MUHHCTEPCTBO OBPA3OBAHMS POCTOBCKOM OBJIACTU
'OCYJAPCTBEHHOE BIO/DKETHOE ITPOPECCHUOHAJIBHOE
OBPA30BATEJIBHOE YUPEXJIEHVE POCTOBCKOM OBJIACTU
«MOPO30BCKUI ATPOITPOMBIINIIEHHBIA TEXHUKYM>»

YTBEPXKIAIO
Hupexrop ['BIIOY PO «MAIIT»
) / A.JO. IIpOKOIICHKO
&GV L Sy OR 2025 .
PABOYAS4 ITPOT'PAMMA
OBIIEOBPA3OBATEJILHOM YUEBHOM U CLINUIIIMHBI
QO0]J1.05 XUMUA

nJist npodeccuu cpeaHero mpogeccuoHaJILHOro 00pa3oBaHus

23.01.17 MacTtep o peMOHTY H 00CJIy:KHBAHHIO ABTOMOOUJIEH

®opma o0yueHHsI: OUHAS

noc. O3epHBIi
2025



OJOBPEHA CO COBAHO
LIUKIIOBOM METOIUYECKONH KOMUCCHEH 3aMeCTHUTENb JipeKTopa no YIIP
00111e00pa3oBaTeNbHBIX JUCIAILIHH buproxos A.B.
IIpencenarens LIMK //4:,'7/ i « X » X 2025 T.

Kanmyxamberosa O.M. -

IIporokom Neo S

oT « 7% % 2025 T.

Paboyass mporpamma yueGHOro mnpemmera Xumus paspaboTaHa HA OCHOBE

TpeOoBaHuii:

enepanbHOro TroCyIapCTBEHHOro 00pa30BaTENBHOTO CTaHAAPTA CDPENHEro
o01ero 00pa3oBaHus, YTBEPKAEHHOTO IpHKa3oM MUHHCTEPCTBA 06pa30BaAHUS
1 Hayku Poccuiickoli ®eneparmu ot 17 mas 2012 . Ne 413 (ganee — ®I'OC
COO), B pemakumu ot 12.02.2025 Ne 93 «O BHECEHUH W3MEHEHHH B
denepanbHBI  rOCymapCTBEHHBIA OGpa3OBaTeNbHBIA CTAHAAPT CPEIHEro
obmiero 06pazoBanus, YTBEPKICHHBIN IIPHKa30oM MUHHCTepCTBA 06pa30BaHHs
1 Hayku Poccuiickoit @eneparum ot 17.05.2012 No413»,

enepanbHOrO rOCYIapCTBEHHOTO O0Opa30BATENBHOTO CTaHIAPTA CPEIHEro
Npo()ecCHOHATBHOTO o0pazoBanust mo mnpodeccun 23.01.17 Macmep no
pemMonmy _u__obcnyoicusanuio _asmomobuneti, yTBepKIeHHoro IIpukasom
Munrcrepcrsa npocsernenus Poceutickoit @enepanun ot 16.08.2024 N 580.
denepanbHOl 06pa3oBaTeNbHOM IPOrPAMMBI CPEHETO OOIIEro 06pa3oBaHusl,
YTBEP)XXICHHOH  mpukazoM MuHHCTepcTBa IpOCBEelleHUs Poccuiickoit
Qenepanuu ot 18.05.2025 N 371,

IPUMEPHOHW MpPOrpaMMbl  00INE0Opa30BaTENBHON  AMCHMIUIMHBI  Xumus,
onoOpenHoit Ha 3acenanuu [lenaroruueckoro cosera ®I'BOY JI10 UPIIO wu
PEKOMEHJIOBAaHHOM  [IJIsI ~ peanM3allud  OCHOBHOH  mpodecCHOHANBHOM
obpazosarenbHoit mporpammer CITO Ha 6aze 0CHOBHOTO O6IIEro 0GPa3OBAHMS
C IoJy4YeHHueM cpenHero obmero obpazosanust (IIpotoxonm Ne 14 ot «30»
HOs10pst 2022 ).

Ha ocHOoBaHMU Pabouell mporpammel Boctimranus [ BITIOY PO «MAITTy,

C Y4€TOM II0JIly4aeMOoi mpodeCCHm.

Oprazuzanus-pa3paboTyux:
I BIIOY PO «Mop030BCKHii arpONpOMBIIIIEHHBIM TEXHIKYM))

Paspaborunku: Kosarnesa Hpuna Anamonvesna




OrsiaBs1eHue
1. OOmast xapakTepucTHuKa pabodeit mporpaMMbl 00111€00pa30BaTEIHLHON AUCITUTIITUHBI

0, €701 £ > PO PEEPRR 4
2. CTpyKTypa U coaep>kaHnue 001e00pa3oBaTEIIbHON JUCITTUTITHHBI «..cc.vveevveernveeaeeeasinens 9
2.1. O6beM MUCHUTITUHBI U BUBI YUEOHOM PAOOTDL. .. .ccvvieirieaiieesieeesiieesieesieesnieeeneeeas 9
2.2. TeMaTU4ECKUM TJIaH U COJACPKAHUE JUCHHUTITHHBI ....vvveenveeeeinrreenairenesaineeessnneeennns 10
3. YcnoBus peann3anuy NporpaMMbl YUCOHON JUCITIUIIITHHBI ...covvvrvveereesieesieesneaneenness 18

4. KoHTpOb 1 OIleHKA Pe3yIbTaTOB OCBOCHUS 0011e00pa30BaTEIHbHOM JUCITUTIIINHBI .. 22



1. OBIIASA XAPAKTEPUCTUKA PABOYEM TPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHOM JJUCHUIIJIAHBI «XUMMUS»

1.1. MecTro AMCHMIUIMHBI B CTPYKTYpe OCHOBHOH MNpo(ecCHOHAIBHOM
o0pa3oBaTeIbHOI NPOrPaMMBbI
OO0meoOpa3oBaTenbHasl JUCHMILINHA «XHUMHUS» SIBISIETCS. 00S13aTENBHON YaCThIO

oOmieoOpa3zoBaTenbHOTO HKKIa oOpa3zoBarenbHOi mporpammel CIIO B cooTBeTCTBUHU C
dI'OC no mpodeccun 23.01.17 «MacTep Mo peMOHTY ¥ 00CITYKUBAHUIO aBTOMOOUJIICH .

1.2. llesn u muIaHUpPyeMble Pe3yJIbTaThl 0CBOCHUS JUCITUTIMHBI

1.2.1. lean v 3aga4y JUCHUTIIMHBI

Cognepkanne mpOTpaMMBI  00IIE0OPa30BATEIBPHON — TUCHUATUIAHBI  « XUMUS)
HaIIpaBJICHO HA JIOCTUKEHUE CIEIYIONINX HeJIei:

— dbopMupoBaHHe CHUCTEMbl XMMHYECKMX 3HAHUM KakK BaKHEHIIen
COCTaBIISIIONIEH €CTECTBEHHO-HAayYHON KapTHUHBI MHpa, B OCHOBE KOTOPOW JieKat
KITIOUEBbIC TOHATHS, (PYHIaMEHTAIbHBIE 3aKOHBI M TEOPUH XUMHUHU, OCBOCHHUE SI3BIKA
HAayKH, yCBOGHHE M  TIOHHUMaHWE  CYIIHOCTH  JIOCTyHHBIX  0000IIeHUMH
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C WCTOPHEH WX pPa3BUTHI W
CTAHOBJICHHUS,;

— dbopMupoBaHre U pa3BUTHE MPEACTABICHUM O HAYYHBIX METOAAaX MO3HAHUS
BCIIECTB M XHMHYECKUX PpEAKIUH, HEOOXOAMMBIX JUIsl TPHOOPETCHHUS yMEHUI
OPUEHTUPOBATHCSA B MHUPE BEIIECTB W XUMHYECKUX SBJICHHM, HWMEIONIUX MECTO B
IIPUPOJE, B PAKTUYECKOW U NOBCEIHEBHOW KU3HU;

— pPa3BUTHE YMEHHH M CTIOCOOOB IESITEIHHOCTH, CBA3aHHBIX C HAOIIOJACHUEM
U OOBACHECHHEM XHMHYECKOrO SKCIIEPUMEHTa, COOJIIOCHHWEM IIpaBUJI O€30IaCHOIO
oOpalleHusl ¢ BEIECTBAMM.

1.2.2. TIlnanupyemble pe3yjbTaThl OCBOEHHS 00HIe00pa30BaTeJIbLHOM
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHre AUCIUIUIMHA UMEET Npu (popmupoBaHuu u pa3sutuu JIP, MP,
[TP, OK u IIK.



Kon
JNYHOCTHOTIO
pe3yabTara

diopmyﬂupoeka JIYHOCMHO20 pé3y/ibmama

zpaafcdan(:xoe eocnumanue.

JIPrB 1

OCO3HaHHS O0OYYalOIIMMHUCA CBOUX KOHCTUTYLIMOHHBIX TIpaB H
00513aHHOCTEH, yBaXXCHUS K 3aKOHY U MPaBOIOPSAAKY;

JIPrB 2

MPEJICTABJICHUS O COLIMAIBLHBIX HOPMaX M MpPaBUJIaX MEKIUYHOCTHBIX
OTHOIICHUN B KOJIJICKTUBE;

JIPrB 3

TOTOBHOCTU K COBMECTHOU TBOPYECKOU AEATEIBHOCTU IPU CO3AAHUHU
y4eOHBIX MPOEKTOB, PEIICHUU Yy4eOHBIX W IO3HABATENIbHBIX 3ajad,
BBIITOJIHCHUY XUMHUYECKUX JKCIIEPUMEHTOB;

JIPrB 4

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JTOTUKY
MW apryMEHThl JAPYIMX TpU aHalU3€ pa3IMYHBIX BHJIOB Y4eOHOH
JEeATEIbHOCTH,;

nampuomuuecKoe socnumanue:

JIPmB 5

JIPB 6

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACJEIUIO
OTCUYCCTBCHHOM XHUMHUU;

yB@XEHUS K TIpoleccy TBOpYecTBa B 00JacTU TEOpUH U
MPAKTUYECKOr0 MPUMEHEHUS XUMHH, OCO3HAHUS TOTO, 4YTO
JNOCTUXKEHHUSI HAayKd €CTh pe3yJbTaT UINTEIbHBIX HaOI0/IeHUH,
KPOIIOTJIMBBIX 3KCIHEPUMEHTAIBHBIX IOUCKOB, MOCTOSHHOIO TpyAa
YYEHBIX U TPAKTHUKOB;

JIPoB 7

HHTCPCCA U MO3HABATCIIbHBIX MOTHBOB B MMOJIYYCHHUH U
MOCIEAYIONEM aHaln3e MH(OPMALUKU O TMEPEeNOBBIX JOCTHKEHUAX
COBPEMEHHOMN OTEYECTBEHHON XUMUMU;

0yx03n0-npaecmeeuuoe socnumanue.

JIPnuB 8

HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O ITOBCICHUA,

JIPnuB 9

CIIOCOOHOCTHU OLCHUBAThL CUTyallMH, CBA3aHHLIC C XHUMHWYCCKUMU
ABJICHUAMHU, U IIPUHUMATh OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH Ha
MOPAJIbHO-HPABCTBCHHLIC HOPMBI U ICHHOCTH,

JIPmuB 10

TOTOBHOCTU OLICHMBaTb CBOE IIOBEIEHHE U TOCTYIKH CBOUX
TOBAapHUIE C IO3MLMKA HPABCTBEHHBIX M IPABOBBIX HOPM H
OCO3HAHHUE NOCIEACTBUN ITUX OCTYIKOB;

(pusuyeckoe BocnuTaHue:

JIPds 11

MMOHMMAaHMs LIEHHOCTEW 370poBOro M Oe30macHoro oodpasa KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY
(GU3NIECKOMY M ICHXHYECKOMY 3/I0POBBIO;

JIPds 12

coONIrO/IeHHsT TpaBWJl Oe30MacHOro OOpalleHHus ¢ BElIeCTBaMH B
OBITY, TOBCEIHEBHOM JKU3HU U B TPYAOBOH €ATEIbHOCTH;

JIPs 13

MMOHMMAaHHUS LIEHHOCTU MPAaBUJI UHAUBUIAYAIBHOIO U KOJIJIEKTUBHOTO
0€30MacHOTO TIOBEJACHHS B CHUTYAIUAX, YIPOXKAIOIIUX 30POBBIO U
JKU3HU JTIOAEH;

TIP¢s 14

OCO3HAHMS TIOCIEACTBUH W HENPHATHS BPEIHBIX MPUBBIUEK
(ynorpebneHus akoroisi, HAPKOTUKOB, KypeHus);

mpyoogoe socnumanue

JIPtB 15

KOMMyHPIK&THBHOI’I KOMIICTCHTHOCTHU B y‘le6HO-I/ICCJ'IeI[OBaTeJ'IBCKOI71
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NesITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTrUX BUIAX
JIeSITeNIbHOCTH;

JIPTB 16

YCTaHOBKM Ha AKTHUBHOE Y4acTUE€ B PEIICHHUU MPAKTUYECKUX 3a1ad
COLIMAJIbHOW  HampaBlieHHOCTH (B paMKax CBOEH  TpYIIIbI,
TEXHUKYMA);

JIPTB 17

UHTEpeca K MPAKTUYECKOMY U3YYEHUIO IPOoQecCcuil pa3IMuHOro poja,
B TOM YHMCJIE HA OCHOBE NIPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XMMUM;

JIPTB 18

YBOKEHHUSI K TpyAy, JIOIIM Tpyla W pe3yiabTaraM TpPyIOBOU
NesITebHOCTH; TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY
WHIUBUAYAIBHON TpaekTopuu obpa3zoBaHus, Oynymiel npodeccuu u
peanu3anu  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C  yu€TOM
JUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XWUMHH, HHTEPECOB W
noTpeOHOCTel 001IeCTBa;

JKoJjiocuuecKoe eocnumanue

JIP>xsB 19

JIP>xs8 20

HKOJIOTUYECKH 1IE€JeCOO0pa3HOr0 OTHOLICHHS K MpPHUPOJE, Kak
HCTOYHUKY CYILIECTBOBAHUS )KU3HU Ha 3eMIIe;

MOHMMaHMs TJO00ATBHOTO XapakTepa SKOJIOTHYECKUX MpodieMm,
BIIMSIHUS HKOHOMHMUYECKUX IPOLIECCOB HAa COCTOSIHME NPUPOAHOM U
COLIMAJIBHON CPEJIbL;

JIP>xsB 21

OCO3HaHUs HCO6XOI[I/IMOCTI/I HCITIOJIB30BaHUA I[OCTI/I)KCHI/II\/'I
XUMHNHU JJIsL pemicHu-d BOITPOCOB paloOHaJIbHOI'O
IIPpHUPOAOII0JIB30BaHUA,

JIP>kB 22

AKTUBHOT'O HEIPUATUS AEUCTBUH, IPUHOCALIUX BPEJL

OKpYXKaloIllled  NPUPOAHOM  CpelNe, YMEHus IPOrHO3UPOBATH
HEeOJIaronpusTHbIE SKOJOTMYECKHE TOCIEACTBUS MPeITPUHUMAEMbIX
JNEUCTBUI U NPEIOTBPAIATh HX;

JIP>xB 23

HaJIW4YUs Pa3BUTOrO SKOJOTMYECKOIO MBIIUIEHUS, 3KOJIOTMYECKON
KYJbTYpBI, OIBITA ACATEIBHOCTH 3KOJOTMYECKOW HAIPaBIECHHOCTH,
yMEHUSA PYKOBOACTBOBAThCS UMH B IIO3HABaTEIIbHOM,
KOMMYHHMKATUBHOM U COL[MAJIBHOM MPAaKTUKE, CIIOCOOHOCTU U YMEHMUSI
aKTUBHO IPOTHUBOCTOSITh UIEOJIOTUU XeMOPOoOHH;

yennocmu HAy4Ho20 nO3HAHUA:

JIPun 24

chopmupoBanHoe™ MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKd W  OOIIECTBEHHOU
MPAKTHKU;

JIPHI 25

MOHUMaHUs cHenuUKY XUMHU KaK HayKH, OCO3HaHUS €€ PO B
(OpMHUPOBAHUN PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU
LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOLIEM MUpPE KaK O €IUHCTBE
IIPUPOJBbI U YEJIOBEKA, B IIO3HAHUU IIPUPOJHBIX 3aKOHOMEPHOCTEN U
peneHnn mpoodIIeM COXpaHEHUs! IPHPOTHOTO PABHOBECHS;

JIPHI1 26

yOSXXKIEHHOCTH B OCOOOM 3HAYUMOCTH XUMHUHU IS COBPEMEHHOMN
UMBWIN3ALUU: B €€ T'YMaHMCTHMYECKOW HANpaBICHHOCTH W Ba)XHOU
pONiu B CO3JAaHMU HOBOW 0a3bl MaTepHAIbHON KYyJIbTYpHI, PELICHUU
IO0ANBHBIX TPOOJIEM YCTOWYUBOTO Pa3BUTHS YEJIOBEYECTBA -
CBIPLEBOM, JSHEPreTUYECKOM, MMUIIEBOM U DKOJIOTHYECKOM
0€30IacCHOCTH, B PAa3BUTHUM MEIUIIMHBI, OOCCIICUCHUH YCIOBUM
YCIIEUTHOTO TPyJa W HKOJOTMYECKH KOMMOPTHOH >KU3HH Ka)JIOTO
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YJICHA 06H_ICCTBa;

eCTeCTBeHHO-Hay‘-IHOI‘/’I TpPaMOTHOCTHU: ITIOHUMAaHUA CYIIHOCTH METOJ10B
MO3HAaHUs, HCIHOJIB3YCMbIX B CCTCCTBCHHBIX HAyKax, CIIOCOOHOCTH
HCIIOJIB30BAaTh II0JIYy4a€MbIC 3HAHUA [JId aHallu3a U OOBSICHECHHUS

JiPun 27 SIBJICHUM OKPY’KAIOIIEr0o MUpa U MPOUCXOAAIIMX B HEM U3MCHECHUH,
YMEHHUsI JeslaTh OOOCHOBaHHbIE 3aKJIIOYEHHsS] HA OCHOBE Hay4YHBIX
(akTOB M MMEIOIIMXCA JAHHBIX C IIEJbI0 TMOJTYYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

JIPun 28 CMOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMHUYECKHE 3HAHUSA
JUISL pellieHusl MPOo0JIeM B PeasIbHBIX )KU3HEHHBIX CUTYalMsIX;

JIPHM 29 UHTEpEca K T[IO3HAHHUIO M HCCIEN0BATEIIbCKOW  JEATEIbHOCTH;
FOTOBHOCTH M CIHOCOOHOCTH K HENpPEpbhIBHOMY OOpa3OBaHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHHUH IO
XMMHU B COOTBETCTBHH C )KU3HEHHBIMU OTPEOHOCTSMU;

JIPun 30 MHTepeca K 0COOCHHOCTSIM TPpy/a B Pa3InYHbBIX cepax
pohecCUOHATILHOMN 1EATEIbHOCTH.

Koxa
MeTanpeaMeTHOI 0 Dopmynuposka memanpeomMemHo2o pe3yiomama
pe3yJbTara
3HauMMble A7 (OPMHUPOBAHUS MHPOBO33pEHUs OOydaromuxcs
MEXIUCHUIIMHAPHBIE (MEXIIPEAMETHBIC) OOIleHAYyYHbIE MOHSTHS,
OTpa’karolll¥e LEJIOCTHOCTh HAayyHOW KApTHHBI MHpa U CHeuuduky
MP 1 METOJOB IIO3HAHHUs, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax
(Marepusi, BEILIECTBO, SHEPTUs, SIBJIEHUE, IPOLECC, CUCTEMa, HayUHbIH
(GakT, NPUHIOMI, THUIIOTE33a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
ucclieloBaHNe, Ha0II0IeHUE, U3MEPEHUE, SKCIEPUMEHT U IpYTHe);
YHHUBEpCAIbHbIE yueOHbIe JefCcTBUS (mo3HaBaTeIbHBIE,
MP 2 KOMMYHHMKAaTHUBHBIE, pEryJIsTUBHEIE), obecreunBaronme
dbopmupoBanre (QYHKIIMOHATHLHOW TPAMOTHOCTH U COIHAILHOM
KOMIIETEHIIMH 00y4aroIuxcs;
CTIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE
MP 3 MEXIUCLUUIIIIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHHUS U
YHUBEpCaJbHBIE YUeOHbIE IEHCTBHS B IO3HABATEILHOM U COITUATEHON
IIPAKTHUKE.
Kon
NpeIMeTHOr0 Dopmynuposka npeomemnozo peyibmama
pe3yabTara
c(OPMHPOBAHHOCTh MPEJICTABICHUM O MecCTeé XUMHMHM B COBPEMEHHOMU
TP 1 HAyYHON KapTHHE MHUpA; TOHUMAHHE pOJIM XUMHUH B (HOPMHUPOBAHHUU
Kpyro3opa # (YHKIMOHAJIBHOW TI'PaMOTHOCTH 4YeJIOBEKa Ui peIIeHUs
MIPaKTUYECKHX 3a]1ay;
BJIQJICHUE OCHOBOIIOJATalOIUMH XUMUYECKUMH HOHITHIMH, TEOPHUIMH,
1P 2 3aKOHAMU M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE IOJb30BaHUE XHUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;
1P 3 BJIa/ICHHE OCHOBHBIMHM METOJaMH Hay4HOT'O TIO3HAHMUSI, UCIIOJIb3YEMBIMU B

XUMHUHU: Ha6J'IIO,Z[eHI/IC, OIIMCAaHMEC, M3MCPCHHUE, DKCIICPHMMCHT, YMCHUC
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O6pa6aTLIBaTL, O0OBICHATH PE3YJIbTAThI HpOBCI[éHHI:IX OIIBITOB W ACJIATh
BbIBObI; TOTOBHOCTH U CIIOCOOHOCTH IMPUMCHATH METO/AbI ITIO3HAHUS ITPU
PCIICHUHU MMPAKTUYCCKUX 3a1a4,

1P 4 chOpMUPOBAHHOCTh yYMEHHUS JaBaTh KOJWMYECTBEHHBIE OIECHKH W
MIPOBOJNTH PACUETHI 10 XUMUYECKUM (HOpMyIiaM U YpaBHEHUSIM;
IIP 5 BJIaJICHUE TpaBUJIaMU TEXHUKU O€30MacHOCTH MpPU HCHOIb30BAaHUU
XUMUYECKUX BEIIECTB;
IIP 6 c(hOpMUPOBAHHOCTh COOCTBEHHOW TO3WIIMM 10 OTHOIICHHIO K
XUMHUYECKON MH(OpMaIUK, MOJy4aeMOoi U3 pa3HbIX HCTOYHHUKOB.
Kon Dopmynuposka Komnemenyuu
KOMIIeTEeHIIUH
OK 1. Br16upath ciocoOsI perieHus 3a1a4 npodeccuoHaaIbHOM IS TEIIbHOCTH
MPUMEHUTEIBHO K PAa3JIMUYHBIM KOHTEKCTaM
OK 2. Hcnonp30BaTh COBpEMEHHBIE CPEJCTBA MOUCKA, aHAJIN3a U UHTEPIpETAI[UU
uH(popMany U HHPOPMAIIMOHHBIC TEXHOIOTHH JIJIsl BBITTOJIHEHUS 33124
pohecCHOHANBHOM e TeIbHOCTH
OK 4. D} dexTuBHO B3auMOICHCTBOBATh U PaO0OTATh B KOJUIGKTHBE U KOMAaH/IE
OK 7. CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIICH CPEIbI, pECYPCOCOEPEIKEHUTO,
MPUMEHSTh 3HaHUS 00 N3MEHEHUHU KIIMMaTa, MPUHILIUIIBI OepeKIMBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX
Kon Dopmynuposxka npogheccuoHaIbHOll KOMNEmeHYUU
KOMIIeTEeHIIUH
[IpoBoauTh NpeanpoOaaXKHYIO IMOArOTOBKY aBTOTPAHCHOPTHBIX CPEACTB B
IIK 1.1. MpOLECCEe OKa3aHus YCAYyr [0 TMPOJAXe aBTOTPAHCHOPTHBIX CPEICTB

MOTPEOUTEIISIM.




2. CTPYKTYPA U COJIEP)KAHUE OBIIEOBPA3OBATEJIBHOM
JACHUTIIAHBI

2.1. O0bem IUCUMILIUHBI U BUABI Y4e0HO pad0ThI

Bup y4yeoHoii padoTsI Oovem 6 uacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JHCHUTINHBI 72
B T.4.
1. OcHoBHOE conepxaHue 72
BT. 4.:
TEOpeTUIeCcKoe o0ydeHne 34
MPaKTUYECKHUE 3aHATHS 38
2. IIpodeccuoHaILHO OPUEHTHPOBAHHOE CO/Iep:KaHue (CoaepKaHmne 4
NPHUKJIATHOT0 MOIYJIf)
BT. Y..
TeopeTuieckoe o0ydeHne
MPAKTUYECKHUE 3aHITUS 4
UHIUBHIYATbHBIN IPOCKT (Oa/Hem)*™ HeT
IMpomexyrounas arrectamus (/13/3) 2

Bo scex auetixax co 36e300uxotl (*) (6 cnyuae eé Hanuyus) ciedyem ykazames ob6vem 4acos, a 8 ciyyde
omcymcmeus yopamo u3 CHucKa

**) Ecau npedycmompen uHOUBUOYAIbHBII NPOEKM N0 OUCYUNIUHE, NPOSPAMMA N0 €20 Peatu3ayuu
paspabamvigaemcs 0omoenbHOo.




2.2. TeMaTH4eCKHii JIaH U COJAePKAHUE TUCIUTIIMHBI

HaumeHoBaHue Coaeprxanne y4eOHOro MaTepuaJia (0CHOBHOe M NPo(deccHOHAIBLHO-OPHEHTHPOBAHHOE), OBLeM 4acoB dopmupyemble
PAa3/IeJIOB U TEM J1200pATOPHbIE H PAKTHYECKHE 3AHATHS, IPUKJIATHON MOTYJIb KOMIETEeHIUH
1 2 3 4
OCHOBHOe coflep:kaHue 72
Paznen 1. OcHOBBI CTPOEHUsI BellleCTBA 7
Tema 1.1. OcHOBHOE co/iepkaHue 4 OK 01
OCHOBHBIE Teoperuueckoe odoyueHue 2
XUMIIECKUE XUMHYECKHH 3JIeMEHT. ATOM. SIApO aroma, H30TONBL. DJEKTPOHHAS O0OJOYKA. DHEPreTHUECKHEe
HOHATHS X YPOBHH, HOAYPOBHH. ATOMHbIC oOpOWTanu, s-, P-, O- saemeHTbl. OCOOCHHOCTH paclpeeneHus 2
3aKOHBI, 3JIEKTPOHOB TI0 OpOUTaIssM B aTOMax OJEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. DIEKTPOHHAS
CTPOCHUE aTOMOB | ko durypanus aroMoB. OCHOBHbIE XUMUYECKHE 3aKOHBI
XUMHUICCKIX IIpakTHYecKue 3aHATUS 2
3JIEMEHTOB ~ = = =
Pemenre 3agaHuil Ha MCIOJNB30BAHME XHMHYECKOH CHMBOJHMKM M Ha3BaHWH COCHMHEHHI MO
HOMEHKJIAType MEXTYHApPOAHOTO COM03a TEOPETHYECKOH M NPHKIAAHOM XUMHH M TPUBHAIBHBIX
Ha3BaHMH JUISL COCTABIECHUS XMUMUYECKHX (OPMYJ JBYXaTOMHBIX COEIMHEHHH (OKCHIOB, CYIb()HIOB,
TUIPUIIOB U T.I1.) M PYTHX HEOPTAHUIECKUX COEIMHEHUHN OTAEbHBIX KIACCOB. 2
I[pakTuyecKre 3aJaHus HA YCTAHOBICHUE CBS3H MEXIY CTPOCHUEM aTOMOB XUMHYECKHX DJIEMEHTOB H
[EPHOIMYECKIM H3MEHEHHEM CBOMCTB XMMHYECKHX JJIEMEHTOB M HX COCAMHEHH B COOTBETCTBHH C
rosokeHneM [1epHoanIecKoil CHCTEMBI.
Tema 1.2. OcHOBHOe co/iep:KaHue 3 OK 01
[Mepnomnuecknii | Teoperuuyeckoe oGydenue 2 OK 02
3aKOH U ITepnognueckast cucrema xumuueckux snemeHToB .M. Menneneesa. duznyeckuii CMBICT
Tepuonuyeckas  |[Tepuommueckoro 3axona J. M. Menaeneera. 3aK0HOMEPHOCTH H3MCHEHHS CBOCTB XUMHYECKUX
cucrema 3JIEMEHTOB, 06pPa3yeMbIX MMM TIPOCTBIX U CJIOXKHBIX BELMIECTB B COOTBETCTBUHU C MOJIOKEHUEM 2
XUMHIECKHUX XHMHYECKOTO dJIeMenTa B [leproandeckoii cucreMe. MUPOBO33pEHUECKOE U HAYUHOE 3HAUECHUE
anementoB JI. M. |Mepponuueckoro saxona J.1. Menpeneesa. ITpornossr J.1. Meneneesa. OTKpbITHE HOBBIX
Menieneesa, UX |y yvyaeckix 21eMeHTOB.
CBA3D C MpakTHYecKue 3aHITHSI 1
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COBpPEMEHHOM
Teopueit

Pemenne MPAKTUKO-OPHUCHTUPOBAHHBIX TCOPECTUYCCKUX 3a)1aHm71 Ha XapaKTepus3auo XUMUYCCKUX
371eMeHTOB «MeTalnYecKue / HeMETaLTHUECKUe CBOﬁCTBa, DJIEKTPOOTPUIIATEIIBHOCTh XUMHUYECKUX

CTPOCHHSI aTOMOB T 1
9JIEMEHTOB B COOTBETCTBUU C MX JJIEKTPOHHBIM CTPOCHHEM U TIOJIOKEHUEM B IIEPUOJUUECKOM CHCTEME
XuMuueckux 3nemeHToB .M. MenneneeBa»
Pazgen 2. Xumnyeckue peakuuu 15
Tema 2.1. Tunel | OcHOBHOE co/iepKaHue 8 OK 01
XUMHYECKHX Teoperuueckoe ooyueHue 2
peakuui Knaccuduxanust 1 TUIIBI XUMHUYECKHX PEAKIUH ¢ yyacTHEM HeopraHudeckux BeiectB. CocTaBieHue
YPaBHEHUI peakiuii COSIMHEHHS, PA3JIOKCHHUS, 3aMELICHHsI, 0OMEHa, B T.4U. PEaKLUi TOPEHHUS,
OKHCJICHHSI-BOCCTaHOBJICHHS.
YpaBHEHHUs OKUCICHHUS-BOCCTaHOBIeHNUs. CTeneHb OKuciaeHus. OKHCIUTENb U BOCCTAHOBUTEIb. 2
CocraBiieHHE U YpaBHHUBAHHE OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIIUii METOIOM 3JIEKTPOHHOTO
Oananca. OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIMU B IPUPO/IE, IPOU3BOJICTBEHHBIX MPOIIECCaX U
JKH3HECATEILHOCTH OPraHU3MOB
IpakTHyecKue 3aHATHS 6
KosnuectBeHHbIE OTHOIICHHS B XMMHUH. OCHOBHBIE KOJMUYECTBCHHBIC 3aKOHBI B XMMHH M PacdeThl 10
YPaBHEHUSIM XHMHUYECKHX peakiuid. Mojb Kak eJIMHHIA KOJIMYeCTBa BellecTBa. MousipHas Macca.
3aKOHBI COXPAaHEHHs MAacChl U JHEPrUH. 3aKOH ABoranpo. MomspHsli 00beM razoB. OTHOCHTENbHAS 6
IUIOTHOCTh ra30B. PacueTsl MO YpaBHEHUSIM XUMHYECKUX PEaKIHid C UCIONB30BAHMEM MAacChl, 00beMa
(HOpMAaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BELIECTBA
Tema 2.2. OcHOBHOe co/iep:kaHue 6 OK 01
OINEKTPOIUTHYCCKE [ TeopeTnyeckoe oGyueHue 2 OK 04
A AMCCOUMAMA M (Teopys 31eKTPOIUTUYECKOM AUCCOMAIH. VOHBI. DIEKTPOJIUTHI, HE3IEKTPOIUTHL. Peakiliy HOHHOrO
MOHHBII 06MeH obmena. CocraBiieHHE peakiiii HOHHOTO OOMEHa IMyTEeM COCTAaBJICHHS WX IMOJHBIX M COKpPAIICHHBIX 2
HMOHHBIX ypaBHeHUH. KHCIIOTHO-OCHOBHBIC peakiiu. 3aaHus Ha COCTABJICHUE HOHHBIX PeaKIni
JlaGopaTropHble 3aHATHSA 4
JlaboparopHas pabota “THUIbl XUMUYECKUX peakuuii”.
HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY HCXOMHBIX H 00Pa3yIOLIMXCS BEIIECTB) U TPU3HAKOB 4
XUMHUYECKHX peaknuii. [IpoBeseHue peakinii HOHHOTO OOMEHa, OTPEeIICHNE CPEIbl BOIHBIX
pacTBOpOB. 3a7aHus HAa COCTABJICHUE HOHHBIX PEaKIUi
KonTtpoabuas
CTpoeHue BelecTBa U XUMUIECKUE PeaKI[HH 1
pa6ora 1
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Paznen 3. CTpoeHue 1 CBOICTBA HEOPraHMYEeCKUX BelIeCTB 18
Tema 3.1. OcHOBHOe cojiepkaHue 6 OK 01
Knaccudukanus, | Teopernueckoe odyyenue 3 OK 02
HOMCHKIATYPA U |[Tpenmer HeopraHmueckoi xumun. KinaccuduKamys HeOpraHMueckux BemecTs. [IpocThie U CIOKHBIE 1K 3.3.
CTpOCHME BenlecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEILECTB (OKCH/IbL, TUIPOKCUIBI, KMCIOTBI, COJIM). B3auMOCBA3b
HCOPTraHUYCCKUX  [geopraHMYECKHX BEIIECTB. ATpEraTHbIC COCTOSHHMS BellecTBa. Kpucrammaeckne n aMmopgHere
BCIICCTB BeIecTBa. THIIBI KPUCTAIUIMUECKUX PEHICTOK (aTOMHAsI, MOJIEKY/IApHAsl, HOHHAs, METaJIIMIECcKas). 3

3aBHCUMOCTb (PU3UUECKUX CBOUCTB BEIECTBA OT THIIA KPUCTA/UIMYECKON peIeTKy. 3aBUCUMOCTh

XUMUYECKON aKTUBHOCTH BEIIECTB OT BHJIa XMMUYECKON CBSA3M M THIIA KPUCTAUIMYECKON PEIeTKH.

IIpuunnbl MHOr0OOpa3us BEIIECTB

IpakTHYeckne 3aHATHS 3

HomeHknaTypa HeOpraHHYeCKHX BEIECTB: Ha3BaHUE BEIIECTBA UCXOMS U3 UX XUMUYECKOH (OopMyIIbI

WM COCTaBJICHUE XMMUYECKOH (pOpMYIIbI UCXOJIsl U3 Ha3BaHMsI BEILIECTBA 10 MEXAYHAPOAHON

(MIOIMAK) miu TpuBHabHOM HOMEHKIIATYpe.

Pemenue npakTHYeCKMX 3alaHU 10 KiIacCU(pUKAUWKM, HOMEHKIAType M XUMUYECKUM (GopMylaMm

HEOPTaHHYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YrapHBIM Ta3, YIJIEKUCIBIA Ia3, aMMHAK, ramieHas 3

U3BECTb, HeTallleHasl U3BECTh, IUThEBAs COJla U JPYTUX): Ha3bIBAaTh M COCTABIATH (OPMYIIBI XUMUIECKHUX

BEILIECTB, ONpPeeNsATh NPUHAIIEKHOCTD K KJIaccy.

Hcrounuku XxumMuueckoi nHGopMaiuu (CpeACTB MaccoBol HH(pOpMaIHH, ceTh IHTepHeT U aApyrue).

ITorck MHpOPMAIHMH 110 HA3BAHWSIM, HIICHTH(HHKATOpaM, CTPYKTYPHEIM GopMysIamMm
Tema 3.2. ®uzuko-| OcHOBHOE coepKaHue 7 OK 01
XUMUYECKHUe Teopernyeckoe o0yueHne 4 OK 02
cBoficTBa Metannsl. O6uue GuU3MUeCKHe M XHMMHYECKHE CBOMCTBA MeTawnoB. CocoObl ModyueHHs. 3HAueHHE 1K 1.3.
HCOPTaHUYCCKUX  [neTanmoB M HEMETAUIOB B INPHPOIE M IKU3HEAEATENBHOCTH YeJOBEKa W OpranmsmoB. Kopposus 1
BCILECTB METaJIJIOB: BHJIBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIIOB OT KOPPO3HH

Hemeraiuier. OOmme ¢usuyeckue W XHMHYECKHE CBOWCTBA HEMETaUIOB. THIMYHBIE CBOMCTBA

Hemerta/uioB IV— VII rpynn. Kiaccudukanus n HOMEHKIATypa CoeJUHEHUH HeMeTauioB. KpyroBopoTst 1

OMOTCHHBIX HJIEMEHTOB B IIPUPOJIE

XuMHYecKne CBOWCTBAa OCHOBHBIX KJIACCOB HEOPIraHUYECKHX BELIEeCTB (OKCHIIOB, TUIPOKCHIOB, KUCIIOT,

coJjieit 1 ap.). 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB MPOCTHIX BEIECTB, BOJOPOAHBIX COSANHEHUH, 2

BBICIIIMX OKCHJIOB U THAPOKCHIOB

IIpakTHyeckue 3aHATHS 3
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CocraBneHue ypaBHCHHﬁ XUMHYCCKUX peaKHI/Iﬁ C Y4aCTHUEM IIPOCTBIX U CJIOXKHBIX HCOPraHHYCCKUX
BCIICCTB: MCTAJIOB M HCMCTAJIJIOB, OKCHIOB MCTAJlJIOB, HCMCTAJIJIOB U aM(I)OTeprIX DJICMCHTOB,
HEOPraHUYCCKUX KHUCIIOT, OCHOBaHUH U an)OTepHBIX TUAPOKCHUAOB; HEOPraHu4eCKUux COHeﬁ,

XapaKTEePU3YIOIINX UX CBONCTBA. 3

PerieHne npakTHKO-OPUEHTHPOBAHHBIX TEOPETUUECKHUX 3aJaHUN Ha CBOWCTBA, COCTaB, MOJYYCHHE U

0e30macHOe MCIHOJIB30BAHUE BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOMH

JICATEILHOCTH YEIOBEKA
Tema 3.3. OcHOBHOE cojlepiKaHue 4 OK 01
Unentndukanms | JlaGopaTopHbIe 3aHATUA 4 OK 02
HEOPraHM4eCKUX  |JTaGopaTtopHast pabota «neHTH(UKAINS HEOPraHHYECKNX BEIIECTBY. OK 04
BCIICCTB Pemenne skcnepuMeHTalbHBIX 3a7ad 10 XMMHUYECKMM CBOMCTBAM METAJUIOB M HEMETAIOB, IO

PacIo3HABAHHIO M OMYICHHUIO COCIUHCHHUIT METAJUIOB U HEMETAIIIOB. 4

Wpnentudukanuss HEOPraHMYECKHX BELIECTB C HCIOJIb30BAHHEM HX (OHU3HKO-XMMHYECKHX CBOWCTB,

XapaKTepPHBIX KaueCTBEHHBIX peakumil. KauecTBeHHBIC peaknuu Ha cynabdar-, kapOboHAT- U XJIOPHA-

AQHMOHBI, HA KATHOH aMMOHHUSI
KounrpoibHas Croit

BOICTBA HEOPTaHUYECKUX BEIIECTB 1

pa6ota 2
Paznen 4. CTpoeHuUe U CBOICTBA OPraHMYecKUX BelIecTB 14
Tema 4.1. OCHOBHOe co/iep:kaHue 4 OK 01
Knaccudukauus, | TeopeTruyeckoe ofyuenue 2
CTPOCHHUE 1 TTosiBnieHne 1 pa3BUTHE OPraHUYECKON XMMHH Kak Hayku. [Ipenmer opranndeckoit xumun. Mecro n
HOMEHKIIaTypa 3HAYEHHE OPTAaHUYECKON XUMUHU B CHCTEME €CTECTBEHHBIX HAYK.
OPraHUYECKUX XUMHYECKOE CTPOCHHE KaK HOPANOK COCJUHEHMS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJICHTHOCTH.
BElIECTB OCHOBHBIE IOJIOXKEHHS TEOPUU XUMHYECKOTO CTPOCHHsI OpraHuueckux coenuneHuid A.M. Byrneposa.

VIIepoaHblil CKeNeT OpraHU4YecKOoil MOJIEKyNbl. 3aBHCHMOCTH CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTPOCHUS MOJIEKY. MI30Mepust U H30MEpEL. 2

Tlonsate o ¢yHKUMOHANBHOH Tpynme. Panukan. [IpuHIUNBL  KiIacCH(HUKALMK  OPraHUYECKHX

coenMHeHni. MexayHaponHas HOMEHKJIATypa ¥ TIPHHIUIBI  HOMEHKJIATYPhl  OPraHHYECKHX

coenuHenuil. [lonarne 00 a30TcomepXkalIMX COETUHEHHSX, OUOJIOTMYECKH AKTHBHBIX BEIECTBAaX

(yrmeBomax, »xupaxX, OeJkKax W [1p.), BBICOKOMOJICKYJSPHBIX COCAMHEHHSAX (MOHOMEp, MOJHUMED,

CTPYKTYPHOE 3BEHO)

IIpakTHYecKue 3aHATUS 2

HomeHnknaTypa OpPraHHYeCKHX COCAMHEHHU OTACIbHBIX KJIAaCCOB (HACBHILICHHBIC, HEHACHIUICHHBIC H 2

ApOMATHYECKUE YIJIE€BOAOPOAbI, CIIMPTHI, (I)CHOJ'IBI, aJlbACTU1bl, KCTOHBI, Kap60HOBI>Ie KHCJIOTBI U I[p)

13




CocraBieHHe TONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYN OPraHMYECKHX BEIIECTB OTHENBHBIX
KJIACCOB, WCHOJb3ysS MX Ha3BaHHs IO CHCTEMAaTHYECKOH ¥ TPUBHAILHOH HOMCHKIAType (ITHICH,
aleTHIeH, INUIEepHH, (eHon, (opMalbIeruy, yKCycHas KHUCIIOTa, INMIMH). PacueTsl mpocTeiiriei
(opMyITEl OpraHMYECKOH MOJICKYJIIBI, HCXOJISI M3 3IIEMEHTHOT0 cocTaBa (B %)

Tema 4.2.
CaoiicTBa
OpraHUYEeCKUX
COCTMHCHHI

OcHoBHOE coeprkaHue

TeopeTullecxoe oﬁylle}me

OU3UKO-XMMUUECKHE CBOWCTBA OPraHMYECKUX COCIMHEHHH OTHCIBHBIX KJIAacCOB (0COOCHHOCTH
KJaccu(UKayu ¥ HOMEHKJIATYpbl BHYTPHU KJ1acca; FOMOJIOTHUECKHUI psil U o0wiast popmyia; u3oMepus;
(hu3nueckue CBOMCTBA; XMMHUUECKHE CBOMCTBA; CIIOCOOBI IOIYYEeHHUS ):

— IpeeNbHBIE YIIeBOMOPObI (alKaHbl M IMKIOANKaHbl). ['opeHne MeraHa Kak OIUH U3 OCHOBHBIX
HMCTOYHHMKOB TEIUIAa B MPOMBIIUIEHHOCTH U ObITYy. CBOWCTBA IPUPOAHBIX YTICBOAOPOAOB, HAXOXKICHUE B
MIpUPOJIE U IPUMEHEHNE aJIKaHOB;

— HelpeAeibHbIe (IKEHBI, AIKWHBI M QIIKAJAWCHBI) M apoOMaTHYECKUE YIJIEBOJOPOAbL. [ opeHue
AlETUJICHA KaK HCTOYHUK BHICOKOTEMIEPATYPHOI'O IUIAMEHH JUIsl CBAPKH U PE3KH METAIJIOB

— KHCJIOPOJICO/IEpKAIIE COSTUHEHHUS (CTUPTHI U (EHOJIbI, KApOOHOBBIC KUCIOTHI U 3(UPHI, albICTH/IbI
U KETOHBI, JXHUPBI, yrieBonbl). I[IpakTHueckoe NpUMEHEHHE STHJICHIJIMKOJNS, TIHIEepHHA, (eHoa.
Ilpumenenne ¢opmManbaeruaa, aneTanbleruaa, YKCYCHOM KHCIOTBI. MpUla Kak COJHM  BBICIINX
KapOOHOBBIX KHCJIOT. MOIOIINE CBOWCTBA MbLIa

— a3oTcolep)Kalllie COoeIMHEeHUs (aMUHBI M aMUHOKHUCIOTHI, Oeiku). BricokomonekymnspHble
COeJIMHEeHUs! (CUHTETUYECKHe M OMOJIOrMYEeCKU-aKTUBHbIE). MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO.
TTonmmmepu3anus 3THIIEHA KaK OCHOBHOE HAIPaBJICHHUE €0 WCIOIh30BAHUS.

I'eHeTHvecKast CBSA3b MEXKY KJIACCAMH OPTaHMYCCKUX COSTUHECHUM

HpaKTuqecmAe 3aHATUSA

CBolicTBa OpraHMYECKHX COCOMHEHUH OTJEIbHBIX KIAacCOB (TPUBHAIBHAS U  MEXIyHapOIHAas
HOMEHKJIATypa, XUMHIECKHE CBOICTBA, CIIOCOOBI MOTYUYEHH): IpeaeIbHbIC (ANKaHbl U IUKIOAIKAHBI),
HerpeselbHble (JIKEHbI, ATKMHBI U alKaJUeHbl) U apOMAaTHUECKHE YrIeBOMOPOABI, CIIUPTHI U (EHOJIbI,
KapOOHOBBIE ~ KHCIOTBI M JGHpPbI, albJerMAbl W  KETOHBl, AaMHUHBI U  aMHHOKHCIOTHI,
BBICOKOMOJICKYJISIDHBIE COEJMHEHMs. 3aJaHusl Ha COCTaBIEHHE ypaBHEHHMI XUMHYECKHX peaKkIui c
y4acTHEM OpPraHMYECKHX BEIIECTB HA OCHOBAHMY MX COCTaBa M CTPOCHMUS

CocTaBieHHE CXeM peaknuii (B TOM 4YHCIE MO MPEATOKCHHBIM IEMOYKaM IIPEBpAIeHUi),
XapaKTepPU3YIOIINX XUMHYECKHE CBOICTBA OPraHUYECKHUX COCAMHEHUH OTAEIbHBIX KIACCOB, CHOCOOBI
HX MONyYeHHs ¥ Ha3BaHUE OPraHMYECKHX COCJUHEHMII 10 TPUBHAIPHOW WIM MEXITyHAapOIHOH
CHCTEeMaTHIeCKOH HOMEHKIIAType.

Pemenne  NpakTHKO-OPHCHTHPOBAHHBIX TEOPETHUYECKHX 3aJaHMH Ha CBOWMCTBAa OpPraHWYECKHX

OK 01
OK 02
OK 04
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COCTMHEHHUH OTIEIHHBIX KIacCOB

JladoparopHasi padora

KOHLEHTPALUH PEarupyrolMx BELIECTB, TEMIEPAaTypbl M IUIOIAIM PEaKLMOHHOH IOBEPXHOCTH.

1

JlaGoparopHas pabota “IIpeBparneHus opraHI4ecKrX BEIIECTB IPU HArpeBaHUU".

Ilonyuenue 3TuneHa U U3ydyeHue ero CBOMCTB. MoaenupoBaHue MOJIEKYI U XUMUYECKUX IPEBpalieHUH 1

Ha IIpUMepe 3TaHa, THICHA, alleTHIeHa U JIp.
Tema 4.3. OcHOBHOe co/iepKaHue OK 01
Unentuduxanus | Teopernueckoe 06yueHne 2 OK 02
OpraHHHieckux buoopranuyeckue coenuHeHus. IlpumeHeHue u Ouonorudeckas poiib yriaeBogoB. OKucieHHe OK 04
BCIIECTB, X YIIEBOZOB — WCTOYHMK DHEPrHH JKUBBIX OpraHm3MoB. OOnacTW TNpUMEHEHHS aMHHOKHUCIIOT. 1 MK 1.3.
SHAtCHHC I [peBpammenns OenkoB HHUIIM B opraHm3Me. buomormyeckwe ¢yHknmm OenkoB. buomormdeckue K 2.3.
TIPMMCHEHNC B ¢byHKIUH >XHpoB. Ponk oprannueckoi XHMMHUK B PEIICHUH IPO0OIeM NHIIEBOH 0e30MacHOCTH K 3.3.
GbiToBoii .| Ponb opraHnueckoll XHMMHM B pELIEHUH NpOOJIEeM SHEpPreTHyecKoid Oe30macHOCTH, B Pa3BUTHH
TIPOMSBOACTBCHHOM | o 1 i 1mHBI, CO31AHMH HOBBIX MaTepHaloB, HOBBIX HCTOYHUKOB YHEPIUH (AJIbTepPHATHBHbIC HCTOYHUKU
JICATCIIEHOCTH sHepru). OnacHOCTh BO3JEHCTBUSI Ha JKUBBIE OPraHU3Mbl OPIaHUYECKUX BEIIECTB OT/EIBHBIX 1
HenoeKa KJIaccoB (YIJICBOIOPOJBI, CIUPTEL, (DEHOJBI, XJIOPOPTaHUYECKUE NPOM3BOIHEIE, albICTHIBI M AD.),

CMBICJI TOKA3aTeNsl IPEACIBbHO JOMYCTUMOM KOHIIEHTPAul

JlaGopaTopHble 3aHATHSA 2

JlaboparopHras pabota: “UneHTHHUKAIUS OPraHUISCKUX COSTUHEHHH OTASbHBIX KJIACCOB”

Wnentudukanus opraHIuecKNX COSIUHEHUI OTACIBHBIX KIACcCOB (Ha IpUMepe albIernioB, Kpaxmana,

YKCYCHOM KHCIOTBI, O€JIKOB M T.II.) C HCIONb30BaHUEM HX (U3HUKO-XHUMHUUYECKUX CBOIHCTB U

XapaKTepHBIX KauyeCTBEHHBIX peakuui. JleHaTypauus Oeilka Ipu HarpeBaHuH. l[BeTHblE peakuLuu 2

OenkoB. BO3HMKHOBEHHE aHATMTUYECKOTO CHTHANA C TOYKH 3PEHHS XMMHYECKHX IIPOLECCOB IPH

MIPOTEKaHNN Ka9eCTBEHHOH peaKIny, TO3BOJIIOICH HICHTHOUIPOBATH PEIUIOKEHHBIC OPTaHUYCCKUE

BEIECTBA
Konrpoaruan CTpyKTypa U CBOICTBAa OpPraHUYECKUX BELIECTB 1
padora 3
Pa3pgen S. Kunernyeckue H TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHMSI XUMHUYECKUX pPeaKumii 5
CkopocTh OcHOBHOe co/iep:KaHue 5 OK 01
XUMUYECKHX OK 02
peaxiii. TeopeTuueckoe odyueHue 3
XUMUYECKOE CKOpOCTh PEaKNIuH, €€ 3aBUCHMOCTb OT Pa3IM4HBIX (DAKTOPOB: IPHPOIBI PEATHPYIONIUX BEIECTB, 3
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paBHOBecHe TemtoBbie 3 GEKTHI XUMUIECKUX Peakiuii. DK30- U YHAOTEPMHUIECKHIE, PEAKIIHH.
OOparumocTs peakiuid. XHUMHYECKOE PAaBHOBECHE W €ro CMELICHWE IoJ JACHCTBUEM pPa3IMYHBIX
(akTOpOB (KOHLIEHTPAIUsI PEAreHTOB MM IPOLYKTOB PEaKIUH, JaBJIeHNEe, TEMIIEPATypa) IJisi CO3MaHus
ONTHMAJIGHBIX YCJIOBHUIA IPOTEKaHMUsI XUMIIecKUX nporeccoB. [Ipuauumn Jle [lartense
IIpakTHyeckne 3aHATHS OK 01
PelieHne MpakTHKO-OPMEHTHPOBAHHBIX 3aJlaHUil Ha aHauu3 (HaKTOpOB, BIMSIOIMX HA HM3MEHEHUE OK 02
CKOPOCTH XUMHYECKOM Peaklu, B T.4. C MO3ULUI KOJOTHIECKH LEIeCO0OPa3HOro MOBEACHUS B ObITY
U TPY/OBOIT ICSTENBFHOCTH B LIEISIX COXPAHEHHUSI CBOETO 3/[0POBbSI M OKPY)KAIOIIESH IPHPOIHOM CPEIBI.
Pemenne mpakTHKO-OPUEHTHUPOBAHHBIX 3afaHMi Ha npumeHeHue npuHuuna Jle-Ilarense mnd
HAaxXOX/ICHMSI HANpABICHHUS CMCIICHHUS DABHOBECHS XHMHYECKOH peakiuu H aHaiu3 (HakTopos,
BJIUSIIONIMX HA CMELICHUE XMMHYECKOTO PABHOBECHUS
Pa3pgeu 6. PacrBopbI
Tema 6.1. OcHOBHOE co/lepKaHue OK 01
Homsitre o Teoperudeckoe o0yuenune OK 02
pacTeopax PactBopeHne kak (U3MKO-XMMUYecKuii mpoiecc. PactBopsl. CrocoObl MPUIOTOBJIEHHS PAcTBOPOB. OK 07
PactBopumocts. MaccoBast jonsi  pacTBOpeHHOro BemectBa. CMbICH  IOKa3aTelsl  MPEEITBHO
JOITYCTHUMO# KOHI[EHTPALUK U €r0 UCIOIB30BaHKE B OL[CHKE YKOJIOTHYECKOH Oe30macHoCTH.
TpaBuia 5KOJIOTUYECKH LEIeCO00Pa3HOro MOBEAEHUsSI B OBITY M TPYIOBOU IESITEIBHOCTH B LIEJSX
COXpaHEeHHsl CBOErO 3[I0POBbSl U OKPYXKAIOLIEH NPUPOAHOM CPE/Ibl; OMACHOCTh BO3JICHCTBUS HA JKUBBIE
OpraHu3MBbI OIIPE/IeJICHHBIX BELIECTB.
Penrenne npakTHKO-OPHEHTUPOBAHHBIX PACUSTHBIX 3a/IaHM HA PACTBOPHI, HCIIOJIb3yeMbIe B OBITOBOH H
[POHM3BOACTBEHHOMN ICSTEIBHOCTH YEIOBEeKa
Tema 6.2. OcHOBHOe cojiep:kaHHe OK 01
Hccnenosanmue JlabopaTopHble 3aHATUSA OK 02
CBOHICTB PaCTBOPOB [ TTaGopatopHas paboTa «IIpHIOTOBICHHE PACTBOPOB. OK 04
IIpuroroBiieHne pacTBOPOB 3aaHHON (MacCOBOIi, %) KOHLEHTpALUH (C IPAKTHKO-OPHEHTUPOBAHHBIMHU
BOIIPOCAMH) U OIPEJICIICHUE CPe/Ibl BOAHBIX PACTBOPOB.
Penrenue 3aJa4 Ha IPUTOTOBJIICHHE PACTBOPOB
IIpodeccoHaIbLHO-OPUEHTHPOBAHHOE COJeP:KaHUe (COepKAHUE MPHKJIATHOTO MOIYJIs)
Paznen 7. Xumusi B ObITY H IPOM3BOACTBEHHON A€ATEILHOCTH YeJI0BEKA OK 01
Xumus B OBITY - |OcHOBHOE cofiepKaHue OK 02
MPOU3BOACTBEHHOMN OK 04

TeopeaneCKoe oﬁyqeﬂue
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JACATCIIBHOCTHU
YCIIOBCKa

Hogeiimme qoCTHXEHUSI XAMAYECKONW HAYKH M XUMHUYECKOH TEXHOJIOTHH. POJIb XMMUK B 00€CTICYCHUH
9KOJIOTMYECKON, SHEPTeTUYECKON U MUILEBON 0€30MacCHOCTH, Pa3BUTHU MenuuuHbI. [IpaBuia noucka u
aHaluM3a XUMUYeCKOW HH(oOpMaluMM M3 pa3IMYHBIX MCTOYHUKOB (HayyHas M y4yeOHO-Hay4dHas
JIUTEPATypa, CPEACTBA MaccoBoi HH(popmannu, cetb UHTEpHET)

I[IpakTHyeckne 3aHATHS

Tlouck M aHanmM3 KEHCOB O NMPUMEHEHWM XUMMYECKUX BEIIECTB M TEXHOJOIMH ¢ yueToMm Oynyiei
npoecCHOHANBHON  JEATENBHOCTH IO  TeMaM:  BaKHEHINHME  CTPOMTENbHBIC — MaTepHalbl,
KOHCTPYKLIMOHHBIE ~ MaTepHajbl, KpacKH, CTEKIO, KepaMuKa, MaTepuaiabl JUIi JJIEKTPOHMKH,
HaHOMAaTepHalbl, TEKCTWIbHBIE BOJIOKHA, HMCTOYHUKH OSHEPIUH, OPraHMYECKUE M MHHEPaIbHbIE
ya00peHHs, TeKapCTBCHHBIE BEIIECTBA, OBITOBAS XUMHUSL.

3amura: [IpeacrapiaeHue pe3yabTaToB pellieHHs KeHCcoB B (popMe MUHU-JIOKNIAIA C IPe3eHTalel

OK 07
IK 3.1.
IIK 3.2.
K 3.5

I[Ipome:xkyTouHasi aTTecTAUs MO TUCHHIJINHE (324eT)

Bceero

72
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3. YCJIOBUS PEAJIU3ALIMUA TPOTPAMMBI YUYEBHOM
JUCHUILIAHBI

3.1. TpedoBaHusi K MHHHMAJBHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY
o0ecrneYeHn 1o

st peanuzanMu MPOTpaMMbl  y4eOHOM JAUCIMIUIMHBI TIPEITyCMOTPEHBI
CJIEIYIONTUE CIIEIUAIbHBIC TOMEIICHUS:

Kabuner «Xumumy.

[Tomemnienne kaOuHeTa MOJDKHO YIOBIETBOPITH TpeOoBaHusiM CaHHTap-
HO-3MHIEMHOIOTHYecKiX TpaBwit U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO TUIOBBIM 00OPY/IOBAaHUEM, YKA3aHHBIM B HACTOSAIIUX TPEOOBAHUSX, B
TOM YHCJI€ CIECIHAIM3UPOBAHHON y4eOHOU MeOenbl0 W CpeACTBaMU O0y4deHUs,
JOCTAaTOYHBIMH  JUISI  BBITIOJIHEHUS TpPeOOBAaHWHW K YPOBHIO  ITOJATOTOBKH
oOy4Jarommxcs.

Oo06opynoBaHnune y4eOHOIro KaOuHeTa:

- HarJAHbIE TOCOOWs (KOMIUIEKThI Y4Y€OHBIX TaOJMI], CTEHIOB, CXEM,
IUIAKaTOB, OPTPETOB BBIJAIOLIUXCS YUEHBIX B SI3bIKO3HAHUS U JIP.);

- JUJAKTUYECKUE MaTepuaibl (3aJaHusl Ui KOHTPOJIBHBIX paboT, A
pa3HBIX BUAOB OIICHOYHBIX CPEICTB, SK3aMEHA U JIp.);

- TEXHHUYECKHEe cpeAcTBa OOydeHus (MEepCOHANBHBIA KOMIBIOTEP C
JUIIEH3UOHHBIM TPOTPAaMMHBIM OOECTICUEHUEM; MYJIbTUMEIUINHBIA MPOEKTOD;
WHTEPAKTUBHASI TOCKA, BHIXO] B JIOKAJIHHYIO CETh);

- 3au1bl (OMOIMOTEKA, YATATBHBIN 3aJ1 C BBIXOJOM B CeTh MIHTEpHET).

3.2. UudopMmanmnoHHoe odecnevyeHne peaan3anuu NporpaMmmbl

Jlns peanuzanmu mporpaMMbl  OMONHOTEUHBIM (POHI 00pa3oBaTEIIHLHOM
OpraHM3alid ~HMMEeT TIeYaTHbIe W JJIEKTPOHHBIE O0O0pa3oBaTeibHBIE U
WH(POPMAIIMOHHBIE  PECYpPChl, PEKOMEHIOBAHHBIE [JIsl HWCIIOJIb30BAHUS B
00pa30BaTeNLHOM IIPOIIECCe, HE CTapIle TSITH JIET C MOMEHTA U3/IaHusl.

OcHoBHbIE MeYaTHbIE H3AHUSA
1. Xumus. 10 xmacc. Yrryonéuuslii ypoBeHb: yueOHux/ B.B. Epemun, H.E.

Ky3semenko, B.W. Tepenun, A.A. Jlpo3nos, B.B. Jlynun; nox pen. B.B. JIlynuna.
— M.: IIpocsemienue, 2022. — 446, [2] c.: u.

2. Xumusa. 11 xmacc. YriyOnéuueii ypoBeHb: yueOHuk/ B.B. Epemun, H.E.
Kyspmenko, A.A. [po3noB, B.B. Jlynmun; moxg pen. B.B. Jlynuna. — M.:
IIpocremenune, 2022. — 478, [2] c.: u.

3. AudunorenoBa, M. B. Xwumusa: y4eOHHMK © TPAKTUKYM IS CPEIHETO
npodeccuonanbHoro odpazopanus / 1. B. Andunorenona, A. B. babkos, B. A.
[TonkoB. — 2-e u3x., ucnp. u aon. — Mocksa: U3narensctBo FOpaiit, 2022. —
291 c.

3.leronuxuna, H. A. O6mas xumus: yueonuk s CIIO / H. A. lleronuxuna, JI.

B. Munaesckas. — Canxr-IletepOypr: Jlans, 2021. — 164 c.
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JlonoIHUTEIbHbIe HCTOYHUKH

1. Xumus. YrayOneHHeld ypoBeHb. 10—11 kimaccel: pabouas
nporpamma k tuaud YMK B.B. Jlynuna: yueOHo-MeToanueckoe rnocooue /
B.B. Epemun,
A.A. lpoznos, N.B. Epemuna, 3.FO. Kepumos. — M.: [Ipoda, 2017. —
324, 1] c.

2. Mertoaudeckoe mocooue k yueonuky B. B. Epemuna, H. E.
Ky3bMmeHKo,

B.W. Tepenuna, A. A. Jlpo3noBa u ap. «Xumus. YTIyOJICHHBIN YPOBEHbBY.
10 xnacc / B. B. Epemun, A.A. Jlpo3nos, U.B. Epemuna, B. 1. MaxonuHa,
O. 1O. CumonoBa, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : um.

3. Mertoaundeckoe mocooue k yueonuky B. B. Epemuna, H. E.
Kysbmenko, A. A. [Ipo3noBa u np. «Xumusa. YrayOneHHBIN ypoBeHb». 11
kiacc / B. B. Epemun, A.A. IIpo3nos, U.B. Epemuna, H.B. Bonkosa, H.B.
®dupcrosa, 2.10. Kepumon. — M.: [Ipoda, 2018. — 423 c. : u.

4. I'ycesa, E. B. Xummsa gusa CIIO: ydyeOHO-MeTOAMYECKOE
nocooue / E. B. I'yceBa, M. P. 3uranmmna, [I. U. KynukoBa. — Ka3anb:
KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4. — Tekcr:
ANEKTPOHHBIN // JlaHb : 3nekTpoHHO-OMOMMoTeuyHass cuctema. — URL:

https://e.lanbook.com/book/196096 (mata oOpamenus: 14.10.2022). —
Pexum octyna: i aBTOPHU3. TIOJIB30BaTENCH.

5. Yepnuxosa, H. FO. Xumus B J0CTYITHOM U3JI0KEHUU: ydeOHOE
nocobue mnsa cno / H. FO. UepnukoBa. — 2-e m3a., crep. — CaHkT-
[TerepOypr: Jlans, 2022. — 316 c¢. — ISBN 978-5-8114-9500-9. — Texkcr:
aneKTpoHHbIN // JlaHb: 3neKTpoHHO-OMOMMoteuHas cucrema. — URL:

https://e.lanbook.com/book/195532 (mata obpamenus: 14.10.2022). —
PexxuMm noctyna: st aBTOPHU3. MOJTB30BATENICH.

6. [lleuunpia, JI. B. Xumwus: ydeObnoe mnocobue / JI. B.
[eBuunpina, A. . AnapueB. — Hosocubupck: HI'TY, 2017. — 92 ¢. —
ISBN 978-5-7782-3345-4. — Tekct: amekTpoHHBINA // JlaHb: 3IE€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/118505 (naTa
obpamenus: 14.10.2022). — Pexxum moctyma: /uist aBTOPHU3. MOJIH30BATENCH.

7. bmunos, JI. H. Xumus: yueonux nns CIIO / JI. H. biunos, U.
JI. Tlepdpunosa, T. B. CoxonoBa. — 2-¢ u3a., crep. — Cankr-IleTepOypr:
Jlans, 2021. — 260 c¢. — ISBN 978-5-8114-7904-7. — Texkcr:
ANEeKTpOHHBbIN // JlaHb: snexkTpoHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/167183 (mara oOpamenus: 14.10.2022). —
PexxuMm nocryna: aist aBTOpU3. MOJIb30BaTEIIEH.
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8. INabpuensn, O. C., JleicoBa, I'. I'. Xummsa: kHura mis
npenojaaBaresis: yueo.-meTo. nocooue. — M. Akagemus, 2012. - 332 c.

9. UepnukoBa H. FO., MemepskoBa E. B. Pemaem 3amaum 1o
XUMHUHU caMocCTosiTeNnbHO: yueOHoe mocobue / H. FO. Uepnukosa, E. B.
MemepsikoBa — Cankt-IleTepOypr: Jlans, 2022. — 328 c.

10. PesnukoB B. A. COopHuUK yhnpaxHEHHW U 3adad 1O
opraHnyeckor xumuu: ydeOHoe mocooue / B.A. Pe3snukop — CaHKT-
[TerepOypr: Jlans, 2021. — 226 c.

11. Kanyctuna A. A., Xanpuenko U. I'., Jlubanos B. B. O6mas u
Heopranuyeckas xumus. [Ipaktukym / A. A. Kanycruna, U. I'. XanbueHko,
B.B. JIubanoB — Cankt-IletepOypr: Jlans, 2020. — 152 c.

12, INabpuensa O.C. Xwumus: ydeb. mig crya. mpod. yueo.
3ageaenuii / O.C. 'abpuensn, U.I'. OctpoymoB. — M., 2016.- 256 c.

13. INabpuensu O.C. Xumus q1s npodeccuit u crenuaibHOCTeH
TEXHUYECKOTO Tpoduiisa: y4eOHMK i CTyHA. yUpexAeHuil cpen. mnpod.
obpazoBanus / O.C. I'abpuensn, N.I'. OctpoymoB. — 4-¢ uzn., crep. — M. :
N3 parenbckuil neHTp «Akagemus», 2017. — 272 c.

HNuTepHer-pecypcsl

1.hvsh.ru — Xypuan « XuMus B IKOJIE».

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

Hay4Ho-nonyssipHbeli TPOEKT «DJIEMEHThl OOJbIION Hayku» ((PU3uKa, XUMHUS,
MaTeMaTHKa, acTPOHOMUs, HayKH O >KM3HM, Hayku o 3emiie). HoBoctu Haykw,
KHUTH, HAYYHO-TIOMYJISIPHBIE CTaThH, JIEKIIUH, SHIIUKIIOTICHIH.

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

Caiit HayuyHO-nIomyJsipHOTO XypHana «llorenunany. Xypnan uznaérca ¢ 2005 r.,

c 2011 r. — pazaen «Xumus».

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

CallT Hay4yHO-HOMYJSIPHOIO XypHajla «XuMHUA W KHU3Hb». JKypHanm wuznaércs
c 1965T.

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

OTkpeITast 2JIEKTpOHHAss OuOnmoTeka xumuueckoro moptana «Chemnety,

COJEPKUT yueOHble U HH(POPMALMOHHBIE MAaTepHalibl JIsi IIKOJIBHUKOB U
yuurteneid. B Hell MOKHO HaWTH y4yeOHUKH MO OOIleld U HEOPraHUYECKOW XUMUH,
OpraHWYECKON XMMHUH, MYJIbTUMEIHAMaTEepHasbl, a TAKKE 3aJa4d XUMHUYECKUX
OJIMMITHA]] C PELIEHUSIMH, 3a/1a4i BCTYMUTEIbHBIX YK3aMEHOB 151 aDUTYPUEHTOB.
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/

Nudopmarmonnsie Marepuanbl 00 onuMmuanax: MOCKOBCKOH TOPOJCKOH,
Bceepoccuiickor, Menneneescko, MexayHaponHou. IlpuBenensl 3amauum
TEOPETUUYECKUX U DKCIEPUMEHTAIBHBIX TYpPOB, MOJAPOOHBIC PEIICHUS, CIUCKH U
dboTtorpaduu nodbenurenei.

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

CuctemMa JUCTAHIIMOHHOTO OOYdYeHHs, HaIlpaBJICHHAsT B IIEPBYIO odYepeab Ha

MMOJArOTOBKY K OJIMMIIMA/IAM BCEX YPOBHEW — OT WIKOJBHBIX A0 MexXayHapOaHOM.
CallT coaepKUT OTPOMHOE KOJIMYECTBO 3aJay, CrPYNIMUPOBAHHBIX KaK IO TEMaM,
Tak U 1o onumnuazaMm. I[lo BceM OCHOBHBIM pa3jienaM XHUMHH HPUBEIEH
TEOPETUUYECKHUI MaTepral 1 pa3o0paHbl PEIICHUs TUIOBBIX 33/1a4.

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

[Topran mo wnanoTtexHosorusiM. OCHOBHasl I€JIb — pa3BUTHE OOpa3oBaHUS B

06HaCTI/I HAHOTEXHOJIOTUN u noaAroTOBKaA K HHTCPHCT-OJIMMIINAIC 110
HAHOTCXHOJIOTUAM.

10.http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBoyHas MHPOpMaLUg O XUMUYECKUX DJIEMEHTaX U MX CBOMCTBax

(Ha aHTJIMICKOM SI3BIKE).
11. http://gotourl.ru/4792 (http://periodictable.ru/)
PyCCKOSI3bIYHBIN CAaT O CBOMCTBAX XUMHUYECKUX JIEMEHTOB.
12.http://gotourl.ru/7180 (https://www.lektorium.tv)
Hekommepueckuii cailT OHJIaiH-0Opa30BaHMs, COAEPHKUT MHOTO HHTEPECHBIX

o0pa3oBaTeNbHBIX KYpPCOB W BHJICOJICKIIUH I IIKOJIHHUKOB, CTYIEHTOB W
yuutesnen. ECTh HECKOJIBKO KypCOB 10 XUMUHU.

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

Caitit Chemical Abstract Service — caMmblii aBTOPUTETHBIM B MHpPE XUMHHU
HH(pOPMAITMOHHBIN HHTEPHET-PECypC (CaNT IIJIATHBIN).
14.http://www.organic-chemistry.org/

[Topras no opraHnyecKO XMMHUH Ha aHTJIMMCKOM SI3BIKE.

15.http://www.xumuk.ru

CaiiT 0 XMMHUHU: KJIacCUYECKUE Y4YEOHUKH, CIPABOYHMKH, DHIMKJIONEINHU, MMOUCK
OPTaHUYECKUX U HEOPTAaHUYECKUX PEAKIINI, COCTABIICHUE YPABHEHUMN PEAKIIUH.
16.http://orgchemlab.com/
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
OBIIEOBPA30BATEJBHOI TUCHUATIIMHBI

oOy4eHUS
MPAKTHYECKUAX

KOHTpOJ'H) n OLICHKAa PE3yJIbTAaTOB OCYIICCTBIIACTCA

MpernojiaBaTtesieM B Ipolecce 3aHATHA |

J7a00paTOPHBIX PabOT, TECTUPOBAHMS, a TaKXKE BBIMOJHEHUS OOYyYarOIIUMUCS

IIPOBEICHUS

WHJMBUAYAJbHBIX 3aJlaHUM, TMPOEKTOB, HCCieAoBaHUM. Pe3ynbrarhl 00yueHHs
OMPENIEIIAIOT, 4TO OOydYaromuecs: JAOJKHBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH
10 3aBEPIICHUN U3YYEHUS TUCUIUTINHBI.

st bopmMupoBaHusi, KOHTPOJSL U OLICHKU PE3YyJIbTATOB OCBOCHUS YUCOHOU
JUACLUILUIAHBI KCIIOJIB3YETCS CUCTEMA OLIEHOYHBIX MEPOIIPUATHH, ITPEACTABIISIONIAS
co00Ol KOMIUJIEKC YYEeOHBIX MEpPOMPHUSITHH, COTJIACOBAaHHBIX C pe3yJibTaTaMu

oOyuenus u chopmynupoBanHbix ¢ yderoM @PI'OC COO (mpeameTHbIC

pe3yabTathl o auciuiube) u GI'OC CIIO.

Tunbl OlleHOYHBIX

XUMHUYECKUX HJIEMEHTOB
U IPUPOJIa XUMUYECKOM
CBSI3U

(hOpMyIIbI COSTMHEHUN B
COOTBETCTBHH CO
CTEINCHBIO OKHUCIICHHSI
XMUMHYECKHX 3JIEMEHTOB,
UCXO/IS U3 BAJICHTHOCTH U
3JIEKTPOOTPHIIATEIILHOCTH

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yuenust .
MeponpusTHii
| | OcHOBHOE coep:kaHue
1 ®opmyIMpOBaTh
Pazgen 1. OcHoBBI pMy-THp
0a3oBble OHATHA U
CTPOEeHHs BelecTBa
3aKOHbI XHMHH
1.1 | OK 01 CrpoeHue aToMOB CocraBnare xummnueckue |1. Tect «CtpoeHue atoMoB

XAMHYECKHX DJICMCHTOB U
MpUPOAa XUMUYECKOUN CBA3M.
2. 3aga4y Ha COCTaBJICHUE
XUMUYECKUX (HOpMYIT
JIBYXaTOMHBIX CO€IMHEHHI
(oxcuaoB, cynbhuaoB,
TUAPUJIOB U T.I1.).

3. 3amanus Ha MCIIOJIb30BaHUE
XAMHYECKONH CUMBOJIMKH U
Ha3BaHUM COEIMHEHHUI O
HOMEHKJIaType
MEKIYHApOAHOTO CO03a
TEOPETUYECKON 1
MPUKIIATHON XUMUHU U
TPUBHUAIIbHBIX Ha3BaHUU ISt
COCTAaBJICHHS XUMUYCCKHUX
dbopMyI ABYXaTOMHBIX
COEIMHEHUH (OKCHOB,
Cynb()HI0B, THIPUIOB U T.II.)
U JPYTUX HEOPTaHUUECKUX
COCIMHCHHH OTICIbLHBIX
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yueHus

Tunsl oeHOYHBIX
MeponpUusTHI

KJ1aCCOB

1.2

OK 01
OK 02

[Iepuoanueckuii 3aK0H U
tabmuma J[.1.
Menneneena

XapaktepuszoBaTh
XAMUYECKHE DJIEMCHTEI B
COOTBETCTBHUU C X
IIOJIOKEHHEM B
MIEPUOTUYECKON CUCTEME
XHUMHYECKHUX 3JIEMEHTOB
.. Menneneera

1. Tect «MeTammnueckue /
HEMETaJNIMISCKHUE CBOMCTBA,
3JEKTPOOTPUIATETBHOCTD 1
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C X
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIO)KCHUEM B
MEePUOINYECKON CUCTEME
XUMHYECKUX 31eMeHTOB J[.1.
Menneneeay.

2. IlpakTdeckue 3alanus Ha
YCTaHOBJICHUE CBSI3H MEXKIY
CTPOCHUEM aTOMOB
XHUMHUYECKHUX DJIEMEHTOB U
MEePUOINYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
3JIEMEHTOB U UX COCIMHCHHI
B COOTBETCTBHUHU C
nonoxxenueM Ilepuonnueckoit
CHUCTEME.

3. IIpakTuko-
OpPUEHTHUPOBAHHbBIC
TEOpPETUYECKHUE 3a]aHus Ha
XapakTepHU3aLHI0
XUMHYECKHUX JIEMEHTOB:
«MeTamnuueckue /
HEMETaJJINYECKHUE CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTD U
CPOJZICTBO K 3JIEKTPOHY
XHMHYECKHX DJICMCHTOB B
COOTBETCTBHUE C X
AJIEKTPOHHBIM CTPOECHHUEM U
IMOJIOKEHHEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKHUX AJIEMEHTOB
.. MenaeneeBa»

Paznea 2. Xumnueckune
peakuun

XapakTepu3oBaTh THIIbI
XHMHUYECKHMX peakumni

KonTtposbnas padora
«CTpoeHne BemecTsa u
XHMHYECKHe PeaKIum»

2.1

OK 01

Tumnel XUMHYECKUX

CocTaBiITh peaKkuu

1. 3amauu Ha cocTaBICHUE
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yueHus

Tunsl oeHOYHBIX
MeponpUusTHI

OK 04

peakuui

COCIIMHEHM S, PA3TI0KEHUS,
oOMeHa, 3aMeleHu,
OKHCIIUTENIBHO-
BOCCTAHOBUTCIIBHBIC
peaknuu

YPaBHEHUH PEAKLIUN:

— COCTMHEHMUS, 3aMEIIECHUS,
pasnoxeHusi, 0OMeHa;

— OKHCTTUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA
C UCIOJIb30BAaHUEM METOAa
AIIEKTPOHHOTO OanaHca.

2. 3a1auu Ha pacyeT MaccChl
BelllecTBa UK 00bEMaA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
U 00BEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKIIUU
BEIIECTB; PACUEThI

Macchl (00bEMa, KOJIMYeCTBa
BElIECTBA) MPOAYKTOB
peaxiuu, eciiu OJJHO U3
BEILIECTB UMEET MPUMECH

2.2

DIIEKTPOJIUTHYECKAS
JIMCCOLIMAIINS U UOHHBINA
o0MeH

CoCTaBJIsATh YpaBHCHHS
XUMHUYCCKUX peaKLII/II/I
HOHHOI'0 OOMeHa ¢
ydacTHeM
HeOpI‘aHI/I‘-IeCKI/IX BCIICCTB

1. 3amanns Ha cOCTaBIICHHE
MOJICKYJISIPHBIX U MOHHBIX
peaKuuii C y4aCTUEM KHUCIIOT,
OCHOBaHUI U COJICH,
YCTaHOBJICHUE U3MEHECHUS
KHCJIOTHOCTH CPEJIbI

2. JJaboparopnas pabota
"Tunbel XUMUYECKUX peakuuid"

Pasnen 3. Ctpoenmue u
CBOMCTBA
HEOPraHUYecKuX
BeIleCTB

HccaenoBatb cTpoeHue u
CBOMCTBA
HEOPraHUYecKHX
BeIlECTB

KonTpoabHasi padora
«CsoiicTBa
HEOPraHU4eCKUX BellecTB»
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yueHus

Tunsl oeHOYHBIX
MeponpUusTHI

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccugunuponatsb
HEOpTaHUYeCKHe
BEIIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «HomeHnkaTypa u
HA3BaHHE HEOPTAHHMUECKUX
BEIIECTB HCXOJIS U3 UX
XUMHYECKOH (OPMYITBI HITH
COCTABJICHHE XNUMHYECKOU
(bopMyIbI HCXOS U3
Ha3BaHMsI BEIIECTBA 110
MEXIYHApOAHON WIIN
TPUBHATBLHOU
HOMCHKJIATYpE».

2. 3agaun Ha pacyeT
MaccoBOM J0JIH (Macchl)
XUMHYECKOTO JJIEMEHTA
(coennHeHUs) B MOJIEKYJIIe
(cmecn).

3. [IpakTrueckue 3aaHus Mo
KJ1accuukamnum,
HOMEHKJIATYpE ¥ XUMUYECKUM
dbopMyniaM HEOPTraHUUYECKUX
BEIIECTB PA3TUYHBIX KIIACCOB.
4. TlpakTueckue 3aJlaHus Ha
ONpPEACIICHUE XUMUYECKOMN
AKTUBHOCTH BEILECTB B
3aBHCHMOCTH BHJIa
XUMHUYECKOH CBSI3U U THIIA
KPUCTAJUIMYECKON PEIIETKH

3.2

OK 01
OK 02

DOU3NKO-XUMHUYECKIE
CBOMCTBA
HEOPraHUYeCKHX
BCIIECTB

VcranaBiuBarth
3aBUCUMOCTH (PU3HKO-
XUMHUYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHHSI aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJUIMYECKON
pemeTKu

1. Tect «OcobeHHOCTH
XUMHUYECKUX CBOMCTB
OKCHUJIOB, KUCJIOT, OCHOBaHMUH,
amM(pOTEePHBIX TUIPOKCUIIOB U
coJIei».

2. 3amaHus Ha COCTaBJICHHUE
YpPaBHEHUN XUMHUUYECKUX
peaKkuuii ¢ y4aCTUEM MPOCTHIX
Y CJIO’KHBIX HEOPTaHHUYECKUX
BEIIECTB: OKCUJIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCIIOT, OCHOBAaHHUH U
amM(pOTEepPHBIX TUIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPHU3YIOMINX UX
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yueHus

Tunsl oeHOYHBIX
MeponpUusTHI

CBOMCTBA U CIIOCOOBI
MOJTyYCHHS.

3. IIpakTuxo-
OpPHEHTHUPOBAHHBIC
TEOPETUYCCKHE 3aaHUs Ha
CBOWCTBA U TIOJYYCHHUE
HEOPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanus
HEOPraHMYECKUX
BEIIECTB

Hccnenosathb
Ka4eCTBEHHBIC PEAKIIMH
HEOpPraHWYECKUX BEIIECTB

1. IlpakTuxo-
OpHUEHTHUPOBAHHBIC 3aaHUS
10 COCTABJICHUIO XUMHYECKUX
peakuuii ¢ yyactuem
HEOPTraHUYECKHUX BEIECTB,
HCIIOB3YEMBIX TSI KX
UJeHTU(UKAITUY.
2.JIaGoparopnas padoTa:
“UnenTuduxanus
HEOPraHWYECKUX BELIECTB’

Paznen 4. CTpoenne u
CBOMCTBA
OpPraHuYecKux
BeIleCTB

HccaenoBath cTpoeHue u
CBOMCTBA OPraHMYeCKHUX
BeIleCTB

KonTpoabHnasi padora
«CTpoeHne U CBOiiCcTBA
OpraHnYecKMuX BellecTB)

4.1

OK 01

Knaccudukanms,
CTPOCHHE U
HOMEHKJIATypa
OpPraHUYECKUX BEIECTB

Knaccudumnuposats
OpraHMYecKre BEIIeCTBA B
COOTBETCTBHH C UX
CTPOEHHEM

1. 3aganus Ha cocTaBIeHUE
Ha3BaHUN OPraHUYECKUX
COCIMHEHMUI 110 TPUBUATIBHOU
WJIA MEKTYHApOIHOMN
CUCTEMATUYECKOU
HOMEHKJIaType.

2. 3agaHus Ha COCTABJICHUE
MTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX GOpMYIT
OpTraHUYECKUX BEIIECTB
OTJIETIbHBIX KJIACCOB.

3. 3aauM Ha onpezeneHue
npocteiel GopmMyIbl
OpraHUYeCcKO MOJIEKYJIbI,
HCXOJISI U3 DJIEMEHTHOTO
cocrasa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHUYECKUX
COCIMHEHU I

VcranaBiuBarhb
3aBHUCUMOCTh (PU3UKO-
XUMHYECKNX CBOMCTB
OPraHMYECKHUX BEIIECTB OT

1. 3agaHus HAa COCTABJICHUE
YpPaBHEHUN XUMHUUYECKUX
peakuuii ¢ yuacTuem
OpraHUYECKUX BEIIECTB Ha
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayab/Pa3nen/Tema | Pe3yabtatr 00yueHus .
MeponpusiTHii
CTPOEHMSI MOJIEKYJI OCHOBAHUU MX COCTaBa U
CTPOCHHS.
2. 3ajaHus Ha COCTaBJICHHE
YpaBHEHUN XUMHUYECKUX
peakuuil, WITIOCTPUPYIOIINAX
XMMHUYECKHE CBOICTBA €
Y4€TOM MEXaHU3MOB
NPOTEKaHMs JaHHBIX peaKIuii
Y TEHETUYECKOH CBSI3U
OpPraHUYECKUX BEILECTB
Pa3HbIX KJIACCOB.
3. Pacuernsble 3aga4yn o
YPAaBHEHUSAM PEaKIUi C
Y4acTHEM OpPraHUYECKUX
BEIIECTB.
4. Jlaboparopnas pabota
“IIpeBpaiieHus
OpPraHMYECKUX BEIECTB IIPH
HarpeBaHuu"
4.3 | OK01 |Unentudukamus Hccnenosath 1.IIpakTuko-
OK 02 |opraHnYecKux BEILECTB, [KAUYECTBEHHbIE PEAKLIUH  |OPUEHTHPOBAHHBIE 33/1aHUS
OK 04 |ux 3HaueHue u OpraHN4YeCKHUX 10 COCTABJICHUIO XUMHYECKUX
IIPUMEHEHHE B OBITOBOM |COCAMHEHUH OTAENBHBIX |pEaKIHid ¢ y4acTHEeM
Y TIPOU3BOJICTBEHHON KJIaCCOB OpPraHUYeCKUX BELIECTB, B T.4.
NS TeNbHOCTH YeJI0BEKa UCHOJb3YEMBIX JUISl UX
uaeHTU(OUKAITIN B OBITY U
IPOMBIIIJICHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxanus
OpPraHUYECKUX COEAMHEHUN
OTIENBHBIX KJIACCOB”
5 Pazgen S. XapakTepu3oBaThb
Kunernueckue u BJIMSIHUE PA3JIMYHBIX
TepMOJANHAMHYECKHe |(PAKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE M CKOPOCTh
NPOTEeKAHUS XMMHYECKHX PeaKIuii
XMMHMYECKHX peaKIuii
5 | OKO01 CkopocTh XUMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XuMHUYECKOE |BIMSIHME KOHLUEHTPALMU |TEOPETUUYECKHE 3a/laHus Ha

paBHOBECHUC

pearupyromux BEeIeCTB U
TEMIICPATYpPhl HA CKOPOCTb
XUMHNYCCKHX peaKI_II/Iﬁ

aHaJInu3 (I)aKTOpOB, BIHUATOIIHNX
Ha UBMCHCHUC CKOPOCTH
XUMHYECKOM pCaKIuu.
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pazagen/Tema | PesyabTaTt 00yueHust .
MeponpusTHi
Xapakrepus3oBaTh IIpakTHKO-OPUEHTUPOBAHHBIE
BIIMSIHHE U3MEHEHUS 3a/1aHus Ha TIPUMEHEHHUE
KOHIEHTpaluu BemecTs, |npunuuna Jle-lllatense ms
peaxkuuu cpeasl u HaxO0JKJICHUS HaIpPaBIICHUS
TEeMIIepaTyphl Ha CMEILIEHUSI PAaBHOBECHUS
CMENIEHUE XUMHYECKOT0 |[XMMHUYECKOUN peakiuu u
paBHOBECHS aHanu3 (paKkToOpOB, BIUSIONIUX
Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS
6 HUcciaenoBaTh HCTHHHBIE
Pa3nes 6. PacTtBopsl PacTBOPLI C 32JaHHBIMHA
XapaKTepUuCTUKAMH
6.1 | OK 01 [TonsiTue o pactBopax  |Pa3nuyarh UCTUHHBIE 1. 3agaun Ha MPUTOTOBJICHUE
OK 02 pacTBOPHI pacTBOpPOB.
2. IlpakTuko-
OPUEHTHUPOBAHHBIE PACUETHBIC
3aJlaHus Ha TUCIEPCHBIE
CHCTEMBI, HCIIOJIb3yEeMbIE B
ObITOBOM U
MIPOU3BOJICTBEHHON
NesITeIbHOCTH YeJIOBEKa
6.2 | OKO01 |HccnenoBanme coiictB |HccaenoBars Gpusuko- Jlaboparopnas pabota
OK 04 |pactBOpOB XMMHYECKHE CBOMCTBA “[IpuroToBieHrEe pacTBOPOB”
HCTHUHHBIX PACTBOPOB
Il | IlpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/lep KaHue (Copep KaHue MPUKJIATHOT0 MOTYJIs)
7 Pa3zpen 7. OuenuBaTh nocJjeacTBus |3amura Keica (¢ yaeTom
Xumus B ObITY H OBITOBOM U Oyaymei
NPOM3BOACTBEHHOI NPOM3BOJACTBEHHOMI npogeccHOHATbHOM
AeSITeIbHOCTH AeSITeIbHOCTH YeJ10BeKa |1esiTeJIbHOCTH)
Je10BeKa ¢ MO3HIMH
JKO0JIOTMYECKOMI
0e3omacHOCTH

OK 01
OK 02
OK 04
OK 07
K 3.1,
[IK 3.2,
I1K 3.5,

Xumus B ObITY U
MIPOU3BO/ICTBEHHOM
JEATEIFHOCTH YeIOBeKa

OneHHUBATH OCICACTBUS
OBITOBOM U
MPOU3BOJACTBEHHOMN
JIESITEILHOCTH YEJI0BEKA C
MO3UITAH DKOJIOTHUECKOH
0e30macHOCTH

Keiic (c yuerom Oymymieit
npodeccnoHaNbHOMI
NeSITEIbHOCTH )

Bo3MoXHbIE TEMBI KEHCOB:
1. ITorennenue k1MMara u
BBICBOOOK/ICHUE Ta30BbIX
THIPATOB CO JTHA OKEaHa.

2. Byayue marepuansl st
aBua-, MalIMHO- U
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yueHus

Tunsl oeHOYHBIX
MeponpUusTHI

pruOOPOCTPOCHHUS.

3. HoBble maTepuaiisl s
COJIHEUHBIX Oatapeil.

4. JIekapcTBa Ha OCHOBE
PaCTUTENFHBIX MPETapaToB
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