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Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

- @enepanabHOrO rOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CPEHEro 00111ero oopa3oBaHus,
YTBEPXKICHHOTO npukazoM MunoOpHayku Poccun ot 17 mast 2012 Ne 413 (3apeructpupoBaHHOTO
MunucrepctBoM roctutinu Poccuiickoit @eneparun 7 urons 2012, peructpannonnbiii Ne 24480);

- @enepanbHOTO TOCYIAPCTBEHHOTO 00pa3oBaTEeNbHOTO cTaHaapTa no cnenuanbHoctn 22.02.06
CBapouyHO€ MPOU3BOJICTBO, yTBepkIeHHoro [Ipukazom Munobpuayku Poccun ot 21 ampens 2014
roga Ne 360. (3apeructpupoBannoro MunmncrepcTBoM rocturmu Poccuiickoit denepanuu 26 uroHs
2014, perucrpannonnsiii Ne 32877)

C YUEeTOM:

- OenepanbHON 00pa30BATENBLHOM MPOTPAMMEI CPEAHETO OOIIEro oOpa3oBaHUS, YTBEPKIACHHON
[Tpukazom MunucrepctBa npocsenieHuss PO ot 23.11.2022 Ne 1014 (3apeructpupoBanHoro Mu-
HUCTEPCTBOM roctuiu Poccutickoit @enepanuu 22 nexadbps 2022, perucrpannonnsiii Ne 71763);

- IpUMepHO paboueil mporpaMMbl 001Ie00pa30BaTEIbLHON AUCHUIUIHHBI « XUMUS» ISl Tpodeccu-
OHAJBHBIX 00pa30BaTENbHBIX OpraHW3alWi, YTBEPKICHHOH Ha 3acenannu CoBeTa MO OLEHKE CO-
Jep’KaHusl M KadecTBa MPUMEPHBIX pabouux Mporpamm oO0IIe00pa30BaTebHOTO M COLHUAIBHO-
TYMaHUTAPHOTO LHUKJIOB CpEIHEro MpodecCHOHAILHOrO o0pazoBaHusi, mHpoTtokon Ne 14 ot
30.11.2022.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBI
OBIIEOBPA30OBATEJILHOMN JUCIUTITAHBI
O/1.12 XUMUSA

1.1. MecTo THCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmbl

Huctummuaa OJ/1.12 Xumus Bxoaut B obmeobpazoBarenbhublii mukn [ITICC3 kak o6s3a-
TeNbHAas JUCLMILINHA.

O6meo6pazoBatenpHas aucuurummaa O1.12 Xumus siBiseTcst 00s13aTeIbHON YacThiO 001IIe-
obOpasoBarenbHOro 1uKIa obpazoBarenbHoii nmporpamMmmbl CI1O B cootrBercTBuu ¢ ®I'OC 1o cnernu-
anpHocTH 22.02.06 CBapodHOE MPOU3BOACTBO.

1.2. lleab ¥ NJIaHUpPYyeMble Pe3yJIbTAaThl 0CBOEHUS THCIUIIIMHbI:

1.2.1. Hean 061eo0pa3oBaTe bHOM T CHUNIHHBI

Coneprkanue nporpaMmmbl obmeoopasoBareabHoi aucuumuinabl OJ1.12 Xumus HanpaBieHO
Ha JIOCTH)KEHUE CIIeYIOIIUX LeNei:

@®opMUpOBaHHUE Yy CTYIEHTOB XMMHUYECKON COCTABISIOLICH €CTeCTBEHHO-HAYYHOH KapTHHbI
MHUpa KaK OCHOBBI IPUHATHUS PEIICHUH B JKU3HEHHBIX M IPOU3BOJCTBEHHBIX CUTYaLUAX, OTBET-
CTBEHHOTO IOBEACHUS B IPUPOIHOM CpELE.

3ana4yu TUCHUIUIUHBIL

1) chopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHYECKHMX IPOLIECCOB U
SABJICHUM B OKPYKAIOIIEH Cpesie, LEJOCTHOM HAYYHOW KapTHUHBI MUPA, B3AUMOCBSI3M U B3aHMO3aBU-
CHUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHUS MPOBOAUTH PACUEThl IO XUMUYECKUM (OPMYJIaM M YpaBHEHUSIM XHUMH-
YEeCKUX peaKlyii, INIaHUPOBAaTh U UHTEPIIPETUPOBATH PE3YIbTAThl XMMUYECKHX 3KCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM MPOBEAECHUS XMMHUYECKHX 3KCIIEPUMEHTAIBHBIX UCCIEI0BaHUMN C
coOroieHreM MpaBuJl 6€30MacHOro o0palleHus C BeleCTBaMU U 1JaOOpaTOpHBIM 000pyI0BaHUEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBAThH, OLIEHUBATH, IPOBEPATH HAa JOCTOBEPHOCTh U 0000IIaTh
MH(}OPMALIMI0 XUMHUYECKOT0 XapaKTepa U3 pa3INdHbIX HCTOUYHUKOB;

5) copmupoBaTh yMEHMSI IPOrHO3UPOBATh MOCIEACTBHS CBOEH AEATEIbHOCTH U XUMHUYE-
CKUX MPUPOJHBIX, OBITOBBIX M MIPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chhopMupoBaTh NOHUMAHKUE 3HAYUMOCTH JOCTHKEHUIH XUMUUECKOM HAyKH U TEXHOJIOTUH
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOMU cep.

1.2.2. Ilnanupyemblie pe3yabTaTbl OCBOCHHS 001e00pa30BaTeIbHON IMCHUILIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe PT'OC COO

Oco0oe 3HaueHue IUCHUIUIMHA nMeeT npu popmuposanuu u pazsutuu OK u I1K.

Kon n HanmeHoBaHue IInanupyemMsle pe3ysIbTaThl OCBOCHUS AUCIIUIUIMHBI

(hopMUPYEMBIX KOMIETEHITHIA

OO61me

I[I/ICI_II/IHJ'II/IHapHBIC

OK 01. Beibupats criocoOb1
pereHus 3a1a4 npogeccuo-
HAJIBHOH JIeSITeIbHOCTH TIPH-
MEHHUTEIBHO K Pa3InIHbIM
KOHTEKCTaM

B yacru Tpyaosoro Boc-
NUTAHUS:

- TOTOBHOCTH K TpYAIY,
OCO3HAHHME IICHHOCTU Ma-
CTEpCTBA, TPYAOTIO0HE;

- TOTOBHOCTh K aKTHBHOU
JACATCIIBHOCTH TEXHOJIOI'N-
YECKOM M COUMAIBHOMU
HAIpPaBJIEHHOCTH, CIOCO0-
HOCTh WHUIIUHPOBATH,

- BIAJETh CHCTEMOM XHMHYECKHUX
3HaHUM, KOTOpasi BKJIKOYAET: OCHO-
BOITOJIATAIONINE TIOHATHS (XUMHUYe-
CKHI1 3JIEMEHT, aTOM, 3JIEKTPOHHAs
obojmouka aroma, s-, p-, d-
JNEKTPOHHBIE OpOUTATH aTOMOB,
HWOH, MOJIEKYJIa, BaJCHTHOCTb,
3JEKTPOOTPULIATENBHOCTb, cTe-
IEHL OKHUCIEHHUS, XHUMHUUYECKas
CBsI3b, MOJIb, MOJISIDHAsl Macca, Mo-




IUTAHUPOBATh U CaAMOCTOSI-
TEJLHO BBITIOJIHATH TaKYIO
JESITEIIbHOCTD;

- HMHTEpPeC K pa3IudHbIM
chepam mpodeccroHaTb-
HOU JIeSITeILHOCTH,
Osaanenue YHUBep-
CAJIbHBIMH  Y4eOHBIMH
NMo3HABaTEJIbHBIMHU JI€H-
CTBUSIMU:

a) 0a3oBble JIOTHYECKHE
aelcTBUA:

- CaMOCTOSATENBHO (opMy-
JUPOBAaTh U aKTyaJTU3HPO-
BaTh MpoOiieMy, paccmar-
pHUBATh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIE-
CTBCHHBI TpU3HAK WIH
OCHOBaHUs [UIS CpaBHE-
HUs, KiIacCu(UKAIUU M
000011IeHH S ;

- ONpeaesATh LeTu JIes-
TENBHOCTH, 3a7aBaTh Ia-
paMeTpel U KPUTEPHH HX
JOCTHIKCHHUS;

- BBISBJIATH 3aKOHOMEPHO-
CTH W TPOTUBOPEUYUS B
paccMaTpUBaeMBbIX  SIBJIC-
HUSX;

- BHOCHTH KOPPEKTUBHI B
JeSITEIbHOCTh, OIICHUBATh
COOTBETCTBUE PE3yIbTATOB
LEeNsIM, OIICHHBATh PHUCKU
HOCJIEACTBUN JeATEIbLHO-
CTH;

pa3BHUBAThH KpeaTHBHOE
MBIIUICHUE TIPH PEIIeHUN
JKU3HEHHBIX TTPOOJIEM

0) ©0a3oBbIe mHcCJIeI0BA-
TeJIbCKUE AeHCTBUS:

- BIIAQJETh  HaBbIKaMHU
yueOHo-

HCCIIEI0BATENIbCKON 51
MPOEKTHON JIeSITEIbHOCTH,
HaBBIKAMHM  pa3pelICHUs
npo0em;

- BBUIBJISATH NPUYUHHO-
CJICICTBEHHBIC CBS3U W

aKTyaJIM3UpoBaTh 3ajauy,
BBIIBUTaTh THUIIOTE3Y €€
peleHus, HaXOIuTh apry-
MEHTBl Ul JIOKa3aTeib-
CTBA CBOUX YTBEPKICHMI,

JSIpHBIA 00BEM, YIIIEPOIHBIN CKe-
neT, GyHKIIMOHAIbHAS TPyIMa, pa-
TUKaJ, U30MEpPHUS, H30MEPBI, TOMO-
JIOTHYECKUH pSAJl, TOMOJIOTH, yIJie-
BOJIOPOJIBI, KHCJIOPOJA- M a30TCO-
Jiep KalIie COCIMHEHUS, OUOJIOTH-
YECKU aKTUBHBIC BellecTBa (yrie-
BOJIbI, XUPBI, OCJIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBI-
COKOMOJICKYJISIPHBIC  COCIMHEHUS,
KPUCTALIIMYECKAsT PEIIeTKa, THITBI
XUMHYECKHX peakinuil (OKHCIH-
TETHHO-BOCCTAHOBUTEIBHEIE, IK30-
U DHIOTEPMUYECKHE, pPEaKIuu
MOHHOTO 00MEHa), pacTBOp, IJICK-

TPOJIUTBI, HEDJIEKTPOJIUTHI, JJIEK-
TPOJIMTHYECKAS JIccoLanus,
OKHCIIUTED, BOCCTaHOBUTEIIb,

CKOpPOCTb XHMMHMYECKOW peaKiuy,
XUMHYECKOe PaBHOBECHUE), TEOPUU
U 3aKOHBI (TEOpHUs XUMHUYECKOTO
CTPOEHHUSI OPraHMYECKUX BEILECTB
A.M. byrnepoBa, Teopus 31€KTpo-
JUTUYECKON JHUCCOLMALUU, IEepHU-
onuueckuit 3akoH JI.11. Mennenee-
Ba, 3a4KOH COXpaHEHUs MaccChl), 3a-
KOHOMEPHOCTH,  CHUMBOJIMYECKHI
SI3BIK  XUMHUH, (PaKTOJIOTHYECKUE
CBEJICHUS O CBOMCTBaxX, COCTaBe,
MOJIYYCHUH U 0€3011aCHOM HCIIOJb-
30BaHUU BaXXHEHUIIUX HEOpPraHHUYe-
CKMX M OPraHWYECKHX BEIIECTB B
OBITY U MPAKTUYECKOU NIESTENbHO-
CTHU YEJIOBEKa;

- YMEThb BBISBIIATH XapaKTEpHBIE
MPU3HAKU U B3aWMOCBSI3b U3YYCH-
HbIX TOHSTHI, NTPUMEHSATH COOT-
BETCTBYIOIIUE TOHATUSI TPU OIHU-
CaHUU CTPOEHHSI U CBOWCTB HEOP-
TaHUYECKUX M OPraHUYECKHX Be-
HIECTB M MX MPEBpAILCHHI; BBISIB-
JSTh  B3aMMOCBSI3b  XUMHYECKUX
3HaHUHM C MOHATUSMHU U MPEACTaB-
JICHUSIMA JPYTHX €CTECTBEHHOHA-
YUHBIX TIPEIMETOB;

- YMETh HCIOJIb30BaTh HAMMEHO-
BaHUSI XMUMHUYECKUX COECIMHEHUI
MEXIYHAPOJHOIO COK03a TEOPETHU-
YECKOW M NPUKIAJHOW XUMHHU U
TPUBHUAJIbHBIE Ha3BaHUSI Ba)KHEH-
IIMX BEMIECTB (ITUJIEH, AllETUJIEH,
rmrepuH, ¢eHol, GopMaabaeru,
YKCYCHasl KMCJIOTA, TJIMLHH, yrap-




3aJaBaTh MapaMeTpbl U
KPUTEPHUU PEIICHHS;

- aHANU3HUPOBATH TONY-
YCHHBIC B XOJE PEIICHUS
3a/lauyu  pe3yJbTaThl, KpH-
TUYECKH OIIEHMBATh HX
JIOCTOBEPHOCTh,  IPOTHO-
3UpOBaTh HW3MCHEHUE B
HOBBIX YCJIOBUSIX;

- YMeThb IEpPEHOCUTh 3Ha-
HUS B TIO3HABATEIHHYIO U
MPaKTUYECKYI0  00JIacTH
JKH3HEICATCILHOCTH;

- yYMETh HWHTETPUPOBATH
3HAHUS W3 Pa3HBIX Mpe-
METHBIX 00/1acTeii;

- BBIJIBUTaTh HOBBIE HJIEH,
npeajiaraTh ~ OpUTHHAJb-
HBIC MTOIXOJIbI U PEIICHUS;
- CIIOCOOHOCTh MX HUCIIOJIb-
30BaHUS B II03HABaTElIb-
HOM W COIMAJIBHOM Mpak-
THKE

HBIM a3, YIJIEKUCIIbIM Ia3, aMMUaK,
raiieHasi U3BeCTh, HEralleHas W3-
BECTh, MUTHEBAS COJA U JIPYTHX),
COCTaBIATh (OPMYIIbI HEOpraHu-
YECKHX U OPraHUYEeCKHX BEIIECTB,
YpaBHEHUS XUMHUYECKUX PEaKIIUi,
OOBSICHATh MX CMBICI; TOJATBEp-
KJAaTh XapaKTepHble XUMHUYECKUE
CBOMCTBAa BEIIECTB COOTBETCTBY-
IOLIUMH SKCIIEPUMEHTaMU U 3aIlu-
CSIMU YPaBHCHHH XMUMHYECKUX pe-
aKIIUH;

- YMETh YyCTaHABJIMBaTh NpPHUHA]-
JISKHOCTh HW3YYEHHBIX HEOpTraHu-
YECKHX W OPraHUYECKHX BEIIECTB
K OIpe/IeNICHHBbIM KJlaccaM U IpyI-
NaM COEAUHEHHH, XapaKTepHu30-
BaTh HUX COCTaB M BaKHEUIIHE
CBOWCTBA; OMNPEAETATh BHUIBI XU-
MUYECKHX CBsI3el (KOBaJleHTHas,
MOHHAs, MeTaJUIM4ecKas, BOJO-
pOJHAs), TUIBl KPUCTAIUTHUECKUX
pELIETOK BEUIeCTB; KiaccUupUIU-
pPOBaTh XMMHYECKHUE PEAKIUH;

- c(OpMHUPOBATH NMPEJCTABICHHS: O
MaTepHaJbHOM EIWHCTBE MHUpA,
3aKOHOMEPHOCTSIX M I03HaBaeMo-
CTH SIBIICHHH MPHPOJIBL, O MECTE U
3HAUEHUU XUMHUH B CHCTEME ecTe-
CTBEHHBIX HAYK U €€ poJiu B olec-
MEYCHUU YCTOMYMBOTO pPAa3BUTHS
YeJIOBEYECTBA: B PELIEHUU Ipo-
O51eM DKOJIOTHYECKOM, SHEepreTu-
YeCKOH M MHUIEBOIl 0€30MMacHOCTH,
B Pa3BUTUU MEAMIIMHBI, CO3JaHUU
HOBBIX MAaTepHajoB, HOBBIX HC-
TOYHUKOB S3HEPruM, B obecreye-
HUM  PalMOHAIBHOTO  TPUPOIO-
MOJIb30BaHUsA, B (opMHpOBAHUU
MUPOBO33pEHUSI U OOIIEN KyJbTY-
pBI YEJIOBEKa, a TaKXkKe IKOJIOoTrnye-
CKH O0OOCHOBaHHOT'O OTHOILIEHUS K
CBOEMY 3/0POBBIO U MPHUPOJHOMN
cpene;

- BIQJIETh CUCTEMOW XUMHUYECKUX
3HaHWUU, KOTOpas BKJIIOYAET: OCHO-
BOIIOJIAraloNUe MOHATUS (JOTOJI-
HUTEIFHO K CHUCTEME MOHATHI 0a-
30BOT0 YpOBHS) - HW30TONBI, OC-
HOBHOE M BO30YXKJIEHHOE COCTOS-
HUE aToMa, TUOpHUIM3AlUS aTOM-
HBIX  OpOHWTaNe, XHWMHUYecKas
cBa3b ("CY " u KpaTHbIE CBSI3M),




MOJISIpHAsT KOHLIEHTpAIMs, CTPYK-
TypHass  ¢opMyna,  H30MEpHS
(cTpykTypHasi, = T€OMETpHUYECKas
(Tmuc-TpaHc-u3oMepus), THUIBI XH-
MUYECKHX PeaKuil (roMo- u rere-
pOTEHHBIC, 00paTUMbIe M HEoOpa-
TUMBbIE), PAcTBOPbl (MCTUHHBIE,
JUCTIEPCHBIE CHUCTEMBbI), KpHUCTaJ-
JOTHIPATHI, CTEMEHb TUCCOIHA-
U, DOJEKTPOJIMU3, KPEKHUHI, pH-
(GOpMHHT); TEOpUU U 3aKOHBI, 3a-
KOHOMEpPHOCTH, MHPOBO33pEHYE-
CKME 3HaHU, JIeXKAlIMe B OCHOBE
NOHMMAaHUA TPUYUHHOCTH U CH-
CTEMHOCTH XMMHYECKHX SIBJICHUH,
COBPEMEHHBIE TMPEACTABICHUS O
CTPOCHUH BEIIECTBA Ha aTOMHOM,
MOJICKYJISIPHOM U HaJMOJEKYISp-
HOM YpPOBHSX; TNPEACTaBICHUS O
MEXaHM3MaX XUMHYECKHX peak-
Ui, TEPMOAMHAMHYECKUX U KHHE-
TUYECKHUX 3aKOHOMEPHOCTSIX HUX
NPOTEKAHUS, O XMMHUYECKOM paB-
HOBECHM, IHUCIEPCHBIX CHCTEMax,
(dakToIOrHMUECKNE  CBEICHHUA O
CBOMCTBAX, COCTaBe, IOJYyYECHUH U
0€30MacHOM HCIOJIb30BAHUU BaXK-
HEWIIMX HEOPraHMYECKUX W Oopra-
HUYECKMX BEIIECTB B OBITY H
NPaKTUYECKON JesITeIbHOCTH Ye-
JIOBEKa; OOIIMX HAYYHBIX MPUHIIM-
nax XHUMHYECKOTO IPOU3BOJICTBA
(Ha TmpuMepe NPOU3BOJCTBA Cep-
HOM KHMCJIOTEI, aMMHaKa, MeTaHoJIa,
nepepaboTku He(TH);

-yMETh MPOBOJUTH PAacCYeThl IO
XUMHYECKUM (opMmyrnaM U ypas-
HEHHUSM XUMHUYECKUX PEaKIHi C
UCIIOJIb30BaHUEM (U3NYECKUX Be-
JUYMH (Maccel, 00beMa razoB, KO-
JMYECTBA BEIIECTBA), XapaKTepH-
3YIOIIMX BEIIeCTBAa C KOJIMYE-
CTBEHHOM CTOpPOHBI: pPacyeThl IO
HaXxOXXJICHUIO XUMHYECKOU ¢op-
MyJbl BEIIECTBA; PacueThl MaccChl
(oObemMa, KoNHMUYECTBA BEMIECTBA)
IpPOJAYKTa PEaKluu, €ClIU OJHO M3
WCXOJHBIX BEIIECTB JTAHO B BHUJIE
pacTBopa C OIpeNeNeHHON Macco-
BOM J0JE€H pPACTBOPEHHOTO Belle-
CTBA WU J1aHO B U3OBITKE (MMEET
MIPUMECH); PacUeThl MacCOBOM WU
00BEMHOM JI0JIM BBIXOJa MPOAYKTA




peaKIiu; pacyeTbl TEIUIOBOrO 3(-
dekTa peakiuid, 00bEMHBIX OTHO-
IICHUH Ta30B;

- YMEThb BBIBIIATH XapaKTEpHbIE
IPU3HAKU U B3aUMOCBSI3b M3y4y€H-
HbIX TOHATHI, NPUMEHATH COOT-
BETCTBYIOIIUE TOHATUS TPU OMU-
CaHUU CTPOCHUSI U CBOWCTB HEOP-
FaHUYECKUX M OpPraHUYECKUX Be-
HIECTB M MX IPEBPAILICHUI; BBISB-
JATh  B3aMMOCBSA3b XMMMUYECKUX
3HAHUM C MOHATHUSIMH U MPEACTaB-
JEHUSMHU JAPYTUX MPEIMETOB IS
0ojiee OCO3HAHHOTO MOHMMAaHUS U
OOBSICHEHUSI CYIIHOCTH MaTepu-
aJIbHOTO €JUHCTBA MHPA; HUCIOJb-
30BaTh CHUCTEMHBIE XHUMUYECKHE
3HaHUS ISl OOBSICHEHHS U IIPO-
THO3UPOBAHUS SIBJICHUH, HMEIO-
IIMX €CTECTBEHHOHAYYHYIO IIpH-
poxny;

- YMEThb MCHOJIb30BaTh HAMMEHO-
BaHUsl XMMHUYECKUX COEAMHEHUN
MEXIYHAPOJAHOTO COK3a TEOPETHU-
YECKOM W NPUKIAJHOW XUMHUU H
TPUBHAJIbHbIE Ha3BaHUS BEILECTB,
OTHOCSIILIUXCSA K MU3YYEHHBIM KJjlac-
caM OpraHMYeCKHUX U HeopraHuye-
CKMX COEJUHEHHUW; HCIOJIb30BaTh
XUMHYECKYI0 CHUMBOJIUKY JJIsl CO-
cTaBleHUs (OopMys HeopraHude-
CKHUX BEIIECTB, MOJIEKYJSPHBIX U
CTPYKTYpPHBIX (pa3BEpHYTHIX, CO-
KpalleHHbIX U CKEJIETHBIX) Qop-
MyJl OpraHMYeCKHX BEILECTB; CO-
CTaBJISITh YPAaBHEHUS XHUMHYECKUX
peakuMii M packpblBaTh HX CYII-
HOCTb: OKHCJIUTEIIbHOBOCCTAHOBU-
TEJIBHBIX PEAKIHl MOCPEICTBOM
COCTaBJICHHUSI DJICKTPOHHOTO Oa-
JJAHCA JTUX peaKkUuul; peakiun
MOHHOTO OOMEHA IyTeM COCTaBJIe-
HUS WX TMOJHBIX M COKPAIIEHHBIX
WOHHBIX  YpPaBHEHUW;, peaKIuu
THIPOJIN3a, PEAKIUN KOMIUIEKCO-
oOpa3oBaHus (Ha mpuUMepe THUl-
POKCOKOMIIJIEKCOB ILIMHKA M allfo-
MUHUS); TOJATBEPKIATh XapakKTep-
Hble XHUMUYECKHE CBOICTBa Be-
IIECTB COOTBETCTBYIOLIUMHU IKC-
NEepUMEHTaMU U 3aIlUCAMH YpaB-
HEHHUI XMMHAYECKHUX PEaKLni;

- YMETh KJIacCU(UIMPOBATH HEOP-




TaHUYECKHE U OpraHUYECKHUE Be-
IIeCTBA W XUMHUYECKHE pPEaKIuH,
CaMOCTOSITENIFHO BBIOMpATh OCHO-
BaHUS U KPUTEpUU i Kiaccudpu-
KallUd U3YYaeMbIX XMMHUYECKUX
00BEKTOB; XapaKTepH30BaTh CO-
CTaB M BaXXHEHWILIHME CBOWCTBA Be-
HIECTB, MPUHAAISKAIIUX K OMpe-
JEJIEHHBIM KJaccaM W TIpynnam
coequHEHUI (TpOCThle BELIECTBa,
OKCHJIbl, TUAPOKCUIBI, COJIH; YIiie-
BOJIOPOJIbI, IPOCTHIE 3PUPHI, CTIUP-
ThI, (PEHOJIBI, abAETH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CIIOKHBIE
3UPBI, KUPBI, YIIEBOJbI, AMHUHBI,
AMUHOKHCIIOTBI, O€JIKH); TpHuMe-
HATH 3HAHMS O COCTaBe U CBOM-
CTBaxX BEILECTB Ui SKCIEPUMEH-
TaJbHON MPOBEPKU TUIIOTE3 OTHO-
CUTEIIbHO 3aKOHOMEPHOCTEH Mpo-
TEKaHUS XUMHYECKHX DPEAKIUUA |
MPOTHO3UPOBAHUS BO3MOXKHOCTEM
UX OCYUIECTBIICHUS;

- yMeThb MOATBEPXKAAaTb Ha KOH-
KpPETHBIX TpUMEpax Xapakrep 3a-
BHUCUMOCTH PEAKIIMOHHOH c110oco0-
HOCTU OPraHMYECKHX COEIUHEHUI
OT KPaTHOCTH U TUIIA KOBAJIEHTHOMN
ceu (" C? " u ""), B3auMHOTO
BJIMSIHUSL aTOMOB M T'PYII aTOMOB
B MOJIEKYJax; a TaKkke 0T 0COOeH-
HOCTEN pealu3aliyd Pa3IU4HbIX
MEXAHU3MOB TIPOTEKAaHUS peEak-
LM

- YMETb XapaKTepU30BaTb JJIEK-
TPOHHOE CTPOEHHE aTOMOB (B OC-
HOBHOM M BO30YKIEHHOM COCTOSI-
HUM) U HOHOB XUMHYECKHX DJie-
MeHTOB | - 4 nepuonos Ilepuoau-
yeckou cuctemsl .M. Mennenee-
Ba M UX BAJIECHTHBIE BO3MOXHOCTH,
ucnones3ys mnonarus "s", "p", "d-
JJIEKTPOHHBIE" OpOUTaNIN, JHEpre-
TUYECKHE YPOBHHU; OOBSACHATH 3a-
KOHOMEpPHOCTHU WU3MEHEHUs
CBOMCTB XMMHYECKUX HJIEMEHTOB U
00pa3yeMbIX MUMHU COEIMHEHUH 10
neproJaM U rpymnmnam.

OK 02. Mcnonws3oBaTh coBpe-
MEHHBIE CpEeJICTBA IIOUCKA,
aHaJIM3a U UHTEPIIPETALIUN UH-
¢dbopmaruu 1 UHGOPMAIHOH-
HbIE€ TEXHOJIOTHH JUISl BBIIIOJI-

B o0gactm 1meHHOCTH
Hayqnoro IMO3HAHUA:

- c¢(hOpMUPOBAHHOCTh MH-
POBO33pEHUS, COOTBET-
CTBYIOILIETO COBPEMEHHO-

- YMEThb IUIAHUPOBAaTh U BBINOJ-
HATh XMMHYECKUN OKCHEPUMEHT
(mpeBpaleHusi OpraHUYecKUX Be-
LIECTB NpPU HArpeBaHMUHU, MOJIyde-
HUE OTWIEHA M M3YYEHHUE €ro




HEHHSI 337124 IpOoQecCuoHab-
HOU JIeITENbHOCTHU

My  YPOBHIO  pa3BUTHUSA
HAayKd W OOIIEeCTBEHHOM
MpPaKTUKH, OCHOBAHHOTO
Ha JUaJIore KYyJIbTYp, CIO-
COOCTBYIOIIETO  OCO3Ha-
HUIO CBOEr0 MecTa B IIO-
JUKYIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE
SI3bIKOBOM U YUTATEJIbCKON
KYyJIbTYpbl Kak CpelCcTBa
B3aUMOJICUCTBUSL ~ MEXKIY
JIObMHU U TO3HAHUS MH-
pa;

- OCO3HaHHME IEHHOCTHU
HAy4yHOU  JIEATEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISITh
MIPOCKTHYIO U HCCIE0Ba-
TENbCKYIO  JAESITENBbHOCTD
WHIUBUIYAJIbHO U B TPYII-
mne;

Osananenue YHHBep-
CAJIBHBIMH  y4eOHBIMU
NMO3HABATEJbHBIMHU JIeii-
CTBUSAIMM:

B) pabora ¢ nHpopmanu-
eil:

- BJAJeTh HaBBIKAMH IIO-
JTy4deHuss WHPOpMAIMU W3
HUCTOYHUKOB pAa3HBIX TH-
TOB, CaMOCTOSTEIILHO
OCYULIECTBIISTh MOMCK,
aHaJIN3, CHCTEMaTHU3alUI0
U HUHTEpPIpEeTalui0 UH-
dbopmaru Pa3IMYHBIX
BUJIOB U (GOpPM TMpeCTaB-
JICHUS;

- CO3/1aBaTh TEKCTHI B pa3-
JUYHBIX (popmarax c yde-
TOM Ha3HaueHus HHPOp-
MaIlMU ¥ UEJIEBOU ayJIUTO-
pHUH, BBIOMpasl ONTHUMAalb-
Hyl0 (GopMy mpelcTaBie-
HUS U BU3yaJIW3alluu;

- OIIGHUBATh JIOCTOBEP-
HOCTb, JIETUTUMHOCTh WH-
dbopmari, €€ COOTBET-
CTBUE TMPABOBBIM U MO-
PaTbHO-3TUYECKUM  HOP-
Mawm;

- HCIIOJIb30BaTh CpPEJCTBA
WH(OPMALIMOHHBIX U KOM-
MYHUKAIIHOHHBIX  TEXHO-
JIOTUA B PEIIEHUH KOTHU-

CBOWCTB, Ka4eCTBEHHBIE PEAKIIUU
Ha aJbAeTuibl, KpaxMmal, YKCycC-
HYIO KHUCJOTY; AeHaTypauus Oe-
KOB IpU HAarpeBaHHHU, IIBETHbBIE pe-
aKIuu OENIKOB; TPOBOIMTH pPEak-
U MOHHOTO OOMEHa, OIpenessaTh
Cpeay BOIHBIX PpacTBOPOB, Kaue-
CTBEHHBIE peakUuu Ha cyibdar-,
KapOOHAT- M XJIOPUJI-aHUOHBI, Ha
KaTHOH aMMOHUS; peuiath JKcIie-
pPUMEHTAIbHBIE 33aJaud 10 TeMaM
"Merambl" u "Hemeramibr") B co-
OTBETCTBHUHU C MPABUIAMH TEXHHUKHU
0e30IacHOCTH TIPU OOpaIEHUU C
BEUIeECTBAMM U JaO0OpaTOPHBIM
o0opy/noBaHUEM;  TPEICTaBIAThH
pe3yabTaThl XUMHUYECKOTO HKCIIe-
puMeHTa B (hopme 3amucu ypaBHe-
HUM COOTBETCTBYIOLUX PEAKIUN U
dbopMynupoBaTh BHIBOJBI HA OCHO-
BE 3TUX PE3yJIbTATOB;

- yMeThb aHaJU3UpOBAaTh XHMHYE-
CKYI0 MH(POPMAIUIO, TOTYyIacMYyIO
U3 Pa3HbIX HCTOYHHKOB (CpEICTB
MaccoBoil uHdpopmanuu, cets Mu-
TEPHET U JIPYyTHE);

- BJIAJIETh OCHOBHBIMH METOJAMHU
HAYYHOTO TIO3HAHHWS BEUIECTB H
XUMUYECKHUX SIBJICHHH (HaOmr0/1e-
HHUE, W3MEpPEeHHE, OJKCIIEPHUMEHT,
MOJIETTUPOBAHUE);

- YMETh TPOBOJUTH PACUYETHI IIO
XUMHYECKUM (opMmyrnaM U ypas-
HEHUSM XUMHUYECKHX PEaKIui ¢
UCTIONIb30BaHUEM (PH3UYECKHX Be-
JMYUH, XapaKTePH3YIOMINX BeIle-
CTBa C KOJMYECTBEHHOW CTOPOHBI:
Maccel, oObemMa (HOpMaJbHbBIE
yCIIOBUS) Ta30B, KOJMYECTBA Be-
IIECTBA; UCIOJIB30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIJIsl IPUHSATHUS
pelIeHnid B KOHKPETHBIX JKU3HCH-
HBIX CHUTYallUsIX, CBS3aHHBIX C Be-
MECTBAMH U UX IPUMCHECHHEM;

- YMETh CaMOCTOSITENILHO IIJIaHH-
pOBaTh W MPOBOJHUTH XHUMHUYCCKUN
IKCHEPUMEHT (MOJIy4YeHUEe U H3y-
YCHHE CBOWCTB HEOPTAHHYCCKHUX U
OpTaHMYECKUX  BEIIECTB, Kaue-
CTBCHHBIC pPEaKIUU YTIEBOJIOPO-
JIOB PA3JIMYHBIX KJIACCOB M KUCIO-
pPOICOACPKAMMX  OPraHHYECKUX
BEIIIECTB, pEIICHUE HSKCIEePHUMEH-
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TUBHBIX, KOMMYHHUKATHB-
HBIX W OpraHW3aIMOHHBIX
3alad ¢ COOJI0JICHUEM
TpeOOBAaHUN IPrOHOMHUKH,
TEeXHHMKA  0e30MIacHOCTH,
TMTHMEHBI, pecypcochepe-
JKCHHSI, TIPABOBBIX M OITH-
YeCKMX HOpPM, HOPM HH-
dbopMarmoHHoi Oe3omac-
HOCTH,

- BJIQJICTh HABBIKAMHU pac-
[MO3HABAHUS U  3allUTHI
uHpopmanuu, uHPOpPMa-
LHOHHOK  0€30MacHOCTH
JUYHOCTH;

TaJTBHBIX 33124 IO PACTIO3HABAHUIO
HEOPTaHWYECKUX W OPraHUYECKUX
BEIIIECTB) C COOJIIOJICHUEM IPaBHII
0e30macHOTO OOpalleHust ¢ Bellle-
CTBaMU W JabOpaTOpHBEIM 000pY-
JoBaHUEM, (HOPMYJIUPOBATh LETU
WCCIICJIOBAHMSI, TPEIOCTaBISATh B
pasnmuuHOil  opMe  Pe3yNIbTAThI
OKCIIEPUMEHTa, AHATU3UPOBATH U
OIICHUBATDH X JTOCTOBEPHOCT;
-yMETh  OCYIIECTBJISATH  IIEJICHA-
MPABJICHHBIM TOUCK XHUMHUYECKOU
uH(pOpMaIIUU B Pa3IUIHBIX UCTOY-
HUKax (Hay4yHas U ydeOHOHay4dHas
auTEparypa, CpeAcTBa MacCOBOM
uHdopmanuu, cerb HMHTepHET M
JIpyrue), KpUTHUYECKH aHaJIU3UpO-
BaTh XHMMHUYECKYI0 HH(OpMAIHIO,
nepepabaTbiBaTh €€ W HCIOJIB30-
BaTh B COOTBETCTBHHM C IIOCTaB-
JICHHOW y4eOHOU 3a1aveii;

- BIIaJICTh CHUCTEMOM 3HAHHU O Me-
TOJIaX HAyYHOTO ITO3HAHUS SIBJIC-
HUW TPUPOABI, HCIOIB3YEMBIX B
€CTECTBCHHBIX HAayKaX W YMCHWSI-
MU TPUMCHITh ITH 3HAHUS TPU
JKCIIEPUMECHTAIBHOM  HMCCIIC/IOBA-
HUW BCIICCTB M JUIS OOBSICHECHHS
XHMHYECKHUX SIBJICHUM, HMMEIOIINX
MECTO B MPUPOAE MPAKTUYECKOMN
JIEATETLHOCTH YeJIOBEKa W B IIO-
BCEIHECBHOM >KU3HM;

OK 04. Db dexTruBHO B3auMO-
JIeicTBOBATh U pabOTaTh B
KOJUICKTHBE W KOMaH/IC

- TOTOBHOCTh K cCamopas-
BUTHIO, CaMOCTOSITENbHO-
CTH M CaMOOIIPEIETICHHIO;
-OBJIa/ICHUE HaBbIKaMU
yueOHo-
UCCIIEI0BATEIbCKON, TpO-
€KTHOM MU COIMaJIbHOU Je-
ATEIHLHOCTH;

OBiagenue YHUBeEp-
CAJIbHBIMH KOMMYHHKA-
THBHBIMH J1€HICTBUSIMU:
0) coBMecTHasi JieATe/Ib-
HOCTh:

- TIOHWMATh W HCIIOJIB30-
BaTh IMPEUMYIIECTBA KO-
MaHJIHOW ¥ WHIUBUIYaITb-
HOU paboThI;

- TPUHUMATH TEIH COB-

- YMeThb IUIAHUPOBATh W BBITOJ-
HATh XUMHUYECKUH OSKCIIEPUMEHT
(mpeBpallieHusi OpraHUYECKUX Be-
HIECTB MPU HArpeBaHWH, MOIyye-
HUE OTWJEHA W WU3y4YEeHUE €ro
CBOMCTB, Ka4€CTBEHHBIE pEAKIINHU
Ha aJIbJIETUIbI, KpaxMmas, YKCYC-
HYIO KHUCJIOTY; JIeHaTypaius Oen-
KOB TIPH HAarpeBaHWH, IIBETHBIE pe-
akuuu OeNKOB; MPOBOIHUTH peak-
[[UU MOHHOTO OOMEHa, OIpenesaTh
Cpeny BOJHBIX PacTBOPOB, Kade-
CTBEHHBIC peaknuu Ha cynbdar-,
KapOOHaT- M XJIOpUI-aHUOHBI, Ha
KaTHOH aMMOHWUS; peliath JKCIie-
pUMEHTANIbHBIE 3aJla4d 10 TeMaM
"Mertauel" u "Hemetamisl") B co-
OTBETCTBHH C MPaBUIAMH TEXHHKHU

MECTHOH ACATCIIBHOCTH, 0e30IMacHOCTH npu O6paI_I_IeHI/II/I C
OpTraHHU30BBIBATE M KOOp- | BEHIECTBAMU U J'Ia60paTOpHBIM
JAUHUPOBATH JENUCTBUA I10 O60py210BaHI/ICM; MpCACTABJIATH
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€¢ JOCTIDKCHHIO: COCTaB-
JATh IJIaH ACHCTBHI, pac-
MPEACNATh POJIU C YUETOM
MHEHHMH YYaCTHHKOB 00-
CYXKJIaTb pe3yJbTaThl COB-
MECTHOM paboTHI;

- KOOPJIMHUPOBATh U BBI-
MOJIHATE PaboTy B ycCIo-
BUSIX PEATBHOTO, BHUPTY-
aTbHOTO W KOMOWHHPO-
BaHHOI'O B3aMMOJCHCTBHS;
- OCYIIECTBIISATH MO3UTHB-
HOE CTpaTeruyeckoe mose-
JICHWE B Pa3JIMYHBIX CHUTY-
alusx, IPOSBISITH TBOpUE-
CTBO U  BOOOpakeHHE,
OBITH HHUIIHATHBHEIM
OBJajgeHnune YHHUBep-
CAJIbHBIMH  PeryJisiTHUB-
HBIMH JeHCTBUSAMU:

r) npuHATHE ceds U Apy-
TUX JIIOJEN:

- TpPUHUMATh MOTHUBBI H
apryMeHTHI IPYTUX JIoAen
MIpU aHaJIM3€ PE3YJIbTaTOB
JIeSITCIIbHOCTH;

- MpU3HABaTh CBOE IIPABO
Y IPABO APYIUX JOJAEH HA
OIIINOKH;

- pa3BHUBaTh CIIOCOOHOCTH
MMOHUMATh MHUP C MO3ULIUU
JIPYToro 4eoBeKa,

pe3yNbTaThl XUMHUYECKOTO JKCIIe-
puMeHTa B (popMe 3amucu ypaBHe-
HUM COOTBETCTBYIOLUX PEAKLUN U
(GbOopMyIMpPOBaTh BBIBOJBI HA OCHO-
BE ITHX PE3yJIbTATOB;

-yMeTb CaMOCTOSTEJIbHO IUIAHUPO-
BaTh M TIPOBOJUTH XUMHUYCCKUI
AKCTIICPUMEHT (TIOJlyYeHHE W U3Y-
YCHHE CBOWCTB HEOPTAHMYECKUX U
OpraHWYECKUX  BEIIECTB, Kadye-
CTBEHHBIC DEAKIIMH YTIEBOJIOPO-
JIOB Pa3JIMYHBIX KJIACCOB W KHUCIIO-
poICoAepKAIUX  OPraHUYECKUX
BEIIIECTB, pEIIEHHUE SKCIEPUMEH-
TaJTBHBIX 33/1a4 IO PACTIO3HABAHUIO
HEOPTraHWYECKUX W OPraHUYECKUX
BEII[ECTB) C COOJIIOJICHUEM TIPaBUII
0e30macHOTro OOpalleHusT ¢ Bellle-
CTBaMH M Ja0OpaTOPHBIM 000pY-
noBaHHEM, (HOPMYJIHUPOBATH LIETU
UCCJICJIOBAHMSI, TPEIOCTABISATh B
pa3nuuHoOil  (opme  pe3ynbTaThl
IKCIIEPUMCHTA, AHAIU3UPOBATH U
OIICHUBATDH UX JTOCTOBEPHOCTb;

OK 07. CopneiicTBoBaTh COXpa-
HEHHIO OKPY>KaIOIIEeH cpeibl,
pecypcocOepekeHHIo, IPUMe-
HATh 3HaHUS 00 U3MEHEHUU
KITMMata, MPUHIUIBI OePeKITH-
BOT'0 NTPOU3BOACTBA, 3 dek-
THUBHO JICHICTBOBATh B YPE3BbI-
YalHBIX CUTYaLUsAX

B o0aactu 3Ko00rHYe-
CKOIr'0 BOCIIUTAHHA:

- cOpMHPOBAHHOCThH KO-
JIOTUYECKOU KYJIbTYpHI,
MOHUMAaHWE BIIMSHUS CO-
AAJTbHO-3KOHOMHYECKUX
MPOIIECCOB Ha COCTOSIHUE
MIPUPOAHON U COLMAIBHOU
cpenbl, OCO3HAaHHUE TJIO-
0ampHOrO XapakTepa JKO-
JIOTHYECKHX TPpooIieM;

- TJJAaHUPOBAaHUE H OCY-
LIECTBIICHUE JICMCTBUM B
OKpyXarolen cpeae Ha

OCHOBE 3HaHHUSI Ieliei
YCTOMYHBOTO pa3sBUTUA
YeJIOBEUECTRA;

aKTHUBHOE HENpUATHE IEH-
CTBUH, NPUHOCALINX BpEN
OKpYXaroIlei cpese;

- YMEHHUE NPOTHO3UPOBATh

- chopMupoOBaTH IPEICTABICHUS: O
XUMHUYECKOM COCTaBJISIOIIEH ecTe-
CTBEHHOHAY4YHOW KapTUHBI MUDA,
POJIM XMMUH B MO3HAHUM SIBJICHUM
PUPOJBI, B (HOPMUPOBAHUH MBIIII-
JEHUSI U KYJIbTYpPbl JUYHOCTH, €€
(GYHKIIMOHATBHOM ~ TPAaMOTHOCTH,
HEOOXOUMOMN ISl pelIeHUs MpaK-
TUYECKNX 3aJad M DKOJIOTHYECKH
000CHOBAHHOI'O OTHOIIIEHHS K CBO-
€My 3JI0POBBIO M IPUPOJHOM Cpe-
ne;

- yMeTh COOMIOJaTh MpaBUiIa DKO-
JIOTUYECKH TEJIECO00Pa3HOTO T0-
BEJICHUS B OBITY W TPYAOBOH Jesi-
TEJIBHOCTH B IEJSIX COXPaHECHUS
CBOEr0 3J0POBb U OKpYKaroLIeun

MIPUPOJTHOM  CpEelbl;  YUUTHIBATh
OIIaCHOCTH BO3JICUCTBUS HA JKUBBIC
OpraHu3Mbl  OINpPEJECICHHBIX Be-

mECCTB, MIOHKMMAasA CMBICJI ITOKa3aTc-
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HEeOJIaronpusITHbIE HKOJIO-
THYECKHE MMOCJIEICTBUSA
NPEANPUHUMAEMBIX  JEH-
CTBHH, MpeI0TBpaIaTh
HX;

- pacHIMpeHue OmbITa Jes-
TEIBHOCTH JKOJOTHUECKOM

HaIpaBJICHHOCTH;
- OBJIQJICHHE HaBBIKAMU
y4eOHO-

HCCIIEIOBATEIILCKOM, TPO-
€KTHOM M COLIMAJIbHOH Je-
SITEJILHOCTH,

751 IPENEIbHOM JOIYCTUMOM KOH-
LEHTpaLyu;

- yMeTh NPOTHO3UPOBATh, AHAIIH-
3UpOBATh U OLEHUBATH C MO3UIMUI
IKOJIOTHYECKON 0€30macHOCTH TO-
CIIEeCTBUSL OBITOBOM M IMPOU3BOJI-
CTBCHHOM JIEATEIILHOCTH YCIOBEKA,
CBSI3aHHOM C mepepaboTKON Be-
LIECTB; UCIIOJIb30BaTh MOJYYECHHBIE
3HAHUS JJI OPUHATUS TPAMOTHBIX
penieHuid mpobJIeM B CHTYaIHsX,
CBSA3aHHBIX C XUMHUEH;

- yMEThb OCO3HAaBaTh ONACHOCTH
BO3JICUCTBUS HAa >KMBBIE OPTraHM3-
MBI OIPEIEIECHHbIX BEUIECTB, IO-
HUMas CMBICI IIOKa3arens Ipe-
JIETbHOW JTONYCTUMOW KOHUEHTpa-
UMW, U MOACHATh Ha IpUMEpax
CrocoObl YMEHBIIICHUSI U TPEA0T-
BpalleHUs] UX BPEIHOIO BO3JCH-
CTBHSI HA OPTAHU3M YEJIOBEKA.

[1K 2.1. BINOJHATH NPOEKTH-
pOBaHUE TEXHOJIOTUUECKUX
MIPOLIECCOB MPOU3BOJICTBA
CBAPHBIX COEMHEHMI C 3a]1aH-
HBIMH CBOHCTBaMH.

OBJajgenune YHHBep-
CAJILHBIMH  y4eOHBIMU
MO3HABATEJILHBIMU JI€li-
CTBUSIMH:

a) 0a30BBIC JIOTHYECKUE
JIEUCTBUSL:
CaMOCTOSITENILHO  (opMy-
JUPOBATh U AKTYyaJIU3HPO-
BaTh MpoOyieMy, paccmart-
pUBaTh €€ BCECTOPOHHE;
yCTaHaBIIMBATh cyle-
CTBEHHBI TPU3HAK WU
OCHOBaHHUs [UISI CpaBHe-
HUS, KiIaccu(UKAIUU W
00001IeHHS;

06) 0a3oBBIC uCCIEIOBaA-
TeJIbCKUE ICUCTBUS:
BJIQJICTh HAaBBIKAMH Yy4eO-
HO-HCCIIEIOBATeNIbCKON U
MPOEKTHON JI€SITEIBbHOCTH,
HaBBIKAMHU  pa3pelieHus
mpo0byieM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSI-
TEIHbHOMY TIOUCKY METO-
JIOB pEIICHUS TpaKTHIe-
CKHX 3aJla4, TMPUMEHEHUIO
pa3IMYHBIX METOJIOB IIO-
3HaHusA;, (OPMHUPOBAHUE
HAyYHOTO THUIA MBIIIe-
HUS, BIAJCHHE HAYYHOU
TEPMHUHOJIOTHEHN,  KJHOYe-
BBIMH TIOHATUSIMH U METO-

- BJIAJIETh CUCTEMON XHMHUYECKHUX
3HaHUH, KOTOpas BKIOYaeT: (ak-
TOJIOTUYECKUE CBEJIEHUS O CBOM-
CTBax, COCTaBe, MOJYyUYCHUH U O€3-
ONaCHOM HCIOJIb30BAaHUU MeETall-
JIOB W CIUIaBOB B IIPAKTUYECKOHN
JeATEIbHOCTH YEJIOBEKA;

- yMeThb cOOJI0JaTh MpaBUila KO-
JIOTMYECKH 11eJ1eco00pa3Horo Imo-
BEJICHUs B TPYIOBOU JEATEIBHO-
CTU B LENAX COXPaHEHUS CBOETO
37I0pOBbSI M OKPYXKAIOIIEW IpHU-
POIHOM Cpenbl; YYUTHIBATH OIAC-
HOCTb BO3JICUCTBUS HAa JKHUBBIE Op-
TaHU3MBI OIIPEICIICHHBIX BEIIECTB,
IIOHUMAsl CMBICI IIOKa3aTens Ipe-
JIETIbHOW JTONYCTUMOW KOHLEHTpA-
1M,

- chopMUpOBaTh TPEACTABICHUS: O
XUMHUYECKOM COCTaBIAIOIIEH ecTe-
CTBEHHOHAY4YHOH KapTHHBI MHUPa, PO-
JIM XUMHUHM B MO3HAHUHU SIBICHUH npu-
PoOabl, B q)OpMI/IpOBaHI/II/I MBIIIJICHUA U
KYJIBTYPbl JINYHOCTH, €€ (YHKIHO-
HAJILHOH IPaMOTHOCTH, HEOOXOAUMON
IJ1d peIICHUSA MPaKTHYCCKUX 3adad U
JKOJIOTMYECKH O0OCHOBAHHOI'O OTHO-
oieHUusA K CBOCEMY 310pOBbIO U IIPHU-
poAHOM cpene;

- YMETh AHAIM3UPOBATH XUMHUYE-
CKYyI0 HMH(pOpMAIHIO, MOTYyYaeMyIo
W3 pPa3HBIX UCTOYHUKOB (CPEICTB
maccoBoi nHpopmaruu, cetb MH-
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JlaMu;

B) pabora ¢ uHpOpMaIu-
€d: BJIAJETb HABBIKAMH
nosiyueHus: uHpoOpManuu
U3 HCTOYHHUKOB Pa3HbIX
TUIIOB,  CaMOCTOSITEIILHO
OCYIIECTBIISITh MOUCK,
aHaJIU3, CHUCTEMaTH3aIUI0
W HUHTEpIpEeTalui0 UH-
dbopmaruu pa3IMyYHBIX
BUZOB U (OpM MpPEICTaB-
JICHUSL.

TEPHET U APYTHUE)
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2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOMN JUCHUILJIAHBI
2.1. O0bem 001Ie00pa3oBaTeIbHON TUCHMIIJIMHBI U BUABI y4eOHO# padoThl

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHNE PACCPENOTOUEHO 0 pa3iesiamMm

Bun yueOHo# padoThI O0bem yacoB

O06Bem 00pa3oBaTeILHON MPOrPAMMBI TUCITATITUHBI 148
B TOM YHUCJIE:

TEOPETUUYECKHE 3aHITH 86

IIPAKTUYECKHUE 3aHITHSI 48
[TpodeccnoHabHO - OPUEHTUPOBAHHOE COJICPIKAHHIE 42
B TOM YHCIIE:

TEOPETUUECKHUE 3aAHATUS 8

MIPAKTUYECKHE 3aHITHSI 22

71ab0paTOPHEIC 3aHATHS 12
Koncynbsranuun 8
ITpomexyTouHas arrectanus B GopMe dK3aMeHa 6

15



2.2. TemaTH4yecKH NJIAH U COJepP:KaHUEe JUCHTUNINHBI

dopmupyembie 00-

Conepxanue yaeOHOTro Marepraia (OCHOBHOE U PO ECCHOHATBHO- O6beM | mue u npodeccuo-
HaumeHnoBaHue pa3zienoB U TeM
OpPUEHTHPOBAHHOE), 1a00PaTOPHBIE U MPAKTUUECKUE 3aHITUS 4acoB HaJIbHbIE KOMIIE-
TEHIMU
1 2 3 4
Paznen 1. OcHOBBI CTPOEHHS BellleCTBA 10 (-/2) OK 01
Tema 1.1. Ctpoenne atToM0OB xuMu- | OCHOBHOE COJIepKaHUe 8
YECKMX DJIEMEHTOB U nIpuposa Xu- | Teopernueckoe o0yueHune 6
MHYECKOU CBS3U CoBpemeHHast MOJIENIb CTPOEHUS aToMa. DJIEKTPOHHAsi KOH(PUrypanus aToma. 6
Knaccudukaryss XaMUYECKHX JIEMEHTOB (s-, P-, d-2eMeHTbl). BaneHTHbIe
AIIEKTPOHBI. BalleHTHOCTH. DIEKTPOHHAS MPUPO/Ia XUMUIECKOH CBS3H. DJIeK-
TpooTpHLaTesibHOCTh. KoBaneHTHast cBs3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI
o0Opa3oBaHus (OOMEHHBIN U IOHOPHO-aKLENTOPHBIN). MoHHas cBs3b. MeTainu-
yeckas CBsA3b. BosopoHas cBa3b. MeXXMOIEKYIIpHbIE B3aUMOAEHCTBHSL.
N3oTomnbl, 0CHOBHOE M BO30YXJIEHHOE COCTOSTHUE aTOMa, THOPHUIU3AIUs aTOM-
HBIX OpOHuTasei.
IIpakTHyecKue 3aHATHS 2
IIpakTnyeckoe 3ansiTue Ne 1 Perienne npakTHuecKux 3aJJaHUi Ha COCTaBJIe- 2
HUE 3JIEKTPOHHO-TpapuuecKkux GopMys1 3JIeMEHTOB 1-4 meprosoB.
Pemenue 3aanuii Ha UCIIOIB30BaHUE XUMUYECKOM CUMBOJIMKY M HAa3BaHUI co-
eIMHEHHI TT0 HOMEHKJIAType MEXITYHAPOTHOTO COI03a TEOPETUUECKON U MPH-
KJIaIHOM XMMUU U TPUBUAIBHBIX Ha3BaHHUM 11 COCTABICHHSI XUMUYECKHX (Pop-
MYJI IBYXaTOMHBIX COeIMHEHH (OKCUIOB, CYIb(OUIOB, THAPUAOB U T.I1.) U IPY-
I'MX HEOPraHUMYECKHX COEAMHEHHH OTENIbHBIX KJIACCOB.
Tema 1.2. ITepnonnuecknii 3akoH 1 | OCHOBHOE CO/IepPKAHHE 2 OK 01
tabimna JI.M. Menzeneesa IIpakTHYecKue 3aHATHSA 2 OKO02




IIpakTyeckoe 3ansaTue Ne 2 [lepnonnueckas cucTeMa XUMHUYECKHUX DJIEMEH-
toB JI.1. MenaeneeBa. ®usnueckuit cMmbich [lepuoanueckoro 3akona [I.1.
MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX 3JIEMEHTOB,
00pa3yeMbIX UMHU MTPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHH-
€M XMMHYECKOTro 3jieMeHTa B [lepuoanueckoit cucreme. MUpoBO33pEHUECKOE U

Hay4yHoe 3HaueHue I[lepuoaunueckoro 3akona [{.M. Menneneea. [Iporuossr JI. 1.

MenneneeBa. OTKPBITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.

Pewenue npaxmuxo-opueHmuposanHvlx meopemudeckux 3a0aHull Ha xapakme-
Ppu3ayuro Xumuieckux snemenmos « Memannuueckue / Hememaniuieckue c80ui-
Ccmea, 31eKmpoompuyameNbHOCMb U CPOOCME0 K IJIeKMPOHY XUMUUECKUX dJle-
MEHMO6 8 COOMBEMCMBUE C UX DJIEKMPOHHLIM CMPOEHUEM U NOJOICEHUEM 6 ne-
puooudeckotl cucmeme xumudeckux snemenmos /[.U. Menoeneesa

K 2.1

Pa3nes 2. Xumnueckue peakium

16

Tema 2.1. Tunbl XUMHUYECKUX pe-
aKIuin

OcCHOBHOe co/Iep:KaHue

10

TeopeTuquKoe oﬁyt{elme

KJ'IaCCI/I(l)I/IKaI_[I/IH X THUIIBI XUMHUYCCKHUX peaKI_[I/Iﬁ C Y4aCTUECM HCOPIraHUYCCKHUX
BemrecTB. KonndecTBeHHBIC OTHOIICHHS B XMMUH. OCHOBHBIC KOJINYECTBCHHBIC
3dKOHBI B XUMHHU U PpACYCTHI 110 YPABHCHUAM XUMHUYCCKUX peaKuHﬁ. Mob Kak
CANMHNIa KOJINYECCTBA BEUICCTBA. MOJ'I?IpHafl Macca. 3aKOHBI COXpPAaHCHUSA MACChI
H DOHCPI'UH. 3akoH ABora):[po. MOH}IpHHﬁ 00beM Ta30B. OTHOCUTEIbHAS TLIOT-
HOCTB I'a30B.

Peaknun KOMHHCKCOO6p330BaHI/I${ C Y4aCTUECM HCOPIraHNYCCKUX BCUICCTB (Ha
MNPpUMEPEC TMAPOKCOKOMIIJICKCOB TMHKA U aJ'IIOMI/IHI/Ifl).

HpaKTuquKue 3aAHATHSA

o

IIpakTyeckoe 3anaTue Ne 3 CocraBiieHue ypaBHEHUI peakLUii COEUHEHMS,
pasnoXKeHus, 3aMeleHns, 0OOMEeHa. Y paBHEHUsI peaKIuii TOPEHHs, HOHHOTO 00-
MEHa, OKUCIIEHUSA-BOCCTAHOBJICHNUS.

Pacder KoIMUeCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB pe-
aKkIMU. Pacyer KOIMUECTBEHHBIX XapaKTEPUCTUK MIPOAYKTA PEAKILIMU COEqHE-
HUS, €CJIM OJTHO U3 BEILIECTB IaHO B U30BITKE W/WJIM COAEPKUT MpuMecH. Pacuer
MaccoBOW MM 00BEMHOM JI0IH BBIX0/1a POIYKTa PEAKIIUU COEAMHEHUS OT T€O-
peTHYECKH BO3MOKHOr0. PacueT 00beMHBIX OTHOIIEHHH ra3oB. Pacuer macchl
(0O6beM, KOIMYECTBO BEIIECTBA) MPOYKTA PEAKIIUH, €CIIM OJTHO U3 BEIIECTB Ja-
HO B BUJIE pacTBOpPA C ONMPEICICHHON MacCOBOM JI0JIEH PAaCTBOPEHHOIO BENIE-
CTBA.

OK 01




IIpakTyeckoe 3ansaTHe Ne 4 YpaBHEHUsI OKUCIIEHU-BOCCTaHOBIEHUS. CTe-
HeHb OKucieHUs. OKUCIUTENb U BOCCTAaHOBUTENb. OKUCIUTEIbHOBOCCTAHOBU-
TEJbHBIE PEAKLIMH B IPUPOJIE, IPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEAEITEIb-
HOCTH OpraHu3mMoB. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN ITOTECHIIUA CPE/IBL.
CocraBieHne U ypaBHUBAHUE OKHCIUTEIIbHOBOCCTAHOBUTENIBHBIX PEAKIUI Me-
TOJIOM JIEKTPOHHOI0 OanaHca. TUUYHbBIE HEOPraHMYECKUE OKUCIUTENN U BOC-
CTAaHOBUTEIHU. DIEKTPOJIU3 PACTBOPOB U PACILIABOB COJIEH.

Tema 2.2. DnexkTpoauTuyueckas
JUCCOLIMAIMS M HOHHBIA 00MeH

OCHOBHOe co/Iep:KaHue

TeopeaneCRoe oﬁyqelme

(o]

Teopus snexkTponuTudeckoit qucconuanuu. Peakiuu nonnoro oomena. Co-
CTaBJICHHUE PEAKIMIl HOHHOTO OOMEHA ITyTEM COCTaBJIEHHUS MX IOJIHBIX U COKpa-
IIEHHBIX MOHHBIX YPaBHEHUH.

I'maponus coneii. 3HaueHUE TUAPOIIN3A B OMOJIOTHYECKUX 0OMEHHBIX IpoIiec-
cax. [IpumeHeHue ruiposan3a B IPOMBIILIEHHOCTH.

OK 01

Pa3nes 3. CTpoeHue ¥ CBOICTBA HEOPraHMYeCKHUX BellleCTB

32 (4/8)

Tewma 3.1. Knaccudukamus, HoOMeH-
KJIaTypa U CTPOCHHE HEOpPTaHUue-
CKHX BEIIECTB

OcCHOBHOe co/Iep:KaHue

10

Teoperuyeckoe o0yueHue

6

[IpenMer HeopraHndeckor XuMHUH. B3auMOCBSI3b HEOPraHUYECKUX BEIIECTB.
Knaccugukanus Heopranndeckux BemiecTs. I[IpocTblie u ClloKHbIE BEIECTBa.
OcCHOBHBIE KJIaCChI CJIOKHBIX BEILECTB (OKCHU/IbI, THIPOKCHIbI, KUCIIOTBI, COJIH).
HomeHnkiiaTypa v Ha3BaHUE HEOPraHUYECKUX BEILECTB UCXOMs U3 UX XUMUYE-
CKOM (pOpMYJIBI UM COCTABJIEHUE XUMHUECKON (POPMYJIIbl UCXOS U3 HAa3BaHUSA
BEILECTBA 10 MEXAYHAPOJAHOU UJIU TPUBUAIBHOU HOMEHKIIATYPE.
MexmMonexynspHable B3aumozaecTeus. KpucrannoruapaTsl. Arperatsele co-
cTosiHUA BemecTBa. Kpucrannuueckue u amopdHsle BeniecTa. TUIbI KpUCTa-
JMYECKHUX PelIeTOK (aTOMHasl, MOHHASI, MOJIEKYJISIpHAs, MeTaJuIMuecKas). 3aBU-
CHUMOCTb (PU3MUYECKUX CBOWCTB BEIIECTBA OT THUMA KPUCTAUINYECKOHN pEeIeTKH.
[TprunHB MHOTOOOpa3usl BEIIECTB.

CoBpeMeHHBIE NPEJICTaBIEHUS O CTPOSHUH TBEPJIBIX, XKUAKUX U ra3000pa3HbIX
BelecTB. JKnukue KpucTaybl.

6

IIpakTHYecKkHe 3aHATHA

SN

IpakTuyeckoe 3anaTue Ne S Pemenne 3a1ad Ha pacdeT MacCcoBOM 701 (Mac-
CBbI) XMMHYECKOTO dJIeMEHTa (COeTMHEHUs) B MOJIeKye (cMecH). Pemenue
MPaKTUYECKHUX 3aJIaHUH 110 KJIacCU(DHUKAIMN, HOMEHKIIATYpe U XUMUYCCKUM
dbopMynaM HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB (HA3bIBATh U COCTAB-

N

OK 01
OK 02
IIK 2.1




JSTh HOPMYJIBI XMMUYECKHUX BEIECTB, ONPENENATh NPUHAIISKHOCTh K KJIAcCy).

IIpakTudeckoe 3anaTue Ne 6 Mcmounuku xumuyeckou ungopmayuu (HayuHas
U yueOHO-HaAYUHAs Tumepamypa, cpeocmea mMaccosol uHgopmayuu, cemov M-
mepHem u opyeue). [louck ungopmayuu no Hazeanusm, uoenmupukamopam,
CMPYKMYPHBIM POpMYAAM.

Tema 3.2. PU3UKO-XUMHUUYECKUE
CBOMCTBA HEOPraHUYECKUX Be-
[IECTB

OCHOBHOe co/Iep:KaHue

16

TeopeaneCRoe oﬁy'{elme

10

Memannwt. Obwue gusuueckue u xumuuecxkue ceovicmsa memannos. Cnocodowol
noaydenus. 3HaveHue Memanios u HeMemaiios 8 NPUPoOe U HCUIHeOeAMenbHO-
cmu wenosexa u opeanusmos. Kopposus memannos: euovl koppo3zuu, cnocooul
3auumol Memanilos om Koppouu.

Hemeramnbl. O6mue ¢puznueckre 1 XMMUYECKHE CBOMCTBA HEMETAILTOB. TH-
nugHble cBoiicTBa MeTayioB Y- YII rpymm. Knaccudukaiius 1 HOMEHKIaTypa
coeMHEeHUI HeMeTaioB. KpyroBopoThsl OMOTreHHBIX 3JIEMEHTOB B IIPUPOJIE.

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPIraHMYECKHX BEIECTB (OKCHJIOB,
T'HJIPOKCHUJIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
IPOCTHIX BEIIECTB, BOJAOPOAHBIX CO€AMHEHHH, BBICIIMX OKCUAO0B U TUIPOKCHU-
JIOB.

IIpakTHYecKkHne 3aHATHA

N

IIpakTuyeckoe 3ansaTue Ne / CocraBiieHue ypaBHEHUN XUMUYECKUX PEAKIUI
C Y4aCTHEM IIPOCTBIX U CJIOKHBIX HEOPIraHUUYECKUX BEILECTB: OKCUI0B METAJI-
JIOB, HEMETAJIJIOB U aM()OTEPHBIX AIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBA-
HUI 1 aMQOTEPHBIX THAPOKCHUIOB, HEOPTaHMUYECKUX COJIeH, XapaKTepU3yIOIUX
MX CBOMCTBA.

Pewenue npaxmuko-opuenmuposanHulx meopemuieckux 3a0anuli Ha c8olcmed
U NOJyYeHUe HeOP2aHU4eCKUxX 6eujecms.

o

JlabopaTopHble 3aHATHS

N

Jlabopamopuasa paooma Ne 1 «Ceoiicmea memannoe u HemMemanioey.
Hccneoosanue ghuzuueckux u XuMudeckux cOUCME Memaios i HemMemaios.
Pewenue skcnepumenmanbHulx 3a0a4 no c80UCMEAM XUMUUECKUM CEOLCNEAM
Memainios u HeMemaiios, N0 pacno3HABAHUIO U NOTYYEHUIO COeOUHEHUT Me-
MAio08 U HeMemaos.

OK 01
OK 02
IIK 2.1

Tema 3.3. IIpousBoacTBo Heopra-
HUYECKHX BEUIECTB. 3HAUCHHUE U
IpUMEHEHHE B ObITY U Ha MPOU3-

OcHoBHOE coaepKaHue

(o3}

Teopernyeckoe o0yueHue

o

O6H_[I/Ie IMPCACTABJICHUA O MTPOMBIINIJICHHBIX crocobax MOJIYYCHHA XUMHNYCCKUX

OK 01
OK 02




BOACTBEC

BEILECTB (Ha MpUMEpPE MPOU3BOJICTBA AMMHAKA, CEPHON KHUCIIOTHI).

UYepnas u uBeTHas Metautyprus. [IpakTuueckoe npuMeHeHHe 3IIEKTPOIu3a AJis
MOJIYYEHUS HICJIOYHBIX, IETOYHO3EMENIbHBIX METAIIOB U allfoMUHUS. CTEKJIO U
CHJIMKaTHas MPOMBIIIIEHHOCTh. [Ipo6iieMa 0TX0/10B ¥ TOOOYHBIX MPOJTYKTOB.

HpaKTuquRne 3aHATHSA

Ilpakmuueckoe 3auamue Ne 8 Peuienue npakmuko-opueHmupo8anHvix 3a0a-
HULL 0 POJIU HEOP2AHUYECKOU XUMUU 8 PA3SUMUU MEOUYUHDL, CO30AHUL HOBbIX
mMamepuanos (6 cmpoumenbcmee u Op. OMpPacisnx NPOMbIULIEHHOCMUL), HOBbIX
UCTOYHUKOB dHepeUU (albmepHamueHble UCMOYHUKU SHEPSUl) 8 peuleHUU npo-
OJ1eM 9KOJI02UHECKOll, SHepeemu4eckou U nuyesol 0e30nacHoCmi.

K 2.1

Pa3nen

4. CTpOCHI/Ie H CBOMCTBA OPraunmveCKux BCIIECTB

36(21)

Tewma 4.1. Knaccudukarus, ctpoe-
HUE€ ¥ HOMEHKJIaTypa OpraHnuye-
CKHX BEIIECTB

OcCHOBHOe cO/Iep:KaHue

6

TeopeTuquKoe oﬁyt{elme

6

IIpeamer oprannueckoil XumMuu. B3anMoCBsI3b HEOPraHUYECKUX U OpraHuye-
CKHX BEILECTB.

XHMMHYECKOE CTPOCHUE KaK MOPAJOK COCIUHEHHS aTOMOB B MOJIEKYJIE COIIACHO
uX BaJleHTHOCTU. OCHOBHBIE ITOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOEHNUS Opra-
HU4eckux coenuHeHuii A.M. bytnepoBa. YriepoiHblil CKeJleT OpraHuyecKon
MOJIEKYJIbl. MOJIeKyJIIpHBIE U CTPYKTYpPHBIE (pa3BepHYThIE, COKPAILLICHHbIE) XU-
Mu4eckue Gopmysibl. 3aBUCUMOCTh CBOMCTB BELIECTB OT XMMUYECKOTO CTPOE-
HUS MoJIeKyJl. MI3oMepus u u3oMepsl (CTPYKTYpHasi, TeoMeTpudeckas (Iuc-
TpaHc-uzoMepust). KpaTHOCTh XUMHUYECKOM CBSI3U.

[TonsTue o pyHKuMOHANBHON rpynme. [IpuHIMIEl KIaccuuKaum opraHuye-
CKHX coeMHEeHHH. MexTlyHapo/1Has HOMEHKIJIaTypa U MPUHIUIIBI HOMEHKIATY-
PBl OPraHMYECKUX COCTUHEHUM.

6

OK 01

Tema 4.2. CBolicTBa OpraHu4eCcKnux
COCIMHEHUN

OcHoBHOE coJep:KaHue

22

Teopernueckoe o0yueHue

20

DUBUKO-XMMHYECKHUE CBOMCTBA OPraHUYECKUX COCTMHEHUN OTJEIbHBIX KJIACCOB
(ocobeHHOCTH KIacCU(pUKAIMU U HOMEHKIIATYPhl BHYTPH KJlacca; TOMOJIOTHYe-
CKUH psi u oOmiast popmyna; usomepusi; Gu3nyecKre CBOMCTBA; XUMHUYECKHE
CBOICTBA; CIIOCOOBI MOJIYYCHHUS):

- IpefieTIbHbIE YTIIeBO0OPOAbl. ['opeHre MeTaHa Kak OJMH U3 OCHOBHBIX HCTOY-
HUKOB TEIUIa B POMBIIUIEHHOCTH U ObITY. CBOWMCTBA MPUPOAHBIX YIIIEBOI0OPO-
JIOB, HAXOKJCHUE B IPUPOJIE U MPUMEHEHHE AJIKAHOB,;

- HCMIPCACIIbHBIC 1 apOMATHYCCKUC YITICBOAOPOIHI. HOJII/IMepI/ISaI_[I/ISI OTHJICHA

OK 01
OK 02
K 2.1




KaK OCHOBHOC HAIIpaBJICHUC €T0 UCIIOJIL30BaHUs. FopeHue ayemuileHa KaK uc-
MOYHUK 6blCOKOmMeMnepamypHoco nidmeru onsa C6APKU U pe3KU Memaiilos,

- KHCJIOPOACOACPIKAIINEe COSAMHEHUS (CIUPTHI ¥ IPOCTHIE 3(PUPHI, PEHOIIBI,
aJIbJETUbl U KETOHBI, KAPOOHOBBIE KUCIIOTHI M UX NTPOU3BOAHBIE). [IpakTHue-
CKO€ MPUMEHEHUE ITUIICHIIINKOIIS, TTuIeprHa, Gperomna. [Ipumenenne dop-
MaJIbJIETU/1a, alleTAIbJETUAA, YKCYCHOM KMCI0Thl. Mblila Kak COJIM BBICILIUX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOWCTBA MbLIIA;

- a30TCOACPKAIME COCAMHCHUA (aMI/IHI)I 1 aMHHOKUCJIOTHI, 66J'IKI/I).

N

Krnaccudukanus 1 0coOCHHOCTH OPraHUYeCKHUX peakiuii. PeakiimoHHbIe 1IeH-
Tphl. Panukansl. IlepBoHadanbHble HOHATHS O TUIIAX U MEXaHU3MAaX OpraHuyve-
CKHUX PEaKIHil.

IIpakTH4yecKkue 3aHATHS

N

IpakTuyeckoe 3ansaTue Ne 9 PenieHne nienoyek nmpeBpanicHUii Ha TCHETHYC-
CKYIO CBSI3b MEX]1y KJJAaCCaMU OPTraHUYECKUX COETMHEHHI C COCTABIEHUEM
Ha3BaHUN OPraHUYECKUX COCIMHEHHM 110 TPUBUAIBHOU UIIM MEXAYHAPOIHOM
CHUCTEMaTUYEeCKON HOMEHKJIaType. Pelienne pacueTHbIX 3a7a4 110 ypaBHEHUSIM
peaklyii C y9aCTHEM OPTaHMYECKUX BEIIECTB.

Tema 4.3. Oprannueckue BelecTBa
B KU3HEEATEILHOCTH YEJIOBEKA.
IIpon3BOACTBO M MPUMEHEHHE Op-
TFaHMYECKUX BEIIECTB B IPOMBIILI-

JIEHHOCTHU

OcHoBHOE CoacpKaHue

Teopernueckoe o0yuenue

(e}

buooprannueckue coequnenus. [Ipumenenue u 6uoaoruueckas poiib yrieBo-
noB. OKuClieHNe yIiIeBO0B ~-UCTOYHUK SHEPTUH KUBBIX OpraHn3MoB. O6nacTu
PUMEHEHUs aMUHOKHUCIIOT. [IpeBpaiieHus 0eakoB Ny B opranusme. buoso-
ruyeckre QyHkuu 6enkoB. buonornyeckue pyHkimu xupos. Ponb opranuye-
CKOHM XMMHU B pelIeHUH Nnpo0seM nuieBoit 6ezonacHoctu. HyknenHosble kuc-
JIOTBI: cocTaB U cTpoeHne. Ctpoenue HykineoTn0B. CocTaB HyKJIEHNHOBBIX KHC-
not (AHK, PHK). Ponb Hyk1€MHOBBIX KHCIIOT B )KU3HEAEATEIIbHOCTH OpraHu3-
MOB.

[Tpon3BOICTBO OpraHUYECKUX BEUIECTB: MPOU3BOACTBO METAHOIIA, IepepaboTKa
HedTu. [lonudTHUIIEH KaK KPYMTHOTOHHAXHBIN MPOAYKT XUMHUYECKOTO MPOU3BO/I-
ctBa. [Ipumenenne stunena. [Ipon3BoaCTBO M MPUMEHEHUE KaydyKa U PE3UHBI.
CuHTEeTHYEeCKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHUE, cBocTBa. [IpakTu-
YECKOE UCIOJIb30BaHNE BOJIOKOH. CHHTETUYECKUE TIIICHKU: U3OJISIIHS IS TIPO-
BOJIOB, MEMOpaHBI JUISI OIIPECHEHUS BOJIbI, 3aIIUTHBIC TUICHKH ISl aBTOMOOHU-
JIeH, TIIACTBIPU, XUPYPrUYECKHe MOBA3KU. HOBbIE TEXHOIOTHHU JadbHEUIIETo
COBCPHICHCTBOBAHUS MOJIMMCPHBIX MAaTCPUAJIOB.

OK 01
OK 02
IIK 2.1




Posnb oprannyueckoil XMMuu B peIIeHuH MpodieM HepreTuyeckoi 6e30nacHo-
CTH, B Pa3BUTUN MEAMLIMHBI, CO3JaHUHM HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHHUKOB
SHEpPruu (aJIbTEPHATUBHBIE HCTOYHUKU SHEPIUH).

Pa3gen 5. Kunernueckue u te

MOAUHAMHUYECCKHE 3AKOHOMEPHOCTH IPOTCKAHUA XHMHYCCKHUX peaKunﬁ

12 (-/4)

Tema 5.1. Kunernueckue 3aK0HO-
MEpPHOCTHU MPOTEKAHUS XHUMHYE-
CKMX DPEaKLHH

OcHoBHOe€ coJepKaHue

6

Teoperuyeckoe o0yueHue

Xumuueckue peaknuu. Knaccudukaius XUMHUYECKUX peakuii: o azoBomMy
cocTaBy (TOMOT'€HHbIE U T€TePOTreHHbIE), TI0 CIOJB30BAHUIO KaTaau3aTopa (Ka-
TAJTUTUYECKUE U HEKATATUTUYECKHE).

CKOpOCTb peakiuy, €e 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB: MPUPOIBI Pearu-
PYIOIIMX BEIIECTB, KOHIICHTPALIMK PEarupyrolInuX BEIIECTB, TEMIIEPATYpHI (IIpa-
Busio Baut-I'odda), mmomany peakiinoHHON MOBEPXHOCTH, HATMYHSI KaTalnu3a-
Topa. Poip kaTanu3atopoB B MPUPOJE U MTPOMBIIUIEHHOM ITPOU3BOJICTBE.
DHeprus akTuBalMu. AKTUBUPOBAaHHbBIN KOMILIEKC. Karanu3aTopsl v kaTanus.
Posb kaTanu3aTopoB B IPUPOJIE U MPOMBIIIJIEHHOM MPOU3BOJICTBE.

4
4

JlaGopaTopHble 3aHATHSA

JlabopaTopnasi pabora Ne 2 «Onpedenenue 3a8ucumocmu CKOpOCmMu peaKyuu
om KoHyenmpayuu peaupyrowux eewecmsy. Mccieoosanue 3asucumocmu cKo-
pocmu peakyuu Om KOHYeHmMpayuu.

OK 01
OK 02
IIK 2.1

Tema 5.2. TepmonnHamMuyeckue
3aKOHOMEPHOCTHU IIPOTEKaHUS XU-
MHYECKHX peakuuil. PaBHoBecue
XUMUYECKUX PEAKLUN

OcHoBHOE CoacpKaHue

(ep]

Teopernueckoe o0yuenue

o

Knaccudukanus XMMHUECKUX peaklnii: 1o TeraoBoMy 3 dexTy (3x30TepMuye-
CKHUe, 3HA0TepMHUUECKHUE), IO 00paTUMOCTH (0OpaTtumble U HeoOpaTumble). Ter-
J0BbI€ 3P PEKTHl XUMUUECKHUX peakiuil. Tepmoxumuueckue ypaBHeHus. O0pa-
TUMOCTb peakluii. XMMUUECKOE PABHOBECHE U €r0 CMEIIEHNE MO ACHCTBUEM
pa3anyYHbIX (PaKTOPOB (KOHIIEHTPAIMS PEareHTOB WIH MPOAYKTOB PEAKIIH,
JTaBJIEHUE, TEMIIepaTypa) Ul CO3/1aHUs ONTHUMAJIbHBIX YCIOBUM MPOTEKAHUS
XUMHYECKHUX MPOIECCOB.

[TonsTue 06 sHTAaNBIMU U dHTponHU. DHeprus ['n66ca. 3akon ['ecca u cien-
CTBUS U3 Hero. Pojb cMelieHust paBHOBECHSI B TEXHOJIOTMUYECKUX MPOIIeccax.

o

OK 01
OK 02
IIK 2.1

IIpakTHYecKkHe 3aHATHA

IMpakTuyeckoe 3ansaTue Ne 10 [Mpunmun Jle [larense. Biusiaue pa3umaHbIx
(bakTOpoB HAa H3MEHEHHE PAaBHOBECHSI XUMUYECKUX PEAKITHIA.

3aKOH JIEUCTBYIOIIUX MAcC M KOHCTaHTa XUMUYECKOTO paBHOBecus. PacueTsl

PABHOBECHBIX KOHIIEHTPAILIMI pearupyromux BeIECTB U MPOJIYKTOB PEaKIUid.




Pacuets! TemnoBoro 3¢ dexra peakuuu.

Pewenue npaxmuxo-opueHmupo8anHuix 3a0anull Ha npumererue npunyuna Jle-
Llamenve 0115 HAxX0XHCOEHUS HANPABTIEHUS CMEWEHUs PABHOBECUSL XUMUYLECKOU
peaxkyuy u aHanu3 akmopos, SIUAIOWUX HA CMeUeHIe XUMULEeCKO20 PABHO8e-
cus.

Pasznea 6. [IlucnepcHbie cucreMbl

10 (-/6)

Tema 6.1. JlucriepcHble CUCTEMBI U
(aKTOphI UX YCTOHYMUBOCTH

OcHoBHOe€ coJepKaHue

Teopernyeckoe o0yueHue

Hucnepcubie cucteMbl. Komonaneie cucteMbl. ICTUHHBIE paCTBOPBI.
PactBopenue kak ¢puzuko-xumudeckuii mporecc. PacrBopsr. CriocoObI mpuro-
TOBJICHUS pacTBOPOB. PacTBopruMOCTh. MaccoBas 10151 paCTBOPEHHOIO BELIE-
ctBa. [IpenenbHO qOMYCTUMbIE KOHLIEHTPAMU U UX UCIIOJIb30BAHHUE B OLIEHKE
JKOJIOTHYECKOM 0€30IaCHOCTH.

Knaccudukanus qucrnepcHsix cucteM o coctaBy. CTpoeHue u pakTopsl
YCTOMYMBOCTH JIMCIEPCHBIX CUCTEM. Pacrio3HaBaHWE HCTUHHBIX PACTBOPOB,
KOJUTOMIHBIX PAacTBOPOB U TpyOoaucIIepCHBIX cucTeM. CTpOSHUE MUIICIUTHI.
PaccenBanue cBeTa mpu NpoX0OKIECHUH CBETOBOIO MMy4YKa 4epe3 ONTUYECKHU He-
onHopoaHyto cpeny (3ddexra Tungans).

R

HpaKTuquKue 3aAHATHSA

o

IpakTuyeckoe 3ansaTue Ne 11 Pemenne 3aa4 Ha MPUTOTOBIIEHHUE PACTBOPOB.
Pewenue npakmuxo-opueHmuposanHvlx pacuemHulx 3a0aHUll Ha OUCNEpCHble
cucmembvl, UCHOIb3YeMble & ObIMOBOL U NPOU3BOOCNEEHHOU 0esIMENbHOCU Ye-
J108€eKa, ¢ NO3UYULL IKON02UYECKOU Oe30NaACHOCMU NOCIe0CMBULL U 2PAMOMHBIX
peuienuti npobiem, C8A3aHHbIX C XUMUEI.

OK 01
OK 02
OK 07
IIK 2.1

Tema 6.2.VccnenoBanne CBOMCTB
JUCTIEPCHBIX CUCTEM JIJISI UX UJICH-
TUdUKAITIH

OcHoBHOE coaepKaHue

JlaGopaTopHble 3aHATHSA

N

Jlabopamopnasn paboma Ne 3 «IIpucomognenue pacmeoposy.
IIpucomosnenue pacmeopos 3a0aHHOU (MOIAPHOU) KOHYeHmpayuu (¢ npakmu-
KO-OpUEHMUPOBAHHBIMU 80NPOCAMU), OnpedenieHue cpedbl 800HLIX PACMBOPOS.

OK 01
OK 02
IIK 2.1

Pa3znen 7. KauecTBeHHBIE

CaKIUH oﬁﬂapymeﬂnﬂ HCOPraHMIE€CKUX M OPraHUYCCKHX BCIICCTB

Tema 7.1.
OOGHapyxeHrne HeOpPraHUYECKUX
KaTHOHOB U aHUOHOB

OcHoBHOE cogepKaHue

JlaGopaTopHble 3aHATHSA

JlabopaTopnasi padora Ne 4 /labopamopnas paboma «Anarnumuyeckue peax-
yuu kamuownog I-VI cpynny.
IIposedenue kauecmeenHvlX peakyuil, UCNOIL3YEMbIX OJisl OOHAPYHCEHUs Kamu-

OK 01
OK 02
K 2.1




onog I epynnul (kanus, nampus, maenus), 11 epynnet na npumepe o6apus, 111
epynnul - ceéunya, 1V epynnwl - anromurus,

V epynnut - ocenesza (Il u Ill), VI epynnol - nuxens. Onucanue Hab100aeMbix 16-
JIEHUU U COCMABNeHUue XUMUYEeCKUX PeaKyull.

Tema 7.2. ObHapyxeHue opraiu- | OCHOBHOE COjIepPKaAHUE 2 OK 01
YECKUXBEIIECTB OT/ENbHBIX Kiac- | [IpakTHYecKHe 3aHsATHS 2 OK 02
COB C UCIIOJIb30BaHNEM KauecTBeH- | [IpakTnueckoe 3ansiTHe Ne 12 KauecTBeHHbIE XMMUUECKHE PEAKIMH, XapaK- 2
HBIX peaKLui TepHbIE A7l OOHAPYKEHUSI OTAETBHBIX KJIACCOB OPTraHUYECKUX COCIUHEHMIA:
(eHOII0B, abAETHIOB, KpaXMalla, YKCYCHOM KHCIOThI, aMUHOKHUCIIOT U JIp.
Jenarypanus GelKOB PU HATPEBAHHUH, [IBETHBIE PEAKIIH OEIKOB.
CocraBieHne Ka4eCTBEHHBIX PEAKIUK OOHAPYKEHHS OPTraHUIECKUX COeTNHE-
HUHN OTJENbHBIX KJIACCOB.
Pa3nes 8. Xumus B ObITY M IPOU3BOJACTBEHHOI 1eSITeIbHOCTH YeJI0BEeKa 6 (-/6) OK 01
Tema 8.1.Xumus B ObiTy 1 ipou3- | OCHOBHOE coiep:KaHHe 6 OK 02
BOJICTBEHHOH JIEATENBHOCTH 4e0- | [lpakTuyecKkune 3aHITHS 6 OK 04
BEKa Ilpakmuueckoe 3anamue Ne 13 Dxonoeuueckas 6e30nachocms nocie0cmeull 6 OK 07
ObIMOBOLL U NPOU3BOOCBEHHOU 0esIMEbHOCIU Yel08eKd, IK 2.1
CA3AHHASL C NepepabomKoll eujecms; NOUCK U AHAIU3 XUMUYECKOU uUHpopma-
Yuu U3 paziudHbIx UCMOYHUKOS
(nayunas u yueOHO-HAYUHASA TUmepamypa, cpeocmea Maccosol ungopmayuu,
cemb Unmepnem u opyeue). Keiicol (c yuemom 6yoywei npogeccuonanvHol
OdesimenbHOCmU) Ha AHANU3 UHDOPpMAyUU 0 NPOU3800CMEEHHOU OesimelbHOCIU
yenoeeKa, CéA3aHHOLU C nepepabomKoU U NOIYyUeHUuemM geuecms, a maKice ¢
aKonocu4ecKol bezonachocmoio. 3awuma xeiica: Ilpeocmasnenue pesynrbma-
MO8 peuieHUs Kellcos (8blcmynieHue ¢ npeseHmayuetl)
Paznen 9. UcciaenoBanne u XUMHYECKH aHAJIN3 00BEKTOB TeXHOChepbl 8 (2/6) OK 01
Tema 9. 1. OcHoBBI 1abopatopHoil | OCHOBHOE colep:KaHHe 2 K 2.1
NPaKTHKH B IPO(ECCHOHANBHEIX | JIaGopaTopHbIe 3aHATHS 2
71a00paTopUsIX Jlabopamopnas paboma Ne 5 « Ochogvl 1a00pamopHol NPAKMUKUY. 2
Jlabopamopnas nocyoa u xumuyeckue peakmuswl. OcHogHble 1aOOpamopmbie
onepayuu. JlabopamopHoe obopyoosanue. Texnuka 6ezonacHocmu u npasuia
pabomul (nosedenus) 8 1abopamopull.
Tema 9.2. XuMHudecKknii aHaIn3 OcHOBHOe coJep:KkaHue 6 OK 01
BO3/1yXa Teopernueckoe o0yueHue 2 OK 02
Xumuyeckuii cocmas ammocgheprnoco 8030yxa, 6030yxa paboueti 301vl. Bpeouvie 2 OK 07




sewecmea u npumecu 8 8030yxe HCUIbIX NOMewjeHull, 8 6030yxe pabouell 30Hbi.
Hopmamusnvie doxymenmol. Ilocniedcmsus 6030elicmausi 6blCOKOL KOHYenmpa-
Yuu yeneKucio2o 2a3a Ha opeanusm yenoeeka. Meponpuamus no cHUMCeHUu
VPOBHSL 3a2PA3ZHEHHOCU 8030VXA UCCIE0YeMOU KOMHAMbL.

HpaKTuquRne 3aHATHSA

Ilpakmuueckoe 3anamue Ne 14 [‘ucuenuueckas oyeHKa cmeneHu 3a2psisHeHus
6030yXa nomeweHuss Ha OCHO8e CONOCMABNIEHUS KOHYeHMpayuu OUoKcuoa yaie-
po0a ¢ cCOOmeemcmeyouWuUM 2UeUeHUYeCKUM HOPMAMUBOM.

Pewenue npaxmuko-opueHmuposanHuix meopemudeckux 3a0aHuil Ha paciem
KOIUYeCmea 6eujecmed, KOHYeHmMpayull 6peOHbIX npumeceil 8 ammoc@epHom
6030yxe U 8030yXe NOMeueHUIl.

JlaGopaTopHble 3aHATHSA

Jlabopamopnasn paboma Ne 6«Onpeoenenue coOepicanus yeneKucioeo 2asd 6
6030yXe nomeujerus IKCnpecc-memooomy. Mccnedosanue npod 6030yxa pabo-
yeti 30Hbl. OnpedeneHue coO0epHCanuusl YeneKUcio20 2asd 8 8030yxe NoMeueHUs.
IKCIPECC-MemoOOM.

IIK 2.1

KoncyabTanuu

HpOMeH(yTO‘-IHaﬂ aTrecranusd 1mo IMCIHuIJInHe (3K3aMeH)




3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM JUCIIH-
IIJIMHbI

3.1. MarepuajJibHO-TeXHHYeCKOe o0ecneyeHne peajn3auuu padoyeil mporpaMmsbl

Peanmzanus paboueit mporpaMMbl IUCHUILIMHBI 0OecIieueHa HATMYMEM y4eOHOTO KaOMHeTa
XUMHH.

O6opynoBanue y4eOHOT0 KaOMHETa!

- HaOOpPBI MIAPOCTEPKHEBBIX MOJIEICH MOJIEKYJ, MOACTH KPHCTALTMUYECKUX PEIIETOK, KOJI-
JICKITMH TIPOCTHIX U CIIOKHBIX BEIIECTB W/WJIM KOJUICKIIUU MOJIUMEPOB; KOJUICKIIHS TOPHBIX MOPOJ
MUHEpPAIoB, Tabiuia MenaeneeBa, yaeOHbIe (PUIBMBI, TU(GPOBBIE 00pa30BaTEIHHBIC PECYPCHI.

- TUIAKTUYECKUE MaTepHaibl (3alaHus JUIsl KOHTPOJIBHBIX padoT, JAJisi pa3HBIX BHJOB OIle-
HOYHBIX CPEJICTB, 3K3aMe€Ha U JIp.);

- TeXHUYECKUE CPEJCTBA 00ydeHUS (IEPCOHATBHBINA KOMIBIOTEP; MYJIbTUMEIUINHBIN MTPOEK-
TOp; MHTEPAKTUBHAS JIOCKA, BBIXOJI B JIOKAJILHYIO CETh);

- MPOrpaMMHOE 00ECIIeYCHHE: JTUIICH3UOHHOE MPOrPaMMHOE 0OecIiedeHre O0IIero U CIeu-
anpHOTO HazHaueHus Microsoft Windows, Microsoft Office Professional Plus, Zoom (6ecruarnas
Bepcusi) — cBoOogHO-pactpocTpansemoe [10.

3.2. UudopmannoHHoe odecneyeHue peain3aluu padoyeil nporpaMmsbl

Jlnst peanuzanuu mporpamMmbl 0011e00pa3oBaTeIbHOM JUCIUIUIMHBI OMOJIMOTEYHBIH (HOHT
UMEET IIeUaTHbIE, JIEKTPOHHBIE 00pa3oBaTeIbHbIE U HH(POPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHbIE HCTOYHUKH

1. Xumusi. 11 kmace : 6a30BbIii ypoBeHs : yueOHuk / B. B. Epemun, H. E. Ky3smenko, B.
U. Tepenun [u ap.] ; pea. B. B. Jlynus. - 9-e u3z., crep. - Mocksa: [Ipocsemenue, 2022. - 224 c.:
wi. - bubmumorp.: ¢. 221. - ISBN 978-5-09-087938-5 : 639.65 p. - Tekcr : HemocpencTBeHHBIH. (15
9K3EMILISPOB)

2. Xummus. 10 kimacc: 6a30BbIil ypoBeHb: yueOnuk / B. B. Epemun, H. E. Ky3pmenko, B.
W. Tepenun [u np.]; nox pen. B. B. Jlynuna. - 9-e u3z., crep. - Mocksa: [Ipocsemmenue, 2022. - 208
c.: w1, — bubmmorp.: c. 203. - ISBN 978-5-09-087935-4 : 639.65 p. - Tekcr : HenmocpeACTBCHHBIN.
(15 7K3)

3. Xummus. 11 kiacc: 6a30BbIi YpOBEHB | YUEOHHUK It 00pa3oBaTeNbHBIX opranu3anuii / O.
C. TI'abpuensu, U. I'. Octpoymos, C. A. Cnankos. - 4-e uzj., crep. - Mocksa: [Ipocsemienne, 2022.
- 128 c.: uB. ui. - [Ipeam. ykas.: ¢. 125. - ISBN 978-5-09-088247-7: 550.00 p. - Tekct: Henmocpea-
cTBeHHBIH (15 2K3)

4. Audpunorenona, U. B. Xumus : yueOHUK U IPAKTUKYM JIJIS1 CPETHETO MpodhecCcruoHab-
Horo oOpasoBanus / . B. Audunorenosa, A. B. badkos, B. A. IlonkoB. — 2-e u3f., UCIp. U AOI.
— Mocksa : U3parensctBo FOpaiit, 2023. — 291 ¢. — (IIpodeccuonanpHoe 06pa3oBaHue). —
ISBN 978-5-534-11719-6. — TekcT : anekTpoHHbIH // O6pazoBaTenbHast miargopma FOpaiit
[caitT]. — URL.: https://urait.ru/bcode/513807 (mnara obpamenus: 19.03.2023).

5. Xumus : yaeOHUK 1715 cpeiHero npogdeccruonansHoro oopasosanus / F0. A. JleGenes, I
H. ®anees, A. M. T'ony6es, B. H. IllanioBan ; mox o6mieii penakmnueii I'. H. ®daneeBa. — 2-¢ u3.,
nepepad. u gon. — Mocksa : M3narensctBo HOpaiit, 2023. — 431 c. — (IIpodeccronansnoe 00-
pasoBanue). — ISBN 978-5-9916-7723-3. — Tekcr : anektponHbIi // OOpa3oBaTenbHas miatdop-
ma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073 (nara obpamenus: 19.03.2023).

6. Tynmukwn, E. . Xumus. B 2 4. Yacts 2. Opranndeckast XUMHS | YISOHHK JIJIS CPETHETO
npodeccuonansHoro oopazosanus / E. U. Tynukun. — 2-e u3z., ucnp. u gon. — Mocksa : U3na-
tenbeTBO FOpaiit, 2023. — 197 ¢. — (Ilpodeccronanbroe obpazosanue). — ISBN 978-5-534-
02749-5. — Texcrt : anektponHsIit // OOpa3oBarensHas miaatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513731 (mata oopamierus: 19.03.2023).

7. Tynuxus, E. . Xumus. B 2 4. Yacte 1. OOmmias u Heopranuyeckast XUMHs : YIeOHUK 15
cpenHero npodeccruonaabHoro oopazosanus / E. . TynmukuH. — 2-¢ u3., uchp. u gon. — MockBa



: UsmarensctBo KOpaiit, 2023. — 385 ¢. — (IIpodeccuonanproe oopazosanne). — ISBN 978-5-
534-02748-8. — Texkcr : anextpoHHsIi / ObpazoBarenbHas miatdopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/513730 (nara obpamenus: 19.04.2023).

3.2.2. JlonoJiHUTEIbHbIE HCTOYHHKH

1. Pocun, . B. Xumus. YueOHUK ¥ 3aIa4HUK : IS CPEAHETO MPodecCHoHATBHOTO 00pa-
soBanus / 1. B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — Mocksa : M3natenscTBo FOpaiit, 2023.
— 420 c. — (Ilpodeccuonanbuoe obpazosanue). — ISBN 978-5-9916-6011-2. — Tekcr : amek-
TpoHHbIH // Obpa3oBarenbHas miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512022
(mata obpamenus: 19.03.2023).

3.2.3. UudopmanmoHHbIe pecypchl

1. DnekrpoHHas OuOIMOTEKa Y4eOHBIX MarepualioB mo xumum : [cait]. — URL :
http://www.chem.msu.su/rus/elibrary/http://www.chem.msu.su/rus/elibrary/  (mara  oOparieHus:
14.03.2023). — TekcT : 3JeKTPOHHBIH.

2. 3apyOeikHbIe U OTCUECTBEHHBIC KypHab! : [caiiT]. — URL : https://elibrary.ru/defaultx.asp
Hayunas snextponnas 6ubnmuoreka eLIBRARY.RU (mara oOpamenus: 14.03.2023). — Tekcr :
3JIEKTPOHHBIMN.

3. OOpa3oBaTeNbHBINA CAUT JUISl MIKOJABHUKOB «Xumusi» : [cait]. — URL : www. alhimikov.
net (mara oopamenus: 14.03.2023). — TeKCT : 3JIEKTPOHHBIIA.

4. DnekTpoHHas Ombmuoreka mo xumud : [caiit]. — URL : www. chem. msu. su (mara o6pa-
menust: 14.03.2023). — TeKCT : 31IeKTPOHHBIIA.

5. DieKTpOHHBIH KypHaAT «XUMHKH U XuMus» : [cait]. — URL : www. chemistry-chemists.
com (mara obparuenus: 14.03.2023). — TeKCT : 2IEKTPOHHBI.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSI OBIIIEOBPA30BA-
TEJBbHOHU JTUCIUIIJIMHbI

KOHTpO/Ib U OLICHKA pacKpBIBAKOTCS Yepe3 NUCLUIUIMHAPHBIE PE3YJIbTaThl, yCBOCHHBIC 3HA-
HUS ¥ IPUOOpETEHHBIE 00YYAIONMMHUCI YMEHHsI, HallpaBJIeHHbIE HA (HOPMUPOBAHHE OOIIUX H TPO-

(beCCI/IOHaJ'IBHBIX KOMHCTGHHI/II‘/'I

Pe3ynbrarel 00y4ueHus

IToxazarenu OLCHKU

Tur OLlEHOYHBIX MEPONPUSATHIA

- BJIAQJIETh CUCTEMOU XUMHUYE-
CKUX 3HaHUM, KOTOpasi BKIIO-

YaerT: OCHOBOIIOJIararominue
HNOHATHUS (XUMHUYECKUI 3iie-
MEHT, aToM, OJJIEKTPOHHAs

obosouka artoma, s-, p-, d-
AIIEKTPOHHBIE OPOUTAIN aTo-
MOB, UOH, MOJIEKYJa, BaJCHT-

HOCTb, JJIEKTPOOTPHUIIATEITb-
HOCTh, CTCICHb OKHCJICHUS,
XUMHUYECKasi CBSI3b, MOJIb,

MOJISIpHAsi Macca, MOJISIPHBIH
00beM, YTIEpOJHBIN CKEJET,
(GyHKIIMOHATIBHAS rpyIma,
paMKa, W30MEpHUs, H30Me-

pbl, TOMOJIOTHYECKHI psif,
TOMOJIOTH,  YIJIEBOJOPOJIbI,
KHUCIIOPOJI- U  a30TCoAepxKa-

IHEe COCAUHCHHMS, OMOJIOrHU-
YeCKM aKTUBHBIE BEILECTBa
(yrmeBoabl, KHUpbI, O€IKH),
MOHOMEp, MOJUMEp, CTPYK-
TYpHOE 3BEHO, BBICOKOMOJIE-
KYJISIDHBIE COCIUHEHUS, KpH-
CTaJJTMYECKasl peuieTka, TUIIbI
XUMHUYECKHX pEaKUHUi (OKHC-
JUTENBHO-

BOCCTAaHOBUTEJNIBHBIE, DK30- U
SHIOTEPMUYECKUE, PpPEaKLUU
MOHHOTO O0OMEHa), pacTBOp,
AIIEKTPOJIUTHI, HEDJIEKTPOIH-
ThI, JJEKTPOJIUTHYECKAS THC-
colMalys, OKUCIUTEIb, BOC-
CTaHOBMTEJb, CKOPOCTb XH-
MUYECKOH pEaKUUU, XUMUYe-
CKOE€ paBHOBECHE), TEOPUHU U
3aKOHBI (TEOpUST XUMHUYECKO-
0 CTPOEHHUS OPraHUYEeCKHX
BeuiectB  A.M. bytneposa,
TEOPHST  DIIEKTPOJIUTUUECKON
JUCCOLMAILlUY,  Mepuoanye-
ckuii 3akoH .M. Mennenee-
Ba, 3aKOH COXpaHEHMsI Mac-
Cbl), 3aKOHOMEPHOCTH, CHUM-

BOJIMUECKUN  S3BIK XHUMHU,

BJIAJICET CUCTEMOM XU~
MUYECKUX 3HAHUM, KOTO-
pasi BKIIFOYAeT: OCHOBO-
MOJIararoIye MOHITUS
(XUMHYECKUI 3JIEMEHT,
aTOM, DJIEKTPOHHAs 000-
JI0YKa atoma, s-, p-, d-
AIIEKTPOHHBIE OPOUTATIU
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPO-
OTPUIIATEIILHOCTb, CTe-
MeHb OKUCIICHUS, XUMHU-
YecKas CBsI3b, MOJIb, MO-
JSIpHAs Macca, MOJISIp-
HBI 00bEM, YIIIEpOJHBIN
cKeneT, (QyHKIHOHAIb-
Has TpyIIa, pajuKa,
MU30MEpPHUsl, U3OMEPBI, TO-
MOJIOTHYECKHM psijL, TO-
MOJIOTH, YTJIEBOJOPO/IBI,
KHCIIOPOJI- U a30TCOIEp-
JKaIllue COeTMHEHUS,
OMOJIOTUYECKH aKTUBHBIE
BelecTBa (yriaeBoibl,
JKUPBI, OEJIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKY-
JSIpHBIE COECANHEHUS,
KpUCTaJUTHYecKas pe-
IeTKa, TUIIbI XUMHUYe-
CKHX peakiuii (OKUCITHU-
TEJBHO-
BOCCTAaHOBUTEJIBHBIC,
9K30- U SHAOTEpMUYE-
CKH€, peaklIM HOHHOTO
oOMeHa), pacTBOp, IJIEK-
TPOJIUTHI, HEIJIEKTPOJIH-
THI, JIEKTPOTUTHIECKAs
JUCCOIMAINS, OKUCITU-
T€Jb, BOCCTAHOBUTEb,
CKOPOCTbh XUMHUYECKOU
pEeaKIfy, XUMUUYECKOe
paBHOBECHUE), TEOPUU U
3aKOHBI (T€OpUs XUMHU-
YECKOI'0 CTPOEHHUSI Opra-

Paznen 1

Tema 1.1 YcTHbIl onipoc

Tema 1.1 IIpaktruueckoe 3anstue Nel
Tema 1.2 ITpaktudeckoe 3anarue Ne 2

Pazmen 2

Tema 2.1 TectupoBanue

Tema 2.1 IIpaktuueckoe 3ansatue Ne 4
Tewma 2.2 ITuceMeHHBIN OmpoC

Paznen 3
Tema 3.1 TectupoBanue
Tewma 3.2 TectupoBanue

Paznen 4

Tema 4.1 TectupoBanue

Tewma 4.2 [TuceMeHHBIN OMPOC

Tema 4.2 IIpaktuueckoe 3anstue Ne 9

Paznen 5

Tewma 5.1. TectupoBanue

Tema 5.2 ITucbmMeHHBIN OITpOC

Tema 5.2 Ipaktuueckoe 3anstue Ne 10

Paznen 7
Tema 7.1 JIaGopaTopHast pabota Ne 4

Pa3zgen 9
Tema 9.2 Coo01iienue




dakToNorMYeCcKre CBEACHHUS O
CBOICTBax, COCTaBe, MOJIy4e-
HUM M 0€30IaCHOM HCIIOJIb-
30BaHMM BAKHEHUIIMX HEOP-
TaHUYECKUX U OPTaHUYECKUX
BEIIIECTB B OBITY U IpaKTHYe-
CKOI JEATCIBLHOCTH YECIIOBE-
Ka;

OK 01, TIK 2.1

HHYCCKHUX BemiecTB A.M.
Bbytneposa, Teopust
AIIEKTPOJIUTUYECKON
JIUCCOLIMAIMH, IEPUOIU-
yeckuil 3akoH JI.11.
MenpeneeBa, 3aKOH CO-
XpaHEHUs Macchl), 3aK0-
HOMEPHOCTH, CHMBOJIU-
YECKHUH SI3BIK XUMHHU,
(haKTOJIOTUYECKHE CBE-
JICHHS O CBOMCTBAX, CO-
cTaBe, MOJIYYCHUH U 0€3-
OITACHOM HCIIOJIb30BAHUHU
BOKHEHIIIMX HEOPTraHU-
YECKUX U OPTraHUYECKUX
BEIIIECTB B OBITY U MpaK-
THYECKOU JeITeIIbHOCTU
YeJIOBEKa;

- YMETh BBIABJIATH XapakTep-
HBIC TIPU3HAKU U B3aUMOCBS3b
W3Y4YEHHBIX IOHATUH, IIpUMeE-
HATH COOTBETCTBYIOIIME IIO-
HATHSI IIPU OIIMCAHUU CTpOe-
HUS U CBOMCTB HEOpraHude-
CKMX W OpraHUYEeCKHUX Be-
LIECTB M MX IIPEBPALLCHUI;
BBIBIIATH B3aUMOCBSI3b  XU-
MUYECKHUX 3HAHUHN C IOHATH-

- YMEET BBISBIISTH Xa-
paKkTepHbIE PU3HAKU U
B3aMMOCBSI3b U3yYEHHBIX
MOHATUHN, IPUMEHSET
COOTBETCTBYIOLIHUE I10-
HATHUS IPY OMCAaHUU
CTPOEHUS U CBOMCTB He-
OpraHUYECKUX U opra-
HHUYECKHUX BEILIECTB U UX
MIPEBPAILCHHI; BBISBISET

Paznen 4
Tema 4.2 ITpaktuueckoe 3anstue Ne 9

Pazgen 8
Tewma 8.1 Ipaktuueckoe 3anstue Ne 13

AMU M TOPEICTABICHUSMHU | B3aUMOCBSI3b XUMUYE-
JPYTUX €CTECTBEHHOHAYUYHBIX | CKUX 3HAHUH C TOHATHS-
IIPEIMETOB; MU U NPEICTABICHUIMU
OK 01 JIpPYrUX €CTECTBEHHOHA-

YUHBIX [IPEIMETOB;
- YMETh UCIIOJIB30BaTh | - yMeEeT ucnoab3oBarek | Pasnen 3

HAMEHOBAHUS XHUMHYCCKHX
COEMHEHUN MEXIyHapOIHO-
ro COK3a TEOPETUYECKON H
MPUKJIAJHOW XUMHUU U TPUBHU-
albHBIC Ha3BaHHUSA BaKHEH-
X BEIIECTB (ITHJICH, ale-

TUJIEH, TJIMIEPUH, (eHo,
dopmanbaerun, YKCyCHas
KHCJIOTA, IJIMIWH, YyrapHbIA

ra3, YIJIEKHCIBIM ra3, aMMH-
aK, ramieHasi W3BeCTb, Hera-
IIIEHAasl U3BECTb, TUTHEBAS CO-
Ja W JpYyrux), COCTaBIAThH
(bopMyibl HEOPraHUYECKHX U
OpraHUYECKUX BELIECTB,
YPaBHEHHS XMMHUYECKHUX pe-
aKkUUl, OOBSCHATh UX CMBICI;
MOATBEP)KJIaTh XapaKTEpHbIE
XUMUYECKHE CBOWCTBA Be-

HaVMEHOBAHMS XHMHYE-
CKMX COCIMHEHUHN MEX-
JYHapOJHOTO COr03a
TEOPETUYECKOW U IIpHU-
KJIAJHOM XUMUU WU TpHU-
BHAJIbHBIE Ha3BaHUsA
Ba)KHEUIITNX BEILIECTB
(9THIIEH, alleTHIIeH, IJId-
uepud, ¢enon, ¢op-
MaJbJIEru, YKCyCHast
KHCJIOTA, TJIMIUH, yrap-
HBI Ta3, YIIEKUCIbIN
ra3, aMMHuaK, TraieHas
U3BECTh, HEralleHas W3-
BECTh, NUTHEBAs COJA U
JIPYTHX), COCTaBJISIET
dbopMynBl  HEOpraHUYe-
CKMX U OpPraHHYEeCKHX
BEILECTB, YpaBHEHUS

Tewma 3.1 YcTHBIi omipoc
Tema 3.2 ITpakTuueckoe 3ansatue Ne 7

Paznen 9
Tewma 9.2 JIaboparopnas padota Ne 6




LIECTB  COOTBETCTBYIOILMMU
JKCIIEPUMEHTAMHU U 3aIUACIMU
YPAaBHEHUN XUMHUYECKHUX pe-
aKIIUH;
OK 01

XUMHUYECKUX  pEeaKUuu,
00BACHAET HX CMBICT;
MOATBEPKIAET  Xapak-
TEpHBIC XAMUYECKHE
CBOMCTBA BEIIECTB COOT-
BETCTBYIOIIUMH  JKCITE-
pUMEHTaMHU U 3aMUCAMU
YpaBHEHUN XHWMHYECKHX
peaKuuii;

- YyMETb YCTAaHaBJIUBATh IpU-
HAJUI)KHOCTh M3YyUYEHHBIX He-
OpPraHMYeCKUX M OpraHuye-
CKMX BEUIECTB K ONpEIECIICH-
HBIM KJIaccaMm U TpyIIam Co-
€[IMHEHUH, XapaKTepu30BaTh
HX COCTaB M BaXHEUIIHNE
CBOICTBA; ONPEAENATH BB
XUMUYECKUX CBs3ed (KoBa-
JIGHTHAs, WOHHAS, METaJUIH-
YyecKasl, BOJIOPOJHAs), THIIbI
KPUCTAJUTMYECKUX  PEIIETOK
BEIIIECTB; KJIACCU(PHUITUPOBATH
XUMUYECKHUE PEaKIINH;

OK 01

- YMEET YCTaHaBJIMBaTh
MPUHAJICKHOCTh  U3Y-
YEHHBIX HEOPTaHUYECKHUX
U  OpraHMYECKUX  Be-
HIECTB K OIpECICHHBIM
KJIaccaM U TpyIaM CO-
€IUHEHUM, XapaKTepu3y-
€T UX COCTaB M Ba)KHCHi-
1IMe CBOMCTBA; ompeje-
JIIET BHUIBI XUMHUYECKHX
cBsA3eH (koBasICHTHAA,
WOHHAs, MeTalIndecKas,
BOJIOPOJIHAS ), TUITBI KPH-
CTAJUTMYECKUX PELIETOK
BEIIIECTB; KJIacCUHUIIN-
pyeT XHMHUYECKHE peak-
LUK

Pazmen 2
Tema 2.1 IIpakTuueckoe 3anarue Ne 3

Paznen 4
Tema 4.2 ITucbMeHHBIN OITPOC

Pazgen 5
Tema 5.1 TectupoBanue

- chopMupoBaTh TpPENCTaB-
JEHUS: O  MaTepHUaIbHOM
€MHCTBE MHpa, 3aKOHOMEp-
HOCTSAX U IO3HABAEMOCTH $IB-
JICHUW MNpPUPOIBI; O MECTE U
3HAUYEHUU XMMHHU B CHCTEME
€CTECTBEHHBIX HayK U €€ po-
a1 B 00€CHeYeHUH YCTOWYH-
BOT'O Pa3BUTHs YEJIOBEUECTBA!
B pEIIEHUU MpobsieM 3KOJjO0-
TUYECKOM, YHEPreTUYECKON U
NUIEeBOM 0e30macHOCTH, B
Pa3BUTUHU MEAMIMHBI, CO3/a-
HUU HOBBIX MaTe€pUaJIOB, HO-
BbIX MCTOYHHMKOB SHEPrUH, B
o0ecreyeHnn paluoHaIbHOTO
PUPOIONIOIB30BaHUS, B
(GbopMHpPOBaHUU MHPOBO33pe-
HUS U 0OOIIel KyJIbTyphl 4e-
JIOBEKa, a TaKKe DKOJOTHYe-
CKH OOOCHOBAaHHOTO OTHOIIIE-
HUS K CBOEMY 30pPOBBIO U
MIPUPOJHON Cpelie;

OK 01

- (QopmupyeTr mnpeicras-
JCHUS: 0 MaTepUuaTbHOM
€IMHCTBE MHUpa, 3aKOHO-
MEPHOCTSIX W IO3HaBae-
MOCTH SIBJIEHUW TPUPO-
Jbl; O MECTE€ U 3HAYECHUU
XUMHH B CHCTEME ecTe-
CTBEHHBIX HayK U €€ POo-
a1 B o0ecnedyeHuu
YCTOMUUBOTO  pa3BUTHUSA
YyeJIoBE€YEeCTBA: B pellle-
HUM TpoOJeM 3KOJIOTHU-
YECKOM, IHEPreTHYECKOU
U THIeBoi Oe3omacHo-
CTH, B Pa3BUTHH MEIH-
IIUHBI, CO3JIaHMM HOBBIX
MaTepuasIoB, HOBBIX HC-
TOYHUKOB SHEPrHH, B
obecriedyeHnn parmo-
HaJIbHOTO TPUPOIOIIOIb-
30BaHusA, B (OpMHUPOBa-
HUM MHPOBO33PEHUS U
o0mel KymbTyphl YeNo-
BEKa, a TaKXXe JKOJIOTHU-
YecKd  0OOCHOBAHHOTO
OTHOLIEHHUSI K CBOEMY
3I0POBBI0 ¥ NPHUPOJTHOU

Paznen 3
Tema 3.3 IIpaktuueckoe 3anstue Ne 8

Pazmgen 4
Tema 4.3 Coo01iienue

Paznen 8
Tema 8.1 IIpakTrueckoe 3ansatue Ne 13




cpere;

- BJIJIETh CUCTEMOW XUMMUe-
CKMX 3HAHUH, KOTOpasi BKIIO-
Yaer: OCHOBOIIOJIAraoLIHe
HNOHSATHUS (IOIOJIHUTENIBHO K
cucTeMe HOHATUH ©6a30BOro
YPOBHS1) - U30TOIIbI, OCHOBHOE
U BO30YXIEHHOE COCTOSHUE
aToMa, TUOpHUIU3AIUS ATOM-
HBIX opOuTanel, XMMHUYecKast
cBs3b ("CY " u KpaTHbIE CBS-
31), MOJISIpHas KOHILIEHTpa-
s, CTpyKTypHas (opmyina,
U30MepHs (cTpykTypHas,
reoMeTpuueckasi (LMC-TpaHC-
U30MepHsl), THUIBl XUMHYe-
CKHX peakuuil (roMo- U rere-
pOreHHble, O0paTUMble U He-
oOpaTumble), pacTBOpbI (HC-
TUHHBIE, IHMCIIEPCHBIE CHCTe-
MBI), KpUCTAJIJIOTUAPATHI,
CTENEHb JUCCOLUAINH, DIIEK-
TpONM3, KpEeKuHr, pudop-
MUHT); TEOPUU U 3aKOHBI, 3a-
KOHOMEPHOCTH, MHUPOBO3-
3pEHUYECKUE 3HaHMs, JIexKa-
€ B OCHOBE IIOHHMMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH
XUMHYECKUX SIBICHUH, CO-
BpPEMEHHbIE IPEACTaBICHUS O
CTPOCHHUH BEILIECTBA HA aTOM-
HOM,  MOJIEKYJSIDHOM U
HAJMOJIEKYJISIPHOM YPOBHSIX;
IIPEJICTABICHUSI O MEXaHU3-
MaxX XUMHYECKHX peaKlIHi,
TEPMOJUHAMHYECKUX U KHHE-
TUYECKUX 3aKOHOMEPHOCTSIX
UX NPOTEKaHUs, O XUMHUYE-
CKOM paBHOBECHUH, JHUCIEpC-
HBIX cHucTeMax, (pakrosnoru-
qyecKUe CBEIEHUSI O CBOM-
CTBax, COCTaBE, MOJIYYEHUH U
0€30I1aCHOM ~ UCIIOJIb30BaHUH
BaXHEHIINX HEOPraHUYECKUX
U OpPraHUYECKUX BEILECTB B
OBITY M TNPAaKTUYECKOHN ed-
TEJILHOCTH YeJIOBEeKa; OOLINX
HAYYHBIX MPHHIUIAX XHMH-
YecKOoro IpOM3BOACTBA (Ha
npuMepe MpPOU3BOJCTBA CEp-
HOM KHCIIOTBI, aMMHUaKa, Me-
TaHoJIa, IepepaboTKu HePTH);
OK 01

- BJIaJIEET CUCTEMOH XH-
MHYECKHX 3HaHUM, KOTO-
pasi BKJIIOYAET: OCHOBO-
MOJIAraloImue  MOHSATHUS
(TOTIOJIHUTENILHO K  CH-
CcTEeME MOHATHIH 0a30BOT0
YPOBHSI) - W30TONBI, OC-
HOBHOE U BO30YXJICHHOE
COCTOSIHHE aToMa, TH-
Opuau3aiusi  aTOMHBIX
opOuTanei, XuMHYeCKas
cBsa3b ("CY " u kparHble
CBSI3W), MOJISIpHAsE KOH-
[EHTpaIUs, CTPYKTypHAast

dbopmyia, u3oMepus
(cTpyKTypHasi, TeoMeT-
pudeckass  (IEC-TpaHC-

U30MEpHUsl), TUIBI XUMHU-
YeCKUX peakIuii (romo-
U TEeTeporeHHble, 0o0pa-
THMBIC U HEOOpaTUMBIE),
pacTBOpsl  (MCTHUHHBIE,
TUCIIEPCHBIE  CHCTEMBI),
KpUCTAJIJIOTUAPATHI, CTE-
NeHb JUCCOLIMAIUH,
ANIEKTPOJIN3,  KPEKHHT,
pUdOPMUHT); TEOPHUH H
3aKOHBI, 3aKOHOMEPHO-
CTH, MUPOBO33PEHYECKUE
3HAHUS, JIeXkKAIlUe B OC-
HOBE TOHHMAHHS TIPU-
YUHHOCTU M CUCTEMHO-
CTH XUMHYECKHX SIBJIE-
HU, COBPEMEHHBIE
IIPEJICTABICHUSI O CTPOE-
HUU BElIeCTBa Ha aTOM-
HOM, MOJIEKYJISIPHOM U
HAJMOJIEKYJISIPHOM

YPOBHSIX; TIPECTABICHUS
0 MeXaHM3Max XuMHu4Ye-
CKUX peakluul, TepMo-
TUHAMHYECKUX W KHHE-
TUYECKUX 3aKOHOMEPHO-
CTSIX WX MPOTEKaHUs, O
XUMHYECKOM  PaBHOBE-
CUM, JUCIEPCHBIX CH-
cremax, (akTojoruue-
CKHME CBEIEHUA O CBOU-
CTBaX, COCTaBe, MOJIyde-
HUM U Oe30macHOM HcC-
MOJB30BAaHUM  BaXKHEM-
IINX HEOPTaHWYeCKUX |

Pazmen 2
Tema 2.1 TectupoBanue

Paznen 3
Tema 3.3 YcTHbIN onipoc

Pa3zgen 4
Tewma 4.1 TectupoBanue
Tema 4.2 ITucbMeHHBIN OITPOC

Pazgen 5
Tema 5.1 TectupoBanue

Tema 5.2 IIpaktuueckoe 3anarue Ne 10

Pazmen 6
Tema 6.1 TectupoBanue

Tema 6.1 IIpaktuueckoe 3anstue Ne 11
Tema 6.2 JlaboparopHast pabota Ne 3

Pasnen 9

Tema 9.1 JIaGoparopHnas pabota Ne 5




OpraHu4YCCKUX BCHICCTB
B OBITY ¥ IPAKTUYECKON
JACATCIIPHOCTH YCJIO0BCKA,
OOIIMX HAYYHBIX MPHH-
ouIiax XUMHUYCCKOI'O
NPOM3BOJICTBA (HA TIpHU-
Mepe MPOU3BOJICTBA Cep-
HOW KHUCIIOTBI, aMMHaKa,
MeTaHoja, NepepaboTKu
HeTH);

-yMETb TPOBOAUTH PACUETHI
0 XUMHYECKUM (popmynam u
ypaBHEHHSIM XUMHYECKHX
peakuil ¢ HCIOJIb30BAaHUEM
¢u3nueckux BeTMYMH (Mac-
Cbl, 0o0beMa Tras3oB, KOJU4Ye-
CTBa BEUIECTBA), XapaKTepH-
3YIOIIMX BELIECTBA C KOJIUYE-
CTBEHHO! CTOPOHBI: PaCUeThl
M0 HAXOXKJICHUIO0 XUMUYECKOU
(opMyITBI BElIeCTBa; PacYEThI
Macchl (00beMa, KOJIMuYecTBa
BEIIIECTBA) TMPOAYKTA PpEaK-
I[UU, €CJIM OJTHO U3 MCXOJHBIX
BEIIECTB JaHO B BHIE pac-
TBOpa C OIpeNeIeHHONW Mac-
COBOM JI0JIEWM PACTBOPEHHOIO
BEIIIECTBA WJIM JIAHO B U30BIT-
Ke (MMeeT IpHUMECH); pacue-
Thl MAacCOBOM WMIIM 00BEMHOU
JIOJM BBIXOJA TIPOIYKTa pe-
aKIMU; pacyeThl TEIIOBOrO
s dexra peakimii, 00bEMHBIX
OTHOILICHUH T'a30B;

OK 01, OK 02

-yMeeT MNPOBOAUTH pac-
YeTbl 10 XHUMHUYECKUM
dbopMynaM U ypaBHEHU-
M XUMUYECKUX peakluit
C HUCHOJb30BaHUEM (u-
3MYECKUX BEJIUYUH (Mac-
CBI, 00BbEMa Ta30B, KOJIH-
4yecTBa BEIIECTBA), Xa-
PaKTEepU3YIOIKUX  BEIIe-
CTBAa C KOJMYECTBEHHOM
CTOPOHBI: pacyeThl IO
HAXOXJCHUIO  XUMHUYe-
cKoit  (opmynbl  Bere-
CTBA; pacyeTbl MaccChl
(oOBema, KOJIMYECTBA
BeleCTBa) MPOAYKTa pe-
aKIMH, €CJIU OJTHO U3 HC-
XOJHBIX BEHIECTB JIaHO B
BUJIE PacTBOpa C OIpe-
IeIeHHOM MacCOBOM JI0-
Jedl pacTBOPEHHOIO Be-
IIecTBa WJIH JAaHO B W3-
ObITKE (MMEET NMPUMECH);
pacueTsl MacCOBOH WU
00BEMHON JIOJM BBIXOJIA
MPOJYKTa PEaKIuu; pac-
YeThl TETUIOBOTO 3(deK-
Ta peakuui, OOBEMHBIX
OTHOIIICHUH T'a30B;

Paznen 3
Tema 3.1 IIpaktuueckoe 3ansarue Ne 5

Pasznen 4
Tema 4.2 [Tpaktuueckoe 3anarue Ne 9

Pa3nen 6
Tema 6.1 IIpaktuueckoe 3anstue Ne 11

Pa3zzgen 9
Tema 9.2 Ilpaktuueckoe 3anstue Ne 14

- YMETh HCIIOJIb30BaTh
HAaUMEHOBAHUS XUMHYECKHUX
COEMHEHUN MEXIyHapOIHO-
ro COK3a TEOPETUYECKON H
MPUKJIAJHOW XUMHUHU U TPUBHU-
aJbHbIC HA3BaHUS BEUIECTB,
OTHOCSIIUXCA K HM3YYEHHBIM
KJIacCaM OpPraHWYEeCKUX U He-
OpPraHUYECKUX COCIUHEHUMU;
WCIIOJIb30BaTh  XMMHUYECKYIO
CHMBOJIMKY JUISl COCTaBJICHUS
dbopmyn HEOPTaHUYECKHUX
BEILIECTB, MOJICKYJISIPHBIX U

CTPYKTYPHBIX (pa3BepHYTHIX,

ymeer HCII0JIb30BATh
HAaUMEHOBAHMSI XUMUYE-
CKHX COEIMHEHUN MEX-
JYHapOJHOTO COr03a
TEOPETUYECKOW U IIpHU-
KJIQJHOW XUMHUH U TpPH-
BUAJIbHBIE HAa3BaHUS Be-
IIECTB, OTHOCSIIUXCS K
M3YYEHHBIM KJlaccaMm op-
raHUYecKUX M Heopra-
HUYECKUX COEIMHEHUI;
HCIIOJIb30BaTh  XUMHUYE-
CKYI0 CHUMBOJIUKY JUIS
COCTaBJICHUS dbopmyn

Paznen 2
Tewma 2.1 Ipaktuueckoe 3anstue Ne 4
Tewma 2.2 ITuceMeHHbIN onpoc




COKpAIICHHBIX M CKEJIETHBIX)
dbopMya OpraHWYECKHUX Be-
IIECTB; COCTAaBJIATH YpaBHe-
HUS XUMUYECKUX peakiuil u
packpeiBaTb MX CYLIHOCT:
OKHUCJIUTEIbHOBOCCTAHOBHU-

TEIBHBIX pPEaKUUHd IoCpen-

CTBOM COCTaBIIEHHUSI DIEK-
TPOHHOTO OajiaHca 3TUX pe-
aKIMi; peakiuid HOHHOTO

oOMeHa IyTeM COCTaBJICHUS
WX TOJHBIX W COKPAIICHHBIX
WOHHBIX ypaBHEHUH; peakiuu
TUAPOJIN3a, PEaKIHid KOM-
TJIEKCO00pa3oBaHUs (Ha
puUMepe TUAPOKCOKOMILICK-
COB I1IMHKAa U aJIOMUHHUS);
MOATBEPKJATh XapaKTEePHBIC
XMMHYCCKHE CBOMCTBA Be-
IIECTB  COOTBETCTBYIOIIUMU
IKCIIEPUMEHTAMHU ¥ 3aIUCIMU
YpaBHEHUU XUMHYECKHX pe-
aKIHI;

OK 01

HEOPraHMYECKUX Be-
IIECTB, MOJIEKYJIIPHBIX U
CTPYKTYpHBIX  (pa3Bep-
HYTBIX, COKpAIlEHHBIX U
CKeJIETHBIX) (opMyl Op-
FaHUYECKUX  BEIECTB;
COCTaBIISIETTh YpaBHEHUS
XUMHUYECKHX PEAKIMUHA U
packpblBaeT HUX  CYIl-
HOCTb:  OKHUCIIUTEJIbHO-
BOCCTaHOBUTEIIBHBIX pe-
aKUUi MOCPEeICTBOM CO-
CTaBJICHUS DJIEKTPOHHO-
ro OajaHca 3THUX peak-
LUHM; peakluil HMOHHOTO
oOMEHa IyTeM COCTaB-
JIEHUSI UX MOJHBIX U CO-

KpaleHHbIX HMOHHBIX
YpaBHEHUW;  pEaKlUH-
TUAPOIIN3A, peakumii

KOMILJIEKCOOOpa30BaHuUs
(Ha TIpuUMeEpe THAPOKCO-
KOMIUIEKCOB IIMHKA M|
QTIOMHUHHMS);  TOATBEP-
KIaTh XapaKTEepHBbIC XH-
MHYECKHE CBOMCTBA Be-
HIECTB  COOTBETCTBYIO-
IIUMH  SKCIIEPUMEHTAMU
U 3alucsiIMU ypaBHEHUU
XUMHYECKUX PEaKIi;

- yMeTh Kiaccu(uuupoBaThb
HEOPraHWYECKUE U OpraHuye-
CKHE BeIIeCTBA W XHUMHYE-
CKHE€ pEaKlWH, CaMOCTOs-
TETBbHO BHIOMpATh OCHOBAHUS
U KpUTEepUU nans Kiaccudu-
Kallil M3y4aeMbIX XUMHYe-
CKUX OOBEKTOB; XapaKTepH-
30BaTh COCTaB M BaKHEUIIIHE
CBOMCTBa BEUIECTB, IMPUHAI-
JeXKaMUX K OMpeIesIeHHBIM
KjlaccaM M Tpynmnam Coeu-
HEHUIl (IPOCThIe BEIIECTBA,
OKCHU/[IbI, THUAPOKCHIIBI, COJIH;
YTJI€BOJOPOAbI, MPOCThIE
3¢upbl, COUPTHI, (EHOIBL,
aNbJIeTUIbI, KETOHBI, KapOo-
HOBBIC KHCJIOTBI, CJIO)KHBIC
3buUpBl, KHUPHI, YIIEBOJIBI,
aMHUHBI, aMHHOKHUCIIOTEI, O€JI-
KH); IPUMEHATH 3HAHUS O CO-
CTaBe M CBOWCTBaX BEIICCTB
JUISt AKCIEPUMEHTAIbHON

- yMeeT Kiaccuuimpo-
BAaTb HEOPraHUYECKHE U
OpraHUYeCKHe BEIIECTBA
U XMMHUYECKHE PEAKIUH,
CaMOCTOSITENIbHO ~ BBIOU-
paeT OCHOBaHUS U KpH-
TepuM Uil Kiaccupuka-
IMA M3Y4aeMbIX XUMHU-
YeCKHMX OOBEKTOB; Xa-
paKkTepusyeT COCTaB H
BOKHEHIIME  CBOMCTBA
BEILECTB, IMPUHAIIEKA-
IMX K OIpeAesIeHHbIM
KJlaccaM W Tpymmam co-
eAMHEHU (MpOCThie Be-
IIECTBA, OKCHUIbI, THI-
POKCHU/[IbI, COJIU; YTJIEBO-
JOpOJibI, TpOCThIE 3(u-

pbl, CHOUPTHL, (EHOIBI,
aJbJIEeTU/IbI, KETOHBI,
KapOOHOBBIE  KHCJIOTHI,

CIIOXHBIE 3(DUPBL, KUPBHI,
YIJI€BOJbl, AMUHBI, AMHU-

Paznen 3
Tema 3.2 ITpakTuueckoe 3ansatue Ne 7




IIPOBEPKU THUIOTE3 OTHOCH-
TEJIbHO 3aKOHOMEPHOCTEN
MPOTCKAHUA XUMHUYCCKUX PC-
aKIMil W T[POTHO3HPOBAHUS
BO3MOKHOCTEN UX OCYILECTB-
JICHUS;

OK 01

HOKHCIIOTEI, OCIKN);
IIPUMEHSET 3HAHUS O CO-
CTaBe M CBOWCTBAaxX Be-
LIECTB JUIS DKCIEPUMEH-
TaJbHOM IIPOBEPKU TI'M-
II0TE€3 OTHOCUTEIIBHO 3a-
KOHOMEPHOCTEW IIpoTe-
KaHHA XUMHMYECKHX pe-
aKIMi U NPOTHO3UPOBA-
HUS BO3MOXKHOCTEM HX
OCYIIECTBIICHNUS,

- yMeThb NOJATBEPXKIaTh Ha
KOHKPETHBIX TpHUMepax Xa-
paKTep 3aBUCUMOCTHU PEaKIIH-
OHHOM CIIOCOOHOCTH OpraHu-
YECKUX COEJUHEHHH OT KpaT-
HOCTH M THUINA KOBAJIEHTHOM
ces3u (" C? " u ""), B3auMHO-
ro BIUSHUS aTOMOB W TPYIIII
aTOMOB B MOJIEKYJaX; a Tak-
K€ OT OCOOEHHOCTEH peau-
3allUMd  Pa3NIUYHBIX MEXaHHU3-
MOB IIPOTE€KaHUS PEAKLUN;

OK 01

yMEET NMOATBEPKAATH Ha
KOHKPETHBIX IpUMEpPax
XapakTep 3aBUCUMOCTHU
PEaKIIMOHHON CIIOCOOHO-
CTH OpraHU4ecKHX CO-
€AVMHEHUN OT KPaTHOCTH
U TUIA KOBaJCHTHON
cesa3u (" C? " u""), B3a-
MMHOTO BJIUSHUS aTOMOB
U TPYII aTOMOB B MoOJIe-
KyJIax; a TaKke OT 0CO-
OEHHOCTEN peanu3anuu
pa3IMYHBIX MEXaHU3MOB
IIPOTEKaHUs PEaKLIN;

Pa3zmgen 4
Tema 4.1 TectupoBanue
Tema 4.2 ITucbMeHHBIN OITPOC

- yMeThb XapaKTepu3oBaTb
AJIEKTPOHHOE CTPOEHHUE aTo-
MOB (B OCHOBHOM M BO30YX-
JIEHHOM COCTOSTHUW) M MOHOB
XUMHUYECKHX 3JIeMeHTOoB | - 4
nepuonoB  [lepmoandeckoit
cuctemsl /.M. Mennaeneera u
UX BaJICHTHbIE BO3MOXKHOCTH,
ucnoap3ys nonsarus "s", "p",
"d-anexTpoHHBIe" OpOUTAIH,
DHEPreTUUECKUE YPOBHU;
OOBSACHATH 3aKOHOMEPHOCTHU
WU3MEHEHHUs CBOMICTB XMMHUYE-
CKHX DJIEMEHTOB M oOpa3sye-
MBIX UMM COEIMHEHUH IO Ie-
puozaM U rpyImam.

OK 01

yMEET XapaKTepU30BaATh
AIIEKTPOHHOE  CTPOEHUE
aTOMOB (B OCHOBHOM U
BO30Y)KJICHHOM COCTOSI-
HUU) U HOHOB XUMHUYE-
CKHX dJieMeHTOB 1 - 4
nepuonoB  Ilepuoanue-
ckoit  cucremnl J[.W.
MenaeneeBa M HX Ba-
JICHTHBIE BO3MOXHOCTH,
UCIIONIB3Ysl MOHATUA 'S",
"p",  "d-anextpoHHBIE"
opOuTanu, SHepreTuye-
CKHE YPOBHU; OOBSICHSET
3aKOHOMEPHOCTH  HM3Me-
HEHUSI CBOMCTB XHMMHYE-
CKHX DJIEMEHTOB M 00pa-
3yeMbIX HWMH COEIUHE-
HUA 1O T[epuojam Hu

Ipymmam.

Pazgen 1
Tema 1.1 YcTHbIi omipoc

- YMeTh IUIAHUPOBaTh U BHI-
MOJIHATh XUMHYECKUH JKCIie-
pPUMEHT (TIpeBpalleHusi opra-
HUYECKMX  BEIIECTB  IMpHU
HarpeBaHuy, MOIYYEHHUE ITH-
JeHa WM H3Y4YEHHE  €ro
CBOICTB, Ka4e€CTBEHHBIE pe-
aKlIMM Ha aJbJeTuibl, Kpax-

- yMeeT IUJIaHUPOBaTh U
BBITTOJTHATh XUMHUYECKUH
JKCHEepUMeHT  (TpeBpa-
HIEHUsI ~ OPraHMYECKUX
BEUIECTB IpU HarpeBa-
HUU, TIOJyYEHUE ITHIICHA
Y U3y4YEHHE €TI0 CBOMCTB,
KAYECTBEHHbIE PEaKIUU

Pazgen 3

Tewma 3.2 JTabopatopHas pabora Ne 1

Pazmen 6

Tema 6.2 JlaGopaTtopHas pabora Ne 3

Paznen 7

Tewma 7.1 JJaboparopnast pabota Ne 4




MaJ, YKCYCHYIO KHUCIIOTY; Je-
HaTypauuss  O€JIKOB  TIpH
HarpeBaHWU, LBETHBIE pPEak-
U OEJKOB; MPOBOJUTH pe-

aKnMyd  HMOHHOrO  OOMeHa,
ONpENENATh CpPeAy BOIHBIX
pacTBOpOB, Ka4yeCTBEHHEIE

peakuuu Ha cynbdar-, Kap-
OoHAT- U XJOPUA-aHUOHBI, Ha
KaTUOH aMMOHMS;, pellaTh
HKCIIEPUMEHTANIbHBIE  331a4H
no temam "Meraiel" u "He-
MeTaJlIbl") B COOTBETCTBUU C
OpaBUIaMU  TEXHUKH Oe3-
OTAaCHOCTH MpH OOpAIICHUH C
BEIleCTBaMM M Jlaboparop-
HBIM 000pyIOBaHHMEM; Ipel-
CTaBIATh pPe3yibTaThl XUMHU-
YEeCKOro JKCIepUMEHTa B
dopme 3amucu  ypaBHEHHI
COOTBETCTBYIOIIMX PEAKLIMMI U
(dbopMynupoBaTh BBIBOJABI HA
OCHOBE 3THUX PE3YJIbTATOB;
OK 02, OK 04

Ha aJbACTUIBI, Kpaxmall,
YKCYCHYIO KHUCIOTY; Je-
HaTypanusi OEJIKOB IpU
HarpeBaHUU,  IIBETHbHIE
peakiuu OeNKOB; MPOBO-
TUTh PEaKIUd HOHHOTO
oOMeHa, OIIpEAEIIATh
Cpelly BOAHBIX pPacTBO-
pOB, KAaueCTBEHHBIE pe-
aKkluuu Ha cynbdar-, kap-
ooHart- u XJOpUA-
AQHUOHBI, HA KaTHOH aM-
MOHHUSI; peIIaTh 3JKCIie-
pUMEHTaNbHbIE  3ajauu
no temaM "Meramibl" u
"Hemeramnsl") B cOOT-
BETCTBUU C TIPaBUIAMHU
TEXHUKU Oe30MacHOCTH
npu oOpalIeHuu ¢ Bele-
CTBaMU U 1a00PaTOPHBIM
obopynoBaHueM; TIpel-
CTaBJISTh pE3yNbTaThI
XUMHYECKOIO  JIKCHEpHU-
MeHTa B (opme 3amucu
YpaBHEHU U COOTBET-
CTBYIOIIUX peaKkuul u
dbopMynupyeT  BBIBOJBI
Ha OCHOBE ITHX pe3ylib-
TaTOB;

Tema 7.2 IIpaktuueckoe 3anstue Ne 12

Paznen 8
Tema 8.1 IIpaktuueckoe 3anarue Ne 13

Pa3zzgen 9
Tema 9.2 JIaboparopHas pabora Ne 6

- yMeThb aHaIU3UpPOBATH XU-
MHYECKYIO uHpopmaIuio,
MOJIy4aeMYI0 M3 Pa3HBIX HC-
TOYHUKOB (CpeACTB MacCOBOMU
uHpopmanuu, cetb MHTEpHET

" IpyrHe);
OK 02, ITK 2.1

yMEeT  aHaJIM3HPOBATh
XUMHUYECKYI0 HuH(pOpMa-
[UI0, MOJy4aeMylo W3
pasHBIX HUCTOYHHUKOB
(cpeacTtB maccoBoil WH-
dbopmariu, cetb UHTEp-
HET U JIpyrue);

Pazgen 1

Tewma 1.2 [Ipaktuueckoe 3anstue Ne 2
Pazpgen 3

Tewma 3.1 IIpaktuueckoe 3anstue Ne 6
Tema 3.2 JIaGopatopHas pabota Ne 1
Tewma 3.3 Ipaktuueckoe 3anstue Ne 8
Paznen 4

Tema 4.3 CooOuienue

Paznen 6

Tewma 6.2 JTabopatopHas padora Ne 3
Pazpnen 8

Tewma 8.1 Ipaktuueckoe 3ansitue Ne 13

- BJIaA€Tb OCHOBHBIMH MCTO-
JaMM  HAYYHOro IIO3HAHUA
BCIICCTB M XHUMHWUYCCKHUX SAB-

BJIaACCT OCHOBHBIMHU MC-
TOAAaMH HAYYHOI'O II0-
3HaHUA BCIICCTB U XH-

Paznmen 5
Tewma 5.1 JIaGoparopnas pabota Ne 2

neHudd (HaOMIOEHWE, W3Me- | MUYECKHX sBienud | Pasngen 7

peHue, HKCHEepUMEHT, Moje- | (Habmozenue, wusMmepe- | Tema 7.2 IIpaktuueckoe 3ansatue Ne 12
JUPOBAHUE); HUE, SKCIIEPUMEHT, MO-

OK 02 JIETTMPOBAHMUE);

- YMETh  CaMOCTOSITENIBHO | YMEET camocTosATenbHO | Pasnmen 5

IUIaHUPOBaTh M MPOBOJAUTH | MIaHUpOBaTh U TpoBo- | Tema 5.1 JlabBopaTopnas paGora Ne 2
XUMUYECKUM  SKCHEPUMEHT | JUTh XUMHYECKHMM DKC-

(moyueHHe W U3y4uEHHE
CBOMCTB HEOPraHWYECKHX H

NEpUMEHT (TOoJIyuyeHHe U
W3y4YEHUE CBOWCTB HEOpP-

Paznen 7
Tewma 7.1 JJaboparopnast pabota Ne 4




OpPTaHMYECKHUX BEIIECTB, Ka-
YECTBEHHBIC PEAKINH yTJIe-
BOJIOPOJIOB Pa3NIMYHBIX Kiac-
COB U KHCJIOPOJCOACPKAIINX
OpPraHMYeCKHUX BEIIECTB, pe-
HICHUE OSKCIIePHUMEHTAIBHBIX
3aJa4 10 pacro3HaBaHUIO He-
OpPraHWYeCKUX M OpraHuve-
CKHX BEIIECTB) C COOJIIOACHU-
eM mpaBui Oe3omacHoro o6-
pamieHuss ¢ BEIIECTBAMH U
nabopaTopHbBIM  000pyIOBa-
HUEeM, (hOpMyITUpOBaTh ILEIH
UCCIIC/IOBAHMSI,  IPEIOCTaB-
JSTH B pa3iu4Hoil popme pe-
3yJIBTaThI IKCIEPUMEHTA,
aHAM3UPOBaTh U OLICHUBATH

UX JOCTOBEPHOCTb;
OK 02, OK 04

TaHUYECKHX M OpraHuve-
CKUX BEIIeCTB, Kaue-
CTBEHHBIC pEaKLUUU Y-
JIEBOJIOPOIOB Pa3IMUHBIX
KJIACCOB M KHUCIIOPOJCO-
JIepKalluX  OpraHuye-
CKUX BEUIECTB, pEIICHUE
AKCIEPUMEHTAJIbHBIX

3aJa4 10 paclo3HaBa-
HUIO HEOPraHUYECKUX |
OpraHWYECKUX BEIIECTB)
C coOJIt0/IeHuEeM TMPaBUI
0e301acHOro 0opaleHus
C BelllecTBaMu U jabopa-
TOPHBIM  000PYZOBAaHHU-
eM, opmynupyer uenu
UCCIIEIOBaHMs,  MPEIo-
CTaBJsSIET B Pa3IUYHON
dbopme pe3ynabTaThl JKC-
MEepPUMEHTa, AaHaIU3UPY-
€T W OLEHWBACT UX JO-

CTOBEPHOCTb;
-yME€Tb OCYIIECTBJISTh IIeJie- | yMEeT ocymecTBisATh | Paznen 4
HaIlpaBJICHHBIN TMOUCK XMMH- | IleleHanpaBieHHblld 1o- | Tema 4.3 CooOmieHue
4ecko WHQPOpMAalMu B pa3- | HCK XUMHUYECKOW  WH-

JUYHBIX HCTOYHMKAxX (Hayd-
Has ¥ y4yeOHO- Hay4dHas JHTe-
parypa, CpelIcTBa MacCOBOIi
uHpopmanuu, cetb MHTEpHET
U Jpyrue), KpUTHYECKU aHa-
JIU3UPOBATH XHUMHAYECKYIO
uHpopManuio, mnepepadaThl-
BaTh €€ M UCIOJIb30BATh B CO-
OTBETCTBHM C IOCTaBJIEHHOM
y4aeOHOM 3a/1aueit;

OK 02

dopmanuu B pa3iIMyHBIX
UCTOYHUKAX (HayyHas U
yuyeOHO-Hay4yHasi  JIUTe-
paTypa, cpelcTBa Macco-
BO uH(popManuu, cerbh
Wnteper u apyrue),
KPUTHUYECKH aHAIU3UPY-
€T XMMHUYECKYyI0 HH)Op-
Malmio, rnepepadaTbiBaeT
€€ U HCIIOJIb3YEeT B COOT-
BETCTBUU C IIOCTaBIJICH-
HOM y4ueOHOM 3a1aueii;

Pazgen 8
Tewma 8.1 Ipaktuueckoe 3anstue Ne 13

Paznen 9
Tema 9.2 CooOirieHue

- BJIaJeTh CUCTEMOI 3HAHUI O
METOJIaX HAy4YHOrO MO3HAHUSA
SABJIECHUA TNPUPOABI, HCIOJIb-
3yeMbIX B  €CTECTBEHHBIX
HayKax M YMEHUSIMH IMpHUMe-
HATh ATU 3HAHUS MPH DKCIIE-
PUMEHTAJIBHOM  HCCIIEI0BA-
HUH BEILIECTB U UL 00BsACHE-
HUA XHMHYECKHX SBIICHHH,
MMEIOIUX MECTO B MIPHUPOJE
MPAKTUYECKOU JIESITETbHOCTH
YeJoBeKa W B ITOBCEIHEBHOM
JKU3HH,

OK 02

BJIaJICET CHUCTEMOM 3Ha-
HHM O METOJIaX HAYYHOTO
[I03HAHUs SIBJICHUM IpPHU-
pOABI, HMCHOJIB3YEMBIX B
€CTECTBEHHBIX HayKax |
MPUMEHSIET 3TH 3HAHUSA
IpU  DKCHEPUMEHTAIIb-
HOM MCCJIEJOBAaHUM Be-
MIECTB M N1 OOBsICHE-
HUSI XUMHUYECKUX SBJIE-
HUM, UMEIOIIUX MECTO B
MPUPOJE NPAKTUYECKON
JIEATENIbHOCTU YEJIOBEKA
Y B TMOBCEIHEBHOM KU3-
HU;

Pazpen 1
Tewma 1.2 IIpaktuueckoe 3anstue Ne 2

Paznen 6
Tema 6.2 JlaGopaTtopHas pabora Ne 3

- chopMHpPOBATH TPENICTAB-

paBWIbHO  (GopMupyeT

Pazmen 6




JEHUs: O XUMHUYECKOH Co-
CTaBJIAIOIIEA €CTECTBEHHOHA-
YYHOU KapTHHBI MHpA, POJIU
XUMHUM B TIO3HAHWUU SIBJICHUU
npupozsl, B (GOpPMHUPOBAHUH
MBILUICHHUS. U KYJIbTYpPbI JINY-
HOCTH, €€ (YHKUIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOMN
JUIsL PELIeHUs] NMPaKTUYECKUX
3ajjady M 9KOJIOTUYECKU 00oc-

HOBAaHHOI'O OTHOLICHUA K
CBOEMY 3/I0POBbIO U MPHUPOJ-
HOU cpene;

OK 07, 11K 2.1

MPEACTABJICHUS: O XUMU-
YeCKOM COCTaBIISIIONIEH
€CTECCTBEHHOHAYYHOU
KapTUHBl MHpPa, POJHU
XAMHU B ITIO3HAHHH SIB-
JIEHUW TPUPOJbI, B Hop-
MHUPOBAaHUU  MBIILJICHUS
U KyJbTYypbl JIMYHOCTH,
ee (G YHKITMOHATTLHOM
IPaMOTHOCTH,  HEO00XO0-
JAMOW I pelIeHUs
MPaKTUYECKUX 3aJad |
JKOJIOTHYECKH  00OCHO-
BaHHOI'O OTHOIIEHUSA K
CBOEMY  3/I0pOBBI0 U
MIPUPOAHON Cpelie;

Tema 6.1 ITpaktuueckoe 3anstue Ne 11

Paznen 8
Tema 8.1 ITpaktuueckoe 3anarue Ne 13

Pa3zmgen 9
Tema 9.2 Ilpaktuueckoe 3anstue Ne 14
Tewma 9.2 JTaboparopnas pabota Ne 6

- yMeTbh coOJroJaTh IpaBuiia
9KOJIOTHYECKU  Lienecoodpas-
HOTO MOBEAEHUA B OBITY U
TPYAOBOM  JEATEIBHOCTH B
LEJIIX COXPAaHEHUs CBOETO
3I0pOBb M OKpY)Karollen
IIPUPOJHON CpEeAbl; YYUTHI-
BaTb ONACHOCTb BO3JEHUCTBUSA
Ha KUBbIE OPraHU3MBI OIpeE-
JICJICHHBIX BEIIECTB, IOHUMAs
CMBICJI IIOKa3aTellsl Ipelellb-

yMeeT CcoOoaTh Ipa-
BWJIA JKOJIOTHYECKH IIe-
Jecoo0pa3HoOro ToBeJe-
HUSI B OBITY U TPYHOBOMH
JACATCIIPHOCTH B LECIIIX
COXpaHEHHs CBOETO 3/0-
pPOBb U OKpYXaroleH
NPUPOTHON Cpeabl; Y4u-
TBIBA€T ONACHOCTH BO3-
JCWCTBHS Ha JKHUBBIE Op-
raHu3Mbl OIIPCACIICHHBIX

Paznen 8
Tewma 8.1 IIpaktuueckoe 3anstue Ne 13

Pa3zzgen 9

Tema 9.1 JTabopartopHast pabora Ne 5
Tema 9.2 IIpaktuueckoe 3anstue Ne 14
Tema 9.2 JTaboparopHas pabora Ne 6

HOM JTOMYCTUMOM KOHIIEHTpPA- | BEUIECTB, IMOHHUMAET

1Y, CMBICJI TIOKAa3aTels Ipe-

OK 07,1IK 2.1 JeJIbHOM JIOIYCTUMOM
KOHIICHTpAIlUH;

- yMeTh MPOTHO3UPOBATH, | YMEET NPOTHO3UPOBATh, | Pazaen 6

AHAJIM3UPOBATh M OLCHUBATh
C TO3MIUKM HDKOJOTHYECKOM
0€30IIaCHOCTH  ITOCJICICTBHS
OBITOBOM W TPOM3BOJACTBEH-
HOH JesITeNbHOCTH 4YeJIOBeKa,
CBSA3aHHOW C TMepepaboTKon
BEIIIECTB; HCIIOJH30BATh IIO-
Jy4YEHHbIE 3HAaHUSA JUIsl MPHU-
HATUSI TPAMOTHBIX PEIICHUM
npoOiieM B CUTYyallUsiX, CBf-
3aHHBIX C XUMHCH;

OK 07

aHaJM3UPOBATH U OLICHU-
BaThb C IIO3ULMUU JKOJO-
TUYECKON 0€30MacHOCTH
MOCNEACTBHSI OBITOBOM U
MPOU3BOACTBEHHOUN Jes-
TEITBbHOCTH YeJioBeKa,
CBS3aHHOU C IepepadoT-
KOW BEUIECTB; HCHOJb3Y-
€T TIOJyYCHHBIC 3HAHMS
IUTSL TIPUHSTUS TPaMoT-
HBIX pelIeHui mnpodiem
B CUTYaIlUsX, CBSI3aHHBIX
C XUMHUEH;

Tema 6.1 Ipaktrueckoe 3anstue Ne 11

Paznen 8
Tema 8.1 IIpakTrueckoe 3ansatue Ne 13

Paznen 9
Tema 9.2 Ilpaktuueckoe 3anstue Ne 14
Tema 9.2 JIaGopatopHast pabota Ne 6

- yYMeTb OCO3HaBaTh OIlac-
HOCTh BO3JICHCTBHSI Ha )KUBBIC
OpPraHU3Mbl  OIpENIeIeHHBIX
BEIIECTB, TOHWUMAs CMBICT
nokasartessi INpeneNbHON J0o-
MyCTUMON KOHIIEHTpAINH, |
HOSACHATh HA MpPUMEpPax CIo-
coObl YMEHbIIEHUSI U IPEJOT-

OCO3HAaET OIaCHOCTH
BO3JICUCTBUSI Ha JKHUBLIC
OpraHU3Mbl OIpEACINICH-

HBIX BEIIECTB, TOHUMAET
CMBICI TOKa3aTensl Ipe-
JIETbHOM  JTOIyCTHUMOW
KOHIIEHTpalluu, U TOsC-
HSET Ha IpUMepax CIo-

Paznen 8
Tema 8.1 ITpaktuueckoe 3anarue Ne 13

Pa3zmen 9
Tema 9.2 ITpaktrueckoe 3ansatue Ne 14
Tewma 9.2 JIaboparopnas pabota Ne 6




BpaH_leHI/I}I nux BpeHHOFO BO3-
JICUCTBUSA HA OPraHU3M 4YeJo-

BEKA.
OK 07

coObl  YMCHBIICHUS U
IpeI0TBPAICHUS ux
BPEIHOTO  BO3JCHUCTBUSA
Ha OPraHM3M YeJ0BeKa.
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