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1. OBIIIASI XAPAKTEPUCTHUKA ITIPUMEPHOH PABOYEN
IMPOTPAMMBI OBIIIEOBPA30OBATEJBHON JUCHUIIJINHBI
«XHUMMUS»

1.1. MecTO0 IMCUMIVIMHBI B CTPYKTYpe OCHOBHOH mNpPo(ecCHOHAIBHOM

o0pa3oBaTeIbHOM MPOrPaMMBbI

OO61eo0pazoBaTenbHas AUCHUIUIMHA « XUMUSD» U3y4daeTcs Ha 0a30BOM ypOBHE B
o01reo0pa3oBaTebHOM 1IMKJIE Y4YeOHOro TIUIaHa OCHOBHOM MpodeccuoHaNbHOU
oOpazoBarenbHO#l porpammbl B cooTBeTcTBUM ¢ PI'OC 44.02.02 «IIpenonaBanuie B
HaYyaJIbHBIX KJIaccax», YTBEP>KJAEHHOTO puKka3oM MuHucTepcTBa rpocsenieHus: PO ot
17.08.2022 N 742.

[IpuknanHoW MOAYJNb BKIIOYAET OAWH pasaen. Pazmen 7 «Xumus B ObITY U
MPOU3BOJICTBEHHON  JCSATEIBLHOCTA  4YEJOBEKa»  peanus3yercss Il BCeX
npodeccuil/crenuabHOCTE Ha MaTepuaie KEMCOB, CBA3AHHBIX C JKOJOTHYECKOU
0€30MacHOCThI0O U OILIGHKOM  TOCJIENCTBUI  OBITOBOM W  MPOM3BOJCTBEHHOMN
NEeATEIbHOCTH, MO0  OTpacisaM  Oyaymiedl  npodecCHUOHANBHOW  JeSTEIBHOCTH
00yJaroImmxcs.

1.2. llesiu ¥ UIaHMpPYeMble Pe3yJabTAaThl 0CBOEHNS JUCHUILTHHBI

1.2.1. leau 1 3aga4y JTUCHUATIIMHBI

@opMHUpPOBaHUE y CTYACHTOB MPEACTABICHUS O XHMHYECKOM COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPA KaK OCHOBBI MPUHATUS PEIICHUN B KU3HEHHBIX
Y IIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO MOBEJCHUS B TPUPOIHOM Cpe/Ie.

3ajaum JUCUUIINHBI:

1) cdopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOIIECCOB U SABJIEHUM B OKPYKAIOUIEH CpenAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBISATH (OPMYJbl HEOPTAaHUYECKUX U OPraHUYECKUX
BEII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUN, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATH
pPE3YyIbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopmMupoBaTh  HABBIKM  TPOBEICHUS  MPOCTEHIIMX  XUMHUUYECKHX
HKCIEPUMEHTANIbHBIX ~ MCCJIEAOBAHUNA ¢  COONMIOJIGHHMEM TpaBUJl  OE€30IacCHOro
oOpallieHusl ¢ BEIIECTBAMH U JIaOOPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCMOJIb30BaTh MH(OpPMAIMI0 XHMHYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBUS CBOCH JIEATETLHOCTH U
XUMUYECKUX TIPUPOIHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB,;

6) chopmMupoBaTh MOHWMAHUE 3HAYMMOCTU JOCTIXKCHHM XUMHUYECKOW HAyKU U
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMATILHON U TTPOU3BOJICTBEHHOM cdep.



1.2.2. Ili1anupyemMblie pe3yJbTaThl OCBOCHHS 0011e00pa3oBaTeIbHOM IMCHUIIMHBI B cooTBeTcTBUN ¢ PI'OC CIIO n

Ha ocHoBe ®I'OC COO
Kon n I[lnannpyemMble pe3y/abTaThl OCBOCHH S JUCIHUIJIMHBI

HAMMEHOBAHHU

e
¢popmupyemsbl Oo6mme JAucuMiinHapHble

X
KOMIIeTeHIHil
OK 01. B yacTu TpyA0BOr0 BOCIIUTAHMSA: - BIAQACTb CHCTEMOM XHMHMYECKMX 3HAHMM, KOTOpas  BKJIIOYAECT:
Bri6upats - TOTOBHOCTH K TpPYHdy, OCO3HAHHE IIEHHOCTH | OCHOBOIIOJAralouIfe MOHATUSA (XMMHUYECKUN SJIEMEHT, aTOM, JJIEKTPOHHAas
CIOCOObI MacTepcTBa, TPYA0T00HE; o0oJiouka aToma, s-, p-, 0-3JCKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIA,
pelIeHus 3aa4 | - TOTOBHOCTb K  aKTUBHOW  JAESTENBHOCTU | BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIIECHUS, XUMUYECKas
npo(ecCHoHal | TEeXHOJIOTUIECKOU u COIIMAJIBHON | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA 0O0BEM, YIJIEPOJIHBIA CKEJIET,
bHOU HAIPaBIEHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, | GYHKIMOHATIbHAS TPYIINA, paJuKall, H30MEepHs, U30MEPhI, TOMOJIOTUYECKUN
JIEATEIIbHOCTH | TUIAHUPOBATh M CaMOCTOATENIBHO  BBIOJHATH | P, TOMOJIOTH, YIIIE€BOJOPObI, KUCIOPOA- U a30TCOAEPKAIIUE COCTUHEHNS,
MPUMEHUTEIbH | TAKYIO JIE€ATEIIbHOCTD; OMONIOTMYeCKH aKTHUBHBIE BelecTBa (yTJEBOMBI, KUPBI, OCIKH), MOHOMED,
0 K Pa3JIM4HbIM | - HUHTEpeC K pa3IUYHBIM chepam | monmMep, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC  COCTUHCHUS,
KOHTEKCTam npohecCuOHaNBHOM NesTENbHOCTH, KPUCTAITIMYECKAsl PEIeTKa, TUIbl XUMHUYECKUX PEaKiui (OKUCIUTEIbHO-

OBianeHue  yHUBEPCAJIbHBIMH  Y4eOHBIMHM | BOCCTAHOBUTEIBHBIE, 9K30-U dHAOTEPMUYECKUE, PEAKIIMA MOHHOTO OOMEHa),

NMO3HABATEJIbHBIMH JCHCTBUSIMM
a) 0a30Bbl€e JIOTHYECKHUE /IeiiCTBUSA.

- CaMOCTOSITEIILHO (dbopmyarpoBaTh u
aKTyaJIu3UpoBaTh MPoOIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'H/IBaTI) Cym@CTBGHHBIfI HpI/ISHaK NN
OCHOBaHHUsS [IJIsl CpaBHEHMsI, KiIaccUPHUKAIMU U
00001IeHNS;

- ONpeNeNsTh LeTu JeATeIbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHUKCHUS,
- BBISBJISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B
paCCManHBaeMBIX SIBJICHUAX

- BHOCHTb KOPPEKTHUBBI B  JIEATEIHHOCTH,
OILICHUBATh COOTBECTCTBHUC pe3YHBTaTOB eIsaM,

3aJaBaTb

pPacTBOP, DIEKTPOJIMTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTHYECKAS TUCCOLUALNA,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEaKIIMH, XUMHYECKOE
paBHOBECHE), TEOPUM U 3aKOHBl (TEOpPHs] XHMHYECKOTO CTPOCHHUs
opranuueckux BemectB A.M. bytnepoBa, Teopusi 3JIEKTPOJUTHYECKON
aucconyanuu, nepuogudeckuil 3akon [I.M. MenzeneeBa, 3aKk0H COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJUYECKHUM S3bIK XUMUH, (AKTOJIOTHYECKUE
CBEJIEHUS O CBOWCTBaX, COCTaBe, MOJYYEHUH U 0€30MacHOM HCIOJIb30BaHUU
BaXHEHMIINX HEOPraHMYECKUX U OpPraHMYeCKUX BeUIeCTB B OBITY U
IIPAKTUYECKOU EATEIbHOCTH YEJI0BEKA;

- YMETh BBIABIATH XAPAKTEPHBIE INPHU3HAKM W B3aMMOCBS3b H3YUYEHHBIX
MOHATUM, IPUMEHATH COOTBETCTBYIOIIUE MIOHATHUS IIPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKMX M OPraHMYECKHX BEIIECTB M WX IPEBPALLCHHN;
BBIABIIATH  B3aUMOCBA3b  XMMHUYECKUX  3HAHUW C  MOHATUAMU U
IIPEACTABJICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEAMETOB;




OIICHUBATh PUCKH MOCJIECACTBUHN ACSITEIBHOCTH;

- pa3BUBaTh KpPEaTUBHOE MBIIUICHUE MIPU PEUICHUH
YKU3HEHHBIX MTPOOJIeM

0) 0a30BbIe HUCcIeI0BaTeILCKUE elCTBUA:

- BJIAJICTh HABBIKAMH Y4YeOHO-UCCIIEAOBATEIHCKOM
u MIPOEKTHOMN JIeSITEIbHOCTH, HaBbIKaMU
pasperieHus mpoodieM;

- BBIABJISTH TNPUYUHHO-CIICJACTBEHHBIC CBSI3U WU
aKTyaJU3UpOBATh 3a/1ayy, BBIIBUTATh TUIIOTE3Y €€
pelieHus, HAXOJUTh apryMeHThI JUTST
JIOKa3aTelIbcTBAa CBOMX YTBEP)KICHUM, 3a7aBaTh
napaMmeTpsl U KPUTEPUU PEIICHHUS,

- AQHAJIM3UPOBAThH MOJIYUYEHHBIE B XOJE PEIICHUS
3aJaud Pe3yNbTaThl, KPUTHUYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH HU3MEHEHHE B
HOBBIX YCJIOBHUSX;

- YMETb MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEACATEIBHOCTH;

- yMeThb MHTETPHpPOBaTh 3HAHUS U3 Pa3HbBIX
MPEAMETHBIX 00JIaCTEH;

- BBIABUraTb  HOBBIE  HJIEH,
OPUTHMHAJILHBIE TIOJIXO/IbI K PEIICHUS;
- CITIOCOOHOCTH UX HUCIIOJIb30BAHUS B
ITO3HABATEJIBHON U COLUAIbHOW IPAKTUKE

npeajiaratb

- YMETb HCHOJb30BaTh HAUMEHOBAHMSI XMMMUYECKHUX  COEIMHEHUN
MEXIYHAPOJAHOTO COK3a TEOPETHUYECKOW W MPUKIAJHOM XUMHUU U
TPUBUAJIbHBIE HA3BAHUS BaXHEUIINX BEILECTB (3TUIIEH, AllETUJIEH, [NINLEPHH,
denon, dopmanpaerun, yKCycHas KHUCIIOTa, TJIMLOWH, YyrapHbId ras,
YIJEKUCIBIN a3, aMMHUaK, ralleHasi U3BeCTb, HEralleHasi U3BECTb, IUThEBAS
colla U JAPYTUX), COCTaBIATH (POPMYJIbl HEOPraHUYECKUX U OPraHuYecKHX
BEIIECTB, YpPaBHEHHS XHUMHYECKHX peaKkiuil, OOBICHATH HX CMBICI;
MOATBEPKIATh XapaKTEpHbIE XUMUYECKHE CBOICTBA BEILECTB
COOTBETCTBYIOIIIUMHU IKCIEPUMEHTAMU U 3aIUCSAMH YPaBHEHUM XUMHYECKHX
peaKIuii;

- YMETh YCTaHaBJIMBaTh MPUHAJIEKHOCTh W3YUYEHHBIX HEOPraHUYECKUX U
OpPraHWYECKUX BEILIECTB K OINPEACIICHHbIM KJIaCCaM U IPYIIAM COEAUHEHUH,
XapaKTepu30BaTh HUX COCTaB M BaXKHEHINME CBOWMCTBA; ONPEAEIATh BHJIbI
XUMHUYECKUX CBsi3ed (KOBaJIGHTHAsl, MOHHAs, METaJUIMYecKas, BOJOPOAHAs),
TUIBI KPUCTAUTUNYECKUX PEIIECTOK BEIIECTB; KIACCH(PHUIIMPOBATH XUMUYECKHE
peakuuu;

- chopmMupoBaTh MPEJACTABICHHUS: O XHMHYECKOH  COCTaBISIOMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHHM B IO3HAHUU SIBJICHUUN
Opupoabl, B (HOPMHUPOBAHMM MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBbHOW TPAMOTHOCTH, HEOOXOAUMOMN JIJIsl pelIeHUs MPAKTHYECKUX
3a7ja4 M HKOJIOTHYECKH OOOCHOBAHHOI'O OTHOULIEHUS K CBOEMY 3J0POBBIO U
MPUPOAHON CpeliE;

- YMeTh MPOBOJUTH pacueThl MO XUMHUYECKUM (GopMyllaM U ypaBHEHUSIM
XUMHYECKMX  peaklUuid C  HCIOJIb30BaHHEM  (PU3MYECKHX  BEJIMYMH,
XapaKTepU3yIOIUX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, o0beMa
(HOpMasnibHBIE yCIIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XMMHWYECKHE 3HAHMs I NPHUHITHS PEUICHWM B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
cpencTBa
TTOMCKa,
aHajan3a u

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOW NPAKTHUKH,
OCHOBAHHOTO Ha Janore KyJbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTa B

- yMeThb IUIAHUPOBATb W  BBIMOJHATH XUMHUYECKUH  AKCIEPUMEHT
(mpeBpalieHusT OpPraHWYecKUX BEIIECTB IIPU HArpeBaHUM, IOJyYEHUE
STHJIEHA M M3yYEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEaKUWU Ha allbJeTUIbl,
KpaxMmaJl, YKCYCHYIO KHCJIOTY; JeHaTypauusi OelIKOB IpH HarpeBaHuH,
[BETHbIE peaklMH OENKOB; TMPOBOJUTH pEeaKIHMH HOHHOIO OOMeHa,
OMpeNIeNATh CPely BOAHBIX PACTBOPOB, KAUECTBEHHbIE PEaKIMK Ha CyIbQart-,




UHTEPIIPETANN
1 uHdopmanuu
u
nHpopMaIoH
HBIC
TEXHOJIOTHH
Ui
BBIMIOJTHEHUS
3a1a4
npodeccruoHal
bHOU
JEeSITEIIbHOCTH

IIOJIMKYJIbTYPHOM MUPE;

- COBEPILEHCTBOBAHUE SI3bIKOBOM M UYUTATEJIbCKOMN
KYJbTYpbl KaK CpeICTBa B3aUMOJICHCTBUS MEXIY
JIIOIbMU U IIO3HAHUS MUDA;

- OCO3HAHME ILICHHOCTH HAY4YHOW JEATEIILHOCTH,

TFOTOBHOCTh ~ OCYILECTBIJIATh ~ INPOEKTHYI U
UCCIIEI0BATEIBbCKYIO JESITENIbHOCTD
UH/MBUYaJIbHO U B TPYIIIIE;

OBiaieHHe  YHHMBEPCAJBHBIMH  Y4YeOHBIMH

NMO3HABATEJIbHbIMH 1eHCTBUSMM:

B) padora ¢ undgopmanueii:

- BJIaJIeTh HAaBBIKAMU MOJXy4YeHHs] UHPOpMAIIUU U3
HCTOYHHUKOB pa3HbIX THUIIOB, CaAMOCTOATCIIbBHO
OCYIIECTBIISITh TTOUCK, aHAIN3, CUCTEMATH3AIUIO U
MHTEPIIPETALMI0 MHOOPMALUK PA3JIUYHBIX BHJIOB
u GhopM IpeICTaBICHHUS,

- CO3/1aBaTh TEKCTHl B pa3iIMuHBIX (opmaTtax c
YY4eTOM Ha3Ha4YeHusi WHQPOpMAIMM W LEJIEBOH
ayJIMTOpUHU, BBIOWpaAs ONTUMaIbHYIO  (opMy
MNpEaACTaBJICHUA U BU3YyAJIM3alluH;

- OLEHUBATb JOCTOBEPHOCTb, JIETUTUMHOCTh
uH(pOpMalli, €€ COOTBETCTBHE IPABOBBIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- HCIOJB30BaTh CpPEACTBA WHOOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUA B PpELIEHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHM3aIlMOHHBIX  3aad C  COOI0JIEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKUA O€30MacHOCTH,
TUTHEHBI, pecypcocOepekeHus, TMPaBOBBIX U
STUYECKUX  HOPM, HOpPM  HWH(OOPMAIMOHHOU
0e30IMacHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMannu, UHHOPMAIIMOHHOH 0€301MacHOCTH
JMYHOCTH,

kapOOHAT- W  XJOPHI-aHHOHBI, HA KAaTHOH aMMOHUS;  pelaTh
AKCIIEpUMEHTAJIbHBIE 3agaun 1o TemMaM "Mertamisl" u "Hemertamnel") B
COOTBETCTBUHU C TMpaBWJIAMH TEXHHKH O€30MacHOCTH HpuU OOpamieHuH ¢
BEIIECTBAMH U JIa0OpaTOPHBIM 000pPYAOBaHUEM; MPEICTABISTh PE3yJILTAThI
XMUMHUYECKOT0 SKCIIEPUMEHTA B JOPME 3aIUCH YPABHEHUI COOTBETCTBYIOLIMX
peaxuuii 1 GOpMyIUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

- yMeTh AaHaJIM3HPOBATh XUMHUYECKYI0 HH(OpMAIHIO, MOIy4aeMyro H3
pa3HbIX HCTOYHHKOB (CpEICTB MaccoBOM HH(popmanuu, ceTb HHTepHeT u

ApyrHe);

- BJaA€Tb OCHOBHBIMH MCETOAAMHU Haquoro IIO3HAHUA BCUICCTB U
XUMHYCCKHUX SABJICHUU (mabmonieHue, U3MEpCHUE, 9KCIICPUMEHT,
MOJICIIUPOBAHUE);

- YMETh NIPOBOJUTH PACUEThl MO0 XUMHUYECKUM (QOpMysIaM M YpaBHEHUSIM
XUMHNYCCKUX peaKI_lI/Iﬁ C HCITIOJIB30BAHUECM (bHBI/I‘IeCKI/IX BCINYHH,

XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManbHbBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMMUYECKHE 3HAHMS NIl NPUHATHUS PELICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalLUsAX, CBA3aHHbBIX C BELIECTBAMH U UX IPUMEHEHUEM




OK 04. - TOTOBHOCTb K CaMOpa3BUTHUIO, | - yMETh IUIAHUPOBaTh M  BBINOJHATH XUMHUYECKUUA  IKCICPUMEHT
DddekTuBHO CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO; (mpeBpaleHnss OpPraHWYECKUX BEIISCTB TIPH HArpeBaHWHU, IOJyUYCHHUE
B3aMMOJICHCTBO | -OBJIaJICHUC HaBEIKAMHU y4eOHO- | TUJICHA U U3YyYCHHE €r0 CBOWCTB, KAaYECTBCHHBIC PEAKIIMH HA aJIbJICTHIBI,
BaTh U HCCJIEIOBATEIbCKOM, TMPOCKTHOM W CONMAIBHOW | KpaxMall, YKCYCHYI KHCJIOTY; JACHaTypalus OCJIKOB TpH HarpeBaHUH,
paborartsb B JIeSTCIIEHOCTH; [[BETHBIC peaKIuH OCIKOB; TPOBOJUTh pEAKIHH HOHHOTO OOMEHa,
KOJUIEKTUBE U OsJaanenue YHHBEPCAJBHBIMH | OIIPEACIISATh CPey BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMU HA CYJbdart-,
KOMAaHJIe KOMMYHUKATHBHBIMU J1eCTBUSAMM: KapOoHAaT- ®  XJIOPHJI-aHUOHBI, HAa KATHOH AaMMOHHUS;  pellaTh

0) coBMecTHAasI 1eSITeJIbHOCTh. AKCIIEpUMEHTAJIbHBIE 3afaun 1o TeMaM "Meramisl" u "Hemertamnsl") B

- TOHMUMATh W WCIOJNB30BaTh MPEUMYIIECTBA | COOTBETCTBHHM C TPAaBUJIAMH TEXHUKH O€30MacHOCTH MpH OOpaIEHUH C

KOMAaHJTHOW ¥ MHAMBUIYaJTbHON PaOOTHI, BEIIECTBAMH U JIA0OpATOPHBIM 000pPYAOBaHUEM; MPEICTABISTh PE3YJIHTAThI

- TPUHUMATH IEJIM COBMECTHOH JIEATEIBHOCTH, | XUMUYECKOTO 3KCTICpUMEHTa B (hOpMe 3allMCH YPAaBHEHUH COOTBETCTBYIOIINX

OpPraHU30BBIBATH M KOOPAWHUPOBATH JCUCTBUA IO | peakiuil U GOpMyIHpPOBaTH BHIBOABI HA OCHOBE 3TUX PE3yIbTaTOB

€€ JOCTIDKCHHIO: COCTaBIATh IUIAH JICHCTBHIA,

pacipeiesnsaTh POk ¢ Y4eTOM MHCHHH YYaCTHUKOB

00CyX)aaTh pe3yJbTaTbl COBMECTHOM PaOOTHI;

-  KOOpIWHUPOBATh MW BBINOJHATH pPaboOTy B

YCIIOBHSIX peanbHOTO, BUPTYaJILHOTO i

KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBJISATh MO3UTHUBHOE CTPATETUYECKOE

MOBEJICHUE B PA3JIMYHBIX CHUTYalUsIX, MPOSBIATH

TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM

OBiaseHue yHUBEPCATbHBIMHU PeryasiTUBHbIMH

JeliCTBUSIMH:

') NPUHSATHE ce0s M APYTHX JTIOAei:

- IPUHUMAaTh MOTUBBI U apTyMEHTHI IPYTUX JTHOJEH

MIPU aHAJIM3€E PE3YyJIbTATOB JAESTEIHLHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JIPYTUX JHOJEH

Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C

MTO3UIIMH JIPYTOTO YEJIOBEKa,;
OK 07. B 00s1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA - cpopmMupoBaTh MpPEACTABICHUSI: O XHMMHYECKOM coCTaBistoIEeH
CopeiicTBoBaTh | - C(HOPMUPOBAHHOCTh IKOJIOTUYECKOW KYIBTYPHI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJIU XUMHUU B TO3HAHUU SIBICHHM
COXpaHEHUIO MOHUMAHWE BJIMSIHUS COITMATHHO-YKOHOMUYECKHX | MPUPOMBI, B (OPMHUPOBAHUM MBIIUICHHS ¥ KYJbTYpPhl JHUYHOCTH, €€

OKpYXKaroIIen

IPOLIECCOB  HA  COCTOSHHME  TNPUPOAHOM U

(YHKIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOM JUIsl PEeLIeHUs] MPAKTHUYECKUX




cpenpl,
pecypcocoepex
EHHUIO,
MIPUMEHSATH
3HaHUS 00
U3MEHEHUU
KJIUMATa,
MIPUHLMUIIBI
OEepEKITUBOTO
MIPOU3BO/CTBA,
3P PEeKTHBHO
eficTBOBAaThH B
YpE3BBIYANHBIX
CUTYyalusxX

COLMAIBHOW Cpefbl, OCO3HaHUE TJI00ATBHOTO
XapakTepa 3KOJIOTHYECKUX MPOoOIIeM;

- IUIAHUPOBAHUE M OCYILIECTBICHUE NCUCTBUN B
OKPY’KaIOIIeH cpeAe Ha OCHOBE 3HAHUs Lienel
YCTOMYMBOI'O Pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENpUATHE JEHUCTBUM, MPUHOCSIINX
BpEJl OKPYXKAIOIIEH CPEE;

- yYMEHHE MPOTHO3HpPOBaTh HEOIArONpPUSITHBIC
HKOJIOTUYECKHUE ITOCIEICTBHS IPEAIIPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPALLATh UX;

- paclupenue OIIbITa
3KOJIOTUYECKOW HAIPaBIEHHOCTH;
- OBJIJICHUE HaBbIKAMU y4eOHO-HUCCIIEI0BATEIbCKOM,
MPOEKTHOM U COLIMATIBHOM ESATEIbHOCTH;

JACATCIIBHOCTH

3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO H
MPUPOAHON Ccpelie;

- YMETh COOJIOAATh MpaBUiia IKOJIOTUYECKHU IEIeCO00Pa3HOrO MOBEACHUS B
OBITY U TPYIOBOH JAEATEIHLHOCTU B LEISIX COXPAHEHUS CBOETO 3[0POBBS U
OKPYXaIoIIE NPUPOJHON CpElbl; YYUTHIBATH OMACHOCTb BO3JCHCTBUS HA
JKUBBIE OPTaHM3MBbl OIPEIEJICHHBIX BELIECTB, MOHUMAsi CMBICI IOKa3aTems
MpEAEIbHON TONYCTUMOW KOHUEHTPALIMU




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JANCHUITIVIMHBI «XXUMMWS»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bun yuyeonoii padoTsl

O0BbeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOI THCIUTLINHBI 80
B T.4. B ()opMe NPAKTHYECKOH MOATOTOBKHU 30
BT. 4.

TeopeTnieckoe o0yueHHe 40
MIPAKTHYECKUE 3aHATHI 30
Camocmosmenvras paboma 8
IIpome:xxyTounas arrectanus (1updepeHIMPOBAHHBIN 3a4€T) 2




2.2. TemaTu4eCKHH IJIAH U COACPKAHUE U CHUTLIHHBI

Koasbl
O0bem, akaa. 4 A .
KOMIETeHIIN i,
/ B TOM 4HcJIe B
¢dopmupoBanuio
HanmenoBanue dopme
Coaep:xanue U (popMbI OPraHu3aluM JeATEJIHLHOCTH 00YUaIoIUXCS . KOTOPBIX
pa3/1esioB U TeM NMpaKTHYeCcKOM
crnoco0cTByeT
NMOJATOTOBKH,
3JIeMeHT
aKaj. 4
NMPOrpamMMBel
1 2 3 4
Pa3znen 1. OcHOBBI CTPOEHMS BellleCTBA 7/3
Tema 1.1. Crpoenne | Coaep:kaHue 5/2 OK 01
aroMoB  xumMu4Yeckux | 1. CoBpeMeHHas MoJeNb CTpoeHUs aTromMa. CHUMBOIHMYECKUHN S3BIK XUMUH. XUMHIECKUH
3JIEMEHTOB M NPHUPOAA | 3IEMEHT. DIeKTpoHHas KoH(puryparws aroma. Kimaccudukamms XuMIIeCKHX IIEMEHTOB
XHMHYeCKOii CBSA3H (s-, p-, d-o;memeHTHI).
2. BayieHTHBIE 3JIEKTPOHBI. BajeHTHOCTb. DNEKTpOHHAS MPUPOAa XUMHUUYECKOW CBSI3H. 3
DIEKTPOOTPUIIATETHHOCTb.
3. Bumgel xumudeckoil cBsi3W (KOBaJCHTHAs, MOHHAS, METaJUIMYecKasi, BOJOPOIHAS) H
crocoObI ee 00pa3oBaHus
B ToM unciie NpaKTHYECKHX 3aHATHIA 2
Pemenue 3a1anuii Ha UCMOIb30BaHUE XMMUYECKOW CUMBOJIMKH M Ha3BaHUHN COCIUHEHUIN
[0 HOMEHKJIAType MEXIyHapOJHOTO COK3a TEOPETUYECKOW W TPUKIAJHON XUMHUH U
TPUBHAIIbHBIX Ha3BaHUM JUIS COCTaBICHHS XUMHYECKUX (OPMYJI JABYXaTOMHBIX
coequHeHn (OKCHIOB, CYIb(UAOB, TUAPUIOB U T.I.) U APYTAX HEOPraHWIECKUX 5
COEMHEHHI OT/IEIIbHBIX KJIaCCOB.
[IpakTuueckue 3a7aHUsI HA YCTAHOBJICHHUE CBS3H MEXIY CTPOSHHEM aTOMOB XMMHYECKHUX
DJIEMEHTOB W TIEPUOAMYECCKIM H3MEHEHHEM CBOWCTB XMMHUYECKHX JJIEMEHTOB H WX
COEIMHEeHHI B COOTBETCTBHH C MOJIOKeHneM llepronaeckor CHCTEMBI.
Tema 1.2. Conepxanue 2/1 OK 01
Ilepuoanyeckuii 3akoH | 1. Ilepuoanueckas cucremMa xumuueckux sjemeHtoB J.M. Menneneepa. dusudeckuit OK 02
u Tadauna J.A. cmeicn Ilepuogmueckoro 3akona J.M. MeHneneeBa. 3aKOHOMEPHOCTH HM3MEHEHUS
MenpeseeBa CBOMCTB XMMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX WMHU TPOCTHIX U CIIOKHBIX BEIIECTB B 1

COOTBETCTBUH C TOJIOKCHHEM XHMHUYECKOTO JJieMeHTa B [lepmomndeckoil cucteme.
MupoBo33peHdeckoe U HayuyHoe 3HadueHue [lepuonnueckoro 3akona JI.M1. Menneneesa.
IIpornossl JI.M. MenaeneeBa. OTKpHITHE HOBBIX XUMUYECKUX JIEMEHTOB.

10



B ToM 4mcie npaKTHYeCKHX 3aHATHI

Pemienue mpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUUECKUX 3aJaHUM Ha XapaKTEPHU3alHI0
XAMHUYECKHX  JJIEMEHTOB  «MeTtamandeckne / — HEMETaUIMYEeCKHEe  CBOMCTBA,
BIEKTPOOTPUIIATENLHOCTh XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUU C HX 3JIEKTPOHHBIM
CTPOEHUEM U TIOJIOKEHHEM B NEPUOJMYECKOM CUCTEME XMMHUYECKHUX 3iemMeHToB JI.I.
MenneneeBa»

Paznen 2. Xumnueckue peakmuu

10/4

Tema 2.1. Tunsl

Conep:xxaHue

4/2

XUMUYECKHX peaKiuil

1. Knaccudukamuss ¥ THUOBL XMUMHUYECKHX pEAKIMHA C ydacTHEM HEOPraHWYeCKUX
BeniecTB. COCTaBlIeHHWE YpaBHEHMHM peakUUil COeAMHEHUs, pPa3IokKEHHs, 3aMelleHHUs,
0o0MeHa, B T.4. peak1i TOPCHHS, OKUCICHHUSI-BOCCTAHOBJICHHSL. .

2. YPaBHeHI/IH OKHuCJIeHHsA-BoccTaHOBIeHUsI. CreneHp oOkuciaeHus. OKUCIUTENh H
BoccTaHoBuUTeNb. COCTaBICHUE H YpaBHHUBAHUC OKHCJIMUTCIbHO-BOCCTAHOBUTCIIbHBIX
peaKuHﬁ METOAOM  BJIEKTPOHHOI'O Oamanca. OKHCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIC
PpEaKIKMM B IIPUPOAE, MPOU3BOACTBEHHBIX IMPOHCCCAX M JKUZHCACATCILPHOCTH OPIraHM3MOB

B Tom umcie MPAaKTHYCCKUX 3aHATHI

KonnuectBennsle oTHOMIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XUMUHU U
pacueTbl O YypPaBHEHUSM XHMMUYECKUX peakuuil. Moyib Kak eJUHHLA KOJIWYeCTBa
BelecTBa. MonsipHas Macca. 3aKOHbI COXPAHEHUSI MacChl U SHEPTrUU. 3aKOH ABOraapo.
Modnsipablii 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHUSM
XUMHUYECKUX PEaKIUH ¢ HCIIOJIIb30BaHUEM Macchl, 00beMa (HOpMaJIbHbIE YCIOBHUSI) ra3os,
KOJINYECTBA BEIIECTBA

OK 01

Tema 2.2.

Copepxanue

DyeKTpoaUTHYECKAS
AUCCOIHALMSA H
HOHHBI 00MeH

1. Teopus >eKTPOTUTHYECKON Ariccoranui. MIOHBI. DIEKTPOIHUTEI, HEINEKTPOIHTHL.
Peaknum nornnoro oomena. CocraBieHre peakilfii FOHHOTO OOMEHa ITyTeM COCTaBJICHUS
WX TIOJTHBIX M COKPAIEHHBIX MOHHBIX YpaBHEHUH. KHUCIOTHO-OCHOBHBIE PEAKIIUH.
3ajanusi Ha COCTABJICHUE HOHHBIX PEAKITUI

CamocrosiTeqbHasi padoTa

JlaboparopHras pabora “THITEI XUMHUYECKUX PEAKITHiL”.

UccnenoBanue TUOB (IO COCTaBY M KOJIMYECTBY MCXOJHBIX U OOpPa3yIOIIMXCS BEUIECTB)
W TpPU3HAKOB XHUMHUYecKuX peakuuil. [IpoBeneHwe peaxkiuii HOHHOro oOMeHa,
OIpeIeTICHNE CPE/Ibl BOAHBIX PACTBOPOB. 33/1aHUs HA COCTABJIEHUE HOHHBIX PEAKIMH

OK 01
OK 04

KonTposbHas padora 1

CTpOCHI/Ie BCIICCTBA U XUMHUYCCKUC PCAKIINH

Pasnen 3. CTpoeHue u cB

oiicTBa HCOPraHnmvdeCKMuX BEIICCTB

15/5

Tema 3.1.

Conep:xaHue

412

Kaacendpunxanus,
HOMEHKJIaTypa u

1. Ilpenmer Heopranuueckod xumuu. Knaccuukanms HEOPraHMYECKHX BEILECTB.
[IpocTbie m cnokHble BemecTBa. OCHOBHBIE KJIACCHI CJIOXKHBIX BEIIESCTB (OKCHIBI,

OK 01
OK 02
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cTpoeHHe
HEOPraHWYeCKHX
BelllecTB

TUAPOKCHUBI, KUCJIOTHI, COJ'II/I). BzaumocBs3b HCOPraHnM4YCCKUX BCIICCTB.

2. ArperarHbie cocTOsIHUSA BelecTBa. Kpucrammmdeckue u amopdHbie BemecTsa. Tumbl

KPUCTAJUIMYECKUX PEIIeTOK (aTOMHAas, MOJIEKyJspHas, HWOHHAs, METAJUITMYEeCcKas).
3aBHUCHMOCTh (PU3NYECKHUX CBOWCTB BEIIECTBA OT THMA KPUCTAUIMYECKOW PEIIEeTKH.
3aBUCUMOCTh XUMHYECKOM aKTUBHOCTH BEIICCTB OT BUAA XMMHUYECKOW CBSI3M U THIA
KpUcCTaJUITHYeCKOM pemeTku. [IpruunHbl MHOT00Opa3us BEIIECTB

B TOoM umciie NpakTHYeCKUX 3aHATHI

HomeHknaTypa HeOpraHMIeCKIX BEIIECTB: Ha3BaHHE BELIECTBA MCXOIS U3 UX
XUMUYECKOH (POPMYIBI MM COCTaBICHHE XUMUUECKON QOPMYIIBI UCXO/S U3 HAa3BaHHS
BemiecTBa o mexayHaponHoit (MIOITAK) mnm TpuBHanbHON HOMEHKIIAType.

Pemenne mpakTHYeCKMX 3aaHUN MO KJIACCH(HKALNH, HOMEHKIATYpE M XHUMHYECKHM
(hopMyJiaM HEOPraHUYECKHUX BEINECTB PA3JIMYHBIX KIAcCOB (yrapHbIi ra3, YIrJICKUCIBIN
ra3, aMMHakK, ramcHas U3BCCThb, HCrall€CHasl U3BCCTh, IIMThCBAs COJa U z[pyrI/Ix): Ha3bIBaTh
Y COCTABIATH (POPMYJIIBI XHMHYECKUX BEIIECTB, ONPEACIATh IPUHAICKHOCTD K KIIaccy.
Hcrounmnkn xumudeckoir nHGopMmaIiu (CpeCTB MacCOBOW nHpopMaIuy, cetTh MaTepHET
u npyrue). Ilouck wuHpOpMamuu TO Ha3BaHUSIM, WACHTH(QHUKATOpAM, CTPYKTYPHBIM

dhopmynam

Tema 3.2. ®u3uko-
XHMHYECKHE CBOIICTBA
HEOPraHNYeCKUxX
BellecTB

Conep:kanue

8/2

1. Meramnel. OOmue Qusnyeckne W XUMHUYECKHE CBoOiicTBa MeTaiioB. CrocoObl
IMOJIy4CHUA. 3HaueHHe META/UIOB W HEMETAJJIOB B IpUpoaAC U KUSHCACATCIbHOCTH
YeJoBeKa M OpraHm3MoB. Kopposust mMeTayuioB: BHIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3HH.

2. Hemerammel. O0mue ¢pu3nueckue U XMMAYECKHE CBOMCTBA HEMETAIJIOB. THUIHYHBIE
cpoiictBa HemetaiuioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIATypa COSTUHEHUI
HeMmeTays10B. KpyroBopoTel OMOTEHHBIX 3JIEMEHTOB B IPUPOJIE

3. XuMuUeckue CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHHYECKUX BEIIECTB (OKCHIOB,
THJIPOKCHUJIOB, KHCIIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB MPOCTHIX
BEIIECTB, BOJIOPOJHBIX COEAMHEHNH, BHICIIMX OKCHIOB U THIAPOKCHIOB

B Tom unciie npakTHYeCKUX 3aHATHI

CocTaBiieHue ypaBHEHMM XWMHUYECKHX PEAKIHUM C Y4acTHEM IPOCTBIX U CIIOXHBIX
HEOPraHMYECKUX BEUIECTB: METAJJIOB U HEMETAIUIOB; OKCHIOB METALUIOB, HEMETAJIJIOB U
aM(QOTEepHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBaHHUH U aM{QOTEpHBIX
THIPOKCHJIOB; HEOPTraHUUYECKUX COJIEH, XapaKTEPU3YIOIUX UX CBOMCTBA.

Pemienre npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha CBOMICTBA, COCTAB,
MOJTy4YeHUE ¥ O€301acHOe HCIIOIh30BaHUE BAKHEUIIIMX HEOPTaHUUECKUX BEIIECTB B OBITY
U IPAaKTHYECKOH JESITEIbHOCTH YEIOBEKa

OK 01
OK 02

Tema 3.3.

Conep:xanue

OK 01
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HNnenTuduxanus

CamocTtosiTesqbHast padoTa

HEOPraHNYeCKUux
BelllecTB

JlaGoparopHas pabora «neHTuUKaIMS HEOPTAHUICCKUX BEIICCTRY.

Pemenne »sKkcrepuMEHTANBHBIX 3aJa4 10 XHMHYECKHM CBOWCTBAM METAUIOB U
HEMETAIJIOB, TIO PACIIO3HABAHHIO U MTOJTy9YEHUIO COSIMHEHN METaJUIOB M HEMETAIIIOB.
Wnentuduxamnms HEOPraHMIECKUX BEIIECTB C MCIOJE30BAHUEM UX (PU3UKO-XUMHUECKUX
CBOMCTB, XapaKTEPHBIX KAaUYCCTBEHHBIX peakiuii. KauecTBeHHBbIC peakiuud Ha Cyiabdart-,
KapOOHAT- ¥ XJIOPUI-aHHOHBI, HA KATHOH aMMOHHS

OK 02
OK 04

Koutposabnasi pagora 2

CBoMiCcTBa HEOPTAaHUUYECKHUX BEIICCTB

Pa3nen 4. Ctpoenue u cB

olicTBAa OPraHn4eCKuX BeUIeCTB

30/9

Tema 4.1.

Conep:xanue

6/2

Knaccudpukamnus,
CTpOeHUE U

1. TlosBneHwe W pa3BUTHE OPTaHMYECKOW XMMHW Kak Haykd. [Ipeamer opraHmdeckoit
xumun. MecTo 1 3HaueHNe OpraHMYeCKON XMMHH B CHCTEME €CTECTBEHHBIX HAYK.

HOMEHKJIaTypa
OpraHu4YecKux
BeIIeCTB

2. XUMHYECKOE CTPOCHHUE KaK IMOPSIOK COSAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJICHTHOCTH. OCHOBHBIC ITOJIOXKECHUS TCOPUN XHUMHUYCECKOI'0 CTPOCHHSA OPTraHHYCCKUX
coemuHeHnit A.M. bytmepoBa. YTrmepomHbBIi CKelIeT OpPraHUYecKOd MOIEKYIIbI.
3aBUCUMOCTh CBOMCTB BELIECTB OT XUMHYECKOrO CTPOCHHsSI MOJeKyl. M3omepus u
U30MEpBI.

3. Tlonsatue o ¢yHxnuoHanbHOM rpynme. Pamukan. [lpuwHumner kmaccupukanuu
OpPraHWYeCKMX  COeAWHEHWH. MexayHapoaHas HOMEHKIATypa ¥ IPHHIHIIBI
HOMCHKJIATYphl ~ OpraHMYeCcKHX coeAuHeHuid. [loHsTe 00  a30Tcomep)Kalux
COCIIMHEHMSIX, OMOJIOTHUECKH aKTUBHBIX BelllecTBaX (YrieBoax, KUpax, Oenkax u zp.),
BBICOKOMOJICKYJISIPHBIX COEIMHEHUSIX (MOHOMED, TIOJIMMEP, CTPYKTYPHOE 3BEHO)

B Tom unciie npakTHYeCKUX 3aHATHI

Homenknarypa opraHudyecKux COEOUHEHHN OTAEIbHBIX KJaccoB  (HACHIIICHHBIE,
HEHACBHIIICHHbIE ¥ apOMAaTHYECKHE YIJIEBOJOPOJIbI, CIUPTHI, (EHOIBI, abJeTUIbI,
KETOHBI, KapOOHOBbIE KHCIOTHI M Jp.) CocTaBieHHWE TMOJHBIX M COKPALEHHBIX
CTPYKTYpPHBIX (OpPMyJT OpPraHMYECKMX BEIIECTB OTIENBHBIX KJIACCOB, MCIOJB3YS HX
Ha3BaHHSA [0 CHCTEMATHYECKON M TPUBHAIBbHOW HOMEHKJIaType (ITWIIEH, AalleTHJIeH,
ruiepud, GeHon, GopMmaibaerul, yKCycHas KUCIOTa, TIHUMH). Pacdersl mpocreiimeit
(hOpMyIIbI OpPraHU4ecKOW MOJIEKYJIbI, UCXOJISl M3 JIEMEHTHOro cocTasa (B %)

OK 01

Tema 4.2. CBoiicTBa

Conep:xanue

15/5

OK 01
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opraanecxnx
coeMHeHu

1. Ou3NKo-XMMHYECKHE CBOHCTBAa OPraHUYECKUX COCIWHEHUH OTIEIBHBIX KIIACCOB
(ocobenHocTH Kiaccu(UKaMd U HOMEHKIATYPbl BHYTPH Kjlacca; TOMOJIOTHYECKUN PsiA
u obmas Gopmyna; nzomepus; GU3NIECKIE CBOMCTBA; XUMUIECKIE CBOMCTBA; CIIOCOOBI
MOy YEHHUS ):

— MpenenbHbIe YIIeBOAOPOAb! (alIkaHbl M LUKJIOANKaHbl). ['opeHre MeTaHa Kak OfWH W3
OCHOBHBIX HMCTOYHHMKOB TE€IUIa B TMPOMBIIIICHHOCTH U ObiTy. CBOICTBa MPHPOTHBIX
YTIIEBOJIOPOIOB, HAXOXKACHNE B IPUPOJE U IPUMEHEHHE ATKAHOB;

— HempeAenbHbIC (alKeHbl, ANKWUHBI U aJKaJUCHbI) ¥ apOMaTUYECKUE YTIEBOAOPOIIBL.
l'openne aneTuiaeHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU JAJSl CBAPKU M
PE3KH METaIIJIOB

— KHCTOpOJACOAepKaIie COoeAnHEeHUI (CUPTHI M (PEHOBI, KapOOHOBBIC KHCIOTHI H
3QUpBl, alpAETHIBl W KETOHBI, JKUPHL, YrieBoAbl). [IpakTudeckoe mpUMEHEHUE
STUIICHTIIUKOISA, ThulepuHa, (eHona. [IpumeHenme ¢opmanbpaernga, ameTalblIernia,
YKCYCHOHM KHCIOTHI. MBLIa KaK COJIA BBICIIUX KapOOHOBBIX KHCIOT. MOIOIINE CBOMCTBA
MblIa

—  azorcojepkauiue COEJIMHEHHUS (amuHBI u AMHUHOKHCJIOTBHI, Oenku).
BricokoMonekymsipHble  cOeTMHEHUS (CHHTETUYECKHEe ¥ OHOJOTHMYECKU-aKTHBHBIE).
MoHoMep, monuMep, CTPYKTypHOE 3BeHO. llonmmMmepuzanus STUIIEHA Kak OCHOBHOE
HaTpaBJICHUE €r0 UCIOIb30BAHMS.

['enernyeckast CBSI3b MEXKAY KJaccaMy OPTaHWYECKUX COSAMHEHUN

B TOoM unciie NpakTH4YeCKUX 3aHATHI

CBoiicTBa OpPraHMYEeCKMX COEAMHEHMH OTHENbHBIX KJIAccoB (TpUBHAIbHAs H
MEXyHapoJIHas HOMEHKJIATypa, XWMHUYECKHE CBOWCTBA, CIIOCOOBI IMOJYYEHHS):
npenenbHble (aKaHbl M [UKIOAJIKaHbl), HENpPEeAEIbHbIE (aJIKEeHbI, aIKUHBl U aJIKaJANEHbI)
1 apoOMaTU4eCKUE YTIIEBOJIOPOAbI, CIIUPTHI U (EHOJIBI, KApOOHOBBIE KUCIOTHI M 3(UPBI,
anbACTUIbl U KETOHBI, AMMHBl M aMHHOKHCJIOTBI, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS.
3amaHusl Ha COCTABIIEHHE ypaBHEHUH XMMHYECKHX pEaKLUil C y4acTHEM OpraHHMYECKHUX
BEIIECTB Ha OCHOBaHMH UX COCTaBa U CTPOEHUSI.

CocTtaBneHue cxeM peakiui (B TOM 4Hciie Mo MPeAIoKEHHBIM [ENoYKaM MpeBpalieHuil),
XapaKTEPU3YIOIIMX XUMHUYECKHE CBOMCTBA OpPraHUYECKUX COEJUHEHUN OTAEIbHBIX
KJIACCOB, CHOCOOBI MX TIOJNyYeHHS M Ha3BaHHE OPraHUYECKHUX COCAWHEHUH 10
TPUBHAIBHON MM MEXITYHAPOIHOM CHCTEMATUYECKOH HOMEHKIIATypeE.

PewmieHne  npakTUKO-OPUEHTHUPOBAHHBIX  TEOPETHYECKHUX  33JaHUMl HA  CBOMCTBA
OpPraHUYECKUX COETUHEHUH OTJENIBHBIX KIaCcCOB.

MogenupoBaHue MOJIEKYJI W XMMHUYECKHX NpPEBpallleHUI Ha NMpUMepe 3TaHa, STUICHA,
aleTHIICHA U JIP.

CamocrosiTeibHas padoTa

JlaboparopHast pabora “IIpeBpailieHnsi OpraHMYecKHX BEIISCTB NPH HArpeBaHUU'".

OK 02
OK 04
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HOJ’Iy‘-IeHI/IC OTUJICHA U U3YYCHUC CTO CBOIICTB.

Tema 4.3.

Naentnduxanus
OpPraHHYecKuX
BEIECTB, X 3HAUEHHE
4 MpUMeHeHHue B
OBLITOBOI M
NPOU3BOACTBEHHOM
JeATEeILHOCTH
yeJioBeKa

Conep:xanue

1. buoopranmueckue coenuHenus. l[IpuMeHeHme m OMOJOTHMYECKas POJb YTIIEBOIOB.
OKHCIICHHE YTICBOIOB — UCTOYHHUK SHEPTUU KUBBIX OpraHu3MoB. O0acTu MpUMEHEHHUS
aMuHOKHCIOT. [IpeBpaieHusi OSKOB MHIU B OpraHu3Me. buonornueckue (GyHKIUH
OenkoB. bruonormueckne (yHKIUM XUpOB. Poib OpraHMYecKOd XWMHW B pEUICHHH
po0JIeM IHUIIEeBOH 0€30MaCHOCTH

2. Ponp opranuyueckoil XMMHUH B pEIICHHH MpOOJIeM 3HEpreTHYecKoi 0e30macHOCTH, B
pPa3BUTUU MENWLMHBI, CO3/JaHUU HOBBIX MAaTE€pPHUAJIOB, HOBBIX HCTOYHHKOB JSHEPTHU
(anpTepHAaTHBHBIC HCTOYHUKH dHEPruH). OMAacCHOCTh BO3/ICHCTBUS Ha KUBBIC OPraHU3MBbI
OpPraHUYECKUX BEIIECTB OTACIBbHBIX KJaccoB (YIJIEBOAOPOIBI, CIHPTHI, (heHOIbI,
XJIOPOPTaHUYECKUE TPOU3BOAHBIE, ANbIETHJBl U Jp.), CMBICT IOKa3aTeNls MpeAebHO
JOMYCTUMOMN KOHLIEHTPAaLUU

CamocTrosiTennbHasi paboTa

Jlaboparoprass paGora: “UneHTH(UKANHS OpPraHWYECKUX COCOUHEHHU OTIEIBHBIX
KJIaCCOB”

WNnentudukanms OpPraHUYECKMX COCAMHEHUM OTICNIBHBIX KJIAcCOB (Ha mpHUMepe
IBJCTUIOB, Kpaxmaja, YKCYCHOW KHCIOTBI, OCJNKOB M T.N.) C HCIIOJB30BAHUEM HX
(U3UKO-XMMHUYECKUX CBOWCTB M XapaKTepHBIX KAaueCTBEHHBIX peakuuil. JleHaryparus
Oenka mpu HarpeBaHuu. l[BeTHbie peakiuu OeikoB. BO3HMKHOBEHHE aHAIUTHYECCKOTO
CurHaja € TOYKHM 3pCHUA XHMHUUYCCKUX IPOHCCCOB MPU MNPOTCKAHUH Ka4eCTBEHHOM
peaxiyu, MO3BOJSIIONIEH HASHTHPUIMPOBATh NPeATI0KEHHBIE OPraHYEeCKHE BEelecTBa

OK 01
OK 02
OK 04

Koutpoabnas pa6ora 3

CTpyKTypa U CBOMCTBA OPraHUYECKUX BEIIECTB

Pasznean 5. Kunernueckue n TCPMOIUHAMHUYCCKHEC 3AKOHOMEPHOCTH MPOTEKAHUA XUMHYCCKHUX peaKIII/Iﬁ

412

Tema 5.1. CxopocTth
XHUMHUYECKHUX peaKIuid.
Xumuyeckoe
paBHOBecHe

Conep:xanue

4/2

1. CkopocTb peakuuu, €€ 3aBHUCUMOCTb OT Pa3jIM4HBIX (AKTOPOB: TMPHUPOABI
pearupyromux BEIIECTB, KOHIEHTpPALMU PEArupyrolluX BEUIECTB, TEMIEPAaTypbl U
TUTOINAN PEaKIIMOHHON TTOBEPXHOCTH. TermnoBbie 3 PeKThl XUMUUIECKUX peakiui. JK30-
U HJIOTEPMHYECKHE PEAKIUH.

2. OOpatuMocTh peaknuii. XMMHUYECKOEe PABHOBECHE U €ro CMEIICHUE MO ACHCTBUEM
pa3auuHbIX (PaKTOPOB (KOHIEHTPAIMS PEarcHTOB WJIM MPOJIYKTOB PEaKIlUH, TaBJICHUE,
TeMIieparypa) sl CO3[aHUS ONTHMAJIbHBIX YCIOBHH IPOTEKAHUS XUMHUYECKUX
npoueccoB. [Ipunmun Jle latense

B Tom uncie MPAKTHYCCKHUX 3aHATHH

Pemenre mpakTHKO-OPUEHTHPOBAHHBIX 3aJaHUil Ha aHamu3 (HaKTOPOB, BIUAIOIMIUX HA
U3MEHEHUE CKOPOCTH XUMHYECKOM peakiuu, B T.4. C TMO3UIUA 3KOJOTHYECKU
11e71€cO000Pa3HOro MOBEJeHNsI B OBITY M TPYJOBOH NEATEIHHOCTH B IENSIX COXPaHEHUS

OK 01
OK 02
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CBOETO 3JI0POBbSI U OKPY>KaIOIIEH MPUPOIHON CPEIbI.

Petienre mpakTUKO-OpHEHTUPOBAHHBIX 3aaHUI Ha ipuMeHeHue npunnumna Jle-llatenne
JUTST HAXOXKACHUS HAIIPABIICHUS CMEIICHUS PAaBHOBECHS XMMHUYECKOW peaklny M aHaIn3
(hakTOpOB, BIUSIONINX HA CMEIICHHE XUMHUIECKOTO PABHOBECHS

Paznen 6. PacTBopsl 4/1
Tema 6.1. Conep:xanue 3/1 OK 01
IonsiTne 0 pacTBopax 3. PactBopenne kak  (Qu3MKO-xUMHUeCKHH  mpouecc.  PactBopel.  CrocoObl OK 02
MIPUTOTOBJIEHUSI pacTBOPOB. PacTBoprMocTh. MaccoBast 10151 paCTBOPEHHOI'O BEILIECTRA. OK 07
CMBbICT TOKa3aTelnsl MpeaebHO JOMyCTUMOW KOHIEHTpPAllMd U €ro HCIOJIb30BaHHE B
OLICHKE YKOJIOTHUECKOW 6E30IacHOCTH. 2
4. TIlpaBmwia DSKOJOTHYECKH IIeNIeCOO0Opa3HOTO0 TOBEACHHA B OBITY W TPYIOBOH
JESITEIbHOCTH B LENSAX COXPAHEHHUS CBOETO 3I0POBbS M OKPY)KAKOLIEH NPUPOTHON
Cpelibl; ONAaCHOCTh BO3JICHCTBUSI HA )KUBBIC OPTaHU3MBI OTIPE/ICICHHBIX BEIIECTB.
B ToM yHc/Ie MpaKTHYECKUX 3aHATHIA 1
Pemenne  mpakTHKO-ODMEHTUPOBAHHBIX  PAcUETHbIX  3aJaHuUil  Ha  PacTBOPBI, 1
HCHONb3YyeMble B OBITOBOW M IPOU3BOJICTBEHHON AEATEIbHOCTH YEJIOBEKa
Tema 6.2. Conep:xanue 1 OK 01
Hccaenopanue ceoiicTs | CamocTosiTeIbHAs padoTa 1 OK 02
pacTBoOpoB JlaGoparopHas pabota «[IpuroToBIeHHE PaCTBOPOBY. OK 04
[IpuroToBieHne pacTBOpPOB 3agaHHON (MaccoBOil, %) KOHLEHTpauuu (C MPaKTHKO- 1
OPHEHTHUPOBAHHBIMHU BOIPOCAMH) M OTIpENICIICHUE CPEbl BOAHBIX PACTBOPOB.
Penrenue 3a7au Ha IPUTOTOBIICHHE PACTBOPOB
Pa3zpen 7. Xumus B ObITY U IPOU3BOACTBEHHOM AeTEJIbHOCTH YeJ0BeKAa 8/6
Tema 7.1. Xumus B Conep:xxanune 8/6 OK 01
OBITY U 1. Hogeiiimme IOCTHXKEHUS XUMHUYECKOW HAyKM M XWMHYECKOW TeXHONIOruu. Poib OK 02
NMPOou3BOACTBEHHOM XUMHHM B O0ECIEUYEHUHU 3KOJIOTHMUECKOM, PHEPreTHYeCKOW W IMHUIICBOW 0€301acHOCTH, OK 04
JAesiTeIbHOCTH pasBUTHM MeauuuHbl. [IpaBuia mHOMCKa M aHaIM3a XUMHUYECKOM HHQPOpPMALUH W3 2 OK 07
Yyej0BeKa Pa3IMYHBIX UCTOYHHUKOB (Hay4yHas W y4eOHO-HaydHas JUTeparypa, CpeJcTBa MacCoBOM
uHpopmaiu, cetb MHTEpHET)
B ToM unciie npakTHYeCKUX 3aHATHI 6
Ilonck m aHanu3 KeHCOB O MPUMEHEHWH XMMHUYECKHX BELIECTB U TEXHOJIOTHH C y4ETOM
Oyaymieii mpodeccHoHaNbHON JNIEATETBHOCTH MO TeMaM: BaKHEHIIIWE CTPOUTEIIbHBIC
MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepHabl, KPaCKH, CTEKIIO0, KEpaMHKa, MaTepUaITbI JIIsI
3JIEKTPOHHMKH, HAHOMAaTepuallbl, TEKCTWIbHBIE BOJIOKHA, HWCTOYHUKH DSHEPIHH, 6

OpraHUYeCKUe U MUHEPAIbHbIE YA00pEHUs, ICKapCTBEHHBIC BENIECTBA, OBLITOBAS XUMUSI.
3ammra: [IpexcraBieHue pe3ysbTaToB pelieHHs KeHCOB B (opMe MHHHU-JOKIANa C
Npe3eHTalnuen
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IIpome:xyTounasi arrecTanus (1M depeHPOBAHHBIN 3a4€T)

Bcero:

80

17



3. YCJIOBHS PEAJIM3AIIMN ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUIIJIMHBI
3.1. TpeOboBaHusi K MUHUMAJbHOMY MATEPHAJIbLHO-TEXHUYECKOMY 00eCIedeHUI0

JUis  peanuzanudyd  TPOrpaMMbl  AUCHUIUIMHBL  JOJDKHBI  OBITH  IIPEIYCMOTPEHBI
CJIENYIOIME CIENHUATbHbIE TOMEIICHH: Yy4eOHbI KaOWHET XUMUU W/WIA Y4eOHOU
XUMHUYECKOU J1abopaTopuH.

O6opynoBanne y4yeOHOro kaduHera (HArJAAHBbIE MOCOOMs):  HAOOPHI
IAPOCTEPIKHEBBIX MOJIEIEH MOJIEKYJ, MOJEIU KPUCTATMYECKUX PEHIETOK, KOJUICKIIUU
MIPOCTHIX U CIIOKHBIX BEIIECTB W/FIIA KOJUICKITUH TTOJIMMEPOB; KOJUICKITUS TOPHBIX IMTOPOJT U
MUHEpaJioB, Tabmuma MenjeneeBa, ydeOHble (UIBbMBI, ITM(PpPOBBIE 00pa3oBaTEIbHbBIC
pECYpCHI.

Texnnueckue cpeacTsa 00yuyeHUsi: KOMIBIOTEDP C YCTPOMCTBAMU BOCIIPOU3BEICHHUS
3ByKa, MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C AKPAHOM, MYJbTUMEIUNHAS JOCKa, yKa3Ka-
MIPE3EHTEP IS MPE3EHTALNMN.

Oo0OopynoBanue Jiadoparopud H PpadoYux MecT JadOpaTOpMU: MEH3YPKH,
MUTMETKUA-KANEIbHUIIBI, TEPMOMETPBI, MHUKPOCKOI, JyMbl, MNPEIMETHbIE U TOKPOBHBIC
CTEKJIa, TUIAHILIETHI JIJISl KamelbHbIX peakiuil, QuibTpoBajbHas Oymara, IMPOMBIBAJIKH,
CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE MPOOKHU, (POHAPUKHU, HAOOP PEAKTHBOB, CTECKIISIHHBIC
MaJOYKH, IITATUBBI JUIsI TPOOMPOK; MEPHBIC IUJIMHIPHI, BOPOHKU CTEKIISIHHBIEC, BOPOHKH
nenutenbHble nuuHApuYeckue (50-100 mit), cTynku ¢ nectukom, ¢Gap@popoBbIe YaIIKH,
MUHIEThI, (QUIbTPhl OyMa)kHbIC, BaTa, MapJis, YaCOBBIE CTEKJA, JJICKTPOILUIUTKH,
71a00paTOPHBIE ITATUBBI, CIIUPTOBBIE TOPEIKHU, CIUYKU, MPUOOP IS TOTyUYEHHUS Ta30B (UiIu
nmpoOupKa C ra300TBOJIHON TPYyOKOIf), AepKaTeu JUisi MPOOUPOK, CKIISIHKU JJISI XpaHEHUS
PEAaKTUBOB, pa3JaTOYHbIC JIOTKH;, Xumuyeckue ctakanbl (50, 100 u 200 mu); mmarenu;
MUHIIETHI; TUTEIIbHBIE UMb, CEKyHIOMEPHI (TaiMephl), MepHbIe pooupku (Ha 10—20 mu)
u MepHbie kKool (25, 50, 100 u 200 M), BoasiHas OaHsi (MJIM TEPMOCTAT), CTEKJISTHHBIC
MaJouKH; KOHWYeCKue Koyobl A TutpoBanus (50 u 100 Mi); HHAUKATOPHBIE TIOJIOCKHU JIJIS
onpenenenuss pH u craHgapTHas WHIUKATOpHAsl IIKalla, YHUBEPCAJIbHBIA WHANKATODP;
nunetkd Ha 1, 10, 50 mun (umu go3atopsl Ha 1, S u 10 mut), GrOpeTKH ISl TUTPOBAHUS,
MeauuuHckue mmnpuibl Ha 100—-150 mu, nabopatopHble W/WiIKM aHaTUTHYECKUE Bechl, pH-
METpBI, CYIIMIBHBIN mKad, U 1p. JabopaTopHOe 000pyI0BaHUE.

3.2. MuopmaniuoHHOe oOecnedeHne peaju3auu NporpaMmmMbl

OcCHOBHBIE HCTOYHUKH
Jns nmpenonaBarenei
1. T'abpuensn O. C., Octpoymos U. I'., Octpoymona E. E. u ap. Xumus ais npodeccuit
U CHEIUAJIbHOCTEM eCTECTBEHHO-HAy4yHOTO mnpoduis: ydyeOHMK IS CTY/.
Yupexnaenuit cpen. npod. oopazosanus. — M., 2019.



INabpuensa O. C., OctpoymoB U. I'. Xumust ansa mpodeccuit u crienuaabHOCTEH
COILIMATTbHO-D)KOHOMHUYECKOTO M TYMaHHUTapHOTO Tpoduiei: y4eOHUK ISl CTY/I.
yupexJIeHu cpe. mpod. odbpazoanus. — M., 2018.

FO.M. Epoxun Xumus (yueOHuk).- M.: Mactepctso, 2016

JIns cTyneHToB

IMa6puensa O. C., OctpoymoB U. I'., Octpoymosa E. E. u np. Xumus mis npodeccwnii
U CIEHHAIBHOCTEH €CTeCTBEHHO-Hay4HOro mpoduiis: y4eOHUK [JIsi  CTYA.
Yupexnenuit cpen. mpod. oopazoanusi. — M., 2019.

INabpuensa O. C., OctpoymoB U. I'. Xumus nns npodeccuil U cnenuaibHOCTEN
COIMAIBHO-D)KOHOMHYECKOTO M TyMaHUTapHOTO npoduiield: y4eOHHUK g CTYA.
yupexaeHuit cpen. npod. oopazoBanms. — M., 2018.

KO.M. Epoxun Xumus (yueOHuk).- M.: MactepctBo, 2016

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUSI
OBIHIEOBPA3OBATEJIBHOU JUCIUITJINHBI

KOHTpOJIB N OHOCHKA pPC3YJIbTATOB O6Y‘I€HI/I$I OCYHICCTBILICTCA IIPCIIOAaBATCIICM B

IIpoHecCcC MpPOBCACHUA IIPAKTHYCCKHUX 3aHATUN U Ha60paTOpHI)IX pa60T, TCCTUPOBAHUA, 4

TAaKXXE BBITIOJTHCHUA O6y‘IaIOH_[I/IMI/ICSI HHINBUAY aJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, I/ICCJ'ICI[OBaHI/Iﬁ.

Pe3ynbTaThl 0Oy4YeHUS ONpENENsiOT, 4YTO OOydYaromuecs ITOJDKHBI 3HATh, MOHMMAaTh U

ACMOHCTPHUPOBATD 110 3aBEPHICHHUHU NU3YUYCHUS TUCHUIIINHBI.

Ilnst dhopMmupoBaHMs, KOHTPOJS W OIEHKH pPe3yJbTaTOB OCBOCHUS Y4YeOHOMU

JAUCHUILIMHBI UCIIOJB3YCTCA CHUCTCMa OLCHOYHBIX MGpOHpHHTHﬁ, MpcaAcTaBJIAOIIAA coOou

KOMILJIEKC Y4YeOHBIX MEpPONPUATHIH, COTJAaCOBAaHHBIX C pe3yJbTaTaMu OOydYeHUs U
chopmynupoBadabix ¢ yaetoM OI'OC COO (mpeameTHbIe pe3ybTaThl IO TUCIUTIINHE) U
dI'OC CIIO.

Ne

Tunsl oeHOYHBIX

OK Mopnyas/Pasnen/Tema | Pe3yabrar o0y4eHus .
MeponpusiTHH

OcHoBHOE coaepKkaHue

Dopmy/IMpOBaTH
0a30BbIC MOHATHSA U
3aKO0HBI XHMHH

Pa3gen 1. OcHOBBI
CTPOEHHUS BellecTBA
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THunbl OLEeHOYHBIX

Ne OK Monayas/Paznen/Tema | Pe3yabrat o0yueHust .
MeponpusTHI
1.1 | OK 01 CTpoeHue aToMOB CocraBnsate xumudeckue |1. Tect «CtpoeHue aToMoB
XUMHUYECKHUX JJIEMEHTOB |(DOPMYIIBI COSMHCHUI B |XUMHUYECKUX FJICMEHTOB U
U IPUPOJa XUMUYECKOU |COOTBETCTBUU CO MPUPOJIa XUMUYECKOM CBSIZH.
CBSI3U CTENEHBIO OKUCIICHUS 2. 3aga4n Ha COCTaBJICHUE
XUMHYECKHUX JJIEMEHTOB, |XHUMHYECKUX POpMYIT
MCXOJIS U3 BAJICHTHOCTH U |ABYXaTOMHBIX CO€TUHEHUI
ANEKTPOOTPHULATEILHOCTU |(OKCUIOB, CYJIb(HUI0B, TUIPUIOB
U T.11.).
3. 3a1aHus Ha UCTIOJIb30BAHKE
XUMHYECKON CUMBOJIMKU U
Ha3BaHU COCMHEHUH I10
HOMEHKJIAType MEXIyHApOIHOTO
COI03a TEOPETUYECKOUN 1
MPUKJIAJIHON XUMHUHU U
TPUBHAJIbHBIX HA3BAHUU IS
COCTaBJICHUS] XUMUYECKUX
(hopMyI1 IBYXaTOMHBIX
coeuHeHu (OKCUIOB,
Cynb(hUI0B, THAPUIOB U T.IL.) U
JIPYTUX HEOPTAaHUYECKUX
COCIMHEHHH OTIEbHBIX KJIACCOB
1.2 | OK 01 Ilepnonnueckuil 3ak0H 1| XapaKkTepu30BaTh 1. Tect «Metammmueckue /
OK 02 |rabmuma JI.W. XUMHYECKHE DJIEMEHTBHI B [HEMETAJNTHYECKHUE CBOMCTBA,
Menneneena COOTBETCTBHUU C UX 3JIEKTPOOTPUIIATEIHFHOCTD U

I0JIO)KEHUEM B
IIEPUOJAUYECKON CUCTEME
XMMHYECKHX DJIEMEHTOB
J.1. Menneneera

CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX HIIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOEHUEM H TOJIOKEHHUEM B
MEePUOINYECKON CUCTEME
XUMUYECKUX dyiemeHToB J[. 1.
MenpeneeBay.

2. IlpakTyeckue 3a1anust Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOEHHUEM ATOMOB XMMHUYECKUX
3JIEMEHTOB U EPUOJUUECKUM
W3MEHEHUEM CBOWCTB
XUMUYECKUX DJIEMEHTOB U UX
COEIMHEHUN B COOTBETCTBHH C
nonoxkenneM [lepuoanueckon
CHUCTEME.

3. I[IpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETUUECKHE 3aJaHusl Ha
XapaKTEePU3aLUI0 XUMHUUECKUX
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OK

Monayas/Pa3znen/Tema

PesyabTaTr 00yyeHus

THunbl OLEeHOYHBIX
MepOonpUATHH

9JIEMEHTOB: «MeTainyeckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHUMHYSCKHUX IJIEMEHTOB B
COOTBETCTBUE C UX AJICKTPOHHBIM
CTPOCHUEM M MOJIOKEHUEM B
MEPUOUYECKON CUCTEME
XHMHYECKHX IJIEMEHTOB

.. MenneneeBa»

Pa3nea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX pPeaKkuuid

KonTpoabHasi padora
«CTpoeHue BemecTsa u
XHUMHYECKHEe peakIium»

2.1

OK 01
OK 04

TuIel XUMHUYECKUX
peaxkuuii

CocraBnaTh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIlcHu,
OKHCIIUTEIHHO-
BOCCTaHOBHTEIILHBIC
peakuuu

1. 3agaun Ha cocTaBlieHUE
YPaBHEHUU pEaKIUM:

— COCIMHCHMSI, 3aMCIICHUS,
pasnoxeHusi, 0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIUN C
HCITOJIb30BAaHUEM METO/1a
3JICKTPOHHOTO OajaHca.

2. 3agauyn Ha pacyeT MaccChl
BeIlleCTBa WK 00bEMaA

ra30B 10 U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
PEaKIy BEIIECTB; PACUETHI
Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
MIPUMECH

2.2

DIEeKTPOTUTHIECKAS
JVICCOIMAIINS U MOHHBIN
oOmeH

CocTaBnaTh ypaBHEHHUS
XAMHAYECKUX PEaKIUH
MOHHOT0 0OMeHa C
y4acTHeM
HEOPTraHUYECKUX BEIIECTB

1. 3agaHus Ha COCTaBICHUE
MOJICKYJISIPHBIX 1 HOHHBIX
pEeaKIuii C y4acTUEM KHUCIIOT,
OCHOBAHMH U COJICH,
YCTaHOBJICHUE U3MEHEHHUS
KHCJIOTHOCTH CPEJIbI

2. JIaboparopHas pabota "Tursl
XUMHUYECKUX peakiui”

Pasnen 3. Ctpoenne u
CBOMCTBA
HEOPraHu4ecKux

HccaenoBarb cTpoeHue U
CBONCTBA
HEOPraHMYeCKuX

Kontpoabsnas padora
«CBOHCTBa HEOPraHHUYECKUX
BelIeCTB)
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OK

Monayas/Pa3znen/Tema

PesyabTaTr 00yyeHus

THunbl OLEeHOYHBIX
MepOonpUATHH

BellecTB

BelleCTB

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

Knaccudunuposats
HEOPTraHNYeCKue
BEIIECTBA B COOTBETCTBHH
C UX CTpOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPraHMYECKUX
BELIECTB UCXOJIS U3 UX
XUMHYECKON (GOPMYIIbI HITH
COCTaBJICHHE XUMHUYECKON
(hopMyIIbI HCXOMIS U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYHAPOIHOM
WJIM TPUBHAIBHOU
HOMEHKJIaType».

2. 3agaun Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMUYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (CMecH).

3. [IpakTuyeckue 3a1aHust MO
KJIacCU(pUKaIMU, HOMEHKJIAType U
XUMHYECKUM (popmynam
HEOPraHUYECKUX BEILECTB
Pa3IMYHbIX KJIACCOB.

4. TlpakTyeckue 3alanus Ha
ONpeAeICHUE XUMHYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BU/Ia XUMHUECKOMH
CBSI3M U TUTA KPUCTAJUTNYECKOM
pELIETKH

3.2

OK 01
OK 02
I1K...

DU3NKO-XUMHYECKHE
CBOMCTBa
H€0pFaHI/I‘ISCKI/IX
BCIIIECTB

YcraHaBauBaTh
3aBUCHUMOCTH (DU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOCHUSI aTOMOB U
MOJIEKYJI, & TAK)KE TUIIA
KPHUCTAJUITMYECKOMN
peueTku

1. Tect «Ocobennoctu
XMMHUYECKHUX CBOMCTB OKCHUOB,
KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJICH».

2. 3ajaHus Ha COCTaBJIEHUE
YpPaBHEHUN XUMHUUYECKUX PEAKIUN
C Y4acTHEM IPOCTHIX U CI0KHBIX
HEOPraHMYECKUX BEILECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
THIPOKCHUI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPHU3YIOLIUX UX
CBOICTBA U CIIOCOOBI TIOJTYUYEHUSI.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
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OK

Monayas/Pa3znen/Tema

PesyabTaTr 00yyeHus

THunbl OLEeHOYHBIX
MepOonpUATHH

TEOPETUYECKHE 3a1aHus Ha
CBOMCTBA U IIOJIyYEHUE
HEOPraHUYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

Unentuduxamnms
HEOPTaHUYECKUX
BEIIECTB

Hccnenosars
KaueCTBEHHbBIC PEaKIINU
HCOpFaHI/I‘IGCKI/IX BCIICCTB

1. IIpakTHKO-OPHUEHTHPOBAHHBIE
3aJIaHus IO COCTABIICHUIO
XUMHYECKHUX PEaKIHid C y4aCTHEM
HEOPTaHMYECKUX BEIIECTB,
UCIIOJIb3YEMBIX JIJIST KX
UJCHTU(UKAITIH.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

Pa3nea 4. Ctpoenue u
CBONCTBA
OpPraHu4ecKux
BellecTB

HccnenoBats cTpoeHue u
CBOICTBA OPraHUYecKHX
BellecTB

KonTtpoabsnas padora
«CTpoeHue U cBoOlicTBa
OpPraHu4yecKHX BelecTB»

4.1

OK 01

Knaccudukanus,
CTPOCHHUE U
HOMCHKJIATypa
OpPraHMYECKHUX BEIIECTB

Knaccupunuposars
OpraHn4€CKUC BCIICCTBA B
COOTBETCTBUHU C UX
CTPOCHHEM

1. 3ajaHus Ha cOCTaBJIEHUE
Ha3BaHUU OPraHUYECKUX
COECIMHEHUH 10 TPUBUAJILHON WIH
MEXKyHapOAHOU
CUCTEMAaTUYECKOM HOMEHKJIATypE.
2. 3ajaHus Ha COCTaBJICHUE
MOJIHBIX M COKPAILLEHHBIX
CTPYKTYPHBIX (hopMyI
OpPTraHUYECKUX BEIIECTB
OTJIEbHBIX KJIACCOB.

3. 3agauu Ha ompeeNeHne
npocreiieit hopmyIbl
OpraHUYECKON MOJIEKYJIbI, HCXOAS
U3 DJIEMEHTHOTO cocTana (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHUYeCcCKUX
COeIMHEHUN

YcraHaBauBaTh
3aBUCHUMOCTH (PU3HUKO-
XHUMHYECKHUX CBOMCTB
OpPTraHWYECKUX BEIIECTB OT
CTPOCHHUSI MOJIEKY T

1. 3amanus Ha cocTaBJICHUE
YPAaBHEHUN XUMUYECKUX pPEeaKIUN
C Y4aCTHEM OPraHUYECKUX
BEIIIECTB Ha OCHOBAaHUH HX
COCTaBa M CTPOCHHS.

2. 3agaHusg Ha COCTaBIICHUE
YpPaBHEHUH XUMHUYECKUX
peaKUnii, WILTFOCTPUPYIOLIUX
XUMHYECKHUE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS JAHHBIX
pEaKUnii U TeHETUYECKOU CBS3U
OPraHNYEeCKHUX BEIIECTB Pa3HBIX
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THunbl OLEeHOYHBIX

Ne OK Monayas/Paznen/Tema | Pe3yabrat o0yueHust .
MeponpusiTHH
KJIACCOB.
3. PacyerHble 3a1auu 110
YPaBHEHUSM PEAKIUI C y4acTUEM
OpPraHMYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBpallieHUs OPraHUYECKUX
BEILIECTB IIPX HarpeBaHuu"
43 | OK 01 Nnentudukanys Hccnenosath 1.ITpakTUKO-OpUEHTUPOBAHHbIC
OK 02 |opraHuyecKux BELIECTB, [KAUYECTBEHHbIC PEAKLUU  |3a/IaHUs [0 COCTABIICHUIO
OK 04 |ux 3HaueHHE U OPraHU4YEeCKHUX XUMHYECKUX PEAKIUU C ydacTUEM
IIPUMEHEHUE B OBITOBON |COCTUHEHHI OTAEIbHBIX |OPraHWYEeCKUX BEUIECTB, B T.4.
Y TIPOM3BOICTBEHHOMN KJIACCOB UCIIOJIB3YEMBIX JUISl UX
JESITEIbBHOCTH YEeJI0BEKa UICHTU(PHUKAIMA B OBITY
IPOMBIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“UnenTuduKanus opraHndecKux
COEIMHEHUH OTAENbHBIX KJIaCCOB”
5 Pasnean 5. XapakTepu3oBaTh
Kuneruueckue u BJMSIHUE PA3JIHYHBIX
TepMoanHaAMHyeckue |pakTopoB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peakuui
XHMHYECKHX peakuui
5 [ OKO01 CKopoCTh XMMHUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBaHHBIE
OK 02 |peakumii. XuMHUYECKOE |BIMSIHHE KOHLEHTPALUU |TEOPETUUYECKUE 3aJaHUsI Ha
paBHOBECHE pearvpyoIrx BeIecTB U |aHaIU3 GaKkTOpOB, BIUSIOIINX HA
TEMIEPaTypbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH
XMMHYECKHUX PEaKINH XuMuyeckom peakuuu. [Ipaktuxo-
XapakTepru3oBaTh OpPUEHTUPOBAHHBIE 3aJaHUS Ha
BIIMSTHUE U3MEHEHUS IpUMEHeHne npuHIuna Jle-
KOHLIEHTpauuu Bemiects, |lllaTenbe 11 HaXOXKAEHUS
peaxkuuu cpeasl u HaIlpaBJICHUS CMEIIEHUS
TEMIEpaTypbl HA paBHOBECHSI XUMUYECKON
CMeIlleHne XUMUYECKOT0 |peakliy U aHaiu3 (pakTopoB,
paBHOBECHS BIIUSIIOLIUX HA CMEIIEHUE
XMMHYECKOTO PABHOBECUS
6 HccnenoBaTh MCTHHHBIE
Pa3nes 6. PacTBopbl  |pacTBOPBI € 32IaHHBIMH
XapaKTepUCTUKAMM
6.1 | OK01 ITonsTue o pactBopax  |Pasnuuars HCTHHHBIE 1. 3amaun Ha MIPUTOTOBJIEHUE
OK 02 pacTBOpLI pacTBOpPOB.

2. [IpakTHKO-OpUEHTHPOBAHHbBIE
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THunbl OLEeHOYHBIX

Ne OK Monayas/Paznen/Tema | Pe3yabrat o0yueHust .
MeponpusiTuii

pacueTHbIe 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3YeMbIC B OBITOBOM U
MIPOU3BOJICTBEHHOM JESATEIHHOCTH
YeJloBeKa

6.2 | OKO01 |HMccnenoBanue cBoiictB |MccnenoBath Gu3HKO- JlaboparopHas pabota

OK 04 |pactBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
HCTUHHBIX PaCTBOPOB

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lepPKaHNe (COAepPKaAHNEe MPUKJIATHOT0 MOTYJIA)

7 Paznen 7. OueHuBaTth nocjaeAcTBHA |3amuTa Keiica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuiei npogeccuoHaJIbHOM
NMPON3BOACTBEHHOI NPOM3BOACTBEHHOM AesiTeJIbHOCTH)
AesITeJIbHOCTH HAesITeJIbHOCTH YeJI0BeKa
yeJ0BeKa (ORI (1%3701070%

IKOJIOTHYECKOI
0e30IacHOCTH

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY U
HPOU3BOACTBEHHON
JeATeIIbHOCTH YeI0BeKa

O11eHUBATH MTOCJICACTBHSA
OBITOBOM U
MPOU3BOACTBEHHOMN
JIESITEILHOCTH YCI0BEKA C
MO3UITAHN DKOJIOTHYECKOM
0e30macHOCTH

Keiic (c yuerom Oyaymieit
npohecCuoHaIbHOM
JESITEIBHOCTH )
Bo3MoxHbBIE TEMBI KEHCOB:
1. Ilorennenue kiuMara u
BBICBOOOKICHHE Ta30BbIX
THJIPATOB CO JIHA OKEaHa.
2. bynymue marepuansl s
aBua-, MalINHO- U
npuOOPOCTPOCHUS.

3. HoBble MaTepuasl 1is
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PacCTUTENBHBIX TPEnapaToB

3.1. UndopmannoHHoe obecrieueHne 00y4eHus

OCHOBHbBIE HCTOYHUKH

i mpenonasarenen
4. ®uzuka: yuebHoe mocobdue sl CpelHero mpodeccuoHaaIbHOro odpa3oBaHus / OTB.
pen. Amutpuesa B.®D. — M.: U3narensctBo FOpaiit, 2022.
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5. bnarun A.B. Actponomus: yuebHOoe mocodue / A.B. bnarun, O.B. KoroBa. — M.:
Nudpa-M, 2022.

6. I[TaBnoB C.B. Actponomusi: yueOHoe noco6ue / C.B. [1aBnoB. — M.: Uadpa-M, 2022.

7. Yapyrua B.M. Actporomus: yuedHoe nocodue st CI10 / B.M. Yapyrun. Capartos:
[Ipodobpazosanue, Ait [Iu Ap Menua, 2019.

JInst cTy1eHTOB

1. ®usuka: yuebHOE Mmocodue s cpeaHero nmpodecCuoHaTbHOr0 00pa3oBaHus / OTB.
pen. Imutpuesa B.®. — M.: U3natensctBo Opaiit, 2022.

2. Yapyrun B.M. Actporomus: yuedHoe nocobue st CI10 / B.M. Yapyrun. Capartos:
IIpodhob6pazoBanue, At [lu Ap Menua, 2019.

JIonoTHUTEIbHbIE€ HCTOYHUKH
Jnsa npenonaBarenei
1. T'ycetixanoB M.K. OcHoBbl acTtpoHomuu: yueOHoe mocobue mus CIIO / M.K.
['yceiixanoB. — 2-e u3z., crep. — CII0: Jlans, 2022.
2. SIzeB C.A. Actponomus. CojHeuHas cuctema: ydeOHOe mocoOue Il CPEIHEro
npodeccuonansHoro odpaszosanus / C.A. S3es; nox pen. B.I'. Cypauna. — 3-e usn.,
nepepab. u pom. — M.: U3natensctBo FOpaiit, 2022.

JIns CTyneHToB
1. T'ycetixanoB M.K. OcHoBbl acTtpoHomuu: yueOHoe mocobue mius CIIO / M.K.
['yceiixanoB. — 2-e u3., crep. — CII6: Jlans, 2022.
2. SIzeB C.A. Actponomus. CojlHeUHas cHCTeMa: y4eOHOE IocoOHWe IJis CPEeaHEro
npodeccuonansuoro odpaszoBanus / C.A. f3es; nox pen. B.I'. Cypauna. — 3-e usn.,
nepepab. u nom. — M.: UznatensctBo FOpaiit, 2022.

[Ipodeccronanbpabie 0a3bl TaHHBIX

pravo.gov.ru - OdunumanbHblii HHTEpHET-TIOPTal MPaBOBOW MH(OpMAITUU

www.edu.ru — ®eaepanbHbiii mopTai Poccuiickoe oOpa3zoBaHue
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4. KOHTpO.HL H OICHKA PE3yJabTaTOB 0CBOCHUA JHCIHUIIIMHBI

KoHTpo.b M 01leHKa PacKpBIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS U TPUOOPETECHHBIE
00y4aroIMMHUCs YMEHUs, HallpaBJieHHbIE HAa (OPMUPOBAHKE OOIINX U
npodeccruoHanbHbIX KoMIeTeHIHi. KoMneTeHIuu 10KHbI OBITh COOTHECEHBI C
IIPEIMETHBIMU pe3yJIbTaTaMHu.

Koa u HauMeHOBaHHe Pa3znen/Tema THN OLIeHOYHBIX
GopMupyeMbIX KOMIIETEHUM MeponpUsI THIA
OK 01. Beibupats criocoOsI Pasnen 1. Temsr 1.1.,1.2, 1.3
pemienus 3aaa4d npodeccuoHanbHoit | Paspen 2. Temsr 2.1., 2.2., 2.3.
JIEATEIIbHOCTH TPUMEHUTEITBHOK Pasnmen 3. Temsr 3.1., 3.2., 3.3., 3.4.,
Pa3IMYHBIM KOHTEKCTaM 3.5.
Paznen 4. Temnr 4.1., 4.2. . _
Pasznen 5. Temsr 5.1.,5.2., 5.3. T yerHRH OHpOUC,
Paznen 6. Temnr 6.1., 6.2. - (ponTanbHiiionpoc;
Paszmen 7. Temn1 7.1, 7.2 - OHCHKA KOHTPOIBHRIX
OK 02. Ucnons3oBatb Paznen 1. Tems: 1.1., 1.2, 1.3 pabor;
COBPEMEHHBIE CPEJICTBA MOMCKA, Pasnen 2. Temsr 2.1., 2.2, 2.3. - HAOJoNeHNE 32 XO1OM
aHaIM3a U MHTEPIPETALIH Pasnen 3. Temsr 3.1., 3.2., 3.3, BBITOJHEHHS J1a0OPATOPHBIX
uH(popMaluu U uHPopmarmonusie | 3.4., 3.5. pabor;
TEXHOJIOTHH IS BHIITOIHEHUS Paznen 4. Tems 4.1., 4.2. - OLCHKA BBIIIOIHCHUA
3a/1a4 mpoecCHOHATBHON Pasnen 5. Temsr 5.1.,5.2., 5.3. 71abOpaTOpHEIX paboT;
ACATEIbHOCTH Paznen 6. Tembr 6.1., 6.2. - OLCHKA HPAKTHICCKUX
Pasnen 7. Temst 7.1, 7.2 pabor (perenns
OK 03. ITnanupoBats u Pazgen 1. Temsr 1.1., 1.2, 1.3 Ka9CCTBCHHDIX, pACHCTHBIX
pean30BbIBaTh COOCTBEHHOE Pasnen 2. Temsr 2.1., 2.2, 2.3. sazad);
npodeccuoHanbHOe U Pasnen 3. Temsr 3.1., 3.2., 3.3,, ) ouelea TCCTOBBIX
JUYHOCTHOE Pa3BUTHE, 3.4, 3.5. 3a/laHnu,
TIpeIPUHUMATENLCKYIO Pasnen 7. Temsl 7.1, 7.2 - HabmosIeHue 3a X0J/IoM
JIEeATEIILHOCTh B BBIIIOJTHCHUA
npodeccHOHAIBHOI chepe, WHIMBUIYTBHBIX IPOCKTOB
HCIOJIL30BATh 3HAHHUS 110 H OIICHKA BBITIOJTHCHHBIX
(uHaHCOBO I'PaMOTHOCTH B IIPOCKTOB,
Pa3TUYHBIX KU3HEHHBIX - OII€HKA BBLIIOIHEHHUSA
CUTyanusx AOMaIlHUX
OK 04. DddexTuBHO Paszgen 1. Temsr 1.1., 1.2, 1.3 CaMOCTOSITENIbHBIXPAbOT;
B3aMMOJICHCTBOBATh U pabOTaThB Paznen 2. Tems1 2.1., 2.2., 2.3. - HaOII0JIeHNE M OIICHKA
KOJIUICKTHBE U KOMaH/Ie Paznen 3. Temnr 3.1, 3.2., 3.3,, peLIeHus Keic-3a/1a4;
3.4., 3.5. - HaOJIOZEHNE U OIlEHKA
Pasznen 4. Temnr 4.1., 4.2. JIEJIOBOM UTPBI;
Pazmen 5. Temsr 5.1.,5.2., 5.3. - JuddepenunpoBaHHbII
Pa3nen 6. Tems1 6.1., 6.2. 3a4er
Paznen 7. Temn1 7.1, 7.2
OK 05. Ocy1ecTBiATh yCTHYIO U Pazmen 1. Temsr 1.1., 1.2, 1.3
MMCbMEHHYI0 KOMMYHUKALIMIO Ha Paznen 2. Temur 2.1., 2.2., 2.3.
rOCYJJapCTBEHHOM SI3bIKE Paszgen 3. Temsr 3.1., 3.2., 3.3,
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Poccuiickoit denepaiuu ¢ yueTom 3.4., 3.5.

0COOEHHOCTEN COLIMAIILHOIO U Paznen 4. Tems1 4.1., 4.2.

KyJbTYPHOI'O KOHTEKCTa Paznen 5. Temsr 5.1.,5.2., 5.3.
Pasnen 6. Tems1 6.1., 6.2.
Pazgen 7. Temsr 7.1, 7.2

OK 07. ConericTBOBaThH Pasnen 1. Temsr 1.1.,1.2, 1.3

COXPaHEHUIO OKPYXarolen Pasznmen 2. Temsr 2.1.,2.2., 2.3.

CPEIIBbI, PECYPCOCOCPEIKCHHMIO, Paznen 3. Temnr 3.1., 3.2., 3.3,

IPUMEHSTh 3HaHUs 00 u3menenuu | 3.4., 3.5.

KJIMMaTa, IPUHIIUIIBI Pasnen 4. Tems1 4.1., 4.2.

OepexKIIMBOTO IIPOU3BOICTRA, Pasgen 6. Tems1 6.1., 6.2.

3¢ PeKTUBHO IEHCTBOBATH B Paznen 7. Temsr 7.1, 7.2

‘lpGSBH‘lﬁﬁHHX CUTyalusax
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JUCT UBSMEHEHUWH U JIONOJTHEHUM, BHECEHHBIX
B PABOYYIO ITPOT'PAMMY

Ne U3MCHCHUA, JaTa BHCCCHHUA U3MCHCHUA, Ne CTpaHUIbl C UBMCHCHHUCM;

BbILJIO CTAJIO

OcHoBaHue:

HOI[HI/ICB Jinia, YTBEpAUBUICTO USMCHCHU S
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