MUWHHUCTEPCTBO OBILEI'O U [TPOGECCHUOHAJIBHOI'O OFPA30BAHUS
POCTOBCKOM OBJIACTU
I'OCY IAPCTBEHHOE BIOKETHOE ITPO®ECCHUOHAJIbHOE
OBPA3OBATEJILHOE VUPEXX[EHUE POCTOBCKOM OBJIACTU
«MOPO30BCKUI ATPOITPOMBIIIIIEHHBIA TEXHUKYM>»

YTBEPXKJIAIO
Hupextop I'BIIOY PO «MAIIT»
/i7" ] AJO. TIpoKomeHKo
By OX 2024 T.
PABOYAS [TPOTPAMMA
OBILEOBPA3OBATEJIbHOM YUEBHOM JUCLUTIIMHEBI
OOJT.05 XUMHS

st mpogeccuu cpeaHero npogeccHoHaJILHOr0 00pa3oBaHHs

23.01.17 MacTep 1o peMOHTY U 00CIYKUBAHUIO ABTOMOOH 1€k

®opma o0y4eHHUs: OUHAS

noc. O3epHbIA
2024



OJ1IOBPEHA COI'JTACOBAHO

IIAKJIOBOM METOJIMYECKON KOMUCCUEU 3aMECTUTEITh ):mpﬁmff)pa mo YIIP
I £
0011e00pa3oBaTENbHBIX AUCUHMITIINH 7/ buprokos A.B.
o 774 y’ -
IIpencenatens [IMK Ze=+7 - « 59 %/ O 2024 r.
7

Kanvyxamberosa O.M.

IIporokom Ne L
OT « ¥ O K 2024 r.

Pabouass mporpamMMa yueOHOTO mpeamera Xumus pa3paboTaHa Ha OCHOBE

TpeOOBaHUI:

(eepadbHOro TrOCyIapCTBEHHOTO 00pa30BaTENBHOIO CTaHIapTa CpeIHeTro
0011ero 06pa3oBaHusl, yTBEPIKJACHHOTO NMPUKa30M MUHHCTEPCTBA 00pa3oOBaHMs
u "Hayku Poccuiickoit @enepammu ot 17 mag 2012 . Ne 413 (manee — ®I'OC
COO), B pemakiuu ot 12.08.2022 Ne 732 «O BHeceHMM HM3MEHEHWH B
(enepadbHBIA  TOCYIapCTBEHHBI 00pa3oBaTelbHBIA CTAaHAApPT CPEHETOo
obmero 06pa3oBaHus, YTBEPXKICHHBIN IpHKa3oM MuHHCTepCTBa 00pa3oBaHuUs
u Hayku Poccuiickoii @eneparuu ot 17.05.2012 Ne413»,

(eZeparbHOrO TOCYIAPCTBEHHOTO 00pa30BaTENIbHOIO CTaHIapTa CpeaHero
npodeccroHanbHOro obpazoBanus 1o mnpodeccuu 23.01.17 Macmep no
pemonmy _u__obcayocusanuto _aemomobuneti, yTBepxkaeHHoro IlIpukasom
MunncrepcTsa npocseinenus Poccuiickoit @eneparuu ot 09.12.2016 N 1581.
(enepansHOl 00pa30BaTENFHON MPOrpaMMBbI CpeHero odmero obpasoBaHusl,
YTBEP)KJEHHONW IpuKa3oM MuHHUCTepCTBa  IPOCBEIleHUst  Poccuiickoit
®enepanuu ot 18.05.2024 N 371,

IpUMEPHON  MporpaMmbl  00Ie0Opa3oBaTebHOM  AMCUMIUIMHBL — Xumus,
onobpenHo# Ha 3acenanuu Ilemarorugeckoro cosera ®I'bOY JIIO UPIIO un
PEKOMEH/IOBAHHOM Ui peaju3allid  OCHOBHOW  IpogecCHOHaTbHOM
obpasosarenbHo mporpammsl CIIO Ha 6a3e 0CHOBHOIO OOIIEro 0Opa3oBaHUS
¢ monydeHHeM cpenHero obmero obpaszosanus (IIpotoxon Ne 14 or «30»
HostOps 2022 1).

Ha OCHOBaHHH Paboueil mporpaMMbl BOCIIUTaHUSA,

C YYETOM IMOJIydaeMoi podeccun.

Opranuzanusa-pa3paboTyuk:
T'BITOY PO «Mop030BCKHN arpOIPOMBIIIIJICHHBIN TEXHUKYMY

Paspabotunku: Kosanesa Hpuna Anamonvesna
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
OBIIIEOBPA3OBATEJIBHOM JUCHUIIJIAHBI «XUMMU»

1.1. MecTo AMCUMILIMHBI B CTPYKTYpe OCHOBHO# mpodeccuoHaIbHOI
o0pa3oBaTeIbHOM NMPOrpaMMbl
OO6meobpazoBaTenbHas AUCIUIUIMHA « XAMHES SBISICTCS 00S3aTEIIBHONW YaCThIO

o011e00pa3oBaTeIbHOrO MMKIAa oOpa3oBarenbHON mporpammbl CIIO B cooTBeTCTBUU €
®I'OC no npodeccuu 23.01.17 «MacTep 1Mo peMOHTY ¥ OOCITYKUBAaHUIO aBTOMOOHUIICH.

1.2. Illeqtn u muIaHMpyeMble Pe3yJIbTAThI 0CBOCHHS JUCHUILIUHbBI

1.2.1. Hean v 3axa4M JUCHUTIIMHBI

CopnepkaHue mporpaMMbl  001I€00pa30BATENbHON — JTUCHUILTUHBI  «XUMUS
HAIIPaBJICHO HA JOCTUKEHUE CIEAYIOINX LeJIe:

— dbopMupoBaHHE CHUCTEMbl XMMHYECKMX 3HAHUM KakK BakHeHmein
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MHpPA, B OCHOBE KOTOpPOW JIEXKaT
KJIFOUEBbIe TOHATHS, (PYHIaMEHTAJIbHbIE 3aKOHBI U TEOPUM XUMHUHU, OCBOCHHUE SI3bIKA
HAayKH, yCBOGHHWE M  T[OHHUMaHUE  CYHNIHOCTH  JIOCTYIHBIX  00OOIIEHUI
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMIIEHME C HCTOPUEHM HX pa3BUTUI U
CTaHOBJICHUS;

— dbopMupoBaHrEe U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BCIIECTB M XHMHYECKUX PpEaAKIUh, HEOOXOAMMBIX JUIsi TPHOOPETEHHUS yMEHUM
OPUEHTHUPOBATHCSI B MHUPE BEIIECTB M XUMHUUYECKHUX SIBJICHUW, HWMEIOIIMX MECTO B
[IPUPOJE, B PAKTUYECKONU U OBCEIHEBHOW KU3HU;

- pPa3BUTHE YMEHHI M CIIOCOOOB JIESITEILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM
U OOBSICHEHUEM XHUMHUYECKOrO HKCIEPUMEHTA, COOJIIOJICHHEM NpaBuil 0OE€30IacHOro
oOpallieHusl ¢ BEIIECTBAMHU.

1.2.2. Ilnanupyemble Ppe3yJbTaThl OCBOCHHUSI 0011e00pPa30BaTENIbHOI
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHNE AUCITUIUTMHA UMeeT npu (popmupoBanuu u passutuu JIP, MP,
[1P, OK u IIK.



Kox
JUYHOCTHOIO
pe3yJbTara

DopmynuposKka TUYHOCHHO20 Pe3yibmama

zpa.ucdaucxoe eocnumanue.

JIPrB 1

OCO3HaHUS OOYYAIOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB H
00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOIOPSAKY;

JIPTB 2

MIMpCACTABJICHUA O COMUAJIBHBIX HOPpMAX U IMpaBUJIaX MCKIMIYHOCTHBIX
OTHONIICHUH B KOJIJICKTUBCE,

JIPrB 3

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATEIBHOCTH IIPU CO31aHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4YE€OHBIX M IO3HABATEIbHBIX 3a/1ad,
BBIIIOJIHCHUY XUMHYECKUX DKCIIEPUMEHTOB;

JIPrB 4

CIIOCOOHOCTH TIOHMMATh U NMIPHUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY
W apryMeHThl APYTUX NpU aHaju3e pPa3IUYHBIX BUIOB Y4eOHOI
JIeITEeIILHOCTH;

nampuomuueckKoe éocnumanue.

JIPOB 5

JIPuB 6

HEHHOCTHOI'O OTHOIICHHA K UCTOPUYCCKOMY M HAYYHOMY HACJICAWIO
OTEYECTBCHHOM XHUMMHU,

yBaXEHHUS K IIpoleccy TBOpyecTBa B 00JacTU TEOpUU U
[IPAKTUYECKOr0 INPHUMEHEHUSA XMMHUH, OCO3HAHMS TOrO, 4TO
JNOCTUKEHHUSI HAayKu €CTb pEe3yJbTaT UINTEIbHBIX HaOII0/IEHUH,
KPOIIOTJIUBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB, IIOCTOSIHHOIO TpyAa
Y4E€HBIX U IPAKTUKOB;

JIPoB 7

HMHTEpPECa U NTO3HABATEIbHBIX MOTUBOB B IIOJIYYEHUH U
MOCJIENYIONEM aHaiu3e MHPOPMAIMH O TEPEHOBBIX JTOCTHKEHUSIX
COBPEMEHHOMN OTEYECTBEHHON XUMUMU;

nyoeno-npaacmeennoe socnumanue.

JIPnusB 8

HPAaBCTBCHHOI'O CO3HAHUS, STUYCCKOI'0 MMOBCACHU,

JIPuB 9

CIIOCOOHOCTH OLICHUBAThL CUTyallluHU, CBA3aHHLIC C XHUMHWYCCKUMU
SABJICHUAMHA, U IPUHUMATb OCO3HAHHBLIC PCIICHUSA, OPUCHTHPYACH Ha
MOPAJIbHO-HPABCTBCHHLIC HOPMbBI U ICHHOCTH,

JIPnuB 10

T'OTOBHOCTH OILICHUBATh CBOE MOBEACHHUEC W TIOCTYIIKKU CBOUX
TOBAapHUIIEH C IMO3MLMKM HPABCTBEHHBIX M IPABOBBIX HOPM H
OCO3HAHUE NOCJIEICTBUN ITUX MOCTYIIKOB;

(pu3nyeckoe BOCIUTAHME:

JIP¢s 11

MOHMMAaHMs LEHHOCTEeH 370pOBOro M 0e30MmacHoro odpasza >KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY
(bu3MIECKOMY M ICUXUYECKOMY 3/I0POBBIO;

JIPgB 12

coOmro/ieHnsT TIpaBUJI O€30MacHOTO OOpalleHHus] C BEIIeCTBaAaMH B
OBITY, TOBCETHEBHOM JKU3HU U B TPYAOBOH IE€ATEIHHOCTH;

JIP}B 13

IMOHUMaHHWA HEHHOCTH IpaBHUJI MHAWBUAYAJIBHOTO W KOJIJICKTHUBHOI'O
0€30MacHOTO TOBEJCHHS B CHUTYAIUSAX, YTPOKAIOMINX 30POBBIO H
JKU3HU JTIONICH;

JIPds 14

OCO3HAHMS TOCIEACTBUH ¥  HENPHUATHS BPEAHBIX MPUBBIUEK
(ynotpebiieHus aJKkoroJisi, HAPKOTUKOB, KypeHus);

mpyoogoe eocnumanue

JIPTB 15

KOMMYHPIKaTHBHOfI KOMIICTCHTHOCTHU B y‘le6H0'I/ICCJ'IeI[OBaTeJ'II>CKOI71
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NeSATEeTLHOCTH, OOIIECTBEHHO TOJIE3HON, TBOPUECKOU U IPYTUX BUIAX
JIESITENILHOCTH;

JIPTB 16

YCTAHOBKM Ha aKTUBHOE y4YacCTHE B PEIICHUM MPAKTHUYECKHX 3ajay
COLIMAJbHOW  HANpaBJIE€HHOCTH (B  paMKax CBOEH  TpYIIIHbI,
TEXHUKYMa);

JIPTB 17

MHTEpeca K MPaKTHYECKOMY M3YUEHUIO Ipodeccrii pa3IuiHOro poja,
B TOM YHCJI€ HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HaHUH 110 XUMUH;

JIPTB 18

YBOKEHHUS K TpyAy, JIOIAM TpyZla W pe3yiabTaraM TpPyIOBOU
JEATEILHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
WHIMBUIYAIBHON TpaeKTopuu oOpa3zoBaHus, Oynymeil npodeccun u
peanu3anuy  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C  Y4&TOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB U
notpeOHOCTEl 001IeCTBa;

JKoJi0cuuecKoe eocnumarnue

JIP>kxB 19

JIP>xs8 20

9KOJIOTUYECKU 1I€J€COO00pa3HOro OTHOLIEHHS K MpUpoJe, Kak
HCTOYHUKY CYIIECTBOBAaHUS KU3HU Ha 3eMIIE;

MOHMMaHMs TJ00aJbHOIO XapakTepa SKOJIOTMYECKUX HpodieM,
BIIMUAHUS DKOHOMMYECKUX IIPOLECCOB HAa COCTOSIHUE INPUPOJHOM M
COLIMAJIbHOW CPEJIBl;

JIP>ksB 21

0CO3HAHMS HEOOXOAUMOCTH HCIIOJIb30BAHMS JOCTHKEHUI
XUMUHU s peLeHus BOIIPOCOB palnroHaIbLHOIO
MPUPOIONOIB30BAHUS;

JIP>kB 22

AKTUBHOT'O HEMPUATHUS AEUCTBUH, IPUHOCALIUX BPE]l

OKpYy)Xarolllel  MpUpPOAHOM  cpelle, YMEHHUsS  MPOTHO3HPOBATH
HeOJaronpusATHbIE 3KOJOIMYECKHE MOCIEACTBUS MpeIpUHUMAEMbIX
JNENUCTBAN U NIPEAOTBPAILATh UX;

JIP>kB 23

HAJIMYUST PA3BUTOTO 3KOJIOTUYECKOTO MBIIUICHUS, 3KOJIOTHYECKON
KYJIbTYPBI, ONBITA JESATEIBHOCTH 3KOJIOTMYECKOM HaIIPaBJICHHOCTH,
YMEHUS PYKOBOJICTBOBAThCS MU B MMO3HABATEJIbHOM,
KOMMYHHKATUBHOM U COITMAIbHOM MPaKTUKE, CIIOCOOHOCTH U YMEHHUS
AKTUBHO MPOTHUBOCTOSITH HJICOJIOTHU XeMohooun;

Uennocmu Hay4Ho20 RO3HAHUA:

JIPun 24

chopmupoBanHoe™ MHPOBO33pPEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO Ppa3BUTHs HayKd U  OOIIECTBEHHOM
IIPAKTUKH;

JIPuI 25

MOHUMAaHUS CHENUPUKA XUMUU KaK HAyKH, OCO3HaHUs €€ pOJu B
(hopMHUPOBAHUH PAITMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU
[[EJIOCTHOTO TPEACTABIEHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOABI U YEJIOBEKA, B TO3HAHUU MPUPOJTHBIX 3aKOHOMEPHOCTENU U
penieHny mpobiieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

JIPHI 26

yOXKIEHHOCTH B OCOOOH 3HAUMMOCTH XHMHUHU JJIsI COBPEMEHHOMU
UMBUIM3AlMU: B €€ T'yMaHHCTUYECKOW HANpaBICHHOCTH U Ba)KHOU
pOJiM B CO3JaHMM HOBOW 0a3bl MaTepHaIbHON KYJIbTYpHl, PELICHUU
r700aNbHBIX MPOOJIEM YCTOHYMBOTO pa3BUTHsS 4YeJIOBEYeCTBA -
CBIPDbEBOM,  DHEPreTUYECKOH,  TMHIIEBOM W  BKOJOTHYECKOM
0€30MaCHOCTH, B PpA3BUTHUH MEIUIMHBI, OOECIEYCHUU YCIOBUU
YCIIEITHOTO TPyJa M HKOJOTMYECKH KOM(OPTHOHM >KU3HHM Ka)XJIOTO
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yjeHa OOIIEeCTBa;

GCTGCTBCHHO-HaquOfI TpPaMOTHOCTHU: ITIOHUMAaHUA CYIIHOCTH MCTOJ0B
IIO3HaHWsA, HCIIOJB3YEMBIX B CCTCCTBCHHBLIX HayKax, CIIOCOOHOCTH
HCIIOJI30BATh IIOJIY4aCMbBIC 3HAHUA [JId aHaJIM3a U 00BSICHEHHS

JEpm 27 SIBJIGHUH OKPYXKAIOUIEro MUpa U MPOUCXOIANINX B HEM HM3MEHEHMUIA,
yMEHUS JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHUS HAa OCHOBE HAayYYHBIX
(haKkTOB M UMEIOUINXCSA JaHHBIX C LIENBI0 MOJYYEeHUS TOCTOBEPHBIX
BBIBOJIOB;

JIPHn 28 CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XWMUYECKHUE 3HAHUS
JUIsL pelIeHUs: TPo0JIeM B PeaIbHbIX )KU3HEHHBIX CUTYaIUSX;

JIPHO 29 WHTEpeca K T[IO3HAHHWI0O M HCCIEIOBATENIbCKONW JEesSTENIbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HENPEephIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K aKTHUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUU IO
XMMHU B COOTBETCTBHH C )KU3HEHHBIMU IMOTPEOHOCTSIMU;

JIPun 30 MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMUHBIX chepax
poheCCHOHATTLHON JIeATEIEHOCTH.

Kox
MeTanpeaMeTHOro Dopmynuposka memanpeomennozo pe3yibmama
pe3yJbTara
3HaYMMble I (POPMHPOBAHUS MHPOBO33PEHHS OOYYarOIIUXCS
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHbIE) OOIleHAayUYHbIE TMOHSATHS,
OTpaKaroIIKe IEJIOCTHOCTh HAayYHOW KApTHHBI MHpa U CHeuu(uKy
MP 1 METOZIOB IIO3HAHMS, HCHOJb3YEMBIX B €CTECTBEHHBIX HayKax
(MaTepusi, BEIIECTBO, SHEPTHS, SIBICHHUE, TTPOIECC, CHCTEMA, HAyUHBIH
(GakT, NPUHLIMI, THUIIOTE3da, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
rccieoBaHNe, HabJloIeHNe, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);
YHUBEpCaJIbHbIE y4ueOHbIe neicTBus (mo3HaBaTesbHbIE,
MP 2 KOMMYHHKAaTUBHBIE, PEryJIATUBHBIE), o0ecrnieunBaroIne
¢dopmupoBaHue (PYHKIMOHAIBHOW T'PaMOTHOCTH M  COLMAIBHOMN
KOMITETEHIIMHN 00yJaronuxcs;
CIOCOOHOCTh oOyyaromuxcs UCIOJIb30BaTh OCBOEHHbIE
MP 3 MEXTUCIUIUTHHAPHEIE, MHUPOBO33pPEHUYECKHE 3HaHUS u
YHUBEpCaJbHbIE YueOHbIE IeHICTBHS B TO3HABATEILHOM U COLMAIbHON
MIPAKTHKE.
Kon
NpeAMeTHOr 0 Dopmynuposka npeomemnozo pe3yibmama
pe3yJabTara
c(hOpMHUPOBAHHOCTh TIPEACTABJICHHN O MECTe XHMHH B COBPEMEHHOM
P 1 HAayYyHOW KapTHHE MHUpA; TMOHUMAaHHE POIU XUMHUU B (HOPMUPOBAHHUU
Kpyrozopa # (YHKIHOHAJIBFHOW TPAMOTHOCTH 4YEIIOBEKA JUIS PEHICHUS
MPAKTUYECKHX 33]1a4;
BJIaJICHNE OCHOBOMOJATAIONIMMH XUMHUYECKUMH TIOHSATHSIMH, TEOPHUSIMH,
1P 2 3aKOHAMHM M 3aKOHOMEPHOCTSIMM; YBEPEHHOE IMOJIb30BAaHUE XUMHUYECKON
TEPMUHOJIOTHEN U CUMBOJIMKOM;
IIP3 BJIAJICHUEC OCHOBHBIMHY METOJIAMH HAYYHOI'O ITIO3HAHMS, UCIIOJIb3YEMbIMU B

XUMUU: HAOIIOIEHUE, OMUCaHHWEe, M3MEpPEHHUE, AKCIICPUMEHT; YMEHHUE
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0o0pabaThIBaTh, OOBSCHATH PE3yJabTaThl MPOBEACHHBIX OMBITOB M JENATh
BBIBOAbI; TOTOBHOCTHh U CHOCO6HOCTB MNPUMCHATH MCTOAbI TIO3HAHUS ITPU
pEIICHUH MTPAKTHYECKUX 3a/1a4;

IIP 4 cOPMHPOBAHHOCTh YMEHHUS JaBaThb KOJMYECTBEHHbIE OLEHKH U
MIPOBOJMTH PACUEThI 10 XUMUYECKUM (OpMYyJiaM U YpaBHEHUSIM;
IIP 5 BJIaJICHHE NpPaBWIAMU TEXHUKH O€30IacHOCTH TNPH HCIOIb30BAHUHU
XUMUYECKUX BEIIECTB;
IIP 6 cOPMUPOBAHHOCTh COOCTBEHHOW TMO3UIMM TIO OTHONICHUIO K
XUMHUYECKON HHPOpMAIUH, MOTy4aeMOl U3 Pa3HbIX HCTOYHUKOB.
Kon DopmynuposKa KOMnemeHyuu
KOMIIeTEeHIIUH
OK 1. BeiOupats crioco0sl perienus 3aaa4 npodecCHoHaIbHON AeITeTbHOCTH
MIPUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM
OK 2. Hcnonp30BaTh COBpEMEHHBIE CPEJICTBA IIOUCKA, aHAIM3A U UHTEPIIPETAIIUU
uH(popMaluu U HHPOPMAIIMOHHBIE TEXHOJIOTHH JIJIsl BHITOJHEHUS 3a7a4
poECCHOHAIBHON JESATEIHLHOCTH
OK 4. D¢ dexTuBHO B3aUMOIEHCTBOBATh U PabOTATh B KOJUIEKTHBE U KOMaHJE
OK 7. CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpeibl, pecypcocOepeKeHUIo,
IPUMEHSTh 3HaHUs 00 N3MEHEHUHU KJIMMaTa, IPUHLIUIIBI OEpEKIMBOrO
MIPOM3BOJICTBA, 9 PEKTUBHO NEICTBOBATH B YPE3BBIYANHBIX CUTYAIIUSIX
Kon Dopmynuposka npogheccuonanbHoil KOMnemeHyuu
KOMIIETCHIIUH
[IpoBoAMTH NpPENNpPOJAKHYI0 MOArOTOBKY aBTOTPAaHCHOPTHBIX CPEACTB B
IIK 1.1. IIPOLIECCE OKa3aHUsd YCIYr [0 IpOJake aBTOTPAHCIIOPTHBIX CPEACTB

OTPEOUTENSIM.




2. CTPYKTYPA U COJIEP)KAHUE OBILIEOBPA3OBATEJBHOM
JACHUTIIAHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Buj yueOHoi padoThI Oobvem 6 uacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72
B T.4.
1. OcHoBHOE coepkaHMe 12
BT. 4.
TEOpeTUIecKoe o0yueHue 34
NPaKTUYECKUE 3aHATHS 38
2. IpodeccnoHaILHO OPHEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHue 4
MPUKJIAJTHOI0 MOIYJIfA)
BT. 4.:
TeopeTudecKoe o0ydyeHue
IIPAKTUYECKUE 3aHATUS 4
WHIIUBHIYyJIbHBIA IPOSKT (Oa/Hem)*™ HeT
ITpomexyTounas arrecramus (J3/3) 2

Bo ecex sauetixax co 36e300uxotl (*) (6 cnyuae e€ nanuuus) ciedyem ykazamos 00vbem 4acos, a 8 cayudae
omcymemaust yopamo u3 CnucKa

**) Ecau npedycmompeHn uHOUBUOYAIbHBLI NPOEKM N0 OUCYUNTIUHE, NPOCPAMMA NO €20 Pealu3ayuu
paspabamuléaemcsi OmoenbHo.




2.2. TemaTuyeCcKMi MJIAH M COAEPKAHUE TN CIATITHHBI

HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 19COB dopmMupyembie
Pa31esioB U TeM J1a00paTOpHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTY.Ib KOMITETEeHIHH
1 2 3 4
OcHoBHOE coep:kaHue 72
Pazjen 1. OcHOBBI CTPOeHMS BellleCTBA 7
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
OcHoBHBIE Teopernueckoe oGyueHue 2
XAMUICCKUC Xumudeckuil saeMeHT. AtoMm. SIapo atoma, HM30TOMbBI. DJICKTPOHHAs 000JI0YKa. DHEPreTHYCCKUE
HOHATHA U YPOBHH, IOXYPOBHH. ATOMHBIE opOuTamd, s-, P-, 0- smemeHThl. OCOOEHHOCTH paCIpeac/ICHHS )
3aKOHBI, SJICKTPOHOB [0 OpOHMTAIAM B aroMax 3JE€MEHTOB TIIEPBBIX YETHIPEX IIEPUOJOB. IJIEKTPOHHAS
CTPOCHUC aTOMOB | konurypanust aroMoB. OCHOBHBIE XUMUYECKHE 3aKOHBI
XUMHHCCKAX IIpakTHYecKHe 3aHATHS 2
3JIEMEHTOB = v = =
Pemrennie 3amaHuii Ha HCIIOJNB30BAHWE XHMHYECKOW CHMBOJIMKH W Ha3BaHWM COEAMHEHHH 110
HOMEHKJIATYpE MEXIYHApPOIHOIO COK3a TEOPETHYECKONM W NPHUKIAIHOM XUMHH W TPUBHAIBHBIX
Ha3BaHWUU JUIS COCTABJIEHUS XMMHYECKUX (POPMYJI JBYXaTOMHBIX COEIWHEHHH (OKCHIOB, CYIb()HIOB,
THIPUIOB | T.I1.) U IPYTUX HEOPTaHHUECKUX COCTMHEHHUN OTAEIbHBIX KJIAcCOB. 2
[pakTHyeCcKKe 3alaHKsl Ha YCTAHOBJIECHUE CBA3H MEXIY CTPOCHHEM aTOMOB XHMHUYECKHMX DJIEMEHTOB H
HNEPHOANIECKAM H3MEHEHHEM CBOMCTB XMMHUYECKHX JJIEMCHTOB M UX COCJAWHCHHUH B COOTBETCTBHH C
nosjokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coJep:kaHue 3 OK 01
Ilepuonnueckuii | TeopeTuueckoe ooyueHue 2 OK 02
3aKOH H Ilepnoauueckas cucrema xumuueckux aneMeHToB J[.1. Menaeneesa. Gu3nueckuii CMbICI
Hepuonuyeckas [Tepuoauueckoro 3akona J[.M. Menzeneea. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKUX
cucTeMa 3JIEMEHTOB, 00Pa3yeMbIX HMHU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKCHUEM 5
XAMHICCKIX XMMHYECKOTO 3JIeMeHTa B [lepnoauueckoii cucreMe. MEPOBO33pEHUECKOE M HAYIHOE 3HAYEHUE
anemenToB JI. M. [Tepuoanueckoro 3akona J.M. Meunneneesa. [Iporunossr JI.1. MenaeneeBa. OTKphITHE HOBBIX
Menneneesa, uX |y yvpeckux H1eMeHTOB.
CBA3b C IpaKkTHYeCKHe 3aHATHS 1
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COBPEMEHHOM
Teopuei

Pemenne IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPCTUICCKUX SaI[aHI/Iﬁ Ha XapaKTCpHU3alui0 XUMUYCCKUX
3JIEMEHTOB «MeTauinyeckue / HeMeTaUInYeCKUe CBOﬁCTBa, SJIICKTPOOTPULATECIIBHOCTE XUMHUYCCKUX

CTPOEHHUs AaTOMOB . 1
3JIEMEHTOB B COOTBETCTBUHM C UX 3JIEKTPOHHBIM CTPOECHUEM U II0JIO)KEHUEM B IIEPUOANUECKON CUCTEME
xuMuueckux annemeHToB J.M. MenneneeBa»

Pa3nen 2. XuMnuyecKkue peakunu 15

Tema 2.1. Tunier | OcHOBHOe cojlepKaHUE 8 OK 01

XMMHYECKUX Teopernueckoe odydenue 2

peakuuit Knaccugukarus 1 THIIBI XUMHUECKUX PEAKIUI C yyacTHEM HeopraHudeckux BemecTB. CocraBieHue
YpaBHEHMH peakLuii COeAMHEHMs], PA3JI0KEHHs, 3aMellleHHs], 0OOMeHa, B T.4. peaKkI1ii TOpeHus,
OKHCJIEHUSA-BOCCTAHOBJICHMUS.

VYpaBHEHUsI OKUCIIEHUsI-BOcCTaHOBNIeHHs. CTeneHb OKucieHus. OKUCINUTENb U BOCCTAHOBUTEb. 2
CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METO0OM 3JIEKTPOHHOI'O
6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU B IIPUPOJIE, IPOU3BOICTBEHHBIX IIpolieccax U
YKU3HEJESTEIIbHOCTH OPraHU3MOB
IIpakTHYeckue 3aHATHSA 6
KonnyectBeHnHsle oTHOLIEHUS B XUMUH. OCHOBHbIE KOJMYECTBEHHbIE 3aKOHbI B XMMHMU U PacyeThl IO
YpaBHEHUSAM XUMHUYECKHX peakuui. Mojb Kak eIuHuIa KoJW4yecTBa BemiecTBa. MosipHas macca.
3aKOHBI COXpAaHEHHUs Macchl W 3Hepruu. 3akoH ABoraapo. MomspHblii 00beM ra3oB. OTHOCHUTENIbHAS 6
IUIOTHOCTh Ta30B. PacdeTsl M0 ypaBHEHUSIM XMMUYECKUX PEaKLMi C HMCIOJIb30BAaHUEM Macchl, 00bemMa
(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 6 OK 01
DNEKTPONINTHYECKA | TeopeTHUECKOE 00ydeHHe 2 OK 04
A MCCOMMANMA M 1 Teopys »1eKTPOIMTHYECKON aucconnanyu. MOHBL. DIEKTPOIUTHI, HEAIEKTPOIUTEL. Peakiuu HOHHOTO
MOHHBIH 0OMEH oOmena. CocTaBiieHHE peakluii MOHHOTO OOMEHa MyTeM COCTaBJIEHUS UX TOJHBIX U COKPALIEHHBIX 2
MOHHBIX ypaBHeHUH. KHCIOTHO-O0CHOBHBIE peakliUy. 3aJaHUsl Ha COCTABJIEHUE NOHHBIX PEaKIil
JlabopaTropHble 3aHATHS 4
JlaGopatopHas paboTa “TUIbl XUMUYECKUX PeaKIui’.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 4
XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OnpeieNeHne cpeibl BOJHBIX
pacTBOpOB. 3a/laHus HA COCTaBJICHHE HOHHBIX peaklui
KonTpoubnas C
TPOEHHUE BEIIECTBA U XUMUYECKUE PEAKIINH 1
padora 1
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Paznea 3. CTpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BeleCTB 18
Tema 3.1. OcHOBHOe coep:kaHue 6 OK 01
Knaccupukanus, | Teoperuueckoe oGydyenue 3 OK 02
HOMCHKIATYPA M |[Tpemer Heopranudeckoi xumun. Kiaccuukamys HeopraHmdeckux BemecTs. [IpocTEIe U CIIOKHEIE IIK 3.3.
CTPOCHHC BemiecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BELIECTB (OKCHIBI, THAPOKCHIBI, KUCIOTHI, COJIK). B3auMocBs3b
HCOPraHUYCCKUX  |HeopraHMYECKUX BEIIECTB. ArperaTHbie COCTOSIHUS BemecTBa. Kpucrammaeckue u amopdHbie
BCIICCTB BellecTBa. TUIbI KPUCTAIIMYECKUX PELIETOK (ATOMHAsl, MOJIEKYJISIpHAs, MOHHAsA, METAJIIMYECKas ). 3

3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUINYECKOHN pelIeTKU. 3aBUCUMOCTh

XUMHUYECKON aKTUBHOCTH BELIECTB OT BUAA XUMHUYECKON CBA3HM U TUIIA KPUCTAJUINYECKOMN PEIIETKHU.

[TprurHBI MHOTOOOpa3us BEILECTB

IIpakTH4eckue 3aHATHSA 3

HomMmeHknatypa HeopraHM4ecKMX BEILECTB: Ha3BaHUE BEILIECTBA UCXO/s U3 UX XUMUYECKOH (pOpMYIIbI

WM COCTABJIEHUE XUMUYECKON (POPMYIIbI UCXO/s U3 Ha3BAHUS BEIIECTBA IO MEKYHAPOIHOU

(MIOITAK) miu TpuBHAIbHOM HOMEHKJIATYpE.

Pemenne mpakTH4ecKkux 3alaHUM MO KJIACCH(HUKAIMKM, HOMEHKJIATYpe M XUMHUYECKUM (QopmyliaMm

HEOPraHMYECKUX BEILIECTB Pa3IMYHbIX KJIAcCOB (YrapHbIH TIa3, YIVIEKMCIBIA Ta3, aMMHaK, raiieHas 3

U3BECTh, HETAIICHAs! U3BECTh, MTUTHEBASI COJIA M JIPYTUX): HA3bIBaTh M COCTABIATH (DOPMYITBI XUMHUYECKHX

BELIECTB, ONPEAENIATH NPUHAJIEKHOCTD K KIIacCy.

Hcrounnku xumudeckoi nHGopMaIuu (CpecTB MaccoBOi nHpopmaIum, cetb IHTEpHET U apyrue).

ITouck nHpopManny Mo Ha3BaHUSAM, HJIEHTU(UKATOpaM, CTPYKTYPHBIM hopMysam
Tema 3.2. ®usuko-| OcHOBHOe coep:KaHUe 7 OK 01
XUMHYECKHE Teopernueckoe o0y4enue 4 OK 02
CBOHCTBA Mertamnel. O6ume GU3HYECKHE W XUMHYECKHE CBOMCTBA MeTauioB. CrocoObl MOMydeHus. 3HaueHHE HK 1.3.
HCOPraHWHCCKUX  |nveTayIoOB M HEMETAJIOB B TMPHPOJAC M IKH3HEICATEIILHOCTH 4elIOBeKa W opraHu3MoB. Kopposwus 1
BCIICCTB METAaJUIOB: BHJIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIIOB OT KOPPO3UH

Hemeramnpl. OOmme ¢u3nM4eckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. |HWIMYHBIE CBOWCTBA

HemeraioB [V— VII rpynn. Knaccudukanus 1 HoMeHkIIaTypa coeTuHeHUi HeMeTaioB. KpyroBopoTsl 1

OMOTreHHBIX 2JIEMEHTOB B IPUPOJIE

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHI0B, THAPOKCHIOB, KUCIIOT,

coJieit u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COSIUHEHUIH, 2

BBICIIMX OKCHJIOB M THAPOKCHIOB

IIpakTH4eckue 3aHATHSA 3
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CocraBiieHHe YpaBHEHHMI XUMUYECKHUX PEAKIMH C Y4aCTUEM MPOCTBIX M CJIOKHBIX HEOPTraHUYECKHUX
BEIIECTB: METAUIOB M HEMETA/UIOB; OKCHIOB METAJJIOB, HEMETA/NIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH W aM(OTEPHBIX THIPOKCUIOB; HEOPTaHUYECKUX COJIEH,

XapaKTEepU3YIOLIUX UX CBOKCTBA. 3

PemieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUM Ha CBOMCTBA, COCTaB, IOJIYYEHUE U

0e30MacHOe HCIOJb30BaHNWE BAXKHEHIIMX HEOPraHMYEeCKHX BEIIeCTB B OBITY M MPaKTHYECKON

JIESITEJIbBHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOe coiep:kaHue 4 OK 01
Upnentndukanms | JlaGopaTopHble 3aHSITHS 4 OK 02
HCOPraHU4ICCKUX | JTagopaTropHas padoTa «MneHTudukanus HEOPraHMIECKUX BEIIECTBY. OK 04
BCIICCTB Pemienne sKkCnepuMEHTAIBHBIX 3aad MO XHUMHYECKHMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO

Pacro3HaBAHUIO U MOJIYYEHHUIO COSIMHEHUI METAIJIOB U HEMETAILIOB. 4

WnenTudukanysi HEOPraHUYECKUX BEUIECTB C HCIOJB30BAaHHEM HUX (DU3MKO-XMMHUYECKHX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, kKapOOHAT- U XJIOPHJI-

AQHUOHBI, HA KATUOH AMMOHUS
KourpoabHnasn N

CBolicTBa HEOPTaHUYECKUX BEILLIECTB 1
pabora 2
Paznean 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 14
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccudukanus, | Teoperuuyeckoe o0ydyeHue 2
CTpOCHHE 1 [losiBneHne u pa3BUTHE OPTaHMYECKOW XUMUH Kak Hayku. [Ipenmer oprannueckor xumun. Mecto u
HOMCHKJIaTypa 3HAUYEHUE OPTaHNYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.
OpPraHUYECKUX XVMMHYECKOE CTPOEHHE KakK IMOPSIOK COECIMHEHHS aTOMOB B MOJIEKYJI€ COIJIaCHO MX BaJICHTHOCTH.
BELIECTB OcHOBHBIE NTOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUsl OopraHmdeckux coeauHeHunii A.M. byrtneposa.

VYriepoaHblii CKeNeT OpPraHWYecKOM MOJEKyJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOTO

CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI. 2

[Tonstue o QynkunoHanpHoil rpynne. Panukan. IlpuHuunel KiaccUQUKaMU  OpPraHUYECKUX

coequHeHU. MexayHapoiHas HOMEHKJIAaTypa W IPHUHLUIBI HOMEHKJIATYPbl OPraHUYECKUX

coenmuaeHuil. [lonsTre 00 a3zoTcoaepX ammxX COSAMHEHUSX, OWOIOTHYECKH AaKTHUBHBIX BEIIECTBAX

(yriaeBogax, kupax, Oelkax M JIp.), BBICOKOMOJIEKYJSIPHBIX COEIUMHEHHAX (MOHOMEp, MOJIUMeEp,

CTPYKTYpPHOE 3B€HO)

IIpakTHYeckue 3aHATHSA 2

Homenknartypa OopraHMYecKMX COEIMHEHMH OTAEIbHBIX KJIACCOB (HACBILIICHHBIC, HEHACHIIIEHHBIE WU 5

apoOMaTHYECKHE YTIEBOJOPO/bI, COUPTHI, (DEHOJIbI, albJErHIbl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
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CocraBiieHHE TOJIHBIX W COKpPAIEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHMYECKHX BELIECTB OTIEIbHBIX
KJIACCOB, HUCIIOJIb3YSl UX HAa3BaHUS IO CHUCTEMAaTHYECKONM M TPUBUAIBHON HOMEHKJIAType (ITHJICH,
aleTUIICH, TIHIEePUH, (eHos, GopMaNbIeru, YKCyCHas KHUCIIOTa, TIUIMH). Pacdersl mpocreiieit
dbopMyIbl OpraHu4ecKOl MOJICKYJIbI, HCXO0JIA U3 AJIEMEHTHOTr0 cocTana (B %)

Tema 4.2.
CBoiicTBa
OpPTaHUYECKUX
COCIUMHECHUI

OcHoBHOe cogepkaHue

TeopeTuyeckoe o0yueHue

OU3MKO-XMMUYECKHE CBOHCTBA OPraHMYECKUX COEAMHEHHWH OTIENBbHBIX KIaccoB (0COOEHHOCTH
KJIaccu(UKaui 1 HOMEHKJIATYphl BHYTPH KJIAcca; TOMOJIOTUYECKHIA psiji U o01mas popmyrna; U30Mepus;
¢u3ryecKkre CBOCTBA; XUMUYIECKUE CBOMCTBA; CIIOCOOBI IMOTYyYECHUS ):

— TpeJeNbHBIC YIIIEBOAOPOABI (ajJKaHbl M LUKJIOANKaHbI). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHHKOB TeIljIa B MPOMBIIUIEHHOCTH U ObITy. CBOICTBA IPUPOTHBIX YIIIEBOJOPOAOB, HAX0XKICHUE B
IpUPOJIC U IPUMEHEHHUE aJIKAHOB;

— HempeAenbHbIe (AIKEHBI, ANKWHBI M AJIKaJAWEHb]) W apoMaTW4ecKue yrieBoxopoisl. ['openue
alleTHIICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IIAMEHH /ISl CBAPKU M PE3KU METAJIOB

— KHMCJIOPOCOAEpIKaIlue coeIMHEHHs (CIIUPThl U (PeHOIbI, KapOOHOBBIE KHCIOTHI M 3(UPHI, adbIAEIU/IbI
U KETOHBI, >KUpBI, yriaeBonbl). [IpakThueckoe NpUMEHEHHE STWICHIVIMKOJA, MNIMLEpPHHA, (eHoa.
[Tpumenenue ¢opmanpaeryia, amneTalbIeruaa, YKCYCHOM KHCIOTBl. Mbplla Kak COJM  BBICHIMX
KapOOHOBBIX KUCJIOT. MOIOIIHE CBOHCTBA MbLIa

— a3o0TcojJepKalllie COEJUHEHUs (aMUHBI M aMHUHOKUCIOTHI, Oenku). BblcokoMomeKyssipHble
COEIMHEHUS (CUHTETUYECKHEe U OMOJIOTMYEeCKU-aKTUBHbIE). MoHOMEp, moauMep, CTPYKTYpPHOE 3BEHO.
[Tonmmmepusanus 3TUIEHA KaK OCHOBHOE HAIIPABJIEHUE €TI0 MCIOIb30BaHUS.

['eHeTnyeckas CBsI3b MEXAY KJacCaMH OpraHUYEeCKUX COETMHEHUI

HpaKaneCKue 3aHATHSA

CBolicTBa OpraHMYeCKHX COEAMHEHHUH OTAEIbHBIX KJIAcCOB (TpUBHANbHAs U MEXIyHapOaHAs
HOMEHKJIaTypa, XUMHUECKHE CBOICTBA, CIIOCOOB! MOJIYUYEHHUs): NMpeeibHble (AIKaHbl U IUKIOAIKAHBI),
HenpeeNbHble (aJIKEHbI, aJIKUHBI U alIKaJIu€Hbl) 1 apOMATUYECKUE YTIIEBOJAOPObl, COUPTHI U (HEHOJIBI,
KapOOHOBbIE  KHMCIOTBI U 3QUpPHI, adbAETHIBl U  KETOHBbl, AaMHMHbI M  aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COECIMHEHMS. 3a/JaHMsl Ha COCTABJICHUE YPABHEHUN XWMHYECKHMX PEaKIUi ¢
y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

CocraBneHue cxeM peakuuid (B TOM 4YHCIIE 1O MPEAJIOKEHHBIM IIEMOYKaM IpeBpalleHuit),
XapaKTEpU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKHX COEIMHEHMH OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TIOJY4YEeHHS U Ha3BaHME OPraHUYECKUX COEJUHEHHM MO TPHUBHAIBHOM MM MEXIyHApOIHOM
CHUCTEMATUUYECKON HOMEHKIIATYPE.

Pemenrie npakTHKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOHCTBA OPraHWYEeCcKUX

OK 01
OK 02
OK 04
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COEIUHEHHUH OTAENbHBIX KIACCOB

JlabopaTopnasi paGora

1
JlaGopaTtopHnas pabota “IIpeBpareHus OpraHnYeCcKuX BEIIECTB MPU HarpeBaHUu'".
ITony4yenue sTuneHa U U3y4eHHE €ro CBOMCTB. MozenupoBaHue MOJIEKYJI U XUMUYECKHUX IPEBPaLICHUN 1
Ha IpUMEpPE dTaHa, ITUICHA, alleTUIICHA U JIp.
Tema 4.3. OcHoBHOe coaepkaHue 4 OK 01
Unentnpuranust | Teopermdeckoe obydenne 2 OK 02
OpTaHIICCKUX buooprannueckue coenuHenus. IlpumeHnenue u Ouosoruyeckass posb yriaeBoaoB. OkucieHue OK 04
BCIICCTB, X JIJI€BOJOB — HWCTOYHUK OJHEPrHMHM >KUBBIX oOpranu3moB. OOmacTM NPUMEHEHUS AaMHHOKHUCIOT. 1 IIK 1.3.
SHATCHHC 1 [IpeBpamenust OenKOB MUIIM B opranu3Me. buomornyeckwe ¢yHkuuu OenkoB. buomornyeckue [IK 2.3.
ngMerHHe B dbyHK1MM xupoB. Posib oprannueckoil XuMuu B pelieHu: npo0sieM MuiieBoi 6€30nacHOCTH MK 3.3.
bITOBOH 1 .| Posib oprannueckod XMMHH B pEHICHUU NPOOJIEM SHEPreTHUecKol Oe30MacCHOCTH, B Pa3BUTUU
TPOM3BOACTBCHHON MEAMIIMHBI, CO3JJAHUH HOBBIX MAaT€pPUAJIOB, HOBBIX UCTOUYHUKOB dHEPTUHU (aJIbTEPHATUBHBIE HCTOYHUKH
ACATCIILHOCTH sHepruu). OnacHOCTh BO3JAEUCTBUS HAa JKUBbIE OpPraHU3Mbl OpPraHUYECKHUX BEIIECTB OTIENbHBIX 1
Hesopexa KJIacCOB (YTJI€BOJOPOBI, CIUPTHI, (PEHOIBI, XJIOPOPTaHHUUECKHUE MPOU3BOJHBIC, ANbJIETHIbI U [p.),
CMBICJI ITOKa3aTellsl NPeIeNbHO JOIYCTUMOM KOHIIEHTPALUH
JlabopaTopHbIe 3aHATHS 2
JlaGopatopHas paborta: “MneHTudukanus opraHMyecKuX COeAMHEHUH OTIENbHBIX KI1acCOB”
WNnentuduxanus opraHMueCKUX COEIMHEHUIN OT/IENbHBIX KJIACCOB (Ha MPUMEPE allbJIEerHI0B, Kpaxmara,
YKCYCHOH KHCJIOTBI, O€IKOB M T.I.) C MHCHOJIb30BaHMEM UX (U3MKO-XUMHUYECKUX CBOHCTB H
XapaKTepHBIX KauyeCTBEHHBIX peakuuil. [leHarypauus Oenka mnpu HarpeBaHuu. L[BeTHble peakuuu 2
O6enkoB. BO3HMKHOBEHME AHATUTHUYECKOTO CHTHAJA C TOYKM 3pEHHMs XMMHUYECKMX IMPOLIECCOB MpHU
MPOTEKaHWU KaYeCTBEHHON PEaKINH, TO3BOJISIIOIIEN HACHTU(PUIIMPOBATH NPEAJIOKEHHbBIE OPraHU4YeCKHe
BEIIECTBA
Konrpoasuas CtpyKTypa U CBOKWCTBA OPraHUYECKUX BEIIECTB 1
padora 3
Paspean S. Kunernyeckue u TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX peaKI Uil 5
Cxopoctb OcHoBHOe coaep:xaHue 5 OK 01
XUMHYECKUX OK 02
peaKIHil. Teoperuueckoe o0yueHue 3
XUMHUECKOe CkopocTh peakluu, €€ 3aBHUCHUMOCTb OT Pa3jM4YHbIX (PAKTOPOB: MPUPOIBI pEarupyrollux BeLIeCTB, 3

KOHICHTpAMK pearupyromux BCIICCTB, TCEMIICpATYypbl W ILJIOIIAAU peaKLII/IOHHOﬁ ITOBCPXHOCTH.
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paBHOBECHE TemnoBsie 3 PEKThI XAMUIECKUX PEAKIMI. DK30- U SHIOTEPMUUYECKHE, PEAKIIUH.
OOpaTUMOCTh peakiuii. XUMHYECKOE PAaBHOBECHE M €ro CMEIICHHE I10] IEHCTBHEM pPasIHYHBIX
(akTOpoB (KOHIICHTPAIMs PEAreHTOB WM TPOIYKTOB PEAKIMH, [aBJI€HHE, TEMIIEPATypa) Ul CO3IaHus
ONTHMAJIbHBIX YCIJIOBHUIA IIPOTEKAHUSI XUMHYECKUX mporieccoB. [Tpunipn Jle [larense
IIpakTHYecKkue 3aHATHSA OK 01
PemieHne MpakTUKO-OPUCHTHPOBAHHBIX 3a[JaHUil HA aHaau3 (aKTOPOB, BIUSIONIMX HA HM3MCHCHHE OK 02
CKOPOCTH XUMHYECKOM PEaKIMH, B T.4. C TO3UIIUIA YKOJOTHYECKHU IIEIECO00PA3HOr0 MIOBEICHHS B OBITY
¥ TPY/IOBOM JIEATENLHOCTH B LIEJSIX COXPAHEHHS CBOETO 3/I0POBbsl M OKPYXKAIOIIEH TPUPOIHON CPEJIBL.
PemieHre MPaKTUKO-OPUEHTHPOBAHHBIX 3ajlaHWii Ha mnpuMeHenue mnpunnuna Jle-Illarense s
HaXOXKIEHUS HANpaBJIEHUs CMEIIEHUsS DPABHOBECHS XMMHMYECKOW peakuuM M aHaam3 (akTopoB,
BJIMSIONINX HA CMEIIEHUE XMMHUYECKOTO PABHOBECHS
Paznea 6. PacTBOpsI
Tema 6.1. OcHOBHOe coiep:KaHue OK 01
HonsTne o Teoperuueckoe ofyuenue OK 02
pacTsopax PacTBopeHne Kak (DM3HKO-XUMHUYECKMH mpouecc. PactBopbl. CrocoGbl IPUTOTOBIEHUS PAaCTBOPOB. OK 07
PactBoprMOoCcTh. MaccoBast JIojii  pacTBOPEHHOro BemiectBa. CMBICT —TOKAa3aTess IPENebHO
JIOTYCTUMOM KOHIIEHTPAIIMH U €I UCIIOJIb30BAHUE B OLIEHKE DKOJIOTMIECKOM O€30IaCHOCTH.
[IpaBuiia 5KOJOTHYECKU MEIEeCO00pPa3HOTO MOBEAECHUS B OBITY M TPYNOBOW JEATENBHOCTH B IENAX
COXPAHEHHUS CBOErO 3JI0POBbA M OKPYXKAIOLIEH MPUPOIHOU CPENIbl; OMACHOCTh BO3JICUCTBUS Ha YKUBBIC
OPraHU3MBbI OTIPEIETIEHHBIX BELIECTB.
PellieHre PaKTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUH HA PACTBOPBI, HCIIOJL3YEMBIE B OBITOBOM U
IIPOM3BOJICTBEHHOMN JE€ATENBHOCTH YeJIOBEKA
Tema 6.2. OcHoBHOe coJep:kaHue OK 01
Hccnenopanue JlaGopaTopHbie 3aHATHS OK 02
CBOHCTB PACTBOPOB [ JTaGopatopHast paboTa «[IpHroTOBNEHHE PACTBOPOBY. OK 04
[TpuroroBneHne pacTBOPOB 3aJaHHOU (MaccoBOM, %) KOHLEHTpalUU (C MPaKTUKO-OPHUEHTUPOBAHHBIMU
BOIIPOCAMHU) U OTIPEJIENIEHUE CPEIBI BOAHBIX PACTBOPOB.
Penienue 3a/1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUeE (COoAepKaHUe TPUKJIATHOTO MOLYJIs)
Paznen 7. Xumusi B ObITY U IPOU3BOACTBEHHOI €ATEILHOCTH YeJ0BEKa OK 01
Xumus B OBITY B (OcHOBHOE CO/lepiKaHue OK 02
MIPOU3BOIACTBEHHOMN OK 04

Teopernueckoe o0yueHue
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JCATCIbHOCTH
YECJI0BCKA

Hogelimue 1oCTHXKeHUST XUMUYECKON HAYKH M XUMUYECKON TeXHOJIOTHH. Pok Xumuu B obecrieueHun
9KOJIOTUYECKON, SHEPTETUUECKON U MHINEBOM 0€301MaCHOCTH, Pa3BUTHH MEIUIMHEL. [IpaBuia morcka u
aHamM3a XUMHYECKOW HH(QOpManMM M3 pa3IMYHBIX HMCTOYHUKOB (HayuyHas W y4eOHO-Hay4yHas
JUTEpaTypa, CpeacTBa MaccoBOM nHpopmaiuu, cetb MTHTEpHET)

HpaKaneCRne 3aHATHSA

[Towick M aHAJNM3 KEWCOB O NMPUMEHEHWH XMMUYECKUX BEHICCTB W TEXHOJIOTHHA C Y4eTOM Oymyien
npoecCHOHANBHOM  NEATENbHOCTH MO  TeMaM:  Ba)KHEWIINME  CTPOMTENbHBIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE ~MaTe€pHalbl, KpacKl, CTEKJIO, KepaMuKa, MaTepuaybl [JIs DJICKTPOHUKH,
HaHOMaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, WCTOYHMKM DSHEPruU, OPraHUYECKHME W MHUHEpaIbHbIC
yI00peHus, JICKapCTBEHHBIEC BEIIECTBA, OBITOBAS XHUMHUSI.

3amuTa: [IpencraBnenue pe3yabTaToB penieHus: KeicoB B popMe MUHH-JIOKIA/Ia C MPe3eHTaluei

OK 07
IK 3.1.
IIK 3.2.
[IK 3.5

HpOMe)KyTO‘lHaﬂ aTrecranusd 1mo JIMCuHuIJIMHEe (3aqu)

Bcero

72
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3. YCJIOBMS PEAJIU3ALIUUA TPOTPAMMBI YYEBHOM
JACHUTIIAHBI

3.1. TpeOoBaHMsiT K MHUHHMMAJIbHOMY MAaTepPHAIbHO-TEXHHYECKOMY
o0ecreYeHu 0

Jiist peanuzanmuy MPOTpaMMbl  yU4eOHOW JAWCIUIUIMHBI TIPEITYCMOTPEHBI
CJIEYIONTUE CTIEITUATbHBIC TTOMEIICHUS:

Kabuner «Xumum.

[Tomemienne kabuHETa TOKHO YIOBIETBOPATH TpeOoBaHusm CaHutap-
HO-3MHEMHOIOrHYecKuX TpaBuin U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO THIOBBIM 00OPY/IOBAaHHEM, YKAa3aHHBIM B HACTOSAIIUX TPEOOBAHUSX, B
TOM YHCJIC CICIHATM3UPOBAHHON y4eOHON MeOenbi0 W CpeACTBaMU OOydeHUS,
JIOCTATOYHBIMHM  JIJII  BBINIOJIHEHUST TpeOOBaHUN K yPOBHIO TMOATOTOBKH
oOydJarommxcs.

Oo0opynoBaHnue y4eOHOro Ka0uHeTa:

- HarjsgHble MOCOOMsl (KOMILJIEKThl Y4UE€OHBIX TaOJUIl, CTEHIOB, CXEM,
IJIAKAaTOB, TIOPTPETOB BBHIJAIOIINXCS YUEHBIX B SI3bIKO3HAHUS U JI. );

- JUIAaKTHYCCKHE MaTepuaibl (3a7aHusl I KOHTPOJBHBIX padoT, st
Pa3HBIX BUJOB OLIEHOYHBIX CPEJICTB, IK3aMEHa U JIp.);

- TEXHUYECKHE cpeacTBa oO0yueHUs (NMEePCOHANBHBI KOMIBIOTEp C
JUIEH3UOHHBIM TPOTPAaMMHBIM 00€CTICUeHHEeM; MYJBTUMEAUUHBIA MPOEKTOD;
WHTEPAKTUBHASI IOCKA, BBIXO/] B JJOKAJIBHYIO CETh);

- 3aJ1bI (OMOIMOTEKA, YNTATBLHBIN 3aJ C BEIXOJIOM B ceTh MIHTEepHeT).

3.2. UupopmanuoHHOe oOecneyeHre peau3auy NPpOrpamMmMbl

Jns peanuzanuu mporpaMMbl  OMONIMOTEUHBIA (POHA 0O0pazoBaTENHHOM
OpraHu3allid HMEEeT TMeYaTHble M  DJEKTPOHHbIE O00pa3oBaTelibHbIE U
WH(POpPMAIIMOHHBIE  PECYPChI, PEKOMEHJIOBAaHHBIE I KCIOJIb30BaHHUS B
o0pa3oBaTeIbHOM MPOLECCE, HE CTApUIE MATH JIET C MOMEHTA U3JaHUS.

OcHOBHBIE TeYaTHbIE U3TaAHUS
1. Xumusa. 10 xmacc. YriyOonéHsbeii ypoBeHb: yueOHuk/ B.B. Epemun, H.E.

Ky3bmenko, B.W. Tepenun, A.A. JIpo3nos, B.B. JIynun; noxa pen. B.B. JIynuna.
— M.: ITpocBemienue, 2022. — 446, [2] c.: wi.

2. Xumus. 11 xnacc. YrryOonéuuelii ypoBenb: yueOHuk/ B.B. Epemun, H.E.
Kyspmenko, A.A. [dpo3nos, B.B. Jlynun; moxg pea. B.B. Jlymuna. — M.:
[Ipocremenune, 2022. — 478, [2] c.: un.

3. AudunorenoBa, M. B. Xwumus: y4eOHMK W TPAKTUKYM JUISI CPEIHETO
npodeccruonanbHoro obpasoanus / M. B. Audunorenona, A. B. ba6kos, B. A.
[TonkoB. — 2-e u3x., ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2022, —
291 c.

3.leronuxuna, H. A. O6mas xumus: yueonuk mais CIIO / H. A. llleronuxuna, JI.

B. Munaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.
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JlonoJIHUTeIbHbIE HCTOYHUKH

1. Xumusi. YrayOneHHwli ypoBeHb. 10—11 kmaccel: pabouas
nporpamma K JuaMM YMK B.B. JIlyHuna: yueGHO-MeToIMueckoe mocooue /
B.B. Epemun,
A.A. lpoznos, N.B. Epemuna, 3.10. Kepumo. — M.: Jlpoda, 2017. —
324, 1] c.

2. Mertoauueckoe nocooue k yueoHuky B. B. Epemuna, H. E.
Ky3pMeHKo,

B.1. Tepenuna, A. A. llpo3noBa u np. «Xumusi. YTiIyOJICHHBIH YPOBEHbY.
10 xnacc / B. B. Epemun, A.A. [Ipo3nos, 1.B. Epemuna, B. 1. MaxonuHa,
O. 10. Cumonoga, 2.10. Kepumon. — M.: [Ipoda, 2018. — 339 c. : um.

3. Metoauueckoe mocobue k yuebHuky B. B. Epemmna, H. E.
Ky3bmenko, A. A. [Ipo3noBa u np. «Xumus. YriayOiaeHHbIN ypoBeHb». 11
kiacc / B. B. Epemun, A.A. [Ipo3nos, U.B. Epemuna, H.B. Bonkosa, H.B.
®upcrosa, 2.10. Kepumon. — M.: Jlpoda, 2018. — 423 c. : u.

4, I'yceBa, E. B. Xumus gusa CIIO: ydyeOHO-MeTOAMYECKOE
nocobue / E. B. I'yceBa, M. P. 3uranmmna, /[. . KynukoBa. — Kazans:
KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4. — Texkcr:
ANEKTPOHHBIN // JlaHb : »nexkTpoHHO-OMOMUMOTeuHas cuctema. — URL:

https://e.lanbook.com/book/196096 (nmata oOpamenus: 14.10.2022). —
Pexum moctyna: asis aBTOpU3. OJIB30BATENECH.

S. Yepuukoa, H. 0. Xumust B 10CTYITHOM U3JI0KEHHH: YUEOHOE
nocobue mns cno / H. FO. UepnukoBa. — 2-¢ uza., crep. — CaHKT-
[TerepOypr: Jlanb, 2022. — 316 c¢. — ISBN 978-5-8114-9500-9. — TekcT:
ANEeKTpOoHHBbIN // Jlawb: snexkTpoHHO-OMOMMoTeyHass cucrtema. — URL:

https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). —
PexxuMm noctyma: st aBTOpHU3. MOIh30BaTENICH.

6. [lleBuunpina, JI. B. Xumwusa: ydebHoe mnocobue / JI. B.
[lesuunpina, A. . AnapaeB. — HoBocubupck: HI'TY, 2017. — 92 ¢. —
ISBN 978-5-7782-3345-4. — Texkcr: amekTpoHHBINH // JlaHb: 37IEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/118505 (mara
obpamenus: 14.10.2022). — Pexxum mocTyma: Jjisi aBTOPHU3. MOIb30BaTEIEH.

1. brunos, JI. H. Xumus: yueounux nns CIIO / JI. H. bnunos, U.
JI. Ilepdunona, T. B. CokonoBa. — 2-e u3n., crep. — Cankt-IleTepOypr:
Jlans, 2021. — 260 c¢. — ISBN 978-5-8114-7904-7. — Texcr:
ANEKTpOHHBIN // JlaHb: sJeKTpoHHO-OMONMoTeunas cucrema. — URL:
https://e.lanbook.com/book/167183 (mara oOpamenus: 14.10.2022). —
Pexxum nocryna: s aBTopr3. MOJIb30BATEIIEH.
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8. lNabpuensn, O. C., JlpicoBa, I'. I'. Xumus: kHura s
npenojaaBaresis: yueo.-MeTo 1. nmocooue. — M. Akanemus, 2012. - 332 c.

9. UepnukoBa H. FO., MemepskoBa E. B. Pemaem 3agaum mno
XUMHH caMocCTosiTeNbHO: yueOHoe mocobue / H. FO. Yepnmkosa, E. B.
MemepsikoBa — CankTt-IleTepOypr: Jlans, 2022. — 328 c.

10. Pe3snukoB B. A. COOpHUK yhnpaxHEeHUW ¢ 3aJad Mo
opranuyeckoil xummuu: yudeOHoe mocobue / B.A. PesnukoB — CaHkT-
[lerepOypr: Jlans, 2021. — 226 c.

11. Kanyctuna A. A., Xanpuenko U. I'., JIubanor B. B. O6mas u
Heopranudeckas xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xanpuenko,
B.B. JIu6anoB — Caunkr-IletepOypr: Jlans, 2020. — 152 c.

12, lNabpuensn O.C. Xwumusa: yued. s cryd. npod. yueo.
3aBenenuit / O.C. Nabpuensn, U.I'. OctpoymoB. — M., 2016.- 256 c.

13. INabpuensn O.C. Xumust 1151 npodeccuil U crnenuaibHOCTe!
TEXHUYECKOTO Mpopuiss: Y4eOHUK I CTYA. YUPEXKICHUU cpel. mpod.
obpazopanus / O.C. I'abpuensu, N.I'. OctpoymoB. — 4-¢ uzn., crep. — M. :
N3narenbckuil HeHTp «Akanemus», 2017. — 272 c.

HNuTepHer-pecypcesl

1.hvsh.ru — XKypnan «Xumus B mkosey.

2.https://postnauka.ru/themes/chemistry — nekmuu 1Mo XWMHH Ha calTe
[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4yHo-nionymisipHbI TPOEKT «DJIEMEHThI OO0bIION Hayku» (pusuka, Xumus,
MaTeMaThuKa, aCTPOHOMHS, HAyKH O >KWU3HHU, Hayku o 3emiie). HoBoctu Haykw,
KHUTH, HAYYHO-TIONYJISIPHBIEC CTAThH, JICKIIUU, SHIIUKIIOTICINH.

4. http://gotourl.ru/4783 (http://potential.org.ru/)

Cailt HayuHO-TIONyJIsIpHOTO KypHana «llorenuuany». XKypuan uznaércs ¢ 2005 r.,

c 2011 r. — pazgen «Xumus».

5. http://gotourl.ru/4785 (http://www.hij.ru/)

CallT Hay4yHO-NOMYJSIPHOTIO XypHalIa «XUMHS W KU3Hb». JKypHan u3maércs
c 1965 .

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITasg 2JIEKTpOHHAs OmbOmuoTeka xXuMuueckoro mopraida «Chemnety,

CONEPKUT yueOHble U HHPOPMAIMOHHBIE MaTepUaibl il IIKOJbHUKOB U
yuurtened. B Hell MOKHO HaWTH y4yeOHUKH MO 00Iel U HEOPraHUYECKOM XUMUM,
OpPraHUYeCKOM XUMMH, MYJbTUMEIMaMaTepuasbl, a TAaKXKe 3a0aud XUMHUUYECKUX
OJIMMITHA]] C PELICHUSMH, 3a/1a41 BCTYIUTENbHBIX IK3aMEHOB JIJIs1 aOUTYPUEHTOB.
7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/

Nudpopmanmonnsle Matepuasibl 00 onuMmMnuaaax: MOCKOBCKOH TOpPOJICKOH,
Bceepoccuiickor, Menneneesckor, MexayHaponnou. IlpuBenensl 3agauum
TEOPETUUYECKUX U SKCIIEPUMEHTAIBHBIX TYPOB, MOJPOOHBIC PEIICHUS, CIUCKH U
dboTtorpaduu nmodbeauTenei.

8. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema JUCTAHIIMOHHOTO OOY4YEHHWsS, HamNpaBJiCHHAas B TEPBYIO oOdYepeab Ha

IIOATOTOBKY K OJMMIIAA/IAM BCEX YPOBHEH — OT IIKOJIBHBIX A0 MeXIyHapOIHOM.
CaliT conepKUT OrpOMHOE KOJMYECTBO 3a7a4, CTPYNIMPOBAHHBIX KaK IO TEMaM,
Tak U 1o osuMmnuazaMm. Ilo BceM OCHOBHBIM pasjieilaM XHMHUM IIPUBEIEH
TEOPETUUECKUI MaTeprall U pa300paHbl peIIeHNs TUIIOBBIX 3a4a4.

9. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[lopran mo HaHOoTexHONOrusIM. OCHOBHasi I€Jb — pa3BUTUE OOpa3oBaHUsA B

0o0JlacTU  HAHOTEXHOJIOTMH U  MOATOTOBKA K  HWHTEPHET-OJIMMIIMANEC IO
HAHOTEXHOJIOTHSIM.
10.http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnipaBouHasi uHGOpMaLUs 0 XUMUYECKUX DJIEMEHTaX U MX CBOMCTBAX
(Ha aHTJIMIICKOM SI3BIKE).

11. http://gotourl.ru/4792 (http://periodictable.ru/)
PyCCKOSI3BIYHBIN CAalT O CBOMCTBAX XMMHUYECKUX JIEMEHTOB.
12.http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii callT OHJIaH-00pa30BaHUS, COJIEPKUT MHOTO HWHTEPECHBIX

o0pa30oBaTeNbHBIX KYpCOB U BHJICOJICKIIUN I UIKOJBHUKOB, CTYICHTOB H
yuutesien. ECTh HECKOJIBKO KypCOB O XUMUHU.

13.http://gotourl.ru/4800 (https://www.cas.org/)

Caiir Chemical Abstract Service — camblii aBTOPUTETHBII B MHUPE XUMHUHU

MH(OPMAIMOHHBIA HHTEPHET-peCypc (CaUT TIATHBIN).
14.http://www.organic-chemistry.org/
[Topras no opraHnyecKO XMMHUHU Ha aHTJIUMCKOM SI3BIKE.
15.http://www.xumuk.ru
CallT 0 XUMHUH: KJIACCUYECKUE YUYEOHHUKH, CIPABOYHMKHU, DHIIUKIIONEIUU, TTOUCK

OPraHUYEeCKUX U HEOPraHUYECKUX PEAKLIUM, COCTABIICHUE YPABHEHUM pPEaKIUH.
16.http://orgchemlab.com/
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

Kontpoie u  oreHka oOyueHus
nporiecce

J'Ia60paTOpHBIX pa60T, TCCTUPOBAHHA, a4 TAKIKC BBIITOJIHCHUA O6yan0HlHMHCH

PE3YyJIbTATOB OCYHICCTBIIACTCA

npenojaBaTeieM B MPOBENCHUS] MPAKTUYECKUX  3aHATUH U
WHIVBUIYAIBHBIX 3aJaHUi, TPOEKTOB, HCcienoBaHU. Pe3ynbTarel 00yueHUS
OTIPENIETISIOT, YTO OOyYaroIInecs: JTODKHBI 3HATh, TIOHUMATh M JEMOHCTPHPOBATH
10 3aBEPIICHUH U3YUCHUSI TUCITUTUTHHEI.

Jlist hopmMupoBaHms, KOHTPOJIS M OICHKHA Pe3yJIbTaTOB OCBOCHUS y4eOHOM
JTUCITUTITMHBI UCTIOIB3YETCSl CHCTEMa OIEHOYHBIX MEPONPHITHH, MPECTaBISIOMIAS
co00ll KOMITIEKC YYEOHBIX MEpPOIPHUATHH, COTJIACOBAaHHBIX C PE3yJIbTaTaMH

oOyuenus u chopmynupoBaHHeix ¢ ydetoM @OI'OC COO (mpeameTHbie

pe3ynbTathl 1o aucuirae) u @I'OC CIIO.

Tunsl oIeHOYHBIX

XUMHUYECKUX DJIEMEHTOB
U IPUPOJA XUMUYECKOU
CBA3U

(hopMyIIbI COeAMHEHHI B
COOTBETCTBUU CO
CTENEHBIO OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB,
WCXO/Isl U3 BaJICHTHOCTH U
31EKTPOOTPULIATEIBHOCTH

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHus .
MepOonpUsATHI
| OcHoOBHOE co/lep:KaHue
1 ®opMyJIHpPOBATH
Pa3nea 1. OcHoBbI PMYJHP
0a30BbIe NOHATHA U
CTPOCHHS BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 CrpoeHne aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHune atomoB

XHUMUYECKHUX DJIEMEHTOB U
IIPUPOJA XUMUYECKOU CBSI3H».
2. 3ama4n Ha COCTaBJICHUE
XUMUYECKHUX (Hopmy
JIBYXaTOMHBIX COETUHEHUN
(oxcuaoB, cynbhuaos,
THJIPUJIOB U T.I1.).

3. 3amaHus Ha UCITOJb30BaHUE
XHUMUYECKOU CUMBOJIMKH 1
Ha3BaHUM COCIMHECHUM 110
HOMEHKJIAType
MEXIYHApOHOTO COI03a
TEOPETHYECKOU U
MPUKITIATHON XUMUH U
TPUBUAIBHBIX HA3BAHUU IS
COCTaBJICHUS XUMUUYCCKHX
dbopMyI ABYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(pHI0B, THIPHUIOB U T.II.)
U APYTUX HEOPTaHUYECKHUX
COCTUHEHUN OTAEIBLHBIX
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THunbl 0LIEHOYHBIX
MeponpUusTHI

KJI1aCCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabmuma J[.1.
Menpeneena

XapakTepu3oBaTh
XUMHUYECKUE PJICMEHTHI B
COOTBETCTBHUH C MX
MTOJIO’KEHUEM B
MePUOINYECKON CUCTEME
XUMHUYCCKUX DJICMCHTOB
.. MenneneeBa

1. Tect «MeTammueckue /
HEMeTaJlJINYeCKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYCSCKHX 3JIEMEHTOB B
COOTBETCTBUE C HX
AJIEKTPOHHBIM CTPOCHHUEM U
IIOJIO’KCHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKUX 3jiemMeHToB J[. 1.
MenneneeBay.

2. [IpakTrueckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOEHHUEM aTOMOB
XHUMUYECKHX DJIEMCHTOB U
NEePUOIUYECKUM U3MEHEHUEM
CBOMCTB XUMHYECKUX
9JIEMEHTOB U MX COCIUHCHUI
B COOTBETCTBHH C
nonoxenueM llepuoandeckoit
CHCTEME.

3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUYECKUE 3aIaHUS HA
XapaKTePU3ALHIO
XHMUYECKHX DJIEMCHTOB:
«Meramnnyeckue /
HEMETAININYECKUE CBOMCTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMUYECKHUX DJIECMCHTOB B
COOTBETCTBUE C UX
AJICKTPOHHBIM CTPOCHUEM U
MTOJIOKEHHEM B
NEPUOIUYECKON CUCTEME
XHUMUYECKHUX DJICMESHTOB
J.11. MenneneeBay

Paznea 2. Xumuueckue
peakuuu

XapakTepu3oBaTh THIIbI
XUMHYECKHX peaKIui

KonTtpoasnas padora
«CTpoeHue BenecTsa u
XHMHYECKHe PeaKIun»

2.1

OK 01

TUumel XUMHYECKUX

CocTaBnsTh pcaknuun

1. 3amaun Ha cocTaBICHUE
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oLeHOYHBIX
MeponpUusTHI

OK 04

peakuuii

COCITUHEHUS, PA3TIOKEHUS,
oOMeHa, 3aMelleHu,
OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIC
peakuuu

YPaBHEHUH PEAKLIUN:

— COEMHEHMs], 3aMeILeHUS,
paznoxkeHusi, 0OMeHa;

— OKHUCIIUTENbHO-
BOCCTaHOBUTEJIbHBIX PEaKIUui
C WCIOJIH30BAaHUEM METO/1a
AJIEKTPOHHOTO OalaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIIECTBA UIN 00bEMa

ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3
YUYaCTBYIOIINX B PEAKIINH
BEIIECTB; PACUETHI

Macchl (00bEMa, KOJIMUeCTBa
BEII[ECTBA) IPOTYKTOB
peaKkIfu, eciii OJHO U3
BEIIECTB UMEET IPUMECH

2.2

DNeKTpoNIUTHYECKast
JMCCOIIMAIUS U MOHHBIN
oOMeH

CocraBnaTh ypaBHEHUS
XMMHYECKHX PEaKInu
MOHHOTO OOMeHa C
y4JacTheM
HEOPTraHMYEeCKUX BELIECTB

1. 3agaHus Ha COCTABIICHUE
MOJICKYJISIPHBIX U MOHHBIX
peaxIuil ¢ yaacTueM KHUCIIOT,
OCHOBaHUI U COJEH,
YCTaHOBJICHUE U3MEHEHHUS
KHCIIOTHOCTH CPEIbI

2. JJabopaTtopHnas pabota
"TUTBI XUMHUYECKUX peaKIiuii"

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HccaenoBarb cTpoeHue
CBOliCTBa
HEOpPraHu4ecKux
BeIeCTB

KonrtpoabHnas padora
«CBoiicTBa
HEOPraHUYeCKHX BeleCTB»
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THunbl 0LIEHOYHBIX
MeponpUusTHI

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHHYECKUX
BEIIECTB

Knaccudunuposats
HEOPraHU4ecKue
BEIIIECTBA B COOTBETCTBHH
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (GOpMYIIbI UITN
COCTaBJICHHE XUMUYECKOU
(bopMyIbI HCXOS U3
Ha3BaHUs BEILECTBA 110
MEXKTYHapOAHON WU
TPUBHAIIBHON
HOMEHKJIAType».

2. 3aauu Ha pacyer
MacCOBOH 10U (MaccChl)
XUMHYECKOT0 DJIEMEHTa
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. IIpakTrdeckue 3aganus 1o
KJaccuukanuu,
HOMEHKJIaType U XUMUYECKUM
dbopMynaM HEOPraHUYECKUX
BEIIECTB PA3JIMYHBIX KIIACCOB.
4. [IpakTuyeckue 3a1aHus Ha
OIIpEeCIICHNE XUMUYECKOU
AKTUBHOCTH BEIIECTB B
3aBHCUMOCTH BHJIA
XUMHUYECKOH CBSI3M U THIIA
KPUCTAJUIMYECKON pelIeTKN

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIESCTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3UKO-
XHMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAK)Ke TUIIa
KPHUCTAJUTMYECKOMN
pemeTku

1. Tect «OcobeHHOCTH
XHUMUYECKHX CBOKUCTB
OKCHJIOB, KHCJIOT, OCHOBaHUH,
aM(pOTEepPHBIX THIPOKCHUJIOB U
coJieiiy.

2. 3amaHus Ha cOCTaBJICHUE
YPaBHCHUN XUMHUCCKHUX
pEaKIHi C y4aCTHEM MPOCTHIX
Y CJIO’KHBIX HEOPTaHHYECKUX
BEIISCTB: OKCUJIOB METAJIJIOB,
HEMETAIIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKHUX
KHCIIOT, OCHOBaHUH U
aM(pOTEePHBIX THIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEePUIYIOIIUX HX
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oLeHOYHBIX
MeponpUusTHI

CBOWCTBA M CLIOCOOBI
MOJTyYCHUSI.

3. IIpakTuko-
OpUEHTUPOBAHHBIC
TEOpETUYECKHE 3a/laHus Ha
CBOMCTBA U ITOJIy4YEHUE
HEOPTaHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

WNnenrudukarnus
HEOPTaHUYECKUX
BEIIECTB

Hccnenosarts
KaueCTBEHHbBIC PEAKIINU
HCOpFaHI/I‘IGCKI/IX BCIICCTB

1. [IpakTuko-
OpPUEHTUPOBAHHBIC 3aJaHUS
10 COCTABIICHUIO XUMHYECKHIX
peakui ¢ yyacTueM
HEOPraHMYECKUX BEIIECTB,
UCIIONB3YEMBIX IS KX
UICHTU(UKAITIH.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHuvYecKux
BeIeCTB

HccaenoBarb cTpoeHue u
CBOIICTBA OPraHMYeCKUX
BelIECTB

Konrtpoabsnas padora
«CTpoeHue U cBOICTBA
OpraHHYecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTpOEHHE U
HOMEHKJIAaTypa
OpPraHUYECKUX BEILECTB

Knaccugpunuposats
OpraHn4€CKUC BEIICCTBA B
COOTBETCTBHH C MX
CTPOEHHEM

1. 3agadust Ha cOCTaBJIEHUE
Ha3BaHUM OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHON
WIM MEXAYHapOAHON
CHUCTEMATUYECKOU
HOMEHKJIATYype.

2. 3agaHus Ha COCTaBJIICHUE
MOJIHBIX ¥ COKPAIIEHHbIX
CTPYKTYPHBIX (OpMYyII
OpraHMYECKUX BEIIECTB
OTJIENBbHBIX KJIACCOB.

3. 3ajaun Ha onpeaeneHue
npocreiien GopmyIbl
OpPraHMYECKON MOJIEKYJIBI,
UCXOJS U3 DJIEMEHTHOTO
cocrasa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHM4eCcKuX
COECIMHEHU I

VcranaBiuBarth
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
OPraHNM4YeCKHUX BEMIECTB OT

1. 3amaHus Ha cOCTaBICHUE
YpaBHEHUH XUMHUYECKUX
peakIuil ¢ yyaCTUEM
OpFaHI/I‘—IeCKI/IX BCIIICCTB HaA
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THunbl 0LIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00yyeHus .
MepOonpUATHH
CTPOEHHUS MOJIEKYJI OCHOBAHHUU UX COCTaBa U
CTPOEHHS.
2. 3amaHusa Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peaKiuil, WITIOCTPUPYIOLINX
XAMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUs JAHHBIX PeaKlUi
Y TEHETUYECKOM CBSI3U
OpPraHUYECKUX BELIECTB
pa3HbIX KJIacCOB.
3. PacuetrHsble 3a1a4uu Mo
YPaBHEHUSIM PEAKLIMii C
y4aCTHEM OPTaHHYECKUX
BEIIECTB.
4. JIaboparopnas paboTa
“IIpeBpameHus
OpPraHWYECKUX BELIECTB MPU
HarpeBaHuu"
4.3 | OK 01 Nnentudukarnus Uccnenosars 1.IIpakTuko-
OK 02  |opranuyecKkux BEIIECTB, [KAYECTBEHHbBIC PEAKIUU  |OPUEHTUPOBAHHBIE 3aaHUs
OK 04 |ux 3HaueHue u OpraHUYeCKHUX 10 COCTABJICHUIO XUMHUUYECKUX
MIPUMEHEHNE B OBITOBOW |COEIMHEHUN OTIACNbHBIX |pEaKIHil ¢ ydacTHeM
Y TIPOU3BOJICTBEHHOM KJIaCCOB OpPTraHWYECKUX BEIIECTB, B T.4.
JeSTeTLHOCTH YeJIOBEKa UCIIOJIB3YEMBIX IS UX
uAeHTU(UKAIY B OBITY U
MPOMBIITUICHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxanms
OpPraHUYECKUX COETMHEHUM
OTHEIBbHBIX KIACCOB”
5 Pazpeu S. Xapakrepu3oBarb
Kuneruveckue u BJIMSIHHE PA3JINYHbIX
TepMoAUHAMHYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeECHE U CKOPOCTh
NMPoOTeKAHUS XHMHUYECKHX peakumii
XHUMHMYECKHX peaKkuui
5 |OKO01 CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBaHHBIE
OK 02 |peaknuii. XuMHUYECKOE |BIMSHHE KOHLIEHTPALlUN  |TEOPETUYECKHE 3aJaHUS Ha

paBHOBECHE

pearupyomux BEeIecTB U
TEMIIEPATypbl HA CKOPOCTh
XUMUYECKUX PeaKIuii

aHaJlIn3 (I)aKTopOB, BJIMATOIINUX
Ha U3MCHCHUC CKOPOCTU
XHUMHYECKOMN pCaKknuu.
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THunbl 0LIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00yyeHus .
MepOonpUATHH
XapakTeprus3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
BIIMSIHUE U3MEHEHUs 3a/1aHKs HA IPUMEHEHUE
KOHIICHTpAallUU BewecTs, |npuHuumna Jle-llarense s
peaKLuu Cpeabl U HAaXO’KJICHUS HaIllpaBJICHUS
TeMIIepaTypbl Ha CMELICHUsI PaBHOBECHUS
CMEILIEHNE XUMUUYECKOTO [XMUMUYECKOM peakluu u
paBHOBECHS aHanu3 (paKkTOPOB, BIUSIOLINX
Ha CMELLEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBath nCTHHHBIE
Paznen 6. PacTBopbl PacTBOPHI € 32IaHHBIMH
XapaKTepUCTHUKAMM
6.1 | OK 01 [Tonstue o pacrBopax  (Pasnuuars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOpbI PacTBOPOB.
2. IIpakTuko-
OPUEHTHPOBAHHBIE PACUETHHIE
3a/1aHMs Ha TUCIIEPCHBIE
CUCTEMBI, UCII0JIb3yEMbIE B
OBITOBOM U
MPOU3BOACTBEHHOMN
JeSITEIbHOCTH YeJIOBEKa
6.2 | OKO01 |HMccnenoBanue cBoiictB |MccienoBath GU3HKO- JlaGopaTtopHast pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
HWCTUHHBIX PacCTBOPOB
Il | IpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Coaep:KaHue MPUKJIATHOTO MOLYJIsI)
7 Paszpnen 7. OuenuBath nocijieAcTBus |3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayiuei
NPOU3BOACTBEHHOI NPOU3BOJACTBEHHOI npogeccnoHaIbHOI
AeATeJIbHOCTH AeATeJJbHOCTH Y€JI0BEKA |AeATeJbHOCTH)
YeJ10BeKa ¢ MO3HIUI
JKOJIOTHYECKOMI
0e3onmacHoCTH

OK 01
OK 02
OK 04
OK 07
[IK 3.1.,
[IK 3.2.,
I1IK 3.5,

Xumus B ObITY U
MIPOU3BO/ICTBEHHOM
TEATEIHOCTH YeI0BeKa

OneHnBaTh IOCICICTBHS
OBITOBOM U
MPOU3BOJACTBEHHOM

eI TETLHOCTH YEI0BEKA C
MO3UITHH DKOJIOTHIECKON
0e30macHOCTH

Keiic (c yuerom Oymymieit
npohecCuOoHaNBHOM
NESITEIIbHOCTH)

Bo3MokHBIE TEMBI KEHCOB:
1. TTorennenue knumara u
BBICBOOOK/ICHHE Ta30BBIX
THIPATOB CO JIHA OKEaHa.

2. Bynymue Marepuansl st
aBua-, MalIuHO- 1
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THunbl 0LIEHOYHBIX
MeponpUusTHI

IpuOOPOCTPOCHUSI.

3. HoBble matepuanbl jist
COJTHEUHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
PACTUTEIBHBIX MPErapaToB
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