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OBIIASI XAPAKTEPUCTUKA PABOYEHN INPOT'PAMMBI
OBIIIEOBPA3OBATEJIBHON JUCIHATIIMHBI «XUMMUS»

1.1. MecTo IMCHUILIMHBI B CTPYKTYpe OCHOBHOI po¢)ecCHOHAILHOM 00pa3oBaTe/IbHOH
NPOrpaMmblI
OOmieoOpa3zoBaTenbHas JUCHUILUIMHA «XUMUS» SIBISETCS 0053aTENBHON YacThIO
00m1e00pa3oBaTeIpLHOrO MUKIIA 00pa3oBareabHOM mporpaMMel B cootBercTBHH ¢ DT'OC CIIO 1o
mpodeccun  35.02.16 DkcmayaTtauuss M PEMOHT CeJbCKOXO3SIICTBEHHOW TeXHUKH U
ooopynoBanus 35.00.00 Cenbckoe, JiecHOe U PbIOHOE X035 CTBO

OOuieoOpa3zoBaTenbHas JUCHMILUIMHA «XUMUS» H3y4daeTcs Ha 0a30BOM  YpOBHE.
JuctuniauHa BXOOUT B 0O0IIe0Opa3oBaTeNbHbI [MKI y4eOHOTO ITUlaHA OCHOBHOM
npodeCcCHOHANBHOM  00pa30BaTENIbHOM MPOTPaMMBI ¢ y4e€TOM MNPOPWIs  MOTy4aeMOTO
npo(ecCHOHATTLHOTO 00pa30BaHUs (TEXHOTOTUICCKHIA PO (HIIH)

TpynoemMkocTs AUCHUIUIMHBI «XUMHUS» Ha 0a30BOM YpOBHE COCTaBisfeT 72 yaca, U3
KOTOpBIX 64 "aca — 6a30BbIH MOYIB (6 pa3/iesoB) u 8 yacoB — MPUKIAIHON Moxyb (1 paszmen),
BKJTFOUYAIONTUH TIPAKTHKO-OPUEHTUPOBAHHOE COJICPIKaHNe KOHKPETHOU TIpodeccuun

[IpuknagHo#t ™Momaynp BKIOYAaeT oauH pazgen. Pasmen 7 «Xumuss B ObITy |
MTPOU3BOICTBEHHON JIESATSIIEHOCTH YeIIOBEKa peamsyercs JUTST BCEX
npodeccuil/cieMaIbHOCTE  Ha  Marepuane KEWCOB, CBS3aHHBIX C  OKOJOTHYECKOU
0€30MacHOCTBI0O U OIIEHKOW IOCJIEICTBHI OBITOBOM M TPOU3BOJCTBEHHOUW NEATEILHOCTH, TIO
oTpacisM Oyayiei mpodeccuoHaIbHOM NeATeTLHOCTH 00yJatOIIUXC.

1.2. Heau 1 miiaHupyemMblie pe3yabTaThl 0CBOCHUS IHCIUIIINHbBI

1.2.1. lleam 1 33724 AM CIATLIMHBI

dopmMupoBaHUE y CTYIEHTOB MPEICTaBICHHS O XMMUUYECKON COCTaBIISIONICH eCTECTBEHHO-
HAyYHOUM KapTHHBI MHpPa KaK OCHOBBI NMPUHATHS PEHICHUN B KU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYaIUsIX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOIHOI cpejie.

3agauu AMCUMILINHBI:

1) chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEW MPOTEKAHHS XMMHUYECKUX MPOLIECCOB U
SBJICHUA B OKpYXKalollel cpefe, LEJIOCTHOM HaydyHOM KapTUHBI MHUpPA, B3aMMOCBS3H U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTABISATH (OPMYJbl HEOPraHHYECKUX W OPraHUYECKUX BEIIECTB,
YpaBHEHUS XHMHUYECKUX peakUui, OOBSACHATH HMX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XMUMHYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEICHHS MPOCTEHIINX XUMUYECKUX SKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHU ¢ coOMoZieHneM MpaBuil  Oe30macHOro oOpallleHHst ¢ BeIlecTBaMH U
1a00paTOPHBIM 000PYIOBAaHHEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh MHPOPMAIIMI0 XUMUYECKOTO XapaKkTepa U3 Pa3IHMuHBIX
HWCTOYHUKOB;

5) cdopmupoBaTh YMEHHs IPOTHO3MPOBATH IOCIEACTBUS CBOCH AEATENBHOCTH U
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MTPOIIECCOB;

6) cdopMupoBaTh TOHMMAaHHE 3HAYUMOCTH JIOCTIDKEHUN XUMHUYECKOW HAyKu U
TEXHOJIOTUH JUIs Pa3BUTHS COLUAIBHON U MPOU3BOACTBEHHOMU cdep.



2. CTPYKTYPA U COAEP KAHUE OBI_[IEOBPA3OBATE.JII)HOI71 JUCIHHUITJINHBI
«XUMMUS»

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThl

Bua yueoHoii paboTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72

B T.4.

OcHoOBHOe coep:KaHue 64

B T. 4..

TEOPEeTHYECKOE 00yIeHNE 48
MIPAKTUYECKUE 3aHATUS ,B TOM YHUCIE: 24

abopaTOPHBIC 3AHITHS

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COepKaHMe (COAePKAHUE

NMPUKJIATHOTO0 MOYJIfA) 8

B T. 4.

TEOpPETHYECKOE 00yUeHHE 6

MPAKTUYECKUE 3aHITH 2

IMpomexyrounas arrectamus (JuddepeHnnpoBanHbiii 3a4eT) 2
3amuTa MHANBUIYAJBHOI0 IPOEKTA HeT
BCEIO 72




1.2.2. Ilnannpyemble pe3yJbTaThl OCBOCHHUsI 001Ie00pa3oBaTebHOM AucuMIIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO un Ha ocHoBe ®PI'OC

COO
Koa u IInanupyemMble pe3yJibTaThbl 0CBOCHHS M CIHHIIJIHHBI

HAUMEHOBaHU

e
(popmupyemsl Oomme! JlMcuuIIMHAPHbIE

X
KOMIIEeTeHIM i
OK 01. B yacTu TPyaA0BOro BOCIIUTAHMS: - BJQACTh CHUCTEMOW XUMHYECKHMX 3HAHUM, KOTOpas  BKIIIOYAET:
Br16upath - TOTOBHOCTh K TpYyHdy, OCO3HAaHHE I[IEHHOCTH | OCHOBONOJATalolue MOHATUS (XUMHYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHAas
CrocoObI MacTepCTBa, TPYI0JIIO0HE; 00oJt0uka aTroma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIH aTOMOB, HOH, MOJIEKYJIa,
pelleHys 3a1a4 | - TOTOBHOCTb K  aKTHMBHOM  J€STENIbHOCTU | BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHMCIEHUS, XUMHUYECKas
npodeccuoHall | TEXHOJOTHYECKOU u COLIMAIbHOM | CBSA3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBI 00beM, YIJIepOJHBIN CKeNeT,
bHOI HaIpaBJIEHHOCTH, CHOCOOHOCTh WMHUIUUPOBATH, | QYHKIMOHANIbHAS TPYIINA, pauKal, U30MEpUsl, U30MEPbI, TOMOJIOIHUECKUN
NEATENbHOCTH | IUIAHUPOBATh M CaMOCTOSITENBHO  BBINOJHATH | PSI, TOMOJIOTH, YIJIEBOAOPO/IbI, KUCIOPOI- U a30TCOACPKALIUE COCTUHEHUS,
MIPUMEHUTEIIBH | TaKYIO JESATEIbHOCTb; OMOJIOTUYECKH aKTHUBHbBIE BellecTBa (YIJIEBOMABI, XKUPbI, OCNKH), MOHOMED,
O K Pa3JIU4HbIM | - HHTEpeC K pa3IMYHBIM chepaM | moauMep, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIMHEHUS,
KOHTEKCTaM npodeccruoHabHOM 1eATENbHOCTH, KpUCTAJUIMYECKas pPEIeTKa, THUIbl XUMHUYECKUX peakuuid (OKHUCIUTEIbHO-

OBialeHne  YHHBEPCAJIBHBIMH  Y4eOHBIMH | BOCCTAHOBUTEIbHBIC, 9K30-M SHAOTEPMHUUECKHE, PEAKIIUM HOHHOTO 0OMEHa),

MO3HABATEJILHBLIMHY JACiiCTBUAMM:
a) 0a30BbIe JIOTHYECKHE TeHCTBUA .

- CaMOCTOSITENIHO bopMynupoBaTh u
aKTyallu3upoBaTh MpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIICCTBCHHBIM MPHU3HAK WM
OCHOBaHHUS I CPaBHEHMS, KIACCU(DUKALUUA H
000011IeHN;

- OmpenessaTh IeId JACITeIbHOCTH,
napaMmeTpsl U KPUTEPUU UX JOCTHKCHHUS,
- BBISABIIATh 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B

3aJaBaTb

pacTBOp, PIEKTPOIUTHI, HEAIEKTPOJUTHI, AIEKTPOIUTHUECKAs UCCOIUAIINS,
OKHUCJIMTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKON peakliy, XUMUYECKOe
paBHOBECHE), TEOPUM M 3aKOHBI (TEOpPUS XUMHUYECKOTO CTPOCHHUSA
oprannyeckux BemectB A.M. bymiepoBa, Teopus 3JIEKTPOJIUTHYECKOU
JqUccoluanuu, nepuoaudeckuii 3akon .M. MennaeneeBa, 3aKOH COXpaHEHHUS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIHYECKHUNA S3bIK XHUMHH, (HaKTOJIOTUYECKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJYYEHUH U O€30IaCHOM HCIOJIb30BAaHUU
BOXHEHIINX HEOPraHWYECKUX M OPraHMYeCKUX BeUIeCTB B OBITY U
MPAKTHYECKOH JAEATeIbHOCTH YETIOBEKA;

- YMETh BBISBIATH XapaKTE€pHblE MPU3HAKA W B3aMMOCBS3b H3YYEHHBIX
MOHSATUN, TPUMEHATh COOTBETCTBYIOIINE MOHSITHS IPU ONUCAHUN CTPOCHHUS U

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pe3ynbTatel U3 ®rOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronsHo ¢opme, bopmupyemble obLieobpasoBaTesibHOM

ANCUMNANHOMN

2 IncumnanHapHble (MpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C METOAMKON NpenogaBaHUa AUCLMUNAMHDI




paccMaTpuBaEeMbIX SIBJICHUSX;
- BHOCHUTb KOPPEKTHUBBI B  JICATEJIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISIM,
OIIEHUBATh PUCKHU MOCIECACTBUH ICATEIBHOCTH;

- pa3BUBAaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUU
YKU3HEHHBIX TTPOOIIeM

0) 6a3oBbIe HCCIEA0BaTENbCKUE € CTBHS:

- BIIQJICTh HABBIKAMHM y4€OHO-HCCIIEI0BATEIHCKON
" MIPOEKTHOM NI TeTbHOCTH, HaBBIKAMU
paspernieHus npooeM;

- BBISBJISATh NPUYUHHO-CJICICTBEHHBIE CBS3U U
aKTyaJIM3UpOBATh 3a/1a4y, BBIJIBUTATh TUIIOTE3Y €€
pereHus, HaxOJIUTh aApPTYMEHTBI TUTST
JI0Ka3aTelbcTBa CBOMX YTBEPXKICHHUH, 3a7aBaTh
rapamMeTpbl U KPUTEPUHU PEIICHHS;

- aHaJU3MPOBATH TMOJYYEHHBIE B XOJE PEIICHHS
3a/1a4yu  Pe3yJIbTAaThl, KPUTUUYECKH OIEHHWBATh HX
JIOCTOBEPHOCTh, TPOTHO3MPOBATH HM3MCHECHHE B
HOBBIX YCIIOBUSIX;

- YMETbh MEPEHOCUTH 3HAHUS B MO3HABATEIHHYIO U
MPAKTUYECKYIO0 00IaCTH KU3HEACATEIHHOCTH,

- yYMETh HWHTETPUPOBATh 3HAHHWS W3 Pa3HBIX
MPEAMETHBIX 00JIaCTeH;

- BBIBUTaTh  HOBBIE  HJICH,
OPHUTMHAJILHBIC ITOIX0/IbI K PEIICHUS;
- CIIOCOOHOCTh WX MUCITOJIH30BAHUS B
MTO3HABATEIFHOM M COIMATBLHOM MPAKTHKE

npeaiaratb

CBOMCTB HEOPIaHMYECKMX U OPraHUYECKHX BELIECTB U HUX IPEBPALLCHUN;

BBISABIIATD B3aMMOCBA3b XUMHUYCCKHX 3HAHUHN C IIOHATHUAMU u
MpEaACTABIICHUAMU APYIUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB;

- YMECTb HCIIOJIB30BaTh HanMMCHOBaHUA XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOAHOTO COK03a TEOPETHYECKOW M NPUKIAJIHOW XUMHU U

TPUBHUAJIbHBIC HA3BAaHUS BAKHEUIIINX BEHICCTB (3TUIICH, alleTUJICH, TJIUIEPHH,
denon, Qopmanbrerun, yKCycHas KHCIOTa, TJHUIMH, YrapHbId —ras,
YIJIEKHUCIIBIN Ta3, aMMHaK, raiieHasi U3BeCTh, HEralleHasl W3BECTh, MMUThEBAs
colla W JAPYTUX), COCTaBIATH (HOPMYJIbI HEOPTAHUUECKHX M OPraHUYECKUX
BEIIIECTB, YPAaBHEHUS XUMHUYECKUX PEAKIUW, OOBICHATH HUX CMBICI,
MOATBEPKIAThH XapaKTepHbIC XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMH U 3aMUCSIMU YPABHEHUN XUMHUYECKHX
peaKuuii;

- YMEThb YCTaHaBIMBAaTh MPHUHAMICKHOCTh WU3YYCHHBIX HEOPraHUYECKUX U
OPraHWYEeCKUX BEIIECTB K OMpPEAENIEHHBIM KJlaccaM W TPyMIaM COCJIMHECHHH,
XapaKTEPU30BaTh WX COCTAaB M BAKHEWIIME CBOWMCTBA; OMPEICNISATh BHJIBI
XUMUYECKUX CBs3ed (KOBaJIeHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOHAs),
TUIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIACCU(PHUIIMPOBATH XMMHUECKHE
peakuuu;

- chopmMupoBaTh MPEACTABICHUSA: O XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpA, POJIM XUMHUHU B TO3HAHUU SIBICHUI
npuposbl, B (OPMUPOBAHMM MBIIIICHUS W KYJAbTYpPhl JIMYHOCTH, €€
(GyHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAUMOM /ISl PEIICHUs TPAKTHUECKUX
3aa4 U HKOJIOTUYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY 3JIOPOBBIO U
MIPUPOJIHON Cpelie;

- YMETh NPOBOJUTH pacueThl MO XUMHUYECKUM (QopMmyiaM U ypaBHEHHIM
XUMHYECKUX pEaKkIuil ¢ HUCHOJIb30BaHHEM  (PU3MYECKMX  BEIUYUH,
XapaKTEepPU3YIOIINX BEIIeCTBA C KOJIMYECTBEHHOW CTOPOHBI: MAcChl, 00beMa
(HOpMallbHBIE yCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOIb30BATh
CHUCTEMHbIE XUMUYECKUE 3HAHUS JJIsl MPUHATHUS PELICHUA B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH M UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHbBIE
CpelicTBa

B o0s1acTH HEHHOCTH HAYYHOI O MO3HAHUSA:

- c(OpMHUPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKl M OOIIECTBEHHON MPAKTHKH,

- yMeTb IUIAHUPOBaTb M  BBIMOJIHATH XUMHUYECKUH  SKCIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEIIECTB IPU HArpeBaHUM, IOJy4YCHHE
STWJIEHA U U3YyYEHHUE €r0 CBOWCTB, KAYECTBEHHBIE PEAaKLMU Ha aJIbJETH]IBL,
Kpaxmall, YKCYCHYIO KHUCIIOTY; JeHaTypanus OeJlKOB IpH HarpeBaHMHU,




MIOMCKa,
aHanM3a u
WHTEpIpEeTaIn
1 MHQOpPMALTIH
"
MH(POPMAIHOH
HBIC
TEXHOJIOTUU
IS
BBITIOJTHEHUS
3amaq
npodeccuoHan
BHOM
JESATEIbHOCTH

OCHOBAHHOTO Ha JMaore KYJIBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHWIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUPE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHMTATEIbCKOU
KyJbTYpbl KakK CpPEACTBA B3aWMOJICUCTBUS MEXKIY
JIOJIbMU U MTO3HAHUS MUDA;

- OCO3HAHME LEHHOCTH HAy4YHOW JAESATEIbHOCTH,

FOTOBHOCTb  OCYIIECTBJISATh  IMPOEKTHYIO U
HCCIIEI0BATENILCKYIO JeSITeNIbHOCTD
WHJUBUAYaJIbHO U B TPYIIIE;

OBiajgeHHe  YHMBepPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJILHBIMH A€l CTBUSIMM:

B) padora ¢ nHopmaumeii:

- BJIQJIETh HABBIKAMH NOJy4eHHs] MHGOPMALUU U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOATCIIBHO
OCYIIECTBIISITh TOUCK, aHAIN3, CHCTEMATH3ALNIO H
MHTEpIpeTaio UHPOpPMalMKU Pa3IMYHBIX BHJIOB
u (opm mpencTaBIeHUS;

- co3laBaTh TEKCThl B DPa3WYHBIX (Qopmarax c
y4eTOM Ha3HaueHus HHGOpPMalUUKd U IeJIeBOI
ayIUTOPUHU, BBIOMpas ONTHUMAIBHYIO  (opMy
MIpe/ICTaBICHUS U BU3yalH3aliy;

- OIICHMBAaThb JOCTOBEPHOCTb, JIETHTUMHOCTb
uHpopmaluyd, €€ COOTBETCTBHE NIPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIOJIb30BaTh CPEICTBA HH(POPMAIMOHHBIX H
KOMMYHHKAITUOHHBIX ~TEXHOJIOTH B pElICHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3alldOHHBIX  3a7a4 €  COOJIIOJEHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30IMacHOCTH,
THTHEHBI, PECypCOCOepeXeHusi, MPaBOBBIX U
THYECKMX  HOPM, HOpPM  HH(OPMAIIMOHHOM
0€30IMacHOCTH;

- BJIQJIETh HABBIKAMH PAclO3HABAHMA U 3AILUTHI
uHpopMannu, HHGOPMaIIMOHHON 06e3011aCHOCTH
JIMYHOCTH,

[[BETHBIE pEAaKUUU OCNKOB; MPOBOJAUTH pPEAKUUHU HOHHOTO OOMEHa,
OTIpE/IENATh CPeIy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha Cylb(dar-,
KapOoHaT- M  XJIOPUA-aHUOHBI, Ha KATHOH AaMMOHHS;  pelIaTh
SKCIIEpUMEHTaNbHbIE 3afaud 1o TemMam "Meramibl" u "Hemeramnsl") B
COOTBETCTBUU C TpaBWJIAMH TEXHHKH O€30MacHOCTH NpU OOpamieHuu ¢
BEIIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAHHUEM; MPEICTABISATh PE3YIbTATHI
XHUMHYECKOTO HKCIIEpUMEHTa B ()OpMe 3aIHiCh YpaBHEHUH COOTBETCTBYIOIINX
peaknuii 1 GOpMYIMPOBATH BBIBOJIBI HA OCHOBE ITUX PE3yIbTATOB;

- yYMEeThb aHaJU3UpOBaTh XMMHMUYECKYI0 HH(MOPMALMIO, MOJy4yaeMylo U3
pa3HBIX MCTOYHHKOB (CpPEICTB MaccoBOM WH(popmanuu, ceTh MHTepHeT u
Apyrue);

- BIAJAECTh OCHOBHBIMM METOJaMHU HAy4YHOIO [IO3HAHHUS BELIECTB U

XUMHYECKUX  sIBJIeHMH  (HaOmioJeHwe,  U3MEpeHHe,  IKCIEePUMEHT,
MOJICITMPOBAHNE);

- YMETh NPOBOJUTH pacueThl MO XUMUYECKUM (QopMysamM U ypaBHEHHUSIM
XMMHUYECKUX pEaKkIuil ¢ HUCHOoJIb30BaHWEM  (PU3MYECKMX  BEJIUYHH,

XapaKTEepPU3YIOIINX BEIIeCTBAa C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XHUMHYECKHE 3HAHMs IJIS MPUHATHS pPEUICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM




OK 04. - TOTOBHOCTb K CaMOpPAa3BUTHUIO, | - YMETh IUIAHUPOBaTh M  BBIMOJHATH XUMHUYECKUU  SKCIICPUMEHT
DddexruBHO CaMOCTOSITEIBHOCTU U CAMOOTIPEICIICHUIO; (mpeBpailleHUsi OPraHUYeCKUX BEIIECTB NPU HArpeBaHUU, TOJy4YEHHUE
B3aHMOJICHCTBO | -OBJIaJICHUC HaBBEIKAMH y4eOHO- | ITWIICHA W HM3yYCHHE €ro CBOMCTB, KQUeCTBEHHBIC PEAKIUU Ha albICTH]IbI,
BaTh U HCCIIEA0BATEIbCKOM, TMPOEKTHOM M COIMAIBHOW | KpaxMall, YKCYCHYIO KHCJIOTY; JACHarypaius OCJIKOB TIpH HarpeBaHWU,
paboTath B JIeSITCILHOCTH; [[BETHBIC PEAKIIMM OCJIKOB, TPOBOJWTH pPEAaKIHH HWOHHOTO OOMEHa,
KOJUJICKTHUBE U OBiaanenue YHUBEPCAJBHBIMU | ONIPENEISTh CPEAYy BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKI[MU Ha Cylb(aT-,
KOMaHjie KOMMYHUKATHBHBIMU J1eliCTBUAMM: KapOoHAT- W  XJOPUA-aHMOHBI, HA KATHOH AaMMOHHMs;  peIlaTh

0) coBMecTHasI IeATeJIbHOCTD. SKCIIEpUMEHTaNbHbIE 3afaud 1o TemMam "Meramiel" u "Hemeramnsl") B

- TIOHMMaTh ¥ WCIOJB30BaTh MPEUMYILECTBA | COOTBETCTBUHM C TMpaBUJIAMU TEXHUKH O€30TacHOCTH TpH OOpalieHuu ¢

KOMAaHJHOU Y UHIUBUIyaTbHOU PabOTHI; BEIIIECTBAMHU M JTAOOPATOPHBIM O0OPYAOBaHUEM; MPEACTABIIATh PE3yAbTAThI

- TPUHUMATh IIEJIM COBMECTHOW JESITENbHOCTH, | XHMUYECKOTO IKCIIEPUMEHTA B (POpMeE 3amicH YpaBHEHHUM COOTBETCTBYIOIIUX

OpPraHU30BBIBATh U KOOPJAUHHPOBATH JEUCTBUS IO | peakiuii 1 GOpMyJIUpPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

€¢ JOCTIDKCHHUIO: COCTaBJIATh IUIAH JIEHCTBHM,

pacrpenensaTh pojau C y4eTOM MHEHHI YYaCTHUKOB

00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJWHHMPOBAaTH W BBINOJHATH paboOTy B

YCIIOBUSX peanpHOTO, BHPTYaJILHOTO 51

KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYIIECTBIIATh TMO3WTHBHOE CTPATETUUYECKOE

MOBEJICHWE B PA3JMYHBIX CUTYallUsX, MPOSBIATH

TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM

OBJjajieHHe YHUBEPCATbHBIMH PeryJsiTUBHbIMH

JelCTBUSIMH:

I') NpUHATHE ceOsl U IPYTuX JKO/Iei:

- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTUX JTIOACH

IIPU aHAJIM3€ PE3YJIbTATOB JIEATECILHOCTH;

- IpU3HaBaTh CBOE IMPABO U MPABO IPYTHX JIOACH

Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH IIOHUMATh MHP C

MO3UIIMHU APYTOTO YEIOBEKa,
OK 07. B 00J1aCTH 3K0JIOrHYEeCKOro BOCIIMTAHUSA : - chopmMupoBaTh MPEACTABICHUSA: O XHUMHYECKOH  COCTaBIISAIOIICH
CopeiicTBoBaTh | - CHOPMUPOBAHHOCTH JKOJOTHYECKOW KYIbTYpHI, | €CTECTBEHHOHAYYHOW KApTUHBI MHpA, POJIM XMUMHH B TIO3HAHUU SBJICHUUN
COXpaHEHUIO MOHMUMAaHHUE BIMSHUSA COIMAIILHO-DKOHOMUYECKHX | MPUPOAbI, B (OPMHUPOBAHUHM MBIIUIICHUS H KYJIbTYpbl IJHUYHOCTH, €€
OKpYXarolen MPOLIECCOB ~ HA  COCTOSIHME  MPUPOAHONW U | (QYHKIIMOHAIBLHON IPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHHs MPAKTHIECKIX
cpenpl, COIIMANILHOM  Cpe/bl, OCO3HaHHE TIJI00ATBLHOTO | 33724 U AKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U




pecypcochepex
CHHIO,

XapakTepa 3KOJIOTHYECKHX MPoOiIeM;
- IUIAHUPOBAHHUE U OCYILECTBJIECHUE JICUCTBUU B

MIPUPOJIHOM CpelE;
- YMeTh COOJIO/IaTh MpPaBUIa SKOJIOTUYECKU I€JIeCO00pa3HOrO MOBEJCHUS B

IIPUMEHSATH OKpY)KaIoIllell Cpele Ha OCHOBE 3HAHUS Lieeil | ObITy U TPYAOBOH JESITENBHOCTH B LIEISX COXPAHEHMsI CBOEIO 3/I0pPOBbS U
3HaHUA 00 YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA, OKpYXKAIOLEd IMPUPOJHOM Cpelbl; yYUTHIBATh ONACHOCTh BO3JACHCTBHs HA
U3MEHEHUN AKTUBHOE HENPUATHE JEHCTBHUM, IPUHOCSIIMX | )KUBBIE OPraHU3MbI OIPEICIICHHBIX BEIIECTB, ITOHMMAs CMBICI MOKa3aTess
KJIMMara, BpEl OKPYXKAIOIIEH Cpeae; MPEAEITbHON JOYCTUMOM KOHIIEHTPALUH
IIPUHLIATIBI - yMEHUE IIPOrHO3UpPOBaTh HEOJArONpPUSTHBIE
OepeKITMBOTO 9KOJIOTHYECKHUE IOCIEACTBUS IMPEAIPUHUMAEMBIX
MIPOU3BOJICTBA, | ACWCTBUH, IPENOTBpALIATh UX;
3¢ deKTUBHO - pacumpeHue OIbITa JIeATEIbHOCTH
JENCTBOBATh B | DKOJIOTMYECKON HAIIPaBJICHHOCTH;
Ype3BbIYANHBIX | - OBJIaJICHUE HaBbIKAMU y4EOHO-
CHATYaIUAX HCCIIEI0BATENBCKOM, MPOEKTHON U COUAILHOM
JEeSITENbHOCTH;
IIK1.3IIK2.1

IIK3.3




2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaumenoBanmue Coaep:xkanue y4eGHOro Marepuaia (0CHOBHOE H PO(ecCHOHAILHO-0PHEHTHPOBAHHOE), O61en 19COB dopMupyemble
Pa3ieioB U TeM J200paTOPHbIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOIY.IH KOMIIETEHIHH
1 2 3 4

OcHoOBHOe coep:KaHue 72
Pazjnen 1. OcHOBBI CTpOeHMS BellleCTBA 6
Tema 1.1. OcHoOBHOE coep:KaHue 4 OK 01
Ctpoenue atomoB | Teoperuueckoe o0ydeHune 2
XAMHIICCKAX CoBpeMeHHass MOJ€b CTpoeHHsi artoma. CHUMBOJMYECKUM S3BIK XUMHH. XHUMHYECKHH DIIEMEHT.
SJICMCHTOB 1 DneKTpoHHAs KOH(pUrypaus atoma. Kiaccudukamnus XMMHYECKAX 3JIEMEHTOB (s-, P-, d-3JeMeHTs).
fipupona BanentHele  oneKkTpoHBI.  BajeHTHOCTh.  DIEKTpOHHAs  MPUPOJa  XUMHYECKOW  CBSA3M. 2
XUMHAHCCKON DNEeKTPOOTPUIIATEIBHOCTh. BHIBI XUMHUYECKOH CBsI3M (KOBAJCHTHAs, HWOHHAs, MeETaUTHYecKas,
CBA3N BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHusI

IIpakTHyeckue 3aHATHS 2

Pemienne 3amaHnii Ha WCNOJB30BAaHUE XUMHUYECKOW CHUMBOJMKM M HAa3BAaHUN COEIUHEHUH 10

HOMEHKJIATYpE MEKIYHAPOIHOTO COM03a TEOPETHYECKONM W MNPHUKIATHONW XHMHU W TPHUBHAIBHBIX

Ha3BaHW JUIA COCTABIICHUS XUMHUYECKUX (DOPMYI IBYXAaTOMHBIX COEIAMHEHHH (OKCHIOB, CYIb(QHIOB,

THIPHUIOB | T.II.) M IPYTMX HEOPIraHNYECKUX COCMHEHUM OT/IEBHBIX KJIACCOB. 2

IpakTHyeckre 3aaHus Ha YCTAaHOBJICHHUE CBSI3U MEXIYy CTPOCHHEM aTOMOB XHMHYECKUX DJIEMEHTOB U

MEPHOJINYECKAM H3MEHEHHEM CBOMCTB XHMHYECKHX DJICMEHTOB M MX COEIMHCHHI B COOTBETCTBHHU C

noJ10’keHneM [1epruoImIecKoil CHCTEMBI.
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
[lepuouueckuil | TeopeTHuecKoe 3aHATHS 1 OK 02
3aKOH U Ta0uua IMeproauueckas cucTeMa XUMHYECKUX dieMenToB JI. 1. Menneneesa. @U3HUECKHUI CMBICIT
JA.1. Mennieneena IMepuoauueckoro 3akona J[.M. MenzeneeBa. 3aKOHOMEPHOCTU M3MEHEHHUS CBOMCTB XUMHYECKUX

3JIEMEHTOB, 00Pa3yeMbIX HMH ITPOCTHIX M CIIOKHBIX BELIECTB B COOTBETCTBUHM C MOJIOKEHUEM

XUMHYECKOTO 3j1eMeHTa B [leproandeckoii cucremMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHHUE

[Tepuonnueckoro 3akona J[.1. MenaeneeBa. [Ipornossr .M. MenneneeBa. OTKpbITHE HOBBIX 1 K 2.1

XUMUYECKUX DIIEMEHTOB.
IIpakTHYecKkne 3aHATHA

Pelrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJAHUI HA XapaKTEPU3ALMI0 XUMUYECKUX
a51eMeHTOB «MeTtainiyeckre / HeMeTaIIIMUECKHe CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMHUYECKIX
JJIEMEHTOB B COOTBETCTBUU C UX IEKTPOHHBIM CTPOCHHUEM U NOJI0KEHUEM B IIEPUOAUYECKON CUCTEME
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xuMuueckux anemeHToB .. Menneneera»

Paznen 2. Xumuueckne peakuuun 10
Tema 2.1. Tumsr OcHoBHOE colep:kaHue 4 OK 01
XUMMYECKHX Teopernueckoe oGyuenue 2
peakimit Knaccugukanus u THIIBI XAMUYECKUX PEAKIUN C y9acTHEM HeopraHudeckux BemectB. CocTaBieHHe
ypaBHEHUH peakiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEILICHHsI, 0OMEHA, B T.4. PEaKIUi TOPEHUs,
OKHUCIICHUSA-BOCCTAHOBIICHUSI.
I[pakTHyeckne 3aHATUS Y paBHEHUS OKUCIIEHUA-BOCCTaHOBJIEHUs. CTeneHb okucieHus. OKUCITUTENb 1
1 BocctaHoBUTENh. COCTaBIEHUE U YPaBHUBAHUE OKHCIUTEIHFHO-BOCCTAHOBUTEIBLHBIX PEAKIIUA
METOJIOM 3JIEKTPOHHOTO OanaHca. OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC PEAKIIUH B IPUPOJIE, IIK1.3
TIPOM3BOJICTBEHHBIX MPOIIECCaX U KUZHENCATSIbHOCTH OPTaHU3MOB
IIpakTnyeckune 3aHATHS 1
KonudectBeHHbIC OTHOMIECHUSI B XUMUN. OCHOBHBIE KOJMYCCTBCHHBIC 3aKOHBI B XHMHH M PACUYETHI T10
YpaBHEHUSAM XHMHYECKUX peaknuid. Moip Kak eauHHUIla KOJWYecTBa BemecTBa. MosipHas macca.
3aKOHBI COXpAaHEHHUsS] MacChl M 3HEpruu. 3akoH ABorajapo. MossipHblii 00beM razoB. OTHOCHTENbHAsS 2
IJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSIM XMMHYECKUX PEAKIIMN ¢ MCIOJIb30BaHUEM MacChl, 00beMa
(HOpMaJTbHBIE YCIIOBUSI) Ta30B, KOJIMUECTBA BEIIECTBA
Tema 2.2. OcHOBHOE co/lep:KaHue 6 OK 01
DNEKTPONUTUYECKA| TeopeTnyeckoe 06yueHne 3 OK 04
A UCCOTMAIMA M Teoppg 31eKTPONUTHYECKOH Auccormanuy. VIoHbI. DIEeKTPOIUTHI, HEIEKTPOINTHI. Peakiiuu HOHHOTO
HOHHBII 0OMCH oOMeHa. CocTaBjCHHE PEAKIMi MOHHOTO OOMEHa ITyTeM COCTaBJICHHS WX IOJHBIX M COKPAIICHHBIX 3
MOHHBIX ypaBHeHUH. KHCI0THO-OCHOBHBIE peakiMy. 3a/laHus Ha COCTaBJICHHE HOHHBIX PEaKInil
JlabopaTopHbIe 3aHATHSA 2
JlaGopaTopHas paboTta “THITBI XUMHUECKHX PEAKIIHA .
HccnenoBanue TUIOB (10 COCTAaBY U KOJIMYECTBY UCXOTHBIX U 00pa3yIOMIMXCS BEUIECTB) U MIPU3HAKOB 5 MK 1.3
XUMHUYECKUX peakuuid. [IpoBenenune peakuuii HOHHOTO 0OMEHa, OIPEIEIeHUEe CPEIbl BOAHBIX
pacTBOpOB. 3aaHUs HA COCTABIICHIE HOHHBIX peakiui
KonTpoabHasi C
TPOEHHUE BEIIECTBA U XUMHUUYECKUE PEAKIINH 1
padora 1
Pazpea 3. CrpoeHne 1 CBOIMCTBA HEOPTAHMYECKHUX BEIECTB 16
Tema 3.1. OcHoBHOe coep:xaHue 4 OK 01
Knaccuduxanus, | Teopernueckoe o0yqenue 2




HOMEHKJIATypa
CTpOCHHUE
HEOPraHU4eCKuX
BEIIIECTB

[Ipenmer neopranuueckoit xumuu. Kiaccudukanus HeopraHudeckux BemecTs. [IpocTeie U CI0XKHbIE
BelecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCH/IbI, THAPOKCUABI, KUCIOTHI, COJIHN). B3auMocBs3b
HEOPraHUYeCKUX BEIIECTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucrannmnueckue u aMmophHbIe
BeLECTBA. TUIbI KPUCTAINIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJIsIpHAsl, MOHHAsI, METAJJINYECKas).
3aBHCUMOCTD (PU3UIECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEIIETKU. 3aBUCHMOCTb
XMMUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XMMUYECKOM CBSA3HM U TUIA KPUCTALINYECKON PEIIECTKH.
[TpuurHBEI MHOTOOOpA3Msl BEIIECTB

HpaKTuquKue 3aHATUSA

Homenknatypa HeopraHM4eCcKHX BEIIECTB: Ha3BaHUE BEILIECTBA UCXO/S U3 UX XUMUYECKOU (POpMyIIbI
WM COCTaBJIIEHHE XUMHUUYECKON (OpMYJIbl HCXOS U3 Ha3BaHUS BEIIECTBA [0 MEKIYHAPOIHOU
(MIOIAK) nnu TpuBUaNIbHON HOMEHKIIATYpE.

Pemienne mnpakTHYeCKUX 3aJaHUN 1O KIacCH(PUKALMKH, HOMEHKJIATYpe U XUMUYECKUM Gopmyam
HEOPraHMYECKUX BEIIECTB DPA3IMYHBIX KiIaccoB (yrapHbId Ta3, YIJIEKUCIBbIA ra3, aMMMaK, raiieHas
W3BECTh, HETaIlIeHas U3BECTh, MUTHEBAS COJA U IPYTUX): HA3bIBATh U COCTABIIATH (DOPMYITBI XUMHUYECKUX
BEILECTB, ONPENENITh MPUHAAIEKHOCTh K KIaccy.

Hcrounuku xumuyeckoi nHdopmaimu (CpecTs MaccoBoi nHpopmaiuu, cetb THTEpHET 1 apyrue).
[Touck nHGOPMALIMK 1O HA3BAHUAM, UACHTH(UKATOPAM, CTPYKTYPHBIM (popMysiaMm

OK 02
IIK1.2
IIK1.3...

Tema 3.2. Ousnko-
XUMHYECKUE
CBOMCTBaA
HEOPraHMYeCKUX
BEIIECTB

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

Mertambl. O6mue ¢uznueckne W XMMHUUYECKHe CBOMCTBa MeTauioB. CriocoObl TMosrydeHHsl. 3HaueHUe
METaJJIOB M HEMETAaJUIOB B MPHUPOJE U KU3ZHEACATEIHLHOCTH 4YelloBeKa U opraHu3MoB. Kopposus
METaJJIOB: BUABI KOPPO3HUH, CIIOCOOBI 3alIUTHI METAJUIOB OT KOPPO3UU

Hemeramnel. OOmue ¢Qu3nyueckue W XUMHYECKHE CBOWCTBA HEMETAJUIOB. T[WIHMYHBIE CBOWCTBA
nemertaiioB IV— VII rpynn. Knaccudukanus u HoMeHKIaTypa coeAMHEHUH HeMeTauioB. KpyroBopotsl
OMOTEHHBIX PIIEMEHTOB B IPUPOJIE

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNn4CCKUX BCIICCTB (OKCI/IIIOB, THMAPOKCUIOB, KUCIIOT,
coyieH u ,Z[p) BaKOHOMCpHOCTI/I B U3MCHEHHUM CBOMCTB IIPOCTBIX BCHICCTB, BOAOPOAHBIX COGI[HHGHHﬁ,
BBICHINX OKCHUJOB U THAPOKCHUIOB

IlpakTHYeckue 3aHATHSA

CocraBieHne ypaBHEHMH XMMHMUYECKUX DPEAKIMM C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKHX
BEIIECTB: METAJUIOB M HEMETaJIOB; OKCHJIOB METAJJIOB, HEMETAJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHCIOT, OCHOBaHMA M aM(OTEpPHbIX T'MAPOKCHUIOB; HEOPraHUYECKUX COJIEH,
XapaKTepU3YIOIIUX UX CBOICTBA.

OK 01
OK 02
IIK1.4
IIK2.1
IIK1.3...
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Pemenne npakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA, COCTaB, MOJYYEHUE U
0e30IMacHOe HCIMOJIb30BAaHUE BAXKHEHIIMX HEOPraHMYECKHX BEHIECTB B OBITY W MPAKTUYECKOMH
JEATENbHOCTH 4EJI0BEKa

Tema 3.3. OcHoBHOE coep:kaHue 4 OK 01
Unentnduxanus | JlaGopaTopHble 3aHATHS OK 02
HCOPTraHU4CCKUX | JlTagopartopHasi padota «neHTrdukanus HeOPraHMIECKIX BEIIECTBY. OK 04
BCIICCTB Pemrenne skcriepuMEHTANBHBIX 337ad IO XMMUYECKMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IIO

pacro3HaBaHUIO U MOJIYYEHUIO COEAMHEHUH METAJIJIOB U HEMETAIIJIOB.

Teopernyeckoe o0yueHue 2

WNnentuduxanus HEOpraHMYECKUX BEIIECTB C HCIOJb30BaHUEM HX (PU3MKO-XHMUYECKUX CBOWCTB,

XapaKTEepHbIX KadeCTBEHHBIX peakuuil. KauecTBeHHble peakiuu Ha cyiab(aT-, KapOOHAT- U XJIOPUJI-

AQHMOHBI, HA KATHOH aMMOHUS
KontpoubHas o

CBoiicTBa HEOPraHUYECKUX BEILIECTB 1
padora 2
Paznen 4. CTtpoeHue U CBOIiCTBA OPraHUYecKHX BellleCTB 22
Tema 4.1. OcHOBHOE co/lep:KaHue 4 OK 01
Knaccuduxanus, | Teopernueckoe o0y4enue 2 ITK1.3I1K2.6
CTPOCHUE 1 [TosiBneHue u pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpeaMer oprannyeckoit xumuu. Mecto u
HOMCHKJIaTypa 3HaYEHUE OPTaHNYECKON XUMHH B CUCTEME €CTECTBEHHBIX HayK.
OpraHUYECKUX XUMUYECKOE CTPOCHHE KakK IMOPSI0K COCIUHEHHs aTOMOB B MOJIEKYJE COTJIACHO MX BaJCHTHOCTH.
BEIIECTB OcHOBHBIE TMOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOEHHUs opraHmdeckux coeaunenuir A.M. bytneposa.

VYrnepoaHblil CKeNeT OpPraHUYecKOM MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTpOEeHUS MOJIeKy. M3omepus u n30Mephl. 2

[lonsitne o ¢yHkunoHanbHoM rpynne. Panukan. IlpuHiunel KiacCUPHUKAMM  OPraHUYECKUX

coenuHeHUN. MexayHapoaHas HOMEHKJIATypa U TMPUHUUIBL HOMEHKJIATYPhl  OPraHUYecKHX

coenuHeHuil. [loHsTHE 00 a30TCOIEp)KAlIMX COEIUHEHUSX, OMOJOTMYECKH AaKTHBHBIX BEIeCTBAX

(yrmeBojax, »upax, Oelkax W JIp.), BBICOKOMOJEKYISPHBIX COEIUHEHHSIX (MOHOMEp, MOJIUMED,

CTPYKTYpPHOE 3BEHO)

IIpakTnyeckune 3aHATHS 2

HomeHknaTypa OpraHMYecKMX COEIMHEHMH OT/AENbHBIX KIJIACCOB (HACBHIIICHHBIE, HEHACHIIIEHHbIE U

apoMaTU4YeCKHe YIIEBOJIOPOJIbl, CIIUPTHI, (PEHOJIBI, albAETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U Jp.)

CocraBieHMe MOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (OpPMYJIT OpPraHMYECKUX BEIIECTB OTICIBHBIX 2

KJIACCOB, MCIIOJIb3YyS WX Ha3BaHUS N0 CHCTEMaTHMYECKOW M TPUBHAIBLHOM HOMEHKIAType (3TUJIEH,
alleTWIeH, IMuepuH, (eHos, (opManbaerui, YKCycHas KHcioTa, IiuiuH). Pacdersl mpocreiieit




(opMyIbI OPraHMYECKOM MOJIEKYITBI, HCXO Sl U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CaolicTBa
OpPraHHYECKUX
COCIUHCHHI

OcHoBHOe coepkaHue

12

TCOPCTI/I‘leCKOC oﬁyqelme

OU3NKO-XMMHUYECKUE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH
KJaccu(uKay ¥ HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJOTHYECKHHA psia U o0mas popmylia; n30Mepus;
(u3HUecKre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI TIOJyUeHUS):

— IpeneibHble YIIeBOAOPObl (AJIKaHbl M IMKJIOANKaHbl). ['opeHre MeTaHa Kak OJAMH M3 OCHOBHBIX
HMCTOYHUKOB TeIlIa B IPOMBIIIJIEHHOCTH U ObITy. CBOICTBA MPUPOIHBIX YIIIEBOJOPOIOB, HAX0XK/IEHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HempeJlenbHble (QJIKEHbl, aJKWUHbI U aJKaJWeHbl) M apOMaTUYECKUE YIJIEeBOJOpoAbl. [opeHue
alleTHJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKH U PE3KH METAJJIOB

— KHUCIJIOPOJCOepKaIINe COeUHEHUS (CTUPTHI U (EHOJIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, aJlbIETH/IbI
U KETOHBI, >KHUpBL, yriaeBoibl). [IpakThueckoe NpUMEHEHHE STUJICHIJIMKOJSA, MIHIEepUHa, (eHoa.
[Ipumenenue Qopmanbaeruia, ameragbAeruia, YKCYCHOM KHUCIOThl. MbUla Kak COJIM BBICHIUX
KapOOHOBBIX KHCJIOT. MOIOIIIHME CBOMCTBA MbIJia

— a3oTcojJepialide CcoelWHEHUs (aMMHbBI M aMHUHOKHUCIOTHL, Oenku). BpicokoMosekynspHbie
COeMHEHUS (CUHTETUYECKHEe M OMOJIOTHYEeCKH-aKTUBHbIE). MoHOMEp, MoJmMep, CTPYKTYpHOE 3BEHO.
[Tonumepu3zanus 3TUIEHA KaK OCHOBHOE HAIIPaBJICHUE €r0 UCIOJIb30BAHUS.

['eHeTnyeckast CBsI3b MKy KJIACCAMHM OPraHUYECKUX COECTMHEHUN

IIpakTHYeckue 3aHATHS

CBoiicTBa OpraHMYeCKHX COEAMHEHUN OTHAEIbHBIX KJIaccoB (TpUBHAIbHAS M MEXIyHapOoIHAs
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOJIy4eHUS): TpeesibHbIE (aJKaHbl U LUKIOAIKAHBI),
HemnpeeNnbHble (aJIKeHbI, aJJKUHBl U aJIKaJIMEHbl) U apOMAaTHYECKUE YIIIEBOJOPO/IbI, CIIUPTHI U (PEeHOIbI,
KapOOHOBbIE  KHUCIOTBI W 3GUpPHI, aJbAECTHAbBI U  KETOHbl, AaMHUHBI M  AMHHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs. 3aJaHusl Ha COCTaBIICHHUE YpPaBHEHHI XMMHUYECKUX pEaKLIUi C
y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHHH UX COCTaBa M CTPOCHUS

CocraBinenue cxeM peakinuid (B TOM 4YHCIEe 1O TMPEAJIOKEHHBIM IEMOYKaM IpeBpalleHuil),
XapaKTEePU3YIOIINX XUMUYECKHE CBOWCTBA OPTaHMYECKUX COCTUHEHHI OTAEIbHBIX KIIACCOB, CIIOCOOBI
WX TOJYYeHHUS U Ha3BaHHE OPraHUYECKHX COCIUHEHHH MO TPUBHAIBHON WM MEXIYHAPOIHON
CUCTEMAaTUYECKOI HOMEHKJIIAType.
Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHYECKUX 3aJaHUl Ha CBOMCTBA OPraHMYECKHX
COCIMHEHUH OTJENIbHBIX KJIACCOB

OK 01
OK 02
OK 04
IIK1.2
IIK.1.3...
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JlabopaTopHasi pabora

Tema 4.3. OcHoBHOE coep:kaHue OK 01
Unentndukauus | Teopernueckoe oGydenue OK 02
OPTaHIHICCKIX buooprannueckue coenunHenus. llpumeHnenue u Ouosiornyeckas pojib YriaeBoAoB. OKucieHHe OK 04
BEIICCTE, NX yIJI€BOJOB — MHCTOYHHUK DHHEPrHMM >KMBBIX OpraHusmoB. OOmacTM NpPUMEHEHUS AaMHUHOKHUCIOT. IIK? 6...
SHAUCHHC 1 [IpeBpamenuss OenkoB NuIIM B opraHuzMe. buosormyeckue QyHkiuuu OenkoB. buonormueckue IK1.2
IPUMCHCHHE B ¢GyHKIMM xupoB. Posb opraHnyeckoil XuMuu B pelieHuH npo0sieM NuuieBoi 0€301nacHOCTH
ObITOBOI 1 .| Ponb oprannyeckoil XMMHM B PpEUICHHMM HpOOJIEM BSHEpreTMyeckoil Oe30MacHOCTH, B Pa3BUTUU
TPOM3BOACTBCHHOM 1oy iHp1, CO3MaHMH HOBBIX MaTepHaJIOB, HOBBIX HCTOYHHKOB YHEPTHH (JIbTEPHATUBHBIC UCTOYHUKH
JCATCILHOCTH sHepruu). OmnacHOCTh BO3ACWCTBUSI HA JKMBBIE OPraHU3Mbl OPraHMYECKHUX BEIIECTB OTIEJIbHBIX
Hesopeka KJ1acCOB (YIJI€BOJOPOAbI, CHUPTHI, (DEHOJIBI, XJIOPOPraHUYECKHE MPOU3BOJHBIC, alIbJAETHIbI U JIp.),

CMBICII TIOKa3aTelis NpeIeIbHO JOMYCTUMON KOHIIEHTPAIUH

JlaGopaTopHble 3aHATHSA

JlabGopaTtopHnas pabora: “Unentudukaius opraHMIEeCKUX COSAMHEHUH OTIEIBHBIX KJIaCCOB”

Wnentuduxaius opraHM4ecKuX COeIMHEHUH OTAEIbHBIX KJIAcCOB (Ha MpHUMepe albJIeruioB, Kpaxmara,

YKCYCHOM KHCJOTHI, O€IKOB W T.I.) C HCIOJIB30BaHHEM HUX (QHU3UKO-XUMHYECKUX CBOICTB U

XapaKTEepHBIX KadeCTBEHHbIX peakuuid. Jlenarypauus Oenka mpu HarpeBaHud. lLIBeTHble peakuuu

0enkoB. Bo3HHMKHOBEHHE aHATUTHYECKOTO CHUTHajda C TOYKHU 3pPEHUS XUMHUYECKHX MPOIECCOB MpH

MIPOTEKAHUH KAaYECTBEHHOU PeaKIiy, MO3BOJISIIOIIEH HACHTU(PUIIMPOBATH NPEATIOKEHHbIE OpraHu4eCcKre

BEIECTBA
Kourpoasas CrpykTypa U CBOMCTBA OPraHUYECKUX BEIIECTB
padora 3
Paznex 5. Kunernueckue u TepMoIUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHX peaKkuuii
CkopocTh OcHoOBHOE cojlep:KaHue OK 01
XUMHUYECKUX OK 02
peaKiui. IIK...
XHUMUYECKOE
paBHOBECHE Teopernyeckoe o0yuenune




CKOpOCTh peakiiy, €€ 3aBUCHUMOCTb OT Pa3IHuYHBIX (PAKTOPOB: MPUPOIBI PEarUPYyIOLUINX BELIECTB,
KOHLIEHTPALIMK PEarupyrolux BeUIeCTB, TeMIEpaTypbl M IUIOLIAJAM PEAKIMOHHOW TOBEPXHOCTH.
TennoBbie 3G HEKTH XUMUYECKUX PeaKIHid. IK30- H SHAOTCPMHUECKUE, PEAKIINH.

O6patumocth peakuuidl. XUMHYECKOE pPABHOBECME U €ro CMEIEHUE I0J JAECHCTBUEM pa3IUYHbIX
(akTOpOB (KOHIEHTpAIMs PEeareHTOB MU MPOAYKTOB PEaKIUH, TaBJICHUE, TEMIIEpaTypa) A CO3/IaHus
ONTUMAJIBbHBIX YCIIOBUN NPOTEKaHUsI XUMHUYECKUX rpoueccoB. Ipunnun Jle HlaTtenbe

IIpakTHYeckne 3aHATHSA OK 01
Pemenune mpakTUKO-OPUESHTHPOBAHHBIX 3a/JlaHUK Ha aHanu3 (AKTOPOB, BIMSIONIMX HA H3MCHCHHE OK 02
CKOPOCTH XMMHUYECKON PEaKINH, B T.4. C MO3HUIMA SKOJOTUYECKU 1E€JIECO00Pa3HOTO MOBEICHUS B OBITY IIK1.211Ik1.3
U TPYAOBOM JIEATEIBHOCTH B LEJIIX COXPAHEHHS CBOETO 3/I0pPOBbS U OKpPY’KaIOIEH IPUPOTHON Cpebl. IK2.1...
Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHnuna Jle-Illarense i
HaxOXXJICHUS HAMpaBJEHUs CMEIIEHUsS PABHOBECHS XHMHYECKOW peakiuud ¢ aHaimu3 (PaKTopoB,
BIIUSTFOIIMX HAa CMENIEHNE XUMUYECKOTO PAaBHOBECHS
Paspean 6. PactBopbI
Tema 6.1. OcHoBHOE coep:KaHue OK 01
Howusitre o Teoperndeckoe o0yuenue OK 02
pacTBopax PacTBopeHne Kak (GU3MKO-XUMHYECKHii mpoiecc. PactBopel. CrocoObl MPHUTOTOBIEHHS PAacTBOPOB. OK 07
PactBopumocTe. MaccoBass nm0as pacTBOpeHHOro BeniectBa. (CMBICI TOKaszaress MPEaeibHO IIK1.3 IIK2.1
JOMYCTUMON KOHIEHTPAIUHU U €T0 UCIOJIB30BaHUE B OLIEHKE HKOJIOTUYECKOI 0€301acHOCTH. I1K3.3...
[IpaBuna SKOJOrHYECKH 1€JIeCO00pa3HOr0 MOBEICHUS B OBITY U TPYIAOBOM NESATENBHOCTH B IIEJSAX
COXPAaHEHHUS CBOETO 3/I0pPOBbS U OKpY)KaoIlleld MPUPOIHON CpeJibl; ONMACHOCTh BO3ACUCTBUS HA KUBBIC
OpraHu3Mbl OMPE/ICICHHBIX BEIIECTB.
Pemenmne nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33aJaHUI HA PACTBOPHIL, UCIIOJIb3yeMbI€ B OBITOBOU U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKa
Tema 6.2. OCHOBHOE coiepKaHue OK 01
Uccnenosanue JIaGopaTopHbIe 3aHATHS OK 02
CBOUCTB PACTBOPOB | 7TaGopaTopras pabora «IIpuroToBaeHre pacTBOPOBY. OK 04
[IpuroTtoBiieHue pacTBOPOB 3a/IlaHHOM (MaccoBoOil, %) KOHIIEHTpAaUH (C MPAKTHKO-OPUECHTUPOBAHHBIMU 1IK1.41IK2.1
BOIIPOCAMU) U OTpeieNIEHUE CPebl BOAHBIX PACTBOPOB.
Pemienue 3aga4 Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJAEPKAHUE (COAePKAHUE TPUKJIATHOTO MOAYJIA)
Paspen 7. OK 01

XuMus B ObITY M IPOM3BOACTBEHHOM NeATEBHOCTH YeI0BEeKa
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Xumus B ObITY U
IIPOU3BOJICTBEHHON
JEeATEIbHOCTH
YyeJI0BeKa

OcHoBHOe coepkaHue

TCOPCTI/I‘leCKOC oﬁyqelme

Hogeiimme 10CTHXEHNs XUMUYECKON HAYKW U XUMHUYECKOW TEXHOJIOTUH. Posbp Xxumun B oOecriedeHnn
9KOJIOTMYECKOM, PHEPreTUUECKON W MUIIEBOM 0€30MacHOCTH, pa3BUTHM HaHoTexHojoruil. [IpaBuia
MOVCKA U aHAJIM3a XUMUYECKOH HH(OpMAIK U3 pa3InYHBIX HCTOYHUKOB (HaydyHast ¥ y9eOHO-HayIHAs
JUTEpATypa, CpeACcTBa MaccoBOM nHpopmalmu, cetb MIHTepHeT)

HpaRTuquRne 3aHATUSA

[Touck u aHanmu3 KEMCOB O NMPUMEHEHUM XWMHUYECKHX BEIECTB U TEXHOJOTUH € ydeToMm Oymymien
npoheCcCHOHANTBHOM ACSITEIHPHOCTU TI0 TEMaM: BaXHEHIIIME CMa30UHbIE MaTepHAalbl, KOHCTPYKIITMOHHBIC
MaTepuaibl, MaTEPUaIbl JIs SJIEKTPOHUKHA, HAHOMATEpHasbl, , ICTOYHUKU SHEPIUU, OPTraHUYECKHE M
MUHEpaJIbHbIE YI0OpEHUs, JEKaPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.

3amura: [IpencraBienue pe3yabTaToB pelIeHns KelcoB B (hopMe MUHU-A0KIIAAa ¢ Ipe3eHTaluen

OK 02
OK 04
OK 07
IIK 1.2IIK
1.3...

IIpome:kyTounas arrecrauus mo aucuunianne JAunddepenunpoBanublii 3a4er)

WHIUBULY AJIbHBINA TPOEKT

Bcero

72




3. YCJIOBUS PEAJIMBAIIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JUCIHUIIVIMHBI

3.1. TpeGoBaHusl K MUHHUMAJbLHOMY MATePUAIbHO-TEXHUYECKOMY 0OecnevyeHUIo

3.1. TpeGoBaHusl K MUHUMAJbLHOMY MATePUAIbHO-TEXHUYECKOMY 00ecne4yeHUIo

Peanuzanus mporpamMMbl IUCHUIUTMHBI TPEOYeT HAIUYHS YI€OHOTO KaOMHETa « XUMUS» U

nabopaTopuu «XHUMUSD)
Oo6opynoBanue yueOHOro kadnHera « XUMHUI»:

MHoro¢yHKIIMOHaIbHBINA KOMIUIEKC ITpenogaBaTens (CToa yuurenbckuil 1mT, 12 crosos

YUEHUYECKUX, 24 CTyIbEB YUEHUUECKHX, T0CKa — | IMIT.);

MH(}OPMaLlMOHHO-KOMMYHUKATUBHbBIE CPEJCTBA (KOMITbIOTEP — 1 IIT.); SKpaHHO-
3BYKOBBIE IOcoOUs (IpoekTop — 11T, KONMOHKH — 1 1mIT.)

MpUOOPHI M HAOOPHI ISl MOCTAHOBKH JIEMOHCTPAIIMOHHOTO U YUEHUYECKOTO
9KCIIEpUMEHTA-SIT; pEaKTUBBI.

KommiexT Moeseit aToMoB,

KomruiekT Mozeneil KpuCcTaIIMYeCKUX peleToK

Harnsaasie mocobust (CTEHIBI U IJIAKaThI):

Tabmuma «Ileprnonnueckas cucrema snmementoB Jl. 1. MenneneeBa»

Tabnuia « DNeKTPOXUMHUYECKUH Psii HAMPSHKCHUH METAJIIIOBY

Tabmuia «PacTBOpUMOCTH COJIel, OCHOBaHMH, KUCIOT B BOJIEY

Tabmuna « aauKaTops»

Tabmuia «OCHOBHBIE KIIACChl OPraHMYECKUX COSTMHEHU)

Ta6muupl: Buasl uzomepuu, ['uaponaus BoHEIX pacTBOPOB, CTpoeHUE aTOMa yriepoa,

Otunen, benzon, Auetnnen, CuHTE3 aMMHaKa,
[TopTpeTsl ydeHbIX

JunakTuueckue MaTepuabl A TEKYIIEro KOHTPOJIs (TeMaTH4eckoro) — 30 KOMITJIEKTOB

PazBuBatomue ynpaxsnenust — 10 .
[IporpamMmmuoe obecrieueHue:

OC Microsoft Windows 7 Ultimate
bakrepunuansiii peuupkynarop «MEITUAE3»- 1.
3.2. UudgopmanuonHoe odecneyeHne 00y4eHus

Ilepeyenb pexoMeHAyeMbIX Y4eOHbIX H3aaHui, HHTepHeT-pecypcoB (100aBUTH

CIIMCOK PeCypcoB), IONOJHHUTEIbHON JUTEPaTyphl

OCHOBHBIC HCTOYHHKH:

1. Tabpuensn O.C. Xumus.  ba3oBbiii ypoBeHb: yueb. s mnpodeccuit u

cnenuanbHocTelt Texuuueckoro npoduist CIIO. . — M., 2017

2. Tadbpuensn O.C. Xumua.10- 11 xmacc. ba3oBwlif  ypoBeHb: yuel. st

obmreoOpazoBar. yupexaeHuii. — M., 2020
3.
HNutepHeT — pecypcsl:
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. AO

«M3gaTenbcTBO «IIpocsemienue» https://aT-nuBHOoE.pd/elektronnaya-

iblioteka/litsenzionnyj-dogovor-ot-17-11-2023-q

http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.html
http://college.ru/himiya/
http://him.1september.ru/

http://www.hij.ru/
http://my.mail.ru/community/chem-textbook/
http://him-school.ru/

1
b
2
3
4,
5. http://school-sector.relarn.ru/nsm/
6
7
8
9

http://school-collection.edu.ru/

JIOHOJ'IHI/ITCJIBHBIC HCTOYHHUKMU:

1.

2.

3.

labpuensu O.C. Xumus s mpenojaBaress: yaeOHO-MeToAndeckoe nocodue /
O.C. T'abpuensn, I'.I'. JIeicoBa — M., 2020

INabpuensu O.C. HactonpHas kHura yuntenst xumuu: 10 knace / O.C. T'abpuenss,
N.T". OctpoymoB — M., 2017.

lNadpuensu O.C. HacronpHas kHura yuurtens xumuu: 11 kxmace: B 2 u. / O.C.
labpuensu, I'.I'. JIeicoa, A.I'. BBenenckas — M., 2017.

Apmanckuii  E.A. Metoauka oOydeHuss XUMHUM B Kjaccax T'yMaHUTAapHOTO
npoduis — M., 2020.

Ky3nemnosa H.E. O0y4eHune XuMuu Ha OCHOBE MEXIPEAMETHOW WHTErpanuu /
H.E. Ky3nenoa, M.A. [llatanos. — M., 2004.

UepnoOennckas [.M. Metoauka 00ydeHus XUMUU B cpeaHent mkoie. — M., 2020.
labpuensa O.C. Jleicoa I'.I. Xumust nmns mpenogaBaTessi: METOAHMYECKOE
nocooue. — M., 2020.


https://ат-дивное.рф/elektronnaya-biblioteka/litsenzionnyj-dogovor-ot-17-11-2023-g
https://ат-дивное.рф/elektronnaya-biblioteka/litsenzionnyj-dogovor-ot-17-11-2023-g
http://him-school.ru/

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIBHOMN JUCHUILJIAHBI

KOHTpOJIB U OLCHKa pC3yJIbTaTOB 06yquI/1$1 OCYIICCTBJIACTCA IPCIIOAABATCICM B

nporecce MPOBEICHUS MPAKTUYECKUX 3aHATHI U 1aOOpaTOpHBIX padoT, TECTUPOBAHUS, & TAKKE

BBITIOJIHCHU L

Pe3ynbTaTe!

00yJaroIuMHUCS
OoOy4YeHHs] OIpEAEIsIOT,

WHIUBUAYAJIbHBIX

3aJIaHHi,

yTOo OOywaromuecss JIO0JDKHBI

ACMOHCTPHUPOBATH IO 3aBCPIICHUHN U3YUCHUA JUCHUIJINHBI.

IIPOEKTOB,

HUCCJIEIOBAHUN.

3HaTb, IIOHUMATh U

st hopMupOBaHHMsI, KOHTPOJIS U OIEHKU PE3yJIbTaTOB OCBOCHUS YUCOHOW JAUCIIATIIMHBI

HCIIOJIL3YETCSI CUCTEMA OIICHOYHBIX MEPOTPHUSATHH, IPEICTABIISIONIA COO0H KOMILIECKC YIeOHBIX

MEpOTIPUATHH, COTJIACOBAHHBIX C pe3yibTaTaMU OOYy4YeHHUs U CHOPMYIUPOBAHHBIX C YUETOM
OI'OC COO (nmpenmetnbie pe3yibTaThl o guciumuinie) u @I'OC CIIO.

Tunbl 0O1lEeHOYHBIX

Ne | OK/IIK | Mopyas/Pazaen/Tema | Pe3yabTar 00yyeHus .
MeponpusTHI
| | OcHoBHOe coep:kaHue
1 Pa3znea 1. OcHOBBI Popmyanposarr,
0a30Bble MOHATHS U
CTPOEHUs BellecTBa
3aKOHbI XMMHUH
1.1 | OK 01 Crpoenue aToMOB Cocraiars xumnueckue | 1. Tect «Ctpoenune atoMoB
XUMUYECKUX DJIEMEHTOB |(POPMYIIBI COSIMHEHUI B |XUMUYECKUX AIEMEHTOB U
Y TIPUPOJIa XUMHUYECKON |COOTBETCTBHH CO MIPUPOJIA XUMHUIECKOH CBSZH.
CBSI3U CTEIEHBIO OKUCIICHUS 2. 3aaun Ha COCTABJICHUE
XUMUYECKUX DJIEMEHTOB, |XUMUYECKUX (HOpMYI
WCXO/Is U3 BAJICHTHOCTH U |JIBYXaTOMHBIX COCTUHEHUN
AJIEKTPOOTPHUIIATETHLHOCTH |(OKCHIIOB, CYIb(OUIOB, THAPUIOB
K 1.3 U T.IL.).
3. 3agaHus Ha HCIIOJb30BaHUE
XUMHYECKOH CHMBOJIUKH U
Ha3BaHUU COECIUHEHUH I10
HOMEHKJIAType MEKTyHapOIHOTO
COI03a TCOPETUUCCKOHN 1
MPUKIIATHON XUMUH U
TPUBHAIIbHBIX Ha3BaHUU IS
COCTAaBJICHUS XUMHYECKUX
dbopMyn AByXaTOMHBIX
coeMHEHUH (OKCHIOB,
Cynb(GUI0B, THAPUAOB U T.IL.) U
JPYruX HEOPraHMYECKUX
COCJIMHEHUH OT/ACNIbHBIX KJIaCCOB
1.2 | OK 01 [(Ilepumoauueckuii 3aKoH U | XapakTepu30BaTh 1. Tect «Metannuueckue /
OK 02 tabmuna J[. 1. XHUMHUYECKHE AJIEMEHTHI B |HEMETAJINYECKHE CBOMCTBA,
MenneneeBa COOTBETCTBHUU C UX ANEKTPOOTPULIATENBHOCTD U

MI0JIO)KEHUEM B
NIEPUOJAUYECKON CUCTEME

CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX JJIEMEHTOB B
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OK/IK

Moayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHusATHIA

XUMHUYCCKUX DJICMCHTOB
.. Menneneena

COOTBETCTBHUE C UX AIEKTPOHHBIM
CTPOCHHUEM U TOJIOKEHUEM B
MEPUOINYECKOIN CUCTEME
XHMHUYECKUX 3jiemeHToB J[. 1.
MenneneeBay.

2. IlpakTyeckue 3a1aHnus Ha
YCTaHOBJICHUE CBS3H MEXTY
CTPOCHHEM aTOMOB XUMUYECKHUX
AJIEMEHTOB U MIEPUOUIECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHUX JIEMEHTOB U UX
COEQUHEHNN B COOTBETCTBHH C
nosnoxenneM [lepuoanueckoi
CHCTEME.

3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHUE 3a/IaHUS Ha
XapaKTEePU3AINI0 XUMHIECKIX
aeMeHTOB: «MeTtamndeckue /
HEMETaJNIMISCKHIE CBOMCTBA,
AIEKTPOOTPUIATEHHOCTD 1
CPOJICTBO K DJIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHUEM U TI0JIO)KEHHEM B
MEePUOINYECKOIN cucTemMe
XUMHYECKHX JIEMEHTOB

J.1. MenneneeBa»

Paznen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XMMHYECKHUX peaKkuui

KonTpoasHas padora
«CTpoeHue BenecTsa u
XUMHYeCKHE PeaKIum)

2.1

OK 01
OK 04

THunel XUMHYECKUX
peakuui

CocTaBiATh peakiuu
COCIMHCHUS, PA3JIOKEHUS,
oOMeHa, 3aMelICHHS,
OKHCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peaxIuu

1. 3agaun Ha cocTaBIECHUE
YpaBHEHUH peaKLnii:

— COEIUHEHHS, 3aMEIECHUS,
pas3ioxeHus, 0OMeHa,

— OKHMCIIUTEIILHO-
BOCCTAHOBUTEIbHBIX PEAKLIUM C
HCIIOJIb30BaHUEM METO1a
AIIEKTPOHHOTO OaaHca.

2. 3agaun Ha pacyeT Macchl
BEIIECTBA WM 00BEMA

ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJHOTO U3 YYaCTBYIOUIUX B




Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Mopyas/Pazgen/Tema | Pe3yabTar 00yyeHus .
MeponpusITHi
pEeakLMK BELIECTB; PACUETHI
Macchl (00bEMa, KoIMuecTBa
BELIECTBA) IPOYKTOB pEaKIuy,
€CJIM OJIHO U3 BEILIECTB UMEET
pUMeECH
2.2 | OKO01 |DnexrpomuTHyueckas CocTaBisTh ypaBHEHUS 1. 3ajaHus Ha cocTaBieHHE
OK 04 |muccoumarusi ¥ MOHHBINA |XUMUYECKUX PEAKIIUU MOJICKYJISIPHBIX ¥ HOHHBIX
I[IK 2.1 [obmen HOHHOTO OOMEHa ¢ peaKuui ¢ y4acTUEM KHCIIOT,
y4acTHEM OCHOBAHUH U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JIaboparopnas padota "Turib
XUMUYECKAX peakuui”

3 Pa3nen 3. Ctpoenue u |UcciaenoBarb crpoenue | KonrposbHasi padora
CBOlCTBa CBONCTBA «CBOlCTBa HEOPraHMYECKHX
HEOpraHu4ecKux HEOpraHu4ecKHuX BellecTB)»

BellecTB BellecTB
3.1 [ OKO01 |Knaccuduxarmusi, Knaccudunmponars 1. Tectr «<Homenknatypa u
IIK..1.3 |HOMeHKIaTypa u HEOPraHUYECKHe Ha3BaHWE HEOPraHUYECKUX
CTpOEHUE BEIIECTBA B COOTBETCTBUM |BEIIECTB UCXOS U3 UX
HEOPraHUYECKUX C UX CTPOEHUEM XUMHYECKON (HOPMYIIbI UITN
BEIECTB COCTaBJIEHUE XUMUYECKOM

bopMyIbl UCXO/IS U3 HAa3BaHUS
BELIECTBA M0 MEKTYHAPOIHOI
WM TPUBUAIBHOMN
HOMEHKJIAType».

2. 3ajauu Ha pacyeT MacCOBOM
J10J1H (MacChl) XMMHYECKOTO
aJIeMeHTa (COCIMHCHNS) B
MoOJIeKyIe (CMecH).

3. IIpakTrdeckue 3a1aHus 1O
KJIacCU(pUKAIIUU, HOMEHKIIATYype
XUMHYECKUM (hopMylam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTryeckue 3aaHus Ha
oTpe/esieHne XUMUYECKOI
AKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BUa XUMHUYECKOMN
CBSI3M U TUIA KPUCTAJUTMYECKON
pelIeTKH
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Mopyas/Pazgen/Tema | Pe3yabTar 00yyeHus .
MeponpusTHH
3.2 |OKO0l |®usuko-xuMHUYECKHE VYcraHnaBnuBaTh 1. Tect «Ocobennoctu
OK 02 CBOIicTBa 3aBUCHUMOCTD (PU3HUKO- XUMHUYECKUX CBONCTB OKCHIOB,
[IK 2.1 |HeopraHuueckux XUMHUYECKUX CBOMCTB KHCJIOT, OCHOBAaHHM, aM(POTEPHBI
[IK3.3  [BemiectB HEOPraHMYECKUX BEIIECTB |TUIPOKCUJIOB U COJIEW».
OT CTPOEHUSI AaTOMOB U 2. 3ajaHus Ha COCTaBJIECHUE
MOJIEKYJI, @ TAK)KE TUIIA  |yPAaBHEHUN XUMHYECKUX PEAKLIUN
KPUCTAJIMYECKON C y4acTHUEM IPOCTBIX U CJIOKHBIX
peleTKu HEOPraHMYECKUX BEILECTB:
OKCHJIOB METAJJIOB, HEMETAJLIOB 1
aM(OTEepHBIX AIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT,
OCHOBaHUH M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOTyYEHUSI.
3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOpeTUYeCcKHe 3aJaHNs Ha
CBOICTBA U MOJy4CHHUE
HEOPraHNYEeCKUX BEIIECTB
3.3 | OKO01 [HMnenTuduxarus HccnenoBath 1. TlpakTHKO-OpHUEHTUPOBAHHBIC
OK 02 HEOpPraHUYECKUX KaueCTBEHHBIC PEAKIIUH 3aJaHUsA II0 COCTABJIEHUIO
OK 04 |BemectB HEOPraHMYECKUX BEIIECTB |XUMHUYECKUX PEAKIUNA C yHaCTHEM
HEOPraHNYEeCKUX BEIIECTB,
UCTOJb3YEMBIX Ul UX
UICHTU(UKAITIH.
2.JIaboparopnas pabdoTa:
“Unentuduxanus
HEOPraHWYECKUX BEIIECTB”

4 Paznen 4. Ctpoenue u (MccaegoBars crpoenue u|Konrpoabnas padora
CBOIICTBA cBoiicTBa oprannyeckux |«Crpoenune u cBoMcTBa
OPraHu4YeCcKux BeIeCTB OPraHU4YeCKHUX BelecTB)
BelIeCTB

41 | OK01 |Knaccudukanus, Knaccudpunmponats 1. 3amaHus Ha cocTaBiIcHHE
IIK.1.3. |cTpoenue u OpraHMYECKHE BELIECTBA B |HA3BAHUN OPTraHUUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH 10 TPUBHAILHOU WJIL

OpraHN4Y€CKUX BCUICCTB

CTpOEHHEM

MEXyHapOAHOU
CHUCTEMAaTUYECKO HOMEHKIIAaType.
2. 3agaHus Ha COCTaBJICHHUE
MOJIHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYeCKHUX BEUIECTB
OTJICIIBHBIX KJIACCOB.




Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Mopyas/Pazgen/Tema | Pe3yabTar 00yyeHus .
MeponpusTHIl
3. 3ajauu Ha onpezeneHue
npocTeiien GopmyIbl
OPraHuYecKOr MOJICKYJIbI, UCXO/IS
13 2JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBoiicTBa OpraHU4YeCcKuX | Y CTaHABIINBATh 1. 3agaHus Ha COCTaBJICHUE
OK 02 |coenuHeHMit 3aBUCUMOCTb (PU3UKO- YpaBHEHUN XUMHUYECKUX PEaKIUil
OK 04 XUMHUYECKNX CBOMCTB C y4aCTHEM OPTraHUYECKHUX
TIK1.3... OPraHMYECKHUX BEIIECTB OT |BEUIECTB HA OCHOBAHUH MX
CTPOEHUS MOJIEKYJ COCTaBa U CTPOCHHS.
2. 3aga"Husa Ha COCTaBJIEHUE
YpaBHEHUN XUMHUUYECKUX PEaKIIHil
WJUTFOCTPUPYIOIITUX XUMUUYECKHE
CBOIICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PEaKuil 1
TE€HETUYECKOM CBSA3U
OpraHMYeCcKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacueTHrbIe 3a1a4u 11O
YpaBHEHUSM PEaKIUil C yuacTHEM
OpraHUYECKUX BEILECTB.
4. JTaboparopnas padota
“IIpeBpallieHUs OPraHUYECKUX
BEIIECTB MPU HarpeBaHuu"
4.3 | OK01 Nnentudukanys Uccnenosath 1.ITpakTHKO-OpUEHTHPOBAHHBIEC
OK 02 |opraHu4yecKuX BEIECTB, |[KAUYECTBEHHBIE PEAKIIUU  |3a/JaHUA [0 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYeCKUX XUMHUYECKUX PEAKIUI C yJaCTHEM
[IK 1.3... {mpuMeHeHue B OBITOBON |COENMHEHUN OTACNBHBIX |OPraHUYECKUX BEILIECTB, B T.4.
U TIPOU3BOJACTBEHHOMN KJIaCCOB MCIOJIb3YEMBbIX ISl KX
JeSTEIbHOCTH YeJIOBEKa uaeHTU(GUKAIIY B OBITY U
MPOMBILIIIEHHOCTH.
2.JlaGopaTopHas pabora:
“Unentuduxanuisi OpraHu4ecKux
COEAMHEHUH OTJEIbHBIX KIIACCOB’
5 Pazgean S. XapakTepu3oBaTth
Kunernveckue u BJIMSIHHE PA3TUYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBecCHE H CKOPOCTh
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Mopyas/Pazgen/Tema | Pe3yabTar 00yyeHus .
MeponpusTHIl
NPOTEeKAHUA XMMHUYECKHUX peakuuii
XHMHUYECKHX pPeaKkumid
5 | OKO01 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XUMUYECKOE |BJIMSHHE KOHLIEHTPALUU |TEOPETUUYECKUE 3aJaHUsI Ha
I1IK1.3... |paBHOBeCHE pearupyouux BeIecTB U |aHaIu3 GaKkTOpOB, BIUSIOIINX Ha
TEMIIEPATypbl HA CKOPOCTh [MI3MEHEHNE CKOPOCTH XMMHUYECKO]
XUMHYECKUX PEAKIUI peakuuu. [Ipaktuko-
XapaxkTepu3oBaTh OPHUEHTUPOBAHHBIE 3a/1aHUS HA
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHuumna Jle-
KOHIeHTpauuu Bemects, |lllarenve ans HaxoxaeHUs
peaxkuuu cpeasl u HaIpaBJIEHUS CMEIIEHUS
TeMIIepaTypbl Ha PaBHOBECHS] XUMHYECKOU PEaKIIH]
CMEIIeHUE XMMHUYECKOTO | aHaiIu3 (PaKTOPOB, BIMUSIOMINX
paBHOBECHS Ha CMeIlleHne XUMUYECKOTO
paBHOBECHS

6 HcciaenoBaTs HCTHHHEBIE

Pa3znes 6. PacTBophl PacTBOPHI € 3aJAHHBIMU
XapaKTepuCcTHKAMH
6.1 | OK 01 [Tonsitue o pactBopax  |PaznuyaTrh UCTUHHBIE 1. 3amaun Ha MPUTOTOBJICHUE
OK 02 pacTBOPBI pacTBOPOB.
IIK3.3 2. IIpakTHKO-OpHUEHTUPOBAHHbBIE
pacueTHbIC 3a/1aHUs Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBOM U
MIPOU3BOJICTBEHHON JNESATEIbHOCTY
YyernoBeKa
6.2 | OKO01 [HccnenoBanue cBoiictB |McciaenoBath Gpusuko- JlaGoparopnas padota
OK 04 |pactBOpOB XUMHUYECKHE CBOMCTBA “IIpuroToBieHHE pacTBOPOB”
1IK2.1 VMCTUHHBIX PaCTBOPOB

Il | IpodeccuonaiLHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (Coiep:KaHNe MPUKJIATHOTO MOTYJIsI)

7 Pa3ngen 7. OuenuBath nocjeacTBusi|3amuTa Keiica (¢ yaerom
Xumus B ObITY U OBITOBOW H Oyayuei npogeccuoHaIbHOU
NPOM3BOACTBEHHOI NPOM3BOJACTBEHHOMI e TeIbHOCTH)

AeATEeJIbHOCTH JAesiITeIbHOCTH YeJI0BeKa
JeJI10BeKa ¢ MO3ULUI
IKOJIOTHYECKOMI

0€30IMacHOCTH




Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Mopyas/Pazgen/Tema | Pe3yabTar 00yyeHus .
MeponpusiTHii
OK 01 |Xumus B ObITY U OnenuBats nociencteus |Keiic (¢ yuetom Oymaymieit
OK 02 |npou3BOACTBEHHOM OBITOBOM U npoeccuoHaIbHON
OK 04 |meATenbHOCTH YENOBEKA |IIPOU3BOJCTBEHHOMN JESITEIbHOCTH )
OK 07 JESITEIbHOCTH YelloBeKa ¢ |Bo3MoKHbIE TEMBI KEHCOB:
IIK1.3 no3uuui 3kojorudeckoi |1. [lorennenue kniumara u

0€e30I1aCHOCTH

BBICBOOOKIEHHE T'a30BbIX
TU/IPaToOB CO JIHA OKEaHa.

2. byaymue marepuaibl 17 aBua
, MAIlIMHO- ¥ TPUOOPOCTPOCHUSI.
3. HoBsle MaTepuansl ass
COJIHEYHBIX OaTapei.

1IPHJIO’KEHUE 1

INPUMEPHBIE TEMbI PEOEPATOB U UHAUBUAY AJIBHbBIX ITPOEKTOB

N

©ooN Ok W

buortexHonorus u reHHas HHXXCHCPUA — TCXHOJIOTHH XXI Beka.

HanoTtexHomorus

KaKk IIpUOPUTCTHOC

pou3BoACTBA B Poccuiickon Penepanuu.
CoBpemMeHHbIE METO bl 00e33apaKUBAHUS BOJIBI.

AJ'IJ'IOTpOHI/ISI MCTAJIJIIOB.

Kuznp n gesrensHocth .M. Menaeneena.
«IlepnoanyeckomMy 3akoHy Oyaylee He TPO3UT Pa3pyLICHHEM. . .»
Cuntes 114-ro anemenTa — TpuyM} poCcCUHCKUX (HUZUKOB-SAEPIIUKOB.

H3oTombl BOAOpOAA.

HaIIpaBJICHUC

pa3BUTHA HAYKH H

Hcnonbp3oBaHue pagoakTUBHBIX H30TOTIOB B TEXHUYECKUX LIETISIX.
10 PenTreHoBckoe M3IIy4eHHE U ero NCIOJIb30BAHNE B TEXHUKE U MEIHUIIMHE.
11. TIna3Ma — yeTBepTOE COCTOSHHUE BEIIECTBA.
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12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.

50.
51.
52.

53.
54,

55.
56.

AmopdHbIe BemecTBa B IpUPOJIe, TEXHUKE, OBITY.

OxpaHa OKpyKarolei cpeibl OT XUMHUYECKOI0 3arpsi3HEHUS.
KonnuecTBeHHbIE XapaKTEPUCTUKH 3arpsA3HEHNS OKPYKAIOIIEH Cpeibl.
[TpumeneHue TBEpI0TO U razoobpasHoro okcuaa yriaepoaa(lVv).
3aiuTa 030HOBOTO 3KpaHa OT XUMHUYECKOTO 3arps3HEHUS.
I'pyboaucriepcHble  CHCTEMBI, WX KIacCH(PUKAIUsi W HCHOJIH30BAHUE
npo(heCCHOHATBLHON e TELHOCTH.

Kocmernueckue renu.

[IpuMeHeHne CyCieH3Hi U S3MYJIbCUI B CEJIbCKOM XO35HMCTBE
MuHepaibl ¥ TOpHbIE IOPO/Ibl KAK OCHOBA JINTOC(hEPHI.

PactBopbI BOKpYT Hac.

Bopa kxak peareHT M Kak cpefia Juisi XMMUYECKOro Mpoliecca.

Turmel pacTBOpOB.

Kuznub u gestenpHoCcTh C. AppeHuyca.

BKJ'IaI[ OTCYCCTBCHHBLIX YYCHBIX B Pa3BUTUC TCOpPUHU SHGKTpOJ'II/ITI/ILIeCKOI\/JI

JMCCOLIMAIINN.
YcTpaHneHue )KecTKOCTH BOJbI B C/X IPOU3BOJICTBE

Cepnast KUCIIOTa — «XJIe0 XUMUYECKOUN MPOMBIIIIEHHOCTI.
Hcnonb3oBaHne MUHEPATBHBIX KUCIOT Ha MPEANPUATHAX PA3IMUHOTO MPOPHIIS.
Oxcuzpl U CONU KakK y1oOpeHust

Hcropus rumnca.

[ToBapeHHast coJib KAK XUMHUYECKOE ChIPhE.

MHoronukuii kapOOHaT KalbLUs: B IPUPOJE, B C/X, B OBITY.
Peakius ropeHus Ha MPOU3BOJICTBE.

Peakius ropenus B ObITY.

BuptyansHOE MOIenMpoOBaHNE XMMUYECKHUX ITPOLIECCOB.
DNeKTpOIN3 PaCTBOPOB AIEKTPOIUTOB.

DeKTPOIN3 PacIuIaBOB JIEKTPOJIUTOB.

[IpakTyeckoe mMpUMEHEHHE AIIEKTPOJIM3a: papuHUpPOBAHUE, TalbBaHOIIACTHUKA,

raJIbBaHOCTETHUSI.
UcTopus nosmydeHus ¥ MpoU3BOACTBA ATIOMUHHUSL.
DNEKTPOIUTHUECKOE MOTYYeHUE U paQUHUPOBAHUE METH.

Kuznup n gesrensHoCcTh 1. J[9BH.

PoJib MeTaioB B HCTOPUU YEIOBEUECKOM [IMBUIIA3AIMH.

Koppo3us MeTamioB u crmocoObl 3alUThl OT KOPPO3HH.

WHepTHBIC WK 01aropoIHbIC raskl.

Posxmaroniye coau — rajgoreHsl.

Hcropus mBEICKOW CITYKHU.

XHUMHS METAUIOB B MO MTPOPECCHOHAIBHON JCATEIBHOCTH.
XHUMHS HEMETAIOB B MOEH ITPO(PeCcCHOHAIBHOM JESITEIbHOCTH.
Kpatkue cBeneHus Mo MCTOpUM BOZHUKHOBEHUS U PA3BUTHS OPraHUYECKOM
XUMHH.

Kusnub u gesrenbHocth A.M. ByTiieposa.

DKOJIOTHYECKHUE aCHEKThl UCIOJIb30BaHUs YIIIEBOAOPOJIHOTO ChIPBSL.

OKOHOMHUYECKHE aCIICKThI MCKAYHApPOJHOI'O COTPYAHHUYICCTBA 11O UCIIOJIB30BAHUTIO

YIJIEBOJAOPOJHOIO CHIPBS.

I/ICTOpI/IH OTKPBITUA H pa3p3.60TKI/I Ta30BbBIX H HC(I)THHLIX MCCTOpO)K,Z[eHI/Iﬁ B

Poccniickoit denepanumn.

XUMUS YTIeBOJOPOIHOTO ChIpbs M MOs Oyaymiast npodeccus.
VYT11eBOJOpPOIHOE TOIIMBO, €T0 BU/IbI U HA3HAYECHHUE.
CuHTeTH4ecKkue KaydyKu: UCTOPHsI, MHOT00Opa3He U MepCIeKTUBEI.



S7.

58.
59.

60.
61.
62.

63.
64.
65.
66.
67.
68.
69.

70.
71.
72.
73.

74.
75.

76.
77.

Pe3uHoTexHHueCKOE TMPOM3BOJACTBO M €r0 poOjb B HAYYHO-TEXHUYECKOM
nporpecce.

CenbCKoX0341MCTBEHHOE MPOU3BOJICTBO U POJIb XUMUU YIIJIEBOJOPOJIOB B HEM.
HedTp u ee TpaHCHOPTHPOBKA KaK OCHOBA B3aUMOBBITOJTHOTO MEXIyHAPOIHOTO
COTPYJHUYECTBA.

ApoMarudeckue yriieBoJ0po/ibl KaK ChIpbe JUIsl IPOU3BOJICTBA ECTHUIINIOB.
YTrneBoibl ¥ UX poJib B )KUBOM IPUPOJIE.

CrpoeHue TIIOKO3bl: HUCTOPHUSl Ppa3BUTHUS IPEJICTaBICHUM U COBPEMEHHBIE
BO33pEHUSI.

PasButne caxapHOW NpOMBIIIIIEHHOCTH B Poccuu.

Poub yrneBosoB B Moeii Oyaymiel npoheccHoOHaIbHON e TeTbHOCTH.

Mertanon: xemopuius u xeMmohoous.

DTaHOJ: Bemuyaiiiiee 01aro U CTPAIIHOE 3710.

AJNKOroiM3M U ero npoduaakTuka.

MHoroaToMHble CIUPTHI U MOs OyayIas npogeccuoHanbHas e TeIbHOCTb.
@dopmanberu Kak OCHOBAa IMOJY4YEHHsS BEUIECTB M MaTepHUaJoB Uil MOEH
poQeccroHaIbHOM 1eATENbHOCTH.

MypaBbuHas KHCIOTa B IPUPOJIE, HAYKE U IPOU3BOJCTBE.

Hcrtopus ykcyca.

CrnosxHble 3(hUpbl U UX 3HAYEHHUE B IPUPOJE, OBITY U IPOU3BOJICTBE.

HexBatka nmpooBoibCTBUS Kak TiioOainbHas mpobiemMa 4eloBedYecTBa U MyTH ee
pelieHus.

Mpiuta: nmpornioe, HacTosiee, oyayiiee.

CpenctBa rurueHbl Ha OCHOBE  KHUCIOPOACOJECPkAIIMX  OPraHu4eCcKHX
COECIUHEHU.

Cunrtetnueckue morortue cpenctsa (CMC): 10CTOMHCTBA U HEJIOCTATKH. .
Hepunur Oenka B NHILEBBIX MPOAYKTax M €ro IMPEOJOJICHHE B paMKax
rJ100aTbHOM MPOJOBOJIBLCTBEHHON MTPOTPAMMBI.
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