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Pabouas mporpamma pa3paboTaHa B COOTBETCTBHUH C:

- @enepasbHBIM  TOCYJApCTBEHHBIM  00pa30BaTeNbHBIM  CTaHIAPTOM  CPEIHETr0  OOIIEro
o0Opa3oBaHusi, YTBEP)KICHHBIM npukazoM MwunoOpuayku Poccum ot 17 mas 2012 Ne 413
(3apeructpuposat B Muntocte Poccun 7 ntonst 2012, peructpaunonssiii Ne 24480);

- ®enepanbHOrO TOCYIAPCTBEHHOIO0 00pa30BaTEIBHOrO cTaHaapTa mno crnemuanbHoctu 18.02.09
[Tepepabotka ©HedpTu © raza cpemHero MnpodeccHoHATBHOTO 00pa3oBaHMs, YTBEPIKICHHOTO
[Tpukaszom MunucrepcrBa npocsemnienusi Poccuiickoit @eneparmu ot 17 nHosi0ps 2020 Ne 646
(3apeructpupoBarHoro B Muntocre P® 14 nekadps 2020, perucrpanponnsiii Ne 61451);

-  @enepanbHON  00pa30BaTENBHOM TPOTPAMMBI  CPEIHETO O00mero oOpa3oBaHMS,
yrBepxkaeHHoW Ilpukasom MunucrepcrBa mnpocsemenuss PO ot 18.05.2023 Ne 371
(3apeructpupoBanHoro MuHuctepctBoM  roctunmu  Poccmiickoit  @enepannun  12.07.2023,
peructpaioHHbIi Ne 74228);

C Y4ETOM:

- TpuUMepHOW pabouelt TporpamMmbl  00IIE00pPa30BATENBFHON JAUCHUIUIMHBI «XUMHS» IS
npodecCHoHaANBHBIX 00pa30BaTENbHBIX OpraHu3alluid, YTBEpKJIeHHOW Ha 3acemanun CoBeTa IO
OIICHKE COJIEpYKaHWS W KadyecTBa IMPHMEPHBIX pPadOYMX MporpamMM o0O0meo0pa3oBaTEIbHOTO U
COIMATIPHO-TYMAaHUTAPHOTO IUKJIOB CPeAHEro mpodeccuoHaabHoro oOpa3oBanus, MpoTokoa Ne 14
ot 30.11.2022.

PaGouas nporpaMma paceMoTpena
Ha 3aceaanun LK OOunOI'CHD MullH
[Tpotokon Ne 9
or 22.04.2024 r.
Ipeaceaarens 1K
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1. OBIIASI XAPAKTEPMCTHUKA PABOYEN ITPOTPAMMBI
OBILEOBPA3OBATEJIBHOM JUCLUATIJIMHBI
OY]1.01.07 XUMUSI

1.1.MecT0 TUCHUILINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMmbl

Huctmmumaa OY/[.01.07 Xumust Bxomut B obmieoOpazoBarenbHbiid 1ukin [IIICC3 kak
oOs3aTenpHas JUCIUTIINHA yaeOHAas TUCITUTUTHHA.

Oo6meobpazoBarenbras muciuumaa OY.01.07 Xumus sBisercss 00sS3aTeNbHON YacThiO
o0mieo0pazoBarenpHOro MuKIa oopasoBarenbHOU mporpammbel CIIO B cootrBerctBHEM ¢ PI'OC 1o
cnernranbHOCTH [lepepaboTka HeTH U raza cpeHero mpodeccCHoHaTLHOTO 00pa30BaHUS.

1.2.1leqb ¥ MuIAHUPYeMBbIe Pe3yJbTAThI 0CBOEHHUS TUCUMILIUHBI:
1.2.1. Ilean 00eo6pa3oBaTeIbHONH THCIUTINHBI

Conepxanue mporpaMmbl oOmieoOpazoBarenbHol auctmminasl  OY.01.07  Xumwus
HaIpPaBJIEHO HA JOCTKEHHE CIIENYIOIIMX IIeNIeH:
- (QopMupoBaHWE CHCTEMBl XHMHYECKHMX 3HAHUM KaK BaXHEHUIIEH COCTaBIISAIONICH

€CTECTBCHHO-HAYYHOH KApTUHBI MHpa, B OCHOBE KOTOPOH JIekaT KIIFOYEBBIC TIOHSTHSA,
(dyHIaMEHTAJIbHBIC 3aKOHBI U TEOPUU XMMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TIOHWMaHUE
CYIITHOCTH JIOCTYITHBIX 0000IIEHNH MUPOBO33PEHICCKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHEH UX
Pa3BHUTHS U CTAHOBJICHUS;

- (opmupoBaHue M pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHMS BEIICCTB H
XAMUYECKUX PEaKIUi, HEOOXOIMMBIX Ui MPHOOPETCHUS YMEHHW OPHEHTHPOBATHCS B MHUPE
BEIICCTB U XMMHYECKHX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUICCKON U MOBCETHEBHON
KHU3HU;

- pa3BHUTHE YMEHHUU U CHIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOMIOICHHEM U OOBSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTI0IEHUEM MPaBUII 0€301acHOTO OOpaIIeHHs C BEIIECTBAMMU.

3a1auu TUCIHUILTHHBL:

- amanTamus OOYyYalOImUXCS K  YCIOBHSM JIMHAMHYHO  DPa3BHBAIOIIETOCS  MHPA,
dbopMUpOBaHHE HMHTEIUICKTYaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K €aM0OOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY IMPUHSITHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX )KH3HCHHBIX
CUTYaIIUsIX, CBA3aHHBIX C BENICCTBAMH U UX IPUMECHECHUEM;

- (opmupoBaHue y OOYYAIOUIMXCS KIIFOUCBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIUH),
UMEIOIIUX YHUBEPCAIBHOE 3HAUCHHE JUISl Pa3IMYHBIX BUJIOB JCATEIBHOCTU: PEIICHHS TpoOieM,
MOMCKa, aHanmu3a u 00paboTku WHGOPMAIUK, HEOOXOJUMBIX JUIsI TPHOOPETCHHS OIbITA
JEATEIbHOCTH, KOTOpas 3aHMMaeT Ba)XHOE MECTO B IMO3HAHMM XUMHH, a TAKXKE Uil OILICHKH C
MO3UIIMIA YKOJIOTHYECKOH 0€30MMacHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUYECKUX MPOIIECCOB Ha
OpraHH3M 4YeJOBeKa U MPUPOJIHYIO CPELY;

- pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydaronuxcs: CHOCOOHOCTH CaMOCTOATENbHO TMPUOOpETaTh HOBBIE 3HAHUS MO0 XUMHH B
COOTBETCTBUU C KM3HEHHBIMU TMOTPEOHOCTSMH, HCIIOIb30BaTh COBPEMEHHBbIE WH(GOPMAIMOHHBIE
TEXHOJIOTUU JUTsl TIOWCKA U aHaln3a y4eOHOW M Hay4YHO-MOMYJISIpHON MH(OpMAIMK XUMHYECKOTO
COJIepKaHNUS;

- (hopMHUpOBaHKE U PA3BUTHE Y 00YJAIOIIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBIIIJICHHUS,
HaO0JaTEILHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPhIe 0OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPH UIAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO IKCIIEPHUMEHTA;



- BOCIHTaHHE Yy OOYydYaromMXcsi YOEXKIEHHOCTH B TYMAaHHUCTHUYECKOW HANpaBIEHHOCTH
XMMUH, €€ BaYKHOU POJIM B PEIICHUH II00aIBHBIX MIPOOJIEM PAMOHAIBHOTO MPUPOIONOIH30BAHNS,
IIOIIOJIHEHMST DHEPreTUYECKUX PECypCOB U COXPAHEHUS IIPUPOJHOIO PAaBHOBECHS, OCO3HAHUSA
HEO0X0AMMOCTH OEPEeKHOTO OTHOIIEHHS K MPUPOJE U CBOEMY 3/I0POBBIO, a TaKXkKe NMPHOOpPETCHUs
OIIBITA MCIIOJB30BaHUSA IOJYYCHHBIX 3HAHUM JUIsl IPUHATUSA IPAMOTHBIX PEIUIEHUNW B CUTYalHsX,
CBSA3aHHBIX C XUMUYECKUMH SIBJICHUSAMU.

1.2.2. Tlnanupyemble pe3yJbTaThbl OCBOEHHUSI 0011e00pPa30BaTeIbHON AUCHUILIUHBI B
coorBercTBUHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco6oe 3HaueHue TUCIHUIUTMHA UMeeT pu popmupoBanuu u passutuu OK u [TK.

Ko 1 HaumeHOBaHUE [imannpyembie pe3ysabTaThl OCBOEHUS JTACIUIIINHBI
(hopMupyeMBbIX Ob6mue JucnuninnHapHble
KOMIICTSHITUH

OK 01. Beibupath OBJ1aieHHe YHUBEPCAJIbHBIMHU - 3HaTh OCHOBOIIOJIATralOIIe
CHOCOOBI pelIeHUs 33/1a4 | y4eOHBIMH MO3HABATEIbLHBIMHU MOHATUSA (XUMUYECKUN
npodeccuoHaIbHOM JeHCTBUSIMM: 3JIEMEHT, aTOM, U30TOII,
NEATEbHOCTU 1) 6a3oBble JIOTHYECKHE JIEHCTBHUS: | DJIEKTPOHHAS 000JI0YKA
MPUMEHUTEIBHO K - CaMOCTOSATEIBHO (GOPMYIHPOBATh U | aTOMa, S-, P-, 0-3JIeKTPOHHBIE
pa3IUYHBIM KOHTEKCTaM | aKTyaJlu3UPOBaTh MPOOIIeMY, opOuTamu aTOMOB, MOJIEKYJIa,
BCECTOPOHHE €€ pacCMaTpUBaTh; BAJICHTHOCTb,
- OMPENENATh LENH ACSITEIbHOCTH, ANEKTPOOTPUIIATEIBHOCT,
3a/1aBasi mapaMeTpPhl U KPUTEPUU UX | XUMHUECKasl CBS3b,
JIOCTHKEHHS, COOTHOCHUTD CcTpyKTypHas popmyra
pe3yJbTaThl ICSITEIBLHOCTHU C (pa3BepHyTas u
MMOCTABJIICHHBIMH IIEJISIMU; COKpaIieHHas), MOJib,
- UCIIOJIB30BaTh IPU OCBOCHUM MOJIIpHAsi Macca, MOJISIPHBIN
3HAHUM MPUEMBI JIOTUYECKOTO 00BeEM,

MBIIIJICHUS - BBIJCIIATh XapaKTEPHBIC | JICKTPOOTPULATCIIHEHOCTD,
IMPHU3HAKHU TIOHATUM 1 YCTaHABJIIMBATH | CTCIICHb OKHUCJICHUAA,

UX B3aUMOCBSI3b, HCIIOJIb30BATh XUMHYECKas CBSI3b
COOTBETCTBYIOIINE MOHSITUS JUIS (KoBaJIeHTHAas, HIOHHAS,
00BsICHEHUS OTAENbHBIX ()AaKTOB U MeTaJJIn4ecKas,

SBJICHU; BOJIOPOJIHAS),

2) 6azoBbIe UCCIeN0BaTEIbCKHE KPUCTAJUIMYECKas PEIIeTKa,
aelcTBUS: THUIBl XUMUYECKUX PEAKIIH,
- BJIJICTh OCHOBAMH METOJIOB pacTBOp, SIEKTPOIHTHI,
HAy4YHOTO TMO3HAHUS BEUIECTB U HEAIIEKTPOJIUTHI,
XUMHYECKUX PEaKIIHii; AIIEKTPOJIUTUYECKAS

- opmynupoBaTh IENU U 334a4U JUCCOLIUAIINSA, OKHCIIUTENb,
UCCIIEIOBaHMSI, UCII0JIb30BATh BOCCTaHOBUTEJb, CKOPOCTh
MOCTaBJIEHHBIE U CAMOCTOSITEIBHO XUMHUYECKOHN pPeaKuu,
chopMynupOBaHHBIE BOTIPOCHI B XUMHUYECKOE PaBHOBECHUE,
KaueCcTBE MHCTPYMEHTA NO3HAHUS U | YIJIEPOAHBINA CKEJIET,
OCHOBBI 17151 GOPMUPOBAHUS GbyHKIMOHATBHAS TPYIIA,
TUIIOTE3bI IO MTPOBEPKE paauKai, u30Mepus,
MPaBUIIbHOCTH BBICKA3bIBAEMBIX M30MEpbI, TOMOJIOTHUECKHI
CYXKJICHUH; psia, TOMOJIOTH,

- BJIaJIETh HaBbIKAMU YTJIEBOJIOPOIbI, KUCIOPO U
CaMOCTOSITENILHOTO IJIAHUPOBAHUS U | a30TCOJIEpKaIllie
MIPOBEACHUS YUEHUUECKUX COEMHEHUS, MOHOMED,

OKCIICPUMCHTOB, COBCPIICHCTBOBATDH MOJIMMCEP, CTPYKTYPHOC




yMeHUs HaOMI01aTh 3a X0JJ0M
npoliecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATH €T0 Pe3yJbTarT,
dbopMynupoBaTh 0000IIEHUS U
BBIBO/Ibl OTHOCUTEIIEHO
JOCTOBEPHOCTH PE3yJIbTAaTOB
UCCIIEIOBAHMSI, COCTABIIATh
000CHOBAHHBII OTYET O
IpOJIeJIaHHOM paboTe;

- IPHOOPETATH OIBIT YICHUIECKON
HCCIIEI0BATENIBCKOM U IIPOEKTHOM
NeSITEIBHOCTH, TIPOSIBIIATH
CIIOCOOHOCTBH ¥ TOTOBHOCTb K
CaMOCTOSATEIIEHOMY ITOUCKY METOJIOB
pelIeHus MPaKTHYECKUX 3a1ad,
NPUMEHEHHIO Pa3JIMYHbIX METO/I0B
TIO3HAHUS;

3) pa6ora ¢ unpopmanmeii:

- OPUEHTHUPOBATHCS B Pa3INIHBIX
HCTOYHUKAX UH(pOpMAIUK (Hay4HO-
MOTYJISIpHAS JIUTEPATypa
XUMHYECKOTO COJICPKAHN,
CIIPaBOYHbBIE TOCOOMSI, PECYPChI
WNurepuera), aHanuM3npoBaTh
MH(GOPMALIMIO Pa3IMYHBIX BUIOB U
dbopM mpencTaBieHUs, KpUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTDb U
HENPOTUBOPEUUBOCTE;

- GopMyIHPOBATH 3aMPOCHI U
IPUMEHSTH Pa3INYHbIe METO/IbI IPU
MOUCKE U 0TOOpE MHPOPMAIIHH,
HE0OXO0IUMOM U1 BBIOJHEHUS
yueOHBIX 33/1a4 ONPEeAeICHHOTO
TUIIA;

- CaMOCTOATEIHHO BbIOUPAThH
ONTUMAJIEHYIO hopmMy
npecTaBieHus nHpopmauu
(cxemsl, TpaduKy, AHArPaMMBI,
TaOIUIbI, PUCYHKHU U APYTHUE);

- HCIIOJIb30BaTh HAYYHBIN S3bIK B
KayecTBE CPEeCTBA MPH paboTe ¢
XUMUYECKON MHpOopMaImen:
HOPUMEHSTh MEXIIPEIMETHbIE
(pusmueckue U MaTEMaTHYECKHUE)
3HAaKU U CUMBOJIBI, ()OPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;
OBiiaieHne YHUBEPCAJIbHBIMHI
PeryJIsiTUHBHBIMH 1eiCTBUSIMH:

- CaMOCTOSATENIbHO MJIAHUPOBATH U
OCYILECTBIISITH CBOIO
MIO3HABATENBHYIO JIESITEIbHOCTD,
oTpeseNsisl ee 1eNu U 3aj1auH,
KOHTPOJIUPOBATH U 10 Mepe

3BEHO, BBICOKOMOJIEKYJISIPHbIE
COEIMHEHU); TEOPUU U
3aKOHBI (T€OpUsl CTPOEHUS
OopraHuyeckux Bemects A.M.
byrneposa, Teopus
IEKTPOJIUTUYECKON
JUCCOLIMALINY,
nepuoandeckuii 3akox .M.
MeneneeBa, 3aK0H
COXpaHEHHUs MACChI BEILIECTB,
3aKOH COXpaHEHUsI U
MIpEBPAIICHUS YJHEPTUU TTPU
XUMHUYECKHUX PEaKIIHsIX),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHH,
MHPOBO33pEHYECKHE 3HAHUS,
JeXalue B OCHOBE
MOHUMAaHHUSI MPUINHHOCTH U
CHCTEMHOCTH XUMHUYECKUX
SBJICHUH, (aKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJy4YECHUH U
0€3011acHOM HCII0JIb30BAHUH
BOKHEUIIINX HEOPTaHUIECKUX
U OPraHUYECKUX BEIECTB B
OBITY M IPAKTHYECKOM
JeSITEIbHOCTH YEeJI0OBEKa,

- YMETh XapaKTepu30BaTh
MCTOYHUKH YIJIEBOJIOPOJIHOTO
CBIpbsl (He(Th, MPUPOTHBIN
ras, yroJib), CllocoObI MX
nepepaboTKH U
MIPAKTHYECKOE IPUMEHEHUE
MPOJIYKTOB MEepepadoOTKH;

- UIMETh CUCTEMY 3HaHUU 00
OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HUCTIOJIb3YEMBIX B
XUMHHU TIPU U3yYCHUH
BEIIECTB U XUMHUYECKHUX
sIBIICHUH (HaOII0IeHUE,
U3MEpEeHHe, SKCIIEPUMEHT,
MOJETUPOBaHUE),
HCIOJIb30BATh CUCTEMHBIE
XUMHUYECKUE 3HAHUS JUIS
MPUHSTHS PEIICHUH B
KOHKPETHBIX KU3HEHHBIX
CUTYaIUX, CBSI3aHHBIX C
BEIIECTBAMH U UX
MIPUMEHEHHEM;

- YMETh IUTAHUPOBAThH U
BBITIONTHATH XUMUYECKUI
AKCIEPUMEHT (TIpEeBpaIICHUS
OPraHUYeCcKUX BEIECTB MPU




HE00XO0IMMOCTH KOPPEKTUPOBATH
[IpeAIaracMblil AJITOPUTM JE€HCTBUM
IIPY BBITIOJIHEHUH YIEOHBIX U
UCCJIEIOBATENCKUX 3a/a4,
BbIOMpaTh Hanbosee F3hPeKTUBHBIN
croco0 UX pelIeHus C y4eTOM
HOJIy4EHUS] HOBBIX 3HAHUMH O
BELIECTBAX U XUMUYECKUX PEAKIIUIX;
- OCYIIECTBJISATH CAMOKOHTPOJIb
CBOEH JEATENBHOCTH Ha OCHOBE
caMOaHaJIn3a U CaMOOLICHKH;

B yacTu Tpy10BOro BoCIUTAHUS:
- TOTOBHOCTb K TPY/y, OCO3HAHUE
LIEHHOCTU MacTepCTBa, TPYI0JIt00HE;
- TOTOBHOCTb K aKTUBHOM
JeSITEIbHOCTH TEXHOJIOTHYECKON U
COLMAJIBHOW HAIIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh,
IJIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JAESITEIbHOCTD;

- UHTEpEC K pa3IudHbIM cepam
1poheCcCHOHANTBHOM NIEATETLHOCTH.

OK 02. Mcnosib30BaTh
COBPEMEHHBIC CPEJICTBA
MOUCKA, aHATI3a U
HHTEpPIpETALNH
nHpopManuu u
nH(pOpMaITUOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodeccruoHaIbHON
NesITeNIbHOCTH

B 06s1acTH HIEHHOCTH HAYYHOTI'0
MO3HAHMS:

- cOpMHUPOBAHHOCTH
MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 0OIIECTBEHHOU MPAKTHUKH,
OCHOBAHHOTO Ha JHAJIOTE KYJIbTYP,
CrocoOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MMOJUKYJIBTYPHOM
MHUpE;

- COBEPIIICHCTBOBAHUE SI3IKOBOU M
YUTATEIBCKON KYJIBTYPhI KaK
CpEe/ICTBa B3aMMOICHCTBHS MEXTY
JIOJIbMU U TTIO3HAHUS MHPA;

- OCO3HaHHE LIEHHOCTU HAYyYHOU
JESATEIbHOCTH, TOTOBHOCTH
OCYILIECTBISATH MPOEKTHYIO U
UCCIIEJIOBATENBCKYIO IEATEIbHOCTD
WHAMBUAYAJILHO U B TPYIIIIE;
OBi1ajeHHe YHHBEPCAIbHBIMH
Y4eOHbIMH MO3HABATEIbHBIMH
JefcTBUSIMU:

1) 6a30Bble JJOTHYECKHUE IeCTBUS:
- ONIPEACIIATH 1NN A TENbHOCTH,
3a/1aBas MmapaMeTpbl U KPUTEPUHU UX
JOCTHKEHHS, COOTHOCUTh
pe3yAbTaThl IEATENBHOCTHU C
MOCTABJICHHBIMH T[EJISIMHU;

- UCTOJIb30BaTh MPU OCBOCHUU
3HAHUN TPUEMBI JIOTUYECKOTO
MBIIIIJICHHSI - BBIICIISTH XapaKTepHBIE

HarpeBaHuu, MOJIy4eHHE
ATUJIEHA U U3YyYEHHE €r0
CBOMICTB, KAUCCTBCHHBIC
peaKIuy OPraHuIeCKUX
BELIECTB, JIEHATYPALIUs
O€NIKOB IIpU HarpeBaHUH,
LIBETHBIE peaKkuy OEIKOB) B
COOTBETCTBUU C MIPABUIAMHU
TEXHUKH 0€3011aCHOCTHU IIPU
00pallleHnH ¢ BEUIECTBAMU U
1ab0paTopHBIM
000pyI0BaHUEM,
MPEJICTaBIIATh PE3yJIbTaTh
XHUMHAYECKOTO IKCTIEPUMEHTA
B JopMe 3amnucH ypaBHEHUM
COOTBETCTBYIOIINX PEAKLIUN
1 (POPMYITUPOBATH BBIBOJIBI
Ha OCHOBE ATHUX PE3YJIbTAaTOB;
- YMETb XapaKTepu30BaTh
XUMHAYECKHE TTPOIECCHI,
JeXalue B OCHOBE
MPOMBIIIICHHOTO TIOTY4SHHS
CEpHOM KUCJIOThI, aMMHaKa, a
TaKke CPOPMHUPOBAHHOCTH
MIPEACTaBICHHH 00 00X
HAyYHBIX MPUHIUIIAX U
AKOJIOTUYECKUX TIPoOIemMax
XHUMHYECKOTO MTPOU3BO/ICTBA;
- YMETb IJITAHUPOBAThH U
BBITIOJTHATH XUMUYECKUIT
HKCIEPUMEHT (pa3ioKeHne
nepoKcua BOJIOpoia B
MPUCYTCTBUH KaTalln3aTropa,
OTpe/eNieHUue Cpeibl
pPacTBOPOB BEILIECTB C
MTOMOIIBIO0 YHUBEPCAIBHOTO
WHNKATOpA, BIHUSHUE
pa3InyYHbIX (PaKTOPOB Ha
CKOPOCTh XUMUYECKOM
peaKIuu, peakliud HOHHOTO
0o0MeHa, Ka4YeCTBEHHbIE
peaxiuu Ha cynbdar-,
KapOOHAT- U XJIOPU/I-AaHHOHBI,
Ha KaTUOH aMMOHWUS,
pelieHne
AKCIEPUMEHTATBHBIX 33124
o TemaM "Metamisl" 1
"Hemetanns") B
COOTBETCTBUU C MPABUIAMH
TEXHUKU 0€30MaCHOCTH IpHU
oOpallleH!H ¢ BeIeCTBaMU U
1a00paTOPHBIM
00opyoBaHuEM,




NPU3HAKY TIOHATHUN U YCTAHABJIUBATH
UX B3aUMOCBSI3b, UCIIOJIH30BAThH
COOTBETCTBYIOIINE IOHSITHS JUIS
00BsCHEHUS OTACIBHBIX (DAKTOB U
SIBJICHU;

- BBIOMPATh OCHOBAHUS M KPUTEPHH
JUTSL KJTacCU(UKAIIUY BEIIECTB U
XUMHUYECKUX PEAKIIMI;

- YCTaHaBIIUBATh IPUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKTY
U3y49aeMbIMU SIBJICHUSIMH,

- CTPOUTH JIOTHYECKHUE PACCYKICHUS
(MHIYKTUBHBIC, JISTYKTUBHEIE, 1O
AQHAJIOTHH), BBISIBIIATD
3aKOHOMEPHOCTH ¥ POTUBOPEUUS B
paccMaTpuBaeMbIX SIBIICHUSX,
dbopMyIMpOBaTh BHIBOJBI U
3aKITIOYCHUS;

- MPUMEHSTH B MPOIIecce TO3HAHMS,
HCIIOJIb3YeMbIC B XUMHUHU
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBBIBATh MOJICTBHBIE
MIPEJICTABJICHHS - XUMHUYECKUI 3HAK
(cuMBOJI) 37IEMEHTA, XUMHUYECKast
dopMyna, ypaBHEHHE XUMUYECKON
peakuuu - Mpu peuIeHUH y4eOHbIX
MO3HABATENbHBIX U IPAKTHYECKUX
3aJa4, IPUMEHSTh Ha3BaHHbIE
MO/IeTIbHbIE TTPEJICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKHUX
peaKkuuid.

2) 0a30BbI€e HCCJIEA0BATENbCKHE
nelcTBHA:

- BJIJICTh OCHOBAMH METOJIOB
HAy4YHOTO MO3HAHUS BEUIECTB U
XUMHYECKUX PEaKIIMii;

- popmynupoBaTh 1ENU U 334a4U
UCCJIEIOBAHMSI, UCIIOJIb30BAThH
MOCTABJIEHHBIE U CAMOCTOSITEIILHO
chopMynupOBaHHbBIE BOTIPOCHI B
KayecTBe MHCTPYMEHTA MO3HAHUS U
OCHOBBI 17151 GOPMUPOBAHUS
TUIIOTE3bI IO MTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

- BJIaJICTh HABBIKAMHU
CaMOCTOSITENILHOTO TUIAHUPOBAHUS U
MPOBEJICHUS YICHUYECKUX
SKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yYMEHHsI HaOII01aTh 32 X0JI0M
poliecca, CaMOCTOSITENbHO
IPOTHO3UPOBATH €T0 PE3yabTaT,

MIPEACTABIISTH PE3YyIbTaThI
XUMHUYECKOTO IKCIIEPUMEHTA
B (hopme 3ammcu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKLIUN
1 (hOPMYITUPOBATH BBIBOJIBI
Ha OCHOBE ATHUX PE3YJIbTATOB;
- UMETh TIPE/ICTABIICHUS O
XUMHYECKOW COCTABJISIONICH
€CTECTBEHHO-HAyYHOHN
KapTHHBI MUPA, POJTH XUMUHU
B TIO3HAHUU SIBJICHUM
IpUPOIBI, B POPMUPOBAHUH
MBIIIJICHHS ¥ KYJIBTYPbI
JUYHOCTH, €€
(GyHKIMOHAIBHOU
rPaMOTHOCTH, HEOOXOIMMOM
JUTSL PEIICHUS TTPAKTHICCKIX
3a]1a4 U 9KOJIOTMYECKU
000CHOBAHHOTO OTHOIIICHUS K
CBOEMY 3JI0POBBIO U
MPUPOJAHON Cpelie;

- YMETh BBISBJIATH
XapaKTepHbIC TPU3HAKU
MOHSTHH, yCTaHABIMBATH MX
B3alMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATHS
IIPU ONTUCaHUM COCTAaBA,
CTPOEHUSI Y IPEBPAICHUI
OpraHUYeCcKUX U
HEOPraHUYECKUX
COCITUHEHHH;

- coOMI0aTh MpaBuia
M0JIb30BAHUSI XUMHUECKON
MOCY/I0H U J1abopaTOpHBIM
000pyI0BaHUEM, a TAKXKE
npaBuiia oOpaleHus ¢
BEIIECTBAMU B COOTBETCTBUHU
C MHCTPYKIUSIMU TI0
BBITIOJTHEHHIO JIA0OPATOPHBIX
XUMHYECKUX OTIBITOB;

- JUTsl 00YYarOIIUXCS C
OTpaHUYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBBSL:
YMEHHE MPUMEHSITh 3HAHUS
00 OCHOBHBIX JJOCTYITHBIX
METO/1aX MMO3HaHUS BEIIECTB
U XUMUYECKUX SBIICHUN;

- YMETh HCTIOJIh30BaTh
XUMHYECKYIO CHMBOJIUKY JIJIS
COCTAaBIICHUSI MOJIEKYISPHBIX
U CTPYKTYPHBIX
(pa3zBepHyTOH,
COKpaIeHHOH) Gpopmyn




dbopMynupoBaTh 0000IIECHUS U
BBIBO/Ibl OTHOCUTEIIEHO
JOCTOBEPHOCTH PE3YyJIbTAaTOB
UCCIIEIOBAHMS], COCTABIIATh
000CHOBaHHBII OTYET O
pojeTIaHHo# pabore;

- IPHOOPETATH ONBIT YICHUIECKOH
HCCIIEI0BATENIBCKOM U IIPOEKTHOM
NI TETBHOCTH, TIPOSIBIIATH
CIIOCOOHOCTBH ¥ TOTOBHOCTb K
CaMOCTOSATEIIEHOMY ITOMCKY METOJIOB
pelIeHus MPaKTHYECKUX 3a1a4,
NPUMEHEHHIO Pa3JInYHBIX METO/I0B
TIO3HAHUS;

3) pa6ora ¢ unopmanmeii:

- OPHEHTHPOBATHCS B PA3INIHBIX
UCTOYHUKAX UH(opMaIu (HayqHo-
HOTTYJISIpHAS JINTEPATypa
XUMHYECKOTO COJICpKAHNU,
CIIPaBOYHbBIE TOCOOMSI, PECYPChI
WNurepuera), aHanu3npoBaTh
WHPOPMAIHIO PA3INYHBIX BUAOB U
(bopM mpencTaBieHus, KPUTHYECKH
OIICHUBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTE;

U IPUMEHSTH PA3JINYHbIE METO/IbI
P TIOWCKE U 0TOOpe MHpOpMaInu,
HE0OXO0IUMOM I BHIIOJTHEHUS
yueOHBIX 33/1a4 ONPeAeICHHOTO
TUIA;

- IpUOOPETATh OMBIT UCTIOIH30BAHUS
nHpOopMaImoHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUN U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

- CaMOCTOATEIHHO BbIOUPAThH
ONTUMAJIEHYIO hopmMy
peCTaBICHUs] HHPOpPMAIHH
(cxemsl, TpaduKy, AHArPaMMBI,
TaOIUIbI, PUCYHKHU U APYTHUE);

- HCIIOJIb30BaTh HAYYHBIN S3bIK B
Ka4yecTBe CPE/ICTBA MPH padboTe C
XUMUYECKON MHpOopMaImen:
HOPUMEHSTh MEXIIPEIMETHbIE
(pusmueckue U MaTEMaTHYECKHUE)
3HAaKU U CUMBOJIBI, ()OPMYIIBI,
ab0peBuaTypbl, HOMEHKIATYPY;

- HCIOJIb30BATh U MPE0OPa30BHIBATH
3HAaKOBO-CUMBOJIMUECKUE CPEJICTBA
HAarJs1IHOCTH;

OpraHUYECKUX BEILECTB U
YPaBHEHUN XUMUYECKUX
peaKkuuid, U3roTaBJIuBaTh
MOJEIU MOJIEKY
OpraHUYECKUX BEILIECTB IS
WUTIOCTPALMK UX
XUMHYECKOTO U
IIPOCTPAHCTBEHHOTO
CTPOEHUS;

- YMETb OIPEAEIATh BUIbI
XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCIUHEHMSIX
(oauHApHBIE U KpaTHbBIE);

- YMETh KPUTUYCCKU
AHAIU3UPOBATH XUMUYECKYIO
MH(pOpPMaLIKIO, TOTYyIaeMYIO
U3 Pa3HBIX UCTOYHHUKOB
(cpencTBa MaccoBoM
uHpopmauuu, MaTepueT u
JPYTHX);

- YMETh YCTaHABJIUBATh
MIPUHA]IEKHOCTD
HEOPraHMYECKUX BEIIECTB I10
UX COCTaBY K OIPEJECIIEHHOMY
KJIACCY/TpyNIe COCTUHCHHI
(TIpocThIC BemIeCTBA -
METaJJIbl U HEMETAIIbI,
OKCHUJIbl, OCHOBaHMS,
KHCIIOTHI, aM(OTEPHBIE
TUIPOKCHUIBI, COJIN);

- YMETb YCTaHABJIUBATh
MPUHA]ICKHOCTD U3YYE€HHBIX
OpraHMYeCcKUX BEIIECTB I10
UX COCTaBYy U CTPOEHHUIO K
OTIPEICIIEHHOMY
KJIacCy/TpyNIe COeqUHEHUIA
(YyrneBoJopoibl, KUCIOPO U
a30TCOJIEpIKaIIHe
COeIMHEHUS,
BBICOKOMOJIEKYJISIPHBIE
COeIMHEHUSs), TaBaTh UM
HA3BaHUS 110
CUCTEMAaTHUYECKON
nomenknarype (IUPAC), a
TaKk)Ke IPUBOIUTh
TPUBUATbHBIC HA3BAHUS
OT/EIbHBIX OPTaHUYECKIX
BEIIECTB (3THJIEH, TPOIHIIEH,
aleTHUIICH, YTUIICHTJTUKOJIb,




OK 04. DddexrrBHO
B3aUMOJICMCTBOBATh U
paboTaTh B KOJJICKTUBE H
KOMaH/Ie

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITEILHOCTU U
CaMOOTIPE/ICTICHUIO;

-OBJIaJICHHE HAaBBIKAMU y4€OHO-
HCCIIEI0BATENIbCKOM, IPOCKTHON U
COIIMAIBLHOM JIESITEIIbHOCTH,
OBJjajieHHe YHUBEPCATbHBIMH
KOMMYHUKATHBHBIMU
AefCTBUAMU:

- 3a71aBaTh BOIIPOCHI TI0 CYIIECTBY
00CyX1aeMoil TEMBI B X0/I€ TMajora
W/WIH TUCKYCCHH, BEICKA3bIBATh
uzaeu, GopMyaupoBaTbh CBOU
MPEITIOKEHUS OTHOCUTEITHLHO
BBITIOJTHEHMSI TIPEJIIO’KEHHOM 3a1a4H;
- BBICTYNATh C IIPE3ECHTALUEH
pe3yJIbTaTOB MO3HABATEIBHOM
JESITeTbHOCTH, TIOTyYEHHBIX
CaMOCTOSITEIHHO UITH COBMECTHO CO
CBEPCTHUKAMU TIPH BBHITIOTHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA,
MpaKTU4eCKON paboThI MO
HCCIIEIOBAaHUIO CBOMCTB U3Y4a€MBbIX
BEIIIECTB, peaTn3aIliui yaeOHOTO
npoekTa u GopMyIUpPOBATH BBIBOIBI
0 pe3yapTaTaM MPOBEACHHBIX
UCCJIEIOBAHUM ITyTeM COTJIAaCOBAHUS
MO3UIUH B X0/1€ 00CYKICHHUS U
oOMeHa MHEHUSIMU;

COBMeCTHAasl 1eATeJbHOCTh:

- IOHUMATbh U UCTIOJIB30BATh
IpPEeUMYyILeCTBa KOMaHIHOU U
UHAUBUAYAIbHON paboOThI;

- IPUHUMATD LIEJTM COBMECTHOU
JEeSITeNIbHOCTH, OPraHU30BBIBATh U
KOOPJIMHHUPOBATH AEUCTBHUSA IO €
JOCTHKEHHIO: COCTaBIIATH IIaH
JEWCTBUM, paclpesiesiTh POJIH C
Y4€TOM MHEHUN YYaCTHHKOB
00CYXXJaTh pe3y/bTaThl COBMECTHOM
paboTHI;

- KOOPJIMHUPOBATH U BBITIOJIHATD
paboTy B YCIOBUSX PEAbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBIIATh O3UTUBHOE
CTpaTernyecKoe MOBEJCHUE B
Pa3IMYHBIX CUTYAIUSX, TPOSIBIIATH
TBOPUYECTBO M BOOOpakeHUe, ObITH
UHUIIUATHBHBIM

OBJajieHHe YHUBEPCAJIbHBIMH
pPeryjasiTUBHBIMU JIeiCTBUAMM:

- IPUHSATHE ce0s1 ¥ IPYTHX JIIOJICH:

rIMnepuH, Gexod,
dbopManbaerum,
aleTaIbJCTUl, MypaBbUHAS
KHCJIOTa, YKCYCHAs KUCIIOTA,
0JIEMHOBAs KUCIIOTA,
CTeapuHOBasl KHUCJIOTA,
TJII0K03a, PpyKTO3a,
Kpaxmal, LIeJUIr0JI03a,
TJIMIIHH);

- YMETh MMPOBOIUTH
BBIYHCIICHUS 110 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00beMa,
KOJIMYECTBA UCXOHOTO
BELIECTBA WU POAYKTa
PEaKIUU 110 U3BECTHBIM
Macce, 00beMy, KOJIMYECTBY
OJTHOTO M3 UCXOHBIX
BEIIECTB WU TPOJTYKTOB
peaxiumn);

- YMETh UCIIOJIb30BaTh
XHUMHYECKYIO CUMBOJIMKY JIJISI
cocTtaBiieHus: GopMy
BEIIECTB U YPAaBHCHUH
XUMUYECKUX PEAKINM,
CUCTEMaTUUYECKYIO
nomenknarypy (IUPAC) u
TpUBHUAIbHBIC HA3BAHUS
OT/IEJIbHBIX HEOPraHUYECKHUX
BeIeCTB (yrapHbIii a3,
YIJIEKUCIIBIN Ta3, aMMHUAK,
raiieHasi U3BeCTb, HeraleHas
U3BECTb, MUTHEBAS COJA,
MIAPUT U IPyTHUE);

- YMETb OIpEAeATh
BaJICHTHOCTh U CTEIIEHb
OKHUCJICHUS] XUMHYECKUX
AIIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOTO COCTaBa, BUJI
XUMHYECKOH CBSI3U
(KoBaJIeHTHAas, HIOHHAS,
MeTaJTn4ecKasi, BOJOPOIHAs)
B COCIMHEHUSX, TUI
KPUCTAIITMYECKON PeIeTKN
KOHKPETHOTO BEIIeCTBa
(aTomMHas1, MOJIEKYIsIpHAs,
MOHHAsI, MEeTaJITHYecKasi),
XapakTep cpeabl B BOAHBIX
pacTBopax HEOPraHMYECKUX
COCIMHEHUH;

- YMETh KJIacCU(UIIUPOBATH
XUMHYECKUE PEAKIINU 110
pa3IMYHBIM MMPU3HAKAM
(duciy u cocTaBy




- MPUHUMATh MOTHBBI U aPTyMEHTBI
JIPYTUX JIOJCH NP aHAIU3€e
pPE3yIbTAaTOB ACATEIHLHOCTH;

- MPU3HABAThH CBOE MPABO H MIPABO
JPYTHUX JIFOJICH Ha OITUOKH;

- pa3BHUBATh CIIOCOOHOCTh TOHUMATH
MUP C TIO3UIUH JIPYTOr0 YEIOBEKA;

OK 05. OcymiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyJapCTBEHHOM SI3BIKE
Poccniickoit ®enepanun
C y4€TOM 0COOEHHOCTEH
COLMABHOTO U
KYJIBTYPHOTO KOHTEKCTa

OBiajieHHe YHUBEPCAIbHBIMH
Y4eOHBIMH MO3HABATEIbHBIMH
AefCTBUAMU:

1) 6a30Bble JJOTHYECKHUE JIeiiCTBUS:
- CTPOUTBH JIOTHUECKUE PACCYKICHUS
(MHIYKTUBHBIC, JISTYKTUBHEIE, 1O
AQHAJIOTHH), BBISIBIIATD
3aKOHOMEPHOCTH ¥ POTUBOPEUUS B
paccMaTpuBaeMbIX SIBIICHUSX,
bopMyIHpOBaTh BHIBOJBI U
3aKJTFOUCHUS;

- MPUMEHSTH B MPOIIecce O3HAHMS,
HCIIOJIb3YeMbIC B XHMHH
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBBIBATH MOJICTBHBIE
MIPEJICTABJICHUS - XUMHUYECKUI 3HAK
(cuMBOJI) 37IEMEHTA, XUMHUYECKast
dopmyrna, ypaBHEHHUE XUMHUYECKON
PEaKIHH - IPH peICHUH yIeOHBIX
MI03HABATEBHBIX M MMPAKTHYECKIX
3aj1a4, MPUMCHSATh Ha3BaHHbIC
MO/JICJTbHBIC TIPECTABICHHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB M XUMHUYECKHX
peaKuid.

2) 0a30BbI€e MCCJIEA0BATENbCKHE
nelcTBHA:

- BJIQJICTh HABBIKAMU
CaMOCTOSATEIBHOTO TUTAHUPOBAHHUSI U
NIPOBE/ICHUS] YUCHUYECKUX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh
yMEHUs HaOJII0IaTh 32 X0JJ0M
nporiecca, CaMOCTOSITEIIbHO
IIPOTHO3UPOBATH €0 PE3yJIbTar,
dbopMynupoBath 060011IeHUS U
BBIBOJIbI OTHOCUTETILHO
JOCTOBEPHOCTH PE3yIbTaTOB
UCCIIEJIOBaHMS, COCTABIIATh
000CHOBaHHBII OTYET O
npojenaHHoM padore;

OBi1ajeHHe YHUBEPCAIbHBIMH
KOMMYHHKATHBHBIMH
AeCTBUAMU:

- 33/1aBaTh BOMPOCHI IO CYILIECTBY
o0cyKaeMoii TeMBI B X0JIe AUAJIOora
W/WIH TUCKYCCUU, BHICKA3bIBATh

pearupyroumx BeIiecTs,
TEIUIOBOMY P PEKTY
peakinu, U3MEHEHUIO
CTEIICHEN OKHUCIICHUS
3JIEMEHTOB, 00paTUMOCTU
peaKklnu, y4acTUIO
KaTaauzaTopa);

- YMETb COCTaBJIAThH
YpaBHEHUS peaKuid
Pa3IMYHBIX THUIIOB, TIOJHBIC U
COKpaIlCHHbIC YpaBHEHUS
peakuuii HOHHOTO 0OMEHa,
YUUTBIBAs YCIOBHUS, IPU
KOTOPBIX 3TH PEAKIIUU HIYT
JI0 KOHIIA;

- YMETh PacKpbIBaTh
CYIIIHOCTh OKUCIIUTEIHHO-
BOCCTAHOBUTEIBLHBIX PEaKIIU
MOCPEICTBOM COCTaBIICHUS
AJIIEKTPOHHOTO OanaHca 3THX
peaKkuuii;

- YMETh OOBSICHATh
3aBUCUMOCTBH CKOPOCTH
XUMUYECKON PEaKIIUH OT
pa3IUYHBIX (PAKTOPOB;
XapaKTep CMeIleHus
XHUMHYECKOTO PaBHOBECHUS B
3aBHUCHUMOCTH OT BHEIIHETO
BO3/IeHCcTBUS (TIpuHIM Jle
[[Tarense);

- YMETb NPOBOJIUTH
BBIYHCIICHUS C
UCIO0JIb30BAHNEM MOHATHUS
"MaccoBas I0JIA BELISCTBA B
pacTBope", 00bEeMHBIX
OTHOUICHH ra3oB Mpu
XUMHYECKUX PEaKLUIX,
Macchl BEI[ECTBA WK 00beMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Wi 00beMy OJHOTO U3
YYaCTBYIOIINX B PEAKIIUU
BEIIECTB, TEIIOBOTO Y deKTa
peaklMi Ha OCHOBE 3aKOHOB
COXpaHEHHUs MacChl BELLIECTB,
MIPEeBpAICHUS U COXPAHEHUS
SHEPruu;

- YMETh MPUMEHSTH
MOJIOKEHUS TEOPUH CTPOCHUS
OpraHnyeckux Beuects A.M.
byrnepoBa st 00bsiICHEHUS
3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U




uzieu, GopMyaupoBaTh CBOH
NPEIIOKEHUS] OTHOCUTEIHHO
BBITIOJIHEHUS TIPEII0KESHHON 3a/1au;
- BBICTYIIATh C IIPE3ECHTALUEH
pe3yJbTaTOB MTO3HABATEIBHOMN

NS TEeIbHOCTH, TOTYYEHHBIX
CaMOCTOSTEIIBHO UM COBMECTHO CO
CBEPCTHUKAMH IIPH BHITIOJTHEHUH
XUMHYECKOTO IKCIIEPHMEHTA,
IPAKTHYECKON pabOThI MO
HCCJIEIOBAHUIO CBOMCTB N3y4aeMbIX
BEIIECTB, pean3allui y4eOHOTO
npoeKTa U GOPMYINPOBATH BHIBOIBI
10 pe3yJIbTaTaM MPOBEACHHBIX
UCCIIEIOBAaHHH ITyTEM COTIIACOBAHHS
MO3HIINN B X0JI€ OOCYKICHUS U
00MEHa MHEHUSIMHU.

OK 07. CogeiicTBOBaThH B odJacTu JKO0JIOrHYeCKOT0
COXpaHEHUIO BOCIIUTAHMSA:
OKpYKarolleu cpebl, - c(hopMUPOBAHHOCTH
pecypcocOepeKeHHnIo, JKOJOTHYECKOM KYJIbTYpHI,
MIPUMEHSATH 3HAHUS 00 NMOHUMAHHWE BJIHSHHAS COIMAJILHO-
HW3MEHEHUHN KJIUMaTa, SKOHOMHUYECKHX  TIPOIIECCOB  Ha
MIPUHIIUATIEI OEPEXKITUBOTO | COCTOSTHUE TIPUPOTHOM i
MIPOM3BO/ICTBA, COIMAJIBHOM  Cpembl, OCO3HaHUE
3¢ HeKTUBHO rJ100aBHOTO XapakTepa
JIECTBOBATh B 9KOJIOTUYECKHUX TTPOoOIeM;
Ype3BBIYATHBIX - TJJAHUPOBAHUE M OCYIIECTBICHUE
CUTYalUsIX JIEWCTBUU B OKpYXKAIOUIEH cpelie Ha
OCHOBE 3HAHUA LEJed yCTOMYUBOTO
Pa3BUTHS YEIIOBEUECTBA;
AKTMBHOE  HENpUsTHE  JICUCTBHUIA,
NPUHOCAIINX BPEA  OKpYXKaromen
cpene;
- YMEHHUE MIPOTHO3HPOBATH
HEOJIArONPUSATHBIE  DKOJOTHYCCKUE
MOCJIEACTBUA MPEANPUHIMACMBIX
JEWCTBUMN, MPEIOTBPAILATh UX;
- pacuIMpeHHe OIbITa JNEATeIbHOCTH
9KOJIOTUYECKOU HAIPaBJICHHOCTH;
- OBJIaJICHHME HaBBIKAMHU Yy4eOHO-
HCCIEN0BATENLCKOM, MPOEKTHOU U
COIIMAJILHOM ACATEIbHOCTH;
IIK 2.3. - OBJIAJIeHHME HaBbIKAMH Y4eOHO-

KOHTpOJII/IpOBaTB pacxon
ChIpbs, IIPOAYKINH,
pearcHToB,
KaTaJIn3aTopoOB,
TOIINIMBHO-
OHCPIrEeTUYCCKUX

pecypcoB

UCCIIEIOBATENBCKOM, IPOEKTHOU H
COLMAJILHOM JIeATEIILHOCTH;

- BI1aaACTh HaBBbIKaMH
CaMOCTOATCIIbHOTO IUIAHUPOBAHUA U
IMPOBCACHUA YYCHHUYCCKUX

OKCIICPUMCHTOB, COBCPHICHCTBOBATH
YMCHU Ha6HIO,I[aTL 3a Xo0aomM
rmpormnecca, CaMOCTOATCIIbHO
ITPOTrHO3UPOBATH €ro PpE3YyJIbTAaT,

CTPOCHUS; 3aKOH COXPaHEHUS
MacChl BEIIECTB;

- YMETh MPOBOJIUTH PEAKIIHH,
MOATBEPIK IAOIITUE
KaueCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTaHUUECKUX
BEIIECTB, PAaCIIO3HABATH
OTIBITHBIM ITyTEM HUOHBI,
MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHUICSCKUX
BEIIIECTB;

- YMETh XapaKTepU30BaTh
COCTaB, CTPOCHHUE,
(bU3HYECKUE M XUMUICCKHEC
CBOMCTBA TUITHYHBIX
MPEACTABUTENEH Pa3INYHBIX
KJIACCOB OPraHUYEeCKUX
BeIeCTB (METaH, JTaH,
STHJICH, TIPOTIMJICH, alleTHJICH,
OyraaueHn-1,3,
MeTunoyraaueH-1,3, 6eH3ou,
METaHOJI, OTaHOII,
STHJICHTJINKOJIb, TJIAIICPHH,
(dbeHo, aneTanbaerui,
MypaBbUHAs U YKCYCHAsI
KHCIIOTHI, TJTFOKO03a, Kpaxmall,
EJUTIOJI03a, aMUHOYKCYCHAs
KHCIIOTA), WILTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKTY
HUMH YpaBHEHUSIMHU
COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUi ¢
HCI0JIb30BaHUEM
CTPYKTYPHBIX (hOpMYII;

- coOmroaaTh npaBuiIa
9KOJIOTHYECKHU
11eJI€CO00Pa3HOTO MOBEACHUS
B OBITY U TPYAOBOH
eITEIbHOCTH B LIETIIX
COXpaHEHHUs CBOETO 370POBBS
U OKpYKaroIen mpupoaHOi
Cpebl, 0CO3HABATh
OITACHOCTh BO3JICHCTBUS Ha
JKUBBIE OPTaHU3MBbI
OTIPEIEIIEHHBIX
OpraHNYeCKUX BEIIECTB,
MMOHKMMas CMBICIT TTOKa3aTells
ITAK (mpenenbHO
JOTYCTUMOW KOHIIEHTpAIUN),
MOSICHATH Ha IpUMepax
CHocoObl YMEHBIIECHUS U
MPEIOTBPALCHUS X
BPEIHOTO BO3JICHCTBYS Ha




dopmynupoBarh  0000mEeHUS U
BBIBOIbI OTHOCHUTCIIBHO
JIOCTOBEPHOCTH pe3ybTaTOB
UCCIICIOBAHMUS, COCTaBJISATh
000CHOBaHHBII OTUeT 0

pojeTIaHHo# pabore;

OpraHu3M 4eJIOBEKa;
- YMETb PacKpbIBaTh CMBICII
nepuoandeckoro 3akona J1.1.
MenpeneeBa u
JEMOHCTPUPOBATH €T0
CUCTEMATU3UPYIOILYIO,
00BSACHUTENBHYIO U
IIPOrHOCTUYECKYIO (PYyHKUINU;
- YMETb XapaKTepu30BaTh
(onuceiBaTh) oOIIME
XUMHUYECKHE CBOMCTBA
HEOPraHUYECKUX BEILECTB
Pa3IMYHbIX KJIACCOB,
MOATBEPXK1aTh
CYLIECTBOBAaHUE
TEHETHYECKOM CBSI3U MEXY
HEOpraHM4eCKUuMU
BELIECTBAMH C ITIOMOUIBIO
ypaBHEHUH
COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUH;




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHON JUCHUTLIAHBI

2.1. O0bem 001eo0pa3oBaTeIbHOM AMCUMIIIMHBI M BUAbI Y4eOHOI padoThI

Bua yueOHo# paGoThl

O0beM yacoB

O6beM 00pazoBaTeNbHOM MPOTPAMMBbl JUCIUIIMHBI 144
B TOMYHCIIE:

TEOPETUUECKHE 3AHATHS 82

MIPaKTUYECKHUE 3aHATHS 52
ITpodeccrnonanbHO OPHEHTHPOBAHHOE COICPKAHUEC 60
B TOM YHCJIE:

TEOPETUUECKUAE 3AHATHS 34

MIPAKTUYECKHUE 3aHITH 26
Koncynprarmmn 2
[Ipomexxyrounass  arrectanuss B (opMe  HTOTOBOTO 8

tectupoBanus (1 cemectp)
Dk3ameHa (2 cemecTp)




2.2. TemaTu4ecKHuii MJIaH U coJiep:KaHUe TUCHUTLTUHBI

HaunmeHnoBanue pa3aeioB u Tem

Coneprxanue yueOHOTO MaTepuana (OCHOBHOE U MPO(ecCHOHAIBHO-
OPHUEHTUPOBAHHOE), JIA0OPATOPHBIC U MPAKTUYCCKUE 3aHATHUS

O0BeM
4acoB

dopmMupyemsle
oOuiue u
npodeccuoHallbHbIE
KOMIIETEHIINH

2

3

4

1 cemectp

Paznen 1. O01masi M HeopraHuyeckasi XuMHsl

8 (412)

Tema 1.1.
CtpoeHune aTOMOB XUMHUYECKUX

OPUCHTHPOBAHHOC COJACPKAHUEC:

Conep:xanue y4eGHOro MaTepuaJia/nmpodeccuoHaIbLHO-

10 (412)

JJIEMEHTOB U NpUpoJa XuMudeckor | CoBpeMeHHasi MOJIeNIb CTPOCHUS aTOMa. DJICKTPOHHAsI KOH(PHUTypaIlis aToMa.

CBs3H

Knaccupukarus XAMHUECKUX IIEMEHTOB (s-, P-, d-37eMenTsl). BaneHTHbIC
3EKTPOHBI. BalEHTHOCTE. DNEKTPOHHAS IPUPOJA XUMUYECKON CBSI3U.
DnexTpooTpuLaTenbHOCTh. KoBaneHTHas cBsI3b, €€ pa3HOBUAHOCTH U
MEXaHU3MBbl 00pa3oBaHus (0OMEHHBIN U TOHOPHO-aKUeNnTOpHBIH). MoHHas
CBs3b. MeTamuinueckas cBsA3b. BogopoaHas cBsi3b. MeXMOJIEKYIIIpHbBIE
B3auUMO/JIeHCTBUS. 30TOTIBI, OCHOBHOE U BO30YX/IEHHOE COCTOSIHUE aTOMa,
rUOpUIM3AIUsl AaTOMHBIX OpOUTANICH.

IIpakTnuyeckoe 3anaTue Ne 1

Pewenue npaxmuueckux 3a0anuil Ha cocmaeienue 31eKmpOoHHO-
epaguueckux popmyn snemenmos 1—4 nepuooos. Peuwienue 3a0anuti na
UCNONIL30BAHUE XUMUYECKOU CUMBOIUKU U HA38AHUL COCOUHEHUTL NO
HOMEHKILamype MeACOVHaApOOHO20 COI03d MeOPEemuiecKoll U NPUKIAOHOU
XUMUU U MPUBUATILHBIX HA36AHULL OJISL COCMABICHUSL XUMUYECKUX (POpMY.L
08YXAMOMHBIX COeOUHeHUL (OKCUO08, CYIbPUA08, 2UOpUd08 U m.n.) u Opyeux
Heop2aHu4ecKux cOeOUHeHUll OMOeIbHbIX KILACCOB.

OK 01
K 2.3

Tema 1.2.

[Tepunoaudeckuii 3aKOH 1 TaOIHIIA

. . MeHnaeneeBa

Conepxxanue yueOHOro MarepuaJa:

IIpakTuyeckoe 3ansTue Ne 2

Ilepuoanueckas cucrema xumudeckux anementoB /.M. Mennaeneena.
®usnueckuit cmeici [lepuoanueckoro 3akona JI.11. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX

OK 01
OK 02

15




MMM MPOCTHIX U CJIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM
XHMHUYECKOro aneMeHTa B [leproandeckoit cucteme. MUpPOBO33PEHUECKOE U
Hay4yHoe 3HaueHue [lepuonnueckoro 3akona /.M. MenneneeBa. [Iporao3sl
J.N. MenaeneeBa. OTKpBITHE HOBBIX XUMUYECKUX IJIEMEHTOB.

Pemnienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI Ha
XapaKTepHU3aIUI0 XUMHUECKUX FIEMEHTOB «Meramueckue /
HEMETaJUTMYECKUE CBOMCTBA, DJIEKTPOOTPUIIATEIIBHOCTD U CPOJICTBO K
AIEKTPOHY XMMHUYECKUX DJIEMEHTOB B COOTBETCTBUE C UX JIEKTPOHHBIM
CTPOCHHEM H TOJIOKEHUEM B MEPUOANUECKON CHCTEME XHUMHUYECKUX
anemenToB J[.M. Menneneena.

Pa3nen 2. Xumnueckue peakiuu

12 (4/4)

Tema 2.1.
THUIbl XUMUYECKUX pPEaKIHil

Conep:kanue y4e0HOro MaTepuaia/mpodeccuoHaIbLHO-
OPHEHTHPOBAHHOE COJEPKAHME:

8

Kiaccudukanus u THIIBI XUMUYECKUX PEAKIINI C Y4aCTHEM HEOPTaHUYECKUX
BenecTB. KonnuecTBeHHbIE OTHOIIEHUS B XUMUKU. OCHOBHEIE
KOJINYECTBEHHBIE 3aKOHBI B XUMHUU M PACUETHI 110 YPABHEHUSM XUMHUYECKUX
peaknuii. Monb Kak eAuHMIIA KOJIMYECTBA BelecTBa. MoJjispHas mMacca.
3aK0HBI COXPAaHEHHS MacChl U SHEPTUH. 3aKOH ABOTaapo. MossipHBIN 00beM
razoB. OTHOCHTENIbHAS TNIOTHOCTH Ta30B. Peakmun KoMIuiekcooOpa3oBaHus ¢
y4acTHEeM HEOPraHWYECKUX BEIIECTB (Ha MpUMepe THAPOKCOKOMIIIIEKCOB
IIMHKA ¥ QJTFOMUHUSA).

IIpakTuyeckas padora Ne3

Cocmasnenue ypagHeHull peakyuii COeOUHeHUsl, PA3IONCEHUS, 3aMeUeHUs,
0bMeHa. YpasHenus peakyuil 20peHusi, UOHHO20 0OMEHA, OKUCTIeHUsL-
soccmarnosnenus. Pacuem xonuuecmeenHbix Xapakmepucmuk UCXoOHbIX
gewecms u npooykmos peaxkyuu. Pacuem xonuvecmseennvlx xapaxmepucmur
NPOOYKMA peaxkuyuu COeOUHeHUs, eciu 00OHO U3 8euecms 0aHO 8 U30bImKe
u/unu cooepacum npumecu. Pacuem maccosoii unu 06vemmnoti 0onu 66ix00a
nPOOYKMA peaxyuu coeOUHeHUs Om meopemuyeckKu 803ModcHo2o0. Pacuem
00veMublx omHoueHull 2az08. Pacuem maccol (0o6vem, konuvecmeo
seujecmaa) npooyKkma peakyuu, eciu 00OHO U3 euecms 0aHo 8 eude
Pacmeopa ¢ onpeoeieHHol MAcco8oll 00ell pACMBOPEHHO20 8eUieCmEd.

IIpakTnueckas padora Ne4

OK 01
[IK 2.3
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Ypasuenus oxucienus-eoccmarnosnenus. Cmenens okucienus. Oxuciumens u
soccmanogumensv. OKUCITUMENbHO-80CCMAHOBUMENIbHbLE PEAKYUU 8 NPUPOIe,
NnPOU3B00CMBEHHBIX NPOYECCAX U HCUSHEOesTMeNbHOCU OP2AHUZMOE.
OkuciumenvHo-eoccmanosumenvhulil nomenyuan cpeovl. Cocmasnenue u
VPABHUBAHUE OKUCIUMETbHO-80CCIMAHOBUMENbHBIX PeAKYULL Memooom
2n1eKmpoHH020 banranca. Tunuunvle Heopeanuvyeckue OKUCIUmenu u
80CCMaHOBUmMenu. INeKmpoau3 pacmeopos U pacniagos Coiell.

Tema 2.2
DNEKTPOTUTHYECKAS JUCCOIHAITHIS
W MOHHBIA 0OMEH

Conep:xanue y4eGHOro MaTtepuaja/npogeccnoHaIbHO-
OpHEHTHPOBAHHOE COJeP:KAHHE:

4(41-)

Teopusi snexmporumuyueckol ouccoyuayuu. Peaxyuu uonHo2o obmena.
Cocmaenenue peaxyuti UOHHO20 OOMeHA Nymem COCMABNEeHUs UX NOJHLIX U
COKPAWeHHbIX UOHHBIX YpaeHeHuli. 1 uopoaus coneu. 3naueHue cuopoauza 8
ouonocuueckux  oomennvix  npoyeccax. Ilpumenenue  eudponuza 8
NPOMBIULTIEHHOCTU.

OK 01
K 2.3

Pa3nen 3. CtpoeHune U CBOMCTBA HEOPraHNYECKHUX BelleCTB

30 (12/4)

Tema 3.1.
Knaccudukanus, HoOMeHKIaTypa u
CTPOCHHE HEOPTaHMUECKHUX
BEIIECTB

Coaep:xanue y4eOHOro MaTepuaJa/mpogeccuoHAIbHO-
OPHEHTHPOBAHHOE COjlep:KaHNe:

8 (-/4)

IIpeamer HeopraHMYECKOM XMMUM. B3anMOCBSI3b HEOPraHMYECKUX BEISCTB.
Knaccudukanus Heopranmdeckux BemecTB. [IpocThie U CI0KHBIE BEIIECTBA.
OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHUIIBI, THUIPOKCHUIBI, KHCIIOTHI,
comm). HoMeHknatypa u Ha3BaHHE HEOPraHWYECKHUX BEIICCTB UCXOMS M3 UX
XUMHUYECKON (POPMYJIBI UM COCTABICHUE XMMHUYECKON (HOPMYIIbI UCXOI U3
Ha3BaHUs BEIIECTBA 110 MEXYHAPOIHON WJIM TPUBHAILHONW HOMEHKJIIATYPE.
MexMoleKynspHble  B3auMozeicTBus. Kpucrtamnoruaparel. ArperaTHbie
COCTOsIHMSI BemiecTBa. Kpucramamdyeckue u aMopdHBIE BeliecTBa. THIIBI
KPUCTAJUIMYECKUX  PEIICTOK (aToMHas, MOJICKYJIIpHAs, HOHHas,
MeTajuIndeckas). 3aBUCUMOCTh (DM3MYECKMX CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOW  pemieTkd.  [IpuuuHbl ~ MHOTOOOpa3usi  BEIICCTB.
CoBpeMEHHbIC MPEJCTABICHUSA O CTPOCHUM TBEPABIX, IKUIKUX U
ra3000pa3HbIX BEMECTB. JKUIKUE KPUCTAIIIBI.

4

IIpakTnueckoe 3ansaTue Ne 5
Pewenue 3a0au na pacuem maccosoti 00au (Maccyl) XUMULECKO20 INEMEHMA
(coedunenus) 8 moaexyne (cmecu). PeuweHue npaxmuieckux 3a0aHutl no

OK 01
OK 02
[IK 2.3.
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KAaccupurayul, HOMEHKIamype u XumMuieckum hopmynam Heopeanuieckux
gewecms paziudHbX Kidcco8 (HAa3vléamb U COCMABIAMb QOPMYIibl
XUMUYECKUX Beujecms, Onpeoensms NPUHAONEHCHOCHb K KIACCY).
Hcmoynuxku xumuueckou umgopmayuu (Hayynas u yueOHO-HAYUHAA
Jqumepamypa, cpeocmea maccosou uHgopmayuu, cemv Mnumepnem u
opyeue). Ilouck ungopmayuu no Ha386aHUAM, UOEHMUPDUKAMOPAM,
CMPYKMYPHOLIM POPMYIAM.

KoncyabTanumu

HpOMe)KyTO‘IHaﬂ arrecranmd B (l)opMe HTOr0OBOro TCCTUPOBAHUSA

2 cemecTp

112

Tema 3.2.
Du3nKo-xuMHUECKHUE CBOMCTBA
HEOpPraHWYECKUX BEIIECTB

Copnepixanue y4eOHoro Marepuaaa/mpogecCHOHAILHO-
OPHEHTHPOBAHHOE COJEeP:KAHME:

16(8/2)

Memannwt. Obwue huzuueckue u xumuueckue ceoticmea memannos. Cnocoowvl
noayuenus.  3HaueHue  Memanio8 U HeMemaulos 6  npupooe U
JHCU3HedessmeNbHOCmMU Yenogeka u opeanusmos. Kopposzusa memannos: 6uovl
KOppo3uu, cnocobbl 3aujumsl Memaios on KOppo3ulu.

4

Hememannwi. Obwue ¢usuueckue u xumuueckue ceouUcCmea HeMemauios.
Tunuunsie ceoticmea memannog I1Y-YII epynn. Knaccugpuxayus u
HOMeHKIamypa  coeouHeHnuli Hememannos. Kpyezoeopomwr  Ouocenmvix
9/1eMEHMO8 8 NPupooe.

XUMUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKHUX BEIECTB
(OKCHIOB, TUIPOKCHUIOB, KHCIOT, cOJIed U JAp.). 3aKOHOMEpPHOCTH B
U3MEHEHUU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHMM, BBICIIMX
OKCHUJIOB U TUJPOKCUJIOB.

IIpakTnuyeckoe 3aHsiTue Ne6

CocTaBiieHHe ypaBHEHUM XHUMHUYECKMX PEaKUMMl C y4acTHEeM IIPOCThIX U
CJIIOKHBIX HEOPraHWYECKHUX BEIIECTB: OKCHJIOB METAJJIOB, HEMETa/UIOB M
aM(OTEepHBIX  3JEMEHTOB, HEOPraHWYECKUX  KHCIOT, OCHOBAaHUU H
aM(bOTEepHBIX TUIPOKCHUIOB, HEOPTaHUUYECKUX COJICH, XapaKTEepPHU3YIOLIUX HUX
CBOICTBA.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI Ha CBOMCTBA
Y TIOJIyY€HHE HEOPTraHMYECKUX BEIIECTB.

OK 01
OK 02
[IK 2.3
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IIpakTuyeckoe 3ansaTue Ne 7

«Cesoticmea Memannos u HemMemaiiosy.

Hccnedosanue gusuueckux u Xumuyeckux c8OUCmME Memaio8 U HemMemaiios.
Pewenue sxcnepumenmanvuvix  3a0ay O COUCMBAM — XUMUYECKUM
CBOUCMBAM MEeMmAllos U HeMemanios, No PACNO3HABAHUIO U HOJYUEHUIO
COeOUHEHUL MemAalio8 U HEMEMAlnos.

Tema 3.3.
[Ipon3BOICTBO HEOPraHUYECKUX
BEIIECTB. 3HAUEHHUE U IPUMEHEHUE
B OBITY U Ha IPOU3BOJICTBE.

Conep:xanue y4eGHOro MaTepuaJia/nmpodeccuoHaIbLHO-
OpHEHTHPOBAHHOE COJeP:KAHHE:

6 (412)

Obwue npeocmasnenusi 0 NPOMBIUICHHBIX CHOCOOAX NOLYYeHUs.
XUMUYECKUX 8ewecms (Ha npumepe npou3zo0Cmed amMmuaxd, cepHoul
kucnomol). Yepnas u yeemnas memainnypeus. Ilpakmuueckoe npumeneHue
INEKMPOU3A O NOJYHEHUs WETOUHbIX, WeLl0YHO3eMeNbHbIX MEMANLo8 U
anomunus. Cmekno u CUUKamuas npomviuiienHocms. Ilpobaema omxo0os u
NnoOOUHBIX NPOOYKMOE.

4

IpakTHyeckoe 3ansaTue Ne 8

Pewenue npaxmuxko-opuenmupo8anHulX 3a0anuti O poIU HEOP2AHUYECKOU
XumMuu 8  pazeumuu  MeOUYUHbl, CO30AHUU HOBbIX Mamepuanos (8
cmpoumenscmee u Op. OMPACAAX HPOMBIULIEHHOCMU), HOBbIX UCMOYHUKOS
9Hepauu (anbmepHamueHvie UCMOYHUKU OHepeul) 6 peuleHuu npoonem
9KOJI02UHECKOLl, SHepeemu4eckoul U nuesol 0e30nacHoCmiu.

OK 01
OK 02
K 2.3

Pa3znen 4. CTpoeHne U CBOiCTBA OPraHNYeCKUX BellecTB

56
(14/4)

Tema 4.1.
Knaccudukanus, crpoenue u

Conep:xanue yueOHOoro MarepuaJa/mpogeccuoHaIbHO-
OPHEHTHPOBAHHOE CO/IePKAHME:

6 (-12)

OK 01
IIK 2.3
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HOMCHKIJIaTypa OpraHn4CCKux
BCIICCTB

[Ipenmer oprannueckor XumMun. B3auMoCBsI3b HEOPraHUYECKUX U
OPraHUYECKHUX BEIIECTB. XUMUUYECKOE CTPOCHHUE KaK NOPSAIOK COCAUHECHUS
aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJIEGHTHOCTH. OCHOBHBIE TIOJIOKEHUS
TEOPUH XUMHYECKOTO CTPOCHHS OPraHnYeCKuX coearnHeHnii A.M.
Bytneposa. YriepoaHsblil CKeJIET OPraHuyeCKOrl MOJIEKYJIbl. MoeKynsipHbIe
U CTPYKTYpPHBIC (pa3BEpHYTHIC, COKPAIICHHBIE) XUMHUYECKHUE (DOPMYIIBIL.
3aBUCHUMOCTDH CBOMCTB BEIIECTB OT XUMHYECKOTO CTPOEHUS MOJICKYJI.
N3omepust 1 u3oMepsbl (CTPYKTypHas, reoMeTpuueckast (IUC-TpaHC -
m3omepust). Kparnocts xummuaeckoit cBsizu. [loHaTre o GyHKITMOHATBHOM
rpynne. [TpuHIune knaccupukanuy OpraHuuecKuX CoOeIMHEHUH.
MexnyHapoHas HOMEHKIIATYpa U PUHIUIBI HOMEHKIIATYPbl OPraHUYeCKUX
COCIMHEHUM.

IIpakTuyeckoe 3anaTre Ne 9

Homenxnamypa  opeanuveckux — coeOuHeHuti  OMOENbHbIX  KIACCO8
(HacvluyeHnble, HeHACLIUWEHHbIEe U apoMamuyecKue y21e6000poobl, CNUpmol,
¢henonvl, anvoecudvl, Kemowuwvl, Kapbonosvle xKuciomsl u op.) Cocmasienue
NOJHBIX U COKPAUJEHHLIX CMPYKMYPHLIX (QOpMYN Op2aHUu4eckux eeuecmsa
OMOENbHLIX  KIACCO8, UCHONb3YA UX HA36AHUA NO  CUCMEMAMUYecKou
Homenknamype. Pacuemul npocmetiweis popmynvl opeaHudeckol MoaeKyvl,
UCX00351 U3 INEeMEeHMHO20 cocmasa (8 %o).

Tema 4.2
CBolicTBa OpraHMYECKUX
COEJIMHEHU I

Conep:xanue yueOHOoro MarepuaJa/nmpogeccuoHaIbHO-
OPHEHTHPOBAHHOE CO/IePKAHME:

40 (10/-)

OU3NKO-XUMHUYECKUE CBOMCTBA OPraHUYEeCKHX COEIWHEHUN OTIENIbHBIX
KJaccoB (0COOEHHOCTH KiIacCU(UKALUU U HOMEHKJIATYpbl BHYTPH KJlacca;
FOMOJIOTHUECKUHN psia U obmas dhopmyna; nzomepus; Gpusndeckue CBONUCTBA;
XMMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYy4eHHUs):

6

—npeodeinbhble Yeneso0opoovl. lopenue memana Kkak O00UH U3 OCHOBHLIX
UCMOYHUKO8 menia 6 npomvluiiennocmu u ovimy. Ceoticmea npupooHbix
Y271e6000p0008, HAXOHCOeHUe 8 NPUPooe U NpUMEHeHUe ANKAHO8,

—HenpeoenbHble U apomamuyecKue y2neso0opoouvl. llonumepuzayus smuiena
KaK OCHOBHOE HanpasieHue e20 UCNnoab3oeanus. lopenue ayemunena xax
UCTNOYHUK 8bICOKOMEMNEPAMYPHO20 NAAMEHU O C8APKU U PEe3KU MEeMmAllos,;

—KHUCJIOPOJICO/IEp KaIllie COeMHEHMs (CIIUPThI U MpOCThie 3PUpHI, (EHOJIBI,

OK 01
OK 02
IIK 2.3
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QIBJETUABl W KETOHBI, KapOOHOBBIE KHCIOTBI M HX IPOU3BOJIHEIC).
[IpakTuyeckoe  NPUMEHEHHWE  STWICHTJHUKOJS,  TJIMIepuHa,  (eHoa.
[Ipumenenne ¢Gopmanpaeryuia, ameTanbIeruaa, YKCYCHOM KHCIOThL Mpuia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIKE CBOWCTBA MBLJIA;

—a30TCOJIEPIKAIINE COCTMHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).

Krnaccudukarus 1 0cOOCHHOCTH OPraHUYEeCKHUX peakiuii. PeakmoHHbIe
neHTpsl. Pagukainsl. [lepBoHadagpHbIe IOHATHS O TUIIAX U MEXaHU3MaxX
OPraHUYECKUX PEAKIUH.

IIpakTuyeckoe 3ansTue Ne 10

Pemrenne nenodexk nmpeBpalleHUii Ha TEHETUYECKYIO CBA3b MEXKIY KIIACCaMH
OPraHWYEeCKUX COEAVNHEHUM C COCTaBJIICHHEM HA3BAHMM OPraHUYECKUX
COCIMHEHUN 10 TPUBHAIBHOW WJIA MEXIYHAPOJHOW CHUCTEMAaTHYECKON
HOMEHKJIaType. PelreHne pacueTHbIX 3a/1ad IO YPaBHEHUSIM pPEakUui ¢
y4aCTHEM OPraHUYECKUX BEIIECTB.

IIpakTnyeckoe 3ansaTue Ne 11

«[TonyyeHnue 3THIIEHA U U3YYEHHUE €TO CBOMCTBY.

[Tony4yenue sTHIeHA U3 3TaHOJA B TAOOPATOPUU U U3yUEHHUE €r0 (PU3UIECKUX
M XUMHUYECKUX CBOMCTB.

CocTraBiieHHE peaKIuid MPUCOSTUHCHUS U OKUCICHUS Ha MPHUMEpPE STHIICHA.
Pemienne pacdeTHBIX 3aad € MCHOJB30BaHUEM IUIOTHOCTH Ta30B IIO

BOJIOPOJTY U BO3IIYXY.

Tema 4.3.
Oprannyeckue BEIecTBa B

KHU3HCACATCIIBHOCTH YCJIOBCKA.

HpOI/I3BOI[CTBO U IPUMCHCHUC
OPraHn4YCCKuX BCUICCTB B
IIpOU3BOACTBEC

Conep:xanue yueOHOoro MarepuaJa/mpogeccuoHaIbHO-
OPHEHTHPOBAHHOE CO/IePKAHME:

10 (4/2)

buoopranmnueckue coenunenus. [Ilpumenenue u 6uoiaoruueckas poib
yriaeBo10B. OKUCIIEHUE YIIIEBOI0B — UCTOYHUK YHEPTHH KUBBIX OPraHU3MOB.
Ob6nacTtu npuMeHeHus: aMMHOKHUCIOT. [IpeBparienrs 6enKkoB MUK B
opranu3me. buonorunueckue pynkiuu 6enkoB. buonornueckue GyHKIHH
XKUpoB. PoJib oprannyueckoil XUMuM B pelIeHnH MpooiieM MUIIeBOH
6e3omacHocT. HykiieMHOBBIE KUCIIOTHI: COCTaB U cTpoeHue. CTpoeHue
HykieoTunoB. Coctas HykinenHoBbix kucnot (JIHK, PHK). Pomib
HYKJIEMHOBBIX KHCIIOT B KH3HEIEATEIbHOCTH OPraHU3MOB.

4

Hp0u36000meo OpPSAHUYECKUX eeuiecme. np0u36000m60 memaHoa,

OK 01
OK 02
IIK 2.3
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nepepabomra Hegpmu. Ilonusmunen Kax KPYRHOMOHHANICHBIL NPOOYKM
xumuyeckozo npoussoocmaa. llpumenenue smunena. llpouzsoocmeo u
npuMeHenue Kayuyka u pe3unsl.

Cunmemuueckue u UCKYCCMBEHHbIE B0JIOKHA, UX CMPOEHUE, C8OLCEA.
Ipakmuuecxoe ucnonvzosanue 8oaoxon. Cunmemuueckue nieHKU.: U30AaYyusl
0J151 NPOB0008, MeMOPaHbL OJisl ONPECHEHUS. B00bL, 3AUUNHbBLE NIICHKU OJIs1
asmomodunel, niacmeipu, xupypeuiecxkue nogsazxku. Hoevle mexnonozuu
OanbHeuuLe20 co8epULeHCMB08AaAHUsL NOJUMEPHBIX MAMEPUATIO8.

Ponb opeanuueckoil xumuu 6 pewienuu npoodiem sHepeemuieckoil
bezonacnocmu, 8 pazeumuu MeOUyursl, CO30AHUU HOBbIX MAMEPUATLO8, HOBLIX
UCTNOYHUKO8 dHep2uU (ANbMepPHAMUBHbLE UCTOYHUKU IHEPIUlL).

IIpakTuyeckoe 3ansaTue Ne 12

Pewenue npakmuxo-opuenmupo8anHulx 3a0aHULl N0 COCMABLEHUIO
XUMUHECKUX PeaKyull, OMpaicaroujux XUmuyeckyo akmueHoCms
Op2aHUYeCKUX COCOUHEHUL 8 PA3TUYHBIX Cpedax (NPUpPOOHbIX, OUOIOCULECKUX,
MEeXHO2EHHDIX).

Pa3znen 5. Kunernueckue 3aKOHOMEPHOCTH NPOTEKAHUSA XMMUYECKHUX
peakuuii

10 (

Tema 5.1.
Kunernveckue 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKITUI

Conep:xanue yueOHOoro MarepuaJa/mpogeccuoHaIbHO-
OPHEHTHPOBAHHOE CO/IePKAHME:

4 (-12)

Xumudeckue peaknuu. Kimaccupukamus XUMHYECKHX PEaKIMi: I10
(azoBoMy cocTaBy (FOMOTEHHBIE W I€TEPOTE€HHBIC), IO UCTIOIb30BAHHUIO
KaTanu3aropa (KaTaIuTHYSCKUE U HeKaTanuTudeckue). CKOpOCTh peakiiyH,
€€ 3aBUCUMOCTH OT Pa3IuYHBIX (PaKTOPOB: IPUPOIbI PEATrMPYIOITUX BEIIECTB,
KOHIICHTPALUK PEarupyrolIux BEIIeCTB, TeMIepaTypsl (ipaBuiio BanT-
T'odda), mronaan peakiMOHHON MOBEPXHOCTH, HAIMYUS KaTanu3aTopa. Pois
KaTaJu3aTOPOB B MMPUPOJAE U IPOMBIIIJICHHOM IIPOU3BOACTBE. DHEPT U
aKTUBAIMU. AKTUBUPOBAHHBINA KoMILiekc. KaTanuzaTopsl u kaTanu3. PoJb
KaTaJM3aTOPOB B IIPUPO/IE U IPOMBIIIICHHOM ITPOU3BOJICTBE.

IIpakTuyeckoe 3ansaTue Ne 13

HM3yuenue 3asucumocmu cKopocmu XUMUYECKOU pearyuu Om
KOHYeHmpayuu peazupyiowjux eeujecme u memnepamypul. Jlabopamopras
paboma Ha 6b100p:

OK 01
OK 02
IIK 2.3
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1. Jlabopamopnas paboma « Onpedenenue 3a8UcCUMOCmu CKOPOCMU peaxyuu
om KOHYenmpayuu peaupylowux eewjecmay. Hccredosanue 3asucumocmu
ckopocmu peakyuu om KouyeHmpayuu. Onpeoenenue KOHCMAaHMbl
CKOpOCMU peakyuu epaghuueckum memooom.

2. JlabopamopHnas paboma «Onpedenenue 3a8UcumMocmu CKOpOCMU peaKyuu
om memnepamypuly. Mccaeoosanue 3a8UCUMOCmuy CKOpOCMU peakyuu om
memnepamypul. Pacuem snepeuu akmueayuu peakyuu.

Pewenue npakmurxo-opueHmuposanHvlx 3a0aHUll Ha AHAIU3 PAKMopos,
BIUAIOWUX HA UBMEHEHUe CKOPOCMU XUMUYECKOU PeaKyui.

Tema 5.2.
TepMoauHaMu4yecKkne
3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX peakuuid. PaBHOBecue
XUMHAYECKUX PEeaKIHil

Conep:xanue y4eGHOro MaTepuaJia/nmpodeccuoHaIbLHO-

OPMEHTHPOBAHHOE COIepIKAHUE: 8 (-/6)
Knaccudukanus XUMHUECKMX  peakiuil: 1o  TemoBoMmy  dddexry
(3K30TEpMUYECKHE, 3HIOTEPMHUYECKHE), MO o0OpaTUMOCTH (0OpaTuMble H 2
HeoOpaTumbIe). TemnoBsie s hexTs XUMHYECKUX peaKuui.
Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTb peakuui. XuMHUYECKoe
paBHOBECHME U €ro CMEIIEHHE TO0Jl JCHCTBHEM pa3iIMyYHBIX (HaKTOpOB
(KOHIIEHTpaIsl  peareHToB WM  MPOJIYKTOB  peakluu, JaBJICHUE,
TeMIeparypa) TUISt CO3/1aHHS ONTUMAJBHBIX YCJIOBUN NPOTEKaAHUS
XMUMHUYECKUX MPOIECCOB.

[Torstue 00 sSHTampnuu W SHTponuu. DHeprus ['mobOca. 3akon I'ecca m
cnencTBusi U3 Hero. Ponb cMelleHust paBHOBECHS B TEXHOJOTHYECKHX
nporeccax.

IIpakTnueckoe 3anaTue Ne 14

Ipunyun Jle lllamenve. Bausnue paznuunvix hakmopos Ha usmeneHue 2

PasHoBecUsi XUMUYECKUX pearkyuil. 3aKkoH 0eicmsylouux Macc U KOHCMAanma
Xumuyecko2o pasnosecusi. Pacuemwi pasnosecnvlx Konyenmpayutl
peazupyrowux eeujecms u npooykmos peakyutl. Pacuemot mennosozo
aghpexma peaxyuu.

Pewenue npakmuxo-opueHmuposanHvlx 3a0aHutl Ha NPUMeHeHue NPUHYUNA
Jle-1llamenve 015 Haxodicoenuss HanPasIeHUs: CMEWEHUS. PAGHOBECUSL
XUMUHECKOU peakyuu U aHAIU3 Gakmopos, 6Iusiouux Ha cCMeueHue
XUMUHECKO20 PABHOBECUSI.

IIpakTnueckoe 3ansTue Ne 15

OK 01
OK 02
K 2.3
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Jlabopamopnas paboma «H3yuenue 6aUAHUSA PATUYHLIX (HAKMOPO8 HA 2
cMelwjenue Xumuyecko2o pasHosecusny. Hccaedoseanue 6nusHus u3MeHeHus
KOHYEeHmpayuu eewecms, peaxyuu cpeobl U memnepamypbl Ha cMeujenue
Xumuyeckozco pasnosecus. CpagneHue NONYYEHHBIX  pPe3VIbmamos ¢
meopemuyecKu npo2Ho3upyemvimMu Ha ocnose npunyuna Jle - [llamenve.
Pa3nen 6. /lucnepcHblie CHCTEMBI 8 (-/4)
Tema 6.1. Conep:xanue y4eOHOoro Marepuajia/npodeccuoHanbuo- | 4(-/2)
JlucriepcHble CUCTEMBI U (PAKTOPBI | OPHEHTHPOBAHHOE COJ/IEPKAHNE: OK 01
HX YCTOMYMBOCTH Hucnepcusie cuctembl. Kosmouanesie cuctembl. HCTHHHBIE PacTBOPHIL. OK 02
PactBopenne kak (¢usnko-xumuueckuii mpouecc. PactBopbl. CriocoOsl 2 OK 07
MPUTOTOBIIEHUST PacTBOPOB. PacTBopuMocTh. MaccoBast 10151 pacCTBOPEHHOTO IK 2.3
BelecTBa. [IpeaensHO MOMyCTUMbBIE KOHIICHTPAIMM W WX HCIIOJIb30BAHHE B
OIICHKE DKOJIOTHUECKON OE30MaCHOCTH.
Knaccugukamus aucnepcHsIx cucteM 1o coctaBy. CTpoeHne W (akTopsbl
YCTOWYMBOCTH JHUCIIEPCHBIX CHCTeM. Pacro3HaBaHWEe MCTHHHBIX PAacTBOPOB,
KOJUIOUJHBIX PAacTBOPOB M TPyOOHCIIEpCHBIX cucTeM. CTpOeHHE MHIICIUTBL.
PaccenBaHme cBeTa MpH MPOXOXKICHHH CBETOBOTO ITydKa 4epe3 ONTHYECKU
HeoHOpoAHYIO cpeny (dddexrta Tunmans).
IIpakTnyeckoe 3ansitue Ne 16
Pewenue 3a0au na npuzomosnenue pacmeopos. 2
Pewenue npaxmuxo-opueHmupo8anHulX pacuemHulx 3a0aHuil Ha
OucnepcHule cucmembl, UCNOIb3YeMble 8 ObIMOBOU U NPOUIBOOCMBEHHOU
O0esmenbHOCU YelloeKd, C NO3UYULL IKOJI02UYecKoU Oe30nacHocmu
NOCIe0CMBULL U 2DAMOMHBIX peuleHUull npobiem, C8A3aHHbIX C XUMUeLl.
Tema 6.2. Conepxanue yueOHOro MaTepuaJia/mpodeccuoHaIbLHO-
HccnenoBanue CBOWCTB OPHEHTHPOBAHHOE COAEP/KAHME: 4 (-/2) OK 01
JUCHEPCHBIX CHCTEM IS HX IpakTuueckoe 3ansaTue Ne 17 OK 02
UJeHTU(DUKAITIN «IIpucomoenenue pacmeopoy. 2 IIK 2.3

Ilpuecomosnenue pacmeopos 3a0anHoOU (MOJAPHOU) KOHYeHmpayuu (¢
NPAKMUKO-OPUEHMUPOBAHHBIMU BONPOCAMU), ONnpedesieHue cpedbl GOOHbIX
Pacmeopos.

IIpakTHuyeckoe 3ansitue Ne 18
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«HccnenoBanne AUCTIEPCHBIX CUCTEM.

[IpuroToBnenue U M3ydeHUE CBOMCTB JUCIEPCHBIX CUCTEM Pa3HBIX BUJOB:
CYCIEH3MM, 5MYJIbCHH, KOJUIOMJHOrO pacTtBopa. C(CpaBHEHHE CBOWCTB
UCTUHHBIX M KOJUIOMJHBIX pPAacTBOPOB, BBISIBJICHHE OCHOBHBIX pa3iIHuuil
MEX1y HUM.

Pazgen 7. KauecTBeHHbIe peakuuu o0HApPYKeHHe HEOPTAaHMYECKHUX U
OpPraHu4ecKuX BelecTB

Tema 7.1.
OO6HapyxeHue HeOPraHUUECKHX
KaTHOHOB M aHUOHOB

Conepxxanue yueOHOro Marepuaja

IMpakTuyeckoe 3anaTue Ne 19

KauecTBeHHBIE XMMHUECKHE PEAKIINH, XapaKTePHbIE U1 OOHAPYKEHUS
HEOPraHMYECKUX BeIlecTB (KaTHOHOB U aHMOHOB). CocTaBlIeHHE ypaBHEHUI
peakuii oOHapy)eHus kaTuoHoB [-VI rpynn u aHMOHOB, B T.4. B
MOJIEKYJISIPHON ¥ MIOHHOU (popmax.

Peakuun o6Hapy» eHUsI HEOPTraHWYECKUX BEIIECTB B pealibHbIX 00BEKTaX
OKpYKalolle Cpeibl.

IIpakTnueckoe 3anarue Ne 20

O6nHapyxeHue HeopraHudeckux BemecTB (karnoHoB [-VI rpynm wmm
AQHUOHOB) C WHCIIOJB30BAHMEM KAueCTBCHHBIX AHAIMTUYECKUX PEaKIIHil.
JlabopaTopHasi pabota Ha BHIOOD:

1. JJabopaTopras pabota «AHATUTHUYECKUE peakuu KaTHoHOB I—VI rpymmy.
[IpoBeneHne KayeCTBEHHBIX PEaKIHU, HWCIOJIB3YeMbBIX IJIsi OOHApYKCHHS
KaTHOHOB | rTpymmbl (Kamusi, HATpus, MarHus, amMmMoHus), Il rpymmel Ha
npumepe Oapus, Il rpynmel — cBunna, IV rpynmer — anromunus, V rpynmsl
—xene3a (II u III), VI rpynner — Hukens. Onucanne HaOII01aeMbIX SBICHUN
U COCTABJICHUE XUMHYCCKUX PEAKIIUMN.

2. JlabopaTopHas paboTa «AHAIUTHYECKHE peakuuu aHUOHOB».IIpoBenacHue
KaUeCTBCHHBIX pEaKIMi, HWCIOJIb3YEMbIX JIJII OOHApY)KCHHS aHHOHOB:
kapOoHata, ¢ocdara, cyabdara, cyabduma, HUTpaTa, XJIopHaa € Ap.
Onucanne HaOII0aEMBbIX SBJICHHH M COCTABIICHUE XUMUYCCKUX PEAKIIH.

OK 01
OK 02.

Tema 7.2.
OO6Hapyx)eHHe OPraHuYeCcKuX
BEIIECTB OTAEILHBIX KJIACCOB C

Conepxanue y4eOHOro Marepuasia

OK 01
OK 02
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HCIOJIb30BAHUEM Ka4€CTBEHHBIX
peakuui

IpakTHyeckoe 3ansaTHe Ne 21

KadecTBeHHBIC XUMUUECKUE PEAKINH, XapaKTEPHBIE TSI 0OHAPYKEHUS
OTJIENIbHBIX KJIACCOB OPraHUYECKUX COCTUHEHUN: (P)EHOIIOB, aJIbICTHIIOB,
Kpaxmalia, YKCyCHOUM KHCIIOTBI, aMUHOKHUCIIOT U JIp.

Jlenatypanus O€JIKOB IPU HarPEBaHHH, [IBETHBIC PEAKIIUU OCIIKOB.
CocraBneHne Ka4eCTBEHHBIX PEAKIUN OOHAPYKEHHUS OPTaHUIECKUX
COCJIMHEHUH OT/ENBHBIX KIIACCOB.

IIpakTHyeckoe 3ansaTHE No 22

OO6HapyxeHue OpraHMyecKux COeAMHEHNHN OTEIbHBIX KJIACCOB.
JlabopaTopHast pabota Ha BEIOOD:

1. JJaGoparopnas padota «KauecTBeHHBIE peaklMK Ha OTJEIbHBIEC KIacChl
OpPraHUYeCKUX BEUIECTBY.

[IpoBeneHre Ka4eCTBEHHBIX PEaKIUii, HCIIOIh3yEMBIX TSI OOHAPYKEHUS
OpPraHUYeCKUX BEIIECTB PA3JIMYHBIX KJIACCOB: (DEHOJIOB, aJIbJCTH/IOB,
Kpaxmalia, YKCyCHOHM KHCIIOThI, aMHHOKHUCIIOT, OeIKOB 1 Ap. Onucanue
HaOJTI0TaeMBIX SIBIICHUI U COCTABJIICHUE XUMUYECKIX PEAKIII H/UITH CXEM.
2. JTaboparopnas padota «KaduecTBeHHBIN aHAIN3 OPTaHUIECKUX
coeMHeHu! Mo (GyHKIHOHAILHBIM Tpymnam». [IpoBeaeHne kauecTBEHHBIX
peakiuuii, UCHOJIb3yEeMbIX Ul paclo3HaBaHUs OPraHUYECKHUX BEIIECTB
OTJIETBbHBIX KJIACCOB MO (YYHKIIMOHAJIBLHBIM IPYIIIaM: Ha IpUMepe
AMUHOKHCIIOT U KAPOOHOBBIX KUCIIOT, CIIUPTOB U ()EHOJIOB, albIAECTUIIOB U
KeTOHOB. Ornucanue HaOII01aeMbIX SIBICHUI U COCTABIIEHUE XUMUYECKUX
peaKiuil u/uian CXeM.

Pa3znen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM /1eITEJIbHOCTH YeJIOBEKA

2 (-12)

Tema 8.1.
XuMmus B ObITY U
NPOM3BOACTBCHHON JEATEIHHOCTU

Conep:xanue yuyeOHOro Mmatepuasa/nmpodeccuoHaIbLHO-
OPUEHTHPOBAHHOE CO/IeP:KAHME:

2 (-12)

OK 01
OK 02
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YCJI0BCKa

IIpakTnuyeckoe 3ansiTue Ne 23

Dronoeuueckas 6e30nacHoCms NOC1eOCMeEull ObIMoBOU U NPOU3800CMEEHHOLL
OesimenbHOCU Yelo8eKd, C8A3AHHAs ¢ NepepabomKoll geuecms, NOUCK U
AHAU3 XUMUYECKOU UHMOPMAYyUU U3 PA3TUYHBIX UCHOYHUKOS (HAYYHAS U
VUeOHO-HAYYHAS TUmepamypd, cpeocmea Maccogol uHgopmayuu, cemo
Hnmepnem u opyeue).

Keiticol (¢ yuemom Oyoywetl npogheccuonanbHotl OessmeibHOCmu) Ha AHAIU3
uHghopmayuu 0 nPoU3BOOCMEEHHOU 0eSIMENIbHOCIU Yel08€eKd, C8SA3AHHOLL C
nepepabomxoll u NOIyYeHUeM 8eecms, d MmakKice ¢ IKOJI02U4eCKoll
beszonacHocmvio.

3awguma keiica: [Ipedcmasnenue pe3yibmamos peueHus Kecos
(6bicmyniienue ¢ npezenmayueti)

OK 04
OK 07
IIK 2.3

IIpomexyTouHas arrecTauus B gopme IK3aMeHa

Bcero

144
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBILIEOBPA30BATEJILHOM
JUCHUILINHDBI

3.1. MarepuajbHO-TeXHUYECKOe o0ecrieueHHe peaan3anum padoyeil mporpaMmbl

Peanuzanus paboyeii mporpaMmbl IUCIHUILIMHBI 0OecrieueHa HaJTMuueM 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 ISl KOHTPOJBHBIX paboT, IUIS pa3HBIX BUIOB
OIICHOYHBIX CPEJICTB, Aud3adera u ap.);

- TEXHUYECKHE CpeICTBAa O0Oy4eHHs (TMEePCOHATbHBIM KOMIBIOTEP; MYJIbTUMEIUNHBIN
MIPOEKTOP; MHTEPAKTUBHAS JIOCKA, BHIXOJI B JIOKAJIEHYIO CETh);

- TporpaMmHoe oOecreueHue: JMIEH3HOHHOE MPOTrpaMMHOE obecreueHrue oOmero u
crienpasibHOTOo HasHaueHus: Microsoft Windows, Microsoft Office Professional Plus, Zoom
(6ecrmaTHas Bepcusi) — cBOOOIHO-pacnpocTpansemoe [10.

3.2. HadopmanuonHoe obecneyeHre peaan3anuu padoye nporpaMMmsl

Jlnst peanuzanuu mporpaMMbl 0011e00pa3oBaTeIbHON AUCITUIUIMHBI OUOTHOTEUHBIN (HOH.T
MMeEeT TeYaTHbIe, AIEKTPOHHbIE 00pa3oBaTeIbHble U HUHPOPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHBIE HCTOYHUKH

1. la6puensu, O. C. Xumus: 10-i kmacc: 6a3oBbrii ypoBeHb : yueOnmk / O. C.
IMa6puensu, U. I'. Octpoymos, C. A. CnagkoB. — 5-e u3j., ctep. — Mocksa : [Ipocsemenue, 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. — Tekcrt : amekTpoHHbIN // JlaHb : 3JIEKTPOHHO-

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

3.1.1 JlomojiHUTeIbHbI€ HCTOYHUKH

3. Pymutuc, TI'.E. Xwumusa. bazoBeiii ypoBeHb. 11 Kmacc: yueOHUK  JIs
oOpasoBatenbublx  opranm3anui / I'.E. Pymutuc, ®.I'.®enpaman. — 6-¢ uzmanue. — Mockaa:
[Ipoceemenue, 2019.- 224 c.: u.wi. — ISBN 978-5-09-071856-1. — Tekct: HEmocpeACTBEHHBIH.

4, Xumus. 11 xmacc: 6a3zoBelii ypoBeHb: yueOHuk / B.B. Epemun, H.E.Ky3bpmenko,
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: HemoCpeICTBEHHBIM.

3.2.4. UudopmanuoHHbIe pecypchl

WuTepuer-pecypcbl www.chem.msu.su (DaekTpoHHas OUOIMOTEKa MO0 XUMUH).
www.enauki.ru (MHTepHET-U3aHue sl yuuTelnei « ECTeCTBEHHbIC HAyKn»).

www. lseptember.ru (MmeTonuueckas razera «IlepBoe ceHTAOps»).

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

www.hij.ru (xypHan «XuMHS U )KU3HBY).

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

http://himege.ru/teoriya-ege-himiya/ XUMUS «[loaroroBka K EI'D
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHON JUCIHUATLIAHBI

KoHTpons M OIIEHKAa pAacKpBIBAIOTCS 4Yepe3 AUCLUILIMHAPHBIE PE3YylbTaThbl, YCBOCHHBIE
3HAaHUS U MPHOOPETEHHBIE OOYUYAIOIMIMMHUCS YMEHHUs, HallpaBJICHHbIE HA (OPMHUPOBAHUE OOIIMUX U

podecCHOHATBHBIX KOMITCTEHITHHA

Pesynbrarel 00ydeHus

Tlokazarenu olleHKHA

Tun oneHOYHBIX
MEpPONPUITUI

- 3HaTh OCHOBOTIOJIAT AFOIIHE
MOHATHUS (XMMUYECKUI 2JICMECHT,
aTOM, U30TOII, AIEKTPOHHAS
oboJjiouka aroma, s-, p-, d-
AJNIEKTPOHHBIE OPOUTATIH AaTOMOB,
MOJIEKYJIa, BAJIGHTHOCTb,
ANEKTPOOTPUIIATETHHOCTD,
XUMUYECKasl CBSI3b, CTPYKTYpHas
dhopmyna (pa3BepHyTas U
COKpaIieHHas ), MOJIb, MOJISIpHAs
Macca, MOJISIPHBII 00beM,
ANEKTPOOTPHUIIATETHHOCTD,
CTETICHb OKHUCIICHUS, XUMHUYeCcKast
CBs3b (KOBaJICHTHAs, MOHHAS,
MeTaJuTh4ecKasi, BOJAOPO/IHAS ),
KPUCTAJUTMYECKas PEIIeTKa, THUIIBI
XUMUYECKUX PEaAKIUi, pacTBOP,
ANEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAS
JIUCCOLMAINS, OKHUCITUTEb,
BOCCTaHOBHTEJIb, CKOPOCTh
XUMHUYECKOHN PEaKInu,
XUMHUYECKOE PaBHOBECHE,
YTJICPOIHBIN CKEJIeT,
(hyHKIIMOHATBHAS TPYIITIA,
paauKai, H30Mepusi, H30MephI,
TOMOJIOTUYECKHH PsiJI, TOMOJIOTH,
yTIAEBOJOPOIbI, KUCIOPO U
a30TCOJepIKaIINe COCTUHCHHUSI,
MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYIISIPHBIE
COCTMHCHUS );

- 3HaTh TEOPHH H 3aKOHBI (TCOPHS
CTPOEHHMS OPraHMYECKUX BEIIECTB
A.M. byrneposa, Teopust
ANEKTPOJIUTUYECKON
JUCCOIMAIINHY, IEPUOTUYECKUI
3akoH /.M. MennaeneeBa, 3aKoH
COXpaHEHUsI MACChl BELIECTB,
3aKOH COXpaHEHUs U
MpEeBpAIICHUs PHEPTUU TTPU
XUMHYECKUX PEaAKIIHSIX),

- 3HaTh 3aKOHOMEPHOCTH,
CUMBOJIMYCCKHH A3BIK XMMUH,

- 3HAET OCHOBOIIOJIAralOIINE MOHATHS
(XUMHYECKUH DIIEMEHT, aTOM,
M30TOTI, DJIEKTPOHHAsE 000JI0UKa
aToMma, s-, P-, d-aeKTpoHHbBIE
opOuTamu aTOMOB, MOJIEKYJIa,
BaJICHTHOCTH,
3IEKTPOOTPHUIIATETHLHOCTD,
XUMUYECKas CBSI3b, CTPYKTypHas
dbopmyna (pa3BepHyTas u
COKpaIieHHas ), MOJIb, MOJISIpHAs
Macca, MOJISIpHBINA 00beM,
AIEKTPOOTPHUIIATETLHOCTD, CTETICHb
OKHCIICHUS, XUMUYECKasl CBSI3b
(KoBasieHTHas, MOHHAs,
MeTaJlJIN4ecKasi, BOJOPO/IHAs),
KpUCTAJUTMUECKasl pelieTka, THUIIbI
XUMHUYECKUX PeaKIii, pacTBop,
ANEKTPOJIUTHI, HEANEKTPOJIUTHL,
ANEKTPOIUTUYECKAS AUCCOIHALIHS,
OKHUCJIUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XUMUYECKOW peaKIiu,
XMMHYECKOE paBHOBECHE,
yIJIEpOAHBIN CKENeT,
dbyHKIMOHAIBHAS TPYIIA, PaIUKal,
U30MEpHUs, U30MEPHI,
TOMOJIOTHUECKUHN Psijl, TOMOJIOTH,
YIIEBOJAOPOIbI, KUCIOPO U
a30TCOJIEpIKaIIie COeTMHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BELICOKOMOJIEKYIISIPHBIE
COCIMHECHUS);

- 3HAeT TEOPUU U 3aKOHBI (Teopus
CTPOEHUS OPTaHUYECKHX BEIIECTB
A.M. byrneposa, Teopus
3IEKTPOJIUTUUECKOU TUCCOIMAIUH,
nepuoanueckui 3akon [I.1.
MeHeneeBa, 3aKOH COXpaHEHUS
Macchl BEUIECTB, 3aKOH COXPAaHEHUS
U TIPEBpAICHUS SHEPTUH MIPU
XUMHYECKUX PEaKIHsIX),

- 3HAeT 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHH,
MHUPOBO33PEHUYECKHE 3HAHUS,
JeXKalire B OCHOBE MOHUMAaHHUS

JI3 Ne 3,4 3agaum Ha
COCTaBJICHUE YPaBHEHUU
peakuui: — COETUHEHMUS,
3aMEIEHUs], PA3JIOKEHNUS,
obMeHa U peakuui ¢
y4yacTUeM KOMIUIEKCHBIX
coelMHEeHUH (Ha mpumepe

TUAPOKCOKOMILIIEKCOB
AITIOMHUHUS U IUHKA);

- OKHUCJIUTENBHO-
BOCCTaHOBUTEJIbHBIX
peakuuii c

WCIOJIb30BAHUEM METO]1a
AJIEKTPOHHOTO OajaHca;

- c y4acTHEM
KOMILJIEKCHBIX
coeMHEHUH (Ha TIpUMepe
TUAPOKCOKOMILIEKCOB
[IMHKA ¥ aTIOMUHUSA).

2. 1I3 Ne 4,5 3agaum Ha
pacueT KOJUYECTBEHHbBIX
XapaKTePUCTHK MPOIYKTa
peaxkuu COEIMHEHUS;
MaccoOBOM WU 0OBEMHOMU
JOJIM  BBIXOJA MPOIYKTa
pEaKuu COEIUHEHUs OT

TEOPETHYCCKH
BO3MOJKHOT'O; 00BEMHBIX
OTHOILICHHA rasos;
KOJIMYECTBEHHBIX
XapaKTEPUCTHK

UCXOIHBIX  BEIIECTB U
POJIyKTOB peaKInm;
MacChl (oOBEM,
KOJMYECTBO  BEIICCTBA)

MPOAYKTa PEaKUUU, E€CIU
OJHO M3 BEUIECTB JIaHO B
BUJIC pacTBopa c
OIPENEIEHHOM MacCOBOM
Jonen PacTBOPEHHOTO
BEILIECTBA.

3. Tect «Homenknatypa u
Ha3BaHUE

HEOPraHUYECKUX BELIECTB




MHUPOBO33PEHUYECKUE 3HAHUS,
JIeXKAIUEe B OCHOBE IIOHUMAaHMS
MPUYUHHOCTH U CUCTEMHOCTH
XUMHUYCCKUX SIBICHHI,
(hakToJIOrHYeCcKHUe CBEJCHHS O
CBOMCTBAX, COCTABE, ITOJYyYCHUU U
0€3011aCHOM HCII0JIb30BaHUU
BOKHEHIIIMX HEOPTaHUICCKUX U
OpPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JACSITeTbHOCTH
YCIIOBCKA;

OK1, OK2, OK4, OKS5, OK7, IIK
2.3

MPUYUHHOCTH U CHCTEMHOCTH
XUMHUYCCKUX SIBICHHUMH,
(dakToJIOTHUECKUE CBEACHHUS O
CBOMCTBAX, COCTABE, IIOJYYEHUU U
0€3011aCHOM HCII0JIb30BaHUU
BOKHEHIIINX HEOPraHUICCKUX U
OpPraHWYECKUX BEIIECTB B OBITY U
MPAKTHYECKON JACSITeITLHOCTH
YEIIOBCKA;

- YMETb PacKpbIBaTh CMBICII
nepuoandeckoro 3akoxa J1.1.
MeHnneneeBa u IEMOHCTPUPOBATH
€ro CUCTEMAaTHU3UPYIOIYIO,
O0OBSCHUTENBHYIO U
MIPOTrHOCTUYECKYIO (PYHKUINU;
OK1, OK 5, 11K 2.3

- YMEET pacKpbIBaTh CMBICI
nepuoanydeckoro 3akona J1.1.
MeneneeBa u JEMOHCTPUPOBATH
€ro CUCTEMaTU3UPYIOILYIO,
O0OBSACHUTENBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINH;

- YMETb ONIPEACIATE BAJICHTHOCTD
U CTCIICHb OKUCIICHUA
XUMHUYECCKUX DJICMCHTOB B
COEIMHEHUSIX PA3IMYHOTO
COCTaBa, BUJ XUMUYECKOU CBSA3U
(koBasIeHTHAsI, HOHHAS,
MeTaJIn4yecKasi, BOJOpOiHas) B
COEIMHEHUSX, THUII
KPHUCTAJUIMYECKON PEIIETKH
KOHKPETHOTO BellecTBa (aToMHasl,
MOJIEKYJISIpHasi, HOHHAs,
MeTajin4yeckasi), XapakTep cpebl
B BOJHBIX PaCTBOPax
HEOPraHMYECKUX COEIUHEHHUIA;
OK 1,0K 2, OK 5, [IK 2.3

- YMEET OTNpPEeIEsATh BAJICHTHOCTh U
CTENEHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COCMHEHUSIX
Pa3IMYHOIO COCTaBa, BUJ
XMUMHUYECKOH CBS3U (KOBaJCHTHAs,
MOHHAsl, MeTaJlJIn4yecKas,
BOJIOPOJIHAs) B COETUHEHUSX, TUII
KPUCTAUIUYECKON PEIIETKH
KOHKPETHOTO BellecTBa (aToMHasl,
MOJIEKYJIIpHasi, MOHHAs,
MeTaJlJIN4ecKasi), XapakTep cpelibl B
BOJIHBIX PAacTBOpaX HEOPraHMUYECKHUX
COCIUHCHH;

- YMETh KJIaCCU(PHUIIMPOBATH
XUMUYECKUE PEAKIIUH 110
pa3IMYHBIM MPU3HAKAM (YUCITY U
COCTaBy pearupyroIux BEIIeCTB,
TerioBoMy 3¢ (ekTy peakiuu,
W3MEHEHHIO CTETICHEeH OKHUCIICHUS
AJIEMEHTOB, 0OPATUMOCTH
pEaKInu, y9acTHIO
KaTaJn3aropa);

OK 1,0K 2, 0K 5, IIK 2.3

- yMeeT KJIacCH(PUIIUPOBAThH
XUMUYECKHUE PEAKIIUH 110 Pa3TUIHBIM
NpU3HAKaM (YUCITy ¥ COCTaBY
pearupyoIux BEIecTB, TCIJIOBOMY
3¢ deKTy peakinu, U3MEHEHUIO
CTETICHEH OKUCIICHUS 3JICMEHTOB,
00paTUMOCTH pEaKINK, yIaCTHIO
KaTajan3aTopa);

- YMETb COCTaBJIATh YPAaBHEHUS
peaKkuuii pa3InyHbIX TUIIOB,
IIOJIHBIE U COKPAILEHHBIE
ypaBHEHHUs peaKkLuii HOHHOTO
oOMeHa, yYUThIBast YCIOBHSI, IPU
KOTOPBIX 3TH peaKLUu UAYT 10
KOHIIa;

OK 1,0K 2, OK 5, IIK 2.3

- YMECT COCTABJIATh YPABHCHUS
peaKHI/Iﬁ PAa3JIMIHBIX TUIIOB, MMOJIHBIC
" COKPAIICHHBIC YPABHCHUA peaKI_II/II\/'I
HOHHOTO O6MCHa, YUYUTBIBasA
YCJIIOBUS, IIPHU KOTOPBIX 3TH PCAKIIUU
HUAYT 10 KOHLA,

UCXOJIS u3 ux
XAMUYECKOH  (hopMyIbl
17001 COCTaBJICHHUE
XAMUYECKOH  (hopMyIbl
UCXONs W3  Ha3BaHUsA
BEIIECTBA 1o
MEXKIYHApOJHOU 1581051
TPUBHAIBHON
HOMEHKJIATYpe».

4. 3agaum Ha pacyer
MaccoBOM 101U (MacChl)

XAMHYECKOTO  JJIEMEHTA
(coenuHeHUsT) B MOJIEKYIIEe
(cmecn).

5. IlpakTnyeckue 3agaHus
Ne 5 mo xnaccuduxanum,
HOMEHKJIaType u
XUMUYECKUM  (popMyram
HEOPraHUYECKUX BEIIECTB
Pa3ITUYHBIX KIJIACCOB.

6. [IpakTnueckue 3agaHus
Ne 5 mna onpenenenue
XUMUYECKOW aKTHBHOCTH
BELIECTB B 3aBUCHUMOCTH
BHUJAa XUMHUYECKOU CBS3U
U TUNA KPUCTAIMYECKOMN
PEIIEeTKHU.

7. Tecr «OcobeHHOCTH
XUMHAYECKUAX CBOWCTB
OKCHJIOB, KHCIIOT,

OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHJIOB U COJICH».

8. Samanus Ha
COCTaBJICHUE YypaBHEHUU
XUMUYECKUX PEaKIUi ¢

ydyacTuem IMPOCTBIX n
CJIOXKHBIX
HCOPraHU4CCKUX
BCIICCTB: OKCHIOB

MCTa1J10B, HEMCTAJIJIOB H
aM(i)OTepHBIX JJICMCHTOB,
HCOPraHN4YeCKUuXx KHUCIIOT,

OCHOBaHUU 5
amM(pOTepHbIX
THIPOKCHUJIOB,
HEOPraHWYECKUX  COJICH,
XapaKTePHU3YIOIMIHNX ux
CBOWCTBA W  CIOCOOBI
MOJTy4eHUSI.

9. ITpakTHko-
OPHUEHTUPOBAHHBIC

TCOPCTUYCCKUC  3aJaHUA




- YMETb PacCKphIBaTh CYLIHOCTh
OKUCITUTEIBHO-
BOCCTAaHOBUTEIIbHBIX PEAKIIUI
MOCPEICTBOM COCTaBJICHUS
AIEKTPOHHOTO OallaHca 3TUX
peakuuii;

OK 1,0K 2, 0K 5, 1K 2.3

- YMEET PACKPBIBATH CYIIIHOCTH
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKuurii MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OaslaHca 3TUX
peakuuii;

- yMeTh OOBSICHATH 3aBUCUMOCTD
CKOPOCTH XMMHYECKON PEaKLIUH
OT pa3jINyYHbIX (AKTOPOB;
XapakTep CMELEeHUs
XMMHMUYECKOTO PaBHOBECHUS B
3aBUCHMOCTH OT BHEIIHETO
BO3JIeicTBUS (mpuHIMN Jle
[atense);

OK1,0K2,0K 5, IK 2.3

- yMeeT 0OBICHITH 3aBUCUMOCTh
CKOPOCTH XUMUYECKOW peaKuu OT
pa3u4HbIX (PAaKTOPOB; XapaKTep
CMEIIIEHNS XMMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHEIIHETO
Bo3aeiicTBuUs (nmpuHIMN Jle
[[larenwe);

- YMETh MIPOBOJAUTH PEAKIUH,
MOJITBEPKIAFOIINE KaUECTBEHHBIHN
COCTaB Pa3INYHbIX
HEOpPraHWYECKUX BEIIECTB,
pacro3HaBaTh OMBITHBIM ITyTEM
WOHBI, TPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax
HEOPraHUYECKHUX BEIECTB;

OK1, OK2, OK4, OKS5, TIK 2.3

- YM€ET NPOBOJAUTH PEAKIIUH,
MOJITBEPKIAFOIINE KAaUeCTBEHHBIN
COCTaB Pa3INYHbIX HEOPTraHUYECKUX
BEIIIECTB, PACIIO3HABATH ONBITHBIM
IMyTEM HOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPaX HEOPTraHUYECKUX
BEIIECTB;

- YMETb YCTaHABJIHUBATh
MIPUHA/IIEKHOCTD
HEOPraHMYECKUX BEIECTB M0 UX
COCTaBY K OIpeAeICHHOMY
KJ1acCy/TpyIie COeqMHEeHHA
(mpocTble BelecTBa - METalIbl U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHSI,
KHUCIIOTBI, aM(OTepHbIE
TUAPOKCHUIBI, COJIN);

OK1, OK2, [IK 2.3

- yMeeT YCTaHaBJIMBATh
NPUHAIICKHOCTh HEOPraHHYECKIX
BEIIECTB 110 UX COCTaBY K
OTIpeIeTIEHHOMY KJIacCy/TpyIie
COCMHEHUH (ITPOCTHIC BEIIECTBA -
METaJUIbl 1 HEMETaJLTbl, OKCUJIBI,
OCHOBAHHS, KUCIIOTHI, aM()OTEPHBIC
THJIPOKCHUJIBI, COJIN);

- YMETh XapaKTepu30BaTh
(omHChIBaTh) OOIINE XUMUYECKHE
CBOMCTBa HEOPraHMYECKHUX
BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKIATh CYIIECTBOBaHHE
TEeHETUYECKOM CBSI3U MEXKIY
HEOPraHMYECKUMHU BELIECTBAMHU C
IIOMOIIIBIO YPAaBHEHUHN
COOTBETCTBYIOIIUX XUMUYECKHX
peaKuuii;

OK1, OK2, OKS5, OK7,IIK 2.3

- yMEeT XapaKTepU30BaTh
(omuChIBaTh) OOIIME XUMHUUECKHE
CBOWCTBA HEOPraHUYECCKHUX BEIICCTB
Pa3JIMYHBIX KJIACCOB, IMOATBEPKIATh
CYIIECTBOBAHHE TCHETHUECKOW CBS3U
MEXy HEOPTaHHUECKUMHU
BEIIECTBAMU C TIOMOIIBIO YPaBHEHU I
COOTBETCTBYIOIIUX XUMUYECKHX
peakuui;

- YMETb UCIIOJIb30BATh
XMUMHUYECKYHO0 CUMBOJIUKY JJIs
cocTaBJIeHUs! POPMYJT BEILIECTB U
YPaBHEHUN XUMHUYECKUX PEaKIINA,
CUCTEMAaTUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalIbHBIE
Ha3BaHMsI OTAEIbHBIX

- YM€EET UCIO0JIb30BATh XMMUYECKYIO
CHUMBOJIMKY /ISl COCTaBJICHUS
(opMyI1 BelecTB U ypaBHEHUI
XMMHMUYECKUX PEAKLINH,
CHUCTEMATUUYECKYI0 HOMEHKIIATypy
(IUPAC) u TpuBHaIbHbIE Ha3BAHUS
OTJZIEJIbHBIX HEOPraHNYECKUX

Noe 6 mna cBolictBa U
MOJTy4eHUE
HEOPraHUYECKUX
BEIIECTB.

10. Jlaboparopuas pabora
No 2
«HccnegoBanue
pacTBOPOB COJICH
11. JIaGoparopnas pabora
Neo 3 «CBoiicTBa MeTaIIIOB
U HEMETAIIJIOBY.

12. TI3 Ne 6 IlpakTtuko-
OPHUEHTUPOBAHHBIC
3a/laHusl TI0 COCTaBJICHUIO
XUMUYECKAX PEaKIHh C

cpebl

y4acTHEM
HEOPraHUYECKUX
BEIIECTB, HCITOJIb3YEeMBIX
JUTSL X HJICHTUPUKAIIAN |
MIPOMBIIIIIICHHBIX
CIOCOOOB IMOJTyYEHUS.

II3 Ne 7 Pemenne
MIPAKTHKO-
OPHUEHTHUPOBAHHBIX
3aJaHui 0 posu

HEOPraHWYeCKON XUMUU
13 Ne 9

1. Samanus Ha
COCTaBJICHUE YpaBHEHHI
XUMHYECKUX peakuuii ¢
y4acTUEM OpraHu4ecKux
BEUIECTB Ha OCHOBAHHUHU
UX COCTaBa U CTPOCHUSI.

2. Samanus Ha
COCTaBJICHUE YpaBHEHUH
XUMHUYECKUX  pPEeaKIIHid,
WJLTIOCTPUPYIOIIHUX
XUMHUYECKHUE CBOICTBA C
y4eToM MEXaHHU3MOB
MPOTEKAHUS JTAHHBIX
peaKkuii ¥ TeHEeTUYECKOU
CBSI3U OpraHNYecKHUx
BEILIECTB Pa3HbIX KJIACCOB.
3. Pacuernple 3amaum mo
YpaBHEHUSIM pPEaKUui C
Y4aCTHEM OpraHUYECKUX
BELIECTB.

4. JlaGopaTopHas paboTa
Ne4 «ITomydyenue atunena
Y U3Y4YEHHE €r0 CBOMCTBY.




HEOPraHUYECKUX BEILECTB
(yrapHslii ra3, yriekucibli ras,
aMMHUaK, raieHas U3BeCTb,
HeraleHasi U3BeCTb, IUThEeBas
coJla, IUPUT U JIpyrue);
OK1,0K2,0K 5, 1IK 2.3

BEIEeCTB (yrapHblii ra3, yrieKucIibli
ra3, aMMMaK, raleHas U3BecCTb,
HeralleHasl U3BeCTb, [INThEBas COAA,
IUPUT U APYTHE);

- YMETh MPOBOJIUTH BBIYUCIICHHSI C
WCIIOJIb30BAHUEM TTOHSITHSI
"MaccoBasi 707151 BEIECTBA B
pactBope", 00BEMHBIX
OTHOILEHUH ra3oB IIPU
XUMHYECKUX PEAKIIHIX, MaCChI
BeIlleCTBA WM 00beMa ra3oB 10
W3BECTHOMY KOJIUYECTBY
BEIECTBA, Macce WIH 00beMY
OJIHOTO M3 YYaCTBYIOIIUX B
pEaKIuu BEIIeCTB, TEIUIOBOTO
a¢dexTa peakum Ha OCHOBE
3aKOHOB COXPAHEHUS MaCChI
BEIIECTB, MPEBPAICHUS U
COXPaHEHUs YHEPTHUH;

OK 1,0K 2, OK 5, TIK 2.3

- YMECT NIPOBOJUTD BBIYMCIICHUA C
HUCITIOJIB30BAHUECM ITOHATUSA
""MaccoBast 1015 BEIIECTBA B
pactBope", 00beMHBIX OTHOIIICHUH
Ta30B IIPpU XUMHUUYCCKUX PCAKIUAX,
Macchl BEIIECTBa WM 00beMa Ta30B
110 U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WIH 00beEMY
OJTHOT'O U3 YYaCTBYIOIIUX B PEAKIUU
BEIIIECTB, TEIJIOBOTO 3(dekTa
peaKiyy Ha OCHOBE 3aKOHOB
COXPAaHEHHUS MACChI BEIIECTB,
MPEBPALLEHUS U COXPAHEHUS
SHEPIUH;

- YMCTb ITPOBOAWUTH BBIYUCIICHUA
0 XUMUYECCKHM YPAaBHCHUSM
(Maccel, 00beMa, KOJIMYeCTBA
HCXOJIHOTO BEILECTBA HIIN
MPOJIyKTa PEAKIIUH TI0 U3BECTHBIM
Macce, 00beMy, KOJTHYECTBY
OJIHOTO M3 UCXOIHBIX BEIIECTB
WM IPOJIYKTOB PEaKIIUu);
OK1,0K2, 0K 5,IIK 2.3

- YMeeT HpOBO)II/ITI) BBIYHCIICHUA I10
XHUMHYECKUM YPAaBHCHUSM (MacChI,
00beMa, KOJIMYECTBA UCXOIHOTO
BEIICCTBA WJTU TIPOJIYKTa PEaKIuu 10
W3BECTHBIM Macce, 00beMYy,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BEIICCTB HJIU TPOJTYKTOB PEAKIIHH);

- YMETh XapaKTepU30BaTh
XHUMHYCCKHE TTPOLIECCHI, JICKAIIHIE
B OCHOBE ITPOMBIIIIJICHHOTO
MOJTYYCHHUS CEPHOM KUCIIOTHI,
aMMHaKa, a TAaKKe
c(hOpMHUPOBAHHOCTh
npeAcTaBIeHUH 00 00mux
HAYYHBIX PUHIUIIAX U
9KOJIOTMYECKUX MPOoOIeMax
XHUMHYECKOTO ITPOU3BO/ICTRA;
OK1, OK2, OK4, OK5, OK7, IIK
2.3

- YMEET XapaKTepr30BaTh
XHUMHYECKHE TTPOIIECCHI, JICKAIIUE B
OCHOBE ITPOMBIIIIJICHHOTO TIOJTYYCHHS
CEPHOM KHCIIOTBI, aMMHaKa, a TAK¥Ke
c(OPMHUPOBAHHOCTH MPEACTABICHUI
00 00X HAYYHBIX MPUHIUIIAX U
9KOJIOTMYECKHX MPoOieMax
XHUMHYECKOTO ITPOU3BO/ICTBA,;

- YMETb IIPUMEHATH [10JI0KECHUS
TEOPUU CTPOEHUS OPraHUYECKUX
BemectB A.M. byrieposa aiis
0OBSICHEHUS 3aBUCMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUs

MacChl BEIIECTB;
OK1, OK2, OK4, OK5, TIK 2.3

- YM€ET IPUMEHSTH MTOJI0KEHUS
TEOPUHU CTPOEHHS OPraHUYECKUX
Beniects A.M. byrneposa ans
0OBSICHEHUS 3aBUCIMOCTH CBOMCTB
BELIECTB OT UX COCTaBA U CTPOCHMS;
3aKOH COXpPaHEHMsI MacChl BELLIECTB;

- YMCThb UCII0JIb30BATh
XUMHUYCCKYIO CUMBOJIMKY JJISI

- YMECT UCIIOJIB30BATh XUMHUYCCKYIO
CUMBOJIMKY IS COCTAaBJICHUA

1. Samanus Ha
COCTaBJICHUE

MOJICKYJISIPHBIX ¥ HOHHBIX
peakuuii C  y4acTUEM
OKCHJIOB, KHCIIOT,
OCHOBaHMH U  COJIEH,
HMOHHBIX peaKIuii
TUAPOIIHN3a coJiei,

YCTAHOBJICHUE W3MCHECHHSI
KHCJIOTHOCTH CPE/IBI.
2. JlaboparopHasi pabora

No 1 «Peakuun
TUAPOIIN3A».

I13 Ne 8

1. 3agaHus Ha
COCTaBJICHUE  Ha3BaHMM
OpraHuYeCKUx

COEIMHEHU N o
TPUBHAIILHOU 1SN0
MEXKYHapOAHOU
CUCTEMATHUUYECKOU
HOMEHKJIATYpE.




COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYyTOH,
COKpaleHHoOn) popmyn
OpraHMYECKUX BEILECTB U
YPABHEHUN XUMUYECKUX PEAKLIU,
M3rOTABJIMBATH MOJIEIN MOJIEKYI
OpraHMYECKUX BEILECTB JJIs
WJUTIOCTPAIMKM UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOCHUSI;
OK1, OK2, [1IK 2.3

MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHyTOM, COKpAIICHHOMN)
(dbopMyI OpraHNYECKUX BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKLIHIA,
M3TOTaBIUBATH MOJIEJIM MOJIEKYII
OPraHUYECKUX BEUIECTB IS
WJUTFOCTPAIIMH UX XUMUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHMUS;

- YMETh yCTaHABIUBATh
MIPUHAIIEKHOCTD U3yYSHHBIX
OpraHUYeCKUX BEIIECTB O UX
COCTaBYy M CTPOEHHIO K
OTIpeNIETICHHOMY KJIacCy/TpyTie
COeIMHEHUH (yri1eBoI0pOabl,
KHCJIOPOJ X @30TCOJIEpIKAIINE
COCIIMHEHUS,
BBICOKOMOJICKYIISIPHBIE
COEJIMHEHUS ), 1aBaTh UM
Ha3BaHUS 110 CHCTEMATHIECKOH
Homenknarype (IUPAC), a Takxe
MPUBOJNTH TPUBUAIIEHBIC
Ha3BaHUs OTAEIbHbIX
OpPraHMYEeCKUX BEUIECTB (ITUJIEH,
IIPONMJIEH, alleTUIIEH,
STUJICHIJIMKOJIb, TIIMLEPHH,
dhenon, popmanpaerum,
aleTanbJIeruli, MypaBbUHasl
KHCJIO0Ta, YKCYCHAsl KUCIIOTa,
OJIEMHOBAs KUCJIOTA, CTEApUHOBAsI
KHCIIO0Ta, IIII0K03a, PpyKTOo3a,
Kpaxmall, [eJUII0J103a, TJIUIHH);
OK1,0K2,0K5,IIK 2.3

- yMEeT YCTaHaBJIHMBATh
NPUHAIISKHOCTh U3yYeHHBIX
OpPraHUYeCcKUX BEIIECTB IO UX
COCTaBYy ¥ CTPOCHUIO K
OTIpE/ICTICHHOMY KJIacCy/TpyIie
coelMHEeHUH (YyriIeBo10pOoIbl,
KHCJIOPOJ 1 a30TCOJIEpKAIINE
COCJIMHEHUSI, BRICOKOMOJICKYIISIPHBIC
COCIIMHEHU), TaBaTh UM Ha3BaHUS
M0 CUCTEMATUYECKON HOMEHKJIAType
(IUPAC), a Takxe npuBOAUTH
TPUBHAJIHHBIC Ha3BaHUS OTACITHHBIX
OpPraHUYeCcKUX BEIIeCTB (ITHIIEH,
IPONWJICH, alleTUJIEH,
STUJICHIJIMKOJIb, TIIUIEPUH, (PEHOT,
(Gopmanpaerua, aneTaibIeru,
MypaBbHHasl KUCIIOTA, YKCYCHas
KUCJIOTA, OJICMHOBAs KUCJIOTA,
CTeapHHOBAas KUCIIOTA, IIIF0K03a,
GpykTO3a, Kpaxmall, LeUI0I03a,
TJTUITUH);

- YMETh XapaKTepHU30BaTh COCTAB,
CTpoeHue, PU3uUecKue u
XUMHUYECKUE CBOMCTBA THIIMYHBIX
MPEJICTAaBUTENICH Pa3IMUHBIX
KJIACCOB OPraHNYeCKUX BEIICCTB
(MeTaH, TaH, STHIICH, POIIHJICH,
arietuiieH, Oyraauen-1,3,
MeTtuinOyraauen-1,3, 6eH3ou,
METaHOJI, 3TAHOJI, STUJICHTJIUKOJIb,
TIIALEepHUH, (PEeHO, alleTanbaerusI,
MypaBbHUHAS U YKCyCHAast
KHUCTIOTHI, TJIFOK03a, Kpaxman,
LEJUTI0NI03a, AMHUHOYKCYCHAs
KHCIIOTa), WILTIOCTPUPOBATH
TeHETUUYECKYIO CBSI3b MEXKIY
HUMU YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKHIX
peaxiuii ¢ UCTOIb30BaHUEM

CTPYKTYPHBIX popmyIt;

- YMEET XapaKTepHU30BaTh COCTAB,
cTpoeHue, (pu3uvecKue u
XHMHYECKHE CBOMCTBA THITMYHBIX
IPEJICTAaBUTEIICH Pa3IMUHBIX KIaCCOB
OpraHMYECKHX BEIeCTB (METaH,
9TaH, STUJICH, IIPOIKIICH, allcTHJICH,
OyraaueH-1,3, metunOyraauen-1,3,
OEeH30J1, METAHOJI, DTAHOJI,
STUJICHTJIMKOJb, TJUIEPUH, PEeHOT,
areTanbJaerul, MypaBbHHAs U
YKCYCHasl KUCIIOTBI, TTIIOK034,
Kpaxma, 1IeJUTI0JI03a,
aMUHOYKCYCHasl KHCIIOTa),
WLUTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MKy HUMU ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKHX
peakiuii ¢ UCTIOJIB30BAaHUEM

CTPYKTYPHBIX (pOpMYIT;

2. 3amanus Ha
COCTAaBJICHUE IMOJHBIX U

COKpAIIEHHBIX
CTPYKTYPHBIX dopmymn
OPraHWYECKHUX  BEIIECTB
OTJICJIBHBIX KJIACCOB.

3. 3agaun Ha
oTpeieNICHNe
npocteimeidr  hopmyIbl

OPraHN4YeCKON MOJIEKYJIBI,
UCXOJ W3 DIIEMEHTHOIO
coctana (B %).

3amaud  Ha  pacyeTsl
TEIJIOBBIX 3ppexToB
XUMHYECKUX PpEakuuil u
ompe/esieHue THTIA
peakuuu (10 T€ TUIOBOMY
ahdexTy: 9K30- "
SH/IOTEPMUYECKUE).
IIpakTnko-
OPHUEHTHUPOBAHHBIC
3aJlaHU Ne 11 mHa
NpPUMEHEHHE  MPHUHIIMIIA
Jle - [[Tarense
HAXO0XKIEHUs
HAIpaBJICHUS CMEIICHUS
pPaBHOBECHUS] XUMHUUYECKOU
peaxkuu u aHaIu3
(bakTOpOB, BIUSIONINX Ha
CMEIICHHE XHUMHYECKOIo
paBHOBECHS.
JlaGopartopnast pabota Ne
6 «UM3ydyeHue BIMSHUS
pa3iauuHbIX (PaKTOpPOB Ha
CMEIICHHE XHUMHYECKOIO

PaBHOBECHSI.
3anauu Ha
MIPUTOTOBJICHHE
pacTBOpOB.

2. [IpakTuko-
OPUEHTUPOBAHHBIE
pacueTHble 3amaHusi  Ne
12 Ha JIMCIIEPCHBIE
CHUCTEMBI, HCIOJIb3yeMblE
B OBITOBOM u
MIPOU3BOJCTBEHHOMN

NesITeIbHOCTH YeNoBeKa
JlaGopatopnas pabota Ne
7, 8 (Ha BBIOOD):

- IIpurorosiieHue
pacTBOPOB;

- Hccnenosanue




OK1, OK4, OKS5, OK7, 11K 2.3

- YMETb OIPEAETATH BUbI
XUMHUYECKOH CBA3HU B
OpPraHMYECKUX COEAMHEHUAX
(omHaApHBIE U KpaTHBIE);
OK1, OK2, [1IK 2.3

- YMEET OIPEIEIIATh BU/IbI
XMMHMYECKOH CBSA3HM B OPraHU4ECKHUX
COEMHEHUAX (OIMHAPHbIE U
KpaTHbIE);

- YMETh XapaKTepH30BaTh
WCTOYHUKH YTIIEBOJIOPOIHOTO
CBIpbsI (HETh, IPUPOIHBII ra3,
yToJib), CHOCOOBI UX NEPEPadOTKU
Y TIPAaKTUYECKOE MPUMEHEHHE
MIPOJIyKTOB MepepadOTKH;

OK1, OK2, OK4, OKS, OK7, TIK
2.3

- YMEeT XapaKTePU30BaTh HCTOUHUKHU
YTJIEBOJOPOIHOTO CHIPhS (HEDTH,
IPUPOIHBIN ra3, yroJib), CIocoObl UX
nepepaboTKU U MPAKTUYECKOE
NPUMEHEHHE TIPOTYKTOB
nepepadoTKu;

- YMETb BBISBIIATh XapaKTEPHBIE
MIPU3HAKY TIOHATHUH,
YCTaHaBJIUBATh UX B3aUMOCBS3b,
HCIIOJIb30BATh COOTBETCTBYIOIINE
ITOHATHS ITPU ONMCAHUU COCTaBa,
CTPOEHHMS U NIPEBPALICHUI
OPraHNYECKUX U HEOPTraHUYECKUX
COCAUHCHUM;

OK1, OK2, OK 7, [IK 2.3

- YMEET BBISIBJISITh XapaKTEPHbIE
MPU3HAKU NOHATHI, YCTAHABINBATH
WX B3aMMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOUINE MOHATHUSA NTPU
OIHMCAHUU COCTaBa, CTPOCHUS U
MpEeBpaIIeHUd OPraHUYECKUX U
HEOpPraHWYECKUX COCIMHEHUI;

- YMETh TUIAHUPOBATh U
BBITIOJTHATh XUMUYECKU T
AKCIIEPUMEHT (MIPEBPAIICHUS
OpraHUYecKUX BEIIECTB MPU
HarpeBaHHH, ITOJTyUYCHHE dTHIICHA
Y U3YYEHHE €TI0 CBOMCTB,
Ka4eCTBEHHBIC PEaKIUH
OpPraHUYeCcKUX BEIIECTB,
JeHaTypanus OeIKOB PU
HarpeBaHHH, [IBETHBIC PEAKIIUU
OCJIKOB) B COOTBETCTBHH C
MPaBHJIAMH TEXHUKU
0€301acCHOCTH MPU OOPAICHUH C
BEIIECTBAMU H JTA00OPATOPHBIM
000pyI0BaHUEM, MIPEIICTABIISATH
pe3yJIbTaThl XUMUYECKOTO
AKCTIIEPUMEHTa B ()OPME 3aIuCcCh
YPaBHEHUH COOTBETCTBYIOIIMX
peakiuii U GopMyJIUpOBaTh
BBIBOJIBI HA OCHOBE ITHX
pE3yNbTaTOB;

OK1, OK2, OK4, OK5, OK7, IIK
2.3

- YMeeT IUIAHUPOBATh U BBITIOIHSITH
XUMUYECKUN IKCTIEPUMEHT
(TpeBpamIeHust OPraHUIECKUX
BEIIECTB MPU HarPEeBaHUH,
NIOJTy9YEeHHUE STUIICHA M U3YUCHHE €T0
CBOWCTB, KQUECTBCHHBIC PEAKIIHH
OpPraHUYeCKUX BEUIECTB,
JeHaTypalus OeIKOB TPU
HarpeBaHUU, IBETHBIC PEaKIUH
OCJIKOB) B COOTBETCTBHH C
NpaBUJIAMH TEXHUKH 0€30TIaCHOCTH
npu 0OpaIIeHU! C BEIIECTBAMU H
1a00pPaTOPHBIM 000PYIOBAHHEM,
NPECTaBIISITh PE3YJIbTAThI
XUMHYECKOTO IKCIIEPUMEHTA B
dopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIUH U
(GOpMyYIIMPOBATh BBIBOJIBI HA OCHOBE
ITHX PE3YJIbTAaTOB;

- YMCTh IIJIAHUPOBATDh U
BBINOJIHATh XUMUYECKHM
OKCIICPUMCHT (pa3J'IO)KeHI/IC
NEepoKCHuIa BOOOpOaa B
MPUCYTCTBUU KaTaJIn3aTOpa,
OMpCACIICHUC CPCAbl paCTBOPOB
BCIICCTB C MIOMOIIIBIO

- YMECT IUNIAaHUPOBATH W BBITIOJHATH
XUMHUYECKUMN OKCIICPUMCHT
(paBHO)KeHI/IC NepoKkCcuzia BOAOpOaa B
IMPUCYTCTBUH KaTaJIN34aTOPA4,
ONpCACIICHUEC CPCAbl paCTBOPOB
BCIICCTB C IIOMOIIIBIO
YHUBCPCAJIbHOTO MHAWKATOPA,

JIUCTIEPCHBIX CUCTEM
I13 Ne 13 KauectBeHHBIE
peakuuu,  XapakTepHbIC
JUTSt 0OHapyXEeHHUsI
HEOPraHUYECKUX BELIECTB
Jlaboparopnast pabota Ne
8 ObnapyxeHue
HEOPraHUYECKUX BEIIECTB
c HCIIOJIb30BAaHUEM
KaueCTBEHHBIX
AHATUTUYECKUX PEAKIIUI

1. JlaGoparopHasi pabota
Ne 9 (na BBIOOD):

— KauecTBeHHBIE peakiuu
Ha OTHENbHBbIE KIACChI
OpraHMYeCcKUX BEIIECTB;

— KadecTBeHHBIN aHaANMN3

OPraHuYeCKuX
COeqUHEHNN 1o
(YHKIIMOHATBLHBIM
rpymmnam.

2. [IpakTuueckue

3agagua = Ne 14 wHa
COCTaBJIEHHE

KaueCTBEHHBIX  PEaKIUi
0OHapYKCHHS
OPraHu4YeCKUX
COEIUHEHUIA.

II3 Ne 15 DOxomormdeckas
0e3011aCHOCTD
[IOCJIEACTBUIA OBITOBOU M
MIPOU3BOICTBEHHOMN

NeITEIbHOCTH YeJIOBEKa
Ketic (c yuetom Oymymieit
poheCCUOHATBHOM
JIEATETHLHOCTH)
Bo3moxHbIe
KEMCOB:

1. Iorenenne kiIuMara u
BBICBOOOJKICHHE Ta30BBIX
THIPaTOB CO JIHA OKEaHa.
2. bynymme wmatepuanbl
I aBHa-, MAaIlIHHO- H
pruOOPOCTPOCHHUSL.

3. HoBble maTepuansl ajs
COJIHEYHBIX OaTapeit.
KonTponupoBath
Ka4ueCTBO

TCMBI

CBIPbS,




YHUBEPCAJILHOTO HHAUKATOPA,
BIIMSIHUE PA3IIMYHBIX (PAKTOPOB HA
CKOPOCTb XUMHUYECKON pEaKliH,

BJIMSIHUE PA3TIMUHBIX (PAKTOPOB Ha
CKOpPOCTb XUMHYECKON pEaKIvH,
peaKkuyu MOHHOTO OOMeHa,

IIOJIy4aeMBbIX IIPOTYKTOB
KoHTtposmmpoBaTs pacxon
CBIPbS IIPOAYKLIHH,

peaknuyu HOHHOTO 0OMeHa, KaueCTBEHHBIC PeaKkIuy Ha Cylb(daT-, | peareHToB,
Ka4eCTBEHHBIC PEaKIUH Ha KapOOHAT- U XJIOPUA-aHHUOHBI, HA KaTaJln3aTOPOB,
cynbdar-, KapOOHAT- U XJIOPHJI- KaTHOH aMMOHWUS, PEIIICHHE TOTUTUBHO-
AaHMOHBI, HA KATHOH aMMOHWUS, 9KCIIEPUMEHTAIBHBIX 3a71a4 110 HHEPTEeTHYECKUX
pelIeHne FIKCIEPUMEHTAIbHbIX temaM "Metamnsl" u "Hemetannsl") | pecypcoB
3aja4 1o remam "Mertauibl" 1 B COOTBETCTBUU C IIPaBUIIAMHU

"Hemetannpl") B COOTBETCTBUM C | TEXHUKU O€30MAaCHOCTH NPU

MPaBUIIAMH TEXHUKU oOpalieHnn ¢ BenecTBaMu

0€30MacHOCTH NP 00palleHNH ¢ | J1a00paTOPHBIM 000PYJOBaHHUEM,

BEIIECTBAMU U JTA00OPATOPHBIM IPEACTaBISITh PE3YIIbTATHI

000pyI0BaHUEM, TIPENICTABIISATH XHUMHYECKOTO IKCIIEPHMEHTA B

pe3yIbTaThl XUMUYECKOTO dopme 3anucu ypaBHEHUI

SKCTIEpPUMEHTA B (hOpMe 3aInch COOTBETCTBYIOIINX PEAKIUi 1

YpaBHEHHI COOTBETCTBYIOIIUX (GopMyIHpOBaTH BBIBOIBI HA OCHOBE

peakmuii U GopMyIUpPOBaTh ITHX PE3yIbTATOB;

BBIBOJIBI HA OCHOBE 3TUX

pe3yNbTaToB;

OK1, OK2, OK4, OKS, OK7,

I1K2.2

- BJIAJETH CUCTEMOH 3HAHMUIT 00 - BJIaJieeT CUCTEMOM 3HAHUU 00

OCHOBHBIX METOJ]AX HAy4YHOTO OCHOBHBIX METOJJaX HAYYHOTO

MO3HAHHUS, HCIIOJIb3YEMBIX B IIO3HAHUS, UCIIOJIb3YEMBIX B XUMHUH

XMMUU TPU U3YyYEHUH BEIECTB U | IIPU U3YYEHHUH BELIECTB U

XUMUYECKUX SIBIICHUI XUMHUYECKUX sIBIEHUH (HabmoaeHue,
(HabmroieHue, U3MEPEHHE, WU3MEPEHHE, SKCIICPUMEHT,

HKCIIEPUMEHT, MOJETUPOBAHNE), | MOJEIMPOBAHUE), UCIIOJIb30BATh

HCIOJIb30BaTh CUCTEMHbIE CHCTEMHbIE XUMUYECKUE 3HAHUS JJIs

XUMUYECKHUE 3HAHUS JUIS IPUHATHUS PEILIEHUH B KOHKPETHBIX

IIPUHATUS PEIICHUM B KU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX

KOHKPETHBIX JKU3HEHHbIX C BEILECTBAMU U UX IPUMEHEHHEM;

CUTYaLlUsAX, CBA3aHHBIX C

BEIIECTBAMU U UX IPUMEHEHUEM;

OK1, OK2, OK4, OKS, OK7, IIK

2.3

- co0ro1aTh MpaBuIIa - coOMI0/1aeT MpaBuJiIa MoJIb30BaHUS

10JIb30BaHMsI XUMUYECKOH XUMHUYECKOH TOCYI0H 1

NOCYJI0M U 1a00paTOPHBIM 1a00paTOpPHBIM 000pYIOBAHUEM, A
000pyZIOBaHUEM, A TAKXKE TaKXKe MpaBuiIa 0OpaleHus ¢

IpaBuiIa oOpaleHus ¢ BEIIIECTBAMU B COOTBETCTBUU C

BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU 110 BBIIOJTHEHUIO

MHCTPYKLHUSMU TIO BBIIIOJHEHUIO | Ja0OPAaTOPHBIX XUMUYECKUX OTIBITOB;
71a00paTOPHBIX XUMUYECKUX

OTIBITOB;

OK1, OK2,OK 7, 1K 2.3

- YMETh KPUTUYECKU - yMeeT KpUTHYECKU aHanu3upoBath | [IpakTuko-
aHAJIM3UPOBATh XUMUYECKYIO XUMHYECKYI0 HHPOPMAIIHIO, OpUEHTHPOBAaHHbBIE
MH(pOpMAIINIO, TIOTYYaeMYIO U3 HOJIy4aeMyI0 U3 pa3HbIX UCTOYHUKOB | TEOPETHUYECKHE  3aJaHus

pa3HbIX HCTOYHHUKOB (Cpe/ICcTBa
MaccoBO# HH(popMaIMH,
WHTepHeT u 1pyrux);

(cpencTBa MaccoBoi MH(OPMAIIH,
WuTepHer u 1pyrux);

Ne2 na xapakrepuszanuio
XUMHUYECKUX DJIEMEHTOB:
«MeTtamnnyeckue /




OKl1, OK2, IIK 2.3

- UIMETb IPEJICTaBICHUS O
XUMHUYECKOHN COCTaBIISIIOLLIEH
€CTECTBEHHO-HAyYHON KAPTUHBI
MHpa, pOJId XUMUHU B IO3HAHUU
SIBJICHUH IIPUPOJBL, B
(hOopMUPOBAHNUYN MBIIIJICHUS U
KYJIbTYpbI JINYHOCTH, €€
(GyHKIMOHATIBHON TPAMOTHOCTH,
HEOOXOAMMOM ISl peLICHHUS
MPaKTUYECKUX 33134 U
9KOJIOTMYECKH 000CHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOIHOMN Cpeae;

OK1, OK2, OK 7, TIK 2.3

- UMEET MPEJICTABICHUS O
XUMHYECKOM COCTaBIISIOLIEH
€CTECTBEHHO-HAy4YHO! KapTHUHBI
MUpa, POJIM XUMUU B TIO3HAHUU
SIBJICHUW TIPUPOJIBI, B (HOPMHUPOBAHHH
MBIIIJICHHAS ¥ KYJIbTYPhI JINIHOCTH,
ee QyHKIIMOHATHHON TPAaMOTHOCTH,
HE0OX0IUMOM Ui pelieHus
MPAKTHYECKUX 3a/1a4 U
9KOJIOTUYECKH 000CHOBAaHHOTO
OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U
MPUPOJIHOM Cpelie;

- coOnroaTh MpaBuiIa
AKOJIOTUYECKH 11eJ1eCO00pa3HOTO
TIOBEJICHUS B OBITY U TPYAOBOI
JESTETHHOCTH B IIEJISIX
COXpaHEHHs CBOETO 37I0POBBS U
OKpYKarollel NpUPOTHOU CPEIbI,
0CO3HABaTh OMIACHOCTh
BO3JICMCTBHUS HA KUBBIC
OpraHu3MbI ONpeeIEHHBIX
OpraHMYECKUX BEIIECTB, TOHUMAs
cmbich nokazarens [TJIK
(TpeneapHo A0MyCTUMOM
KOHLIEHTPALIMK ), TOSICHATh HA
pUMepax CrocoObl YMEHbILICHUS
U TIPEIOTBPALICHUS KX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M

YEJIOBEKA;
OK1, OK4, OK5, OK7, IIK 2.3

- coOIIoIaeT MpaBmIIa SKOJOTUUECKU
1eJ1€c000pa3HOro MOBEJAECHUS B OBITY
U TPYAOBOM AECATEILHOCTH B LETSAX
COXPAHEHHUS CBOETO 3JI0POBBS H
OKpY>Karollel NpUpOTHON CpeIbl,
0CO3HAaBaTh OMMACHOCTH BO3IEHCTBUS
Ha XUBBIC OpPraHu3Mbl
OINIPCACIICHHBIX OPTaHNUYCCKUX
BELIECTB, IOHUMAs CMbICII
nokazatens [1JIK (mpenensHO
JOIYCTUMOW KOHIIEHTpAIUN),
MOSICHATH HAa IPUMEpPaxX CoCOObI
YMEHbILIEHUS U MPEJOTBPAIICHUS UX
BPEIHOTO BO3ACUCTBUSI HA OPraHU3M
YeJI0BEKa,

HEMETaJJINYECKUe
CBOIICTBA,
3JIEKTPOOTPHULATEIBHOCTD
U CpPOJICTBO K AJIEKTPOHY
XUMHYCCKHUX 3JICMCHTOB B
COOTBETCTBUE c ux
AJIEKTPOHHBIM CTPOEHHEM
u IIOJIOKCHHUEM B
IIEPUOANYECKON CHCTEME
XUMHUYCCKHUX  JJIEMCHTOB
H.N. MenneneeBay.

IIpakTnko-
OPHUEHTHUPOBAHHBIE
samanusg Ne 10 o
COCTaBJICHUIO

XUMUYECKAX DPEaKUud C
y4acTHEM OPraHUYeCKUX
BEIIIECTB, HCIOJIb3YEMBIX
JUTSL UX UACHTH(DUKAIIH B
ObITY u
MIPOMBIIIJICHHOCTH

1. JlaGoparopHasi pabota
No 5 Ha BBIOOD:

- «Omnpenenenne
3aBUCHUMOCTH  CKOPOCTH
peaxkuu oT
KOHLEHTPALUU
pearupyronmx BeIecTB;
- «Omnpenenenne
3aBUCHUMOCTH  CKOPOCTH
peaxkuu oT
TEeMIIEPATYPhI».

2. [IpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE  3aJaHUS
No 11 Ha  aHauu3
(bakTOpOB, BIUSIONINX Ha
M3MEHEHUE CKOPOCTH
XUMHYECKOHN peakinu.




