIIECTBA; pacyeThl Macchl (00beMa, KOJIMYEeCTBa BEIIECTBA)
MPOJYKTAa PEaKIu, €CIId OJHO W3 MCXOJHBIX BEIICCTB JTaHO B
BUJE  pacTBOpa C  OMNpeNeJeHHOW  MaccoBOW  Joneit
pacTBOPEHHOIO BelIeCTBAa WM JaHO B M3OBITKE (MMeeT
MPUMECH); pacyeThl MAacCOBOW WM OOBEMHOH JI0JNM BBIXOJA
MPOJYKTa pEaKklMu; pacueThl TEIUIOBOTO Hd¢eKTa peaxiui,
00BEMHBIX OTHOIIICHUH Ta30B;

- YMeThb BBISBIIATH XapaKTePHBIC TPU3HAKK M B3aHMOCBS3h
WU3YYCHHBIX TOHATHH, MPHUMEHSTh COOTBETCTBYIOIIWE ITOHSATHS
NpPH ONHCAaHWW CTPOCHUS W CBOWCTB HEOPTaHWYECKUX U
OpraHWYeCKUX BEHIECTB M WX MPEBpallleHUui; BBISBIATH
B3aMIMOCBSI3b ~ XUMHYECKHX  3HAaHHUM C  TOHATHSIMH U
MPEJICTABICHUSIMHA JIPYTUX TMPEAMETOB A 0oJiee OCO3HAHHOTO




IOHUMAaHMsI U OOBSICHEHUS CYILHOCTU MaTe€pHUaIbHOIO €IMHCTBA
MHUDPA; HCIOJIB30BaTh CUCTEMHBICE XWUMUYECKUE 3HAHUA IS
OOBSICHEHUST W NIPOTHO3MPOBAHUS  SABJICHUH, HUMEIOIUX
€CTECTBEHHOHAYYHYIO IIPUPOLY;

- YMCTb UCIIOJIB30BaTh HAMMCHOBAHUA XUMUUCCKHUX COGI[I/IHGHI/Iﬁ
MEKTYHApOAHOTO COK3a TEOPETUYECKON M MPUKIAJHON XUMHHU
1 TPUBUAJIBHBIC Ha3BaHUsS BCUICCTB, OTHOCAIINUXCA K U3YYCHHBIM
KJIaCCaM OpraHWYECKUX M HEOPraHWYECKHX COCJUHEHUN;
HCIIOJIB30BATh XHUMHYCCKYIO CHUMBOJIMKY IJIsI COCTAaBJICHUA
dbopMyn1  HEOpPraHMYECKHMX  BEIECTB, MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTBIX, COKpAIIEHHBIX M CKEJETHBIX)
dopMy1 OpraHMYECKMX BEIIECTB; COCTaBJIATH ypaBHEHUS
XMMHMUYECKUX  pEakuuid U pacKpbplBaTb MX  CYIIHOCTb:
OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbBHBIX peaKHI/If/'I MmoCcpcaACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHCa 3TUX PEaKIHid; peaKIui
HOHHOT'O obOMeHa myTeM COCTaBJICHUA nux IIOJIHBIX n
COKpalleHHBIX HMOHHBIX YPaBHEHMM; peakUMd THUIPOJIN3a,

peaKLII/Iﬁ KOMHJ’ICKCOO6pa3OBaHI/ISI (Ha npumepe
TNAPOKCOKOMIIJICKCOB IHMHKa U aJ'IIOMI/IHI/IH); MOATBCPIKAATH
XapaKTCPHBIC XUMHUYCCKHUC CBOMCTBaA BCIICCTB

COOTBETCTBYIOLIMMH JKCIIEPUMEHTAMU U 3alUCAMHU YpPaBHEHUU
XAMHYECKHUX PEaKIUi;

- yMeTh KJacCH(UIMPOBATh HEOPTaHWYECKHE W OpPraHUYECKUE
BEIIIECTBA M XMMHYECKUE PEAKIIUH, CAMOCTOSITEIHLHO BHIOMpATH
OCHOBaHHUSI W KPHUTEpUU I KIACCU(PHUKAMA HU3YyIaeMBIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB M BaKHEUIITHE
CBOWCTBA BEIIECTB, MPUHAICKAIINUX K ONPEICIICHHBIM KIIaccam
W TpynmaMm coeAuHEHUuM (IpoCThle BEUIECTBA, OKCHUBI,




THJIPOKCHUJIBI, COJIU; YIJIEBOAOPObI, MPOCThie A(UPHI, CIUPTHI,
(beHobI, aNbaeru/ibl, KEeTOHbI, KAPOOHOBBIE KUCIOTHI, CIOKHBIE
3Gupbl, KHUPbI, YIIEBOAbl, AMUHBI, AMHUHOKUCIOTHI, OENKH);
MPUMEHATh 3HAaHUS O COCTaBE€ M CBOMCTBax BEIIECTB IS
AKCIIEPUMEHTAJIbHOW  IIPOBEPKU  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH  IIPOTEKaHUS XUMHUYECKUX pEaKuuid U
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYIIECTBIICHUS;

- YMETh MOATBEPKIAaTh Ha KOHKPETHBIX MPUMEpPAX XapakTep
3aBUCHUMOCTH  PEAKIMOHHOM  CHOCOOHOCTHM  OpPraHMYECKUX
COCIMHCHUH OT KPaTHOCTH M THMa KoBajeHTHOU cBs3u ("0 " u
"'"), B3aMMHOT'O BJIMSIHHS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX; a
TaKk)ke€ OT OCOOEHHOCTEH peanu3aliil Pa3IMYHBIX MEXaHU3MOB
MPOTEKaHUs PEaKLInii;

- YMEThb XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM H BO30YXXJICHHOM COCTOSIHMH) M MOHOB XMMHYCCKHX
anemeHToB 1 - 4 mepuomoB Ilepuommyeckoit cucremsr JI.U.
MenneneeBa M HMX BaJCHTHbIE BO3MOXKHOCTH, HCHOJb3Ys
nousatus "s", "p", "d-anekTpoHHbIe" OpOUTANTN, SHEPreTUYECKUE
YpOBHU; OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOMHCTB
XUMHUYECKHUX JJIEMEHTOB W 00pa3yeMbIX HWMH COEAMHEHUU IO
MepUoIaM U rpynmam;

OK 02. Hcnonp3oBath
COBpPEMEHHBIC
CpezacTBa MOUCKa,
aHaIn3a u
MHTEpHpeTaluu
uHpoOpMaLUU U

B 00s1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(opMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH W OOIICCTBEHHOM
IIPAKTHKH, OCHOBaHHOTO Ha Jyanore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO  MecTa B
MOJINKYJIBTYPHOM MHDE;

- YMETh IUIAHUPOBATh W BBINOJHATH XUMHUUYECKUNA SKCIIEPUMEHT
(mpeBpaleHnss OpPraHUYECKUX BEIIECTB TMPU HArpeBaHUU,
MOJYyYECHUE ATUJIEHA M W3YyYEHHE €ro CBOMCTB, Kay€CTBEHHBIE
peakuMu Ha aJubJIeruipl, Kpaxmal, YKCYCHYIO KHCIIOTY;
JIeHaTypanusi OENKOB TpPH HarpeBaHWHU, IIBETHBIE pPEaKIUU
OENKOB; MPOBOAUTH PEAKIIMM HOHHOTO OOMEHa, OMpPEIeNsTh




nH(pOpMaLIOHHbIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHUS 33/1a4
npodeccnoHanbHOM
NEeSATETbHOCTH

- COBEpILEHCTBOBAHHUE S3BIKOBOW M YMTATENILCKOM KYJIBTYpBI
KaK CpeJCTBAa B3aUMOJEHCTBHS MEXIYy JIOABMU U IO3HAHMS
MUDA;

- OCO3HaHUE IIEHHOCTU HAy4YHOH AEATeNbHOCTH, T'OTOBHOCTb
OCYIIECTBIISATh MPOCKTHYIO u

ACATCIIBHOCTD MHAUBHUYAJIbHO U B I'PYIIIIC,

HCCICAOBATCIILCKYHO

OBjaanenue YHHMBEPCAJIbLHbIMHA
NMO3HABATEJIbHBIMU JAeHCTBUAMM:

B) padoTta ¢ unopmaumeii:

- BIIQJICTh HaBBbIKAMHU IOJIy4eHHUs WH(OPMALIUU U3 UCTOUHHUKOB

yueOHBIMU

pa3HbIX THIIOB,
aHaJIn3, CHUCTCMATU3AUI0 W HHTCPIIPCTALUIO I/IH(1)OpMaI_II/II/I
Ppa3INYHbIX BUAOB U (I)OpM MpCaACTaBJICHUA,

CaMOCTOATCIIBHO  OCYIIECTBJISITH  IIOUCK,

- co37aBaTh TEKCTHl B pa3IM4YHBIX dopMarax C Y4eTOM
Ha3HaueHUs MH(OpMAIMKM W IIEJIeBOW ayAUTOPUH, BHIOMpas
ONTUMAJIbHYIO (POPMY IIPE/ICTABICHUS U BU3YyaIU3aliy;

- OLICHMBATh JOCTOBEPHOCTH, JETUTUMHOCTh MH(pOpMAIUH, €€
COOTBETCTBHUE IIPABOBBIM U MOPAJIbHO-ITUYECKUM HOpMaM;
cpencraa UH(POPMALIMOHHBIX u
KOMMYHUKAI[UOHHBIX TEXHOJIOTUI B PEIICHUU KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX  3aJa4  C

- HCIIOJb30BaTh

coOIr0IeHIEM TpeOoBaHUI SPrOHOMUKH, TEXHUKU
0€30IaCHOCTH, THTHEHBI, PecypcocOepeKeHUs, TMPaBOBBIX H
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM 6€3011aCHOCTH;

- BJIaACTh HAaBbIKaMH pacCliO3HaBaHHWA U 3allIUThL I/IH(l)OpMaIII/II/I,

nH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH;

Cpelly BOJAHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKIMK Ha cylbdat-,
KapOoOHAT- M XJIOPUJ-aHHOHBI, Ha KAaTHOH aMMOHUS; pelaTh
3aJaud 10
COOTBETCTBUU C

AKCIEPUMEHTAJIbHBIE temam "Meramel"  u

"Hemeramis") B MpaBWIAMH  TEXHUKHU
0€30macHOCTH MpHU OOpAIEHUH C BEIIECTBAMHU M JIA0OPATOPHBIM
000pyIOBaHUEM; TPEACTABIATH  PE3YJIbTaThl  XUMHYECKOTO
JKCIepUMEHTa B (OpPME 3alUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakumii W (GOPMYIHpPOBATH BBHIBOABI HAa OCHOBE OJTHUX
pE3yJIbTaTOB;
- yMeThb  aHaJIM3MpPOBAaTh  XUMHUYECKYI0  HH(OpMAIHUIO,
[OJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CPEICTB MAacCOBOM
uHpopmanuu, cetb IHTEpHET U apyrue);

- BJIaJIeTh OCHOBHBIMU METOJJaMU HAyYHOI'O IIO3HAHUS BEILECTB U
XUMHUYECKUX SIBJICHUH (HaONIofeHue, U3MEPEHUE, IKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMeTh TPOBOJIUTH pACUETHl 1O XHMHUYECKHM (opMyiIaM u
XAMAYECKHX PEaKIHd C  HCIOJIb30BaHHEM
XapaKTepU3ymOIIUX  BeIlecTBa ¢
o0beMa (HOpMasbHbIE

HUCIIOJIB30BaTh

ypaBHEHUSIM
buznuecKux
KOJIMYECTBEHHOM
yCIIOBHSA)
CHUCTEMHBbIC XUMHUYECKUE 3HAHHS IS TPHHATHS PEUICHUN B

BCJINYHH,
CTOPOHBI:
KOJINYCCTBA

MACCHlI,
rasos, BECIIECTBA;
KOHKPETHBIX JKM3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BEIICCTBAMU
¥ X IPAMCHCHUEM;

- yMETh
XUMHUYECKHIM S3KCIepUMEHT (MOy4eHHEe W H3Y4YeHHE CBOMCTB

CaMOCTOATECIBHO IJIaHUPOBATh n IMPOBOANUTH

HCOPTraHUYCCKUX U OpPTraHUYCCKUX BCHICCTB, KAYCCTBCHHBLIC
pcaknuu YrjieBoaopoaoB Pa3JIMIHBIX KJ1aCCOB u
KHCJIOPOACOACPKAIIINUX OpraHU4YCCKUX BCIIICCTB, pemicHuce




SKCIIEPUMEHTANIbHBIX 33/a4 [10 PAaCIO3HABAHUIO HEOPraHUYECKHUX
Y OPraHMYECKUX BELIECTB) C COOIOICHIEM MPaBUIl OE30MaCHOTO
oOpallleHus1 C BELIECTBAaMHU U JIa0OpAaTOPHBIM O0OPYIOBAHUEM,
dbopMynupoBaTh LEIM  UCCIENOBaHUS, MPEAOCTaBIATH B
pa3nuaHOl (hopMe pe3yNbTaThl IKCIIEPUMEHTA, aHATU3UPOBAThH U
OLIEHUBATh UX JOCTOBEPHOCTD;

- YMETb OCYILECTBIIATH LIEJICHAIIPABICHHBIA ITOUCK XUMHYECKOU
uH(pOpMAlM B Pa3IMYHBIX HMCTOYHMKAX (HaydHas U y4eOHO-
Hay4yHas JIMTEepaTypa, CPeICTBa MacCOBOH WH(OpMAIUU, CETh
WuTepHeT u Apyrue), KpUTUYECKH aHAIM3UPOBATh XUMUYECKYIO
uHpopmaluto, TnepepabaThiBaTh €€ M HUCHOJIB30BaTh B
COOTBETCTBUU C IMOCTABJICHHOHN yueOHOI 3a1aueii;

- BJAJETh CHUCTEMOM 3HAaHUW O METOAAX HAYyYHOTO MO3HAHUs
SIBJIEHUW TPUPOABI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX M
YMEHHUSIMH TPUMEHSTh 3TH 3HAHUS MPU SKCIEPUMEHTAIBHOM
WCCJICIOBAHUHM BEHIECTB W JUIsl OOBSCHEHUS XHUMHUYECKHX
SBJICHUM, MMEKIMNX MECTO B MPUPOAE MNPAKTHUYECKOU
JIEATENIbHOCTH YEJIOBEKA U B IIOBCETHEBHOM KU3HU;

OK 04. O¢pdexTnBHO
B3aMMO/JICHICTBOBATh U
pabortath B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpa3BUTHUIO,

CaMOOITPEACIICHUTO,

-OBJIaJICHUC HaBbIKaMH

CaMOCTOATCIIBHOCTH H

y4e0HO-MCCIIeI0BATETBCKOM,

MPOEKTHOW U COLIMATIBHOM AEATEIbHOCTH;

OBinageHue  yHUBepPCAJIbHBIMU

JACHCTBUSAMU:

0) coBMecTHAasl 1eATeJIbHOCTD.

KOMMYHHKATUBHBIMUA

- MOHMMAaThb M UCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOU M
WHAWBUAYAIbHON pa0oTHI;

- MMpUHNUMATh

Ocin

COBMECTHOU

ACATCIIbHOCTH,

- YMETh IUIAHUPOBATH U BBINOJIHATH XUMUYECKUN IKCIEPUMEHT
(mpeBpailleHusT OpPraHUYECKUX BEIIECTB TMpPU HarpeBaHUH,
MOJIyYeHUE AITHJIEHA U HU3YyYEHUE €ro CBOMCTB, KaueCTBEHHBIE
peakuuu Ha aJbJAEruAbl, Kpaxmal, YKCYCHYIO KHCJIOTY;
JeHaTypauusi O€JIKOB MpH HarpeBaHWHU, LIBETHBIE pEaKIUuu
OENIKOB; TPOBOJUTH PEAKIMH HOHHOTO OOMEHa, OMpEeesITh
Cpelly BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIMK Ha cylbdat-,
KapOOHAT- W XJIOPHI-aHUOHBI, Ha KAaTHOH aMMOHHUS; peliaTh
AKCIIEpUMEHTANIbHbIE  3a7aud 1o TemMaM "Metamnsl" wu
"Hemetannsl") B COOTBETCTBMM C IpaBWIAMU TEXHUKHU




OpPraHu30BbIBaTh W KOOPJMHHUPOBATH JEHUCTBUS IO €€
JIOCTMKEHHIO: COCTaBJIATh IUIAaH JIEUCTBUM, pacrpenessiTh
pPOJIM C YyY€TOM MHEHUH YYaCTHHUKOB OOCYKIAaTh PE3yJIbTaThl
COBMECTHOM pabOTHI;

-  KOOPAWHHUPOBATh U BBHINOIHATH pPabOTy B  YCIOBHSX
peanbHOro, BUPTYaJIbHOTO i KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIISTh IMO3UTHBHOE CTPATETUYECKOE IOBEICHUE B
pa3IMYHBIX  CHUTYalUsAX, MPOSBISITh  TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJagenune
JeHCTBUSIMU:

I') NPUHATHE ce0s1 U APYTUX JIO/Aei:

YHUBEPCAJIbHBIMH PEryjasaiTuBHbIMH

- IPUHUMAaTbh MOTHMBBI M AapryMEHTHl JPYTUX JIIOJAEH IIpH
aHAJIN3€E PE3yJIbTATOB JIEATENbHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPABO APYTHUX JIFOJIEH Ha OMIMOKH;
- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro
YEJIOBEKa,;

0e30MacHOCTH MpHU OOpAallleHUU C BEIIeCTBaMU U J1ab0paTOPHBIM
o0opysOBaHHEM; TMPEACTaBIATh  PE3yIbTaThl
SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUU COOTBETCTBYIOIIUX

XHMHUYECKOI'o

peakuuii W (GOopMynHpOBaTh BBIBOJbI Ha OCHOBE O3THUX
pE3yJIbTaTOB;
-yMETh  CaMOCTOATENIbHO  IUIAHUPOBaTh W IPOBOJUTH

XUMHUYECKUN SKCIIEPUMEHT (IOJIy4€HHE U H3Y4YEHHE CBOMCTB

HEOPraHWYeCKUX W OPraHWYECKUX BEIIECTB, KaueCTBEHHbBIC
peaxkuuu YIJIEBOJOPOJI0B pa3IMYHbIX KJIaCCOB u
KHCIIOPOJICO/ICPKAIIUX ~ OPraHMYEeCKHX  BEIIECTB, pEIICHUE

IKCIEPUMEHTAIBHBIX 33][a4 110 PACIIO3HABAHUIO HEOPTaHUYECKUX
Y OPTaHUYECKUX BEIIECTB) C COOJIIOICHHEM MIPaBUil 0€3011aCHOTO
oOpaleHrs ¢ BEIIeCTBAaMH U Ja0OpaTOPHBIM 00OPYIOBaHUEM,
dbopMmynupoBaTh  IENIH
pa3uaHO# (hopMe pe3yNIbTaThl IKCIICPUMEHTA, aHAIM3UPOBATH U

HCCIICA0BaHNUs, npeaoCTaBIATb B

OLCHUBATDb UX NOCTOBCPHOCTD,

OK 07.
ConeiicTBOBaThH
COXpaHEHHIO
OKpY>Karollen cpebl,
pecypcocOepeKeHHIO,
MIPUMEHSTH 3HaHUSI 00
W3MEHCHHHU KIIMMaTa,
TIPUHITUITBI
OepexKIMBOTO
MIPOU3BOJICTBA,

B 00.1acTH 3K0J10rHY€CKOT0 BOCIIUTAHMS S

- cOpMHUPOBAHHOCTH YKOJOTUUYECKOW KYIbTYphl, TOHUMaHHE
BIIUSHUS  COLIMATBHO-DPKOHOMHYECKHUX  TMPOIECCOB  Ha
COCTOSTHHE€ TPUPOJHOW M COUMAIBHOW Cpelbl, OCO3HAHUE
100aTBbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIIeM;

- IVTAaHUPOBAHUE U OCYIIECTBIICHUE JICCTBHUI B OKpYKarOUIEH
cpelne Ha OCHOBE 3HAHHs LEJel YCTOMYHMBOIO pa3BUTHSA
YeJI0BEUECTBA;
AKTUBHOE  HEMpUATUE

OKpYXKarolleu cpee;

JNIEUCTBUMA, TPUHOCAIIMX  BpeEX

- chopMUPOBAThH MPEACTABICHUS: O XUMUYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTHUHBI MUpa, POJIM XUMHUHM B MO3HAHUU
SIBJICHUHM TIPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAIBLHOM TPaMOTHOCTH, HEOOXOIMMOMN
JUTSE 9KOJIOTUYECKH
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO W MPHUPOIHOU
cpene;

- yMeTh COOMIOaTh MpaBWiIa IKOJOTHUECKH IEIecCO00pa3HOro
MOBECHUA B OBITY W TPYAOBOH JEATETHHOCTH B IIENAX

COXpPaHCHUA CBOCro 3O0POBbIA U 0pr>1<a}0mel71 HpHpOI[HOf/'I

pemicHuA MPAKTUICCKUX 3aga4 u




3¢ pexTUBHO
JIENCTBOBATE B
YpEe3BBIYAHBIX
CUTYaIHIX

- YMEHHE MPOTHO3MPOBATh HEOIArONMPHUATHBIC YKOJOTUUECKHE
MOCJICJICTBHS TIPEANPUHUMACMBIX JCHCTBUM, MPEaO0TBpaIiaTh
HX;

- pacHIMpEeHHE OmbITa JCSITCIBHOCTH  JIKOJOTHYECKOM
HaIPaBJICHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4€OHO-HCCIICI0OBATEIBCKOM,

MPOEKTHOM U COLIMATIBHOM JAEATEIbHOCTH;

Cp€anl; Y4YMTHIBATb BOSI[GI‘/'ICTBI/IH Ha
OpraHru3Mbl OIpCACIICHHBIX BCIICCTB,
IIOKa3aTciiia npez[enLHoﬁ ,HOHYCTHMOﬁ KOHICHTpAUHU;

- YMETH INIPOTrHO3UPOBATh, AHAIU3UPOBATL H OLCHHUBATH C

OIIaCHOCTB KUBBIC

IIOHHUMas CMBICJI

MO3HUIUN SKOJIOTHYECKOM 0€30I1aCHOCTH MOCIIEACTBUS OBITOBOM U
MIPOU3BOJICTBEHHON JIEATEIHHOCTH YEJOBEKa, CBSI3aHHOW C
nepepaboTKOMN BEUIECTB; UCIOJIL30BATh MMOTYYCHHBIC 3HAHUS JIJIS
MPUHATHAS TPAMOTHBIX pEIICHHH MpoOdJieM B  CHUTYyalHsX,
CBSI3aHHBIX C XUMHUEH;

- YMCTb OCO3HAaBaThb OIIACHOCTH BOSI[GIZCTBHH Ha JKHBBIC

OpraHru3Mbl OIIPCACIICHHBIX BCIICCTB, IIOHHUMas CMBICJI
IIOKa3aTciiia npeﬂeanoﬁ ,HOHYCTI/IMOI>'I KOHIOCHTpaluu, u
IIOACHATD Ha IMpuMepax CII0COOBI YMCHBIICHUS u

MPENOTBPALICHUS] HMX BPEJHOIO0 BO3ACHCTBUS Ha OpPraHU3M
YeJI0BEKa.

IIK 1.2 TTpoBenenue
BETEPUHAPHO-
CaHUTAPHBIX
MEPONPHUATHH IS
IIPEeyNPEXKICHUS
BO3HHUKHOBEHHUS

OoJe3Hel KUBOTHBIX.

- YMCHHEC CaMOCTOATCIBbHO ONPEACTIATE HCIU ACATCIBHOCTU U
COCTAaBJIATH IIJIaHBI ACATCIBbHOCTH, CaMOCTOATCIIbHO
OCYHICCTBJIATDH, KOHTPOJHUPOBATH U KOPPCKTUPOBATH
ACATCIIbHOCTD, UCIIOJIb30BATh BCC BO3MOKHBIC PECYPCHI IJIA
JOCTHKEHMS OCTABIEHHBIX 1IeJIei 1 pcajii3alivu 1jI1aHOB
JCATCIIBHOCTH, BI)I6I/IpaTI> YCICHIHBIC CTPATCTHUH B PA3JIMYHBIX
CUTyalusax

- BJIaAICHUC OCHOBHBIMH METOJAMU HAYUYHOT'O ITO3HAHMA,
HCIOJIb3YCMbIMH B XUMUU: H3.6J'IIOI[6HI/IG, OINMMCAHUC, UBMCPCHUC,
9KCIICPUMCHT, YMCHHC O6pa6aTLIBaTL, OOBICHATH PE3YJIbTAThL
MMPOBCACHHBIX OIBITOB U ACJIATh BBIBOAbI; TOTOBHOCTb U
CIIOCOOHOCTH MNPUMCHSATH MCTOABI TIO3HAHUA TTPHU PCHICHUN
MPAKTUYCCKUX 3aaa4

IIK 2.1
[Ipenynpexnenue
3a0osieBaHU
KUBOTHBIX,
MPOBEACHUE
CaHUTapHO-

- YMEHHE UCII0JIb30BaTh CPe/ICTBA MHOPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHNH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX M OpPraHU3allMOHHBIX 33/1a4 C
co0uTro/IeHHEeM TpeOOBaHUI SPrOHOMHKH, TEXHUKU
0€30M1aCHOCTH, TUTHEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMAIIMOHHOM 0€301acHOCTH;

- ¢hopMHPOBAHHOCTh YMEHUN IPOrHO3UPOBATh, AaHAITU3UPOBATh
Y OLIEHUBATH C MO3UIIMNA HKOJIOTHUECKOi 0e30macHOCTH
MOCJEICTBHS OBITOBOM M MMPOU3BOICTBEHHOM J1€ATEILHOCTH
4eJI0BEKa, CBSI3aHHOM C MepepadoTKOil BelecTB




HpOCBCTHTeHBCKOﬁ

JESTEIIBHOCTH.

IIK 2.3 BelnosiHEHHE | - YMEHHE CaMOCTOSITENIBHO ONPENEIATh LEIU ACATEIbHOCTH U | - BIAJIEHUE METOAAMH CaMOCTOSATEIbHOTO IIJIAHUPOBAHMS U
neyedHo- COCTABJIATH IUIAHBI IEATEIBHOCTH; CAMOCTOATEIBHO IPOBEICHUS] XUMHUECKUX IKCIIEPUMEHTOB C COOIIIOICHUEM
JUarHOCTHYECKUX OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH npaBui 0€30MacHON PabOTHI C BEIECTBAMU U 1a0OPaTOPHBIM
BETEPUHAPHBIX JIeATEIbHOCTD; UCII0JIB30BATh BCE BO3ZMOXKHBIE PECYPCHI IS o0opynoBanuem; chopMUPOBAHHOCTh YMEHHUS OTIMCAHHUS,

MEpPOIPHUITHI B
YCIIOBHUSIX
CIIeMaTM3UPOBAHHBI
X JKHBOTHOBOJYECKHUX
XO3SIUCTB.

JOCTHIXXCHHA ITOCTABJICHHBIX ueﬂeﬁ " pcajin3alvu 1JIaHOB
JACATCIIBHOCTH, BI)I6I/IpaTI> YCIICUIHBIC CTPATCIUU B PA3JIMYHBIX
CUTYyalUsIX,

- YMCHHC IPOAYKTHBHO O6H_IaTLC$[ nu BSaHMOﬂeﬁCTBOBaTB B
mpouecce COBMECTHOM ACATCIIBHOCTH, YYUTBIBATH TO3UITUU
APYrux y4aCTHUKOB ACATCIBHOCTHU

aHaJIM3a, U OLICHKH JJOCTOBEPHOCTHU TOJIY4CHHOTO Pe3yJIbTaTa;




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJIBHOI
JUCHUATIMHBI

2.1 O0beM 00111e00pa3oBaATEIbHOM TUCUMILVIMHBI U BUABI Y4eOHOI padoThl

O0bem yacos | cemecTp
Bua yueOHoi padoThI

MakcuMajibHas ydeOHasi Harpy3Ka (Bcero) 160 160
Oobs13aTesibHas yueOHasi HArpy3Ka (Bcero) 130 130
B TOM YHCJIC:

JICKITUH, YPOKH 72 72
J1a00paTOPHBIC 3aHATHS 56 56
KOHCYJIbTallu1 2 2
CamocrosiTesibHasi padoTa 00y4yaronerocs 26 26
B TOM YHCJIC:

BHEAYIMTOPHAsI CAMOCTOsITeNIbHAs padoTa 10 10
WHJMBUAYJIbHBIA IPOEKT 16 16
HroroBas arrecramusi B popme sk3ameHa 4 4




2.2. Conep:kanue 001eo0pa3oBaTeJIbHOM JUCHUIINHBI
BBenenne

Hayunble MeTOABI TIO3HAHHMS BEIIECTB W XUMHUYECKHX sIBJ€HUU. Poib
OKCIIEPUMEHTA U TCOPUU B XMMHUH. 3HAYCHUE XUMHH MPHU OCBOCHHUH TPOQeccuit
CIIO ectrectBeHHOHAYYHOTO TPOdUIIs TPOHECCHOHATEHOTO 00pa30BaHMS.

1. Oprannyeckasi XumMus
IIpeamer oprannyeckoii xumuu. [loHsitTue 00 opraHmyeckoM BelIeCcTBE H
OpraHn4yeckoM XuMuM. Kparknii 0o4epKk HCTOPUHU Pa3BUTHSL OPraHUYECKOU XUMUMU.
Buranusm u ero kpyuieHue. OCOOEHHOCTH CTPOEHUSI OPraHUYECKUX COCAUHEHUM.
KpyroBopot yriepoaa B mpupo/e.
Teopus crpoeHuss opraHuueckux coeauHenudt A.M.bytnepoa.  M3ydeHue
OCHOBHBIX MMOHATHI OPraHUYECKOW XUMHH. XUMHUYECKOE CTPOCHHUE U CBOWCTBA
opranndeckux coeauHeHuil. [lonstue 06 wm3omepuu. CrocoObl OTOOpaKeHMS
CTPOCHHMSI MOJEKyJbl. 3HaueHue Tteopun A.M.bytnepoBa s pa3BUTHS
OpPTraHWYECKON XUMHUHU U XUMMUYECKUX NMPOTHO30B. CTpoeHne aTtoMa yriiepoza.
Kuaaccndukanus oprannyeckux coeguHenuii. Knaccudukanus opraHu4eckux
BEHIECTB B 3aBUCHUMOCTHM OT CTpO€HHs yriaepogHou uenu. l[lonarue
dbyHKIMOHANIBHON Tpynnbl. Kiaccudukanus opraHMYeCKUX BEIIECTB MO THUITY
(YHKIIMOHAJIBHOM TPYIIIIHL.
OCHOBbI HOMEHKJIATYPbI OPraHUYeCKHMX BellecTB. TpuBHAIbHBIE HA3BAHUA.
PanrionanbHass HOMEHKJIaTypa Kak mpeamiecTBeHHUIIa HoMmeHkiatypsl IUPAC.
Homenknatypa IUPAC: npuniunsl o0pa3oBaHMs Ha3BaHHM, CTapIIMHCTBO
(GYHKIIMOHAIBHBIX TPYIIN, UX 0003HaUeHue B npedukcax u cypdukcax Ha3BaHUN
OPraHUYECKUX BEIIECTB.
IIpenenbHbie yrjeBogopoabl. ['omonorudeckuii psin ankaHoB. [lonsTue 00
yrieBojiopoax. OCOOEHHOCTH CTPOSHUS MPEACNIbHBIX YIIIEBOJAOPOAOB. AJIKaHbI
KaK IPEICTaBUTEIIN IIPEIENBHBIX YII€BOAOPOAOB. HOopManbHOE M pa3BETBIEHHOE
CTpOCHME yriepogHoW menu. HoMeHknaTypa aJIKaHOB H  aJKWJIbHBIX
3aMmectutenerd. @OU3MUEeCKHME CBOWCTBA AJIKAHOB. AJIKaHbl B  MPHUPOJE.
XHUMHUYECKHUE CBOMCTBA allkaHOB. [IpuMeHeHne u cnocoObl MOJTy4YeHUsI.
Hukiaoankanbl. ['oMosornuecknii ps ¥ HOMEHKJIATypa LUKIOAJIKAHOB, HX
obmas popmyna. [Tonydyenue u pusznueckue CBOMCTBA IUKIOATKAHOB.
JTWIEHOBbIE W JHEHOBbIE YIJIEeBOJOPOAbI. ['oMoyormyeckuii psx u obOmias
dbopmyna ankeHoB. M3oMepusi JTHICHOBBIX YIJIEBOJAOPOJOB: MEKKIIACCOBas,
YIJIEPOAHOTO  CKEJIETa, IIOJIOKEHUST  KPaTHOM  CBSI3U, T[E€OMETPHUYECKas.
OcoOCHHOCTH  HOMEHKJIATYpPhl ~ ATUJICHOBBIX  YIJIEBOJAOPOJOB,  Ha3BaHUS
BOXHEUIIUX pagukaioB. OU3NUECKUEe CBOMCTBA aJKEHOB. XMMHUUYECKHUE CBOMCTBA
ankeHoB. [[puMeHeHue u crocoObl MOTYyUYEHUS ATIKEHOB.
Aakanuenbl. [loHstne wu kiaccudukanus ITUEHOBBIX YIIIEBOJOPOJIOB IO
B3aMMHOMY DAaCIlOJIO)KEHUIO KpaTHBIX CBsizell B Mojekyie. OcobeHHoCTH
AJEKTPOHHOTO W MPOCTPAHCTBEHHOTO CTPOEHUS  COMNPSHKEHHBIX — JIUEHOB.
HoMenkiiatypa THeHOBBIX yrieBoaopoaoB. [lonuMepuzanus 1ueHOB.
OcHOBHBIE TOHSATHSI XHMHH BBICOKOMOJIEKYJISIDHBIX CcOeIMHEeHMIT (Ha
npuMepe TMNPOAYKTOB MOJMMEPHU3ANUM AJKEHOB, AJKAAHMEHOB M HX



rajoreHnpou3BoAHbIX). MoHoMep, moauMep, peakuus MOJIMMEpPHU3alINH,
CTEIIEHb MOJIMMEPU3ALMNA, CTPYKTYpPHOE 3BEHO. THUNBI MOJMMEPHBIX LEIEu:
JVHEUHBIE, pPa3BETBICHHbIC, cHUThe. [losmMmeppl TEpMOIUIACTUYHBIE U
TepMopeakTuBHbIe. [IpeacraBienue o nacTmaccax u anacromepax. llonmatunen
BBICOKOTO M HU3KOI'O JABJIECHHMS, €T0 CBOWCTBA M NpuMeHeHue. [lomumnponuiien,
€ro MpUMEHEHHWE U cBoiicTBa. [‘amoreHcoaepskamuye MOIUMEPBL: TE(IIOH,
nonuBuHWIXJIOpUA. Kaydyku HarypanpHblii M cuHTeTHueckue. ComoJimMepbl
(OyTaaneHCTUPONbHBINA KayuyK). Bylkanuzamus kaydyka, pe3uHa u 00HHUT.
AleTHIEHOBBIE YIJIEBOAOPOAbI. ['OMOJIOTUYECKUN PANl aIKUHOB. XHUMHUYECKUE
CBOMCTBA U npuMeHeHue. [lomyueHre anKknHOB.

ApomMaTHyecKue yriaeBoaopoabl. beH301 Kak MpecTaBUTENb apeHoB. Pa3BuTtue
NpeACTaBlIeHU O CTpoeHuH OeHzona. dusznueckue CBOICTBA apeHOB.
XUMUYECKHE CBOMCTBA apeHOB. [IpuMeHenre U nojly4eHre apeHoB.

IIpupoanbie McTOYHUKHU YyriaeBogoponoB. Hedpts. Haxoxaenue B mpupose,
coctaB U (pusnyeckue cBorcTBa HEPTU. TOIIMBHO-IHEPIeTUYECKOE 3HAUYECHHUE
Hedtu. [Ipomblnennas nepepadbotka HedTu. PekTudukanus HePpTH, OCHOBHBIE
bpakuuu ee pasjielieHHs, HUX UCIOoJb30BaHWE. BropuuyHas mnepepadoTka
HeTenpoaykToB. PekTudukanus wma3yTa NOpH yMEHBLIIEHHOM JIaBJICHUHU.
Kpekunr nedrenponykroB. KadecTBO aBTOMOOMIBHOTO TOIUIMBA. OKTaHOBOE
YHUCJIO.

[Tpuponublii 1 nonyTHbIH HedTAHON Ta3bl. CpaBHEHHE cOCTaBa MPUPOJHOTO U
IIOIIYTHOI'O Ta30B, UX IPAKTUYECKOE UCIIOJIb30BAHHUE.

Kamennbiii yrosib. OCHOBHBIE HAmNpaBJICHHUS HCMIOJIb30BaHUS KAMEHHOTO YIJIS.
KokcoBaHnue KameHHOTO YIJisl, BaKHEUIIME NPOAYKTBI ITOTO Ipolecca: KOKC,
KAMEHHOYTOJIbHAsl CMOJa, HaJAcMoJibHas Bojaa. CoelMHEHMs, BBIIEIIEMBIE U3
KaMEHHOYT'OJIbHOW CMOJIBL. [IpOoAyKTBI, mOydyaeMble U3 HaJICMOJIBHOW BOJIBL.
DKOJIOTUYECKHUE aCHEeKThl J00BbIYM, MEepepadOTKHM M HCIOJIb30BaHUS TOPIOYUX
MCKONIA€MBIX.

I'mapoxkcuibHble coeguHeHusi. CTpoeHue U Kiaccu(UKauus CHUPTOB.
Knaccupukanus cnupToB 1O TUIY YIIEBOJOPOJHOTO paguKaia, YHUCIY
TUAPOKCHIIBHBIX TPYII U THUIy aTOMa YIJIEPOJA, CBSA3aHHOTIO C TMAPOKCHUIIBHOU
rpynmnoid. XuMUYecKHe CBOMCTBa ajkaHojoB. CrocoObl MOJy4eHUs CHUPTOB.
OtaenpHbIE TPEACTABUTENN AJIKAHOJOB: METAHOJN W 3TAaHOJI. MHOTOaTOMHBIE
CHOUPTHI, CHOCOOBI HX TOJYYEHHS, INpakTH4Yeckoe mnpuMeHenue. DeHo:
IIOJIy4YE€HHUE U IPUMEHEHHE.

Aubaeruabl U1 KeToHbI. [loHATHE 0 KapOOHWIBHBIX COSMUHEHUSIX. V3oMepus u
HOMEHKJIaTypa ajlbJeruoB U KeTOHOB. du3nyeckrue CBOICTBA KapOOHUIBHBIX
coeUHEHN. XUMHUUYECKHE CBOWCTBA AJBACTUAOB U KETOHOB. [IpuMeHeHue u
NoJlydyeHUuEe KapOOHWIBbHBIX coequHeHHuH. [IprMeHeHne anbaeruoB U KETOHOB B
OBITY YW MPOMBIIINICHHOCTH. AJIBJACTUIBI U KETOHBI B TIpupoe (3PupHbIC Macia,
dbepomonsl). ITlonyyeHne kapOOHMIIBHBIX COEIMHEHUN OKHCIEHUEM CIHPTOB,
rufpaTannei AJKUHOB, OKHCJIEHUEM YTJIEBOAOPOJIOB. OtnenbHbIE
NPEACTABUTEINN AJIbIETUIOB U KETOHOB, clieHU(PUUECKrUe CIOCOObI UX MOTYYEHHUS
Y CBOMCTBA.



KapGoHoBble KHCI0TBI M HX MPOU3BOJAHBIC. [OMOJIOrMYECKUN pAI
NPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. [loHsATHE O KapOOHOBBIX
KHCIIOTaX M HUX Kiaccupukanus. [OMonorudeckuit psg — IpeneiabHbIX
OJTHOOCHOBHBIX ~KapOOHOBBIX KHCJOT, WX HOMEHKJaTypa W HU30MEpHs.
XUMUYECKHE CBOMCTBa KapOOHOBBIX KHUCIOT. BakHelme mpeacTaBuUTeNn
KapOOHOBBIX KHCJIOT, HX OHOJOTHYECKas pOJb, CHEIU(PUUECKHE CIIOCOOBI
IIOJTy4Y€HUs, CBOMCTBA U IPUMEHEHNE MYyPaBbUHOM, YKCYCHOM, MAJIbBMATHHOBOM U
CTE€apUHOBOI; aKPUJIOBOM U METAKPUJIOBOM; OJICMHOBOM, IIaBeNeBOl; OCH30MHON
KHUCJIOT.

CioxxHbIe 3¢upsl. CnocoOsr MOJTy4YECHUS CJOKHBIX 7(UpOB.
[Monuaytunentepedranar. JlaBcaH kKak MpeACTABUTENIb CUHTETUYECKUX BOJIOKOH.
XUMHUYECKHUE CBOMCTBA U MPUMEHEHHUE CIOKHBIX 3(UPOB.

Kupbl. XKupsl kak croxssle 3¢Qupsl riunepuHa. KapOoOHOBBIE KHCIOTHI,
BXOJSIIIME B COCTAB XKUPOB. 3aBUCHMOCTh KOHCHUCTEHIIUH KUPOB OT UX COCTaBa.
XHUMHUYECKHE CBOWMCTBA JKUPOB: THAPOJIHM3, OMBUICHHE, TUIAPUPOBAHUE.
buonornueckas poJib JKUPOB, UX UCIIOJIb30BaHUE B OBITY U MPOMBIIIEHHOCTH.
Coam  kapOOHOBBIX KHCJOT. Mputa. CrnocoObl  TONMYyYEeHUS  COJICH:
B3aMMOJICHCTBHE KapOOHOBBIX KHUCJIOT C METalllaMd, OCHOBHBIMH OKCHJAMH,
OCHOBAHUSAMHM, COJSIMU; WIEJIOYHON THUIAPOJU3 CIOXKHBIX 3(hupoB. OTHOUIEHUE
MbUIa K JKeCcTKkoM Bojae. CuHTtetndeckue wmormue cpeacrea — CMC, ux
IIPEUMYIIECTBA U HETOCTATKHU.

Yraesoabl. Knaccudpukauus yriaeBogoB. MoHO-, Iu- U HOJIMCaxapubl,
IIPEACTABUTENIN KO IPyIIIbI yIIeBOA0B. brosiornueckas poib yrieBoJa0B, UX
3HAYEHUE B KU3HU YeJIOBEKa U OOLIECTBA.

Monocaxapuabl. CTpOo€HHE M ONTHYECKAs] M30MEPHUS MOHOCAXapuIoB. 1 oko3a,
CTPOCHHE €€ MOJICKYJIbl M (H3MYECKHEe CBOWCTBA. XUMHUUECKHE CBOHCTBA
IJIFOKO3bI: PEaklMy MO albJAETUAHON rpynme («cepeOpsHOro 3epkaja», OKHCIe-
HUE a30THOM KHCIOTOW, rujipupoBanue). ['ntoko3a B npupoae. buomornueckas
poJib U MpUMEHEHUE TMoKOo3bl. DpyKTO3a Kak M30Mep TIOKO3bl. PpykTo3a B
npupojie u ee buonoruyeckas poib. [lenTo3sl. Pubo3a u nezokcupudosa.
Hucaxapuapsl. Ctpoenne nucaxapuaoB. CTpoeHME W XUMHYECKHME CBOMCTBA
caxapo3bl. TeXHOJIOrMYecCKMe OCHOBBI TNPOMU3BOJCTBA caxapo3bl. Jlakro3a wu
MaJIbTO3a KaK U30MEPBI CaXapO3bl.

[Tonucaxapuapl. PU3nUECKUE CBOMCTBA Kpaxmaia, €ro HaXO0XKJIEHUE B PUPOJIE U
ounosorndeckas poJib. [ mukored. XumMudeckue cBoMcTBa kpaxmana. [lorstue o0
MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIEJKe, BUCKo3€e. HaxoxkaeHne B npupoae
U Owuosjormyeckas poiib I1eWI0a03bl. CpaBHEHHME CBOMCTB Kpaxmana U
LEJUTFOJI03BI.

AMHHBI, AMHHOKHCJIOTHI, Oejaku. Kraccubukanmmss u wm3oMepuss aMHHOB.
[lonstTue 006 amunHax. IlepBuunble, BTOPUYHBIE U TPETHYHBIC aAMUHBI.
Knaccudukanus aMHUHOB MO THUMY YrJIE€BOJOPOJHOIO pajvKala M YUCTY
aMUHOTPYIII B MoJieKyJie. ['oMosioruueckue psibl IpeaesbHbIX anudaTHYeCcKuX 1
apOMAaTHUYECKUX aMUHOB, M30MEpUs W HOMEHKJIaTypa. XUMHUYECKHE CBOMCTBA
aMUHOB.



AMHMHOKHCIO0THI. [JoHsATHE 00 aMMHOKHCIIOTaX, UX KJIacCU(UKAIUSI U CTPOEHUE.
Homenknatypa amMuHOKHCHOT. J[BOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOWCTB
AMUHOKHCIIOT W €€ NpUYuHbl. bunosspHeie HOHBI. Peaknuum KOHIEHCALMH.
[lentugnas cBs3b. CHHTETHUECKHE BOJIOKHA: KampoH, sHaHT. Kiaccudukamms
BOJIOKOH. IlolydeHne aMHHOKHMCIOT, WX NpPUMEHEHHE M Ouojoruyeckas
(hyHKIHA.
Bbeaku. benku kak npupoansie noauMepsl. [lepsuunas, BropudHas, TpeTUYHAA U
YETBEPTUYHAA CTPYKTYpbl OenkoB. DuUOpMIULSIpHBIE W TIOOYJISpPHBIE OENKHU.
XrUMHUYECKHEe  CBOMCTBa  OENKOB:  TOpeHue, JeHaTypauus, TUIPOJIU3,
KaueCTBEHHbIE (LIBETHbIE) peakuuu. buonormueckue ¢QyHKIUU OEJIKOB, HX
3HaueHue. benku kak kKomMnoHeHT nuuu. [IpoGiiema GenkoBoro rosnogaHus u
IIyTH €€ PEIICHUS.
A3oTcoaepiKamue  rerepouMkJIAHYecKkrue  coeafuHeHusi.  HykienHoBbIe
KHMCJIOTHI.
HyxkennoBble KUCaA0TbI. HyKieMHOBbIE KUCITOTHI KaK MPUPOJHBIE MOJUMEPHI.
Hyxneoruasl, ux crpoenue, npumepsl. AT® n AJ/[D, nx B3anMonpeBpanicHUE U
pons storo mpouecca B npupoze. [loustue JJHK nu PHK. Crpoenune JHK, ee
nepBUYHas U BTopuyHas ctpykrypa. Tunel PHK n nx Ouonornueckue QyHKIHH.
buocunte3. 3HaueHue (epMEHTOB B OWOJOTMM W  TNPUMEHEHHE B
POMBILIJIEHHOCTH.
Buramunsbl. [lonstue o Butamunax. Mx knaccudukauus u o6o3nauenue. Hopma
notrpebieHuss BUTaMHHOB. BogopactBopumble (Ha mnpumepe ButamuHoB C,
rpynnel B u P) u xupopactBopumbie (Ha mpumepe ButamMuHoB A, D u E).
ABHUTaMHHO3bI, THIIEPBUTAMHHO3bI U TUIIOBUTAMHHO3bI, UX MPOPUIAKTHKA.
T'opmonbl. TloHATHE 0 rOpMOHax Kak OMOJIOTMYECKH AKTHUBHBIX BEIECTBAX,
BBIIOJIHAIOIIMX JHAOKPUHHYIO PEryJSLMI0 KU3HEAESITEIbHOCTH OpPraHU3MOB.
Knaccuukanuss  ropMOHOB:  CTEpOMAbI,  MPOMU3BOAHBIE  AMHHOKHCIOT,
NOJIMIENTUAHBIE U OEJIKOBbIE TOPMOHBI. OTNIENbHBIE NPEICTABUTEIN: CTPAINUOM,
TECTOCTEPOH, UHCYJINH, aIpCHAJIVH.
JlekapcrBa. [loHsiTne 0 nekapcTBax Kak XMMHOTEPANEBTUYECKUX ITperaparax.
Kpartkue nucropuyeckue cBeIeHHs] O BOSHUKHOBEHUU U Pa3BUTHUH XUMHUOTEPAHH.
['pynmer nekapcTB: cyiabdamuibsl (CTpENTOLMA), aHTUOMOTHKU (TIEHULMIUIMH),
QHTUMMUPETUKU (AaCMUPHUH), AaHaJIbreTUKu (aHAJIBIMH). AHTHOMOTHUKH, HX
KJ1accu(uKaIus 1Mo CTPOCHUIO, TUITY U CHEKTPY AeicTBus. bezomacHble ciocoOb
IpUMEHEHHUS], JIEKapCTBEHHbIE (DOPMBI.

2. O0masi ¥ HeOpraHu4ecKasi XuMHs
XuMusi — HAyKa 0 BellecTBax.
CoctaB BemecrBa. Xumuueckue osneMeHTHl. CrnocoObl CyIIecTBOBaHUS
XUMHYECKUX BJEMEHTOB: aTOMBI, IPOCThIE W CJOXKHbIE BewlecTsa. BemecTsa
MIOCTOSIHHOTO M MEPEMEHHOI'O COCTaBa. 3aKOH IOCTOSIHCTBA COCTaBa BEILECTB.
BemectBa  MOJIEKYJIIPHOTO W HEMOJIEKYJsipHOTO  cTpoeHus. CrocoObl
O0TOOpakKeHUs1 MOJIEKYJ: MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIBI.



N3mepenne BemecrBa. Macca aToOMOB M MOJIEKYJ. ATOMHas €JUHUILIA MAaCCBHI.
OTHOcHTENIbHBIE aTOMHAash W MOJEKYJsIpHas Macchl. KoiMuecTBO BellecTBa H
eQUHHUILBI ero n3MepeHus. Yucino ABoraapo. Mossspaast macca.

ArperaTHblie COCTOSIHUSI BellecTBa. TBepaoe (KpucTauimueckoe u amopdHoe),
KHUJIKOE U Ta3000pa3HOE arperaTHbie COCTOSTHUS BEIIECTRA.

Crpoenue aroma. ATOM — cCJOXHasg 4acTula. Jloka3aTenbcTBa CIOKHOCTH
CTPOCHMSI ~ aTOMa: KaTOJHbIE W  PEHTTeHOBCKUE Jyud, (POoTodPPexT,
PaIOaKTUBHOCTD, DIIEKTPOJIU3.

[Hepuoauueckuii 3axkoH u Ilepuoauveckas cucrema JI.MA.Menaeieena.
[leproguuecknii 3akOH U cTpoeHue aroma. M3oronbl. COBpEMEHHOE MOHSITHE
XUMHUYECKOTo 35ieMenTa.. CoBpemeHHast popmynupoBka [lepuoandeckoro 3akoHa.
[leproguueckass cucrema U cTpoeHue aroma. OU3NYECKUN CMBICI MOPSAIKOBOTO
HOMEpa JJIEMEHTOB, HOMEpPOB IpymImbl U nepuona. Ilepuoguyeckoe U3MEHEHUE
CBOMCTB JJIEMEHTOB: paguyca aToMa; SHEpPruu VOHU3ALINH;
AIEKTPOOTPULIATENBHOCTH. [TprunnbI M3MEHECHUSA METALUTMYECKHUX 151
HEMETAUINYECKUX CBOMCTB JJIEMEHTOB B TPYIIAX M MNEPUOAAX, B TOM YHCIIE
OonpMX U cBepxOonbinX. 3HaueHue [lepuonnueckoro 3akona u Ilepuoguueckoit
CUCTEMBI XUMHUYEeCKuX syieMeHTOB [[. M. MengeneeBa mis pa3BUTHUS HAYKH U
MMOHUMAaHHS XUMHYECKOW KapTUHBI MUPA.

Crpoenue BemecrBa. MoHHas xumuueckas cBs3b. Kiaccudukanus MOHOB: 1O
COCTaBy, 3HAKy 3apsja, HaJIW4YUI0 TUApaTHOW  oOoyiouku.  MoHHBIE
Kpuctajuinueckue  pemerkd. CBoWCTBa  BEIIECTB €  HWOHHBIM  THUIIOM
KPUCTAJUIMYECKON PELIETKHU.

KoBanenTHas xumudeckas cBsizb. MexaHuW3M 00pa3oBaHUsS KOBAJICHTHOW CBSI3U
(0OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). DNEKTPOOTPUIIATEILHOCTh. KoBasleHTHBIE
MIOJISIPHAS. ¥ HENOJISIPHAsA CBsI3U. KpaTHOCTh KOBAJIGHTHOM CBSI3U. MOJIEKYIISIDHBIE U
aTOMHBIE KpHUCTa/LIM4eckue pemeTkd. CBOWCTBA BEHIECTB C MOJIEKYJSPHBIMU U
ATOMHBIMHU KPUCTAJUTMYECKUMHU PEIICTKAMMU.

Merannuueckas cBa3b. MeTtammyeckas KpUCTAINYECKAs PEIIETKA U
METAIUINYECKAS XUMUYECKas CBsI3b. PDU3NYECKUE CBOMCTBA METAIIOB.

IMoaumepsl. Heopranndeckue MOIMMEpHI: TMOMMMEPHI — TPOCTHIE BEIIECTBA:
AJUIOTPONIHbIE  BHJIOM3MEHEHHs yriiepoaa(anmas, rpadur,kapOuH,yiiepen);
ceJieH u TEJTYP. [Tomumepsl — CJIO’KHBIE BEILIECTBA:

KBapI,KPEMHE3EM,KOPYH/I(OKCHT  alllOMUHUSI) W AJTIOMOCHIIUKATHI  (TIOJIEBbIC
MIIaThL,CI0a,KaomuH). Opranudeckue mnoiauMmepbl. CrocoObl WX TOJYYCHHUS:
peakiuu TMOoJUMEpU3alMd M MOJIUKOHJAeHcCAuu. CTPYKTYphl MOJIUMEPOB:
JUHEWHbIC, PpAa3BETBICHHbIE U  MNpOCTpaHCTBeHHbIE.  CTpPyKTypupOBaHUE
MOJIMMEPOB:  BYJKAHHW3aAIlMsA KaydyKoB, JyOJieHHMEe O€JIKOB, OTBEpKICHHE
MIOJINKOH/ICHCAIIMOHHBIX MoMMepoB. Kitaccudukanus moammMepoB Mo pa3indHbIM
MIPU3HAKAM.

Ilonsitue o aucnmepcHbIXx cucremax. Kiaccudukanus IUCTIEPCHBIX CUCTEM B
3aBUCUMOCTH OT arperaTHOrO COCTOSIHHS JUCIIEPCUOHHOW Cpellbl U JTUCIIEPCHOU
da3pl. ['pyOoaucniepcHble CUCTEMBI: dMYJIbCUM M CYCHEH3UH. TOHKOAUCIEPCHBIC
CHUCTEMBbI: KOJUTOUIHBIC (30JIM U TeJIi) U UCTUHHBIC (MOJIEKYISIPHBIE, MOJICKYJISIPHO-



WOHHBIE U MOHHBbIE). 3HAUEHHE AUCIEPCHBIX CUCTEM B )KMBOU U HEKUBOM MPUPOJIE
U TPAKTUYECKOM KU3HHM YEJIOBEKA. OMYJBbCHUM U CYCHEH3UH B CTPOUTEIBLCTBE,
MUAIIEBOM W MEIULIMHCKOM MPOMBINUIEHHOCTH, KOCMETHKEe. buonornueckue,
MEIUIUHCKHE U TEXHOJOTMYECKHE 30JIM. 3HAYEHUE el B OpraHu3aliu KUBOMI
Marepun. buosornyeckue, NUIIEBbIE, MEAULUHCKUE, KOCMETHYECKHE TEIIN.
PacrBopsbl. PactBopumocts BemecTB. Boma kak pactBopurens. HacwleHssie,
HEHACBIILICHHbIE, IEPECHIIIEHHBIE PACTBOPBL. 3aBUCHMOCTh PACTBOPUMOCTH Ta30B,
KHUJKOCTEH U TBEPJBIX BEIIECTB OT Pa3IMUHBIX (PaKTOPOB.

DJIEKTPOJIUTHYCCKA  JUCCONMANMA. OJIEKTPOJUTBI M HEDIIEKTPOJIUTHI.
DIEKTPOIUTHYECKAS JTVCCOLIAALINS. MexaHu3MbI ANEKTPOITUTHUECKON
JUCCOLUMALMM I BELIECTB C PA3JIUYHBIMU THUNAMU XHUMHUYECKOW CBS3U.
['mapatrpoBaHHBIE U HETUAPATUPOBAHHBIE HOHBI U COJIM KaK 3JIEKTPOJIUTHI.
Kaaccnpuxanus Bemecrs.  IIpocreie  Bemecrsa. Knaccudukanus
HEOPraHUYECKUX BELIECTB: IIPOCTBIE U CIIOXKHBIE BEIIECTBA, OKCUIBI, TUIAPOKCUBI,
KHCJIOTBI, OCHOBaHUs. MeTtamuibl:001mue (QU3nYecKre CBOMCTBA METAUIOB M HX
BOCCTAHOBUTEJBHBIE CBOMCTBA, B3AMMOJICCTBHE C HEMETAJUIAMHU, IIEJIOYaAMH.
Koppo3us METAJIJIOB: IIOHSTHE KOPPO3UU,XUMHAYECKas KOppO3us,
AIEKTPOXUMUYECKAs KOPPO3Hs, COCOOBI 3aIUTHI METAJIJIOB OT KOPPO3HH.

OOmue cnocoObl MOMYYEHHUsS] METAUIOB: METAJUIbI B MPUPOJIEC, METALIYPIUs U €€
BUIbl. HeMeTaiuibl. biaropogHbie ra3pl: ©X XUMHYECKUE U (PU3MUECKHE CBOMCTRA.
Hemeramsl — mpocTble BelIECTBA, XHMHYECKHE CBOMCTBA, aJJIOTPOIINS,
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAVIOB B PEaKLUsAX C (PTOPOM, KHUCIOPOIOM,
CJIO’KHBIMH BEIIECTBaMU (a30THOM U CEPHOM KHCIOTaMu).

Xumnueckue  peakumu. Kriaccudukamuss — XUMHUYECKUX — pEaKIUd B
HEOPraHUYECKOW M OPraHWYEeCKOM XMMHUHU. Peaknuu COeauHEHUs, pas3iioKeHUs,
3amerienusi, oomena. Karamutuueckue peakuuu. OOpaTtuMble W HEOOpaTUMBbIE
peakuuu. ['OMOreHHble M TETEPOTE€HHBIE pPEAKUUU. ODK30TEPMUYECKHE U
SHAOTEpMUYECKHE peakiuu. TemmoBoil 3AP(EKT XUMHUYECKUX  pEaKUui.
TepMOXUMUYECKUE YPaBHEHUS.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE peakiuun. CreneHb okuciaeHus. OKHUCINUTEINb
U BOCCTaHOBJIeHUE. BoccTaHOBUTEND U OKHUCIIEHHE. MeTO| 3J1eKTPOHHOIO OanaHca
JUIS1 COCTABIICHHS] YPABHEHUN OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAMN.
CKOpOCTh XUMUUYECKUX peakuil. [IoHsATHE 0 CKOPOCTH XMMUYECKUX PEAKIUH.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKHUX PEAKINI OT pa3iu4HbIX (DAaKTOPOB: MPUPOIBI
pearupyronmx BEUECTB, UX KOHLIEHTPALMH, TEMIIEPATyPbl, TOBEPXHOCTH
CONPUKOCHOBEHMS U UCIIOIb30BaHUs KaTaIU3aTOPOB.

OCHOBHBIE KJIACChI HCOPTAHMYECKUX M OPraHMYeCKHX COeIMHEeHHUI.
Bonoponssie coenuHeHus HeMeTauioB. [lonydenne aMmuaka ¥ XJIOpOBOAOPOIA
CUHTE30M U KOCBEHHO. dusmyeckue cBoiicTBa. OTHOIIEHUE K BOJAE: KHUCIOTHO-
OCHOBHBIE CBOMCTBA.

Oxcuabl ¥ aHTHAPUAB KapOOHOBBIX KHCIOT. HeconeoOpasyroume U XUMUHU.
['eneTuyeckue psiabl MeTaa (Ha IpuMepe KaJbLMs U kKeje3a), HeMeTaia (Cepbl
U KpPEMHHUS), MNEepexogHOro »sjeMeHTa (uuHKa). ['‘eHeTmyeckue psaabl U
IF€HETHUYECKAs CBSI3b B OPraHUYECKOM XUMHUHU. EAMHCTBO MUpa BEMIECTB.



XHUMHUSA DJIEeMEHTOB.
S-D)JIEMEHThI.

Bonopon. /IBOMCTBEHHOE MOJIOKEHHE BOAOPOAA B IMEPHOJIUYECKONW CHUCTEME.
N3oTonel Bomopona. Tspkenas Boma. OKHCIHUTENBHBIE U BOCCTAHOBUTEJIBHBIC
CBOWCTBA BOJOPOJA, €ro MOJIYyUYEHUE U MpUMEHEeHUE. Poiib BOIOpOaa B )KMBOW U
HexuBou npupoze. Boma. Posib Bobl Kak cpenooOpa3yromero BemecTsa KIeTKH.
DKOJOTHYECKHUE aCIEeKThl BOJOMOIb30BaHUS.

JduemenThl |A-rpynnsl.  [lenouynsie wmetamibl. OOmias XapakTepUCTUKa
HIEJIOYHBIX METAJJIOB HAa OCHOBAaHMM IMOJOXKEHUS B llepuognueckod cucreme
anemeHToB Jl. 1. MenneneeBa u crpoenust atoMoB. Ilonydyenue, gpuznueckue u
XAMUYECKHE CBOMCTBA IMIEJTOYHBIX METAIUIOB. KaTHOHBI MIEIOYHBIX METAJLUIOB KaK
BOKHEWIIAasT XuMHUecKas ¢GopMa WX CYIIECTBOBAHMS, PETYISTUBHAS POJb
KaTUOHOB KaJlisl U HAaTpus B KUBOU kjeTke. [IpupoaHbie coeMHEHUs HATPUs U
KaJus, UX 3HAaYCHHUE.

uiemeHThI IIA-rpynmbl. OO1as XapakTepUCTHKA IETOYHO3EMETbHBIX
METAJJIOB U MarHusi Ha OCHOBaHUH MoJIokeHUs B [lepuoanueckoit cucreme
anemeHTOB /1. . MenneneeBa u CTpoeHUsI aTOMOB.

AuemenTsl |VA-rpynnbl. O0mias xapakTepucTHKa 3JIEMEHTOB ATOUM TPYIIbI Ha
OCHOBaHMM uX mojoxeHus B Ilepmoamyeckoit cucreme »snemeHtoB . .
MeHnneneeBa M CTPOEHHS aTOMOB. YTiepod U ero amwiorponusa. CpoiicTBa
AJUIOTPOIHBIX MOAUUKAIMN yTIepoia, UX 3HaUYCHHE U npuMeHeHue. OKCuibl u
TUAPOKCHUJIBI YTIIEPOJa U KPEMHUS, UX XUMHUUYECKHE cBOMCTBA. CONM yrOJIbHOU H
KPEMHHUEBBIX KHUCIIOT, UX 3HaueHHE W npumeHeHue. [Ipupoaoobpa3yromas poib
yIJIepOJia IS )KUBOM U KPEMHHUS /ISl HEKUBOU MPUPOJIBI.
d-DaemenTriOcobeHHOCTH cTpoeHust atoMoB d-anementoB (LL-YIIB-rpymm).
Menb, TUHK, XPOM, KeJIe30, MapraHel] Kak MPOCThIE BEIIECTBA, UX (PU3UUYECKUE U
XHMUYECKHE CBOMCTBA. HaxoxkIeHne 3TUX METAILUIOB B IPUPOJIE, UX MTOJTYYECHUE U
3HaueHne. CoeauHeHUS d-3JICMEHTOB C Pa3IUYHBIMH CTEICHSIMH OKHCJICHUS.
XapakTep OKCUI0B M THAPOKCUIOB 3TUX JIIEMEHTOB B 3aBUCUMOCTH OT CTEIECHHU
OKHCJICHUSI MeTaslia.

Xumuss B KU3HM oOmecrBa. [lomamHsas anteka. Moromue W YUCTSAIIUE
cpeactBa. CpenctBa O0OpbObI ¢ OBITOBBIMH HaceKOMBIMHU. CpencTBa JIUIHOMN
TUTUEHBl U KOCMETHUKU. XUMHS W THUIlla. MapKUpPOBKM YNAKOBOK MHINEBBIX H
TUTUEHUYECKUX MPOJYKTOB U YMEHHE UX YUTATh. DKOJOTHS KWIHIIA. XUMUSA U
reHeTHKa YEJI0BEKA.



2.2. TemaTnuyeckuii mJjIaH o0meodpPa3oBaTeJLHONM JUCUMIIMHBI XUMHSI, B TOM YHCJe ¢ y4eTOM pado4yeid MpPOrpamMmbl

BOCIIMTAaHUA

HaumenoBanue pa3aesioB u
TEM

Conep:xxanue yueOHOIro MaTepuaJia, NPaKTU4ecKue
3aHATHS, CAMOCTOSITe/IbHAs padoTa 00y4armmxcs

Oo0LeMm
4acoB

Koasbl pe3yabTaroB
¢dopmupoBanmnio, KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NPOrpamMMmbl

2

4

Bsenenne

N3yueHre OCHOBHBIX MOHATUH XuMHUH. BemecTBo. AToM.
Monekyna. Xummnueckuii anement. Amnorponus. [Ipocteie u
CJIO’KHBIE BEILIECTBA.

Pa3nen 1. Opranuyeckas
XUMHSA

107

Tema 1.1 ITpeamer
opraHnyeckou xumuu. Teopus
CTPOECHHUS OPraHUYECKUX
COeTMHEHNN

[Ipeamer opranndeckoil XxumMuu. Teopust CTpoeHUS
oprannyeckux coenunennit A.M.bytneposa.
Knaccudukanus oprannyeckux coeAnHeHud. OCHOBBI
HOMEHKJIATYpbl OPTaHUYECKUX BEUIECTB. THUITBI XUMUUYECKHUX
CBsI3€l B OpraHUYeCcKUX coeTMHeHUsIX. COBpeMEHHbBIE
MIPEACTABJICHHUS O XUMUYECKOM CTPOCHUH OPTaHUUECKHUX
BEILECTB.

CdhopMHUpPOBAaHHOCTH CUCTEMBI 3HAHUN 00 0OIIHNX
XUMHUYECKHUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHIX

JlabopaTopHble 3aHATHS

N3rorosieHne Moaenen MOJIEKyJ - MPeICTaBUTENIeH
Pa3JIMYHBIX KJIACCOB OPTaHMYECKUX COCIUHEHHIA.

OK 01

CamocrosiTeibHast padora

«KpaTkue cBeieHus 10 UCTOPUU BO3HUKHOBEHHS U Pa3BUTHUSA
OpraHUYECKOU XUMUU»

«Kuznb u gestensHocTh A.M. Bytineposay

NuauBuaya bHbBINA NPOEKT

Butanusm u ero kpax




Tema 1.2. IlpenensHbie
YIIIEBOIOPOABI

AJKaHbI: TOMOJIOTHYECKUU psJl, U30MEpHUs, HOMEHKJIATYypa.
XumMuueckue cBoMcTBa ankaHOB.IIpyMeHeHHe ajkaHOB Ha
OCHOBE CBOHMCTB. [luknoankansl. ['oMonoruueckuii psfg,
HOMEHKJIaTypa.

JlaGopaTopHble 3aHATHSI:

Hsrorosnenne MoeJei MOJIEKYI. UzroroBnenue
napaUHUPOBAHHON OyMarw, HCIBITAHHE €€ CBOMWCTB:
OTHOIIICHUE K BOJE U x)upaM. O3HAKOMJICHHE CO CBOMCTBAMU
TBEPJIBIX MapauHOB.

OK 04

Tema 1.3 DTUIeHOBEIE U
JIMEHOBBIE YTIIEBOIOPOIbI

I'omonornueckuit pAd AJIKCHOB. HpI/IMeHeHI/Ie M CHOCOOBI
MMOJIYUCHMUA. AJIKaI[I/IeHI)I. OCHOBHBIC TOHATUS XUMUH
BBICOKOMOJICKYJIIPHBIX COGﬂHHeHHﬁ.

JlabopaTopHble 3aHATHSA:

O3zHakomJieHHE ¢ 00pa3liaMu NOTUATHIICHA U
noJjunponuieHa. Pacno3snaBanne o0pa3oB ajJKkaHOB U
QJIKCHOB.

OK 02

Tema 1.4 AneTniieHOBBIE
YTJIEBOJOPOIBI

N3yuenne kmacca «AJIKUHBD»Y: TOMOJIOTUYECKHH s,
M30MEpHUs, HOMEHKJIaTypa. XHUMHUYECKUE CBOMCTBa
areTuiIeHa.

JlabopaTopHble 3aHATHS:
W3roroBienue Moaenen MOJIEKyJ aTKMHOB, UX U30MEPOB.

OK 07

Tema 1.5 Apomatnueckue
YIJIEBOAOPOABI

I'omonornueckuint psg apeHoB. Homenknatypa. Xumuueckue
cBoiicTBa. [lonydyeHne u mpuMEHEHUE apEHOB.

YMeHue npoIyKTUBHO O0IIATHCS U B3aUMOJICHCTBOBATH B
MPOLECCE COBMECTHOM JIEATEIIbHOCTH, YYUTHIBATH MTO3UIUN
JIPYTUX YYACTHHKOB JIEATENHHOCTH, Y)PEeKTUBHO pa3pemiaTh
KOH(JIMKTBI.

JlabopaTopHble 3aHATHS:
PactBopsromue cBoiicTBa 6eH3ona. O3HakOMIIEHHE C
(U3MUEeCKUMHU CBOMCTBAMU apOMATUYECKUX YTIIEBOJIOPOJIOB.

OK 07

Tema 1.6 IIpuponnsie
MCTOYHUKHU YTJIEBOJOPOJIOB

Hed1s. Haxoxxnenue B npupoe, coctaB u puU3nvecKue
cBoiicrBa HeTu. [IpuponHbIi U MOMYTHBINA HEPTAHOM ra3bl,
UX NIPAKTUYECKOE UCII0Ib30BaHne. KaMeHHBbIN yroisb,
OCHOBHbI€ HaIlpaBJICHUsI UCIIOJIb30BAHHUS.

OK 07




JlabopaTopHble 3aHATHS

PacTBoprMOCTH paznu4HbIX HeQTEMPOIYKTOB.

CamocrosiTeibHast pabora

ODKOJIOTUYECKHUE ACIEKTHI UCIOIb30BaHUS YIIIEBOAOPOJHOTO
CBIpbS

Hcropus OTKpBITUSA M pa3pabOTKU I'a30BbIX U HEPTIHBIX
MecropoxacHui B Pocculickon @enepanuun
NuauBuayainbHbIA MPOEKT

VYTr1eBo10pOIHOE TOIIMBO, €70 BU/bl U HA3HAYCHUE.
ApomMarnyeckue yriieBoAOpOIbl KaK ChIPbE IS
IIPOU3BOJICTBA.

Tema 1.7 'uapokcuiabHbIE
COeTUHEHUS

Crpoenue u knaccuduxaius cnuptoB. CrocoObl MOTYYSHUS
criupToB. OTAETBHBIE IPEICTABUTENN ATKAHOJIOB.
MHOroaroMHbl€ CIIUPTHI.

®enonbl. uznyeckrue U XUMUYECKHE CBOMCTBA (peHoIa.
ITpumenenue eHosia Ha OCHOBE CBOWCTB.

JlabopaTopHble 3aHATHSA:
V3ydyeHne pacTBOPIMOCTH CIIUPTOB B BOJIE.

OK 04

Tema 1.8 Anpaeruisl U KETOHBI

I'omonoruyeckue psAapl aabIeruI0B U KETOHOB. XUMHYECKHE
CBOMCTBA aJbJETUI0B U KETOHOB. [IpuMenenue u
1oJIyueHue KapOOHWIbHBIX COETMHEHUI.

JlabopaTopHble 3aHATHS:
[Tonyuenue penonpopmMaabAETUIHOTO MOJIUMEDPA.
Pacrnio3HaBaHue pacTBOpa aleToHa U GopMaHHa.

OK 01

Tema 1.9 KapOoHOBBIE KHUCIOTHI
U UX TIPOM3BOTHBIC

Kap6oHoBBIE KHCTOTHI: PYHKIIMOHAIbHAS IPYyIIa,
KJaccu(uKanus, U30Mepusi, HOMEHKJIATYpa.

JlabopaTopHble 3aHATHS:

B3anMozeiicTBrue pacTBOpa yKCYCHOM KHCIOTHI C MarHUEM,
OKCHJIOM IIMHKA U T.1. PacTBOpeHue KUpoB B BOJE U
OpPraHNYECKUX PACTBOPUTENSIX, CPABHEHHE MOIOIIMX CPEJICTB.

OK 02

Tema 1.10 YraeBonasl

Knaccudukanus: MoHocaxapuisl (TiI0oko3a, (GpyKTO3a),
aucaxapuabl  (caxapo3a) W moJucaxapuibl  (Kpaxmal Hu
[EJUTION03a).

3Ha4YeHHE YTIIEBOJIOB B JKUBOW MPUPOJIE U )KU3HHU YEIOBEKA.

OK01,IIK 1.2




JlabopaTopHble 3aHATHS

O3HakomIIeHHE ¢ PU3NUYECKUMHU CBOMCTBAMU TIFOKO3BI.
3HaKOMCTBO ¢ oOpa3iamu nonucaxapuaoB. OOHapyKeHHe
KpaxMmaia B MeJie, xjiebe, MaKapOHHbIX U3/eNUsIX, Kpynax,
Maprapuse, Horypre.

CamocrosiTesbHast padora
YraeBoibl U UX POJib B )KUBOW IPUPOJIE.
Pa3BuTune caxapHoil mpoMBIILICHHOCTH B Poccum.

NuauBuaya bHbINA NPOEKT

HexBarka npo0BoOJIbCTBHSI Kak riio0aabHas mpodiema
YEJIOBEYECTBA U MIYTH €€ PEIICHUS.

2Kupbl Kak NIPOAYKT MUTAHUS M XUMUUYECKOE ChIPhE.

Tema 1.11 AMuHEL
AMHHOKHCIIOTHI, OCIIKH.

Awmunbl.  Amudartnueckue amuebl, benku. benkum  kak
IIPUPOHBIE ITOJIMMEPHI.

JlaGopaTopHble 3aHATHSA:
PactBopenue 6enkoB B Bojie U uxX Koaryisinus. OOHapyKeHue
0esKa B KYpUHOM sIHIIE U MOJIOKE.

OK 02, IIK 2.1

NuauBuayanbHbINA NPOEKT
buonorunueckne pyHKIUU OENKOB.
benkoBasi OCHOBa IMMYHHTETA.

Tema 1.12 A3oTconepxaiiue
TeTEPOLUKITNYECKUE
coenuHeHus. HykienHobie
KHUCIIOTBI.

Hyxnennosble kuciaotsl. HykieMHOBBIE KUCIIOTHI KaK
IIPUPOJHBIE TOIUMeEpPBL. HykneoTnabl, ux cTpoeHue,
IIPUMEPBL.

JlabopaTopHble 3aHATHUS:
W3roroBneHre 00beMHBIX U IIAPOCTEP>KHEBBIX MOJIeTeH

OK 01

Tema 1.13 buonoruyecku
AKTUBHBIE COEINHEHUS

®epmenTsl. Buramunsl. 'opmonsl. JlekapcTsa.

JlabopaTopHble 3aHATHSA

OO6HapyxeHre BUTaMiUHa A B [TOJICOJIHEYHOM Maciie.
O6Hnapyxenue BuramuHa C B s16;104HOM coke. OnpezeneHue
BUTaMHHA D B pHIObEM KHPE HITH KYPHUHOM XKEITKE.

AHanu3 JeKapCTBEHHBIX MpenapaToB, IPOU3BOHBIX
CaJMIUIOBON KHMCIIOTHI.

[IK 2.3

Pa3zgen 2. O0masa u

51




HEOPraHnvdeCKasi XuMust

Tema 2.1 Xumus — Hayka o
BEIIECTBAX.

Cocras BemiecTBa. I3Mepenue BeliecTBa. ArperaTHoe
cocTosHue BellecTBa. CMecH BEIIECTB.

OK 02

Tema 2.2 Ctpoenue atoma

AToM - criokHas yactuia. Sapo (IpoTOHBI U HEUTPOHBI) U
AIIEKTpOHHAst 000s10uKa. M30TOMEI.

OK 01

Tema 2.3 Ilepuognyeckuii 3aK0H
u [lepuonnueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
Menpeneena

OtkpeiTHE IEpUOANYECKOro 3akoHa. OTkpseiTHe . U.
MenneneessiM [leproauueckoro 3akona.
[leproanueckuii 3aK0H U CTPOCHHE aTOMa.

JlabopaTropHble 3aHATHUS

H3zroroBnenune moaeneit MOJICKYJI HCKOTOPBIX OPraHUYCCKUX
N HCOPraHM4YCCKUX BCUICCTB.

OK 02

Tema 2.4 CtpoeHue BemiecTa

Honnast xuMuyeckas cBs3b. KoBaJleHTHasi XMUMHYECKasl CBSI3b.
DIEKTPOOTPULIATEILHOCTh. MeTainueckast CBsI3b.

JlabopaTropHble 3aHATHUS

®duznyeckue CBONCTBA METaJIOB. ArperaTHLIe COCTOsIHUA
BCIICCTB W BOAOpPOAHAsA CBA3b. TBepIIOG, KHAKOE U
rasoo6pa3Hoe COCTOsHHMA BCIICCTB.

OK 01

Tema: 2.5 [Tonumepsl

Heoprannueckue nmoaumepsl: MOJIMMEPHI — POCTHIE
BeniecTBa. OpraHn4ecKue MOJIMMEpBI.

JlaGopaTopHbIe 3aHATHUS:
O3znakomieHue ¢ o0pa3lamMu MIacTMacc, BOJIOKOH, Kay4yKoOB,
BOJIOKOH, MUHCPAJIOB U 'OPHLBIX IMMOPOI.

OK 04

Tema 2.6 JlucriepcHble CUCTEMBI

Knaccudukanus qucnepcHbIX CHCTEM B 3aBUCUMOCTH OT
arperaTHOTO COCTOSIHUSI TUCTIEPCHOM CPEeJIbl, a TAKXKe 10
pa3Mepy ux yactuil. [ pyboancnepcHble CHCTEMBI: SMYIIbCUS
U cycrieH3us. TOHKOIUCTIEPCHBIE CUCTEMBI: KOJUIOWTHBIE
(307K ¥ TeNH) U UICTUHHBIE (MOJIEKYIISIPHBIE, MOJICKYIISIPHO-
WOHHBIC U HOHHBIC)

JlaGopaTopHble 3aHATHUSA:

[Tonyuenue cycrieH3uu cepsl U kanudonu. [lomydenne
AMYJIBCUH PACTUTENBHOTO Macia u 6en3ouna. [lomyuenue 3o0ms
KpaxMaja.

OK 02

Tema 2.7 PacTBOpbI.

PacTtBopuMocTh  BemiecTB. Boma kak  pacTBOpHTEIb.

OK 07




HaceplienHble, HEHACHIIICHHBIE, MEPECHIIIEHHBIE PACTBOPHI.
3aBUCHUMOCTh PAaCTBOPUMOCTH Ta30B, KHUAKOCTEH U TBEPIBIX
BEIIIECTB OT pa3IMYHBIX (DaKTOPOB.

DNEKTPOIUTHYECKAS JUCCOLUAIUS. DIEKTPOJIUTHI U
HEDJICKTPOJINTHIL.

JlabopaTopHble 3aHATHSA

IIpurorosiaeHue pacTBOPOB Pa3IN4HbIX BUJOB KOHIEHTPAIUU

Tema 2.8 Knaccuduxanus Kiaccudukanmsi HEOpraHM4eCKuX BEIIEeCTB: MPOCTHIC U OK 02
BeulecTs. [IpocThie BelecTBa CJIOHBIE BEIIECTBA, OKCUADI, THAPOKCUbI, KUCIOTHI,
OCHOBaHHUSI.
JlabopaTopHble 3aHATHS
O3zHakomMiieHHE ¢ 00pa3liaMu IpecTaBUTeNeH KJIaccoB
HEOpPraHMYECKUX U OpraHN4eCcKHX BeriecTB. O3HaKOMIIEHHE C
KOJUJICKIIMEH PYI.
Tema 2.9 Xumnueckue peakiun | Kiiaccuukanuss XUMHYECKUX PEaKIUid B HEOPTaHUYECKOH H OK 04
OpraHMYecKod XuMuU. Peakuuu coelvHEHUs, pazloKeHUs,
3aMeIlcHUs, OOMEHA.
JlabopaTropHble 3aHATHUS
OO6paTuMOCTh XMMUYECKUX peakiuii. OopaTumMble U
HeoOpaTUMBble peakliui. XMMHUYECKOe paBHOBECUE U CIIOCOOBI
€ro CMEILEHUS.
Tema 2.10 OcHOBHBIE KJIaCChI I'eneTndeckas CBA3b MEXKIy OPraHUYECKUMU U OK 01
HEOPraHUYECKUX U HEOPraHMYECKUMHU COEIUHEHUSIMHU.
OpraHMYECKUX COEAUHEHUN JlaGopaTopHble 3aHsITHS
[TosryueHue u CBOMCTBA YIJIEKUCIIOTO Ta3a.
CaoiicTBa comsiHOM,cepHOM (pa30aBIeHHON) U YKCYCHOM
KHCJIOT
Tema 2.11 Xumust 31eMEHTOB S Dnementsl: Bomopoa. DnemeHTs! | A —TpyIIITbI, 371€MEHTHI OK 07

Il A-rpynmsr.
P DnemeHThI: AMIOMUHUMN, YIIIEPOJ M KPEMHHMIA, TaJIOTEHBI,
XaJIbKOTeHBI, 371eMeHTHI |V A — rpynnsl, 3nemenTsl V A —

TPYIIIIBIL.
d-DreMeHTBI: Mellb, IIMHK, XPOM, JKEJIe30, MapraHell.




JlabopaTropHble 3aHATHUS
N3ydeHune CBOMCTB MPOCTHIX BEMIECTB U COCTMHEHUN

Tema 2.12 Xumust B )KU3HU XHUMHS ¥ IPOU3BOACTBO. 2 OKO07IIK 1.2
o0111ecTBa XWMHUS B CEITBCKOM XO3SIHCTBE.
XUMHS 1 DKOJIOTHS.
XUMHSA B TOBCEAHEBHOM KU3HHU YETIOBEKA.
JlabopaTopHble 3aHATHS: 4
O3HakoOMJICHUE C KOJUICKIIMEH yIoOpeHU U IeCTUITHIOB.
O3HakoMIIeHHE ¢ 00pa3laMy CPECTB OBITOBON XUMUH U
JIEKAPCTBEHHBIX IIPEMapaToB.
NuauBuayanbHbINA NPOEKT 3
OxpaHa OKpy>Karouiei cpeibl 0T XUMUYECKOI0 3arpsi3HEHMUS.
KoncynpTanus 2
DK3aMeH 4
Bcero 160




3. YCJI0OBUS PEAJIM3AIIUA PAJBO‘IEI?'I ITPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecneyeHn 1o

Peanuzamust ydyeOHoro mpenMera TpeOyeT Hanuuusi YydeOHOro kaOuHera
€CTECTBEHHOHAYYHBIX JTUCIIUTUINH.

O6opynoBanue yueOHOT0 KaOMHETA:

- IOCA/I0YHBIE MECTa MO KOJUYECTBY 00YUYaIOUTNXCS;

- pabodee MeCTO MpenoaaBaTeis;

- pa3gaToOYHBIA MaTepuai sl Kypca XUMUU

- Konnekiyst OCHOBHBIX BUJIOB MTPOMBIIIIEHHOTO ChIPhs

- Kosuteknust ropHBIX IOPOJT 1 MUHEPAJIOB

- HabGop ynoOpenuit

- Konnekuusi: MeTauisl U CIijIaBbl

- HabGop xuMunueckux peakTuBOB

[Tpubopsi

- HaGop 1o anexTposuzy

- HarpeBarens aiia npoOupok

- Becol st cpimydnx MaTepuanon

3.2 UudopmannoHHoe odecneyeHne 00yueHust

OcHOBHas nuTEpaTypa:

["a6puensn, O. C. Xumus : 10-# knacc : yrryOnéHabiid ypoBeHs : yaeOnuk / O. C.
["a6puensn, . I'. Octpoymos, C. A. CnagkoB. — 2-e u31., crep. — MockBa :
[TpocBemenne, 2022. — 399 c. — ISBN 978-5-09-092359-0. — TekcrT :
AJIEKTPOHHBIH // JIaHb : anekTpoHHO-O0nOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/334595

Xumus : 11-# knace : yrimyonénnsiit ypoens : yueonuk / O. C. I'abpuensu, 1. T
Octpoymos, C. A. Cnankos, A. H. JIEBkuH. — 2-¢ u3m., crep. — MockBa :
[Tpoceemenne, 2022. — 432 ¢. — ISBN 978-5-09-093562-3. — Texcr :
ANIEKTPOHHBIN // JIaHb : 31eKTpoHHO-OMOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/334598



4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JJUCHOUILJINHBI
KoHTpo/ib M oOuleHKa pe3yabTaTOB OCBOCHHUS 0O0IIe00pa3oBaTeIbHON
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTAThI, HAIIPaBICHHbIE
Ha (opmupoBaHME OOIIMX KOMIETEHLIMH IO pas3jielamM U TeMaM COJEp)KaHUs
yueOHOro Marepuara.

Kon u HaumeHoBaHue Pa3nen/Tema THun oneHOYHBIX MePONPUATHH
¢GopmupyembIx
KOMIIETEHIIMH,
IUIAHHpYeMble
pe3yabTaThl 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, IMCbMEHHBIN
Tewma 3.4 (w/vin yCTHBIN) OTIpoc,

OK 07 Tema 1.4 Tema 1.5 Tema 1.6 BBITIOJIHEHUE IIPAKTUYECKUX
Tema 2.7 Tema 2.11 3aJlaHui
Tema 2.12

K 1.2 Tema 1.10 Tema 2.12 TecTupoBanue, MMCbMEHHBIN

(w/unu yCTHBIN) ompoc,
BBITIOJTHCHHE MTPAKTUICCKIX
3ajaHUi

K 2.1 Temal.l1 TecTupoBanue, MMCbMEHHBIN
(w/unu yCTHBIN) ompoc,
BBIITOJIHEHHE NTPAKTHYECKUX
3aJaHuN

[IK 2.3 Tema 1.13 TecTupoBanue, MMCbMEHHBIN
(w/unu yCTHBIN) ompoc,
BBITIOJTHEHHE MPAKTUYECKUX
3aJaHuN
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