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1. ObIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJBHOU JUCIUITIMHBI « XUMMU A »

1.1. Mecro yuyeOHOIi JAUCHMIUIMHBI B CTPYKTYpe OCHOBHOI
00pa3oBaTeJIbHOI MPOTrPaAMMBI
OO61eoOpa3oBaTesibHasl TUCHUILIMHA «XUMHS» SBISETCS 005S3aT€bHON 4YacThiO
001eobpazoBaTebHOTO [UKIA oOpa3oBaTenbHON mporpammbl CIIO Ha 06ase
OCHOBHOTO o001mero ob6pazoBanus c¢ mnoaydeHuem COO c yderom TpebOoBaHUI
®I'OC CIIO mna ykpymHeHHBIX rpymnn npodeccuid u crnenuanbHoctedn YITIC
51.00.00 KynsTypoBeaeHue u couuoKyabTypHbie mpoekThl: 51.02.02 CouunanbHo-
KyJbTYpHas JeATEIbHOCTb (110 BUIAM).

1.2. Heab 1 niiaHupyemblie pe3yabTATbl 0CBOCHHUS IMCHMIIINHBI

@opMUpPOBAHUE Y CTYACHTOB XMUMHUYECKOW COCTABJISIOLIECH €CTECTBEHHO-
HAay4YHOM KapTHUHBl MHUpPa KaK OCHOBBI INPUHATHS PEIICHHN B XU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYALUAX, OTBETCTBEHHOT'O NTOBECHUS B IPUPOIHOM CpeLe.
3agauM IMCUMINVINHBIL:

1) chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHYECKHX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelie, LIEJIOCTHOM HayYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX
HayK;

2) pa3BUTb yMEHMsI IPOBOAUTH PACUETHl MO XUMHUYECKUM (opmyiam u
YPABHEHUSM XHMHMUYECKMX pEaKUui, IUIaHUPOBATh W  HHTEPIPETUPOBATH
pe3yabTaThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM NMPOBEACHUS XUMHUYECKUX SKCIIEPUMEHTAIBHBIX
MCCJIEIOBAHMM C COOII0ICHUEM TIPaBMII 6€30MacHOr0 oOpaIeHus ¢ BEIIeCTBaMu 1
71a060paTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHHMS AaHAJIU3UPOBATHb, OLEHUBATH, MPOBEPITH Ha
JIOCTOBEPHOCTH M 00001aTh HHPOPMAIIMIO XUMHUECKOTO XapaKTepa U3 pa3IudHbIX
MCTOYHHKOB;

5) chopmupoBaTh yMEHHMsS ~TPOTHO3MPOBATh  MOCHEACTBHS  CBOEH
NEATENbHOCTH WU XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
IIPOIIECCOB;

6) chopMHupoBaTH MOHUMAHKE 3HAYUMOCTHU JOCTHKEHU XUMUYECKON HAyKH
Y TEXHOJIOTUH JJIs Pa3BUTHS COLMAIBHON U POU3BOJICTBEHHOM cep.

Ilnanupyemblie  pe3yjbTaTbl  OCBOCHUA o01eodpasoBaTeIbHOIM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe @PI'OC COO
Oco0oe 3HaueHue AucHUIUIMHA uMeeT rpu dhopmupoBanuu U pazsutun OK u T1K.

OO0mme KoMneTeHUMHU IInanupyemble pe3ybTaTbl 00y4eHHs

Oo6mme JAucuunanHapHbie

OK 01. BeiOupats
CIOCOOBI pelieHus 3a/1a4
npodeccruoHaIbHOM
JCATCILHOCTH
PUMEHHTEIBHO K

B yactu Tpy10BOro BOCIIUTAHUSA:
- TOTOBHOCTH K TPYIY,
OCO3HAHUE LIEHHOCTH
MacTepcTBa, TPyI0JI00ue;

- TOTOBHOCTh K aKTUBHOM

- BJIaACTH CUCTEMOM XUMHUYIECKUX
3HAHUM, KOTOpasi BKJIFOYAET:
OCHOBOITIOJIararomiue nmoHATUA
(XMMUYECKUH 2JIEMEHT, aTOM,
JNEKTPOHHAsI 000JI0YKa aTOMA, S-




Pa3JIMIHBIM KOHTCKCTaM

JESITEIIbHOCTH TeXHOJIOTHIECKOU
U COLMaTIbHON HaNpaBJIE€HHOCTH,
CHOCOOHOCTh MHUITMHPOBATH,
IUTAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJTHATH TaKyIO
JeSITeNIbHOCTD;

- HHTEpEC K pa3IuyHbIM chepam
npodeccuoHaIbHON
JESITEIIbHOCTH, OBJIaJICHUE
YHUBEPCAJIbHBIMU yUEOHBIMU
MO3HABATEIILHBIMU JICHCTBUSMHU:
a) 6a30BBIC JIOTUYECKHUE
JEUCTBUSA:

- CaMOCTOSTEIbHO
dbopMynHpoBaTh U
aKTyaJU3UpOBaTh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBAThH CYIECTBEHHBIN
MpU3HAK WIA OCHOBAHUS IS
CpaBHEHHS, KJTacCUPUKALIUU U
000011IeHHS;

- OIPEIENATh LU
NESITEIIbHOCTH, 33]1aBaTh
napaMmeTpbl U KPUTEPUU UX
JOCTHXKECHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTHU U
MPOTUBOPEUHS B
paccMaTpUBaeMbIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBHI B
NeSITeNIbHOCTD, OILICHUBATh
COOTBETCTBUE PE3yIbTATOB
LEJISIM, OIICHUBATh PUCKU
MOCIIEACTBHUM JIEATEIHHOCTH;

- pa3BUBaTh KPEaTUBHOE
MBIIUICHUE TIPH PEIICHUN
YKU3HEHHBIX TIPOOIIEM

0) 6a30BbBIC UCCIICAOBATCIIBCKUE
JNICUCTBUS:

- BIIJICTh HaBBIKAMU y4eOHO-
HUCCIIE0BATENbCKON U
MIPOEKTHOM €SI TENBLHOCTH,
HaBbIKAMU pa3perieHUs
npobiieM;

- BBISIBJISITH IIPUIMHHO-
CJIEJICTBEHHBIE CBSI3U U
aKTyaJIM3UPOBATh 3314y,
BBIJIBUTATh TUIIOTE3Y €€
pEIICHHS, HAaXOAUTh apTyMEHTBI
JUTSI TOKA3aTeNbCTBA CBOMX
YTBEPKJICHH, 3a]1aBaTh
napaMmeTpsl U KpUTEPUHU
pEIICHHS;

p-, d-aneKTpOHHBIE OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTD,
3JEKTPOOTPULATENBHOCTb,
CTENEHb OKUCIEHUS, XUMUYECKast
CBA3b, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIA 00BEM, YTIIepOIHBII
CKeJeT, (QyHKIMOHANbHAS TPy,
pagukan, u30Mepusi, U30Mephl,
TOMOJIOTHYECKHH psAJl, TOMOJIOTH,
YIJIEBOJOPObI, KUCIOPOI- U
a30TCO/IEpKAIIUE COCTUHEHNUS,
OMOJIOTUYECKH aKTHBHBIC
BeleCTBa (YTJIE€BObI, JKUPBI,
Oenku), MOHOMED, TIOJTUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS, KPUCTAIIINYECKAs
peuieTKa, TUIbl XUMHUYECKUX
peakIuii (OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIE, K30~ U
SHIOTEPMHUUYECKHE, PEAKIINT
MOHHOTO 00MEHa), pacTBOp,
3JEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
3IEKTPOIUTUYECKAS
JUCCOLALMs, OKUCITUTEID,
BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOW PEaKInu,
XUMUYECKOE PAaBHOBECHUE), TEOPUU
Y 3aKOHBI (TEOPHUSI XUMUYECKOTO
CTPOEHHUSI OPTAaHMYECKUX BEILIECTB
A.M. bytneposa, Teopust
JJIEKTPOJIUTUYECKON
JUCCOLMALH, IEPUOANIECKUN
3akoH JI.1. MenpeneeBa, 3aKOH
COXpaHEHHUs MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKU I
A3BIK XUMHH, (DaKTOJIOrHUECKHe
CBEJICHUS O CBOMCTBAaX, COCTaBe,
MOJTy4YeHUH U O€301acCHOM
WCIIOJIb30BaHUU BAXKHEUILINX
HEOPraHUYECKNX U OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM
NeSTeTLHOCTH YEJIOBEKA;

- YMETb BBIABIISITh XapaKTEPHbIE
MIPU3HAKU U B3aMOCBSI3b
W3YUYEHHBIX MOHATUN, TPUMEHATD
COOTBETCTBYIOIINE TIOHITHS TPU
OMMCAHUU CTPOEHHUS U CBOWCTB
HEOPTraHUYECKUX U OPTaHUYECKUX
BEILECTB U UX MPEBPAILECHUI;
BBISIBJIITh B3aMOCBSI3b




- aHAJIM3UPOBATH TOJTYyUYEHHBIC B
X0JIe PEIICHUS 3aauu
pe3yNbTaThI, KPUTUIECKU
OIICHUBATH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B
MO3HABATEIIbHYIO U
NPaKTUYECKYIO 00JIaCTH
JKM3HEACITEILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS
W3 Pa3HBIX MPEIMETHBIX
o0JacTeii;

- BBIJIBUTaTh HOBEIE HJIEH,
npeJiaraTh OpUrHHAIbHBIC
MOIXO/BI U PEIICHHUS;

- CIOCOOHOCTH MX
HCIIOJIb30BAHMS B
MO3HABaTEIILHOM 1 COIIHAIbLHOMN
MIPaKTHKE

XUMUYECKHUX 3HAHUM C TOHATUSIMU
Y TIPEJICTaBICHUSIMH JPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
- YMETh UCTOIb30BaTh
HaUMEHOBAHUS XUMUYECKUX
COEIMHEHUI MEXyHapOIHOTO
COI03a TEOPETUYECKOUN U
MPUKIAAHON XUMUHU U
TpPUBHAIILHBIC Ha3BaHUS
BaYKHEHIIINX BEIIECTB (3TUJICH,
aleTHIICH, TIUIepUH, PEeHOM,
dhopmanbaeru, ykCycHas
KHCJIOTA, TJIUIWH, YyTapHbIi ras,
YTJIEKUCIIBIN Ta3, aMMHUaK,
raiieHasi U3BeCTh, HeTalIeHas
W3BECTb, MUTHEBAS COJIAa U
JPYTHX), COCTABIATH (DOPMYJIIBI
HEOPraHMYECKUX M OPraHuYeCKUX
BEILIECTB, YPAaBHEHUS XUMUYECKHUX
peakuuii, OObIICHITH UX CMBICI;
MOATBEPKIATh XapaKTEPHbIE
XMMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMHU
9KCIIEPUMEHTAMHU U 3aMUCAMU
YPAaBHEHUN XUMUYECKUX PEAKLUN;
- YMETh YCTaHaBJIUBATh
MPUHAJICKHOCTh N3YUYEHHBIX
HEOPraHUYECKUX M OPraHuYeCKUX
BEILIECTB K ONpPEIEICHHBIM
KJIaccaM M rpyInmnam COeIUHEHUH,
XapaKTEepU30BaTh UX COCTAB U
Ba)KHEHIITIE CBOIMCTBA;
ONPEIEATh BUbI XUMUUYECKUX
cBs3el (KOBaJieHTHAs, MOHHAS,
MeTaJuTM4ecKas, BOJAOPOJIHA),
THUIBI KPUCTAITTHYECKUX PEIIETOK
BEILIECTB;

KJaccuuIupoBaTh XUMUYECKHE
peakiuy;

- chopMHpOBaTh MPEACTABICHUS:
0 MaTepUaJIbHOM €JUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBIICHUH
MIPUPOJIBI; O MECTE U 3HAUCHUU
XUMHH B CUCTEME €CTECTBEHHBIX
HayK U €€ pojiu B 00ecreueHnn
YCTOWYHBOTO Pa3BUTHS
YeJI0BEUECTBA: B PEIICHUH
po0GJIeM SKOJIOTHYECKO,
SHEPreTUYECKON U MUILEBOMN
0€30MacHOCTH, B Pa3BUTUHU
MEJIMIIUHBI, CO3TAHIUH HOBBIX




MaTepHanoB, HOBBIX UCTOYHUKOB
SHEPTHH, B 00CCTICYCHUHN
paIoHaIBLHOTO
MIPUPOIONOIB30BaHUS, B
(hopMUpOBaHUH MUPOBO33PEHUS U
oOuieil KyJabTyphl YelloBeKa, a
TaK)Ke IKOJIOTUICCKU
000CHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IPUPOJIHOU
cpene;

- BIIAJICTh CUCTEMOW XUMHYECKHIX
3HAHUM, KOTOpasi BKJIFOYAET:
OCHOBOTIOJIATAIOIIUE TIOHSATHUS
(IOTIOTHUTENBHO K CHCTEME
MOHATUI 0a30BOT0 YPOBHSA) -
W30TOIIbI, OCHOBHOE 1
BO30YKJIEHHOE COCTOSTHUE aTOMa,
ruOpuaAn3aIys aTOMHBIX
opOuTanei, XumMmu4eckas cBsI3b
("O" u"", kxpaTHbIE CBA3M),
MOJISIpHAsi KOHIICHTpaIus,
CTpyKTypHas (hopmyiia, U30MepHs
(cTpykTypHas, reoMeTpuIecKas
(TIIc-TpaHCc-u30Mepus ), TUITBI
XMMHUYECKHUX peakluil (romo- u
reTeporeHHble, 00paTUuMbIe U
HEOOpaTUMBIE), PACTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE
CUCTEMBI), KPUCTAJLTOTUPATHI,
CTENeHb JUCCOLIUALINHY,
AIEKTPOJINU3, KPEKHHT,
prudOpPMUHT); TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH,
MHPOBO33PEHYECKUE 3HAHUS,
JeKalIue B OCHOBE MOHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBICHHI,
COBpPEMEHHBIE MTPEICTABICHUS O
CTPOCHHH BEIECTBA HA aTOMHOM,
MOJIEKYJISIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSIX;
MIpeICTaBICHHS O MEXaHU3MaxX
XUMHYECKHUX PEaKIIHid,
TEPMOJUHAMHYCCKUX H
KHHETUYECKUX 3aKOHOMEPHOCTAX
WX MPOTEKAHMS, 0 XUMUICCKOM
PaBHOBECHH, TUCTIEPCHBIX
cucreMax, GaKkTOJIOTUIECKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe,
MOJTy4YeHUHU U 6€301acHOM
WCIIOJIb30BaHUHU BaXKHEHIIINX
HEOPTaHWMYECKHUX M OPraHUICCKUX




BEIIECTB B OBITY U MPAKTHUECKOMN
NeSITeIbHOCTH YeJIOBEKa; 00IInX
HAyYHBIX TIPUHIIATIAX
XMMHYECKOT0 IPOU3BOCTBA (Ha
IIpUMepe IPOU3BOJICTBA CEPHOU
KHCIIOTBI, aMMHaKa, METaHoJIa,
nepepadoTku HeTH);

- YMETh MPOBOJIUTH PACUYETHI 1O
XUMHAYECKHM (hopMyTiam U
YpaBHEHUSAM XUMHUYECKHUX
pEaKUHUii C HCIIOJIL30BAHUEM
(bU3MIECKUX BETMYHH (MaCCHI,
00beMa ra3oB, KOJIMYECTBA
BEIIIECTBA), XapaKTEPUIYIOMINX
BEIIECTBA C KOJIMYECTBEHHOMN
CTOPOHBI: pacyeThl M0
HAXO0XKIECHUIO XUMUYECKON
(hopMyIIBI BEIIECTBA; PacueThl
Macchl (00beMa, KOJMIecTBa
BEIIECTBA) MPOYyKTa PEaKIIUH,
€CJIM OJTHO U3 UCXOHBIX BEIIECTB
JTaHO B BUJIE pacTBOpa C
ONPEACIEHHON MacCOBOM J10EN
PacTBOPEHHOTO BEILIECTBA WU
JTaHO B U30BITKE (MMEET MPUMECH);
pacyeThl MacCOBOW MM OOBEMHOMN
JIOJIA BBIXOJIa IPOJIYKTa PEaKlnu;
pacyeTsl TeroBoro ¢ dexra
peakuuii, 00beMHBIX OTHOIICHHIA
ra3os;

- YMETh BBISBIIATH XapaKTepHbIC
MIPU3HAKU U B3aUMOCBS3b
W3YUYEHHBIX MMOHATUN, TPUMEHATD
COOTBETCTBYIOIINE MOHSITUS MTPU
OMMCAHUU CTPOEHHUS U CBOMCTB
HEOPraHNUYECKUX M OPraHuYeCKUX
BEILECTB U UX IIPEBPALLECHUN;
BBISIBJISITH B3aMOCBSI3b
XUMUYECKUX 3HAHUU C TOHATUSIMU
Y TIPEJICTaBICHUSMH JPYTHX
MIpeaMETOB JIsl OoJiee
OCO3HAHHOTO MIOHUMAaHUS U
OOBSICHEHHS CYIITHOCTH
MaTepuaIbHOTO €AMHCTBA MUPA;
WCIOJIb30BaTh CUCTEMHbIE
XUMUYECKHUE 3HAHUS TSI
O0O0BSICHEHUS ¥ IPOTHO3UPOBAHUS
SIBJICHUI, HMEIOIIUX
€CTECTBEHHOHAYYHYIO IPUPOY;
- YMETbh UCTIOIB30BATh
HAaUMEHOBAHMS XUMHUYECKHIX
COCTMHEHUI MEXITYHAPOIHOTO




COI03a TEOPETUYECKOUN U
MPUKIAAHON XUMUHU U
TpUBUAJIbHbIC HA3BaHUS BELIECTB,
OTHOCSILNXCS K U3yYECHHBIM
KJIacCaM OPraHUYECKUX U
HEOPraHUYECKUX COEAVHECHU;
HCIIO0Ib30BAaTh XUMUYECKYIO
CUMBOJIMKY JJII COCTaBICHUS
(hopMyIT HEOpraHNYECKHUX
BEILIECTB, MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX )
(hopMyJT OpraHNYECKHX BEIIECTB;
COCTaBJISITh YPaBHEHUS
XUMHYECKHUX PEAKIUU U
PacKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEAKIINI
MOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca ATHX
pEaKLHnii;

peakuuii HOHHOTO OOMeHa Iy TeM
COCTaBJICHUS UX MOJHBIX U
COKpAIllCHHBIX MOHHBIX
YPAaBHEHUU;

pEaKIU TUIPOIN3a, PEaKIi
KOMIUIEKCO0Opa3oBaHus (Ha
MIpUMepe THIPOKCOKOMIUIEKCOB
[IMHKA U AJIFIOMUHUSA);
MIOATBEPKIATh XapaKTEPHbIE
XUMUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIIMMHU
SKCIEPUMEHTAMU U 3aMUCIMHU
YpPaBHEHUN XUMUUYECKUX PEAKIIN;
- YMeTb KJIaccu(puIupoBaThb
HEOPraHUYECKHE U OPraHUYECKUe
BEILIECTBA U XUMUYECKHE PEaKIIUH,
CaMOCTOSITENIbHO BHIOMPATH
OCHOBaHUS U KPUTEPUH IS
KJ1accu(UKaluu U3y4aeMbIX
XUMHYECKHX 00BEKTOB;
XapaKTEepU30BaTh COCTaB U
BaKHEUIITNE CBOMCTBA BEIIECTB,
MPUHAICKAIINX K
ONpeJIETICHHBIM KJlaccaM U
TpyIIaM coeuHEeHNH (TIPOCThIe
BEILECTBA, OKCU/IbI, TUAPOKCHIBI,
COJIN; YTJIEBOJOPO/IbI, TPOCTHIE
3¢ upbl, CIUPTHI, HEHOIBI,
aJIbJACTU/IbI, KETOHBI, KAPOOHOBHIE
KHCIIOTHI, CIIOKHBIE 3(DUPBI,
YKUPBI, YTIEBOIbI, AMUHBI,




AMHUHOKHCIIOTBI, OCJIKH);
MIPUMEHSATH 3HAHUS O COCTABE U
CBOMCTBAaXx BEILECTB JJIA
AKCTICPUMEHTAIBHON TTPOBEPKHU
TUIOTE3 OTHOCUTEIIFHO
3aKOHOMEPHOCTEH MPOTEKaHUS
XUMHYECKHUX PEAKIUU U
MIPOTHO3UPOBAHHUS BO3MOKHOCTEH
HX OCYIIECTBJICHUS;

- YMETb MMOATBEPKIaTh Ha
KOHKPETHBIX MPUMEPAX XapaKTep
3aBUCUMOCTH PEAKIIMOHHOMN
CIOCOOHOCTH OPTaHUYECKHX
COCIMHEHUH OT KPATHOCTH M THITA
xoBajeHTHol csasu ("O" u""),
B3aMMHOTO BIIMSHHSA aTOMOB U
TPy aTOMOB B MOJIEKYJIaX; a
TaK)Ke OT 0COOEHHOCTEH
peanu3anyy pa3IuaHbIX
MEXaHHU3MOB MPOTEKAHMS
pEaKLHnii;

- YMETh XapaKkTepU30BaTh
ANEKTPOHHOE CTPOSHHE aTOMOB (B
OCHOBHOM M BO30YKICHHOM
COCTOSIHMH ) © HIOHOB XHMHYECKUX
37eMeHTOB | - 4 mepuoaoB
ITepuonunueckoii cucremsr [1.1.
MenneneeBa ¥ UX BaJICHTHBIE
BO3MOKHOCTH, UCTIOJIB3YSI
nonstus s, "p", "d-
ANEKTPOHHBIE" OpOUTAIH,
SHEPTeTHYECKUE YPOBHHU;
OOBSICHATH 3aKOHOMEPHOCTH
H3MEHEHHS CBOMCTB XUMUYECKHX
3JIEMEHTOB M 00pa3yeMbIX HMU
COEMHEHMI TI0 MEPHOJIaM 1
rpyIIaM;

OK 02. Ucnonw3oBathb
COBpPEMEHHBIE CPEJICTBA
MOKCKA, aHaJIn3a U
HUHTEPIIPETAINH
nHpopmanuu, u
MH(POPMAIMOHHbIE
TEXHOJIOTHH ISt
BBITIOJTHEHHUS 33124
npo¢ecCHOHATBHON
JeSTebHOCTH

B o0macT ieHHOCTH HayYHOTO
MIO3HAHUS:

- cpopMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U
00I11eCTBEHHOM MPaKTHKH,
OCHOBAHHOTO Ha JIAJIOTe
KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B
HOJIMKYJITYPHOM MHPE;

- COBEPIICHCTBOBAaHUE SI3BIKOBOM
Y YUTATEIbCKOM KYJIBTYPBI KaK
CpEICTBA B3aMMOJECHCTBUS

- YMETh IJIaHUPOBATh U
BBITIOJTHATH XUMUYECKUHT
AKCTICPUMEHT (TIPEBPAIICHUS
OpPTaHUYECKUX BEIECTB MPH
HarpeBaHuu, MOJyUYeHUE STUIICHA
Y U3y4YE€HUE Er0 CBOMCTB,
KauecTBEHHbIE PEAKIH Ha
aJbJICTU/IBI, KpaxMall, YKCYCHYIO
KHCIIOTY; ICHaTypalus OeIKOB
MIPY HarpEeBaHUU, I[BETHBIC
peakuuu 6eIKoB; IPOBOAUTH
peaKkiuyu HOHHOTO OOMeHa,
OTIpEeACIIATh CPEY BOAHBIX
pPacTBOpPOB, KAUECTBEHHBIE
peakIu Ha cyabdar-, KapOoHaT-




MEXTy JIFOJIbMU U TIO3HAHHUS
MUpA;

- OCO3HAaHHE LICHHOCTU HAy4YHOU
JeSITeTbHOCTH, TOTOBHOCTh
OCYIIECTBIISATh IPOEKTHYIO U
UCCIIEIOBATEIBCKYTO
NEeSITEIIbHOCTh MHIUBUYaIbHO U
B TPYIIIIE;

OBnaseHre YHUBEPCATbHBIMU
y4eOHBIMH MTO3HABATEIHHBIMH
JEUCTBUSMU:

B) pabora ¢ uHpopMaIuei:

- BIIQJICTh HABBIKAMU TOTyYCHUS
UHPOPMAILIUN W3 HCTOYHHKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIIHLHO
OCYILECTBIIATH TIOUCK, aHAJIH3,
CUCTEMAaTHU3AIHIO U
UHTEPIPETANNIO0 HHPOPMALIUU
Pa3IUYHBIX BUIOB U (hopM
NPeJICTaBIICHHUS;

- CO371aBaTh TEKCTHI B PA3INYHBIX
dopmarax ¢ y4eToM Ha3HAYCHUS
uH(POpPMAIIUHU U TIETIEBOI
ayJUTOPHUH, BBIOUpas
ONTUMAIIbHYIO (hopMy
NPEICTaBIICHUS U BU3YaJIH3allHH;
- OIICHUBATh IOCTOBEPHOCTH,
JETUTHMHOCTh MH(QOPMAIINH, e
COOTBETCTBUE TMPABOBLIM H
MOpPaJIbHO-ITHYECKIM HOpMaM;

- ACTIOJIb30BaTh CPEJICTBA
UH()OPMAITMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B PEIICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX
OpTraHU3aI[MOHHBIX 33724 C
cobioIeHreM TpeOoBaHUI
OPrOHOMUKH, TEXHUKH
0€30IaCHOCTH, TUTHEHEI,
pecypcocOepekeHus, MPaBOBbIX
¥ 9TUYECKUX HOPM, HOPM
uH(GOPMaLIMOHHON
0€30I1aCHOCTH;

- BJIaJICTh HaBBIKAMHU
pacro3HaBaHUS ¥ 3aIIUTHI
uHbOopMaIuy,
UH(POPMALMOHHOM
0€30MaCHOCTH JIMYHOCTH

Y XJIOpUJ- aHUOHBI, HA KATHOH
aMMOHHSI; peliaTh
AKCIIEPUMEHTATBHBIC 33]Ja4H 110
teMaM "Metamibsl" u
"HemeTamnel") B COOTBETCTBUU C
MpaBWJIaMU TEXHUKH
0€30MaCHOCTH IIPU OOPALICHUH C
BEIIECTBAMU U JaOOPATOPHBIM
000py0BaHUEM; TIPEICTABIISTh
Pe3yNbTaThl XUMHUYECKOTO
JKCIIEPUMEHTa B (hopMe 3arucu
YpaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyIUpOBaTh
BBIBOJIbI HA OCHOBE ATHX
pE3yNIbTATOB;

- YMETh aHAJIM3UPOBATh
XUMHUYECKYI0 HH(OPMAIIUIO,
MOJTy4aeMy10 U3 Pa3HbIX
HCTOYHUKOB (CPEACTB MacCOBOU
unpopmanuu, cetb UHTEpHET 1
pyrue);

- BJIaJIETh OCHOBHBIMU METOJJaMU
HAy4YHOTO MMO3HAHUS BEUIECTB U
XUMHUYECKHX SBJICHUM
(mabmroneHue, U3MepeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);
- YMETh MPOBOJIUTH PACUETHI IO
XUMHYECKUM (popmysam u
YpaBHEHUSM XUMHYECKHX
pPEAKIUA C UCTIOJIb30BAHUEM
(U3HYECKUX BEINYHH,
XapaKTepU3YyIOIINX BEIIeCTBa C
KOJINYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HopMaJibHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA
BEIIECTBA; HCIOIb30BATh
CUCTEMHbBIE XUMUYECKUE 3HAHUS
JUISL IPUHSTHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX
CUTYalUsX, CBI3aHHBIX C
BEIIECTBAMU M UX MPUMEHEHHUEM;
- YMETh CAaMOCTOSTEIHHO
IJTAHUPOBATh U MIPOBOIUTH
XUMHUYECKHIA YKCIIEPUMEHT
(momyuyeHue U U3y4eHne CBONCTB
HEOPTaHMYECKHUX M OPTaHUICCKUX
BEIIIECTB, KAUECTBEHHBIC PEAKIIUI
YTIIEBOAOPOIOB PA3THUHBIX
KJIACCOB M KHCIOPOACOACPKAIINUX
OpPTaHUYECKUX BEUIECTB, PEIICHNE
JKCIIEPUMEHTATBHBIX 3a7a4 0
pacro3HaBaHUIO HEOPTaHUIECKUX




U OPraHMYECKUX BEILECTB) C
coOJTII0ICHUEM TTPABUIT
6e301macHoOro odpaleHus ¢
BEIIECTBAMU U JJaOOPATOPHBIM
o0opyaoBaHueM, (hopMynTupoBaTh
LIEJIN UCCTIeI0OBaHus,
MIPEJOCTABIATH B PA3IHYHON
(dhopme pe3yabTaThl
HKCHEPUMEHTA, aHAJTM3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;
-YMETb OCYIIECTBIATh
LieJIeHaNPaBICHHbII TOUCK
XUMHUYEeCKON HH(pOpMaLuH B
Pa3IMYHBIX UCTOYHUKAX (Hay4Has
1 yueOHO-Hay4YHas JIUTEpaTypa,
CpelICTBa MaccoBOi HHOpMAIHH,
ceTb MHTEpHET M ApyrHE),
KPUTHYECKH aHaJIU3UPOBAThH
XUMHUYECKYI0 HH(OPMAIIUIO,
nepepabaTeIBaTh €€ 1
UCIOJb30BATh B COOTBETCTBHH C
MOCTABJICHHOHN YueOHOM 3a1a4ei;
- BJIaJIETh CUCTEMOU 3HAHUH O
METO/1aX HAyYHOT'O TO3HAHUS
SIBJIEHUI

MIPUPO/IbI, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKax U
YMEHHUSMH PUMEHATh 3TU 3HAHUS
MIPU HKCIIEPUMEHTATBHOM
HCCJIeIOBAaHUH BEILECTB U s
OO0BSICHEHUS] XUMHUECKUX
SIBJICHUI, UMEIOIIUX MECTO B
MIPUPOJIE IPAKTUYECKON
JeSITEIbHOCTH YeJIOBEKa U B
MOBCEHEBHOMN JKU3HU;

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJJIESKTHBE U
KOMaH/Ie

- TOTOBHOCTbh U CIIOCOOHOCTE K
00pa30BaHUIO U CAMOPA3BUTHIO,
CaMOCTOSATEILHOCTH U
CaMOOTPE/ICIICHUIO;

-OBJIaJIcHNE HABBIKAMH Y4EOHO-
UCCJIEA0BATEIBCKOM, IPOCKTHON
Y COLIMAJIEHON JeITEIbHOCTH;
OBnajsieHre YHUBEPCATHHBIMU
KOMMYHUKATHBHBIMU
JCUCTBUSIMU:

0) coBMeCTHas ICSITCIIBHOCTD:

- HOHUMATh M MCII0JIb30BaTh
MIPEUMYIIEeCTBA KOMaHIHOU U
WHINBUIYATbHON pabOTHI;

- MPUHUMATH 11€JTH COBMECTHOMN
JESITEIbHOCTH, OPTaHI30BBIBATH
Y KOOPJIMHUPOBATH JACHCTBUS 11O

- YMETh IJIaHUPOBATh U
BBITIOJTHATH XUMUYECKUHT
9KCIIEPUMEHT

(mpeBpallleHus: OpraHUYECKUX
BEIIECTB MPU HArPEBaHUH,
MOJTy4YCHUE ITUIICHA U U3YUCHHE
€ro CBOMCTB, KaUeCTBECHHBIE
peakuuu Ha ambIeTUIbl, Kpaxmal,
YKCYCHYIO KHCIIOTY; I€HaTypauus
OENKOB MU HATPEBAaHUU, [IBETHBIE
peakuuu 6eIKoB; TPOBOAUTH
peakiuyu HOHHOTO O0OMeHa,
OTIpEeACIIATh CPEY BOAHBIX
pPacTBOpPOB, KAUECTBEHHBIE
peakiuu Ha cyiabdar-, KapOoHaT-
Y XJIOpUJ- aHUOHBI, HA KATHOH
aMMOHHSI; peliaTh




€€ JOCTHKEHHUIO: COCTABIISITh
IJIaH JEUCTBUM, pacIpeesaTh
PO C yYETOM MHEHHI
YYaCTHUKOB 00CYXIaTh
pe3yJIbTaThl COBMECTHOM
paboTHI;

- KOOPJIUHUPOBATH M BBITIOJIHATH
paboTy B yCIOBHSIX PEaIbHOTO,
BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIISITh MO3UTUBHOE
CTpaTernyecKkoe MOoBEJCHUE B
Pa3IUYHBIX CUTYALIUSAX,
MPOSIBIISITH TBOPUECTBO U
BoOOpakeHue, ObITh
WHUIMATHBHBIM

OBnazneHre yHUBEpPCAIbHBIMU
PETYISITHBHBIMU ACHCTBHUSIMHU:
T') MPUHATHE c€0s U JPYTHX
JIOJICHU:

- IPUHUMATh MOTHUBBI U
apryMEHTHI IPYTUX JIOACH Mpu
aHaJIN3€e pe3ybTaToB
JeATEeTbHOCTH;

- IpU3HABaTh CBOE MPaBO U
IIPaBO JPYTHX JIOACH Ha
OIINOKU;

- pa3BUBaTh CIIOCOOHOCTH
MOHUMATh MUP C MO3ULIUU
JPYroro 4enoBeKa

9KCTIEPUMEHTAIBHBIC 32/1a4H 110
TeMaM "Metamibsl" 1
"HemeTamnel") B COOTBETCTBUU C
MPaBUJIAMH TEXHUKH
0€30MaCHOCTH IIPU OOPALICHUH C
BEIIECTBAMH U JTA00OPATOPHBIM
000pyI0BaHUEM; TIPEICTABIISTH
pe3yIbTaThl XUMHUYECKOTO
JKCTIepUMeHTa B hopme 3amucu
YPaBHEHHI COOTBETCTBYFOIIUX
peaxiuii 1 GopMyIHpOBaTh
BBIBOJIbl HA OCHOBE 3THX
pE3yIbTaTOB;

-YMETh CAMOCTOSTEIBHO
TUIAHUPOBATh U TIPOBOIUTH
XUMHAYECKHH SKCTICPUMEHT
(mosy4yeHue U M3y4eHUE CBOWCTB
HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB, KAUECTBEHHBIC PEaKIIUH
yTIIEBOAOPOAOB PA3TUIHBIX
KJIACCOB U KHCJIOPOJICOACPIKAIINX
OpPTaHUYECKUX BEUIECTB, PEIICHUE
IKCTIIEPUMEHTAIBHBIX 33714 110
pacro3HaBaHUIO HEOPTAHUIECKUX
U OPraHMYECKUX BEILECTB) C
coOJTII0ICHUEM TTPABUIT
6e30macHoOro odpaleHus ¢
BEIIECTBAMH U JTA00OPATOPHBIM
obopynoBaHueM, (hopMynupoBaTh
EJIA UCCIICTOBAHMS,
NPEAOCTABIIATH B PA3THYHON
(dhopme pe3yabTaThl
IKCTIEPUMEHTA, aHATU3UPOBATH U
OLICHUBATh UX JOCTOBEPHOCTb;

OK 07. ConelicTBoBaTh
COXPaHEHUIO
OKpY>Karolleu Cpenbl,
pecypcocOepekeHHIO,
IPUMEHSTH 3HaHUS 00
M3MEHEHUHU KIIuMaTa,
MIPUHIUITBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (HeKTHBHO AECTBOBATH
B UpE3BbIYaHBIX
CUTYaIUAX

B ob6nactu 3xom0ru4ecKoro
BOCITUTAHUSA:

- chopMHpPOBAHHOCTH
3KOJIOTUYECKON KYJIBTYPHI,
MOHUMAHUE BIUSHUS
COLIMAIBHO- YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE
MIPUPOJTHON U COLIMATBHON
Cpellbl, 0CO3HAaHUE TI00aTHHOTO
XapakTepa 3K0JIOTMYECKUX
npobiewm;

- INTAHUPOBAHUE U
OCYILIECTBJICHHUE JICCTBUI B
OKpPY’KaIoIIeH cpelie Ha OCHOBE
3HaHUSA LEJNeH YyCTOMYUBOro
Pa3BUTHUS YEJIOBEUECTBA;
AKTUBHOE HENPUATUE ICUCTBU,
IIPUHOCSIIMX BPEJ OKPYKaOIEen

- c(hopMUpOBATH MPEICTABICHHS:
0 XUMHYECKOH COCTaBIIAIONICH
€CTECTBEHHOHAY4YHOU KapTHUHBI
MHpa, POJIU XUMUU B IO3HAHUH
SIBJICHUM IIPUPOJBL, B
(hopMHUPOBAaHUM MBIIIJICHUS U
KYJbTYpPBbI IMYHOCTH, €€
(yHKIIMOHATEHONM IPaMOTHOCTH,
HEOOXOAUMOM ISl peLIeHUs
MPAKTUYECKUX 3a]a4 U
IKOJIOTHYECKA 000CHOBAHHOTO
OTHOIIICHHUS K CBOEMY 3/I0pPOBBIO U
MIPUPOAHOM CPEAE;

-yMETh COOIIOaTh paBUIa
HKOJIOTUYECKH 1IeTIECO00Pa3HOTO
MOBEICHUA B OBITY U TPYIOBOM
JESATEIbHOCTH B LIEJSX
COXPAaHEHHUS CBOETO 37I0POBbsI U




cpene;

- YMEHHE NTPOTHO3UPOBATH
HeOIaronpusTHbIC
3KOJIOTUYECKHE MOCTIEACTBUS
MPEANPUHUMAEMBIX JEHCTBUM,
pea0TBpaliaTh UX;

- pacuIupeHue ornbITa
JEATEIbHOCTH 3KOJIOTMYECKOM
HaIPaBJICHHOCTH Ha OCHOBE
3HaHWH MO (HHU3nKe

OKPY’KaIOIle! PUPOJIHON CPENBL;
YYUTHIBATh OMMACHOCTh
BO3JICHCTBHS HA KUBBIC
OpraHu3MBbl OMPEIEIECHHBIX
BCIICCTB, IIOHUMAs CMBICIT
MoKa3artelisi IpeaesIbHOM
JIOITyCTUMOW KOHUEHTPALIHH;
-yMETh NMPOrHO3UPOBAT,
aHAJIM3UPOBATh U OLICHUBATH C
HO3UIIMH DKOJIOTHUECKOH
0E30IMaCHOCTH MOCJIECACTBUS
OBITOBOM M TIPOM3BOICTBEHHOM
JIeSITSIIbHOCTH YeJIOBCKa,
CBSI3aHHOM C MepepadOoTKOM
BCIIECTB; MCIIOJIb30BaTh
MOJyYCHHbIE 3HAHUSA JJIS
MPUHSATHSA TPAMOTHBIX pELICHUN
po0JIeM B CUTYyAITUAX, CBA3aHHBIX
C XMMHEH;

-yMETbh OCO3HABATh OMACHOCTh
BO3JICHCTBHS HA KUBBIC
OpraHu3Mbl OMPEIEIECHHBIX
BCIICCTB, IIOHUMAs CMBICIT
MoKa3artelisi IpeaesIbHON
JOTTYCTUMOW KOHILIEHTpALUU, U
MOSICHATD Ha TIPUMEpaXxX CIocoObI
YMEHBIIEHUS U TPEAOTBPALECHUS
HX BPEIHOTO BO3JICUCTBUS Ha
OpPraHM3M YeJIOBEKa.




2. CTPYKTYPA U COJIEP)KAHUE OBIIEOBPA3OBATEJIBHON

ANCIIUIIJINHBI
2.1.00beM JUCHUILIMHBI M BUIbI Y4eOHOH padoThI

Bup yueOHoii padoTsl

Oo0BbeM B yacax

O0beM 00pa3oBaTENbHON MPOrpaMMBbl TUCHUTLITUHBI 72
B T.U.

OcHOBHOE cojiepKaHue 62
B T. 4.

TEOpPETUICCKOS 00yUCHHE 36
PAKTHYECKUE 3aHATHUS 23
1abopaToOpHBIC 3aHATHUS 3
[TpodeccrnonanbHO-OpUEHTUPOBAHHOE COZEpKaHue (CoIepKaHue 8
MPUKIIATHOTO MOTYJISA)

B T. 4.:

TEOpEeTUYECKoe 00yUeHue 4
[MPAKTUYECKUE 3aHITUSA 4
IIpomexyTounast arrecrauus (AuddepeHIUPOBAHHBIN 324€T) 2




2.2. TemaTu4eckuil JIAH M COJEPsKAHUE TUCITUATIIMHBI

HaumeHnoBaHue pa3aejos
H TEM

Conep:xxanne y4eOHOro MmaTepuaJjia (OCHOBHOE U
npodeccnoHaATbLHO-OPUEHTHPOBAHHOE), 1A00PATOPHbIE U
NpPaKTUYecKne 3aHITUS, TPUKJIATHOH MOAYJb

Oo0LeMm
4acoB

dopmupyembie
KOMITETeHLIUH

1

2

4

OcHOBHOE coepKaHue

Paznen 1. OCHOBBI CTPOECHHUS BelIeCTBA

Tema 1.1. Ctpoenue
aTOMOB XMMHWYECKHUX
3JIEMEHTOB U MPUPOJA
XUMHUYECKOM CBSI3U

OcHOBHOE coaepkaHue

Teopernueckoe o0yuenue

CoBpeMeHHas MOJIETb CTPOCHUSI aToMa. DJIEKTPOHHAsE KOHPUTYpalus
aroma. Kiaccuukanusi XUMUYECKUX 3JIEMEHTOB (S-, P-, d-dJIeMEHTHI).
BanenTtHble 351eKTpOHBI. BaneHTHOCTB. DJIEKTPOHHAS TPUPOAA
XUMHUYECKOM CBA3U. DIIEKTPOOTPULIATENBbHOCTh. KoBaneHTHas CBA3b, €
Pa3HOBUAHOCTH U MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN U TOHOPHO-
akuenTopHblid). MonHas cBsi3b. MeTarunueckast cBsi3b. BogopoaHast
CBsI3b. MeXMOJIEKYIIpHbIE B3aUMOAEHUCTBYs. 1130TOIBI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUE aTOMa, THOPUAN3AIINS aTOMHBIX OpOUTasIeH.

IIpakTHYecKoe 3aHATHE

Penienre npakTM4ecKuX 3aJlaHuil Ha COCTaBJICHUE AJIEKTPOHHO-
rpadudeckux Gopmyi anemeHToB 1—4 nepuoaos.

Pemenune 3agaHnii Ha WCMOJIL30BAHUE XHWMHUYECKOW CUMBOJIMKA U
HAa3BaHUN COCIVMHECHUN MO HOMEHKJIAType MEXKIYHAPOIHOTO COHO3a
TEOPETHUYECKON M MPUKIATHON XUMUU W TPUBUAIBHBIX HA3BAHWUW JJISI
COCTaBJICHHSI XWMHUYECKHX (OPMYJ JBYXaTOMHBIX COCAMHEHUN
(oKCHAOB, Cynb(PUAOB, TUAPUAOB U T.I.) U JAPYTUX HEOPTraHUYECKUX
COCJIMHEHUH OTJICJIbHBIX KJIACCOB.

OK 01

Tema 1.2. [lepuoanueckuit
3akoH u Tabnuna J. 1.

OcHoOBHOE coaep:KkaHHue

IIpakTHyeckue 3aHATHS

OK 01




Menneneesa

[lepnognyeckas cucteMa xuMudeckux anemenTos [[.11. Menneneesa.
®usnuecknit cmbici [lepunoanueckoro 3akona .M. Menaeneesa.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX AJIEMEHTOB,
00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIOKEHUEM XMMHUYECKOr0 djieMeHTa B [leproanueckon cucreme.
MupoB033peHUYECKOE U HaAYyYHOE 3HaueHue [leproanieckoro 3akoHa
.M. Menneneena. [Ipornosst [I.1. MenaeneeBa. OTKpbITHE HOBBIX
XUMHYECKUX 3JIEMEHTOB. PellleHne MpakTUKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJIaHUM HA XapaKTEePU3ALMIO0 XUMUYECKUX JIEMEHTOB
«MeTtamyeckue / HeMeTaJUINYECKUE CBOMCTBA,
3JIEKTPOOTPHUIIATEIIBHOCTh U CPOJICTBO K BJIEKTPOHY XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBHUE C UX BJICKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B MEPUOANYECKON CUCTEME XUMUYECKUX deMeHTOoB JI.1.
Menpaeneenay.

Pasznes 2. XuMu4ecKre peakuuu

Tema 2.1. Tumsl
XUMHYECKUX pPEaKIUn

OcHoOBHOE coaep:KkaHHue

Teopernueckoe o0yuenme

Knaccudukanus v TUIIBI XUMUUYECKUX PEAKIIUM C ydacTHEM
HEOPTraHUYEeCKUX BellecTB. KoIuyecTBEeHHbIE OTHOIIECHUS B XUMUHU.
OCHOBHBIC KOJIMUYECTBEHHBIE 3aKOHBI B XMMHUHU U PACUYETHI 110
YPaBHECHHUSAM XUMUUYECKUX peakiuii. Mojb KaK eIMHUIIA KOJTMYEeCTBA
BelecTBa. MosisipHas Mmacca. 3aKOHBI COXPaHEHHUSI MacChl U

sHepruu. 3aKoH ABoraapo. MoispHsiii 00beM razoB. OTHOCUTEIbHAS
IJIOTHOCTH Ta30B. Peakiiuu KoMIIekcooOpa3oBaHUs ¢ y9acTHEM
HEOPraHUYECKHUX BEIIECTB (Ha MpUMEPE TUIPOKCOKOMILICKCOB ITMHKA U
ATIOMUHMUS).

HpaKanecmle JaHATHUSA

OK 01




CocraBiieHre ypaBHEHUN PEAKLINI COEAUHEHUS, PA3JI0KEHNUS,
3aMelIeHus, 0OMeHa. Y paBHEHHUS PEaKIiil TOpeHusi, HOHHOTO OOMEeHa,
OKHCJICHHUSI-BOCCTAHOBJIEHUA. PacueT KonM4eCTBEHHBIX XapaKTEPUCTUK
MCXOJIHBIX BEILIECTB U MPOAYKTOB peakuuu. Pacuer KonrmuecTBeHHbIX
XapaKTePUCTUK MPOAYKTa PEAKI[MU COCTUHEHHUS, €CIIH OJJHO U3
BEILIECTB JaHO B U30BITKE U/UJIU COACPKUT NMpuMecH. PacueT MaccoBoi
WM 00BEMHOM JTOJIM BBIX0/1a MTPOJIYKTA PEAKIIUU COSAMHEHUS OT
TEOPETUUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIIEHUI ra30B.
Pacuet maccel (00beM, KOJTMYECTBO BEILIECTBA) MPOIYKTA PEAKIIUH,
€CJIM OJJHO W3 BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEIECICHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA.

TeopeTnveckoe o0yyeHue

VYpaBHeHUs! OKUCIICHUSI-BOCCTAHOBIICHUSI. CTEIEHb OKUCIICHUS.
OxkucIuTENbh U BOCCTAHOBUTEIb. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peaKkiuu B PUPOJie, MPOU3BOACTBEHHBIX IIpolleccax U
KUBHEACATETBHOCTU OPraHu3MOB. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIN
noTeHuan cpeapl. CocTaBiaeHUE U YPaBHUBAHUE OKUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKIIUN METOI0M AJIEKTPOHHOIO OanaHca.
TunuyHble HEOPraHUYECKUE OKUCITUTENN U BOCCTAaHOBUTEIH.
DJEeKTPOJIU3 pacTBOPOB M PACILJIABOB COJICH.

Tema 2.2.
DIIEKTPOIUTUYECKAS
JICCOIAAITHS

1 MOHHBIA 0OOMEH

OcHoBHOE coaepkaHue

Teoperuueckoe o0yuenue

Teopust PIEKTPOTUTHIECKON Tuccoruanuy. Peakimym HOHHOTO 0OMeHa.
CocraBiieHue peakiuii HOHHOro 0OMeHa IyTeM COCTaBICHUS UX
IIOJIHBIX Y COKPAILEHHBIX MOHHBIX YPaBHEHUN. | naponus conen.
3HauyeHHE TUAPOIN3a B OMOJIOTMUYECKMX OOMEHHBIX ITPOLIECCAX.
[IpuMeHeHne TuAPOaN3a B IPOMBIIIIEHHOCTH.

HpaKanecxoe 3aHATHE
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«Peakuuu ruaponuza». MccmenoBanue cpensl paCTBOPOB COJIEH,
00pa30BaHHBIX CUJIBHBIMU U CIA0BIMU MPOTOIUTAMH, U UX PEAKIIHIL C
pacTBOpaMH 1e04u U kapooHaTa HaTpusi. CocTaBieHUE peakiuit
TUAPOJIN3A COJIEH.

CrpoeHue BelecTBa U XUMHYECKUE PEAKIIUT

Paznen 3. CTtpoeHue u CBOMCTBA HEOPTAHUYECKHX BelIECTB

Tema 3.1.
Kiaccuduxkanmus,
HOMEHKJIATypa U CTPOCHHUE
HEOPTaHNYECKUX BEICCTB

OcHOBHOE coJiepKaHue

TeopeTnueckoe o0yueHune

[IpenqMer HeOpraHM4YeCKOr XUMUH. B3aMOCBA3b HEOPTaHUYECKHUX
BemecTB. Knaccuduxkanus neoprannyeckux BemiecTs. [IpocTeie u
CJIOKHbIE BellecTBa. OCHOBHBIE KIACChI CIIOKHBIX BEIIECTB (OKCHUBL,
TUAPOKCUIBL, KUCIOTHI, coyin). HOMeHKaTypa 1 Ha3BaHue
HEOPraHUYECKUX BEILIECTB UCXO/ISI U3 UX XUMUYECKOU POPMYJIIbI I
COCTaBJICHHE XUMUYECKON (hOPMYJIIBI UCXO/IS U3 HA3BAHMSI BEIIECTBA TI0
MEKIYHAPOJIHON WM TPUBUATBHOW HOMEHKIATYPE.
MexmonekyapHbIe B3auMOJIeUCTBHS. KpucTamioruaparsl.
ArperaTHble COCTOSIHUS BellecTBa. Kpucramnuueckue U aMmopgHbIe
BellleCTBA. THUIBI KPUCTAIUTMYECKUX PEIIETOK (aTOMHas,
MOJICKYJISIpHAsl, MOHHAs, METAJUTNYeCKas). 3aBUCUMOCTh (PU3UYECKUX
CBOMCTB BEUIECTBA OT TUIIA KPUCTAIUIMUECKON pemieTku. [IpuunHbl
MHOT000pa3us BeniecTB. COBpeMEHHBIE MPECTaBICHUS O CTPOCHHUU
TBEPBIX, )KUJIKMX U ra3000pa3HbIX BellecTB. KUJIKHUE KPUCTAILIBI.

IIpakTH4eckoe 3aHsiTHE

Pemienue 3aa4y Ha pacyeT MacCOBOM JJ0JIM (MACChl) XUMUUYECKOTO
aJIeMeHTa (COeAMHEHMS) B MOJIEKyJie (cMecH). PelieHne mpakTnyeckux
3aJJaHui 10 KJIaccUu(UKaIMi, HOMEHKJIATYPE U XUMUYECKUM (popMyiam
HEOPraHWYECKUX BELIECTB PA3IMUHbIX KJIACCOB (HA3bIBATH U
COCTaBJIATh (POPMYJIbI XMMHUUECKUX BEILIECTB, ONPENEISATh
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MPUHAICKHOCTD K Kiaccy). ICTOUHUKY XUMHUYECKON HHPOpMAIIH
(Hay4Has 1 yueOHO-HAy4YHAas JINTEPaTypa, CPEICTBA MAaCCOBOM
uHpopMmaruu, cetb Uutepuer u apyrue). [louck uadopmaruu mno
Ha3BaHUSIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (pOpMyJiaM.

Tema 3.2. Ouzuko-
XHUMHYECKHE CBOMCTBA
HEOPTaHUYECKUX
BCILIECTB

OcHoOBHOE coaep:KaHHue

10

Teopernueckoe o0yuenme

Mertanibl. O0mue puznueckue U XUuMUYECKUE CBOMCTBA METAJIJIOB.
CrniocoObl osrydeHusi. 3HaYeHUE METAIIIOB U HEMETAIIOB B IPUPOJIE U
KU3HENIEATEIbHOCTH YeJIoBeKa U opraHnu3MoB. Kopposus meTamios:
BU/IbI KOPPO3UH, CIOCOOBI 3aIUTHI METAJJIOB OT KOPPO3HUH.

Hewmeramnbl. O6mue pusndeckrue 1 XUMHUYECKUE CBOMCTBA
HeMeTaJuoB. Tunuunele cBoricTBa MetawioB | Y- Yl rpymnm.
Knaccudukanus 1 HOMEHKIIATypa COeIMHEHUN HEMETAJLIIOB.
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B MPUPOJIE.

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYCCKHUX BEIICCTB
(OKCHIOB, TUAPOKCUAOB, KUCIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B
W3MCHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSTUHEHUH,
BBICIIMX OKCHJIOB M THJIPOKCHJIOB.

IIpakTHYeckue 3aHATHS

CocrapiieHuE ypaBHEHUN XUMHYECKUX PEAKIIMI C y4aCTUEM IPOCTHIX U
CJIOKHBIX HEOPTraHMYECKUX BEILECTB: OKCUJIOB METAIIOB, HEMETAJLIIOB
1 aM(OTEPHBIX DJIEMEHTOB; HEOPTaHUYECKUX KUCIOT, OCHOBAaHUHN U
aM(OTEepHBIX THIPOKCHU]IOB, HEOPIraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBOMCTBA. Pelllenne npakTuko-
OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUI HA CBOICTBA U MOJTYy4YCHUE
HEOPTraHMYECKUX BEIIECTB.

JlabopaTopHoe 3aHsATHE

JlabopatopHas pabora «CBONHCTBa METAJUIOB U HEMETAJIIIOBY.
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I/ICCJ'ICI[OBaHI/Ie (1)I/I3I/I‘I€CKI/IX 1 XMMUYECKUX CBOMCTB METAJIJIOB U
HeMeTajjioB. Penienue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 CBOMCTBaAM
XMMHUUYECKMM CBOMCTBAM METAJIJIOB U HCMCTAJJIOB, I10 PACIIO3HABAHHIO
W ITOJTYYCHHUIO CO€I[PIH€HPII>1 MCTAJIJIOB U HEMCTAJIIIOB.

Tema 3.3.

[IpousBoacTBO
HEOPraHUYECKUX BEIIECTB.
3HaYEHHE U NIPUMEHCHUE B
OBITY 1 Ha IMTPOU3BOJICTBE

OcHoOBHOE coaep:KaHHue

Teopernueckoe o0yuenme

OO6mue mpeAcTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MOTy4YeHUS
XUMHUYECKHUX BEIIECTB (Ha MpUMepe MPOU3BOACTBA aMMHaKa, CEpHOU
KUCJIOTHI). YepHas u nBeTHas Metaiutyprus. [Ipaktuueckoe
MIPUMEHEHHE JICKTPOJIU3a JJIsI TIOJTyUSHUS EJTOUYHBIX,
IIEJI0YHO3EMENILHBIX METAJUIOB U alfoMUHUS. CTEKJIO U CHJIMKATHAs
MIPOMBINIJICHHOCTh. [Ipo6aemMa 0TX010B ¥ TOOOYHBIX IIPOJIYKTOB.

HpaKTH‘IeCKOC 3aHATHC

Pemrenne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM O POJIU
HEOPraHWYECKON XUMHH B Pa3BUTUN MEJULIMHBI, CO3/IaHUH HOBBIX
MaTepHalIoB (B CTPOUTEIBCTBE U AP. OTPACISAX MPOMBIIIIIEHHOCTH),
HOBBIX HCTOYHHUKOB SHEPTUH (AJIbTEPHATUBHBIE HCTOYHUKH SHEPTHUH) B
pelIeHrr MPoOJIeM PKOJIOTUYECKOM, SHEPTEeTUYECKOM U MUIIIEBOM
0€30MacHOCTH.

OK 01, OK 02

Pa3znen 4. CTpoeHue u CBOWCTBA OPraHNYeCKHX BelleCTB

Tema 4.1.
Kiaccuduxkanmus,
CTpOEHHE U HOMEHKJIaTypa
OpTraHUYECKUX BEIICCTB

OcHoBHOE coaepkaHue

Teopernueckoe o0yuenue

IIpeameTt opranndeckot XxumMuu. B3anmMoCBsi3b HEOPraHUYECKUX U
OPraHUYECKUX BEUIECTB. XUMHUUECKOE CTPOCHUE KaK MOPSA0K
COEIMHEHUS ATOMOB B MOJIEKYJIE COIJIACHO UX BAJIEHTHOCTH. OCHOBHBIE
MOJIOKEHUS] TEOPUU XUMHUYECKOTO CTPOCHUSI OPTAaHUYECKUX
coenuHennd A.M. bytiiepoBa. YriepoIHbIi CKeJIET OPraHu4eCcKon
MOJIEKYJIbl. MOJIEKYJIIpHBIE U CTPYKTYPHBIE (pa3BEPHYTHIE,
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COKpAaIIIeHHbIE) XUMUYECKHE (POPMYJIIbl. 3aBHCUMOCThH CBOWCTB BEIIIECTB
OT XUMHMYECKOT'O CTPOEHHUS MOJIEKYJI. I30mMepus u n3oMepsl
(cTpykTypHasi, reoMeTpuueckas (1uc-rpanc-uzomepusi). Kpatnocts
xumuieckoil csizu. [lonarue o pyHKunoHaNbHOU rpyme. [TpuHIub!
KJ1acCU(PUKAMU OpPraHUYEeCKUX COeTMHEHN. MexayHapoiHas
HOMEHKJIaTypa U MPUHIUIBI HOMEHKJIATYPbl OPTaHUYECKHUX
COCIMHEHU.

HomeHnkiaTypa opraHn4ecKux COEIMHEHHUI OTACIIBHBIX KIaCCOB
(HacCBILIEHHBIE, HEHACHIICHHBIE 1 APOMATHYECKHUE YIJIEBOIOPOBL,
CHUPTHI, (PEHOJIbI, aTbAECTUbI, KETOHBI, KAPOOHOBBIE KMUCIOTHI U JIP.)
CocraBiieHne TOTHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (OpMYII
OpraHUYECKUX BEIIECTB OTJAEIbHBIX KJIACCOB, UCHOJb3Ys UX HA3BaHUS
10 CUCTEMAaTHYeCKOW HOMEeHKIIaTtype. PacueTsl npocteiiiieir popmyibt
OpraHU4YeCKOM MOJIEKYJIbl, UCXO/Is U3 3JIEMEHTHOr0 cocTana (B %).

Tema 4.2. CBoiicTBa
OpTraHUYECKUX
COEeTMHEHUN

OcHoOBHOE coaep:KaHHue

Teopernueckoe o0yueHue

DU3UKO-XUMUYECKUE CBOMCTBA OPTAHUYECKUX COCIMHEHUN OTAEIbHBIX
KJIacCOB (0COOEHHOCTH KJIACCU(PUKALUUA U HOMEHKIIATYpPbl BHYTpU
KJIacca; TOMOJIOTUYECKUN P ¥ o011as popmyria; H30MEpHs;
¢u3nyecKkue CBOMCTBA; XUMUUECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHHUS]):

IIpeJeIbHBIE YIIIEBOJAOPObI. | OpeHre MeTaHa Kak OJIMH U3 OCHOBHBIX
MCTOYHUKOB TEIJIa B MPOMBIIUICHHOCTH U ObITY. CBOKCTBA MPUPOTHBIX
YIJIEBOJOPOJOB, HAX0XKACHUE B IPUPOAE U IPUMEHCHUE aJIKAHOB;

HETpeeIbHbIE U apoOMaTUYECKe yriaeBoopobl. [lonumepu3zanms
ATUJIEHA KaK OCHOBHOE HAIIPaBIICHHE €0 UCIOIb30BaHus. ['opeHue
aleTUJIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHHU JIJIs1
CBapKH M PE3KU METAJJIOB;

KHCJIOPOCOIepKaIllie COeAMHEHUS (CIUPTHI M MPOCThIE 3(DUPHI,
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(beHOIBI, aNbIETUIbI U KETOHBI, KAPOOHOBBIE KUCIOTHI U UX
npoun3BoHbIe). [IpakTHUecKoe MPUMEHEHHE YTHIICHTITUKOJIS,
rnunepuna, penona. [Ilpumenenue Gpopmanpaeruaa, aneraibaeruaa,
YKCYCHOM KHCIOTHL. MbIIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT.
Moromme CBOMCTBA MbLIA;

Aa30TCOoACPKAIMNC COCANHCHU S (aMI/IHBI N aMHWHOKHNCJIOTHEI, 6CJ'IKI/I).

Knaccudukanus u 0coOOEHHOCTH OPTaHUYECKUX PEAKIIUM.
Peakunonneie nentpsl. Pagukainsl. [lepponadaibHble MOHATHSA O TUITAX
Y MEXAHU3MaX OPraHuYeCKUX pEaKInil.

HpaKTH‘IeCKOC 3aHATHC

Pemrenne nenovex nmpeBpameHnii Ha TeHETUYECKYIO CBSA3b MEXKITY
KJIACCAaMM OPraHUYECKUX COCAUHEHUM C COCTABICHUEM HAa3BaHUU
OPraHUYECKUX COCAUHEHUH 10 TPUBUAIBHOU WIM MEXIYHAPOIHOU
CUCTEMAaTUYECKOW HOMEHKIAType. Pellienue pacueTHbIX 3a1a4 110
YPaBHEHMSIM PEAKIMMI C y4aCTUEM OPraHUYECKUX BELIECTB.

«ITonydeHue 3TUIICHA U U3YyUYEHUE €TO CBOMCTBY.

[Tonyuenue >THIIEHA U3 ATaHOJIA B 1a00OPAaTOPUU U M3YUYCHHUE €TO
(bU3UIECKUX U XUMHIECKUX CBOMCTB. COCTaBIICHHE PEAKITHIA
MIPUCOEUHEHNS U OKHUCJIEHHS HA TPUMEPE dTHIIEHA. Pelenue
PACUETHBIX 3a]1a4 C UCMOJIb30BAHUEM INIOTHOCTH Ira30B MO BOJIOPOY U

BO3JIYXY.

Tema 4.3. Oprannueckue
BCIIICCTBA B
KU3HEICATCIbHOCTH
YyeJIoBeKa.

[IpousBoacTBO 1
MPUMECHEHHE
OPTraHUYECKUX BEIIIECTB B

OcHOBHOE coaepKaHHe

Teopernueckoe o0yuenue

buooprannyeckue coequHenus. [lpumenenue u Ouonoruueckas pojb
yrieBofoB. OKUCIEHUE YTIIIEBOI0B — HCTOYHUK SHEPTHH KUBBIX
opranu3moB. O6nacTu npuMeHeHus: aMuHOKHUCIOoT. [IpeBparenus
0eJIKOB MHUILK B opraiuszme. buosiornueckue GyHKIMN OEIKOB.

buonornyeckue QyHKIMHU kUpOB. Posib OpraHnyeckoi XMMuu B
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IMPOMBINIJICHHOCTH

penieHny mpooieM NMuieBol 6e3onacHocT. HykiienHOBBIE KUCTOTHI:
cocTaB u crpoeHue. CtpoeHue HykineoTua0B. COCTaB HYKJIEMHOBBIX
kuciot (JJHK, PHK). Posib HykJI€MHOBBIX KUCTOT B
KU3HEACSATEIbHOCTH OPTaHU3MOB.

[Tpou3BOACTBO OPraHUYECKHUX BELIECTB: MPOU3BOJCTBO METAHOJIA,
nepepaboTka HeTH.

[TonmmaTHIIEH KaK KPYITHOTOHHAKHBIN ITPOYKT XMMUYECKOTO
npousBoacTBa. [IpuMmeHnenue stunena. [[pon3BoacTBO U IPUMEHEHHE
Kay4dyKa U pE3UHBI.

CuHHTETHYECKHE U NCKYCCTBEHHBIE BOJIOKHA, X CTPOCHHE, CBOMCTBA.
[IpakTryeckoe ucnoyib30BaHUE BOJIOKOH. CHHTETHYECKHE IUIEHKU:
M30JISI0US JUTSl IPOBOIOB, MEMOpPaHBI JIJ1s1 OTIPECHEHHUS BOJbI, 3aIlIUTHHIE
IUIEHKU ISl aBTOMOOMIIEH, IIJIACThIpU, XUpyprudeckue noBssku. Hoeie
TEXHOJIOTUH JAJIbHEHNIIEro COBEPIIEHCTBOBAHUS TOJIUMEPHBIX
MaTepuayioB. Poib OpraHnueckoil XuMuu B pelIeHUH MpooieM
HHEPreTUYECKON 0€30MacCHOCTH, B Pa3BUTUU MEAULIMHBI, CO3JaHUU
HOBBIX MaTE€pHaJIOB, HOBbIX HCTOYHUKOB YHEPTUU (AJIbTE€pHATUBHbIE
MCTOYHUKH DHEPTHUH).

Pasznen 5. Kunernueckue u

Tema 5.1. Kuneruueckue

3aKOHOMEPHOCTH

IIPOTEKAHUsI XUMUYECKUX
peaKunit

TEPMOJAMHAMHYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUN XUMMHUYECKNX pPeaKIuil
OcHOBHOE coJiepKaHHue 2
TeopeTnueckoe o0yueHue

Xumnueckue peakiuu. Knaccudukamnus XuMHIeCKUX PEakiuii: Mo

¢dazoBoMy cocTaBy (TOMOT€HHBIEC U TE€TEPOTCHHBIEC), TIO UCTIOIH30BAHUIO 2

KaTan3aropa (KaTaJuTUYeCcKue U HeKaTanuTuieckue). CKopocTh
pEaKInu, €€ 3aBUCUMOCTb OT Pa3JIMYHbBIX (PaKTOPOB: MPUPOIBI
pearupyronmx BEeCTB, KOHIIEHTPAIMU PEarupyrouX BEIIeCTB,
temriepaTypsl (nmpaBmwio Baut-I'odda), miomaan peakimmonHon

MMOBEPXHOCTH, HAJIMYMS Katayin3aTropa. Pojib kaTaan3aTopoB B MPUPOJIE
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Y IIPOMBILIJICHHOM IPOU3BOACTBE. DHEPTHsI AKTUBALUU.
AKTUBUpOBaHHBIN KoMIuiekc. KaTanuzaTopsl u katanus. Poib
KAaTaJIM3aTOPOB B IIPUPOJIE U MPOMBIIUIEHHOM IIPOU3BOJICTBE.

Tema 5.2.
TepmoauHaMHu4eCKHE
3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUAX
peaKuui.

PaBHOBeCcHE XUMHUYECKUX
peakuui

OcHoBHOE coaepkaHue

TeopeTnueckoe o0yueHune

Krnaccudukarms XuMu4ecKux peakiuii: mo TermioBomy dhdexty
(9K30TEPMHUYECKHUE, DHIOTEPMHUUECKUE), IO 00PaTUMOCTH (0OpaTUMBbIE
u HeoOpaTumebie). TernoBbie 3 (HEKTH XUMUYECKUX PEAKITUH.
Tepmoxumuueckue ypaBHeHUs1. OOpaTUMOCTh peakuuil. XuMHUYECKOE
pPaBHOBECHE U €T0 CMEIEHHUE MOJ] IEHCTBUEM Pa3IUIHBIX (PAKTOPOB
(KOHIIEHTpAaLMsI peareHTOB WM MIPOYKTOB PEaKLUH, JaBICHUE,
TeMIlepaTypa) A CO3JaHus ONTUMAIbHBIX yCIOBUN

MPOTEKaHUsI XMMHUYECKUX MpoiieccoB. [lonaTue 06 sHTaIbIUU U
sHTponuu. Dueprus I'nb6ca. 3akoun ['ecca u cneactBus u3 Hero. Poib
CMEILIEHHUS PABHOBECHS B TEXHOJIOTMYECKHUX IPOLIECCAX.

[Tpunuun Jle llaTense. Biusaue paznuyubix GakTopoB HA U3MEHEHHE
PABHOBECUS XUMHUUYECKUX pPEaKLIHi. 3aKOH IEMCTBYIOIINX MacC U
KOHCTaHTa XMMUYECKOTO paBHOBECHsI. PacueTbl paBHOBECHBIX
KOHIEHTPALIMK PEarupyroNIuX BEIUIECTB U NPOJTYKTOB PEAKIIHM.
Pacuets! TermoBoro a3¢gdexra peakuun. Pemenue mpakTuko-
OPUEHTHUPOBAHHBIX 3alaHMK Ha npuMeHeHue npuHuuna Jle-Illarense
JUTSL HAXOK/ICHHsI HAIPaBJIEHUs CMEILIEHUH PAaBHOBECHS XUMUYECKON
peaklUuy U aHajau3 (PAKTOPOB, BIUSIOIIMX HA CMEIIEHHE XUMUYECKOTO
paBHOBecHusA. CKOPOCTh XMMUYECKON PEAKLIMU U XUMHAYECKOE
paBHOBECHE.
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Pa3znen 6. JlucnepcHbie CHCTEMBbI

Tema 6.1. luctiepcHbie
CUCTEMBI B (PaKTOPBI UX

OcHOBHOE coJiepKaHue

Teopernueckoe o0yuenme

OK 01, OK 02,
OK 07




YCTOMYHUBOCTH

JucnepcHbie cucteMsl. Koutonasie cucremsl. MIcTUHHBIE paCTBOPBL.
PactBopenue kak puznko-xumuueckuii npouecc. PactBopsl. CriocoOsr
MPUTOTOBJICHUS pacTBOPOB. PacTBopuMocTh. MaccoBast 10Jist
pacTBOpEeHHOro BelecTBa. [IpeaenbHo JomycTUMbIE KOHIEHTPALMH U
UX MCMOJb30BAHNUE B OLIEHKE 3KOJIOTMYECKOU 0€30MaCHOCTH.
Knaccudukanus qucnepcHsix cucteM no coctaBy. CTpoeHue u
(bakTophl yCTOMYMBOCTU AUCHIEPCHBIX cucTeM. Pacnio3HaBaHue
WCTUHHBIX PACTBOPOB, KOJUIOUIHBIX PACTBOPOB U IPyOOIUCTIEPCHBIX
cucteMm. CTpoeHue Muliesibl. PaccenBanue cBeTa mpu NpoXoxaACHUH
CBETOBOTO Iy4YKa Yepe3 ONTHUIECKU HEOTHOPOIHYIO cpeny (dddekra
Tunpans).

Tema 6.2. MccnenoBanue | OCHOBHOE COEPKAHUE OK 01, OK 02
CBOMCTB JUCIEPCHBIX IIpakTHuyeckoe 3aHATHS
CHCTEM UL UX [Ipaktnueckas padora «IIpurorosnenue pactBoposy». [Ipurorosnenue
UIEHTH(OUKAUN PacTBOPOB 3aIaHHON (MOJIIPHOM) KOHIIEHTPALIMH (C TPAKTUKO-
OPUEHTUPOBAHHBIMHU BOIIPOCAMU), OTIPEICIICHUE CPEIbl BOJHBIX
PacTBOpPOB.
Pasznes 7. KauecTBeHHbIE peaKIMU 00HAPY/KEHHUS HEOPraHMYECKHX M OPraHUYeCKHX BELIECTB
Tema 7.1. OOHapyxenue | OCHOBHOe coJiepKaHue OK 01, OK 02
HEOpPraHu4ecKkux KaTuoHoB | [IpakTuyeckoe 3aHATHSI
1 aHUOHOB KauecTBeHHbIE XUMUYECKUE PEAKIIUH, XapAKTEPHBIE /1711 OOHAPYKEHHUSI
HEOPTraHWYECKUX BEUIECTB (KaTHOHOB M aHMOHOB). CocTaBieHue
ypaBHEHHH peakiiuii oOHapyxeHus kaTuoHoB |-VI rpynmn u aHnoHoB, B
T.4. B MOJICKYJISIpHOW U MOHHOU (popmax. Peakiiuu oOHapykeHUsI
HEOPTaHWYECKUX BEIIECTB B PEAbHBIX 00BEKTAX OKPYKAIOMIEH CPEIbI.
OO6HapyxeHue HeopraHM4ecKux BemecTs (kaTuoHoB |1-VI rpynm unu
AHUOHOB) C UCIOJIH30BAHUEM KAUECTBEHHBIX AaHATTUTUYECKUX PEAKIIUM
Tema 7.2. OOHapyxenue | OCHOBHOe coJiepKaHUE OK 01, OK 02




OPraHUYECKUX BELIECTB
OTJICJIBHBIX KJIACCOB C
HCIO0Jb30BaHUEM
KaQYECTBEHHBIX PEAKLIUU

HpaKTH‘IeCKOC 3aHATUA

KauecTBeHHBIC XUMUYECKHE PEAKITUH, XapAKTEPHBIE /I 0OHAPYKEHUS
OTJEJIbHBIX KJIACCOB OPraHUYECKUX COETUHEHUH: (PeHOIOB,
aNbAECTUIOB, Kpaxmana, yKCyCHOM KACIIOThI, aMUHOKHCIIOT U Ap.
Jlenatypanus O€lIKoB IPU HArPEBAHUU, IBETHBIE PEAKIIUU OEJIKOB.
CocraBneHue Ka4eCTBEHHBIX PEaKIMi 0OHAPYKEHUsT OPraHUYECKUX
COEIMHEHUN OTAENbHBIX KJIACCOB.

Paznen 8. XuMus B ObITY M IPOU3BOJACTBEHHOM IS TEJIbHOCTH YeJI0BEKA

Tema 8.1. Xumus B ObITY
Y TIPOM3BOJICTBEHOM
NESITETHHOCTH YEIOBEKa

IIpakTHYecKoe 3aHATHS

IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COACPKAHHE

DkoJnoruyeckasi 0e30MacHOCTh MOCIIECTBUNM OBITOBON U
MIPOU3BOJICTBEHHOM AEATEIBbHOCTU YEIOBEKA, CBSA3aHHAS C
nepepaboTKO BeIecTB; MOUCK U aHaJIN3 XUMUYECKOM nHpopManuu u3
pa3IMYHBIX UICTOYHUKOB (Hay4Has U yUYeOHO-Hay4yHasl JIUTeparypa,
cpencTBa MaccoBoi uHbopmaluu, cetb IHTepHET U Apyrue).
Pemenne nmpodeccnoHanbHo - OpUEeHTUPOBAHHBIX KEHCOB HA aHAIIN3
uH(GOpPMaIUU O TPOU3BOJCTBEHHON ACSITEIFHOCTH YEIOBEKA,
CBSI3aHHOU C MepepadOTKON U MOJTYyUYEHHUEM BEIIECTB, a TAKKE C
HKOJIOTUYECKOM 0€30MacHOCTHIO.

3ammra Keica: [IpencraBienue pe3ynbTaToOB PELIEHUS KENCOB
(BBICTYIUJICHHUE C MPE3EHTALNEH)

OK 01, OK 02,
OK 04, OK 07

Pasznen 9. UcciienoBanue m XMuMHUYeCKHI aHAJIN3 00beKTOB Onochepbl

Tema 9.1.0cHOBBI
1a060paTOPHOI MPAKTUKHU B
podeCCHOHATIbHBIX
nabopaTopusix

OcHOBHOE coJiepKaHue

JlaGopaTopHoe 3aHsiTHE

JlabopaTopHas pabora «OCHOBBI Ja0OPATOPHON MPAKTUKM.

IIpodeccHuoHAIBHO-OPUEHTHPOBAHHOE COACPKAHME

JlabGopaTopHas 1mocy/1a U XUMHYeCKue peakTuBbl. OCHOBHBIC
nabopaTopHbie onepanuu. JlabopatopHoe obopyaoBanue. TexHuka

OK 01




0e30macHOCTH 1 TIpaBuiia paboThl (TTOBEICHMS) B TA0OPATOPHH.
BrimonHeHne TUITOBBIX pacyeTOB MO TEMAaTUKE HKCIIEPUMEHTA (BBIXO/T
IPOJyKTa Peakuu, Macca HaBeCKH, 00beM pactBoputesst). O6padoTka
JAaHHBIX, aHAIU3 U OI[EHKA UX JJOCTOBEPHOCTH (BBIYHUCIICHHE CPETHETO
3HAYEHHSI SKCTIEPUMEHTAIBHBIX JaHHBIX, TOTPEIITHOCTH).
[IpencraBienne pe3ynbTaTOB SKCIIEPUMEHTA B PA3TUYHON popme
(Tabnuia, rpaduk, OTYET, JOKJIAJ, IPE3CHTAIHS).

Tema 9.2. XuuMHUueCKUit
aHaJu3 MpoO BOIBI

OcHOBHOE coJiepKaHue

TeopeTnueckoe o0yueHune

Knaccuduxanus nmpo0 BobI 110 BUAY U HA3HAUYCHUIO, UCXOS U3 €€
XUMHUYECKOro coctaBa. OpraHojeNTUYECKHE CBOMCTBA (3amnax,
MPO3pPaYHOCTh, [IBETHOCTh, MYTHOCTb) BOJIbl. KHCIIOTHOCTD 1
1IEJI0YHOCTh BOJIbl. pH cpenbl u MeTobl ee onpeneneHus. KecTkocTb
BOJIbI U METO/IbI €€ onpeaesneHust. CylHOCTh METOJ1a TUTPOBAHMSL.
Bubl aecTKOCTH BObI (BpeMEHHas U MOCTOsiHHAS ). ZKECTKOCTh BOJIbI
KaK TIPUYMHA BBITIAJICHUS OCAJIKOB WJIM 00pa30BaHUS COJICOTIIONKECHUH,
UMEIOIIUX MECTO B OBITY U Ha mpon3BoAcTBe. COCTaB CoJieH,
BBI3BIBAIOIIIUX KECTKOCTh BOJIBI.

XUMUYECKHUE MPOLIECCHI, YCTPAHSIOIINE )KECTKOCTh BOJIbI. Y PaBHEHHUS
XUMUYECKUX PEAKIUN, UIUTIOCTPUPYIOMIUX MPOIIECCHI, MPOUCXOASAIITNE
IIPU YCTPaHEHUH JKECTKOCTH. Y CTpaHEHUE BPEMEHHOM JKeCTKOCTH
OBITOBBIMHU M XUMHUUYECKUMU crioco0amu. CriocoObl ycTpaHeHUs
MOCTOSIHHOM KECTKOCTH.

IIpodeccuoHAIBHO-OPHEHTHPOBAHHOE COACPKAHME

CriocoObI BbIpaKEHUS KOHIIEHTPAIMH PACTBOPOB: MaccoBas A0S
PacCTBOPEHHOI'O BEILIECTBA, MOJISIpPHAS U MOJIsUIbHAsE KOHLICHTPALUHU.
Tutp pactBopa. Pemenue npakTMKO-OpHEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUM HA pacuyeT KOHLICHTPALMMI

OK 01, OK 02,
OK 07




3arpA3HAIOLIMX BEIIECTB U UX CPABHEHUE C MPEAECIBHO JOITYCTUMBIMU
kouueHTparusamu (ITJ1K).

HccnenoBanrie XUMUYECKOTO COCTaBa MpoO BOJIBI.

Pemenue skcnepuMEHTANBHON 3a/1a4M HA BBISIBIICHUE BPEMEHHOMN U
MMOCTOSHHOM XKECTKOCTH BOJABL. OIEHKA BEPOSITHOCTH YCTPAHEHHUS BCEX
BUJIOB JKECTKOCTH B JIOMAIIIHUX YCJIOBHSIX.

Tema 9.3. XuMuueckuit
KOHTPOJIb KauecTBa
MPOAYKTOB MUTAHUS

OcHOBHOE coJiepKaHue

TeopeTnueckoe o0yueHue

KauecTBeHHBIN XUMUYECKUI COCTAB MPOAYKTOB NMUTaHUs. BemiecTna,
banscupuuupyronme NpoAyKThl MUTAHUS, U BELIECTBA, 3arPsI3HSIONINE
NpOAYKThI UuTaHus. OnpenenaeHne 3arpa3HIonuX XUMUYECKUX
BEILIECTB B MPOAYKTAX MUTAHUS, ONIPEJECICHUE BEILIECTB, HE
3asIBJICHHBIX B COCTaBE MPOJYKTOB MUTAHUSI.

HpO(I)CCCI/IOHaJILHO-OpI/IeHTI/IpOBaHHOC COACPKAHUC

Oprannydeckne 1 HEOPraHUYECKUE BEIIECTBA, BXOAIINE B COCTAB
NPOAYKTOB MTUTAHMSL.

Omnpenenenue coctaBa OIIt0]1 Ha COACPKAHUE MAKPO U
MUKPOIJIEMEHTOB. Perienne mpakTHKO-OpUEeHTHPOBAHHBIX 33124 T10
COCTaBJICHHIO IMETUYECKOTO MEHIO PA3IMYHBIX THIIOB.

HccnenoBanne XMMHYECKOIO COCTaBa POAYKTOB [TUTAHUS.
OOHapyXeHue HUTPATOB B MPOAYKTAX MUTAHUA.

HccenenoBanne MmaTepuaioB OJIYKOJINYECTBEHHBIM METOO0M
OTIPEJICJICHHS] HUTPATOB C UCIOJIb30BaHUEM AU(PEHUITAMIHA
(KOpHEMI0/1bl OBOWICH, JINCThSI U KOUEPHIKKA KAITyCThl, IJI0bI
(GpyKTOB). AHANIM3 YPOBHS 3arpsI3HEHUSI HUTPATaMU 110 HHTEHCUBHOCTH
OKpaIIMBAaHMS IPOJTYKTOB PEAKLIHH.

OK 01, OK 02,
OK 07

Tema 9.4. XuMHUuecKkui
aHanu3 IpoO MOYBbI

OcHoBHOE coaep:KkaHHue

Teopernueckoe o0yuenme

OK 01, OK 02,
OK 07




Knaccudukanus noys no BUIy U Ha3HAYCHHIO, UCXOJIS U3
XMUMHUYECKOI'0 COCTaBa.

Wnentuduxaiys mpoObl MOYBHI MO €€ XMMUYECKOMY COCTaBY,
OMKCAaHKE BO3MOXKHOCTEHN ee mpuMeHeHHs. TpeboBaHus K KaueCTBY
MOYBHI PA3TUYHOTO HazHayeHHs. Onucanne oco0eHHOCTEN
WCTIOJIb30BaHUS TIOYB B 3aBUCUMOCTH OT THIIOB, CIIOCOOBI YITyUIIICHHUs
KayecTBa I10YB B 3aBUCUMOCTH OT Ha3HaueHus. O0nactu
UCIIOJIb30BAaHUSI OPIrAHUYECKUX YAOOPEHNUH B 3aBUCUMOCTH OT
KayeCTBEHHOI0 cocTaBa. OnucaHue OpraHu4ecKux yJ100peHuil U ux
IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBbI U €€ Pa3HOBUIHOCTH.

IIpakTH4eckoe 3aHsiTHE

HccnenoBanre XUMUYECKOTO COCTaBa MPOO MOYBBI.
OOHapykeHue HeOpraHMUYEeCKUX IpuMecei B mpodax.

IIpodeccuoHaIbHO-OPUECHTHPOBAHHOE COACPKAHME

[Ipurorosnenue mpoObl MOYBHI JIsl HCCIICIOBAHUS
KHCIIOTHOCTH/IIETIOYHOCTH, HEOPTaHUYECKUX 3arps3HEHUM.
OO6HapyxkeHue XJIOpU- U CyIb(haT-uoHOB B MPOOE MOYBHI.
CocraBnenue ypaBHeHHH peakiinii oOHapykeHus. CpaBHeHHE
MOJIYYEHHBIX TTOKa3aTeIel ¢ HOpPMAaTUBHBIMHU (CIIPABOYHBIMH )
3HAUYCHUSIMH.

Tema 9.5. lccinenoBanue
00BeKTOB Orochepsl

OcHOBHOE coJepkaHue

HpaKTH‘IeCKOC 3aHATHC

['pynmnoBoii yueOHO-UCCIIe10BaTEIbCKUI MPOEKT (J0KIIa1) B 00JIaCTH
uccienoBanus 00beKToB 6nocdepsbl. O030p IrpyINIIOBLIX TEM yUueOHO-
UCCIIEIOBATENBCKUX MTPOEKTOB. AJITOPUTM BBITIOJIHEHUS TPYIIIOBOTO
npoekTa. OnpezneneHue mpoodIemMbl Hccae10BaHusL. MeToIbl oKcKa,
aHanu3a 1 00padoTku HHPOPMAIMU O TPOEKTE B Pa3IMYHBIX
UCTOYHHUKAX.

OK 01, OK 02,
OK 04, OK 07




HpO(I)CCCI/IOHaJILHO-OpI/IeHTI/IpOBaHHOC COACPKAHUC

ObocHOBaHME aKTyalbHOCTH BBIOpaHHOI TeMbl. BrisBieHue mpoodaemsl
uccnenoBanus. Beioop 00bEKTOB U METOJIOB UCCIIEIOBAHMUS.
[ToctanoBka 1eneil u 3aga4d uccienoBanus. OnpeaeneHue NpoayKTa
uccienoanus. OnpenesaeHre STaloB U COCTaBIICHUE TIJIaHa
UCCIICIOBAHMSL.

3amura npoexkra:

[IpencraBienne pe3yabTaTOB BRIMOJHEHUS TPYIIOBBIX y4eOHO-
UCCIIEIOBATEIbCKUX IPOEKTOB (AOKIAJ C MPE3EHTALHEM).

HpaKanecmle JaHATHUSA

UccnenoBanre 00beKTOB OMOC(hephl HA KUCIOTHOCTh, IIEJIOYHOCTD,
XUMHUYECKUI COCTAB (3arps3HUTEIH, MaKPO- U MUKPOIJIEMEHTHI ).
O6paboTka pe3ynbTaToB HccienoBanus. OeHka KauecTBa
UCCIICYEMOT0 00bEKTa, HCXO/ISI U3 PE3yJIbTaATOB XMMUYCCKOTO
aHaju3a.

IIpome:kyTounas arrecraums: 1udpepeHIpOBaHHbIN 3a4eT

Bcezo

72




3. YCJIOBUA PEAJIN3ALIUU TPOT'PAMMBI

OBIIIEOBPA3OBATEJIbHOM JUCHUIIJINMHBI «<MATEMATHKA»

3.1. TpeOoBaHuss K MHHUMAJIBHOMY MATEPHAIbLHO-TEXHUYECKOMY

o0ecre4eHnIo
Peanuzanus yueOHOM TUCIUTIINHBI TPEOYET HATHIHS:

y4eOHOro KabuHeTa (ayAUTOPUH) [l POBEACHUS JICKIIMOHHBIX U MPAKTUYECKUX
3aHSTHI, OCHAIEHHBIX B COOTBETCTBUU C 1. 6.1.2.1 oOpa3zoBaTeabHOM MPOrpaMMBbl
1o cnenuanbHocTh. O0opyioBaHue yueOHOro KabuHeTa:

[TapTsl, cTynbs, JOCKA, HATJIAHBIE TOCOOUS

CroJ1 MyJIbTUMEIUIHBIN
Texnuueckue cpeacTa 00ydeHUsI:
Kommnbrotep

[Ipoextop

DKpaH HACTCHHBIN
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JlabopaTopHoe 06opyaoBaHue:

Anmnapar s JUCTUWIISILUYA BOJIbI

Ha6op apeomerpon

bans komOmHUpOBaHHAS TaOOpaTOpHAS

Becol TexHuYecKue ¢ pa3HOBECAMU

Bechbl ananmuTuueckue ¢ pasHoBECaMu

Becbl anekTpoHHbIE YyUeOHBIE 10 2 KT

I'urpometp (ncuxpometp) Konopumerp-nedenomerp GoTOINEKTPUUECKUN
Harpesarens s mpooupok

pH-MeTp MIJITUBOJIBEMETP

Ileus TUrenpHas

CnuproBka

CTonuK N0 1beMHO-IIOBOPOTHBIH C 2-MsI INIOCKOCTSIMU
VYcraHoBKa 151 THATPOBAHUSA

[enTpudyra nemoHcTpaioHHas

[lxa¢ cymmIbHbINA

DneKTpoIInTKa JlabopaTopHas

ITocyna:

brokcer

bropeTka npsimasi ¢ KpaHOM WJIHM OJIMBOW BMECTUMOCTBIO 10 mur, 25 M
Boponka nabopatopHas

Kon6a koHnueckasi pa3HO €eMKOCTH

Konb6a mepHas pazHoii eMKocTu

Kpyxku dapdhoporsie

[Tamoyky CTEKISTHHBIE

[Iunerka rnaznas

[Tunetka (Mopa) ¢ 0JlHOM METKOIN pa3HON BMECTUMOCTBIO
[Iunerka ¢ neneHUsIMHU pa3HOU BMECTUMOCTBIO
[IpoOupku

CrakaHbl XUMHAYECKHE PA3HOU EMKOCTH



Crexna npeiMeTHBIE

CryImka u necTuk

Turmu dpappoposbie

nnmHapel MEpHBIE

Yamka BeITapUTEIIbHAS

BcnoMorarenbHble MaTEpHAIbL:

banka c npurepToii mpoOKoii

Bbymara ¢unbsTpoBasibHas

Bara rurpockonuyeckas

['pymia pe3uHOBast 1711 MUKPOOIOPETOK U MUIETOK

Jep>karens aiis npoOupok

Epmm niis Moy ko6 1 mpoOUpoK

Karncymaropka

Kapanpgamm no crexity

Kpucrannusarop

Hoxxauner

[Tanouku rpaduToBHIC

TpyOKku pe3nHOBBIE COEUHUTEIBHBIE.

[ItaTuB 1aOOpaTOPHBIN AJIs 3aKPETUICHUs] TOCYAbl U TPUOOPOB
taTuB a5 TpoOUpOK

[{umie! TUTETBHBIC

OubTphl 0€330JIbHBIC

TpyOxu cTexsiHHbIE

TpyOxu xsopKagbIueBbIe

Crexka yacoBsle

DKcUKaTop

XHWMHUYECKHE PEAKTUBBI (KOJIMYECTBO B 3aBUCUMOCTH OT YMCJA TpYIII,
YEJI0BEK).

KoMIIIeKT HarIsIAHBIX OCOOuH (I1akaThl, cxeMbl, cTeHabl, CD)
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OGopynoBanue y4eOHOro KaOuHeTa (HAIJIsIIHbIe TIOCOOUsI): HaOOPHI
[IAPOCTEP’KHEBBIX MOJIENIEd MOJIEKYJ, MOJENIHU KPHUCTAIUIMYECKUX PEIIETOK,
KOJUICKITUU TIOJIMMEPOB; KOJUICKIIMS TOPHBIX TOpPOJ M MHUHEpAIoOB, TaliuIa
MenneneeBa, yueoHbie GuiibMbl, UG POBbIE 00pa30BaATEIBHBIE PECYPCHI.

Texnuueckue cpeacrBa o0Oy4dYeHHMsi: KOMIIBIOTEp C  YCTpOHCTBaMu
BOCIIPOU3BEACHUS 3BYKa, MPHUHTEpP, MYJbTUMEAHA-TIPOCKTOP C SKPaHOM,
MyJIbTUMEIUIHAS T0CKA, yKa3Ka-Pe3eHTEP AJIsl MPE3CHTALUMI.

O6opynoBanue JgadopaTopuu M pado4ux MecT Ja0OpPaTOPHU: MEH3YPKHU,
MUTICTKU-KATICIbHAUIIBI, TEPMOMETPHI, (DUIbTpOBaNbHAS OyMara, MPOMBIBAJIKH,
CTEKJIIHHbIE TPOOMPKH, PE3UHOBbIE NPOOKH, (QOHAPUKH, HAOOpP pPEAKTUBOB,
CTEKJISIHHBIC TAJOYKH, IITATUBBI JJII MPOOUPOK; MEPHBIC LUIUHJIPHI, BOPOHKHU
CTEKJISITHHbIE, BOPOHKM JAeNUTeNbHbIe HuauHapuyeckue (50-100 mi), cTtynmku ¢
necTukoM, (aphopoBbie YaIlIKH, MUHIETH, (UIBTPHl OyMa)kKHbIE, BaTa, MapJs,
4acoOBbI€ CTEKJIA, BJIEKTPOIUIUTKH, JJA0OPATOPHbIE TATUBbI, CHUPTOBBIE TOPEIKH,
CIIUYKH, TIPUOOP TSI TMOTYyUEHHS ra30B (WK MpoOUpKa ¢ Ta300TBOHOU TPYOKOiN),



JepxaTenu g NpOOUPOK, CKISHKUA JUIs XPaHEHUS PEaKTHUBOB, pa3JaTOYHbIC
JO0TKM; Xxumudeckue crtakanbl (50, 100 u 200 mi1); mmartenn; NUHIEThI;, TUTEIbHBIC
IIMIIBL, CEKYHAOMEPHI (TaiiMephl), MepHble poOdupku (Ha 10-20 mu1) m MepHbIe
ko061 (25, 50, 100 u 200 mu), BomsHass OaHs (MM TEPMOCTAT), CTEKIISTHHBIC
NajJouKu; KOHMYECKHUE KoJObl njisi tuTpoBanust (50 u 100 mu1); MHOUKATOpPHbBIE
NoJIOCKH Juist  ompexaenenus pH u  craHgapTHas MHAMKATOpHAs —IIKaja;
YHUBEpCAIbHBIA UHUKATOP; nunetku Ha 1, 10, 50 ma (wnu nozaropet Ha 1, 5 u 10
M), OIOpPETKH JUisi TUTPOBaHMs, MeauuuHCckue Immpuubl Ha 100-150 mu,
1abopaTopHble W/WIIM aHATUTHYECKUE Bechl, pH-MeTpbl, cymmnbHbIA mKad, u ap.
JabopaTtopHoe 000pyI0BaHUE.

JInueH3noHHOE M CBOOOTHO pacnpocTpaHsieMoe MPOorpaMMHoOe odecneuyeHue, B
TOM YHCJIe 0TE€YeCTBEHHOT 0 MPOU3BOACTBA:

1. Oneparmonnas cuctema: Astra Linux SE

2. [Taket oducubix mporpamm: LibreOffice

3. CrpaBounas cucrema Pocmeton

4. Okular wim Acrobat Reader DC

5. Ark v 7-zip

6. User Gate

7. TrueConf (client)

3.2. UudopmannonHoe odecnevyeHne 00yuyeHust

Ilepeyenb pexoMeHAyeMbIX Yy4eOHbIX H3XaHuMil, UHTepHeT-pecypcos,
AOMOJHUTEIbHOM JIUTEPATYPbI
OCHOBHbIC HCTOYHHKH:

1. UanuBuayanpHbiid mpoekT. 10—11 kinaccel: Mmetogudeckoe mocooue / JI. E.
CoupunonoBa, b. A. Komapos, O. B. Mapkosa, B. M. CrantynoBa. — CaHkT-
[Terepbypr: KAPO, 2024. — 208 c. — ISBN 978-5-9925-1512-1. — Tekcr:
anektponnbiit // Ludposoii obpazoBatenbubiii pecypc IPR SMART: [caiit]. —
URL.: https://www.iprbookshop.ru/142966.html (xara o6pamenus: 31.01.2026). —
Pexxum moctyma: st aBTOpU3HP. TOJIH30BATEICH

2. Kum, H. E., OOmas m HeopraHWyecKas XUMHUS I METUITUHCKHX
crienuanbHOCTEl: yueOHoe nmocobue / H. E. Kum, H. O. Kuwm, E. 1O. YeproBa. —

MockBa: KuoPyc, 2026. — 191 c¢. — ISBN 978-5-406-15470-0. — URL.:
https://book.ru/book/960507 (mata oOpamenns: 31.01.2026). —  Tekcrt:
DJIEKTPOHHBIMN.

3. I'munka, H. JI., O6mas xumus.: yueOHoe mocooue / H. JI. I'munka. —
MockBa: KnoPyc, 2026. — 749 c¢. — ISBN 978-5-406-15566-0. — URL:
https://book.ru/book/960008 (mata oOpamenus: 31.01.2026). —  Tekcrt:
DIEKTPOHHBIN.

4. bopucos, A. H., Xumus: yueonnk / A. H. bopucos, E. C. Octpormnsios,
T. b. botiniosa, JI. I1. Apnamea. — Mocksa : KaoPyc, 2025. — 331 ¢. — ISBN
978-5-406-13956-1. — URL: https://book.ru/book/957418 (mara oOparmieHus:
31.01.2026). — TekcT: 3JeKTPOHHBIHA.

5. Caenko, O. E., Xumus (1151 HEXUMUYECKUX CHEIUATBHOCTEN): yUeOHUK /



https://www.iprbookshop.ru/142966.html
https://book.ru/book/960507
https://book.ru/book/960008
https://book.ru/book/957418

O. E. Caenko. — MockBa: KunoPyc, 2026. — 304 c¢. — (@11 HEXUMHYECKUX

CIIEIMAIBHOCTEM ). — ISBN 978-5-406-15852-4. — URL.:
https://book.ru/book/961827 (mata oOpamenus: 31.01.2026). —  Tekcrt:
DIIEKTPOHHBIN.

6. KokopeBa, B. B., Xumus: yue6Hoe mocobue / B. B. KokopeBa. —
MockBa: KuoPyc, 2026. — 371 ¢. — ISBN 978-5-406-15026-9. — URL.:
https://book.ru/book/958775 (mata oOpamenus: 31.01.2026). —  Tekcrt:
3JIEKTPOHHBIN.

7. Caenko, O. E., Oprannueckas xumus (¢ npakTukymom) : yueonuk / O. E.
Caenko. — Mocksa: KnoPyc, 2026. — 177 ¢. — ISBN 978-5-406-15942-2. —
URL: https://book.ru/book/961769 (mata ob6pamenus: 31.01.2026). — TekcrT:
DJIEKTPOHHBIMN.

8. Caenko, O. E., Xumusa (mad1 HEXUMHUUYECKUX CICIUATBLHOCTEH).
[Tpaktukym: yueoHoe mocooue / O. E. Caenko. — Mocksa: KaoPyc, 2025. — 240
c. — (mis Hexmmmueckux crenuanbHocTeit). — ISBN 978-5-406-14083-3. —
URL: https://book.ru/book/956630 (mata o6pamenus: 31.01.2026). — Tekcrt:
DIIEKTPOHHBIN.

9. Porateix, C. B., O6mas u Heopranudeckass XuMus (IUisi CIEIUaTbHOCTH
®dapwmanus): yueOnuk / C. B. Porarsix. — MockBa: KnoPyc, 2026. — 148 ¢c. —

(mms cnemuanpHOCcTH "®apmamusa'). — ISBN 978-5-406-15540-0. — URL:
https://book.ru/book/960508 (mata oOpamenus: 31.01.2026). —  Tekcrt:
DJICKTPOHHBIMN.

JonoJHuTeIbHbIE HCTOYHUKU:

1. Baditnep, B. B. Xumusa: yuebnoe mocodue / B. B. Baiithep, E. A.
Hukonenko; moa penmakmueit M. I'. HMBanoB. — ExarepunOypr: VYpaibckuit
denepanbubiii yausepcurer, 9bC ACB, 2016. — 132 ¢. — ISBN 978-5-7996-
1780-6. — Texcr: snexkrponusiii // Ludposoit obpazoBarenshbiii pecypc IPR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/66217.ntml (mara
obpamenus: 31.01.2026). — Pexum goctyna: st aBTOPU3UP. MOJIH30BATENIEH

2. Xumusi: ydaebHoe mocobue / cocraButenu [. FO. Bocrtpuxosa, E. A.
XopoxopauHa. — Boponex: BopoHEKCKHI TOCyJapCTBEHHBIM apXUTEKTYPHO-
ctpoutenbHbil yHUBepcuter, 9bC ACB, 2015. — 92 ¢. — ISBN 978-5-890040-
579-1. — Texkcr: anextponublii // LudpoBoit oOpazoBarensHbil pecypc IPR
SMART: [caiir] — URL: https://www.iprbookshop.ru/59133.html (mara
obpamenus: 31.01.2026). — Pexum qoctyna: 1jisi aBTOPU3UP. TTOJIH30BATEIICH

3. Xumus: yuebnoe nocodue / A. M. Jlanmnenko, M. JI. Kocunonra, T. M.
Kpyrckas [u gap.]. — HoBocubupck: HoBocubupckuii rocyaapcTBEHHbBIN
apXUTEKTypHO-cTpoutenbHblil yHUBepcuTeT (Cudbctpun), 9bC ACB, 2016. — 261
c. — ISBN 978-5-7795-0775-2. — Tekct: onektponHsii // I{udposoii
00pazoBaTeIbHBIN pecypce IPR SMART: [cailt]. — URL:
https://www.iprbookshop.ru/68898.nhtml (mara oOpamenusa: 31.01.2026). —
Pexum JNOCTyma: JUTS aBTOPU3HP. ITOJIb30BATEIIEH. - DOI:
https://doi.org/10.23682/68898

4. Mapmankud, M. ®@. Xumus: yuebnoe nocoodue / M. @. Mapmankus, 1.
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C. I'puropsn, /1. H. KoBanes. — CraBpornonb: CeBepo-KaBkasckuii deaepanbHbIit
yauBepcuteT, 2015. — 228 ¢. — Tekcr: anekrpoHHwsi // I{udpooii
00pa3zoBaTEIbHBIN pecypc IPR SMART: [caitT]. — URL.:
https://www.iprbookshop.ru/63225.html  (mara oOpamenus: 31.01.2026). —
Pexxum poctymna: njis aBTopu3up. NoJib3oBarenen

5. lIpo3nos, A. A. Xumus: yuebnoe mocooue aisg CI1O / A. A. [po3nos, M.
B. Ipo3noBa. — CapartoB: Hayunas kaura, 2019. — 317 ¢. — ISBN 978-5-9758-
1900-0. — Texkct: anextponHbit // [udposoit oOpazoBaTenbHbIl pecypc IPR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/87083.html (mara
obpamenus: 31.01.2026). — Pexum qoctyna: 1isi aBTOPU3UP. TTOJIH30BATEIICH

6. Xumus 1Bera, BKyca M apomaTa MPOIyKTOB OOIIECTBEHHOTO MUTAHUS:
yuebHoe mocobue st CIIO / cocraButenu C. A. AnekcammHa. — CapaTos:
[TpodobpazoBanue, 2022. — 79 c. — ISBN 978-5-4488-1432-7. — Texkcrt:
anekTponHubiit // IudpoBoi obpazoBatenbubiii pecypc IPR SMART: [caiiT]. —
URL.: https://www.iprbookshop.ru/116315.html (xara o6pamenus: 31.01.2026). —
Pexum JNOCTyma: JUTS aBTOPU3HP. ITOJIb30BATEIIEH. - DOI:
https://doi.org/10.23682/116315

7. Heropga, JI. JI. Xumust Boabl 1 MUKPOOMOJIOTMH: Y4eOHOE mocodue s
CIIO / JI. JI. Herogna, T. C. KypmaeBa. — Capartos: I[IpodobpazoBanue, 2022. —

180 c. — ISBN 978-5-4488-1431-0. — Texkct: anexrpoHHbii // I{udposoi
00pa3oBaTeIbHbBIN pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/116314.html (mara ooOpamenus: 31.01.2026). —
Pexum JOCTyma: TUISt aBTOPHU3HUP. M0JIb30BATEIICH. - DOl:

https://doi.org/10.23682/116314

8. Kamanoma, 3. A. Xumus, TEXHMKA W TEXHOJIOTHS BSDKYIIHUX BEIIECTB:
yueOHoe mocooue / 3. A. Kamanoma, P. 3. PaxumoB. — MockBa: A# Ilu Ap
Menua, 2022. — 321 ¢c. — ISBN 978-5-4497-1399-5. — TekcT: 31eKTpOHHBIH //
[Mudposoit obOpazoBarensHbiii  pecypc I[PR  SMART: [caiit]. — URL:
https://www.iprbookshop.ru/116463.html (mata oOpamenus: 31.01.2026). —
Pexum JNOCTyma: JUTS aBTOPU3HP. ITOJIb30BATEIIEH. - DOI:
https://doi.org/10.23682/116463

9. Koxkopea, B. B., Xumusa: yuednoe mocoome / B. B. KokopeBa. —

MockBa: KunoPyc, 2023. — 371 c¢. — ISBN 978-5-406-10075-2. —
URL :https://book.ru/book/947249 (mara ooOpamienus: 31.01.2026). — Tekcrt:
DJIEKTPOHHBIMN.

HNHTEepHET - pecypchl:

Ne HasBanue Onucanue 3J1eKTPOHHOTO Hcnonb3yemblii 17151 padboThl
3J1eKTPOHHOT 0 pecypca ajpec
pecypca

1 | DnexTpoHHO- DrekTpoHHas OMOIHOTEKA https://www.iprbookshop.ru/

OoubnuoreyHas y4eOHOH TUTepaTypsbl,

cucrema «IPR MIPEAOCTABIIAIONIAS TOCTYT K

SMART» y4eOHUKaM, TTOCOOHSIM,

MOHOTpadusiM, HAyYHBIM



https://www.iprbookshop.ru/63225.html
https://www.iprbookshop.ru/87083.html
https://www.iprbookshop.ru/116315.html
https://doi.org/10.23682/116315
https://www.iprbookshop.ru/116314.html
https://doi.org/10.23682/116314
https://www.iprbookshop.ru/116463.html
https://doi.org/10.23682/116463
https://book.ru/book/947249
https://www.iprbookshop.ru/

KypHaJIaM U Apyromy
3JEKTPOHHOMY KOHTEHTY

DJIEKTPOHHO- DIEeKTPOHHO-OMOIHOTeUHAS https://book.ru/
OubInoTeUHas cuctema a1 BY308, CCY3oB,
cucrema «BOOK.ru» | obecnieunBaromas JOCTyI K
N3narenbcTBO yueOHUKaM, yueOHON U
"Kuopyc" METOJIMYECKOM JTUTEPATYPE MO
Pa3IUYHBIM TUCHUILTHHAM
Hayunas DTO Hay4YHas IIEKTPOHHAsI https://cyberleninka.ru/
ANIEKTPOHHAS OnOIMOTEKa, IMOCTPOCHHAS Ha
O6ubanorTeka napajgurme OTKpbITOM HayKu
«KubepJlennnka» (Open Science), OCHOBHBIMH
3a/1a4aMy KOTOPOU SIBIIAETCS
HOMYJISIPU3aNUs HAYKH U
HAaY4YHOM JEATEIIbHOCTH,
OOILIECTBEHHBIH KOHTPOIh
Ka4yecTBa HAYYHBIX ITyOJIMKaIuii,
pa3BUTHE MEXIUCIUTLTHHAPHBIX
HCCIIEN0BaHUM, COBPEMEHHOIO
MHCTUTYTa HAYYHOU PEICH3NH,
MIOBBIIIIEHUE IUTHPYEMOCTH
POCCHUICKON HAYKHU U
MIOCTPOEHUE UH(PPACTPYKTYPHI
3HAHUU.
Kypnan «Hayka n Caiir xxypHana «Hayka u sxu3aby | http://www.nkj.ru
KH3HDY

Hay4no-nomyisspHbIit
XKypHaJl «3HaHUe-
CHIIa»

Caiir xxypHana «3HaHHE-CHIIa»

http://www.znanie-sila.su

Kypnan
«ITomynspnas
MEXaHUKa»

Caiit xxypnana «IlonynspHas
MEXaHUKa»

http://www.popmech.ru

HNHCcTUTYyT NcTOpHN
€CTCCTBO3HAHUS U
texuuku uMm. C.H.
Basunosa PAH

cait HCTUTYTa UCTOPUU XUMHUH
u texuuku um. C.1. BaBunosa

PAH (UUET PAH)

http://ihst.ru
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4. KOHTPO.JIb Y OIIEHKA PE3YJbTATOB OCBOEHHS OBIIIEOBPA3OBATEJbHOM JUCITUTLIVHBI
KoHTpounb 1 o1ieHKa pe3ynbTaToB OCBOEHUS 00111€00pa30BaTeIbHON JUCIUILIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIIIMHAPHBIE
pe3yibTaThl, HalpaBJIeHHbIE HA (DOPMUPOBAHKME OOIIMX U TPO(PECCHOHATBHBIX KOMIIETEHIIMH 110 pa3fesiaM U TEMaM COAEepKaHUs

y4eOHOro MaTepuaa.

Koa u HaumeHoBanue popMuUpPyeMbIX
KOMIIeTeHIIMi

Pasznen/Tema

Tun oeHOYHBIX MEPONIPUATHI

OK 01. BeiOupath crmocoOsl petieHusl
3aja4 MpodeccuoHaIBHOMN IeATeTbHOCTH
IPUMEHHUTEIBHOK Pa3IHIHbIM
KOHTEKCTaM

Paznen 1, remsur 1.1.-1.2.Pa3nen 2, TemMbl
2.1.-2.2.Pa3nen 3, remn! 3.1.-3.3.Paznen
4, temsul 4.1.-4.3.Pa3nen 5, remsor 5.1.-
5.2.Paznen 6, temnl 6.1.- 6.2.Pa3nen 7,
teMsl 7.1.- 7.2. Pa3nen 8, Tema 8.1.
Pa3zgen 9, temer 9.1.-9.5

OK 02. Mcnonp30BaTh COBPEMEHHBIE
CpeJICTBA ITOMCKA, aHaJIn3a U
UHTepIpeTanuy HHOpMaIuu 1
UHGOPMAIMOHHBIE TEXHOJIOTHH JIJIS
BBITIOJTHEHUS 3a7a4 MpodeccuoHanbHON
JESITeIbHOCTH

Paznen 1, remnr 1.1.-1.2.Pa3nen 2, Tembl
2.1.-2.2.Pa3gen 3, remnr 3.1.-3.3.Pazgen
4, temsnl 4.1.-4.3.Pa3nen 5, temsol 5.1.-
5.2.Pa3nen 6, temnl 6.1.- 6.2.Pa3nen 7,
Temnl 7.1.- 7.2. Pa3nen 8, tema 8.1.
Pa3znen 9, remnr 9.1.-9.5

OK 04. DddexTuBHO
B3aMMO/ICICTBOBATh U pabOTaTh B
KOJUJICKTUBE U KOMaH/Ie

Paznen 8, tema 8.1. Pa3ngen 9, temur 9.1.-
9.5

OK 07. ConelicTBOBaTh COXpPAHEHUIO
OKPY’KarolIen Cpebl,
pecypcocOepeKeHHI0, TPUMEHSITh 3HAHUS
00 M3MEHEHUH KJIMMaTa, MPUHITATIBI
OepeXIIMBOTO POU3BOCTBA,

3¢ PeKTUBHO AEHCTBOBATH B
YpE3BBIYANHBIX CUTYAIIHSIX

Pasnen 8, tema 8.1. Pa3znen 9, remur 9.1.-
9.5

Kontponbnas pabora,
npoBepoyHas padora,
TECTHPOBAHUE,
YCTHBIN OIIpoC,
BBINIOJIHCHUE KEHC-3a1aHus,
naboparopHas padbora,
TPYTIOBEIC
npohecCuOHATBHO-
OpPUCHTHPOBAHHBIC TIPOEKTHI




JUCT PETUCTPAIIMA U3SMEHEHUI

Ne Conep:xxaHue u3MeHeHHUs PexkBU3UTHI JOKYMEHTA JlaTa BBegeHuUs
n/n M3MEHEeHHA
1 Pabouas nmporpamma ITpotokon 3acenanus ITHK
JUCUUIUTAHBI aKTyalTu3UpPOBaHa Ne CTH IIIIK 006/26 27.05.2026
or «27» 05 2026 roma
2 [Ipotokon 3acenanus 1K
No 0T « » e
20 roga
3 IIporokon 3acenanus [TLIK
Ne OT « » .
20 roga
4 ITporokon 3acenanus [TLIK
No OT « » e
20 rojaa




