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nejgaroruyeckue Hayku no crnenranbHoctsIMm: 44.02.01 JlomkonsHOe 00pa3oBaHUE;
44.02.02 IlpenomaBanue B HadaubHbiXx kiaccax; 44.02.03 Ilemaroruka
JOTIOJIHUTEJILHOTO 00pa30BaHuUsl.
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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
44.00.00 OOpa3zoBanue M MnegarorMuyeckue Hayku 1o crnenuanbHocTsM: 44.02.01
JomkonbHoe oOpazoBanue; 44.02.02 IlpenonaBanue B HayaldbHBIX Kllaccax;
44.02.03 Tlenarorvka 10NOJHUTEILHOTO OOpa30BaHHUS.

1.2. Heab 1 niiaHupyemblie pe3yabTATbl 0CBOCHHUS IMCHMIIINHBI

@OopMHUpPOBAaHUE Yy CTYIEHTOB XUMHYECKOM COCTABISIOMIEN €CTECTBEHHO-
HAay4YHOM KapTHUHBl MHUpPa KaK OCHOBBI INPUHATHS PEIICHHN B XU3HEHHBIX U
IPOU3BOACTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOI'O ITOBEJEHUS B IPUPOIHOM cpele.
3agauM IMCUMILVINHBIL:

1) chopmupoBath MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelie, LEJIOCTHOM HayYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBHCUMOCTH €CTECTBEHHbBIX
HayK;

2) pa3BUTb yMEHMsI MPOBOAUTH PACUETHI MO XHUMHUYECKUM (opmynam u
YPaBHEHUSM XUMHUYECKMX peakuui, IUIAaHUpPOBaTb M  HMHTEPIPETHPOBATH
pe3yabTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM NMPOBEACHUS XUMHUYECKUX SKCIIEPUMEHTAIBHBIX
WCCJIEIOBAHMM C COOJI0IEHUEM TIPaBMII 6€30MacHOr0 oOpaIeHus ¢ BEIeCTBaMU 1
71a00paTOPHBIM 000PYJOBaHUEM;

4) pa3BUTh YMEHHMS AaHAJIU3UPOBATH, OLEHUBATH, MPOBEPITH Ha
JIOCTOBEPHOCTH M 00001aTh HHPOPMAIINIO XUMHUECKOTO XapaKkTepa U3 pa3IudHbIX
MCTOYHHKOB;

5) cdopmupoBaTh yMEHHMS MPOTHO3UPOBATH  MOCIEACTBUS  CBOEHU
NEeATENbHOCTH WU XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
IPOLIECCOB;

6) chopMupoBaTh NOHUMAHNUE 3HAYUMOCTHU JOCTHKEHUM XUMUUECKON HAyKH
Y TEXHOJIOTUH JJIs Pa3BUTHS COLMAIBHOMN U POU3BOJICTBEHHOM cep.

Ilianupyembie  pe3yjabTaTbl  OCBOCHUA 001eo0pa3oBaTeIbHOI
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe @PI'OC COO
Oco0oe 3HaueHue AucHUIUIMHA uMeeT rpu hopmupoBanuu u pazsutun OK u T1K.

OO0mme KoMneTeHUMHU IInanupyemble pe3ybTaThbl 00y4eHHs

O0mme JAucuunimHapHabie

OK 01. BeiOupats
CTIOCOOBI pPeIICHHUS 3a1a4
npodeccruoHaIbHOM
JESITeTbHOCTH

B gactu Tpy10BOrO BOCIIUTAHUSA:
- TOTOBHOCTB K TPY.1y,
OCO3HaHHE [IEHHOCTH
MacTepCTBa, TPYJA0JI00He;

- BIAJETh CHCTEMOM XUMHYIECKUX
3HaHUM, KOTOpask BKIIOYAET:
OCHOBOITOJIAraroINe MOHATHUS
(XMMHYECKUH DJIIEMEHT, aTOM,




MNPUMCHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

- TOTOBHOCTb K aKTUBHOM
NEeSTEIIbHOCTH TEXHOJIOTHYECKON
U COLIMATbHON HANPaBIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD,
TUTAHUPOBATh U CAMOCTOSITEIILHO
BBITMOJHSATH TaKyIO
JESITEIbHOCTb;

- HHTEPEC K Pa3InYHbIM cepam
npodhecCHoHaATBHOMI
JeSITEIbHOCTH, OBJIaJICHUE
YHHUBEPCATbHBIMU yUSOHBIMU
MO3HABaTEJIbHBIMU JIEHCTBUSMU:
a) 0a30BbIC TOTUYECKUE
IEUCTBUS:

- CaMOCTOSITEIHHO
dbopmyupoBaTh U
aKTyaJH3UpOBaTh MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIIECTBEHHBIN
MpU3HAK WIK OCHOBAHUS IS
CpaBHEHUsI, KJIacCU(PUKALMU U
000011IeHMST;

- OIIPEIEINISATh [EH
NeSITEIbHOCTH, 3a]1aBaTh
napaMeTpsl U KPUTEPUH HX
JOCTHKECHHUS;

- BBISIBIISITH 3AKOHOMEPHOCTH U
IPOTUBOPEYHS B
paccMaTpUBaeMBbIX SIBICHUSX;

- BHOCUTbh KOPPEKTHUBHI B
NeSITEIbHOCTbD, OIICHUBATH
COOTBETCTBUE PE3YIbTATOB
[EJISIM, OIICHUBATh PUCKU
MOCIEACTBUM eATENbHOCTH;

- pa3BUBATh KPEaTUBHOE
MBILIEHUE TIPU PEIICHUN
KHU3HEHHBIX MPOOIIEeM

0) 0a30BBIC UCCIIEAOBATEIIBCKUE
JEUCTBUSA:

- BJIaZIeTh HaBbIKaMU yueOHO-
HCCIIEI0BATENIBCKOU U
MPOEKTHOM IEeSITETLHOCTH,
HABBIKAMU pa3perieHUs
npo0Jem;

- BBISIBJISITH IPUYHHHO-
CJICJICTBEHHBIC CBSI3U H
aKTyaJIn3UpOBaTh 3a/4a4y,
BBIJIBUTATh TUIIOTE3Y €€
pelleHus, HAaXOAUTh apTyMEHTHI
JUTSI TOKA3aTeIbCTBA CBOUX
YTBEPXKACHUIA, 3a]1aBATh
napaMeTpsl U KPUTCPUHU

JMEKTPOHHAsI 000JI0YKa aToMa, S-,
p-, d-aeKTpoHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCT,
3JEKTPOOTPULIATENHHOCTD,
CTEeNEeHb OKUCIICHUS, XUMUYeCcKast
CBS3b, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIA 00bEM, YTIIEPOTHBIN
cKeneT, (PyHKIMOHAbHAS TPYIINa,
paauKal, u3oMepus, U30Mephbl,
TOMOJIOTUYECKHH psJl, TOMOJIOTH,
YTJIE€BOIOPOAbI, KUCIOPOA- U
a30TCOJEpIKAIINE COEIUHEHUS,
OMOJIOTMYECKH aKTHUBHbBIC
BELIECTBA (YTJIEBOBI, JKUPBI,
OeJIK1), MOHOMED, TTOJTUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHMUS, KPUCTAIITNYECKAs
pelieTKa, TUIIbl XUMHYECKHUX
peakiuii (OKUCIUTENbHO-
BOCCTaHOBUTEJbHBIE, K30~ U
SHIO0TEPMUUYECKHE, PEAKIITI
HWOHHOTO 0OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEIJEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS
JUCCOIUAIS, OKUCITUTEb,
BOCCTaHOBUTEJb, CKOPOCTh
XUMHYECKOU PEaKLH,
XMMHUYECKOEe paBHOBECHUE), TEOPUU
Y 3aKOHBI (TEOPUST XUMUIECKOTO
CTPOECHHS OPTaHUYECKUX BELIECTB
A.M. Bytneposa, Teopust
BJIEKTPOJTUTUYECKON
JUCCOIMAIIMU, IEPUOTUYECKUN
3akoH .. MeHnneneeBa, 3aK0H
COXpaHEHHUS MaCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN
SI3BIK XUMUH, (PAKTOIOTUIECCKUE
CBEJICHHsI O CBOMCTBAX, COCTaBE,
MOJTyYeHHH U 0€30IacHOM
WCIOJIb30BaHUHU BaKHEUIIINX
HEOPraHMYECKHUX M OPraHUYEeCKUX
BEILIECTB B OBITY U MPAKTHUECKOU
JESITEIbHOCTH YEJIOBEKa;

- YMETb BBISBIISITH XapaKTEPHbIE
MIPU3HAKU U B3aUMOCBSI3b
M3YYCHHBIX ITOHATHH, TPUMCHSITH
COOTBETCTBYIOIINE TTOHITUS MTPU
OTIMCaHUU CTPOCHUS U CBOWCTB
HEOPTaHUYECKHUX M OPraHUYEeCKUX
BEILIECTB U UX NPEBPALLCHUN;




pelIeHuS;
- aHAJIU3UPOBATH MMOJTYUYCHHBIE B
XOJI€ pEeLICHNs 3a0a49u
pe3yabTaThl, KPUTHUECKH
OILICHUBATh UX I[OCTOBepHOCTI:,
MIPOTHO3UPOBATH U3MECHEHHE B
HOBBIX yCHOBHHX;

- YMETb MePEHOCUTH 3HAHUS B
HO3HaBaTeHBHYIO 148
MPaKTUYECKYIO 00IacTH
KUBHCACATCIIbHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS
nu3 pa3HI:IX HpGI[MeTHI:IX
obnacreii;

- BBIIBUI'aTh HOBBIC U/ICH,
npeiaraTh OpUruHaIbHBIC
MOAXOABI Y pELICHUS;

- CITOCOOHOCTB UX
HUCIIOJIB30BAHUSA B
IIO3HABAaTEJILHON U COLIMAIbHOMN
MPAKTHKE

BBISIBJIITH B3aUMOCBSI3b
XUMUYECKHUX 3HAHUM C MOHATHIMHU
Y TIPEACTABICHUSAMU JPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;
- YMETb UCTIOJIb30BAThH
HaVMEHOBAHUS XUMHUYECKUX
COEMHEHUIN MEXyHAPOIHOIO
CO103a TEOPETUYECKOUN 1
MPUKIAAHON XUMUHU U
TPUBUAJIbHBIE HA3BAHMS
BOKHEHIIINX BEIIECTB (ITUJICH,
aleTHIeH, IIIUIEepUH, PeHo,
(dopmanpaerua, yKkcycHas
KHMCJIOTA, TJIMLWH, YTapHBbIi ras,
YIJIEKUCIIBIN T'a3, aMMUAK,
raiieHasl U3BeCTh, HeraueHas
W3BECTh, MTUTHEBAS COJA U
JPYTHUX), COCTABIATH (DOPMYJIBI
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB, YPABHEHUS XUMUYECKHUX
peakuuii, OOBSICHITh UX CMBICT;
MIOATBEPKIATh XapaKTEPHbIE
XUMUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIIMMHU
SKCIEPUMEHTaMU U 3aMUCIMHU
YpaBHEHUN XUMUUYECKUX PEaKIINi;
- YMETb YCTaHABIIMBATh
MIPUHAJIEKHOCTh N3YUYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB K ONPEAECICHHBIM
KJIaccaM U TPYIIaM COCTUHEHUN,
XapaKkTEepU30BaTh UX COCTAB U
Ba)KHEMIIIE CBONCTBA;
ONpPEIENATh BUbl XUMHYECKUX
CBsI3eM (KOBaJICHTHAs, MOHHAS,
MeTajin4yeckasi, BOJOpOiHas),
THUIIbI KPUCTAIUTMYECKHUX PEIIETOK
BEILIECTB;

KJIacCU(UIIUPOBATH XUMHUYECKUE
peaKiuuy;

- chopMupOBaTH MPEACTABICHUS:
0 MaTepHUAIILHOM €UHCTBE MHUPA,
3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBJICHUI
MIPUPOJIbI; O MECTE U 3HAUECHUU
XUMUHU B CUCTEME €CTECTBEHHBIX
HayK ¥ €€ POJIU B 00ecTieueHU!
YCTOMYHBOTO pa3BUTHUSA
YeJI0BEYECTBA: B PEILICHUH
POOJIEM YKOJIOTHYECKOH,
JSHEPreTUYECKON U MUILEBOU
0€30MaCHOCTH, B Pa3BUTUHU




MEUIHBI, CO3/TAaHUU HOBBIX
MaTepHanoB, HOBBIX UCTOYHUKOB
SHEPTUH, B 00ECTICUCHUN
paloHaIbHOrO
MIPUPOIOTIONB30BAHUS, B
(hopMHUpPOBaHUH MUPOBO33PEHUS U
o01elt KyIbTyphl UeIOBeKa, a
TaK)Ke KOJIOTUYECKU
000CHOBAaHHOTO OTHOIIICHUS K
CBOEMY 37I0pPOBbIO U MPUPOTHOMN
cpene;

- BJIaJIETh CUCTEMOM XUMHYECKHUX
3HaHUH, KOTOpas BKJIIOYACT:
OCHOBOMOJIaraoue moHATUs
(IOTIOJTHUTENIBHO K CUCTEME
MOHATUI 0a30BOTO YPOBHS) -
M30TOIIbI, OCHOBHOE 1
BO30Y’KJIEHHOE COCTOSTHUE aTOMa,
TUOpUAM3AIIHS ATOMHBIX
opbOuTanei, Xumuueckas CBs3b
("O" u"", kxpaTHbIE CBA3M),
MOJISIpHAsi KOHIIEHTpaIus,
CTpYKTypHasi (hopmyIa, U30MepHs
(cTpykTypHas, reoMeTpuiecKas
(Iuc-TpaHc-u30Mepus ), TUIIBI
XUMHUYECKHUX peakiuii (romo- u
reTeporeHHble, 0OpaTHUMbIE U
HEOOpaTUMBIE), pAaCTBOPBI
(MCTUHHBIE, TUCTICPCHBIC
CUCTEMBI), KpUCTAJIIOTUPATHI,
CTETICHb TUCCOIIHAIINH,
AJEKTPOIJIN3, KPEKHHT,
PUGOPMHHT); TCOPHH U 3aKOHBI,
3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKUE 3HAHUS,
JeKalue B OCHOBE IOHUMaHUS
MPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKHX SIBJICHUIH,
COBPEMEHHBIE MTPEICTABICHUS O
CTPOCHHH BEIIECTBA HA aTOMHOM,
MOJIEKYJISIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSIX;
MIPEICTABICHHS O MEXaHU3MaX
XUMHYECKUX PEAKIUM,
TEPMOAMHAMHYECKUX U
KHHETUYCCKUX 3aKOHOMEPHOCTSIX
WX MPOTEKAHUSI, 0 XUMUYECKOM
PaBHOBECHH, TUCTICPCHBIX
cuUcTeMax, (paKTOIOTUYECKUE
CBEJICHHS O CBOMCTBAX, COCTaBe,
MOJTy4eHUU U 0e30MacHOM
HCMOJIb30BAHNM BaKHEUIIINX




HEOPTaHMYECKHUX M OPTaHUIECKUX
BEIIECTB B OBITY U MPAaKTHYECKOMN
NESTEIIbHOCTH YEJIOBEKa; 00X
Hay4YHbIX TPUHIIUIIAX
XUMHYECKOTO IPOU3BOCTBA (Ha
MpUMepe IPOU3BOCTBA CEPHOM
KHCIIOTHI, aMMHaKa, METaHOJIa,
nepepaboTku HEPTH);

- YMETh MPOBOJIUTH PACUYETHI IO
XUMHYECKUM (popmysam u
YpaBHEHUSM XUMHYECKHX
pEaAKIUii C KCTIOJIb30BAHUEM
(bu3HUeCKUX BEIUIUH (MACCHI,
o0beMa razoB, KOJIHYECTBA
BEIIECTBA), XapaKTEPU3YIOLINX
BEILIECTBA C KOJIMYECTBEHHON
CTOPOHBI: pacyeThl IO
HaXO0XICHUIO XUMUYECKON
(hopMyITBI BEIIECTBA; PACUETHI
Macchl (00beMa, KOTM4ecTBa
BEIIECTBA) NIPOYKTa PEAKIINH,
€CJIM OJTHO M3 UCXOJIHBIX BEIIECTB
JTaHO B BUJIE pacTBOpa C
ONpeAEICHHON MacCOBOM J10J1eH
PacTBOPEHHOTO BEIIECTBA HIIN
JTAaHO B M30BITKE (MMEET MPUMECH);
pacdeTbl MacCOBOM UM 00BEMHOMN
JIOJIU BBIXOJ1a IPOAYKTA PEaKIUu;
pacueTsl TerIoBoro 3¢ dexra
peakiuii, 00bEMHBIX OTHOIIICHUHA
ra3os;

- YMETh BBISBIIATH XapaKTepHbIE
MIPU3HAKU U B3aUMOCBSI3b
W3YYECHHBIX MOHATHH, TPUMEHSTh
COOTBETCTBYIOIINE TTOHITHS TIPU
OTNMCAaHUU CTPOCHHS U CBOMCTB
HEOPTaHMYECKUX M OPraHUIECKUX
BEIIECTB U UX MPEBPAILICHUN;
BBISIBJISITH B3aUMOCBSI3b
XUMHYECKHUX 3HAHUH C MOHATUSIMU
Y TIPEJICTABICHUSIMH JPYTHX
MPEAMETOB JIJIst OoJiee
OCO3HAHHOTO MIOHUMAHUS U
OOBSICHEHUS! CYIITHOCTH
MaTepHUaTbHOTO ETUHCTBA MHPA;
WCIIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHUS IS
OOBSICHEHUS ¥ IPOTHO3UPOBAHUS
SIBIICHUHN, UMETOIINX
€CTECTBCHHOHAYYHYIO TIPUPOIY;

- YMETh UCTIOIb30BATh
HAaWMEHOBAHMS XUMUYCCKHIX




COEMHEHUIN MEXyHAPOIHOIO
CO103a TEOPETUYECKOUN 1
MPUKIAAHON XUMUHU U
TPUBHAJIbHBIE HA3BAHUS BELIECTB,
OTHOCSILIUXCS K U3yUYECHHBIM
KJIacCaM OPraHUYECKUX U
HEOPraHUYECKUX COEAUHEHUI;
HCIIOJIb30BAaTh XUMUYECKYIO
CUMBOJIMKY JJIS COCTaBICHUS
(hopmysT HEOpraHUYECKHUX
BEILIECTB, MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIICHHBIX U CKEJIETHBIX)
(hopMyI1 OpraHMYECKHUX BEIIECTB;
COCTaBJISTh ypPaBHEHUS
XUMHYECKHUX PEAKIUi U
PacKpbIBaTh UX CYIIHOCTb:
OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIINIl
IIOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHCca ITUX
pEaKIINii;

peaxiuii HFOHHOro OOMeHa ImyTeM
COCTaBJIEHUS UX MOJHBIX U
COKpAaIICHHBIX HOHHBIX
ypaBHEHUH;

peakuil TuIpoJIn3a, peaKkuil
KOMILIEKCOOOpa3oBaHus (Ha
MpUMepe TUIPOKCOKOMILIEKCOB
[IMHKA ¥ ATFOMUHUA);
MOATBEPKIATh XapaKTEPHbIE
XUMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMHU
JKCHEPUMEHTAMU U 3aMNACAMHU
YPAaBHEHUN XUMUYECKUX PEAKLUN;
- YMeTh KJIacCUu(PUIMPOBAThH
HEOPraHUYeCKHe U OPraHuueCcKue
BEILIECTBA U XUMHUYECKHUE PEAKIIUH,
CaMOCTOSITENIbHO BEIOUPATh
OCHOBAaHUS ¥ KPUTEPHUH IS
KJIacCU(UKALUN U3YIaeMbIX
XAMUYECKHX 00BEKTOB;
XapaKTEepU30BaTh COCTaB U
Ba)KHCHIIIE CBOMCTBA BEIIECTB,
MPUHAJISKALINX K
OTIpEeIETICHHBIM KJIaccaM 1
rpynnam coeAMHEeHU (TIPoCThIe
BEILIECTBA, OKCHUJIBI, TUIPOKCHUIBI,
COJIN; YIJIEBOJOPOIbI, TPOCTHIE
3¢upsl, CIUPTHI, HEHOJIBI,
aNbJIeTH/Ibl, KETOHBI, KAPOOHOBBIE
KHCJIOTBI, CIIOXKHBIE (DHUPHI,




KUPBI, YTTIEBOJIbI, AMHUHBI,
AMUHOKHCIIOTBI, OCJIKH);
MIPUMEHSITh 3HAHHSI O COCTaBE U
CBOMCTBAX BEIECTB UIA
IKCIIEPUMEHTAILHOU MTPOBEPKU
TUIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEN IIPOTEKaHUS
XUMHYECKHUX PEAKIUi U
MIPOTHO3UPOBAHUS BO3MOKHOCTEH
UX OCYIIECTBIICHHUS;

- YMETh MOATBEPKIATh HA
KOHKPETHBIX MPUMEpPAX XapaKkTep
3aBUCUMOCTHU PEAKLIHOHHOMN
CITOCOOHOCTH OPTraHUYECKUX
COCIMHEHUM OT KPaTHOCTHU U THUIIA
xoBaseHTHol csasu ("O"u""),
B3aMMHOTO BITUSHUSI aTOMOB U
TPy aTOMOB B MOJIEKYJIax; a
TaK)Ke OT OCOOCHHOCTEH
peanuzaiuu pa3inuHbIX
MEXaHU3MOB MPOTEKAHUS
pEaKIIHNii;

- YMETh XapaKTepHU30BaTh
3JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM H BO30YX/I€HHOM
COCTOSTHMM) U HOHOB XUMHYECKUX
31emMeHTOoB 1 - 4 nepruoaoB
[Tepuonuueckoit cucrems . 1.
MenzeneeBa u UX BaJICHTHBIC
BO3MOYKHOCTH, HCTIONb3YSI
mousitus "s”, "p", "d-
3JICKTPOHHBIE" OpOUTAIH,
JHEPreTHYECKHUE YPOBHU;
O0OBSACHITH 3aKOHOMEPHOCTH
W3MEHEHHUS CBONCTB XUMUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMU
COCIMHEHUH 110 NIEPUOIaM U
rpynmnam;

OK 02. Ucnonws3oBathb
COBpPEMEHHBIC CPEJICTBA
MOWCKA, aHaJIM3a U
WHTEPIpETAINN
uHpoOpMaLnH, 1
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHHS 33144
npodeccruoHaIbHOM
JESITeTbHOCTH

B o6nactu IeHHOCTH HAYYHOTO
MO3HAHUS:

- chopMHpPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU U
00111eCTBEHHOW MTPAKTHUKH,
OCHOBaHHOTO Ha JHAJIOTe
KYJIBTYP, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B
MOJIUKYJIBTYPHOM MUPE;

- COBEPIIEHCTBOBAHUE A3BIKOBOMU
U YUTATEJIbCKOU KYJIbTYPbI KaK

- YMETb IUIaHUPOBATh U
BBINOJIHATh XUMUYECKUHN
AKCIIEPUMEHT (IIPEBPALICHHUS
OpPraHUYECKUX BELIECTB NIpU
HarpeBaHMH, MOJy4YECHUE STHIICHA
Y U3y4YE€HUE €r0 CBOMCTB,
KayeCTBEHHBIE PEaKLIUU Ha
aJIBJIETUBI, KpaxMaJl, YKCYCHYIO
KHCJIOTY; ACHATypauus OEJIKOB
IIPU HAarpeBaHUU, LIBETHBIE
peaxiuy 6eIKOB; MPOBOAUTH
peaKIi HOHHOTO 0OMEHa,
OTIpeNIeNIATh CPeay BOJHBIX
pacTBOpOB, KAUECTBEHHBIE




CpEeACTBA B3aUMOJEHCTBUSA
MEKy JIFOIBMH U TIO3HAHUS
MHpa;

- OCO3HAHUE [ICHHOCTH HayYHOH
NesITeTIbHOCTH, TOTOBHOCTh
OCYIIECTBIIATh TPOCKTHYIO U
UCCIIEI0BATEIBCKYIO
JeATEIIFHOCTh MHIUBHTYyaTbHO U
B TPYIIIIE;

OBnasieHNe yHUBEPCATBHBIMA
y4eOHBIMH [TO3HABATEIbHBIMH
NIEUCTBUSIMU:

B) paboTta ¢ napopmaruei:

- BJIaJICTh HaBBIKAMU TTOJTyYCHUS
UH(POPMALIUU U3 UCTOYHUKOB
Pa3HbBIX TUIIOB, CAMOCTOSTEIIHHO
OCYILECTBIIATH TIOUCK, AHAJIN3,
CHCTEeMAaTH3aLHNIO0 1
UHTEPIPETALNIO HHPOPMALIUU
Pas3INYHBIX BUAOB U HOPM
NPECTaBIICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3INIHBIX
dopmarax ¢ y4eToM Ha3HAYCHUS
nH(}OpMAIUU U TIEIeBOM
ayJIUTOpUH, BEIOHpast
ONTUMATBHYIO (HOpMY
NPEJCTaBICHUS U BU3YyaJIH3alUH;
- OLICHUBATH JJOCTOBEPHOCTb,
JETUTUMHOCTh MH(POPMALIUH, e
COOTBETCTBHUE ITPABOBBIM U
MOpaJIbHO-ITUYECKHUM HOpMaM;
- UCTIONIb30BAaTh CPEJCTBA
UH(POPMALMOHHBIX U
KOMMYHUKAIIHOHHBIX
TEXHOJIOTUH B pELICHUU
KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHM3alMOHHBIX 33/1a4 C
co0uo/IeHHeM TpeOOBaHMIA
SPrOHOMHKH, TEXHUKU
0e30MMacHOCTH, TUTHCHEI,
pecypcocOepexeHus], IPaBOBBIX
Y STHYECKUX HOPM, HOPM
UH(POPMALIMOHHOM
0€30I1aCHOCTH;

- BJIaJICTh HaBBIKAMH
pacro3HaBaHMS M 3aLIUTHI
UHpOpMaNH,
nHGOPMaLIMOHHON
0€30MacHOCTH JTUYHOCTH

peakiuu Ha cynbhat-, kKapOoHaT-
U XJIOpUJ- aHUOHBI, HA KATHOH
aMMOHHS;, pelIaTh
SKCIIEPUMEHTAJIbHBIE 33]Ia4H 110
teMam "Metamibl" u
"HemeTaer'") B COOTBETCTBUU C
MpaBWJIAMU TEXHUKH
0€30MacHOCTH MPU 0OpaIEHUH C
BEIIECTBAMU 1 TaOOPATOPHBIM
000pyI0BaHUEM; TIPEJICTABIATD
PE3yNbTAaThl XUMHUYECKOTO
IKCTIEPUMEHTA B (JOpMe 3amich
ypaBHEHUN COOTBETCTBYIOIIUX
peakuii 1 GopMyITMpOBaThH
BBIBOJIBI HA OCHOBE THX
PE3yNbTaTOB;

- YMETh aHAJIU3UPOBATH
XUMHUYECKYI0 HH(POpMaIIUIO,
MOJTy9aeMyI0 U3 Pa3HBIX
HWCTOYHHUKOB (CPEICTB MacCCOBOM
uHpopmanuu, cetb UHTEpHET U
Apyrue);

- BJIAJICTh OCHOBHBIMU METOJJAMU
HAy4YHOTO MO3HaHUS BEUIECTB U
XAMUYECKUX SIBICHUH
(HabmoieHre, U3MEPEHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHUE);
- YMETh MPOBOJIUTH PAaCUYETHI 1O
XUMHAYECKHM (hopMyJiam U
YpaBHEHUSAM XUMHUYECKHUX
peaKUHUii C HCIIOJIL30BAHUEM
(hbU3UYECKUX BEITUYHH,
XapaKTepU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOW CTOPOHBI:
Macchl, 00bemMa (HopMalibHbIE
yCIIOBUSI) Ta30B, KOJIMYECTBA
BEIIECTBA; MCIIOIH30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS
JUTSL TIPUHSITHSI PEIICHUI B
KOHKPETHBIX JKU3HEHHBIX
CUTYaIlUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX MPUMEHEHHUEM;
- YMETh CAaMOCTOSTEIHHO
IUTAHUPOBATH M MPOBOIUTH
XUMHYECKHI SKCTIEPUMEHT
(TorydeHue u u3yueHne CBOMCTB
HEOPraHNYECKUX M OPraHuYeCKUX
BEIIECTB, KAUECTBEHHBIC PEaKIIUN
YTIIEBOIOPOAOB PA3TMUHBIX
KJIaCCOB M KHCIIOPOACOACPIKAIIINX
OpPTaHMYECKUX BEILECTB, PELICHHE
IKCIIEPUMEHTAIBHBIX 33724 T10




pacno3HaBaHUIO HEOPTAHUYECKUX
Y OPTaHUYECKHUX BEIECTB) C
COOJIIOICHHEM TIPaBUIT
0e3omacHOTO OOpaIeHus ¢
BEIIECTBAMU U TaOOPATOPHBIM
obopynoBanuem, popmMyIupoBaTh
LIEJTN UCCTIEIOBAHUS,
MIPEIOCTABIIATH B PA3IMYHOM
(dbopme pe3ynbTaThl
9KCIIEPUMEHTA, aHAIU3UPOBATh U
OIICHHUBAThH UX JIOCTOBEPHOCTH;
-YMeTb OCYIIECTBISATh
LI€JICHAIIPABJICHHBINA ITOUCK
XUMHUYECKON nHPOpMaIuu B
pa3IUYHBIX UCTOYHUKAX (HAaydHas
1 yueOHO-Hay4yHas JIUTeparypa,
CpeCcTBa MaccoBOW MH(pOpPMaLNH,
cetb IHTEpHET U npyTHE),
KPUTHUYECKH aHATTU3UPOBATh
XUMHUYECKYI0 HH(POpMaIHUIO,
nepepadaTbIBaTh € U
HCIIOJIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOW yueOHOM 3a1auei;
- BJIQIETh CUCTEMOU 3HAHUM O
METOJ1aX HAYYHOTO TTO3HAHUS
SABJICHUN

MIPUPOJIBI, HUCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax U
YMEHHSIMH MPUMEHSTh 3TU 3HAHUS
MIPH SKCIIEPUMEHTAIEHOM
WCCJIeIOBAHUH BEIECTB U JIIs
O00BSICHEHUS] XUMUYECKUX
SIBJICHHMI, UMEIOIIUX MECTO B
MpUPOAE MPAKTHUYECKON
JESITEIIbHOCTH YEJIOBEKA U B
MOBCEHEBHOM JKH3HH;

OK 04. 3¢ pexruBHO
B3aUMOJICHCTBOBATEL U
paboTaTh B KOJUICKTHBE H
KOMaH1e

- TOTOBHOCTh M CLIOCOOHOCTH K
00pa3oBaHMIO U CAMOPA3BUTHIO,
CaMOCTOSATCILHOCTH U
CaMOOIIPEIECTIEHHUIO;

-OBJIa/ICHHE HaBBIKAMU Y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM
Y COITMAIIEHON JeITCIbHOCTH;
OBnaziecHuEe yHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU
NIEUCTBUSIMU:

0) cOBMECTHas JCSITCIIBHOCTD:

- IIOHUMAaTh U UCIIOJIH30BaTh
MIPEUMYILECTBA KOMaHIHON U
WHIUBUTyJTBHOU PaOOTHI;

- PUHUMATD 11€JI1 COBMECTHOM
JIeSITEIbHOCTH, OPTaHU30BbIBATh

- YMETb IUIaHUPOBATh U
BBINOJIHATh XUMUYECKUH
HKCIEPUMEHT

(mpeBpaleHns: OpraHuYeCcKuX
BEIIECTB IPU HarpeBaHUM,
MOJIyYeHHE TUJICHA U U3Y4YEeHUE
€ro CBOMCTB, KAU€CTBECHHEIC
peaKIMM Ha abAErH/Ibl, Kpaxmall,
YKCYCHYIO KHCJIOTY; JIeHaTypaIys
O€IKOB NPHU HArpEBaHWH, LIBETHBIE
peaxiuy 6eIKOB; MPOBOAUTH
peaKIi HOHHOTO 0OMEHa,
OTIpeNIeNATh CPeay BOJHBIX
pacTBOpOB, KAUECTBEHHBIE
peakiuu Ha cynbhar-, kKapOoHaT-
U XJIOPU/- aHUOHBI, HA KATUOH




Y KOOPJIMHUPOBATH ACHCTBUS 110
€€ JIOCTH)KEHHUIO: COCTABIIATh
IJIaH JEUCTBUM, PACIIPEICIIATh
PO C yYETOM MHEHHI
YYaCTHUKOB 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboTshl;

- KOOPJMHUPOBATH U BBIIOJIHATH
paboTy B yCIOBUSX PEalbHOTO,
BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO
B3aNMOJICHCTBHA,

- OCYIIECTBIISITh MO3UTUBHOE
CTpaTeruyeckoe MoBeIeHUE B
Pa3JIMYHBIX CUTyaIUsX,
MPOSIBIISATE TBOPUYECTBO U
BOOOpakeHue, ObITH
MHUIMATUBHBIM

OBnajeHne yHUBEpCalIbHbIMU
PEeryIsTUBHBIMU ACHCTBUSIMHU:
T') IPUHSITHE Ce0s U IPYTHX
JIONEN:

- IPUHUMATh MOTHUBBI U
apryMeHThI IpYTUX JIOAeH mpu
aHaJIN3€e Pe3yIbTaTOB
NeSITENIbHOCTH;

- PU3HaBaTh CBOE MIPABO U
MpaBo JPYTUx JIOIEH Ha
OIIMOKH,

- pa3BUBAThH CIIOCOOHOCTH
MOHUMATh MUP C TO3ULUU
JIPYroro 4yeioBeka

aMMOHHS;, pelIaTh
SKCIIEPUMEHTAJIbHBIE 33]Ia4H 110
temaM "Metaisl" u
"HemeTaier'") B COOTBETCTBUU C
MpaBIJIAMU TEXHUKH
0€30MacHOCTH MPU 0OpaIEHUH C
BEIIECTBAMU U TaOOPATOPHBIM
000pyI0BaHUEM; TIPEJICTABISATD
PE3yNbTaThl XUMHUYECKOTO
AKCTIEPUMEHTA B (JOpMeE 3amuch
ypaBHEHUN COOTBETCTBYIOIIUX
peakmuii 1 GopMyITMpOBaThH
BBIBOJIBI HA OCHOBE ITHX
PE3yNbTaTOB;

-YMETh CaMOCTOSITEIILHO
IJIAaHUPOBATh U MIPOBOIUTD
XUMHYECKUN SKCIIEPUMEHT
(moyyeHue u u3y4eHue CBONCTB
HEOPTaHMYECKHUX M OPraHUIECKUX
BEIIECTB, KAUECTBEHHbIE pEaKLuu
YTIIEBOIOPOOB PA3THUHBIX
KJIACCOB M KHUCIIOPOACOACPKAIINUX
OpPTaHMYECKUX BEIIECTB, PEIICHHE
9KCIIEPUMEHTAJIBHBIX 3aa4 M0
pacno3HaBaHUIO HEOPTAHUYECKUX
1 OPTaHUYECKHUX BEIECTB) C
COOJIIO/ICHHEM TIPaBUIT
0e3omacHOTO OOpaIeHus ¢
BEIIIECTBAMU U TaOOPATOPHBIM
obopynoBanuem, popmMyIupoBaTh
LIEJTH UCCTIEIOBAHUS,
MIPEIOCTABIIATH B PA3IMYHOM
dhopme pe3ynbTaThl
9KCIIEPUMEHTA, aHAIU3UPOBATh U
OIICHUBAThH UX JIOCTOBEPHOCTH;

OK 07. CoznelicTBOBaTHL
COXPaHEHUIO
OKpY>Karolleu cpebl,
pecypcocOepereHuIo,
MIPUMEHATH 3HAHUS 00
W3MCHECHUHU KITUMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO AEHCTBOBATH
B UPE3BbIYAHBIX
CUTYaIUsX

B o0nacTi 5K0I10rH4ecKoro
BOCIIUTAHUS:

- cpopMUPOBAHHOCTH
HKOJIOTUYECKOH KYJIBbTYpHI,
TMOHUMAaHHUE BIIMSHUS
COLIMAJILHO- DKOHOMHYCCKUX
MPOIIECCOB HAa COCTOSTHUE
MIPUPOJTHON U COLIMATBHOM
cpenpl, 0OCO3HaHHUE TII00ATLHOTO
XapakTepa dKOJIOTMUYEeCKUX
npo0Jem;

- INTAHUPOBAHUE U
OCYIIIECTBIICHHUE ICCTBUI B
OKpYKaKoILEe cpeie Ha OCHOBE
3HAHUA [IeJIEN YCTOMYUBOTO
pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HENPUSITUE ICUCTBUI,

- copMHPOBATH TIPEACTABICHUS:
0 XHUMHUYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTHUHBI
MHUpa, POJTU XUMUU B TIO3HAHHUH
SBJICHUW PUPOJBI, B
(hopMUPOBAHUH MBIIIJICHUS U
KYJBTYPBI JIAYHOCTH, €€
(YHKITMOHATEHOM TPaMOTHOCTH,
HEOOXOUMOM JIJIsl PEIICHHS
MPAKTUYECKUX 33729 U
9KOJIOTHYECKH 00OCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOAHOM Cpee;

-yMeTb COOI0IaTh MpaBuiia
9KOJIOTUYECKH 11eJ1eCO00Pa3HOTO
MOBEICHUS B OBITY U TPYIOBOM
JIEATEJIbHOCTH B IEIAX




IIPUHOCSIIMX BpEl OKpYyXKarolen
cpene;

- YMEHHUE MMPOTHO3UPOBATH
HeOIaronpusITHbIC
HKOJIOTUYECKUE MTOCIIEICTBUS
NpEANPUHUMAEMbIX JEHCTBUM,
npeaoTBpanaTh Ux;

- paclIMpeHue OIbITa
IEATEILHOCTH SKOJIOTHYECKOMN
HaIIPaBJIEHHOCTH HA OCHOBE
3HaHWI 110 Pu3uKe

COXpaHEHHUs CBOETO 3/I0POBbS U
OKpYKaloIllel MPUPOHON CPEIbL;
YUHUTBIBATH OMACHOCTh
BO3JICUCTBHUS HA JKUBEIE
OpraHU3MbI OIPEIETIEHHBIX
BEIIECTB, IOHUMAs CMBICIT
MOKa3aTelis NpeaesIbHON
JIOITyCTUMOM KOHIIEHTPALIHH;
-yMETb MPOTHO3UPOBATD,
AQHAJIU3UPOBATH U OLICHUBATH C
MO3HIINI SKOJIOTrHYEeCKOM
0€30I1aCHOCTH I1OCIIEACTBUA
OBITOBOI M MPOU3BOJICTBEHHON
JIesITeJIbHOCTH YeJIOBEKa,
CBSI3aHHOU C mepepadoTKon
BEIIECTB; MUCII0Jb30BaTh
MOJTyYEHHbIC 3HAHUS TS
MPUHSTUSA TPAMOTHBIX PEIICHUHN
po0JIeM B CUTYAIHSX, CBI3aHHBIX
C XMMHEH;

-yMETh OCO3HaBaTh OMACHOCTh
BO3JICUCTBHUS HA JKUBEIE
OpraHU3MbI OIIPEIEIEHHBIX
BEIIECTB, IOHUMAs CMBICIT
MOKa3aTels peaesIbHON
JIOITyCTUMOW KOHIEHTPALINH, 1
MOSICHATH Ha TIPUMEPaX CIIOCOOBI
YMEHBIIEHUS U MPEIOTBPALLICHUS
UX BPEJIHOrO BO3ACHCTBUS Ha
OpraHMu3M 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. Pelienne npakTuko-
OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUI HA CBOICTBA U MOJTYy4YCHUE
HEOPTraHMYECKUX BEIIECTB.

JlabopaTopHoe 3aHsATHE

JlabopatopHas pabora «CBONHCTBa METAJUIOB U HEMETAJIIIOBY.

OK 01, OK 02




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.
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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-Tpanc-uomepusi). 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
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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.



https://book.ru/book/961827
https://book.ru/book/958775
https://book.ru/book/961769
https://book.ru/book/956630
https://book.ru/book/960508
https://www.iprbookshop.ru/66217.html
https://www.iprbookshop.ru/59133.html
https://www.iprbookshop.ru/68898.html
https://doi.org/10.23682/68898

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
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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
JUCLUILIMHEL aKTyaIu3upOBaHa Ne CCOT'I ITIIK 012/26 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 roja
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