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PaGouas mporpamma pa3paboraHa B COOTBETCTBHH C TPEOOBAHUSIMHU:

- ®eepanabHOroO TOCYIaPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAAPTA CPEAHEro 00IIero oOpa3oBaHus,
YTBEP)KICHHOTO npuKkazoM MunoOpHayku Poccun ot 17 mast 2012 Ne 413 (3apeructpupoBaHHOTO
MunuctepctBoM roctuiiu Poccuiickoit @enepanun 7 utons 2012, perucrpanuonssiil Ne 24480);

- denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa 1o creruansHoctu 27.02.07
VYnopaBiieHne KadyecTBOM MPOAYKLMH, IPOLIECCOB M yCayr (IO OTpacisiM), YTBEPKIAEHHOTO
[Ipukazom MunucrepcrtBa npocsemienuss Poccuiickoit ®enepaunn ot 14.04.2022 r. Ne234
(3apeructpuposat B Muntocte PO 23.05.2022 r, peructpanonssiii Ne68546);

C Y4ETOM:

- DenepanpHON 00pa30BaTENLHON MPOTpaMMBl CPEAHET0 00IIero oOpa3oBaHUS, YTBEPKIACHHON
[Ipukazom MunucrepcrBa mpocpemenuss PO ot 18.05.2023 Ne 371 (3aperucTpupoBaHHOTO
MunucrepcTBoM toctuiiuu Poccuiickoit @eneparuu 12 urons 2023, peructpariioHHbiii Ne 74228);

C y4ETOM:

- npuMepHOM pabouell mnporpamMmbl 00II€00pa30BATEIbHON JAUCHUIIIMHBL «XHUMHSD» IS
npodeccroHalIbHBIX 00pa30BaTeNIbHBIX OpraHu3aliii, yTBepxkaAeHHOM Ha 3acepanun CoBera 1O
OLICHKE COJIEp’)KaHUs M KauyecTBa IMPUMEPHBIX paboyux MporpamMMm o00I11e00pa3oBaTeIbHOTO U
COIMATIPHO-TYMAaHUTAPHOTO IUKJIOB CPeAHEro mpodeccuoHaabHoro oOpa3oBanus, MpoTokoa Ne 14
ot 30.11.2022.

Pabouas nmporpamMa paccMOTpeHa
Ha 3acenanuy LIK OOuOI'CH MullH
[Iporokosn Ne 9

ot 22.04.2024 r.
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1. OBIIASI XAPAKTEPMCTHUKA PABOYE ITPOTPAMMEI
OBIEOBPA3OBATEJIBHOM JUCLHUATIIMHBI
OVY/1.07 XUMUSI

1.1.MecT0 TMCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMmbl

Huctmmumaa OY .07 Xumus Bxomut B obmieoOpaszoBatenbrbiii 1wk [IIICC3  kak
oOs3aTenpHas JUCIUTIINHA yaeOHas TUCIIUTUIINHA.

Oo6meobpazoBarenbaas auctuimaa OYJ[.07 Xumwust sBiseTcss 00s3aTEbHON YacThiO
o0mieo0pazoBarenpHOro MuKIa oopasoBarenbHOU mporpammbel CIIO B cootrBerctBHEM ¢ PI'OC 1o
CHEIUAIBFHOCTH YTPABICHHE KA4€CTBOM MPOIAYKIIHH, IIPOIECCOB U YCIYT (TI0 OTPaciisim).

1.2.11eab ¥ IJIAHUPYeMbIe Pe3yJabTaThl 0CBOEHHUSI AU CHUILIMHBI:

1.2.1.11esn 001meo0pa3oBaTeIbHOM THCIUTITAHBI

Conepxxkanrie  mporpamMmbl  o0mieoOpazoBaTenbHO — quctumiiuael - OV].07  Xumus
HaIpaBJIEHO Ha JIOCTHKEHUE CIIEIYIONTUX IIeJICH:

(hopMupoOBaHUE CUCTEMbI XUMUYECKUX 3HAHUM KaK BaXKHEHIIIEH COCTaBJISIONIEH
€CTECTBEHHO-HAyYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU JIEXKAT KIIFOUEBBIC TIOHSATHUS,
(dbyHIaMEHTATBHBIC 3aKOHBI M TEOPUH XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOSHHE U TIOHUMAaHUE
CYIITHOCTH JOCTYITHBIX 0000IEHNH MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIJICHHE C UCTOPHUEH HX
Pa3BHUTHS U CTAaHOBJICHUS;

(dhopmMupoOBaHHUE U pa3BUTHE TIPEICTABICHUA O HAYYHBIX METO/IaX MMO3HAHUS BEIIECTB U
XUMHYECKUAX PEaKINi, HEOOXOUMBIX JUISl IPUOOPETCHUSI YMEHUI OPHEHTUPOBATHCS B MUPE
BEIIECTB M XUMUYECKHX SBJICHH, UMEIOLIUX MECTO B MPUPOJE, B MPAKTUUECKOHN U MOBCEAHEBHON
KU3HU;

pa3BUTHE YMEHUU U CLIOCOOOB ACSITEILHOCTH, CBA3aHHBIX C HAOIIOACHUEM U 00BSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJI0IEHUEM MPaBUII 0€301acHOTO OOpaIIeHHs C BEIIECTBAMMU.

3amaun JUCIUIUIMHBI:

ajanranusi 00y4Jaromuxcs K yCJIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCs MUpa, (popMupoBaHUe
MHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTHU, TOTOBOM K cCaM000pa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIBHOMY IPUHSATHUIO TPAMOTHBIX PEUICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

(dbopMHpoBaHHE Y 00YUAIOIIUXCS KITFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUH),
HMMEIOIIUX YHUBEPCATbHOE 3HAYCHHE JUIsl PA3TIMYHBIX BUJOB JIEATEIBHOCTH: PEIICHUS IPOOIIEeM,
MOMCKa, aHaJnu3a U 00paboTKK HHpOpMaIU, HEOOXO0UMBIX ISl IPHUOOPETCHHMS OTBITA
JesITeNbHOCTH, KOTOpasi 3aHUMAET BaXKHOE MECTO B MIO3HAHUU XUMHUH, a TAKXKE I OLICHKH C
MO3UIUI KOJIOTHYECKOM OE30MacCHOCTH XapaKTepa BIMSHUS BEIECTB M XUMUYECKUX IIPOLIECCOB Ha
OpraHu3M 4YeJoBeKa U MPUPOJHYIO CPELY;

pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
oOyuaronuxcs: crnocoOHOCTH CaMOCTOSTENILHO MPUOOPETaTh HOBBIC 3HAHHUS M0 XUMHUH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMH, HCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHU JIJIs TIOUCKA U aHalln3a y4eOHOU U HAyYHO-TIOMYNISIPHOI HHPOPMAITMN XUMHUYECKOTO
COJICpKaHUS;

(hopMHpOBaHKE U Pa3BUTHE Y OOYUAIOIINXCS ACCOIIMATUBHOTO U JIOTUYECKOTO MBIIILICHHS,
HaOM0IATEILHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE 0COOCHHO HEOOXOMMBI, B YaCTHOCTH,
MIPH IAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO IKCIIEPHUMEHTA;

BOCITUTaHHE Y 00yJaromMXcsl yOeKI€HHOCTH B TYMaHUCTUYECKOM HAMTPABIIEHHOCTH XUMHH,
€€ BaKHOH POJIM B PEIICHUH TTI00ATBHBIX TPOOJIEM PallHOHATBHOTO IPUPOIOTIOIB30BAHUS,



MMOMOJIHCHUS SQHCPICTHUYCCKUX PECYPCOB U COXpPAaHCHUA MMPHUPOJHOIO0 PABHOBCCHUS, OCO3HAHUA

HE00X0AMMOCTH OEPeXHOr0 OTHOIIECHHS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKKE MPUOOPETEHHS

OIIbITAa UCIIOJIb30BAHUA TTOJTYYCHHBIX 3HAHUM JUI IPUHATUA T'PaMOTHBIX pCH_IeHI/If/'I B CUTyallUAX,

CBA3aHHBIX C XUMHWYCCKHMMHU ABJICHUSAMU.

1.2.2. Ilnanupyembie pe3y/bTaThl OCBOEHHsI 001e00pa30BaTe/IbHON JIMCUMILIUHBI B

coorBercTBMHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Oco6oe 3HaueHue TUCIUIUTMHA HMeeT pu GpopmupoBannu U pazsutun OK u TTK.

Ko u HaumenoBanue
(hopMupyeMbIx
KOMIETEHIINH

[imanupyembie pe3ysbTaThl OCBOEHUS TACIUIIINHBI

O0mmue

OK 01. Beibupath
crocoObI peleHus 3a1a4
npoeccCuoHaIbHOM
JEATEIbHOCTH
MPUMEHHUTEITHEHO K
Pa3IMYHBIM KOHTEKCTaM

OBJjaieHHe YHUBEPCATbHBIMH
yuyeOHBIMHU MO3HABATEIbHBIMH
JeHCTBUAMM:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:
- CaMOCTOATENbHO (HOPMYIUPOBATD U
aKTyaJlu3upoBaTh MpoOIemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

- OTIPEACIIATH MENN ACATEIHHOCTH,
3a/1aBasi mapamMeTphl U KPUTEPUH UX
JIOCTHIKEHMS, COOTHOCHUTD
pe3ybTaThl IEATEITLHOCTH C
ITOCTABJICHHBIMH IIEIIMU;

- ICTIOJIb30BaTh MPU OCBOCHUH
3HAHUI TPUEMBI JJOTHIECKOTO
MBIIIUICHUS - BBIJICNIATh XapaKTEePHBIC
MPU3HAKYU TIOHITHI ¥ YCTaHABINBATh
HX B3aMMOCBS3b, HCIIOJIL30BaTh
COOTBETCTBYIOIIUE TIOHATHS JJIs
0OBSICHEHUS OTJICTBHBIX (DAKTOB U
SIBIICHHI,

2) 0a30BbI€e MCCJIEA0BATENbCKHE
nelcTBHA:

- BJIaJIETh OCHOBAMH METOJIOB
HAy4YHOTO TMO3HAHUS BEUIECTB U
XUMHUYCECKUX PEaKIUi;

- opmynupoBaTh ENU U 334a4U
HCCIIEA0BAaHMUS, UCIIOJIb30BaTh
IIOCTaBJIEHHBIE U CAMOCTOSTEIBHO
chopMynupOBaHHbBIE BOTIPOCHI B
KaueCcTBE UHCTPYMEHTA MO3HAHUA U
OCHOBBI 17151 GOPMUPOBAHUS
TUIIOTE3bI IO MTPOBEPKE
MPaBUIIbHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

- BJIAJCTh HaBBIKAMH
CaMOCTOSITENILHOTO TJIAHUPOBAHUS U
MPOBEACHUS YUEHUYECKUX
SKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh
yYMEHHsI HaOII01aTh 32 X0JI0M
poliecca, CaMOCTOSITENBHO

JucuunnuHapHeie

- 3HaTh OCHOBOIIOJIAraIOIINe
MOHSTHS (XUMHYSCKUN
DIIEMEHT, aTOM, U30TOTI,
AJIEKTPOHHAs 000JI0YKa
aToMa, s-, P-, d-3eKTpoHHbBIE
opOuTamu aTOMOB, MOJIEKYJIa,
BaJICHTHOCTD,
AIIEKTPOOTPHIIATEITBHOCTB,
XUMHYECKask CBSI3b,
CTpYKTypHas ¢hopmyna
(pa3BepHyTas u
COKpaIeHHas ), MOJIb,
MOJIIpHAsi Macca, MOJIIPHBIN
00BeM,
AIIEKTPOOTPHUIIATETHHOCTD,
CTEeTeHb OKUCIICHHUS,
XUMHYECKas CBSI3b
(KoBaJIeHTHAas, HIOHHAS,
MeTaJIn4ecKasi,
BOJIOPOIHAS),
KpUCTAJIIMYECKas pelieTka,
THUIIBI XUMHUYECKHUX PEaKIIUid,
pacTBOp, SIEKTPOIHTHI,
HEAIIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAS
JUCCOLIUAIINS, OKHCIIUTENb,
BOCCTaHOBUTEJIb, CKOPOCTh
XUMHUYECKOHN peakinu,
XUMHYECKOE paBHOBECHE,
YIIEPOAHBIN CKENeT,
GbyHKIMOHATBHAS TPYIIA,
paavkan, u3oMepus,
M30MEPbI, TOMOJIOTUYECKHIA
psiA, TOMOJIOTH,
YTJI€BOJOPObI, KUCIOPO U
a30TcoAeprKalIne
COEIMHEHUsI, MOHOMED,
MOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYIISIPHBIC
COEJIMHEHUS); TEOPUH U




IPOTHO3UPOBATH €T0 PE3yJbTarT,
dbopMynupoBaTh 0000IICHUS U
BBIBO/Ibl OTHOCUTEIIEHO
JIOCTOBEPHOCTH PE3YJIbTaTOB
UCCIIEIOBAHMSI, COCTABIATh
000CHOBaHHBIHI OTYET O
IpOJIeJIaHHOM paboTe;

- IPHOOPETATH ONBIT YICHUIECKOH
HCCIIEI0BATENIBCKOM U IIPOEKTHOM
NI TETBHOCTH, TIPOSIBIISATH
CIIOCOOHOCTBH ¥ TOTOBHOCTb K
CaMOCTOSATEIIEHOMY ITOMCKY METOJIOB
pelIeHus MpaKTHYECKUX 3a1ad,
NPUMEHEHHIO Pa3JIMYHBIX METO/I0B
TIO3HAHUS;

3) pa6ora ¢ unpopmanmeii:

- OPUEHTHUPOBATHCS B PA3IMUHBIX
UCTOYHUKAX UH(popMaIu (HayqHo-
MOTYJISIpHAS JIUTEPATypa
XUMHYECKOTO COJICPKAHN,
CIIPaBOYHbBIE TOCOOUS, PECYPChI
WNurepuera), aHanum3npoBaTh
MH(POPMAIHIO PA3INYHBIX BUAOB
(bopM mpencTaBieHus, KPUTHIECKH
OIICHUBATh €€ JOCTOBEPHOCTD U
HENPOTUBOPEUUBOCTE;

- opMyIHpOBATH 3aIPOCHI U
IPUMEHSTH Pa3INYHbIe METO/IbI IPU
MOUCKE U 0TOOpE MHGPOPMAIIHH,
HE0OXO0IUMOM I BHIIOJTHEHUS
yueOHBIX 33/1a4 ONPEeAeICHHOTO
TUIIA;

- CaMOCTOATEIHHO BbIOUPAThH
ONTUMAJIEHYIO hopmMy
npeJcTaBiIeHus HHpopMauu
(cxemsl, TpaduKy, AHATPAMMBI,
TaOIUIbI, PUCYHKHU U JAPYTHUE);

- HCIIOJIb30BaTh HAYYHBIN S3bIK B
Ka4yecTBe CPE/ICTBA MPH padboTe C
XUMUYECKON MHpOopMaImen:
MPUMEHSITh MEXKIIPEIMETHBIC
(bu3nvecKue 1 MaTEMaTUUYECKUE)
3HAKU ¥ CUMBOJIBI, POPMYJIBL,
ab0peBuaTypbl, HOMEHKIJIATYPY;
OBi1ageHHe YHUBEPCAIbHBIMH
PeryjasiTuBHBIMU J1eHCTBUSIMH:

- CaMOCTOATEIHHO TUIAHUPOBATH U
OCYILECTBIISITH CBOIO
MO3HABATENBHYIO IEATEIHHOCTb,
oTpesieNsis ee eNu U 3aj1auH,
KOHTPOJIMPOBAThH U MO0 MEPE
HE00XO0IMMOCTH KOPPEKTUPOBATh
IpeUIaraéMblil aJrOpUTM JICUCTBUN

3aKOHBI (T€OpUs CTPOCHUS
OopraHuyeckux Bemiects A.M.
byrneposa, Teopus
IEKTPOJIUTUYECKON
JUCCOLIMALINY,
nepuoandeckuii 3akox .M.
MeneneeBa, 3aK0H
COXpaHEHHUs MACChI BEILIECTB,
3aKOH COXpaHEHMsI U
MIpEBPAIICHUS JHEPTUU TTPU
XUMUYECKUX PEAKIUAX),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUH,
MHPOBO33pEHYECKHE 3HAHUS,
JeKallue B OCHOBE
MOHUMAaHHUSI IPUINHHOCTH U
CUCTEMHOCTH XUMUYECKUX
SBJICHUH, (PAaKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUH U
0€3011acHOM HCII0JIb30BAHUH
BOKHEUIIINX HEOPTaHUYECKUX
Y OpraHUYECKUX BEIECTB B
OBITY U IPAaKTUUYECKOI
JeSITEIbHOCTH YEeJI0BEKa,

- YMETh XapaKTepu30BaTh
MCTOYHUKH YIJIEBOJIOPOJIHOTO
CBIpbsl (He(Th, MPUPOTHBIN
ras, yrojih), CliocoObl UX
nepepaboTKH U
MPAKTHYECKOE IPUMEHEHUE
MPOJIYKTOB MEepepadoOTKH;

- UIMETh CUCTEMY 3HaHUU 00
OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCTIOIb3yEMBIX B
XUMHH PU U3y4EHUN
BEIIECTB U XUMHUYECKUX
sIBIICHUH (HaOII0IcHUE,
U3MEpEeHHe, SKCIIEPUMEHT,
MOJETUPOBaHUE),
UCIOJIb30BaTh CUCTEMHbIE
XUMHUYECKUE 3HAHUS IS
MPUHSTHS PEIICHUH B
KOHKPETHBIX KU3HEHHBIX
CUTYALUSX, CBSI3aHHBIX C
BEILIECTBAMU U MX
MIPUMEHEHHEM;

- YMETb IJIAHUPOBATH U
BBITIONTHATH XUMUYECKUI
AKCIEPUMEHT (TIPEeBpAIICHUS
OpraHUYeCcKHUX BELECTB MPU
HarpeBaHuU, MOJy4eHHE
ATHJIEHA U U3YUYEHHE €T0




IIPY BBITOJIHEHUH YIEOHBIX U
UCCJIEIOBATENBCKUX 3a/a4,
BbIOMpaTh Hanbosee F3PPeKTUBHBIN
croco0 UX PeHICHUs C y4ETOM
HOJTy4eHUS] HOBBIX 3HAHHN O
BEIIECTBAX U XUMHUECKUX PEAKLUIX;
- OCYIIECTBJISATH CAMOKOHTPOJIb
CBOEH JEATENBHOCTH Ha OCHOBE
caMOaHaJIn3a U CaMOOLICHKH;

B yacTH TPY/10BOr0 BOCIUTAHMA:

- TOTOBHOCTB K TPY/y, OCO3HAHHE
LIEHHOCTU MacTepCTBa, TPY10J1t00ue;
- TOTOBHOCTb K aKTUBHOM

NS TeTHHOCTH TEXHOJIOTHIECKON 1
COLMAJIBHOW HAIIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh,
TUTAHUPOBATh U CAMOCTOSITEITHHO
BBITIOJTHATH TAKYIO JIESTEBHOCTB;

- UHTEpEC K pa3Iu4HbIM cepam
1pohecCHOHANTBHOM JIEATETLHOCTH.

OK 02. Mcnosib30BaTh
COBPEMEHHBIC CPEJICTBA
MTOUCKA, aHATTN3a U
HHTEpIIpEeTalNH
nHpopManuu u
nH(pOpMaITMOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodeccHoHaTbHOM
NeSITeIbHOCTH

B 06s1acTH HIEHHOCTH HAYYHOI'0
MO3HAHMS:

- cOpMHUPOBAHHOCTH
MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU ¥ 0OIIECTBEHHON MPAKTHUKH,
OCHOBAHHOTO Ha JHAJIOTE KYJIbTYP,
CIoCcOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM
MHUpE;

- COBEPIIECHCTBOBAHUE SI3bIKOBOU M
YUTATEIBCKON KYJIBTYPhI KaK
CpelICTBa B3aMMOICHCTBHS MEXTY
JIOJIbMU U TTIO3HAHUS MHPA;

- OCO3HAHME IIECHHOCTH HAy4YHOU
JESATETbHOCTH, TOTOBHOCTD
OCYILIECTBIISATH MPOEKTHYIO U
UCCIIEJIOBATENBCKYIO IEATEIHHOCTD
WHAMBUAYAJILHO U B TPYIIIIE;
OBiageHHne YHMBEPCAIbHBIMH
Y4eOHbIMH MO3HABATEIbHBIMH
NeHCTBUSAIMU:

1) 6a30Bble JJOTHYECKHUE IeCTBUS:
- ONIPEACIIATH 1NN AeSTENbHOCTH,
3a/1aBas MapaMeTpbl U KPUTEPUHU UX
JOCTHKEHHS, COOTHOCUTh
pE3YNbTaThl JEATEIBHOCTH C
MOCTABJICHHBIMH 1EJISIMHU;

- UCTOJIb30BaTh MPU OCBOCHUU
3HAHUN TPUEMBI JIOTUYECKOTO
MBIIIJICHHSI - BBIICTISATH XapaKTepHbIE
MPU3HAKY TIOHATUN U YCTAaHABJIUBATH
UX B3aUMOCBSI3b, UCIIOJIb30BAThH

CBOMCTB, KAUECTBCHHBIC
PEaKIIUU OPraHUYECKUX
BEIIECTB, ICHATYpaIHs
O€IIKOB IIpU HArpPEBAHUH,
[[BETHBIC PEAKIIUU OCIIKOB) B
COOTBETCTBUU C MIPABUIAMHU
TEXHUKH 0€3011aCHOCTHU IIPU
00pallleHnH ¢ BEUIECTBAMU U
1ab0paTopHBIM
000pyI0BaHUEM,
MPEICTABIIATh PE3yIbTaThI
XHUMHUYECKOTO IKCTIEPUMEHTA
B JopMe 3amnucH ypaBHEHUM
COOTBETCTBYIOIINX PEAKLIUN
1 (OPMYITUPOBATH BBIBOIBI
Ha OCHOBE ATHUX PE3YJIbTAaTOB;
- YMETh XapaKTepH30BaTh
XUMHUYECKHE TTPOIECCHI,
JeXalue B OCHOBE
MIPOMBIIIIJICHHOTO TIOJTydeHUS
CEpHOM KUCJIOThI, aMMHaKa, a
TaKke CPOPMHUPOBAHHOCTH
MIPEACTABICHHH 00 001X
HAy4YHBIX MPUHIUTIAX U
AKOJIOTUYECKUX TPoOIemMax
XHUMHYECKOTO MTPOU3BOJICTBA;
- YMETb IJITAaHUPOBAThH U
BBITIOJIHATH XUMUYECKUI
AKCIIEPUMEHT (Pa3oKCHHE
nepoKcuIa BoJIOpoia B
MPUCYTCTBUH KaTalln3aTropa,
OTpe/eNieHUue Cpeibl
pPacTBOPOB BEIIECTB C
MTOMOIIBIO0 YHUBEPCAIBHOTO
WHUKATOpA, BIUSHUE
pa3ianyYHbIX (PaKTOPOB Ha
CKOPOCTh XUMUYECKOM
peaKIuu, peakliiui HOHHOTO
0o0MeHa, Ka4YeCTBEHHbIE
peaxiuu Ha cynbdar-,
KapOOHAT- U XJIOPU/I-aHHOHBI,
Ha KaTUOH aMMOHWUS,
peleHne
AKCIIEPUMEHTATBHBIX 33124
o TemaM "Meramisl" 1
"Hemetanmnsl") B
COOTBETCTBUU C MPABUIAMH
TEXHUKH 0€30TMacCHOCTH TPH
o0palieHnu ¢ BemecTBaMu 1
1a00paTOPHBIM
000py/IOBaHHEM,
MPEJICTaBIISITh Pe3yIbTAThI
XUMHYECKOTO IKCIIEPUMEHTA
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COOTBETCTBYIOIINE IOHSITHS JIS
00BsCHEHUS OTICIBHBIX (DAKTOB U
SIBJICHU;

- BBIOMPATh OCHOBAHUS M KPUTEPHH
JUTS KITacCU(UKAIIUU BEIIECTB U
XUMHUYECKUX PEAKLIUI;

- YCTaHaBIIMBATh IPUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKTY
U3y49aeMbIMH SIBJICHUSIMU;

- CTPOUTBH JIOTHUECKUE PACCYKICHUS
(MHIYKTUBHBIC, ISTYKTUBHEIE, 1O
AQHAJIOTHH), BBISIBIIATD
3aKOHOMEPHOCTH ¥ POTUBOPEUHS B
paccMaTpuBaeMbIX SIBIICHUSX,
dbopMyIMpOBaTh BBIBOJBI U
3aKJTFOUCHUS;

- MPUMEHSTH B MPOIIECCe TTO3HAHMSI,
UCTIOJIb3YEMbIC B XUMHH
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBATH MOJICTBHBIE
MIPEJICTABJICHHS - XUMHUYECKUN 3HAK
(cuMBOJI) 37IEMEHTA, XUMHUYECKast
dbopmyna, ypaBHEHUE XUMUYECKON
PEaKIny - MPU PEIICHUH YIeOHBIX
MO3HABATENbHBIX U IPAKTHYECKUX
3aJa4, IPUMEHSTh Ha3BaHHbIE
MO/IeTIbHbIE TTPEJICTABICHHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHUYECKHUX
peaKuuid.

2) 0a30BbI€e HCCJIEA0BATENbCKHE
nelcTBHA:

- BJIAJICTh OCHOBAMH METOJIOB
HAy4YHOTO MO3HAHUS BEUIECTB U
XUMHYECKUX PEaKIIMii;

- opmynupoBaTh 1ENU U 334a4U
UCCJIEJIOBaHMSI, UCII0JIb30BATh
MIOCTABJIEHHBIE U CAMOCTOSITEIILHO
chopMynupOBaHHbBIE BOTIPOCHI B
KayecTBe MHCTPYMEHTA MO3HAHUS U
OCHOBBI 17151 GOPMUPOBAHUS
TUINOTE3bI TI0 TPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

- BJIaJICTh HABBIKAMHU
CaMOCTOSITENILHOTO TUIAHUPOBAHUSA U
MPOBEJICHUS YICHUYECKUX
JKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yYMEHHUsI HaOI0IaTh 32 X0JI0M
polecca, CaMoCTOSATETHHO
MPOTHO3UPOBATh €T0 PE3yabTaT,
dbopMynupoBath 00001IEHUS U
BBIBOJIbI OTHOCHUTEIILHO

B (popme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKLIUN
1 (hOPMYITUPOBATH BBIBOJIBI
Ha OCHOBE 3THX PE3YJbTATOB;
- IMETh MIPEJICTABJICHHUS O
XUMHYECKON COCTABIISIIOLIEH
€CTECTBEHHO-HAyYHOHI
KapTUHBI MUPA, POJTH XUMUHU
B TIO3HAHUU SIBJICHUM
IPUPOIBI, B POPMUPOBAHUH
MBIIIJICHHS ¥ KYJIbTYPhI
JUYHOCTH, €€
(GyHKIMOHAIBHOU
rPaMOTHOCTH, HEOOXOIMMOM
JUTSL PEIICHUS TTPAKTHICCKIX
3a/1a4 ¥ IKOJIOTHYECKH
000CHOBAHHOTO OTHOIIICHHUS K
CBOEMY 3/I0pPOBBIO U
MPUPOJHON Cpelie;

- YMETh BBISBJIATH
XapaKTepHbIC TPU3HAKA
MOHSTHH, yCTaHABIMBATH MX
B3aUMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIHE MTOHATHS
IIPU OITMCAHUM COCTAaBA,
CTPOEHUS U IPEBPALICHUI
OpraHUYEeCcKUX U
HEOPraHUYECKUX
COCITUHCHHH;

- coOmroaaTh mpaBuiIa
M0JIb30BAHUSI XUMHUECKON
MOCY/I0H U J1abopaTOpHBIM
000py/I0BaHUEM, a TAKXKE
npaBuiia oOpaleHus ¢
BELIECTBAMU B COOTBETCTBUHU
C MHCTPYKIHUSAMU TIO
BBITIOJTHEHHIO JIA0OPATOPHBIX
XUMHYECKUX OTIBITOB;

- JUTsl 00YYarOIIUXCS C
OTpaHUYEHHBIMH
BO3MOYHOCTSIMU 3JI0POBBSI:
YMEHHE MPUMEHATH 3HAHUS
00 OCHOBHBIX JJOCTYITHBIX
METO/1aX MMO3HaHUs BEIIECTB
U XUMUYECKUX SBJICHUN;

- YMETh HCTIOJIh30BaTh
XUMHYECKYIO CHMBOJIUKY IS
COCTaBIIEHUSI MOJIEKYSIPHBIX
U CTPYKTYPHBIX
(pa3zBepHyTOH,
COKpaIleHHOW) GpopmMyn
OpraHUYeCKUX BEIIECTB U
YpaBHEHUN XUMHUYECKUX




JOCTOBEPHOCTH PE3yJIbTAaTOB
UCCIIEIOBAHMS], COCTABIATh
000CHOBAHHBIHI OTYET O
npojeTIaHHoM pabdore;

- IPHOOPETATh ONBIT YIEHUUECKOH
HCCIIEI0BATENIBCKON U IIPOEKTHOM
NI TETBHOCTH, TIPOSIBIIATH
CIIOCOOHOCTBH ¥ TOTOBHOCTb K
CaMOCTOSATEIIEHOMY ITOMCKY METOJIOB
pelIeHus MPaKTHYECKUX 3a1a4,
NPUMEHEHHIO PA3InYHBIX METOI0B
TIO3HAHUS;

3) pa6ora ¢ unopmanmeii:

- OpPHEHTHPOBATHCS B PA3IUIHBIX
UCTOYHUKAX UH(popMaIu (HayqHo-
HOTTYJISIpHAS JINTEPATypa
XUMHYECKOTO COJIepKAHNU,
CIPaBOYHbBIE TOCOOMSI, PECYPChI
WNurepuera), aHannm3npoBaTh
WH(POPMAIHIO PA3INYHBIX BUAOB U
(dbopm mpencTaBieHus, KPUTHYECKH
OIICHUBATh €€ JIOCTOBEPHOCTh U
HENPOTHBOPEYHBOCTD;

Y IPUMEHSITH PA3JTMIHBIC METOIBI
P TIOWCKE ¥ 0TOOpe MHpOpMaIuu,
HE0OXO0IUMOM I BHIIOJTHEHUS
yueOHBIX 33/1a4 ONpeAeIEHHOTO
TUIIA;

- IpUOOPETATh OTBIT UCTIOIH30BAHUS
nHpopMaImoHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

- CaMOCTOATEIHHO BbIOUPAThH
ONTUMAJIEHYIO hopmMy
npeJcTaBiIeHus HHpopMauu
(cxemsl, TpaduKy, AHATPAMMBI,
TaOIUIbI, PUCYHKHU U JAPYTHUE);

- HCIIOJIb30BaTh HAYYHBIN S3bIK B
Ka4yecTBe CPE/ICTBA MPH padboTe C
XUMUYECKON MHpOopMaImen:
IPUMEHSITh MEXKIIPEIMETHBIC
(bu3nvecKue 1 MaTEMaTUUYECKUE)
3HAaKU U CUMBOJIBL, ()OPMYIIBI,
ab0peBuaTypbl, HOMEHKIJIATYPY;

- HCIOJIB30BATh U MPE0OPa30BHIBATH
3HAaKOBO-CUMBOJIMUECKUE CPEJICTBA
HarJsIHOCTH;

OK 04. D¢ dexrruBHO
B3aMMO/IEHCTBOBATH U
paboTaTh B KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOPAa3BUTHIO,
CaMOCTOSATEIILHOCTH U
CaMOOIIPEIETIEHHUIO;

-OBJIa/ICHHE HABBIKAMU Y4eOHO-
HCCIIEI0BATENBCKOM, POEKTHOU 1
COIMAJILHOM JIeATEIILHOCTH,

peaKkuuid, U3roTaBIuBaTh
MOJEIU MOJIEKYJ
OpraHUYECKUX BEIIECTB IS
WILTIOCTPAIH UX
XUMHUYECKOTO U
IIPOCTPAHCTBEHHOTO
CTPOEHUS;

- YMETh OTIPENENATh BUIBI
XUMHYECKOM CBSI3U B
OPraHUYECKUX COCTUHEHHIX
(oauHaApHBIE U KpaTHbIE);

- YMETh KPUTUYCCKU
AHATU3UPOBATH XUMHYECKYIO
MH(pOpPMaLIHIO, TOTYyIaeMYIO
U3 Pa3HBIX UCTOYHUKOB
(cpencTBa MaccoBoM
uHpopmauuu, MaTepHET U
APYTHX);

- YMETh YCTaHABJIUBATh
MIPUHA]IEKHOCTD
HEOPraHMYECKUX BEIIECTB MO
UX COCTaBY K ONPEJECIIEHHOMY
KJIACCY/TpyNIe COeTMHCHHI
(mpocThle BelecTsa -
METaJJIbl U HEMETAILIbI,
OKCHJIbl, OCHOBaHMS,
KHCIIOTHI, aM(OTEPHBIE
TUIPOKCHUIBI, COJIN);

- YMEThb YCTaHABJIUBATh
MPUHAJICKHOCTh U3Y4YE€HHBIX
OpraHMYeCcKUX BEIIECTB I10
UX COCTaBYy U CTPOEHUIO K
OTIPECIIEHHOMY
KJIacCy/TpyNIe COeqUHEHUI
(YyrneBoJopo/ibl, KUCIOPOI U
a30TCoJIeprKaIIye
COeIMHEHUS,
BBICOKOMOJIEKYIISIPHBIE
COeIMHEHUSs), TaBaTh UM
HA3BaHUS 110
CUCTEeMaTHUYECKOM
nomenknarype (IUPAC), a
Tak)Ke IPUBOIUTh
TPUBUATbHBIE HA3BAHUS
OT/EJBHBIX OPTaHUYECKIX
BEIIECTB (3THJIEH, TPOIHIIEH,
aleTHUIICH, YTUIICHTJINKOJIb,
TIIULEepUH, heHo,
dbopManbaerum,
areTalbIeT U, MypaBbUHAas
KHCJIOTa, YKCYCHAs KUCIIOTa,
OJIEMHOBAs KUCIIOTA,
CTEapHHOBAsl KUCIIOTA,




OBJjajieHHe YHUBEPCAJTbHBIMH
KOMMYHUKATHBHBIMU
AefCTBUAMU:

- 33]1aBaTh BOIIPOCHI 10 CYILIECTBY
00CyXaeMOi TEMBI B XOJI€ JIUAJIOTa
W/WJIH TUCKYCCHUU, BHICKA3bIBATh
ujieu, GopMyaupoBaTh CBOM
MPEIIOKEHUS OTHOCUTEITBEHO
BBITIOJTHEHMSI TIPEJIIOKEHHOM 3a/1a4H;
- BBICTYIATh C IIPE3EHTALUEH
pEe3yJIbTaTOB MTO3HABATEIIBHOM
JESITeTbHOCTH, TIOTyYEHHBIX
CaMOCTOSITEILHO UITU COBMECTHO CO
CBEPCTHUKAMU TIPU BBHITIOJTHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA,
IPAKTHYECKON pabOThI MO
HCCIIETOBAHUIO CBOMCTB M3y4aeMbIX
BELIECTB, peajin3aliy yueOHOro
MpoekTa U (GOPMYITHUPOBATH BHIBOIBI
10 pe3yabTaTaM MPOBEICHHBIX
HCCTEA0BAaHUM TTyTEM COTJIACOBAHMSI
TIO3HIINI B XOJI€ OOCYKIEHUS U
oOMeHa MHEHUSIMM;

COBMECTHAsI 1eSITeJIbHOCTD:

- IOHUMATh U UCTIIOJIB30BATh
MPEUMYIIECTBAa KOMaHIHOW 1
UHAUBUAYAIbHON paboThI;

- IPUHUMATh LI€TTH COBMECTHOM
JeSITeNIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHHUPOBATH AEUCTBUSA IO €
JOCTHKEHHIO: COCTaBJIATH IIaH
JIEUCTBUM, paclpesIeTsiTh POJIH C
Y4€TOM MHEHUH YyYaCTHUKOB
00CyXXJaTh pe3y/bTaThl COBMECTHOM
paboThI;

- KOOPJIMHUPOBATH U BBITIOJIHATH
paboTy B YCIOBUSX PEAIbHOTO,
BUPTYAJILHOTO U KOMOMHHUPOBAHHOTO
B3aMMO/ICHCTBUS;

- OCYIIECTBIISATH MO3UTUBHOE
CTpaTeruyeckoe MoBeIcHUE B
Pa3IMYHBIX CUTYAIUSX, IPOSIBIISATH
TBOPUYECTBO U BOOOpaskeHue, ObITh
UHUIIUATHBHBIM

OBi1ageHHe YHUBEPCAIbHBIMH
PeryjasiTuBHBIMU J1eHCTBUSIMH:

- IPUHSATHE ce0s U IPYTHX JIIOIeH:

- IPUHUMATh MOTHBBI U APTYMEHTHI
JPYTUX JIIOJIEH TIpU aHAIHU3e
pe3yAbTaTOB AEATEIBHOCTH;

- MPU3HABATh CBOE MPABO U MPABO
JIPYTUX JIIOJIeH Ha OITHOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATH

TJTF0K03a, PPYKTO3a,
KpaxmaJ, LIeJUI0JI03a,
TJIUIIHH);

- YMETb NIPOBOJUTH
BBIYMCIICHUS 110 XUMUYECKUM
ypaBHEHUsM (Macchl, 00beMa,
KOJIMYECTBA UCXOHOTO
BELIECTBA WU NPOAYKTa
peaxKuy 10 U3BECTHBIM
Macce, 00beMy, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX
BELIECTB WU IPOAYKTOB
peaxiumn);

- YMETb UCIIOJIb30BaTh
XUMHYECKYIO0 CUMBOJIMKY AJIS
cocTaBiieHus1 GopMy
BEILIECTB U YPAaBHEHUM
XUMHYECKUX PEAKIIUH,
CUCTEMaTHUYECKYIO
Homenknarypy (IUPAC) u
TpUBHUAJIbHBIE HA3BAHUS
OT/I€JbHBIX HEOPraHUYECKUX
BELIECTB (yrapHbli ras,
YIJIEKUCITBIN Ta3, aMMHUAK,
raiieHas U3BecTb, HeramieHas
U3BECTb, MUTHEBAS COJIA,
MIAPUT U IPyTHUE);

- YMETb OIpEAEATh
BaJICHTHOCTh U CTEIIEHb
OKHUCJICHUS] XUMHUECKUX
AJIEMEHTOB B COCIMHEHMSIX
pa3IMYHOTO COCTaBa, BUJL
XUMHYECKOH CBS3U
(KoBaJIeHTHAas, HIOHHAS,
MeTaJJIn4ecKasi, BOJOPO/IHas )
B COCIMHEHUSX, TUI
KPUCTAIMYECKON PeIeTKH
KOHKPETHOTO BEIeCTBa
(aTomMHas1, MOJIEKYJIsIpHAS,
MOHHAsI, MEeTaJITNYecKasi),
XapakTep cpebl B BOAHBIX
pacTBopax HEOPraHMYECKUX
COCJIMHEHUM;

- YMETh KJIacCU(PHUIHUPOBATH
XUMHUUYECKUE PEAKIIUU 110
pa3IMYHBIM NpU3HAKAM
(4ucny u cocraBy
pearupyrouux BeleCTs,
TEIIOBOMY 3P PEKTY
peaxkuu, N3MEHEHUIO
CTEIEHEN OKUCIICHUS
AIIEMEHTOB, 0OPAaTUMOCTH
peaxkuu, y4acTHIO
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MUP C MO3UIUHU JPYTOro YeJIOBEKa;

OK 05. OcymiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyJapCTBEHHOM SI3BIKE
Poccniickoit ®enepanun
C y4eTOM 0COOEHHOCTEH
COLIMAIBHOTO U
KYJBTYPHOTO KOHTEKCTa

OBiajieHHe YHUBEPCAIbHBIMH
Y4eOHBIMH MO3HABATEIbHBIMH
AefCTBUAMU:

1) 6a30Bble JJOTHYECKHUE 1€ CTBUS:
- CTPOUTBH JIOTHUECKUE PACCYKICHUS
(MHIYKTUBHBIC, ISTYKTUBHEIC, 1O
AQHAJIOTHH), BBISIBIIATD
3aKOHOMEPHOCTH ¥ POTUBOPEUUS B
paccMaTpuBaeMbIX SIBIICHUSX,
dbopMyIMpOBaTh BHIBOJBI U
3aKJTFOUCHUS;

- MPUMEHSTH B MPOIIecce TO3HAHMS,
UCIIOJIb3YEMbIC B XHMHUH
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBATH MOJICTBHBIE
MIPEJICTABJICHHUS - XUMHUYECKUN 3HAK
(cuMBOJI) 37IEMEHTA, XUMHUYECKast
dbopmyna, ypaBHEHUE XUMUYECKON
PEaKIny - MPU PEIICHUH YIeOHBIX
MI03HABATEIBHBIX M MPAKTHYECKIX
3aja4, MPUMEHSTh Ha3BaHHbBIE
MO/JICJTbHBIC TIPECTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB M XUMHUYECKHIX
peaKuuid.

2) 0a30BbI€e MCCJIEA0BATENbCKHE
nelcTBHA:

- BJIQ/ICTh HABBIKAMU
CaMOCTOSATEIBHOTO TUTAHUPOBAHHUSI U
NPOBE/ICHUS YUCHUYECKUX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH
yMEHUs HaOII0IaTh 32 X0JJ0M
nporiecca, CaMOCTOSITEIBHO
IIPOTHO3UPOBATH €0 PE3yJIbTarT,
dbopMynupoBath 060011IeHUS U
BBIBO/Ibl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3yJIbTATOB
UCCIIEJIOBAHMS, COCTABIIATh
000CHOBaHHBII OTYET O
npojesaHHoM padore;

OBi1ajeHHe YHUBEPCAIbHBIMH
KOMMYHHKATHBHBIMH
AeCTBUAMU:

- 33/1aBaTh BOMPOCHI IO CYILIECTBY
o0cyKaeMoii TeMBI B XOJI€ IUajora
W/WJIH TUCKYCCUU, BBICKA3bIBATh
uzaeu, GopMyIupoBaTh CBOU
PEJUI0KEHUS] OTHOCUTEIHHO

KaTaau3aTopa);

- YMETb COCTaBJIATh
YpaBHEHUS peaK Ui
Pa3IMYHBIX TUIIOB, TIOJIHBIE U
COKpaIECHHbIC YpaBHEHUS
peaxIuiit HFOHHOTO OOMEHa,
VUUTBIBAs YCIOBHS, IPU
KOTOPBIX 3TH PEAKIINHU UIYT
JI0 KOHIIA;

- YMETb PacKpbIBaTh
CYIIHOCTb OKUCIIUTEIHHO-
BOCCTAHOBUTEILHBIX PEaKIIU
MIOCPEJCTBOM COCTABJICHUS
ANIEKTPOHHOTO OajaHca 3THX
peakuui;

- YMETh OOBSICHSTh
3aBUCUMOCTH CKOPOCTH
XUMHYECKON PEaKIuu OT
pa3INyYHbIX (DaKTOPOB;
XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS B
3aBUCUMOCTH OT BHEIIIHETO
Bo3aeicTBUs (npuHImn Jle
[[Tatense);

- YMETb NPOBOIUTH
BBIYHCIICHUS C
MCIO0JIb30BAHNEM MOHSATHUS
"MaccoBas I0JIA BELISCTBA B
pactBope", 00bEMHBIX
OTHONIEHHW ra30B MPHU
XUMHYECKUX PEaKLUsX,
Macchl BEIECTBA WK 00beMa
ra3oB I10 U3BECTHOMY
KOJIMYECTBY BEI[ECTBA, Macce
Wi 00beMy OJHOTO U3
YYaCTBYIOIIHMX B PEaKIUU
BEILIECTB, TEIJIOBOTO 3 deKTa
peaKkIuy Ha OCHOBE 3aKOHOB
COXPaHEHHUS MACCHI BEILIECTB,
MpEeBpaLICHUS U COXPAHEHUS
SHEPruu;

- YMETb PUMEHSTH
MOJIOKEHUS TEOPUH CTPOCHUS
OpraHnyeckux Bemects A.M.
bytnepoBa st 00bsicHEHUS
3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUS
MacChl BELIECTB;

- YMETh MPOBOJIUTH PEAKIINH,
MOATBEPKIAIOIINE
KaueCTBEHHBIN COCTaB
pa3IMYHBIX HEOPTaHUUYECKUX
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BBITIOJIHEHUS TIPEII0KESHHON 3a/1auH;
- BBICTYIIATh C IIPE3ECHTALUEH
pEe3yJbTaTOB MTO3HABATEIBHOMN

NS TeIbHOCTH, TOTYYEHHBIX
CaMOCTOSATEIIBHO UM COBMECTHO CO
CBEPCTHUKAMH IIPH BITIOJTHEHUH
XUMHYECKOTO IKCIIEPHMEHTA,
PaKTUIECKOH paboTHI 10
HCCJIEIOBAHUIO CBOMCTB N3y4aeMbIX
BEIIECTB, pean3allui y4eOHOTO
poeKTa U (OPMYINPOBATH BHIBOIBI
10 pe3yJIbTaTaM MPOBEACHHBIX
UCCIIEIOBAaHHH ITyTeM COTIIACOBAHMS
MO3HIINN B X0JI€ OOCYKICHUS U
00MEHa MHEHUSIMHU.

OK 07. ConeiicTBoBaTh
COXPAaHEHUIO
OKpYKarollen cpebl,
pecypcocOepeKeHHnIo,
MIPUMEHSTH 3HaHUS 00
W3MEHEHHUH KJIMMAaTa,
MIPUHIIMUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
NEUCTBOBATL B
Ype3BbIYANHBIX
CUTYaIUIX

B ob1acTn JIKOJIOTMYECKOI0
BOCIIUTAHUSA:

- c(hopMUPOBAHHOCTH
3KOJIOTHYECKOU KYyJBbTYPBI,
IIOHUMAaHHUE BJIIMAHUA COIIHAJIBHO-
SKOHOMHYECKHX  IIPOLIECCOB  HA
COCTOSIHUE MIPUPOTHOMN 51
COLMAJIbHOM  Cpenbl, OCO3HaHHE
r71006aJIBbHOTO Xapakrepa

9KOJIOTUYECKHUX TTPOoOIeM;

- IUIAHUPOBAHUE W OCYLIECTBJICHUE
JNIEWCTBUU B OKpYXKAIOUIEH cpelie Ha
OCHOBE 3HAHUA LEJEed yCTOMYUBOTO
pa3BHUTHS YEIOBEUYECTBA;

AKTMBHOE  HENpUSATHE  JICUCTBUIA,
MPUHOCAIIMX Bpell  OKpYy)Karouen
cpene;

- yMEHHUE MPOTHO3UPOBATH
HEOJIArONPUSATHBIE  DKOJOTHYCCKUE
MTOCJIEICTBUSA NpEIPUHUMAEMbIX
JEWCTBUI, MPEIOTBPAILATh UX;

- pacIIMpeHHe OMbITa ACSITEIbHOCTH
9KOJIOTHYECKOUN HaNpaBJIE€HHOCTH;

- OBJIaJICHHE HaBBIKAMH Yy4eOHO-
HCCIENOBATENLCKOM, MPOEKTHOU U
COIIMAILHOM JIEITEILHOCTH;

IIK 2.2 TloaroraBiuBaTthb
TEXHUYECKUE JOKYMEHTBI

u COOTBETCTBYIOIIHEC
00pa3ibl MPOAYKITUH IS
MIPEIOCTABIICHHUS B
HCIIBITATENbHBIE
nabopaTopuu JUTSt
MIPOBEICHUS
cepTuduKanuu

- OBJIAACHUC HaBbIKaMHU y‘IGGHO-
HCCJICA0OBATEIIbCKOMU, IIPOCKTHOU u
COIMAILHON IEeITEIbHOCTH,

- BJIaaACTh HaBbIKaMH
CaMOCTOATCIIbHOTO IUIAHUPOBAHUA U
IMPOBCACHU YYCHHUYCCKUX
OKCIICPUMCHTOB, COBCPUHICHCTBOBATH

yMeHHsI HAOMIOJaTh 3a  XOJAOM
npoiiecca, CaMOCTOSITENILHO
NPOTHO3HPOBATh  €ro  pe3ylbTar,
dopmynupoBatb  o0oOOUIeHHUS U
BBIBO/IBI OTHOCHUTEIILHO

BEIIIECTB, PACIIO3HABATH
OTIBITHBIM ITyTEM HOHBI,
MPHUCYTCTBYIOIINE B BOJAHBIX
pacTBopax HEOPraHMIECKUX
BCIIIECTB;

- YMETh XapaKTepU30BaTh
COCTaB, CTPOCHHUE,
(bU3HYECKUE M XUMUICCKHEC
CBOMCTBA TUITMYHBIX
IIPEACTABUTENIEH Pa3IMYHBIX
KJIACCOB OPraHUYeCKUX
BeleCTB (METaH, JTaH,
STHJICH, TIPOTIMJICH, alleTHJICH,
OyraaueHn-1,3,
MeTunoyraaueH-1,3, 6eH3ou,
METaHOJI, 3TaHOJI,
STHJICHTJINKOJIb, TJIAIICPHH,
dbeHom, aneTanbaerui,
MypaBbHHAS U YKCYCHAs
KHCJIOTHI, TJTFOK03a, Kpaxmall,
1EJUTIOJI03a, aMUHOYKCYCHAs
KHCJIOTA), WILTIOCTPUPOBATH
TEHETHYCCKYIO CBSI3b MEKTY
HUMU YpaBHCHUSIMHU
COOTBETCTBYIOIIHUX
XUMHYECKUX PEaKINi ¢
HCII0JIb30BAHNEM
CTPYKTYPHBIX (hOPMYIT;

- coOmroaaTh mpaBuiIa
HKOJIOTHYECKU
1e1ecoo0pa3zHoro MoBeACHUS
B OBITY U TPYJIOBOM
JESITEIbHOCTH B LIETISAX
COXPaHEHHUSI CBOETO 3/I0POBBS
Y OKpYKaIoIle TpUpoIHOM
Cpelibl, 0CO3HAaBaTh
OTIaCHOCTh BO3/CHCTBUS Ha
JKUBBIE OPraHU3MBbI
OTIPEeICIIEHHBIX
OpraHUYeCKUX BEIIECTB,
MOHUMas CMBICJI TTOKa3aTesl
ITJIK (ipeaenbHO
JOTYCTUMOW KOHIIEHTpAIUH),
MOSICHATH Ha IpUMepax
CHocoObl YMEHBIIEHUS U
MPEeIOTBPALICHHUS X
BPEIHOTO BO3JICHCTBUS Ha
OpraHu3M YeJOBeKa;

- YMETh PaCKpbIBaTh CMBICII
nepuouaeckoro 3akona J[. 1.
MenneneeBa u
JEMOHCTPUPOBATH €TO
CUCTEeMATH3UPYIOIIYIO,
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JIOCTOBEPHOCTH
HCCIIEI0OBAHU,
000CHOBaHHBIN

npojeTIaHHoM pabdore;

pe3yabTaToB
COCTaBJISTh

00BSACHUTENBHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;
- YMETh XapaKTepU30BaTh
(omuckIBaTh) 0OIIHE
XUMHYECKUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB,
MOITBEPIKIATh
CYIIECTBOBaHHE
TCHETUYECKOM CBSI3U MEKTY
HEOPraHUYECKUMU
BEIIECTBAMH C ITOMOIIBIO
YpaBHEHUH
COOTBETCTBYOIIHX
XUMHYECKUX PEAKIINI;




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBLHON JUCIATLIAHBI

2.1. O6beM 0011e00pa30BATENBLHOI JUCHUILIMHBI M BUAbI Y4e€0HOI padoThl

HpO(l)eCCI/IOHaJIbHO'OpI/IeHTI/IPOBaHHOQ CoAEpKaHME PACCPEAOTOUYCHO 110 pa3iejiaM

Bua yueOHo# paGoThl

O0beM yacoB

O6beM 00pazoBaTENbHOMN MPOTPAMMBbl JUCIUILINHBI 72
B TOMYHCIIE:
TEOPETUUECKHE 3aAHATHS 38
MIPAKTUYECKHUE 3aHATH 18
1abopaTOpPHBIE 3aHATHS 14
[IpodeccroHanbHO OPHEHTUPOBAHHOE COJIEPKAHUE 34
B TOM YHCJIE:
TEOPETUUECKUAE 3AHATHS 8
71a00paTOPHBIC 3AHITHUS 8
MIPAKTUYECKHUE 3aHATH 18
2

[Ipomexyrounas aTTecTanus B bopme
1 depeHInPOBaHHOTO 3aueTa
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HaunmeHnoBanue pas3ieiioB u Tem

Conepxanue yaeOHOTro Marepralia (OCHOBHOE U TIPO(ECCHOHATHHO-
OPHUEHTUPOBAHHOE), JIAOOPATOPHBIC U MPAKTUYCCKUE 3aHATHUS

O0BeM
4acoB

®opmupyemsle
oOuiue u
npodeccuoHallbHbIE
KOMIIETEHIINH

2

4

Paznen 1. O01masi M HeopraHuyeckasi XMuMHs

6 (-12)

Tema 1.1.
CtpoeHune aTOMOB XUMHUYECKHUX
AJIEMEHTOB W MPUPOJIA XUMUIESCKON
CBSI3U

Conep:kanue y4e0HOro MaTepuaia/mpodeccuoHaILHO-
OPHEHTHPOBAHHOE COJEPKAHME:

CoBpemeHHast MOJIeNIb CTPOEHHS aToMa. DJIEKTPOHHAs KOH(UTYpalys aToma.

Knaccugukarus XAuMHUECKUX JIEMEHTOB (s-, P-, d-37eMenTsl). BaneHTHbIe
3JIEKTPOHBI. BalEHTHOCTB. DNEKTPOHHAS IPUPOJA XUMUYECKON CBSI3U.
DnexTpooTpuLaTenbHOCTh. KoBaneHTHas cBsI3b, €€ Pa3HOBUAHOCTH U
MEeXaHU3MBbl 00pa3oBaHus (0OMEHHBIN U TOHOPHO-aKLl enTOpHBIN). MoHHas
CBsI3b. MeTamuinueckas cBsA3b. BogopoaHas cBsi3b. MeKMOJEKYISIpHbBIE
B3auMOJIeHCcTBUS. 30TOMIBI, OCHOBHOE U BO30YK/I€HHOE COCTOSIHME aTOMa,
ruOpUIM3aIisl AaTOMHBIX OpOUTANICH.

IIpakTyeckoe 3auarue Ne 1

Pewenue npaxmuueckux 3a0anuii Ha cocmasienue 31eKmpoHHO-
epaghuuecxkux hopmyn snemenmos 1—4 nepuodos. Pewenue 3a0anuii na
UCNONb308AHUE XUMUYECKOU CUMBONUKY U HA3ZBAHULL COCOUHEHUL NO
HOMEHKAAMype MeACOYHAPOOHO20 COI03a Meopemuieckoll U NPUKIAOHO
XUMUU U MPUBUATLHBIX HA38AHULL OISL COCMABLEHUSL XUMUYECKUX popmy
08YXAMOMHBIX COCOUHEHULI (OKCUO08, CYIbPUA08, 2UOPUO08 U M.N.) U OpYUX
HeOp2aHu4ecKux coeOUHeHULl OMOeIbHbIX KIACCO8.

OK 01
[K 2.2.

Tema 1.2.
[Tepunoaudeckuii 3aKOH 1 TabIHIIA
. Y. MeHnaeneeBa

Copepxanue yueOHOro MarepuaJa:

IIpakTuyeckoe 3ansaTue Ne 2

Ilepuoanueckas cucreMa xumudeckux snnementoB /.M. Menpaeneena.
®usnueckuit cmeici I[lepuoanueckoro 3akona JI.1. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHs CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX
VMU IPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMUYECKOTO 3neMeHTa B [lepuoanyeckolt cucteme. MUpPOBO33PEHUECKOE U
Hay4yHoe 3HauyeHue [lepronnueckoro 3akona /.M. MenneneeBa. [Iporaosst
J .. MenpaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX HJIEMEHTOB.

OK 01
OK 02
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Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTEPHU3alUI0 XUMHUCCKHUX JIEMEHTOB «MeTtalmndeckue /
HEMETAJUTMYECKUE CBOMCTBA, AIEKTPOOTPUIIATEIHLHOCTh U CPOJICTBO K
OJICKTPOHY XUMHUYCCKUX 3JICMCHTOB B COOTBCTCTBHUEC C UX 3JICKTPOHHBIM
CTPOCHHEM U IIOJIOKCHUEM B HCpI/IOI[PIquKOﬁ CUCTEMEC XHUMHUYCCKUX
anemenToB J[.M. Menieneena.

Paznen 2. Xumnueckue peakuu

8 (112)

Tema 2.1.
THUIbl XUMHYECKUX pEaKIHil

Conep:kanue y4e0HOro MaTepuaia/mpodeccuoHaIbLHO-
OPHEHTHPOBAHHOE COJeP:KAHME:

Knaccudukanus v TUIIBI XUMUYECKUX PEAKIINI C Y4aCTHEM HEOPTaHUYECKUX
BenecTB. KonnuecTBeHHBIC OTHOICHHUS B XUMUH. OCHOBHEIE
KOJMYECTBEHHBIE 3aKOHBI B XUMHUHU U PACUYEThI 110 YPABHEHHUSIM XUMHUUECKHUX
peakuuii. MoJib Kak eIMHUIIA KOJIMYeCTBa BellecTBa. MoJisipHas Macca.
3aK0HBI COXPAHEHHS MacChl U SHEPTUH. 3aKOH ABOTaapo. MosipHBIN 00BeM
ra3oB. OTHOCHTEIbHAS TJIOTHOCTh Ta30B. Peakiinu KOMIIeKCooOpa3oBaHus ¢
ydacTHEeM HEOPraHWYECKUX BEIIECTB (Ha MpUMepe THAPOKCOKOMILIEKCOB
[IMHKA ¥ ATFOMUHUSA).

IIpakTyeckas padora Ne2

Ypasnenus oxucnenus-eoccmanosnenus. Cmenens okucienus. Oxucaiumens u
soccmanogumenv. OKUCIUMENbHO-80CCMAHOBUMETbHbIE PEAKYUU 8 NPUPOOe,
NPOU3B0OCMBEEHHBIX NPOYECCAX U HCUZHEOESIMENbHOCIU OP2AHUZMOS.
OxucnumenvHo-80ccmanogumenvhulil nomenyuai cpedvl. Cocmasienue u
VPABHUBAHUE OKUCTUMENbHO-80CCMAHOBUMENbHBIX PEAKYULL MEMOOOM
INNEKMPOHHO2O 6ancha. Tunuunvie HeopeaHu4dYecKkue okucaiumenu u
soccmarosumenu. 3ﬂ€Kmp0]ll/l3 pacmeopos u pacniiaeoe coell.

OK 01
IK 2.2.

Tema 2.2
DIEKTPOTUTHYECKAs JUCCOIMAIIHS
U UOHHBIA OOMEH

Teopus snexmponumuueckou ouccoyuayuu. Peaxkyuu uoHHO20 006MeHa.
Cocmasnenue peakyuti UOHHO20 0OMeHA Nymem COCMABLEHUsl UX NOJHBIX U
COKPAWEHHbIX UOHHBIX YypasHeHul. [ udponus coneil. 3naveHue 2uoponuza
buonoeuueckux  obmennvix  npoyeccax. Illpumenenue  eudponuza 8
NPOMBIUTIEHHOCMU.

Peakiun THAPOJIN3a

2

OK 01
I1IK 2.2.

Pa3nen 3. CtpoeHune U CBOICTBA HEOPraHNYeCKHUX BelIeCTB

12 (1/4)

16




Tema 3.1.
Knaccugukanus, HOMeHKIaTypa U
CTPOCHHE HEOPTaHUUECKUX
BCIIICCTB

Copepxanue y4eOHOro MaTepuaa/mpogeccHoOHAIbHO-
OPHEHTHPOBAHHOE CO/IePIKAHME:

[Ipenmer HeopraHHuecKOM XUMHHM. B3aMMOCBA3b HEOPraHMYECKHUX BEILIECTB.
Knaccudukamus Heopranndeckux BeniecTs. [IpocTpie U CIOKHBIE BEIIECTBA.
OcCHOBHBIE KJIACChl CJIOKHBIX BEHIECTB (OKCHJbl, THAPOKCUMAbBI, KUCIOTHI,
cosn). HomeHkiiaTypa 1 Ha3BaHUE HEOPraHMUYECKUX BELIECTB UCXOJS U3 UX
XUMUYECKOH (HOPMYITBI WIIM COCTABJICHHE XUMUYECKOH (DOPMYIIBI UCXOIS U3
Ha3BaHMUs BEILIECTBA 10 MEKYHAPOIHOW MU TPUBHAIBHOW HOMEHKIIATYpE.
Mexmonekyasipable B3auMmoneicTBusa. Kpucrammoruaparel. ArperaTHbie
cocTostHUsl BemiecTBa. Kpucrammmdeckue u aMopdHbIE BemiecTBa. THIIBI
KPUCTAJUIMYECKUX  PEIIETOK (aTromHas, MOJIEKYJISIpHAas, WOHHaA,
MeTaJUTMYecKas). 3aBUCHUMOCTh (DU3MYECKUX CBOWMCTB BEIIECTBA OT THIIA
KpUCTAINIMYECKOW  pemieTkd.  [IpuumHBI ~ MHOrooOpa3usi  BELIECTB.
CoBpeMeHHBIE TIPENCTABICHHUS O CTPOCHUM TBEPABIX, JKAJIKHUX U
ra3z000pa3HbIX BenecTB. JKuIKue KpUCTaibl.

IIpakTHyeckoe 3ansaTHE Ne 3

Pewenue 3a0au na pacuem maccosoui 0o1u (Maccol) XumMuyecko2o djiemeHma
(coeounenus) 6 monexyne (cmecu). Peuwlenue npaxmuyeckux 3a0anuii no
Ka1accugpuxayuy, HOMeHKIamype u XUMu4ecKum opmynam HeopeaHuieckux
gewiecms pasiuduHbIX KIACCo8 (HAa3vléamv U COCMAasisims Qopmyisl
XUMUYECKUX 8eujecms, Oonpeoessms NPUHAONLEHCHOCMb K KIACCY).
Hcemounuxku xumuueckoti ungopmayuu (Hayunas u yueOHO-HAYHHASA
Jqumepamypa, cpeocmea maccogotl uHgpopmayuu, cemv Unmeprnem u
opyeue). [louck ungopmayuu no Ha38aHUsAM, UOeHMUDUKAMOpPaM,
CMPYKMYPHLIM (DOPMYIAM.

OK 01
OK 02
IK 2.2.

Tema 3.2.
Dduznko-xuMHUECKHUE CBOMCTBA
HEOpPraHWYECKUX BEIIECTB

Memannvt. Obwue puzuueckue u xumuyeckue ceovicmea memannos. Cnocoowl
nonyyeHus.  3HayeHue  Memanrno8 U HeMemaniloé 6  npupoode U
JHCUZHEOeAMENbHOCMU Yeno8eKa U opeanusmos. Kopposus memannog: 6uovl
KOppO3uu, Cnocodbl 3aujumsl Memaiog Om KOppo3uu.

Hememannwi. Obwue ¢pusuueckue u xumuyeckue ceoucmea HeMemailos.
Tunuunvie ceovicmea memannos IY-YII epynn. Knaccugurayus u
HOMeHKIamypa — coeOunenuti Hememannos. Kpyzoeopomwi  6uozennvix
9/1eMenmos 8 npupooe.

OK 01
OK 02
I1IK 2.2.
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XVWMUYECKUE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPraHWYECKHX BEIICCTB
(OKCUIOB, THUIIPOKCUIOB, KHUCIOT, COJEH U Jp.). 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOUCTB MMPOCTBIX BCHICCTB, BOAOPOAHBIX COC[[I/IHCHHﬁ, BBICHINX
OKCHUAOB U THAPOKCHUOOB.

Tema 3.3.
[Ipon3BOICTBO HEOPraHUYECKUX
BEIIECTB. 3HAYEHHUE U IIPUMEHEHUE
B OBITY U Ha IPOU3BOJICTBE.

Obwue npeocmasienusi 0 NPOMBIUICHHBIX CHOCOOAX NOLYYeHUs]
XUMUYeCKUX eewecms (Ha npumepe Npou3zeo0Cmed amMmuaKd, cepHoll
Kucnomul). Yepnas u yeemnas memainnypeus. llpakmuueckoe npumeneHue
INEKMPONU3A O NOJYHUEeHUs WETOUHbIX, WeLl0YHO3eMeNbHbIX MEMANLo8 U
anomunus. Cmexno u CUTUKAmHas npomviuiienHocms. Ilpobrema omxo0os u
Nn0OOUHBIX NPOOYKMOS.

IIpakTHyeckoe 3ansaTue Ne 4

Pewenue npaxmuxo-opuenmupo8anHHuulx 3a0anuti O poau HeoOp2SaHU4ecKoll
Xumuu 8  pazeumuu  MeOUyuHvl, CO30AHUU HOBbIX Mamepuanos (8
cmpoumenscmee u Op. OMPACAAX NPOMBIULIEHHOCMU), HOBbIX UCMOYHUKOS
9Hepauu (anbmepHamuenvie UCMOYHUKU OdHepeul) 6 peuileHuu npoonem
9KOJI02UHECKOLl, dHep2emu4eckol U nuwesol Oe30nacHocmu.

Pa3znea 4. CTpoeHue U CBOIiCTBA OPraHN4YeCKUX BelIeCTB

16 (3/4)

Tema 4.1.
Knaccudukanus, crpoenue u
HOMEHKJIaTypa OpraHuYecKux

BEIECTB

Conep:xxanue yuyeOHOro Mmarepuasa/npodeccuoHaIbLHO-
OPHEHTHPOBAHHOE CO/IePKAHME:

[Ipenmet oprannueckoi XumMun. B3auMocCBsI3b HEOPraHUYECKUX U
OPraHUYECKHX BEIEeCTB. XMMHUUYECKOE CTPOCHHUE KaK MOPSAI0K COSAUHECHUS
aTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOPHUH XUMHYECKOTO CTPOCHHUS OPraHNYSCKUX coeauHeHnin A.M.
bytneposa. YriepoaHsblil CKeJleT OpraHu4ecKo MOJIEKYJbl. MoseKynsipHbIe
U CTPYKTYpPHBIC (pa3BEPHYTHIC, COKPAILICHHBIC) XUMUYCCKHE (DOPMYIIEI.
3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMUUYECKOTO CTPOEHUS MOJICKYI.
H3omepus u u3oMephl (CTPYKTypHas, reoMeTpriecKas (IIUC-TPaHC -
uzomepust). KpatHocts xuMuyeckoit cBsi3u. [lonstie o GyHKIIMOHATHHON
rpynne. [TpuHIuUIbl Ki1accupuKaIuy OpraHMIeCKuX COSIMHEHUH.
MexnyHapoaHass HOMEHKIIATYPa U IPUHLIMIIBI HOMEHKJIATYPbl OPraHUYECKUX
COCJIMHEHMH.

IIpakTHyeckoe 3ansaTHE Ne 5
Homenknamypa  opeanuyeckux — coeOuHeHuti  OMOENbHbIX  KIACCO8
(Hacvluennvie, HeHACblWeHHble U aPOMAMUYecKue y2iee000poobl, CRUPMbL,

OK 01
OK 02
IK 2.2.
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Genonvl, anvoecuovl, Kemonvl, KapooHosvie xuciomuvl u op.) Cocmasnenue
NOJHLIX U COKPAWEHHBIX CMPYKMYPHBIX (DOPMYI OpeaHUYeCcKUX 6euecms
OMOeNbHbIX  KAACCO8, UCNONb3VA UX HA36AHUA NO  CUCTNEMAMUYECKOll
HomeHnkaamype. Pacuemuvl npocmetiweti ghopmynvl opeanuueckoii MOLeKyibl,
UCX0031 U3 INEeMEeHMH020 cocmasa (8 %).

Tema 4.2
CBolicTBa OpraHMYECcKuX
COEMHEHU N

DU3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCIUHEHUM OTIEIbHBIX
KJIaccoB (OCOOCHHOCTH KJIacCH(MKAMA W HOMEHKJIATYPHl BHYTPH KJacca;
TOMOJIOTUYECKHUH psii U o01Iast popMyiia; uzomMmepus; GU3NIeCKue CBOWUCTBA,
XMMHUYECKHE CBOMCTBA; CIIOCOOBI MOIY4YEHHUs):

—npeodeibhble Y2neso0opoovl. Il openue memana Kaxk O0OUH U3 OCHOBHBIX
UCTMOYHUKO8 menia 8 npomvluiiennocmu u ovimy. Cgoticmea npupoOHbiX
Y271€8000P0008, HAXOHCOCHUE 8 NPUPOOe U NPUMEHEHUE ANKAHO8,

—HenpeoebHble U apomamuiecKkue yeneeo0opoowl. Ilonumepuszayus smuiena
KaK OCHOBHOE HampasieHue e2o UCnov308anus. lopenue ayemunena Kax
UCMOYHUK 8bICOKOMEMNEPAMYPHO20 NIAMEHU OJIsL CBAPKU U Pe3KU MEeMAllo8;

—KHCJIOPOJICOAEPKAIE COSAUMHEHUS (CHUPTHI U MPOCThIEe 3PUPHI, (HEHOIIBI,
aIbJCTUALI M KETOHBI, KapOOHOBBIC KHCIOTHI H WX IPOU3BOIHBIC).
[IpakTnueckoe  TpUMEHEHWE  OSTUJICHTIIMKOJSA,  TJHMIEepuHa,  ¢eHoa.
[Ipumenenne dopmanmpaeruaa, aneTalbAerua, YKCYCHOM KHCIIOTHL. Melia
KaK COJIM BBICIIUX KapOOHOBBIX KMCJIOT. MOIOIIIHE CBOMCTBA MbLJIA;

OK 01
OK 02
IK 2.2.

—a30TCOACPKAaIIUEC COCANHCHU A (aMI/IHBI 1 aMHMHOKHCJIOTHI, 66J'IKI/I).

Knaccudukanus u 0coOEHHOCTH OpraHnYecKuX peakiuil. Peakiimonneie
ueHTpbl. Panukansl. [lepBoHavanbHbie MOHATHS O TUIIAX U MEXaHU3MaX
OpPraHUYECKUX peaKlui.

JlaGopaTopHble 3ansaTus Ne 1

«[TomyueHnue dTUICHA M U3YUYCHHUE €T0 CBOMCTBY.

[Tonyuenue »TUIEHA U3 3TAHOJIA B TAOOPATOPUH U U3YYEHHUE €ro (PU3NYECKUX
1 XUMHYECKHUX CBOMCTB.

CocTraBieHue peakiuid MPUCOCTUHEHUSI U OKUCIIECHUS Ha MPUMEpPE STUJICHA.
Pemienne pacueTHbIX 3a/ady € MCHOJIb30BAaHUEM IUIOTHOCTH Ta30B IO

BOJIOPOAY U BO3IYXY.
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Tema 4.3.
Opranuueckue BEIIecTBa B
KU3ZHEJESITEIHOCTH YEJIOBEKA.
[Ipon3BOACTBO M IPUMEHEHUE
OpraHMYECKUX BEILECTB B
IIPOU3BO/ICTBE

Bbuoopranuueckue coenunenus. [lpumenenue u Guonornveckas poJib
yriaeBo1oB. OKUCIIEHHE YIIIEBOJOB — MCTOYHUK YHEPTHH KUBBIX OPraHU3MOB.
Ob6nactu npuMeHeHUs aMUHOKUCIOT. [IpeBpaiienns 6enKoB MUK B
opraam3me. buonorndeckne GpyHkiuu 6emkoB. bronornueckue GyHKIAH
XKHUpoB. PoJib OpraHruecKoil XMMUU B peIeHUH TPOOIeM MUIIEBOM
6e3onacHocTH. HykiienHOBBIE KUCIIOTBI: COCTaB U cTpoeHue. CTpoeHue
Hyks1eoTH10B. CoctaB HykienHoBbIX kucioT (JJHK, PHK). Pons
HYKJIEMHOBBIX KUCJIOT B KHU3HEACSITEIbHOCTH OPraHU3MOB.

Ilpouzeoocmeo opeanuyeckux eewecmes: NpouU300CME0 MemaHoid,
nepepabomka Hegpmu. [lonusmunen Kax KpyRHOMOHHANCHIL NPOOYKM
Xumuyecko2o npoussoocmea. Ilpumenenue smunena. Ilpouseoocmeo u
npumMeHenue Kayyyka u pe3uts.

Cunmemuueckue u UCKYCCMBEHHbIE 80IOKHA, UX CMPOEHUe, C8OUCMEA.
Ipakmuueckoe ucnonvzosanue gonoxon. Cunmemudeckue nieHKU: U301aYyusl
0Jis1 NPOBOO08, MeMOPAHbL OJist ONPECHEHUST B00bL, 3AUUMHbBLE NIIeHKU OJis1
asmomodunel, niacmeipu, xupypauiueckue nossazku. Hoevle mexnonozuu
OanbHelule20 co8epuULeHCmMBO8anUsL NOIUMEPHBIX MAMEPUATO8.

Ponv opeanuyeckoii xumuu 6 peuieHuu npodiem IHep2emuyecKo
bezonacnocmu, 8 pazeumuu MeOUyUuHsl, CO30AHUU HOBbIX MAMEPUATIO8, HOBbIX
UCTNOYHUKOB IHep2UU (ANbmepHaAmUeHble UCOYHUKU IHEPSULL).

IIpakTn4yeckoe 3anaTue Ne 6

Pewenue npakmuxo-opuenmuposanHvlx 3a0aHULl N0 COCMABIEHUIO
XUMUYECKUX PeaKyuli, Ompaxicarouux XumMuieckyo akmueHoCms
OP2AHUYECKUX COCOUHEHULL 8 PA3TUYHBIX Cpedax (NPUPOOHBIX, OUOIOCULECKUX,
MEXHO2EHHDIX).

OK 01
OK 02
IK 2.2.

Pa3znen 5. Kunerudeckue 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX
peakumii

10 (-/6)

Tema 5.1.
Kunernueckue 3aKOHOMEPHOCTH

Conepxanue yueOHOro Marepuasa/npogeccHoHaIbHO-
OPHEHTHPOBAHHOE CO/IEPKAHME:

OK 01
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IMPOTCKAHUA XUMHUYCCKUX peaKL[I/If/'I

Xumnueckue peaknuu. Knaccudukamuss XMMHUECKUX PEaKIHUi: Mo
(a3zoBoMy cocTaBy (TOMOTEHHBIE U I'€TE€POTEHHBIE), IO UCTIOIH30BAHUIO
KaTajau3aTopa (KaTaIuTUYeCKUe U HekaTtanuTuueckue). CKOpoCcTh peakluy,
€€ 3aBUCUMOCTb OT Pa3JIU4HbIX (DAKTOPOB: MPUPOABI PEATUPYIOIINX BEIIECTB,
KOHLEHTPALMU PearupyolnX BElIeCTB, TeMIEpaTypsl (paBuiio BaHT-
T'odda), murommanm peakmMOHHOW MOBEPXHOCTH, HATMYHSI KaTain3aropa. Poib
KaTaJIu3aTOpPOB B IPUPOJIE U IPOMBIIIJIEHHOM IIPOU3BOJICTBE. DHEPIHs
aKTHBaLMU. AKTUBUPOBaHHBIN KomIuiekc. KaTanuzarops! u karanus. Posb
KaTaJIn3aTOPOB B IIPUPOJIE U IPOMBIIUIEHHOM IIPOU3BOJICTBE.

JlaboparopHbie 3aHsATHSI Ne 2

H3yuenue 3agucumocmu cKOpoCmu XUMUYECKOU Deakyuu om
KOHYEeHmpayuu peasupyiowux eewjecms u memnepamypul. Jlabopamophas
paboma Ha 6b1O0P:

1. Jlabopamopnas paboma «OnpedeneHue 3a8UCUMOCMU CKOPOCMU PeaKyuu
Om KOHYenmpayuu peacupyiouux eeuwjecmeay. Hcciredosanue 3asucumocmu
ckopocmu peaxkyuu om KoHyeumpayuu. OnpeodeneHue KOHCMAHNbL
cKoOpocmu peakyuu epaguyeckum memooom.

2. Jlabopamopnas paboma «Onpedenerue 3a8UcCUMoCmu CKOpOCmu peakyuu
om memnepamypboly. Mcciedosanue 3a8UcCUMOCIU CKOPOCMU Peakyuu om
memnepamypbl. Pacuem suepeuu axmusayuu peakyuu.

Pewenue npakmuxo-opueHmuposanHvlx 3a0anull Ha aHaIu3 hakmopos,
BIUSAIOWUX HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu.

OK 02
IK 2.2.

Tema 5.2.
TepMoauHamMu4eckue
3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX peakuuii. PaBHOBecue
XUMUYECKUX PeaKIil

Knaccubukanmuss  XMMHYECKMX  peakiuii: 1o  TermioBoMy  3ddekry
(’K30TepMUUYECKHE, SHIOTECPMHUYECKHE), MO 0OpaTUMOCTH (OOpaTUMBbIE |
HeoOpaTUMEIE). TemmoBbie ekt XUMHYECKUX peaKIui.
Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTh peakuuid. XuUMHUYECKOe
paBHOBECHE M €ro CMEIICHHWE TOJ[ JCUCTBHEM pa3IMUYHBIX (HaKTOPOB
(KOHIIEHTpAIMsl ~ PEareHTOB  WJIM  NPOAYKTOB  PEaKlMW, JIaBJICHUE,
TEMIIepaTypa) TSt CO3JIaHMsI ONTHMAJIBHBIX YCIIOBUU TPOTCKAHUS
XUMHYECKUX TMPOIECCOB.

[Tonsitne 00 »HTanmpmuu u SHTponuH. DHeprus ['nubbca. 3akon ['ecca u
CIeNCTBUSL M3 Hero. Ponb cCMelleHuss paBHOBECHS B TEXHOJOTHYECKHX
nporeccax.

IIpakTHyeckoe 3ansaTHe Ne /
Ipunyun Jle [llamenve. Bausnue paznuunuvix pakmopos Ha usmeHenue

OK 01
OK 02
I1IK 2.2.
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PABHOBECUSI XUMUYECKUX Peakyull. 3aKOH 0eticmeylouux Macc U KOHCManma
Xumu4ecko2o pasHosecust. Pacuemvl pagnoeecHvlx KOHyenmpayuil
peazupyiowux eewecms u npooykmos peaxyuil. Pacuemor mennosoeo
ahhexma peaxyuu.

Pewenue npakmuxo-opuenmuposanHvlx 3a0anutl Ha NPUMeHeHUue NPUHYUNA
Jle-1llamenve 01151 HAX0XHCOEHUS HANPABILEHUSL CMEWEHUSL PABHOBECUS
XUMUHECKOU Peakyuu U aHaIU3 akmopos, eIusioujux Ha cCMeweHue
XUMUHECKO20 PABHOBECUSL.

JlaboparopHubie 3ausiTust Ne 3

Jlabopamopnasa paboma «H3yuenue 6aUAHUA PASTUYHLIX (DAKMOPOE HA 2
cMelujeHue Xumuyecko2o pasHosecusay. Hccnedosanue 6nusHus uzmeHeHus
KOHYEeHmpayuu eewecms, peakyuu cpeovl U memnepamypbl Had cMeujenue
xumuyeckozco  pasnosecus. CpagHeHue NONYYEHHBIX  pPe3VIbmamos ¢
meopemuyecKu npo2Ho3upyemviMu Ha ocnose npunyuna Jle - [llamenve.
Paznen 6. /lucniepcHbie CHCTEMBI 8 (-/14)
Tema 6.1. Coaep:xanue y4eOHOro MaTepuaJa/mpogeccuoHaIbHO-
JlucriepcHble CUCTEMBI U (JAKTOPHl | OPHEHTHPOBAHHOE CO/IEPKAHNE: OK 01
HUX YCTOMYMBOCTH Hucnepcubsie cucrembl. KoionaHele cucTeMbl. VICTHHHBIE pPacTBOPEL OK 02
PactBopenne kak ¢Gu3MKO-XUMHYECKH 1porecc. PactBopel. CrnocoObl 2 OK 07
MPUTOTOBJIEHUSI PACTBOPOB. PacTBoprMoCTh. MaccoBas 107151 paCTBOPEHHOTO IIK 2.2.
BeulectBa. [IpenenbHO JOMycTUMble KOHIIGHTPALMM M WX HCIIOJIb30BAHHE B
OIICHKE IKOJIOTUYECKOW O€30MacHOCTH.
Knaccudukanus nucnepcHbiXx cucteM 1o coctaBy. CTpoeHue u (akTOpsI
YCTOMYMBOCTH JHUCIEPCHBIX CUCTeM. Pacro3HaBaHuMe MCTUHHBIX PacTBOPOB,
KOJUIOMIHBIX PAacTBOPOB M IpyboaucriepcHbIX cucteM. CTpoeHHEe MULIEIIIBI.
PaccenBanue cBera mpu MPOXOXKIACHUM CBETOBOTO IMyYKa Yepe3 ONTHYECKU
HeoTHOopoAHYI0 cpeny (3ddekrta Tunnans).
IIpakTnueckoe 3ansaTue Ne 8
Pewenue 3a0au na npueomosnenue pacmseopos. 2
Pewenue npakmuxo-opueHmuposanHvlx paciemuulx 3a0aHull Ha
OucnepcHule cucmembl, UCNOIb3YeMble 8 ObIMOBOU U NPOUIBOOCMBEHHOU
OesmenbHOCMU YelogeKd, ¢ NO3UYULL IKOJI02U4ecKol Oe30nacHocmu
NnOCIe0CMEUL U 2PAMOMHBIX peuleHUll npoOieM, C8A3AHHbIX C XUMUEI.
Tema 6.2. JlaboparopHuble 3aHsiTust Ne 4
WccnepgoBanue cBONCTB «IIpucomosnenue pacmeopogy. 2 OK 01
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JMCTIEPCHBIX CHCTEM IS UX
UICHTH(DUKAITTT

Ilpuecomosnenue pacmeopog 3a0anHOU (MOJAPHOU) KOHYeHmpayuu (c
NPAKMUKO-0PUEHMUPOBAHHBIMU  BONPOCAMU), ONnpedeNieHue cpedbl BGOOHbIX
Pacmeopos.

JIlabGopaTopHble 3aHaTus Ne 5

«HccnenoBanne qUCTIEPCHBIX CHCTEMY.

HpI/IFOTOBHeHI/IG U U3y4YCHHUC CBOI‘/JICTB JUCIICPCHBIX CUCTEM pPA3HBIX BHIO0B:
CYCIICH3WH, OSMYIIbCUH, KOJUIOMIHOTO pacTtBopa. CpaBHEHHE CBOWCTB
HNCTUHHBIX MW KOJIIOUIHBIX paCTBOPOB, BBIAABJIICHUEC OCHOBHBIX pa3J'II/I‘-II/II\/’I
Me>1<)1y HUM.

OK 02
IK 2.2.

Pa3nen 7. KauecTBeHHbIe peakuuu o0HApYKeHHe HEOPTAHMYECKHUX U
OpPraHu4ecKHuX BelecTB

10

Tema 7.1.
O6HapyxeHne HeOPraHUIECKUX
KaTHOHOB M aHUOHOB

Copep:xanue y4yeOHOro marepuaja

JlaGopaTopubie 3ansaTus Ne 6

OO6HapyxeHue HeopraHM4eckux BemecTB (katuoHoB [-VI rpynn wnm
AQHUOHOB) C WCIOJB30BAHMEM KAYECTBEHHBIX AHAIUTUYECKUX PEaKIIHil.
JlabopaTopHast pabota Ha BEIOOD:

1. JTabopaTopHas pabota «AHaTUTHYECKUE peakuu KaTHOHOB I—VI rpymmy.
[IpoBeneHne Ka4yeCTBEHHBIX PEaKIHUid, HWCIMOJIB3yeMbIX JIsi OOHApYKECHHs
KaTHOHOB | Tpymmel (Kamus, HAaTpus, MarHus, aMMmoHwus), Il rpymmber Ha
npumepe Oapus, Il rpynmel — cBunna, IV rpynmner — antomMunus, V rpynmbl
—xene3a (II u III), VI rpynner — Hukens. Onucanne HaOII01aeMbIX SBICHUN
U COCTABJICHUE XUMHYCCKHUX PEAKIIUMH.

2. JIabopaTopHas paboTa « AHaJIUTHYECKUE peaKIud aHHOHOBY. [IpoBencHue
KaUeCTBCHHBIX PEaKIMi, HWCIOJIb3YEeMbIX I OOHApY)KCHHS aHHOHOB:
kapOoHata, ¢ocdara, cyiabdara, cyabduma, HUTpara, XjJopuga H Jp.
Onucanne HaOIIOaEMBbIX SBJICHHH M COCTABIICHUE XUMUYCCKUX PEAKIIH.

JlaGopaTopHble 3ansiTust Ne 7

OOHapyxeHHe OpraHNYeCKUX COEJMHEHUI OTAENbHBIX KJIaCCOB.
JlaGopatopHasi paboTa Ha BBIOOD:

1. JTaboparopHas pabota «KauecTBeHHbIE peaKLIU Ha OT/IEJIbHBIE KIacChl
OpPraHUYECKUX BELIECTBY.

IIpoBeneHre KaueCTBEHHBIX PEaKIUil, UCIIOIb3YEMBIX JUIs OOHAPYKEHUS
OpPraHMYeCcKUX BEIIECTB PA3JIMYHBIX KJIACCOB: (DEHOJIOB, aJbJETHIOB,
Kpaxmalia, YKCYCHOM KHCIIOTbI, aMUHOKHUCIIOT, 6€1K0B U Ap. Onucanue

OK 01
OK 02
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HAOJII0IaEMBIX SIBJICHUI U COCTABJIICHUE XMMHUYCCKUX PEAKIHI U/UITH CXEM.
2. JJabopatopnas pabota «KadecTBeHHBIN aHAIN3 OPraHUIECKUX
COCIMHEHUH 10 (PYHKIIMOHAIBHBIM Ipyminamy». [IpoBeieHHe KaueCTBEHHBIX
peaKIMii, UCTIOJIb3YEMbIX ISl PACIIO3HABAHUS OPTaHHUECKUX BEIIECTB
OTJICNIbHBIX KJIACCOB MO ()YHKIIMOHAIBHBIM TPYIIIIaM: Ha IPUMepe
AMHHOKHUCIIOT U KapOOHOBBIX KHCJIOT, CIIUPTOB M (DEHOJIOB, alIbJCTHIOB U
KkeToHOB. Onucanue HAOIIOTaeMbIX SBJICHUN U COCTABJICHUE XUMHUYECKUX
peaKIyil U/UIN CXEM.

Pa3nen 8. Xumusi B ObITY U IPOU3BOJACTBEHHOI 1eITEJILHOCTH YeJIOBEKA

4 (212)

Tema 8.1.
Xumus B ObITY U
MIPOU3BOJICTBEHHON JIEATEIBHOCTH
qeJoBeKa

Conep:kanue y4e0HOro MaTepuaia/mpodeccuoHaIbLHO-
OPHEHTHPOBAHHOE COJEPKAHME:

4(212)

IIpakTnuyeckoe 3ansiTue Ne 9

Dxonoeuueckas 6e30nacHOCmb NOCIEOCMBUL OLIMOBOU U NPOUZBOOCMBEHHOU
0esimenbHOCIU Yel08eKd, C8A3AHHASL C NepepadoOmKoll 8ewecms, NOUCK U
AHANU3 XUMUYECKOU UHMOPMAyUU U3 PATUYHBIX UCHOYHUKOS8 (HAYYHAS U
VueOHO-HAYYHAs Iumepamypd, cpeocmea Macco8ol uHgphopmayuu, cemo
Humeprnem u opyzue).

Keticul (¢ yuemom b6yoyweii npogeccuonanvboll 0essmenbHOCmu) Ha aHaIu3
ungpopmayuu 0 nPoOU3BOOCMBEEHHOU 0esIMeNbHOCIU Yel08eKd, C83AHHOLL C
nepepabomkoil u NoLyYeHuem euwecms, d MaKICe ¢ IKOA02UYECKOU
be3onacHocmvio.

3awguma xeiica: [Ipedcmasnenue pe3yibmamos peuieHus Kelcos
(6bicmyniienue ¢ npezenmayueti)

OK 01
OK 02
OK 04
OK 07
[IK 2.2.

IIpome:kyTouHast aTTecTanus Mo qucuuivinge (1uddepeHnupoBaHHbIi 3a4€T)

Bcero

72
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBLIIEOBPA30OBATEJILHOM
JUCHUILINHDBI

3.1. MarepuajbHO-TeXHUYECKOe o0ecrieueHHe peaan3anum padoyeil mporpaMmbl

Peanuzanus paboyeii mporpaMmbl AUCHUILIMHBI OOeclieueHa HaTHIueM y4eOHOW ayJuTOpun
o0mreo0pazoBarenbHBIX HUcUIUTHH OOopyI0BaHUE YIeOHOTO KaOMHETA:

- y4eOHO-HarjsiaHble MmocoOus (mepuoamueckass tabmmna J[.M.MenneneeBa u Tabnuma
PacTBOPUMOCTH , TIOPTPETOB BBIJAIOIIMXCS YICHBIX B XUMUU U JIp.);

- JIUIAKTUYECKHE MaTepuanbl (3alaHus s KOHTPOJBHBIX  paboT, IUIS pa3HBIX BUIAOB
OIICHOYHBIX CPEJICTB, Aud3adera u ap.);

- TEXHUYECKHE CpelIcTBAa 00ydyeHHs (MEepCOHATbHBIM KOMIBIOTEDP; MYJIbTUMEIUIHBIN
MIPOEKTOP; MHTEPAKTUBHAS JIOCKA, BHIXOJI B JIOKAJIEHYIO CETh);

- TporpaMmHoe oOecreueHue: JMIEH3MOHHOE MPOTrpaMMHOE obecreueHrue oOmero u
crienpasibHOTOo HasHaueHus: Microsoft Windows, Microsoft Office Professional Plus, Zoom
(6ecrmaTHas Bepcusi) — cBOOOIHO-pacnpocTpansemoe [10.

3.2. NudopmanuoHHoe odecrieuenne peajan3anuu padoyeil mporpaMmabI

Jlnst peanuzanuu mporpaMMbl 0011e00pa3oBaTeIbHON AUCITUIUIMHBI OUOTHOTEUHBIN (HOH.T
MUMEET MeYaTHbIE, HCKTPOHHBIE 00pa30oBaTeIbHbIC U HHPOPMAIIMOHHBIC PECYPCHI.

3.2.1. OcHOBHBIE HCTOYHUKH

1. la6puensu, O. C. Xumus: 10-ii kmacc: 6a3oBbiii ypoBeHb : yueOnmk / O. C.
IMabpuensu, U. I'. Octpoymos, C. A. CnankoB. — 5-e u3j., ctep. — Mocksa : [Ipocsemienue, 2023.
— 128 c¢. — ISBN 978-5-09-107222-8. — Tekcrt : amekTpoHHbIN // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/335039

2. labpuensu, O. C. Xumus: 11-ii kmacc: 6a3oBbiii ypoBeHb : yueOnmk / O. C.
IMabpuensu, U. I'. Octpoymos, C. A. CnagkoB. — 5-e u3j., ctep. — Mocksa : [Ipocsemenue, 2023.
— 127 c¢. — ISBN 978-5-09-103623-7. — Tekct : amekTpoHHbIN // JlaHb : 3JIEKTPOHHO-

oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/335036

3.1.1 JlomojiHUTeIbHbI€ HCTOYHUKH

3. Pymutuc, T'.E. Xwumusa. bazoseiii ypoenb. 11 Kmacc: yueOHUK s
oOpasoBatenbHblx  opranm3anui / I'.E. Pymutuc, ®.I'.®enpaman. — 6-¢ uzmanue. — Mocksa:
[Ipoceemenue, 2019.- 224 c.: u.wi. — ISBN 978-5-09-071856-1. — Tekct: HemocpeACTBEHHBIH.

4, Xumus. 11 xmacc: 6azoBblii ypoBeHb: yueOHuMK / B.B. Epemun, H.E.Ky3pmenko,
B.U.Tepenun [u np.]; pen. B.B.JIyku. — 9-e u3a., crep. - Mocksa : [Ipocsemenne, 2022. — 224 c.:
ui. - ISBN 978-5- 09-087938-5. - TekcT: HemoCpeICTBECHHBIM.

3.2.4. UudopmanuoHHbIe pecypchl

WuTepuer-pecypcb www.chem.msu.su (D1ekTpoHHas OUOIMOTEKA MO0 XUMUH).
www.enauki.ru (MHTepHET-U31aHue sl yuuTenei « ECTeCTBEHHbIC HAYKN).
www.1september.ru (MmeToauueckas razeta «IlepBoe ceHTIOPS»).

www.hvsh.ru (kypHan « XuMus B IMIKOJIEY).

www.hij.ru (xypHan «XuMHUS U )KU3HBY).

https://ege.sdamgia.ru/ peury EI'D

http://himege.ru/teoriya-ege-himiya/ XUMUS «[oxroroBka K EI'D
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIBHOMN JUCHUATLIAHBI

KoHTpons M OLIEHKAa pacKpBIBAIOTCS 4Ye€pe3 AUCLUILIMHAPHBIE PE3YyJbTaThbl, YCBOCHHBIE
3HaHUS U MPHOOpPETeHHBbIE O00YYAIOUIMMUCS YMEHHUs, HalpaBlieHHbIE Ha (OpMUpPOBaHKUE OOUINX U

podecCHOHATBHBIX KOMITETSHITHIA

Pesynbratel 00y4eHus

Ilokazarenu oreHKu

Tun oreHOYHBIX

MEPOIPUATUI
- 3HaTh OCHOBOIIOJIATAIOIIME TTOHSTHUS | - 3HACT OCHOBOITOIATAIOIIUE TOHITHS JI3 Ne 34 3amaun Ha
(XUMHYECKUN PTIEMEHT, aToM, (XUMHYeCKU SJIEMEHT, aTOM, H30TOTl, COCTaBJICHHUE ypaBHEHUI
M30TOI, 3JICKTPOHHAsI 000JI0UKa 3JIEKTPOHHAsT 000JI0YKa aToMa, S-, P-, d- | peakinuii: — COeTHHEHHUS,
aToma, s-, pP-, d-3JIeKTPOHHBIE 3JICKTPOHHBIC OPOUTAIIN aTOMOB, 3aMEIIEHUs,  Pa3IOKEHUS,
opOUTaIM aTOMOB, MOJICKYJIa, MOJIEKYJIa, BAJICHTHOCTb, oOMeHa W  peakiud C
BQJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIFHOCTh, XUMUYECKasT | y4acTHEM KOMIIJIEKCHBIX
3JIEKTPOOTPHUIIATEITHFHOCTb, CBsI3b, CTPYKTYpHast (popmyiia coenvHEeHUN (Ha TmpUMeEpe
XUMUYECKas CBA3b, CTPYKTypHas (pa3BepHyTas U COKpaIIeHHAs), MOIIb, THAPOKCOKOMILIEKCOB
(dhopmyna (pa3BepHyTas u MOJISIpHAsI Macca, MOJIIPHBIH 00beM, AJIIOMHUHUSI U [IUHKA);
COKpaIlleHHas ), MOJIb, MOJIIpHAs 3JIEKTPOOTPUIIATETHFHOCTD, CTENEHB - OKHCIIUTENHHO-
Macca, MOJIIPHBIH 00beM, OKUCJICHHSI, XUMAYECKas CBS3b BOCCTaHOBHTEIBHBIX
3JIEKTPOOTPHUIIATEITHFHOCTD, CTENEHD (KoBasIeHTHAs!, HOHHAS, METAJUTMYECKAs, | PEAKIIUH C HCIIOIH30BAHUEM
OKHCJICHHSI, XUMUYIECKas CBS3h BOIOPOJIHAS ), KPUCTALTHYIECKAS MeTo1a AJIEKTPOHHOT'O
(KoBasieHTHAs, HOHHAS, pereTKa, THITBI XUMUYIECKIX PEaKITiid, bamanca;

METaJUTHIeCcKasi, BOJOPOIHAS ),
KPUCTAJTMYECKas PEIIeTKa, TUIIBI
XUMHUYECKUX peaKirii, pacTBOD,
3IEKTPOIUTHI, HEITEKTPOIHUTEHI,
JIEKTPOIUTHYECKAS UCCOLUALINS,
OKHCITUTEN, BOCCTAHOBUTEID,
CKOpPOCTb XMMHYECKOW PEeaKIIHH,
XHUMHYECKOE PaBHOBECHE,
YIJIEPOHBIN CKEJIET,
(hyHKIIOHATBHAS TPYTINA, PaUKall,
M30Mepusl, U30MEPHI,
TOMOJIOTHYECKHIA PSIT, TOMOJIOTH,
YTIIEBOIOPOJIBI, KHCIIOPO 1
a30TCO/IepIKaIIie COeTNHEHMS,
MOHOMED, TIOTNMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYIIIPHBIE
COCITMHEHUSA);

- 3HaTh TEOPHUH U 3aKOHBI (TEOpHs
CTPOCHUS OPTaHWUYECKIX BEIIECTB
A.M. bytneposa, Teopust
AIEKTPOIUTHUECKON JUCCOIMAIIHH,
nepuoanyeckuit 3axox .M.
MemnneneeBa, 3aKOH COXpaHEHHS
MacChI BEIIECTB, 3aKOH COXPaHEHUS
Y TIpeBpalleHus YHEPTUHU IpU
XUMHYECKIX PEeaKIHsiX),

- 3HaTh 3aKOHOMEPHOCTH,
CUMBOJMYECKUHN S3BIK XUMUH,
MHPOBO33pEHUYECKHE 3HAHUS,
JIeKaIe B OCHOBE TTIOHUMaHUS
MPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUM,
(akTONOrNUEeCKUe CBEACHUS O
CBOWCTBaX, COCTaBE, MOIYYEHUHU U
0e301acHOM HCIIOJIb30BAHUU

pacTBOp, 3JEKTPOIUTHI, HEITEKTPOIUTHI,
3JIEKTPOIUTHYECKAS AUCCOLMALINS,
OKHCITUTEN, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOW PEaKIINH, XHMUYECKOE
paBHOBECHE, YTIIEPOJIHBIN CKEIET,
(yHKIMOHATBHAS TPYIINA, PaJIUKaL,
M30MEpHSI, H30MEPbI, TOMOJIOTHYECKHIA
PSiA, TOMOJIOTH, YTIIEBOIOPOIBI,
KHACJIOPO U a30TCO/IepIKaIINe
COEIMHEHN I, MOHOMED, TTOJINMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSTUHEHHUS );

- 3HAeT TEOPHUH U 3aKOHBI (TEOpHs
CTPOEHMSI OpTaHMYEeCKUX BerecTs A.M.
BytnepoBa, Teopus IEKTPOIUTHYECKON
JUCCOITHAITIH, TIEPUOTMIECKAN 3aKOH
J.. MenaeneeBa, 3aKOH COXpPaHEHHUS
MacChI BEIIECTB, 3aKOH COXPaHEHUS U
MIPEBpAIICHUS YHEPTHH TTPH
XUMHYECKUX PEaKIHsIX),

- 3HaeT 3aKOHOMEPHOCTH,
CUMBOINYECKUN S3BIK XHMUH,
MHPOBO33pPEHUYECKHE 3HAHUS, JISKAIIHE
B OCHOBE IIOHMMAaHHS TPUYNHHOCTH U
CHUCTEMHOCTH XHMHYECKHX SBJICHUN,
(hakTomorNUECKHE CBEACHUS O
CBOICTBax, COCTaBe, MOIY4YEHUH U
0e30I1acHOM MCIOIh30BAHHUN
BOKHEWUIITNX HEOPTAHUYECKUX H
OpPTaHMYECKHX BEIIECTB B OBITY U
MPAKTUYECKON JIEITENbHOCTH YEIOBEKA;

— C y4acTHeM KOMIUIEKCHBIX
COeMMHEeHNH (Ha TmpuMepe
THJIPOKCOKOMILIEKCOB
IIMHKA W aJTFOMHUHUS).

2. TI3 Ne 4,5 3agaun Ha
pacuer KOJIMYECTBEHHBIX
XapaKTepUCTUK  MPOAYKTa
peaxuu COEIMHEHUS;
MaccoBOM WM OOBEMHOU
oMM  BBIXOJA  MIPOAYKTA
peaKky  COSAWHEHUS OT
TEOPETHYECKH BO3MOXKHOTO;
00BEMHBIX OTHOIIIEHU I
Ta3oB; KOJIMYECTBEHHBIX
XapaKTePUCTUK ~ MCXOTHBIX
BEIIECTB M  MPOAYKTOB
peakmuu; Maccel  (00beM,
KOJIMYECTBO BEIICCTBA)
MPOAYKTA PEAKIUH, ECIH
OTHO W3 BEIECTB JaHO B
BH/IE pacTtBopa c
ONPENEICHHOM  MacCOBOM
Josnei PacTBOPEHHOIO
BEIIECTBA.

3. Tecr «HomeHknatypa u
Ha3BaHWE HEOPTraHUYECKUX

BEILIECTB HMCXOIS U3 HX
XUMHYECKOH (OpMYJIBl HIIH
COCTaBJICHHUE  XHUMHYECKOH
bopmysl UCXOIs u3
Ha3BaHMA  BEIeCTBa IO
MEXTyHapOJHOU WIH
TPUBUAJIBHON
HOMEHKJIAType».

4. 3Bagaum HaA  pacyer




BOKHEHIINX HEOPTaHUYIECKUX U
OpPraHHYECKHUX BEIIECTB B OBITY U
MPAKTUIECKON AEeATSTBHOCTH
YEI0BEKa;

OK1, OK2, OK4, OK5, OK7,TIK 2.2

- YMETh PacKphIBaTh CMBICT
nepuoaudeckoro 3akona JI.1.
MenneneeBa 1 JEMOHCTPUPOBATH €TO
CUCTEMATU3UPYIOIIYIO,
OOBSCHUTENBHYIO U
MPOTHOCTHYECKYIO (QYHKIUH;

OK1, 0K 5,1IK 2.2

- YMEET pacKpbIBaTh CMBICI
nepuoaudeckoro 3akoxa J1.1.
MeneneeBa u 1€MOHCTPUPOBATH EI'0
CUCTEMAaTU3UPYIOILYIO,
OOBSCHUTENBHYIO U IPOTHOCTHYECKYIO
(hyHKIUY;

- YMETh OTPEACISITh BAJICHTHOCTh U
CTENEHb OKUCIIEHUS XMMUYECKUX
JJIEMEHTOB B COSJUHEHUSIX
pa3IMIHOrO COCTaBa, BU
XUMHYECKOU CBSI3U (KOBaJICHTHAS,
HMOHHAas, MeTaJlJIn4ecKasl,
BOJZIOPOZIHAS) B COETUHEHUSX, THII
KPUCTaJUIMYECKON pelIeTKU
KOHKPETHOTO BEIIecTBa (aTOMHAs,
MOJICKYJISIpHAs, HOHHAS,
METaJUTHYECKasi), XapaKkTep Cpebl B
BOJHBIX PACTBOpPaX HEOPTaHUUIECKUX
COCIMHCHUIA;

OK 1,0K 2, OK 5, TIK 2.2

- YMEET ONpeeaTh BaJICHTHOCTh U
CTCIICHb OKUCIICHUS XUMHNYCCKUX
3JIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO
COCTaBa, BUJI XUMHYECKOHN CBSI3H
(KoBaseHTHAS, HOHHAs, METAJTHYeCKas,
BOJIOPOJIHAS) B COCTUHEHUSX, THIT
KPUCTAJUIMYECKOM PELIETKH
KOHKPETHOTO BeIIecTBa (aTOMHas,
MOJIEKYJISIpHAs, MOHHAS,
METAJUTHYECKAs ), XapaKTep CPEIbI B
BOJHBIX paCTBoan HCOpFaHquCKHX
COCIUHCHUIA;

- YMeThb KIacCu(UIUPOBATh
XUMHAYECKUE PEAKIIHU TI0 Pa3IHYHbIM
MpHU3HAKAM (YHCITY ¥ COCTaBY
pearupyronmx BeliecTB, TEIOBOMY
3 dexTy peakiuu, H3MEHEHUIO
CTeTeHeH OKUCIICHUS 2JIEMEHTOB,
00paTUMOCTH PEAKIIHH, YIACTHIO
KaTaini3aTopa);

OK 1, 0K 2, OK 5, TIK 2.2

- yMeeT KIaccu(UImpoBaTh
XUMHAYECKUE PEAKIINU TI0 Pa3InIHbIM
NpU3HAKaM (YHCITY H COCTaBY
pEarupyrouX BEUIECTB, TEINIOBOMY
s dexTy peakiuu, H3MEHECHHIO
CTeleHel OKHUCIICHUS DJIEMEHTOB,
00paTUMOCTH PEAKIINH, YIACTHIO
KaTanm3aTopa);

- YMETb COCTaBIISITh YPaBHEHUS
peaxmuii pa3TMYHBIX THIIOB, TOJTHBIC
Y COKpAIlIEHHBIE YPaBHEHM PEaKIiit
HWOHHOTO OOMEHa, YIUTHIBAs
YCIIOBHS, TIPH KOTOPBIX 3TH PEAKIUU
HIYT 10 KOHIIA;

OK 1,0K 2, 0K 5, 11K 2.2

- YMEET COCTaBJIATh YPAaBHEHUS PEaKLUit
Pa3JINYHBIX TUIIOB, IOJIHBIE U
COKpAILCHHbIE YPaBHEHHI peaKkLnuil
HOHHOI'0 OOMEHa, YUUThIBas YCIOBUS,
IIPU KOTOPBIX 3TH PEAKLUU HIAYT JI0
KOHLIA;

- YMETh PacKphIBaTh CYIIHOCTb
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii mocpeCTBOM COCTaBICHHS
AIEKTPOHHOTO Oaanca 3TUX
peakuumii;

OK1,0K2,0K5,1IK 2.2

- YMEET PACKPBIBATH CYLIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakLuii MoCpeCTBOM COCTABIICHUS
3JIEKTPOHHOI0 0ajaHca 3TUX PeaKIHid;

- YMETb OOBSICHATH 3aBUCHMOCTb
CKOPOCTH XMMUYECKON PEaK1H OT
pa3Iu4HbIX (PaKTOPOB; XapaKTep
CMELICHUS! XUMHUECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIIHETO
Bo3aeiicTBus (mpuHLmM Jle
[HaTense);

OK1,0K2,0K5,1IK 2.2

- yMeeT OOBSICHATh 3aBUCHMOCTh
CKOPOCTH XUMUYECKOU PEaKI[UK OT
pa3iu4HbIX (GAKTOPOB; XapaKTep
CMEIICHUS XUMHYECKOrO PABHOBECHS B
3aBUCHMOCTHU OT BHEIIHETO BO3/ICHCTBUS
(npunrun Jle llarense);

- YMCTb TPOBOJAUTH PCAKIIUH,
MOATBCPIKAAIOIINC KauyeCTBCHHBIN

- YMCCT MMPOBOJAUTH pCaKlnu,
NOATBCPIKAAOIINC KauyeCTBECHHBIN

MaccoBOi  Jomu  (Macchl)
XMUMHUYECKOTO JJIeMeHTa
(coenquHeHUs) B MOJIEKYJe
(cmecwm).

5. llpakthueckue 3anaHus
Ne 5 mo xnaccuduxanumy,

HOMEHKJIAType u
XUMUYECKIM (hopmynam
HEOPTaHUYECKUX  BEIICCTB

Pa3NUYHBIX KJIACCOB.
6. IlpakTuueckue 3amaHUS

Noe 5 mHa onpenenenue
XUMHUUYECKOMH AKTUBHOCTH
BEIISCTB B  3aBHCUMOCTH
BHJAa XMUMHUYECKOH CBSI3U H
THIIA KpUCTaJUINYECKOU
pEIIeTKH.

7. Tecr «OcobeHnoctu
XUMHYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHWH,  amM(OTEepHBIX

TUAPOKCUIOB U COJIEN.

8. 3amaHus Ha COCTaBIICHHE
YpaBHEHUI XUMHAYECKHUX
peakuuii c y4acTHEM
MPOCTHIX " CIIO’KHBIX
HEOPTaHWYECKUX BEIIECTB:
OKCHJIOB METaJJIOB,
HEMETAUIOB ¥ aM(OTEPHBIX
3JIEMEHTOB;
HEOPTaHWYECKUX  KHUCIOT,
OCHOBaHUN M aM(OTEPHBIX
TUAPOKCHIOB,

HEOPTaHUYECKUX COJIEH,
XapaKTePU3YIOITIX 170:¢
CBOICTBA u CITOCOOBI
MOy ISHHUS.

9. [IpakTrko-
OpPUEHTHPOBAHHEIE

TeopeThyeckue 3amaHus Ne
6 Ha CBOIMCTBA U MOJIy4YEHHUE
HEOPraHWYECKUX BEIIECTB.
10. JlabGoparopHast paboTa
Ne 2
«HccnenoBanue
PacTBOpPOB CONEI»
11. JlabGoparopHass paboTa
Ne 3 «CaolicTBa METaIIOB U
HEMETAJLIOB.

12. TI3 Ne 6 Ilpakruxo-
OPHEHTUPOBAHHBIC 3aJaHUS
o COCTaBJICHUIO
XMMUYECKUX  peakuuii ¢
y4acTHEM HEOpraHnYeCKUX
BEIIECTB,  MCIOJIB3YEMBIX
Uil UX HISHTUQUKALUU H
MPOMBIIUIEHHBIX ~ CIIOCOOOB

cpenpl




COCTaB Pa3IMYHBIX HEOPTaHUUYECKUX
BEIIECTB, PACIIO3HABATH OIMBITHHIM
IIyTEM HOHBI, IPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BCIIECTB;

OK1, OK2, OK4, OK5, IIK 2.2

COCTaB PA3IMYHBIX HEOPTAHUUYECKUX
BEIIECTB, PACIIO3HABATH OMBITHBHIM
MyTeM UOHBI, IPUCYTCTBYIOILIUE B
BOJHBIX PacTBOpPaxX HEOPraHUYECKUX
BCIIICCTB;

- YMETh YCTaHABJINBATh
MPHHAATIEKHOCTh HEOPTaHUYECKUX
BEILIECTB 10 UX COCTaBY K
OIpeIeTICHHOMY KJlacCy/TpyIime
COeIMHEHUH (TIPOCTHIC BEIIECTBA -
METaJlTbl 1 HEMETAIJIbI, OKCHJIBI,
OCHOBaHUSI, KHCIIOThI, aM(QOTEPHEIE
TUAPOKCHUIBI, COJTH);

OK1, OK2,TIK 2.2

- YMEET yCTaHaBIMBATh
NPUHAIIEKHOCTh HEOPTaHUIECKIX
BEILIECTB I10 UX COCTaBY K
OIpe/IeTICHHOMY KJlaccy/TpyTiie
coelMHeHnH (IPOCThIE BEIIECTBA -
METaJJIbl ¥ HEMETaIJIbI, OKCH/IB,
OCHOBaHWUSI, KUCJIOTHI, aM(QOTEpHEIC
TUIPOKCHUIBI, COJTH);

- YMETh XapaKTepu30BaTh
(onmchIBaTh) OOIIME XUMHUECKHE
CBOWCTBa HEOPTAaHUYECKUX BELIECTB
Pa3IUYHBIX KJIaCCOB, MTOATBEPKIATh
CYIIECTBOBAHNE T€HETHUYECKON CBS3H
MEX]Ty HEOPTraHMYECKUMHU
BELECTBAMH C ITIOMOLIbIO YPaBHEHUI
COOTBETCTBYIOIINX XHUMHUYECKHUX
peaKumii;

OK1, OK2, OK5, OK7, 1K 2.2

- YMEET XapaKTepu30BaTh (OMHUCHIBATH)
001111ie XUMHAYECKHUE CBOIICTBA
HEOPTaHUYECKUX BEIIECTB Pa3TUIHBIX
KJIACCOB, TIOJTBEPKIAThH CYIIECTBOBAHHE
TEHETHYECKON CBSI3U MEXKITY
HEOPTaHWICCKIUMU BEIIECTBAMHU C
IIOMOILBIO YPaBHEHUI
COOTBETCTBYIOIINX XUMHUIECKUX
peakumii;

- YMETH UCII0JIb30BaTh XUMHUYCCKYIO
CHUMBOJIMKY UIS COCTaBJICHUS
(hopMyn BemecTB U ypaBHEHUH
XUMHUYECKUX PEaKIIUi,
CHCTEMaTHIECKyI0 HOMEHKIATYPY
(IUPAC) u TpuBHaIbHBIC HA3BAHMS
OTIENBHBIX HEOPTAHUIECKUX
BemecTB (YrapHBIN Ta3, YIIICKUCIIBII
ra3, aMMHaK, TalieHasi N3BecTh,
HeraiieHast i3BeCTh, TUThEBAs COJa,
MIUPHT U IPYTHE);

OK 1,0K 2, 0K 5, 11K 2.2

- YMEET UCHOJIb30BaTh XUMHUECKYIO
CHUMBOJIHUKY JUIS COCTaBIICHHUS (popmMy
BEIIECTB U yPaBHEHUN XUMHYECKHX
peaKkIui, CHCTEMAaTHYECKYIO
HomerkiIaTypy (IUPAC) u
TPUBHAJIbHBIE HA3BAHUS OTACITHHBIX
HEOPTraHWYEeCKHUX BEIIecTB (yrapHbId
ra3, YIJIeKUCIbIA ra3, aMMHaK, TalieHas
W3BECTH, HeTallleHas! N3BECTh, MUTHEBAs
cojia, MUPHUT U APYTHUE);

- YMETh IPOBOJUTH BBIUUCIICHUS C
HCIOJIb30BaHUEM ITOHSTUS
"MaccoBasl 10JIs BEIECTBA B
pacTtBope", 00bEMHBIX OTHOIIICHHA
ra3oB IPU XUMHYECKUX PEAKLUX,
MAacchl BEIIECTBA UM 00beMa ra3oB
10 U3BECTHOMY KOJINYECTBY
BEIlleCTBa, Macce W 00beMy
OIJHOT'O U3 yYaCTBYIOIIUX B PEAKIIUH
BEIIIECTB, TEIIOBOro 3 dexTa
peaKLry Ha OCHOBE 3aKOHOB
COXPaHEHHS MacChl BEIECTB,
MPEBPALLICHUS U COXPAaHEHUS
SHEPruy;

OK1,0K2,0K5,1IK 2.2

- YMEET IIPOBOIUTDH BBIUUCICHHUS C
HCIOJIb30BaHUEM MOHSTHUS "'MaccoBast
JIOJIsI BEMIECTBA B pacTBOpe”, 00bEeMHBIX
OTHOLIEHU ra3oB MU XUMHUYECKUX
peakLusiX, MacChl BEIIECTBA MM 00beMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAcCEe WIN 00bEMY OJHOTO U3
Y4YaCTBYIOILMX B PEAKIMH BEILECTB,
TeroBoro 3¢ dexra peakuy Ha OCHOBE
3aKOHOB COXPaHEHHSI MacChl BELIECTB,
NPEBPALICHHUS U COXPaHEHUS SHEPTUH;

- YMETh IPOBOJUTH BBIUMCIICHUS 11O
XUMHYECKUM YpPaBHEHUSIM (MacCCHI,
00BbeMa, KOIMYECTBA UCXOIHOIO
BELIECTBA UJIU MPOAYKTA PEAKLIUU IO
M3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX

- YMCCT NPOBOJAUTH BBIYUCIICHUS 110
XUMUYCCKUM YPABHCHUAM (MaCCLI,
O6’B€Ma, KOJINYECTBA HCXOAHOI'O
BCIICCTBA UJIK NPOAYKTA pCaKlUU 110
HU3BCCTHBIM MACCCE, 06’LeMy, KOJIMYCCTBY
OJHOI'0 U3 NCXOJHBIX BCHICCTB UJIN

MOJTyYEHUS.
113 No 7  Pemenne
MPaKTUKO-
OpUEHTHUPOBAHHBIX 3aJaHUN
O poOIM HEOPraHUYECKOH
XUMUHU

I3 Ne 9

1. 3aganust Ha cocTaBlIeHUE
YpaBHEHUH XAMUYECKUX
peakuui c y4acTHEM

OpPraHn4eCKUX BCIICCTB Ha
OCHOBaHMWMN HX COCTaBa H

CTPOCHHUSL.
2. 3ajaHKs Ha COCTaBJICHUE
YpaBHEHU I XAMHUYECKUX
peakuui,
WJUTFOCTPUPYIOIIHAX
XUMHYCCKHE CBOMCTBA C
YYETOM MEXaHHU3MOB
MIPOTEKAHMS JTaHHBIX
peakiuid W TEHETUYECKOH
CBSI3U OpraHUYIECKHUX

BEIIIECTB Pa3HBIX KJIACCOB.
3. Pacuernsie 3agaum 10

YpaBHEHUSIM  peakuuil ¢
Y4acTHEM OpraHUYECKUX
BEIIIECTB.

4. JJabopaTopHas paboTa
Ned4 «Ilomydenne dTUIICHA U
H3y4YEHUE €r0 CBOMCTBY.




BEIIIECTB WJIM NMPOJYKTOB PEAKLINN);
OK1,0K2,0K5, 11K 2.2

IPOIYKTOB PEaKIIHH);

- yMETh XapaKTepH30BaTh
XUMHUUYECKUE MPOLIECCHI, JISKAIIHE B
OCHOBE MPOMBIIIICHHOTO TTOTyYCHUSI
CEpPHOM KHMCJIOThI, aMMHUAaKa, a TAKKE
c(hOpMHUPOBAHHOCTH MPENICTABICHUN
00 00IIMX HAYYHBIX MPUHIMIAX U
3KOJIOTHYECKHUX TTPOOIeMax
XMMHUYECKOT0 TIPOM3BOJICTBA;

OK1, OK2, OK4, OK5, OK7, I1K 2.2

- yMEeT XapaKTepH30BaTh XUMHUCCKUE
HPOLIECCHI, JISKAIIHNE B OCHOBE
MIPOMBIIIICHHOTO MTOJYYSHHUS CEPHOM
KHCJIOTBI, aMMHaKa, & TAKKe
cOpPMHUPOBAHHOCTD TPEACTABICHHUH 00
00IIMX HAYYHBIX MPUHLIUIAX H
3KOJIOTUYECKHUX TTPOOIeMax
XUMHUYECKOTO TTPOM3BOICTRA;

- YMCTb NPUMCHATD IMOJIOKCHUA
TEOPUU CTPOECHUS OPTaHUYECKUX
Bemects A.M. bytieposa s
06’LHCHCHI/I$I 3aBHCHUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUSI;
3aKOH COXPAHEHHUSI MacChl BEIECTB;
OK1, OK2, OK4, OK5, 1K 2.2

- YMCECT MPUMCHSTH IMOJIOKCHUA TCOPUHN
CTPOCHUS OpraHUYeCcKuX BenecTB A.M.
Bytnepora ajis 00bsICHEHUS
3aBUCHMOCTHU CBOMCTB BEIIIECTB OT UX
COCTaBa M CTPOCHUST; 3aKOH COXpaHEHUS
MAacChl BEIIIECTR;

- YMETb UCIOIB30BATh XUMHUECKYIO
CHUMBOJIMKY IS COCTaBJICHUS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BepHYTOM, COKpAIICHHOM )
(hopMyn OpraHIYeCKUX BEIIECTB U
YpPaBHEHUN XUMHUYECKUX PEAKIIUH,
M3TOTaBIUBATh MOJIEITH MOJIEKYII
OpPTaHWYECKHX BEIIECTB IS
WJUTFOCTPALIMK UX XUMHYECKOT 0 U
[IPOCTPAHCTBEHHOI O CTPOCHMUS;
OK1, OK2, 11K 2.2

- YMECT UCII0JIb30BaTh XUMHUYCCKYIO
CHUMBOJIMKY IJIA COCTABJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BepHyTOM, COKpanieHHoH) Gopmy
OpPraHUYECKUX BEIECTB U YPABHEHUU
XUMHNYECKUX peaKqu/'I, U3roraBJINBATh
MOJIEITN MOJIEKYJI OPTaHUYECKUX
BEIIIECTB ISl WILTFOCTPAITUH WX
XMMHYECKOT0 ¥ IIPOCTPAHCTBEHHOTO
CTpOCHUS;

- YMETh YCTaHABJINBATh
MPHHAIIIEKHOCTD U3yYEHHBIX
OpPraHMYECKHX BEIIECTB 110 X
COCTaBY M CTPOCHHIO K
OIpeNeNeHHOMY Kiaccy/TpyIine
coeMHEeHNH (YTIIeBOJOPOIBI,
KHCJIOPOJT ¥ a30TCOJIEpKAIIHEC
COC/IMHEHUS, BBICOKOMOJICKYIISIPHBIC
COC/IMHEHUS ), 1aBaTh UM Ha3BaHHS
MO CHCTEMATUYEeCKOW HOMEHKIIAType
(IUPAC), a Taxxe NpUBOIUTH
TPUBHATBHBIC HA3BAHUS OTJEIBHBIX
OpPraHNYECKHUX BENIECTB (ITHIICH,
MPOIHJIICH, AllCTHJICH,
STUJICHTJINKOIb, TIUIEPHH, (EHOI,
(bopmanbaeru, aneTanbIer I,
MypaBbHHAs KHCIIOTa, YKCyCHAsS
KHCJIOTa, OJICMHOBAs KUCIIOTA,
CTeapUHOBAs KUCIIOTA, TIIF0K034,
GbpykTO3a, Kpaxmal, IeuT03a,
TJIMIIVH);

OK 1,0K 2, 0K 5, 11K 2.2

- YMEET yCTaHaBJIUBaTh
IPUHAIEKHOCTh U3ydEHHBIX
OpPraHMYECKUX BELIECTB 110 UX COCTABY U
CTPOEHHUIO K OIpelelIEHHOMY
KJIACCY/TPYIIIe COeTNHEHHH
(yrmeBomopobl, KHCIOPOT U
a30TCoAeprKalINe COeANHEHNUS,
BBICOKOMOJIEKYJIIPHBIE COCUHEHMS),
JaBaTh UM Ha3BaHUSI 10
CHUCTEMaTUYECKON HOMEHKIIAType
(IUPAC), a Takxe IpuBOIUTH
TPUBUAJIbHBIC Ha3BAHUS OTACIBHBIX
OpPraHMYECKHX BELIECTB (STHIIEH,
MIPONMJICH, alleTUJICH, STUICHTJIMKOIb,
rmnepuH, ¢heHon, GopMaabaeru,
areranbIerul, MypaBbUHAas KUCIIOTA,
YKCYCHasl KHCJIOTa, OJICMHOBAsI KMCJIOTA,
CTEapUHOBAasI KUCJIOTA, IJIIOKO34,
(bpykTO3a, Kpaxmal, LeIn03a,
TJTHIIVH);

- YMETh XapaKTepHU30BaTh COCTAB,
CTpoeHue, PU3NIECKUe U
XUMHYECKHE CBOMCTBA THITMYHBIX
MIPEJCTABUTENEH Pa3IMYHBIX KI1aCCOB
OpPTaHUYECKHX BEIIECTB (METaH,
9TaH, STUJICH, TPOIUJICH, alleTHIICH,
Oyranuen-1,3, metmnOyTanuen-1,3,

- YMEeT XapaKTepHU30BaTh COCTAB,
CTpoeHUe, GU3NYECKHE U XUMUIECKUE
CBOICTBA TUIMMYHBIX MMPEICTABUTENEH
Pa3TUYHBIX KIaCCOB OPTaHUYECKUX
BEIeCTB (METaH, 3TaH, dTHIICH,
MIPOITWJIEH, arleTuieH, Oyraauen-1,3,
MeTrioyTaaueH-1,3, 6eH301, MeTaHo,

1. 3amanus Ha cocTaBieHUE
MOJICKYJISIPHBIX W HOHHBIX

peakuuu c y4acTHEM
OKCH/IOB, KHCJIOT,
OCHOBaHMM u conen,
VMOHHBIX PEAaKIUI THIPOIN3a
coJien, YCTaHOBJICHUE
HU3MCHCHUA KHUCJIOTHOCTH
CpenBbl.

2. JlaboparopHas pabora Ne
1 «Peakuuu THIPOIH3AY.

I13 Ne 8

1. 3aganust Ha cOCTaBIICHUE

Ha3BaHUU OpraHUYECKUX
COCIMHEHUI o
TPUBHAIILHOU 158105
MEXYHApPOIHOI
CHUCTEMAaTUYECKOU
HOMEHKJIaType.

2. 3amaHus Ha COCTaBJICHUE
IMMOJIHBIX W  COKpall€HHBIX
CTPYKTYPHBIX bopmyn
OpPraHn4eCKux BCIIIECTB
OTJENbHBIX KJIaCCOB.

3. 3agaun Ha oOIpenencHue

MPOCTEHIIICH hopMyJibI
OpPraHUYecKO  MOJIEKYJIbI,
WUCXOd W3 DIIEMEHTHOTO
cocrasa (B %).

3agaun Ha pacyueTs
TETIJIOBBIX adexToB
XMMHWYECKUX  peakluuil u

OTIpeNIeNIeHrEe TUTIA PEaKITINI
(mo Te TIOBOMY 3 deKTy:
9K30- ¥ DHAOTEPMHUUICCKHE).
ITpaxTuko-

OpPUEHTHPOBAHHBIE 3aJaHU
Ne 11 Ha npumeHeHue
npunuuna Jle - Ilatense

HaxXOXIEHUs HarpaBlCHUsS
CMELICHUs paBHOBecHUs
XUMHUYECKOM  peakuuu U
aHanmu3 (akTopoB,

BIMSIOIMX Ha CMEIICHUE
XMMHYECKOTO PAaBHOBECHSL.
Jlaboparopnast pabora Ne 6

«U3yuenue BIIMSIHUS
pa3nuyHbIX (aKTOpOB Ha
CMelleHne XUMHUYECKOTO
PaBHOBECHUSD).

3ajaul Ha NPUTOTOBIICHUE
pacTBOpPOB.

2. IIpaxTuxo-
OpPUEHTHPOBAHHBIE

pacuetHble 3amanuss Ne 12




OCcH30J1, METaHOJI, 3TAHOI,
STHJICHTJIUKOJIb, TIIUICPHH, (BEHOI,
areTanberu I, MypaBbUHAs U
YKCYCHast KHCJIOTBI, TJIFOK03a,
KpaxMaJl, HeJLIr03a,
AMHHOYKCYCHAs KHCII0Ta),
HJUTIOCTPUPOBATH TEHETHUECKYIO
CBA3b MCXKIY HUMU YPaBHCHUAMHA
COOTBCTCTBYIOIIUX XUMUUYCCKHUX
peaKuui ¢ UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYIIL;

OK1, OK4, OK5, OK7, IIK 2.2

3TaHOJI, STUJICHTJIUKONb, TIUIEPHH,
(heHoON, aneTaNBACTH I, MypaBbUHAS U
YKCYCHAasl KHCJIOTHI, TTIIOKO03a, KpaxmMal,
LEJUTI003a, aMUHOYKCYCHAsI KUCIIOTA),
UJUTIOCTPUPOBATH T€HETUUYECKYIO CBSI3b
MEXIY HUMHU YPaBHCHUSIMU
COOTBCTCTBYIOIIUX XUMUUCCKUX
peaKkuuii ¢ UCOJIb30BaHUEM

CTPYKTYPHBIX (hOpMYIT;

- YMETb ONpPEAEIATh BUABI
XUMHYECKON CBA3H B OPraHHMYECKUX
COEIMHEHUAX (OTUHAPHBIE U
KpaTHBIE);

OK1, OK2,1IK 2.2

- YMEET ONpeAessATh BUIbI XUMHUECKON
CBSI3M B OPTaHMYECKUX COCIUHEHUSIX
(omuHapHBIE U KpaTHBIE);

- YMETh XapaKTepU30BaTh UCTOUHUKH
YIJIEBOJIOPOTHOTO ChIPhs (HE(PTH,
MPUPOHBIN Ta3, yroyib), CIOCOOBI HX
nepepaboTKH U MPAKTHUECKOE
MPUMEHEHHE MTPOTYKTOB
nepepadoTKH;

OK1, OK2, OK4, OKS5, OK7,T1K 2.2

- YMEeT XapaKTepHU30BaTh HCTOYHUKH
YIJICBOIOPOTHOTO CBHIPhs (HE(PTh,
MPUPOJIHBIN Ta3, Yrolib), CIOCOOBI HX
nepepabOTKH U MPAKTHIECKOE
MIPUMEHEHHE MTPOAYKTOB MepepadoTKu;

- YMETh BBISBIISTH XapaKTePHBIE
TIPU3HAKY TIOHSTHH, yCTAHABINBATh
WX B3aMOCB$I3b, NCIIOJIH30BATh
COOTBETCTBYIOIINE MOHATHS TIPU
OIMCAaHUM COCTaBa, CTPOCHUS U
MIpEeBpAIIEHN OPTaHUYECKUX H
HEOPTaHWYECKUX COEAMHEHUM;
OK1, OK2, OK 7, 11K 2.2

- YMEET BBISBIISITh XapaKTepHBIC
MIPU3HAKY MMOHATHH, YyCTAaHABIINBATH UX
B3aMMOCBSI3b, UCIIONB30BaTh
COOTBETCTBYIOIIHE MTOHATHS TIPU
OIMCAaHWH COCTaBa, CTPOCHUS U
MpeBpaIIeHuil OpraHNIecKuX 1
HEOPraHWYeCKUX COeINHEHHI;

- YMETh IUIAaHUPOBATH U BBIOJIHSTh
XUMHUYECKUH IKCTIEPUMEHT
(TIpeBpaIIeHns OpraHuIeCcKUuX
BEIIECTB IPH HarpEBaHHH,
MOTy4YeHUE STHICHA U U3YYCHHUE ero
CBOMCTB, KAYeCTBEHHBIE PEAKIINU
OpTaHNYeCKHX BEIIECTB,
JeHaTypalus OEIKOB MPU
HarpeBaHUH, IIBETHbIC PEaKIINH
OCITKOB) B COOTBETCTBHH C
MpaBMJIAMU TEXHUKH 0€30MacHOCTH
npu 0OpaIleHn! C BEIIECTBAMU U
1ab0paTOPHBIM 000PYIOBaHUEM,
MPENCTABIATH PE3YIbTAThI
XMMHYECKOTr0 3KCIIEPUMEHTA B
(bopme 3anmucu ypaBHEHHI
COOTBETCTBYIOIIMX PEAKIHH 1
(bOpMyIMpPOBaTh BBHIBO/IBI HA OCHOBE
ITHX PE3yJIbTaTOB;

OK1, OK2, OK4, OKS5, OK7,11K 2.2

- yMeeT IJIaHUPOBATh U BHINOIHATH
XMMHUYECKUI SKCTIEPUMEHT
(TIpeBpalIeHNs] OPTaHNYECKUX BEIIECTB
IIPY HAarPEBAHNU, OITyYECHUE ITUICHA U
U3y4deHHE eT0 CBOMCTB, KAUeCTBEHHBIE
pEaKIMy OpraHUYECKUX BEIIECTB,
JeHaTypanus OeJIKOB IPH HATPEBAHUH,
[IBETHBIC PEAKIINN OEITKOB) B
COOTBETCTBHU C IPaBHIAMH TEXHUKU
0e30I1acHOCTH TPH 00paIeHUH C
BEIIECTBAMU M JJAOOPATOPHBIM
000pyI0BaHHEM, TIPEICTABIISAT
pe3yIbTATHl XUMUYECKOTO
SKCIIepuMeEHTa B (popMe 3armmcu
YPaBHEHHH COOTBETCTBYIOIINX PEaKIUit
¥ (opMyIHpOBaTH BBIBOJIBI HA OCHOBE
9THX PE3yJIbTaToB;

- YMCTb IIJIaHWPOBATH U BBIMIOJIHATH
XUMUYCCKUH OKCIICPUMCHT
(paSJ’IO)KeHI/Ie NepoKcruga BOAOpOJa B
MNPpUCYTCTBUU KaTaJIM3aToOpa,
onpeaAciICHUC Cpebl paCTBOPOB
BCIICCTB C IMTIOMOIIBIO

- YMEeT IUIaHUPOBATh U BBIIOIHATh
XUMHUYECKUH SKCIIEPUMEHT (pa3ioxKeHue
NEPOKCHAa BOIOPOJA B IPUCYTCTBUU
KaTalau3aTopa, ONpeneIeHne Cpeabl
pPacTBOPOB BEILIECTB C HOMOILBIO
YHHBEPCAJIBHOI'O MHIMKATOPA, BIUSHHE

Ha JIUCIICPCHBIC CHUCTEMBI,
HCIIONIb3yeMbIC B OBITOBOM U
NPOU3BO/ICTBEHHOMN
JeATEIIBHOCTH YEIOBeKa
JlaGopartopHas pabora Ne 7,
8 (Ha BBIOOD):
- IIpurorosnenue
PacTBOpOB;

- Hccnenosanue
JUCTICPCHBIX CUCTEM

13 Ne 13 KauecTtBeHHbIC
peaKIuy, XapakTEepHBIE A
OOHapyKeHUs
HCOPraHn4CCKUX BCIICCTB
JlaGopartopHast pabora Ne 8
OO6HapyKeHHe
HCOPraHW4YCCKUX BEHICCTB C
UCIIOJIb30BaAHUEM
Ka4C€CTBECHHBIX
AHAJIMTUYECKUX pPeaKui

1. JlTaboparopHast pabora Ne
9 (ua BBIOOD):

— KauecTBeHHBIE peakIuu
Ha  OTHENbHBIE  KIJIACCHI
OpPraHMYECKHUX BEIIECTB;

— KauecTBeHHBI  aHanu3
OpraHUYeCKUX COEIUHEHUH
1o (GYHKIIMOHAIBHBIM
rpymmam.

2. IlpakTudeckume 3amaHus
Ne 14 =Ha cocraBieHue
Ka4eCTBEHHBIX peakiuin
OoOHapyKeHUS
OpTraHUYeCKUX COCNUHEHUH.
13 Ne 15 DOxonormyeckas
0e30macHOCTh TOCIEICTBUI
OBITOBOI u
MPOU3BOJICTBEHHOMN
JIeSITeTFHOCTH YeIOBeKa
Keiic (c yuerom Oymymiei
npodeCCHOHATBHOMN
JIEeATEITBHOCTH )
Bo3MoxxHBIE TEMBI KEHCOB:
1. Tloremsienne kiIMMara u
BBICBOOOXICHHE  Ta30BbBIX
THIPATOB CO JHA OKEaHa.

2. Bynyuue matepuansl Jis
aBua-, MalmHO- |
pruOOpPOCTPOCHHUS.

3. HoBele Mmarepuansl uis
COJTHEYHBIX 0aTapeid.
KonTponmupoBaTe KadecTBO
CBIPBS, MOJTy4aeMbIX




YHUBEPCAILHOTO HHIIMKATOPA,
BJIMSIHHE Pa3IMYHbIX ()aKTOPOB HA
CKOPOCTh XMMHUYECKOH PeaKIlny,
PEaKIu HOHHOTO OOMEHa,
Ka4eCTBEHHBIC PEaKLUK Ha CYyIb(at-,
KapOOHAT- U XJIOPU/I-aHUOHBI, HA
KaTUOH aMMOHUS, pEHICHUC
OKCIICPUMCEHTAJIBHBIX 3a1a4 110
TemaM "Merambsl" u "Hemerasbr")
B COOTBCTCTBHU C IIpaBUJIaMU
TEXHUKHU O€30MaCHOCTH MPU
0OpallleHUH C BEIIECTBAMU U
n1abopaTopHBIM 000pPYI0OBAHHUEM,
NIPEACTABIATh PE3YIbTATHI
XUMHYECKOr0 3KCIIEPUMEHTA B
(dhopMme 3anucH ypaBHEHU N
COOTBETCTBYIOIIMX PEAKLMMI U
(hopMyTUpPOBAThH BHIBOJIBI HA OCHOBE
JTUX PE3YJIbTATOB;

OK1, OK2, OK4, OKS5, OK7, I1K2.2

pa3IuyHbBIX (HaKTOPOB HA CKOPOCTh
XUMHUYECKOW peakiy, peakiuu
MOHHOTO 0OMeHa, KauyeCTBEHHBIC
peakuuu Ha cynbdat-, kKapOoHaT- 1
XJIOPUI-AaHUOHBI, Ha KATUOH aMMOHHUS,
pelIeHne 3KCIepuMeHTaIbHbIX 3a/1a4 10
temaM "Merasuibl" 1 "Hemeramnsl") B
COOTBETCTBUU C MPaBUIIAMH TEXHUKU
0e30MacHOCTH MPH 00paIICHUH C
BEIIECTBAMU 1 1a0OPaTOPHBIM
000pyTIOBaHUEM, TTPEICTABIIATh
PE3YNBTaThl XUMUYECKOTO
JKCIepUMEHTa B (hOpMe 3aIiCH
YpaBHEHUI COOTBETCTBYIOIIMX PEAKLIUN
1 GOpPMYITHPOBATH BHIBOJBI HA OCHOBE
9THX PE3yJIbTATOB;

- BJIQJIETh CUCTEMOI 3HAHMIT 00
OCHOBHBIX ME€TOaax HaquOFO
IIO3HaHUA, I/ICHOJ’II)?,yeMI)IX B XUMUHU
IIPY U3YYEHNH BEIIECTB U
XUMUYECKUX SIBJICHUH (HAOIOIeHNE,
U3MEpeHre, SKCIIEPUMEHT,
MOJICTTUPOBAHUE), UCITOJIE30BATH
CHCTEMHBIE XUMUYECKHE 3HAHUS IS
TIPUHATHS PEIICHUN B KOHKPETHBIX
JKU3HCHHBIX CUTYAIUsAX, CBI3aHHBIX
C BEIIECTBAMH U MX ITPUMEHEHHEM;
OK1, OK2, OK4, OKS5, OK7, IIK 2.2

- BJIaJIEE€T CUCTEMOM 3HAHUH 00
OCHOBHBIX METOAAaX Haquoro
ITO3HaHMUA, I/ICHOHB3yeMBIX B XUMHUHU HpI/I
I/I3y‘IeHI/H/I BCIICCTB U XUMHUYCCKUX
SIBJICHUN (HAOJIIOICHTEe, U3MEpPEHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHHE),
HCIIO0JIb30BaTh CUCTEMHBIC XUMHYECKHE
3HAHUS TS IPUHATHS PEIICHUH B
KOHKPETHBIX KU3HCHHBIX CUTYAITHX,
CBSI3aHHBIX C BEIIECTBAMM U UX
MIPUMEHEHHIEM;

- cOOJIOAATh MpaBHIIa TIOJIH30BAHUS
XUMUYECKOU MOCYI0M U
71ab0paTOPHBIM 000PYyIOBAaHUEM, &
TaKKe MpaBuiia 00paIIeHus ¢
BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH 110 BBIITOTHEHUTO
71a00PaTOPHBIX XUMUYECKHUX OMBITOB;
OK1, OK2, OK 7, 11K 2.2

- cOOJTIOaeT IpaBuIIa MOTH30BAHUS
XUMHUYECKOH ITOCYAO0H 1 JTaO0OpaTOpHBIM
000pyIOBaHMEM, a TAKKE TpaBUiIa
oOparieHusI ¢ BeecTBAMHU B
COOTBETCTBHH C MHCTPYKIIHSIMH TTO
BBITIOTHEHHUTO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB;

MIPOAYKTOB
KonTponuposats pacxon
CBIPBS TIPOTYKIIH,
peareHToB, KaTalu3aTopos,
TOTIJIUBHO-9HEPT €TUYECKUX
pecypcos

- yMeTh KPUTHYECKH aHAJM3HPOBATh
XUMHYECKYI0 HH(POpMaIHIO,
MOTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB
(cpencrBa MaccoBoii nH(popMaIuy,
WnTepHer u npyrux);

OK1, OK2,TIK 2.2

- yMeeT KPUTHYECKH aHAJM3HPOBAThH
XUMHUYECKYIO HHPOPMAIIHIO,
MOTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB
(cpencrBa MaccoBoii nH(OpMAaIUH,
WHTepHeT U IpyTHX);

- IMETh TIPE/ICTABICHUS O
XUMHYECKOH COCTaBJISIONICH
€CTECTBEHHO-HAyYHON KapTHHEI
MUpa, POJIH XUMHHU B TIO3HAHUHU
SIBIIGHUI IPUPOJBI, B (OpMUpPOBaHUHU
MBIIUIEHUS U KyJIbTYPBI JIMYHOCTH,
ee (QyHKIIMOHALHOW TPAaMOTHOCTH,
HEOOXOAMMOM JIJIs pelIeHus
MPaKTUYECKUX 3a]1a4 U
SKOJIOTMYECKH 000CHOBAHHOIO
OTHOUIEHUS K CBOEMY 3/10POBbIO U
NIPUPOJTHOU cperie;

- IMEET TPENCTABICHUS O XUMUYECKON
COCTAaBIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIU XUMHHU B
MO3HAHUHU SBJICHUI IPUPOJIBI, B
(hOpMHPOBAHUM MBILIUICHUS M KYJIBTYPbI
JUYHOCTH, €€ PYHKITHOHATLHON
TPaMOTHOCTH, HEOOX OTUMOM JIIIst
pelIeHus MPaKTHYECKUX 33729 U
JKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U
TIPUPOJTHON Ccpere;

[IpakTuxo-
OPHEHTHUPOBAHHBIE
TeopeTnyeckue 3ananus No2
Ha XapaKTepH3aLHnIo
XUMHYECKUX 3JIEMEHTOB:
«Merannuieckue /
HEMETaJUINYEeCKHEe CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTh U
CPOICTBO K  3JEKTPOHY
XUMHYECKUX JJIEMEHTOB B

COOTBETCTBHE c ux
9JIEKTPOHHBIM CTPOEHHEM U
MOJIOKEHUEM B
MEPUOINYECKON  CHCTEME
XUMUYECKHX 3JIEMEHTOB
H.N. MenneneeBay.
IIpakTko-

OPUCHTUPOBAHHBIC 3aJaHUA




OK1, OK2, 0K 7,TIK 2.2

- coOI0aTh MPABUIIA IKOJIOTHYECKH
1enecoo0pa3Horo NOBEACHUS B OBITY
U TPYJAOBOU JESATEIBHOCTH B LIENSX
COXPAHEHMS CBOETO 340POBbs U
OKpYXKaroIel IPUPOJHOMN Cpelbl,
OCO3HABaThb OIACHOCTb BO3JACUCTBUS
Ha JXUBBIC OPTraHU3MbI
OIIPEEIIEHHBIX OPTaHUYECKUX
BCHICCTB, IIOHUMAas CMBICJI
noka3zatens [1IK (mpenensHo
JIONTYCTUMOW KOHIEHTPAIUH ),
MOSICHATH HA MPUMEPaX CIOCOOBI
YMCHBIICHUSA U NPEAOTBpAICHUA UX
BPEAHOI0 BO3/ICHCTBHS HA OPTaHU3M
YEJIOBEKA;

OK1, OK4, OK5, OK7, IIK 2.2

- cOOII0JaeT MpaBUIIa SKOJIOTHYECKH
1eN1ecO00pa3HOro TIOBEICHHS B OBITY
TPYJOBOM NEATEIBLHOCTHU B LIETISAX
COXpPaHEHHs CBOET0 370pPOBbS U
OKpY>Karolllel MPUPOAHOU CPELbI,
0OCO3HaBaTh ONACHOCTh BO3JIEUCTBUA Ha
JKHUBBIC OpraHU3MBbI OITPEACICHHBIX
OpPraHn4eCKuX BCUICCTB, TOHUMAasA
cmbicn nokazatens [IIK (mpenensHO
JIOTTYCTUMOM KOHILEHTPAIUH ), IOSCHATh
Ha IpUMepax CriocoObl YMEHBIICHUS U
MMPpEAOTBPALICHUA UX BPEAHOI'O
BO3/ICICTBUS Ha OpPraHU3M YEJIOBEKA;

Ne 10 mo cocraBieHHUIO
XUMHYECKUX  pEeaKIuil ¢
ydacTueMm OpPraHHYECKUX
BEILIECTB, UCTIOJIh3YEMBIX
JUIST X WACHTU(QUKAIUU B
OBITY U IPOMBIIIUICHHOCTH

1. JlaGopatopHast pabora Ne
5 Ha BBIOOD:

- «Ormpenenenue
3aBHCHMOCTH CKOPOCTH
peakiuuu OT KOHLIEHTpALWHU
pearupyrorx BEHIECTBY;

- «Ormpenenenue
3aBHCHMOCTH CKOpOCTH
peaKIuu OT TEMIIEPATYPhI».
2. ITpakTuko-
OPUEHTHUPOBAHHBIE
TeopeTuueckrue 3amaHus Ne
11 Ha aHanu3 (HaKTOpOB,
BIIUAKOIINX Ha HU3MCECHCHHE
CKOPOCTH XUMHUYECKOU
peakiuu.




