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1. O6masi xapakTepucTHKa padoyeil mporpaMMbl 0011e00pa30BaTEIbLHOM TN CIUNJINHBI

1.1 OO6meobpa3oBarenbHas IUCHUIIMHA «XHUMHS» SBIACTCS 00s3aTEIbHON YacThIO
00111e00pa30BaTEIHLHOTO IIUKJIAa 00pPa30BaTEIbHON ITPOTPaAaMMBI.

1.2 Heau v nJIaHUPYyeMble Pe3yJbTAThl 0CBOEHHS TUCHHUIJIMHBI:
1.2.1 Heau u 3a1a4M QU CHUNIHHBI .

Conepkanue  mporpamMMbl  0OIIE0Opa30BaTENbHON  JAUCHUIUIMHBI  «XHUMHS)
HaIpaBJICHO Ha JOCTUXKEHUE CIEAYIOIINX HeJIeH:

— dhopMupOBaHUE CUCTEMbI XUMHUYECKUX 3HAHUH KaK BAKHEUIIICH COCTABIISIONIEH
€CTECTBEHHO-HAyYHOM KapTHUHBI MHpPa, B OCHOBE KOTOPOW JieXkKaT KIIIOUEBBIC TOHSTHSA,
(dbyHIaMEHTaIbHbIE 3aKOHBI M TCOPUHM XHWMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE H
MMOHMMAaHWE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO0 XapakTepa,
03HAKOMJICHHE C UCTOPUEH WX Pa3BUTUS U CTAHOBJICHHUS;

— dbopMupoBaHuE W pa3BUTHE MPEICTABICHUN O HAYyYHBIX METOAAaX MO3HAHUSA
BEIIECTB M XUMHUYECKUX peakIui, HEOOXOMUMBIX i MpUOOpEeTeHHUS YMEHHM
OPUEHTHPOBATHCSI B MUPE BEIIECTB M XUMUYECKUX SIBJICHUM, UMEIOIIIUX MECTO B MPUPOJIC, B
MPAKTUYECKON U MOBCEAHEBHOMN KU3HHU;

— pa3BUTHE YMEHHUM U CTIOCOOOB JEATENbHOCTU, CBS3aHHBIX C HAOIIOJEHUEM U
00BSICHEHUEM XHUMHYECKOTO SKCIIEPUMEHTA, COOTIOICHHEM TIPaBUI O€3011acHOT0 OOpaIeHuUs
C BEIIECTBAMHU.

3agauy AUMCHUILIMHBI:

1) chopMHUpOBaTh TOHMMAHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XHUMHUYECKHX
MPOLIECCOB U SIBIICHUM B OKPY’KAIOIIEH Cpele, a TaKK€ UX CBA3b C ILIEJIOCTHOW HAay4HOU
KapTUHOW MUpa U JPYTUMHU €CTECTBEHHBIMHU HAyKaMU,

2) pPa3BUTh yMEHHUS COCTaBISATh (POPMYIJIbI HEOPTaHWYECKUX M OPraHUYECKUX
BEIIIECTB, YPABHEHUS XWMUYECKUX PEAKIUW, OOBSICHATh HUX CMBICI, WHTEPIPETUPOBATH
pe3yAbTaThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HABBIKU MPOBEACHUS MPOCTEUIIINX XUMHYECKHUX
AKCIIEPUMEHTAIBHBIX HMCCIEAOBAHUA C COOIIOJIEHHEM MpaBWJI 0€30MacHOTO OOpalleHus ¢
BEII[ECTBAMU U JIAOOPATOPHBIM 000pPYI0BAHUEM;

4) pa3BUTh yMEHUS HAaXOJUTh, aHAIM3UPOBATH U HCIOIB30BaTh WHOOPMAIIUIO
XUMHYECKOTO XapaKTepa U3 pa3IuIHbIX HH(POPMAIIMOHHBIX HCTOYHUKOB, BKJIIOYAsi y4EOHYIO
TUTEPATypy, HAyIHbIC TyOIUKAIUNA U UHTEPHET-PECYPCHI;

5) chopMupoBaTh YMEHHS MMPOTHO3UPOBATH MOCEACTBUS CBOSH NEATEIBHOCTH U
XUMUYECKUX TPHUPOAHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOIECCOB, YUYUTHIBAS
BO3MOJKHBIE SKOJIOTUYECKHUE U COLIMAIbHBIE BO3ACHCTBUS;

6) chopMUpPOBaTh TTOHUMAHHUE 3HAYMMOCTH JIOCTHIKCHHA XUMHUYECKOW HAyKH U
TEXHOJIOTHH NIl Pa3BUTHS COLMAIILHONW W TIPOU3BOACTBEHHOMN chep ¢ YMEHHEM MPUBOIUTH
MPUMEPHI KX TPUMEHEHHS B Pa3JIMYHBIX cepax KU3HU.

1.2.2 Ilnanupyembie  pe3yJbTaTbl  OCBOCHHUSI  00IIeoOpa3oBaTeIbHOM
aucuumnHbl B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO

Oco6oe 3HaYeHUe AUCIUITINHA nMeeT npu popmupoBanuu pazputuu OK u 1K

OK 01. Beibupats cmocoObl pemieHUs 3ama4 mpodecCHOHANbHONW ACSITEIIbHOCTH
IPUMEHUTENHHO K Pa3IHYHBIM KOHTEKCTaM.
OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEJICTBA [IOMCKA, aHAIN3a U UHTEPIIPETALINH,



uHpOpMaIK U HHPOPMAIIMOHHBIE TEXHOJIOTHH I BBIIOJHEHUS 3a7a4 MpoQecCnoHaTbHON
JESTEIBHOCTH.

OK 04. DddexTrBHO B3aUMOAEHCTBOBATh U Pa0OTATh B KOJUICKTUBE U KOMaH/IC.

OK 07. ConeiicTBOBaTh COXPAaHEHHUIO OKPYXAIOLIEH Cpenbl, pecypcocOepeKeHHUIo,
NPUMEHATh 3HAHHWA 00 W3MEHEHHWU KIMMATa, MPUHIUIBI OEpekJIMBOrO IMPOU3BOJCTBA,
3¢ (HeKTUBHO NEeHCTBOBAThH B UPE3BBIYAIHBIX CUTYAIUSX.

MK 2.2 Bnaners MeTo1aMyU KOMaHHOM pa3pabOTKH MPOTPaMMHBIX TPOIYKTOB.



Kon n

IInanupyeMble pe3yJbTaThbl 0CBOCHHS IMCIUIJIHHBI

HAMMEHOBaHUe

(dopMupyeMbIX O6mme’ JMCUMILIHHAPHbIE?

KOMIIeTEeHIM i
OK 01. JIMYHOCTHBIE Pe3YJbTATHI J0JKHBI OTPAKATH | JMCHMIUVIMHAPHBbIE Pe3yJbTAThl 10JIKHBI OTPAKATH:
BriOupats B YaCTH: ITP6 01. chopMUpOBAaHHOCTH MPEICTABICHHIA: O XUMUYECKOW COCTABIISIONICH
CHoco0bI TPYAOBOI0 BOCTIMTAHUSA: €CTECTBEHHOHAYYHOUW KapTUHBI MHpA, POJIM XMMHHM B TO3HAHUU SIBICHUI
pelieHus 3aaa4y — TOTOBHOCTH K TPYAy, OCO3HAHME LEHHOCTH | IPUPOABl, B (OPMUPOBAHUU MBIIUIEHUS M KYJIbTYPbl JMYHOCTH, €€
npodeccuoHaIbH MacTepcTBa, TPYA0I00HE; (GYHKIIMOHATIBHONW TPAMOTHOCTH, HEOOXOJUMOMN ISl pEHICHUs TPAKTHUYECKUX

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 dbopMynupoBaTth u
aKTyaJU3UpOBaTh MPOOIEMY, pacCCMaTPUBATH
€€ BCECTOPOHHE;

— yCTaHaBJIMBAaTh CYIIECTBEHHBIN MPU3HAK WM
OCHOBAHHA IJI1 CPAaBHCHUA, Knaccnquaunn
1 0000IIEeHMS;

— ONpeneNsTh LEIU JAESITeNIbHOCTH, 3a]1aBaTh
napameTpbl U KPUTEPUU UX JTOCTHKECHHUS;

3a7a4 M HKOJOTHYECKH OOOCHOBAHHOT'O OTHOLICHHUS K CBOEMY 3I0POBBIO H
IIPUPOIHON cpefe;

IIP6 02. BiameHue CUCTEMOW XUMHUYECKUX 3HAHHWM, KOTOpas BKIIOYAECT:
OCHOBOTOJIATAIONINE TOHITHS (XUMUYECKHI 3JIEMEHT, aTOM, 3JEKTPOHHAs
o0oJiouka aToma, s-, p-, 0-3JEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTh, JJEKTPOOTPUIATENILHOCTh, CTEMEHb OKUCICHUS, XMMHUYECKas
CBS3b, MOJIb, MOJISIpDHAsi Macca, MOJISIPHBI 00beM, YIJIEpOAHBIN CKeNeT,
byHKIIMOHAIbHAS TPYIINA, pajuKall, ©30MepHs, U30MEPhl, TOMOJIOTUYECKUI
psia, TOMOJIOTH, YIJIEBOJAOPOIbI, KUCIOPOA- U a30TCOJAEPKAIINE COSTUHEHMS,
OMOOTHMYeCKH aKTHUBHBIE BellecTBa (yrJI€BOJBI, KHUPHI, OEIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEAMHEHHS,
KpUCTAITIMYECKAsl PEIIeTKa, TUIbBI XUMHYECKUX PEeaKiuil (OKUCIUTEIHHO-
BOCCTAaHOBUTENbHbBIE, 3K30-U IHAOTEPMHUUYECKNE, PEAKLIUK HOHHOTO OOMeHa),
pacTBOp, DAEKTPOIUTHI, HEANEKTPOIUTHI, ANEKTPOIUTHYECKAS AUCCOIIUAIHS,
OKHCITUTEIh, BOCCTAHOBUTEIh, CKOPOCTh XUMHUECKOW PEaKInu, XUMUIECKOEe
paBHOBECHE), TEOpPUHU H 3aKOHBI (TEOpPHS XUMHYECKOTO CTPOCHHUS
oprannueckux BemectB A.M. bytnepoBa, Teopusi 3JIEKTPOIUTHYECKON
aucconyanuu, nepuoaudeckuii 3akod [[.M. MenneneeBa, 3aKk0H COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUI S3bIK XUMUH, (HAKTOJIOTHUECKUE
CBEJICHMsI O CBOICTBax, COCTaBe, MOJYyYeHUU M 0€30MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHMYECKUX U OPraHMYECKUX BeEUIeCTB B OBITY U
IPAaKTUYECKOHN JISATEIIbHOCTH YEIIOBEKA,;




— BBIABJIATH 3aKOHOMCPHOCTU U IPOTUBOPCHUSA
B pacCMaTprUBaACMBbIX ABJICHUAX,

— BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTD,
OILICHHUBATH COOTBECTCTBHUEC PE3yJIbTaTOB
IEeIsIM, OIICHUBAaTh PHUCKU  ITOCJIEICTBHI
JIeSITCIIEHOCTH.

0) 0a3oBbIe HCCJIeA0BaTEeIbCKUE TeCTBUSA

— BIIAJIETh HaBBbIKAMH y4eOHO-
HCCIIEI0BATEIIbCKON u IIPOEKTHOMN
NEATeTLHOCTH,  HAaBBIKAMU  pa3penicHus
npo0Jem;

— BBIABJIATH HPUYHUHHO-CICACTBCHHBIC CBA3H U
AKTyaJIu3UPOBaTh 3ajady, BBIJIBUT'aTh

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

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

YCJIOBUSX;
YMETbh MIEPEHOCUTD 3HAHUSI B ITIO3HABATEIIbHYIO U
MPAKTUYECKYIO 00IaCTH KU3HEACATEIHLHOCTH.

IIP6 03. chopMupoBaHHOCTh YMEHUN BBISBIIATH XapaKTEPHBIC MPU3HAKU U
B3alMOCBSA3b W3YUYEHHBIX NOHATHUN, IPUMEHATh COOTBETCTBYIOIINE MOHSATHUS
IIPU OIMCAaHUU CTPOEHHS U CBOMCTB HEOPraHMYECKUX U OPraHUYECKUX
BEUIECTB U UX NPEBPAILEHUN; BBIBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUI €
MOHATUSAMHU U MPEACTABICHUSAMHU IPYTUX €CTECTBEHHOHAYYHBIX ITPEAMETOB;
P66 04. chopMHUPOBAaHHOCT, YMEHHH HCIIONB30BaTh HAMMEHOBAHUS
XUMUYECKUX COEAMHEHUM MEXKIyHApOJHOTO COK03a TEOPETUYECKOW |
IIPUKJIATHON XUMHMH U TPUBUAJIbHBIE Ha3BaHUS BaKHEHIIMX BEILECTB (3TUJIEH,
alleTWICH, TIUIEepuH, QeHous, GopManbaerui, YKCycHash KHCIOTa, TJIHIIMH,
yrapHbld ra3, yIJEKHUCIbIA ra3, aMMHAK, ranieHas HW3BECTb, HEralieHas
M3BECTh, MMTHEBASI COJIA M IPYTHX ), COCTABIIATH (POPMYIIBI HEOPTAHUIECKHUX H
OpPraHMYECKUX BEIIECTB, YPABHEHUS XMMHUYECKUX PEaKIui, OOBACHATh HX
CMBICJI; IIOATBEP)KIATh XapaKTEpHbIE XUMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOUIMMU SKCIIEPUMEHTAMH U 3alIUCAMU YPABHEHUN XMMHYECKUX
peaxkumii;

IIP6 05. chopMUPOBAHHOCTH YMEHUN YyCTaHABIMBATh MPUHAICKHOCTH
M3YYEHHBIX HEOPraHUYECKUX M OPraHUYECKHX BELIECTB K OIPE/IEICHHBIM
KJIaccaM M TpyniaM COCAMHEHUMN, XapaKTEpPU30BaTh UX COCTAaB U BaXKHEHIINE
CBOIICTBa; OIpenesaTh BUAbl XMMHUECKHUX CBSI3eH (KOBaJ€HTHas, MOHHasd,
METaJIJINYECKasi, BOJOPOAHAs), TUIBl KPUCTAUINYECKUX PEIIETOK BEILECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

ITP6 07. chopMupOBaHHOCTH YMEHHMH NMPOBOAUTH PACUETHI 10 XUMHUUECKUM
dopMysiaM M ypaBHEHHMSIM XUMHUYECKHX PpEaKIHi ¢ MCIOIb30BaHUEM
(bu3nUecKux BEIMYHMH, XapaKTEPU3YIOLUIMX BELIECTBA C KOJMYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOpPMAaJIbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; MCIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS I MPUHATHS
pelIeHN B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMU U
UX IPUMEHEHUEM.

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,

JucuuMiimHapHble (IpeAMeTHbIE) pe3y/IbTaThl U A0JKHBI O0TPAXKATh:
ITPO 06. BiagcHHE OCHOBHBIMM METOJIAMH HAyYHOT'O IO3HAHMS BEILECTB U
XUMUYECKHX  SBJICHUM  (HaOmioJeHue,  HU3MEpeHHe,  SKCIIEPUMEHT,
MOJIEJTUPOBAHUE);

ITP6 07. chopMHUPOBAaHHOCTH YMEHHMM MPOBOJIUTH PACYETHI MO XUMUYECKUM
dopmynaM U ypaBHEHHMSIM XHMHYECKHX pPEAKIUHA C MCIOIb30BaHUEM




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

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

— COBEpILEHCTBOBAaHUE S3BIKOBOM u
YUTATEJIIbCKOM  KYJbTYpbl Kak Cpe/iCTBa
B3aMMOJCHCTBUS ~ MEXIy  JIOABMH U
MO3HAHUS MUPA.

MeranpeaMeTrHble  pe3yJabTaThl  JIOJIKHBI

0TPakaTh:

OBJlaileHHe YHHMBEPCAJIBbHBIMH Y4€OHBIMHU

NM03HABATEJIbLHBIMH AefiCTBUSIMH:

B) pabora ¢ ungopmanmeii:

— BJIaJETh HABBIKAMH MOTYYSHHs] HHPOPMAIH
u3 HCTOYHHUKOB pasHbIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISTh  IOUCK,
aHaJM3, CUCTEMATH3AIMI0 M UHTEPIPETALNIO
uH(pOpMallMK PA3IUYHBIX BUIAOB U (Qopm
NPECTaBIICHHUS;

— CO3/aBaTh TEKCTHI B PA3IMYHBIX opMaTax C
y4eTOM Ha3HaueHHs MHPOPMALIUU U LEJIEBOH
ay/IUTOPUH, BBIOUpasi ONTUMAIBHYIO (opMy
NPEJCTaBICHNS U BU3yaIU3alUH;

— OILIGHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTb
UHPOpPMAIINH, €€ COOTBETCTBHE MPABOBHIM U
MOpaJIbHO-ITUYECKUM HOpMaM;

BJIQJIETh HAaBBIKAMH PACIIO3HABAHUS U 3AIIUTHI

uHpopmanuu, UHGOPMAIIMOHHOMN 0€30MacHOCTH

JIMYHOCTH.

(Gu3NYeCKUX BEIMYMH, XapaKTEPU3YIOLUIMX BELIECTBA C KOJMYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOPMAaJbHBIE YCIIOBHSA) TIa30B, KOJUYECTBA
BEIIIECTBA; MCIIOJIb30BAaTh CUCTEMHbIC XUMHUYECKUE 3HAHMS Ul HPUHATUS
pELICHHI B KOHKPETHBIX )KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C BEIIECTBAMU U
UX IPUMEHEHUEM;

P66 08. chopmupoBaHHOCT, YMEHUW IUIAHUPOBATH M BBIOJHATH
XUMUYECKUH SKCIEpUMEHT (IIpEeBpallleHUs] OPraHUYeCKUX BELIECTB IpHU
HarpeBaHuM, MOJIYUYEHHE STUJIEHA U U3YyYEHUE €r0 CBOMCTB, KaUECTBEHHbIC
peaxkiuy Ha ajnpJeru/pl, Kpaxmall, yKCyCHYIO0 KUCJIOTY; JeHaTypauus OeIKoB
IIPU HAarpeBaHHUM, LIBETHbIE peaklUK OEJIKOB; MPOBOJUTH PEAKLIUU HOHHOTO
oOMeHa, ONpeeNsaTh Cpeay BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKLUU HA
cyiabdar-, kapOOHAaT- M XJOPHJI-aHUOHbI, Ha KaTHMOH aMMOHMS; peIIaTh
SKCIIEpUMEHTaJbHble 3a7auu 1o Temam "Meramisl" u "Hemeramnsl") B
COOTBETCTBUHM C MpaBWJIaMH TEXHMKH O€30MacHOCTH Hpu OOpaLIeHUU C
BEIIECTBAMH U JIAOOPAaTOPHBIM 000pPYAOBAaHHEM; MPEACTABIATH PE3yJIbTaThl
XMMHYECKOI'0 3KCIIEPUMEHTa B (pOpMeE 3allUCH YPaBHEHUI COOTBETCTBYIOIINX
peaxkuuii 1 GOopMyJIUPOBATh BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTATOB;

IIP6 09. chopMuUpOBaHHOCTH YMEHHS AaHAJIU3UPOBATH XUMHYECKYIO
nH(pOpMaLMIO, TOIYyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOH
uHpopManuu, cetb IHTEpHET U JpyTHe).

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;

JucuumiimHapHble (MpeaAMeTHbIE) Pe3yJbTAThl U J0JKHBI OTPAXKATh:

IIP6 08. cpopMUPOBAaHHOCT, YMEHHWH TUTAHUPOBATH W  BBITIOJHSTH
XUMUYECKUN HKCIEPUMEHT (MpPEBpalICHUsI OPraHUYECKUX BEIIECTB MpPHU
HarpeBaHWM, MOJyYCHHE JTHJICHA W W3yY€HHE €r0 CBOWCTB, KaYeCTBEHHBIE
pPEaKIuu Ha albJeTu/Ibl, KpaxMall, YKCYCHYIO KUCIIOTY; JeHaTypalus OelKoB
NP HArpeBaHUHU, I[BETHBIC PEAKIMU OEJKOB; MPOBOJUTH PEAKIIUA MOHHOTO




— yMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU
WHCTUTYyTaMU B  COOTBETCTBUM C  HUX
(GYHKIMSAMU ¥ HA3HAYEHUEM.

MeranpeamMeTrHbie  pe3yJbTaThl

0TPakaTh:

OBaanenue YHHMBEPCAJIbHBIMH

KOMMYHUKATUBHBIMHU /IeHiCTBUSIMH

0) coBMecTHasl 1eATeJIbHOCTD.

— IIOHUMaTh M HCIOJIb30BaTh IPEUMYILECTBA
KOMaHJHOU ¥ UHJIMBUYaJbHOU paboThI;

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

OBinanenue YHHBEpPCAJbLHbIMH

peryJiTHBHbIMHU AeHCTBUSMMU:

r) NpUHATHE ceOsl M IPYTrUX JI0aei:

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

— TMpuU3HaBaThb CBOE NPAaBO U IMpaBO JIPYrHX
J0JIeH Ha OIIMOKU,

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUD C

MIO3ULIMH IPYTOr0 YEJIOBEKA.

JOJIZKHBI

oOMeHa, ompeeNsaTh cpeay BOIAHBIX PACTBOPOB, KaUeCTBEHHBIE pEaKlUU Ha
cynbdar-, kapOoHAT- W XJIOPUI-AaHWOHBI, HA KATHOH aMMOHWUS; peIlaTh
JKCIIEpUMEHTANIbHBIE 3agaun 1o TemMaM "Mertamisl" u "Hemertamnel") B
COOTBETCTBUU C TMPaBWJIAMU TEXHHKH OE30MACHOCTH TpU OOpalleHuu ¢
BEIIECTBAMH U JIA0OpAaTOPHBIM 000PYAOBAHHUEM; MPEICTABISATh PE3YJIbTAThI
XUMHYECKOTO IKCIIEPUMEHTa B (DOpPME 3aliCH YPAaBHEHHUIH COOTBETCTBYIONTUX
peaxkuii 1 GopMyIUPOBAThH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB.

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

JIMYHOCTHBIE Pe3yJIbTATHI J0JIKHBI OTPAXKATh

B YaCTH:

IKOJIOTMYECKOr0 BOCTIMTAHUS:

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

JAucuunimHapHblie (MpeaMeTHbIe) Pe3yJbTaThl M JA0JKHbI OTPAKATh:
ITP6 01. chopMUpOBaHHOCTD MPEACTABICHHI: O XUMUYECKON COCTaBIISIFOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHpA, POJIM XUMHUHM B MO3HAHWM SIBJICHUH
OpUpOAbl, B (OPMHUPOBAHMHM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIsI PEIICHUS MPAKTHUECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MPUPOAHON Cpenie;

ITP6 10. chopmupoBaHHOCTH YMEHUN COOJIOAATH MPaBUJIA HKOJIOTHMUYECKU




U3MEHEHUHU
KJIMMarTa,
MPUHIIMIIBI
OEepEKITUBOTO
IIPOU3BO/ICTBA,
3P PEeKTHBHO
JIEUCTBOBATE B
Ype3BbIYANHBIX
CUTYyaIusx

[I100aTbHOTO  XapaKTepa  SKOJOTHYECKHX
npo0Jem;

IJIAHUPOBAHUE U OCYILIECTBJIECHUE ACHCTBUM B
OKpPY’KaIOIIeH cpesie Ha OCHOBE 3HAHUS LIETIeH
YCTOMYHUBOTO Pa3BUTHUS YEIIOBEUECTBA;
aKTUBHOE HEIIPUATHE JENCTBH,
MIPUHOCSIIMX BPEJ OKPYXKAIOLLEH Cpee;
yYMEHHE MPOTHO3UPOBATH HEOJIAroNnpHUsTHbIC
JKOJIOTUYECKUE MTOCJIEACTBHS
MPEAPUHUMAEMBIX JICHCTBHUM,

MpEeaOTBpalIaTh UX.

Meta mnpeaMeTHble Ppe3yJbTAThl JIOJLKHBI

0TpaKaTh:

OBiaseHne YHUBEPCAJIbHBIMH Y4eOHBIMU

NMO3HABATEJIbHBIMY JIEHCTBUSIMH:

B) pabora ¢ ungopmanmeii:

HCIIOJIb30BaTh CPEJICTBA MHPOPMAITMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B pEIIeHUN
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHM3aIMOHHBIX 3a71a4 C COOI0ICHUEM
TpeOOBaHUM IPrOHOMHUKH, TEXHUKHU

0€3011aCHOCTH, THTHEHBI, pecypcocOepexeHus,

IMPaBOBLIX U OTUYCCKHUX HOPM, HOPpM
MH(POPMALMOHHOM 0€30MMaCHOCTH.

11eJIECO00PA3HOTO TIOBEACHHS B OBITY M TPYJIOBOHM NEATEIHHOCTH B IEISAX
COXpaHEHHUS CBOETO 3/I0POBbS U OKPY>KAIOLIEH MPUPOIHOMN CPe/Ibl; YUUTHIBATh
OTNAaCHOCTh BO3JICCTBUS HAa YXUBBIC OPTaHM3MBbI ONPEACIECHHBIX BEIIECTB,
MMOHUMAsl CMBICJT TTOKa3aTeNsl MpeIeTbHON JOMYyCTUMON KOHIIEHTPALINH.

IIK 2.2 Baaners
METOJJaMH
KOMaHIHOM
pa3paboTku
MIPOTPaMMHBIX
MPOYKTOB.

Brnagets MeTogamu KOMaHIHON pa3paOOTKH MPOTPAMMHBIX MTPOIYKTOB




1. CTPYKTYPA U COJIEPKAHUE OBIIEOBPA3OBATEJILHOM

JUCLMUIINHBI

2.1. O6beM AUCHUILIMHBI M BUABI Y4eOHOIi padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUNJIMHBI 78
B T.4.

OcHOBHOe co/iep:KaHue 42
B T. U..

TeopeTudyeckoe oOydeHue 20
MPAKTUYCCKHUE 3aHATUS 14
abopaToOpHBIC 3aHATHS 8
[IpodeccnoHATLHO-OPUEHTUPOBAHHOE CoOepKaHUe (coaep:kaHue 34
MPUKJIATHOT0 MOIYJIs1)

B T. U..

TeopeTuIeckoe 00ydIeHHe 16
IPAKTUYECKUE 3aHATUS 14
1aboOpaTOPHBIE 3aHATHS 2
Koncynbpranus 2
[TpomesxyTounas arrecranus (auddepeHIInpoBaHHbII 3a4eT) 2




2.2. TemaTuyecKui JiaH u coaepRaHuEe NTUCHUIIINHBI «XHuMUD»

TEOPUEU CTPOCHUS
aTOMOB

MEPUOINYECKOTO 3aKOHA M CHUCTEMbl XUMHUYecKkux 3nemeHToB J[.MI. MenzaeneeBa B pa3BuTUH
HayKH.

YcraHoBieHUE CBA3W MEXIY CTPOCHHEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB M TMEPUOIUYECKUM
W3MEHEHUEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBHUH C MOJIOKEHUEM
[Tepronueckoit CUCTEMBI.

Pewenue npakmuxo-opueHmupoBanHvlX meopemudeckKux 3a0aHull HA XapaKmepu3ayuio
Xumuueckux snemenmos «Memanauueckue / HememaiiuyecKue CEOUCMEA XUMUUECKUX

HaumeHoBaHue Conep:xanue y4edOHOro MaTepuaJia (OCHOBHOE H MPO(eCcCHOHATBLHO OpHeHTHPOBaHHOe)3, | O0béM | PopMupyeMbIe
pa3aesioB M TeM JadopaToOpHbIe U MPAKTHYeCKHe 3aHATHS, IPUKJIAAHONH MOAYJ/Ib 4acoB | KOMIIETEHIUH
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 XUMUYECKUH dM1eMeHT. ATOM. S11po aToMa, H30TOIBL. DIEKTPOHHAs 000J10YKa. DHEPreTHIeCKre
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 XUMHUYECKUE 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. PacueTsl 10 ypaBHEHUSAM XUMHUYECKUX PEAKLUI C UCIIOJIb30BAHUEM MACCOBOU
JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Copepxxanue yuyeOHOro MmarepuaJia OK 01
Ilepuonnueckuii IIpakTuyeckue 3aHATHS OK 02
3aKOH U [IpakTryeckast pabota Ne2. «3yueHue nepruoandeckux 3aKOHOMEPHOCTEH U UX B3aMMOCBSI3U CO IIK 2.2
Ilepnoanueckas CTPOEHHEM aTOMOBY.
cucTema xumnueckux |[lepumoauueckas cucrema xumudeckux anemeHToB J[.M. MenzneneeBa. CBsi3p nepuoANYECKOTO
snemenTos 1. U. 3akoHa U llepnonnueckoil CUCTEMBI XMMHUYECKHUX JIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHUS
MenieneeBa, ux CBI3b |aTOMOB. 3aKOHOMEPHOCTH HM3MCHEHHS CBOWCTB XHMUYECKHX JIICMEHTOB, O0pa3yeMbIX HMH
C COBPEMEHHOM IIPOCTBIX U CIIOKHBIX BEILIECTB IO IpynmnaM 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 XUMH4ecKoH cBA3M (KOBaJICHTHAs HEIOJIIpHAs
U TIOJNISIpHAs, MOHHAsS, MeTajuinueckas). MexaHu3mMbl 00pa30oBaHUsl KOBAICHTHOW XUMHUYECKON
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 CBSA3HY.
JleMoHCTpauus Mojeneld KpUCTAJUIMYECKHX DPELIETOK: MOHHOM (XJIOpUA HAaTpus), aTOMHOMN
(rpadut u anmas), MONEKYJIApHON (YIJIEKUCIbII ra3, noa), METaJUIMYECKON (HaTpuil, MarHui,
Menb). Perenne npakTHUecKuX 3a/laHuil Ha COCTaBIIEHHE 3JIEKTPOHHO-Tpaduueckux (popmyi
aseMeHToB 1—4 nepuoaos

OK 01

Tema 1.4.
Kiaccudukanms,
¥ HOMCHKJIaTypa
HCOPTaHNYCCKUX
BCIIIECTB

Coaep:xxanue yueOHOIro MaTepHuaJia

Knaccudukanus HeopraHudeckux BemecTB. HoMmeHKIaTypa HEOPraHUYECKUX BEIIECTB
(oKCHABI, THUAPOKCHUIIBI, KUCIOTHI, coyi). BemiecTBa MOJIEKYJISAPHOTO U HEMOJEKYJISPHOTO
CTpoeHHs. ArperaTHble COCTOSHUA BenlecTBa. Kpucramiueckue u aMop(Hble BelecTBa. 3aKoH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTATMYSCKUX PEUICTOK (aTOMHAs, MOJIEKYJIsipHasi,
MOHHAs1, METAJJINYECKas ). 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 JPYIUX): Ha3BaHUs BELIECTB
no mexayHapoanoit (MIOITAK) wnu TpuBHanibHOW HOMEHKIJIATYpe U COCTaBleHHE (HOPMYJIbI
XUMHYECKHX BEUIECTB, OIpe/AeTeHHe MPUHAIIEKHOCTH K Kiaccy. [louck uHdopmanum mo
Ha3BaHUAM, UJCHTU(UKATOPAM, CTPYKTYPHBIM (opMysIaM. AHAIN3 XUMHUECKONW HH(pOpMaIIHH,
MOJTy4aeMOM M3 pPa3HbIX HCTOYHHUKOB (CpeAcTB MaccoBo MH(opmanuu, cetb MHTepHeT u

JpyTHe)

OK 01
OK 02

Tema 1.5.
Tunel XUMHUYECKUX
peaxkuuit

Conep:kaHue y4eOHOro MaTepuaJjia

Xumuueckass peakius. Krnaccupukanus XUMHYECKHX pEaKIUid B HEOPraHMYeCKOW U
OpTraHWYECKON XMMHUHU. 3aKOHBI COXPAHEHUS MAacChl BEIIECTBA, COXPAHCHHUS W TPEBPAIICHUS
SHEPTUU NMPU XUMUYECKUX PEAKITUAX.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC Peakiinu (ypaBHEHHUS! OKUCIICHUS-BOCCTAHOBJICHHS, CTETICHD
OKHUCJICHUSI, OKUCJIUTEIb U BOCCTAHOBUTEJb, OKHCIMTEIbHO-BOCCTAHOBUTEJIbHBIE PEAKIUHU B
MPUPOJIE, TPOM3BOJICTBEHHBIX MPOIECCaX M KU3HEACATSILHOCTH OPTaHU3MOB).

OK 01




Tema 1.6.
CKOpOoCTh XMMHUYECKHX
peakuuii. XUMHYECKOE
paBHOBECHE

CKOpOCTh peakilid, €€ 3aBHUCUMOCTh OT pPa3IH4YHBIX (DAKTOPOB: MPUPOABI PEAruPyOMIUX
BEIIIECTB, KOHIICHTPALlUU PEArUPYIOMIMX BEMIECTB, TEMIEPAaTyphbl M IUIOMIAAU PEAKIMOHHON
noBepxHocTH. TermmoBbie 3 (HEKThl XUMHUUECKUX PEAKIIHA: IK30- ¥ SHJOTEPMHUUCCKHIE PEaKIIUU.
OOGpaTtuMbIe peakIiu.

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

JlabopaTopnasi padora

JlaboparopHuas padota Nel. «Bnusiaue pa3zianuHbix (aKTOPOB HA CKOPOCTh XUMHUECKON
peaKIm.

Perennie mpakTHKO-OPUEHTUPOBAHHBIX 3a/IaHUH Ha aHAIU3 (AKTOPOB, BIUAIOIMIUX HA
W3MEHEHUE CKOPOCTU XUMUYECKOHN peaKkIuu. 3aBUCUMOCTh CKOPOCTH XUMUUYECKON PEaKIUU OT
MPUCYTCTBUS KaTalIu3aTopa Ha IpUMepe paszoKeHUs MEPOKCHIa BOJOPO/Ia C ITOMOIIBIO
JUOKCH/1a MapraHia 1 KaTajiasbl.

Pewenue npakmuko-opueHmuposanHslx 3a0anuii Ha npumenenue npunyuna Jle-Illamenve
0J151 HAX0JCOEHUA HANPABICHUA CMEUW|EHUSA PAGHOBECUS XUMUYUECKOU PeaKy U U AHAIU3
¢axkmopos, enuarwuux Ha cmeuieHue XumMu4ecKko20 pagHo8ecus

OK 01
OK 02
IIK 2.2

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

Conep:xxaHue yueOHOIro MaTepuaJia

PactBopbl. Buapl pacTBOpoB MO COJEp)KaHMIO PACTBOPEHHOIO BeEIleCTBa. PacTBOPUMOCTS.
[lonaTne 0 AMCHEpCHBIX cucTeMax. VICTHHHBIE M KOJUIOWIHBIE pacTBOpBHL. MaccoBasi O
BEIIIECTBA B paCTBOPE.

[Tonsitue o BomopoHoM nokasarene (pH) pacTBopa. DIeKTpOIUTHYECKAsT TUCCOIHAITHS.
CunbHble U crabble AIEKTPOIUTHI, HEANEKTPOIUTHl. Peakiinn noHHOro oOMeHa

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

JlabGopaTopHble 3aHATUSA

JIaGoparopHas pabota Ne2 «IIpuroroBieHue pacTBOPOB».

[IpuroroBnenne pacTBOpOB 3aJaHHOM MAacCOBOW JI0JIEM pacTBOPEHHOTO BEIIECTBA, IPOBEICHUE
peakiuii HOHHOTO OOMEHa, OIpelesieHHe Cpelbl pacTBOPOB BEIIECTB C  IOMOUIbIO
YHUBEPCAJIBLHOTO HMHAMKATOpa (KHUClas, HEeWTpajibHas, ULIeJIouHas). 3aJaHusi Ha COCTaBIIEHUE
HMOHHBIX peakuMi. PemeHne nmpakTHKO-OpUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PAaCTBOPSI,
HCIO0JIb3YEMbI€ B OBITOBOM U MMPOU3BOJCTBEHHON JESITEIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK 2.2

Pa3nea 2. Heoprannueckasi Xumust

Tema 2.1.

\ Conep:kaHue y4eOHOIr0 MaTepuaJa

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. DJIEKTPOXUMHUYECKUN Psii HANPSHKEHUN METalJIoB.
XHWMHYECKHE CBOMCTBA BAXHEHIIMX METAIOB (HATPHH, Kaaui, KaJbIUA, MarHUi, alFOMHHUH,
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 0COOEHHOCTH CTPOCHHUSI aTOMOB. D@U3NUYECKKE CBOMCTBA HEMETAIIOB. AJUTOTPOTIHS
HEMETAIJIOB (Ha mpHUMepe KHUCIopoaa, cepwl, ¢ocdopa u yriepona). XMMHUUIECKHE CBOWCTBA U
MIPUMEHCHHUE BOXKHEHUIIINX HEMETAIIOB (TaJJOreHOB, CEPHI, a30Ta, pocdopa, yriepoaa u KpeMHHUS)
U HUX COeAUHEHUN (OKCHUIIOB, KHCIOPOJCOACPKAIIMNX KHUCIOT, BOJOPOJIHBIX COCTUHEHUN).
[IpumeHeHne BaXXHEUIIMX HEMETAIVIOB M UX COCIMHEHUI

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEHIECTB (OKCHUIOB, THIPOKCHUIOB,
KHCJIOT, COJiel W Jp.). ['eHeTHueckas CBS3b HEOPraHMYECKUX BEIECTB, NMPHHAMICKAIINX 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-XUMHUYECKUE CBOWCTBA HEOPIAaHUYECKUX BEILIECTBY.
CocraBiieHHE ypaBHEHMH XWUMHUYECKHMX PpEaKIMW C Y4acTHUEM TMIPOCTBIX M CIIOKHBIX
HEOPraHWYECKHUX BEIIECTB: META/NIOB M HEMETA/UIOB; OKCHAOB METAJJIOB, HEMETAJJIOB H
aM(OTEpHBIX 3JI€MEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAaHUH M aM(pOTEPHBIX THAPOKCH]IOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIINUX UX CBOMCTBA.

[IpakTuueckas padora Ne6.

Pacuérsl Macchl BemiecTBa Wi 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce UM
00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, PacuYEThl Macchl (00BEMA, KOJIWYECTBA
BEIIECTBA) NMPOIYKTOB PEAKIIMHU, €CIIM OJIHO M3 BELIECTB MMEeT MpuMecH. PelieHune npakTHKO-
OPHEHTHPOBAHHBIX 33JaHUI Ha CBOWCTBA, COCTAB, MOJyYEHHE M OE30MacHOE HCIIOJIb30BaHUE
BOKHEHUIIMX HEOPraHUYECKHUX BEIIECTB B OBITY U MPO(ECCHOHATBHOM NesITeIbHOCTH YeJIOBEKa

OK 02
OK 04
IIK 2.2

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 METalIoOB W HEMETAUIOB (B3aWMOJeiCTBHE
THIPOKCHUIA ATFOMUHHS C PACTBOPAMH KHUCIIOT | mienoueHd,). MneHTudukanys HeopraHmuecKux
BEIIECTB C WCIOJNB30BAHUEM HX (DU3UKO-XUMHUYECKUX CBOWCTB, XapPaKTEPHBIX KauyeCTBEHHBIX

OK 01
OK 02
OK 04




peaknmii. KauecTBeHHBIE peakuuu Ha cyibhar-, KapOOHAaT- U XJIOPUA-aHUOHBI, Ha KAaTHOHBI
METaJUIOB ¥ KATUOH aMMOHHMS

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).

ITpakTryeckas padora Ne§.

CocraBieHHE TOJHBIX M COKPANICHHBIX CTPYKTYPHBIX ()OPMYJ OpraHMYECKUX BEUIECTB
OTIENbHBIX KJIACCOB, WCIIONB3ysd MX Ha3BaHHS 10 CHCTEMaTH4YeCKOW | TpPUBHAIBHOU
HOMEHKJIaType (PTHJICH, aleTWICH, TIUIEepuH, ¢eHosn, ¢GopMambIerua, YKCyCHas KHCIOTa,
rnuiuH). PacueTsl mpocteifieil popMyssl OpraHuYecKol MOJIEKYJIbl, UCXO/AS U3 AJIEMEHTHOTO
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),
[I0JIy4E€HUE U IPUMEHEHHE.

HempenenpHpie yrieBonopoab! (alKeHbl, AIKaJIUCHBI, AJIKHHBI).

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKUN psA. DTWIEH U MPONMIIEH: COCTaB, CTPOCHUE,
¢bu3nyeckrue U XMMUYECKHE CBOICTBA (PeakLMu I'MIpUPOBAHUS, TaIOI€HUPOBAHMsI, THApaTaliy,
OKHCJIEHUS U TIOJMMEPU3ALINN) TIOTyUYEHUE U IPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u MeTmwiOyTaauen-1,3, XUMUYECKOe CTPOCHHUE, CBOMCTBA (peaKIus
NOJMMEPU3aIMN), IPUMEHEHUE (U1l CHHTE3a IPUPOTHOTO M CHHTETUYECKOTO Kay4yyKa U Pe3UHBI).
ANKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TI'OMOJIOTHUECKMH psA. AILETUIEH: COCTaB,
XUMHAYECKOE CTpPOCHHE, (QHU3MYECKHe M XHMHUYECKHE CBOMCTBA (pEakuud THIAPHUPOBAHUS,
rajOrCHUPOBaHMs, TWAPATALMM  TOPEHHs), [ONy4YeHHE W  IpHUMEHEeHHe (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JJIsi CBAPKH U PE3KU METAJUIOB)

Apomaruueckue yriaeBoaoposl (apeHsl). BeH301 U TOJIyoN: cOCTaB, CTpoeHUE, (HHU3HUYSCKUE U
XMMHUYECKHUE CBOMCTBA (peaklMM raJJor€HUPOBAaHUS U HUTPOBAHUSA), ITOJIy4YEHUE U IPUMEHEHHUE.
Tokcu4HOCTD apeHOB (BiMsiHHE OCH30JIa Ha OPraHU3M 4eloBeka). ['eHeTndecKas CBsI3b MEXIY
YIJIEBOIOPOAAMHU, IPUHAIEKATMMU K pPa3InYHbIM KJIaccaM.

[IpupoHbIe HCTOYHUKH YTiIeBoAOPoA0B. [IpupoaHblii ra3 u nonyTHsle HedTsAHbIE ra3bl. HeTh
e€ mnpoucxoxjaeHue. CrocoObl mnepepadOTKU He(THU: TEeperoHkKa, KPEKUHI (TepMHUECKUH,
KartanuTudeckuit), mnuponu3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
MIPOMBIIITIEHHOCTH

U B ObITy. KaMeHHBIH yrosib U MPOAYKTHI €ro NepepadoTKU

OK 02
OK 04
IIK 2.2

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, CIOCOOBI MOITYYCHHUS
yraeBogopoaoB. IlonydeHne ITHieHa W WU3yYeHHE ero CBOWCTB. MoJenupoBaHHE MOJIEKYN U
XMMHAYECKHX MPEBpaIleHH YTrIIEeBOIOPOIOB (Ha MpUMEpe dTaHa, dTHICHA, alleTUICHA U Jp.) U
TaJTIOTeHOIPON3BOTHBIX

OK 02
OK 04

Pasnen 5. Kuciopoaocoaep:kamue oprannyecKue 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 MOJICKYJIaMu CHHPTOB. DU3HMOIOTHYECKOE JCHCTBHE METaHOJa |
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 MOJIEKYIbl, (QU3NUYECKHe M XUMHUYeCKHe cBoWcTBa (eHosna. TOKCHUHOCTH
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 ((hopManbAerui, aueTanbIeruj, aleToH): CTpOoeHHue, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (peakiMM OKUCIEHUS M BOCCTAHOBIICHUS, KaueCTBEHHBIE PEAKIIMM),
[IOJIy4E€HUE U IPUMEHEHHE.

O/HOOCHOBHBIE IpeJelibHble KapOOHOBbIE KHUCIOTHI (MypaBbHHAs M YKCYCHas KHCJIOTHI):
cTpoeHue, (U3MYECKHEe W XUMHYECKHE CBOMCTBa (0OIIME CBOMCTBA KHCJIOT, PEaKIIHS
TepupHKaAMK), TOJyueHHe U mnpuMeHeHHe. CTeapuHOBas M OJIEMHOBAs KHCIOTHI Kak
MIPEICTaBUTENHN BBICIINX KapOOHOBBIX KMCIOT. Mblila KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE JEHCTBHE.

CrnosxHble 3pUpbI KaK MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. I'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 TMpeaeNibHble KapOOHOBbIE KHUCIOTHI (MypaBbHHAsh M YKCYCHas KHCJIOTBI):
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,
IIPUMEHEHHE TJIIOKO3bl, OHOJIOrHYecKas pojb B >KU3HEAEATEIbHOCTH OpraHu3Ma YesoBeKa.
®doTtocuHTe3. PPyKTO3a KAaK H30MEP TIIFOKO3BI.

OK 01
OK 02
OK 04




Caxapo3a — MpeAcTaBUTENb JMCAXapHUIOB, TUIPOJIU3 Caxapo3bl, HAXOXKJEHUE B IMPUPOJAE U
MIpUMEHEHHE.

[Tonucaxapuasl: KpaxMan M ILEJUII003a KaK MpUpOJHbIe moauMmepbl. 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. «HoMeHknaTypa KUCI0pO10COAEPKAIINUX OPraHUYECKUX
—— COEIUHEHUI. §
COETHHEHH TpuBunanpHas U MeXIyHapoJHas HOMEHKIATypa, XUMUYECKHUE CBOMCTBA, CIOCOOBI MOIYYEeHUs

CIUPTOB U (PEHOJIOB, KAPOOHOBBIX KHCIIOT M 3()UPOB, allbACTHIOB 1 KeTOHOB. COCTaBICHUE CXEM

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

XUMHYECKHUE CBOICTBA KUCIOPOAOCOAEPKALIUX OPraHUYECKUX COCTUHEHU.

[Ipaktuyeckas pabora Nel(O. «Xumudeckne W (U3NYECKHE CBOWCTBA KHCIOPOIOCOACPIKAIINX

OPraHUYECKUX COCTUHEHUSY.

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

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

MHOTOATOMHBIX CIIUPTOB (B3aMMOAEHCTBUE riniiepuHa ¢ ruapokcuaoM meau (I1)), ampaerunmgon

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

B3aMMOJICIICTBHE KpaxMaJia ¢ MOJIOM), M3yUYE€HHE CBOMCTB pacTBOpa YKCYCHOM KHCIIOTBI
Pa3nes 6. A3oTcoaep kaiiue OpraHu4ecKue CoeJHHEeHH
Tema 6.1. Coaeprxanue yueOHOIro MaTepuaJia OK 01
AMMHEL. AMUHBI: METHJIAMUH — MPOCTEUIINA MPEICTaBUTENIb AMUHOB: COCTaB, XUMHUYECKOE CTPOECHUE, OK 02
AMUHOKHUCIOTHI. ¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA, HAX0XKIEHUE B IPUPOJIE. OK 04
benku AMMHOKHCIOTBl Kak aM(OTepHble OpraHUYecKue coequHEeHus. PU3NUecKue W XUMHUYECKHUe

CBOMCTBa aMHMHOKHCIOT (Ha MpuUMepe TIJMIKHA). buonornueckoe 3HaYyeHHE AMUHOKHUCIOT.
Ilenrtuael.

benku xak nmpupoausie nmonumepsl. [lepBuuHas, BTopuyHas U TpEeTUYHAs CTPYKTypa OENKOB.
XUMHUYECKHEe CBOMCTBA OEKOB: THAPOIIU3, IeHATYpaIisl, KAYeCTBEHHbIE PEaKLIUU Ha OEIKU
KonrpoJsbHasi pagora 3 CTpyKTypa M CBOHCTBa OPraHUYECKUX BelecTs (1o pasnaenam 3-7)

IIpakTnyeckue 3aHATHS

[TpakTuueckas pabota Nell. «CBoiicTBa a30TOCOAEPKAIMIUX OPTAHUYECKUX COSTUHEHUNY.
dusnueckre U XUMHUUECKHE CBOMCTBA aMUHOB (peaKHI/H/I C KUCJIOTaMH1 U FOpeHI/ISI) 1 aMHUHOKUCIIOT
(Ha mpumepe raunuHa). HaGnrogeHue u onucanue AEMOHCTPAIMOHHBIX OIMBITOB: JEHATYpPAIIHS
OCJIKOB IIPH HArpeBaHWH, IIBETHHIC PEAKITUN OEITKOB

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(PHUKAIMS BBHICOKOMOJIEKYISIPHBIX OK 04

COCTUHEHUN ) IIK 2.2

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, OJUIIPONMIEH, TOJIUBUHUIXJIOPU], TOJUCTUPOII); HATYpaJbHbIH U 5

CHUHTETHYECKHE Kayuyyku (OyTaaueHOBBIH, XJIOPOIPEHOBBIH M M30IPEHOBBIN); BOJIOKHA

(marypanbHble (XJIONOK, MIEPCTh, HIENK), HMCKYCCTBCHHBIC (AIlETATHOE BOJOKHO, BHCKO3a),

CHHTETHYECKHUE (KallpOH U JIaBCaH)
IpodeccnoHaILHO OPMEHTHPOBAHHOE ColepiKaHue (CopepKaHue PUKJIATHOT0 MOTYJIs1)* 34
Paznen 8. Xumusi B ObITY M IPOU3BOACTBEHHOI 1eATEIbHOCTH YeJI0BEeKA OK 01
Tema 8.1. Coaepxkanue y4eOHOro MaTepuaJa OK 02
XuMHUecKne 1)[IpaBuia KOJIOTHUECKH IETECO00PA3HOTO MOBEICHUSI B OBITY M TPYIOBOW AEATEIBHOCTH B 2 OK 04
TEXHOJIOTHH 1IENAX COXPAHEHHs CBOETO 3/I0POBbsl M OKPYIKAIOIIEN IPUPOIHOMN CPEIBI. OK 07
B [TIOBCETHEBHOM . IIK 2.2
i PObeCCHORABEOM 2)OnacHOCTh BO3JCUCTBHUS Ha )KUBBIC OPraHU3MbI OPraHUYECKHUX BEIIECTB OTJCIBHBIX KIIACCOB 5
ESTENLHOCTH HeNOBeKa (yrieBosoposl, CHUPTHI, (DEHOJIBI, XJIOPOPraHUYECKHE TPOU3BO/IHBIE, abJAETHIbI U 1. )

3) ITokazarenp npeaeabHO JOMYCTUMON KOHIIEHTPAIMK U €T0 UCTIONIb30BaHHE. 2

4) Ponb XuMHU B 00ECIIEYCHUH KOJIOTHUECKON, SHEPreTHUSCKON M MUIIEBOH 0€30MacHOCTH, 5

Pa3BUTHU MEIUIUHBI.

5) Co3nanue HOBBIX MaTepUANIOB (B 3aBUCUMOCTH OT BHJIa MPO(EeCCHOHAIBHON AeITEeIbHOCTH), 2

HOBBIX UCTOYHHUKOB SHEPTUH (AIbTEPHATHBHBIC HCTOYHUKH YHEPTHH).

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 y4ETOM
Oynyiieit mpoecCHOoHATBHON ACSITETEHOCTIY. 2
11) Pemienue kefic-3a7a4 1o TeMaM: IUIIEBbIE POAYKTbI, OCHOBBI PalllOHAILHOTO MMUTAHUS. 2
12) Baxueliye cTpouTenbHble U KOHCTPYKLMOHHBIE MaTepHaJIbl. 5
13) CenbckoX035HCTBEHHOE MTPOU3BOICTBO. 5
14) Kpacku, crekiio, kepaMuka, MaTepUabl JJs 3JIEKTPOHUKH. 5
15) HanomaTepuaiibl, TEKCTUIIbHBIE BOJIOKHA. 5
16)IcTOYHNKY SHEPTHH, OPTaHUYECKHUE U MUHEpaIbHbIE y100peHNUs. 5
17) JlexkapcTBEeHHbIE U KOCMETHYECKHE TpernapaThl, ObITOBAas XHUMHs, MaTepuaibl U3
HCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH. 5
3ammra: IlpencraBneHue pe3ynbTaTOB pelieHUs Keic-3a1ad B (opMe MHUHU-AOKIAa
(tormyckaeTcs UCTONIb30BaHUE rpauUeCKUX U MPE3EHTAIIMOHHBIX MaTepHaIOB)
KoncyabTauus Ponbs Xxumuu B npodhecCHOHATBHON JeSITEIbHOCTH. 2
IIpoMeskyTOUHasi aTTeCTALMS N0 AUcHMIIMHE (TuddepeHInpoBaHHbBIH 3aueT) 2
Bcero 78




3. YCJIOBUA PEAJIM3AIIMA ITIPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JANCHUIIJIMHBI

3.1. TpebGoBaHus K MUHUMAJIBHOMY MAaTePHAJIbHO-TEXHUYECKOMY O0ecle4eHUI0

Jlnist peanu3anuy mporpaMMBbl TUCHUTUTHHBL JOHKHBI OBITH IPEyCMOTPEHBI CIEAYIONINE
CHeIUalbHbIe TIOMEIIEHUs: Yy4eOHbI KaOWHET XMMHM W/HIM Y4eOHOW 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, Tabua MeneneeBa, yueoHbie GuIbMbI, HIU(PPOBBIE 00pa30BATEIbHBIE PECYPCHI.

Texnuueckne cpeacrBa 00y4eHHsi: KOMIBIOTEP C YCTPOUCTBAMHU BOCIPOU3BEICHUS
3BYKa, IPUHTEP, MYJIbTUMEINA-IIPOEKTOP C IKPAHOM, MYyJIbTUMEIUNHAS JOCKA.

OobopynoBanue Jadoparopun U padouux MecT Ja00PATOPUH: 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, IITATHUBBI JJIsI MPOOUPOK;
MEpPHBIC ITWIHMHIPBI, BOPOHKH CTCKJISTHHBIC, BOPOHKH JICTUTENbHbIC MumHapraeckue (50-100
MJT), CTYTIKH C NIECTUKOM, (hapdopoBbIe YaIIKH, MUHIIETHI, GUIBTPHI OyMakHbIE, BaTa, Mapid,
YaCOBBIE CTEKJIA, AJIEKTPOIUIMTKH, Ja0OpaTOPHBIC IITATHUBBI, CIIUPTOBBIE TOPEIKU, CHUYKH,
npuOop JUIs MONTydYeHHs Ta30B (WM MPOOUpKa C Ta300TBOJHON TpyOKoOif), AepkKaTenu Aiis
NPOOUPOK, CKIISTHKH JJII XpaHEHUs PEaKTHBOB, Pa3JaTOYHBIC JOTKH; XUMUYECKUE CTaKaHbBI
(50, 100 m 200 wmu1); mmarenaw; MUHLETHI; TUTEJbHBIE LIUIIBI;, CEKYHIOMEpHI (TailMepsl),
MepHble pobupku (Ha 10-20 M) 1 MepHbIe KonobI (25, 50, 100 u 200 mi), BoasiHas 6aHs (wiu
TEPMOCTAT), CTEKJSIHHBIC MAJIOYKW; KOHMYECKHEe KojoObl mis tutpoBanus (50 u 100 mu);
WHJUKATOPHBIE TOJOCKUA s ompeaeneHuss pH u cranmapTHas HMHIUKATOpHAs IIKAJa;
YHUBEpCcaldbHbI UHAUKaTOp; nunetku Ha 1, 10, 50 mun (wnm mozatopel Ha 1, 5 u 10 mn),
OropeTKH NI TUTPOBAHUS, MeaunuHCkue mmpuibl Ha 100—-150 mu, maGopatopHbie W/UIH
aHaNIMTUYECKUE Bechl, pH-MeTpbl, cymmibHbIN mKad, U 1p. 1abopaTopHOE 000PYI0BAaHUE.

3.2. UnopmanmoHHoe o0ecnievyeHne peajan3alui NporpamMmmbl
Jlns peanuzaiuy mporpaMMbl OMOJIMOTEYHBIN (GOHI 00pa30BaTEILHON OpraHU3aIuu JOJIKEH
UMETh MEYaTHBIC W/WITH AJIEKTPOHHBIC 00pa3oBaTebHbIC U HH(DPOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE TSI UCIIOL30BaHMS B 00pa30BaTEILHOM MPOIIECCe, HE CTapIIe MATH JIET
C MOMEHTA U3JIaHHS.
JIns cTy1eHTOB:
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 gyt npodeccuii u
CHEIHAIBHOCTEN €CTECTBEHHO-HAYUYHOTO MPOdUiIs: yueOHUK IS CTYA. YUpPEKICHUN
cpen. mpod. oopazoBanusi. — M., 2021.



3. Tabpuemnsa O.C., OctpoymoB W.I'. Xumus aiist nmpodeccuii u crienuaibHOCTeH
COLMATBHO-3KOHOMHUYECKOTO ¥ TYMAaHUTAPHOTO PO UIel: yueOHHK ISl CTYI.
yupexaeHuil 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 (MeToaudeckas razeta «IlepBoe ceHTAOPs»).
www.hvsh.ru (xxypHan «XuMus B IIKOJIE»).
WWW.hij.ru (kypHam « XUMHS ¥ )KA3HBY).
https://ege.sdamgia.ru/ pemy 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

KoHTposIb M oOmeHKa pacKpbIBAIOTCS 4Ye€pe3 YCBOEHHbIE 3HAaHUS M NPUOOpPETEHHBIE
oOyyaronMMHCsA YMEHUs, HallpaBlieHHble Ha (GOopMHUpOBaHHE OOLIMX M MPOECCHOHAIBHBIX
KomrneTeHui. KomnereHum 10KHBI ObITh COOTHECEHBI € ITPEeIMETHBIMU pe3yiabTaTaMu. Jliis
KOHTPOJISI M OLICHKU PE3YJNbTaTOB 00YUYEHUS IMPENoJaBaTeilb BbIOMpaeT (HOPMBI U METOMBI C

y4eToM npodeccuoHanu3auu o0ydeHus 1o nporpamme JUCHUTITAHBI.

Oomas/npodeccuonanbHast Tun oueHoOYHBIX
pog Paznen/Tema M .
KOMIIETeHIHS MepONnpUATHI
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 xoqoM
Tema 7.1 BBIIIOJIHEHUS IIPAKTUKO-
Tema 8.1 OPUEHTHPOBAHHBIX 3aJaHUI
OK 02. Mcnonp30BaTh COBpEMEHHbBIE Tema 1.2, 1.4, [IpencraBienue
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
BBITIOJIHEHHMS 33714 MPOGECCHOHATBHOM Tema 5.2-5.4 [IpoBenenne XMMUYECKOTO
NEeATEILHOCTH Tema 6.1 AKCIICPUMEHTA
Tema 7.1 Brinosinenue
Tewma 8.1 KOHTPOJIbHBIX
OK 04. Tema 1.7 pabort 1o
D¢ heKTUBHO B3aMMOJIECTBOBATH U Tema 2.1,2.2 paszaenam AUCLHUTUINHBI
pa6OTaTI> B KOJIJIEKTUBE U KOMaHIe Tema 41, 4.2 OHCHKa CaMOCTOSTCIIBHO
Tema 5.2-5.4 BBITIOJIHCHHBIX 3aJJaHUMN
Tema 6.1 3amura penieHus 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
pecypcocOepexeHuo, MpuMeHsITh 3HaHus: | Tema 8.1 MPOMEKYTOUHOMN
00 M3MEHEHNH KJIMMaTa, TPUHIIUIIBI aTTecTaluu
OepeKIMBOTO MPOU3BOJICTBA, YIPPEKTUBHO
JICHCTBOBATh B UPE3BbIYANHBIX CUTYALUAX
[IK 2.2-
HabGnronenue 3a xojoM
KonTponuposats cobnoeHne
. BBITIOJTHEHUS PAKTHUKO-
NepcoHaIoM TpeOOBaHM OXpaHbI TPY/a, .
N o OpPUEHTUPOBAHHBIX 3aJaHUM
IIPOMBIIUIEHHON U IT0KapHOU Tema 1.2
[IpencraBnenue
0€30IaCHOCTH. Tema 1.7 PE3yTHTATOR
- BO BpeMst paboThl HEOOXOIUMO Tema 1.6
MPAKTUYECKUX U
co0JII01aTh YUCTOTY, TUIINHY, opsiok 1 | Tema 4.1
71a00paTOpHBIX PaboOT
IIpaBWIa OXpaHbl TPYa, T. K. Tema 7.1
IIpoBeaeHne XUMUYECKOTO
MOCIIEITHOCTh, HEPALUIMBOCTh YaCTO Tema 8.1
IKCIIEPUMEHTA
MPUBOJIAT K HECUACTHBIM CIIyYasiM.
Brinonnenue
-KaTEeTOpPUYECKH 3aIlpeIaeTCs B
KOHTPOJIBHBIX
nabopaTtopuy MPUHUMATH MULLY, TUTh paboT 110
BOJly, KypUTh, TPOOOBATH BEIIECTBA Ha
paszzenaM AMCLUIIINHBI
BKYC.
- HEJIB3sI IPUCTYTATh K paboTe, oKa He




YCBOCHA TEXHUKA 0€e30IacHOrOo €€
BBITIOJTHCHU .







