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MunucrepcTtBa obOpazoBanusi U Hayku Poccuiickoit ®eneparuu ot 17 mas 2012r.Ne 413 (B
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nporpaMMmbl  001e0o0pa3oBaTeNbHON  y4eOHOM  AUCHUIUIUHBI  «XUMHUS», PEKOMEHJIOBAHHOM
®denepalibHBIM roCyAapCTBEHHBIM OI0IKETHBIM o0pa3oBaTeIbHBIM YUpEKICHUEM
JOMOJTHUTEIBHOTO TpodecCHoHaIbHOr0 00pa3oBaHus «MHCTHTYT pa3BUTHS MPOPECCHOHATHLHOTO
obpaszoBanus» (PI'BOY MO «MPIIO») B KadyecTBE MNPUMEPHOM MPOrpaMMbl C YYETOM
poecCHOHATLHOW HAMPaBIIEHHOCTH MPOrPpaMM CpPeAHEro MpodecCHOHAITBHOTO O00pa30BaHMUS,
peaiu3dyeMbIXx Ha 0a3e OCHOBHOIO 0OIIero o00pa3oBaHUs C IMOJYYEHHEM CPEIHEro OOIero
o0Opa3oBaHwUs.
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1. O0mas xapakTepucTHKa padoyei NporpaMmsbl 001e00pa3oBaTebHONH JMCIUIINHBI
«Xumus»

1.1. MecTo TMCUMILTHHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPorpaMMbl

OOmeoOpa3zoBareibHas JUCIHUIUIMHA «XUMUS» H3ydaeTcs Ha 0a30BOM YypOBHE B
001eo0pa3oBaTeIbHOM LUKJIE Y4eOHOTo IIaHa o0Opa30BaTENbHOW MpPOrpamMMbl Mpodeccuu
35.01.27 Mactep cenbcKOX03HCTBEHHOTO TPOM3BOICTBA Ha 0a3¢ OCHOBHOTO OOIIET0 00pa30BaHHUS
C TIoJTydeHHeM cpeHero oomiero oopasosanus (COO).

1.2. Henu u niiaHupyeMblie pe3yJbTaThbl 0CBOECHHS THCHUILIHHbI
1.2.1. Hean 061eod6pa3oBaTeIbHOM TUCHUIIHHBI

CogepxaHuie MporpaMMbl 0011e00pa30BaTeNbHON TUCIUILUIUHBI «XHUMHS» HaANpaBlIeHO Ha
JIOCTMKEHHE CIEAYIOUIUX LeJIei:

— dbopMUpOBaHHE CHUCTEMbl XHMHUYECKUX 3HAHMNA KaK Ba)KHEUIIEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpPAa, B OCHOBE KOTOPOH JIeKaT KIIIOUEBbIE TMOHSATHUSA,
Q)YHﬂaMCHTaJIBHI)IC 3aKOHBI U TCOpPHH XHMHH, OCBOCHHC A3bIKa HAYKHW, YCBOCHHC W IMOHUMAHUC
CYIIHOCTH JIOCTYIHBIX 000OIICHNH MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH HX
Pa3sBUTUA U CTAHOBJICHUA,;

— dbopMupoBaHUEe U pa3BUTHE MPEICTABICHUN O HAYUYHBIX METOAAX MMO3HAHUS BEIIECTB U
XUMHUUYECKHUX peaKlui, HEOOXOJUMBIX Ui MPUOOPETEHNsSI YMEHUN OPUEHTUPOBATHCS B MUPE BEILIECTB
U XUMHUYCCKUX ﬂBJ’IGHI/If/'I, HMCIOIIUX MCCTO B ITPUPOJEC, B HpaKTI/I‘ICCKOI\/JI n HOBCGI[HGBHOﬁ KHU3HU,

— pa3BUTHE YMEHHH M CIIOCOOOB JESITENBHOCTHU, CBS3aHHBIX C HAOMIOJECHUEM U
OOBSICHEHHEM XHMHYECKOTO OJKCIIEPUMEHTa, COOJIOJICHUEM TMpaBWJI 0O€30MacHOro oOparieHus: ¢
BEIIECTBAMH.

33}13‘-11/1 AUCHUIIJINHBI
1) C(l)OpMI/IpOBaTB ITOHUMAaHHC 3aKOHOMepHOCTeI>'I MPOTCKAHUA XUMHUYCCKUX HNPOUCCCOB U

SIBJICHUI B OKPYXKAIOIIEH CpeJie, a TAK)KE UX CBS3b C LEIOCTHON HAYYHOW KapTUHOW MUpPA U IPYTUMHU
C€CTCCTBCHHBIMU HAYKaMU;

2) pPa3BUTh YMEHHUSI COCTaBJISITH (POPMYJIbI HEOPTaHMYECKUX M OPraHUYECKHUX BEIECTB,
YpPaBHEHUS XHUMUYECKUX pEaKIMH, OOBSICHITH MX CMBICI, WHTEPNPETUPOBATH PE3YIbTAThI
XUMHYCCKUX SKCIICPUMCHTOB,

3) cOopMHpOBATh HABBIKH TPOBEICHUS MPOCTEHIINX XUMHUYECKUX IKCIECPUMEHTATBHBIX
UCCIICIOBAaHHI C COOJIIOJICHHUEM MpaBi 0€30MacHOr0 OOpallleHHs C BEIECTBAMU M J1a0OpaTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMCHHS HAaxOIWTh, aHAJIU3UPOBATh M HCIOJIL30BaTh HH(OPMAIUIO
XUMHYECKOTO XapakTepa W3 pa3InyHbIX HWHGOPMAIMOHHBIX MCTOYHHUKOB, BKJIIOYas Y4EOHYIO
JIUTEpaTypy, HayyHble MyOIMKAIUU U UHTEPHET-PECYPCHI;

5) chopMupoBaTh yMEHHS IPOTHO3UPOBATH TMIOCJIEACTBUS CBOEH JEATETLHOCTH U
XUMHYCCKUX TPUPOJIHBIX, OBITOBBIX H MMPOU3BOACTBCHHBIX IIPOLECCOB, YYHUTHIBAd BO3MOXKHBIC
9KOJIOTUYECKUE U COIMATbHBIC BO3JICHCTBUS;

6) chopMHpOBaTh TMOHMMAHHE 3HAYUMOCTH JIOCTHIKCHMH XHUMHYECKOW HAyKH U
TEXHOJIOTUH JJI1 pa3BUTHS COLUAIBHOM U MPOU3BOJICTBEHHOMN cep C yMEHUEM MPUBOAUTH MTPUMEPHI
UX MPUMEHCHHUS B Pa3IUUHBIX cepax )KU3HU.



1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHSI 001I€00pPa30BATEIbHONM JUCUMILIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Ocoboe 3HaueHmne 0011e00pazoBaTeIbHas JUCUUIUINHA «XUMHSD» UMEET PU (POPMHUPOBAHUH U

pazsutunr OK 01; OK 02; OK 04; OK 07 u IIK, npencraBinennbsix B aktyanusupoBanHbix @I'OC CIIO
no nmpodeccun 35.01.27 MacTep cenbCKOX03SIMCTBEHHOTO TIPOU3BOJICTBA.



Kon n
HAHMEHOBaHMHE
GopmMupyembIx
KOMIIeTeH U

IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCIUIIIHHBI

JAucuunimHapHbie

OK 01. Beibupats
CIIOCOOBI PELICHUS
3aja4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

O0mme-
JInyHOCTHBIE pe3yJbTaThl JOKHBI OTPakaTb B
YyacTu:
TPYAOBOI0 BOCIIMTAHMSA:
— TOTOBHOCTH K  TpPydy, OCO3HAHHWE I[EHHOCTHU
MacTepcTBa, TPYA0Jto0ue;
— TOTOBHOCTh K AKTUBHOMN JEeSITeNIbHOCTU

TEXHOJIOTUYECKON M COLMAJIBHOM HalpaBiICHHOCTH,
CMOCOOHOCTh ~ MHUIUHUPOBATH,  IUIAHUPOBATH U
CaMOCTOSITEJILHO BBIIIOJIHATD TaKYyIO 1€ATEIbHOCTD;

— HHTEpeC K pa3IuuHbIM cdepam npodheccCHOoHAITbHOMI

NESITEIbHOCTH.
MeTtanpeameTHsblie pe3yJabTaThl J0JKHBI OTPAXKATh:
OBJaagenue YHUBepPCAJIbHbIMHU yueOHBIMHU

NMo3HABATEJIbHBIMU AeHCTBHAMM:

a) 0a30BbIe JJOTHYECKHE TeiiCTBHS:

—  CaMOoCTOSITeNbHO (OPMYIUPOBATH U aKTyaIHU3UPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBAaTb C}HHCCTBCHHLﬁi IpHU3HAK NN
OCHOBaHUSl JJisi CpaBHEHHUSA, KIacCUPHUKAIUU U
00001IeHHS;

— OIpenensTh 1eTn JeATEILHOCTH,
napaMeTpsl U KPUTEPUHU UX JOCTHKCHHUS,

— BBIABJATH 3aKOHOMCPHOCTH W IHPOTUBOPCHUSA B
paccMaTpruBACMBIX SABJICHUAX,

— BHOCHTb KOPPEKTHUBHI B JESITENbHOCTH, OIICHHUBATH
COOTBETCTBHE PE3YyJbTATOB IIENSIM, OIICHUBATH PUCKH
MHOCJIENCTBUN NEITEILHOCTH.

0) 0a30BbIe HCCIeA0BaTENbCKUE I€liCTBHS:

— BIIQJIETh HaBBIKAMHM y4eOHO-HMCCIICIOBATENHCKON U

3aJaBaTb

JucuMIVIMHAPHBIE Pe3YJIbTAThI J0JIKHbI OTPAKATD:

IIP6 01. chopMUPOBAHHOCTH MPEICTABICHUN: O XUMUYECKOU
COCTaBJISIFOLLEH €CTECTBEHHOHAYYHOW KapTHHBI MHpPA, POIU
XMMUAU B TIO3HAHWW SIBICHUH TPUPOABI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JUYHOCTH, €€ (yHKIMOHAIHHOU
IpPaMOTHOCTH, HEOOXOJMMOH ISl pElIeHHUs MPaKTHYECKUX
3a/a4 U IKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIICHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cpene;

IIP6 02. BiajgeHue CUCTEMOM XMMHUYECKUX 3HAHWH, KOTOpas
BKJIIOUAET:  OCHOBOIIOJIATAIOIIME  MOHATUSA  (XMMHUYECKHM
SJIEMEHT, aToM, J3JEKTPOHHas o00oJouka aroma, s-, p-, O-
AJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJa, BaJIEHTHOCTbD,
ANIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCICHMS, XHMHUYECKas
CBS3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, YIriepOoaHbIN
ckeneT, (yHKUMOHaNbHAs Tpylma, paaukal, H30Mepus,
M30MEpPBbI, TOMOJIOTUYECKUN psA, TOMOJIOTH, YTJIEBOJOPOJIbI,
KHUCJIOPOA- U a30TCOJEpXKallle COEAMHEHUs, OHOJIIOTHYECKU
aKTUBHbIE BellecTBa (yIJeBOJbl, KHUPbI, OENKH), MOHOMEp,
MIOJINMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJIIPHBIE
COEJIMHEHUS, KPUCTAIIMUECKas PEeLIeTKa, TUIbl XHMHUYECKUX
peaxkuui (OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE, IK30-U
SHJOTEPMUYECKHE, PEaKIMH WOHHOTO OOMEHa), pacTBOD,
AIIEKTPOJINTHI, HEDJIEKTPOJIUTHL, ANIEKTPOJINTUYECKAS
JTUCCOLIMAIUs,  OKHCIUTENb, BOCCTAaHOBHUTENb, CKOpPOCTbH
XMMHUYECKON peaklnU, XUMHUYECKOE PaBHOBECUE), TEOPUU H
3aKOHBI (TE€OpUs XHMHUYECKOTO CTPOCHHUS OpraHU4YeCKHX
BeuiectB  A.M. bByriepoBa, Teopus 3IIEKTPOJUTHYECKON
Jccoluanuy, nepuoandeckuii 3akon J1.11. MenneneeBa, 3akoH
COXpaHEHMsI Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK
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HpOCKTHOﬁ ACATCIIBHOCTH, HaBBIKAMH PpPa3pClICHUA
pooem;

BBISBJSITh  NPUYHUHHO-CJICACTBEHHBIE  CBSI3M U
AKTyaJIu3UpOBaTh 3aJady, BbIJIBUI'ATb THUIIOTC3Y €C
pEeLICHHUs, HAXOAUTh apryMEHThI IS [0Ka3aTe/IbCTBA
CBOMX YTBEP)KICHMM, 3aJaBaTb IapaMeTpsl U
KPUTEPUH PELICHUS;

AHAJIM3UPOBATD IMOJTYYCHHBIC B XOAC PCUICHUA 3aaa4un
PE3YJIbTAaTHI, KPUTHYCCKU OLCHHUBATH ux
JIOCTOBEPHOCTD, IIPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIJIOBUSAX;

yMETh MEPEHOCHTh 3HAHHWS B TO3HABATEIBHYIO H
MPaKTHYECKYIO 00IaCTH KU3HECSITEILHOCTH.

XMMUH, (PAKTOJIOTHYECKHE CBEIEHHS O CBOWCTBAaX, COCTAaBe,
MOJyYeHHH M 0OE€30MacHOM HCIOJIb30BAaHUM  BAXKHEHIINX
HEOPraHMYECKUX M OpPraHMYecKHMX BEIIECTB B ObITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

ITP6 03. chopMHUPOBAaHHOCT, YMEHHUM BBISBIISATH XapaKTEPHBIE
MPU3HAKK U B3aMMOCBSI3b HM3YUEHHBIX TMOHSTHM, MPUMEHSTH
COOTBETCTBYIOIIME IOHATHUS IIPU ONMCAHWU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB U UX
MIPEBPAICHUI; BBISBISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHSATUSAMH U TIPEACTABJICHUSIMU JIPYTUX €CTECTBEHHOHAYUYHBIX
MIPEAMETOB;

P66 04. chopMHPOBAHHOCTL YMEHHH  HCIOJB30BaTh
HAaVMEHOBAHMS XUMHUYECKHX COEIMHEHHM MEXIyHApOJAHOTO
COI03a TEOPETUYECKOM M NPUKIATHON XMUMHHU U TPUBHUAIBHBIE
HA3BaHMS BAKHEHIINX BEIIECTB (STUJICH, alleTUJICH, INIULEPHH,
denon, dpopmanpaeTua, YKCycHasi KUCIOTA, TIHMIHH, YTapHbII
ra3, yrjIeKMCJIbI ra3, aMMHUaK, TallleHas W3BECThb, HEralieHas
U3BECTb, NMUTHEBAsl COJA U JIPYI'MX), COCTaBIATh (QOPMYIIbI
HEOPraHWYeCKHMX M OpPraHMYEeCKHUX BEIIECTB, YpPaBHEHHUS
XUMUYECKUX PEaKluid, OOBSICHITh MX CMBICH; TOJITBEPKIATh
XapaKTepHbIE XUMUYECKUE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMU DKCIIEPUMEHTAMU U 3aMHUCSIMU ypaBHEHUH
XUMHUYECKUX PEAKIUH;

NP6 05. cdhopMuUpOBaHHOCTH yMEHHUH  YCTaHABIMBAThH
MIPUHAJIEKHOCTh M3Y4YEHHBIX HEOPraHUYECKHUX u
OpraHUYECKUX BEIIECTB K ONpeAeNIeHHbIM KJlaccaM U TpyIaM
COCIMHEHUM, XapakTEepU30BaTb HUX COCTAaB MW BaKHEHIINe
CBOMCTBA; OIPEIEIISITh BU/IbI XUMHYECKHUX CcBsI3eH
(koBasieHTHasi, MOHHAs, METaJUIMYecKasi, BOJOPOJIHAs), THUIIbI
KPUCTAIJIMYECKUX PEHIETOK BEIIeCTB; KJAcCU(UIUPOBATH
XUMUYECKUE PEaKLIUH;

I1P6 07. chpopMUPOBAHHOCTH YMEHUN MPOBOJUTH PacyeThl IO
XUMHUYECKUM (QopMyTaM U YpaBHEHUSM XUMHUYECKUX peakiuit
C HUCHOJb30BaHUEM (U3NYECKUX BEJIUYMH, XapaKTEPU3YIOLINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAacchl, 00beMa

7




(HOpMaJIbHbIE ~ YCIIOBUSI) Ta30B, KOJIMYECTBA  BEILECTBA;
HCIIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA Ui NPUHATUA
peLICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BCIICCTBAMH N UX MPHUMCHCHUCM.

OK 02. Hcnonb3oBaTh
COBpPEMCHHBIC
CpeZICTBa IOUCKA,
aHam3a u
UHTEPIpETauu
uHpopmanuu u
UH(POPMALOHHEIE
TEXHOJIOTUH TSI
BBITTOJIHEHUS 32,144
poeCCUuOHATILHON
JeSITeTbHOCTH

yacTu:

JInYHOCTHBIE Ppe3yJbTAaThl JOJKHBI OTPaXaTb B
HEHHOCTH HAYYHOI0 MO3HAHUS:
c(hOpMUPOBAHHOCTh MHUPOBO33pPEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKu W  OOIICCTBEHHOHW TPAKTHKH,
OCHOBAHHOTO Ha Juasnore KYJBTYp,

CIIOCOOCTBYIONIETO OCO3HAHUIO CBOCTO MeEcTa B
MOJIMKYJIbTYPHOM MHPE;

COBEpPUICHCTBOBAHHE SI3BIKOBOM M  YHUTATEIbCKOM
KyJbTYpbl KaK CpPEACTBA B3aMMOJCHCTBHUS MEXKIY
JIIOABMU U MO3HAHUS MUpA.

MeTal’[pe]IMeTHI)Ie pe3yJabTaThbl JOJKHbBI OTPAKATh:

OsBJianenue

YHHBEPCAJIbHBIMH Y4eOHBbIMH

NMO3HABATEJbHBIMU AeHICTBUAMM:
B) paborta ¢ nHopManmeii:

BJIAJIETh HABBIKAMU TIONyYeHHUS HHGOpMAIH U3
WUCTOYHUKOB  Pa3HBIX  THUIOB, CAaMOCTOSITEIHHO
OCYILIECTBIATh TMOUCK, aHaJIM3, CUCTEMATU3aLUI0 U
MHTEPIpPETANi0 WHOOPMAIMKA PA3IUYHBIX BHUJOB U
¢bopM npencTaBieHus;

CO3lIaBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ ydeTom
HazHA4YeHUs WH(OpMAIMK W TEIIEBOW ayTUTOPHH,
BbIOMpas oNTUMalbHYI0 (OpMy NpPEICTaBICHUA U
BU3YyaJIN3aIlii,

OLIEHUBATh JIOCTOBEPHOCTb,
uHpopMalUU, €€ COOTBETCTBUE
MOpPaJIbHO-3THYECKUM HOpMaM;
BJaJleTh HAaBbIKAMM pPAcCIlO3HABaHHUA W  3aILUTHI
uHpopManuy, HUHPOPMALMOHHOW  Oe30macHOCTH

JICTUTUMHOCTD
IMpaBOBbBIM n

JucuuniauHapHble (NMpeAMeTHbIE) Pe3yabTaTbl H J0JKHBI
OTpPakKATh:

ITP6 06. BiageHuE OCHOBHBIMU METO/IaMU HAyYHOTO ITO3HAHUS
BEIICCTB M XMMUYECKHX SIBIICHHN (HaOIJItOJICHHE, M3MEPCHHUE,
HKCIEPUMEHT, MOACITHPOBAHNUE);

IIP6 07. chopMHPOBAHHOCTh YMEHUN MPOBOAUTH PACUYETHI 110
XUMHAYECKUM (popMyliaM U ypaBHEHUSM XUMHYECKHX PEaKIIHA
C WCIIOJIb30BaHHEM (DU3MYECKUX BEJIWYHMH, XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOHM CTOPOHBI: MAacchl, 0o0beMa
(HOpMaJIbHBIC ~ YCJIOBUSI) Ta30B, KOJHYECTBA  BEIIECTBA,
UCTIOJIb30BATh CUCTEMHBIC XUMHUYECKUE 3HAHUS Ul NMPUHITHS
pCIICHHI B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

IIP6 08. cdopMUPOBAHHOCTH, YMEHUH IUIAHUPOBATH U
BBIMOJIHAT ~ XUMHMUYECKUI  SKCIEpUMEHT  (TpeBpalleHus
OpPraHWYECKUX BEIIECTB MPU HArpeBaHWU, TOTYYEHUE STHUIICHA

U W3Yy4EHHE €ro CBOWCTB, KAUECTBEHHBIE pEAaKIUU Ha
NbJETU/Bl, KpaxMmall, YKCYCHYI KHCIOTY; J€HaTypalus
OelIKOB TpH HarpeBaHUM, I[BETHbIE peaklUU OENIKOB;

MPOBOJIUTH PEAKIIMM HOHHOTO OOMEHa, OMPENesITh Cpexy
BOJHBIX PacCTBOPOB, Ka4yeCTBEHHBIE pEAKIMH Ha Cyibdart-,
KapOOHAaT- W XJOPUI-aHUOHBI, HA KaTHMOH aMMOHHUS;, periaTh

AKCIIEpUMEHTANIbHbIE 3afaud 1o TeMaMm "Metamwisl" U
"Hemetannbl") B COOTBETCTBUM C NPaBWJIAMU TEXHHUKHU
O0e3omacHOCTM  Tpu  OOpallleHMH C  BeIIeCTBaMH U

1a00paTOPHBIM  O0OpPY/ZOBAaHUEM; TPEJACTABIATh PE3yTbTaThI
XMMUYECKOTO JKCIepUMeHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIIMX pEaKIuid ¥ (QOpPMyIUpOBaTH BBHIBOJBI Ha
OCHOBE 3THX PE3YJIbTaTOB;

IP6 09. chopMUPOBAHHOCTH
XMMHUYECKYI0  HH(pOpMAIHIO,

YMEHUSI  aHAIM3UPOBATh
MOJYy4aeMyl0 U3  Pa3HbIX
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JIJMYHOCTH.

HUCTOYHUKOB (CpeACcTB MaccoBoi mH(popmManuu, cetb HTEepHET
U IpyTHE).

OK 04. D¢ddexTuBHO

JIMYHOCTHBIE pe3yjJbTaTbl JO0/IZKHBI OTpPakaTb B

I[I/ICIII/IHJII/IHapHLIe (HpeHMeTHLIe) pe3yJbTaTbl U JOJ/KHbI

B3aMMO/ICHCTBOBATh U | YaCTH: OTPAXKATh:
paboraTh B IrPaKIAHCKOT0 BOCIIMTAHMSA: IP6 08. cdopMupOBaHHOCT, YMEHHWH IUIAHUPOBATh U
KOJJIEKTUBE B — TOTOBHOCTH BECTH COBMECTHYIO JEATENLHOCTH B | BBIIOJHATH ~ XMMHYECKMH  DKCIEPUMEHT  (IpeBpalieHus
KOMaHj1e HWHTEpecax rpakIaHCKOTO OOIIECTBA; OPraHMYECKHX BEIIECTB MPU HArpPEBAaHUM, NOJYYEHHUE ITUIIEHA
— yMEHHE BBaI/IMOIICf/'ICTBOBaTI) C CONHaJIbHbIMHK | U  H3Y4YCHHC €TI0 CBOﬁCTB, Ka4CCTBCHHBIC pPCAKIIMKM Ha
WHCTUTYTAMU B COOTBETCTBUH C HMX (PYHKIHMSIMH W | AIBJIETMIBI, KpaxMmaji, YKCYCHYIO KHCJIOTY; J€HaTypauus
HA3HAYECHUEM. OCIIKOB TPUM  HArpeBaHWM, IIBETHBIC pPEAKIUH  OEJIKOB;
MertanpeameTHbie pe3yabTaThl J0JLKHBI OTPAKATH: IPOBOJUTL PEAKIUM HOHHOTO OOMEHa, ONpENENsATh Cpexy
OBiajeHue yHMBEPCAJbHBIMM KOMMYHHMKATHBHBIMH | BOIHBIX PAaCTBOPOB, KAa4YCCTBCHHBIC PCAKIMM HA cynbgar-,
JAeHCTBUSAIMU: Kap6OHaT- U XJOpUA-aHWOHBbI, HA KAaTHMOH aMMOHMU; PpCUIATb
0) coBMecTHAas eATeJbHOCTD: SKCIEPUMEHTAIbHBIE 3ajauyd 1o TemaM "Mertamisl" U
—  HOHUMATH u HCIIOJIB30BATE nperMyIecTsa | HEMETalIbl') B COOTBETCTBUM C MPABHIAMH  TEXHHKH
KOMAH/THOH ¥ MHAMBHAYaIbHOH PaGOTHL; O0e3omacHOCTM  TpH  OOpalleHHMH C  BEHIeCTBAMU U
— [OpUHMMATh UMM  COBMECTHOH  JesTenbHocTH, | TAOOPATOPHBIM  00OpY/IOBAHHEM; TIPE/ICTABIATE PE3YIBTATHI
OPraHM30BBIBATH M KOOPAMHUPOBAT JAEHCTBAA 10 ee | XAMHYECKOrO OKCIEPUMEHTA B dbopMe 3ammcu ypaBHEHHIA
IIOCTUKEHUIO: COCTAaBJIATH [UIaH neiicreuii, | COOTBETCTBYIOLINX peakuuii ¥ (QOpMyIMpOBaTh BBLIBOJBI Ha
pacrpenessiTh poJid C y4eTOM MHEHHWH ydacTHHKoB | OCHOBE STHX PE3YIIbTATOB.
00CYyXXJaTh pe3ylbTaThl COBMECTHOM PaboTHlI.
OBiaseHue  yHMBEPCAJbHBIMM  PeryJsTHBHBIMH
NeiiCTBUAMU:
r) NpUHATHE ceOsl U APYTruX JIIOei:
— TMPUHUMATh MOTHUBBI U apPTYMEHTHI APYTHUX JIIOJIEU NpU
aHaJIM3€ PE3yJIbTATOB JIEATEIbHOCTH;
— TMpHU3HABaTh CBOE NMPaBO MU MPABO APYTUX JIOJIECH Ha
OIMOKHU;
— pa3BUBaTh CMOCOOHOCTH MOHUMATh MHP C TO3UILIUU
JIPYroro 4ej0BeKa.
OK 07. JInuHOCTHBIE Ppe3yJbTaThl JAOJKHBI OTpaxaTth B | ucuuminmHapHbie (MpeaMeTHbIE) Pe3yJbTAThl M JTOJLKHBI
CojieiicTBOBaTh YacTu: 0TpPakaTh:
COXPAHEHHUIO IKOJIOTHYECKOr0 BOCIIMTAHUSA: I1P6 01. chopMUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOU
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OKpY>Karollen Cpeibl,

—  c(OpMUPOBAHHOCTH  HDKOJOTHYECKOW  KYJBTYPHI,

COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa, pOJIU

pecypcocOepereHuIo, MOHNUMAHUE BIUSHUSA COLMAIHHO-I’KOHOMMYECKUX | XMMUU B TIO3HAHWH SIBIICHUH MpUPOABl, B (POPMHUPOBAHUU
MPUMEHSATH 3HaHUS 00 IPOLECCOB HA COCTOSHHME NMPUPOJHOM M COLHMANILHON | MBIIUIEHHS M KYJIbTYpBl JIMYHOCTH, €€ ()yHKIMOHAJILHOM
HN3MCHCHHUHU KJIMMATa, Cpeabl, OCO3HaHUC TII00AJILHOTO Xapakrepa | 'PaMOTHOCTH, HEoOXOouMOM ISt pelicHusd MPAKTUYCCKUX
MPUHIIUIIBI DKOJIOIMYECKUX IIPOOIIEM; 3a/1a4 ¥ 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
O€epeKITMBOrO — IUIAHUPOBAaHUE M  OCYLIECTBIICHUE JCHUCTBUU B 3JI0pOBBIO U IIPUPOIHOM CPENE;
MIPOU3BOJICTBA, OKpykartomieii cpene Ha ocHoBe 3Hauus weneii | [IP6 10. c(hOopMUPOBAHHOCTh YMEHHH COOJIIOIaTh TIpaBUiIa
3(1)(1)CKTI/IBHO YCTOﬁqHBOFO pa3BUTHA YEJIOBEYECTBA, SKOJIOTHYECKHU uenecoo6pa3Horo IIOBCACHUA B GBITy n
JIeHiCTBOBAThH B — aKTHBHOE HEIPHSTHC ICHCTBHIl, MPUHOCAIMX Bpex | TPYAOBOM JICATEIBHOCTH B LENAX COXPAHEHHS CBOCTO 310POBbs
Ype3BBIYANHBIX OKpYXKaIoIIeil cpefie; U OKpYXKaloleld NPUPOJHONU CpEebl; YUYHTHIBATH OMNACHOCTH
CUTYyaIUAX —  yMeHue IPOTHO3HPOBATH He6IaronpusTHple | BOCHCTBUA Ha JKMBBIC OPraHM3MbI ONPENCICHHBIX BEICCTB,
SKOJIOTHYECKHE  MOCIEACTBHS  IpeANpUHUMaeMpix | TOHUMAs — CMBICI  HOKa3aTelis MPENEIbHON  JIOMYCTHUMOM
JCWCTBUH, TPEIOTBPALIATh HX. KOHICHTPalUH.
MeTtanpeameTHblie pe3yJabTaThl JOJKHBI OTPAXKATh:
OBJagenue YHHUBepPCaJIbHbIMHU yuyeOHbIMH
NM03HABATEJIbLHBIMH JeliCTBUSIMH:
B) padoTa ¢ unopmaumeii:
— WCTHOJBb30BaTh  CpeAcTBA  MHGOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMH B  pEUICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX i
OpraHU3alMOHHBIX 3aja4 c COOJIIO ICHHEM
TpeOOBaHUN HSPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI,  pecypcocOepexeHHs,  MPaBOBBIX |
STHYECKUX HOPM, HOPM nH(pOpMaAITMOHHOM
0C30ITacCHOCTH.
1K 2.2. - YyMEHHE TPUMEHSTh TIOJYYCHHBIC 3HAHWUS  JUIS - chopMupoBaTh  YMEHHS  pPACKpbIBaTh  COJEp)KaHUE
BHOg uTh OOBSCHEHUS  XMMHYECKHX  SBIIEHHUH, MPOIECCOB, OCHOBOIIOJIATAIONINX XUMUYCCKHUX TEOPH;
zs;a Iszii c BOSHHKAIONHX B TPAKTHUECKOH NeATCTBHOCTH H A - chopMUpOBaTh YMEHHUS PACKpPHIBATh OCHOBOH(?JIaFaIOH_[I/IC
.. XUMUYECKHE 3aKOHBI, TPAHUIIBI UX TPUMEHUMOCTH;
arpOTEXHIYECKH npuHITHS ) OEKTHUBHBIX PEIICHUN; - o
pPMUPOBaTh yMEHUSI TPUMEHSATH HCIONb3YEMbIE B
MH - yMEHHE J00BIBaTh U HCIOJNB30BaTh HMH(OPMAILHUIO B N—— CHMBOJIIUYCCKIE (3HAKOBHIC) MOTENH -
TpeOOBAHMAMH. cepe mpodeccuoHaTbHOM AEATEIBHOCTH; Peo6pa3oBLIBATH MOJIENbHBIE NPEICTABICHHUS P PENIEHUM
K 2.3. - YMCHHC HCIIOJIb30BATh CpeACTBa y4eOHBIX  TIO3HABATENBHBIX W  NPAKTUYSCKUX  3ajad,
BrimmonmaaTs

MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA

NPpUMCHATH MOJACIILHBIC TMPCACTABICHUA [JISI BbISABJICHUA
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MEXaHU3UPOBAH
HbIE pabOTHI 110
MIOCEBY, IMOCAKE
U yXOmay 3a
CEIILCKOXO3SHCT
BEHHBIMU
KYJIbTypaMH

peleHnH TpopecCuOHATIBHBIX 3a/1a4;

XapaKTepHBIX MPU3HAKOB N3YYaEMbIX BEUIECTB U XUMUYECKUX
peakuuii,  HCHOJIb3YEMBIX B  CEJIbCKOXO3MCTBEHHOM
MIPOU3BO/ICTBE;

- paccMaTpuBaTh TJIOOATBHBIE HKOJOTHYECKUE MPOOJIEMBI
COBPEMEHHOCTH U C(HOPMHUPOBATH MO OTHOUICHHIO K HHUM
COOCTBEHHYIO MO3HIIHIO;

- copmHupoBaTh YMEHUS BBIMOJIHEHHS MMOATOTOBUTEIBHBIX
paboT Mo opraHu3zanuu paboyvero Mecta MPH BBITOJHEHUU
pabot 1o MIOCEBY, ocajKe u yxony  3a
CEJIbCKOXO035MCTBEHHBIMU KYJIbTYPAMHU, UCIIOJIb3YSl 3HAHUS 110
XUMHH;

- chopmupoBaTh yMeHHS NOAOMpATH MaTepuanbl Ui
BHECEHUS YIOOpEeHHUH C 3aJaHHBIMH arpoOTEeXHUYECKHUMHU
TpeOOBaHUSIMU, U C YYETOM IIOJYYEHHUS HOBBIX 3HAHUU O
BEIIECTBaX U XUMHUUYECKUX PEaKLIUX;

- chopMHupoBaTh YMEHUS IPUMEHATH TEXHOJIOTHH BHECEHUS
ynoOpeHuil ¢ 3aJaHHbIMU arpoTEXHUYECKUMHU TPeOOBAHUSIMHU
U C YYETOM IIOJIy4€HUS HOBBIX 3HAaHUN O BeUIECTBaX H
XUMHYECKHX PEaKIUsIX.
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2. CTpyKTYypa U coiep:KaHHe 00111e00pa30BaTeIbHOM THCHMIINHBI « XUMHS

2.1. O6beM TUCHUNJIMHBI M BUbI Y4e0HOIi padoThI

o O0bem B

Bua yueOHoii padoThl
yacax

O061bémM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUTIJIMHBI 72
Coaep:xxanue yueOHOro MaTepHaJia 64
BT. U..
TEOPETUYECKUE 3aHATUSA 30
1a00paTOPHO-TIPAKTUYECKUE 3aHATHUS 34
IIpodeccnoHaTbHO OPHEHTHPOBAHHOE CO/lepKaHue (ColepKaAHNE 8
MPHUKJIAJTHOT0 MOTYJISA)
BT. U..
TEOPETUUECKHE 3aHATHUS 4
1a00paTOPHO-TIPAKTUYECKUE 3aHATHUS 4

IIpomexyTounas arrectauus (quddepeHIIMPOBAHHBIN 3a4eT)
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2.2. TemaTuueck

Ui IUIAH U coacpRkaHue NTUCHUIIIMHbI

HaumeHoBaHue Conep:xaHue yued0HOro MaTepuasia (0CHOBHOE U MPO(ecCHOHAILHO OPUEHTHPOBAHHOE), O0Bbém | @opMmupyeMble
pa3/ieJioB M TeM J1a00paToOpHbIe M MPAKTHYECKHE 3aHATHS, IPUKJIAJHOH MOYJ/Ib 4acoB KOMIIeTeHIIUH
1 2 3 4

Conep:xaHue y4eOHOro Marepuaja 64
Paznen 1. TeopeTuyeckue 0CHOBbI XMMHH 16
Tema 1.1. Conep:xkaHue yueOHOro MaTepuaJia 2 OK 01
OcHoBHBIC XHMHMYECKHE | XMMHUUYECKUIl 371eMEHT. ATOM. SIApOo aToMa, U30TOMBL. DIIEKTPOHHAST 000JI0YKa. DHEPreTUUSCKUE YPOBHH,
NOHATUA W 3aKOHBI, |IOAYPOBHH. ATOMHbBIC opOuTanu, s-, P-, d- smemeHTh. OCOOCHHOCTH pPACIpPEACNICHHsI AIICKTPOHOB IO
CTpOCHHUE aTOMOB |OpOUTaNsIM B aTOMax JJIEMEHTOB TEPBBIX UYETHIPEX IMEPHOAOB. DIIEKTPOHHAS KOHQUTYpAIMs aTOMOB.
XMMHYECKHX 3JIEMEHTOB | OCHOBHBIC XMMHYECKHE 3aKOHBI

JlaGopaTopHO-IpaKTHYeCKHE 3aHATHS

[TpakTnueckast pabora Nel. «OcHOBHBIE KOJUYECTBEHHbIE 3aKOHBI B XMMHUM U PacyeThl 110 YPaBHEHUSIM

XUMHUYECKHX PEaKLUil».

OTHOCUTENBHBIE aTOMHAsI U MOJIEKYJsipHas Macchl. MossipHast macca. KonumdectBo BemectBa. MaccoBas 2

707151 BelecTBa. 3akoH ABoraapo. MosspHslii 00beM razoB. OTHOCUTENbHAS UIOTHOCTH ra30B. PacueTsl

[0 YpaBHEHHWSIM XUMHYECKHMX pPEaKIMid C WCIOIb30BaHUEM MAacCOBOM JIONIM BEIIeCTBA, OOBeMa

(HOpMaJIbHBIE YCIIOBHSI) ra30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaepxxanue yuyeOHOIro MaTepuasa 2 OK 01
Ilepuopndeckuii 3akoH 1 | JIaGopaTOPHO-TIPAKTHYECKHE 3aHATHS OK 02
Iepnoanyeckas [Tpaktueckast pabota Ne2. «M3ydyeHHe NEpUOAMYECKUX 3aKOHOMEPHOCTEM M HMX B3aWMOCBSI3U CO IK 2.2
CHCTEMa  XMMHMYECKMX |CTPOEHHEM aTOMOBY. 1K 2.3
3JIEMEHTOB . N. |TTepromnueckas cucrema xumudeckux smemeHtoB J[.M. MenpeneeBa. CBsi3b MEPUOANYECKOTO 3aKOHA H
MemnneneeBa, ux cBsi3b C |[leproanueckoil CHCTEMbI XHMHUYCCKHX 3JEMEHTOB C COBPEMEHHOW TEOpHUEl CTPOCHUS aTOMOB.
COBPEMEHHOM  TeOpHEH |3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XHMUYECKHX JJIEMEHTOB, 00pa3yeMbIX UMH TPOCTHIX U CIIOKHBIX
CTPOCHUS aTOMOB BEIIECTB MO Tpynmnam M mnepuoaaMm llepumomuueckoil cuctembl. 3HaYeHHE MEPUOIUMYECKOTO 3aKOHA U 2

CHUCTEMBI XUMHUYECKUX 31eMeHTOB J.J1. MeHieneeBa B pa3BUTUN HAYKHU.

YcraHOBIEHHE CBA3U MEXKIY CTPOEHUEM aTOMOB XUMHUYECKHUX 3JIEMEHTOB U MEPUOIUYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUM C MOJokeHueM llepuommueckoit
CUCTeMBl. PenieHrne MNpPakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha XapaKTepU3alHUo
XHUMHUYECKHX D3JIEMEHTOB «MeTainueckue / HeMETANIMYECKHE CBOMCTBA XHMUYECKHX DJIEMECHTOB B
COOTBETCTBUU C UX JJIEKTPOHHBIM CTPOEHUEM M IIOJIOKEHUEM B NEPUOAUYECKON CHUCTEME XUMHUUYECKUX
snemenToB .. MenaeneeBay
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Tema 1.3.

CrpoeHnne BELIECTBA
U NpUPOJIa XUMUYECKOU
cBsi3u.  MHorooGpasue
BEILECTB

Conep:kaHue y4eOHOT0 MaTepHuaJia

Crpoenue BelecTBa. XHUMHUYECKas CBsA3b. BHIbI XMMHMUECKOW CBsi3M (KOBAJIGHTHAs HEMOJsIpHas M
NoJIIpHasi, MOHHAs, MeTajuihueckas). MexaHu3Mbl 0Opa3oBaHMs KOBAJECHTHOW XHWMHUYECKOW CBS3H
(0OMECHHBIN W JTOHOPHO-AaKIENTOPHEIN). BogopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIIEHOCTD.
Crenenb okucnenus. MIoHbl: KATHOHBI M AHMOHBI

.JIaﬁopaTopHO-npaKanecmle 3aHATHSHA

[Tpaktuyeckas padora Ne3. «CtpoeHue BelecTBa U MPUPOia XUMUIECKOH CBAZMY.

JleMoHCcTpauus Mojenell KpUCTAIUIMUECKUX PELIeTOK: MOHHOM (XJIOpWA HaTpusi), aTOMHOU (rpadut u
ajamas), MOJEKYISIpPHOU (YTIEKUCHBIM ra3, Moja), METAIMYECKON (HaTpui, mMaruuii, mMeas). Pemienue
NPaKTUYECKUX 3a/laHUI Ha COCTABIICHHUE AJIEKTPOHHO-TpaduuecKux GopMy: 31eMeHToB 1—4 nepuoson

OK 01

Tema 1.4.
Kiaccudukanms,

u HOMEHKJIaTypa
HEOPTaHUYCCKUX
BCIIIECTB

Coaep:xanue yue0HOro MaTepHaJia

Knaccugukanuss HeopraHndeckux BemlecTB. HoMeHKIaTypa HEOPraHMYECKHX BEIIECTB (OKCHIBI,
THJIPOKCUIBI, KHCIIOTHI, COJM). BelecTBa MONEKyIAPHOTO U HEMOJEKYJISIPHOTO CTPOEHUs. ArperaTHble
cocTosiHMA BemiecTBa. Kpucrauimuyeckue M amMop(dHbIE BEIIECTBA. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIEeCTBA. THUIBl KPUCTAIMUYECKUX pPEIIETOK (aTOMHas, MOJEKYJspHas, HOHHas, MeTaJulndyeckas).
3aBUCHMOCTh CBOMCTBA BEHIECTB OT THIA KPUCTAIIMYECKON PEIIETKN

JlaGopaTopHO-IpaKTHYECKHE 3aHATHS

[Tpaktnyeckas padora Ne4. «HomeHKI1aTypa HEOPraHUYECKUX BELIECTBY.

Pemenne npakTUyeckux 3aJaHUN MO KJIACCHU(UKAIMM, HOMEHKJIAType M XMMHUYECKMM (opmynam
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIaccoB (YrapHbIM ra3, yIJIEKUCHbIH ra3, aMMHUaK, raiieHas
U3BECTh, HETAIICHAas W3BECTh, NMHUTHEBAs COJAa M JPYTHWX): Ha3BaHMUS BELIECTB I10 MEXKIYHAapOJHOU
(MIOITAK) wunm TpuBHanbHOW HOMEHKJIAType U COCTaBiI€HHE (OPMYJbl XUMHUYECKHX BEIIECTB,
olpesieieHue MPUHAIEKHOCTH K Kiaccy. Ilonck uHpopMamuu mo Ha3BaHMSM, HACHTU(PHKATOPaM,
CTPYKTYpHBIM (opmyrnaM. AHaiU3 XUMUYECKOW HH(POpMAIUH, MOJy4aeMOM W3 pa3HbIX HCTOYHHUKOB
(cpencTB MaccoBoi MH(popMaru, cetb HTepHeT u 1pyrue)

OK 01
OK 02

Tema 1.5.
Turnel XUMHUUYECKUX
peaxkuuit

Conep:kaHue y4eGHOro MaTepuasa

Xumuyeckas peakuus. Kraccupukanus XUMUYECKHX peakiuil B HEOPraHMYEeCKOW U OpraHMYecKOM
XUMHH. 3aKOHBI COXPAaHEHUSI MAacChl BELLIECTBA, COXPAHEHUs M NPEBPAILECHUs dHEPIrUU MPU XUMHUYECKUX
peakiusix. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE pEaKIUU (ypaBHEHUS OKHCIIEHUS-BOCCTAHOBIICHUS,
CTENEHb OKHUCJICHUS, OKHUCIUTEIb U BOCCTAHOBUTEINb, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLUU B
pHUPOJIe, IPON3BOACTBEHHBIX MPOLIECCAX U KUIHEAEITEIbHOCTH OPTraHU3MOB)

OK 01

Tema 1.6.

Coaep:xanue yueOHOro MaTepuaJia

OK 01

13




CxkopocTthb
peaKuid.
paBHOBecCHE

XUMHUYECKUX
XUMHYECKOE

CKopocTh peaklMM, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PAaKTOPOB: MPHUPOJABI PEarupyrolux BeLIeCTB,
KOHIEHTPAllUU pEearupyrolux BEIIeCTB, TEMIepaTypbl U IUIOMAAN PEaKIUOHHONW TOBEPXHOCTH.
TeruoBbie 3 (HEKTHl XUMUYIECKUX PEAKIUi: 3K30- U dHJIOTepMUdeckue peakiimu. OOpaTuMble peakiluu.
XuMuyeckoe paBHoBecue. DakTOpbl, BIMSIONIME HAa COCTOSHUE XHMHUYECKOTO PaBHOBECHS
(KOHIIEHTpalMsl peareHTOB WM IPOAYKTOB peaklMy, faBieHue, temneparypa). [Tpunuun Jle llarense

.JIaﬁopaTopno-npaKanecmle 3aHATHHA

[TpakTuueckas paborta No5. «BiusiHue pa3nu4HbIX (PaKTOPOB HA CKOPOCTH XUMUYECKON PEaKIIum.
Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 33/JaHUl HAa aHaW3 (PAKTOPOB, BIUSIOMIMX HA H3MEHEHHE
CKOPOCTH XUMHUYECKOM pEaKUuu. 3aBUCUMOCTb CKOPOCTHM XHWMHMUYECKOW pEakUUh OT IPUCYTCTBUS
Karajau3aTopa Ha IpUMEpPE pa3joKEHUs IEepPOKCHAa BOJOpPOJAAa C IOMOLIbIO JHOKCHAA MapraHia u
Karanasbl. PelieHrne npakTUKO-OpMEHTUPOBAHHBIX 33aHUi Ha mpuMeHeHue npuHuuna Jle-lllarense nis
HAXOXXJCHUS HAMpaBJICHUS CMEIICHUS pABHOBECHS XUMHUYECKOW pEaKUWu M aHajdu3 (PaKTopoB,
BIIMSIOIIMX HA CMEIIEHUE XMMUYECKOT0 PABHOBECUS

OK 02
IIK 2.2
K 2.3

Tema 1.7.

PactBopsl, TEOpHs
3JIEKTPOIUTAYECKOMN
JUCCOUMAlMM U HWOHHBIN
oOMeH

Conep:xanue yueOHOTro MaTepHaJia

PactBopbl. Buabsl pacTBOpOB MO COJEPKAaHUIO pacTBOpEeHHOro BemiectBa. PactBopumocts. [lonsiTHe o
JUCTIEPCHBIX cUcTeMaX. VICTUHHBIE W KOJUIOMAHBIE pacTBOPBHL. MaccoBasi J10Jsl BEIIECTBa B PacTBOpE.
[TonsTe o BomopomHoM mokazatene (pH) pactBopa. Dnektponutudeckas aucconuanus. CuUiIbHBIE U
ci1a0ble ANEKTPOJIUTHI, HEANEKTPOINUTHI. Peakiinu noHHoro oOMeHa

JlabopaTopHo-paKkTHYeCKHe 3aHATHUS

JlaboparopHnas pabota Nel «[IpuroroBienue pacTBOPOB».

[IpuroToBneHne pacTBOPOB 3aIaHHON MAcCOBOMW JI0JI€H PACTBOPEHHOrO BEILIECTBA, MIPOBEICHHUE PEaKIINI
MOHHOTO OOMEHa, OMpeNeNeHne CPeabl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIHLHOTO MHIUKATOPA
(kucnasi, HEUTpanbHas, IIETOYHAs). 3aJaHUs Ha COCTABJIICHHE WOHHBIX peakiui. PemieHue mnpakTuxo-
OpUEHTUPOBAHHBIX PACUETHBIX 33/IaHUN Ha PACTBOPBI, UCIOJIb3yeMble B OBITOBON M MPOU3BOJICTBEHHOM
JIESITEJIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
OK 07
[K 2.2
I1K 2.3

KonTtpouabnas pa6ora 1

CtpoeHue BellecTBa U XMMHUYECKHE peakiuu (1o pasaeny 1)

Paznen 2. Heoprannueckasi xumus

10

Tema 2.1.
DOU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHWYECKUX BEIECTB

Coaep:xanue yueOHOro MaTepHaJia

Mertannsl. [lonoxenue metamioB B Ilepuonnyeckoil cucteMe XMMHUYECKHUX 371€MEHTOB. OCOOEHHOCTH
CTPOEHHS IEKTPOHHBIX 000JI04eK aToMOB MeTaiuioB. OOmue gusudeckue cBoiicTBa MeTauioB. CIiiaBsl
METAJJIOB. JJEKTPOXMMHYECKUM PSAJ HANPsHKEHUA METaIoB. XHMHUYECKHUE CBOMCTBA BAXKHEHIIUX
METaJUIOB (HATpUM, KA, KaJbLIUi, MarHUM, aTFOMUHUNA, LIMHK, XPOM, JK€JI€30, ME/lb) U UX COCIUHEHU.
OO6mue cnocoObl MoydeHus MeTayuioB. [IpuMeHeHre METAJIJIOB B OBITY M TEXHUKE

OK 01
OK 02
OK 04
[K 2.2
K 2.3
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Hemeramnbl. Ilonoxxkenne HemeramioB B Ilepuomuueckoil cucteMe XumMuueckux siemeHToB J[.H.
MenneneeBa ¥ OCOOCHHOCTH CTpPOCHUS aToMOB. (DU3MYECKHME CBONCTBA HEMETAUIOB. AJUIOTPOIHS
HEMETAUIOB (Ha mpuMepe Kuciopona, cepsl, ¢ochopa u yrieponga). XUMHUYECKHE CBOHCTBA H
MPUMEHEHNE BaXHEHIITMX HEMETa/UIOB (TaJIOT€HOB, CEpbI, a30Ta, (ochopa, yriaepoaa U KpeMHHS) U UX
COCIMHEHUN (OKCHUJIOB, KHUCJIOPOACOJEPKAIIMX KHUCIOT, BOAOPOAHBIX coeAauHeHuit). Ilpumenenue
BaKHEHIIINX HEMETAIIJIOB U UX COECIMHEHMI

XHUMHUYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHNYCCKUX BEILICCTB (OKCI/I,Z[OB, TUAPOKCUI0B, KUCIIOT,
coleil u ILp) I'enetnueckas CBSI3b HCOPraHNYCCKUX BCHICCTB, IMPHUHAJICKAIINX K PA3JIMIHBIM KJIaCCaM.
3aKOHOMepHOCTI/I B U3MEHEHHUU CBOMNCTB IMPOCTBIX BCUICCTB, BOAOPOJHBIX COCHHHGHHﬁ, BBICHINX OKCHIOOB
U TUAPOKCHUIOB

JlaGopaTopHO-IpaKTHYECKHE 3aHATHS

[Ipaktuueckas padora Ne6. «DU3NKO-XUMHUYECKHUE CBOMCTBA HEOPTaHUYECKUX BEILIECTBY.

CocraBiieHHE YpPaBHEHMM XUMHUYECKHUX PEAKIHUI C y4aCTHEM MPOCTBIX U CIIOKHBIX HEOPTaHMYECKHX
BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHIOB METAUIOB, HEMETAIOB M aM(OTEPHBIX DIIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX THIPOKCHIOB; HEOPraHMYECKHX COJICH,
XapaKTEepU3YIOLUX UX CBOKCTBA.

Pacuétel Macchl BelecTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe MU 00BEMY
OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOIMYECTBA BEIECTBA)
MPOJYKTOB PEAKIMHU, €CIM OJIHO W3 BELIECTB MMEET NpUMecH. PeleHne mpakTUKO-OpHUEHTHPOBAHHBIX
3a/laHuil Ha CBOWCTBA, COCTaB, MOJy4YeHHE U 0€30IaCHOE MCIIOJIb30BaHHE BAaKHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPO(ECCHOHANBHON JAESITETbHOCTH YeTIOBEKa

Tema 2.2.
Wnentuduxarms
HEOPTaHWYECKUX BEIIECTB

Conep:xanue yueOHOTro MaTepuaJia

JlabopaTopHo-paKkTHYeCKHe 3aHATHUS

JlaGopatopHas pabota Ne2 «MneHTuduKanus HEOpraHUYECKHX BEIECTBY.

Pemenne skcnepUMEHTaNbHBIX 3aJad IO XMMHYECKMM CBOWCTBaM METAUIOB M HEMETAJJIOB, IO
paclo3HaBaHUIO U TIOJIYUYEHHIO COEAMHEHHH METaIJIOB M HEMETAUIOB (B3aMMOAEHUCTBUE THAPOKCHAA
ATIOMUHHUSL C pacTBOpaMHM KHCJIOT U 1ienodei,). Mpentudukanuss HeopraHWyecKuX BEIIECTB C
UCTOJIb30BaHUEM UX  (DU3MKO-XMMHUYECKUX CBOMCTB, XapaKTEpPHbIX KadeCTBEHHBIX  PEAKIUH.
KauecTBeHHble peakuuu Ha cyinbdaT-, KapOOHAT- U XJOPUI-aHUOHBI, HA KATHOHBI METAJJIOB U KaTHOH
AMMOHHSI

OK 01
OK 02
OK 04

KonTtpouabnas paéora 2

CBoiicTBa HEOPraHMYECKUX BEUIECTB (110 pa3zeny 2)

Paspnen 3. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH
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Tema 3.1.

Conep:kaHue y4eOHOT0 MaTepHuaJia

Knaccudukanms,
CTPOCHHE 31
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

[TpenmeT opraHM4eckoi XUMuUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHHE B [TOJIyUEHUU HOBBIX BEILIECTB
1 MaTepuanos. Teopus cTpoeHus opranndeckux coenuHeHuil A.M. byTiieposa, €€ OCHOBHBIE ITOJIOKECHHUS.
CrpykTypHble (GOPMYNIBI OpPraHMYECKUX BemiecTB. [omonorusi, u3oMepus. XuMHUYecKas CBS3b B
OpPraHMYECKUX COCIUHECHUAX: KPAaTHBIE CBS3H, G- U TT-CBSI3U.

[IpencraBienue o Kinaccu(puKaMK OPraHMYECKUX BemlecTB. HOMEHKIaTypa OpraHM4ecKuX COCTUHEHUN
(cucrematuyeckas) M TPUBUAIbHbIE HAa3BaHUS BAXKHEHWIIMX NpPEACTAaBUTENECH KIACCOB OPraHMYECKUX
BELIECTB

JlaGopaTopHO-IpaKTHYECKHE 3aHATHS

[TpakTnueckas padorta Ne7. «HoMmeHKI1aTypa OpraHMYECKUX BEILIECTBY.

O3zHakoMJieHHE ¢ 00pa3llaMu OPraHUYEeCKHX BEIIECTB M MaTepualaMd Ha WX OCHOBE, MOJCIUPOBAHHE
MOJICKYJT OpPTraHWYeCKHX BEIIECTB, HAONIOJEHNE H ONMUCAHWE JEMOHCTPAIMOHHBIX OMBITOB IIO
MPEBpAICHUIO OPraHUYeCKHX BEIIECTB NpHU HarpeBaHuu (IUIaBJIICHUE, OOYIJIMBAHHE U TOPEHUE).
CocraBieHre TOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYyJT OpPraHMYECKHUX BEHIECTB OTICIBHBIX
KJIACCOB, HCIONB3YS HMX Ha3BaHMs IO CHCTEMaTH4YeCKOW U TPUBHUAIBHOW HOMEHKIAType (ITHUJICH,
aneTWIICH, TIHIEePUH, (eHoJ, (OopMaNbIETH, YKCYCHas KHUCIIOTa, TIWIUH). Pacdersl mpocreiiieit
(bopMyIbl OpraHMyecKOl MOJIEKYJIbl, UCXOs U3 AIIEMEHTHOT0 cocTana (B %)

OK 01

Paznen 4. YrieBoaopoabl

10

Tema 4.1.

Conep:xxanue yueOHOro MaTepuaJa

YrneBomopoael M HX
IIPUPOJHBIE  UCTOYHUKHU

[TpenenpHbIE YIiIeBOAOPO/BI (AIKaHbBI): COCTAB U CTPOEHUE, TOMOJIOIHYECKHH psia. MeTaH U 3TaH: cOCTaB,
CTpoeHHe, (PU3MYECKHMEe M XUMHUYECKHE CBOWCTBAa (pPEaKkIUU 3aMEIICHHs WU TOpEeHUs), IMOIY4YeHHE U
IIPUMEHEHUE.

HenpenenbHble yriaeBogoposl (aIKEHbI, alKaJAueHbl, aTKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psAll. DTUIIEH U NMPOMUJIEH: COCTaB, CTPOEHHE, (PU3NUECKHE
U XUMHUYECKHE CBOMCTBA (pEakUMHM TUAPUPOBAHUSA, TaJIOTEHUPOBAHHUA, THApATallUM, OKUCJIECHHUS H
MOJIMMEPU3AIIH ) TTOJIyYeHHE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u wmerunOyraguen-1,3, XMMHYECKOe CTpOEHHE, CBOWCTBA (peakuus
MOJIMMEPU3AINH ), TPUMEHEHHUE (JIJ1s1 CHHTE3a IPUPOJAHOTO U CHHTETUYECKOT0 KayuyKa U PE3UHBI).
AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMS, TOMOJIOTHUECKMH psil. AIETUJIECH: COCTaB, XUMHYECKOE
CTpoeHHe, (u3MUeckre U XUMHYECKHE CBONCTBA (peakuuu THIPUPOBAHUS, TaJlOreHUPOBAHMUS,
THJIpaTallii TOPEHMs), MOJIy4YeHHEe M TNpPUMEHEHHE (MCTOYHHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH IS
CBapKH M PE3KH METAJIOB)

OK 01
OK 02
OK 04
IK 2.2
I1K 2.3
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Apomaruyeckue yriaeBoAopoabl (apeHbl). beH3onm M Tomyon: cocTaB, CTpoeHue, (u3nyeckue u
XMMHUYECKHE CBOWCTBA (pEakUMM TaJOreHUPOBAHUS M HUTPOBAHUSA), MOJIYYEHHE M IPUMEHEHHE.
TokcHYHOCTh apeHOB (BiIMAHHME OEH30Jla HAa OpraHu3M 4YeloBeKa). ['eHeTHueckas CBA3b MEXKIY
YII€BOAOPOAAMH, IPUHAUIEIKALIMMHY K Pa3JIMYHbIM KJIACCaAM.

[TpupoaHble UCTOUYHUKU YriaeBoAopoaoB. IIpuponusiii ra3 u momytHele HedTsHBIC ra3el. HedTh u e€
npoucxoxaenue. Criocodsl nepepaboTku HeTU: MEePeroHKa, KPEeKUHI (TEPMUYECKUN, KaTaTUTUYECKH),
IIAPOJIN3. [TpoxykTsl  mepepaboTkn  Hed)TH, WX  MPUMEHEHHME B  TNPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yroJib ¥ IPOJYKTHI €ro nepepadboTKu

Tema 4.2.
Duznko-xuMHUYeCKUe
CBOICTBA yIJ€BOAOPOIOB

Coaep:xanue yue0HOro MaTepHaJia

JlabopaTopHo-IpaKTHYeCKHe 3aHATHUS

JlaboparopHas pabota Ne3 «CBoiicTBa yriieBOAOPOIOB.

TpuBuanpHass M MEXIyHapoJHas HOMEHKJIATypa, XUMHYECKHE CBOICTBa, CHOCOOBI IOJIY4YEHHUS
yrieBoaopoAoB. [lonydyenue 3TuiieHa U U3y4eHue ero CBOMCTB. MoIeIMpOBAHNE MOJIEKYJ U XUMHUYECKHUX
IIpEBpaICHUH YTIE€BOI0POAOB (Ha MPUMEpPE ITaHa, STUIEHA, alleTUJIeHa U Jp.) ¥ FaJIOT€HOIPOU3BOIHBIX

OK 02
OK 04

Paznen 5. Kuciaoponocoaep:kanye oprannieckne coenHeHus!

14

Tema 5.1.
Cruprel. Genon

Coaep:xanue yueOHOTro MaTepHaJia

[IpenenbHBIE OJHOATOMHBIE CHHUPTHI (METAaHONI W JTAHON): CTpOeHHE, (U3MUECKHEe U XUMHUYECKHE
CBOMcTBa (p€akIMM C AaKTUBHBIMM MeETalllaMH, TaJOI€HOBOAOPOJaMH, TOpEHHUE), IPHUMEHEHUE.
Bomopoansie cBs3u Mexay MolieKynaMmu cnuptoB. dusnonorudeckoe AecTBHE METaHOJA M dTaHOJa Ha
OpraHu3M YeJIOBEKa.

MHoroaromMHbie COUPTHI (ATUIECHTIUKONb U TIUIEPUH): CTpOeHUE, PU3NYECKHEe U XUMUYECKHUE CBOWCTBA
(BSaHMOHeﬁCTBHC CO MICJIOYHBIMHM MCTAJUIaMHM, Ka4Y€CTBCHHAd pPEaKHud Ha MHOIOAaTOMHBIC Cl'II/IpTI)I).
OU3NONOTUYECKOE NEHCTBUE HA OpraHu3M denoBeka. [[puMeHeHne rimiepruHa U STHICHTJINKOJIS.

®enoi. CTpoeHne MOJIEKYJbI, PU3NUECKHe U XUMUYECKHE CBOMCTBa (peHosa. TOKCHUYHOCTH (heHOoJIa, ero
dbuznonornueckoe 1eHCTBUE Ha OpraHu3M denoBeka. [Ipumenenue gpenomna

OK 01
OK 07

Tema 5.2.
Anbaeruasl.
KapOoHOBBIE KHUCTOTHI.
CrnoxHble 3¢upbl

Conep:kaHue y4eGHOr0o MaTepuajia

Anpneruapl U KeTOHBI ((popManbAeTul, aleTaabIerua, aleToH): CTpOoeHHe, GU3NIECKUe U XUMUYECKUE
CBOICTBa (peaKIuy OKUCIECHUS M BOCCTAHOBIICHUS, KAUECTBEHHBIE PEaKIIMH), MOJYyIeHUE U IPUMEHEHHE.
OIHOOCHOBHBIE TIpeNeTbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbHHAs U YKCYCHasi KHCIOTBI): CTPOCHHUE,
dbuznuecKkue U XUMUYECKHe CBOMCTBa (00IIMe CBOMCTBA KUCIIOT, peakius dTepuUKaInum), ToITydeHUue U
npumeHenrne. CTeapuHOBasE M OJICMHOBASs KUCJOTHI KaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX KHCIIOT.
MBpl1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

CrnosxHble 3(hUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['niponu3 cioxHbIx 3¢upos. Kupsl. 'naponns

OK 01
OK 02
OK 04
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*upoB. [Ipumenenue xupoB. buonorudeckas poib KHUPOB

Tema 5.3.
VrieBoabl

Coaep:xanue yueOHOTo MaTepHaJia

VYTiaeBodbl: COCTaB, Kiaccu(UKaIus yriaeBoJoB (MOHO-, M- U Toiucaxapusl). [1oko3a — mpocTermii
MOHOCAXapua: OCOOCHHOCTH CTPOCHHSI MOJEKYIbI, (U3NYECKUE W XUMHYECKHE CBOWCTBA TIIFOKO3BI
(B3aumogerictBue ¢ ruapokcuaom meau (II), okucneHne aMMmuadHbIM pacTBOpoM okcuaa cepedpa (I),
BOCCTAHOBJICHHE, OPOKEHUE TITFOKO3bI), HAX0XKIEHUE B MPHUPOJIC, MPUMEHEHHUE TIIFOKO3bI, OMOIOTHYECKast
POJIb B XKHU3HENEATSILHOCTH Oprann3Ma yenoBeka. ®otocunres. @pyKTo3a Kak H30Mep IITFOKO3bI.
Caxapo3sa — npeCTaBUTeNb JUCAXapUA0B, THAPOIIN3 Caxapo3bl, HAXOXKIEHUE B IPUPOJIE U IPUMEHEHHE.
[Tonucaxapuapl: KpaxMai U IeJUTI0I03a KaK MPUPOAHbIe nmonuMepsl. CTpoeHue Kpaxmala U LeJUTI0NI03bI,
du3HYECKre M XUMUICCKIE CBOMCTBA KpaxMaJa (THAPOIIN3, KAYSeCTBCHHAS PEAKIUs C HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHYIECKIE
CBOMCTBa
KHUCJIOPOJ0COACPKAIINX
OpraHNYeCKHUX
COCIMHCHUI

Coaep:xanue yue0HOro MaTepHaJia

JlabopaTopHo-IpaKTHYeCKHe 3aHATHUS

[Tpaktuyeckas pabora Ne§. «HomeHKIIaTypa KUCIOPOAOCOAEPIKALIMX OPTaHUUECKUX COCTUHEHUI.
TpuBHanpHas U MEXIyHapOHAs HOMEHKIATYpa, XUMUYECKHE CBOMCTBA, CIIOCOOBI IIOJyYEHHUS CIIUPTOB U
(eHo10B, KapOOHOBBIX KHUCIOT U 3(UPOB, AIBJETUAOB U KeTOHOB. CocTaBleHUE CXEM peakiuid (B TOM
YyHhClie [0 MPEIJOKEHHBIM IEeMOoYKaM [PEeBPALEHUI), XapaKTepU3YIOIUX XHMUYECKHE CBOMCTBA
KHCJIOPOJOCOAEPKAIIUX OPraHUYECKUX COCIUHEHUN

[Ipaktuueckass pabdota Ne9. «Xumuueckne u (GU3HUYECKHE CBOWCTBA KHUCIOPOJOCOACPIKAIIIX
OpPraHUYECKUX COCTUMHEHUS.

[IpoBenenue, HaOMIOICHHE W OMUCAHHUE EMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KaYeCTBEHHBIE
peaKkIMKU OJHOATOMHBIX CHUPTOB (OKHMCIEHHE 3TaHoda okcuaoMm Meau (l1)), MHOroaToMHBIX CHHPTOB
(B3aumoneiictBue riuuepuHa c¢ ruapokcugom Menu (l1)), ampaernnoB (okuciIeHHME aMMHAYHBIM
pactBopoM okcuza cepedpa(l) u runpoxkcugom meau (I1), B3aumoaeicTBIe Kpaxmasa ¢ HOJIOM), U3yUeHHE
CBOMCTB pacTBOPA YKCYCHON KHCIIOTBI

OK 01
OK 02
OK 04

Pa3nes 6. AzoTcoaeps;kamue OpraHu4ecKue coeJHHeHH

N

Tema 6.1.
AMUHEL
AMHHOKHCIIOTEHI.
benxu

Coaep:xanue yueOHOro MaTepHaJia

AMUHBI: METUJIAMUH — IPOCTEHIINN PEICTaBUTENIb AMUHOB: COCTaB, XUMUYECKOE CTPOEHUE, PU3NIECKUE
U XMMHUYECKHE CBOMCTBA, HAXOXK/IEHUE B IIPUPOJIE.

AMUHOKHUCIOTHl Kak amM(OTepHble OpraHnyeckue coeAuHeHus. Pu3ndeckue U XHUMHUYECKHE CBOMCTBa
AMHHOKHUCIIOT (Ha pUMepe TIUIHa). bruonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTusl.

benku kak nmpupoHbie nonuMepsl. [lepBuunas, BTopuyHas U TpeTUUHAS CTPYKTYypa O0enKoB. XUMHUECKHE
CBOMCTBA O€JIKOB: THPOJIN3, ACHATYpallUsl, KAUECTBEHHbIE PEaKIIMU Ha OEJIKU

JlabopaTopHo-npakTu4ecKkue 3aHATHS

OK 01
OK 02
OK 04
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[TpakTrueckas padota Nel(. «CBoiicTBa a30TOCOAEPIKAIINX OPTraHUIECKUX COSTUHEHUI.

OuznyecKkue U XMMUYECKHE CBOICTBAa aMUHOB (peaklMH C KUCIOTaMU M TOPEHHUS) U aMHUHOKHCIOT (Ha
npuMmepe runuHa). HaGmroneHne M onucaHue AEMOHCTPAIMOHHBIX OIMBITOB: JEHATYpamus OCIKOB MpH
HarpeBaHUU, IIBETHHIE pEeaKlUU OEIKOB

Pa3znes 7. BbicokoMoJIeKYJJIsIPHBIE COEINHEHUS 2
Tema 7.1. Coaepxxanue yueOHOIro MaTepuaJa 2 OK 01
IInacTMacchl. JIaGopaTopHO-IPAKTHYECKHE 3aHATHS OK 02
Kayuyku. Bosnokna . OK 04
[Tpaktuyeckas padora Nell. «CunTe3, aHanu3 U Ki1acCU(pUKAIH BHICOKOMOJICKYISIPHBIX COSIUHEHHI» K 2.2
OCHOBHBIE TOHATUS XUMHHM BBICOKOMOJIEKYJSPHBIX COEAMHEHHUI: MOHOMEp, MOJIMMEpP, CTPYKTYpHOE K 2' 3
3B€HO, CTENEHb IMOJUMEpPU3ALMM, CpelHsAsd MOJeKyaspHas wmacca. (OCHOBHbIE METOJbl CHHTE3a '
BBICOKOMOJIEKYJIIPHBIX COEJUHEHNH — NOJIMMEpH3aLHs U MOJIUKOHIEH AU 2
O3HakoMJIeHHE ¢ 00pa3liaMy IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KayYyKOB: IJIACTMAcChl
(MOJIMATUIIEH, TOJUMPONWICH, NOIMBUHWIXJIOPU, TIOJUCTUPON); HATYpajdbHbIH M CHHTETHYECKHE
Kaydyku (OyTaJMeHOBBIH, XJIOPOIPEHOBHII M M30IPEHOBHIN); BOJOKHA (HATYpaJbHBIE (XJIOTOK, HIEPCTh,
IEJIK), UCKYCCTBEHHbIE (AL[€TaTHOE BOJOKHO, BUCKO3a), CHHTETHYECKHE (KallpOH U JIaBCaH)
KonrpoabHnasi pa6ora 3 |CTpyKTypa M CBOHCTBa OpraHWYECKUX BellecTs (1Mo pasnuenam 3-7) 2
IIpodeccnonanbHO OpMEHTHPOBAHHOE CO/lep:KaHMe (coiepKaHNe NPUKJIATHOTO MOAYJIS) 8
Pasnen 8. Xumusi B ObITY U NPOU3BOJACTBEHHOI 1EATEJIbHOCTH YeJ0BEKa 8 OK 01
Tema 8.1. Copepxanue yueOHOIro MaTepuaa 8 OK 02
Xumnueckue TexHonoruu| [IpaBuia HKOIOTHYECKH IeNIeCO00Pa3HOTO MOBEACHUSI B OBITY M TPYJOBOH NEATEIBHOCTH Mpodeccuu OK 04
B nosceaHeBHOM | 35.01.27 Macrtep cenbCKOXO3SMCTBEHHOTO MPOM3BOJCTBA B IIENSAX COXPAHEHUS CBOErO 3J0POBbS U OK 07
u npodeCcCHOHATBHON | OKPYIKAMOLICH MPHUPOIHOW Cpe/bl, OMACHOCTh BO3JCHCTBUS Ha JKUBBIC OPraHM3MbI OPraHUYECKUX IK 2.2
JEATENbHOCTH YE€JIOBEKA | BEIIECTB OTAEIbHBIX KIJIACCOB (YIJIEBOJOPOIBI, CIUPTHI, (PEHOJBI, XJIOPOPraHUYECKUE MPOU3BOAHBIE, 1K 2.3
aNbJETUIbI U JIp.), TOKa3aTeb MPEAeIbHO JOMYCTUMOM KOHIIEHTPAIUU U €r0 UCIIOIb30BaHHE.
Posip xumuu B obecriedeHUuM 3KOJOTMUYECKOW, PHEPreTHUECKON M MHIIEBOW Oe30MacHOCTH, pa3BUTHH 4

MEAMIIMHBI, CO3JAHUH HOBBIX MAaTE€pPHaJIOB (B 3aBUCUMOCTHU OT BUJa MPOo(decCHOHabHOM AeSITENTbHOCTH),
HOBBIX MCTOYHHKOB SHEPruM (aJbTEpPHATUBHBIE UCTOYHUKU SHEprum). [loHsATHE O HAYYHBIX METOJax
MO3HAHUS BEUIECTB W XUMHYecKMX peakuuid. [IpeacraBienus 00 o0OIMX HAYYHBIX MPUHIMIIAX
MPOMBILUIEHHOTO TOJYYE€HHs] BaKHEHIIMX BEIIECTB (Ha MpHUMepax MPOMU3BOACTBA aMMHAKa, CEPHOU
KHCJIOTHI, MeTaHoa) podeccuu 35.01.27 Mactep cenbCKOX035HCTBEHHOTO MMPONU3BO/ICTBA.

XvMHs W 370pOBbE HYENOBEKa: MpaBmiia 0e30MacHOr0 WMCMOJIb30BAaHUS JICKAPCTBEHHBIX MPENaparos,
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OBITOBOM XHMMMH B HOBCG,Z[HGBHOﬁ KH3HU.

JlabopaTopHoO-IpaKTH4YeCKHE 3aHATUSA

[Tpaktuueckas padora Nel2. «[IpuMeHEeHHE XUMUYECKUX BEIICCTB U TEXHOJOTHH C y4yeToM Mpodeccuun
35.01.27 Macrep cenbCKOX0391iCTBEHHOTO IPOU3BOJICTBAY.

Pemenne keiic-3a1ay mo Temam: MHILEBBIE NPOAYKTHI, OCHOBBI PAallMOHAILHOTO MUTAHUS, Ba)KHEUIIINE
CTPOUTEIIbHBIE U KOHCTPYKLMOHHBIE MaTEpUalbl, CEIbCKOX039HCTBEHHOE IIPOU3BOCTBO, KPACKH, CTEKJIO,
KepaMHKa, MaTepHalibl IS SJIEKTPOHUKH, HAaHOMATepHallbl, TEKCTUIbHBIE BOJIOKHA, UCTOYHUKH SHEPTHUH,
OpraHMYecKre W MUHepalibHble yIOOpEHHs, JIEKapCTBEHHbIE M KOCMETHYECKHE Iperaparbl, ObITOBas
XUMHUSI, MaTepPHAIIbl U3 HUCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

3ammra: [lpencraBieHne pe3ynbTaTOB peEHICHUs Keiic-3amad B GopMe MHUHH-IOKIana (JOIycKaeTcs
MCIOJIb30BaHuE rpaduueCcKiX U MPE3CHTAMOHHBIX MaTEPHUAIIOB)

Bcero

72
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3. YciaoBusi peajiu3aimu NporpaMMbl y4eOHOM JUCHUTLINHBI

3.1. TpeboBaHUsA K MUHMMAJIbHOMY MATEPHAJIBHO-TEXHUYECKOMY 00ecredeHUuIo

Jns peanu3anmuy MpOrpamMMbl AMCUUIUIMHBL TMPEIyCMOTPEH: y4eOHBI KaOWHET XUMHH,
BKJII0Yasl y4EOHYI0 XUMHUECKYIO J1a00paTOpHIO.

D¢ dexkTuBHOCTH TpernoaBaHus 001IEe00pa3oBaTENbHON AUCUUIUIMHBI «XHUMHUS» 3aBUCHT OT
HaJIM4Ms ~ COOTBETCTBYIOIIETO  MAaTepUAIbHO-TEXHHYECKOIO  OCHAIIEHUS. OTO  OOBICHSETCS
0COOEHHOCTSIMH JAMCUUIUIMHBI, B TIEPBYIO O4Yepesb, €€ SKCIIEPUMEHTAIBHBIM XapaKTEepOM, IIUPOKUM
CIEKTPOM IIPUMEHEHMS U NMPAKTHUECKOW 3HAYUMOCTBIO.

MarepuanbHO-TEXHHUECKOE obOecreueHrne KaOWHeTa XMMHUH W XMMHYECKOH jaboparopuu
BKJIIOYAET: CIELUAIN3UPOBAHHYIO MeOelb M CHUCTEMbl XPAHEHUS, TEXHUYECKUE M 3JIEKTPOHHBIE
cpeactBa OOy4YeHHs, JEMOHCTpPAlMOHHBIE Y4eOHO-HAISIIHBIE MOCOOHUS, JIEMOHCTPALMOHHOE
o0opynoBaHue M NpUOOPbI, JTa0OPATOPHO-TEXHOIOIMYECKOE O0OpyAOBaHHE, JabOpaTOPHYIO
XUMHUYECKYI0 TOCYAy, Mojaenn (0ObeMHBIE M TUIOCKHE), HaTypajbHble OOBEKTH (KOJUICKLUH,
XMMHUYECKHE PEaKTUBbI), 000pyAOBaHHE Ja00PaHTCKOM.

Cneuuajau3npoBaHHasi MeGeb M CHCTEMbI XpPaHeHUs
1 | Cron naGopaTopHbIi JEMOHCTPALIMOHHBIH (C 3aIIUTHBIM, XMMOCTONKUM U TEPMOCTOUKHUM
ITOKPBITUEM, PAKOBUHOM, ITOABOJIKOM M OTBEJICHUEM BOJIbl, CAHTEXHUKOH,
IEKTPUUYECKUMH PO3ETKaMH, aBTOMAaTaMH aBapUMHOTO OTKJIIOUEHHsI TOKa)
2 | Cton nabopaTOpHbII 1EMOHCTPALIMOHHbIHN ¢ HAICTPOMKOHN (C 3alUTHBIM, XUMOCTOMKUM U
TEPMOCTONKUM TTOKPHITHEM )
3 | Cton yueHnueckuil 1a00paTOPHbBIHN, PETyIUPYEMBbIH 110 BHICOTE (C 3alLIUTHBIM,
XUMOCTOUKUM U TEPMOCTONKHUM MOKPBITHEM, PAKOBUHOM, OOPTHKOM 10 HAPY>KHOMY
Kparo, I0JIBOIKOM M OTBEICHUEM BOJIbl, U CAHTEXHUKOW)/CTOJ yUEeHUYECKUH,
PeryIupyeMsblii 1o BBICOTE (PHOOpETaeTCs TOIBKO MPH HATWYHH CIEIIHATbHOTO
71a60PATOPHOTO OCTPOBHOT'O CTOJIA) (1O KOIUUECm8Y 00yYaouuxcsl)
Ctyn ydeHU4eCKUi (1o Koauuecmay 00yyarouuxcs)
Orserymurens
6 | Jocka kmaccHasi/PenbcoBasi cucteMa ¢ KIIaCCHON M MHTEPAKTUBHOMN JIOCKON
(mporpammHoOe obecriedeHne, MPOeKTop, KPEIIEHUs! B KOMIUIEKTE)/MHTEPAKTUBHOM
TaHeJbI0 (MMPOrpaMMHOE 00eCIeYeHNE B KOMILJIEKTE)
7 | Ctoa ¢ smuMKaMu 715l XpaHeHUs/TyMOoil (pabouee mecmo npenodasameris)
8 | Kpecino oducHoe (pabouee mecmo npenooasamens)
9 | Jlocka mpobOxoBasi/Jlocka MarHUTHO-MapKepHast
10 | Cucrema (ycTpoiCTBO) Jisl 3aTEMHEHUS] OKOH
11 | lkad BBITSKHON TAHOPAMHBIN
12 | llIxad nys xpaHeHUs y4eOHBIX MOCOOH
13 | AnTeuka yHUBepcaIbHAs [J1s1 OKa3aHHUS NEPBOM MEIUIIMHCKOW TOMOIIIN
TexHu4ecKkHe cpeacraa
1 | MHoroyHKIIMOHAJIbHOE YCTPOHCTBO/IPUHTED
2 | IHTepaKTUBHBINA IPOTPAMMHO-aNTIapaTHBIN KOMIUIEKC MOOMIIBHBIN MITH CTAIlMOHAPHBIH
(mporpammHOe obecriedeHue, MpoeKTop, KperieHne B Komiuiekre)/PenbcoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOU JOCKOM (IMMporpaMMHOe oOecrieueHre, IPoeKTop, KPETIeHIE
B KOMILJIEKTE )/ MHTEPAaKTUBHON MaHEJbI0 (IPOrpaMMHOE 00ecrieueHHe B KOMILJIEKTE)
3 | IlepcoHasbHBIN KOMITBIOTEP € TIEpUEpUEii/HOYTOYK (JIMIIEH3NOHHOE TIPOTPAMMHOE
obecrieyeHre, 00pa3zoBaTeIbHbII KOHTEHT U CUCTEMa 3aIUThl OT BPEJOHOCHOM
nH(popmanuu, nporpaMmMHoe obecredenue i uudpoBoit 1adopaTopuu, ¢
BO3MOKHOCTBIO OHJIAHH-0IIPOCa)

DJIEeKTPOHHbIE CPeJACTBA 00yUeHHus

1 | DnexrponHsle cpencTBa 00yuenus/MurepakTuBHbIE OCOOUs/OHIARH-KYPCHI (110
paszdenam paboueli npocpammol)

I

ol

21



JleMOHCTpalMOHHBIEe Y4eOHO-HATJISIAHbIE TOCOOHS

CrnoBapu, CIPaBOYHUKH, SHIUKIIONEHS (110 XUMUYECKUM HAYKAM)

KOMIUIEKT NOPTPETOB BEIMKUX XUMUKOB

TTocoOus HArJISIHOM KCIIO3ULIMHA

BAIWIN|F-

[Tepuonuueckas cucrema xumudeckux siaeMenToB JI.M. MenneneeBa

CHEIII/IaJ'[I/IfiI/IpOBaHHaH Me0eJIb H CHCTEMbI XPpaHCHUSA NJH XHUMHYeCKOoi .]'IaﬁOpaTOPI/II/I

1

JlaGopaTopHBI# OCTPOBHOM CTOJ (IByXCTOPOHHUH, C 3alITUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJILEM, C TTOJICBETKON U JIEKTPUUECKUMHU PO3ETKAMU,
MIOJIBOJIKOI M OTBEICHUEM BOJIbI, U CAHTEXHUKOM)

Cry1n 1a00paTOpHBIM, pEryJIupyeMBIii 110 BBICOTE

Ctox1 1ab0opaTOpHBINA TEMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKHM
MMOKPBITHUEM, PAKOBUHOM, ITOJIBOJIKOM U OTBEJEHUEM BOJbl, CAHTEXHUKOM,
AIEKTPUYECKUMU PO3E€TKaMHU, aBTOMAaTaMU aBapUMHOTO OTKJIFOUEHHUS TOKA)

Croun 1abopaToOpHBI 1EMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOUKUM MTOKPBITHEM )

Crou ¢ smMKamMu sl XpaHeHUs/TyMOoi

(ep]

Kpecino oducnoe

\‘

OrHerymurenb

JleMOHCTpalOHHOE 000PY10BAHHE M MPUOOPHI 1151 KAOMHETA U J1adopaToOpuu

Becnl anexrponnsie ¢ USB-nepexogHukomM

CTOJIMK TOIBEMHBII

IlenTpudyra nemoHCcTparMoHHAs

[lITaTuB EeMOHCTPAIIMOHHBIN

Anmnapat 11 IPOBEACHNS XUMUYECKUX PEAKIUN

Annapat Kunmna

OBIIMOMETP

Fopem(a YHUBCPCAJIbHAA

OO |NOOTA|IWIN| -

[Tpubop it UILTFOCTPAIK 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKINI OT YCIOBUN
OKpY>Karollen cpeJibl

10 | HaGop nuist aiexTponn3a 1eMOHCTPAIIMOHHBIH

11 | ITpuGop AJis ONBITOB MO XUMHUU C DJIEKTPUUECKUM TOKOM (71a00paTOPHBIiT)

12 HpI/I60p AJIsL OKUCJICHUS CITUPTA HAJl MCIHBIM KAaTaJIM3aTOPOM

13 | ITpuGop aJis OTydEHUS TAJTOUIOATKAHOB JICMOHCTPAIIMOHHBIN

14 | TIpuOop a5t mosTyyeHHs! paCTBOPUMBIX BELLIECTB B TBEPJIOM BHUJIE

15 | YcranoBka a5 QUIBTPOBAHUS TIOJ] BAKYYMOM

16 | [Tpubop nns onpeenieHnst cocTaBa BO3Iyxa

17 | T'a3oanann3aTop KUCI0pOJa U TOKCHYHBIX I'a30B ¢ HU(POBOI MHAMKALIMEH MoKa3zaTesei

18 | IIpubop ans MILTIOCTPANIMK 3aKOHA COXPAHEHHSI MacChl BENIECTB

19 | YcranoBka JJIL TICPCTOHKU BCIICCTB

20 | bapomeTp-aHepouny

21 | HaGop Juist n3y4eHusi BOJOPOJHON SHEPreTUKH

22 | pH-MeTpsl (Qononnumenvroe éapuamusrnoe 060pyoosarue)

JlabopaTropHo-TexXHOJI0TrHYecKoe 000pyA0BaHKe JI KaOuHeTa U J1JabopaTopum

[TpuGop [u1st MoTy4eHHs TaJIOUI0ATKAHOB M CI0XKHBIX A3(HPOB Ja0OPAaTOPHBIH

Konbonarpesaresnn

DNEeKTPOIUIMTKA

bans komOuHMpoBaHHas TabopaTopHas

Becrhr JJI CBIMTYYUX MaTCprajloB

[TpuGop 1t mosTy4eHus ra3on

N[OOI WNE-

CnmproBka 1abopaTtopHas
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MarauTtHas Memaika

Muxkpockon 1nuppoBoii ¢ pyKOBOJCTBOM I0JIb30BATENS M MOCOOUEM IS yUaluxcs

10

Habop st 9ucTku ONTHKU

11

Habop mocy el 1t peakTHBOB

12

Ha60p IIOCYyIbl U HpHHa,Z[JIC}I(HOCTeﬁ JUIA pa6OTH C MaJIbIMH KOJIMYECTBAMU BCIICCTB

13

Habop npuHaanexHoCTel 17151 MOHTaXa MPOCTEHITNX MPUOOPOB MO XUMHUH

Habop nocyiel v npuHaIjIeKHOCTeH U3 nponuiaeHa (MUKposIabopaTopusi)

.JIaﬁopaTopHaﬂ XUMHYECCKas nmocyaa nJs Ka0uHeTa H naﬁopaTopml

KommexT ko010 JEMOHCTPalMOHHBIX

Ha6op npobok pe3snHOBBIX

ITepexon CTEKIISIHHBIN

[Tpobupka Bropiia

[Tpobupka 1ByXKOJIEHHAs

COG,I[I/IHI/ITGJ'IB CTCKJISTHHBIN

3a)KUM BUHTOBOH

3axxuM Mopa

OO |NOOTA|WIN|F-

HInadr cCHIINKOHOBBIN

=
o

KommiekT cTekIsTHHOM mocyabl Ha NITH(ax IeMOHCTPAMOHHBIN

-
-

Jlozupyroliee ycTpoiicTBO (MEXaHUYECKOe)

=
N

KomruiekT u3nenuit u3 kepamuku, apdopa u dasHca

=
w

KommiekT noxek haphopoBbIx

[N
NN

KoMIuiekT MepHbIX K010 Majloro oobema

=
ol

KoMIuiekT MepHBIX K010

=
D

Komimiext MCPHBIX HUJIMHIAPOB IJIACTUKOBBIX

[
\‘

Kommuekt MCPHBIX HUJIMHAPOB CTCKIITHHBIX

=
oo

Kommnexkr BOPOHOK CTCKJIAHHBIX

[EY
©

KommiiekT numnerox

N
o

KoMIekT cTakaHOB IIJIaCTUKOBBIX/CTEKIITHHBIX

N
[

KoMmnekT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmmiekT cTakaHINKOB JJIA B3BCIIMBAaHUA

N
w

Kommexkt CTYIIOK C ICCTUKaMH

N
~

HaGop mmareneii

N
o1

HabGop nunIero

N
[ep]

Habop uamex [lerpu

N
By

TpyOka creknsiHHas

N
oo

OKcHuKaTop

N
(o]

Yama kpuctauin3aliOHHAs

w
o

I{unip! TUTeIbHEBIE

w
[y

broperka

w
N

ITpobupxka

w
w

banka o PCaKTUBEI IMOJIMOTHIICHOBAS

w
=~

banka noj peakTuBBI CTEKJIIHHAS U3 TEMHOTO CTEKJIa C MPUTEPTOMN MPOOKOI

w
o1

Habop CKJISIHOK 1711 paCTBOPOB PEaKTHBOB

w
(o]

Tlasmouka cTexiIaHHasg

w
Yy

ItaTuB ans npoOUpoK

w
(o]

KommekT cpenctB ajist MHAWBHUAYaJIbHOW 3aIIUThI

w
©

Kommext TCPMOMCTPOB

N
o

CYI_HI/IJ'IBHaSI MaHCJIb JJId IMOCYAbI

N
(W

dunbrpoBasibHas Oymara/QuiIbTpbl OYMaXKHbBIE (OONOIHUMENbHOE 8APUAMUBHOE
obopyoosaniue)
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Mopenn (00beMHBIE M IIJIOCKHE), HATYPAJIbHbIE 00beKTHI (KOJIEKIIUH, XUMHYeCKHe
peakTuBbl) 1 KaOuHeTa U JJabopaTopun
KoMIuiekT Moienei KpuCTaNIMYECKUX PEIIETOK
Moienb MoeKybl 6enka
Habop 115 MogenupoBanusi CTpOEHUSI HEOPraHUYECKUX BEIECTB
HaGop asst MOgenpoBaHus CTPOCHHUSI OPTaHUYECKUX BEIIECTB
Habop nns MmogenupoBaHusi CTPOCHUS aTOMOB U MOJIEKYJT
Habop a5t MogenupoBaHus 2JIEKTPOHHOTO CTPOCHUSI aTOMOB
KoMiuiekT koyuiekui
KOMIUIEKT XUMHUYECKUX PEAKTHBOB
Oo6opynoBanue JadOPAHTCKOI KaOUHeTa XUMUM
CToJ ¢ sImmMKaMu JUTsl XpaHEHUs/ TYMOOM
Kpecino oducnoe
Cto 1a00paTOPHBIA MOCYHBIN
CymuabpHas HaHeb JAJis HOCY/Ibl
Hlkad nas xpaneHus yueOHbIX mocoOuit
Hlkad nas xpaHeHHs] XUMHUUECKUX PEaKTHBOB
Hlkad mist xpaneHus 1a00paTOPHOI MOCYIBI/ TIPUOOPOB
[IIxad BBITSKHOMN
JlabopaHTCKHil CTON
Ctyn nabopaTOpHBIA, peryITupyeMBIii 110 BBICOTE
DNEKTPUUECKUN aKBaIUCTUILISTOP
Hlkad cymmnpHbIMi
Pe3uHoBbIE IepUaTku
KoMIuiexT epiieit y1st MbIThsl J1aOOpaTOPHON OCY1bI

O NO|OTD|WIN -

OO NO OB WIN| -

=
o

[
[

=
N

=
w

[N
NN

3.2. UnpopmannonHoe odecniedeHne 00ydeHust

Jnst peanuzaniu TPOTpamMMbl  JUCHUIUIUHBI OMONMOTEYHBIM (OHJ HMMEEeT TIeYaTHhIE W
JJIEKTPOHHBIE YUEOHUKH.

OcHoBHasi iMTEpaTypa

1. Audpunorenona, . B. Xumusi: yueOHUK U HPaKTUKYM Ul CPEIHEro Mpo(hecCHOHAIBHOTO
obpazoBanus / M. B. AupunorenoBa, A. B. baokos, B. A.IlonkoB. — 2-¢ w3i., UCnp. U JOM. —
Mocksa: U3narensctBo FOpaiit, 2022 — 291 c.

2. Mleromuxuna, H. A. O6mas xumus: yueonuk ans CIIO / H. A. Ileronuxuna, JI.B.
Munaesckas. — Cankt-IletepOypr: Jlans, 2023 — 164 c.

3. Hukonbckuil, A.b.Xumusi:yqeOHUK M MPaKTUKyM [UIsl CpPEIHEro MnpogecCHOHaIbHOIO
obpazoBanus / A. b. Huxonsckuii, A. B. CyBopoB. — 2-e¢ wu3p.,nepepad. u gon. — Mocksa:
N3narensctBO HOpaiit, 2022 — 507 c.

4. Xumus: yueOHUK Ui cpefiHero npodeccuonanbHoro oopasosanus / 10. A.Jlebenes, I'. H.
®daneeB, A. M. T'ony6es, B. H. IllamoBar;, mox obOmel penaknued I'. H.Daneea. — 2-e w3,
nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2023 —431 c.

JlonmosiHuTEILHAS JIUTEPATYPA

1.Xumusg. 10 knacc. Yryonéunslii yposens : yuebuux/ B.B. Epemun,H.E. Ky3pmenxko, B.U.
Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlyuuna. —M.: [Ipocsemenue, 2022 — 446, [2]
C.: L.

2. Xumus. 11 xnacc. YrnyOnéunsiii yposens : yueOHuk/ B.B. Epemun,H.E. Ky3pmenko,A.A.
Hpoznos,B.B. JIynun; nox pen.B.B. Jlyauna. [Ipocsemenue, 2022 — 478, [2] c.: wi.

3. Xumus. Yrayonenusiii ypoBenb. 10—11 kiacesl: pabouast mporpamma k tunnu Y MK B.B.

24



Jlynuna: yueOHO-MeTomudeckoe mocobue / B.B. Epemun,A.A. [Iposmos, W.B. Epemuna, D.1O.
Kepumos. — M.: lIpoda, 2023 — 324, [1] c.

4. Meronuueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3smenko,B.W. Tepenuna, A.
A. [pozgoBa u ap. «Xumwus. YrioyOsneHHbld ypoBeHb». 10 kimacc B.B.Epemun, A.A.Jlpo3nos,
N.B.Epemuna. — M.: [Ipoda, 2023-339 c. : un.

5. Meroandeckoe nmocobue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, A. A.Jlpo3noBa u
ap. «Xumus. YriyoneHHslid ypoBeHby. 11 kmacc / B. B. Epemun, A.A./Ipo3nos, N.B. Epemuna, H.B.
Boakosa. — M.: llpoa,2023 — 423 c. : ni.

6. I'yceBa, E. B. Xumusa mins CIIO: yueOHo-meroamdeckoe mocodme / E. B.I'yceBa, M. P.
3uranmuna, 1. M. KynmukoBa. — Kazanb: KHUTY, 2023 — 168 c. —ISBN 978-5-7882-2792-4. —
Tekcr:  osnextponsbiidi // Jlamp @  2JeKTpoHHO-OMOMMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/196096 (mataoOparuenus: 14.10.2023). — Pexum gocTyma: st aBTOPH3.
II0JIB30BAaTENICH.

7.Uepnukona, H. FO. Xumus B mocTymHOM HU3JI0KEHHH: ydeOHOe mocooue s cro / H. TO.
UepuukoBa. — 2-¢ m3i., crep. — Cankr-IlerepOypr: Jlans, 2022 — 316¢c. — ISBN 978-5-8114-
9500-9. — Tekcr: nanektpoHHbId // JlaHb: 3nexkTpoHHO-OMONMHMOTeyHass cuctema. — URL:
https://e.lanbook.com/book/195532 (maraoOpamenus: 14.10.2022). — Pexxum gocTtyna: st aBTOPHU3.
I10JIb30BaTENEN.

8.lleBnnupina, JI. B. Xumus: ygeOnoe mocobue / JI. B. IlleBnunsina, A. M. AnapHeB. —
HoBocubupck: HI'TY, 2022 — 92 ¢. — ISBN 978-5-7782-3345-4. —Texkct: anexkTpoHHbIN // JIaHb:
IeKTPOHHO-OMOMoTeuHas cuctema. — URL:https://e.lanbook.com/book/118505 (mara oOpareHus:
14.10.2022). — PexxuM q0CTyIA: JJ1s1 aBTOPH3. MOJIb30BaTECH.

9 bmunos, JI. H. Xumus: yueOnuk mns CIIO / JI. H. baunos, U. JI. Tlepdwmiosa,T. B.
CokonoBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2023 — 260 c. —978-5-8114-7904-7.—
TekcT:anekTpoHHbIN//J[aHb:3IEKTPOHHO-0NOIMOTeUHAS cCUCTEeMa. — URL:
https://e.lanbook.com/book/167183 (mara obpamienus: 14.10.2023). — Pexxum moctymna: Uit aBTOPH3.
II0JIB30BATENEH.

10. Ta6puensn, O. C., JlpicoBa, I'. I'. Xumusi: kHUra Ans OpernoaaBareis: y4el.-MeTo/.
rocodne. — M. Akanemus, 2023 - 332 c.

11. YepuuxoBa H. IO., MemepskoBa E. B. Pemaem 3amaum mo XumMuM CaMOCTOSATEIBHO:
yuebnoe nocobue / H. 1O. Uepnukona, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlans, 2022 — 328
c. 12. Pe3nukoB B. A. COopHUK ynpakHEHUN U 3a7a4d N0 OpraHUYecKod XUMHUU: ydyeObHoe mocobue /
B.A. Pesauko — Cankr-IlerepOypr: Jlans, 2022 — 226 c.

13. Kamyctuna A. A., Xanpuenko W. I'., Jlubanos B. B. Obmas u Heopranudyeckass XuMusl.
[Mpaktukym / A. A. Kamyctuna, U. I'. Xansuenko, B.B. JIu6anoB — Cankr-IlerepOypr: Jlanp, 2023
— 152 c.

14. T'abpuensa O.C. Xumus: yueO. ans cryn. npod. yued. 3aBenennii / O.C.I'abpuensn, U.I.
OctpoymoB. — M., 2023.- 256 c.

15. Tabpuensa O.C. Xumus 11 npodeccrii u CrenraTbHOCTEH TEXHHYECKOTO MPOGUIIS:
Y4eOHUK Ui CTYA. yupexaeHuit cpen. npod. oopazosanus / O.C.I'abpuensn, U.I'. OctpoymoB. — 4-¢
u3M., crep. — M. : M3parensckuii ieHTp«AKagemus», 2023 — 272 c.

HNuTepHeT-pecypcnl

1. hvsh.ru — Xypnan «Xumus B mIkosey.

2. https://postnauka.ru/themes/chemistry — nekmuum mno xumuu Ha caidte [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

3. Hayuno-monynsipHbIii POEKT «DIEeMEHTHI 00IbIN0N HayKu»((pu3uka, XuMus, MaTeMaTHKa,
ACTPOHOMHUS, HAYKH O HU3HHU, HAyKH 0 3emie). HOBOCTH HayKW, KHUTH, HAYIHO-TIOMYJISIPHBIC CTaThH,
JICKITUH, SHIIUKIIOTICTUH.

4. http://gotourl.ru/4783  (http://potential.org.ru/) CaiiT Hay4HO-TIONMYJISIPHOTO KypHaia
«[Torenunan». — paszaen «Xumus».

5. http://gotourl.ru/4785 (http://www.hij.ru/)CaliT HaydHO-TIONYJSPHOTO KypHala «XUMUS U
KU3HBY.
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http://elementy.ru/
http://potential.org.ru/

6. http://gotourl.ru/4786(http://www.chemnet.ru/rus/elibrary/)OTkpsiTas DIIEKTPOHHAS
OoubmmoTeka xumMuaeckoro nopraia «Chemnet», conepkuT yueOHbIe 1 HHPOPMAIIMOHHBIE MaTEPHAITBI
JUTSI ITKOJIBHUKOB U yYUTEIICH.
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4. KOHTpOJb 1 OIIEHKA PE3yJIbTaTOB OCBOEHUS 00IIe00pa30BaTEIbHON JUCIUTLIHBI

KonTponb © oleHKa pe3ylbTaTOB OCBOCHHS  00I1e00pa30BaTEIbHON  THUCHUIUIMHBI
PacKpBIBAIOTCS Yepe3 JAUCHUIUIMHAPHBIC Pe3yiIbTaThl, HANPaBICHHbIC HA (OpMHpOBaAHUE OOLIUX U
npodeccuoHaNbHBIX KOMIIETEHIIUN MO pa3jiesiaM U TeMaM CoJIep KaHus yueOHOro Marepuara.

Oomasi/npodeccuoHanbHast

Tun oueHoYHBIX

Pa3zpgen/Tema .
KOMIIETeHIU MepOonpUsSITHI
OK 01. Beibupatp ciocoObl pernieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATTLHOMN ACSITEIIBHOCTH Tema 2.1,2.2
IPUMEHUTEIBHO K Pa3IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
TectupoBanue
Tema 6.1 y .
CTHBIH OIIPOC
Tema 7.1 p ..
Pemenne pacu€rHbIx 3a1a4
Tema 8.1 Hab
alIIIoIeHNE 3a XOI0M
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, A a
BBITIOJIHCHUS TIPAKTUKO-
CpeJ/ICTBa IMOUCKa, aHAIM3a U 1.6,1.7 .
OPUEHTHPOBAHHBIX 3aJaHUI
MHTEpIIpETaluy HH(OpMaLUu, U Tema 2.1,2.2
[IpencraBnenue
WH(pOpPMAIMOHHBIC TEXHOJIOTHH JIJIs Tema 4.1, 4.2
. pe3ynabTaTOB
BBITTOJIHEHUS 33129 IPOEeCCHOHATHHON Tema 5.2-5.4
MPaKTUYECKHUX U
NEATEILHOCTH Tema 6.1
1a00paTOPHBIX paboT
Tema 7.1 I
OBEJECHIE XUMHUYECKOTO
Tema 8.1 ar::eﬂ N
KCIIEPUMEHT
OK 04. Tema 1.7 BbIHOﬁHeHI/Ie
O} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2
KOHTPOJIBHBIX
paboTarh B KOJUIEKTHUBE U KOMaH/Ie Tema 4.1, 4.2 4GOT 110
Tema 5.2-54 pa3nenaM JHUCIUILIHHEI
Tema 6.1 p
O11eHKa CaMOCTOSITETHLHO
Tema 7.1 BBIIOJIHEHHBIX 3aJaHuU
Tema 8.1 3amuTa peneHus Kemnc
OK 07. ConeiicTBOBaTb COXPAHEHUIO Tema 1.7 P o
. 3aja4 (c yuetoM Oyayuieit
OKPY’KaIOIIEeH Cpebl, Tewma 5.1 .
npodeccuoHaNbHOMI
pecypcocOepexeHuo, MpUMeHsTh 3HaHust | Tema 8.1
JIeSITEIbHOCTH )
00 MU3MEHEHUH KIIMMAaTa, TPUHITUTIBI N
Brimonnenue 3aganuit
OepexKIIMBOTrO MPOU3BOACTBA, (D (HEKTHBHO s
o . MIPOMEKYTOUHON
JIEHCTBOBATH B UPE3BBIYANHBIX CUTYAITUSIX
aTTeCTalMU
[1K 2.2. BHocuts ynobpenus ¢ 3aganabpiMu | Tema 8.1

arpoTeXHUYECKUMH TPEOOBAHUSMHU.

1K 2.3. BeInonHATh MEXaHU3UPOBAHHBIE
paboTBhI 110 MOCEBY, NTOCAJKE U YXOIY 3a
CEJIbCKOXO035CTBEHHBIMU KYJIBTYpaMU
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