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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBHIEOBPA3OBATEJIbHOU JUCIHUIIJIMHbBI «XUMMU»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaIbHOIMI
00pa3oBaTeIbHOI MPOTrPAMMBI

OO61eo0pazoBaTenbHas AUCHUIUIMHA « XUMUS» U3y4aeTcs Ha 0a30BOM ypOBHE B
o011e00pa3oBaTeIbHON MOATOTOBKE YYEOHOTO IIaHa OCHOBHOM Mpo(deccroHalbHOM
oOpazoBarensHOM Tiporpammbl B cooTBeTcTBHM ¢ DPI'OC 44.02.03 Tlemarormka
JOTIOTHUTEIPHOTO ~ O0Opa30BaHUs, YTBEPXKIACHHOTO TPHKa3oM  MUHHCTEpCTBA
npocseneHust PO ot 14.11.2023 Ne&S5S5.

[IpuknagHoii MOIyNb BKIIOYAaeT OAuH pasfen. Pasmen 7 «Xumus B ObITY U
MPOU3BOJICTBEHHOM  JEATENbHOCTA  4YEJIOBEKa»  peanu3yercs ISl BCEX
npodeccuit/crnenuanbHOCTe Ha MaTepualie KeiCOB, CBSI3aHHBIX C 3KOJOTHYECKOU
0€30MacHOCThI0O M OLIGHKOM  MOCHIEACTBUI  OBITOBOM U MPOU3BOJACTBEHHOM
NEATeIbHOCTH, 1O  OTpaciasM Oyayuied npodecCHOHAIBHOM eI TEbHOCTH
00y4Jarommxcs.

1.2. Ileqin ¥ uIaHMPYeMble Pe3yJabTaThl 0CBOCHHUS JUCHHUILIHHbBI

1.2.1. Heaum wu 3agayd AUCHUIVIMHBI — (OPMUPOBAHUE Y CTYICHTOB
MIPEJICTABJICHNUS O XUMHYECKOW COCTABJISIIOLIECH €CTECTBEHHO-HAYYHOU KApTUHBI MUpa
KaK OCHOBBI TPHUHATHUS PEIICHUN B YKU3HEHHBIX M TPOU3BOJCTBEHHBIX CHUTYaIMSX,
OTBETCTBEHHOTO MOBEJACHUS B MPUPOJIHON Cpee.



1.2.2. IInanupyeMble pe3yJabTAThl 0CBOeHHUs 0011e00pa3oBaTe/IbHOI JUCHUILINHBI B c00TBeTcTBUH ¢ PI'OC CIIO 1 Ha

ocHoBe ®I'OC COO

Koa 1 HauMeHOBaHHE I[lnanupyemMsble pe3yJbTaThbl 0CBOCHHUS THCIUTIIUHBI
¢opmupyembix
KOMIIETEeH Uil O6mue JducuuniauHapHbie

OK 01. Bribupats | B yacTu Tpya10BOTro BOCIUTAHMS: - BIAJETh CHCTEMOH XHMHUYECKUMX 3HaHWM, KOTOpas BKIIOYAET:

crocoOBl pemIeHus] 3a/ad | - TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBA, TPYHAOII0O0He; OCHOBOIIOJIATAIOIINE  TOHATHSA  (XUMHYECKHH  DJIEMEHT,  aTOM,

pogeCCHOHATBHOI - TOTOBHOCTh K aKTHBHOMU JEATENHHOCTH TEXHOJOTHIECKOM M COIMANBHOM | 3JeKTpOHHAS 060JI0UKa aToMa, S-, p-, d-3JIeKTPOHHBIE OPOUTAIIA ATOMOB,

JIeSITeTBHOCTH HATIPaBICHHOCTH, CIIOCOOHOCTb  WHUIIMHAPOBATh, IUIAHUPOBAaTh H | MOH, MOJIEKYyJia, BAJCHTHOCTH, JIIEKTPOOTPHUIATEIHHOCTD, CTEICHD

MIPUMEHHUTEIBHO K | CaMOCTOSITENEHO BBITIONHATH TAKYIO IEATCIFHOCTD;, OKHCIICHHSA, XMMHYeCKas CBS3b, MOJb, MOJISIpPHAs Macca, MOJSpPHBIN

Pa3IHIHBIM KOHTEKCTaM - HHTEpeC K Pa3InIHBIM cepaM MpodecCHOHATEHON IeATEIFHOCTH, 00BeM, YTIICPOAHBIA CKeNleT, (DYHKIHOHAJNbHAS TPYIa, paIuKal,
OBiaieHNe  YHUBEPCAIBHBIMH  YYeOHBIMH  MO3HABATEIbHBIMHU | H30MEPHs, H30MEPbI, TOMOJIOTUYECKUI Psii, TOMOJIOTH, YIJIEBOIOPOIBI,
el CTBUSIMU: KHCJIOPOJ- U a30TCOJEPKANIUEC COCAMHCHHUS, OMOIOTUYECKH aKTUBHBIC
a) 0azoBble JIOTHYecKHe AelcTBUS: BellecTBa (yIJIeBOIbI, XKHUPHI, OCIKH), MOHOMED, TIOIUMED, CTPYKTYPHOE
- CaMOCTOATENLHO (OPMYJIMPOBATh M AKTYaJIM3HPOBATh MPOOJIEMY, | 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAMHCHHUS, KPUCTAIUTMYESCKAs PEIICTKA,
paccMaTpuBaTh €€ BCECTOPOHHE, TUIBI XUMHUYECKUX PeaKIiil (OKUCIUTEIEHO-BOCCTAHOBUTENBHEBIE, K30~
- YCTaHABJIMBATh CYIIECTBEHHBIN NPU3HAK WM OCHOBAHUS AJISI CPABHEHUS, | U DHJIOTEPMHUYECKHE, pEaKUUd HOHHOrOo oOMeHa), pacTBOp,
KIaccu(UKaIuu 1 0000IIeHNS; ANIEKTPONIATHI, HEIJICKTPOIHUTHI, JJIEKTPOIUTHYECKAS JAHCCOLHAITHS,
- OTIPENENATH LENH AEATSIFHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPHH MX | OKHCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh XHMHYECKOH peaximu,
JOCTYDKCHHS, XUMHYECKOE DPAaBHOBECHE), TCOPHH W 3aKOHBI (TEOPHS] XUMHYECKOTO
- BBIBIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pPAacCMATPHUBACMBEIX | CTPOCHUS  OpraHmvecknx BemecTB A.M. bBytmepoa, Teopus
SIBIICHUSX; ANEKTPONIUTHYECKON TUCCOIMANNN, TNepuonamdeckuii 3axkon JI.U.
- BHOCUTh KOPPEKTHUBBI B JEATCIIFHOCTh, OLCHHBATH COOTBETCTBHE | MeHieneeBa, 3aKOH  COXPaHCHHS  MAacChl), 3aKOHOMEPHOCTH,
PEIYIBTATOB LEIAM, OLICHUBATH PUCKU HOCJ'IeI[CTBI/Iﬁ JACATCIBbHOCTU, CHUMBOJIMYECKHH SI3BIK XUMHUH, (I)aKTOJ'IOFI/I‘-IeCKI/Ie CBCACHUS O CBOﬁCTBaX,
- pa3BUBATh KPEATHUBHOC MBIIIIJICHUE TTPU PCUHICHUN )KU3HCHHBIX npo6neM COCTaBC, IMOJYYCHUU U 0€30MacHOM HCHOJL30BAHNM BaKHEHIITNX
0) 0a3oBbIe HcCIEI0BATEIBCKHE eHCTBUS: HEOPTaHMYECKUX U OPTaHMUYECKHUX BEHIECTB B OBITY W MPAKTHUYECKON
- BJIaJeTh HaBBIKAMHU y4eOHO-UCCIEJOBATEIBCKOM ¥  TPOEKTHOM | NEATEIHHOCTHU YETIOBEKa,;
ACATCIIBHOCTHU, HABBIKaAMU paspCIiCHUA HpO6JIeM; - YMETH BBIABJIATH XapaKTCPHBIC MPHU3HAKW U B3aUMOCBA3b N3YyYCHHBIX
- BbIABJIATH HNPUYUHHO-CJICACTBCHHBIC CBA3U W aKTyaJlU3UpPOBaTh 3ajavy, HOHﬂTHﬁ, MNPUMEHATL COOTBETCTBYIOHIUE TIOHATHA TIPHU OIMUCAHUU
BBIIBUTATh THIIOTE3y €€ peIIeHHWs, HaXOIUTh AapryMEHTHI IS | CTPOCHHS W CBOWCTB HEOPraHMUYECKUX W OPTaHUYECKUX BEMIECTB U UX
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KIEHUH, 3a/aBaTh MapamMeTpbl U KPUTEPUM | NpPEBpAllCHUN; BBISIBISTH B3aUMOCBA3b XUMUYECKHMX 3HaHUU C
pelieHus; MOHATUAMM M NPEACTABIECHUAMH JPYIMX  €CTECTBEHHOHAYYHBIX
- aHAJIM3HUPOBATh MOJYYEHHbIE B XOJE€ pELICHUs 3aJaud pe3yJbTaThl, | NPEIMETOB;
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B | - yMETh HCIOJb30BaTh HAUMEHOBAHHUA XHMHYECKUX COEIMHEHUI
HOBBIX YCIIOBHSX; MEXAYHapOAHOIO COK03a TEOPETUYECKOW M MNPUKIAJHOM XUMHM U
- YMETb NEPECHOCUTH 3HAHUA B ITO3HABATCIbHYIO U ITPAKTUYCCKYIO obmacTi TPUBUAJIbHBIC Ha3BaHUA Ba)KHEHIIINX BCIIICCTB (3TI/IJ'ICH, allCTUJICH,
JKHA3HEIEATENBLHOCTH; TIUIEePHH, (heHoT, popMabIeTu, YKCyCHas KUCIOTa, TITUIHH, yrapHBINH
- YMETh UHTCTPUPOBATE 3HAHUA U3 PA3HBIX MPEIMETHBIX 06J'IaCTeﬁ; ras, yI“J'IeKI/ICJ'lBII\/’I ra3, aMMHakK, raimcHas U3BCCTh, HCralmICHass U3BCCTh,




- BBIJIBUTATh HOBBIE UJIEH, ITPE/IaraTb OpUTHHAIBHBIE TI0IX0/IbI U PEIICHHUST;
- CIIOCOOHOCTH MX MCIIOIb30BAHUS B TO3HABATEIFHON U COIIMAILHOM
MIPaKTHKE

NUThEBas COJa M APYIHX), COCTaBISITH (POPMyINbI HEOPraHUYECKHX H
OPTaHWYECKUX BEIIECTB, YPABHEHHUS XUMHUYECCKUX PEaKIHH, OOBICHITH
MX CMBICIT; TOATBEPKIATh XapaKTepPHbIE XMMUUCCKHIE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH SKCHEPHMEHTAaMH W  3alHCAMH  YpaBHCHHUH
XUMUYECKUX PEAKIIUIL;

- YMETh yCTaHABJIUBATh NPUHAIC)KHOCTD H3YUCHHBIX HEOPTAaHUIECKUX
U OpPTraHWYECKHMX BEIIECTB K OINPENCICHHBIM KaccaM M TpyIIam
COCIMHEHUH, XapaKTepu30BaTh MX COCTAB M Ba)KHEWIINE CBOICTBa;
ONpEeeNsATh BHIBl XHMHYECKMX CBsi3eil (KOBaJICHTHas, HMOHHas,
MeTaUIM4ecKasi, BOAOPOJHAs), THUIBl KPUCTALIMYECKUX PEIIETOK
BEILECTB; KJIACCU(UINPOBATE XUMUYECKUE PEAKIIUH;

- chopMupoBaTh MPEICTABICHHS: O XUMHYCCKOW COCTaBIISIOIICH
eCTeCTBeHHOHay‘-IHOﬁ KapTHUHBI MUpa, pOJIM XUMHUU B IIO3HAHUU SIBJICHUU
IpUpoIsl, B (JOPMHUPOBAHWM MBIIUICHUS W KyJIbTYpBl JINYHOCTH, €€
(GYHKIMOHANBHOH  T'PaMOTHOCTH, HEOOXOAMMOH Uil peIleHHs
MPaKTHYECKUX 3a7ad M JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO M TIPHPOIHOM Cpere;

- YMETb IIPOBOJUTH PACUETHI 10 XUMUYECKUM (POpMyJIaM U YpaBHEHUSIM
XMUMHUYECKHX PEAKIUi C MCIOIb30BaHNEM (DHU3UUECKUX BEIHUMH,
XapaKTepU3yOIUX BEIIeCTBA C KOJIWYECTBEHHOH CTOPOHBI: MAaCCHI,
o0bemMa (HOpMalbHBIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA;
HCIO0JIb30BATh CUCTEMHBIC XUMUYCCKUC 3HAHUA IJIA IPUHATUA peIHeHPII\;I
B KOHKPCTHBIX KU3HCHHBIX CUTYAIUAX, CBA3aHHBIX C BEIICCTBAMHA U UX
MMPUMEHCHUEM

OK 02. Hcnons3oBaTh
COBpPEMEHHBIE  CPEJCTBa
MOUCKA, aHanm3a u
HMHTEPIPETALUH
uHpOpPMALIUH "
nH(popMaHOHHbIE
TEXHOJIOTUH JUIst
BBIIIOJIHCHUA 3aaa4
po¢eCCHOHATBHOM
JIeSITEIbHOCTH

B 06.1acTH IEHHOCTH HAYYHOTO MO3HAHMSA:

- ¢(OpMHUPOBAHHOCTH MUPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW IMPAaKTHKH, OCHOBAHHOTO Ha
JUajore KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MecTa B
MOJIUKYJBTYPHOM MUDE;

- COBEpPIICHCTBOBAHHUE S3bIKOBOI M UNTATENBCKOM KYJIBTYphl KaK CPEICTBA
B3aUMOJIEHCTBUS MEX]Y JIIOJbMH U IMO3HAHUS MUDPA;

- OCO3HAaHME [IEHHOCTH HAYYHOM JeATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISATh
HpoeKTHyIO u I/ICCHe}IOBaTeJ'ILCKyIO JCATCIBbHOCTH I/IH)II/IBI/II[yaJ'H)HO U B
rpyme;
OBJagenne
JeHCTBUSIMHU:
B) padoTta ¢ undopmanueii:

- BJIaJCTh HABBIKAMH TOJYYCHUS WH(POPMALNUU W3 HCTOYHHKOB PAa3HBIX
TUIIOB, CAMOCTOSTEIBHO OCYILIECTBIATh IOUCK, AaHAJIU3, CHCTEMATU3aLUI0 U
HWHTEPIPETANNI0 HHPOPMAIIUH PA3IMIHBIX BUIOB U ()OPM MPEIICTABICHHUS,

YHUBEpPCAJIbHBIMUA yqeﬁmﬂmn NMO3HABATEC/JIbHBIMU

- yYMeTh IUIaHWPOBAaTh U BBINOJHATH XUMHUYECKHIl 3KCIIEPUMEHT
(TIpeBpaIeHnsT OpraHUYeCKUX BEIISCTB NMPU HATPEBAHHMU, MOTYYCHUE
STHJICHA W W3YYCHHE €ro CBOWCTB, KAYECTBCHHBIC pEaKINH Ha
aNBIETUABI, KpaxMal, YKCYCHYI0 KHCIOTY; IeHaTyparus OelKoB MpH
HarpeBaHUM, IBETHBIC PEaKIUK OCIKOB; MPOBOINTH PEaKIIUH MOHHOTO
oOMeHa, OIpeeIsITh CPEy BOJHBIX PACTBOPOB, KAUSCCTBEHHBIC PEAKIHH
Ha cynbhaTr-, KapOOHAT- W XIOPUA-aHHOHBI, HAa KAaTHOH aMMOHWS,
pemiath JKCIepUMEHTalbHbIE 3aJadyd 1Mo TeMaM "Mertamnsl" u
"HemeTamiel") B COOTBETCTBHM C NpaBHJIAMHM TEXHUKH O€30MacCHOCTH
mpu oOpalieHuy ¢ BEmecTBaMH M J1ab0paTOpHBIM 000pYIOBaHUEM;
MPEACTaBIATh PE3yNbTaThl XUMHYECKOTO O3KCIIEpHMEHTa B Qopme
3alMCH yPaBHEHUI COOTBETCTBYIOMIMX peakuil u (GopMyInpoBaTh
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

- YMETh aHAJIM3MPOBATh XUMHYECKYI0O MH(OPMALHIO, MOJYyYaeMylo U3
pa3HBIX UCTOYHUKOB (CpPEeICTB MaccoBoi uHpopmarmm, cets HTEpHET
¥ Ipyrue);

- BII3ICTh OCHOBHBIMH METOAAMU HAYYHOrO MO3HAHHS BELIECTB U




- co3/1aBaTh TEKCThl B pPa3JIMUHBIX (hopMarax C Y4YEeTOM Ha3HAUYCHHs
nHPOPMALIUK ¥ IEJNEeBOH ayAWTOPHH, BHIOMpas ONTHUMAIBHYIO (opmMy
NPENCTaBICHUS H BU3YaJH3alHN;

- OLCHWBAaTh JOCTOBEPHOCTb, JICTHTUMHOCTH HMH(pOpMaLUH, ee
COOTBETCTBHE IIPABOBBIM U MOPAJIBEHO-3THYECCKHM HOPMaM;

- HCIIONB30BaTh CpelcTBa HHPOPMALMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJNOTU B  PCIICHUM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpPraHM3allMOHHBIX 3a/Jad C COOJIOJICHHEM TpeOOBaHWH APrOHOMHUKH,
TEXHUKH 0€30IacHOCTH, T'MIHEHBI, pecypcocOepexeHMs, NPaBOBBIX U
STUYECKUX HOPM, HOPM MH(POPMAIIIOHHOW 0€301acHOCTH;

- BJIaJIeTh HaBBIKAMH PacIO3HaBaHUs U 3aIUTHl HH(POPMAIHH,
nH(pOpMaMOHHOI 0€30MaCHOCTH JIMYHOCTH,;

XUMHUYECKHX sBJICHWI (HaOmoneHue,
MOJICINPOBAHHE);

- yMETb IPOBOJMTH PACUYETHI [0 XUMUYECKUM (HOpMyJIaM ¥ ypaBHEHHM
XHUMHYECKHX PEaKUWil C HCIOJb30BaHHEM (H3MYECKHX BEIIMYHH,
XapaKTepU3yIOINX BeIeCTBA C KOJMYECTBEHHON CTOPOHBI: MAaccChl,
obpema (HOpMalbHBIE YCIIOBHS) Ta30B, KOJHMYECTBA BEIIECTBA;
UCIIONB30BaTh CHCTEMHbBIE XUMWYECKHE 3HAHUS IS IIPUHATHUS PeIIeHHH
B KOHKPETHBIX XKM3HEHHBIX CUTYaIUsX, CB3aHHBIX C BELIECTBAMH M HX
NPUMEHEHHUEM

HU3MEPCHUEC, DOKCIECPHUMCHT,

OK 04. DddextuBHO
B3aMMOCHCTBOBATh u
paboTaTe B KOJUICKTHBE U
KOMaHJIe

- TOTOBHOCTB K CAMOPa3BUTHUIO, CAMOCTOATENBHOCTH ¥ CAMOOIPEAETIECHHUIO;
-OBJIJICHHE HaBbIKAMU  Y4E€OHO-HCCIIEJOBATEIbCKOW, MPOEKTHOH U
COLIMAIBHON JEeATENbHOCTH;

Osi1aieHNe YHUBEPCAJIbHBIMYA KOMMYHHKATHBHBIMH e CTBHSAMU:

0) coBMecTHasl AeATEJbHOCTD:

- OHMMAaTb W  HCIOJIb30BaTh
WHIUBHIYaIbHOH paboTHI;

- MNPUHHMATh LEIM COBMECTHOW JEATENbHOCTH, OPraHU30BHIBATH U
KOOpJIUHUPOBaTh JEUCTBUSA IO €€ JOCTUKCHMIO: COCTaBJIATH IUIAH
JnefcTBU, pacnpenessITh POJIM ¢ YIeTOM MHEHHUI yJ4aCTHHKOB 00CYKIaTh
pe3yIbTaThl COBMECTHOM paboTHI;

- KOOPIMHMPOBAaTh M BHINONHATH pPA0OTy B YCIOBUAX PEANBHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

- OCYILECTBIISITh MO3UTHBHOE CTPATETHUECKOE MOBEACHUE B PA3JIUYHBIX
CUTYaLUSIX, IPOSIBIISITE TBOPYECTBO M BOOOPAKEHHE, OBITH MHUIIMATHBHBIM
OsiiaieHne YHUBEPCAJIBHBIMH PEryJIITHBHBIMHU ACICTBHAMU:

I') IPpUHSITHE CeDsl U IPYTHX JIK0/Ieii:

- NpPUHUMATh MOTHBBI M apryMEHThl JAPYrUX JIIOAEH TpU aHalu3e
pe3yIbTaTOB JIeSATEIbHOCTH;

- IPU3HABATH CBOE MPABO U NMPABO APYTHX JIOACH Ha OIIHOKH;

- pa3BUBATh CHOCOOHOCTh MOHUMATh MUP C TIO3UIIUH JPYTOro YeIOBEKa;

npeuMyniecTBa KOMaH,I[HOﬁ u

- yMeTb IUIAHUPOBAaTh M BBINOJHITH XUMHUYECKUH OSKCIIEPUMEHT
(mpeBpalieHuss OpraHUYecKUX BEUIECTB MPH HATPEBAaHUU, MOTyUYEHUE
STHJICHA W W3YYCHHE €ro CBOWCTB, KAYECTBCHHBIC pEaKIMHA Ha
aNpIETUABI, KpaxMaj, YKCYCHYIO KHCIIOTY; IeHAaTypamus OelKoB MpH
HarpeBaHUM, IBETHBIC PEaKIUy OCIKOB; MPOBOINTH PEaKIUU MOHHOTO
oOMeHa, OTpeeTsTh CPEy BOJHBIX PACTBOPOB, KAUSCTBEHHBIC PEAKIHH
Ha cynb(aT-, KapOOHAT- W XIJIOPHA-aHWOHBI, HA KAaTHOH aMMOHHS,
pemarh JKCHOEpUMEHTalbHbIE 3aJayd nmo TeMaM "Mertamnsl" u
"Hemerayuisl") B COOTBETCTBUM C INPaBWIAMH TEXHUKH 0E€30MaCHOCTH
mpu OOpalieHHH ¢ BEIIECTBAMU U JIA0OPATOPHBIM O0OPYIOBAHHEM;
MPEJCTaBIATh PE3YNbTaThl XUMHUYECKOTO OKCIEpHMEHTa B (opme
3alUCH YPaBHEHHH COOTBETCTBYIOIIUX peakiuid U (HOPMYIHPOBATH
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

OK 07. CopneiicTBoBaTh
COXpaHEHHIO

OKpy Xaromen cpebl,
pecypcocOepeReHutIo,
MPUMEHATh 3HaHUS 00
U3MCHCHUU KIIUMaTa,
MPHUHIUITE  OEPEkKITUBOTO
MIPOU3BOJICTBA,

B 00s1acTH 3K0/10r14Y€CKOro BOCIIMTAHMUS:

- cOpPMHPOBAHHOCTh IKOJIOTHUECKOW KYyJIbTYpPbHI, TMOHUMAHUE BIMSHUS
COIMAITBHO-)KOHOMHYECKUX TIPOIIECCOB HA COCTOSHHUE MPHUPOIHON u
COLIMAJIBHOW CpeJibl, OCO3HAHME TII00ATBHOTO XapakTepa IKOJOTMYECKUX
pooeM;

- IUTAHUPOBAHHE W OCYIIECTBIICHUE NCHCTBUH B OKpYXKAIOIICH cpele Ha
OCHOBE 3HAHUS IIeJICH YCTOMYUBOTO Pa3BUTHUS YCIOBCUCCTBA;

AKTUBHOC HEMPUSATUE NEHCTBUH, MPUHOCSIINX BPEI OKPYKAIOLIEH cpeae;

- chopMUpOBaTH TPEACTABICHUSI: O XHUMHYECKOH COCTaBISIOMIEH
GCTGCTBGHHOHaquOﬁ KapTHUHBI MUpa, pOJIM XUMHUU B IIO3HAHUN SIBIICHUU
IpHUPOABI, B (OPMHPOBAHMHM MBINUICHUS W KYyJIbTYPhl JIUYHOCTH, €€
(YHKITMOHATIBHOW ~ TPaMOTHOCTH, HEOOXOIWMOW IS peUIeHHs
MMPaKTUYCCKUX 3aJla4 U DOKOJIOTMYCCKU 000OCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0pPOBBIO U IPUPOJIHOM cpese;

- yMeThb COONIOJATh TMpaBHJIa HKOJOTHYECKH IEJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOW NEATCIHFHOCTH B LEISIX COXPaHCHHS




3¢ GEeKTHBHO NIeHCTBOBATH
B Ype3BbIUANHBIX
CUTYaIUSIX

- YMEHHE MPOTHO3UPOBATh HEOIArOMPUSATHBIC YKOJIOTHUSCKUE TIOCIICACTBUS
NIpeANPUHUMAEMBIX JEHCTBUI, IPENOTBPALLATh UX;

- pacHIpeHue OIBITA ACATEIFHOCTH SKOJIOTHIECKOI HAaIlPaBICHHOCTH;

- OBJIQJICHYE HAaBBIKAMH yUeOHO-UCCIIEIOBATENECKOM, IPOCKTHOM 1
COIIMAJIBHON ICATCIHLHOCTH,

CBOETO 37I0POBbS M OKpY)KaloLled NPUPOAHOW Cpedbl; YUYUTBIBATh
OTIACHOCTh BO3JICHCTBHS Ha KUBBIE OPTaHU3MBbI OIIPE/ICIICHHBIX BELIECTB,
MOHMMAs CMBICJI TIOKa3aTels IPEeNIbHOM NOIMyCTUMOMN KOHIIEHTPALUH




2. CTPYKTYPA U COJEPKAHUE OBIIIEOBPA30OBATEJILHOM
JANCHUITJINHBI

2.1. O0beM TMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Bua yueOHoii padboThl O0bem B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM 1M CIHIIIMHbI 80
BT. U..

TEOPETHYECKOE 00yUeHre 40
MPAKTUYECKHUE 3aHATHS 30
CamocrosiTesibHast padoTa 8
Kouncyabrauuun -
IIpomexyTounasi arrecranus (AuddepeHUMPOBAHHBIN 324€T) 2




2.2. TemaTuyecKkMi IJIAH M COAEPKAHUE TN CIIUTIIHHbBI

HaumeHnoBaHue pa3aeios
H TEM

Couepmalme Hu (l)OpM])I OpraHu3anvu AeATCJIbHOCTH oﬁyqammnxcn

Oo0bem, akan. 4/
B TOM 4HcJie B
¢opme
NPAKTHYEeCKOI
MOArOTOBKH,
aKkaa. 4

Koabl koMneTeHIIHi,
¢popmupoBanuio
KOTOPbIX
CIOCOOCTBYET JIEMEHT
NMpOrpaMMbl

1

3

4

Pa3ne 1. OcHOBBI CTPpOEHH

A BelleCTBa

712

Tema 1.1. Ctpoenue
aTOMOB XHMHYECKUX
9JIEMEHTOB U IIPUPO.a
XUMHYECKOH CBS3H

Copep:xaHue y4eOHOr0 MaTepuaJia

5/1

Teopernueckoe o0yyeHue

CoBpemMeHHast MOJieNb CTpoeHHss aroMa. CHMBOIMYECKUH SI3bIK XUMHUH. XHUMHUYECKUN 3JIEMEHT.
OnektpoHHass KoH(uryparms artoma. Kiaccupukauus XAMHYECKHX JIIEeMEHTOB (s-, p-, d-
JJIeMEHThI). BaneHTHbIe 31MeKTpOHbI. BajleHTHOCTh. DJIEKTPOHHAS MPHUPOAA XUMHUYECKOH CBA3M.
DJIeKTPOOTPULIATEIBHOCTh. BHIBI XUMHUYECKOW CBSI3M (KOBAJCHTHAS, MOHHAs, METAIJIMYecKas,
BOJIOPOJIHASI) ¥ CITOCOOKI ee 00pa30BaHMUs

IIpakTHyecKkue 3aHATHS

Pemenne 3amannii Ha MCIOIB30BaHHE XHMHUYECKOH CHMBOJIMKH W Ha3BaHWH COCIUMHEHUH I10
HOMEHKJIAType MEXIYHAPOIHOI'O COK3a TEOPETUUYECKOW U NMPUKIAJAHON XUMHUHU U TPUBHAIBHBIX
Ha3BaHUI JJISI COCTABJICHHS XUMHYCCKHAX (OPMYNT JBYXaTOMHBIX COCOMHCHUH (OKCHJIOB,
CyIb(QUIOB, THAPUIOB U T.I1.) U JPYTUX HEOPTaHMUYSCKUX COCAMHEHHH OTJCIbHBIX KJIacCOB.
[IpakTHueckue 3aJaHusi Ha YCTAHOBJIEHHUE CBS3M MEXKIY CTPOCHHUEM AaTOMOB XUMHYECKUX
3JIEMEHTOB U MEPUOANUYECKUM M3MEHEHUEM CBOMCTB XMMHUYECKHUX JIEMEHTOB U UX COEAUHEHUH B
COOTBETCTBHUH C MosioxkeHueM B llepuoanyeckoit cucreme.

CamocTosiTeJibHasi padoTa

OK 01

Tema 1.2. [lepuonndeckuit
3aKkoH 1 Tabmuna J[.W.
Menneneesa

Copep:xaHue y4eOHOro MaTepuaJa

2/1

TeopeaneCKoe oﬁyqe}me

[Tepuoanueckass cuctema xumuyeckux dseMeHTOB J[.MI. MeHnaeneeBa. ®Du3uyeckuili CMbICI
Ilepnomuueckoro 3akona .. MenneneeBa. 3akOHOMEPHOCTH M3MEHEHHSI CBOHCTB XHMHUYECKUX
JJIEMEHTOB, 00pa3yeMbIX HMH IIPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBHH C IIOJIOKEHUEM
XUMHuUecKkoro snemeHta B Ilepumoguueckoil cucreMe. MUpPOBO33pEHUECKOE M HAYYHOE 3HAYEHUE
Ilepuonuueckoro 3axona .M. MenaneneeBa. Ilpornossl .M. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKHUX JJIEMEHTOB.

IIpakTHyeckne 3aHATHSA

Pemienue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUHM Ha XapaKTePU3ALUI0 XUMUUECKUX
3JeMEHTOB «MeTauInYecKie/HEeMETAIUTNYECKUE CBOMCTBA, SIICKTPOOTPUIIATEIIFHOCTh XHUMUYECKHAX
3JIEMEHTOB B COOTBECTCTBHUH C HUX OBJICKTPOHHBIM CTPOCHUEM U IIOJIOKCHHEM B nepnozmquKoi/'I
cucteMe xumudeckux aymemenToB /(.M. MenneneeBay»

CamocTosiTeJibHasi padoTa

OK 01
OK 02

Paszjnen 2. XuMuyecKkue peakiuuu

11/2




Tema 2.1. Tunsr Copep:xanue y4e0HOro MaTepuaJia 4/1 OK 01
XUMHUYECKHUX PEaKIuit Teopernueckoe o0yueHne
Knaccudukanuss © THIIBI XMMHYECKMX pEaKUMil C ydacTHEM HEOPraHWYECKHX BEIECTB.
CocraBnieHne ypaBHEHHH peaKkMii COSMHEHMS, Pa3IOKEHUs, 3aMELIeH!s], 0OMEHa, B T.4U. PEaKLUi
TOPEHHs, OKHUCIICHUSA-BOCCTAHOBIICHHS. YPaBHEHUS OKHUCIECHHUs-BoccTaHOBNeHMs. CreneHb 2
okucieHuss. Okuciutenb M BoccTaHoBUTENb. COCTAaBIGHHWE M YpaBHUBAHHE OKHCIHMTENBHO-
BOCCTAHOBUTEJBHBIX  pEakUuMii ~ METOAOM  3JEeKTpOHHOro  OamaHca.  OKHCIHMTENIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIMU B TPHUPOE, IPONU3BOJCTBEHHBIX MPOLECCaX M KHU3HEACATEIbHOCTH
OPTaHU3MOB
IIpakTHyeckne 3aHATHSA
KonnuecTBeHHbIe OTHOIIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHbI B XUMUHU U PacUeThI
M0 ypaBHEHMSAM XHMHYECKHX peakuuid. Moyib Kak eIMHHIAa KOJIWYECTBA BeIlecTBa. MoisipHas 2
Macca. 3aKOHBI COXpPaHEHHUS MacCchl M JHEpPruu. 3akoH ABoraapo. MomspHBIi 00beM Ta3oB.
OTHOcUTENbHAs IUIOTHOCTH Ta30B. PacueTbl 1O ypaBHEHHWSAM XHMHUYECKHX pEakIuid ¢
MCIIOJIb30BaHUEM Macchl, 00beMa (HOPMaJIbHBIC YCIOBHS) Ta30B, KOJHIECTBA BEIIECTBA
CamocTosiTeTbHasi padoTa -
Tema 2.2. Copep:kaHue y4e0HOr0 MaTepuaJia 7/1 OK 01
DNEKTPOIUTHYECKAS Teopernuyeckoe o0yyeHue OK 04
JIUCCOLMAIINS M HOHHBIA | TeopHst DIEKTPOIUTHYECCKOM Jucconranuu. MOHBL DIEKTPOIUTHI, HEINEKTPOIUTHL. Peakuuu 2
o0MeH noHHOTro oOmeHa. CocTaBleHHE peaknuii MOHHOTO OOMEHa IMyTeM COCTABICHUS MX MOJHBIX H
COKpAIICHHBIX HOHHBIX ypaBHeHHH. KHCIIOTHO-OCHOBHBIE PEaKIH.
IIpakTuyeckue 3aHATHS
CocraBnenue peakiuii nonHoro oomena. Kourponsnas pa6ora Nel «Ctpoenne BeriecTBa U 3
XUMHUYCCKHUC PCAKITUN
CamocrosiTe1bHasi padora
JlaGopaTopHas pab6oTa “THIBI XUMUYIECKUX PEaKIHi™.
HccnenoBanue THUIOB (1O COCTaBYy M KOJMYECTBY HCXOTHBIX M OOPa3yIOIIMXCS BEIIECTB) H 2
MPU3HAKOB XUMHYECKHUX peakuuil. [IpoBenenne peaknuii HOHHOrO OOMEHa, ONpE/eJICHHE CPEIbl
BOJIHBIX pacTBOPOB. 3aJlaHusI HA COCTaBJICHNE HOHHBIX PEaKIUh
Paznen 3. CTpoeHue H cBOHCTBA HEOPraHUYECKHX BeIleCTB 16/2
Tema 3.1. Knaccudukamms, | ComepxraHue y4eGHOro MaTepuaJjia 4/- OK 01
HOMEHKIATypa u ctpoeHre | Teopernuyeckoe odyueHue OK 02
HEOpraHN4YecKux BemecTB | [Ipeamer Heopranmveckod xumun. Knaccudukamms HeopraHmdeckux BemiecTB. lIpocTeie u
ciiokHble BemiecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCH[BI, TMIPOKCHJBI, KHCIOTBHI,
coin). BzauMocBS3p HEOPraHMYECKMX  BEIIECTB. ArperaTHble COCTOSHHSL — BEIIECTBa. 2

Kpucramumueckne u  amMopgHble BelIecTBa. THIBI KPHCTAUIMYECKHX pELIETOK (aTOMHas,
MOJIEKYJISIpHasi, HOHHAs, METaJUIMYecKas). 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BEIECTBA OT THIIA
KPHUCTAITMYECKON pemIeTKH. 3aBUCUMOCTh XUMHUYECKOH aKTUBHOCTH BEIIECTB OT BUIa XUMHUUECKO
CBSI3M M TUIA KPUCTAJUTUYECKON penieTku. II[puanHsl MHOroo0pasus BEmEeCTB

HpaKaneCKne 3aHATHUSA
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Homenknatypa HeopraHM4ecKMX BELIECTB: HA3BaHUE BEILIECTBA, HCXOJS M3 HUX XUMHUYECKOU
(dhopMynBI, WM COCTaBICHHE XUMHYECKOW (OPMYJIBI, HCXOAS W3 Ha3BaHUS BeEILIECTBAa I10
MmexxayHapoaHoit (MIOITAK) unu TpuBHanbHON HOMEHKIaType. PerieHne npakTHUeCKuX 3aaHuil
Mo KiacCUpUKALMK, HOMEHKIAType M XUMHYECKUM (OpMyJaM HEOPraHWYeCKHX BEIIECTB

pa3IMYHbIX KJIaccoB (yrapHblii ra3, yrJIEKHUCIBIA Ta3, aMMHaK, TalleHas W3BECTh, HeramleHas 2
U3BECTh, NUTHEBAsI COAA W JIPYTMX): Ha3blBaThb M COCTABIATH (DOPMYJIBI XMMHUYECKHX BELIECTB,
OTIPEIEIATh NPUHAIICKHOCTD K Kiaccy. McToUHNKN XuMITdecKoi nHpopMannu (CpeacTB MacCOBOH
nHpopmanuy, cets MHTEpHET U Apyrue). [Tonck napOpMaIiy Mo Ha3BaHUAM, HICHTHPUKATOPAM,
CTPYKTYPHBIM (hopMyTIam
CamocrosiTe1bHasi padoTa -
Tema 3.2. @usuko- Copep:xaHue y4eOHOr0 MaTepuaJia 8/1 OK 01
XMMHYECKHE CBOWCTBA Teopernueckoe o0y4yeHune OK 02
HEOPraHMYECKHX BeecTB | Merayutel. OOmme ¢Qusnyeckne W XUMHUYECKHE cBoiicTBa MeTamioB. CrocoObl MHOydeHus.
3HaueHWEe METAUIOB U HEMETA/UIOB B MPHUPOJIE U JKU3HEACATEIBHOCTH YEIOBEKA W OPTaHM3MOB.
Koppos3ust MeTaimioB: BHIBI KOPPO3HH, CIIOCOOBI 3alIUTHl METAUIOB OT KOopposuu. Hemeramisl.
Oobme Gu3nuecKkrue U XUMHUIECKHAE CBOMCTBA HEMETAUIOB. TUIIIYHBIE CBOICTBa HeMeTaLioB [V— 6
VII rpymm. Knaccudukarus 1 HOMEHKIIaTypa COSTUHCHU HeMeTautoB. KpyroBopoThl OMOTEHHBIX
3JIEMEHTOB B IpHpOJAe. XUMHYECKHE CBOWHCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEIIECTB
(oKkcuaoB, THIPOKCUIOB, KUCIOT, CONEl U Jip.). 3aKOHOMEPHOCTH B U3MEHEHHMH CBOICTB MPOCTHIX
BEILIECTB, BOJIOPOAHBIX COCAMHEHHUH, BBICIIUX OKCHJIOB M THPOKCH/IOB
IIpakTHyeckne 3aHATHS
CocraiieHne ypaBHEHHI XMMUYECKUX PEAKIHI C Y4aCTHEM MPOCTHIX U CJIOKHBIX HEOPraHMYECKHX
BEIIIECTB: METAJVIOB M HEMETAJIOB; OKCHAOB METaJIOB, HEMETANIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYEeCKUX KHUCIIOT, OCHOBaHMN M aM(OTEPHBIX T'MIPOKCHIOB; HEOPraHMYECKHUX COJIEH, 2
XapaKTepU3yOIIUX UX CBOHCTBA.
Pemmenne npakTHKO-OpPHEHTHPOBAHHBIX TEOPETHUECKHX 3a/laHU Ha CBOWCTBA, COCTAB, IIOJIyYEHHUE
n 0e30macHOe HMCHONIB30BAHUE Ba)XKHEHIINX HEOPTaHHYECKHX BEIIECTB B OBITY M MPAKTHYECKOH
JIeITeIIbHOCTH YeJIOBeKa
CamocrosiTenibHasi padora -
Tema 3.3. Unentnduxanus | Comep:kanue y4eGHOro MaTepualia 4/1 OK 01
HEOPraHMYEeCKNX BellecTB | TeopeTHueckoe ofydeHne - OK 02
IpakTHYecKHe 3aHSATHSI 5 OK 04
KontponsHas pabora Ne2 «CBoifcTBa HEOPraHUIECKHUX BEIIECTBY»
CamocrosiTe1bHasi padoTa
JlabopaTopHast paboTa «VnenTHhnKanys HEOPraHMIECKUX BELIECTB.
Pemenne skcriepuMEHTaNBHBIX 3a/ad 110 XMMHUYECKHM CBOWMCTBaM METAJUIOB M HEMETAJJIOB, 10
pacro3HaBaHUIO U TTOJyYSHHUIO COEMHEHNI METaJJIOB M HEMETAJIOB. 2
Wnentndukanns HEOpraHMYECKUX BELIECTB C UCHOIB30BaHNEM HX (PU3NKO-XMMHUYECKHX CBOMCTB,
XapaKTepHbIX KaueCTBEHHBIX peakinii. KauecTBeHHbIE peakiuu Ha cylib(ar-, KapOOHAT- 1 XJIOpHUI-
AHHMOHBI, HA KATHOH aMMOHHS
Pazpnea 4. CTpoeHHe 1 CBOHCTBA OPraHUYeCKHX BelllecTB 30/2
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Tema 4.1. Knaccudukanus,
CTpOEHUE U HOMEHKJIAaTypa
OpPraHUYECKUX BEIIECTB

Coaep:kanue y4e0HOro MaTepuaja

6/-

Teopernueckoe odyueHue

[osBieHME 1 pa3BUTHE OPTaHMYECKOW XMMHUH Kak Hayku. [Ipenqmer opranndeckoi xumuu. Mecto
W 3Ha4€HHE OPraHWYecKOHW XMUMHHU B CHCTEME E€CTECTBEHHBIX HayK. XMMHYECKOE CTPOCHHE KaK
MOPSJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJCHTHOCTH. OCHOBHBIE ITOJIOXKEHHS
TEOPUU XUMHYECKOT0 CTPOCHUS OpraHn4eckux coeaunennii A.M. bytieposa. YriaepoaHslii ckeseT
OpPTaHUIECKOH MOJIEKYJIBI. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHS MOJEKYII.
M3omepuss m  wm3omepsl. [lomsatnme o ¢dyakuuoHampHON rTpymme. Panmmkan. [IpuHIUDe!
KIacCHU()UKAMM OpPraHMYECKHX COCIUHEHHH. MeXayHaponHas HOMEHKIATypa W IIPHHIHIIEI
HOMEHKJIATYpbl OpraHHdYecKuX coequHeHH. [loHsATHE 00 a30TcoAepKaliuX COCTMHEHHSAX,
OHMOJIOTHYECKH aKTUBHBIX BEIIECTBAxX (YTJICBOAAX, KUpaX, OENKax H Ip.), BRICOKOMOJIEKYISAPHBIX
COEIMHEHMUSIX (MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTHyecKue 3aHATUHS

HomeHknatypa opraHM4ecKiX COSANHEHMI OTACIBHBIX KJIaCCOB (HACHIIICHHBIC, HEHACHIIICHHBIC U
apoOMaTHYECKUE YIJIEBONOPOAbI, CIHUPTHI, ()EHOIbI, aJbJETUIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U
ap.) CocTaBieHHE NOJNHBIX W COKPALIEHHBIX CTPYKTYPHBIX ()OPMYJI OpraHMYECKHX BEIIECTB
OT/EJBHBIX KJIACCOB, UCIIOJIB3Ys MX HAa3BaHMs 110 CUCTEMATHUYECKOI U TPUBUAJILHOW HOMEHKIIATYpE
(aTuneH, anetwieH, rMUepuH, QeHon, (QopMmaibaerun, yKCycHas KHCIIOTa, TJHMLUH). Pacuers
npocreiiiieil GopMyIbl OpraHMYecKol MOJIEKYJIbI, UCXOIsl U3 DJIEMEHTHOTo cocTasa (B %)

CamocTosiTeJibHasi padoTa

OK 01

Tema 4.2. CBoiicTBa
OpraHUYeCKUX COCTUHEHHN

Coaep:xkanue y4e0HOro MaTepuaja

17/1

TeopeaneCKoe oﬁyqe}me

OU3NKO-XUMHUECKHE CBOMCTBA OPraHUMYECKHX COCIWHEHMH OTAEIBbHBIX KJIacCOB (OCOOEHHOCTH
KIaccu(UKaMy W HOMEHKJIATyphl BHYTPH Kiacca; TOMOJOTHYECKHH psii M oOmast gopmyia;
n3oMepusi; PU3NIEcKe CBOMCTBA; XMMHUUECKHE CBOICTBA; CIIOCOOBI MOTY4EHHS):
— TIpeJieNbHbIE YTIIEBOAOPOIBI (AIKaHBl U IUKIOATIKaHbl). ['opeHre MeTaHa Kak OAWH U3 OCHOBHBIX
WCTOYHHMKOB TEIUIA B IPOMBIIUICHHOCTH M ObITy. CBOWCTBa IPHUPOAHBIX YTJIEBOJIOPOIOB,
HaXO0XJECHUE B IPUPOJIE U MPUMEHEHNE AITKAHOB;
— HempeaesbHbIe (AIKEHBI, aIKMHbI M ANKaIUeHbl) U apOMaTHYecKue yrieBoJaopoabl. I'openne
allETWICHA KaK NCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JJIs1 CBAPKU U PE3KU METaJLIOB
— KHUCIIOPOACOJepKalllue coequHeHHs (CnupThl U ()eHONbl, KapOOHOBbIE KHUCIOTHI M 3(QUPHI,
aNbJETUABI U KETOHBI, XHPHI, yraeBosl). [IpakTudeckoe npruMeHEHNE STHIICHTIIUKOIIS, TIHIEPHUHA,
¢enona. Ilpumenenue Qopmanblaeruna, aneTalbleruaa, YKCYCHOH KUCIOTHL. Mblia Kak COJH
BBICIINX KapOOHOBBIX KHUCJIOT. MOFOIIHE CBOHCTBA MBIJIa
— a3oTcojepKaliie COSAWHEHHS (aMUHBI M aMHHOKHCIIOTHL, Oenku). BBICOKOMOIEKYIsIpHBIE
COeIMHEHUs] (CUHTETHYECKHEe M OMOJIOTMYeCKH-aKTHUBHbIE). MOHOMeEp, IOJMMEp, CTPYKTYpHOE
3BeHO. [lonuMepu3anus 3TUIeHA KaK OCHOBHOE HAIPaBJIEHUE €r0 UCMOJIb30BaHMUS.
I'eneTnueckas cBsI3b MEXy KJIaCCAMU OPraHMYECKUX COEAUHEHHUN

11

IIpakTHyeckne 3aHATHSA

CBolicTBa OpPraHnv4eCKux COG,HI/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB (TpI/IBI/IaJ'ILHaﬂ n MCEXKXAyHapoaHas
HOMCHKJIATypa, XHUMHYCCKHC CBOﬁCTBa, CII0COOBI HOHy‘IeHI/IH)Z MpCAC/IbHBIC (aJ'IKaHLI n

OK 01
OK 02
OK 04
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IIMKJIOAJIKAHBI ), HETIPEAEIIbHbIC (JIKEHBI, alKUHBI M AJIKaIUeHbI) U apOMaTHYECKHUE YTIIeBOI0PO/IbI,
cnupTtel U (eHoNbl, KapOOHOBBIE KHUCIOTHI W J(QHPHI, albJIeTUAbl M KETOHBI, aMHHBI H
AMHUHOKUCIIOTBI, BBICOKOMOJICKYJISIPHBIE COEAMHEHMs. 3aJaHus Ha COCTaBICHUE YpaBHEHHH
XUMHMYECKHX peakIiii ¢ ydJacTUEM OpraHNYeCKUX BEIIECTB Ha OCHOBAaHMU MX COCTAaBa U CTPOEHMUS.
CocraBneHne cxeM peakuuii (B TOM 4YHCIE II0 TPEUIOKEHHBIM IENoYKaM IpeBpalleHui),
XapaKTepU3yIOIUX XHMUYECKHE CBOICTBA OPraHUYECKUX COEIUHEHUH OTJENbHBIX KIIACCOB,
CIOCOOBI WX TIONYYEHWS W Ha3BaHHE OPraHWYECKHX COCOMHCHHWH 10 TPUBHATBHOW MIIH
MEXAYHapOAHON CUCTEMAaTUYECKOM HOMEHKIIATYPE.

Pemmenne TNpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUYECKMX 3aJaHUM Ha CBOMCTBA OpPraHUYECKHUX
COEIMHEHUH OTAEIBbHBIX KIACCOB.

MogenupoBaHue MOJIEKYJ M XUMHYIECKUX IPEBPAIICHNI Ha IIPUMEpE TaHa, 3THIICHA, allcTHIICHA U

Ap.

CamocTosiTeJibHasi padoTa

JlabopatopHast pabota “IIpeBpalneHns OpraHHYECKHX BeIeCTB Npu HarpeBaHuu'. [lomyuenme
STUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Tema 4.3.
Wnentuduxanus
OpPraHUYECKUX BEIIECTB, UX
3HAYCHUE W IPUMCHCHUC B
OBITOBOI 1
MPOU3BOJICTBEHHO
LEeATEILHOCTHY YeJIOBEKA

Coaep:kanue y4e0HOro MaTepuaja

7/1

TeopeaneCKoe oﬁyqe}me

buoopranuyeckue coenunenusi. [IpumeHeHue W OuosiorHueckas posib yriaeBonoB. OKwucieHHe
YIJIEBOJOB — KMCTOYHUK OSHEPTUHM JKMBBIX OpraHu3MoB. OOnacTh NpUMEHEHHsS aMHHOKHUCIOT.
[peBpaienuss O6enkoB nuiy B opranudMme. buonorndeckue Qynkuuum OenkoB. buonorudeckue
¢dyHKI¥K KUpoB. Posib OpraHnyuecKkoi XUMUU B pELLICHUH MPO0JIeM NHIIeBoi 6e3onacHocTu. Ponb
OpPraHMYeCcKOW XMMHH B PELICHUH ITPOOIIEM SHEpreTHYECKO# 0€30MacHOCTH, B Pa3BUTHU MEIULINHEI,
CO3JJaHMM HOBBIX MaTepHajioB, HOBBIX HCTOYHHMKOB O3HEPIHH (AJIbTEpPHATHUBHBIE HCTOYHHKH
sHeprun). OnmacHOCTh BO3AEHCTBUS HA JKMBBIE OPraHW3Mbl OPTAaHWYECKHX BEIIECTB OTAEIBHBIX
KJ1accoB (YTJIeBOOPO/IbI, CITUPTHI, PEHOJIBI, XJIOPOPTraHNIECKHe MPOM3BOAHBIC, allbJAETUABI U JIp.),
CMBICJI IOKA3aTeNsl IPEeJeIbHO JOMYCTHUMOM KOHIIEHTPaLuu

IIpakTHyeckHne 3aHATHSA

KontponsHas pabora Ne3: «CTpyKTypa M CBOICTBa OPraHMYECKUX BEIIECTBY

CamocrosiTenbHasi padora

JlabopatopHas paboTta: “HMaeHTHUKANNS OPTaHUYECKUX COSIMHEHUH OTIEIFHBIX KIIACCOB™
Wnentndukanns opraHMYECKHX COCIMHEHUH OTIENBHBIX KJIACCOB (HA INpHMeEpe albAETHIOB,
KpaxmMaJa, yKCyCHOH KHCIIOTHI, OSITKOB | T.II.) C HCIIOJIb30BAHUEM HX (PU3UKO-XUMUYECKUX CBOWCTB
U XapaKTePHBIX Ka4eCTBEHHbIX peakuuil. JleHaTypanuus Oeika npu HarpeBaHuu. [{BeTHBIE peakiuu
6enkoB. Bo3HMKHOBEHHE aHANMUTHYECKOTO CHUTHAJIA C TOYKU 3PEHUS XUMHUYECKUX MPOIECCOB MPH
MPOTEKAHNH KA4eCTBEHHOH peakIuH, MO3BOJLIIONEH HACHTH(HUIMPOBATE MPEIJIOKECHHbIE
OpraHUYecKHe BEUIeCcTBa

OK 01
OK 02
OK 04

Paznen 5. Kunernueckne u

TEPMOJUHAMHNYECCKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHNYE€CKUX peammii

412

Tema 5.1. CkopocTb
XUMUYECKUX PEaKIHil.

Copep:xaHue y4eOHOro MaTepuaJa

412

TeopeTn'{ecxoe oﬁyqe}me

OK 01
OK 02
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XuMUUECKoe paBHOBECHE

CKOpOCTh peakuuy, ee 3aBUCUMOCTb OT pa3jIMuHbIX (DAKTOPOB: IPHPOBI PEarupyromnx BELIEeCTB,
KOHIIEHTPAIlMN PEarupyolyX BeIEecTB, TEMIEPATypsl U IUIOMAAN PEaKLIMOHHOW MOBEPXHOCTH.
TemnoBble 3pdeKTsl XUMUUECKUX peakiuid. JK30- ¥ dHAOTEpMUYecKre peakunu. OOpaTUMOCTb
peakuuii. XMMHUYECKOE PAaBHOBECHE W €ro CMEIIEHHWE MOJ JCHCTBHEM pPa3IMYHBIX (HaKTOPOB
(KOHIIEHTpaLUsl peareHTOB WJIM NPOAYKTOB pEaKlWH, NaBlCHUE, TeMIleparypa) Uil CO3AaHHs
ONTUMAJIbHBIX YCIIOBUH MpoTeKaHust XuMHudeckux npoueccon. [Ipunnun Jle Illatense

IIpakTuyeckue 3aHATHS

Pemenue IMPaKTUKO-OPHUCHTUPOBAHHBIX 3aJlaHUM Ha aHaIu3 (baKTOpOB, BIIMAKOIIUX HAa UBMCHCHHUC
CKOpOCTH XAMHYIECKON pe€aknuu, B T.4. C TMO3UIHI YKOJIOTHICCKH uenecoo6pa3H0ro IIOBCACHUSA B

OBITY U TPYZOBOU IEATETHHOCTH B IIEIISIX COXPAHEHUS CBOETO 3I0POBBs M OKPYKAIOIIEH IPUPOTHOM 2
cpenpl.-Penenne npakTUKO-OpUEHTUPOBAHHBIX 3alaHuil Ha NpuMeHeHue npuHuuna Jle-llatense
JUTS HAaXOKICHUS HAIIPaBJICHUS CMEIICHUS PaBHOBECHS XUMUIECKOHN pEakIny 1 aHaIu3 GakTopoB,
BIHSOIINX Ha CMEIEHHE XUMUIECKOTO PABHOBECHS
CamocTosiTe1bHasi padoTa -
Pasznen 6. PactBopsl 4/2
Tema 6.1. ConeprxaHue y4eGHOro MaTepuaJjia 3/2 OK 01
ITonsiTue o pactBopax Teopernuyeckoe o0yuyeHue OK 02
PactBopenne xak ¢pu3uKo-xuMHudeckuii mporecc. PactBopsr. CiocoOBI IPUTOTOBJIICHUS PaCTBOPOB. OK 07
PactBopumocTs. MaccoBast 1oms pacTBOpeHHOTO BemiecTBa. CMBICT ToOKa3aTels MpeAeIbHO
JIOITyCTUMON KOHIIGHTPALlMM W €ro MCIOJb30BAaHHE B OLIEHKE HIKOJOTHUECKOW Oe30macHOCTH. 2
[TpaBuia 3KOJIOTMYECKH LIENIeCOO0Pa3HOTO TOBEJICHUS B OBITY U TPYJOBOW JEATENLHOCTU B LIENISX
COXpaHEHHMsI CBOETr0 3J0POBbS M OKpY>Karolled MPUPOJHON Cpelbl; ONAaCHOCTh BO3JIEUCTBUS Ha
JKUMBBIC OPraHU3Mbl OITPEACIICHHBIX BEUICCTB.
IIpakTHYecKue 3aHATHS
Pemrenue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl Ha PpacTBOPBI, HUCIOIb3YyEMbIE B 1
OBITOBOM 1 MPOU3BOACTBEHHOH IEATEIFHOCTH YEJIOBEKA
CamocTosiTe1bHasi padora -
Tema 6.2. UccnenoBanue | Comep:kaHue y4eOHOro MaTepuaJia 1/- OK 01
CBOWCTB pacTBOPOB Teopernueckoe o0yueHue - OK 02
IlpakTHyecKue 3aHATHUSA - OK 04
CamocTosiTe1bHasi padora
Jlaboparopunas pabota «lIpuroroBneHue pacTBOpoB». lIpUrOTOBIEHHME PACTBOPOB 3aJaHHOMN 1
(MaccoBolt, %) KOHIEHTpanuu (C MPAKTHKO-OPHCHTUPOBAHHBIMH BOIPOCAMH) W OIPEIEIICHUEC
Cpezibl BOJIHBIX pacTBOPOB. PelieHne 3a/1a4 Ha IPUTrOTOBJIEHUE PACTBOPOB
Pasnen 7. Xumus B ObITY M IPOU3BOACTBEHHON AeSITEILHOCTH YeJI0BEKA 6/2
Tema 7.1. Xumus B ObiTy 1 | Comep:kaHue y4e0OHOr0 MaTepuaJia 6/2 OK 01
MIPOU3BOJICTBEHHOM Teopernueckoe o0yuyeHue OK 02
JEATCIBHOCTH Y€JI0BEKA Hoseiiimue AgOCTHKEHHST XUMHUYECKOM HAayKM U XHUMHUYECKOM TexHojoruu. Pomp xumum B OK 04
00eCIIeYCHUN YKOIOTHIECKOH, YHEPTeTHUSCKON U MUIIEBOW O€30MaCHOCTH, Pa3BUTUH MEIHUIIUHEI. 2 OK 07

HpaBHna IIONCKA U aHaJIN3a XUMHYECKOU I/IH(i)OpMaIII/II/I H3 pas3sjiMYHbIX HCTOYHHKOB (Haquaﬂ u

yueOHO-Hay4YHas JIMTepaTypa, CpeJICTBAa MAacCOBOM nH(opMauuy, cetb MHTEpHET)
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IIpakTHyeckne 3aHATHSA

Ilouck 1 aHanu3 KeHCOB O NMPUMCHCHUN XUMHUYCCKUX BCIICCTB U TEXHOJIOTHUM C y4e€ToOM 6y;[y1ue171
HpO(l)eCCI/IOHaHLHOﬁ JIESATEILHOCTH II0 TEeMaM: BaKHeEHIIne CTPOUTCJIbHBIC  MaTCpHUalibl,

KOHCTPYKLIMOHHBIE MaTepHalbl, KPAacKH, CTEKJO, KepaMUKa, MaTepuanbl sl SIeKTPOHUKH, 4

HaHOMAaTepHasbl, TEKCTHJIbHBIE BOJOKHA, MCTOUYHUKU SHEPrHM, OPTaHUYECKUE U MHHEPAJIbHbIE

yoOpeHHs, IEKAPCTBEHHBIE BELIECTBA, OBITOBAST XMMHUSI.

3amuTa: [lpencraBieHue pe3yabTaToB pelieHUs] KeHCoB B popMe MUHHU-IOKIIA/IA C TIPe3eHTaluel

CamocrosiTe1bHasi padoTa -
KoncyabTanuu -
IIpomeskyTouHasi arTecTanus (AnddepeHIUPOBAHHBIN 324ET) 2

Bcero: 80
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3. YCJIOBUSA PEAJIU3ALIAU TPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM

JAUCHUITJIMHBI
3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecre4eHn 0
- Kabuner OTPACIIEBBIX o0mienpogeccuoHaTbHBIX JVCLHHIUIVH

MHoroQyHKIMOHANbHAST ~ AyAUTOPHUs  JJI1  TMPOBENEHUS  MPAKTHUYECKUX  3aHATHUH,
JAMCUUIUTMHAPHOM, MEXKIUCIUIUIMHAPHOM TIOJTOTOBKHU (KOJIMYECTBO IMOCAIOYHBIX MECT - 32).
MeoGensb (cton — 16 mt.; mkad — 6 mwT., CTysa — 32 mT.)

- lTlomemenue s camMOCTOATENBHOM pPabOThl OOYYAIOMIMXCS, OCHAIEHHOE
KOMITBIOTEPHOM TEXHHUKOM, MOIKIIOUEHHON K ceTu VHTepHer, o0OecreueHo TOCTYNOM K
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTelbHON cpene ['ocyaapcTBeHHOro yHUBEPCUTETA
npocsenieHus. [lepcoHanbHble KOMIBIOTEPHI C TMOAKIIOUEHHEM K ceTu HHTepHeT u
o0ecreyeHneM JOCTyIa K 3JIEKTPOHHBIM OMOIMOTEKaM U B AJNIEKTPOHHYIO HH(POPMALIMOHHO-
oOpazoBarenbHytlo cpeny  YHuBepcutera. [locka. IlporpammHoe — obecrieueHue:
JIunenzuonHoe mporpammHoe odecrieuenue: 3apyoexnoe: Microsoft Windows, Microsoft
Office OreuectBennoe: Kaspersky Endpoint Security CBoGomHO pacmnpocTpaHsemoe
nporpammHoe obecrniedeHue: 3apyoexxknoe: Google Chrome, 7-zip OteuectBennoe: OMC
[neep (mist Bocmpou3BeAeHUsS IIEKTPOHHBIX Y4eOHbIX Monayneit) MudopmanmonHsie
cinpaBouHnble cucteMbl: cucrema «KoncynpranTllmtoc» [Ipodeccuonanbubie 6a3bl JaHHBIX:
fgosvo.ru, pravo.gov.ru, www.edu.ru

- [Tomerienue a1t caMOCTOATEIHLHON PaOOTHI 7151 MHBATMIOB U JIUI] C OTPAHUYCHHBIMH
BO3MOYKHOCTSIMH 3JI0POBbSI, OCHAILICHHOE KOMITBIOTEPHOU TEXHUKOM, IMOJKIIOUEHHON K CETH
HuTepHeT, 00ecrneyeHo A0CTYIIOM K 3JIEKTPOHHO-00pa30BaTeNIbHOM cpelie Y HUBEpCUTETA,
KommuiekT yueOHONM MebOenu, MepcoHajbHbIE KOMIBIOTEPhl C IMOAKIOYEHUEM K CETU
NuTtepHer u olecrieyeHuEM JOCTyNa K 3JEKTPOHHBIM OHMONIMOTEKaM M B 3JIEKTPOHHYIO
WH(POPMAIMOHHO-00Pa30BaTEIHHYIO cpeny ['ocynapcTBeHHOTO YHHUBEpPCUTETA
MPOCBEIICHMSI, TOCKA, TPOEKTOP MOABECHOMN

3.2. MupopmanuoHHoe odecneyeHne peajn3auu NporpaMmmbl

OcCHOBHbBIE HCTOYHUKH
Jns nmpenonasarenei
1. Tabpuensn, O. C. Xumus. 10-i knacc. bazossrit ypoBens : yueOnuk / O. C. 'abpuernsis,
N.T. Octpoymos, C. A. CnagkoB. — 7-e u3f., ctep. - Mocksa : [Ipocsemenune, 2025.
2. T'abpuensu, O. C. Xumus : 11 kiacc : 6a30BbIil ypoBeHb : yueoHuk / O.C. I'aOpuernsH,
N.T". Octpoymos, C.A. CnagkoB. — 6-e uza., crep. — Mocksa : [IpocBemenue, 2024.
3. Pymutuc, I'. E. Xumus. ba3oBblii ypoBeHb : yueOHUK JJisi 0Opa3oBaTEIbHBIX
OpraHu3alvii,  pealu3ylolMX  00pa3oBaTelbHbIE  MPOTpaMMbl  CPEIHEro
npodeccuonansHoro oopazosanus/ I'. E. Pymsutuc, @. I'. ®enpaman. — 2-e uza., crep.
- Mocksa : IIpocBewienue, 2025.



. Pameuxuii, A. M. Xumusa. ba3oBblii ypoBeHb. TpPEeHHUPOBOUHBIE W MPOBEPOUYHBIE
paboTel : yuyeOHOe TmocobOme, pa3paboTaHHOE B KOMIUIEKTE C YYEOHUKOM JIsI
0o0pa3oBaTeNbHBIX OpTaHM3AIMH, pPEATH3YIOIMMUX O00pa30BaTEebHBIE MPOTPAMMBI
cpennero npodeccruonansHOTO 0OpazoBanus / A. M. Papenkuii. — 2-e u3m., crep. -
Mockaa : [IpocBenienue, 2025.

g ctyneHToB

. T'abpuensn, O. C. Xumus. 10-ii knacc. ba3osriii ypoBens : yueonuk / O. C. ['abpuensH,
N. T'. Octpoymos, C. A. Cnaakos. — 7-e u3a., crep. - Mocksa : [Ipocsemienue, 2025.

. T'abpuensn, O. C. Xumus : 11 kiacc : 6a30BbIil ypoBeHs : yueOHuk / O.C. ['abpuensis,
N.I". Octpoymos, C.A. CrnagkoB. — 6-¢ u3f., crep. — Mocksa : [IpocBenienue, 2024.

. Pymsutuc, T'. E. Xumus. ba3zoBbiii ypoBeHb : y4eOHUK i 0Opa3oBaTeIbHBIX
OpraHu3alvii,  peaju3ylolMux  oOpa3oBaTelbHbIE  NPOrPaMMbl  CPEAHETO
npodeccuonansuoro oopazoanusi / I'. E. Pynsurtuc, ®@. I'. ®enbaman. — 2-e usj., cTep.
- Mockaa : IIpocsemenue, 2025.

JlonotHUTEIbHBbIE HCTOYHUKH

Jnsa npenonaBareneit
. AudunorenoBa, . B. Xumwus. bazoBsiii ypoBenb: 10—11 kmaccel : yueOHUK Is
cpenHero ob6bmiero oOpa3oBaHus [DnekTpoHHBIM pecype] / W. B. AndunoreHosna,
A. B. ba6kos, B. A. TlonkoB. — 2-¢ u3a., uctp. u gomn. — Mocksa : U3gaTenscTBo
Opaiit, 2025.
. Hukonwckuii, A.b. Xumus: y4yeOHUK U  TPAKTUKyM IS  CPEAHETO
npodeccuoHaibHOrO 00pa3zoBanus [DnekTpoHHbll pecypc| / A. b. Hukonbckui,
A. B. CyBopoB. — 2-¢ u3n., mepepabd. u mon. — Mocksa : M3gatensctBo FOpaiiT,
2025.
OneitaukoB, H. H. Xumusi. Anroputmsl pemieHus 3a7a4 1 TeCTHI : yueOHOe ocooue
I cpenHero  mpodeCCHOHAIBLHOrO  00pa3oBaHMs [DJACKTPOHHBIA  pecypc] [/
H. H. Oneitankos, I'. II. MypaBseBa. — 3-¢ wu3d., ucnop. U A0 — MoOCKBa :
Nz narensctBo FOpaiit, 2025.
. Xumusa. 3agayHuK . ydeOHOe TmocoOue g CpeaHero mnpodeccuoHaIbHOTO
oOpa3zoBaHusl [DIeKTpOHHBIN pecypc] / mox oOmei penakuueit I'. H. ®aneeBa. —
Mocksa : I3natenbctBo FOpaiit, 2025.

JIns cTyneHToB

. Audunorenona, 1. B. Xumusa. bazossiit ypoBens: 10—11 kmaccel : yuyeOHUK AJis
cpeaHero oo6mero ooOpaszoBaHus [DnekTpoHHb pecypc] / W. B. AndunHoreHosa,
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A. B. ba6kog, B. A. IlonkoB. — 2-e u3x., ucnp. u jnon. — Mocksa : M3narenbcTBo
FOpaiit, 2025.

. Huxombckuiti, A.b. Xumus: y4yeOHUK ¥  TPAKTAKYM 71 CPEIHETO
npoeCCHOHAFHOTO 00pa3zoBaHus [DnekTpoHHblii pecype] / A. b. Hukonbckui,

A. B. CyBopoB. — 2-e¢ u3sn., nepepad. u gomn. — Mocksa : U3narensctBo IOpaiir,
2025.

HHTepHET-pECYPCHI:

. I'abpuensn, O. C. Xumus. 10-ii kinacc. ba3ossiii ypoBeHs : yueonuk / O. C. ['abpuensH,
N.T. Octpoymos, C. A. Cnankos. — 7-e 3., ctep. - Mocksa : [IpocBemienue, 2025. -
129 c¢. — ISBN 978-5-09-124953-8. - Tekct : onekrponnsri. - URL:
https://znanium.ru/catalog/product/2202349. — Pexxum ocTyna: 1o moJImicKe.

. Tabpuensn, O. C. Xumus. 11-i kinacc. ba3oBslit ypoBens : yueOHuk / O. C. ['aOpuernsiy,
N.T. Octpoymos, C. A. CnagkoB. — 6-¢ 3., ctep. — Mocksa : [Ipocsemienue, 2024.
— 127, [1] c. : mn. — ISBN 978-5-09-112177-3. - Tekct : anekrponHsid. - URL:
https://znanium.ru/catalog/product/2157262. — Pexxum ocTyma: 1o momicKe.

. Pymsutuc, T'. E. Xumus. ba3oBeiii ypoBeHb : Y4EOHHK Jisi 0Opa3oBaTEIbHBIX
OpraHu3allvii,  peaM3ylIMX  00pa3oBaTelbHBIE  MPOTPaMMbl  CPEIHETrO
npodeccruonansHoro oopazosanus / I'. E. Pymsutuc, @. I'. ®enpaman. — 2-e uzm., crep.
- Mockga : [IpocBemenue, 2025. - 337 ¢. — (YueOnuk CI10). - ISBN 978-5-09-124954-
5. - Tekcr : anekrponnsni. - URL: https://znanium.ru/catalog/product/2202350. —
Pexum nocrymna: mo noamnucke.

[Ipodeccronanbabie 0a3bl TaHHBIX

pravo.gov.ru - OdunuansHbeIil THTEPHET-TIOPTAT IPABOBOM HH(POpMAITUN

www.edu.ru — ®eaepanpabiil opTast Poccuiickoe oOpa3zoBaHue

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI
KoHTponb 1 oleHKa pe3yibTaToB OOYYEHMsI OCYIIECTBISETCS MPENnojiaBaTeieM B

MpoIiecce MPOBEACHUS MPAKTUYECKUX 3aHATUN U JIA0OPATOPHBIX pabOT, TECTUPOBAHUSA, a

TAKXXE BBITIOJTHCHUA O6y‘IaIOH_II/IMI/IC$I HHAWBUYAJIbHBIX BaﬂaHHﬁ, ITPOCKTOB, I/ICCJ'IG,Z[OBaHI/II‘/’I.

PCBYJ'IBTaTBI O6y‘ICHI/I$I OInpecaCIA0T, 4YTO O6y‘{aIOHII/I€C$I JOJDKHBI 3HATb, INTOHUMATb H
ACMOHCTPHUPOBATD 110 3aBEPHICHNUHU U3YUYCHUS JUCHUIIIINHBI.

Jns  dbopMmupoBaHUs, KOHTPOJS W OLEHKH pe3yJbTaTOB OCBOEHHUS Yy4eOHOMU

AUCHUIIMHBI UCIIOJIB3YCTCA CHUCTEMaA OLCHOYHBIX MCpOHpHHTHﬁ, MpCACTaBJIAIOIIAA cobou

KOMIUIEKC Yy4Y€OHBIX MEpONPUATUH, COIVIACOBAaHHBIX C pe3yJabTaTaMH OOYy4YeHHUS U
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chopmymupoBaHHbIX ¢ yueTom ®I'OC COO (mpeameTHbIe pe3yiabTaThl MO JUCIMUIUIMHE) U

dI'OC CIIO.

Ne

OK

| Monyas/Pa3aen/Tema

PesyabTaTt 00y4enns

| TunbI 0O1leHOYHBIX MepONPUATHIA

OcHoBHOe coiep:kaHune

1

Pa3zaen 1. OcHoBBI
CTPOEHHSI BellecTBa

®opMyJupoBaTh 6a30BbIE
MOHATHS M 32aKOHBI XHMHH

11

OK 01

CrtpoeHue aTOMOB
XUMHYECKHUX 3JICMEHTOB U
MPUPOJA XUMUYECKOH CBS3H

CocTaBATh XUMHUYECKUE
(opMyJIBl COETMHEHHH B
COOTBETCTBHHU CO CTETIEHBIO
OKHCJICHHSI XUMUIECKUX
3JIEMEHTOB, UCXOS U3
BaJICHTHOCTH U
JIEKTPOOTPHLIATEIEHOCTH

1. Tect «CTpoeHHE aTOMOB XUMHYCCKHX
9JIEMEHTOB U MIPUPOJIa XUMUYECCKOM
CBSI3UY.

2. 3a1a4yu Ha COCTaBICHHE XMMHUYECKUX
(hopMys IByXaTOMHBIX COCIMHECHUH
(oxcumoB, cynb(GUAOB, THAPHIOB U T.I1.).
3. 3ajanus Ha MCITOJIB30BAaHHUE
XAMHUYECKON CUMBOJIMKH ¥ Ha3BaHHUI
COCIMHEHUI 10 HOMEHKJIAType
MEKIYHAPOIHOTO COI03a TCOPETUUCCKOM
U MPHUKJIAJHON XUMHUU U TPUBHATBHBIX
Ha3BaHUM JUIS COCTABJIEHUS XMMHYECKUX
(hopMys1 TByXaTOMHBIX COCAMHCHUIM
(oxcumoB, cyabMOUIOB, THAPHUIOB U T.II.)
1 IPYTHX HEOPTAaHUICCKUAX COCTUHECHUI
OTHENbHBIX KJIACCOB

1.2

OK 01
OK 02

Ilepuonuueckuii 3aKoH U
tabmmna JI.11. Menneneesa

XapaKkTepu30BaTh XUMHUICCKIEC
3JIEMEHTHI B COOTBETCTBUU C UX
TOJIOKEHUEM B MEPHOINUECKON
CUCTEMEC XUMHNUYCCKUX
anemenToB /.M. Meneneena

1. Tect «MeTamnnyeckue /
HEMETaJIJINIeCKHE CBOMCTBA,
3JIEKTPOOTPHUIATENFHOCTD U CPOJACTBO K
SJIEKTPOHY XUMHUECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX IJEKTPOHHBIM
CTPOEHHUEM U TOJIO)KECHHEM B
MIEPUOANYECKON CHCTEME XUMHUYECKUX
anemeHToB /.M. MenneneeBay.

2. IlpakTuyeckue 3a1aHus Ha
YCTaHOBJIEHUE CBSI3U MEX]y CTPOCHUEM
aTOMOB XMMHYECKHX JIEMEHTOB H
MEPUOJUYECKUM U3MEHEHUEM CBOMCTB
XHMHYECKUX DJIEMEHTOB M UX
COCIUHEHUM B COOTBETCTBUH C
noJyio>xeHueM B Ilepuoauueckoi
CHCTEME.

3. IIpakTHKO-OpUEHTHPOBAHHEBIE
TEOPETUIECKHE 3a/IaHus Ha
XapaKTePU3aIUI0 XUMHUECKUX
3J1eMEHTOB: «MeTaunueckue /
HeMeTalLINYeCKHe CBOMCTBA,
3JIEKTPOOTPHULATENLHOCTD U CPOACTBO K
3JIEKTPOHY XMMHUUYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX JEKTPOHHBIM
CTPOEHHUEM HU IOJIO)KEHHUEM B
MePUOUIECKON CUCTEME XUMHUYECKHIX
snemenToB .M. Menneneena»

Pazngen 2. XuMuueckune
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKUX peakIui

KourpoabHas padora
«CTpoeHHE BeNIECTBA U XHMUYECKHE
peaknum»

2.1

OK 01
OK 04

Tunbl XUMHUYECKUX peaKLUi

CoCTaBIATh peakiuu
COCIMHEHHUSI, PA3IOKCHHUS,
oOMeHa, 3aMeIeHNs,
OKHUCIIUTEBHO-
BOCCTAHOBHTEIIbHBIC PEAKIIHH

1. 3agauu Ha cocTaBlICHUE ypaBHEHUN
peaKkiuii:

— COCIMHEHMS, 3aMEILCHNUS, PA3IOKEHUS,
obMeHa;

— OKHCIIUTENILHO-

BOCCTaHOBHTEIIBHBIX PEAKIIUH C
HCTIONIB30BaHMEM METOAA 3JIEKTPOHHOTO
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OK

Monyas/Pa3aen/Tema

Pe3yabrar 00y4yeHus

Tunel OLIEHOYHBIX MEPONPUATHIA

GanaHca.

2. 3aga4n Ha pacyeT MacChl BELIECTBA
wim ooséMa

ra30B 10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce MM 00BEMY OHOTO M3
Y4YacTBYIOUIMX B PEaKIMU BELIECTB;
pacy€Tsl

Macchl (00bEMa, KOJIMUEeCTBa BEIIECTBA)
MIPOXYKTOB PEAKIMH, €CJIN OJHO U3
BEIIECTB UMEET IPUMECH

2.2

DNeKTpOTUTHICCKAS
JIICCOLMAIUSI 1 MIOHHBIN
oOMeH

CocTaBisTh ypaBHEHUS
XAMHYECKHX PEaKIUH HOHHOTO
o0OMeHa ¢ yJyacTuem
HEOPraHM4CCKUX BEUICCTB

1. 3amaHuda Ha COCTaBJIEHHE
MOJICKYJISIPHBIX M HOHHBIX PEAKIIHH C
y4acTHEM KHUCIIOT, OCHOBaHUI U COJIEH,
YCTaHOBJICHUE U3MCHEHUS KUCIOTHOCTH
Cpebl

2. JJaboparopnas pabota "Tunsl
XUMHUYECKHUX peaKiuii”

Pa3gen 3. Ctpoenne u
CBOICTBA HEOPTaHUYECKUX
BelllecTB

HccnenoBarb cTpoeHue U
CBOICTBA HEOPTraHNYECKHX
BellleCTB

KonrposabHas padora
«CBoiicTBa HEOPTAHHYECKUX
BelllecTB)

3.1

OK 01

Knaccudukarus,
HOMEHKJIATypa U CTPOCHHE
HCOPraHUYCCKUX BCUICCTB

Knaccudunuposats
HEOpPTaHWYECKUE BEIIECTBA B
COOTBETCTBUU C UX CTPOCHUCM

1. Tect «HoMeHKIaTypa 1 Ha3BaHUE
HEOPraHUMYEeCKHX BEIECTB, UCXOs U3 UX
XUMHUUECKOH (hOPMYIIBI, HITH
COCTaBIICHIE XUMHUYIECKOH (POpMYIIBI,
HCXOS U3 Ha3BaHMS BEIICCTBA I10
MEXAYHAapOIHOW WIIM TPUBHAIBHOM
HOMEHKJIATYpE».

2. 3agauu Ha pacueT MaccOBOH J10JIU
(Macchl) XUMUYECKOTO dJIEMEHTa
(coenuHeHMS) B MOJIEKYJIE (CMECH).

3. [IpakTudeckue 3a1aHus MO
KJIaccu(UKaIK, HOMEHKJIAType U
XUMHYECKHM (hopMyiam
HEOPraHMYECKHX BEIIECTB Pa3IUIHbIX
KJIaCCOB.

4. IlpakTuyeckue 3a1aHus Ha
oTpeieNIeHue XUMHICCKOH aKTHBHOCTH
BEIICCTB B 3aBUCHMOCTHU OT BUIA
XUMHYECKOH CBSI3H U THIIA
KPUCTANTMYECKON pPeleTKH

3.2

OK 01
OK 02

DU3NKO-XUMAYECKHE
CBOICTBAa HEOPraHUYECKUX
BEIIECTB

YcraHaBIMBaTh 3aBUCUMOCThD
(hMBUKO-XMMHYECKUX CBOMCTB
HEOpPTraHWYECKHUX BEIIECTB OT
CTPOEHHS aTOMOB ¥ MOJIEKYJI, &
TaK)Ke THIA KPUCTAIITMYECKON
peleTku

1. Tect «OCOOEHHOCTH XUMHUYECKUX
CBOWMCTB OKCHIOB, KUCJIOT, OCHOBaHH,
aM(OTEPHBIX THAPOKCHIOB U COJIEH.
2. 3aaHus Ha COCTaBJICHUE YPaBHEHUH
XMMHUYECKHUX PEAKIHH C yJacTHEM
MIPOCTBIX U CIIO’KHBIX HEOPraHMYECKHX
BEIIIECTB: OKCHJIOB METAIIJIOB,
HEMETaJUIOB ¥ aM(OTEPHBIX JIEMEHTOB;
HEOPraHUYECKUX KHCIIOT, OCHOBAHUH U
amM(OTEepHBIX THIPOKCHIOB,
HEOPTaHUYECKHUX COJIEH,
XapaKkTEepU3YIOIINX UX CBOMCTBA U
CIIOCOOBI TIOTyYEHUSI.

3. [IpakTHKO-OpUEHTHPOBAHHEIE
TEOpPETUIECKHE 3aJaHNsI Ha CBOWCTBA U
TMIOJTy4eHHE HEOPTaHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnentudukarms
HCOPTraHMYCCKHUX BEIICCTB

MCCJ’ICHOB&TL Ka4CCTBCHHBIC
peaKku HEOPraHNICCKUX
BCIICCTB

1. HpaKTI/IKO-OpI/IeHTI/IPOBaHHHe 3aJaHus
110 COCTAaBJICHUIO XUMHUYCCKUX peakunﬁ C
Yy4aCcTUEM HCOPraHNYCCKUX BCIICCTB,
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Ne OK Monyas/Pa3aen/Tema Pe3yabTaTt 00yuenus Tunel OLIEHOYHBIX MEPONPUATHIA
HCTIONB3YEMBIX [UIS UX UICHTH(PHUKALINH.
2.JIabopaTopHnas paboTa:
“Unentudukanys HeopraHMYECKUX
BeIIEeCTB”

4 Paznen 4. Ctpoenue u HccnenoBarb cTpoeHHe U KounrpoabHas padora
CBOMCTBAa OPraHM4ecKUX CBOICTBA OPraHNYeCcKUX «CTpoeHHe U CBOHCTBA OPraHHYeCKHX
BelleCTB BelleCTB BelIeCTB)
41 | OKO01 Knaccudukanus, ctpoenne u |Kmaccudumuponats 1. 3aganns Ha cocTaBIeHUE HAa3BaHUI
HOMEHKJIATypa OpPTaHUIECCKUX | OpTaHUIECKHE BEIIECTBA B OpPTaHUYECKUX COCIMHEHUII 110
BEIIIECTB COOTBETCTBHHM C X CTPOCHHEM |TPUBHAIBHOM MM MEXIYHApOIAHON
CUCTeMaTHYeCKON HOMEHKIIAType.
2. 3agaHus Ha COCTABIICHHUE MOIHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (OpMYIT
OpPraHUYECKUX BEIIECTB OTAETBHBIX
KIIaCCOB.
3. 3ajauyu Ha omnpeesieHue NpocTeriei
(hopMyIIBI OpraHIYECKONW MOJICKYIIHI,
HCXOJS U3 3JIEMEHTHOTO cocTaBa (B %)
42 | OKO01 CBoiicTBa OpraHUYECKUX VYcTaHaBiIMBaThH 3aBUCUMOCTh | 1. 3amaHust Ha cocTaBlieHUE ypaBHEHUH
OK 02 COCIMHEHUI (U3MKO-XMMUYECKUX CBOMCTB |XMMHUYECKHX PEaKIHi C yyacTHEM
OK 04 OpPraHUYECKUX BEILECTB OT OpPraHUYECKUX BEIECTB HA OCHOBAaHUU
CTPOEHUS MOJIEKYII UX COCTaBa U CTPOCHHUSL.
2. 3aiaHus Ha COCTaBJICHUE YPaBHEHHUH
XUMHYCCKHUX PEaKITHiA,
WLTIOCTPUPYIOIIUX XUMHUICCKHE
CBOWCTBA C yYETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEAKIHA U
TCHETUYCCKOW CBS3U OPraHMYECKUX
BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTHble 3a/1a4u IO YpaBHEHUSIM
peaxkuuii ¢ yuacTueM OpraHHYeCKUX
BEIIIECTB.
4. JIabopatopnast pabota “TIpeBpaienus
OpPraHUYECKUX BEIIECTB IPU
HarpeBaHuu"
4.3 | OKO01 Wnentndpukarms HccnenoBaTh kaueCTBEHHBIE 1.IIpakTUKO-OpUEHTUPOBAHHbBIE 3aJaHHS
OK 02 OpPTaHHUYECKUX BEIIECTB, HX |PEaKIMH OPTaHMYSCKUX IO COCTABJICHUIO XUMHUYECKUX PEaKIUH ¢
OK 04 3HA4YCHHE U IPUMEHCHUE B COCIMHEHHH OTIEIEHBIX YYacTHEM OpPTaHHYECKUX BEIIECTB, B T.4.
OBITOBOM 1 KJIacCOB UCIIOJIb3YEMBIX JUIS UX HICHTH(UKAIMN
TIPOM3BOJICTBEHHOM B OBITY ¥ TPOMBIIIIEHHOCTH.
JIEATEIBHOCTH YEJIOBEKA 2.JlabopaTopHast paboTa:
“Unentudukanus opraHMIECcKIX
COCIIMHEHHH OTJEeNBHBIX KJIAaCCOB™
5 Pazgen S. Kunernueckune n | Xapakrepu3oBaTh BIHSHHE
TepMOJUHAMMYECKHE pa3In4HbIX paKkTOPOB HA
3aKOHOMEPHOCTH PaBHOBecCHE H CKOPOCTh
NPOTEKAHUS XHMHYECKAX |XHMHYECKHX pPeaKmuii
peakumii
5 OK 01 CKOPOCTh XHMHUYECKHUX XapaKTepu30BaTh BIUSHUE IIpakTuKO-OpUEHTUPOBAHHBIE
OK 02 peakiuii. Xumudeckoe KOHIICHTPAILIMK PEarupyroux |TeOpeTHUYECKHE 3a/1aHHs Ha aHaJIU3

paBHOBeCHE

BELLECTB U TEMIIEPATypbl Ha
CKOpPOCTb XUMHUECKUX PeaKLuit
XapakTepu30oBaTh BIUSHHUE
HU3MEHEHHUS KOHLIEHTpaluu
BEILECTB, PEAKLIUU CPEIbl U
TEMIIEPATYPhl HA CMELICHHUE
XMMHUYECKOI0 PABHOBECHS

(hakTOpOB, BIAMSIONINX HA U3MEHEHHE
CKOPOCTU XUMHYCCKOW PEaKIUH.
[IpakTHKO-OpUECHTHPOBAHHBIC 3aaHUS
Ha npuMmenenue npunimna Jle-1larense
JUTSL HAXOXK/ICHUS HAIIPABIICHHUS
CMCIICHHS PABHOBECHS XUMUYECKOM
peakiuu u aHaiau3 GaKkTopoB,
BIMSIIOIINX HA CMEIICHHE XUMHYECKOTO
paBHOBeCHSI
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Ne OK Monyas/Pa3aen/Tema Pe3yabTaTt 00yuenus Tunel OLIEHOYHBIX MEPONPUATHIA

6 HccaenoBaTh HCTHHHBIE
Pa3znes 6. PacTBopbl PacTBOPBI € 32JaHHBIMHU

XapaKTePUCTHKAMH
6.1 | OKOI IIonsTue o pactBopax Pa3znuuaTh ucTUHHBIE pacTBOPHI | 1. 3a1aun Ha MPUTOTOBICHUE PACTBOPOB.
OK 02 2. IIpakTHKO-OpUEHTUPOBAHHBIE
pacdeTHbIC 3a1aHNS Ha AUCTIEPCHBIE
CHCTEMBI, HCIOIB3YyEMBIE B OBITOBOH 1
TIPOU3BO/ICTBEHHOH NEATEIBHOCTH
YeI0BEeKa
6.2 | OKO0I HWccnenoBanue cBOMCTB Hccnenosath pu3uKo- JlabGopaTopHast paboTa
OK 04 pacTBOpOB XUMHUYECKHUE CBOMCTBA “IIpuroToBI€HUE PACTBOPOB”
HCTHHHBIX PaCTBOPOB

1 IIpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (COoep:KaHMe NPUKIAJIHOTO MOLYJIs)

7 Pazpnen 7. OneHnBaTh MOCJAEACTBUA 3ammuTa Keiica (c yueToM Oyayuiei
Xumus B ObITY M OBITOBOM U npogeccuoHANbHOI 1esiTeTbHOCTH)
NPOU3BOCTBEHHOM NPON3BOACTBEHHOMH
JeATeJbHOCTH YeI0BeKa JAeATeIbHOCTH YeJI0BeKa ¢

NO3MIHI IKOJTOTHYECKOH
0e30IacHOCTH
OK 01 Xumust B OBITY 1 OueHuBaTh NOCIEACTBUSA Ketic (c yuetom Oymaymieit
OK 02 MIPOU3BOJCTBEHHOM OBITOBOI U MPOU3BOICTBEHHOH |MpO(eCCHOHATBHOM NeTETHHOCTH)
OK 04 JIeSITENbHOCTH YEJIOBEKA JESITEIbHOCTH YEJIOBEKA C Bo3MoxHBIE TEMBI KEHCOB:
OK 07 MO3UILUHN DKOJIOTHYECKOMI 1. IToremnenne kauMaTa u

6e30MacHOCTH

BBICBOOOXK/ICHHE Ta30BBIX THAPATOB CO
JIHA OKeaHa.

2. Bynymue marepuainsl s aBua-,
MAaIuHO- ¥ IPUOOPOCTPOCHHUS.

3. HoBbie MaTepuanbl Uil COJTHEYHBIX
Oarapeil.

4. JlexapcTBa Ha OCHOBE PACTUTEIIBHBIX
IIpenaparos
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JUCT UBMEHEHUH U JIONOJHEHUM, BHECEHHBIX

B PABOYYIO ITPOI'PAMMY

Ne N3MCHCHMA, JaTa BHCCCHUA N3MCHCHUS Ne CTpaHUIbl C UBMCHCHHUCM;

BbLJIO

CTAJIO

OcHoBaHue:

IToanuck Jimia, YITBEpAUBIICTO U3MCHCHUA
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