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 XUMUSI

1O CIIEOUAJBHOCTH 26.02.03 CYTOBOXAEHHUE

2026 roxa



YTBEPXKJIAIO
JHupexrop Kacnuiickoro MHCTHTYTa

PaGouass mporpaMma 0011e06pazoBaTeNbHON  y4eOHOM JMCHMILUIMHBL  «XHMHS
paspaborana B cootBeTcTBHH ¢ TpeGoBanusamMu ®I'OC CIIO, ®I'OC COO (Ilpukas
MunucTepcTBa 06pa3oBanus U Haykh Poccuiickoit ®eneparyu ot 17.05.2012 Ne 413,
nosnoxennit ®OIT COO (IMpukas Munnpocsemenus Pocenn ot 18.05.2023 Ne 371) u
Ha OCHOBaHMM MPUMEpHOH paboueil mporpammbl 00IIe0Opa3oBaTeNbHOH yuebHOI
JMCLIMIUTHHBI «XUMHS», pa3paboTaHHON VHCTUTYTOM pa3BUTHS MpOdecCHOHaNTbHOr0
o6pazosanus (PI'BOY IO «MPTIO»)

Oprauunsauus-paspaborynk: Kacmuiickuii MHCTUTYT MOPCKOrO U PEYHOro TPaHCNopTa
uM. ren.-aam. ®.M. Anpakcuna — gpumman @I'BOY BO «BI'YBT»

PaspaGoTunk: npenogasareinb, Bunorpanosa H.B.

OJIOBPEHA Ha 3acemaHWd LHMKJIOBOH METOAMYECKOH KOMHCCHH €CTECTBEHHO-
HAYYHBIX JUCLUIUINH U OCHOB 0€30MacHOCTH

[TpoToxom Ne _Z oT ((o?_;? » b %L’/ﬂc& 202 _51‘0)1a
ITpencenatens [IIMK /ZZC H.B. Bunorpanosa

COI''TACOBAHO:

P

3am. nexana no YMP dakynsrera CI10 2744/ —WU.A. Jlynesa



COILEPKAHHUE

1. OOmas xapakTepucTuka pabodeil mporpamMmbl 001meoOpa3oBaTebHON 4
yuebHnoi quctumiuael OY 1.10 Xumus.
2. CTpyKTypa " coJep:kanue 00111eo0pa3oBaTeIbHON JUCITUTUIHHBI. 11

3. VYciuoBus peammzanuu  pabouedt mporpamMMmbl - obmieoOpazoBaTtenbHON 19

TUCIUAILINHEI.

4. KoHTpoJIb M OIIGHKa pPe3yJabTaTOB OCBOCHUs o00IIeo0pa3oBarenpHoi 21

TUCIIUIIINHEI.



1. OBLIAA XAPAKTEPHCTUKA PABOYEI ITPOTPAMMBI
OBIIEOBPA30BATEJIBHOI TUCHUATIIMHBI OY/1.10 Xumus

1.1.MecTO0 AMCUMIUIMHBI B  CTPYKTYpe OCHOBHOIi  mpodeccHOHAIbLHOI
00pa3oBaTeIbHOI MPOTrPAMMBI
O6meobpazoBaTenbHASA TUCITUTUTHA «XuMUD) SIBIISICTCS JaCThIO

o0mreo0pa3oBaTeapHOro KKIa 1o creruanbHocT 26.02.03 CynoBoxkeHue.

[Ipu peanuzanmm coaepkaHus 001E00pa30BaTEIbHON YUEOHOW IUCIIUTIITUHBI
«Xumusi» B mpeaenax ocBoeHus I[IIICC3 CIIO nHa 0a3e OCHOBHOroO OOIIEro
oOpa3oBaHHUS C TMOJIYYCHHEM CpEAHEro o0Imero oOpa3oBaHUS TIO CIEIUATBLHOCTH
26.02.03 CynoBoxaeHue oOmuii 00bEM yueOHOM Harpy3ku obOydaromerocs 78 4acos,
U3 HHUX aynuTopHas (oOsi3arenbHas) ydyeOHas Harpy3ka oOydaromuxcsi — /8 4Yacos,
MPaKTUYECKUE 3aHATHS, — 28 4acoB, JlabopaTtopHbie 3aHsATHS — 10 yacos.

1.2. Henu u NJIaHUpPyeMble Pe3yJbTAaThl 0CBOECHHS U CHUILIHHBI

Conepkanue mporpaMMbl  OOIIEOOpA30BATEIbHOM  AUCHUILIMHBL  «XUMHUS»
HaIpaBJIEHO Ha JTOCTHKEHUE pe3yJIbTaToOB ee W3YUYCHHUS
B cooTtBerctBUuU ¢ TpeboBanusimu DI'OC COO c¢ yuerom mnpodeccHoHATLHON
HarnpasyieHHocTd @I'OC CIIO.

1.2.1. IlnanupyemMble pe3yJbTaTbl 0CBOEHHsI 0011€00PA30BATEIbLHOM TN CIIMILIMHBI
B coorBeTcTBUM ¢ PI'OC CIIO Ha ocHoBe PI'OC COO.
Oco6oe 3HaueHne AUCIUIUIMHA uMeeT npu hopmupoBanuu 1 pazsutun OK u T1K.



Koa n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHI Ui

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIIHHBI

O01mue

JAucounimHapHblie (IpeaMeTHbIE)

OK 01. Beibupats
CIOCOOBI pelIeHUs
3aja4
poeCCHOHATBHO
U NEITEILHOCTU
MPUMEHUTEIBLHO K
Pa3InYHBIM
KOHTEKCTaM

JImyHOCTHBIE PE3YIbTAThI JOJIKHBI OTpaXaThb B 4aCTH:

TPYOBOI'O BOCIIUTAHHUS:
FOTOBHOCTb K TpPYAY, OCO3HAaHUE LEHHOCTH MAacCTEpCTBa,

TPYAOIO0HE;

TOTOBHOCTh K aKTUBHOM JICATEIILHOCTU TEXHOJIOTUYECKON U
COIUAIIbHOU HaIpaBJICHHOCTH, CIIOCOOHOCTh
WHUIIUUPOBATh,  IUIAHUPOBATH M CAMOCTOSITEIIBHO

BBIITOJHATDb TaKYI0 JCATCIbHOCTD,

UHTEpEC K pasnuyHbiM  chepam  mnpodeccruoHanbHON

ACATCIIBHOCTH.

MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnajsicHUe YHUBEPCAIBLHBIMH YUCOHBIMU IT03HABATEIHLHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:
CaMOCTOATENIbHO  (pOpMyNIHUpOBaTh U  aKTyaJIM3UPOBATh
po0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK MM OCHOBAHMS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMU U 0000IIECHHUS;
OTIpEAETATh LENH NeATENbHOCTH, 33/JaBaTh MapaMeTphl H
KPUTEPUU UX TOCTHKEHHUS;

BBISBJISATH ~ 3aKOHOMEPHOCTH U

paccMaTpruBACMBIX SABJICHUAX,

MMPOTHUBOPCUHA B

BHOCUTH KOPPEKTUBELI B ACATCIIbHOCTD, OILICHUBAThH

COOTBCTCTBHUEC PC3YJIbTATOB LCIIAM,
MOCJIEICTBUIN NEATCILHOCTH.

OLICHUBATh PHUCKU

JucuurnimHapHele pe3ynbTaThl JOJKHBI OTPaXKaTh:
CdhopmupoBaHHOCTH MPEACTABICHUI: O XMMHUYECKON COCTaBISIONICH
CCTGCTBCHHOHayT-IHOf/'I KapTUHbBlI MHPA, POJIHM XHMHUHU B IIO3HAHHUU
SABIICHUN TMPUPOJbl, B (POPMUPOBAHUU MBIIUICHUS U KYJIBTYPbI
JUYHOCTH, €€ (PYHKIMOHAIbHOW TPAaMOTHOCTH, HEOOXOAMMOW st
pelleHus MPaKTUYECKUX 3aJad U OKOJOTMYECKH OOOCHOBAaHHOTO
OTHOIICHUSI K CBOEMY 3/I0POBbIO M PUPOJAHOM CpeEIe;

Bnagenue cucreMoil = XMMHYECKHMX 3HAHMM, KOTOpas BKIIOYACT:

OCHOBOIIOJIATalOIlMe  MOHATHS  (XMMUYECKUH  DIIEMEHT, aTOM,
JNIEKTPOHHAsl 000JI0YKa artoma, S-, p-, d-3JeKTpOHHBIC OpOHTAIN
aTOMOB, MOH, MOJEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTEIEHb OKUCJIECHMS, XUMHUYECKas CBfA3b, MOJb, MOJIAIpHAs Macca,
MOJISIPHBI 00BEM, YITIEPOAHBIM CKeNleT, (PyHKIUOHANbHAs TpyMIa,
pajMKall, M30Mepus, H30MEpbl, TOMOJOTMYECKUH psll, TOMOJIOIH,
YIIIEBOIOPOABI, a30TCcoAEpIKallINe

OMOJIOTUYECKH AaKTHUBHbBIC BCIICCTBA (er'IeBOI[LI,

KHUCJIOPOI- 151 COCAMHCHUA,

KUpBI, OemnKn),

MOHOMEp, TOJHUMEp, CTPYKTYpHOE 3BEHO,

COCAMHCHUA, KPUCTANINYCCKAd pCUICTKA, TUIIbI XUMHYCCKUX peaxunﬁ

BBICOKOMOJICKYJISAPHBIC

(OKMCITATENEHO-BOCCTAHOBUTENBHBIE,  JK30-U  DHJIOTEPMUYECKHE,
peakuu MOHHOTO OOMEHa), pacTBOP, JIEKTPOJIUTHI, HEAIEKTPOIUTHL,
AIIEKTPOJIUTUYECKAsT  JTUCCOLMAIINA,
CKOPOCTh XMMUYECKOH peakIy, XMMUYECKOe paBHOBECUE), TEOPHH U
3aKOHBI (TEOpHUsi XMMUYECKOTO CTPOEHUSI OPraHUYeCKuX BeuiecTs A.M.

bytneposa, Teopus INEKTPOIIUTUYECKON

OKHCIIHTCJIb, BOCCTAaHOBHUTCIIb,

JIMCCOIMAIINH,
nepuoanueckuii 3akon JI.M1. MenneneeBa, 3aK0OH COXpaHEHUSI MACCHI),
SaKOHOMepHOCTI/I, CI/IMBOJ'II/I‘—IeCKI/Iﬁ SA3BIK XHWMMHHU, q)aKTOJIOFI/I‘IeCKI/Ie
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0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

BJIaJeTh  HAaBBIKAMH  y4eOHO-HCCIIEOBATEIbCKON  H
NPOCKTHOW  JICATCNIbHOCTH,  HAaBBIKAMHU  Pa3peIICHUs
pooem;

BBISIBJISITH PUYNHHO-CJIC/ICTBEHHBIC CBSI3H u
aKTyaJM3UpOBaTh  3ajJady, BBIIBUraTh THUIOTE3y €€

pelIeHus, HaXOAUTh apryMEHTBI IJIA 10Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a1aBaTh [IapaMeTPbl U KPUTEPUH PELICHUS;
AQHAJIM3UPOBATh IIOJIyYCHHBIE B XOJE pELICHUSA 3aJa4yu
pe3yibTaThl, KPUTHYECKH OLIEHHBAThb HUX JOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

yMETb  NEPEHOCUTH

3HaHUA B IMO3HAaBaTCIIbHYIO n

MMPAKTUYCCKYIO obnactu KHN3HCACATCIIbHOCTH.

CBCIACHHUA O CBOfICTBaX, COCTaBC, IMOJNY4YCHHU U 0e301macHOM

HCIOJIL30BAHUHU  BaKHEHUIIIUX HCOPTraHUYCCKUX W OPraHUYCCKUX
BEIIECTB B OBITY U NPAKTUYECKOH IEeATETbHOCTH YeIIOBEKa,
ChopMupOBaHHOCTh YMEHHUU BBISBIATH XapaKTepHbIE NPU3HAKU U
B3aUMOCBSI3b M3YYCHHBIX TOHITHIH, HPUMEHSATh COOTBETCTBYIOIIUC
HOHATHS TPH ONKHCAHMUA CTPOCHHS W CBOMCTB HEOPraHUYECKHX H
OpPraHMYEeCKHUX BEIIECTB M MX IMPEBPAIICHUI; BBIABISATH B3aUMOCBS3b
XMUMHYECKMX 3HAHUHA C TOHATHSAMH W IPEACTaBICHUSIMH APYTHX
CCTCCTBCHHOHAYYHBIX TPCAMETOB;

ChopmupoBaHHOCTE ~ YMEHUH

XUMHYECKUX COEAUHEHU MEKIYHApOAHOTO CO03a TEOPETUUYECKOW U

HUCITIOJIB30BATH HaAaMCHOBAHUA
HpHKHaI[HOﬁ XUMHU U TPpUBUAJIBHBIC HA3BAHUWA BaXKHEHUIIINX BCIICCTB
(3TWIIEH, AaleTWIICH, TIUIEpUH, (QeHoN, (QopMalbIeTUa, YKCyCHas
KHCJIOTA, TJIMIMH, YrapHbIA ra3, YIJCKUCIbIA ra3, aMMHUaK, TaiicHas
W3BECTh, HETAIICHAs] M3BECTh, NMUTHEBAsI COJA U JIPYT'HX), COCTABIIATH
(bopMyIIbI HEOPraHMYECKUX M OPTraHUYECKUX BEIIECTB, YPaBHEHUS
XUMHUYECKUX peakiuil, OOBACHATHP WX CMBICH, MOJATBEPXKIATh
XapaKTCPHBIC XUMHNYCCKUC CBOHCTBA BCIICCTB COOTBETCTBYHOIIUMU
DKCIIEPUMEHTAMM U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIIUi;

CdpopMUpOBaHHOCTH ~ YMEHHUM

HEOPTaHNYCCKUX n

YCTaHaBJIMBATb MPUHAIICKHOCTD

M3Y4YEHHBIX OpraHMYEeCKUX  BEIIECTB K
OIPEEIIEHHBIM KJIacCaM U IPYyINIaM COEAMHEHNH, XapaKTepU30BaTh UX
COCTaB M BaKHEHIIME CBOWCTBA; ONPENENATh BUABl XUMHYECKHX
cBsizell (KOBaJIeHTHas, MOHHAs, METaJUIN4YecKas, BOJOPOJHAs), TUIIbI
KPUCTAJNTMYECKUX PEIIETOK BEIIECTB; KIacCu(UIMPOBATh XMMUYECKHE
peaxkuuu;

ChopmupoBaHHOCT, YMEHHUI MPOBOAMTH PACUYETHl MO XUMHUYECKUM
dbopMyliaM U ypaBHEHUSAM XUMHUYECKHX PEaKIUil C HCIOIb30BAHUEM
buznyecKux BEJINYMH,

XapaKTEePU3YIOMINX BEILIECTBA C




KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOPMAJIbHBIC YCIIOBUS)
ra3oB, KOJMYECTBA BEILECTBA; UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE
3HAHUS Uil TPUHATUS PEUIEHUH B KOHKPETHBIX YKU3HEHHBIX
CUTYalHsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM.

OK 02.
Hcnonws3oBaTh
COBPEMEHHBIC
CpeJ/ICcTBa MOUCKA,
aHanu3a u
UHTEPIIPETAIAN
uHpOpMaLnH, U
UH(POPMALOHHEIE
TEXHOJIOTHH JIJIsI
BBIIOJIHEHMS 3434
po¢eCCHOHAIBHO
U IeATEeIbHOCTH

JIMYHOCTHBIE Pe3yabTaThl JOJKHBI OTPAXKATh B YACTH:
LIEHHOCTH Hay4YHOT'O [103HAHMS:

—  c(opMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH U OOIIECTBEHHOH
IPAaKTUKM,  OCHOBAaHHOIO  Ha  JAMaiore  KyjibTyp,
CIOCOOCTBYIOIIETO ~ OCO3HAHUIO  CBOErO0  MecTa B
HOJIUKYJIBTYPHOM MUDE;

— COBEpUICHCTBOBAHUE SA3bIKOBOM M YHUTATEIbCKOW KYJIBTYPHI
KaK CpeJICTBa B3aUMOJIEHCTBUS MEXKY JIFOIbMU U TIO3HAHUS
Mupa.

MertanpeameTHble pe3yabTaThl JOJKHbBI OTPAXKaTh:

OBnajgeHne yHHBEpPCAILHBIMU YYEOHBIMH TI03HABATEIbHBIMU

NEUCTBUSIMU:

B) paboTa ¢ uHpopmanuei:

— BIQJETh  HaBbIKAMU  MOJy4YeHHUs  UHPOpMaLUU U3
HMCTOYHHUKOB pa3HBIX THUIIOB, CaMOCTOSITENIEHO
OCYILECTBIATh IOUCK, aHalM3, CHUCTEeMATHU3alHI0 U
WHTEpIpETani0 WHGOPMAIMK PA3INYHBIX BUIOB U (HOpM
IIPEJICTAaBICHHUS;

— CcO3/aBaTh TEKCThl B pPa3jIMYHbIX QopMaTax C Yy4eTOM
Ha3zHa4YeHUsI WH(OPMAIMH U [IEIEBOI ayTUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MIPEACTABICHUS U BU3yaTH3alUH;

— OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMAIIUH, €€
COOTBETCTBHE NMPABOBBIM U MOPAIbHO-3THUECKUM HOpMaM;

— BJIaACTh HaBbIKaMH paciio3HaBaHUusA u 3alIUThI

JucnumimHapHblie (MpeAMETHBIE) Pe3yIbTaThl U TOJKHBI OTPaXaTh:
Bnagenue OCHOBHBIMM METOAAMHM HAy4HOTO TO3HAHMS BELIECTB U
XUMHUYECKUX sBICHUN (HaOIIOJeHHe, U3MEpeHHe, HKCIEPHUMEHT,
MOJICJIUPOBAHUE);

ChopmupoBaHHOCTE YMEHUH MPOBOAWTH PACUYCTHl MO XUMHYCCKUM
dbopMmynaM U ypaBHEHUSIM XHUMHYECKHUX DPEAKIUN C HUCIOJIb30BAHHEM
(bU3IIECKUX BEJINYMH, XapaKTEePU3YIOLIUX BEIIECTBA c
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCJIOBUS)
ra3oB, KOJIMYECTBA BEIIECTBA; UCIIOJIIb30BATh CUCTEMHBIE XUMUYECKUE
3HAHUA [ TPUHSATHS PEHICHHWH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;
ChopmupoBaHHOCTH YMEHUH MJIAHUPOBATH U BBIMOJIHATH XUMUYECKUT
OKCIIEpUMEHT  (MpPEBpallCeHUs  OPraHWYECKUX  BEIIECTB  MPH
HarpeBaHWM, TIOJIYYCHHE OTWIEHa U H3YyYEHHE €ro CBOIICTB,
KaueCTBEHHBIC PEAKIIMM Ha albJACTHU]IbI, KpaXMall, YKCYCHYIO KUCIIOTY;
JieHaTypanusi O€JIKOB TPH HarpeBaHWU, IIBETHBIE PEAKIMH OEJIKOB;
MPOBOANTh PEAKIIMM HWOHHOTO OOMEHa, OMPEAeNsATh CPeAy BOJTHBIX
pacTBOpPOB, KayeCTBEHHBIE pEaKlMu Ha cyinbdaT-, KapOoHAT- H
XJIOPUA-aHUOHBI, HA KaTHOH aMMOHMS; peliaTh SKCIEepUMEHTaIbHbIE
3amaun o temMaMm "Mertamisl" n "Hemeramisl") B COOTBETCTBHHM C
MpaBUJIaMU TEXHUKHA 0€30MaCHOCTH TPH OOpAIEHUH C BEIIeCTBAMH U
7a0opaTOpHBIM  00OpPYZAOBaHUEM; MPEACTABISITE  PE3YyIbTaThl
XHMHUYECKOTO  OJKCIEepuMeHTa B  (QopMe 3amucd  ypaBHEHUU
COOTBETCTBYIOIIMX peakiuii U (HOpMyIupOBaTh BHIBOJABI HA OCHOBE
ATUX PE3YyIbTaTOB;




uHpopManuu, THOOPMAITHOHHON 0€30IaCHOCTH JIMYHOCTH.

CdhopMupoBaHHOCTB XUMHYECKYIO
uHPOpPMALIMIO, TIOTY4aeMyl0 W3 pasHbIX HCTOYHHMKOB (CpEICTB

MaccoBoi nHpopMaluu, cetb IHTEpHET U ApyTrHe).

YMCHUA AHAJIIN3UPOBATH

OK 04.

D¢ dexTuBHO
B3aUMOJICUCTBOBAT
b ¥ paboTath B
KOJIJICKTHBE U
KOMaH/1e

JImgyHOCTHBIE PE3YIbTATHI JOJIXKHBI OTpa>kaTbhb B YaCTH:
I'paKAaHCKOI'O BOCIIUTAHUWA:

— TOTOBHOCTb BCCTH COBMCCTHYIO ACATCIBHOCTbH B MHTCPECAX

IpakJaHCKOTO OOIIEeCTBa;

— YMCHHC B3aHMOﬂefICTBOBaTB C COMaJIbHBIMHU MHCTUTYTaMH

B COOTBETCTBUU C UX (QYHKITUSIMHU M HA3HAYCHUCM.
MertanpeamMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKaTh:
OBnaneHue
NENCTBUSIMU:

0) cCOBMECTHAs ICSITEIIbHOCTD:

YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

— IIOHHUMAaTh MU HCIIOJJb30BaTh HpeI/IMyIIIGCTBa KOMaHIlHOfI Hu
WHIUBUAYAIBHON paboOTHI;
COBMECTHOU

— I[PUHUMATDb Oeiin

OpPraHnu30BBIBATE W KOOPAHWHHUPOBATH

JIeATEIIFHOCTH,
JNEUCTBHUS TI0 €€
JIOCTHMKEHHIO: COCTABJIATH IUIAH JEUCTBHM, PACIPENCISTH
ponun ¢ YY4aCTHUKOB  00CYXIaTh
pe3yNbTaThl COBMECTHON PaOOTHI.

OBJ'Ia,[[eHI/Ie YHUBCPCAJIbHBIMU PETYJIITUBHBIMU JEUCTBUSMU:

Y4€TOM  MHEHUU

T) IPUHATHE ce0s U IPYTUX JIOACH:
— TIpUHMMATh MOTUBBI M apryMeHThl JpPYIMX JIOJAed Mpu
aHaJIN3€ PE3yJIbTAaTOB JEATEIBHOCTH;
— TIpu3HaBaThb CBOE MpPaBO M IMpaBO JAPYTrUX JoJed Ha
OIIIMOKH,
— Ppa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C MO3HUIIMU JPYrOro
YeJI0BEKA.

JucnurimHapHblie (MpeAMETHBIE) Pe3yIbTaThl U IOJKHBI OTPaXaTh:

CdhopMupoBaHHOCTh YMEHUH TUIAHUPOBATH M BBITOIHATH XUMUYECKUN
(mpeBpaieHus
THJICHA W H3YyYeHHUE

SKCIICPUMCHT OpPraHu4C€CKux BCIICCTB npu

HarpeBaHuM, MOJIyYEHUE €ro CBOWCTB,
Ka4eCTBEHHbIE PEaKIMK Ha albJerU/bl, KpaxMaj, YKCYCHYIO KUCIOTY;
JeHaTypalusi O€JIKOB IpU HarpeBaHUM, LIBETHbIE pEaKLUH OEJIKOB;
IPOBOJUTh PEAKLUU HOHHOTO OOMEHA, ONpEeAeNATh CPely BOIHBIX
pacTBOpOB, KauyeCTBEHHbIE peakUuud Ha cynbdar-, kKapOoHaT- WU
XJIOpU/1-aHUOHBI, HA KaTMOH aMMOHMS;, pellaTh 3KCIEPUMEHTAJIbHbIC
3ajaun no temam "Mertamibl" u "Hemertannbl") B COOTBETCTBUH C
IIpaBWJIaMU TEXHUKH 0€30IIaCHOCTU IpU OOpallleHUHU C BEIIEeCTBaMU U
000pyI0BaHKEM;

1a60paTOPHBIM MIPEACTABIIATH

dhopme
COOTBETCTBYIOIIUX peakiuii U (HOpMyIUpoBaTh BBIBOABI Ha OCHOBE

pe3yabTaThl

XUMHYECKOIO  DKCIIEPUMEHTa B 3allUCH  YpaBHEHUH

9TUX PE3YJIbTATOB.




OK 07. JIn4HOCTHBIE PE3YyAbTATHI JOJKHBI OTPAXKATh B YACTH: Jucuunnunapasie (IpeAMETHbBIC) Pe3yJIbTAThI U IOJKHBI OTPAXKaATh:
ConeiicroBath JKOJIOTMYECKOr0 BOCIIUTAHUA: ChopMupoBaHHOCTH MPEICTABICHHUNA: O XUMHUYECKOW COCTaBIISIOIICH
COXPAHCHHIO —  c(OPMHUPOBAHHOCTH SKOJIOTUYECKON KYJIbTYpPhI, IOHUMAHHE | ECTECTBEHHOHAYYHOH KAPTHHBI MHpPA, PONM XUMHU B IIO3HAHHU
ggggz’alomeﬂ BIMSHUS  COIMAIbHO-DKOHOMHUYECKHX  IPOIECCOB  Ha | ABJICHUM INPHUPOJIBI, B (popMHPOBaHI/H/I MBIIUICHUST U KYHnypLI
pecypcocheperket COCTOSIHME IIPUPOIHON M COIMAIBHOM Cpebl, OCO3HAHHWE | IMYHOCTH, €€ (DYHKIMOHANBHOM TIPAMOTHOCTH, HEOOXOAMMOH Jis
HI0, IPUMEHST r7100aIbHOTO XapaKTepa KOJOTHUECKUX TPoOIeM; pellleHuss TMPaKTUYECKUX 3a7ad U HKOJOTMYECKH OOOCHOBAaHHOIO
3HaHUA 00 — IUTaHUPOBAHUE " OCYILLIECTBJICHUE NEeUCTBUA B | OTHOIIEHHS K CBOEMY 3I0POBELIO U IIPUPOJHOM CPELIE;
U3MEHEHUU OKpY KaloIllel cpejie Ha OCHOBE 3HaHUs 1eneil yeroiunsoro | COOPMHUPOBAHHOCTH  yMEHMH COOIMIOAATH MPABUIIA  IKOJIOTUYECKH
KjMmara, Pa3BUTHS YETOBEUECTBRA; [eJIeCO00Pa3HOr0 MOBEJACHUS B OBITY M TPYIOBOW JIEATCIBHOCTH B
gggg;ﬁ;m — QaKTHUBHOE HENpUsTHE JEHUCTBUH, MpUHOCAIMX Bpexa | UEAX COXPAHCHUA CBOCIO 3110130135{ M OKDYXKAIOLIeH IPHPOIHOH
HPOU3BONICTEA, OKpYXKaIoIIeil cpefie; Cpelbl; YYUTHIBATh OINACHOCTh BO3JCHCTBUS Ha >KUBBIC OpFaHI/I?,MIzI
S bexTHBHO —  yMeHue IIPOTHO3MPOBATH HeGnaronpuaTHele | ONPEICICHHBIX BEIIECTB, IOHMMAs CMBICH TOKA3aTels HpelebHOM
JIefiCTBOBATD B J3KOJIOTUYECKUE [IOCJIEICTBUSA peANPUHIMACMBIX AOIYCTUMOH KOHLICHTPALUH.
YpEe3BBIYAIHBIX JEHCTBUIM, MPEAOTBPAIIATh UX.
CHTyalnax MeranpeameTHble pe3yabTaThl JOJKHBI OTPAXKaTh:

OBnazneHne YHUBEPCAIbHBIMM YYEOHBIMU I103HABATEIbHBIMU

NEUCTBUSIMH:

B) paboTa ¢ uHpopmanuei:

HCII0JIb30BaTh cpeacTBa MH(OPMAIIMOHHBIX u

KOMMYHUKAI[MOHHBIX TEXHOJOTUW B PEUIEHUU KOTHUTUBHBIX,

KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX  33aJady ¢

co0uTr0IeHHEM TpeGoBaHUI 3PrOHOMUKH, TEXHUKH

0€30MacHOCTH, TUTHEHBI, PECypcocOepeKeHus, IMPaBOBBIX U

ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON OE€30MaCHOCTH.
K 2.5 MeranpenmeTHsie pe3yJIbTaThl OCBOECHHUS ocHOBHOH | [IpeameTHble pe3yabTaTbl OCBOCHHMS OCHOBHOH 00pa3oBaTenbHOU
OpraHH30BBIBATb U | 0Gpa30BaTENbHOM MPOrPAMMBI JOTKHBI OTPAXKATD! IIPOTrpaMMBI TOJIKHBI OTPaXKaTh.
06?cnqu/IBaTL -VMeHWe aHANM3NPOBATH W OLCHWBATH HHGMOPMALMIO O | [TonnmManne  CBOWCTB  pa3aUYHBIX  XUMHYECKHX  BEIIECTB,
ﬁiif{;ﬁ;{m XUMHYECKHX BELIECTBAX M MX BO3JIEHCTBMM Ha OKpykKaromyro | ICTIOTB3YEMBIX  Ha  CyIHE, WX IOBCICHWI B BOJIHOH cpezie M

YJICHOB DKHIIaXKa

cpeay, a TakKKC TIIPHUHUMATH 000CHOBaHHEIE pelICHud B

MMOTEHIIMAILHOTO BO3ACUCTBHUS Ha OKOCUCTEMY.




CyJHa 110
IIPEAYIPEKICHUIO
U
IIPEIOTBPALICHUIO
3arps3HEHUS
BOJHOU cpefbl

CJIO’KHBIX CUTYalUsIX.
- Pa3BuTre HaBBIKOB APPEKTUBHOTO OOIIEHHS KaK YCTHO, TaK
NUCHMEHHO, YTO MO3BOJISIET MepelaBaTh BAXKHYIO HH(POPMAIIUIO
0 Mepax Mo MPEJOTBPAILICHUIO 3arPsS3HEHUS U 00y4aTh JAPYTHX
YJICHOB SKUIIaXKa.

- CnocoOHOCTh COTPYAHMYATH C IPYTUMH YICHAMH JKHIIaXa,
JIeTSICh 3HAHUSAMH M OTIBITOM JJIsl JOCTHIKEHUS OOIIeil 1enu mo
OXpaHe BOJTHOH Cpebl.

- YMeHHe TUTaHupOBaTh M OPTaHM30BBIBATH CBOIO paboOTy U
paboTy TMOAYMHEHHBIX, BKJIIOYAs paclpesieieHue 3aaad U
KOHTPOJIb UX BBITIOJHEHUSI.

- HaBblku BBISBICHUSI MPOOJIEM, CBS3aHHBIX C 3arps3HEHUEM
BOJHOH cpejibl, U pa3paboTka 3()(HEKTHUBHBIX CTPATEruil A UX
peLIeHus.

- YwMmenue aHAJIM3UPOBATH
UH(GOPMAIMIO U3 PA3IHMYHBIX HCTOYHWKOB, BKJIIOYAs HAay4HBIC
Kacaroluecs

HaXO0JlUTh, U HCIIOJIb30BaTh
UCCIIEIOBAaHUST M HOPMATUBHBIE JIOKYMEHTHI,
OXPaHbI OKPYKAIOIIECH CPEABL.

- Oco3HaHHWE STHUYECKUX AaCIEKTOB PAa0OTBI ¢ XUMHUYECKUMH
BEIIECTBAMH U OTBETCTBEHHOCTH 32 COXPAHEHUE SKOCHCTEMBI.

- CrocoOHOCTh OBICTPO aJaNTHPOBATHCS K H3MEHEHMSIM B
paboueil cpesie U pearupoBaTh Ha HEMPEABHUICHHBIE CUTYAIUH,
CBSI3aHHBIE C 3arPS3HEHUEM.

- [IpyMeHeHne NpUHIMIIOB YCTOMYHUBOTO Pa3BUTUS B IPUHATUU
peleHni W ACWCTBUSAX, HANpaBIEHHBIX HAa MHHUMM3ALHUIO
HETaTHBHOTO BO3JICHCTBHS HA OKPYKAIOIIYIO CPELy.

- YMeHue IpOBOAUTH OLEHKY PUCKOB, CBSI3aHHBIX C MCIOJIb30BAaHUEM
XUMHUYECKHUX BEIIECTB, M ONPEIENATh MPENEIbHO JONYCTUMBbIE
KOHLEHTpALUK JJIs IPEJOTBPAIICHUS 3arpsi3HEHUS.

-. 3HaHME METOJI0OB KOHTPOJII U MOHUTOPUHIA 3a COCTOSHUEM BOJHOMN
cpelbl, BKJIIOYas aHaJIW3 Mpo0 BOJbl HAa HAJIWYME 3arpsA3HSIOMIUX
BEIIIECTB.

- O3HaKOMJICHHOCTb C MEXIYHapOAHbBIMH ¥  HAIMOHAJIbHBIMU
HOpMaMHM M CTaHZapTaMH II0 OXpaHe BOJHOM cpenbl, BKIIOYas
Konsenuuio MARPOL u npyrue peryiaupyromnye J10KyMEHTHI.

- CrnocoOHOCTh pa3pabaTbIBaTh HHCTPYKIUH W PEKOMEHIAIUH IS
SKUTaXKa M0 0€30IacCHOMY OOpAIIEHUIO C XUMHUECKUMH BEIIECTBAMU H
IIPEIOTBPALIEHUIO UX NIONaJaHUs B BOJHYIO Cpeay.

- YMeHue npoBoAUTh 00yueHre U WH(OPMHUPOBAHNE YICHOB HKUIIAKA
0 mpaBwiIax Oe30macHOro oOpalleHHs C XUMHUKaTaMH M METoJax
IPEJOTBPALLCHUS 3arPA3HEHUS.

-. HaBblku aHamm3a MHUUAEHTOB, CBS3aHHBIX C 3arps3HEHUEM, U
BbIpabOTKa Mep IO UX MPEeTOTBPAILEHUIO B Oy IyILIEM.

- [loHMMaHue TPUHUMUIIOB YCTOMYHMBOTO HMCIIOJIB30BaHUSA PECYPCOB U
MUHHMMH3ALUHA OTXOJI0B Ha OOPTY Cy/aHA.
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2. CTpyKTYypa U coaepxaHue 001meo0pa3oBaTe/IbHOM IUCHUIIIMHBI

2.1. O0beM TUCHUILIUHBI ¥ BUJbI Y4e0HOH padoThI

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOI NPOrPaMMBbI M CHUIIIMHBI 78
B T.Y.

1. OcHoBHOE coJep:kaHue 66
B T.4.

Teopernueckoe 00yueHune 32
IIpakTnyeckue 3aHATHSA 24
JlabopaTopHbie 3aHATHS 10
2. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJEPKAHME 12
(coep:xaHue NPUKJIATHOTO MOAYJISA)

B T.Y.

Teopernueckoe o0yueHue 8
IIpakTHueckue 3aHATHS 4

2. IIpomexyTounasi arrecranus (aud. 3a4er)

Hud. 3aueT BXOAUT B

00111e€ KOJITMYECTBO YACOB

CamocrosiTesibHasi padoTa 00yuarwinerocs (Bcero)
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2.2. TemaTudeckuii miiaH u cogaepxanue yueoHoi qucumianabl OY .10 Xumus

.. dopmupyeMble
HaumeHoBaHue Copepxxanue yueOHOro MmaTrepuasia (0CHOBHOe U NPo¢ecCHOHAILHO OPHMEHTHPOBAaHHOE), O0bém KOMITETCHIIHH
pa3/1esioB U TeM J1a0opaToOpHbIe U NPAKTHYECKHUE 3aHATHUS, IPUKJIATHOI MO1YJ/Ib 4yacos (OK, 1K)
1 2 3 4

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUH 26
Tema 1.1. Coaep:xanue y4eGHOro MaTepuaia 4 OK 01
OcHOBHbBIE XUMHYECKHE
HOHSTHS 1 3aKOHBL, Beenenue. OCHOBHbIE XMMUYECKUE 3aKOHBI U MOHATHSA. OTHOCUTENbHBIE aTOMHAs U MOJIEKYJIsIpHAs
CTPOGHHE ATOMOB MAaCCBI. N{OJISIpHaSI macca. KomumuectBo BemiecTtBa. MaccoBasi 10jis BemiecTBa. 3akoH ABOTajpo. 2
XUMHYECKHX 3JIEMEHTOB Moxnspriit 065eM rasos.

XuMuyeckuil s1eMeHT. AToM. Sapo aroma, M30TOMbI. DIEKTPOHHAs 000JI0uKa. DHEPreTUYecKue

YPOBHH, TOAYPOBHU. ATOMHBIE OpOWTaNU, S-, P-, O- 31eMeHTB. OCOOCHHOCTH pacCHpeIeICHHs 5

JJIEKTPOHOB IO OpOUTAIAIM B aTOMax »JJEMEHTOB NEPBBIX YETHIPEX MEpPUOJIOB. DJEKTPOHHAS

KOH(UTYpaIwsi aTOMOB.

IIpakTnyeckune 3aHsATHA: 2

[TpakTrueckast pabora Ne 1 «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PACUETHI 110 YPABHEHUSIM 5

XUMHUYCCKHUX PEAKIIHI»
Tema 1.2. Coaep:xxanue yueOHOro MaTepHaJia OK 01
Ilepnonnyecknii 3aKOH | YCTaHOBJIIGHHE CBS3M MEXIY CTPOCHHEM aTOMOB XHMHUYECKHMX OJIIEMEHTOB H MEPHOJINYECKHM OK 02
u [leproanueckas U3MEHEHHEM CBOMCTB XMMHUYECKHMX 3JE€MEHTOB M UX COEJUHEHUH B COOTBETCTBUHU C IOJIOKEHUEM
CHUCTEeMa XUMHUYECKUX ITeproanyecKkoil CUCTEMBI.
snementos 1. M. IpakTHYecKne 3aHATHS: 2
MenneneeBa, nx cBA3b
¢ COBpEMeHHOi [Tpaktuyeckas pabora Ne 2 «M3ydeHue nepHOAMYECKMX 3aKOHOMEPHOCTEH M MX B3aUMOCBS3H CO
Teopueil CTpoeHHst CTPOEHHEM aTOMOB) 2
aTOMOB
Tema 1.3. Copnepxxanue yuyeOHOIro MaTepuasa 2 OK 01
Crpoenue BenlecTBa | CTpoeHMe BemiecTBAa. XUMHMUYECKasl CBSI3b. BUIBI XMMHUYECKOH CBSA3M (KOBAJIEHTHAs HEMOJSpHAs U
U IIPUPOJIa XMMHUYECKON | TIOJIsIpHAsl, MOHHAs, METaJutmdeckasi). MexaHn3Mbl 00Opa30BaHWs KOBAJCHTHOW XMMHUYECKOH CBS3H 5
cBsi3u. MHoroo6pasue | (0OMeHHBIM U JIOHOPHO-aKIENTOPHBIN). Bonoponnas CBSI3b. BaneHnTHOCTb.
BEIIECTB DIeKTpoOoTpUIIaTeTbHOCTh. CTeneHb OKUCIeHHs. IOHBI: KATHOHBI M aHHOHBI.
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HpaKaneCRne 3aHATHUA:

[TpakTiaeckas padora Ne 3 «CtpoeHue BemecTsa U MpUPoIa XUMUUECKOMN CBSI3U»

Tema 1.4. Conep:xanue y4eGHOTro MaTepuaaa OK 01
Knaccupurauus, n Knaccugukanuss HeopraHudecknx BemiecTB. HoMeHKIaTypa HEOPraHMYECKHUX BEHIECTB (OKCHIBI, OK 02
HOMCHKJIaTypa TUAPOKCUBI, KHUCJIOTHI, conu). BemectBa MOJIEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOCHUS.
HCOPraHMICCKUX ArperaTHble cocTosiHUA BemiecTBa. Kpucramumdeckne u amop(dHbIe BemecTBa. 3aKOH MOCTOSHCTBA 2
BCIICCTB CcoCTaBa BEIIECTBA. THIBI KPUCTAUIMUECKHX PEIICTOK (aTOMHas, MOJICKYJsApHAas, HWOHHAasi,

METaJIJIMYECKast). 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTAININYECKONW PEILIETKH.

IIpakTHYeckune 3aHATHA: 2

[Tpaktuyeckas pabora Ne 4 «PemieHne npakTHUECKUX 3a/laHUi 10 Kiaccu(uKalui, HOMEHKIATYpe U 2

XUMHYECKHM (HOpMyJIaM HEOPTaHUIECKHUX BEIECTB PA3JIMYHBIX KIACCOB)
Tema 1.5. Conepkanme y4eGHOro MaTepuaia 2 OK 01
Turst XUMUYECKUX | Xumuueckas peakuus. Kimaccupukanuss XMMUYECKMX peaklUil B HEOPraHMYECKOW M OpraHMYecKou
peakuuit XUMHUHM. 3aKOHBbl COXpPAHEHHMS MacChl BEUIECTBA, COXPAHEHUS M INPEBpAIECHUsS BSHEPruu Ipu

XUMHUYECKHX peakiuax. OKUCIUTEeNbHO-BOCCTAHOBUTENIbHBIE pPEAKIMU (ypaBHEHMsS OKHCIICHUS- 5

BOCCTAHOBJICHUS, CTEIEHb OKHUCIICHMS, OKHUCJIMTEIb W  BOCCTAHOBUTENIb, OKHMCIHATEIBHO-

BOCCTAHOBUTEJIbHBIE PEAKLUUU B IPUPOJE, IMPOU3BOJACTBEHHBIX IpOLECCaX M KU3HEACITEIbHOCTU

OpraHU3MOB).
Tema 1.6. Copepxanue yuyeOHOIo MaTepuaJa 2 OK 01
Ckopocts  xumu4ecKkuX | CKOpPOCTh peakKiliH, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPHUPOIBI PEATHPYIONIMX BELICCTB, OK 02
peakuuii. XHMMUYECKOE| KOHLEHTPAIMM pPEearupyronMx BeLIeCTB, TEeMIepaTypbl W IJIOUIAJU PEaKIMOHHON IMOBEPXHOCTH.
paBHOBECHE TennoBbie 3¢pGHEKT XUMUYECKUX pEAKIMil: 3K30- M JSHIOTepMUUYecKHe peakuuu. OOpatumbie 2

peakuun. XuMu4eckoe paBHOBecHe. DaKTOPBI, BIMAIOLIIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS

(KOHILIEHTpallMsl pEeareHTOB MM MPOAYKTOB peaklMH, AaBiieHue, Ttemreparypa). [lpunuun Jle

[ITarensbe.

IIpakTH4eckue 3aHATHA: 2

[Ipaktuueckas padota Ne 5 «BnusiHue pa3nuasbix PakTOPOB HA CKOPOCTh XMMHUYECKOW PEaKITHI 2
Tema 1.7. IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE 2
PactBopsl, Teopus| PactBopbl. Buibl pacTBOPOB IO COAECPKAHUIO PACTBOPEHHOTO BemecTsa. PactBopumocts. [lonsTre o OK 01
SIIEKTPOIUTHIECKOM JUCIIEPCHBIX cucTeMax. VIcTHHHBIE U KOJUIOUAHBIE pacTBOpbl. MaccoBas 0JI BEIECTBA B PaCTBOPE. 5 OK 02
JMCCONMAIMK U MOHHBIH | [TonsiTre 0 BogopoaHOoM mokasareine (pH) pactBopa. DnekTponutudeckast aucconnanusi. CHIbHBIE U OK 07
o0meH cy1abble 2JEKTPOIUTHI, HEANIEKTPOIUTHL. Peakiiun HoHHOTro oOMeHa. [IK 2.5
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Coaep:xanue yueOHOTro MaTepuaJia

Jlaboparopuas pabora Nel «lIpuroroBrneHue pacTBOpoB. PelieHune NpakTUKO-OPUEHTHPOBAHHBIX
pacueTHBIX 3aJaHUil Ha PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOW W MPOW3BOJCTBEHHOU IEATEIHHOCTH
YeJloBeKa»

OK 01
OK 02
OK 04

Pasznen 2. Heopranuueckasi xummusi

10

Tema 2.1.
DHU3HKO-XUMHUYECKHE
CBOMCTBaA
HEOPraHUYECKHUX
BCIICCTB

IIpodeccrnonaibLHO-OPHMEHTHPOBAHHOE COIEP:KAHUE

Mertamibl. [Tonoxenne merayioB B [lepuoandeckoil cucteMe XUMHUYECKUX 3lieMeHTOB. OcoOeHHOCTH
CTPOCHHS JJIEKTPOHHBIX 000JI0YeK aToMOB MeTayioB. OOmme (u3MYeckue CBONCTBA METAJUIOB.
CrniaBbl  METAJIOB. DJEKTPOXUMHUYECKUN Ppsifi HANpsSOKEHUM MeTajuioB. XUMHUUYECKHE CBOMCTBA
BOKHEUIIINX METAJJIOB (HAaTPUM, KaIUi, KAJIbIMI, MarHui, allfOMUHUHN, [IUHK, XPOM, KEJIe30, Me/b) U
ux coeanHenuit. Obmwme crnocoOsl moyydeHus MetaioB. [IpumeHeHe MeTanioB B OBITY U TEXHUKE.

Coaep:xxanue yueOHOro MaTepuaJia

OK 01
OK 02
IIK 2.5

Hemeramnel. Ilonoxenune HemeramioB B Ilepmoanueckoil cucreMe XMMH4YeCcKuX snemeHToB [I.1.
MenneneeBa U 0COOCHHOCTH CTpOeHHUs aTOMOB. Du3HuecKHue CBOWCTBA HEMETAJUIOB. AIIOTPOIHUS
HEMETAUIOB (HAa MpUMepe KHCIopoaa, cepbl, (docdopa u yriepoma). XUMHUYCCKUE CBOWCTBA H
MPUMEHEHHE BaKHEHIIIMX HEMETAJIOB (TaJIoreHOB, Cephl, a30Ta, (hocdopa, yriiepoaa u KpeMHUS) U X
COEeIMHEHUIN (OKCHUIOB, KHCIOPOACOAEPkAIIUX KHUCIOT, BOJOPOAHBIX coenunHeHuit). Ilpumenenue
BaXHEHMIINX HEMETAJNIOB U UX COCIUHEHHH.

XYUMHUYECKHE CBOMCTBA OCHOBHEBIX KJIAaCCOB HCOPTraHUYCCKUX BCHICCTB (OKCI/II[OB, THUAPOKCHUIOB,
KHUCJIOT, cojlel u ,Z[p) I'enetnueckas CBs3b HCOpPraHNYCCKUX BCHICCTB, INPHUHAMICKAIUX K
PAa3IMYHBIM KJIaCCaM. 3aKOHOM€pHOCTI/I B M3MCHCHHHM CBOMCTB MMPOCThIX BEHICCTB, BOJOPOAHBIX
COCHHHCHHﬁ, BBICHIMX OKCUAOB U THAPOKCHUIOB.

IIpakTHyeckne 3aHATHA:

[Ipaktuueckas padora Ne 6 «CocraBiieHne ypaBHEHUN XMMHYECKUX PEAKIMM C y4acTHEM MPOCTHIX U
CJIOHBIX HEOPTaHUYECKUX BEUIECTBY

OK 01
OK 02

Tema 2.2.
Nnentuduxanus
HEOPTraHUYECKHUX
BEILIECTB

Coaep:xanue yueOHOro MaTepHaJia

Penrenue SKCIICPUMCHTAJIBHBIX 3a1a4 10 I/IJIGHTI/I(bI/IKaHI/II/I HCOPTaHUYCCKUX BCIIIECTB C
HCIIOJIb30BaHNEM UX (DU3HKO-XUMHUYECKHUX CBOMCTB, XapaKTePHBIX KAYECTBEHHBIX PEaKITHil.
JlaboparopHas pabota Ne 2 «neHTH(UKANNS HEOPTAHHYECKUX BEIIECTB)

OK 01
OK 02
OK 04
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Pa3znea 3. TeopeTuueckue 0CHOBbI OPraHUYeCKOH XUMUM

Tema 3.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIICCTB

Coaep:xanue yueOHOTo MaTepHaJia

[IpenMeT OpraHMYeCKO XHMMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTHEC M 3HAYEHUE B IIOJIyYEHUU HOBBIX
BELIECTB U MaTepuasioB. Teopus CTpoeHus opranndeckux coeaunenuit A.M. bytiepoBa, €€ ocHOBHbIE
nojoxeHus. CTpyKTypHble (OpPMYJbl OpraHUYECKUX BelecTB. ['omoisiorus, nzoMepus. XuMuyeckas
CBS3b B OPIaHUYECKUX COCAVHEHUAX: KPAaTHBIE CBS3H, O- U T-CBS3H.

IIpencraBaenne o KiaccuukKanMM OpraHMYeckuX BemlecTB. HoMeHknaTypa OpraHm4ecKux
COEIMHEHUI (cHCcTeMaTHYecKas) U TPUBUAJIbHbIE HAa3BAaHUS BAaXKHEHMILMX NpPEICTaBUTENEH KJaccoB
OpPraHMYECKUX BEILECTB.

HpaKaneCRue 3aHATHUA:

[pakTrueckas padora Ne 7 «Pacuér mMonekynsipHOW (hOPMYIIbI OPraHUYECKOrO BEIECTBA UCXOIS U3
AJIEMEHTHOrO0 cocTasa (B %)»

OK 01

Pasnen 4. YrieBoaopoabl

Tema 4.1.
YrneBoaopoibl U ux
MPUPOJIHBIE UCTOUHUKH

Coaep:xanue yue0HOro MaTepHuaJia

[IpenenbHble yriaeBoIOpOAbl (aJIKaHbl): COCTaB U CTPOEHHME, FOMOJIOIMUYECKUN psl. MeTaH M 3TaH:
COCTaB, CTpOEHHUE, (U3MYECKHMEe M XMMHUYECKME CBOMCTBAa (peaklUM 3aMeIleHUs U TOpEeHHs),
N0JIy4YE€HUE U IPUMEHEHHE.

HemnpenenbHblie yriieBo0POabI (AIKEHBI, ATKAIMEHBI, AJIKHHBI).

AJIKeHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUW psl. OTWIEH W TPOIMUJIEH: COCTaB, CTPOCHUE,
dusznyeckue M XHMHYECKHWE CBOMCTBa (peakiuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpaTallvy,
OKHUCIICHUS U TIOJIMMEPU3AIUH ) TIOJTyYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MerunOyranueH-1,3, XUMHUYECKOE CTpOEHHE, CBOMCTBA (peakuus
MOJTUMEPH3AIMHK), TPUMEHEHHE (111 CHHTE3a MPUPOTHOTO U CHHTETHYECKOTO KaydyKa U PE3UHBI).
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTHYECKHM Psii. AIIETUIIEH: COCTaB, XUMUYECKOE
cTpoeHue, (U3MYecKue W XUMHUYECKHE CBOWCTBA (peaklUW TUIPUPOBAHUSA, TAJIOTCHUPOBAHMUS,
THIpATAldK TOPEHUs), MOJIyUYEeHHE U MpUMEHEHHe (MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHH IS
CBapKH M PE3KH METAJIJIOB).

IIpodeccnoHATIbHO OPHEHTHPOBAHHOE COACPKAHUE

Apomatrueckre yriieBoaopoabl (apeHsl). BeH3onm W ToNyos: cocTaB, CTpoeHHe, (DU3UYECKHE W
XMMHUYECKHE CBOMCTBA (peakiy TaJloOreHUPOBAHUS M HUTPOBAHMS), TOJIY4YEHHE M IPUMEHEHHE.
TokcHMuHOCTh apeHOB (BiMsAHHE OCH30Jla Ha OpPraHW3M 4YeJoBeKka). ['eHeTHYecKas CBS3b MEXIY
YIIEBOIOPOAAMH, TPUHAIEKAIMMHY K Pa3IUYHBIM KJIaCCaM.

[TpuponHble UCTOUHUKH yriieBoAopooB. [Ipupoausiii ra3 u nonyraele HedTsHbIe ra3pl. Hedts u eé

OK 01
OK 02
OK 07
IIK 2.5
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npoucxoxaeHne. CrocoObl  mepepaboTku  HePTH: TEpEeroHKa, KPEeKUHT  (TEPMHYECKHUH,
KaTaJIMTHYeCKuil), muponu3. IIpoaykTel nepepaboTku HePTH, UX HMPUMEHEHHE B MPOMBIIUIEHHOCTH
u B ObITy. KaMEHHBII yroJib ¥ MPOJYKTHI €ro nepepadboTKu

IIpakTHyeckne 3aHATHSA: 2

[Tpaktnueckass padora Ne 8 «CocraBineHue CTpyKTypHBIX (opmyn. HomeHkrnarypa opraHMYecKHX 2

BEILIECTBY
Tema 4.2. Conep:kanue y4eOHOT0 MaTepuaJia OK 02
DU3BNKO-XUMHUECKUE TpuBmanpHass W MEXIyHApOIHAS HOMEHKJIATYpa, XUMHUYECKHUE CBOMCTBa, CHOCOOBI MOJy4eHUs OK 04
CBOMCTBA YIIIEBOAOPOJIOB | YIJICBOAOPOI0B (HA PUMEPE dTaHa, STUIICHA, alleTHIICHA | JIp.).

IIpakTHyeckne 3aHATHSA: 2

[Tpaktuyeckas padora Ne 9 «XuMudeckne CBOWCTBA U CIIOCOOBI MOTYYCHHUS YTIIEBOIOPOIOBY 2

JlaboparopHuas padota Ne 3 «IlonydeHre u CBOMCTBA YIIIEBOAOPOIOBY 2
Paznea S. Kuciopomoconepxkamue oprannyecKkie coeIuHeHus 10
Tema 5.1. Coaep:xanue yue0HOro MaTepHaJia 2 OK 01
Cnuptsl. Oenon [IpenenbHbIe OJHOATOMHBIC CHHPTHI (METAHOJN M AITAHOI). CTPOCHUE, (PM3UYCCKHE M XUMHYCCKHE OK 07

CBOMCTBAa (p€aKkIMU C AaKTUBHBIMH METaJNIaMH, TaJIOT€HOBOJOPOJaMHU, TOPEHHE), IPUMEHEHUE.

Bopopoansie cBsi3u Mexay MojekylaMu cnupToB. dDusnonornyeckoe AeicTBUE METaHOJA U 3TaHOJa

Ha OpPraHu3M YeJIOBEKa.

MHoOroatoMHble CHUPTHI (ITUJICHIJIMKONb W TJMIEPUH). CTPOCHHE, (DU3MYECKHE M XUMHUYECKHUEC 2

CBOMCTBa (B3aMMOJICUCTBUE CO IIECIIOYHBIMH METAJIJIaMH, Ka4eCTBEHHAs PEaKiMsl Ha MHOTOATOMHBIE

cnupthl). DU3MOIOTHYECKOE JeiCTBHE Ha OpraHu3M uesioBeka. [IpuMeHeHHe TriMilepuHa U

STUJICHTJIUKOJISL.

®enon. CTpoeHue MONEKyINbl, GU3NYECKUE U XUMHUYECKHe CBOMCTBA (heHOna. TOKCUYHOCTH (heHona,

ero (Gu3MoIOrMYecKoe JIeHCTBUE Ha OpraHu3M 4enoBeka. [Ipumenenue genomna
Tema 5.2. Copepxxanue yueOHOIro MaTepuasa 4 OK 01
AJBIeTuabI. Anpneruipl U KEeTOHBI (opManbaeruj, areTalbJeTu]l, aleToH): CTpPOeHHe, (PU3NUYECKHE U OK 02
KapOoHOBbIE KUCIIOTBI. | XUMHUYECKHE CBOWCTBA (PEAKI[MH OKUCIICHUS U BOCCTAHOBIICHHUS, KAUECTBEHHBIC PEAKIIMH ), MTOJyICHHE 2 OK 07
Cnoxnbie 3(hUpbI Y IPUMEHEHNE

OnHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KUCIOTHI (MypaBbHHASI U YKCYCHAasi KHUCJIOTHI): CTPOEHHUE,

du3HYecKre U XUMAYECKHE CBOMCTBA (00II1e CBOMCTBA KUCIIOT, PEAKITUs dTepUBUKAITNH), TIOTYICHHE

u npuMeHeHne. CTeaprHOBas W OJICMHOBAas KHUCJIOTHI KaK MPEICTABUTENH BBICIIUX KapOOHOBBIX 5

KHUCTI0T. Mbljia KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.
CrnoxHble 3QUpPHl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MAPONM3 CIOXKHBIX 3PHUpPOB. JKHUPHL
I'upponns xupos. [Ipumenenne xupoB. buosornueckas posib )KHUPOB
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Tema 5.3. Coaep:xaHue yueOHOro MaTepuaJia OK 01
DU3NKO-XUMUYECKUE TpuBnanbHass W MEXIyHApoaHAs HOMEHKIATYpa, XHMHUYECKHE CBOMCTBA, CHOCOOBI IONTYy4eHUS OK 02
CBOICTBa cnupToB U (HEHOJIOB, KApOOHOBBIX KUCIOT M A(UPOB, albIeruaoB U KeTOHOB. CoCTaBlIE€HUE CXEM OK 04
KHCJIOPOJOCOAEPIKAIINX |peakuil (B TOM YMCIE MO NMPEAIOKEHHBIM LIENIOYKaM [IPEBPALEHUI ), XapaKTEPU3YIOIINX XUMUYECKHE
OpraHUYECKUX CBOICTBa KHCIIOPOAOCOIEPKAITNX OPraHNYECKUX COCIMHEHHM
COCIIMHEHUI IIpakTHYecKue 3aHATHSA: 2

[Tpaktuyeckas padora Ne 10 «CocraBieHne cxeM peakuui, XapakTepU3yIOIUX XUMHUYECKHUE CBOHCTBA 2

KHUCIJIOPOJIOCOJEPKAIIMX OPTaHUYECKUX COSAMHEHU»

Jlaboparopuas pabGora No 4 «XuUMHYECKHE CBONCTBA KHCIOPOAOCOJAEPKAIINX OPraHUYECKUX 5

COEIMHEHUI»
Pa3znen 6. A3oTconepxkamye opranndecKue coeIuHeHust 8
Tema 6.1. Coaep:xanue yueOHOTo MaTepHaJia 4 OK 01
AMMHBL. AMUHBI: COCTaB, XMMHYECKOE CTpOCHHE, (DU3MUYECKHMEe U XUMHUYECKHE CBOWCTBA, HAXOXJEHUE B OK 02
AMUHOKHUCIOTHI. npupojie. AMHHOKUCIIOTHI Kak aM(oTepHbIe opraHnuecKkue coenuHenns. Ou3nueckne 1 XuMUIECKHe 2 OK 07
benku CBOICTBa aMHHOKHUCIIOT (Ha npuMepe riauiuHa). buonorudeckoe 3naueHre aMuHOKUCIOT. [lenTupl.

benkn kak mnpupoanble nonaumepbl. llepBuuyHas, BTOpUYHAasE M TPETUYHAs CTPYKTypa OEIKOB. 2

XYMHYEeCKUE CBOWCTBA OEIKOB: THAPOIIN3, JeHATYpallks, KaYeCTBEHHbIE pEeaKIIMK Ha OeITKU

IIpakTHYecKue 3aHATHSA: 2

[Tpaktnueckas padora Ne 11 «PemieHue 3agad Ha OmpeaesieHHEe MacCcOoBOW (MM OOBEMHOM) JOIU 2

BBIXO/1a MPOJYKTA PEaKlUu OT TEOPETUUECKH BOZMOKHOTO»

JlabopaTtopHnast pabota Ne 5 «CBoiicTBa a30TOCOIEPKAIMUX OPTAHUYECKUX COCTMHEHHIN 2
Pazgen 7. BbicOKOMOJIEKYJISIpDHBIE COeIMHEHHUSI 2
Tema 7.1. Coaep:xanue yueOHOTro MaTepHaJia OK 01
[TnacTmaccel. OcHOBHBIE TOHATHSA XMMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, MOJUMEpP, CTPYKTYPHOE OK 02
Kayuykn. Bonokna 3B€HO, CTENEHb MOJIMMEpPHU3alluu, CpelHsAsd MoJeKylspHas Macca. OCHOBHbIE METOAbl CHUHTE3a OK 04

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MTOJIMMEPHU3ALUs U TOJIMKOHIECHCALIMSL.

IIpakTHYecKkue 3aHATHSA: 2

[Tpaktueckass pabora Ne 12 «CuHre3, aHanM3 © KIacCUPUKALUA BbICOKOMOIEKYISIPHBIX 2

COEJTMHEHUI»
Pa3nea 8. Xumusi B ObITY M MPON3BOJACTBEHHOM TeITEJILHOCTH YeJI0BeKA 6 OK 01
Tema 8.1. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IEPKAHUE 6 OK 02
XuMuuecKkue [paBuiia SKOJIOTHYECKH IEIECO0OPa3HOTO MOBEICHUS B OBITY M TPYIOBOM JEATEILHOCTH B IIENISAX OK 04
TEXHOJIOTHH COXPaHEHHUsI CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOAHOM CPEbl, ONACHOCTh BO3JCHCTBYS HA JKUBBIE 2 OK 07
B [TOBCE/ITHEBHOI OpraHM3Mbl OPraHMYECKHX BEIIECTB OTIENbHBIX KiIaccoB (YIJIEBOJOPONbI, CIUPTHI, (HEHOJIbI, IIK 2.5
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1 TpoeCCHOHAIBHON
NeSITeIbHOCTH YeTIOBEeKa

XJIOPOpPraHUYecKre MPOU3BOAHbBIC, albJETUAbl U [1p.), IOKa3zaTelb MPEIesIbHO JOMyCTUMO
KOHLEHTPALMU U €T0 UCII0JIb30BaHNUE.

Ponp xumMuu B oOGecrieueHuu SKOJIOTHYECKOM, SHEPreTHYeCKON U MUIIeBON 0e3011acCHOCTH, Pa3BUTUU
MEIUIUHBI, CO3AaHMU HOBBIX MAaTepHaOB (B 3aBHCHUMOCTH OT BHJA MNPO(hecCHOHAIBHON
JESITEIbHOCTH ), HOBBIX HCTOYHHMKOB JHEpPruM (aJbTepHATUBHBIE WCTOYHUKU dHepruu). [lonstue o
HAYYHBIX METOJIaX TO3HAHMs BEIIECTB U XUMHUECKUX peakiuil. [IpeacraBnenus 06 o0mUX HAyUIHBIX
IPUHIIMIIAX MPOMBIIIICHHOTO TMOJYYeHHUs BaKHEMIIMX BellecTB (Ha NpuUMepax MPOU3BOJICTBA
aMMHUaKa, CEpHOM KHCIIOTBI, METaHOoJja). XUMHS U 3J0pPOBbE YEJIOBEKa: IpaBwia 0€30IacHOro
MCIIOJIb30BaHUs JICKAPCTBEHHBIX NPENapaToB, ObITOBON XMMHUHU B TOBCEIHEBHOM JKU3HU

IpakTuueckue 3ansTus ([Ipakruyeckas padora Nel3): 4
«[IpuMeHeHre XMMHUYECKMX BELIECTB M TEXHOJOIMM ¢ ydeToM Oynymied npodeccnoHaabHON 5
nesTenbHOCTHY. Perenne keiic-3amaq.
«[IpuMeHeHre XMMHUYECKHX BEIIECTB M TEXHOJOTHH C ydeToM Oynaymed npodeccnoHaIbHON 5
nestenbHOCTH. Perenune keiic-3aaau.

Bcero: 78
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3.

Ycaosuss peanuzanum padodeid mnporpamMmbl  00me00pazoBaTeJbHOM

AUCIHUILIHHDI

3.1.

TpeGoBanusi K  MHHHUMAJBHOMY  MaTepPHAJIbHO-TEXHHYECKOMY

o0ecre4yeHnIo0

Peanuzauuss pabodeid mporpaMMbl AUCHUIUIMHBL TPEOyeT HaIU4Msl Y4eOHOro
KabuHeTa XUMHUH.

Oo0OopynoBanmne y4eOHOro KaduHera:

O wNE

NogakowbdPE

~NOoO ok wnN -

|

BBITSDKHOM IIKad

H&FHHHHBK:HOCO6HH:

. Tabauma xummyecknx 3nmemenToB JI.M. Menneneena

. P11 akTHBHOCTH METaIJIOB

. PacTBOpUMOCTB KHCIIOT, COJIEH, OCHOBAaHUI B BOJIE

. KommiekT Tabaum no 6e3onacHomMy 0OpalleHuIo ¢ MpuOOpaMu U peakTUBaMU
. KonmnyecTBeHHbIE BEIUYUHEI B XUMUH

TUTAKATHI:
KonuvecTBeHHBIE BEIMYMHBI B XUMUH

CriocoObl BBIpa)K€HUS PaCTBOPOB

Conu

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIE PEAKITUT

KoBaneHTHas cBs3b

CooTHOIIIEHNE MEXTY PA3TUIHBIMUA BHIAMH XUMUYECKON CBS3U
CocraBnenue GopMysI OCHOBHBIX KJIACCOB HEOPTAHUUYECKHUX COCTMHCHHM

KOJIJICKIINU:

. Bonokna

. KameHHbIl yroyib

. MeTasel U CIiIaBsl

. Heptp

. MuHepasbl ¥ TOPHBIE TOPO/IbI
. [Imactmaccer

. MuHepaibHbie yA0OpeHUs

MOJICIIN:

. KommiekT aToMOB [iJ1s1 COCTaBIICHUSI MOAENEH MOJIEKYJT (IEMOHCTPALIMOHHBIN )
. Mopenu KpucTaJuTMYeCKUX PEIIeTOK METAIIJIOB, aliMasa, rpaduTa, XJopuaa

HaTpusl.

JTUJAKTUYECKUE MaTepUabl
nabopaTopHas rnocyja, npudopsl U MPUHAAIECHKHOCTH
XUMHUYECKUE PEAKTUBbI
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— TEXHHYECKUE CPEJICTBA OOyUEHUS:
KOMITBIOTED C YCTPOMCTBAMH BOCIIPOU3BENCHHUS 3ByKa, IPUHTED,
MYJIbTUMEIHA-TIPOEKTOP C IKPAHOM, YKA3KA-TIPE3EHTEP AJIs PE3CHTALIMM.

3.2. UudopmanmonHoe odecnevyenne o0yueHust

. Kupunnos B.B. «OcHoBbl Heoprannuyeckod xumum». YueOHuk misa CIIO.
Cankr-IletepOypr, Jlanb, 2022. — 352 c.

. binnoB JI.H. «Xumus». Yue6nuk mist CI1O. Caukr-IletepOypr, Jlanb, 2021. —
260 c.
. Pocun U. B. Xumus. YueOnnk m 3amaunuk: mis CIIO / W. B. Pocun, JI. JI.

Tomuna, C. H. ConoBseB. — M.: U3narenbcTBO FOpaiit, 2022. — 420 c.

. MapteiHoBa, T. B. Xumwus: yueOnuk u npaktukym miua CIIO / T. B.
MapteinoBa, 1. B. Apramonosa, E. b. I'onynos; mox pex. T. B. MapTeiHOBOM.
— M.: U3narensctBo FOpaiit, 2022. — 393 c.

. Xumus. 3agagnuk: yaeoHoe rmocooue aist CIIO / FO. A. Jlebenes [u ap.]. — M.:
N3patensctBO FOpaiit, 2022. — 236 c.

. Ipecc N.A. «Opranudeckas xumus». YueOHoe mocodue it CIIO. Cankt-
[letepOypr, Jlans, 2022. — 432 c.

HNuTepHer-pecypcesl

— www.pvg.mk.ru (omummnuasna «Ilokopu BopoObeBbI TOpED?).

— www.hemi.wallst.ru (O0pa3oBaTenbHbINA CAUT JJI51 ITKOJLHUKOB « XUMUSI).
— www.alhimikov.net (O0pa3oBaTenbHbINA CAUT JJI51 IKOJIBLHUKOB).

— Www.Chem.msu.su (DnekTpoHHas OMOINOTEKA 110 XUMHUH).

— www.enauki.ru (MHTepHeT-u31aHue 11 yuureneil « EctecTBeHHbIE HAYKI»).
— www.lseptember.ru (MmeToaunyeckas razera «llepBoe ceHTIOps»).

— www.hvsh.ru (kypHan « XuMus B IIKOJIEY).

— www.hij.ru GkypHan «XuMUs ¥ )KU3HBY).

— WWW. chemistry-chemists.com (351eKTpOHHBIN KXypHAT « XUMUKH U XUMUS).
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4. KoHTposib M OLEHKa pe3yJbTaTOB OCBOECHUS 0011e00pa30BaTEIbLHOI

AUCIHUILINHBI.

Oo6mas/mpodeccuonaabHas
KOMIIETE€HI[HSA

Pa3zgen/Tema

Tun oeHoYHBIX
MeponpUusTHI

OK 01. Beibupats criocoOb1
pelieHus 3a1aq
npoeCCHOHATTLHON
JeSTEIbHOCTH
MPUMEHUTEIIHHO K
Pa3TMYHBIM KOHTEKCTaM

Pasnen 1. Tema 1.1-1.7,
Bxo1HOM KOHTPOJIb

Pasnen 2. Tema 2.1, 2.2
Pasnen 3. Tema 3.1

Pa3nen 4. Tema 4.1

Pasgen 5. Tema 5.1, 5.2, 5.3
Pa3nen 6. Tema 6.1

Pasznen 7. Tema 7.1

Pa3nen 8. Tema 8.1

VYcerHblii onpoc

Tect

[IpakTuueckas pabora
OTuét no nabopaTopHOit
pabore

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOWCKA, aHAJIHM3a U
WHTEpIpETAIUN
uHbOpMAIHH, ’
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npodeccnoHaTbHOM
JeSITEeIIbHOCTH

Pasmen 1. Tema 1.2,1.4, 1.6, 1.7
BxoaHoi KOHTPOJIb

Pasznen 2. Tema 2.1, 2.2

Paznen 4. Temer 4.1, 4.2

Pazgen 5. Temnr 5.2, 5.3

Pa3nen 6. Temrl 6.1

Pasznen 7. Tema 7.1

Pa3nen 8. Tema 8.1

YceTHBI onpoc

Tect

[IpakTrueckas padbota
Otuér no naboparopHoit
pabote

OK 04. DddexTuBHO
B3aMMO/IEHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

Pazgen 1. Tema 1.7, Bxoanoii
KOHTPOJIb

Pasgen 2. Tema 2.2

Pasnen 4. Tema 4.2

Paznen 5. Tema 5.3

Pazgen 7. Tema 7.1

Paznen 8. Tema 8.1

YeTHBII onpoc

Tect

[IpakTnueckas pabora
OTuét no nabopaTopHOi
pabore

OK 07. CopnelicTBOBaTh
COXPaHEHMIO OKPYKatolIeH
cpensl,
pecypcocOepeKeHuto,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
NENCTBOBATH B
Ype3BbIUAIHBIX CUTYAIHSIX

Pazgen 1. Tema 1.7
Pazgen 4. Tema 4.1
Pazgen 5. Tema 5.1, 5.2
Paznen 6. Tema 6.1
Paznen 8. Tema 8.1

VYcrHbIil onpoc
[IpakTuueckas pabora

[IK 2.5 Oprann3oBsiBaTh 1
obecrieunBaTh AEHCTBUS
IIOUYMHEHHBIX YJICHOB
JKUIIAXKa CyIHA 110
MIPEIYIIPEKICHUTO U
MIPEIOTBPALICHUIO
3arpsiI3HEHUST BOJTHOU CpPeJIbl

Pasnen 1. Tema 1.7
Pasznen 2. Tema 2.1
Pasnen 4. Tema 4.1
Pazgen 8. Tema 8.1

YcrHbIil onpoc
[IpakTuueckas pabora
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