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1. ObLIASA XAPAKTEPUCTHUKA PABOYEW ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

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

Oo6meo6pa3zoBarenshas gucnuminHa CO0.01.07 «Xumusy sBisieTcst 00s13aTeIbHON YacThIO
00111e00pa30BaTEILHOrO MHKJIa 00pa3oBaTeabHOM mporpaMmbl B cootBeTcTBUU ¢ PI'OC CIIO 1o
cnenuanbHocT 40.02.04 FOpucnpyaeHuus.

1.2. llean u niiaHupyemMble pe3yabTaThbl OCBOCHHS U CIHUIIIMHBI :
1.2.1. Heap ¥ 332494 JUCHMILJINHDBI

Llenp — ¢GopmMupoBaHuEe y CTYIACHTOB XHMMHYECKOH COCTABJISIONICH €CTECTBEHHOHAYYHOU
KapTHUHBI MHUpa KaK OCHOBBI IPHUHATHUS PELICHUI B )KM3HEHHBIX U IPOU3BOJCTBEHHBIX CUTYalUsX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IPUPOJIHOM cperie.

3aJauy JUCLUIUINHBIL

1) chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEW MPOTEKaHHsI XMMHMUYECKHUX IPOLIECCOB U
ABICHUM B OKpyXarolled cpeae, UEJOCTHOW HAayYyHOM KApTUHBI MHpA, B3aUMOCBSA3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh yMEHHUS TMPOBOJIUTH pacueThl MO XUMHUYECKUM (opMylnaM U ypaBHEHUSIM
XUMHYECKMX  peaklUuid, IJaHUpOBaTh U  HMHTEPIPETUPOBATH  PE3YyIbTAThl  XUMHYECKHX
3KCHEPUMEHTOB,

3) copmMupoBaTh HaBBIKM IIPOBEAEHUS XUMUYECKUX IKCIEPUMEHTAIbHBIX UCCIIEI0OBAaHUH C
coOnrofeHreM TMpaBwi Oe3omacHOro oOpamieHuss ¢ BemlectBamu U J1HoaGopaTopHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBATh, OLICHUBATH, IPOBEPATH HA JOCTOBEPHOCTh U 0000IATh
MH(OPMALII0 XUMHUYECKOT0 XapaKTepa U3 pa3INuHbIX UCTOYHUKOB;

5) cdopmupoBaTh yMeHHS IPOTHO3UPOBATH MOCIEACTBHS CBOEH JAEATENbHOCTH U
XUMHUYECKHUX MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) chopMUpOBaTh MOHUMAHNE 3HAYMMOCTH JTIOCTHKEHUH XUMUYECKON HAyKH M TEXHOJOTHM
JUISL pa3BUTHS COLIMATILHOM U ITPOU3BOJCTBEHHOMU cdep.

1.2.2. IInanupyeMble pe3yabTaThl OCBOCHHUSI 001e00pa3oBaTeIbHON IMCHUILIUHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocnHoBe PT'OC COO

2.1 O6mme pe3ynbTaThl.

2.1.1 JInyHOCTHBIE PE3YIHTATHI:

1) B cdepe TpaXkIaHCKOTO BOCIIUTAHUS: OCO3HAHUS OOYHaIOLUIMMUCS CBOUX KOHCTHUTYLIMOHHBIX IpaB
1 00513aHHOCTEH, YBaXKEHHA K 3aKOHY U IPABOMOPSAKY;

MIPEICTABJICHUS O COIMAIBHBIX HOPMaxX M MPaBHUIIaX MEKIMIHOCTHBIX OTHOIIEHUH B KOJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH AEATENILHOCTH MPHU CO3IaHUH YUeOHBIX MPOEKTOB, PEILICHUN
yueOHBIX M NTO3HABATEIBHBIX 33/1a4, BBITOJTHEHUH 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
HACJIEINI0 OTEYECTBEHHOW XHUMUH;

YBa)XEHHA K TPOILECCY TBOPYECTBA B OOJACTH TEOPHUH W MPAKTHYECKOTO IMPUMEHEHUS XUMHUM,
OCO3HAHMS TOTO, YTO IOCTIKEHHSI HAayKH €CTb pe3ylbTaT UIMTENIBHBIX HaONIOJCHHUH, KPOMOTIHMBBIX
9KCIEPUMEHTAIBHBIX TTOUCKOB, TIOCTOSTHHOTO TPYa YYEHBIX U MPAKTHKOB;

WHTEpeca W TO3HABATEIBHBIX MOTHBOB B IONYYCHWH U TOCIEAYIOIIEM aHal3e WHPOPMAIH O
MEPEIOBBIX JOCTHKEHHUAX COBPEMEHHOM OTEUECTBEHHON XUMUY;

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

CIIOCOOHOCTH OIIEHMBATh CHUTYallMH, CBS3aHHBIE C XUMHYECKMMH SIBICHUSMH, ¥ TPHHAMATh
OCO3HaHHBIE PELIEHMS], OPUEHTHPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
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TOTOBHOCTH OLICHMBATh CBOE IIOBEACHUE U MOCTYIIKU CBOUX TOBAPUILEH C ITO3ULNI HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHME MOCIEACTBUI 3THX IIOCTYIKOB;

4) B cthepe popMupoBaHHS KYJIbTYpPHI 3A0POBBS: IOHUMAaHHS IICHHOCTEH 37J0pOBOrO M OE€30MacHOTO
o0Opa3a >KuM3HM, HEOOXOAWMOCTH OTBETCTBEHHOTO OTHOHICHUS K COOCTBEHHOMY (U3MUECKOMY |
NICUXUYECKOMY 3[I0POBBIO;

COOJFO/IEHUST TIPaBWJI OE30MACHOTO OOpAIeHHs C BEIIECTBAMH B OBITY, MMOBCEIHEBHOM XU3HU U B
TPYAOBOH ESTEIBLHOCTH;

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

OCO3HaHUS MOCIEACTBIHA U HENPUATHS BPEIHBIX NPUBBIYEK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTHKOB,
KypeHHs);

5) B cdepe TPYAOBOTO BOCIHTAaHHUSI: KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4eOHO-
UCCIIEIOBATENbCKOM AEATENbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTHX BUIAX ACATCIHLHOCTH;

YCTAaHOBKM Ha aKTUBHOE yYacTHE B PEIICHUH MPAKTHYESCKHUX 3a7ay COUMATBLHON 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 HMHIMBHUIYaJbHOH TpaeKkTopuu oOpa3oBaHus, Oynayuien
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 OTHOIISHHS K MPHUPOJIE,
KaK HCTOYHUKY CYILIECTBOBAHMS KU3HU Ha 3eMJI€;

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

OCO3HAaHUS HEOOXOAMMOCTH HWCIHOJb30BAHUS JOCTIDKCHMH XHMHUHM [UIi PELICHUS BOIPOCOB
palroOHATBHOTO MPUPOJIOTIONIL30BAHNS;

AKTMBHOTO HENPUSTHS ACUCTBUM, NPHUHOCALIMX BPEN OKpPYXaroUIEHd IPUPOAHON Cpene, yMEHMs
NPOTHO3UPOBATh HEONArONpUSTHBIE 3KOJIOTMYECKUE MOCIEACTBUS MPEANPHHUMAEMbIX NEHCTBUH H
NpeZ0TBpalIaTh HX;

HaJIN4uA pa3sBUTOTO 3KOJIOTMYECKOTO MBIIIJICHUS, 3KOJIOTHUYECKOM KYJIBTYPbI, OIIbITa ACATCIbHOCTU
9KOJIOTMYECKON HAINPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI UMM B TIO3HABAaTEIbHOMN, KOMMYHHUKAaTUBHOM
Y COLIMAJIbHOM MPAKTHKE, CHOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOSITH UIEOJI0THH XeMohoOuw;

7) B TOHMMaHWM LEHHOCTH HAYYHOTO TIO3HaHWSA: C(OPMHUPOBAHHOE MHUPOBO33PEHHS,
COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MPaKTHKH;

MOHUMaHUS creun(UKN XUMHUHM KaK HayKd, OCO3HAHHS €€ POJIX B (POPMHUPOBAHMH PALIIOHATIEHOTIO
HAYYHOTO MBIIUICHUS, CO3JIaHUH LEJIOCTHOTO MPEACTABICHHUs 00 OKPYKAaIOlIeM MHpE KaKk O EIMHCTBE
NPUPOABI W YENIOBEKa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W PEHICHWU MpoOJieM COXpaHEeHUs
NPUPOAHOTO PABHOBECHS;

yOSKIEHHOCTH B OCO0OW 3HAYMMOCTH XHMHH IS COBPEMCHHOW IMBWJIM3AIlMU: B €€
TYMaHHUCTHYECKOI HANpaBI€HHOCTH W BAXKHOW POJM B CO3/IaHWM HOBOW 0a3bl MaTepHaIbHON KYJIbTYpPHI,
peleHnr TI00anbHBIX MpoOJIeM yCTOWYMBOTO Pa3BUTHA YEJIOBEUECTBA - CHIPHEBOW, 3HEPreTHYECKOH,
MUIIEBOH M HKOJOTMYECKOH O€30MaCHOCTH, B Pa3BUTUM MEAMLUHBI, OOECIEYEHHWH YCIOBUH YCIIEUIHOTO
TPy/ia ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KAXKIOTO WiieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOAOB MO3HAaHU, MCIOJIb3YyEMBIX B
€CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIOJBb30BaTh IOJydaeMble 3HAHMS I aHalu3a U OOBSCHEHUS
SIBIICHUI OKpYXarmero Mupa v HOpOUCXOAAUINX B HEM I/ISMCHGHI/If/i, YME€HHUA ACJIaThb 000CHOBaHHbBIE
3aK/IIOYCHUSA Ha OCHOBE HAYYHBIX (baKTOB U UMCHOIIHUXCA JaHHBIX C MCJIbIO IOJYUYCHHA MOOCTOBEPHBIX
BBIBOJIOB,;

CIOCOOHOCTH CaMOCTOSTENILHO WCIIONB30BaTh XUMHUYECKHE 3HAHWS JUIS pelIeHus mnpobieM B
peabHbIX )KU3HEHHBIX CUTYAISIX;

WHTEpeca K TTO3HAHMIO U HCCIIEA0BATEIbCKOM IESTEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOpa30BaHHIO, K aKTUBHOMY
MOJIYy4EHHUIO HOBBIX 3HAaHUM 110 XUMHH B COOTBETCTBUU C )KU3HEHHBIMU [IOTPEOHOCTAMY;

MHTEpeca K 0COOCHHOCTSM TPYZa B pa3indHbIX cepax nmpodeccrnoHambHON A TeTbHOCTH.

2.1.2 Tlo3HaBaTrenbHBIE YHHBEpCAJbHbIE Y4eOHBIC NEHCTBUS, KOMMYHUKAaTHBHBIC YHUBEpPCAJIbHBIC
yueOHble AEHCTBUS, PeryIATUBHbIE YHUBEPCAIbHBIE YUeOHbIE EMCTBUS, COBMECTHAs JIESTEIbHOCTh

a) 0a30BbI€e JOrHYECKHUE JEHCTBUS KaK 4acTh II03HABATEIbHBIX YHUBEPCAIbHBIX YUEOHBIX ACHCTBUIA:



CaMOCTOSITETIbHO (POPMYJIMPOBATE U AKTyaIM3UPOBATh [IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpENeINATh LN ACATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX JOCTHXKEHHS, COOTHOCHTh
Pe3ybTaThl AEATEILHOCTH C TOCTABICHHBIMH LIEJISIMU;

WCTIONB30BaTh NPU OCBOCHWHU 3HAHWN MPHEMBI JIOTHYECKOTO MBIIUICHUS - BBIACISATH XapaKTepHbIE
NPU3HAKU IOHSATHH M YCTaHABIMBAaTh MX B3aUMOCBSI3b, HCIIOJIb30BATH COOTBETCTBYIOIIME IOHITUS AJIS
00BSICHEHHSI OTACITBHBIX (DAKTOB U SIBJICHHIA;,

BBIOMPATh OCHOBAHMS M KPUTEPHH TS KIaCCU()MKAIIMK BEIIECTB U XUMHUYECKHUX PEaKIHi;

yCTaHaBJIMBATh IPUIMHHO-CJICACTBEHHBIE CBSI3U MEXKy U3y4aeMbIMHU SIBICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXKACHUS (MHIYKTUBHBIC, AEOYKTUBHBIC, II0 AHAJIOTHH), BbIIBIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPHUBAEMBIX SIBICHUSX, POPMYITUPOBATH BHIBOJBI U 3aKIIOYCHUS;

MPUMEHSTh B MpoLecce MO3HAHUS, UCTIONb3yeMble B XUMHH CHMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
peoOpa3oBeIBaTh MOJEIbHBIE IPEACTABICHUS - XUMHMYECKMHA 3HAaK (CHMBOJ) 3JIEMEHTa, XMMHYECKast
¢dopmyna, ypaBHEHHE XUMHYECKON PEaKIMU - MPH PEIICHUH YYEeOHBIX IMO3HABATENbHBIX U MPAKTHYECKHX
3a7ay, MPUMEHATh Ha3BaHHbIC MOJETbHBIC TPEACTABICHHUS JUIS BBISBICHUS XapaKTEPHBIX IMPH3HAKOB
M3y4YaeMbIX BEIECTB U XUMUYCCKUX PEAKIHH.

0) 0a30BBIC HCCIIENOBATEIHCKUE JCUCTBUS KaK YacTh MO3HABATEIHHBIX YHUBEPCAJIHHBIX YIEOHBIX
JIEHCTBUIL: BIaleTh OCHOBAMH METOJJOB HAYYHOTO MTO3HAHHS BEIICCTB U XUMUUECKUX PEaKIIHIA;

(dbopMynupoBaTh LEJU U 3aJa4d HCCIENOBAaHUS, HCIONb30BaTh IOCTaBJICHHBIE U CaMOCTOSTEIHHO
chopMynHpOBaHHbIE BONPOCHI B KA4ECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI ISl JOPMUPOBAHMS THUIIOTE3bI
M0 POBEPKE MPaBIILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIaJIeTh HABBIKAMHU CAMOCTOSITEIFHOTO IJIAHUPOBAHUS U MPOBEACHUS YICHUYECKUX IKCIICPUMEHTOB,
COBEPILEHCTBOBATh yMEHHs HaONIOAAaTh 3a XOAOM IIPOLECCa, CaMOCTOSTENbHO INPOTHO3UPOBATH €ro
pe3ynbTaT, (opMynupoBaTh O00OOLICHHWS W BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIBTaTOB
WCCIIEIOBAHUS, COCTaBJISATE 0OOCHOBAHHBIN OTYET O MPOJIeIaHHOHN padoTe;

npuoOpeTaTh ONBIT YYCHHYECKOH HCCIIeNOBATENbCKOM M TNPOEKTHOM IEeSTEIbHOCTH, IMPOSBIATH
CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METONOB PEILICHUS NPakTHYECKHX 3ajad,
NPUMEHEHUIO Pa3InYHbIX METO/IOB MTO3HAHHUS.

B) yMmeHus paboraTh ¢ HH(OpMaIMeHd Kak 4YacTh IO3HABATEIbHBIX YHUBEPCAIBLHBIX Y4EOHBIX
JNEHCTBUIl: OpPUEHTUPOBATHCS B PA3JUYHBIX HCTOYHHMKAX HH(POpManuM (Hay4HO-TIOMYJISIpHAs JIMTeparypa
XUMHAYECKOTO COJICp)KaHWsI, CIPaBOYHbIE MocoOusi, pecypchl MHTepHeTa), aHanM3UpOBaTh HHGOPMAIIUIO
pa3IMYHBIX BHJAOB W (OpM TpeNCTaBIeHUs, KPUTHYESCKH OILIEHWBAThH €€ JIOCTOBEPHOCTh U
HENMPOTUBOPEYNBOCTD;

(dbopMynupoBaTh 3aIpOChl M MPUMEHATH Pa3lIWYHbIE METOIbI NPH HOUCKE W 0TOOpe MH(pOopMauy,
HEOOXOIUMOM JUIsl BBITTOJTHEHUS YUeOHBIX 3a/1a4 ONPEeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIB30BAHHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M Pa3IMYHbBIX
MIOVCKOBBIX CHCTEM,;

CaMOCTOSITEIBHO BBIOMPATh ONTHMANbHYI0 (GopMy mpezacTaBieHus: nHbopManuu (cxeMbl, Tpaduky,
JUarpaMMbl, TaOJIHIIBI, PUCYHKHU H APYTHE);

WCTIONB30BaTh HAYYHBIH S3bIK B KayeCTBE CPEIACTBAa NpU paboTe C XMMHUYECKOW HH(OpMaIen:
MPUMEHATh MEXNpeAMeTHble ((pu3uueckne W MaTreMaTHYecKWe) 3HAKH W CHMBOJBI, (OPMYIIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

WCIONB30BaTh U NPe0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHIE CPEACTBA HATIISTHOCTH.

I') OBJIaJIEHNE YHUBEPCAILHBIMI KOMMYHHKATHBHBIMH JICHCTBUSIMH .

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOj€ JUaliora W/WIH JUCKYCCHH,
BBICKa3bIBaTh HIeH, (HOPMYIMPOBATb CBOM NPEAJIOKEHHS OTHOCHUTENILHO BBHIMOJIHEHHS IPEJIOKEHHON
3a1a4u;

BBICTYIIaTh C TMpe3eHTAllMeldl  pe3yabTaTOB TO3HABATENBHON  JICATENBHOCTH, TOIYYEHHBIX
CaMOCTOSITETIbHO WIIM COBMECTHO CO CBEPCTHHUKAMH IIPU BBIOJHEHUHM XHUMHYECKOTO OSKCIIEPUMEHTa,
NPaKTUYECKONW PabOThl M0 MCCIEIOBAHUIO CBOWCTB M3Y4aeMbIX BELIECTB, Pealn3alul yueOHOro MpOoeKTa U
(bopMyJIMpOBaTh BBIBOJBI MO PE3yJbTaTaM IMPOBEJACHHBIX HCCIECIOBAHUIN MyTEM COTJIACOBAHHS MO3HIUI B
X0J1e 00CYXICHIS 1 0OMEHa MHCHISIMHU.

yYMEHUs OOLICHHUS KaK 4aCTh KOMMYHHUKAaTUBHBIX YHUBEPCAIBHBIX yUeOHBIX JEHCTBHIMA:

1) OBJIaJICHNE YHUBEPCAILHBIMH PETYISTUBHBIMU JICHCTBUSIMHU:

CaMOCTOSITEIbHO IUIAHUPOBAaTh U OCYLIECTBIIATH CBOK IO3HABATENIbHYIO NESTEIbHOCTh, OIPEeNsis
ee LeJIM U 33/1a4M, KOHTPOJIMPOBATh U I10 Mepe HEOOXOAMMOCTU KOPPEKTHPOBATh IPEAIaracMblil alrOpUT™M
JEHCTBUI TIpW BBIMOJIIHEHUM YYeOHBIX W HCCIIEAOBATENbCKHUX 3a7ad, BBIOMpaTh HambOosiee >PQeKTHBHBIN
CI0CO0 MX PELICHHUS C yUETOM I10JIyYeHHsI HOBBIX 3HaHUH O BELIECTBaX U XMMUYECKUX PEaKLUIX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOCH JIEATEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.



2.2 O0s13aTeNbHBIMU TUCIMTUTMHAPHBIMU PE3yTbTaTAMH CUUTATH:

2.2.1 IIpenMeTHBIE pe3yIbTaThl OCBOSHUS:

1) copMHUpPOBAHHOCTh TPEJACTABICHUN: O XHMHYCCKOW COCTABJIAIONICH E€CTCCTBCHHOHAYYHOM
KapTUHBI MHpa, POJU XUMHH B TO3HAHWU SIBJICHUU TPUPOJBI, B (OPMHUPOBAHUU MBIIUICHUS U KYJIBTYpPHI
JUYHOCTH, €€ (PYHKIIMOHATPHONH TPAMOTHOCTH, HEOOXOAWMOHW ISl pEIIeHUs NPAKTUYECKHX 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 OpPOUTAIH 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 a30TCOACPXKALIUE COCTUHECHHUS,
OMOJIOTHYECKN aKTUBHBIE BEIIECTBA (YTIEBOJBL, KHPBI, OETIKH), MOHOMEp, MOJMUMEp, CTPYKTYpPHOE 3BEHO,
BBHICOKOMOJICKYJISIDHBIE ~ COCAMHEHUS, KpUCTAUNIMYECKas  pEIIeTKa, TUIBl XUMHUYECKUX  peakiui
(OKHCITUTENLHO-BOCCTAHOBUTEIBHBIC, 3K30- M JSHAOTEPMUYCCKUE, PEAKIIMM HOHHOTO OOMEHa), pacTBOD,
AIIEKTPOIUTHI, HEANEKTPOIUTHI, AIEKTPOIUTHUECKAS TUCCOLMAINS, OKUCIIUTENb, BOCCTAHOBUTEND, CKOPOCTh
XUMHYECKON peakiui, XUMHYECKOE€ PAaBHOBECHE), TEOPHH W 3aKOHBI (T€OpUs XUMHUYECKOTO CTPOCHHS
oprannyeckux Bemiects A.M. byTiepoBa, TeopHst 31eKTPOTUTHUECKOMN THUCCOLUAINN, IEPUOINYECKUI 3aKOH
AWM. MengeneeBa, 3aKOH COXpaHEHHsS] MacChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHAN SI3BIK XUMUM,
(haKkTOMOTHYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, MOJIYYCHHH M O€301MaCHOM MCTIOIh30BAHUN BayKHEUIIIHX
HEOPraHUYCCKUX U OPraHUYCCKHUX BEIECTB B OBITY M MPAKTHUUECKOH JIEATSILHOCTH YEIOBEKa;

3) chopMUPOBAHHOCTh YMCHHI BBISBIATH XapaKTEPHbIC MPH3HAKK M B3aUMOCBS3b H3yUCHHBIX
MOHATHH, IPUMEHATh COOTBETCTBYIOIIHE TTOHSATHS MPU ONHCAHWU CTPOCHHS M CBOWCTB HEOPTaHWYECKHX U
OpPTraHUYECKUX 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 M TMPHUKIAMHOW XVUMHH W TPUBUANBHBIE HA3BaHUS Ba)KHEHIITHX
BEIIECTB (ITWJICH, alleTHJICH, IIIHLEpUH, (heHO, hopMalbIerul, yKCyCHas: KUCIIOTa,
TJIMIIMH, YTapHBIA Ta3, YIIEKUCIBIA ra3, aMMHAaK, TallleHas W3BECTh, HETaIlleHas! W3BECTh, ITUThEBAS COJa U
JIPYTHX), COCTAaBJIATH (POPMYIJIBI HEOPTaHWYECKHMX M OPraHMYECKHX BEIIECTB, YPaBHEHUS XUMHUYECKUX
peaknuii, OOBSCHATh WX CMBICT; TMOATBEPXKIATh XapakTEpPHBIE XHWMHUYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMH U 3alMUCIMH YPABHEHUN XUMHUECKIX PEAKITHIA;

5) chopMHpOBaHHOCTE YMEHHI YCTaHABIWBATH MPUHAJIC)KHOCTh M3YyYEHHBIX HEOPTaHUYECKUX M
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; KIACCUPUIIMPOBATh XUMHUECKUE PEAKIINH;

6) BlaJeHWE OCHOBHBIMH METOJaMH HAyYHOTO TMO3HAHWSA BEHIECTB M XHUMHYECKUX SIBICHUH
(HabmoieHne, N3MEpEHHe, SKCIIEPUMEHT, MOJICITHPOBAHHE);

7) chopMHPOBAHHOCTh YMEHHUH IMPOBOAUTH PACUEThl MO0 XUMHUECKUM (OopMyrnaM U ypaBHEHUSIM
XUMHYECKUX PEaKIMid C HCIOJIb30BaHUEM (DU3MUYECKUX BEIHYUH, XapaKTEPHU3YIONIMX BEIIECTBA C
KOJTMYECTBEHHOM CTOPOHBI: MacChl, OObeMa (HOpMajbHBIC YCJIOBHS) Ta30B, KOJWYECTBA BEICCTBA,;
WCITOJI30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS IS TPUHATUS PEIICHWH B KOHKPETHBIX >KU3HEHHBIX
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 pEaKIWWu Ha albJCTHUABI, KpaxMal, YKCYCHYIO KHUCIIOTY; JCHaTypanus OeIKoB Npu
HarpeBaHUM, [[BETHBIE PEaKIUU OEIKOB; MPOBOJUTH PEAKIIMH MOHHOTO OOMEHa, ONPEJIENSTh CPEy BOIHBIX
pacTBOPOB, Ka4YeCTBCHHBIC PEakIWH Ha Cyib(har-, KapOOHAT- W XJIOPHA-aHUOHBI, Ha KAaTHOH aMMOHWS,
peraTh 3KCIepUMEHTAbHBIC 331291 110 TeMaM "Metaimsr" 1 "HeMeTtamiel") B COOTBETCTBHH

Ocoboe 3HaueHue UCUUIUIMHA UMeeT rpH popmupoBanuu u pazsutun OK 01, OK 02, OK
04, OK 07



Tabnuua 1 — [Inanupyemble pe3ynbTaTbl OCBOCHUS 00111€00pa30BaTeIbHON JUCIUTIIIMHBI

npo¢deccMoHanbHOM AEeATENBHOCTY,
OBnageHne YHUBEPCaJibHbIMU
nosHasaTe/ibHbIMU AEUCTBUAMMU:
a) 6a3oBble noruyeckue pgencTema:
- CaMOCTOATENbHO dopmynnposatb n
aKTyannM3MpoBaTb Npobnemy, paccmaTpusaTh ee
BCECTOPOHHE;

- yCTaHaB/MBaTb CYLLECTBEHHbIN MPU3HAK WMAU
OCHOBAHWA A5 CPaBHeHWA, Knaccudukaumm u
0606L1eHuUs;

- onpegenatb Uenu AesTenbHOCTW, 33a4aBaTtb
napameTpbl U KPUTEPUUN UX AOCTUKEHUS;

- BbIABASITb 3aKOHOMEPHOCTM U NPOTUBOPEYUS B
paccmaTpuUBaemblX ABNEHUSAX;

- BHOCHUTh KOPPEKTHBBI B JESATCIILHOCTD,
OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IICIISAM,
OIICHUBATh PUCKH MOCIICIACTBHIA JCATCILHOCTH;

- pa3BUBaTh KpPEATHUBHOE MBIIUICHUE MPU
pelIeHUH KU3HEHHBIX MPoOIeM

0) 0a30BbIe HCCIeN0BaATENbCKUE TeiCTBHS:

yuyebHbIiMKU

Koa u Ilanupyemble pe3yabTaTbl 0CBOCHUS TUCIUTIINHBI

HAHMEHOBaHHE

(¢popmupyembIX Oo61mme JAucuumiimHapHbie

KOMIIeTeHIMii
OK 01. | Byacti Tpy40BOro BOCNUTAHUA: - BJIAJIETh CHUCTEMOM XMMHYECKMX 3HAHUM, KOTOpas  BKIIIOYAET:
Bri6upars - TOTOBHOCTb K TpyAdy, OCO3HaHWE UEHHOCTM | OCHOBOIOJATAIONINE MOHATUS (XUMUYECKUU SJIEMEHT, aTOM, 3JIEKTPOHHAas
CIIOCOOBI MacTepcTBa, Tpyaontobue; 000s104Ka aToma, s-, P-, d-3JIeKTpOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
pEUICHUsT 3aJad | - rOTOBHOCTb K aKTUBHOW  AeATeNbHOCTM | BAJIEHTHOCTb, 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCICHHUS, XUMUYECKas
POECCHOHAIIBH | TEXHONOMMYECKOW " COUManbHOM | CBA3b, MOJb, MOJISIpHAsT Macca, MOJSPHBIA 0O0BEM, YIIIEPOJHBIA CKEJeT,
oM JeSATEIBHOCTH HanpaB/NE€HHOCTM, CnocobHOCTb MHULMNPOBATD, (1)yHKIII/IOHaJII)Ha$I rpyiia, paavkali, U30MEpus, N30MCPHLI, FOMOJIOTMYECKHU I
MMPUMCHUTCIIBHO NAaHUPOBaATb M CaMOCTOATENbHO BbINOJIHATb psAA, TOMOJIOTH, YIIIEBOAOPOAbI, KUCIIOPOA- U a30TCOACPIKAINEC COCAUHCHUS,
K Pa3IMYHBIM | TaKylO AeATENbHOCTD; OMOJIOTUYECKH aKTUBHBIC BellecTBa (yriaeBOIbI, >KUPbI, OEIKH), MOHOMED,
KOHTEKCTaM - WHTEpec K Pa3ANYHBIM chepam | HOIUMED,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISAPHBIE — COCAMHEHMS,

KpI/ICTaHJII/I‘-IeCKaH pGIHGTKa, TUIIBI XUMHWUYCCKUX peaxunﬁ (OKI/ICJII/ITGJII)HO-
BOCCTaHOBUTENBHBIE, 9K30- U SHJOTEPMHUYECKHE, PEAKIIMU HOHHOTO 0OMEeHa),
PacTBOP, IAEKTPOJIUTHI, HEAIEKTPOIUTHI, SIEKTPOIUTUYECKAS] TUCCOLIAALINS,
OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKON PEaKIUU, XUMUYECKOE
paBHOBECHE), TEOpPUU U 3aKOHBl (T€OpUs XHMHUYECKOTO CTPOEHUs
oprannyeckux BeuiectB A.M. BytnepoBa, TeopHsi 3IEKTPOJIUTHYECKOU
nuccouuranuu, nepuoanyeckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIHYECKUN SI3BIK XMUMHH, (PAKTOIOTHUECKHE
CBEJICHUS O CBOMCTBAx, COCTaBe, MOJYyYEHUU U O€30MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTraHMYECKUX M OPraHMYECKUX BEHIECTB B OBITY H
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- YMETh BBIABJIATH XapaKTepHblE MPU3HAKK M B3aUMOCBS3b H3YYEHHBIX
HOHHTI/If/i, HpI/IMeHSITI) COOTBeTCTByIOHH/Ie IIOHATUA HpI/I OIIMCaHun CTpOeHI/ISI
U CBOMCTB HEOPTraHUYECKHX M OPraHUYECKHX BEIECTB M UX MPEBpAILICHUN;

BBISIBJIATH B3alMOCBS3b XUMHNYECKUX 3HAHUH C IIOHATUAMU u
IIPEACTABJICHUAMU JAPYIUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETbH HCII0JIb30BaTh HauMMCHOBaAHUA XUMHNYECKUX COG}II/IHeHI/Iﬁ
MEXIYHAPOAHOIO COK03a TEOPETHYECKOW U IPUKIAAHOM XUMHUU U

TPUBHAIbHBIC HA3BAaHNS BAKHEHIIINX BEUIECTB (3THUJICH, alleTUIICH, TNIUIEPHH,
denon, Qopmanbrerun, yKCycHas KHUCIOTa, TJIMLOMH, YTapHbIM Tras,




- BJIAJICTh HaBBIKAMHU yueOHo-
HCCIIEN0BATEIbCKON u MIPOEKTHOMN
NesITeIbHOCTH, HaBbIKAMH  pa3pelleHUs
pooem;

- BBISIBJIATh IPUYMHHO-CIIEJCTBEHHBIE CBSI3U U
AKTYaJIMU3NUPOBATH 3agavy, BbIABHUI'ATh

TUIOTE3y €€ PEIICHUs, HaXOOUTh apryMEHTBI
JUIS  JTOKa3aTelbCTBA CBOUX YTBEPXKACHUH,
3aJ1aBaTh IapaMeTpbl U KPUTEPUH PELICHHUS;

- aHaNM3MUpOBaTh I[IOJYYEHHbIE B  XOJ€
pelleHnsl 3aJaud  Pe3yJbTaTbhl, KPUTHYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOTHO3MPOBaTh ~ W3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- YMETh IIEPEHOCUTH 3HaHUsA B
MTO3HABATENIbHYI0 U MPAKTUYECKYI0 00J1acTH
KU3HEIECATEIBHOCTH;

- YMETb WHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIABUTAaThb HOBBIC naeu, npeﬂnaraTL
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
-  COOCOOHOCTP WX  MCIIOJB30BaHUSA B

MMO3HABATENILHOM U COLMAIbHOM IMPAaKTUKE

YIJIEKUCIBIN a3, aMMHaK, raiieHas U3BeCTb, HeralleHasi U3BeCTb, IUThEBAs
cola M JpPYrux), COCTaBIATH (POPMYIJIBI HEOPTaHHMYECKUX M OPTraHHUYECKUX
BEIIECTB, YPAaBHEHMsI XHMHUYECKMX peaklHUi, OOBACHATb UX CMBICI;
MOJTBEPKIATh XapaKTepHbIE XUMHUYECKUE CBOICTBa BELIECTB
COOTBETCTBYIOLMMH SKCIEPUMEHTAMU U 3aIHCSIMU YPABHEHUN XUMHUYECKUX
peaxkumii;

- YMETh YCTaHaBIMBAaTh IPHHAIJIEKHOCTb U3YYCHHBIX HEOPraHHMYECKUX U
OpraHMYECKUX BEIECTB K ONpEENIEHHbIM KjlaccaM U TpyIaM COEIUHEHUH,
XapaKTepu30BaTh HMX COCTaB M Ba)KHEHIME CBOWCTBA; ONpENeNsTh BH[bI
XUMHUYECKUX CBs3el (KOBaJIeHTHasi, HOHHAs, METAJLINYECKasi, BOJAOPOIHAs),
TUIIBI KPUCTAUIMYECKUX PELIETOK BEIIECTB; KiIacCu(hUIUpOBaTh XUMUUYECKHE
peaxkuuu;

- chopMupoBaTh MpPEACTABIEHHUS: O MaTepUaJbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSX U IO3HABAEMOCTH SIBJIEHUI MPUPObL; O MECTE U 3HAYCHUU
XMMHUU B CHCTEME €CTECTBEHHBIX HAayK U €€ pojau B o0ecredeHuu
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PELICHUH IIPOOJIEM 3KOIOIMUECKOH,
HHEPreTUYeCKOM U MUIeBOM O0e30MacHOCTH, B PAa3BUTUU MEIHUIIMHBL,
CO37IaHMM HOBBIX MaTEpHUajIOB, HOBBIX HCTOYHUKOB 3HEPTUHU, B 00ECIIEUEHUU
palMOHAIBHOTO NPUPOAOIOIb30BaHUSA, B (POPMUPOBAHUU MHUPOBO33PEHUS U
o0mieil KynbTypbl Ue€lIOBEeKa, a TaKKe DKOJOTHUYECKH OO0OCHOBAHHOIO
OTHOLIEHHMSI K CBOEMY 3/10POBBIO U IPUPOJHON CpPEAE;

- BJIQJETh CHCTEMON XMMHYECKHUX 3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATUA  (JOMOJHUTEIBHO K CHCTEME IOHSATHH
0a30BOTO YPOBHS) - H30TOIBI, OCHOBHOE U BO30YXKJIEHHOE COCTOSIHHUE aToMa,
ruOpuau3aIms aTOMHBIX opOuTanel, xumudeckas cBsisb ("c" u "n", KpaTHbIE
CBSI3M), MOJISIpHAs KOHIEHTpalus, CTPYKTypHas ¢opMmyna, H30Mepus
(cTpykTypHasi, reomeTpuieckas (LHC-TpaHC-U30MEpPHsI), TUIIBI XUMHUYECKUX
peakuuii (roMo- ¥ reTeporeHHble, 0OpaTUMble U HEOOpaTHMBIE), PaCTBOPEI

(I/ICTI/IHHI)IG, JUCIICPCHBIC CI/ICTeMBI) , KpucTtaJJIoTuAparThl, CTCIICHb
Aaucconuanuu, SJICKTPOJIN3, KPCKHUHT, pI/I(I)OpMI/IHF);TCOpI/II/I 1 3aKOHBI,
3aKOHOMCPHOCTH, MHPOBO33PCHUYCCKUEC 3HAHUA, JICKAIIUEC B OCHOBC
IIOHUMAaHUA MPUIUHHOCTH u CUCTCMHOCTH  XUMHYCCKHX HBHCHHﬁ,

COBPEMEHHBIC IIPEACTABICHUS O CTPOCHHM BEIIECTBA HAa aTOMHOM,
MOJICKYJIIDHOM M HAJMOJICKYJISIDHOM  YPOBHSX; IPEICTaBICHHUS O




MEeXaHM3MaX XUMHUYECKHUX pPEaKlHid, TEePMOJAMHAMUYECKUX U KHMHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHH, TUCIIEPCHBIX
cucrtemax, (aKkTOJIOTHYECKUE CBEJICHUSI O CBOMCTBAX, COCTAaBE, MOJYUCHUU U
0€30MMacHOM HCITOJIb30BAHUH BAXXHEHUIINX HEOPTaHMYECKUX M OPTraHUYEeCKHX
BEIIECTB B ObITY U MPAKTUYECKOMN AESITETbHOCTH YEJIOBEKa; OOIIMX HAYYHBIX
MPUHIUIIAX XUMUYECKOTO TPOU3BOACTBA (Ha MPUMEPE MPOU3BOJICTBA CEPHOM
KHCJIOTBI, aMMHAKa, METaHOJIa, IepepadOTKu HePTH);

- YMETh MPOBOJUTH PACUYCTHl 1O XHUMHYECKUM (HOpMyJIaM W ypaBHEHUSIM
XUMHUYECKUX PEAaKIUi C HCHOJb30BaHHEM (PU3UYECKHX BEIUYHH (MacChl,
o0bemMa razoB, KOJIMYECTBA BEILECTBA), XapaKTEPU3YIOLIMX BELIECTBa C
KOJIMYECTBEHHOW CTOPOHBI: pacueTbl MO HAXOXKICHUI XUMHUYECKOU
(dbopMyIIbI BEIIECTBA; pacyeThl Macchl (00BEMa, KOJMYECTBA BEIICCTBA)
MIPOJYKTa peaKklnu, €CJIM OJHO U3 UCXOJIHBIX BEUIECTB JIaHO B BUJE PacTBOPA
C ONpPEAENIEHHOM MAacCOBOWM J0OJE€d PAaCTBOPEHHOrO BELIECTBA WJIM JAaHO B
n30bITKE (MMEET MPUMECH ); pacueThl MAaCCOBOM MJIM O0OBEMHOMN TOJIU BBIXOAA
MPOJIYKTa pEaKlMH; pacyeThl TermaoBoro 3¢dekra peakiuil, 00BEMHBIX
OTHOILIEHUI Ta30B;

- YMETh BBISBJISATH XapaKTepHbIE MPU3HAKA M B3aUMOCBS3h HM3YUYCHHBIX
MOHSATUMN, IPUMEHATh COOTBETCTBYIOIINE MOHITHUS MPU ONMUCAHUU CTPOEHUS
M CBOMCTB HEOPTraHUYECKHX M OPTaHWYECKUX BEIECTB M UX IMPEBPAIICHUN;
BBISIBJISITH  B3aMMOCBA3b ~ XMMHYECKMX 3HAaHMM C  TIOHATUAMU |
MPEACTABICHUSAMHU JPYTUX MPEIMETOB Il 60ee 0CO3HAHHOTO TOHUMAaHUs U
OOBSCHEHUS! CYIIHOCTH MAaTepUaIbHOTO €IWHCTBA MHpPA; HCIIOJIb30BATh
CHCTEMHBIE XUMHUYECKHE 3HaHUs i1 OOBSACHEHHS] W TPOTHO3WPOBAHUS
SIBJICHUH, UMEIOLIUX €CTECTBEHHOHAYYHYIO IPUPOAY;

- yMEeTh WCHOJIb30BaTh HAWNMEHOBAHUS XHMHYECKHUX  COCAMHEHUI
MEXIYHAPOAHOTO COI03a TEOPETUYECKOW W NPHUKIAAHOM XUMHUU U
TPUBHAJIbHBIE HA3BaHUs BEIIECTB, OTHOCAIIMXCS K HW3YYCHHBIM Kjaccam
OPraHWYECKUX U HEOPraHUYECKUX COCTUHEHUN; UCIIOIb30BATh XUMUYECKYIO
CHMBOJIUKY i1  COCTAaBJCHHUS (OPMYJT HEOPraHUYECKHX  BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX )
dbopMyn OpraHMYECKHX BEIIECTB; COCTaBISATh YPAaBHEHUS XUMHUYECKHX
peakuuii U pacKpbIBaTh UX CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil MOCPEACTBOM COCTABJIEHUS AJEKTPOHHOro OajaHca 3TUX PEaKIHii;
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peaKkuuii HOHHOro OOMEHa IMyTEM COCTaBJIEHUS MX IOJIHBIX U COKpAIllEHHbIX
HMOHHBIX YPaBHEHUH; PEAKLUU TMAPOIIA3a, PEAKIUI

KOMILIEKCOOOpa3oBaHus (Ha IpuUMepe TUAPOKCOKOMIUICKCOB IMHKA U
QJIIOMMHMS); TOJATBEP)KIaTh XapaKTEpHblE XMMHUYECKHE CBONCTBA BEILECTB
COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMU U 3alIUCAMH YPAaBHEHUN XMMHUYECKUX
peaKuuii;

- YMeTh KJacCU(pULUPOBaTh HEOPraHMUYECKUE U OpraHUYECKHE BEIECTBa U
XUMUYECKHE PEAKIUH, CaMOCTOSTEIbHO BBIOMPATh OCHOBAHHUS M KPUTECPHH
JUI KJacCU(UKALMU M3Y4aeMbIX XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh
COCTaB U BayKHEHIINE CBOICTBA BEILIECTB, IPUHAJUICKAIINX K ONPEIEIIEHHBIM
KJIaccaM M rpyIIaM COeIMHEHUH (IIPOCThIe BEIECTBA, OKCU/IbI, THAPOKCHIBI,
COJIM; YTJIEBOJOPOJIBI, NPOCThIE 3(QUPHBI, CHOUPTHL, (EHOIBI, AIbICTUIBI,
KETOHBI, KApOOHOBBIE KUCIIOTHI, CIIOKHBIE 3(UPBI, )KUPBI, YIIIEBO/IbI, AMUHBI,
AMHHOKHCIIOTBI, OCIIKH); IPUMEHSTh 3HAHUS O COCTABE M CBOMCTBAX BEILECTB
JUISL AKCIEPUMEHTAIbHON IIPOBEPKU TUIIOTE3 OTHOCHUTEIIBHO
3aKOHOMEPHOCTEM NPOTEKAaHUS XUMHUYECKHX peakUuid U MPOTHO3UPOBAHUS
BO3MO>KHOCTEM UX OCYILECTBIICHMUS;

- YMETh MOATBEP’KJaTh Ha KOHKPETHBIX MPUMEpaX XapakTep 3aBUCUMOCTU
PEAKIIMOHHOM CIOCOOHOCTH OpPraHMYECKHX COEIMHEHMH OT KpPaTHOCTH H
TUMNa KOBaJIeHTHOU cBs3M ("c" u "), B3aMMHOTO BJIMSIHUS aTOMOB M TPYII
aTOMOB B MOJIEKYJIaX; a TakXe OT OCOOEHHOCTEH pealu3alliy pa3IMdHbIX
MEXAHU3MOB IPOTEKaHMsI pEaKLUii;

- YMETh XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB (B OCHOBHOM U
BO30Y)XJIEHHOM COCTOSIHUM) M HOHOB XMMHYECKHUX O3jeMeHToB 1 - 4
nepuonoB Ilepuonnueckoit cucrtemsl .M. MeHneneeBa M uX BaJCHTHBIE
BO3MOYKHOCTH, HCHONb3ys moHstus "s", "p", "d-anextponnbie" opOuTanu,
SHEPreTHUECKUE YPOBHH; OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHS! CBOWCTB
XMMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX MMU COEIMHEHHUIl M0 mepuojiaM H

rpymmam;

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
CpencTBa
ITOMCKa, aHaJIn3a

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHON MPaKTUKH,
OCHOBAHHOTO Ha  JMasiore KYJBTYP,

- yMEThb IUIAHUPOBATb U  BBINOJHATH XUMHUYECKHMH  IKCIIEPUMEHT
(mpeBpallleHusi OpPraHMYeCKHX BEIIECTB IpPU HArpeBaHUHU, IOJIy4YECHUE
ATWJIEHA M U3Y4YEHHE €ro CBOMICTB, KaUECTBEHHBIE PEAKIMM HA aJbJETH]IbI,
KpaxMaJl, YKCYCHYIO KHCJIOTY; JeHarypalus O€JIKOB IpHU HarpeBaHHH,
I[BETHBIC pEaKIMi OEJKOB, TPOBOJAUTH pEAKIMH HMOHHOrO oOMeHa,
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u
UHTEpIpEeTaluu
uHpopmanuu u
UH(POPMALIMOHH
BIC TEXHOJIOTHH
JUISL BBITIOJTHEHHUS
3aa4
poQeCCHOHAIIBH
Oli JIeATEITbHOCTH

CIIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOEro Mecra
B IIOJIUKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHNE A3BIKOBOM u
YUTATEIbCKOM  KYIbTYphl Kak  CpeICTBa
B3aMMOJCHCTBUSA MEXKIY JIOJbMU U IO3HAHUSA
MUDa;

- OCO3HAaHUC LOEHHOCTH HaquOﬁ
ACATCIIBHOCTH, TOTOBHOCTH OCYIICCTBIIATH
IIPOCKTHYIO n HCCJIICAO0BATCIILCKYHO

JeSTeTbHOCTh WHAWBUIYAIBHO U B TPYIIIIC;
OBiajgeHne yYHMBEPCAJBHBIMH Y4eOHBIMH
M03HABATEJILHBIMHU/IEHCTBUSIMM:

B) pabora ¢ ungopmanmei:

- BJIQJICTh HaBBIKAMU MOJYYCHUS WHPOPMAIHA
u3 HUCTOYHUKOB pa3HbIX TUIIOB,
CaMOCTOSITEIbHO ~ OCYIIECTBIISITh  IOMCK,
aHaJN3, CUCTEMAaTU3alMI0 U HHTEPIPETALUIO
nH(pOpMaLUK PA3NUYHBIX BUAOB U  (GopM
MIPEJCTABICHMUS;

- cO3/1aBaTh TEKCThl B pa3IUYHbIX (popMaTax c
y4eTOM Ha3HauyeHus MH(POpMalMU U IeJIeBOU
ayJIuTOpPUH, BBIOMpas ONTUMAIBHYIO (opmy
NPEJCTAaBICHNS U BU3yaIH3alMH;

- OLIEHUBAaTh JIOCTOBEPHOCTH, JIETUTUMHOCTh
uHpOpMalUY, €€ COOTBETCTBUE MPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HUCIIOJIb30BaTh CPEICTBA MH(POPMALMOHHBIX
M KOMMYHHKAIIHOHHBIX  TEXHOJOTHHA B
pElIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX
U OpPraHU3alMOHHBIX 3a/ad C COOJIIOIEHHEM
TpeOoBaHUI SPrOHOMUKH, TEXHUKHU
0e30macHOCTH, TUTHEHB],
pecypcocOepexeHusi, MPaBOBBIX M ITUYECKUX
HOPM, HOpM HH(GOPMAITMOHHON O€30MTaCHOCTH;

OTIpEeIeIIATh CPely BOJIHBIX PACTBOPOB, KAUeCTBEHHBIE peakluu Ha CyabdaTt-,
KapOoHaT- ®  XJIOPHI-aHWOHBI, Ha KAaTHOH AaMMOHUS;  pelaTh
AKCIIEpUMEHTANIbHBIE 3ajaud mo Temam "Metamel" u "Hemeramiel") B
COOTBETCTBUU C TIPaBHJIAMHU TEXHUKH O€30MacHOCTH MpPH OOpAIECHUH C
BEIIECTBAMH U JIaOOPaTOPHBIM 00OpYIOBaHHEM; MPEACTABIATh PE3YJIbTAThI
XUMHYECKOTO IKCIIEPUMEHTa B (hopMe 3allMCH YPaBHEHUH COOTBETCTBYIONIUX
peaxkuuii 1 GOopMyIUPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

- yYMETh aHAJIM3UPOBATHh XHMHUYECKYI0 HH(POPMAIHIO, IOIy4acMyl U3
pPa3HBIX MCTOYHUKOB (CpEICTB MaccoBoW WH(popmaiuu, ceth MHTEpHET n
Apyrue);

- BIAQJE€Th OCHOBHBIMM METOJaMU HAay4YHOTO TIO3HAHHUSA BEHIECTB U
XUMUYECKUX  sIBIICHUWA  (HAONIOZeHUE,  HM3MEpPEHue,  IKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh MPOBOJUTH PACUYCTHl 1O XUMHYECKHM (OpMysjamM W YpaBHCHHSIM
XUMUYECKUX  PEaKIUi ¢  HCIOJIb30BaHHEM  (DU3UYECKUX  BEIIMYMH,

XapaKTEPU3YIOIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOopManbHbIE YCIIOBHs) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTCMHBIC XWUMHWYCCKUC 3HAHUA IOJId TPUHATUA pCHIeHI/Iﬁ B KOHKPETHBIX
YKU3HEHHBIX CUTYalLlUsX, CB3aHHBIX C BEIIECTBAMU U X IIPUMEHEHHUEM;

- YMCTb CaMOCTOATCJIBbHO INNIAHUPOBATHL W IIPOBOAUTH XUMHUYECKHH
HKCHEPUMEHT (IIOJlyYeHHEe M U3y4yeHHE CBOWCTB HEOPraHWYECKUX U
OpTraHN4YCCKUX BCIICCTB, KAUCCTBCHHBIC PCAKIIMN YTTIECBOAOPOA0B PA3JIMYHBIX
KJJACCOB U  KHCIOPOJCOAEPXKAIMX OpPraHWYECKHX BEIIECTB, pEILICHHE
OKCIICPUMCHTAJIBHBIX  3ada4 110 pacCllO3HAaBaHWUIO HCOPTaHUYCCKUX U
OpPraHWYECKUX BEIECTB) C COOIIOICHHEM MPaBUil 0€301MacHOr0 0OpaleHus ¢
BEUIeCTBAMH U JIabOpaTOpHBIM 0O0OpyI0oBaHHEM, (OPMYJIUPOBATh LEIH

HUCCjaIca0BaHusl, npeaoCTaBJIATb B pa3anH0171 (bOpMC PE3YIbTAaThI
OKCIICPUMCHTA, aHAJIU3UPOBATh U OLICHUBATDh UX NTOCTOBCPHOCTD,
- YMCTb OCYHICCTBJIATH I_[CJICHaHpaBJ'ICHHHﬁ IIOHUCK XUMHUYECKOH

nH(pOpMallMd B pa3IMYHBIX HCTOYHUKAX (HayyHas U YydyeOHO-Hay4yHas
TuTepaTypa, CpeicTBa MaccoBoi MHGopMaiuu, cetb MHTepHET u apyrue),
KPUTUYECKH aHAJIM3UPOBATh XMMHUUYECKYI0 HH(POpPMAIHIO, TepepadaThIBaTh
€€ U UCIOJIb30BaTh B COOTBETCTBUH C MMOCTABICHHOW yUeOHOM 3a/1aueii;

- BJIAIETh CHCTEMOM 3HAHUW O METOJIaX HAyYHOTO TIO3HAHUS SIBJICHUU
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- BJAQJCTb HABBIKAMU PACIO3HABAaHUA U | IPUPOJBI, UCIOJIB3YEMBIX B €CTECTBCHHBIX HAYKAX U YMEHUSMHU IPUMEHATH
3amMThl  MHPOpPMAUWU, HWHQOPMALMOHHON | ’TH 3HAHHUS TIPU SKCIHCPUMEHTAIBHOM HCCIEAOBAHUM BEIIECTB W JUIA
0€30I1aCHOCTH JIMYHOCTH; OOBSICHEHUS XMMHUYECKMX SIBJICHHUH, HUMEIOIUX MECTO B IPUPOAE
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;
OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO, | - yYMEThb IUIAHUPOBAaTb M  BBINOJHATH XMUMHWYECKHH  SKCIEPHUMEHT
O dexTnBHO CaMOCTOSITEJIbHOCTH U CaMOOIPEIEIICHHUIO; (mpeBpallleHusT OPraHMYeCKUX BEIIECTB IpU HArpeBaHUHU, IOJY4YEHUE
B3aMMOJICICTBOB | -OBJIAZICHUE HaBbIKaMU y4eOHO- | THJICHa U M3Y4YE€HHE €ro CBOWCTB, KAUECTBEHHbIE PEaKLUU Ha ajbIETHJIbI,
aTh ¥ paboOTaTh B | UCCIIEIOBATENbCKOMH, IPOEKTHOMN U | KpaxMmaJl, yYKCYCHYIO KHUCIIOTy, JACHaTypanus O€IKOB IpH HarpeBaHHH,
KOJUIEKTHUBE U COLIMAJIbHOM JESITEIbHOCTH; [[BETHbIE peakUuu OeJKOB, TNPOBOAUTH pPEAKIHMM MOHHOIO OOMEHa,
KOMaHie Osaanenue YHUBEPCAJLHBIMH | OTIPEACTIATH CPely BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMK Ha Cynbdar-,

KOMMYHUKATHBHBIMH 1CHICTBUAMM:

0) coBMecTHasi 1eATeJIbHOCTD:

- MIOHUMAaTh U HCIOJB30BaTh NPEUMYIIECTBA
KOMAaHTHOW ¥ MHIAWBHyaTbHOH paboThI;

- IIPUHUMATh LENH COBMECTHOH
NeSITENIbHOCTH, OpraHU30BBIBATH u
KOOPJAMHHUPOBATh JNEUCTBUS 1o ee
JOCTIDKCHHIO: COCTaBIISITh IUIAH JCHCTBUH,
pacnpenenartb poJid € Y4eTOM MHEHHUH
Y4aCTHUKOB 00cyX1aTh pe3yJIbTaThl
COBMECTHOI paboThI;

- KOOPJIMHHUPOBATHh U BBINOJHATH pabOTy B
YCIOBUAX peaNbHOTO, BHUPTYaJIbHOTO
MKOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

- OCYUIECTBJIATH MO3UTHUBHOE CTPAaTErMUECKOE
MOBEJCHHE B  Pa3jMYHBIX  CHUTYyalMsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaXkeHHE, ObITH
MHULUATUBHBIM

Osaanenue YHHBepCaJbHBIMHU
PeryisiTHBHBIMH e CTBUSIMU:

r) NPpUHATHE Ce0s M APYTUX JI0JeH:

- NPUHUMAaThb MOTHMBBI U APTYMEHTBI APYTHUX
J0IeH npu aHanuse pe3ylbTaToB
JESITEIIbHOCTH,

KapOOHAaT- M  XJOPUIA-aHWOHBI, HA KATUOH aMMOHMs;  pellaTh
JKCIIEpUMEHTaJbHble 3agauuno Temam "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C IIpPaBUJIAMM TEXHUKHU O€30MACHOCTH IpHU OOpalleHHH C
BEIIECTBAMH U J1a0OpAaTOPHBIM 00OPYJIOBAaHUEM; MPEICTABIATH PE3YIbTATHI
XMMHYECKOI'0 3KCIIepUMEHTa B (hopMe 3amKcy ypaBHEHUH COOTBETCTBYIOLIMX
peakumii ¥ GOpMyITUPOBATH BEIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

-yMeTb  CaMOCTOSITEJIbHO IJIAHUPOBAaTh U  HPOBOJUTH  XUMHUYECKUH
OKCIIEPUMEHT (MIOJlyYeHHEe ¥ HW3y4eHHE CBOWCTB HEOPraHWYECKHX U
OpPraHMYECKUX BEIECTB, KAUECTBEHHBIE PEaKIIUH YTIEBOJOPOIOB PA3INYHbIX
KJIACCOB U  KHCIOPOJCOAEPXKAIIMX OPraHMYECKHX BELIECTB, pELICHUE
HKCHEPUMEHTAIbHBIX 33Ja4 10 paclo3HAaBAaHUIO HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB) ¢ COOIIOEHUEM MpaBui 0€30M1aCHOTO OOpaleHUs C
BEIIeCTBAaMM U Ja0OpaTOpHBIM OOOpYyAOBaHUEM, (OPMYJIHMPOBATH LEIU
UCCIIEIOBAHMsI, TPENOCTaBIATh B  pPA3NIUYHOW  (opMe  pe3ylbTaThl
HKCIIEPUMEHTA, AaHATU3UPOBAThH M OLICHUBATH MX JIOCTOBEPHOCTb;
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- IpH3HaBaTh CBOE IPaBO W MPaBO JAPYTHUX
JIIOZICH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMAaTh MHpP C
MTO3UIUU IPYTOT0 YEJIOBEKa,

OK 07.
CopeiicTBOBaThH
COXPaHEHHUIO
OKpY>Karoleu
Cpenbl,
pecypcocoepexe
HUIO, IPUMEHSATH
3HaHUs 00
M3MEHEHUU
KJIIMaTa,
MIPUHIIMIIBI
OEpEKITUBOTO
MIPOM3BO/ICTBA,
3¢ (HeKTUBHO
JIEHCTBOBATH
BUPE3BBIYANHBIX
CUTYaIUAX

B 00/1acTH 3K0J0rH1Y4€eCKOro BOCIINTAHMS:

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

- IUIAaHUPOBAaHUE U OCYILIECTBIICHUE NEHCTBUH B
OKpY’KaloIllel cpelie Ha OCHOBE 3HAHMs LENIeH
YCTOHMYMBOIO Pa3BUTHsI YEJIOBEYECTBA;

AKTHUBHOE HENpUATHE JEUCTBH, MNPUHOCSIINX
BpE/l OKpYXalollen cpese;

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

- paciupeHue OIIBbITa JeATeNIbHOCTH
9KOJIOTHUECKON HANpPaBIEHHOCTH;
- OBJIJICHUE HaBBIKaMH yueOHo-

HCCIIEA0BATENIbCKOM, MPOEKTHON U COLMAIbHOU
NeSTEIHHOCTH;

- chopMupoBaTh IPEICTABICHHUS: O XHUMHYECKOM  COCTaBIISIOLIEH
CCTCCTBGHHOHaquOﬁ KapTUHbI MHpa, POJIM XMMHHU B IMO3HAHHUU SIBJICHUMN
OpUpoabl, B (OPMHUPOBAHMU MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(yHKIIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOAUMOM Ul PELICHUS MPAKTUYECKUX
3ajja4 U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBbIO U
MIPUPOAHON CpelE;

- yMeTb cOOII0/IaTh MpaBUJIa SKOJOTHMUECKH 11eJIeCO00pa3HOro MOBEICHUS B
OBITY M TPYAOBOU JEATEIHLHOCTH B IEISAX COXPAHEHHS CBOETO 3/I0POBbS U
OKpY’Karolled MPUPOAHOM Cpelbl; YUUTHIBaTh ONACHOCTh BO3JEHCTBUSA Ha
JKMBBIC OpraHU3Mbl OIPCACIICHHBIX BCIICCTB, IMOHUMAA CMBICI IMOKA3aTCIIA
npeaenbHON JOMYCTUMOIN KOHIEHTPALUH;

- YMCTb MPOrHO3UPOBATH, AHAJIM3UPOBATHL W OLCHHUBATL C HOSI/IHI/Iﬁ
HKOJIOTUYECKOM 0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHON
JeSTEIbHOCTH  4YeJIOBeKa, CBSI3aHHOM ¢  1mepepabOTKOW  BEIIECTB;
UCIIOJIb30BaTh IOJTYYECHHbIE 3HAHMS Ul NPUHATUS TPAaMOTHBIX PELICHUN
po0JieM B CUTYAITUSIX, CBI3aHHBIX C XUMHEH;

- YMEThb OCO3HaBaTh OIACHOCTb BO3JEHUCTBUS Ha JKUBBIE OPTraHU3MBI
ONMpCACIICHHBIX BCHICCTB, IIOHMMAasd CMBICIT IIOKa3aTCIId HpeHCHBHOﬁ
JONTYCTUMOW ~ KOHIEHTpAallMM, M TOSACHATh Ha IpHUMepax CHOCOOBI
YMCHBIICHUA W NPEAOTBpALICHUA HUX BPECIHOIO BOS)I@fICTBI/IfI Ha OpraHusm
4eJI0BEKA.
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2. CTPYKTYPA M COJEPXAHUE OBIIEOBPA3OBATEJIBLHON

JUCHHUIIJIMHBI
2.1. O6beM yueOHOM TMCUMILTHHBI M BUIbI YUeOHOH padoThl

Ta6muma 2 — O6beM 1 BUIIBI paboT 1Mo 00111e00pa30BaTEIbHON JUCITUTIIIMHE

Buna yueOHoii padoThl Oo0bem B
yacax
OBBEM OFPA3OBATEJBHOM MPOI'PAMMBbBI JTUCHUTLINHBI: 76
- TeOpeTHYecKoe o0yyeHmne 4
B T.4. IPO(heCCHOHAIEHO-OPUEHTHPOBAHHOE COAep)KaHue (MTpaKTUYecKast -
MOJArOTOBKA)
- MPaKTHYeCKHe 3aHATHSA 4
B T.4.
poecCHOHANbHO-OPUEHTUPOBAHHOE Co/iepKaHKe (IPaKTHUECKas MOATOTOBKA) -
¢ epeHITMPOBAHHBINA 3a4eT 2
CamocrosiTesibHas padora 66

- IPOMEKYTOYHAA aTTECTALIUS

B TOM YHCJIC:

KOHCYJIbTAallUU

OK3aMCH

au¢pdepeHMpPoOBaHHBIN 3a4eT




2.2 TemaTn4yecKkni IJIAH U COJEePKAHNE TUCUUIIIMHBI

Tabmuma 3 — TemaruuecKuil [1ad JUCIUATLIAHEL

Hroro |CamocrosTe KoJsinyecTBO ayAMTOPHBIX YaCOB
aKaJgeMHu4yecK| JIbHAsf Bcero B T.4. B
H UX 4YacoB padora popme
alMeHOBaHHe Pa3/ieJioB H TeM TeopeTHY. | MPaKTUY.
00y4arouux MPaKTHYECK
ost oif o0ydyeHue | 3aHATHHA
MOATOTOBKH
Pazjnen 1. OcHOBBI cTPpOeHHs BelllecTBa. XUMHUYECKHe 18 16 2 - 2 -
peakuuu
Tema 1.1 OcHOBBI CTpOEHUS BelIECTBA. XMMHUUECKHE PEaKIuu 18 16 2 - 2 -
Pa3nes 2. CTpoeHue M CBOIiCTBA HEOPraHUYECKHUX BellecTB 14 12 2 - - 2
Tewma 2.1 CtpoeHue 1 CBOIICTBA HEOPraHUYECKUX BEUIECTB 14 12 2 - - 2
Paznen 3. CtpoeHue u CBOICTBA OPraHMYeCKUX BElECTB. 32 30 2 - - 2
3aKOHOMEPHOCTH NPOTEKAHNSA XMMHYCCKHX pPeaKuui
Tewma 3.1 CtpoeHue 1 CBOICTBA OpraHUYECKUX BEIIECTB. 32 30 2 - - 2
3aKOHOMEPHOCTH NPOTEKAHUSI XUMUYECKUX PeaKIUi
Pa3nea 4. PactBopbl. Xumus B ObITY M IPOM3BO/ICTBEHHOM 10 8 2 - 2 -
AeATeTbHOCTH YeJ10BeKa
Tema 4.1 PactBopbl. XvMus B ObITY U IPOU3BOICTBEHHOM 10 8 2 - 2 -
JesITeTbHOCTH YeJIOBEKa
AnddepeHunpoBaHHbIi 3a4eT 2 - 2 - - 2
Bcero 76 66 10 - 4 6
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Tabmuna 4 — ConeprkaHue TUCITUIUTMHBI

HaumeHoBaHue pa3jie/ioB
H TeM

Conep:xanue yueOHOro Matepuaia (0CHOBHOE U PO(deccCHOHAIBbHO-
OPHEHTHPOBAHHOE), JIA0OPATOPHBIE U MPAKTHYECKHE 3aHATHS,
NMPUKJIAJTHONH MOAYJb

O0nLeM
4acoB

®opmupyemMble
KOMIIeTEeHIIUH

1

2

4

Pa3nes 1. OcHOBBI CTpOeHHUsI BemecTBa. XHMHYECKHE peaKIu

18

Tema 1.1.

OCHOBBI CTPOEHHUS
BeIeCTBAa. XUMHUYECKHE
peakuuu

Coaep:xanue yueO0HOro MaTepuaJia

N

Ilepuoauyeckass cucreMa xuMu4yeckux 3iaemMeHToB /.M. Menpaeieesa.
Knaccupukanuss m TUNbI XMMHYECKHX peakuu. Duznueckuil cMbIci
ITepuoanueckoro 3akona J[.MI. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB XMMHUYECKUX DJIEMEHTOB, 00pa3zyeMbIX HMH MPOCTBIX U CIIOXKHBIX
BEUIECTB B COOTBETCTBUU C TIIOJOXEHHUEM XHMHUYECKOTO JJIEMEHTa B
[lepnonnueckoir cucteme. MHUPOBO33pEHUECKOE M HAaydyHOE 3HAYCHUE
ITepuoanueckoro 3akona J[.M. MenneneeBa. IIpornossr .M. Menneneena.
OTKpbITHE HOBBIX XUMUYECKUX HJIEMEHTOB.

CoBpemeHHast MOJIeNlb CTPOEHUSI aToMa. JJEKTpOHHasi KOH(pUTrypalus aToMa.
Krnaccudukaiuss XUMHUUECKHX 3JI€MEHTOB (s-, P-, d-ajeMeHThbI). BaneHTHbIC
ANIEKTPOHBI. BasleHTHOCTh. DJEKTpOHHAas MpUpoAa XUMHYECKOH CBS3H.
DNeKTpooTpUUATENbHOCTh. KoOBajeHTHast CBA3b, €€ pPa3sHOBUIHOCTH W
MeXaHU3Mbl 00pa3oBaHHA (OOMEHHBI M JOHOpPHO-aKUEeNnTOpHbIN). MoHHas
CBs3b. Meramnuyeckass CBsi3b. BogopoaHas cBs3b. MeXMOIEKYIspHBIE
B3auMoieiicTBUs. M30TONBI, OCHOBHOE U BO30YXKIEHHOE COCTOSHUE aToMa,
ruOpuaAn3aIus aTOMHBIX opoutaneil. KonnyecTBeHHbIE OTHOIICHHUS] B XMUMHH.
OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XUMHH M PACUEThl 1O YpPaBHEHUSIM
XUMUYECKUX peakuuid. Monb Kak eAuHHIa KOJIHYecTBa BemiecTBa. MoisipHas
Macca. 3aKOHbI COXPAaHEHHs MAacChl M SHEPTruU. 3akoH ABorajapo. MonspHsbIi
00beM ra3oB. OTHOCHTENbHAS TNIOTHOCTD I'a30B.

CamocTosTebHast padoTa 00y4aromuxcs
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Pemennie npakTuyeckux 3aJaHUN Ha COCTABIIEHUE AJIEKTPOHHO-Tpa(UUECKUX
dopmyn snemeHTOB 1—4 TEpHOIOB, 3IEKTPOHHBIX (OPMYIT MOJEKYT |
ONpeJIeJICHUE TUIIA CBA3U.

Pemienue 3aganuii Ha UCNOJIB30BAaHUE XMMHYECKOW CHUMBOJIMKHM W Ha3BaHHM
COEIMHEHUI N0 HOMEHKIJIATYpPEe MEXIYHApOJHOI'O COK3a TEOPETUUYECKOH M
MPUKIIATHON XUMHUH U TPUBUAIBHBIX HA3BAHUM ISl COCTABJICHUS] XUMUYECKUX
($hopMyJT IBYXaTOMHBIX COSTUHEHUN (OKCHUIIOB, CYJIb()HUIO0B, TUAPHUIOB U T.II.)
U JPYTUX HEOPraHUYECKUX COSAMHEHUN OT/IETbHBIX KJIACCOB.

Pelenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN

HA  XapakTepH3alMi0  XUMHUYECKHUX  JJIEMEHTOB  «METAUTMYecCKhe  /
HEMETAJUIMYECKUE CBOWCTBA», AJIEKTPOOTPULATENIBHOCTH M CPOJCTBO K
AJIEKTPOHY XHUMHMUYECKHX DJJIEMEHTOB B COOTBETCTBHE C HX DJIEKTPOHHBIM
CTPOCHHEM M TIOJIOKEHHUEM B MEPUOAUYECKOM CHUCTEME XUMHUYECKHX
anemeHToB /.M. Menneneesa». PemieHne pacdeTHbIX 3aa4 Ha HaXOXKICHUE
OTHOCHUTEJIbHOM MOJIEKYJISIpHOW Macchl. OrmnpenesneHrue MacCoBOM 10U
XUMUYECKHUX AJIEMEHTOB B CJIOKHOM BeriecTBe. CocTaB, CTpPOSHHUE MOJICKYII.
CocraBiieHHE ypaBHEHUW pEaKIMil COEIMHEHHUs, Pa3JIOKEHHUs, 3aMEllCHUS,
oOMeHa.

YpaBHEHHsI peakIfii TOPeHHsI, HOHHOTO 0OMEHa, OKHCIEHUS-BOCCTAHOBJICHHUSI.
PacueT KOIMYECTBEHHBIX XapPaKTEPUCTHUK MCXOMHBIX BEIIECTB U IMPOJYKTOB
peakuuu. PacueT KOJIMYECTBEHHBIX XApPAKTEPUCTUK MPOAYKTA pPEAKINHU
COCIMHEHMS, €CITU OJHO W3 BEIIECTB JAaHO B M30BITKE W/WIH COJEPKUT
npuMmecu. Pacuer maccoBoil minM 00beMHOM 0K BBIXOJA MPOAYKTA PEaKIIUU
COCIMHEHUSI OT TEOPETHUYECKH BO3MOXKHOTO. Pacder oOBEMHBIX OTHOIICHMIA
ra3oB. Pacuer maccel (00BbeM, KOTUYECTBO BEIIECTBA) MPOAYKTA PEAKIIUH, €CITU
OJHO W3 BEUIECTB JAaHO B BHJE pacTBOpa C ONPEAECICHHONW MAacCOBOHM JOJIeH
PacTBOPEHHOTO BEIIECTBA.

Pemienne ypaBHEHUN  OKHUCIEHHUS-BOCCTAHOBICHUA.CTENEHb OKHUCIICHHUS.
Okucnurenb U BOCCTAaHOBUTENb.  OKHUCIUTEIBLHO-BOCCTAHOBHUTEIIbHbBIE
peakuy B MPHUPOJIC, NMPOU3BOJCTBEHHBIX MPOIECCaX W KU3HEACSITCIBHOCTH
opranu3mMoB.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIM  MOTEHIMAT  CPEAbL.
CocraBrieHHEe W YpaBHUBAHHUE OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN
METOJIOM 3JIEKTPOHHOTO Oananca. TUNMMYHBIE HEOPTAHMUECKUE OKUCIIUTEIH U
BOCCTAHOBUTEIU. DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH.
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Teopus >MeKTPOTUTHUECKON Aucconranuy. Peakiiuu HOHHOTO OOMeHa.
CocraBieHne peakuuii MOHHOTO OOMEHa IIyTEM COCTaBJICHHS MX IOJIHBIX U
COKpAIIEHHBIX MOHHBIX ypaBHeHMH. [ aponu3 coneii. 3HaueHne ruapoausa B
OWoNOrMYecknx OOMEHHBIX Tmporeccax. [IpuMeHeHHe THApoiu3a B
MPOMBIIIJICHHOCTH.

Pemenwne 3a1a4 Ha cocTaBleHUE peaKIMii MOHHOTO OOMEeHa

MyTeM COCTAaBJICHHUS MX TMOJHBIX M COKPAUICHHBIX HOHHBIX YPaBHEHMIA.
Pemenne 3amady Ha COCTAaBJIICHME MOJIEKYJISPHBIX WM HOHHBIX YpPaBHEHUH
THJIPOJIN3a, ONpe/IeTICHNE CTENEHU THIPOIN3a.

Pa3jen 2. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BellleCTB 14
Tema 2.1. Conep:xanue yueOHOTro MaTepuaJia 14 OK 01
CtpoeHue u CBOMCTBA B Tom uncie, IpAKTHYECKHUX 3aHATHI 2
HEOPraHUYECKHUX BEILECTB I13 Nel: Pemrenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3a1aHUI 2
Ha CBOMCTBA M NOJIyYeHHe HEOPraHMYeCKHUX BelleCTB.
CocraBieHue YpaBHEHMM XMMHMYECKHUX PEAKIHUH C ydyacTHEM HpPOCTBIX U
CJIOKHBIX HEOPraHMYECKUX BEIIECTB: OKCUIOB METAJJIOB, HEMETAUIOB U
aM(pOTEpHBIX  DJIEMEHTOB; HEOPraHMYECKHX  KUCJIOT, OCHOBaHUM U
aM(pOTEepHBIX TUAPOKCUIOB, HEOPTAaHUYECKHX COJEH, XapaKTEpU3YIOIIUX HX
CBOMCTBA.
CamocTosTeqbHass paboTa 00y4aromuxcs 12 OK 01
Knaccudukanus, HOMEHKIATypa U CTPOEHHE HEOPTaHUYECKUX BEIECTB 12 OK 02

[Ipenmer HeopraHM4ecKOW XUMHUHU. B3aMMOCBSA3b HEOPraHUYECKUX BEILECTB.
Knaccugukaius HeopraHuueckux BemiecTB. IIpocTeie 1 Cl0XKHBIE BELIECTBA.
OCHOBHBIE KJIacChl CJOKHBIX BEIIECTB (OKCHJIbI, THJIPOKCHU]IbI, KHUCIIOTHI,
conun). HomeHnknarypa u Ha3BaHME HEOPraHMYECKHX BELIECTB HUCXOAS M3 MX
XUMHUYECKON (OpMYJIbl WIM COCTABICHHE XMMHUECKOH (QOpMYJIbl UCXOAS U3
Ha3BaHUs BEILECTBA 10 MEXAYHAPOIHON WU TPUBUAIIBHOW HOMEHKIIATYPE.
MexMonekynsapHble  B3anMOAeHCcTBUsA. Kpucramioruaparsl.  ArperatHbsle
cocTosHusl BemecTBa. Kpucrammmueckue M aMop¢HbIe BelIecTBa. THIbI
KPUCTAJUIMYECKUX peeToK (aTromHas, MOJIEKYJIIpHas, MOHHas,
MeTaJuIn4yecKas). 3aBUCHUMOCTb (DM3NYECKMX CBOMCTB BeIIECTBa OT THIIA
KPUCTAIIIMYECKON pemeTKu. [I[puarHbpl MHOr00Opasust BELECTB.

Pemenne 3amad Ha pacyeT MacCOBOM JOJM XMMHMYECKOIO DJIEMEHTa
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(coenuHeHHss) B  MOJIEKYJIe U aHalu3 CBOMCTB OCHOBHBIX KJIacCOB
HEOpPraHUUYECKUX BEIIECTB

Pemenne mnpakTHueckux 3aJaHMi O KiIaccU(UKALMU, HOMEHKIAType H
XUMUYECKUM (OpMyJIaM HEOPraHWYEeCKHUX BEIIECTB pa3IMYHBIX KJIacCOB
(Ha3pIBaTh M COCTaBIATh (HOPMYJbl XHMHUYECKHUX BEILIECTB, OIPEACIAThH
OPUHAMISKHOCTh K  Kkiaccy). llomck wuHpopMamuu 1o  Ha3BaHMAM,
UACHTUPUKATOPAM, CTPYKTYpHBIM (popmysiaM.CoBpeMEeHHbIE NPEACTaBICHUS
O CTpPOEHMM TBEpAbIX, XUAKUX U razooOpa3Hblx BemecTB. Kuukue
KpUCTaibl. MeTasubl. XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOpPraHUYECKUX BEIIECTB

O6uwme (¢usznyeckue M XMMUYECKME CBOMCTBa MeTauioB. CrocoObl
[OJIyueHUsl. 3Hau€HWE METAVIOB W  HEMETAUIOB B  IpUpOJEe U
KHU3HE/IEATEIIbHOCT 4YeJOBEeKa M opraHu3MoB. Kopposus MeTaiioB: BH[bI
KOPPO3HH, CIIOCOOBI 3aILUThI METAIIIOB OT KOPPO3HH.

Hemeramnsl. OOmue Qusnueckue M XUMHUYECKHE CBOMCTBa HEMETAlIOB.
Tummunaele cBorictBa wmetamuoB  IV-VII  rpymn. Krnaccudukanus u
HOMEHKJIaTypa COEJUHEHUH  HemeTaioB. KpyroBopoTel  OMOTEHHBIX
HJIEMEHTOB B IIPUPOJIE.

XVWMHYECKHNE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX BELIECTB.
Oxkcupl, TUAPOKCUIBI, KUCIOTHI, COJIM U JIp. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB IIPOCTBIX BEILECTB, BOAOPOJHBIX COEAMHEHHH, BBICIIMX OKCHIOB U
TUIPOKCHUJIOB.

Pa3nea 3. CTtpoeHune M CBOMCTBAa OPraHMYeCKHX BelIeCTB. 3aKOHOMEPHOCTH MPOTEKAHUS XMUMHUYECKHUX 32
peakuuii
Tema 3.1. Knaccudukanus, | Comep:kaHue y4eGHOT0 MaTepHuajia 32 OK 01
CTPOEHHE U HOMEHKJIATypa B ToM 4ncie, NPAKTHYECKUX 3aHATHIA 2 OK 02
OPTaHHTCCKHX BEINCCTB. M3 No2: PemeHue pacyeTHBIX 3aJa4y MO YPaBHEHHSIM peakluid ¢ 2 OK 04
3aKOHOMEpHOCTH y4acTHeM OPraHH4YecKHX BellecTB.
TIPOTCKAHM XHMUICCKUX Pemrenune memnodek mpeBpamieHuil Ha TEHETUYECKYIO CBSI3b MEXKIY KJIaCCaMH
peaKknun OpraHMYECKUX COEOUHEHMH C COCTaBJICHHWEM Ha3BaHUMl OPraHWYECKUX

COCIMHEHUN 110 TPUBHAIBHOM WIM MEXIYHAPOJHOW CHCTEMAaTHYECKON

HOMEHKJIATYpE.

CamocTosiTeIbHAas patoTa 00y4alomuXcs 30
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B3anMoCBA3b HEOPraHWMYECKUX U OPraHUYECKUX BEIIECTB.

IIpeamer opraHu4eckod XuUMUU. XHMHUYECKOE CTPOCHHE KAaK IOPSIIOK
COEIMHEHUS aTOMOB B MOJIEKYJE€ COIJJAaCHO HMX BaJIEHTHOCTH. OCHOBHBIE
[IOJIO)KEHUSI TEOPUU XUMHUYECKOTO CTPOEHUS OPraHMYECKUX COEAMHEHUN
AM. byrtnepoBa. VYriepoaHbIi  CKEJIET OPraHUYECKOM  MOJEKYJIbI.
MonekynspHble U CTPYKTYpHbIE (pa3BEPHYThIE, COKPALLEHHBIE) XUMUUECKUE
dbopMyinbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT XHUMHUYECKOTO CTPOEHUS
MoJieKyIl. M3oMmepust u usomepsl (CTpYKTypHas, reoMeTpuieckast (Liuc-TpaHc-
uzomepusi). KpatHocTs xumuueckoit cBszu. [loHsiTue 0 (QyHKIMOHAIBHON
rpymme.  IlpuHmmmel  Ki1accuUKAMM — OPraHUYECKUX  COCIMHEHHIA.
MexayHapoiHasi HOMEHKIIATypa U MPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX
COCIMHEHUM.

Homenkiiatypa oprannueckux COeMHEHUHN OT/IEIbHBIX KJIACCOB
(HachIILIEHHbIE, HEHACBIILIEHHbIE U apOMAaTUYECKUE YIJIEBOJOPOJIbl, CIIUPTHI,
(dbeHomnbl, anbIeruibl, KeTOHbI, KapOOHOBbIE KUCIOTHI U 1p.) CocraBineHue
MOJHBIX M COKPALICHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHMYECKHX BEIECTB
OTIENbHBIX KJIACCOB, HCIIOJIB3YsSd MX Ha3BaHMs [0 CHCTEMaTHYECKOU
HOMEeHKIatype. Pacuersl mpocreiimeit ¢opMyiibl OpraHUYecKOW MOJIEKYJIbI,
UCXOJS U3 DJIEMEHTHOI'O COCTaBa

@U3NKO-XMMHUYECKHE CBOMCTBA OPraHWYECKUX COCAMHEHUN OTIEIBHBIX
kiaccoB. OcoOeHHOCTH KiaccH(UKAlMU U HOMEHKJIATypbl BHYTPU KJlacca,
TOMOJIOTHUECKUN psii U oO1as ¢popMmyiia; n3oMepusi; pU3NYecKue CBOWCTBA;
XMMUYECKHE CBOWCTBA; CIIOCOOBI MOTy4EHUS.

[IpenenbHble, HEPEAEIbHBIE, ADOMAaTHUYECKHE YTIIEBOIOPOIbI.

'openne MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHUKOB TEIIa B
MPOMBINUICHHOCTH W ObITy. CBOWMCTBA MPUPOMHBIX  YIJIEBOJOPOJIOB,
HaxXO0XJEHWE B IPHUPOJE M NPUMEHEHHE aJKaHOB.['OpeHHe aleTuiieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYpPHOTO IJIAMEHH ISl CBAPKH U PE3KU METAIJIOB.
Kucnoponconep:xaiue coequHeHNs. A30TCOAEpKAIINE COCTUHEHUS
(ctupThl ¥ GeHOIIBI, KAPOOHOBBIE KUCIOTHI U dPUPHI, ATbJACTUIBI U KETOHHI,
JKUPBI, yriaeBopl). [IpakTnueckoe MpUMEHEHUE 3TUIIEHTIIMKOIIA, TIMIEpUHAa,
denona. [Ipumenenne dhopmanbaeruaa, areTaibAeTru1a, YKCYCHONH KHUCIOTHI.
Mpbuta Kak COJM BBICIIMX KapOOHOBBIX KHCIOT. MoOIOIIKME CBOMCTBAa MBbLIA.
AMUHBI 1 aMUHOKHUCJIOTBI, OEJIKH.
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CocraBieHne peakUuil MPUCOCIAMHEHUS U OKHUCIEHUS Ha IPUMEpE JTUJICHA.
Pemenne pacueTHbIX 3a7a4 ¢ UCIOJIb30BaHNUEM IUIOTHOCTHU I'a30B 110 BOAOPOAY
U BO3IYXY.

«O06pa3oBanue coneiil anninHa. bpomupoBanue anminHa. ObpazoBaHue comei
rimuuHa. [lonydenne MeIHOM coM MIMLIKHAY. Pemenne sKcepuMeHTalbHbIX
3ajad.

broopranuueckue CoeJMHEHUS.

[TpumeHenne u OHONOTHYECKAs POJIb YrieBOJA0B. OKHCIIEHUE YTIIEBOIOB —
UCTOYHHUK SHEPIHH KUBBIX OpraHu3MoB. O0JacTH NPUMEHEHHUsS] aMUHOKHCIIOT.
[IpeBparienus 6eIKOB NUIM B opranu3me. buonornyeckue QyHKIuU OEIIKOB.
buonornueckne ¢QyHkuuu xupoB. Ponb opraHndeckoil XMmMHM B pPELICHUU
npobnemM mumeBoil Oe3omacHocTH. HyKIIeMHOBBIE KHCIOTBI: COCTaB U
crpoenue. Crtpoenue HykieotunoB. CoctaB HykiemHoOBbIX KucioT (JJHK,
PHK). Posib HyKJIEMHOBBIX KHCJIOT B )KM3HEAEATEILHOCTH OPraHU3MOB

Ponp opranmueckoil XumMMM B pELICHMH HNpOOJIEM SHEpreTHYecKon
0€3011acCHOCTH, B Pa3BUTHUHM MEIULIMHBI, CO3JaHIUH HOBBIX MAaTE€pPHAJIOB, HOBBIX
UCTOYHHUKOB SHEPruM (JIbTEepHATHUBHBIE HMCTOYHUKH 3Hepruu). OnacHOCTh
BO3/JICICTBUSI HA KUBBIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OTAENbHBIX

KJIaCCOB (yraeBoaopo/sl, CIIUPTBHI, (beHonsl, XJIOpOpraHUYeCKue
IIPOU3BOJHBIE, ATbJAETHABI U JIP.), CMBICI MTOKA3aTeNs IPEAeIbHO JOIMYCTUMON
KOHILICHTpaLuu

WNnentuduxanus opraHn4eckux COeIMHEHNUN OTIENIbHBIX KJIACCOB

(Ha mpuMmepe ajJbIeruoB, Kpaxmala, YKCYCHON KHCIIOThI) C UCIIOIb30BaHUEM
uX (PU3UKO-XUMUYECKUX CBOMCTB U XapaKTEPHBIX KAUECTBEHHBIX PEaKIUH.
Pemenne  npakTHMKO-OPUEHTUPOBAHHBIX  33JaHMM IO  COCTaBJIECHHIO
XUMHYECKHUX PEaKLU, OTpaxarolnuX XUMHUYECKYI0 aKTUBHOCTh OpPraHUYECKHX
COCMHEHUH B  pa3iMYHbIX cpegax  (IPUPOAHBIX, OHMOJOTHYECKUX,
TEXHOTCHHBIX).

Xumnueckue peakiuu. Kinaccupukanus XMuMHYECKUX peakLnii:

CKopocTh peakiiH, €€ 3aBUCUMOCTb OT pPa3IMYHBIX (aKTOPOB: MPUPOIbI
pearupyrooummx  BELIECTB,  KOHLEHTPAlMM  pPEarupyrolMX  BELIECTB,
TEMIEPATypbl U IUIOMIAAN pEeaKIIMOHHOW MmoBepxHOCTU. TemsoBbie 3 (eKThb
XUMHUYECKHUX pEeaKIMiA. DK30- U S3HIOTEPMUYECKHE, PEAKIIUH.
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OOparuMocTh peakuui. XUMHYECKOE PABHOBECHE U €ro CMELICHHE IOJ
JeCTBUEM Pa3INYHbBIX (PAKTOPOB (KOHIIEHTPAIUS PEAreHTOB WM MPOIYKTOB
peakuuy, AaBieHHe, TemIeparypa) JUlsl CO3JaHMsl ONTHUMAalbHBIX YCIOBHUH
IIpOTeKaHus xumudeckux npoueccos. [Ipunnun Jle-Illatense

OnpeneneHue  3aBUCHUMOCTH  CKOPOCTH — peakUMM OT  KOHIEHTPaLUU
pearupyroIuux BeIecTB

HccnenoBaHue 3aBUCUMOCTM  CKOPOCTHM  peakUUM OT KOHLEHTPAlUH.
OnpezneneHre KOHCTaHTBI CKOPOCTH PEAKIMH IpaUIeCKUM METOIOM.
Pemenue npakTUKo-OpMEHTHPOBAHHBIX 3a/laHUM HAa NPUMEHEHHWE IMPUHIMUIA
Jle-IllaTense

JUIs HAaXOXXJCHUs HAlpaBJICHUS CMEIIEHUS PaBHOBECUS XHUMHYECKOM
peaknuu W aHauu3 (PAKTOPOB, BIMAIONIMX HA CMEHICHHE XHUMHUYECKOTO
paBHOBECHSI.

Bausiaue pa3nuuHbIX (aKTOPOB Ha HM3MEHEHHE PAaBHOBECHS XUMHUYECKHX
peaKIuu.

3aKOoH JIEHCTBYIOIIMX MAacC M KOHCTaHTa XMMHUYECKOI0 paBHOBecHsl. PacueTsl
PABHOBECHBIX KOHILIEHTpPAILlMil pearupyroux BeLeCTB M  MPOAYKTOB
peaxuuii. PacueTs! TeroBoro a3 dexra peakiuu.

Pa3nea 4. PacrBopbl. XuMusi B ObITY U IPOU3BOACTBCHHOM AEATEIbLHOCTH Y€I10BEeKa

10

Tema 4.1.

PactBopsbl. Xumus B ObITY
U NIPOM3BOACTBEHHOM
AeATeILHOCTH Ye10BeKa

Conep:xxanue yueOHOro MaTepuaJia

10

PacTBopenne kak ¢usnko-xummuueckuii mpouecc. PacrBopnl. CriocoObl
IIPUTOTOBJIEHUS pacTBOPOB. PacTBopuMocTs. MaccoBast 10y1s1 paCTBOPEHHOIO
BenecTBa. CMBICH MOKa3aTess MpeieabHO AOMYCTUMON KOHIIEHTPAllUU U €ro

HCIIOJIb30BAaHKE B OLICHKE DKOJIOTHYSCKOMN 0e30ITacHOCTH.

[IpaBuiia 3KOJOTMYECKH 1€1eco00pa3HOro MOBENEHUs B OBITY U TPYIOBOM
JEATEIbHOCTH B LEIAX COXPAHEHHsS CBOErOo 3JI0pPOBbS M OKPYXKAOLIEH
MIPUPOJHOM  Cpepl; ONAacCHOCTh BO3ACHCTBUS HA JKMBBIE OpPraHU3MBI

OIIPEIETICHHBIX BEILECTB.
Pemenne npakTUKO-OPHMEHTHUPOBAHHBIX PACUYETHBIX 3aJaHUN Ha PacTBOPBHI,
UCITOJIb3yeMble B OBITOBOW U MPOU3BOJICTBEHHON AEATEIbHOCTH YEJIOBEKA.

O6H2lpy>KeHI/Ie HCOPTraHNYCCKUX KAaTUOHOB U aHUOHOB, OPraHMYCCKNX BCIICCTB

OTACIBHBIX KJIACCOB C MCITOJIB30BAHUECM Ka4YCCTBCHHBIX peaKI_II/Iﬁ

CamocrosiTesibHAasi padoTa 00y4ar0IMXCcs

OK 01
OK 02
OK 04
OK 07
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[IpuroroBnenue pactBopoB. MccienoBanye TUCIEPCHBIX CUCTEM
[IpuroTtoBneHue pacTBOPOB 33JaHHOM (MOJISIpDHOM) KOHUEHTpauuu (c
MIPAKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMU), OINpEeNieHue Cpeabl BOJHBIX
pacTBOpOB.

[IpuroroBneHue M HU3y4ye€HHUE CBOMCTB AMCIEPCHBIX CHUCTEM pa3HBIX BUIOB:
CYCIIEH3UM, SMYJbCUHM, KOJJIOUJHOro pactBopa. CpaBHEHHE CBOWCTB
WUCTUHHBIX W KOJUIOMJHBIX pAacCTBOPOB, BBISBIECHHWE OCHOBHBIX pa3Inuui
MEXy HUMH.

KauecTBeHHBIE XWMHUYECKHE PEAKIUU, XapaKTepHble Al OOHapyKEeHUS
HEOpPraHMYECKUX BELIECTB (KaTHOHOB M aHMOHOB). CocTaBiieHUE YpaBHEHHM
peakiuii oOHapyxeHus katuoHoB [-VI rpynn u aHHOHOB, B T.4. B
MOJICKYJISIPHOM U MOHHOHM (opMax.

Peakuuu oOHapykeHUSI HEOPraHWYECKUX BEIIECTB B pEaJbHBIX OOBEKTaX
OKPYKAaIOILEH CPeIbl.

KauecTBeHHBIE XWMHUYECKHE PEaKIUU, XapaKTepHble Al OOHapyKEeHUS
OTJENBHBIX KJACCOB OPraHWYECKUX COCIMHEHUI: ()EHOJIOB, albJIeTrUuOB,
Kpaxmalla, yKCyCHON KHCIIOTbI, aMUHOKHUCIIOT U JIp.

Jenarypauust 6elKOB NPU HArpeBaHUH, IBETHBIE PEAKIIMHN OEIKOB.
CocraBineHne  KayeCTBEHHBIX  peakiuid  OOHapyKeHHs  OpraHMYecKUX
COEIMHEHUH OTJIEIbHBIX KJIACCOB.

Okosiornyeckas 0e30MacHOCTb MOCIEACTBUN OBITOBOM M MPOMU3BOJCTBEHHON
JIeSITEIbHOCTH Y€JIOBEKa, CBA3aHHAsI C epepabOTKOM BEIIECTB MOUCK U aHAIIN3
XMMUYECKOH MH(POPMALUU U3 Pa3IMYHbIX MCTOYHHUKOB (HaydHas U ydeOHO-
Hay4dHasl JIMTepaTypa, CpeAcTBa MaccoBOM uHQopmaiuu, cetb MHTepHeT u

JpyTHE).

JuddepenuupoBannsiii 3auet (I13 Ne 3)

Bcero

76
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3. YCJIOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30BATEJILHOI
JTUCHUIINHBI

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Peanmuzanus y4eOHON OUCHMIUIMHBI TpeOyeT Hamuyus y4deOHOro KaOuHeTa

nabopaTopuu 1Mo XUMHUH.

OodopynoBanune yueOHOro KabuHeTa, J1a00paTOPHUN:

— Paboune Mecta 00y4aromuxcs (CTOJIbI, CTYJIbsI) — IO KOJIMYECTBY 00YJarOIUXCs;

— pabouee mecTo npenojasarens — 1;

— mocka — 1 miT;

— KHIKHBIN mKad — 1 mrT.;

— yueOHO-MeTOAMYEeCKas JTUTepaTypa 1o AUCHUILIINHE

— HaOOPBI MIAPOCTEPIKHEBBIX MOJIETICH MOJIEKYI,

— MOJIEJIM KPUCTAJUTMYECKUX PEIIETOK,

— KOJIJIEKITUH MIPOCTHIX U CIOKHBIX BEIIESCTB M/MIIH KOJUICKIIUU TTOJTMMEPOB;

— KOJUIEKIIUS TOPHBIX TOPOJI U MUHEPAJIOB,

— Tabauua MeHeneena,

— 1udpoBbie 00pa3zoBaTENbHBIE PECYPCHI.

— MEH3YPKH,

— MUIMETKU-KAeIbHUIbL,

— TEPMOMETPHI,

— MHKPOCKOTI,

— JIyIBI,

— MpeIMETHbIE U IOKPOBHBIE CTEKIIA,

— IJTAHIIETHI JUTS KalleIbHBIX PeaKIuii,

— ¢uibTpoBanbHas Oymara,

— MPOMBIBAJIKH,

— CTEKJIIHHbIE TPOOUPKH,

— pEe3UHOBBIE MTPOOKH,

— (oHapuKwy,

— Habop PeaKTHUBOB,

— CTEKJISTHHBIE MAJIOYKH,

— WITATUBBI IS IPOOUPOK;

— MEpHbIE IWIHH/PEI,

— BOPOHKH CTEKJISTHHBIE,

— BOPOHKH JenuTeNnbHbIe umuHapuaeckue (50-100 mi),

— CTYIIKH C TIECTUKOM,

— ¢apdopoBbIe YaIlKH,

— MHHIIETHI,

— QUIBTPBI OyMaxHbIE,

— Bara,

— Mapis,

— YacOBBIE CTEKIIA,

— DJIEKTPOILIUTKH,

— nabopaTOpHbIE IITATUBBI,

— CIIUPTOBBIE TOPETIKH,

— CIIMYKH,

— nipuOOp 7151 TOJIYIEeHHS Ta30B (WK MTPOOUpPKA € TA300TBOIHOM TPYOKO#N),

— JepXKaTeiu Uit IpoOUpOoK,

— CKJISIHKH JIJIsl XpaHEHHsI pEaKTUBOB,

— pa3faTroyHbIe JIOTKH;
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— xumuueckue crakansl (50, 100 u 200 mun);

— IITATeNH;

— MHHIICTHI,

— CEKyHJOMEpHI (TaliMephl),

— MepHble npobupku (Ha 10-20 mur)

— MepHbIe Koa0bI (25, 50, 100 u 200 mur),

— BOAsiHas OaHs (MM TEPMOCTAT),

— CTEKJISIHHBIE MaJIOYKH;

— KOHHYEecKHe KoyobI st TutpoBanus (50 u 100 mu);

— MHJIMKATOPHBIE MOJOCKU i onpenenenus pH

— CTaHJapTHas MHIUKATOPHAs IIKaja,

— YHUBEPCAJIbHBIN HHIUKATOP;

— nmunietku Ha 1, 10, 50 mut (wm mo3atopei Ha 1, 5 u 10 M),

— OIOpeTKHU Ui TUTPOBAHUS,

— meaunuHckue mrpuikl Ha 100—150 Mo,

— nabopaTopHbIe W/UIH aHATUTUYECKUE BECHI,

— pH-metpsl,

— CYIIMJIBHBIN 1IKad

B mpormecce ocBoeHus mporpamMMbl y4eOHOW TUCHMIUIMHBI «XUMHS» CTYACHTBI HMEIOT
BO3MOXXHOCTh JIOCTyNa K 3JEKTPOHHBIM Yy4eOHBIM MaTepuajaM MO0 XHMHH, HMEIOIIUMCS B
CBOOOJHOM JocTyne B ceTd VHTepHeT (SJIIeKTPOHHBIM KHHMTaM,  TPAKTHKyMaMm,  TecTaM,
matepuaiam EI'D u np.).

TexHnyeckue cpeacTBa 00yyeHuUs :

— HOYTOYK ¢ nuueH3uoHHbM [10 — 1 mT;

— TeneBu3op (3KpaH) — 1 mwr.

3.2. UndopmanuonHoe odecreyeHne peaau3auuu NporpaMmmbl

Jna peanuzaruu mporpammbl  6ubnuoreunsiii Gona MHcTHTyTa HMeeT meuyaTHble H
JJIEKTPOHHBIE OOpa3oBaTelbHble W HH(OPMALIMOHHBIE PECYPCHl, PEKOMEHIOBAHHbBIE IS
MCIIONIb30BaHUs B 00pa30BaTeIbHOM IPOIIecce, HE CTapIle MATH JIET ¢ MOMEHTA U3/1aHusl.

3.2.1. OcHOBHBIE HCTOYHUKH

1. [Na6puensu, O.C. Xumus. 11 kmace : yaeOHUK i 0011e00pa3oBaT. opraHu3aiuii :
6a3oBbiif ypoBenb / O.C. TI'abpumensn, WU.I'. OctpoymoB, C.A. CrnaakoB. — 2-e¢ u3n. — M. :
[Tpocsemenue, 2020. — 127 c. : uin.

2. Xumus. 3amadHuK . ydeOHOe T1ocoOue Il cpeaHero mpodhecCHOHAIBLHOTO
obpazoBanusi /| 1O. A. JlebeneB [u ap.]; moxm obOmeir pemakiuenn ['. H. ®ageeBa. — Mockga :
WznatensctBo FOpaiit, 2024. — 238 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-

9916-7786-8. —  Tekcr : JNEKTPOHHBIA  // OBC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/452161
3. Xumust :  yueOHMK  JUIs  cpemHero  mpodeccHoHanbHOTO — oOpasoBanus /

10. A. Jlebene, I.H. ®aneeB, A.M.T'onyoeB, B.H.IllanoBan; mom oOmel penakiueit
I'. H. ®aneeBa. — 2-¢ wu3nm., mepepad. m jgom. — Mocksa : MzmatensctBo [Opaiit, 2024. —

431 c. — (ITpodeccuonanvHoe obOpazoBanue). — ISBN 978-5-9916-7723-3. — Teker
anextpouubii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452143
4. Hukonsckuit, A. b. Xumus : ydeOHUK U IPAKTUKYM TSI CPEIHETO

npodeccuoraibHOro 00pazoanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3f., nepepad. u
nor. — Mocksa : M3parensctBo KOpaiit, 2024. — 507 ¢. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-01209-5. — Texkcrt : anektponnsiii // 3b6C HOpait [caiiT]. —
URL: https://urait.ru/bcode/452591

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH
26


https://urait.ru/bcode/452161
https://urait.ru/bcode/452143
https://urait.ru/bcode/452591

5. Xumwus. 3a1avyHuK: Y4eOHOE TTocOOue ISl CpeHero Mpo¢eCCHOHAIIBHOTO 00pa30oBaHUs
/ YO. A. Jlebenes [u ap.]; mox obmeit penakiueit I'. H. @aneeBa. — Mocksa: U3narensctBo KOpaiiT,
2023. — 236 c¢. — (Ilpodeccunonansuoe obOpazoanue). — ISBN 978-5-9916-7786-8. — Tekcr:
anieKTpoHHbIHN // OOpa3zoBarenbHas wiardopma FOpaii [caitr]. — URL: https://urait.ru/bcode/513091

6. l'apmmn, A. II. Xwumwudeckue TepmuHbl. CroBapb. ydeOHOe mocoOue s BY30B /
A. II. T'apumun, B. B. MopkoBkuH. — 2-€ u31., uctp. u gon. — Mocksa: M3garensctBo FOpaiit, 2023.
— 452 c. — (Bwiciee oOpazoBanue). — ISBN 978-5-534-04639-7. — TekcT: 37EKTpOHHBIA //
Oo6pasoBarenbhas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/514975

7. OmnetinukoB, H. H. Xumus. AnropuTtMsl penieHus 3a1a4d U TECThI: yaeOHOe rmocodue s
cpenHero mnpodeccuonaapHoro obpaszosanusi / H. H. Oneitaukos, I'. I1. MypaBseBa. — 3-¢ u3f.,
ucrip. u gom. — MockBa: M3matensctBo IOpaiit, 2023. — 249 c. — (IIpodeccuonansnoe
obpazoBanme). — ISBN 978-5-9916-9665-4. — Tekcr: osaexktponHbrid // OOpa3oBarenbHas
wiatdopma HOpaiit [caitr]. — URL: https://urait.ru/bcode/513860

8. Pocun, M. B. Xwumusa. YueOHHMK M 3aJayHHUK: JUIS CPEIHEro MpodheCCHOHAILHOTO
obpazoBanus / . B. Pocun, JI. [I. Tomuna, C. H. ConmoBbeB. — MockBa: M3narensctBo FOpaiiT,
2023. — 420 c¢. — (Ilpodeccronanpuoe obOpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcr:
asieKTpoHHbIH // ObpazoBatesbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512022

9. Xumus: ydeOHHMK aJsi cpepHero mpodeccuonanbHoro obdpasosanus / 0. A. JleGenes,
I'. H. ®anees, A. M. I'ony6es, B. H. lllanosan ; mox oOuieit penakuueit I'. H. @aneesa. — 2-e u3n.,
nepepab. u jgon. — MockBa: M3zmarensctBo IOpaiit, 2023. — 431 c¢. — (IIpodeccrnonansHoe
obOpazoBanme). — ISBN 978-5-9916-7723-3. — Tekcr: osnexktpoHHblii // OOpazoBaTenbHas
mwiatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/51307

3.2.3 UnTepHeT-pecypcesl:

10. Omummuana «ITokopu BopoObseBsl rope». — URL: www. pvg. mk. ru

11. OGpa3oBarenbHbIN caiiT A7t HIKOABHUKOB «Xumust». — URL: www. hemi. wallst

12. OGpa3zoBarenbHbIi caiiT ast mkoiapHUKOB . — URL: www. alximikov

13. DrekrponHas oudianoreka no xumun. — URL:  www. chem. msu. ru

14. Unrepner-uznanue ans yuureneil «EctecrBennsie Haykn». — URL: www. enauki. ru

15. Meroauveckas razera «IlepBoe centsiopsi». — URL: www. 1september. ru

16. XKXypnan «Xumus B mkose». — URL: www. hvsh. ru

17. Kypuan «Xumus u xu3spy. — URL: www. hij. ru

18. DnekTpoHHBIH KypHAT «Xumukn U xumus». — URL: www. chemistry-chemists. com

19. HayuHo-monmyssipHBIH MpPOEKT «DJIEeMEeHTbl OoyblION Hayku» (pusuka, Xumus,
MaTeMaTHKa, aCTPOHOMHS, HAYKA O XHM3HH, Hayku o 3emuie). HoBocTH HaykW, KHHWTH, HaydHO-
HOMYJISIPHBIE CTaTbU, JIGKLUH, SHIIUKIIOETUH.

20. Caiir HayuHo-nionyssiporo xyprana «Ilorennmam» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

21. CaliT  HAy4YHO-TIOMYJSIPHOTO  XypHama  «Xwmms wu  xmHb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

22. OTkpbITasi dJEKTpOHHAs OMOIMOTeKa XUMHUYecKkoro moprama «Chemnet», comepKuT
yueOHble U WH(POPMAIMOHHBIE MaTepuabl JUIsl IIKOJBHUKOB M yuuTenedl. B Hell MoHO HaiiTu
y4eOHUKH TI0 O0IIeH ¥ HEOPTaHUYECKOW XMMHH, OPTaHMYECKOW XUMHUH, MyJIbTHMEIHaMaTepHaIbI,
a TakkKe 33/7a4l XUMHUYECKUX OJUMIIMAJ] C PELICHUSIMH, 337a4l BCTYNUTENIBbHBIX 3K3aMEHOB JJIS
abutypuentoB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

23. UndopmannoHHble MaTepuasnbl 00  onumnuagax:  MOCKOBCKOW — TOPOACKOH,
Bcepoccuiickoii, MenneneeBckoit, MexayHnaponHoil. IlpuBeneHsl 3agauym  TEOPETUYECKUX U
HKCIEPUMEHTAIBHBIX TYpOB, MOJAPOOHBIE pelieHus, cucku u (otorpadun nodeaurenei. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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24. CuctemMa JUCTAaHIIMOHHOTO OOYYeHHMs, HampaBlieHHas B TIEPBYIO oOuepenb Ha
MOJTrOTOBKY K OJIUMIIMAJIaM BCEX YPOBHEH — OT HIKOJBHBIX 10 MexayHapoaHoi. CalT coiepKut
OTPOMHOE KOJIMYECTBO 3aJlay, CTPYNIUPOBAHHBIX KAaK MO TemaMm, Tak U 1o ojumnuaaam. [lo Bcem
OCHOBHBIM pa3zieflaM XMMUU NMPUBEIAEH TEOPETUUECKU MaTepual U pa3oOpaHbl pelieHnus TUIOBBIX
3agad. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

25. Tlopran no HaHoTexHoJorusiM. OCHOBHAs 1eJib — pPa3BUTHE 00pazoBaHuUs B 00IacTH
HAaHOTEXHOJOTUA U TOATOTOBKA K HWHTEPHET-OJMMIIMAAE IO HaHoTexHojorusMm. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

26. Hapéxnas cnpaBouHas MHQOpMAIUsS O XMMHUYECKUX JJIEMEHTAaX M UX CBOWMCTBax (Ha
anriuiickom si3eike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

27. Pycckos3pluHBIA  caliT 0  CBOMCTBaX  XMMHYeckux dnmementoB. — URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

28. Hexommepueckuii caiiT oOHJaiH-00pa30BaHUs, COAECPKUT MHOTO HHTEPECHBIX
00pa3oBaTeNbHbIX KYpCOB W BUACOJNEKIUI IS IIKOJBHUKOB, CTYIEHTOB U yuutened. EcTb
HEecKoJIbKO KypcoB o xumun. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

29. Caiit Chemical AbstractService — camblii aBTOPUTETHBII B MHpPE XUMHH
uH(OpPMAIIMOHHBIN HHTEPHET-pecypc (caiiT miatHbii) . — URL: http://www.organic-chemistry.org/

30. IMoprai o OpraHMYECKOM XMMHHU Ha aHrauiickoM s3eike. — URL: http://www.xumuk.ru

31. CallT 0 XUMHHU: KIACCUYECKUE YUYEOHWKH, CIPABOYHHKH, DHIIMKJIONEINU, TOUCK
OpraHMYECKUX M HEOPraHMYeCKHX peaKIMii, cocTaBleHHEe YypaBHeHHH peakuuil. — URL:
http://orgchemlab.com/
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4. KOHTPOJIb n OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30BATEJIBHOM JUCHUILINHBI

KoHTponb 1 oieHKa pe3yabTaToB 00Y4eHHUs! OCYLIECTBISETCS MpenojaBaTeieM B IMpolecce
MIPOBEJICHUS MPAKTUYCCKHUX 3aHATHI U 1a00paTOPHBIX padoOT, TECTUPOBAHUS, & TAK)KE BBHITTOTHEHUS
00y4JalmUMUCS WHAUBHIYAIBHBIX 3aJaHHi, MPOEKTOB, HCCIEIOBaHUN. Pe3ynbrarel 00ydeHHS
OTIPEICIISAIOT, YTO OOydaroluecs MOJKHBI 3HATh, TOHUMATh U JEMOHCTPUPOBATH TIO 3aBEPIICHUU
W3YYEHUS TUCIUILINHBI.

Jiis GpopmMupoBaHusi, KOHTPOJIS M OLIEHKH PE3YyJIbTaTOB OCBOCHHS y4EOHOW TUCIUILIMHBI
UCIIOJIb3YETCSI CHUCTEMa OLEHOYHBIX MEPOIPHUSITHH, MPEACTaBIAONAs COO0M KOMIUIEKC y4eOHbBIX
MEpPOMPUSITHIA, COTTITACOBAHHBIX C pe3y/bTaTaMu 00y4deHus u chopMmynupoBaHHbIX ¢ yaetomM OI'OC
COO (mpeametnsbie pe3ynabrarsl o aucuurmuae) u GI'OC CIIO.

OO01ast KoMIeTreHuus, Paznen/Tema Tun oneHoYHbIX
JIMYHOCTHBIE Pe3yJIbTAThI MepOnPUsITHI
OK 01 Paznen 1. Temsr 1.1 Texymmii KOHTPOJIb:
OK 02 Pasnen 2. Temsr 2.1

YCTHBIN OIIPOC;

(bpOHTANBHBII OIIPOC;

OLIEHKA KOHTPOJIBbHBIX PadoT;
OLIEHKA MPAaKTUIECKUX padoT
(pemeHus Ka4eCTBEHHBIX,
pacyeTHbIX 3ajayv);

OLIEHKA TECTOBBIX 3aJJaHUIA;
IIpomexyTouHas aTTecTaumsa:
¢ depeHIMpOBaHHbBIN 3a4eT

OK 04 Pasznen 3. Temsr 3.1
OK 07 Pasnen 4. Temrr 4.1
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