Kacnuiickuii MHCTUTYT MOPCKOI'0 M PEYHOI0 TPAHCIIOPTA
M. reH.-aaM. ®.M. Anpakcuna — puiuai PerepajabHOro rocyapcTBEHHOr0 OI01KETHOT0
00pa3oBaTe/ILHOIO YUpe:KIeHHUsl BbICIIEro 00pa3oBaHus

«Boskckuii rocyapcTBeHHbIN YHHBEPCUTET BOAHOI0 TPAHCIIOPTA»

PABOYAS IIPOI'PAMMA OBIIEOBPA3OBATEJBHON YYEEHOM
JANCIUITJIMHBI

OVY/1.10 XUMUS
MO CIIEIINAJIBHOCTHA

26.02.06 OKCIVIYATAIIUSA CYJOBOI'O DJIEKTPOOBOPYJIOBAHUSA N
CPEJACTB ABTOMATHUKH

2026 roxa



VTBEPXJIAIO
JHupexrop Kacnuiickoro MHCTUTYTa

paspaboTana B cootBetcTBHE ¢ TpeGoBanusamu ®I'OC CIIO, ®I'OC COO (Ilpukas
MuHncTepcTBa 06pa3oBanus 1 Haykn Poccuiickoit ®eneparmu ot 17.05.2012 Ne 413,
nonoxennit ®OIT COO (TTpukas Munnpocsemenust Pocenn ot 18.05.2023 Ne 371) u
HAa OCHOBaHMM MPUMepHOi paboueil mporpammbl 00IIe0Opa3oBaTeNbHOM yueOHOI

JMCLMIUTAHBL «XAMHSY», pa3paboTaHHOM VIHCTUTYTOM pasBUTHS MPO(eCcCHOHANIBHOTrO
o6pazosanus (PI'BOY JITO «MPTIO»)

Opranusauus-paspaborunk: Kacrmuilckuii MHCTUTYT MOPCKOTO U PEYHOr0 TPaHCIopTa
uM. ren.-aaM. ®.M. Anpakcuna — prman @I'BOY BO «BI'YBT»

PaspaGoTunK: npernopasareib, Bunorpaxosa H.B.

OJIOBPEHA Ha 3acefaHWd LHWKJIOBOW METOAMYECKOH KOMHCCHH €CTECTBEHHO-
HAYYHBIX IMCLUIUIAH U OCHOB 0€3011acHOCTH

[IpoToxom Ne _ﬁ oT «0?_)7 » [L_é%{(}fu/& 202 _6rona
IIpencenarens [IMK /ﬁz H.B. Bunorpanosa

COI'TACOBAHO:

P

3am. nexana no YMP dakynsrera CI10 2dze4” —W.A. Jlynesa



COILEPKAHHUE

1. OO6mas xapakTepucThka pabodeil mporpamMmbl o00I1IeoOpa3oBaTenbHON 4

yuebHnoi quctumiuael OY 1.10 Xumus.

2. CTpyKTypa " coJep:kanue 00111eo0pa3oBaTeIbHON JUCITUTUIHHBI. 13
3. YcnoBus peanuzaiyy mporpaMMbl 001ieo0pa3oBaTeIbHON TUCIIUIUIAHEI. 21

4. KoHTpoJIb M OIIEHKAa pe3yJIbTaTOB OCBOCHHS 00IIe00pa3oBaTeibHON 23

TUCIUAILINHEI.



1. OBLIAA XAPAKTEPUCTHKA PABOYEW IHPOI'PAMMOBI
OBIHIEOBPA3OBATEJIBHOU JUCHHUIIJIMHBI OY1.10 XUMUA

1.1. MecTo AMCUMIUIMHBI B  CTPYKTYpe OCHOBHOIi  mpodeccuoHAIbLHOM’
00pa3oBaTeJIbHOI MPOTrPAMMBI

O6meoOpazoBartebHas JTUCIUIIINHA «XUMUSD SIBJISICTCS Y4acCThIO
0011e00pa30BaTeILHOTO IMKJIA 00pa30BaTEIbHON MPOTPaMMBI IO CHEIUATHHOCTH
26.02.06 Dxcrryatanus CyJ0BOTO 3JIEKTPOOOOPYAOBAHUS M CPEJICTB AaBTOMATHKH.

[Ipn peanusanuu coAepkaHUs 00IIeo0pa3oBaTeIbHON YUeOHON JUCIHUILIHHBI
«Xumus» B npenenax ocBoenust IIIICC3 CIIO Ha 06a3e OCHOBHOrO OOUIEro
0o0pa3oBaHUs C MOJYYEHHEM CpEeAHEro oOIero oOpa3oBaHUsS II0 CHCIHUATIBLHOCTH
26.02.06 DxcruryaTands CyIOBOIO 3JIEKTPOOOOPYAOBAaHHUS M CPEICTB aBTOMATHKHU
o0muit o0beM y4yeOHOM Harpy3ku oOydaromero — 78 4acoB, M3 HUX ayJAUTOpHAas
(oOsi3aTenbHast) yueOHas Harpy3ka oOydarouuxcsi — /8 4acoB, IPaKTUYECKUE 3aHSTHS,
— 28 yacoB, mabopaTopHsble 3aHsATHA — 10 4acoB.

1.2. Ieau ¥ nJIaHUpPyeMble pe3yJIbTAThl 0CBOCHUS M CIHIIIMHbI

CopmepxaHue mporpamMmbl  00IIEOOpAa30BATENbHOM — TUCHUIUIMHBL  «XHUMHSD)
HAnpaBJIEHO Ha JOCTIDKEHHWE pe3yJbTaTOB €€ H3yYeHUS B COOTBETCTBHH C
tpedoBanusimu GI'OC COO c¢ yuerom npodeccuonanbHoi HampaBiaeHHOcTH PI'OC
CIIO.

1.2.1. Ilnanupyembie pe3yJibTaThbl 0CBOCHHSI 0011€00Pa30BATEIbLHOM M CIUIIHHbI
B coorBeTcTBUM ¢ PI'OC CIIO Ha ocHoBe PI'OC COO.
Oco0oe 3HaueHue AUCHUIUIMHA uMeeT npu popmupoBanuu u pazsutuu OK u T1K.



Koa n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIU i

IInanupyemMble pe3yJibTaThbl 0CBOCHHS IMCHUIIHHBI

Oo0mrue

JAucuumimHapHbie (MpeaMeTHbIe)™

OK 01. Beibupats
CIOCOOBI peIIeHUs
3aja4
poeCCHOHATBHO
74 OEITEILHOCTU
MPUMEHUTEIBLHO K
Pa3InYHBIM
KOHTEKCTaM

JIn4HOCTHBIE PE3yNbTATHI NOJDKHBI OTPAXKaTh B YACTH:
TPYIOBOI'O BOCIIUTAHHUS:
FOTOBHOCTb K TpPyAY, OCO3HAaHUE LEHHOCTH MAacCTEpCTBa,

Tpynonooue;

TOTOBHOCTh K aKTUBHOM JICSITEILHOCTH TEXHOJIOTUYCCKON U
COLMATHLHON HaIpaBJIEHHOCTH, CHOCOOHOCTh
WHUIIMAPOBATh,  IUIAHUPOBATH M CaMOCTOSITEIBHO

BBITIOJHATH TAKYIO JESTEIbHOCTD;
UHTEpEeC K pasnuuHbiM chepam mnpodeccroHalIbHON
NEeSATEIbHOCTH.

MertanpeameTHble pe3yabTaThl JOJKHbBI OTPAXKaTh:

OBnaseHre YHUBEPCAIbHBIMH YUeOHBIMU IO3HABATEIbHBIMU
NENCTBUSIMU:

a) 6a30BbIC JOTHYECKHE NEHCTBUS:

CaMOCTOSITENTLHO ~ (POPMYJTUPOBATh U  aKTyaJTU3HPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBEHHBIA TPH3HAK WA OCHOBAHUS
JUTSI CpaBHEHU S, KJIaCCU(UKAIIMU U 0000IIICHHS;
OTIpEAETATh ENH NeATENbHOCTH, 33/JaBaTh MapaMeTphl H
KPUTEPUU UX TOCTHKEHHUS;
BBISBJISATH ~ 3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBIICHUSX;
BHOCUTh KOPPEKTHUBHI B
COOTBETCTBHE PE3YJIbTATOB IICIISIM,
MOCJIENCTBUIN NEITEILHOCTH.

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

BIIQJICTh  HABBIKAMU  Y4eOHO-HCCIICIOBATEIIbCKOW U
MPOSKTHON  JIeATEIBHOCTH,  HABBIKAMH  Pa3pelICHUS

MMPOTHUBOPCUHA B

ACATCIIbHOCTD, OIICHUBATHb
OLICHUBATh PHUCKU

JucuuniauHapHbie pe3yiabTaThl JOJKHBI OTPakKaTh:

CdhopmupoBaHHOCTH MPEACTABICHUI: O XMMHUYECKON COCTaBISIONICH
€CTECTBEHHOHAYYHON KapTHUHBI MHpaA, POJM XHUMHU B TIO3HAHUH
SBIIGHUH TPUPOJLI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIbHOW TPaAaMOTHOCTH, HEOOXOAMMOW st
pelIeHus] TMPAKTHYECKUX 3aJad W OIKOJOTHUUECKH O0OOCHOBAHHOTO
OTHOLLIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJHOM Cpeae;
Brnanenue cucremMoi — XMMHUYECKMX 3HAHHM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIOIIME  TMOHATHUA  (XMMHYECKHUH  JJIEMEHT,  aToM,
9JIEKTPOHHAsT 000JI0YKa aroma, S-, p-, O-3JEKTPOHHBIC OpPOUTAIIH
aTOMOB, HOH, MOJIEKYJIa, BaJ€HTHOCTb, 3JIEKTPOOTPULIATEIHLHOCTD,
CTENEeHb OKMCIICHUS, XUMHUYECKas CBs3b, MOJIb, MOJSIpHash Macca,
MOJIIpHBIA 00BEM, YIIEpPOIHBIA CKeleT, (DyHKUIHOHAllbHAs TpYIINa,
paaukan, HW30MEpHs, H30MEpPHI, TOMOJIOTHYECKHUU psijl, TOMOJIOTH,
YIJIEBOJOPOABL,  KHCIOPOJA- U a30TCOJAEpXkAIlhe  COEIUHEHUS,
OMOJIOTMYECKM AaKTHBHBbIE BellecTBa (YIJ€BOMABI, JKUPBI, OENKH),
MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
COCIMHEHUS, KPUCTAIUIMYECKAsI PEIIeTKA, TUIThl XUMHUYECKUX PEaKIUi
(OKHCITUTENbHO-BOCCTAHOBUTENBHBIE,  9K30-U  SHIOTEPMHUYECKUE,
peakuu MOHHOTO OOMEHa), pacTBOP, JIEKTPOJIUTHI, HEAIEKTPOIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBHUTEIIb,
CKOPOCTh XMMHYECKOW peakIluu, XMMHUYECKOEe PaBHOBECHE), TEOPUHU U
3aKOHBI (TEOPHs] XMMHUYECKOTO CTPOEHHUSI OPraHM4ecKux BeniecTB A.M.
Bbytneposa, Teopus BJIEKTPOJIUTHYECKON JIACCOIMAITNH,
nepuoandeckuii 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHHsI MaccChl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUHA S3BIK XUMHUH, (DAKTOIOTHUECKUE
CBEJICHHsI O CBOWCTBax, COCTaBe, TMOJNYyYeHHH H OE30MacHOM
WCIIOIB30BAHUH BAKHEUININX HEOPTaHWMYECKUX W  OPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa,




npo0em;

BEISIBIISITH MPUYUHHO-CJICICTBEHHBIC CBSI3U u
aKTyaJlu3UpOBaTh  3aJady, BBIBUTAaTh THIOTE3Y €€
peleHusI, HAXOAUTh apryMEHTBI JUIs I0Ka3aTeIhCTBa CBOMX
YTBEPXKICHUIA, 33]]aBaTh MAPAMETPhl U KPUTEPHUH PEIICHUS;
aHAJM3UPOBATh TMOJYYCHHBIE B XOJI€ PCIICHHS 3a7adu
pe3yabTaThl, KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHSIX;

YMETh TEPEHOCUTh 3HAHWS B IIO3HABATCILHYIO W

MMPAKTUYCCKYHO obnactu KU3HCACATCIIBHOCTH.

ChopMUpOBaHHOCTh YMEHUH BBISIBIATh XapaKTEpPHbIE MPU3HAKU U
B3alMOCBSA3b HM3YYEHHBIX IOHSATHM, NPUMEHSATH COOTBETCTBYIOINE
IOHATUS TIPU OINHCAaHUM CTPOCHHUS U CBOWCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB U UX IMPEBPALLEHUI; BBIABIATH B3aUMOCBS3b
XMMUYECKUX 3HAaHUM C MOHATHAMM M IPEACTaBICHUSAMH APYrHX
€CTECTBEHHOHAYYHBIX IPEAMETOB;

ChopMUpOBaHHOCTb ~ YMEHMH  HCIOJb30BaThb  HAWMEHOBAaHUS
XUMHUYECKUX COEIMHEHUN MEXIYHapOIHOI'O COH03a TEOPETUYECKOU U
HPUKIAJAHOM XMMUU U TPUBUAIIbHBIE HA3BaHMs Ba)KHEHIINX BEIIECTB
(3THNIeH, aleTWwIeH, MIUIEPHH, (EeHON, (OPMANBIETH, YKCyCHas
KUCJIOTa, TJIMLUH, YrapHbld ra3, YrJeKUCIbId ra3, aMMuUak, ramieHas
U3BECTb, HETalleHasl U3BECTb, IUThEBAs COJa U APYTUX), COCTABIATh
(bopMyibl HEOPraHMYECKUX M OPraHMYeCKUX BELIECTB, YPaBHEHUS
XUMHUYECKUX peakuuil, OOBACHATH HUX CMBICH; IOJATBEPXKIATh
XapaKTepHble XMMHUYECKHE CBOICTBAa BELIECTB COOTBETCTBYIOIIMMU
AKCIIEPUMEHTAMU U 3aIIUCSIMHU YPaBHEHUM XUMUYECKUX PEAKIUil;
CchopMupoOBaHHOCTb ~ YMEHHMH  yCTaHaBIMBaTb  MPUHAJIEKHOCTD
MU3YYEHHbIX  HEOPraHMYeCKMX M  OpPraHMYeCKHMX  BEIIECTB K
OTpeIeNIEHHBIM KJIaccaM U TpYyIIaM COeIMHEHUN, XapaKTepu30BaTh UX
COCTaB M BaKHEWIIME CBOWCTBA; ONPENENATh BUABI XUMHUYECKHX
CBsA3€M (KOBaJ€HTHas, MOHHAs, METAJUIMYecKas, BOJOPOAHAs), THUIIbI
KPUCTANIMYECKUX PEIIETOK BEIIECTB; KIacCu(pUIMPOBATh XMMUYECKHE
peaxkuuu;

ChopMuUpOBaHHOCTh YMEHHMH NPOBOAMUTH pacyeThl MO XUMHUYECKUM
dbopMysiaM U ypaBHEHHSM XUMHUYECKHX PEaKIUil C HCIOIb30BAHUEM
bu3nIecKkux BEJIMYNH, XapaKTEepU3yIOLINX BELIECTBA c
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOpMaJlbHbIE YCJIOBUS)
ra3oB, KOJMYECTBA BEIIECTBA; UCIIOJIB30BaTh CUCTEMHBIE XUMUYECKUE
3HaHUA JJIS TPUHATHS PEUIeHHMH B KOHKPETHBIX IKU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU M UX IPUMEHEHUEM.

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
Cpe/cTBa MOUCKA,

JIM4HOCTHBIE Pe3yIbTaThl IOJDKHBI OTPaXKaTh B YACTH:
[IEHHOCTH HAyYHOTO TTO3HAHUS:
c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM

JucuunnuHapHsie (IpeAMETHbBIE) PEe3yJIbTAThI U TOJKHBI OTPAXKATh:
BJ'IaJIeHI/Ie OCHOBHBIMH MCETOJAMH HAYYHOI'O ITIO3HAHUA BCHICCTB U
XUMHYECKUX SBJICHUN (HaOMIOJeHHe, W3MEpeHHe, HKCIEePHUMEHT,
MOJICIIUPOBAHUE);




aHali3a u
UHTEPIPETAINH
uHpopmaruu, u
nH(pOpMaIMOHHBIC
TEXHOJIOTHH JIJIsI
BBITTOJTHEHHS 33124
poeCCHOHATBHO
U IeATEebHOCTH

MPAaKTUKW,  OCHOBAHHOIO  HAa  JWajore  KyJubTyp,
CIOCOOCTBYIOIIETO ~ OCO3HAHUIO  CBOETO  MecTa B
MOJIMKYJIBTYPHOM MHPE;

— COBEPILECHCTBOBAHUE SA3BIKOBOM M YUTATEIBCKON KYJIbTYPBI
KaK CpeACTBa B3aUMOJCUCTBUSA MEKY JIFOAbMU U ITO3HAHUSA
MHpa.

MeranpeameTHele pe3yiabTaThl JOJKHBI OTPaXKaTh:
OBnaseHre YHUBEPCAIbHBIMH YYEOHBIMU I103HABATEIbHBIMU
JICHCTBUSIMU:

B) paboTa ¢ uHpopMaIuei:

— BIQJETh  HABBIKAMU  MONy4YeHHS  HHQPOpMAIMU U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSTEIIEHO
OCYHIECTBJISITh  IOUCK, aHAJM3, CHCTEMaTH3alHui0 U
MHTEpHpEeTanio WHGOPMAIMK PA3INYHBIX BUAOB U (HOpM
MPEACTABICHUS;

— CO3/aBaTh TEKCThl B pPa3iIMYHbIX (QopMmMaTax C Y4ETOM
Ha3zHa4YeHUs MH(OPMAIMH U LIEJIEBON ayIUTOPHH, BBIOHpas
ONTUMAJIBLHYIO (HOPMY IPEICTABICHUS U BU3YAIU3AIIHH;

— OLIEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh HH(OpMaLIUH, €€
COOTBETCTBHE MPABOBBIM U MOPAIBHO-ITUYECKUM HOpPMaM;

— BJIAJeTh  HABBIKAMM  DACIO3HABaHHUA U 3allUTHI
uHpopmanuu, UHGOPMAIIMOHHON 0€30MacCHOCTH JIMYHOCTH.

ChopMUpOBaHHOCTb YMEHHMH NPOBOAUTH PACUYEThl IO XUMHUYECKUM
dopMynaM M ypaBHEHHSM XMMHUYECKHX PEAKIUil ¢ MCIOIb30BAHUEM
bu3nyeckux BEJIMYMH, XapaKTepU3YIOILUX BEILIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpPMaJbHbIE YCIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA; UCIOJIb30BAaTh CUCTEMHbIE XUMUYECKHE
3HAHUS [ TPUHATHSA pEIICHHWH B KOHKPETHBIX >KU3HEHHBIX
CUTYallUsIX, CBS3aHHBIX C BELIECTBAMU U UX IPUMEHEHHUEM;
CchopMupoBaHHOCTh YMEHUI TUIAHUPOBATH M BBITOIHATH XUMUYECKUN
OKCHEpUMEHT  (IIpeBpallleHUs]  OPraHMYECKHUX  BEIIECTB  IIpH
HarpeBaHuM, I[OJY4YEHHE OTWIEHa U M3y4YeHUE €ro CBONCTB,
KayeCTBEHHbIE PEaKIMK Ha ajlbJeru/bl, KpaxMaj, YKCYCHYIO KUCIOTY;
JieHaTypauusi OelKOB IpU HarpeBaHUM, I[BETHbIE pPEaKLUU OEJIKOB;
IPOBOJUTh PEAKLUU HOHHOTO OOMEHA, ONpEeAeNATh CPEIy BOIHBIX
pacTBOpOB, KAdeCTBEHHBIE peakuuu Ha cynbdar-, KapOOHAT-
XJIOpU/1-aHUOHBI, HA KaTMOH aMMOHMS; pellaTh 3KCIEPUMEHTAIbHbIC
3ajaun no temam "Mertamibl" u "Hemertamisl") B COOTBETCTBUH C
IpaBUIAMU TEXHUKU 0€30MacHOCTU IpU OOpAIleHUH C BEIIECTBAaMH U
nabopaTOpHBIM  00OpPYZAOBaHUEM; NPEACTABIATh  PE3YyJIbTaThI
XUMHYECKOTO  JKCIepUMeHTa B  (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX pEaKUUd M (GOpMyIuUpoOBaTh BBIBOJBI HAa OCHOBE
ATUX PE3yJbTaTOB;

CdhopMupoBaHHOCTb YMEHHUS aHAJIN3UPOBATh XUMHYECKYIO
nH(pOpMaLIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBOM MHpopManuu, ceTb IHTEpHET U ApyrHe).

OK 04.

O dexTuBHO
B3aMMO/ICHICTBOBAT
b ¥ paboTath B
KOJUIEKTUBE U
KOMaH/1e

JIMYHOCTHBIE PE3YIbTAThl AOJIKHBI OTpaKaTh B YaCTH:
TpaXXIaHCKOTO BOCITUTAHU .

— TOTOBHOCTb BECTH COBMCCTHYIO JACATCIBHOCTb B MHTCPECAX

Ipa)IaHCKOTO OOIIECTBA;

— YMCHHC B3aHMO)IeﬁCTBOBaTB C COOMaJIbHBIMHU MHCTUTYTaMH

B COOTBETCTBUU C WX QYHKIUSIMH U HA3HAYCHUEM.
MeranpeameTHble pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnanenue YHUBEPCATHHBIMHU KOMMYHHUKATHBHBIMHA

JICICTBUSIMU:
0) COBMECTHAsI IESITEIIbHOCTD:

JucnunimHapHble (MpeAMETHBIE) Pe3yabTaThl U T0JKHBI OTPaXaTh:

ChopMupoBaHHOCTb YMEHHH TIAHUPOBATH U BBIOJIHATh XUMUYECKUIN
OKCHEpUMEHT  (IIpEeBpallleHHs]  OPraHUYECKUX  BEIIECTB  MpH
HarpeBaHuM, [OJY4YEHHE OTWIEHAa U M3y4YEeHUE €ro CBOICTB,
KaueCTBEHHbIE PEaKIMM Ha allbJeTu/bl, KpaxMai, YKCYCHYIO KUCIIOTY;
JIeHaTypauusi OelKOB IpHU HarpeBaHUM, IBETHbIE pPEaKIMHU OENKOB;
MPOBOAMTH PEAKIIMM HOHHOIO OOMEHa, OIpEAeNsiTh CPeay BOJIHBIX
pacTBOpOB, KayeCTBEHHbIE peakUWu Ha cyibdaT-, KapOoHaT- H
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MOHUMAaTh W HCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW M
WH/IMBUTyAIbHOH PaboTHI,

MIPUHUMATH eH COBMECTHOM NeSITeTLHOCTH,
OpPraHHW30BBIBATE M KOOPAMHHUPOBATH JCHCTBHS IO €€
JTOCTIDKEHHUIO: COCTaBIATh IUIAH JCUCTBHUH, pacmpenelsTh
polM C y4eTOM MHEHHUH YYacTHHKOB 0OCYXIaTh
pe3yabTaThl COBMECTHOU PaOOTHI.

OBnajieHre YHUBEPCATBHBIMU PETYISITHBHBIMU JCHCTBHUSIMHU:
') MPUHSATHE Ce0s U PYTUX JIFOJICH:

MPUHAMATh MOTHUBBI W apTyMEHTBl JPYTHX JIOJEH Ipu
aHaJIN3€e PE3yJIbTATOB JIEATEIHBHOCTH;

NpPHU3HABATh CBOE IMPaBO M MPaBO JPYrUX JIKOJEeH Ha
OIIINOKHU;

pa3BHUBATh CIIOCOOHOCTH IIOHUMATh MUP C MMO3UIIUU APYTOTO
YeJIOBEKA.

XJIOPUA-aHUOHBI, HA KaTHOH aMMOHMS; peniaTh 3KCIEPUMEHTAIbHbBIC
3amaun no temam "Mertamsl" u "Hemeramnsl") B COOTBETCTBHM C
MpaBWJIaMU TEXHUKH O€30MaCHOCTH MpU OOpaIlleHUH C BEIIEeCTBAMU U
000pyI0BaHKEM;

n1abopaTOpHBIM MPEJICTABIISTh

dhopme
COOTBETCTBYIOIIUX PEaKIuid ¥ (GOpPMyIUpOBaTh BBIBOJBI HAa OCHOBE

pe3yabTaThl

XUMHNYCCKOI'O OKCIICPUMCHTA B 3aI1nucu ypaBHeHI/Iﬁ

9TUX PE3YJIBTATOB.

OK 07.
ConencTBoBaTh
COXpaHEHHIO
OKpY’KaIOILIEeH
Cpenpl,
pecypcocoepexeH
W10, IPUMECHSTh
3HaHUS 00
U3MEHEHUHU
KJINMATa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,
3¢ exTuBHO
JIEUCTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUAX

JIngHocTHBIE PE3YIbTATHI JOJKHBI OTpaXaTb B 4aCTH:

9KOJIOTUYECKOTO BOCITUTAHUS:
c(hOPMHUPOBAHHOCTH IKOJIOTUICCKOU KYIbTYPhI, IOHUMAaHHE
BIIMAHUA CONUAJIBHO-3KOHOMUYCCKUX MponeccoB Ha
COCTOSIHME TMPUPOAHONW M COIMAILHON Cpebl, OCO3HaHHE
JI00ABHOTO XapaKTepa IKOJIOTHIECKUX TPodIieM;
IUIAHUPOBAaHWE M OCYIIECTBICHHWE  JCHCTBUML B
OKpY’Karolllel cpesie Ha OCHOBE 3HAHUS IeNel YCTOWYMBOTO
Pa3BHUTHS YEIIOBEYCCTBA;

AKTUBHOE HENpUATHE JEHUCTBUM, MPUHOCIIIMX BpeL
OKpY>Karollen cpere;

YMEHHE IIPOrHO3UPOBATH HeOIaronpusiTHIC
3KOJIOTUYECKHE II0CJICACTBUS MNpCaAIIpUHUMACMBIX

JENCTBUMN, IPEAOTBPALATh UX.
MeranpeaMmeTHbIe pe3ynbTaThl JOJKHBI OTpaXKaTh:
OgnajieHne yHUBEpCAIbHBIMU Y4€OHBIMH MO3HABATEIbHBIMU

NEUCTBUSIMU:

B) paboTta ¢ nHpopmMarmeii:

JucnumimHapHble (IpeAMETHBIE) Pe3yIbTaThl U IOJKHBI OTPaXaTh:
ChopMupoBaHHOCTb MPEICTABICHUNH: O XUMHUYECKOM COCTaBISIOIIEH
CCTGCTBGHHOHaquOfI KapTUHbl MHpPA, POJIHM XHWMHUU B IIO3HAHHUU
SBJICHUA TPUPOAbI, B (OPMHUPOBAHUHM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIWMOUN s
pelIeHUs] TMPaKTHUECKUX 3aJad U HKOJOTHYECKH OOOCHOBAHHOTO
OTHOUIEHMSI K CBOEMY 3/10POBbIO U PUPOJHOMN CpEIIE;
CopMUpOBaHHOCT, YMEHHUM COOJIIOAATh TMpaBUJa DKOJIOTHUECKH
11e1€cO000pa3HOro MOBEACHUS B OBITY M TPYIOBOW NEATEIBHOCTH B
LEIAX COXPAaHEHHsI CBOErO 3J0POBbS M OKpPYXKAKOUIEH IPUPOIHON
CpCAbl; YYUTBIBATH OIMACHOCTH BOSI[CfICTBI/ISI Ha JXHBBIC OPraHU3MBbI
OMpCACIICHHBIX BCIICCTB, IMOHHWMAs CMBICII IIOKa3aTCJId HpeﬂeHBHOﬁ

HOHYCTHMOﬁ KOHICHTpAaIUH.




UCIIOJIb30BaTh CpelcTBa MH(OPMALIMOHHBIX u
KOMMYHHKAIIHOHHBIX TEXHOJOTHH B PEUICHUH KOTHUTHBHBIX,
KOMMYHHMKQTHUBHBIX M OpraHM3allMOHHBIX  33Jad ¢
coOI0IeHUEM TpeOoBaHUI SPrOHOMUKH, TEXHHUKHU
0€30MacHOCTH, TUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30IaCHOCTH.

K 1.5
Ocy1iecTBIsITh
IKCIUTYaTaIuIo
CYJIOBBIX
TEXHUYECKUX
CPEICTB B
COOTBETCTBUHU C
YCTaHOBJICHHBIMU
NpaBUIAMU U
POLIEAYPAMH,
00eCIeYrBarOIIUM
1 06€3011acHOCTh
onepauui u
OTCYTCTBHE
3arpsi3HeHus
OKpY>Karoleu
CpeIib

MetanpeamerHbie pE3yNbTaTh OCBOEGHUS OCHOBHOI
00pa3oBaTebHON MPOTrpaMMBbl JIOJKHBI OTPAXKaTh:

OBnajieHWe YHUBEPCAIBHBIMH YYEOHBIMU IT03HABATEIHHBIMU
NENCTBUSIMU:

a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:

- caMoCTOSITeNIbHO  (opMynHpoBaTh U  aKTyaJIH3UPOBATH
npo0JeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK UM OCHOBAHUS IS
CpaBHEHWMsI, KJaccu(uKauu U 0000IIeHUS;

- ONpelessaTh IENU JeATENbHOCTH, 3a7aBaTh MapaMeTpbl U
KPUTEPHUU UX TOCTHIKCHUS;

- BBIBIATH  3aKOHOMEPHOCTM W MPOTUBOpEYHS B
paccMaTpuBaeMbIX  SIBIICHUSX; BHOCHTH KOPPEKTHBBI B
JEeSITENIbHOCTh, OIIEHMBATh COOTBETCTBHE PE3YJIbTATOB LEISIM,
OIICHUBATh PUCKHU MOCIIEACTBHUI IS TEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE TPU PEIICHUN KU3HEHHBIX
npo0Jem;

0) 60a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUS:

- CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOWCKY METOJIOB PEIICHUS MPAKTUYECKHUX 3aja4, MPUMEHEHUIO
Pa3TUYHBIX METOJIOB TIO3HAHHSI,

- (dhopMUpOBaHNE HAYYHOTO THUIIA MBIIUICHUS, BIAJCHHE
HAy4YHOM  TEPMHUHOJOTHEH, KIIOYEBBIMU TOHATUAMU U
METOIaMHU;

-OCYIIECTBIISITH IIEJICHANPABIICHHBIN MTOMCK MEPEHOCA CPECTB U
Croco00B JeCTBHS B MPOPECCHOHATBHYIO CPEy

B) paboTa ¢ nHpopmaiueil:

[IpenMeTHble pe3yiabTaTbl OCBOCHHS OCHOBHOM 00pa3oBaTelbHON
MIPOTrpaMMbl JIOJKHBI OTPAXKaTh:

- cpOPMHUPOBAHHOCTH MPEJICTABICHUN: 0 XMMHUYECKON COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJIM XUMHH B TO3HAHUU
SBIICHUIA TIPUPOABI, B (OPMHUPOBAHUM MBIIUICHUS W KYJIBTYPHI
JUYHOCTH, €€ (PYHKIMOHAIbHOW TPaMOTHOCTH, HEOOXOAMMOW st
pElICHUs TPAKTUYECKUX 33/1a4 M YKOJIOTHYECKH 000CHOBAHHOTO
OTHOUICHHSI K CBOEMY 3/I0POBbIO M PUPOIAHOMN CpeEIe;

- BIAJCHUE CHUCTEMOW XHMMHYECKUX 3HAHHWH, KOTOpas BKIIFOYACT:
OCHOBOITOJIATalOIIUE  TMOHATHSA  (XMMHUYECKHUH  DJIEMEHT, aTOoOM,
SIIEKTPOHHAss 000J0YKa aroma, S-, P-, O-2J€KTpOHHBIE OpPOHTAIIH
aTOMOB, HOH, MOJIEKYJIa, BaJIECHTHOCTh, OJJICKTPOOTPUIIATEILHOCTb,
CTENEHb OKMCIIECHUS, XUMHUYECKas CBs3b, MOJIb, MOJSIpHas Macca,
MOJIApHBIA 00BEM, YITIEpOJAHBIA CKeJeT, (PyHKUHOHalIbHAs TIpyIIa,
paaukan, HW30MEpHsi, HM30MEpPbI, TOMOJIOTMYECKHUU psi, TOMOJIOTH,
YIJIEBOJOPOABI,  KHCIOPOJA- W a30TCOJAEpXAIIUe  COCTUHEHUS,
OMOJIOTHMYECKH aKTHBHBIE BellecTBa (YIJI€BOMABI, JKUPBI, OCNKH),
MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COEIMHEHUS, KPUCTAINIMYECKAs] PELIETKA, TUIIBI XUMHUUECKUX peaKIuil
(OKHCIHUTENIbHO-BOCCTAHOBUTEIBHBIE, JK30- U  DHJAOTEPMHUYECKHUE,
pEaKIuu MOHHOTO OOMEHa), pacTBOP, DJIEKTPOIHTHI, HEINEKTPOIUTHI,
ANEKTPOJIUTHYECKAS JTUCCOIMAINS, OKUCIUTENh, BOCCTAHOBHTEIb,
CKOPOCTh XMMHYECKOHN peakluu, XMMUYECKOEe PaBHOBECHUE), TEOPUU U
3aKOHBI (T€OpUs XUMHUYECKOTO CTPOEHUSI OpraHNYecKux Bemiects A.M.
bytnepoga, TEOpUst 3JEKTPOJIUTUYECKON JIMCCOLIMAINH,
nepuoanueckuii 3akon JI.M1. MenneneeBa, 3aKOH COXpaHEHHS MacChl),
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- BJIAJICTh HAaBBIKAMU TOJIYYCHHUS WH(OPMAIIUU U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYLIECTBIIATh IOUCK, AHAJIU3,
CHUCTEMAaTH3AIMI0 ¥ WHTEPIPETANNI0 UHPOPMAIIUHA Pa3THYHBIX
BUJIOB U (DOPM Tpe/ICTaBICHMUS;

- OILIGHHUBATh JOCTOBEPHOCTh, JETUTUMHOCTh MH(POPMAIINH, €€
COOTBETCTBUE ITPABOBBIM U MOPAIbHO-3TUYECKUM HOpPMaM;
OBmageHue YHUBEpPCAIbHBIMU KOMMYHHUKATUBHBIMHU
JCUCTBUSIMU:

a) oO1ieHue:

- OCYILECTBJIATh KOMMYHMKAIIUU BO BCeX c(epax KU3HU;

- pacro3HaBaTh HEBEpOaJbHbIE CPE/ICTBA OOIIECHUS, TOHUMATh
3HAYCHUE COLMAJIBHBIX 3HAKOB, PAaclO3HaBaTh IPEANOCBUIKU
KOH(JIMKTHBIX CHTyallMd M CMATYaTh KOH(IJIUKTHI, BIAJCTh
pasMYHBIMM ~ crioco0amMu  OOLIEHMsT M B3aUMOJCHCTBHUSA;
apryMEHTUPOBAaHHO  BECTH  JMAIOl, yMETb  CMsAr4arh
KOH()IMKTHBIE CUTYallUU;

- pa3BEpHYTO U JIOTMYHO M3JaraTb CBOK TOYKY 3pEHHS C
VICII0JIb30BAHUEM SI3BIKOBBIX CPEZCTB;

0) cOBMeCTHas JIeSITEIbHOCTD:

- MOHUMAaThb M HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U
UH/IUBUYaJIbHOW pPaboOThl; BHIOMpATh TEMAaTUKy U METOMAbI
COBMECTHBIX JEWCTBUH C YYeTOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

- MIPUHUMATH LeH COBMECTHOI JeSITENIbHOCTH,
OpraHM30BBIBATE W KOOPAMHUPOBATH JACUCTBHA IO €€
JOCTH>)KEHUIO: COCTABJIATH IIJIAH JIEUCTBUM, pPaclpenessaTh POIr
C Y4eToM MHEHHUH YYaCTHUKOB OOCYXAaTh pe3yJbTaThl
COBMECTHOM paboThI;

- OCYILECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEICHHUE B
pa3IMuYHbIX  CUTyallUsX,  MOpPOSBIATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUITUATHBHBIM.

3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XHMHUH, (PAKTOIOTHYECKHE
CBEJICHUS O CBOMCTBaxX, cCOCTaBe, IIOJYy4eHUH U Oe30macHOM
UCIOJb30BaHUN BAXKHEHIIMX HEOPraHWYECKUX M  OPraHMYeCKHX
BEIIECTB B OBITY U PAKTUYECKOH IEeATETbHOCTH YEIIOBEKa,

- c(OpPMHUPOBAHHOCTb YMEHHUH BBIABIATH XapaKTEpHbIE NPU3HAKU U
B3aMMOCBSA3b HM3YYEHHBIX IOHATHM, NPUMEHATb COOTBETCTBYIOIUE
MOHATUS IPU ONHUCAHUU CTPOCHUS WM CBOMCTB HEOPIaHUYECKUX U
OpPraHMYECKHUX BEIIECTB U UX INPEBPAILECHUN; BBIBIATH B3aUMOCBS3b
XUMUYECKAX 3HAHUW C IMOHATUAMM W IPEICTABICHUSIMH JPYTUX
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- chopMHUPOBAaHHOCT, YMEHUH  HCIOJB30BATh  HAWMEHOBAHHS
XUMHUYECKUX COCTUHEHUN MEXKIYHAPOTHOTO COI03a TEOPETUUECKOU U
MPUKIATHON XUMHH W TPUBHUAJIbHBbIC HA3BAHUS BAKHEHININX BEIIECTB
(oTHNeH, aneTWiieH, TIUIEpHH, (QeHOd, (OpMalbIeTHa, YKCYCHas
KHUCIIOTa, TJIMIUH, YrapHbIM ra3, YrJIeKUCIbld ra3, aMMHakK, ramieHas
W3BECTh, HETallleHas W3BECTh, MUTHEBAS COAA U JPYTUX), COCTABIATH
dbopMyInbl HEOPraHMYECKUX W OPraHUYEeCKHX BEIIEeCTB, YpPaBHEHUS
XUMUYECKUX PEAKIUH, OOBICHATh MX CMBICH;, TOATBEPKIAThH
XapakTepHble XHUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMU
HKCIIEPUMEHTAMU U 3aMUCSIMHU YPaBHEHUI XUMUYECKUX PEaKIIHiA;

- cOpMHMPOBAHHOCTh YMEHMH YCTaHaBIMBAaTh NPUHAIJIEKHOCTh
W3YYEHHBIX  HEOPraHMYeCKMX M  OpPraHWYEeCKUX  BEIIeCTB K
OIpeIeIeHHBIM KJlaccaM U TpyIIaM COeTMHEHUH, XapaKTepu30BaTh UX
COCTaB M BaKHEUIINE CBOWCTBA; ONPENENATh BUABI XUMHUECKHUX
cBsizell (KOBaJeHTHas, MOHHAs, METAJUINYeCKas, BOJOPOJHAsI), TUIIBI
KPUCTATIMYECKHUX PELIETOK BEIIECTB; KIACCU(PUIIMPOBATh XUMUYECKUE
peaKiuu;

- BIIQJICHUE OCHOBHBIMM METOJlaMU HAy4YHOI'O IO3HAHUS BEILECTB U
XUMHUYECKHX SBJICHUH (HaOmioJaeHue, HW3MepeHHe, HKCIEPUMEHT,
MOJIEJTUPOBAHUE);

- C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MNPOBOAWUTL PACUYCTHI 1O XHUMHUYCCKUM
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OBJ'IaI[CHI/Ie YHUBCPCAJIbHBIMU PETYIATHBHBIMU ,Z[eﬁCTBHHMHI

a) CaMOOpTaHU3aIHUS:

- CaMOCTOSITENTLHO OCYILECTBIISATh MO03HABATEIBbHYIO
NeSITeTTbHOCTD, BBISIBIISITh poOJIeMBI, CTaBHUTh "
dbopMynupoBaTh COOCTBEHHBIC 3aJadydl B 00pa3oBaTEIbHOU
NEeSITETIbHOCTH Y )KU3HEHHBIX CUTYAIUIX;

- CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PELICHHUs NPOOIEeMbI C
YYETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
NPEINOYTEHUH; TaBaTh OLIEHKY HOBBIM CHTYAIHsIM;

- pacmupsATh PaMKH Y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX
NPEINOYTEHUH; IeIaTh OCO3HAHHBIA BBIOODP, apryMEHTHPOBATH
€ro, OpaTh OTBETCTBEHHOCTh 3a PEIIICHUE;

- OLICHUBATh MPHOOPETECHHBIN OIIBIT;

- CrocoOCTBOBaTh (POPMHPOBAHUIO M TPOSBICHUIO MIMPOKOH
SPYIUIMH B Pa3HBIX O0JACTAX 3HAHUH, MOCTOSHHO IMOBBIIIATH
CBOI 00pa30BaTeNbHBINA M KYJIBTYPHBIA YPOBCHB;

0) CaMOKOHTPOJIb!

- JaBaTh OIICHKY HOBBIM CHTYAIlMsIM, BHOCHTh KOPPECKTHBBI B
NeSITeIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEIISIM;

- BIAJeTh HABBIKAMHM IIO3HABATEIILHOW pedIIeKCHH  Kak
OCO3HAHMsI COBEpIIAEMBIX JEHCTBHUM M  MBICIUTENbHBIX
IPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUH;

- UCMOJIb30BaTh NpHEMbl pe(eKCUu JUIsl OLIEHKU CHUTYalluu,
BHIOOpa BEPHOTO PEIICHUS;
B) AMOITMOHATBHBIN
c(hOopMUPOBAHHOCTD:

- CaMOCO3HaHMs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE
SMOIIMOHATHFHOE

- COCTOSIHHE, BHUJETh HANpPaBICHUS PA3BUTUS COOCTBEHHOM
SMOILIMOHAIBHOMN cdepbl, ObITh YBEPEHHBIM B ceOe;

- CaMOpPEeryJIUpPOBaHMs, BKIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE
NPUHUMATH OTBETCTBEHHOCTH 32 CBOE MOBEJEHHE, CIOCOOHOCTh
aJanTUPOBATHCS K SMOIMOHATHHBIM U3MEHEHUSIM U MPOSIBIIATH

HHTCIIJICKT, np €JIIoararoun

dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEaKIUi C HCIOIb30BAHUEM
buznuecKux BEJIMYUH, XapaKTEepU3YIOIINX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOpPMaJIbHbIE YCJIOBUS)
ra3oB, KOJMYECTBA BEIECTBA; UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE
3HaHUA JJIS TPUHATHS PEUIeHHI B  KOHKPETHBIX >KU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM;

- cOopMHPOBaHHOCTP yYMEHUH IUIAHUPOBAaTb U  BBINOJHATH
XUMHUYECKUNA HKCIEPUMEHT (MpeBpallleHusi OpPraHMYeCKUX BEIECTB
NpU HAarpeBaHUM, TOJTYYCHHE STHIIEHA W H3YYCHHE €ro CBOICTB,
KaueCTBEHHbBIE PEaKIIMK Ha allbJIeTU b, KpaxMall, YKCYCHYIO KHUCIIOTY;
JNeHaTypanus O€JIKOB TpW HarpeBaHWM, LBETHBIC PEAKIMU OENKOB;
MPOBOANTh PEAKIIMM HOHHOTO OOMEHa, OINPEAeNsATh CPEeAy BOIHBIX
pacTBOpOB, KadeCTBEHHBIE peakuuu Ha cynbdar-, KapOOHAT-
XJIOPUJ-aHUOHBI, Ha KaTHOH aMMOHMS, pellaTh SKCIEPHUMEHTaJIbHbIC
3ajaun no temam "Mertamibl" u "Hemetannsl") B COOTBETCTBUHU C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH MpU 0OpallleHUuu C BEIIeCTBaMU U
nabopaTOpHBIM  00OpPYZAOBaHUEM; NPEACTABIATh  PE3YyJIbTAThI
XUMHUYECKOTO  JKCIepuMeHTa B  ¢GopMe 3alucu  ypaBHEHUU
COOTBETCTBYIOIIUX pPEaKUUd M (POpMyIUpoOBaTh BBIBOJBI HAa OCHOBE
ATHX PE3yJIbTATOB;

- chOpMUPOBAHHOCTh ~ YMEHHS  aHaJIM3UPOBAaTh  XHMHUYECKYIO
MHpOpPMALIMIO, TOJIY4aeMyl0 W3 pa3HbIX HCTOYHMKOB (CpeiCTB
MaccoBoi uHpopMaluu, cetb UHTEpHET U pyrue);

- c(OpMHUPOBAHHOCTh yMEHHUIl COONIOJaTh MpaBHiia SKOJIOTHYECKU
11e1€cO000pa3HOro MOBEACHUS B OBITY M TPYIOBOW NEATEIBHOCTH B
LEIAX COXPAHEHHs CBOETO 3J0POBbS M OKPYKAKOLIEH MNPUPOIHON
Cp€Abl; YYHUTBIBATH OIIACHOCTH BOS)IGfICTBI/IfI Ha JXHBBIC OPraHU3MBI
OMpCACIICHHBIX BCIICCTB, INMOHHWMAs CMBICII IIOKa3aTCJId HpelleJ'II)HOI\/II
JIOTTYCTUMOW KOHLEHTpaLuu
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IMOKOCTb, OBITh OTKPBITHIM HOBOMY;

- BHYTPEHHEW MOTHMBAlLM{, BKJIIOYAIOLIEH CTPEMIICHUE K
JOCTHKEHUIO LIEJIM M yCIeXy, ONTUMHU3M, WHHLIHAATUBHOCTD,
yYMEHUE JACUCTBOBATh, UCXO U3 CBOMX BO3MOKHOCTEN;

- OMIATUH,  BKIIOYAIOIIEH  CIIOCOOHOCTh  IMOHMMATh
OMOLMOHAJIIBHOE COCTOSIHME JPYI'MX, Y4YWUTBIBaTH €ro IIpu
OCYILECTBJIEHUM KOMMYHHUKAIMH, CIIOCOOHOCTh K COYYBCTBHIO
U CONIEPEKUBAHMIO;

- COLMAIbHBIX HABBIKOB, BKJIOYAIOIUX  CIIOCOOHOCTb
BBICTpAauBaTh OTHOIIEHUS C APYTUMHU JIOAbMH, 3a00THTHCS,
HPOSIBIIATH UHTEPEC U pa3peliaTb KOH(QIUKTHI,

I) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATH ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

- IPUHUMATh MOTUBBl M apryMEHTBhl JAPYIHX JIIOAECH IpH
aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE IIPaBO U MPaBO JPYrHX JIOAEH Ha OLIMOKHU;
pa3BUBaTh CHOCOOHOCTh MOHUMAaTh MHUP C TMO3ULHUHU JPYroro
YEJI0BEKa.
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2. CTpyKTYypa U coaepxaHue 001meo0pa3oBaTe/IbHOM IUCHUIIIMHBI

2.1. O0beM TUCHUILIUHBI ¥ BUJbI Y4e0HOH padoThI

Buj yueOHoi padoThl

O0BeM B yacax

Bun yuyeO6Hoii padoThI

Oo0BeM B yacax

O0beM 00pa3oBaTe/IbHON NPOrPAMMBI JUCHUIIJIMHBI /8
B T.4.

1. OcHOBHOE co/lep:KaHue 66
B T.4.

Teoperuyeckoe o0yueHmne 32
IlpakTHYecKHe 3aHITHS 24
JlabopaTopHbie 3aHATHS 10
2. TIpodeccnoHaTBLHO OPHEHTHPOBAHHOE 12

cojep:kaHue (coaepkaHue MPUKJIATHOT0 MOIYJIsA)

B T.4.

Teopernueckoe o0yueHnmne 8
IIpakTHyeckune 3aHATHS 4

3. IlpomexyrouHasi atTecTauus (nud. 3a4eT)

Hud. 3aueT BXOAUT B
00111e€ KOJIMYECTBO YaCOB

CamocrosiTesibHasi padoTa 00y4arierocst (Bcero)
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2.2. TemaTuyeckuii IJIaH U coaep:xkanue yueoHoi qucuunianabl OY .10 Xumust

.. dopmMupyembie
. HaumenoBanue Conep:xkanue y4eOHOTro MaTepuasia (0OCHOBHOE M MPO(ecCHOHAILHO OPHUEHTHPOBAHHOE), O0Bém KOMITETeHIHI
pa3aesioB U TeM JadopaTopHbIe U MPAKTHYeCKUe 3aHATHS, IPUKJIATHON MO1YJ/Ib 4acoB (OK, TTK)
bl
1 2 3 4
Pa3nes 1. TeopeTnueckue 0CHOBbI XMMHMHU 26
Tema 1.1. Conep:xaHue y4e0HOro MaTepuaJsia 4 OK 01
OcCHOBHbBIE XUMHUYECKHE
Beenenne. OCHOBHbIE XMMHMUYECKHUE 3aKOHBI U MOHATUA. OTHOCUTENIbHBIE aTOMHAs U MOJIEKYJIspHas
HOHSTHS U 3aKOHBI,
CTPOCHHE ATOMOB Maccel. MomsipHas macca. KosmdectBo BemectBa. MaccoBas nonst BemiectBa. 3akOH ABOraipo. 2
MousipHblii 00BEM razoB.
XUMHUYECKHX IJIEMEHTOB
XUMHYECKUH dJeMeHT. ATOM. Sapo aroma, M30TOmNBI. DJIEKTPOHHAs 000J0YKa. DHEPreTHUYECKUE
YPOBHHU, MOJYPOBHH. ATOMHBIC oOpOuTanu, s-, P-, d- snemeHTbl. OCOOCHHOCTH pacIpeIeICHUsI 5
AJIEKTPOHOB IO OpOUTAIsIM B aromMax »3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOAOB. JIEKTPOHHAS
KOH(Urypanus aTOMOB.
IIpakTHYeckHe 3aHATHSA: 2
[Ipaktnueckass pabora Ne 1 «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbI B XUMHHM M PacyeTbl II0 9
YPAaBHEHUSIM XUMHUYECKHUX PEAKLIAN»
Tema 1.2. Coaepixanue yueOHOro MaTepuaJa OK 01
[Tepuoguuecknii 3aKOH U | YCTAHOBJIEHHE CBA3M MEXAY CTPOCHMEM AaTOMOB XHMMYECKHX 3JEMEHTOB M MEepHUOJUYECKUM OK 02
Ilepnonnyeckas cucreMa (M3MEHEHHEM CBOMCTB XMMHUYECKMX 3JEMEHTOB M MX COCTUHEHHWH B COOTBETCTBHH C TIOJOKECHUEM
XUMHYECKHX 3JIEMEHTOB | [leproanueckoi CUCTEMBI.
A. 1. Menneneesa, nx IpakTHYeCKHE 3aHSITHS: 2
CBS3b C COBPEMEHHOMN ”
. [IpakTuueckass pabota Ne 2 «l3yueHue nepuogudYecKUX 3aKOHOMEPHOCTEH M UX B3aUMOCBSI3U CO
TEOpHEN CTPOCHUS
CTPOEHHUEM aTOMOB» 2
aTOMOB
Tema 1.3. Coaepxanue y4eOHOro MaTepuaia 2 OK 01
CTPOCHI/Ie BENIECCTBA CTpoeHHe BellecTBa. XUMHUECKas CBA3b. BHUIBI XUMHUYECKOU CBS3U (KOBaJ'IeHTHa}I HEMnoJsIpHas 1
U IpUPOJA XHMMUYECKOM | MONIsIpHAs, WOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOH XWMHYECKOH CBSI3U 2
CBSI3H. MHoroo0Opasue | (0OMeHHBI u JIOHOPHO-aKIENTOPHBIN). Bonoponnas CBS3b. BaneHTHOCTS.
BEIIECTB DIIEeKTpOOTpHUIATENBHOCTh. CTENeHb OKUCIEeHNs. FIOHBI: KATHOHBI M AaHWOHBI.
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IIpakTnyeckne 3aHsiTHsA:

[TpakTrueckas padota Ne 3 «CTpoeHue BEIIeCcTBa U MPUPOJIa XUMUICCKOMN CBSA3H»

Tema 1.4. Cozep:xanue y4eGHOTro MaTepuaia OK 01
Knaccupurauus, u Knaccugukanus HeopraHudecknx BemiecTB. HoMeHKnaTypa HEOPraHMYECKHX BEHIECTB (OKCHBI, OK 02
HOMCHKJIaTypa TUAPOKCUABI, KHUCJIOTHI, conu). BemecTtBa MOJIEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUS.
HCOPraHMICCKUX ArperaTHble cocTOsiHUA BemiecTBa. Kpucramumdyeckne u amop(dHbIe BemecTBa. 3aKOH MOCTOSHCTBA 2
BCIICCTB CcoCTaBa BEIIECTBA. THIBI KPUCTAUIMUECKHX PEIICTOK (aTOMHas, MOJICKYJsApHAas, HWOHHAasi,

METaJIJIMYECKast). 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTAININYECKON PEIIETKH.

IIpakTHYeckue 3aHATHA: 2

[Tpaktuyeckas padora Ne 4 «PerieHne npakTHUeCKuX 3a1aHuil o KiaccuuKaluy, HOMEHKIIAType U 2

XUMHYECKHM (HOpMyJIaM HEOPraHUIECKHUX BEIIECTB PA3JIMYHBIX KIACCOB)
Tema 1.5. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
Tunsr XUMHYECKUX | XuMmudeckas peakuus. Knaccudukanus XMMUYECKUX peakUud B HEOPraHMYECKOW U OpraHMYEcKOi
peakuuit XUMHUHU. 3aKOHBl COXPAaHEHHs MacChl BEIIECTBA, COXPAHEHUS M NPEBPALLCHUS DSHEPruu IpuU

XUMHYECKUX peakuusax. OKHUCIUTEbHO-BOCCTAHOBUTEIbHBIE pEAaKUUU (YpPaBHEHMSI OKHUCIICHUS- 5

BOCCTAHOBJICHMSI, CTCIEHb  OKHUCIICHHS, OKHCIUTEIb M  BOCCTAHOBUTENb, OKUCIHUTEIBHO-

BOCCTAHOBUTEJIBHBIE PEAKIIMM B IPUPOAE, IPOU3BOACTBEHHBIX IIPOLECCAX M KU3HEIEATECIBHOCTH

OpPraHHu3MOB).
Tema 1.6. Conep:xanue yueOHOTro MaTepuaJia 2 OK 01
Ckopocth  xuMHYecKuX | CKOpPOCTh pEaKIMH, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX (DAaKTOPOB: MPHPOIBI PEArHPYIOIIUX BEIIECTB, OK 02
peakuui.  XHMMHUYECKOE| KOHICHTPAI[MM PEarnpyIoMIUX BEIIECTB, TEMIEpPaTypbl M IUIOMIAAH PEaKIIMOHHOW ITOBEPXHOCTH.
paBHOBecHE TemoBble 3P PEKThl XUMHUECKUX peaKUui: 3K30- W SHAoTepMHueckue peakuuu. OOpaTumble 2

peakuun. XuMHU4eckoe paBHOBecHe. DAaKTOPBI, BIMAIOLIIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS

(KOHILIEHTpallMsl pEeareHTOB MM NPOAYKTOB peaklMM, AaBiieHue, Ttemieparypa). I[lpunuun Jle

[ITarensbe.

IIpakTHYeckne 3aHATHSA: 2

[Ipaktuueckas padota Ne 5 «BnustHue pa3nuaHbX PakTOPOB HA CKOPOCTh XUMHYECKOW pPEaKITUI 2
Tema 1.7. IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJICP/KAHME 2
PactBopsl, Teopust| PactBopsl. Buibl pacTBOPOB MO COAEpKaHUIO pacTBOPEHHOTro BenlecTBa. PactBopumocts. [lonsaTue o OK 01
SIICKTPOTUTHIECKOM JUCIIEPCHBIX cucTeMax. VICTHHHBIE U KOJUIOUAHBIE pacTBOpbl. MaccoBas [0JI BEIECTBA B PaCTBOPE. 2 OK 02
JIUCCOIMAIIMU W WOHHBIHA | [ToHsiTHE 0 BOJOpOaHOM Tokasatene (pH) pactBopa. DiekTpoiuTryeckas aucconunarus. CUIbHbIE U OK 07
oOmen cy1abble JIEKTPOIUTHI, HEANIEKTPOIUTHL. Peakiiun noHHOro oOMeHa. IIK 1.5
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Conep:kanue y4eOHOT0 MaTepuaJia

Jlaboparopnas pabora Nel «IlpuroroBieHue pacTBOpoB. PelieHne NpakTUKO-OpUEHTHPOBAHHBIX
pacyeTHBIX 3aJaHUI Ha PacTBOPHI, UCIOJb3yeMble B OBITOBOM M IMPOHM3BOACTBEHHOW AEATEIHHOCTH
4eI0BeKa»

OK 01
OK 02
OK 04

Pa3nes 2. Heoprannueckasi XuMust

10

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE

Mertamibl. [Tonoxenue metayuioB B [lepronndeckoit cucteMe XUMHUECKUX 371eMeHTOB. OCOOEHHOCTH
CTPOEHHUSI 3JIEKTPOHHBIX O00O0JIOYEK aTOMOB MeTauioB. OOmue (Qu3nMuecKue CBONCTBA METAJLIOB.
CrnaBbl MeTaJJIOB. JJEKTPOXMMMUYECKUH psAJl HANPSHKEHUH METAuIoB. XMMHYECKHE CBOMCTBA
BOXHEHIINX METAJUIOB (HATpUM, KaJdui, KaJblUil, MarH1i, aTlOMUHHUM, LIMHK, XPOM, XKeJe30, Melb) U
ux coequHeHnil. O0mue crnocoObl morydeHust MeTayuioB. [IpiMeHeHe MeTaJIoB B OBITY M TEXHUKE.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
OK 02
I[IK 1.5

Hewmeramnsl. [lonoxenue HemeramuioB B Ilepuonmyeckoil cucreMe xumudeckux siemeHTos JI.H.
MenzeneeBa 1 OCOOEHHOCTH CTPOEHUS aTOMOB. PU3HUECKHE CBOMCTBA HEMETAJUIOB. AJIIOTPONHUS
HEMETAJIOB (Ha NpuMepe Kuciopona, cepsl, ¢ochopa u yriepoga). XUMHUECKHE CBOMCTBA U
NPUMEHEHHE BAXHEUIINX HEMETAIJIOB (TaJOreHOB, CEphl, a30Ta, Gocopa, yriaepona U KPeMHHUs) U UX
COEMHEHUHN (OKCHIIOB, KHMCIOPOACOAEPKAIIUX KHUCIOT, BOJOPOJHBIX coefauHeHuil). [Ipumenenue
BOKHENIIMX HEMETAJUIOB U UX COCMHECHUM.

XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHAOB, THAPOKCHUIOB,
KHCIIOT, cojied u fAp.). ['eHeTndeckass CBA3b HEOPraHUYECKHX BEIIECTB, MPUHAICKANUX K
pa3IMYHBIM KjaccaMm. 3aKOHOMEPHOCTH B HM3MEHEHHUUM CBOWCTB MPOCTBIX BEUIECTB, BOJOPOJHBIX
COCIMHEHUH, BBICIIUX OKCUJIOB M TUJIPOKCHUIOB.

HpaKanecm[e 3aHATHUA:

[Tpaktuyeckas padora Ne 6 «CocraBineHne ypaBHEHUN XUMHUECKUX PEAKLUH ¢ y4acTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHUYECKUX BELIECTB

OK 01
OK 02

Tema 2.2.
Wnentuduxanus
HEOPTraHUYECKHUX
BEIISCTB

Coaep:xanue yueOHOro MaTepHuaJia

Pemenne oSKCnepUMEHTANBbHBIX 33dad MO HUACHTHU(PHUKAIIMM HEOPTaHWYECKUX  BEIIECTB C
HUCITIOJIB30BAHUECM UX (1)I/IBI/IKO-XI/IMI/I'-IGCKI/IX CBOI>'ICTB, XapaKTECPHBIX KAUCCTBCHHBIX peaKHHﬁ.
JlabopaTtopHnast pabota Ne 2 «nenTudukaiys HeOpraHMIECKNX BEIIECTBY

OK 01
OK 02
OK 04
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Pa3znea 3. TeopeTuueckue 0CHOBbI OPraHUYECKOH XUMUM 4
Tema 3.1. Conep:xkaHue yueOHOro MaTepuaJia 2 OK 01
Knaccudukanus, IIpeamer opraHM4ecKOM XUMHUU: €€ BO3HUKHOBEHME, Pa3BUTHE U 3HAYCHHE B IIOJyYCHUU HOBBIX
CTPOEHHUE U BEILECTB U MaTepUaioB. Teopust CTpoeHUs1 Opranndeckux coequHeHuii A.M. bytneposa, e€ oCHOBHbIE
HOMEHKJIaTypa nojoxeHus. CTpyKTypHbIe (OPMYJIBI OpPraHUYECKUX BEIIECTB. | OMosIorusi, n3omMepusi. XuMHUUECKas
OpPraHWYECKUX BEIIECTB | CBSI3b B OPraHUYECKUX COCUHEHUSX: KPAaTHBIE CBA3H, G- U T-CBA3H. 2
[IpencraBienne o KiIacCM(PUKAIMKA OpraHUMYECKHX BemlecTB. HOMEHKIaTypa OpraHU4ecKHUxX
COeIMHEHUI (cucTeMaTHYecKas) U TPUBHAJIbHbIE HAa3BAaHUS BaXKHEHIIMX MpEACTaBUTENEH KJIaccoB
OpPraHMYECKUX BEIIECTB.
IlpakTHyeckne 3aHATHA: 2
[Tpaktuyeckas padora Ne 7 «Pacuér MoneKyIsipHON (OpMyIIBI OPraHMYECKOTO BEIIECTBA MCXOJS U3 2
9JIEMEHTHOTO cocTaBa (B %0)»
Pasnes 4. YriieBoaopoabl 12
Tema 4.1. Copaeprxanue y4eOHOIro MaTepuasa 4
VTIIeBoA0pOIbl M UX [IpenenbHble yriaeBoIOpoAbl (aJKaHbl): COCTaB U CTPOEHHME, FOMOJIOTMUYECKUM psAa. MeTraH u 3TaH:
IIPUPOJHBIC HCTOYHUKH | cocTaB, CTpOeHHE, (U3MUYECKHEe U XUMHUYECKHEe CBONCTBA (peakiuu 3aMelleHHs U TOpeHus), 2
N0JIyYE€HUE U IPUMEHEHHE.
HenpenenbHble yrieBo0pO bl (AIKEHBI, AKAMEHbBI, aJIKHHBI).
AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHMYECKHH psiA. OTWIEH M NPONHIEH: COCTaB, CTPOEHHE, OK 01
dbusznyeckue M XMUMHYECKHE CBOMICTBa (peakiuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpATallly, OK 02
OKHCJICHUS U TIOJTMMEPU3alN) IOJy4YeHHE U IPUMEHEHHUE. OK 07
Ankanuensl: OyramueH-1,3 u MerunOyranueH-1,3, XUMHUYECKOE CTpOEHHE, CBOMCTBA (peakuus 2
NOJMMEPHU3AIHH), IPUMEHEHHE ([T CHHTE3a PUPOTHOTO U CHHTETUYECKOTO KaydyKa U PE3UHBI).
AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHMsSI, TOMOJIOTUYECKHH PsJl. ALETUIICH: COCTaB, XMMHUYECKOe
CTpoeHHe, (U3MYEeCKHMEe W XHUMHUYECKHE CBOMCTBA (peakUuu TUIPUPOBAHMS, TallOT€HUPOBAHUS,
THpaTalliy TOPEHHsI), MOJyUYeHUEe U MPUMEHEHHE (MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JJIsI
CBapKH M PE3KH METAJIJIOB).
IIpodeccnoHATIbLHO OPUEHTHPOBAHHOE COACPKAHUE 2
ApomaTHuecKre YrieBoaoposl (apeHsl). beHszonm u Tomyos: cocraB, CTpocHHE, (U3NYECKHE H OK 01
XUMHUYECKHE CBOWCTBA (peaklUy TaJIOTeHUPOBAHUS W HUTPOBAHUSA), TOJIYYEHHE H TMPUMEHEHHE. OK 02
TokcHuHOCTh apeHOB (BiMsSHHE OCH30Jla Ha OpraHW3M 4eJoBeKa). [ eHeTHYecKas CBA3b MEXIY 2 OK 07
IIK 1.5

YIIEBOIOPOAAMH, TPUHAIEKAIMMHY K Pa3IUYHBIM KJIaCCaM.
[TpupoaHble UICTOYHUKH YTIIeBOAOPOIO0B. [IpupoaHselii ra3 u nomyTtHble HedTsAHbIe ra3sl. HegTs u eé
npoucxoxaenue. CnocoObl  mepepabOTKH  HePTH: TEperoHka, KpPeKUHr  (TepMUYECKHH,
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KaTaJIMTH4ecKuil), muponu3s. [IponykTel nmepepaboTku HePTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBII yroJib M IPOJYKTHI €ro nepepadoTKu

IIpakTHYecKue 3aHATHSA: 2 OK 01

[Ipaktuueckas pabora Ne 8§ «CocraBieHue CTpPYKTYpHBIX (opmyn. HoMeHkmarypa opraHMYecKHuX 2 OK 02

BELIECTBY OK 07
Tema 4.2. Conep:kanue y4eOHOT0 MaTepuaJia OK 02
DU3NKO-XUMUYECKUE TpuBnanbHas W MEXIyHapoaHAas HOMEHKIATypa, XHMHUYECKHE CBOMCTBA, CHOCOOBI IOIYy4eHUS OK 04
CBOMCTBA YIIIEBOAOPOJIOB | YIJICBOAOPOI0B (HA IPUMEPE dTaHa, ITUIICHA, AlleTHIICHA | JIP.).

IIpakTHYecKue 3aHATHSA: 2

[Tpaktuyeckas pabora Ne 9 «XuMuueckrue CBOMCTBA U CIIOCOOBI OJTYUYEHHUS YTIIEBOIOPOIOBY 2

JlabGopaTtopnast pabota Ne 3 «[lonmyueHue u CBOMCTBA yIIE€BOAOPOIOBY 2
Pasznea S. Kucaopoaoconepxamme oprannyecKkie coeIuHeHUus 10
Tema 5.1. Coaep:xanue yue0HOro MaTepHaJia 2 OK 01
Cnuptsl. Oenon [penenbHble OAHOATOMHBIC CHUPTHI (METAHOI M ATAHON). CTPOCHUE, (DUBUYECKUE U XUMHUYCCKUC OK 07

CBOWCTBA (peakUuu C aKTUBHBIMU MeETaJUIAMHU, TaJIOTEHOBOJIOPOJAMH, TOpEHHE), HpPHUMEHEHHUE.

Bognoponnbie cBa3u Mexay MoJekylnaMu cnuptoB. dusnonornyeckoe AecTBUE METaHOJAa U ATAHOIA

Ha OpPTraHu3M YeJIOBEKA.

MHOroaroMHble CHUPTHI (ITWICHTJMKOIb W TIUIEPHH). CTPOCHHE, (PHU3MYECKUE M XUMHUYCCKUE 5

CBOMCTBa (B3aMMOJICIICTBHE CO IIEJIOYHBIMU METaJIaMH, KaUeCTBEHHAs PeakLus Ha MHOrOATOMHbIE

cnupthbl). Pu3noNorHyecKkoe JeicTBME Ha oOpraHu3M uenoBeka. [IpumeHeHuwe rMLepuHa U

STUJICHTJIUKOJISL.

®enon. CtpoeHue MoJeKylbl, GU3NUECKUE U XUMHUYECKHe cBoWcTBa (peHomna. TokcuyHoCTh (heHouna,

ero (usmnonoruyeckoe eHCTBHE Ha Oprauu3M yenoseka. [Ipumenenue gpenona
Tema 5.2. Copepxanue yueOHOIro MaTepuaJa 4 OK 01
AJBIeTuabI. Anpreruipl U KEeTOHBI ((opManblIeruj, areTalbJeru]l, aleToH): CTpPOeHHe, (PU3NUYECKHE U OK 02
KapOoHOBBIE KMCIOTHL. | XUMHYECKHE CBOMCTBA (PEAKI[MU OKHUCIICHUS! M BOCCTAHOBJICHHS, KAUECTBCHHBIC PEAKIIUH), MTOTyICHHE 2 OK 07
Cnoxnbie 3(hUpbI Y IPUMEHEHHUE

OnHOOCHOBHBIE IpeJeNbHbIe KapOOHOBBIE KHCIOTHI (MypaBbUHAs M YKCYCHasi KMCJIOTBI): CTPOEHHE,

du3HYecKre U XUMAYECKHE CBOMCTBA (001I1e CBOMCTBA KUCIIOT, PEAKITUs dTepUDUKAINH), TIOTYICHHE

u npuMmeHeHne. CTeaprHOBash W OJIEMHOBAs KHUCIOTHI KaK MPEJCTABUTENIM BBICIINX KapOOHOBBIX 5

KHUCTI0T. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEe AeHCTBUE.

CrnoxHble 3pUpPHl KaKk MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. ['MAPONM3 CIOXHBIX 3GHUpPOB. JKHUPHL

I'upponns xupos. [Ipumenenne xupoB. bruosornueckas posib )KUPOB
Tema 5.3. Copnepxxanue yueOHOro MaTepuaJa OK 01
DU3HKO-XUMHYECKUE TpuBnanpHass M MEXIyHapoJgHAsh HOMEHKJIATypa, XHMHUYECKHE CBOICTBa, CHOCOObI MOJyYeHUs OK 02
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CBOMCTBA CHHUPTOB M (HEHOJIOB, KApOOHOBBIX KUCIOT M 3(HUPOB, AIBJACTUAOB U KETOHOB. COCTaBIEHHE CXEeM OK 04
KHUCJIOPOJIOCOJEPKAIIMX |peaKuil (B TOM YMCIIE MO MPEAI0KEHHBIM IIeTI0YKaM MPEeBPalIeHHI ), XapaKTePU3YIOIINX XUMHUYECKHUE
OpraHUYECKUX CBOMCTBA KMCJIOPOAOCOIEPKALTNX OPraHUYECKUX COSIMHEHUM
COeIMHEHU N IIpakTHYecKHe 3aHATHS: 2

[Tpaktuyeckas padora Ne 10 «CocraBienne cxeM peakuui, XapakTepU3yIOINX XUMHUYECKHUE CBOHCTBA 5

KHUCIJIOPOJIOCOJEPKAIINX OPTraHUYECKUX COSAMHEHUN»

Jlaboparopuas pabora No 4 «XuUMHYECKHE CBONCTBA KHCIOPOAOCOJEPKAIINX OPraHUYECKUX 5

COETMHEHUI
Pa3znen 6. A3oTconepxaimye opranndecKue coe{uHeHust 8
Tema 6.1. Conep:xkaHue yueOHOro MaTepHaJia 4 OK 01
AMUHEI AMUHBI: COCTaB, XHMMHYECKOE CTPOCHHE, (DM3MYECKHEe W XUMHYECKHEC CBOWCTBA, HAXOXKJICHUE B OK 02
AMUHOKHUCIOTHI. npupojie. AMHUHOKUCIIOTHI Kak aM(oTepHble opraHuueckue coequHeHus. dusnueckue U XuMUUECKue 2 OK 07
benku CBOICTBa aMMHOKHUCJIOT (Ha pumepe riuuiuHa). buonoruueckoe 3naueHne aMuHOKUCIOT. [lenTupl.

benku kak mpupoaHble mnonuMmepbl. llepBuyHas, BTOpUYHAsT M TpPETUYHAs CTPYKTypa OEIKOB. 5

XUMHYECKHE CBOMCTBA OEITKOB: THAPOIIN3, IEHATYpAIHsl, KAYeCTBEHHBIEC PEAaKIINU Ha OEIIKU

IlpakTHyeckne 3aHATHA: 2

[TpakTiaeckass pabora Ne 11 «PemieHue 3amad Ha ompeneicHHEe MaccoBOH (Wi OOBEMHON) TOIU 5

BBIXOJ/Ia MPOJIYKTa PEaKIUU OT TEOPETUUECKH BO3MOXKHOTO)

JlabopaTtopHnast pabota Ne 5 «CBoiicTBa a30TOCOACPIKAIIUX OPTAHUYECKUX COCTUHECHUIN 2
Pazgen 7. BbicOKOMOJIEKYJIsIpDHBIE COeIMHEHHUSI 2
Tema 7.1. Copepxanue yueOHOIro MaTepuaJa OK 01
[TimacTmaccel. OcHOBHbBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE OK 02
Kayuyxu. Bonokna 3BE€HO, CTENEHb MOJMMEpU3alui, CpedHsss MoJieKyispHas wmacca. OCHOBHBIE METONBl CHHTE3a OK 04

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEpU3alsl U MOJIUKOHICHCAIIMSL.

IIpakTHYecKHe 3aHATHSA: 2

[Tpaktnueckast pabora Ne 12 «CuHTre3, aHanu3 M KIacCU(PUKALUSA BbICOKOMOJIEKYISIPHBIX 5

COEIMHEHUIN»
Pa3nes 8. Xumusi B ObITY M MPON3BOJACTBEHHOM TeITEJILHOCTH YeJI0BeKA 6 OK 01
Tema 8.1. IIpodeccnoHaTbLHO OPHEHTHPOBAHHOE CO/IEPKAHNE 6 OK 02
XUMHYECKUE [TpaBuia >KOJOTMUYECKH 11€71€CO00pa3HOro MOBEACHUS B OBITY M TPYAOBOM AEATENBHOCTH B LIEIAX OK 04
TEXHOJIOTHH COXPaHEHHUsI CBOET0 3/I0POBBS U OKPY:KAIOIIEH MPUPOAHOM Cpefibl, ONACHOCTh BO3JCHCTBUS Ha KUBbIE OK 07
B [TOBCEIHEBHOM OpraHu3Mbl OpPraHMYECKHX BEIIECTB OTAEIbHBIX KIACCOB (YIJIEBOJOPOJbI, CIHUPTHI, (PEHOIBI, 2 IK 1.5

U IpoecCHOHANBHOM
JIeATEIFHOCTH YeI0BeKa

XJIOPOPTaHUYECKHE TPOU3BOJIHEIE,
KOHIIEHTPAIIMU U €ro UCIOJIb30BaHUE.

anpJeruibl W Jp.), I[OKa3aTeab MpPeIeNbHO JOMYyCTUMOMN
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Posib xumun B obecrieueHu SKOIOTHUECKOM, SJHEPreTUUECKON M MHIEBONW 0€301MacHOCTH, Pa3BUTHH
MEIULUHBI, CO3JaHUU HOBBIX MAaTepUaloB (B 3aBUCHUMOCTH OT BHJA NpOo(hecCHOHAIbHON
JIESITEIBHOCTH ), HOBBIX MCTOYHMKOB PHEPrUM (aJIbTEpHATUBHBIE WCTOYHUKU 3Hepruu). Ilonstue o
Hay4HBIX METOJIaX MO3HAaHMs BEIIECTB U XUMHUECKuX peakuuil. [IpeacraBnenus o6 o0muX HaydHbIX
IPUHLNIIAX IPOMBIIIIEHHOIO MOJY4YeHHUs BaXKHEMIIMX BellecTB (HAa IpuUMepax MPOU3BOJACTBA
aMMMaKa, CEpHOM KHUCIIOTBI, METaHOjJa). XUMHS M 3J0pOBbE 4YeEJOBEKa: IMpaBWwia 0e3011acHOro

HCII0JIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB, OBITOBOM XMMHUU B IIOBCEIHEBHON KU3HU
IlpakTHYeckne 3aHATHA: 4
[Ipaktuueckast padora Nel3 «lIpuMeHeHHe XMMUYECKUX BEIIECTB U TEXHOJOTHHA ¢ ydyeToMm Oymyiei 4
poQ)eCCHOHAIIBHON JeATENBbHOCTHY. Perenue keic-3aaad.

Bcero: 78
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3.

YcaoBusi peasm3anuu  padodeil mporpaMmbl  001Ie00pa3oBaTebHOM

AUCHHUIIJINHBI

3.1.

TpeﬁoBaHnﬂ K MHUHUMAJIbHOMY MaAaTCPUAIBHO-TEXHUICCKOMY

o0ecre4yeHNIO

Peanuzanmst pabodeid mporpaMMbl JUCIUIUIMHBI TPEOyeT HaIU4Ms Y4eOHOTo
KaOuHeTa XUMUHU.

OobopynoBanue yueOHOro kaduHera:

O wNE

NogakowbdPE

~NOoO ok wnN -

|

BBITSDKHOM IIKa

HarJsiJHbIC ITOCOOMSI:

. Tabauma xummyecknx 3nmemenToB JI.M. Menneneena

. Pag aktuBHOCTM METAIIIOB

. PacTBOpUMOCTB KMCIOT, COJEN, OCHOBAaHUM B BOJIE

. KommiekT Tabaui no 6e3onacHoMy 0OpalleHuIo ¢ MPpUOOpaMu U peakTUBAMU
. KonnuecTBeHHbIe BETMYUHBI B XUMUHU

IUIAKaTHI:
KomuecTBeHHBIE BEIUYUHBI B XUMHH

Crioco0ObI BBIpaXKEHHUST PAaCTBOPOB

Conu

OKUCIUTETLHO-BOCCTAHOBUTEIILHBIC PEAKIIUU

KoBaseuTHas cBsI3b

CooTHoIIEHHE MEXKTY Pa3TMYHBIMU BUJIAMU XUMHUECKOMN CBSI3U
Cocrapnenue (opMys1 OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COCTUHEHUMN

KOJIJICKIINH:

. Bonokna

. KameHHbIl yroyib

. MeTasel U CIiIaBsl

. Hedtp

. MuHepasbl ¥ TOPHBIE TOPO/IbI
. [Imactmaccer

. MuHepanbHbie yA0OpeHUs

MOJICIIN:

. KommiekT aToOMOB [1J1s1 COCTaBJICHUSI MOJENEH MOJIEKYJT (IEMOHCTPALIMOHHBIN )
. Mopenu KpucTaJuTMYeCKUX PEMIeTOK METAIIJIOB, aliMasa, rpaduTa, XJopuaa

HATpUA.
JTUIAKTUYECKUE MAaTEPHUAITBI

nabopaTopHas rnocyja, npudopsl U MPUHAAIECHKHOCTH
XUMHUYECKUE PEAKTUBbI
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— TCEXHHUYCCKHUEC CPpEACTBA 06y‘1€HI/I$II

KOMITBIOTED C YCTPOMCTBAMH BOCIIPOU3BEICHHUS 3ByKa, IPUHTED,
MYJIbTUMEIHA-TIPOEKTOP C IKPAHOM, YKA3KA-TIPE3ECHTEP AJIs PE3CHTALINM.

3.2. UudopmanmnonHoe odecnevyenne o0yueHust

1.

Kupumios B.B. «OcHoBbl Heopranmyeckodt xumum». YueOnuk s CIIO.
Cankr-IletepOypr, Jlanb, 2022. — 352 c.

. binnoB JI.H. «Xumus». Yueonuk mist CI1O. Cankr-IletepOypr, Jlanb, 2021. —

260 c.
Pocun, 1. B. Xumusa. YueOnuk u 3amaunuk: mrs CIIO / U. B. Pocun, JI. 1.

Tomwuna, C. H. ComoBbeB. — M.: M3gatenbctBo HOpaiit, 2022. — 420 c.
MaptsinoBa, T. B. Xumwusa: yueOnuk u mnpaktukym miua CIIO / T. B.
MapteinoBa, 1. B. Apramonosa, E. b. I'onynos; ox pex. T. B. MapTeiHOBOM.
— M.: U3narensctBo FOpaiit, 2022. — 393 c.

Xumus. 3agagnuk: yueoHnoe rmocooue mist CIIO / FO. A. Jlebenes [u ap.]. — M.:
N3patensctBo FOpaiit, 2022. — 236 c.

[Ipecc U.A. «Opranuueckass xumusi». YueOHoe mocooume mns CIIO. Cankr-
[leTepOypr, Jlans, 2022. — 432 c.

HNuTepHeT-pecypcesnl

www.pvg.mk.ru (omumnuana «I[lokopu BopoOseBbI TOPHI»).
www.hemi.wallst.ru (OO0pa3oBaTebHBIN CAUT TSI ITKOJIBHUKOB « XUMHUS).
www.alhimikov.net (OOpa3oBaTenbHbIi CAUT JJIs1 IIIKOJIBHUKOB).
www.chem.msu.su (2aekTpoHHast OMOIMOTEKA IO XUMHH ).

www.enauki.ru (MHTepHeT-u3janue 11 yuutened « ECTeCTBEeHHbIE HAYKH).
www. 1september.ru (MeToguueckas razera «llepBoe ceHTAOPs»).
www.hvsh.ru (kypHan « XuMus B IIKOJIE).

www.hij.ru (kypHan «XuMHS U 5KU3HBY).

WWW. chemistry-chemists.com (3;1eKTpOHHBIN KypHaT « XUMUKH U XUMUS).
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4. KOHTpOJIb M OLIEHKA Pe3yJIbTATOB 0CBOCHHSA 0011e00pa30BaTe/IbHOI

TUCIHUILINHBI.
O6mas/nmpodeccuonanbHasi Pa3nen/Tema
KOMIETEHIUs Tun oneHoYHBIX
MeponpusTHI

OK 01. Beibupats criocoOb1 Pasnen 1. Tema 1.1-1.7, YcTHBIH onpoc
peleHus 3a1a4 BxonHoii KOHTPOJIb Tect
npodeCcCuOHAITBHON Pazgen 2. Tema 2.1, 2.2 [IpakTrueckas pabora
NEeSATEIbHOCTH Pazgen 3. Tema 3.1 Otuér o naboparopHoit
MPUMEHUTEIBHO K Paznen 4. Tema 4.1 pabore
Pa3TUYHBIM KOHTEKCTaM Paszpmen 5. Tema 5.1, 5.2, 5.3

Pa3gen 6. Tema 6.1

Pazgen 7. Tema 7.1

Pa3gen 8. Tema 8.1
OK 02. HUcnone3oBars Pasgen 1. Tema 1.2, 1.4, 1.6, VYcrHbIl onpoc

COBPEMCHHBLIC CPCACTBA

1.7 BXoHO# KOHTPOJIb

Tect

MOWCKa, aHaInu3a 1 Paznen 2. Tema 2.1, 2.2 [IpakTrueckas paboTa
HMHTEpPIpETALUU Paznen 4. Tems1 4.1, 4.2 Otuér o naboparopHoit
uHbOpMAIHH, ’ Paznen 5. Temsr 5.2, 5.3 pabote
nH(pOpMaIMOHHBIE Pa3zgen 6. Temrr 6.1
TEXHOJIOTHH JJis1 BbimosiHeHus | Paznmen 7. Tema 7.1
3a/1a4 mpoeccHoHaIbHOM Pa3gen 8. Tema 8.1
NEeSATETbHOCTH
OK 04. O¢dpexTuBHO Pasznen 1. Tema 1.7, BxogHou YcTHBII onpoc
B3aUMOJICMICTBOBATh U KOHTPOJIb Tect
paboTaTh B KOJJIEKTHUBE U Paznen 2. Tema 2.2 [IpakTrueckas pabora
KOMaH/1e Paznmen 4. Tema 4.2 OTtuét mo nabopaTopHOit
Paszgen 5. Tema 5.3 pabote
Pazgen 7. Tema 7.1
Paznen 8. Tema 8.1
OK 07. ConenicTBOBaThH Pasnen 1. Tema 1.7 YCTHBIN Onpoc
COXPAHEHHUIO OKpYXKarolien Paznen 4. Tema 4.1 [IpakTnueckas pabora
cpensl, pecypcocoepexxennto, | Pazmen 5. Tema 5.1, 5.2
MIPUMEHSTh 3HaHUsI 00 Paznen 6. Tema 6.1
W3MEHEHHUH KJINMaTa, Pazpen 8. Tema 8.1
MIPUHIIMITBI OEPEKITMBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JICVCTBOBATH B
Ype3BBIYAITHBIX CUTYAITHSIX
[IK 1.5 OcymecTBiATh Paznen 1. Tema 1.7 VYeTHbII onpoc
AKCILTyaTaluIo CYAOBBIX Paznen 2. Tema 2.1 [IpakTuueckas pabora
TEXHUYECKUX CPEJICTB B Paznen 4. Tema 4.1
COOTBETCTBUHU C Pazgen 8. Tema 8.1

YCTaHOBJICHHBIMHU TIPABHJIAMHU
U TIPOIEAYPaMU,
o0ecIeunBaroIIIMU
6€30MacHOCTb Onepanuil u
OTCYTCTBHE 3arpsi3HEHUS
OKpY>Karollen cpeibl
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