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Pa6ouas nmporpamMMa pa3paboTaHa B COOTBETCTBUH C TpeOOBaAHUAMU:!

- (DelepalIbHOTO TOCYAPCTBEHHOr0 06pa3oBaTe/IbHOr0 CTAH/APTA CPE/IHErO ob1ero 06-
pa3oBaHis, yTBEPKICHHOTO MPHKA3OM MunoGpuayku Pocenn ot 17.05.2012 Ne 413 (3apery-
CTpHpOBaHHOTO MHHHCTEPCTBOM I0CTHIIHH Poccuitckoit Denepanun 07.06.2012, perucrpain-
ounbii Ne 24480);

- desepanbHOrO TOCYJAPCTBEHHOr0 06pa3oBaTe/ibHOro CTaHiapra 1o npodeccuu
11.01.08 Onepatop MNOYTOBOH CBS3H  CPEAHEIr0 npodeccuonanbHoro  06pazoBaHus,
YTBEPXKACHHONO  IPHKA30M Munncrepersa npocsellenus Poccuiickoi Qepepatiyd  OT
28.06.2023, No 487 (3aperucTpHpOBaHHOr0 MHHHCTEPCTBOM IOCTHLHH Poccuitckoit @eaepanuu
04.08.2023 r., perncrpauionubiit Ne 74618);

C yUeToM:

- denepanbHOil 00pa3oBaTENbHOM IPOrpaMMbl CPEZHETO ob1iero ob6pazoBaHus, yTBEP-
xnennoit Tlpukasom Munmcrepersa npocseutenus PO ot 18.05.2023 Ne 371 (3aperucTpupo-
BanHOro MunncrepcrBoM roctuiuu Poccuitckoit ®enepaiuu 12.07.2023, peructpalioHHbIA No
74228);

- MpUMepHOit pabouei mporpaMMsl 00111e06pa30BaTENbHOM JIUCIHITTTHHBL «Xumus» i
npodeccHOHANBHBIX 00pa3oBaTeNbHBIX OPraHM3allHii, yTBEPIKACHHOH Ha 3aceaHHH Cogera 110
OLICHKE COZICPKAHUS H KAuecTBa MPUMEPHBIX paGoduX NporpamMm o6ueo0pasoBaTebHOro 1 o-
LHANBHO-TYMAHHTAPHOTO IUKJIOB CPeHEro MPO(eCCHOHATBHOro 00pa3oBaHHs, IPOTOKOT Ne 14
ot 30.11.2022.

Pabouas nporpaMma paccMOTpeHa

Ha 3acenanuu LK o61meo6pa3oBarenpHbIX,
rYMaHUTApHBIX H COIUAJIBHO-
3KOHOMMYECKUX JUCIHUIUIMH oTaenenus AudC
ITporokox Ne 9

ot «17» ampens 2024 r.

Ipencenagess LK
@ O.B. AbGaiinynuHa
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1. OBIIAS XAPAKTEPUCTUKA PAﬁO‘IEI?'I ITPOI'PAMMBI
OBIEOBPA30OBATEJIbHOU JUCHUIIJINHDbI
OY .07 XUMUA

1.1.MecTo TMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHONH MPOrpaMmMbl

Huctmmumua OVY/1.07 Xumus Bxogutr B obOmeoOpaszoBatenbHblii mukn [IIIKPC  kak
o0s3aTenpHas AUCUUIUIMHA yueOHas AUCLIUILIMHA.

Oo6meobpa3oBarenshas nuciuiummaa OV /(.07 Xumus sBisiercs 00sS3aTelbHONW YacThIO
o01eoOpazoBaTesbHOTO IMKIIa oOpa3oBareabHOi mporpammel CITIO B cootBercTBUM ¢ PI'OC 1o
cnenuanbHocTd 11.01.08 OnepaTop nouToBOM CBA3H.

1.2. leab ¥ IuIaHMpyeMble Pe3yJbTAThl OCBOEHUS TUCHMILIUHBI:

1.2.1. lleqb 00meo6pa3oBaTeTbHOM TUCIHUIIMHBI

Copepxanne mporpamMmbel — obmieoOpazoBarenbHoil  guctumimael - OY .07 Xumus
HAIPAaBIICHO HA JOCTUKECHHE CICIYIOIINX IEIeH:

- dbopMUpOBaHHE CHUCTEMBl XMMHUYECKUX 3HAHHHM Kak Ba)KHEWIIEH COCTaBISAIONICH
€CTCCTBCHHO-HAYYHOW KApTUHBI MHpPa, B OCHOBE KOTOPOH JIeKAT KIIFOYCBBIC TIOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TECOPUU XHMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U TMOHUMaHUE
CYIIHOCTH JOCTYITHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOPHEH MX
pa3BUTHUS U CTAHOBJICHHUS,

- dbopMupoBaHUEe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHMSI BEIIECTB
U XUMUYECKUX PEaKIUi, HEOOXOMUMBIX JJIsi MPUOOPETCHHUSI YMCHHA OpPUEHTUPOBATHCS B MHpPE
BEIIECTB U XMMHUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUYECKON M MOBCEAHEBHON
KU3HU;

- pa3BUTHE YMEHUW U CHOCOOOB JESITENBHOCTH, CBSA3aHHBIX C HAONIOJEHUEM U
OOBSICHEHMEM XHUMHUYECKOTO SKCIEPUMEHTA, COOJIOJICHUEM MpaBuil 0E€30MacHOro OOpalieHus c
BEII[ECTBAMH.

1.2.2. IInanupyemblie pe3yabTaThbl OCBOCHHsI 0011e00pa30BaTeIbHONM JMCHMILIMHBI B

coorBercTBUHU ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO
Oco0oe 3HaueHue nucuUIUIMHA uMeeT npu popmupoBanuu u pa3sutuu OK u [1K.

Kon u HanmenoBanue | [Inanupyemsie
(bopMupyeMBbIX pe3yJbTaThl
KOMIIETEHIIUM OCBOEHUS
JCIUTINHBI
Oo6mue JlucuuIuimHapHele
OK 01. BeiOupats OsiajgeHue yHUBepPCAJbHBIMH | - 3HATh OCHOBOIIOJIATAOIINE
CIOCOOBI pelIeHHs y4eOHBIMH MOHATHS (XMMUYECKUH DIJIEMEHT,
3a1a4 NM03HABATEJIbHBIMH aToM, W30TOII, AJIEKTPOHHAS
npodeccnoHanbHON | MeHCTBUSIMU: obojmouka aroma, s-, p-, d-
JESTEIBHOCTH 1) 6a3oBbIe JOrHYECKHE 9JIEKTPOHHBIE OpOUTATM aTOMOB,
MPUMEHUTEIBHO K AeicTBHUSA: MOJIEKYJIa, BaJICHTHOCT,
pa3IMYHbIM - CaMOCTOSITENIBHO ANEKTPOOTPULATEIBLHOCTD,
KOHTEKCTaM dbopMynupoBaTh XUMHYECKas CBSA3b, CTPYKTYpHas
aKTyaJIM3UpoBaTh MpodiIemy, bopmymna (pa3BepHyTas "
BCECTOPOHHE €€ COKpalleHHasl), MOJb, MOJSpHas
paccMaTpuBaTh; Mmacca, MOJISIPHBIH o0Bem,
- OIPENENATDH LENH INEKTPOOTPHULATEIBLHOCTD, CTEIEHB
NesITEIbHOCTH, 3a/1aBas OKHUCJIGHUS, XUMHYECKas  CBS3b
napameTpsl U KPUTEPUU HX (xoBasneHTHas, MOHHaA,
JOCTH)KEHUS, COOTHOCUTD MeTaJuIn4yecKas, BOJIOPOJIHAs),
pE3yJIbTaThl JESTENBHOCTH C KpUCTAJIJINYECKAsl PEIIETKA, THIIbI




ITOCTaBJICHHBIMU 1ICJISIMH;

- ACIIOJIb30BATh MTPU OCBOCHHUH
3HaHUH TPUEMBI JJOTHYECKOTO
MBIILICHUS - BBIACIIATH
XapaKkTepHbIC MPU3HAKU
MOHSITHIA U yCTaHABIMBATH MX
B3aHMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOIINE TTOHATHUS JUIS
0OBSICHEHUS OT/ICTBHBIX (DAKTOB
U SIBJICHHI;

2) 6a30BbIE
HCCJIeI0BATEILCKHE
aefcTBUA:

- BJIaJICTh OCHOBAMH METOJIOB
HAYYHOTO IMO3HAHUS BEILIECTB U
XUMHYECKHUX PEaKIUI;

- (hopmynupoBaTh 1eTU U
3a/1a49M MCCIICAOBAHUS,
HCIIOJIb30BAaTh MOCTABJICHHBIC U
CaMOCTOSTEIIBHO
c(hopMyIIHPOBaHHBIE BOTIPOCHI B
KaueCcTBE MHCTPYMEHTA
ITO3HAHUS U OCHOBBI JIJIS1
(hOpMUPOBAHHUS THUIIOTE3HI 110
MIPOBEPKE NMPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

- BJIaJICTh HaBBIKAMH
CaMOCTOATEJILHOTO
TUTAHUPOBAHUS U ITPOBEICHUS
YUEHUYECKUX IKCIIEPUMEHTOB,
COBEPIIICHCTBOBATH YMCHHS
Ha0II01aTh 32 XOJ0M Tpoliecca,
CaMOCTOSTEIIBHO
MIPOTHO3UPOBATh €T0 PE3yabTaT,
dbopmynupoBaTh 0000IIEHUS U
BBIBOJIbI OTHOCHTEIIEHO
JIOCTOBEPHOCTH PE3YJIbTATOB
HCCJICIOBAHMS, COCTABIISATh
000CHOBAHHBINA OTYET O
Ipo/ieJaHHOM paboTe;

- IpUOOPETATh OTBIT
YYEHUUECKOMN
HUCCIIEN0BATEILCKON U
MIPOEKTHOM J1eATeIbHOCTH,
MIPOSIBIISATH CIOCOOHOCTH U
TOTOBHOCTB K
CaMOCTOSITEIbBHOMY TIOMCKY
METOJIOB PEIICHUS
MPAKTUIECKHX 3a]1a9,
MPUMEHEHUIO Pa3TUYHBIX
METOJIOB ITO3HAHUS,;

3) paGora ¢ nunopmanueii:

- OPUEHTUPOBATHCS B

XUMHYECKHX peakluid, pacTBop,
3JIEKTPOJIUTHI, HEDJICKTPOIIUTHI,
ANEKTPONIUTHYECKAs JUCCOLUAINS,
OKHUCITUTENb, BOCCTAaHOBUTENb,
CKOPOCTh XMMHUYECKON peakiuu,
XUMHUYECKOE paBHOBeECHE,
yTIepOIHBII CKeJIeT,

(GyHKIMOHATBHAS TPYIINA, paJAUKal,
U30MEpUs, H30MEDBI,
TOMOJIOTMYECKUN PpsiJl, TOMOJIOTH,
YIJII€BOIOPOBI, KHCIIOPOJL u
a30TcoJepIKallne COEIMHEHUS,
MOHOMED, IOJIMMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCJMHEHUs); TEOPHUH U 3aKOHbI
(Teopust CTpPOEHUS OPraHUYECKUX
BemectB A.M. BytnepoBa, Teopus
ANEKTPOJIUTUYECKON UCCOLMALNY,
MIEPUOANYECKUAN 3aKOH J.H.
MeHnpneneeBa, 3aKOH COXPAaHEHMS
MaccChl BELECTB, 3aKOH COXPaHECHHUs
U [PEBPALICHUS HSHEPruu IpU
XUMHYECKHUX peaKuusIx),
3aKOHOMEPHOCTH, CHMBOJUYECKUI
S3bIK XUMHUH, MHPOBO33PEHYECKUE
3HaHUSA, JIeKallue B OCHOBE
MMOHUMAaHHUS NPUYUHHOCTH u
CHUCTEMHOCTH XUMHYECKHX
SIBJICHUH, dakTonoruyeckue
CBEICHMS O CBOMCTBaxX, COCTaBe,
TOTy4YEHU N u 06e30macHOM
MCIIOJIb30BaHUU BaXHEHIINX
HEOPraHUYECKUX U OPraHUYECKUX
BEIECTB B OBITY M NMPAKTUUYECKOMH
JeSITEIbHOCTH YEJIOBEKa;

- YMETb XapaKTepu30BaTh
HMCTOYHUKHU YIJI€BOJIOPOAHOTO
ChIpbst (He(dTh, NPHUPOIHBIA Tas,
yTroJib), CIOcOObI UX TepepaboTKU U
MIPaKTUYECKOE IIPUMEHEHNE
MIPOJYKTOB MEpPepadboTKH;

- UMeTb CHCTEeMYy 3HaHuil 00
OCHOBHBIX  METO/Jax  HAy4yHOTo
MTO3HAHUS, UCIIOJIb3YEMBIX B XUMUH

Ipy  U3Yy4YEHUM  BEIIECTB U
XUMHAYECKUX SBIICHUN
(nabmronenue, U3MepeHue,
9KCHEPUMEHT,  MOJICJINPOBAHUE),
UCTIOJIB30BATh CHCTEMHBIE

XUMUYECKUE 3HAHUS VISl IPUHSTHS
pelIeHmi B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUsIX, CBSI3aHHBIX
C BEIIECTBAMU U X MPUMEHEHUEM;




pas3INYHBIX UCTOYHUKAX
uHpopManuu (Hay4HO-
HOMYJISIpHAs JINTEpaTypa
XHUMUYECKOTO COAEpIKaHus,
CIpPaBOYHBIE IOCOOUS, PECYPCHI
WuTepHera), aHaNU3UpOBaTh
MHGOPMALIHIO PA3IUYHBIX
BUJIOB ¥ (JOPM MIPEICTABICHHUS,
KPUTUYECKH OLICHUBATh €€
JOCTOBEPHOCTD U
HEMPOTUBOPEUUBOCTb;

- (hopmynmpoBaTh 3aIIPOCHI U
IPUMEHSATH Pa3InYHbIC METO/IbI
IpY TIOUCKE U 0TOOpe
uHpopmaruu, HeoOX0UMOM
JUTSL BBITIOJTHEHUS YI€OHBIX
3ajiay ONpPEJEeIEHHOI O THIIA;

- CAaMOCTOSATEIIBHO BHIOUPATH
ONTUMAJIbHYIO (hOpMYy
npeCcTaBICHUs HHPOPMALIUU
(cxemsl, TpadUKH, THArpaMMBI,
Ta0JINLbI, PUCYHKU U APYTHUE);

- UCTOJIb30BATh HAYUHBIN S3bIK
B Ka4eCTBE CPE/ICTBA IPU
paboTe ¢ XUMHUYECKOH
uH(popMaLyen: TpUMEHATh
MeXINpeaMETHbIE ((hru3nueckue
U MaTeMaTU4YecKHe) 3HaKu 1
CUMBOJIBI, (POPMYJIBL,
ab0peBHaTypbl, HOMEHKJIATYPY;
OsJaienne yHUBEPCAJIbLHBIMH
peryJsiTHBHBIMH
NeUCTBUAMM:

- CAaMOCTOSTEJIbHO MJIAHUPOBATh
¥ OCYIIECTBIISTH CBOIO
MO3HABATENBHYIO JIESTEbHOCTD,
oTIpeNeIsisi ee IeJH U 3aa4H,
KOHTPOJIMPOBATH U 110 MEpe
HEOOXOINUMOCTH
KOPPEKTHPOBATH MpeAaracMblit
AITOPUTM JAEUCTBUHN IPU
BBINOJIHEHUH YYEOHBIX
MCCIIEIOBATEILCKUX 3a/1ad,
BbIOMpaTh Hanboee

3¢ pexTUBHBIN CITOCOO UX
pEeLIeHHS C YIETOM MOTyYeHUS
HOBBIX 3HAHHH O BEIIECTBAX U
XMUMHUYECKUX PeaKIUsX;

- OCYIIIECTBIISAATH CAMOKOHTPOJIb
CBOEH JIeATEIbHOCTH Ha OCHOBE
camMoaHalin3a U CaMOOLICHKH;

B ob1acTu TpynoBoro
BOCIIMTAHMSA:

- YMETb IUIaHUPOBATH U BBIMOIHSITH
XAMHYECKHUI 3KCIIEPUMEHT
(npeBpateHus OpPraHUYECKUX
BEIICCTB npu HarpeBaHuH,
MOJlydYeHUE OHTHIIEHA U H3Yy4YCHHE
ero CBOMCTB, Ka4eCTBECHHBIC
peakuuu OpPraHUYECKUX BEIECTB,
JieHaTypaLus 0eJKoB npu
HarpeBaHUM, IIBETHbIE PEaAKIHUU
OCKOB) B COOTBETCTBHH  C
IpaBUJIaMU TEXHUKU OE30MaCHOCTH
npu oOpalieHUH C BEIIECTBAMHU U
7a00paTOpPHBIM  00OpPYJOBaHHUEM,
MIPEICTABIIATh PE3YIIBTATHI
XUMHUYECKOTO  JKCIEpUMEHTa B
dbopme 3aImcu YpaBHCHHIA
COOTBETCTBYIOIIUX  pEaKuuidl U
(dbopMypoBaTh  BBIBOJBI  Ha
OCHOBE 3THUX PE3Yy/IbTATOB;

- YMETh XapaKTepU30BaTh
XUMHYECKHE MTPOLIECCHI, JICKAIIHNE B
OCHOBE MTPOMBIIIITICHHOTO
MOJy4YeHUs  CEpHOM  KUCIIOTHI,
aMMHaKa, a TaKxke
c(hOpMUPOBAHHOCTh
MIPEACTaBICHUI
HayYHBIX MIPUHITAIIAX u
IKOJIOTHYECKUX npobiemax
XUMHYECKOTO TTPOU3BO/ICTRA;

- YMETb TUIaHUPOBATH M BBIMOTHSITH

00 001X

XUMUYECKUN 9KCIIEPUMEHT
(pa3noxeHue Mepokcuaa BoAOpoJa
B IPUCYTCTBHUM  KaTajau3aropa,
ONpEACIIEHUE CpeNbl  PacTBOPOB
BEIIECTB c MOMOIIbIO
YHHUBEPCAIBHOIO WHJUKaTOopa,

BIIMSIHAE Pa3IMYHBIX (PAKTOPOB Ha
CKOPOCTh XMMHYECKOH peakluH,
peakiu WOHHOTO obmeHa,
KayeCTBEHHbIE peaxkiuu Ha
cynabdar-, KapOOHaT- U XJIOPUI-
aHMOHBI, Ha KaTHOH aMMOHWUS,
pelieHue IKCTIEPUMEHTATBHBIX
3a7a4 no TeMaM "Metambl" H
"HemeTamibl") B COOTBETCTBUU C
MpaBUJIAMU TEXHUKHU O€3011aCHOCTH
Mpu 0OpaIleHuy C BElIeCTBAaMHU U
71a00paTOpHBIM  000pPY/IOBaHHEM,
MIPE/ICTaBIATh pe3yabTaThI
XUMHUYECKOTO  JKCIIEPUMEHTa B
dhopme 3armucu ypaBHEHUM
COOTBETCTBYIOIIMX  PEaKUUi U
(¢opMynIMpoBaTh  BBIBOJBI  Ha




- TOTOBHOCTH K TPYAY,
OCO3HAaHUE LIEHHOCTU
MacTepcTBa, TpyAotooue;

- TOTOBHOCTb K aKTUBHOM
JESITEIIbBHOCTH
TEXHOJIOTUYECKOHU U
COLIMAJILHOM HAIPaBJIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD,
IUIAHUPOBATh U
CaMOCTOSITEJILHO BBIIIOJIHSTD
TaKylo JAesITebHOCTD;

- HHTEPEC K Pa3InYHbIM chepam
npodeccuoHanbHOM
JIESITEJIBHOCTH.

OK 02.
Hcnonb3oBars
COBpEMEHHBIE
CpeAcTBa MOUCKa,
aHanusa u
HWHTEPIIPETAIHH
nHpopManuu u
MH(POPMAIMOHHBIE
TEXHOJIOTUH ISt
BBITIOJIHEHUS 3a/1a4
npodeccnoHanbHOM
JeSTEeITbHOCTH

B o0Js1acTi nennocTHn
HAYYHOT'O NO3HAHMS:

- copMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
0OLIECTBEHHON IPAKTUKH,
OCHOBAHHOTI'O Ha JIHAJIOTe
KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOCI'0 MECTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpIIEHCTBOBAHUE
SI3BIKOBOM M UMTATEIILCKOM
KYJIbTYpbI KaK CpEJCTBa
B3aUMO/JICUCTBUS MEXKIY
JIOJIbMH U TTIO3HAHUS MUDA;

- OCO3HAaHHE LICHHOCTH Hay4YHOU
JIeSITeIIbHOCTH, TOTOBHOCTD
OCYIIECTBIISATh MPOCKTHYIO U

HCCIIE0BATENbCKYIO
ACATCIIBHOCTD MHAUBHUYAJIbHO
U B TPYIIIE;

OBiaseHue YHHUBeEPCAIbHBIMH
yueOHBbIMHU
MOo3HaBaATC/JIbHBIMU
NefiCTBUAMU:

1) 0aszoBble  JIOTMYeCKHe
NefiCTBUSA:

- ONpeeNsATh 1enu
JIeITCIIbHOCTH, 3a7aBast
napamMeTpsl W KpUTEpUHU HX
JOCTHIXCHHA, COOTHOCHUTH
pe3ynbTaThl  JIEATEIHOCTU C

MTOCTaBJICHHBIMH TIEJISIMHU;
- HCIOJb30BaTh MPU OCBOCHHUH
3HAaHUW TIPUEMBI JIOTHYECKOIOo
MBIIUICHUS - BBIJICTISITh
XapaKTepHbIe MIPU3HAKU

OCHOBE ATHUX PE3YJIbTATOB;
- HNMECTH HpeHCTaBHGHHH 0
XUMHYECKOH COCTAaBJISIIONIEH
€CTECTBEHHO-HAay4YHOHU KapTUHBI
MHpaA, POJM XUMHUHM B TO3HAHUU

SIBJICHUI [IPUPOJBIL, B
(GopMHUpPOBaHMM  MBILIUICHUS U
KYJbTYpbI JIMYHOCTH, ee
(YHKIMOHATIBHOM ~ I'PaMOTHOCTH,
HEOOXOAMMOW  Jfsi  pelieHus
IIPAKTUYECKUX 3a1a4 u
9KOJIOTUYECKU 000CHOBaHHOTO

OTHOIICHUS K CBOEMY 370POBbIO U
MIPUPOIHOM CPEE;

- yYMETb BBISBIATH XapaKTepHBIE
NPHU3HAKU MTOHATHH, YCTAaHABIMBATH
UX B3aUMOCBSI3b, HCIIOJIbH30BATh
COOTBETCTBYIOIIME TMOHATHS TIPH
OMMCAaHUU COCTaBa, CTPOCHUS H
MPEBPAILICHU  OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUIA;

- cOOJII0IaTh MPaBUJIa MOJIH30BAHUS
XUMHYECKON nocyaou u
1a00paTOpPHEIM 000PYJIOBaHHUEM, a
TaKkKe TMpaBuwia oOpalieHus c
BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH 110 BBIMOJTHCHHIO
1a00paTOPHBIX XUMHYECKHX
OTIBITOB;

- TS o0yJaromuxcs C
OTPAaHWYCHHBIMA  BO3MOKHOCTSIMH
3I0pOBbS:  yMEHHUE  MPUMEHSTHh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX
METOJaX TIO3HAHMSI BEIIECTB W
XUMHUYCCKHX SBIICHUH;,

- yMETh UCIOJIb30BATh
XUMHYECKYI0  CHMBOJHKY  JIJIS
COCTaBJIGHUSI  MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BepHyTOH,
COKpaIleHHOH) bopmyn
OpTaHUYECKUX BEIIECTB u

YPaBHEHUN XUMHYECKHUX PpEaKIui,
W3TOTABIIMBATE MOJENH MOJIEKYII
OpraHUYECKUX BEILIECTB JUTS
WJUTFOCTPAIIMM UX XUMHYECKOTO H
IIPOCTPAHCTBEHHOT'O CTPOCHUS;

- YMEThb  ONpENeNsiTh  BUIBI
XUMHAYECKOH CBSI3U B
OpTaHUYECKUX COEIMHEHUSIX
(oguHapHbIE U KpaTHBIE);

- yMETb KPUTHYECKH
aHAJM3UPOBATh XUMHYECKYIO
nHpOpMaLIUIO, TOJIYYaeMyl0 U3




HNOHATUI M YyCTaHABIUBATh UX
B3aUMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOLIME MOHATHS JUIs
OOBSICHEHUS OTICNIbHBIX (hAKTOB
U SIBJICHMIA,

- BbIOMpaTh OCHOBaHHUA U
KpUTEpUU Ui KiaccuuKaluu
BELIECTB u XUMHUYECKHUX
peaKIuii;

- YCTaHaBIMBaTh IPUYUHHO-
CIIEICTBEHHBIC CBS3H  MEXKIY
M3Y4aEeMbIMU SIBIICHUSMY;

- CTPOUTH JIOTUYECKue
paccyxneHus  (MHAYKTUBHBIE,
JNENYKTUBHBIE, [0 AaHAaJOTUH),
BBISBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B
paccMaTpUBaeMbIX  SBJICHUSX,
dbopMynupoBaTh  BBIBOJBI U
3aKIJIIOUEHUS;

- TOpUMEHATb B  Ipolecce
[IO3HAHUS, MCIOJb3yEMbIE B
XUMHH CUMBOJIMYECKHE
(3HaKOBBIC) MOJIETH,
peoOpa3oBbIBaTh  MOJIEIbHBIC
IIPEJICTAaBICHUS - XUMHYECKUUN
3HaK  (CMMBOJI)  3JIEMEHTa,
XUMHUECKas bopmyina,
YpaBHEHHE XUMHYECKOU
peakuuu - TpU  PEUICHUH
yueOHBIX I[O3HABATEJIbHBIX W
MIPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE
MOJIEIbHBIE TIPEJCTABICHUS AJIS
BbISIBJICHUS XapaKTepPHBIX

MIPU3HAKOB U3yYaeMbIX BEIIECTB
Y XUMHYECKUX PEAKIUH.

2) 0a3oBbIe
HCCJIe10BATeIbCKHE
AEeHCTBHSA:

- BJAJETh OCHOBAMHM METOJOB
HAay4YHOI'O MO3HAHUS BEIECTB U
XUMHYECKHUX PEaKLNi;

- ¢opMmynupoBaTth [eTU U
3a/1auu WCCIIEI0BAHMS,
MCIIOJIb30BaTh MOCTABJIEHHbBIE U
CaMOCTOSITEIIBHO
c(hopMyIIHPOBaHHBIE BOIIPOCHI B
Ka4ecTBe WHCTPYMEHTA
MO3HAHUSI W OCHOBBI ISt
bopMUPOBAaHUS THUIIOTE3Bl IO
MIPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKJICHMII;

pa3HBIX HCTOYHHMKOB (cpencTBa
MaccoBoil nHpopmarun, MHTEpHET
¥ IPYTHX);

- YMETh yCTaHaBJIMBATh
IPUHAUICKHOCTh HEOPraHMYECKUX
BEIIECTB IO HMX COCTaBy K
OIIpENIeTICHHOMY  KJIacCy/TpyIme
COoeMHEHUH (IIpOCThIe BEUIleCcTBa -
METAUTBl M HEMEeTaJUIbl, OKCHIHI,
OCHOBAHHUS, KUCJIOTHI, aM(pOTEpHBIE
THIPOKCHJIBI, COJH);

- YMETH YCTaHABJIMBATH
MIPUHAJIC)KHOCTD M3YyYECHHBIX
OpPraHMYEeCKUX BEIIECTB II0 MX
COCTaBy n CTPOCHUIO K
ONPEACICHHOMY KJIacCy/Tpyrmme
COEIMHEHHI (yrmeBomoposl,
KUCJIOPOA M a30TCOJAEpIKaINE
COEIUHEHHS,
BBICOKOMOJIEKYJISIPHBIE
COCIMHCHMS ), JaBaTh UM Ha3BaHUS
o CHUCTEMaTHUECKON

Homenkinarype (IUPAC), a Taxxe
NPUBOUTH TPUBUAIBHBIC HA3BAHHUS
OTJCIIbHBIX OPTaHUYECKUX BEIECTB

(aTHyIeH, TpPONUWJIEH, AalETHJICH,
STWIEHIJIMKOJb, TJIMLIEPUH, (EHOI,
¢dbopmanpaerusu, aneTalbJETH],
MypaBbUHAs KHCJIOTa, YKCyCHas
KHCJIOTA,  OJIEMHOBAas  KHUCIIOTAa,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a,
¢bpyKkTO3a, Kpaxmai, eJUIr0JI03a,
TJIMLUH);

- YMETb IPOBOAMTH BBIYMCIEHUS 1O
XUMHYECKUM YpaBHEHHSM (Macchbl,
o0beMa, KOJMYECTBA HCXOIHOTO
BEIIECTBA MJIM NPOAYKTA PEAKIUU
0 M3BECTHBIM Macce, 00BbeMmy,
KOJMYECTBY OJHOTO U3 HCXOIHBIX
BELIECTB WM IPOAYKTOB PEAKIINH);
- YMETb HCII0JIb30BaTh
XUMHYECKYI0  CUMBOJIUKY  JUId
cocTaBieHUs] (OpMyJ BEIIECTB H
YPaBHEHUN XUMUYECKHUX pEaKluil,
CUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaiIbHbIE Ha3BAHUS
OTJIEJIbHBIX HEOPraHUYECKUX
BELIECTB (yrapHsrit ras,
YTJIEKUCITBIN Ta3, aMMHUaK, rameHas
U3BECTh,  HETalleHas  WU3BECTb,
MUTbEBASA COJA, TUPUT U JPYTHUE);

- YMETb ONPEIENATh BAJIEGHTHOCTD U
CTCIICHb OKHCJICHHMS XUMUYECKHUX




- BJIAACTh

CaMOCTOSITEILHOIO
MJJAHUPOBAHUS W TIPOBEACHUS
YYEHHUUECKUX OIKCIIEPUMEHTOB,

HaBBbIKaMU

COBCPUHICHCTBOBATH YMCHUA
Ha6JIIOI[aTB 3a X00M IIponecca,
CaMOCTOATCIIBHO

MPOTHO3HPOBATH €r0 Pe3yiIbTar,
dbopmyaupoBath 000OIIECHUS H

BBIBO/IbI OTHOCHUTEJILHO
JIOCTOBEPHOCTH  PE3YJIbTaTOB
UCCIIEJOBAHMUSI, COCTaBIISATh
000CHOBaHHBIN OTYeT 0
IIPOJIEJIaHHOM padoTe;

- npuoodperaTh OIIBIT
YYEHHYECKOU
HCCJIEI0BATEIBCKOM "
MPOEKTHOMN JIESITEIIbHOCTH,
OPOSIBIATE  CHOCOOHOCTh M
rOTOBHOCTh K
CaMOCTOSITEIIBHOMY IIOUCKY
METOJI0B pelieHus
IIPAKTUYECKUX 3ajad,
IIPUMEHEHUIO pa3IMyYHbIX

METOJIOB TIO3HAHUS;
3) padora ¢ nnpopmanmeii:
- OPHUCHTHUPOBATLCA B

pa3IMYHBIX MCTOYHHMKAX
uH(popManun (Hay4Ho-
HOMYJISIpHAs JauTepaTrypa
XUMHYECKOTO COJIep>KaHus,
CIPaBOYHBIE MTOCOOUS, PECYPCHI
WnuTepHera), aHAJIM3UPOBATH
UH(pOPMALIUIO pa3IMYHBIX

BUJIOB U (HOpM Ipe/ICTaBICHMUS,

KPUTUYECKH  OIIEHUBAaTh €€
JIOCTOBEPHOCTh u
HEMPOTHUBOPEUYUBOCTH;

Y TIPUMEHSTH Pa3IIHIHbIC
METO/bI P TOUCKE U 0TOOpE
uH(popMalu, He0OX0AUMOI
JUISL BBITIOJIHEHUS YUE€OHBIX
3aj1a4 OIMpeesICHHOTO THIIA;

- IpUOOPETaTh OMBIT
UCTIOTb30BaHUS
UH(POPMAaIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHHA
U Pa3JIMYHBIX TOMCKOBBIX
CHCTEM;

- CaMOCTOATENbHO BBIOMpATH
ONTUMATHHYIO bopmy
npeicTaBieHus  MH(popMaIu
(cxembl, rpaduKu, AUATPAMMBI,

3JIEMEHTOB B COEMHEHUSX
pa3IUYHOTO COCTaBa, BU
XUMHUYECKON CBsI3U (KOBaJICHTHAs,
MOHHaA, METaJUInYecKas,
BOJIOPOJIHAsI) B COCIMHEHMSIX, TUI
KPUCTAIUIMYECKOMN peLIeTKu
KOHKPETHOI'0 BellecTBa (aTOMHasd,
MOJIEKYJIIpHas, MOHHaA,
MeTaJIn4ecKas), XapakTep cpelibl B
BOJIHBIX pacTBOpax
HEOPraHM4YEeCKUX COEAUHEHUI;

- YMETb KJ1accu(UIUpoBaTh
XUMHUYECKHE peakuuu 1o
pa3UYHBIM TpU3HAKaM (YHCITy |
COCTaBy pearupyrouix BeIEeCTB,
teroBoMy  3ddexry  peakumm,
U3MEHEHUIO CTENeHell OKUCIIeHUs
3JIEMEHTOB, 00PaTUMOCTHU peaKuy,
YUYaCTHIO KaTalnu3aropa);

- yYMETh COCTaBISITh YpaBHEHUS

pCaKI_[I/Iﬁ Pa3JIMIHBIX THUIIOB,
ITOJIHBIC u COKpalICHHbIC
YpaBHCHUA pCaKHI/Iﬁ HMOHHOTI'O

oOMeHa, Y4YWUTbIBas YCIIOBUS, IpPU
KOTOPBIX O3TU pEeaKkUuu HIAYyT M0
KOHII;

- yMETb pPacKpbIBaThb CYLIHOCTb
OKHCIIUTENBHO-

BOCCTAaHOBUTCIIBHBIX pCaKHI/Iﬁ
HOCPEICTBOM COCTaBJICHUS
9JIEKTPOHHOTO  OajaHca  ITUX
peaKLnii;

- yMeTb OOBSCHSTH 3aBHCHMOCTH
CKOPOCTH XHMHUYECKOW peakuuud OT
pa3nuuHbIX (AKTOPOB; XapakTep
CMCIICHHS XHUMHUYECKOr0
paBHOBECHS] B 3aBUCUMOCTH OT
BHEIIHETO BO3ACUCTBUS (MIPUHIIUI
Jle laTtense);

- YMETh MPOBOJUTH BBIYHCICHUS C
HCIIOIL30BaHUEM MTOHSITHS
"MaccoBasg Jo0dsA  BellecTBa B
pactBope", 00BEMHBIX OTHOIIECHUHN
ra3oB MPH XUMHUYECKUX PEAKIIUIX,
Macchl BelleCcTBa WM 00beMa Ta30B

o U3BECTHOMY KOJINYECTBY
BEIIECTBA, Macce WIH 00beMy
OJHOTO M3  YYacTBYIOIIMX B
peaKkiuu  BEHIECTB,  TEIUIOBOTO
a¢dexkra peakuuu Ha OCHOBE
3aKOHOB  COXPaHEHHS  MAacChl
BEIIIECTB, MIpeBpaIeHUs u

COXpaHECHHsI SHEPTHH;




TaOIHITBI, PUCYHKH U APYTHE);
- HUCIIOJIB30BAaTh Hay‘-IHI:IfI A3BIK

B KauecTBe CpEJACTBA IIpH
pabote c XUMUYECKON
uHpopManueit: PUMEHSTh

MEXMpeaMETHbIE ((pu3nueckue
U MareMaTW4ecKHue) 3HAKU H

CUMBOJIBI, bopmybl,
abOpeBHaTypbl, HOMEHKIIATYPY;
- UCIOJIb30BATh "
npeoOpa3oBHIBATH 3HaKOBO-
CHUMBOJIMYECKHE cpeacTBa
HarJSTHOCTH;

OK 04. O¢ddexruBHO
B3aMMOJICHCTBOBATh
1 paboTaTh B
KOJUICKTUBE U
KOMaH1e

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIEICHHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEN0BATENBbCKOM, IPOEKTHON
Y COLMAIbHOM AESTEIBbHOCTH;
OBiaeHue YHHBEpCaAJIbHBIMH

KOMMYHHUKATHUBHBIMH
JAeHCTBUSAIMU:
- 3aJaBaTh  BONPOCHI MO

CYyIIECTBY OOCYX)IaeMON TEMBbI
B X0Ae  Juaiora  W/wim
JAUCKYCCHH, BbICKA3bIBATh UICH,
dbopMynupoBath CBOM
MNpECaAIOXKCHUSA OTHOCHUTCIBHO
BBITIOJTHEHUSI  TPEIJIOKEHHON
3aj1auu;

- BBICTYNaTh C Tpe3eHTaluen
pe3yJbTaTOB  MO3HABATEIbHOU
JESITENIbHOCTH, MOJTYYE€HHBIX
CaMOCTOSITEITEHO WITH
COBMECTHO CO CBEpPCTHUKAMHU
IMIPpU BBINIOJIHCHUN XUMHYECKOT'O
OKCIIEPUMEHTa, MPAKTUYECKOU
paboTHl 1O  HKCCIEAOBAHUIO
CBOMCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MPOEKTa
u (OPMyIUPOBaTh BHIBOJBI IO

pe3yibTaTamMm MIPOBEICHHBIX
HCCIIEN0BAHUN nyTeM
COIIaCOBAHUS TO3UIUNA B XOJIE
00CyXaeHUs u oOmMmeHa
MHEHUSIMH;

COBMECTHAS 1eATEIbHOCTD:
- TIOHMMaTh M HCIOJIb30BATH
MPEUMYIIECTBA KOMAHJIHOM H
WHIUBUIYAIbHON pabOTHI;

- IPUHUMATh LEJIM COBMECTHOM
JIEATENIbHOCTH, OPraHU30BbIBATh
Y KOOPJIMHUPOBATH NEHUCTBHUSA 110

- yMETh NPHUMEHSATH IOJIOKECHUS
TEOPUH CTPOCHHUS OPraHUYECKUX
BemectB A.M. byrnepoa s
O0OBSICHCHHUSI 3aBHCUMOCTH CBOWCTB
BEIIECTB OT HX COCTaBa W
CTPOCHHUSI;  3aKOH  COXpPaHEHHUS
MacChl BEIIICCTB;

- yMeThb NPOBOJUTH pEAKIIHUH,
MOATBEPKIAIOMINE KAaYeCTBECHHBIM
COCTaB pa3IUYHBIX
HEOPTaHUYECKHUX BEIIICCTB,
pacro3HaBaTh  OMNBITHBIM  IIyTEM
WOHBI, TPUCYTCTBYIOIINE B BOJIHBIX
pacTBopax HEOPraHUYeCKUX
BEILIECTB;

- YMETh XapaKkTEepPU30BaTh COCTAB,
CTpPOCHHUE, dbuznyeckue u
XHMHYECKHE CBOMCTBA THUITMYHBIX
MpeICTaBUTEIICH Pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIECTB
(MeTaH, 3TaH, STWJIEH, MPOIUJICH,
alleTHUIIEH, Oyraauen-1,3,
MeTmi0yraauen-1,3, OeH3011,
METaHOJI, 3TAHOJI, STHJICHTJINKOJb,
IMIEpUH, (PEHOJ, aleTalbJeTu/I,
MypaBbUHAsl U YKCYCHasi KUCJIOTHI,
IJII0KO3a, Kpaxmall, IeJUTI0JI03a,
aMUHOYKCYCHast KHCJIOTA),
WUTIOCTPUPOBATh ~ TEHETHUYECKYIO
CBSI3b MEXIYy HHUMU YPaBHEHHUSIMH
COOTBETCTBYIOIIMX  XUMHUYECKHUX
peakuuii c HCTIOJIb30BAaHUEM
CTPYKTYPHBIX (GOPMYII;

- co0oaTh npaBuia
9KOJIOTUYECKH  IEJIeCO00pa3HOTO
MOBEIeHUsT B OBITY W TPYIOBOM
NESATETLHOCTH B LETSAX COXPAHCHUS
CBOETO 3JI0pPOBbSI U OKpPY’KaIOIIEH
MPUPOJHON  Cpelbl, OCO3HaBaTh
OTNACHOCTb BO3JICHCTBHS Ha YKUBBIC
OpTaHU3MBI OTIpeICTICHHBIX
OpraHWYECKUX BEILIECTB, MOHUMAs
CMBICIT MMOKAa3aTeIst ITIK
(mpenensHO JOTYCTUMOM
KOHIICHTpAllUM),  TOSICHATh  Ha
puMepax CrocoObl YMEHBIIICHUS U
MPEAOTBPAIIEHUsT WX  BPEIHOTO
BO3JIEHCTBUS Ha OpraHu3M
YeJI0BeKa;

- yMeTh  pacKpbiBaTb  CMBICI
nepuoauueckoro  3akona .M.
MeHneneeBa U JI€MOHCTPUPOBATH
ero CHUCTEMAaTU3UPYIOIIYIO,




€€ JIOCTHKEHHUIO: COCTABIISTh
IUIaH JICWCTBUM, pacHpeneaTh
poiM C  y4eToM  MHEHUH
Y4aCTHUKOB 00CyXI1aTh
pe3ynbTaThl COBMECTHOM
paboThI;

- KOOPJIMHUPOBATh u
BBITIOJHATH PabOTy B YCJIOBHSIX

peanbHOro, BHUPTY&IbHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYUIECTBJISITh TO3UTHUBHOE
CTpaTernyeckoe IOBEACHUE B
Pa3IUYHBIX CUTYaIMsIX,
MNpOSIBJISATE  TBOPUECTBO M
BOOOpaxeHue, OBITh
MHULUATHBHBIM

OByaieHUe YHHBEPCAJIbHBIMH
peryJsiTUBHbIMH
AeCTBUAMMU:

- mpuHsTHEe ce0si U JIpYyrux
JIIOJIEN:

- NpUHUMATh  MOTHUBBl U
apryMEHTBI JIPYTUX JIFOACH NpU
aHaJIn3e pe3yJIbTaToOB
JIeSATEIbHOCTH;

- TpU3HABaTh CBOE TIPaBO W
npaBO JpPyrux JIOJAeH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH
MMOHUMATh MHUP C TIO3UIUU
JIPYroro 4eioBeKa;

OK 05.
Ocy1iecTBIATh
YCTHYIO U
MMUCEMEHHYO
KOMMYHHKAIUIO Ha
rOCy/IapCTBEHHOM
s3b1Ke Poccuiickoi
denepanyu ¢ y4eToM
oco0eHHOCTEH
COIMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

OsJaieHne YHHBepPCAJIbHbIMH

yuyeOHBIMHU
MO3HABATEJIbHBIMHI
NefiCTBUAMU:

1) 0a3oBble  JIOTHYeCKHe
nefcTBUSA:

- CTPOUTH JIOTUYECKHUE
paccyxneHuss  (MHIYKTUBHBIC,
JEyKTUBHbIE, IO AHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH U
MPOTUBOPEUUS B
paccMaTpUBaEeMbIX  SBJICHUSX,
dbopMynupOBaTh  BBIBOJBI U
3aKJIIOYCHUS,

- TNPUMEHATh B  TMpoOIEecCe
MO3HAHUS, MCIHOJIb3yeMble B
XAMHUH CHMBOJIMYECKHE
(3HaKOBBIC) MOJICITH,
peoOpa3oBhIBATh  MOJICIIbHBIC
MPEACTABICHUS - XUMHYECKUU
3HaK  (CUMBOJ)  DJIEMEHTAa,

OOBSCHUTEIIBHYIO u
MPOrHOCTUYECKYIO (YHKIINY;

- yMETh XapaKkTepU30BaTh
(omuchIBaTh) OOIIME XUMHYECKHE
CBOMCTBa HEOPraHUYECKUX
BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CyILIECTBOBaHUE
TeHETUIECKOU CBS3U MEXIY
HEOPraHWYECKUMH BELIECTBAMHU C
IIOMOLIBIO ypaBHEHUH
COOTBETCTBYIOIIMX  XHMHUYECKHUX
peaKLHii;




XUMUYECKast dbopmyia,

ypaBHEHUE XUMUYECKON
peakuuu - TPU  PEUICHUH
y4eOHBIX I103HABATEJIbHBIX W
IIPAKTUYECKUX 3ajad,
IIPUMEHSATH Ha3BaHHBIC
MOJIEJIbHBIE TIPEICTABICHUS JJIS
BBISIBJICHUS XapaKTEePHBIX

IPU3HAKOB U3Yy4aeMbIX BEILECTB
U XUMUYECKUX PEAKLUN.

2) 0a3oBbIe
HCCJIEA0BATEIbCKHE
aefcTBUA:

- BJIaACTH HaBbIKaAMHA
CaMOCTOSTELHOIO

IJIAHUPOBAHUA W IIPOBCACHUA
YYCHHUUYCCKUX OKCIICPUMCHTOB,

COBEPIIIEHCTBOBATh YMCHHUS
HaOII0aTh 3a X0JIOM IpoIlecca,
CaMOCTOSITEIBLHO

MPOTHO3UPOBATh €r0 PE3yJIbTaT,
dbopMynupoBaTh 00OOIICHUS U

BBIBO/IBI OTHOCHUTEIIBLHO
JIOCTOBEPHOCTHU pe3yJIbTaTOB
HCCIIEIOBAHMS, COCTaBJISATH
000CHOBaHHBIN OTYET 0

MpoJIeTTaHHOM padoTe;
Osgi1aieHne YHUBEPCAILHBIMHU
KOMMYHUKATHBHBIMHI
JEeHCTBUSAMM:

- 3aJaBaTh  BOIPOCHI IO
CYIIIECTBY OOCYKIaeMOW TEeMbI
B xone nyanora n/nnu
JTUCKYCCHUH, BBICKA3bIBATh UJICH,
dbopmyTupoBaTh CBOH
MPEJIOKEHUSI ~ OTHOCHUTEIHHO
BBITIOJTHCHUSI  TIPEIJIOKCHHON
3a/1a4H;

- BBICTYNaTh C Npe3eHTaluen
pe3yNbTaTOB  MO3HABATEIHHOM
JIEITENHHOCTH, MOJTYYIEHHBIX
CaMOCTOSTEIIEHO 581051
COBMECTHO CO CBEpPCTHUKAMU
MIPH BBIMOJTHEHUNA XUMHYECKOTO
DKCIIEPUMEHTA, IPAKTUYECKON
paboTel O  HCCIEIOBaHUIO
CBOWMCTB H3y4aeMBIX BEIICCTB,
peanu3anuu y4eOHOTO MPOEKTa
1 (OPMYJIMPOBATH BBIBOJBI IO
pe3ynbTaTam MPOBEICHHBIX
HCCIIE0BAHUIN IyTeEM
COIIACOBAHHUS IO3UIUNA B XOJC
00Cy X aeHUS u oOmMmeHa




MHCHUSIMH.

OK 07.
ConeiicTBOBaThH
COXpaHEHUIO
OKpY>KaroIlen cpepl,
pecypcocOepeKeHuIo,
MIPUMEHSTh 3HAHUS
00 U3MEHEHUU
KJIMMAaTa, MPUHIUIIBI
OepeKIMBOTO
MIPOU3BO/ICTBA,
3pPEKTUBHO
JIENCTBOBATE B
YpE3BBIYANHBIX
CUTYaIUsIX

B o0aacTm 3K0J0rHYecKoOro
BOCIIUTAHUA

- c(hOpMHUPOBAHHOCTH
9KOJIOTHYECKOMN KYJIbTYPHI,
[IOHHUMAaHUE BIIMSTHUS
COLMATIBLHO-3KOHOMHYECKUX

MIPOLIECCOB Ha COCTOSIHUE
NPUPOAHON M COLMAIBHOMN

Cpezbl, 0CO3HAaHHUE TTI00AIBHOTO
Xapaxkrepa 3KOJIOTUYECKUX
npo0Jem;

- IIJITAHUPOBAHUE u
OCYILIECTBJIEHUE JICUCTBUM B
OKpY’Kalolllel cpefe Ha OCHOBE
3HaHUS Lelled  yCTOM4YMBOTO
Pa3BUTHS YEJIOBEUECTBA;
AKTMBHOE HEINpUATHE ACUCTBUM,
MIPUHOCSIINX Bpen
OKpYXaIOILEH Cpee;

- yMEHUE MPOrHO3UPOBATH
HeOJIaronpusITHbIE
SKOJIOTUYECKHE  TOCIEACTBUS
MPEANPUHUMAEMBIX  JEHCTBUH,
MpeAoTBpaliaTh Ux;

- pacimpeHue OTbITa
JEATEIIBHOCTH  DKOJIOTUYECKOU
HaIpPaBJIEHHOCTH;

- OBJIa/ICHUE HABBIKaMU y4eOHO-
HCCIIEIOBATEIIbCKOM, MPOEKTHOMN
U COITUANTbHOM JIeATEIbHOCTH;

[1IK 4.2. Cobmtonath
MOPSIIOK XpaHEHUs,
y4eTa U PacChUIKU
3HAKOB [MOYTOBOM
OTLIATHI, IEHEKHBIX
CPEIICTB U IPYTUX
YCJIOBHBIX IIEHHOCTEM

- yYMeTb
XpaHeHUs u
XUMHUYECKHUX BEIIECTB.

co0JIro1aTh
HCIIOJIL30BaHHE

IpaBuIIa




2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJBLHOMN JUCHUIJIAHBI

2.1. O0bem 00me00pa3oBaTeILHONM TUCUUIJIMHBI M1 BUIbI y4eOHOH padoThI

Bup yue6Hoii paboThl O0bem yacoB

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHTUIIJIMHBI 64
OCHOBHOE coJlep:KaHue 46
B TOM YHUCIIE:

TEOPETHYCCKHUE 3aHATH 28

IPAKTUYECKHUE 3aHSTHS 18
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COIePKAHUE 16
B TOM YHUCJIE:

TEOPETHUECKUE 3aHATHS 2

MIPAKTUYECKHE 3aHATHS 14
IIpome:xxyToyHast arrecrauuss B ¢opMe auPPepeHIHPOBAHHOIO 2
3ayera — 1 cemecTp




Coneprxanue yueOHOro MaTepuaa (OCHOBHOE U

dopmMmupyemsble

oorue u
HanmeHoBaHue pa3esioB U TeM po¢eCCHOHATILHO-OPUEHTUPOBAHHOE ), JIAOOPATOPHBIE U O0bem yacoB
MPAKTUYECKHUE 3aHATHUS NPO(ECCHORATBHEIC
KOMIIETEHIIUH
1 2 3 4
1 cemecTp
Pazgea 1. Oprannyeckasi Xummsi. 34
Tema 1.1. Conep:xanue yueOHOro MaTepuasia
Teopeanecmlue OCHOBBI IIpeaMeT OpraHUyYecKold XMMHH: €€ BO3HUKHOBEHHUE, Pa3BUTHE U
OpraHUecKon XuMuu. 3HAYCHUC B TIOJYYCHHH HOBBIX BEINECTB U MaTepHaioB. Teopwus OK 01
CTpOEHHUsl OpraHuueckux coeauHenuii A.M. bByrtneposa, ee 2 OK 02
OCHOBHBIE TOJOXeHUA. CTpyKTypHBIE (DOPMYIIBI OpPraHUYECKUX OK 05
BemiecTB. ['omomorusi, wu3omepus. XHUMHUYecKas CBS3b B
OpPTraHUYeCKUX COCTMHEHHUSX - OJJMHAPHBIC M KPATHBIE CBS3H.
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
Ilpakmuueckoe 3anamue Ne 1 2
OKkcnepumenmanvhvie  Memoovl — U3VHeHUs — ewjecme U - Ux
npespawjenuti.  O3HAKOMIeHue ¢  00pa3yamu  Op2aHUYEeCKUx OK 01
gewjecms u Mamepuaiamu Ha Ux OCHO8e, MOOeIUPOsanuUe MOaeK)]l OK 03
Op2aHUu4ecKux sewecms, HaO00eHue u onucauue TIK 4.2
0eMOHCMPAYUOHHBIX ONbIMOE NO NPEeSPAEHUI0  OP2AHUYECKUX )
gewjecms npu Hazpeeanuu (niaenenue, o0Oy2IuUeaHue u opeHue).
Tema 1.2. Coaepxanue yueOHOro MaTepuaa
YruaeBoaopoasl. AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUH psia. MeTaH u aTaH OK 01
- [poCTeHIMe TMpeJICTaBUTENM  AJKaHOB: (HU3UUYECKHE MU OK 02
XUMHUYECKHE CBOMCTBa (peakuuM 3aMelleHuss U TOPEHHs), OK 05
HaxXOoXJEHUe B MPUPOAE, MOJIYYeHHUE M TPUMEHEHHE. AJIKEeHBI: 2

COCTAaB U CTPOEHUE, TOMOJIOTUYECKUH psAl. DTWIECH U MPOMNWIEH -
MPOCTEHIIINE TIPEICTABUTENN AIKEHOB: (U3NYECKUE U XUMHYECKUE
CBOICTBa (peakuuu THIPUPOBaHUS, raJIOTeHUPOBAHHS,
ruaparanu, OKHUCJICHUA U HOJII/IMepI/ISaLII/II/I), MOJIYUYCHUC U




MIPUMEHEHHE.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
Ilpakmuueckoe 3anamue Ne 2 Ceoiicmea opzaHu4uecKux
coeouHenuil

Pewenue yenouex npespawjenull Ha 2eHemu4ecKyio cesa3b MexHcoy
KAACCAMU OP2aAHUYECKUX COEOUHEHUU ¢ COCMAGIeHUuem HA36aHUll
OpP2aHU4eCKUX COeOUHEHULl NO MPUBUATLHOU UIU MENCOYHAPOOHOU
cucmemamuieckol Homenknamype. Pewenue pacuemnuix 3a0ay no
VPABHEeHUAM peaKyull ¢ y4acmuem OpeaHuiecKux 6euecms.

OK 01
OK 02
OK 04

JladopaTopHoe 3ansaTHe Ne 2 «IlosiyuyeHne 3TH/IeHA M H3yYeHHe
€ro cBOMCTB»

[lonmyyenne sTuiIEeHA M3 ATaHONIA B JaOOpATOPUU M M3YUEHHE €T0
(bU3MYECKUX U XUMUYECKUX CBOMCTB.

CocraBieHne peakuuidi MPUCOCTUHEHNUS U OKUCIICHHS Ha MpUMEpe
TUieHa. PelieHue pacyeTHbIX 3aJad C  HCIHOJIb30BAHUEM
TUTOTHOCTH T'a30B MO BOJIOPOJTY U BO3JIYXY.

OK 01
OK 02
OK 05

Anxaguensl: Oyraauwen-1,3 u werunbyraauen-1,3: cTpoeHue,
BOKHEWIIIME XWMHYECKHE CBOWCTBA (pEaKIusi TMOJUMEPHU3AIINHN).
[losnydeHne CHHTETUUECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psi.
AlleTusieH - TpPOCTEUIIUN MpEeACTaBUTEIb aJKUHOB: COCTaB,
CTpoeHHe, (U3MUYEeCKHMe M XHMHUYECKHE CBOMICTBa (peakuuu
THAPUPOBAHUS,  TAJIOTCHUPOBAHMS,  TUOApATAllUU, TOPEHHS),
MI0JIy4E€HUE U IPUMEHEHHE.

OK 01
OK 02
OK 04

Apensl. benzon: cocraB, crpoeHHe, (U3MUYECKHE M XUMHUYECKHUE
CBOMCTBa (peakluy raJIorT€HUPOBAHUS U HUTPOBAHMUS), MOJTy4YEHUE
U npuMeHeHue. TOKCUYHOCTh apeHOoB. I 'eHeTrudeckas CBA3b MEXKIY
YTIEBOAOPOAAMH, IPUHAUICKANIMMHY K Pa3JINYHBIM KIACCAM.

OK 01
OK 02
OK 04

Tema 1.3
IIpupoaHbie HCTOYHUKH
yIJI€BOOPO/I0B.

Ilpogheccuonanvno-opuenmuposannoe cooepicanue

Ipupoonviii eaz u nonymmuvie Hegpmsnvle cazvl. Hegpmv u ee
npoucxooicoenue. Cnocobvl nepepabomku Heghmu: nepecoHKa,
KpeKune (mepmuueckuti, xamaiumudeckuti), nupoaus. IIpooyxkmul
nepepabomku Hegmu, ux npumMeHeHue 6 NPOMbIULIEHHOCU U 6
ovimy. Kamenmwiii yeons u npooykmol €20 nepepadomiu.

Jlabopamopnoe 3anamue Ne 2 IxkcnepumenmaivHvle Memoobl

OK 01
OK 04

OK 01




u3yuenus eeuecme u ux npespaujenuil.
O3nakomiieHHe ¢ OOpas3liaMd IUIACTMACC, Kay4yKOB M PE3UHBI,
kouiekuuu  "Hedts" wm  "Yroaw", MoaeaMpoBaHHE MOJIEKYJ
yIJ1€BOJIOPOIOB u rajJjoreHONpPOU3BOIHBIX, MIPOBEACHUE
MPAKTUYECKOH paboOThl: MOJY4YEHHE OSTUJICHA M U3YyYEHUE €ro
CBONCTB.

OK 02
OK 04

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
Ilpakmuueckoe  3anamue  Ne3  Pacuemnwvle  3adauu.
Buvluucnenus no ypasnenuio xumuueckou peakyuu (mMaccel, obvema,
KOIUYEeCmea UCX00H020 6ewjecmea Uiy NpooyKma peakyuu no
U38eCmMHbIM Macce, 00vemy, KOIuyecmey O0O0HO020 U3 UCXOOHBIX
sewjecma Uil nPoOYKmoe peaxKyuu,).

OK 01
OK 02

Tema 1.4.
Kucaopoacoaep:kammue
OpraHuvyecKue coeTnHeHHsI.

Conep:xanue yueOHOro MaTepuasa

[IpenenpHble  OMHOATOMHBIC CHUPTHL. MeETaHON W 3TaHON:
cTpoeHue, (U3NYECKUEe W XUMHUYECKHE CBOWCTBA (pPEaKIuH C
aKTUBHBIMH  METaJJIAMH,  TaJlOr€HOBOJOPOJAaMHU,  TOpPEHHE),
MIPUMCHCHUC. BOI[OpO)IHBIG CBA3HM MCXKAY MOJICKYJIaMH CIIMPTOB.
JleiicTBre MeTaHOJIA M 9TaHOJIa HA OPTaHU3M YelIOBEeKa.
MHoroatoMHEbIe CIIMPTHI. OTUIIEHTIINKOIb U MIIMOCPUH: CTPOCHUC,
¢usznueckue W XUMHUYECKHE CBONCTBA (B3aUMOJICHCTBHE CO
M SJIIOYHBIMHA METaJlJlIaMH, Ka4ueCTBCHHas peaknuuAg Ha
MHOTOaTOMHBbIE CHOUpPTHI). JlelicTBUe Ha OpraHu3M YelnoBeKa.
[IpuMeHeHne ruIeprHa U STUIICHTIINKOJIS.

@DeHod: CcTpOeHHE MOJEKyNbl, (U3MYECKHe U XHUMUYECKUE
cBoiicTBa. TokcnuHocTh enoua. [Ipumenenue penona

OK 01
OK 02




AJLIerunae!. dopmanbaerus, areTalbIeTUI; CTpOEHHUE,
¢du3nuecKkue W XUMHUYECKHE CBOWCTBA (peaKIMH OKHUCIICHUS U
BOCCTAHOBJICHHS, KAUeCTBEHHBbIE  pPEaKIMH), TOJy4yeHHEe U
MIPUMEHEHUE.

OAHOOCHOBHBIE Mpe/eabHbIe KapOOHOBBIE KUCIOTH. MypaBbuHas
U YKCyCHas KHUCIIOTBI: CTpPOCHUE, (U3UYECKUE W XHUMHYECKUE
cBOiicTBa (cBOWCTBa, o0OmMe [UIsi Kjacca KHUCJIOT, peakius
stepudukanyu), mMoiydeHne u mnpuMeHeHue. CreapuHOBas U
OJIEMHOBAsl KHUCJIOTHl KaK MPEIACTABUTENTH BBICHIMX KapOOHOBBIX
KHCIIOT. MpbIJa Kak COJHM BBICHIMX KapOOHOBBIX KHCIIOT, WX
MoOIO11IEe NeHCTBHE.
CrnoxHble 3QUPBl KAk MPOU3BOJHBIC KAPOOHOBBIX KHCIIOT.
lupponuz  cnoxsbix  3¢upoB.  Kupbel. ['uaponus  KUpOB.
[IpumeHeHue xupoB. buosorndeckast poib KUPOB.

OK 01
OK 02
OK 04

Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue
Ilpakmuueckoe 3anamue Ne4 Pewenue 3a0au na 61600 hopmyn
Op2aHuYecKux geujecme

OK 01
OK 02
IIK 4.2

Tema 1.5.
YriaeBoanl

CocraB,  knaccudukanus  yriaeBogoB  (MOHO-, JAU- U
nonucaxapuzasl). ['mokoza - mpocTedmmii  MOHOcaxapun:
OCOOCHHOCTH CTPOEHUSI MOJIEKYJIbl, (U3NYECKUE U XHUMUYECKHE
cBoiicTBa (B3ammojeiicTBue ¢ ruapokcuaoM meau(ll), oxucnenue
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBiIeHHE,
OpOKeHHME TJIOKO3bl), HaXOXJEHHE B NpPUPOjAE, NPUMEHEHHE,
ouonorudeckass posib. DortocuHTe3. DpykTo3a Kak H30OMEp
TJIIOKO3BI.

Kpaxman u nemmtonosza kak npupoiHsle mnoiumepsl. CTtpoeHue
Kpaxmajla ¥ LeJUIoa03bl. DU3NYecKue M XUMHUYECKHE CBOWCTBA
Kpaxmasia (THAPOJIN3, KaueCTBEHHAs peaklys ¢ HOJIoM).

OK 01
OK 02

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Jlabopamopnoe 3anamue Ne 3 IKcnepumeHmaibHvle Memoobl
U3yuenHus eeuecme u ux npespawjenuil.
Ilposedenue, HabnoOeHue u onucaHue O0EMOHCMPAYUOHHBIX
ONvIMOB.  20peHue  CNupmos, KauecmeeHuvle  peaxyuu

OK 01
OK 02
OK 04




OOHOAMOMHBIX CRUPMOE (OKUCieHue smanona oxcuoom meou(ll)),
MHO20AMOMHBIX — CHUPMOS  (83aumooelicmsue  2nUyepuHa
euopoxcuoom meou(ll)), anvoecudos (oKucieHue aAMMUAYHBIM
pacmeopom  okcuoa cepeopa(l) u euopoxcudom  meou(ll),
83aumooelicmsue Kpaxmaia ¢ uooom), npogeoexue nPaKmuyeckoll
pabomol: c8OUCMBA pacmeopa YKCYCHOU KUCIOMUL.

Buiyucnenus no ypasnenuro xumuyeckou peakyuu (Maccul, odvema,
KOIU4eCcmea UCXoOH020 6ewecmea Ui NpooyKma peaxkyuu no
U38eCmMHbIM Macce, 00vemy, KOIUYECm8y OOHO20 U3 UCXOOHLIX
seujecma uiu nPOOYKmoe8 peaxyuu,).

Tema 1.6. AMMHOKHUCIIOTHI Kak aM(oTepHbIE OpraHUYECKHE COCAMHEHUSI. OK 01
A3oTcoaepkamme Ou3nyeckue U XMMHYECKHE CBOWCTBA aMUHOKUCIOT (Ha MpUMepe OK 02
OpraHMYecKue coeIMHeHHu. rinuuHa). buonorundeckoe 3HaueHne aMuHOKUCIOT. [lenTuast. OK 04
benku kak NpUpOIHBIE BBICOKOMOJIEKYJISPHBbIE COEIMHEHUS.
[lepBuynas, BTOpUYHAsT W TPETUYHAs CTPYKTypa OEIKOB. 5
XuUMHUECKHEe  CBOWCTBAa  OENKOB: TUAPOIM3, JAEHATypauus,
KaueCTBEHHBIE PEAKIIMHN HA OEJIKH.
Ilpakmuueckoe 3anamue Ne 6 IxcnepumenmanbHvlie Memoovl
U3YUeHUA 6euyecme 1 UxX nPeepau|eHul. OK 01
Habnwooenue u onucanue 0eMOHCMPAYUOHHBIX ONBIMOG! 2 OK 02
OdeHamypayus 6e1Ko6 npu Hacpesaruu, yeemmuole peaxyuu OenKos. IIK 4.2
Paznen 2. O0mas ¥ HeopraHu4yecKasi XuMHs. 30
Tema 2.1. O0mas xumus. Coaep:xanue yueOHOro MaTepuaa
Teopernueckne OCHOBBI XMMHH. XHMHYECKHH 3JIEMEHT. ATOM.
Snpo aroma, U30TONBL. DIEKTPOHHAs 000J0YKa. DHEpreTuyeckue OK 01
YPOBHH, MOAYpPOBHH. ATOMHBIE OpOHTaNH, S-, P-, d- IJIEMEHTHI 2 OK 02
OcobeHHOCTH pacTpeiesIeHUs SJIEKTPOHOB MO OpOUTAJISIM B aTOMax OK 04
9JIEMEHTOB  TEPBBIX  YeTbIpeX  MEepUOJIOB.  DJIEKTPOHHAs
KOH(UTYypalysi aTOMOB.
[Tepuonuueckuii 3akoH U llepmogmyeckas cucremMa XUMHUYECKUX 2 OK 01
anemeHToB [I.MI. MenneneeBa. CBsi3p NMEPUOIUYECKOIO 3aKOHA U OK 02
Ilepuonuueckoil  cuctemMbl  XUMUYECKMX  diemeHToB .M. OK 04




MenzeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOCHHS aTOMOB.
3aKOHOMepHOCTI/I N3MEHCHUS CBOMCTB XMMHYECKHUX DJIICMEHTOB U
o0pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB IO IpymlmaM M
nepuoiaM. 3HaueHUE NePUOJUYECKOT0 3aKOHA B Pa3BUTHUN HAYKHU.

Ilpakmuueckoe 3anamue Ne 7 Cmpoenue eeujecmaa.
Xumuueckas céasv.

Bunbel xuMuyeckoil cBsi3u (KOBaJICHTHAs HETOJIIpHAsl U TMOJIsIpHasi,
HWOHHAas, MeTajuinueckas). Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM
XUMHUYECKOH CBs3U (OOMEHHBI M JIOHOPHO-aKIIEITOPHBIN).
Bonoponnas cBsi3b. BaneHTHOCTh. DIEKTPOOTPULIATENIBHOCTD.
Crenenp okucieHus. IoHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO U HEMOJEKYJSPHOIO CTPOEHHS.
3aKOH IIOCTOSHCTBA COCTAaBa BELIECTBA. TUIBI KPUCTAIUITMUECKHUX
pemerok.  3aBUCUMOCTb  CBOMCTBa  BEIIECTB  OT  THIA
KPUCTAIITNYECKON PEIIETKH.

OK 01
OK 02
OK 04

Ilpakmuueckoe 3anamue Ne 8 Ilonamue o OucnepcHbix
cucmemax. HUcmunnvie u Koanouonsie pacmeopvl. Maccoean
0ona eeujecmea 6 pacmaeope.

Knaccudukanus Heopranudeckux coeauHeHuil. Homenkmartypa
HEOpPraHMYECKHUX BEUIECTB. | eHeTHYecKasl CBSI3b HEOPraHWYECKUX
BELIECTB, IPUHAIEKAMX K PA3JIUYHBIM KJIACCAM.

OK 01
OK 02
OK 04

CKOpOCTh pEakIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
OOpatumble peakiuu. XuMudeckoe paBHoBecue. DakTopsl,
BJIIMAIOIIINEC HA COCTOAHUEC XUMHUYCCKOI'O paBHOBGCI/ISI. HpI/IHHI/IH He
IIaTenne.

OK 01
OK 02
OK 05

Ilpogheccuonanvno-opuenmuposannoe cooepicanue

Jlabopamopnoe  3anamue Ne 4 Daexmponumuyeckasn
ouccoyuayun. Cunvnvle u caadvie Inekmpoaumsl. Cpeoa
600HBIX  pACMEOPO8  eewjecme:  KUCHAA,  HEUmpanvHas,
wienounan. Peakyuu uonnozo oomena.

OK 01
OK 02
OK 05
IIK 4.2

OXHUCINTEIIFHO-BOCCTAHOBUTEIIBHEIC pEeaKkunu.

OK 01
OK 02
OK 04

Jlabopamopnoe 3anamue Ne 5 DKcriepuMEHTaIbHbIE METOMAbI
W3YUYEHUs BEIIECTB M WX NPEBPAIICHHUN: JEMOHCTpAIHs TaOIHII

OK 01
OK 02




"l[lepponnueckas cucteMa XuUMHYeCcKHX  anemeHtoB  J[.U.
MenpeneeBa", u3ydeHHEe MOJAENECH KPUCTAUIMUECKUX PELIETOK,
HaOJII0ZCHUe M OMNMCAaHUE JEMOHCTPALMOHHBIX U JIAOOPAaTOPHBIX
ONBITOB  (pa3jokKeHWe MEePOKCHIAa BOJOPOJAa B MPUCYTCTBUH
KaTaJn3aropa, OlpeesIeHUe Cpe/ibl PAaCTBOPOB BEILECTB, PEaKIUH
HOHHOro 0OMEHa), NMPOBEIEHUE MPAKTUYECKON padoThl "BnusHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu"

OK 04

Tema 2.2
Heopranuueckasi Xummusi.

Hemeramnsl. Ilonoxenune HemertamioB B Ilepuoguueckoil cucreme
xumuueckux snemeHtoB J[.M. MenneneeBa U 0COOCHHOCTH
CTpoeHus  aToMOB.  @DU3MYECKHME  CBOMCTBA  HEMETAJUIOB.
AJoTponus HeMeTauIoB (Ha MpuMepe KUCIopoaa, cepsl, pochopa
U yTIepoja).

OK 01
OK 02
OK 04

Ilpakmuueckoe 3anamue Ne 9 XuMuueckre CBOMCTBA BaKHEUIIINX
HEMETAJIOB (TaJloreHoB, cephl, a3ora, ¢Gocdopa, yriepoaa
KpEMHUsI) HMX COEOUHEHHH (OKCHAOB, KHUCIOPOJICOIEPKALINX
KHCIIOT, BOJOPOJHBIX coeAuHeHul). IlpumeHeHne BakHEHIIMX
HEMETAJUIOB M UX COCAMHEHUI.

OK 01
OK 02
OK 04

Jlabopamopnoe 3anamue Ne 6 Metansl. [lonoxenne MeTaioB B
[lepuonnueckont  cucreMe  XuMHueckux  anemeHtos .M.
MenpeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JOUYEK
aToMOB MeTaiuoB. OOmmue ¢Qusnveckre CBOWCTBA METaJIIOB.
CnnaBel MeTaUIOB. DJIEKTPOXUMHUYECKHH psAl  HaNpsDKEHUH
METaJUIOB.

OK 01
OK 02
OK 04

XUMHYECKHE CBOMCTBA BaXXHEUIIUX METAJJIOB (HATPUU, KaJIW,
KaJIbLIMM, MarHuii, aJlOMUHUM, [IUHK, XpOM, Kelle30, MEJlb) U UX
coenuaeHmi. O0mue crnocoObl morydeHus: MetauioB. [I[puMenenne
METAJIJIOB B OBITY U TEXHUKE.

OK 01
OK 02

Ilpogpeccuonanvrno-opuenmuposannoe cooepicanue

Jlabopamopnoe 3anamue Ne 7 DxcnepumenmanvHbvle Memoobl
U3yueHUs eewjecme U UX NpespaujeHuli. uzydenue KoJIeKyuu
"Memannet u cnaaswl”, 00pazyo8 Hememaulios, peuieHue
9KCNEePUMEHMANbHBIX — 3a0ay,  HabMoOeHue U ONUCAHUE
0eMOHCMPAYUOHHBIX U 1AOOPAMOPHBIX ONBIMOS (83auUMoOeticmeue
2UOPOKCUOA  ATIOMUHUSL C  PACMBOPAMU  KUCIOM U  wenoyel,
KayecmeeHHble peakyuy Ha KamuoHbl Memaiios).

OK 01
OK 02
OK 04
[IK 4.2




Xumus u 310pPOBEC YCJIOBCKA: ImpaBujia HCITIOJIBb30BaHUA

OK 01
JIEKapCTBEHHBIX Mperaparos, MpaBmUIIa 0€301macHOTO 2 OK 02
WCIIOJIb30BAaHUS TPENnaparoB OBITOBOM XHMHH B IOBCEAHEBHOU K 4.2
KU3HU.
IIpomeskyTounas arrecrauus B gopme 1uddepeHuNpPOBAHHOIO 3a4eTa 2
Bcero 64




3. YCJIOBUS PEAJIM3AILIMU TIPOTPAMMBI OBIIIEOBPA3OBATEJLHON
JANCHUITVINHBI

3.1 MaTepuajibHO-TEXHUYECKOe o0ecneuyeHne peajin3anuu padodeid mporpaMmmabl

Peanmzamust pabouell mporpaMMbl y4eOHOW JMUCHUIUIMHBI OOECIedeHa CIEIYOIIUMU
CHEIHAIbHBIMU IOMEIICHUSMHU:

YyeOHast ayauTopusi I TPOBEIACHHS JICKIIMOHHBIX (TEOPETUYECKHX) M IMPAKTUICCKUX
3aHATUN, UHAWBUIYAJIbHBIX U TPYIIOBBIX KOHCYJIbTAIMA, TEKYILIErO0 KOHTPOJSI U MPOMEKYTOUHOMN
arrectanuu — KaOuner oO0meoOpa3oBaTeNbHBIX AUCHUIUIMH, Kab. 402, JlabGopaTopust XUMHUKO-
aHanuTHh4deckas, kad. 309.

YMK 1o aucuumuiiie, IMAaKTHYECKU MaTepual.

. TIK, myneTUMenuiitHOEe 000pyI0BaHNE

Komnerorep — 1 .

I1.JTutieH3noHHOE TTpOorpaMMHOE O0eCTIeYCHUE

Microsoft Windows, Microsoft Office Professional Plus, Zoom (Gecriiatnas Bepcus) —
cBoboaHO-pactpocTpansemoe [10.

|.Ilepeuens mabopaTopHOro 000PYIOBAHUS

Cron nis Becos JIAB-600 BI;

Cron-moiika JIAB-1400 MOT;

Croun octpoBHo# xumuueckuii JIAB-3000 OJI;

[ka¢ BeITsKHOM JIAB-1500 ILIB-H;

Ika¢ cymmmmsnbiit LOIP LF-60/350-VS1;

Cron nma6oparopusiiit HU3KUiJIAB-1500 JIJIH;

Cron o¢pucusrit JJAB-OM-09;

Tabyper JIAB-CJI-03-K;

Tym6a no cymmnbssi mkad JIAB500/600 TC;

Tymb6a moakatHas Beicokas ¢ 3 suukamu JIAB-400 THA-3;

Tymba co cronemnuneit JIAB500/600;

HIka¢ ans npudopos JIAB-400 HIIIp;

Ph-metp "Jkotect-2000-pH-M" — 9 1iT.;

AxBaguctusitop AIIDA 4 C3MO — 2 wir.;

Bece! anamutnaeckue AND HR-250AZG — 4 mrt.;

Pedppaxkromerp UP®-454 b2M — 5 mit.;

Cnekrpodoromerp B-1100 — 5 mit.;

Tepmocrar ans onpenenenus Bsaskoctu LOIP LT-910;

MaruautHas Memmainka ¢ nogorpesom US-1500A — 5 it

Becs1 naboparopusie BJIIT2-210C — 3 mwir.;

Kon6onarpesarens UT-4120E — 2 mit.;

MaruautHag memanka [19-6100;

YcTpoicTBO TSt cymiku XuMudecko mocyast 13 -2000 — 2 mT;

[tatus nabopatopusiii [13-2700 yHuBepcanbHbIi — 2 MIT.;

ITarus maboparopusrii HIJI-02 — 2 mmT;

Becwl ananutnueckue AND HR — 1 mr.;

Tepmocrar xuakoctaerii "BUC-T-01";

MaruautHag memanka [19-6100;

Konnykromerp MYJIBTUTECT KCJI-101 ¢ KOHIYyKTOMETPUYECKOU STYEUKOMN — 5 1IT;

Tepmomerp TUH-10 Nel (18,6-21,4);

Tepmomerp TUH-10 Nel (18,6-21 — 2 miT.

Il. TIK, mynsTUMeaHiIitHOE 000pYyIOBaHUE

Kommbrorep — 2 mit.; HOyTOYyK — 3 1IT.; IPUHTED Ja3epHbId — 1 miT.

I11.JTuien3nonHOE IporpaMMHoOe oOecreyeHne



Microsoft Windows, Microsoft Office Professional Plus, Zoom (GecriatHast Bepcus) —
cBoOoHO-pacnpocTpansemoe [10.

3.2. UnopmanmonHoe odecnevyeHne peaausanun padoueil mporpaMmmbl

s peanuzanuu mporpamMmbl 0011e00pa30BaTEIbHON AUCIUILTUHBI OUOTUOTEUHBIH (POH.T
UMEET TIeUaTHBIC, DJICKTPOHHBIE 00pa30BaTeIbHBIC U HHPOPMAIIMOHHBIC PECYPCHI.

3.2.1. OcHOBHBbIE HCTOYHUKH

1. I'abpuensn, O. C. Xumust: 10-i knacc: 6a30BbIid ypoBeHb : yueOnuk / O. C. ['abpuensH,
H. T'. Octpoymos, C. A. CnankoB. — 5-e u3n., crep. — Mocksa : [Ipocsemenue, 2023. — 128 c.
— ISBN 978-5-09-107222-8. — TekcT : snexkTpoHHBIA // JlaHb : 31IE€KTpPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/335039 (mara oGpamenus: 06.04.2024). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

2.T'abpuensn, O. C. Xumus: 11-i kiacc: 6a30Bbiid ypoBeHb : yueonuk / O. C. I'abpuensH, U.
I'. Octpoymos, C. A. CinagkoB. — 5-¢ u3f., crep. — Mocksa : IIpocBemenue, 2023. — 127 ¢. —
ISBN 978-5-09-103623-7. — TekcT : 35eKTpoHHBIH // JIaHb : 3JIeKTpOHHO-OMOINOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/335036 (mara obpamenus: 06.04.2024). — Pexxum nocryna:
JUISL aBTOPH3. MOJIb30BATEIICH.

JlonoTHUTEeIbHbIE UCTOYHUKH

1. Xumus : yueOHUK 15 cpefHero npodeccruonaabHoro oopasosanus / FO. A. JleGenes, I'. H.
®danees, A. M. I'ony6es, B. H. lllanoBan ; mox obmieii penakiueit I'. H. @aneeBa. — 2-¢ usm.,
nepepad. u gomn. — Mocksa : UsparensctBo HOpaiit, 2024. — 431 c. — (IIpodeccuonansuoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Tekct : anmexTpoHHbI // OOpa3oBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537876 (nata obpamenus: 06.04.2024).

2.XuMmusl. 3alagyHuK @ ydeOHOe Mmocolue Juisi CpeaHero npodeccuoHaAIbHOTO 00pa3oBaHus /
0. A. Jlebenes [u np.] ; mox obmel pemakmuert I'. H. ®dageeBa. — Mocka : M3maTenbcTBO
FOpaiir, 2024. — 236 c. — (IIpodeccuonansroe obpazosanue). — ISBN 978-5-9916-7786-8. —
Texct : onektponsbii // OOpazoBatenbHas 1uiargopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/537886 (nara obpamenus: 06.04.2024).

3.2.3. UuopmanmoHHbIe pecypehl

1. DnektpoHHas OuOnMoTeKa Yy4eOHBIX MarTepwaloB Mo xumum : [cait]. — URL :
http://www.chem.msu.su/rus/elibrary/http://www.chem.msu.su/rus/elibrary/  (mara  oOpatenus:
06.04.2024). — TeKkcT : AIEeKTPOHHBIN.

2. 3apyOexxHble M OTeUeCTBeHHBIE KypHausl : [caiiT]. — URL : https://elibrary.ru/defaultx.asp
Hayunas snextponnas 6ubnuoreka eLIBRARY.RU (mara oOpamenus: 06.04.2024). — Tekcr :
JJIEKTPOHHBIN.

3. O6pa3oBaTeIbHbIH CAUT I MIKOJBHUKOB «XuMush» : [cait]. — URL : www. alhimikov.
net (nara obpamenus: 06.04.2024— TekcT : 3eKTPOHHBII.

4. DnextponHas Oubnuoreka mo xumuu : [calft]. — URL : www. chem. msu. su (mata
oOpamienus: 06.04.2024— TekcT : 2IEKTPOHHBIH.

5. DAEKTPOHHBIH KypHAIT «XUMHUKH U XuMmus» : [cait]. — URL : www. chemistry-chemists.

com (nmata oopamenus: 06.04.2024— TekcT : 37IeKTPOHHBIH.



4. KOHTPOJIb 1 OHEHKA PE3YJ/JIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIBHOU JNCIHUIIJIMHbI

KOHTpOJIB U OLCHKA PAaCKPbIBAKOTCA UYCPC3 AUCHHUIUIMHAPHBIC PE3YJIbTaThl, YCBOCHHBLIC

3HAHUSA U MPUOOpEeTEeHHbIe O0YJaIONIMMUCS YMEHHs, HanpaBlieHHble Ha (OPMUPOBAHUE OOIIUX U

po(heCCHOHATLHBIX KOMIICTCHIIUN

Pesynbrarel 00yueHUs
(Bnanenus, ymenus, OK, TIK)

Ilokazarenu OLICHKHU

Tun
MEPONPUATHN

OLCHOYHBIX

3HATb:

- 3HaTh. TEOPUU U 3aKOHBI
(Teopus CTpOCHUS
OpraHuyecKkux BeecTts A.M.
bytneposa

OK 01, OK 02, OK 04, OK 05,
OK 07

- 3HAET! TEOPUU U 3aKOHBI
(Teopus CTPOCHUS
OpraHu4eckux Bemects A.M.
bytneposa,

Texymmii KOHTPOIb B (popme
npakTuyeckoro 3ansatus Nel

- 3HATh: YIJIEPOJHBINA CKEJET,
byHKIIMOHATbHAS rpyIima,
paaukai, u30MepHsi, U30MEpHI,
TOMOJIOTHYECKUN psn,
TOMOJIOTH, yIJIE€BOJIOPOBbI,
KHUCTIOPOJl U a30TCOJIeprKaIIne
COCIMHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,

- 3HAET: YIJIEPOJHBIA CKEJET,
(GbyHKIIMOHANBHAS rpymnma,
paauka, u30MepHsi, U30MEpHI,
TOMOJIOTHYECKU I psn,
TOMOJIOTH, YTJIEBOJIOPOBI,
KHCIIOPOJI U a30TCOJIeprKallue
COCIMHECHMUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,

- Texymuit KoHTPOIH B hopme
IpakTuyeckoro 3ansatus Ne2,3

BBICOKOMOJICKYJISIPHBIC BBICOKOMOJIEKYJISIPHBIE
COC/TMHCHUS ); COCTMHCHMS );

OK 01, OK 02, OK 04, OK 05,

OK 07

- 3HATh TEOPHIO | - 3HAET teoputo | Tekymmii KOHTPOJIb B (opme
ANEKTPOIUTUYECKON 3IEKTPOJIUTUYECKON MPaKTUYECKOro 3aHsATus Ne7;
JIUCCOITUAITIN JTUCCOITHAITIT nabopaTtopHoe 3anstue Ne 4
OK 01, OK 02, OK 04, OK 05,

OK 07

3HaTh OCHOBOITOJIAraloIINe | 3HAET ocHoBomnojaratomue | Tekymuit KoHTpolb B (opme
TTOHSITHS (XUMUYECKUH | TIOHATHUS (XUMUYECKHH | BBIMTOJIHCHUS — MPAKTUYCCKHX
AJIEMEHT,  aTOM,  H30TOI, | 3JIEMEHT,  aToM,  HU30ToM, | 3aHATHI Ne 6,7;

AJIEKTPOHHAsT 000JI0YKa aToMa,
S-, p-, d-a7eKTpOHHBIC
opOuTaIM aTOMOB, MOJIEKYJIA,
BaJICHTHOCTD,

OK 01, OK 02, OK 04, OK 05,
OK 07

AJIEKTPOHHAsT 000J0YKa aToMa,
S-, p-, d-37eKTpOHHBIC
opOuTaIM aTOMOB, MOJIEKYJa,
BAJICHTHOCTb,

3HATh.
SJICKTPOOTPULATCIIbHOCTD,

XUMHNYCCKad CBA3b,
CTPYKTypHast bopmyma
(pa3BepHyTas u
COKpaIlleHHas ), MOJIb,

MOJISIpPHAsE Macca, MOJISIPHBIN
00BeEM,
ANEKTPOOTPHULATEIBHOCTb,

CTCIICHDb OKHCJICHUA,
XUMHYECKas CBA3b
(KOBEU'ICHTHEUI, HOHHAas,

3Haer:
ANEKTPOOTPHUIIATETLHOCTb,
XUMHNYCCKaA CBA3b,
CTPYKTypHast dbopmyna
(pa3BepHyTas u
COKpaIIeHHasl), MOJIb,

MOJISIDHAsE Macca, MOJISIPHBIN
00BeM,
3JEKTPOOTPULATENBHOCTb,

CTCIICHDb OKHCJICHUA,
XUMHUYCCKas CBs3b
(KOBaJIeHTHaH, HOHHaAas,

Texymuit koHTpoJb B (hopme
MPaKTUYEeCKOro 3aHsaTus Ne7,




MeTaJUTMIecKasi, BOJIOPOJIHAS),

MeTaJUTHYeCcKasi, BOJIOPOJIHAS),

3HATb: CKOPOCTH XHUMHYSCKOMN

3HACT: CKOPOCTb XUMHYECKOU

Texymmii KOHTPOJIb B (popme

peaxuu, XUMHYECKOE | PeaKini, XUMHYECKOE | CAMOCTOSITeNIbHOM paboThl Ha
paBHOBecCHE paBHOBeEcCHE 3aHATUU

OK 01, OK 02, OK 04, OK 05,

OK 07

3HATh 3aKOHOMEPHOCTH, | 3HAET 3aKOHOMEPHOCTH, | Tekymuii KOHTposib B Qopme
CUMBOJIMYECKUH SI3BIK XUMUH, | CAMBOJIUYECKHUH SI3bIK XMMHH, | BHITIOJHEHUS  MPAKTHYECKUX
MHUPOBO33PEHUYECKUE 3HAHUS, | MUPOBO33PEHUYECKHE 3HAHUS, | 3aHITHHA No ,;8, 9,
Jexaliue B OCHOBE | JIeJKaIl1e B OocHOBe | maboparopHoe 3ausTue No 2

MOHUMaHUsA TPUYUHHOCTH U
CHCTEMHOCTHU XHUMUYCCKHUX
SBJICHUHM,  (haKTOJIOTHUYCCKUE
CBEICHUS 0 CBOMCTBAX,
cocTase, MOJTy4YeHU U u
0€30I1aCHOM  HCIIOJIB30BAaHUH
BOKHEHIIIUX HEOPraHUYECKUX
U OPraHMYeCKHX BEIIECTB B
OBITY u MPaKTUYECKOU
JIeATEIILHOCTH YCJIOBEKA;

OK 01, OK 02, OK 04, OK 05,
OK 07,IIK 4.2.

MOHUMaHUA TPUYUHHOCTU U
CHCTEMHOCTH XUMHYSCKUX
SIBJICHUH,  (aKTOJOTUYECKHE
CBEICHUS 0 CBOMCTBaAX,
coCTaBe, MOJy4CHU U u
0€30I1aCHOM  MCIIOJIb30BAHUH
BOXHEHIIIUX HEOPraHUYECKUX
U OPraHMYeCKHX BEIIECTB B
OBITY u MPaKTUYECKOU
JIeITEILHOCTHY YEJIOBEKA;

yMeThb:

- YMEThb pAaCKpbIBaTh CMBICI
nepuoanyeckoro 3akona J[.M.

Menpeneesa 51
JIEMOHCTPUPOBATH ero
CHCTEMaTH3HPYIOIIYIO,

OOBSICHUTENBHYIO u

MPOTHOCTUYECKYIO (DYHKIINH;
OK 01, OK 05, 11K 4.2.

- YMEET pACKPBHIBATH CMBICHI
nepuoauyueckoro 3akona JI.1.

Menpeneesa 51
JIEMOHCTPUPOBATH ero
CHCTEMaTH3HPYIOUIYIO,

OOBSICHUTENIBHYIO u

MIPOTrHOCTUYECKYIO (PYHKIIHH;

Texymuii koHTpoNb B (hopme
YcTHOTrO onpoca 1o Teme:
[lepuoguueckuii  3aKOH  H
[lepuonnueckas cucrema
XUMHUYECKUX a3jiemeHToB J[.M.
Menneneesa.

- YMETb OTIpeeNsATh
BAJIEHTHOCTh M CTENEHb
OKHCJIEHUS XUMHAYECKHX
JJIIEMEHTOB B  COEIUHEHUSX
pa3IMYHOrO  COCTaBa,  BHJ
XUMHUYECKOH CBSI3H
(xoBaJIeHTHaH, VOHHas,
MeTaJuIn4yecKas, BOJOPOJHAs)
B COEIMHEHUSIX, TUT
KPUCTANIMYECKON  pelIeTKu
KOHKPETHOT'O BelIeCTBa
(aromHas, MOJIEKYJIsIpHas,
MOHHA, MeTaJlJIn4ecKast),
XapakTep cpeasl B BOAHBIX
pacTBOopax  HEOpPraHMYECKUX
COCJIMHEHU;

OK 01, OK 02, OK 05, IIK
4.2.

- yMeeT OTIpeeIATh
BAJICHTHOCTh W CTCIEHb
OKHCJICHUS XUMHAYECKHX
JJIEMEHTOB B  COCIMHEHUSX
pa3IMYHOIO  COCTaBa, BUJ
XUMHYECKOH CBS3U
(xoBaJIeHTHas, WMOHHas,
MeTajuln4yecKas, BOJOPOHAs)
B COEJIMHEHUSX, TUT
KPUCTAIJINYECKON  pEIIETKU
KOHKPETHOTO BelIecTBa
(aromHas, MOJIEKYJIsIpHas,
HOHHas, MeTaJlJTn4ecKast),
XapakTep Cpelsl B BOJHBIX
pacTBopax  HEOPraHHMYECKUX
COCJIMHEHM;

Texymuil koHTponb B (opme
IPAaKTUYECKOro 3aHsATus N5

- YMCTb YCTaHaBJINBATh
MMPUHAJICKHOCTD

HCOPTaHNUYCCKUX BCHICCTB II0
HX COCTABY K ONPCACIICHHOMY

- YMEET YCTaHaBJIMBATh
NPUHAIJIC)KHOCTD

HCOPraHNM4YCCKUX BCHICCTB IIO
HX COCTABY K ONPCHACICHHOMY

Texymuit koHTpoNb B (hopme
BBITTOJIHEHUSI  MPAKTHYECKHUX
3aHSITUN No 8, 9,
nabopaTtopHoe 3aHatue Ne 4




KJIacCcy/Tpynmne  CoequHEHUH
(mpocTteie BEIIeCTBa -
MeTalibl U HEeMEeTasllbl,

OKCHJbI, OCHOBaHMs, KHUCJIOTHI,

KJIacCy/Tpynme  COeAUHEHUN
(mpocTeie BeIllecTBa -
METaIbl ¥ HEMEeTaJUlbl,

OKCHJbI, OCHOBAaHUA, KMCIOTHI,

amdoTepHbIe TUAPOKCHIBI, | aM(oTepHBIC THAPOKCHIBI,

COJH); COJIN);

OK 01, OK 02, IIK 4.2.

- YMETh MPOBOJIUTH | YMEET: mpoBoANTh | Tekymuii KOHTPOIs B dopme
BBIYMCIICHUS C | BBIYHCIIEHUS C | BBITIOJTHEHUSI  MPAKTHYECKHUX
HCIIOJIb30BaHUEM IOHATHS | UCIIOJIB30BaHUEM nonstus | 3aHsaTuil Ne 3 nmaGoparopHoe
"MaccoBasg H0JI BellecTBa B | 'MaccoBag HOJIsT BemiecTBa B | 3aHsaTHe Ne 5

pactBOpe", 00BEeMHBIX | pacTBOpe", 00BEMHBIX

OTHOILIEHUH rasoB MIPH | OTHOIIICHUIA rasoB npu

XUMHYCCKUX PCAKIUAX, MACChI
BellleCTBa WM Oo0beMa Ta3oB
[0 H3BCCTHOMY KOJHUYCCTBY
BEIIIECTBA, MAacce WM 00BbEMY
OJHOTO M3 YyYacTBYIOIIHUX B
pEaKIuK BELIECTB, TEILIOBOTO
s dekra peakuu Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl
BCIIECTB, TMPEBPAIICHUS U
COXpaHEHHsI SHEPTHUH;

OK 01, OK 02, OK 05, TIK
4.2.

XUMHUYCCKUX PCAKIUAX, MACChI
BeIlleCTBa WM O0beMa Ta3oB
II0 H3BCCTHOMY KOJIHUYCCTBY
BEIIECTBA, Macce WM 00beMy
OJHOTO W3 YYaCTBYIOIIUX B
PEaKIMU BEIIECTB, TEIIOBOIO
s dekra peakuu Ha OCHOBE
3aKOHOB COXPAHCHHS MAaCChI
BEIIECTB, TMPEBpALCHUS U
COXpaHEHHsI SHEPTHH;

- co0Io1aTh npaBuia
HOJIb30BaHHUS XMMHYECKON
nocyaod u  J1abopaTOPHBIM

o0opynoBaHueM, a  TaKxe
npaBuiia oOparueHus c
BEILIECTBAMH B COOTBETCTBHH C
MHCTPYKLUSAMU o
BBITIOJTHEHUIO  JTA0OPAaTOPHBIX
XUMHNYCECKUX OIIBITOB,

OK 01, OK 02, OK 05, TIK
4.2.

- coOmro1aer npaBuia
MOJIb30BAHUS XUMHUYECKON
Mocyiol ¥ J1abopaToOpHBIM
o0opyJoBaHHEM, a  TaKke
MpaBuiia oOparieHus C
BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIUAMU o
BBIITOJTHEHUIO  J1a00PaTOPHBIX
XUMHNYECKUX OIIBITOB,

Texymuii koHTpoNb B (hopme
TecTa IO TeMe COOJI0eHNE
TEXHUKH OE€30MaCHOCTH 110
BBHITIOJTHEHUIO  JTAOOPATOPHBIX
XHMHUYECKHX OIBITOB;

- HMEThb MPEJICTaBICHUS O
XUMHAYECKON  COCTaBJIISIONIEH
€CTECTBEHHO-HAy4YHOU
KapTUHBI MUPA, POJIU XUMUU B
MO3HAHUM SIBIICHUM TPUPOIBI,
B (OPMHPOBAHUM MBINIICHUS
U KyJbTYpbl JINYHOCTH, €€
GbyHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOIUMO
JUISL PEeIIeHUs] TMPaKTHUYEeCKUX
3a/1a4 u 9KOJIOTUYECKHU
000CHOBAaHHOTO OTHOIICHHS K
CBOEMY 3/10pPOBBIO u
MPUPOJHON Cpelie;

OK 01, OK 02, OK 07, IIK
4.2,

- HMMEEeT MPEJICTaBICHUS O
XMMHYECKOM  COCTABJISIONICH
€CTECTBEHHO-HAy4YHOHI
KapTUHBI MUPA, POJIU XUMHUU B
MO3HAHUM SIBJICHUM TPUPOIBI,
B (OPMHUPOBAHUH MBIILJICHUS
U KyIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIEHOM
IPaMOTHOCTH, HEO0OXOJIUMOM
JUTSL PEIICHHs] TPaKTUYECKHUX
3a1a4 u 3KOJIOTUYECKU
000CHOBAaHHOTO OTHOIICHUS K
CBOEMY 3710POBBIO u
MPUPOIHOM CpeJe;

Texymmii KOHTpoJib B (popme
JIEJIOBOW UTPBI

- YMCTb IJIAaHUPOBATH n

- YMCET IJIaHWPOBATH n

Texymmii KOHTpoOIb B (popme




BBITIOJIHATH XUMHYECKUH
AKCIIEPUMEHT (paznoxxeHue
MEPOKCHIA BOJIOpOA B
NPUCYTCTBUHM  KaTajau3aTopa,
ornpeesieHue Cpebl
pacTBOpOB BEIIIECTB c
MOMOIIbI0  YHUBEPCAIHLHOTO
UHIUKATOPA, BIIMSIHHE
pa3auYHbIX  (aKTOPOB  Ha
CKOPOCTh XUMHYECKON
peaKkIuy, peakiud HOHHOI'O
oOMeHa, KauyeCTBEHHBIE
peaxkuu Ha cynbdar-,

KapOOHAT- M XJIOPUI-aHUOHBI,
Ha KaTMOH aMMOHUS, PeLIeHHe
AKCIIEPUMEHTAIBHBIX 3314 110
TeMaM "Meramibt" u
"Hemeranuni") B
COOTBETCTBUM C NpaBUIAMU
TEXHUKU O€30IIaCHOCTH IpHU
oOpalleHny ¢ BeleCcTBaMHU U

1a00paTOPHBIM
o0opyoBaHuEM,
MIPEJICTABIISITH PE3yIIbTATHI
XUMHYECKOT0 3KCIICPUMEHTA B
dopMe 3amMcu  ypaBHEHMMH

COOTBETCTBYIOLIUX PEAKLHU U
(dopmMynupoBaTh BBIBOJBI Ha
OCHOBE 3THX PE3YyJIbTATOB;

OK 01, OK 02, OK 04, OK 05,
OK 07,11K 4.2.

BBITTOJIHATE XUMHYECKHM
IKCHEPUMEHT  (pa3sIoKEHHE
MEPOKCHUIa BOJIOpOJIA B
MPUCYTCTBUU  KaTalu3aTopa,
OIpe/IeIICHUE cpebl
pacTBOpoOB BEILIECTB c
[IOMOIIBI0  YHHBEPCAILHOTO
HHIUKATOPA, BIIUSTHHE
pa3nuyHbIX  (PaKTOpOB  Ha
CKOPOCTB XUMHYECKON
peaKiMM, pEaKu¥ HOHHOTO
oOMeHa, Ka4eCTBEHHBIE
peakiuu Ha cynbdar-,

KapOOHAaT- U XJIOPHUA-aHUOHBI,
Ha KaTMOH aMMOHUS, PeLIeHHe
HKCHEPUMEHTAIBHBIX 337144 110
TeMaM "Meramibl" u
"Hemeransl") B
COOTBETCTBUM C IIPaBUIIaMHU
TEXHUKH O€30MacHOCTH IpH
oOpalleHnu C BELECTBAMU U
1a00paTOPHBIM
o0opynoBaHueM,
MPEICTABIATh pe3yabTaThl
XMUMHUYECKOI'0 3KCIIEPUMEHTA B
dbopMe 3ammcu  ypaBHEHHM
COOTBETCTBYIOIIMX PEaKLHU U
(¢opMynMpoBaTh BBIBOJBI Ha
OCHOBE ATHX PE3yJIbTaTOB;

BBIIIOJTHEHUS
3adaTuil Ne 3, 9

IMPAKTUICCKUX

- co0nroaaTh
HKOJIOTHUYECKU

1IE€JIECO00PA3HOTO  TTOBEACHUS
B ObITY UM TpyHOBOH
JeSITEIIbBHOCTH B LEJsIX
COXPAaHEHHs CBOETO 310POBbs
U OKpYXarouen MpupoIHON
Cpellbl, 0OCO3HaBaTh OMACHOCTb

paBuiia

BO3JE€HMCTBUA Ha JKUBLIE
OpraHUu3MBbl ONPEAEIEHHBIX
OPTraHUYECKHUX BCIIIECTB,

IIOHUMAas CMBICH IIOKa3aTeas
[TJIK (mpeaenbHO 10MyCTUMOM
KOHIICHTpAIlMK), TOSICHATh Ha

npuMepax CIOCOOBI
YMEHBIIEHUS u
MpEeA0TBPALEHUS HX
BPEIHOIO  BO3JICUCTBUS  Ha

OpraHu3M YeJOBEeKa;
OK 01, OK 04, OK 05, OK 07,
I1K 4.2.

- coOmroaar
9KOJIOTMYECKH

11e7IeCO00Pa3HOTO  TOBECHUS
B ObITy U TPYyIOBOH
JeSITeIbHOCTH B LeNsIX
COXPAaHEHHUs CBOETO 310POBbs
U OKpYXaroleHd MpUpOIHOU
Cpelpl, OCO3HAaBaTh ONACHOCTH

IpaBuIIa

BO3JICUCTBUA Ha JKUBBIE
OpraHu3Mbl OIIPENCIICHHBIX
OPraHNYeCKHX BEIICCTB,

IOHMMAas CMBIC]I IIOKa3aTes
ITJK (mpenenbHO A0MyCTUMOM
KOHIICHTPAIlUK), TOSICHATH Ha

npuMepax CIIOCOOBI
YMEHBIIIEHUS 51
NPEeAOTBPALLECHUS uX
BPEIHOTO  BO3JCWCTBUS  Ha

OpraHu3M YCJIOBCKA,

Texymuii koHTpoNb B (hopme
JIEJI0OBOU UTPBI




- BIaJIETh CUCTEMOM
3HaHUI 00 OCHOBHBIX
METOJIaX HAy4IHOTO
MMO3HAHMUSI, UCTIOIb3YEMBIX
B XUMUH [IPU H3yYECHUN
BEIISCTB U XUMUYECKHX
sBJICHUH (HaOII0/IeHHE,
HU3MEpPEHHE, SKCTICPUMEHT,
MO/ICJIMPOBAHUE),
HCIIO/IL30BAaTh CUCTEMHBIE
XAMHYECKHE 3HAHMS IJIsI
MIPUHATHS PEIICHUH B
KOHKPETHBIX KU3HEHHBIX
CUTYaIUIX, CBI3aHHBIX C
BEIIIECTBAMM U X
MIPUMEHCHUEM;

OK 01, OK 02, OK 04, OK
05, OK 07, IIK 4.2.

- BJIQJIECT CUCTEMOM 3HAHUU
00 OCHOBHBIX METOIaX
Hay4HOI'O IMO3HAHUS,
HCIIOIB3YEMBIX B XUMHUU TIPH
W3y4YEHUH BEILECTB U
XAMUYECKUX SIBJICHUH
(mabmroneHue, U3MEpPEHHE,
AKCTICPUMEHT,
MOJICJIUPOBAHUE),
HCIIOIL30BaTh CUCTEMHBIE
XAMHYECKHE 3HAHMS ISt
MPUHATHS PEIICHUI B
KOHKPETHBIX JKU3HEHHBIX
CUTYaIHIX, CBI3aHHBIX C
BEIIECTBAMH U UX
MIPUMCHCHHEM;

Texymmii KOHTPOJb B hopme
BBITIOJTHEHUS TIPAKTHUYECKUX
3aHATHH Ne 3, 4

- coOoaaTh MpaBuIa
HOJIb30BaHUSI XUMHYECKOM
NoCy0H U J1abopaTOpHBIM
000py/IOBaHUEM, a TAKXKE
npaBuiia oOpaleHus ¢
BEILIECTBAMH B
COOTBETCTBHUH C
UHCTPYKIHUSMH T10
BBITTOJIHEHUIO
1a00paTOPHBIX
XUMHYECKHX OIBITOB;

OK 01, OK 02, OK 07, IIK
4.2.

- coOroIaeT mpaBmiIa
MOJIb30BaHHS XUMHUYECKOM
MOCYIOH 1 JTabOPaTOPHBIM
000pyIOBaHUEM, a TAKKE
npaBuia oOpameHus ¢
BEILIECTBAMH B COOTBETCTBUU
C MHCTPYKLUSAMH I10
BBIITOJTHEHUIO J1TA0OPaTOPHBIX
XUMHNYCCKUX OIIBITOB,

Texymuit KOHTPOIH B hopme
JlaGoparopHoro 3anstus Ne 6,7

- YMETb KPUTHUYECKU
aHAIN3UPOBATh
XUMHUYECKYIO
uH(pOpMalLIO,
MIOJIy4aeMYIO U3 Pa3HbIX
HMCTOYHHMKOB (CpesicTBa
MaccoBOW MH(popMaluy,
WHTepHeT U 1pyrux);
OK 01, OK 02, TIK 4.2.

- yMeeT KPUTUYECKU
aHAJM3UPOBATh XUMUYECKYIO
nH(pOpMaIIHIO, TIOTY4aeMYI0
U3 Pa3HBIX UCTOYHUKOB
(cpeacTBa MaccoBoif
uHpopmanuu, aTepuer u

JpYTUX);

Texyuuit KOHTPOJIb B (hopMe TecTa
110 TEMCE: HOJ’Iy‘ICHI/Ie XUMHNYECKUX

BCIIICCTB




- IMETh IPEJCTABICHUS O
XUMHUYECKOU
COCTAaBJISIIONIEH
€CTECTBEHHO-HAay4YHOU
KapTHUHBI MUPA, POJIH
XUMUH B TIO3HAHUT
SBJICHUY TIPUPO/IBL, B
dbopmupoBaHUU
MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€

(G YHKIIMOHATILHOM
TPaMOTHOCTH,
HE0OXOaNUMOM IUIS
pEIIeHUs TPAKTUICCKIX
3aJ1a4 U HKOJIOTMYECKU
000CHOBAaHHOT'O
OTHONICHUS K CBOEMY
310pOBBIO U IPUPOTHON
cpene;

OK 01, OK 02, OK 07, TIK
4.2,

- UMEeT MPEJCTABIICHUS O
XMMHYECKON COCTABIISIOLIEH
€CTECTBEHHO-HAYYHOH
KapTHHBI MUPA, POJIU XUMHH
B [TIO3HAHUU SIBJICHUN
npUpoJBl, B GOpMUPOBAHUH
MBIIIJICHUS U KYJIbTYPbI
JUYHOCTH, €€
(hyHKIIMOHATEHOM
IPaMOTHOCTH, HEOOXOAUMOM
JUISL PEIIeHUs] TPAKTHUECKUX
3a7a4 ¥ 9KOJIOTUYECKH

000CHOBAHHOI'O OTHOILLIEHUS K

CBOEMY 3/I0POBBIO U
MPUPOIHOM CpeJie;

Texymmmii KOHTPOJb B hopme
JIEJIOBOY UTPBI

- coOoaaTh MpaBuIa
9KOJIOTHYECKH
1eJIeCo00pa3zHOTo
MOBE/ICHUS B OBITY U
TPYIOBOH JACSITEILHOCTH B
LEJISIX COXPAHEHUS CBOETO
310POBBS U OKPYKaIOILIEH
MPUPOIHOM cpepl,
0CO3HaBaTh OMACHOCTH
BO3/ICHICTBUS HA KUBBIE
OpTaHU3MBI OTIPEICIICHHBIX
OpPTaHUYECKUX BEIIECTB,
MTOHUMAsI CMBICIT
noka3zareins [TJIK
(mpenenbHO TOMyCTUMON
KOHIIEHTPAIUH ), TTOSICHSTh
Ha IpUMEPax CIIOCOObI
YMEHbILIEHUS U
MIPEIOTBPALCHUS MX
BPEIHOTO BO3ACHCTBHS Ha
OpraHu3M YeJIOBEKa;

OK 01, OK 04, OK 05, OK
07, 11K 4.2.

- coOroTaeT mpaBmIIa
IKOJIOTUYECKU

11eecoo0pa3Horo MOBEICHUS

B OBITY U TPYAOBOM
JESTEIbHOCTH B LIETISX

COXpaHCHHA CBOCTO 310POBbA

1 OKPY’KaIOIIeW PUPOTHON
Cpelbl, OCO3HABATh
ONAacCHOCTh BO3ACHCTBUSA Ha
JKUBBIE OpraHU3MBbI
ONPEIEICHHBIX
OpPraHUYECKUX BEILECTB,
IIOHMMasl CMBICIT ITOKa3aTems
ITAK (mpenensHO

JIOTTYCTUMOMN KOHIIEHTpAIUH),

MOSICHATH HA MIpUMeEpax
CHOCOOBI YMEHBIICHUS U
MPEAOTBPALLEHUS UX
BpPEIHOTO BO3/ICHCTBUS Ha
OpraHu3M YeJIOBEKa;

Texymuii  koHTposb B (dopme
JIETIOBOM WIPHI 10 TeMe: XuMHs H
3/10pOBbE

YCJIOBCKA: IpaBujIa

UCIIOIb30BaHUS JIeKapCTBEHHBIX
IperapaToB, MpaBuia 0E30MaCHOTO
HCHOJB30BAaHMUsI IpenapaToB OBITOBOM

XUMHH B HOBCGI[HGBHOﬁ JKHU3HU.




