Kacnuiickuit ”HCTUTYT MOPCKOI'0 M PEYHOr'0 TPAHCIIOPTA UMEHH IeHepaJI-
agmupana ®.M.Anpakcuna -
¢puianan PeaepajbHOro rocy1apCTBEHHOr0 010KETHOr0 00pa30BaTeJIbHOI0
YUpe:KIAeHHs BbICIIECT0 00pa30BaHus
«BOJIKCKHH IOCYyJapCTBEHHBIN YHUBEPCUTET BOAHOI'0 TPAHCIIOPTA)

PABOYASA ITPOTPAMMA OEIHEOEPA3OBATEJII>HOﬁ YUYEBHOM
JUCIHUITJINHBbI
«XUMHUA»

JJIAA CIIEHUAJIBHOCTHU CPEJHEI'O ITIPO®ECCHUOHAJIBHOT'O
OBPA30OBAHMUA:

26.02.03 «CYAOBOXKJIEHUE)

2023 r.



Pabouas nporpamma obmeoGpazosatensHoil y4eGHOH AHCUMIUIHHBL «XUMHA»
paspabotana B cooteTcTBHH ¢ Tpedosanusamu ®I'OC CI1IO, ®IOC COO (Ipuxas
MunucTepcTBa 00pasoBaHns U Hayku Poccuiickoit ®eaepauun ot 17.05.2012 Ne 413 (¢
usmeHenuamMu Ha 12.08.2022, npukaz Ne 732), nmonoxennit ®OOIT COO (ITpuxas
Munnpocsemenus Poccun or 23.11.2022 Ne 1014) ¥ Ha OCHOBaHHHM TMPHUMEPHOMN
nporpammsl obmmeobpasoBatenbHON yuebHOM aucunnannbl « XHMHS», pa3paboTanHOM
MuctutyToM passutus npodeccuonansHoro obpazosanus (PIBOY IO «MUPIIO»),
[Tporokon Ne 14 ot 30 HosGpst 2022 .

Opranusauus-paspaborunk: Kacnuiickuii HMHCTHTYT MOPCKOrO M PEHHOrO
TpaHcnopra uM. res.-aaM. ®.M. Anpakcuna — puanan ®I'BOY BO «BI'VBT»

Paspaborumk:

npenpagsaTens
ég H.B. Bunorpaznosa

OJIOBPEHA wa 3acemaHuMM  LMKIOBOI
METOAMYECKOH KOMHCCHH MAaTeMAaTH4eCKOro M
o611ero ecTeCTBEHHOHAYYHOTO MK

[Tporokon Ne i
oT«J30»  af Z;/mq, 2023 r.

INpeacenarens LIMK
Zru; ~ __ H.C. CypuHosa
COI'JIACOBAHO:

3aMm. 1ekana no ¢dakynsrera CI10
7 O.H. Bepbuuxas

«YTBEpKAAION

Hupexrop Kacnuiickoro HHCTHTYTa
MOPCKOrO M PEYHOI0 TPAHCMOpTa HM.
red.-aam. ©.M. aKCHHa - QpuIHana
®I'eOY BO BT»

O.H. Kaprauwosa




COJIEP)KAHUE

. OO6mas xapakTepucTtuka paboueili mnporpamMmbl 001Ie00pazoBaTebHON 4

y4eOHOU TUCIUIUIMHBI « X UMUSI»

2. CtpykTypa u coziepxanue 001ieo0pa3oBaTeIbHON JUCIIUTIIAHEI.

3. YcioBust peauzaiyy NporpaMmbl 00111e00pa3oBaTeIbHON JUCITUTIIIUHEI.

4. KoHTpoilb U OILIECHKa pe3yJbTaTOB OCBOEHHUSA 00111€00pa3oBaTeIbHON
JTVCTIMTLITUHBIL.

5. U3menenus u gononHeHus K paboyeil nporpaMMe yueOHOM TUCIUILTUHBI.

14
20

23



OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU AUCIUIIJIMHBI « XUMMUA»

1.1. MECTO JUCHUIIJIAHBI B CTPYKTYPE OCHOBHON

MPO®ECCUOHAJIBHOMW OBPA3OBATEJIBHON NPOTPAMMBI

OO6meoOpa3oBaTenbHas IUCHUIUIMHA «XHUMUS» H3ydaeTcss Ha 0a30BOM
ypoBHE B  00meoOpa3oBaTeIbHOM IIMKJIE y4eOHOro IIJaHa  OCHOBHOM
npodeccCUOHabHOM 00pa30BaTeNIbHOM MporpaMMbl — crieruaibHoCTH  26.02.03
«CynOBOXKICHHUE.

I[Ipu  peanmuzamuu  coaepkaHus  00IIeoOpa3zoBaTeIbHOW  y4eOHOM
aucuIuInHbl «XuMus» B npenenax ocBoeHus IIIICC3 CIIO na 6a3e 0OCHOBHOIO
obmero o00pa3oBaHUSA C TMOJYyYEeHHEM CpeaHero oOlmero oO0pa3oBaHHS IO
crienuaiabHOCcTH 26.02.03 «CymoBoxkaecHHE» MaKCHMajdbHas ydeOHas Harpyska
0o0y4Jaromuxcs COCTaBisieT: — 78 4yacoB, U3 HUX ayaAuTOpHasi (00sA3aTeIbLHAsN)
yuyeOHasi Harpy3ka oOy4Yaroliuxcsi, BKJHYas MNPAaKTHKO-OPHEHTHPOBAHHOE
cojaep:xkaHue (BKJIW0Yas NMPUKJIATHONH MOAYJb), MPAKTHYECKHE 3aHATUA, — /8
4acos.

1.2. IIEJIA U TNIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA
TV CHOUTIIAHBI

1.2.1. IEJIb OBIIEOBPA3OBATEJIbHOM JUCIUIIJIAHBI

@OopMHUPOBAHUE Y CTYACHTOB MPEIACTABICHHS O XUMUYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KApTUHBI MHpa KAK OCHOBBI MPUHATHS PpEIICHUN B
AKU3HEHHBIX W TIPOU3BOJCTBEHHBIX CHUTYyalUsAX, OTBETCTBEHHOI'O IIOBEICHUS B
IIPUPOTHOU CpeTIe.

3amauu TUCHUILINHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXAIOIIEH cpelie, HEeIOCTHOW HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (POPMYIJIBI HEOPTAHUYECKUX M OPTaHUYECKUX
BEIIECTB, YPAaBHEHUS  XUMUYECKUX  pEAKIHi, OOBSCHATb WX  CMBICIH,
MHTEPIPETUPOBATH PE3YIbTATHl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TMPOBEACHHUS MPOCTEHIINX  XUMHUYECKUX
OKCIIEPUMEHTATBHBIX HCCIEOBAaHUN C COONIOJCHHEM TIpaBWiI 0e30macHOro
oOparieHus ¢ BEIIeCTBAMH U JIa0OpaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHUS HCIIOIBH30BATh WH(HOOPMAITUIO XUMHUYIECKOTO XapaKTepa U3
Pa3IUYHBIX HICTOUYHUKOB;

5) cdopMupoBaTh yMEHHS ~ MPOTHO3MPOBATH  TOCIEACTBHS  CBOEH
NEATeNIbHOCTA U XUMHYECKUX TMPUPOAHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX
MIPOLECCOB,;



6) copMupoBaTh MOHMMAHUE 3HAYMMOCTHU JOCTHXKCHUN XUMUYECKOW HayKu
Y TEXHOJIOTUH JJIsl pa3BUTHS COIMATILHON U MIPOU3BOJCTBEHHOM cdep.

1.2.2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA
OBIIEOBPA3OBATEJIBHOU JUCIUIIJIMHBI B COOTBETCTBHUHA C
®I'OC CIIO HA OCHOBE ®I'0OC COO.

Oco0oe 3HaueHHe JUCHUIUIMHA uMeeT npu popmupoBanuu u pa3sutuu OK u I1K.



Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeHIH i

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

JucuMiinHapHble (MpeaMeTHbIe)™

OK 01. Beibupatb
CHOCOOBI peLIeHUs
3aj1a4
npodeccuoHalIbHO
u OesITeIbHOCTH
MPUMEHUTEIFHO K
pa3IMYHbIM
KOHTEKCTaM

B vactu Tpy10BOTO BOCIIUTAHUSA:

- TOTOBHOCTh K TpYyIdy, OCO3HaHUE IIEHHOCTH MAacTEepCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTUBHOM JEATEIIBHOCTH TEXHOJIOTHYCCKOW H
COIMAIIPHOM HAIPaBJIEHHOCTH, CIIOCOOHOCTh HHHUIIMUPOBATD,

IJIaHUPOBATh n CaMOCTOSATECIIBHO BBITIOJITHATH TaKyIo
NEeSITeTbHOCTB;
- MIHTEpeC K  pasnmuuHbiM  chepaM  mpodecCHOHATBHOM
NEeSTETHHOCTH

OBJ'Ia)IeHI/Ie YHI/IBepCHJ'II)HI)IMI/I y'-Ie6HBIMI/I IIO3HABATCIbHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:

- CAaMOCTOSITENILHO  (OPMYJIMPOBATH U
po0IeMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK MU OCHOBAHUS JJIS
CpaBHEHUS, Ki1accuukanuu u 0000IICHUS;

- ONIPENENIATh IEeJU JCSITeILHOCTH, 3aJaBaTh IIapaMeTpbl W
KPUTEPHUHU UX TOCTHKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHUTh  KOPPEKTHBBI B
COOTBETCTBUE  PE3yJIbTATOB
[MOCJIEICTBUI JEATEIBHOCTH,

- pa3BUBATh KPEAaTHBHOE MBIILICHUE TIPU PEIICHUN KU3HEHHBIX
npobiaem

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:

- BJIaJIETh HaBBIKAMH Y4eOHO-HCCIEA0BATEIbCKON U MPOSKTHOU
JeSITeNIbHOCTH, HaBbIKaMU pa3pelieHus! MpooieM;

- BBISBIATH MPUYHHHO-CJICICTBCHHBIC CBSI3U u
aKTyaJIM3UpOBaTh 3ajlayy, BBIJABHTaTh THIIOTE3Y €€ PEIICHUS,
HaXOIUTh apryMEHThl  JUId  JIOKa3aTelbCTBA  CBOUX

aKTyaJIu3UpOBAaTh

JACATCIIBHOCTD, OLOCHHUBATh
OeIAM, OLOCHUBATh PUCKH

- BIAJAETh CHCTEMON XMMMUYECKHUX 3HAHHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIIME  MOHATHS  (XMMHUYECKMM  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aroMa, S-, p-, J-3JeKTpOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJla, BaJEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD,
CTENeHb OKHCJIEHMs, XMMHMUYECKas CBs3b, MOJIb, MOJIIpHas Macca,
MOJISIpHBIA 00BEM, YIIepOAHBINM CKeleT, (DyHKIHMOHAbHAs Tpymia,
paaukal, HW30Mepus, H30MEpbl, T'OMOJIOTUYECKUIH psJ, TOMOJIOTH,
YII€BOAOPOIbl,  KHUCIOPOA- W  a30TcoAepKalllhue  COETUHEHMS,
OMOJIOTUYECKH AaKTHBHBIE BelIecTBa (YIJEBOMABI, >KUPBI, OEIKH),
MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHbBIE
COEIMHEHUS, KPUCTAJUINYECKasi pelIeTka, THUIbl XUMUYECKUX peaKuil
(OKHMCIUTEIBHO-BOCCTAHOBUTENbHBIE,  3K30-MU  DHJIOTEPMHUYECKHE,
peakiuy MOHHOro OOMEHa), pacTBOP, 3JIEKTPOJIUTHI, HEAIEKTPOJIUTHI,
WIEKTPOJIUTUYECKAs JAUCCOLUAIMS, OKHUCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTb XMMUYECKON peaklud, XMMUYECKOE PAaBHOBECHE), TEOPHH U
3aKOHBI (TEOPUsI XMMUYECKOTO CTPOECHUS OpraHNYecKuX Beuiects A.M.
Bbyrneposa, TEOpHsI NIEKTPOIUTUYECKON JMCCOLMALIUHY,
nepuoanueckuii 3akoH .M. MeHeneeBa, 3aKOH COXpaHEHUsI MacChl),
3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMHUHM, (DaKTOJIOTHYECKUE
CBEJIEHUS O CBOICTBaX, COCTaBe, MOJy4eHUHM U 0e30MacHOM
UCMOJIb30BAHUM BAKHEHIIMX HEOPraHMYECKMX U OPraHUYeCKUX
BEIIECTB B ObITY U IPAKTUYECKOH JIEATEILHOCTH YEJIOBEKa,

- YMETb BBISBIIATH XapaKTepHble MPU3HAKU U B3aUMOCBS3b U3YyYEHHBIX
HOHATUH, NPUMEHATh COOTBETCTBYIOIIME IOHATHS NpPU ONUCAHUU
CTPOEHUS U CBOMCTB HEOPTaHMYECKMX M OPTaHUYECKUX BELIECTB U UX
NPEBpPALICHUI; BBIABIATH B3aUMOCBS3b XMMHUYECKUX 3HAHUH C
HNOHATHSIMM W NIPEJICTaBICHUAMM JPYTHX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETb HCIIOJIb30BaTh HAWMEHOBAHUS XUMHUYECKUX COEIUHEHUIN
MEXIYHAPOJHOIO COK3a TEOPETUYECKOM M MPUKIATHOM XUMHUU U
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YTBEPKJCHHUM, 33/1aBaTh [TApAMETPbl U KPUTEPUU PELLICHUS;

- aHaJ]I/ISI/IpOBaTb HOJIy‘ICHHBIG B XoIe€ peH_IeHI/ISI 3a1a4u
pe?.y.IH)TaTI)I, KpI/ITI/I‘-ICCKI/I OLICHUBATh WUX I[OCTOBepHOCTB,
HpOFHO3I/IpOBaTI) N3MCHCHHC B HOBBIX yCJIOBI/IﬂX;

- YMGTI) HepeHOCI/ITI) 3HAHU B HOSH&B&TGHBHYIO nu
HpaKTI/I‘-IeCKYIO O6JIaCTI/I KHU3HCACATCIBbHOCTH,

- YMGTB I/IHTCFpI/IpOBaTI: 3HAHUSI U3 paSHI)IX Hpe)IMeTHBIX
oOJacrei;

- BBIIBUT'aTh HOBBLIC UJICHU, npe):[naran, OpI/IFI/IHaJ'II)HI)Ie 10 IXO bl
U PELICHUS,

- CHOCOOHOCTH HMX HCIOJb30BaHHS B IIO3HABATEILHOH U
COIMAJIBHOM MPAKTUKE

TPUBHUAJIBHBIC HA3BAHHWA BaXXKHEUIINX BCIICCTB (BTI/IJIGH, allCTUJICH,
rmnepud, QeHon, Qopmanbaerua, YKCyCHas KHUCIIOTA, TIHIHH,
YTapHBIN ra3, yrIeKUCIbli ra3, aMMHUaK, ralleHas U3BeCTh, HerauleHas
U3BECTh, NHUTHEBAas COJa W JPYTUX), COCTaBIATH  (HOPMYIBI
HCOPraHN4YCCKUX W OPraHrMYCCKUX BCHICCTB, YPABHCHUA XUMHUUCCKHUX
peakuui, OOBSICHATH WX CMBICHI; MOJATBEP)KIATh XapaKTEepHbIE
XUMHNYECKHUEC CBOIiCTBa BCIICCTB COOTBCTCTBYIOIINMHA
OKCIICPUMCHTAMH U 3allUCAMU ypaBHeHI/Iﬁ XUMHUYECCKUX peaKuMﬁ;

- YMETH YCTaHaBJIMBATb MPUHATJICKHOCTD HN3YYCHHBIX
HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB K OIMpPEIEICHHBIM Kilaccam
W IpynnaM COEIUHEHUH, XapaKTepU30BaTh UX COCTAB M Ba)KHEHIINE
CBOﬁCTBa; ONpeaciiTb BHUABI XHMHYCCKHUX CBsI3el (KOBaHeHTHaSI,
HOHHas, MCTaJJIMYCCKasd, BO)IOpO)IHaSI), TUIIBI KPUCTATNIMYCCKUX
peIIeTOK BEIIeCTB; KIACCU(PUITUPOBATH XUMUUECKHUE PEAKIIIH;

- copMUpOBaTH TPEACTABICHUS: O XUMHUYECKOW COCTABIISIONIEH
€CTEeCTBEHHOHAyYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
ABIICHUN TNPUPOJbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIHMOHAIbHOW TPaAaMOTHOCTH, HEOOXOIUMOW s
pelleHusT MPAaKTUYECKUX 3a7ad U SKOJOTHMYECKH OO0OCHOBAHHOIO
OTHOIICHUSI K CBOEMY 3/I0POBbIO U MPUPOJIHOM CpEIE;

- yMeTb TMPOBOJUTH pacyeTbl IO XUMHUYECKHUM ¢opMmylIaM H
YpaBHEHUSM XMMHUYECKHUX PEaKUUi C HCIOJIb30BaHHEM (PU3UUECKHUX
BEJIMYMH, XapaKTePU3YIOIINX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, 00bemMa (HOpMallbHbIE YCIOBUS) ra30B, KOJTUYECTBA BEILECTBA;
UCIOJIb30BAaTh CUCTEMHbIE XHMHYECKUE 3HAHUS JUIA TMPUHATHS
pelieHnid B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C
BEIECTBAMU U UX PUMEHEHHEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHaIM3a u
WHTEPIPETAINH
uHbOpMaINH, U

B o6nacTy 1IeHHOCTH HAYYHOT'O MO3HAHUSL:

- ¢(OpPMHPOBAHHOCTH MUPOBO33PEHH,

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS HAYKH U
0O0I11eCTBEHHOH MPaKTHKH,

OCHOBAaHHOTO Ha JHAJOTe KYIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTa B TIOJIMKYJIBTYPHOM MHUDE;

- COBEPILEHCTBOBAHUE SI3BIKOBOM M YHTATEIbCKOH KYIBTYpHI

- yMeThb IUIAHUPOBATh U BBIIOJHATh XUMHUYECKUH SKCIEPUMEHT
(mpeBpallleHns] OPraHMYeCKUX BEIIEeCTB MPU HArpeBaHUU, MOJTydYEHUE
STWJIEHA W W3YYEHUE €ro CBOMCTB, KadeCTBEHHBIE pEaKIHM Ha
JIBJIETUBI, KpaxMaJl, YKCYCHYIO KUCIIOTY; J€HaTypauusi OeJKOB Ipu
HarpeBaHUH, LBETHbIE PEAKLUU OCJIKOB; MPOBOAUThH PEAKIIMM MOHHOTO
oOMeHa, ompenensTh Cpeay BOJHBIX pPACTBOPOB, KaueCTBEHHBIE
peakuud Ha cynabdar-, KapOOHAT- M XJIOPHUI-aHUOHBI, Ha KAaTHOH
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nH(pOpPMAIMOHHbIE
TEXHOJIOTUH JUIS
BBITIOJTHEHUS 32,144
npoheccCHOHaTBHO
U IeITeNbHOCTHU

Kak CpcacTBa B33,PIMOI[€I>1CTBPI$I MCXKAY JIOJAbMHU U TIO3HAHUA

MUpA;
- OCO3HAHUE IICHHOCTH HAy4YHOH MAEATCIHHOCTH, TOTOBHOCTB
OCYIIECTBIISATH HPOEKTHYIO u HCCIIEI0BATEIIBCKYIO

JEATeIbHOCTh WHAMBHIyAIbHO U B TPYIIIIE.
OBnajeHne yHHBEpPCAIBHBIMUA YYEOHBIMH TIO3HABATEIbHBIMHU
JIEACTBUSMU:

B) paboTa ¢ uHpopManuei:

- BJIQ/IETh HABBIKAMH IOJIyYeHHUS WH(OPMAIMK U3 HCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATH MOUCK, aHAJIN3,
CHCTEMATH3aIMI0 U MHTEPIIPETANI0 HHPOPMALIUN PA3ITUIHBIX
BHJIOB U ()OPM TIPECTABIICHHUS;

- co3laBaTh TEKCTHl B pa3IMUHBIX (opmaTax € Yy4eToM
Ha3zHavYeHUs WH(pOpPMAIMM W TENEBOW ayJUTOPHH, BHIOMpas
ONTUMAJIbHYIO (DOPMY IIPECTABICHUS U BU3YyalIU3alllH;

- OLIEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTb HH(POPMALUH, €€
COOTBETCTBHUE MPABOBBIM U MOPAJIBHO-ITUYECKUM HOpMaM;

- HCIOJIb30BaTh CPEACTBA HMHPOPMALMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH B PEIIEHUH KOTHUTUBHBIX,
KOMMYHUKaTHUBHBIX M OpPraHU3alMOHHBIX  337a4 ¢
coOJIt0IeHHEM TpeGoBaHuit SPrOHOMHUKH, TEXHUKHU
0€3011aCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS, IPABOBBIX U
TUYECKHX HOPM, HOPM UH(OPMAIIMOHHOHN 0€30aCHOCTH;

- BJIAZICTh HABBIKAMU PACIIO3HABaHUS W 3alMThl HH(OPMALUH,
MH(pOpMaMOHHOM 0€301aCHOCTH JIMYHOCTH

aMMOHMSI; pellaTh IKCIEPUMEHTAIbHbIE 33/1a4M 110 TeMaM "Meraibl"
u "Hemertannsl") B COOTBETCTBUU C MTPABHJIAMH TEXHUKH 0€30TIaCHOCTH
npu oOpalieHuu C BEHIECTBAMHU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM;
NPEICTaBIATh PE3yAbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opme
3allMCH YpaBHEHHWH COOTBETCTBYIOIIMX peaknmuid M (HopMyIHpoBaThb
BBIBO/IbI HA OCHOBE 3THX PE3Y/IbTATOB;

- YMETh aHAIU3UPOBATh XUMHUUYECKYI0 MH(POPMALIUIO, MOIy4aeMyI0 U3
Pa3HbIX UCTOYHUKOB (CPEICTB MaccoBOM MHpopMaluu, cetb HTepHer
" Jpyrue);

- BJIQJCThb OCHOBHBIMM METOJIaMU HAy4YHOI'O MO3HAHUS BELIECTB U
XMUMHYECKUX SBJICHUM (HaOmioJeHHe, HW3MepeHHe, SKCIEPUMEHT,
MOJICTMPOBAHNE);

- yMEeThb TPOBOJWTH pacueThl 10 XUMHUYECKHM (opMyraMm U
YpaBHEHUSM XMMHUYECKHUX PEaKUUd C HCIOJIb30BaHHEM (PU3UUECKHX
BEJIMYMH, XapaKTepU3YIOIINX BEIIeCTBa C KOJMYECTBEHHOUW CTOPOHBI:
Macchl, 00bemMa (HOpMaIbHBIE YCIIOBUS) Ta30B, KOJIMUECTBA BEIICCTBA;
UCNOJb30BATh CHCTEMHBIE XUMHUYECKHE 3HAHUS s [PUHATHA
pelIeHNl B KOHKPETHBIX >KM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM

OK 04.
DddexTuBHO
B3aUMOJICHCTBOBAT
b ¥ paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTh K CAaMOPA3BUTHIO, CaAMOCTOSITEIbHOCTH U
CaMOOIIPEICTICHHUIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-UCCIIeIOBATENBCKOM,
MPOEKTHOM U COLMAJILHOM JIEATEIIbHOCTH;

OsBnagenne YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JIEUCTBUSIMHU:

0) coBMeCTHas ACSATEIBHOCTD:
- TIOHMMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W
WHIVBUIYIBHON pabOTHI;

- yMeThb IUIAHUPOBATh U BBIIOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpalleHns OPraHMYECKUX BEIECTB MPU HAarpeBaHHUM, NOJIyueHHE
9TUJICHAa U U3y4YEHHE €ro CBOMCTB, KAayeCTBEHHbIE pEaKLUUU Ha
JIBJIETUABI, KpaxXMaJl, YKCYCHYIO KHUCJIOTY; JA€HaTypauus OeNKOB Hpu
HarpeBaHUH, LBETHbIE PEAKLUU OCJIKOB; MPOBOAUThH PEAKIIMM MOHHOTO
oOMeHa, KayeCTBEHHbIE
peakuuu Ha cyabdar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha KaTHOH
aMMOHHUS; peliaTh SKCIepUMEHTAJIbHbIE 3a/1auu o TeMaM "Metais"

ONPENENATh CpeAy BOAHBIX PacTBOPOB,
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- IHPpUHUMATH LHEJIN COBMECTHOH JACATCIIbHOCTH,

B) OpPraHU30BbIBaTb M KOOPAMHUPOBATH [JEHCTBUS IO €€
JOCTHKECHHUIO:

- COCTaBJIATH IUIAH JEHCTBHM, PACIPENEIATh POJIM C Yy4ETOM

MHEHUN YYaCTHUKOB OOCYXJaTh pe3yibTaTbl COBMECTHOM
paboThl;

- KOOpPAMHHUPOBAaTb M BBINOJHATH pPadOTy B  YCIOBHSX
peasibHOTO, BUPTYaJIbHOTO u KOMOMHHUPOBaHHOTO
B3aUMO/JICHCTBHS,

- OCYIIECTBJISITh TMO3UTHBHOE CTPATETMUYECKOE IOBEICHUE B
Pa3IUYHBIX CUTYaIUsX, MIPOSIBIISITH TBOPYECTBO u
BOOOpakeHUE, OBITh HHUITMATHBHBIM.

OBnaneHne yHUBEPCATbHBIMH PETYISITABHBIMU JCHCTBUSIMHU:

T') MPUHSTHE ce0s U IPYTHUX JTIOJICH:

- IPUHUMATh MOTHUBBI M AapPTyMEHTHl JPYruX JIIOJCH TpH
aHaAJIM3€ PE3YJIbTATOB JICATEIbHOCTH;

- MPU3HABATh CBOE MIPABO M MPABO JAPYTUX JIOACH Ha OMIMOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MHUP C

TIO3HIINH JIPYrOoTO YeJIOBEKa.

u "Hemertannsl") B COOTBETCTBUU C MTPaBHJIAMH TEXHUKH 0€30TIaCHOCTH
npu OOpalieHUH ¢ BEHIECTBAMH M JITAOOpPaTOpPHBIM 000pyIOBaHUEM;
NPEICTaBIATh PE3YIbTaThl XHUMHUYECKOTO SKCIEpUMEHTa B (Qopme
3alMCH YpaBHEHHWH COOTBETCTBYIOIIMX pEAKIUHA H (HOPMYIHPOBATH
BBIBOJIbl HA OCHOBE 3THX PE3YJbTaTOB

OK 07.
ConelicTBOBaTHL
COXpaHEHUIO
OKpYyKaroleu
Cpenpl,
pecypcocOepexeH
U0, IPUMECHSITh
3HaHuA 00
W3MEHEHUU
KJIMMara,
110)20500020003)§
OepeKIMBOTO
MIPOU3BO/ICTBA,
> PEeKTUBHO

B o6nact 3K0JI0rn4ecKoro BOCIUTAHHUS:

- c¢(hOopMHPOBAaHHOCTH SKOJOTHYECKON KYJIbTYphI, TOHUMaHUE
BIIUSIHUS COLUAIBHO-?KOHOMUYECKHX MPOILIECCOB HAa COCTOSIHUE
MPUPOJHON M COLMATBHON Cpelbl, OCO3HAHHE TJ00aIbHOTO
XapakTepa 9KOJOTHYECKHX IpodieM;

- IUIAaHUPOBAHHUE U OCYIIECTBIIEHUE NICHCTBUI B OKpYyKarolen
cpele Ha OCHOBE 3HAHUS LeJel YCTOMYMBOTO pPa3BUTHUS
YelI0BEYECTBA;

- aKTUBHOE HEMpUATHE
OKpYyKarollen cpene;

- yMEHHE MPOTHO3UPOBATH HEOIArONPHUATHBIC SKOJIOTHUECKUE
MOCJEACTBUSL NPEANPUHUMAEMBIX JCUCTBUHN, MpelOoTBpaniaTh
UX;

- pacuiupeHue

JIEUCTBUN, MNPHUHOCIIIUX Bpel

OIIbITa ACATCIBHOCTHU 3KOJIOTHYECKOM

- chopMupoBaTh MpPEICTaBICHUS: O XUMHUYECKOW COCTaBISIOLICH
€CTEeCTBEHHOHAyYHOW KapTUHBI MHpPA, POJIM XUMHUU B IO3HAHUU
SBIIGHUN TNPUPOIbl, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIHOHAIBHOW TPaAaMOTHOCTH, HEOOXOIUMOW MAJist
pellleHrs TMPaKTUYECKHX 3a/7ad U HKOJOTUYECKH OOOCHOBAHHOTO
OTHOIICHMSI K CBOEMY 3/I0POBbIO U NMPUPOIHON Cpere;

- yMeThb
MOBE/IeHUs B OBITY M TPYAOBOW AESITENBHOCTU B LIETSX COXpPaHEHHS

CO6J'IIO)IaTL IIpaBujia SKOJOI'MYCCKHU uenecoo6pa3Horo

CBOET0 3/I0POBbS M OKDPYKAIOILIEH MNPUPOJHON CpeAbl; YUUTHIBAThH
OTNAaCHOCTb BO3JCHCTBUS Ha JKMBBIE OPraHU3MBbl OIPEAEICHHBIX
BEUIECTB, IOHMMAsl CMBICH IIOKa3aTeis IpEeAeIbHOW JOIMyCTUMOMN

KOHICHTpaluuu




JIeliCTBOBATH B HANpPaBJIECHHOCTH;

YpE3BBIYANHBIX - OBJIaJICHUE HaBBIKAMH yueOHO-UCCIIeI0BATENbCKOM,

CHUTYaIUAX MPOEKTHOM U COIMAJIbHOM JIEATEIIbHOCTH

IIK 2.7 MeranpeameTHbIe pE3yNbTaTHI OCBOCHMUSI ocHoBHOM | [IpeameTHBIE peE3ylnbTaThl OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM
Opranu3oBbIBaTh | 00pa30BaTEILHOM MPOTPAMMEI JIOJDKHBI OTPAXKaTh: MIPOTPAMMBI JAOJIKHBI OTPAXKATh:

o0ecIeynBaTh . . .
NeiicTBHA OanaI[eHHe YHUBEPCAIbHBIMH Y4E€OHBIMU TI03HABATEIBHBIMU | - C(bopMHpOBaHHOCTI: MPEJACTABICHUI: 0 XMMUYECKON COCTABIIAIOLIEH
10 TIHHEHHEIX JIEHCTBUSIMU: €CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJU XUMHH B TO3HAHUHU
UIICHOB SKHIIAKA a) 6a30BBIC JIOTUUECKHE ICUCTBUS: SBJICHUN TpUpPOAbl, B (OPMHUPOBAHUM MBIIUICHUS € KYJIbTYphI
CY/IHA TI0 - CaMOCTOSITENIbHO  (POPMYIUPOBaTH M  aAKTyaJM3UPOBATH | IUYHOCTH, €€ (YHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOAMMOM ISt
NPeIyIpEsK IEHHIO npooJieMy, pacCMaTpuBaTh €€ BCuGCTOPOHHG; peLIeHUS TPAKTUYECKHUX 3a7a4 1 3Konomqec§n 000CHOBAaHHOTO

- - YCTaHaBJIMBAaTh CYNIECTBEHHBIA MPU3HAK WM OCHOBAHMS ISl | OTHOIICHUS K CBOEMY 3JI0POBBIO M IPUPOIHON CPELIE;
npesoTBpamiernio | CPABIETH, naccHuicauii u 0600weHHs; - BJIQJICHUE CHUCTEMOM XUMHYECKHMX 3HAHUH, KOTOpas BKJIOYAECT:
3arpA3HeHHs - ONpEeNEeNsATh UENU MACSITEIbHOCTH, 3aJaBaTh MapaMeTpbl U S ’ :

BOJIHOM CpeJibl

KPUTEPHUH WX JTOCTHKEHUS;
- BBIIBIIATH  3aKOHOMEPHOCTH W  INPOTUBOPEYUS B
paccMaTpuBaeMbIX  SIBJICHUSX; BHOCHTH KOPPEKTHBBI B
JCSITEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YJLTATOB IIEJISAM,
OIICHUBATh PUCKH TIOCJICICTBUN ACITCILHOCTH;

- pa3BUBATh KPEATHBHOE MBIIICHUE TP PEIICHUN KU3HEHHBIX
npooseM;

0) 0a30BbBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIILHOMY
IMOMCKY METOJIOB PEUICHHS MPAKTUYCCKUX 3a7a4, IPUMECHECHHUIO
Pa3IUYHBIX METOJIOB TIO3HAHMS,

- (dbopMUpOBaHHE HAYyYHOTO TUIA MBIIUICHUS, BIIaJCHUE
HAyYHOH TEPMHUHOJOTHEW, KIIOYEBBIMH  IOHITUSAMU U
METOIAMHU;

-OCYILECTBIIATH IeJIEHATPAaBIEHHBIN MMOUCK MEPEHOCa CPEJICTB U
Croco00B JeHCTBHS B MPOPECCUOHANBHYIO Cpey

B) paboTa ¢ uHpOpMaLuei:

- BIIaJIeTh HaBBIKAMH IMOJyuY€HHUs WH(OPMAIMK U3 UCTOUYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIHFHO OCYIIECTBISAThH MOUCK, aHAIIU3,
CUCTeMAaTH3AIMI0 U WHTEPNpeTanio WHHOPMAIIUU Pa3IMIHBIX

OCHOBOITOJIATaOIIHE (XMMHYECKHIT ~ DJIEMEHT,  aToM,
9JIEKTpOHHAs 000J0YKa aroma, S-, P-, O-3JIEKTPOHHBIC OPOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJE€HTHOCTb, OJJIEKTPOOTPUILIATEIHHOCTD,
CTENEHb OKHCIICHUS, XMMHUYECKas CBs3b, MOJb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, YIJIEPOJHBIN CKeNeT, (yHKIMOHAJIbHAs TpyIa,
paavkan, W30MepHsi, H30MEpPbI, TOMOJIOTHYECKHI psJ, TOMOJIOTH,
YIJIEBOJOPOJIbI,  KHCJIOPOJA- M a30TCOJEpIKallhe  COCAMHEHUS,
OMOJIOTHYECKH aKTUBHBIC BelecTBa (yrJeBOIBI, KHUPBI, OCIKH),
MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHbIC
COCIMHEHMS, KPUCTAJUNIMYECKAs PEIIETKA, TUIIbl XUMUYECKUX PEaKLHil
(OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIC, 3K30- W  SHIOTEPMHUYECKHE,
peakiu¥ MOHHOTO OOMEHA), PacTBOP, DJICKTPOJIMTHI, HEAICKTPOIUTHI,
JJICKTPOJIUTUYECKAS JIUCCOIMAlU, OKHCIUTENb, BOCCTAHOBUTED,
CKOPOCTh XUMHYECKOW PEAKIMH, XUMHUYECKOEC PaBHOBECHE), TCOPHUH U
3aKOHBI (TEOPHSI XUMUYECKOTO CTPOCHHUSI OpraHNYeCKUX BemecTs A.M.
byrneposa, TEOpHs ANEKTPOJUTUYECKON JIMCCOIINAIUH,
nepuoanueckuii 3akoH JI.M. MenneneeBa, 3aKOH COXpaHEHUS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3BIK XUMUH, (AKTOJIOTUYECKUE
CBEJICHMsI O CBOWMCTBax, COCTaBe, TONYy4eHHHM U OE30MacHOM
WCIOJb30BAHUMA BAXKHEWUIIUX HEOPraHUYECKUX U OPraHUYECKUX
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BHJIOB ¥ JOPM TPEICTABICHUS;

- OIIEHUBATH JOCTOBEPHOCTh, JETUTUMHOCTH MHPOpPMAIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIBHO-ITUYECKHUM HOPMaM;
OsgnajaecHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMU
JIEHCTBUSIMU:

a) oOmeHue:

- OCYIIECTBJIATh KOMMYHHKAIIMH BO BCEX cpepax KU3HH;

- pacmo3HaBaTh HeBepOaJIbHBIC CPEACTBA OOIICHUS, MOHUMATH
3HAUEHUE COIMAIBHBIX 3HAKOB, PACMO3HABAThH IMPEAIOCHUTKH
KOH(DIUKTHBIX CHUTyalldid W CMsT4aTh KOH(QJIMKTHI; BIAJCTh
pasIUYHBIMU ~ crioco0amMu  OOIIEeHWs W B3aWMOJICHCTBHS;
apryMEHTUPOBAHHO  BECTH  JTHAJOT, yMETh  CMATYaTh
KOH(DITUKTHBIC CUTYAIUH;

- pa3BEepHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHS C
WCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

0) coBMeCcTHas ACSITEIBHOCTD:

- TIOHMMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOU |
WHIMBHUAYAIbHOW paOOThI, BBIOMpATh TEMATHKY W METOJbI
COBMECTHBIX JICHCTBHM C Yy4eTOM OOIIUX WHTEPECOB |
BO3MOKHOCTEH Ka)KJI0TO YjIeHa KOJIJIEKTHBA;

- MIPUHUMATH LIEJTH COBMECTHOM eITEIbHOCTH,
OpraHW30BBIBAaTh M KOOPJAUHUPOBATH JICUCTBHS TI0 €€
JTOCTH)KCHHIO: COCTABJISITh IJIAaH JICUCTBUH, pacpeeisiTh pOIr
C Yy4YeTOM MHEHHUH YYacTHHUKOB OOCYXKIaThb pPE3yiabTaThl
COBMECTHOH paboThI;

- OCYILECTBJISATh IMO3UTHUBHOE CTPATETMUYECKOE IOBEJICHUE B
Pa3IUYHBIX CUTYAaIHIX, MIPOSIBIIATH TBOPYECTBO u
BOOOpakeHue, ObITh HHUIIUATUBHBIM.

OBJ'IaI[eHI/Ie YHUBCPCAJIIbHBIMU PETYJIATUBHBIMU JEUCTBUSIMU:

a) CaMOOpraHu3alus:

- CaMOCTOATCIIbHO OCYIICCTBJIATDH IMO3HAaBATCJIIbHYTO

BEIIECTB B OBITY U IPAKTUYECKOH JIEATETLHOCTH YETIOBEKA,

- cOpMHUPOBAHHOCTh YMEHUU BBIABIATH XapaKTEpHbIE NPU3HAKU U
B3aUMOCBS3b H3Y4YCHHBIX IIOHATUM, IPUMEHATH COOTBETCTBYIOIIUE
NOHATUS TNPHU OIMCAHUM CTPOCHUS M CBOMCTB HEOPraHMYECKUX U
OPraHNYeCKHUX BELIECTB M MX IIPEBPAICHMI; BBIIBIATH B3aUMOCBA3b
XUMUYECKAX 3HAHUW C MOHATHAMU M IPEACTABICHUSAMHU JAPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- chOpMHPOBAHHOCTh YMEHHUH  WCIIOJBb30BAaTh  HAWMEHOBAHHS
XUMHYECKUX COCAMHCHHI MEXTyHApPOJIHOTO COI03a TCOPETHUECKON U
HpI/IKHa)IHOﬁ XMMHHU U TPHUBHUAJIBHBIC Ha3BaHUA Ba)KHEHIITHNX BCIIICCTB
(oTuneH, aneTwiIeH, TIulepuH, (eHon, (opManbaerua, yKCycHas
KuCJj10Ta, IJIMIOHH, yrapHBIfI ras, yrHeKHCHBIﬁ ra3, aMMHakK, ramcHas
HU3BCCTh, HETAllICHAs1 M3BECTh, IMIUTbECBasA COJa U glpyrnx), COCTAaBJIATH
bopMyIBl HEOPraHWYECKHMX M OPraHMYeCKHX BEIIECTB, YpPaBHECHHS
XUMHAYECKHX pPEaKIud, OOBSICHATh WX CMBICT, TOATBEPKIATh
XapaKTepHble XHUMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOUIMMH
AKCTIEPUMEHTAaMU | 3aIUACIMH YPAaBHECHHI XUMUYECKUX PEaKIIHIA;

- copMHpPOBAaHHOCT, YMEHUH YCTaHABIMBATH MPUHAAICKHOCTH
U3YYEHHBIX  HEOPraHMYeCKMX M  OpPraHMYecKMX  BEIIeCTB K
OTIpeIeNIEHHBIM KJIacCaM U TpYIaM COEAMHEHUMN, XapaKTepru30BaTh UX
COCTaB M BaXKHEWIIME CBOMCTBA; OMpPENEISATb BUABI XUMHUYECKUX
CBsA3ell (KOBaJeHTHAas, MOHHAs, METAaJUIMYecKas, BOJOPOIHAS), THIIbI
KPUCTAJUTMYECKUX PEHIETOK BEIEeCTB; KIACCH(PHUIIMPOBATH XUMUYECKUE
peaxIuy;

- BJIAICHUC OCHOBHBIMH MCTOJAMH HAYYHOI'O IIO3HAHUWA BCHICCTB U
XHUMHUYECKHUX SBIICHUHI (Ha6HIO,Z[eHI/Ie, HU3MCEPCHUC, OKCIICPUMCHT,
MO)IeJ'II/IpOBaHI/Ie);

- C(i)OpMHpOBaHHOCTL YMeHI/Iﬁ MNpOBOAUTE PACUCTBHI IO XUMHYCCKUM
Q)OpMYJ'IaM U YpaBHCHUAM XUMHUUYCCKUX peaKL{I/Iﬁ C HCIIOJIb30BAHHUECM
(I)I/ISI/I‘-IGCKI/IX BCJIINMYHMH, XapaKTCpU3yromunux BCIICCTBA C
KOJIUYECTBEHHOMN CTOPOHBI: MACCHI, o0beMa (HOpMaJ'IBHBIC YCJIOBI/ISI)
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JeATeIbHOCTD, BBISIBIISITH npoOJIeMBbl, CTaBUTH u
dbopMmynmupoBaTh COOCTBEHHBIE 3aladll B O0Opa3oBaTEIbHON
JEATSILHOCTH Y YKM3HCHHBIX CUTYAIIUsX;

- CaMOCTOSTENBHO COCTaBJIATH IUIAH pemIeHHs MpoOJIeMBbl C
Y4ETOM HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTCHUH; TABATh OIICHKY HOBBIM CHTYAI[HSIM;

- pacmmpsTh paMKH Y4eOHOTO IMpeIMeTa Ha OCHOBE JIMYHBIX
MPEIOYTCHUH; JIeNIaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh
€ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

- OIICHUBATH MPHOOPETCHHBIN OTIBIT,

- crnocoOcTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOMN
SPYIUIMH B Pa3HBIX OOJIACTSIX 3HAHWH, TIOCTOSHHO IOBBIIIATH
CBOI 00pa3zoBaTeIbHbIN U KYIbTYPHBIA YPOBEHB;

0) CaMOKOHTPOJIb:

- JlaBaTh OICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B
NS TeTbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

- BJANeTh HaBBIKAMHU [IO3HABATENBHON peduiekcuu Kak
OCO3HAHHS COBEpIIAEMBIX JCHCTBHA W  MBICIHUTEIBHBIX
MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHHIA;

- WCHIOJBh30BaTh TpPUEMbl pe(IeKCUU ISl OICHKH CHTYallWH,
BBIOOPA BEPHOTO PEILICHHS,
B) AMOIMOHAIBHBIN
C(OPMHUPOBAHHOCTb:

- CaMOCO3HAaHUsl, BKJIFOYAIOIIETO CHOCOOHOCTh IOHUMATh CBOE
SMOIIMOHAIBHOE

- COCTOSIHME, BHJCTh HAlpaBIICHUS Pa3BUTHUS COOCTBEHHOU
SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B CE0€;

- CaMOpEryJIupOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEIEHUE, CIOCOOHOCTD
alanTUPOBATHCS K HYMOIMOHAIBHBIM M3MEHEHUSM U TIPOSIBIIATH
THOKOCTb, OBITH OTKPBITHIM HOBOMY;

- BHYTpEHHEH MOTHBAIlMM, BKIIOYAIOIIEH CTpEeMIICHHE K
JTOCTHKCHUIO ENU U YCIEeXy, ONTUMH3M, WHHUIUATHBHOCTD,
yMEHHE JIeiICTBOBATh, HCXO/Isl U3 CBOUX BO3MOYKHOCTEH;

HUHTCIIJICKT, npe/:[nonarafomnﬁ

ra30B, KOJIMYCCTBA BCIICCTBA, MCIIOJB30BAaTh CUCTCMHBIC XMMHUYCCKUC
SHAHUA JId TIPUHATUA pemeHm"I B KOHKPCTHBIX JKH3HCHHBIX
CUTyalluiX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM

- cpOpMHUpPOBAHHOCTh yYMEHMH  IUIAHUPOBATH W  BBITIOJHSTH
XUMUYECKUNA SKCIIEPUMEHT (TPEBpaleHUs] OPraHUYECKUX BEIIECTB
NPy HArpeBaHWM, TMOJYYCHHE OSTUJIEHA W HW3YUYCHHE €ro CBOICTB,
KaueCTBEHHBIC PEAKIIUU HA aJbJCTU/IBI, KpaxMas, YKCYCHYIO KHUCIIOTY;
JeHaTypanusi OelIKOB TPH HarpeBaHUM, IBETHBIE PEAKIUHU OCJIKOB;
MPOBOJIUTh PEAKIMU HMOHHOTO OOMEHA, OMPENeNsTh CPeay BOIHBIX
pacTBOpOB, KAauyeCTBEHHbIE peakUWh Ha cyinbdar-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KaTHOH aMMOHHUS;, PEIIaTh SKCIIEPUMEHTAIbHBIC
3aaun o temam "Metamel" u "HemeTtamnel") B COOTBETCTBUHU C
MpaBUJIaMU TEXHUKH O€30TMaCHOCTH MPH OOpAIlleHHWH C BEIIECTBAMHU U
nabopaTopHBIM  O0OpyAOBaHUEM;  TPEACTABISATH  PE3YJIbTAThI
XMMHUYECKOTO  JKCIepuMeHTa B  (opme 3amMcu  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid U (opMyIupoBaTh BBIBOJBI HAa OCHOBE
3TUX PE3yIbTaTOB;

- chOpMHUPOBAaHHOCTh,  YMEHMSI  AHAIM3UPOBATH  XUMHUYECKYIO
uH(pOpPMALIMIO, TOJIy4aeMyH0 M3 pPa3HbIX HCTOYHUKOB (CPEICTB
MaccoBoii nHpopmanuu, cetb UHTEpHET U Apyrue);

- chOpPMHUPOBAHHOCTH YMEHUH COOMIOIaTh MpaBHJIa 3KOJOTHYECKH
1enecoo0pa3Horo MOBEACHUS B OBITY M TPYJOBOU AEATEIHHOCTH B
HENSIX COXPAHEHMsI CBOETO 3JI0POBbS M OKpYXKAIOLIEH MPUPOAHOI
Cpelbl; YYUTHIBATh OMACHOCTH BO3ICHCTBHS HAa JXUBBIE OPraHU3MBI
OTIPEJICNIEHHBIX BEIIECTB, MOHMMAas CMBICH MOKa3aTessd MpeaebHON
JOTTYCTUMOM KOHIIEHTpalluu
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- OMIAaThM,  BKJIIOYAIOUIEH  CHOCOOHOCT,  IIOHMMATh
SMOIIMOHAIIBHOE COCTOSIHUE JIPYI'MX, YYWUTBIBaTh €ro IpH
OCYILIECTBJICHUM KOMMYHMKAIMH, CIIOCOOHOCTh K COYYBCTBHIO
U COTIEPEKUBAHMUIO;

- COLUMaJbHBIX HABBIKOB, BKJIIOYAIOUIMX  CIOCOOHOCTH
BBICTPAaNBaTh OTHOIIEHHA C JPYTMMHU JIOJABMH, 3a00THThCH,
MIPOSIBJIATH UHTEPEC U pa3periaTb KOH(INKTHI,

T') IPUHATHE ce0sl ¥ IPYTUX JIIOIEH:

- IpUHUMAaTh ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

- IpPUHHMAaTh MOTHMBBI WU AapPryMEHTHl ApPYTrUX JIOAEH MHpu
aHaJIN3€ Pe3yabTaTOB AEATEIIbHOCTH;

- MPU3HABATh CBOE IMPaBO U MPABO APYrUX JIIOAEH Ha OIINOKH;
pa3BHUBaTh CIOCOOHOCTH MOHMUMAThb MHUpP C MO3UIUHU JAPYroro
4eJI0BeKa.

*INcHUIUINHAPHBIe (IpeIMeTHbIE) Pe3yJIbTaThl YKa3bIBAOTCH B COOTBETCTBMHM € MX MOJTHBIM
12.08.2022rr.)

nepeyHeM Bo ®PI'OC COO ot 17.05.2012r. Ne 413 (B mocjieaHeil pegjakuuu ot

**Orpaxaerca emunuua IIK, dopmupyemas npukiIagHbIM MoayJeM (Npo)ecCHOHAILHO-OPHEHTHPOBAHHBIM coiepxkaHueM) B coorBercTBUM ¢ ®PI'OC peanusyemoii

CIICHHAJIBHOCTH.

13




2. CTpyKTypa H coaep:kaHue 001eodpa3zoBareJbHON AMCHUILIHHBI

2.1. O0beM JUCHUIIMHBI M BUIbI Y4eOHOH padoThl

Bua yyeOHoM padoThI

O0BeM B yacax

O06bem 00pa3oBaTeIbHOM NPOrPAMMBI JUCHMILIHHBI 78
B T.Y.

1.0cHOBHOE coep:xaHue 66
B T.Y.

TeopeTnueckoe o0yueHune 32
IIpakTH4eckue 3aHATHS 24
JlaGopaTopHble 3aHATUSA 10

2.1IpodeccnoHaIBLHO OPUEHTHPOBAHHOE CO/IEP:KaHME 12
(coneprkaHue MPUKJIATHOTO MOAYJIsA)
B T.Y.

TeopeTnueckoe o0yueHune 8

IIpakTuyeckue 3aHATHS 4
NuauBuayaabHblid NPOEKT (1a/HeT)* HeT

ITIpomMeskyTOYHAS aTTECTAUSA

*Ecau npexycMoTpeH HHAHBUYAJIbHbIN MPOEKT 110 JUCHMIIHHE, IPOrPAMMA N0 ero peaju3aliu pa3padaTeiBaeTcs

OTAC/IbHO.
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2.2. TeMaTH4YeCKUH IVIAH U COAEP:KaHUE Y4eOHOMH JMCUUIIMHBI

HaunmenoBanme Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), O0bem [ @opmupyembie
pa3aeyioB M TeM JadopaTopHbie M NPaAKTHYECKHE 3aHATHS, IPUKJIATHOI MOLY/Ib 4acoB | KOMIETEHIIUHN
1 2 3 4
OcHoBHOE coep:kaHue 2
BBenenue Beenenue. IlepBoHavanbHble XUMUUECKHE OHITHS. 3HAUEHUE XMMUH TP OCBOEHUU CHelMaIbHOCTEN 2 OK 01
CIlio
Paznen 1. OcHOBBI CTPOeHMS BellleCTBa 10
Tema 1.1. OcHoOBHOE coep:KaHue 6
Crpoenune aToMoB CoBpeMeHHast MOJIeTTh CTPOCHUS aTOMa. XUMUYECKUN dJIEMEHT. DJIEKTPOHHAS KOH(UTYpaIys aToMma. 9
XUMHUYECKUX Knaccupukarus XAMHUECKUX IIEMEHTOB (-, P-, d-37eMenTsI). BaneHTHbIC 351eKTpOHBI. BaleHTHOCTD. OK 01
DJIIEMEHTOB M PHPO/a ONEeKTpOHHAas NpPUPOJAa XUMHUYECKOM CBS3H. OJIEKTPOOTPULIATENIBHOCTh. BUABI XWMHYECKOW CBS3U 9
XUMHYECKOHU CBS3H (KoBaJIeHTHAs, MOHHAS, METANTHYECKAs, BOJIOPOIHAS) M CTIOCOOBI €e 00pa3oBaHus
[IpakTruueckas pabota «CTpoeHne aTomMay 2
. OK 01
Bxoanoit BxoHOM KOHTPOJIb 3HAHHI MO AUCIUIIIINHE 1 OK 02
KOHTPOJIb OK 04
Tema 1.2. OcHOBHOE co/lep:KaHue 3
[Tepuonuueckuit [Tepuonnueckas cucrteMa xuMudeckux aiemeHToB .M. Menneneesa 1 OK 01
3akoH u Tabmuua JLU. Tpaxruueckas paGora «3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XMMHYECKIX IEMEHTOB, 00pa3syeMbIX HMH OK 02
Menznenecsa MPOCTBIX M CJIOJKHBIX BEIICCTB B COOTBETCTBUH C TOJIOKEHUEM XMMHUYECKOT0 3jieMeHTa B [leproanueckoit 2
CUCTEME»
Pa3znen 2. Xumudeckune peakiun 12
Tema 2.1. Tunsl OcHoOBHOE co/lep:KaHue 6
XMMIHYECKUX PEAKIHH K 1accuduKamiis ¥ THI XUMHYECKIX PEaKLMiA ¢ YIacTHEM HEOPraHMUecKuX BewecTs. CoCTaBleHne
ypaBHEHUH peakIuii COeMHEHNs, Pa3JIOKEeHHUs, 3aMellIeHHs], 0OMeHa, B T.4. peaKuii TOPEHHUs, OKHCIICHUS - 2
BOCCTAHOBJICHUS OK 01
VYpaBHEHHUS OKUCIEHHUSI-BOCCTAHOBIICHUS. CTeneHb OKuciaeHus1. OKUCIUTENb U BOCCTAHOBUTEb.
CocraBiieHHE U YpaBHUBAHNUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO 5

Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC pCaKku B IPpUPOJAC, MPONU3BOACTBCHHBIX MMPOLECCAX U
JKU3HCACATCIbHOCTH OPraHU3MOB
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[IpakTndeckas pabota «Pemienue 3agay Ha ONpenelIeHHE Macchl (WM 00beMa) MPOIYKTa pPEaKIHH IO

M3BECTHOM MAacCCEe UCXOHOIO BEHIECTBA CONEPIKAIIETO IPUMECH) 2
Tema 2.2. OcHoBHOE coep:xaHue 4
ONEeKTpONUTAHYCCKast | Teopust 2MEKTPOIMTHYECKOH muccoruanuy. WOHBI. DIEKTPONMTHI, HENEKTPONMTHL. Peakiuu HOHHOTO
Aucconuanus 1 obMeHa. CocraBiieHUE peakliiii HOHHOTO 0OMEHa IyTeM COCTABJIEHUS UX MOJIHBIX U COKPALLEHHBIX MOHHBIX 2 OK 01
HMOHHBIN 0OMEH ypaBHeHUH. KHCIIOTHO-OCHOBHBIE pEeaKIMU OK 04
JlaboparopHas paboTa «Peakiuu ruapoan3ar 2
KonTpouabHasn CrpoeHue BeliecTBa U XMMHUECKUE PEAKIINU 5
pabora 1
Pa3nen 3. Kunernueckue u TepMoMHaAMHYecKUe 3aKOHOMEPHOCTH MPOTEeKAHUS XMMHYECKUX pPeaKIui 4
Ckopoctb xumuueckux | OCHOBHOE co/iep:KaHue 4
peakiui. CKopocTb peakiuy, ee 3aBUCUMOCTb OT Pa3InYHbIX (DAKTOPOB: MPUPO/IbI PEATUPYIOIINX BEIIECTB,

XuMH4eckoe KOHLIEHTPAlLIMK PEarupyrolnX BEHIeCTB, TEMIIEPATYPHI U MJIOLIAAN PEAKIIMOHHOMN MOBEPXHOCTH. TeIioBbIe OK 01
paBHOBECHE 3 (HEeKTH XUMHUECKUX Peakinii. IK30- U SHIOTEPMUUECKHUE PEAKITHH. 2 OK 02
OO6paTumocThb peakiuil. XUMUYECKOe paBHOBECHE U €r0 CMEIIEHHE 0T AeMCTBIEM pa3INYHbIX (PaKTOPOB

(KOHIIEHTpaIs peareHTOB WK MPOAYKTOB peakiuu, napieHue, remneparypa). [Ipunmun Jle llarense
[Ipaktrueckas padota «CKOPOCTh XUMHUECKHUX PEAKIIUid. XUMHIECKOE PABHOBECHE) 2
Pa3nen 4. PacTBopbl 4
Tema 4.1. IIpodeccnoHaTBLHO-OPUEHTHPOBAHHOE COJlEPKAHNE 2 OK 01
TlonsTue 0 pacTBOPAX  |pacrpopenne Kkak (GU3MKO-XMMHUeCKHi mporecc. PacTBopbl. CHocoGbl MPHIOTOBJIEHHS PACTBOPOB. OK 02
PactBopumMocTs. MaccoBast 10J11 paCTBOPEHHOIO BelllecTBa. Pelmenue pacyeTHbIX 3aJaHUl Ha pacTBOPBHI, 2 OK 07
HCIOJIb3yeMble B OBITOBOI U MPOU3BOCTBEHHON JAESITEILHOCTH YeJIOBEKa K 2.7
Tema 4.2. OcHoOBHOE cojlep:KaHue 2 OK 01
HccnenoBanue cBOUCTB |JlaboparopHas padoTa «OnpeiesieHie MacCOBOM OIM U MACChl BEIIECTBA B paCTBOpaX» 2 OK 02
pacTBOpOB OK 04
Pazgen 5. CTpoenne u cBOHCTBA HEOPTraHUYECKUX BelleCTB 16
Tema 5.1. OcHoBHOE coaepkaHue
Knaccuduxkarus, 4

HOMCHKIJIaTypa U
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CTpOCHUE [Ipenmer Heopranuyeckor xumuu. Kiaccupukanuss HeEOpraHMYeCKUX BemiecTB. lIpocTeie M CIOXKHBIE OK 01
HEOPraHUYECKHMX BelecTBa. OCHOBHBIE KJAacChl CIOYKHBIX BEIIECTB (OKCHJIbI, TUAPOKCHU/IBI, KUCIOTHI, cOM). B3anMocBs3b OK 02
BELIECTB HEOpPraHMYeCKUX BEHIECTB. ArperaTHble COCTOSIHMS BeriecTBa. Kpucramimyeckue U aMop(dHbIE BEIIECTBA.

Tunel KpUCTAIIMYECKUX DELIETOK (aTOMHas, MOJIEKYJIsSIpHAas, HMOHHAas, MeTajulndyeckas). 3aBUCHUMOCThb 2

(U3NYEeCKUX CBOMCTB BeIIECTBA OT THINA KPUCTAJUIMYECKOH pEHIETKH. 3aBUCUMOCTh XUMHUYECKON

AKTUBHOCTH BEILECTB OT BHUJA XUMUYECKOM CBSI3M M THUIMA KPUCTAIMYECKOW pemeTkd. [Ipuunnbl

MHOT000pa3usi BENIECTB

[IpakTnueckas pabGoTta «PelieHne mNpakTUYECKUX 3aJaHUM 1O KiIaccU(UKaIMK, HOMEHKIAType H 5

XMUMHUYECKUM (hOpMysiaM HEOPraHMYECKHUX BEIIECTB Pa3IMUHBIX KIaCCOB)»
Tema 5.2. IIpodeccnoHaNTbLHO-OPUEHTHPOBAHHOE COJEPKAHNE 2 OK 01
q)H%HKO'XHMH%CKHe Mertasisl. O0mHMe PrusnyecKre 1 XUMUYECKUE CBOICTBAa MeTa/uToB. CIIOCOOBI MOTyUeHUs. 3HAUCHHE 2 OK 02
CBOMCTBA METAJVIOB U HEMETAJIJIOB B MPUPOJIE U )KUZHEACATEIbHOCTH YEJIOBEKA U OPraHu3MOB. Koppo3us MeTallioB: K 2.7
HEOPraHMYECKUX BH/JIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJJIOB OT KOPPO3UHU
BEIIECTB OcHOBHOE coiep:KaHue 6

Hemerannel. O6mue ¢puznyueckrne 1 XuMUYECKUE CBOMCTBA HEMETAIJIOB. TUITMYHbBIE CBOMCTBA HEMETAJIIOB

I\VV— VII rpynn. Knaccudukarus u HoMeHKIaTypa CoeMHEHUN HeMeTauioB. KpyroBopoTsl OMOTEeHHBIX 2

JJIEMEHTOB B IIPUPOJIE OK 01

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHUX BELECTB (OKCHJIOB, THAPOKCUIOB, KUCIIOT, OK 02

COJICH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTMHCHHM, 2

BBICIIIMX OKCHJIOB U TUAPOKCUIOB

[IpakTnyeckas pabora «CocTaBieHHe YpaBHEHUH XUMUYECKUX PEAKIMHA C y4aCTHEM MPOCTBIX U CIOKHBIX 5

HEOPraHMYECKUX BEIECTB)
Tema 5.3. OCHOBHOE CoIep:KaHUe 2 OK 01
Nnentnduxanus OK 02
HEOPraHUu4ECKUX JIaGopatopHas pabota «neHTHduKanns HEOPraHMUECKUX BEIIECTB 2 OK 04
BELIECTB
KonTpoabHasi . OK 01

CBolicTBa HEOPraHUYECKUX BELLECTB 2 OK 02
pabora 2 OK 04
Pa3nen 6. CTpoeHne u CBOMCTBA OPraHU4eCKUX BellecTB 24
Tema 6.1. OcHoBHOE coep:xaHue 4
Knaccugpukanus, IIpenmer oprannueckoit xumuu. OCHOBHBIE MTOJIOKEHNS TEOPUN XUMHUYECKOTO CTPOEHUS OPraHUUYECKUX 5 OK 01
CTPOCHUE U coenuHennil A.M. byriepoBa. YriuepoaHblil CKeJIET OpraHU4eCKON MOJIEKYIIbl. 3aBUCUMOCTB CBOMCTB
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HOMEHKJIaTypa
OpraHn4eCKux BCHICCTB

BEILIECTB OT XMMHUYECKOTO CTPOEHHUs MOJIEKYJI. Mi3oMepus 1 U30MepHI.
[Tpunnmns! knaccu(UKAUU OPraHUYeCKUX COeIMHeHMH. MexayHapoaHas HOMEHKJIATYpa M IPUHIIUIIBI
HOMEHKJIATYpbl OPraHUYECKUX COCTUHEHUN

ITpakTnueckas pabGora «Pacuér MonekymsipHOH ¢opMynbl opraHudeckoro BemecTtBa. CocraBiieHHE

CTPYKTYpHBIX popmyi. HomeHkmarypay 2
Tema 6.2. IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COIEP:KAHNE 2
CaoiicTBa OU3NKO-XMMHYECKHE CBOWCTBA OPraHUYECKUX COCIMHEHUN OTHENIBHBIX KIAcCOB (0COOEHHOCTH OK 01
OpPraHuYeCKUX KJaccu(puKaluy ¥ HOMEHKJIATYphl BHYTPH KJacca; TOMOJIOTHYECKUN psia U obmas (opmysa; u30Mepus; OK 02
COe TMHEHHIA (u3HUYeCKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MTOTYICHHS ): OK 04

— TpeAeNbHBIC YIIIEBOJOPOAB! (QJTKaHbl W IMKJIOATKaHBI). ['OpeHHe MeTaHa Kak OJWH W3 OCHOBHBIX K 2.7

WMCTOYHUKOB TEIUIa B IMPOMBIIUICHHOCTH U ObITy. CBOWCTBA MPHUPOJHBIX YIIIEBOJOPOJIOB, HAXOXKICHHUE B

NPUPO/IE ¥ IPUMEHEHUE aJTIKAaHOB 2

— HeTpeeNbHbIe (aTKEeHbI, AIKUHBI M aJIKAJNCHBI) U apOMaTHUECKHE YrIIeBOAOPObl. ['opeHue arneTuieHa

KaK HCTOYHHK BBICOKOTEMIICPATYPHOTO IIAMEHH JUISI CBAPKH M PE3KH METAJIJIOB

OcHOBHOE coJiep:KaHue 10

— KHCIJIOPOJICOACpKAIIUE COCTUHEHHS (CTUPTHI U (PEHOJIbI, KaPOOHOBBIE KHUCIIOTHI M d(DUPHI, aTbJACTHIB U

KETOHBL, JKUpPBI, yriaeBoabl). [IpakThyeckoe NpPUMEHEHHWE OSTWICHIVIMKOJS, TJHIepuHa, ¢eHoma. 5

[Ipumenenue Gpopmanbaeruaa, aueTanbIeruia, yKCycHoi KUcaoThl. Mblja Kak COJIM BBICIIMX KapOOHOBBIX

KHCJIOT. MoroIye cBoiCcTBa MblIa OK 01

— a30Tco/IepKalllue COeAUHEHUs (AMUHBI U aMHUHOKHCIIOTHI, OeNku). BhICOKOMOJNIEKYISIpHbIE COCTUHEHUS OK 02

(cuHTeTHYEeCKHE U OMOJOTMYeCKU-aKTHUBHBIE). MoHOMEp, MoJiuMep, CTpYKTypHOe 3BeHO. [lonmumepuszanus 5 OK 04

ATHJIEHA KaK OCHOBHOE HAIpaBJICHUE €r0 UCIOJIb30BAHUS.

['eneTnyeckas CBs3b MEXKY KJIaCCAMHU OPraHUYECKUX COCTUMHEHUIT

[IpakTuueckas pabota «I'eHeTHyecKas CBSA3b OPraHUUYECKHUX BEIIECTB) 2

[IpakTnueckas padota «Pemenue 3amauy Ha ompeAeNieHUE MAacCOBOW JOJIM BBIXOJA MPOIYKTAa PEaKIHH OT 5

TEOPETUYECKH BO3MOXKHOTOY

JlaboparopHas padota «IlomydeHune u cCBONCTBA YIriIeBOJOPOIOBY 2
Tema 6.3. OcHOBHOE coepKaHHe 6
Wnentuduxarnms OK 01
Py ——— buoopranmueckue coenunenus. I[Ipumenenne u OuoJOrHMYecKas poIIb  YIIIeBOJIOB. buonoruueckue OK 02
BEILECTB, UX 3HAYEHIE (I)YHKI_[I/IIE 6enkoB. buonorundeckune ¢GyHKIUH XKUPOB. Poib opraHnmueckoil XMMHH B pEHICHHH TpoOieM 2
T MUIIEBOH OE30MACHOCTH OK 04

Ponp oprannveckoii XuMuu B OBITOBOM U TPOU3BOACTBEHHOM JEATEIHLHOCTH YeTIOBEKa 2
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OBITOBOM U

IIPOU3BOJICTBEHHON JlaGopatopHnas pabora: «neHTH(UKALNs OPraHUYeCKUX COCTUHEHUN OTACTBHBIX KIIACCOBY 5
NEATEINbHOCTH
YEJIOBEKA
KontpoJubHas CrpykTypa U CBOMCTBA OPraHUYECKUX BELIECTB 2
pabora 3
Pa3nen 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeATEJIbHOCTH YeJI0BeKa 6 OK 01
Xumus B ObITY U IIpodeccnoHaNTbLHO-OPUEHTHUPOBAHHOE COJIePKAHUE 6 OK 02
MPOU3BOJCTBEHHOM > = >
POM3BOJICTBCHHO Hosgelimue noctukeHus XUMUYECKOW HAyKd M XMMHYECKOW TeXHoJornu. Ponp Xxumum B obecrieueHUn 5 OK 04
esATEeITbHOCTH . . .
ACATCIIEHOC 9KOJIOTMUECKOM, SHEPreTHYEeCKON U MUIIEBOI 0€30MaCHOCTH, Pa3BUTHH MEAUIIMHBI. OK 07
YeJI0BEKa i i
[IpakTnueckas pabGota «l[IpumMeHeHHE XWMHUYECKUMX BEIIECTB M TEXHOJOTMH C y4deToM Oyayein 4 TIK 2.7
podeccroHaAIbHOMN IS TEIBHOCTI
Bcero 78
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3. YcaoBus peaju3anuu NporpaMmmsbl 0011eo00pa3oBaTe/IbHOM IUCUHUILIHHBI

3.1. TpeGoBaHusi K MMHUMAJBHOMY MAaTePHAIbHO-TEXHUYECKOMY

o0ecrmeYeH NI

3. YciaoBus peaju3anui NporpaMmmsbl 0011e00pa3oBaTeIbHOM JMCHUILIHHBI

3.1. TpeOoBaHMA K MUHMMAJIbHOMY MATEPHAIbHO-TEXHUYECKOMY

o0ecrmeYeH NI

I[JIH peaimuzanun IHporpaMmbl AUCHUIIIMHBI JOJIZKHBI OBITh npeaAyCMOTPCHLBI
CICAYIOMNEC CIICHUAJIBHBIC TTIOMCIICHUA !

- yueOHBII KaOMHET XUMHUH W/ UK y4eOHON XUMHUYECKOU JabopaTopuu.

TexHuueckue cpeacTsa 00ydeHHs:

KOMITBROTEP C YCTpOﬁCTBaMH BOCIIPOU3BCACHUA 3BYKA, IPUHTCP, MYJIbTUMCAHA-
IMPOCKTOP € 3KPAHOM, YKA3KA-TIPC3CHTCP JIA HpCSGHTaHHﬁ.

O6opynoBaHue yueOHOTO KaOWHETa!

— pabouee MecTo MpernoaaBaTes
— IOCAJI0YHBIC MECTa M0 KOJTHMUYECTBY 00YJIarOIIHXCSI
— BBITSDKHOM mIKad

Ta6J'II/ILIBI HAaCTCHHBIC:

1. Tabmuma xumudeckux 3aeMeHToB /(.M. Menneneena

2. P aKTUBHOCTH METAJIJIOB

3. PacTBOpUMOCTB KHCIIOT, COJICH, OCHOBAaHUMU B BOJIC

4, KoMruiekT Tabuil o 6€301macHoMy 00palieHuo ¢ mpudopamMu u

peaKkTuBaMu

5. KonnuecTBeHHBIE BEIWYNHBI B XUMHUH
— IIJIaKaThI.

NoakowdE

KonudecTBeHHBIC BETUYMHBI B XUMUU

CriocoObl BeIpa)KEHUSI paCTBOPOB

Comm

OKHCITUTETFHO-BOCCTAHOBUTEILHBIC PEAKITUU

KoBaneHnrtnas cBsi3p

CooTHOIIEHNE MEXTY PA3THYHBIMU BUJIAMUA XUMHYECKOUN CBSI3U
CocraBnenue ¢GopMysT OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUN

— KOJJICKIOUH:

ook wnE

Bomnokna

Kamenns1i1 yronp

MeTanabpl ¥ CIIaBbI

Hedtn

MuHepabl ¥ TOPHBIE TOPOIbI
IInacTmaccel
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/. MuHepayibHble yI0OpEHUS

— MOJIEIIN:
1. KoMmiekT aToMOB JJisl COCTaBICHUSI MOJIETIEH MOJIEKY
(IeMOHCTPAIIMOHHBIN )

2. Momenu KpUCTAULTHYCCKUX PEIIETOK METAJIOB, ainMasa, rpadura,
XJIOpUa HATPHSL.
— J1abopaTopHasi mocy/ia, MPUOOPHI U MPUHAJICKHOCTH
— XUMHUYECKUE PEaKTHUBBI

3.2. UndopmanuoHHoe odecrieyeHue o0yueHus ™

. Kupunnos B.B. «OcHoBbl Heopranuyeckod xumum». YueOHuk mig CIIO.
Cankr-IlerepOypr, Jlans, 2022. — 352 c.

. bunoB JL.LH. «Xumus». Yueouuk qis CIIO. Canxt-IletepOypr, Jlans, 2021. —
260 c.
. Pocun, U. B. Xumus. Yuebnuk u 3agaunuk: g CIIO / U. B. Pocun, JI. JI.

Tomuna, C. H. ConoBbeB. — M.: M3narensctBo FOpaiit, 2022. — 420 c.

. MapteioBa, T. B. Xumwusa: yueOnuk u mnpaktukym mua CIIO / T. B.
MaprtsinoBa, M. B. ApramonoBa, E. b. I'onynos; og pea. T. B. MapTbiHOBOM.
— M..: I3pnarenscTtBO FOpaiit, 2022. — 393 c.

. Xumus. 3agaunuk: yueonoe nmocooue s CIIO / 1O. A. Jlebenes [u ap.]. — M.:
MzparensctBO KOpaiit, 2022. — 236 c.

. IIpecc U.A. «Oprannueckas xumusi». YdeoHoe mocobue mis CIIO. CaHkT-

[TerepOypr, Jlans, 2022. — 432 c.

HNuTepHET-pecypchl

www.pvg.mk.ru (omumnuana «[lokopu BopoObeBBI TOpPEI»).
www.hemi.wallst.ru (OOpa3oBaTeabHBIN CAUT IS ITKOJIBHUKOB «XHUMHUS).
www.alhimikov.net (O6pa3oBaTeIbHBINA CAUT TSI IKOJIBLHUKOB).
www.chem.msu.su (3nexTpoHHast OMOINOTEKA IO XUMUH ).

www.enauki.ru (MHTEpHET-U3aHue s yanTenel «EcTecTBeHHbIC HAYKN» ).
www. 1september.ru (Metoauueckas rasera «llepBoe ceHTAOPS).
www.hvsh.ru (xkypHan «Xumus B IKose»).

www.hij.ru (KypHan « XUMUS U KUZHBY).

Www. chemistry-chemists.com (3J€KTpOHHBIH KypHAT « XUMHUKH U XUMUS).

*
NEYATHBIC U DJICKTPOHHBIC 06pa30BaT€J’ILHH€ PeCypChI JOIKHBL OBITH HE crapuic 5 neT ¢ MOMEHTa U3 aaHUs
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0OCBOCHUS 00111€00pa30BaTEeIbLHOM

JUCIHUIIIIUHBI.
Oo6masi/mpodeccuoHalbH Paznen/Tema
asi KOMIIeTeHIH sl Tun oneHOYHBIX
MeponpHUATHH
OK 01. Berbupatp Bsenenue VYerHbIM onpoc

CIIOCOOBI peIIeHMS 3a/1a4
npodeccnoHaIbHO N
JeATEIIbHOCTH
MPUMCHUTECIIBHO K
Pa3JIMIHBIM KOHTCKCTaM

Pazpen 1. Temsr 1.1, 1.2,
Bxo1HOM KOHTPOJIb
Pazpen 2. Temsr 2.1, 2.2
Paznen 3

Paznen 4. Temr1r 4.1, 4.2

Pasgen 5. Temnr 5.1, 5.2, 5.3
Pazgen 6. Temn1 6.1, 6.2, 6.3

Pazngen 7

Tect

[TpakTrueckas padota
Otuér no nabopaTopHOi
pabote

KonTpomnbnas padora

OK 02. Ucnonps3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MOUCKA, aHATIU3a U
WHTEPIpPETAIH
uHpopmanuu, u
nH(pOpMaLMOHHbBIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npodheccCHoHaTbHOM
JEeATeIbHOCTH

Pazgen 1. Temnl 1.1, Bxognoit

KOHTPOJTh
Paznen 3
Pazgen 4. Temr1 4.1, 4.2

Paznen 5. Temrr 5.1, 5.2, 5.3

Paznen 6. Temrr 6.2, 6.3
Pazmen 7

VYerHbI onpoc

Tect

[TpakTruueckas pabota
Otuér no nabopatopHoit
paboTe

KonTponbhas pabora

OK 04. 3ddexTuBHO
B3aMMOJEHCTBOBAThL U
paboTath B KOJUIEKTHBE U
KOMaH/Ie

Paznen 1. BxogHOU KOHTPOJIb

Paszgen 2. Temrr 2.2
Paszgen 4. Temrr 4.2
Pa3zmen 5. Temrr 5.3
Pazgen 6. Temnr 6.2, 6.3
Pazgen 7

VYcTHbl onpoc

Tect

[IpakTnyeckas pabora
OTtuéT o mabopaTopHO
paboTte

KontponbHas padota

OK 07. ConelicTBOBAaTEL
COXPaHEHUIO
OKpY’Karollel cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHUS 00
W3MEHEHHUH KIIMMaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (HEeKTUBHO IEHCTBOBATH
B UpE3BBIUANHBIX
CUTYaIUSIX

Paszgen 4. Temrr 4.1
Pazgen 7

VYcrHblii onpoc
[TpakTuueckas paboTa

IIK 2.7 Opranu3oBbIBaTh
u obecreunBaTh ACUCTBUS
MTOJAYMHEHHBIX YICHOB
JKHUIIaXka Cy/IHa I10
MIPENYNPEXKICHUIO U
IIPEIOTBPALLEHUIO
3arpsiI3HEHUs] BOJAHON
cpeabl

Pasnen 4. Temsr 4.1
Pasnen 5. Temsr 5.2
Pasnen 6. Temsr 6.2
Pazgen 7

YcTHBIN onpoc
[TpakTuueckas paboTa
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N3menenus: u 1onoiHeHUs K padoueii mporpaMme y4eOHOM AMCUUILIMHBI

Ha

y4eOHBIH roj

[lata u HOMEp

MPOTOKOJA
No N3menenus x paboueit JlononHeHus K 3acenanust [IMK
n/m porpamMmme paboueii mporpamMmme Y BU3a
npeacenaTens
IIMK
1
2 N3Menennii u JONOJHEHUIT Ha

yaeOnbiii ronr HET
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