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PABOYASI IPOI'PAMMA YYEBHOW JUCHUATIIMHBI
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IporpamMmsbl NOATrOTOBKH CITELIAAIUCTOB CPEIHEr O 3BCHA

15.02.06 MoHTaxK, TEXHHYECKAS FKCIIYaTaAUHsl 1 PEMOHT X0JI0AUJILHO-
KOMIPECCOPHBIX H TENJIOHACOCHBIX MALIMH H YCTAHOBOK (110 oTpacisnm)
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061eo0pa3oBaTeIbHbIX AUCLIUIVINH
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[Iporpamma pa3zpaboTaHa Ha OCHOBE

@denepanbHOIO TOCYAAPCTBEHHOTO 00Opa30oBaTENbHOIO CTaHAApTa CpPEIHEro OOIIero
oOpazoBaHus,

denepanbHOTro roCyJapCTBEHHOI'O 00pa3oBaTENBLHOTO cTaHjapra CPEIHETO
npodeccuoHaIbHOTO 00pazoBaHusi 1Mo crneruaibHocTH 15.02.06 MoHTax, TeXHUYECKas
AKCIUTyaTalysi U PEMOHT XOJOAWUIbHO-KOMIPECCOPHBIX U TEIJIOHACOCHBIX MAIlMH U YCTaHOBOK
(mo oTpacmsiM), YTBEpXKIEHHBIM mpuKazoM MuHucTepcTBa mpocBemieHus Poccuiickoi
®enepaunn ot 23 uronsa 2022 r. N 491,

OCHOBHOM npodeccuoHaabHON 00pa3oBaTebHON MPOrpaMMBI 10 crieruanbHocTH 15.02.06
MoHTaX, TeXHUYECKas KCILTyaTalUsl U PEMOHT XOJIOJUIbHO-KOMITPECCOPHBIX U TETIOHACOCHBIX
MaIllMH U YCTAHOBOK (IO OTpacysiMm),

MpUMEpHOI pabouelt mporpaMMmbl 00IIEO0PA30BATEIHHON AUCIUIUIMHBI «XUMUSD» IS
npodeccHoHaIbHBIX 00pa30BaTEIbHBIX OpTraHHW3alluii, YTBEPXKIACHHON Ha 3acegaHuu CoBeTa 1o
OIICHKE COJICP)KaHMS W KadecTBa MPUMEPHBIX pabouuMx MporpaMM oO0Ieo0pa3oBaTeIbHOTO U
COIMATbHO-TYMAaHUTAPHOTO IUKJIOB cpenHero npodeccuonanbHoro oopaszosanus GI'bOY AI10
HPITIO. Iporokon Ne 14 ot «30» HOs6pst 2022 T.

paboueld mporpaMMbl BOCHHUTaHUS MO crenuaibHOocTH 15.02.06 MoHTax, TeXHHYECKas
AKCIUTyaTalrs ¥ PEMOHT XOJIOAMIBHO-KOMIIPECCOPHBIX M TEMJIOHACOCHBIX MAIIMH M YCTAaHOBOK
(o otpacisim), 2023 T.

Opranmsanus - paspadotuuk: ['AIIOY «Ka3zaHCKUI MOMUTEXHUYESCKUN KOJUICIK.
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1. MACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOM JUCHUIIIINHBI
Xumus

1.1 06sacTh npuMeHeHus: padouyeil NPOrpaMMbI:

[Iporpamma y4eOHOM IUCUUIUIMHBI SIBJISETCS YacThIO OCHOBHOW NpO(dhecCHOHAIbHON
oOpaszoBatenbHOl TporpamMmbl B cooTBercTBuu ¢ @I'OC CIIO mo cmemmansuocTt: 15.02.06
MoHTaX, TeXHHYECKas IKCIUTyaTalus U PEMOHT XOJIOMIEHO-KOMITPECCOPHBIX U TETTOHACOCHBIX
MAaIllMH ¥ YCTaHOBOK (TI0 OTPACisIM), BXOAAIIEH B COCTaB YKPYITHEHHON TPYIIIBI CTICIUATBHOCTH
15.00.00 MammHocTpoernue. I[Ipodunp momydaeMoro mnpodecCHOHATBLHOTO O00pa30BaHUS —

TEXHOJIOTUYECKUN.

Pabouas nmporpamMmma yueOHOM JUCIUTIIIUHBI MOXKET OBITh UCIIOJIb30BaHa B YCIOBHUAX
JTUCTAHIIUOHHOTO OOy4YeHHs] U C TMPUMEHEHHEM DJJEKTPOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH.

1.2 MecTro y4eOHOIi JAUCHUILUIMHBI B CTPYKTYpe OCHOBHOW mpo(ecCHOHATbHOM
o0pa3oBaTe/ibHOIl mMporpamMmbl: paboyas mporpamma o0mIeoOpa3oBaTeNbHOM  yUeOHOU
JTUCIHUTITUHB «XUMHS» SIBISETCS YacThbl0 OCHOBHOM mMpod)ecCHOHaNbHONW 00pa3oBaTeIbHOM
nporpammbl [IIICC3 g cpennero npodeccuoHanbHOrO o0pa3oBaHUSt U BXOAMT B COCTaB
o0mux o0meo0pa3oBaTeIbHBIX YUYEOHBIX JUCHMIUIMH, (HOPMUPYEMBIX M3 005S3aTeNIbHBIX
npeameTHeix obnacteii ®I'OC cpegnero oOmiero oOpasoBanus, s crueruaibHocTed CIIO
COOTBETCTBYIOIIET0 Mpodusis npohecCuoHaTLHOTO 00pa30BaHusI.

1.3. leau u 3a1a4u TUCHUIIMHBI — TPeOOBAHUSA K Pe3yJIbTaTaM OCBOEHHUS] JTMCHUILIHHBI:
Conepxanne nporpammbl «OY /.11 Xumus» HanpaBieHO Ha JOCTHKEHHE CJICTYIONTNX IEIeH:

-OCBOCHHE 3HAHUI O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTUHE MHpa M METOAaX
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HanOoJiee BAXKHBIMU HJICSIMU U TOCTHKCHHUSIMU XUMUH,
OKa3aBIIMMH OTIPEICIISIONICE BIMSHIE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

-OBJIaJICHUE YMCHUSMHU TPUMCHSTH MOJTYyYCHHBIC 3HAHUS JJISI OOBSICHCHHS SBJICHHIA
OKpYXKalollero  MUpa,  BOCHPUATHS  HMH(POpPMAllMU  €CTeCTBEHHO-HAyYyHOTO U
NpopECCHOHAIEHO 3HAYUMOTO COJCPXKAHMS, Pa3BUTHUE HHTCIUICKTYalIbHBIX, TBOPYECKUX
CHOCOOHOCTEH M KPHUTHYECKOTO MBIIUICHHS B  XOJE MPOBEACHUS  MPOCTEHIIMX
WCCIICJIOBAaHUH, aHalW3a SBJICHUH, BOCIPHITHS W HMHTEPIPETAIMUA €CTECTBEHHO-HAYYHOU
nHpopManuu;

-BOCIIUTaHHE YOSKICHHOCTH B BO3MOYKHOCTH IIO3HAHHSI 3aKOHHOW MPHPOIBI |
UCTIOJb30BaHMS JIOCTHKCHHA €CTECTBEHHBIX HAyK JUIS Pa3BUTHS [MBHIU3AIMH |
TIOBBINICHUS KAUeCTBA KU3HU;

-IIPUMEHEHNE €CTECTBEHHO-HAYYHbBIX 3HAHUI B MPO(ecCHOHANBHON AESITENbHOCTH U
MTOBCEHEBHOM KHU3HU ISl oOecrieueHns 0e30MacHOCTH JKU3HEIEATEeIbHOCTH; TPAaMOTHOTO
MCIIOJIb30BAHMS COBPEMEHHBIX TEXHOJIOTHI; OXPaHbI 37J0POBBSI, OKPYKAIOIIECH CPEIbI.

OcBoeHue cojiep:kanus y4eOHON AUCIUILTUHBI « XUMHs 00eCTIeUnBaeT IOCTHKEHUE
CTYJICHTaMU CIICTYIOIIHUX PE3yIbTaTOB:

*THYHOCTHBIX:

— YCTOWYMBBIM MHTEPEC K UCTOPUU M JIOCTIDKEHUSIM B O0JIACTH €CTECTBEHHBIX HAyK,
9yBCTBO FOPJIOCTHU 32 POCCHUICKIE €CTECTBCHHbBIC HAYKH,



— TOTOBHOCTh K TIPOJIOJDKCHHIO OOpa30BaHMS, TIOBBIIICHUIO KBalu(UKaUU B
n30paHHON MpPOo(EeCCHOHATBHONW JAESTENPHOCTH C HWCIOJb30BAHUEM 3HAaHUW B 00JacTH
€CTECTBEHHBIX HaYK;

— OOBEKTHMBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIMM B OOJIACTH €CTECTBEHHBIX
HayK JJi1 4eJioBeKa U OOIlecTBa, YMEHHUE MCIOJIb30BAaTh TEXHOJOTHUYECKUE JTOCTUKEHUS B
007acT XUMUU, OUOJTIOTHH JIJISl TIOBBIIIIEHUSI COOCTBEHHOTO MHTEIIEKTYaIbHOTO PAa3BUTHUS B
BBIOpAHHOM MPOPECCUOHATIBHON IEATETbHOCTH;

— yMEHHUE MPOaHAIU3UPOBATh TEXHOTEHHBIE TTOCIIEICTBUS JJI OKPY>KAIOIIEH CPEelibl,
OBITOBOM W MTPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA;

— TOTOBHOCTb CaMOCTOSITEJIbHO JOOBIBATh HOBBIC JJIA CE0S €CTECTBEHHO-HAYyYHBIC
3HAHUS C UCIIOIB30BAHUEM JJISI 3TOTO JOCTYIMHBIX UICTOUHUKOB WH(OpMaIuu;

— yMEHHE VIOpaBsTh CBOEW I[IO3HABATENHHOM JIEATENBHOCTHIO, TMPOBOJIUTH
CaMOOIICHKY YPOBHsI COOCTBEHHOTO WHTEJUICKTYyaJIbHOTO Pa3BUTHSI;

— YMEHHE BBICTpPAaWBAaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHUS B KOMaHJE IO
pelieHnto 00X 3a7a4 B 0071aCTH €CTECTBO3ZHAHUS;

* MeTanpeIMeTHbIX:

— OBJAJICHUE YMEHUSMHU W HaBBIKAMHU pa3JIMYHBIX BHUJOB IO3HABaTEIbHON
JESATETLHOCTH ISl U3YYCHHS Pa3HbIX CTOPOH OKPYKAIOIIEr0 €CTECTBEHHOT'O MUPA;

— TIPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUA (HAOMIOJEHUS, HAYYHOTO
IKCTIEPUMEHTA) ISl U3YUYCHUSI Pa3TUYHBIX CTOPOH €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, C
KOTOPBIMHU BO3HHKAET HEOOXOAMMOCTh CTAJIKUBATHCS B PO ecCHOHAILHOM cdepe;

— yMEHHE OIPEAEIATh eI U 3a/1a4i IeITeIbHOCTH, BHIOUPATh CPEICTBA ISl KX
JNOCTH>KEHUS Ha MTPAKTHUKE;

— YMEHHME HCIIOJb30BaTh pA3JIMYHbIE WCTOYHUKU MJIA TOJIyYEHHUS €CTECTBEHHO-
HayYHOW MH(pOpPMAIMU U OLIEHUBATh €€ JOCTOBEPHOCTHb AJIsi JOCTHXKEHUS MOCTABJIEHHBIX
1ieJIeH U 3a71a4;

*[IpeIMEeTHBIX:

— chOpMHUPOBAHHOCTh MPEJCTABICHUI O IIEIOCTHOW COBPEMEHHOU eCTeCTBEHHO-
HAy4YHOU KapTUHE MUpPA, IPUPOJE KAK €IUHOM IIEJIOCTHOM CUCTEME, B3aUMOCBSI3H YEJIOBEKa,
MIPUPOJIBI U OOIIECTBA;

— BJIaJICHUE 3HAHUAMH O HanOoJiee BaXKHBIX OTKPBITUSX M JOCTHKCHHSIX B 00IacTU
€CTECTBO3HAHUS, IMOBJMABIIMX Ha 3BOJIIOLUIO MPEACTaBICHUNW O MPHUPOJE, HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

— chOpMUPOBAHHOCTh YMEHUS TPHUMEHITh €CTECTBEHHO-HAy4YHbIE 3HAHUSA IS
OOBSICHEHUSI OKPY>KAIOIIUX SIBJICHUI, COXpaHEHUs 3/0pPOBbs, oOecrieueHrus 0e30MacHOCTH
KU3BHENIEATEeIIbHOCTH, OepeXHOTO  OTHONICHHS K  TMPUPOJE,  PAHUOHAIBHOIO
MIPUPOIOIIONIL30BAHMS, a TAK)KE BBITTOJIIHEHHUS POJIM TPAMOTHOTO TOTPEOUTEIIS;

— c(hOpMUPOBAHHOCTh TPEJICTABICHUN O HAYYHOM METOJIe TMO3HAHUS MPUPOJIBI U
CpeACTBaX U3Y4YEHUsI MEramMupa, MakpoMupa W MHUKPOMHpA; BIIaJIeHUE MpUeMaMu
€CTECTBEHHO-HAYYHBIX HAOJIOJICHUI, OIBITOB, WCCIEIOBAHWI M OIIEHKH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB;

— BJAJCHUE TMOHATHUMHBIM amnmapaToM €CTECTBEHHBIX HayK, IO3BOJISIIOIIUM
MO3HAaBaTh MHp, YyYacTBOBaTb B JUCKYCCHUAX II0 €CTECTBEHHO-HAyYHBIM BOIPOCAM,



MCII0JIb30BaTh Pa3IMYHbIE UCTOUHUKH MH(OpPMAIMK I NOATOTOBKH COOCTBEHHBIX paloT,
KPUTUYECKH OTHOCUTHCS K coobiienusiM CMU, conepxkaiium HayuyHy10 HHQOpPMAIINIO;

— Cc(pOpPMUPOBAHHOCTh YMEHUN IIOHUMAaTh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO
3HaHMA JUISI KaXJIOTO YEJOBEKa HE3aBHCHMO OT €ro NpoQecCHOHaIbHOW NesATENbHOCTH,
paznuyath (akTbl M OLEHKH, CPAaBHUBATh OLIEHOYHBIE BBIBOJBI, BUAECTh HX CBS3b C
KPUTEPUSAMHU OLICHOK U CBA3b KPUTEPUEB C ONIPEACICHHON CHCTEMOU LIECHHOCTEM.

BoinyckHUK, OCBOMBLIMI yueOHYIO0 MAMCHMIUIMHY XHUMUSA, JOJDKEH o01aaath
001IIMMM KOMIIeTEeHIUAMM, BKIIOYAIOUTUMU B c€0sl ClIOCOOHOCT!

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPE/ICTBA MOMCKA, aHAJIM3a U UHTEpIpETalui HH(OpMaLuu
1 MH(OPMALIMOHHBIE TEXHOJOTUU JJIs BHIIIOJIHEHUS 3a/1a4 Ipo(eCcCUOHAIbHON AESITEIbHOCTH;
OK 03. [lnanupoBaTh W peaqu30BbIBATH COOCTBEHHOE MPO(PECCHOHATBLHOE U JMYHOCTHOE
pa3BUTHE, TPEINPUHUMATENBCKYIO JESITENbHOCTh B MpodecCHOHAbHON cdepe, HCIoNIb30BaTh
3HaHUA 10 (PMHAHCOBOM IPAaMOTHOCTH B Pa3JIMYHbBIX )KU3HEHHBIX CUTYaIUIX;

OK 04. D¢ dexkTuBHO B3aMMOJIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 05. OcyuiecTBisiTh yCTHYIO MU NUCBMEHHYK0 KOMMYHMKAIIMIO HA TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepanun ¢ y4eToM 0COOEHHOCTEN COIMAIBLHOTO U KyJIbTYPHOTO KOHTEKCTA;

OK 06. IIposaBisaTe rpaxAaHCKO-IATPUOTHYECKYIO IO3UIMIO, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAJUIMOHHBIX OOIEYETIOBEUECKUX IIEHHOCTEH, B TOM YHCJE C yU4ETOM
rapMOHU3allMN MEXXHALIMOHAIBHBIX U MEXPETUTHO3HBIX OTHOUIEHUH, MPUMEHSTh CTaHIAPThI
AHTUKOPPYNIIMOHHOTO TIOBE/ICHUS;

OK 07. CogeiicTBOBaTh COXPAHEHUIO OKPYXAIOIIEH Cpelbl, pecypcocOEepeKeHUI0, MPUMEHSTh
3HaHUS 00 W3MEHEHMM KIUMaTa, MPUHLUIBI OepexxIMBOro IpPOU3BOACTBA, 3(PPEKTUBHO
JIEMCTBOBATh B YPE3BBIYAHBIX CUTYaLUSAX;

OK 08. Hcnonb3oBaTh cpeacTBa (pU3MUYECKOW KyJbTYpbl A COXpPAaHEHHS M YKpEIUICHUsS
3JI0pOBbsI B IIpolecce NpodheccuoHaIbHON AesITeIbHOCTH U MOAJIEpKaHUsI HEOOXOAMMOTO YPOBHS
(¢u3n4ecKoi MOArOTOBICHHOCTH;

Breimmyckauk, ocBouBmmi mporpammy OVY.11  Xumwusa, gomkeH o0gamaTh
JIMYHOCTHBIMM pe3yJbTaTaMH B COOTBETCTBUU C pabouell mporpaMMoil BOCHHUTAHHUS IO
crienaibHocTH 15.02.06 MoOHTax, TeXHHMUYECKas SKCIUTyaTallsi U PEMOHT XOJIOJUIIbHO-
KOMIIPECCOPHBIX U TEINIOHACOCHBIX MAIIMH U YCTAaHOBOK (IO OTPaciisiM):

JIP 3 Oco3Haronuii 3HAYUMOCTb CUCTEMHOIO TIO3HAHMS MHUPA, KPUTHYECKOIO
OCMBICJIEHHSI HAKOIIJIEHHOTO OIIBITA.

JIP 10 CmocoOHblii B 1MpoBON cpele HCIOJIb30BaTh pa3luyHble HU(POBBIC
CpPEJICTBA, O3BOJISIOIINE BO B3aUMOJEHCTBUY C IPYTUMHU JIFOJABMHU

JOCTUraTh MOCTABJICHHBIX LIEJIeH; cTpeMsIuiics K (OpMUPOBAHHUIO B CETEBOU Cpefe
JMYHOCTHO U MPO(HECCHOHATBHOI0 KOHCTPYKTUBHOTO «IIU(PPOBOTO CIEAA».

JIP 12 CnocoOHbIi HWCKAaTh HYXXHbIE WCTOYHMKH WHGOpPMAIIMM © JIaHHEIE,
TeHEepUpPOBaTh HOBBIC HJIEW JUISL pelleHus 3a1ad Hu(ppoBOil SKOHOMHUKHU, NEepeCcTpauBaTh
CJIO>KMBIIHECS] CIOCOOBI PEIICHHs 3a]a4, BbIBUTaTh aJlbTEPHATUBHBIC BapUaHTHI ICHCTBUI
C LIEJbI0 BBIPAOOTKM HOBBIX ONTHUMAJIbHBIX AJITOPUTMOB; MO3ULMOHUPYIOINNA ce0sl B CETH
KaK pe3yJbTaTUBHBIN U PUBJIEKATENbHBIA YUaCTHUK TPYIOBBIX OTHOLIEHUI



JUig Jiydiiero yCBOEHHs YYEOHOro MarTepuala €ro HU3J0KEHHE HEeoO0XO0AUMO
MIPOBOJUTH C NPUMEHEHHEM TEXHMUYECKHX CPEICTB OOyuyeHUs, BUAEO-, ayJUOMATEPUAIIOB,
COBPEMEHHBIX IPOIPaMM KOMIBIOTEPHOTO IPOECKTUPOBAHUS.

Kypc oOecneden METOIMYECKUMHU MOCOOMSIMH M YKa3aHUSMU K BBIIOJHEHUIO
MIPaKTUYECKUX pabOT, B TOM YHCIIE B YCIOBHSIX  IPUMEHEHHS 3JIEKTPOHHOTO OOy4YeHUs U
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOT .

1.4. Konmn4ecTBO 4acOB HA OCBOEHHE NMPOrPaMMBbI Y4eOHOI TUCHUTIHHBI:
yaeOHo# Harpy3ku oOydaromerocs: 80 4acoB, B TOM YHUCIIE:
BO B3aUMO/IeiicTBUH ¢ mpernoaBarteneM — 80 yacos

2. CTPYKTYPA U COIAEPKAHUE YUYEBHOM JUCHUITJIMHBI «Xumus»
2.1. O0béM yueOHOM TUCUMILIMHBI M BUAbI YU4eOHO#l padoThI

Buj y4yeoHoii padoTbl KosmuectBo
JacoB

VYyeOHast Harpy3ka (Bcero) 80

BO B3aMMOJICHCTBHH C MpernojaBaTeieM 80

B TOM YHCJIE:

MIPAKTUYECKHUE 3aHATHS 16
TEOPETHUUYECCKUE 3aHATHUS 62
Koncynpranum 2
dopma KoHTpOIIS - auddepeHITMPOBAHHBIN 3a4eT




2.2. TemaTu4eckuii IJIaH U coAepkaHue y4eOHOH Jucuuniaunsl " Xumus'

HaumenoBanue

pa3aejioB 1 TEM

Conepxanue y4eOHOro MaTepHaJia, JJadopaTopHble U NPAKTHYECKUE 3aHATHS,

CaMOCTOATEJbHAs padoTa 00y4yaoUuXcs, KypcoBasi padora (IpoeKT)

O0BéM yacoB

YpoBeHnb
YCBOEHHUSA

2

Paznen 1. O0mas u HeopraHm4eckass XuMus

46

Tema 1.1.

OCHOBHBIE ITIOHATHUA U
3aKOHBI XUMHUH.

Conepxanue yueOHOro MaTepuaia

1

BBeaenune. HayuHbie METOIBI MO3HAHUA BEIIECTB U XUMUYECKUX SIBJICHUN. POsb
AKCIEPUMEHTA U TEOPUU B XUMUU. MOIeTMpOBaHNE XUMUYECKHUX MPOLIECCOB.
3nauenue xumuu npu ocsoenuu npodeccuii CIIO u cneunansHocteit CI10
TEXHUYECKOTO0 MPodus MpodhecCHoHaTLHOTO 00pa30BaHusI.

OcHoBHbIE MOHATUA XuMuUM. BemectBo. ATom. Monekyna. XumMudeckui
aneMeHT. Asutotponus. [TpocTeie u cinoxxHbie BelecTBa. KauecTBeHHbIN U
KOJIMYECTBEHHBIN COCTaB BEIIECTB. XUMUYECKHE 3HAKH U (DOPMYJIBI.
OTHOCHUTEIBHBIC aTOMHAsI U MOJIEKYJIsIpHasi Macchl. KonnuecTBo BellecTna.

OcHoBHbIE 3aKOHbI XUMHH. CTeXI/IOMeTpI/IH. 3akoH COXpaHCHUA MACChI BCIICCTB.

3aKOH MOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYJISIPHON CTPYKTYpbI. 3aKOH
ABOrazipo u CiaeiCTBUs U3 HETO.

IMpakTuyeckoe 3ansaTue Nel Pemenue 3a1a4 Ha onpeieiieHUe MaCCOBOM 10U
XUMHUYECKUX DJIEMEHTOB B CJIOKHOM BEIIECTBE.

Tema 1.2.

Coneprkanre yueOHOTO MaTepuraia




[Tepuonnueckuii 3aK0H
u [lepuonnueckas
cucTeEMa XUMHYECKHUX

anemeHToB [[. U.
Meuneneena u
CTPOCHHE aToMa.

Iepuoanueckuii 3axkon JI. U. MenneneeBa. Otkpeitue J[. 1. MeHnneneeBbiM
[lepnoauueckoro 3akoHa. Ileprnoanueckunii 3akoH B popmynuposke /1. 1.
Mengeneesa. [lepuonunyeckas Tabauna XMMHYECKHX JIIEMEHTOB — rpauuecKkoe
0TOOpakeHNE NEePUOANYECKOro 3akoHa. CTpyKTypa NepHUOIUYeCKON TaOINLIbL:
nepuobl (Masbie U OOJbIINE), TPYIIHI (TJIaBHAS U TOOOYHAs).

Crpoenue atoma u Ilepuognuyecknii 3axkon /. U. MenaesneeBa. ATom —
cloXkHas yactuua. Aapo (IpoTOHBI U HEUTPOHBI) U 3JIEKTPOHHAS 000JI0YKA.
N3otomnbl. CTpoeHuE AIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX
nepuoAoB. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
00JIBIIMX NEPUOJOB (MEPEXOAHBIX 37eMeHTOB). [ToHsTHE 00 OpOUTANIAX. S-, p- U
d-opOuTanu. DIeKTPOHHBbIC KOHOUTYPAIIUH ATOMOB XUMHYCCKHUX JIEMEHTOB.
CoBpemennas ¢popmynupoBka [lepuonuyeckoro 3akoHa. 3HaueHue
[Tepnoauueckoro 3akoHa U [leproanueckoi CUCTEMBI XUMUYECKUX 31eMEHTOB /1.
N. Menpeneesa /i pa3BUTHs HAYKU U TOHUMAHUS XUMUYECKON KapTHUHBI MUPA.

IIpakTnueckoe 3ansitue Ne2 Hanucanue 371€eKTPOHHBIX U 3JIEKTPOHHO-
rpaduueckux GopMys1 aTOMOB XUMUYECKUX DIIEMEHTOB.

Tema 1.3.

CTpOGHI/Ie BCIICCTBA.

Copepxanue ydeOHOro maTepuania

1-2

Honnasi xXumMu4eckasi CBsi3b. KaTI/IOHH, 50,4 06pa30BaHI/Ie N3 aTOMOB B pPC3YyJIbTATC
Imponccca OKHUCICHHUA. AHI/IOHBI, ux O6paSOBaHI/Ie N3 aTOMOB B pPC3yJIbTATC
Impouccca BOCCTAHOBJICHUA. HMoHHas cBsI3b KaK CBS3b MCIKAY KaTUOHAaMU U
AdHHMOHAMH 34 CUCT JJICKTPOCTATUYICCKOI'O IIPUTIKCHHUA. KJIaCCI/I(bI/IKaI_II/ISI HOHOB!:
I10 COCTaBy, 3HAKY 3apsAla, HAJIUIHUIO FHHpaTHOﬁ 00oouku. MonHble
KPUCTAIUIMYCCKHUC PCUICTKU. CsoiicTBa BCIICCTB C HOHHBIM THUIIOM
KpPICTElJ'IJ'IH‘-ICCKOfI PCUICTKU.

3-4

KoBajienTHasi XuMHn4yeckasi cBsi3b. MexaHu3m oOpa30BaHUsI KOBAJIGHTHOM CBS3H
(0OMEHHBIN ¥ TOHOPHO-AKIIETITOPHBIN ). DIEKTPOOTPHUIIATEIbHOCTL. KoBalleHTHBIE
MOJISIPHAsL M HEMNOJSIpHAs CBs3U. KpaTHOCTh KOBaJIEHTHOM CBSA3U. MOJEKYJIISIpHbBIE
U aTOMHBIE KpHUCTaIMyeckue penieTkd. CBOICTBA BEUIECTB C MOJIEKYJISIPHBIMU U
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ATOMHBIMHU KPUCTAJUNIMYCCKUMU PCHICTKAMM.

MeTtaninyeckasi CcBsI3b. MeTaindeckas KpucCtajuimueCckad pemcTka U
MeTaJlJIndecKass XuMHdecKas CBI3b. OU3NUECKHE CBOMCTBA METAJIJIOB.

ArperaTHble COCTOSIHHS BellleCTB U BOJAOPOHAs CBA3b. TBepaoe, KUAKOE U
razoo0pa3Hoe cocTosiHus BemecTs. [lepexo BemecTBa U3 OJJHOTO arperaTHOTro
COCTOSIHUS B ipyroe. BogopoaHas CBs3b.

Yucrole BemecTsa u cMecH. [loustre o cMecu BeliecTB. | OMOTeHHBIE U
rereporeHHbie cmecu. CocTaB cMeceii: 00beMHass U MaccoBasi JOJW KOMIIOHEHTOB
CMECH, MaccoBas JI0JIsl IPUMECEH.

JucnepcHbie cuctembl. [lonsaTtue o qucnepcHoit cucreme. lucnepcnas dasa u
nucrniepcuonHas cpefa. Knaccuduxkanus nucnepcHaix cucteM. [lonstue o
KOJUIOUTHBIX CUCTEMaX.

IIpakTuyeckas padora Ne3 O3HaKOMIJICHUE CO CBOMCTBAMHU JIUCTIEPCHBIX
CUCTEM.

Tema 1.4.

Bopa. PactBopsl.
DIIEKTPOIUTHYECKAs
JIUCCOIIAAIINA.

Conep

KaHHC yqe6H0r0 Marcpuajia

1-2

Bona. PacrBopsl. PacrBopenme. Boma kak pactBoputenb. PacTBopuMOCTh
BellecTB.  HachbllleHHble,  HEHACHIIIEHHbIE,  IEPECHIIICHHbBIE  PACTBOPHI.
3aBUCUMOCTh PAcTBOPUMOCTH Ta30B, XUAKOCTEH M TBEPIAbIX BEIIECTB OT
pa3nuuHbIX (pakTopoB. MaccoBast 10Ji1 paCTBOPEHHOTO BEIIECTBA.

3-4

3JIeKTp0J'II/ITI/l‘IeCKaﬂ Aucconnanms. SHCKTPOHI/ITBI N HECIJICKTPOUTEI.
3J'IeKTp0J'II/ITI/I"IeCKaH aucconmanus. MexaHu3Mbl SHGKTpOHHTHqCCKOﬁ
Aucconranu i BEIICCTB C pa3IMYHbIMA TUIIAMHA XUMHYECKOU CBSI3H.
FI/I,Z[paTI/IPOBaHHBIe N HCTUAPATHPOBAHHBIC NOHBI. Crenenn 3J'IeKTpOJ'II/ITI/I‘-ICCKOI\/'I
JUCCOL AN, CunbHbIE U clTa0bIe QJICKTPOJIUTHI. OCHOBHBIE TTOJIOKCHHS TCOpHUHN
BHCKTPOHHTquCKOfI JUCCOLaIlu. KI/ICJIOTBI, OCHOBAHHUA M COJIM KaK
QJICKTPOJINTHI.
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5-6

IIpakTHyeckoe 3ausitue Ne 4 [IpurorosieHue pacTBOPOB 3aJaHHOMN
KOHILICHTPALIVH.

Tema 1.5.

Knaccudukarus

HEOPTraHUYECKUX

COCIMHEHUN U UX
CBOMCTBA.

Conep

aHue y4eOHOro Marepualia

1-2

Kucaorsl n ux cBoiictBa. Kuciorsl kak 3J€KTPOJIUTHI, UX KJIACCUPUKALMS 10
pa3IMYHBIM TpU3HAKAM. XHMHUYECKHUE CBOMCTBA KHCIOT B CBETE€ TEOPHUHU
INEKTPOJINTHYECKON JTUCCOLMAIMU. Ocobennoctu B3aUMO/JICUCTBHUS
KOHLICHTPUPOBAHHOM CEPHOM M Aa30THOM KHUCIOT ¢ MeTajulaMH. OCHOBHBIE
CroCcOObI OJYYSHUS KUCTIOT.

34

OcHoBanus n ux cBoiictBa. OCHOBaHUS KakK 3JEKTPOJIUTHI, UX KilaccuuKanus
[0 Pa3IuYHbIM IPU3HAKAM. XMMUYECKHE CBOWCTBA OCHOBAHUW B CBETE TEOPUH
AIIEKTPOJUTUYECKOW Juccoluanuu. Pa3oxkeHue HepacTBOPUMBIX B  BOJE
0oCHOBaHMN. OCHOBHBIE CTIOCOOBI MOTYYEHHUs] OCHOBAHUM.

5-6

Comu m ux cpoiicrBa. Conu kak 31eKkTpoiuTel. Conu cpeiaHue, KHUCIbIE U
OCHOBHBIE. XUMHUYECKUE CBOMCTBA COJIEHl B CBETE TEOPUM IJIEKTPOJIUTHUECKOMN
muccouanuu. CnocoObl nmostydeHus: cosieil. 'maponus cosneil.

7-8

Oxcuabl m ux cpoiictBa. CoseoOpa3yroniue U Heconaeo0pasyrone OKCHIBI.
OcHoBHbIE, aMpOTEPHBIC U KUCIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapaKTepa OKCHIa
OT CTEMEeHW OKHCICHMsI O00pasyloIero ero Meraia. XHMHYECKHE CBOWMCTBA
okcuoB. [lomydeHue okCuIoB.

Tema 1.6.

XUMHUYECKHUE PCaKIunu.

Copepxanue ydeOHOro MaTepuana

Kaaccudukanus XumuyecKkux peaknuii. Peakuun coeuHenus, pa3inoxKeHus,
3amenienus, oomena. Karanutuueckue peakuuu. OOpatvMmble U HeoOpaTUMbIC
peakuuu. ['OMOTEHHbIE U TETEPOTEHHBIE PEAKIUU. ODK30TEPMHUYECKHE U
SHAOTEpPMHUUYECKHEe peakiuu. TemmoBol 3h(EKT XUMUYECKUX  peakIuil.
TepmoxrMHUYecKue ypaBHEHHSL.

OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAKIuN. CTeneHb OKHCIICHUS.
OxwucauTeNIhb 1 BOCCTAHOBIICHHE. BOCCTAaHOBHUTEIL M OKHUCIICHHE. MCTOI[
QJICKTPOHHOI'O OanaHca JJIs1 COCTaBJICHUA ypaBHeHI/Iﬁ OKHCJIIMTCIIbHO-
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BOCCTAaHOBHTCIIbHBIX peaKHI/Iﬁ.

CkopocTh XMMHUYeCKHX peakuuii. [TonsTHe 0 CKOPOCTH XMMHUYECKUX PEAKIUH.
3aBUCUMOCTb CKOPOCTH XUMHUYECKUX PEAKUU OT pa3INyHbIX (PAKTOPOB: MPUPOIBI
pearupyoImmx BeIeCTB, UX KOHIEHTPALUH, TEMIIEPATYPbl, IOBEPXHOCTH
CONPUKOCHOBEHUS U MCIOJIb30BaHUS KaTaIU3aTOPOB.

Oo0paTumMocTh XUMHYeCKUX peakuuii. OOpaTUMble U HEOOpATUMbIE PEAKIIUH.
XUMHUYECKOE PaBHOBECHE U CIIOCOOBI €r0 CMELEHHUS.

IIpakTnyeckas padora Ne 5 Biusinue pa3nuyHbiX PakTOpoB HA CKOPOCTh
XUMHUYECKUX PEAKLUN.

Tema 1.7.

Mertaiibl 1 HEMETaJLIbI.

Copepxanue ydeOHOro MmaTepuana

1-2

Meranabl. OcoOEHHOCTH CTpPOEHHUSI aTOMOB U KpucTamioB. dusznueckue
cBoiicTBa MetayioB. Kiaccudukamuss MeTajuioB MO Pa3dyYHBIM MPHU3HAKAM.
XUMHUYECKUE CBOMCTBA METAUIOB. OJJIEKTPOXUMHUYECKUM PpAl  HaNpsKEHUM
MeTaioB. O01Me cnocoObl NOJyUYeHUs METaJIOB.

3-4

Hemertamabpl. OcobeHHOCTH CTpOCHHUA AaTOMOB. Hemeramner — IIPOCTHIC
BCIICCTBA. 3aBUCHUMOCTh CBOMCTB T'aJIOTCHOB OT MX MOJIOKCHUS B HepHOHquCKOﬁ
cucteme. OKHCIUTEIbHBIE U BOCCTAHOBHUTEIBHBIC CBOWCTBA HEMETAIOB B
3dBUCHUMOCTHU OT HX ITOJIOKCHUSA B PAAY SJICKTPOOTPHULATCIbHOCTH.

IIpakTuyeckass padora Ne 6 l3yueHne XUMHUUYECKMX CBOWMCTB METAJIOB.
DJIEKTPOXUMUYECKHUI PpsiJl HANIPSKEHU METAJIOB.

Paznen 2

Oprannyeckasi XuMus

32(2)

Tema 2.1.

Coneprkanre yueOHOTO MaTepuraa
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OCHOBHbBIEC TTOHSTHUS 1 | lIpeamer oprannyeckoi xumuu. [IpupoHbie, ICKYCCTBEHHBIE U CHHTETUUYECKUE
OPraHu4YeCKO XUMUU U OPraHUYECKHUE BEIIECTBA. CpaBHeHue OpraHNYeCKHX BEIIECTB c
TEOpHUS CTPOCHUS HEOPTraHUYECKUMHU.
OPraHUYECKHUX BanentHocth. XUMHUECKOE CTPOCHHE KaK TMOPANOK COCIMHEHUS aTOMOB B
COCIMHECHU. MOJIEKYJIbI IO BAJICHTHOCTH.
2 | Teopusi cTpoeHus1 oprannyeckux coeannenuii A. M. bytiepoBa. OcHOBHBIC
MOJIOKEHUSI TEOPUH XUMUYECKOr0 cTpoeHus. M3oMmepus u u3omepsl.
Xumuaeckue HopMyIibl U MOJCIH MOJIEKYJ B OPraHUYeCKOM XUMHUH.
3 | Knaccupukauuss opranumdeckux BemlecTB. Kiaccudukamus BelectB Mo
CTPOCHHIO YTIIEPOJHOTO CKeJleTa U HAIMYNIO (DYHKITMOHAIBHBIX TpyI. ['omonoru
u romosiorus. Hauana nomenknatypsl [UPAC.
4 | Knaccupukauusi peakuuii B opranudeckoii xumun. Peakiiuu npucoeanHeHUs
(rumpupoBaHus, TaJOTCHUPOBAHHS, THUAPOTATOTCHUPOBAHUSA, THAPATAILIUHN).
Peakiuun OTUICTIJICHUS (meruapupoBaHws, JIETUIPOTAJIOT€HUPOBAHUS,
neruaparanuu). Peakuuu 3amenienus. Peakiyn nsomepuzanuu.
5-6 | [IpakTuyeckasi padora Ne7 M3roroBiaeHue MOJeNel MOJIEKYJ OPTaHHMYECKUX
BEILIECTB.
Tema 2.2. Coneprxkanne yueOHOTO MaTepurana

YTIIeBOIOPOIBI M UX
MPUPOTHBIC UCTOYHUKH.

1-2

Ankanbl. Homenkiaarypa IUPAC. AnkaHbl: TOMOJIOTHYECKUH DS, ©U30MEPUS U
HOMEHKJIaTypa aJKaHOB. XHMHYECKHME CBOMCTBAa ajKaHOB (METaHa, 3TaHa):
TOpEHUE, 3aMelIeHue, pa3lioKeHue, AeruapupoBanue. [IpumeHenne ankaHoB Ha
OCHOBE CBOMCTB.

AJIKeHbI. DTUJIEH, €ro MoJIy4YeHue (IeruIpupoBaHUEM dTaHa, JeNoJIMMepUu3anuen
MOJIMATHIICHA). ['OMONIOTHnYecKuit psiji, U30MepHs, HOMEHKIIATypa aIKEHOB.
XHUMHUYECKUE CBOWCTBA ATUJICHA: TOPEHUE, KAUECTBEHHBIE PEAKIINU
(oGecrBeunBanue OPOMHOM BOJIbI M PACTBOpA MEpMaHTraHaTa Kajius), TUApaTaIus,
nonuMepusanus. [I[pumMeHeHre 3TuieHa Ha OCHOBE CBOWCTB.

Auennl n kayuyku. [IoHsTHE O TMEHAX KaK yIIE€BOIOPOAAX C IBYMS JIBOWHBIMHU
cBs3siMu. ConpshKeHHBIC TMCHBI. X MMHUECKHE CBOMCcTBa OyTanueHa-1,3 u
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M30IpeHa: o0ecliBeYrBaHue OPOMHOMN BOJBI U MTOJIMMEPHU3aLUs B KayUyKH.
HarypanbHelii 1 cuHTETHYECKHE KaydyKu. Pe3nna.

AnkuHbI. AneTuieH. XMMUYECKUE CBOMCTBA AlIETUJICHA: TOPEHHE,
oOeclBeunBaHrEe OPOMHOM BOJIbI, IPUCOETUHEHUHN XJIOPOBOAOPOA U THApPATALUS.
[IpuMeHenue aneTuineHa Ha OCHOBE CBOMCTB. MeXKIIaccoBast U30MEPHsS C
aJKaJIuCHaMH.

ApomaTnueckue yriaeBoaopoabl. benszon. Xumuueckue cBoicTBa OeH301a:
ropeHue, peakluy 3aMellleHus (raloreHupoBanue, HuTpopanue). [Ipumenenue
OeH30J1a HA OCHOBE CBOMCTB.

7

IIpakTuyeckas padora Ne§ [IpupoiHbIE HCTOUHUKHU YTIIEBOIOPOOB.

Tema 2.3.

Kucnoponaconepxamiue
OpraHUYEeCKHe
COEINHEHNUS.

Coaepxanue ydeOHOro maTepuana

1

Cnuprsl. [lonydyenue sTaHosa OpoKEHUEM TIIOKO3bI M THpaTalyen STHIICHa.
['unpokcunbHas rpyrmmna kak gyHkIoHanbHas. [ToHsTHE O TpeeabHbIX
OJIHOATOMHBIX CIIUPTaX. XMMUYECKUE CBOICTBA 3TAHOJA: B3aUMO/ICHCTBHE C
HaTpueM, 00pa30BaHUE MPOCTHIX U CIOKHBIX 3(PUPOB, OKUCIICHHE B aJbACTU/.
[IpumeHeHme 3TaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €T0 MOCIEICTBUS IS
OopraHu3Ma 4ejioBeKa U mpeaynpexaeHue.l muieprun kak npeacTaBuTelb
MHOTOaTOMHBIX crUpTOB. KauecTBeHHas peakiiis Ha MHOTOATOMHBIE CIIHUPTHI.
[Ipumenenue rauiepuHa.

DeHosbl. DU3NYECKHE U XUMUYECKHE CBOMCTBA (peHoa. B3auMHoe BIUsSHHE
aTOMOB B MOJICKYJie ()eHOJIa: B3aMMOICHCTBUE C THAPOKCHUIOM HATPHUS U a30THOM
kucioTor. [lpumenenue peHosa Ha OCHOBE CBOMCTB.

Aabaeruabl. [loastue 06 anpreruaax. AapaeruaHas Tpymmna Kak
dbynkimonansHas. @opMabAeTu U €ro CBOWCTBA: OKUCIICHHE B
COOTBETCTBYIOILYIO KHCJIOTY, BOCCTAHOBIICHUE B COOTBETCTBYIOIIUMN CITUPT.
[TonydyeHue anperuioB OKMCIEHHEM COOTBETCTBYIOIIUX CIUPTOB. [Ipumenenune
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(dopmanberuaa Ha OCHOBE €T0 CBOWCTB.

KapoonoBbie kucaorsl. [lonsatue o kapOoHOBBIX KucioTax. KapOokcuibHast
rpynna kak pyHKuuoHaibHas. ['oMoJorudeckuil psii npeaeabHbIX 0JTHOOCHOBHBIX
KapOOHOBBIX KHCIOT. [lomyueHne kapOOHOBBIX KHUCIOT OKUCIEHUEM aJIbJETHU/IOB.
XHMHYECKUE CBOMCTBA YKCYCHOM KHUCTIOTHI: OOIIME CBOMCTBA C MUHEPAIbHBIMU
KHACJIOTaMHU U peakuus stepudukanuu. [IpumeHenne ykcycHOW KHCIOTHI Ha
OCHOBE CBOMCTB. BrIcIne )KUpHbIE KUCIOTHI HAa IPUMEPE NAaTbMUTHHOBOU U
CTEapUHOBOM.

5-6

Caoxunbie 3¢pupbl 1 xUpbl. [lonyyeHne cnoxHbIX 3(QUPOB peakiuei
stepudukanuu. Ciaoxusie 3pUpsl B Ipupoje, ux 3HadeHue. [Ipumenenue
CJIOXHBIX 3(HPOB HA OCHOBE CBOMCTB.

Kupsi kak cnoxHbie 3¢upsl. Kiaccudukarus KupoB. XMMUUECKHE CBOHCTBA
YKUPOB: TUAPOJIU3 U TUAPUPOBAHUE KUJKUX KUPOB. [[puMeHeHue )KupoB Ha
OCHOBE CBOICTB. MEbLIa.

YraeBoabl. YTIeBoAbl, X KiIacCH(HUKAIINSL: MOHOCaxapHuabl (TJIIOK03a,
bpykTo3a), AMcaxapuabl (caxapo3a) U ImoJimcaxapuasl (KpaxmMall U IeJUTI0I03a).
I'rok03a — BelecTBO ¢ IBOMCTBEHHOW (PYHKITMEH — aJIbJACTUIOCTIUPT.
XUMHUYECKUE CBOMCTBA TJIFOKO3bI: OKUCICHHUE B TJIFOKOHOBYIO KHUCJIOTY,
BOCCTAHOBJICHHE B COPOUT, CIUPTOBOE OpokeHune. [I[puMeHeHue TII0K03bI Ha
OCHOBE CBOMCTB. 3HaUCHHUE YIJICBOJOB B JKMBOM MPUPOJIC U KU3HHU YEJIOBEKa.
[TonsiTHe 0 peakuax MOJUKOHACHCAIIMHU U THIAPOJIM3a Ha PUMEPE
B3aMMOIIPEBPAICHUI: TJIFOKO3a <> ToJIMCaxapul.

Tema 2.4.

Coneprkanre yueOHOTO MaTepuraia

10
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A3zoTcoaepkalme
OpraHUYECKHE
COCIMHECHMUS.
[Tonmmepsr.

1-2

Amunsbl. [lonstue 06 amuHax. AnudaTudeckre aMUHbI, UX KiacCU(UKALMS U
HOMEHKJIaTypa. AHMIIMH KaK OpraHndeckoe ocHoBaHue. [lomydyenre aHuiHa us3
HUTpoOeH3o0a. [IpumMeHeHre aHuIMHA HA OCHOBE CBOMCTB.

34

AMHHOKHMCJIOTBI. AMUHOKUCIIOTHI KaKk aM(OTepHbIe TU(YHKIIMOHAIbHBIC
OpPTraHUYECKHUE COCTUHEHUS. XUMUYECKUE CBOMCTBA aMHUHOKHUCIIOT:
B3aUMOJICHCTBUE C IIETI0UYaMH, KUCIOTaAMH U IPYT C IPYToM (peakius
noJIMKOoHAeHcalun). [lentuanas cBs3p U nonaumnentuabl. [lpumenenue
AMHHOKHCIIOT HA OCHOBE CBOMCTB.

5-6

Beaku. IlepBuunas, BTOpUYHAas, TpETUYHAs CTPYKTYphl O€NKOB. XHUMHUYECKHE
cBOlicTBa O€JKOB: TOpEHME, JEHATypauus, THUIPOJIU3, LBETHbIE PEaAKIHH.
buonorunueckue gpynkimm 6enkoB. benku u nonucaxapupl Kak OMOMOJIUMEPBI.

7-8 | Koncyabramum:
Ilmacrmacebl.  [lomydyeHue  moOJMMEPOB  peakuued  MOJMMEPU3ALMUA U 5
NOJIMKOHJCHCAIMU. TepMOMIacTUYHbIE W  TEPMOPEAKTHBHBIE  IUIACTMACCHI.
[IpencraBurenu miactmacc. BomokHa, ux knaccudukanus. [loayyeHue BOJIOKOH.
OTaenbHbIE NPEACTABUTENN XUMUYECKIX BOJIOKOH.
9- | IpakTHyeckasn padora Ne 9 MzyueHrne XUMHUUECKUX CBOMCTB OCIIKOB. 2
10
11 | IIpakTHyeckas padora Nel( ['eHeTnyeckas CBsI3b MEXIy KiIaccaMH 1
OpPraHUYECKHUX COCTUHEHUM.
12- | lIpakTuueckas padora Nell IndpdepennmpoBanHblii 3a4eT 2
13
Bcero 80
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JUIsl XapaKTEpUCTUKU YPOBHSI OCBOECHUS yUEOHOI0 MaTepHasa HCIOJIb3YIOTCS CIEAYIONIe 0003HaYeHNUS:
1 - o3HaKOMHUTENBHBIN (y3HAaBaHHUE paHEe U3yUYEHHBIX 0OBEKTOB, CBOMCTB)

2 - penpolyKTUBHBIH (BBIOJIHEHUE JESATEIBHOCTH MO 00pa3sily, HHCTPYKIUHU WIH MO/l PYKOBOJCTBOM)

3 - IPOIYKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBHITIOJTHEHHUE JICATSILHOCTH, PEIICHUE TIPOOJIEMHBIX 3a]1a4)
* 110 3a04HOM opMe 00yUueHUE HE MPETyCMOTPEHO.
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3.YCJIOBUS PEAJIN3AIIUU YUYEBHOM JUCHUITTINHBI
3.1 TpeGoBanusi K MUHUMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY O0ecrnevYeHH 0

Jlist peanuzanuu yaeOHON AUCITUTUIMHBI UMEETCSl B HATMYUU yYeOHBIN KaOWHET.
OobopynoBanue y4eOHOro KaOuHeTa:

-TI0CaI0YHBIC MECTA MO KOJIUYECTBY 00YUaAIOIINXCS

-pabodee MecTO MmpernogaBaTens

-pabouas 10cKa

-HarJISAIHBIE TOCOOUSA

Texnuuyeckue cpeacTBa 00y4eHus:

KOMITBIOTEP, MYJbTUMEIMIHASI YCTAaHOBKA.

3.2 UndopmanuonHoe odecnieyeHrne 00yUeHHs :

OCHOBHbIE HCTOYHHUKMH:

1. KapuoBa, A. A. Opranndeckass XuMus JJis IIKOJbHUKOB Yy4yeOHoe mocobue / A. A.
Kapuioa, A. H. JleBkuH. - 2-¢ u3z. - Cankt-IlerepOypr : Uza-Bo C.-Tletep6. yu-Ta, 2021.
- 382 c¢. - ISBN 978-5-288-06109-7. - Tekcr : onekrponusii. - URL:
https://znanium.com/catalog/document?id=386423

2. Komenera, M. K. OOmias xuMuyeckas TEXHOJOTHS B TIpHUMeEpax, JabOpaTOpHBIX

paborax, 3amavyax u Tectax : yueoHoe mocooue / M.K. Komenesa. — 2-e u3z., nepepad.
— Mocksa : UH®PA-M, 2021. — 210 c. — (Beiciiee oOpa3zoBanue: bakamaBpuar). —
DOI 10.12737/textbook_5d41326ae8b036.68219388. - ISBN 978-5-16-014977-6. -
Texkcr : anexkrponnsiid. - URL: https://znanium.com/catalog/document?id=369656
JlonoJHUTEIbHbIE HCTOYHUKH:

3. ®unumonoBa, H. A. Opranudeckas XuMHsl : Ja0OpaTOPHBIA NPAKTHKYM IS
obyygarormuxcsi CIIO mo nHampaBneHuto «Berepunapusi» / H. A. ®unumoHoBa. -
Bousrorpan : ®I'6OY BO Bonrorpaackuit 'AY, 2019. - 76 c. - TekcT : 3IEKTPOHHBIN. -
URL: https://znanium.com/catalog/document?id=374878

4. XKebentsie, A. M. Ananutudeckass XuMusi. XMMHUYECKHE METOJIbI aHANK3a : yuyeOHOe
nocobue / A.W. KebentsieB, A.K. XKepnocek, N.E. Tanyts. — 2-e u3g. — MuHCK :
HoBoe 3nanme ; MockBa : MUHOPA-M, 2020. — 542 c¢. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - ISBN 978-5-16-004685-3. - Tekct : »anekrpoHHsid. - URL:
https://znanium.com/catalog/document?id=357751

HNuTepHeT-pecypcenl:

1. DJICKTPOHHO-OMOIMOTEYHAs CUCTEMA — PEXKHM JIocTymna: Znanium. com.

2. www.class-fizika.nard.ru («KaccHas mocka jyist 1r0003HATEIBHBIXY ).

3. www. interneturok. ru («Buaeoypoku mo npeameraM MIKOJIbHOU POTPaMMBI).
CepBuchbl H HHCTPYMEHTBI:

1. Skype (pexum nocryna: https://www.skype.com/)

2. Zoom (pexwum nocryma: https://zoom.us/)

3. https://disk.yandex.ru



https://znanium.com/catalog/document?id=386423
https://znanium.com/catalog/document?id=369656
https://znanium.com/catalog/document?id=374878
https://znanium.com/catalog/document?id=357751
https://zoom.us/

4. KOHTPOJIb Y OLIEHKA PE3YJILTATOB OCBOEHMS YUEBHOM
TUCHMUILTAHBI

Kontpons u  ounenka

pE3yJIbTaTOB

OCBOCHHUSI  y4eOHOM  JUCIUTLIUHBI

OCYHECCTBIIACTCA NPCIIOAaBaTcjiCcM B MPOUCCCC MPOBCACHUA IMPAKTUUCCKUX 3aHATUN H

1a00paTOpHBIX  pabOT, TECTUPOBAHMS,

a TakKxKeC

BBIITOJIHCHU A O6yqa}OH_[I/IMI/IC$I

VHIUBUyaJIbHbIX 3aJlaHHi, TPOEKTOB, HCCIECIOBaHWI, B TOM YHCJIE€ B YCIOBHIX

NPUMEHEHHUs]  3JEKTPOHHOIO  OOyuyeHus

TEXHOJIOTUH.

u JUCTAaHIIUOHHBIX O6p3.30BaTCJ'IBHBIX

Pe3yabTarsl

(IMYHOCTHBIE, MeTanpeAMeTHbIE,
npeJAMeTHbIE Pe3yJbTaThl;

3JIEMEHThI KOMITeTeHIN)

®opmMbI U METOAbI

KOHTPOJIA U OLICHKHA

JInu"HocTHBIE:

YCTOMYMBBIM HHTEPEC K HUCTOPUM U
JOCTHXKEHUSIM B 00JacTH €CTECTBEHHBIX
HAyK, 4YyBCTBO TIOPIOCTU 3a POCCHUCKHUE

CCTCCTBCHHBIC HAYKHU,

— OICHKa pE3yJabTaTOB  BBIIIOJHCHUA

npakTuaeckux padot Ne 9,10

TOTOBHOCTB K ITPOJIOJUKEHUIO O0pa30BaHMsA, | — OICHKA pE3YJIbTAaTOB  BBIMOJHCHHUS
TOBBIIICHUIO KBAIM(UKALUKM B W30PaHHOM | mpakTHYecKux padot Ne 7,9
npodeccuoHaNbHON  JESTENbHOCTH €

HCII0JIb30BaHUEM 3HAHUH B 001aCcTH

€CTECTBEHHBIX HayK;

OOBEKTUBHOE  OCO3HAHUE  3HAYMMOCTHU |- OLEHKA pEe3yJIbTaTOB  BBINOJIHEHUS

KOMIIETCHIIUM B 00JIaCTH €CTECTBEHHBIX
HayK I YCJIOBCKa U 06IJ_IGCTBa, YMCHHUC

UCTIOJIh30BaTh TEXHOJIOTHYCCKHUEC
JIOCTW)KCHUST B OONacTH XUMHH IS
MOBBIIICHUS COOCTBEHHOTO
WHTEJUIEKTYaIbHOTO pa3BUTHS B
BBIOpAHHOM npodeccruoHanbHOU
NeSITEIbHOCTH;

npakTuueckux pabor Ne 6,7 pabortath B
TpyMIe ¥ MPEACTaBJIATh KaK CBOIO, TaK U
TIO3HIIUIO TPYTIIIH;

YMEHUE IPOAHAIMU3UPOBATH TEXHOTCHHBIE
MOCJICACTBUS Ul OKpYXKarolel Cpenpl,
OBITOBOI u MIPOU3BOJICTBEHHOU

ACATCIIbHOCTH YCJIIOBCKA,

— ONCHKa PpC3yJIbTAaTOB  BLIIIOJIHCHHUA

npakTudeckux padot Nel-5

TOTOBHOCTh CaMOCTOATCIIbBHO ,Z[O6BIB8.TB

- TeKYUIM KOHTPOJb B (POpPME 3aIIUTHI




HOBBIE U1 ce0d eCTECTBEHHO-HAYYHbIE | IpakTHUecKHuX 3aHsAThil Ne 1,4,5 KOHTpOIb
3HaHHUS C MCHOJb30BAHUEM JUIS 3TOTO |C TOMOIIbK0 TEXHUYECKUX CPEACTB U
JOCTYITHBIX HICTOYHUKOB UH(POPMAIIHH; MH(OPMALIMOHHBIX CUCTEM.
YMEHHUE YNpaBIsATh CBOEH MO3HABATENbHOW | - OLEHKA pEe3yJlbTaTOB  BBINOJIHEHUS
JESATEIIbHOCTBIO, TPOBOJHMTH CaMOOLCHKY | IPAaKTHUECKuX paboT Nel-3
YPOBHSI COOCTBEHHOTO MHTEIJIEKTYaIbHOTO
pa3BUTHS;
YMEHHE BBICTPAaWBaTh KOHCTPYKTHBHBIC | OI[CHKA pe3yJIbTaToOB BBITIOJIHEHUS
B3aMMOOTHOILIEHUS B  KOMaHjAe Mo | mpakTuueckux pador Ne 8,9 paborath B
pemieHnio  oO0mMX 3aJady B 00JAcTH | IpyMNe W MPEeACTaBiIsATh KaK CBOIO, TaK U
€CTECTBO3HAHUS; TIO3HIIHIO TPYTITIH;

MeranpeamerHsbie:
OBJIaJICHUE YMEHUSIMH U HaBBIKAMU - OLEHKa pe3yJibTaTOB  BBIMOJIHEHHUS
Pa3IMYHBIX BUJIOB MTO3HABATEILHOM npakTuiaeckux padot Nel-4
JeSITEIbHOCTH ISl U3YUYEHUSI pa3HbIX
CTOPOH OKPY’KaIOIIEr0 €CTECTBEHHOTO
MUpA;
INPUMEHEHHE OCHOBHBIX METO/IOB IIO3HAHUA |- OLEHKa pe3yJbTaTOB  BBIIOJHEHUS
(HabmroICHMS, HAYYHOTO SKCTIEPHUMEHTA) nmpakTUYeckux padot Ne7,8
JUIL U3yYEHUS Pa3IMYHbIX CTOPOH
€CTECTBEHHO-HAayYHOW KapTHHBI MUpa, C
KOTOPBIMH BO3HHUKAET HEOOXOAUMOCTb
CTAJIKUBATHCS B IPOPECCHOHAIBHOM
chepe;
YMEHUE OIPeNeNsITh LeH U 3aJjauu OLIEHKa pe3yabTaToB BBITTOJIHEHUS

JCATCIIBHOCTH, BBI6I/IpaTB CpCACTBa IJIA UX
JOCTHIKCHHUS Ha IIPAKTHUKCE,

npakTudecko pabotel Ne 9 paGorath B
Ipynmne U MpeJICTaBIsATh KaK CBOIO, TaK U
MO3UIUIO TPYTIIIBL;

YMEHUE UCIIOIb30BaTh Pa3InvHbIC - OLIEHKa pe3yJbTaTOB  BBINOJIHEHUS
MCTOYHUKH JUTS TIOJTYYEHUSI ECTECTBEHHO- | MPaKTHUeCcKuX padboT Ne5,6
Hay4HOU MH(POPMAIIUU U OIICHUBATH €€
JOCTOBEPHOCTD ISl TOCTHKEHHUS ITOCTaB-
JICHHBIX IIeJICH 1 3a/ad;
IIpeamerHsble:
cOpMUPOBAaHHOCTh  TMPEJCTABICHUA O | -BBIIIOJIHEHWE TECTOBBIX 3aJaHUl IO
LIEJIOCTHOW COBPEMEHHOM €CTECTBEHHO- | TEMaM:
HAy4HOHl KapTHHe Mupa, Ipupoje Kak | KI€TKa — —  €MHMUA  CTPOCHHL X
KU3ZHENIEATEIIbHOCTH OpraHu3May,

SIMHOM IICJIOCTHOM CHUCTEME, B3aMMOCBSI3H

«MHoroo6pasue KHUBBIX OPTaHHU3MOB)




YeJIOBEKa, MPUPOJIbI U OOIIECTBA;

JuddepeHmpoBaHHbIi 3a4eT

BJIQJICHHE 3HAHUSAMU O Hauboyiee BaX]HBIX
OTKpPBITUSIX U JOCTHXKEHHSX B 00JacTH
XUMHUH, TOBJIMSBIIMX HAa  SBOJIIOIHIO
MpPEACTaBIECHUN O MPUPOAE, Ha pa3BUTHE

TCXHHUKU U TGXHOHOFHﬁ;

-OIIeHKa B pe3yibTare HaOMIOACHUS
3a peakuusMH BO BpeMs JIAOOpaTOPHOU U
paKTUYECKOU paboT;

JuddepeHmpoBaHHbIi 3a4eT

c(hOpMUPOBAaHHOCTh YMEHHS MPUMEHSTH

CCTCCTBCHHO-HAYUYHBIC 3HaHUuA JIIsL

OOBSICHEHUSI  OKPY’KAIOIUX  SIBJICHUH,

COXpaHEHHUSI  3/JI0POBbs,  OOECTCUCHHS

KHU3HEJICATEIIEHOCTH,
HpUpo/e,
palMOHAIBHOTO TPUPOJIONONIL30BAHUS, a

0€30macHOCTH
OCpe)KHOTO  OTHOIIEHUS K
TAK)KE BBINIOJHEHUS POJIM TPAMOTHOTO
MOTPeOUTENS;

-OLIEHKa B pe3yJbTaTe HaOII0ACHUS
3a peakus MU BO BpeMsl J1abopaTOpHOU U

IpaKTH4YEeCKOW paboT;

JuddepeHmpoBaHHbIil 3a4eT

chopMUPOBAaHHOCTH TIPEACTABICHUN O
HAay4YHOM METO/I€ MO3HAHUS TTPUPOABI U
CpeACTBaxX U3yUYEHUs] MEraMmpa,
MaKpoMupa U MUKPOMUPA; BlIaJCHUE
IIpUEeMaMHu €CTECTBEHHO-HAYYHBIX
HAOJIF0ICHUH, OIBITOB, UCCJICIOBAaHUHI U
OIIEHKHU JJOCTOBEPHOCTH MOJYUYECHHBIX

-OOCHKa  PE3yJIbTAaTOB 110 3aJaHHBbIM

KpUTCPpUAM  BBIIIOJIHCHHA 3aJlaHMid = Ha

HuddepeHnupoBaHHbIi 3a4eT

pE3yNIbTaTOB
BJIQJICHUE MOHATHUIHBIM anmnaparoMm | -olleHKa B pe3yJibTaTe HaOIIOACHUS
€CTECTBEHHBIX  HayK,  IO3BOJISIIOIINM |3a peaklusMU BO BpeMsi JabOpaTopHOU U

II0O3HAaBaTb MHUP, YIaCTBOBAThb B IUCKYCCHUAX

10 CCTCCTBCHHO-HAYYHbIM BOIIpOCaM,

UCTIOJb30BaTh  pa3jMYHbIe  UCTOYHHKH
nHpopMauu

COOCTBEHHBIX

TSt
pabor,

IIOJArOTOBKU
KPUTUYECKHU
CMU,
COJIEpIKalIuM HayYyHYI0 HH(OPMAIIUIO;

OTHOCUTBCA K COO6IJ.[CHI/IHM

paKTU4IecKon paboT;
-Ol[eHKa B pe3yJibTaTe HaOIIOACHUS
3a peaklMsMH BO BpeMs JJabopaTOpHOU U

paKTUIeCcKon paboT;

JuddepeHupoBaHHbIi 3a4eT

chOpMUPOBAaHHOCTh YMEHUH IIOHUMATh

3HAa4YUMOCTBb CCTCCTBCHHO-HAY4YHOI'O

3HaHUA JJI KaXXJa0ro YCJIIOBCKA

HE3aBUCUMO OT €ro MpodeccuoHaIbHON
NESITebHOCTH,  pa3nuyarb  (akTel U
OLICHKHM, CPaBHHMBAaTh OLICHOYHBIE BBIBOJIBI,

BHJICTb UX CBA3b C KPUTCPHUAMHU OLCHOK H

-OLICHKA B pe3yJbTaTe HaOIIOACHUS
3a peakIMsMH BO BpeMs JJabopaTOpHOU U

MPaKTUIECKOH paboT

JuddepeHmpoBaHHbIi 3a4eT




CBSI3b  KPUTEPHUEB C  OINPEACIICHHOMN

CHUCTEMOU IIEHHOCTEMN.

Pe3yabrarsl
(TMYHOCTHBIE, MeTanpeAMeTHbDIE,
npeJAMeTHbIE Pe3yJabTaThl; 3JIEMEHThI
KOMIIETEHI M)

(I)OpMLI H METOAbI KOHTPOJIA U
OICHKH

O0mue KOMIeTeHIINHU:

OK 02. Hcmonp3oBaTh coBpeMeHHBIC | BompocHO-0TBeTHast Oecena € LETbIO
cpelcTBa MOUCKA, aganauisa u | BBIABJIICHHA CIIOCOOHOCTEH 06yanOH_IeFOCﬂ
WHTepIpETAIIH uHdOPMAIHH u | K MOUCKY u HCTIONb30BAHMIO
uHpopmanuu, He00X0IUMOM IS

MH(OPMALIMOHHBIE TEXHOJIOTUHU JUTSE

_ | BoisiBIEeHUst 3(G(HEKTUBHOTO BBIMOJHEHUS
BBINIOJIHEHUSL  3a7lad  Npo¢ecCHOHAIbHON sazan.
NeSITEIbHOCTH |
OK 03. [IlmanupoBaTh W peann3oBbiBaTh | KOHTPOIb 32 BHINOIHEHHEM J1a0OpAaTOPHO-
coOCTBEHHOE podecCuoHaIbHOE y1 | IPAaKTHIECKUX PaboT.
JUYHOCTHOE pasBuUTHE,

MPEANPUHIMATEIBCKYIO JCSITEIHbHOCTh B
npodeccuoHanbHON cdepe, HCHOIb30BAThH
3HaHUS 1O (PUHAHCOBOW T'PAaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX CUTYaIIUsX;

OK 04. DddexTuBHO B3anMOIeHCTBOBATH
¥ paboTaTh B KOJUICKTUBE U KOMaH]Ie

BomnpocHo-oTBeTHass Oecena € LEJbIO
BBISIBJICHUS CIIOCOOHOCTEH 00ydJaromerocs
K TIOHMCKY U HCIIOJIb30BAHHUIO
uHdopmanuu, HEO00XO0IMMON JUTS
BBIIBJICHUS 3(()EKTUBHOTO BBIMOIHCHUS
3a1a4

OK 05. OcymecTBiaTe ycTHyr0 U | KOHTposib 3a 3HaHWEM TEPMHUHOJIOIMHU
IMUCbMEHHYIO KOMMYHUKAIHAIO Ha 06pa30BaTeJII>HOI71 IIporpaMMal. Ananus
rocynapcTBeHHOM  s3pike  Poccmiickoii | CTOCOOHOCTEH obyHaromerocs K MOMCKy

. | pa3MUYHBIX  HECTAaHJAPTHBIX  IPUEMOB
Qdenepanui ¢ y4eTOM  OCOOEHHOCTEH

pelieHus 3aaau.

COILIMAIBHOTO U KyJIbTYPHOIO KOHTEKCTA;
OK 06. [TposBASTH  TpaKAaHCKO- | AHAINU3 CTENEHU Y4acTusi 00ydaromerocs
MMAaTPUOTHUUECKYIO MO3ULnIo, | B

ACMOHCTPHUPOBATbL OCO3HAHHOC IIOBCIACHHC

Ha OCHOBE TPAAUIIUOHHBIX
00II[eUYeI0OBEYECKUX LIEHHOCTEH, B TOM
qHCIIe C Y4E€TOM rapMOHU3AIUN

MCKHAIWMOHAJIBHBIX MW MCKPCINTIHNO3HBIX

OTHOIIIEHU, MIPUMEHSTh CTaHAPTHI

AHTUKOPPYIIIUOHHOT'O TIOBCACHU A,

paboTe MalbIMH TpyHmaMd C  LEJIbI0
BbIOOpA 3¢ (HEeKTUBHOTO peuieHus
IMOCTABJIICHHOM 3aJ1auH.

OK 07 CopelicTBOBaTh COXpAHEHUIO
OKPY’KaloIllel Cpeibl,

Kontpone u oneHka paboThl MallbIMH
IpyNIIaMM, OLICHKAa KayeCcTBa Y4acTUs B




pecypcocOepeKeHUI0, MPUMEHSTh 3HAHUS
00 M3MEHEHNHU KJIMMAaTa, IPUHITUTIBI
OepexKIIMBOTO MPOU3BOJICTBA, 3P (HEKTUBHO

JEUCTBOBATH B YPE3BBIYANHBIX CUTYaALUAX;.

Hay4HO-IIPAKTHYECKOU IEATEIBHOCTH.

OK 08 Hcrons3oBath cpeacraa
(bu3NIECKON KyJIbTYpHI U1 COXPAHEHUS
YKPEIUIEHHUS 3/10pOBbsI B IIpoliecce
npo¢eCcCUOHATBHOMN ACSITEIHFHOCTH U
MoJIIePKaHUS HEOOXOAMMOTO YPOBHS
(bu3NIECKO OATOTOBICHHOCTH;

JleMOHCTpaIs HaBBIKOB 3JJ0POBOTO
oOpa3a >XKM3HU U BBICOKHI YPOBEHb
KYJIbTYPHI 3I0POBBST O0YUArOIIAXCS.

JIMYHOCTHBIE pPe3yJIbTaThl peajau3anuu
NMPOrpaMMbl BOCITUTAHUS

@®opMbI U METOABI KOHTPOJISI M OLIEHKH

JIP 3 Oco3Haroimii 3Ha4yuMOCTh
CHUCTEMHOT0 MO3HAHUSI MUPA,
KPUTHUYECKOTO OCMBICTICHUS HAKOTUICHHOTO
OIIBITA.

OrnieHka cOOCTBEHHOTO TTPOJIBIKECHHS,
JUYHOCTHOTO Pa3BUTHA.

[TonoxutenpHas AMHAMUKA B
OopraHu3aIuu COOCTBEHHOHN yueOHOM
NEeSITETLHOCTH TI0 pe3yJIbTaTaM
CaMOOIICHKH, CAMOaHAIN3a U KOPPEKITHH
€e pe3yJIbTaToB.

OTBETCTBEHHOCTH 32 Pe3yJbTaT yueOHOU
JESITEIbHOCTU U TIOJITOTOBKU K
npodeccruoHalIbHON AESITETbHOCTH.

JIP 10 CriocoOHbI#i B dpoBO# cpenie
UCITIOJIh30BaTh Pa3IMYHbIC ITUPPOBBIC
CpeZCTBa, MO3BOJISIONINE BO
B3aMMOJICHCTBUU C IPYTHMH JTIFOIbMHU
JOCTUTaTh TIOCTABJICHHBIX IICJICH;
CTpeMsIIHiAcs K GOpMUPOBAHUIO B CETCBOU
cpelie IMYHOCTHO U TPO(heCcCHOHAIBHOTO
KOHCTPYKTHBHOTO «IIU(POBOTO CIIEAA».

KyJbTYphl ~ TOTpEOJIeHUs
YMEHUW U

[IposiBiieHue
uH(pOpMaIINH, HABBIKOB
MOJIb30BaHUSI KOMIIBIOTEPHOW, HABBIKOB
orbopa M  KPUTUYECKOTO  aHalu3a
uH(pOpMaLUU, YMEHHSI OPUEHTHPOBATHCS

B MH(OPMAIIMOHHOM MPOCTPAHCTBE.

VYuactue B KOHKypcax
poeCCHOHANBHOTO MacTepcTBA W B

KOMaHIHBIX ITPOCKTAax.

JIP 12 CriocoOHBI UCKATh HYKHBIC
MCTOYHHUKHN MH(OPMaILMU U TaHHBIE,
TeHEePUPOBATh HOBbIE UCH JUIS PEIICHUS
3a7a4 UQPPOBOI SIKOHOMUKH,

JlemoHcTpamusi uHTEpeca K Oymaymiei
CIIELIMATIbHOCTH

[IposiBnenne BBICOKONPO(dEecCHOHaTLHON
TPYZIOBOW aKTUBHOCTH.




MepeCcTpanuBaTh CIOKHUBIINECS CIIOCOOBI
peLIeHUS 3a1a4, BbIIBUTATh
AJbTCPHATUBHBIE BAPUAHTHI JICHCTBUM C
1[I0 BRIPAOOTKH HOBBIX ONTUMAIbHBIX
JITOPUTMOB; MTO3UIIMOHUPYIONINN ceOs B
CETH KAK Pe3yJIbTaTUBHBIN 1
MPUBJIEKATENBHBINA YYACTHUK TPYAOBBIX
OTHOIIICHHUH.

VYyactue B HUCCJIEIOBATEILCKON U

IPOEKTHOM padoTe.

VYyactue B KOHKypcax
Ipo¢e€CCHOHAIBHOTO MacTepCTBa,
OJIUMITUAJAX, JeKaTHUKaxX 1o
CHEIUAIBHOCTH, BUKTOpPHUHAX, B

MPEIMETHBIX HEICIISIX.

®opma KOHTPOJIA

JAu¢ppepeHiupoBaHHbIii 3a4eT
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