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1. OBLIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

1.1. MecTro0 JAUCUMIUIMHBI B  CTPYKTYpPe OCHOBHOHl  mNpo(ecCHOHAIBLHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

O61eoOpa3oBaTenbHas AUCHUILTHHA «XUMUS» SABISETCSA 0043aTENbHON YacThiO
0011eo0pa3oBaTeapHOrO KKIIA 00pa3oBaTenbHOM mporpaMmbl B cootBeTcTBrE ¢ @I'OC CIIO no
crenunanbHocTy 40.02.02 IIpaBooxpaHuTtenbHas J€ATEIbHOCTD.

1.2. lleau 1 nJIaHUpyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI :
1.2.1. Heap u 33291 JUCHHUILINHDI

Ilens — dopmHpoBaHHE Yy CTYIEHTOB XHMHYECKOH COCTaBIIAIOLICH €CTeCTBEHHOHAYYHOMH
KapTUHBI MUpa KaK OCHOBBI IPUHATHS PELIEHUI B KU3HEHHBIX M IPOU3BOACTBEHHBIX CUTYalUsX,
OTBETCTBEHHOTO IOBE/ICHUS B IPUPOJIHON Cpejie.

3ana4yu TUCUUIUIMHBIL

1) chopmupoBaTh NMOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKaHUs XUMHUYECKUX IPOLIECCOB U
ABJICHUM B OKpYXalolled cpeae, ULEJOCTHOW HaydyHOM KapTHHBI MHpaA, B3aUMOCBS3M U
B3aMMO3aBUCHUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHS MPOBOJUTH pacueTbl IO XHUMHUYECKUM (opMysiaM M ypaBHEHUSIM
XUMHUYECKMX  peaKklMi, IUIaHUpOBaTb M  HMHTEPIPETUPOBAaTh  PE3YNbTaThl  XUMHUYECKUX
HKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM IMPOBEIECHUS XMMUYECKHX 3KCIIEPUMEHTAIBHBIX UCCIIEAOBAaHUM C
coOnrofeHreM ImpaBwil Oe3omacHoro oOpameHuss ¢ BeulectBamu U 1HoaGopaTopHbIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS aHAJIU3UPOBAThH, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTH U 0000IIATh
UH(POPMALIHIO XUMUYECKOTO XapaKTepa U3 Pa3INuHbIX HCTOUHUKOB,;

5) cdopmupoBaTh YMEHHUS TPOTHO3UPOBATH IOCIEACTBUS CBOEH JIEATENBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) copmupoBaTh MOHUMAaHUE 3HAYMMOCTU JOCTHKEHUN XMMHUECKON HAayKU U TEXHOJIOTUI
JUIS Pa3BUTHS COLMAIIBHON U MPOU3BOJICTBEHHOM cdep.

1.2.2. Tlnanupyemble pe3yJbTaThl OCBOeHHUSI 0011e00pa30BaTeJbHON AUCHMILIUHBI B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

2.1 OO01urme pe3yabTarhl.

2.1.1 JInuyHOCTHBIE PE3YIHTATHI:

1) B cdhepe TpakaHCKOTO BOCITUTAHHS: OCO3HAHUS O0YYaIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX ITPaB
¥ 00SI3aHHOCTEH, yBaXKCHHUS K 3aKOHY U TPABOTIOPSIIKY;

MPEJICTaBJICHUS O COIIMATBHBIX HOPMaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH AEATENILHOCTH MPHU CO3IaHUH YUeOHBIX MPOEKTOB, PEILICHUN
yueOHBIX M NTO3HABATEIbHBIX 33/1a4, BBIITOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH TOHMMATh W NPHHUMATh MOTHBBI, HAMEPEHHS, JIOTMKY W apryMEHTBl JPYyTuX TpU
aHaNM3e pa3InIHbIX BUJIOB y4eOHOU JEATENLHOCTH;

2) B cdepe naTpuOTHUIECKOr0 BOCIIUTAHHS: LIEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY M HAyYHOMY
HACJIEIUI0 OTEYECTBEHHOW XUMUH;

YBOKEHHUS K TPOIECCY TBOpYECTBA B OOJACTH TEOPUM M TPAKTHYECKOTO MPUMEHEHUS XHUMUH,
OCO3HAHMS TOTO, YTO JOCTIDKEHHsS HAayKH €CTb pe3yJbTaT JUIMTEJBHBIX HaONIONCHUH, KPOMOTIHMBBIX
9KCIIEPUMEHTAJILHBIX TIOMCKOB, IIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTHKOB;

WHTEpeca M IO3HABATEIBHBIX MOTHBOB B IMOJYYCHWH U TOCIEAYIOIIEM aHaln3e WHPOpManuu O
NEPEAOBBIX JOCTIKEHHUSIX COBPEMEHHON OTeUeCTBEHHON XUMUU;

3) B cdepe OyXOBHO-HPAaBCTBEHHOTO BOCIUTAHUS: HPABCTBEHHOI'O CO3HAHUs, OSTHYECKOTO
MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYAllMH, CBSI3aHHBIE C XUMHYECKHMHU SBICHUSMH, W TPUHAMAThH
OCO3HAHHBIE PEIICHUS, OPUEHTHPYSCH Ha MOPaJbHO-HPaBCTBEHHBIE HOPMBI M [IEHHOCTH;
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TOTOBHOCTH OLICHMBATh CBOE IIOBEACHUE U MOCTYIIKU CBOUX TOBAPUILEH C ITO3ULNI HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHME MOCIEACTBUHN 3THX IOCTYIKOB;

4) B cthepe popMupoBaHHS KYJIbTYpPHI 3A0POBBS: IOHUMAaHHS IICHHOCTEH 37J0pOBOrO M OE€30MacHOTO
o0Opa3a >Ku3HM, HEOOXOAWMOCTH OTBETCTBEHHOTO OTHOLICHHSI K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 3[I0POBBIO;

COOJFO/IEHUST TIPaBWJI OE30MACHOTO OOpAIeHHs C BEIECTBAMH B OBITY, MOBCEIHEBHOHN XU3HU U B
TPYAOBOH ESTEIBLHOCTH;

[IOHUMAaHUS LEHHOCTU MNpPaBWJ HWHAMBUAYAJbHOIO M KOJUIEKTUBHOIO OE€30IaCHOrO IOBEICHUS B
CUTYyalUsX, yrPOKaIOIINX 30POBBIO M KHU3HHU JIIOJCH;

OCO3HAHUS MOCIEACTBUHA U HENPUATHS BPEAHBIX NPUBBIYEK (YIOTPEOICHHS ANKOTO0JIsl, HAPKOTHKOB,
KypeHHs);

5) B cdepe TPYAOBOTO BOCIHTAaHUSI: KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4e0HO-
UCCIIEIOBATENbCKOM AEATENbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTHX BUIAX ACATCIHLHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTHYECKHUX 3a7ad COUUAIBbHON HANPABICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJbI);

HHTEpeca K MPaKTHYECKOMY M3YUEHHIO NMpo¢eccHil pasiuvyHOro pojaa, B TOM YHUCIE HAa OCHOBE
MMPUMCHCHUA TPEAMCTHBIX 3HaAHHUH 110 XHUMHH,

YBaKEHUS K TPYLY, JIIOJSIM TPpyZAa U pe3yibTaTaM TPyI0BOi JesITeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HMHIOMBHIYaJbHOH TpaekTopuu oOpa3oBaHus, Oynymien
HpO(beCCI/II/I n peajiu3anuun CO6CTBCHHBIX JKMU3HCHHBIX IIJIAHOB C€ YUYCTOM JIMYHOCTHBIX HMHTEPCCOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 00111ecTBa;

6) B cdhepe PKOTOTHIECKOTO BOCIIUTAHUS: IKOJOTHYECKH IEIeCO00Pa3HOTO OTHOIICHHS K MPHUPOIIE,
KaK HCTOYHUKY CYILIECTBOBAHMS KU3HU Ha 3eMJI€;

IIOHUMaHUus FJIO6aJILHOFO XapakTepa 9KOJIOTUYCCKUX HpO6HCM, BJIMAHUA S5KOHOMUYCCKUX ITPOLCCCOB
Ha COCTOSIHUE MPUPOAHON U COLIMATIBHOU CPEbL;

OCO3HAaHUS HEOOXOAMMOCTH HWCIOJb30BAHUS MOCTIDKEHMA XHMHHM [UIi DELICHUS BOIPOCOB
panroOHAIBHOTO MPUPOIOIIONIL30BAHNS;

AKTMBHOTO HENPUSTHS ACUCTBUM, NPUHOCALIUMX BPEN OKpPYXKArOUIEH IPUPOAHON cpene, yMEHMs
NPOTHO3UPOBATh HEONArONpUSTHBIE 3KOJIOTMYECKUE MOCIEACTBUS MPEANPHHUMAEMbIX NEHCTBUH H
NpeZ0TBpalIaTh HX;

HaJIN4uA pa3sBUTOTO IKOJIOTHUYECKOTIO MBIIIJICHUS, KOJIOTUYECKOM KYJbTYpPbI, OIIbITa ACATCIBHOCTU
9KOJIOTMYECKON HAINPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI UMM B TIO3HABAaTEIbHOMN, KOMMYHHUKAaTUBHOM
Y COLIMAJIbHOM MPAKTUKE, CHOCOOHOCTH M YMEHUS aKTUBHO NPOTHUBOCTOSTH HJICOIOTHU XeMo(hoOuH;

7) B TOHAMaHMM UEHHOCTH HAYYHOTO TIO3HAHWS: C(OPMUPOBAHHOE MHUPOBO33PEHHS,
COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MPaKTHKH;

MOHUMaHUS creun(UKN XUMHUHM KaK HayKd, OCO3HAHHS €€ POJIX B (POPMHUPOBAHMH PALIIOHATIEHOTIO
HAYYHOTO MBIIUICHUS, CO3JIaHUH [EIOCTHOTO MPEICTABICHHUS 00 OKPYKAIONIEM MHpE KaKk O EIAMHCTBE
NPUPOABI W YENIOBEKa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W PEHICHWU MpoOJieM COXpaHEeHUs
NPUPOAHOTO PABHOBECHS;

yOeXKJICHHOCTH B 0CO00M 3HAYMMOCTH XUMHHM JIJIi COBPEMEHHOW IMBUJIM3AIMHM: B €€
TYMaHUCTHYECKOM HAIIPaBIIEHHOCTH W Ba)XHOW POJHM B CO3/JaHUM HOBOHM 0a3bl MaTepUalbHON KYJbTYpHI,
peleHnr TI00anbHBIX MpoOJIeM yCTOWYMBOTO Pa3BUTHA YEJIOBEUECTBA - CHIPHEBOW, 3HEPreTHYECKOH,
MUIIEBOH M HKOJOTMYECKOH O€301acCHOCTH, B Pa3sBUTUM MEAMLMHBI, OOECIIEYEeHHWH YCIOBHH YCHEIIHOTO
TPy/ia ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KKIOTO UiieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: NOHMUMAaHHUS CYIIHOCTH METOAOB IMO3HAHUS, HCIIOIb3yEeMBIX B
€CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIOJBb30BaTh IOJydaeMble 3HAHMS I aHalu3a U OOBSCHEHUS
SIBIICHUI OKpYXamero mMupa MW MOPOHUCXOOAIINX B HEM I/I3M€H€HI/II71, YME€HUA A€IaThb O6OCHOBaHHBIe
3aK/IIOYCHUSA Ha OCHOBE HAYYHBIX (baKTOB U UMCHOIIHUXCA JaHHBIX C MCJIbIO IOJYUYCHHA MOOCTOBEPHBIX
BBIBOJIOB,;

CIOCOOHOCTH CaMOCTOSTENILHO WCIIONB30BaTh XUMHUYECKHE 3HAHWS JUIS pelIeHus mnpobieM B
PCAIBHBIX )XKU3HCHHBIX CUTYallUAX,

WHTEpeca K TO3HAHMIO U MCCIIEA0BATEIbCKOM IESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPBIBHOMY 00pa30BaHHIO M caMOOOPa30BaHMIO, K aKTUBHOMY
IMMOJIY4YCHUIO HOBBIX 3HAHUM 110 XUMHUH B COOTBETCTBUHM C JKU3HEHHBIMH HOTpeGHOCTSIMI/I;

WHTEpeca K 0OCOOCHHOCTSIM TPY/a B pa3InyHbIX cepax npodeccHoHATbHON JIeSTeIbHOCTH.

2.1.2 Tlo3HaBarenbHBIE YHHBEpCAJbHbIE y4eOHBIC NEHCTBUS, KOMMYHHKATUBHBIC YHHUBEPCAIbHBIC
yueOHble AEHCTBUS, PeryIATUBHbIE YHUBEPCAIbHBIE YUeOHbIE EMCTBUS, COBMECTHAs JIESTEIbHOCTh

a) 0a30BbI€ JOrHYECKHUE JEUCTBUS KaK YacTh I103HABATEIbHBIX YHUBEPCAIBHBIX YUEOHbBIX IEHCTBUI:



CaMOCTOATEIBHO (POPMYITHPOBATE U aKTYaJIH3UPOBATh MIPOOIEMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;

OIIPE/IeNATh IENH JEATeNbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHU UX IOCTHKEHHS, COOTHOCHUTDH
Pe3ybTaThl AEATENLHOCTH C TOCTABICHHBIME LIEJISIMU;

WCTIONB30BaTh NPU OCBOCHWHU 3HAHWN MPHEMBI JIOTHYECKOTO MBIIUICHUS - BBIACISATH XapaKTepHbIE
NPU3HAKA TIOHATHUH W YCTAHABIMBATh WX B3aMMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIWE ITOHATHS IS
00BSICHEHHSI OTACITBHBIX (DAKTOB U SIBJICHHIA;,

BBIOMPATh OCHOBAHMS M KPUTEPHHU AJIS KIIaCCHU()MKAIIMK BEIIECTB U XUMHUYECKHUX PEaKIHi;

yCTaHaBINBATh NPHYMHHO-CIIEICTBECHHBIC CBA3H MEKITY N3y4aeMBIMH SBICHUSMH;

CTPOHUTH JIOTHYECKHE pPACCY)KICHUS (MHIYKTUBHbBIC, IEAYKTHBHBIC, II0 AHAIOTHH), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPHUBAEMBIX SIBICHUSX, (OPMYITUPOBATH BHIBOJIBI U 3aKIIIOYCHUS;

MPUMEHSTh B MpoLecce MO3HAHUS, UCTIONb3yeMble B XUMHH CHMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
npeoOpa3oBBIBAaTE MOJIEIBHBIC MPEICTABICHUS - XUMHYECKHMH 3HAK (CHMBOJ) 3JIEMEHTa, XHMHUYECKas
¢dopmyna, ypaBHEHHE XUMHYECKON PEaKIMU - MPH PEIICHUH Y4YEeOHBIX MMO3HABATENbHBIX U MPAKTHYECKHX
3a7ay, MPUMEHATh Ha3BaHHbIC MOJETbHBIC TPEACTABICHHUS JUIS BBISBICHUS XapaKTEPHBIX IMPH3HAKOB
M3y4aeMbIX BEIIECTB M XMMUUCCKUX PEaKIHH.

0) 0a30BBIC HCCIENOBATEIbCKUE JCHCTBUS KaK YaCTh IO3HABATEIBHBIX YHHBEPCAJIHHBIX YIEOHBIX
JICVCTBUM: BJIaIETh OCHOBAaMHU METOJ0B HAYYHOTO NTO3HAHUS BEUIECTB U XUMUUECKUX PEAKIIMIA;

(bopMyaHpoOBaTh IEMHM M 3aa4d WCCIEAOBAHUS, WCIIOIH30BATh MOCTABICHHBIE M CaMOCTOSTEIHHO
copMyIHpOBaHHBIE BONPOCH B KAYeCTBE HHCTPYMEHTA MO3HAHUS M OCHOBBI JJIsI JOPMHUPOBAHHS THIIOTE3HI
10 TPOBEPKE NMPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUI;

BJIaACTh HaBbIKaMH CAMOCTOSATCIBHOI'O TNIAHUPOBAHUA U MMPOBECACHUA YYCHUYCCKUX SKCIICPUMEHTOB,
COBEpIIICHCTBOBAaTh yMEHHs HAONIOAaTh 3a XOJOM IIpoIecca, CaMOCTOSTEIBHO IPOTHO3UPOBATH €ro
pe3yabTaT, (QOpPMYJIMpPOBATh OOOOIIEHHUS W BBIBOJBI OTHOCHUTCIIHO JIOCTOBEPHOCTH PE3YJIbTATOB
WCCIIEIOBAHUS, COCTaBJISATE 0OOCHOBAHHBIN OTYET O MPOJIeIaHHOHN padoTe;

npuoOpeTaTh OMNBIT YYCHUYECKOH HCCIEeIOBATENILCKOM W IMPOCKTHON NESTENBHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METO/OB pEIICHMS IPaKTHYECKUX 3a/ad,
MMPUMCHCHUIO PA3JINYHBIX METOAOB ITIO3HAHMA.

B) yMmeHus paboraTh ¢ HH(OpMaIMEHd Kak 4YacTh IO3HABATEIbHBIX YHUBEPCAIBHBIX Y4EOHBIX
JICWCTBUI: OPHEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHHMKAX WH(MOpPMAIMK (HAYYHO-TIONYJSpHAs JIUTEpaTypa
XUMHAYECKOTO COJIEpYKaHWsl, CIpaBOYHbIe MocoOusi, pecypchl MHTepHeTa), aHanu3upoBaTh HHPOPMAIIUIO
Ppa3JINYHbIX BUI0B u (i)OpM MpeaCTaBJICHUA, KPHUTUYCCKU OLICHUBATh cc JOCTOBEPHOCTH u
HETIPOTHBOPEYHBOCTD;

(bopMyIHpOBaTh 3aNpOCHl M NMPUMEHATh Pa3IMYHBIE METOJBI NPU MOUCKE M 0TOOpe MH(pOpMAIHy,
HeO6XOIIPIMOI7[ JJIA BBITIOJIHCHUA y‘Ie6HBIX 3a7a4 OMpeACJICHHOIO TUIIA,

NpUOOpETaTh OIBIT UCIOIB30BaHMS HHPOPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI M Pa3IHIHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BBHIOMPATh ONTHMANBHYI0 (popMy mpescTaBieHuss nHGopMaru (CXeMbl, TPaQUKH,
JarpaMMbl, TaOJHIIbI, PUCYHKH H APYTHE);

UCIIONb30BaTh HAYYHBIH SI3BIK B KA4eCTBE CPEACTBA NPH PadoOTe C XUMHYECKOW HH(pOpMAIMeii:
NPUMEHATh MEXIpeaMeTHble (pu3ndeckme W MareMaTH4ecKue) 3HaKH W CHMBOJIBL, (HOpMYJIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

WCIONB30BaTh U NPe0OpPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

I') OBJIaJIEHNE YHUBEPCAILHBIMI KOMMYHHKATHBHBIMH JICHCTBUSIMH .

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOj€ JUaliora W/WIH JUCKYCCHH,
BBICKa3bIBaTh HJeH, (HOPMYIMPOBATb CBOM MPEIJIOKEHHS OTHOCHUTENIFHO BBIMONHEHHUS IPeIOKEHHON
3a1a4u;

BBICTYNIATh C NPE3CHTAlMEl pPE3yJbTAaTOB IIO3HABATEIBHOM  JESATEIBHOCTH, IMOJYyYEHHBIX
CaMOCTOSITETIbHO WIIM COBMECTHO CO CBEPCTHHUKAMH IIPU BBIOJHEHUHM XHUMHYECKOTO OSKCIIEPUMEHTa,
NPaKTUYECKONW PabOThl M0 MCCIEIOBAHUIO CBOWCTB M3Y4aeMbIX BELIECCTB, PeaIH3alud YIeOHOTO MPOeKTa U
(GhopMyJIUPOBaTh BBIBOMABI 10 pE3yJibTaTaM IMPOBEACHHBIX MCCIICIOBAHUN IYTEM COIJIaCOBaHWS MO3MIUN B
X0/ 00CYXIeHHs U 0OMEHA MHCHHUSIMU.

yYMEHUsI OOLIEHNUS KaK 4aCTh KOMMYHHUKAaTUBHBIX YHUBEPCAIBHBIX yUEOHBIX JEHCTBHIMA:

1) OBJIaJIEHNE YHUBEPCAIBHBIMH PETYJISITUBHBIMU JICHCTBUSIMH:

CaMOCTOSITEIBHO TUIAHMPOBATh U OCYIIECTBISITH CBOIO MO3HABATEIHLHYIO JESITEIBHOCTD, ONPEelsis
ee [eJIM | 33/1a4¥, KOHTPOJIMPOBATH U 110 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh NpPEIaraeMblii alrOPUTM
JEHCTBUI TIpW BBIMOJNIHEHUM YYeOHBIX W HCCIIEAOBATENbCKUX 3ajad, BeIOMpaTh HambOosee >PQEeKTHBHBIN
CIOCco0 MX PEeLIeHHs C yYeTOM IMOyYESHHUS] HOBBIX 3HAHHH O BEIIECTBAaX M XUMHUYECKUX PEaKIHAX;

OCYIIIECTBIISITH CAMOKOHTPOJIb CBOCH AEATEIBHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOILICHKH.



2.2 O0s13aTeNnbHBIMU TUCIMTUTMHAPHBIMU PE3yTbTaTAMH CUUTATH:

2.2.1 IIpenMeTHBIE pe3yNIbTaTHl OCBOSHHUS:

1) copMHUpPOBAHHOCTh TPEJACTABICHUN: O XHMHYCCKOW COCTABJIAIONICH E€CTCCTBCHHOHAYYHOM
KapTUHBI MHpA, POJU XUMHH B MO3HAHWH SIBICHHA NPUPOJBI, B (OPMHUPOBAHUK MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHATBHONH TPAMOTHOCTH, HEOOXOJMMOW ISl pEIIeHHs NPAKTUYECKUX 3a7ad |
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO H IIPUPOTHON CPEIE;

2) BIQJICHUE CHCTEMOW XMMUYECKUX 3HAaHWH, KOTOpas BKJIIOYACT: OCHOBOIIOJATAIOIIUE TOHSATHS
(XMMHYECKHIA SIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI0YKa aTOMa, S-, P-, 0-3JIEKTPOHHBIC OpPOUTATH aTOMOB, HOH,
MOJIEKYJIa, BAJIEHTHOCTH, 3JEKTPOOTPHUIATEIHHOCTh, CTENEHb OKHCICHWS, XWMHUYECKas CBA3b, MOJIb,
MOJISIpHAsl Macca, MOJISPHBIA 00bEM, YIIIEPOAHBIN CKENeT, (YHKIMOHAIbHAS TPYIINa, PaIUKal, H30MEPHS,
M30MEpPBI, TOMOJIOTUYECKUNA PsJl, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOA- U a30TCOACPKALIUE COCAUHECHHUS,
OMOJIOTHYECKN aKTUBHBIE BEIIECTBA (YTIEBOJBL, KHPBI, OETIKH), MOHOMEp, MOJMUMEp, CTPYKTYpPHOE 3BEHO,
BBHICOKOMOJICKYJISIDHBIE ~ COCAMHEHUS, KpUCTAUNIMYECKas  pEIIeTKa, TUIBl XUMHUYECKUX  peakiui
(OKHCITUTENLHO-BOCCTAHOBUTEIBHBIC, 3K30- M JSHJAOTESPMUYCCKUE, PEAKIMM HOHHOTO OOMEHa), PacTBOD,
AIIEKTPOIUTHI, HEANEKTPOIIUTHI, AIEKTPOIUTHIECKAS TUCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTh
XUMHYECKON peakiui, XUMHYECKOE€ PAaBHOBECHE), TEOPHH W 3aKOHBI (T€OpUs XUMHUYECKOTO CTPOCHHS
opranndeckux Bemects A.M. byTiepoBa, Teopus JIEKTPOTUTHIECKON JUCCOLUAIINHN, TIEPUOTUICCKUI 3aKOH
AWM. MengeneeBa, 3aKOH COXpaHEHHsS] MacChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHAN SI3BIK XUMUM,
(haKTOMOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYUCHHH M O€30IMacCHOM HCTIOJIh30BAaHMH BaXKHEHUIITHX
HEOPraHUYCCKUX U OPraHUYCCKHUX BEIECTB B OBITY M MPAKTHUUECKON JEATSILHOCTH YEIOBEKa;

3) chopMUPOBAHHOCTh YMCHHI BBISBIATH XapaKTEPHbIC MPH3HAKK M B3aUMOCBS3b H3yUCHHBIX
MOHATHHN, TPUMEHSATh COOTBETCTBYIOIIHE TOHATHS NIPY ONMCAHWW CTPOSHHSI M CBOWCTB HEOPTAaHHUYECKUX H
OpPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUN; BBISBISITh B3aUMOCBSI3b XUMUYCCKUX 3HAHUM C TIOHATHSIMHU U
MIPEACTABICHUSAMH JIPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

4) cPOopMHpPOBAHHOCTh YMEHHH HCIIOJNB30BaTh HAWMEHOBAaHWS XHMHYECKHUX COCIMHEHUI

MEXIYHAPOIHOTO COI03a TEOPETUYECKOW W TPHUKIATHOW XVMHH W TPUBHAIBHBIE HA3BaHUS BaKHEWIITNX
BEICCTB (ITHJICH, alleTHIICH, MIIUIIEPHH, (GeHOJ, (hopMabaeril, YKCyCHasi KUCIIOTa,
TJIMIIMH, YTapHBIA Ta3, YIIEKUCIBIA ra3, aMMHaK, TallleHas W3BECTh, HETallleHasl W3BECTh, ITUThEBAS COla U
JIPYTHX), COCTABJIATH (POPMYIIBI HEOPTraHWYECKHMX W OPraHMYECKHUX BEIIECTB, yPaBHEHUS XHUMHYECKUX
peaknuii, OOBSCHATh WX CMBICT; TMOATBEPXKIATh XapakTEpPHBIE XHWMHUYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMH U 3alMUCIMH YPABHEHUN XUMHUECKIX PEAKITHIA;

5) copMHupOBaHHOCTh YMEHUIl yCTaHABIMBATH MPUHAIJICKHOCTh M3yUEHHBIX HEOPTaHUYECKHX U
OpPraHMYECKUX BEIIECTB K OMPEAENCHHBIM KJIaccaM W TPYIIaM COSJUHEHHN, XapaKTepU30BaTh UX COCTaB U
BKHCUIITME CBOMCTBA; OIPEACNATh BUABI XUMHUYCCKUX CBs3€H (KOBaJeHTHas, MOHHAs, METAJLTUYECKAas,
BOJIOPOHAS), THITHI KPUCTAIUTMYECKUX PEIIETOK BEIECTB; KIACCUPHUITPOBATh XUMHUYECKUE PEAKIINH;

6) BlaJeHWE OCHOBHBIMH METOJaMH HAyYHOTO TMO3HAHWSA BEHIECTB M XHUMHYECKUX SIBICHUH
(HabmnrozieHUe, U3MEPEHUE, SIKCIIEPUMEHT, MOJICTUPOBAHKE);

7) chopMHPOBAHHOCTh YMEHHUH IMPOBOJUTH PACUEThl MO0 XUMHUECKUM (OpMYyJiaM U ypaBHEHHUSIM
XUMHYECKAX PEaKIMid C HWCIIONb30BaHuEM (DU3MUECKUX BEIHYWH, XapaKTEpHU3YIONIMX BEIIeCTBA C
KOJIMYECTBCHHONH CTOPOHBI: MacChl, O0ObeMa (HOpPMajbHBbIC YCJIOBHs) Ta30B, KOJMYECTBA BEICCTBA;
WCIIOJI30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS ISl TPUHSATUS PEIICHWH B KOHKPETHBIX >KH3HEHHBIX
CUTYyallUsIX, CBA3aHHBIX C BEIICCTBAMHU U UX IPUMEHEHUEM;

8) CcQOopMHUPOBAaHHOCTH YMEHHMI IUTAHUPOBATH M  BBIMIOJNHATH XUMHYECKHN JKCHEPUMEHT
(TIpeBpaleHnsT OPTaHWYECKUX BEIISCTB MPU HATPEBAaHUM, MOJYyUYCHHWE JTHJICHA W W3yYEHHE €r0 CBOMCTB,
KAueCTBCHHBIC pEaKIWW Ha albJCTHUIBI, KpaxMall, YKCYCHYIO KHCIIOTY; JACHaTypaius OeJIKOB TpHu
HarpeBaHUM, [[BETHBIE PEaKIUU OEIKOB; MPOBOJUTH PEAKIIMH MOHHOTO OOMEHa, ONPEJIENSTh CPEy BOIHBIX
pacTBOPOB, Ka4eCTBCHHBIC PEakIWh Ha Cyib(har-, KapOOHAT- W XJIOPHA-aHUOHBI, Ha KAaTHOH aMMOHWSI,
peraTh 3KCIepUMEHTATBHBIC 331291 110 TeMaM "MeTaisr" 1 "HeMeramiel'") B COOTBETCTBUH

Ocoboe 3HaveHWe NUCHUIUTMHA HMeeT mpu ¢GopmupoBannu u pazsutuun OK 01, OK 02,
OK 04, OK 07



Tabnuua 1 — [Inanupyemble pe3ysibTaTbl OCBOCHUS 00111€00pa30BaTENIbHON JUCITUTUTUHBI

po¢eCCUOHAIBHON IeATETHHOCTH,
OBiajgeHne YHMBEPCAJBHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH 1efiCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE IeliCTBHS:

- CaMOCTOATENbHO  (POpPMYIMpPOBaTH U
aKTyaJIu3upoBaTh MpoOJieMy, paccMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIECTBEHHBIH MPU3HAK WIN
OCHOBaHUS JUIsl CPaBHEHMSI, KJIacCU(PUKAIIN U
00001IEeHHS;

- ONpeleNsITh LENU AEITeNbHOCTH, 33a1aBaTh
napaMeTpbl U KPUTEPUU UX JTOCTUKEHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH W TIPOTUBOPEYUHS
B paccMaTpUBaEeMbIX SBJICHUSX;

- BHOCHUTh KOPPEKTHBHI B JESITEIHHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YJbTATOB IIEJSIM,
OLICHUBATh PUCKH TIOCIICCTBHI JEIATEIbHOCTH;

- Ppa3BUBaTh KpPEaTHMBHOE MBILIUICHUE IIpU
pELIeHNH KU3HEHHBIX Mpo0iieM

Kon u IInanupyemMble pe3yJabTAThl 0OCBOCHHS THCIUILIHHBI

HAaMMEHOBaHUe

(popmupyembIxX Oo0mme JucuuninHapHble

KOMIIeTeHIM

OK 01. | B yacTH TPy10BOIr0 BOCIIMTAHMS: - BJAJCTb CHCTEMOM XMMHMYECKHMX 3HAHUM, KOTOpas  BKJIKYACT:

Bri6bupath - TOTOBHOCTh K TPYyIy, OCO3HAHUE IIEHHOCTH | OCHOBOMOJArallue MOHATUS (XUMHUYECKUN SJIEMEHT, aTOM, DJIEKTPOHHAS

CIocoObI MacTepCTBa, TPYIOIIO0UE; oboJiouka aroma, S-, p-, 0-3JI€KTpOHHBIC OPOUTAIN AaTOMOB, HOH, MOJICKYIIA,

pemieHuss 3a1ad | - TOTOBHOCTh K AKTUBHOM JI€ATEJIbHOCTH | BAJIGHTHOCTh, 3JIEKTPOOTPULIATEIBbHOCTh, CTEIIEHb OKHUCICHHUS, XUMHUYECKas

MPOPECCUOHANIBH | TEXHOJIOTUYECKON u COILIMAJILHOM | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBI OOBEM, YIJIEPOJHBIA CKEIeT,

O#1 IeATEeIbHOCTH | HAIIPaBJICHHOCTH, CHOCOOHOCTH | (DYHKIIMOHANbHAS TPYIA, PaJuKall, U30MEPUs, U30MEPbl, TOMOJIOTHUYECKHIA

IPUMEHUTEIBHO | MHULUUPOBATH, IUIAHUPOBATh U | psill, TOMOJIOTH, YIJIEBOJOPO/IbI, KHCIOPOJ- U a30TCOAEPKAIINE COCIUHEHHUS,

K Pa3JIMYHBIM | CAMOCTOSITEIILHO BBIIIOJIHSATh TaKylo | OMOOTHYECKH aKTUBHbBIC BEIIECTBa (YIJIEBOJIBI, KHUPbI, OEIKHU), MOHOMED,

KOHTEKCTaM NeSITENIbHOCTD; [IOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COEAUHEHMS,
- HHTEpeC K  pa3iuuHbiM  cdepaM | KpUCTAIIMUECKAs PELIETKA, TUIMBl XUMUYECKUX pPEaKIHi (OKHCIUTEIbHO-

BOCCTAHOBUTEJbHBIE, 3K30- U SHJO0TEPMHUUECKHE, PEaKIIUd HOHHOTO 00OMEHa),
pacTBOp, IEKTPOIUTHI, HEIIEKTPOIUTHI, IEKTPOIUTHYECKAs TUCCOLUALNS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM PEeaKIK, XUMUYECKOE
paBHOBECHE), TEOPUM U 3aKOHBl (TEOpPHs XUMHUYECKOTO CTPOEHUS
opranuueckux BemectB A.M. ByriepoBa, Teopusi 3JIEKTPOIMTUYECKOM
Juccounuanuy, nepuoaudeckuil 3axkon .M. MenneneeBa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XMMHHU, (PAKTOJIOTHUECKHE
CBEJIEHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U OE30MIaCHOM MCIIOJIb30BAHUU
BaXHEHIIMX HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- yYMEThb BBIABIATH XapaKTEpHbIE MPHU3HAKK M B3aUMOCBS3b H3YYEHHBIX
MOHSTHH, IPUMEHITh COOTBETCTBYIOIME MOHATHS IIPU ONMUCAHUHM CTPOCHMUS
U CBOMCTB HEOPraHMYECKHUX U OPraHMYECKHX BEILIECTB U UX MPEBpAIICHMIA;

BBISIBJIATH ~ B3aUMOCBA3b  XMMHYECKMX 3HaHUM C  TOHATUAMH U
MNpEaACTAaBICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX ITPEAMCETOB,

- yMeTh HCHOJIb30BaTh HAMMEHOBAHUS XMMHYECKUX  COEAMHEHUI
MEXKIYHApOAHOTO COI03a TEOPETHYECKOM U MPUKIATHON XUMHUH U

TPUBHUAIBHBIC HA3BAHUS BAKHEUIITUX BEIIECTB (ITUJICH, alleTHIICH, TTUICPHH,
denon, dopmanpaerun, YKCycHas KHCIIOTa, TJMIMH, YrapHbId ras,




0) 0a30BbIE HCCIeN0BATENbCKUE e CTBHS:

- BJIAJICTh HaBBIKAMHU yueOHo-
HCCIIEN0BATEIBbCKOU u MIPOEKTHOMN
NesITeIbHOCTH, HaBbIKAMH  pa3pelleHUs
mpooem;

- BBIABJIATH IPUYMHHO-CIICJCTBCHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3ajauy, BbI/IBUTaTh
TUIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTbI
JUIS  JTOKa3aTeslbCTBA CBOUX YTBEPKACHUH,
3aJ1aBaTh IapaMeTpbl U KPUTEPUH PELICHHUS;

- aHaNM3MpOBaTh IOJYYEHHbIE B  XOJE
pelleHnsl 3aJa4d Pe3yJIbTaTbhl, KPUTHUYECKH
OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOTHO3UPOBaTh ~ M3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- YMETh MIEPEHOCUTH 3HaHUsA B
MO3HABATENbHYI0 U MPAKTUYECKYI0 00J1acTU
KU3HEIEATEIBHOCTH;

- YMETb UHTETPUPOBATh 3HAHUS W3 pPa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIABUTAaThb HOBBIC niaeu, npezmaraTL
OpPUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;
-  COOCOOHOCTP WX  HCIIOJB30BaHUA B

MMO3HABATEIbLHON U COLMAIbHOM IMPAaKTUKC

YIJIEKUCIBIN a3, aMMMAK, TalleHasl U3BECTh, HETralleHasi U3BECTh, ITUThEeBast
coJa U JpYyrux), COCTaBJIATh (POPMyJbl HEOPraHMYECKMX U OPraHMYecKuX
BEIIECTB, YPAaBHCHHS XHMUYECKHX pEaKIHid, OOBACHATH HUX CMBICI;
IIOATBEP)K1aTh XapaKTepHBbIE XUMHUYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOILMMHU 3KCHEPUMEHTAMHU U 3allUCAMU YPAaBHEHUN XHMHUYECKUX
peaKIuii;

- YMETb YCTaHaBJIMBaTh INPUHAIJIECKHOCTh M3YYEHHBIX HEOPraHWYECKUX U
OpPraHMYECKUX BEILECTB K ONPEACICHHBIM KJlacCaM U IpyIIaM COECIUHEHUH,
XapaKTepu30BaTh WX COCTAaB M Ba)XKHEWILIME CBOMCTBA; OMNPEIENIATH BHJIbI
XMMUYECKHUX CBs3€eH (KOBaJeHTHAas, MOHHAs, MeTaJUIMYecKas, BOJOPOIHAs),
TUIIBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIacCu(HUIIMPOBATh XUMHUECKHUE
peaxkuuu;

- chopMHUpOBaTh MPEACTABICHHS: O MaTepHaIbHOM EIWHCTBE MHDA,
3aKOHOMEPHOCTSX U NI03HABAEMOCTH SIBJICHUI NPUPOBL; O MECTE U 3HAYCHUU
XUMHA B CHCTEME ECTeCTBEHHBIX HAayK M €€ pOoJii B OOECIeYeHHH
YCTOMUYMBOrO pa3BUTHS YEJIOBEUYECTBA: B PEIIEHUH MPOOIEeM 3KOIOIMYECKOH,
DHEPTreTUYECKOW W THUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI,
CO3/IaHUM HOBBIX MaTE€pHUaIOB, HOBBIX UCTOYHUKOB SHEPIHH, B 00ECIIEYeHUN
paIMoHaIbHOIO MPUPOAONOIL30BaHusA, B (DOPMUPOBAHUM MHUPOBO33PEHUS U
oOmielf KynIbTypbl 4eEJIOBEKa, a TakKe JKOJOTMYECKH OO0OCHOBAHHOTO
OTHOUIEHMSI K CBOEMY 3/10POBbIO U MIPUPOJHOM CpEIE;

- BJAJETb CHCTEMOM XMMMYECKHX 3HAHHWM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAlONIME TOHATUS  (IOMOJIHUTENBHO K CHUCTEME MOHSITHH
0a30BOro ypoBHs) - H30TOIBI, OCHOBHOE U BO30YX/IEHHOE COCTOSIHME aTOMa,
ruOpuIu3aIys aTOMHBIX opOuTanel, xumuueckas cBsisb ("c" u "n", KpaTHbIe
CBS3M), MOJSIpHAas KOHLEHTpalus, CTPYKTypHass Qopmyna, uzomepus
(cTpykTypHasi, reomeTpudeckas (LMC-TpaHC-U30MEpHsI), TUIIBI XUMHUYECKUX
peakiuii (roMo- U TeTeporeHHble, 0OpaTUMble U HEOOpaTUMBIE), PACTBOPHI

(MCTHHHBIE,  JUCHEPCHBIE  CHUCTEMBI), KPUCTAJUIOTMJAPATHI,  CTEIEHb
JUCCOLMAIINKU, DJIEKTPOJIN3, KPEKUHT, PUGOPMHUHT);T€OPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PDEHUYECKUE 3HAHUA, JIeKAllUe B OCHOBE
NOHUMaHMs TNPUYUHHOCTM M  CHCTEMHOCTH XUMHUYECKUX  SIBJICHHH,

COBpPEMEHHBbIE TPEJACTABJICHUS] O CTPOCHUM BEHIECTBA HAa AaTOMHOM,
MOJIEKYJISIPHOM M HaJMOJIEKYJIIDHOM  YPOBHSX; THPEJCTABICHUS O




MEXaHU3MaX XMMHUYECKUX pPEaKLMH, TEPMOAMHAMUYECKUX U KMHETUYECKUX
3aKOHOMEPHOCTAX UX IPOTEKaHUs, 0 XUMHUECKOM PaBHOBECHH, JUCIIEPCHBIX
cucreMax, (pakTOJIOTMYECKHE CBEIEHUS O CBOICTBAX, COCTaBe, MOJYYCHUU H
0€30I1aCHOM HCIOJIb30BAHUU BAKHEHIINX HEOPraHMYECKHX M OPraHUYECKUX
BEIIECTB B OBITY ¥ MPAKTUYECKOH JEATEIHHOCTH YeJIOBEKa; OOIINX HAYYHBIX
IPUHIUIIAX XUMUYECKOT0 NMPOU3BOACTBA (HA IPUMEpPE ITPOU3BOICTBA CEPHON
KHCJIOTHI, aMMHUaKa, METaHOJIa, IepepadoTKu HePTH);

- YMEeTh NPOBOAMTH PACUYEThl MO XMMHUYECKMM (opMyjaM U YpPaBHEHUSIM
XUMHYECKHX PEAKIHUH C HUCIOIb30BaHUEM (PH3UUECKUX BEIUYMH (MAacChl,
o0beMa Ta30oB, KOJIMYECTBA BEIECTBA), XapaKTEPHU3YIOLIMX BEILECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacueThl [0 HAXOXKIEHUI0 XMMHUYECKOMN
dopMynbl BelecTBa; pacdyeTbl Macchl (00beMa, KOJIMYECTBA BEIECTBA)
IIPOJYKTa peaklyu, €CJIi OJHO U3 UCXOJIHBIX BEUIECTB JIaHO B BUJIE pacTBOPa
C ONpeAeTeHHON MaccoBOM J0iel pacTBOPEHHOro BEIIEeCTBA WIM JAHO B
M30bITKE (MMEET IPUMECH); pacueThl MaCCOBOM MJIM OOBEMHOMN JI0JIM BBIXOZA
IPOAYKTa PEAaKIMU; pacueThl TEIUIoBOro »¢dexra peakuui, 0OBEMHBIX
OTHOIIICHUH T'a30B;

- YMEThb BBIABIIATH XapaKTEpHbIE NPU3HAKW M B3aWMOCBS3b H3YYEHHBIX
MOHSTHUH, IPUMEHITh COOTBETCTBYIOLME MOHITHUS IPU OMUCAHUM CTPOCHMUS
U CBOMCTB HEOPraHMYECKHUX M OPraHMYECKHX BEIECTB M UX IPEBPALICHMI;
BBISIBJISITH ~ B3aMMOCBA3b ~ XMMHYECKMX 3HAaHMW C  TOHATUAMU WU
NpeCTaBICHUAMH JAPYTUX NPEAMETOB JUIsl 00Jiee OCO3HAaHHOTO OHUMAaHMS U
OOBSICHEHUS CYIIHOCTH MAaTepUalbHOIO €IWHCTBA MHpPA; HCIIOJIb30BAThH
CHUCTEMHbIE XHMHYECKHE 3HAHMA Ui OOBSICHEHUS M IPOrHO3UPOBAHMS
SBJICHUH, UMEIOIINX €CTECTBEHHOHAYUHYIO IIPUPOLY;

- YMETh MHCHOJIb30BaThb HAMMEHOBAaHUS XUMHUYECKHMX  COEAVUHEHHM
MEXKJIYHApOAHOTO COI03a TEOPETHYECKOM W MPUKIATHOM XUMHH U
TPUBUAIBHBIE HAa3BaHUs BEILIECTB, OTHOCSIIMXCS K M3YYEHHBIM KJlaccam
OpraHUYECKUX U HEOPTaHMYECKUX COEAMHEHUN; UCIOIb30BaTh XUMHUYECKYIO
CUMBOJMKY JUIi COCTaBJeHHsS (OpMyn HEOpPraHHMYECKHUX  BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX )
dopMynT OpraHMYECKHMX BEIIECTB; COCTAaBJIATh YPaBHEHHUS XHUMHYECKHX
pEeaKkUMi U PACKPBIBATh UX CYIIHOCTh: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPEICTBOM COCTABJICHHUSI MIEKTPOHHOIO OajlaHCa 3THUX PEeaKIHid;
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peakiuii HOHHOTO OOMEHa IyTeM COCTAaBJICHHUS MX IOJIHBIX U COKpAIlEHHBIX
MOHHBIX YPaBHEHUM; peaKlnil TUAPOIN3a, PEAKIUMA

KOMILIEKCOOOpa3oBaHusl (Ha TpuUMepe TUAPOKCOKOMIUIEKCOB LIMHKA H
ATIOMHUHUS); MOJATBEPKJIAaTh XapaKTepHble XMMHYECKHUE CBOWCTBA BEILECTB
COOTBETCTBYIOILMMHU 3KCHEPUMEHTAMHU U 3allUCAMU YPAaBHEHUN XHMHUYECKUX
peaKIuii;

- YMeTh KJacCU(pUIMpPOBaTh HEOPTaHMUYECKUE W OPTraHUYECKHE BEIIECTBA U
XUMHUYECKHUE PEAKIUH, CAMOCTOSTEIbHO BBHIOMPATh OCHOBAHUS M KPUTEPUU
JUIsl Kiaccu(UKaluu U3y4aeMblX XMMUYECKUX OOBEKTOB; XapaKTepU30BaTh
COCTaB M Ba)KHEUIIME CBOMCTBA BEILIECTB, IPUHAJJICKAIINUX K ONPEACIICHHBIM
KJlaccaM U rpylnmnam COeIMHEHHUH (IIPOCThIe BELIECTBA, OKCU/IbI, THIPOKCH/IBI,
COJIM; YTJIEBOJIOPOABI, NPOCThie 3(GUPBI, CHUPTHI, (EHOJBI, ATbAETHBI,
KETOHBI, KApOOHOBBIE KUCIIOTHI, CIIOKHBIC d(UPHI, )KUPBI, YIIIEBObI, AMUHBI,
AMUHOKUCIIOTHI, ONTKH); IPUMEHSTh 3HAHUS O COCTaBEe M CBOWCTBAX BEIIECTB
JUISt AKCIIEPUMEHTAIbHON IIPOBEPKHU TUIOTE3 OTHOCHUTEJILHO
3aKOHOMEPHOCTEN NPOTEKAHUS XUMHUYECKUX PEAaKIMH M MPOrHO3MPOBAHUS
BO3MOKHOCTEHN UX OCYILECTBIICHHUS;

- YMETh MOATBEP)KIAaThb Ha KOHKPETHBIX MPUMEPAX XapakTep 3aBUCUMOCTU
PEaKIMOHHON CIIOCOOHOCTH OpPraHMYECKUX COEIMHEHUN OT KPAaTHOCTH U
TUMa KoBaJIeHTHOM cBsA3M (""c" u "n'"), B3aMMHOr0 BIUSHUSA aTOMOB M T'PYII
aTOMOB B MOJIEKYJax; a TakkKe OT OCOOCHHOCTEH peaju3alMy pa3indHbIX
MEXaHU3MOB NPOTEKAHUSI peaKLnii;

- YMETb XapaKTepHU30BaTh HJIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM M
BO30Y)XKJICHHOM COCTOSIHUM) M HMOHOB XHMHYECKHX DJIeMeHTOB 1 - 4
nepuonoB Ilepuoanueckoit cucremsl JI.M. MenneneeBa M uX BaJEHTHBIE
BO3MOXKHOCTH, HcIoyb3ys mouatusa "s", "p", "d-anmekrponnsie" opbOurtanmu,
HHEPreTUYECKUe YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMs CBOWCTB
XUMHUYECKHX AJIEMEHTOB M O0pa3yeMbIX MMHU COEIMHEHUI MO IepuojaM U
rpyInmamM;

OK 02.
Hcnonp3oBaTh
COBPEMEHHBIC
cpeiacTBa
MOKCKA, aHAJIN3a

B 00/1acTH HEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHN,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW M OOILIECTBEHHOW MPaKTHKH,
OCHOBAHHOTO Ha  JMasore KYJIBTYP,

- yMeTh IUIAHUPOBATh W  BBINONHATH XUMHUYECKHH  OKCIEPUMEHT
(mpeBpallleHusT OpPraHWYECKUX BEIIECTB TIpPU HArPEBAHHUM, MOJIYYEHHUE
ATUJICHA U M3YYEHUE €r0 CBOMCTB, KaUECTBEHHBIC PEAKI[MW HA aJIbJICTUIbI,
Kpaxmall, YKCYCHYIO KHCJIOTYy;, JIeHarypauus O€IKOB TpHU HarpeBaHUH,
IBETHBIC PpEAKIMU OCJIKOB;, MPOBOAWTH PEAKIMH HOHHOTO OOMEHa,
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u
UHTEPIIPETaluU
uHpOpMALIUU U
nH(pOpMaITMOHH
BIC TEXHOJIOTUHI
JUTSI BBITIOJTHEHUS
3a1a4
npo¢eCCHOHAIIBH
Ol IeATEbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa
B [IOJIMKYJIbTYPHOM MHDE;

- COBEPIIEHCTBOBAHNUE SI3BIKOBOM U
YUTATEIbCKOM  KYJIBTYpPhl Kak  CpeacTBa
B38,I/IMO[[GfICTBPI51 MCKAY JIIOJAbMU U ITO3HAHUA
MHUpA;

- OCO3HaHUE LIEHHOCTHU Hay4HOU
JESATEIIBHOCTH, T'OTOBHOCTH  OCYLIECTBIISATH
IIPOECKTHYIO U HCCIIE0BATEIIBCKYIO

JeSITeIbHOCTh MHIUBUAYATbHO U B TPYIIIIE;
OBiajeHne YHHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMUAEHCTBUSIMMU:

B) pa6ora ¢ undopmanmeii:

- BJIaJICTh HAaBBIKAMH MOJY4YeHUsS HHGOpMAIIUU
u3 HUCTOYHHUKOB pasHbIX THUTIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATH  IOMCK,
aHaJIM3, CUCTEMAaTHU3alMI0 U HHTEpIpeTaIiio
nH(pOpMalIUK PA3NUYHBIX BUAOB U  (GopM
MIpe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCTHI B PA3NUYHBIX (hopMaTax c
YYETOM Ha3Ha4YeHHs HWH()OpMAIH U IEIEeBOM
ayTUTOPUH, BBIOUpPAs ONTHUMAIbHYIO (OpMy
MIPE/ICTaBICHUS U BU3YyalIU3aliy;

- OIIGHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTb
nHpOpMAIINY, €€ COOTBETCTBHE MPABOBBIM U
MOpPaJIbHO-ITHYECKUM HOpMaM;

- WUCTIOJNB30BaTh CPENCTBA WH(POPMAIIMOHHBIX
U KOMMYHHKAIIMOHHBIX  TEXHOJOTUH B
pEIIeHNH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
U OpraHU3alMOHHBIX 3a/la4 C COOJIIOJICHHEM
TpeboBaHui SPTOHOMUKH, TEXHHUKHU
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepexeHusi, MPaBOBbIX M STUYECKUX
HOPM, HOPM HH(OPMAITMOHHON 0€30aCHOCTH;

OTIPEICIIATh CPEy BOJIHBIX PACTBOPOB, KAUECTBEHHBIC pEaKIUU Ha CyIb(aT-,
KapOoHaT- M  XJIOPUI-aHHOHBI, HAa KaTHOH aMMOHHS;  peuaTh
JKCIIEpUMEHTANIbHbIE 3adaud mno Temam "Metamisl" u "Hemeramisl") B
COOTBETCTBUHU C TpaBUJIAaMH TEXHUKH O€30MacHOCTU MpHU OOpalleHHH C
BEIIECTBAMH U JIA0OPATOPHBIM O0OPYIOBAaHHEM; MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOI0 SKCIIEpUMEHTa B (hopMe 3aMncy ypaBHEHUN COOTBETCTBYIOIINUX
peakiuii 1 GopMYITHPOBATH BBIBOJBI HA OCHOBE 3THX PE3Yy/IhTATOB;

- yMeTh aHAJIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIMIO, IOIYy4aeMylo U3
pPa3HBIX HCTOYHUKOB (CpeICcTB MaccoBod uH(popmaiuu, cetb MHTEpHET M

Apyrue);

- BJIaACTb OCHOBHBIMHU MCTOJAMH HAYYHOT'O II03HAHHMA BCHICCTB H
XUMHUYECKUX  SIBICHUH  (HaOMIoJeHHe,  WU3MEpPEHUe,  OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh MPOBOJUTH PacyeThl MO XUMHYECKUM (opMyrnaM U ypaBHEHUSIM
XUMHWYCCKUX peaKHI/Iﬁ C HUCITOJIB30BAHUECM (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,

XapaKTepU3YIOIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE yCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOJIb30BAThH
CHUCTEMHbIE XMMUYECKHE 3HAHMs JUIsl MPHUHATHS DPELICHHH B KOHKPETHBIX
JKU3HCHHBIX CUTyalluiaX, CBA3aHHBIX C BEIECCTBAMU U UX IPUMCHCHHUEM

- YMETb CaMOCTOSITEIbHO IUIAHUPOBATb U MPOBOJUTH XUMHUYECKUH
SKCIICPUMCHT (HOHy‘ICHI/IC U HU3Y4YCHHC CBOMCTB HCOPraHN4YCCKUX U
OpPraHMYECKHX BEIECTB, KaUeCTBEHHBIE PEAKIIUH YIIEBOJOPOIOB PA3INYHbBIX
KJIaCCOB M KHCIOPOJCOAEPKAIINX OPraHMYECKHX BEIIECTB, pEIIeHHE
HKCHEPUMEHTAIbHBIX 33/a4 [0 pPaclo3HAaBaHUIO HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB) ¢ COOIIOCHHEM MpaBui 0€30MacHOT0 OOpaleHHs C
BEIIECTBAaMH U Ja0OpaTOpHBIM OOOpYyIOBaHUEM, (OPMYIHUPOBATH LEIH

UCCIIEIOBAHMsI, TPEJOCTaBISATh B  pPA3NIUYHOW  (opMmMe  pe3ylbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;
- YMeThb  OCYIIECTBISATh  LIEJCHANpPABICHHbII TMOUCK  XHUMHYECKOU

uH(pOpMallMd B pa3NUYHBIX HCTOYHUKAX (HaydyHas W YydyeOHO-HaydHas
JauTepaTypa, cpeicTBa MaccoBoi MHopManuu, ceth MHTEepHeT u apyrue),
KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(pOpPMAIUIO, mepepadaThiBaTh
€€ M MCTOJIb30BaTh B COOTBETCTBHH C ITOCTABJICHHON yueOHOM 3a1a4eii;

- BJIAJIETh CHUCTEMOM 3HAHUM O METOJAX HAYYHOIO IO3HAHUS SIBJICHUU
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- BJIAQJAETh HaBbIKAMU PACIIO3HABAHUSA U | IPUPOJBI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX U YMEHUSMHU MPUMEHSThH
3amuThl  MHGoOpManuu, WHOOPMALMOHHON | ’TH 3HAHUS NPHU HKCHEPUMEHTAIbHOM HCCIEAOBAHUU BEIIECTB M IS
0€30MacHOCTH JIMYHOCTH; OOBSCHEHUS XUMHYECKHX SBICHHUH, MMEIOIIUX MECTO B IPUPOAE
IIPAKTUYECKON JEATEIbHOCTH YEIOBEKA U B TOBCEIHEBHOM KU3HU;
OK 04. - TOTOBHOCTD K CaMOpa3BUTHUIO, | - YMETb IUIAHUPOBaThb U  BBIIOJHATH XUMHUYECKUH  OKCIIEPUMEHT
OddexTuBHO CaMOCTOATEJILHOCTU U CAaMOOIIPEEIICHUIO; (mpeBpailleHusi OPraHUYEeCKHX BEIIECTB IPU HArpeBaHUHU, IOJIy4YCHUE
B3aMMO/ICIICTBOB | -OBJIaJICHUE HaBbIKaMU y4eOHO- | STHJICHa ¥ M3Y4YE€HHE €r0 CBOWCTB, KAUYECTBEHHBIC PEAKIMU Ha alibJCTH]IbI,
aTh ¥ paboTaTh B | UCCIIEIOBATEILCKOH, MIPOEKTHOMN U | KpaxMall, YKCYCHYIO KHUCJOTYy; JeHaTypamus OEJIKOB MpH HarpeBaHuw,
KOJUJIEKTHUBE U COLIMAJIbHOMU JESITENIbHOCTH; LBETHbIE peakUUU OEIKOB; MPOBOAUTH pEAKUUU HOHHOIO OOMEHa,
KOMaH/1e OBaanenue YHHBEPCAJBHBIMH | OIPEJEIATh CPEly BOJHBIX PACTBOPOB, KAUECTBEHHbBIE pEaKI[MH Ha CyIb(ar-,

KOMMYHUKATHUBHBIMU JIeHiCTBUAMM:

0) coBMecTHasl 1eATeJIbHOCTD:

- TMOHUMATh U HCIOJIb30BaTh IMPEUMYIIECTBA
KOMaHIHOW ¥ UHJIMBUyaIbHOU pabOTHI;

- IIPUHUMATh LEIn COBMECTHOMN
NEeSATEIbHOCTH, OpraHu30BbIBAThH u
KOOPJIMHHUPOBATH NeNCcTBUA o ee
JOCTMIKEHHIO: COCTaBJIATh IUIaH JCHCTBUH,
pacnpenenarb pojad C y4ETOM MHEHUU
YYaCTHUKOB o0cyxaTh pe3ynbTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATh W BBHIMOJHATH pPabOTy B
YCIIOBHSIX peanbHOTO, BUPTYAJIBHOTO
MKOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

- OCYIIECTBJISITh TO3UTHBHOE CTPATETHYECKOE
MOBEJEHUE B  Pa3jIM4HbIX  CHUTYalHUsX,
MPOSIBJISITH TBOPUECTBO M BOOOpakeHUe, ObITh
WHULIMATUBHBIM

OBaanenue YHHBEPCAJIbHbIMH
peryJsiTUBHbIMH J1eHCTBUSIMMU:

r) NpUHATHE ce0sl M IPYTruX JIoaei:

- NMPUHUMATh MOTHUBBI U ApPTyMEHTHI JIPYTUX
moaen npu aHanu3e pe3yJIbTaTOB
JeSTEIbHOCTH;

kapOOHAaT- W  XJOPHI-aHWOHBI, HAa KATHOH AaMMOHHs, pemarb
AKCIIEpUMEHTANIbHBIE 3afaunnio Temam "Mertamisl" u "Hemertamiel") B
COOTBETCTBUU C IMpaBUJIAMU TEXHUKH O€30IaCHOCTH HpU OOpalleHUH ¢
BEIIECTBAMM U Ja0OpaTOPHBIM 00OpYJOBaHUEM; MPEJCTABIATh PE3YJIbTaThl
XUMHYECKOT0 SKCTIEPUMEHTA B (pOpMe 3aITUCH YpaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB,;

-yMeTh  CaMOCTOSITEIbHO IUIAHUPOBATh M  MPOBOAUTH  XMUMHUYECKUN
DKCIEPUMEHT (TOJIY4YEHHME U M3YyYEHUE CBOWCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIMH YIJIEBOJAOPOJOB PAa3IUUYHbIX
KJIAaCCOB UM  KHUCJIOPOACOAEPXkAIIUX OPraHU4YEeCKUX BEIIECTB, PpELICHHE
AKCIEPUMEHTAJbHBIX 33Jad IO pACHO3HABaHUIO HEOPraHMYECKUX H
OpPraHMYECKHX BEIECTB) C COOJIIOJCHHEM IpaBUi 0€301MacHOro 0OpaleHus ¢
BELIeCTBAaMH U JIabOpaTOpHBIM 00OpyI0oBaHUEM, (OPMYJIUPOBATh LEIH
UCCIICIOBAaHMs, IPEJOCTaBIATh B  pa3iuyHOH  (opMe  pe3ynbTaThl
HKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;
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- TpHW3HABaTh CBOE MPaBO W MPaBO JPYTHX
JIFOJIeH Ha OIIHMOKMU;

- pa3BUBATh CIIOCOOHOCTH TOHWUMATh MHUpP C
MTO3HUIUH JIPYrOro 4eJIOBEKa,

OK 07.
ConelicTBOBaThL
COXPaHEHHIO
OKpYKaroleu
cpenpl,
pecypcocoepexe
HUIO, TIPUMCHSTH
3HaHMUA 00
U3MEHEHUU
KJIMMarTa,
TIPUHITAITBI
OepexIINBOTO
MPOU3BOJICTBA,
3P PEeKTUBHO
JIeHiCTBOBATh
BUYPE3BBIYAITHBIX
CUTYaITUSIX

B 00/1acTH 3K0J10rHT4€eCKOro BOCIINTAHMS

- c(OpMHPOBAHHOCTb 9KOJIOTMYECKOM
KyJIbTYpHl, IMOHWMaHHE BIUSHUS COLUAIBHO-
HSKOHOMHYECKHX TPOLECCOB HA  COCTOSHHE
NPUPOAHON M COLMAILHOW Cpeabl, OCO3HAHHE
r7100aJILHOTO XapakTepa 9KOJIOTHUECKUX
npobmnem;

- IUIAaHUPOBAaHUE U OCYILIECTBIICHUE NEHCTBUH B
OKpY’KaloIllell Ccpelie Ha OCHOBE 3HAHMA LeJel
YCTOHMYMBOIO Pa3BUTHsI YEJIOBEYECTBA;

AKTHUBHOE HENpUATHE JEUCTBH, MNPUHOCSIINX
BpE/l OKpYXalollen cpese;

- yMEHHME IPOTHO3UPOBaTh HEOIArONpPUSATHBIE
9KOJIOTHUECKUE HOCIEACTBHS
NPEINpPUHUMAEMBbIX JEHCTBUI, NMpPeJOTBpaLIaTh
ux;

- paciupeHue OIlbITa AEATeTIbHOCTU
9KOJIOTHUECKON HANpPaBIEHHOCTH;
- OBJIJICHUE HaBbIKaMH yueOHo-

HCCIEA0BATENbCKOM, MPOSKTHOM M COLUATBHON
JeSATEIHHOCTH;

- chopMupoBaTh MPEACTABICHHS: O XHUMHUYECKOW  COCTABIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpA, POJIM XUMHHM B ITO3HAHUM SIBICHUI
Opupoabl, B (OPMUPOBAHMHM MBIIUICHUS W KYyJIbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOAUMOM IS PELICHUS MPAKTUYECKIX
3a/1a4y ¥ SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJTHON cpene;

- YMEThb COOJIOJATh MPaBUJia HKOJOTUUYECKU 11€JIeCO00Pa3HOr0 MOBEACHHS B
OBITY U TPYAOBOH NEATEIHHOCTH B IIENIAX COXPAHEHHUS CBOETO 3J0POBbS U
OKpYXKarolllell MPUPOIHOW CpEelbl; YYUTHIBATH OIMACHOCTH BO3JICHCTBUS Ha
JKUBBIE OPTaHU3Mbl ONPENEICHHBIX BEUIECTB, IMOHMMAas CMBICI MOKa3aTess
MpEAEIbHON JONYCTUMON KOHIIEHTPALIUH;

- YMETb MPOTHO3UPOBATh, AHAIM3UPOBaTh W OIEHUBATH C TMO3ULUHI
HKOJIOTUYECKON 0€30MaCHOCTHU TMOCIEICTBHUS OBITOBOM U MPOU3BOJICTBEHHON
NESTEIbHOCTH  YellOBEKa, CBSI3aHHOM ¢  mepepalOTKOW  BEIIECTB;
WCIIOJIH30BaTh TOJIYYCHHBIC 3HAHHS Il TPUHSTHS TPAMOTHBIX PEIICHUUN
po0JieM B CUTYaIUsX, CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HaBaTb OITACHOCTb BOS}IGﬁCTBHﬂ Ha JKUBBIC OpPraHu3MbI
OMNpPCACIICHHBIX  BCHICCTB, IIOHUMAs CMBICI IIOKA34aTCIId npe):[eanoﬁ
I[OHyCTHMOfI KOHLOCHTpalu, W TMOACHATL Ha [MpUMEpaAx CIIOCOOBI

YMCHBIICHUA U NPECAOTBpPALICHUA HUX BPCAHOIO BO3JCHUCTBUS Ha OpraHusm
YCJIOBCKA.
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2. CTPYKTYPA n COJAEP)KAHUE OBIIEOBPA3OBATEJILHOM

JUCIHUIIJINHBI
2.1. O6beM yueOHOI TUCIHUNJIMHBI M BUAbI Y4e0HOI padoThI

Tabmuna 2 — O6beM 1 BUIBI paboT 1Mo 00111e00pa30BaTeIbHON AUCIUILTHHE

Buj yueOHoit padoThl

O0beM B yacax

OBBEM OFPA3OBATEJBHOM MTPOI'PAMMBI TMCIHUATLIVHBI: 76
- TeOpeTHYeCcKoe 00yueHue 38
B T.4. MPO(HEeCCHOHATLHO-OPUEHTUPOBAHHOE COIep KaHue (ITPaKTHUYECKasI -

TTOJITOTOBKA)

- NIPAKTHYeCKHe 3aHATHS 38
B T.4.

po(heCcCHOHATLHO-OPHEHTUPOBAHHOE CO/Iep KaHue (IPAKTHYECKask TOATOTOBKA) -

nudepeHIMPOBaHHBIN 3a4eT 2

- IPOMEKYTOYHAS aTTECTAUA

B TOM YHCJIC:

KOHCYJIbTallU

OK3aMCH

auddepeHunpoBaHHbIN 3aUeT




2.2 TemaTn4ecKHuii IVIaH U CO/IEPKAHHUE TUCHUILTHHBI
Tabmuua 3 — TemaTH4ecKUi IJIaH TUCIIAILINHBI

KoJsinyecTBO ayANTOPHBIX YaCOB
BCEro B T.4. B
HaumeHnoBaHue pa3jaesioB U TeM popme TeopeTuy. fpaxiu

NPAKTHYECK | 00ydeHHe T

MOATrOTOBKH AT
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 8 - 4 4
Tema 1.1. CTpoeHHre aTOMOB XMMHYECKHX 3JIEMEHTOB U IPUPOAA XMMUYECKOH CBSI3U 4 - 2 2
Tema 1.2. [lepuoauyeckuii 3akon u Tadnuna /.M. Menneneena 4 - 2 2
Pa3znen 2. XumMnyeckue peakumu 10 - 4 6
Tema 2.1. Tunbl XUMHUYECKUX PEAKITUN 6 - 2 4
Tema 2.2. DneKTpoauTHYECKast AUCCONMAIUS M HOHHBI 00MEH 4 - 2 2
Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKUX BelIeCTB 14 - 8 6
Tema 3.1. Knaccudukanusi, HOMEHKIATypa U CTPOCHHUE HEOPTaHUYECKHUX BEIECTB 4 - 2 2
Tema 3.2. uU3UKO-XMMHUYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIECTB 8 - 6 2
Tema 3.3. VnenTudukanys HeOpraHMUYECKUX BEIIECTB 2 - - 2
Pa3nes 4. CTpoeHue H CBOICTBA OPraHMYeCKHUX BeIeCTB 26 - 14 12
Tema 4.1. Knaccuduxkanysi, CTpOeHHE M HOMEHKJIaTypa OPraHMYeCKUX BEIIECTB 8 - 4 4
Tema 4.2. CBolicTBa OpraHU9IeCKUX COCTMHEHUI 12 - 6 6
Tema 4.3. nenTuduxanys opraHn4eckux BELIECTB, UX 3HAaUEHUE U IPUMEHEHHE B 6 - 4 2
OBITOBOM M IPOU3BOJCTBEHHOM JEITEIbHOCTH YEJIOBEKa
Pa3nes S. Kunernyeckne u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSA 8 - 4 4
XMMHYECKHX peakiuii
Tema 5.1. CKopocTh XUMHUYECKUX peakluil. XMMHUECKOE PABHOBECUE 8 - 4 4
Pa3nen 6. PacTBopsbI 4 - 2 2
Tema 6.1. ITonsiTie 0 pacTBOpax 2 - 2 -
Tema 6.2. VccaenoBanue CBOWCTB pacTBOPOB 2 - - 2
Pa3nen 7. Xumusi B ObITY U POU3BOACTBEHHOI 1eATEIbHOCTH YeJI0OBEKA 6 - 2 2
OpPraHMYeCKHX BelllecTB
Tema 7.1. Xvimus B OBITY ¥ TPON3BOACTBEHHON JIEATEIILHOCTH YEIOBEKA 6 - 2 2
JnddepenunpoBaHHblii 324eT 2 - - 2
BCEI'O 76 . 38 38
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Tabnuua 4 — ConeprxkaHue TUCHUILUIUHbBI
HaumeHoBaHue Conep:xanue yuye0HOro marepuasa (0CHOBHOe M PodeccCHOHAJIBLHO- Oo0bem dopmMupyemblie
pa3iesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJTHON 4acos KOMIIeTeHIIUH
MOYJIb
1 2 3 4
Pa3en 1. OcHOBBI CTPOEHHsI BellleCTBA 10
Tema 1.1. Cojaeprxanue yueOHOIr0o MaTepuaJa 4 OK 01
CrpoeHue aToMOB 1. CoBpemeHHas MOIe/Ib CTPOCHHS ATOMA. 2
XUMHYECKUX OnexkTpoHHas KoHpurypauus aroma. Knaccudukanuss XMMHUYECKHX 3JIEMEHTOB
JJIEMEHTOB U IIpupoaa | (S-, p-, d-anements). BaneHTHbIE 3J€KTPOHBI. BaleHTHOCTh. DIEKTPOHHAsS
XUMHUYECKOH CBS3U IIPUPO/A XUMUYECKOU CBSI3U. DJIEKTPOOTPULIATENbHOCTh. KOBasieHTHasA CBs3b, €€
pPa3sHOBHJHOCTH M  MEXaHHM3Mbl 00pa3oBaHus (OOMEHHBIA H  JOHOPHO-
akuentopHelit). MoHHas cBsa3b. MetajuMueckas cBsA3b. BojmoponaHas CBs3b.
MexMONeKyIsipHbIe B3auMOJACHCTBHs. M30TOmBI, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUE aTOMa, THOpUAM3AlLKs aTOMHBIX OpOHUTAIEH.
IIpakTnyeckue 3aHATHSA 2
I13 Nel. PemieHne npakTH4YeCKUX 3aJaHUIl HA COCTaBJIeHHE JJIEKTPOHHO- 2
rpapuueckux ¢opmya sieMeHTOB 1—4 mepuoAOB, SJIEKTPOHHBIX (HOpMYI
MOJIEKYJ U OTIPEJIeJIEHNE THIIa CBSI3U.
Pemenne 3amaHuii Ha HCIOJIB30BAHME XHMHUYECKOM CHUMBOJMKH M Ha3BaHWU
COCIMHEHMI 10 HOMEHKJIATYpe MEXIYHAapOJHOIO COK3a TEOPETUYECKOW U
MIPUKJIAJIHON XUMHUM U TPUBHAJIBHBIX HA3BaHUW AJI COCTABIECHHUS XWMHUYECKUX
(dbopMyNl ITBYXaTOMHBIX COEAMHEHHH (OKCHAOB, CyIb(UIOB, TUAPUIOB U T.I.) U
JPYTUX HEOPTaHUYECKUX COETMHEHUN OTAEIBHBIX KIACCOB.
Tema 1.2. Coaepxanue yueOHOro MaTepuaJia 4 OK 01
Ilepuoanueckuii 3akoH | 2. Ilepuoamyeckasi cucremMa xumuueckux jiemeHToB .. MenaesieeBa. 2
n tabmuma J[.U. Ousnueckut  cmbicn  [lepuogmueckoro  3akona .M. Menpeneena.
Menpeneena 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XMMUYECKUX IJIEMEHTOB, 00pa3yeMbIX UMHU

HpOCTI)IX N CJIOXHBIX BE€HICCTB B COOTBCTCTBHUU C IIOJIOKCHHEM XHUMHYCCKOI'O
snemenTa B lleproanueckoit cucteme. MUpOBO33peHUECKOE U HAYYHOE 3HAUCHHE
[Tepuonnueckoro 3akona J[[.M. MenneneeBa. Ilpornossr .M. Menneneena.
OTKprTI/Ie HOBBIX XUMHWYCCKUX 3JICMCHTOB.
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IIpakTuyeckune 3aHATHSA

I13 Ne2. PemieHne NpakTHKO-OPHEHTHPOBAHHBIX TEOPeTHYECKUX 3aJaHUI

Ha  XapakTepU3alMI0  XMMHYECKHX  JJIEMEHTOB «MeTajuiyeckue  /
HEMETAJUIMYECKUE CBOMCTBAY, JIEKTPOOTPHULIATEIBHOCTE U CPOJICTBO K JIEKTPOHY
XUMHMYECKHX DJIEMEHTOB B COOTBETCTBUE C HX DJIEKTPOHHBIM CTPOCHHEM U
IIOJIOKEHUEM B IIEPUOJMYECKOM CHCTEME XUMHYECKHX 23yeMeHtos JI.W.
MenpeneeBa». Pemenune pacueTHBIX 3aJa4 HAa HAXOXKIEHUE OTHOCUTEIBHON
MOJIEKYJISIpHOM Macchl. OrpeneneHre MacCOBOM JJOJIM XMMHUYECKHUX 3JIEMEHTOB B
CJI0KkHOM BenlecTtse. CocTaB, CTPOCHHE MOJIEKYIL.

Paznes 2. Xumnueckue peakuu

10

Tema 2.1.
THIBI XMMHYSCKHX
peaKkuuii

Coaep:xaHue yueOHOro MaTepuaJia

3. Knaccmpukanusi W THOBI XHMHYECKHX PpeaKkmuii ¢ y4yacTHeMm
HEOPraHUuYeCKHX BelleCTB.

KonnyectBeHHble OTHOIIEHUS B XUMHHU. OCHOBHBIE KOJMYECTBEHHbBIC 3aKOHBI B
XUMHU KU PACUCTHI IO YPABHCHUAM XHUMHYCCKUX peaKHHﬁ. Mois Kak CAUHUIIa
KoJIn4yecTBa BelecTBa. MossipHas Macca. 3aKOHbI COXPaHEHUSI MacChl U YHEPIHUU.
3axoH ABorajipo. MomnspHblil 00beM razoB. OTHOCUTENbHAS IUIOTHOCTh I'a30B.
Peakiun KkomIuiekcooOpa3oBaHHs C y4yaCTHMEM HEOPraHWYECKMX BeLIeCTB (Ha
IIpUMepe THIPOKCOKOMIUIEKCOB IMHKA U QJIFOMUHUS).

IIpakTHYecKkue 3aHATHA

I3 Ne3. CocraBjieHue YpaBHeHMH peakuuii coeluHeHHs, Pa3JIOKEeHUs,
3aMeleHus, 00MeHa.

VYpaBHEHUS peakIuii TOPEeHHs, HOHHOTO OOMEHa, OKHCJIECHHS-BOCCTAHOBJIICHHUS.
Pacyer KONMMYECTBEHHBIX XapaKTEPUCTHK HUCXOAHBIX BEIIECTB U MPOIYKTOB
peaknuu. PacyeT KOJIMYECTBEHHBIX XAapaKTEPUCTUK IMPOAYKTa PEaKLHH
COEJIMHEHUS, €CJIM OJHO U3 BEIECTB JaHO B U30BITKE W/WIN COAEPKUT MPUMECH.
Pacuer maccoBoil miu 06beMHOI A0IM BBIXOJa MPOAYKTa PEaKIMH COEAMHEHUS
OT TEOPETHYECKH BO3MOXKHOro. Pacuer oOBeMHBIX OTHOIIEHMH Tra3oB. Pacuer
Macchl (00BEM, KOJMYECTBO BEIIECTBA) MPOJIYKTAa PEAKIUHM, €CIU OJHO U3
BEIIECTB JIAHO B BHJIE pacTBOpa C OINpPENeJIeHHOW MaccoBOW Joeit
pPacTBOPEHHOTO BEIIECTBA.

I13 Ne4. Pemienne ypaBHeHHU OKMCICHUA-BOCCTAHOBJICHHS.

Crenenp oxuciacHus. OKHUCIUTENh, M BOCCTAHOBUTENL. OKHCINUTENHHO-
BOCCTAHOBUTEIBHBIE PEaKUUH B TMPUPOJE, MPOU3BOJCTBEHHBIX Ipoleccax u
JKH3HEACATEILHOCTH OpraHN3MOB. OKHCIUTEIHHO-BOCCTAHOBUTEIIbHEIN

OK 01
OK 02
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noreHuuan  cpeabl.  CocraBieHMe U ypaBHUBAHHWE  OKHUCIIUTEIBHO-
BOCCTaAaHOBUTCIIbBHBIX peaKHHﬁ MCTOAOM 3JICKTPOHHOI'O 6aJ1cha. Tunmunabie
HEOPraHUYECKUE OKUCIUTETH U BOCCTAHOBUTENIU. OJEKTPOJIU3 PACTBOPOB H
pacIuIaBoOB COJIEH.

Tema 2.2.
DIIEKTPOIUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Conep:kanue y4eOHOTro MaTepuaa

4. Teopus 31eKTPOIUTHYECKON Aucconuanuu. Peaknuu noHHOro odoMena.
CocraBieHue peakuMidi HMOHHOTO OOMEHa IyTEeM COCTABJIEHUS HMX IMOJHBIX H
COKpALICHHBIX MOHHBIX YypaBHEHMH. ['maponn3 cosieil. 3HaueHHe ruaponusa B
Ouosiornyeckux  OOMeHHbIX  nporeccax. IIpumeHeHnwe  rujgponusza B
IIPOMBIILIIIEHHOCTH.

IIpakTH4yeckue 3aHATUSA

113 NeS. Pemenne 3a1a4 HA cOCTABJIEHHE PeaKIMid HOHHOTO 00MeHa

HYTGM COCTABJICHUSA HUX IIOJIHBIX U COKpaHICHHI)IX HNOHHBIX ypaBHeHHfI. PCHICHI/IC
3alad Ha COCTABJIICHHE MOJIEKYJSIPHBIX W HWOHHBIX YPaBHEHHH TUAPOJIN3A,
onpeJieJICHUE CTEIICHU THIPOJIn3a.

OK 01

Pa3zgen 3. CTpoenne U CBOIiCTBA HEOPTraHNYECKNX BelIeCTB

14

Tema 3.1.
Knaccudukanus,
HOMCHKJIATypa 1
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

5. Knaccudukanusi, HOMEHKJIATYPa U CTPOeHHE HEOPTaHMYeCKHUX BellecTB
IIpeamer HeOpraHudecko XuMUU. B3auMOCBSA3b HEOPraHMYECKUX BEILECTB.
Knaccudukanus HeopraHmdeckux BemecTB. lIpocTble M COXHBIE BELIECTBA.
OCHOBHBIE KJAacChl CIOXHBIX BELIECTB (OKCH[bI, THUIPOKCHU/bI, KUCIOTHI, COJH).
HomeHnkiiatypa n Ha3BaHHE HEOPraHMUYECKUX BELIECTB MCXOAA U3 UX XUMHUYECKOU
¢dbopMysIBl WINM COCTaBIEHHE XHUMHYECKOM (QOpPMYyNBl HCXOAs U3 Ha3BaHMS
BEILIECTBA 10 MEXAYHAPOAHON UM TPUBUAIBHOW HOMEHKIIATYPE.
MexmonekynspHsle  B3auMmonencTBua.  Kpucramiorugparsl.  ArperatHble
cocrostHUs BemiectBa. Kpucramnuueckue u  aMopdHble BemiecTBa. THUIIBI
KPUCTAININYECKUX PEUIETOK (aTOMHAas, MOJIEKYJISIpHAs, UOHHAs, METAJUINYECKas).
3aBUCUMOCTh (DU3MYECKHX CBOMCTB BeIIECTBA OT THMNA KPHUCTAUIMYECKOM
pemetku. [IpruunHbl MHOrooOpa3us BEIIeCTB.

CoBpeMeHHbIE TPEACTaBICHUS O CTPOCHUHU TBEPIBIX, KUAKHX U raz000pa3HbIX
BenecTB. JKnukne KpucTaylibl.

IMpakTuyeckue 3aHATHSA

I3 Ne6. Pemenne 3aqau Ha pacyeT MacCOBOM J0JIM XMMHYECKOI0 3J1eMEHTA
(coenHeHMs) B MOJIEKYJe ¥ AaHAJHM3 CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHU4eCKHX BelleCTB

OK 01
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Pemenne mnpakThyeckux 3adaHUd MO KiIacCU(UKAIMK, HOMEHKJIAType H
XUMHAYECKUM  (opMynaM HEOPraHMYECKMX BEIIECTB PAa3IUYHBIX KJIacCOB
(Ha3pIBaThb W  COCTaBIATH (OPMYNbl XUMHUYECKHX BEIIECTB, ONPEHCIATh
OPUHAIISKHOCTh K kiaccy). Ilomck  wHpOpManmmu 1o  Ha3BaHUSM,
UICHTHPHUKATOPAM, CTPYKTYPHBIM (opMyIiaM.

Tema 3.2. Coaeprxanue yueOHOIro MaTepuaJa 8 OK 01
DU3UKO-XUMHYECKUE 6. Mertanabl. XUMHYeCKHEe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHHMYeCKHX 2 OK 02
CBOMCTBA BeLeCTB
HEOPraHUYECKUX O6mue ¢uznueckue U XMMUYECKHE CBOMcTBa MeTamioB. CrocOObl MOTYy4YEeHHS.
BELIECTB 3HaueHue METAJJIOB U HEMETAJUIOB B IIPUPOE U KU3HEEATEIBHOCTH YEIOBEKa U

opranu3moB. Koppo3usi MeTamioB: BUABI KOPPO3UHU, CIIOCOOBI 3aIIUThl METAJIOB

OT KOPpO3UH.

7. Hemeta/ibl. O0mme (pu3nyeckue U XMMUYECKHEe CBOMCTBA HEMETAJLIOB. 2

Tunmansie cBoiicTBa MetaiioB [V-VII rpynmn. Kiraccudukamnus 1 HOMeHKIATypa

coequHeHn HeMeTawoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE.

8. XuMmueckme CBOMCTBa OCHOBHEX KJIAaCCOB HEOPT'aHMYECKMX 2

BemecTB. OKCuAbl, TUAPOKCUIBI, KUCIOTHI, COIU U Jp. 3aKOHOMEPHOCTH B

W3MEHEHUU CBOMCTB IMPOCTBIX BEIIECTB, BOJOPOJHBIX COEIMHEHUH, BBICIIUX

OKCHJIOB Y THIPOKCUJIOB.

IIpakTnyeckue 3aHATHSA 2

I13 Ne7. PemieHne nNpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHX 3aIaHUH HA 2

CBOIICTBA W MOJIyYeHHe HeopraHum4yeckux BemlecTB. CocTaBiIeHHE YpaBHEHHM

XUMHMUYECKUX PpEaKIMA C Y4YaCTHMEM IPOCTBIX M CIOKHBIX HEOPraHUYECKUX

BELIECTB: OKCHJIOB METAJJIOB, HEMETANIOB U aM(QOTEpPHBIX 3JIEMEHTOB;

HEOPraHMYeCKUX  KHCJIOT, OCHOBaHMH M  aM(OTEpHbIX  T'MJIPOKCHIOB,

HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIMX UX CBOKCTBA.
Tema 3.3. Coaeprxkanue yueOHOIro MaTepuaJia 2 OK 01
[Tpon3sBoacTBO IIpakTHyeckue 3aHATHS 2 OK 02
HCOPraHMIECKUX I3 Ne8. Pemenue NPAKTHKO-OPMEHTHPOBAHHBIX 3a/laHH 0  PoOJIH 2 OK 04
BEILIECTB. 3HAYCHHUE HEOPraHUYeCKOW XMMHH B PA3BUTHH MeTUIMHbI
pUMEHEeHHeE B ObITY U Ha
IIPOU3BOJICTBE
Pa3nes 4. CTpoeHue H CBOICTBA OPraHNYeCKUX BelleCTB 26
Tema 4.1. Conep:kaHue y4eOHOT0 MaTepuaa 8 OK 01
Knaccudukanus, 9. B3anMocBs3b HEOPraHHYeCKUX U OPraHNYeCKHX BellecTB. 2
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CTPOCHUE H
HOMEHKJIaTypa
OpPraHUYeCKUX BEIIECTB

[Ipenmert opraHuueckoil XUMHH. XMUMHUYECKOE CTPOEHUE KaK MOPSIAOK COCAUHECHHUS
aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJIeHTHOCTU. OCHOBHBIE IOJIOKEHUSI TEOPUU
XMMHYECKOTO  CTPOEHUA  OpraHudeckux coeauHennii  A.M. byrtieposa.
VYriepoaHblid CKeJeT OpraHu4YecKoil MoJeKyinbl. MoJieKyIsipHble U CTPYKTYpPHBIE
(pa3BepHYTHIC, COKPAIICHHBIC) XUMHUYECKUE (DOPMYJIBI.

10. 3aBHCHMOCTB CBOWCTB BelleCTB OT XUMHYECKOI0 CTPOEHHS MOJIEKY.I.
N3omepust u n3zomepsl (CTPYyKTypHas, reoMeTpuyeckas (LUC-TpaHC-U30MEPHS).
Kparnocts xummueckoii cs3u. [lonstue o pyHkunoHanbHOU rpymme. [IpuHumb
KJ1accu(UKaLUU OpPraHMYeCKUX COeAMHEHMH. MexayHapoJHas HOMEHKIATypa U
IIPUHIMIIBI HOMEHKJIATYpPhl OPraHUYECKUX COCAMHEHUMN.

IIpakTHyeckue 3aHATHUSA

I13 Ne9. HomeHnkJ1aTypa OpraHM4ecKUX COeAMHEHUI 0TAeJbHBIX KJIACCOB
(HacpllleHHbIe, HEHACBILICHHBIE M apOMaTUYEeCKHE YIJIEBOAOPO/bI, CIHMPTHI,
(eHOIbI, aNbJeTUIBI, KETOHBI, KapOOHOBBIE KHCIOTHI W Ap.) CocraBiieHue
NOJHBIX M COKPALICHHBIX CTPYKTYpPHBIX (DOPMYyJT OpraHMYECKMX BEILECTB
OTHENBHBIX  KJIACCOB, MWCHOJB3YsSd HX Ha3BaHUsA [0 CUCTEMaTUYECKON
HOMEHKJIATYpE.

I13 Nel0. Pacuernl npocreiimeii ¢popmy.ibl OpraHnyeckoi MoJIeKYJIbl, HCXOA
U3 3JIEMEHTHOI'0 COCTaBa

Tema 4.2.
CBolicTBa OpraHMYeCcKUx
COCIMHEHUN

Coaep:xxanue yueOHOro MaTepuaJia

12

11. ®u3znko-xuMHYeCKHe CBOICTBA OPraHMYecKUX COeMHEHHIl OTIeIbHBIX
KJIACCOB.

OCOOCHHOCTH  KJIacCMpUKALlMKM U  HOMEHKJIATypbl  BHYTpU  Kjacca;
TOMOJIOTHUECKUH psiil U obmas ¢opmyna; uzomepus; (pu3nyeckue CBOMICTBA;
XUMHNYECKHUEC CBOI\/’ICTBa; CIOCOOBI TMOJIYYCHMUS.

12. TlpeneabHble, HenpeaeabHbIe, APOMATHYECKHE YTJIEBOAOPOAbI.
I'openne meraHa kKak OJAMH M3 OCHOBHBIX MCTOYHHUKOB TEIlJIa B MPOMBIIUIEHHOCTH
u ObiTy. CBOICTBA HPUPOAHBIX YIJIEBOJAOPOJIOB, HAXOXAECHHE B TNPHUPOJIE U
MIPUMEHEHHE aTKAHOB;

I'openue anernineHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JUIsSl CBAPKU
U PE3KU METAIJIOB;

13. Kuciaopoacoaep:xaiue coeiuHeHUsi. A30Tco/Iep:Kalue coeTnHEeHn s

(ctupThl ¥ (HEeHOTBI, KAPOOHOBBIE KHCIOTHI U (DHUPHI, alTbJIETHIBI U KETOHBI, JKUPHI,
yraeBonbl). lIpakTrueckoe NpUMEHEHUE STUJICHIJIMKOIS, TIUIeprHa, (eHoa.
[Ipumenenne Qopmanbpaernna, anetanabAeTHia, YKCYCHOW KHUCIOTHL. Mplla Kak

OK 01
OK 02
OK 04
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COJIM BBICHIUX KapOOHOBBIX KHCIOT. MOMOIIME CBOWCTBA MbLIa. AMHHBI H
aAMHHOKHCJIOTEI, OEJIKH.

I[MpakTuyeckue 3aHATHS

I3 Nell. CocraBiieHue peakunil NMpUCOeIMHEHNsI U OKUCJIEHUSI HA TpUMepe
THJIeHa. PelieHrne pacueTHbhIX 3ajlad C MCIOJIb30BAaHHWEM IUIOTHOCTH Ta30B IIO

BOJOPOJY U BO3IYXY.

I13 Ne12. IIpoBeaeHne XMMHYECKHUX PeaKIMil ¢ aHUJIMHOM U TVIMIMHOM
JIaboparopHas pabora «OOpa3oBaHue cojieil aHwiIMHA. bpoMupoBaHue aHUIMHA.
OOpazoBanue coneit rnunuHa. [lomydeHue MemHON conM TOUIMHA». PernieHue
9KCIIEPUMEHTAJIbHBIX 3a1a4.

I13 Nel3. Pemenmne pacueTHBbIX 3aa4 10 YPABHEHUSIM peakUUi ¢ ydyacTHeM
OPraHM4YeCKHX BellecTB.

Pemenne nenodek IpeBpalleHW Ha TE€HETUYECKYIO CBS3b MEXKIYy KJIAcCaMH
OPraHMYECKUX COCIUMHEHUH ¢  COCTABJICHUEM HA3BaHMM  OPraHUYECKUX
COCIMHEHUM 1O TPUBHAIBHOM WM  MEXKAYHAPOJHOW  CHUCTEMAaTHYECKOU
HOMEHKJIATYpE.

Tema 4.3.
Oprannueckue BeulecTBa
B JKU3HENIESATEIbHOCTH
YyeJoBeKa.
ITpousBoACTBO M
MIPUMEHEHUE
OPraHUYEeCKHUX BEIIECTB
B [IPOMBILJIEHHOCTH

Conep:xanue yueOHOro MaTepuaJa

14. Buoopranuyeckue coeNHEHM.

[Ipumenenne u Owmosyormueckas poyib yriaeBojoB. OKHCICHHE YTJIEBOIOB —
HUCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. OOIacTH NMPUMEHEHUS aMHUHOKHUCIOT.
[IpeBpamenust OenkoB MUINKM B OpraHu3Me. buosnormueckue (QpyHKIUN OEIKOB.
buonornueckue ¢GyHKIuU >KUpoOB. Ponlb OpraHMYecKol XUMHH B pPEIICHUU
npobeM MuIIeBoi Oe3onacHocTH. HyKIIEMHOBBIE KHUCIIOTHI: COCTaB U CTPOCHHE.
Crtpoenue nykneotunoB. CoctraB HykiaenHoBbix kuciot (JHK, PHK). Ponb
HYKJIEMHOBBIX KHCIIOT B )KH3HEJIESTEILHOCTH OPTraHU3MOB

15. Poub opraHuyeckoil XMMHHM B pELIEHUH MpoOJeM SHEpPreTH4ecKon
0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, CO3JaHUM HOBBIX MaTepHalIOB, HOBBIX
UCTOYHHUKOB SHEpruM (aJbTepHATUBHBIE HCTOYHMKHM HSHepruu). OmacHOCTh
BO3JICWCTBUS HA KUBBIE OPraHW3Mbl OPTAaHWYECKHUX BEIIECTB OTIEIBHBIX KJIACCOB
(yrineBooposl, CIUPTHL, (EHOIBI, XJIOPOPTaHUUECKUE ITPOU3BOIHBIC, allbIETH/IbI
U JIp.), CMBICT MIOKa3aTelis MpelelbHO JOMYCTUMON KOHIIEHTPaIMU

IMpakTuyeckue 3aHATHSA

I13 Ne14. UnenTupuxanusi OpraHu4ecKUX COCANHEHUH OTAEIbHBIX KJIaCCOB
(Ha mpuMepe anbIeruioB, KpaxMaya, YKCYyCHOM KHCIIOTBI) C MCIOJIb30BAaHUEM HX
(U3MKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX KAUECTBEHHBIX PEaKIuil.

OK 01
OK 02
OK 04
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Pemienne npakTHKO-OpPHEHTUPOBAHHBIX 3aJaHUN 1O COCTABICHUIO XMMHYECKHX
peakuuii, OTpaKarlUX XUMHUECKYI0 aKTHUBHOCTb OPIaHWYECKUX COEIMHEHUHN B
pasIUYHBIX cpefax

(IpUpPOIHBIX, OMOIOTUYECKHUX, TEXHOTEHHBIX )

Pa3znen 5. Kuneruveckue ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX PeaKuuid

Tema 5.1. CxopocTb

XUMHNYCCKUX peaKuHﬁ .

XUMHYECKOE
paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

16. Xumnueckue peaxkunu. Kinaccupurkanmusi XuMudecKnX peakmuii:
CKOpOCTh peakIiH, €€ 3aBUCHMOCTh OT pa3IHYHBIX (PaKTOPOB: MPUPOJIBI
pearupyromux BeIecTB, KOHIEHTPALUN PearupyouX BeleCTB, TEMIEPaTypbl U
IUIOIIAN  PEAKIMOHHOW TOBEPXHOCTH. TeruioBble APQPEKTH XUMHUYECKUX
peakiuii. DK30- U SHIOTEPMUYECKHE, PEAKLIUH.

17. O6paTuMocTh peaknuii. XuMHu4ecKoe paBHOBeCHE U €ro CMEIICHUE IO/
NEHUCTBUEM pPa3IUYHBIX (PAKTOPOB (KOHIIGHTpALMS PEareHTOB WM IMPOAYKTOB
peakuuu, AaBlIeHUWE, TemIepaTypa) MAis CO3JaHHs ONTHUMAJIbHBIX YCJIOBHIA
IIpOTEeKaHUs XuMuyeckux npoueccon. [Tpunnun Jle-IIlaTense

IIpakTH4yeckue 3aHATUSA

I13 NelS. Onpenesienne 3aBHCHMOCTH CKOPOCTH PEeaKIMU OT KOHLEHTPALHMHU
pearupyroumx BemecTs

HccnenoBanue  3aBUCUMOCTM ~ CKOPOCTHM  PEaKIMU  OT  KOHIIEHTPALUH.
OmnpeneneHne KOHCTAaHTBI CKOPOCTH PEAKIIMU TPAPHIECKUM METOIOM.

I13 Nel6. Pemienne mpakTHKO-OPMEHTHPOBAHHBIX 3aJaHUH HA NPHMEHEHHE
npunuuna Je-llarenne

JUIL HaXOXKICHMsI HAIIPaBJICHUs CMEIICHHUs] PAaBHOBECHS XMMHUYECKOM peakLuu U
aHaJIn3 (PaKTOPOB, BIUSIOIIUX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHSI.

BnusiHue pa3nuuHbIX GakTOpOB HA U3MEHEHHE PABHOBECHUS XMMHUUYECKHX PeaKIuil.
3aKOH JAEWCTBYIOIIMX MAacC M KOHCTaHTa XUMHUYECKOIO paBHOBeCUs. Pacdersl
PaBHOBECHBIX KOHLIEHTPALIMM pEarupyrouMx BELIECTB M INPOIYKTOB pEaKLUH.
Pacuyets! TeroBoro ¢ dexra peakuu.

OK 01
OK 02

Pa3nen 6. PacTBopsl

Tema 6.1.
[TonsiTe 0 pacTBOpax

Conep:xanue yueOHOro MaTepuaJa

N

18. PacrBopenue kak ¢usuko-xummuyeckuii npouecc. PacrBopsl. CriocoOsl
IIPUTOTOBJIEHUS] PpacTBOPOB. PactBopumocTs. MaccoBasgs 107 pacTBOPEHHOTO
BemecTBa. CMBICH MOKa3aTels IPENesbHO JOIMYCTHUMOM KOHLEHTpPAlMu U €ro
HCIOJIb30BAHUE B OIICHKE HKOJIOTHYECKON Oe30MacHOCTH.

OK 01
OK 02
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[IpaBmia 5KONOrMYECKH 1€JIecO00pa3HOTO TOBeNEHUsT B OBITY U TPYAOBOI
JEATEIBHOCTH B LIEISAX COXPAHEHUsS CBOErO 3J0POBbS M OKPYXKAIOLIEH MPUPOIHON
Cpelibl; OaCHOCTh BO3ACHCTBUS HA KUBbIE OPraHU3MBbI ONPEEICHHBIX BELIECTB.
PemreHne mNpakTUKO-OPUEHTHPOBAHHBIX pPACUETHBIX 3aJaHUM HAa pPAaCTBOPHI,
HCIOJIb3yeMbIe B OBITOBOM U MPOU3BOJCTBEHHON JESITEILHOCTU YeJIOBEKa

NMPOU3BOJACTBEHHOH /eSITeJIbHOCTH 4YeJIOBeKa, CBA3aHHAsl C NepepadoTKoM
BelleCTB

Tema 6.2. Coaeprxanue yueOHOro MaTepuaJa 2 OK 01
Hccnenosanue cBoiicTB | [IpakTHYecKHe 3aHATHS 2 OK 04
pacTBOpPOB 113 Nel7. IlpuroroBiaenne pacrBopoB. McciienoBanue TUCTEPCHBIX CHCTEM 2

[IpuroTtoBneHue pacTBOPOB 3alaHHOW (MOJIIPHOW) KOHIEHTPAUUU (C MPAKTUKO-

OpPHEHTHUPOBAHHBIMH BOIPOCAMH ), OTIPE/ICIICHNE CPEIbl BOAHBIX PACTBOPOB.

[IpurotoBneHne M U3y4€HHE CBOMCTB MOHUCIIEPCHBIX CHUCTEM pa3HBIX BHUIOB:

CYCIIEH3HUH, IMYJIbCUH, KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTHHHBIX H

KOJUIOMIHBIX PACTBOPOB, BBISIBJICHHE OCHOBHBIX PA3IMYUN MEKy HUMHU.
IMpodeccHoHaTbHO-OPMEHTHPOBAHHOE cojlep:KaHue (Co/lep:KaHue MPUKJIATHOT0 MOIYJIs)
Pa3nesn 7. Xumus B ObITY M IPON3BOICTBEHHOM 1eSTEJILHOCTH YeJI0BeKa 6 OK 01
Tema 7.1. Conep:xanue yueOHOro MaTepuasa OK 02
Xumus B ObITy U . 19. O0Hapy:keHHe HEOPraHMYeCKHX KATHOHOB W AHHOHOB, OPraHMYEeCKHX 8112 847‘
TIPOU3BOICTBCHHON BelIeCTB OTAeJIbHBIX KJIACCOB € MCNO0JIb30BAHNEM KAYeCTBEHHBIX PeaKIuii
ACATCIPHOCTI HCIIOBCKA | KayecTpeHHBle XMMHYECKME DEAKIMM, XapaKTepHbIe JUIl  OOHAPYKEHHS

HEOPraHMYECKUX BeIIeCTB (KaTHOHOB W aHUMOHOB). CocTaBieHHE YpaBHEHH

peakuuil oOHapykeHus: KaTuoHOB [-VI rpynn u aHHOHOB, B T.4. B MOJIEKYJISIPHOI

Y MOHHOH (opmax.

Peakiium oOHapy)XeHUSI HEOPTraHMYECKHX BEIIECTB B peajbHBIX OOBEKTax

OKpY>Karolleu Cpeibl.

KadyecTBeHHBIE XMMHUYECKHME pEaKIUH, XapakTepHbIe Ui  OOHAPYKECHUS

OTAENBHBIX KJIACCOB OPraHMYECKUX COEJUHEHUH: (EHOJIOB, albJETUIOB,

KpaxMaia, YKCYCHOHM KHCIIOTBI, aMUHOKHUCIIOT U JIp.

Jlenatypanus O€JIKOB IPH HarPEeBaHUH, IIBETHBIE PEAKLIUU OEJIKOB.

CocraBieHne Ka4yeCTBEHHBIX PEaKIUi OOHApPYKEHHsI OPTaHHYECKUX COeITUHEHHUN

OTIEIbHBIX KJIACCOB.

IpakTuyeckue 3aHATHSA 2

II3 Nel8. OJxouiornyeckasi 0e30MACHOCTH MOCJHCACTBHI OBITOBOH M 2
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MOWCK Y aHAJIN3 XUMUYECKOH HH(OpMAIK U3 pa3IMYHbIX HCTOYHUKOB (HaydHas
u ydyeOHO-HAy4Has JMTEparypa, CpeICTBAa MaccoBOM HH(MOpMAIMH, CETb
WNHutepuer u apyrue).

Keticet (c yuetom Oyaymedi npodeccHOHANbHOM JEsATETHbHOCTH) Ha aHAIU3
uHpOpMAIIMM O TPOU3BOJACTBEHHOW JCATEIBHOCTH YEJOBEKa, CBS3aHHOW C
nepepaboTKOM ¥ TMONlydeHHEM BEIIeCTB, a TaKkKe C  JKOJOTMYECKOH

0€30MaCHOCThIO
JdunddepenuupoBannbiii 3auet (I13 Ne 19) 2
Bcero 76
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3. VCJIOBUS PEAJIM3AIIAM ITPOT PAMMBI OBIIIEOBPA3OBATEJIBHO
TACIHATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn o

Peanuzanus yaeOHON JUCIUIUIMHBI TpeOyeT HaMYUs y4eOHOro kabuHeTa W jabopatopuu
10 XUMUHU.

OobopynoBanue yueOHOro kaduHera, Jjadoparopum:

— pabouee MecTo neaarora (mpemnoaaBaTenbckuid ctou (1 mr.), ety (1 mT.)

— paboune Mecta oOyuaromuxcs (CToibl 1adoparopusie (13 mT.), cTynbs (25 mrT.)

— mepcoHanbHbiii KoMmbioTep IRU CM-2017BR IRU bl (Intel® Core™ i3-10100, 8GB
03Y, PRO H510M-B, nmoaknrouenue k cetu MHTEpHET ¢ MOAyIeM KOHTEHTHOW (GHUIbTpamuu
Traffic Inspector, NetPolice n YandexDNS, B0O3MOXHOCTh TPaHCIAIHMHM Ha SKpaH ayJId0 U BUIEO
uHpopmanuu (1 mr.)

— mporpammuoe obecrieuenune Ha 1K — Microsoft Windows 10, Microsoft Office 2016
(Word Excel, PowerPoint), 7Zip, 24PDF, Slunexc bpaysep (1 mit.)

mouutop DEXP DF24N1S (24”) (1 mt.)

— iaBuarypa (1 mr.)

— MbIb (1 mr.)

— Ttenesuzop DEXP 55UCY1 (55”) (1 mir.)

— kabens s nogkmodernst HDMI (1 mr.)

— Jocka ydeOHas (MenoBas TpexcekimonHas) (1 mr.)

— JnaboparopHslii nocynaa (60 mT.)

— Hurpar-tectep (HuTpatomep) Coske 2-ro nokosnenus (1 mr.)

— BBITsDKHOU mikad (1 mr.)

— PEaKTUBBI I J1a00pPaTOPHBIX U MpakTHYecKuX padot (200 mt.);

— MeH3ypKa i npuema jekapcts (100 mir.)

— MHUIETKH Juig neperoca xkuakoctd (100 mT.)

— komn6a (10 mr.)

— npobupku nunuHapudeckue (100 m.)

— Habop TOTOBBIX MUKponpenaparos (1 mir.)

— MHKPOCKON MOHOKYJISIpHBIH (1 1mT.)

— MHUKPOCKON OMHOKYJSpHBIHN (1 mmIT.)

— Ttabmuua «Ilepuonnyeckas TabauIa XUMUYECKUX AJ1eMeHTOBY (1 mT.)

— Ttabnuua «PacTBOPUMOCTh KUCIIOT, OCHOBaHMI U cosieil B Boze» (1 miT.)

— Ttabmuua «Ps akTHBHOCTH MeTasuioBy (1 mT.)

— Tabnauubl M TUIAKaThl Ha DJIEKTPOHHOM HocuTene mo Teme «CTpoeHHe aTroMoB
XUMHYECKHX 3JIEMEHTOB W IPUPOAA XUMUYIECKOH CBSI3M» (5 IT.)

— TaONWIBl W IJIaKaThl HA AJIEKTPOHHOM HOcHTene 1o Teme «llepuoauueckuii 3aKoH U
tabnuna J[.1. Menneneesay (1 mir.)

— Ta0JUIBI U MJIAKATHl HA AJIEKTPOHHOM HOCUTENE TIo TeMe « THUIbl XUMHUYECKHUX PEaKIuii»
(8 mt.)

— TaONWIBl W IUIAKaThl HA JJEKTPOHHOM HOCHUTENE MO0 TeMme «DJIEKTPOIUTHIECKAs
JMCCOIMALIUS M MOHHBIH 0OMeH» (5 mIT.)

— Tabnauubl W TJIaKaThl Ha AJIGKTPOHHOM Hocutene mno Teme «Kiaccuduxanms,
HOMEHKJIaTypa U CTPOCHHE HEOPTAHMYECKUX BEIIEeCTBY (5 IIT.)

— Tabmuupl ¥ TIJIaKaThl Ha JJIGKTPOHHOM Hocutene 1o Teme «lIpousBoacTso
HEOPraHUYECKUX BEIICCTB. 3HAYCHUE U MPHUMEHCHHUE B OBITY U Ha IPOU3BOICTBEY (3 IIT.)

— Ta0JMLBI U TUTaKaThl HA 3JIEKTPOHHOM HocuTelne 1o teme «Knaccudukamus, crpoeHue u
HOMEHKJIaTypa OPraHUYECKUX BEILECTBY (8 IIT.)
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— TabnMIbl U TUIAKAaThl Ha 3JIEKTPOHHOM HocuTene mo Teme «CBOHCTBa OpraHUYECKHX
coeuHeHu» (5 mr.)

— TabJMIbl U TJIAKaThl HA 3JEKTPOHHOM HocuTene mo TemMe «OpraHndeckue BEllecTBa B
JKU3ZHEJEATEIbHOCTH ueloBeka. [IpoW3BOACTBO W MPUMEHEHHE OPraHUYeCKHX BEIIEeCTB B
IIPOMBIIITIEHHOCTU (5 1IT.)

— TabnaWmbl M ITUIAKaThl Ha JJIEKTPOHHOM HocuTene 1o Teme «KuHernyeckue u
TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTH [MpPOTEKaHWs XMMHYECKHUX peakuuil. PaBHoBecue
XUMHUYECKHX peakuuin» (5 1iT.)

— TabnuIbl W TUIAKaThl Ha AJIEKTPOHHOM HOCHTENEe Mo Teme «/lucrepcHble CUCTeMBI U
(haKkTOphI KX YCTOWYUBOCTH» (5 IMIT.)

— TabiMUbl W IUIAKaThl Ha BJIEKTPOHHOM Hocutene mo Teme «lccrnemoBaHue CBOWCTB
JMCTIEPCHBIX CHCTEM JUISl UX UACHTU(UKAIII (5 1IT.)

— Tabnuubl W IJIaKaTbl Ha DJJIGKTPOHHOM HocuTesne 1o Teme «OOHapyxeHue
HEOPraHMYECKUX KATHOHOB W AaHHMOHOB U OPTraHWYECKUX BEIIECTB OTIEIbHBIX KJIaCCOB C
HCII0JIb30BaHNEM Ka4eCTBEHHbIX peakuuit» (5 mrT.)

— TaOnWIBl W TIJIAaKaThl HA DJIEKTPOHHOM HOCHTENE Mo TeMme «XuMHS B OBITY U
IIPOU3BOJICTBEHHON JESTEIbHOCTH YesloBeKay (5 IIT.)

— TaOnuIBl U IUJIAKAThl HA JJIEKTPOHHOM HoOcHUTene mo teme «OCHOBBI J1aOOpaTOpHOU
MPaKTUKHU B TPO(PECCHOHATIBHBIX JIA0OpaTOpHIX» (5 MIT.)

— TabIUIbl U TJIaKaThl HA 3JEKTPOHHOM HOCHUTENE MO TeMe «XUMHUYECKH aHanu3 mpod
BOJBD (2 1mIT.)

— TabnWIbl W IUIaKaThl Ha DJIEKTPOHHOM HOCHTENE IO TeMe «XHUMHYECKHH KOHTPOIb
KayecTBa MPOJYKTOB MUTAHUS (2 IIT.)

— TabIUIbl U TJIaKaThl HA 3JEKTPOHHOM HOCHUTENE MO TeMe «XUMHUYECKH aHanu3 mpod
MOYBBD (5 1IT.)

— TaONWIBl W TUIAKaThl Ha AJIEKTPOHHOM HocuTene mo Teme «lccnenoBanne 0O0BEKTOB
6uocdeps» (4 mrT.)

— BuneopmnbMbl 1o TemMam: «Harmsnnas xumus. Opranuueckas xXumus. benku wu
HYKJIIEMHOBBIE KUCHOTB» (1 1mT.), «Harmagnas xumus. PacTBopbl. JJexTponuTUyecKas
nuccormanus» (1 mr.), «Harnsanas xumus. XuMudeckoe mpou3BoacTBo. Metammyprusi» (1 mrt.),
«XuUMHSI PJIEMEHTOB HeMeTalioBy (1 mit.)

— CKJISIHKAa TeMHOe cTekJ10 250 M1 ¢ y3KUM ropiiom (5 mit.)

— crynka Ne 3 (100 mi) ¢ mectukom (8 1mirt.)

— konb6a mepHast 1-250-2 (8 mT.)

— crakal H-1-100 (8 mT.)

— crakan H-1-1250 (8 mit.)

— crakaH H-1-600 (8 mT.)

— wmHAp 3-50-2 (8 mt.)

— mwmHAp 1-100-2 ¢ HocukoM (8 mT.)

— BopoHnka B-36-50 XC (8 mT.)

— BopoHka B-56-80 (8 mt.)

— 3aXHUM MPOOUPOYHBIi (8 mIT.)

— crpuHioBka Ne 3A (8 mT.)

— npobupku [1X-1-14-120 (99 miT.)

— Habop ¢IaKOHOB C KPBIIIIKAMH KalelbHULIaMU (5 TIIT.)

— Habop 1o sekTponusy (1 mr.)

— nabopatopuslie roBenupHbie Becbl M-ER 122ACF (JR)

— komb6a mepnas 1-1000 (2 mrt.)

— komba meprast 1-500 (2 mmt.)

— kosba KM-2-250-34-TC (6 mT.)
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— kosiba KM-2-100-34 (6 mT.)

— mnunetka 2-2-2-10 (10 mrT.)

— mnunetka 2-1-2-5 (2 mr.)

— mnunetka 2-1-2-1 ¢ npsmeiM rpaa. (2 mrT.)

— mmarens J-23-001 qs s3p1xa nByxcroporHuit npsimoit 200%*12 mm (10 mT.)

— Oroperka 1-3-2-25-0,1 6e3 kpanuka (5 mrT.)

— BeCHI AIeKTpoHHBIe JabopaTopubie Macca-K BK-300 (HIIB=300r, auckp=0,005r mnatd.
d-120mMm BeTpo3amuTIKpan (1 mT.)

— mozens «Kpucramnmnyeckas pemietka» «Aymasy geMoHcTpanuonHas (1 mr.)

— MuKposnabopaTopusi ansi xumudeckoro skcnepumenta (¢ IIIIT°, HaGopom kepamMuKu u
dapdopa (2 mrT.)

— npubop it nonydenud razos [IIITNY 1.4.3. TIC (1 wr.)

— nabopaTOpHBIN KOMIUIEKT I HAYaJIbHOTO O0y4IeHUS 10 XUuMuH (2 1mIT.)

— Habop mMOCyAbl W TNPHUHAUICKHOCTEH W3 MOJUMEPHBIX MAaTEpPHAJIOB IS MPOBEACHUS
naboparopHbIX paboT nmo xumuu (Mukponadopatopus Ha 2 —x y4amuxcs) (2 mrT.)

— Habop aTOMOB JJIsl cOCTaBJeHHs Mozeneit moneky (1 mr.)

— HAOOp pEeaKTHUBOB ISl TMPOBEACHUS YYCHHYECKOTO OKCIEPUMEHTAa 10 XHUMHHA B
COOTBETCTBUU C TEMaTUKOH nporpammsl (1 mrt.)

— crymnka c nectoMm kepamuyeckue (D=80mm) (6 mT.)

— CTYyIKa C 1ecToM crekisiHHas (1 mr.)

— CTakKaH MEPHBIA CTeKISTHHBIA 150Mi1 (7 mT.)

— TpoOUpKHU cTeKIssHHBIE (78 1mIT.)

— Kkousiba mepHas 1-50 (15 m.)

— konba mepnast 1-100-2 (23 mmr.)

— kosiba mepHas 1-200 (15 mT.)

— kousiba mepHas 1-1000 (2 mT.)

— konb6a koundeckas KM-2-250-34TC (6 mT.)

— kon0a konndeckas KM-2-100-34 (6 mir.)

— Oroperka 1-3-2-25-0,1 6/kp (4 miT.)

— nunetka [1C 2-2-2-10 (5 mwrt.)

— numnetka 2-2-2-10 (3 mr.)

— numnetka 2-1-2-5 ¢ npsm. rpag. (1531) (5 mr.)

— nunertka 2-1-2-2 ¢ npeid.rpax. (5 mr.)

— nunetka 2-1-2-1 ¢ npeit.rpaa. (912) (5 mr.)

— nunetka Mopa 2-2-2 (15 mrT.)

— mmrerka Mopa 2-2-10 (15 mr.)

— mmuretka [1C 2-2-2-25 (14 mrT.)

— LIMIUHAP MepHbIi 25 M (1act. noact) (20 mrt.)

— mwmHAp 3-50-2 (5 mrt.)

— mamaHap 3-100-2 ¢ men (5 mT.)

— Oropetka 1-3-2-500,1 6/kp. (5 mT.)

— Oropetka 1-1-2-25-0,1 ¢ xp. (4 mwt.)

— Oropetka 1-3-2-25 6/kp (4 wrt.)

— BopoHka B -36-50 XC 5 mr.)

— CKJISIHKA JUIS PEaKTHUBOB C y3KOM ropinoBuHoit (125 mu, Temuoe ctexio) (10 mt.)

— CKJISIHKA JUIS PEaKTHUBOB C y3KOM ropioBuHoit (250 mii, Temuoe ctexio) (10 mt.)

— CKJISTHKA JIJISl PEaKTUBOB C IITUPOKOM ropioBuHO#M (250 M1, cBeTiioe cTekiio) (10 mrT.)

— OyTbUIKa y3KOTOpIIast, rpaayupoanHas — 50 mu, /3T, LAMAPLAST (10 mrt.)

— OyThUIKa KBaJpaTHas rpaJayupoBaHHas, ¢ 3aBuHUYMBaromelcs kpoimkoi, [I9H]] — 100 mn
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(10 mrt.); 6yThuika BB -1-1000 ¢ kpsimkoi 1000mt (3 mT.)

— neHtpudyra madoparopHas «kKARMED» 80-2 (1 mt.)

— cnpunnoBka miactuzonbHas [IBX UCIIL. «by» (b-0) (5 mT.)

— oanektpuueckas miauTka (1 mr.); mratus nadoparopHbii a/GponT. padot, LLIDP (4 mr.)

— OYKHM 3alIUTHBIC (2 1IT.)

— nHabop no snexrposusy (1 mrT.)

— Ttabinuua «Psx akTuBHOCTH MeTauioBy (1 wmT.)

— Ttabnuua Menneneesa (1 mr.)

— anTeyka Jjs okazaHus nepBoit momomu (1 mr.)

— cBuHen (2) azotHokucasii XY (¢. 1 kr) (1 mT.)

— #Habop Nel C «Kucmots» (1 mT.)

— #Habop Ne3 BC «Illemoumn» (1 mt.)

— Habop Ne6 C «Oprannueckue BemiecTBay (Jadopanrtckas) (1 mr.)

— Habop Ne7 C «MuHepanbHbie ynoopenus» (madbopanrtckas) (1 mir.)

— Habop Nell C «Conu 1t ieMOHCTpalu onbeIToBy (1abopantckas) (1 mr.)

— Habop Nel2 BC «Heopranuueckue BeuiectBay» (1adopantckas) (1 mr.)

— nHabop Ne22 BC «Muaukaropsi» (J1abopantckas) (1 mr.)

— Habop AJIs1 MOACIUPOBAHUS MOJIEKYJI OPraHUYecKuX coeauHeHuu (1 mr.)

— Habop AJ1s MOJIEIMPOBAHUS MOJIEKYJl HEOPTaHUYECKUX coeuHeHnH (1 mit.)

— mnpombiBaika 250 m (1 mr

B mpormecce ocBoeHUs mporpaMMbl Y4eOHOW IUCHMIUIMHBI «XHMHS» CTYACHTBI UMEIOT
BO3MOXXHOCTh JIOCTyNa K SJEKTPOHHBIM Yy4eOHBIM MaTepualaM [0 XUMHH, HUMEIOUUMCS B
CBOOOJHOM JocTyne B ceTd HHTepHeT (SIIEKTPOHHBIM KHHTaM,  TPAKTHKyMaMm,  TecTaM,
matepuaiam EI'D u np.).

Texnnyeckue cpeacTBa 00y4eHuUs :

— HOYTOYK ¢ nuieH3uoHHbM [10 — 1 mIT;

— TeneBu3op (3KpaH) — 1 wr.

3.2. UndopmanuonHoe odecriedeHne peajsn3aluu NporpaMmal

Jna peanuzanuu mporpammbl  Oubnuoteunslii ¢ona MHcTUTyTa HMMeeT MeyaTHbIE U
JJIEKTPOHHBIE OOpa3oBaTelbHble U HH(OPMALIMOHHBIE PECYPCHl, PEKOMEHIOBAHHbBIE IS
MCIIONIb30BaHUsl B 00pa30BaTeNLHOM IPOIIecce, HE CTaplile MATH JIET ¢ MOMEHTA U3/IaHus.

3.2.1. OcHOBHBIE HCTOYHUKH

1. Audpunorenosa, W. B. XuMusa: y4eOHUK M MPAKTUKYM JUIsl  CPEIOHEro
npodeccuonansHoro oopazosanus / M. B. Audunorenosa, A. B. badkos, B. A. Ilonkos. — 2-¢ u3f.,
ucrip. U gom. — MockBa: M3marensctBo FOpaiit, 2024. — 291 c. — (IIpodeccuonansunoe
obpazoBanme). — ISBN 978-5-534-11719-6. — Tekcr: onektpoHHbIi // OOpazoBaTenbHas
miatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/444870

2. T'abpuensn, O.C. Xummsa. 11 kmacc: y4eOHHMK Juis oOmieoOpa3oBaT. OpraHU3aINM:
6azoBbiii ypoenb / O.C. T'abpuensn, WU.I'. Octpoymos, C.A. CnagkoB. — 2-e u3zg. — M.
IIpocsemenue, 2020. — 127 c.: ni.

3. I'abpuensn, O. C. Xumus. 10-it xnacc. ba3oBerit ypoBens: yueOnuk / O. C. 'abpuensH,
N. T. Octpoymos, C. A. Cnaakos. — 6-¢ u3j., ctep. — Mocksa: [Ipocsemenue, 2024. — 128 c.: w1, —
ISBN 978-5-09-112176-6. — Texcrt: AJIEKTPOHHBIN. — URL:
https://znanium.ru/catalog/product/2157258

4. Tabpuensn, O. C. Xumus. 11 xnacc (6a30BbIit ypoBeHs): yueOnuk / O. C. ['abpuensH. —
9-e m31., crepeorurinoe — MockBa: M3narensctBo "l[IpocBemenne”, 2022. — 227 ¢. — ISBN 978-5-
09-101658-1. — Tekcrt: anekrponnsiii. — URL: https://znanium.ru/catalog/product/2090100

5. I'muaka H. JI. O6mas xumus: ydeObHoe nmocodue / I'muuka H. JI. — Mocksa: KunoPyc,
2023. —752c.
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https://urait.ru/bcode/
https://znanium.ru/catalog/product/2157258

6. I'munaka, H. JI. OGmas xumust B 2 1. ToMm 1: yaeOHUK 1151 cpetHero mpodeccuoHaIbHOTO
obpazoBanus / H. JI. 'nmunka; nox penakuueit B. A. Tlonikosa, A. B. babkosa. — 20-¢ u3a., mepepad.
u jon. — Mocksa: WUznarensctBo FOpaiit, 2023. — 349 c¢. — (IlpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-9916-9672-2. — Tekcr: anekrponnslii / O6pa3oBarenbHas miargopma KOpaiiT [caiiT].
— URL.: https://urait.ru/bcode/512151

7. I'muuka, H. JI. OO6mas xumust B 2 1. Tom 2: yueOnuk ans By3oB / H. JI. I'nurKka; o
penakuuei B. A. Ilonkosa, A. B. babkosa. — 20-¢ u3n., nepepad. u gom. — Mocksa: M3narenbcTBo
Opaiit, 2023. — 379 c. — (Beicmuee o6OpazoBanme). — ISBN 978-5-9916-9355-4. — Tekcr:
snekTponHsii // O6pasoBatensHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512503

8. I'muuka, H. JI. OOmas xumus. 3a1a4u ¥ yIpaKHEHUS: y4eOHO-TIPAKTUIECKOE TT0coOme
JU1s cpeaHero npodeccuoHanbHoro oopazosanus / H. JI. I'munka ; mox pemakmueii B. A. Tlonkoga,
A. B. BbabkoBa. — 14-e wu3n. — MockBa: M3marensctBo HOpaibit, 2023. — 236 c. —
(ITpodeccuonanvuoe obpazoBanme). — ISBN 978-5-534-09475-6. — Tekcr: »ieKTpOHHBIA //
OopasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/512152

3aiineB, O. C. Xumus. JlabopatopHbIi PAKTUKYM M COOPHHK 3a/1a4: yueOHOe TTocoOue s
cpennero mnpodeccruonanpHoro oopaszopanus / O. C. 3aiineB. — MockBa: M3natensctBo FOpaiir,
2023. — 202 c¢. —(ITpodeccuonanbuoe obOpazoanue). — ISBN 978-5-9916-8746-1. — Tekcr:
aneKTpoHHbBIHN // O6pa3zoBarenbHas iardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513541

10. MaptsinoBa, T. B. Xumus. Yrayonenusiii yposenb. 10—11 kmacebl: yueOHUK AJist
cpenuero obmiero oopazosanus / T. B. MapteiHoBa, 1. B. Apramonosa, E. b. 'ogyHoB; 1ot o01ieit
penakuueit T. B. MapTbiHOBO#. — 2-¢ u3a., ucnp. u aom. — Mocksa: M3narensctBo FOpaiit, 2024. —
352 c. — (ObmeobpazoBarenbHblii nukd). — ISBN 978-5-534-16227-1. — Tekct: »neKTpOHHBIN //
OopazoBarenbhas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/544793

11. Huxonbckuii, A. b. Xumus: yueOHUK U MPAKTHKYM ISl CPEAHETO MPO(ECCHOHATLHOTO
obpazoBanus / A. b. Huxonwsckuii, A. B. CyBopoB. — 2-¢ u3n., mepepadb. u jom. — Mocksa:
UznatensctBo HOpaiit, 2023. — 507 c. — (Ilpodeccuonansuoe obpazosanue). — ISBN 978-5-534-
01209-5. — Tekct: snektponHbd // OOpa3oBatenbHas tuiargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

12. Xumust: y4eOHHMK JJsi cpefHero npodeccronambHoro obpasosanus / FO. A. Jlebenes,
I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBan ; mox obmieii penakuueit I'. H. @aneesa. — 2-e usm.,
nepepadb. u jgom. — MockBa: M3zmarensctBo IOpaiit, 2023. - 431c.— (IIpodeccrnonamsHoe
oOpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct: osnekTpoHHbIt // OOpa3oBarenbHas
iatdopma Opaiit [caitr]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH

13. Xumwus. 3agagauk: yaeOHOe ocoOue it cpeHero mpodecCHOHATFHOTO 00pa30BaHUS
/ YO. A. Jlebenes [u ap.]; mox obuieit pegakiueit I'. H. @aneesa. — MockBa: U3natensctBo FOpaiiT,
2023. — 236 c. — (IlpodeccuonampHoe obOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
aNeKTpoHHBIH // OOpa3oBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513091

14. Tapmmn, A. II. Xwumudeckue tepmunbl. CroBapb: ydeOHOe mocobue s BY30B /
A. II. T'apumun, B. B. MopkoBkuH. — 2-€ u3., uctp. u gon. — Mocksa: M3garensctBo FOpaiit, 2023.
— 452 c. — (Boeicriee oOpazomanue). — ISBN 978-5-534-04639-7. — TekcT: 37eKTpOHHBIA //
OopazoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514975

15. OneitnukoB, H. H. Xumus. AnropuTmsl pemieHus 3a1ad U TECThl: yyeOHOe mocobdue
Ui cpenHero npodeccuonansHoro oopaszoBanus / H. H. Oneitnukos, I'. I1. MypasseBa. — 3-e usn.,
ucrip. U gom. — MockBa: M3matensctBo FOpaiit, 2023. — 249 c. — (IIpodeccuonansnoe
obOpazoBanme). — ISBN 978-5-9916-9665-4. — Tekcr: osnexkrponHblid // OOpa3oBarenbHas
wiatdopma HOpaiit [caitr]. — URL: https://urait.ru/bcode/513860

16. Pocun, M. B. Xumwus. Y4eOHUK W 3aJa4HMK: JUISI CPEIHEr0 MPO(EeCCHOHAIBHOTO
obpazosanus / . B. Pocun, JI. [I. Tomuna, C. H. ConoBreB. — MockBa: U3narensctBo FOpaiiT,
2023. — 420 c. — (IlpodeccuonanvHoe obOpazosanme). — ISBN 978-5-9916-6011-2. — Tekcr:
anekTponHsiii // O6pasoBatensHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512022
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3.2.3 UnTepHeT-pecypcehl:

17. Onummuana «[Toxopu BopoOseBsl rope». — URL: www. pvg. mK. ru

18. OO6pa3zoBarenbHbIi CaliT MIs MKOJIBHUKOB «Xumus». — URL: www. hemi. wallst

19. OOpa3oBarenbHbli cailT 1is mkoiapbHUKOB . — URL: www. alximikov

20. Dnexrponnas 6ubnmmoreka mo xumuu. — URL:  www. chem. msu. ru

21. UntepHer-uznanue ans yuureneid «EcrectBennsie Haykn». — URL: www. enauki. ru

22. Metoanueckas raseta «IlepBoe centsops». — URL: www. 1september. ru

23. Kypnan «Xumus B mkosae». — URL: www. hvsh. ru

24. Kypuan «Xumus u xu3aby. — URL: www. hij. ru

25. DnekTpoHHBIN KypHaT « XuMukH U xumus». — URL: www. chemistry-chemists. com

26. Hay4HOo-mOmyJsipHBI TPOEKT «DJIEMEHTHl OonbInoW Hayku» ((du3uka, XuMwus,
MaTeMaTHKa, aCTPOHOMHS, HAyKH O XH3HH, Hayku o 3emuie). HoBocTH Hayku, KHWUTH, HAay4HO-
MOIYJISIPHBIC CTaThH, JICKIIUH, SHIIUKJIOTICTUH.

27. Caiir HayuHo-nonyisipHoro xypHana «llorennmam» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

28. CaliT  HaAy4YHO-TIOMYJSIpHOTO  XKypHama  «Xwumma u  xm3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

29. OTtkpbITast 3JeKTpOHHAs OMOIMOTeKa XuMHUYeckoro moprana «Chemnet», comepkuT
yueOHble U WH(POPMAIIMOHHBIC MaTEpUANbl JUIsl IKOJLHUKOB M yuuTeleld. B Hell MOXHO HaWTH
y4eOHUKH 10 O0IIeH ¥ HEOPTaHMYECKOW XMMHUHU, OPTaHUYECKOH XUMHH, MYJIbTUMEINaMaTepHalbl,
a TaKKe 3aJ1a4ll XUMHUYCCKUX OJIMMIIMA]] C PEIICHHUSIMHU, 33Ja4l BCTYIUTEIBHBIX 3K3aMCHOB JIJIS
abutypuenroB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

30. Uudopmarmonnsie  MaTepuayibl 00  onuMmnuaaax: MOCKOBCKOW  TOPOJCKOM,
Bceepoccuiickoii, MenneneeBckoit, MexaynaponHoil. IlpuBeneHsl 3agauyd TEOPETUUECKUX U
9KCIIEPUMEHTAIIBHBIX TYpOB, MOAPOOHBIE pelIeHus, cUcku U doTorpaduu nodeaureneit. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

31. Cuctema JUCTAaHIIMOHHOTO OOYYEHHs, HalpaBlIeHHas B TMEPBYI oOdYepedab Ha
MOJrOTOBKY K OJIMMIIMAJaM BCEX YPOBHEH — OT HIKOJIbBHBIX 10 MexayHapoaHoi. CalT comepKut
OTPOMHOE KOJIMYECTBO 3a]a4, CTPYNIHUPOBAHHBIX KaK MO TeMaM, Tak W Mo onumnuagam. [lo Bcem
OCHOBHBIM pa3JieJlaM XUMHUH MPUBEIEH TEOPETUUECKUI MaTeprall U pa300paHbl PEIICHUsT TUTTOBBIX
3amau. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

32. Tlopran mo HaHoTexHoJOTUsM. OCHOBHAs IIeNb — Pa3BUTHE 00pa3oBaHUS B 001acTh
HAHOTEXHOJIOTUH ¥ TOATOTOBKAa K WHTEPHET-OJIMMIMAAe Mo HaHoTexHomorusM. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

33. Hanéxnas cnpaBouHas nH(OpManusg O XUMUYECKHX SJIEMEHTaX M HUX CBOWCTBax (Ha
anriuiickom si3eike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

34. Pycckos3pluHbli  caliT o  cBoHcTBaX  XMMHYeckux anemeHtoB. — URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

35. Hexommepueckuii caliT oOHJalH-00pa30BaHUs, COAEPKUT MHOTO HHTEPECHBIX
00pa3oBaTeNbHBIX KYpCOB M BHUACOJEKIIMM Il IIKOJBHUKOB, CTYJACHTOB W yuuTened. EcThb
HecKoJIbKo KypeoB o xumun. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

36. Caiit Chemical AbstractService — cambplii aBTOPUTETHBIH B MHpE XHMHHU
UH(POPMAIMOHHBIH HHTEPHET-pecypc (caiT riatHbii) . — URL: http://www.organic-chemistry.org/

37. Tloprai Mo opraHUYECKOM XMMHHK Ha aHTIHickoM si3bike. — URL:  http://www.xumuk.ru

38. CaliT 0 XHMMHUM: KJacCHYeCKHE YUYEOHMKH, CIPABOYHUKH, SHIMKIONEIUH, TTOHCK
OpraHMYeCKUX M HEOpraHMYeCKHX peaklMi, cocTaBieHue YypaBHeHHH peakuuit. — URL:
http://orgchemlab.com/
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4.

KOHTPOJIb n

OIIEHKA

OBIIEOBPA30BATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMUA

KoHTpouib U OlIEHKA pe3yabTaTOB O0Y4EHHs OCYLIECTBIIAETCS IPENoAaBaTeeM B IIPOLecce

NPOBEICHUS MPAKTUYECKUX 3aHATHH U J1aOOpPaTOPHBIX padOT, TECTUPOBAHUS, A TAK)XKE BBHIIIOJHEHHUS

0o0y4armuMUCs MHAWBUIYAJIBHBIX 3aJaHUM, IPOEKTOB, HccienoBaHui. PesynpTaThl 0OyueHuUs

OnpeaACIIsAr0T, 4YTO 06yqa10mI/Iec;1 AOJDKHBI 3HATh, MIOHUMATb U JCMOHCTPUPOBATH IO 3aBCPUHICHUHN

HU3y4YCHUA NUCHUIIIIMHBI.

Jlis GpopmMupoBaHus, KOHTPOJIS M OLIEHKH PE3yJbTAaTOB OCBOCHUS Y4e€OHOW IWCIUILIMHBI
UCIIONIB3YETCSI CHUCTEMa OLEHOYHBIX MEPOIPHUITHM, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX

MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3y/bTaTaMu 00y4deHus u chopmynupoBaHHbIX ¢ ydyetoM OI'OC
COO (mpeametnsbie pe3ynbtathl o aucuuruie) u GI'OC CIIO.

Tunsl oeHOYHBIX

Ne OK Mopayas/Paznen/Tema Pe3yabTaTt 00yueHus .
MepOonpHUsITHI
| OcHoOBHOE co/lep:KaHue
1 ®opmyaupoBaTh 0a30BbIE
Pasznen 1. OcHOBBI pMyJup
TNOHATHSA H 3aKOHBI
CTPOEHHS BellecTBa
XHUMHH
1.1 [OK 01 CrpoeHue aToMOB CocTaBiATh XUMHUYECKHE Texkyuuii KOHTPOJIb:

XUMHUYECKUX
AJIEMEHTOB M MPUPOJIa
XAMHUYECKON CBA3U

(dhopMyIIbl COeAMHEHUH B
COOTBETCTBUU CO CTCTICHBIO
OKHUCJICHHUS] XUMHUYECKHX
DJIEMEHTOB, HCXOJIS U3
BaJICHTHOCTH U
ANEKTPOOTPHUIATETEHOCTH

1. Tect «CtpoeHue aToMOB
XUMUYECKUX AIIEMEHTOB U
PUPOJA XUMUYECKOMN
CBSA3U».

2. 3agauu Ha COCTaBJIEHUE
XUMUYECKHUX (HopMyIT
JIBYXaTOMHBIX COETUHEHUN
(okcu10B, Cynb(PHIOB,
TUAPUJIOB U T.I1.).

3. 3aganus Ha
UCIIOJIb30BAaHNE XUMUYECKOM
CUMBOJIMKH U Ha3BaHUU
COEMHEHUH 110
HOMEHKJIAType
MEXIYHAPOJHOTO COI03a
TEOPETUYECKON 1
MPUKIIATHOW XUMUHU U
TPUBHUAIILHBIX Ha3BaHUM JIJIs
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(hUI0B, THAPUIOB U
T.I1.) ¥ IPYyTUX
HEOPraHUYECKUX
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COEIMHEHUN OTAEIbHBIX
KJIaCCOB

IIpomeskyTounas

aTrecTamus:
HuddepennmpoBaHHbIf
3a4er

1.2

OK 01
OK 02

[lepuoauueckuii 3aKoH
u tabauna J[.1.
Meupeneena

XapakTepHu30BaTh
XUMHUYECKHE JIEMEHTHI B
COOTBETCTBUH C UX
II0JIO)KEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
J.N. Menneneena

Texkyuuii KOHTPOJIb:
1. Tect «Meramtnueckue /

HEMeTaIJIn4decKre CBOMCTBA,
AJIEKTPOOTPHULIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHUYECKHUX DJIEMECHTOB B
COOTBETCTBHUE C X
3JIEKTPOHHBIM CTPOCHHUEM U
MTOJI0’KCHUEM B
IIEPUOIUYECKON CUCTEME
XHMHYECKUX JICMEHTOB
J.. MenneneeBa.

2. IIpakTrueckue 3aaHus
Ha YCTAHOBJICHUE CBSI3U
MEXAy CTPOCHHEM aTOMOB
XHUMHYECKHUX DJIEMECHTOB U
MEePUOIUYECKUM
W3MEHCHHEM CBOIICTB
XAMHYECKHUX JIEMEHTOB U
HUX COSINHCHUN B
COOTBETCTBHUU C
MOJI0KEHUEM
IIepuoanueckoii cucreme.
3. IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKHE 3aJaHus Ha
XapaKTepU3aIHIo
XAMHYECKHUX DJIEMCHTOB:
«Meranmmdeckue /
HEMETaJUIMYE€CKHE CBOMCTBA,
3JEKTPOOTPULIATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
AJICKTPOHHBIM CTPOCHUEM U
MMOJI0KECHUEM B
MIEpUONYECKON CHCTEME
XUMHYECKUX IJIEMEHTOB
J.11. MenpeneeBay
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IIpome:xxyTouHast

aTTecTalus:
JuddepeHnnpoBaHHbIT
3a4er

Pazpmea 2.
XuMHYecKHe peakunu

XapakTepu3oBaTh THUIIbI
XHMHYECKHUX PeakIui

KonTtpoabnas padora
«CTpoeHne BemecTBa u
XHMHUYeCKHe PeaKkium)

2.1

OK 01
OK 04

THUIIBI XUMHUYECKUX
peakuuii

CocCTaBIATh peakiuu
COCTMHCHMUS, PA3JIOKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHCIIMTCIIBHO-
BOCCTAaHOBHUTEIIbHBIC
peakiuu

Texkyuuii KOHTPOJIb:
1. 3agauu Ha cocTaBiIeHUE

YPaBHEHUH PEAKLUN:

— COCIMHCHHSI, 3aMEIIICHUS,
pasnoxeHusi, o0OMeHa,

— OKHCIIUTENIbHO-
BOCCTaHOBUTEJIbHBIX
peaxIuil ¢ UCIOJIb30BaHUEM
METO/1a IIEKTPOHHOTO
OanaHca.

2. 3agaun Ha pacyeT MacChl
BEIIECTBA UK 00BEMA
ra30B 10 U3BECTHOMY
KOJIMUECTBY BEIECTBA,
Macce Ui 00bEMY OJTHOTO
U3 YYACTBYIOIIUX B PEAKIIHH
BEIIECTB; PaCYEThI

Macchl (00bEMa, KOJIMUeCTBa
BEII[ECTBA) MIPOTYKTOB
PEaKIm, €CIIU OHO U3
BEIIICCTB UMEET IPUMECH

IIpome:xxyTounas

aTTecTanus:
JuddepenunpoBaHHbIi
3a4er

2.2

DNEeKTPOTUTHYECKAS
JIUCCOLIMALIASL U
WOHHBIA 00MEH

CocCTaBisTh ypaBHEHHS
XUMHUYECKHX PEaKIUH
HOHHOI'0 OOMeHa C
y4acTHEeM HEOPraHHUECKUX
BEIIECTB

Texkymuii KOHTPOJIb:
1. 3amaHus Ha cocTaBICHUE

MOJIEKYJISIPHBIX U MOHHBIX
peaKIuil ¢ yyacTUEM
KHCJIOT, OCHOBAaHUM U COJICH,
YCTaHOBJIEHHE U3MEHEHHUS
KHCIIOTHOCTH CPEJIbI
2. JJaboparopHas paboTa
"TUIbl XUMHYECKHUX
peakuuit”

IIpome:xxyTounas

aTrecTamus:
HuddepennmpoBaHHbIi
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3a4€cT

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOpPraHU4ecKUuX
BellecTB

HccaenoBarb cTpoeHue U
CBONCTBa
HEOPraHMYecKuXx
BelllecTB

KonTtpoabnas padora
«CaBoiicTBa
HEOPraHMuYeCKuX
BeleCTB

3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHHYECKUX
BEILIECTB

Knaccudumnuposats
HEOpraHUYECKUe BellecTBa
B COOTBETCTBUU C UX
CTpPOEHUEM

Texkyuuii KOHTPOJIb:
1. Tect «Homenknarypa u

Ha3BaHHE HEOPTaHUYECKUX
BEIIIECTB MCXOJS U3 UX
XUMHUYECKON (POPMYITBI HITH
COCTaBJICHHE XUMUYECKOU
dbopMyIbl UCXOIS U3
HA3BaHUS BEIECTBA 110
MEXTYHApOJIHOMN HIIN
TPUBUAIBHON
HOMEHKJIAType».

2. 3ajaum Ha pacuer
MaccoBOM J0JH (Macchl)
XUMHYECKOT0 JIEMEHTa
(coenuHeHusI) B MOJIEKYJIe
(cmecn).

3. [IpakTuueckue 3a1anus
1o KiaccuduKaIm,
HOMEHKJIaType U
XUMUYECKUM (popMysiam
HEOPraHMYECKUX BEIIECTB
Pa3JINYHBIX KIACCOB.

4. ITpakTHyeckue 3aJjaHus
Ha onpezieseHne
XUMHUYECKON aKTUBHOCTH
BEIIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOH CBSI3U U
THTIA KPUCTAIITNYECKON
pemeTKn

IIpome:xxyTounas

aTTecTalms:
JuddepenunpoBaHHbIN
3a4er

3.2

OK 01
OK 02

Dusnko-XxuMHYeCKre
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

YcranaBiauBaTh
3aBHUCHUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHUYECKUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAaK)Ke THUTIA

Tekymuii KOHTPOJIb:
1. Tect «OcobeHHOCTH

XUMHYECKHX CBOMCTB
OKCHUJIOB, KHCJIOT,
OCHOBaHUM, aM(pOTEPHBIX
TUJPOKCHUJIOB U COJICH.
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KPUCTAJUIMYECKOU PELIETKH

2. 3ajgaHusa Ha COCTaBICHUE
YpaBHEHUN XUMUYCCKUX
peaKkIuii ¢ yqacTUEM
MIPOCTHIX M CIIOKHBIX
HEOPTaHWYECKHUX BEIIECTB:
OKCHJIOB METAJLJIOB,
HEMETAJJIOB U aM(OTEPHBIX
9JIEMEHTOB;
HEOPTaHUYECKUX KHUCIIOT,
OCHOBaHHUH U aM(pOTEPHBIX
TUAPOKCHJIOB,
HEOPTraHUYECKHUX COJICH,
XapaKTePU3YIOMINX UX
CBOICTBA U CIIOCOOBI
MOJTyYCHUSI.

3. IIpakTuko-
OpPUEHTUPOBAHHBIC
TEOPETUYECKHEC 3a/IaHUs Ha
CBOICTBA U MOJTyuYeHHUE
HEOPTraHWYECKUX BEIIECTB

IIpomexyTouHasi

aTTecTamms:
JuddepenunpoBaHHbIi
3a4er

3.3

OK 01
OK 02
OK 04

Unentuduxanms
HEOPTaHUYECKUX
BEIECTB

HUccnenosatn
KaueCTBEHHbIC PEaKLIUU
HeopraHqucxnx BCIIICCTB

Texkymuii KOHTPOJIb:
1. [IpakTuko-

OpPUEHTUPOBAHHBIC 33JaHUS
10 COCTaBIICHUIO
XUMHYECKHUX PEaKIHii ¢
y4acTHEM HEOPraHUYEeCKUX
BEIIIECTB, UCIOJB3YEMBIX
JUTSL UX WJICHTU(UKALINH.
2.JIaboparopHast pabora:
“Unentuduxanus
HEOPraHWYECKUX BEIIECTB

IIpome:xyTouHast

aTTecTalus:
JuddepeHnnpoBaHHbIT
3a4er

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHMYecKux
BeIIeCTB

HccaenoBarb cTpoenue u
CBOICTBA OPraHNYEeCKUX
BEIIECTB

KonTtpoasnas padora
«CTpoeHne U CBOMCTBA
OpPraHM4ecKHX BellecTB)
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4.1

OK 01

Knaccudukanus,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Knaccugunuponartsb
OpraHMYeCKHE BEUIeCTBA B
COOTBETCTBHUH C HX
CTpOCHHEM

Texkymuii KOHTPOJIb:
1. 3amaHust Ha COCTaBJICHUE

Ha3BaHUM OPraHUYECKUX
COCIMHEHU 110
TPUBHUAIILHON WIH
MEXKTYHapOAHOMN
cUCTeMaTHYeCKOH
HOMEHKJIaType.

2. 3amaHusa Ha COCTaBJIEHUE
HOJIHBIX U COKPAILLEHHBIX
CTPYKTYPHBIX (OpMYII
OpPraHMYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.

3. 3aaun Ha onpezeneHue
npocreiiieit GopmMyIbl
OpPraHUYECKOM MOJIEKYJIBI,
UCXO0/1 U3 DJIEMEHTHOTO
cocraga (B %)

IIpomexyTouHasi

aTTecTamus:
HuddepennmpoBaHHbIN
3a4er

4.2

OK 01
OK 02
OK 04

CaoiicTBa
OpPTraHUYECKUX
COCIMHEHHH_

YcranaBauBaTh
3aBHUCUMOCTh (PU3UKO-
XUMHUYECKHX CBOMCTB
OPraHUYECKHX BEUIECTB OT
CTPOEHUS MOJIEKYJI

Texkymuii KOHTPOJIb:
1. 3aganus Ha cocTaBiIEHUE

YpaBHEHUN XUMUYECKUX
peakiumii ¢ yuactuem
OpraHWYECKUX BEIECTB Ha
OCHOBAHMU UX COCTaBa U
CTpOEHHUSI.

2. 3agaHus Ha COCTaBJICHUE
ypaBHEHUN XUMUYECKUX
peakuui,
WJUTFOCTPUPYIOLIUX
XUMUYECKHE CBOWCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKAHUS JAaHHBIX
pEeaKIUil U TeHETUYECKOU
CBSI3U OPTAaHUYECKHUX
BEIIECTB Pa3HbIX KIJIACCOB.
3. PacueTrHble 3a/1a4uM 110
YpaBHEHUSIM PEAKIIMi C
y4acTHEM OPTaHMYECKUX
BEIIECTB.

4. JTaboparopHas paboTa
“IIpeBpatieHus
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OpTraHU4YCCKUX BCIICCTB IIPHU

HarpeBaHuun"
IIpomeskyTounas
aTrecTamus:
HuddepennmpoBaHHbIf
3a4er
4.3 |OK 01 Unentuduxanms Hccnenosars Tekymuii KOHTPOJIb:
OK 02 OpraHUYEeCKUX Ka4eCTBEHHbBIC PEAKIINH 1.ITpakTnxo-
OK 04 BEILIECTB, UX 3HAYCHUE |OPraHMYECKUX COCIUHEHUN |OPUCHTUPOBAHHBIC 3aTAHU
1 IPUMEHEHUE B OTAEIIBHBIX KJIAaCCOB [0 COCTABJICHUIO
OBITOBO U XUMUYECKHUX PEaKIni ¢
TIPOM3BOJICTBEHHOM y4acTHEM OPTaHHYECKUX
JOEATEIIbHOCTHU BCIICCTB, B T.4.
YyeJloBeKa WCITOJIB3YEMBIX IS UX
uAcHTH()HUKAINK B OBITY H
MPOMBIIIUICHHOCTH.
2.Jlaboparopuas pabora:
“Unentuduxanus
OpPraHUYECKUX COCITUMHCHUM
OTIEIbHBIX KJIACCOB™
IIpomexyTouHasi
arrecraums:
HuddepennmpoBaHHbIN
3a4er
5 Pazpeu S. Xapakrepu3oBatb
Kuneruyeckue u BJIMSIHHE PA3JINYHBIX
TepMoAMHAMUYECKHE |(PaKTOPOB HA paBHOBeCHE
3aKOHOMEPHOCTH U CKOPOCTh XHMHYECKHX
NMPOTEeKAHUA peakuui
XHMHYECKHX peaKknuid
5 |OK 01 CxkopocTtb xumuueckux |Xapakrepu3oBaTh BiIUsHUE | Tekyuuii KOHTPOJIb:
OK 02 peakuuii. XuMHUYECKOe |KOHUEHTPALNKU ITpakTuko-

paBHOBECHE

pearupyomux BeIecTB U
TEMIIEPATYPHI HA CKOPOCTh
XUMHUYECKHX peaKIuii
XapakTepHu30BaTh BIHUSIHUE
M3MEHEHHUs KOHIIEHTpaluu
BEUIECTB, PEAKIUU CPEIbl U
TEMIEPATyphl HA CMELICHHE
XUMHYECKOT'O PaBHOBECHUS

OPUEHTHPOBAHHBIE
TEOPETHUECKUE 3aJaHuUs Ha
aHayn3 QaKTopoB,
BIIUSIONINX HA U3MCHCHHE
CKOpPOCTH XUMHYECKOU
peakuuu. [IpakTuko-
OpUEHTUPOBAHHBIE 3aJaHUs
Ha IPUMEHEHUE TPUHIUIA
Jle-Illarenwe nms
HAXO’K/ICHUsI HAIlPaBJIEHUs
CMEIIECHUSI PAaBHOBECHUS
XUMHYECKON peakIuu U
aHanu3 (pakTopos,
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BJIMAIOIIMWX HA CMCIICHHUC
XUMHUYCCKOT'O paBHOBCCH

IIpomeskyTounas

aTTecTamnus:
HuddepennmpoBaHHbIf
3a4yer

6 HccaenoBaTh HCTHHHEBIE
Pa3zgen 6. PactBopbl  |pacTBOPBI € 3aJaHHBIMH

XapaKkTepuCcTUKAMH
6.1 [OK 01 [Tonsitue o pactBopax |Pa3nuyaTh HCTHHHBIE Texkyuuii KOHTPOJIb:
OK 02 pacTBOpHI 1. 3apa4n Ha
MPUTOTOBJICHUE PACTBOPOB.
2. IIpaktuko-
OPHUECHTHPOBAHHBIC
pacyeTHbBIC 3a/IaHUsI Ha
JIUCIICPCHBIC CHCTEMBI,
UCIIOJIb3YeMbI€ B OBITOBOM U
MPOU3BOACTBEHHOMN
JIeITeIIbHOCTH YeJIOBEKa
6.2 [OK 01 UccnenoBanue croiicTs [MccnenoBars pusnko- JlabopaTtopHast pabota
OK 04 pacTBOpPOB XHMHYECKHE CBOMCTBA “IIpuroToBneHue
UCTHUHHBIX PACTBOPOB pacTBopoB”
IIpome:xxyTounast
aTTecTanus:
JuddepenunpoBaHHbIi
3a4er
Il | IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:kaHue (Coep:KaHNe MPUKJIATHOTO
MOIYJIs1)

7 Pa3pen 7. OuenuBarthb mociaeaAcTBHs | 3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOM U Oyayie
NPOU3BOJCTBEHHOM NPOU3BOACTBEHHOM npogeccnoHaIbHOMI
JesATeIbHOCTH JAesiTeJIbHOCTH YeJIOBEKA |1esATeJIbHOCTH)
Yeji0BeKa C MO3MIUI

3KO0JOTHYEeCKOMH

0e30macHOCTH
OK 01 Xumusi B ObITY U OnenuBats nocnenctusa | Texkyuuii KOHTPOJIb:
OK 02 MIPOU3BOACTBEHHOMN OBITOBOM U Keiic (¢ yuerom Oynymiei
OK 04 JIEATENIbHOCTH YEJIOBEKA (ITPOU3BOJICTBEHHOU po(heCCHOHATBLHOM
OK 07 JESATETbHOCTH YejioBeKa ¢ |AECATEIbHOCTH)

HO3UIIUHA YKOJIOTHUECKOU
0€e30MacHOCTH

Bo3MoxHBIE TEMBI KEHCOB:
1. IToTerienne KIMMara
BBICBOOOKIEHHE Ta30BbIX
TUJPaTOB CO JHA OKEaHa.

2. Bynymue matepuansl ais
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aBHa-, MallliHO- U
PUOOPOCTPOCHUS.

3. HoBble maTepuansl ajist
COJIHEUHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENapaToB

IIpome:xxyTouHast

aTTrecTanms:
HuddeperunpoBanHbIit
3a4er
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