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OJIOBPEHA COTHACOBAHO
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Kanmyxamberosa O.M.
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Pa6ouas mporpamma ydeGHoro mpenmera XHUMUA pazpaboTaHa Ha OCHOBE

TpeOOBaHUI:

(emepasbHOTO TOCYIapCTBEHHOIO 00pa30BaTeNbHOIO CTaHAapTa CPEIHEro
o0Imero oGpa3oBan¥si, yTBEPKACHHOrO PHKa30M MUHKCTEPCTBA 00pa3OBaHuUs
u Hayku Poccuiickoit ®@enepanuu ot 17 mas 2012 . Ne 413 (manee — ®I'OC
COO), B pemakmuu ot 12.08.2022 Ne 732 «O BHeceHUH W3MEHEHHH B
(enepanbHBIi  TOCYIapCTBEHHBIM 00pa3oBaTeNbHBIM CTAaHIAPT CPEHAHETOo
o01ero 06pa3oBaHus, YTBEPXKISHHbIH IpUKa3oM MUHHCTEPCTBA 00pa3oBaHIsI
1 Hayku Poccuntickort @eneparuu ot 17.05.2012 No4 13y,

(deneparbHOr0 TOCYIAPCTBEHHOTO 00pa3oBaTeIbHOIO CTaHAapTa CpeaHero
npodeccruoHanbHoro obpasoBaHus 1o crneuuansHocTH 38.02.08 Topeosoe
Oeno, yreepkaenHoro Ilpukazom MuHHcTepcTBa NpocBelleHus Poccuiickoi
®enepartuu om 19.07.2023 Ne 548.

(enepansHOil 00pazoBaTeIbHON MPOTPaMMBl CPEAHETo OOINEro 00pa3oBaHus,
YyTBEPXKAEHHON mpuwka3zoM MmuHucCTepcTBa  IpocBemieHus — Poccuiickoi
®eneparuu ot 18.05.2024 N 371,

OPUMEPHOM MporpamMmbl  00IIeoOpa3oBaTenbHOM  aucuuIuIuEel  XUMUA,
onobpenHoii Ha 3acemanuu [lenarormaeckoro copera GI'bOY MIIO UPIIO n
PEKOMEHIOBAHHON s  peal3alldid  OCHOBHOM  IIpoQeCCHOHAIBHOM
ob6pasosarensHoit nmporpammel CITO Ha 6a3e OCHOBHOTO 0O0ILET0 00pa3oBaHUA
¢ TonydeHHMeM cpenHero obmero obpasosanust ([Iporoxox Ne 14 ot «30»
HOs10pst 2022 1.).

Ha ocHOBaHWM Paboveil mporpaMMbl BOCIIUTaHUS,

C YYETOM ITOJTy4aeMOU CIIeNaTIbHOCTH.

Opranuzanus-pa3zpaboTuuk:
I'BITOY PO «Mop030BCKHMIT arpOIpOMBINIIIEHHBINA TEXHUKYM

Pazpabotunxu: Kosanesa Hpuna Anamonvesna
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1. O0mas xapakrepucTuka padoyeil nporpaMmmbl 0011e00pa3oBaTeJIbHOM
AUCHUILTHHBI « XUMUSD»

1.1. MecTo TUCHMILUIUHBI B CTPYKTYp€e OCHOBHOI NMpodeccuoHaTIbLHOMI
oOpa3oBaTe/IbHOM NMPOrPaMMbl
OOmieobpa3zoBaTenbHas AUCHUIUIMHA «XUMHSD» SIBISETCS 0043aTE€IbHON YacThIO
o0meo0pa3oBaTeabHOro IMKiIa obpaszoBatenbHOl mporpammbl CIIO B cooTBeTcTBHU C
®I'OC no cneunansHocTH 38.02.08 «Toprosoe neno».

1.2. Heau u mu1aHupyeMble Pe3yJbTaThl OCBOCHUS AUCHUIIIHHBI:

1.2.1. Iean o0ureo0pa3oBaTeIbHOM IUCIUILIMHBI
Henp aucuumuinHbl «XUMUs»: cHOPMUPOBATH Y OOYYAIOMIMXCS TPEIACTABICHHUE O

XUMUYECKOUN COCTaBISIONICH €CTEeCTBEHHO-HAYYHOW KapTUHBI MUPa KaK OCHOBBI MPUHSITHUS
pelIeHUd B )KM3HEHHBIX W MPOU3BOJICTBEHHBIX CUTYyAIUsAX, OTBETCTBEHHOTO MOBEICHUS B
MIPUPOJTHOM CpeliE.

1.2.2. IlnaHupyemble pe3yJbTAThl OCBOCHHUS 00mIe00pa3oBaTeJIbHOM
aucuIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Oco0oe 3HaueHHe AUCIUIUIMHA UMEET Mpu GopMupoBaHuu u passutuu JIP, MP,
ITP, OK u IIK.

Kon Dopmynuposxka TUUHOCMHO20 pe3yibmama
JInyHOCTHOT O
pe3yJibTara

2paxcoancKoe 60cCnumanue:
JIPrB 1 0CO3HaHMs OOYYalOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX TpaB U
00s13aHHOCTEH, YBaXKEHUSI K 3aKOHY U IPAaBOIOPSAIKY;

JIPrB 2 NPEACTABICHUS O  COLMAIbHBIX HOpPMax M IIpaBUiax
MEXJIMYHOCTHBIX OTHOIICHUH B KOJUICKTHBE;

JIPrB 3 TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TpPH
CO3/IaHMM  Y4EOHBIX TPOEKTOB, PpEHIEHUH Yy4eOHBIX |
ITO3HABATEJIbHBIX 3azay, BBIITOJIHCHU U XUMHUYECKHUX
JKCIIEPUMEHTOB;

JIPrsB 4 CIIOCOOHOCTM TNOHMMATh W TNPUHUMAThb MOTHUBBI, HaMepeHUS,

JIOTUKY M apTyMEHTHI JIPYTUX MPHU aHAIM3€ Pa3IUYHBIX BHJIOB
y4eOHOM JesTENHHOCTH,
namMpuOmMuU4ecKoe 60CNUMmManue:

JIPnB 5 LIEHHOCTHOTO OTHOLIEHUsS K MCTOPUYECKOMY U HAYYHOMY
HACJIEJUIO0 OTEYECTBEHHON XUMHUU;
JIPmB 6 YBaXEHMUsI K TIpOIEcCYy TBOpYECTBAa B O0JAacCTU TEOpUU U

MMPAKTUYCCKOro TIMPUMCHCHUA XUMHUH, OCO3HAHHA TOIro, 4YTO
JOCTMIKCHUA HAaYKU €CTbhb PE3YJbTaT JJIHUTCIBHBIX H&6J’IIOJI€HHI>1,
KPONOTJIMUBLIX OSKCIHCPUMCHTAJIILHBIX TTOMCKOB, IMMOCTOAHHOI'O




TpyJa YYEHBIX U IIPAKTUKOB;

JIPB 7

MHTEpeca U MO3HABaTEIbHBIX MOTUBOB B IOJIyY€HUH U
HOCJIEAYIOEM  aHauu3e  HMHGOpMaUM O  INEPefoBBIX
JOCTH)KEHUSIX COBPEMEHHON 0T€UECTBEHHON XUMMUH;

nyoeuo-npaecmeennoe eocnumanue.;

JIPnuB 8

HPAaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O IMMOBCACHUA,

JIPmuB 9

CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3aHHBIC C XUMHUYECCKNMU
SABJICHUSAMMU, U IPUHUMATb OCO3HAHHBIC PCIICHUSA, OPUCHTUPYACH
Ha MOPAJIbHO-HPaBCTBEHHBIC HOPMbI U ICHHOCTH,

JIPous 10

FOTOBHOCTU OLICHUBATH CBOE IIOBEIECHHE M IOCTYIIKM CBOMX
TOBAapUIICH C IO3ULMNM HPABCTBEHHBIX M IIPABOBBIX HOPM H
OCO3HAHHE NOCIEACTBUM ITUX NOCTYIIKOB;

(bn3uqec1<oe BOCIIMTAHHC:

JIPs 11

MMOHUMAaHHUs I[CHHOCTEH 300pOBOIo H 0€e301acHOTO 06p333
JKHN3HH, H€O6XOI[I/IMOCTI/I OTBETCTBCHHOI'O OTHOIICHHA K
CO6CTBCHHOMy (bH?»H‘lGCKOMy 1 IICUXUYCCKOMY 310POBBIO;

JIPpB 12

coOroieHHsI ITpaBuIl OE30MaCHOTr0 OOpaIEHHs C BELECTBAMHU B
OBITY, TOBCETHEBHOM )KU3HU U B TPYAOBOH JICSTEIBHOCTH;

JIP)B 13

MOHUMAHUA  [EHHOCTH  MPaBWI  HHAMBUAYAJIBHOTO U
KOJUIEKTUBHOTO  0€30MacHOTO  TOBEIEHUS B  CUTYalUsX,
YTPOKAOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

JIPgs 14

OCO3HAHUS IOCJIEJACTBUI M HENPHATHS BPEIHBIX HPUBBIYECK
(ynotpebisieHus aJkoroJsi, HAPKOTUKOB, KypeHUs);

mpydoeoe eocnumaHue

JIPTB 15

KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B y4eOHO-
HCCIIEIOBATENILCKON JIEITEILHOCTH, OOIIECTBEHHO II0JIE3HOM,
TBOPYECKOI M IPYTUX BUJAX JIEATEIbHOCTH;

JIPTB 16

YCTAaHOBKM Ha aKTUBHOE Yy4YaCTHUE B PEHICHUHM MPAKTHUYECKUX
3aJa4 COLMAJIBLHOW HAaNpaBIECHHOCTH (B paMKax CBOEW IpYIIIbI,
TEXHUKYMa);

JIPtB 17

HHTEpECCa K NPAKTHUYCCKOMY U3YUCHUIO HpO(I)eCCI/II\/’I Pa3jInIHOTO
poaa, B TOM YHMCJIC HAa OCHOBC NPUMCHCHUS MPECAMCTHBIX 3HAHMI
10 XMMHH,

JIPTB 18

YBaXEHUA K TPYAY, JIOASAM TpyAa W pe3ylbTaraM TPYAOBOU
NeATENIbHOCTH; ~ TOTOBHOCTH K  OCO3HaHHOMY  BBIOOpY
WHAMBUAYAJIbHON  TpaekTopuu  oOpa3oBaHus,  Oyayuieu
npodeccun U peaau3anuy COOCTBEHHBIX XKM3HEHHBIX IUIAHOB C
y4€TOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEM K XHUMHH,
WHTEPECOB M MOTpeOHOCTEH 00IIIEeCTBa;

JKoJjiocuuecKoe eocnumanue

JIP>kB 19

JIP>kB 20

HKOJIOTHYECKU 11€1ecO00pa3HOro OTHOUICHUS K MPHUpPOJE, Kak
HMCTOYHMKY CYIIECTBOBAHHUS JKU3HU Ha 3eMJIE;

MOHMMAaHMS TJI00AJTBHOTO XapakTepa IKOJOTHUECKUX IMpoodiieMm,
BIIMSIHUSI DKOHOMHUYECKUX ITPOLIECCOB HA COCTOSTHUE MPUPOIHOU
U COLIMAJIbHOW Cpefbl;

JIP>kB 21

OCO3HaHUS HEOOXOIUMOCTH UCIIOJIB30BaHUS TOCTHKEHUN
XUMHUHU ISt peeHus BOIIPOCOB paloHaIbHOIO
MPUPOIONOIB30BAHUS;




JIP>KkB 22

AKTUBHOT'O HENPUATHUS ACUCTBUMN, IPUHOCAILLUX BPEJL
OKpYXalolllell TPUPOJHOM cpene, YMEHUS MPOTrHO3UPOBATH
HeOJIaroNpUsITHbIE JKOJIOTUYECKHE IIOCJIEICTBUS
IIPEAITPUHUMAEMBIX JEHCTBUI U IPEIOTBPALATh HX;

JIP>kB 23

HaJIN4us pa3BUTOrO JKOJIOTMYECKOT O MBILLIJICHMS,
9KOJIOTUYECKOHN KYJIBTYpPBI, OIBITA ACSITEIBHOCTH dKOJIOTHUECKOU
HAIPaBJICHHOCTH, yMEHMsS  pPYKOBOJCTBOBATbCSI HMMHU B
II03HABATEJIbHON, KOMMYHHUKAaTUBHON M COLUAJIBHOW INPAKTHUKE,
CHIOCOOHOCTH M YMEHHUS aKTHBHO IPOTHUBOCTOATH HJI€OJOTHH
xemooouu;

UEHHOCMU HAYYHO020 NO3HAHUA:

JIPum 24

chopmupoBanHOoe™  MHPOBO33pEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKM U OOIIECTBEHHOMN
NPAaKTHKY,

JIPum 25

MOHUMAaHUA Clieln(DUKH XUMUHU KaK HayKu, OCO3HAHUS €€ POJIU B
(GOpMHUPOBAHUM  pPALMOHAILHOTO  HAyYHOTO  MBIIIJICHMUS,
CO3JIaHMH IIEJIOCTHOTO MpPEJICTaBICHHUsI 00 OKPYXKAIOIIEM MHUPE
KaK O €IVHCTBE IPUPOJBI U YEJIOBEKA, B IIO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTe U pelieHud  mpoljeM  COXpaHEHUs
IIPUPOJIHOTO PABHOBECHS,

JIPum 26

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTU XUMUU JIJIi COBPEMEHHOMN
HMBWIN3aIUU: B €€ TYMaHMCTHMYECKOW HAIPaBICHHOCTH U
Ba)XHOH POJIM B CO31aHUU HOBOM 0a3bl MaTepHaIbHON KYJIbTYpBI,
pelmieHnH  TJOO0AJBHBIX MPOOJIEM  YCTOWYMBOTO  Pa3BUTHUS
4eJI0BEYECTBA - CBIPbEBOHM, DHEPreTHUYECKOM, IHIIEBOM U
HKOJIOTMYECKON  0e30IacHOCTH, B  Pa3BUTHUU  MEAMIIMHBI,
0o0eCrieYeHU! YCIOBUI YCIEUIHOTO TpyAda U SKOJIOTHYECKH
KOM(DOPTHOM JKU3HU Ka)KJOT0 WieHa oOlIecTBa;

JIPum 27

€CTECTBEHHO-HAyYHONM TI'PAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH
METOJOB II03HAHMS, HCIIOIb3YEMBIX B ECTECTBEHHBIX HAYKaX,
CIOCOOHOCTH UCIIOJIb30BaTh MOIY4aeMble 3HAHUS Ul aHAJIN3A U
OOBSICHEHUS SIBJICHUH OKPY)KAIOLIEro MHpa U MPOUCXOJALINX B
HEM HM3MEHEHUH, yMEHHUs JieJaTh 000OCHOBAHHBIE 3aKIIIOUCHUS Ha
OCHOBE Hay4HbIX ()aKTOB W HMEIOIIMXCS JAHHBIX C LENbIO
ITOJIY4E€HUS JOCTOBEPHBIX BBIBOJIOB;

JIPum 28

CIIOCOOHOCTH  CaMOCTOSTENIBHO  MCIOJb30BaTh XUMUYECKHE
SHaHUA 1A PCIICHUA np06neM B PCAIbHBIX JKHU3HCHHBIX
CUTYalUsIX;

JIPum 29

MHTEpeca K IO3HAHUI0 U MCCIEN0BATENbCKOW JEATEIBHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpHIBHOMY O0Opa3oBaHUIO U
caM000pazoBaHNI0, K aKTUBHOMY TIOJTy4YE€HUIO HOBBIX 3HAHUH IO
XMMHUHU B COOTBETCTBHHU C )KU3HEHHBIMH NTOTPEOHOCTSIMH;

JIPum 30

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMUHBIX cepax
npodecCHOHATBLHOMN 1eATEbHOCTH.

Kon
MeTtanpeamMeTHOro
pe3yjabTara

Dopmynuposka memanpeomMenmHozo pe3yibmama

MP 1

3HaYuMble s (POPMHUPOBAHUS MHPOBO33PEHHS] 00yUaIOIIUXCS
MEXIUCLHUIIIIMHAPHBIE (MeXnpeMeTHBIE) oO0I1eHayYHbIe
MOHATHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U




cnenn(uKy METoI0B MO3HAHUSA, UCTIONb3YEMbIX B €CTECTBEHHBIX
Haykax (MaTepusi, BEILECTBO, HHEPIUs, SBJIECHUE, IPOILECC,
cucTeMa, Hay4YHbIN (DaKT, MPUHLUI, THIIOTE3a, 3AKOHOMEPHOCTD,
3aKOH, TEOpHs, HCClIeJOBaHUE, HAOIIOAEHUEe, HU3MEpEeHue,
HKCIIEPUMEHT U APYTUE);

MP 2 YHUBEpCajbHble  y4deOHble  JelicTBUs  (IIO3HABaTEIbHBIE,
KOMMYHHMKaTUBHBIE, PErYJIATUBHBIE), obecreunBaroIme
¢dbopmupoBaHne (PYHKIIMOHAIBHONW I'PAaMOTHOCTH M COLMAJILHON
KOMIIETEHIIMH 00y4aromuxcs;

MP 3 CIOCOOHOCTh ~ OOY4YarOLIMXCA ~ MCIIOJIb30BaTb  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE,  MHPOBO33PEHYECKHE  3HAHUI U
YHUBEpCaJbHblE Yy4yeOHble JEWCTBUS B IO3HABATENBHOM H
COLIMAJIbHON ITPAKTHKE.

Kon DopmynuposKka npeomemnozo pe3yiomama
IIpexmeTHOTO
pe3yJibTarTa

P 1 c(OpPMHPOBAHHOCTb NPEACTABICHUNH O MeCTe XUMHUHM B COBPEMEHHOM
HAyYHOH KapTHHE MHUpA,; MOHMMAHHE POJIM XHMHUHU B (POPMUPOBAHUH
Kpyrozopa u (yHKIMOHAJIBHOW I'PAMOTHOCTH 4Y€JOBEKa Ui PELICHUS
IIPAKTUYECKUX 3ajiay;

I1P 2 BIQJICHUE  OCHOBOIIOJATralOIIMMU  XMMHWYECKMMH  IOHATHIMM,
TEOpHUSMH, 3aKOHAMU U 3aKOHOMEPHOCTSMHU; YBEPEHHOE I10JIb30BaHHE
XMMHYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

P 3 BJIaJICHUEC OCHOBHBIMU METOJAMU HAYYHOT'O [TI03HAHUS,
UCMOJb3yeMbIMU B XMMMHU: HAOJIOZCHUE, ONHUCAHUE, H3MEpPEHHE,
AKCIIEPUMEHT; YMEHHE 00paldaThiBaTh, OOBACHATh PE3YJIbTAThI
IIPOBEJEHHBIX OINBITOB M JI€JaTh BBIBOJBI; TOTOBHOCTb U
CIIOCOOHOCTH MPUMEHSTh METObI IO3HAHUS NPU PEIICHUN
IIPAKTUYECKHX 3a7ay;

IIP 4 c(OpMUPOBAaHHOCTh YMEHHS JlaBaTh KOJUYECTBEHHBIE OLIEHKH
Y MIPOBOAMTH PACUYETHI IO XUMUYECKUM (OpMYJIaM U ypaBHEHUSIM;

IIP S BJIaJICHUE TpPaBUJIAaMH TEXHUKU O€30MacHOCTU MPHU HCIOIb30BAHUHU
XMMHUYECKHUX BEIIECTB;

IIP 6 c(hOpMUPOBAHHOCTh COOCTBEHHOW TO3UIMKU IO OTHOIICHUIO
K XMMHUYeCKON MH(OpMaINK, TOJy4aeMOi U3 pa3HbIX HCTOYHUKOB.

Kon Dopmynupoeka Komnemenyuu
KOMIIETCHIIUH
OK 1. Br16upaTh ciocoObl perienust 3a1a4 NpopecCHOHaNbHON AeSITeTbHOCTH
IIPUMEHHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM
OK 2. Hcnons30BaTh COBPEMEHHBIE CPEICTBA ITOMCKA, AHATIN3Aa U NHTEPIPETALIUI
uHpopManuu 1 HHPOPMAIIMOHHBIE TEXHOJIOTUH JUIS BBIMOJIHEHUS 3a/1a4
poheCCUOHATBHON IEATETLHOCTH
OK 4. D dexTuBHO B3aNMOIEHCTBOBATH U Pa0OTATh B KOJUIEKTHBE U KOMaH/IE
OK 7. CopeiicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH CPeJlbl, pecypcocOepexeHH o,
MPUMEHSTH 3HaHUS 00 U3MEHEHHH KIIMMaTa, IPUHLIUIIBI OEPEKITUBOTO
MIPOM3BOJICTBA, 3P PEKTUBHO NEHCTBOBATH B UPE3BBIYANHBIX CUTYAIMSIX
Kon Dopmynupogka npogheccuonanbHOl KOMNEMeHyuu
KOMIIETCHIIUH




IIK 2.4.

BEIMONHATE Omepanuy 1Mo OIEHKEe KadecTBa M OPraHHW3alid JKCIIEPTHU3HI
MOTPEOUTETHCKIX TOBAPOB.

IIK 3.3.

ObecrieunBaTh s dexTuBHOE B3aUMO/ICUCTBUE c KJIMEHTaMHU
(mokynaTensiMu) B IIpollecce INPOAAKM TOBAPOB, B TOM 4HCIE C
MCTIOJIb30BAHUEM CIICIIMATTU3UPOBAHHBIX IPOTPAMMHBIX MPOTYKTOB.




2. CTpyKTypa 1 coaepxanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM JUCUUILJIMHBI U BUbI Y4e0HO# padoThl

Buj yueOHoii padoThl

0O0BeM B yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIUATITHHBI 72
B T.Y.

OcHOBHOE coepKaHue 66
BT. 4..

TeopeTudIeckoe o0ydeHue 30
MPAKTUYECKUE 3aHATU 24
J1a00paTOPHBIE 3aHATHS 10
IIpodeccuonanbHO-0OpHMEeHTHPOBAHHOE CO/lep:kaHue (colep:KaHne 5
NMPUKJIAJTHOT0 MOYJIAA)

BT. 4..

TEOpeTu4ecKoe o0ydyeHue 2
MPAKTUYECKHUE 3aHITUS 4
CamocrosiTesibHas padoTa 36

IIpomexyTouynas arrecranus (JK3amMeH)




2.2. TemaTu4yeCcKHi IJIAH M COAEPKAHUE TN CIIUTIIMHbBI

HaumenoBanmue Coaep:kanue y4eGHOro MaTepuaia (0CHOBHOE H MPO(hecCHOHATBLHO-OPHEHTHPOBAHHOE), OBLEM 19COB dopmMupyemble
Pa31esioB U TeM J1a00paTOpHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTYJIb KOMITETEHIHH
1 2 3 4

OcHOBHOE coiep:KaHHe 66
Pasznes 1. OcCHOBBI CTPOEHNSI BelIeCTBA 6
Tema 1.1. OcHOBHOe coJiep:KaHue 4 OK 01
Crpoenue atomoB | Teopernuyeckoe 00yueHne 2
XAMAHCCKAX CoBpemeHHass MOJeab CTpoeHHs aromMa. CHMBOJIMYECKUI SI3BIK XUMHUH. XHUMHYCCKUH 3JICMEHT.
SJICMCHTOB 1 DnexTpoHHas KOH(purypanus atoma. Kmaccudukamnms XMMHYECKHX JIIEMEHTOB (S-, P-, d-3J€MEHTHI).
npupoma BaneHTHBIE ~ DIEKTPOHBI.  BalleHTHOCTB.  DJEKTPOHHAss  NPUPOJA  XMMHYECKOW  CBSI3M. 2
XUMUHCCKON DJIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHUYECKOH CBsA3M (KOBAJICHTHAs, WOHHAS, METAUINYECKasl,
CBA3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHusl

IlpaKkTHYecKne 3aHATHS 2

Pemienne 3amaHuii Ha UMCHIOJAB30BAHHE XUMHUYECKOM CHMBOJMKM M HA3BaHWM COCIWHEHUH IO

HOMEHKJIATYpE MEXIYHApPOIHOIO COK3a TEOPETHYECKONM W MPHUKIAIHOM XUMHH W TPUBHAIBHBIX

Ha3BaHMU U1 COCTABJIEHHUS XUMHYECKHX (DOPMYJ IBYXATOMHBIX COEIMHEHUH (OKCHIOB, CYJIb(QHIOB,

THIPHUJIOB | T.I1.) M IPYTUX HEOPTraHUYECKUX COETUHEHHI OTIETbHBIX KIIaCCOB. 2

[IpakTuUecKue 3aanus Ha YCTAHOBIECHUE CBS3HM MEXKIY CTPOCHHEM aTOMOB XUMHYECKHX DJIEMEHTOB U

HEPHOIMYECKAM U3MEHEHHUEM CBOWCTB XHMHYECKHMX DJIEMEHTOB M MX COEJAWHEHHUH B COOTBETCTBHHU C

nosjokeHueM [leprnoinueckoil CUCTEMBI.

CamocrosiTeibHas paGora 3

PacyeT KoJIMYECTBa MPOTOHOB, HEMTPOHOB, DJIEKTPOHOB B aTOMAX Pa3IMUYHBIX XUMHYECKUX DIIEMEHTOB. 3

CocTaBjieHHe CXEM CTPOEHHMS M DJIEKTPOHHBIX KOH(PHUIypaIuii aTOMOB XMMHUYECKUX DJIEMEHTOB.
Tema 1.2. OcHOBHOe cojiep:KaHue 2 OK 01
[Mepronnueckuii | IlpakTHYecKue 3aHATHS 2 OK 02
3aKOH ¥ TaOmuIa [Meproauueckas cucTeMa XMMUUYECKUX deMeHToB J[. M. MeneneeBa. GU3MUYECKUI CMBICIT
AN Menneneesa |[Tepuomuueckoro saxona J.1. MeHzenceBa. 3aKOHOMEPHOCTH H3MCHEHHS CBOHCTB XMMHYECKHX

3JIEMEHTOB, 00Pa3yeMbIX MMH IIPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBHHM C MOJIOKEHUEM

XHMHYECKOTO dyieMeHTa B [leproquyeckoii cucreMe. MUPOBO33pEHUECKOE U HAYUHOE 3HAUYCHUE 5

ITepuoanueckoro 3akoHa J[.11. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHX DIIEMEHTOB.

Peienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapAaKTEPU3ALUI0 XUMUYECKHUX
sneMeHToB «MeTalnyeckre / HeMeTaTINYEeCKHe CBOMCTBA, SJIEKTPOOTPUIIATEIbHOCTh XUMUYECKUX




AJIEMEHTOB B COOTBETCTBUU C MX JJICKTPOHHBIM CTPOCHHEM M MOJIOKEHHEM B TIEPUOIUICCKON CUCTEME
xumMuueckux asemenToB .. MeHnieneeBa»

CamocrosiTeibHas padora 3
[ToaroroButh coobmenue Ha TeMy «OTKpPBITHE TIEPUOJHUECKOTO 3aKOHA 3
Pa3nea 2. XumMnueckue peakuumn 10
Tema 2.1. Tumsr OcHOBHOe coJiep:KaHue 4 OK 01
XUMUYECKUX Teopernueckoe o0y4yeHne 2
peakuui Knaccugukaius 1 TUIBI XUMHUECKUX PEAKLUI C yyacTHEM HeopraHuueckux BemiecTB. CocraBieHue
YpaBHEHUH peakluil COeAMHEHUS, PA3I0KEHHU, 3aMEILIEHUsI, 0OMEHA, B T.U. PEaKLUi TOPEHUs,
OKHCJICHUSI-BOCCTAaHOBJICHHUS.
VYpaBHeHUs OkUcIeHUsI-BoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBieHHEe U ypaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOA0M JIEKTPOHHOIO
Oananca. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUK B IPUPOJIE, IPOM3BOACTBEHHBIX IIpOLIECCaxX U
KHU3HEIEATEIbHOCTH OPraHU3MOB
IIpakTH4eckue 3aHATHSA 2
KonuuectBeHHble oTHOLIEHUS] B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMHMU U PacdeThbl IO
YPaBHEHMSIM XUMMUYECKMX peakuuid. Mosib Kak eJuHMIa KOoJIM4YecTBa BellecTBa. MoJsipHas Macca.
3aKOHBI COXpaHEHUs Macchl M 3HEpPruu. 3akoH ABoraapo. MosspHblii 00beM ra3oB. OTHOCHUTENbHAS 2
IUIOTHOCTb ra30B. Pacyersl Mo ypaBHEHUSM XMMHYECKUX PEaKIUil ¢ MCIOJIb30BaHHEM MaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS1) ra30B, KOJIMYECTBA BEIIECTBA
CamocrosiTeibHas paGora 3
CocraBieHre U ypaBHUBAaHUE PA3IMYHBIX BUJIOB XUMUYECKUX PEaKIUil. 3
Tema 2.2. OcHoBHOe coJep:kaHue 6 OK 01
DNeKTPONNTHYECKA Teopernueckoe o0yueHue 4 OK 04
s TUCCOLManus U =
4 oBMer Teopus anexkrponuTudeckor nuccounanuu. MoHbl. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiiuu HOHHOTO
HOHHBIT O oOmena. CocTaBiieHHE peakiuii MOHHOrO0 OOMEHa MyTeM COCTAaBJIEHUS UX TMOJHBIX U COKPAIIEHHBIX 2
MOHHBIX ypaBHEHMI. KMCIO0THO-OCHOBHBIE peaklMy. 3aJaHusl HA COCTABJICHHE HOHHBIX PEaKIMM
JlaGopaTopHble 3aHATHSA 2
JlaGopatopHas paboTa “TUIbl XUMUYECKUX PeaKIui’.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 2
XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro oOMeHa, OnpeieleHne cpeibl BOJHBIX
pacTBOpOB. 3a/laHus HA COCTaBJICHHE NOHHBIX peakluit
CamocrosiTeibHas paGora 3




CocraBrieHHe peakIifii THAPOIN3a BEIIECTB 110 3aIaHHOMY 00pasiry.

Pemenue 3a1a4y 1o KOHIEHTpALUsIM PACTBOPOB. 3
KonTposabHas
CrtpoeHue BenecTBa U XUMHYECKUE PEAKIIUU 2
pab6ora 1
Pa3nean 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKHX BellleCTB 16
Tema 3.1. OCHOBHOe co/Iep:KaHue 4 OK 01
Knaccuduxanus, | Teoperndeckoe obydenune 2 OK 02
HOMCHKIATYPA M |[Tpemer Heopranuueckoi xumun. Kiaccupukamus HeopraHH4eckyx BemecTs. [IpoCcThIe U CII0XKHbIE
cTpocHHe BeliecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BELIECTB (OKCUABI, THAPOKCUIBI, KUCIOTHI, COJIM). B3aumocss3b
HCOPTaHMHUCCKUX | yeoprannuecknx BemecTB. ArperaTHble COCTOSHHUS BemlecTBa. Kpucranmueckue u aMopdHbIe
BeICCTB BeIIeCTBa. THUIBI KPUCTALIMYECKUX PELIETOK (aTOMHAs!, MOJIEKYJIIpHAs, HMOHHAs!, MEeTaJUIMYecKast). 2
3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTALTHYECKON PEHIETKH. 3aBUCUMOCTb
XUMHUYECKON aKTUBHOCTH BELIECTB OT BUAA XUMUYECKOMN CBS3HM U TUIIA KPUCTAUNINYECKON PEILIETKH.
[TprunHbBl MHOTOOOpa3usl BEIIECTB
IIpakTHYeckue 3aHATHSA 2
Homenknarypa HeopraHMuecKkHx BEIIECTB: Ha3BaHHUE BEILLECTBA UCXOI U3 UX XUMHUUYECKON QopMyIIbl
WIN COCTaBJIEHUE XMMHUUYECKON (POPMYIIbI UCXO/sl U3 Ha3BaHUS BEILECTBA 10 MEXIYHAPOIHON
(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYpE.
Pemenne mnpakTHuecKuX 3aJaHMi MO KiacCH(UKalMK, HOMEHKJIAType U XMUMHUYECKHM (opMyiaam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KiIaccoB (yrapHbIil Tra3, YIVIEKHCIBIM ra3, aMMHak, ramieHas 2
U3BECTh, HETallleHasi U3BECTh, MUTHhEBAs COJA U JIPYTUX): Ha3bIBaTh M COCTABIATH (POPMYIIBI XUMUYECKHX
BEIIECTB, ONPEENATh MPUHAJIEKHOCTD K KJIaccy.
Hcrounnku xuMudeckoil nadopmaiuu (cpeacTB MmaccoBoit HHGpoOpMaluu, cetb IHTepHET u Apyrue).
[Touck nadopmManuu 1o Ha3BaHUAM, HACHTHHUKATOPAM, CTPYKTYPHBIM (hopmyiam
CamocrosiTeibHas paGora 3
CocraBieHre TeHEeTUYECKUX LIETI0YEK 10 33JJaHHOMY 00pa3iLy. 3
Tema 3.2. ®uszuko-| OcHOBHOE COlep:KaHHNe 8 OK 01
XUMHUYECKUE Teopernueckoe o6yyenue 6 OK 02
CBONCTBA Mertamibl. Obue ¢uznyeckne U XUMHUECKHe CBoicTBa MeTaiioB. CriocoObl mosmydyeHus. 3HaueHHE
HCOPraHMHCCKUX  IyjetannoB M HeMeTamioB B HPUPOJE U JKU3HENEATENLHOCTH 4YeloBeKa M OpraHm3MoB. Kopposus 2
BEIICCTB METAaJUIOB: BHJIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIIOB OT KOPPO3UH
Hemeramnpl. OOmme ¢u3nM4eckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. |HWIMYHBIE CBOMCTBA
HemetaiioB [V— VII rpynn. Knaccudukanus n HoMeHkIIaTypa coeTuHeHUi HeMeTaioB. KpyroBopoTsl 2

OMOTEHHBIX YJIEMEHTOB B IPUPO/IE




XnUMHYecKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHNYCCKUX BCIICCTB (OKCI/I,I[OB, TUAPOKCUAO0B, KUCIIOT,

coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB MPOCTHIX BELECTB, BOJOPOIHBIX COEIUHEHU, 2

BBICIINX OKCHJIOB M THAPOKCUIOB

IIpakTHyeckue 3aHATHS 2

CocraBieHHE YpaBHEHMM XMMMUYECKHUX PEAKIHUI C ydacTHEM IPOCTHIX U CIIOKHBIX HEOPTaHUYECKUX

BEIIECTB: META/JIOB U HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH W aM(OTEPHBIX THIPOKCUIOB; HEOPTaHUYECKUX COJIEH,

XapaKTEpU3YIOLIMX UX CBOMCTBA. 2

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

0e30MacHOe UCIMOJIb30BAaHUE BAXKHEHIINX HEOPraHWMYECKHMX BEUIECTB B OBITY W NPAaKTUYECKOH

JESITEIIBHOCTH YEJIOBEKA

CamocrosiTeibHas pabora 3

[ToaroroBka cooOUIeHNs WIIM TPE3EHTALMU Ha OJHY M3 TeM: «/loOblya, mepepaboTka M MpUMEHEHHE

QIIOMUHUS B COBPEMEHHOWM IPOMBIIUIEHHOCTH», «JloObIua, mepepaboTka M NpPUMEHEHHE MeIu B 3

COBPEMEHHOM IPOMBILUIEHHOCTH», «lIpOM3BOACTBO M IPUMEHEHHE TAJIOT€HOB B COBPEMEHHOU

IIPOMBIIITIEHHOCTH.
Tema 3.3. OcCHOBHOe co/Iep:KaHue 2 OK 01
Unentupukanus | JlaGopaTopHblie 3aHATUS 2 OK 02
HCOPTaHMICCKUX | TTaGoparopHas pabora « A neHTuduKanus HEOPraHMIECKUX BELIECTB. OK 04
BCIICCTB PelieHre JKCIEPUMEHTATBHBIX 33/ad [0 XWMHYECKHM CBOWCTBAM METAUIOB W HEMETAIUIOB, IO

PAacIIO3HABAHUIO U MTOIYYEHHUIO COEAMHEHUN METAJNIOB U HEMETAJLIOB. 2

WnenTudukanyss HEOPraHUYECKUX BELIECTB C MCIOJIb30BAaHHMEM HX (DU3MKO-XMMUYECKHUX CBOICTB,

XapaKTepHBIX KaueCTBEHHBIX peakuuil. KauecTBeHHble peakuuu Ha cyinbdar-, kapOOHAT- U XJIOPHJI-

AQHUOHBI, HA KATHOH AMMOHUS
KonTpoubnas Croii

BOMCTBA HEOPTAaHUUYECKUX BEIIECTB 2

pabora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 24
Tema 4.1. OcHOBHOe coJiep:KaHue 4 OK 01
Knaccupukanus, | Teopernueckoe oGydenune 2
CTpOCHHE 1 IlosiBieHUE U pa3BUTHE OPTaHUYECKOW XUMUU Kak Hayku. [Ipenmer oprannueckon xumuu. Mecto u
HOMCHKJIaTypa 3HAYEHHE OPraHUYECKOW XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHM9CeCKuX XHUMHUYECKOE CTPOCHUE KAK IOPSNOK COEIUHEHHUS aTOMOB B MOJIEKYJIE COINIACHO HX BaJCHTHOCTH. 5
BCILICCTB OcHOBHBIE TOJIOKEHHSI TEOPHUH XMMHUYECKOTO CTPOEHUsl opraHmdeckux coeauHeHuid A.M. Bytieposa.

VYriepoaHblii CKENET OPraHWYECKOM MOJEKYJbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO
CTpoeHust Mosiekyn. M3omepus u n3omepsl.




[Tonstue o d¢yHKuMoHANbHOM rpymme. Pamukan. [lpuHoumel kiaccuduKauu — OpraHUYECKHUX
coequHeHU. MexayHapoaHas HOMEHKJIaTypa W IPUHLUIBl HOMEHKJIATYpbl OPraHUYeCKUX
coenquHeHuil. [lonsiTHe 00 a3oTconmep)KalIMX COETUHEHHUSX, OMOJOTMYECKH AaKTHBHBIX BEIeCTBaX
(yrnmeBomax, Xupax, Oelkax U Jp.), BBICOKOMOJIEKYJISIPHBIX COEOUHEHMSIX (MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO)

HpaKaneCRne 3aHATHSA

Homenknarypa opraHuyeckux COCIMHEHHI OTHENIbHBIX KJIacCOB (HACHIIICHHbIC, HEHACBIEHHBIE U
apoMaTHYECKHE YTIeBOJIOPOAbI, CIIUPTHI, (PEHOINBI, alnbJerHabl, KETOHbI, KAPOOHOBHIE KHUCIOTHI U JP.)
CocraBiieHHE TIOJIHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHUYECKHX BEIIECTB OTICIBbHBIX
KJIACCOB, HUCIIONIb3YS WX HAa3BaHUS IO CHUCTEMAaTHUECKOH M TPUBUAIBHON HOMEHKIIAType (ITHUJICH,
aleTUIICH, TJIHICPUH, (eHoy, GopManbIerua, YKCycHas KHUCIIOTa, TJWIMH). PacdeTsl mpocreirei
dbopMyIbl OpraHu4ecKOl MOJICKYJIbI, HCXOJIS U3 AJIEMEHTHOT0 cocTana (B %)

CamocrosiTesibHas padora

HOIIFOTOBI/ITI) AOKJIaa Ha TEMY: «PoOJIb 0TEUECTBEHHEIX YUYCHBIX B CTAHOBJICHUH W PAa3BUTUH MHpOBOfI
OpFaHHqCCKOﬁ XUMHHN)).

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COCIMHEHU N

OcHoBHOE CoICpPKaHuE

12

Teopernueckoe o0yueHue

OU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHUH OTIENbHBIX KIJIACCOB (OCOOEHHOCTH
KJIaCCU(UKALMU U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001mas Gpopmysa; u3oMepus;
¢du3nyeckre CBOMCTBA; XMMUUYECKHE CBOMCTBA; CIIOCOOBI MOTY4YEHHUs):

— TpeAeNbHbIE YIIIEBOAOPObl (aJKaHbl M LUKJIOAJIKaHbl). 'opeHne MeraHa Kak OJWH W3 OCHOBHBIX
UCTOYHHKOB TEIJIa B POMBIIIIEHHOCTH U ObITY. CBONCTBA MPUPOIHBIX YIIIEBOA0POIOB, HAXOXKAECHUE B
IIPUPOJE U IPUMEHEHUE AJIKAHOB;

— HempenenbHble (AIKEHbI, AJIKHMHbI M aJKaJueHbl) M apoMaTH4YeCKHe YIieBoAopoibl. [ opeHue
AIleTUJIEHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHH JUIsl CBAPKU U PE3KH METAJIIIOB

— KUCJIOPOACOepKaIlie COeAUHEHUsI (CITUPTHI M (DeHOIIbI, KapOOHOBBIE KUCIOTHI M A(UPHI, aTbACTHIbI
U KETOHBI, >KHUPBI, yriaeBojsl). [IpakTHdeckoe NPUMEHEHHE HTWICHIJIIMKONS, TJIMIIEpUHA, (eHoa.
[Ipumenenue Qopmanpaernaa, aneTanbAeTHAa, YKCYCHOM KHUCIOTHL. Mblla Kak COJM  BBICIIUX
KapOOHOBBIX KUCIIOT. Moro1re CBOMCTBA MbLIa

— a3oTcojepkane CcoeAnHEeHUsT (aMUHBI W aMUHOKHCIOTHI, Oenku). BbIicOkoMoOeKyIspHbIe
COeMHEHUS (CUHTETUYECKHEe U OMOJIOTUYECKU-aKTUBHBIE). MOHOMEp, OMUMEpP, CTPYKTYPHOE 3BEHO.
[TonuMepu3anus 3TUIeHa KaK OCHOBHOE HAMPABJIEHUE €0 UCIIOIb30BaHUS.

I'eneTnueckas CBs3b MEXK]y KJIACCAMU OPraHUYECKUX COCIMHEHUN

[MpakTnyeckue 3aHATHS

OK 01
OK 02
OK 04




CBolicTBa OpraHMYeCKHX COEAMHEHHUU OTAEIBHBIX KJIAcCOB (TpUBHAIbHAs U MEXKIyHApOJHAS
HOMEHKJIaTypa, XUMHUECKUE CBOIMCTBA, CIIOCOOBI MOJIYUYEHHUs): MpeAeibHbIe (AIKAHBI U IIUKIOAIKAHBI),
HenpeeNbHbIe (aJIKEHbI, aJTKUHBI U alIKaJIM€Hbl) 1 ApOMATUYECKUE YTIIEBOAOPObI, COUPTHI U (HEHOJIBI,
KapOOHOBbIE  KHCIOTBI U 3(QUPHI, aTbACTHIBI M  KETOHBbl, AaMHHbBI M  aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS. 3a/llaHHsl Ha COCTABJICHUE YPABHEHUN XMMHUYECKHX PEaKIUH ¢
y4acCTUEM OPTaHWYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCIEe [0 MPEAJOKEHHBIM IIEMOYKaM MpeBpalleHuit),
XapaKTEPU3YIOIUX XMMUYECKHE CBOWCTBA OPraHUYECKHX COCIMHEHHUH OTAEIBHBIX KJIACCOB, CIIOCOOBI
UX TIOJY4YeHHUS U Ha3BaHME OPraHMYECKUX COCJUHEHHH MO TPHUBHAIBHOM WM MEXIyHApOIHOM
CUCTEMATUYECKON HOMEHKJIATYpE.
Pemennie npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OPraHUYECKUX
COEJIMHEHUI OTAENIbHBIX KJIACCOB

Jlaboparopnasi padora

JlaboparopHas padota “IIpeBpalieHuss OpraHMYECKUX BELIECTB IIPU HarpeBaHuu".
[Toyuenue >THICHA U U3yYEHUE €TO CBOWCTB. MoJenmMpoBaHNe MOJICKY M XUMHYECKUX TPEBPAIICHUI
Ha IpUMepe dTaHa, ITUIICHA, AlleTWICHA U JIp.

CamocrosiTesibHas padoTa

[ToaroroBka cooOuIeHUs, TPE3EHTALMU HA OJIHY U3 TEM:

«OKOJIOTUYECKUE AaCITIEKThl MCIIOIb30BaHUS YIJIEBOJOPOJHOTO ChIPbs»; «IDKOHOMHUYECKHE aCHEKTHI
MEXIYHAPOJAHOIO COTPYAHUYECTBA II0 MCIOJIB30BAHUIO YIIIEBOLOPOAHOIO ChIpbs»; «McTopus
OTKPBITHS U pa3pabOTKHU Ta30BbIX U HEPTAHBIX MecTOopoxaeHul B Poccuiickoil denepanumy.

Tema 4.3.
Nnentuduxanus
OpPraHUYECKUX
BEIIIECTB, UX
3HAUYCHUE U
MIPUMCHCHHE B
OBITOBOH U
MPOU3BOJCTBEHHOMN
JEATEIIbHOCTH
yeJIoBeKa

OcHoBHOE coaepKaHue

Teopernueckoe o0y4enue

buooprannueckue coenuHeHus. IlpumeHenue u Ouosornyeckas poib yrieBoaoB. OKHCIeHHE
JIJI€BOJOB — WCTOYHUK OHHEPrHMM >KMBBIX oOpraHusmMoB. OOmacTM NpPUMEHEHHS AaMHHOKHCIOT.
[TpeBpamienust OenkoB MUIIKM B opraHu3Mme. buonorunyeckue ¢yHkuuu OenkoB. buonornueckue
¢dbyHK1MM kupoB. Posib oprannyeckoil XMMuuU B pelieHuH npo0sieM NUIeBo 6€30MacHOCTH

Posb opranuueckoil XUMHHM B pelIEHHMM NPoOJIeM 3SHEpreTHYeckoi Oe30MacHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3JaHUH HOBBIX MaTe€pHaJIOB, HOBBIX HCTOYHUKOB SHEPTUH (aIbTepHATUBHbIE HCTOUHUKU
sHepruu). OnacHOCTh BO3JEHCTBHS Ha JKUBBIE OpPraHU3Mbl OpPraHUYECKHX BEIIECTB OTIENbHBIX
KJIacCOB (YTJI€BOJOPO/BI, CIUPTHI, (EHOIBI, XJIOPOPraHMYECKHE IMPOU3BOJHBIC, ANbJIETHIbl U [p.),
CMBICII IT0Ka3aTellsl NPeIeNbHO JONYCTUMOM KOHIIEHTPAIMH

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHast padora: “UneHTrduKams opraHMIeCKuX COSTUHEHNN OTACTbHBIX KIacCOB”
W nenTudukaiysi OpraHMuecKuX COeTMHEHUI OT/IENBbHBIX KJIACCOB (Ha MpUMepe alIbJIeTHA0B, KpaxMaa,

OK 01
OK 02
OK 04




YKCYCHOH KHCJIOTBI, O€IKOB M T.I.) C HCHOJIb30BaHMEM UX (U3MKO-XUMHUYECKUX CBOICTB H
XapaKTEepHBIX KauyeCTBEHHBIX peakuuil. [lenarypauusa Oenka npu HarpeBaHuu. LIBeTHblE peakuuu
0enkoB. BO3HMKHOBEHHE aHAINTHUYECKOTO CHUTHANAa C TOYKM 3PEHUS XMMHUYECKHX IPOLIECCOB IPHU
NPOTEKAHUN KAYeCTBEHHOHN peakIiy, NO3BOJISIOMIEH HISHTH()UIUPOBATH MPEIOKEHHBIE OPTaHUYECKUE
BEUIECTBA

CamocrosiTejibHas padoTa 4
[TonroroBka JOKJIana WU TPE3CHTAIMU HA OAHY M3 TEM IO BBIOOpPY: «3aMEeHa XUPOB B TEXHUKE
HEMUIIEBBIM ChIpbeM», «CpencTBa THUTHEHBI Ha OCHOBE KHCIIOPOJCOACPKAIIMX OPTraHMYECKHX 4
coeuHeHny, «Cunrernueckue moromue cpeactsa (CMC): 10CTOMHCTBA U HEAOCTATKU» U JP.
Konrpoannas CTpyKTypa U CBOICTBA OPraHUYECKUX BEIIECTB 2
pabora 3
Pa3nea 5. KuHernueckue u TepMoIHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX PeaKIui 4
CxkopocThb OcHOBHOe coiep:KaHue 4 OK 01
XUMIICCKIX Teoperuyeckoe 00yueHue 2 OK 02
peaKkIuii.
X HMITICCKOE CKOpOCTh peakluu, €€ 3aBHCHMOCTh OT Pa3IUYHBIX (PAKTOPOB: TPHUPOIBI pearnpyIomux BeIIeCTs,
paBHOBECH® KOHIEHTPAILlUU pEarupyromux BelIecTB, TeMIepaTypbl M IUIOHMIAAM PEaKIHOHHOW TMOBEPXHOCTH.
TerutoBbie 23 (HEKTHl XUMUYECKUX pEaKIUii. DK30- U SHIOTCPMHUICCKIE, PCAKITHH. 5
OOpatuMocTh peaknuii. XUMHUYECKOE pPAaBHOBECHE M €ro CMEIICHHWE TMOJ ACHCTBHEM pa3UYHbBIX
(dakTopoB (KOHIIEHTPAINS PEAareHTOB WU MPOIYKTOB PEaKIINH, JaBlICHUE, TeMIIepaTypa) I CO3/IaHus
ONTHUMAJBHBIX YCIOBUN MPOTEKaHUs XUMHUYECKUX mpoueccoB. [Ipuniun Jle HlaTense
[IpakTnyeckue 3aHATHS 2 OK 01
Pemenune npakTUKO-OPUCHTHPOBAHHBIX 3a/JaHUK Ha aHanu3 (HaKTOPOB, BIMSIONIMX Ha H3MCHCHHE OK 02
CKOPOCTH XMMHYECKON pEaKiuu, B T.U. C TO3UIIMIA IKOJIOTUYECKH 11€TIECO00Pa3HOTO MOBEACHUS B OBITY
U TPYIOBOM JISATSIIBHOCTH B IEJISAX COXPAHEHHS CBOCTO 3/I0POBBS U OKPYKAOIIEH IPUPOTHON CPEIbL. 5
Pemennie mnpakTHUKO-OPUEHTUPOBAHHBIX 3aqaHuii Ha mnpuMeHenue mnpuHnumna Jle-Illarense s
HAXOXJICHUS HANpaBJICHUS CMEUICHUS PaBHOBECHS] XUMHUYECKOW peaknud ¥ aHaiu3 (PakTopos.,
BIUSIONINX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS
CamocrosiTesibHas padoTa 4
Pemenne 3aad Ha CKOPOCTh XWMHUYECKOW PEAKIIMH M CMEIICHUE XHUMHYECKOTO PaBHOBECHS IIO 4
3aJlaHHOMY 00pas3Iy.
Pa3znen 6. PacTBopsI 4
Tema 6.1. OcHoBHOe coJiep:KkaHue 2 OK 01
Ioustue o TeopeTnueckoe 06ydyeHune 2 OK 02
pacTBopax = OK 07
PactBopenune kak ¢Qusuko-xumudeckuii mporecc. PactBopsl. CrocoObl MPUTOTOBJICHHUS] PACTBOPOB. 2




PactBopuMocTb. MaccoBas 11011 pacTBOpeHHOro BemiecTBa. CMBICT MOKazaTens MpenesibHO
JIOITYCTUMON KOHIIEHTPAIMH U €T0 UCIOJIb30BAHUE B OI[CHKE IKOJIOTHYECKOI 0€30MacHOCTH.

[IpaBuiia SKOJIOrMYECKU 1€1€cO00pa3HOro IMOBEACHUS B OBITY U TPYIAOBOW AESATENBHOCTH B LIEJSAX
COXPAHEHHUS CBOErO 3JI0POBbA M OKPYKAIOLIEH MPUPOJHON CPEAbl; OMACHOCTh BO3JCHUCTBUSA HA YKUBbBIC
OpraHU3Mbl OIIPE/IEIECHHBIX BEILIECTB.

Pemienne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JJaHUN HA PACTBOPHI, UCIOIb3yEeMbIE B OBITOBOI U
IIPOU3BOJICTBEHHOM JESTEIbHOCTH YEJIOBEKa

CamocrosiTejibHas padoTa 4

Pemenue 3a1a4 Ha MPOLEHTHYIO U MOJIIPHYIO KOHILIEHTPALIMIO PaCTBOPOB IO 3a/IaHHOMY O00pasIy. 4
Tema 6.2, OcHOBHOE colepKaHue 2 OK 01
Hcenenopanue JlaGopaTopHble 3aHATHS 2 OK 02
CBOUCTE pacTBOpOB JlaboparopHas pabota «IIpuroroBiaeHue pacTBOPOB». OK 04

[TpuroroBneHne pacTBOPOB 3aJaHHOU (MaccoBOM, %) KOHLEHTpaLUHU (C MPaKTUKO-OPUEHTUPOBAHHBIMU 5

BOIIPOCaMH) U OTpeieNieHUue Cpeibl BOJAHBIX PACTBOPOB.

Pemienue 3agad Ha IPUTOTOBJIICHUE PACTBOPOB
IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJleP:KaHUe (CoepKaHue NPUKJIATHOT0 MOIYJIs1)
Paznen 7. Xumusi B ObITY M IPOU3BOACTBEHHON 1eATEILHOCTH Ye10BeKa OK 01
Xumus B ObITY - |OcHoBHOE cogepkanue 85 8‘21
TIPOU3BOACTBCHHON Teopernueckoe o0yueHue 2 OK 07
gzif):;;omn Hogeiime nocTuxeHuss XMMAUYECKOW HAYKH U XUMHUYECKON TeXHOJIOTHU. Poih Xumuu B obecrieueHnn K

HKOJIOTMYECKO, SHEPreTUYECKON 1 MUIIEBON 0€30MacHOCTH, pa3BUTUH MeIUITMHBL. [IpaBuia nmoucka u 5 2.4,

aHajgn3a XUMHUYECKONM HHGOpPMAIMK W3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHas W y4deOHO-HaydHas 33.

JIUTepaTypa, CpeicTBa MaccoBoii nHGopmanuu, cetb IHTepHeT)

I[IpakTUyeckne 3aHATHSA

[Touck m aHanM3 KEWCOB O MPUMEHEHHH XWMHUYECKMX BEHIECTB M TEXHOJOTHUW C y4eToM Oymymieit

npoecCHOHANBHOM ~ NEATENhbHOCTH MO  TeMaM:  BaXKHEWIINE  CTPOUTENbHBIE  MaTepHallbl,

KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpacKH, CTEKJIO, KepaMHKa, MaTepHallbl A DJCKTPOHUKH, 4

HaHOMaTepHallbl, TEKCTUJIbHbIE BOJOKHA, HCTOYHHKMA DJHEPruU, OPraHMYEeCKHUE W MHUHEpaIbHbIC

yI0OpeHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS XHUMHUSI.

3amuTa: [IpencraBnenue pe3yabTaToB penieHus: KeHcoB B opMe MUHH-IOKIA/a C MPE3eHTaIueil

IMpomexxyTouHas aTTecTalus 1Mo TUCHUILIHHE (IK3AMEH)

Bcero 72




3. YCJIOBUS PEAJIM3ALIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJLHOM
JAUCHUITJTINHBI

3.1. TpeGoBaHUsI K MUHUMAJbHOMY MaTepHAJbLHO-TeXHMYECKOMY 00ecleYeHn 0

Jns  peanuzanuu  OpOrpaMMbl  JAUCHUIIIMHBL JOJKHBI OBITH MPEAYCMOTPEHBI  CIIEAYIOIINe
CHeIMAlIbHBIC IOMEIICHUS: YIeOHBIH KaOMHET XUMUH H/HITM y4eOHON XUMHUYIECKOU T1ab0paToOpuu.

ObopynoBanue y4yeOHOro KaOuWHeTa (HAIJIsAHbIE TOCOOMS): HAOOPHI IIAPOCTEPIKHEBBIX
MOJIeNIeil MOJIEKYJI, MOJIENTN KPUCTALTHUECKUX PEUIETOK, KOJUIEKIIUHU MPOCTHIX U CIOXKHBIX BEIIECTB H/UIIH
KOJUICKIIUM TOJMMEPOB; KOJUICKIMS TOPHBIX MOPOJ U MHUHepaioB, Tabnuia MeHnxaeneeBa, yueOHbIE
¢mbMBL, 1IM(QPOBBIE 00pa30BaTENbHbBIE PECYPCHI.

TexHuyeckue cpeacTBa 00y4eHHMs: KOMIIBIOTEp C YCTPOMCTBAMU BOCIIPOM3BEACHHUS 3BYKa,
OPUHTEP, MYJIbTHMEIHA-TIPOCKTOP C SKPAaHOM, MYJIbTUMEIUHHAs JOCKa, YKa3Ka-Npe3eHTep s
Mpe3eHTalNM.

OOopynoBanue JadopaTopuu W Ppadoyux MecT Ja0OPATOPUM: MEH3YPKH, IHIIETKHU-
KareJbHUIIbl, TEPMOMETPbI, MUKPOCKOI, JYMbl, NMPEAMETHbIE W TMOKPOBHBIC CTEKJA, IJIAHILETHI IS
KaleJIbHBIX peakiuii, (QuiabTpoBaibHass Oymara, MPOMBIBAIKH, CTEKJISIHHBIE NPOOHPKU, DPE3UHOBBIE
npoOKu, (OHapHKH, HA0Op PEaKTUBOB, CTEKJISHHBIC IaJOYKH, IITATUBBI JUIsI MPOOUPOK; MEpHbBIE
LHWIMHIPBI, BOPOHKU CTEKJISIHHbIE, BOPOHKHU JeiuTenbHble umuHapuuyeckue (50-100 mut), cTymku c
necTukoM, (aphopoBble YAIIKKU, NUHIETH, (QUIBTPHl OyMa)kHblE, BaTa, Mapjs, YacoBBIE CTEKJa,
AIIEKTPOIUIUTKH, JJAOOPAaTOPHBIE IITATHBBI, CIIUPTOBBIC TOPENKH, CIIUYKH, TPUOODP IUIS MMOyYSHHs Ta30B
(umu mpoOHpka ¢ Tra300TBOAHOW TPYOKOI), Aepxarenu AJisg NPOOUPOK, CKISHKH [UISl XpaHEHHs
PEaKTHBOB, pa3AaTO4YHbIC JOTKW; Xumudeckue crtakanbl (50, 100 u 200 mur); mmarenu; MUHUETHI;
TUTENIbHBIE HIMIIIBI; CEKYHIOMEpHI (TaliMepsl), MepHbie Tpooupku (Ha 10—20 mur) 1 MepHbIe KOJIOHBI (25,
50, 100 u 200 mm), BomstHas OaHsl (MM TEPMOCTAT), CTEKISHHBIC MAJOYKH; KOHUYECKUE KOJIOBI IS
tutpoBanus (50 u 100 mi); HHIMKATOPHBIE MOJIOCKH IS oripeneneHus: pH u crangapTHas UHAUKATOPHAS
1IKaja; yHUBEpCAIbHBIN HHANKATOP; muneTky Ha 1, 10, 50 mu (umu qo3atopsl Ha 1, 5 u 10 M), OropeTku
JUISL TATPOBaHUS, MeAuIMHckue mmpuisl Ha 100-150 mi, nabopaTtopHble W/WIM aHATUTUYECKUE BECHI,
pH-Metpe1, cymunbHbBIN Kad, u Ip. 1a00paTopHOE 000PYI0BAHHE.

3.2. UupopMmannoHHOe oOecnedeHne peajn3aui NporpaMmMbl

1. lna peanuzanuu nporpammbl OMOIMOTEUHBINH (QOHJ 00pa30BaTEIbHONW OpPraHM3alMM JOJKEH
UMETh T€4aTHble W/WIM  3JEKTPOHHBIE oOpa3oBaTesbHble U HWH(GOPMAIMOHHBIE  PECYpCHI,
PEKOMEH/I0BaHHbIE JJIsi UCIIOJIb30BaHMsSI B O0pa30BaTEIbHOM IpOIEcce, HE CTaplie S5 JIeT ¢ MOMEHTa
U3JJaHMUS.

Jlns  peanuzauu  OporpaMMbl  OMONMOTEeUHBIM  (oHI  00pazoBaTeNbHOM
OpraHu3alii UMEET TeUaTHbIe U AJIEKTPOHHBIE 0Opa3oBaTe/bHbIe U WH(DOPMAIIMOHHbBIC
PECypChbl, PCKOMCHAOBAHHBIC IJIsI HMCIIOJIL30BAaHHA B O6paSOBaTCHBHOM nponecce, HE

CTapHuiC ImATH JICT C MOMCHTA U3aHUA.

OcHoBHbIE MeYaTHbIE HU3JaHusdA
1. Xwumus. 10 xnace. Yray6néunsiii ypoenb: yueoHuk/ B.B. Epemun, H.E. Ky3pmenko, B.W. Tepenun,

A.A. lpo3nos, B.B. Jlyaun; nmox pea. B.B. Jlynuna. — M.: IIpocBemenue, 2022. — 446, [2] c.: ui.

2. Xumwus. 11 knacc. Yrinyonénnsiii yposens: yueOHuk/ B.B. Epemun, H.E. Ky3smenko, A.A. JIpo3nos,
B.B. Jlynun; nox pexa. B.B. Jlynuna. — M.: IIpocserienue, 2022. — 478, [2] c.: u.

3. AHndunorenosa, 1. B. Xumusi: yueOHHUK U IPAKTUKYM JIJISl CPEIHETO MPOPECCHOHATHHOTO
obpa3zoBanus / M. B. Aupunorenora, A. B. baokos, B. A. [TonikoB. — 2-¢ U3/1., HCTIP. U JIOT. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.1eromuxuna, H. A. O6mas xumus: yueOnuk mis CIIO / H. A. lleronuxuna, JI. B. MunaeBckas. —
Cankrt-Ilerepoypr: Jlans, 2021. — 164 c.
JlomoTHUTEIbHbIE HCTOYHHKH



1. Xwumusa. Yriuyonennsiit ypoBeHb. 10—11 kmaccor: paboduast mporpamma k simanu Y MK B.B.
Jlynuna: yuebHO-MeToauueckoe nocooue / B.B. Epemun,
A.A. [Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: llpoda, 2017. — 324, [1] c.

2. Meroanueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko,

B.U. Tepenuna, A. A. JIpoznosa u ap. «Xumusi. YriryOneHHslid yposenby. 10 kimacc / B. B.
Epemun, A.A. lpo3nos, U.B. Epemuna, B. 1. MaxoHnuHa,

0. 10. Cumonosa, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : un.

3. Meroaunueckoe nmocobue k yueouuky B. B. Epemuna, H. E. Ky3pmenko, A. A. JIpo3nosa u
ap. «Xumust. YrayoneHsnsiil yposerb». 11 knace / B. B. Epemun, A.A. po3nos, 1.B. Epemuna,
H.B. Bonkosa, H.B. ®upcrona, 2.10. Kepumon. — M.: lIpoda, 2018. — 423 c. : un.

4. Tycesa, E. B. Xumus s CI1O: yueOHo-MeToanueckoe nocodue / E. B. I'yceBa, M. P.
3uranmmaa, /1. V. KynukoBa. — Kazane: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4.
— Texkcr: anekTpoHHBIH // JIaHb : 2eKTpoHHO-OnOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/196096 (nata o6pamenus: 14.10.2022). — Pexxum poctyna: ans
ABTOPH3. MOJIb30BATEIICH.

5. UYepnukosa, H. FO. Xumus B toctynmHOM n3noxxeHnn: yuebnoe nmocodue st cro / H. 1O.
YepHukoBa. — 2-e usj., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-
9500-9. — TekcT: anekTpoHHbIH // JlaHb: 2MeKTPOHHO-0MOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/195532 (narta o6pamenus: 14.10.2022). — Pexum nocryna: amns
ABTOPH3. MOJIb30BATEIICH.

6. IlleBnurnsina, JI. B. Xumus: yuebnoe nocobue / JI. B. IlleBuurnpina, A. M. AnapueB. —
Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — TekcT: 31eKTpOHHBIH //
Jlannb: anekTpoHHO-0MOMMoTeunast cucrema. — URL: https://e.lanbook.com/book/118505 (aarta
obpamenust: 14.10.2022). — Pexum goctyna: AJist aBTOPU3. MOJIb30BaTENECH.

7. bmunos, JI. H. Xumus: yueonuk ais CITO / JI. H. bnunos, U. JI. Ileppunosa, T. B.
CoxonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 c. — ISBN 978-5-8114-
7904-7. — Tekct: anekTpoHHbI // JlaHb: 3MeKTpoHHO-0nOmoTeunas cucrema. — URL:
https://e.lanbook.com/book/167183 (mara obpamenus: 14.10.2022). — Pexxum noctyma: mjs
aBTOPH3. IIOJI30BATEIICH.

8. Taopmemnsn, O. C., JIsicoBa, I'. I'. Xumusi: KHUTA [T TPETIOaBaTells: yue0.-MeTo/. TOCo0He.
— M. Akagemus, 2012. - 332 c.

9. Yepnukosa H. 0., MemepsixoBa E. B. Pemmaem 3aaun mo XuMuu caMOCTOSITENTHHO: ydeOHOE
nocobue / H. 1O. Yepnuxoga, E. B. MemepsikoBa — Cankt-IletepOypr: Jlans, 2022. — 328 c.

10. Pe3nukoB B. A. CoopHuUK yrpa)KkHEHHM U 3a/1a4 110 OpraHUYecKOi XUMHUH: yueOHoe nocodue /
B.A. Pe3nukoB — Cankt-IlerepOypr: Jlanp, 2021. — 226 c.

11. Kanyctuna A. A., Xansuenko U. I'., Jlubanos B. B. O0mias u Heopranuueckass Xumusi.
[Tpaktukym / A. A. Kanyctuna, U. I'. Xanpuenko, B.B. JIu6ano — Canxrt-IlerepOypr: Jlans,
2020. — 152 c.
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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%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
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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%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

12. T'a6puensa O.C. Xumus: yueb. st crya. npod. yaeo. 3apenennii / O.C. 'abpuenss, N.T.
OctpoymoB. — M., 2016.- 256 c.

13. Ta6puensa O.C. Xumus 11t npodeccrii U CrennalibHOCTENH TEXHUYECKOTO MPO(UIIS:
YUeOHUK I CTY/. YUpexaeHuii cpen. mpod. oopazosanus / O.C. I'abpuens, U.I'. Octpoymos.
— 4-e uzn., crep. — M. : U3narensckuil ueHTp «Akanemus», 2017. — 272 c.

HNuTepHeT-pecypcnbl
1.hvsh.ru — XKypran «Xumus B IIKOJIEY.
2.https://postnauka.ru/themes/chemistry — nekmum 1o xummm Ha  caiite  [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hay4aHo-monynsipHbIi MPOEKT «DIEMEHTHI OONBIION HayKn» ((pU3uKa, XUMHsI, MAaTeMaTHKa, aCTPOHOMUS,
HayKM O JKM3HM, Hayku o 3emiie). HoBocTM Hayku, KHWIM, Hay4HO-IOIYJIIPHBIE CTaTbH, JIEKIHH,
OHIIUKJIOIICANHU.

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

Caiit HayuHo-nionyssspHoro xypHaina «llorenuuan». XKypnan uznaéres ¢ 2005 r., ¢ 2011 r. — paznen
«XUMUA».

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

CaiiT HayyHO-TIOIYJISIPHOTO JKypHajia « XUMHUA U >ku3Hby». JKypHan uznaércs ¢ 1965 r.

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

OTtkppiTasi »JIeKTpoHHAs OubOIMoTeka xumuueckoro moptana «Chemnet», comepkutr ydeOHbIE U

UH(POPMALMOHHBIE MaTEPUANBI ISl IIKOJFHUKOB M yuuTese. B Hell MOXKHO HalTH y4eOHUKHU MO oOIIei
U HEOPraHMYECKOW XUMHUH, OpPraHWYeCKOW XUMHUH, MYJbTHMEIMAMATEPHUAIbI, A TAKXE 3aJa4u
XUMHUYECKHUX OJIUMIIHNAJL C PELICHUSIMHU, 3a/1a4l BCTYIUTENIbHBIX K3aMEHOB ISl a0UTYPHEHTOB.

7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmannonnsle Marepuansl 00 onuMnuagax: MOCKOBCKOM — ropoackoil, Bcepoccuiickoil,

MenneneeBckoil, MexynapoaHoi. IlpuBeaeHsl 3a1a4l TEOPETUUECKUX M 3KCIIEPUMEHTAIBHBIX TYPOB,
OpOOHBIE pelIeHts, CIIUCKU U poTorpaduu nodeauTenei.

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

Cucrema IUCTaHIIMOHHOTO OOyuYeHUsI, HalpaBJIeHHas B MEPBYIO OYepelb Ha MOJATrOTOBKY K OJIMMIIMAgaM
BCEX YPOBHEW — OT WIKOJBHBIX A0 MexayHapoaHoi. CallT COAepKUT OrpOMHOE KOJMYECTBO 3ajad,

CTPYNIIUPOBAaHHBIX KaK IO TeMaM, TaK M MO oJuMmuaaaM. [lo BCeM OCHOBHBIM pazjeiiaM XUMHU
MPUBEJEH TEOPETUUECKUIA MaTeprall U pa300paHbl pEIICHUST TUTTOBBIX 3a/1a4.

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

[TopTan no HanotexnonorusiMm. OCHOBHAs 11€JIb — pa3BUTHE 00pa30BaHUs B 00JIACTH HAHOTEXHOJIOTHI U

MOArOTOBKA K HHTEPHET-OJIUMITHA/E 110 HAHOTEXHOJIOTHSIM.
10. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnipaBouHast HHpOpMAIUS 0 XUMHUUYECKUX dJIEMEHTAX U UX CBOMCTBAX (HA aHTJIMHCKOM SI3BIKE).
11. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckos3pIuHbIN CAUT O CBOMCTBAX XUMHUYECKHUX AJIEMEHTOB.
12. http://gotourl.ru/7180 (https://www.lektorium.tv)
HexomMmepuecknii caliT oHaliH-00pa30BaHusl, COAEPKUT MHOTO MHTEPECHBIX 00pa30BaTENIbHBIX KYPCOB

Y BUJICOJICKITMH [T IKOJIBHUKOB, CTY/ICHTOB U yunTeneil. ECTh HeCKOIIbKO KypCOB 10 XHUMHH.

13. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical Abstract Service — caMblil aBTOPUTETHBI B MUpPE XUMHUH HHPOPMAIIMOHHBIM HHTEPHET-
pecypc (CalT TIaTHBIN).
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14.

http://www.organic-chemistry.org/

[TopTai o opraHM4ecKOi XUMHUH HA aHITIMICKOM SI3BIKE.

15.

http://www.xumuk.ru

CaliT 0 XUMHHU: KJIACCUYCCKUE yqe6HHKH, CIIPAaBOYHHUKH, OISHOUKIIONCAWH, IMOUCK OPraHUYCCKUX U

HEOPraHWYECKUX PEaKLUN, COCTABICHUE YPABHEHUM PEaKIUil.

16.

http://orgchemlab.com/

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM
JANCHUITTINHBI
KoHTpons ¥ OIlEHKAa pe3ynbTaTOB OOyYEHHs OCYIIECTBISIETCS IpenojaBaTeleM B Ipolecce
NPOBENICHUS NPAKTUYECKUX 3aHATHA M Ja00paTOpHBIX padOT, TECTUPOBAHUS, a TAKXKE BBITOJIHEHHUS

00yJaronuMucs UHIANBUYJTbHBIX

3aJIaHHMH,

IIPOCKTOB,

HACCIIENOBAHUN.

Pesynbratel  00y4yeHUs

OTIPEeNeNIAIOT, YTO OOydarommecsi AODKHBI 3HATh, NMOHMMATh M JIEMOHCTPUPOBATH IO 3aBEPIICHUH
U3y4YCHUS TUCIUTUTAHBIL.
Hnst  dopMupoBaHUs, KOHTPOJS ¥ OLEHKH pPE3YIbTaTOB OCBOCHUS Y4YEOHOW JUCIMIUIMHBI
UCTIONIB3YeTCS CHCTEMa OIICHOYHBIX MEPONPHUITHH, NpPEACTaBISAIomAas COO0OH KOMIUIEKC Y4eOHBIX
MEPONPUITHIA, COTJIACOBAHHBIX C pe3ysbTaTaMu 00ydYeHUs U copMyaupoBaHHbIX ¢ yuerom ®T'OC COO

(mpeaMeTHbIE pe3

yibTathl 0 auctumimae) u ®I'OC CIIO.

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00yueHus Tuner oue}mqnj, X
MeponpusTuii
| OcHoOBHOE co/lep:KaHue
! Pa3neua 1. OcHoBbI Popmy:poBaTh
0a3oBble MOHATHUSA U
CTPOEHUS BellecTBa
3aKOHBI XUMHHU
1.1 | OK 01 CrpoeHue aToMOB Cocrasnsars xumuueckue |1. Tect «CTpoeHne aToMoB
XUMHUYECKHUX DJIEMEHTOB |(DOPMYIIbI COSAMHEHU B |XUMHUYECKUX FJIEMEHTOB U
Y TIPUPOJIa XUMHUYECKOW |COOTBETCTBUU CO MIPUPOJIa XUMUIECKOH CBSZH.
CBSI3H CTETNEHBIO OKHCIICHUS 2. 3ajaym Ha COCTaBIICHUE
XUMHUYECKHX JJIEMEHTOB, |XHUMHUYECKUX (POPMYIT
MCXOJIS U3 BAJICHTHOCTU U |IBYXaTOMHBIX COSIMHEHHIA
AIIEKTPOOTPHULIATEIBHOCTH |(OKCHUIOB, CYIb(UIOB, THAPUIIOB
U T.IL.).
3. 3ajgaHus HA UCTIOJIb30BaHUE
XUMHYECKON CUMBOIIUKU U
Ha3BAHUU COEIUHEHMI IO
HOMEHKJIAType MEXIYHAPOIHOTO
COI03a TEOPETUYECKOUN 1
MPUKIATHON XUMUU U
TPUBUAITBHBIX HA3BAHHUH IS
COCTaBIIEHUS] XUMHUYECKUX
dhopMys TByXaTOMHBIX
coeMHeHUH (OKCUIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U
JIPYTHX HEOPTaHUUYECKUX
COCTMHEHUH OT/JIEIHHBIX KJIACCOB
1.2 | OK 01 |I[lepmomudeckuii 3aK0oH 1| XapaKTepru30BaTh 1. Tect «Meramueckue /
OK 02 tabauma J[.1. XHUMHUYECKHE AJIEMEHTHI B |[HEMeTaUIMUYeCKUE CBOMCTBA,
Menneneena COOTBETCTBHUU C UX AIEKTPOOTPHUIATEIIHHOCTD U
MOJIOKEHUEM B CPOJICTBO K 3JIEKTPOHY
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OK/IIK

Monyas/Paznen/Tema

Pe3ysabTar 00yyeHus

THNBI OLIEHOYHBIX
MeponpUATHI

MePUOIUYECKON CHCTEME
XUMHYECKHUX DJIEMEHTOB
J.1. MenneneeBa

XUMHUYECKHX AJIEMEHTOB B
COOTBETCTBHUE C X 3JICKTPOHHBIM
CTPOEHUEM M TIOJIOKEHHEM B
IIEPUOIUYECKON CUCTEME
XHUMHUYECKHX djieMeHToB JI.1.
Menneneeay.

2. [IpakTryeckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3U MEXK]Y
CTPOEHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOTNYECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHX AJIEMEHTOB M UX
COEJIMHEHUH B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHUCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETUUYECKHUE 3a1aHUs HA
XapaKTEePHU3aALUI0 XUMHUECKUX
aNeMEHTOB: «MeTtandyeckue /
HeMeTaJJIMYeCKHe CBOMCTBA,
AJIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUUYECKHX AJIEMEHTOB B
COOTBETCTBHUE C UX 3JICKTPOHHBIM
CTPOECHUEM U TOJOKEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKUX AJIEMEHTOB

JI.1. MenneneeBa»

Pa3zgea 2. Xummnueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHMHUYECKHMX peakumni

KonTpoJsbnas paGora
«CTpoeHue BemecTsa u
XMMHYECKHE peaKnnmn

2.1

OK 01
OK 04

THUIBI XUMHYECKUX
peakuuii

CocCTaBIsTh peakinu
COCIMHEHUS, Pa3JIoKEHUs,
oOMeHa, 3aMeIlCHHS,
OKHCIIUTEILHO-
BOCCTAHOBUTEILHEIE
peakinun

1. 3agaun Ha cocTaBlIEHUE
YpaBHEHUU PEAKIUN:

— COEMHEHMSI, 3aMellIeHuS,
pasnoxeHusi, 0OMeHa;

— OKHUCIIUTEIHHO-
BOCCTAHOBHUTEIIBHBIX PEAKITHUH C
UCIIOJIb30BaHHUEM METOJIa
AJIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT MaccChl
BEIIECTBA WK 00BEMA

ra30B 110 U3BECTHOMY KOJIUYECTBY
BElIEeCTBa, Macce Wik 00bEMY
OJIHOTO M3 yYaCTBYIOIIUX B
PEaKIuU BEIIECTB; PACUETHI
Macchl (00bEMa, KOJIMIeCcTBa
BEIIIECTBA) MIPOIYKTOB PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
pUMECH




OK/IIK

Monyas/Paznen/Tema

Pe3ysabTar 00yyeHus

THNBI OLIEHOYHBIX
MeponpUATHI

2.2

DIIEKTPOIMTHYECKAS
JYCCOLIMAIINS U HUOHHBINA
oOmeH

CocTaBnsTh ypaBHEHUS
XUMHUYECKUX PEaKIUU
HMOHHOT'O OOMEHa C
y4acTUEM
HEOPraHMYECKUX BEIIECTB

1. 3amaHus Ha coCTaBJIcHUE
MOJICKYJISIPHBIX U HOHHBIX
PEeaKIHi C y9acTHEeM KHUCJIOT,
OCHOBAHMI U COJICH,
YCTaHOBJICHUE U3MECHCHHUS
KHUCJIOTHOCTH CPEJIbI

2. JJaboparopnast padota "Tumsl
XUMHUYECKUX peakiui”

Pazpnen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HccaenoBarb cTpoeHue U
CBONCTBa
HEOpraHM4ecKUX
BeLIECTB

KonTpoJsbnas padora
«CBOMCTBa HEOPraHUYECKUX
BeLeCTB)

3.1

OK 01

Knaccudpukanus,
HOMEHKJIaTypa
CTpOEHUE
HEOPraHUYecKuX
BEIIECTB

Knaccugpumnmponartpb
HEOpPraHUYECKHe
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «HomeHnkatypa u
Ha3BaHME HEOPTAaHUUECKUX
BELIECTB UCXO/IS U3 UX
XUMHUYECKON (HOpMYIIbI TN
COCTaBJICHUE XUMHUYECKOU
bopMyIIbl UCXO/I U3 HAa3BAHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIM TPUBHAIBHOMN
HOMEHKJIATYpe».

2. 3ajauu Ha pacyeT MacCOBOM
JI0JIU (MacChl) XUMHUYECKOTO
aIeMeHTa (COSMHEHNS) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3aaHus 1Mo
KJIacCU(UKallMU, HOMEHKJIaType 1
XUMHUYECKUM (hopMyriam
HEOpPraHMYECKUX BEIIECTB
pa3IMYHBIX KIIACCOB.

4. TlpakTH4ecKue 3aJlanus Ha
OIpEEIIEHNE XUMUYECKOU
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJa XUMHYECKOU
CBS3M U TUIIA KPUCTAJUIMYECKOU
pELIEeTKH

3.2

OK 01
OK 02

DU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEIIECTB

YcranaBiauBaTh
3aBHCHUMOCTh (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPTraHWYECKUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIa
KPUCTAJUTMYECKOU
peIIeTKr

1. Tect «OcobeHHocTH
XUMHUYECKHX CBOWCTB OKCHJIOB,
KHCIIOT, OCHOBaHUH, aM(POTEPHBIX
TUAPOKCHJIOB U COJIEW.

2. 3agaHusi Ha COCTABJICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH
C y4acCTUEM IMPOCTHIX U CIIOKHBIX
HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB METAJNIOB, HEMETAJJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUM U aM(POTEPHBIX
TUAPOKCHJIOB, HEOPTAHUYECKUX




OK/IIK

Monyas/Paznen/Tema

Pe3ysabTar 00yyeHus

THNBI OLIEHOYHBIX
MeponpUATHI

coJiel, XapaKTepU3yIOLUX UX
CBOICTBA U CIIOCOOBI OJYyUEHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIC
TEOPETUYECKHE 3a/1aHUs Ha
CBOIICTBA U MOJIy4YEHUE
HEOpPraHUUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPraHHYECKUX
BEIIECTB

Uccnenosatn
KaueCTBEHHBIC PEAKIIUH
HEOPTraHWYECKUX BEIECTB

1. IIpakTHKO-OpUEHTUPOBAHHBIC
3aJlaHUs IO COCTABIICHUIO
XUMUYECKUX PEAKLUHI C yJaCTUEM
HEOPraHUYECKUX BEIIECTB,
UCIIOJIB3YEMBIX ISl KX
UIeHTU(UKAITUY.
2.JlaGoparopnas padoTa:
“Unentudukanus
HEOPTraHUYECKHUX BEIIEeCTB”

Pa3neua 4. Ctpoenue u
CBOliCTBa
OpPraHu4ecKux
BellecTB

HccnenoBarb cTpoeHue U
CBOICTBAa OPraHUYeCKHX
BelllecTB

KonTtpoJsbnas padora
«CTpoeHue U CBOMCTBA
OPraHHYeCcKHX BellecTB)

4.1

OK 01

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIICCTB

Knaccudumnuposats
OpraHMYECKUE BEIIECTBA B
COOTBETCTBUU C UX
CTpPOEHUEM

1. 3amanus Ha coCTaBIICHHE
Ha3BaHUN OPraHUYECKHUX
COEJIMHEHUH 10 TPUBHUAIIBHON WJITH
MEKTYHapOAHOMN
CHUCTEMAaTUYECKOM HOMEHKJIATYypE.
2. 3amaHus Ha COCTaBJICHHUE
MTOJTHBIX M COKPAIIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpTraHWYECKHUX BEIIECTB
OTJEIIbHBIX KIIACCOB.

3. 3ajaun Ha onpezeneHue
npocreiiel GopMyIbl
OpPTraHUYECKON MOJIEKYJIbI, HCXOS
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCIMHEHU I

YcranasanBaTh
3aBHCUMOCTH (PU3UKO-
XUMHUYECKHX CBOMCTB
OPraHUYECKUX BELIECTB OT
CTPOEHUS MOJIEKYJI

1. 3agaHus Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C YYaCTHUEM OPraHUYECKUX
BEILIECTB HA OCHOBAHUU UX
COCTaBa M CTPOCHMUS.

2. 3agaHusi Ha COCTABJICHUE
YpaBHEHUN XUMHYECKUX PEAKIUH,
WJUTIOCTPUPYIOLIUX XUMHUECKHE
CBOICTBA C Y4ETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PeaKUui 1
TEHETUYECKOM CBSI3U
OpPraHWYECKHUX BEILECTB Pa3HbIX
KJIACCOB.

3. PacueTHsble 3agaun no
YpaBHEHUSAM PEAKINI C yJacTHEM
OpraHUYECKHUX BEILIECTB.




THNBI OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabrar 00y4eHust .
MeponpusTHIA
4. Jlaboparopnas pabota
“IIpeBparieHusi OpraHUuYECKUX
BEILECTB [IpX HarpeBaHuu"
4.3 | OK01 |Wnentudukamus Hccnenosathb 1.IIpaKkTuKO-OpUEHTHPOBAHHbBIE
OK 02 |opraHn4yeckux BEIECTB, [KAUECTBEHHbIC PEaKIIMU  |3a/laHus IO COCTABIICHUIO
OK 04 |ux 3HaueHue U OpraHUYEeCKUX XUMUYECKUX PEAKLUHI C yJaCTUEM
IIPUMEHEHNE B OBITOBON |COCTUHEHUI OTACNBHBIX |[OPTraHUYECKUX BEIECTB, B T.4.
U IPOU3BOJICTBEHHOMN KJIACCOB UCIIOJIB3YEMBIX ISl KX
NeSITeIbHOCTH YeJIOBEKa uACHTU(PUKAIIMY B OBITY U
IPOMBIIIJIEHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduraris OpraHnIecKux
COEIMHEHU I OTAENbHBIX KJIaccoB”
5 Paznean 5. XapakTepu3oBaTh
Kuneruueckue u BJIMSIHUE PA3JTHYHBIX
TepMoAMHAMHUYecKHe |(PaKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEKAHUS XHMHYECKHX peakuuii
XHMHYECKHX pPeakuuid
5 | OKO1 CkopocTh XMMHUYECKUX |XapakTepru30BaTh [IpakTHKO-OpHEHTHUPOBaHHBIE
OK 02 |peakumii. XuMHUYECKOE |BIMSHHME KOHLUEHTPALMU |TEOPETUUYECKHE 3a/1aHUs Ha
paBHOBECHE pearupyromux BemecTB U |aHaIu3 (PaKTOpPOB, BIUSIONIUX Ha
TEMIEPATYpPbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUYECKOM
XUMHUYECKUX PeaKui peakuuu. [IpakTuko-
XapakTepu3oBarb OpUEHTUPOBAHHBIE 3aJIJaHUS HA
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHuuna Jle-
KOHIeHTpaluu BemecTs, |lllaTenbe ans HaxoxAeHUS
peaKkLMK Cpeasl U HaIpaBJI€HUsl CMEUIECHUS
TEMIIEpaTypbl Ha PaBHOBECHSI XUMUYECKON PEaKINU
CMEIIIeHNEe XUMHUYECKOTO | aHaiu3 ()aKTOPOB, BIHUSIOIMIUX
paBHOBECHSI Ha CMEILEHUE XUMUYECKOTO
paBHOBeECHUS
6 HccnenoBarb HCTHHHBIE
Paznen 6. PacTtBopsl PacTBOPBHI C 32JaHHBIMH
XapaKTepuCTUKAMH
6.1 | OKO01 [TonsiTue o pactBopax  |Paznuyarh UCTUHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE
OK 02 pacTBOpLI pacTBOpOB.

2. IIpakTMKO-OpUEHTUPOBAHHBIE
pacyeTHbIC 3a1aHKs Ha
JIMCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBON U
IIPOU3BOJCTBEHHOM AEATEIBHOCTH
4eJIoBeKa




THNBI OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabrar 00y4eHust .
MeponpusTHIA
6.2 | OKO01 |HccnenoBanue cBoiictB |McciaenoBarh Gpusuko- JlaGopaTtopHnast pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “ITpuroroBieHue pacTBOPOB”
HCTUHHBIX paCTBOPOB
Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlep:KaHue (Colep:KaHue MPUKJIATHOTO MOTYJIA)
7 Pa3zpen 7. OuenuBaTh nocJjeacTBus |3amura Keiica (¢ yaeTom
Xumus B ObITY U OBITOBON U Oyayuei npogeccuoHAIbHOU
NPOU3BOJACTBEHHOM MPOU3BOJACTBEHHOMI JeATeJIbHOCTH)
AesiTeJIbHOCTH AeSiTeIbHOCTH Ye10BeKa
YyeJI0BeKa ¢ MO3MIIUIA
IKOJIOTHYECKOM
0e301macHOCTH

OK 01
OK 02
OK 04
OK 07
IIK
24.,
3.3.

Xumus B ObITY U
IPOHU3BOACTBEHHOM
JEATEIbHOCTH YeI0BeKa

O1eHuBaTh MOCIEIACTBUSA
OBITOBOM U
MPOU3BOACTBEHHOMN
NIeITEIILHOCTH YeJIOBEKA C
MMO3UITUH DKOJIOTHYECKOHN
0e30macHOCTH

Keiic (¢ yuerom Oynymiei
po¢eCCHOHAIBHON
JIESITEIIbHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. IloTemnenue KInMara u
BBICBOOOIKICHHE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.

2. bynymue matepuansl s aBUa-
, MaIlIMHO- ¥ TPUOOPOCTPOCHHS.
3. HoBwle maTepuansl ajist
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PaCTUTENBHBIX TTPENapaToB






