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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
YUYEBHOU JUCIHUIIJIMHBI

1.1. O6s1acTh NpuMeHeHus1 padoyveil MPOrpaMmbl

PaGouass mporpamma ydeOHOW NHUCUMIUIMHBI SIBISETCA YaCThIO MPOrPaMMBI
NOATOTOBKM  CHEUUAJIMCTOB CpeAHEro 3BeHa 1Mo coenuansHoctd 11.02.06
TexHuueckass dKCIUTyaTalusi TPAHCHOPTHOTO PAIHOAIEKTPOHHOIO 000pyIOBaHHS
(o BuaaM TpaHCIIOpTa).

1.2. MecTo y4eOHOI TUCHUIUIMHBI B CTPYKTYype NMPOrpamMMbl MOATOTOBKH
CIEeIMAJTHUCTOB CPeIHero 3BeHa

Vuebnas mucnummmHa OVY/[.12. XuMus B CHEIMAIBHOCTH OTHOCHUTCS K
JOTIOJTHUTENbHBIM YYEOHBIM JUCIUIUIMHAM IO BbIOOpPY oOOydarommxcsa. YdeOHas
mucrunHa OY /.12, Xumus B cienuanbHOCTH U3ydaeTcss Ha 6a30BOM YPOBHE.

1.3. Hean u 3a7a4u y4eOHOM AMCHMILIMHBI — TPeOOBAHHUA K pe3yJibTaTaM
OCBOEHHS YUeOHO# TMCIHUIIHHBI

OcBoenne coxaepxanus ydeOnod mucrummmael  OVY/[.12. Xumus B
CHEIMAIIbHOCTH  O0ecrneunBaeT  JOCTHKEHHE  OOYYaloUmMMHCS  CIEAYIOLIUX
pe3yIbTaTOB:

1. JMYHOCTHBIX, OTPAKAIOUIUX:
- POCCUICKYIO TPaKTAHCKYIO HJIEHTUYHOCTb, MATPUOTH3M, YBAXKEHHE K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTHU mnepes PoauHoi, ropaoctu 3a cBOil Kpai, CBOIO
Poauny, mpoiisioe U Hacrosiiee MHOTOHAIIMOHAIbLHOTO Hapoja Poccuu, yBakeHue
rOCyJIapCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, TMMH);
- TPXKJIAHCKYI0 TO3UIMI0 KaK aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCUHCKOIO
oOIIecTBa, OCO3HAIOMIETO CBOM KOHCTHUTYLHMOHHBIE TpaBa U OOS3aHHOCTH,
yBAXKAIOMIETO 3aKOH U MPaBOMOPSAOK, OO0JAJarolIero 4YyBCTBOM COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO TMPUHUMAIOUIETO TPAJWIMOHHBIE HAIMOHAIBHBIE H
oO11eyenoBeyecKre T'YMaHUCTHUECKHUE U IEMOKPATHUECKHE LIEHHOCTH;
- TOTOBHOCTbH K CIy>keHui0 OTeuecTBy, €ro 3alluTe;
- ¢(hopMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSL HAYKH W OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO HA JHUAJIOTE KYJIbTYp, a
TaK)Ke pPa3IMYHbIX (OpM OOILIECTBEHHOI'O CO3HAHMS, OCO3HAHUE CBOETO MeECTa B
MOJIUKYJIETYPHOM MHUPE;
- c(pOpMUPOBAHHOCTh OCHOB CAMOpPA3BUTHS M CaMOBOCIIUTAaHUSA B COOTBETCTBUM C
0OIlIeYeIOBEUECKUMHU  LIEHHOCTSMU W HJieajlaMd  TPaXIaHCKOro  OOIlecTBa;
TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHOM, TBOPYECKOM M OTBETCTBEHHOM
NEesATEeIbHOCTH;
- TOJICPAHTHOE CO3HAHUE U TOBEJACHHE B MOJHUKYJIbTYPHOM MHUpPE, TOTOBHOCTH U
CIOCOOHOCTH  BECTH JMAJOr C JPYIMMH  JIIOAbMH, JOCTUTaThb B HEM
B3aMMOINOHUMAHUS, HAXOJUTh OOIIME LIETH M COTPYIHUYATH JUISI MX JOCTHKECHHUS,
CIIOCOOHOCTh ~ TMPOTUBOCTOSATH  HWJECOJOTHUU  HKCTPEMH3Ma,  HAlMOHAIU3MAa,
KceHopoOuu, AUCKPUMHMHALIMKA 1O  COLMAJbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJIbHBIM IIPU3HAKAM U IPYTUM HETaTUBHBIM COIIMAIbHBIM SBIICHUSM;
- HABBIKM COTPYJHMYECTBA CO CBEPCTHUKAMM, J€TbMHU MIAJIIEr0 BO3pacTa,
B3pOCIBIMM B 00pa3oBaTeNbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  y4eOHo-
UCCJIeI0BATENbCKON, TPOSKTHOM U JPYTUX BUAAX ACSITEIbHOCTH;
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- HpaBCTBEHHOE CO3HAHHE W TOBEJCHHE Ha OCHOBE YCBOCHHS OOIEYETIOBEUYECKHX
LICHHOCTE;
- TOTOBHOCTh M CTIIOCOOHOCTHh K OOpa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
NPOTSDKEHUH  BCEM  JKM3HM, CO3HATENIbHOE OTHONIEHHWE K  HEMPEPHIBHOMY
00pa3oBaHMIO0 KaK YCIOBUIO YCIENTHOW MpodheCcCHOHATBHOM H  OOIIECTBEHHOM
NEeSATeTLHOCTH;
- OCO3HaHHBIM BBIOOpP Oyaymed mnpodeccun U BO3MOXKHOCTEH — peanu3aluu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIIEHHUE K MPO(ECCHOHANBHOMN IeATeTbHOCTH
KaK BO3MOXXHOCTH Y4YacCTHUsl B PEILIEHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYAaPCTBEHHBIX,
0011IeHAITMOHATIBHBIX MPOOJIEM;
- c(pOpMHUPOBAHHOCTH IKOJIOTMUECKOTO MBILIUICHUS, TOHUMAaHUS BIUSHUS COLUATIBLHO-
HPKOHOMHUYECKUX IMPOILIECCOB HA COCTOSHUE MPUPOJHONM M COIMAIBHOU CpEJbl;
NPUOOPETEHHUE OIBITA KOJIOrO-HAMIPABICHHON EATEIbHOCTH;

2. MeTanpeaMeTHBIX, OTPAKAIOIINX
- YMEHHE CaMOCTOSITEIBHO OMPENENsATh IENH ACATEIHbHOCTH U COCTaBISATH ILJIAHBI
NEeSATETLHOCTH, CAMOCTOSITEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NEeSATEeTbHOCTh, HWCIIONB30BaTh BCE BO3MOXKHBIE PECypChl ISl JTOCTHDKCHUS
MOCTABJICHHBIX IIE€JICH W peanu3alliy IUIAHOB JIEATEeITLHOCTH; BBHIOMPATH YCIICIIHBIC
CTpaTeTUH B PA3INYHBIX CUTYAIHSIX;
- YMEHUE MNPOAYKTUBHO OOIATHCS U B3aUMOJAEHCTBOBATH B IMPOLIECCE COBMECTHOM
NEeSATEIbHOCTH, YUYUTHIBATH MO3UIIUH APYTUX YUACTHUKOB JESITEIbHOCTH, dP(HEKTUBHO
paspeuiath KOH(QIUKTHI;
- BJIaJICHUE HAaBBIKAMHU IO3HABATEIbHOU, YUEOHO-UCCIEN0BATENBCKOW U MPOECKTHOU
NeSATEIbHOCTH, HaBBIKAMHU pa3pelleHus] MpoOsieM; CHOCOOHOCTb M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY MOUCKY METOJOB pEUICHUs MPaKTUYECKUX 3a]ay, MPUMEHEHHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;
- TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOATEIHHONW MH(POPMAIIMOHHO-TI03HABATEILHON
NeSATEeTLHOCTH, BJIAJICHUE HABBIKAMHU IIOJTY4YEHUsS HEoO0Xomumoi wuHdopmaruu u3
ClIOBapel pa3HBIX TUIIOB, YMEHHE OPHUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHKAX
uHoOpMaIuu, KPUTUYECKH OICHWBAaTh W HWHTEPIPETHPOBATH HWHQPOPMAIIUIO,
MOJTy9aeMYI0 U3 Pa3IMIHBIX ICTOYHUKOB;
- YMEHHE UCIOJIb30BaTh CpEACTBA WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
texHosoruii (nmanee - WMKT) B pelleHUH KOTHUTUBHBIX, KOMMYHHKATHUBHBIX H
OpraHU3alMOHHBIX 3a/lad C COONIIOACHUEM TpeOOBAaHUN JPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHUEHBI, PECYPCOCOEPEKEHHUS, PABOBBIX U ATUUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;
- YMEHUE CaMOCTOSITEIbHO OIICHMBAaTh W NPUHUMATh PEIICHUS, OMpPEaeIsIolme
CTpATeruIo MOBEJICHUS, C YUETOM I'PaXKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEMH;
- BJIaJICHUE HaBbIKAMHU TO3HABATEIbHON pediIeKCUM KaK OCO3HAHHUS COBEPILIAEMBIX
JNEUCTBUM W MBICIHUTENIBHBIX IIPOLIECCOB, UX PE3YyJbTaTOB W OCHOBAaHMM, I'PaHULL
CBOErO 3HAHWA W HE3HAHWS, HOBBIX IIO3HABATEIBHBIX 3a7ad M CPEICTB WX
JOCTYKCHUS,

3. mpeaMeTHBIX, OTPAXKAIOUTUX:
- chopMUPOBAaHHOCTH TMPEJCTABICHUN O MECT€ XMMHUU B COBPEMEHHOW HAYyYHOU
KapTUHE MUpa; TOHHMAaHHWE pOJIM XUMHUU B (OPMHUPOBAHUU Kpyrozopa W
(GyHKIHMOHATIBLHOM rPaMOTHOCTH YeJIOBEKa JIJIsl PEeIIeHUs] MPAKTHUEeCKUX 3a/1a4;



- BJJQJICHUE OCHOBOIIOJAralOIMMH XUMUYECKUMHU MOHATUSIMH, TEOPUSIMH, 3aKOHAMHU
M 3aKOHOMEPHOCTSIMHM; YBEPEHHOE IMOJIb30BAHHE XWUMHYECKOW TEPMHUHOJIOTHEN U
CUMBOJIMKOM;

- BJJQJICHUE OCHOBHBIMH METOJIAMU HAYYHOTO MO3HAHUS, UCIOJIb3YEMBIMU B XMMUHU:
HAONIOZICHWE, ONMUCAaHWE, W3MEpPEHUe, OKCIEPUMEHT, YMEHHe o00padaThiBaTh,
OOBSCHSITh PE3yJIBTATHl MPOBEACHHBIX OMBITOB W JENIATh BBIBOJBI; TOTOBHOCTH H
CIIOCOOHOCTh MPUMEHATH METO/IbI TTIO3HAHUS MIPY PEIICHUHU MPAKTUYECKUX 3a/1a4;

- cOpMUPOBAHHOCTh YMEHHUS JaBaTh KOJWUYECTBEHHBIC OIICHKHM W IPOBOJUTH
pacueThl M0 XUMUYECKUM (HOopMyJiaM U YPAaBHEHUSIM;

- BJIaJICHUE TIpaBWJIaMH TEXHUKHU O€30MacHOCTH IPHU HCIOJIb30BAaHUU XUMHUUYECKUX
BCIIIECTB;

- cOpPMHUPOBAHHOCTh COOCTBEHHOM TMO3WIUM IO OTHOIIEHUIO K XHUMHUYECKOM
nH(popMaIuu, nojrydaeMom 13 pa3HbIX HCTOUHUKOB.

1.4. KoinuyecTBO 4acoB Ha OCBOeHHe pado4eil mporpamMmMmbl y4eOHOM
AUCUUITAHBI
MaKkcHUMaJsbHas yyeOHasi Harpy3ka oOydaromerocs — 128 yacoB, B TOM 4ucIe:
o0si3aTenpHas ayIUTOpHAs yuyeOHas Harpy3ka o0ydaromerocs — 95 4acos;
caMocCTosITeNIbHas paboTa obyuaromerocs — 33 Jaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM y4yeOHOM IMCUMILIMHBI H BUABI Y4eOHO#l padoThI

Buna yueOHoii padoThI O0Bém B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbI 128

B TOM 4YHUCJIC:

TEOPETHUECKOE 00yUeHne 79
MPAKTUYECKUE 3aAHATUSA 16
CamocrosrenbHas paboTta 33

IIpomexyTounas arrectanus B popme nudpepeHupoBaHHOrO 3a4eTa (2 cemecTp)




2.2 TemaTu4yeCcKHUii IJIAH U COJIePKAHNE YUeOHOI JUCIUILTHHBI

HaunmenoBanue Coaeprxanue yueOHOro MaTepunaJa, 1adopaTopHble M NPAKTHYECKHE 3aHATHS, O0bem | YpoBeHs
pa3/iesioB U TeM caMoCTosiTeJIbHAA padoTa 00y4aouuxcs 4acoB | OCBOEHH
1 2 3 4
1 cemectp
BBenenue Conep:kaHue y4eOHOI0 MaTepHuaJia
Hay‘IHBIG METOAbI ITIO3HAHUA BEIICCTB U XUMHNYCCKUX sBJIeHUU. Ponb SKCHICPUMCHTA U TCOPUH B XUMUH. 2 1
MoaenupoBaHre XUMUYECKUX MPOLIECCOB. 3HAUCHUE XUMHUH B Pa3BUTHUU BaXXKHEUIIIUX OTpacyieit
MIPOMBIIUIEHHOCTHU U CEJIbCKOT0 X03s1MCcTBa. XUMHUSI M OKPY Karolas cpeia.
Pa3pen 1.00mas u 66
HEOpraHu4vecKass XuMusi
Tema 1.1. Conep:kaHue y4eOHOI0 MaTepHuaJia
OcHoOBHBIC TOHATHA U 1.1.1 OcHoBHBIe NOHATHSA XUMHH. BemectBo. AtoM. Monekyna. XUMHUECKUN 2IEMEHT. AJIJIOTPOIIHS. 2 2
3aKOHbI XUMHUH [Ipoctslie u cnoxHble BeniecTBa. KauecTBEHHBIN U KOJTMYECTBEHHBIN COCTAB BEIIECTB. XUMHUYECKNE
3HAaKu U (bOpMyJIBI. OTHOCHUTENLHEBIE AaTOMHAS 1 MOJICKYJISIpHAAd MACCBI. Konuuectso BeIIeCTBa
1.1.2 OcHoBHBIe 3aKOHbI XUMHUH. CTEXHUOMETPHS. 3aKOH COXPAHEHUS MAaCChl BELIECTB. 3aKOH 4 2
IIOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYJIIPHON CTPYKTYpbl. 3aKOH ABOTraipo U CIEICTBUS UX HETO.
PacuetHbie 3a1aun Ha HAXOKIEHHE OTHOCUTEILHON MOJIEKYJISIPHOM MACChI, ONPEAEIEHNE MAaCCOBOM
A0 XUMHNYCCKUX 2JIEMEHTOB B CIIOJKHOM BCIICCTBE
CamocrosiTeibHas padoTa 00y4arOIMXCA 3 2
[IpopaboTka KOHCIIEKTOB U JTUTEPATYPHBIX UCTOYHUKOB.
Pemrenne 3ana4 Ha HaXOXKIECHUE OTHOCUTEIILHON MOJIEKYJIIPHOM MacChl, ONPEIEICHUE MACCOBOM 10U
XUMHYECKHUX 3JIEMEHTOB B CJI0’KHOM BEILECTBE.
HaxoxaeHne Macchl wim 00beMa 1o U3BECTHON Macce UM 00bheMy BEIIEeCTBA.
Tema 1.2. Conep:kaHue y4e0HOI0 MaTepHuaJia
ITepuognueckuii 3aK0H 1.2.1 llepuoguyveckmnii 3akon .. MengeneeBa. Otkpeitue J[.11. Menneneessim [lepuoguueckoro 2 2
U NepUoaUYeCcKast 3akoHa. [lepnoanyeckuii 3akoH B hopmynuporke [1.11. Menneneena.
CHCTEeMa XUMHYECKHUX [Teproandeckast TabJIUIIa XUMHYECKUX DIIEMEHTOB — rpaguaeckoe 0TOOpaKeHHE MePHOTUIECKOTO
jaementoB JI.U. 3akoHa. CTPYKTypa MepruoINIECKON TaOIHIIBL: TIEPUOIBI (MaIble M OOJIBIINE), TPYIIIHI (TJIaBHAS U
MenpeneeBa u cTpoeHHe | modovHas).
aToMa 1.2.2 Ctpoenne aTtoma u nepuoaudeckuii 3axon /I.M. MenaeneeBa. AToM — ci0)kHasi yactuua. SJapo 2 2




(IpOTOHBI U HEUTPOHBI) U ITEKTPOHHAsT 000s0uka. M30Tombl. CTpoeHHUE SJIEKTPOHHBIX 000JI0UeK
aTOMOB 3JIEMEHTOB MaJIbIX Mepruoa0B. OCOOEHHOCTH CTPOCHHUSI SJIEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB OOJIBIINX MEPUOIOB (IIEPEXOAHBIX AeMeHTOB). [loHsTHE 00 OpOUTANSIX. S-, p- U d-
OpOuTanu. DneKTpOHHBIE KOH(UTYPAIITH ATOMOB XUMHUYECKHUX 3JIEMEHTOB.

CoBpemenHas (HopMyIHPOBKA MIEPHOANIESCKOTO 3aKOHA. 3HAYCHHE MTEPHUOUUYECKOr0 3aKOHA U
MEPUOINYECKON CUCTEMBbI XUMHUECKUX 31eMeHTOB J[.M. MenaeneeBa s pa3BUTHS HAYKH U
MMOHMMAHMSI XUMUYECKOU KapTUHBI MUPA

CamocTrosiTesibHAsi padoTa 00y4arOIMXCS
OnpeneneHne 3IEMEHTOB T10 3JIEKTPOHHBIM KOH(PUTYpPaLHIM.
CocraBneHne XapakKTepUCTHKH IEMEHTOB IO TIaHy

Temal.3
CTtpoeHue BemecTBa

Coaep:xanue yueOHOro MaTepuaJia

1.3.1 Tunbl XUMHYECKOH CBSA3H

Nonnast xumudeckas cBsi3b. Katnonsl, nx o0pa3oBaHHe U3 aTOMOB B PE3yJIbTATE MPOIECCa OKUCICHHUS.
AHNOHBI, X 00pa30oBaHKE U3 ATOMOB B pe3yJIbTaTe Mpoliecca BOCCTaHOBIEHUs. MIoHHas CBS3b, KaK
CBSI3b MEXKIY KaTHOHAMH U aHUOHAMH 3a CUET JIEKTPOCTATHUECKOTO putTshkeHus. Kiaccupukamms
MOHOB: 110 COCTaBy, 3HAKY 3apsja, HATHUNIO TUApPaTHON 000s10ukH. IOHHBIE KpUCTAJUTMUECKHE
pemietku. CBOMCTBA BEUIECTB C MOHHBIM TUIIOM KPUCTAJUTMUYECKON pEIIeTKH.

KoBasieHTHast xumMHu4ueckas CBsi3b. MexaHu3M 00pa30BaHUs KOBAJIEHTHOM CBsI3M (OOMEHHBIN M IOHOPHO-
aKLENTOPHBIN). DIEKTPOOTpULATENILHOCTh. KOBaeHTHBIE MOJSpHAs U HENOJsApHAs cBs3u. KpaTHOCTb
KOBAJIEHTHOM CBSI3U. MOJIEKYJISIPHBIE M aTOMHBIE KpUCTAIUIMYECKHE perieTku. CBOMCTBA BEIIECTB C
MOJIEKYJISIPHBIMU U @TOMHBIMH KPUCTANTMYECKUMH PEIIETKAMH.

Merammueckas cBA3b. MeTammnueckasi KpUCTANINYECKAst pEHIeTKAa U METaJUIMYeCKasi XMMUYeCKast
cBs13b. DU3HUECKUE CBOMCTBA METAJUIOB.

1.3.2 ArperaTtHble COCTOSIHUSI BellleCTB M BOJIOPOAHAs CBsI3b. TBep/0€, )KUIKOE U ra3000pa3Hoe
COCTOsIHUS BewecTB. [lepexo BemecTBa U3 OAHOrO arperaTHOro COCTOsIHUS B Apyroe. BoaopoaHas
CBSI3b.

Uucteie BemectBa u cMmecu. [lonarue o cmecu BemecTB. ['oMorenHsie U reteporeHHbsie cmecu. CoctaB
cMmecei: 00beMHasi 1 MacCoBasl JOJW KOMIIOHEHTOB CMECH, MAacCOBas JIOJISI PUMECEH.

1.3.3 ucnepcHble cuctembl. [lorstue o nucnepcHoit cucreme. JlucnepcHas (aza u gucnepcruoHHAs
cpena. Knaccudukanms nucnepcHbix cucteM. [ToHSTHE 0 KOJJIOUTHBIX CHCTEMAaX.

JlaGoparopHble onbIThI [loydeHrE YMYILCHH MOTOPHOTO Maca.

CamocrosiTeibHasi padoTa o0yuarommxest [IpopaboTka koHcnekroB. Hancanue pedepara mo teme:
«[JoHsiTHE O XUMUYECKOH TEXHOJIOTUU, OMOTEXHOJIOTHUH U HAHOTEXHOJIOT MK
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« I'pyboucnepcHble cUCTeMBbI, UX Kiaccu(UKaLus 1 UCIIOIb30BaHKE B MPO(ecCHOHAIBHOM
JEATSILHOCTHY.

Tema 1.4. Coaeprxanue yueOHOro MaTepuaJa
Bona. PacTBopsbl. 1.4.1 Boaa. PactBopsl. PacTtBopenue. Boja kak pactBoputelb. PacTBOpUMOCTh BELIECTB.
JIEKTPOJIMTHYECKAS HacplieHHble, HEHACHIIIEHHBIE, IEPECHIIICHHBIE PACTBOPBI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
AUCCOLMAIHS. AKHUAKOCTEH M TBEPbIX BEIIECTB OT Pa3IMuHbIX (hakTopoB. MaccoBasi 10151 paCTBOPEHHOT'O BEILIECTBA.
1.4.2 DjeKTpoIUTHYECKAS] AUCCOLUALINSA. DIEKTPOIUTHI U HEANEKTPOJIUTHL. DIEKTPOIUTHYECKAS
aucconuanus. MexaHu3Mbl 31eKTPOIUTUYECKOM TUCCOLMAlUU AJIs BEUIECTB C Pa3IMYHBIMU TUIIAMU
XUMUYECKOM CBA3U. [ MapaTupoBaHHbIEC U HETHAPATUPOBaHHBIE HOHBI. CTENEHb ANEKTPOIUTUYECKON
nucconuanui. CHiibHbIe U ci1a0ble 371eKTPOoIUThl. OCHOBHBIE MTOJIOKEHUSI TEOPUU AIIEKTPOTUTHUECKON
aucconuanuu. Kuciorsl, OCHOBaHUS M COJIM KaK 3JIEKTPOJIUTHI
IIpakTnyeckue 3ansaTusa Nel
[IpuroToBiaeHune pacTBopa 3aJaHHOW KOHIEHTPALIMKU
CamocrosiTeibHAasA padoTa 00y4arOIMXCH
Pemienue 3aga4 Ha HAXOXKJIEHUE MACCOBOM JTOJIM U MOJISIPHOM KOHIIEHTPAllMd PaCTBOPOB.
Tema 1.5. Coaeprxanue yueOHOro MaTepuaJa
Knaccupurxanus 1.5.1 KucjoTsl M ux cBoiicTBa. KHCIIOTHI Kak 3JEKTPOJIUTHI, MX KJIaCCU(DHUKAIIUS IO Pa3TUuIHBIM
HEOPraHUu4ecKHuX IpU3HaKaM. XMMHYECKHE CBOICTBA KUCIIOT B CBETE TEOPUU AIIEKTPOJIUTHUECKON AUCCOLUALINH.
COeTUHEeHUM U UX Oco0eHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHOM CEPHON M a30THOM KHUCIIOT ¢ METaJUIaMH.
CBOIiCTBA OcHOBHBIE CTIOCOOBI MOTYYEHHUS] KUCIIOTBHI.

1.5.2 OcHoBanus U uxX cBoiicTBa. OCHOBaHUS KaK AJIEKTPOIUTHI, UX KIACCU(DUKAIUS TT0 PA3THIHBIM
IIpU3HAKaM. XMMHUYECKHE CBOMCTBA OCHOBAHUM B CBETE TCOPUU IIEKTPOJUTUYECKON JUCCOLMALINH.
Pa3noxeHne HepacTBOPUMBIX B BOJIE OCHOBaHMM. OCHOBHBIE CITIOCOOBI MOJTYyYECHHsI OCHOBAHHM.

1.5.3 Couu 1 ux cBoiicrBa. Conu Kak 37eKTpoauTsl. Coslu CpeHuE, KUCIIbIE U OCHOBHbIE. XUMUYECKU
CBOICTBA COJICH B CBETE TCOPUH IICKTPOJUTHUCCKON Arcconuanuu. CriocoObl MOTydeHUs COICH.
I'maponus cosen

1.5.4. Oxcuabl u ux cBoiicrBa. CoseoOpa3syromue 1 Hecoeoopasytonue okcuasl. OCHOBHEBIE,
amM(OTepHbIEC U KUCIOTHBIE OKCHU/IBI. 3aBUCMOCTh XapaKTepa OKCHJIA OT CTEHICHU OKHCIICHHS
00pa3ymomero ero MeTajia. XuMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne OKCHuioB.

JlabGopaTopHbie ONBITHI

HcnbiTanue pacTBOPOB KUCIOT UHAMKAaTOpamMu. McnbiTanne pacTBOPOB 1IEI0Uel HHIUKATOPaMHU.
B3anMonelicTBre METAIUIOB ¢ KUCIOTaMU. B3anMoeliCTBUE KUCIIOT C OKCUIAMU METAJIOB.
B3anMopaelicTBUE KHUCIIOT ¢ OCHOBaHUSIMHU. B3auMoaeiicTBHe KUCIOT ¢ COJISIMH.
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B3anmopencTeue menoyen ¢ coiasiMu. PasnoxkeHne HepaCTBOPUMBIX OCHOBAHUM.
B3aumopeiicTBue coseil ¢ metayuiamMu. B3anmoaeicTBre coJieid IpyT ¢ IPYTOM.

IIpakTnueckoe 3ansaTHe Ne 2
Peakiiuu nonHoro ooMeHa. [ 'maposns cosei.

CamocrosiTe1bHas padoTa 00y4arOIMXCH

CocraBieHue cxemsl «I'eHeTH4ecKas CBsI3b OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCIUHEHHID)
(odopmitenue B Buae cxembl) CocTaBiieHUE YpaBHEHUI peakifii HOHHOTo 0OMeHa, peakuid
TUIPOJIA3a COJICH.

TeMma 1.6.
XuMHYecKHe peakunuu

Coaep:xanue yueOHOro MaTepuaJia

1.6.1 Knaccupukanusi XaMHYeCKNX peaknuid. Peakuuu coeguHeHus1, pa3ioxKeHus, 3aMeIleHHUs,
obmena. Kataimruueckue peakiuu. O0patumple 1 HeoOOpaTUMBIE peakIuu. | OMOTeHHBIC U
reTepOreHHbIC PEAKINHI. DK30TEPMUYECKUE U SHIOTEPMHUUECKUE peakiuu. TerioBoit apdext
XUMHYECKUX peakiui. TepMOXUMHUYECKHE YPaBHEHUS

1.6.2 OxucIUTETbHO-BOCCTAHOBUTENbHBIE peakuun. CteneHb okuciaeHus. OKUCINUTEND U
BOCCTaHOBJIEHHE. BoccTaHOBUTEND M OKUCIEHHE. MeToa 3JIeKTpOHHOI0 OaaHca A7l COCTaBICHUS
YPaBHEHHUH OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUil. DIEKTPOJIN3.

1.6.3. CxopocTb XUMHYeCKHX peakuuii. [ToHsTHE 0 CKOPOCTU XUMUYECKUX PEaKIUid. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKUX PEAKIUN OT PA3IUUHBIX (PAKTOPOB: MPUPOIBI pEarupyromux BeIecTB, X
KOHIIEHTPALUHU, TEMIIEPATyphl, TOBEPXHOCTH COMPUKOCHOBEHUS U HCIOIb30BAHUS KaTaIN3aTOPOB.
OO0paTuMocTh XUMHYecKUX peakuuii. OOpaTuMble 1 HEOOPATUMBIE pEaKIIUU. XUMHUECKOE
paBHOBECHE U CIIOCOOBI €r0 CMELIEHUs

IIpakTnueckoe 3ansaTHe Ne 3
HccnenoBanue BIUSHUS PA3IHYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIHH.

CamocrosiTeibHas padoTa 00y4aOIMXCHA
Odopmienne orueta. CocTaBieHHE YPABHCHHI OKUCIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN 11O
aJITOPUTMY.

Tema 1.7.
MeTalJbl 1 HEMETAJIbI

Conep:kaHue y4eOHOI0 MaTepHuaJa

1.7.1 MeTtanabl. OCOOEHHOCTH CTPOCHHS aTOMOB U KpHCTaIIOB. DU3HUECKIE CBOMCTBA METAJIIOB.
Kiaccudukanus MmeTaiioB o pa3InyHbIM pU3HAKaM. XUMHYECKUE CBOMCTBAa METAJLIOB.
DNEKTPOXUMHUYECKUH Psiji HAIIPSLDKEHUH MeTallIoB. MeTtannoTepmust.

OO6mme crmocoOs! mosrydeHus: MetauioB. [lousatue o metasmypruu. [Tupomeramayprus,
THJIPOMETALUIYPrusl ¥ 31eKTpoMeTainyprusi. CriaBbl YEpHBIE U LIBETHBIE.

1.7.2 Hemetayuibl. OcoOeHHOCTH CTpOeHHs aToMOB. HeMeTasuibl — mpocThie BelecTBa. 3aBUCUMOCTh
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CBOMCTB TaJIOT€HOB OT UX NoJioxkeHus B [lepuonnueckoit cucreme. OKUCIUTENbHBIE U
BOCCTaHOBUTEJIbHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCMMOCTH OT UX IOJIOKEHUS B PAILY
3JIEKTPOOTPULIATEIIBHOCTH

IIpakTuyeckoe 3ansaTue Ne 4
Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4.

CamocTosiTesibHAsi padoTa 00y4arOIMXCs

[ToaroroBka pedeparoB win npe3eHTalUi Ha TEMY:

«Mertamibl. PU3nyUecKrue, XMMUYECKHUE CBOMCTBA M MX MCIOJIb30BAHUE B MPAKTUYECKOUN AESATETbHOCTI
«Hemeraipl. ®u3nueckue, XUMUYECKUE CBOMCTBA U UX UCIIOJIb30BAaHUE B IPAKTUYECKON
JIESITEITLHOCTH

«Koppo3sust meTaioBy

2 ceMecTp

Paznen 2 Oprannyeckasi
XHUMHUSA

60

Tema 2.1.

OcCHOBHBIE IOHATHS
OpPraHuvYecKoil XUMHUH U
Teopusi CTPOEHUS
OpPraHMYecKux
coeTUHEHNH

Conep:kaHue y4eOHOI0 MaTepHuaJia

2.1.1 IIpeamer opranuyeckoit Xumuu. [IpupoHbie, HICKyCCTBEHHBIE U CUHTETUYECKHE OPraHUYECKHE
BenlecTBa. CpaBHEHHE OPraHUYECKUX BELIECTB C HEOPraHUYECKHMH.
BanenTHoCTh. XMMHUECKOE CTPOCHHE KAK MOPSAOK COEIMHEHHUSI aTOMOB B MOJIEKYJIBI 10 BaJICHTHOCTH

2.1.2 Teopus cTpoeHusi opranudeckux coenunennii A.M. bytiepoBa. OCHOBHBIE TOJIOKEHUS
TEOPUH XMMHUYECKOT0 CTpoeHus. M3oMepus 1 n3oMepbl. XUMHUUYecKre (GOpMYJIIbI U MOJETH MOJIEKYII B
OpraHN4eCcKOr XUMHH

2.1.3 Knaccudukanusi peakuuii B oprannyeckoi xumun. Peakuyu npucoeguHeHus! (r'MApUpOBaHus,
raJJOreHUPOBaHUS, TUAPOraIOTEHUPOBAHUS, ruApaTanun). Peakiuu oTiemnyienust (AeruipupoBanus,
JETUAPOrajJoreHupOoBaHus, aeruaparaiun). Peakunu 3amemenus. Peakiuu nsomepuzanuu

2.1.4 Knaccudukanus opranudeckux BeurecTB. Kinaccudukaius BemecTs 1Mo CTPOSHUIO
YTIIEPOTHOTO CKeJeTa U HAINYMIO (PYHKIIMOHAIBHBIX rpyni. ['omosnoru u romonorus. Hayana
HoMeHkJ1atypsl [IUPAC

CamocrosiTeibHas padoTa 00y4arOIMXCA

ITpopaboTka KOHCIIEKTa, N3y4EHNE OCHOBHBIX MOJIOKEHUI TEOPUH OPraHUYECKUX COEINHEHHH
CpaBHEHUE TUIIOB YpPaBHEHUH pEeaKLMi B HEOPraHMYECKON M OPraHNYeCKOW XUMUH.

Bblyunth (hopMyJibl M Ha3BaHUS NPEAEIbHBIX YIIIEBOAOPOIOB.

Tema 2.2
Yr1eBoaopoabl ¥ UX

Conep:kaHue y4eOHOI0 MaTepHuaJia

2.2.1 Aaxanbl. AJIKaHbl: TOMOJIOTHYECKUH PsiJl, I30MEPHUS U HOMEHKJIATypa aJIKaHOB. XMMHYECKHE
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NpUPOAHbIC UCTOYHUKH

CBOICTBa aJKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMElICHUE, pa3JiokKeHue, Aeruapuposanne. [I[pumenenue
aJIKAaHOB HAa OCHOBE CBOICTB.

2.2.2 AlIkeHbl. DTUIIEH, €T0 MOJTy4YeHUE (JeTUAPUPOBAHUEM 3TaHA, JCTIOIMMEPU3aLIUEH TOIMATUIICHA).
['omonoruueckuit psia, n30Mepusi, HOMEHKJIaTypa aJlkeHOB. XMUMUYECKUE CBOKMCTBA ATUJIEHA: TOPEHUE,
KayeCTBEHHbBIE peakiuy (oOecBeunBaHHEe OPOMHOI BOJBI M pacTBOpA MepMaHraHaTa Kajus),
rujparays, noaumepusanys. IlpuMeHeHne 3TuneHa Ha OCHOBE CBOMCTB.

2.2.3. [Ilnensl n kaydyku. [IoHsATHE O qUEHAX KaK yIIIEBOAOPOAAX C ABYMs JBOMHBIMU CBS3SIMH.
CornpsixkeHHBIE TUEHBI. XUMUYECKHUE CBOWCTBa OyTaaueHa-1,3 u u3onpeHa: ooeciBeunBanne OpOMHOM
BOJbI M OJIMMEpU3aLus B Kayuyku. HaTypasbHble M cUHTeTHYECKHE Kayuyku. Pe3una.

2.2.3 AnkuHbl. AtietuiieH. XMMHUYECKHUE CBOMCTBA alleTHIICHA: TOPEHHE, 00eCIIBEUMBAaHNE OPOMHOMN
BOJBI, HpI/ICOGI[I/IHeHI/Ie xnopOBoz[opo;[a nu I‘I/I,Z[paTaI_[I/ISI. HpI/IMeHeHI/Ie all€TUJICHA HAa OCHOBC CBOﬁCTB.
MexkiiaccoBast U30MepHsl C aJTKaIMCHAMM.

2.2.4 Apenbl. ben3on. XuMuueckne CBOMCTBa OCH30J1a: TOPEHHE, PEAKIIMH 3aMEIICHUS
(rasiorenupoBanue, HUTpoBaHue). [lpumenenue OeH3071a HA OCHOBE CBOMCTB.

2.2.5 IlpupoaHbie HCTOYHUKH YIJIeBOAOPOAOB. [ [pupoanblii ra3: coctaB, MpUMEHEHHE B KAUECTBE
TOILJINBA.
Hedts. Cocta n nepepadbotka Hedru. [Teperonka nedtn. Hedrenpoaykrsl.

JlaGopaTopHble ONBITHI.
O3HaKOMIIEHHE ¢ KOJUIEKIIMEH 00pa3iioB He(hTH U IPOIYKTOB €€ mepepaboTKH.

IIpakTnyeckoe 3ansaTHe Ne 5
[Tonydyenue Metana u 3TusieHa. M3ydyeHue ux CBOMCTB.

CamocrosiTeibHas padoTa 00y4YarOIMXCA

N3roroBneHue Moaeneit MOJIEKyJ alKaHOB.

[ToaroroBka coOOIICHUI HA TEMY:

«XUMHUS yriIeBOJOPOJHOIO ChIpbs U MOs Oynyias mpodeccus»
«Hed T npoayKTHI IepepaboTKN»

Tema 2.3.
Kucnopoaconepxkamue
OpraHu4eckKue
coeIMHEeHH

Conep:kaHue y4eOHOI0 MaTepHuaJia

2.3.1 Cnuprsl. [Tonydenue sTaHona Opo’KeHHEM TIIOKO3bI U TUpaTanyeit 3TuieHa. [ uapokcuibpHas
rpymma kak GyHknuoHanbHas. [ToHATHE 0 MpeneabHbIX 0OJHOATOMHBIX CIIUPTaX. XUMHYECKUE CBOMCTBA
3TaHOJA: B3aUMOJICHCTBUE C HATPUEM, 00pa30BaHUE IPOCTHIX U CIOKHBIX 3PUPOB, OKUCICHUE B
anpaerun. [ IlpumMeHeHue sTaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €0 MOCIEACTBUS U
peaynpexacHue.

I'uiieprH Kak mpeIcTaBUTENh MHOTOATOMHBIX CIMPTOB. KauecTBeHHAs peakiiis Ha MHOTOATOMHEBIE
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cnupthl. [IppumeHeHne riunepuHa.
®enou. Puznueckre ¥ XMMUUYECKHE CBOMCTBA deHona. B3anuMHOe BIMSHIE aTOMOB B MOJICKYJIE
¢deHona: B3aMMOICHCTBHE C THAPOKCHIOM HATPUS M A30THOM KHCIOTOM

2.3.2 Anbaeruasbl. [lonstue 00 anpaerngax. AnpaeruaHas rpynmna Kak QyHKIInoOHaIbHas.
dopManbJerua U €ro CBOMCTBA: OKUCICHUE B COOTBETCTBYIOINIYIO KUCIOTY, BOCCTAHOBIICHHE B
CcOOTBETCTBYIOIMIA ciupT. [losyyeHue anbaeruioB OKUCIEHUEM COOTBETCTBYIOIIUX CIIUPTOB.
[Tpumenenue Gpopmanbaeriia Ha OCHOBE €0 CBOWCTB

2.3.3 Kap6oHoBbie kucjioThl. [ToHsATHE 0 KapOOHOBBIX KHcIoTax. KapOokcuipHas rpymmna Kak
byHKIIMOHATBHAS. [ OMONTOTHYeCKHid PsiI IPEAETHHBIX OJJHOOCHOBHBIX KApOOHOBBIX KHUCIIOT.
[Tonyuenne kapOOHOBBIX KUCIOT OKHCIICHHEM alIbJIETHA0B. XMMHUYECKHE CBOMCTBA YKCYCHOM KHUCIIOTHI:
o0Ire CBOMCTBA ¢ MUHEPAJTbHBIMU KUCIIOTAMHU M peakuus dTepudukanuu. [[pumenenue ykcycHoM
KHUCJIOTHI HA OCHOBE CBOMCTB. BhICIINE )KUPHBIE KUCIOTHI HA MPUMEPE NATbMUTUHOBOW U CTEAPUHOBOM
KHUCJIOThI

2.3.4 Cnoxuble 3pupsbl u KUpbI. [Tonyuenue cinoxubIx 3GupoB peaknuen srepudukarmu. CaoxHbIE
3¢upkI B IpUpoJe, uX 3HaueHue. [IpuMeneHme cioXHbIX 3(UPOB Ha OCHOBE CBOWCTB.

Kupsl kak cnoxxabie a¢upsl. Kitaccudukanus sxupoB. XuMUYECKUE CBOWCTBA JKUPOB: THAPOIHU3 U
TUAPUPOBAHUE KUAKUX KUPOB. IIpuMeHeHne ;upoB Ha OCHOBE CBOMCTB. MbLIa

2.3.5 YraeBoawbl. YTIIeBOIbI, MX KiIacCU(PHUKAIMSI: MOHOCAXapu bl (TITF0K03a, PPYKTO3a), TUcCaXxapH bl
(caxapo3a) ¥ noiarcaxapubl (Kpaxmail U LeJUI0II03a).

['mrox03a — BemecTBO ¢ IBOMCTBEHHOW (DYHKITMEH — alIbIETHAOCTIHPT. XUMUUYECKHE CBOMCTBA TITIOKO3BI:
OKHCJICHHE B TIIIOKOHOBYIO KUCIIOTY, BOCCTAHOBJICHHE B COPOUT, criupToBOE OpoxkeHue. [IpumeHenue
[JTFOKO3bl HA OCHOBE CBOMCTB.

3HaueHue YIIIeBOJOB B KUBOU MPUPOJIE U KU3HU deioBeka. [[oHsATHE 0 peaKIusaX MOIUKOHICHCAIIUN U
TUIPOJIN3a Ha MPUMEpE B3aUMOIIPEBPAILEHUH: TIII0K03a —> MOJIMCaXapUa

JlabopaTopHbIe ONbITHI
JlokazarenbCcTBa HEMPEIEIbHOrO XapakTepa >KUIKOro Kupa

IIpakTnyeckoe 3ansaTue Ne 6
N3ydeHue cBOMCTB KUCIOPOACOAEPKAIIMX COCTMHEHUM.

IIpakTnyeckoe 3ansaTue Ne 7
B3anmopeiicTBre rmroko3bl U caxaposbl ¢ ruapokcugom mean(Il). KauectBenHas peakiyst Ha kpaxmad.

CamocTrosiTesibHAasi padoTa 00yYarOImuxcst
Cocrasiienue onopHoro kKoHcrnekTay [lomydyenne u mpuMeHeHue KapOOHOBBIX KHCIIOT)»
[ToaroroBka pedepaToB WK MPE3CHTAIMI HA TEMY:

14




«OTaHON:BeNMHUaiiee 0JIaro WK CTPAIIHOE 3710

«AJKOTOJIHM3U U €T0 MPOUIaKTHKA»

«MHOTroaTOMHBIE CIIUPTHI M MOsI Oy Tymiasi npoeccuoHabHas AeATEIbHOCTD
«MpLu1oBapeHue»

«CHHTeTHYEeCKHE MOIOIIIHNE CPECTBA: JOCTOMHCTBA U HEIOCTATKID)
«3HaveHue YIIeBO0B B SU3HH YEIOBEKa»

Tema 2.4.
A3oTcoaepxamme
OpraHMvecKue
coenuHenus. [lomumepnl

Coaep:xanue yueOHOro MaTepuaJia

2.4.1 Amunsbl. [Torstue 060 amuHax. AnudaTudeckue aMUHbI, UX KIacCU(PUKAIMSA 1 HOMEHKJIATypa.
AHWINH, KaK OpraHnyeckoe ocHoBaHue. [lonydenue anninnHa u3 HUTpoOeH3ona. [lpumenenne aHninHa
Ha OCHOBE CBOWCTB.

2.4.2 AMUHOKHCJIOTBI. AMUHOKHCIIOTHI KaKk aM(poTepHble TU(PYHKINOHATIBHBIC OPraHUYECKHe
coeiMHEHUs. XUMUYECKUE CBOMCTBA aMUHOKHCIIOT. B3aUMOJIEHCTBHE CO IIEI0YaMHU, KUCIOTaMU U JpyT
Cc Ipyrom (peakuus nojukoHaeHcanun). Ilentuanas cs3p 1 nonunentuasl. [IpuMeneHne aMUHOKHUCIOT
Ha OCHOBE CBOMCTB.

2.4.3 beaku. [lepBuyHasi, BropuyuHas, TPETHYHAS CTPYKTYPhI OCIKOB. XMMHUYECKHUE CBOMCTBA OCITKOB:
TOpeHHe, JeHATYpallusl, THIPOJIN3, IIBETHBIC peakimu. buonornueckue QyHKIUU OETKOB

2.4.4 lMoaumepsl. benku u monucaxapuapl Kak OHMOTIOTMMEDHI.

IInactmaccel. [TonydeHne nonMMeEpPOB peakuuei MoJIUMEepU3au U MOJIUKOHICHCALUN.
TepMorutacTuyHble M TEPMOPEAKTUBHBIE IIacTMAcChl. [IpeacraBurenu miactmacc.

Bounokna, ux knaccudukanus. [Tonydenue BonokoH. OTienbHbIe IPEICTaBUTENIN XUMHUUYECKUX BOJIOKOH

IIpakTuyeckoe 3ansaTne Ne§
HccnenoBanue cBOWCTB OCIIKOB U TTOJUMEPOB.

CamocTrosiTesibHAsi padoTa 00y4arOIMXCs

[ToaroroBka npe3eHTalMil HA TEMY:

«ITomumepsr. [TmacTmacchel B OBITY

«3HaueHue OCIKOB B )KU3HHU YEIIOBEKAY

Cocranenue Taduuibl «OCHOBHBIE KJIACChl OPTaHUYECKUX COCTMHEHUI

TemaTuka HHAUBUAYAJIBHBIX IPOCKTOB

«XHUMHS U DKOJIOTHI» ,

«HcTopus pa3BUTHSA XMMHUH KaK HAYKW»,

«3Ha4YeHHE MTOJIMMEPOB B KU3HU YEJIOBEKA U IS Pa3BUTHS JKEIC3HOLOPOKHOIO TPAHCIIOPTay,
«HaHOTEXHOIOTUU B XUMUNY,

«Ponp XMMHH M 3KOJIOTHH ISl pPa3BUTHS JKEIE3HOIOPOKHOTO TPAHCIIOPTa,
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«3HadyeHue nepuoandeckoro 3akona J[.M1. MenneneeBa B pa3BUTUM XUMHUH KaK HAyKH»,
«Bxian yaeHbIx XUMHUKOB B T100ery B BOBY,

«3HaueHue MeTamwioB B BOBy,

«buorpadus J[.1. Menneneeray,

«XUMHUYECKHE BEIIECTBA U 3JJ0POBbE YEIOBEKAY,

«Ena yenoBeka riazaMu XUMHUKay,

«Heob6xoAMMOCTh XUMUYECKOTO 00pa30BaHusl U IKOJOTUYECKOTO CO3HAHUSD).

CamocrosiTesibHasi pa0oTa 00y4aOUIUXCs HAl HHAMBUAYAJbHBIMHU NPOEKTAMHU U3YUYCHHE JTUTEPaTyphl, TOCTAHOBKA MTPOOIIEMBI,
000CHOBaHUE €€ aKTyaJTbHOCTH, (DOPMYITUPOBKA IIEJIH, BBIIBUKECHNE TUIIOTE3bl, COCTaBJICHUE IJIaHA JCWCTBUH 110 IPOBEPKE
TUIOTE3bl,, aHATH3 MHpOpMAIMK, co3aanue npoaykra. OdopmiieHne TeKcTa NpoeKTa, MPe3eHTAI|H.

Bcero 128

JIJist XapaKTepUCTHKH YPOBHS OCBOCHHS Y4eOHOTO MaTepralia UCIIONB3YIOTCS CIEIYIOIINe 0003HAYCHMS:

1. — 0O3HAKOMUTENBHBIN (Y3HaBaHUE PaHEe H3YYCHHBIX O0BEKTOB, CBOHCTB);

2. — penpoayKTUBHBIN (BBIIIOJHEHHE ACSITEIBHOCTH IO 00pa3ily, UHCTPYKIMH WIIH TIOJ] PyKOBOJICTBOM);

3. — IPOAYKTUBHBIN (IITAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJHEHHE JACIATEIBHOCTH, PEIICHUE TPOOIEMHBIX 33/1a4).
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOU JUCILUILIUHBI

3.1. MaTepuaJIbHO-TEXHHYECKOE o0ecneueHne

Peanuzanus padoueil mporpaMMbl y4eOHOM TUCHUIUIMHBI TPEOyeT HaIUYUs
y4eOHOTr0o KaOMHEeTa XUMUH.

O6opynoBanne y4yeOHOro KaOmHeTa: pabodee MECTO MpenoaaBaTes,
000pyIOBaHHOE KOMITBIOTEPOM, CTOJ I€MOHCTPAIIMOHHBIN, YIEHUYECKUE CTOJBI —
JIBYXMECTHBIE, CTYJIbs, KA, KIacCHas 10CKa - MEJIOoBasl.

Texnuueckue cpencrsa OOydYEHHUs: KOMIIBIOTEp, TMAKET MPUKIAIHBIX
IporpamMM: TEKCTOBbIX, TaOJMYHBIX, TpauUuecKuXx U MPE3eHTALUOHHBIX,
NOAKIIOYeHWe K cetu (Quiuana, mnojkioueHue K cetu  MHtepHer,
MYJIbTUMEIUMHBIN IIPOEKTOP CTalMOHAPHBIN, JKpaH MIPOEKIIMOHHBIN
CTallMOHAPHBIN.

YyueOHo-HaraaHbpIe mocoous: crenasl: Oxpana Tpyaa, UndopmannoHHbIN
YTOJIOK, HAOOPBI MUHEPAJIOB, KOMIUIEKT 3JIEKTPOHHBIX TaOJHII, aTb0OMBI.

IIpy  npoBeneHMM  NPAKTUYECKUX  3aHATUM  C  HMCIIOJIB30BAaHUEM
KOMIBIOTEPHON TEXHUKH 3aHITHSI IPOBOJSATCS B KaOMHETEe HH(POPMATUKH.

3.2. HudopmanuonHoe odecrnedeHue 00y4eHust

[lepeuenp pexkoMeHAyeMOHl ydeOHOUW JauTepaTyphl, HHPOPMAIIMOHHBIX
pecypcoB cetu HTepHer.

OcHoBHas y4yeOHas TuTeparypa:

1. Xumus qis npodeccuii U crenuanbHOCTe TEXHUYECKOTO U €CTeCTBEHHO-

HayyHoro npoduis / Epoxun FO.M. — M.: U3naTensckuii 1eHTp «AKaIeMus,
2019.

2. Hukonbckuii, A.b. Xumus : yueOHuk wu mnpaktukym mis  CIIO/
A. b. Huxonbckuii, A.B. CyBopoB. — 2-e¢ u3z., mepepald. u gom. — Mocksa :
M3patensctBo  FOpaiit, 2020. — 507 ¢. ObC  HOpaiit  [cailT]. —

URL: http://urait.ru/bcode/452591

JlomonHUTENBHAS YueOHas IUTepaTypa:

1.3yopes HU. u gap., HmxenepHas Xumus Ha IKEIC3HOJOPONKHOM
TpaHcnopre: yued. nocodue. — M.: ®I'BY ITIO «YMIL K1T», 2018. — 410 c.
Pexxum noctyma: http://umczdt.ru/books/46/225696/ - 9b YMII X T

HNHTEepHET-pecypCHl:

1. ®enepanbHBIi  LIEHTp HH(POPMAIMOHHO-00Pa30BATEIIBHBIX PECYPCOB.
Pexxum nocryma: www.fcior.edu.ru

2.  Axagemmk. CrnoBapu W SHUOMKIONEAWH. Pexum  gocTyna:
www.dic.academic.ru

3. Book Gid. DOnektponnas  Oubnmorexka. Pexum  mocryna:
www.booksgid.com

4. 'mobanteka. ['moGanmpHas OuOIMOTEKa HAYYHBIX pecypcoB. Pexum
nocrymna: www.globalteka.ru
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5. EnuHoe okHO foctymna K o0pa3oBaTelbHBIM pecypcam . Pexum gocryna:
www.window.edu.ru

6. Jlyumas yueOHas nuteparypa. Pexxum moctyma: www.st-books.ru

7. Poccuiickuii  oOpa3oBarenbHbIi  mopTad. JlocTymHOCTh, KadecTBo,
s dexTuBHOCTD. Pexum noctyna: www.school.edu.ru

8.  DnexktpoHHas  OubmmoTedHass ~ cucTeMa.  Pexxmm  jocryma:
https://www.book.ru/

9. Enunas kosekuus HUQPPOBBIX 00pa3oBaTeNbHBIX pecypcoB. Pexum
noctyna: www.school-collection.edu.ru

10. Onumnuana «llokopu BopoOseBbl rTOpBH. Pexum noctymna:
www.pvg.mk.ru

11. O0Opa3zoBaTeabHbIi CalT JJIs HMIKOJBHUKOB «XHUMHS». PexxuMm nocryna:
www.hemi.wallst.ru

12. OnexTponHass  OubiMoTeka MO  XUMHUHU.  Pexum  gocryna:
www.chem.msu.su

13. UnTepHer-u3ganue st yuurened «EctecTBeHHble Haykm». Pexum
nocTymna: www.enauki.ru

14. Metomuueckas raszera «llepBoe ceHTaOps». Pexxum  moctyma:
www. | september.ru

15. Kypnan «Xumus B uikoney». Pexxum gocryna: www.hvsh.ru

16. Kypnan «Xumus u xxu3Hby. Pexxum nocrymna: www.hij.ru

3.3. BbinmosHenue TtpedoBannii PI'OC B yacTm HCHOJIb30BAHMSA
AKTHBHBIX U MHTEPAKTUBHBIX (hopM 00y4eHHs

B nensx peanmszauuu TpeOoBaHMII K pe3yibTaTaM OCBOEHHUS ydeOHOU
JUCLMIUIMHBL ~ paOouyas mporpamMma HpeayCMAaTpUBaeT HUCIOJb30BaHUE B
o0pa3oBaTeIbHOM MPOLECCe AKTUBHBIX M HHTEPAKTUBHBIX (POPM MPOBENCHUS
3aHATHUM:
Tema 1.1 OcHOBHBIC TOHATHSA XUMHH B OPME XUMUYECKOTO COUNHEHUSI.
Tema 1.3 Ctpoenue BemecTBa B hOpMe MUHHU-TIPOEKTOB
Tema: 1.4 PacTtBOpBI B (popMe JIEKIHMH € 3aIJIaHUPOBAHHBIMU OIIMOKAMHU.
Tema 1.5 Knaccudukanmss HEOpPraHWYECKMX COCIWHEHHWNH B (GopMe ypoka
COPEBHOBAHMSL.
Tema 1.6. OKHCAUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu B (OpMe 3a0YHOU
KCKypcuu Ha npeanpusthe. CKOpOCTh XMMHMUYECKHUX peakuuil. OOpaTtumMocTb
XUMHUYECKHUX peaklMid B GopMe pelIeHus] CUTYallMOHHBIX 3a/1a4
Tema 1.7 Metambl. Hemetaiuiel B hopMe ypoka COpeBHOBAHUS
Tema 2.1 OcCHOBHbIE IOHATHUS OPraHUYECKOW XUMHUHM M TEOPUS CTPOCHUS
OpPraHMYECKUX COCAUHEHUN B (pOpME ypOKa-TpEHUHTa.
Tema 2.2 IlpupoaHble HCTOYHUKHU YTIEBOJOPOIOB B (JOPME AETOBON UTPHIL.
Tema 2.3. Anpaeruanl. KapOoHoBbie kuciaotel. Crnoxsble 3gupbl. XKupsl. B
dbopMe ypoka-cOpeBHOBAHHUS, TPYNIIOBOM padOThI B Mapax, ypoKa-MHHU MTPOEKT.
VYrneBoasl B hopMe ypoka KOH(PEpeHIUH.
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3.4. Ucnosb30BaHue CPeACTB BBIYMCIMTEIbHON TEeXHMKHM B Ipolecce
o0yueHust

PabGouast mporpamma mpemycMaTpUBaeT WCIIOIB30BAHUE MEPCOHATBHBIX
KOMITBIOTEPOB OOYYAIONTUMUCS B XOJ€ MPOBEIACHUS CIEIYIONUX MPAKTHYECKHUX
3aHATHUM:
[Tpaktrueckoe 3ansatue No2 Peakiuu nonHoro oomena. ['maponus comneil.
[Tpaktrueckoe 3anatue Ne3 HccnemoBaHue BIMSHHUS Pa3IUYHBIX (DAKTOPOB Ha
CKOpPOCTb XUMHUUYECKUX PEAKIIH
[Tpaktuueckoe 3ansatue NoS [TosmyyeHne meTaHa u sTujieHa. Mi3ydueHue ux CBOMCTB
[Ipaktnueckoe 3anstue Ne 6 I3yueHne CBOWCTB KHCIOPOJICOAEPKAIINX
COEIMHEHUN
[Ipaktueckoe 3anarue Ne 7 B3auMoAEHCTBHE TIIOKO3bI M €axapo3bl C
ruapokcuom meau (II). KauectBenHnas peakiust Ha Kpaxmall.
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4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU U CIIUITJIMHbI

OneHka KadyecTBa OCBOSHHS YYE€OHOW NUCIMIUIMHBI BKIIOYAET TEKYIIHMA
KOHTPOJIb YCIEBAEMOCTH U MPOMEKYTOUHYIO aTTECTALIHIO.

Texymmii KOHTPOJb YCIEBAEMOCTH OCBOCHUS YYEOHOW UCIUTLIAHBI
OCYIIIECTBJISIETCA MpENojaBaTesieM B TMPOIECCE MPOBEACHUS MPAKTUYECKUX
3aHSATUH, TECTUPOBAHUS, A TAKXKE BBIMOJHEHUS 00yYarOUMMUCS MHANBUIY AJTbHBIX
3alaHMii B COOTBETCTBMU C (POHJIOM OILICHOYHBIX CpPEACTB IO Yy4yeOHOMU

IUCLUILUINHE.

Pe3yabTarsl 0cBOCHUA
Y4eOHOM IMCUMIITHHBI

®opMbI U MeTO/IbI KOHTPOJISA U
OLIEHKHM Pe3yJIbTATOB 00YUYeHUsI

JINYHOCTHBIE Pe3yIbTATHI 0CBOCHHS, OTPAKAIOIIHE:

- POCCHICKYIO TPXKIAHCKYIO HICHTHYHOCTD, TATPHOTH3M, YBAOXKCHHE
K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Tiepe PonuHOM,
TOPJIOCTH 3a CBOH Kpali, cBor0 PouHy, mpolnioe u HacTosIIee
MHOT'OHAIIMOHAIFHOTO Hapoja Poccuu, yBaxkeHUE rocynapCTBEHHBIX
CUMBOJIOB (Tep0, ¢utar, TMMH);

- TPAXKIAHCKYIO MO3MINI0 KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA
POCCHIICKOTO 00IIEeCTBa, OCO3HAIOMIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa
1 0053aHHOCTH, YBAXKAIOIIETO 3aKOH 1 TIPABOITOPSIOK, 00JIaJat0IIero
YyBCTBOM COOCTBEHHOTO JJOCTOWHCTBA, OCO3HAHHO MTPHHUMATOIIETO
TpaIUIMOHHbIC HAIIMOHAIBEHBIE M 00IIIEYeIOBEUECKHUE
TYMaHHCTUYECKUC U JIEMOKPATUYCCKHC IICHHOCTH;

- TOTOBHOCTB K CIIykeHUI0 OTEYecTBY, €ro 3aluTe;

- c(hopMUPOBAHHOCTE MUPOBO33PEHUS, COOTBETCTBYOIICTO
COBPEMCHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIECTBCHHOM MPAKTUKH,
OCHOBAHHOTO HA TUAJIOTE KYJIbTYP, & TAKXKE PA3IUIHBIX POPM
OOIIECTBCHHOTO CO3HAHMSI, OCO3HAHUE CBOETO MECTa B
MOJINKYIBTYPHOM MHUDE;

- c(hopMHPOBAHHOCTH OCHOB CaMOPa3BUTHA U CAMOBOCITUTAHUS B
COOTBETCTBHH C 00IIEYETIOBEYCCKUMH IIEHHOCTSIMH 1 UIeaTaMu
TPKIAHCKOTO O0IIECTBa; TOTOBHOCTH U CTIOCOOHOCTH K
CaMOCTOSITEIbHOM, TBOPYECKON M OTBETCTBEHHOU JEATEILHOCTH;

- TOJIEPAaHTHOE CO3HAHKE U ITOBEICHNUE B MOJIUKYIBTYPHOM MHUPE,
TOTOBHOCTB U CIIOCOOHOCTH BECTH JAHMAJIOT C IPYTHMH JIFOJIbMHU,
JIOCTUTaTh B HEM B3aMMOIOHUMAHUS, HAXOUThH OOIIUE eI U
COTPYIHUAYATH JJISl MX TOCTHXKEHUS, CIOCOOHOCTh IPOTUBOCTOSITH
UJICOJIOTUH FKCTPEMU3Ma, HAIIMOHAIN3Ma, KceHo(oouH,
JUCKPUMUHALIUY 110 COIMATIBHBIM, PEITUTHO3HBIM, PACOBEIM,
HAIIMOHAJBHBIM NPU3HAKAM U APYTHM HETaTUBHBIM COIHAIHHBIM
SBIICHUSM;

- HaBBIKM COTPYIHUYIECTBA CO CBEPCTHUKAMH, IETHBMH MIIAAIIECTO
BO3pacTa, B3pOCIBIMH B 00pa30BaTeI-HOMN, 00IIECTBEHHO TOJIEC3HOM,
y4eOHO-HCCIIeIOBATEILCKON, IPOSKTHOM 1 IPYTUX BUIIAX
JeSITeTTbHOCTH;

- HPAaBCTBEHHOE CO3HAHKE U MOBEACHUE HA OCHOBE YCBOCHHS
00IIIeYeIOBEYECKIX IICHHOCTEIH;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO, B TOM YHCIIC
camM000pa30BaHuI0, HA MPOTSHKCHUH BCEH KU3HU; CO3HATEILHOE
OTHOIIICHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIICIITHOM
npoQeCCUOHANTBHOM U 0OIIECCTBCHHON NI TEIIbHOCTH;

- OCO3HaHHBIN BBIOOD Oymyiei mpodecCuu 1 BO3MOKHOCTEH
peanu3anuy COOCTBEHHBIX KU3HEHHBIX IIAHOB; OTHOIICHHE K
podeCcCHOHANBHOM NesTeTPHOCTH KaK BO3SMOXKHOCTH yUacTHS B
pEIIeHUH JIUIHBIX, O0IECTBEHHBIX, TOCYJapCTBCHHBIX,
00IIeHAIMOHATBHBIX MPOOJIEM;

HaOIIOECHUE;

OIIEHKA TEMaTHYECKUX
pedepaTos;

orieHKa 3 PEKTUBHOCTH U
Ka4ecTBa BBIOJHEHHS yUEOHBIX
3ajay;

TECTUPOBAHUE;

OIICHKA BBITTOJTHEHHS
CaMOCTOSITENIHOU PabOTHI;
OIICHKA MPAKTUYECKUX paboT;
3alUTa TBOPUYECKUX U MPOECKTHBIX
pabor;

¢ epeHIIMPOBAHHBIN 3a4eT
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Pe3yabTarsl ocBOCHUSA
Y4eOHOW TUCUUIIMHBI

®opmMbI 1 METOABI KOHTPOJISI K
OlIeHKH Pe3y/JIbTATOB 00y4eHHusl

- ¢(hOPMHUPOBAHHOCTD HKOJIOTHUECKOTO MBIIIJICHUS, TOHUMaHUs
BIMSHUS COL[UAIBHO-3KOHOMUYECKHX IIPOLIECCOB HA COCTOSHUE
NPUPOJHOM U COLMANILHO Cpebl; IPUOOPETEHHE OIBITa HKOJIOTO0-
HaNpaBJIEHHOU eATEeJIbHOCTHY,

MeTtanpeameTHbIe pe3yJabTaThl 0CBOEHHSI, OTPAKAIOIIHE:

- YMEHHE CaMOCTOSTEIBHO ONPEEIATh LENU JISSTEIbHOCTH U
COCTAaBJIATH IIJIaHBI ACSTEIBHOCTH; CAMOCTOSTEIILHO OCYILIECTBIISATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JIESTEILHOCTD; MCIIOJIb30BaTh BCE
BO3MOJKHBIE PECYPCHI ISl JOCTHKEHUSI TOCTABICHHBIX IIETIeH U
peann3ayy MIAHOB AEATEIbHOCTH; BEIOMPATh YCIEIIHbIEC CTPATETHH B
Pa3IHYHBIX CUTYalMsIX;

- YMEHHE NPOAYKTHBHO OOIIATHCS U B3aMMOJICHCTBOBATh B IPOILIECCE
COBMECTHOI! JIEATEIIHOCTH, yUYUTHIBATh TO3UIUH APYTUX YUACTHUKOB
JIeATEBHOCTH, 2 (DEeKTHUBHO pa3pemaTh KOHQIUKTHI;

- BJIaJICHUE HaBbIKAMH IT03HABATEIILHOM, Y4eOHO-UCCIIE0BATENbCKON
Y NIPOEKTHOH JIeSITeIbHOCTH, HaBBIKaMK pa3pelieHus mpooiem;
CIIOCOOHOCTH ¥ TOTOBHOCTB K CAMOCTOSITEIIBHOMY ITOUCKY METOJIOB
peLIeHus MPaKTUYECKHUX 3aJ1ay, IPUMEHEHHUIO Pa3InuHbIX METOJI0B
MO3HAHUS;

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSATENbHOM HH(pOpMannoHHO-
MIO3HABATENILHOH JEATEIIBHOCTH, BIaJJCHUE HABBIKAMU ITOJTyICHUS
HeoOXoAnMO# nH(POPMAINHU U3 CIIOBApE pa3HbIX TUIIOB, yMEHHE
OPHEHTHPOBATHCS B PA3IMIHBIX HCTOYHUKAX HH(POPMAIIHH,
KPUTHUYECKH OLICHUBATh M HHTEPIPETHPOBATh HH(OPMALHIO,
MOTy4aeMyI0 U3 Pa3INdHbIX HCTOUYHHUKOB;

- YMEHHE HCIOJIb30BaTh CPeNICTBA MHPOPMAIIOHHBIX U
KOMMYHHUKaIMOHHBIX TexHoJoru# (nanee - UKT) B pewennn
KOTHUTHUBHBIX, KOMMYHHUKaTHBHBIX U OPraHM3allMOHHBIX 33134 C
co0utoieHreM TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0E€30T1aCHOCTH,
THT'HEHBI, pecypcocOepeKeH s, TPABOBBIX M 3THYECKUX HOPM, HOPM
nH(OpMaLMOHHOI 6e30macHoCTH;

- YMEHHE CaAMOCTOSTEIBHO OLIEHNBATh U IPUHUMATh PEIICHHS,
OTIPEIETIAIONINE CTPATETHIO MOBEACHHS, C yUETOM I'PAXKIAHCKUX U
HPaBCTBEHHBIX [IEHHOCTEI;

- BIIaJICHUE HaBBIKAMHM IT03HABATEIBHOM pe(IEeKCHH KaK OCO3HAHMS
COBEPIIAEMBIX ACHCTBHH M MBICIUTEIBHBIX MIPOLECCOB, NX
pE3yNbTaTOB U OCHOBAHHM, TPAHUIl CBOETO 3HAHNUS M HE3HAHMS, HOBBIX
NO3HABATEJILHBIX 33/1a4 M CPECTB UX JOCTH)KCHHUS;

HaOJIIOICHUE;

OIIEHKA TeMaTHYECKUX
pedepaTos;

orieHka 3 PEKTUBHOCTH U
Ka4yeCTBA BBIIIOJITHCHUA y‘-Ie6HBIX
3ajay;

TECTUPOBAHUE;

OIICHKA BBITTOJTHEHHS
CaMOCTOSITENIbHOU PabOTHI;
OIICHKA MPAKTUYECKUX paboT;
YCTHBIH OIIPOC;
nudepeHIMPOBaHHBINA 3a4eT

IIpenMeTHBIE Pe3yIbTATHI 0CBOCHHS, OTPAKAIOIIHE:

- chopMUPOBAHHOCTP MPEACTABICHUN O MECTE XUMHH B COBPEMEHHOU
HAYYHOH KapTHHE MHPA; MIOHUMAaHUE POJIH XUMUHU B POPMHUPOBAHIH
KpPYro3opa u pyHKIHOHAIEHOW TPAMOTHOCTH Y€JI0BEKa JIJISl PEIICHUS
MPaKTUYECKHX 32124,

- BIIa/ICHUE OCHOBOITOJIATAIOIIIMH XUMHUIECKUMH TTOHITHIMH,
TEOPHSIMH, 3aKOHAMHU B 3aKOHOMEPHOCTSAMH; YBEPEHHOE TIOJIH30BaHNE
XMMHUYECKOW TEPMUHOJIOTHEN U CUMBOJIUKOM;

- BIIaJICHUEC OCHOBHBIMH METOJIaMH HAYIHOTO ITO3HAHHUS,
WCIIONIb3YEMBIMH B XMMHH: HaOIIOIeHNEe, ONMCaHNe, H3MEPECHHE,
JKCIIEPUMEHT; YMEHHUE 00pabaThIBaTh, OOBACHATH PE3YIbTATHI
MPOBEICHHBIX OIBITOB U JICNIATh BEIBOJIBI; TOTOBHOCTh H CLIOCOOHOCTh
MPUMEHSTH METO/bI MO3HAHKS TIPU PEHICHUH MPAKTHYCCKUX 33134,

- chopMUPOBAHHOCTH YMEHUSI TaBaTh KOJIMYCCTBECHHBIC OIICHKH U
MPOBOJUTE PACUYCTHI [0 XUMHYCCKIM (HOPMYJIaM U YPaBHECHUSIM;

- BIIQJICHUC MPABHJIAMH TEXHUKHU OC30MIACHOCTH MTPH UCIIOIB30BAHUH
XUMHYCCKHX BCIECTB;

- cOPMHUPOBAHHOCTH COOCTBEHHOW MO3UIIMHU TI0 OTHOIICHHIO K
XUMHYECKOH HH()OPMAITHH, TTOTyIaeMON M3 Pa3HBIX HCTOYHHKOB

OIICHKA TeMaTHYECKUX
pedeparos;

olieHKa Y3 PEKTUBHOCTH U
KayecTBa BBIIIOJIHEHUS yUYEOHbBIX
3aj1ay;

TECTUPOBAHHUE;

OIICHKA BBITTOJIHEHUS
CaMOCTOSITEIbHON PabOTHI;
OIICHKA MPAKTUYECKUX paboT;
YCTHBIN OIPOC;

pelieHue 3aaay;

3alIUTa TBOPUECKUX U MPOECKTHBIX
pabor;

nudepeHIMpPOBaHHBIN 3a4eT.
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