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Pabouas nporpamma pazpaborana Ha 0ocHOBe TpeboBanmii DenepanbHOro roCyIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa CpeAaHero oOmero oOpa3oBaHus, YTBEPXKIEHHOTO MPUKA30M
MunuctepctBa oOpazoBanuss u Hayku Poccuiickoit ®@enepanuu ot 17 mas 2012r. Ne 413 (B
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18 mas 2023r. Ne371, ¢ yueroM TpeboBanmii (eAepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIIHLHOTO
CTaHJapTa CpeIHEro npodeccuoHaIbHOro oOpa3oBaHusl, yreepxkaeHHoro [Ipukasom MunucrtepcTBa
oOpazoBanusi 1 Hayku P® ot 9 nexabps 2016 r. N 1553 "OO6 yrBepxnaenun ¢QenepaibHOTO
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KayecTBe NPHUMEPHOM MporpaMMbl C Y4ETOM MpPO(EeCcCHOHAIBHON HampaBIE€HHOCTH IpOrpaMm
cpenHero mpoecCHOHATBHOTO O00pa30BaHUs, pealnu3yeMbiX Ha 0a3e OCHOBHOTO OOIIEro
00pa3zoBaHus C IOJy4YEHUEM CPEHETO 001Iero 00pa3oBaHwUsl.

Opraaun3zanus-pa3paboTIHK: rOoCyIapCTBEHHOE OIOKETHOE npo¢eCCHOHATBHOE
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHOMN JUCHUIIAHBI «XUMMUS»

1.1. MecTO AMCUUILIUHBI B CTPYKTYPe OCHOBHOH 00pa3oBaTe/bHOI MPorpaMMbl

OOmeoOpa3zoBarenbHass AUCHUIUIMHA «XUMHS» H3y4aeTcss Ha 0a30BOM YpOBHE B
o0mieoOpa3oBaTelbHOM IMKJIE€ Y4eOHOrO IUIaHAa OCHOBHOM 00pa3oBaTeNbHON MPOTrpaMMBbI
CHEIUATBEHOCTH 10.02.05 Obecneuenue uHGpOpMaIUOHHOM 0e301acHOCTH
aBTOMATH3HPOBAHHBIX CHCTeM Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHMs C OJIYIEHUEM CPETHETO
obmiero oopazosanus (COO).

Conepxanue paboueii mporpaMMbl pa3pab0TaHO Ha OCHOBE CHHXPOHU3AIMH 00pa30BaTEIbHBIX
pesynbraToB @I'OC CIIO u ®I'OC COO c yuerom npoeccHoHaIbHOW HalPaBJIEHHOCTH.

TpynoeMKoCTh TUCHUILTMHBI «XUMUs» HA 0a30BOM YpOBHE COCTaBJIsieT 72 yaca, U3 KOTOPbIX
64 gaca — 6a30BBIi MOTYJTh (6 pa3aenoB) U 6 YacOB — MPUKIAIHON MOYIb (1 pasne), BKIFOYArOIIANA
MPaKTUKO-OPUEHTHPOBAHHOE coJiepKaHue CHEIHAIbHOCTH 10.02.05 Ob6ecneyenne
UH(OPMAIMOHHOI 0e30NIACHOCTH ABTOMATH3HPOBAHHBIX cucTeM, nuddepeHmpoBaHHbIi 3a4eT
- 2 yaca.

[IpuknanHoit Moynb BKIItOUaeT OuH pasaein. Paznen 7 «Xumus B ObITY U IPOU3BOICTBEHHOM
JEeATETPHOCTH YEIOBEKA» PealTU3yeTcs T BceX MpodeccHii/criennaabHOCTe Ha MaTepralie KelicoB,
CBA3AHHBIX C DKOJOTMYECKOH O€30IMacHOCTBI0O M OLEHKOH IOCIEACTBHM  OBITOBOM H
MIPOU3BOJICTBEHHON MEATENBHOCTH, TI0 OTpacisiM Oyaymied mnpodecCHOHATbHON AeSTeNbHOCTH
00yJaronuxcs.

[lepron oOydeHus M pacrnpefeseHHE [0 CEMECTpaM OIpPEIENeHbl C Y4eTOM JIOTUKU
dbopMHUpOBaHMSI TMPEAMETHBIX PE3YAbTAaTOB, OOMKUX U NPOGECCHOHATBHBIX KOMIIETECHIIUH,
MEXIpPEIMETHBIX  CBS3eM ¢ JOpYyrUMH  JUCHUIUIMHAMH  00IIeoOpa3oBaTeNbHOTO U
o0menpoeCCHOHAIBHOTO IIUKJIOB Y4eOHOTO IJIaHa.

1.2. Heau 1 miiaHupyeMblie pe3yabTAaThl 0CBOCHUS AUCHHILIHHbI

1.2.1. lleam 1 33724 AMCHUATLIMHBI

®dopmupoBaHue y CTYIEHTOB MPEICTABICHUS O XMMHUYECKOW COCTABIIAIOIIEH €CTECTBEHHO-
HAayYHOM KapTHHBI MHUpa KaK OCHOBBI IMPHUHATHS PEIICHUN B XU3HEHHBIX U IMPOU3BOJICTBEHHBIX
CUTYaIUSX, OTBETCTBEHHOT'O MOBE/ICHUS B IPUPOIHOM cpeie.

3agauu AMCUMILINHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHX IMPOIIECCOB H
SBJICHUA B OKpYXalouleil cpenae, IEJIOCTHOW HaydyHOM KapTHUHBI MHpa, B3aUMOCBSI3U H
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTAaBJISTH (POPMYNIBI HEOPTraHWYECKUX M OPraHuYeCKUX BEILECTB,
YpaBHEHUS XUMHUYECKUX pPEaKIul, OOBSICHITH HUX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XUMUYECKUX SKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIIMX XUMUYECKUX HKCIEPHUMEHTAIbHBIX
UCCIIeIOBaHM ¢ coOroieHeM IpaBuil O€30M1aCHOTO 0OpallleHus ¢ BEIIEeCTBAMU M J1a00paTOPHBIM
obopynoBaHuEeM;

4) pa3BUTh YMEHMs HCHOJB30BaThb MHPOPMALHMIO XUMHUYECKOTO XapakTepa W3 pasInYHbIX
HUCTOYHUKOB;

5) copmupoBaTh YMEHUS IPOTHO3UPOBATH MOCIEICTBUS CBOEH AEATEIIBHOCTH M XMMHYECKHX
MPUPOJIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX IPOIIECCOB,;

6) chopMupoBaTh NMOHMMAHUE 3HAYUMOCTU JOCTHXKEHHH XMMHUYECKOW HAyKU M TEXHOJIOTUH
ISl Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOH cep.



1.2.2. IlnanupyeMblie pe3yJbTaTbl OCBOCHHS 001Ie00pa3oBaTebHOl JMcHUIIMHBI B c00TBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC

COO
Kon u Inanupyemble pe3yabTAaThl 0CBOECHHUS U CHUTIIHHBI
HaMMeHOBaHUe
qmpMpreMHuX Oowmmne JucuunyimHapHbIe
KOMIIeTEeH M it

OK 01. Beibupats
CIOCOOBI pemIeHus
3ama4
npodecCHOHATBHO
W eI TeNTbHOCTH
MPUMEHHUTEIHHO K
pa3IHYHBIM
KOHTEKCTaM

B yacTtu TPya10BOro BOCIUTAHUA:

- TOTOBHOCTh K TpPydy, OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYIONIO0UE;

- TOTOBHOCTh K AKTUBHOM JIeSITEILHOCTHU
TEXHOJIOTUYECKOW M COLMAJILHOM HAaNpaBJIE€HHOCTH,
CIIOCOOHOCTh ~ WHWUIIMMPOBATh, IUIAHUPOBATH U
CaMOCTOSITEIIFHO BBITIONHSTH TAKYIO JIEATEITHHOCTD;

- MHTEpPEC K pa3u4HbIM chepaM mpodeccuOHAIbHOM
JIeITEIBLHOCTH,

Osaagenue YHUBEPCAILHBIMHI Y4eOHBIMHI
NMO3HABATEeJIbHbIMU JA€eiiCTBUSIMU:

a) 0a30BbIe JJOTHYeCKHUe AeiiCTBUS:

- CaMOCTOSITEIEHO (hopmynHpoBaTh u
aKTyalTU3MpoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBNMBaTh CYyMIECTBEHHBIM TMPU3HAK WJIH
OCHOBAaHMS [UIS CpaBHEHHS, KiIacCHPUKAIUA W
0000111eHN;

- OIpedensaTh eI  JeITEITbHOCTH,
ImapaMeTphl U KPUTSPUH WX TOCTHKCHUS;
- BBISBIISATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBHI B JEATEIHHOCTH, OIICHUBATH
COOTBETCTBHE PE3YNIHTATOB IIENSIM, OIIEHUBATH PUCKH
TIOCIICICTBUH eI TSITEHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE IPH peIIeHUN
YKU3HEHHBIX MTPOOIIeM

0) 0a3oBbIe HCCIEeN0BATEIbCKUE TeHCTBUA:

3aJaBaThb

- BJIAJIETh CUCTEMON XMMUYECKUX 3HAHUM, KOTOpasl BKIJIIOYAET: OCHOBOIIONATaloIINe
MOHATHS (XMMHYECKHIM DIIEMEHT, aTOM, JJIEKTPOHHAs 000J0YKa atoma, s-, p-, O-
3JIEKTPOHHEIE opourtanu aTOMOB, VIOH, MOJIEKYIIa, BaJICHTHOCTb,
QJICKTPOOTPULATEIIbHOCTD, CTCIICHb OKMCIICHU, XUMHUYCCKasA CBA3b, MOJIb, MOJIApHAA
Macca, MOJISIPHBIN 00BbeM, YIJIEPOIHBIN CKeleT, PYHKIMOHAIbHAS TPYIIa, pajgnuKal,
HU30MEpHSsl, U30MEPHI, TOMOJIOTHUECKHUIA PSIJI, TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPOI- H
a30TCOEPIKAIIME COCAMHCHHS, OWOJIOTMYECKH AaKTHUBHBIC BellecTBa (YIrJIEBOJIBI,
JKUPBI, OENKH), MOHOMEp, IMOIUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE
COCIUHCHU S, KpuCTANINYCCKaA peuIeTKa, THUIIBI XUMHNYECKUX peaKuHﬁ
(OKHCITUTETHFHO-BOCCTAHOBUTENBHBIC, DK30-U DHAOTEPMHUYECKHE, PEAKIIMH HOHHOTO
oOMeHa),  pacTBOp,  DJEKTPONUTHL,  HEDJEKTPOJIUTHL,  DIIEKTPOIUTHUECKAS
JUCCOLIMALMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOW pEaKIUH,
XUMHYECKOE pPaBHOBECHE), TECOPHUHM U 3aKOHBI (TEOPHsS XMMHYECKOTO CTPOEHUS
opraHudeckux BemecTB A.M. byTiepoBa, TeOpHsI JIEKTPOITUTHICCKON TUCCOITHATIHH,
nepuomudeckuit  3akoH J[.M. MenzaeneeBa, 3aKOH COXpPAaHEHHUS  MacChl),
3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK XWMHH, (DAKTOJOTHYECKHE CBEACHUS O
CBOWCTBax, COCTaBe, NOIYYCHWH M O€30MacHOM WCIOIb30BAaHMUHN Ba)KHEHUIITHX
HEOPTaHWYEeCKUX M OPTaHMYECKMX BEIIECTB B OBITY M MPAKTUYECKON NEATEIbHOCTH
YeJIOBEKa;

- YMETh BBISBIISITh XapaKTEpPHbIC MPU3HAKA M B3aUMOCBS3b W3YUYEHHBIX IMOHSATUH,
MPUMEHSITh COOTBETCTBYIOLME MOHSATUS MPU OINUCAHUU CTPOCHUS U CBOMICTB
HEOPraHWYECKMX W OpPraHMYECKUX BEIIECTB M HX M[PEBPALICHUI; BbISBIATH
B3aMMOCBSI3b XUMHUYECKMX 3HAHUM C MOHATUSMU M MPEACTABICHUSIMU JOPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh HCMONb30BaTh HAMMEHOBAHMS XUMUYECKUX COEIUHEHUN MEXKIYHApPOIHOIO
COI03a TEOPETUYECKON U MPUKIAJHON XMMUU U TPUBUAIbHBIC HA3BAaHUS BasKHEHIINX
BEIIECTB (ITWIIEH, alleTHIICH, TIUIepHH, (eHo, GopMaNbIeTu, YKCyCHas KHCIO0Ta,
TJIMIUH, YrapHbId Tra3, YIJIEKUCIbIA ra3, aMMUak, raiieHas W3BECTb, HEralieHas
W3BECTh, THTHEBAs COMAa W JIPYTHX), COCTaBIATh (OPMYIIBI HEOPTaHUYECKUX WU




- BIIAJICTh HABBIKAMU Y4EOHO-MCCIICAOBATENBCKOH H
MPOCKTHOW JICATEIbHOCTH, HaBBIKAMH pa3pelICHUsI
npooJiem;

- BBIABJIATL MPUYMHHO-CIICACTBCHHLBIC CBA3U U
AKTyaJIM3upoOBaTh 3ajavdy, BBIABUIaTb THUIIOTE3Yy €€
pelICHUsA, HAXOAUTh apryMCHTHI I JOKa3aTCIbCTBa
CBOMX YTBEPXKJIEHHUM, 3aJaBaTb IapaMeTpbl H
KPUTEPUH PEIICHYS;

- AHaJIM3UPOBATH IIOJIYUCHHBIC B XOAC PCHICHUA
3aga4yu  peE3yJbTaTbl, KPHUTHYCCKM OLCHUBATH UX
JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

- YMETb NEPCHOCHUTH 3HAHHA B IMO3HABATCIIBHYIO W
MPAKTUYCCKYIO 06J'IaCTI/I KHU3HECOACATCIBHOCTH,
- yYyMETh HMHTEIPUPOBATH 3HAHUA U3
MpeAMETHBIX 00JIacTel;

- BBIABUT'aTbh HOBBIC UJICHU, IPCAJIaraTb OpUIruHaJIbHBIC
MOJIXOJIBI U PEIICHUS;

- CIIOCOOHOCTD UX UCITIOJIb30BAHMUS B IO3HABATELHON
U COIUATIbHOM MPaKTHKE

pa3HbIX

OPraHUYECKHX BELISCTB, YPAaBHEHUS! XMMUYECKUX PEAKIHH, OOBICHATh MX CMBICI;
MOATBEPKAATh XapaKTepHble XMMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMU
3KCIIEPUMEHTaMH U 3alUCAMHU YPaBHEHUN XUMUYECKUX PEaKLnii;

- yMeThb YyCTaHaBIMBaTh NPUHAJIEKHOCTh M3YYEHHBIX HEOPTraHMYECKUX WU
OpPraHMYECKHX BEUIECTB K ONpedeNeHHbIM KiaccaM W TpyldnaM COeIWHEHHH,
XapaKTepU30BaTh UX COCTAB U BasKHEHIIINE CBOMCTBA; OMPENEITh BUIbl XUMUYECKHUX
cBs3ell  (KOBaJieHTHas,  WOHHAs,  MeETaJUIMYecKas,  BOJOPOAHAs),  THIIbI
KPHUCTAIMUECKUX PELIETOK BEIIECTB; KIIaCCU(PUIIMPOBATh XHMUUECKHE PEAKIHIH;

- chopMUpOBaTh MpEeACTaBIEHUS: 0 XUMHYECKOU COCTaBJISIIOLLEN
€CTECTBEHHOHAYUYHOM KapTUHBI MHUPA, POJTU XUMUH B MO3HAHUM SABJICHUH MPUPOJIH, B
(hopMHpPOBAaHUHM MBIIUICHUS ¥ KyJAbTYphl JIMYHOCTH, €€ (yHKIHOHATBHOH
IrpaMOTHOCTH, HEOOXOAWMON AJISl pelieHHs MPAaKTUYeCKUX 3ajad M SKOJIOTMYECKU
000CHOBAaHHOI'O OTHOIIIEHHS K CBOEMY 3/TOPOBBIO M IIPUPOTHOM CpEE;

- YMETh MPOBOAUTH PACUEThI IO XUMHUECKUM (HOPMYIIaM U YPaBHEHUSIM XUMHUYECKIX
peakiuii ¢ UCIOIb30BaHUEM (U3MYECKUX BEJIHYMH, XapaKTEPU3YIOMMX BEUIECTBA C
KOITMYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpPMajbHbIe VYCIOBHUS) Ta3o0B,
KOJIMYECTBA BEIIECTBA; CIIOIB30BATh CUCTEMHBIE XUMHYECKUE 3HAHUS [T IPUHSATHUS
pelIeHNn B KOHKPETHBIX KM3HEHHBIX CHUTYAIUsIX, CBA3aHHBIX C BELIECTBAMH U UX
IPUMEHEHHEM

OK 02.
Ocy1iecTBIsaTh
MOKCK, aHaJIUu3 U
HHTEPIPETAITHIO
nH(pOpMAaITIH,
HeOoOXOaUMOM ISt
BBIIIOJIHEHHS 32124
npodheccroHaIbHO
W JeATCILHOCTH.

B 00J1acTH EHHOCTH HAYYHOI'0 O3HAHUSA:

- c(hopMHPOBAaHHOCTH MHPOBO33PCHUS,
COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH W OOIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha
IUanore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTa B MOIHUKYJIBTYPHOM MHUPE;

- COBEPILECHCTBOBAHME SI3BIKOBOM M YUTATEIbCKOH
KyJIbTYpbl KaK CpEICTBA B3aUMOICHCTBUS MEXIY
JFOJIbMU | TTO3HAHUS MUPA;

- OCO3HaHHWE IICHHOCTH HAayJHOW JEATEIbHOCTH,

TOTOBHOCTb OCYILIECTBIISITH MPOCKTHYIO U
HCCIIEI0BATENIBCKYIO JEATEIbHOCTh MHANBUAYAIBHO U
B IpyIIIIE;

Ogsnanenne YHHBEPCAIbHBIMHA yueOHBbIMH

N03HABATEIbHBIMM JeifiCTBUSIMM:
B) paborta ¢ uHopmanmeii:

- yMeTb IUIAHUPOBAaTh M BBINOJHATh XUMHUYECKUH 3KCIIEPUMEHT (IIpEBpalCHUs
OPraHMYECKUX BELIECTB INPH HAIPEBAHUH, IMOMYUYEHUE STWIEHA M H3YYEHHE €ro
CBOICTB, KaueCTBEHHbIC PEAKLUU Ha albACTUIbI, KpaxMmal, YKCYCHYIO KHUCIOTY;
JeHaTypauus O€NKOB IpH HAarpeBaHUM, LBETHBIC PEAKIMM OEIKOB; MPOBOIUTH
peakLuyd MOHHOTO OOMEHa, ONpenesiTh CPEAY BOAHBIX PAaCTBOPOB, KaUECTBEHHBIC
peakuuu Ha cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS; PeIaTh
SKCIEpUMEHTANIbHBIE 3a7]a9u 110 TeMaM "Metamnsr" u "HemeTannsr'") B COOTBETCTBUHT
C TpaBWwIaMH TEXHUKM O€30MaCHOCTH MpH OOpalleHuH C BEIIeCTBAMH U
na0opaTopHBIM ~ OOOpYIOBAaHWEM; IPEACTaBIATh  PE3yJAbTaThl  XMMUYECKOIO
JKCIepuMeHTa B (OpMe 3alluCH YPaBHEHHH COOTBETCTBYIOIIMX PpEAKUUH U
(hopMyIupOBaTh BEIBOABI HA OCHOBE 3TUX PE3yJIbTATOB;

- YMeTb aHAJIM3UPOBaTh XUMHUYECKYI0 HH(OpMalMIO, MOIyYyaeMyl M3 pa3HbIX
MCTOYHHKOB (CpeCcTB MaccoBor nH(popmalmu, cerb IHTEpHET U apyrue);

- BJIaJIETh OCHOBHBIMH METOJAaMH HAayYHOIO IO3HAHUS BELIECTB M XHMHUYECKHX
ABJICHUH (HaOJroeHre, U3MEPEHHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE);

- YMETb IPOBOAUTE PAcUeThl IO XUMHUECKUM (POpMyJIaM U YPaBHEHUSIM XUMUYECKHX
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- BJaJeTh HaBBIKAMH TONYyYEHHS HHQOpPMalMH U3
HUCTOYHUKOB  pa3HBIX  THIIOB, CAMOCTOSITEIHHO
OCYLIECTBIIATh TOWCK, aHallM3, CHCTEMAaTH3aIMI0 U
WHTEpIpeTauio WHPOPMALUK PA3IUYHBIX BUAOB U
(hopM npeacTaBICHUS;

- cOo3/1aBaTh TEKCTHI B Pa3NIMUHBIX (hOpMATaX C YUETOM
HazHaueHWs WH(OpMANMU W IENEeBOW ayAWTOpHUH,
BBIOMpasi ONTUMANIbHYIO (HOpMY TMpEACTaBICHUS U
BU3YyaJIM3aIlNY;

- OIEHWUBaTh  JIOCTOBEPHOCTH,
nHpOpPMAIIUKM, €€ COOTBETCTBUE
MOpPaJIbHO-3TUYECKUM HOpMaM;

- UCTOJIb30BAaTh CpENCTBA HMH(DOPMAIIMOHHBIX U

JICTUTUMHOCTD
IIpaBOBbIM )41

KOMMYHHUKAITMOHHBIX ~ TEXHOJIOTHH B  PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpTraHU3aIMOHHBIX 3amaqd c COOIOICHIEM
TpeOOBaHMIA SPrOHOMHUKH, TEXHHUKH O€30IaCHOCTH,
TUTHEHBI,  pecypcocOepexeHHs, MPaBOBBIX U
STHUYECKUX HOpM, HOpM  HWH(OpPMAIMOHHON
0e30MacHOCTH;

- BIIQ/ICTh HABBIKAMU PACIIO3HABAHUS M 3AIIUTHI
nHpOopMaITuu, HHPOPMAITMOHHON 0€30MacHOCTH
JTUYHOCTH;

peaxunﬁ C HUCIIOJIB30BAHHEM (1)I/I3I/I‘lCCKI/IX BCJIMYMH, XapPaKTCPUIYIOIIUX BCIICCTBA C
KOJIMYECTBEHHOM CTOPOHBI: MaACCHhI, o0BeMa (HOpMaJ’II)HI)IC YCHOBI/ISI) ra3os,
KOJIMYECTBA BEHISCTBA, UCII0JIb30BATh CUCTCMHBIC XUMHWUCCKUEC 3HAHUA JJI IIPUHATHUA
peﬂleHI/Iﬁ B KOHKPCTHBIX JXU3HCHHBIX CUTYyallUAX, CBA3AHHBLIX C BCIICCTBAMU M HX
IIPUMCHCHUEM

OK 04. Paborats B
KOJIJIEKTHBE U
KOMaHJIE,

s dexTnBHO
B3aMMOJCHCTBOBAT
b C KOJIJIEraMH,
PYKOBOJICTBOM,
KJIMEHTaMH.

- TOTOBHOCTH K CAMOPa3BHUTHIO, CAMOCTOSTEILHOCTH 1
CaMOOIIpeACIICHHUIO;

-OBJIaJICHHE HaBBIKAMH Y4e€OHO-HMCCIIEAO0BATENbCKOM,
MPOEKTHON U COLIMAIBHOUN AEATEIbHOCTH;
OBianenue YHHBePCAJIbHBIMH
KOMMYHHKATHBHBIMH JeHCTBUSIMH

0) coBMecTHAs JAeTeJIbHOCTh.

- TIOHMMaTh ® WCIONB30BAaTh NPEHUMYIIECTBa
KOMaH/JHOW W WHINBHIyalIbHOU PabOTHI,

- TMPUHUMATH [EIH COBMECTHOW JeATEIhbHOCTH,
OpPTaHHU30BBIBATh U KOOPAWHUPOBATH ACHCTBUS TIO €€
JIOCTH)KEHUIO: COCTaBJIATh IUIaH JIEWCTBUH,

- yME€Thb IUIAHUPOBAaTh M BBINOJHATh XHMHUYECKUH 3KCIIEPUMEHT (IIPEBpALICHUs
OPraHMYECKUX BELIECTB INPH HAIPEBAHUH, IMOMYYEHUE STWIEHA M H3YYCHHE €ro
CBOMCTB, KAaueCTBEHHbIE PEAKLUU Ha ajJbJETHABl, KpaxXMall, YKCYCHYIO KHCJIOTY;
JIeHaTypauus O€JKOB IpPU HAarpeBaHWM, LIBETHBIE PEAKIMU OEJKOB; MPOBOIAWUTH
peaKkLuu MOHHOTO OOMEHa, ONpelessiTh CPEAY BOAHBIX PACTBOPOB, KaUECTBEHHBIC
peakuuu Ha cynbgaT-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA KATHOH aMMOHHS; PeIaTh
SKCIEpUMEHTANIFHBIE 3aa49H 110 TeMaM "Metamnsr" u "Hemeramnsr'") B COOTBETCTBUHU
C TpaBWIaMH TEXHUKM O€30MaCHOCTH MpH OOpalleHUH C BEIIeCTBAMH U
nabopaTopHbIM ~ 00OpYIOBaHWEM; IPEACTaBIATh  PE3yJAbTaThl  XMUMHUYECKOIO
JKCreprMeHTa B (OpMe 3aluCH YPaBHEHHH COOTBETCTBYIOLIMX pEaKUUHd U
(hopMyIupOBaTH BEIBOABI HA OCHOBE 3THUX PE3YJIbTATOB




pacrpenensTh pold C Yy4eTOM MHEHUN YJaCTHHKOB
00CYyX/1aTh PE3yJIbTaThl COBMECTHOM pPaOOTHI;
- KOOPJMHHUPOBATh U BBIMOIHATH PabOTy B YCIIOBHUSX

pealbHOTO, BHUPTYaJdbHOIO ¥ KOMOWHUPOBAHHOTO
B3aUMOJICHCTBUS;
- OCYUIECTBIATh  IO3UTUBHOE  CTPATETHYECKOE

MOBEJICHNUE B PA3IMYHBIX CHUTYaIUsIX, MPOSBISTH
TBOPYECTBO ¥ BOOOpaKEHUE, ObITh MHUIIUATHBHBIM
OBjaneHue YHUBEpPCAIbHBIMH PeryJassTUBHBIMU
NelCTBUSIMU:

) NPUHATHE ce0s M APYTHX JIIOEi :

- IPUHUMATh MOTHBBI U apryMEHTHI JIPYTHX JIOJIEH
TIpU aHATA3E PE3YIIBTATOB JAEITEIHEHOCTH;

- TIpU3HABATH CBOE MPABO M MPaBO JPYTHX JIOJEH Ha
OIMOKH;

- pa3BHUBaTh CIIOCOOHOCTH TOHUMATH MHP C ITO3UIHH
JPYTOro 4eJIOBeKa;

OK 07.
CopneiicTBOBaThH
COXpaHEHHIO
OKpYy’Karolen
Cperpl,
pecypcocbepexeHu
10, 3pdexTUBHO
JIeIICTBOBATh B
Ype3BbIUYaMHBIX
CUTYaIUsX.

B 06s1acTH 3K0JI0rH4€CKOT0 BOCIUTAHUSA:

- cOpPMHPOBAHHOCTh OJKOJIOTUYECKONH KYIbTYpPHI,
[IOHMMAaHWE BIHMSHHUS COIHAIHFHO-dKOHOMHYECKUX
MPOIECCOB Ha COCTOSIHUE MPUPOJHON U COLMATBHOMU
Cpenmpl,  OCO3HAaHHWE  TJO0ANBHOTO  Xapakrepa
AKOJIOTHIECKHUX MPOOIeM;

- IUIAHMPOBAaHUE M OCYILECTBIECHUE JACUCTBUI B
OKpYXalolllell cpele Ha OCHOBE 3HAHMS Iened
YCTOHYHMBOTO Pa3BUTHSI YEIOBEYECTBA;

AKTHUBHOE HENpPUATHE NCHCTBUM, NPUHOCAIIUX Bpend
OKpYyXarolei cpene;

- yMeHHe MPOTHO3HPOBATH
JKOIIOTUYECKHE  TIOCIIECTBHS
JEICTBUI, TPEeNOTBpAIATh UX;

- pacIIupeHue OImbITa JIEITETFHOCTH SKOJIOTHYECKOM
HaIpaBIIeHHOCTH;

- OBJIaJICHVE HaBBIKAMH Y4eOHO-UCCIEA0BaTENbCKOM,

MIPOEKTHON U COIMAIBHON JIESITEThHOCTH;

HeOJIaronpusTHHIC
HpeIIPHHAMAEMBIX

- chopMUpPOBaThH MPEJCTABIICHHUS: 0 XUMHUYECKOU COCTaBJISIIOLIEN
©CTECTBEHHOHAYIHOW KapTUHBI MHPA, POIH XUMHUHU B TIO3HAHUH SIBJICHUH IMPUPOIHI, B
(HOPMUPOBAHUH  MBIIICHUS HM  KYJbTYPhl JIMYHOCTH, ¢€¢ (YHKIIMOHAIBHOM
TPaMOTHOCTH, HEOOXOAMMON IS PEHICHUS MPAKTHYCCKUX 3aJad U DKOJIIOTHYCCKU
000CHOBaHHOI'O OTHOIIIEHHS K CBOEMY 3/TOPOBBIO M TIPUPOTHOM CpeIe;

- YMeTh COOIOaTh MPABHIIA IKOJIOTUUYECKH IIEIeCO00Pa3HOTo MOBENECHUS B OBITY U
TPYAOBOH NEATETHHOCTH B IIETISIX COXPAHEHHs] CBOETO 370POBbS M OKpYKaromiei
MPUPOTHON CpEeAbl; YYHTHIBATh OMACHOCTh BO3ACWCTBHS Ha >KUBHIE OPTraHU3MBI
OTIpENENeHHbIX BEIIECTB, NOHMMAs CMBICH TOKA3aTeNsl MPeAeTbHONW JOIMyCTUMON
KOHIIEHTpAIHH




[IK 1.4.
Ocy11ecTBIsATh
MIPOBEPKY
TEXHHUYCCKOI'O
COCTOSIHUS,
TEXHUYECKOE
00CITy>)KUBaHHE U
TEKYIIUI PEMOHT,
YCTPaHSTh OTKa3bl
1 BOCCTaHaBJINBaTh

- YMCHHE TIPUMEHATH TIONy4YEHHbIE 3HAHUS IS
OOBSICHEHHsI XMMUYECKHX SIBJICHUH, MPOILIECCOB,
BO3HHKAIOIINX B TPAKTHUECKOH NESITENbHOCTH M IS
OpHUHATHS 3PPEKTUBHBIX PELICHUH;

- YMEHHE J00BIBATh M HCIOIb30BaTh HH(GOPMAIUIO B
chepe npodeccuoHaNbHON NEITEILHOCTH;

- obecnieuenne OecriepeOOMHOTO (YHKIMOHHUPOBAHUS BBIYMCIHTENBHONH CETH B
COOTBETCTBHHU C TEXHUYECKUMH YCIOBHUSMH U HOPMAaTHBAMHU OOCITYKUBaHHUS;

— MpOBe/IEHNE HEOOXOJJMMBIX TECTOBBIX IPOBEPOK M MPOPHUIAKTHUECKUX OCMOTPOB;
— OCYHICCTBJICHUC MOHHUTOPUHIA MCIIOJIb30BaAHUA BBIYHCIUTEIIHHOMN CCTH,
(hukcupoBaHUE U aHAIKM3 COOEB B PabOTE CEPBEPHOrO M CETEBOI'0 000PYIOBaAHMS;

— obecrieyeHre CBOEBPEMEHHOTO BBIMTOIHEHUST TPO MIaKTHYECKUX padoT

— CBOCBPEMEHHOE BBIMIOIIHEHHUE MEJTKOI'0 PEMOHTA 000PYIOBaHUS;

— (ukcupoBaHre HEOOXOAMMOCTH BHEOUEPETHOTO OOCITY:KUBAHUS MPOTPAMMHO -
TEXHUYCCKUX CPECACTB;

— cOOJTI0/IEHN e HOPMBI 3aTpaT MaTepUaIbHBIX PECYPCOB U BPEMEHHU;

paborocmocobHOCT — BeJIeHNEe TEXHUYECKOW U OTYETHOH IOKYMEHTAIINN

b

ABTOMAaTU3UPOBAHH

BbIX

(nHpOPMAIIOHHBI

X) CHCTEM B

3aIUIIEHHOM

UCTIOTHEHHHU.

1K 3.3. - yMEHHME TPHMEHATh IIOJMYYEHHbIC 3HAHUSA A | - COPMHUPOBATH YMEHHUS PACKPHIBATH COACPIKaHIE OCHOBOIIOJIATAIOIINX XUMHYECKIX
OcymiecTBIsATh OOBSICHEHHST XUMHYECKHX SIBICHHUH, IIPOIECCOB, | TEOPHIA;

nU3MepeHHe BO3HUKAIOIINX B MPAKTHYECKON AEATENBHOCTH M IS | - c(OPMHUPOBATH YMEHHUS PACKPHIBATH OCHOBOIOJIATAIOIINE XUMUYECKHE 3aKOHBI,
mapameTpoB IpUHATHS YPPEKTUBHBIX PEIICHNH; TPaHUIBI UX TPUMEHUMOCTH;

MOOOYHBIX - yMeHue 100BIBaTh M MCIIOIB30BATh HH(POPMALUIO B | - HHTEPIPETUPOBATH STHYECKHIE aCTIEKThI COBPEMEHHBIX HCCIICTOBAHUN B XHMMUM;
3NIEKTPOMArHUTHBI | chepe mpodeccroHanbHON NeITeNbHOCTH; - paccmarpuBaTh TJIOOANBHBIE SKOJOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH U
X U3ITy4eHUH U - YMEHHE HCHOJIB30BaTh CPENCTBA WH(POPMAIMOHHO- | COPMHPOBATH IO OTHOIICHHIO K HUIM COOCTBEHHYIO TIO3HIINIO;

HaBOJIOK, KOMMYHHKAIIMOHHBIX TEXHOJIOT U B | - YMEHHUE OCYIIECTBIATH COBMECTHOE IIJIAHUPOBAHHE;

CO3/1aBaeMBIX penreHnH IpoecCHOHANTBHBIX 33734, — O00OCHOBaHHME TPEUIOKEHUS TII0 peajH3alyd CTpaTerud B 00JIacTu
TEXHUIECKUMU MH()OPMAITOHHBIX TEXHOJIOTHH;

CpencTBaMu

00paboTKH

rH}OpMaIuH

OrPaHUYEHHOTO

J0CTYyTIA.




HanpasJiienue
AeATeIbHOCTH

JIMYHOCTHBIE pe3yJbTaThbl

I'pasxknanckoe
BOCIITMTaHHEC

-cOPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMH 00YYAIOIIEr0Cs KaK aKTHBHOI'O M OTBETCTBEHHOT'O
YJleHa POCCUHCKOTO O0IIECTBa;

-0CO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBaXKCHUE 3aKOHA U TIPABOIOPSIJIKA;
-IMIPUHATHE TPAAUIVOHHBIX HAIMOHAJIbHBIX,

06H1e11ej1013eqe01<1/1x , T'YMAHUCTHYCCKUX MU ACMOKPATUUYCCKUX HCHHOCTeﬁ, B TOM 4YHCJICE B COIIOCTaBJICHUU C CUTyallUsAMU,
OTPpXKEHHBIMU B

TEKCTax JINTePaTypPHBIX MTPOU3BEICHUI, HAMMCAHHBIX HA PYCCKOM SI3bIKE;

-FOTOBHOCTb IPOTUBOCTOATH MICOJIOTHMH KCTPEMH3Ma, HAIHOHAIM3Ma, KCceHo(hoOouH,
JUCKPpUMUHAIIUU 110 COIMUAJIBHBIM, PEIIUTUO3HBIM,

pacoBbIM, HAITMOHAJIBHBIM IIPU3HAKAM;

-TOTOBHOCTb BECTH COBMECTHYIO JIEATCIHHOCTD B

HMHTEepecax IpaJIaHCKOro 00IecTBa, y9acTBOBATh B

CaMOyYIpaBIeHUU B 00pa30BaTEIbHON OpraHU3aIINY;

-yMeHMe B3aUMOCICTBOBATh C COLMAIbHBIMU

WHCTHTYTaMH B COOTBETCTBUU C UX QYHKIUSIMH U

Ha3HA4YCHUEM;

-TOTOBHOCTbH K TYMaHUTapHOU U BOJIOHTEPCKOM

JIESTENBHOCTH.

ITaTpuoruueckoe
BOCTINITAHUE

- c(popMHUPOBATL POCCUKCKOW TpPaXIAHCKOM WICHTUYHOCTH, MaTPUOTH3Ma, YBAXKEHUS K CBOEMY Hapoay, 4YyBCTBa
OTBETCTBEHHOCTH Tiepen PonuHoi,

FOpAOCTH 3a CBOM Kpaii, CBO0 PonnHy, CBOH A3BIK U KYJBTYPY, OPOLLIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;
-lIeHHOCTHOE OTHOLIEeHUEe K rOoCyJapCTBEHHBIM CHMBOJAM, UCTOPUYECKOMY U IMPUPOAHOMY HACIEAMIO, NAMSITHUKAM, OOCBBIM
[IOJBUTaM M TPYJOBBIM JOCTHKEHUSAM HAPOAA, TPAIULUIM

HaponoB Poccuu, noctuxxkenusiM Poccuu B Hayke,

HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

-ujieiiHas y0e:kIEHHOCTh, TOTOBHOCTH K CITY>KEHUIO

OtedecTBY U €ro 3aluTe, OTBETCTBEHHOCTH 32 €r0 CyAbOY

dyxoBHo-
HPaBCTBEHHOE

BOCIITUTAHUEC

-0CO3HAaHHUE TYXOBHBIX HCHHOCTeﬁ pOCCI/IfICKOFO Hapoaa;
-C(l)OpMHpOBaHHOCTb HPABCTBCHHOI'O CO3HAHUS, HOPM 3THUYHOI'O IMTOBCICHU
-CMOCOOHOCTh OLCHMUBATH CUTyallUIO U IPUHHUMATDb
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OCO3HaHHBIE PELIEHUS, OPUEHTUPYSACH HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

-0CO3HAHHUeE JTUYHOrO BKJIaJ[a B IOCTPOCHUE YCTOHYMBOIO OYAYIIETrO;
-OTBETCTBEHHOE OTHOIIEHUE K CBOUM POIUTEISM,

CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O MPUHATHUSA

LIEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUHU C TPaJULIUSIMU Hapo1oB Poccun

DcTeTnyeckoe
BOCIIMTAHUC

-3CTeTHYEeCKOe OTHOIIEHHEe K MUY, BKIIIOYas 3CTETHKY ObITa, HAYYHOrO M TEXHMYECKOrO TBOPYECTBA, CIOPTa, TPYHa,
00IIeCTBEHHBIX

OTHOIIICHUH;

-CIOCOOHOCTh BOCIIPUHUMATD PA3JINYHbIC BUIBI

UCKYCCTBA, TPAUIIMK U TBOPYECTBO CBOETO U JIPYTHX

HapOJIOB, OIIYIIATh SMOLMOHAILHOE BO3ICHCTBHE

HCKYCCTBA;

-yOeKIEHHOCTD B 3HAYMMOCTH ISl IAYHOCTH U

00I111eCTBa OTEYECTBEHHOTO0 1 MUPOBOI'O HCKYCCTBA,

STHHUYECKUX KYJIbTYPHBIX TPAIUIMHA U HAPOIHOIO, B

TOM YHCJIE CJIOBECHOT0, TBOPYECTBA;

-rOTOBHOCTb K CAMOBBIPaYKCHHIO B Pa3HBIX BHIAX

HCKYCCTBa, CTPEMJICHHE MPOSBIATh KauecTBa TBOPUECKOHM JIMYHOCTH, B TOM YHCJE IPU BBIIOJHCHUU TBOPYECKHX padoT II0
PYCCKOMY SI3BIKY

Tpynosoe
BOCIIUTaHUE

-TOTOBHOCTb K TPYZY, OCO3HAHHE LIECHHOCTU MacTepPCTBa, TPYIOIIO0HE;

-TOTOBHOCTb K aKTHBHOH AESITEIBHOCTU TEXHOJOIMYECKON M COLMAIbHON HAIIPAaBIEHHOCTH,
- CIIOCOOHOCTh MHUIIMKPOBATD, INIAHUPOBATh U

CaMOCTOSITEIBHO OCYLIECTBIIATh TAaKYIO AESTEIbHOCTh, B TOM YHCIIE B IPOLIECCE U3YUCHUS
PYCCKOTO SI3BIKa;

-MHTepec K pa3lu4HbIM cdepaM npodeccroHaIbHON AEITENbHOCTH, B TOM YHCJIE K AEITEIbHOCTU (DUIIOIOrOB, KYpPHAJIHCTOB,
nucaTeseH;

-yMeHHe COBEpIaTh OCO3HAHHBIN BRIOOP OyyIeit

npodecCHy U pearu30BbIBaTh COOCTBEHHBIE

KU3HEHHBIC IJIaHBbI;

-TOTOBHOCTb U CIIOCOOHOCTH KOOPA30BAHUIO U

camMo00pa30BaHUIO HAa MPOTSHKEHUH BCEH KU3HH.
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DKOI0rn4YecKoe
BOCIHUTAHUE

-c(OpMHPOBAHHOCTD 3KOJIOTMUECKON KYIbTYpHI,

MTOHMMAaHUE BIHSHUS COL[UANTBHO- SKOHOMHUYECKHUX

MPOLIECCOB HAa COCTOSIHUE MTPUPOIHON U COLUAIIBHON

cpepl,

-0CO3HAHHUeE TJI00aTBFHOT0 XapaKTepa SKOIOTHY ECKHX

podeMm;

-IJIAHMPOBAaHUE U OCYLIECTBICHUE JECHCTBUN B

OKpYXaIOILEH Cpelie Ha OCHOBE 3HAHMUSI LI€IE YCTOMYNBOIO Pa3BUTHS YEIOBEUECTBA;
-aKTUBHOE HENPUITHE JEUCTBUH, IPUHOCSIINX

BpEJl OKPYKaIOLIEH Cpele;

-yMeHHe [TPOrHO3UPOBATH HEOIArONpPHUsTHBI

€ DKOJIOTMYECKHE MTOCIIEACTBUS IPEANPUHUMAEMBIX TEHCTBUN U IPENOTBPAILATh UX;
-pacumiMpeHMe ONbITa AEITENFHOCTH KOJIOTHIECKOM

HaIpaBJIEHHOCTH.

IlenHocTy Hay4HOTO
[IO3HaHUA

-C()OPMHUPOBAHHOCTh MHUPOBO33PEHUS COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHA U OOIIECTBEHHOM MPAKTHKH,

OCHOBAaHHOT'O Ha JHAJIOTE KYIBTYP,

CITIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOET'O MECTa B

TTOJIMKYJETYPHOM MHPE;

-COBepPUIEHCTBOBAHUE SI3bIKOBOM U YATATEIbCKOU

KYJIBTYpbI KaK CPeACTBa B3aMMOACHCTBHUS MEXIY JIFOIbMHU U TIO3HAHUS MHPA;

-0CO3HAHUE [IEHHOCTH HaYIHOW JeATeThbHOCTH,

-FOTOBHOCTb OCYIIECTBIIATH yIeOHO- NCCIIEIOBATENHCKYIO U TPOEKTHYIO AESITeIHbHOCTD, B
TOM YHCIIE TIO PYCCKOMY SI3BIKY, MHAWBHATYaTHHO

U B rpymnme
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2. CTPYKTYPA Y COJAEPX KAHHUE OBIIEOBPA30OBATEJIbHOM JACHUILINHBI

«XHUMMUS»

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThl

Bua yueoHoii paboTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4.

OcHoBHOe coep:KaHue 64
B T. 4.:

TEOPEeTUYECKOE 00yIeHNE 30
MPAKTAYECKUE 3aHATUS 24
nabopaTOPHBIC 3aHATHUS 10
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJepKaHMe (COAePKAHUE 5
NMPUKJIATHOTO MOYJIfA)

B T. 4.

TEOpPETHYECKOE 00yUueHnE 2
MPAKTUYECKHUE 3aHITH 4
IIpomexyTrounas arrectauus (audd. 3ayer) 2
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2.2. TeMaTu4eCKHH IJIaH U coacpikaHue TUCHUNIIJIUHDBI

HaunmenoBanme Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), O01eM YACOB dopmupyembie
pa3aesioB M TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb KOMMETEeHI[HH
1 2 3 4
OcHoBHOe coep:KaHue 64
Pazgea 1. OcHOBBI CTPOCHUSA BelleCcTBa 6
Tema 1.1. OcHoBHOE coep:KaHue 4 OK 01
Crpoenue aToMOB JIP 1-7
XEMHIECKHX Teopernueckoe odyuenue 2
AJIEMEHTOB U - _
- CoBpeMmeHHas Mofelb CTpoeHus artoma. CHMBOJIMYECKHH S3BIK XHMHH. XWUMHWYECKUH DIIEMEHT.
HMITICCKOi OnektpoHHas KoHpurypaius aroma. Kiaccupukanus XMMHUYSCKHX JJIEMEHTOB (S-, P-, O-3JI€MEHTHI).
CBS3I BanenTHbie  IEKTPOHBI. BaneHTHOCTS. DJIEKTpOHHAsI ~ MpUpPOJAa  XMUMHUYECKOM  CBS3M. 2
DNEeKTPOOTPULIATENbHOCTh. BuIbl XUMHYECKON CBsI3M (KOBaJeHTHAas, WOHHAs, MeTaJuInyecKas,
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa3oBaHMs
IIpakTHYecKkne 3aHATHS 2
Pemienne 3amaHuii Ha WCMNOJB30BAaHUE XUMHUYECKOW CHUMBOJMKM M Ha3BaHUM COEIUHEHUH 10
HOMEHKJIAType MEKIYHAPOJHOTO COI03a TEOPETHUECKOM U MPUKIIATHOM XUMUU U TPUBUAJIbHBIX Ha3BaHUM
JUIS COCTABIICHUSI XUMUYECKHX (POPMYJ IBYXaTOMHBIX CO€AMHEHUN (OKCHUIOB, CYIb(PUIOB, TUIPUIIOB U
T.II.) U APYTUX HEOPTraHMYECKUX COCIUHEHHUM OT/IEIbHBIX KJIaCCOB. 2
[IpakTiyeckue 3alaHUsl HA YCTAHOBIICHUE CBSI3U MEX]y CTPOCHHEM aTOMOB XMMHUYECKHX IJIEMEHTOB U
MEePUOIUIECKIM H3MEHEHHEM CBOMCTB XMMHUYECKHX JJIEMEHTOB M UX COCJUHEHHH B COOTBETCTBUH C
nosioxxenreM [leprouueckoit CUCTEMBI.
Tema 1.2. OcHoOBHOE cojlep:KaHue 2 OK 01
OK 02
IIpakTnyeckune 3aHATHSA 2
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ITepuognueckuit
3aKOH U Tabnuma
J.N. MenneneeBa

[Tepuonnueckas cucreMa xuMmuueckux aemeHToB .M. Menaeneea. ®u3znueckuii CMbICI
[lepuoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX HMU MPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBHH C IOJIOKEHUEM
XMMMUECKOT0 a1eMeHTa B [lepuoanueckoit cucremMe. MUpoBO33peHUECKOE M HAYYHOE 3HAUECHUE
[Tepuoanueckoro 3akona [I.1. Menneneesa. [Ipornossr J1.11. MenneneeBa. OTKpBITHE HOBBIX
XMUMHMYECKUX DJIEMEHTOB.

Pemenue npakTHKo-OpUEHTHPOBAHHBIX TEOPETUUYECKHX 3aJJaHUM Ha XapaKTEePHU3aL[UI0 XUMUYECKUX
2J1IeMEHTOB «MeTallmnueckue / HeMeTalJIn4eCKHe CBOWCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMUYECKHX
3JIEMEHTOB B COOTBETCTBHUHU C UX JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B IIEPUOIUYECKON cucTeMe
xuMudecknx aneMmenToB .. Menneneera»

JIP 1-7

Paspnen 2. Xumuyeckue peakuuu

10

Tema 2.1. Turs!
XUMHUYECKUX
peakuui

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

Knaccudukanus u TUIBI XUMUYECKUX PEaKIUil C ydacTueM Heopranudeckux BeuiectB. CocTtaBieHue
ypaBHEHUH peakiuii COSAMHEHUS, PA3JI0KEHHUs, 3aMEIICHHsI, 0OMEHA, B T.4. PEaKIIUi TOPEHU,
OKHUCJICHUS-BOCCTAHOBJICHHUSL.

YpaBHeHUs OKHCTEHUSA-BOcCTaHOBNIEHUA. CTeneHb okucieHusi. OKUCINUTENb U BOCCTAHOBUTEb.
CocraBiieHre U ypaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENLHBIX PEAKIIM METOI0M 3JIEKTPOHHOTO
6anmanca. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPO/IE, MPOU3BOACTBEHHBIX IIpoIeccax 1
KU3ZHEJESATEIbHOCTH OPraHU3MOB

IIpakTHYeckue 3aHATHS

KommuecrBeHHbIe OTHOIECHUA B XUMUH. OCHOBHBIE KOJIWYECTBEHHBIC 3aKOHBI B XUMHHU U pacUCThI 110
YPaBHCHUAM XHUMHWYCCKUX peaKuHﬁ. Monp kKak eIuHHIA KOJMYECTBA BEIECTBA. MOJ'ISIpHaSI mMmacca.
3aK0OHEBI COXpaHCHHA MACChl U DHECPIHH. 3aKoH ABoraz[po. MOJ'IHpHLIfI 00beM razoB. OTHOCHTEIbHAS
MJIOTHOCTH ra3oB. PacueTsl o YPaBHCHUSAM XUMHUUYCCKUX peaKI_lI/Iﬁ C HCIIOJIB30BAHHUCM MacCCHI, o0BeMa
(HOpMaJ'ILHLIe YCJ'IOBI/IH) ra3oB, KOJIMYCCTBA BCIICCTBA

OK 01
JIP 1-7

Tema 2.2.

QHGKTpOJII/ITI/ILICCKaH

OcHoBHOE conepkaHue

Teopernueckoe o0yuenune

OK 01
OK 04
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JUucconranusa u

Teopus anexkrponutndeckoil aucconranyy. MoHbl. DJIEKTPOJIMTHI, HEANEKTPOIUTHIL. Peakiiuu HOHHOTO

JIP 1-7

MOHHBIH 00MeH oOmena. CocraBjieHHEe peakiiii HOHHOTO OOMEHa MyTeM COCTaBJICHHS MX MOJHBIX M COKpPAIIEHHBIX 2
MOHHBIX YpaBHEHUN. KHCI0THO-OCHOBHBIE peaklMU. 3a/1aHusl HA COCTaBICHUE HOHHBIX PEaKIUil
JlabopaTopHble 3aHATUSA 2
JIaGopatopHast paboTa “THITBI XAMHUECKUX peaKIuii”.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOHBIX U 00pa3yrOMIMXCS BEUIECTB) U IPU3HAKOB 5
XUMHUYECKUX peakuuid. [IpoBenenne peakunii HOHHOTO 0OMEHa, ONPEIEIEHNE CPEIbl BOAHBIX
pacTBOpOB. 3a1aHNs Ha COCTABJIEHNE NOHHBIX peakluii
KounTtpoJubHas
CrpoeHue BeliecTBa U XMMHUYECKUE PEAKIINH 2
padora 1
Pasznea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BellleCTB 16
Tema 3.1. OcHOBHOE coep:KaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIaTypa 1 Teoperuyeckoe o0yueHue 2 MK 1.4
CTpOEHHUE o IIK 3.3
IIpenmer Heopranndeckoil xumun. Knaccuduxanus HeopraHudeckux BeriecTs. [IpocTeie U c10kKHbIE P 1-7
HEOPraHN4eCcKuX -
p BeniecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BELIECTB (OKCUIbI, TUAPOKCUBI, KUCIOTHI, COJIH).
BELIECTB
B B3anMocBs3b HEOpraHMUECKUX BEIIECTB. ArperatHble COCTOsIHUS BelecTBa. Kpucramnuueckue u
amopdHble BelecTBa. THUITbl KPUCTAUIMYECKUX PELIETOK (aTOMHAs, MOJIEKYIspHasi, HOHHa, 2
MeTajuInyecKas). 3aBUCUMOCTb (PU3MUYECKMX CBOMCTB BELECTBA OT THIA KPUCTAININYECKOM peIeTKH.
3aBUCUMOCTh XUMHUYECKOM aKTUBHOCTH BELIECTB OT BUJA XMMUYECKOM CBSI3U U TUIIA KPHCTAININYECKOM
peweTky. [IpuunHbl MHOroOOpasus BellecTB
IIpakTHYecKkne 3aHATHS 2
HomeHknaTypa HeOpraHMUeCKUX BEIEeCTB: Ha3BaHHUE BEIIECTBA UCXOMS U3 UX XUMUYECKOH (OPMYIIbI
WIH COCTaBJICHUE XUMHUECKOH (hOpMYIIbl UCXO/I U3 Ha3BaHUs BEIECTBA [10 MEXTyHAPOIHON
(MIOITAK) mnu TpuBHabHOW HOMEHKIATYpE. 2

Pemenne MPAKTUYCCKUX 3aJlaHUM 110 KJ'IaCCI/I(I)I/IKaI_II/II/I, HOMCHKIJIAaTYpC U XUMHUUYCCKUM Q)OpMYJ'IaM
HCOPraHNMYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB (yrapHLIﬁ ras, yTJIeKI/ICJIHﬁ ra3, aMMHak, raicHas
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W3BECTh, HETAIICHASI U3BECTh, MUTHEBAS COJA U JPYTHX): HA3bIBATh U COCTABIIATH (POPMYJIIbI XUMUUECKHUX
BELIECTB, ONPEAEHATh IPUHAJICKHOCTD K KJIACCY.

Hcrounnkn XumMudeckoi nHpopMaIuu (CpeICTB MacCOBOM MHpOpMaIuu, ceTh MHTepHET U npyrue).
[Touck nHpopMaIuu Mo Ha3BaHUSIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyram

Tema 3.2. Qusuko- | OcHOBHOe cojiepKaHNe OK 01
XUMUYECKUE OK 02
CBOICTBA Teoperuyeckoe 00yuenune K 1.4
HCOPraHMHCCKUX Meramnbl. OOue Qusndyeckue U XUMHUYECKUE CBOMCTBA MeTauioB. CrocoObl MOJydyeHus. 3HaueHne K 3.3
petiects METaJJIOB U HEMETAJUIOB B NIPUPOJE U >KU3HEICSATENbHOCTH 4YeJoBeKa M opranu3mon. Kopposus P 1-7

METaJJIOB: BUAbI KOPPO3HH, CIIOCOOBI 3aLIUTHI METAJUIOB OT KOPPO3UHU

Hemeranner. OOmue ¢usnueckne W XUMHUYECKHE CBOMCTBA HEMETAIOB. TUMHWYHBIE CBOMCTBA

Hemetaiios [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coeilnHeHu HeMeTaioB. KpyroBopotsl

OMOTreHHBIX AIIEMEHTOB B IIPUPO/IE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB (OKCHIOB, THAPOKCUIOB,

KHCIIOT, COJIeH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOICTB MPOCTHIX BELIECTB, BOAOPOIHBIX

COEIMHEHMH, BBICIIMX OKCUAOB U TUAPOKCHUIOB

IIpakTHYeckue 3aHATHS

CocraBiieHHE ypaBHEHMI XMMHUUYECKHX PEAKUUWA C y4aCTUEM IPOCTBIX U CIOKHBIX HEOPraHMYECKHUX

BEIECTB: METAJJIOB M HEMETAJJIOB; OKCHJIOB METAJIJIOB, HEMETAJUIOB U aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBAaHUM U aM@OTEpHBIX THIPOKCHIOB; HEOPraHUYECKHX COJICH,

XapaKTEPHU3YIOLUIMX UX CBOKCTBA.

Penienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKHUX 3aJaHUM Ha CBOMCTBA, COCTaB, IMOJy4YE€HUE U

0e30MacHOe HCIOJIb30BAHUE BAXHEHIIUX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOM

JESATEIbHOCTH YEJIOBEKa
Tema 3.3. OcHoBHOeE coep:xaHue OK 01
WNnentuduxarnms OK 02
HEOPraHHYECKUX JlabopaTopHble 3aHATHS OK 04
BEIIECTB JIP 1-7

Ha6opaTopHa$1 pa60Ta «I/I)ICHTI/I(I)I/IKEIHI/IH HCOPraHN4YC€CKUX BCHICCTB».
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Pemrenne sKkcnepUMEHTAJBHBIX 3aJad II0 XMMHYECKMM CBOMCTBAM METAJZIOB M HEMETAUIOB, I10
Paco3HaBaHUIO U MOIYYCHUIO COEAMHEHUN METAJIJIOB U HEMETAILIOB.

Wnentudukanus HEOPraHWYECKHX BEIIECTB C HCIOJIB30BAHMEM HX (DU3UKO-XUMHUYECKUX CBOMCTB,
XapaKTEepPHBIX KaueCTBEHHBIX peakuuidl. KauecTBeHHblEe peakuuu Ha cyab(par-, kKapOoHaT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHUS

KoHnTpoJubHas .

CBoiicTBa HEOPraHUYECKUX BEILLIECTB 2
pabora 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHUYeCcKHUX BellleCTB 24
Tema 4.1. OcHoBHOE coep:kaHue 4 OK 01
Knaccudukanus, [IK 1.4
CTpOeHHe 1 Teopernyeckoe o0yuenue 2 K 3.3
HOMCHIKIaTypa [losiBneHne U pa3BUTHE OPraHMYECKON XUMUHU Kak Hayku. [IpenMer oprannueckoit xumun. MecTto u P 1-7
OPTaHMHICCKIX 3HaYEHUE OPTaHNYECKON XMMHH B CUCTEME €CTECTBEHHBIX HayK.
petiects XUMHYECKOE CTPOCHHE KaK MOPSJAO0K COCAUHEHHS aTOMOB B MOJIEKYJE COTJIACHO WX BaJCHTHOCTH.

OCHOBHBIE TOJIOKEHUSI TEOPUA XMMUUYECKOTO CTPOEHUSI OpraHndyeckux coeaqunennii A.M. byrtieposa.

YriaepoaHblil CKEJIeT OPraHu4YeCKOM MOJIEKYJIbl. 3aBUCHUMOCTH CBOMCTB BEIIECTB OT XUMHUYECKOTO

CTpOEeHUs MOJIeKy. M3omepus u n30Mephl. 2

[lonsitne o ¢yukuuonanpHOU rpynme. Pamukan. I[lpuHumMnsl  KiacCU(pHUKAUU  OPraHUYECKUX

coenuHeHU. MexayHapoaHas HOMEHKJIATypa U MPUHIUIB HOMEHKIATYyphl OpPraHM4eCcKHX

coenuHeHuil. [lonsitTue 00 a3oTcoAepKallUX COEAUHEHHUAX, OUOJIOTMYECKH AaKTHBHBIX BEIECTBaX

(yrneBojax, »xupax, Oeikax W Jp.), BBICOKOMOJIEKYJISPHBIX COEAMHEHUAX (MOHOMEp, MOJUMEp,

CTPYKTYpPHOE 3BEHO)

IIpakTHyeckune 3aHATHS 2

Homenknatypa opraHM4ecKUX COEAMHEHUN OTIENbHBIX KJIacCOB (HACHIIICHHBIC, HEHACHIIICHHBIE U

apoMaTHU4ecKHe YriaeBOAOPOIbl, CHUPTHI, (DEHOJIbI, adbAETUIbl, KETOHBI, KAPOOHOBBIE KHCIOTHI U JIp.)

CocraBiieHHe TOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOPMYNl OPraHUYECKUX BEIIECTB OTACIBHBIX 5

KJIaCCOB, HUCMOJIb3YSl MX Ha3BaHUS MO CHUCTEMAaTHYECKON M TpPUBUAIBHOW HOMEHKJIAType (STHIIEH,
alleTWIeH, TIMLIEpHH, (GeHos, (opMalbleru]l, YKCyCHas KHCIOTa, MIMUMH). PacueTsl mpocreifmeit
(opMyIbl OPraHMYECKOM MOJIEKYIIbI, HCXOs U3 3JIEMEHTHOTO cocTaBa (B %)
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Tema 4.2. CBoiicTBa
OpraHUYECKUX
COeIUHEHUN

OcHoBHOe coepkaHue

12

TeopeTuquRoe oﬁyqelme

OU3NKO-XMMHUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTAEIbHBIX KJIAcCOB (0COOEHHOCTH
KJaccu(UKaIy 1 HOMEHKIIATYPbl BHYTPH KJIacca; TOMOJIOTHYECKHIA psl 1 oOmas popmyna; nzomepus;
(u3HUecKre CBOMCTBA; XUMUYECKHE CBOKWCTBA; CIIOCOOBI TIOJTyUeHUS ):

— TpeJeNibHbIE YIIeBOJOPOIb! (aJIKaHbl M LUKIIOAJIKaHbl). ['opeHne MeTaHa Kak OJWH W3 OCHOBHBIX
HCTOYHHUKOB TeIJIa B IPOMBIIIJIEHHOCTH U ObITy. CBONCTBA MPUPOHBIX YIIIEBOIOPOAOB, HAX0K/ICHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HempejaenbHble (AJKEHbl, AJKUHBI W allkaJueHbl) M apoMaTHYeCKHue YrieBoAOpoJbl. [opeHue
alleTUJIEHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO MJIAMEHU JIJIsl CBAPKHU U PE3KH METAJJIOB

— KUCJIOPOJICOIeprKalie COeAMHEHU (CIUPTHI U GEHOJIbI, KAPOOHOBBIE KHCIOTHI U 3(UPHI, aJIbIETHIbI
U KETOHBI, KUpbI, yrieBonbl). [IpakTuueckoe NpuMEHEHHE STUIICHIVIMKOJS, INMLEpHHa, (eHoa.
[Ipumenenue ¢opmanbaeruaa, aneTalbIeruia, yKCYCHOM KHUCIOThl. Mbula Kak COJHM  BBICIINX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOMCTBA MblJia

— a30TCOoJeprKallfe COeAUHEHHsA (aMUHBI W aMHUHOKHCIOTHI, Oenku). BpicokoMoeKynspHbie
coeMHeHUs (CMHTEeTUYEeCKHe U OMOJIOrMYeCcKU-aKTUBHbBIE). MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepu3arnus 3TUIEHa KaK OCHOBHOE HAINIPaBJIEHUE €ro UCIIOIb30BaHUSI.

I'enetnueckas cBs3b MKy KJIaCCAaMH OPTaHUYECKUX COCIMHEHUN

IIpakTUYeckue 3aHATHS

CBolicTBa OPraHu4YCCKuX COC,I[I/IHGHI/Iﬁ OTACIBbHBIX KJIACCOB (TpI/IBI/IaJ'II)HaH H MCXKAYHaApoaHasd
HOMCHKIJIATypa, XUMHUYCCKUC CBOﬁCTBa, CII0COOBI HOJ'Iy‘IeHI/ISI)Z npcaciIbHbIC (aJ'IKaHBI u I_II/IKJ'IoaJ'IKaHBI),
HCIIPCACIIbHBIC (aJ'IKeHLI, AJIKMHBI U aJ'IKaI[I/ICHBI) H apoOMAaTHUYCCKUC YITICBOAOPOAbI, CIIUPTHI U (beHOJIbI,
Kap6OHOBI>I€ KHCJIOTBI u 3(1)I/IpBI, AJIbACTUIbI n KCTOHBI, AMHUHBI u AMHWHOKMCJIOTHI,
BBICOKOMOJICKYJIAPHBIC COCAMHCHUA. 3a,I[aHI/I$I Ha COCTaBJICHHC ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ C
Y4aCTUEM OPraHUYCCKUX BCIICCTB HA OCHOBAHHUU UX COCTAaBa U CTPOCHUA

CocraBiaeHHE CXEM peaKquI (B TOM YHCJIC TII0 TMPCIJIOKCHHBIM LETIOYKaM HpeBpaHleHHﬁ),
XapaKTCPUIYIOIIUX XUMHUYCCKUC CBOMCTBa OpPraHNYCCKUX COCOUHEHMI OTACIbHBIX KJI1aCCOB, CIIOCOOBI

OK 01
OK 02
OK 04
I[IK 1.4
IIK 3.3
JIP 1-7
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X IIOJY4YCHUS M Ha3BaHUE OPraHMYECKMX COCOUHEHUN II0 TPUBUAIBHOM WIM MEXIYHapOIHOU
CHUCTEMATUYECKON HOMEHKJIAType.
Pemmenue MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPETUYCCKUX 3aI[aHI/Iﬁ Ha CBOMCTBa OpPraHn4CCKux
COCIMHEHUH OTJEIBHBIX KJIACCOB

JlabopaTopHas pa6ora

JlaboparopHas padota “IIpeBpaiieHnss OpraHnYecKUX BEUIECTB IIPU HarpeBaHuu".
[Tony4yenue 3TUIIEHA M U3Y4YEHHE €0 CBOMCTB. MOaenpoBaHue MOJIEKYJI U XUMUYECKUX ITPEBPALICHUIN
Ha MIpuUMepe dTaHa, ITUIICHA, alleTUIEHA U Jp.

Tema 4.3.
Wnentuduxarnms
OpPraHHYECKUX
BEIIECTB, UX
3HAYECHHUE U
MIPUMEHEHHE B
OBITOBOM U
MPOU3BOJCTBEHHOMN
IEeITEILHOCTH
yeJioBeKa

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

buoopranmueckne coemauHeHus. [IpuMeHeHHe W OWoNOTHYEecKas poOJb yrieBojaoB. OKHCIeHHE
YIJIEBOJOB — WCTOYHUK DSHEPTHUHM JKMBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMUHOKHCIIOT.
[IpeBpamenusi OenkoB NUINKM B opraHu3Mme. buonornveckune ¢yHkuuu OenkoB. buosormveckne
(dbyHKIIMM XUPOB. PoJIh OpraHnuecKoi XMMUHU B PEIICHUH MPOOJIeM MUIIEBOH 0€30TaCHOCTH

Ponp oprannueckoil XMMHUM B peHIEHWH MPOOJEM SHEPreTHYECKOM O€30MacHOCTH, B Pa3BUTHUU
MEUIMHBI, CO3ITaHUN HOBBIX MaTepUaIOB, HOBBIX HCTOYHMKOB HEPTUHU (aJIbTEPHATUBHBIE HCTOUHUKU
sHeprun). OnmacHOCTh BO3JCHCTBYS Ha )KUBbIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OT/AEIbHBIX KJIACCOB
(YrneBoJopo/ibl, CIUPTHI, (EHOJbI, XJIOPOPraHUYECKHUE MPOU3BOJAHBIC, ABJIETUIBI U JpP.), CMBICI
MoKasaress MpeAesbHO TOMYCTUMOM KOHIEHTPALuU

JlaGopaTopHble 3aHATHS

JlaboparopHas padoTta: “UneHTuduranus opraHM4eCKuX COSAMHEHUN OTEIBbHBIX KIIACCOB”
WNnentuduxaims opraHn4ecKux COeTUHEHUHN OTIENbHBIX KIIACCOB (Ha MpUMeEpe albAeTHI0B, Kpaxmala,
YKCYCHOM KHCITIOTBI, OETTKOB U T.I1.) C UCTIOJIb30BAaHMEM UX (PU3UKO-XUMHUYECKUX CBOMCTB U XapaKTEPHBIX
KaueCcTBEHHBIX peakiuil. [leHarypanus Oenka mpu HarpeBaHuu. L[BeTHble peakiuu OENKOB.
BoO3HUKHOBEHME aHAIIMTUUYECKOTO CUTHAja C TOYKU 3PEHUS] XUMHUYECKUX MPOIECCOB MPHU MPOTEKAHUU
KaueCTBEHHOU peaKIiy, MO3BOJISIONICH HACHTUPHUIIMPOBATH MPEAIOKEHHBIE OPraHNYeCKHUEe BEIeCTBa

OK 01
OK 02
OK 04
I[IK 1.4
IIK 3.3
JIP 1-7
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KonTpoabHast

CrpykTypa 1 CBOMCTBA OPraHUYECKUX BELIECTB

padora 3
Paznea 5. Kunernueckue u TepMoAHHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEeKAHUSI XMMHYECKHUX PeaKuui
CxkopocTb OcHoBHOE coep:kaHue OK 01
XUMHAYECKUX OK 02
peaxwui. Teoperuuyeckoe 00yuenune K 1.4
XUMHYECKOE C . K 3.3
paBHOBecHe KOPOCTb pEaKlMM, €€ 3aBUCHMOCTb OT PA3JIMYHBIX (PAKTOPOB: IPUPOJIBI pearnpyloLyix BeLIECTs, P 1.7
KOHLIEHTPALIMK pPEearupyrolyux BeLIECTB, TEMIEpaTypbl M IUIOIIAJM PEAKUHOHHOW MOBEPXHOCTH.
TemoBbie 3¢ (HeKTh XUMUYECKUX peaKuil. DK30-U IHIOTEPMUUYECKUE, PEAKIIUH.
OOpaTumocTh peakiuii. XUMHUYECKOEe PABHOBECHE M €ro CMEIIEeHHE MOJA JCHCTBHEM pa3IHMYHBbIX
(hakTOpOB (KOHIIEHTpAILMs PeareHTOB WK IPOAYKTOB PEaKIINH, AaBJIEHUE, TEMIIEpaTypa) sl CO3AaHUs
ONTUMAJIBHBIX YCIIOBUN MPOTEKaHUsI XUMHUYECKUX rpoueccoB. [Ipuniun Jle HlaTense
IIpakTHYeckne 3aHATHSA OK 01
OK 02
Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUIl Ha aHanu3 (aKTOPOB, BIMSIOMIMX HAa H3MEHEHHE MK 1.4
CKOPOCTH XUMUYECKOU peakiuu, B T.4. C MO3ULIUN IKOJIOTUYECKHU [€I1eCO00pa3HOro MOBEJACHHUS B ObITY MK 3.3
U TPYAOBOH EATEIHHOCTH B IEJIAX COXPAHEHHS CBOETO 3/I0POBbS U OKPY’KaIOIIEH IPUPOTHOM Cpebl. JIP 1-7
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha mnpuMmeHenwe npuHuuna Jle-llarense s
HAXO0XJCHUS HaIpaBJICHUS CMEIICHUS pPAaBHOBECHS XMMHUYECKOM peakuuu U aHanu3 (pakTopos,
BIIUSIIOIIUX HA CMEIIEHNE XUMUYECKOTO paBHOBECHS
Pa3znea 6. PacTBopbI
Tema 6.1. OcHoOBHOE cojlep:KaHue OK 01
[TonsTue o OK 02
pacTBopax Teoperuyeckoe o0yueHue OK 07
I[IK 1.4
PactBopenne kak (usuko-xumudeckuii mporecc. PactBopbl. CriocoObl MPUTOTOBIEHHSI PACTBOPOB. MK 3.3
PactBopumocTs. MaccoBass 7058 pacTBOpeHHOro BemiecTBa. CMbICH MMOKa3aTenss MpeaeabHO JIP 1-7

Z[OHYCTHMOﬁ KOHICHTpAUN U €0 UCIIOJIB30BaHUC B OLICHKEC 9KOJIOTMYECKOM 0€30MacHOCTH.
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[IpaBuna 3KOJOTHYECKH IENeCOOOPa3HOTO IMOBEICHHUS B OBITY UM TPYAOBOW JIEATEIBHOCTH B LIEISAX
COXPAHEHUS CBOETO 3JI0POBbS U OKPYXKAIOIIEH IPUPOIHON CPEAbL; ONTACHOCTh BO3AECHCTBUS HA JKUBBIE
OpraHru3MbI OIIPECACIICHHBIX BCIICCTB.

Pemenune npakTuko-OpUEeHTUPOBAHHBIX PACUETHBIX 3aJJaHUM Ha pacTBOPBI, UCIOJIb3YEMbIE B OBITOBOH U
MPOU3BOJACTBEHHOM JESITEILHOCTH YEIOBEKA

Tema 6.2. OcHoBHOE coep:kaHue OK 01
Uccnenosanue OK 02
cBOifcTB pacTBOpoB |/1a00paTopHbIe 3aHATHS OK 04
K 1.4
JlabopaTtopHnas pabota «IIpurotoBieHue pacTBOPOBY. K 3.3
[IpuroToBiieHue pacTBOPOB 3aAaHHOM (MaccoBOM, %) KOHLUEHTPALUH (C TPAKTUKO-OPHEHTUPOBAHHBIMU JIP 1-7
BOIIPOCAMU) U ONpeiesIEHUE Cpeibl BOAHBIX PACTBOPOB.
Pemenue 3a1ay Ha MPUTOTOBIIEHUE PACTBOPOB
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAepKaHMe (COMepPKAHUE TPUKJIATHOTO MOXYJISA)
Pa3nen 7. XuMus B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJI0BEKAa OK 01
OK 02
Xumus B 6biTy 1 [OCHOBHOE cOIep:KaHue OK 04
IMPOU3BOJACTBCHHOU OK 07
NESTeTbHOCTH Teopernyeckoe o0yueHue K 1.4
HejopeKa Hosgeiimre 10CTHXKEeHNST XUMUYECKOW HAYKH U XUMUYECKOM TexHosnoruu. Poibp xumMuu B obecrieueHuu 1K 3.3
9KOJIOTMYECKOM, SJHEPreTUYECKOM 1 MUIIEBOI 6e30macHOCTH, pa3BUTUU MeauliuHbl. [IpaBuia noucka u JIP 1-7

aHaJl3a XUMHYECKOM HH(POpMAIMM W3 Ppa3UYHbIX HCTOYHUKOB (Hay4yHass U ydeOHO-Hay4dHas
IuTepaTrypa, cpeAcTBa MaccoBoil undopmarmu, cetb IuTepHer)

IlpakTHYeckue 3aHATHSA

ITouck m aHanmu3 KeMcoB O MNPUMCHCHHUU XHMHWUYCCKHX BCIICCTB U TEXHOJIOTHH C yuaeToOM 6yz[ymel71
HpO(i)eCCHOHaHLHOﬁ JACATCIIBHOCTH 10 TEMaM: BayKHEHIIINE CTPOUTCIIbHBIC MaTCpHaJIbl,
KOHCTPYKIHMOHHBIC MaTe€puajibl, KpacKH, CTCKJIO, KCpPAMHKA, MaTCpuaJibl I SJIICKTPOHUKU,
HaHOMAaTCpHajibl, TCKCTUJIbHBIC BOJIOKHA, HWCTOYHUKU OHCPIrUH, OPraHUYCCKUC U MHUHCPAJIBHBIC
y,Z[O6peHI/I$[, JICKApCTBCHHBIC BCIICCTBA, OBITOBAsT XUMHSL.

3aIJ_[I/ITaZ Hpe,Z[CTaBJ'IeHI/Ie PE3YyJIbTAaTOB PCHICHUA KEHCOB B (I)OpMe MHUHH-J0KIIaga € Hpel’»eHTaHHefI
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HpOMe)KyTO'lHaﬂ arrecranmd 1Mo JMCIMIIJInNHE (33‘{eT)

Bcero

72
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBLLIEOBPA30BATEJILHOM
JUCLUIINHDBI

3.1. TpeGoBaHNs K MUHMMAJbLHOMY MAaTEPUAILHO-TEXHUYECKOMY 00ecne4yeHUIo
Jns peanuzanuy MPOTrpaMMBbl  TUCHUIIIMHBL TPEAYCMOTPEHBI CIEAYIONINE CIElHaTIbHbIE
MOMENIEHUs: YueOHBIN KaOuHEeT «XUMUN», BKIIIOUas YIeOHYI0 XUMUUYECKYIO TA00OPaTOPHIO.

Oo6opynoBanue y4eOHOro kaduHera (HarJsiiHble MOCoOMs): HAOOPHI IIAPOCTEPIKHEBBIX
MOJIEJIEH MOJIEKYJI, MOJEJIN KPUCTATUIMYECKUX PEIIECTOK, KOJUICKIIUUA MPOCTHIX U CJIIOKHBIX BEIIECTB
W/WIHA KOJUICKIMH TIOJIMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHHEpasoB, Tabmuma MeHpeneesa,
yueOHbIe PUIbMBL, HU(PPOBHIE 00Pa30BaATEIbHBIE PECYPCHI.

Texnnueckue cpeacTBa o0yueHusi: KOMIBIOTEP C YCTPONCTBAMH BOCIIPOU3BEICHUS 3BYKA,
MPUHTEP, MYIBTUMEIUA-TIPOCKTOP C SKPAaHOM, MYJIBTHUMEAHWIHAS JOCKa, yKa3Ka-TIpe3eHTep IS
MIPE3EHTALM.

Oo6opynoBanue Jadoparopu M padouyux MecT Ja0OPATOPUMU: MEH3YPKH, MUIETKU-
KaneJbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, TPEIMETHBIC ¥ TIOKPOBHBIE CTEKIIA, TJIAHIICTHI IS
KameJbHBIX peakiui, puabTpoBanbHas Oymara, IPOMBIBAJIKH, CTCKIISTHHBIC MPOOUPKH, PE3NHOBBIC
npoOku, GoHAPUKH, HAOOP PEAKTHBOB, CTEKJISHHBIE MAJOYKH, INTATHUBBI IJIs MPOOHUPOK; MEpHBIC
IAJTUHPHI, BOPOHKH CTEKIISTHHBIE, BOPOHKU JeTuTeNbHbIC mrmHaApudeckue (50-100 mur), cTynku ¢
MeCcTUKOM, (GaphopoBble YallKy, MUHLETH, (GUIBTPHl OyMa)kHble, BaTa, MapJisl, YacOBbIE CTEKIIa,
ANEKTPOTUIUTKH, Ja0OpaTOPHBIE IITATHBBI, CHUPTOBBIC TOPEIIKH, CIIUYKU, MPUOOP IS MOTydEHUS
ra3zoB (WM MpoOHUpKa ¢ Ta300TBOAHON TPYOKOI), Iep>KaTesn sl MPOOUPOK, CKIISTHKY JIJIsI XpaHEHUS
PEaKTUBOB, pa3/laTOYHbBIC JIOTKW; XuMuueckre crakanbl (50, 100 u 200 mun); mmaTenu; MTUHIETHI;
TUTETIBLHBIC MBI, CEKYHIOMEPHI (TaiiMepbl), MepHbIe mpooupku (Ha 10—20 M) 1 MEepHBIE KOJIOBI
(25, 50, 100 u 200 M), BoastHast GaHs (MM TEPMOCTAT), CTEKJITHHBIC MMAJIOYKH; KOHUYECKUE KOJIOBI
st TutpoBanus (50 m 100 muT); MHAMKATOPHBIE TOJIOCKH I ompeneneHuss pH u crangapTHas
WHJIMKATOpHAs IIKajla; YHUBEpCaIbHbIN HHAUKATOP; umneTku Ha 1, 10, 50 M (unmu go3atopsl Ha 1, 5
u 10 M), GropeTku Jjis TUTpOBaHUS, MenuIUHCKUE mmpuipl Ha 100—150 mu1, maGopaTopHbie U/Uau
aHayiMTU4eckue Bechl, pH-MeTpbl, cymniabHbIN mKkad, U ap. 1aboparopHoe 000pyI0BaHHeE.

3.2. UndopmannonHoe obecriedeHUe peaau3anu mNporpamMmmbl

Cnmcox ucnoJib3yeMou JINTepaTypbl
OCHOBHbBIE HCTOYHHUKH:

1. T'abpuensu O. C., OctpoymoB WU. I'., Octpoymona E. E. u ap. Xumus ans npodeccuii u
CHEIHAbHOCTEH €CTeCTBEHHO-HAYUYHOTO Mpoduisi: Y4eOHUK AN CTYyA. YUpexaAeHud cped. mpod.
obOpazoBanus. — M., 2020.

2. Tabpuensu O. C., Octpoymos U. I'., Cnaaxos C. A., lopodeea H.M. Ilpaktukym: yd4eo.
ITocobue ans ctyn. yupexxaeHuit cpea. npod. oopasosanus. — M., 2020.

3. I'abpuensn O. C., JIbicoBa I'. I'. Xumus. TecTsl, 3a1aun ¥ ynpaxxHeHus: yued. nocobue ams
CTYA. yupexJeHui cpen. npod. obpazoBanus. — M., 2020.

4. MeHTanpHas KapTa: JEKOMIIO3UIMS pPEe3yJbTaToB OOyYeHHs MO JAUCHUIUIMHE XUMHUS
[DneKTpOHHBIH pecypc] /l CaWT. - Pexum JOCTYyTIA:
https://www.mindomo.com/mindmap/ee26b521837846df83f285d952157e0a  (mata oOpameHus
28.05.2022).

5. LMS Moodle // caiit. — Pexxum noctyna: https://moodle.org/?lang=ru. (mara oOpaieHus:
11 oktsa6ps 2022).
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6. [pyrosa E.A., Benenunckas C.b., Xypasnesa U.U., Hopodeera M.IO. Mcnonp3oBanue
MHCTPYMEHTOB IEJaroru4eckoro au3aiHa Jjsi o0eclieyeHusi KayecTBa CMEIIAHHOTO Oo0ydeHus /
Tomckuil rocynapcTBeHHblil yHuBepceurer. — Tomck: M3a-Bo Tomckoro roc. yH-ta, 2021 — 64 c. —
(Cepust «MeToauueckue peKOMEHIAIMH IO HCIIOJIb30BAaHHIO HOBBIX WHCTPYMEHTOB YIIPaBIICHUS
Ka4ecTBOM 00pa3oBaHMs Ha OCHOBE OIIBITA BEIYIINX POCCHICKUX YHUBEPCUTETOBY). — 3arjlaBue C
JKpaHa. — CBoOoaHBIM JOCTYTI u3 CeTH Wutepuer. Pexum
noctymna: http://docs.io.tsu.ru/wordpress/wp-content/uploads/TSU_MR.pdf

I[OHOJIHHTC.TIBHI)IC HCTOYHHUKMU:

1. Epoxun 0. M., KoBanesa U. b. Xumus ans npodeccuii U crienuanbHOCTEN TEXHUUECKOTO U
€CTECTBEHHO-HAYYHOTO TIpoduiieii: yueOHUK JUIsl CTY. YUpexaeHui cpen. npod. oOpazoBaHus. —
M., 2021.

2. Epoxun 0. M. Xumus: 3a1auu u ypaxHeHHsI: yae0. mocoOue s CTy I, YIPEKACHUN CPe/T.
npo@. obpazoBanus. — M., 2021.

3. Epoxun FO.M. COOpHHK TECTOBBIX 3aJaHHUN IO XWMHUHU: yded. mocoOme st CTyI.
yupexJieHul cpes. npod. odpazoBanus. — M., 2021.

HNHTepHET-pecypcebl:

www. pvg. mk. ru (omumnuana «[Tokopu BopoObeBbI rOphI»).

www. hemi. wallst. ru (O6pa3zoBaTenbHbIN CAaUT AJIS ITKOJIBHUKOB « XUMUS).
www. alhimikov. net (OGpa3oBaTenbHbII CAalT 17151 ITKOJIHLHUKOB).

www. chem. msu. su (3aexkTpoHHas OHOTUOTEKA IO XUMUH).

www. enauki. ru (MHTepHET-U31aHue IS yuuTeneil «EcTecTBeHHbIC HAYKN ).
www. lseptember. ru (Meroauueckas razera «llepBoe ceHTIOPs»).

www. hvsh. ru (kypHan «XuMuUs B IIKOJIE).

www. hij. ru (KypHan «XHUMHS U )KU3HBY).

© oo N R WNRE

www. chemistry-chemists. com (3J€KTpOHHBIH KypHaI « XUMHKH H XUMUS).
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIBbHON JUCIHUATIIAHBI

KoHTposp 1 onieHKa pe3yapTaToB 00y4eHMs OCYLIECTBIISIETCS MIPENoJaBaTesieM B Mpoliecce

MIPOBEACHUS MPAKTUYECKHUX 3aHATHI U JTa00paTOpHBIX pabOT, TECTUPOBAHUS, a TAK)KE BBITIOTHEHUS

00y4aromMMHUCs WHAWBHIYAIBHBIX 3alaHUi, MPOEKTOB, HMCCIEeNOBaHWH. Pe3ynprartel 0OyueHHS

OMpCACIIAIOT, YTO 06yqa10umecs{ JOJDKHBI 3HATh, IOHUMATbh U JCMOHCTPUPOBATH IO 3aBCPIICHUHA

HU3YUCHUA JUCHUIIINHBI.

it popMupoBaHUs, KOHTPOJISI M OIICHKH PE3yJIbTATOB OCBOCHHS YYCOHOW AMCIIUILIMHBI

WCIIOJIb3YETCSI CUCTEMA OLIGHOYHBIX MEPOIPUSITHM, MPEICTaBIsAIONIas cOO0H KOMIUIEKC y4eOHBIX

MEpPOTIPUATHI, COrNIaCOBaHHBIX C pe3ylbTataMu 00ydeHus u chopmynupoBaHHbiX ¢ yaetoM OI'OC
COO u ©I'0C CIIO.

OK/I1 | Moayas/Pa3nen/Te .
Ne K ua Pe3yabTaT 00yueHus THunbl OLIEeHOYHBIX MEPONPUATHI
| | OcHoBHOe conep:kanune
1 Pazgea 1. OcHoBbl |PopmyJinpoBaTh
CTPOeHHs 0a3zoBble MOHATHS U
BelllecTBa 3aKOHbI XMMHMHU
1.1|0K 01 |Ctpoenue atomoB |CocTaBisTh 1. Tect «CTpoeHne aTOMOB XUMHUYECKHUX
XUMHYECKUX XUMHYECKHe (GOPMYIIbI [3JIEMEHTOB M MPUPOAA XUMHUUECKON
AJIEMEHTOB U COeIMHEHUH B CBS3HY.
pupoaa COOTBETCTBUU CO 2. 3ajaum Ha COCTABJIEHUE XUMUYECKUX
XMMHYECKOM CBS3U |CTENEHBIO OKUCICHUS | (HOpPMYIN IBYXaTOMHBIX CO€AMHEHUN
XUMHUYECKUX (oKcua0B, Cynb(PUAOB, THAPHUIOB U T.I1.).
3JIEMEHTOB, UcXx0s U3  |3. 3a7aHus Ha UCTIOJIb30BaHUE
BaJICHTHOCTH U XUMHYECKON CUMBOJIMKH U HA3BaHUU
ANEKTPOOTPHUIIATENLHOC |COSITMHEHUH 110 HOMEHKIIAType
TH MEXIYHApOJAHOTO COI03a TEOPETUUYECKOM
U IPUKIJIAJTHONW XUMHHU U TPUBUATIBHBIX
HA3BaHWM U1 COCTABIICHUS XUMUYECKUX
dbopMyn AByXaTOMHBIX COETMHEHUN
(oxcuz0B, cynb(UI0B, TUAPUIOB U T.I1.)
U APYTUX HEOPTraHUYECKUX COCTUHEHUI
OT/IEJIbHBIX KJIACCOB
1.2|OK 01 [(Ilepmoanueckuit XapakTepu3oBaTh 1. Tect «Metammueckue /
OK 02 |3akoH u Tabnuiia XUMUYECKUE FNEMEHThI |HEMETAJUIMYECKUE CBOMCTBA,
JI.U. MenzaeneeBa |B COOTBETCTBHM C UX  |3JIEKTPOOTPULATEIBHOCTb H CPOJACTBO K
MOJIOKEHUEM B ANEKTPOHY XUMHYECKUX 3JIEMEHTOB B
NEePUOIUYECKON COOTBETCTBHUE C UX AJIEKTPOHHBIM
CHUCTEME XUMUYECKUX [CTPOCHHEM M MOJIOKEHUEM B
snemenToB JI.W. MEePUOINUECKON CUCTEME XUMUYECKUX
MeHpeneeBa anemenToB .. MenaeneeBa.
2. IlpakTyeckue 3a1aHus Ha
YCTaHOBJIEHUE CBS3U MEXJYy CTPOECHUEM
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OK/MI

Monyas/Pazgen/Te
Ma

PesynbTaT 00yuenus

THIBI OLIEeHOYHBIX MEPONPUATHH

aATOMOB XUMHWUYCCKHX BJICMCHTOB U
HepI/IOI[I/I‘-IeCKI/IM N3MCHCHHUECM CBOﬁCTB
XUMHUYCCKUX DJICMCHTOB U UX
COCAUHEHHUN B COOTBETCTBUH C
nonoxeHueM Ilepuonnueckoit cucreme.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/IaHUs Ha
XapaKTEPU3ALUI0 XUMHUIECKUX
2JeMEHTOB: «MeTtammmdeckue /
HEMETANIMYCCKHE CBOMCTBA,
AIEKTPOOTPHUIIATEIHHOCTh U CPOJICTBO K
BJIGKTpOHy XUMHUYCCKUX DJICMCHTOB B
COOTBETCTBHE C UX IEKTPOHHBIM
CTpO@HI/IeM U TIOJIOKCHUEM B
HepHOHquCKOﬁ CUCTEMEC XUMHNYCCKUX
anemenToB /.. MennaeneeBay

Paznea 2.
XuMHu4yecKue
peakuuu

XapakTepu3zoBaTthb
THUIBI XUMHYECKHX
peakuuii

KontpoabsHasi padora
«CTpoeHHe BellleCTBA U XUMHYECKHE
peaKkuum»

2.1

OK 01
OK 04

THnBl XUMHYECKUX
peakuui

CocCTaBiATh peaKuu
COEIMHEHMS,
pasnoxeHus, oOMeHa,
3aMeIleHHUS,
OKHUCJINTEILHO-
BOCCTaHOBHUTEILHBIE
peakmuu

1. 3amaun Ha cocTaBJIEHUE YPABHEHHI
peaKIu:

— COEMHEHUS, 3aMEIICHHS, PA3JI0KCHHS,
oOMeHa;

— OKHCJIMTEIBHO-

BOCCTAHOBUTEJILHBIX PEAKIIUH C
HCITOJIb30BAHUEM METO/Ia JICKTPOHHOTO
OajaHca.

2. 3amaum Ha pacyeT MacChl BEIIECTBA
nin 00béMa

ra3oB 10 U3BECTHOMY KOJIHYECTBY
BElIECTBa, Macce WIh 00BEMY OJIHOTO U3
YUaCTBYIOIINX B PEAKI[UU BEIIECTB;
pacuEThl

Macchl (00bEMa, KOJIMYECTBA BEIIIECTBA)
MPOJIYKTOB PEAKINH, €CIH OJHO U3
BEIIECTB UMEET MPUMECH

2.2

DNEeKTPOTUTHIECKAS
JIUCCOLINALIASA U
HOHHBII 00MEH

CocCTaBnsTh ypaBHCHHS
XUMUYECKUX PEaKITHH
MOHHOTO 0OMeHa C
y4acTHEeM
HEOPraHMYECKUX
BEIIECTB

1. 3amanus Ha cocTaBlIeHUE
MOJIEKYJISIPHBIX M HOHHBIX PEAKIIHH ¢
y4acTUEM KUCJIOT, OCHOBAHUI U COJIEH,
YCTaHOBJICHUE U3MEHEHHS KUCIIOTHOCTH
cpenbl

2. JIabopatopHas pabota "Tursl
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OK/I1 | Moayas/Pa3nen/Te .
Ne K va Pe3yabTar 00yueHus THunbl OLEeHOYHBIX MEPONPUATHIH
XUMUYECKUX peaKiui”
3 Paznea 3. HccaenoBarb KonTposbHnas paGora
Ctpoenue u cTpoeHue U cBoiicTBa |«CBOlCTBAa HEOPrAaHMYECKHUX
cBOlicTBa HEOPraHUuYeCcKHX BellleCTB»
HEOPraHUYecKMX |BellecTB
BellleCTB
3.1|0K 01 (Kmaccudukamms, Knaccugpunuposats 1. Tect «Homenknatypa u Ha3BaHuE
IIK 1.4 |HOMeHKIaTypa u HEOPraHUYeCcKue HEOPraHUYECKUX BEIIECTB UCXOIs U3 UX
IIK 3.3 |cTpoenue BEII[ECTBA B XUMUYECKON (DOPMYIIBI UIIM COCTaBJICHUE
HEOPraHMYeCKUX COOTBETCTBUU C UX XUMUYECKON (DOPMYITBI HCXOMS U3
BEILIECTB CTPOCHHEM Ha3BaHUS BEIIECTBA 110 MEXIYHAPOIHOU
WM TPUBUAIBHONW HOMEHKIIATYpe».
2. 3a1a4n Ha pacyeT MacCOBOM JIOJIN
(Macchl) XUMHUYECKOTO dJIEMEHTA
(coequHeHust) B MoJieKyiie (cMecH).
3. IIpakTrueckue 3agaHus Mo
KJaccu(ukanuy, HOMEHKIAType 1
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIECTB Pa3IMYHBIX
KJIACCOB.
4. [IpakTyeckue 3alaHus Ha
oTpe/esieHne XUMUYECKON aKTUBHOCTH
BELIECTB B 3aBUCUMOCTHU BUJA
XUMHYECKON CBSA3H U TUIA
KPUCTAJUIMYECKON PeleTKu
3.2|0OK 01 |®wuszuko- VYcranaBnuBaTh 1. Tect «OcOOEHHOCTH XUMHUYECKUX
OK 02 |xumMuyeckue 3aBUCUMOCTD (DU3UKO- |CBOMCTB OKCHJIOB, KHCIIOT, OCHOBAaHUM,
IIK 1.4 (cBoiicTBa XMUMHYECKUX CBOMCTB  [aM(OTEPHBIX TUIPOKCUIIOB U COJICH.
[IK 3.3 |HeopraHu4eckux HEOPraHUYECKUX 2. 3ajaHus Ha COCTABJICHUE YPABHEHUI
BEIIECTB BEIIECTB OT CTPOCHHSI |XUMUYECKUX PEAKIUI C yuacTUEM

aTOMOB U MOJIEKYJ, a
TaKXKe THIa
KPUCTAJUIMYECKOU
pElIeTKH

HPOCTBIX U CJI0KHBIX HEOPTaHUYECKHUX
BEI[ECTB: OKCHUIOB METAILIOB,
HEMETAJUIOB M aM(OTEPHBIX JIEMEHTOB;
HEOPraHU4eCKNX KHCIOT, OCHOBAHHH
aM(OTEPHBIX TUIPOKCHUJIOB,
HEOPraHU4ecKUX COJIeH,
XapaKTepU3YIOIINX X CBOWCTBA U
CHOCOOBI OJTYYEHUSI.

3. IIpakTHKO-OPUEHTHPOBAHHEIE
TEOPETUYECKHE 33/IaHHsI Ha CBOWICTBA U
NIOJTyYSHHE HEOPTaHNUECKHUX BEIIECTB
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OK/I1 | Moayas/Pa3nen/Te .
Ne K va Pe3yabTar 00yueHus THunbl OLEeHOYHBIX MEPONPUATHIH
3.3|OK 01 |Hpentuduxanms Hccnenosate 1. [IpakTHKO-OpUEHTHPOBAHHBIE 3aAAHUS
OK 02 |HeopraHm4eckux KAaueCTBEHHBIC PEAKLIUHU (110 COCTABICHUIO XUMHUYECKUX PEAKLIUN C
OK 04 |BemiecTB HEOPraHUYECKHUX Y4aCTHEM HEOPraHWYECKUX BELIECTB,
BEILIECTB UCIIOJIB3YEMBIX JJI UX UIACHTU(UKAIIH.
2.JIaGoparopnas padoTa:
“UnenTudukaius HeOPraHUYECKUX
BEIIECTB”
4 Pasnean 4. HccaenoBarb Koutpoasnas padora
Ctpoenue u cTpoeHue u cBoiicTBa |(«CTpoeHHe U CBOICTBA OPraHNYecKHX
cBolicTBa OPraHMYecKux BelleCTB»
OPraHMYecKux BellleCTB
BellleCTB
4.1|OK 01 |Knaccudukarmus, Knaccudumuponats 1. 3amanus Ha COCTaBIICHUE HA3BAHUI
[IK 1.4 |cTpoenune n OpPraHu4ecKue OPraHNYEeCKHUX COEIMHEHMI 110
[IK 3.3 |HoMeHKI1aTypa BEIIIECTBA B TPUBHUAJILHON WM MEKIYHAPOJHON
OpraHUYECKUX COOTBETCTBUU C UX CHUCTEMAaTUYECKOW HOMEHKIIaType.
BEIIECTB CTPOEHUEM 2. 3a1aHus HA COCTABJIEHUE MTOJTHBIX 1
COKpAILEHHBIX CTPYKTYPHBIX (popMyIT
OpraHNYECKUX BEIIECTB OTAEIbHBIX
KJIACCOB.
3. 3aaun Ha onpeaeeHrue MPOCTEUIIeH
(bopMyIbl OPraHUYECKO MOJIEKYJIBI,
UCXOJsI U3 3JIEMEHTHOro coctaa (B %)
4.210K 01 |[CsoiictBa YcTanaBiauBaTh 1. 3amanus Ha cOCTaBIICHUE YPAaBHEHUI
OK 02 |opranmyeckux 3aBUCUMOCTD (DU3UKO- |XMMHUYECKUX PEAKIUH C ydacTHEM
OK 04 |coenunenuii XUMHUYECKHUX CBOMCTB  |OpPraHUYECKHUX BEIIECTB HA OCHOBAHUU
[IK 1.4 OPraHMYEeCKHUX BEIIECTB |UX COCTaBa U CTPOCHUSL.
IIK 3.3 OT CTpOEHUs MOJIeKyll (2. 3a/laHusl HAa COCTaBJICHUE YpaBHEHUN

XUMUYECKUX peaKIHid,
WITIOCTPUPYIOIUX XUMUYECKHE
CBOICTBa C yUETOM MEXaHU3MOB
NPOTEKaHMs JaHHBIX peakUUi U
TeHETUYECKOH CBSI3M OpPraHUYeCKUX
BEIIECTB PA3HbIX KIACCOB.

3. PacueTHble 3a/1auu IO ypaBHEHUSAM
peakuuii ¢ yuacTHEeM OpraHUYeCKHX
BEILECTB.

4. JTabopatopHas pabota “IIpeBpaiieHus
OpPraHNYeCcKUX BELIeCTB MPU
HarpesaHun"
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OK/I1 | Moayas/Pa3nen/Te .
Ne K va PesynbTaT 00yuenus THunbl OLIEHOYHBIX MEPONPUSTHH
4.3|0K 01 |HMpenTuduxanms HccnenoBath 1.IIpakTuKO-OpHEHTUPOBAHHbIE 3aJAHUS
OK 02 |oprannyeckux KAaueCTBEHHBIC PEAKLIUHU (110 COCTABICHUIO XUMHUYECKUX PEAKLIUN C
OK 04 |BemecTB, ux OPraHNYeCKHUX Y4aCTHEM OpraHUYECKUX BEIIECTB, B T.U.
IIK 1.4 |3HaueHue u COoeqUHEHUN UCIIOJIL3YEMBIX JIJIS MX UACHTU(DHUKAIIH
[IK 3.3 |mpumeHenue B OTIEJIbHBIX KJIACCOB B OBITY U TPOMBIIIUICHHOCTH.
OBITOBOM U 2.JIaGoparopnas padoTa:
IIPOU3BOICTBEHHON “Unentuduxanusi OpraHnyecKux
NEeATENBHOCTH COEIMHEHUH OTAENbHBIX KJIacCcoB”
YesoBeKa
5 Pazpea 5. XapakTepu3zoBaTthb
Kunernueckne 1 |BJIMsIHME Pa3IHYHBIX
TepMoAMHAMHUYecK |(paKTOpOB HA
ue paBHOBecHe U
3aKOHOMEPHOCTH |CKOPOCThH
NPOTEeKAHUS XMMHYECKHX peakuui
XMMHYECKHX
peakuuii
5 [OK 01 [CxkopocTtb XapakTepu3oBaTh [IpakTUKO-OpHUEHTHPOBAHHBIE
OK 02 |xuMHuuecKux BJIUSIHUE TEOPETUYECKHUE 3aJJaHNs Ha aHAJIU3
IIK 1.4 |peakmmii. KOHIICHTPAIIUH ($haKkTOpOB, BIUSIONINX HA H3MEHECHUE
[IK 3.3 | Xumnueckoe pearupyromux BemecTB |CKOPOCTH XUMUYECKON PeaKiivu.
paBHOBeCHE U TEMIIEpaTypbl Ha [TpakTHKO-OpUEHTHPOBAHHBIE 3aJAHUS
CKOpPOCTh XUMHYECKUX |HA MpuMeHeHue npuHiuna Jle-Ilatense
peakuui JUIsl HAXOKJICHUsl HallpaBJICHUS
XapakTepu3oBaTh CMeEILEHHs paBHOBECUS] XMMUUYECKON
BIMSIHME U3MEHEHUS.  |peakUuH U aHalu3 (GaKkTOpOB, BIUSIOLINX
KOHIIEHTPALUHU Ha CMEIICHNEe XMMHUYECKOTO PABHOBECHS
BEIIECTB, PEaKI1H
cpezbl U TeMIepaTyphbl
Ha CMEIIEeHue
XUMHUYECKOIO
paBHOBECUS
6 HccaenoBaTh
Paspeua 6. HCTHHHBIE PACTBOPbI
PacrBOpbI C 3aJaHHBIMH
XapaKTePUCTUKAMU
6.1|OK 01 (ITonsaTHe o Paznuuath uctunHble | 1. 3amaun Ha MPUTOTOBIIEHUE PACTBOPOB.
OK 02 |pacTtBOpax pacTBOPbI 2. IIpakTuKO-OpUEHTHPOBAHHbIE
IIK 1.4 pacyeTHbIE 3a1aHKs HA JUCIIEPCHBIE
I[IK 3.3 CHCTEMBI, UCTIOJIb3yeMbIe B OBITOBOM U

HpOI/ISBO,Z[CTBCHHOﬁ ACATCIBHOCTHU
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OK/I1 | Moayas/Pa3nen/Te .
Ne K ua Pe3yabTaT 00yueHus TuNbI OLEHOYHBIX MEPONPUSATHIH
YeloBeKa
6.2|OK 01 |HccrnenoBanwme Uccnenosats ¢pusuko- |JlaboparopHas pabora
OK 04 |cBoiicTB pacTBOpoB |xumuueckue cBoiictBa |“IIpurorosnenue pactBopoB”
I[IK 1.4 VCTUHHBIX PaCTBOPOB
K 3.3
Il | IIpodeccnoHaTLHO-OPUEHTHPOBAHHOE COePIKAHUE (COAEPIKAHNE MPUKIATHOTO MOTYJIs)
7 Paznen 7. OuenuBarth 3amura Keiica (c yuerom Oyayuiei
Xumus B ObITY M |TIOCJIEACTBHA NnpogecCHOHATLHOM 1esITeJIbHOCTH)
NPOM3BOJACTBEHHOI |OBLITOBOI H
NeATEeJILHOCTH NMPOU3BOACTBEHHOM
YyeJIOBEKA NeATEeJIbHOCTH
YeJi0BeKa ¢ MO3UIUii
IKO0JIOTMYEeCKOMH
0e30MacHOCTH
OK 01 |Xumwus B OBITY H OrneHuBaTh Keiic (¢ yuerom Oymymieit
OK 02 |mpou3BOJICTBEHHON |MOCTIEACTBHUS OBITOBOM |MPO(heCcCHOHATBHOM IEATETLHOCTH )
OK 04 |pesrenpHOCTH Y NMPOU3BOACTBEHHON  |B03MOKHBIE TEMBI KEHCOB:
OK 07 |4genoBeka NEeITEIbHOCTH 1. IloTerieHne KIuMarTa u
IIK 1.4 4eJI0BEKa C MO3UIIMI BBICBOOOK/IEHNE Ta30BbIX THAPATOB CO
TIK 3.3 3KOJIOTUYECKOM JTHA OKeaHa.
0e30MacHOCTH 2. bynymue marepuansl i1 aBua-,

MAIIIMHO- ¥ PHOOPOCTPOCHHSL.

3. HoBble MaTepualibl Uit COTHEYHBIX
Oatapeii.

4. JlekapcTBa Ha OCHOBE PACTUTEIIHHBIX
npernapaTos

31




	Министерство образования Московской области
	государственное бюджетное профессиональное образовательное учреждение
	Московской области "Красногорский колледж"
	1. ОБЩАЯ ХАРАКТЕРИСТИКА РАБОЧЕЙ ПРОГРАММЫ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ «ХИМИЯ»
	2. СТРУКТУРА И СОДЕРЖАНИЕ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ «ХИМИЯ»
	3. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ
	Список используемой литературы
	4. Ментальная карта: декомпозиция результатов обучения по дисциплине химия [Электронный ресурс] // сайт. – Режим доступа: https://www.mindomo.com/mindmap/ee26b521837846df83f285d952157e0a  (дата обращения 28.05.2022).
	5. LMS Moodle // сайт. – Режим доступа: https://moodle.org/?lang=ru. (дата обращения: 11 октября 2022).
	6. Другова Е.А., Велединская С.Б., Журавлева И.И., Дорофеева М.Ю. Использование инструментов педагогического дизайна для обеспечения качества смешанного обучения / Томский государственный университет. – Томск: Изд-во Томского гос. ун-та, 2021 – 64 с. ...
	Интернет-ресурсы:
	4. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ

