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PACCMOTPEHA YTBEPXIEHO

Ha 3acenanuu MIIK MaremMatnueckux u npukaszoM aupekropa I'BIIOY «BOK»
00IINX €CTECTBEHHO-HAYYHBIX JTUCIUILIAH Ne 143-O]1 ot «01» utons 2026 r.
[TpoTtokomn Ne 9
oT «13» mas 2026 1.

PabGouas mporpamma y4eOHOW AUCHUILIMHBI pa3paboTaHa Ha OCHOBE MPHUMEPHOU paboueit
nporpammbl - O «Xumusi» s npodecCHoHANBbHBIX  00pa3oBaTeIbHBIX OpTaHU3AIlNi,

pekomenioBanHon qa YITIC 13.00.00, yTBepxkaeHHOW Ha 3acemanHuu llemarormueckoro
cosera ®I'BOY JITTO UPIIO (mpoTtokoin Ne6 ot 18 ampens 2025r.).

Opranuzanusi-pa3padoTyuK: rOCYyJIapCTBEHHOE Or0/IKETHOE npodeccuoHanbHOE
oOpasoBatenbHOE yupexiaenue «Bonrorpaackuit suepretudeckuit komemx» (I'BIIOY
«B2K»)

Pa3paboruuk: MBantok ['annna CrenanoBHa, npenogasatens ['BIIOY «BOK»

Oxkcnept: Ckunaupunu AnesrruHa HukonaeBHa, npenogasateins ['BIIOY «BOK»
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1. O0mass xapakrepucTuka padoueili mnporpamMmbl 001Ie00pa3oBaTeNbHOM
AUCHUTTHHBI

1.1 Oo6meoOpa3zoBarenbHas AUCIUIUIMHA «XHMHS» SBISETCA 00s3aTeIbHON
94acThIO 00IIe00Pa30BaTEILHOTO IIUKJIa 00Pa30BaTEIbHOM IPOTrPaMMEI.

1.2 leau u NJIaHUPYyeMBble Pe3yJbTAThI 0CBOCHHUS THCIUINIHHBI:

1.2.1 llenu u 3aqa94 AMCHUTLIHHDI

Copepxanue mnporpammbl 0011e00pa30BaTeIbHON AUCIUIUIMHBI « XUMUSD» HAMPaBICHO Ha
JOCTHKEHHE CIEAYIOIINX HeJIei:

- (dhopMHUpOBaHUE CHCTEMbl XHMHYECKMX 3HAHMM KaK Ba)KHEHIICH COCTaBIISIOIICH
€CTECTBEHHO-HAyYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOW JEXaT KIKOYEBHIE MOHSTHS,
(dbyHIaMEHTaNbHbIE 3aKOHBI M TEOPUU XHUMHH, OCBOCHHE S3blKa HAyKH, YCBOCHUE W
MMOHUMAaHWE CYIIHOCTH JOCTYIHBIX OOOOIIEHW MHPOBO33PEHUECKOTO0  XapakTepa,
03HAaKOMJIEHHE C UCTOPUEHN UX Pa3BUTUS U CTAHOBIICHHUS;

- dbopMupoBaHHe U pa3BUTHE MPEICTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BEUIECTB
U XUMHUYECKUX PEaAKIUN, HEOOXOIUMBIX s TPUOOPETEHUS YMEHH OPUEHTHPOBATHCS B
MHUpE BEIIECTB U XUMHUYECKUX SBJICHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTHUUECKON U
MOBCEIHEBHOM JKU3HU;

- pa3BUTHE YMEHUN U CHOCOOOB JESITENbHOCTH, CBSI3aHHBIX C HAOIIOJECHUEM U
00BSACHEHUEM XHUMHUECKOTO SKCIIEPUMEHTA, COOII0IEHHEM ITPaBuiI 0€30MacHOro oOpalieHus
C BEIIECTBAMH.

3agaun JUCHUILINHBI:

1) chopMHUpOBATH MOHUMAaHKE 3aKOHOMEPHOCTEHN MPOTEKAHUSI XUMUYECKUX MPOIIECCOB U
SBJICHUHN B OKPYXKAIOIIEH Cpesie, a TAKKE UX CBA3b C LIEJIOCTHOM HayYHOW KapTUHON MHpa U
JPYTUMU €CTECTBEHHBIMU HAyKaMU;

2) pPa3BUTh YMEHUSI COCTABIATH (POPMYJIBI HEOPTaHUYECKUX M OPTaHUYECKUX BEIIECTB,
YpaBHEHUSI XUMHYECKUX PEAKIHUM, OOBSICHATh MX CMBICI, HHTEPIPETUPOBATH PE3YyIbTAThI
XUMUYECKHUX IKCTIEPUMEHTOB,

3) c(hopMHUPOBATH HABBIKU MPOBEACHUS MPOCTEHINNX XUMHUECKHUX IKCTIEPUMEHTATBHBIX
UCCIIeIOBAaHUN ¢ COOMIOZICHHEM TMpaBMWil O€30MacHOro OOpaiieHus C BEUIECTBAMHU U
1abopaTopHbBIM 000PYIOBAaHUEM;

4) pa3BUTh yMEHUS HAXOJUTh, AHAIM3UPOBATH M HCIOJIB30BaTh HWH(MOPMAIIHIO
XUMHYECKOTO XapaKTepa U3 pa3IuIHbIX HHPOPMAITMOHHBIX HCTOYHUKOB, BKITIOYas Y4EOHYIO
TUTEpaTypy, HayuHbIe yOIUKAIMU U UHTEPHET-PECYPCHI;

5) chopmMupoBaTh YMEHHUS TPOTHO3UPOBATH TMOCJIEACTBUS CBOEH JESATEIHLHOCTH H
XUMUYECKUX MPUPOAHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOLECCOB, YYUTHIBAA
BO3MOJKHBIE SKOJIOTUYECKHUE U COLIMAIIbHbIE BO3ACHCTBUS;

6) chopmMupoBaTh TOHWMAHHE 3HAYMMOCTU JIOCTHKEHUNW XHUMHUYECKON HAyKu W
TEXHOJIOTUH JIJISl pa3BUTHUS COLMATIBLHONW U MPOU3BOACTBEHHON chep ¢ YMEHUEM MPUBOAUTH
MPUMEPHI KX TPUMEHECHHS B Pa3IMYHBIX cepax KU3HU.

1.2.2 Ilnanupyemble  pe3yJbTaTbl  OCBOeHHMSI  00mIe00pa3oBaTe/IbHOM
aucUIUIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Ocoboe 3HaueHne AucuuIuIMHa uMeeT npu popmupoBanuu pazsutun OK u ITK

OK 01. BriOuparb cmnocoObl pemeHus 3agad  MNpoPecCHOHATbHOM  J1eATeIbHOCTU
MIPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM



OK 02. lcnonb3oBaThb COBPEMEHHbIE CpEACTBA IMOMCKA, aHalu3a M HHTEPIpETaluH,
uH(pOopMaMK U UHPOPMALIMOHHBIE TEXHOJOTUH JJIs BBIIIOJHEHUS 3a71a4 IpoeccuoHanbHOU
JeSITEIIbHOCTH

OK 04. DpdexTnBHO B3aUMOACIHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/IE

OK 07. CopuelicTBOBaTh COXpPaHEHUIO OKpYXKaloled Cpelbl, pecypcocOepeKeHuto,
NPUMEHATh 3HaHUA 00 W3MEHEHHMM KJIMMAaTa, MPUHIUIB OEpeKIMBOTO MPOU3BOJICTBA,
3¢ (EeKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CUTYAIIUIX

IIK 6.1 OO6ecneunBarh 0O€30MacHOE MPOU3BOJCTBO IUIAHOBBIX W aBapUHHBIX paboOT B
AIIEKTPUIECKUX YCTAHOBKAX M CETAX.

K 6.2 OdopmiATh NOKyMEHTAIMIO IO OXpaHE TpPyAa M 3JIEKTpoOE30MaCHOCTH MpHU
HKCIUTyaTalluU U PEMOHTE 3JIEKTPUUYECKUX YCTAaHOBOK U CETEH.



Kon n

IlnanupyeMble pe3yJbTaThl 0CBOECHHS TMCIUIIHHBI

HAMMEHOBaHUe

(dopMupyeMbIX O6mme’ JIMCHMILIHHAPHBIE?

KOMIIeTEeHILM i
OK 01. JIMYHOCTHBIE Pe3YJbTATHI J0JKHBI 0TPAXKATH | JMCHMIUIMHAPHBIE Pe3YJbTATHI 0JIKHBI OTPAKATH:
BriOupats B YaCTH: ITP6 01. chopMUpOBAHHOCTH MPEICTABICHHIA: O XUMUYECKOW COCTABIISIONICH
CHoco0bI TPYAOBOI0 BOCTIMTAHUSA: €CTECTBCHHOHAYYHOW KapTUHBI MHpA, POJM XUMHH B TIO3HAHUU SIBJIICHUUN
pelieHus 3aaa4y — TOTOBHOCTH K TPYAY, OCO3HAHHME LEHHOCTU | IPUPOABI, B (OPMUPOBAHUU MBIIUICHUS M KyJIbTYpbl JHMYHOCTH, €€
npodeccuoHaIbH MacTepcTBa, TPYA0I00HE; (GYHKIIMOHATIBHOU TPAMOTHOCTH, HEOOXOAUMOMN JIJIsl pEHICHUS] TPAKTHYECKUX

OH JICATEIbHOCTH
MPUMEHUTEIBHO K
pa3IuYHbIM
KOHTEKCTaM

— TOTOBHOCTh K QaKTUBHOW JIEATEIHHOCTH
TEXHOJIOTUYECKOM U COLIMAJIbHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh
UHUILIUUIPOBATD, IUIAHUPOBATh u
CaMOCTOSITENILHO BBITIOJIHATH TaKyIo
NeSITebHOCTD;

— HHTepec K pa3IUYHbIM cdepam
po(hecCuOHATIbHON e TENbHOCTH.

MertanpeaMeTHble  pe3yJbTaTbl  J0JKHBI

0TPakKaTh:

OBnajgenne yHHMBEPCAJbHBIMH Y4eOHBIMHU

NMO3HABATEJIbHBIMHM JIEHCTBUSIMHU:
a) 0a30Bble JIOTHUYECKHUE 1eliCTBUS:

—  CaMOCTOSITEIBHO dbopMynupoBaTh u
aKTyaJU3UpOBaTh MPOOIEMY, pacCCMaTPUBATH
€€ BCECTOPOHHE;

— yCTaHaBJIMBAaTh CYIIECTBEHHBIN MPU3HAK WM
OCHOBAHHA IJI1 CPAaBHCHUA, KJ'IaCCI/I(l)I/IKaIII/II/I
1 0000IIeHMS;

— ONpeneNsTh LEIU JAESITeNIbHOCTH, 3a]1aBaTh
napameTpbl U KpUTEPUU UX JTOCTHIKECHHUS;

3a7a4 M HKOJIOTHYECKH OOOCHOBAHHOT'O OTHOUICHHUS K CBOEMY 3J0POBBIO H
IPUPOIHOM cpefe;

IIP6 02. BiameHue CUCTEMOW XUMHUYECKUX 3HAHHWM, KOTOpas BKIIOYACT:
OCHOBOIOJIATalONIe MOHITHUS (XUMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAas
o0oJiouka aToma, s-, p-, 0-3JCKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIA,
BaJICHTHOCTh, JJEKTPOOTPUIATENILHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKas
CBS3b, MOJIb, MOJISIPHAsi Macca, MOJISIPHBIM O0beM, YIJIEpOJHBIN CKelNeT,
byHKIIMOHAIbHAS TPYIINA, pajuKall, ©30MepHs, U30MEPbI, TOMOJIOTUYECKUIT
psiA, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOA- U a30TCOJAEPKAIINE COSTUHEHMS,
OMOJIOrMYeCKH aKTHUBHBIE BelecTBa (yTJEBOJbI, XKHUPHI, OCIKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEAMHEHHS,
KPUCTAIJIMYECKAsl PEIeTKa, TUIbl XUMHUYECKUX PEaKiuil (OKUCIUTETHHO-
BOCCTAaHOBUTENbHBIE, 3K30-U IHAOTEPMUUYECKNE, pEaKLIUH HOHHOTO O0OMeHa),
pacTBOp, PAEKTPOIUTHI, HEDNEKTPOIUTHI, HNEKTPOIUTHYECKAS AUCCOIHAIINS,
OKHCITUTEIh, BOCCTAHOBUTEIh, CKOPOCTh XUMHUECKOW PEaKInu, XUMUIECKOEe
paBHOBECHE), TEOpPUHM H 3aKOHBI (TEOpPHS XUMHYECKOTO CTPOCHHUS
oprannueckux BemectB A.M. byTnepoBa, Teopusi 3IIEKTPOIUTHYECKON
aucconyanuu, nepuoaudeckuii 3axkon [[.M. MenneneeBa, 3aK0H COXpaHEHUs
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUI S3bIK XUMUH, (AKTOJIOTHUYECKUE
CBEJICHMsI O CBOICTBax, COCTaBe, MOJYyUYEeHUH M 0€30MacCHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPraHMYECKUX W OPraHMYECKUX BeIIeCTB B OBITY U
IIPAKTHUYECKOHN JESITeIbHOCTH YEJIOBEKa;




— BBIABJIATHL 3daKOHOMCPHOCTHU U IPOTUBOPCHUSA
B pacCMaTprUBaACMBbIX ABJICHUAX,

— BHOCUTb KOPPEKTHUBBI B J€ATEIIBHOCTb,
OILICHHUBATH COOTBECTCTBHUEC PE3yJIbTaTOB
LeNsAM, OILICHMBaTh PHUCKU  TOCJIEACTBUI
JIeSITCIIEHOCTH.

0) 0a3oBbIe HCCJIeA0BaTEIbCKUE IeCTBUS:

— BIIAJETh HaBBIKAMH y4eOHO-
HCCIIEI0BATEIbCKON u IIPOEKTHOMN
JIEATCIIbHOCTH,  HaBBIKAMH  pa3pelICHUst
npo0Jem;

— BBIABJIATH HPUYHUHHO-CICACTBCHHBIC CBA3H U
aKTyaJu3UpOBaTh 3a1auy, BBIABHUTaTh

TUIIOTE3Y €€ PELeHUs], HAXOAUTh apryMEHTbI
JUIsL 10Ka3aTelIbCTBA CBOUX YTBEPXKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

— AaHaJIu3upoBaThb IMOJTY4YCHHBIC B Xoa¢e
pelmicHus 3aaa4u pPE3yJIbTaTbl, KPUTHUUCCKU
OLICHUBATh ux JOCTOBCPHOCTD,
MMPOTrHO3UPOBATH HU3MCHCHHUC B HOBBIX

YCJIOBUSX;
YMETbh MIEPEHOCUTD 3HAHUSI B ITIO3HABATEIIbHYIO U
MPAKTUYECKYIO 00IaCTH KU3HEACATEIHHOCTH.

IIP6 03. chopMupoBaHHOCTh YMEHHU BBISBIIATH XapaKTEPHBIC MPU3HAKU U
B3aUMOCBSI3b M3YUYCHHBIX MOHSATUN, MPUMEHITh COOTBETCTBYIOLIUE MOHSITHS
IIPU OINMCAaHWU CTPOEHUS U CBOWCTB HEOPIaHMYECKUX U OPraHUYECKUX
BEILECTB U MX MPEBPAILCHU; BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHU C
MOHATUSAMHU U MPEACTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
IIP6 04. chopMHUPOBAaHHOCT, YMEHHH WCIIONB30BAaTh HAMMEHOBAHUS
XUMUYECKUX COEJUHEHUN MEXIyHAapOJHOIO COK3a TEOPETHYECKON U
MPUKJIATHON XMMUU U TPUBUAJIbHBIC HA3BaHUS BAXKHEUILINX BEIIECTB (ITUJICH,
alleTUJIeH, TNIMIEepuH, QeHois, GopManbaerui, YKCycHash KHCJIOTa, TJIHIUH,
yrapHbId ra3, yTJEKHUCIbIA ra3, aMMHAK, ranieHass HW3BECTb, HEramieHas
U3BECTb, IUTHEBAS COJIA U IPYTUX), COCTABIATH (POPMYJIbI HEOPraHUUECKUX U
OpPraHMYECKUX BEIECTB, YPABHEHUS XMMHUYECKUX PEaKiuil, OOBACHATh HX
CMBICJ; TOJATBEPXKJATh XapaKTepHble XUMHYECKHE CBOWCTBAa BEILECTB
COOTBETCTBYIOUIMMU HKCIIEPUMEHTAMH U 3alIUCSAMU YPABHEHUN XMMHYECKUX
peaxkumii;

IIP6 05. chopMUPOBAHHOCTH YMEHUN yCTaHABIMBATh MPHUHAIJICKHOCTD
M3YUYEHHBIX HEOPTaHMYECKHX U OPraHUYECKHX BEIIECTB K OIMPEICICHHBIM
KJIaccaM M TpyHIaM COCAMHEHUM, XapaKTEpU30BaTh UX COCTaB U BaKHEHIINE
CBOMCTBA; OIpPEACNATh BUIbI XUMHUYECKHX CBSI3eM (KOBaJICHTHAsl, MOHHAs,
MeTaJITN4ecKasi, BOJOPOAHASI), TUIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIAaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

ITP6 07. chopMHUPOBAaHHOCTH YMEHHM MPOBOJIUTH PACYETHI M0 XUMUUYECKUM
dbopMynaM W ypaBHEHHUSIM XUMHUYECKUX PEAKIUNA C UCIMOJIH30BAHUEM
(bu3MYECKUX BETUYMH, XapaKTepU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: Macchl, oObeMa (HOpPMAaJbHBIE YCJIOBHSA) Ta30B, KOJUYECTBA
BEILECTBA; HMCIOJIb30BaTh CHUCTEMHbIE XUMUYECKHE 3HAHUS I MPUHATHS
pEIIeHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMU U
UX IPUMEHEHHUEM.

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHanu3a u
MHTEpIpPETALHNU

JInuHOCTHBIE pPe3yabTAThl JOJIKHBI OTPAKATH

B YaCTH:

LHEHHOCTH HAYYHOI0 MO3HAHUS:

— c(pOpMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTHKH,

JucuMimimHapHble (IpeAMeTHbIE) pe3yJbTaThl U A0JKHBI OTPAXKATh:
ITP0 06. BiagcHHE OCHOBHBIMM METOJIAMH HAy4YHOT'O IO3HAHMS BEILECTB U
XUMUYECKMX  SBJICHUM  (HaOmioJeHue,  HU3MEpeHHe,  SKCIIEPUMEHT,
MOJICIIUPOBAHHE);

ITP6 07. chopMHUPOBAaHHOCTH YMEHHUM MPOBOJIUTH PACYETHI M0 XUMUYECKUM
dopMmynaM U ypaBHEHHMSIM XHMHUYECKHUX pPEAKIMHA C HCIOIb30BaHUEM




uHpopmanuu u
UH(POPMALIMOHHBI
€ TEeXHOJIOTUU JJIsi
BBITIOJTHEHUS
3a1au
npoeccCuoHanbH
OU NIeITeNbHOCTH

OCHOBAaHHOTO  Ha  Juajore  KyJbTyp,
CIIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIbTYPHOM MUDE;

— COBEpILEHCTBOBAaHUE S3BIKOBOM u
YUTATEJIIbCKOM  KYJbTYpbl Kak Cpe/iCTBa
B3aUMOJCHCTBUS ~ MEXIYy  JIOABMH U
MO3HAHUS MUPA.

MeranpeaMeTrHble  pe3yJabTaThl  JIOJIKHBI

0TPakaTh:

OBJlaileHHe YHHMBEPCAJIBbHBIMH Y4€OHBIMHU

MO3HABATEJIbLHBIMU JAeliCTBUSIMM:

B) pabora ¢ ungopmanmeii:

— BJIaJETh HABBIKAMH MOTYYSHHs] HHPOPMAIH
u3 HMCTOYHUKOB pa3HbIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISTh  IOUCK,
aHAJIN3, CUCTEMATHU3AIMIO U UHTEPIIPETAIHIO
uH(pOpMallMK PA3IUYHBIX BUIAOB U (Qopm
MIPEICTaBIICHHUS,

— CO3/1aBaTh TEKCTHI B Pa3IMYHBIX opMaTax C
y4eTOM Ha3HaueHus: HHPOpMAIUH U [EIeBOH
ay/IUTOPUH, BBIOUpasi ONTUMAIBHYIO (opMy
MPEJICTaBICHUS U BU3YaJIH3aliH;

— OLIGHWBATh JIOCTOBEPHOCThH, JETMTUMHOCTb
nH(OpPMAIINH, €€ COOTBETCTBUE MMPABOBBIM U
MOpaTbHO-ITHUYECKUM HOpMaM;

BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3AIIUTHI

nHpopManuu, HHPOPMAIIMOHHON 0€30MacHOCTH

JTIUIHOCTH.

(GU3NYeCcKUX BEIMYMH, XapaKTEPU3YIOUIMX BELIECTBA C KOJMYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOpPMAaJIbHbIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIIOJIb30BaTh CUCTEMHbIE XUMHMUYECKUE 3HAHMSA Ul IPUHATHUS
peLIeHHI B KOHKPETHBIX )KU3HEHHBIX CUTYAaIlUsX, CBI3aHHBIX C BEIIECTBAMH U
UX IPUMEHEHUEM;

P66 08. cdhopmupoBaHHOCT, YMEHUW IUIAHUPOBATH M BBIOJHATH
XUMHMYECKHHM 53KCIIEpUMEHT (MPEeBpAIlEHUs] OPraHMYECKHUX BEIIECTB IpHU
HarpeBaHuy, MOJIYYEHHE STUJIEHA U U3YyYEHUE €r0 CBOWCTB, KaUYECTBEHHbIE
peaKIMy Ha aJbAETH/Ibl, KpaxMal, YKCYCHYIO KHCIIOTY; A€HATypauus OCJIKOB
IIPY HAarpeBaHHUHM, LIBETHbIE peaKIUH OEJIKOB; IIPOBOJUTH PEAKLIUU HOHHOTO
oOMeHa, OmpeesaTh Cpeay BOAHBIX PACTBOPOB, KaueCTBEHHBIE pEaKlUU Ha
cynabdar-, KapOOHAaT- M XJOPHJI-aHMOHbI, Ha KAaTHMOH aMMOHMs; peIIaTh
JKCIIEpUMEHTaJbHbIE 3ahauu 1o Temam "Meramwisl" u "Hemeramnsl") B
COOTBETCTBUM C MpaBWJIAMH TEXHMKH O€30MacCHOCTH IpU OOpaLIeHUU C
BEIIECTBAMH U JIAOOPAaTOPHBIM 000pYZIOBAaHHEM; MPEACTABIATH PE3YJIbTaThI
XMMHYECKOI'0 3KCIIEpUMEHTa B (pOpMeE 3allUCH YPaBHEHUI COOTBETCTBYIOIIUX
peakuuii ¥ GOpMyIMPOBAThH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

IMP6 09. chopMuUpPOBaHHOCTH YMEHHS AaHAJIU3UPOBATh XUMHUYECKYIO
nH(pOpMaLMIO, MOJIYYaeMyl0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopManuu, cetb IHTEpHET U Apyrue).

OK 04.
OddexTuBHO
B3aMMOJIEMCTBOBA
Th U paboTaTh B
KOJUIEKTHUBE U
KOMaH/J1e

JInuHOCTHBIE pe3y/bTAaThl JOJKHBI 0TPAKATh
B YacTH:
rpakIaAHCKOT0 BOCTIMTAHMSA:

— TOTOBHOCTH BECTHU COBMECTHYIO
JCSITEIBHOCTh B HMHTEpECax TIPayKIaHCKOTO
00111eCTBA;

JucuumimHapHble (IpeAMeTHbIE) Pe3ybTAThl U J0JKHBI OTPAXKATh:

IIP6 08. cpopMUPOBAaHHOCT, YMEHHWH TUTAHUPOBATH W  BBITIOJHSITH
XUMHYECKUN DJKCTIepUMEHT (TpeBpalleHuss OPraHWYeCKUX BEIIECTB TMpHU
HarpeBaHWM, MOJYYCHHE JTHJICHA W W3YYEHHE €ro CBOWCTB, KAUECTBEHHBIC
pEaKIuu Ha albJeTUu/bl, KpaxMall, YKCYCHYIO KUCIIOTY; JeHaTypalus OelKoB
MIPU HArpeBaHWHU, I[BETHBIC PEAKIMH OEJKOB; MPOBOJUTH PEAKIIUA MOHHOTO




— yMEHHE B3aUMOJIEHCTBOBATH C COLIMAIbHBIMU
WHCTUTYyTaMU B  COOTBETCTBUM C  HUX
(GYHKIMSAMU ¥ HA3HAYEHUEM.

MeranpeamMeTrHbie  pe3yJbTaThl

0TPakaTh:

OBaanenue YHHMBEPCAJIbHBIMH

KOMMYHUKATUBHBIMHU /IeHiCTBUSIMH

0) coBMecTHasl 1eATeJIbHOCTD.

— IIOHUMaTh M HCIIOJIb30BATh IPEUMYILECTBA
KOMaHJHOU ¥ UHJIMBUYaJbHOU paboThI;

— MPUHUMATh L€ COBMECTHOM J1€ATEIbHOCTH,
OpraHU30BBIBATh u KOOPJMHHUPOBATH
JEHCTBUS O €€ JOCTUKEHHIO: COCTaBISATh
IJIaH JCUCTBUM, paclpenensaTh poiau C
Y4E€TOM MHEHUH YyYaCTHHKOB OOCYXIaTb
pe3yNbTaThl COBMECTHON PaOOTHI.

OBinanenue YHHBEpPCAJbHbIMH

peryJiTHBHbIMHU AeHCTBUSMMU:

r) NpUHATHE ce0sl U APYTrUX JIIOAei:

— TpUHUMATh MOTHUBBI M ApPTYMEHTBHI IPYTUX
Troaen pu aHanu3e pe3yIabTaTOB
JeSITEIIbHOCTH;

— TMpuU3HaBaThb CBOE NPAaBO U IMpaBO JIPYrHX
J0JIeH Ha OIIMOKU,

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C

MIO3ULIMH IPYTOr0 YEJIOBEKA.

JOJIZKHBI

oOMeHa, ompeeNsiTh cpeay BOIAHBIX PACTBOPOB, KaueCTBEHHBIC pEaKlUU Ha
cynbdar-, kapOoHAT- M XJIOPUI-aHHOHBI, Ha KATHOH aMMOHWUS; peIlaTh
AKCIIEpUMEHTANIbHBIE 3adaud 1o TemaM "Meramiel" u "Hemeramnsl") B
COOTBETCTBUU C TMPABWJIAMU TEXHHKH O€30MAaCHOCTH TpU OOpalieHuu ¢
BEIECTBAMH U JIa0OpaTOPHBIM 000pPYAOBaHUEM; MPEICTABISTh PE3YJILTAThI
XUMHYECKOTO IKCIIEPUMEHTa B (hOpME 3aMHiCH YPaBHEHHU COOTBETCTBYIOIIMX
peaxuii ¥ GOpMyIUPOBAThH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB.

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpYXKaroleun
Cpenpl,
pecypcocOepexeH
U0, IPUMEHSATH
3HaHUA 00

JIMYHOCTHBIE Pe3yJIbTATHI J0JIKHBI OTPAXKATh

B YaCTH:

IKOJIOTMYECKOTr0 BOCTIMTAHUS:

— c(pOpMUPOBAHHOCTb IKOJIOTUYECKON
KyJbTYpbI, TIOHUMAaHNE BIUSHUS COIMAIBHO-
HSKOHOMHUYECKUX TPOIECCOB Ha COCTOSHHE
MPUPOJHON U COLIMATILHOM Cpeibl, 0COZHAHUE

JAucuunimHapHblie (IpeaMeTHbIe) Pe3yJbTaThl M JH0JKHbI OTPAKATh:
ITP6 01. cpopMUpOBAaHHOCTD MPEACTABICHHI: O XUMHUUYECKOIN COCTABIISIFOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHpA, POJIM XUMHUHM B MO3HAHWM SIBICHUU
Opupoabl, B (HOPMHUPOBAHMHM MBIIUICHUS U KYJBTYPbl JIUYHOCTH, €€
(yHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOIUMOM /TSI PEIICHUS MPAKTHUECKUX
3aa4 U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MPUPOAHOM Cpenie;

IIP6 10. chopmupoBaHHOCTH, YMEHUN COOIIOAATHh MpaBUIA YKOJIOTHUECKU




U3MEHEHUHU [J100aMbHOTO  XapaKTepa OSKOJOTHYECKHX | 11eJIeco00pa3HOro MoBeACHUS B ObITY M TPYAOBOM IESATENbHOCTH B LIETSX
KJIMMarTa, npooiieM; COXpaHEHHUS CBOETO 3/I0POBbS M OKPY>KAIOUIEH MPUPOIHON CPe/Ibl; YUUTHIBATh
MPUHIIMIIBI IUTAHMPOBAHKE U OCYIICCTBIICHHE ICHCTBHUM B | OIIACHOCTh BO3JEHCTBHMSA Ha JKUBBIE OPraHM3MbI OIPEIEIECHHBIX BEILECTB,
OEepEKITUBOTO OKPY>KaIoLIel cpelie Ha OCHOBE 3HAHMs LieJIel | TOHUMAas CMBICII II0Ka3aTess IPEACIbHON JOIMyCTUMON KOHIICHTPALUH.
IIPOU3BO/ICTBA, YCTOMYHUBOTO Pa3BUTHUS YEIIOBEUECTBA;
s} dexTrBHO aKTHUBHOE HETIPUATHE JIEHCTBUM,
JICCTBOBATD B MIPUHOCSIIMX BPE/l OKPYKAIOIIEH Cpee;
4pe3BBIYAHHBIX yMEHHE MPOTHO3UPOBATH HEOJIATONPUSTHBIC
CHTyallusiIX IKOJIOTMUYECKHE MIOCJICACTBUS
MPEAPUHUMAEMBIX JIEHCTBHH,
MpeI0TBpaIIaTh UX.

Meta mnpeaMeTHble Pe3yJbTAThl JAOJLKHBI

0TpaKaTh:

OBiaseHne YHUBEPCAJIbHBIMH Y4eOHBIMU

NMO3HABATEJIbHBIMY JIEHCTBUSIMH:

B) pabora ¢ ungopmanmeii:

HCIIOJIb30BaTh CPEJICTBA MHPOPMAITMOHHBIX U

KOMMYHHKAITUOHHBIX TEXHOJIOTHH B pEIIeHUN

KOTHUTHBHBIX, KOMMYHHKATHBHBIX U

OpraHMU3aIMOHHBIX 3a71a4 C COOII0IEHUEM

TpeOOBaHUM IPrOHOMHUKH, TEXHUKHU

0€3011acHOCTH, TUTHEHBI, pecypcocOepekeH s,

MPABOBBIX U ATUYECKUX HOPM, HOPM

MH(POPMALMOHHOM 0€30MaCHOCTH.
IIK 6.1 ObecnieunBaTh 6€30M1aCHOE MPOU3BOJICTBO IJIAHOBBIX U aBApUITHBIX paboT B
Obecrieunsarh ANEKTPUYECKUX YCTAHOBKAX U CETSIX.
6e3omacHoe
IIPOU3BOJICTBO

IUTAHOBBIX U
aBapuiHBIX padoT
B DJIEKTPUYECKUX
yCTaHOBKax U
CeTsIX




MK 6.2
OdopmnsaTh
JOKYMEHTAIUIO
10 OXpaHe Tpyaa
u
anekTpobe3onacH
OCTH TIpU
9KCIUTyaTaluy U
pPEMOHTE
ANEKTPUUCCKUX
YCTaHOBOK U
CeTeH.

OdopMisaTh JOKYMEHTAIHMIO TI0 OXpaHe TPYJa U AIEKTPOOE30MacCHOCTH MPH
AKCIUTyaTalliu U PEMOHTE JIEKTPUUECKUX YCTAHOBOK U CETEH.




1. CTPYKTYPA U COJIEPKAHUE OBIIEOBPA3OBATEJILHOM

JUCLMUIINHBI

2.1. O0beM JUCHUIIMHBI U BHABI Y4eOHOI padoThl

Buj yueOHoi#i paboThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 78
B 1.4.

OcHoOBHOE coepkaHue 42
B T. 4.

TeopeTHIecKoe 00ydIeHUe 20
[IPAKTUUYECKHUE 3aHITUS 26
11abOpaTOPHBIE 3aHATHS 10
[IpodeccHoHANBLHO-OPHEHTHPOBAHHOE COJep:KaHue (coaepKaHme 34
MPUKJIAJTHOT0 MOYJIAA)

B T. 4.

TeopeTudyeckoe oO0ydeHue 16
[PAKTUYECKHUE 3aHATHS 2
Kouncyabranus 2
/nddepeHunpoBanHbIii 3a4eT 2




2.2. TemaTuyecKui JiaH u coaepkaHuEe TNCHUIIJINHBI «XHuMUD»

TEOPUEU CTPOCHUS
aTOMOB

MEPUOINYECKOTO 3aKOHA M CHUCTEMbl XUMHUUYecKkux 3nemeHToB J[.MI. MenzaeneeBa B pa3BuUTUHU
HayKH.

VYcraHoBieHUE CBA3U MEXIY CTPOCHHMEM aTOMOB XMMHUYECKUX SJIEMEHTOB U MEPUOIUYECKUM
W3MEHEHUEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBHUH C MOJIOKEHUEM
[Tepronueckoit CUCTEMBI.

Pewenue npakmuxo-opueHmupo8anHvlX meopemudeckux 3a0aHUIl HA XapaKmepu3ayuio
Xumuueckux snemenmos «Memanauueckue / HememaniuyecKkue CEOUCMEA XUMUUECKUX

HaumeHoBaHue Conep:xanue y4edOHOro MaTepuaJia (OCHOBHOE H NPO(eCcCHOHATBLHO OpHeHTHPOBaHHOe)3, | O0béM | PopMupyeMbIe
pa3aesioB M TeM JIadopaTOpHbIe U MPAKTHYEeCKHEe 3aHATHS, IPUKJIAJAHON MOAYJ/Ib 4acoB | KOMIIETCHIUH
1 2 3 4
Conep:xaHue y4eOHOro MaTepuaJia 76
Pa3nea 1. Teoperuueckue 0CHOBbI XMMHMHU 42
Tema 1.1. Conep:kaHue y4eOHOIr0o MaTepuaJa OK 01
OcHOBHbIE XuMHu4uecKui ameMeHT. AToM. SIIpo aTroma, U30TOMbI. DIEKTPOHHAs 000JI09Ka. DHEPreTUIECKUE
XMMUYECKHE IOHATHUS |yPOBHH, MOAYPOBHHU. ATOMHBIE OpOUTaNy, s-, P-, d- ameMeHTsl. OCOOEHHOCTH pacIpeIeIeHHsI 5
U 3aKOHBI, CTPOECHHE |3JIEKTPOHOB IO OPOUTANSAM B aTOMax d3JEMEHTOB IEPBBIX YETHIPEX MEPHOJOB. DJIEKTPOHHAs
aTOMOB ~ XMMMYECKUX |KOH(urypauus aroMoB. OCHOBHbIE XUMHUYECKHE 3aKOHBI
9JIEMEHTOB IIpakTnyeckue 3aHATHSA
IIpaktuyeckass pabora Nel. «OcCHOBHbBIE KOJMUYECTBEHHBIE 3aKOHBl B XMMHUU M PACUETHl IO
YPaBHEHUSIM XUMHUYECKUX PEAKIIHID».
OTtHocuTenbHBIE aTOMHAast U MOJIEKYJsipHas maccsl. MossspHas macca. KosnnuecTBo BeniecTsa. 2
MaccoBast nonst BemectBa. 3akoH ABoraapo. MousipHblii 00beM razoB. OTHocUTENbHAs
IUIOTHOCTH Ta30oB. PacyeTsl 10 ypaBHEHUSIM XUMHUYECKUX PEAKLU C UCIIOJIB30BAHUEM MACCOBOU
JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Copepxxanue yuyeOHOro MmarepuaJia OK 01
Ilepnonnyecknii IIpakTHyecKue 3aHATHS OK 02
3aKOH U [IpakTruyeckast padbora Ne2. «3yueHue nepruoandeckux 3aKOHOMEPHOCTEH U UX B3aMMOCBSI3U CO IIK 6.1
[Meprommyeckast CTPOCHHUEM aTOMOB).
cucTema xumnueckux |[lepumoauueckas cucrema xumudeckux anemeHToB (.M. MengeneeBa. CBsi3p nepHOANYECKOTO
snemenTos 1. U. 3akoHa U [lepnonnueckoil CUCTEMbl XMMHUYECKHUX JIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHUS
MemnieneeBa, uxX CBI3b (aTOMOB. 3aKOHOMEPHOCTH H3MCHEHHS CBOWCTB XHMHYECKHX DIJIEMEHTOB, O0Opa3yeMbIX HMH
C COBPEMEHHOM IIPOCTBIX U CJIOKHBIX BEILIECTB IO IpynnaM M nepuoaaM llepmonnueckoil cucreMsl. 3HaUEHUE 2




INNEMEHMOB8 6 COOMEEMCHMEUU C UX IJIEKMPOHHLIM CHPOCHUEM U NOJIOHCEHUEM 6
nepuoouueckoii cucmeme xumuyeckux ynemenmos /.M. Menoeneesa»

Tema 1.3.
CrpoeHue BeriecTsa
U pUpoJIa
XUMHYECKOU CBSI3H.
Mmuoroo0pasue
BEIIIECTB

Coaep:xxanue y4eOHOIro MaTepuaJia

Crpoenue BemecTBa. XMMHUUYECKast CBA3b. Buabl XUMH4ecKoi cBA3M (KOBaJICHTHAs HEOJIIpHAs
U TIOJISIpHAs, MOHHAS, MeTajlInueckas). MexaHu3mbl 00pa30BaHUSI KOBAICHTHONW XMMHYECKON
cBi3u (OOMEHHBIH M  JOHOpPHO-aKUENTOpHbIH). BomopomHas cBs3p. BaneHTHOCTS.
DneKkTpooTpulaTeIbHOCTh. CTeneHb OKUCIeHNs. MIOHBI: KaTHOHBI M AHHOHBI

IIpakTnyeckue 3aHATHS

[Tpaktuyeckas padora Ne3. «CTpoeHune BemecTBa U MpUpoia XUMUIECKOH CBS3MY.
JleMoHCTpauus Mojeneld KpUCTAJUIMYECKHX DPELIETOK: MOHHOM (XJIOpUA HAaTpus), aTOMHOMN
(rpadut u anmas), MONEKYJIApHON (YIJIEKUCIbII ra3, noa), METaJUIMYECKON (HaTpuil, MarHui,
Menb). Perenne nmpakTHUecKuX 3aJaHuil Ha COCTaBIIEHUE 3JIEKTPOHHO-Tpaduueckux (Gopmyi
aseMeHToB 1—4 nepuonos

OK 01

Tema 1.4.
Kiaccudukanms,
¥ HOMCHKJIaTypa
HCOPTaHNYCCKUX
BCIIIECTB

Coaep:xxanue yueOHOIro MaTepHuaJia

Knaccudukanus HeopraHudyeckux BemecTB. HomeHkIaTypa HEOPraHMYECKHUX BELIECTB
(oKCHABI, THUAPOKCHUIIBI, KUCIOTHI, coyin). BemiecTBa MOJIEKYJISAPHOTO U HEMOJEKYJSIPHOTO
CTpoeHHs. ArperaTHble COCTOSIHUA BenlecTBa. Kpucrammueckue u aMop(HbIe BelecTBa. 3aKoOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTATMYSCKUX PEUICTOK (aTOMHAs, MOJIEKYJIsipHasi,
MOHHAs1, METAJNINYECKAs ). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUNIMYECKON PEIIETKU

HpaKTuqecm[e 3aHATHSA

[TpakTtuyeckas padora Ned. «HomeHkI1aTypa HEOPraHMUECKUX BEIIECTBY.

Pemenne mnpakTHueckMx 3aJaHUNl MO KiIacCU(PUKAIMM, HOMEHKJIAType U XUMHYECKUM
dopMynaM HEOpraHWYECKHX BELIECTB pa3jIMUYHBIX KJaccoB (yrapHbIi ra3, yrieKHCIbIHd ras,
aMMHUaK, raiieHas U3BecTb, HeralleHasi U3BeCTb, IUThEBAsl COAA U JPYIHX): Ha3BaHMs BELIECTB
no mexayHapoanoit (MIOITAK) wnu TpuBHanibHOW HOMEHKJIATYpe U COCTaBleHHE (HOPMYJIbI
XUMHYECKHX BEUIECTB, OIpe/AeTeHHe MPUHAIIEKHOCTH K Kiaccy. [louck uHdopmanum mo
Ha3BaHUAM, UJCHTU(UKATOPAM, CTPYKTYPHBIM (opMyIaM. AHAJIN3 XUMHUECKOW HH(pOpMaIHH,
MOJTy4aeMoOM M3 pPa3HBbIX HCTOYHHUKOB (CpeAcTB MaccoBo MH(opmanuu, cetb HHTepHeT u

JpyTHe)

OK 01
OK 02

Tema 1.5.
Tunel XUMHUYECKUX
peaxkuuit

Conep:kaHue y4eOHOro MaTepuaJjia

XuMuueckas pcaKknus. Knaccn(bmcaum{ XHUMHUYCCKUX peaKL[I/Iﬁ B HeOpFaHI/I‘ICCKOﬁ )51
OpFaHI/IquKOI\/'I XUMHH. 3aKOHEI COXpPaHCHUA MacCChl BCHICCTBA, COXpPAaHCHUA W HNPCBpalICHUS
OHCPIUU IPU XUMHUYCCKUX PCAKIUAX.

OKHCIUTETEHO-BOCCTAHOBUTEIBHBIE pCaKknuuun (ypaBHeHI/ISI OKHCJICHUSA-BOCCTAHOBJICHUS, CTCIICHDb
OKHCJICHHA, OKHUCIUTCIIb U BOCCTAHOBUTCIIb, OKHCIIMTCIBHO-BOCCTAHOBHUTCIILHBIC PCAKIHUH B
nprupoac, NpOU3BOACTBECHHEIX MPOLUECCAX U KU3HCACATCIBHOCTH OpFaHI/ISMOB).

OK 01




Tema 1.6.

CKOpOoCTh XMMHUYECKHX
peakuuii. XUMHYECKOE
paBHOBECHE

CKOpOCTh peakilid, €€ 3aBHUCUMOCTh OT pPa3IH4YHBIX (DAKTOPOB: MPUPOABI PEAruPyOMIUX
BEIIIECTB, KOHIICHTPALlUU PEArHPYIOMIMX BEMIECTB, TEMIEpPaTypbl U IUIOWIAIUA PEAKIIMOHHON
noBepxHocTH. TermmoBbie 3 (HEKThl XUMHUUECKUX PEAKIIHA: IK30- ¥ SHJOTEPMHUICCKHIE PEaKIIUU.
OOGpaTtuMbIe peakIvu.

Xumuueckoe paBHoBecue. MaKTOPBI, BIUAKOIIME HA COCTOSSHUE XUMHYECKOIO PAaBHOBECHS
(KOHIIEHTpAIMs pearcHTOB WJIM MPOAYKTOB PEaKlMH, AaBJICHHUE, Temreparypa). [Ipunmun Jle
IIaTenne.

JlabopaTopnasi paGora

JlaboparopHas pabota Nel. «BnusiHue pa3auuHbiX (aKTOPOB HA CKOPOCTh XUMHUYECKON
peaKIm.

Perennie mpakTHKO-OPUEHTUPOBAHHBIX 3a/IaHUH Ha aHAIU3 (AKTOPOB, BIUAIOIMIUX HA
M3MEHEHUE CKOPOCTU XUMUYECKOM peakiuu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIIUU OT
MPUCYTCTBUS KaTalu3aTopa Ha IpUMepe pa3oKeHusl NEPOKCUIa BOJOPO/Ia C IIOMOIIIBIO
JUOKCH/1a MapraHia 1 KaTajiasbl.

Pewenue npakmuko-opueHmuposanHvlx 3a0anuii Ha npumenenue npunyuna Jle-Illamenve
0J151 HAX0JCOEHUA HANPABICHUA CMEUW|EHUSA PAGHOBECUS XUMUYUECKOU PeaKy U U AHAIU3
daxkmopos, enuaruUx HaA cMeUeHUE XUMUYUECKO20 PABHOGECUS

OK 01
OK 02
1IK 6.1

Tema 1.7.
PactBopsI, TEOpUS
BJIEKTPOJIUTHYECKON
JHUCCOLMAINN U
HOHHBIA 0OMeEH

Conep:xxaHue yueOHOIro MaTepuaJia

PactBopbl. Buapl pacTBOpoB MO COJEpKAHMIO PACTBOPEHHOrO BeEIIECTBa. PacTBOPUMOCTB.
[loHaTHE O AMCIEPCHBIX cHcTeMaX. VICTUHHBIE W KOJUIOWIHBIE PAacTBOPBL. MaccoBas oSt
BEIIIECTBA B paCTBOPE.

[TonsiTue o BomopoHoM nokasarene (pH) pacTBopa. DIeKTpOIUTHYECKAsT TUCCOIHAITHS.
CunbHble U crabble AIEKTPOIIUTHI, HEeANIEKTPOINTHL. Peakunn nonHoro oomMeHa

KonTtpoabnas pa6ora 1CtpoeHue BelecTBa 1 XUMHUYECKHE peakiuu (1o paszaeny 1)

JlabopaTopHble 3aHATHS

JIaGoparopHas pabota Ne2 «IIpuroroBieHue pacTBOPOB».

[IpuroroBnenne pacTBOpOB 3aJaHHOW MAacCOBOW JI0JIEM pacTBOPEHHOTO BELIECTBA, NMPOBEIACHUE
peakiuii HOHHOTO OOMEHa, OIpelesieHHe Cpelbl pacTBOPOB BEIIECTB C  IOMOUIbIO
YHUBEPCAJIBLHOTO HWHAMKATOpa (KHUClas, HEeWTpajibHas, LIeJIouHas). 3aJaHusl Ha COCTaBJIEHUE
VOHHBIX peakuMi. PenmieHne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl Ha pacTBOPHI,
HCIO0JIb3YEMbI€ B OBITOBOM U MMPOU3BOJCTBEHHON JESITEIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK 6.1

Pa3nea 2. Heoprannueckasi Xumust

Tema 2.1.

| Conepxanne yuebHoro marepuaia

OK 01




DU3NKO-XUMHYECKUE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Merauibl.  [lomoxenue wmeramnoB B Ilepuonuueckoid cucTeMe XUMHUYECKHUX DJIEMEHTOB.
OCOOEHHOCTH CTPOCHHS JJIGKTPOHHBIX 000JI0YeK aToMOB MeTaioB. OOmue Qusnueckue
cBoiictBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUM Psii HANPSKEHUM METaILIOB.
XHWMHYECKHE CBOMCTBA BAKHEHIIMX METALIOB (HATPHH, Kadul, KaJbLMA, MAarHUHA, aTFOMUHUH,
IUHK, XpOM, Xelle30, MeAb) M MX coeauHeHud. OOmme crmocoObl TOTYYEHUS METALIOB.
[IpuMeHeHne MeTaIoB B OBITY M TEXHUKE

Hewmeramnsl. ITonoxenne nemeraiioB B [lepuoanueckoil cucremMe XuMH4IecKux 3neMenToB J1.1.
MeneneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB. @U3NUYECKHE CBOMCTBA HEMETALIOB. AJUTOTPOIIHS
HEMETAIJIOB (Ha mpHUMepe KHUCIopoaa, cepwl, ¢ocdopa u yriepona). XMMHUUIECKHE CBOWCTBA U
MIPUMEHEHHUE BAXKHEHUIIINX HEMETAIIOB (TaJJOreHOB, CEPHI, a30Ta, pocdopa, yriepoaa u KpeMHHS)
U HUX COeAMHEHUH (OKCHUIOB, KHCIIOPOJCOACPKAIIMX KHUCIOT, BOJOPOIHBIX COCAUHEHUN).
[IpumeHeHne BaXXHEUIIMX HEMETAIVIOB M UX COCIMHEHUI

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB (OKCHUJIOB, THAPOKCUIIOB,
KHCJIOT, COJIel W Jp.). ['eHeTHueckas CBS3b HEOPraHMYECKUX BEIIECTB, MPHHAJICKAIINX K
pa3IMYHBIM KJIaccaM. 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCMHEHMH, BBICIITUX OKCUJIOB U TUJIPOKCHUJIOB

KonTtpoJsbHas padora 2 CBoiicTBa HEOpraHMYECKUX BEIIECTB (0 pa3zaeiny 2)

IIpakTH4yecKkue 3aHATHS

[IpakTuueckas padota NeS. « PU3NKO-XUMHUYECKHE CBOWCTBA HEOPIAHUYECKUX BEILIECTBY.
CocraBiieHHE ypaBHEHMH XWUMHUYECKHMX PpEaKIMW C Y4acTHUEM TMIPOCTBIX M CIIOKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETAUIOB; OKCHUAOB METAJLIOB, HEMETAJLUIOB H
aM(OTEPHBIX 3JI€MEHTOB; HEOPraHMYECKUX KHCIIOT, OCHOBAHUN M aM(OTEPHBIX THAPOKCHUIIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIINUX UX CBOMCTBA.

[IpakTuueckas padora Ne6.

Pacuérsl Macchl BemiecTBa Wi 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce UM
00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, pacuy€Thl Macchl (00BEMA, KOJIUYECTBA
BEIIECTBA) NMPOIYKTOB PEAKIIMHU, €CIIM OJIHO M3 BEIECTB MMEeT MpuMecH. PelieHue npakTHKO-
OPHEHTHPOBAHHBIX 3aJaHUI Ha CBOWCTBA, COCTaB, MOJy4YEHHE M OE30MACHOE HCIOIb30BaHHE
BOKHEHIIMX HEOPraHUYECKHUX BEIIECTB B OBITY U MPO(ECCHOHATBHOM NesITeIbHOCTH YeJIOBEeKa

OK 02
OK 04
IIK 6.2

Tema 2.2.
WNnentudukanus
HEOPTaHHYECKUX
BEILIECTB

Conep:kaHue y4eGHOro MaTepuaJjia

JlaGopaTopHble 3aHATHSA

JlabopaTtopHas padota Ne3 «nenTrudukanys HEOPraHMIECKUX BEIIECTBY.

Pemenne skcriepuMEHTANBHBIX 33729 10 XUMUYECKHM CBOMCTBAM METAJUIOB U HEMETAJIOB, IO
pacro3HaBaHUIO W TIONYYEHUIO COCNWHEHHWH METalIoB W HEMETANIOB (B3aWMOJeicTBHE
THIPOKCHUIA ATFOMUHHS C PACTBOpPaMH KHUCIOT M mienoueld,). MneHTudukanrs HeopraHmuecKux
BEIIECTB C WCIOJNB30BAHUEM HX (DU3UKO-XUMHUYECKUX CBOWCTB, XapPAKTEPHBIX KauyeCTBEHHBIX

OK 01
OK 02
OK 04




peaknmii. KauecTBeHHBIE peakuuu Ha cyibhar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KAaTHOHBI
METaJUIOB ¥ KATUOH aMMOHHUS

Pa3nes 3. Teopernueckue 0CHOBBI OPraHNYeCcKOH XUMHUH

Tema 3.1.
Knaccudukanms,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX BEIICCTB

Conep:kaHue y4eOHOIr0o MaTepuaJa

[Ipenmer opraHuyeckoi XUMHM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYEHHE B IOJYYEHUH HOBBIX
BELIECTB U MaTepuasioB. Teopus CTpOeHMsI opraHMueckux coennHeHudt A.M. bytieposa, eé
OCHOBHBIE N0JI0keHUs. CTPYKTypHbIe (hOpMYJIbl OpPraHMYECKUX BeLecTB. [ 'oMouorus, nzomepus.
XUMHYECKas CBSA3b B OPraHUYECKUX COEIMHEHUAX: KPATHBIE CBSI3U, G- U T-CBA3H.
IIpencraBnenne o kinaccupuKauu OpraHuYeckux BeniecTB. HoMeHkiaTypa oOpraHmdeckux
COeIMHEHUH (cucTeMaTuuecKas) U TpUBUAIbHbIE HA3BaHUS BXKHEHIINX MPEeICTaBUTENIeH KI1acCoB
OpPraHUYECKUX BELIECTB

HpaKTuquRue 3aHATHSA

[TpakTuueckas pabora No7. «HomeHkIaTypa OpraHHueCcKUX BEIIECTBY.

OzHakoMJIeHHE ¢ O0OpasllaMd OpraHWYECKHX BEIIECTB W MaTephajlaMd Ha HX OCHOBE,
MOJICJIMPOBAaHUE  MOJICKYJl ~ OPraHMYECKHX  BEIICCTB,  HAOJIOJACHWE U OINKMCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB TIO0 MPEBPANICHUIO OPTaHWYCCKUX BEIICCTB IPU HATPCBAHHUH
(nnaBneHue, 0OyrIuBaHUE U TOPEHUE).

[TpakTuueckas padora No§.

CocTaBiieHHE TIOJIHBIX M COKPANICHHBIX CTPYKTYPHBIX (HOPMYJT OPraHWYeCKUX BEIIECTB
OTIENbHBIX KJIACCOB, WCIIONB3ysd MX Ha3BaHHS 10 CHCTEMaTH4YeCKOW | TpPUBHAIBHOU
HOMEHKJIaType (PTHJICH, aleTWICH, TIUIEepuH, ¢eHosn, ¢GopManbIerua, YKCyCHas KHCIOTa,
riunuH). Pacdersl mpocTeiiiel popMynibl OpraHMuecKoil MOJIEKYJIbI, UCXOS U3 AIEMEHTHOTO
cocrasa (B %)

OK 01

Pasnen 4. YrieBoaopoanbl

Tema 4.1.

\ Coaep:xxanue yueOHOro MaTepuaJia

OK 01




YrieBonopoabl U Ux
IPUPOHBIE HCTOYHUKH

IIpenenbHbIe yIueBogOpOAb (ANKaHbl): COCTAB U CTPOEHHUE, TOMOJIOTUYECKH psii. MeTaH U TaH:
COCTaB, CTpOEHHUE, (PU3MYECKHEe M XMMHMYECKHE CBOWCTBA (peakLUu 3aMELIeHHUs U TOpeHus),
MOJTyYeHHE U IPHMEHEHHE.

HempenenpHpie yrieBonopoab! (alKeHbl, AIKaJIUCHBI, AJIKHHBI).

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHIA psAfl. DTWIEH M MPONHIIEH: COCTaB, CTPOCHHE,
¢bu3nyeckrue U XMMUYECKHE CBOICTBA (PeakLMu I'MIpUPOBAHUS, TaIOI€HUPOBAHMsI, THApaTaliy,
OKHCJICHHS U TIOJIMMEPU3ALIMH) TTOJTyYeHHE U IIPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u MeTmwiOyTaauen-1,3, XUMUYECKOE CTPOCHHUE, CBOMCTBA (pEaKIus
NOJMMEPU3aIMN), IPUMEHEHUE (U1l CHHTE3a IPUPOTHOTO M CHHTETUYECKOTO Kay4yyKa U Pe3UHBI).
ANKHMHBI: CcOCTaB U OCOOEHHOCTH CTPOEHHUS, TIOMOJIOTHYECKMH psA. ALETUIEH: COCTaB,
XHUMHAYECKOE CTpPOCHHE, (QHU3MYECKHe M XHMHUYECKHE CBOMCTBAa (peakuWu THAPHUPOBAHUS,
rajOrCHUPOBaHMs, TWAPATALMM  TOPEHHs), [ONy4YeHHE W  IpHUMEHEeHHe (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JJIsi CBAPKH U PE3KU METAJUIOB)

Apomaruueckue yriaeBoaoposl (apeHsl). beH301 U TOIyol: cOCTaB, CTpOCHUE, (HU3HUYSCKUE U
XMMHAYECKHE CBOMCTBA (PEaKLMU TaJIOTEHUPOBAHUS ¥ HUTPOBAHWS), IOJTYYCHUE U TIPUMEHEHUE.
Tokcu4HOCTD apeHOB (BiMsiHHE OCH30JIa Ha OPraHU3M 4eloBeka). ['eHeTndecKas CBsI3b MEXIY
YTIEBOJAOPOAAMH, IIPUHAICKAITUMHE K Pa3TMYHBIM KJIACCaM.

IIpupoHbIe HCTOYHUKH YIiIeBoA0poaA0B. [IprpoHblii ra3 u nonyTHsle HedTsaHbIe Ta3bl. HedTh
e¢ mpoucxoxaerne. CrocoObl mepepaboTki He(TH: TEpPEroHKa, KPEKUHT (TEPMHUECKUi,
KartanuTudeckuit), mnuponu3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
MPOMBIIIIIEHHOCTH

u B ObITy. KaMeHHBIH yrosib U MPOAYKTHI €ro nepepadoTKu

OK 02
OK 04
1IK 6.2

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBaA
YIJIEBOJOPOIOB

Conep:xaHue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota Ne4 «CBoiiCTBa yTrI€BOAOPOIOBY.

TpuBuanpHas U MEXIyHapOJHAs HOMEHKIATypa, XMMHYECKHE CBOMCTBA, CIIOCOOBI MOTYYCHHUS
yraeBogopoaoB. llonydeHne sTuieHa W U3ydeHHE ero CBOWCTB. MoJenupoBaHHE MOJIEKYN U
XMMHAYECKHX TPEBpaIleHH YTrIIEeBOOPOIOB (Ha MpUMEpe dTaHa, dTHICHA, alleTUICHA U Jp.) U
TaJTIOTeHOIPON3BOTHBIX

OK 02
OK 04

Pasnen 5. Kuciopoaocoaep:kamue opraHndecKue coeinHeHust




Tema 5.1.
Cnuptel. Genon

Conep:xanue yueOHOro MaTepuaJia

[TpenenbHbIE OJJHOATOMHBIC CIIUPTHI (METAHO U 3TAHOJ): CTPOCHHE, PU3NICSCKUE U XUMHUYUCCKHE
CBOMCTBa (peaKkIUu C aKTUBHBIMU METaJUIaMH, raJOr€HOBOJOPOJIaMHU, TOPEHUE), IPUMEHEHHE.
BomopoaHbie CBsI3M MEXIY MOJIEKYJIaMu CHUPTOB. DU3HMOIOTHYECKOE JCHCTBHE METaHOJa U
ATAaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaroMHble CUPThI (ITUICHIIIMKOIb M TJIMIEPHH): CTPOCHUE, (PU3NIECKUE U XUMHUUCCKHE
CBOWCTBa (B3aUMOJEHCTBHE CO WICIIOYHBIMU METaJJIaMU, KauyeCTBEHHAs peakius Ha
MHOTOAQTOMHBIC CIUPTHI). PU3MOIOrHUYECKOE JEHCTBUE HA OpraHu3M uyeloBeka. [IpumeHeHue
TJIIMICprUHa U STUJICHIJIMKOJIA.

®enon. CtpoeHHE MOJEKYJbI, (U3UYECKUE M XHUMHYECKHE CBOWcTBa (eHoia. TOKCHYHOCTH
dbenHoma, ero puznoNOrNYEecKoe eiicTBUE Ha OpraHmu3M 4enoBeka. [lpumenenue genomna

OK 01
OK 07

Tema 5.2.
AJIBIETUIBL.

Kap6oHOBBIE KHCTOTHI.

CrnoxHble 3(upbl

Anpaeruapl M KeTOHbI ((opManbpAerui, aueTanblIeruj, aleToH): CTpOoeHHuEe, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (peakiMM OKUCIEHUS M BOCCTAHOBIICHUS, KaueCTBEHHBIE PEAKIIMM),
[IOJIy4E€HUE U IPUMEHEHHE.

OHOOCHOBHBIE IpeJelibHble KapOOHOBbIE KHUCIOTHI (MypaBbHHAas M YKCYCHas KHCJIOTHI):
cTpoeHue, (U3MYECKHEe W XUMHYECKHE CBOMCTBa (0OIIME CBOMCTBA KHCJIOT, PEaKIIHS
TepudUKalMK), TOoJyueHHe U npuMeHeHue. CTeapuHOBas M OJIEMHOBAs KHCIOTHI Kak
MIPEICTaBUTENHN BBICIINX KapOOHOBBIX KMCIOT. Mblila KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE JEHCTBHE.

CrnosHble 3pUpbI KaK MPOU3BOJIHbIE KaPOOHOBBIX KUCIOT. ['naponu3 ciaoxHbIX 3¢upos. JKupsl.
I'mpponus xupos. [Ipumenenue xxupos. buonornueckas ponb JKUPOB.

OK 01
OK 02
OK 04

JlabopaTopnasi padora

JlabopaTtopHas padota No5

O/HOOCHOBHBIE TMpeJeNibHble KapOOHOBBIE KHUCIOTHI (MypaBbHHAs M YKCYCHas KHCJIOTHI):
cTpoeHHe, (u3nMueckrue U XUMHYECKHe CBOMCTBa (0OmMe CBOICTBa KHUCIOT, peakuus
STepUPHUKALINHN).

Tema 5.3.
Yrnesoanl

Conep:kaHue y4eOHOIr0 MaTepuaJia

VYraeBoasl: cocTaB, KjaccH(UKalusg yrieBoAOB (MOHO-, TU- W ToJHcaxapuiabl). [roko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTU CTPOEHHSI MOJIEKYJIbl, (U3MUYECKHE M XUMHYECKHE
CBOWCTBa TJIOKO3bl (B3auMmojeiictBue c¢ rumapokcuaom wmenu (II), okucieHne amMMHadHBIM
pactBopoM okcujia cepedpa (I), BoccranoBineHue, OpoKEHHUE TIFOKO3bI), HAXOXKIEHUE B TIPUPO/IE,
IPUMEHEHHE TJIIOKO3bI, OHOJIOrHYeckas pojb B >KU3HEACATEIBHOCTH OpraHU3Ma YeJoBeKa.
dorocunTte3. PpyKkTo3a Kak U30Mep IITHOKO3bI.

OK 01
OK 02
OK 04




Caxapo3a — mnpeicTaBUTEIb IUCAXapUJIOB, TUAPOJIU3 Caxapo3bl, HAXOXKJIEHUE B MPUPOJE U
MIpUMEHEHHE.

[Monucaxapuapl: KpaxMain M ILEJUII003a KaK MpUpOJHbIEe moauMepsl. CTpoeHue Kpaxmaia u
LEJUTFOJI03bI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA Kpaxmaia (THAPOJIN3, KaueCTBEHHAs PEaKIIUs
C MOJIOM)

Tema 5.4. Coaep:xkaHue y4eOHOro MaTepuaJia OK 01
Ousuko-xumudeckue |IpakTuyeckue 3aHATHSA OK 02
CBOMCTBA OK 04
T —, HpaKTI/I‘leCIfa}I pabota Ne9. «HoMeHk1aTypa KUCI0pO10COAEPKAIINUX OPraHUYECKUX
OpraHHYECKHX COETUHEHUI. §
COE THHEHH TpuBunanpHas U MeXIyHapoJHas HOMEHKIATypa, XUMUYECKHUE CBOMCTBA, CIOCOOBI MOIYYEeHUs

CIUPTOB U (EHOJIOB, KAPOOHOBBIX KHCIIOT M 3()UPOB, allbACTHI0B 1 KeTOHOB. COCTaBICHUE CXEM

peaknuii (B TOM YHClIe IO HNPEJIOKEHHBIM IIEMOYKaM HPEBPALCHUI), XapaKTepU3YIOLIUX

XUMHUYECKHUE CBOICTBA KUCIOPOAOCOAEPKALIUX OPraHUUYECKUX COCTUHEHUH.

[TpakTuueckas padora NelO. «Xumudeckue M (U3HUYECKUE CBOMCTBA KHUCIOPOIOCOACPKAIINX

OPraHUYECKUX COCTUHEHUSY.

[IpoBenenue, HaOMIOJEHHME M ONMCAHHWE JEMOHCTPALMOHHBIX OIBITOB: T'OPEHHE CIHPTOB,

KAueCTBCHHBIC PEAaKIUU OJHOATOMHBIX CIUPTOB (OokucieHue dTtaHona okcuaom wmemu (1)),

MHOTOATOMHBIX CIIUPTOB (B3aMMOEHCTBUE rniepuHa ¢ ruapokcuaom meau (I1)), ampaerunmgon

(oxHcieHHe aMMHAa4YHbIM pacTBopoM okcuma cepedpa(l) u  rumpokcuaom wmeau  (I1),

B3aMMOJICIICTBHE KpaxMaiia ¢ MOJIOM), M3yUYE€HHE CBOMCTB pacTBOpa YKCYCHOM KUCIIOTBI
Pa3nes 6. A3oTcoaepkaniue OpraHi4ecKue CoOeJHHEHHUs
Tema 6.1. Coaeprxanue yueOHOIro MaTepuaJia OK 01
AMMHEL. AMUHBI: METHJIAMUH — MPOCTEUIINA MPEICTaBUTENIb AMUHOB: COCTaB, XUMHUYECKOE CTPOECHUE, OK 02
AMUHOKHCIIOTHI. ¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA, HAX0XKIEHUE B IPUPOJIE. OK 04
benxu AMMHOKHCIOTBl Kak aM(OTepHble OpraHUYecKue coequHEeHus. PU3NUecKue W XUMHUYECKHUe

CBOMCTBa aMHMHOKHCIOT (Ha NpuUMepe TINMIuHA). buosnornueckoe 3HayeHHE aMHUHOKHCIIOT.
Ilenrtuapl.

benku xak nmpupoausie nmonumepsl. [lepBuuHas, BTopuyHas U TpEeTUYHAs CTPYKTypa OENKOB.
XUMHUYECKHEe CBOMCTBA OENIKOB: THAPOIIU3, IEHATYpaIsl, KAUeCTBEHHbIE PEaKLUU Ha OETIKU
KonrpoJsbHasi pagora 3 CTpyKTypa 1 CBOHCTBa OPraHUYECKUX BelecTs (1Mo pasaenam 3-7)

IIpakTnyeckue 3aHATHS

ITpakTryeckas padora Nell. «CBoiicTBa a30TOCOEPKALIMX OPTaHUUECKUX COSTUHEHU.
duznyeckre u XUMHUUECKHE CBOWCTBa aMUHOB (PEaKLUU ¢ KUCIOTaMH U TOPEHHSI) 1 aMUHOKHCIIOT
(na mpumepe riuuuHa). HabmoneHne u onucaHue AEMOHCTPALMOHHBIX OIBITOB: JI€HATypalus
OeJIKOB TP HarpPEeBAHUH, I[BETHBIE PEAKIIMH OEIKOB

Pa3nes /. BbICOKOMOJIEKYJISIPHBIE COCIMHEHUSI




Tema 7.1. Coaeprxanue yueOHOro MaTepuaJa OK 01
[InacTmaccsl. IIpakTHyeckue 3aHATHS OK 02
Kayuyku. Bonokna [Ipaktuyeckas pabora Nel2. «CuHTe3, aHamu3 W KIACCU(PUKAIMS BBICOKOMOJICKYJIISPHBIX OK 04

COCTUHEHUN» IIK 6.2

OcCHOBHbIE TIOHATHSA XUMHHM BBICOKOMOJIEKYJIIPHBIX COEJUHEHHI: MOHOMEp, IIOJUMED,

CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEpPHU3alMM, CPedHss MoJeKyispHas Mmacca. OCHOBHbIE 2

METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUN — ITOJIMMEPU3ALUs U ITOJIMKOHICHCALIMSL.

[TpakTuyeckas pabora Nel3

O3HakomiieHHE ¢ 00pa3liaMd MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KayyyKOB:

Im1acTMacchl (MOJIMATUIIEH, OJUIPONMIEH, MOJIUBUHUIXJIOPU], TOJUCTUPOII); HATYpaJbHbIA U 5

CHUHTETHYECKHE Kayuyyku (OyTaaueHOBBIH, XJIOPOIPEHOBBIH M HM3ONPEHOBBIN); BOJIOKHA

(marypanbHble (XJIONOK, MIEPCTh, HIENK), HMCKYCCTBCHHBIC (AllETATHOE BOJOKHO, BHMCKO3a),

CHHTETHYECKHUE (KallpOH U JIaBCaH)
IpodeccnoHaILHO OPMEHTHPOBAHHOE colepKaHue (Coiep:KaHue PUKJIATHOT0 MOTYJIs1)* 34
Paznen 8. Xumusi B ObITY M IPOU3BOACTBEHHOI 1eATEIbHOCTH YeJI0BEKA OK 01
Tema 8.1. Coaep:xanue yueOHOro MaTepuaJia OK 02
XuMuyeckue 1)[IpaBuia KOJIOTHUECKU IETIECOO00PA3HOTO MOBEICHUS B OBITY M TPYIOBOW AEATEIBHOCTH B 5 OK 04
TEXHOJIOTHH 1IENAX COXPAHEHHs CBOETO 3/I0POBbsl M OKPYIKAIOIIEN IPUPOIHOMN CPEIBI. OK 07
B [TIOBCETHEBHOM . 1IK 6.2
i IPOdECCHOHATEHOM 2)OnacHOCTh BO3JCUCTBHUS Ha )KUBBIC OPraHM3Mbl OPTaHUYECKHX BEIIECTB OTACIBbHBIX KJIaCCOB 5
ESTENLHOCTH HeNOBeKa (yrieBosoposl, CHUPTHI, (DEHOJIBI, XJIOPOPraHUYECKHE TPOU3BO/IHBIE, abJAETHIbI U 1. )

3) [Nokazatenp npeaeabHO AOMYCTUMON KOHIICHTPAIIMU U €T0 HCIIOJIb30BAHUE. 2

4) Ponb XuMHU B 00ECTIEYCHUH JKOJIOTHUECKOM, YHEPreTHYECKOM M MUIIEBOW 0E30MacHOCTH, 5

Pa3BUTHH MEAMILIMHBIL.

5) Co3nanue HOBBIX MaTepUAJIOB (B 3aBUCUMOCTH OT BHJIa MPO(EeCCHOHAIBHON AeITEeIbHOCTH), 5

HOBBIX HCTOYHHUKOB SHEPrUU (aJIbTEPHATUBHBIE HCTOUHUKH SHEPTUH).

6) IMoHsTHE O HAYYHBIX METOaX MO3HAHMUS BEUICCTB U XUMHUECKHX PEAKIIUIL. 2

7) IpencraBnenus 00 OOUMIMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO TONYYSHHS BaKHEHIIINX 2

BellecTB (Ha MpUMepax IPOU3BOJICTBA AMMHAKA, CEPHON KHUCIIOThI, METAHOJIA).

8) XuMHsl ¥ 310pOBbE YEIOBEKA. 2




9) IlpaBuna 0Ge30MacHOrO HCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENapaToB, OBITOBOM XUMHH B

. 2

MIOBCEIHEBHOM JKHU3HH.

IIpakTnyeckue 3aHATHS

10) ITpakTHueckas padora Neld. «I[IpuMeHeHHE XUMUYECKHUX BEIIECTB M TEXHOJIOTHIA C yU4ETOM
Oynyiieit mpoecCHoHANBHON ACSITETLHOCTIY. 2
11) Pemenue kefic-3a1a4 o TeMaM: IUIIEBbIE IPOAYKThI, OCHOBBI PalliOHAIBLHOTO MUTAHUS. 5
12) Baxueliye cTpouTenbHble U KOHCTPYKLMOHHBIE MaTepHaJIbl. 5
13) CenbckoX035HCTBEHHOE MTPOU3BOICTBO. 5
14) Kpacku, crekiio, kepaMuka, MaTepUabl JJs 3JIEKTPOHUKH. 5
15) Hanomarepuabl, TEKCTUIbHbBIE BOJIOKHA. 5
16)IcTOYHNKY SHEPTHH, OPTaHUYECKHUE U MUHEpaIbHbIE y100peHNUs. 5
17) JlexkapcTBEeHHbIE U KOCMETHYECKHE TpernapaThl, ObITOBAas XHUMHs, MaTepUalbl U3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH. 5
3ammra: IlpencraBneHue pe3ynbTaTOB peIIeHUS Kelc-3a1ad B (opMe MHHHU-IO0KIIAIa
(tormyckaeTcs UCTONIb30BaHUE rpauUeCKUX U MPE3EHTAIIMOHHBIX MaTepHaIOB)
KoncyabTauus Ponas Xxumuu B npohecCHOHATBHON JESITEIbHOCTH., 2
IIpoMeskyTOUHasi aTTeCTALMS N0 AUcHMIIMHE (TuddepeHInpoBaHHbBIN 3aueT) 2
Bcero 78




3. YCJOBUS PEAJIM3AIIMA ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHON
JANCHUIIJIMHBI

3.1. TpebGoBaHus K MUHUMAJIBHOMY MAaTePHAJIbHO-TEXHUYECKOMY O0ecle4eHUI0

Jlnist peanu3anuy mporpaMMBbl TUCHUTUTHHBL JOHKHBI OBITH IPEyCMOTPEHBI CIEAYIONINE
CHeIUalbHble TIOMEIIEHUs: Yy4eOHbI KaOWHET XMMHMHM W/UIU Y4YeOHOM XUMHYECKOM
nabopaTopuu.

OGopynoBaHue y4eOHOro KaOuHeTra  (HArJISIHbIE  MOCOOMA):  HAOOPHI
IapOCTEPKHEBBIX MOJENEed MOJEKYd, MOJEIN KPUCTAJUIMUYECKUX PEIIETOK, KOJIJICKIIMU
MPOCTHIX U CIIOKHBIX BEMIECTB W/WJIM KOJUICKIIUU MOJUMEPOB; KOJUICKIUS TOPHBIX MOPOJ U
MUHEPAJIOB, Tabnuia MenesneeBa, yueOHbie GuIbMbI, HU(PPOBBIE 00pa30BATEIbHbBIE PECYPCHI.

Texnuueckne cpeacrBa 00y4eHHsi: KOMIBIOTEP C YCTPOUCTBAMU BOCHPOU3BEICHUS
3BYyKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C 3KPAaHOM, MYyJIbTUMEIUNHAS JOCKA.

OobopynoBanue Jadoparopun U pado4ux MecT JJa0OPATOPHH: MEH3YPKH, TUIIETKU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOIL, JIYIIbI, IPEAMETHBIE U TIOKPOBHBIE CTEKJIA, MJIAHIIETHI
JUISL KaleJIbHBIX peakiuii, (uiIbTpoBaibHas OyMmara, CTEKISHHBIE MPOOUPKHU, PE3UHOBBIC
npoOku, (poHapUKH, HAOOp PEaKTUBOB, CTEKJISHHBIC MAJIOYKH, IITATUBBI JJISI MPOOUPOK;
MEpPHBIE ITWIHHIPBI, BOPOHKH CTCKJISTHHBIC, BOPOHKH JIeTUTENbHbIC MmHapraeckue (50-100
MJT), CTYTIKH C NIECTUKOM, (hapdopoBbIe YaIIKH, MUHIIETHI, GUIBTPHI OyMakHbIE, BaTa, Mapid,
YaCOBBIE CTEKJIA, AJCKTPOIUIMTKH, Ja0OpAaTOPHBIC IITATHUBBI, CIIUPTOBBIE TOPEIKH, CIHYKH,
npuOop JUIs MONy4YeHHs Ta30B (WM MPOOMpPKA C Ta300TBOJHON TpyOKoOii), mepkarenu ams
NPOOUPOK, CKIISTHKU JJII XPaHEHUs PEaKTHBOB, Pa3aTOYHBIC JOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mm); mmarenyd; MUHLETHI; TUTEIbHBIC MIUMIBI; CEKYHIOMEpHI (TaliMephl),
MepHbIe TpooupkH (Ha 10—20 mut) u MmepHBIe KO0 (25, 50, 100 1 200 M), BoasHas 6ans (Mau
TEPMOCTAT), CTEKJSIHHBIC MAJIOYKW; KOHMYECKHEe KojoObl mis tutpoBanus (50 u 100 mu);
WHJUKATOPHBIE TOJOCKUA s ompeaeneHuss pH u cranmapTHas HMHIUKATOpHAs IIKAJa;
YHUBEpCalbHbI UHAUKaTop; nunetkud Ha 1, 10, 50 mu (umu goszatopel Ha 1, 5 u 10 mi),
OropeTKH NI TUTPOBAHUS, MeaunuHCkue mmpuibl Ha 100—-150 mu, maGopatopHbie W/UIH
aHaNIMTUYECKUE Bechl, pH-MeTpbl, cylmmibHbIN mKad, U 1p. 1ad0paToOpHOE 000PYI0BAHUE.

3.2. UndopmannoHHoe odecnevyeHne peaan3aluu NporpaMmbl
Jlns peanuzainuu nporpaMMbl OMOJIMOTEUHBIN (GOHA 00pa30BaTENIbHON OpraHu3aIuy JOJKEH
UMETh MeYaTHBIC W/WIIH AJIEKTPOHHBIE 00pa3oBaTebHbIC U HH(POPMALIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE IS UCTIOTb30BAHMS B 00pa30BaTEIBHOM IPOIIECCe, HE CTapIIe MATH JIET
C MOMEHTA U3JaHHS.
JI1s CTyIeHTOB:
1. Ta6puensn O.C, OctpoymoB W.I'. Xumus mist npodeccuii u cnenuanbHOCTER
TEXHUYECKOTO PO YIeOHHK TS CTYA. YUpeKACHUN cpel. mpod. oOpa3oBanus. —
M., 2021.
2. Tabpuensa O.C, OctpoymoB W.I"., Octpoymosa E.E. u ap. Xumus st npodeccuii u
CTEIMATBHOCTEH €CTECTBEHHO-HAYYHOTO MPOQUIIS: YUSOHHK TSI CTYI. YUPEKIACHUH
cpen. mpod. odpazoanusi. — M., 2021.



3. Tabpuemnsa O.C., OctpoymoB W.I'. Xumus aiist nmpodeccuii u crienuaibHOCTeH
COLMATBHO-3KOHOMHUYECKOTO ¥ TYMAaHUTAPHOTO PO UIel: yueOHHK ISl CTYI.
yupexaeHu cpea. npod. oopazosanus. — M., 2021.

4. Epoxun FO.M., Koanesa U.b. Xumus mis npodeccuit u cnenuaibHOCTENR TEXHUIECKOTO
U €CTECTBEHHO-HAYYHOTO Mpoduieil: ydeOHUK AJIs CTY/l. YUPEKIECHUH cpell. mpod.
obpazoBanus. — M., 2021.

WNuTepHer-pecypcesl:
www.chem.msu.su (DiiekTpoHHast ONOIMOTEeKa IO XUMHUH).
www.enauKi.ru (narepHeT-u3nanue s yauteneid « ECTeCTBEHHbIE HAYKN).
www.lseptember.ru (MmeToandeckas razera «IlepBoe ceHTAOpS»).
www.hvsh.ru (xxypHan «XuMus B IIKOJIE»).
WWW.hij.ru (kypHam « XUMHS ¥ )KA3HBY).
https://ege.sdamgia.ru/ pemry EI'D
http://himege.ru/teoriya-ege-himiya/ xumus «Iloaroroska k EI'9»



http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://himege.ru/teoriya-ege-himiya/

4. KoHTpPOJIb ¥ OLIEHKA Pe3yIbTATOB OCBOCHUS TUCUUILTHHbBI

KoHTpo1b M oOleHKAa pPACKpHIBAIOTCS Yepe3 YCBOCHHBbIE 3HAHUS W NPUOOPETEHHBIE
oOy4JaImuMHCs yYMEHUS, HallpaBjieHHbIe Ha (popMHUpoBaHHE OOMIMX U MPOQPECCHOHATBHBIX
KoMmreTeHIui. KoMneTeHIuu JOKHBI OBITh COOTHECEHBI ¢ MPEIMETHBIMU pe3yabTaTamu. J{is
KOHTPOJISI M OLICHKU PE3YJNbTaTOB 00YUYEHUS IMPENoJaBaTeilb BbIOMpaeT (HOPMBI U METOMBI C
y4eToM npodeccuoHaIn3alui 00y4eHus o MporpaMMe TUCLUILIUHBL.

Oob6masi/npodeccuoHanbHas Pasnen/Tema Tun OLEHOHBIX
KOMIeTEHIHA MeponpusiTHii
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoeCCHOHATBHOMN IeATeIFHOCTH Tema 2.1, 2.2
MPUMEHUTEIHHO K Pa3INuHbIM KOHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 VYcrHblii onpoc
Tema 5.1-5.4 Pemenue pacuéTHbIx 3aaa4
Tema 6.1 HaOmronenue 3a xogoM
Tema 7.1 BBIIIOJIHEHUS TIPAKTUKO-
Tema 8.1 OPUEHTHPOBAHHBIX 3aJaHUI
OK 02. Mcnonb30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, [Ipencrasnenue
CpeJ/IcTBa MOUCKa, aHAIIN3a U 1.6,1.7 pe3yNIbTaToB
MHTEpIIpETaluy HH(OpMaLnu, U Tema 2.1,2.2 IIPAKTUYECKUX U
nH(pOpMAIIMOHHBIE TEXHOJIOTHH JIJIsI Tema 4.1, 4.2 71a00paTOPHBIX pabOT
BBITMIOJTHEHUS 33/1a4 PO EeCCHOHATBHON Tema 5.2-5.4 [TpoBeneHNEe XUMUIECKOTO
NEeATEILHOCTH Tema 6.1 AKCIICPUMEHTA
Tema 7.1 Brinosinenue
Tewma 8.1 KOHTPOJIbHBIX
OK 04. Tema 1.7 pabor 1o
O} dexTUBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2 pasziejiaM I1CHUILIAHBI
pa60TaTb B KOJIJIEKTUBE U KOMaHIE Tema 41, 4.2 O1neHka caMoCTOSITEILHO
Tema 5.2-5.4 BBITIOJIHCHHBIX 3aJJaHUIN
Tema 6.1 3amuTa peneHus Keic-
Tema 7.1 3a1ay4 (c yuyeToMm Oyaymiei
Tema 8.1 npodeccuoHaNbHOM
OK 07. ConeiicTBOBaTh COXPaHEHUIO Tema 1.7 JIeSITEIIbHOCTH )
OKPYXaroIIeH Cpebl, Tema 5.1 Brinonnenue 3aganui
pecypcocOepekeHn o, pUMeHTh 3HaHust | Tema 8.1 IIPOMEKYTOYHON
00 U3MEHEHUH KIIMMaTa, TPHHITAITHI aTTecTaluu
OepeKIMBOTr0 MPOU3BOJICTBA, FIPPEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX CUTYAILIUIX
1K 6.1 O6ecneunBats O6e30macHoe HaGnronenue 3a xoqoM
IPOM3BOJICTBO IIAHOBBIX U aBAPUIHBIX BBITIOTHCHHS MPAKTAKO-
paboT B 3JIEKTPUYECKUX YCTAHOBKAX U OPHCHTHPOBAHHDIX 3a/IaHIH
Tema 1.2 [IpencraBnenue
COTAX. Tema 1.7 pE3yJIbTAaTOB
Tema 1.6 MIPAaKTHUYECKUX U
Tema 4.1 nabopaTopHbBIX paboT
Tema 7.1 [IpoBenenne XMMUIECKOTO
Tema 8.1 HKCIIEPUMEHTA
Brinonnenue
KOHTPOJIBHBIX
pabort o
paszzenaM AUCIUILTUHBL.




[1K 6.2. OdopMIsATh TOKyMEHTAIUIO 110
OXpaHe TpyJa u IEKTPOOE30MacCHOCTH
IIPU SKCILTyaTalliu U PEMOHTE
AJNEKTPUUYECKUX YCTAHOBOK U CETEH.

Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1

[IpoBenenne XMMUYECKOTO
AKCIIEPUMEHTA
Brmonnenune
KOHTPOJIBHBIX

pabor o

pazzienam AUCIUIUIHHBI.







