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1. OBILIASI XAPAKTEPUCTHKA PABOYEI IPOTPAMMBI YYEBHOI
T CIHATLITAHBI

BJ1.09 XUMMS

1.1. MecTo y4e0HOI JMCHUILVIMHBI B CTPYKType NPOrpaMMbl IOATOTOBKH CIENHAIMCTOB
cpeaHero 3BeHa: OOmieoOpa3oBarenbHas JUCHUIUIMHA «XHMUS» M3y4yaeTcs Ha 0a30BOM ypOBHE B
o0mieoOpa3oBaTebHOM  LMKIE  y4eOHOro  IUlaHa M SIBJIAETCS  O0s3aTeNbHOM  YacThlO
o0mieoOpa3oBarenbHOro Lukiaa obpazosarenbHOil mporpammbl CIIO B cootBerctBuu ¢ ®I'OC mo
cnenuanbHocTy 43.02.16 —Typu3m u rocTenpuruMCTBO.

1.2. Ileau U IUIAaHUPYeMble pe3yJbTaThl 0CBOCHHUS IUCHUTLIHHBI

1.2.1. Heau u 331294 JUCHUANIMHBI

Henr aucummiaunabl: @DopMupoBaHHME Yy CTYACHTOB INPEACTABICHHS O XUMHUYECKON
COCTaBIAIIOIIEH €CTECTBEHHO-HAy4YHOM KapTHHBI MHMpa KaK OCHOBBI IIPUHATHSA pEIICHUH B
JKU3HEHHBIX U IPOU3BOJICTBEHHBIX CUTYalUsAX, OTBETCTBEHHOIO ITOBE/ICHUS B IIPUPOIHOM Cpeae.

3agauu AMCUMIIMHBL:

1) cchopmupoBaTh NMOHMMaHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX IPOIIECCOB M
ABJICHUN B OKpYyXarolled cpene, UENOCTHOW HAyyHOM KapTUHBI MHpa, B3aUMOCBSI3M U
B3aMMO33aBHUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTaBJIATH (OPMYJbl HEOPraHMYECKHX M OPraHMYEeCKUX BEIIECTB,
YpaBHEHHUS XHMHUYECKHUX pEeaKklUuid, OOBICHATb HX CMBIC], HHTEPIPETUPOBATH PE3YJIbTaThl
XUMHUYECKHX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM TIPOBEICHUS INPOCTEHINIMX XHMHYECKHX OSKCIIEPUMEHTAIBHBIX
UCCIIeIOBAaHUN ¢ COOJIOACHNEM IpaBuil 0€30IacHOT0 OOpalleHusl ¢ BELIECTBaMU U J1a00paTOPHBIM
000py10BaHUEM;

4) pa3BHTh yMEHHs WCIIOIb30BaTh MH(OPMAIMIO XMMHUYECKOTO XapakTepa U3 Pa3IUuHBIX
HCTOYHUKOB;

5) chopmupoBaTh YMEHHsI IIPOTHO3UPOBATH MOCIIEJCTBUSI CBOCH JIESATEIBHOCTH U XUMUYECKUX
NPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IPOIIECCOB;

6) chopmupoBaTh MOHMMAHUE 3HAYMMOCTH JIOCTIDKCHHH XHMHUYECKOH HAyKH W TEXHOJIOTHIA
JUISL pa3BUTHS COLIMATILHOM 1 IPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOEHUSI 00111e00pa3oBaTeIbLHOM
aucUILIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Kon
IIK, OK

YMmenusn

3Hanug

OK 01.
Br16upaTh criocoOsbr
perieHus 3a1a4

pacmo3HaBaTh  3amady  W/WIM
npobiieMy B mpodecCHOHATHLHOM
W/WIIM  COIMATIbHOM  KOHTEKCTE;

aKTyaJbHBIN TPodecCHOHANBHBIH
U COLMAIbHBIA KOHTEKCT, B
KOTOPOM NPUXOJUTCS paboTaTh U

npodeccuoHaNbHOM aHANMM3UPOBATh  3aJadyy W/WIM | )KUTh; OCHOBHBIE  HCTOYHUKHU
JeSITEIbBHOCTH npobieMmy W BBIACHATH €€ | uHGOpMAMU M PECypchl Ui
MPUMEHUTEIBHO K COCTAaBHBIE 4YaCTH;, OMPEIENATh | pelleHUs 3aJad W TmpobdieM B
Pa3IUYHbIM ATarbl pelieHus 3a1auu; | Ipo(ecCHOHATBHOM /I COIHA-
KOHTEKCTaM BBISBJIATh U 3(PPEKTUBHO HCKATH | TbHOM KOHTEKCTE; aITOPUTMBI
UHPOpPMaINI0, HEOOXOAMMYIO JUIS | BBIIOJTHEHUS paboT B mpodeccro-
peueHus 3a7a4u W/WIH | HATBHOM W CMEXHBIX 00JacTsX;
mpoOJIeMBI;  COCTaBIATh  IUIAH | METOABI paboTel B mpodeccro-
NENCTBUS; ONpPENeNsITh HEOOXOU- | HATBHOM W CMEXHBIX cdepax;
MBIE PECYpChI; BJIAJIETh aKTyallb- | CTPYKTYpy IUIaHa MAJis pelIeHUs
HBIMHU MeToAaMu paboThl | 3a1ay; HOPSJIOK OLICHKH
B MPO(hEeCCHOHAIBHONW M CMEXHBIX | Pe3yJIbTaTOB  pPELICHUs  3a1ad
cdepax; pealn30BBIBATh COCTaB- | MpodeccuoHaNIbHON
JICHHBIH IJIaH; OLIEHUBATh PE3YJib- | 1E€ATEIbHOCTH
TaT W IMOCJIEACTBUS CBOMX JIEHUCT-
BUH (CaMOCTOSITENIBHO WIH C
MIOMOII[bIO0 HACTABHHKA)
OK 02. OTIpeNeNiaTh 3a7addl JUIsl MOWCKA | HOMEHKJIATypa HH()OPMAIIMOHHBIX
Ocy1ecTBIATh MOUCK, | HHGOpPMAIUY; ONpENENATh | HCTOYHUKOB  NPHUMEHSEMBIX B
aHaJIN3 U HE00X0UMbIE WCTOYHUKH | TPOPECCUOHATHLHOMN
MHTEPIPETALHIO uHbOopMaIuy; IJIAaHUPOBATh | ACSTEIbHOCTH; MIPUEMBI
uHpOpMaIuHy, nporecc MIOWCKA; | CTPYKTYPHUPOBaHUS WH(POPMAIINH;
HEOOXOTUMOM ISt CTPYKTYypUpOBaTh  Moiy4aemyto | (opmar odopmieHus
BBITIOJIHEHMSI 3a/1a4 UHPOPMALIHUIO; BBIICIIATh | PE3YJILTATOB MoMCKa
npodeccuoHanbHOM Haubosee 3HAUYMMOE B TMepedHe | nHpopManuu
JeSITEIIbBHOCTH UHpOpMaLny; OLICHUBATh
MIPaKTUYECKYIO 3HAYMMOCTb
pe3yJIbTaTOB TOUCKA; OPOPMIIATH
pe3yJabTaThl IOUCKA
OK 03 OTIpeNIeNsITh aKTYaJIBHOCTD | COJIEpKAHHE aKTyaJIbHOMH
[TnanupoBatsb HOPMaTUBHO-IIPaBOBOM HOPMaTUBHO-IIPaBOBOU
U peajn30BbIBaThH JIOKYMEHTaluu B | IOKyMEHTallUU; COBpEMEHHas
coOCTBEHHOE npodeccuoHanbHOMI Hay4Has
npodeccuoHaIbHOe JIeSITEIIbHOCTH; IPUMEHSTH | U npodeccruoHaIbHAS
U JINYHOCTHOE COBPEMEHHYIO Hay4YHYIO | TEPMUHOJIOTHS; BO3MOJKHBIE
pa3Burue, npo¢eCCHOHAIBHYIO TEPMUHOIIOTHIO; | TpaeKTOPUH IMPOPEeCCHOHATBHOTO
IPEANPUHUMATENBCKY 0 | OIPEACIATE M BBICTPAUBATE | pa3BUTHUSA
JNESITEIbHOCTD TPACKTOPHH MPOPECCHOHATBHOTO | caM000pa3oBaHMs;  OCHOBBI
B IIpo(hecCHOHANBHOM pasBUTHS U CaMOOOPA30BAHWS; | peANPUHIMATEIBCKOIN
cdepe, HCIOTB30BaATh BBIABJIATD AOCTOMHCTBA " | nesaTenbHOCTH, OCHOBBI
3HAHUA 110 (PUHAHCOBOH | HEAOCTATKM KOMMEPYECKOH MACH; | (huHAHCOBOI TPaMOTHOCTHY,;
IPaMOTHOCTH B [PE3CHTOBATE  HUACH  OTKPLITUA | mpapuna  pa3paboTku  OusHec-
COOCTBEHHOTO nena B

PAa3JIMYHbIX )KU3HCHHBIX

IJIAHOB; IIOPAAOK BBICTPAMBAHUA




CUTYAIHSIX. npohecCHOHATBLHOM MPE3CHTAIINN; KpPEAUTHBIC

JIeATeTLHOCTH; opopMIIsATh | 0aHKOBCKHE MPOTYKTHI

Ou3Hec-1IaH; paccuuTHIBATH

pa3Mepsl BBITUIAT MO MPOLEHTHBIM

CTaBKam KPEIUTOBAHUS;

ONpeNeNsiTh ~ WHBECTUIIMOHHYIO

MIPUBJICKATEITILHOCTD

KOMMEpYECKHX HJIeH B paMKax

npoecCHOHABLHOM

NeSITeITbHOCTH; NIPE3CHTOBATh

Ou3HecC-1eIo; OTIpeneNsTh

MCTOYHUKH (DMHAHCUPOBAHUS
OK 07. coOII01aTh HOpMBI | IIpaBuiIa 9KOJIOTMUYECKOI
ConelicTBOBATH SKOJIOTHYECKOHU 0e3omacHOCTH; | OE€30MaCHOCTH TP BEJACHHUH
COXPaHEHHIO OTIpeNeNsTh HamnpaBleHus | TPodhecCHOHATBEHOM
OKpY’KalolIeH Cpesl, pecypcocOepekeHruss B paMKax | IesiTeIbHOCTH, OCHOBHBIC
pecypcocOepexenuto, | npodeccuoHaIbHON pecypcel, 3aJeHCTBOBAaHHBIE B
b pexTHBHO JIEATEITLHOCTH TI0 CIICIMAIBHOCTH | PO eCCHOHATBEHOM
JEHCTBOBATH B JESITEIIbHOCTH; TTyTH 00eCTICUCHUS
Ype3BhIYaiHBIX pecypcocOepexeHus
CUTYaIIUsX.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUIIJIUHBI

«XHUMMUS»

2.1. O0beM TUCHUIIMHBI U BHAbI Y4e0HOH padoThl

Buj yueOHoit padoThl

O0beM B yacax

O0bem o0pa3oBaTe/IbHOI MPOrpaMMbl JUCHUTINHBI 78
B T.4.

OcHOBHOe coJiep:KaHue 78
BT. 4.:

TEOpeTHYecKoe 00yUeHne 38
MPAKTUYECKHUE 3aHSITUS 40
IIpogeccnona/IbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COIepPKAHNE 5
NPHUKJIATHOTO MOIYJIs1)

BT. 4.:

TEopeTHYecKoe 00ydeHne 2
IIPaKTUYECKUE 3aHATUS 4
IIpome:xxyTouHast arrecranusi B Gopme 1uppepeHHPOBAHHOIO 9

3adyeTa




2.2. TemaTu4veckuii mjiaH u coaep:xanue qucuumanabl b/1.09 Xumus

HaumeHoBanue Conep:xanmne y4e0HOro MaTepuasa (0CHOBHOE U MPOo(ecCHOHATLHO-0PHEHTHPOBAHHOE), O61en 19COB dopmupyemble
pa3ieioB U TeM Ja6opaTopHbie M MPAKTHYECKHE 3aAHATHS, MPUKJIATHON MOTY.JIb KOMIEeTeHIHI
1 2 3 4
OcHoBHOEe coaepKaHue 78
Pa3nen 1. OcHOBBI CTPpOEHHUS BellleCTBA 8
Tema 1.1. OcHoBHoOe coepxxanue 4 OK 01
Crpoenue atomoB | TeopeTuueckoe odyueHue 2
XUMHIICCKUX CoBpeMeHHass Mojenb CTpoeHuss atoma. CHMBOJIMYECKHH S3bIK XUMHH. XHMHUYCCKUIl HIIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KOH(purypanus atoma. Kimaccudukanms XUMHYECKHX JJIEMEHTOB (S-, P-, d-3jeMeHTHI).
fipupona BaneHnTHple ~ NMEKTPOHBI.  BaleHTHOCTh.  DNIEKTPOHHAs  MPUPOJa  XMMHYECKOH  CBSI3H. 2
XUMAHCCKON DJIEKTPOOTPHUIIATEIBHOCTh. BHUIBI XHMHYECKONW CBsS3W (KOBAJCHTHAS, HWOHHAS, MeETaTMIECKast,
CBA3N BOJIOPOJIHAs) ¥ CIIOCOOBI €€ 00pa30BaHuUs]
IIpakTHyeckune 3aHATHS 2
Pelienre 3aJaHuii Ha HCMOJB30BAaHUE XUMHUYECKOW CHMBOJIMKM M Ha3BaHUM COEJAMHEHUI 110
HOMEHKJIATYPE MEKIYHAPOJHOIO COK03a TEOPETHYECKOM M MPUKIAJHOW XHMHH M TPUBHAIBHBIX
Ha3BaHWM JUIA COCTABIICHUS XUMHUYECKUX (DOPMYJI JBYXaTOMHBIX COEIMHEHHUH (OKCHIOB, CYIb()HUIOB,
TUJIPUJIOB | T.II.) U JPYTUX HEOPTaHUYECKUX COEIANHEHUI OTIEIBHBIX KIIACCOB. 2
[TpakTHyecKHe 3a7aHKsl HA YCTAHOBJIEHHE CBS3HM MEKIY CTPOCHUEM aTOMOB XMMHYECKHUX DJIEMEHTOB U
MIEPUOINYECKAM M3MEHEHHEM CBOMCTB XUMHUYECKUX DIIEMEHTOB M WX COECIMHEHUM B COOTBETCTBHUH C
nosoxeHueM IeprouIecKoil CHCTEMBI.
Tema 1.2. OcHoBHoOe coep:kaHue 4 OK 01
Ilepuognueckuii | TeopeTH4eckoe odyueHue 2 OK 02
3aKOH H TaOmuIa IMepuoauyeckas cucTeMa XUMHYECKHX di1eMenToB JI.1. Menneneesa. @u3nUeCKHil CMBICIT
JA.1. Menneneesa ITepuoauueckoro 3akona J[.M. Meneneesa. 3aKOHOMEPHOCTU H3MEHEHHS CBOUCTB XMMHYECKHX
3JIEMEHTOB, 00pa3yeMbIX UMH MIPOCTHIX U CIIOXKHBIX BEIIECTB B COOTBETCTBUH C TIOJIOKEHUEM 5
XHMHYECKOTO d5ieMeHTa B [leproaudeckoii cucreme. MUPOBO33pEHUECKOE M HAYYHOE 3HAYCHHE
[Tepuoanueckoro 3akona [[.1. Menneneena. [Iporaosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX 3TIEMEHTOB.
IIpakTHyeckune 3aHATHSA 2




Peuienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3ALUI0 XUMUIECKUX
a5IeMeHTOB «MeTaundyeckre / HeMeTaTHUECKUE CBOMCTBA, 3JIEKTPOOTPHUIIATEIEHOCTH XUMHUECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJ0KEHUEM B IEPUOJIUYECKON CUCTEME
xumudeckux dyemenToB [[.M. MenneneeBay

Pasznen 2. Xumuveckune peakiun

10

Tema 2.1. Tumesl
XUMHUNYCCKUX
peaxkuui

OcHoBHOe conep:kanne

TeopeTnueckoe o0y4eHue

Knaccudukanus u TUIIBI XUMUYECKUX Peakuil ¢ ydyacTheM Heopranudeckux BeiecTB. CocTraBiieHue
YpaBHEHUU PEaKINi COSAMHEHNUS, PA3JIOKCHHUS, 3aMEIIIeHIs, 0OMEHa, B T.4. peaKIUii TOPSHUSI,
OKHCJICHUSI-BOCCTAHOBJICHUSI.

YpaBHEHHs OKUCIICHHI-BOCCTaHOBIICHHsI. CTeneHb oOKucaeHus. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBieHue U ypaBHUBaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMII METO0M 3JIEKTPOHHOTO
6ananca. OKUCINUTETbHO-BOCCTAHOBUTENIbHBIE PEAKLIMU B IPUPO/IE, MPOU3BOICTBEHHBIX Mpoleccax u
KU3HEJESATEIbHOCTH OpPraHU3MOB

IIpakTHyeckne 3aHATHA

Py6exnbiii kKoHTpoJab Nel

KonnuecTBeHHbIE OTHOWIEHN B XUMHUHA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHU U PacyeThl 1O
YPAaBHEHUsIM XHMMUYECKUX peakuuid. Mosb Kak equHulla KOJMWYeCTBa BellecrBa. MoisipHas macca.
3aKOHBI COXpaHEHUs Macchl M dHepruu. 3akoH ABoraapo. MousspHblii 00beM ra3oB. OTHOCHUTEIbHAS
IUIOTHOCTb Ta30B. PacyeTsl Mo ypaBHEHUSAM XMMUYECKUX PEAaKLU C MCIOJIb30BaHHEM Macchl, 00beMa
(HOpMaJIbHBIE YCJIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DneKkTpoNuTHIecKa
sl MUCCOIHALIAS U
HOHHBII 00MeH

OcHoBHOe conep:kaHne

Teopernueckoe o0y4eHue

Teopus anekTponuTUdecKkod nucconranny. MoHbl. DIEeKTpOIUTHI, HEAIEKTPOIUTHL. Peakiuun MOHHOToO
obmena. CocTaBlieHHE peakiiii MOHHOTO OOMEHa IMyTeM COCTABJICHUS WX TONHBIX M COKPAIICHHBIX
VOHHBIX ypaBHEHHH. KNCIOTHO-OCHOBHBIE peaklMU. 3aJaHUs HA COCTABJIIEHUE HOHHBIX PEAKIUI

Tunsl xumMuueckux peakuuid. Mcenegosanue TUIOB (IO cOCTaBy U KOJIMYECTBY UCXOJHBIX U
00pa3yIoLIMXCs BELECTB) U MPU3HAKOB XMMHUYECKHUX peakuuil. [IpoBeaeHune peakiuii HoHHOro oOMeHa,
OIpesiesIEHUE CPebl BOAHBIX PACTBOPOB. 3a/laHusl HA COCTABJICHHE HOHHBIX peaklui

KonTpoabnas
pabora 1

CTpOCHI/Ie BCHICCTBA U XUMHWYCCKUC pCAKIIUU

OK 01
OK 04

Paznen 3.

CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelECTB

16




Tema 3.1. OcHoBHoOe coepxxanue OK 01
Knaccupukanusi, | Teopernueckoe o0y4yeHue OK 02
HOMCHKIATYPA M |TTnenvier HeopraHndeckoi xumun. Knaccuduxarms HeopraHndeckux BeiecTs. IIpocThie 1 CIIOKHBIC
CTPOCHHC BemiecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIECTB (OKCHIBI, THAPOKCHIBI, KUCIOTHI, COJIK). B3auMocBs3b
HCOPraHMYICCKUX  |geopraHMYECKUX BEIIECTB. ATperaTHbie COCTOsIHUS BenlecTBa. Kpucrammueckue n amopdHbIe
BCHICCTB BellecTBa. TUIBI KPUCTAIIIMYECKUX PEIIETOK (ATOMHAsI, MOJIEKYJISIpHAsA, HOHHAsA, METAJIIMYECKAs]).

3aBUCHMOCTH (PU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTALITNIECKON PEIIeTKH. 3aBUCUMOCTh

XUMHYECKON aKTUBHOCTH BEIECTB OT BUA XUMUYECKOW CBS3H U TUTIA KPUCTATUIMYECKON PEIICTKH.

[TprunHBl MHOTOOOpA3Us BEIIECTB

IIpakTyeckune 3aHATHA

Homenknarypa HeopraHM4eCKHX BEIIECTB: Ha3BaHKUE BEIIECTBA UCXOJS U3 HX XUMUYICCKON (POpMyIIhI

WM COCTABIIEHUE XUMUYECKON (POPMYIIbI HCXOs U3 Ha3BAHUS BEIIECTBA [0 MEXKYyHAPOTHOM

(MIOITAK) nnu TpuBUaibHON HOMEHKJIATYpeE.

Pemenne npakTuyeckux 3aJaHWil MO KiIacCU(pUKALMK, HOMEHKIAType W XUMHUYECKUM (Qopmyiam

HEOPTaHMYECKUX BEIICCTB PA3NIMYHBIX KJIaccOB (yrapHbI Ta3, YIVICKHCIBIA Ta3, aMMHAaK, TalicHas

U3BECTb, HETAIlIEHAs! U3BECTh, MUThEBAsI COAA U JPYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKUX

BELIECTB, ONPEIENIATh IPUHAJIEKHOCTD K KJ1accy.

Hcrounnku xumudeckoi nHGopMaIuu (CpeIcTs MaccoBoi nHGopMaluu, cetb IHTEpHET U IpyTue).

[Tonck nHpOpMaIUK M0 Ha3BAHUSM, UACHTH()HUKATOPAM, CTPYKTYPHBIM hopMyiaM
Tema 3.2. ®usuko-| OcHOBHOe cofep:KaHHe OK 01
XUMHYECKHE Teopernueckoe o0y4eHue OK 02
CBOMCTBA Meramnsl. O0mue GU3MYecKHe U XUMHYECKHE CBOMCTBA MeTawioB. CIOCcOObl MONyYeHUs. 3HAYEHUE
HCOPTaHMYCCKUX  |neTamioB M HEMETAUIOB B TNPHUPOJAE M JKU3HEAEATEIBHOCTH dYejIOBeKa W OpraHusmoB. Kopposwus
BCIIECTB METaJUIOB: BUBI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. OOme ¢usnyeckue M XUMHUYECKHME CBOMCTBA HEMETalIoB. THUMHWYHBIE CBOMCTBA
HemetawioB V- VII rpynn. Knaccudukanus u HOMeHKIIaTypa coeIMHEHH HeMeTauioB. KpyroBopoTsl
OMOTEHHBIX IEMEHTOB B IPUPOJIE

XUMHUYEeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCIICCTB (OKCI/IHOB, THAPOKCHUIAOB, KUCIIOT,
colieit u )Ip) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB MMPOCTBIX BCIICCTB, BOAOPOAHBIX COCHHHeHHﬁ,
BBICHINX OKCUAOB U THAPOKCHUIOB

IIpakTHyeckne 3aHATHA




CocraBieHne ypaBHEHMM XMMMYECKHUX PEAKIHUI C y4acTUEM IPOCTBIX M CIIOXKHBIX HEOPIaHUUYECKUX
BEIIECTB: METANIOB U HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMH W aM(OTEpHbIX THIPOKCUIOB; HEOPraHUYECKUX COJIeH,

XapaKTEepU3YIOUINX UX CBOMCTBA. 2

Pemenne npakTHMKO-OpHEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUK HAa CBOWCTBA, COCTAB, IOJIYYEHUE U

0e30MacHOe HCIOJb30BaHWE BAXKHEUIINX HEOPraHMYEeCKHMX BEIIECTB B OBITY U MPAKTUYECKOU

JIESITEJIBHOCTH YEJIOBEKA
Tema 3.3. OcHoBHoOE coiepKaHue 2 OK 01
Wnentndukauus | JIaGopaTopHbie 3aHATHS 2 OK 02
HCOPraHM4CCKUX  [JTagopaTopHas padora «MneHTuduKanys HEOPraHMYECKUX BEIIECTBY. OK 04
BCIIICCTB Pemmenne OKCIIEPUMEHTAJIbHBIX 3a7a4 II0 XUMHYECKUM CBOMCTBAM METAJIOB M HEMETAJNIOB, IIO

pacro3HaBaHUIO U MOITYYEHHUIO COEMHEHUI METaJIOB M HEMETAJLIIOB. 2

Unentuduxanuss HEOPraHWYECKUX BEIIECTB C HUCHOJIb30BaHHUEM HUX (PU3UKO-XUMUYECKHX CBOMCTB,

XapaKTepHBIX KAueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, KapOOHAT- U XJIOPH/I-

AHUOHBI, HA KATHOH aMMOHUS
KoHnTpoibHasn .

CBolicTBa HEOPTaHUYECKUX BEILIECTB 1
pabora 2

Py0e:xHbIN KOHTPOJIB Ne2 1
Paznen 4. CTpoeHue 1 CBOHCTBA OPraHU4eCKHUX BelleCTB 26
Tema 4.1. OcHoBHoOE coepxanue 6 OK 01
Knaccupukanusi, | Teopernueckoe o0y4yeHue 4
CTpOCHHE 1 [TosiBieHHe 1 pa3BUTHE OPraHUYECKON XMMHHM Kak Haykd. [Ipeamer opranndeckoit xumun. Mecto u
HOMEHKJIaTypa 3HAUEHUE OPraHNYECKOM XMMHUH B CHCTEME €CTECTBEHHBIX HaYK.
OpPraHUYECKUX XHUMHYECKOE CTPOEHUE KaK IMOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIaCHO HX BaJICHTHOCTH. 2
BELIECTB OcHOBHBIE NOJIOKEHUSI TEOPHUM XMMHUYECKOTO CTPOEHUsI OpraHudeckux coeauHeHuii A.M. bytieposa.

VYriepoaHslid CKENET OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTpOEHMS MOJIEKYJI. MI30Mepusi U U30MepHI.

[Tonsitne o ¢yHkuuoHanpHOW rpynme. Paawkan. IlpuHnumsl kiaccupukamuu OpPraHHYECKUX

coequHeHU. MexnyHapoaHass HOMEHKJIAaTypa W IPHUHLHUIBI HOMEHKJIATypbl OpPraHUYECKUX

coenuHeHuil. [loHsTHE 00 a30TCOmEp)KalIMX COEIUHEHUSX, OHOJOTMYECKH aKTHBHBIX BEIECTBaX 2

(yrmeBomax, xupax, Oenkax M Jp.), BBICOKOMOJIEKYJISAPHBIX COEIMHEHHSX (MOHOMEp, IIOJIHUMED,

CTPYKTYPHOE 3BEHO)

IIpakTHyeckune 3aHATHS 2




HOMCHKHaTypa OpTraHU4YCCKUX COG,Z[HHCHHP'I OTACJIBbHBIX KJIACCOB (HaCBIH_[eHHBIe, HCHACBIIIICHHbBIC U
apOMAaTHYECKHUE YTJIEBOJIOPOJIBI, CIUPTHI, (DEHOJBI, alIbJICTHIbI, KETOHBI, KapOOHOBBIE KUCIOTHI U JIp.)
CocraBiieHHEe TIOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OpPraHWYECKUX BEIIECTB OTIEIHHBIX
KJIACCOB, MHCIIOJIb3YsS WX Ha3BaHUS IO CHUCTEMaTHYECKOW U TPUBHMAJIBHOW HOMEHKIAType (ITHIIEH,
aleTuNIeH, THIEpUH, (eHos, (GopManblIeruj, YKCycHas KHUCIIOTa, TIUIUH). Pacdersl mpocreiimeit
(bOpMyIIBI OPraHMYECKOW MOJICKYJIBbI, HCXOISl M3 DJIEMEHTHOTO cocTana (B %0)

Tema 4.2.
CsoiicTBa
OpPraHUYECKUX
COCIMHCHHUI

OcHoBHOe conep:kaHue

12

TeopeTnueckoe o0yueHue

OU3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCJUHEHUH OTHENbHBIX KJIAcCOB (0COOEHHOCTH
KJIaccu(pUKaluy 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMUYECKUH psf 1 o0mas popmyia; U30MEpHUs;
(u3nyecKre CBOWCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOTYUYSHHS):

— HIpeleNbHbIe YIIeBOAOPOAbI (alkaHbl U LMKIIOANKaHbl). ['OpeHne MeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHUKOB TeIlIa B MIPOMBIIIICHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIIEBOAOPOAOB, HAXOKICHUE B
IPUPOZE U IPUMEHEHHUE AJIKAHOB;

— HenpenenbHble (QJKEHbl, AJKUHBl W QJKaJAMEHbl) M apoMaTHYECKHUEe YTIiIeBoaOpoAbl. lopeHue
alleTUICHA KaK HICTOYHUK BBICOKOTEMIEPATYPHOI'O IJIAMEHHU JAJIsl CBAPKU M PE3KU METAJJIOB

— KHCJIOPOACOAEPIKaINe COeTMHEHHS (CITUPTHI M ()eHOJIBI, KAPOOHOBBIE KUCIOTHI U A(UPHI, aJlbACTHIbI
U KETOHBI, XUpbI, yrieBojsl). IlpakTnueckoe mHpUMEHEHHME STHIEHIJIMKOJS, TJIMLEpHHa, (eHoma.
[Mpumenenne ¢dopmanpaeruaa, ameTanbIernia, YKCYCHOW KHCIOTBHI. Mplla Kak COJHM  BBICIINX
KapOOHOBBIX KHCJIOT. MOOIIMe CBOWCTBA MbLIa

— a3zoTcojepkamue CcoeAWHEHWs (aMUHBI W aMUHOKHCIOTBI, Oenku). BricokoMONeKyIspHbIE
COeMHEHUS (CUHTETUYECKHEe M OMOIIOTUYECKU-aKTUBHBIC). MOHOMEp, TOTUMED, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anus >THIIEHa KaK OCHOBHOE HAMPABJIEHUE €0 UCITOIb30BaHUA.

I'eHeTnyeckas CBsI3b MEXKAY KJIACCAMMU OPraHUYECKUX COCAMHEHUN

IIpakTHyeckune 3aHATHSA

OK 01
OK 02
OK 04




CBolicTBa OpraHMYECKHX COCAMHCHUN OTACTBHBIX KIACCOB (TpUBHANBHAS U MEXKIyHApOIHAS
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYUYCHHUS): MpeaebHbIC (aJKaHbl U ITUKIIOATKAHBI),
HemnpenebHbIe (aJKeHbI, aJTKUHBI U AJIKAJIUCHBI) U apOMATHYECKUE YTIEBOJOPO/bI, CIUPTHI U (PEHOIHI,
KapOOHOBBIE  KHUCJIOTBI M 3UpPbI, alIbJETHAbBl U  KETOHbl, AaMUHbI M  aMHHOKHCIIOTHI,
BBICOKOMOJICKYJISIPHBIE COCMUHEHMs. 3aJaHusl Ha COCTaBICHHE YpPaBHEHUN XMMHYECKUX PEAKIHA C
y4acTHEM OPTaHWYECKUX BEIIESCTB HA OCHOBAHUH MX COCTaBa M CTPOCHHUS

CocraBiieHHEe CXeM peakuuii (B TOM 4YHClE€ [0 TMPEUIOKEHHBIM LEeNOYKaM [peBpalieHuil),
XapaKTePU3YIONINX XUMHYSCKHE CBOWCTBA OPTaHWMYECKUX COCJIMHEHUN OTICIBHBIX KJIAcCOB, CIIOCOOBI
UX TONYYCHHS W Ha3BaHHE OPTraHWYECKHX COCIUWHEHUH [0 TPUBHAIBHOM WM MEXIYyHApOIHOM
CUCTEeMAaTHYECKON HOMEHKJIAType.

Pemienne MpakTUKO-OPHEHTUPOBAHHBIX TEOPETHUECKUX 3a/JlaHUd HAa CBOMCTBA OpPraHHMYECKHX
COCJIMHEHUH OTICIbHBIX KJIACCOB

JlaGopaTopHas padora

JlaGopatopHas pabota “IIpeBpalieHust OpraHMYECKUX BEIIECTB IPU HarpeBaHUM'".
[TonyueHune 3TueHa U U3y4EHHUE €ro CBOMCTB. MOJenMpoBaHue MOJIEKYJ U XUMHUYECKUX IIPEBPALLECHUN
Ha [pUMepe dTaHa, STWICHA, alleTUIIEHAa U Jp.

Tema 4.3.
WNnentudukanus
OpPraHUYECKUX
BEIIECTB, UX
3HAYCHUE U
MIPUMCHCHHE B
OBITOBOM U
ITPOU3BOJCTBEHHOMN
JIESITEIbHOCTH
YeI0BeKa

OcHoBHOE coepxxaHue

TeopeaneCKoe oﬁyqelme

buooprannueckue coenunenus. llpuMeHeHune u Owonorumueckas poiib yriaeBojaoB. OKuCIeHHE
YIJIEBOJAOB — WCTOYHUK OSHEPTHHM JKUBBIX OpraHu3MoB. OO0nacTd TpPUMEHEHHS aMHUHOKHCIIOT.
[IpeBpamenuss OenkoB mHIM B oOpraHu3Me. buonorndeckue QyHKIuUH OenkoB. buonormueckue
GbyHKIMYU xUpoB. Posih opraHndeckol XUMUK B PEIICHHH IPOOJIeM MUIIEBOH 0€301MacHOCTH

Py0e:xublii KOHTPOJIb Ne3

HpaKanecKne 3aHATHA

Ponp opranmdeckoil XMMHUM B PEIICHHH MPOOJEM HHEPreTUYECKOW Oe30MacHOCTH, B Pa3BUTHHU
MEAMIIMHBI, CO3/IaHUH HOBBIX MAaT€pPUAJIOB, HOBBIX UCTOUHUKOB 3HEPTUHU (aJIbTEPHATUBHBIC UICTOYHUKHU
sHeprun). OnacHOCTh BO3JEHCTBUS HA JKMBBIE OPraHU3Mbl OPTraHUYECKUX BEIIECTB OTACIbHBIX
KJIacCOB (YTJI€BOJIOPOBI, CIUPTHI, (DEHOIBI, XJIOPOPraHMYECKHE MPOU3BOJHBIC, ANbJIETHIbI U Jp.),
CMBICJI ITOKA3aTeJIs MPEIEIbHO JTONYCTUMONW KOHUEHTPALMHT

JlabopaTropHble 3aHATHS

JlaboparopHas pabdoTa: “Unentudukaiys opraHMueCKUX COSIUHEHUN OTIEIbHBIX KIaCCOB™
WnenTudukaius opraHnvaeckuX COSTMHCHUN OTACIbHBIX KJIACCOB (HA MPHUMEpE aJibJICTHIOB, Kpaxmala,

OK 01
OK 02
OK 04




YKCYCHOW KHCJIOTBI, O€IKOB M T.I.) C HCIOJB30BaHMEM UX (DU3MKO-XUMHUUECKUX CBOICTB U
XapaKTepHBIX KayeCTBEHHBIX peakuuil. [leHaTypauus Oenka npu HarpeBaHuH. lIBeTHBIe peakuuu
06enkoB. BO3HMKHOBEHHE aHAJIWTHYECKOTO CHUTHANAa C TOYKM 3PEHUS XUMHUYECKUX IMPOILIECCOB MpHU
MIPOTEKAHUN KaUYECTBEHHOW PeaKIiH, MO3BOJISIONIEH HASHTUPUIIMPOBAThH NPEI0KEHHBIE OPTaHUYECKUE
BEILECTBA

KonTtposbnas CTOVKT . 2
pabora 3 PYKTypa 1 CBOMCTBA OPraHUYECKUX BEILIECTB
Paznea 5. KuneTrnyeckue U TepMOANHAMHYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKUX peakuui 4
CkopocTh OcHoBHoOE coiepKaHue 4 OK 01
XHMqufKHX Teoperuueckoe o0yueHue 2 OK 02
peaKIuii.
X UMIIECKOE CKOpOCTb peakiiM, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PaKTOPOB: MPHUPOJIBI pearnpyIomux BelleCTs,
KOHIIEHTPAllUU pearupyomux BeUIeCTB, TeMIepaTypbl U IUJIOLWAAM PEAaKIHMOHHOW MOBEPXHOCTH.
PaBHOBECHE TennoBble 3¢ (eKThl XUMUYECKUX peakIuii. DK30- U SHIOTEPMHUYECKHUE, PEAKLIUH. 2
OO6patumocTh peakuuil. XUMHUYECKOE DPABHOBECHE U €ro CMEIICHHWE IOJ JACHCTBUEM pa3IuYHbIX
(akTOpOB (KOHIEHTpAILMs peareHTOB WU MPOAYKTOB pEaKluy, AaBJICHUE, TEMIEpaTypa) Ui CO3qaHus
ONTHMAJIbHBIX YCIOBUN MpOTEKaHUs XuMuueckux nporeccon. Ilpunnun Jle [arense
IIpakTHYeckue 3aHATHSA 2 OK 01
Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHalu3 (PAKTOPOB, BIMAIOLIMX HAa W3MEHEHHE OK 02
CKOPOCTH XMMHUYECKON peakluH, B T.4. C HO3UIMI SKOJIOTMYECKHU 11eJ1eCO00pa3HOro MOBEAEHUS B OBITY
U TPYZOBOM IEATENBHOCTH B LIEISAX COXPAHEHUS CBOETO 3/I0POBbs U OKPY>KAIOIIEH IPUPOIHOM CpeAbI. 5
Pemrenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHouna Jle-Illarense A
HAXOXKJCHUS HAIPaBJICHUS CMELICHUS paBHOBECHS XUMHUYECKOM peakuud U aHanu3 (aKkTopoB,
BIIMSIFOIIMX HA CMEIEHUE XUMUYECKOTr0 paBHOBECHS
Pasnea 6. PacTBOpBI 6
Tema 6.1. OcHoBHOe conep:kanue 4 OK 01
HonsTue o TeopeTnueckoe o6ydeHune 4 OK 02
pacTBopax PacTBOpeHHe Kak (U3MKO-XUMHYECKHH mporecc. PactBopbl. CriocoGbl MPUIOTOBJIEHHUS PAaCTBOPOB.
PactBopumocTs. MaccoBass 7ois  pacTBOpeHHOro BemiecTBa. CMbICT MOKazaTensl MPeJesbHO 2
JIONTYCTUMON KOHIIEHTPAILMH U €r0 HCIOJIb30BAHKE B OLIEHKE SKOJIOTHYeCKON 0€30IacHOCTH.
[IpaBuna sKONIOTHYECKH L€IecO00pa3HOro MOBEACHHUS B OBITY W TPYIOBOM JAEATENBHOCTH B IEJSAX
COXPAHEHUS CBOETO 3JI0POBbA M OKPYKAIOIIECH MPUPOJHON CPeabl; OMACHOCTh BO3JCUCTBUS HAa KUBbBIC 2

OpraHU3Mbl OIIPEIEIECHHBIX BEILECTB.
PenieHne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JaHUN HA PACTBOPHI, UCTIOIH3yEeMbIe B OBITOBOW U




HpOI/I3BOI[CTBeHHOﬁ ACATCIIBHOCTH 4YCJIOBCKA

Tema 6.2. OcHoBHoOe conep:kaHue 2 OK 01
HccnenoBanue JlaGopaTopHble 3aHATHS 2 OK 02
CBOHCTB PAacTBOPOB [ JTaGopatopras pabota «[IpUroTOBIEHHE PACTBOPOBY. OK 04

[IpuroroBieHre pacTBOPOB 3aJaHHOM (MaccOBOM, %) KOHIICHTPALUH (C MPAKTUKO-OPUECHTHPOBAHHBIMU 5

BOIPOCaMH) U OTIpeieNIEHUE Cpeibl BOJHBIX PACTBOPOB.

Pemenue 3a1ay Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJepKaAHNeE (COAepP:KaHue MPUKJIATHOTO MOIYJIs1)
Pa3znen 7. Xumus B ObITY U IPOM3BOICTBEHHOM AeSITEJIbHOCTH YeJIOBeKa 4 OK 01
Xumust B ObITY 1 |OcHOBHOE colep:KaHne 4 OK 02
TIPOUSBOACTECHHOM 16 eTiryeckoe 0Gyuenne 2 OK 04
JIeATETbHOCTH " > =
HeIOBCKa Hosgeiimme nocTrxeHnss XuMU4EeCKOW HaAyKd U XUMUYECKOW TexHosoruu. Ponb XxuMuun B o0ecnieueHun

HKOJIOTHUECKOM, YHEPTeTUUECKOM U MUIeBOi 0e30MacHOCTH, pa3BUTUN MeauIMHbL. [IpaBuia moucka u 5

aHaJIM3a XUMHYECKOM HHQOpMAIMM W3 pPa3IMYHBIX MCTOYHUKOB (Hay4yHass MU y4yeOHO-HayyHas

JUTepaTypa, CpeAcTBa MaccoBoii nHMopMaluu, cetb HTEepHET)

I[IpakTHYeckne 3aHATHS 2

ITouck u aHanu3 KEMCOB O NMPUMEHEHWM XMMHYECKUX BEIIECTB M TEXHOJOTHH C y4eToM OyIyIien

npoecCHOHANBFHOM ~ NEATEIBHOCTH IO  TeMaM:  BaKHEWIHWE  CTPOUTENbHbIE  MaTepualbl,

KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KepamMHKa, MaTepuaibl Ui JJIEKTPOHHKH, 1

HAaHOMAaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, HCTOYHHKHA DJHEPruU, OPraHMYEeCKUEe U MHUHEpalIbHbIC

y100peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAsI XUMHSIL.

3amura: IlpeacraBieHre pe3ysibTaToB pPelieHns KeHCcoB B (hopMe MUHU-TOKIIAA C Ipe3eHTanuei

Py6e:xubiii KOHTpPOJIb Ned 1

IIpome:xkyTouHast arrectanus B popme 1 pepeHHPOBAHHOIO 3a4eTa 2

Bcero:

78




3. YCJIOBUSA PEAJIMZALIMU ITPOT'PAMMBbI
OBIIEOBPA3OBATEJBHOM IUCHUTIIMHBI

3.1. Tpe6oBaHus K MUHUMAJIbHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecrevyeHHn 0
Oo6opynoBanne y4ye0HOro kaOuHeTa (HArJsIAHBIE MocoOus): meOenb, JOCKa, MeEIl,
HaTJISHBIE TTOCOOMS (KOMIUIEKTHI YYEOHBIX TaOJIHII, TUTAKATOB), KOJUICKIUS TOPHBIX MOPOI U
MUHEpaIoB, yueOHble puibMbl, HU(POBbIE 00pa30BaTEIbHBIE PECYPCHI.
Texnuueckue cpeacTBa 00y4eHHS: KOMIIBIOTEP C YCTPOMCTBAMH BOCHPOMU3BEACHUS
3ByKa, TMPUHTEP, MYJbTUMEIUA-TIPOCKTOP C OHKPaHOM, MYJIbTUMEIMIHAs JOCKa, yKa3Ka-
Ipe3eHTep AJIsl MPE3CHTALIUA.

3.2. UudopmannoHHoe odecrieyeHHe pean3aluu MpPorpaMmbl

OCHOBHBIE UICTOYHUKH:
1. Taopwdnsa O.C. Xumus. 10 kmacc. basoBeiii ypoBeHb. YueOuuk ®I'OC.: [Tekcr] /
O.C.I'abpmamsn, U.I.OctpoymoB. - M.: AO «M3narensctBo «lIpocsemenuer», 2023. — 240 c.-
https://www.labirint.ru/books/690240/
2. CnankoB C.A., T'abpudnsn O.C. Octpoymo WM.I'. Xumus. 11 xmacc. ba3oBblii ypOBEHb.
Yueouuk ®PI'OC.: [Tekcr] / CnamkoB C.A., O.C.I'abpwansa, U.I.OctpoymoB. - M.: AO
«M3natensctBo «IIpocserienuey, 2023. — 240 c.- https://www.labirint.ru/books/690240/
3. Epemuu B. B., Ipo3nos A. A., Ky3emenko Huxonaii Eroposuu., JIyaua B. B. Xumusa. 10
xi1acc. Yrimyonennsiii ypoBenb. Beprukans. ®I'OC [Tekcr] / nox pea. Jlynuna B.B. — M.: AO
«M3matensctBo «IIpocsernenue/ Jpodayr, 2023. - https://www.labirint.ru/books/424728/
4. Epemun B.B., Ky3smenko H.E., [/IpoznoB A.A., Jlynun B.B. YrinyGneHHbIi ypOBEHb.
Beptukans. ®I'OC [Tekcr] / mox pen. Jlynuna B.B. — M.: AO «U3narensctBo «IIpocBenieHue/
Hpodar, 2023.

JlomoTHUTEThHBIE UCTOYHHKH:
1. Ta6pwnsa O.C. EcrectBo3nanue. Xumus: y4eb. Uil CTYI. YUPEKICHUUA cpei. mpod.
Ob6pazoBanust [Tekcr]/ O.C.I'abpuansa, W.I'.OctpoymoB. -  M.: M3narenbckuii LEHTp
«Axanemust», 2021. — 240 c.
2. Xumus nns npodeccuil U CerUalbHOCTeH eCTeCTBEHHOHAYYHOTO MPOQUIIs: YUYeOHUK s
CTyn. yupexnaeHuit cpen. mpod. ooOpazoanusi [Tekct]/ [O.C.I'abpudnsn, WN.I'.Octpoymos,
C.A.Cnaaxkos] ; mox pen. O.C. I'abpuansn — M.: U3nat. uentp «Akanemus», 2020. — 400 c.
3. Epoxun EM. Xwumus s npodeccmidi W CHENUANBHOCTEH  TEXHHYECKOTO U
€CTECTBEHHOHAYYHOT 0 Mpoduieil: yueOHUK Ui CTy[. yupexaeHuil cpea. npod. OO6pazoBaHUsL.
[Texct] / FO.M.Epoxun, N.B.KoBanesa. — M.: M3aar. nentp «Axkamemusi», 2019. — 496 c.
4. Kum, A. M. Opranunueckas XxuMus [DIEKTpOHHBIN pecypc]: yuebnoe mocobue. [Tekcr]/
AM. Kum. — DnexTpoH. TekcToBble aaHHbIe. — HoBocuOupck: CuOMpPCKOE YHUBEPCUTETCKOE
uznatenscteo, 2017. - 844 c¢. - 978-5-379-02004-0. - Pexum poctyma:
http://www.iprbookshop.ru/65281.html Pexum JOCTyTA:
http://www.studentlibrary.ru/book/ISBN9785970434406.html
5. Bacunesckas, E. . Heopranuueckas xumusi [DIeKTpOHHBIA pecypc]: ydeObHoe mocobue.
[Texct] / E. U. Bacunesckas, O. U. Ceuko, T. JI. llleBrioBa. — DIEKTPOH. TEKCTOBBIC JJAHHBIC. —
Munck: PecrryOnukanckuii HHCTHTYT npodeccrnoHanbHoro odpazoBanus (PUIIO), 2019. — 248
c. — 978-985-503-488-0. — Pexxum nocryma: http://www.iprbookshop.ru/67664.html
6. Tabpuensa O.C., OcrpoymoB U.I'. Xumus mis npodeccuii U crienuaibHOCTEH COIUATBHO-
HSKOHOMHUYECKOT0 M T'yMaHUTApHOIro Mpoduieil: yueOHUK AN CTyHA. YUPSKICHUH cpea. mpod.
obpazosanus. [Tekcr] / O.C. Tabpuansa. - M.: U3nart. nentp «Axagemus», 2019.- 240 c.



https://www.labirint.ru/books/690240/
https://www.labirint.ru/books/690240/
https://www.labirint.ru/authors/66482/
https://www.labirint.ru/authors/83564/
https://www.labirint.ru/authors/74367/
https://www.labirint.ru/authors/22766/
https://www.labirint.ru/books/424728/
http://www.studentlibrary.ru/book/ISBN9785970434406.html
http://www.iprbookshop.ru/67664.html

7. Epoxun FO.M. Xumus: 3anauu u yrnpakHeHHs: yued. mocodue s CTyA. yUpexaeHuil cpen.
mpod. oopazosanus. [Tekct] / FO.M. Epoxun. -- M., «IIpocsemenue», 2021.

8. XamwmroBa, A. U. Opranunueckas xumus ans ctyaeHToB CIIO [OnexktpoHHBINH pecypce]:
yueOHoe mocobue. [Tekcr] / A. U. XamurtoBa, T. E Byceiruna, JI. P. Capuna. — DiekTpoH.
TeKcToBble  naHHble. —  Kaszanp:  Ka3zaHCkMiI  HAaMOHAJIBHBIA  MCCIIEOBATEIbCKUN
TexHonoruueckuit yamsepcuret, 2020. — 172 c. — 978-5-7882-1938-7. — Pexum npocryma:
http://www.iprbookshop.ru/80239.html

9. Xwummus [DnekTpoHHbI pecypc]: yueOHoe mocodue. [Tekct] /; coct. I'. 1O. Boctpukosa, E.
A. XopoxopauHa. — OIEKTPOH. TEKCTOBble JaHHble. — Boponex: Boponexckuii
TOCYJTapCTBEHHBIN apXUTEKTypHO-CTpOHUTENbHEIH yHUBepcuTeT, DBC ACB, 2019. — 92 c. — 978-
5-890040-579-1. — Pexxum noctyna: http://www.iprbookshop.ru/59133.html

DJEeKTPOHHBIC U3/IaHHSL:

MuHnucrepcTBO HayKH u BBICHIETO o0Opa3oBaHus Poccniickoit denepannn
(https://minobrnauki.gov.ru)

denepanbhblii nopran "Poccuiickoe odpazosanue” (http://www.edu.ru/)

Wudopmammonnass cucrema "EnguHoe OKHO gocTyma K oOpas3oBaTelbHBIM —pecypcam”
(http://window.edu.ru/)

Enunas xomrexuus nudpoBbix oopa3oBatenbHbIX pecypcos (http://schoolcollection.edu.ru/)
®denepasibHbII LIEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB

(http://fcior.edu.ru/)

Oopasoarenbhblii moptan "Yue6a" (http://www.ucheba.com/)

"O6pazoBanue Ha pycckom” (https://pushkininstitute.ru/)

Hayunas anekrponnas oudiauorexa (HIb) (http://www.elibrary.ru)

HarnonaneHas snektponnas oudnuoreka (http:/u36.pd/)

KubepJlennnka (http://cyberleninka.ru/)

Cnosapu u sunmksioneauu (http://dic.academic.ru/)

9BC «Jlanb» https://e.lanbook.com/

3BC «tOpaiit» s CI1O https://urait.ru/



http://www.iprbookshop.ru/80239.html
http://www.iprbookshop.ru/59133.html
https://minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://schoolcollection.edu.ru/
http://fcior.edu.ru/
http://www.ucheba.com/
https://pushkininstitute.ru/
http://www.elibrary.ru/
http://%D0%BD%D1%8D%D0%B1.%D1%80%D1%84/
http://cyberleninka.ru/
http://dic.academic.ru/
https://e.lanbook.com/
https://urait.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJBbHOM JUCHUIJIAHBI

KoHTpons W oOlleHKa pe3ylnbTaToB OOYyYEHHUS OCYIIECTBIIACTCS IMperojaBaTesieM B
npoliecce MPOBEIACHUS MPAKTUUECKUX 3aHATHH U J1a00paTOPHBIX paboT, TECTUPOBAHHSA, a TAKXKe

BBIIIOJTHEHUA O6y‘-IaIOHII/IMI/IC5I HHIAWBHUIYaAJIbHBIX 3aI[aHI/II\/'I, ITIPOCKTOB, I/ICCJ'ICI[OBaHI/H\/JI.

Pesynbrarel  0OydeHHs OMpenessioT, YTO OOydarmuecs ODKHBI 3HAaTh, IOHUMATh W
JEMOHCTPHUPOBATH I10 3aBEPIICHNUN N3YUYEHUS JUCLHUIIIINHBI.

s dbopMupoBaHusi, KOHTPOJIL U OLEHKU Pe3yIbTaTOB OCBOCHUS YUEOHOM TUCIUIINHBI
UCIIONIB3YETCSl CUCTEMA OLIEHOUHBIX MEPOTPUSTHI, MPECTABIAIONMIAsA COO0ON KOMITTIEKC Y4eOHBIX

MEpONPHUATHHA, COTJIACOBAHHBIX C pe3yJbTaTaMu O0y4deHUs M CHOPMYJIUPOBAHHBIX C Y4ETOM

®I'OC COO (mpenmetHsbie pe3ynbratel o qucuuiuiae) 1 @I'OC CIIO.

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yiabtat 00yueHus Tumbt OueHOqu -
MeponpusTHii
| | OcHoBHOE coepkaHue
1 Pa3znen 1. OcHoBBI @opuyposarr,
0a3oBble IOHATHS U
CTPOeHHs BellecTBa
3aKOHBI XUMHH
1.1 [OKO01 CtpoeHue aTOMOB CocraBnars xumuueckune |1. Tect «CtpoeHre aTOMOB
XUMHUYECKUX DJIEMEHTOB |(DOPMYIIBI COSMHEHHU B |XUMUYECKUX IIEMEHTOB U
U TIPUPOJIa XUMUYECKOH |COOTBETCTBUH CO PHUPOJIa XUMHUYECKOHN CBSI3U».
CBSI3H CTETICHBIO OKHMCIICHUS 2. 3a1a4m Ha COCTaBIICHUE
XUMHUYECKHX JJIEMEHTOB, |XHUMHUYECKUX (POPMYIT
UCXOJS M3 BAJICHTHOCTH U |JIBYXaTOMHBIX COCTUHCHHIA
AIEKTPOOTPHUIIATEIIBHOCTU |(OKCUIOB, CYIb(OUIOB, THAPUIOB
U T.IL.).
3. 3aaHnsa Ha UCIIOJIB30BAHUE
XUMHUYECKONH CUMBOIIMKH U
Ha3BaHUU COEIUHEHUU IO
HOMEHKJIAType MEXIyHAPOIHOTO
CO03a TEOPETUYECKON U
MPUKIAJTHON XUMUU U
TPUBHAIBHBIX HA3BAHHUH JUIS
COCTAaBJICHUSI XUMHYECKUX
bopMyI1 IBYXaTOMHBIX
coelMHeHul (OKCUIOB,
Cynb(UI0B, THAPUIOB U T.I.) U
JIPYTHX HEOPTaHUYECKUX
COEJIMHEHUH OTAENbHBIX KIIACCOB
1.2 |[OKO01 Ileproauueckuii 3aK0H 1| XapaKTeprU30BaTh 1. Tect «Meramnmyeckue /
OK 02 tabmuma J{.U. XHMUYCCKHE JICMCHTEI B |HEMETA/UIMYSCKIE CBOMCTBA,
Menneneena COOTBETCTBHUU C UX AJIEKTPOOTPHUIIATEITLHOCT U
MOJIO)KCHUEM B CPOJCTBO K AJICKTPOHY
MIEPHOANYECKON CHCTEME |XMUMHUYECKUX JICMCHTOB B
XUMHYECKHX JJIEMEHTOB  |COOTBETCTBHUE C UX JICKTPOHHBIM




OK/IIK

Monyas/Paznen/Tema

Pe3yabTaTr 00yyeHus

Tunbl OEHOYHBIX
MepOoNpPUATHI

J.1. Menneneera

CTPOEHUEM M MOJIOKEHHEM B
MEPUOUYECKON CUCTEME
XuUMH4YecKkux 3ymemenToB .M.
Menneneesay.

2. [IpakTrueckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3U MEX]Y
CTPOCHHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB U EPUOAUYECKUM
N3MEHEHHEM CBOMCTB
XHMHYECKHX 3JIEMESHTOB U UX
COECIMHEHMI B COOTBETCTBUM C
nonoxenueM llepuoanaeckoit
CHCTEME.

3. IlpakTHKO-OpUEeHTHPOBAHHBIE
TEOPETUUYECKUE 3ajaHUs HA
XapaKTEepU3alUI0 XUMHUECKUX
aeMeHTOB: «Meramnnueckue /
HEMETaJNIMISCKHUE CBOMCTBA,
AIEKTPOOTPULATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C X 3JIEKTPOHHBIM
CTPOECHUEM U TMOJOKEHUEM B
NIEPUOIUYECKON CUCTEME
XHMUYECKHX DJIEMCHTOB

J.. MennaeneeBa»

Paznea 2. Xumuueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakuuid

KonTpoabnasi padora
«CTpoeHue BellecTBa U
XUMHYECKHE PeaKmnn

2.1

OK 01
OK 03

Tumnel XUMHUYECKUX
peakuui

CocTaBiiTh peakuuu
COCIMHEHNS, PA3JIOKCHN,
oOMeHa, 3aMeIleHN,
OKHCJIUTEIIFHO-
BOCCTAHOBUTEIIbHBIE
peakuuu

1. 3amaum Ha cocTaBIeHUE
YpaBHEHUU pEaKIUid:

— COCIMHEHHUS, 3aMEeLICHHUS,
pas3ioxeHus, 0OMeHa;

— OKHCITUTENbHO-
BOCCTAaHOBUTCIIbHBIX peaKI_[I/Iﬁ C
UCIIOJIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.

2. 3aj1aun Ha pacyeT MacChl
BEIECTBA WIIH 00BEMA

ra3oB 10 U3BECTHOMY KOJIHUYECTBY
BEIIECTBa, Macce WIh 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B




THunbl OLlEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema |  Pe3yabrat 00y4eHnust .
MeponpusTHii
pEaKIuy BEMECTB; PACYETHI
Macchl (00bEMa, KOTMIecTBa
BEIIECTBA) MPOJYKTOB PEaKIUH,
€CJIM OJTHO 3 BEIIECTB UMEEeT
puMecH
2.2 DAEKTPOIUTUYECKAS CocraBnsath ypaBuenus  |1. 3amaHus Ha cOCTaBlIeHUE
JUCCOLIMAIUS M HOHHBINA |XUMHUYECKHUX PeaKInu MOJIEKYJISIPHBIX U HOHHBIX
oOMeH HMOHHOTO OOMEHa ¢ peaxiuii ¢ yuacTueM KUCJIOT,
y4acTHEM OCHOBAaHMU U COJIEH,
HEOPTraHMYECKUX BEIIECTB |yCTAHOBIIEHUE N3MEHEHHSI
KHACIIOTHOCTH CPEJIBI
2. JlabopaTopHas padota "Tumsr
XUMHYECKUX peakiui”

3 Pasnen 3. Ctpoenue u |UcciaenoBats crpoerHue v |KoHTpoJsbHas pa6ora
CBOMCTBA CBOMCTBA «CBOMCTBA HEOPraHUYECKHUX
HEOPraHu4ecKux HEOPraHUYecKHuX BelleCcTB)»

BelIeCTB BelleCTB
3.1 |OKO01 Knaccudukanus, Knaccugunuponats 1. Tect «Homenknatypa u
OK 03 HOMEHKJIATypa 1 HEOpPraHUYECKUe HA3BaHHUE HEOPTAHUUYECKUX

CTpPOEHHUE
HEOPraHUYECKUX
BEILIECTB

BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

BEILECTB UCXO/IS U3 UX
XUMHUYECKOH (OPMYIIBI HITH
COCTaBJICHUE XUMUYECKON
(bOpMyITBI UCXOS U3 HA3BAHUS
BEIIIECTBA [0 MEKTYHAPOIHOMN
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3a1auM Ha pacyeT MaccoBOi
J10J11 (MacChl) XUMUYECKOTO
aJieMeHTa (COeIMHEHNs) B
MOJIEKYJIe (CMecH).

3. [IpakTudeckue 3a1aHus 1O
KJaccuuKau, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IIpakTudeckue 3a1aHus Ha
ONPEAEIECHUE XUMUYECKON
AKTHUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMHUYECKOM
CBSI3W M THIA KPUCTAIUTUYECKON
pelIeTKH




THunbl OLlEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema |  Pe3yabrat 00y4eHnust .
MeponpusTHii
3.2 |OKO01 OUBNKO-XUMUYECKHE YcranaBiuBaTh 1. Tect «OcobeHHOCTH
OK 02 CBOICTBa 3aBUCUMOCTH (PU3HKO- XHMHUYECKHX CBOMCTB OKCHJIOB,
HEOPraHUYECKUX XUMHYECKHUX CBOICTB KHUCJIOT, OCHOBaHUH, aM(OTEPHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB [TUIPOKCUIOB U CONICH.
OT CTPOEHUSI aTOMOB 1 2. 3aiaHus Ha COCTaBJICHHE
MOJEKYJI, a TAKXKE TUIIA YPaBHEHUN XUMUYECKUX PEAKLUN
KPUCTAJIINYECKON C y4acTHUEM MPOCTHIX U CIIOKHBIX
peueTku HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJLJIOB U
aM(OTEepHBIX AIIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUIPOKCUJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA M CIIOCOOBI MOJTyUEHHS.
3. [IpakTUKO-OpHEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U MOJIY4YEHUE
HEOpPraHMYECKUX BEIIECTB
3.3 |OKO01 Wnentuduxamnms HccnenoBaTth 1. IlpakTUKO-OpHEHTUPOBAHHBIE
OK 02 HEOPraHUYECKUX KauyeCTBEHHbBIC PEAKIMHN  |3aJaHHsI 10 COCTABICHHUIO
BEIIECTB HEOPraHMYECKUX BEIIECTB |XMMUYECKUX PEAKIUi C y4acTHeM
HEOPraHMYECKUX BEIIECTB,
UCTIONB3YEMBIX JIJISl UX
UACHTU(DHUKAITIH.
2.Jlaboparopnas paboTa:
“Unenruduxarnus
HEOPTraHWYECKHUX BEIIECTB”
4 Pasnen 4. Crpoenue u |UcciaenoBats crpoernue u|KonTpoJsbHas padora
CBOliCcTBa cBolicTBa oprannyeckux |«CTpoeHue U CBOiicTBa
OpraHnYyecKux BellecTB OpPraHu4YecKuX BellecTB»
BellecTB
4.1 |OKO01 Knaccudukanms, Knaccudumupoats 1. 3amanus Ha coCTaBIIEHHE
OK 03 CTpOCHHE U OpraHMYEeCcKHe BEUIeCTBa B [HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHUH 1O TPUBUATLHON WIIH

OpraHn4C€CKUX BCIICCTB

CTpOCHHEM

MEKTyHapOAHOMN
CHUCTEMAaTUYECKOW HOMEHKJIIAType.
2. 3a1aHus Ha COCTABIICHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyJI
OPraHUYEeCKHUX BEIIECTB
OTJIENBHBIX KJIACCOB.




OK/IIK

Monyas/Paznen/Tema

Pe3yabTaTr 00yyeHus

Tunbl OEHOYHBIX
MepOoNpPUATHI

3. 3amaum Ha ompeereHne
npocreien GopmyITbl
OPTraHUYeCKOM MOJICKYJIbI, UCXOIS
U3 DIIEMEHTHOrO cocTaBa (B %)

4.2

OK 01
OK 02
OK 07

CBoiicTBa OpraHUYECKUX
COCTUHEHUN

YcranaBiuBaTh
3aBUCUMOCTH (hPU3UKO-
XUMHYECKHUX CBOICTB
OpPraHUYECKUX BEIIECTB OT
CTPOCHHS MOJIEKYJT

1. 3aganus Ha cocTtaBiieHue
YpPaBHEHUN XUMHUYECKUX PEAKIUH
C y4acTHEM OPraHUYECKHUX
BEILIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHUS.

2. 3ayiaHus Ha COCTaBJICHHE
YPaBHEHUI XUMHUYECKUX PEAKIUU,
WUTIOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA C YYETOM MEXaHH3MOB
MPOTEKAHUS JaHHBIX PEAKIUN 1
TE€HETUYECKOH CBSA3HU
OpPraHWYECKHUX BEILECTB Pa3HbIX
KJIACCOB.

3. Pacuetnbie 3agauu mo
YpaBHEHUSM PEAKIIUIl C yyacTUEM
OpraHMYECKUX BEILECTB.

4. JlTaboparopnas pabota
“IIpeBpanieHuss OpraHU4eCKUX
BEILIECTB IpX HarpeBaHuu'"

4.3

OK 01
OK 02

UNnentudukanus
OpraHUYECKUX BEIIECTB,
HX 3HAYECHHUE U
MIpUMEHEHNE B OBITOBOM
Y IPOU3BOACTBEHHOMN
JIeSITETILHOCTH YeJ0BeKa

Hccnenosath
KaueCTBEHHBIC PEAKIINU
OpraHUYECKUX
COEIMHEHMUI OTAEIbHBIX
KJ1aCCOB

1 .IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJIaHUs 110 COCTABIICHUIO
XUMHYECKUX PEAKIUN C y4acCTUEM
OpPraHMYEeCKHUX BEIIECTB, B T.U.
UCIIOJIb3YEMBIX JUISl UX
uaeHTU(GHUKAIIHN B OBITY U
MPOMBIIIUIEHHOCTH.
2.Jlaboparopnas paboTa:
“Unentudurarusi OpraHnIecKux
COEeIUHEHUN OTAEILHBIX KJIacCOB”

Pa3nen 5.
Kunernueckune n
TePMOJAUHAMHUYECKUE
3aKOHOMEPHOCTH

XapakrTepu3zoBathb
BJ/IMSIHUE PA3JIMIHBIX
¢akTopoB Ha
paBHOBecHe U CKOPOCTh




THunbl OLlEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema |  Pe3yabrat 00y4eHnust .
MeponpusTHI
NpOTEeKaHUsl XMMHYECKHX peakuui
XHMHMYECKHX peaKkuui
5 |OKO01 CkopocTh XUMHUECKUX | XapaKTepu30BaTh [TpakTUKO-OpPHEHTUPOBAHHBIE
OK 02 peakuuii. XMMMUYECKOE |BIMSHUE KOHLIEHTPAMM  |TEOPETHUUYECKUE 3aJaHUs Ha
OK 03 paBHOBECHE pearupymomrx BemecTB U |aHaIN3 (PaKTOPOB, BIUSIONINX HA
TEMIIEPATYPbI HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKOMN
XUMUYECKHUX PEaKIUn peakuuu. [IpakTuko-
XapakTepHu3oBaTh OpUEHTUPOBAHHBIE 3a/JaHUS HA
BIIUSTHUE U3MEHEHUS npuMeHeHre npunuumna Jle-
KOHIIeHTpanuu Bemects, |lllaTenbe ans HaxoxaeHUs
pEaKIuu cpebl u HaIPaBIIEHUS! CMEIICHHUS
TEMIIEpPaTyphbl Ha pPaBHOBECHSI XUMUYECKON PEAKIINU
CMEIllEHHE XUMUYECKOTO |1 aHalu3 (aKTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS

6 HccnenoBarh HCTHHHBIE

Pa3gen 6. PacTBopsl  |pacTBOPBI € 3aJaHHBIMH
XapaKTepUCTHKAMH
6.1 |OKO01 [TonsiTue o pactBopax  |Pa3nnyars UCTUHHBIE 1. 3amauu HA TPUTOTOBJICHHE
OK 02 pacTBOpHI pacTBOpPOB.
2. [IpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIE 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCTIOJIb3yEMbIe B OBITOBOW U
IIPOU3BOJCTBEHHOMN AESITEIBHOCTH
4esioBeKa
6.2 |{OKO01 HccnenoBanue cBoiicts |HccnenoBats pusuko- JlaGopatopHas paboTa
OK 04 pacTBOpOB XUMUYECKHE CBOWCTBA “ITpuroroBieHue pacTBOPOB”
UCTHUHHBIX PaCTBOPOB

Il | IIpodeccnonaIbLHO-OPHEHTHPOBAHHOE COJlePKAHNeE (COAepKAHNe MPUKJIATHOTO MOIYJIs1)

7 Pasznen 7. OuenuBath nocjaeAcTBHs | 3amuTa Keiica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayueit npogeccuoHAIbHON
NPOU3BOJACTBEHHOM NMPOU3BOACTBECHHOM AeSTeIbHOCTH)

AeATeJJbHOCTH AesITeJIbHOCTH YeJIOBeKa
Ye0BeKa ¢ NMO3U LU
IKOJIOTHYECKOM

0e30ImacHOCTH




THunbl OLlEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema |  Pe3yabrat 00y4eHnust .
MeponpusTHii
OK 01 Xumusi B OBITY U OuenuBath nocnencteus |Keiic (¢ yaerom Oymymieit
OK 02 MTPOU3BOICTBEHHOM OBITOBOM 1 npodecCuoHaIbHON
OK 07 JeSITeIbHOCTH YeJIOBEKa |ITPOU3BOCTBEHHON JESITEIIbHOCTH)

NEATEIHLHOCTH YEIOBEKA C
HO3UIUN DKOJIOTUYECKON
0€30I1aCHOCTH

Bo3moxxHBIE TeMBI KEHCOB:
1. IToTemienue Kk1uMaTa u
BBICBOOOXKIEHHE Ta30BBIX
TUJPaATOB CO JHA OKEaHa.

2. Bynyne MaTepualibl Ui aBUa-
MAalIMHO- U MPUOOPOCTPOCHHUSI.

3. HoBble MaTepuaisl 1yist
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENapaToB




