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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
YYEBHOU JUCIIUIIJIMHbI

1.1. ObsacTb npuMeHeHus1 padoueil MPpoOrpaMMbl

PabGouass mporpaMma y4eOHOM IUCHMIUIMHBI SBIISIETCS YacThIO IMPOTPAMMEI
MOATOTOBKM  CICIMAJIUCTOB  CpelHero 3BeHa 10 cnenuanbHoctH  11.02.06
TexHuueckass HJKCIUTyaTallds TPAHCIOPTHOTO PaIUOICKTPOHHOTO O0OpYAO0BAHUS
(Mo BHJIaM TpaHCHOPTA).

1.2. MecTo yuyeOHOM TMCUMILUIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH
CIENHATHUCTOB CPe/IHero 3BeHa

Vueonas mucummianaa OVYJ1.12. Xumusa B CHEHHAIbHOCTA OTHOCHTCS K
JIOTIOJIHUTENIBHBIM yUY€OHBIM JUCIHUIUIMHAM IO BBIOOPY oOOydaromuxcs. YueOHas
mucturinHa OY J1.12. Xumus B cienuaibHOCTH U3y4YaeTcs Ha 6a30BOM YPOBHE.

1.3. e u 3agaun y4eOHOM TMCHUILIMHBI — TPeOOBAHHUS K pe3yJibTaTam
OCBOCHUS Y4eOHOM TUCIUIIMHBI

OcBoenue coaepkanust ydeOHoM guctmmumaael  OY.12. Xwumusa B
CHELIMAIBHOCTA ~ 00€CleYMBaeT  JOCTI)KEHHE  OOy4YaloIMMHUCS  CJEIYIOIIHNX
pe3ynbTaTOB:

1. JMYHOCTHBIX, OTPAKAIOLIUX:
- POCCUICKYIO TPaKJAHCKYI0 HJIEHTUYHOCTb, MAaTPUOTU3M, YBAXKEHHE K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH Itepes PonuHON, TOPAOCTH 3a CBOM Kpaid, CBOIO
Poauny, mpolioe U HacTosiliee MHOTOHAIIMOHANBHOTO Hapoja Poccuu, yBakeHue
roCyAapCTBEHHBIX CUMBOJIOB (rep0, ¢iar, THMH);
- TPAXJIAaHCKYI0 TO3UIHMI0 KaK aKTUBHOIO M OTBETCTBEHHOTO YJIEHA POCCHICKOTO
o0IIecTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYLIMOHHBIE IIpaBa M  00S3aHHOCTH,
YB@XXAIOIIEr0 3aKOH W MpPaBOIMOPSIOK, O00JaJaroIero 4YyBCTBOM COOCTBEHHOTO
JNOCTOMHCTBA, OCO3HAHHO NPHHUMAIOUIETO TPAJULUMOHHBIE HAUUOHAIBHBIE W
o011eyenoBeyecKrue TyMaHUCTUYECKUE U IEMOKPaTUUECKHE IEHHOCTH;
- TOTOBHOCTb K CITy>keHUI0 OTE4YeCTBy, €ro 3aliuTe;
- ¢(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HayKU U OOIIECTBEHHOHN MPAaKTHUKW, OCHOBAHHOTO HAa JUAJIOre KyJIbTYp, a
TAaK)KE PA3NUYHbIX (OpM OOLIECTBEHHOI'O CO3HAHMS, OCO3HAHUE CBOErO0 MECTa B
MOJIUKYJBTYPHOM MUPE;
- cOpPMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS MU CAMOBOCIUTAHUS B COOTBETCTBHM C
OOIIEYEIOBEYECKUMH  LEHHOCTSIMU M UJeaJlaMH  TPaXKJAaHCKOro  OOUIECTBa;
TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIbHOW, TBOPYECKOM M OTBETCTBEHHOU
NEeSTEeIbHOCTH;
- TOJIEPAaHTHOE CO3HAHWE W IOBEJECHHE B TMOJUKYJIBTYPHOM MHpE, TOTOBHOCTb WU
CIOCOOHOCTh ~ BECTH JUAJOT € JPYTMMHU  JIIOABMH, JOCTUTaTb B  HEM
B3aMMOINOHMMAHHUSA, HAXOAUTh OOIIME LEIN M COTPYAHHYATh IJIA UX JOCTHUKECHHUS,
CHOCOOHOCTh ~ MPOTHUBOCTOSITh ~ HACOJIOTMM  3KCTPEMHU3Ma,  HAIMOHAJIU3MAa,
KceHopoOuu, AUCKPUMHUHALMKM [0  COLMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIBHBIM [TPU3HAKAM M JIPYTUM HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSIM;



- HABBIKM COTPYJHHYECTBA CO CBEPCTHUKAMM, JETbMU MJIAQJLIET0 BO3pacTa,
B3pOCIBIMM B 00pa3oBaTeNbHOW,  OOIIECTBEHHO  TIOJIE3HOM,  y4deOHO-
MCCIIE0BATENbCKOM, MPOEKTHON U APYTUX BUAAX NESITENBHOCTH;
- HDAaBCTBEHHOE CO3HAHHWE W TIOBEJCHHE HAa OCHOBE YCBOEHHUS OOIIEYEIOBEUECKHUX
LICHHOCTEH;
- TOTOBHOCTb M CIIOCOOHOCTHh K 00Opa30BaHMIO, B TOM YHUCJE CaMOOOpa30BaHMIO, HA
NPOTSHKEHUM  BCEM  KU3HM; CO3HATEIIbHOE OTHOUIEHWE K  HENPEPBIBHOMY
o0pa30BaHMUIO KaK YCJIOBHIO YCHEITHOW MPOGEeCCHOHATBPHOW W OOIIEeCTBEHHOU
NEeSATEIbHOCTH;
- OCO3HAHHBI BBIOOP Oyaymied mpodeccnn W BO3MOXKHOCTECH —peanu3aliuu
COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOLICHHE K MPO(ECCHOHATBLHON JAEITeTbHOCTH
KaK BO3MOXXHOCTH Y4YacCTHUsl B PEIIEHUU JIMYHBIX, OOIIECTBEHHBIX, TOCY1APCTBEHHBIX,
oOLIEHAIMOHAIBHBIX MPOOJIEM;
- ¢(hOpMHPOBAHHOCTH HKOJIOTUYECKOTO MBILIUICHUS, TOHUMAHUS BIUSHUS COLIUATIBHO-
DKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHUE IPUPOJHOM M COLMAIBHOM CpElbl;
IpUOOpETEHNE ONBITA HKOJIOTO-HANPABIECHHON AESITENbHOCTH;

2. MeTanpeAMeTHbIX, OTPaXAIOIINX:
- YMEHUE CaMOCTOSITENIBHO ONPENEIATh LEIU JACSITEIBHOCTH M COCTABJIATH IUIAHBI
NEATEIbHOCTH; CAMOCTOSITENIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATEIbHOCTh, HCIIOJNB30BaTh BCE BO3MOJHBIE PECypChbl JUIsl  JOCTHIKEHHUS
MOCTABJICHHBIX LEJIEH W peanu3aluy IJIAHOB JEATEIbHOCTH; BbIOMpATh YyCHEUIHbIC
CTPATETUH B Pa3IUYHbIX CUTYaLHSIX;
- YMEHUE MNPOAYKTHUBHO OOLIATHCA M B3aUMOJIEHCTBOBATh B MPOLECCE COBMECTHOMU
NEeATEIbHOCTH, YUYUTHIBATH MO3UIMH APYTUX YUYACTHUKOB JI€ATEIbHOCTH, 3P(PEKTUBHO
paspeiiatb KOH(IUKTHI,
- BJIaJICHUE HAaBBIKAMU I103HABATENIBHON, Y4€OHO-UCCIENOBATENBCKOW U MPOEKTHOM
JeSITEJIbBHOCTH, HABbIKAMHU pa3pelieHusi MpoOseM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEJILHOMY IIOMCKY METOJOB PELICHUS MPAKTHYECKUX 3a7ad, TPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;
- TOTOBHOCTb M CITIOCOOHOCTh K CaMOCTOSATEIbHON MHPOPMAIIMOHHO-TI03HABATEIbHON
NESITEIbHOCTH, BIJIQJICHHE HABBIKAMM IIOJYYEHHMs] HEOOXOAMMON HuHGpOpMaluu u3
CJIOBApel pa3HbIX THUIIOB, YMEHUE OPUEHTHUPOBATHCS B PA3NMYHBIX HCTOYHHKAX
uHpOpMallMy, KPUTHUYECKH OLIEHMBaThb M MHTEPHPETUPOBATH HHGPOpPMALHIO,
MOJIy4aeMYI0 U3 Pa3JIMYHbIX HCTOYHUKOB;
- YMEHUE UCIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX W KOMMYHHUKalIMOHHBIX
texHosoruii (manee - WMKT) B pelleHUH KOTHUTUBHBIX, KOMMYHHKATHUBHBIX H
OpraHU3allMOHHBIX 33Jlad C COOJIIOJICHHEM TpeOOBaHUN SPrOHOMHUKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, peCcypcocOepexeHus, MPaBOBbIX U ITUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;
- YMEHUE CaMOCTOSITEJIbHO OLIEHMBAaTh W NPUHUMATh PELICHUS, ONpPEIEISIOIMIe
CTPATETHUIO MMOBEJEHUS, C YUETOM I'PAXKTAHCKUX U HPABCTBEHHBIX LIEHHOCTEM;
- BJIaJICHHE HaBBIKAMHM IO3HABATENIbHON pedieKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB M OCHOBAHWM, TPAHULL
CBOEr0 3HAHUS M HE3HAHWs, HOBBIX I[I03HABATENIBHBIX 33Ja4 W CPEACTB HX
JNOCTH)KEHHS,



3. mpeaMeTHBIX, OTPaKAIOIIHX:
- cOpMHUPOBAHHOCTh TIPEJCTABICHUM O MECTE€ XMMHH B COBPEMEHHON Hay4YHOM
KapTUHE MHUpa; IOHMMAaHHE pPOJU XUMHUU B (HOPMHUPOBAHUU Kpyrosopa H
(GYHKIIMOHATBLHOM TPaMOTHOCTH YeJIOBEKa JIJI pelleHUs] MPaKTUYECKUX 3a/1a4;
- BJIQJICHUE OCHOBOIIOJAralONMMHU XUMUYECKUMHU TOHSATUSAMHU, TEOPUSIMU, 3aKOHAMU
M 3aKOHOMEPHOCTSIMHM; YBEPEHHOE IIOJIb30BAHUE XUMHYECKOM TEPMHHOJIOTUEH U
CHUMBOJIMKOM;
- BJJQJICHUE OCHOBHBIMH METOJIAMU HAYYHOT'O MO3HAHUS, UCIIOIb3YEMBIMH B XUMUH:
HaOIOZICHUE, ONHUCAaHWE, W3MEPEHUE, OKCIEPUMEHT; YMEHHEe 00pabaThiBaTh,
OOBSCHATHh PE3yJbTAaThl MPOBEACHHBIX OMBITOB U JI€JaTh BBIBOJBI, TOTOBHOCTh M
CIIOCOOHOCTH MPUMEHSATHh METOIbI IO3HAHMSI TIPU PEIICHUH MPAKTHYECKUX 3a/1a4;
- copMHUPOBAaHHOCTh YMEHHS JaBaTh KOJHMYECTBCHHBIC OIEHKH U IPOBOJUTH
pacyeThl M0 XUMUUYECKUM (PopMysiaM U YpaBHEHUSIM;
- BIQJICHUE TIpaBUJIaMH TEXHHKU O€30MacHOCTH IPH HMCIOJIH30BAHUU XHUMHUYECKHUX
BEILIECTB;
- cOpPMHUPOBAHHOCTh COOCTBEHHOM IIO3MIIMKM 110 OTHOIICHHI0 K XHMHYECKOU
nH(popMaruu, moJrydaeMoi 13 pa3HbIX HCTOUYHUKOB.

1.4. KosudyecTBO 4acoB Ha OCBOeHHE padoyeil mporpaMMmbl y4eOHOM
AUCHHUILIMHBI
MakcuMasbHas yueOHas Harpy3ka oOydaromerocs — 128 gacos, B TOM ducIe:
oOs13aTenbHas ayuTOpHas yueOHast Harpy3ka ooyyvatouierocs — 95 yacos;
caMocTosiTeNbHas paboTa oOyyaromierocs — 33 yaca.



2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0bem yueOHOI TUCHUILINHBI U BUAbI y4e0HOH padoThl

Bua yueOHoii padoThI O0Bém B yacax

O0bem o00pa3oBaTeIbHOI POrpaMMBbl 128

B TOM 4YHUCJIC:

TEOpETHYECKOe 00yUeHne 79
MIPaKTUYECKHUE 3aHATHS 16
CamocrosiTenpHas padoTta 33

IIpome:xxyTounasi arrectanusi B gopme 1u¢pepeHIUPOBAHHOIO 3a4eTa (2 ceMecTp)




2.2 TeMaTHYeCKHUIl IJIAH U coJiepPrKaHNe YUeOHOM JUCIMILIUHBI

HaumeHnoBanue Coaeprxanue yueOHOro MaTepuasa, JadopaTopHblie M NPAKTHYECKHeE 3AHATHSA, O0bem | YposeHb
pa3/ieJioB M TeM CAMOCTOsITe/IbHasi padoTa 00y4aoIuXcs 4YacoB | OCBOCHM
1 2 3 4
1 cemecTp
BBenenue Copep:kaHue y4eOHOTr0 MaTepuaia
HayuHble MeTo/1bl MO3HAHKS BELIECTB U XUMUYECKUX sIBJIEHUH. P0ojb dKCIepuMEHTa U TEOPUU B XUMUHU. 2 1
MogenupoBaHie XMMUYECKHUX MPOLIECCOB. 3HAaUEHUE XUMHUHU B Pa3BUTUHU BaKHEHIIUX OTpacieit
IIPOMBIIIJIEHHOCTH M CEJIbCKOT0 X031 CcTBA. XUMHMSI U OKpYXKarollasl cpeia.
Pasznen 1.00mas n 66
HeOpraHu4ecKasi XuMusi
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia
OcHOBHBIC IOHATHSA U 1.1.1 OcHoBHBbIe NOHATHSA XUMHH. BemectBo. AtoM. Monekyna. XUMHUUYECKUN 2JIEMEHT. AJIJIOTPOIUS. 2 2
3aKOHBI XMMHMH IIpoctble u croxxHble BemiecTBa. KauecTBEHHBIN 1 KOJMUECTBEHHBIH COCTaB BELIECTB. XMMUUYECKHUE
3HaKkd U Gpopmyinibl. OTHOCUTEIBHBIC ATOMHAsI M MOJICKYJIsIpHast Macchl. KomuecTBo BemecTBa
1.1.2 OcHoBHBIC 3aKOHBI XUMHH. CTEXHOMETPUS. 3aKOH COXPAHEHUSI MacChl BELIECTB. 3aKOH 4 2
MIOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH ABOTaJIpo U CIEICTBUS UX HETO.
PacueTHble 3a1aun Ha HAXO0XKJIEHUE OTHOCUTEIBHON MOJIEKYJIIPHOM MacChl, ONPEEIIEHNE MacCOBON
JIOJIM XUMUYECKUX 3JIEMEHTOB B CJI0)KHOM BEIIECTBE
CamocrosiTesibHasA padoTa 00yyalouuxcst 3 2
ITpopaboTka KOHCIIEKTOB U JINTEPATYPHBIX UCTOUHUKOB.
Pemenue 3a1a4 Ha HaX0XAEHUE OTHOCUTENIBHON MOJIEKYJISIPHONW MaccChl, ONpeeIEHuEe MacCoBOM 10111
XUMHYECKHX 3JIEMEHTOB B CJI0KHOM BEILECTBE.
Haxoxaenne Macchl miiM 00beMa 1o U3BECTHOM Macce U 00beMy BEIeCTBa.
Tema 1.2. Coaeprxanue yueOHOro MaTepuaa
IHepuoguuecknii 3akon | 1.2.1 llepuoauuecknii 3axon .. MenaeneeBa. Otkpoitue .M. Menneneesbim Ilepuonnueckoro 2 2
H IepHoAuYeCKas 3akoHa. [lepuonnyeckuii 3akoH B popmynuposke J[.1. Menneneena.
cHUCTeMa XUMHYEeCKHX [leproanueckas Tabrla XUMHUUYECKUX 3JIEMEHTOB — rpapuueckoe 0TOOpakeHHe MepHOIUIECKOr0
ynemenToB JI.H. 3akoHa. CTpyKTypa nepruoAnYecKoi TaOIMIIbl: epruo/ibl (Masble U OOJIbIINe), TPYIILI (TIaBHAS U
MenneiieeBa 1 cTpoeHue | mobOJHAs).
aToma 1.2.2 Crpoenue atoma u nepuoanyecknii 3akon /I.M. MennesneeBa. AToM — cioxHas yactuua. Aapo 2 2




(IpOTOHBI U HEUTPOHBI) U ATCKTPOHHAS 0000uKa. M30TOoMbl. CTpOCHHE IIEKTPOHHBIX 000JI0UEK
aTOMOB JIEMEHTOB MaJIBIX MepHOA0B. OCOOEHHOCTH CTPOSHHSI AIEKTPOHHBIX 000JI0UEK aTOMOB
3JIEMEHTOB OOJIBIIMX TIEPHOIOB (MIEPEX0IHBIX 1eMeHTOB). [ToHsTHE 00 OpOUTAISIX. S-, p- U d-
OpOwutany. DIeKTPOHHBIC KOHPHUTYypAIIMA aTOMOB XMMHUYECKHX 3JICMEHTOB.

CoBpemenHas (HOpMYITHPOBKA MEPHOAMUECKOTO 3aKOHA. 3HAYCHHE TIEPUOJMUECKOTO 3aKOHA U
MEPUOINIECKON CHCTEMbI XUMHUECKUX teMeHToB J[.1. MenneneeBa sl pa3BUTHUS HAYKH U
MMOHVMAHHS XUMHUYECKON KapTHHBI MUPa

CamocTrosiTesibHasi padoTa 00yYyarommXxcst
OrmpezenieHne 3J€MEHTOB 110 SJIEKTPOHHBIM KOH(PUTYPAIUSM.
CocTaBiieHHe XapaKTePUCTUKH SJIEMEHTOB 10 MJIaHy

Temal.3
CTtpoeHue BemecTBa

Coaep:xaHue yueOHOro MaTepuaJia

1.3.1 Tunbsl XuMHYECKOH CBSI3H

Nonnas xumudeckas cBsi3b. Karnonsl, mx 00pa3oBaHKe U3 aTOMOB B PE3yJIbTATE TPOIECCa OKUCIICHHSL.
AHUOHBI, X 00pa30BaHKE U3 aTOMOB B Pe3yJIbTaTe Mpoliecca BOCCTaHOBIeHUs. loHHas CBS3b, Kak
CBA3b MG)K[[y KaTuOHAMU 1 aHHOHAMHU 3a CYCT 3JICKTpOCTaTI/I‘IeCKOFO HpI/ITH)KCHI/IFI. KJIaCCI/I(i)I/IKaHI/ISI
MOHOB: 110 COCTaBYy, 3HAKY 3apsija, HATHMUUIO THAPATHON 0005104kH. OHHBIE KPUCTAIUTHYECKHE
peHICTKI/I. CBOﬁCTBa BCIICCTB C NOHHBIM THUIIOM KpHCT&JIJIH‘-IGCKOfI peIHGTKI/I.

KoBanentHast xumudeckast cBsizb. MexaHu3M 00pa30BaHUsI KOBATIEHTHOM CBsI3U (OOMEHHBIN U IOHOPHO-
aKLENTOPHBIN). DIeKTpooTpuLaTeNIbHOCTh. KOBaneHTHBIE NOspHAs U HenoJspHas cBs3u. KpatHocTb
KOBAJIEHTHOM CBSI3U. MoOJNEKyIsIpHbIE U aTOMHBIE KpUCTANIMYECKHE perieTku. CBOWCTBA BEIIECTB C
MOJ'IGKYJ'IHpHI)IMI/I U aTOMHBIMHA KpI/ICTaJ'IJ'H/I‘IGCKI/IMI/I pemeTKaMH.

Meramnmueckas cBs3b. MeTannmnyeckas KpUCTAIIMYECKasl PEIIeTKa U MeTaInuecKasi XUMUYecKas
cB13b. DHU3HUECKUE CBOICTBA METAIIOB.

1.3.2 ArperaTHble COCTOSIHUSI BellleCTB M BOIOPOAHAsA CBSA3b. TBepoe, KHUJIKOE U ra3000pa3Hoe
cocTosiHUS BeecTB. [lepexos BemecTBa n3 0AHOIO arperaTHOro COCTOSIHUS B ipyroe. Bonopoanast
CBSI3b.

Uuctsle BemecTa u cMecH. [IoHATHE 0 cMecH BenecTB. I OMOTeHHbIE U reTeporeHHsle cMecH. CocTas
cMmecei: 00beMHasi U MaccoBasi J10JIM KOMIIOHEHTOB CMECH, MaccoBast 10JIsl MpUMecei.

1.3.3 Incnepcublie cucremsl. [Tonstue o qucnepcHoii cucreme. /lucnepcHas ¢asa 1 qucrnepcuoHHas
cpena. Kimaccudukarms qucriepcHbix cucteM. [ToHSITHE 0 KOJIIOWIHBIX CHCTEMAX.

.JIaﬁopaToprle OIIBITHI HonyquHe OMYJBCUH MOTOPHOI'O MacJia.

CamocrosiTesibHas padora odyuyarwiuxcs [Ipopabotka koncniektoB. Hanmcanue pedepara mo teme:
«[ToHsITHE O XMMHUYECKOI TEXHOJIOTUHU, OMOTEXHOJIOTUU M HAHOTEXHOJIOTUN)
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« I'pyboaucriepcHble CUCTEMBI, MX KJIacCU(UKAIUSA U UCTIOIb30BaHUE B MPO(HECCHOHATLHON
JESITeIbHOCTH.

Tema 1.4. Coaeprxanue yueOHOIro MaTepuaJa
Bopa. PacTtBopsbl. 1.4.1 Boaa. PacTtBopsl. PacTBopenue. Bona kak pactBoputesnb. PacTBOpMMOCTh BEIIECTB.
DJIEKTPOJIMTHYECKAsA HacpliiieHHble, HEHACHIIIEHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B,
AUCCONHMALUS. KHUJIKOCTEH U TBEPbIX BEIIECTB OT Pa3IMYHBIX (haKTOpoB. MaccoBas 10151 pACTBOPEHHOT'O BEIIECTBA.
1.4.2 DaeKkTpouTHYECKast AUCCONUALINA. DIEKTPOIUTHI U HEANEKTPOJIUTHL. DIEKTPOIUTHYECKAsS
aucconuanus. MexaHu3Mbl 3JeKTPOIUTUYECKOM TUCCOLMAlUU AJIs BEUIECTB C Pa3IMuYHBIMU TUIIAMU
XUMHUYECKOH CBSI3U. [ MapaTupoBaHHbIE U HETHIPaTUPOBaHHbIE HOHBI. CTENEHb AIEKTPOIUTUYECKON
nucconuanui. CHibHbIE U c1a0ble 3MeKTPOoNIUThl. OCHOBHBIC MOJIOKEHUS TEOPUH DIEKTPOIUTHUECKOM
qucconuanui. KucioTsl, OCHOBaHMS M COJIM KaK 3JIEKTPOIMUTHI
IMpakTuyeckue 3ansaTus Nel
[IpuroToBnenue pacTBopa 3aJJaHHONW KOHIICHTPAIIII
CamocrosiTesibHas paboTa 00y4arOmMXc
Pemenue 3a1a4 Ha HaX0XAE€HUE MACCOBOM JOJIM U MOJIAPHOM KOHIIEHTPALIUU PACTBOPOB.
Tema 1.5. Coaep:xaHue yueOHOro MaTepuaJia
Kuacenpukanus 1.5.1 KucaoTsl 1 uxX cBoMcTBA. KHCITOTBI KaK AJIEKTPOIUTHI, X KIAaCCU(UKAIUS 1O PA3THIHBIM
HEOpraHu4ecKUux Mpu3HaKaM. XMMHYECKHE CBOICTBA KUCIIOT B CBETE TEOPUH AIEKTPOJIUTHUECKON AUCCOLUAIIIH.
COCJUHEHHUI N UX Oco6eHHOCTH B3aUMOJICHCTBUSI KOHLIEHTPUPOBAHHOM CEPHOM U a30THOM KHCIIOT C METaJUIaMHU.
CBONCTBA OcHOBHbIE CTIOCOOBI MOTY4YEHHSI KUCJIOTHI.

1.5.2 OcHoBanus u ux cBoiicTBa. OCHOBaHUS KaK 3JIEKTPOIHUTHI, UX KIacCU(PUKAIHS IO PA3IUYHBIM
Mpu3HaKaM. XUMUYECKHE CBOMCTBA OCHOBAHUI B CBETE€ TEOPUH IICKTPOJIUTHUYECKON JTUCCOLHAIUH.
Pa3noxeHne HepacTBOPUMBIX B BOAie OCHOBaHUN. OCHOBHBIE CTIOCOOBI MOYYE€HHS OCHOBAHUH.

1.5.3 Coam n ux cBoiicrBa. Conu Kak 37eKTpoiauTsl. Cosiu CpeJHUE, KUCIbIE U OCHOBHBIE. XUMUYECKU
CBOMCTBA COJIEH B CBETE TEOPUH IEKTPOIUTHUYECKON auccouuanuy. CrocoObl MOTy4deHUs COJIeH.
I'maponwus conent

1.5.4. Oxcnasbl n ux cBoiictBa. Coseobpa3yromniue U HeconeoOpasyromie okcuibl. OCHOBHBIE,
aM(l)OTepHI)Ie M KHCJIOTHBIE OKCHU/JIBI. 3aBHUCHUMOCTH XapakTepa OKCruaa OT CTCIICHU OKUCIICHUA
o0pasyloliero ero Merajia. XuMHYeckre cBoicTBa okcuoB. IloaydueHne oKcuaoB.

JlabopaTopHbIe ONbITHI

HcnbiTanue pacTBOPOB KUCIOT HHAMKATOpaMH. VicnibITaHWe pacTBOPOB IIEI0YEH WHANKATOPAMH.
BzaumogeiicTBHe METAINIOB ¢ KMCI0TaMU. B3auMoaelcTBUe KUCIOT C OKCHAaMU METaJIIOB.
Bs3auMoelicTBHE KUCIOT ¢ OCHOBAaHUSIMHU. B3auMogelicTBHE KHUCIIOT C COJISIMU.
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B3anmozencTeue mienodent ¢ consiMu. Pasnoxkenne HepacTBOPUMBIX OCHOBAHHM.
B3anmogpeiicTBre cosiei ¢ Mmetayuiamu. BzanmoneiictBre cosiei Ipyr ¢ IpyroMm.

IIpakTnyeckoe 3ansaTHe Ne 2
Peakiiun nonHoro ooMeHa. ['muponus cosei.

CamocrosiTesibHast paboTa 00y4arOmMXCs

CocrasiieHne cxeMsbl «I'eHeTnyYeCcKas CBSA3b OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIUHEHUIN
(oopmitenue B Buae cxembl) CocTaBiieHHE YpaBHEHUH peakinii HOHHOTO 0OMEHa, peakuit
THIPOJIN3a COJIEH.

Tema 1.6.
XuMH4ecKHue peakunu

Coaep:xaHue yueOHOro MaTepuaJia

1.6.1 Knaccupukanusi XuMUYeCKHX peakuuii. Peakuiuu coequHeHus1, pa3ioKeHus, 3aMEIICHHUS,
obmena. Katanuruueckue peakiuu. O0paTtrmMpie 1 HeoOpaTUMBbIC peaKIuu. I oMOreHHbIe 1
TeTepOreHHBIC PEAKITNH. DK30TEPMHUYCCKUE U SHIOTEPMHUYCCKHE peakuu. TermoBoit apdext
XUMHUYECKUX peakiuuid. TepMOXUMHUYECKHE YpaBHEHUS

1.6.2 OxucaIuTeIbHO-BOCCTAHOBUTEIbHBIE peakuun. CteneHb okuciaeHus. OKUCINUTENb U
BOCCTaHOBIICHHE. BoccTaHOBHUTENb M OKUCIeHUE. MeTo] 3IeKTPOHHOT0 OajaHca Uil COCTaBICHHS
YpaBHEHHH OKUCIUTEIFHO-BOCCTAHOBUTEIILHBIX PEAKIHA. DICKTPOIIH3.

1.6.3. CxopocTh XUMHYECKHUX peaknuii. [IoHsATHE 0 CKOPOCTH XMMHUYECKUX pEaKLMii. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKHX PEAKINI OT pa3InyHbIX (PAKTOPOB: MPUPObI PEATUPYIOLINX BELIECTB, UX
KOHLIEHTPALlUHU, TEMIIEPATYpPbl, IOBEPXHOCTH COIPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTaJIN3aTOPOB.
O0paTumMocTh XMMHYeCKHX peakuuii. OOpaTuMble U HEOOpAaTUMBbIE peakuu. XUMHUECKOe
pPaBHOBECHE U CIIOCOOBI €r0 CMEIEHHs

IIpakTnueckoe 3ansaTue Ne 3
VccnenoBanue BAMSHUS PA3JIMYHbIX ()aKTOPOB HA CKOPOCTh XMMUYECKON peaKIiH.

CaMmocrosiTe1bHasi padoTa o0y4arommxest
Odopmnenne otuera. CocTaBieHUEe YPaBHEHUI OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH 110
AITOPUTMY.

Tema 1.7.
MeTaJI.]II)I N HEMeETAJlJIbI

Coaep:xanue yueOHOro MaTepuaJia

1.7.1 Metaibl. OCOOEHHOCTH CTPOSHUSI aTOMOB M KPUCTAITIOB. DU3nNUYecKue CBOWCTBA METAITIOB.
Knaccugukanus MeTanioB o pa3indHbIM NIpU3HaKaM. XMMHUYECKHE CBOWCTBA METAIJIOB.
DIEKTPOXUMHUYECKUI DS/l HANPSIKEHUA METau10B. MeTamuioTepMusl.

O6mre cocoOwl noiyyeHus MetaiuioB. [lonstue o meramtypruu. [lupomeramnyprus,
THIPOMETALUTYPrusl ¥ 3JeKTpoMeTainyprus. CrijiaBbl YepHbIE U LIBETHBIE.

1.7.2 HemeTtanibl. OcOOEHHOCTH CTpOEHHUs aTOMOB. HemeTasuibl — mpocThie BenlecTBa. 3aBUCUMOCTh
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CBOMCTB TaJIOT€HOB OT WX NoJjioxkeHus B [lepnonnueckoit cucreme. OKUCIUTENbHbBIE U
BOCCTaHOBUTEJIbHBIE CBOMCTBA HEMETAIIJIOB B 3aBUCUMOCTHU OT UX IOJIOKEHHS B PAY
3JIEKTPOOTPULATEIBHOCTH

IIpakTuyeckoe 3anaTue Ne 4 2
Penenue skcriepuMEHTAIBHBIX 3a/au.
CamocrosiTesqibHasi padoTa 00yYarOmMXxcst 3
[TonroroBka pedeparoB wiu Npe3eHTALUI HA TEMY:
«Mertamnel. PU3nyecKue, XUMUYECKHE CBOMCTBA U X UCIOIb30BAaHUE B IPAKTUYECKOU NEATEIBHOCTHY
«Hemeraibl. ®u3ndecknue, XMMUYECKHAE CBOMCTBA U UX UCIOJIb30BAHUE B IPAKTUYECKON
NESATEIIBHOCTHY
«Koppo3us MeTamioBy
2 cemecTp
Pazgen 2 Oprannyeckasi 60
XUMUSA
Tema 2.1. Coaep:xxanue yueOHOro MaTepuaJia
OcHOBHBIEC NIOHATHSA 2.1.1 lIpeamer opranuyveckoilt Xumuu. [IpupoiHbie, HICKYCCTBEHHbBIE U CUHTETUUYECKHE OpraHN4eCKHe 1
OpraHM4ecKoi XMMHHM M | BemecTBa. CpaBHEHHE OPraHMYECKUX BEIIECTB C HEOPraHUYECKUMU.
TeopHsl CTPOEHUs! BanenTHocTh. XMMHUECKOE CTPOCHHE KAK MOPSOK COEIMHEHUSI aTOMOB B MOJIEKYJIbI 110 BAJIGHTHOCTH
OpPraHMYecKux 2.1.2 Teopus cTpoeHusi oprannyeckux coequHennii A.M. BytiiepoBa. OCHOBHBIE [TOJIOKEHHUS 1
coeUHeHHU TEOPUN XMMHUUYECKOTO cTpoeHus. M3omepust u nzomepsl. Xumuueckue GopMyIbl U MOAEIN MOJIEKYI B
OpPraHUYECKON XUMUHU
2.1.3 Knaccudukanus peakumii B oprannyeckoi xumuu. Peakiyu npucoeguHeHust (ruIpupoBaHus, 1
raJJOreHUPOBaHUS, THAPOraJIOTeHUPOBAHUS, THApaTalum). Peakiuu oTuiensienus (1erupupoBaHus,
JeTUpOrajJoreHupoBanus, AeruapaTanun). Peakunu 3amenienus. Peakiyuu nsomepusanumn
2.1.4 Knaccndukanust oprannyeckux Bemect. Knaccudukanus BeImecTs Mo CTpOSHHIO 1
YTIEPOAHOTO CKEJIeTa U HANMYUIO (QYHKIIMOHAIBHBIX TpyIil. ['omosnoru u romonorus. Hauana
HomeHnkiarypsl IUPAC
CamocrosiTesibHas padoTa o0yuyaroumuxcst 4
ITpopaboTka KOHCIIEKTa, N3y4€HHE OCHOBHBIX MOJIOKEHUH TEOPHH OPTraHNYEeCKUX COeTMHEHUN
CpaBHEHME TUIIOB YPaBHEHNUH PEAaKIM B HEOPraHMYECKOM U OPraHNYECKON XUMUMU.
Bblyunth opMysibl M Ha3BaHUS MPEAETbHBIX YIIIEBOIOPOJIOB.
Tema 2.2 Coaeprxkanue yueOHOIro MaTepuaa
Yri1eBoaopoasbl U UX 2.2.1 AnkaHbl. AJTKaHbl: TOMOJIOTHYECKUHN P, '30MEPHSI 1 HOMEHKJIATypa aJIKAHOB. XMMUYECKHE 2
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NMPpUPOAHBIC HCTOYHUKH

CBOICTBA aJKaHOB (METaHa, 9TaHa): FTOPEHHE, 3aMEILEHHE, Pa3lIoKEeHHe, Aeruapuposanue. [Ipumenenue
QJIKAHOB HAa OCHOBE CBOMCTB.

2.2.2 AsikeHBbI. DTUJIEH, €TI0 MOJIyY€HUE (IETUIPUPOBAHUEM 3TAHA, ICMOJIMMEPHU3ALUEH TTOTUITUIIEHA).
I'omosnoruueckuil psj, n3o0MepHsi, HOMEHKJIAaTypa aJKeHOB. XMMHUYECKHE CBOMCTBA 3TUJIEHA: TOPEHHE,
KayecTBEHHBIE peakiuy (o0ecBeYMBaHNE OPOMHOM BO/IBI M PACcTBOpA IEpPMaHTaHaTa KaJus),
rujparanys, noaumepusanus. [lpuMeHenue 3TuneHa Ha OCHOBE CBOMCTB.

2.2.3. Ilnensl n kaydyku. [loHATHE O qUEHAX KaK YIIE€BOJOPOAAX C IBYMS ABOWHBIMU CBSI3SIMHU.
CornpsixkeHHBbIE TUEHBI. XMMUYECKHUE CBOMCTBA OyTaaueHa-1,3 u u3onpeHa: ooeciBeunBaHre OPOMHOM
BOJIbI M OJIMMEpHU3alns B Kayuyku. HaTypasibHble U cuHTeTHUECKHE Kayuyku. Pe3una.

2.2.3 AnkuHbl. AnieTuiieH. XMMHAYECKHE CBOMCTBA alleTHIICHA: TOPEHHE, 00eCIIBEYMBaHNE OPOMHOM
BOJIbI, IPUCOCAMHEHHUE XJIOPOBOAOPOAa U TuApartanus. [[puMeHenne aieruiieHa Ha OCHOBE CBOMCTB.
MexkiiaccoBast U30MEpHsl C aJIKaIUCHAMM.

2.2.4 Apensl. ber3on. Xumudeckue CBOMCTBA OCH301a: TOPCHUE, PEAKIIMH 3aMeIICHUS
(rasorennpoBanue, HUTpoBaHue). [Ipumenenne 6eH301a HA OCHOBE CBOMCTB.

2.2.5 IlpupoaHbie HCTOYHUKH YTIJIeBOAOPOAOB. [IprpoHbIi Ta3: cOCTaB, IPUMCHEHUE B KAYECTBE
TOTUINBA.
Hedtb. CoctaB u nepepabotka Hedtu. [leperonka Hedru. Hedrenpomykrol.

JlabopaTopHblie ONBITHI.
O3HaKOMJIEHHE C KOJUIEKIIMEH 00pa3ioB HEPTH U MPOTYKTOB €€ MepepadoTKH.

IIpakTuyeckoe 3ansaTue Ne 5
[Tonydyenue Merana u dtuneHa. M3ydyeHue ux CBOMCTB.

CamocrosiTesibHas paboTa 00y4arOIMXCs

W3rorosneHune Mojiesielt MOJIEKYI alKaHOB.

[ToaroroBka cooOiieHn HA TEMY:

«XUMHUS YTIEBOJOPOIHOIO ChIpbs U MOs Oytyiasi mpodeccusi»
«Hed1h mpoaykTsl IEpEPabOTKU»

Tema 2.3.
Kucsopoacoagep:xamme
OpraHuvecKue
CoOCaAUHCHUA

Coaep:xanue yueOHOro MaTepuaJia

2.3.1 Cnuprsl. [lonyyenue staHosa OpokeHUEM TIIIOKO3bI M TUApaTanueil stuiena. ['uapokcuabHas
rpymnmna kak ¢pyHkunoHaiabHas. [IoHsATHE 0 MpeebHBIX OJHOATOMHBIX CIIUpPTaxX. XMMHUYECKHE CBOWCTBA
3TaHoJja: B3aMMOJIEHCTBUE C HATPHEM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX 3()UPOB, OKUCIICHHE B
anpreru. I[lpuMeHnenne 3TaHosa Ha OCHOBE CBOMCTB. AJIKOIOJIM3M, €0 MOCIEICTBUS U
IpENyIpexICHHUE.

I'muiepyuH Kak NpecTaBUTENb MHOTOATOMHBIX cUpTOB. KauecTBEHHAas peakliis HA MHOTOAaTOMHBIE
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cnuptsl. [Ipumenenue rimnepuHa.
®enon. Puznyeckue 1 XuMU4eckre cBoMCcTBa ¢peHoa. BzanMHoe BIHMsSHNE aTOMOB B MOJIEKYJIe
(deHoa: B3aMMOACHCTBHE C TUIPOKCHUIOM HATPHS M a30THOW KHCIIOTON

2.3.2 Anbaeruasbl. [lonstue o0 anpaeruaax. AjbJaeruaHas rpymnma Kak QyHKIImoHaIbHAS.
dopManbJIerua U ero CBOMCTBA: OKUCICHUE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJICHHUE B
COOTBETCTBYIOIIMK ciupT. [TonmydeHue anpaeruoB OKUCICHUEM COOTBETCTBYIOIIHUX CITUPTOB.
[Tpumenenne Gopmanbaeruia Ha OCHOBE €ro CBOWMCTB

2.3.3 Kap6onoBbie kucjaoThl. [ToHsATHE 0 KapOOHOBBIX KHCIOTax. KapOokcuiibHas rpyrima Kak
dbyHKIIMOHATBHAS. [ OMOIOTHYECKHIA PSIT MPEACITBHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tonydyenue kapOOHOBBIX KUCIOT OKUCICHUEM albACTUIOB. XUMUYECKIE CBOMCTBA YKCYCHOM KUCIIOTHI:
o0IIre CBOMCTBA C MUHEPAIBHBIMU KUCIIOTAMH M Peakius drepudukanuu. [IpuMeHeHrne yKkCycHOM
KHCIIOTHI Ha OCHOBE CBOMCTB. Briciine >kupHble KUCIOTHI Ha TPUMepe NalbMUTHHOBOW U CTE€APUHOBOM
KHCJIOTHI

2.3.4 Caoxubie 3¢upsbl 1 :kupbl. [Tonydenue cioxHbIx 23QupoB peakuuen srepudukanmuu. CroxxHbie
3¢upHl B IpUpOJIe, NX 3HaAYcHHE. [[puMeHeHNe CII0OKHBIX 3(UPOB HA OCHOBE CBOWCTB.

XKupsl kak cnoxkubie 3¢upsl. Kinaccudukarus sxupoB. X¥UMHUYECKUE CBOWCTBA KUPOB: THIPOIU3 U
TUAPUPOBAHUE KUAKUX KUPOB. [[puMenenne supoB Ha OCHOBE CBOMCTB. Mblia

2.3.5 YraeBoabl. YTIeBOIbI, UX K1accuUKaIys: MOHOCaxapu bl (TIII0K03a, PpyKTO3a), AUCaAXapUIbI
(caxapo3a) u monucaxapubl (Kpaxmal U IEeJUII0JI03a).

['mroko3a — BemiecTBO ¢ IBOMCTBEHHON (DYHKIIMEH — albJAeTHA0CIUPT. XMMHUECKHE CBOICTBA TITFOKO3bI:
OKHCJICHUE B TJIFOKOHOBYIO KUCIIOTY, BOCCTAHOBJICHUE B COPOUT, CIUPTOBOE OpokeHue. [Ipumenenue
TJIFOKO3BI Ha OCHOBE CBOMCTB.

3HaveHHE YIJIEBOJIOB B )KUBOW MPUPO/IE U )KU3HU YenoBeka. [[oHATHE 0 peakIusax MOJIUKOHICHCAIIUH U
TUJPOJIN3a HA IPUMEPE B3AMMONPEBPALLICHUI: TIIFOKO3a —> NIOJIMCaXapu

JlaGopaTopHbIe ONbITHI
JlokazaTenbCcTBa HEMPEEIBHOTO XapaKkTepa KUAKOTO KUpa

IIpakTuyeckoe 3ansaTue Ne 6
M3ydeHne cBOMCTB KUCIOPOACOAEPKAIIMX COCTUHEHHM.

IIpakTuyeckoe 3ansaTue Ne 7
BsaumoneiicTBue riroko3sl u caxapossl ¢ ruapokcunom menu(ll). KauectBennas peakiust Ha Kpaxmall.

CamocrosiTesibHas padoTa 00y4arOIMMXCs
CocraBieHue onopHoro KoHcnekray IloinydeHne u npuMeHeHre KapOOHOBBIX KUCIOT»
ITonroroBka pedeparoB WM Npe3eHTALUI HAa TEMY:
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«TaHo:BeNnYaiiniee 6J1aro WM CTPAITHOE 3710%

«AJKOTOJIM3H U ero NpoduiIakTUKa»

«MHOTr0aTOMHBIE CIIUPTHI U MOSI Oy y1asi Ipo(ecCHOHAIbHAS 1A TEIEHOCTD
«MBuI0OBapeHHE»

«CHHTETHYECKUE MOIOILIUE CPEJCTBA: JOCTOMHCTBA U HEJOCTATKU»
«3Ha4YEHUE YIVIEBOJOB B SU3HU YEIOBEKA»

Tema 2.4.
A3oTcoaepikamue
OpraHuvyecKue
coenquHenus. [loaumepsl

Conep:xaHue yueOHOro MaTepuaJia

2.4.1 Amunbl. [Tonstue 060 amuHax. AnudaTudecKkue aMUHbI, UX Ki1accu(uKamus 1 HOMEHKJIaTypa.
AHWIMH, KaK OpraHndeckoe ocHoBaHue. [lonydeHne anunmHa u3 HUTpoOeH3oua. [IpuMeHeHrne aHmIMHA
Ha OCHOBE CBOWCTB.

2.4.2 AMMHOKHCJIOTBI. AMUHOKHCIIOTHI KaKk aM(pOTepHbIe TU(YHKIIMOHAIEHBIE OPTaHUYECKUE
COeMHEHNUs. XUMHYECKUE CBOWCTBA aMHUHOKHCIIOT: B3aUMOJCHCTBHE CO LIET0YaMH, KUCIIOTAaMH U JIPYT
¢ Ipyrom (peakuus noJuKoHAeHcanun). [lentuanas cBsa3p 1 nonunentuasl. [IpuMeneHrne aMUHOKHACIOT
Ha OCHOBE CBOWCTB.

2.4.3 Beaxku. [lepBuuHnas, BTOpUYHAsA, TPETUYHASI CTPYKTYPbI O€TKOB. XHMMHYECKHE CBOICTBA OEIKOB:
TOpeHHE, JCHATYPALlHs, THIPOJIN3, IIBETHBIC peakiuu. bruonornueckne QyHKIUU OEITKOB

2.4.4 Tloaumepsl. benku u monrcaxapuapl Kak OMOTIOTMMEDBI.

[Tmactmaccel. [TonyyeHne noJMMepoB peakneil NoJIMMEPU3alliy 1 MOJUKOHICHCAIIUH.
TepMomiacTH4HbBIE U TEPMOPEAKTUBHBIE T1acTMacchl. [IpencraBurenu niacTmace.

Bonokna, ux xinaccudpukanus. [Tomyaenue BookoH. OTAeNbHBIC TPEICTABUTEIH XUMHUYECKHX BOJIOKOH

IIpakTnyeckoe 3ansaTne Ne8
HccnenoBanue cBONWCTB OEJIKOB U OJUMEPOB.

CamocrosiTesibHast padoTa 00y4arOIIMXCs

[ToaroroBka npe3eHTanyii Ha TEMY:

«ITomumepsl. [TnacTmacchl B ObITY»

«3HaueHue OEJKOB B KU3HU YEJIOBEKa

CocraBienue Tabnuibl «OCHOBHBIE KJIACCHI OPraHMUECKUX COSTMHEHUI

TemaTnka HHIUBUAYAJBbHBIX IIPOCKTOB

«XUMHUSA " OKOJIOT U,

((I/ICTOpI/Iﬂ Pa3sBUTHUA XUMHHU KaK HAYKHU)),

«3HaucHuE MMOJIMMEPOB B JKU3HU YCIIOBCKA U JIA PA3BUTHSA KCJIC3HOAOPOIKHOI'O TPAHCIIOPTA»,
«HanorexHooruu B XHUMUN,

«PoJb XMMHUH U KOJIOTHH AJIL Pa3BUTHUSA KCIIC3HOAOPOIKHOI'O TPAHCIIOPTA»,
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«3HaueHue nepuoanueckoro 3akona J[.M1. MenneneeBa B pa3BUTHH XUMHUU KaK HAYKN,
«Bxkian yaeHbIX XUMHKOB B 1100e1y B BOBY,

«3naueHue MeTaaiaoB B BOBy,

«buorpadus JI.1. MenaeneeBay,

«XUMUYECKUE BEILIECTBA U 3JJOPOBbE YEIOBEKAY,

«Ena yenoBeka riazamMu XUMHKay,

«HeobXoaMMOCTh XUMUYECKOTO 00pa30BaHuUs U IKOJIOTUIECKOTO CO3HAHUSY.

CamocrosiTesibHasi padoTa 00y4arOIIUXC HAJl HHAMBUAYAJbHBIMYU NPOEKTAMHU U3YUYCHHE JTUTEPATyphl, IOCTAHOBKA TPOOIIEMBI,
000CHOBaHUE €€ aKTyaJIbHOCTH, POPMYIUPOBKA 11€JIM, BEIIBUKEHUE TUIIOTE3bI, COCTABJICHHE IJIaHA JIEHCTBUM 110 TPOBEPKE
TUIOTE3bl,, aHATH3 HHPOpMAINH, co3anue npoaykra. OdopmiieHne TeKCTa MPOEKTa, MPE3ESHTAIIH.

Bcero 128

J1st XapaKTepUCTUKH YPOBHS OCBOCHHS yUeOHOTO MaTepralia UCIIOIb3YIOTCS CIeIyIOIue 0003HAYCHUS:

1. — o3HakoMUTENbHBIH (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE JIEATEIBLHOCTH 110 00pa3Iy, HHCTPYKIIUHU HIIH MTOJI PYKOBOJCTBOM);

3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEILHOE BBIIIOJHEHUE AEATEIILHOCTH, peIlieHHe TPOOIEMHBIX 3aj1ay).
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOU JUCIUILIUHBI

3.1. MarepuajibHO-TEXHHYECKOE O0ecIeYeHue

Peanuzanus paboueii mporpaMMbl y4eOHOU TUCHHUILIUHBI TPEOyeT HaTU4Us
y4eOHOro KabMHEeTa XUMUHU.

O6opynoBanue ydyeOHOro kaOuHeTa: pabodee MECTO IMpenoaaBaTenis,
000pyZI0BaHHOE KOMITBIOTEPOM, CTOJI JIEMOHCTPAIIMOHHBIN, YYCHUYECKUE CTOJBI —
JIByXMECTHBIC, CTYJbs, IKa(, KITaccHas TOCKa - MEJIoBasl.

Texandeckue cpencrBa OOydYeHHS: KOMITBIOTEp, TAKeT MPUKIAIHBIX
mporpamMM: TEKCTOBBIX, TaOJMYHBIX, TpaduueckKux W MPE3CHTAIMOHHBIX,
NOJKIIOUEHHe K ceTH (¢uiamana, TMOAKIIOUeHHe K cetu HTepHer,
MYJIBTUMEIUVHBIA  TPOEKTOP CTallMOHAPHBIN, JKpaH  NPOEKUMOHHBIN
CTallMOHAPHBIN.

VY4ebHo-HarsIHbIe Tocoous: cteHabl: Oxpana Tpyna, UnpopmanmoHHbIit
yTOJI0K, HA0OPHI MUHEPAIOB, KOMIUIEKT 3JICKTPOHHBIX TaOUII, alIbOOMBI.

[Ipu  mpoBemeHMM  MPAKTUYECKUX  3aHATUA € HCIOJb30BaHUEM
KOMITBIOTEPHON TEXHHUKHU 3aHSTHS MPOBOASATCS B KaOMHETe HH(DOPMATHKHU.

3.2. UndopMmanmonHoe obecnevyeHue o0yueHmst

[lepeyenr pekoMeHIyeMOWl y4eOHOW JuTepaTrypbl, HHGOPMAIMOHHBIX
pecypcoB cetu UHTEpHET.

OcHoBHas yueOHas JIuTeparypa:

1. Xumus ns npodeccuil 1 cnenuanbHOCTE TEXHUYECKOTO U €CTECTBEHHO-

HayuHoro npoduisa / Epoxun FO.M. — M.: U3narenbckuil UEHTp «AKaaemMusy»,
2019.

2. Hukonmsckuii, A.b. Xumus: yueOHuk wu mnpaktukym s CIIO/
A. b. Hukoneckuii, A. B. CyBopoB. — 2-¢ usn., nepepad. u gom. — Mocksa :
M3narensctBo  Opabit, 2020.— 507 ¢. ObC  HOpaiir  [caiiT]. —

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

JlomoyTHUTETbHAS yaeOHAas JINTEepaTypa:

1.3yopes H.U. u np., VmxeHepHas XuMHS Ha KEJIE3HOIOPOKHOM
TpaHcnopte: yuel. mocooue. — M.: ®I'BY AT1O «YMI] XKIT», 2018. — 410 c.
Pexxum noctyna: http://umczdt.ru/books/46/225696/ - b YMII XXAT

HNuTepHeT-pecypcesr:

1. ®enepanbHblii  1EHTp HHPOPMALMOHHO-00PA30BATEIbHBIX PECYPCOB.
Pesxxum noctyna: www.fcior.edu.ru

2. Axagemuk. CrnoBapu W  DJHIWKIONeauu. Pexum  goctymna:
www.dic.academic.ru

3. Book Gid. Dmexrponnas  OubnmoTeka. Pexum  moctymna:
www.booksgid.com

4. I'mobanteka. ['moGanmpHas OubnIMOTEKa Hay4YHBIX pecypcoB. Pexum
nocrymna: Www.globalteka.ru
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5. Enunoe okHO noctyna k oOpa3oBaTeiabHbIM pecypcaM . Pexxum noctyma:
www.window.edu.ru

6. JIyumras yueOHas nureparypa. Pexxum moctyma: WWw.St-books.ru

7. Poccuiickuii  oOpa3oBaTenbHBI TOpTal. JlOCTYNMHOCTb, KayecTBO,
s¢dexkTuBHOCTD. Peskum goctyma: Www.school.edu.ru

8. OnexkTpoHHass ~ OuOnmoreyHass  cucrema.  Pexum  JocTyma:
https://www.book.ru/

9. Enunas kosutekiuss 1mu@poBbIX 00pa3oBaTEIbHBIX peCypcoB. Pexum
nocryma: Www.school-collection.edu.ru

10. Omumnmana «llokopu BopoObeBbl TOpBI». Pexkum  gocrtyma:
WWW.pvg.mK.ru

11. O6pa3oBarenbHbId CANT ISl MIKOJBHUKOB «XUMUs». Pexxum mocrtyma:
www.hemi.wallst.ru

12. Onextponnas  Oubnmoreka 1o  XUMHH.  Pexum  jocryna:
Wwww.chem.msu.su

13. Untepuer-uznanue mis yuutene «EcrecTBeHHble Hayku». Pexum
npoctyma: WWWw.enauki.ru

14. Meroanueckass razera «llepBoe ceHTsOpsi». Pexxum  mocryna:
www.1september.ru

15. XKypuan «Xumust B mikojie». Pexxum goctyma: www.hvsh.ru

16. )KypHan « XuMus ¥ )Ku3Hb». Pexxum moctyna: Www.hij.ru

3.3. BbimosHenue TtpedoBannii PI'OC B 4YacTM HCHOJIb30BAHMS
AKTHBHBIX U MHTEPAKTHUBHBIX (DOPM 00y4eHUsI

B nensx peanmmzauuu TpeOOBaHMN K pe3ysibTaTaM OCBOCHHUS y4deOHOMU
JUCUUIUIMHBL ~ paboyass mporpaMma HpeaycCMaTpuBaeT  HCIOJb30BaHHE B
o0pa3oBaTeILHOM TMIPOIIECCe AKTHBHBIX W HWHTEPAKTUBHBIX (OpM MpOBEACHUS
3aHATUM!
Tewma 1.1 OcHOBHBIE TOHATHSI XUMUHU B (POPME XUMHUYECKOTO COUNHEHUS.
Tema 1.3 Ctpoenue BemiectBa B hopMe MUHH-TIPOEKTOB
Tewma: 1.4 PactBopsl B (popMme JIEKIUU C 3allJIaHUPOBAHHBIMU OIIHOKaMHU.
Tema 1.5 Knaccudukanuss HEOpraHHYECKHMX COSIWHCHHH B (QopMe ypoka
COPEBHOBAHMS.
Tema 1.6. OKHCIUTEIBLHO-BOCCTAHOBHUTENBHBIE pEAaKUMH B (QoOpMe 3a04HOU
SKCKypcuu Ha mnpennpusarue. CKOpPOCTh XUMHUECKUX peakiuid. OO0paTUMOCTh
XUMUYECKUX peakiuil B hopMe perieHusi CUTYyallMOHHBIX 3a/1a4
Tema 1.7 Metamnsl. Hemetannsl B popme ypoka copeBHOBaHUS
Tema 2.1 OCHOBHBIE TOHSATHSI OPTraHUYECKONM XUMHUH M TEOPHUS CTPOECHUS
OpraHUYeCcKUX COCIUHEHUH B (hOpME ypOKa-TPEHHUHTA.
Tema 2.2 TlpupomHbie HCTOUYHUKH YTIIEBOJIOPOJOB B (hOpME JIETOBOU UTPHI.
Tema 2.3. Anpaerunsl. KapbonoBwsie kuciotel. Cnoxknbie 3¢upbl. Kupel. B
dbopMe ypoka-cOpeBHOBAHHUS, TPYIIIOBOIl pabOTHI B Mapax, ypoKa-MUHU IPOEKT.
VYrneBonbl B hopMe ypoka KOH(PEPECHITHH.
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3.4. Ucnosb30BaHuE CPeACTB BbIYMCIMTENLHON TEeXHHMKHM B Ipolecce
00y4eHus

PabGouast mporpamma mnpenycMaTpUBAeT UCIHOJIb30BAHUE MEPCOHATBHBIX
KOMITBIOTEPOB OOYYAIOUIUMUCSA B XOJ€ NMPOBEIACHUS CIEAYIONIUX MPAKTUYECKHUX
3aHATUM:
[TpakTuueckoe 3anstue No2 Peakiuu nonHoro ooMeHa. ['mapomus conei.
[Ipaktuueckoe 3anstue Ne3 HccnenoBaHue BIUSIHUSA Pa3IUYHBIX (DAKTOPOB Ha
CKOpPOCTh XUMUYECKUX PEAKIIUAN
[Ipaktrueckoe 3ansatue NoS [lomyuenne merana u sTuiieHa. MizydueHue nux CBOMCTB
[Ipaktnueckoe 3anstue Ne 6 M3ydeHue CBOWCTB KHCIOPOJCOJAEPKAIINX
COEIMHECHUH
[Ipaktnueckoe 3amarue Ne 7 B3auMOAEHCTBHE TIIIOKO3BI M €axapo3bl C
ruapokcuaom menu (11). KadectBeHHas peakius Ha Kpaxmall.
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4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIIUIIJIMHbI

OneHka kadecTBa OCBOEHHUS Y4e€OHOM IUCHUIUIMHBI BKJIIOYACT TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHYIO aTTECTALIUIO.

Texkymuii KOHTPOJb YCHEBAEMOCTH OCBOCHHUS YYE€OHOM JUCIUIUIMHBI
OCYILECTBIISIETCA MPENOAABATENIEM B TNPOLIECCE NPOBEACHUS IMPAKTUYECKHUX
3aHATUN, TECTUPOBAHUS, a TAKXKE BHITIOJHEHHS 00YYarOIIUMUCS UHIUBUTYaTbHBIX
3aJaHUil B COOTBETCTBUU C (DOHIOM OIICHOYHBIX CpEICTB IO yueOHOU

TUCHUIUINHE.

Pe3yabTaTnl ocBOEHUS
y4eOHOH TUCHHILIMHBI

®opMbI M METOAbI KOHTPOJIS U
OIIEHKH Pe3YJbTATOB 00y4eHH sl

JInyHOCTHBIE Pe3yJabTAThI 0CBOEHUSI, OTPaKAIOLIHeE:

- POCCHICKYIO TPKIAHCKYIO HIIEHTHYHOCTD, TATPUOTU3M, YBaKEHUE
K CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTHU nepen PoauHoi,
TOpPAOCTH 3a CBOU Kpail, cBor0 PonuHy, npouioe u HacTos1iee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHe TOCy1apCTBEHHBIX
CHUMBOJIOB (Tep0, ¢rar, THMH);

- TPaXXIAHCKYIO MO3HINI0 KaK aKTHBHOTO M OTBETCTBECHHOTO WIICHA
POCCHIICKOTO 00IIECTBa, OCO3HAOIIETO CBOM KOHCTUTYIIHOHHBIC TIpaBa
1 00S3aHHOCTH, YBA)KAIOIIETO 3aKOH U MPaBOIOPIOK, 00JIaTafoIIero
YyBCTBOM COOCTBEHHOTO JOCTOWHCTBA, OCO3HAHHO MPUHUMAFOIIETO
TpaIUIMOHHbIC HAIIMOHAJIBHBIE 1 00IIeYeIOBEYECCKIe
T'YMaHUCTHUYECKHE U IEMOKPATHUECKHE [IEHHOCTH;

- TOTOBHOCTH K CITy>keHH0 OTedecTBY, €To 3alluTe;

- ¢(hOpMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPaKTUKH,
OCHOBAHHOTO Ha THAJIOTE KYJIbTYP, & TAKXKE PA3TUUHBIX POPM
00IIIECTBEHHOT'O CO3HAHMSI, 0CO3HAHHE CBOETO MECTA B
MOJINKYIBTYPHOM MUDE;

- ¢(hOPMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIIHTAHUS B
COOTBETCTBHUH C O0IIIEYETIOBEYCCKUMH IICHHOCTSIMH U U/IeaTaMU
Tpa)XIaHCKOT'O OOIIECTBa; TOTOBHOCTB M CITOCOOHOCTH K
CaMOCTOSITENIFHON, TBOPYECKOH U OTBETCTBEHHOW JEATEIEHOCTH;

- TONIEPAaHTHOE CO3HAHHE U IMOBEICHIE B TIOJIUKYIBTYPHOM MUpE,
TOTOBHOCTh U CTIOCOOHOCTH BECTH JHMAJIOT C IPYTUMHU JIFOJIbMU,
JIOCTUTaTh B HEM B3aMMOIIOHMMAHHMS, HAXOJAUTh 00IIUE TIeNT U
COTPYIHUYATD JUISl UX TOCTHKEHUS, CIIOCOOHOCTh MMPOTUBOCTOATH
HICOJIOTUH SKCTPEMHU3Ma, HAIlMOHATH3Ma, KceHo(hoOouH,
JUCKPUMUHAIIMY 110 COIMATIbHBIM, PEITUTHO3HBIM, PACOBBIM,
HAIIMOHAJBFHBIM MPU3HAKAM U IPYTHM HETaTHBHBIM COIAATBHBIM
SIBIICHHSIM;

- HaBBIKU COTPYIHHYECCTBA CO CBEPCTHUKAMH, IETHMHU MIIAIICTO
BO3pacTa, B3pOCIBIMHU B 00pa30BaTeIbHON, OOMIECTBEHHO TOJIC3HOM,
y4e0HO-HCCIIeIOBATEIILCKOM, IPOCKTHOM U IPYTHX BHUIAX
JIESITeTbHOCTH;

- HDaBCTBEHHOE CO3HAHUE W MOBEJICHNE HA OCHOBE YCBOSHUS
00111e4eNI0BeUeCKHX IICHHOCTEH;

- TOTOBHOCTH M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE
caM000pa30BaHMIO, HA TIPOTSHKEHNUN BCEH KM3HU,; CO3HATEHHOE
OTHOIIIEHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIIEITHON
npodeccnoHaTsHOM U 00IIIECTBEHHOH JAITeTLHOCTH;

- OCO3HaHHBIH BEIOOD OyayIiei mpodeccuu U BO3MOXKHOCTEH
peanu3anuy COOCTBEHHBIX XKU3HCHHBIX IIAHOB; OTHOIICHUE K
npoQeCCUOHANBHON NEeSITEIPHOCTH KaK BO3SMOXXHOCTH y4acTus B
PCIICHUH JIMYHBIX, OOIECTBEHHBIX, TOCYIapCTBCHHBIX,
0O0IICHAIIMOHABHBIX MIPOOJIEeM;

HaOJII0IeHHE;

OIICHKAa TEeMaTUYEeCKUX
pedepatos,

orieHKa Y PEKTUBHOCTH U
Ka4ecTBa BBITOJHEHHS YUEOHBIX
3ajady;

TECTHPOBAHUE;

OIICHKA BBITTOJIHEHUS
CaMOCTOSITENILHOI padoThI;
OIICHKA MPAKTUYECKUX paboT;
3alIMTa TBOPUECKUX U TMPOCKTHBIX
pabor;

muddepeHIMpOBaHHBIN 3a4eT
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Pe3syabTarsl ocBOCHUSA
Y4eOHOM TUCUUNIMHBI

@DopMbI U METOAbI KOHTPOJISI
OLIEeHKH pPe3yJbTATOB 00y4eHus!

- Cq)OpMPIpOBaHHOCTB OKOJIOTHYCCKOTO MBIIIJICHUA, IOHUMaHHs
BJIMAHUA COLIUAJIBHO-OKOHOMHWYECCKUX MTPOLECCOB HAa COCTOSAHUEC
HpHpOL[HOﬁ M COLMAIbLHOMN CpCabI; HpI/IO6peTeHI/Ie OIIbITAa 3KOJIOTO-
HaHpaBJ’IeHHOﬁ JCATCIIbHOCTH,

MeTanpeaMeTHbIE Pe3yJIbTaThl 0CBOECHHUS, OTPAKAIOLIHE:

- YMEHHE CaMOCTOSTEIbHO OIPEAENATh LEJIU JIESITEEHOCTH 1
COCTAaBJIATH IJIaHBI ICSTEIBHOCTH; CAMOCTOSTEIILHO OCYLIECTBIISTD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEILHOCTh; HCIOIB30BaTh BCE
BO3MOJKHBIE PECYPCHI JJIsl JOCTHIKEHUSI ITOCTABIICHHBIX IIETIeH U
peann3aiyy IIaHOB AEATEIBHOCTH; BEIOMPATh YCIICIIHBIC CTPATETHH B
Pa3IHYHbIX CUTYaNAX;

- YMEHHE NPOAYKTHBHO OOIIATHCS 1 B3aMMOEHCTBOBATh B IPOIIECCE
COBMECTHOM JIEATEIBHOCTH, YIUTHIBATh MO3UINHN IPYTUX YIACTHUKOB
JesTebHOCTH, 3(p(peKTHBHO pa3penraTs KOHMINKTEHI,

- BJIaJICHUE HaBbIKAMH IT03HABATEIIHHOM, YI€OHO-UCCIIE0BATEIbCKON
Y MIPOEKTHOM JIeSITeIbHOCTH, HaBBIKAMH Pa3pelIeH s Ipooiiem;
CIOCOOHOCTH ¥ TOTOBHOCTB K CAMOCTOSITEJIbHOMY MOUCKY METOZOB
peHICHUA MPAaKTUICCKUX 3aa4, IPUMECHCHHUIO pa3JIMYHbIX MCTOJ0B
IO3HAHUS,

- TOTOBHOCTB M CTIOCOOHOCTH K CAaMOCTOSATENHHON HH()OPMALMOHHO-
MIO3HABATEJILHOH NEATEIFHOCTH, BIaJCHNE HAaBBIKAMH TTOJTyYCHUS
HeoOxoxnMoi nHpopMannu n3 cioBapeil pa3HeIX THUIIOB, yMEHHE
OPHEHTHPOBATHCS B PA3IMIHBIX HCTOYHHUKAX HH(pOpManny,
KPUTHUYECKH OLIEHUBATh ¥ HHTEPIPETHPOBATh HH(OPMALIHIO,
MOTy4aeMyI0 U3 pa3INdHbIX HICTOYHNUKOB;

- YMEHHE UCIOJIb30BaTh CPEeCTBa HHYOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TexHonorui (nanee - UKT) B pemenuun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX 1 OPraHU3allMOHHBIX 3a71a4 C
coOoieHreM TpeOOBaHUH 3PTrOHOMUKH, TEXHUKH 0€30I1aCHOCTH,
TUTHEHBI, PecypcocOepeskeH s, MPaBOBBIX U 3THYECKUX HOPM, HOPM
MHPOPMAIIMOHHOK 06€30MaCHOCTH;

- YMEHHE CaMOCTOSITEIbHO OLICHNBATh M IPUHUMATh PEIICHHMS,
OTIPEIETISIONINE CTPATETHIO IOBEACHHS, C YIETOM IPaXKJaHCKUX U
HPABCTBEHHBIX IEHHOCTEI;

- BJIaJICHUE HaBbIKAMHM IT03HABATEIILHOM PeIIEKCHH KaK OCO3HAHMUS
COBEPIIAEMBIX JICHCTBUH M MBICIIUTEIBHBIX IPOLIECCOB, UX
Pe3yJIbTaTOB M OCHOBAHHM, IPAaHHI] CBOETO 3HAHUS U HE3HAHMUS, HOBBIX
TMO3HABATCIbHBIX 3aJ1a4 U CPEACTB UX JOCTUIKCHUSA,

HaOJIIOIEHUE;

OIICHKA TEMAaTUYCCKUX
pedeparos,

orieHka Y PEKTUBHOCTU U
KAaueCTBa BBIITOJIHCHUS YUCOHBIX
3ajay;

TECTHPOBAHUE;

OIICHKA BBITTOJTHEHHS
CaMOCTOSITENIbHOI paboThI;
OIICHKA NIPAKTUYECKUX padoT;
YCTHBIN OIIPOC;
nuddepeHIIMPOBaHHBIN 3a4eT

IIpenmeTHbIe pe3yJabTaThl 0CBOEHUSI, OTPAKAIOIIUE:

- ¢(hOPMHUPOBAHHOCTD MPEACTABICHUI 0 MECTE XUMHH B COBPEMEHHON
HAYYHOI KapTHHE MHpPa; MOHUMAaHHE POJIK XUMHUH B (HOPMUPOBAHUU
Kpyro3opa u (pyHKIMOHAIBHON rPAMOTHOCTH YEJIOBEKA JIJIsI PCIICHHUS
MPAKTUYECKUX 3a71a4;

- BIIAJICHHC OCHOBOIIOJIATAIOIIUMH XUMHUYCCKUMH HOHSATHIMH,
TEOPUSAMH, 32aKOHAMH 1 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHHE
XUMUYECKON TEPMHUHOJIOTHEN U CUMBOJIMKOM;

- BJIaJIEHUE OCHOBHBIMU METOJJaMH Hay4YHOT'O TIO3HAHMUS,
UCIIOJIb3YEMBIMU B XHMHU: HaOJIFOICHIE, OMTUCAHNE, U3MEPCHHE,
JKCIICPUMEHT; yMEHUE 00pabaThIBaTh, OOBSICHATH PE3yIbTAThI
MIPOBEJICHHBIX OIBITOB U JIeJAaTh BHIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH
MIPUMEHSITh METOJIbI IO3HAHUS MIPH PEIICHNU MPaKTHYECKUX 3a/1a4;

- cOPMUPOBAHHOCTh YMEHMS J1aBaTh KOJIMIECTBEHHBIE OLICHKH U
MIPOBOMTD PACUETHI [0 XUMUIECKUM (POpMYJIaM U YPaBHEHHSIM;

- BJIaJIcHUE TMPaBUJIAMH TEXHUKH 0€30MaCHOCTH MPU UCTIOIB30BaHUU
XAMUYECKUX BEIECTB;

- ¢(hOpMUPOBAHHOCTH COOCTBEHHO! MO3UIUH IO OTHOIICHHIO K
XUMHYECKOH HH()OPMAITHH, ITOTY4aeMOH U3 Pa3HbIX HCTOYHUKOB

OIIEHKA TEMAaTUIECKUX
pedeparos,;

OlleHKa 3(PPEKTUBHOCTU U
Ka4yecTBa BBIIOJHEHHS yUeOHBIX
3amad;

TECTUPOBAHUE;

OIICHKA BBITTOTHEHHS
CaMOCTOSITENIbHON PabOTHI;
OIICHKA MPAaKTUYECKUX paboT;
YCTHBIH OIIPOC;

pelieHune 3aaad;

3alIUTa TBOPUECKUX U MPOEKTHBIX
pabor;

g epeHIIMPOBAHHBIN 3aUeT.
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