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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN IMPOT'PAMMBI YYEBHOM U CHUILIMHBI

11. Mecro y4eOHOIi IUCHMILIMHBI B  CTPYKType MNpOrpaMMmbl  NOATOTOBKH
KBAJIN(PUIUPOBAHHBIX PA00YHX, CAYKAIMX:

OoOmeoOpa3oBaTenbHas  JUCHUIUIMHA ~ «XUMHS»  SBISETCS  00s3aTeIbHOW  YacThiO
001eo0pa3oBaTebHOIO IIMKJIAa oOpa3oBareabHON mporpamMmbl B cooTBercTBuH ¢ PI'OC 1o
npodeccuu 21.01.10 PemoHTHHK TOpHOTO 000pYAOBaHUS

1.2. llesu 1 nJIaHUpPyeMble Pe3yJibTAThI OCBOCHUSA Y4eOHOM THCIUIIINHbI

1.2.1 Heau aucuunJInHbI

Hemn w 3amaum aucuuiuiieabel POPMHUPOBAHHME Y CTYIEHTOB XUMHYECKOM COCTaBIISIOIIEH
€CTECTBEHHO-HAyYHOM KapTUHbI MHpPa KaK OCHOBbI IPUHATHS PEIICHWM B JKU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYaLUSIX, OTBETCTBEHHOI'O IOBEJEHUS B IPUPOJHON CpELE.

3a1auy JUCLUIUINHBL

1) chopmupoBaTh NOHMMAHME 3aKOHOMEPHOCTEH MPOTEKaHHUS XHUMHYECKMX IPOLECCOB U
ABJICHUH B OKpYXKalOLIEH cpene, ILEJIOCTHOW HAydyHOW KapTHHBI MMpa, B3aUMOCBI3U WU
B3aMMO3aBMCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSI IPOBOJUTH PACUEThI 10 XUMHUUECKUM (pOpMysiaM U ypaBHEHUSIM XUMHYECKHUX
peakuuil, INIAHUPOBATh U UHTEPIIPETUPOBATH PE3YJIbTaThl XHMUYECKUX dKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHUS XHMHUYECKUX HKCIHEPUMEHTAIbHBIX HCCIIEJOBAHUM C
COOJII0IECHHEM TPaBUII OE30I1aCHOT0 00pAaIleHus ¢ BEIIeCTBAaMH U JJabOpaTOpHBIM 000pYy/JOBaHUEM;

4) pa3BUTh YMEHMs aHAJIU3UPOBaTh, OLIEHUBATh, MPOBEPATh HA JIOCTOBEPHOCTh M 0000IIATh
MH(pOPMAIIHI0 XMMUYECKOTO XapaKkTepa U3 pa3InYHbIX HICTOUHUKOB,;

5) chopmupoBaTh yMEHHsI IPOTHO3UPOBATH MOCIEACTBUS CBOCH AEATENbHOCTH M XUMHUYECKUX
IPUPOJHBIX, OBITOBBIX U POU3BOJICTBEHHBIX MPOLIECCOB;

6) copmupoBaTh MOHMMaHHE 3HAYMMOCTH JOCTHKEHUI XMMHUECKON HAyKH U TEXHOJOTUH ISt
pa3BUTHS COLIMATILHON U TPOU3BOJCTBEHHOM cdep.

1.2.2. Tlnanupyemble pe3yJabTaTbl OCBOeHHsI 0011e00pa30BATENbHOH JUCUMILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue AUCUUIUIMHA UMeeT rpH popmupoBanuu u pazsutuu OK u I1K

IIpeaMeTHBIC Pe3YIbTaThl:

IT1 BmageTh cuCTEMOW XMMUYECKUX 3HAHUW, KOTOPAsl BKJIIOYAET: OCHOBOIIOJIATaOINe TOHATHS,
TEOPUH W 3aKOHBI, 3aKOHOMEPHOCTH, CUMBOJMYECKUHN SI3bIK XUMUU, (PAKTOJIOTHIECKHUE CBEIACHHUS O
CBOMCTBAx, COCTaBe, MOJYYCHHUH M OE€30MaCHOM HCIOJb30BAaHUU BAXHEHIINX HEOPTaHUYECKUX U
OpPTraHUYECKUX BEIIECTB B OBITY U MIPAKTUUYECKOMN JACATEIHPHOCTH YEIOBEKA;

[12 ymerTs aHanM3upoOBaTh XUMHYECKYIO HH(OpPMAINIO, TOTYyYaeMyl0 M3 Pa3HBIX UCTOYHHKOB
(cpencTB MaccoBoit nH(pOpMaIum, ceTb IHTepHET u Apyrue);

[13 BiageTp OCHOBHBIMH METOJIaMU HAyYHOTO IO3HAHUSI BEIIECTB M XMMHYECKUX SIBJICHHUM
(HabnrofeHue, U3MEPEHHE, IKCIIEPUMEHT, MOICTHPOBAHUE);

[14 ymeTs IpOBOAUTH pacyeThl O XUMUYECKUM (POpMYJIaM U YPaBHEHHSIM XUMUYECKUX peakuil
C UCIOJIb30BaHNEM (PU3MUECKHUX BETMYHMH, XapaKTEPU3YIOUINX BEIIECTBA C KOJINYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMalbHbIE YCIOBHS) Ta30B, KOJMYECTBA BEILIECTBA; HCIOJb30BAaTh CHCTEMHbBIE

4



XUMHYECKUE 3HAHUS JJI NPUHATUS PELIEHUIl B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBA3AHHBIX C
BEILIECTBAMH U UX TPUMEHEHUEM.

I15 cdhopmupoBaTh TPEACTABICHUS: O MATEPUAIBHOM EIUHCTBE MHUpPA, 3aKOHOMEPHOCTAX U
MMO3HABAEMOCTH SIBJICHUHM MPUPOJABI; O MECTE M 3HAYCHUH XUMHH B CHCTEME €CTECTBEHHBIX HAayK U €€
poiu B 00€CIEYCHHH YCTOWYMBOTO Pa3BUTHsI YEIOBEUYECTBA: B PEIICHUU MPOOJIEM DKOJIOTHUYECKOM,
SHEPreTHYECKON M MUIIEeBOM 0e30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3/IaHUU HOBBIX MaTepUaNOB,

HOBBIX HCTOYHHKOB

SHEpruM, B
(GbOopMUPOBAaHMM MHPOBO33PEHUSA U

obecnieueHu paiuoOHaJILHOI'O

olmieil KyJIbTYpbl 4eJOBeKa, a Takke

000CHOBAHHOI'O OTHOILIEHUS K CBOCMY 310POBBIO U HpHpO,Z[HOﬁ cpeac.

IMpUpOAO0IIOJIb30BAHHA, B
9KOJOTHYCCKH

Kon u naumeHoBanue InannpyemMbie pe3yJbTAThl 0CBOCHHUS THCIUIIJIHHBI
¢GopMupyeMbIX KOMIIETEHIIUIA Oomue Ipenme
(IMYHOCTHBIE H MeTalNpeMeTHBIE) THBIE
OK.01 Bribupatb criocoObl - TOTOBHOCTB K TPYy, OCO3HAHKE I[CHHOCTH MaCTePCTBA, TPYIOII00uE; I11, 112,
pelienus 3anay - TOTOBHOCTh K aKTUBHOM J€STEIbHOCTU TEXHOJIOTUUECKON 1 113, 114
npodeCcCHOHANBLHOM NEeSITENFHOCTH | COLMAIbHOM HAIPaBIEHHOCTH, CHOCOOHOCTh MHULIUUPOBATh,
MIPUMEHHUTEIBHO K PA3INIHBIM IUTAHUPOBATh U CAMOCTOSTEIBHO BBHITIOTHAT TaKYIO ICATEIBHOCTE;
KOHTEKCTaM - CAMOCTOATENEHO (POPMYIHPOBATE M aKTyaIH3UPOBATH IPoOIEeMy,
paccMaTpuBaTh €¢ BCECTOPOHHE;
- yCTaHaBIHBATh CYIICCTBCHHBIN MPHU3HAK WIIH OCHOBAHUS IS
CpaBHEHWS, KJIacCUPUKAIINH U 0000ICHHS;
- ONPEIEIISITh 1IENH ISSITENbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHU HX
JOCTHKEHHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMaTPHUBAEMbIX
SIBJICHUSIX;
- BHOCUTh KOPPEKTUBBI B JIESITENLHOCTD, OLIEHUBATH COOTBETCTBUE
pe3yJIbTAaTOB IIEJIsIM, OLICHUBATh PUCKH TIOCIIEICTBUHN JIESITENIbHOCTH;
OK.02 Hcnons30Bath -YMETb MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M IPAKTHIECKYIO 112, 115
COBpPEMCHHBIC CPECTBA TIOMCKa, 00TacTH KU3HENEATCITHHOCTH;
aHaln3a ¥ HHTePIpPETAIHN - YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
nHpOpMAaNnH, U HHQOPMAITMOHHEIE | - BEIIBUTATh HOBHIC WCH, NIPEIIaraTh OpUTHHAIBHBIC TIOAXO0IBI
TEXHOJIOTUH TSI BBIITOTHCHHUS pelIeHus;
3a7a9 IpoQecCHOHATEHOM - CITOCOOHOCTH MX HCITONH30BAHMUS B IIO3HABATEIHHOM U COIUATEHON
JIESITETBHOCTH MIPAaKTHKE;
- UCTIOJIb30BaTh CPEICTBA HH()OPMAIIMOHHBIX © KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX H
OpraHM3aIMOHHBIX 33124 ¢ cOOI0ICHUEM TpeOOBaHUI SPrOHOMUKH,
TEXHHKH 0€30MaCHOCTH, THTHEHBI, PECYypCcOoCcOepekKeHUs, IPABOBBIX U
STHYECKUX HOPM, HOPM HHPOPMAIIMOHHON 6€30MacHOCTH;
OK.03 IImarupoBath 1 - TOTOBHOCTB K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH 1 s
peaan30BBIBaTH COOCTBEHHOE CaMOOIIPEIeNICHHIO;
podecCHOHANIFHOE U INYHOCTHOE | -OBJAJIeHNE HaBBbIKaMH y4eOHO-NCCIIEJ0BATEIbCKOM, TPOSKTHON U
pas3BHUTHE, IPEIIPHHAMATEILCKYIO | COIMANILHOM JEeATeNIbHOCTH;
JIeSITEIEHOCTD B - OCYIIECTBIISATH O3UTHBHOE CTPATETUUECKOE MTOBEAECHUE B PA3INIHBIX
npodeccroHabHOM chepe, CHUTYaIUsX, IPOSBIATH TBOPUYECTBO U BOOOpaKeHHE, OBITH
WCTOJIB30BaTh 3HAHUS 110 TIPABOBON | WHUIIMATHBHBIM
1 GUHAHCOBOI TPaMOTHOCTH B
Pa3NYHbIX )KU3HEHHBIX
CUTYaIUSIX.
OK.07 ConeiicTBoBaTh -TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U I15
COXPaHCHHIO OKPY’KAIOIIEeH Cpedbl, | CaMOOIpPeIeICHHIO;
pecypcocOepekeHII0, TPUMEHSTh -OBJIaJICHAE HABBIKAMH YI€OHO-HCCIEI0BATENBCKOM, IPOCKTHOHN 1
3HaHUS 00 N3MEHEHNH KINMaTa, COLMANIEHON AEATEIFHOCTH;
NPUHIUIIBI OEPEKINBOTO - OCYLIECTBIISITH NO3UTHBHOE CTPATETMYECKOE MTOBEACHHE B Pa3IMUHBIX
IPOM3BOJICTBA, 3P (PEKTHUBHO CHUTYaIUsX, IPOSBIATH TBOPUYECTBO U BOOOpaKEHHE, OBITH
JIEHICTBOBATh B YPE3BBIYAITHBIX WHUIMATUBHBIM;
CUTYyAIHIX - BHOCUTh KOPPEKTUBBI B JICSITENEHOCTD, OLIEHUBATH COOTBETCTBHE
pe3yJIBTAaTOB IEJIsIM, OLICHUBATh PUCKH IIOCIIEICTBUHN IESITEIbHOCTH




2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM y4eOHOI TMCHUIIMHBI U BUABI Y4eOHOiIi padoThl

Buj yueOHoit padoThl

Oobvem ¢ uacax

B TOM YHCJIC:

O0bem 00pa3zoBaTe/IbHOM NMPOrpaMMbl Y4eOHOM TUCIUTIIIHHbI 66
B TOM YHCIIE:

1. OcHoBHOE coepKaHue 56
B TOM YHCIIE:

TEOPETHUECKOE 00yUeHUE 40
IPAKTUYECKHUE 3aHSTHS 16
2. IlpodeccuoHalibHO OpPUEHTHPOBAHHOE coJep:kaHHe (coJaep:KaHHe 8
MPUKJIAJTHOT0 MOIYJIsA)

B TOM YHCJIC:

TEOPETHUECKOe 00yueHne 4
IIPAKTUYECKUE 3aHATUS 4
WHauBuIyaIbHBINA TPOCKT (J1a/HET)

IIpomexyTouHas arrecTauus ¢ popme nudpdhepeHHPOBAHHOIO 3a4éTa 2




2.2. TemaTHyecKHH NJIAH U coJep:KaHue YUeOHOM M CUMILTHHBI

HaumenoBaHue pa3jiesioB u Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKHUE 3aHATHS, IPoeKT | O0bem | OK n
TeM yacoB | IlIK
1 2 3 4
OcHoBHoOe coaep:kaHue
Pazgea 1. O0mas u HeopraHuveckass XuMus
Tema 1.1. Xumus - Hayka o Coaepxxanue yueOHOIro MaTepuaJa OK 1,
BellecTBax CocraB BemlecTBa. Beniecta noCTOSHHOTO M IEPEMEHHOI0 cocTaBa. M3MepeHue BelecTBa: aTOMHAs 2 OK2
Y MOJIEKYJIIpHAsi MacChl, KOJMYECTBO BEIIECTBA. ATperarHoe cocTosiHue Beuiectsa. CMecH BELIECTB.
AJoTponHbIe MOAU(UKAIIIH.
IlpakTHyeckne 3aHATHA
Pemenue 3a1ay Ha HaXOXKAEHUE MOJIEKYJISIPHOM MacChl BEILIECTB U MAaCCOBOM J10JIM JIEMEHTOB B 2
BEILIECTBE.
Tema 1.2. CTpoeHue aToma Conep:xanue yueOHOTr0 MaTepHaJia OK 1,
AtoMm — crioxkHas yactuna. Ctpoenue atoma. CocTaB aTOMHOTO spa. DJIEKTPOHHAsT 000JI0UKa OK2
aToMOB. BajieHTHBIE BO3MOKHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB. DJIEKTPOHHAS KJIacCU(DUKAIUSI 2
XMMHYECKHUX 3JIEMEHTOB: S — P — 0 — f — 3;1eMeHTHI.
IlpakTHyeckne 3aHATHA
CocTaBieHne IeKTPOHHBIX (POPMYIT ATOMOB XUMHUYECKUX JIEMEHTOB. 2
Tema 1.3. Ilepuoguyeckuii Coaepxxanue yuyeOHOIro MaTepuasa OK 1,
3aKO0H M NepHOANYECKAs OtxkpeitTue Ilepunoanueckoro 3akoHa. [lepuonnyeckuii 3akoH U crpoeHue aroma. CTpoeHue 2 OK 2
CHCTeMa XUMHYEeCKHX [Tepuonnueckoi CUCTEMBI XUMHUYECKUX 3JIEMEHTOB. [[pUurHbI H3MEHEHUsT METAUIMUYECKUX U
ynemenToB JI.M.MenpneneeBa HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B IPYIIAX U NEPHOJIAX.
Tema 1.4. Tunbl xumudeckoit | Coaepxxanue y4eOHOIro MaTepuasa OK 1,
CBSI3H. ITousTHEe 0 XMMHUUECKOH CBA3H. THUIIEI XUMUYECKOM CBSI3HU: KOBAJICHTHASI, MOHHAS, METaJIJIMICCKasl, 2 OK 2
Crpoenne Bemecrsa BOJOpOAHAs. THIIbI KPUCTAINTMYECKUX PEIIETOK.
Tema 1.5. Xumnueckne Copepxanue y4eOHOIro MaTepuaJa OK 1,
peakuuu [TonsiTue o xumuyeckoi peakuu. Kiaccupukanys XuMH4eCKUX peakiiii B HEOPraHMYeCKOH XUMUU. 2 OK 2

BeposiTHOCTE IpOTEKAaHUSA XUMUUYECKUX peakinii. OKUCINTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIINN.
Crenenb okucienus. Oxkucnurens. Bocctanosurens. Knaccuduxaryss okucanTenbHo-
BOCCTaHOBUTEJILHOM peakiuu. MeTo]1 3JIeKTPOHHOro OaJlaHca.




IIpakTnyeckue 3aHsATHS

PaccranoBka ko3 durnmentoB B OBP meTogoM a5ieKTpoHHOTO OasiaHca 2
Tema 1.6. PacTBOpHI. Conep:kanue y4eOHOT0 MaTepuaJia OK 1,
Teopus 3J1eKTPOJIUTHYECKOM ITonsTue o pactBopax. PU3NKO-XUMHUYECKas IPUPOAA PACTBOPEHUS U PACTBOPOB. Mexanusm 2 OK 2
AUCCOLMALIMH. JUCCOLMALMI BEIIECTB ¢ PA3JIMYHBIMUA TUIIAMH XUMUYECKOU CBsA3M. [lucconmanus Boasl. Teopus
I'maponus coueit aNIeKTpuuecKor auccounanuu. OOpaTuMelii 1 HeoOpaTUMBIN TUAPOIU3. [IpaKkTHUECKOE TPUMEHEHHE
THAPOJIN3A.
IIpakTHYecKue 3aHATHS
Pemenue 3agau Ha onpeesieHHe MacCOBOM J10JM PACTBOPEHHOTO BEIIECTBA B PACTBOPE. 2
Peakiiun HOHHOTO 0OMeHa, uayIKe ¢ 00pa30BaHUEM OCaJIKa, I'a3a WK BOJBI. 2
VcnipiTanue pacTBOpPOB COJIEW HHIMKATOPOM. ['Maponus3 conei. 2
Tema 1.7. MeTtauibl Coaep:xanue yueOHOro MaTepHaJia OK 1,
Krnaccudukanus Heopranndeckux BemecTs. [IpocTeie BemecTBa — Metaiutbl. O0nue Gpundeckue 2 OK2
CBOWCTBA METAJIJIOB U MX BOCCTAHOBUTENbHBIE CBOMCTBA. O01I1Ee crIOCOOBI MOJIyYSHHSI METaLIOB.
3HaueHUE METAUIOB B IPUPOJIE U KU3HU OPraHU3MOB.
IIpakTH4yeckue 3aHATHS
BzaumopeiicTBrue METaIIIOB ¢ pACTBOPAMH COJICH. 2
Tema 1.8. HemeTaninbl Coaep:xanue yueOHOTo MaTepHaJia OK 1,
Hewmerannsl B nepuoanydeckoi cucreMe. Hemeramisl — mpocTelie BeECTBA. AJIIOTPOIHUS. 2 OK 2
XuMH4eckue cBoicTBa HeMeTaioB. OKHUCIUTENbHbIE CBOMCTBA HEMETAIUIOB. BoccTaHOBUTEIbHBIE
CBOICTBA HEMETAJLJIOB.
Tema 1.9. Knaccupuxanus Conepxxanue yuyeOHOIro MaTepuasa OK 1,
HeopraHuveckux coeannennii | Knaccuukanus Heoprannyeckux coeinHeHni. CxemMa reHeTHUeCKON CBS3U HEOpraHMYeCKHX 2 OK 2
coeIMHEHUN. [ eHeTnyeckas CBs3b MEXK/y KilacCaMy HEOPTaHWYECKUX COCTMHEHUM.
Tema 1.10. Xumuveckue Copepxanue yueOHOro MmaTrepmuasa OK 1,
CBOWCTBA OKCHIOB Knaccudukanmst 1 XuMudeckrue CBOMCTBA OKCHJIOB. 2 OK2
Tema 1.11. Xumudeckue Copnepxanue y4eOHOIro MaTepuaJa OK 1,
CBOMCTBA KHCJIOT Knaccudukanus n XxumMudeckue cBOMCTBA KUCIIOT. 2 OK 2
Tema 1.12. Xumunuyeckue CoaepxxaHue y4eOHOIro MaTepuasa OK 1,
CBOIICTBA OCHOBAHUI Knaccugukaius 1 XMMU4ecKre CBOMCTBA OCHOBAHUIA. 2 OK 2
Tema 1.13. Xumunueckue Copaepxxanue y4yeOHOro MaTepuasa OK 1,
CBOWCTBA coJIei Knaccudukanmst 1 XuMudecKkrue CBOMCTBA COJICH. 2 OK 2




IpakTnyeckue 3aHATHS

I'eneTnueckas cBI3b MEXKAY KilacCaMH HECOPraHU4ECCKUX BEIICCTB.

Pa3nes 2. Oprannveckasi XMMHSA OK 1,
Conep:kanue y4eOHOT0 MaTepuaJia OK2
Tema 2.1. Ilpenmer [TonsiTe 06 OpraHMYECKOM BEIIECTBE U OPTaHUYECKOr XUMHUU. OCOOCHHOCTH CTPOCHUS
OPraHMYecKoi XUMMHH OopraHuyeckux coeanHeHunii. OCHOBHBIE MOJIOXKEHUs Teopur ctpoeHus: A.M.bytieposa. Xumudeckoe
CTpOEHHE U CBOMCTBa opranndeckux BemecTs. [lonsTiue 06 n3omepuu. 3HaueHUEe TEOPUU
A.M.bytnepoBa A pa3BUTUS OPraHUUECKON XUMUU U XUMUYECKUX ITPOrHO30B. THIBI XMMUUYECKUX
CBsI3€H.

Tema 2.2. Coaep:xanue yueOHOTo MaTepHaJia OK 1,
IIpenesibHBIC YI1€BOAOPOABI [IpenenbHble yraeBoaopoabl. AnKaHbl. ['OoMOIOTHYECKH psAll, ©30MEPUsSl U HOMEHKJIATypa alKaHOB. OK 2
XUMHYECKUE CBOMCTBA aJIKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEIICHUE, Pa3JIOKEHUE,

jgeruapupoBanue. lIpumeHeHue ankaHoB Ha OCHOBE UX CBOMCTB.
Tema 2.3. HenpenesbHble HenpenenbHble yriaeBooposl. AKEHBI, alIKaMCHbI, AIKHHBI, apDEHbI: 0OCOOCHHOCTH CTPOCHUS
yIJ1€BOA0OPOAbI MOJIEKYJI, TOMOJIOTUYECKUH PsiZl, U30MEPHUS U HOMEHKJIaTypa. XUMHUYECKHUE CBOMCTBA: TOPEHHUE,

IpUCOeANHEHUE, TUapaTanus, noaumepusanus. [Ipumenenre Ha ocHOBe ux cBOMCTB. [lonumepsr.

Il;macTmaccel.
Tema 2.4. Coaep:xanue yueOHOTr0o MaTepHaJia OK 1,
Kucaopoaconep:xamme Crnuptel. I'mapokcunpHast rpymnmna kak ¢yHkuuoHaiabHast. [loHsTHe 06 01HOATOMHBIX U OK 2
OpraHu4yecKue coeNHEeHUs MHOTOaTOMHBIX CIIMPTaX.

Kap6oHnoBsie kucnotel. CioxxkHble 3¢upsl. XKupsl.

VYrneBoabl, MX KiIacCU(PHUKAIUSA: MOHOCAXapUAbl, TUCaXapuabl U MOIKCaXapuIpl. 3HAUEHUE YTIIEBO/IOB

B )KMBOW ITPUPOJE U )KU3HHU YEIOBEKA.
Tema 2.5. Conep:xanue yueOHOTro MaTepHaJia OK 1,
A3oTcoaepakamue OO11ast XapakTepUCTHKA a30TCOAEPIKALIMX OPTaHMUECKUX COCTMHEHU: MOHATHE 00 aMUHAaX. OK 2
OpraHuvecKue coeJMHeHus Knaccudukanus amuHoB. Puznyeckue, XMMUYECKHE CBOMCTBA aMUHOB. AHUJIMH.

AMUHOKHUCIOTHL. benkn.
Pasznea 3. [lpuxkaagnoii MoayJab
Tema 3.1. XumMus B :KM3HU Copnepxanue OK 1,
oduecTBa XuUMH3aLUs CEIbCKOr0 X034iCTBA U €€ HAIPABIICHHUS. OK 2,

XuMuYecKasi IPOMBIIUIEHHOCTh U XUMHUYECKHE TeXHOIOTHH. ChIpbe sl XUMUYECKON OK 7

MPOMBIINIJICHHOCTH. Boga B xuMmuueckoi MPOMBIINIJICHHOCTH. 9Hepr1/151 JJI XUMHUYCCKOT'O




npou3BoJcTBa. HayuHble MPpUHIUIIBI XMMHUYECKOTO MPOU3BOACTBA. 3alllUTa OKPY>KaIOLIEeH cpeabl U
oXpaHa TpyJa pu XUMUYECKOM ITPOU3BOJICTBE.

IIpakTnyeckue 3ansaTus

O3HakoMIIEHHE C KOJUIEKIIMEH MUHEpaIbHBIX yao0peHuil. OnpeneneHue y1o0peHuit. 2

IToaroroBka qOKJIaJ0B, KPOCCBOPAOB, IPE3CHTALMMN.
Tema 3.2. IIpousBoacreo Copnepxanue OK 1,
HEOPraHW4YeCKHUX BelleCTB. OO01me mpeaCTaBIeHUsI O IPOMBILIUIEHHBIX CIIOCO0aX MOJy4YeHHEe XUMUYECKUX BELIECTB (Ha IpUMepe 2 OK 2,
3HayeHMe M IPUMEHEHUe B IIPOU3BOJICTBA KAJIMSI XJIOPUCTOTO). OK 3
OBbITY U HA IPOU3BOJCTBE IIpakTHYecKue 3aHATHS OK'7

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUI O POJIM HEOPraHUYECKON XUMHHU B Pa3BUTUU B 2

Pa3HbIX OTPACIISIX TPOMBILLIEHHOCTH. [Ipo0ieMbl 0TX0/10B ¥ MOOOYHBIX MPOIYKTOB. Perenue

po0JIeM IKOJIOTHYECKOH, SHEPreTUUECKOM U NHUIEeBONH 6€30MaCHOCTH.
IIpome:xkyTouHas arrecranus (AuddepeHHPOBaHHbIN 324€T) 2

\ Bcero: 66
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11.
12.
13.
14.
15.
16.

17

18.
19.
20.
21.
22.
23.
24.
25.

INPUMEPHASA TEMATUKA HHINBUAYAJIBHBIX ITPOEKTOB 110 IUCHHUIIJIMHE

. IIpuponHsie pecypcsl

. OboraiieHne Noie3HbIX UCKONAEMbIX

. MeTainyprus IBETHBIX METAJIJIOB — YBIIEKATEIbHBIA MUP BBICOKMX TEMIIEPATyp
. Meramnyprust — nepcreKTUBHasl OTPAcib IPOU3BOACTBA

. Merainyprus ceroass, 3aBTpa, 10CI€3aBTpa..

. KpeMHM# — HCTOYHMK COJIHEUHOHN SHEPTUU

DOU3NKO-XUMHUYECKHE SBICHUS — OCHOBA COBPCMCHHBIX METOJOB UCCIICAOBAHNA

. [IpompItnennas 6€30MacHOCTh U TUTHEHA TPYJia — OCHOBAa COBPEMEHHOTO MTPOU3BOICTBA
. MeTabl ’KU3HU U METaJIbI [Tl )KU3HU

. LIBeTHBIE METAJUIBI U CILIABBI

OxpaHa OKpyXarouen cpeibl 0T XUMUYECKOTO 3arpsi3HEHUs

Boga kak peareHT u Kak cpena Juisi XUMHYECKOro mpouecca

Hcropus nostydeHust 1 MpOU3BOJICTBA ATTFOMUHUS

Ponb MeTanmioB u crijiaBoB B HAYYHO-TEXHUUYECKOM IPOTpecce.

Koppo3zus MeTanioB u crioco0bl 3a1UThl OT KOPPO3HUH.

XuMUS METAJIJIOB B MO PO(ECCHOHATBHOM NeSTETLHOCTH.

. XMMUSl HEMETAJUIOB B MO€H MpodeccuoHaIbHOMN 1eATeIbHOCTH.

DrtaHoI: Beiuyailiee 01aro U CTpaurHoe 370.

Kuznp n gesrensHocth .M. Menaeneena.

Hcropust monydeHus IMHKA, €r0 XUMUYECKHE CBOMCTBA U MPUMEHEHUE IMHKA B TPOMBIIIUIEHHOCTH
Menpb 1 €ro CoOeTMHEHUS.

Hcropus nosiBineHust kapanaaiia (yriaepon).

[Ipumenenne ynobpeHuii ¢ yuerom noTpeOHOCTH PaCTEHUH.

Coenunenus cepebpa 1 30J10Ta.

Ponp Heoprannyeckoil XMMHUM KaK HAyKH B Pa3BUTUHU CEIbCKOTO XO35HCTBA.
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3. YCJOBUS PEAJIM3ALIMU TIPOT'PAMMBI YYEBHOU JUCIHATLIAHBI

3.1. MaTepuajbHO-TeXHHYECKHE YCIOBUS Peaiu3al UM AU CHHILTUHBI
Jlns peanuzanyiy MporpaMMbl TUCHUIUIMHBI JOJDKHBI OBITH MPEITyCMOTPEHBI CIEAYIOIUE CIeIUaTbHbIC
MOMEIICHUS: YUeOHBIN KaOWHET XUMHUHU U/WIIN y4eOHOH XUMUYECKOH JabopaTopuu.

O6opynoBanne y4eOHOro kad0mHera (HArJIs/IHbIe MOCOOMSs): HAOOPHI MIAPOCTEPIKHEBBIX MOJIEICH
MOJIEKYJI, MOJEIH KPUCTALIMYECKUX PEHIeTOK, KOJJICKIUU MPOCTHIX M CJIOXKHBIX BEIIECTB H/WIU
KOJUICKIIMYA TIOJMMEPOB; KOJUICKIMS TOPHBIX IMOPOJ U MHUHEpanoB, Tabnuma MeHnaeneeBa, ydeOHBIS
buapMbl, UGPOBBIC 00pa30BaATEIbHBIC PECYPCHI.

Texnuveckue cpeacTsa 00y4eHHMsI: KOMIIBIOTEp C YCTPOMCTBaAMHM BOCIPOM3BEACHHS 3BYKa, MPUHTED,
MYJBTUMEANA-IIPOEKTOP € IKPAHOM, MYJIbTUMEINNHAS JOCKA, YKa3Ka-IIPE3EHTEP VISl IPE3CHTALH.

OoGopynoBanue Jadoparopuu U padodyux MecT JAOOPATOPUM: MEH3YPKH, MUNETKU-KANEIbHUIIBI,
TEPMOMETPBI, MHUKPOCKOII, JIyMbl, MPEAMETHbIE W TOKPOBHBIC CTEKJA, IJIAHIIETHI i1 KalelbHbIX
peakuuid, QWIbTpoBalibHAs Oymara, NPOMBIBAIKHA, CTCKJISIHHBIE TPOOUPKH, PE3UHOBBIC TIPOOKH,
donapuku, HaOOp PEAKTHBOB, CTEKJSHHBIC MANOYKH, IITATUBBI AJS MPOOMPOK; MEpPHBIC LUIUHAPHI,
BOPOHKU CTEKJISIHHBIC, BOPOHKHU JeiuTenbHble munuuapudeckue (50-100 mi), CTynKH C HECTHKOM,
dapdopoBbie YaNIKy, TUHIETH, QWIBTPHI OyMaKHbIC, BaTa, MApJisi, YAaCOBBIE CTEKJIA, DJICKTPOIUIUTKH,
1ab0opaToOpHbIE MITATUBBI, CIUPTOBBIE TOPENIKH, CIIMYKH, TPUOOp AJIS MOIy4YeHUs Ta30B (WK Ipodupka ¢
ra300TBOJIHOM TPYOKO#), AepKaTenu I MPOOUPOK, CKISIHKU AJI XPAaHEHHs] PEaKTHBOB, Pa3/IaTOYHbBIC
n0TkH; xumudeckue crakansl (50, 100 u 200 mun); mmarenu; MTUHIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI
(taitmepsl), mepHbie TpoOupku (Ha 1020 mi) u mepuble ko061 (25, 50, 100 u 200 mut), BoasiHast OaHs
(MU TEpPMOCTAT), CTEKJISHHBIC MAaJO4YKW; KOHWYEecKHe KOuObl nis TuTpoBanHus (50 u 100 wmm);
WHIUKATOPHBIE TIOJIOCKH sl oripeesienus pH u craHmapTHash MHAMKATOPHAS IIKala; YHUBEPCAIbHBIN
uHaukaTop; nunerku Ha 1, 10, 50 mu (wnmm mozatopsl Ha 1, 5 u 10 mu), OropeTku JUIsi TUTPOBAHUSA,
MeaunuHckue mmpuiel Ha 100-150 mu, nmaGopaTtopHble W/MIM aHaIUTHYECKHe Bechl, pH-meTpsl,
CYIIWIBbHBIN 1IKad, U ap. 1abopaTopHOE 000PYIOBAHHUE.

3.2. UupopmannoHHOe o0ecniedeHne peain3anuu NpPorpaMmbl
IlepeyeHb pexoMeHyeMbIX YUeOHbIX H3IaHU, JONOJHUTEIbHON JUTEPATyPhbl, HHTEPHET-PecypcoB

OcCHOBHBIC HICTOYHUKU:
1. Epoxun HO.M., KoBanésa N.b. Xumus nns npodeccuil M crnenuaabHOCTEH TEXHUYECKOTO U
€CTeCTBeHHO-Hay4IHOTo npodmiieii. — Mocksa, M3natenbekuii meHTp «Akamemus», 2018.
2. Tabpuensn O.C., JIbicoBa I'.I'. Xumus TecTsl, 3aaud U yrnpaxxHeHUs - MockBa, M3aarenbckuii
eHTp «Akaaemus», 2018.

JlonoTHUTEeIbHbIE HCTOUYHUKH:

1. Tabpuenssa O.C., OctpoymoB WN.I'Xumus s npodeccuid U CHenuagbHOCTEH TEXHUYECKOTO
npoduis: yaeOHUK s cTyA. Yupexaenuii cpen. [Ipod. oopa3oBanums.- 3-e u3., nmepepad. U gor.
— M.: U3narensckuil neHTp «Akanemus», 2016.-272 c.

2. T'abpuensa O.C., OctpoymoB WU.I'., Cnaakor C.A., lopodeeBa H.M. IIpaktukym: yue6. [Tocobune
st ctyn. Yupexaenuit cpen. [Ipod. obpazosanus. — M., 2014.

3. Taopuensu O.C., JIpicoa I'.I'. Xumus. TecTsl, 3amaun u ynpaxkuenus: yue6. [Tocobue mns crym.
VYupexnaenuii cpen. [Ipod. odpazoBanus. — M., 2014.

4. Taopuensu O.C., JIpicoa I'.I'. Xumus: kaura ayis npenojasarens: yued.-meroa. [Tocodue. — M.,
2012.

5. Xomuenko W.I'. O6mas xumusi. COOpHHK 3a1a4 U yrpaxkaeHuit — M, 2011.

HNHTepHeT-pecypcsl

1. https://nashol.me/20220701145274/himiya-erohin-u-m-2013.html («Xumua» 0.M. EpoxuH)

Www.hvsh.ru (kypaam «XUMHS B IITIKOJIE).

3. Www.hij.ru (kypHaim «XUMHUS U KH3HBY).

no


https://nashol.me/20220701145274/himiya-erohin-u-m-2013.html
http://www.hvsh.ru/
http://www.hij.ru/

4. www.chem.msu.su/rus/elibrary (anexTporHas 6ubOIMOTEKa YUeOHBIX MaTEPHAIOB)
5. http://chemlib.ru (6ubnroTeka Mo XMMHN)
6. https://www.den-za-dnem.ru/school.php?item=302 («Pecypchl 10 XUMHUH — 3J1. OHOIHOTEKA)

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM JUCHUILINHBI

KoHTponb M OLIeHKa PacKpBIBAIOTCS 4Yepe3 YCBOCHHBIC 3HAHWUSA U NPUOOPETEHHBIE CTYJICHTAMHU
YMEHHs], HallpaBJIeHHbIE Ha (hOpMUPOBaHKE OOIUX U TPO(HECCUOHATIBHBIX KOMIIETSHIIUH.

Ko u nHaumenoBanue ¢gopmMupyemMbix Pasnen/rema Tun oueHOYHBIX MePONPUATHI
KOMIIeTeHIIii
OK 01. Breibupats crmoco0bl perienus 3amad | Paszmen 1, Tema 1 IIpakTuKO-OpUEHTUPOBAHHBIE TEOPETHUECKUE U
npo¢eCCHOHATBHOM nesrenbHOcTH | Pasnmen 3, temal, Tema 2 MPaKTUUECKHE 3aJIaHUS Ha XapaKTepU3allnio

MPUMCHHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTaM.

XAMHAYECKUX DJIEMEHTOB.
Ketic (¢ yuetom Oyayiiei npodeccrnoHanbHOM
JIeATSIBHOCTH ) BO3MOXKHBIE TeMBI KEHCOB:

1. Ponb MeTansioB u CIUIaBOB B HAYYHO-
TEXHUYECKOM IIporpecce..

2. Koppo3us MeTamioB 1 CriocoOBI 3aIIUTHl OT
KOPPO3HH.

3. IIBeTHBIC METAILIEI U CILIABBI

OK.02 Hcnonp30BaTh COBPEMEHHBIE CPENICTBA
MOMCKa, aHAJIN3a U UHTEpIpPETAIIH
uHdopmanuu, 1 UHGOPMaLMOHHBIE
TEXHOJIOTHH JIJIs BBITIOJTHEHHS 33/1a4
npo¢eCCUOHANBHOM JeSITeIPHOCTA

Paszgen 1, remsr 2 - 13
Pasnen 2, Temsl 1 - 4
Pasnen 3, Temal, 2

[IpakTuKO-OpHEHTUPOBAHHBIE TEOPETUUECKHUE U
MPaKTUYECKHUE 3aJaHuUs.

CamocrostensHas padborta

Pemenne TMNOBBIX 33124

IIpe3enTanus, noxnan

TecTupoBaHue
OK.03 IInmanupoBaTh U peaIn30BHIBATH Paznen 3, Tema 1, Tema 2 CamocrosTenbHas paboTa.
coOcTBeHHOE NPOeCcCHOHATIBHOE U TectupoBanue

JMYHOCTHOE pa3BUTHE,
HOPEANPUHUMATEIBCKYIO JESITEIbHOCTD B
npodeccronanbHOI cdepe, UCTIONB30BaTh
3HAHUS 110 TIPaBOBOI U (PUHAHCOBOH
TPaMOTHOCTH B Pa3JINYHBIX KU3HEHHBIX
CUTYyalHsX.

OK.07 CopeiicTBOBaTh COXpaHEHHIO
OKpY’KaloIIel cpesibl, pecypcocOepekeHuIo,
MPUMEHSTH 3HAaHUS 00 U3MEHEHUH KIINMATa,
MPUHIAITEI OEPEeKITUBOTO IPOU3BO/ICTBA,

3¢ pexTHBHO AefCTBOBATE B YpE3BBIYAHHBIX
CUTyalMsAX
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