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1. ObLIASA XAPAKTEPUCTHUKA PABOYEW ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

1.1. MecTro JAUCUMIUIMHBI B  CTPYKTYpe OCHOBHOW  mpodeccHoOHAJbLHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

Oo6meo6pa3zoBarenshas gucnuminHa CO0.01.07 «Xumusy sBisieTcst 00s13aTeIbHON YacThIO
00111e00pa30BaTEILHOTO MHKJIa 00pa3oBaTeabHOM mporpaMmsl 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 KU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYALUSX,
OTBETCTBEHHOI'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 MPOBOJUTH pacdeThl MO XHUMHUYECKUM (opMmynaM U ypaBHEHUSIM
XUMHYECKMX  peaklUuid, IJaHUpOBaTh U  HMHTEPIPETUPOBATH  PE3YyIbTAThl  XUMHYECKHX
3KCHEPUMEHTOB,

3) copmupoBaTh HaBBIKM MIPOBEAEHUS XUMUYECKUX IKCIEPUMEHTAIbHBIX UCCIEJOBAHUM C
coOnrofeHreM TMpaBwil  Oe3omacHOro oOpaimieHuss ¢ BemecTBamMu u  JHoaGopaTopHBIM
000pyI0BaHUEM;

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

5) cdopmupoBaTh yMEHHsS IPOTHO3UPOBATH MOCIEACTBHS CBOEH JAEATEIBHOCTH MU
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 OCBOEHHUSI 001e00pa30BaTeIbHOH JAMCUMILIMHBI 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;

MIPEICTABICHUS O COIMAIBHBIX HOPMaX U MPaBHUJIaX MEKIMIHOCTHBIX OTHOIIEHUH B KOJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH AEATENILHOCTH MPHU CO3IaHUH YUeOHBIX MPOEKTOB, PEILICHUN
yueOHBIX M NTO3HABATEIBHBIX 3a/1a4, BBITOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH TOHMMATh W MPHHUMATh MOTHBBI, HAMEPEHHS, JOTHKY W apryMEHTBl JIPyTUX TpH
aHaNM3e pa3InIHbIX BUJIOB y4eOHOU JEATENLHOCTH;

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

YBO)XEHHA K TPOILECCY TBOPYECTBA B OOJACTH TEOPHUH W TMPAKTHYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHMS TOTO, YTO IOCTIKEHHSI HAayKH €CTb pe3ylbTaT UIMTENIBHBIX HaONIOJCHHUH, KPOMOTIHMBBIX
9KCIEPUMEHTAIBHBIX TTOUCKOB, TIOCTOSTHHOTO TPYa YYEHBIX U MPAKTHKOB;

WHTEpeca W TO3HABATEIHHBIX MOTHBOB B MOJNYyYEHHH W TOCIEAYyIOIIeM aHalu3e uHpopmannu o
MEPEIOBBIX JOCTHKEHHUAX COBPEMEHHOM OTEUECTBEHHON XUMUY;

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

CIIOCOOHOCTH OIIEHUBATh CHUTYallMH, CBS3aHHBIE C XWUMHUYECKHMH SBICHUSMH, W TPUHUMAThH
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 MOCJIEACTBUI 3TUX ITOCTYIIKOB,;

4) B cthepe popMupoBaHHS KYJIbTYpPHI 3A0POBBS: MIOHUMAaHHS IICHHOCTEH 37J0pOBOrO M OE30MacHOTO
o0Opa3a >KuM3HM, HEOOXOAWMOCTH OTBETCTBEHHOTO OTHOHICHUS K COOCTBEHHOMY (U3MUECKOMY |
NICUXUYECKOMY 3[I0POBBIO;

COOJFO/IEHNST TIpaBMIJI OE30MAaCHOTO OOpAIeHHs C BEIIECTBAMH B OBITY, MOBCEIHEBHOW >KU3HHU U B
TPYAOBOH ESTEIBLHOCTH;

[IOHUMAaHHSl LEHHOCTU MNPaBWJI HHAMBUAYAJbHOIO M KOJUIEKTUBHOI'O OE€30IaCHOrO IOBEICHUS B
CUTYyalUsX, yrPOKaIOIINX 30POBBIO M KHU3HHU JIIOJCH;

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

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

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3a7ad COLUaIbHON HampaBleHHOCTHU (B
paMKax CBOEro Kjacca, IIKOJbI);

HHTEpeca K MPaKTHYECKOMY M3YYEHHIO NMpodeccuil pa3in4yHOro pojaa, B TOM YHUCIE HAa OCHOBE
MMPUMCHCHUA TPEAMCTHBIX 3HaAHHUH 110 XHUMHH,

YBaKEHUS K TPYLY, JIIOJSIM TPpyZAa U pe3yibTaTaM TPyI0BOi JesITeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOpY HHIMBHIYaJbHOH TpaeKkTopuu oOpa3oBaHus, Oymymien
HpO(beCCI/II/I n peajiu3anuun CO6CTBCHHBIX JKMU3HCHHBIX IIJIAHOB C€ YUYCTOM JIMYHOCTHBIX HMHTEPCCOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 00111ecTBa;

6) B cdepe PKOTOTHIECKOTO BOCIIUTAHUS: IKOJOTHYECKH IEIeCO00Pa3HOTO OTHOIICHHS K MPHUPOIIE,
KaK HCTOYHUKY CYILECTBOBaHMS XKU3HU Ha 3eMJIE;

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

OCO3HAaHUS HEOOXOAMMOCTH HWCIHOJb30BAHUS MOCTIDKCHMH XHMHHM Ui PELICHUS BOIPOCOB
panroOHaIBHOTO IPUPOJIONIONIE30BAHHS;

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

HaJIN4uA pa3sBUTOTO IKOJIOTHUYECKOTIO MBIIIJICHUS, KOJIOTUYECKOM KYJBbTYPBI, OIlbITa ACATCIbHOCTU
9KOJIOTMYECKON HAINPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI UMM B TIO3HABAaTEIbHOMN, KOMMYHHUKAaTUBHOM
Y COLIMAJIbHOM MPAKTHKE, CHOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOSITH UIEOJI0THH XeMohoOuw;

7) B TOHMMaHMM [EHHOCTH HAYYHOTO TO3HAHWSA: 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, CO3JaHUH LEIOCTHOTO MPEACTABICHHS 00 OKPYKAIOIMIEeM MHpE KaKk O CIUHCTBE
NPUPOABI W YENIOBEKa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W PEHICHWU MpoOJieM COXpaHEeHUs
NPUPOAHOTO PABHOBECHS;

yOSKIEHHOCTH B OCO0OW 3HAYMMOCTH XHMHH IS COBPEMCHHOW IMBWJIM3AIlMU: B €€
TYMaHHUCTHYECKOI HampaBI€HHOCTH W Ba)XKHOW POJM B CO3/JaHWU HOBOW 0a3bl MAaTepHAIbHOWU KYJIBTYPHI,
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 KXKIOTO UlieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOAOB MO3HAaHU, MCIOJIb3YyEMBIX B
€CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIOJBb30BaTh IOJydaeMble 3HAHMS I aHalu3a U OOBSCHEHUS
SIBIICHUI OKpYXarImero Mupa W MOPOHUCXOAAIINX B HEM I/I3M€HCHI/II71, YMC€HUA A€IaTh OGOCHOBaHHBIe
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 CUTYAIMSIX;

WHTEpeca K MO3HAHMIO U HCCIIEA0BATEIbCKOM eI TEIbHOCTH;

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 pa3inuHbIX chepax npodeccnoHamIbHON AeSTETbHOCTH.

2.1.2 Tlo3HaBaTenbHBIE yHHUBEPCANbHBIE Y4eOHbIC ACHCTBHS, KOMMYHUKATHBHBIC YHHBEPCAJIbHBIE
yueOHble AEHCTBUS, PeryIATUBHbIE YHUBEPCAIbHBIE YUeOHbIE EMCTBUS, COBMECTHAs JIESTEIbHOCTh

a) 0a30BbI€ JOrMYECKHE JEUCTBHS KaK 4acTb I103HABATEJIbHBIX YHUBEPCAJIBHBIX YU€OHbBIX JIeHCTBUIL:



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

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

WCTIONB30BaTh NP 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 KPUTEPHUHU AT KIIaCCU()MKAIIMK BEILIECTB U XUMHUYECKHX PEaKIIHi;

YyCTaHaBJINBATh IPUIMHHO-CIICACTBEHHBIE CBA3U MEXKy U3yJaeMbIMHU SIBICHUSMU;

CTPOUTH JIOTMYECKHE pacCyXKACHUS (MHIYKTUBHBIC, AEOYKTUBHBIC, II0 AHAJIOTHH), BbIIBIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPHUBAEMBIX SIBICHUSX, POPMYITHUPOBATEH BHIBOJIBI U 3aKIIIOYCHUS;

MPUMEHSTh B MpoLecce MO3HAHUS, UCTIONb3YeMble B XUMHH CHMBOJIMYECKHE (3HAKOBHIE) MOJEIH,
peoOpa3oBeIBaTh MOJEIbHBIE IPEACTABICHUS - XUMHMYECKMHA 3HAaK (CHMBOJ) 3JIEMEHTa, XMMHYECKast
¢dopmyna, ypaBHEHHE XUMHYECKON PEaKIHU - MPH PEIICHUH YYEeOHBIX MO3HABATENbHBIX U MPAKTHYECKHX
3a7ay, MPUMEHATh Ha3BaHHbIC MOJEJTbHBIC TPEACTABICHHUSA JUIS BBISBICHUS XapaKTEPHBIX IMPH3HAKOB
M3y4YaeMbIX BEIECTB U XUMUYCCKUX PEAKIHH.

0) 0a30BBIC HCCIIENOBATEIHCKUE JCUCTBUS KaK YacTh MO3HABATEIHHBIX YHUBEPCAJIHHBIX YIEOHBIX
JIEHCTBUIA: BIaleTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMSI BEIIECTB M XUMHUYECKUX PEaKIIHiA;

(dbopMynupoBaTh LEJU U 3aJa4d HCCIENOBAaHUS, HCIONb30BaTh IOCTaBJICHHBIE U CaMOCTOSTEIHHO
chopMynHpOBaHHbIE BONPOCHI B KA4ECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI ISl JOPMUPOBAHMS THUIIOTE3bI
0 IPOBEPKE MPABUILHOCTU BBICKA3BIBAEMBIX CYKICHHIA;

BJIaJIeTh HABBIKAMHU CAMOCTOSITEIFHOTO IJIAHUPOBAHUS U MPOBEACHUS YICHUYECKUX IKCIICPUMEHTOB,
COBEPILEHCTBOBATh yMEHHs HaONIOAAaTh 3a XOAOM IIPOLECCa, CaMOCTOSTENbHO INPOTHO3UPOBATH €ro
pe3ynbTaT, (opMynupoBaTh OO0OOLICHHS 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 IIOHMCKY METOIOB pELICHUS] NPAaKTUYECKUX 3ajad,
MPUMEHEHUIO Pa3InYHbIX METO/IOB TTO3HAHUS.

B) yMmeHus paboraTh ¢ HH(OpMaIMeHd Kak 4YacTh IO3HABATEIbHBIX YHUBEPCAIBLHBIX Y4EOHBIX
JNEHCTBUIl: OpPUEHTUPOBATHCS B PA3JUYHBIX HCTOYHHMKAX HH(POpManuM (Hay4HO-TIOMYJISIpHAs JIMTeparypa
XHUMHYECKOTO COJIEpXKaHUsl, CIIPaBOYHbIE MOCOOUs, pecypchl HTepHeTa), aHanM3HpOBaTh HWHQPOPMAIUIO
pa3IMYHBIX BHJAOB W (OpM TpeNCTaBIeHUs, KPUTHYESCKH OILIEHWBAThH €€ JIOCTOBEPHOCTh U
HENMPOTUBOPEYNBOCTD;

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

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

CaMOCTOSITEIBHO BBIOMPATh ONTHMANbHYI0 (GopMy mpezacTaBieHus: nHbopManuu (cxeMbl, Tpaduky,
JarpaMMbl, TaOJHIIbI, PUCYHKH H APYTHE);

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

WCIONB30BaTh U NPe0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

I') OBJIaJIEHNE YHUBEPCAILHBIMI KOMMYHHKATHBHBIMH JICHCTBUSIMH .

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOj€ JUaliora W/WIH JUCKYCCHH,
BBICKa3bIBaTh HIeH, (HOPMYJIMPOBATH CBOM MPEIJIOKEHHS OTHOCHTEIBHO BBINONHEHHS IPENI0KEeHHON
3a1a4u;

BBICTYIIaTh C Tpe3eHTalleld  pe3yabTaTOB  IO3HABATENBFHOH  JESITEIBHOCTH, MOJTYYEHHBIX
CaMOCTOSITETIbHO WIIM COBMECTHO CO CBEPCTHHUKAMH IIPU BBIOJHEHUHM XHUMHYECKOTO OSKCIIEPUMEHTa,
NPaKTUYECKOW PadOThl MO MCCIENOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, PEaIH3allud YIeOHOTO MPOEeKTa U
(bopMyJIMpOBaTh BBIBOJBI MO PE3yJbTaTaM IMPOBEJICHHBIX UCCIIEOBAHUI MyTEM COTJIACOBAHUS MO3HIUI B
X0J1e 00CYXICHIS 1 0OMEHa MHCHISIMHU.

yYMEHUs OOLICHHUS KaK 4aCTh KOMMYHHUKAaTUBHBIX YHUBEPCAIBHBIX yUeOHBIX JEHCTBHIMA:

1) OBJIaJICHUE YHUBEPCAIBHBIMHU PETYISTUBHBIMU 1EHCTBUSMHU:

CaMOCTOSITEIbHO IUIAHUPOBAaTh U OCYLIECTBIIATH CBOIO [IO3HABATENIBHYIO NESTEIbHOCTD, ONPENeNsisl
ee LeJIM U 33/1a4M, KOHTPOJIMPOBATh U I10 Mepe HEOOXOAMMOCTU KOPPEKTHPOBATh IPEAIaracMblil alrOpUT™M
JEHCTBUI TIpW BBHINMOJIHEHWM YYeOHBIX W HCCIENOBATENbCKHUX 3a4ad, BeIOMpaTh Hamboinee 3(deKTuBHBIN
CI0CO0 MX PELICHHUS C yUETOM I0JIyYeHHs] HOBBIX 3HaHUH O BELIECTBaX U XMMUYECKUX PEaAKLIUIX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOCH JIEATEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.



2.2 O0s13aTeNbHBIMU TUCIMTUTMHAPHBIMU PE3yTbTaTAMH CUUTATH:

2.2.1 IIpenMeTHBIE pe3yNIbTaTHl OCBOSHHUS:

1) copMHUPOBAHHOCTh TPEJACTABICHUI: O XHUMHYECKOW COCTABJISIONICH €CTCCTBEHHOHAYYHOMN
KapTUHBI MHpa, POJU XUMHH B TO3HAHWU SIBJICHUU TPUPOJBI, B (OPMHUPOBAHUU MBIIUICHUS U KYJIBTYpPHI
JUYHOCTH, €€ (DYHKIIMOHATPHONW TPAMOTHOCTH, HEOOXOAWMOHW ISl pEIIeHUs TMPaKTUYEeCKHX 3aJad |
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO 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 OKHCICHUS, XUMHUYECKas CBS3b, MOJb,
MOJISIpHAsl Macca, MOJISPHBIA 00bEM, YIIIEPOAHBIN CKENeT, (YHKIMOHAIbHAS TPYIINa, PaIUKal, H30MEPHS,
M30MEpPBI, TOMOJIOTUYECKUNA PsJl, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOA- U a30TCOACPKAILIUE COCTUHECHHUS,
OMOJIOTHYECKN aKTUBHBIE BEIIECTBA (YTIEBOJBL, KHPHI, OETKH), MOHOMEp, MOJMUMEp, CTPYKTYpPHOE 3BEHO,
BBHICOKOMOJICKYJISIDHBIE ~ COCAMHEHUS, KpUCTAUNIMYECKas  pEIIeTKa, TUIBl XUMHUYECKUX  peakiui
(OKHCITUTENLHO-BOCCTAHOBUTEIBHBIC, 3K30- M SHAOTEPMUYCCKUE, PEAKIMM HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOIUTHI, HEANEKTPOIUTHI, AIEKTPOIUTHUECKAS TUCCOLMAINS, OKUCIIUTENb, BOCCTAHOBUTEND, CKOPOCTh
XUMHYECKON peakiui, XUMHYECKOE€ PAaBHOBECHE), TEOPHH W 3aKOHBI (T€OpUs XUMHUYECKOTO CTPOCHHS
opranudeckux BemecTs A.M. byTiepoBa, TeOpus 2MEKTPOIUTUYECKON AUCCOITUAIINHT, TICPUOTUICCKIUI 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 MPAKTHUSCKOM JIATEIILHOCTH YeI0BEKa,

3) chopMUPOBAHHOCTh YMCHHI BBISBIATH XapaKTEPHbIC MPH3HAKK M B3aUMOCBS3b H3yUCHHBIX
MOHATHH, IPUMEHATh COOTBETCTBYIOIIHE TTOHSATHS MPU ONHCAHWU CTPOCHHS M CBOWCTB HEOPTaHWYECKHX U
OpPTraHUYECKUX BEIIECTB U UX MPEBPAIICHUI; BBISBISITH B3AUMOCBSI3b XMMUUYCCKUX 3HAHUHN C MOHATHUSIMHU U
MIPEACTABICHUSAMH JIPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

4) cPOopMHpPOBAHHOCTh YMEHHH HCIIOJNB30BaTh HAWMEHOBAaHWS XHMHYECKHUX COCIMHEHUI

MEXIYHAPOIHOTO COI03a TEOPETUYECKOW M TMPHUKIATHOW XMMHHA W TPUBHAIBHBIE HA3BaHUS BAKHEUIINX
BEICCTB (ITHJICH, alleTHIICH, MIUIIEPHH, (GeHOJI, (hopMabaeril, YKCyCHast KUCIIOTa,
TJIMIIMH, YTapHBIA Ta3, YIIEKUCIBIA ra3, aMMHAaK, TallleHas W3BECTh, HETaIlleHas! W3BECTh, ITUThEBAS COJa U
JIPYTHX), COCTAaBIATH (POPMYIJIBI HEOPTaHUYECKHMX W OPTraHMYECKHUX BEIIECTB, yYPAaBHEHUS XHUMHUYECKHUX
peaknuii, OOBSCHATh WX CMBICT; TMOATBEPXKIATh XapakTEpPHBIE XHWMHUYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMH U 3alMUCIMH YPABHEHUN XUMHUECKIX PEAKITHIA;

5) chopMHupOBaHHOCTh YMEHHWI yCTaHABIHMBATH MPUHAJICKHOCTh M3YyYEHHBIX HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIIECTB K ONMpeAENICHHBIM KJIaccaM M TPYIaM COCTUHEHHI, XapaKTepU30BaTh UX COCTaB U
BKHCUIITME CBOMCTBA; OIPEACNATh BUABI XUMHUYCCKUX CBs3€H (KOBaJeHTHas, MOHHAs, METAJLTUYECKAas,
BOJIOPOHAS), THITHI KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIPOBATh XUMHUYECKUE PEaKIINH;

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

7) chopMHPOBAHHOCTh YMEHHH MPOBOAMTH PACUETHI 0 XUMHYECCKUM (OpMysaM U ypaBHEHUSIM
XUMHYECKHX PEaKIMi C HCIOJIb30BaHuEM (DU3MYECKUX BEIHYMH, XapaKTePHU3YIONUX BEIIECTBA C
KOJTMYECTBEHHOM CTOPOHBI: MacChl, OObeMa (HOpMajbHBIC YCJIOBHS) Ta30B, KOJWYECTBA BEICCTBA,;
WCITOJIB30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS IS TPUHSATHS PENICHUH B KOHKPETHBIX >KH3HECHHBIX
CUTYyalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

8) CcQOopMHUPOBAaHHOCTH YMEHHMI IUTAHUPOBATH M  BBIMIOJNHATH XUMHYECKHN JKCHEPUMEHT
(TIpeBpaleHnsT OPTaHWYECKUX BEIISCTB MPU HATPEBAaHUM, MOJYyUYCHHWE JTHJICHA W W3yYEHHE €r0 CBOMCTB,
KaYeCTBCHHBIC pEaKIMU Ha albJCTUIBI, KpaxMall, YKCYCHYIO KHUCIIOTY; JEHaTypaius OeIKOoB IpH
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 "MeTaisr" 1 "HeMeTamiel") B COOTBETCTBUU

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¢ecCHOHATIBLHOM 1eATeNbHOCTH,
OBiajeHne YHMBepPCAJIbHBIMH Y4eOHBIMHM
NMO3HABATEJIbHBIMHU AeHCTBUAMM:

a) 6azoBble JIOTHYeCKHUe AeliCTBUS:

- caMoCTOATeNbHO  (opMynupoBaThb U
aKTyaJlu3upoBaTh MpoOJIeMy, paccMaTpHUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHHS JUIsl CPAaBHEHMS, KJIAaCCU(PUKAIIUU U
0000MIeHHS;

- ONpENeNATh LENU ACATEIBbHOCTH, 331aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHKECHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEUMS
B PaCCMaTPUBAEMBIX SIBJICHMSIX;

- BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHME PE3YJIbTATOB IIEISM,
OLICHUBATh PUCKH MOCIIEACTBHN 1eATEIbHOCTH;

- pa3BHUBAaTh KpEaTHMBHOE MBILIUICHUE IpHU
pELIeHNH KU3HEHHBIX Mpo0iieM

Koa n IlnanupyeMble pe3yabTaThl OCBOCHHUS AUCHUIIIHHBI

HaMMEHOBaHUe

(¢popmupyembIX Oo61mme JAucuumiimHapHbie

KOMIIETEHIM I

OK 01. | B yacTu TPy10BOIr0 BOCIIMTAHMSI: - BIAAETh CUCTEMOM XHMMHYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:

Bri6upars - TOTOBHOCTb K TPYAY, OCO3HAHUE IEHHOCTH | OCHOBOIOJATAIONINE MOHATUS (XUMUYECKUU SJIEMEHT, aTOM, 3JIEKTPOHHAas

CIOCOObI MacTepcTBa, TPYyI0I00ue; 000Js104Ka aToma, s-, P-, d-3JIeKTpOHHBIE OPOUTATIM aTOMOB, HOH, MOJICKYJIa,

peuieHuss 3ajay | - TOTOBHOCTh K AaKTUBHOW JCSTENBHOCTU | BAJIGHTHOCTD, AJIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHCIICHHS, XUMHUYECKas

npoecCHOHANBH | TEXHOJIOTHYECKON u COLIMAJILHOM | CBSI3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIM O0beM, YTIJIEpOJHBIN CKelerT,

Ol IesATeILHOCTH | HANIPaBJICHHOCTH, CIIOCOOHOCTH | (PYHKIIMOHAJIbHAS TPYIINA, paJuKall, U30MEPHUs, U30MEPhI, TOMOJIOTHYECKUI

MPUMEHUTEIBHO | UHULUUPOBATD, IUIAaHUPOBATH U | psill, TOMOJIOTH, YIJIEBOJIOPO/Ibl, KUCIOPOJ- U a30TCOJAEPKAILNUE COCITUHEHHUS,

K Pa3IMYHBIM | CAMOCTOSITEIIBHO BBITIOJTHSATh TaKylo | OMOJIOTMUECKH aKTHUBHBIE BelecTBa (yrieBOIbI, >KUPbI, OEIKH), MOHOMED,

KOHTEKCTam NEeSATEIbHOCTD; MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIE  COEAMHEHUS,
- HWHTEpeC K  pa3nuyHbiM  cdepam | KpUCTAJUTMYECKass PelieTKa, THUIbl XUMUYECKUX peakiuil (OKUCIUTEIHHO-

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
nucconuranuu, nepuoauyeckuil 3akod .M. MenpaeneeBa, 3aKOH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIHYECKUN SI3BIK XMUMHH, (PAKTOIOTHUECKHE
CBEJICHUS O CBOMCTBAx, COCTaBe, MOJYyYEHUU U O€30MacHOM HCIOJIb30BAHUU
BOXHEHIIUX HEOPTraHWYECKUX M OPraHUYECKUX BEMIECTB 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 HEOPraHWYECKHX M OPraHUYECKUX BEIECTB M UX MPEBpAIICHUII;

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

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

TpUBHUAJIbHBIC HAa3BaHNS BaKHEWIINX BEIIECTB (3TUIICH, alleTUIICH, TJIHIEPHH,
denon, Qopmanbrerna, YKCycHas KHUCJIOTa, TJIMLOMH, YTapHbIM ras,




0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

- BJIAJIETh HaBEIKAMHU yaeOHo-
HCCIIeI0BATEIbCKOM u MPOEKTHOMN
JICITEIILHOCTH, HaBBIKAaMH paspenieHus
npo0em;

- BBISABJIATH HpI/I‘II/IHHO-CHeI[CTBeHHBIC CBiA3U U
aKTyaJIM3UPOBATh 3aja4y, BBIJIBUTaTh
TUIOTE3Y €€ pElLIeHUsA, HaXOOUTh apIyMEHTHI
JUIL  JIOKA3aTelIbCTBA CBOMX YTBEPXKJICHUH,
3aJlaBaTh [apaMeTPhl U KPUTEPUU PEILICHHUS;

- aHAIM3HMPOBATh TIOJYYCHHBIE B  XOJE
peuieHus 3ajadd  pe3yiabTaTrbl, KPUTUYECKU
OIICHUBATh ux JIOCTOBEPHOCTb,
HpOFHOBI/IpOBaTB N3MCHCHHC B HOBBIX
YCIIOBHSIX;

- YMETh MIEPEHOCUTH 3HAHUSA B
MO3HABATENBHYI0 U MPAKTUYECKYI0 00JIacTH
KHU3HEACATCIIbHOCTH,

- YMEThb WHTETPUPOBATH 3HAHHS W3 Pa3HBIX
MPeAMETHBIX 00JIaCTeH;

- BBIABUI'aTb HOBBIC HACH, IIpElaraTb
OPHUTIMHAJIBHBIC MMOAXOJAbI U PCUHICHU S,
- CIIOCOOHOCTH ux HCIIOJIb30BaHUA B

ITO3HABATEIIBHON U COLMAIBHOM IPAKTHKE

YIJICKUCIIBIN Ta3, aMMHaK, ralieHasl H3BeCTh, HETallleHasi N3BECTh, MTUThEBAs
colla W JAPYTuX), COCTaBIATh (DOPMYIIBI HEOPTaHUYECKHX H OPTaHHMUYECKUX

BCILIECTB, YPAaBHEHUS XUMHUYECKUX pPEAKIUU, OOBIACHATH HMX CMBICIH;
MMOATBEPXKIATH XapaKTepHbIS XUMHYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOLIMMH SKCIIEPUMEHTAMH U 3aMUCIMU YPABHEHUN XUMHUYECKUX
peaKuuii;

- YMETh YCTaHaBIMBAaTh IPHHAIJIEKHOCTb U3YYCHHBIX HEOPraHHMYECKUX U
OpraHMYECKUX BEIIECTB K ONpEENIEHHbIM KJlaccaM U IpyIIaM COECIUHEHUH,
XapaKTepu30BaTh HUX COCTaB M BaKHEHIME CBOWMCTBA; ONpENeNsTh BH[bI
XUMHUYECKUX CBs3el (KOBaJIeHTHasi, HOHHAs, METAJLINYECKasi, BOJAOPOIHAs),
TUIIBI KPUCTAUIMYECKUX PELIETOK BEIIECTB; KiIacCu(hUIUpOBaTh XUMUUYECKHE
peaxkuuu;

- chopMupoBaTh MpPEJICTABICHHUS: O MaTepUaIbHOM €IUHCTBE 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,
HHEPreTUYeCKO W MUINEeBOM O€30MacHOCTH, B PAa3BUTUU MEJIUIMHBI,
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 310POBBIO U IPUPOAHOM CPEIE;

- BJQJEThb CHCTEMOH XMMHMYECKHUX 3HAHUI, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATUA  (JOMOJHUTEIBHO K CHCTEME IOHSATHH
0a30BOTO YPOBHS) - H30TOIBI, OCHOBHOE U BO30YXKJIEHHOE COCTOSIHHUE aToMa,
ruOpuaM3aIms aTOMHBIX opOuTanelt, xumuueckas cBssb ("c" u "n", KpaTHbIE
CBSI3M), MOJISIpHAs KOHIEHTpalus, CTPYKTypHas ¢opmyna, H30Mepus
(cTpykTypHasi, reomeTpuieckas (LHC-TpaHC-U30MEpPHsI), TUIIBI XUMHUYECKUX
peakuuii (roMo- ¥ reTeporeHHble, 0OpaTUMble U HEOOpaTHMBIE), PaCTBOPEI

(I/ICTI/IHHI)IG, JUCIICPCHBIC CI/ICT@MBI), KpuCTalJIOTnapaThI, CTCIICHDb
Aaucconuanuu, SJICKTPOJINU3, KPCKHUHT, pH(bOpMHHT) ,TCOpPUHU M 3aKOHBI,
3aKOHOMCPHOCTH, MHPOBO33PCHUYCCKUEC 3HAHUA, JICKAIIUEC B OCHOBC
IIOHUMAaHUA MPUIUHHOCTH u CUCTCMHOCTH  XUMHYCCKHX HBHCHHﬁ,

COBPEMEHHBIE IIPEACTABICHHS O CTPOCHHUHM BEIIECTBA HAa AaTOMHOM,
MOJICKYJIIDHOM M HAJMOJICKYJISIDHOM  YPOBHSIX; IPEACTABICHHUS O




MEeXaHM3MaX XUMHUYECKHUX pPEaKlHid, TEePMOJAMHAMUYECKUX U KHMHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHH, TUCIIEPCHBIX
cucTtemax, (paKkToJIOTHYeCKUE CBEJICHUSI O CBOWMCTBAX, COCTAaBE, MOJYUYECHUU U
0€30MMacHOM HCITOJIb30BAHUH BAXXHEHIIINX HEOPTaHUYECKUX U OPraHUYECKUX
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 XUMHYCCKHM (HOpPMYJIaM W YpaBHCHHSIM
XUMHUYECKUX PEAaKIUi C HCHOJb30BaHHEM (PU3UYECKHX BEIUYHH (MacChl,
o0bemMa razoB, KOJIMYECTBA BEILECTBA), XapaKTEPU3YIOLIMX BELIECTBa C
KOJIMYECTBEHHOW CTOPOHBI: pacueTbl MO HAXOXKICHUI XUMHUYECKOU
dbopMysbl BEIIECTBA; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
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
MPOJYKTAa pPEaKlUH;, pacdyeThl TermiaoBoro 3ddexra peakmuii, 00BEMHBIX
OTHOILIEHUI Ta30B;

- YMETh BBISBJISATH XapaKTepHbIE MPU3HAKA M B3aUMOCBS3h HM3YUYCHHBIX
MOHSATUMN, IPUMEHATh COOTBETCTBYIOIINE MOHITHUS MPU ONMUCAHUU CTPOEHUS
U CBOMCTB HEOPTraHWYECKUX M OPTraHUYECKUX BEIIECTB M WX IMPEBPAIICHHII;
BBISBJISITH ~ B3aMMOCBS3b ~ XUMHYECKMX  3HaHMM C  TOHATHSIMH U
MPEACTABICHUSAMHU JPYTUX MPEIMETOB Il 60ee 0CO3HAHHOTO TOHUMAaHUs U
OOBSCHEHUS! CYIIHOCTH MAaTepUaIbHOTO €IWHCTBA MHpPA; HCIIOJIb30BATh
CHCTEMHBIE XUMHUYECKHE 3HaHUs i1 OOBSACHEHHS] W TPOTHO3WPOBAHUS
SIBJICHUH, IMEIOLIUX €CTECTBEHHOHAYYHYIO IPUPOAY;

- yMEeTh WCHOJIb30BaTh HAWNMEHOBAHUS XMMHYECKHUX  COCAMHEHUI
MEXIYHAPOAHOTO COI03a TEOPETUYECKOW W NPHUKIAAHOM XUMHUU U
TPUBHAJIbHBIE HA3BaHUs BEIIECTB, OTHOCAIIMXCS K HW3YYCHHBIM Kjaccam
OPraHUYECKUX U HEOPraHMYECKUX COEIUHEHUN; UCIOJIb30BATh XUMHUYECKYIO
CHMBOJIUKY i1 COCTaBJCHUS (OPMYT HEOPTaHMYECKHX  BEIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX )
dbopMyn OpraHMYECKHX BEIIECTB; COCTaBISATh YPAaBHEHUS XUMHUYECKHX
peakuuii U pacKpbIBaTh UX CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil MOCPEeACTBOM COCTABJICHUS 3JEKTPOHHOro OajaHca 3TUX peakiuii;
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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 XMMHUYECKUE CBOWCTBA BEIECTB
COOTBETCTBYIOLMMH SKCIEPUMEHTAMU U 3aIHCSIMU YPABHEHUN XUMHUYECKUX
peaKuuii;

- YMeTh KJacCU(pULUPOBaTh HEOPraHMUYECKUE U OpraHUYECKHE BEIECTBa U
XMMHUYECKHE PEaKIUH, CAaMOCTOATEIBHO BBHIOMPATh OCHOBAHHS U KPHUTEPHUU
JUId KJaccU(UKALUU U3y4aeMbIX XUMHUYECKHUX OOBEKTOB; XapaKTepU30BaTh
COCTaB U BayKHEHIINE CBOICTBA BEILIECTB, IPUHAJUICKAIINX K ONPEIEIIEHHBIM
KJIaccaM M rpyIIaM COeIMHEHUH (IIPOCThIe BEIECTBA, OKCU/IbI, THAPOKCHIBI,
COJIM, YTJIEBOJAOPOJBI, MPOCThIE 3QUPHI, CHUPTHL, (EHOJBI, AalbIACTHIIBL,
KETOHBI, KApOOHOBBIE KUCIIOTHI, CIIOKHBIE 3(DUPBI, )KUPBI, YTIIEBOIbI, AMUHBI,
AMHHOKHCIIOTBI, OCIIKH); IPUMEHSTh 3HAHUS O COCTABE M CBOMCTBAX BEILECTB
Ui HKCIEPUMEHTAIBHOM IPOBEPKU TUIIOTE3 OTHOCHUTEIILHO
3aKOHOMEPHOCTEM NPOTEKAaHUS XUMHUYECKHX peakUUid U MPOrHO3UPOBAHUS
BO3MO>KHOCTEM UX OCYILECTBIICHMUS;

- YMETh MOATBEP’KIaTh Ha KOHKPETHBIX MPUMEpaxX XapakTep 3aBUCUMOCTU
PEAKIIMOHHOM CIOCOOHOCTH OpPraHMYECKHX COEIMHEHMH OT KpPaTHOCTH H
TUMNa KOBaJIeHTHOU cBs3M ("c" u "), B3aMMHOTO BJIMSIHUS aTOMOB M TPYII
aTOMOB B MOJIEKYyJIaX; a TakXe OT OCOOEHHOCTEH pean3allui pPazIu4YHbIX
MEXAHU3MOB IPOTEKaHMsI pEaKLUii;

- YMETh XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB (B OCHOBHOM U
BO30Y)XJIEHHOM COCTOSIHUM) M HOHOB XMMHYECKHUX O3jeMeHToB 1 - 4
nepuonoB Ilepuognueckoit cuctemsl .M. MeHneneeBa M MX BaJ€HTHBIE
BO3MOXKHOCTH, HCIOJB3ys monstus "s", "p", "d-anexrponHble” opOuTany,
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 HAYKW M OOLIECTBEHHON NPaKTHKH,
OCHOBAHHOTO HAa  JUajore KYJIbTYD,

- yMeThb IUIAHUPOBATb M  BBINOJHATH XUMHUYECKHM  OKCIEPUMEHT
(mpeBpailleHusi 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, TPOBOJAWTH PEAKIMM MOHHOTO 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
ACATCIIbBHOCTH, TOTOBHOCTHb OCYHICCTBIIATH
IIPOCKTHYIO n HCCIICA0BATCIIbCKYIO

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

B) pabora ¢ ungopmanmei:

- BJIQJICTh HaBBIKAMU MOJYYCHUS WHPOPMAIHA
u3 HUCTOYHUKOB pa3HbIX TUIIOB,
CaMOCTOSITEIbHO ~ OCYIIECTBIISITh  IOMCK,
aHaJIN3, CUCTEMAaTU3alMI0 U HHTEPIpeTalnio
nH(pOpMaLUK PA3NUYHBIX BUAOB U  (GopM
MIPEJCTABICHMUS;

- cO3/1aBaTh TEKCThl B pa3IUYHbIX (popMaTax c
y4eTOM Ha3HauyeHus MH(POpMalMU U IeJIeBOU
ayJIuTOpPUH, BBIOMpas ONTUMAIBHYIO (opmy
MIPEJICTABJICHUS U BU3YyaTH3aIIH;

- OLEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH
uHpOpMalUY, €€ COOTBETCTBUE MPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HUCIIOJIb30BaTh CPEICTBA MH(POPMALMOHHBIX
M KOMMYHHKAIIHOHHBIX  TEXHOJOTHHA B
pElIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX
U OpPraHU3allMOHHBIX 3a/ay C COOJIIO/IEHHEM
TpeOoBaHUI SPrOHOMUKH, TEXHUKHU
0e30macHOCTH, TUTHEHB],
pecypcocOepexeHusi, MPaBOBBIX M ITUYECKUX
HOPM, HOpM HH(GOPMAITMOHHON O€30MTaCHOCTH;

OTIpEIeIIATh CPely BOJIHBIX PACTBOPOB, KAUeCTBEHHbIE peaklUu Ha Cyab(art-,
KapOoHaT- ®  XJIOPHI-aHWOHBI, Ha KAaTHOH AaMMOHUS;  pelaTh
AKCIIEpUMEHTANIbHBIE 3ajaud mo Temam "Metamel" u "Hemeramiel") B
COOTBETCTBUU C TIPaBUJIAMHU TEXHUKH O€30MacCHOCTH TpHU OOpaIleHuH ¢
BEIIECTBAMH U JIaOOPaTOPHBIM O0OPYIOBAaHUEM; MPEACTABISATh PE3YNIbTATHI
XUMHYECKOTO IKCIIEPUMEHTa B (hopMe 3allMCH YPaBHEHUH COOTBETCTBYIONIUX
peaxkuuii 1 GOopMyIUPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

- yYMETh aHAJIM3UPOBATH XHMHUYECKYI0 HH(POPMAIMIO, IOIYyIaeMyl0 U3
pPa3HBIX MCTOYHUKOB (CPEICTB MacCOBOWM WHQopManuu, ceTh MHTEepHET u
Apyrue);

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

- YMETh MPOBOJUTH PACUYCTHl 1O XHUMHYECKUM (HOpMyJIaM W ypaBHEHUSIM
XUMUYECKUX  pEaKIUi ¢  HCIOJIb30BaHUEM  (PU3WYECKHX  BEIMYHH,

XapaKTEPU3YIOIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOopManbHbIE YCIIOBHs) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTCMHBIC XWUMHWYCCKUC 3HAHUA IOJId TPUHATUA pCHIeHI/Iﬁ B KOHKPCTHBIX
YKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

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

HUCCjaIca0BaHusl, npeaoCTaBIATh B pa3anH0171 (I)OpMC PE3YIbTAaThI
OKCIICPUMCHTA, aHAJIU3UPOBATh U OICHUBATDh NX NOCTOBCPHOCTD,
- YMCTb OCYHICCTBJIATH I_[CJICHaHpaBJ'ICHHHﬁ IIOHUCK XUMHUYECKOH

nH(pOpMallMd B pa3IMYHBIX HCTOYHUKAX (HayyHas U YydyeOHO-Hay4yHas
JIuTepaTypa, CpelcTBa MaccoBOM MH(oOpMAIUH, ceTh VIHTepHET u Apyrue),
KPUTUYECKH aHAJIM3UPOBATh XMMHUYECKYIO HH(GOpMAINIO, MepepadaThiBaTh
€€ U UCIOJIb30BaTh B COOTBETCTBUH C MMOCTABICHHOW yUeOHOM 3a/1aueii;

- BJIAIETh CHCTEMOM 3HAHUW O METOJIaX HAyYHOTO TIO3HAHUS SIBJICHUU
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- BJAQJCTh HAaBBIKAMU PACIO3HABAaHUA U | IPUPOJBI, HCIOJIB3YEMBIX B €CTECTBCHHBIX HAYKAaX U YMEHUSAMU IPUMEHATH
3amMThl  MHPOpPMALUWU, HWHQOPMALMOHHOW | 3T 3HAHHUS TPU SKCICPUMEHTAIHLHOM HCCIIEIOBAaHUM BEIIECTB U JUIA
0€30I1aCHOCTH JIMYHOCTH; OOBSICHEHUS XMMHUYECKMX SIBJICHHUH, HUMEIOIUX MECTO B IPUPOAE
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;
OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO, | - YMEThb IUIAHUPOBAaTb M  BBIIOJIHATHD XUMHYECKMM  DKCIEPUMEHT
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 | KpaxMmall, YKCYCHYIO KHUCIIOTY; JCHaTypanus O€JIKOB NpHU HarpeBaHHH,
KOJUIEKTHUBE U COLIMAJIbHOM JESITEIbHOCTH; I[BETHbIE peakUuu OeJKOB; TNPOBOJAUTH pEaKIUH HOHHOro oOMeHa,
KOMaHie Osaanenue YHUBEPCAJLHBIMH | OTIPEACTIATH CPely BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMK Ha Cynbdar-,

KOMMYHUKATHBHBIMH 1CHICTBUAMM:

0) coBMecTHasi 1eATeJIbHOCTD:

- NIOHUMAaTh U MCIOJb30BaTh NPEUMYIIECTBA
KOMaHJHOU ¥ UHJIMBUyaJIbHOU paboThI;

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

- KOOPJIMHHUPOBATh U BBHINOJHATH 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 TEXHUKH O€30IaCHOCTH IpHU OOpalleHUuu 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 M MPOBOJUTH  XUMHYECKHH
OKCIIEPUMEHT (MIOJlyYeHHEe ¥ HW3y4eHHE CBOWCTB HEOPraHWYECKHX U
OpPraHMYECKUX BEIECTB, KAUECTBEHHBIE PEaKIIUH YTIEBOJOPOIOB PA3INYHbIX
KJIACCOB U  KHCIOPOJCOAEPXKAIIMX OPraHMYECKHX BELIECTB, pELICHUE
HKCHEPUMEHTAIbHBIX 33/a4 [0 paclo3HaBaHUIO HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB) ¢ COOIIOEHUEM MpaBui 0€30MacCHOr0 OOpaIIeHHUs C
BEIIeCTBAaMM U Ja0OpaTOpHBIM OOOpYyAOBaHUEM, (OPMYJIHMPOBATH LEIU
UCCIIEIOBAHMsI, TPENOCTaBIATh B  pPA3NIUYHOW  (opMe  pe3ylbTaThl
HKCIEPUMEHTA, AaHATU3UPOBATH M OLIEHUBATh UX JIOCTOBEPHOCTH;
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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 9KOJIOTMYECKOM
KyJIbTYpHl, IMOHWMaHHE BIMUSHUS COLMAIBHO-
HSKOHOMHYECKHX TPOLECCOB HA  COCTOSHHE
NPUPOAHON M COLMAILHOW Cpeabl, OCO3HAHHE
r7100aJILHOTO XapakTepa 9KOJIOTHUECKUX
npobmnem;

- IUIAaHUPOBAaHUE U OCYILIECTBIICHUE NEHCTBUH B
OKpY’KaloIllel cpelie Ha OCHOBE 3HAHMA LeJel
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 HaBBIKaMU yuebHo-

HCCIIEA0BATENIbCKOM, MPOEKTHON U COLMAIbHOU
NeSTEIHHOCTH;

- chopMupoBaTh IPEICTABICHHUS: O XHUMHYECKOM  COCTaBIISIOLIEH
CCTCCTBGHHOHaquOﬁ KapTUHbI MHpa, POJIM XMMHHU B IMO3HAHHUU SIBJICHUMN
OpUpObl, B (OPMHUPOBAHUU MBILIUIEHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOIMMOM IS PEHICHUS TPAKTHYECKIX
3ajja4 U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBbIO U
MIPUPOAHON CpelE;

- yMeTb cOOII0/IaTh MpaBUJIa SKOJOTHMUECKH 11eJIeCO00pa3HOro MOBEICHUS B
OBITY M TPYAOBOW JEATETHLHOCTH B IEISIX COXPAHEHHS CBOETO 3/J0POBBS U
OKpY’Karolled MPUPOAHOM Cpelbl; YUUTHIBaTh ONACHOCTh BO3JEHCTBUSA Ha
JKMBBIC OpraHU3Mbl OIPCACIICHHBIX BCIICCTB, IMOHUMAA CMBICI IMOKA3aTCIIA
npeaenbHON JOMYCTUMOIN KOHIEHTPALUH;

- YMCTb MPOrHO3WpOBATH, AHAJIM3HUPOBATHL U OLCHUBATHL C HOSI/IIII/II\/'I
HKOJIOTUYECKOM 0€30MacHOCTH MOCIEACTBHSI OBITOBON M MPOM3BOJCTBEHHOM
JeSTEIbHOCTH  4YeJIOBeKa, CBSI3aHHOM ¢  1mepepabOTKOW  BEIIECTB;
UCIIOJIb30BaTh IOJTYYECHHbIE 3HAHMS Ul NPUHATUS TPAaMOTHBIX PELICHUN
po0JieM B CUTYAITUSIX, CBI3aHHBIX C XUMHEH;

- YMETb OCO3HaBaTh OINACHOCTb BO3JCHUCTBHS HA JKUBBIE OPraHU3MBI
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  COJEPXAHHUE  OBIIEOBPA3OBATEJILHOM
TACHATITAHBI

2.1. O6beM yueOHOM TMCUMILIHHBI M BUIbI YUeOHOH padoThl

Ta6muma 2 — O6beM 1 BUIIBI paboT 10 00111e00pa30BaTEIIbHON TUCITUTIIIMHE

Bua yueOHoii padoThl O0bem B yacax

OBBEM OBPA30BATEJILHON NPOIr'PAMMBI JTUCITATLIIMHBI: 76

- TeOpeTHYecKoe o0yyeHmne 38

B T.4. IPO(ECCHOHATHLHO-OPUEHTUPOBAHHOE CO/IepKaHue (TIpaKTHUECKast -
MOATOTOBKA)

- MPaKTHYeCKHe 3aHATHSA 38

B T.4.

poecCHOHANLHO-OPUEHTUPOBAHHOE Co/iepKaHKe (IPaKTHUECKas MOATOTOBKA) -

¢ epeHITMPOBAHHBINA 3a4eT 2

- IPOMEKYTOYHAA aTTECTALIUS -

B TOM YHCJIC:

KOHCYJIbTAalluH -

J3K3aMCH -

au¢pdepeHMpPoOBaHHBIN 3a4eT




2.2 TemaTu4yecKMid IVIAH U COAEPKAHME JUCHUILITHHBI
Tabmuna 3 — TemMaTHueCcKUH I1aH JUCIATLIAHEL

KosinyecTBO ayAMTOPHBIX YaCOB
BCero B T.4. B
HaumeHoBaHue pa3jiejioB U TeM popme TeopeTH4. nparT

NPaKTHYECK | 00yueHHe I

NOArOTOBKH AT
Pa3zen 1. OcHOBBI CTPOEHMsI BellleCTBA 8 - 4 4
Tema 1.1. CTpoeHue aTOMOB XUMHUYECKUX IEMEHTOB M IPUPOAA XUMUUECKOHN CBSI3H 4 - 2 2
Tema 1.2. [lepuoguyeckuii 3akoH u Tadauna /.M. Menneneera 4 - 2 2
Pa3nes 2. Xumnueckue peakiuu 10 - 4 6
Tema 2.1. Tunbl XUMHUYECKUX PEAKITAN 6 - 2 4
Tema 2.2. DICKTPOIUTHYECKAS TUCCOIUAIINS U HOHHBIN OOMEH 4 - 2 2
Pa3nes 3. CTpoeHue U CBOIiCTBA HEOPraHNYeCKHX BellecTB 14 - 8 6
Tema 3.1. Kinaccudukanysi, HOMEHKJIaTypa U CTPOEHHE HEOPraHMYECKUX BEILECTB 4 - 2 2
Tema 3.2. DU3UKO-XMMHUYECKHE CBOWCTBA HEOPTAHUIECKHUX BEIECTB 8 - 6 2
Tema 3.3. nenTudukanys HeOpraHMuECKUX BEIIECTB 2 - - 2
Pa3nen 4. CTpoeHne U CBOICTBA OPraHUYeCKUX BeleCTB 26 - 14 12
Tema 4.1. Knaccuduxanus, cTpoeHre 1 HOMEHKJIaTypa OpraHU4eCKUX BEUIECTB 8 - 4 4
Tema 4.2. CBolicTBa OPraHMYECKUX COCIUHEHUN 12 - 6 6
Tema 4.3. Vnentudukanys opraHM4ecKix BELIECTB, UX 3HAUEHUE U IPUMEHEHHE B 6 - 4 2
OBITOBOM 1 POM3BOJICTBEHHOM JIESITEIbHOCTH YEJIOBEKA
Pa3zpnen 5. Kunernueckue 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NIPOTEKAHMUS 8 - 4 4
XHMHUYECKHX peakumi
Tema 5.1. CKOpOCTh XMMHUECKUX peaKIMil. XMMUYECKOE PABHOBECUE 8 - 4 4
Pa3nen 6. PacTBopsl 4 - 2 2
Tema 6.1. [TonsiTie o pacTBopax 2 - 2 -
Tema 6.2. ccreioBaHre CBOMCTB paCTBOPOB 2 - - 2
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKAa 6 - 2 2
OPraHMYeCKHX BellecTB
Tema 7.1. Xumus B ObITY M IPOU3BOACTBEHHOM JIEATEIILHOCTH YEJIOBEKA 6 - 2 2
JuddepenunpoBanHblii 3a4eT 2 - - 2
BCEI'O 76 - 38 38
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Tabmumna 4 — ConeprkaHue TUCITUIUTMHBI
HaumenoBanue Coaep:xanue yueOHOro MaTepuasa (0CHOBHOe U NPodecCHOHAIBHO- Oo0bem ®opmupyemble
pPa3esIoB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJTHON 4acoB KOMIIeTCHIIUH
MOYJIb
1 2 3 4
Pa3nes 1. OcHOBBI CTpOEHHSI BellecTBa 10
Tema 1.1. Coaep:xanue y4eOHOro MaTepHuaJia 4 OK 01
Crpoenue atomoB 1. CoBpemeHHasi Mo/le/Ib CTPOCHHS aTOMA. 2
XUMHYECKHUX OnexkrpoHHas KoHurypanus aroma. Kiaccmdukanuss XUMHYECKHX DIJIEMEHTOB
3JIEMEHTOB ¥ Ipupoaa | (S-, p-, d-amemeHThbl). BaneHTHbIE 3JIeKTPOHBI. BaleHTHOCTh. DIEKTPOHHAS
XUMHUYECKOH CBA3H MIPUPO/Ia XUMUYECKON CBSI3U. DIIEKTPOOTpULIaTeNbHOCTh. KoBaseHTHas cBs3b, €€
Pa3sHOBUJHOCTM M  MEXaHHW3Mbl 00Opa3oBaHHMs (OOMEHHBII M  JOHOpHO-
akuentopHeiii). MonHas cBs3b. Mertamnyeckass cBsi3b. BonopoaHas CBS3b.
MexMoneKysipHble B3auMoJeHCTBUs. 30Tombl, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHME aToMa, THOpUAN3aIs aTOMHBIX OpOUTasIeil.
IIpakTnyeckne 3aHATHSA 2
I13 Nel. Pemienne NpakTH4YeCKUX 3aJaHHI HA COCTABJICHHE JJIEKTPOHHO- 2
rpagpudeckux ¢opmya >ieMeHTOB 1—4 1epuojoB, 3JIEKTPOHHBIX (opMyI
MOJIEKYJ U OTIPEIEIIEHNE TUIIA CBSI3U.
Pemenne 3amaHuii Ha MCHOJB30BaHUE XHWMHUYECKOW CHUMBOJIMKA W HAa3BAHWMU
COECIUHEHUI 10 HOMEHKJAType MEXKIYHAPOJHOIO COK3a TEOPETUYECKOW U
MPUKIAJIHON XUMUM U TPUBHAJIBHBIX HA3BaHUU AJI COCTaBICHHUS XHMHUYECKUX
¢dbopMys1 BYXaTOMHBIX COEIMHEHHH (OKCHIOB, CyIb(HIIOB, THAPUJIOB U T.II.) U
JPYTUX HEOPTAaHUYECKUX COEIMHEHUMN OTJEJIbHBIX KIIACCOB.
Tema 1.2. Coaepxanue yueOHOro MaTepuaa 4 OK 01
[Tepuognuecknii 3akoH | 2. Ilepuoamyeckasi cucteMa Xumuueckux djiemMeHToB .M. MeHaesieeBa. 2

u tabmauna J[. 1.
Menneneena

Ousnueckuit  cmbicn  Ilepuommyeckoro  3akonma .M.  Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH
IIPOCTBIX U CIIOJKHBIX BEIIECTB B COOTBETCTBUU C IIOJIOKECHUEM XUMUYECKOIO
anemenTa B Ilepnoanyeckoi cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAYEHUE
IIepnonnueckoro 3axkoHa JI.MI. Menneneesa. Ilpornoser /.M. Menzaeneesa.
OTKpbITHE HOBBIX XUMHUYECKHUX JIEMEHTOB.
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IIpakTHYecKkue 3aHATHA

113 Ne2. Pemenne npakTuKO-OPUEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHU I

HAa  XapaKTepU3alUI0  XHMHYECKUX  JJIEMEHTOB  «METaJUIMYecKue  /
HEMETAJJTNYECKHE CBOMCTBAY, ANEKTPOOTPUIATEILHOCTh U CPOJCTBO K AJIEKTPOHY
XUMHUYCCKUX DJJICMCHTOB B COOTBCTCTBHUC C HX OJBJICKTPOHHBIM CTPOCHHCM U
MOJIO)KEHHEM B  IEPUOJMYECKOM CHUCTeMe XHMHYecKux osiementoB J[.W.
MenneneeBa». PemeHue pacdyeTHbIX 3aJad Ha HAXO0XKICHUE OTHOCHUTEIIbHOMN
MOJIEKYJISIpHOI Macchl. OrpeneneHrne MacCOBOM JOMU XMMHUYECKHX 3JIEMEHTOB B
CJI0KHOM BeniecTBe. COCTaB, CTPOEHUE MOJIEKYIL.

Pa3znen 2. XumMuyeckue peakumu

10

Tema 2.1.
TuIel XUMHUYECKUX
peaxkuun

Coaep:xxanue y4eOHOro MaTepHuaJia

3. Knaccudpuxauuss ®W TUOBl XHMMHYECKMX peakUuii ¢ ydyacTuem
HEOPraHMYeCKHX BelleCTB.

KonuuectBeHHble OTHOWIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XMMHUU M PacyeThl IO YPABHEHUSAM XUMMUYECKMX peakiuil. Monib Kak eIuHHLa
KoJIn4yecTBa BelecTBa. MossipHas Macca. 3aKOHBI COXPAHEHUSI MAaCChl U DHEPIUM.
3akoH ABorajpo. MomspHslil 00beM ra3zoB. OTHOCUTENbHAS INIOTHOCTD I'a30B.
Peakuuu komIuiekcooOpa3oBaHUS C ydacTUEM HEOPraHWYeCKHMX BeUIecTB (Ha
IIpUMeEpPE THAPOKCOKOMIUIEKCOB IMHKA U QJIFOMUHHS).

HpaKaneCKne 3aHATHUSA

I3 Ne3. CocraBieHue ypaBHeHHMH peaKnHMii COCJUHEHHUs], PAa3JIOKEHM,
3aMelleHHs1, 00MeHa.

VYpaBHeHUs peakiii ropeHHs, MOHHOIO OOMEHa, OKHMCJIEHHS-BOCCTAHOBJIECHHUS.
Pacyer KONMYECTBEHHBIX XapaKTEPUCTHK HCXOAHBIX BEIIECTB U MPOAYKTOB
peakuuu. PacdeT KONMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa PEaKIMH
COCIMHEHMS, €CITU OJTHO M3 BEIIECTB JIaHO B M30BITKE W/WIIN COJIEPKUT MPUMECH.
Pacuer maccoBoii nian 0ObeMHOHN J0JIM BBIXOJA MPOAYKTA PEAKLIUU COCAMHEHUS
OT TEOpPETHUYECKH BO3MOXHOTro. Pacuer oObeMHBIX OTHOIIEHHH razoB. Pacuer
Macchl (00BbEM, KOJMYECTBO BEIIECTBA) MPOAYKTAa pEaKLUH, €CIM OJHO U3
BEIIECTB [JIaHO B BHUAE pacTBOpa C OINPEIEICHHOM MacCOBOM JOJer
PacTBOPEHHOI'O BELIECTBA.

113 Ne4. Pemienne ypaBHeHUi OKMCJIEHUSI-BOCCTAHOBJICHUS.

Crenenb okucienuss. OKUCIUTENb U BOCCTAHOBUTENb. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE DPEAKUIUM B IPUPOJE, INPOU3BOJCTBEHHBIX IIpolleccax M
KU3HEEATEIIbBHOCTH OPraHu3MOB. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIN

OK 01
OK 02
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IIOTCHI Al CpCabl. CocrapieHue n YpaBHHUBAHUC OKHCIIUTCIBHO-
BOCCTAaHOBUTCIIBHBIX pCaKHI/Iﬁ MCTOAOM JJICKTPOHHOI'O Oanmanca. TumuuHbie
HCOPraHNYCCKUC OKHUCIUTCIM W BOCCTAHOBUTCIIU. 3JI€KTpO.HI/I3 PacTBOpPOB U
PacIilyiaBOB COJICH.

Tema 2.2.
DIIEKTPOIUTHYECKAS
JMCCOIMAIINSA ¥ MOHHBIN
obMeH

Conep:xanue yueOHOro MaTepuaJia

4. Teopusi dJIEKTPOJUTHYECKOH Jucconnanuu. Peaknuu noHHOTro o0MeHa.
CocraBieHne peakuuid MOHHOTO OOMEHA IyTEM COCTABIICHUS HMX MOJHBIX H
COKpAIICHHBIX HOHHBIX YypaBHeHHH. ['maponus coseil. 3HaueHuwe ruaponusza B
Ouosiornyeckux  OOMEHHBIX  mporeccax. IIpuMeHeHwe  rugponmsza B
MIPOMBIIIIJICHHOCTH.

HpaKanecmle 3aHATHUSA

I13 NeS. Pemenue 3a1a4 Ha cocTaBjieHHe peaKIUil HOHHOTO 0OMeHa

MyTeM COCTaBJCHMsSI UX MOJHBIX U COKPAIllEHHBIX MOHHBIX ypaBHeHUU. PemieHue
3a/la4 Ha COCTaBJICEHWE MOJEKYJSIPHBIX W HOHHBIX YPaBHEHHUW THIPOJIU3a,
oTpesieNieHUe CTENEHU THIPOIH3a.

OK 01

Pa3nes 3. CTpoeHue u cBOiicTBA HEOPraHUYeCKUX BellecTB

14

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa u
CTpOCHHE
HEOPraHUYECKUX
BCIIICCTB

Coaep:xanue y4eOHOro MaTepuaJia

5. Kuaaccudukanusi, HOMEHK/IATYPa U CTPOeHHE HEOPIaHUYEeCKUX BellleCTB
[Ipenmer HeopraHnMdeckoM XUMHH. B3anMMOCBSI3b HEOPraHUYECKUX BEIIECTB.
Knaccudukanus HeopraHuueckux BemiecTB. IIpocTele W CIIOXKHBIE BelIECTBA.
OCHOBHBIE KJIacChl CJIOXHBIX BEHIECTB (OKCUIbI, THMIPOKCHUJIbI, KUCIOTHI, COJIH).
HomeHkiiatypa u Ha3BaHWE HEOPraHUYECKUX BELIECTB UCXOAA U3 UX XUMHUYECKOU
(GopMyNbl WJIM COCTaBJICHHE XUMHUYECKOW (OpMyNnbl HCXOAs W3 Ha3BaHUs
BEILECTBA 10 MEXAYHAPOAHOU UIIU TPUBUAIIBHOW HOMEHKIIATYPE.
MexMonekynsspHble  B3aumojencTBus.  Kpucrammormapartsl.  ArperaTHele
COCTOSIHMSL  BemlecTBa. Kpucramiuueckue H aMopgHbIE BelecTBa. THIIBI
KPUCTANIMYECKUX PEUIeTOK (aTOMHasi, MOJIEKYJIsIpHas, UOHHAs, METalIndecKas).
3aBUCUMOCTh (U3MYECKUX CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON
pemetku. [IpruunHbl MHOrooOpa3us BEIIEeCTB.

CoBpeMeHHbIE MPENCTaBICHUS] O CTPOSHHM TBEPIBIX, KHUAKHUX U Ta3000pa3HbIX
BeniecTB. JKuakne KpucTauibl.

IIpakTHYeckue 3aHATHA

I13 Ne6. Pemienue 3agqauy Ha pacyeT MaccOBOH [10JM XMMHYECKOro 3JIeMEHTa
(coenHeHnsl) B MOJIEKyJe M AaHAJU3 CBOWCTB OCHOBHBIX KJIacCOB
HEOPraHMYeCKHX BellecTB

OK 01
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Pemenne mnpakTHUecKuMX 3aJaHMi MO  KiIaccH(UKAlMH, HOMEHKIAType |
XMMHYECKHUM  (OpMyJlaM HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX  KJIAcCOB
(Ha3pIBaTh W COCTaBIATH (OPMYJbl XHMHYECKHX BEIIECTB, ONPEACIATH
OpUHAUIKHOCT, K Kkiaccy). Ilomck  wmHpopmMammm 1o Ha3BaHHAM,
UACHTU(PHUKATOPAM, CTPYKTYPHBIM (hOpMYTIaM.

Tema 3.2. Copep:kaHue y4eOHOTro MaTepuaa 8 OK 01
DU3NKO-XUMUYECKUE 6. Meramabl. XUMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHUYeCKHUX 2 OK 02
CBOMCTBa BellecTB
HEOPraHUYECKUX OOmme (usnueckue ¥ XUMHUYECKHE CBOMCTBa MeTayuioB. CrocOObI MOITydeHUs.
BEIIIECTB 3HayeHUEe METAJUIOB U HEMETAJUIOB B IPUPOE U KU3HEIEATEIbHOCTH YeJI0BEKa U

opranu3moB. Koppo3us MeTayioB: BUAbl KOPPO3UHU, CIIOCOOBI 3aIUTHI METAJIOB

OT KOPPO3HUH.

7. Hemerayuibl. O0mme ¢pusuveckne H XMMHUYECKHE CBOICTBA HEMETAJLIOB. 2

Tunuunsie cBoiicTBa MetaiioB [V-VII rpynn. Knaccuduxkanus u HoMeHKIaTypa

coequHeHn HeMeTaoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE.

8. Xumwuueckue CcBOMCTBA OCHOBHbIX KNAacCOB HEOPraHUYECKUX BeLLecTs. 2

Oxcupl, TUAPOKCUABI, KUCIOTBI, COJM U Jp. 3aKOHOMEPHOCTU B HU3MEHEHUHU

CBOMCTB TIPOCTBIX BEIIECTB, BOJOPOJIHBIX COEIMHEHUH, BBICIIMX OKCHIOB U

THJIPOKCHUJIOB.

IIpakTnyeckune 3aHATHSA 2

I13 Ne7. PemieHue npakTHKO-OPUEHTHPOBAHHBIX TEOPEeTHYECKUX 3a/IaHUI HA 2

CBOIICTBA M NOJIyYeHHE HEOpPraHm4vecknx BemiecTB. COCTaBICHHE YpaBHEHHU

XUMHUYECKUX pEeaKIMi C Yy4aCcTHMEM MPOCTBIX M CIOKHBIX HEOPraHUYECKUX

BEIIECTB: OKCHUJOB METAUIOB, HEMETAJUIOB M aM(pOTEpPHBIX HIIEMEHTOB;

HEOpraHWYECKUX  KHUCJIOT, OCHOBAaHMH U  aM(OTEpHBIX  THUIPOKCHUIOB,

HEOPraHMYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOICTBA.
Tema 3.3. Coaeprxanue yueOHOro MaTepuaia 2 OK 01
[TponsBoacTBO IIpakTHyeckue 3aHATHS 2 OK 02
HCOPraHM9CCKUX I3 Ne8. Pemenue npakTHKO-OPUHEHTHMPOBAHHBIX 3aJaHUl 0 PoOJIH 2 OK 04
BEIIECTB. 3HAYCHHEC U HEOPraHUYeCKOW XMMHH B PA3BUTHU MeANIHHBI
IIpUMEHEHUE B OBITY U Ha
IIPOU3BOJICTBE
Pa3nes 4. CTpoeHue H CBOICTBA OPraHNYeCKUX BelleCTB 26
Tema 4.1. Conep:kanue y4eOHOIo MaTepuaa 8 OK 01
Knaccugukanus, 9. B3auMocBf3b HEOPraHUYECKHX H OPraHUYEeCKHX BellecTB. 2
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CTpOCHUE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

[Ipenmer opraHnuecKON XUMHUHU. XUMHUYECKOE CTPOEHUE KaK NOPSIAOK COEAUHEHHUS
aTOMOB B MOJIEKYJIE COTJIACHO MX BaJ€HTHOCTU. OCHOBHBIEC IIOJIOKECHMS TEOPUU
XUMHUYECKOTO  CTPOEHUs OpraHuueckux coeauHeHuit A.M. bByrneposa.
VYriepoaHslii CKeNeT OPraHUYeCKON MOJIEKYJbl. MOJEKYIspHbIE U CTPYKTYpHBIE
(pa3BepHyTHIE, COKPAIICHHBIE) XUMHUECKUE (POPMYIIBL.

10. 3aBucHMOCTDH CBOWCTB BelIeCTB OT XMMHY€CKOI0 CTPOEHHS MOJIEKY.JI.
N3omepust u u3oMepsl (CTPYKTypHas, reomMeTrpudeckas (LUC-TpaHC-U30Mepus).
Kpatnocts xumuueckoii cBsizu. [lonstue o pynkimonanbHou rpymre. [IpuHIUIbL
KJaccu()UKAUU OpPraHUMYEeCKHX COeAMHEHHH. MexayHapoaHas HOMEHKIATypa M
MIPUHIIMITBI HOMEHKJIATYpPhl OPTaHUUECKUX COCAMHEHMIH.

HpaKanecmle 3aHATHUSA

113 Ne9. HomeHK1aTYypa OpraHu4ecKuX COeIUHEHN OTAeJIbHBIX KJIACCOB
(HaCI)IHICHHBIe, HCHACBIIICHHBIC U apOMaTquCKHG yFJIeBOI[OpOIII)I, CHI/IpTBI,
(heHOIBI, ambJeruabl, KETOHBI, KapOOHOBbIC KHCIOTHI U 1p.) CocraBieHue
MIOJIHBIX M COKPAIIEHHBIX CTPYKTYpHBIX (OpMYyJl OpPraHMYECKHUX BEIIECTB
OTJENbHBIX  KIJIACCOB, HCIIONB3YS WX Ha3BaHHUS [0 CHUCTEMaTHYECKOMN
HOMEHKJIATypE.

I13 Nel0. Pacuers! nmpocreiimeii ¢popmMy/ibl OpraHn4ecKol MOJIEKYJIbl, HCXOAA
U3 3JIEMEHTHOI'0 COCTAaBa

Tema 4.2.
CBoiicTBa OpraHUYECKUX
COeTMHEHNN

ConepxaHue y4eGHOro MaTepuaJjia

12

11. ®u3uko-xUMHYECKHE CBOHCTBA OPraHMYecKHX COeIMHEHUI 0TIeJIbHbIX
KJIACCOB.

0COOEHHOCTH KJIacCHU(PUKAITUU u HOMEHKJIaTypbl BHYTpHU KJlacca;
TOMOJIOTHUYECKUH psif U obmias dopmyna; uzoMepus; (GU3UYECKHE CBOMCTBA;
XUMHYECKHE CBOICTBA; CIIOCOOBI MOTYYECHHUS.

12. TlpeneabHble, HenpeaedbHbIE, APOMATHYECKHE YTJIEBOTOPO/BI.
I'openne meTaHa Kak OAMH M3 OCHOBHBIX HCTOYHHUKOB TEILIA B IIPOMBIIIIEHHOCTH
n OpiTy. CBOICTBa NPUPOIHBIX YIJIEBOJOPOJIOB, HAXO0XKJIECHHWE B MPUPOAE H
IIPUMEHEHHE AIKAHOB;

['openne anernneHa kak ICTOYHHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHU JUISI CBAPKU
U PE3KU METAJLIOB;

13. Kucaopoacoaep:xaimue coequHeHHs. A30TcoaepKalue coeInHEeHs

(ciupThI U (heHOITBI, KAPOOHOBBIE KHCIOTHI M 3(PUPHI, AbIETH/IBI U KETOHBI, KHUPHI,
yrieBojibl). [lpakTrdeckoe NpUMEHEHHWE STWJICHTIIMKOJIS, TIHIEpUHa, (PeHoma.
[Tpumenenne Gopmanpaeruaa, aneTalbIernia, YKCYCHOW KHCIOTHL. Mblia Kak

OK 01
OK 02
OK 04
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CONM BBHICHIMX KapOOHOBBIX KHUCIOT. Moromme CBONCTBA MbUIa. AMHHBI H
AMUHOKHCIIOTBI, OEJIKH.

HpaRTn'{ecmle 3aHATHUSA

I13 Nell. CocraBiieHue peakuuii NPpUCOeMHEHUsSI U OKHUCJIECHHS HA NpuMepe
3THJeHa. PeleHne pacyeTHbBIX 3a/lad C UCIOJIB30BAaHUEM IUIOTHOCTU Ta3o0B IIO

BOZIOPOJY U BO3IYXY.

113 Nel12. I[IpoBenenue XMuMHYECKHX PeaKIUii ¢ AHWIMHOM U TJIMIIMHOM
JlaboparopHast pabora «OOpazoBanue coyiell aHWIMHA. bpoMUpOBaHHWE aHUIUHA.
O6pazoBanue coneil riaunuHa. [lomydyeHue MEeTHOW COJIM TJIMIMHAY. Pemenue
IKCIIEPUMEHTAIBHBIX 3a/1a4.

II3 Nel3. PemieHue pacuyeTHbIX 3224 0 YPABHECHHUSIM PeaKkUMid ¢ ydacTHeM
OpPraHuYecKHX BellecTB.

Pemenne 1memnoyek MpeBpalleHH Ha TEHETUYECKYI0 CBSI3b MEXIy KJaccamu
OpraHu4eCKux COGI[I/IHGHI/Ifl C COCTaBJICHUEM Ha3BaHUU OpTraHU4YCCKUX
COCUHEHUI MO TPUBHAIBHON WM  MEXAYHapOAHOW CHCTEMaTH4YeCKOU
HOMEHKJIATYype.

Tema 4.3.
Oprannueckue BenecTna
B KU3HEACSITEIbHOCTH
YeJI0BeKa.
IIpousBoacTBO U
pUMEHEHNE
OpPraHMYECKUX BEILECTB
B IIPOMBIIITIEHHOCTH

Coaep:xanue yueOHOro MaTepuaJia

14. Buoopranuveckue coeIMHEHMS.

[Ipumenenne u Ouojoruyeckas posib yriaeBoJoB. OKHCIEHHE YTJIEBOIOB —
HCTOYHUK SHEPTUU JKUBBIX OpraHu3MoB. OO0JacTH NPUMEHEHUS aMUHOKHUCIOT.
IIpeBpamienust OenkoB MUIIKM B opraHusMe. buonornueckue (QyHKIUM OEJKOB.
buonoruueckue ¢yHkuuu >xupoB. Poib OpraHuyeckol XUMHM B pPELIEHUU
npobieM nuieBoil 6e3onacHocTH. Hyk/IeMHOBBIE KUCIIOTHI: COCTaB U CTPOEHHE.
Crpoenune nykieorunoB. CocraB HykinenHoBbix kucior (JHK, PHK). Ponb
HYKJIEMHOBBIX KHCJIOT B KU3HEAESITEIbHOCTH OPIraHU3MOB

15. Poab opraHuyeckoifi XMMHM B peEIICHUMM TNpoOJIeM >HEPreTHYecKon
0€30MacHOCTH, B PAa3BUTHUM MEAMIIMHBI, CO3/laHUU HOBBIX MaTEpHUajOB, HOBBIX
UCTOYHHUKOB SHEPruM (aJlbTepHATUBHBIE HCTOYHMKM dSHepruu). OmacHOCTh
BO3JICHCTBUS HA XUBBIE OPraHU3Mbl OPTAaHUYECKUX BEILECTB OTIEIBHBIX KJIACCOB
(yrineBoaopo/bl, CIUPTHL, (PEHOJIBI, XJIOPOPTraHNYECKUE TPOU3BOHbBIE, ATIbIAETHIbI
U Jp.), CMBICI MIOKa3aTellsl NPeIeNbHO AJOMYCTUMON KOHIIEHTpaluu

IIpakTHYeckue 3aHATHA

113 Nel14. UnenTupukanusi OpraHu4ecKUX coeANHEHUH 0TAebHBIX KJIaCCOB
(Ha mpuMmepe alabAETUAOB, KpaxMalla, YKCYCHOM KUCIIOTBI) C UCHOJIb30BAaHUEM HX
(U3UKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KAUECTBEHHBIX peakIuil.

OK 01
OK 02
OK 04
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Pemenne npakTUKO-OPUCHTHPOBAHHBIX 33JIaHUN TIO COCTABICHUIO XHUMHUYECKUX
pEaKIMii, OTPAXKAIOIIUX XUMUYECCKYI0 aKTHBHOCTh OPTaHWYECKHX COCJAWHEHHH B
Pa3IUYHBIX Cpeliax

(TpupOAHBIX, OUOTOTHYECKUX, TEXHOTCHHBIX )

Pa3znen 5. Kunernueckue n TEPMOANHAMNYECCKUEC 3AaKOHOMEPHOCTH NMPOTEKAHUA XUHMHYECCKUX peaRum‘/i

Tema 5.1. CkopocTb

XUMHYECKUX PEAKIUM.

XUMHYECKOE
paBHOBecCHE

Conep:kanue y4eOHOIro MaTepuaa

16. Xumuueckue peakuuu. Kiaccupukanusi XuMHUYeCKNX peakiuii:
CKopoCcTh peakluH, €€ 3aBUCUMOCTb OT pa3IM4YHBIX (aKTOPOB: MPUPOJBI
pearupyromux BeIeCTB, KOHICHTPALMKY PEarupyolUX BEIIECTB, TEMIIEPATyphl U
IUIOINAZM  PEAaKLUUOHHOW TIOBEPXHOCTH. TeruioBble APPEKTbl XUMHUYECKUX
peaKkiuii. JK30- U SHIOTEPMUYECKHE, PEAKLIUU.

17. O6paTumocTh peakumnii. XuMHYeCKOe PABHOBECHE U €T0 CMEIICHHE IOJ]
JeCTBHEM pPa3NUYHBIX (PAKTOPOB (KOHIEHTpAIUS PEareHTOB WM IMPOIYKTOB
peakuuu, JaBiCHUE, TeMIeparypa) JUisl CO3JaHUsS ONTUMAIbHBIX YCIIOBUM
poTeKkaHus Xxumudeckux nporeccon. [lpunnun Jle-1llarenne

HpaRanecmle 3aHATHUSA

I13 Nel5. Onpenesienne 3aBHCUMOCTH CKOPOCTH PeaKIMU OT KOHLEHTPALMHU
pearupylommx Beuecrs

HccnenoBanne  3aBUCUMOCTH ~ CKOPOCTHM — PEAKIMM  OT  KOHIIEHTPALUU.
OmnpeneneHre KOHCTAaHThl CKOPOCTH PEAKIIMU IpaprUECKUM METOIOM.

13 Nel6. PemieHue mpakTHKO-OPMEHTHPOBAHHBIX 3aJaHUH HAa NPUMeHeHHe
npunuuna Je-llarenne

JUISL HAXOXKJCHUSI HaAIpaBJICHUS CMELICHUs PAaBHOBECHS XMMHMYECKOM pEaKIuu U
aHaIu3 (GaKkTOPOB, BIUSIOUIMX HA CMEIIEHHE XMMUYECKOTO paBHOBECHSI.

Bnusinue pa3nuyHbix pakTOpOB Ha U3MEHEHNE PABHOBECUSI XMMHUECKUX PEaKIIUH.
3aKkOoH JEMCTBYIONIMX MacC M KOHCTaHTAa XUMHUYECKOIO paBHOBecus. Pacuersl
PAaBHOBECHBIX KOHUEHTPALMM pPEArupyroIMX BEIIECTB U IMPOAYKTOB pEAKIUH.
Pacuets! TemioBoro 3¢ dexra peakuuu.

OK 01
OK 02

Pa3znen 6. PacTBopsl

Tema 6.1.
[TonsiTrie 0 pacTBOpax

Conep:kanue y4eOHOIro MaTepuaa

18. PacrBopenne kak ¢usnko-xummudeckuii npouecc. PactBopbl. CriocoObl
IIPUTOTOBIIEHUST PacTBOPOB. PactBopumocTs. MaccoBasgs 1018 pacTBOPEHHOTO
BCIICCTBA. CMBICH TIOKa3aTens MMpeaAciibHO I[OHyCTHMOﬁ KOHICHTpalluu M Cro

HCIIOIb30BaHUE B OIIEHKE DKOJIOTHYECKOM 0C30ITaCHOCTH.

OK 01
OK 02
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[IpaBmia HKONOTMYECKH IE€TIeCOO0Opa3HOTO TIOBENEHUsT B OBITY W TPYAOBOM
NEATEIBbHOCTH B LIEJISX COXPAHEHUsl CBOErO 3J0POBbS M OKPYXArOLIEH MPUPOIHON
Cpebl; OMIACHOCTh BO3AECHCTBUS HA KUBBIE OPraHU3MBbI OIIPEICIICHHBIX BEIECTB.
PemreHne npakTUKO-OPUEHTHUPOBAHHBIX pPACUETHBIX 3aJaHUM HAa PACTBOPHI,
HCIOJIb3YEMBIC B OBITOBOM U MTPOU3BOJICTBEHHON JESITEILHOCTH YEIIOBEKA

NPOM3BOJACTBEHHOI eSiTeJIbHOCTH 4eJIOBeKa, CBSI3aHHasi ¢ mepepadoTKoil
BellecTB

Tema 6.2. Coaep:xkaHue y4eOHOro MaTepuaja 2 OK 01
Hccnenosanue cpoiicts | [IpakTHYecKkne 3aHATUS 2 OK 04
pacTBOpOB I13 Nel7. IlpuroroBiienne pactBopoB. UcciieqoBaHue JUCIEPCHBIX CHCTEM 2

[IpuroroBnenue pacTBOpOB 3aJaHHOM (MOJSPHOM) KOHIIEHTPALMH (C MPAKTHKO-

OPUEHTUPOBAHHBIMHU BOIPOCAMU ), ONIPE/IETICHNE CPE/Ibl BOAHBIX PACTBOPOB.

[IpuroToBnenne M U3y4E€HHE CBOMCTB JAMCIIEPCHBIX CHUCTEM pa3HbIX BUJOB:

CYCIIEH3MH, IMYJIbCUH, KOJUIOUIHOTO pacTBopa. CpaBHEHUE CBOWCTB UCTUHHBIX U

KOJUIOMIHBIX PAaCTBOPOB, BBISIBJIECHHE OCHOBHBIX PA3IMUUN MEXKy HUMHU.
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COleP:KaHMe (COaep/KaHNe TPUKJIAJTHOI0 MOLYJIsI)
Pa3nesn 7. Xumus B ObITY M IPOM3BOCTBEHHOM 1eATEJILHOCTH YeJI0BeKa 6 OK 01
Tema 7.1. Coaep:xanue y4e0HOro MaTepuaa OK 02
Xumus B ObITy U . 19. O0napy:keHHe HEOPraHUYECKHX KATHOHOB W AHHOHOB, OPraHMYeCKHUX 85 8‘;
TPOU3BOSICTBCHHOM BelleCTB OTAEeIbHBIX KJIACCOB € MCMOJIb30BAHNEM Ka4eCTBEHHBIX peakuuii
ACATCIIPHOCTH HCIIOBCKA | KayecTpeHHBle XMMHUECKHE DEAKIMM, XapaKTepHbIE Ul  OOHAPYKEHHS

HEOpPraHMYECKUX BEIIEeCTB (KaTMOHOB M aHUOHOB). CocTaBieHHE YypaBHEHUN

peakiuii oOHapyXeHus: KaTuoHOB [-VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIPHOM

1 MOHHOH opmax.

Peakiium oOHapy)XeHUS HEOPraHMYECKMX BEIIECTB B peajbHBIX OOBEKTax

OKpY>KaloIleH Cpeibl.

KayecTBeHHBIE XMMHUYECKHE pEaKIUHM, XapakTepHble s OOHapyXKeHHus

OTJENbHBIX KJIACCOB OPraHUYECKUX COEAMHEHUU: (DEHONIOB, albJIeruJoB,

Kpaxmalla, YyKCyCHOW KHCIIOTbI, aMUHOKHUCIIOT U JIp.

Jlenatypanus GeJKOB IIPU HArPEeBaHHUH, IIBETHBIE PEAKIIMU OEIKOB.

CocraBieHre KauyeCTBEHHBIX PeaKLUuil 0OHApyXEHHs] OPraHMYECKUX COeIUHEHUN

OTJIENIbHBIX KJIACCOB.

IIpakTnyeckune 3aHATHSA 2

I3 Nel8. 3Jkosornyeckass 0€30MaCHOCTb IOCJHEACTBMHA OBITOBOM W 2
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MOKCK ¥ aHAIIN3 XUMUYECKOH HH(POPMAIIUU U3 Pa3IMYHBIX UCTOYHUKOB (Hay4IHAS
U ydeOHO-HAy4Has JIMTEparypa, CPEICTBAa MaccOBOM WHMOpMAIMH, CETh
Wurepuer u apyrue).

Keiicer (¢ yuerom Oymymielt mpodecCHOHAIBHOW JEATEILHOCTH) Ha aHaIN3
uH(pOpMalUM O TPOU3BOJCTBEHHOW JIEATEIBHOCTH YEJOBEKAa, CBS3aHHOH C
nepepabOTKOM M TOJIyYeHHEM BEHIECTB, a TaKkKe C  JKOJOTHYECKOU

0€30I1aCHOCThIO
Nuddepenuuponannbrii 3auer (I13 Ne 19) 2
Bcero 76
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3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBILIEOBPA30BATEJIBHOM
JTUCHUIINHBI

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

Peanuzanus yueOHOM nucHMIInHbl TpedyeT Hanmuyus yueOHoro kaOuHeTa u jgaboparopuu
10 XUMUH.

O6opynoBanne y4eOHOro KaOuHeTa, JJadopaTopum:

— pabouee MecTo nieaarora (npemnogaBaTenbckuid crou (1 mr.), ety (1 mt.)

— paboune Mecta oOyuaromuxcs (CTobl laboparopHsie (13 mT.), cTyabs (25 mrT.)

— nepconanpHblii koMmberorep IRU CM-2017BR IRU bl (Intel® Core™ i3-10100, 8GB
03Y, PRO H510M-B, moakmtouenne Kk ceTu MHTEpHET C MOIYJIEM KOHTEHTHOW (UIbTpAIUH
Traffic Inspector, NetPolice 1 YandexDNS, BO3MOXXHOCTh TPaHC/ISIIMA HA 3KPaH ayJAHO U BUICO
uHpopmanuu (1 mrT.)

— mporpammuoe obecrieuenne Ha 1K — Microsoft Windows 10, Microsoft Office 2016
(Word Excel, PowerPoint), 7Zip, 24PDF, Slunekc 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.)

— 7Jocka ydeOHas (MenoBas TpexcekimonHas) (1 mr.)

— JnaboparopHslii nocyna (60 mrT.)

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

— BBITSDKHOU miKad (1 miT.)

— PEaKTUBBI I J1a00PaTOPHBIX U MpakTHYeckux padot (200 mit.);

— MeH3ypKa i npuema jekapcts (100 mir.)

— TMHUIETKH I neperoca xkuakoctu (100 mt.)

— komn6a (10 mr.)

— npobupku nunuHapudeckue (100 mt.)

— Habop ToTOBBIX MUKponpenaparos (1 mir.)

— MHKPOCKON MOHOKYJISIpHBIH (1 1mT.)

— MHUKpPOCKON OMHOKYJSpHBIHN (1 1mT.)

— Ttabmuua «[lepuonnyeckas TabiauIa XUMUYECKUX dyieMeHToBY (1 miT.)

— Tabnuua «PacTBOPUMOCThH KUCIIOT, OCHOBaHUI! U coiieit B Boze» (1 miT.)

— Ttabnuua «Ps akTHBHOCTH MeTauioBy (1 mT.)

— Tabnaumbl M TUIAKaThl Ha DJIEKTPOHHOM HocuTene mno Teme «CTpoeHHe aTroMoB
XUMHUYECKHX 3JIEMEHTOB U PUPOAA XUMUYECKOH CBS3M» (S5 1IT.)

— TalOJWIBl W IJIaKaThl HA AJIEKTPOHHOM HOcHTeNne 1o Teme «llepuoauueckuii 3aKoH U
tabnuua J[.1. Menneneesa» (1 mr.)

— TabaMIbI U IJIaKaThl Ha AJIEKTPOHHOM HOCUTEINE 10 TeMe «THIbl XUMUYECKUX PEaKIHii»
(8 mit.)

— TaOJWIBl W IUIAaKaThl Ha JJCKTPOHHOM HOCHUTENE MO TeMe «DJIEKTPOIUTHUECKAs
JUCCOLIMAIMs M MIOHHBIM 0OMen» (5 1T.)

— Tabnaumbl W TJIaKaThl Ha AJIGKTPOHHOM Hocutene mo Teme «Kiaccuduxanms,
HOMEHKJIATypa U CTPOCHHUE HEOPIaHUUYECKUX BEILECTBY (5 IUT.)

— Tabauumbl M IUIAKaThl Ha JIEKTPOHHOM HocuTene 1o Teme «lIpousBoacTso
HEOPraHWYECKUX BEIIECTB. 3HAYCHUE U MPHUMEHEHHUE B OBITY U Ha IPOM3BOACTBEY (3 IT.)

— TaOaMLbl U IJIAKaThl Ha 3JEKTPOHHOM Hocutelne 1o teme «Knaccudukanus, ctpoeHue u
HOMEHKJIaTypa OPraHUYECKUX BEIIeCTBY (8 IIT.)
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— Ta0NWIBl W TJIaKaThl HA JJIEKTPOHHOM Hocutene 1o teme «CBOMCTBa OpPraHUYECKUX
COeTMHEHUI (5 1mIT.)

— TabaMIbl W IJIAKaThl HA 3JEKTPOHHOM HocuTene 1mo temMe «OpraHnveckue BelecTBa B
KHU3HEICATEIIbHOCTH 4eloBeKa. I[IpOM3BOACTBO M TNPUMEHEHHE OPraHMYeCKUX BEUIECTB B
MIPOMBIIICHHOCTHY (5 TIT.)

— TabiaWmbl M IUIAKaThl Ha JJIEKTPOHHOM HocuTene 1o Teme «KuHerndeckue u
TEPMOJIMHAMHYECKHE 3aKOHOMEPHOCTH TMPOTEKaHUs XMMHUYECKHX peakiuil. PaBHOBecue
XUMUYECKHUX pPeakiuii» (5 mT.)

— TabnuIbl W TUIAKaThl Ha AJIEKTPOHHOM HOCHTENE Mo Teme «JlucrepcHble CHUCTeMBI U
(baxTOpsl UX YCTOWYMBOCTH (5 MIT.)

— TabiuIbl W IUIAKaThl Ha SJIEKTPOHHOM Hocutene no Teme «lccnemoBaHue CBOWCTB
JUCIIEPCHBIX CUCTEM ISl X UASCHTUUKAITUNY (5 1IIT.)

— TabnaWmbl ® IUTAaKaThl Ha DJJIEKTPOHHOM Hocutene 1o Teme «OOHapyxkeHue
HEOPraHMYECKUX KATHOHOB M AHMOHOB W OPTraHUYECKUX BEUIECTB OTICIBHBIX KIJIACCOB C
UCIIOJIb30BaHNEM Ka4eCTBEHHBIX peakiuii» (5 mr.)

— TabJWmbl W TIJIaKaThl HA JJIEKTPOHHOM HOCHTENEe MO Teme «XuMHS B OBITY U
MIPOU3BOJICTBEHHOU JESITENLHOCTH YeloBeKay (5 IIT.)

— TaOnuIBl U TJIAKATBl HA JJIEKTPOHHOM HOcHUTene 1Mo Tteme «OCHOBBI J1TaOOpaTOpHOMU
IIPAKTUKHU B PO ECCHOHATIBHBIX JIAOopaTopusix» (5 1IT.)

— TabIUIbl U TJIaKaThl HAa 3JEKTPOHHOM HOCHUTENE MO TeMe «XUMHYECKH aHanu3 mpod
BOJBI» (2 1mIT.)

— TaOJWIBl W IUIAKaThl Ha DJIEKTPOHHOM HOCHTENE IO TeMe «XHUMHYECKHH KOHTPOIb
KayecTBa MPOJYKTOB MUTAHUSD (2 ILT.)

— Ta0NUIbl U TJIaKaThl Ha 3JEKTPOHHOM HOCHTENE MO TeMe «XUMHYECKH aHanu3 mpod
nmouBbI» (5 1mT.)

— TabJWIbl W TUIAKaThl Ha AJIEKTPOHHOM HocuTene mo Teme «lccnenoBaHme 0OBEKTOB
ouocdeps» (4 mit.)

— BuneopmnbMbl 1o Temam: «Harmsnnas xumus. Opranuueckas Xumus. benku wu
HYKJIEMHOBbIe KHCHOTB» (1 mr.), «Harmamgnas xwumusi. PacTBOpbl. DieKTponuTHYecKas
mucconuanus» (1 mr.), «Harnsanas xumus. XuMuueckoe mpou3BoAcTBo. Metammyprus» (1 mr.),
«XuMus HI€MEHTOB HeMeTaIToBy (1 1mIT.)

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

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

— komb6a mepHast 1-250-2 (8 mT.)

— crakan H-1-100 (8 mrT.)

— crakan H-1-1250 (8 mir.)

— crakan H-1-600 (8 mT.)

— mwmHAp 3-50-2 (8 mrt.)

— 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 (1aKOHOB € KPHIIKAMHU KaneIbHUIIaMu (5 mIT.)

— Habop 1o aekTponusy (1 mr.)

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

— konba mepnast 1-1000 (2 mit.)

— komb6a meprast 1-500 (2 mmit.)

— 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 ms s3p1xa nByxcroporHuit npsimoit 200%*12 mm (10 mT.)

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

— BeCHI AeKTpoHHbIe JabopaTopubie Macca-K BK-300 (HIIB=300r, auckp=0,005r mnatd.
d-120mm BeTpo3ammTakpat (1 wmT.)

— mozens «Kpucramnmnyeckas peuietka» «Aymas» geMoHcTpannonHas (1 mr.)

— MuKposnabopaTopusi aisi xumudeckoro skcnepumenta (¢ IIIIT°, HaGopom kepamMuKku u
dapdopa (2 mr.)

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

— 1a00paTOPHBIA KOMIUIEKT JIJIsl HAYaJIbHOTO O0YYEeHHS 10 XUMUH (2 IIT.)

— Habop mMOCyAbl W TNPHUHAUICKHOCTEH M3 MOJUMEPHBIX MaTEpPHaliOB ISl MPOBEACHUS
n1abopaTopHbIX paboT mo xumun (MukponadopaTopust Ha 2 —x yJanguxcs) (2 mr.)

— Habop aTOMOB JJ1s1 cOCTaBJIeHHs Mozenel moneky (1 mrt.)

— HAOOp pEeaKTHUBOB ISl MPOBEACHUS YYCHHYECKOTO OHKCIEPUMEHTAa 10 XHUMHHA B
COOTBETCTBUU C TEMAaTUKOH nporpammsl (1 mr.)

— crymnka c nectom kepamudeckue (D=80mm) (6 mT.)

— CTYyIKa C 1ecToM crekisHHas (1 mr.)

— CTakaH MEPHBIA CTeKISTHHBIA 150Mi1 (7 1mT.)

— TpoOUpKHU cTeKIIsTHHbIE (78 1mIT.)

— komb6a mepHast 1-50 (15 mt.)

— komb6a meprast 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.)

— numnerka Mopa 2-2-2 (15 mT.)

— mmretka Mopa 2-2-10 (15 mr.)

— mmuretka [1C 2-2-2-25 (14 mrT.)

— LIMIUHAP MepHbIi 25 M (r1act. noact) (20 mr.)

— 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 PEaKTUBOB C y3KOM ropinouHoit (125 mi, Temuoe ctexio) (10 mt.)

— CKJISIHKA JUIS PEaKTUBOB C y3KOM ropinoBuHoit (250 mut, Temuoe ctexio) (10 mt.)

— CKJISTHKA JIJISl PEaKTUBOB C IMIMPOKOU ropiaoBuHOM (250 mi1, cBetiioe cTekyio) (10 mT.)

— OyThUIKa y3KOTOpIIast, rpaayupoanHas — 50 mu, /3T, LAMAPLAST (10 mt.)

— OyThUIKa KBaJipaTHas TpaJayupoBaHHas, ¢ 3aBuHUYMBatomelics kpoimkoi, [IDH — 100 mn
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(10 mt.); 6yTeiKa BB -1-1000 ¢ kpsimkoit 1000mi (3 mT.)

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

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

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

— OYKHM 3alIUTHBIE (2 1IT.)

— nHabop no snexrposusy (1 mrT.)

— Ttabnuua «Ps aktuBHOCTH MeTa/IoB (1 1mIT.)

— Ttabnuua Menneneesa (1 mr.)

— anTeyka Jjs okazaHus nepBoit momomu (1 mr.)

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

— #abop Nel C «Kucmots» (1 mT.)

— #Habop Ne3 BC «Illemoumn» (1 mt.)

— Habop Ne6 C «Opranuueckue BemecTay (J1adopanrtckast) (1 mrT.)

— Habop Ne7 C «MuHepanbHble ynoopenus» (1adbopanrckas) (1 mr.)

— Habop Nell C «Conu u1st ieMOHCTpalu onbIToBy (1abopantckas) (1 mirt.)

— Habop Nel2 BC «Heopranuueckue BeuiectBa» (1adopanrtckas) (1 mr.)

— Habop Ne22 BC «MumukaTops» (Jlabopantckas) (1 mr.)

— Habop A MOJIEIMPOBAHUS MOJIEKYJl OPraHUYECKUX coequHeHui (1 mT.)

— Habop AJs MOJIEIMPOBAHUS MOJIEKYJl HEOPTaHUYECKUX coeMHeHnH (1 mit.)

— mnpombiBaika 250 m (1 mr

B mnporecce ocBoeHuss mporpaMMbl y4eOHOW TUCIHUIUIMHBI «XUMHUS» CTYICHTHl HMEIOT
BO3MOXKHOCTh JOCTyNa K JJIEKTPOHHBIM YYeOHBIM MaTepuajaM 0 XUMHH, HMEIOIMINMCS B
CBOOOJHOM JocTyne B ceTd VHTepHeT (2JIEKTpOHHBIM KHHTaM,  [pakTHKyMaMm,  TecTawm,
Marepuaiam EI'D u ap.).

TexHnuyeckue cpeacTsa 00y4eHus:

— HOYTOYK C nuieH3uoHHbM [10 — 1 mT;

— TeneBu3op (3kpaH) — 1 mrT.

3.2. UupopMmannoHHOe oOecnedeHre peajn3anui NporpaMmsbl

Jnst peanmzanuu  mporpaMmbl  OuOnuoteuHbii Goun MHCTHUTYyTa HMeeT medyaTHble U
ANIEKTPOHHBIE O0pa3zoBaTeldbHble W HH(POPMALMOHHBIE pPECYpChl, PEKOMEHJIOBAHHBIE IS
HCIIOJIb30BaHuUs B 00pa30BaTeIbHOM IPOLIECCE, HE CTaplle MATH JIET C MOMEHTA U3/1aHusl.

3.2.1. OcHOBHBIE HCTOYHUKH

1. Audunorenosa, WU. B. Xumus:  y4eOHMK M TMPaKTHUKYM JJIs  CPEIHEro
npodeccrnonanbHoro oopazoBanms / . B. Aupunorenona, A. B. badkos, B. A. [Tonkos. — 2-¢ u3 .,
ucnp. U jgom. — MockBa: UzmatensctBo FOpaiir, 2024. — 291 c. — (IlpodeccuonansHoe
obpazoBanme). — ISBN 978-5-534-11719-6. — Tekcr: osnexkrpoHHbd // OOpa3oBarenbHas
miatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/444870

2. 'abpuensn, O.C. Xummsa. 11 xmacc: yueOHHMK ans oOmieoOpa3oBaT. OpraHM3alU:
6azoBeiii ypoerb / O.C. TI'abpumensu, W.I'. Octpoymo, C.A. CmamkoB. — 2-¢ m3a. — M.:
ITpocemenue, 2020. — 127 c.: ui.

3. T'abpmensn, O. C. Xumus. 10-i xmacc. ba3osenii yposenb: yuebnuk / O. C. ['abpuensH,
. T'. Octpoymos, C. A. Cnaakos. — 6-e u3n., crep. — Mocksa: [Ipocsemienue, 2024. — 128 c.: w1 —
ISBN 978-5-09-112176-6. - TexcrT: AIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2157258

4, T'abpuensn, O. C. Xumus. 11 knacc (6a3oBbiit ypoBeHs): yueOHuk / O. C. ['abpuensH. —
9-¢ u3n., crepeorunHoe — Mocksa: M3znarensctBo "[Ipocsemenue”, 2022. — 227 ¢. — ISBN 978-5-
09-101658-1. — Tekcr: anexkrpounsiii. — URL: https://znanium.ru/catalog/product/2090100

5. I'muuaka H. JI. OGmas xumusi: ydue6Hoe mocobue / ['munka H. JI. — Mocksa: KuoPyc,
2023. — 752 c.
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https://urait.ru/bcode/
https://znanium.ru/catalog/product/2157258

6. I'muuka, H. JI. OOmas xumus B 2 T. Tom 1: yueOHUK 11t cpeHero mpodeCCHOHATBHOTO
obpazosanwus / H. JI. I'nunka; mox penakiueit B. A. [TonkoBa, A. B. babkosa. — 20-e uzn., nmepepao.
u jgomn. — Mocksa: U3narensctBo FOpaiit, 2023. — 349 c¢. — (Ilpodeccnonansuoe oOpa3oBaHue). —
ISBN 978-5-9916-9672-2. — Tekcr: anekTponnblii // ObpazoBarenbHas miatdopma FOpait [cait].
— URL: https://urait.ru/bcode/512151

7. I'munaka, H. JI. OOmas xumus B 2 T. Tom 2: yueOnuk mais By3oB / H. JI. 'munka; mox
penakmueit B. A. ITonkosa, A. B. babkosa. — 20-e u3z., mepepad. u gom. — Mocksa: M3naTenscTBo
Opaiit, 2023. — 379 c. — (Beicmiee oOpazoBanue). — ISBN 978-5-9916-9355-4. — Tekcr:
anieKTpoHHbIHN // OOpa3zoBarenbHas wiardgopma FOpaiiT [caiir]. — URL: https://urait.ru/bcode/512503

8. I'munka, H. JI. OOmas xumus. 3a1auu U yOpaKHEHHUS: y4eOHO-TIPAKTHUYECKOE TTocoOne
TSt cpeqHero npodeccnonansaoro oopazosanus / H. JI. ['munka ; mox penakiueit B. A. Tlonkosa,
A. B. babkoBa. — 14-¢ wm3a. — MockBa: HWznmarensctBo IOpaiit, 2023. — 236 c. -
(ITpodeccronansuoe obpazoBanme). — ISBN 978-5-534-09475-6. — TekcT: 37€KTpOHHBINA //
Oo6pasoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512152

Zaiines, O. C. Xumus. JlJabopaTopHbIi IPaKTUKYM B COOPHHUK 3a7a4: Y4eOHOE MOCOOMe JIst
cpennero npodeccuonanbHoro obpaszoBanus / O. C. 3aiineB. — MockBa: WUznatensctBo FOpaiit,
2023. — 202 c. —(ITpodeccuonamsuoe obpazoBanme). — ISBN 978-5-9916-8746-1. — Tekcr:
asieKTpoHHbIH // ObpasoBatesbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541

10. MaptbinoBa, T. B. Xumus. Yriayonenusiii yposenb. 10—11 kmaccbl: yueOHUK AJist
cpenuero oduiero oopazosanus / T. B. MapteinoBa, 1. B. ApramonoBa, E. b. 'ogyHoB; o oOrieit
penakmueii T. B. MapTeiHoBOM. — 2-¢ U31., ucnp. u jxom. — Mocksa: M3narensctBo FOpaiit, 2024. —
352 c. — (ObmeoOpazoBarenbublii 1uki). — ISBN 978-5-534-16227-1. — TekcT: >neKTPOHHBIN //
OopazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/544793

11. Huxonsckuii, A. b. Xumus: yaeOHHUK U MPAKTHKYM JJISi CPEAHETO MPO(ECCHOHATEHOTO
obOpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3n., nepepalb. u jomn. — Mocksa:
WznatenserBo HOpaiit, 2023. — 507 c. — (IIpodeccnonansuoe obpazosanme). — ISBN 978-5-534-
01209-5. — Tekcr: snexktpoHHbl // OOpa3oBarenbHas miatgopma FOpait [caiir]. — URL:
https://urait.ru/bcode/513537

12. Xumus: ydeOHMK A cpefHero npodeccuoHaabHoro odpasoBanus / FO. A. Jlebenes,
I'. H. ®anees, A. M. IN'ony6es, B. H. [llamosain ; mox obmieii penaknueii I'. H. @aneesa. — 2-¢ u3m.,
nepepadb. u jom. — Mocksa: M3znarensctBo [Opaiir, 2023.— 431 c.— (IIpodeccronansHoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Tekct: osnektpoHHbi // OOpa3zoBarenbHas
mardopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH

13. Xumus. 3agayHuk: yuebHoe mocoOue i cpeiHero mpoeccHoHaIbHOr0 00pa3oBaHUs
/ YO. A. Jlebenes [u ap.]; mox obmieit penakiueit I'. H. daneeBa. — Mocksa: M3natensctBo FOpaiiT,
2023. — 236 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
snekTpoHHbIH // O6pa3zoBarenbHas mwiardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/513091

14. Tapumn, A. II. Xwumuueckue Tepmunbl. CioBapb: ydeOHOe mocoOue ans BY30B /
A. I1. T'apmun, B. B. MopkoBkuH. — 2-¢ u311., uenp. u jgoi. — Mocksa: M3aarensctBo FOpaiit, 2023.
— 452 c. — (Beicuiee oOpaszoBanme). — ISBN 978-5-534-04639-7. — TekcT: 37€KTpOHHBIA //
O6pasoBarenbHas iathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/514975

15. Onmneitnukos, H. H. Xumus. Anroput™msl peuieHus 3a1ad ¥ TecThl: ydeOHoe mocolue
it cpenHero npodeccrnonanbHoro oopaszoanus / H. H. Oneitaukos, I'. I1. MypaBseBa. — 3-e u3n.,
ucnp. u jgon. — Mocksa: WsnatensctBo FOpaiit, 2023. — 249 c. — (IIpodeccuonansHoe
obpaszoBanme). — ISBN 978-5-9916-9665-4. — Texkct: nsnexktponHblii // OOpa3oBaTenbHas
wiatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/513860

16. Pocun, M. B. Xumwus. Y4eOHUK W 3aJa4HUK: JUISI CPEIAHETO MPOQECCHOHATHHOTO
obpazoBanus / . B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — MockBa: M3narensctBo FOpaiiT,
2023. — 420 c¢. — (Ilpodeccuonansuoe obpazomanue). — ISBN 978-5-9916-6011-2. — Tekcr:
aneKTpoHHBIH // OOpa3oBarenbHas mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512022
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3.2.3 UnTepHeT-pecypcehI:

17. Omummuana «IToxkopu Bopo6seBsl ropsi». — URL: www. pvg. mK. ru

18. OOpa3zoBarenbHbIi CalT Is MKOIBHUKOB «Xumusi». — URL: www. hemi. wallst

19. O6pasoBarenbHblii caiiT ms mkoapbHUKOB . — URL: www. alximikov

20. DnekrponHas oubnmnoreka o xumuu. — URL:  www. chem. msu. ru

21. WnrepHer-uznanue misa yaureneid «EcrectBennbie Haykny. — URL: www. enauki. ru

22. Meroauueckas rasera «IlepBoe centsops». — URL: www. 1september. ru

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

24. Kypnan «Xumus u xu3nb». — URL: www. hij. ru

25. DieKTpOHHBIN )ypHaT « XuMHKH 1 xuMus». — URL: www. chemistry-chemists. com

26. HayyHOo-mOmyJsIpHBIA TNPOEKT «DJIIeMEHTHl Oonblmold Hayku» (pu3uKa, XuMus,
MaTeMaThKa, aCTPOHOMHS, HayKH O XU3HHU, Hayku o 3emiie). HOBOCTHM Hayku, KHWUTH, Hay4HO-
HOIYJISIPHBIE CTaThH, JIGKLIIUH, SHIIUKJIOTICTUH.

27. Caiit HayuHO-momyisipHoro xypHana «[lorenuman» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

28. CaliT  Hay4yHO-IOMYJISpHOro  XypHana  «Xumua u  xm3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

29. OtkpbITas 2JEKTpoHHAss OuOnHoTeKka xumudeckoro moprana «Chemnet», comepkut
yueOHbIe U WH(DOPMANMOHHBIC MaTepUaibl JUIS IKOJIHHUKOB M y4HWTelneld. B Hell MOXXKHO HailTH
yu4eOHUKU 10 OOIIEH U HEeOPraHMYECKON XUMUU, OPraHUYECKOW XUMUHU, MYJIbTHMeInaMaTeprabl,
a TakkKe 33/1a4M XUMHUYECKUX OJUMIIMA]] C PEUICHUSIMH, 33Ja4l BCTYNUTEIBHBIX 3K3aMEHOB IS
abutypuenroB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

30. Muadopmanmonnele  Marepuasibl 00  oymMmuangax:  MOCKOBCKOH  TOPOJICKOM,
Bcepoccuiickoii, MenneneeBckoid, MexaynapoaHoil. IlpuBeneHsl 3aiauum TEOPETUYECKUX U
HKCIIEPUMEHTAJIbHBIX TYpPOB, MOAPOOHBIE pelIeHUs], CIUCKU U (poTorpaduu nodeaureneit. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

31. Cucrema JUCTAaHIIMOHHOTO OOYYCHWsS, HaINpaBJICHHAs B IIEPBYIO OdYepeah Ha
HOJTrOTOBKY K OJIMMIIMAJaM BCEX YPOBHEH — OT MIKOJBHBIX 10 MexayHapoaHoi. CalT comaep KUt
OTPOMHOE KOJIMYECTBO 3aj1ad, CTPYNIIMPOBAHHBIX KaK IO TeMaM, Tak U 1o onumnuagam. [lo Bcem
OCHOBHBIM pa3jielaM XUMHUH NPUBEIEH TEOPETUUECKUI MaTeprall U pa300paHbl peIIeHus] TUIIOBBIX
3agad. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

32. Ilopran mo HaHoTexHoJOrHsM. OCHOBHas 1LeJb — pa3BUTHE 0Opa3oBaHMA B 00JacTH
HAaHOTEXHOJIOTM W TIOATOTOBKAa K MHTEpHET-OJIMMIHMane 1o HaHoTexHomorusiM. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

33. Hapéxnas cnpaBouHas MHQOpMAIUS O XUMHUYECKHX IJIEMEHTaX M WX CBOWCTBax (Ha
anriuiickom si3eike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

34. PyccKos3BIYHBIA  CaUT O  CBOWMCTBaX  XUMHYECKHX djiemeHtoB. — URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

35. Hexommepueckuii caliT OHJAWH-00pa30BaHUs, COAEPKAT MHOTO HHTEPECHBIX
00pa30oBaTeNbHBIX KYpCOB M BHUICOJNEKUMH JUIS IIKOJIBHUKOB, CTYAEHTOB M yuuteneil. Ectb
HEeCcKoJIbKO KypcoB o xumun. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

36. Caiir Chemical AbstractService — cambplii aBTOPUTETHBII B MHpE XHUMHUHU
uH(OPMAIIMOHHBIN HHTEPHET-pecypc (caiT miatHeii) . — URL: http://www.organic-chemistry.org/

37. Tlopran mo opraHU4ecKol XUMHHK Ha aHrmiickom s3bike. — URL: http://www.xumuk.ru

38. CallT 0 XWMHUM: KJIacCHYECKHE YUYEOHWKH, CIPABOYHUKH, SHIMKIONCINH, ITOHUCK
OpPraHMYeCKUX W HEOPraHWYeCKMX peakIHif, cocTaBlieHHe ypaBHeHMH peakuuil. — URL:
http://orgchemlab.com/
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4.

KOHTPOJIb n

OIIEHKA

OBIIEOBPA30BATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMUA

KoHTpouib 1 OlIEHKA pe3yabTaTOB O0Y4EHHsI OCYILIECTBIIETCS MPENoiaBaTeIeM B IIPOLecce

NPOBEICHUS MPAKTUYECKUX 3aHATHH U 1aOOpaTOpHBIX padOT, TECTUPOBAHUS, A TAK)KE BBHIIIOJHEHHUS

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

OnpeacCiIsIr0T, 4TO 06yqaloumecs1 AOJDKHBI 3HATh, IOHUMATb U ACMOHCTPHUPOBATH IO 3aBCPUICHUUN

HU3y4YCHUA NUCHUIIIIMHBI.

Jis GpopmMupoBaHus, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHUS Y4e€OHOW IWCIUILIMHBI
UCIIONIB3YETCSI CUCTEMa OLEHOYHBIX MEPOIPUITHI, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX

MEpPOMPUSITHIA, COTTITACOBAHHBIX C pe3y/bTaTaMu 00y4deHus u chopMmynupoBaHHbIX ¢ yaetomM OI'OC
COO (mpeametnsbie pe3ynabrarsl o aucuurmuae) u GI'OC CIIO.

Tunsl oeHOYHBIX

Ne OK Mopayas/Paznen/Tema Pe3yabTaTt 00yueHus .
MeponpusiTHii
| OcHoOBHOE co/lep:KaHue
1 DopMyMpOBaTh 0a30BbIe
Pasznen 1. OcHOBBI pMyJup
MOHSITUS U 3aKOHBI
CTPOEHHS BellecTBa
XUMHUH
1.1 |OK 01 CrpoeHue aToMOB CocTaBiaTh XUMHUYECKHE Texkyuuii KOHTPOJIb:

XAMHUYECKUX
AJIEMEHTOB M PUPOJIa
XAMHUYECKON CBA3U

(bopMyIIBl COeMHEHUH B
COOTBETCTBHUU CO CTCTICHBIO
OKHUCJICHHUS] XUMHUYECKHX
AJIEMEHTOB, HCXOJIS U3
BaJICHTHOCTH U
ANEKTPOOTPHUIATETFHOCTH

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

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

3. 3amagus Ha
HCIIOJIb30BAaHNE XUMUYECKOI
CHUMBOJIMKH U Ha3BaHUU
COCIMHEHU 110
HOMEHKJIAType
MEXTYHapOJIHOT'O COI03a
TEOPETUYECKON 1
MPUKIIATHOW XUMUHU U
TPUBHUAILHBIX Ha3BaHUM JJIS
COCTaBJICHUS] XUMUYECKUX
(bopMyI IByXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(hUIO0B, THAPUIOB U
T.I1.) ¥ IPyTUX
HEOPraHUYECKUX
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COEIMHEHUN OTAEIbHBIX
KJIaCCOB

IIpome:xxyTouHast

aTrecTanms:
HuddepennmpoBaHHbIf
3auer

1.2

OK 01
OK 02

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

XapakTepHu30BaTh
XUMHUYECKHE JIEMEHTHI B
COOTBETCTBUM C UX
II0JIO)KEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYCCKUX DJICMCHTOB
J.N. Menneneena

Tekymuii KOHTPOJIb:
1. Tect «Metamnmueckue /

HEMeTaIJIn4decKre CBOMCTBA,
AJIEKTPOOTPUILIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYECKHX 3JIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
IIOJIOKCHUEM B
IIEPUOIUYECKON CUCTEME
XHMUYECKHX DJIEMECHTOB
J.1. MenneneeBay.

2. IIpakTrueckue 3aaHus
Ha YCTAHOBJICHUE CBSI3U
MEXAYy CTPOCHHEM aTOMOB
XHUMUYECKHUX DJIEMEHTOB U
MEePUOIUYECKUM
N3MEHEHHEM CBOMCTB
XHUMUYECKHX DJIEMECHTOB U
UX COCINHEHHH B
COOTBETCTBUH C
MIOJIOKCHUEM
IIepuoanueckoii cucreme.
3. IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETHUECKHE 3aJaHusI Ha
XapaKTepU3aIHIo
XHUMUYECKHX DJIEMEHTOB:
«Merammdeckue /
HEMETAININYCCKUE CBOICTRA,
3JEKTPOOTPULIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMUYECKHUX DJIEMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
ITOJIOKEHUEM B
MEPUOIUYECKON CUCTEME
XHUMUYCCKHUX DJICMESHTOB
J.11. MenpeneeBay

33




IIpomeskyTouHas

aTTecTanms:
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,
OKHCIIMTEIIBHO-
BOCCTAaHOBHUTEIIbHBIC
peakiuu

Tekymuii KOHTPOJIb:
1. 3amaun Ha cocTaBiieHUE

YPaBHEHUH PEAKLUN:

— COCIMHCHMSI, 3aMCIIICHUS,
pasnoxeHusi, o0OMeHa,

— OKHCIIUTENbHO-
BOCCTaHOBUTEIIbHBIX
peaxIuil ¢ UCIOJIb30BaHUEM
METO/1a JIEKTPOHHOTO
OanaHca.

2. 3agauu Ha pacyeT MacChl
BEIIECTBA WU 00BEMA
ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIECTBA,
Macce Ui 00BEMY OJTHOTO
U3 YYACTBYIOIIUX B PEAKIIHH
BEIIECTB; PaCYEThI

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

IIpomexyTouHas

aTTecTalus:
JuddepeHnnpoBaHHbIi
3a4er

2.2

DNEKTPOTUTHYECKAS
JIUCCOLIMALIASL U
WOHHBIA 00MEH

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

Tekymuii KOHTPOJIb:
1. 3amaHus Ha coCTaBICHUE

MOJICKYJISIPHBIX H HOHHBIX
peaKIuil ¢ yyacTUEM
KHCJIOT, OCHOBAaHUM U COJICH,
YCTAHOBJICHHE N3MEHEHHS
KHCJIIOTHOCTH CPEeJIbl

2. JJaboparopHas paboTa
"THUIbl XUMHYECKHUX
peakuuit”

IIpome:xxyTouHast

aTTecTamms:
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

Knaccudunuponats
HEOpraHUYECKUe BellecTBa
B COOTBETCTBUU C UX
CTpPOEHUEM

Tekymuii KOHTPOJIb:
1. Tect «Homenknarypa u

Ha3BaHHUE HEOPTaHUUYECKUX
BEIIIECTB MCXOJIS U3 UX
XUMHUYECKON (POPMYITBI HITH
COCTaBJICHHE XUMUYECKOU
dbopMyIbl UCXOIS U3
HA3BaHUS BEIECTBA 110
MEXTYHApOJIHOMN HIIN
TPUBHAIIBHON
HOMEHKJIAType».

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

3. IlpakTuyeckue 3a1aHus
1o KiaccuduKaIm,
HOMEHKJIaType U
XUMUYECKUM (popMysiam
HEOPraHUYECKUX BEIIECTB
Pa3JINYHBIX KIACCOB.

4. ITpakTHyeckue 3aJaHus
Ha onpezieseHne
XUMHUYECKON aKTUBHOCTH
BEIIIECTB B 3aBUCUMOCTHU
BUIa XUMUYECKOH CBSI3U U
THIA KPUCTAIUITMYECKOMN
peleTku

IIpome:xxyTouHast

aTTecTamms:
JuddepenunpoBaHHbIN
3a4er

3.2

OK 01
OK 02

Du3nko-XxuMHYeCKre
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcranasanBaTh
3aBHUCHUMOCTH (PU3UKO-
XUMHUYECKUX CBOMCTB
HEOPTraHUYECKUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA

Texkymuii KOHTPOJIb:
1. Tect «OcobeHHOCTH

XHUMHYCSCKHX CBOHCTB
OKCHUJIOB, KHACJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUJPOKCHUJIOB U COJICH.

35




KPUCTAJUIMYECKOU pELIETKU

2. 3agaHus Ha COCTABJICHHC
YpaBHEHUN XUMUYCCKUX
peaKIuii ¢ ydacTHeM
MIPOCTHIX M CIIOKHBIX
HEOPTaHWYECKHUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
9JIEMEHTOB;
HEOPTaHUYECKUX KHUCIIOT,
OCHOBaHHUH U aM(pOTEPHBIX
TUAPOKCHJIOB,
HEOPraHUYECKHUX COJICH,
XapaKTePU3YIOMINX UX
CBOICTBA U CIIOCOOBI
MOJTyYCHUSI.

3. IIpakTuko-
OpPUEHTUPOBAHHBIC
TEOPETUICCKHEC 3a/IaHUs Ha
CBOICTBa U MOJTyuYeHHUE
HEOPTraHWYECKUX BEIIECTB

IIpomexyTouHas

aTTecTalus:
JuddepenunpoBaHHbIi
3a4er

3.3

OK 01
OK 02
OK 04

Unentuduxanms
HEOPTaHUYECKUX
BEIIECTB

HUccnenosath
KaueCTBEHHbIC PEaKLIUU
HeopraHqucxnx BCIIICCTB

Texkymuii KOHTPOJIb:
1. [IpakTuko-

OpPUEHTUPOBAHHBIC 33JaHUS
10 COCTaBIICHUIO
XUMHYECKHUX PEaKIHii ¢
y4acTUEM HEOPTraHUYEeCKUX
BEIIECTB, UCIIOJB3YEMBIX
JUTSL UX WICHTU(UKAIIHH.
2.JIaboparopHas pabora:
“Unentuduxans
HEOPraHWYECKUX BEIIECTB

IIpome:xxyTounas

aTTecTalus:
JuddepeHnnpoBaHHbIT
3a4er

Pasnen 4. Ctpoenue u
CBOMCTBA
OPraHMYecKux
BelleCTB

HccaenoBarb cTpoenue u
CBOMCTBA OPraHUYeCcKHUX
BELIECTB

KonTtpoasnas padora
«CTpoeHne U CBOMCTBA
OpPraHM4ecKNX BelecTB)
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4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECCTB

Knaccugunuponartsb
OpraHMYeCKHE BELIeCTBA B
COOTBETCTBHUH C HX
CTpOCHHEM

Texkyuuii KOHTPOJIb:
1. 3amaHust Ha COCTaBICHUE

Ha3BaHUM OPraHUYECKUX
COCIMHEHU 110
TPUBHUAIILHON WIH
MEXKTYHapOAHOMN
CHUCTEMAaTUYECKON
HOMEHKJIAType.

2. 3amaHusa Ha COCTaBJIEHUE
MOJIHBIX ¥ COKPAIICHHBIX
CTPYKTYPHBIX (OpMYII
OpraHMYECKUX BEIIECTB
OTJIENIbHBIX KJIACCOB.

3. 3aaun Ha onpezeneHue
npocTteiiimen hopMyIibl
OpPTaHUYECKON MOJIEKYJIbI,
UCXOJS U3 DIIEMEHTHOTO
cocraBa (B %)

IIpome:xyTouHast

aTrecTamnus:
HuddepennmpoBaHHbIN
3a4er

4.2

OK 01
OK 02
OK 04

CaoiicTBa
OpPTraHUYECKUX
COCIMHEHHH_

YcranasanBaTh
3aBHCUMOCTb (PU3UKO-
XUMHUYECKHX CBOMCTB
OPraHUYECKHX BEUIECTB OT
CTPOEHUS MOJIEKYJI

Texkymuii KOHTPOJIb:
1. 3aganus Ha cocTaBIEHUE

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

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuui,
WJUTIOCTPUPYIOLITUX
XUMHUYECKHUE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX
pEaKInil U TeHETUYECKOU
CBSI3U OPTAaHUYECKHUX
BEIIIECTB Pa3HBIX KJIACCOB.
3. PacueTrHble 3a/1a4uM 110
YpPaBHEHUSIM pEaKLUN C
y4acTHEM OPTaHHYECKUX
BEIIECTB.

4. JIaboparopHas paboTa
“IIpeBpatieHus
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OpTraHU4YCCKUX BCIICCTB IPHU

HarpeBaHuun"
IIpome:xxyTouHast
aTrecTaums:
HuddepennmpoBaHHbIf
3a4er
4.3 |OK 01 Nnentudukanys Hccnenosath Tekymuii KOHTPOJIb:
OK 02 OpraHUYEeCKUX Ka4eCTBEHHbBIC PEAKIIUH 1.ITpaxTnxo-
OK 04 BEIIIECTB, UX 3HAYCHUE |OPraHMYECKUX COCIUHEHUN |OPUCHTUPOBAHHBIC 3aTAHU
1 IPUMEHEHUE B OTAEIIBHBIX KJIAaCCOB [0 COCTABJICHUIO
OBITOBO U XUMUYECKHUX PEaKIni ¢
TIPOM3BOJICTBEHHOM y4acTUEM OPTaHUYECKUX
JOEATEIIbHOCTHU BCIICCTB, B T.4.
YyeJloBeKa WCITOJIB3YEMBIX IS UX
uacHTH()HUKAINH B OBITY H
MPOMBIIIUICHHOCTH.
2.Jlaboparopnas pabdora:
“Unentuduxanus
OpPraHUYECKUX COCITUMHCHUM
OTIEIbHBIX KJIACCOB™
IIpome:xyTouHas
arrecTaums:
JuddepeHurpoBaHHbII
3a4eT
5 Pazpeu S. Xapakrepu3oBatb
Kunernueckune u BJIMSIHHE PA3JINYHBIX
TepMoAMHAMUYECKHE |(PaKTOPOB HA paBHOBeCHE
3aKOHOMEPHOCTH U CKOPOCTh XMMHYECKUX
NMPOTEeKAHUA peaxiuii
XHMHUYECKHUX peakuuid
5 |OK 01 CKOpOCTh XMMUYECKUX |XapakTepu30BaTh BIUSHUE | TeKymmii KOHTPOJIb:
OK 02 peakuuii. XMMUYECKOE |KOHIEHTPALMKI IIpakTuko-

paBHOBeCHE

pearupyromux BEeIecTB U
TEMIIEPATYPHI HA CKOPOCTh
XUMHUYECKHX peaKIuii
XapakTepHu30BaTh BIUSIHUE
M3MEHEHHUs KOHIIEHTpaluu
BEUIECTB, PEAKIIUU CPEbl U
TEMIEPATypbl HA CMELICHHE
XUMHYECKOT'O PaBHOBECHUS

OPUEHTHPOBAHHBIE
TEOPETHUECKHE 3aJaHus Ha
aHayn3 QaKTopoB,
BIIUSIONINX HA U3MCHCHHE
CKOPOCTH XUMHUYECKOU
peakuuu. [IpakTuko-
OpUEHTHPOBAHHBIE 3aJaHUs
Ha IPUMEHEHUE TPUHIUIA
Jle-Illarenwe nms
HAXOJK/ICHUS HaIllpaBJICHUS
CMEIIIEHUS PaBHOBECHS
XUMHYECKON peakIuu U
aHanu3 (pakTopos,
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BJIMAIOIIMWX HA CMCIICHHUC
XUMHUYCCKOT'O paBHOBCCH

IIpome:xxyTouHast

aTrecTanus:
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-
OPUECHTHPOBAHHBIE
pacyeTHbBIC 3aJIaHUsI Ha
JIUCIICPCHBIC CHCTEMBI,
UCIIOJIb3YeMbI€ B OBITOBOM U
MIPOU3BOACTBEHHOMN
JIeITEIIbHOCTH YeJIOBEKa
6.2 [OK 01 UccnenoBanue croiicTs [MccnenoBars pusnko- JlabopaTtopHnast pabota
OK 04 pacTBOpPOB XHMHYECKHUE CBOMCTBA “IIpuroToBneHue
HCTHUHHBIX PaCTBOPOB pacTBopoB”
IIpomexyTouHas
aTrecTamus:
JuddepenunpoBaHHbIi
3a4er
Il | IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:kaHue (Coep:KaHNe MPUKJIATHOTO
MOIYJIs1)

7 Pa3pen 7. OuenuBarthb mociaeaAcTBHs | 3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayiuei
NPOM3BOJACTBEHHOMI NPOM3BOACTBEHHOMI npo¢ecCHOHATLHOU
JesATeJIbHOCTH JAesiTeJIbHOCTH YeJIOBeKA |1esATeJIbHOCTH)
Yeji0BeKa C MO3MIUI

3KO0JOTHYEeCKOMH

0e30macHOCTH
OK 01 Xumusi B ObITY U OnenuBats nocnenctsud | Texkymuii KOHTPOJIb:
OK 02 MIPOU3BOACTBEHHOMN OBITOBOM U Keiic (¢ yuerom Gynymiei
OK 04 JIEATEIIbHOCTH YEJIOBEKA (ITPOU3BOJICTBEHHOU po(heCCHOHATBLHOM
OK 07 JEATEILHOCTH YeIoBeKa ¢ |A€ATENLHOCTH)

NO3UIIUHA YKOJIOTHUECKOU
0€e30IacHOCTH

Bo3MoxHEBIE TEMBI KEHCOB:
1. IloTemnenne KauMara u
BBICBOOOKICHHE Ta30BBIX
TUAPATOB CO JTHA OKEaHa.

2. Bynymue matepuansl ajs
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aBHa-, MallliHO- U
pUOOPOCTPOCHUS.

3. HoBble Matepuabl 1jist
COJIHEUHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pacTUTENBHBIX MIPENapaToB

IIpomeskyTounas

aTTecTalus:
HuddeperunpoBanHbIit
3a4er
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