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1. OBIIASI XAPAKTEPUCTHKA PABOYEI TPOT'PAMMBI YYEBHOM
TACIHATITAHBI

PaGouast mporpamma yuyeOHON TUCIUIUIMHBI SBISETCS YacThIO MPOTPaMMBbI TOATOTOBKU
KBaJM(UIMPOBAHHBIX pabouux, ciayxkammx B coorBerctBuu ¢ ®I'OC mo mpodeccun
CIIO:

35.01.27 Mactep ce1bCKOX0351iiCTBEHHOI 0 IPOU3BOACTBA

BXOJSIIINX B COCTaB YKPYMHEHHOW IPYMIbI CHIEIIMATBbHOCTEH:

35.00.00 Ceabckoe, JiecHOe U PbIOHOE X03SHCTBO

1.1.MecTo npeamera B CTPYKTYpe OCHOBHOIi 00pa3oBaTe/ibHOI MPOrpaMMbl:

PabGouass mporpamma y4eOHOM JUCUUIUIMHBI MOKET OBITh HCIOJb30BaHa
npenojgasaremsiMu  CIIO s ocyluecTBi€HHs TMOATOTOBKHM —KBadU(UUIHMPOBAHHBIX
pabouux, CIyKaluX TEXHUYECKOTO MPOQUIIS.

OO01eo0pazoBaTenbHas IUCHUILUIMHA «XUMUS» H3ydaeTcs Ha 0a30BOM YPOBHE B

0011e00pa3oBaTeIbHOM  [MKJIE Yy4eOHOro IlJaHa OCHOBHOM mpodeccHOHaNbHON
00pa3oBaTeNbHON MpOrpaMMbl YKPYITHEHHBIX TPYIN cHeruaibHocTel / mpodeccuii:
35.00.00.

TpynoeMKOCTh TUCHUIIUHBI «XUMUs» Ha 0a30BOM ypOBHE COCTaBIIAeT 72 yaca,
U3 KOTOpBIX 64 yaca — 6a30BbIi MOTYJIb (6 pa3zienoB) U 8 YacOB — MPUKIIATHON MOAYITh
(1 paszgen), BKITIOYAIOMNANA TPAKTUKO-OPHEHTHPOBAHHOE COJCP’)KaHUE KOHKPETHOM
npodeccun Wiv CreuruagsbHOCTH.

[IpuknanHol MOIyNb BKIOYAeT oAWH paznen. Pazmen 7 «Xumus B OBITY U
MIPOU3BOICTBEHHOM NEeSTENHbHOCTH YEJIOBEKa peanu3yeTcs VIS BCEX
npodeccHii/CrienabHOCTe Ha MaTepuaje KEWCOB, CBS3aHHBIX C JKOJIOTHYECKOM
0€30MacHOCThIO U OIICHKOM MOCIIEICTBUN OBITOBOW U MPOU3BOJCTBEHHOHN JESTEIHHOCTU
B OTpaciu Oyayiiei npodeccnoHaabHON ASATETbHOCTH 00yYarOIIXCs.

[lepron oOydeHus u pacmpeaeseHre Mo ceMecTpaM OmpeersieT oopa3oBaTeabHas
OpraHu3alMsl CaMOCTOSATEIBHO, C YYETOM JIOTUKH (OPMHUPOBAHUS TMPEAMETHBIX
pe3ynbTaTOB, OOMMX W MPOGEeCCHOHATBHBIX KOMITCTCHIIUNA, MEKITPEAMETHBIX CBSI3EH C
JPYTUMU TUCHIUTIUIMHAMU 00111e00pa30BaTeIbHOTO M 001IenpodheCCHOHANBHOTO ITUKIIOB
y4eOHOTO TIJIaHa.

1.2. Henu u 3apaum y4yeOHOH IMCHMILUIMHBI — TPe0OBaHHMS K pe3yJjbTaTam
OCBOEHMSI YUeOHOI TUCIUNINHBI:

1.2.1. Heaun u 3a1a9u AUCUMTLIHHbBI

@OopMUPOBAHUE Y CTYICHTOB IMPEACTABICHUS O XHWMHYECKOM COCTaBISIOLIEN
€CTEeCTBEHHO-HAYUYHOW KapTHUHBI MUpPA KaK OCHOBBI MPUHSITHUS PEIICHUN B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO MOBEICHUS B IPUPOJTHON Ccpe/ie.

3ajauM JUCUUIJINHBI:



1) cdopmupoBarhb NOHUMaHME 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBICHMM B OKPYJKAIOLIEH Cpene, LEJOCTHOM HAaydYHOW KapTUHBI MUpa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBJIATH (POPMYJIbl HEOPTaHUYECKHUX U OPraHUYECKUX
BEILECTB, YPABHEHUSI XUMHUYECKUX PEAKIHI, OOBSICHATH UX CMBICI, HHTEPIPETUPOBATh
pPE3yIbTaThl XUMUYECKUX DKCIIEPUMEHTOB,

3) cdopMupoBaTb  HaBBIKM  MPOBENEHUS  MPOCTEHIIMX  XMMHYECKUX
HKCHEPUMEHTAIBHBIX MCCIEIOBAaHUN ¢ COOJII0IEHHEM MpaBul 0€301aCHOT0 0OpalleHHsI
C BEILIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAHUEM;

4) pa3BUTh yMEHMsI HCIIOJIb30BaTh HMH(POpPMAIMIO XHMHUYECKOTO XapakTepa u3
Pa3JINYHBIX UCTOYHUKOB;

5) copmupoBaTh yMEHMs MIPOrHO3UPOBATH MOCIEACTBUS CBOEH JNEATEIBHOCTH U
XUMHYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX IIPOLIECCOB;

6) chopmMupoBaTh MOHMMAHUE 3HAUYMMOCTH JOCTHKEHMH XMMHMUYECKON HayKu U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATIBHON U IPOU3BOACTBEHHOM cdep

B oroi CcBA3M mpu M3ydeHUH IpeaMera «XUMHs) JOMUHHPYIOIIEE 3HAYCHHE
IPUOOPETAIOT TAKUE LIEIU U 3a/1a4H, KaK:

aganTanys OOyYarolmIMXCsl K YCIOBHUAM JMHAMUYHO Pa3BUBAIOLIErOCS
MHpa, (POPMHUPOBAHUE HWHTEIEKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIo, COTPYIHHUYECTBY, CaMOCTOSITEIbBHOMY ~ IIPUHATHIO
IPAMOTHBIX PEIIEHUHA B KOHKPETHBIX JKA3HECHHBIX CHUTYyalUsX, CBA3AHHBIX C
BEILIECTBAMU U UX IIPUMEHEHUEM,;

dbopMupoBaHue Yy OOy4YarOUIMXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIIMI), MMEIOUIMX YHUBEPCAIbHOE 3HAYEHUE JUJISl Pa3JIMYHBIX BUIOB
NEeSATEIbHOCTH: peleHus Mpo0eM, IOKUCKa, aHalIu3a 1 00paboTku nHpopmanuy,
HEOOXOAMMBIX [JIi NPHOOPETEHMs] ONbITa JEATEIbHOCTH, KOTOpas 3aHUMAEeT
BAXHOE MECTO B IIO3HAHUM XUMHUH, & TaKXKe JJIsl OLEHKU C TO3HUIHM
AKOJIOTUYECKON O0€30MacHOCTH XapakTepa BIMSHHUS BELIECTB U XUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YE€JI0OBEKA U IPUPOIAHYIO CPENY;

pa3BUTHE TMO3HABATEIHHBIX NHTEPECOB, MHTEJUICKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEM O00yYarolUXCcsi: CHOCOOHOCTH CaMOCTOSITENIbBHO MNPHOOPETAThH
HOBBIC 3HAHMS TIO XUMHH B COOTBETCTBUHU C KXU3HEHHBIMU IMOTPEOHOCTSIMH,
WCIIOJIb30BaTh COBPEMEHHBbIE HH()OPMAIIMOHHBIE TEXHOJOTHUH I TOHCKa M
aHaiM3a Yy4eOHOW W HAy4YyHO- TOMYJSIpHOM WHpOpMamuu XUMHYECKOTO
CoJIepKaHus;

dbopMupoBaHHEe M pa3BUTHE Yy OOYYAIOIIMXCS AaCCOIUATHUBHOIO H
JIOTUYECKOTO MBIIUICHHUS, HAOIIONaTeThbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOphIE OCOOEHHO HEOOXOMWMBI, B YAaCTHOCTH, MNPH IUIAHUPOBAHUU U
MPOBECHIUN XUMUIECKOTO IKCIIEPUMEHTA;

BOCIHTAHHE Yy OOydYaoImuxcs YOEKIEHHOCTH B T'yMaHUCTHYECKON
HAIpPaBIEHHOCTH XUMHUH, €€ BaXHON POJM B PELICHUHU TII00aIbHBIX MpoOiieM
PAlMOHAIIBHOTO MPUPOJONIOJIB30BAHMS, TTOTIOJIHEHUSI SHEPTETUYECKUX PECYPCOB
Y COXpaHEHUs MIPUPOIHOTO PAaBHOBECHS], OCO3HAHUSI HEOOXOUMOCTH OEepeKHOTO
OTHOLIEHUSI K NPHUPOJE U CBOEMY 3/I0POBbIO, a TaKKe MPUOOPETEHHs OIbITa



HCITIOJBb30BaHUA ITOJTYYCHHBIX 3HAHUU J MIPUHATUA T'PAMOTHBIX pemeHm”I B
CUTyaluAax, CBA3aHHbIX C XUMHWYCCKHUMU ABJICHUAMMU.

1.2.2. Ilnanupyemble pe3yJbTAaThbl OCBOCHHSI 0011€00PA30BATEJbLHON JAUCHUIIIHHBI
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OCCOO

1.2.2.1 JIuyHOCTHBIE pe3yJabTaTbl OCBOCHHS IpeaMeTa «XHUMHUS» OTpaKaroT
c(OpPMHUPOBAHHOCTh OTNBITA TO3HABATEILHOM U TPAKTUICCKOW ACSITEIbHOCTU
00yJaromuXxcsl Mo pean3aiy MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B
JaCTH:
1) rpaKIaHCKOTO BOCITUTAHMUSI:
OCO3HaHUsl  OOYYAlOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TIpaB |
00513aHHOCTEH, yBOXKCHHS K 3aKOHY U TIPABOTIOPSIKY;

NpEaACTAaBJICHUA O COHOUAJIBHBIX HOPpMAX M IIpaBHIJIaX MCKINYHOCTHBIX
OTHOIIICHUI B KOJIJICKTHUBC,

FOTOBHOCTH K COBMECTHOM TBOp‘-I@CKOfI ACATCIIBHOCTU IIpU CO3JaHUH
yUIe6HBIX IMPOCKTOB, PCIICHUHN qu6HBIX K IMO3HABAaTCJIBbHBIX 3a4a4, BBIIIOJIHCHHUN
XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH TMOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUsI, JIOTUKY U
apryMEHTBI JPYTUX IIPU aHAIU3€ PA3IMUHbIX BUJIOB YUCOHOU 1€ TEIHHOCTH;

2) MMaTpUOTHUYICCKOI'O BOCIIMTAHHA:
OCHHOCTHOI'O OTHOIICHHUA K HCTOPHYCCKOMY H HAYYHOMY HACJICAHUIO
OTCUYECTBCHHOU XUMHUH,

YBaXXEHUS K MPOLIECCY TBOPUYECTBA B 00JACTU TEOPUU M MPAKTHYECKOTO
IIPUMEHEHUSI XMMHH, OCO3HAHHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh PE3yJbTaT
JUIMTENIbHBIX ~HAONIOJIEHUN, KpPOMOTIMBBIX JKCIEPUMEHTAIbHBIX IOUCKOB,
IIOCTOSTHHOT'O TPy YYEHBIX U MPAKTUKOB;

WHTEPECA U MO3HABATEIIbHBIX MOTHMBOB B MOJYYEHUH W MOCIECAYIOUIEM
aHanuze  uHpoOpMamMM O  TEPEJOBBIX  JOCTIKEHUSX  COBPEMEHHOM
OTE€YECTBECHHON XUMMHU,

3) IOyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITIOBEACHUSI;

CITOCOOHOCTH OOCHHUBATL CHUTyallMHd, CBA3aHHBIC C XHMHYCCKHMHU
ABJICHUAMHU, U IIPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHPYACH HAa MOPAJIbHO-
HPaBCTBCHHBIC HOPMbI 1 ICHHOCTH,

TOTOBHOCTH OLIEHHMBATh CBOE MOBEJACHHE U MOCTYIKH CBOUX TOBApPHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUH 3THUX
MOCTYIIKOB;

4) (GopMHpPOBaHUSA KYJIbTYphI 3J0POBbS:

MOHUMAHMS IIEHHOCTEH 3J0pOBOTO W Oe3omacHoro oOpa3a KW3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMIoIcHNs TIpaBWJI OE30MACHOTO OOpalleHus] ¢ BeUleCTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

B



NOHUMAaHUs [EHHOCTH TMPAaBWI HWHIUBUAYATHHOTO W KOJUIEKTHUBHOTO
0e30MacHOr0 TMOBEACHHUS B CHUTYaIUSAX, YTPOXKAIOMIMX 370POBBI0 H KHU3HU
JIIOJICH;

OCO3HaHWsI  TIOCIEACTBHA W  HEMPUATHS  BPEAHBIX  MPHUBBIUECK
(yrnotpe06eHus aJKoroJisi, HAPKOTUKOB, KypeHHSI );

5) TpymOBOro BOCIIUTAHHSL:

KOMMYHHMKAaTHBHOW KOMIETEHTHOCTH B  y4eOHO-HMCCIIeI0BaTENbCKON
NEeATEIbHOCTH, OOIIECTBEHHO IOJE3HOM, TBOPYECKOM M JAPYrHX BHJAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEIICHUU MPAKTUUYECKUX 3ajad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

HHTCPCCAa K IIPAKTHYCCKOMY HU3YUYCHHIO HpO(bGCCI/Iﬁ Ppa3indHoro poaa, B
TOM YHCJIC HA OCHOBC IIPUMCHCHUS ITPCAMCTHBIX 3HAHUU 110 XUMHH,

YBa)KCHHS K TPYLy, JIOASIM TPYyJia U pe3ysibTaTaM TPYAOBOKH
NESATCIIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBHUIYAIBHON
TPacKTOPHH 00pa3oBaHus, OyayIIel MPoPEeCcCHu U peaanu3aui COOCTBEHHBIX
YKU3HCHHBIX TUIAHOB C YUETOM JIMUHOCTHBIX HHTEPECOB, CITOCOOHOCTEH K XMMHUH,
HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) PKOJIOTMYECKOrO BOCIUTAHUS:
HKOJIOTUYECKHU LIEIeCO00Pa3HOT0 OTHOILIECHUS K MPUPOJE, KAK UCTOUHHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHUMAaHUs TJIO0AIBHOIO XapakTepa 3KOJOTMYECKUX MpoOJieM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEJIbl;

OCO3HaHUA HGOGXOILHMOCTI/I HCIIOJIB30BaHU A I[OCTI/I)KCHI/Iﬁ XUMHUHU JJIA
peUICHUsA BOIIPOCOB PAllMOHAJIBHOI'O ITPHUPOAOIIOJIb30BAHUA,

AKTUBHOTO HENPUSATUS JACHUCTBUM, MPUHOCIUIMX BpEI OKPYKAIOILIEH
MIPUPOJIHON Cpejie, YMEHHUS MPOrHO3UPOBATh HEOJArONPUSITHBIE KOJIOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKUS  PA3BUTOTO  DKOJIOTHMYECKOTO  MBIIUICHUS, 3KOJIOTHYECKOU
KYJBTYpBI, ONbITA AEATEIBHOCTH 3KOJOTHMYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B MO3HABATEILHONM, KOMMYHUKATUBHOW U COLMATILHOM
MPaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO MPOTUBOCTOATH HACOJIOTHHU
xemodoOuu;

7) LEHHOCTH Hay4YHOI'O MO3HAHUS:
chopmrpoBaHHOE™ MUPOBO33pEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MTPAKTUKH;

ITIOHMMaHUA CHGHI/I(l)I/IKI/I XMW KaK HAayKH, OCO3HAHMHA ee pojain B
(bOpMI/IpOBaHI/II/I PAMMOHAJIBHOTO HAYYHOI'O MbBIIUICHHA, CO3JaHUH LCJIIOCTHOTO
MNpCaACTaBICHUA

00 OKpy’KarollleM MUpe KaK O €IUHCTBE MPUPOIbI U YEJIOBEKA, B TO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEN U pElIeHUH MPOOJIeM COXPaHEHUS MPUPOTHOTO
paBHOBECHS;



yOSXKJAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHHU JUIsI COBPEMEHHOMU
[MUBWIM3ALMK: B €€ TYMaHHUCTUYECKOW HAIpaBJIEHHOCTH U Ba)XHOM pOIU B
CO3JaHMM HOBOM 0a3bl MaTEepUANTBHOW KYyJIbTYPHl, PEHICHUH TJIOOATBHBIX
po0JIeM YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA - CHIPHEBOM, SHEPTETHUCCKOM,
MUIIEBOM M  HKOJOTHYECKOM  O€30MacHOCTH, B Pa3BUTUU  MEIUIMHBI,
o0ecIeueHn YCIOBUH YCIICITHOTO TPyAa U DKOJIOTHYECKH KOM(POPTHOHN JKU3HU
Ka)kI0Tr0 YieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTU: IIOHUMAHUS CYIIHOCTA METOJIOB
MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOJIb30BaTh
NOJIy4aeMble 3HAHMS JUIsl aHAJIM3a U OOBSCHEHHUS SBIICHUA OKPYKAIOIIET0 MHUPA
U TPOUCXONAIMX B HEM W3MEHEHMH, YMEHHUs JelaTh OOOCHOBaHHbBIC
3aKJIIOUYEHHUSI HA OCHOBE HAyUYHBIX (PAKTOB M HMMEIOIIMXCS JAHHBIX C LEJbIO
ITOJTYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BAaTh XMMHYECKUE 3HAHHUS JJIA
PCIICHUA HpO6JIeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX,

HHTCPCCA K IIO3HAHUIO U HCCHGHOB&TGHLCKOﬁ ACATCIIBHOCTH, TOTOBHOCTH
1 CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO u CaMOO6p330BaHI/II-O, K
AKTUBHOMY ITIOJIYYCHHUIO HOBBIX 3HAHUU 110 XUMUHU B COOTBETCTBHUU C
KNU3HCHHBIMHA HOTpe6HOCT$IMI/I;

WHTEpeca K  OCOOCHHOCTAM  Tpyda B pa3IuYHBIX  cepax
po¢eCCUOHATIBHOU JIEATEIIbHOCTH.

1.2.2.2 MeTtanpeaMeTHble Pe3yJbTaThl OCBOCHHUS y4eOHOTO MpeameTa

«XuMHUs» Ha YPOBHE CpEIHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HauMMble I (pOpMUpOBaHMS ~ MHUPOBO33PEHUS  OOydarouIuxcs
MEXIUCIUILTMHAPHBIC (MeXIpeMETHBIE) oOI11IeHayYHbIC TIOHSTHA,
OTpaXkarolye LEJIOCTHOCTh HAyYHOM KapTUHBI MUpa U CHEHU(pUKY METOIOB
MO3HAHUSA, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax (MmaTepus, BEIECTBO,
JHEpPrus, SIBJIEHUE, MPOILECC, CUCTEMAa, HAY4YHBIM (DaKT, MPUHIMUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEAOBaHHE, HAOJIOJEHHE, U3MEpEHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBCPCAJILHBIC y‘l€6HBIe HCﬁCTBHH (HO3HaBaTCJ'IBHBIC, KOMMYHHUKAaTUBHEIC,

pEryIsITUBHBIE), 0OecrnieunBatomue hopMupoBanre GyHKIIMOHATBHOM
I'PaMOTHOCTH M COITUATLHOM KOMIIETCHITMHN O00yUYarOIInXCs;

COCOOHOCTH oOy4Jarommxcst HCIOJIL30BaTh OCBOECHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAIbHBIC yUeOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MeTanpenMeTHBIE  pe3yJbTaThl  OTPAKAIOT  OBJAJACHHC  YHUBEPCATbHBIMU
y4eOHBIMH ~ TIO3HABaTCIbHBIMM, KOMMYHHUKAaTUBHBIMH ¥  PETYyJISATHBHBIMU
JIEUCTBUSIMU.
OBnancHNE YHUBEPCATLHBIMU YIYCOHBIMH ITO3HABATEIIBHBIMH JICHCTBUSIMHU:
1) 6a30BbIE JOTUYECKHUE ACHCTBHUS:
CaMOCTOATENLHO  (OopMyIUpOBaTH U aKTyaJIM3UPOBATh  MPOOIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;



ONPEAEATh LU NESITEIbHOCTH, 3aJlaBas IMapaMeTpPbl U KPUTEPUH HX
JIOCTH)KEHHUS, COOTHOCUTHb pE3yJbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMU
LCIISIMU;

WCIOJIb30BaTh MPU OCBOCHUM 3HAHUUM MPUEMBI JIOTUYECKOTO MBIIUICHUS -
BBIJICJISITh XapaKTEPHbIC MPU3HAKU MOHATUN W YCTaHABJIMBATH UX B3aUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIINUE TTOHATHS JIJIs1 OOBICHEHUS OT/ICIBbHBIX (haKTOB
U SIBJICHUM;

BBEIOMpPATh OCHOBAaHWUS M KPUTEPUHM IS KiIacCU(PUKAIIMU BEHIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHaBJINBATb IMPUYINHHO-CJICACTBCHHBIC CBA3HU MCKIY N3y4aCMbIMU
ABJICHUSAMU,

CTPOUTH JIOTHYCCKHC PACCYKICHUA (HHIIYKTI/IBHBIG, ACAYKTHBHBIC, IIO
aHaJ'IOI‘I/II/I), BbBIABJEATh 3dKOHOMCPHOCTH M IIPOTHBOPCUYHMA B paCCMATPHUBACMBIX
SABJICHHAX, (bOpMYJII/IpOBaTB BBIBOABI U 3aKJIFOYCHUA,

MPUMEHATh B  MPOLECCE MO3HAHUA, HCIOIB3YEMBIE B  XUMHUH
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJCIH, IpeoOpa3oBbIBATH  MOJCIBHBIC
MIPEACTaBICHUS - XUMHYECKUM 3HAK (CMMBOJ) AJIEMEHTa, XUMHUYecKast Gpopmya,
ypaBHEHHE XMMHUYCCKOW PEaKIuU - MPH PEIICHUN YYeOHBIX MO3HABATEIbHBIX U
MPAKTUYECKUX 3a/ay, NMPUMEHATh HA3BAHHBIC MOJCIbHBIC MPEACTABICHUS IS
BBISIBJICHUS XAPAaKTEPHBIX ITPU3HAKOB M3YYAEMbBIX BEUIECTB U XUMHYECKHUX
pEaKIui.

2) 0a30BbIC UCCIIENOBATEIIBCKHUE ICHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TTIO3HAHUS BEIIECTB U XUMHUYECKHUX
peakiuii; GopMyIupOoBaTh LIEIH U 3a/1a9H UCCIICI0OBaHUs, NCIIOIb30BaTh
MTOCTaBJICHHBIC U CAMOCTOSATEIIFHO C(POPMYITUPOBAHHBIC BOIIPOCHI B KAUE€CTBE
WHCTPYMEHTA IMO3HAHUS U OCHOBBI JUIsl (hOPMUPOBAHUS TUITOTE3BI 11O IMTPOBEPKE
MPABWIBHOCTHU BBICKA3bIBAEMBIX CYXJICHUN;

BJIQZICTh HABBIKAMH CaMOCTOSITEIIPHOTO IIJIAHUPOBAHUS M TIPOBEICHUS
YYCHUYCSCKUX DKCICPHUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HaOmoaaTh 3a
XOJIOM  TIpollecca, CaMOCTOSITEIbHO  IPOTHO3UPOBAThH  €ro  Pe3yibTarT,
dbopmynupoBath OOOOIICHUS W BBIBOJBI OTHOCHUTEIBLHO JOCTOBEPHOCTH
pe3yJbTaTOB MCCIEI0BAHUS, COCTABISATh OOOCHOBAHHBIM OTUET O MPOJCIaHHOMN
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEeNOBATENbCKOW M IPOEKTHOU
NESTEIbHOCTH, TPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIHLHOMY
IIOMCKY METOAOB PEIICHHsS] NPAaKTUYECKHX 3aJad, NMPUMEHEHHUIO Pa3IuYHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uapopmaluei:

OpUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHHMKAX WHGOpMauu (Hay4dHO-
NOMyJIsipHasi JUTEpaTypa XUMHYECKOTO COJAEpXaHUs, CIPABOYHbIE IMOCOOMS,
pecypcbl MHTepHeTa), aHanu3upoBaTh HHGOPMAIIUIO PA3IMYHBIX BUIOB U (OpM
IpEICTaBIICHNUS, KPUTHYECKH OLICHMBATh e€  JIOCTOBEPHOCTH U
HEIIPOTUBOPEYHBOCTb;



(GbopMyIMpOBaTh 3aIIPOCH U IPUMEHSThH PA3IMYHBIC METO/IbI ITPH TTOMCKE U
oTOope wuHOpMalMK, HEOOXOAMMOMN HJId BBINOJHEHUS YYEOHBIX 3adad
OIIPENIETIEHHOTO TUIIA;

HpI/IO6peTaTI) OIIBIT HUCIIOJIB30BAHU HH(i)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX
TEXHOJIOTUH U Pa3INYIHBIX ITIOUCKOBBIX CUCTCM,

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMANbHYIO (OpMY MpEACTaBICHUS
uHbopMaIuu (cxembl, TpaduKu, AUATPaAMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAYUYHBIM S3bIK B KauyeCTBE CpelICTBa IpU padboTe ¢
XMMHUYECKON HH(OpMaIMel: NPUMEHATh MEXKIpeAMETHbIe ((u3nueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATypbl, HOMEHKIATYPY;

HCIIOJIB30BaTh M Hp606pa30BI>IBaTL 3HAaKOBO-CUMBOJIMYCCKHUC CpPCACTBA
HarjsiaHOCTH.

OBnazieHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMH JI€HCTBUSMMU:
3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYKJIaeMOM TEMbI B XOJie Auanora
W/WIU JTUCKYCCHM, BBICKA3bIBaTh HJEH, (OPMYIUPOBATH CBOU MPEMJIOKECHHS
OTHOCUTEJIBHO BBIITOJHEHUS MPEJIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3EHTAMEN PE3YIbTATOB ITO3HABATEILHON AEATEIBbHOCTH,
IIOJYYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IIPH
BBINIOJIHEHUH XUMHUYECKOTO HKCIIEPUMEHTa, MPAKTUYECKOH paldoThl IO
MCCJIEIOBAHUIO CBOMCTB M3Y4YaeMBbIX BEILIECTB, pPEAM3alUU YUYE€OHOrO IPOEKTa U
(opMyIupOBaTh BBIBOABI 110 pe3yibTaTaM MPOBEAEHHBIX UCCIEAOBAHUI MyTEM
COTJIACOBAHUS MO3ULMNA B X0/1€ 00CYX)AEHUS U 0OMEHA MHEHUSIMH.

OBnazieHWe YHUBEPCAJIbHBIMU PETYJISTUBHBIMU JEHCTBUAMH: CAMOCTOSITEIBHO
IUIAHUPOBATh U OCYILECTBIIATh CBOK ITO3HABATEIIBHYIO JEATEIBHOCTD, ONPEICIIss
e€ LeJIM U 3aJlayd, KOHTPOJIMPOBATh U TIO MEpe HEOOXOAMMOCTU KOPPEKTUPOBATH
npeajiaraéMplii  adropuT™M  JEHCTBUA  TNPH  BBIIOJHEHMM  y4e€OHBIX U
UCCJIEIOBATENLCKUX 3aJa4y, BbIOMpaTh HaumbOoiee H(PPEeKTUBHBIN CrMOCO0 HUX
peuieHusl ¢ y4€TOM MOJIyYeHHUS HOBBIX 3HAHUWA O BEIIECTBAX M XUMHUYECKHX
peakuusx;

OCYLIECTBJISATH  CAaMOKOHTPOJb  CBOEH  JEATEIBHOCTM Ha  OCHOBE

caMOaHaJIN3a U CAMOOLIEHKH.

1.2.2.3 TIlpeameTrHble Pe3yJbTAThl OCBOCHHUS MPOTPAMMBI CPEIHEro OOIIero
o0pa3oBaHMsl MO XUMHUKM Ha 0a30BOM YpOBHE OpPUEHTHUPOBaHbl Ha OOecHedeHHe
IPEUMYILIECTBEHHO  00I1e00pa3oBaTebHOM M OOLIEKYJIbTYPHOM  MOJATOTOBKHU
oOyuaromuxcs. OHM BKIIIOYAIOT crenu@Uueckue A yueOHOro mpenMera «XuMHs
Hay4yHbI€ 3HAHUS, YMEHUS M CHOCOOBI ACHCTBHI MO OCBOCHHIO, MHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHWM, BHJIbI JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUA HU
NPUMEHEHUIO 3HAHUWA B Pa3jIMUYHBIX yYEOHBIX M PEAIbHBIX XU3HEHHBIX CHUTYaIUsX,
CBA3aHHBIX C XuMHeW. B mporpaMmMe 1Mo XUMHM TpPEIMETHBIE PE3yJbTaThl
IpeJICTaBJICHbI M0 TOJaM H3y4YeHUsl.
K konmy obOywyenuss B 10 kiacce mpenMeTHBIE pe3yJbTaThl OCBOCHMS Kypca
«Oprannyeckas XUMHsD OTPaKAIOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUH O XMMHYECKOH COCTaBJISIONICH €CTeCTBEHHO-
HayYHOU KapTUHBI MUPA, POJIM XUMUHU B [TO3HAHUU SIBJICHUN PUPOJIBL,



B (OPMHUPOBAHMM MBIIUICHUS] U KYJIbTYpPbl JIMYHOCTH, €€ (HYHKIMOHAIHLHOU
IPaMOTHOCTH, HEOOXOAMMOM Il  pellIeHHs MPaKTUYeCKHX 3aJady M|
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene,

BJIQJICHUE CUCTEMOM XHMMHMUYECKMX 3HAaHUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAralOIIUe TMOHATUS (XUMHUYECKHM JIIEMEHT, aToM, 3JEKTPOHHAs
o0ojoyka aToma, MOJIEKYJa, BaJIEHTHOCTh,  AJIEKTPOOTPUIIATEILHOCTD,
XUMHUYECKasi CBsI3b, CTPYKTypHasi QopMmyna (pa3BEpHYTass U COKpalEHHAas),
MOJIb, MOJIIpHAsi  Macca, MOJSIpHBIA  00BEM,  YIJIEPOJIHBIM  CKEJIeT,
(byHKIIMOHAIBHAS TPYIINa, paJAuKall, U30MEPHsI, U30MEPhI, TOMOJIOTHUYECKUN PsfI,
TOMOJIOTH, YIJIEBOJOPOJIbI, KHUCJIOPOJ M a30TCOAEpXKAIIHE COEAUHEHUS,
MOHOMEp, NOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHU );

TEOpUU M 3aKOHBI (TEOpUsS CTPOCHUS OpraHWyecKux BemecTB A.M.
BbyTiepoBa, 3aK0H cOXpaHEHHsI MacChl BEIIECTB);

3aKOHOMCPHOCTH, CUMBOJIMYECKHH S3BIK XUMUU,

MHPOBO33PEHUYECKUE  3HAHWs, JEXKalnMe B  OCHOBE  ITOHMMAHMSA
OPUYUHHOCTA W CUCTEMHOCTH XHWMHMYECKHX SIBJICHUM, (DAaKTOJIOTUUECKUE
CBEJICHUS O CBOMCTBaxX, COCTAaBE, MOJYYCHHMH M O€30MacHOM HCHOJIb30BAHUH
BOKHEUIINX OPraHUYECKHX BEIIECTB B OBITY M MPAKTUYECKOW NEATEITBbHOCTH
YEJI0BEKA;

c(OPMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIC MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLME MTOHATHUS MIPU
OMMCaHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHUYECKUX COSANHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN UCIOJIb30BATh XUMHUYECKYI0 CUMBOJIHMKY JJIs
COCTAaBJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMya OpraHMYeCKUX BEIIECTB W YPaBHEHUNH XUMHUYECKUX PEaKIUH,
M3TOTABJIMBATh MOJIEIIA MOJIEKYJ OPTaHUYECKUX BELIECTB JJIsl WUIKOCTPALUU UX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpMHUPOBAHHOCTH YMEHHUI YCTAHABIIMBATH MPUHAJIC)KHOCTh U3YYEHHBIX
OpPraHMYECKUX BEIIECTB IO KX COCTAaBy M CTPOCHUIO K OINPEACIEHHOMY
KJIaccy/rpynne coeauHeHui (yrieBoJAOpOabl, KHUCIOPOJI M a30TCOAEpIKAIIIe
COCIMHEHMSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS), N1aBaTh MM Ha3BaHUS TI0
cucrematrueckoir HomeHknarype (IUPAC), a Taxke NMPUBOIUTH TPHUBHAIBHBIC
Ha3BaHUS OTICIBHBIX OPTaHUYECKHX BEIICCTB (ITUIJICH, MPOIMJICH, alleTHUJICH,
ATUJICHTJIMKOJIb, TIULEPUH, (eHOJ, hopMaTbAeTa, alleTAIbIACTH ], MypaBbUHAS
KHCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHCIOTa, CTEApUHOBAs KHUCIOTA,
TII0K03a, GPYKTO3a, Kpaxmall, eJIII0103a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHUSI OMNPENETSATh BHUIbI XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OMHAPHBIE U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHATH TOJOXKEHUSI TEOPUU CTPOEHUS
opranuyeckux BemecTB A.M. bytiepoBa s OOBSICHEHHS 3aBUCUMOCTH
CBOMCTB BELIECTB OT MX COCTaBa MU CTPOCHUSA; 3aKOH COXPAHEHMS MAacCChI
BEILIECTB;



c(hOpMHPOBAHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHUE,
bU3NYEeCKUe U XMMHYECKHUE CBOMCTBA THUIIMYHBIX MPEACTABUTEICH pPa3IMUHBIX
KJIACCOB OPTraHWYECKUX BEMIECTB (METaH, dTaH, ATWICH, MPOTMIICH, alleTHUJICH,
Oyramuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, ATAHOJ, dTUJIICHTIIUKOJIb,
rmIepyH, (peHo, aneTanbaeru, MypaBbiHas U YKCYCHAsI KUCJIOTHI, TIIOKO03a,
Kpaxmaji,  IeJUTI0JI033a,  aMHUHOYKCYCHas  KHCIIOTa),  WJLIIOCTPUPOBATh
TCHETHYECKYI0 CBSI3b MEXKAY HHUMH YPaBHCHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(OpMHPOBAHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHUKH
YIJIEBOJIOPOAHOTO ChIpbs (HEdTh, MNPUPOTHBIA Tra3, Yroib), CIOCOOBI HX
nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MTPOTyKTOB MepepadoTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHHUS MO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WM MPOIYKTA
peakiMy MO HM3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpPMHUPOBAHHOCTh YMEHHUM BIIaJIETh CHUCTEMOW 3HAHWM 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAaHUs, UCTIOJIb3YEMbIX B XUMHUU MPU U3YYECHUH BEILIECTB
U XUMUYCCKMX  SBIICHMM  (HaOJIOJIeHWe, HW3MEpeHue,  DKCIIEPUMEHT,
MOJICITUPOBAHUE), UCIIOIb30BaTh CUCTEMHBIC XUMUUYECKUE 3HAHUS IS TTPUHSATUS
pelIeHU B KOHKPETHBIX KU3HCHHBIX CHUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMHU U
UX TIPUMEHCHHEM;

C(l)OpMHpOBaHHOCTB YMGHI/Iﬁ CO6JIIOI[aTB IIpaBHJia I10JIb30BaHUA XUMHYECKOM

MOCYI0M U JTaOOpaTOPHBIM 000PYAOBaHUEM, a TAKKE MpaBUiIa 0OpaIleHUs C
BEIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSAMU TI0 BBIMTOTHEHHUIO 1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATH XUMHUYECKUHN
AKCIIEPUMEHT (NIPEBPALLEHUS] OpPraHMYECKUX BELIECTB MpPU HArpeBaHUH,
NOJlyY€HUE OTWIEHA M U3YYEHHE €ro CBOMICTB, KayeCTBEHHbIE pEaKLUU
OpPraHMYECKUX BEIIECTB, JEeHATypalus OENKOB MpH HarpeBaHUM, IIBETHHIC
peakuuu OEJIKOB) B COOTBETCTBUU C NpPaBUJIAMHU TEXHUKU O€30MACHOCTH IPHU
oOpalieHu ¢ BEUIECTBAMU M JTA0OPATOPHBIM OOOpPYAOBAHMEM, MPEACTABIISTH
pe3ynbTaThl XHUMHUYECKOTO OKCIepuMeHTa B (opMe 3alucu ypaBHEHHMA
COOTBETCTBYIOIIMX peakmuii U (QOpMyIHMpOBaTH BBIBOJIBI HAa OCHOBE IJTHUX
pE3yJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUW KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, MOJIYYaEMyK0 U3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
uHpopmaiuu, IHTepHeT U Apyrux);

chOPMHPOBAHHOCT, yMEHUW  COOMIOATh TMpaBWia  AKOJOTUYECKU
1e1ecOo00pa3HOro TMOBEIEHUS B OBITY U TPYAOBOM JESATENILHOCTH B IENAX
COXPAHEHUSI CBOETO 3/10POBbSl U OKPYXAIOLIEH MPHUPOJHON CpPEIbl, OCO3HABATH
OMAaCHOCTh BO3JIEWCTBUS Ha >KUBBIE OPraHW3Mbl ONPENEIEHHBIX OPTraHUYECKUX
BELIECTB, NoHMMas cMmbica nokazatens [IJIK (mpexgenbHo gomycTtumoit
KOHILIEHTpAIMK), TOSACHATh Ha TNpPHUMEpax CHOCOObl YMEHBIIEHUS H
IIPEIOTBPALICHNUS UX BPEHOTO BO3ACHCTBUS HA OPraHNU3M YEJIOBEKA,



JJIs1 O6y‘IaIOHII/IXCH C OT'paHMYCHHBIMH BO3MOXKXHOCTAMMU 300POBbA: YMCHHC
IMPUMCHATb 3HAHUA 00 OCHOBHBIX AJOCTYIIHBIX MCTOJAX ITO3HAHHWA BCUICCTB U
XUMHUYCCKHUX HBHCHHﬁ;

JUISL CJETbIX W ClIa0OBUIAIIMX OOYYAIOMIMXCS: YMEHHE HCIOJb30BaTh
pensepHO TOYEUHYIO cHCTeMy oOo3HaueHuid JI. bpains s 3anucu
XUMHUYECKUX (GOPMYIL.

K konmy oOyuenus B 11 kmacce mpenMeTHBIE pPE3yibTaThl OCBOCHHSI Kypca
«OO0111as1 1 HEOpTraHUYECKask XUMHUS OTPaKaroT:

cOPMHPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKON COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, POJIM XUMHUM B TIO3HAHWM SIBJICHUU
Opuposibl, B (POPMHPOBAHWUU MBINUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOJMMOM Il PEIICHHUS MPAKTUYECKUX
3a71a4 U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAaHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloNue MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, M30ToI, S-, p-, Cl-
AJICKTPOHHBIE OpOWTAd aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJIAPHBIA OO0BEM,
BAJICHTHOCTb, DJICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHUCICHMS, XUMHUUYECKas
CBsI3b (KOBAJICHTHAsl, MOHHAS, METAJUIMYECKasi, BOJOPOIHAS), KPHUCTAIINYECKAS
pEIIETKA, TUTIBI XMMUYECKUX PEAKIUA, PaCTBOP, JIEKTPOIUTHI, HEAIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs JHUCCOLMALINSA, OKHCIUTENh, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOUN peakiuu, XUMUUECKOE PABHOBECHE);

TEOPUH M  3aKOHBI  (TEOPHUS  DJICKTPOJMTHYCCKOM  JAMCCOIMAIINH,
nepuoanueckui 3akoH [[.1. MenneneeBa, 3ak0OH COXpaHECHUS MacChl BENIECTB,
3aKOH COXpaHCHMs W TPEBpaIlCHUS JSHEPTUM IIPH XHUMHUYECKHUX PEaKIUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU SA3bIK XUMHH, MHUPOBO33PCHUYECKHUE 3HAHUS,
JIe)KAIUEe B OCHOBE IOHMMAHUS MNPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (DaKTOJIOTHYECKUE CBEACHUS O CBOMCTBAxX, COCTaBE, MOJYYCHUH H
0€30IaCHOM HCIOJIb30BAaHUU BAXKHEHUIINX HEOPraHWYECKUX BEIECTB B OBITY U
MPAKTUYECKON JICITETLHOCTH YEJIOBEKA,;

c(hOpMHPOBAHHOCTh YMEHHI BBISBJISATH XapaKTePHbIE MPU3HAKH TMOHATHIA,
YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IIOHATHS IIPU
OINMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHHUI HCMOJIb30BaTh XUMUYECKYIO CUMBOJIUKY

JUIsE  cocTaBieHHs (OpMyJ BEIIECTB W YpPaBHEHUW XHMHUYECKHX pEaKIuH,
cuctematuyeckyto Homenkinatypy (IIIPAC) wu TpuBManbHble Ha3BaHMS
OTJIETIbHBIX HEOPTraHUYECKUX BEIIECTB (YrapHbIM ras, yriaekuciblil ra3, aMMHUak,
rai€Hasi U3BeCTb, Heral€Hasi U3BeCTb, MUThEBAs COJIA, TUPUT U JPYTHE);

chOPMHPOBAHHOCT, YMEHUW OMNpPEACNATh BaJCHTHOCTh M CTEIMEHb
OKHCJIEHUSI XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BUI
XUMUYECKON CBsI3W (KOBAJEHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJHAsA) B
COCMHEHUAX, THUMN KPUCTAJUIMYECKONM PEMETKH KOHKPETHOTO BENIECTBA
(aTomMHas1, MOJICKYJISIpHAs, HOHHAs, METAJUIMUECKast ), XapaKTep CPe/lbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;



c(pOpMUPOBAHHOCTH YMEHUH yCTaHaBIIMBAaTh PUHAJIEKHOCTD
HEOPraHWYECKUX BEIIECTB 10 UX COCTaBY K OINpPEAEIEHHOMY Kiaccy/TpyIie
COEIMHEHHH (ITPOCThIE

BEIIIECTBA - METAJUIbl U HEMETAJIIbI, OKCH/IbI, OCHOBaHUS, KUCJIOTHI, aM(OTEepHbIS
TUAPOKCHUIBI, COJTH);

c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MIEPUOANIECKOTO 3aKOHA
JAN. MeHngeneeBa ©W  JEMOHCTPUPOBATH  €r0  CUCTEMATHU3UPYIOIUIYIO,
OOBSICHUTEILHYIO U TPOTHOCTHYCCKYIO (DYHKITNN;

c(OPMUPOBAHHOCTh YMEHHMM XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHYECKUX 3JIeMEHTOB 1-4 mnepuonoB Ilepuoanueckoil cucTemsl
xumudeckux anmeMmeHtoB J[.M. MenpaeneeBa, MCHOIB3ysS MOHATHA «S-, p-, O-
DIIEKTPOHHBIE opouTanmy, «QHEPIreTUYECKUE  YPOBHWY, OOBSACHATH
3aKOHOMEPHOCTM HW3MEHEHHsI CBOMCTB XMMHMYECKHMX DJJIEMEHTOB W  HUX
COEAMHEHN M0 nepuoaaM MW rpynnaM lleprnoguyeckor CHCTEMBI XMMHYECKUX
sanemenToB [[.1. MeHeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepH30BaTh (OMHUCHIBATH) OOIIUE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX KJIAcCOB,
MOATBEPKAATh CYIIECTBOBAHUE TEHETUUECKON CBSI3M MEXKIY HEOPraHUYECKUMHU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OPMUPOBAHHOCTh YMEHMSI KJIaCCU(PUIIUPOBATH XUMUYECKUE PEAKIINU
10 Pa3JINYHBIM MPU3HAKAM (YHUCIYy U COCTaBYy PEAarupyrolIuX BEIIECTB, TEINIOBOMY

ety peakiuu, I3BMEHEHUIO CTENIEHEW OKUCIICHUS SJIEMEHTOB, 00paTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHUI COCTABJIATh YPAaBHEHUS PEAKIMI Pa3IMYHBIX
TUTIOB, TIOJIHBIE M COKpAIIEHHBIE YPAaBHEHHS pEaKIMi HOHHOTO OOMEHa,
YUYUTBIBAS YCIOBUS, IPU KOTOPBIX 3TU PEAKLIUHA UAYT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHHUI IIPOBOJMTH PEAKLIMH, MIOATBEPKIAOIINE

KA4E€CTBEHHBIN COCTAB Pa3JIMYHbIX HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PAaCTBOPAX HEOPTAHUYECKUX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHUMU PaCKpBIBaTh CYIIIHOCTb OKUCIUTEIBHO
BOCCTAaHOBUTENBHBIX PEaKLUI OCPENCTBOM COCTABJIEHMSI AJIEKTPOHHOTO OaaHca
ITUX PEaKLUN;

chOPMHUPOBAHHOCTh  yMEHUW  OOBSICHATH  3aBUCUMOCTH  CKOPOCTHU
XUMUYCCKON peakmuy OT Pas3IudHbIX (PAKTOpOB; XapakTep CMEIICHUSI
XUMHUYECKOTO PAaBHOBECHS

B 3aBUCHMOCTH OT BHEIITHEro Bo3aecTBus (mpuniui Jle Ilarensbe);

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaThb XUMUYECKHE MPOIECCHI,
JIekKale B OCHOBE MPOMBIIUICHHOTO MOJIyYeHUsI CEPHOM KHCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTaBICHUNA 00 OOIIMX HAYYHBIX MPUHLHUINAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOT0 MPOU3BO/JICTBA;



c(hOpPMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYHMCIIEHUS C MCIIOJIb30BAHUEM
MOHSTHUSL «MacCOBast JI0JI BELIECTBA B pacTBOPE», OOBEMHBIX OTHOILIEHUHN Tra30B
IpU XUMHYECKHUX PEaKIIMsIX, MAaCChl BELIECTBA MU 00BhEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM 00bEMY OJHOTO M3 YUAaCTBYIOIIUX B pPEaKIUU
BEIIECTB, TEIUIOBOTO 3(PQeKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BELLECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

chOpMHUPOBAHHOCT, ~ YMEHHMM  COOJIO/IaTh  TpaBWjia  MOJIb30BaHUSA
XUMHUYECKON TMOCYJI0il M J1abopaTOpHBIM OOOpYAOBaHHEM, a TaKXKe IpaBuia
oOpalieHusi ¢ BEHIeCTBAMU B COOTBETCTBUHM C MHCTPYKUHUSAMH 1O BBITIOJHEHUIO
71a00pATOPHBIX XUMHUECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATh M BBINOJIHATH XUMHUYECKUH
HKCIEPUMEHT (pa3iokKeHHe NepOKCUIa BOJIOpoaa B MIPUCYTCTBUU KaTalu3aTopa,
ONpENEICHUE CpEeAbl PAcTBOPOB BEUIECTB C IMOMOLIBIO YHHUBEPCAIBHOTO
UHAMKATOpa, BIIMAHUE pAa3IMYHBIX (HAaKTOPOB Ha CKOPOCTh XHUMHUYECKOH
peakuuu, peakuud HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIUU Ha Ccyibdat-,
KapOOHAT- W  XJOpPUA-aHUOHBI, HA  KAaTHOH  aMMOHMS,  pelIeHUE
OKCIIEPUMEHTANbHBIX 3a7ady no TeMaM «Metamey U «Hemeramie») B
COOTBETCTBMM C MpPaBWIAMH TEXHUKM O€30MaCHOCTU IMpU OOpAIIEHUU C
BEIIECTBAMH U JaOOpaTOpHBIM OOOpPYAOBAHHEM, MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO 3KCIEpPUMEHTA B (DOpME 3alUCU YpPaBHEHUU COOTBETCTBYIOLIUX
peakuuii 1 popMyIHUpOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHUYECKH AHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, MOJIYYaeMyK0 M3 pa3HbIX HCTOYHUKOB (CpElCTBA MacCOBOM
KOMMYHUKaIu, IHTepHET U ApyTrux);

chOpMHUPOBAHHOCTh YMEHHMH  COONIOJATh TpaBWJIa  DKOJOTHYECKHU
11EeJIeCO00Pa3HOr0 TOBEJCHUSI B OBITY M TPYAOBOM JEATEIHLHOCTH B IEIISAX
COXpPAaHEHUSI CBOETO 3/I0POBbA W OKPYKAIOLIEH MPUPOJHON Cpelibl, 0CO3HABAThH
ONACHOCTh BO3JCHCTBHS Ha JKHUBBIE OPraHW3Mbl OINPEICIEHHBIX BEIECTB,
noHuMasi cmbicn mnokazatens [IJIK, moscHsATe Ha mnpuMmepax CrocoObI
YMEHBIIICHUS W TPEJOTBpAIleHUsT MX BPEIHOIO BO3JCHCTBUS Ha OpPraHU3M
YEIIOBEKA,

JU1s1 00YYAIOIIMXCS C OTPaHUYEHHBIMUA BO3MOKHOCTSIMU 37J0POBbsI: YMEHHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB W
XUMHUUYCCKHUX SIBICHUM;

JUISL CHETBIX W CIa0OBUIAIMMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO ToUeuHyIo cucteMmy obo3Hauenuid JI. bpaiins mist 3anmucu XuMUIecKux

dbopmy.



Ilnanupyemble pe3yiabTaThbl OCBOCHUSI 0011e00pa30BaTeIbHON IUCHUIIMHBI B co0TBeTCTBHU ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

Ko u Ilnanupyemble pe3yibTaThl 0CBOEHHUS TMCUUILINHBI
HAHMMEHOBAaH
ue
(l)opnla):dxpyeM O6ume’ JMcuunInHApHbIe’
KOMIIETeH N
i

OK 01. B yacTu TPy10BOIr0 BOCIIMTAHMS: - BJIAJIETh CHUCTEMOW XMMHWYECKHUX 3HAHUH, KOTOpPAs BKIIIOYAET:

Bri6upats -  TOTOBHOCTh K TpYyIy, OCO3HAaHHE | OCHOBOIIOJIATAIOMINE TOHATUA (XUMUYECKUNA DJIEMEHT, aToM,

CIIOCOOBI [IEHHOCTH MacTepCTBa, TPYI0JII00UE; 3JIEKTPOHHAsT 000JI0UKa aroma, s-, p-, 0-3JEKTPOHHBIC OpOUTAIH

peleHus - TOTOBHOCTh K AaKTHUBHOHN JEATEIbHOCTH | aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATETbHOCTD,

3aaa4 TEXHOJIOTUYECKOM u COLIMAIbHOM | CTENEHb OKUCIICHMS, XUMUYECKasi CBA3b, MOJIb, MOJISIPHAsI Macca,

Mpo(eCCUOH | HATIPABJICHHOCTH, CIIOCOOHOCTH | MOJISIDHBIM ~ O0BEM,  YIJIICPOJHBIM  CKEJIeT, (YHKIUOHATbHAS

ATbHOU WHUIIMAPOBATh, MJIAaHUPOBATH U | TpyIa, paaukai, U30Mepus, HU30MEpbl, TOMOJIOTUYECKHUI psi,

NEATENIBHOCT | CAMOCTOSATENIBHO BBITIOJTHSATD TaKylo | TOMOJIOTH, YIJE€BOJOPOJbI, KHUCIOPOA- U  a30TCOJAEpIKallue

u JEATEIIbHOCTD; COCIMHEHHUs, OWOJIOrMYECKH AaKTUBHBIE BellecTBa (YIJICBOJbI,

MPUMEHUTEN |- HWHTEpeC K  pa3IuuHbiM  cdepaM | )KUpbl, O€lKHh), MOHOMEp, TOJHUMEP, CTPYKTYpHOE 3BEHO,

BHO K npodeCCUOHAILHON JIEATEIIBHOCTH, BBICOKOMOJIEKYJISIPHBIE COSMHEHMS, KPUCTAITINYECKasi perieTka,

paznuuHbiM | OBJIaieHUe YHHUBEPCAJbHBIMH | TUIIBI XUMUYECKUX PEAKIMM (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE,

KOHTEKCTaM | y4eOHbIMH NMO3HABATEJIbLHBIMH | DK30-U JHIOTEPMUYECKHE, PEAKIIUM MOHHOTO OOMEHa), pacTBOD,
NeHCTBUSIMM: AIEKTPOJIUTHI, HEDJICKTPOJIUTHI, AIEKTPOIUTHYECKAS
a) 0a3oBbIe JIOTHYECKHE [1eliCTBUS: JIMCCOLHALINS, OKHUCIIUTEIb, BOCCTAHOBHTEIIb, CKOPOCTh
- CaMOCTOSITEIbHO  (POPMYNIHMPOBATH U | XUMHUYECKOM pEaKIMU, XHMHYECKOE paBHOBECHUE), TEOPUU U
aKTyaJu3upOBaTh po0JemMy, | 3aKOHBI (TEOpUsi XUMHUECKOTO CTPOCHUSI OPTaHWYECKHUX BEIIECTB

1 o o o
YKa3blBaloTCA INYHOCTHbIE U MeTanpeaMeTHble pe3yabTaTbl 3 PrOC COO (B nocneaHen peagakumm ot 12.08.2022) B otrnaronsHoi popme, popmupyembie 0buieobpasoBaTenbHOM
ANCUUNANHON
2 o
OuncumnnnHapHele (NpegMeTHble) pe3ynbTaTbl YKa3biBalOTCA B COOTBETCTBUM C METOAMKOM NpenoaaBaHma AUCLUNANHDI



paccMaTpuBaTh €¢ BCECTOPOHHE;

- YCTaHABJIWBATh CYIICCTBECHHBIM IMPU3HAK
J5R105 OCHOBaHMUS IS CpaBHCHWUS,
KJ1accupUKaIUU U 0000IICHHMS;

- ompenensaTh  IENH  JACATCIBHOCTH,
3aJ1aBaTh TIApaMETPbl W KPUTEPUH UX
JIOCTHIKEHHS,

- BBIABIISTD
MIPOTUBOPEUHS B
SIBJICHUAX;

- BHOCUTH KOPPEKTHUBBI B JICSTCIBHOCTD,
OIICHWBATh  COOTBETCTBHE  PE3yJbTATOB
IIEJIsIM, OILICHHBAaTh PHUCKH IOCICIACTBUM
JIESITEIIbHOCTH;

- pa3BUBAaTh KPEAaTUBHOE MBIIUICHUE IPU
peIIeHUH )XKMU3HCHHBIX TTPo0IIeM

0) 0a30BbIe HCCJIe0BATEIbCKHE

3aKOHOMEPHOCTH u
paccMaTpUBaEMbIX

JelCTBUSA:

- BJIAJIETh HaBBIKAMH y4eOHO-
HCCJIIEIOBATEILCKON u MPOEKTHOM
NEATEeIbHOCTH, HaBbIKAMHU  pa3pelIeHUsI
npo0JieM;

- BBIBJSITh  NPUYHUHHO-CJICJCTBEHHbBIC
CBSI3M U aKTyaJM3upoBaTh  3ajaugy,
BBIJIBUTaTh  TUIIOTE3Y €€  pelIeHus,

HaxOJWUTb apTyMEHTHI JUIsl JOKa3aTesIbCTBA
CBOMX YTBEPKICHHM, 3a1aBaTh IapaAMETPHI
Y KpUTEPUH PELIECHNS,

- aHAJIM3MpPOBATh IIOJYYEHHBIE B XOJ€
peleHns 3a1a4d PE3yabTaThl, KPUTHUECKH

A.M. bytnepoBa, TeOpus SICKTPOJUTHYECKON IUCCOLMALINH,
nepuoguueckun 3akoH .M. MeHneneeBa, 3aKOH COXpaHECHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUM S3bIK  XUMUH,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBE, MOJYYCHUU U
0€30MIaCHOM HCTOJIb30BAHUM BAXXHEHINIUX HEOPTaHUYECKUX U
OpraHUYeCKUX BEIIECTB B OBITY M MPAKTUUYECKON JEATEIbHOCTU
YeJI0BEKa;

- YMETh BBISBISITh XapaKTEPHbIE MPU3HAKA W B3aUMOCBS3b
W3YyYECHHBIX TOHATUH, MPUMEHATH COOTBETCTBYIOIIME ITOHSTHUSA
MpA OINKWCAHWUUA CTPOCHHS W CBOWCTB HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB W WX MPEBpPAIICHUN; BBISBIATH
B3aMMOCBSI3b ~ XMMHYECKMX  3HAaHMM C  TOHATHSIMH H
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

- YMETh MCII0JIb30BaTh HAMMEHOBAHUS XUMHYECKUX COCIUHCHUU
MEXKIYHAPOJIHOI0 COK3a TEOPETUUECKON U MPUKIATHON XUMUU U
TPUBHAIBHBIC HA3BAHUS BAKHECHUIIIMX BEIICCTB (ITUJICH, allCTHIICH,
rImIepuH, ¢eHosn, GopManbaerul, YKCYCHas KHCIIOTa, TJIWIIMH,
yrapHblil Tra3, YIJIEKHUCJbIM Tra3, aMMHakK, TraileHas W3BECTh,
HeraiieHass HW3BECTb, MUTbEBas COJla WU JAPYTrux), COCTaBIATH
(dhopMyJIbl HEOPraHUYECKUX U OPTAaHUYECKUX BEIIECTB, YPAaBHCHUS
XUMHUYECKUX pPEakKiHii, OOBSICHATh HX CMBICI; MOJATBEPKIATh
XapaKTEpHbIC XUMHYECKHE CBOMCTBA BCIIICCTB
COOTBETCTBYIOIIUMH JKCIEPUMEHTAMHU M 3alKCSAMH YpPABHEHUH
XMMUYECKUX PEAKINN;

- YMETh  yCTaHaBIWMBaTh  MNPUHAIJICKHOCTh  HM3YYEHHBIX
HEOPraHWYECKUX W OPraHUYECKUX BENIECTB K OMNPEICIICHHBIM
KJIaCCaM U TPyIIaM COEAWHEHUH, XapaKTepU30BaTh UX COCTAB U
BAXKHEUILIME CBOWCTBA; OMNPEAENIATH BUIbl XUMHUUYECKHX CBA3CU
(KOBaJIeHTHasi, WOHHAs, METAJUIMYECKasi, BOJIOPOJIHAs), THUIIbI
KPUCTAJUIMYECKNX  PENIETOK  BEMIeCTB,  KJIACCHU(PUIIMPOBATH




OLICHHUBATDH Hux AOCTOBCPHOCTD,
IIPOrHO3UpPOBATL HU3MCHCHHC B  HOBBIX
YCIIOBUAX,

- YMCTb ICPCHOCHUTD 3HaHHUA B

MO3HABATENIbHYIO U MIPAKTUYECKYIO 00J1aCTH
KU3ZHEIEITeIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00JacTe;

- BBIABUTATh HOBBIC WJEH, TMpeiaraTh
OpUTHHATBHBIC TTOXO/IBI ¥ PEIICHUS;

- CIIOCOOHOCTh UX MCIOJIb30BaHUS B
ITO3HABATEJIbHON U COMAIIBHON MPAKTUKE

XUMHYECKUE PEAKIINH;
- c(hopMHUpPOBATH MPENICTABICHUS: O XUMHUYECKON COCTaBJISAIONIEH
€CTECTBEHHOHAYYHOW KApTHHBI MUpPA, POJM XHUMHUHU B IMO3HAHUU
SBJICHUM MOPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPHI
JUYHOCTH, €€ (PYHKIIMOHAILHON IPaMOTHOCTH, HEOOXOAUMOM ISt
pelIeHus] MPaKTUYECKUX 3aJlad M IKOJIOTMYECKHM O0OOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3[J0POBbIO U MIPUPOJIHOM CPELIE;

- yMEeTh MpPOBOJAUTH pPAacUeTbl MO XUMHUYECKUM (opmyraM u

YpaBHEHUSIM  XUMHYECKUX  PEAKIUA C  HCIOJb30BaHUEM
(buU3MYeCcKUX  BEIMYUH,  XapaKTepU3YIOIIUX  BEIIECTBA  C
KOJIMYECTBEHHOM CTOpPOHBI: Macchl, oObeMa (HOpMaJibHbIC

YCJ'IOBI/IH) ra30B, KOJIMYECCTBA BCIICCTBA, HCIIOJb30BATh CUCTCMHBIC
XUMHWYCCKUC 3HAHUA I IIPHUHATHA pCHICHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyalUAgX, CBA3dHHBIX C BCIICCTBAMH M HX

IPUMEHEHUEM
OK 02. B o0gactTm  HEHHOCTH  HAYYHOIO | - YMETh IUIAHUPOBATH U BBIIOJHATH XUMHUYECKUU SKCIIEPUMEHT
Hcnonb30Batr | mO3HAHUA: (mpeBpallleHusT OpPraHMYEeCKHX BEIIECTB MpH  HarpeBaHUH,
b - cOpPMHUPOBAHHOCTb  MHUPOBO33pPEHUS, | IOTYUCHHE STUJIIEHA U HM3yUYEHUE €ro CBOWCTB, KauyeCTBEHHbBIE
COBPEMEHHBI | COOTBETCTBYIOLLETO COBPEMEHHOMY | p€aklUMi Ha ajbAETUIbl, Kpaxmall, YKCYCHYIO KHUCIOTY;
€ CpelcTBa YPOBHIO Pa3BUTHsI HAYKU M OOIIECTBEHHOM | IeHaTypalns OEIKOB MPU HarpeBaHUU, LIBETHBIE PEAKIIUU OEJIKOB;
MOMCKA, NPaKTUKH, OCHOBAHHOTO HAa JMaJiore | MpOBOJUThH PEAKIIMM HOHHOTO 0OMEHa, ONPEAEIATh CPEy BOJIHBIX
aHanu3a u KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO | pPACTBOPOB, KAYECTBEHHbIE PEAKIMU Ha Ccylbdar-, kapOoOHAT- U
MHTEPIpETall | CBOEr0 MECTa B MOJUKYJIBTYPHOM MUPE; XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHUS; pemarb
1507 - COBEpILICHCTBOBAHHME  SI3bIKOBOW W | OKCIIEPUMEHTAJIBHBIE  3aJauyd 1o TemMaM "Mertamel" W
uH(DOpMAIUU | YUTATEIILCKOW KYJIbTYphl Kak cpeacTBa | "Hemetamnsl") B COOTBETCTBMM C  MpaBWIAMHA  TEXHUKHU
17§ B3aMMOJCHCTBUS ~ MEXAYy JIIOABMH U | 0€30MaCHOCTU MpU OOpPAIEHUH C BEIIECTBAMU M J1a00paTOPHBIM
uH(pOpPMaIMO | TO3HAHUS MUDA; 00Opy/IOBaHUEM; MPEACTABIATH  PE3YyJbTATBl  XUMHUYECKOTO
HHBbIE - OCO3HAHHE LEHHOCTH HAy4YHOM | SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHHUU COOTBETCTBYIOIIHUX
TEXHOJOTHH | ACSITENbHOCTH, TOTOBHOCTh OCYIIECTBISTH | peakuuid u  (HOpMynIHpoBaTh BBIBOJABI HAa OCHOBE JTHX
TUIS IIPOEKTHYIO U MCCJIEIOBATENBCKYIO | pE3YJIbTaTOB;




BBITIOJIHEHUS
3aj1a4y
npodeccuoH
aJIbHOU
JEeSTEIBHOCT
U

ACATCIIBHOCTD HHAWUBUAYAJIBHO U B I'PYIIIIC,

OBaanenne YHHBEpPCAIbHBIMH
Y4eOHbIMU NMO3HABATEJILHBIMU
NeUCTBUSAMMU:

B) padora ¢ nudopmanueii:

- BJIAJICTh HaBbIKaMU MOJTYYEHHUS
uHpopMallMu U3 HCTOYHUKOB  Pa3HBIX
TUIMOB, CaMOCTOSITEILHO  OCYIIECTBIISATH
MOUCK, AaHajau3, CHUCTEMaTH3alui U

UHTEPIIPETANNIO MHOOPMAIIMK Pa3TMIHBIX
BUJIOB B (DOPM IIPE/ICTABIICHMS,
- co3maBaTh TEKCTHI B
dbopmarax c y4eTOM
uHpopMaruu ®W  1IEJICBOM
BBIOMpAs ONTHMAJIBHYIO
IIPE/ICTABIICHUS M BH3yallU3alliy;

- OIICHHUBATH JIOCTOBEPHOCTD,
JIETUTUMHOCTD uHbOpMaIuH, ce
COOTBETCTBHE TIPAaBOBBIM M MOpPaJIbHO-
THYECKUM HOpMaM;

- HCIOJIL30BATh cpencTBa
WHGOPMAITMOHHBIX ¥ KOMMYHHKAIIHOHHBIX
TEXHOJOTHMH B PEIICHHMH KOTHUTHBHBIX,
KOMMYHHMKATHBHBIX M OPraHU3aIllMOHHBIX
3a71ad = ¢ coOJrojieHueM  TpeOoBaHMI
OPrOHOMHKH, TEXHUKH  OC30IacCHOCTH,
TUTHEHBI, PEeCypcocOepekeHUs, TPaBOBBIX
u ITUYECKHX HOPM, HOpM
nH(OPMAITMOHHON O€30TTaCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS U

pa3IMYIHBIX
HAa3HAUYCHU A
ayIuTOPHH,

(opmy

- yMeThb  aHaJU3MpOBaTh  XHMHUYECKYI0  HH(OpMaIuio,
MOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopmaiuu, cetb IHTepHET u Apyrue);

- BJIaJIETh OCHOBHBIMU METOJIaMH HAy4YHOT'O MO3HAHHUS BEIECTB U
XUMHUYECKUX SBJICHUN (HaAOI0/IeHUEe, U3MEpPEHUE, SKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh NPOBOJMTH PACUEThl MO XUMUYECKUM (opMynam u

YpPaBHEHUSIM  XUMHYECKUX  PEAKIUA C  HCIOJIb30BaHUEM
(bu3MYeCcKUX  BEIMYUH,  XapaKTepU3YIOIIUX  BEHIECTBA  C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObeMa (HOpMaJIbHbIC

YCJ'IOBI/IH) ra30B, KOJIMYECCTBA BCIICCTBA, HCITIOJb30BATh CUCTCMHBIC
XUMHUYCCKUEC 3HAHUA I HIPUHATHA pemeHm”I B KOHKPCTHBIX
JKU3HCHHBIX CHTyalUAX, CBSA3aHHBIX C BCIICCTBAMH M HX
IMPUMCHCHHUCM




3aIuThl THGOPMAILMK, UHPOPMALIMOHHOM
0€30MacHOCTU JTUYHOCTH;

OK 04.
OddexTrBHO
B3aNMOJEUCT
BOBaTh U
paboTaTh B
KOJIJIEKTUBE
Y KOMaHZe

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOSITETIbHOCTU U CaAMOOIIPE/IEIICHUIO;
-OBJIAJICHUE HAaBBbIKAMH y4eOHO-
HCCIIEI0BATENIbCKOM, IIPOEKTHOU 151
COITMAJIbHOM JICATCIILHOCTH;

OBiaanenue YHHBEPCATbHBIMH
KOMMYHUKATUBHBIMU A€CTBUSIMM:

0) coBMecTHAas J1esITeJIbHOCTD.

- IIOHUMATh u HCIIOJIb30BaTh
MpEeUMYyIIECTBa KOMaHTHOU u
WHIUBUAYaAJIbHON PaOOTHI;

- MPUHUMATh e COBMECTHOM
JIeSITEILHOCTH, OpraHU30BBIBATH n
KOOPAUHUPOBATh  JEUCTBUA MO ee

JIOCTHXKEHHUIO: COCTABIISITh IIJIaH JCHCTBHUIA,
pacopenensiTb PO C YYETOM MHEHUH
YYaCTHUKOB o0CyX1aTh  pe3yJbTaThl
COBMECTHOM paboThI;

- KOOPAWHUPOBATH U BBIMOJHITL paboOTy B
YCIOBUSIX PEAJBbHOr0, BUPTYAIBHOIO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILIECTBIISITh MMO3UTUBHOE
CTPAaTETUYECKOE ITOBEJACHUE B Pa3JIMYHBIX

CUTyallusX, MpOSBIATbL TBOPYECTBO U
BOOOpaxeHue, ObITh MHUITUATUBHBIM
OBJaanenne YHUBEPCAJIbHbIMHU

PeryJsiTUBHbIMH J1€fiCTBUSIMHU:
I') NPUHSATHE ce0sl U IPYTUX JIOIeii:

- YMETh IUIAHUPOBATh W BBINIOJIHATh XUMUYECKAW SKCIIEPUMEHT
(mpeBpalmieHuss OpPraHMYECKUX BEHIECTB IPU  HArpeBaHUHU,
MOJYYEHNUE JTUJICHA U HW3YYEHUE €ro CBOWCTB, KAaYECTBCHHBIC
peaKuMu Ha  aJNbJCTUJIbI, Kpaxmajd, YKCYCHYIO KHCIOTY;
JieHaTypaiys OCJIKOB IIPU HAarpeBaHUM, IIBETHBIC PEAKIIMN OCIIKOB;
MPOBOAUTH PEAKIIMM MOHHOTO 0OMEHa, ONIPEACIISITh CPEAY BOJAHBIX
pacTBOPOB, KaueCTBEHHBbIC pEaklMd Ha cyibdaT-, KapOoHaT- U

XJIOPU-aHUOHBI, Ha KaTHUOH aMMOHHSI; perarb
AKCIICpUMEHTAJIbHBIE  3aauyd 1o TeMam "Mertauibl" u
"Hemeramnsl") B COOTBETCTBMM C MpaBWIaMU  TEXHUKHU

0€30MacHOCTH NpU OOpPAILLEHUH C BEIIECTBAMU U J1a00OpaTOPHBIM
0o0Opy/lOBaHUEM; MPEACTABIATh  PE3YyJAbTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (POpMe 3amucu YpPaBHEHUU COOTBETCTBYIOLIUX
peakuuii 1 popMyIMpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB




- IPUHUMATh MOTHBBI M apTyMEHTBI IPYTUX
JIOJE  TpH  aHagu3e  Pe3yNbTaToB
JESITENILHOCTH;

- IpPHW3HABaTh CBOE IPaBO U MPABO JIPYTUX
JIFOJIEN Ha OIIMOKHU,

- pa3BUBAThH CITIOCOOHOCTH TIOHUMATh MHP C
MO3UIIMN JPYTOT0 YEJIOBEKA;

OK 07.
CopelicTBOBa
Th
COXPaHEHUIO
OKPYXKaloIle
U cpenbl,
pecypcocoep
€KCHHUIO,
MIPUMCHSITh
3HaHUA 00
U3MEHEHU U
KJIIMaTa,
TIPUHITUTIBI
OepEeXKIINBOT
0
MIPOU3BOJICTB
a,

s pexTuBHO
JIEUCTBOBATH
B
Ype3BbIYAlH
BIX
CUTYaIMIX

B 00J1acTH 3K0J0r14€CcKoro

BOCIIMTAHUSA:
- c(hopMUPOBAHHOCTh  IKOJOTUYECKOMN
KYJBTYPBHI, TOHNMaHUE BITUSTHUS

COLMAIBHO-D)KOHOMHUYECKUX IMPOLIECCOB HA
COCTOSIHUE TPUPOAHOM U  COLMAIBHOMN
Cpellbl, OCO3HAaHUE TJI00ATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEeM;

- IUIAHUPOBAHUME U  OCYLIECTBJICHUE
JIEVCTBUM B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUS LEJIEM YCTOWYHUBOTO Pa3BUTHS
YEJI0BEYECTBA,

AKTUBHOE HENPUATHE JNENCTBUM,
MIPUHOCAIIMX BPEJ OKPYKAIOIIEH CPELE;

- YMEHUE MPOTHO3UPOBATH
HeOJIaronpusiTHbIC JKOJIOTUYECKHE
MOCJIEACTBUS MPEINPUHUMAEMBIX
JIEVCTBHM, IPENOTBPAILATh UX;

- paclIMpeHHE OmbITa JESITEIbHOCTH
JKOJIOTUYECKON HANPABICHHOCTH;

- OBJIJICHUE HAaBBIKAMHU y4€OHO-
MCCIIE0BATENBCKOM, MPOEKTHON U
COIIMAJIBHOM JICSATCIILHOCTH;

- chopMHpOBaTH MPEACTABICHUS: O XUMUYECKOU COCTaBIISIONIEH
€CTECTBEHHOHAYYHON KapTHHBI MHpPA, POJU XUMHUU B MO3HAHUU
ABJICHUA NPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPHI
JUYHOCTH, €€ (DYHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAMMOM ISt
pellleHus] MPAKTUYECKUX 3a7ad U HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 37J0POBBIO U IIPUPOIHOM CPELIE;

- yMeThb COOJI0JaTh IMpaBUiIa SKOJOTMUYECKU I€IeCO00pa3HOro
NOBEIEHUsI B OBITY W TPYNOBOM JEATENIBHOCTH B LENAX
COXPaHEHUS CBOETO 3/10POBBS U OKPYIKAIOIIEH PUPOIHOM CPEbI;
YUYHUTBIBATh ONACHOCTh BO3ACHCTBUS HA JKUBBIE OPTraHU3MBI
ONpENEIICHHBIX  BEIIECTB, IOHMUMAas  CMBICI  ITOKa3aress
MPEAETBHON JOMYCTUMOW KOHIEHTPALUN




1K°2.2 -BHECEHUE yJI00peHul ¢ coOI0/IeHneM -YMETh KOHTPOJIMPOBATh U 1aBaTh OLIEHKY KaUueCTBa BHECCHUS
BHOCHUTH arpoTEeXHUYECKUX TPEOOBAHMIA; yI00peHHil;

yI0OpEeHuUs C -3HATh BUJIbl MUHEPATILHBIX U OPTaHUYECKUX YIOOpEHUN;
3aIaHHBIMU -3HATh arpOTEXHUYECKUE TPeOOBaHMUS HA BHECEHHE MUHEPATIbHBIX
arpoTEeXHAYE U OpraHUYeCcKuX yJ00peHUM;

CKUMU - 3HaTh MPABUJIA U HOPMbI OXPAHBI TPYA

TpeOOBaHUSIM

u

IIK 2.8 - BBIIIOJIHEHUS BCEX BUJIOB - YMETh 3aIPaBJIATh TPAHCIIOPTHBIE CPEICTBA TOPIOYE-
BrIMONMHATE | IEPUOANMYECKOTO TEXHUUECKOTO CMa30YHBIMHM MaTepHaiaMi U CIICHHATBHBIMU YXUIKOCTIMHU C
TEXHUUYECKOE | 0OCITY>KHUBaHUS TpaKTOpa, KoMOaiiHa, cOOJIIOICHUEM DKOJIOTMYECKUX TPEOOBAHUN U TPeOOBaHUI
0OCITy’>KHUBaH | CEJIbCKOXO3SIICTBEHHOM MaIlIMHbBI U 0e3omacHOCTH

ue npu 000pyI0BaHUS; - YMETbh 3aMOJHATH JOKYMEHTAIIUIO 0 BhIJIaue HE(TEPOIYKTOB
HCIIOJIB30BaH | -MOJIYYEHHUS TOPIOYE-CMAa30UHBIX -3HaTh TPEOOBAHUS K TOINTUBHO-CMA304YHBIM MaTepuasam u

WU U TIpU MaTepUaJIOB U BBIIIOJHEHHUS 3alIPABKU CIEUHUAIIBHBIM JKUJIKOCTSIM, TEXHUYECKHUE CPEICTBA ISl UX
XpaHEHUU TPAKTOPOB U CAMOXOHBIX TPAHCIIOPTUPOBAHUS, IPUEMA, XPAHEHHUS, BbIAAUYH

TPaKTOPOB, CEIBCKOXO03SIICTBEHHBIX MAIIIUH -3HaTh CBOICTBA, MPAaBUJIa XPAHEHUS U UCIIOJIb30BAHUS TOpIOYe-
KOMOAaHOB, CMAa304YHbIX MATEPHUAIOB U TEXHUUECKUX KUJIKOCTEN
CEIbCKOXO034 -3HaTh MPaBUJIA U HOPMBI OXpaHbl TpyaAa

HWICTBEHHBIX

MaIIIUH U

o0opynoBaH

usl,

3aIpaBJIsiTh

TPaKTOPHI U

CaMOXOJHbIE

CEIIbCKOXO034

VICTBCHHBIE

MAaIlIUHbI

3 o
MK yKkasbiBatotca B cootBeTcTBMM ¢ PrOC CNO peanmsyemoit npodeccun / cneumanbHOCTH




roproue-
CMa30YHBIMH
MaTepHraiam
U




2.CTPYKTYPA U COJEP)KAHUE YYEFHOU JUCIUILIMHBI
2.1. O0bem yueOHOM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Bun yueOHoit padoThl

Oovem uacos

O0bem 00pa3oBaTe/ibHON NPOrPaMMBbI JUCHUIIIMHBI 72
OcHoBHoOE coJep:KaHue: 64
B TOM YHCJIE:
TeopeTudeckoe o0yueHue 30
MPAKTUYECKUE 3aHATHS 24
1abopaToOpHBIC 3aHATHUS 10
2. IIpogeccnoHaIbHO- OPHEHTHPOBAHHOE COJIEPKAHME 6
(conep:kaHue NMPUKJIATHOTO MOTYJIs1)
B TOM YHCJIE:
TeopeTtnueckoe o0yueHue 2
PAKTUYECKUE 3aHATHUS 4
Hmoecosas ammecmayus 6 hopme oughgpepenyuposannozo 2

3auéma




2.2. TemaTu4eCKMH IJIAH U COAEPKAHUE AUCIHUTIIUHBI

®opmupyem
HaumeHoBaHuU Conep:xkanue y4eOHOro marepuasa (0OCHOBHOE M IPO(eCCHOHATBHO- ObLen L
e pa3/iesioB U OPHUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKHE 3aHATHS, TPUKJIATHOM
rent MOy 4acoB KOMH(;ITGHIII/I
1 2 3 4

OcHoOBHOe coaepxkaHue 64
Pa3znen 1. OcHOBBI CTPOCHUS BellleCTBA 6
Tema 1.1. OcHoBHOE coep:KaHue 4 OK 01
Crpoenue Teopernueckoe o0yueHune 2
aTOMOB CoBpeMeHHass MOJENIb CTpoeHuss aroMa. CHMBOIUYECKHN S3bIK XHMHH. XHUMHUYCCKHUI
XAMHUHCCKUX  |3nemeHT. DileKTpOHHAS KOHUTrypanus atoma. Kiaccudukarus XuMHIECKUX JIEMCHTOB
SJIICMCHTOB M |(5- p-; d-anmemeHThl). BajeHTHBIC 3JCKTPOHBI. BajgeHTHOCTh. DJIEKTPOHHAS MPHUPOA 2
fipupoaa XUMHUYECKOHN CBSI3U. DIIEKTPOOTPULIATETLHOCTh. BHUIbI XMMUYECKOI CBSI3M (KOBaJICHTHAs,
XUMHYCCKON  |yopHas, MeTaIZIMYECKast, BOAOPOIAHAS) M CIIOCOOBI e 00pa30BaHHS
CBIASH IpaKkTHYecKHe 3aHATHS 2

Pemenne 3amannii Ha UCMHOJIL30BAaHUE XUMHUYECKONM CHMBOJIMKH U Ha3BaHUN COEIMHEHUU

M0 HOMEHKJIATYpe MEXJYHApPOJHOTO COI03a TEOPETHUECKON U TPUKIATHOW XUMUHU U

TPUBHAIBHBIX Ha3BaHUM ISl COCTABJICHUS XUMHYECKUX (DOPMyN JIBYXaTOMHBIX

coeIMHEeHUN (OKCHIIOB, CYIb(UAOB, TUAPUIOB U T.I.) M JPYIHMX HEOPraHUYECKHUX 2

COCIMHEHUN OTAEIbHBIX KJIACCOB.

[IpakTryeckue 3a/laHusl Ha YCTAHOBJICHUE CBSI3M MEXK]Iy CTPOCHHUEM aTOMOB XUMHUUYECKUX

AJIEMEHTOB M TEPUOJMYECKUM H3MEHEHHEM CBONCTB XMMHUYECKHX DJIEMEHTOB U HUX

COEMHEHUN B COOTBETCTBUH C MOJIO)KEHUEM [lepnoanueckon CUCTEMBL.
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
[epronnyecku | [pakTHUecKHe 3aHATHS 2 OK 02
1 3aKOH U

[Teprnonnueckas cucteMa xumuueckux 31eMeHToB [[. 1. MenneneeBa. @usnueckuii 2

tabmuma J1.1.




Menneneena

cMmbici [Tepuoandeckoro 3akona JI.J1. MeHneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MTPOCTHIX U CIOKHBIX BEIIIECTB B
COOTBETCTBHHM C MOJIOKEHUEM XMMHUUECKOT0 3jieMeHTa B [lepruoandeckoil cucreme.
MwupoBo33peHueckoe U HayuyHoe 3HaueHue [lepuoanyeckoro 3akona JI.11. Menneneena.
[TIporuossl .M. MenaeneeBa. OTKpPhITHE HOBBIX XUMUYECKHX JIEMEHTOB.

Pemenre npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIAHUN HA XaPAKTEPU3ALINIO
XUMHYECKHX PJIEMEHTOB «MeTaumnueckue / HeMeTaJNIMISCKUE CBOMCTBA,
AIEKTPOOTPULIATETHOCTh XUMHUECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM
CTPOEHHEM U TOJ0KEHUEM B MEPUOJINYECKON CUCTEME XUMUYECKUX deMeHToB JI.1.
MenneineeBay

Paznen 2. XuMuuyeckne peakuuu

Tema 2.1.
Twumsr
XAUMHAYCSCKHUX
peaKuuit

OcHoBHOE coaep:xaHue

N

Teopernueckoe o0yuenue

Knaccuduxanus 1 TUIBI XUMHUYECKUX PEaKIMM C y4aCTUEM HEOPTraHUYECKUX BEIECTB.
CocraprieHue ypaBHEHUN peaKIuii COSUHEHUs, pa3JI0KECHHS, 3aMeIIeHs, OOMEHa, B T.4.
peaKiuii TOpeHUsI, OKUCICHUS-BOCCTAHOBJICHHUS.

VYpaBHEeHUST OKUCIIEHUSI-BOCCTaHOBJICHUS. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTEb. COCTaBJICHUE U YPABHUBAHUE OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKIii METOIOM IJIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH
B IPUPOJIC, MPOU3BOJICTBEHHBIX MPOILECCAX U KUZHEACATEIbHOCTH OPraHu3MOB

IIpakTnyeckune 3aHATHS

KonuuectBeHHbIe OTHOLIEHUS! B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUU U
pacyeTsl IO YpPaBHEHUSM XUMHUYECKHX peakuuid. Moip Kak eauHHUIa KOJIWYECTBA
BellecTBa. MossipHasi Macca. 3aKOHbI COXPAHEHHUs MAacChl U SHEPruu. 3aKoH ABOrajapo.
Monsipabiii 00beM razoB. OTHOCHTENbHAS MJIOTHOCTHh ra3oB. PacueTsl 1Mo ypaBHEHHSIM
XUMHUYECKHUX PEaKIil C UCMOJIb30BaHUEM MacChl, 00beMa (HOpMallbHbIE YCIOBHSI) Ta30B,
KOJINYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIIEKTPOIUTHYE

OcHoOBHOE coJiep:KaHue

Teopernueckoe o0yueHnue

OK 01
OK 04




cKas Teopust snekTponuTUyeckor auccouuanuv. HOHBI. DIEKTPOJIUTHI, HEJIEKTPOJIUTHI.
naucconmanys 1 |Peakuuu noHHoro oomena. CocraBiieHHe peaklMii HOHHOTO OOMEHA ITyTEM COCTABJICHUS 2
HOHHBIH 06Men |AX TOJHBIX W COKPAIICHHBIX HMOHHBIX YpaBHCHUH. KHCIOTHO-OCHOBHBIC PCaKIIHH.
3agaHusl Ha COCTABJICHUE MOHHBIX PEAKIUi
JlabopaTtopHble 3aHATHSA 2
JlabopaTopHas padota “TUnbl XUMUYECKUX pEAKLIUN.
HccnenoBanue TUIOB (110 COCTAaBY U KOJIMUYECTBY UCXOJHBIX U 00pa3yIOIUXCsl BEIIECTB) 9
U TIPU3HAKOB XUMHUUECKUX peakiuil. [IpoBenenue peakuniit HOHHOTO OOMEHa,
OIIPEJEJICHNE CPEbl BOJHBIX PACTBOPOB. 33/1aHUs Ha COCTaBJICHUE NOHHBIX PEAKIMA
KonTpoabnas
CrpoeHue BelecTBa 1 XUMUYECKHUE PEAKIINH 1
padora 1
Pa3znea 3. CrtpoeHue ¥ CBOMCTBA HEOPIrAaHUYECKHUX BelIEeCTB 16
Tema 3.1. OcHoBHOE coaep:xaHue 4 OK 01
Knaccuduranus | Teoperudeckoe oGydenue 2 OK 02
, HOMCHKIIATypa ([Ipenmer Heoprannyeckor xumun. Knaccudukanus Heopraunueckux emiects. [IpocTsie 11K2.2
U CTPOEHHUE U CJIOXHBIE BelecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEMIECTB (OKCUABI, THIPOKCUIBI,
HEOpraHm4ecKy |KUCIOTHL, COMM). B3anMOCBsI3b HCOPraHHICCKUX BEIIECTB. ATPETaTHBIC COCTOSHHS
X BEILIECTB BelecTBa. Kpucrammueckue u amopgHble BelecTBa. THUITbI KPUCTATUIMYECKUX PEIIETOK 2
(aToMHast, MOJIEKYJIIpHasA, MOHHAsS, METAIUTNYECKast ). 3aBUCUMOCTh (PU3HMUECKUX CBOWCTB
BEILECTBA OT THNA KPUCTAINYECKON pEIIETKH. 3aBUCUMOCTh XMMUYECKON aKTUBHOCTH
BEIIECTB OT BUJa XUMUYECKOMN CBSI3HM U TUIIA KPUCTAILNINYECKOU pemeTKU. [IpuanHbl
MHOT000pa3usi BEIIECTB
IpakTyeckune 3aHATHUSA 2
HomeHnkiaTypa HeOpraHM4eCKHUX BELIECTB: Ha3BaHUE BELIECTBA UCXO/IS U3 UX
XUMUYECKON (hOPMYIIbI UM COCTABJICHUE XUMUYECKON (hOPMYJIbI UCXOI U3 HA3BAHMS
BelecTsa 1o mexayHapoaHoit (MIOITAK) winu TpuBrUaabHOM HOMEHKIIATYPE. 5

Pemienne mpakTU4ecKuX 3alaHUi MO KiIacCUPUKALUKU, HOMEHKIATYpe U XUMHUYECKUM
dbopmyramM HEOPraHWYECKUX BEIIECTB PA3NIMYHBIX KJIACCOB (yrapHBIM ra3, YrieKHCIbIH
ra3, aMMHaK, raiieHasi U3BeCThb, HeralieHas U3BeCTh, MUThEBAsl COAa U APYTUX): HA3bIBATh




U COCTaBJIITH (POPMYJIBI XUMUYECKUX BEIIECTB, OMPEACIATh MPUHAICKHOCTh K KIIACCy.
HcTounnku xumMudecko nHpopMauu (CpeicTB MacCoBOM MH(OpMAIUH, CETh
WnrtepnHet u npyrue). [louck nabopmaluu no Ha3BaHUsM, UACHTUGUKATOPAM,
CTPYKTYPHBIM popMysiam

Tema 3.2.
dusuko-
XUMHUYECKHE
CBOMCTBA
HEOPTaHUYECKHU
X BEIIICCTB

OcHOBHOE coaepxaHue

TeopeTquCKoe oﬁyqeﬂue

Metamnel. OOume (¢usnueckue W XUMHYECKHE CBoMcTBa MeTayioB. CrocoObl
MOJyYEHHs. 3HAUEHUE METAVIOB M HEMETAUIOB B MPUPOAE U KUZHEIEITEIBbHOCTH
yelioBeka W opraHu3moB. Koppos3usi MeTayioB: BUIbI KOPPO3WH, CIOCOOBI 3alUTHI
METAJJIOB OT KOPPO3UHU

Hemetamnbl. O0mue ¢u3nMyeckrue U XMMHYECKHE CBOMCTBA HEMETAUIOB. THUIHUYHBIC
cBoiictBa HeMeTauioB [V— VII rpynn. Kiaccudukauuss 1 HOMEHKIAaTypa CO€IUHEHUN
HeMeTauioB. KpyroBopoThl OMOreHHBIX JIEMEHTOB B PUPOJIE

XHUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX BEUIECTB (OKCUIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOJIHBIX COCIUHEHNN, BBICHIUX OKCHIOB Y TUAPOKCHUIOB

IIpakTHyeckune 3aHATHS

CocTaBiicHME YpPaBHEHHN XHMHUYECKHUX PEAKIMH C YYaCTHEM NPOCTHIX U CIOKHBIX
HEOPTaHUYECKHUX BEIIECTB: METAIUIOB U HEMETAJIOB; OKCUIOB METAIJIOB, HEMETAIIIOB U
aM(OTEpHBIX DJIEMEHTOB; HEOPraHWYECKUX KHUCJIOT, OCHOBaHMH U aM(OTEpHBIX
TUJIPOKCUIOB; HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pemienrne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHWM HA CBOWCTBA, COCTAB,
MOJIy4eHHE ¥ 0€30MacHOe UCIIOIH30BAHNE BAKHEUIITUX HEOPTAHMYECKUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JICSITEIbHOCTH YEJIOBEKA

OK 01
OK 02
[1IK 2.2

Tema 3.3.
Nnentudukaru
o
HEOPTaHUYECKU

OcHOBHOE coJiep:KaHue

JlaGopaTopHble 3aHATUA

JlabopaTtopHas pabota «aeHTrduKanms HEOPraHNIECKUX BEIICCTBY.
Pemenre SKCIEpUMEHTAIBHBIX 3aJlad 10 XWUMHYECKHM CBOWCTBaM METAJLUIOB M
HEMETAJIJIOB, 10 PACIO3HABAHMIO ¥ ITOJIYYCHHUIO COSJIMHCHNN METAJJIOB M HEMETAJIIOB.

OK 01
OK 02
OK 04




X BCIICCTB

I/II[CHTI/I(i)I/IKaHI/ISI HCOPTaHNYCCKHUX BCHICCTB C HMCIIOJIB30BAHHUCM HX (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX
CBOI?ICTB, XAPAKTCPHBIX KAaYCCTBCHHBIX pGaKHHﬁ. KauecTBeHHBIC PCaKIH Ha Cy.III)(i)aT-,
Kap6OHaT- N XJIOPpUA-aHHUOHbI, HA KATHOH AMMOHMHA

KonTtpoJsbHasn
pabora 2

CBoiicTBa HCOPTaHNYCCKHX BCIICCTB

Pasnea 4.

CTpOEHI/Ie M CBOIiCTBA OpraHNYe€CKHUX BEIIECCTB

24

Tema 4.1.
Kiaccuduxanus
, CTPOCHHUE U
HOMEHKJIaTypa
OpTraHUYECKUX
BEIIICCTB

OcHoBHOE coaep:xaHue

Teopernueckoe o0yueHune

[losiBneHnE M pa3BUTHE OPTAaHUYECKON XMMUM Kak HaykH. lIpeamer oprannueckon
XUMHH. MECTO U 3HaYEHNE OPTAHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHUYECKOE CTPOCHHE KaK IOPSAOK COEAUHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJICHTHOCTH. OCHOBHBIE TMOJIO)KEHHSI TEOPUH XHMHUYECKOIO CTPOEHUS OPTaHHYECKHX
coenuHeHud A.M. bytnepoBa. VYTiepoaHbId CKEJIET OpPraHUYeCKOM MOJIEKYJIbI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOIO CTPOECHMS MOJIEKyJ. M3omepus u
U30MEDBI.

[Tonsitue o QyHkuonanbHoM rpymnme. Pagukan. [lpunnuner  kinaccudukanuu
OpPraHWYeCKUX  COeAUMHEHHMH. MexayHapogHas  HOMEHKIATypa WM IPUHLMIIBL
HOMEHKJIATypbl ~ opraHuueckux  coeauHeHuid. Ilonarue 00  azoTcomepxaniux
COEJIMHEHHUSX, OMOJIOTMYECKH aKTUBHBIX BELIECTBaxX (YIJIeBOJax, >KMpax, Oejkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMEp, NOJUMED, CTPYKTYPHOE 3BEHO)

IIpakTnyeckune 3aHATHS

HoMenknaTypa OpraHM4eCcKUX COEIMHEHUW OTHAENbHBIX KJIAcCOB (HACHIIIECHHEIE,
HEHACHIINICHHBIE W apPOMAaTUYECKHE YTJICBOJOPOIbI, CHUPTHI, (HEHONBI, aIbJACTHUIBI,
KETOHBI, KapOOHOBBIE KHCJIOTBI W JAp.) CocCTaBieHHE TMOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OPMYJT OpPraHWYECKHX BEIIECTB OTIEIBHBIX KJIACCOB, HMCHIONB3YS HX
Ha3BaHMUS 10 CHUCTEMATHYECKOW M TPUBUAJIBLHOW HOMEHKJAType (PTHIICH, alleTHJICH,
TIIMLEpUH, QeHos, popManbIeru, YKCycHasl KUCIIOTa, IIUuH). PacueTsl npocreiiiiein
(bopMyIIbl OpraHUYeCKON MOJIEKYJIbI, HCXO/Isl U3 DJIEMEHTHOro cocTtana (B %)

OK 01
[1K 2.8

Tema 4.2.

OcHoOBHOE coJiep:KaHue

12

OK 01




CBoiicTBa
OPTaHUYECKUX
COeIMHEHUN

Teopernueckoe o0yuenue

OU3NKO-XUMHUYECKIE CBOWCTBA OpPTraHMYECKUX COCIUHEHWH OTHCNBHBIX KIIACCOB
(ocobeHHOCTH KIaccH(PUKAMU ¥ HOMEHKIIATYPBI BHYTPH KJIacca; TOMOJIOTHYECKUH Psifl U
obmast gopmyina; m3oMepus; GU3MUECKUE CBOWCTBA, XMMHUYECKHE CBOMCTBA; CIIOCOOBI
NOJIYYECHUS]):

— IpeleNbHbIE YIIIEBOAOPOAbI (AKaHbl U LUKJIOAJIKaHbl). ['opeHne MeTaHa Kak OJUH U3
OCHOBHBIX HMCTOYHMKOB T€IlJIa B IMPOMBIIUIEHHOCTH U ObITy. CBOICTBa NPUPOIHBIX
YIJIEBOIOPOJIOB, HAX0XKAEHUE B IPUPOAE U IPUMEHEHHUE AJIKAHOB;

— HemnpejAenbHble (AJIKEHbI, aJKWHBl U aJIKaJMEHbl) U apOMATUYECKUE YIJIEBOJAOPOJBL.
['opeHne aneruieHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU Ul CBapKU M
PE3KH METAJIOB

— KHUCJIOpOJACOAepKaue coequHeHus: (cnupThl W (EHOJbI, KapOOHOBBIE KHUCIOTHI H
3QUpBl, aNpAEruAbl W KETOHBI, XKHUpPbI, yriaeBoabl). IlpakThueckoe mNpUMEHEHHE
STWJIEHIJIMKONS, TiniepuHa, ¢enona. [Ipumenenue Qopmanpaernia, aneTanbIeruia,
YKCYCHOM KUCHOThI. MblIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moroliue cBONCTBa
MbLIA

—  a3oTcojiepKaiue  CcoeauHeHuss  (aMMHBI W aMUHOKHUCIOTHI,  O€NKu).
BricokoMoieKyIsipHbIe  COCNUHEHUSI (CMHTETHYECKHE U OMOJOTUYECKU-AKTUBHBIE).
Monomep, monumep, CTpyKTypHOe 3BeHO. [lommmepwusaius >THIIeHa KaKk OCHOBHOE
HaIpaBJICHUE €ro UCTIOIb30BaHMUS.

['eHeTnueckas CBS3b MEXKIY KJIaCCAMU OPTAHUYECKUX COCIMHEHUN.

KoHnTtposnbHas pabora.

IIpakTuyeckune 3aHATHS

CBoiicTBa OpraHMYECKUX COCIMHEHUN OTHAEJbHBIX KJIAcCOB (TpUBUAIbHAS U
MEXIyHApOIHAass HOMEHKJIATypa, XWMHUYECKHE CBOWCTBA, CIOCOOBI TMOIYYCHUS):
npeenbHble (alKaHbl U UKIOAIKAHBI), HEMIPEAEIbHbIE (AJIKEHBI, alIKUHbI U aJIKaIUCHbI)
U apOMaTHUYECKUE YTIIEBOJOPOABI, CIIUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI M AHUPHI,
anbAETUAbl U KETOHBbI, aMHUHbl U AMUHOKHUCJIOTHI, BHICOKOMOJICKYJISIPHBIE COEIUHEHHS.
3agaHus Ha COCTABJICHUE YPAaBHEHUN XMMHYECKUX PEAKIUNA C YYaCTUEM OPraHUYECKUX
BEII[ECTB HA OCHOBAaHUM MX COCTaBa U CTPOEHUS

OK 02
OK 04
[IK 2.8




CocraBneHue cxem peakiui (B TOM 4Kciie MO MPeIJI0KEHHBIM [[EMoYKaM MPEBpalIeHHI ),
XapaKTepU3yIOINX XUMUYECKHE CBOMCTBA OpPraHWYECKUX COCAMHEHHUN OTIEIbHBIX
KJIACCOB, CHOCOOBI MX TMOJYYEHUSI W Ha3BaHUWE OPraHWYeCKUX COEAMHEHUN TI0
TPUBUAJIBLHOM WM MEXIYHAPOJIHON CUCTEMATUYECKON HOMEHKIIATYPE.

Pemienne MNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX  3aJaHUl Ha  CBOMCTBa
OpPTraHUYECKUX COCTMHEHUN OTACIbHBIX KJIACCOB

JlaGopaTopHas padora

JlabopaTopHas padota “IIpeBpallieHnsi OpraHMueCKUX BEIIECTB IIPU HAarpEeBaHUU'".
[Tomyuenune STUIICHA U U3yYEHUE €ro CBOMCTB. MoiearpoBaHue MOJIEKYNI U XUMUYECKUX
IpeBpalleHN Ha IpUMepe 3TaHa, ITUIICHA, alleTUIICHA U Jp.

Tema 4.3.
Nnentudukarm
sl OPraHUYECKUX
BEILIECTB, UX
3HAYCHHUE U
MIPUMEHEHUE B
OBITOBOI U
MIPOU3BOICTBEH
HOHU
EITENBHOCTH
yeJIoBeKa

OcHoBHOE coaep:xaHue

Teopernueckoe o0yueHune

buooprannueckue coenuHenus. I[IpuMeHeHne u OuoJOrMYecKas poJib YIJIEBOJIOB.
OxuciieHHe YIJIEBOJIOB — MCTOYHHUK OJHEPrHMM JKUBBIX oOpraHuzMoB. OoOnactu
NPUMEHEHUsI aMUHOKUCIIOT. [IpeBpaliennst 0eKoB MUIIM B opraHu3me. buonornueckue
¢bynkuun OenkoB. buonornueckue (yHKUMH >XKUpPOB. Pojb OopraHnyeckod XUMUU B
penieHn npobsieM NUIeBor 6€30NaCHOCTH

Ponbp oprannueckodd XMMHHM B pEIICHUU MPOOJIEM SHEPreTHYecKOod Oe30macHOCTH, B
Pa3BUTUU MEAUIMHBI, CO3JaHWU HOBBIX MATEPHUAJIOB, HOBBIX HCTOYHUKOB HSHEPTUU
(a1bTEepHATUBHBIE HMCTOYHUKU dHepruu). OMacHOCTh BO3ACHCTBHUS Ha JKHUBBIC
OpraHU3Mbl OPTraHUYECKHUX BEIIECTB OTIEIbHBIX KIIACCOB (YrJI€BOJIOPOJIbI, CIHUPTHI,
(hEeHOJBI, XJOPOPTaHUYECKUE MPOW3BOAHBIC, ANbJIETHUIbI M JpP.), CMBICI IOKa3aTels
MpeeIbHO TOMYCTUMOM KOHIIEHTpAIUU

JlaGopaTopHble 3aHATUA

JlaGoparopHas pabota: “UneHTHdUKAUMS OpPraHMYECCKUX COCIMHCHUN OTIEIIBHBIX
KJIACCOB”

Nnentudukanuss OpraHMYEeCKUX COCIWHCHHWA OTAENBHBIX KJIAcCOB (HAa TIpUMepe
aJIBJICTUIOB, KpaxMaja, YKCYCHOW KHCIOTHI, OCTKOB W T.M.) C KCIOJB30BAHHEM HX

OK 01
OK 02
OK 04
[IK 2.8




@HSHKO-XHMI/I‘IGCKI/IX CBOMCTB H XApPaKTCPHBIX Ka4YCCTBCHHBIX peaKuHﬁ. I[eHaTypauHﬂ
Ocika IIpY HAarpCBaHUU. HBCTHI)IG pPCaKkununu OenkoB. BO3HMKHOBEHHE aHAITUTHYECKOTO
ChurHajyla € TOYKH 3pCHHA XHUMHYCCKHX IIPOHOCCCOB IIPHU IIPOTCKAHUU Ka4eCTBCHHOM
PCaKIIU, HOBBOHHIOIHGﬁ I/II[GHTI/I(bI/IHI/IpOBaTB IMPCAJIOKCHHBIC OPTaHNYCCKHC BCIICCTBA

Konrponnuas CrtpykTypa U CBOKMCTBA OPTaHUYECKUX BEILECTB
pabora 3
Pasien 5. KnHeTnzlecmae U TEPMOJAUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKHUX
peakumi
CkopocTb OcHoBHOE coaep:xaHue OK 01
XUMHUYECKUX Teopernueckoe o0yyenmne OK 02
peaxuii. CKOpOCTb PeaklyH, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (HAKTOPOB: MPUPOIBI PEATHPYIOLINX 1K 2.8
XUMHYECKOE BEILIECTB, KOHLEHTPALlMM pPEArHpPYyIOIIUX BEIIECTB, TEMIIEPATyphl W  IUIOLIAIU
paBHOBECHE PEaKIMOHHON TMOBEPXHOCTU. TersioBbie 3(PGHEKThl XUMUYECKUX peakiuid. IK30- U
YHIAOTEPMHUYECKUE, PEAKLIUU.
O6paTUMOCTh peakluii. XMMHYECKOE PaBHOBECHE M €ro CMEIICHHE II0JI JICHCTBHEM
pasnuyHBIX (HAKTOPOB (KOHIEHTPAIMS PEareéHTOB WM MPOAYKTOB PEAKIUH, JABJICHHE,
TeMIiepaTypa) Ui CO3/MaHUsSl ONTHMAJBHBIX YCJIOBHM TMPOTEKAHUS XUMHUYECKHX
nipoueccoB. [Ipunnmn Jle [llarense
IIpakTHyeckue 3aHATHS OK 01
Pelmenne mpakTUKO-OPUEHTUPOBAHHBIX 33JaHUl Ha aHanu3 (PaKkTOpOB, BIUSIOIIMX Ha OK 02
U3MEHEHHE CKOPOCTM XUMHYECKOM pEaknuuu, B T.4. C MO3ULHAM IKOJIOTUYECKH K 2.8
1eJIeCO00PAa3HOTO MOBEACHUS B OBITY U TPYAOBOM NEATENBHOCTH B LIETSX COXPaHEHUS
CBOETO 3/I0POBbS U OKPY’KAIOLIEH TPUPOAHOM CPEBI.
Pemenre npakTMKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha NTpUMEHEHHUE TpuHuna Jle-Illarense
JUIS HAXOKJACHUSI HAPaBJICHUS CMEILICHUSI PABHOBECHS XMMHUUYECKON PEeakiu U aHaJIN3
(haKTOPOB, BIUSIIONINX Ha CMEIEHNE XUMHUYECKOTO PABHOBECHS
Pa3znea 6. PacTBOpHBI
Tema 6.1. OcHoOBHoOe coep:xaHue OK 01
[TonsiTre o Teopernueckoe o0yuenune OK 02




pacTBopax PactBopenue kak ¢uznko-xumuyeckuit mnporecc. PactBopbl. CriocoObl MpUTOTOBIICHUS OK 07

pactBopoB. PactBopumoctb. MaccoBasi 1101 pacTBOPEHHOro BemniecTBa. CwbIci [IK2.2

MOKA3aTelsl MPENeIbHO AOMYCTUMON KOHLEHTPALMM W €ro HCIOJIb30BAHHE B OIIEHKE

HKOJIOTHYECKOM 0€30M1acHOCTH.

[IpaBuia FKOIOTHYECKH 11€51eCO00Pa3HOro MOBE/ICHUS B OBITY U TPYJIOBOM JESATEIBHOCTU

B LEJSIX COXPAHEHUs CBOETO 3[0POBbS U OKPYXAIOLIEH NPUPOAHOW CPENbl; OMACHOCTh

BO3JICHCTBUSI Ha )KUBbIE OPTraHU3MBbI ONPE/ICTICHHBIX BEIIECTB.

Pemienrie  MpakTUKO-OPUEHTUPOBAHHBIX  PACUYETHBIX  3aJlaHUl  HA  PacTBOPHI,

UCIIOJIb3yeMbl€ B OBITOBOM M MMPOU3BOJICTBEHHOM JESATEILHOCTH YEIOBEKA
Tema 6.2. OcHoBHOE coaep:xaHue OK 01
Hccnenosanue |JlaGopaTopHble 3aHATHS OK 02
CBOHCTB JlaGopaTopras pa6oTa «I[IpuroToBICHHE PACTBOPOBY. OK 04
pacTBOpOB [IpurotoBieHue pacTBOPOB 3aJaHHOW (MaccoBOW, %) KOHIEHTpaluuu (C MPaKTHUKO- IIK 2.2

OPUEHTUPOBAHHBIMU BOIIPOCAMHU) U ONIPEACIICHUE CPEIbl BOJHBIX PACTBOPOB.

Pelenue 3a1a4 Ha NPUTOTOBIIEHUE PACTBOPOB
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COAEP:KaHUE (COAepPKAHME NPUKJIATHOTO MOTYJIA)
Pa3znen 7. Xumusi B ObITY H IPOU3BOJACTBEHHOM €ATEJILHOCTH YeJI0BEKA OK 01
Xumus B ObiTy |OCHOBHOE COJIep:KaHue OK 02
1 Teoperuueckoe ooyueHnmne OK 04
1p 9H3BOHCTB6H Hoselimme 10CTHKEHUS XUMUYECKON HAYKU U XUMUYECKON TeXHOJIoruu. Posib XxumMnu B OK 07
HoH 00eCIeuYeHNN JKOJOTUYECKON, IHEPTeTUYECKON M THIIEBOM 0€30MacHOCTH, Pa3BUTHHU [IK 2.2
igiﬁiﬁgocm MeauiuHbl. [IpaBuia mowcka W aHanW3a XUMHUYECKOW HMH(POpMAIUU U3 Pa3IAYHBIX

WCTOYHUKOB (Hay4yHas W ydeOHO-HAy4yHas JuUTepaTypa, CpEICTBAa MacCOBOM
uHdopmaruu, cetb IHTepHET).

Bunabl MUHEpaTbHBIX M OPTaHUYECKUX YIO0OpeHUN. ArpoTexXHUYECKHUE TpeOOBaHUS HA
BHECEHHE U MUHEPAIbHBIX U OpPraHUYeCKHX ynoOpenuii. KOHTpob U OlleHKa KadecTBa
yIOOpECHMIA.

IIpakTnyeckue 3aHATHS

Ilonck n aHanu3 KEMCOB O IMPUMCHCHUHN XUMHWYCCKHX BCIICCTB U TEXHOJIOTHUM C YUETOM




Oynymieit mpodeCCHOHAIBHON JIEITEIBHOCTH IO TeMaM: KOHCTPYKIIMOHHBIE MaTepUalIbl,
HaHOMAaTEepUaJIbl, MCTOYHUKH DHEPTUM, OpPraHUYECKHE W MHUHEpaJbHBIC YJIO0OpEHUS,
3aCOJICHUEC MTOYBHI.

3ammTa: [IpencraBieHue pe3ynbTaTOB pelleHUS KeWcoB B (opMe MHHHU-IOKJIana C
MpE3CHTALIUEN

IIpoMexkyToUyHasi aTTecTalMs MO0 AMCUHUILIHHE (AU PepeHIMPOBAHHBIN 3a4eT)

Bcero

72




3.YcaoBus peaanzannu y4eOHOM JMCHUIINHBI

3.1. TpeOoBaHMs K MATEPUATbHO-TEXHUYECKOMY O0ecreYeHUIo

Peanuzamus y4eOHOI ucHUIUIMHBI TpeOyeT Hajguuue Yy4yeOHOro KaOuHeTa
«XUMU»;

O6opynoBanne yueOHOTO KaOUHETA:

Crosn-1 mrr, Ctyn-1 wr. 1y1s1 npenoaaBatens

Cron yueHnueckuii-13mr

Cryn yueHn4ecKuit-251mr

Jlocka yueOHas-1 .

Komriekt yueOHO-HaTIsIHBIX TOCOOUH:

[1C xummuaeckux snemenToB /.M. Menaeneesa, Tabauiia paCTBOPUMOCTH BEIIECTB
Harnsano-undopMaiiioHHble MaTepHalibl: IPE3eHTAIUU, BUICO(PUITBMBI

3.2.AupopManoHHOe o0ecneYeHUus1 00yueHus:

OCHOBHBIE€ HCTOYHUKH:

1.T'a6puensa O. C. Xumus 115 npodeccuii U ceruaibHOCTEH TEXHUYECKOTo poduiist
: Y4EOHUK JJIs1 CTYA. yupexaeHuit cpea.npod. oopazosanus / O. C. 'abpuensn, U. T'.
OcTtpoyMoOB. — 6-¢ u31., cTep. - M. : U3naTenbckuii ieHTp «Axkamemus», 2022.

s npennogaBartesist

denepanpHbiii 3akoH oT 29.11.2012 Ne 273-®3 «O6 obpazoBanum B Poccuiickoit
denepanumny.

[Ipuka3 MunuctepctBa oOpazoBanuss U Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKICHUH  (PeAepaJbHOTO TOCYAapCTBEHHOrO 00pa3oBaTEIbHOrO  CTaHAapTa
cpeaHero (IoaHOro) o011ero oOpa3oBaHusDy.

[Tpuka3z MunuctepctBa oOpazoBanusi U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHun
u3MeHeHuil B [lpukaz MunucrepctBa oOpa3zoBanusa U Hayku PO ot 17.05.2012 Ne 413
“O0 ytBepxkaeHUU (enepabHOTO0 TOCYIapCTBEHHOTO O0O0pa30BaTENbHOIO CTaHAApTa
cpeaHero (ImoaHoro) odiero oopa3oBaHus’».

[Tucemo JlemapramMeHTa TOCYIapCTBEHHOM MOJUTHKU B cepe MOATOTOBKH pabOUunx
kanpoB u[[IOMuno6puaykun Poccun ot 17.03.2015 No 06-259 «Pexomenparuu 1o
OpraHu3alMK TOJYYCHHs] CPEeIHEero oOIero oOpa3oBaHUsS B TMpeaesiax OCBOCHUS
00pa3oBaTeIbHBIX IIPOrpaMM CpeIHero IpodeccroalbHOro obpa3oBaHUs Ha 0a3ze
OCHOBHOTO  oO0miero  oOpa3oBaHusi ¢  ydeToM  TpeboBaHWil  deaepaabHbI
TOCYJapCTBEHHBIX 00pa30BATENIbHBIX CTAHAAPTOB W TOJIy4aemMoil mpodecCuu WIn
CIIEMAIBHOCTH CPEIHETO MPOPECCUOHATIEHOTO 00pa30BaHUs».

labpuenan O. C., Jlvicosa I'. I Xumusi: KHUTA IS OperniojaBaTens: y4del.-MeTo/I.
rmocobue. —M., 2012.

labpuenan O. C. u Op. Xumus s npodeccuii U CHeruaibHOCTEH TEXHUYECKOTO
npoPuIIs(3JIEKTPOHHOE MTPUIIOKEHHUE).

HNuTepHer-pecypcesl

www. pvg. mk. ru (onumnuana «I[lokopu BopoObeBbI TOpEI»).
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. hemi. wallst. ru (OOpa3oBaTenbHbIi CalT AJS MIKOIBHUKOB « XUMHUSD?).
. alhimikov. net (O6pa3oBaTeNbHBINA CANUT AJIS MTKOJIHLHUKOB).

. chem. msu. su (DnekTpoHHas OMOIMOTEKA 10 XUMHH ).

. enauki. ru (MHTepHET-U3AaHKE U yunuTeae « EcTeCTBeHHbIE HAyKn»).
. Iseptember. ru (meTomuueckas razera «IlepBoe ceHTIOPs»).

. hvsh. ru (xkypnan «Xumus B mKkose»).

. hij. ru (kypHaT « XUMUS U KUZHBY).

. chemistry-chemists. com (97¢KTPOHHBIH KypHAT « XUMUKHA U XHUMHUS» ).



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJTIMHDbI

KOHTpOJIB U OLCHKa pPC3yJIbTaTOB O6y‘ICHI/ISI OCYHICCTBIACTCA MPCIIOAABATCIICEM B ITPOLIECCEC

NPOBEICHUS MPAKTHUECKUX 3aHATHH M JTaOOpaTOpPHBIX padOT, TECTUPOBAHMSA, a TAKXKE BBHITOJHEHHUS

00y4aromyMuUCsT WHIUBHUIYaJIbHBIX 3aJaHUN, IMPOEKTOB, HCCIEAOBaHUHA. Pe3ynbTarel 00yueHUs

ONpeCacCIsAr0T, 4YTO 06y‘-IaIOH_II/IeC}I AOJDKHBI 3HATb, MMOHHUMATh W JACMOHCTPUPOBATH IO 3aBCPIICHUU

HU3Yy4YCHUS NUCHUILIIMHBI.

Jia dbopmupoBaHus, KOHTPOJS M OLEHKU pPE3YyIbTaTOB OCBOCHHUS Y4eOHOHM HCIUIUIMHBI
UCIIONIB3YETCSl CHCTEMa OIICHOYHBIX MEpPONpPUATUH, MpeACTaBifmomas co00il KOMIUIEKC Y4eOHBIX
MEpPONPUITHIA, COTVIACOBAaHHBIX C pe3yjibTaTamu oOydeHus u chopmynupoBaHHBIX ¢ yuetom PI'OC
COO (mpeametnsbie pe3ynbtarhl o gucuuruae) u GI'OC CIIO.

Ne | OK/IK | Moayas/Pa3nen/Tema Pe3yabTar 00yueHus Tunet OueHOqu X
MeponpusTHIA
| OcHoOBHOE co/lep:KaHue
1 Pa3nea 1. OcHoBbI Popryauposars
0a30Bble MOHATHS U
CTPOEHHUS BellecTBa
3aKOHbI XUMUM
1.1 |OK 01 Crpoenue aToMOB Cocranars xumuueckue |l. Tect «CtpoeHne aToMOB
XUMHUYECKUX 3JIEMEHTOB |(DOPMYIIbI COSAMHEHUI B |XUMUYECKUX FJIEMEHTOB U
Y TIPUPOJIa XUMHUYECKOW |COOTBETCTBUU CO MIPUPOJIa XUMUIECKOHN CBSAZH.
CBSI3U CTENEHbIO OKUCIICHUS 2. 3agaun Ha COCTaBIICHUE
XUMHUYECKHX JJIEMEHTOB, |XUMHUYECKUAX POPMYIT
MCXOJIS U3 BAJCHTHOCTU U |JIBYXaTOMHBIX COEIMHEHUN
AIEKTPOOTPHUIATEIIBHOCTU |(OKCUIOB, CYIb(UIOB, THAPUIOB
U T.IL).
3. 3aaHus Ha UCTIOJb30BAHUE
XUMHUYECKON CHMBOJIMKU U
Ha3BaHWU COCIMHEHU IO
HOMEHKJIAType MEKyHAPOIHOTO
COI03a TEOPETUUYECKOU U
MPUKIAAHON XUMUU U
TPUBHUAIILHBIX Ha3BaHUN TSI
COCTABJICHHS] XUMHUYECKUX
dbopMyI ABYXaTOMHBIX
COEIMHEHUH (OKCHJIOB,
Cynab(GUI0B, THIAPUIOB U T.I1.) U
JIPYrUX HEOPTaHUYECKUX
COCIMHEHHH OTJEIHHBIX KJIACCOB
1.2 |OK 01 IIepnonnueckuit 3akoH 1| XapaKkTepu3oBaTh 1. Tect «Metamnmnueckue /
OK 02 tabmuma J[. 1. XHUMHYECKHE DJIEMECHTHI B |HEMETAINYeCKHE CBOMCTBA,
Menneneena COOTBETCTBHUH C UX AIEKTPOOTPHUIATEIIHHOCTD U
MTOJIOKEHHEM B CPOJICTBO K AJIEKTPOHY
MEPUOINUECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XUMUYECKUX 3JIEMEHTOB  |COOTBETCTBUE C X AJICKTPOHHBIM




OK/IIK

Moayas/Paznen/Tema

PesynabTaT 00yuenus

THunbsl 0OLIEeHOYHBIX
MeponpHuATHI

J.1. MenneneeBa

CTPOCHUEM U TMOJO0KEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUUYecKux dyementoB J[. 1.
MeHnaeaeeBay.

2. [TpakTryeckue 3aanus Ha
YCTAHOBJICHUE CBSI3H MEXKIY
CTPOCHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB M IEPUOANYECKUM
N3MEHEHHEM CBOMCTB
XAMHYECKHX DJICMCHTOB U UX
COCIMHCHHI B COOTBETCTBUH C
nosioxxenueM Ilepuonnueckon
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIC
TEOpETUYECKHUE 3aaHus Ha
XapaKkTepU3alNI0 XUMHUUYECKUX
9JIEMEHTOB: «MeTaminyeckue /
HeMeTaJlJIMYeCKIe CBOMCTBA,
AIEKTPOOTPHUIIATEIIHLHOCTD U
CPOJICTBO K AJIEKTPOHY
XAMHYECKHX DJICMCHTOB B
COOTBETCTBHE C UX 3JEKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B
MEPUOIUYECKON CUCTEME
XAMHYECKHUX DJIEMEHTOB

.. MenneneeBa»

Pa3zgen 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX peakuui

KonTpoJuabsnas padora
«CTpoeHue BelecTBa u
XMMHYECKHE PeaKun

2.1

OK 01
OK 04

TUIBl XUMHYECKUX
peakuuii

CocraBisTh peakuuu
COCIMHEHUS, PA3JI0KEHUS,
oOMeHa, 3aMeIeHHS,
OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIE
peakuun

1. 3amaun Ha cocTaBieHUE
YPAaBHEHUN PEaKLN:

— COEIMHEHMS, 3aMeIlIeHus,
pasnokeHusi, 0OMeHa;

— OKHCITUTENBHO-
BOCCTAaHOBUTENBHBIX PEAKIIUH C
UCIOJIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.

2. 3a/1a4u Ha pacyeT Macchl
BEIECTBA WIIH 00BEMA

ra3oB 110 U3BECTHOMY KOJIMYECTBY
BELIECTBa, Macce Wik 00bEMY
OJTHOTO M3 YYaCTBYIOIIUX B
peakLyy BELIECTB; PACUETHI




OK/IIK

Moayas/Paznen/Tema

PesynabTaT 00yuenus

THunbsl 0OLIEeHOYHBIX
MeponpHuATHI

Macchl (00bEMa, KOJIMUeCTBa
BELIECTBA) IPOJYKTOB PEAKIUH,
€CITM O/THO M3 BEI[ECTB UMEET
npuMecu

2.2

DNeKTpoNUTHYECKast
JYCCOLIMAIINS U HOHHBINA
oOmeH

CocraBisiTh ypaBHEHHUS
XUMUYECKHX PEaKIUH
HMOHHOTO 0OMEHa C
y4JacTuem
HEOPraHNYECKUX BEIECTB

1. 3agaHus Ha COCTaBIICHUE
MOJICKYJISIPHBIX U MOHHBIX
peaKkIuii ¢ ydacTHEeM KHUCIIOT,
OCHOBaHHUM U COJICH,
YCTaHOBJICHUE U3MCHCHUS
KHCJIOTHOCTH CPEIbI

2. JlaboparopHuas padota "Turmbl
XUMUYECKUX peakiui”

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BelleCTB

HccaenoBarb cTpoeHue U
CBONCTBa
HEOpraHMu4ecKUuX
BellecTB

KonTtpoJsbnas paGora
«CBoiicTBa HEOPraHUYECKUX
BelIeCTB)

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa U
CTpOeHHue
HEOPraHUYeCcKuX
BELIECTB

Knaccugpunmposartsb
HEOPraHUYeCKHUEe
BEI[ECTBA B COOTBETCTBHH
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXO/I U3 UX
XUMHUYECKON (HOpMYIIbI UITU
COCTaBJIEHHE XMMHYECKON
(bopMyIbI UCXO/s1 U3 Ha3BaHUS
BEILIECTBA 10 MEXAYHAPOTHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
J07U (MacChl) XUMHUYECKOTO
areMeHTa (COeAMHEHNUS) B
MOJIEeKYyJe (CMECH).

3. IlpakTuyeckue 3a1aHus 10
KJIacCU(UKaLlMU, HOMEHKJIAType 1
XUMUYECKUM (popmyiam
HEOPTaHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTHyeckue 3aaHus Ha
oIpeJieIeHue XUMHYECKON
aKTUBHOCTH BEIIECTB B
3aBHCUMOCTH BHJa XUMHUYECKON
CBSI3U M TUIIA KPUCTAJUINYECKOM
pemeTKH

3.2

OK 01
OK 02

Dduznko-xuMuuecKue
CBOICTBa

VYcraHaBiuBaTh
3aBHUCUMOCTh (PU3UKO-

1. Tect «OcobenHocTrn
XUMHUNYCCKUX CBOI>'ICTB OKCH/IOB,




THunbsl 0OLIEeHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHust .
MeponpusTHi
HEOpPraHUYECKUX XMMHUYECKUX CBOMCTB KHCJIOT, OCHOBaHHA, aM(OTEPHBIX
BELIECTB HEOPraHMYECKUX BEIIECTB |TUIPOKCHUIIOB U COJIEH».
OT CTPOEHUSI aTOMOB U 2. 3agaHusi Ha COCTaBJIICHUE
MOJIEKYJI, @ TAK)KE TUIIA  |yPaBHEHUM XMMHUYECKUX PEAKIUI
KPUCTAJTINYECKON C Y4aCTHEM IIPOCTBIX U CIOKHBIX
peILIeTKH HEOPraHUYECKUX BEILECTB:
OKCHJIOB METAJIIIOB, HEMETAIIJIOB U
aM(OTEPHBIX JIEMEHTOB;
HEOpPraHUYECKUX KUCIIOT,
OCHOBAaHUHU M aM()OTEPHBIX
TUJIPOKCHUJI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CHIOCOOBI OTYYEHUS.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHUs Ha
CBOMCTBA U NIOJy4YEHUE
HEOPraHMYECKUX BEIIECTB
3.3 |OK 01 WNnentudukanus Uccnenosars 1. IIpakTHKO-OpUEHTUPOBAHHbIE
OK 02 HEOPraHUYECKUX KAUECTBEHHBIC PEAKLIMM  |3aJIaHUs 10 COCTABJICHUIO
OK 04 BEILIECTB HEOPraHWYECKHUX BEIIECTB |XUMHUYECKUX PEAKLUMN C y4aCTUEM
HEOpPraHMYECKUX BEIIECTB,
MCIOJIb3YEMBIX JIJISl UX
UJIEeHTU(DUKAIUH.
2.JIaGopatopHas paboTa:
“Unentuduxanus
HEOPraHMYECKUX BEIIECTB”
4 Pa3nea 4. Crpoenne n  |HMccaenoBats crpoenue u | KonTpoannas padora
CBOIICTBA cBoiicTBa opranudeckux («CTpoeHme u CBOMCTBA
OpPraHn4ecKux BeLIECTB OPraHN4YecKHX BelecTB)
BellecTB
4.1 |OK 01 Knaccudukanus, Knaccudumupoars 1. 3agaHus Ha COCTABJICHUE
CTpOEHHE U OpraHMyYecKHe BellecTBa B |[Ha3BaHUN OpraHMYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHMI 110 TPUBUAIBHOUN WIIN

OpraHn4Y€CKuUX BEIICCTB

CTPOCHUEM

MEKTYHapOIHOMN
CHUCTEMATUYECKON HOMEHKJIATYpE.
2. 3agaHusi Ha COCTABJICHUE
MOJIHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (OpMYIT
OpraHUYeCKUX BEUIECTB
OTJIETTLHBIX KJIACCOB.

3. 3amaun Ha onpezeneHne
npocreiiien GopMyIibl




THunbl 0LEeHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHust .
MeponpusTHi
OpPraHUYECKOM MOJEKYJIbl, UCXO/]
13 AJIEMEHTHOTO cocTaBa (B %)
4.2 |OK 01 CBolicTBa OpraHu4YeCcKuX | Y cTaHaBIUBATh 1. 3amaHus Ha cocTaBJIcHUE
OK 02 COEIMHEHU I 3aBUCUMOCTH (PH3HKO- YpaBHEHUH XUMHUYECKUX peaKLui
OK 04 XUMHYECKHX CBOKCTB C Y4aCTHUEM OPraHUYECKUX
OpraHMYECKUX BEIIECTB OT |BEIIECTB HA OCHOBAaHUU MX
CTPOEHUS MOJIEKYJI COCTaBa U CTPOCHHSI.
2. 3agaHusi Ha COCTABJICHUE
YPaBHEHUN XMMHUUYECKUX PEAKLIUH,
WUTIOCTPUPYIOLINX XUMUUYECKUE
CBOMCTBA C y4ETOM MEXaHU3MOB
IIPOTEKaHUs JaHHBIX peaKuil U
TEHETUYECKOM CBSA3HU
OpPraHUYECKUX BEILECTB PA3HBIX
KJIACCOB.
3. PacuerHsble 3a1auu 1o
YPaBHEHHUSM PEAKLUH C y4acTHEM
OpPraHUYECKUX BEILECTB.
4. JTaboparopHas paboTa
“IIpeBpalieHus1 OpraHM4EeCKUX
BELIECTB IpU HarpeBaHuu"
4.3 [OK 01 Nnentuduxanus Hccenenosars 1.IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 OpPraHWYECKUX BEUIECTB, |KAYECTBEHHBIC PEAKIIMM  |3a/IaHUSI 10 COCTABJICHUIO
OK 04 UX 3HAYEHUE U OpPraHUYECKUX XUMHUYECKUX PEAKIUHN C yJaCTHEM
MIPUMEHEHNE B OBITOBON |COEIMHEHUI OTAENbHBIX |OPraHUYECKUX BEIECTB, B T.4.
Y IPOM3BOJICTBEHHOMN KJIACCOB UCIOJIb3YEMBIX IS UX
JESTEIbHOCTH YEJIOBEKA UACHTU(HUKAIMU B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIaGopatopHas paboTa:
“UnenTuduxarus opraHudecKux
COEJIMHEHMI OTIENBbHBIX KJIACCOB’
5 Pa3znea S. Xapakrepu3oBarhb
Kunernyeckue u BJIMSIHUE PA3JIHYHBIX
TepMOAMHAMHUYecKHe |(pakTopoB Ha
3aKOHOMEPHOCTH PaBHOBECHE H CKOPOCThH
NPOTEeKaHusl XHMHYECKHX peakuuii




THunbl 0LEeHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHust .
MeponpusTHA
XHUMHYECKHX pPeaKkuuid
5 |OK 01 CkopocTh XUMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 peakuuii. XuMHUYECKOe |BIMAHHUE KOHIICHTPAIMM  |T€OPETUYECKHUE 3aJaHus Ha
paBHOBeECHE pearupyromux BelecTB U |aHaInu3 (PaKTOpPOB, BIUSIOIIUX Ha
TEMIEPaTypbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUYECKOMN
XUMHUYECKUX peaKIni peakuuu. [IpakTuko-
Xapaktepus3oBaTh OpUEHTHUPOBAHHBIC 3aJ]aHUs Ha
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpanuu BemecTs, |lllarenbe mist HaxoxaeHUS
PEeaKIMK CPebl U HaIpaBJICHUsI CMEIICHUS
TEeMIIEpaTyphl Ha paBHOBECHSI XUMUYECKOW PEeaKIuu
CMEIIIeHHEe XUMHUYECKOTO | aHaiu3 (aKTOPOB, BIMSIOIIUX
paBHOBECHS HA CMEIEHUE XUMUYECKOTO
paBHOBECHS

6 HUccaenoBarn

Pasies 6. Pactopbi HCTUHHBIEPACTBOPHI €
3a]aHHBIMH
XapaKkTepucCTUKAMH
6.1 [OK 01 [TonsiTue o pactBopax  (Pa3nuyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJIICHUE
OK 02 pacTBOpHI pacTBOpOB.
2. [TpakTHKO-OpHEHTUPOBAHHBIC
pacueTHbI€ 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJNIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHOM AESITENIbHOCTH
YyeJoBeKa
6.2 [OK 01 Uccnenosanue coiictB |MccnenoBars Gpusuko- Jlaboparopnas pabota
OK 04 pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
HMCTUHHBIX PACTBOPOB

Il | [IpodeccuonaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoiepKaHNe MPUKJIATHOTO MOTYJIs)

7 Pa3zpen 7. OuenuBartp nocjaeACTBHSA |3alUTa Keiica (¢ yueToM
Xumus B ObITY U OBITOBOW U Oyayueil nmpogeccnoHaJIbHOM
NPOU3BOACTBECHHOU NMPOU3BOACTBECHHOM AesITeIbHOCTH)

AesiTeIbHOCTH AeATeJIbHOCTH YeJI0BeKa
YyeJ10BeKa ¢ MO3M UM
JKO0JIOTMYECKOM

0€301aCHOCTH




THunbl 0LEeHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHust .
MeponpusTHii
OK 01 Xumus B ObITY U OuenuBats nocnencteus |Keiic (¢ yuerom 0ynyueit
OK 02 MPOU3BOJACTBEHHOMN OBITOBOM U npodeccHoHaATBLHOM
OK 04 NESTEIbHOCTH YEJIOBEKa |[IPOU3BOJICTBEHHON JEeSATETbHOCTH)
OK 07 JIeATEILHOCTH YelioBeKa ¢ |Bo3MoXkHbIE TEMbI KEHCOB:
no3unui skosiorndeckor |1. I[lorersienue knumara u
[IK 2.2, 0€301acHOCTH BBICBOOOKIEHUE Ta30BbIX
[1K2.8

ruaparoB CO AHA OKE€aHa.

2. byayiiue matepuansl 1Jisl aBUa-
, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.

3. HoBble maTepuansl ajs
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTHTENBHBIX ITPENapaToB




