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1. OBLIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHbI

1.1. MecTto0 JAUCUMIUIMHBI B  CTPYKTYpPe OCHOBHOH  mNpo(ecCHOHAIBLHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl

O61eoOpa3oBaTenibHas AUCHUILTHHA «XUMUS» SABISETCSA 0043aTENbHON YacThiO
o011eo0pa3oBaTeapHOro KKIIA 00pa3oBaTensHOM mporpaMmel B cootBeTcTBrE ¢ @I'OC CIIO no
crenanbHOCTH 46.02.01 JlokyMEeHTaITMOHHOE 00eCTICUeHHE YIIPABICHHUS U apXHUBOBEICHUE.

1.2. leau U nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI :
1.2.1. Heap u 33291 JUCHHUILINHDI

Llenp — GopmMupoBaHuEe y CTYIACHTOB XHMMHYECKOH COCTABJISIONICH €CTECTBEHHOHAYIHOU
KapTHUHBI MHUpa KaK OCHOBBI IPHUHATHUS PELICHUI B KU3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYyalUsX,
OTBETCTBEHHOI'O TIOBEJIEHUS B IPUPOJIHOM cpefie.

3a1a4uy JUCLUIUIMHBL

1) chopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUSI XMMHUYECKHUX IPOLIECCOB U
SABICHUM B OKpYyXarollel cpeae, UEJOCTHOW HayyHOM KapTHUHBl MHpA, B3aUMOCBSI3H U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

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

3) copmupoBaTh HaBBIKH IIPOBEIEHUS XUMUYECKUX IKCIIEPUMEHTAIbHBIX UCCIIEI0BAaHUH C
coOnrofeHreM TMpaBwil  Oe3omacHOro oOpamieHuss ¢ BemlectBamu U J1HoaGopaTopHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBATh, OLICHUBATH, IPOBEPATH HA JOCTOBEPHOCTh U 0000IIATh
MH(pOPMALIMI0 XUMHUUECKOT0 XapaKTepa U3 pa3Iu4yHbIX HCTOUHUKOB;

5) cdopmupoBaTh yMEHHsS TPOTHO3UPOBATH IOCIEACTBHS CBOEH JEATENbHOCTH U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) copmupoBaTh MOHUMaHHE 3HAYMMOCTU JOCTHKEHUN XMMHUECKON HAyKU U TEXHOJIOTUI
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOMU cdep.

1.2.2. Tlnanupyemble pe3yJbTaThbl OCBOeHHUsI 0011e00pa30BaTeJbHON AUCHMILIUHBI B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

2.1 OO01ume pe3yabTarhl.

2.1.1 JInuHOCTHBIE PE3YIHTATHI:

1) B cdepe TpaXkIaHCKOTO BOCIIUTAHUS: OCO3HAHHS O0YYAIOIIMMHUCS CBOUX KOHCTHUTYLIMOHHBIX IpaB
1 00sI3aHHOCTEH, yBaXKEHHUS K 3aKOHY U PABOIOPSIIKY;

MPEICTaBJICHUS O COIIMATBHBIX HOPMaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH AEATENILHOCTH NPHU CO3IaHUM YU€OHBIX MPOEKTOB, PEILICHUN
yueOHBIX M IO3HABATENIbHBIX 33/1a4, BBIITOJHEHUH XUMUYECKHUX SKCIIEPUMEHTOB;

CMOCOOHOCTH TOHMMATh W NPHHUMATh MOTHBBI, HAMEPEHHS, JIOTMKY W apryMEHTBl JPYyTruX TpU
aHalM3e pa3inIHbIX BUJIOB yU4eOHOU JeATENLHOCTH;

2) B cdepe naTpuOTHIECKOr0 BOCIIMTAHHS: LIEHHOCTHOTO OTHOILLIECHHUS K UCTOPUIECKOMY U HAYyUHOMY
HacJIeIUI0 OTEUYECTBEHHON XIUMUU;

YBOKEHHUS K TPOIECCYy TBOpYECTBA B OOJACTH TEOPUM M TPAKTHUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHMS TOTO, YTO JOCTIDKEHHsS HAayKH €CTb pe3yJbTaT JUIMTENBHBIX HaONIOJCHUH, KPOMOTIHMBBIX
9KCTIIEPUMEHTAJILHBIX TIOUCKOB, IIOCTOSIHHOTO TPY/Ia YUEHBIX U MPaKTHKOB;

WHTEpeca M IO3HABATEIBHBIX MOTHBOB B IMOJYYCHWH U TOCIEAYIOIIEM aHaln3e WHPOpManuu O
HEPEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOIN XUMUY;

3) B cdepe OyXOBHO-HPAaBCTBEHHOTO BOCIUTAHUS: HPABCTBEHHOTO CO3HAaHMs, JSTHYECKOTO
HIOBEJICHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYallud, CBS3aHHBIE C XUMHUYECKUMH SIBJICHUSMM, U IPUHUMATh
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OCO3HaHHBIE PEIICHMSI, OPUEHTHPYACh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE ITOBEICHNE M TIOCTYIIKH CBOWX TOBAPHIIEH C TIO3UINK HPABCTBEHHBIX U
MPaBOBBIX HOPM U OCO3HAHHE TOCIEACTBUH 3THX MOCTYTKOB;

4) B cthepe GpopMupoBaHHS KYJIBTYpBI 3A0POBBS: MOHUMAHUS LIEHHOCTEH 340POBOTO U 0€30MacHOr0
o0pa3a J>KW3HH, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHONIEHUS K COOCTBEHHOMY (U3NYECKOMY U
TICUXWYECKOMY 370POBEIO;

coOJII0ZIcHUsT TIpaBUJI OE30MacHOTO OOpallleHHs C BEIIECTBaMHU B OBITY, TIOBCEITHEBHOH KM3HU H B
TPYIOBOH E€ATEIBbHOCTH;

MMOHMMAaHUSl [IEHHOCTH MPaBWJ WHAWBHUIYaJbHOTO W KOJUIEKTHMBHOTO 0€30MacHOTO TOBEACHHUS B
CUTYyalUsX, YTPOKAIOIINX 37I0POBBIO M KH3HHU JIOJEH;

OCO3HAHUS MOCICICTBUN U HETPUATHS BPEAHBIX MPUBBIYCK (YHOTPEOICHUS aJKOTOJIsl, HAPKOTHUKOB,
KypeHus);

5) B cdepe TpPyAOBOTO BOCIUTAHMSA: KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B  y4eOHO-
UCCIIEIOBATENbCKOM AEATENbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTHX BUIAX ACATCIHLHOCTH;

YCTaHOBKH Ha aKTUBHOE YJYacTHE€ B PEIICHUH MPAKTHYECKUX 3a7ad COIMAIFHOW HAIlPaBIEHHOCTH (B
paMKax CBOETO KJiacca, IIKOIIB);

WHTEpeca K MPaKTHYECKOMY M3YYCHHIO MpOoeccHil pasiu4yHOro pojaa, B TOM YHUCIE HAa OCHOBE
MIPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMHUH;

YBaXEHHSA K TPYAY, JIOIM TPYy/Ia U pe3yIbTaTaM TPYAOBOH JIEATENbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBUAYAJIbHONH TpaceKTOpuH oOOpa3oBaHus, Oyaymiei
HpO(beCCI/II/I n peajlu3anuun CO6CTBCHHBIX JKMU3HCHHBIX IIJIAHOB C€ YUYCTOM JIMYHOCTHBIX MHTEPCCOB,
CMOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPEOHOCTEH 00IIEeCTBa;

6) B chepe IKOJIOrMIECKOTO BOCIIUTAHHMS: IKOJIOTUYECKHU 1IeTIecO00pa3HOr0 OTHOIIEHUS K MPUPOJE,
KaK HCTOYHHUKY CYILIECTBOBAHMS KU3HU Ha 3eMJIe;

MMOHMMaHUS TII00aTHHOTO XapaKTepa SKOJIOTHIECKUX MPOOIIeM, BIUSIHUS SKOHOMUYECKHIX TIPOIIECCOB
Ha COCTOSIHUE MPUPOAHON U COLIMATIBHOU CPEbL;

OCO3HaHUsA HeO6XOI{I/IMOCTI/I HUCIIOJIB30BaHUA I[OCTI/I)KCHI/Iﬁ XUMUU I pCUHICHHA BOIPOCOB
panroOHAIBHOTO MPUPOIOIIONIL30BAHNS;

AKTUBHOTO HETPUSTHs JEHCTBUM, MPUHOCAIINX BPeA OKPYXKAIOIIeH NPUPOAHON cpene, yMeHHs
IIPOrHO3UpPOBATh He6J’IaI‘OHpI/IﬂTHBIe OKOJIOTUYECKHUE TIOCJICACTBUA TIPCAIIPUHUMACMBIX HeﬁCTBHﬁ u
MPeIOTBPAIaTh UX;

HaJIMYUST Pa3BUTOTO HKOJIOTUYECKOTO MBIIIICHHS, SKOJIOTUYECKONW KYIBTYPHI, OMBITA JAeSITeIbHOCTH
HKOJIOTUYECKOW HATPaBICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS MM B TIO3HABATEIHHON, KOMMYHUKATHBHON
Y COIMAIBHOM MPAKTUKE, CHIOCOOHOCTH U YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJICOJIOTHU XeMO(hOOHH;

7) B TIOHMMaHWW [EHHOCTH HAy4YHOTO TO3HAHHA: CHOPMUPOBAHHOE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIECTBEHHON NPAKTUKH;

MOHUMaHUs crenn(UKA XUMHUHA KaK HayKd, OCO3HaHHS €€ POIH B (JOPMUPOBAHUHU PAIHOHAIBHOTO
HAYYHOTO MBIIUICHUS, CO3JIaHUH LEIOCTHOTO MPEACTABICHHUS 00 OKpPYKAIONIEM MHpE KaKk O EIAMHCTBE
MPUPOJIBI W YEJIOBEKa, B TO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEW W pelIeHWH NpoOJeM COXpaHEeHUs
MPUPOJTHOTO PABHOBECHSI;

yOeXJICHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JIJII COBPEMCHHOW IMBUJIM3AIlMHM: B €€
TYMaHUCTUYECKON HANpaBICHHOCTH W BAYKHOW POJM B CO3/IaHUU HOBOW 0a3bl MaTepHUalbHON KYJIBTYPHI,
pelIeHnu TIOO0ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIOBEUYECTBA - CHIPhEBOM, 3HEPreTHYECKOM,
MATIIEBON W JKOJIOTHYECKON O€30MacHOCTH, B PAa3BUTHU MEIUITMHBI, 00ECTICUCHWN YCIOBUU YCIEIIHOTO
TpyJa U SKOJIOTUIECKH KOM(DOPTHOM KU3HHU KaXKI0TO YiieHa OOIIECTRa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHMMAHUS CYIIHOCTH METOZOB TO3HAHUS, UCIOJIb3YEMbBIX B
C€CTCCTBCHHBIX HayKax, CIOCOOHOCTH HCHOIB30BaTh MMoJiy4a€MbI€ 3HAHUA [JId aHaliu3a Hu OO0BSICHEHUS
SIBIICHUI OKpYXarImero Mupa W MOPOHUCXOAAIINX B HEM I/I3M€HCHI/II71, YMC€HUA A€IaTh O6OCHOBaHHBIe
3aKJIFOUYCHUS HA OCHOBE HAyUYHBIX (DAaKTOB W HMMEIOIUXCA JAaHHBIX C MENBI0 TOMYYSHHS JTOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIIONb30BaTh XUMHYECKHE 3HAHWS JUIS pEHICHUs MpodlieM B
PEABHBIX )KU3HEHHBIX CUTYAIIHsX;

WHTEpeca K TO3HAHMIO U MCCIIEA0BATEIbCKOM IESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEepHIBHOMY 00pa30BaHHIO M caMOOOPa30BaHHIO, K aKTUBHOMY
IMOJIY4YCHUIO HOBBIX 3HAHUM 110 XUMUH B COOTBETCTBUH C JKU3HEHHBIMH HOTpe6HOCT$[MI/I;

HHTEpeca K OCOOCHHOCTSIM TPyAa B pa3iIMyHbIX cepax npodeccHoHaIbHOH AesITeIbHOCTH.

2.1.2 Tlo3HaBaTenbHBIE YHHBEpPCAIbHBIC YUCOHBIC JEUCTBHS, KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC
y4eOHbIe IeUCTBUS, PETyIATHBHBIE YHUBEPCAIbHbBIE yUeOHbIE NIEHCTBUS, COBMECTHAS ACITEIHLHOCTh



a) 0a30Bbl€ JOrMYECKHUE NEUCTBHS KaK 4acTb I103HABATEJIbHBIX YHUBEPCAJIBHBIX YUE€OHBIX J1eHCTBUIL:
CaMOCTOSITETIbHO (POPMYIHPOBATE U AKTyaIH3UPOBATh IIPOOIEMy, BCECTOPOHHE €€ pacCMaTpHBaTh;

ONpEeAEATh LENH NEATENBHOCTH, 3a/1aBas MapaMeTphl U KPUTEPUU WX JOCTHXKEHUS, COOTHOCUTh
pe3yabTaThl AEATENBHOCTH C IOCTABICHHBIMU LETSIMH;

HCIONb30BaTh IPU OCBOCHUHU 3HAHWH NMPHEMBI JIOTHYECKOIO MBILIUICHHUS - BBIACIATH XapaKTEpHbIE
IPU3HAKU IOHSATHH M YCTaHABIMBAaTh MX B3aUMOCBSI3b, HCIIOJIb30BATH COOTBETCTBYIOIIME IMOHITUS AJIS
00BsICHEHHS OTJCIbHBIX (PaKTOB U SBJICHUH;

BbIOMpPATh OCHOBAHUS M KPUTEPHUH AT KJIACCU(IMKAIIMY BEILIECTB U XUMHUYECKUX PEaKIINK;

YyCTaHaBJIMBATh IPUIMHHO-CIICACTBECHHBIE CBA3U MEXKy U3y4aeMbIMHU SIBICHUSMU;

CTPOUTH JIOTHYECKHE pacCyXAeHUs (MHAYKTUBHBIC, ACAYKTUBHBIC, IO AaHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHSI B PACCMATPHUBAEMBIX SIBICHUSX, (OPMYITUPOBATH BHIBOJIBI U 3aKIIIOYCHUS;

IPUMEHSTh B IIpOLecce MO3HAHUS, UCIOJIb3yeMble B XUMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOAEIH,
npeoOpa3oBeIBaTh MOJCTbHBIE TPEACTABICHHUS - XUMHYECKHH 3HAaK (CHMBOJ) JJIEMEHTa, XHMHYECKas
¢dopmyna, ypaBHEHHE XUMHYECKON PEaKIHU - MPH PEIICHUH YYEOHBIX MO3HABATENbHBIX U MPAKTHYECKHX
3a1a4, NPUMEHSTh HAa3BaHHBIE MOJENbHBIC IPEACTaBICHHUS JUISI BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUYCCKUX PEAKIINH.

0) 0a30BbIC HCCIIENOBATENbCKUE JCHCTBHS KaK 4YacTh MO3HABATEIBHBIX YHHUBEPCANBHBIX YYEOHBIX
JeHCTBUIl: BIaleTh OCHOBAMU METOJOB HAYYHOT'O MO3HAHMS BEIIECTB U XUMHUUECKUX PEaKIIHii;

(dbopMynupoBaTh LEJU U 3aJa4d HCCIENOBAaHUS, HCIONb30BaTh IOCTaBJICHHBIE U CaMOCTOSTEIBHO
chopMynHpOBaHHbBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI /sl (JOPMHUPOBAHHS TUTIOTE3BI
TI0 MPOBEPKE MPAaBUIHHOCTH BBICKA3bIBAEMBIX CYKICHU;

BJIaJI€Th HABBIKAMU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U POBEICHUS YUCHUIECKUX IKCIICPUMEHTOB,
COBEpPIICHCTBOBATh yMEHHsI HAONIOJAaTh 3a XOAOM TIPOIecca, CaMOCTOSTEIBHO TPOTHO3UPOBATH €ro
pe3ynbTaT, (opMynupoBaTh O0000OLICHHS W BBIBOJBl OTHOCHUTEIHHO JIOCTOBEPHOCTH PE3YJILTATOB
UCCIIeIOBAHNUS, COCTaBJIATE 0OOCHOBAHHBINA OTYET O MPOJEIaHHOM paboTe;

npuoOpeTaTh OMBIT YYCHHYECKOH HCCIeNOBATENbCKOM M TNPOEKTHOH IEeSTEIbHOCTH, IMPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIFHOMY TIOMCKY METOJIOB pELICHUS MPaKTHYECKHX 3ajad,
MIPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHMSL.

B) yMmeHus paboraTh ¢ HH(OpMalMedl Kak YacThb II03HABATEIbHBIX YHUBEPCAIBHBIX Y4EOHBIX
JIECTBUII: OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHKAX WH(OpMauu (Hay4HO-TIOMYJSIPHAS JIMTeparypa
XUMHAYECKOTO COJIEpYKaHWsl, CIpaBOYHbIe Mocobusi, pecypchl MHTepHeTa), aHanu3upoBaTh HHPOPMAIUIO
pPasInYHBIX BHAOB M (OPM IpPEINCTaBICHUS, KPUTHYECKH OLEHMBATh €€ JOCTOBEPHOCTb U
HENPOTUBOPEYNBOCTD;

(dbopMynHupoBaTh 3alPOChl U MPUMEHSATh pa3IMYHbIe METOJIBI TIPH MOUCKE W 0TOOpe MH(pOpMAaIWH,
HEOOXOIUMOH [UIsl BBIIIOJHEHUS YUeOHBIX 3a/1a4 ONPEAESICHHOTO TUIIA;

nproOpeTaTh OMBIT UCIOIB30BAHMS MH(OPMALOHHO-KOMMYHHUKATUBHBIX TEXHOJIOIHH U Pa3IHYHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIBHO BBIOMPATh ONTHMANBHYI0 (GopMy mpezacTaBieHus nHGopMauu (CXeMbl, TpaduKH,
JIUarpaMmbl, TaOJIHUIbI, PUCYHKH U APYTHE);

WCTIONB30BaTh HAYYHBIM S3bIK B KayeCTBE CPEJCTBAa MpU paboTe ¢ XUMHUYECKOW HH(OpMaIUei:
NPUMEHATh MEXIpeaMeTHble (pu3ndeckme W MareMaTH4ecKue) 3HaKH W CHMBOJIBL, (HOpMYJIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

WCIONB30BaTh U NPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

T') OBJIaJICHNE YHUBEPCATLHBIMH KOMMYHHKATHBHBIMU JICHCTBUSIMH:

3aJaBaTh BONPOCH IO CYIIECTBY OOCYXJaeMOW TeMbl B XOA€ Juajora W/WIH JUCKYCCHH,
BBICKa3bIBaTh HJeH, (HOPMYIMPOBATH CBOM MPEIJIOKEHHS OTHOCHTEJILHO BBIIONHEHHUS IPeIIOKEHHON
3a/1a4m;

BBICTYHIaTh C TMpE3eHTAllMell pe3yslbTaTOB IMO3HABATENbHOW  JESATENBbHOCTH, TONYYEHHBIX
CaMOCTOSITENIBHO WM COBMECTHO CO CBEPCTHMKAMM IIPH BBIIOJHEHUM XUMHUYECKOTO JKCIEPUMEHTA,
MPaKTUYECKOW PabOThI TI0 MCCIIEIOBAHUIO CBOWCTB M3Y4YaeMBIX BEIICCTB, peai3alui YYeOHOTO MPOEKTa U
(bopMyJIMpOBaTh BBIBOJBI MO PE3yJbTaTaM MPOBEJACHHBIX HCCICIOBAHUIN MyTEM COTJIACOBAHHS MO3HIUI B
xoJie 00CyX/1eH!UsI 1 0OOMeHa MHEHHUSAMHU.

yYMEHUsI OOLIEHNUS KaK 4aCTh KOMMYHHUKAaTUBHBIX YHUBEPCAIBHBIX yUEOHBIX JEHCTBHIMA:

1) OBJIaJIeHNE YHUBEPCAIbHBIMH PETYIATUBHBIMU JEUCTBUSMU:

CaMOCTOSITETIFHO TUIAHMPOBATh M OCYIIECTBIISTH CBOIO MO3HABATENBHYIO ACSITEIHHOCTH, OMPENeiss
ee LeNd U 33a4H, KOHTPOJIMPOBATH U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpPEAIaraeMblii alropuTM
JNEHCTBUM TIPU BBIMOJHECHUM Y4YeOHBIX M HCCIICIOBATEIbCKUX 3a1ay, BbIOMpaTh Hauboisiee >((EeKTHBHBIM
CIOCO0 MX PELICHHUS C yUETOM I10JIyYeHHUs] HOBBIX 3HaHUH O BELIECTBaX U XMMUYECKUX PEaKLIUIX;



OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JIEATENIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOIICHKH.

2.2 Ob6s3aTenbHBIMU TUCITUTLIHHAPHBIME PE3yJIbTaTaMU CUATATh:

2.2.1 IIpenMeTHBIE pe3yNbTaThl OCBOEHHUS:

1) chopMHPOBaHHOCTh NPEICTABICHUNA: O XWMHUYECKOHW COCTABISIONICH €CTECTBEHHOHAYYHOM
KapTHUHBI MHpa, POJM XUMHH B MO3HAHWH SIBICHHUA NPUPOIBI, B (OPMHUPOBAHUH MBIIUICHUS M KYJIBTYPHI
JUYHOCTH, €€ (PYHKIIMOHATPHONW TPAaMOTHOCTH, HEOOXOAMMOW ISl pElIeHWs MPAKTUYECKUX 3a7ad |
9KOJIOTHUECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpeie;

2) BUAJICHHWE CHCTEMOW XMMHYECKHUX 3HaHWH, KOTOpas BKJIIOYAET: OCHOBOIIONATAONINE TIOHSTHS
(XMMHYECKHIA DIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI09YKa aTOMa, S-, P-, 0-3JIEKTPOHHBIC OpOUTATH aTOMOB, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPHIATENbHOCTh, CTEHEHb OKUCIECHUS, XUMHUYECKas CBA3b, MOJIb,
MOJISIpHasl Macca, MOJISIpHBIH 00BbEeM, YIIIepOAHBINH CKeleT, QyHKIHOHAJIbHAs IpyIa, paauKal, U30Mepus,
M30MEPbI, TOMOJIOTHYECKUI PSAZl, TOMOJOTH, YTIEBOJOPOBI, KHCIOPOI- M a30TCOMEpKaIIne COEeIUHEHHUS,
OHMOJIOTMYECKN aKTHUBHBIE BellecTBa (YTJIEBOJBI, JKUPBI, OCIKH), MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBHICOKOMOJICKYJISIDHBIE ~ COCAMHEHUS, KpUCTAUNIMYECKas  PpEIIeTKa, TUIBI XUMHUYECKUX  peakiui
(OKHCITUTENFHO-BOCCTAHOBUTEIbHBIC, 3K30- H JHAOTEPMUYECKHE, PEaKIMd HOHHOTO OOMEHa), pacTBOD,
AIIEKTPOIUTHI, HEANEKTPOIUTHI, AIEKTPOIUTHUECKAS TUCCOLMAIUS, OKUCIIUTENb, BOCCTAHOBUTEND, CKOPOCTh
XUMHYECKON peakIy, XMMHUYECKOe DPAaBHOBECHE), TEOPUH U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHSA
oprannyeckux Bemects A.M. byTnepoBa, TeOpus NIEKTPOIUTHYECKON AUCCOLUALNU, IEPUOIUUECKUI 3aKOH
AWM. MengeneeBa, 3aKOH COXpaHEHHsS MacChl), 3aKOHOMEPHOCTH, CHMBOJHYECKAN SI3BIK XUMUM,
(akTonornyecKrue CBEACHUS O CBOMCTBAX, COCTAaBE, MOMYYCHUH U O€30MacHOM HCIONB30BAHIH BasKHEHIITHX
HEOPraHMYECKUX U OPraHMYECKHUX BEUIECTB B OBITY M MPAKTUYECKOH JeITEIbHOCTH YeTI0BEKa;

3) chopMUPOBAaHHOCTh YMEHHH BBHISBIATH XapaKTEpHbIE MPH3HAKH M B3aWMOCBS3b W3yUEHHBIX
MOHSATHH, TPUMEHITh COOTBETCTBYIOIINE MOHATHS TPU OMUCAHUU CTPOCHHS U CBONCTB HEOPTAaHMUYECKUX U
OpPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUN; BBISBISTh B3aUMOCBSI3b XUMUYCCKUX 3HAHUMA C TIOHATUSIMH U
MIPEJICTABICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;

4) cPOopMHpPOBAHHOCTh YMEHHH HCIIOJNB30BaTh HAWMEHOBAaHWS XHMHYECKHUX COCIMHEHUI

MEXKIYHApOAHOTO CO3a TEOPETHUUECKONW M MPUKIAJHOW XMMHHM U TPUBUAJIbHBIE HAa3BaHUS Ba)KHEHUIIMX
BEIIECTB (ITWJICH, alleTHJICH, TIHLEPUH, (heHO, GopMalbIeru, yKCyCHas: KUCIIOoTa,
TJIMIIMH, YTapHBIA ra3, YIIIEKUCIbIA Ta3, aMMHaK, TalleHas U3BeCTh, HEeTallleHas U3BeCTh, ITUThEBas CO/la U
JIPYTHX), COCTABJIATH (POPMYJIbI HEOPraHUYECKMX W OPraHMYECKUX BEIIECTB, YPAaBHEHHUS XHMUYCCKUX
peakiuii, OOBSICHATH WX CMBICH;, TIOATBEPXKIAaTh XapaKTE€pPHble XHMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMH H 3aIlUCSIMU YPABHEHUH XUMHUYECKIX PEaKIIni;

5) copMupoBaHHOCTh YMEHUI yCTaHABIMBATH MPUHAMJIEKHOCTh M3YyUYEHHBIX HEOPTaHUYECKHX U
OpraHMYECKUX BEUIECTB K ONMPEAENCHHBIM KJIaccaM M TpyIIaM COSIUHEHHH, XapaKTepU30BaTh UX COCTaB U
Ba)KHEHIIINE CBOWCTBA; OMPEIENATh BUIBl XUMHUYECKHX CBs3eH (KOBaJIGHTHAs, MOHHAs, METaTH4YecKas,
BOJIOPOZHAS), THITHI KPUCTAIUTHYECKUX PEIIETOK BEIECTB; KIACCU(PUITUPOBATh XUMIUECKNE PEAKIINH;

6) BIaJeHHWE OCHOBHBIMH METOJAMHU HAyYHOTO MO3HAHMA BEUIECTB M XHUMHMYECKUX SBIECHUI
(HabmoieHne, N3MEpEHHe, SKCIIEPUMEHT, MOJICITHPOBAHHE);

7) chopMHpPOBAaHHOCTh YMEHHWH IMPOBOAMTH PACYETHl MO0 XUMHUYECKHM (QOpMyjaM U ypaBHEHUSM
XUMAYECKHX PEaKIUi C WCMOJIb30BaHWEeM (U3MYECKUX BEIUYMH, XapaKTEepU3YIOIIUX BellecTBa C
KOJINUECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpPMajJbHbIC YCIOBHUS) Ta30B, KOJMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKUE 3HAHUS [JIs1 MPUHATUS PELUICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYyallUsIX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMEHEHUEM;

8) CcPOpMHUPOBAHHOCTH YMEHHMH IUTAHUPOBATH M  BBINOJHATH XUMHYECKUH 3KCHCPUMEHT
(mpeBpallieHusi OpraHUMYeCKNX BEIIECTB NMPU HArpeBaHUHM, IOJYYCHUE DTHICHA M M3ydeHHE €ro CBOWCTB,
KaueCTBCHHBIC pEaKIWWu Ha albJCTHUABI, KpaxMall, YKCYCHYI0O KHCIOTY; JACHaTypaius OeIKOoB IpHu
HarpeBaHUH, I[BETHBIC PEakIMK OEJIKOB; MPOBOJAHUThH PEAKIMA HOHHOTO OOMEHA, ONPEAETSTh CPeay BOIHBIX
pacTBOpOB, KAa4yeCTBEHHbIE peakluu Ha cyinbdar-, KapOoHAT- M XJOPUA-aHHUOHBI, Ha KAaTHOH aMMOHHS;
peliaTh 3KCIepuMeHTaIbHbIE 3a1a4u 1o TeMaM "Metamiel”" 1 "HemeTaiipl") B COOTBETCTBUN

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



Tabnuua 1 — [Inanupyemble pe3ysbTaTbl OCBOCHUS 00111€00pa30BaTeIbHON JUCIUTIITMHBI

MO3HABATEJIbHBIMHU JEHCTBUAMU:

a) 0a30BbIe JJOTHYECKHE IeiiCTBHS:

- CaMOCTOSATEILHO (dhopMyIMpoBaTh u
aKTyaJIu3UpOBaTh MPOOJIEMy, paccMaTpUBaTh €
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYHIGCTBCHHBIﬁ HpI/ISHaK NIn
OCHOBAHUA IJIdA CpaBHeHI/IH, Knaccn(bnxaunn 58
0000111eHMS;

- OINpenensaTh e NeATeNbHOCTH, 3aJaBaTh
napaMeTpH 58 KpI/ITepI/II/I UX JOCTHUKCHUA,

- BBISABJIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B
paccMaTpUBaeMBbIX SIBJICHHSIX;

- BHOCHTh KOPPEKTHBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YNHTATOB IEIISM,
OIICHUBAThH PUCKH MOCIICJICTBUN JACATEIHHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TPHU
pEIIeHNH KU3HEHHBIX MPoOIeM

0) 0a3oBbIe HCCIeA0BaTEIbCKHE TeHCTBUS:

- BJIAJIETh HaBBIKAMH y4eOHO-

Kon u IlnanupyemMble pe3yJjbTaThl 0CBOECHHS THCIUILIHHBI

HaNMMeHOBaHHe

(popmupyembIxX Oo0mme JucuuninHapHble

KOMIIeTeHIM

OK 01. | B yacTé TPyA0BOr0 BOCIIUTAHUSA: - BJIAJEThb CHCTEMOM XUMHUYECKMX 3HAHHUW, KOTOpas  BKJIIOYACT:

BriOupath - TOTOBHOCTb K TPyAy, OCO3HaHHE IEHHOCTH | OCHOBOMOJAralolue MOHATUA (XMMHYECKUN AJIEMEHT, aToM, JJIEKTPOHHAs

CIocoObI MacTepeTBa, TPy oIooue; oboJiouka aroma, s-, p-, 0-3JIeKTpOHHBIC OPOUTAIM AaTOMOB, HOH, MOJICKYIIa,

pemieHuss 3ajay | - TOTOBHOCT K aKTUBHOW [CATENIBHOCTH | BaJIeHTHOCTb, 3JIE€KTPOOTPHLATENLHOCTh, CTENEHb OKUCJIEHHUs, XUMHYecKas

npodeccHoHaIbH | TEXHOJOTHYECKOH 1 COLMATBHOHN | cBg3p, MOJL, MOJIApHAS MAacca, MOJAPHEI OOBEM, YITIEpPOIHBIA CKENIET,

oif iesTenbHOCTH | HAMPABICHHOCTH, CIOCOOHOCTh HHULMHPOBATS, (GyHKIMOHATBHAS TPYIIA, PauKall, U30MEpPHUs, U30MEPbI, TOMOJIOTUICCKHIA

npUMeHHTENpHo | [VIAHUPOBATE M CAMOCTOATEIBHO - BBIIOIHATD | gy roMoIOrH, YIiaeBoLOPOIbI, KUCIOPOI- M a30TCOAEPIKAIIUE COEAMHEHUS,

K pasiuyHply | TAKYIO ACATCILHOCTD, OMOJIOTHYECKH AKTUBHBIE BEIECTBA (YIJIEBOIbI, KMPBI, OEIKM), MOHOMED,

KOHTEKCTaM ) HHTEpeC K PasiMaHbIM chepam MOJIUMEP, CTPYKTYPHOE 3BCHO, BBICOKOMOJICKYJISIPHBIC  COCAMHCHWSI,
HPO(ECCHOHAILHOI ACATENLHOCTH, KPUCTAJNTNYECKasi PEIIETKA, THIbI XUMHUYECKUX pPeaKiuil (OKHCIUTEIbHO-
OBjajieHne YHUBEPCAJbHBIMH  YYeOHBIMH

BOCCTAaHOBUTENbHBIE, 3K30- U SHJO0TEPMHUUECKHE, PEaKIIUU HOHHOTO 00MEHa),
pacTBOp, IEKTPOIUTHI, HEIIEKTPOIUTHI, IEKTPOIUTHYECKAs TUCCOLUALNS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM PEeaKIK, XUMUYECKOE
paBHOBECHE), TEOPUM U 3aKOHBl (TEOpHs XUMHYECKOTO CTPOEHUS
opranuueckux BemectB A.M. ByriepoBa, Teopusi 3JIEKTPOIMTUYECKOM
Juccounuanuy, nepuoaudeckuil 3axkon .M. MenneneeBa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XMMHHU, (PAKTOJIOTHUECKHE
CBEJIEHUS O CBOMCTBAX, COCTaBE, MOJTYYEHUU U O€30M1acCHOM HCIOJIb30BAaHUH
BaXHEHIIMX HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- yYMEThb BBIABIATH XapaKTEpHbIE MPHU3HAKK M B3aUMOCBS3b H3YYEHHBIX
MOHSTHH, IPUMEHITh COOTBETCTBYIOIME MOHATHS IIPU ONMUCAHUHM CTPOCHMUS
U CBOMCTB HEOPraHMYECKUX W OPraHMYECKHX BELECTB U UX MPEBpaLICHHI;

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

- yMeTh HCHOJIb30BaTh HAMMEHOBAHUS XMMHYECKUX  COEAMHEHUI
MEXKJYHApOAHOTO COI03a TEOPETHYECKOM W MPUKIAJIHOW XHUMHU U

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




HCCIIEN0BATEIbCKOU u MIPOEKTHOMN
NesTeNbHOCTH, HaBbIKAMH  pa3pelleHHs
pooem;

- BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U U
AKTYaJIMU3NUPOBATH 3aaavy, BbIABHUI'ATh

TUIOTE3y €€ PEIICHUs, HaXOOUTh apryMEHTBI
JUIs  J1OKa3aTeslbCTBA CBOUX YTBEPXKACHUH,
3aJ1aBaTh IapaMeTpbl U KPUTEPUU PELICHHUS;

- aHaNM3MUpOBaTh IOJYYEHHbIE B  XOJ€
pelleHnsl 3aJaud  pe3yJbTaTbhl, KPUTHYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOTHO3UPOBaTh ~ HM3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- YMETh IIEPEHOCUTH 3HaHUsA B
[IO3HABATENIbHYI0 U MPAKTUYECKYI0 00J1acTu
KU3HEIEATEIBHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIABUTAaThb HOBBIC naeu, HpennaraTb
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
-  COOCOOHOCTP WX  HCIIOJB30BaHUA B

MMO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

YIJIEKUCIBIN a3, aMMMAK, TalleHasl U3BECTh, HETralleHasi U3BECTh, ITUThEeBast
cojla U JpYyrux), COCTaBIATh (POPMYJbl HEOPraHMYECKUX M OPraHUYECKUX
BEIIECTB, YPAaBHCHHS XHMUYECKHX pEaKIHid, OOBACHATH HUX CMBICI;
IIOATBEP)K1aTh XapaKTepHBbIE XUMHUYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOILMMHU 3KCHEPUMEHTAMHU U 3allUCAMU YPAaBHEHUN XHMHUYECKUX
peaKIuii;

- YMETb YCTaHaBJIMBaTh INPUHAIJIEKHOCTh M3YUYEHHBIX HEOPraHMUYECKUX U
OpPraHMYECKUX BEILECTB K ONPEACICHHBIM KJlacCaM U IpyIIaM COECIUHEHUH,
XapaKTepu30BaTh WX COCTAaB M Ba)XKHEWILIME CBOMCTBA; OMNPEIENIATH BHJIbI
XMMUYECKHUX CBs3€eH (KOBaJeHTHAas, MOHHAs, MeTaJUIMYecKas, BOJOPOIHAs),
TUIIBI KPUCTAJUTMYECKUX PEIIETOK BEMIECTB; KIacCU(DUIIMPOBATh XUMHUECKHE
peaxkuuu;

- chopMHUpOBaTh MPEACTABICHHS: O MaTepHaIbHOM EIWHCTBE MHDA,
3aKOHOMEPHOCTSX U NI03HABAEMOCTH SIBJICHUI NPUPOBL; O MECTE U 3HAYCHUU
XUMHA B CHCTEME ECTeCTBEHHBIX HAayK M €€ pOoJii B OOECIeYeHHH
YCTOMUYMBOTO pa3BUTHS YEJIOBEUYECTBA: B PEIICHUH MPOOIeM SKOIOTHYECKOH,
DHEPTreTUYECKOW W THUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI,
CO3/IaHUM HOBBIX MaTE€pHUaIOB, HOBBIX UCTOYHUKOB SHEPIHH, B 00ECIIEYeHUN
paIMoHaIbHOIO MPUPOAONOIL30BaHusA, B (DOPMUPOBAHUM MHUPOBO33PEHUS U
oOmiell KylIbTypbl 4eEJIOBEKa, a TakXKe HKOJOTHYECKHM OOOCHOBAHHOTO
OTHOUIEHMSI K CBOEMY 3/10POBbIO U MIPUPOJHOM CpEIE;

- BJAJETb CHCTEMOM XMMMYECKHX 3HAHHWM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAlONIME TOHATUS  (IOMOJIHUTENBHO K CHUCTEME MOHSITHH
0a30BOro ypoBHs) - U30TOIBI, OCHOBHOE U BO30YX/IEHHOE COCTOSIHHE aTOMa,
ruOpuIu3aIys aTOMHBIX opOuTanel, xumudeckas cBsisb ("c" u "n", KpaTHbIE
CBS3M), MOJSIpHAas KOHLEHTpalus, CTPYKTypHass Qopmyna, uzomepus
(cTpykTypHasi, reomeTpudeckas (LMC-TpaHC-U30MEpHsI), TUIIBI XUMHUYECKUX
peakiuii (roMo- U TeTeporeHHble, OOpaTUMble U HEOOpaTUMBIE), PaCTBOPHI

(MCTUHHBIE,  JMCIEPCHBIE  CHUCTEMBI), KPHCTANIOTHAPAThI,  CTENEHb
JUCCOLMAIINKU, DJIEKTPOJIN3, KPEKUHT, PUGOPMHUHT);T€OPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PDEHUYECKUE 3HAHUA, JIeKAllUe B OCHOBE
NOHUMaHMs TNPUYUHHOCTM M  CHCTEMHOCTH XUMHUYECKUX  SIBJICHHH,

COBpPEMEHHBbIE TPEJACTABJICHUSI O CTPOCHHUM BEIIECTBA Ha AaTOMHOM,
MOJIEKYJISIPHOM M HaJMOJIEKYJIIDHOM  YPOBHSX; THPEJCTABICHUS O




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

- YMEeTh NPOBOAMTH PACUYEThl MO XMMHUYECKMM (opMyjaM U YpPaBHEHUSIM
XUMHYECKHX PEAKIHUH C HUCIOIb30BaHUEM (PH3UUECKUX BEIUYMH (MAacChl,
o0beMa Ta30oB, KOJIMYECTBA BEIECTBA), XapaKTEPHU3YIOLIMX BEILECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacueThl [0 HAXOXKICHUI0 XHMHYECKOU
dopMynbl BelecTBa; pacdyeTbl Macchl (00beMa, KOJIMYECTBA BEIECTBA)
IIPOJYKTa peaklyu, €CJIi OJHO U3 UCXOJIHBIX BEUIECTB JIaHO B BUJIE pacTBOPa
C ONpeAeTeHHON MaccoBOM J0iel pacTBOPEHHOro BEIIEeCTBA WIM JAHO B
M30bITKE (MMEET IPUMECH); pacueThl MACCOBOM MM OOBEMHOMN J10JIM BBIXOAA
IPOAYKTa PEAaKIMU; pacueThl TEIUIoBOro »¢dexra peakuui, 0OBEMHBIX
OTHOIIICHUH T'a30B;

- YMEThb BBIABIIATH XapaKTEpHbIE NPU3HAKW M B3aWMOCBS3b H3YYEHHBIX
MOHSTHUH, IPUMEHITh COOTBETCTBYIOLME MOHITHUS IPU OMUCAHUM CTPOCHMUS
U CBOMCTB HEOPraHMYECKHUX M OPraHMYECKHUX BELIECTB M UX IPEBPALCHUI;
BBISIBJISITH ~ B3aMMOCBA3b ~ XMMHYECKMX 3HAaHMW C  TOHATUAMU WU
NpeCTaBICHUAMH JAPYTUX NPEAMETOB JUIsl 00Jiee OCO3HAaHHOTO OHUMAaHMS U
OOBSICHEHUS CYIIHOCTH MAaTepUalbHOIO €IWHCTBA MHpPA; HCIIOJIb30BAThH
CHUCTEMHbIE XHMMHYECKHE 3HAHMsS JUId OOBSICHEHUS M MPOTHO3UPOBAHMS
SBJICHUH, UMEIOIINX €CTECTBEHHOHAYUHYIO IIPUPOLY;

- YMETh MHCHOJIb30BaThb HAMMEHOBAaHUS XUMHUYECKHMX  COEAVUHEHHM
MEXKJIYHApOAHOTO COI03a TEOPETHYECKOM W MPUKIATHOM XUMHH U
TPUBUAIBHBIE HAa3BaHUs BEILIECTB, OTHOCSIIMXCS K M3YYEHHBIM KJlaccam
OpraHUYECKUX U HEOPraHMYECKUX COEJIMHEHUH; HCIOIb30BaTh XUMHUUECKYIO
CUMBOJMKY JUIi COCTaBJeHHsS (OpMyn HEOpPraHHMYECKHUX  BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX )
dopMynT OpraHMYECKHMX BEIIECTB; COCTAaBJIATh YPaBHEHHUS XHUMHYECKHX
pEeaKkUMi M PacKpbIBATh UX CYLIIHOCTh: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPEICTBOM COCTABJICHHUSI MIEKTPOHHOIO OajlaHCa 3THUX PEeaKIHid;
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peakiuii HOHHOTO OOMEHa IyTeM COCTAaBJICHHUS MX IOJIHBIX U COKpAIlEHHBIX
MOHHBIX YPaBHEHUM; peaKlnil TUAPOIN3a, PEAKIUMA

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

- YMeTh KJacCU(pUIMpPOBaTh HEOPTaHMUYECKUE W OPTraHUYECKHE BEIIECTBA U
XUMHUYECKHUE PEAKIUU, CAMOCTOSATEIbHO BHIOMPATh OCHOBAHUS M KPUTEPHH
JUIsl Kiaccu(UKaluu U3y4aeMblX XMMUYECKUX OOBEKTOB; XapaKTepU30BaTh
COCTaB M Ba)KHEUIIME CBOMCTBA BEILIECTB, IPUHAJJICKAIINUX K ONPEACIICHHBIM
KJlaccaM U rpylnmnam COeIMHEHHUH (IIPOCThIe BELIECTBA, OKCU/IbI, THIPOKCH/IBI,
COJIM; YTJIEBOJIOPOABI, HPOCThIe 3(GUPBI, CHUPTHI, (EHOJBI, ATbAETHIBI,
KETOHBI, KApOOHOBBIE KUCIIOTHI, CIIOKHBIC d(UPHI, )KUPBI, YIIIEBObI, AMUHBI,
AMUHOKUCIIOTHI, ONTKH); IPUMEHSTh 3HAHUS O COCTaBEe M CBOWCTBAX BEIIECTB
JUISt AKCIIEPUMEHTAIbHON IIPOBEPKHU TUIOTE3 OTHOCHUTEJILHO
3aKOHOMEPHOCTEN NPOTEKAaHUS XUMHUYECKMX PEaKLHUH M IPOTHO3UPOBAHMS
BO3MOKHOCTEHN UX OCYILECTBIICHHUS;

- YMETh MOATBEP)KIAaThb Ha KOHKPETHBIX MPUMEPAX XapakTep 3aBUCUMOCTU
PEaKIMOHHON CIIOCOOHOCTH OpPraHMYECKUX COEIMHEHUN OT KPAaTHOCTH U
TUIa KOBaJIeHTHOM cBs3M ("c" u "), B3aMMHOTO BJIMSHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJax; a TakkKe OT OCOOCHHOCTEH peaju3alMy pa3indHbIX
MEXaHU3MOB NPOTEKAHUSI peaKLnii;

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

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIC
cpeiacTBa
MOKCKA, aHAJIN3a

B 00/1acTH HEHHOCTH HAYYHOI'O ITO3HAHMSA:

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

- yMeTh IUIAHUPOBATh W  BBINONHATH XUMHUYECKHH  OKCIEPUMEHT
(mpeBpallleHusT OpPraHWYECKUX BEIIECTB TIpPU HArPEBAHHUM, MOJIYYEHHUE
ATUJICHA U M3YYEHUE €r0 CBOMCTB, KaUECTBEHHBIC PEAKI[MW HA aJIbJICTUIbI,
Kpaxmall, YKCYCHYIO KHCJOTYy;, JeHarypauus OCIKOB NpH HarpeBaHUH,
IIBETHBIC pEAaKIMU OEIKOB, TMPOBOJAWTh PEAKIMK HOHHOTO OOMEHa,
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u
UHTEPIIPETaluU
uHpOpMALIUU U
nH(pOpMaITMOHH
BIC TEXHOJIOTUHI
JUTSI BBITIOJTHEHUS
3a1a4
npo¢eCCHOHAIIBH
Ol IeATEbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa
B [IOJIMKYJIbTYPHOM MHDE;

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

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

JeSITeIbHOCTh MHIUBUAYATbHO U B TPYIIIIE;
OBiajeHne YHHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMUAEHCTBUSIMMU:

B) pa6ora ¢ undopmanmeii:

- BJIaJICTh HaBBIKAMH MOJTy4YeHUs HH(POpMaLUn
u3 HUCTOYHHUKOB pasHbIX THUTIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATH  IOMCK,
aHaJIM3, CUCTEMAaTHU3alMI0 U HHTEpIpeTaIiio
nH(pOpMalIUK PA3NUYHBIX BUAOB U  (GopM
MIpe/ICTaBJICHMUS;

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

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

- WUCTIOJNB30BaTh CPENCTBA WH(POPMAIIMOHHBIX
U KOMMYHHKAIIMOHHBIX  TEXHOJOTUH B
pElIeHNH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
U OpraHU3aIlMOHHBIX 3a/a4 C COOJIIOJICHHEM
TpeboBaHui SPTOHOMUKH, TEXHHUKHU
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepexeHusi, MPaBOBbIX M STUYECKUX
HOPM, HOPM HH(OPMAITMOHHON 0€30aCHOCTH;

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

- yMeTh aHAJIM3UPOBATh XHMHUYECKYI0 HH(POPMAIHMIO, MOIy4aeMyl U3
pa3HbIX MCTOYHHMKOB (CPEICTB MaccoBOil MH(opmauuu, cetb VHTEpHET U
Apyrue);

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

- YMETh MPOBOJUTH PAaCUYEThl MO XUMHUYECKUM (OpMyIaM U ypaBHEHUSIM
XUMHWYCCKUX peaKHI/Iﬁ C HUCITOJIB30BAHUECM (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,

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

- YMETb CaMOCTOSITEIbHO IUIAHUPOBATb U MPOBOJUTH XUMHUYECKUH
SKCIICPUMCHT (HOHy‘ICHI/IC U HU3Y4YCHHC CBOMCTB HCOPraHN4YCCKUX U
OpPraHMYeCKHX BEIECTB, KAUeCTBEHHbIE PEAKLIUHU YTJIEBOJIOPOIOB Pa3IMYHBIX
KJIaCCOB M KHCIOPOJCOAEPKAIINX OPraHMYECKHX BEIIECTB, pEIIeHHE
HKCHEPUMEHTAIbHBIX 33/a4 [0 pPaclo3HAaBaHUIO HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB) ¢ COOIIOCHHEM MpaBui 0€30MacHOT0 OOpaleHHs C
BEIIECTBAaMH U Ja0OpaTOpHbIM 0OOpyZOBaHUEM, (OPMYIMPOBATH LIEIH

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

uH(pOpMallMd B pa3NUYHBIX HCTOYHUKAX (HaydyHas W YydyeOHO-HaydHas
JIUTepaTypa, CpeicTBa MaccoBOM MHGpopManuu, ceTh VIHTepHET u Apyrue),
KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(pOpPMAIUIO, mepepadaThiBaTh
€€ M MCTOJIb30BaTh B COOTBETCTBHH C ITOCTABJICHHON yueOHOM 3a1a4eii;

- BJIAJIETh CHUCTEMOM 3HAHUM O METOJAX HAYYHOIO IO3HAHUS SIBJICHUU
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- BJAQJETh HAaBbIKAMU PACIIO3HABAHUSA U | IPUPOJBI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX U YMEHUSMHU IPUMEHSTH
3amuThl  MHGoOpManuu, WHOOPMALMOHHON | ’TH 3HAHUS NPHU HKCHEPUMEHTAIbHOM HCCIEAOBAHUU BEIIECTB M IS
0€30MaCHOCTH JIMYHOCTH; OOBSCHEHUS XUMHYECKHX SBICHHUH, MMEIOIIUX MECTO B IPUPOAE
IIPAKTUYECKON JEATEIbHOCTH YEIOBEKA U B TOBCEIHEBHOM KU3HU;
OK 04. - TOTOBHOCTD K CaMOpa3BUTHUIO, | - YMETb IUIAHUPOBaThb U  BBIIOJHATH XUMHUYECKUH  OKCIIEPUMEHT
OddexTuBHO CaMOCTOATEJILHOCTU U CAaMOOIIPEEIICHUIO; (mpeBpailleHusi OPraHUYEeCKHX BEIIECTB IPU HArpeBaHUHU, IOJIy4YCHUE
B3alMOJICIICTBOB | -OBJIaJICHUE HaBbIKaMU y4eOHO- | STHJICHa ¥ M3Y4YE€HHE €r0 CBOWCTB, KAUYECTBEHHBIC PEAKIMU Ha alibJCTH]IbI,
aTh ¥ paboTaTh B | UCCIIEIOBATEILCKOMH, MIPOEKTHOMN U | KpaxMall, YKCYCHYIO KHCJOTYy; JeHarypauus O€lKOB NpHU HarpeBaHUH,
KOJUJIEKTHUBE U COLIMAJIbHOMU JESITENIbHOCTH; LBETHbIE peakUUU OEIKOB; MPOBOAUTH pEAKUUU HOHHOIO OOMEHa,
KOMaH/1e OBaanenue YHHBEPCAJBHBIMH | OIPEJEIATh CPEly BOJHBIX PACTBOPOB, KAUECTBEHHbBIE pEaKI[MH Ha CyIb(ar-,

KOMMYHUKATHUBHBIMU JIeHiCTBUAMM:

0) coBMecTHasl 1eATeJIbHOCTD:

- TMOHUMATh U HCIOJIb30BaTh IMPEUMYIIECTBA
KOMaHIHOW ¥ UHJIMBUyaIbHOU pabOTHI;

- IIPUHUMATh LEIn COBMECTHOMN
NEeSATEIbHOCTH, OpraHu30BbIBAThH u
KOOPJIMHHUPOBATH NeNCcTBUA o ee
JOCTMIKEHHIO: COCTaBJIATh IUIaH JCHCTBUH,
pacnpenensarb poiad C YY4ETOM MHEHUU
YYaCTHUKOB o0cyx1aTh pe3yabTaThl
COBMECTHOH paboThI;

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

- OCYIIECTBJISITh TO3UTHBHOE CTPATETHYECKOE
MOBEJEHUE B  Pa3jIM4HbIX  CHUTYalHUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpakeHUe, OBITh
WHULIMATUBHBIM

OBaanenue YHHBEPCAJIbHbIMH
peryJsiTUBHbIMH J1eHCTBUSIMMU:

r) NpUHATHE ce0sl M IPYTruX JIoaei:

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

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

-yMeTh  CaMOCTOSITEIbHO IUIAHUPOBATh M  MPOBOAUTH  XMUMHUYECKUN
DKCIEPUMEHT (TOJIY4YEHHME U M3YyYEHUE CBOWCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIMH YIJIEBOJAOPOJOB PAa3IUUYHbIX
KJIACCOB UM KHUCJIOPOACOAEPKAIIUX OPraHMYECKUX BELIECTB, PELIECHUE
AKCIEPUMEHTAJbHBIX 33Jad IO pACHO3HABaHUIO HEOPraHMYECKUX H
OpPraHMYECKHX BEIECTB) C COOJIIOJCHHEM IpaBUi 0€301MacHOro 0OpaleHus ¢
BELIeCTBAaMH U JIabOpaTOpHBIM 00OpyI0oBaHUEM, (OPMYJIUPOBATh LEIH
UCCIICIOBaHMsI, IPEJOCTaBIATh B  pa3duyHOW  (opMe  pe3yibTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OIIEHUBATh UX IOCTOBEPHOCTH;
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- TpHW3HABaTh CBOE MPaBO W MPaBO JPYTHX
JIFOJIeH Ha OIIHMOKMU;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MHUpP C
MTO3HUIUH JIPYrOro 4eJIOBEKa,

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

B 00/1acTH DK0J10rH14eCKOro BOCIINTAHMSA:

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

- IUIAaHUPOBAHUE U OCYLIECTBIICHUE NEHCTBUU 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, NMpPeJOTBpaLIaTh
ux;

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

HCCIEA0BATENbCKOM, MPOSKTHOM M COLUATBHON
JeSATEIHHOCTH;

- chopMupoBaTh MPEACTABICHHS: O XHUMHUYECKOW  COCTABIISIOIICH
€CTECTBEHHOHAyYHOM KapTUHbBl MHpPA, POJIM XMMHHM B ITO3HAHUM SIBIICHUU
npupoabl, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOAUMOM IS PELICHUS MPAKTUYECKIX
3a/1a4y ¥ SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJTHON cpene;

- YMEThb COOJIOJATh MpaBUiIa YKOJIOTUYECKU I11€JIeCO00PA3HOTI0 MOBEIACHUS B
OBITY U TPYAOBOH NEATEIHHOCTH B IIENIAX COXPAHEHHUS CBOETO 3J0POBbS U
OKpYXKarolllell MPUPOIHOW CpEelbl; YYUTHIBATH OIMACHOCTH BO3JICHCTBUS Ha
JKUBBIE OPTaHU3Mbl ONPENEICHHBIX BEUIECTB, IMOHMMAas CMBICI MOKa3aTess
MpEAEIbHON JONYCTUMON KOHIIEHTPALIUH;

- YMETb MPOTHO3UPOBATh, AHAIU3UPOBATH U OIEHUBATH C MO3UIMI
HKOJIOTUYECKON 0€30MaCHOCTHU TMOCIEICTBHUS OBITOBOM U MPOU3BOJICTBEHHON
NESTEIbHOCTH  YellOBEKa, CBSI3aHHOM ¢  mepepalOTKOW  BEIIECTB;
WCIIOJIH30BaTh TOJIYYCHHBIC 3HAHHS Il TPUHSTHS TPAMOTHBIX PEIICHUUN
mpo0OJieM B CUTYaIUsX, CBSI3aHHBIX C XUMUEH;

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

YMCHBIICHUA U NPECAOTBpPALICHUA HUX BPCAHOIO BO3JCHCTBHUS Ha OopraHusM
YCJIOBCKaA.
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2. CTPYKTYPA n COJAEP)KAHUE OBIIEOBPA3OBATEJILHOM

JUCIHUIIJINHBI
2.1. O6beM yueOHOI TUCIHUNJIMHBI M BUAbI Y4e0HOI padoThI

Tabmuna 2 — O6beM u BUIBI paboT 10 0011e00pa30BaTeNIbHON AUCIUILINHE

Buj yueOHoit padoThl

O0beM B yacax

OBBEM OFPA3OBATEJBHOM MPOI'PAMMBbBI TMCHUTLJIVHBI: 76
- TeOpeTHYeCcKoe 00yueHue 38
B T.4. MPO(HeCCHOHATLHO-OPUEHTUPOBAHHOE COIepKaHue (ITpaKTHYEeCKast -

TTOJITOTOBKA)

- NIPAKTHYeCKHe 3aHATHS 38
B T.4.

po(heCcCHOHATLHO-OPHEHTUPOBAHHOE COJIepKaHMe (IPaKTHYECKask TOITOTOBKA) -

nudepeHIMPOBaHHBIN 3a4eT 2

- IPOMEKYTOYHAS aTTECTAUA

B TOM YHCJIC:

KOHCYJIbTallU

OK3aMCH

auddepeHunpoBaHHbIN 3aUeT




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

KoJsin4ecTBO ayANTOPHBIX YacOB
BCEro B T.4. B
HaumeHnoBaHue pa3jaesioB U TeM popme TeopeTuy. fpaxiu

NPAKTHYECK | 00ydeHHe T

MOATrOTOBKH AT
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 8 - 4 4
Tema 1.1. CTpoeHHre aTOMOB XMMHYECKHX 3JIEMEHTOB U IPUPOAA XMMUYECKOH CBSI3U 4 - 2 2
Tema 1.2. [lepuoguyeckuii 3akon u Tadnuna /.M. Menneneesa 4 - 2 2
Pa3znen 2. XumMnyeckue peakumu 10 - 4 6
Tema 2.1. Tunbl XUMHUYECKUX PEAKITUN 6 - 2 4
Tema 2.2. DneKTpoauTHYECKast AUCCONMAIUS M HOHHBI 00MEH 4 - 2 2
Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKUX BelIeCTB 14 - 8 6
Tema 3.1. Knaccudukanusi, HOMEHKIATypa U CTPOCHHUE HEOPTaHUYECKHUX BEIIECTB 4 - 2 2
Tema 3.2. uU3UKO-XMMHUYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIECTB 8 - 6 2
Tema 3.3. VnenTudukanys HeOpraHMUYECKUX BEIIECTB 2 - - 2
Pa3nes 4. CTpoeHue H CBOICTBA OPraHMYeCKHUX BeIeCTB 26 - 14 12
Tema 4.1. Knaccudukanysi, CTpOeHHE M HOMEHKJIATypa OpraHMYeCKUX BEIIECTB 8 - 4 4
Tema 4.2. CBolicTBa OpraHU9IeCKUX COCTMHEHUI 12 - 6 6
Tema 4.3. nenTuduxanys opraHn4eckux BELIECTB, UX 3HAaUEHUE U IPUMEHEHHE B 6 - 4 2
OBITOBOM U IPOU3BOJICTBEHHOMN AESITEIbHOCTH YeJIOBEKa
Pa3nes S. Kunernyeckne u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSA 8 - 4 4
XMMHYECKHX peakiuii
Tema 5.1. CKopocTh XUMHUYECKUX peakluil. XMMHUECKOE PABHOBECUE 8 - 4 4
Pa3nen 6. PacTBopsbI 4 - 2 2
Tema 6.1. ITonsiTie 0 pacTBOpax 2 - 2 -
Tema 6.2. VccaenoBanue CBOMCTB pacTBOPOB 2 - - 2
Pa3nen 7. Xumusi B ObITY U POU3BOACTBEHHOI 1eATEIbHOCTH YeJI0OBEKA 6 - 2 2
OpPraHMYeCKHX BelllecTB
Tema 7.1. Xvimus B OBITY ¥ TPON3BOACTBEHHON JIEATEIILHOCTH YEIOBEKA 6 - 2 2
JnddepenunpoBaHHblii 324eT 2 - - 2
BCEI'O 76 . 38 38
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Tabnuua 4 — ConeprxkaHue TUCHUILUIUHbBI
HaumeHoBaHue Conep:xanue yuye0HOro marepuasa (0CHOBHOe M PodeccCHOHAJIBLHO- Oo0bem dopmMupyemblie
pa3iesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJTHON 4acos KOMIIeTeHIIUH
MOYJIb
1 2 3 4
Pa3zen 1. OcHOBBI CTPOEHHsI BellleCTBA 10
Tema 1.1. Cojaeprxanue yueOHOIr0o MaTepuaJa 4 OK 01
CrpoeHue aToMOB 1. CoBpemeHHas MOIe/Ib CTPOCHHS ATOMA. 2
XUMHYECKUX OnexkTpoHHas KoHpurypauus aroma. Knaccudukanus XMMUYECKHX 3J1€MEHTOB (S-
DJIEMEHTOB Y IIPUpOAa | , P-, d-a;memMenThl). BaneHTHbIC 31eKTpoHbI. BaleHTHOCTh. DJeKTpOHHAs MPUPOAA
XUMHUYECKOH CBS3U XUMHMUYECKON  CBS3M. OJIEKTPOOTpHULIATEIbHOCTh. KoBaneHTHas CBA3b, €€
pPa3sHOBHJHOCTH M  MEXaHHM3Mbl 00pa3oBaHus (OOMEHHBIA H  JOHOPHO-
akuentopHselit). MoHHas cBsa3b. MetajuMueckas cBsA3b. BopopoaHas CBs3b.
MexMONeKyIsipHbIe B3auMOJACHCTBHs. M30TOmBI, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUE aTOMa, THOpUAM3AlLKs aTOMHBIX OpOHUTAIEH.
IIpakTnyeckue 3aHATHSA 2
I13 Nel. PemieHne npakTH4YeCKUX 3aJaHUIl HA COCTaBJIeHHE JJIEKTPOHHO- 2
rpapuueckux ¢opmya sieMeHTOB 1—4 mepHoOAOB, 3IEKTPOHHBIX (HOpMYIT
MOJIEKYJ U OTIPEJIeJIEHNE THIIa CBSI3U.
Pemenne 3amaHuii Ha HCIOJIB30BAHME XHMHUYECKOM CHUMBOJMKH M Ha3BaHWU
COCIMHEHMI 10 HOMEHKJIATYpe MEXIYHAapOJHOIO COK3a TEOPETUYECKOW U
MIPUKJIAJIHON XUMHUM U TPUBHAJIBHBIX HA3BaHUW AJI COCTABIECHHUS XWMHUYECKUX
(dbopMyNl TBYXaTOMHBIX COEAMHEHUH (OKCHAOB, CyIb(GUIOB, THAPUIOB U T.I.) U
JPYTUX HEOPTaHUYECKUX COETMHEHUN OTAEIBHBIX KIACCOB.
Tema 1.2. Coaepxanue yueOHOro MaTepuaJia 4 OK 01
ITepuoanueckuii 3akoH | 2. Ilepuoamyeckasi cucremMa xumuueckux iemenron .M. MenaesieeBa. 2
n tabmuma J[.U. Ousnueckut  cmbicn  [lepuogmueckoro  3akona .M. Menpeneena.
Menpeneena 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XMMUYECKUX IJIEMEHTOB, 00pa3yeMbIX UMHU

HpOCTI)IX N CJIOXHBIX BE€HICCTB B COOTBCTCTBHUU C IIOJIOKCHHEM XHUMHYCCKOI'O
snemenTa B Ileproanueckoit cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUYCHHE
[Tepuonnueckoro 3akona J[[.M. MenneneeBa. Ilpornossr .M. Menneneena.
OTKprTI/Ie HOBBIX XUMHWYCCKUX 3JICMCHTOB.
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IIpakTuyeckune 3aHATHSA

I13 Ne2. PemieHne NpakTHKO-OPHEHTHPOBAHHBIX TEOPeTHYECKUX 3aJaHUI

Ha  XapakTepU3alMI0  XMMHYECKHX  JJIEMEHTOB «MeTtajuyeckue  /
HEMETAJUIMYECKUE CBOMCTBAY, JIEKTPOOTPHULIATEIBHOCTE U CPOJICTBO K JIEKTPOHY
XUMHMYECKHX DJIEMEHTOB B COOTBETCTBUE C HX DJIEKTPOHHBIM CTPOECHUEM H
IIOJIOKEHUEM B IIEPUOJMYECKOM CHCTEME XUMHYECKHX 23yeMeHtos JI.W.
MenpeneeBa». Pemenue pacueTHbIX 3aJad HAa HAXOXKIEHUE OTHOCHUTEIBHOU
MOJIEKYJISIpHOM Macchl. OrpeneneHre MacCOBOM JJOJIM XMMHUYECKHUX 3JIEMEHTOB B
CJI0KkHOM BenlecTtse. CocTaB, CTPOCHHE MOJIEKYIL.

Paznes 2. Xumnueckue peakuu

10

Tema 2.1.
THIBI XMMHYSCKHX
peaKkuuii

Coaep:xaHue y4eOHOro MaTepuaJia

3. Knaccupukanusi W THOBI XHMHYECKHX PpeaKknuii ¢ ydacTueMm
HEOPraHUuYeCKHX BelleCTB.

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

IIpakTHYecKkne 3aHATHA

I3 Ne3. CocraBjieHue YpaBHeHMH peakuuii coeIMHEHHN, Pa3JI0KEHUSs,
3aMeleHus, 00MeHa.

VYpaBHEHUS peakIuii TOPEeHHs, HOHHOTO OOMEHa, OKHCJIECHHS-BOCCTAHOBJIICHHUS.
Pacyer KONMMYECTBEHHBIX XapaKTEPUCTHK HUCXOAHBIX BEIIECTB U MPOIYKTOB
peakuuu. PacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK INPOJAYKTAa PEAKIMH
COEJIMHEHUS, €CIIM OJIHO U3 BEIIECTB JaHO B M30BITKE W/WIIN COAEPKUT MPUMECH.
Pacuer maccoBoil miu 06beMHOI A0IM BBIXOJa MPOAYKTa PEaKIMH COEAMHEHUS
OT TEOPETHYECKH BO3MOXKHOro. Pacuer oOBeMHBIX OTHOIIEHMH Tra3oB. Pacuer
Macchl (00BEM, KOJHMYECTBO BEIIECTBA) MPOJAYKTAa PEaKIUH, €CIH OTHO W3
BEIIECTB JIAHO B BHJIE pacTBOpa C OINpPENeJIeHHOW MaccoBOW Joeit
pPacTBOPEHHOTO BEIIECTBA.

I13 Ne4. Pemienne ypaBHeHHU OKMCICHUA-BOCCTAHOBJICHHS.

Crenenp oxuciacHus. OKHUCIUTENh, M BOCCTAHOBUTENL. OKHCINUTENHHO-
BOCCTAHOBUTEBHBIE pPEaKUUM B TMPUPOJE, MPOU3BOJCTBEHHBIX IMPOILIECCAX W
JKH3HEACATEILHOCTH OpraHN3MOB. OKHCIUTEIHHO-BOCCTAHOBUTEIIbHEIN

OK 01
OK 02
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noreHuuan  cpeabl.  CocraBieHMe U ypaBHUBAHHWE  OKHUCIIUTEIBHO-
BOCCTaAaHOBUTCIIbBHBIX peaKHHﬁ MCTOAOM 3JICKTPOHHOI'O 6aJ1cha. Tunmunabie
HEOPraHUYECKUE OKUCIUTEIM U BOCCTAHOBUTENIU. OIJIEKTPOJIU3 PACTBOPOB H
pacIuIaBoOB COJIEH.

Tema 2.2.
DIIEKTPOIUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Conep:kanue y4eOHOTro MaTepuaa

4. Teopus 3JeKTPOJIUTHYECKON Jucconnannu. Peaknuuu noHHoro oomeHna.
CocraBiieHne peakiuii MOHHOTO OOMEHa NyTEM COCTaBJIEHUS WX MOJHBIX U
COKpAIlICHHBIX HMOHHBIX YypaBHEHMU. ['Wiponu3 cosied. 3HayeHUE TUIAPOIU3A B
Ouojormueckux  OOMEHHbIX  mporeccax. [Ipumenenue  rugponuza B
MIPOMBIIIIJICHHOCTH.

IIpakTH4yeckue 3aHATUSA

113 NeS. Pemenne 3a1a4 Ha cOCTaBJIeHUE PeaKIMid MOHHOTO 00MeHa

HYTGM COCTABJICHUSA HUX IIOJIHBIX U COKpaHICHHI)IX HUOHHBIX ypaBHeHHﬁ. PGHIGHI/IG
3alad Ha COCTABJIICHHE MOJIEKYJSIPHBIX W HWOHHBIX YPaBHEHHH TUAPOJIN3A,
onpeJieJICHUE CTEIICHU THIPOJIn3a.

OK 01

Pa3zgen 3. CTpoeHne U CBOIiCTBA HEOPTaHNYECKNX BelIeCTB

14

Tema 3.1.
Knaccudukanus,
HOMCHKJIATypa 1
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

5. Knaccudukanusi, HOMEHKJIATYPa U CTPOeHHE HEOPTaHMYeCKHUX BellecTB
IIpeamer HeOpraHudecko XuMUU. B3auMOCBSA3b HEOPraHMYECKUX BEILECTB.
Knaccudukanus Heopranmueckux BemecTB. IIpocTeie M CIOXKHBIE BeEIECTBA.
OCHOBHBIE KJAacChl CIOXHBIX BELIECTB (OKCHU[bI, TUAPOKCH]IbI, KUCIOTHI, COJIN).
HomeHnkiiatypa n Ha3BaHHE HEOPraHMUYECKUX BELIECTB MCXOAA U3 UX XUMHUYECKOU
¢dbopMysIBl WINM COCTaBIEHHE XHUMHYECKOM (QOpPMYyNBl HCXOAs U3 Ha3BaHMS
BEILIECTBA 10 MEXAYHAPOAHOW HIIM TPUBUAIBHON HOMEHKIIATYPE.
Mexmonekynsapasle  B3aumonencTBusa.  Kpucrammormaparel.  ArperarHble
cocrostHUs BemiectBa. Kpucramnuueckue u  aMopdHble BemiecTBa. THUIIBI
KPUCTAININYECKUX PEUIETOK (aTOMHAas, MOJIEKYJISIpHAs, UOHHAs, METAJUINYECKas).
3aBUCUMOCTh (PU3MYECKHX CBOMCTB BelIeCTBAa OT TUNA KPUCTAJUIMYECKOM
pemetku. [IpruunHbl MHOrooOpa3us BEIIECTB.

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

IMpakTuyeckue 3aHATHSA

I3 Ne6. Pemienne 3agqau Ha pacyeT MacCOBOM /J0JIM XMMH4YECKOIr0 3JIeMEHTAa
(coennHeHus) B MoOJIeKYyJIe M aHAJHU3 CBOICTB OCHOBHBLIX KJIACCOB
HEOPraHU4eCKHX BelleCTB

OK 01
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Pemenne mnpakThyeckux 3adaHUd MO KiIacCU(UKAIMK, HOMEHKJIAType H
XUMHAYECKUM  (opMynaM HEOPraHMYECKMX BEIIECTB PAa3IUYHBIX KJIacCOB
(Ha3pIBaThb W COCTaBIATH (OPMYJbl XUMHUYECKHX BEIIECTB, ONPEICISThH
NPUHAIISKHOCTh K kiaccy). Ilomck  wHpOpMamuum 1o  Ha3BaHHM,
UICHTHPHUKATOPAM, CTPYKTYPHBIM (opMyIiaM.

Tema 3.2. Coaeprxanue yueOHOIro MaTepuaJa 8 OK 01
DU3UKO-XUMHYECKUE 6. Mertanabl. XUMHUYeCKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHUYeCKHX 2 OK 02
CBOMCTBA BeLeCTB
HEOPraHUYECKUX O6mue ¢uznueckue U XUMHUYECKHe CcBoOWcTBa MeTauioB. CrocOOBI MONY4YEeHHUS.
BELIECTB 3HaueHue METAJJIOB U HEMETAJUIOB B IIPUPOE U KU3HEEATEIBHOCTH YEIOBEKa U

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

OT KOPpO3UH.

7. Hemeta/ibl. O0mme (pu3nyecKkue U XMMUYECKHE CBOMCTBAa HEMETAJJIOB. 2

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

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

8. XuMmueckme CBOMCTBa OCHOBHEX KJIACCOB HEOPT'aHMYECKMX 2

BemecTe. OKCuAbl, TUAPOKCUABI, KUCIOTbI, COIM U Jp. 3aKOHOMEPHOCTU B

W3MEHEHUU CBOMCTB IMPOCTBIX BEIIECTB, BOJOPOJHBIX COEIMHEHUH, BBICIIUX

OKCHJIOB Y THIPOKCUJIOB.

IIpakTnyeckue 3aHATHSA 2

I13 Ne7. Pemienne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 3a/IaHNH HA 2

CBOIICTBA W NOJIyYeHHe HeopraHum4yeckux BeulecTB. CoCTaBi€HHE YpaBHEHHM

XUMHMUYECKUX PpEaKIMA C Y4YaCTHMEM IPOCTBIX M CIOKHBIX HEOPraHUYECKUX

BEUIECTB: OKCHJIOB METAJJIOB, HEMETANIOB U aM(QOTEpPHBIX DJIEMEHTOB;

HEOPraHMYeCKUX  KHCJIOT, OCHOBaHMH M  aM(OTEpHBIX  T'HIPOKCHU[OB,

HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.
Tema 3.3. Coaeprxkanue yueOHOIro MaTepuaJia 2 OK 01
[Tpon3sBoacTBO IIpakTHyeckue 3aHATHS 2 OK 02
HCOPraHMIECKUX I3 NeS8. Pemenue NPaKTHKO-OPMEHTHPOBAHHBIX 3a/laHHl 0  POJIH 2 OK 04
BEILIECTB. 3HAYCHHUE HEOPraHUuYeCKOW XMMHM B PA3BUTHU MeIUIHHBI
pUMEHEeHHeE B ObITY U Ha
IIPOU3BOJICTBE
Pa3nes 4. CTpoeHue H CBOICTBa OPraHMYeCKUX BelleCTB 26
Tema 4.1. Conep:kaHue y4eOHOT0 MaTepuaa 8 OK 01
Knaccudukanus, 9. B3anMocBs3b HEOPraHHMYeCKHUX U OPraHUYeCKHX BellecTB. 2
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CTPOCHUE H
HOMEHKJIaTypa
OpPraHUYeCKUX BEIIECTB

[Ipenmer opraHnyeckoil XUMHUHM. XUMHUECKOE CTPOEHUE KaK MOPSIAOK COSAUHEHHUS
aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJIeHTHOCTU. OCHOBHBIE IOJIOKEHUSI TEOPUU
XMMHYECKOTO  CTPOEHUA  OpraHudeckux coeauHennii  A.M. byrtieposa.
VYriepoaHblid CKeJeT OpraHu4YecKoil MoJeKyiabl. MoJleKyIsipHble U CTPYKTYpHBIC
(pa3BepHYTHIC, COKPAIICHHBIC) XUMHUYECKUE (DOPMYJIBI.

10. 3aBHCHMOCTB CBOWCTB BelleCTB OT XUMHYECKOI0 CTPOEHHS MOJIEKY.I.
N3omepust u n3zomepsl (CTPYyKTypHas, reoMeTpuyeckas (LUC-TpaHC-U30MEPHS).
Kparnocts xumuueckoii cBsi3u. [lonstue o ¢pyHkuuoHansHoU rpymme. [IpuHimmns
KJ1accu(UKaLUU OpPraHMYeCKUX COeAMHEHMH. MexayHapoJHas HOMEHKIATypa U
IIPUHIMIIBI HOMEHKJIATYpPhl OPraHUYECKUX COCAMHEHUMN.

IIpakTHyeckue 3aHATHUSA

I13 Ne9. HomeHKJIaTypa OPraHu4ecKUX COeTUHEHUIT O0TIeJbHBIX KJIACCOB
(HaChILICHHBIC, HEHACHIIICHHBIE M apOMAaTUYECKHE YTJIEBOJIOPOJIbI, CIUPTHI,
(eHOIbI, aNbJeTUIBI, KETOHBI, KapOOHOBBIE KHCIOTHI W Ap.) CocraBiieHue
MOJHBIX W COKPALICHHBIX CTPYKTYPHBIX (OPMYJT OpraHMYECKHX BEINECTB
OTJICNBHBIX  KJIACCOB, HCIIOJIb3YsSd WX Ha3BaHWsS [0 CHCTEMAaTHYECKOM
HOMEHKJIAType.

I13 Nel0. Pacuers! npocreiimeii ¢popmyJibl OpraHnyecKoi MoJIeKyJIbl, HCXOAs
U3 3JIEMEHTHOI'0 COCTaBa

Tema 4.2.
CBolicTBa OpraHMYeCcKUx
COCIMHEHUN

Coaep:xxanue yueOHOro MaTepuaJia

12

11. ®uznko-xMMHYeCKHe CBOICTBA OPraHMYecKUX COeNHEHHUH OTAeIbHBIX
KJIACCOB.

OCOOCHHOCTH  KJIacCM(pUKAMK U  HOMEHKJIATyphl  BHYTPH  KJacca;
TOMOJIOTHUECKUH psiil U obmas ¢opmyna; uzomepus; (pu3nyeckue CBOMICTBA;
XHUMHAYECKHE CBOWCTBA; CIIOCOOBI TTOTYYEHUSI.

12. TlpenenbHble, HenpeaeldbHbIe, APOMATHYECKHE YTJIEBOAOPO/IbI.
I'openne MeTaHa Kak OAWH U3 OCHOBHBIX HCTOYHHUKOB TeIJIa B POMBILIUIEHHOCTH
u ObiTy. CBOICTBA HPUPOAHBIX YIJIEBOJAOPOJIOB, HAXOXAECHHE B TNPHUPOJIE U
MIPUMEHEHHE aTKAHOB;

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

13. Kuciaopoacoaep:xamye coeJuHeHUsi. A30Tco/Iep:Kalue coeTnHEeHns

(ctupThl U (HEeHOITBI, KAPOOHOBBIE KHCIIOTHI U ()DHUPHI, aTTbJIETHIB U KETOHBI, JKUPHI,
yraeBonbl). lIpakTrueckoe NpUMEHEHUE STUJICHIJIMKOIS, TIUIeprHa, (eHoa.
[Ipumenenne Qopmanpaernna, aneTanbAeruja, YKCYCHOM KHCJIOTh. Mpbuta Kak

OK 01
OK 02
OK 04
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COJIM BBICHIUX KapOOHOBBIX KHCJIOT. Moromue CcBOWCTBA MbUTa. AMHUHBI U
aAMHHOKHCJIOTEI, OEJIKH.

I[MpakTuyeckue 3aHATHS

I3 Nell. CocraBiieHue peakuuid NpUcoeIMHEHNsI U OKUCJIEHUS HA NpuMepe
THJIeHa. PelieHrne pacueTHbIX 3a/lad C UCIMOJIb30BAHUEM IUIOTHOCTH Ta3oB IO

BOJIOPOJY U BO3IYXY.

113 Nel2. [IpoBeneHne XMMHYECKUX PeAKIHIl ¢ AHWINHOM U TVIMIIUHOM
JlaGopaTopHas paborta «OOpa3oBaHue cojiel aHWJIMHA. bpoMHupoBaHHWE aHWIMHA.
OOpazoBanue coneit rnunuHa. [lomydeHue MemHON conM TOUIMHA». PernieHue
SKCIEPUMEHTAIbHBIX 3a]1a4.

I13 Nel3. Pemenne pacuyeTHBbIX 3aa4 N0 YPABHEHUSIM peaklUi ¢ y4acTHeM
OPraHM4YeCKHX BellecTB.

Pemenue 1nenoyex mNpeBpalieHU Ha TEHETUYECKYIO CBS3b MEXIy KJaccamu
OPraHMYECKUX COCIUHEHUH C  COCTAaBICHUEM HA3BaHUHW  OPraHUYECKHUX
COCIMHEHUM 1O TPUBHAIBHOM WM  MEXAYHApOJHOHW  CHUCTEMaTUYECKOU
HOMEHKJIATYpE.

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

Conep:xanue yueOHOro MaTepuaJa

14. Buoopranuyeckue coeNHEHM.

[Ipumenernne u Owmonormueckass poib yrieBoaoB. OKHCICHHE YTIEBOJOB —
WMCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. OOIacTH NMPUMEHEHUS aMHUHOKHUCIOT.
[IpeBpamenust OenkoB MUINKM B OpraHu3Me. buosnormueckue (QpyHKIUN OEIKOB.
buonornueckue ¢GyHKIuU >KUpoOB. Ponlb OpraHMYecKol XUMHH B pPEIICHUU
npobeM muIIeBoi 6e3omacHoCTH. HyKIIEMHOBBIE KHUCIIOTHI: COCTaB U CTPOSHHE.
Crtpoenne nykneotunoB. CocraB HykienHoBbix kucior (JHK, PHK). Ponp
HYKJIEMHOBBIX KHCIIOT B )KH3HEIESTEILHOCTH OPTaHU3MOB

15. Poub opraHuyeckoil XMMHHM B pELIEHUH MpoOJeM SHEpPreTH4ecKon
0€30IaCHOCTH, B Pa3BUTHHM MEIUIIMHBI, CO3JAHUU HOBBIX MAaTEpUAJIOB, HOBBIX
UCTOYHHUKOB SHEPruM (aJlbTepHATUBHBIE MCTOYHMKH »HHepruu). OmnacHoCTh
BO3JICWCTBUS HA KUBBIE OPraHW3Mbl OPTAaHWYECKHUX BEIIECTB OTIEIBHBIX KJIACCOB
(yrineBooposl, CIUPTHL, (EHOIBI, XJIOPOPTaHUUECKUE ITPOU3BOIHBIC, allbIETH/IbI
U Jp.), CMBICI TIOKa3aTelis peiebHO JOMYCTUMON KOHIIEHTpAIuU

IMpakTuyeckue 3aHATHSA

I13 Ne14. UnenTupukanusi OpraHu4ecKuX COeANHEHNH OTAEIbHBIX KIAaCCOB
(Ha mpuMepe anbIeruioB, KpaxMaya, YKCYyCHOM KHCIIOTBI) C MCIOJIb30BAaHUEM HX
(U3MKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX KAUECTBEHHbIX PEaKLUH.

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

(IpUpPOIHBIX, OMOIOTUYECKHUX, TEXHOTEHHBIX )

Pazgen 5. Kunerudeckue ¥ TepMOAUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKNX PeaKkuid

Tema 5.1. CxopocTb

XUMHNYCCKUX peaKuHﬁ .

XUMHYECKOE
paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

16. Xumnueckue peaxkunu. Kinaccupurkanmusi XuMudecKnX peakmuii:
CKOpOCTh peakiyH, €€ 3aBUCHUMOCTh OT pa3IHYHBIX (PaKTOPOB: MPUPOIBI
pearupyromux BeIecTB, KOHIIEHTPAUN Pearupyoux BelecTB, TeMIEpaTyphl U
IUIOIIAN  PEAKIMOHHOW TOBEPXHOCTH. TeruioBble APQPEKTH XUMHUYECKUX
peakiuii. DK30- U SHIOTEPMUYECKHE, PEAKLIUH.

17. O6paTuMocTh peaknuii. XuMHu4ecKoe paBHOBECHE U €r0 CMEIICHUE IO/
NENUCTBUEM pPa3IUYHBIX (PAKTOPOB (KOHIIGHTpAIlMs PEareéHTOB MM IPOJYKTOB
peakuuu, AaBlIeHUWE, TemIepaTypa) MAis CO3JaHHs ONTHUMAJIbHBIX YCJIOBHIA
IIpOTEeKaHUs XuMuyeckux npoueccon. [Tpunnun Jle-IIlaTense

IIpakTH4yeckue 3aHATUSA

I13 NelS. OnpenesieHne 3aBHCHMOCTH CKOPOCTH PEeaKLMU OT KOHLEHTPALHUHU
pearupyroumx BelecTB

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

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

JUIL HaXOXKICHMs HAIIPABJICHUS CMEIIECHHS PaBHOBECHS XMMHUYECKOW PEAKIUU U
aHaJIn3 (PaKTOPOB, BIUSIOIIUX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHSI.

BnusiHue pa3nuuHbIX GakTOpOB HA U3MEHEHHE PABHOBECHUS XMMHUUYECKHX PeaKIuil.
3aKOH JEWCTBYIOIIMX MacC M KOHCTaHTa XHMMHMYECKOro paBHOBecHs. Pacuersl
PaBHOBECHBIX KOHLIEHTPALIMHA PEArupyrOLIMX BEUIECTB U IMPOAYKTOB pPEAKIUH.
Pacuyets! TeroBoro ¢ dexra peakuu.

OK 01
OK 02

Pa3nen 6. PacTBopsl

Tema 6.1.
[TonsiTe 0 pacTBOpax

Conep:xanue yueOHOro MaTepuaJa

N

18. PacrBopenue kak d¢usuko-xummuueckuii npouecc. PacrBopsnl. CriocoOsl
IIPUTOTOBJIEHUST PpacTBOPOB. PactBopumocTs. MaccoBass 1071 pacTBOPEHHOTO
BemecTBa. CMBICH MOKa3aTels IPENesbHO JOIMYCTHUMOM KOHLEHTpPAlMu U €ro
HCIOJIb30BAHUE B OIICHKE HKOJIOTHYECKON Oe30MacHOCTH.

OK 01
OK 02
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[IpaBmia 5KONOrMYECKH 1IEJIECOOOpPAa3HOr0 TMOBEAEHUS B OBITY U TPYAOBOH
JEATEIbHOCTH B LIEISAX COXPAHEHUS CBOErO 370POBbS M OKPYXKAlOLIEH MPUPOIHON
Cpelibl; OaCHOCTh BO3ACHCTBUS HA KUBbIE OPraHU3MBbI ONPEEICHHBIX BELIECTB.
PemreHne mNpakTUKO-OPUEHTHPOBAHHBIX pPACUETHBIX 3aJaHUM HAa pPAaCTBOPHI,
HCIOJIb3YeMbI€ B OBITOBOM U MTPOU3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKa

NMPOU3BOJACTBEHHOH /eSITeJIbHOCTH 4YeJIOBeKa, CBA3aHHAsl C NepepadoTKoM
BelleCTB

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

[IpuroTtoBneHue pacTBOPOB 3a/laHHON (MOJIAPHOI) KOHIEHTpAaUuu (C MPaKTUKO-

OpPHEHTHUPOBAHHBIMH BOIPOCAMH ), OTIPE/ICIICHNE CPEIbI BOAHBIX PACTBOPOB.

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

CYCIIEH3HUH, IMYJIbCUH, KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTHHHBIX H

KOJUIOMIHBIX PACTBOPOB, BBISIBJICHHE OCHOBHBIX PA3IMYUN MEXy HUMHU.
IMpodeccHoHaTbHO-OPMEHTHPOBAHHOE cojlep:KaHue (Co/lep:KaHue MPUKJIATHOT0 MOIYJIs)
Pa3nesn 7. Xumus B ObITY M IPON3BOICTBEHHOM 1eSTEJILHOCTH YeJI0BeKa 6 OK 01
Tema 7.1. Coaep:xanue yueOHOro MaTepuaJia OK 02
Xamus B ObITy 1 . 19. O0Hapy:keHHe HeOPraHMYeCKHX KATHOHOB M AHMOHOB, OPraHUYeCKHX 8112 847‘
TIPOU3BOICTBCHHON BelIeCTB OTAeJIbHBIX KJIACCOB € MCNO0JIb30BAHNEM KAYeCTBEHHBIX PeaKIuii
ACATEIPHOCTI HCIIOBCKA | [ayecTReHHBle XMMHYECKHE DEAKIMM, XapaKTepHble Ui  OOHAPYKEHHS

HEOPraHMYeCKUX BeIIecTB (KaTHUOHOB W aHUMOHOB). CocTaBieHHE ypaBHEHUH

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

Y MOHHOH (opmax.

Peakiium oOHapy)XeHUSI HEOPTraHMYECKHX BEIIECTB B peajbHBIX OOBEKTax

OKpY>Karolleu Cpeibl.

KadyecTBeHHBIE XWMHUYECKHME pEaKIUH, XapakTepHble /I OOHAPYKECHHUS

OTAENBHBIX KJIACCOB OPraHMYECKUX COEJUHEHUH: (EHOJIOB, albJETUIOB,

KpaxMaia, YKCYCHOHM KHCIIOTBI, aMUHOKHUCIIOT U JIp.

Jlenatypanus O€JIKOB IPH HarPEeBaHUH, IIBETHBIE PEAKLIUU OEJIKOB.

CocraBieHnEe Ka4yeCTBEHHBIX PeakIuii OOHApY)KEHHS OPTaHUYECKUX COSIWHEHHN

OTIEIbHBIX KJIACCOB.

IpakTuyeckue 3aHATHSA 2

II3 Nel8. OJxouiornyeckasi 0e30MACHOCTH MOCJHCACTBHI OBITOBOH M 2
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MOMCK W aHAJIN3 XUMUYECKOH HH(OpMAIH U3 Pa3IMYHBIX HCTOYHUKOB (HaydHas
u ydyeOHO-HAy4Has JMTEparypa, CpEACTBAa MacCOBOM HH(pOpMAIMH, CETh
WNHutepuer u apyrue).

Keticet (c yuetom Oyaymedi npodeccHOHANbHOM JEsATETHbHOCTH) Ha aHAIU3
uHpOpMAIIMM O TPOU3BOJACTBEHHOW JCATEIBHOCTH YEJOBEKa, CBS3aHHOW C
nepepaboOTKOM ¥ TONlydeHHMEeM BEIIeCTB, a TaKkKe C  JKOJOTMYECKOU

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

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn o

Peanuzanus yueOHOM TUCHUTUIMHBI TpeOyeT HaM4Ks y4eOHOTo KabuHeTa «XUMUN».

O6opynoBanue:

- pabouee MecTo neAarora (rpemnoaaBaTenbckuid crou (1 mr.), cryn (1 mr.)

- pabourie Mecta oOyuaromuxcs (CTombl 1adboparopusie (13 mit.), cTynbs (25 mrT.)

- nepconansHbIi KommboTep IRU CM-2017BR IRU bl (Intel® Core™ i3-10100, 8GB O3V,
PRO H510M-B, nonkmtoueHue kK cetu MHTEepHET ¢ MoayleM KOHTeHTHOW ¢uubrpamuu Traffic
Inspector, NetPolice m YandexDNS, BO3MOXXHOCTh TpaHCISIIIMM Ha DJKpaH ayado M BHUICO
uHpopmanuu (1 mr.)

- nporpamMuoe obecrneucnne Ha ITK — Microsoft Windows 10, Microsoft Office 2016
(Word, Excel, PowerPoint), 7Zip, 24PDF, Slunexc bpaysep (1 wir.)

- moautop DEXP DF24N1S (24”) (1 mT.)

- knaBuatypa (1 mr.)

- MbIb (1 mT.)

- reneBuzop DEXP 55UCY1 (55”) (1 mit.)

- kabenp s noakirodeHuss HDMI (1 mT.)

- ocka y4yeOHas (MesioBasi TpexceKunonHas) (1 mr.)

- naboparopuslii mocyna (60 mrT.)

- HuTpar-rectep (HuTpaTomep) Coske 2-ro nokosienus (1 mr.)

- BBITsDKHOU 1ikad (1 mr.)

- peaKTUBHI [T Ta0OPATOPHBIX U MPaKTHIECKUX padoT (200 mT.);

- MeH3ypKa s npuema jekapcers (100 mrT.)

- MATIETKU JyIs TiepeHoca kuakoctH (100 mt.)

- kon6a (10 mt.)

- npo6upku muuHpuyeckue (100 mr.)

- Habop TOTOBBIX MUKponpenapaTos (1 mrt.)

- MUKPOCKOI MOHOKYJISIpHBIH (1 1mIT.)

- MUKpPOCKON OMHOKYJSpHBIHN (1 mmIT.)

- Tabnuna «[lepuonuyeckas TabauIa XUMUIECKUX IeMeHTOBY (1 1mT.)

- Tabnnna «PacTBOPUMOCTh KHUCIIOT, OCHOBaHMI U cosielt B Boje» (1 mT.)

- Tabmuna «Psa akTuBHOCTH MeTautoBy (1 mT.)

- TaOJIMIBI U TUIAKATHl HA DJIEKTPOHHOM HOcUTele 1o TeMe «CTpOeHrnEe aTOMOB XUMHUYECKHUX
AIIEMEHTOB U MPUPOAA XUMHUUECKON CBS3M» (5 IIT.)

- TaONMUIBl M IUIAKaThl Ha DJIEKTPOHHOM HocHTene mo Teme «lleprogmueckuii 3aKoH U
tabnuna J[.1. Menneneesay (1 mir.)

- TaOJUIIBI M TJTAKATHI HA DJIEKTPOHHOM HOCHUTEIIE 110 TeMe « T UMbl XUMUYECKHX peaKImin» (8
IIT.)

- TaONWIBl W TUTAKaThl Ha DJJIEKTPOHHOM HOCHTENE IO TeMe «DIEKTPOIMTHUECKAs
JUCCOLIMAIMS M HOHHBIM 00MeH» (5 mIT.)

- TaOJIUIIBI ¥ TUTAKATHI HA 3JICKTPOHHOM HocHTele 1o TeMme «Kiaccudukanus, HOMEHKIIaTypa
U CTPOCHHE HEOPTaHMUECKUX BEIIeCTBY (5 MIT.)

- TaOJUIIBI M TJTAKATHI HA DIIEKTPOHHOM HOcHUTene 1Mo TeMe «[Ipou3BoICTBO HEOPTaHUIECKHX
BellecTB. 3HaUCHUE U MPUMEHEHHE B OBITY M Ha IPOU3BOJACTBEY (3 IIT.)

- TaOIIMIBI ¥ TUTAKATHI HA AJIEKTPOHHOM HocuTene 1o teMe «Kiaccudukanms, ctpoeHne u
HOMEHKJIaTypa OPraHUYECKUX BEIIEeCTB) (8 IIT.)

- Ta0IWIBI W TUTAKATHl HA AJIEKTPOHHOM HoOcHTene Mo TeMe «CBOWCTBAa OPraHWYECKHX
COeTMHEHUI» (5 1IT.)

- TaONMIbl U TUTAKaThl Ha DJIEKTPOHHOM HocuTese mo Tteme «OpraHuyeckue BellecTBa B
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KHU3HEACITENbHOCTH 4enoBeka. [Ipou3BOICTBO M NpPUMEHEHHWE OpPraHMYECKUX BEUIECTB B
IIPOMBIIITIEHHOCTH (5 1IT.)

- Tabmuubl M IJIaKaThl Ha DJIEKTPOHHOM HocuTene 1o Tteme «KuHernueckue u
TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTH TPOTEKaHUs XMMUYECKHX peakuuidl. PaBHOBecue
XUMUYECKHUX peakiuii» (5 mT.)

- TabmuIpl W IUIAKAaThl HAa DJEKTPOHHOM HOCHTENE MO TeMe «J/lucrepcHble CUCTEMbI H
(haKTOphI KX YCTOWYUBOCTH» (5 IMIT.)

- TaOJWIBl M TUIAKaThl Ha BJIEKTPOHHOM HocuTene mo teme «lccnemoBanue CBOWCTB
JIMCTIEPCHBIX CUCTEM JUIS UX UACHTU(GUKAIII (5 IIT.)

- TaOJIUIIBI U TUIAKATHI HA 3JICKTPOHHOM HOcHTeNe 1o TeMe «OO0HapyKeHHe HeOPraHUIEeCKUX
KaTHOHOB U AHUOHOB M OPraHWYeCKUX BEILIECTB OTACNbHBIX KIJIACCOB C HCIOJb30BaHUEM
KauEeCTBEHHBIX peakuuii» (5 1T.)

- TabiMUbl U IUTAKaThl HA OJJIEKTPOHHOM HOCUTENEe M0 TeMe «XHUMHUS B OBITY U
IIPOU3BOJICTBEHHON JESITEIBHOCTH YeIoBEKay (5 IIT.)

- Tabnuibl W TJIaKaThl Ha JJIEKTPOHHOM HocutTene no teme «OCHOBBI JTabopaTOpHOU
NPaKTUKUA B IPO(ECCHOHATBHBIX JTabopaTopusx» (5 mrT.)

- TaONUIBl U TJIAKAaThl HAa DJIEKTPOHHOM HOCUTENE MO TeMe «XUMHYECKHH aHamu3 mpod
BOJBD (2 1mIT.)

- TabnuIbl W TJIaKaThl HA DJIEKTPOHHOM HOCUTENE MO TeMe «XHUMHUYECKUH KOHTPOJIb
KayecTBa MPOJYKTOB MUTAHUSD (2 IIIT.)

- TaOJUIBl U TJIAKaThl HAa DJIEKTPOHHOM HOCUTENE MO TeMe «XUMHUYECKHH aHamu3 mpod
MOYBBD (5 1IT.)

- TaOnuIbl W IJIaKaThl HA 3JEKTPOHHOM Hocutene mno Teme «lMccrnemoBaHue 0OBEKTOB
ouocdepsn» (4 mrT.)

- Buaeopunbmbl Mo TemaM: «Harnsanas xwumusa. Opranudeckas xumuda. benku u
HYKJIEUHOBBIE KHCIOTBY (1 mr.), «Harmannas xumus. PacTtBopbl. DnekTpoidTUyYecKas
muccormanus» (1 mr.), «HarnsagHas xumust. XuMuyeckoe Npou3BoACTBO. Mertammyprusi» (1 mr.),
«XuMus 2I€MEHTOB HeMeTauToBy (1 mmiT.)

- CKJITHKA TEMHOE CTeKJI0 250 MJI ¢ y3KUM ropsiom (5 mit.)

- crynka Ne 3 (100 mi) ¢ mectukom (8 mit.)

- kon6a mepHast 1-250-2 (8 mT.)

- crakad H-1-100 (8 wT.)

- crakad H-1-1250 (8 mit.)

- crakan H-1-600 (8 mT.)

- nunuHap 3-50-2 (8 mr.)

- mumHAp 1-100-2 ¢ HocukoMm (8 mT.)

- BopoHka B-36-50 XC (8 mT.)

- BopoHka B-56-80 (8 mt.)

- 3aKUM NTPOOHPOYHBIH (8 1IT.)

- cripuHIoBka Ne 3A (8 mT.)

- npobupku [1X-1-14-120 (99 miT.)

- Habop (1aKOHOB C KPBILIIKaMU KarelbHUIIaMHu (5 mIT. )

- Habop 1o AekTponusy (1 mr.)

- mabopatopHsie roBenupHbie Becsl M-ER 122ACF (JR)

- kon6a mepHast 1-1000 (2 mT.)

- kost6a mepHas 1-500 (2 mT.)

- konba KM-2-250-34-TC (6 mir.)

- kom6a KM-2-100-34 (6 mir.)

- nunetka 2-2-2-10 (10 mT.)

- arietka 2-1-2-5 (2 mr.)

- munerka 2-1-2-1 ¢ npsimbIm rpaj. (2 mrT.)

- mmartens J-23-001 mst si3pika aeyxcroponauit mpsmoi 200%12 mm (10 mmT.)
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- Oropetka 1-3-2-25-0,1 6e3 kpanuka (5 mT.)

- Bechl asekTpoHHbIe JabopaTtopusie Macca-K BK-300 (HIIB=300r, auckp=0,005T miard.
d-120mMm BeTpo3amuTIKpas (1 mT.)

- mojenb «Kpucrammudeckas pemerka» «Aimasy qeMoHcTparonHas (1 mir.)

- Mukponaboparopusi g xumudeckoro skcrnepumenta (¢ IIIIN, mabopom kepamuku u
dapdopa (2 mrt.)

- mpu6op s nomydenust razos [ITITMY 1.4.3. TIC (1 mt.)

- 1abOPaTOPHBIN KOMILUIEKT IS HAYaJILHOTO O0y4YeHUS 110 XUMuu (2 1mIT.)

- Habop mocyAbl M TNPUHAMICKHOCTEH H3 MOJUMEPHBIX MaTepUajoB JUIsl MPOBEICHUS
nabopatopHbeIX paboT mo xumuu (MukporadbopaTopus Ha 2 —x y4damuxcs) (2 mrT.)

- Habop aTOMOB JJIsl COCTaBJIeHUs Mozeneit moneky (1 mr.)

- HaOOp peakTHBOB /s TMPOBEACHUS YYEHHYECKOTO OKCIEPUMEHTAa 10 XUMHHA B
COOTBETCTBUU C TEMaTUKOM nporpammsl (1 mr.)

- cTynka ¢ rnecroM kepamuueckue (D=80mm) (6 mT.)

- CTyIIKa C necToM crekiisinHas (1 mr.)

- cTaKaH MepHbIN cTeKISIHHBIN 150Mm (7 1mT.)

- MPOOUPKU CTEKJISTHHBIE (78 IIT.)

- kosiba mepHas 1-50 (15 mT.)

- kosiba mepHas 1-100-2 (23 mT.)

- kosiba mepHas 1-200 (15 mt.)

- kost6a mepHas 1-1000 (2 mT.)

- konba konndeckass KM-2-250-34TC (6 mrT.)

- kosiba konnueckass KM-2-100-34 (6 mT.)

- 6ropetka 1-3-2-25-0,1 6/xp (4 mr.)

- nunetka [1C 2-2-2-10 (5 mwr.)

- narietka 2-2-2-10 (3 mir.)

- nunetka 2-1-2-5 ¢ npsim. rpag. (1531) (5 m.)

- munerka 2-1-2-2 ¢ mpei.rpaa. (5 mr.)

- nunetka 2-1-2-1 ¢ mpeit.rpag. (912) (5 wr.)

- narietka Mopa 2-2-2 (15 mt.)

- nurnetka Mopa 2-2-10 (15 mr.)

- artetka [1C 2-2-2-25 (14 m.)

- IUJTUHAP MepHBIi 25 M (T1act. moacT) (20 mit.)

- mumHAp 3-50-2 (5 mT.)

- nunuaap 3-100-2 ¢ gen (5 mrt.)

- 6ropetka 1-3-2-500,1 6/xp. (5 miT.)

- 6ropetka 1-1-2-25-0,1 ¢ xp. (4 wT.)

- 6ropetka 1-3-2-25 6/kp (4 mT.)

- BopoHka B -36-50 XC 5 mt.)

- CKJISTHKA JIJIS1 PE€aKTUBOB C y3KOoU ropiaoBuHOM (125 i, TemHoe cTekio) (10 mT.)

- CKJISTHKA JUIsl peaKTUBOB C Y3KO0il ropsioBuHo# (250 mi1, TemHoe crekino) (10 mT.)

- CKJISTHKA JIJIS1 PEaKTUBOB C IIIMPOKOM ropiioBruHOM (250 M1, cBetinoe crekiio) (10 mT.)

- OyThUIKa y3Koropias, rpagyupoBannas — 50 mu, /3T, LAMAPLAST (10 mr.)

- OyThUIKa KBajpaTHasl rpaJlyupoBaHHasi, ¢ 3aBUHUYMBatouleiics kppimkoi, [IDHJ] — 100 mn
(10 mt.); 6yTeiKa BB -1-1000 ¢ kpsimkoit 1000mi (3 mT.)

- nearpudyra nmadoparopras «kARMED» 80-2 (1 mr.)

- cipuHIioBka mactuzonbHas [IBX UCTI. «by» (b-0) (5 mT.)

- aeKTpuuecKkas rmrtka (1 mwr.); mratus JadopatopHsiit 1/GpoHT. padoT, LLIDP (4 mrT.)

- OYKH 3allIUTHbIE (2 1mT.)

- Ha0op 1o anexTponusy (1 mrT.)

- Tabmuna «Psa aktuBHOCTH MeTauioBy (1 mT.)

- Tabnunia MenneneeBa (1 mT.)
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- anTeuka JiyIsl OKa3aHus nepBoi momoriu (1 mir.)

- ceuHetl (2) azotHokucabid XY (¢. 1 xr) (1 mrt.)

- Habop Nel C «Kucmote» (1 mmt.)

- Habop Ne3 BC «Illemoun» (1 mit.)

- Habop Ne6 C «Oprannueckue BemecTBay (1adopantckas) (1 mt.)

- Habop Ne7 C «MunepanpHbie yaoopenus» (1adopantckasi) (1 mr.)

- Habop Nell C «Conu 1y1st AeMOHCTpAIMK OIBITOBY (J1JabopaHTckas) (1 mit.)

- Habop Nel2 BC «Heopranudeckue BemecTBay (1abopantckas) (1 mir.)

- Habop Ne22 BC «Muaukaropsl» (Jlabopantckas) (1 mT.)

- HabOp U1 MOJCTUPOBAHMS MOJICKYJT OpraHMYeCKuX coequHeHu (1 mr.)

- Habop A7l MOJICIMPOBAHUS MOJIEKYJl HEOPTaHUYECKUX coeAMHEeHuH (1 mit.)

- npombIBasika 250 mut (1 mt.)

3.2. UnopmanmonHoe odecneyeHne peaau3anun NporpaMmmbl

Jis peanmuzanuu  mporpamMmbl  Oubnmorteunbii  GoHa MHCTHTYyTAa WMEET NeYaTHbIE |
JMIEKTPOHHBIE 00pa3zoBaTelbHbIE U HH(QOPMAIMOHHBIE PECypChl, PEKOMEHIIOBaHHbIC JUIf
HCTIOJIB30BaHUs B 00pa30BaTEIHLHOM IPOLIECCe, HE CTapIIIe MSATH JIET C MOMEHTA U3JaHMUS.

3.2.1. OcHOBHBIE HCTOYHHUKH

1. INa6puensu, O.C. Xumus. 11 kiace : yueOHHK ans o0ieo0pa3oBar. opraHu3anui :
6azoBeiii ypoBenb / O.C. I'abpuensuH, U.I'. Octpoymo, C.A. CnagkoB. — 2-¢ m3n. — M. :
IIpocsemenue, 2020. — 127 c. : ui.

2. AHn¢punorenoBa, 1. B. Xumusa. ba3osbiii ypoBenb: 10—11 kiaccsl : yuyeOHUK a7
cpennero obmiero oopasosanus / W. B. Audunorenora, A. B. badkos, B. A. IlonkoB. — 2-¢ u3n.,
ucnp. u jgor. — Mocksa : M3garensctBo IOpaiit, 2024. — 290 c. — (O0meoOpa3oBaTeIbHbIHI

k). — ISBN 978-5-534-16098-7. — Tekct : snektpoHHbIi // OOpa3oBaTenbHas miaTdopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/544870

3. MaprteiHoBa, T. B. Xumus. YrayOnenssiii ypoBeHb. 10—11 kiaccsl : y4eOHUMK 1S
cpeanero oOmero oOpasoBanusi/ T.B. MapteinoBa, W. B. ApramonoBa, E.b.ToaynoB; mon
obmeit penakmmerr T. B. MapTeiHOBOH. — 2-¢ m3xa., mcrp. W jor. — Mocksa : M3aarenscTBo
HOpaiit, 2024. — 352 c. — (O6meobpazoBatenbHblii 1uKd). — ISBN 978-5-534-16227-1. —
Texkcr :  omektponHbeli  //  OOpazoBatenpHass  1iatdopma  FOpaiit  [caiit]. —
URL: https://urait.ru/bcode/544793

4, la6puensa, O. C. Xumus. 10-i kmacc. bazoBeiit ypoenb : yuebnuk / O. C.
I"a6puensu, U. I'. Octpoymos, C. A. CnagkoB. — 6-¢ usn., ctep. — Mocksa : [Ipocsemienune, 2024.
— 128 ¢. : wmm. - ISBN 978-5-09-112176-6. - Tekcr : osnekrtponnsii. - URL:

https://znanium.ru/catalog/product/2157258

5. Tabpuensn, O. C. Xumus. 11 kiacc (6a30BbIil ypoBeHs) : yueoHuk / O. C. ['abpuensH. -
9-e u31., crepeotunHoe - Mocksa : M3natensctBo "[Ipocemienne", 2022. - 227 c. - ISBN 978-5-
09-101658-1. - Tekcr : anextponnsbiid. - URL: https://znanium.ru/catalog/product/2090100

3.2.2. IonoJHUTEIbHbIE HCTOYHUKH

6. Xwumwms. 3amauHAK: yaeOHOE TTOCOOHE I CpeaHEro MPo(ecCHOHAEHOTO 00pa30BaHUs
/ YO. A. Jlebenes [u ap.]; mon obmieit penakiueit I'. H. @aneeBa. — Mocksa: U3narensctBo KOpaiiT,
2023. — 236 c. — (IlpodeccuonansHoe obOpazopanme). — ISBN 978-5-9916-7786-8. — Tekcr:
aneKTpoHHbIN // OOpa3zoBarenbHas wiardopma FOpaiiT [caiit]. — URL: https://urait.ru/bcode/513091

7. Tapmmn, A. TI. Xwumwdeckue TtepmuHbl. CroBapb. ydeOHOe mTocoOue isi BY30B /
A. II. Tapumnn, B. B. MopkoBkuH. — 2-€ u3., uctp. u gon. — Mocksa: M3garensctBo IOpaiit, 2023.
— 452 c. — (Breicriee oOpazomanue). — ISBN 978-5-534-04639-7. — TekcT: 3JeKTpOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/514975

3.2.3 UHTepHeT-pecypcebl:
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https://urait.ru/bcode/544870
https://urait.ru/bcode/544793

8. Omumnuana «Ilokopu BopobseBsl rops». — URL: www. pvg. mk. ru

9. OOpa3oBaTeNbHBIN CAlT IS IMKOIBHUKOB «Xumust». — URL: www. hemi. wallst

10. OOpa3oBarenbHbIi caiiT 1is mkoiabHUKOB . — URL: www. alximikov

11. Draexrponnas 6ubmmoreka mo xumun. — URL: www. chem. msu. ru

12. WnrepHer-uznanue ais yuureneil «EcrecrBennbie Hayku». — URL: www. enauki. ru

13. Meroanueckas razera «IlepBoe centsops». — URL: www. 1september. ru

14. Xypuan «Xumus B mkose». — URL: www. hvsh. ru

15. Xypuan «Xumus u xu3nab». — URL: www. hij. ru

16. DnexTpoHHBIN KypHaI «Xumuku U xumus». — URL: www. chemistry-chemists. com

17. Hay4uHo-mOMyJISIpHBIA TPOEKT «DJIEMEHTHl OonbIIod Hayku» ((u3uKa, XUMHUS,
MaTeMaTHKa, aCTPOHOMHS, HAyKH O XH3HH, Hayku o 3emuie). HoBocTH Hayku, KHUTH, Hay4HO-
MOMYJISIPHBIE CTAThH, JIEKLUH, SHIIUKIIONEIUH.

18. Caiit HayuHo-momyIsipHoro xypHana «llorenmman» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

19. Caiir  HayuHo-mOmyNIsIpHOTO  JKypHama  «Xumus u  km3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

20. OtkpblITast dJeKTpOHHAs OMOIMOTeKa XUMHUYeckoro moprana «Chemnet», comepkut
yueOHble U WH(OpPMALMOHHBIE MaTepuajbl Ui IIKOJIHHUKOB M y4yuTened. B Hell MoXHO HailTu
y4eOHUKH 10 O0IIeH ¥ HEOPTaHMYECKOW XMMHUHU, OPTaHUYECKOH XUMHH, MYJIbTUMEINaMaTepHalbl,
a TaKXkKe 3a/1a4d XMMHUYECKUX OJUMIIHMAJ C PELICHUSMU, 33Jaud BCTYNUTEIbHBIX 3K3aMEHOB JUIS
abutypuenroB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

21. ndopmanmonHeie  MaTepuayibl 00  onuMmnuaaax: MOCKOBCKOW — TOPOJCKOM,
Bceepoccuiickoii, MenneneeBckoil, MexaynapoaHoil. IlpuBeneHsl 3aladyd TEOPETHYECKUX U
9KCIIEPUMEHTAIILHBIX TYpPOB, MOAPOOHBIE pelieHus], cucku u Gotorpaduu nodeaureneii. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

22. CuctemMa JUCTAaHIIMOHHOTO OOYYeHHMs, HampaBlieHHas B TIEPBYIO oOuepenb Ha
MOJMOTOBKY K OJIMMITMAJ[aM BCEX YPOBHEH — OT LIKOJIBbHBIX A0 MexayHapoaHoil. CaliT copepKut
OTPOMHOE KOIMYECTBO 33J]a4, CTPYMNIHPOBAHHBIX KakK MO TeMaM, Tak U Mo onummuagam. [lo Bcem
OCHOBHBIM pa3JieJlaM XUMUH MPUBEIEH TEOPETUIECKUI MaTeprall U pa300paHbl PEIICHUsT TUTTOBBIX
3amau. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

23. Tlopran mo HaHoTexHOJOrusM. OCHOBHAs IIe]Ib — PAa3BUTHE OOpa3oBaHUs B 00JACTH
HAHOTEXHOJIOTUH ¥ TOATOTOBKAa K HHTEPHET-OJMMIMaAe Mo HaHoTexHomorusM. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

24. Hanéxnas crnpaBouHas WH(OpMalMsS O XMMHUYECKUX dJIEMEHTaX U MX CBOMcTBax (Ha
anriuiickom si3eike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

25. Pycckosi3pluHblii  caliT o  cBoOMcTBax  XMMHMYeckux  anemeHtoB. —  URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

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

27. Caiit Chemical AbstractService — camplii aBTOPUTETHBII B MHpPE XHMHHU
UH(POPMAIMOHHBIH HHTEPHET-pecypc (cait riatHbii) . — URL: http://www.organic-chemistry.org/

28. Tloprai Mo opraHMYECKOM XMMHUHU Ha aHTIHiickoM si3eike. — URL:  http://www.xumuk.ru

29. CaliT 0 XHMMHUM: KJacCHYEeCKHE YUYEOHMKH, CIPABOYHUKH, SHIMKIONEIUH, TOHCK
OpraHMYeCKUX M HEOpraHMYeCKHX peaklMil, cocTaBiieHue ypaBHeHuM peakuuid. — URL:
http://orgchemlab.com/
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4.

KOHTPOJIb n

OIIEHKA

OBIIEOBPA30BATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMUA

KoHTpouib U OlIEHKA pe3yabTaTOB O0Y4EHHs OCYLIECTBIIAETCS IPENoAaBaTeeM B IIPOLecce

NPOBEICHUS MTPAKTUYECKUX 3aHATUI U 1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBHITIOJTHEHUS

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

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

HU3y4YCHUA NUCHUILIIMHBI.

Jiis GpopmMupoBaHus, KOHTPOJIS M OLIEHKH PE3YyJIbTaTOB OCBOCHHS y4EOHOW MUCIUILIMHBI
UCIIONIB3YETCSI CHUCTEMa OLEHOYHBIX MEPOIPHUITHM, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX

MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3y/bTaTaMu 00y4deHus u chopmynupoBaHHbIX ¢ ydyetoM OI'OC

COO (mpemmetnsbie pe3ynbtarhl o nucuuruie) u GI'OC CIIO.

Tuns! oeHOYHBIX

Ne OK Mopnyas/Pasnen/Tema | Pesyabrar 00y4eHus .
MeponpusiTHii
| OcHoBHOE co/lep:KaHue
1 ®opmyMpoBaTh 0a30BbIe
Paspnen 1. OcHoBBI PMyHp
MOHSITUS U 3aKOHBI
CTPOEHHUS BellecTBa
XUMUH
1.1 [OK 01 Crpoenue aToMOB CocTaBisATh XUMHUYECKHE Texkyuuii KOHTPOJIb:

XUMHUYECKUX
3JIEMEHTOB M TPUPOIA
XUMHUYECKOH CBSI3U

(hopMyIIbI COeAMHEHHI B
COOTBETCTBHUU CO CTETICHBIO
OKHCJICHUSI XUMHUYECKUX
9JIEMEHTOB, UCXOS U3
BAJIGHTHOCTH U
31EKTPOOTPULATENBHOCTH

1. Tect «CtpoeHue aToMOB
XUMHUYECKHUX DJIIEMEHTOB U
NpUPOJA XUMUYECKOMN
CBSA3U».

2. 3agauu Ha COCTaBJICHUE
XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX COETUHEHUN
(okcu10B, Cynb(PUIOB,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha
WCIIOJIb30BaHUE XUMUYECKOU
CUMBOJIMKH U Ha3BaHUU
COEMHEHUH 110
HOMEHKJIAType
MEXIYHAPOJAHOTO COI03a
TEOPETUYECKON 1
MPUKIATHOW XUMUHU U
TPUBHUAIILHBIX Ha3BaHUM JIJIs
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(hUI0B, THAPUIOB U
T.IL.) U APYTUX
HEOPraHUYECKHUX
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

COEIUHEHUN OTAEIbHBIX
KJIaCCOB

IIpomeskyTounas

aTrecTamus:
HuddepennmpoBaHHbIf
3a4er

1.2

OK 01
OK 02

[Tepuonuueckuii 3aKoH
u tabmuma J[. 1.
Meunneneena

XapakTepu3oBaTh
XUMUYECKHE HJIEMEHTHI B
COOTBETCTBHUH C UX
I0JIO)KEHUEM B
IIEPUOINYECKON CHCTEME
XUMHNYCCKHUX 3JICMCHTOB
J.N. MenneneeBa

Texkyuuii KOHTPOJIb:
1. Tect «Meramtnueckue /

HEMeTaIJIndecKre CBOMCTBA,
3JIEKTPOOTPUIIATEIHLHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
IIOJIOKCHUEM B
IIEPUOIUYECKON CUCTEME
XHMUYECKHX DJIEMECHTOB
J.1. MenneneeBa.

2. IIpakTuyeckue 3aaHus
Ha YCTAHOBJICHUE CBSI3U
MEXAYy CTPOCHHEM aTOMOB
XHUMUYECKHUX DJIEMEHTOB U
MEePUOIUYECKUM
N3MEHEHHEM CBOMCTB
XHUMUYECKHX DJIEMCHTOB U
UX COCINHEHHH B
COOTBETCTBUH C
MOJIOKCHUEM
IIepuonnueckoii cucreme.
3. IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETHUECKUE 3aJaHus Ha
XapaKTepU3aINI0
XHUMUYECKHX DJIEMEHTOB:
«Meramnudeckue /
HEMETAIINYCCKUE CBOMCTRA,
3JEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMUYECKHUX JIEMECHTOB B
COOTBETCTBUE C UX
AJICKTPOHHBIM CTPOCHUEM U
ITOJIOKEHHUEM B
MEPUOTUYECKON CUCTEME
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

XUMHUYECKHUX DIIEMEHTOB
J.1. MenneneeBa»

IIpomeskyTounas

aTrecTamus:
HuddepennmpoBaHHbIf
3a4er

Pazpgea 2.
XruMUYeCKHue peakiunu

XapakTepu3oBaTh THIIbI
XHUMHYECKUX peaKkuui

KonTpoasnas pabora
«CTpoeHne BemecTsa u
XHMHUYeCKHe PeaKkium»

2.1

OK 01
OK 04

Tunel XUMHUECKUX
peakuuii

CocCTaBJIATh peaKiuu
COCITMHEHUS, PA3IOKEHUS,
oOMeHa, 3aMeIlCHu,
OKHCIIMTEIHHO-
BOCCTAHOBUTCIIbHBIC
peakuuu

Texkyuuii KOHTPOJIb:
1. 3agaun Ha cocTraBiIeHUE

YpPaBHEHUM pEaKIUM:

— COEMHEHHS], 3aMEeIlEeHUS,
pas3ioxeHus, 0OMeHa;

— OKHCIIUTENIbHO-
BOCCTaHOBUTEJIbHBIX
pEaKLHUii C UCIIOJIH30BAHUEM
METO/1a 3JIEKTPOHHOTO
OanaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIleCTBA UIIH 00bEMa
ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIECTBA,
Macce Uil 00bEMY OJTHOTO
U3 YYACTBYIOIINX B PEAKIIHH
BEILIECTB; PaCUEThI

Macchl (00bEMa, KOJIMUeCTBa
BEII[ECTBA) MIPOTYKTOB
peaKkiMu, eCiI OJTHO U3
BEILECTB UMEET MTPUMECHU

IIpome:xyTouHast

aTTecTalus:
JuddepeHnnpoBaHHbIi
3a4er

2.2

DNeKTpoNuTHYECKast
TUCCOIHAIIAA U
HOHHBIA 0OMEH

CocTaBnaTh ypaBHEHUs
XUMHYECKHUX PEaKIINH
HOHHOTO OOMeEHa ¢
y9acTHeM HEeOPTaHWIeCKUX
BEIIECTB

Texkymuii KOHTPOJIb:
1. 3amaHus Ha cocTaBICHUE

MOJIEKYJIIPHBIX U MOHHBIX
peaKkiuil ¢ yyacTueM
KHCJIOT, OCHOBAHUM U COJIEH,
YCTaHOBJICHUE U3MEHEHUS
KHCIIOTHOCTH CPEIbI

2. JJabopaTopHnas pabota
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpusiTHi
"TUMbl XUMHUYECKUX
peakuuii"
IIpomeskyTounas
arrecraums:
HuddepennmpoBaHHbIf
3auer
3 Paspnen 3. Crpoenue u [McciaenoBars crpoenne u |KonTposbHas padora
CBOliCTBa CBOMCTBA «CBoiicTBa
HEOpPraHu4ecKux HEOpPraHu4ecKUux HEOpPraHu4ecKUuX
BellleCTB BellleCTB BellleCTB)»
3.1 [OK 01 Knaccudukanus, Knaccudunuponars Tekymuii KOHTPOJIb:

HOMEHKJIATypa
CTpoeHHue
HEOPTraHUYECKUX
BEIIECTB

HEOPraHUYeCKUE BEICCTBA
B COOTBETCTBHUU C UX
CTPOCHUEM

1. Tect «Homenknatypa u
Ha3BaHHUE HEOPTAaHUUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIbI UITN
COCTaBJICHHE XUMUYECKOU
(bopMyIBI HCXOIS U3
Ha3BaHUS BEILECTBA 110
MEXKTYHapOAHON WU
TPUBUAIBHON
HOMEHKJIAType».

2. 3agauu Ha pacyet
MacCcOBOH J0JH (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTuyeckue 3amanus
1o KJiaccuduKaIm,
HOMEHKJIaType U
XUMHYECKUM (hopmyrnam
HEOPTaHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB.

4. IIpakTryeckue 3alaHus
Ha OIpe/ieJIeHHe
XUMHUYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH
BUJIa XUMHUYECKOU CBSI3H U
TUIA KPUCTATTMYECKOMN
peueTku

IIpome:xxyTouHast

aTTecTanus:
JuddeperunrpoBaHHbIi
3a4er
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

VYcraHaBiuBaTh
3aBUCUMOCTb (PU3UKO-
XUMHYECKHUX CBOMCTB
HEOPraHUYECKUX BEILECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAIUIMYECKOMN PELIETKH

Tekymuii KOHTPOJIb:
1. Tect «OcobeHHOCTH

XHUMHYECKHUX CBONCTB
OKCHJIOB, KHCIIOT,
OCHOBaHHUH, aM()OTEPHBIX
TUAPOKCUIOB U COJIEWM.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX
peaKIuii C yyacTuem
MIPOCTHIX U CIOMKHBIX
HEOPTraHUYECKUX BEIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJIIOB U aM(OTEPHBIX
9JIEMCHTOB;
HEOPraHWYECKUX KUCIIOT,
OCHOBaHHUH U aM(pOTEPHBIX
TUJIPOKCHUJIOB,
HEOPraHUYECKHUX COJICH,
XapaKTEePU3YIOIIUX HX
CBOICTBA U CIIOCOOBI
MOJTYYCHHUSI.

3. IIpakTuko-
OPUEHTHPOBAHHbIE
TEOPETHUECKHUE 3aJaHusl Ha
CBOMCTBA U MOJIYyYEHUE
HEOPTraHWYECKUX BEIIECTB

IIpome:xxyTounast

aTTecTanus:
JuddepeHurpoBaHHbII
3a4eT

3.3

OK 01
OK 02
OK 04

WNnentudukarus
HEOPTaHHYECKUX
BEIECTB

Hccnenosatb
KAQUCCTBCHHBIC peaKI_[I/II/I
HGOpI‘aHI/IquKI/IX BCIIICCTB

Texkymuii KOHTPOJIb:
1. IIpakTHko-

OpUEHTUPOBAHHBIE 3aJaHUs
110 COCTaBIICHUIO
XUMUYECKUX PEaKIUi ¢
y4aCTHEM HEOPTaHMYECKUX
BEIIECTB, UCTIOJIb3YEMBIX
JUTSL IX UJICHTU(DHUKAIIAN.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPTaHUYECKUX BEIIECTB”

IIpome:xyTouHast
aTTecTanms:
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

JuddepeHnnpoBaHHbIT
3a4er

Pasnen 4. Ctpoenue u
CBOliCTBa
OpraHnyecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOMCTBA OPraHM4YeCcKuX
BelllecTB

KonrpoJabsHas padora
«CTpoeHue u cBOMCTBA
OpPraHn4YecKuX BellecTB»

4.1

OK 01

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIICCTB

Knaccudunuposars
OpraHMYecKUe BEIecTBa B
COOTBETCTBHUH C UX
CTpPOCHUEM

Texkyuuii KOHTPOJIb:
1. 3aganus Ha cocTaBIeHHE

Ha3BaHUM OPraHUYECKUX
COEMHEHUH 10
TPUBHAIBHOW WA
MEXKYHapOAHOU
CHUCTEMaTUYECKON
HOMEHKJIaType.

2. 3agaHus HAa COCTABIICHHE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OpPMYII
OpPTraHUYECKUX BEIIECTB
OT/IETTbHBIX KJIACCOB.

3. 3agauu Ha onpeneaeHue
npocreiiieit GopmMyIbl
OpraHUYECKON MOJIEKYJIbI,
UCXO/I U3 DJIEMEHTHOTO
cocrasa (B %)

IIpomexyTouHas

aTTrecTanms:
HuddepennmpoBanHbIi
3a4er

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpraHNYeCKHUX
COCTMHCHUH_

VcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHUS MOJIEKYII

Tekymuii KOHTPOJIb:
1. 3amanust Ha COCTaBICHUE

YpaBHEHUN XUMUYECKUX
peaKkiuil ¢ yyacTueM
OpTraHWYECKUX BEIECTB Ha
OCHOBAHHH UX COCTaBa U
CTPOEHHUHA.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuui,
WJUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

Y4€TOM MEXaHU3MOB
IPOTEKAaHUS JaHHbBIX
peaKIUil U TeHETUYECKOU
CBSI3M OpPraHUYECKHUX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacueTrHble 3a1a4u 110
YPaBHEHUSIM PEaKLMi C
y4acTHEM OPTaHHYECKUX
BEIIECTB.

4. JIaboparopHas paboTa
“IIpeBpatieHus
OpPTaHMYECKUX BEIIECTB MPU
HarpeBaHuu"

IIpome:xyTouHas

aTrecTanms:
JuddepeHnnpoBaHHBIT
3a4er

4.3

OK 01
OK 02
OK 04

Wnentuduxanus
OpPraHHYECKUX
BEILIECTB, X 3HAYCHUE
Y IPUMCHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHHOU
JeSITeIbHOCTH
YeloBeKa

HccnenoBats
Ka4EeCTBEHHBIE PEAKLIMHU
OPraHUYeCKUX COCTMHEHUHN
OT/AEJIbHBIX KJIaCCOB

Tekymuii KOHTPOJIb:
1.IlpakTuxo-

OpPUEHTHUPOBAaHHbIE 3a/1aHUS
10 COCTaBJICHUIO
XUMHUYECKHUX PeaKIuii ¢
y4aCTHEM OpPTaHUYECKUX
BEIIECTB, B T.U.
UCTIONTB3YEMBIX JUIS UX
UACHTU(UKAIY B OBITY U
IPOMBIIIJIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxanms
OpPraHUYeCKUX COeMHEHUN
OTJIENbHBIX KJIACCOB”

IIpome:xxyTounas

aTTecTamms:
HuddepennmpoBanHbIi
3a4er

Pazpgen 5.
Kunernueckune n
TePMOAUHAMUYECKUE
3aKOHOMEPHOCTH
NPOTeKAHUSA
XHUMHYECKHX PeaKIui

XapakTepu3zoBathb
BJIMSIHHE PA3JIHYHBIX
(axkTopoB Ha paBHOBecHe
U CKOPOCTh XMMHUYECKHUX
peakuui

OK 01

CKOpOCTh XMMHUYECKUX

XapakTepu3oBaTh BIUSHUE

Texkymuii KOHTPOJIb:
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpUsITHI
OK 02 peakuuil. XMMHUYECKOE |KOHLIEHTpaluu [IpakTuko-
paBHOBECHE pearupyomux BeIEeCcTB U |OPUEHTUPOBAHHBIE
TEMIIEPATypbl HA CKOPOCTh |TEOPETUYECKHE 3alaHus Ha
XUMHMYECKHUX PEAKLIUN aHanu3 (pakTopoB,
XapakTepru30BaTh BIUSHUE |BIUAIOIINX HA U3MEHECHUE
W3MEHEHHUS KOHLIEHTPALUU |CKOPOCTU XMMHUYECKOMN
BELIECTB, peakluu cpepl U |peakuuu. [IpakTuko-
TEMIIEPATypbl HA CMEIIEHNE |OPUEHTUPOBAHHBIE 3a/1aHUs
XMMHUYECKOI0 PaBHOBECUSl |HA IPUMEHEHUE IPUHIUIA
Jle-IllaTenbe miis
HaXO0XJICHUs HaIIPaBJICHUS
CMEILECHUS] PABHOBECHS
XUMHUYECKON PEaKLMU U
aHaJIu3 (PaKToOpoB,
BJIMSIIOLIMX HA CMELLEHUE
XUMHUYECKOI0 PaBHOBECUS
IIpome:xyTouHas
aTTrecTanms:
JuddeperunpoBaHHbIi
3a4er
6 HccnenoBatb nCTHHHBIE
Pa3nes 6. PacTBopbl  [pacTBOpBI ¢ 32aJaHHBIMU
XapaKTepUCTHKAMU
6.1 |OK 01 ITonsaTue o pactBopax |Pa3inuyare UCTUHHBIE Texkymuii KOHTPOJIb:
OK 02 PacTBOPEI 1. 3apmaun Ha
IPUTOTOBJICHHE PACTBOPOB.
2. IlpakTuko-
OpUEHTUPOBAHHBIE
pacueTHbIE 3aJaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHOMN
JeSITeNIbHOCTH YeJIOBEKa
6.2 |[OK 01 Uccnenosanue cBoiictB |MccnenoBars husmko- JlaboparopHas paboTa
OK 04 pacTBOpPOB XMMHYECKHUE CBOMCTBA “IIpuroToBneHue
WCTHHHBIX PacTBOPOB pacTBOpoB”
IIpome:xxyTounas
aTrecTanms:
JuddepenunpoBaHHbIN
3auer

IIpo¢deccnonaibHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAepKAHUE TPUKJIATHOTO

MO/1YJIfA)
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpusiTHi
7 Paznen 7. OuenuBarth nocjaeacTBHs |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOM U Oynyuen
NMPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM npogdeccuoHaIbLHOM
AeATeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa |1eATeJbHOCTH)
YyeJI0BeKa (ORI (1%3 70107071
JKOJIOTHYECKOM
0e3onacHoOCTH
OK 01 Xumus B ObITY U OuenuBath nocienctsus | Tekyuuii KOHTPOJIb:
OK 02 IIPOU3BOJICTBEHHOU OBITOBOI 1 Keiic (c yuerom Oynymeii
OK 04 NESTETLHOCTH YEJIOBEKA |IPOU3BOICTBEHHON NpO(heCCHOHATBHON
OK 07 JIeATEIILHOCTH YeJIoBeKa ¢ | ACSTENbHOCTH)

MMO3UIIUN DKOJIOTHYECKON
0e30mMacHOCTH

Bo3MoxHBIE TEMBI KEHCOB:
1. Ilorenienue kiuMara u
BBICBOOOK/ICHHE Ta30BbIX
TUAPATOB CO JIHA OKEaHa.
2. bBynymue martepuansl ajs
aBua-, MalIuHO- U
PUOOPOCTPOCHUS.

3. HoBble maTepuansl ajist
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENapaToB

IIpomexyTouHas

aTTrecTanms:
JuddepenurpoBaHHbIN
3a4er
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