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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCHUILJIAHBI

1.1. MecTto IMCHUIUIMHBI B  CTPYKTYpe OCHOBHOIi  mpodeccHOHATbHOM
00pa3oBaTeIbHON MPOrpaMMbl

Oo6meoOpa3oBaTenbHas JUCHHUIUIMHA «XUMHUS» HU3ydaeTcss Ha 0a30BOM YpPOBHE B
0o0meoOpa3oBaTeIbHOM  ITMKJIE ~ Y4eOHOro  IUlaHa  OCHOBHOM  NpodeCCHOHAIbHON
00pa3oBaTelbHON MPOrpaMMbl YKpYIMHEHHBIX rpynm B coorBeTcTtBuu ¢ ®I'OC CIIO 09.02.12
«TexHuveckasi IKCIIyaTAUsI U COMPOBOKAeHNE HHPOPMAIMOHHBIX CHCTEM»

1.2. Hean u niiaHupyemMble pe3yabTaThbl OCBOCHHS U CHUIIITUHBI
1.2.1. Heau u 32124 AUCHUILIMHBI

CogepxaHuie TporpaMMBbl 00II€00pa30BATEIBHON TUCITUIUIMHBI «XUMUS» HAIpPaBICHO
Ha JIOCTVDKCHUE CIICIYIOIINX IeJIe:

- (bopMHpOBaHUE CUCTEMbl XUMHUCCKUX 3HAHWHA KaK Ba)KHEHIICH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHUHBI MHpPA, B OCHOBE KOTOpPOHM JIG)KAT KJIFOUEBBIC IOHSITHSA,
(dyHIaMeHTaIbHBIC 3aKOHBI M TEOPUU XUMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHUE M IMOHHMMaHUEC
CYIIHOCTH JJOCTYITHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
HX PA3BUTHA U CTAHOBJICHUAA,

- dbopMHUpOBaHHE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHMS
BEIIECTB U XUMUYECKUX PEaKLMM, HEOOXOAUMBIX AJI MPUOOPETEHHUsS] YMEHUIM OPUEHTHUPOBATHCS
B MHUpPE BCIIECTB M XMMUYCCKHX SIBJICHHW, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUYCCKOH U
MOBCE/IHEBHOM JKU3HH;

- PasBUTHUC YMGHI/If/'I U CIoco0oB JACATCIIbHOCTH, CBs3aHHBIX C Ha6J'IIOI[€HI/I€M u
00BSCHEHHEM XMMHUYECKOTO SKCIIEPUMEHTa, COOMI0IEHUEM TPaBUI 0€30MacHOr0 OOpaIIeHus C
BCIT[CCTBAMH.

3apaum IUCHUIIMHBI:

1) chopMUpOBaTh TMOHHUMAHHE 3aKOHOMEPHOCTEH MPOTEKaHHS] XUMHYECKHX
MIPOLIECCOB U SIBICHUI B OKPY’KaIOIIEH Cpelie, a TaKKe UX CBSI3b C IIETIOCTHON HAYYHON KapTHHON
MHpA U IPYTUMU €CTECTBEHHBIMU HAYKaMH,

2) pPa3BUTh YMEHHUS COCTaBIATH (OPMYJIBI HEOPraHUYECKUX M OPraHUYEeCKUX
BEIIECTB, YypPaBHEHUS XUMHUYECKUX pEAKIHid, OOBSICHITHP HUX CMBICI, HWHTEPIPETHPOBATH
pe3yNbTaThl XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBbIKA TPOBEICHUS MPOCTEUIIINX XAMUYECKHAX
OKCIIEPUMEHTAJIBHBIX HCCIICIOBAHUNA C COONIOZICHUEM TIpaBU 0O€30macHOro oOparieHus: ¢

BEIIIECTBAMHU U JIaOOPaTOPHBIM 000PYIOBaHUEM;



4) pa3BUTh YMEHHUS HaXOIUTh, AaHAJIU3UPOBAThb M UCHOJIL30BaTh HH(OPMAIIUIO
XUMHUYECKOTO XapakTepa M3 Pa3TUYHbIX WH(OPMAIMOHHBIX HWCTOYHUKOB, BKIIOYAs Y4EOHYIO
JTUTEpaTypy, HAydHbIC MyOTUKAIIMK U HHTEPHET-PECYPCHI,

5) chopMUpOBaTh YMEHHSI MPOTHO3UPOBATH IOCIEACTBUS CBOCH NEATEIBHOCTH H
XUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOILIECCOB, YUUTHIBAS BO3MOXKHbBIE
HKOJOTUYECKUE U COIIMAIbHBIE BO3ICHCTBUS;

6) chopMUpOBAaTh TIOHMMAaHWE 3HAYUMOCTU JIOCTIDKEHUN XUMHYECKOH HAyKu H
TEXHOJIOTHI N7 pa3BUTHs COLUAIBHON M MPOU3BOACTBEHHON cdep ¢ yMEHHEM IMPUBOAUTH
MPUMEPHI UX PUMEHEHHSI B PA3IUYHBIX chepax KU3HU.

1.2.2. [lnannpyemble pe3yJIbTAThl OCBOCHHS 0011e00pa30BaTEJIbHON IMCUUILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHwe oOmeOOpa3oBaTeNnbHasl AUCHUIUIMHA «XHUMHUS» HMEET Npu

(hopMHUpPOBaHUH u pa3BUTUU OK.



Koa
HAHMEHOBaHMHE
¢popMupyembIx
KOMIIeTeHIU

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUIIIUHBI

JAucuunimHapHbie

OK 01. Beibupats
CIIOCOOBI PeIICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

Oo0mme

JInuHOCTHBIE pe3yJabTaThl JAOJLKHBI OTPaXkaTh B

YacTu:

TPY/AOBOI0 BOCIIUTAHUA:

— TOTOBHOCTH K  TpPyAy, OCO3HaHHE IICHHOCTHU
MacTepCTBa, TPYIOII00UE;

— TOTOBHOCTH K aKTUBHOU ACATCIIbHOCTHU
TEXHOJIOTUYECKON W COLMAIBLHOW HAIPaBICHHOCTH,
CMOCOOHOCTh ~ MHHWIIMUPOBATh,  IUIAHUPOBATh |

CaMOCTOSITENTLHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTH;
UHTEpEC K pa3iuyHbIM chepam mpodeccHoHATbHON
eI TETbHOCTH.

MeTtanpeaMeTHbie pe3yJibTAThl J0JIAKHBI OTPAKATH:

OsBJiaaenue

YHUBepCAJIbHbIMU Y4eOHBIMH

Mo3HABATEJIbHBIMU AeHCTBHAMM:
a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

CaMOCTOATENEHO (POPMYITHPOBATH U AKTYaJTU3UPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
yCTaHaBJIMBaTh  CYUIECTBEHHBIM  MPU3HAK  WJIH
OCHOBAHUA JJIA CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu
0000IIECHMS;

ONPEACIITH LHeIu JE€SATEIbHOCTH,
rapamMeTpbl U KPUTEPUU UX TIOCTHKEHUS;
BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOpPEYUs B
paCCManI/IBaeMBIX SIBJICHUAX

BHOCHUTH KOppeKTI/IBBI B JCATCIIBHOCTHh, OIICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEJSAM, OLIEHUBATh PUCKU
MOCJIECTBUH eI TEIbHOCTH.

3aJaBaTb

0) 0a3oBbIe HCCIeA0BATENbCKUE I€HiCTBUS:

JAucuMIiuinHapHble pe3yJIbTAThI J0JIKHbI OTPAKATD:

IIP6 01. chopMHUPOBAHHOCTH TMPEACTABICHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJU
XUMHUHM B TIO3HAHWW SIBJICHUH TNPUPOABI, B (POPMUPOBAHUHU
MBILIUICHUS ¥ KYJIBTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOMI
TPaMOTHOCTH, HEOOXOIUMOW [UIS peIIeHUS MPaKTHYECKUX
3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

IIP6 02. BnajgeHue CUCTEMOM XMMHUYECKMX 3HAaHMM, KOTOpas
BKJIIOYAET:  OCHOBOIIOJIAraloIMe€  MOHATHUS  (XMUMHUYECKUH
AJIEMEHT, aTOM, OJJIEKTpOHHass 00o0Jj0YkKa aroma, s-, p-, d-
JJEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00beM, yTIepOaHbII
ckener, GYHKIMOHANbHAs TpyNma, paaukal, H30Mepus,
M30MEpbl, TOMOJIOTMUECKUN psAZl, TOMOJIOTH, YIJIEBOJAOPOJBL,
KHCJIOPO/A- M a30TCOJEpKAllMe COECTUHEHHUs, OMOJOTHMYECKH
aKTUBHBIC BeIlIecTBa (YIJIEBOIBI, JKHUPBI, OEIKH), MOHOMEp,
IIOJIUMEDP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPUCTAUTMYECKAsl pEeIIeTKa, TUIIBl XUMHYECKUX
peakuuii (OKMCIHUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, pEaKIMd HWOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS
JUCCOLMAIMS,  OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM pPEaKLHU, XUMHUYECKOE PAaBHOBECHE), TEOPUH HU
3aKOHBI  (TEOpHUsI XHUMHYECKOTO CTPOEHHUS OpraHMYecKHX
BemiectB  A.M. DbytiepoBa, Teopus DIIEKTPOJUTHYECKOU
Jqyccounanuu, nepuoandeckuii 3akon .M. Menaeneesa, 3akoH
COXPAHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK




BJIaACTh HaBbIKaAMHU y‘-Ie6HO'I/ICCJI€IIOBaTeJIBCKOI>'I u
MPOEKTHOW JEATCIbHOCTH, HAaBBIKAMHU pa3peIICHHsI
pooem;

BBIABJIISITH MMPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTyaJIMu3UpoOBaTh 3a/ady, BBIABHUIAaTb THUIIOTC3Yy €€
peLICHUs, HAXOAUTh apryMEHThI JJIsl J0Ka3aTeIbCTBA
CBOMX YTBEpXKICHMH, 3aJaBaTb [apaMeTpbl W
KPUTEPUH PELICHUS;

aHAJIM3UPOBATh MMOJIYYCHHBIC B XOJI€ PELICHUS 3aa4uu
PE3YJIbTATHI, KPUTHYCCKU OLCHUBATH nux
JIOCTOBEPHOCTD, IIPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSAX;

YMCTb TNICPCHOCUTL 3HAHWA B IO3HABATCIIBHYIO U
MPAKTHYECKYIO 00JaCTH KU3HEACSTEIIbHOCTH.

XUMHH, (PAKTOJOTUYECKHE CBEICHHUS O CBOMCTBaX, COCTaBe,
MOJy4YeHUH U O€30IaCHOM  HCIOJB30BAaHMM  BAKHEHIINX
HEOPraHUYECKUX M OpPraHWYecKUX BEIIeCTB B OBITY U
MIPaKTUYECKON JESITEIbHOCTU YEJI0BEKA;

ITP6 03. chopMHUPOBAaHHOCTHL YMEHHU BBIABIIATH XapaKTEPHBIC
MPU3HAKA W B3aUMOCBS3b HW3YUYEHHBIX IOHATUN, MPUMEHSTH
COOTBETCTBYIOIIME TOHSATUS TMPU OMNHCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HX
IPEBpAICHUI; BBISBIATh B3aUMOCBSI3b XMMHUYECKUX 3HAHHUM C
MOHSATUSMU U MPEACTABICHUSIMHU IPYTUX €CTECTBEHHOHAYYHBIX
PEeIMETOB;

nP6 04. cdhopMHPOBAHHOCT, YMEHUW  HCIOJIH30BATH
HAaUMEHOBAHUS XHUMHUYECKUX COEAMHEHUN MEXIyHAPOIHOTO
COK03a TEOPETUYECKOM M NPUKIAJTHON XMMHUU U TPUBUAIbHBIC
HA3BaHUS BAKHEHIINUX BEIIECTB (ITUJICH, alleTHJICH, TJIUIEpHUH,
¢benon, Gopmanbaern, yKCycHas KUCIIOTa, TIHMIWH, YrapHBIH
ra3, yrjeKuCHbIid ra3, aMMHUaK, raiieHas H3BeCTh, HeraiieHas
U3BECTh, THTHEBAsI COJAa W JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX M OpPraHMYECKUX BEIIECTB, YpPaBHEHUS
XUMUYECKUX PEaKIHid, OOBSICHATh WX CMBICI; IMOJITBEPKIATh
XapaKkTepHbIE XUMUYECKUE CBOIICTBa BELIECCTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3AMUCAMU YpPaBHEHUU
XUMHUYECKUX PEAKIUM;

nP6 05. chopmupoBaHHOCTH YMEHHUM  YCTAaHABIWBATH
NPUHAJIEKHOCTh W3Y4YEHHBIX HEOPraHUYECKUX u
OpraHMYECKUX BEIIECTB K OMPEJECIICHHBIM KjaccaM M rpynnam
COEIMHEHUH, XapaKkTepU30BaTb HX COCTaB M BaKHEWIIUE
CBOMWCTBA; OIPEIEIIATh BUJIBI XHMHYECKUX CBsI3eH
(KoBaJIeHTHAsl, MOHHAs, METaJUIMYEeCKasi, BOJOPOIHAS), THIIBI
KPUCTAIJIMYECKUX PEIIETOK BEIIeCTB; KJacCU(UIUPOBAThH
XUMHUYECKUE PEAKIINH;

I1P6 07. chopMUPOBAHHOCTH YMEHHM MPOBOJAUTH PACUETHI MO
XUMHYECKUM (HOpMyTaM U ypaBHEHUSM XUMHUECKUX PEaKIIHii ¢
WCTIONB30BaHUEM (DH3UYECKUX BEIMYMH, XapaKTEPHU3YIOIINX
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BEIlECTBA C KOJIMYECTBEHHOM CTOPOHBL: Macchl, oOOBeMa
(HOpMaJIbHbIE ~ YCJIOBHSI) Ta30B, KOJMYECTBA  BELIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS Ul MPUHATHUS
peH_ICHI/Iﬁ B KOHKPCTHBIX KM3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BEILIECTBAMU U X IIPUMEHEHUEM.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIC
CpEeJCTBA MOUCKA,
aHaM3a u
HWHTEPIIPETAIINH
nHpopManuu u
nH(OPMAIMOHHBIC
TEXHOJIOTUH TSI
BBITIOJTHEHHUS 3124
npoheCCUOHATLHON
JeSTEIbHOCTH

JInuHOCTHBIE pe3yabTaThl [J0JKHBI OTPaXkaTb B

YacTH:

LHeHHOCTH HAYYHOI'0 NO3HAHHUS:

—  c(hopMUPOBAaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKHl U OOILECTBEHHOW IMpPaKTUKH, OCHOBAHHOTO Ha
JMajore KyJIbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MUPE;

— COBEpPIICHCTBOBAaHUE A3BIKOBOM U  YUTATEIbCKON
KyJIbTYpPbl KaK CpEICTBAa B3aUMOICHCTBUS MEKIY
JIIOJIbMU U TI03HAHUS MUPA.

MeTtanpeamMeTHbie pe3yJbTaThl JOIKHBI 0TPAKATH:

OBananenue YHHMBEpPCAJIbHBIMH Y4eOHbIMH

NMO3HABATEJIbHBIMH AeHCTBUAMHU:

B) padoTa ¢ unopmaumeii:

— BJaJeTh HaBbIKaMHU MOJy4YeHUs HMHPOpMauu U3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIBHO
OCYILIECTBISATh IOUCK, aHAIM3, CUCTEMaTHU3alUi0 U
MHTEepHpeTaluio MHGOpMAIMM pa3IMYHBbIX BUJIOB U
dhopm npecTaBieHus;

— CO3/1aBaTh TEKCTHl B PA3IUYHBIX (opMaTax ¢ y4eTOM
Ha3HAuYeHUs HMHPOPMALUU M IEJIeBOH ayIUTOpPHUH,
BbIOMpas ONTUMAaJbHYIO (GOpMYy TMpEACTABICHUS U
BU3yalIU3aluy;

— OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(popMalUK, €€ COOTBETCTBHE IpPaBOBBIM U
MOpPaJIbHO-ITHYECKUM HOpPMaM;

JucnuninHapHbie (IpeAMeTHbIE) pe3yJabTaTbl U JAOJIKHBI
O0TPaXkKaTh:

IIP6 06. BnaseHHE OCHOBHBIMH METOJAMH HAYYHOI'O [TO3HAHUS
BEIECTB M XMMMYECKMX SIBJIEHUH (HaOIOAeHUe, U3MEpEHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

IIP6 07. chopMUPOBAHHOCTh YMEHHI MPOBOAHUTH PACYETHI 1O
XUMHAYECKHM (HOpMyJIaM U yPaBHEHUSM XUMHUYECKUX PEAKIHA C
UCIOJIb30BaHUEM (U3UYECKUX BEJIWYMH, XapaKTEePU3YHOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, OOBEMa
(HOpManbHblE  yCIOBHSA) Ta30oB, KOJMYECTBA  BEILECTBA,
UCIIOJIb30BaTh CUCTEMHBbIE XMMHUYECKUE 3HAHUS NSl MPUHATHS
pELIEHUI B KOHKPETHBIX XU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

I1P6 08. cdopmMHpOBaHHOCTb yMEHUH IUIAHUPOBATH U
BBIIIOJIHATh ~ XMUMHUYECKUH  OKCIEpUMEHT  (TpeBpalieHus
OpPraHMYECKUX BEUIECTB IIPU HArpeBaHHUM, MOJIYYEHHE ATHIICHA
U W3y4YCHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKlIuu Ha
aNbJIETUbl, KpaxMaj, YKCYCHYIO KHCIOTY; J€HaTyparus
OeJIKOB TP HarpEeBAHUH, [IBETHBIE PEAKIIMH OEJIKOB; MPOBOIUTH
peakIud HOHHOTO OOMEHa, ONpeAeNsaTb Cpeay BOJHBIX
pacTBOpPOB, KaU€CTBEHHbIE peaklMU Ha cylbdar-, kapOoHaAT- U
XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHHS; pemars
SKCIIEpUMEHTabHBIE 3aJadyd 1o TeMaMm "Metamibl" u
"HemeTamnsl") B COOTBETCTBUM C IpaBWJIAMH TEXHUKH
O0e3omacHOCTH  Tpu  OOpalieHud ¢ BEImeCTBaMH U
71a00paTOpHbIM 00OPYZAOBAaHUEM; NPEACTABIATH PE3yJbTaThl
XUMHUYECKOT0 3KCIepuMeHTa B (opMe 3amlucu ypaBHEHUUH
COOTBETCTBYIOLMX peakuuid U (OPMYIHPOBATh BBHIBOABI Ha




— BJAJIeTh HAaBBIKAMU pPACIIO3HABAHHUS W  3aIUTHI
nHpopmanuu, HUHPOPMAIIMOHHOKH  OE301aCHOCTH
JTUYHOCTH.

OCHOBE ATHX PE3yJIbTaTOB;
P66 09. cdhopMHUPOBAHHOCTL YMEHHUS  AHAIU3UPOBATH
XUMHAYECKYI0  HMH(OpMaIuio, TOJIy4aeMyK U3  pPa3HBIX

HCTOYHUKOB (CPEICTB MaccoBOi mHpopMmaiuu, cetb MHTEepHET
U JpYyTHE).

OK 04. DddexTuBHO
B3aMMO/ICVICTBOBATH U
pabortath B
KOJUICKTHBE U
KOMaHIe

JInyHOCTHBIE pe3yabTaThl

YacTH:

rpaIaHCKOI0 BOCIIMTAHMS:

— TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B
MHTEpecax rpakJaHCKOro O0IIECTBa;

— YMEHUE  B3aUMOJEHMCTBOBATH €  COLMAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C UX (YHKIUSMU H
Ha3HAYECHUEM.

MeTtanpeaMeTHbie pe3yJibTAThl J0JIAKHBI 0TPAKATH:

OgilaieHHe YHHMBEPCAJbHBIMH KOMMYHMKATHBHBIMH

AOJIKHBI  OTPaKaThb B

JelCTBUSIMU:

0) coBMecTHas 1esITeJIbHOCTD.

— IIOHMMATh u HCTIOJIb30BATh MIPEUMYIIEeCTBA
KOMaHJIHOW ¥ UHIMBUIYaIbHOU paboTHI;

— TIMpUHUMATh eI  COBMECTHOM  JIeATEIbHOCTH,
OpraHU30BbIBATh U KOOPAMHHUPOBATH JACHCTBUSA MO €€
JOCTHIKECHHUIO: COCTAaBIISITh I1aH JIeHCTBHIA,

pacmpenenartb poiu C Y4eTOM MHEHUM YYaCTHHKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI.

OBiaseHue  YHUBEPCAJbHBIMH  PeryJsATUBHBIMHU

NeMCTBUAMMU:

r) IPUHATHE Ce0s U APYTUX JIIOACH:

— TIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX JIOJEH TTPH
aHaJIN3€e PE3YJIbTATOB JIEATEILHOCTH;

— TIpU3HABaTh CBOE MPaBO W MPaBO APYTUX JIIOACH Ha
OIIIMOKH,

— pa3BUBaTh CHOCOOHOCTh TOHHMMATh MHUP C TO3UIUU

JAucnumimmHapHbie (NpeaMeTHbIe) Pe3yJbTAThl U J0JIKHBI

0TPakKATH:
IIP6 08. cdhopMupOBaHHOCT, YMEHHMH IUIAHUPOBATH U
BBITIOJIHATh ~ XUMUYECKUM  JIKCIEPUMEHT  (TpeBpalleHus

OPraHUYECKUX BEILECTB IIPU HArPEBaHUU, IOIYYEHUE DTHUIICHA
U W3Y4YCHHE €ro CBOMCTB, KayeCTBEHHBbIC pEaKkIMM Ha
anbJCTUIbI, KpaxMmajl, YKCYCHYK KHUCIOTY; JcHaTypauus
OEJIKOB MPH HAarpeBaHHH, IIBETHBIE PEAKIIUU OEIKOB; IPOBOINUTH
peakuMd HOHHOrO OOMEHa, ONpeAeNsTh CpeAay BOJHBIX
pacTBOpOB, KAUeCTBEHHBIE PEaKIMK Ha Cylb(ar-, KapOOHAT- U

XJIOpPU/1-QaHUOHBI, Ha KaTHOH aMMOHUS; pelarsb
SKCIEpUMEHTAIbHBIE 3a7aur 1o Temam "Mertamisl"
"Hemerannbl") B COOTBETCTBUM C TPAaBUWJIAMH TEXHUKHU
0e3omacHOCTH  Tpu  OOpalieHud €  BelecTBaMHu U

1a00paTOpHBIM O0OPYZOBAaHUEM; MPEACTABIATH PE3yJbTaThl
XMMHUYECKOI0 3KCIepuMEeHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOLMX peakuuid U (OpMYIHPOBATh BBIBOABI Ha
OCHOBE 3THX PE3yIbTATOB.




APYroro 4€j10BEKa.

OK 07.
CopeilicTBOBaThH
COXPAaHEHUIO
OKpY>KaroIlen cpespl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUsI 00
W3MCHECHUU KIIUMaTa,
TIPUHIIMITBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

JINYHOCTHBIE pe3yJdbTaThbl

AOJIZKHBI OTpakKaTb B

yacTu:
IKOJOI'HY€CKOro BOCrMMTaHus:

cOPMUPOBAHHOCTh  JKOJOTUYECKOW  KYJIBTYPHI,
[IOHUMAaHHWE BIUSHUA  COLMAIBHO-3KOHOMUYECKHUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLHMAIBHOMN

Cpensl, OCO3HaHME  IJI0OAJBHOIO  XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;
IJJAHUPOBAaHUE M OCYILECTBJICHHE [JCHCTBHM B

OKpYXKalOIlE Cpele Ha OCHOBE 3HAHMA Leled
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE IEHUCTBUN, NPUHOCALIUX BPEJ]
OKpYKaloIllel cpelie;

YMEHHE IIPOrHO3UPOBATh
JKOJIOTMYECKHE  IOCIEICTBUSA
NEUCTBUM, IPENOTBPALLATH HX.

HeOJ1aronpusTHoIE
IIPEANPUHUMAEMBIX

MeTal’lpeJIMeTH])Ie Pe3yJbTaThbl JOJKHBI OTPAKATh:

OsBJianenue

YHHBEPCAJIbHBIMH yY4eOHBbIMH

NMO3HABATEJbHBIMU eHICTBUAMM:
B) pa0orta ¢ nHopManmeii:

UCIONIb30BaTh  CpeACTBa  MH()OPMAIMOHHBIX U
KOMMYHI/IKaHI/IOHHI)IX TeXHOJ'IOFI/II\/'I B pCHICHI/II/I
KOTHUTHBHEBIX, KOMMYHUKATHUBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c COOJTIOICHHEM
TpeOOBaHUN HSPrOHOMUKH, TEXHUKH OE30MacHOCTH,
TUTHEHBI,  pecypcocOepeKkeHus, [paBOBBIX U
ITHYECKUX HOPM, HOPM nH(MOpMAIIMOHHON
0€30IacHOCTY.

JAucuumimHapHbie (MpeaMeTHbIE) Pe3yJbTAaThbl M 10JKHbBI
0TpPakKATh:

IIP6 01. chopMHUPOBAHHOCTH MPEACTABICHHUI: O XUMUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIU
XUMHUHM B TIO3HAHWW SIBJICHUW TMPUPOABI, B (POPMUPOBAHUU
MBILIUIEHUS ¥ KYJIBTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBbHOMI
IPaMOTHOCTH, HEOOXOIUMOW [UIi peIIeHUs NPAKTUYECKUX
3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cperie;

IIP6 10. cdopmMupoBaHHOCTH yYMEHHUH COONIIOJATh MpaBHIIA
9KOJIOTMYECKH L€JIeCO00pa3HOro IMOBEAECHHUS B OBITY U
TPYJOBOM NEATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 30POBbS
U OKpYXaloled NPHUPOAHONW CpEnNbl; YYUTHIBATh OIIACHOCTH
BO3JICHCTBUS HA JKUBbIE OPraHU3Mbl OINPEICICHHBIX BEILIECTB,
MOHUMAasi CMBICJI IOKa3aTeyid MPEAEIbHOM  JIOMYCTUMOM
KOHLICHTPALUU.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

JNCHUITVINHBI «XUMMWA»

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

. O0BeM B

Bua yueOHoii padoThl
yacax

O0bém o0pa3oBaTeIbHOI MPOrpaMMbl JUCHHUILINHBI 72
Conep:xanue yueOHOro MaTepuaJia 64
BT. U.:
TEOPETHYCCKHUE 3aHATHS 32
MIPaKTUYECKHUE 3aHATHS 28
IIpodeccuoHaIbLHO OPpEHTHPOBAHHOE Coep:KaHue (Coep:KaHue 8
MPUKJIAJTHOI0 MOYJIfA)
BT. 4.:
TEOPETUYECKHE 3aHATHS 4
MPAKTUYECKHUE 3aHITUS 4
CamocrosiTeibHas paGora 4

IpomexxkyTounas arrectamus (auddepeHInpOBaHHBIN 3aUeT)
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2.2. TemaTnyecKMid IJIAH U COAEPKAHME JUCHUILIHHBI

Haumenosanue
pa3aesioB U TeM

Conep:xkanue yuyeOHOro Mmarepuasa (0CHOBHOE M MPO(ecCHOHAILHO OPUEHTHPOBAHHOE),
JadopaToOpHbIe M PAKTHYECKUE 3aHATHS, IPUKJIATHONH MOYJIb

O0BéM
yacoB

dopmMupyemblie
KOMIIeTEeHIIUH

1

2

4

Conep:kaHue y4eOHOTO

MaTepuaJja

64

Paznen 1. TeopeTnueckue 0CHOBbI XUMHH

22

Tema 1.1.
OCHOBHEBIE
XAMHUYECKHE TOHATHS
U 3aKOHBI, CTPOCHHE
ATOMOB  XHMMHYECKHUX
9JIEMEHTOB

Conep:kaHnue y4eOHOT0 MaTepHuaJia

XuMudeckuit 3neMeHT. AToM. Sapo atoma, U30TONBL. DISKTPOHHAS 000109YKa. DHEPreTHUECKUE
YPOBHH, MOJIYPOBHH. ATOMHBIE opOHTaiu, S-, P-, d- 3meMeHTsl. OCOOCHHOCTH pacipeaeIeHus
AJIEKTPOHOB 110 OpOMUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX NEPUOAOB. DJIEKTPOHHAs
KoH(urypanust aroMoB. OCHOBHbIE XMMHUYECKHE 3aKOHBI

HpaKaneCRue 3aHATHSA

[Tpaktiueckass pabora Ne 1. «OcCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH M PacyeThl IO
YpPaBHEHUSM XUMUYECKUX PEAKLIUI.

OTtHocuTeIbHBIE aTOMHAsE M MOJIEKYJIsApHas Macchl. MomsipHas macca. KonmuecTBo BeliecTsa.
MaccoBast nonsi BemiectBa. 3akoH ABoraapo. MomsipHelid 00beM ra3oB. OTHOCHTENbHAs
IUIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSIM XUMUYECKUX PEaKIUil ¢ MCIOJIb30BAaHUEM MacCOBOI
JIOJIA BEIIEeCTBa, 00beMa (HOpMaJIbHBIEC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[Tepuonnueckuii 3aK0H
u [Teprognueckas
CUCTEMa XHMHUYECKHUX
snementoB  J[. N
MenneneeBa, UX CBS3b
c COBPEMEHHOMN
TeopHen CTpOEHUs
aTOMOB

Coaep:xanue yue0HOro MaTepHaJia

IIpakTHYeckHe 3aHATHA

[TpakTideckast padora Ne 2. «M3yueHue nepuoAMIecKuX 3aKOHOMEPHOCTEH U UX B3aUMOCBSI3H CO
CTPOECHHUEM ATOMOB).

[lepuoanueckas cucrema xumudeckux aneMeHToB JI.MI. MenneneeBa. CBs3b MEPUOJUUECKOTO
3aKkoHa U [leproaudeckoi CUCTEMBI XUMUYECKHUX DJIEMEHTOB C COBPEMEHHON TEOPUEH CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHUYECKUX JJIEMEHTOB, 00pa3yeMblX HMHU
IIPOCTBIX M CJIOXHBIX BEILECTB IO IrpynmnaMm u nepuoaaMm llepuoanueckoii cucremsl. 3HaueHHE
MIEPUOIUYECKOr0 3aKOHA M CUCTEMBbI XMMHUYeCKHX d31eMeHTOB JI.MI. MeHneneeBa B pa3BuUTUH
HayKHU.

VYcraHOBIEHNE CBA3M MEXAY CTPOCHHMEM aTOMOB XMMHUYECKHX J3JIEMEHTOB M MEPHOIUYECKHM
U3MEHEHUEM CBOMCTB XUMUYECKUX DJIEMEHTOB U UX COCIMHEHHUN B COOTBETCTBUU C IIOJIOKEHUEM
Ilepnonnueckoir cucreMsl. Pemenne MpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3alaHUN Ha
XapakTepU3aluil0 XUMUYECKUX OHJIEMEHTOB «MeTaundeckue / HeMeTaUIMYecKHe CBOMCTBa
XUMUYECKHX JJIEMEHTOB B COOTBETCTBHUM C MX JJEKTPOHHBIM CTPOCHHEM U TOJOKEHHEM B

OK 01
OK 02
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IIEPUOIUYECKON CUCTEME XUMUYECKUX 1eMeHToB [[. 1. MenaeneeBa»

Tema 1.3. Coaep:xkaHue y4eOHOT0 MaTepHaJia OK 01
Crpoenune  BemectBa | CTpoeHue BelecTBa. XUMUYECKas CBA3b. BUIbI XUMUYECKOW CBS3M (KOBAJICHTHASI HEMOJIAPHASL
u IpUPOJIA | U TIOJIApHAs, MOHHAS, MeTaJuThuecKas). MexaHn3mbl 00pa30BaHUS KOBAJICHTHON XHMHUYECKOM
XUMHYECKON CBSA3U. | cBsi3u  (OOMEHHBIM M JIOHOPHO-aKLENTOPHBINM). Bomopoanas cBsa3b.  BaneHTHOCTB.
Mmuoroo6pa3ue DneKTpooTpULaTeIbHOCTh. CTeNeHb OKUCIeHUs. VIOHBI: KaTHOHBI M AHUOHBI
BEIIIECTB IIpakTnyeckue 3aHATHSA
[Tpaktuyeckas padora Ne3. «CTpoeHHe BemeCTBa U IPUPOAA XUMUIECKOM CBS3HY.
JlemoHcTpanuss Mofenel KPUCTAIUIMUECKUX PELIeTOK: HOHHOW (XJIOpWUJ HATpusi), aTOMHOU
(rpadut m anma3z), MOJIEKYJISIpHOM (YIJIEKUCIBIN a3, HOMA), METAUINYECKON (HaTpuil, MarHuii,
Menb). Pemienne mpakTUYecKuX 3a/laHuii Ha COCTaBJICHHE SJIEKTPOHHO-rpaduueckux (Hopmy
asieMeHToB 1—4 nepuoaos
Tema 1.4. Coaep:xanue yue0HOro MaTepHaJia OK 01
Krnaccudukanus, Knaccudukanus HeopraHWdecKuxX BemiecTB. HOMEHKIaTypa HEOPraHWYeCKHMX BEIICCTB OK 02
u HOMEHKIATypa | (OKCUABI, THAPOKCUABI, KHCIOTHI, coJik). BemiecTtBa MOJEKYISIPHOTO W HEMOJEKYISPHOTO
HEOpPraHUYECKUX CTpOEHUs. ATperaTHbIe COCTOSTHUS BemecTBa. Kpucrammdeckne u aMopgHbIe BEIIECTBA. 3aKOH
BELIECTB MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAas, MOJEKYJSpHas,
MOHHAsl, METAJJINYECKasi). 3aBUCUMOCTh CBOKWCTBA BEUIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKU
IIpakTHYeckHe 3aHATHA
[Tpaktuueckas padota Ned. «HoMeHKIaTypa HEOPraHUYECKUX BEIIECTBY.
Pemenne mnpakTuyeckux 3alaHuil O KiIacCH(UKAIMKM, HOMEHKJIAType U XUMHUYECKUM
dopMysaM HEOpraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIaccOoB (yrapHbIil ras, yriekuciblii ras,
aMMUAaK, raiieHas W3BeCThb, HEralleHas U3BEeCTb, IUThEBAsk CO/A U JIPYrUX): HA3BaHUS BELIECTB
no mexayHaponHoit (MIOITAK) unu TpuBHalbHOM HOMEHKIIAType W COCTaBlieHHUE (DOPMYIIbI
XMMHUYECKHX BEIECTB, OIpeJesieHNe NPUHAAISKHOCTH K kiaccy. ITouck umHpopmanuu 1o
Ha3BaHUSM, UICHTHU(QHUKATOPAM, CTPYKTYPHbIM (opMysiaM. AHaJIN3 XUMUYecKol HHpopmanuu,
MOJy4aeMOi M3 pa3HbIX HCTOYHUKOB (CpeACTB MaccoBOi HH(popMmaiuu, ceTb VHTepHEeT u
JIpyrHe)
Tema 1.5. CopaepxxaHue y4eOHOIro MaTepuasa OK 01
Tumsr XUMHUYCCKUX | Xpmudeckass peaknus. Kriaccupukamus XUMHUYECKHX pEaKIuid B HEOPraHUYECKOH U
peakuuii OpPraHMYECKON XUMHH. 3aKOHBI COXpPAHEHMsI MacChl BEILECTBA, COXPAHEHHUS W IPEBpALLECHUS
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SHCPTIHUU NPHU XUMHUYCCKUX PCAKIUAX. OKHCIUTEIIBHO-BOCCTAHOBUTCIBHBIC peakunun (ypaBHeHI/ISI
OKHCJICHHUA-BOCCTAHOBJICHUA, CTCIICHb OKHCJIICHUA, OKHCJIIHNTCIIb u BOCCTaHOBHUTCIIb,
OKHCJIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIHWHU B MPUPOLAC, IMPOU3BOACTBCHHBIX IIpOLECCaX U
KHN3HCICATCIIbHOCTH OpFaHI/ISMOB)

Tema 1.6.
CKOpOCTh  XMMHUYECKUX
peakuuii. XHMHUYECKOE
paBHOBecHE

Coaep:xanue yueOHOro MaTepHaJia

CKOpOCTb peakluu, €€ 3aBUCUMOCTh OT pa3IM4YHbIX (AKTOPOB: MNPHUPOJBI PEArHPYIOIIUX
BEUIECTB, KOHIEHTPALMU pEarupyrolux BEUIECTB, TEMIEpaTypbl M IUIOLIAJHM PEaKIIMOHHOU
noBepXHOCTHU. TemoBble 3PHEKThl XUMUUECKUX PEAKLUM: 9K30- U SHIOTEPMUYECKUE PEaKLUu.
OOpatumble peakiuu. XuMmudeckoe paBHoBecue. DakTopbl, BIMAIOIIKME HA COCTOSHUE
XMMHUYECKOTO paBHOBECUsl (KOHLIEHTpAllUMsi peareHTOB MM IPOJYKTOB PEAKIMM, JaBJICHUE,
temneparypa). [Ipunnun Jle HlaTtense

IIpakTH4yecKkue 3aHATHS

[Ipaktuyeckas pabora Ne5. «BamsiHHE pa3nUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOU
peaKum».

Pemenne mpakTHKO-OPMEHTUPOBAHHBIX 3aJaHM Ha aHaiuM3 (HAKTOPOB, BIMAIOMIUX Ha
MU3MEHEHUE CKOPOCTH XMMHUYECKOW peakUuu. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKLUH OT
IPUCYTCTBUS KaTalM3aTopa HAa IIPUMEPE pa3IOKEHUsA IIEPOKCUIA BOAOPOJA C IIOMOIIBIO
JUOKCHJAa MapraHua M Karajasbl. PelleHHMe NpaKTHUKO-OPUEHTUPOBAHHBIX 33aJaHUM Ha
npuMeHeHne npuHnuna Jle-Illarenbe nius HaxoXAEHWS HaAINpaBICHUS CMEIICHHS PaBHOBECUS
XMMHUYECKON peakluy U aHaJIu3 (GakTOPOB, BIUSIOLINX HAa CMEIIEHHEe XMMUYECKOI0 paBHOBECHUS

OK 01
OK 02

Tema 1.7.

PactBopsi, TeOpus
BJIEKTPOIUTAYECKOMN
JIUCCOLMAMU U MOHHBIN
oOMeH

Conep:xanue yueOHOTr0o MaTepHaJia

PactBopel. Buabsl pacTBOpOB MO COAEpPKAHUIO PACTBOPEHHOTO BellecTBA. PacTBOpUMOCTb.
[TonsiTue o aucnepcHBIX cucTeMax. VICTHHHBIE W KOJUIOWJHBIE pPAacTBOpPBI. MaccoBasi H0Js
BeliecTBa B pactBope. [lonsarue o BomopoaHoM mokasarene (pH) pactBopa. DneKTpoauTHuecKas
nuccormanus. CHUIbHBIE U CJIa0ble SJIEKTPOJIMTHI, HEAJIEKTPOIUTHL. Peakiinn noHHoro ooMeHa

JlabopaTopHbIe 3aHATHS

JlaGopatopHas padota Nel «IIpuroroBieHue pacTBOpPOB».

IIpuroroBneHue pacTBOpPOB 3aJaHHOM MACCOBOW JOJEH PAaCTBOPEHHOTO BEUIECTBA, MPOBEJICHUE
peakuuii MOHHOrO oOMEeHa, ONpeAeleHHe CpeIbl pPAaCTBOPOB BELIECTB C  IOMOILBIO
YHHUBEpPCAIbHOIO HHIUKaTOpa (Kucias, HeHTpajbHas, LIeNOYHas). 3aJaHus Ha COCTaBJCHHE
WOHHBIX peakuuil. PelieHne NpakTHKO-OPUEHTHUPOBAHHBIX PAaCUYETHBIX 33JaHUN Ha pacTBOPHI,

HCIOJIb3YEMbI€ B OBITOBOM M POU3BOJICTBEHHOMN AEATEIbHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
OK 07

Pa3nea 2. Heopranunyeckasi Xumust

10

Tema 2.1.

\ Coaep:xaHue yueOHOro MaTepHaJia

OK 01
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DOU3NKO-XUMHYECKIE
CBOICTBa
HEOPraHUYeCKUX
BEILIECTB

Meramibl. [lomoxenune wMeramnoB B [leproanyeckod CHUCTEME XHUMHUYECKUX JSJEMEHTOB.
OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J0YeK aToMOB MerauioB. OOmme ¢u3ndeckue
cBoiicTBa MeTauioB. CruiaBbl METaUIOB. DJEKTPOXMMHUYECKUN PpsAJl HANPSHKEHUM METaIoB.
XHUMHYECKUE CBOMCTBA BAKHEHIIMX METAJIOB (HATPUM, KaIHMK, KadbIlMi, MarHUH, aJIFOMUHUH,
[IUHK, XpOM, JKele30, MeIb) W uxX coenuHeHW. OOmmMe CcrocoObl TMONyYeHUsS METaJUIOB.
[IpumeHneHnre MeTauioB B OBITY U TEXHUKE

Hewmeramnsl. [lonoxxenne Hemerainos B [lepuoanueckoit cucreMe XMMUYECKUX 3J1eMeHTOB J[. M.
MenpgeneeBa U OCOOCHHOCTM CTPOEHHUsI aToMoB. @Du3MuUecKue CBOMCTBa HEMETAJUIOB.
AmoTponus HEeMETauIoB (Ha IpuUMepe KUCIopoaa, cepbl, Gochopa u yriepona). XuMUIecKue
CBOMCTBA M MPUMEHEHHE BaXHEHIIIMX HEMETAJIJIOB (TalloreHoB, cephl, a30Ta, ¢pocdopa, yriaepona
U KPEMHHS) M HUX COEIUHEHUH (OKCUIOB, KHUCIOPOACOJAEPKAIIMX KHUCIOT, BOJOPOIHBIX
coeauHenuil). IlpumMeHeHne BaKHEHIINX HEMETAJJIOB U MX COEAMHEHU

XHUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCUICCTB (OKCI/IIIOB, THAPOKCHUAOB,
KHCJIOT, coJieii u I[p) I'eneTnyeckas cBs3b HCOPraHNMYCCKUX BCUICCTB, IPUHAMJICIKAIIHUX K
Pa3IMIHBIM KJIaCCaM. 3aKOHOM€pHOCTI/I B U3MCHCHUH CBOICTB IMPOCTBIX BEIICCTB, BOAOPOJIHBIX
COCHHHCHHﬁ, BBICHIUX OKCHIOB U THAPOKCHUIIOB

HpaKaneCRue 3aHATHSA

[TpakTuyeckas padora Ne6. « PDU3NKO-XUMUUECKUE CBOICTBA HEOPTaHMUECKUX BELIECTBY.
CocraBneHne ypaBHEHMH XUMHUYECKHMX peakUuMid ¢ ydyacTHEM TPOCTBIX U CIOXKHBIX
HEOPraHMYECKUX BEILECTB: METAJJIOB M HEMETAJJIOB; OKCHJIOB METaUIOB, HEMETAUIOB U
aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN M aM(OTEpPHBIX T'HIPOKCUIIOB;
HEOPraHMYECKUX COJIEH, XapaKTEPU3YIOIINUX UX CBOICTBA.

Pacuérbl Maccel BemecTBa uian o0bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BELIECTBA, MAacce WU
00BEMY OJTHOTO M3 YYacTBYIOIIMX B PEAKIMU BELIECTB, pacy€Tbl Macchl (00bEMa, KOJTUYECTBA
BEIIECTBA) NMPOJYKTOB PEAKIMH, €CJIM OJITHO M3 BEUIECTB UMEET MpuMecHu. PerieHne npakTuko-
OpPUEHTHPOBAHHBIX 3a/laHUIl Ha CBOICTBA, COCTaB, MOJy4YeHHE U Oe30MacCHOE HCMOJIb30BAHUE
BaXHEHMIIMX HEOPraHUYECKUX BEUIECTB B OBITY M MPOPECCHOHAIBHOMN AESITEIbHOCTH YEJIOBEKa

OK 02
OK 04

Tema 2.2.
WNnentuduxarms

Coaep:xanue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HEOPraHUYeCKUX
BEIIIECTB

JlaboparopHas pabota Ne2 «neHTrduKamnmsi HEOPraHUIECKUX BEIICCTBY.

Penrenue sKcriepuMEHTABHBIX 3a/1a4 110 XUMHYECKUM CBOMCTBAM METAJUIOB U HEMETAJLJIOB, IO
pacrio3HAaBaHUIO W TMOJYYCHHUIO COCIUHEHHUH METaNIOB M HEMETAUIOB (B3auMoJeicTBre
THJIPOKCUA aTFOMHHHUS C PaCTBOPAMH KHCJIOT U IIeNo4eH,). MaeHTudukanms HeopraHn4ecKux
BCIICCTB C HCIIOJIB30BAaHHUEM HX (bI/I?;I/IKO-XI/IMI/I‘-IeCKI/IX CBOI>'ICTB, XapaKTCPHBIX KAaYCCTBCHHBIX
peaknuii. KadecTBeHHbIC peaknuyd Ha Cyiabdar-, KapOOHAT- W XJIOPHI-aHUOHBI, HA KATHOHBI
METAJIJIOB U KATUOH aMMOHUA

OK 04

Pa3znen 3. Teoperuueckue 0CHOBbI OPraHUYECKOM XUMUM

Tema 3.1.
Kinaccudukanms,
CTPOCHHE 5
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Coaep:xanue yueOHOro MaTepHaJia

[Tpeamer opraHuyeckoi XUMHUM: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B MOJTYYEHUH HOBBIX
BEUIECTB U MaTepuanoB. Teopus crpoeHus opraHuyeckux coenuHeHudt A.M. bytneposa, eé
OCHOBHbIE moyokeHusi. CTpyKTypHble (OpMyJbl OpraHWYEecKMX BellecTB. ['omosorus,
n3oMepust. XuMUYecKas CBSI3b B OpraHM4ECKUX COCUHEHUSX: KpaTHbIE CBSA3H, G- U T-CBS3H.
[IpencraBiaenue o kiaccuduKanuyM OpraHMyYeckux BellecTB. HomeHkiaTypa OpraHu4eckux
COEIMHEHUIN (cucTeMaTHYecKas) W TpPUBHAJIbHBIE Ha3BaHMUS Ba)KHEWIIUX IPEACTaBUTEIEH
KJIACCOB OPraHMYECKUX BEIIECTB

IIpakTH4yecKkue 3aHATHS

[Tpaktuyeckas padora No7. «HomeHKIIaTypa OpraHM4eCcKiX BEIIECTBY.

O3HakomiieHHEe ¢ oOpa3llaMM OpPraHMYEeCKMX BEIIECTB M MaTepualaMd Ha HUX OCHOBE,
MOJIEJIMPOBAaHUE  MOJIEKYJl ~ OpraHMYeCKMX  BEUIeCTB,  HAOJIOJAEHHME U ONUCaHHE
JEMOHCTPALIMOHHBIX OIBITOB [0 IPEBPALICHUIO OPraHUYECKUX BEIECTB IIPU HATrPEBaHHUH
(nnaBienue, odyrnuBanue U ropeHue). CocTaBieHHE MOJIHBIX M COKPALICHHBIX CTPYKTYPHBIX
(GopMyn OpraHMYeCKHMX BELIECTB OTAEIbHBIX KJIACCOB, HWCHOJb3ysd MX Ha3BaHUSA IO
CUCTEMATUYECKOM M TpPUBHAIbHOM HOMEHKIJIAaType (3TWUJIEH, alleTWeH, TJIUUEepuH, (eHo,
dopmanbaerua, ykcycHas KUCIIOTa, TMUIMH). PacueTsl mpocrteiiiei GopMyibl opraHMuecKon
MOJIEKYJIbI, HCXOJIS1 U3 AJIEMEHTHOTO cocTana (B %)

OK 01

Pasnen 4. YrieBonopoabt

10

Tema 4.1.
YrieBomopoasl U HX
MPUPOHBIE HCTOYHUKHU

Conep:kaHue y4eGHOr0 MaTepuasa

ITpenenbHble YriieBOAOPOAB! (aJIKaHbl): COCTaB U CTPOEHHUE, NOMOJIOTMYECKUH pal. MeraH u
3TaH: COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (peaklUy 3aMelleHUs! U TOPEHNUs),
NI0JIyYEHUE U IPUMEHEHHE.

OK 01
OK 02
OK 04
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HenpenenbHbie yrieBoaopobl (aIKEHbl, alKaJAUEHbI, aJIKUHBI).

AJIKeHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN psiA. DTUICH M IPOIUJIEH: COCTaB, CTPOCHHUE,
bu3HYECKre U XUMHYECKUE CBOMCTBA (PEaKIMu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THIPATAIIHH,
OKHCJICHUS U TTOJIMMEPU3AIIUH ) TIOJydeHHEe U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u meTwiOyraaueH-1,3, XUMHUECKOE CTPOCHUE, CBOMCTBA (peaKIlus
MOJIMMEPU3AIK), TPUMEHEHHE (11 CHHTE3a MPUPOJHOTO M CHHTETHYECKOTO Kaydyka H
PE3UHBI).

AJKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKMH psiaA. AICTHICH: COCTaB,
XUMHUYECKOe CTpOCHHE, (PU3NYECKHE M XHUMUYECKHUE CBOWMCTBA (PEaKIMU THIPUPOBAHMUS,
TaJIOTeHUPOBAHUS, TUApPATAlUUd  TOpPEHUs), TMOJy4yeHHe U  [PUMEHEHHE (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JIJISl CBAPKHU M PE3KH METAJJIOB)

ApomaTtnueckue yrieBoaopos! (apeHsl). beHzonm u Tomyon: cocTaB, cTpoeHHE, GU3MUECKHE U
XUMHUYECKHE CBOMCTBA (pEaKlUu IaJJOT€HUPOBAHUS U HUTPOBAHUS), OJyYE€HUE U MPUMEHEHHE.
TokcnuHOCTH apeHOB (BIHMsIHUE OEH30J1a HA OpraHW3M 4YeJjoBeKa). ['eHeTndeckas CBSI3b MEXKIY
YIIIEBOAOPOAAMH, IPUHAICKALITIMH K PA3JIMIHBIM KIIACCAM.

[IpupoHBIE HCTOYHUKY YIIIeBOIOPOAOB. [IpupoaHslii ra3 u nomytHsle HedTsHbIE ra3sl. HedTh
e¢ mpomcxoxaenue. CrocoObl mepepaboTki He(THU: MEeperoHka, KPEKUHT (TePMHUYECKU,
KaTaJUTU4ecKuii), muponu3. Ilpomyktel mepepaboTkn HedTH, UX NpPUMEHEHHUE B
MMPOMBIIIJICHHOCTH

U B ObITy. KaMeHHBIH yroJib M IPOJAYKTHI €ro nepepaboTKu

Tema 4.2.
DOU3NKO-XUMHUYECKHE
CBOICTBa
YII€BOJOPOIOB

Conep:xanue yueOHOT0 MaTepHaJia

JlabopaTopHble 3aHATHS

JlaboparopHuas pabota Ne3 «CBoMCTBa YTIIEBOAOPOIOBY.

TpuBHnanpHas U MEXIyHApOJHAs HOMEHKIATypa, XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOTYYEHHS
yriieBoaopoaoB. [lonydyeHue 3THiieHAa M U3YYEHUE €ro CBOMCTB. MoOJenMpoBaHHE MOJEKY U
XUMHYECKHUX TMPEeBpAlICHUI YrIIeBOAOPOIOB (Ha MpUMepe 3TaHa, dTHIIEHA, alleTHIIeHa U Jp.) U
raJIOr€HOMPOU3BOTHBIX

OK 02
OK 04

Pasnea 5. Kuciaopoaocoaep:kanmye oprannyeckKue coeinHeHust

10

Tema 5.1.
Cnuprel. ®enon

Conep:kaHue y4eGHOr0 MaTepuasa

[IpenenbHBIE OTHOATOMHBIE CITUPTHI (METAHOJI U ATAHOMI): CTPOEHUE, PU3NIECKUE U XUMUYECKUE
CBOMCTBa (peaklUu ¢ aKTMBHBIMHM METaJUlaMH, TaJOr€HOBOJOPOJaMU, TOPEHHE), TPUMEHEHHE.
Bonopoansie CBA3M MEXIy MOJIEKYJIaMH COUPTOB. PU3HOIOTMYECKOE IEHCTBHE METAaHOJA U
JTaHOJIa Ha OPraHU3M 4eJIOBEKA.

MHoroaroMHble CUPTHI (ITUICHIIIMKOJb U TJIMLIEPHUH): CTPOEHUE, PU3NYECKHE U XUMUYECKUE

OK 01
OK 07
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CBOMCTBAa (B3aMMOJIEUCTBHE CO IIEJOYHBIMH METAJJIaMH, KAa4yeCTBEHHAs peakuus Ha
MHOT0aTOMHBIE CIUPTHI). PUNOIOTUYECKOE JEWCTBUE Ha OpraHu3M uesnoBeka. [IpuMeneHue
[JIMIEPUHA U STUICHTIIUKOJIS.

@®enon. CTpoeHne MOIEKyibl, (U3MUECKHEe W XUMHUYECKUE CBOMCTBAa (peHoma. TOKCHYHOCTH
¢enomna, ero Gu3HONIOTNUECKOE NSHCTBUE HA OpraHu3M denoBeka. [Ilpumenenue genona

Tema 5.2.
AJnbIeruasl.
KapOoHOBBIE KHUCITOTHI.
Crnoxuble 3¢upbl

Conep:kaHnue y4eOHOT0 MaTepHuaJia

Anpaeruapl M KeTOHBI ((OpMaibAeTHA, aleTalbJIeTH/l, aleTOH): CTpoeHUe, (U3MUecKue u
XUMUYECKHE CBOMCTBA (PEAaKIMHW OKHCICHUS M BOCCTAHOBJICHHS, KAaYECTBEHHBIEC DPEAKIIUH),
MOJIy4YeHUE U MPUMEHEHHUE.

OOHOOCHOBHBIE TpefeNibHble KapOOHOBBIE KHUCIOTHI (MypaBbUHas W YKCYyCHas KHCIIOTHI):
CTpoeHHe, (HU3UYEeCKHe W XWMHYECKHE CBOMCTBa (0OIIME CBOWCTBA KHCIOT, PEAKITUS
stepudukanyu), mnoiaydyeHue U mnpumMeHeHue. CTeapuHOBas U OJEHMHOBAs KHCIOTBHI Kak
MPEICTABUTEIIA BBICIINX KapOOHOBBIX KUCJIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
HX MOIOIIEe JEHCTBHE.

CrnoxHbIe 23Ul KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ UAPOIIN3 CIOXKHBIX d3PUPOB. KUPHL.
I'maponms sxupoB. [Ipumenenue xupo. buonorunueckas posb )KHPOB

OK 01
OK 02
OK 04

Tema 5.3.
YriieBoabl

Coaep:xanue yueOHOro MaTepHaJia

VYrneBoabl: cocta, KilacCHU(UKalUs YIIeBOJOB (MOHO-, AW- W Toiucaxapuiabl). [nmokoza —
IpOCTEHIINKA MOHOCaXapua: OCOOCHHOCTH CTPOEHHS MOJIEKYINbI, (pU3MYECKHEe U XUMUYECKUE
CBOWCTBa TJIOKO3bl (B3aumojeiictBue ¢ ruapokcuaom meau (II), okuciaeHne amMMHaYHBIM
pactBopoMm okcuga cepebpa (I), BoccTaHoBieHme, Opo)Ke€HHE TIIOKO3bI), HAXOXICHUE B
OpUpojie, NMPUMEHEHHE TIIOKO3bl, OMOJIOTHYECKas poOjb B IKU3HEAEATENBHOCTH OpraHu3Ma
yenoBeka. @orocunTes. OpykTo3a Kak U30Mep TIIFOKO3BI.

Caxapo3a — mIpencTaBUTENb IHUCAXapUIOB, TMAPOJIN3 CAaxapo3bl, HAXOXKICHHE B INPUPOJE U
IPUMEHEHUE.

[Tonucaxapuapl: KpaxMana U LEUII0JI03a Kak OpUpoAHble mosuMepbl. CTpOeHHE Kpaxmana u
LEJUTI0N03b, (PU3NUYECKHEe U XUMUYECKHE CBOMCTBA Kpaxmaia (TUAPOJIN3, KaueCTBEHHAs! PeaKIIus
C M0JIOM)

OK 01
OK 02
OK 04

Tema 5.4.
PU3NKO-XUMHUYECKHE
CBOMCTBA
KHCJIOPOJIOCOIepKAIINX
OpraHNYECKuX
COCIMHEHU

Conep:kaHue y4eGHOr0 MaTepuasa

IIpakTHYeckHe 3aHATHA

[Tpaktuyeckas pabora Ne8. «HomeHkiaTypa KHCIOPOJOCOAEPXKAIIMX  OPraHUYECKHX
COCTUHEHUINY.

TpuBnanbHas U MeXIyHapOJHAas HOMEHKJIATypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOTYYEHUS
CIUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3PHUPOB, aIbAETUAOB U KETOHOB. COCTaBICHHE CXEM

OK 01
OK 02
OK 04
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peakuuii (B TOM 4MCIE MO IPEIIOKEHHBIM LENOYKaM IPEBPALICHUI), XapaKTEepU3YIOIIUX
XUMHYECKHE CBOMCTBA KUCIOPOAOCOAEPKAIUX OPraHUYECKUX COCIUHEHUN

[TpakTudeckast padora Ne9. «Xumuueckne u (PU3NUIECKHE CBOWCTBA KHUCIOPOAOCOACPIKALTUX
OpPTaHUYECKUX COCIUHEHUS.

[TpoBeneHme, HAOMIOJEHUE W ONHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE CIIHPTOB,
Ka4eCTBEHHbIC PEAKIMH OJHOATOMHBIX CIUPTOB (OKHCICHHE 3TaHoda okcuaoMm memu (I1)),
MHOT'OATOMHBIX CHHUPTOB (B3auMOJEHCTBUE riulepuHa ¢ ruapokcuaom menu (1)), anpnerugos
(oKkuCiIeHHe aMMHuadHbIM pacTtBopoM okcuma cepeopa(l) wu  rmapokcumom memm (1),
B3aMMOJICHCTBUE KpaxMaJia ¢ MOJ0M), H3YUEHUE CBOMCTB PacTBOPa YKCYCHOM KHUCIOTHI

Pa3znen 6. A3oTcoaepikaniue opraHnyecKkue coeTuHeHus 4
Tema 6.1. Coaep:xanue yueOHOro MaTepHaJia 4 OK 01
AMUHBL. AMUHBI: METUJIAMHUH — MPOCTEHUIINA MPEACTABUTENIb AMUHOB: COCTaB, XMMHYECKOE CTPOCHHE, OK 02
AMHUHOKHUCIIOTHI. bu3HYecKre U XUMUYECKUE CBOMCTBA, HAXOXKIECHUE B IPUPOJIE. OK 04
benku AMUHOKHUCIOTHl Kak aM(OTepHble OpraHuyeckue coeAuHeHus. DU3NYecKue M XUMHUYECKHE

CBOMCTBa aMMHOKHUCJIOT (Ha mpuMepe TIIMIHMHA). buojornyeckoe 3HaUY€HHE AMHUHOKHCIOT. 2

Ilentunel.

benkn kak mpupomHbie moiauMepbl. [lepBudHas, BTOpHYHAs W TPETUYHAS CTPYKTypa OCIIKOB.

XUMHYEeCKHE CBOWCTBA OENKOB: THAPOIIN3, JeHATYpallks, KaYeCTBEHHbBIE peaKIINK Ha OeTTKU

IMpakTHyecKue 3aHATHS

[TpakTrueckas pabota Nel0. «CBoiicTBa a30TOCOAEpKAIUX OPTAHUYECKUX COSTUHEHUI.

®dusnyeckue M XUMUYECKHE CBOWCTBA aMHUHOB (pEaKIMW ¢ KHUCIOTaMH U TOPEHHs) W 2

aMUHOKHUCIIOT (Ha mpuMepe riauiuHa). HabmoneHrne u onucaHue JAEMOHCTPAIMOHHBIX OIBITOB:

JieHaTypaiusi O€JIKOB MPU HArPEBaHUH, IIBETHBIC PEaKINK OCITKOB
Paspnen 7. BbICOKOMOJIEKYISIPHbIE COCAUHEHUS 2
Tema 7.1. Copepxanue y4eOHOIro MaTepuasa 2 OK 01
[TnacTmacchl. IIpakTHYecKue 3aHATHS 2 OK 02
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Kayuyku. Bonokna [Tpaktuueckass pabora Nell. «CuHTe3, aHaM3 W KIACCH(PUKAIUS BBICOKOMOJECKYISPHBIX OK 04

COEIUHEHUI)

OCHOBHBIE TIOHSATHS XHMHHU BBICOKOMOJICKYJSIPHBIX ~COCIUHEHUH: MOHOMEp, IIOJHUMED,

CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpHU3AlNK, CpelHsAs MojeKkyaspHas wmacca. OCHOBHbIE

METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUM — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

O3zHakomjieHHe ¢ OOpa3llaMH MPHUPOAHBIX UM HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB:

IUIACTMACCHI (ITOMUATUIICH, MOJHUIPOINICH, NOIUBHHUIXIOPU, TOJUCTHPON); HATypaJbHBIA U

CUHTETHUYECKHE Kaydyku (OyTalMeHOBBIA, XJIOPONPEHOBBII U H30NPEHOBBIN); BOJOKHA

(HaTypasibHble (XJIONOK, WIEPCTh, WIENK), MCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a),

CUHTETHUYECKHE (KalpOH U JIABCaH)
IIpodeccuonabHO OPHEHTHPOBAHHOE COAepKaHMe (CoAepKaHUe NPUKJIATHOI0 MOTYJISA)
Pa3nen 8. Xumusi B ObITY M POM3BOJACTBEHHOI IeATEJIbHOCTH YeJI0BEKa OK 01
Tema 8.1. Copnepxxanue yueOHOro MaTepuaJia OK 02
Xumuueckue [TpaBuia 3KOJOTMYECKH LIE€JIECOO0Pa3HOro MOBEACHHSI B OBITY W TPYIOBOH IESATEIHLHOCTH B OK 04
TEXHOJIOTUU [ENsAX COXPAaHEHHs] CBOETO 370POBbS M OKPYKAaIOLIeW NPUPOAHON Cpeasl, OMacHOCTh OK 07
B IIOBCEJIHEBHOM | BO3JCICTBUSI HA KUBBIE OPraHM3MBl OpPraHMYECKUX BEIIECTB OTIEIbHBIX  KJIACCOB

u  mpodecCHOHATBHON
JeSITeTbHOCTH YeJI0BEKa

(yrnmeBomopozsl, CHHUPTHL, (EHOJBI, XJOPOPraHWYECKUE IPOU3BOJHBIC, aJIbACTUABI U JIp.),
MI0Ka3aTeNb NPEAEIbHO JOIYCTUMON KOHIEHTPALMU U €T0 UCII0JIb30BaHuUE.

Ponp xumuu B oOecnieueHHMH 3KOJIOTMYECKOW, 3HEPreTUYEeCKOW W TMHUIIEBOM Oe30MacHOCTH,
pasBUTMM  MEIUIMHBI, CO3JaHUM HOBBIX MaTepuajoB (B 3aBUCUMOCTH OT BHJA
npohecCuOHANBbHON AESITEeIbHOCTH ), HOBBIX UCTOYHUKOB SHEPTUH (AJIbTEPHATUBHBIE HCTOUYHUKU
sHepruu). I[loHATME O HayuyHBIX METOJAax IIO3HAHUSA BEIIECTB U XMMHMUYECKHX PEaKLUil.
[IpencraBinenust 06 OOMMX HAy4YHBIX MPUHLUIAX MPOMBIIUIEHHOTO TMOJTYYEHHsI Ba)KHEHIIMX
BEIIECTB (Ha MpUMepax MPOU3BOJICTBA aMMHUaKa, CEPHOM KHCIOThI, METAHOJIA).

XuMHUs U 370pOBbE UEJIOBEKAa: IpaBwia O€30IaCHOTO HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, OBITOBOM XMMHUHU B IIOBCEIHEBHON KHU3HU

IIpakTnyeckue 3aHATHS

[Tpaktudeckast padora Nel2. «IIpuMeHeHHE XWMHUYECKHX BEIIECTB M TEXHOJIOTUH C Y4EeTOM
Oynymiei mpohecCHOHATBHON NeITETBHOCTH.

Pemenue keiic-3aauy Mo TeMaM: NUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO THUTAHHS,
Ba)KHEUIIINE CTPOUTCIIBHBIC u KOHCTPYKIIMOHHBIC MaTcepuraibl, CEJILCKOXO3SIMCTBEHHOE
MPOU3BOJICTBO, KPACKU, CTEKJIO, KepaMHKa, MaTepHabl IS DJICKTPOHUKU, HAHOMATEPHUAIIbI,
TCKCTUJIBHBIC BOJIOKHA, HWCTOYHHKH OHCPIrvH, OPTraHUYCCKUC W MHHCPAJIbBHBLIC y2106peHI/I$[,
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JICKAPCTBCHHBIC U KOCMCTUYCCKUC MPCIIapaThl, OBITOBAS XUMHU, MaTCPpUAJIbl U3 UCKYCCTBCHHBIX U

CHHTETUYECKUX BOJIOKOH.
3amura: [lpencraBieHue pe3ynbTaTOB peEIICHUS Keic-3amad B ¢opme
(orryckaercst MCIoJIb30BaHue rpa)UueCKUX M MPE3CHTAIIMOHHBIX MaTEPHAJIOB)

MHHHU-I0KJIaa

CamocrosiTeibHas padora 4
ITIpoMexyTOUYHAsI aTTeCTAIMS O JUCHUNINHE (TudepeHIInpOBaHHbI 3a4eT)
Bcero 72
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3. YCJIOBUSI PEAJIM3ALIMY IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
TACIHATITAHBI

3.1 MarepuajJbHO-TeXHHYECKOE 00ecneuyeHue

Peanmzanust mporpaMMbl  y4eOHOH IUCIMILIMHBI TPOU3BOAMTCS C TNPUMEHEHUEM
JTMCTAHIIMOHHBIX TEXHOJOTMHA M TpeOyeT HalM4usl SJIEKTPOHHOW 00pa3oBaTENbHOW Cpebl;
ydeOHOro kKabuHeTa.

Oo6opynoBanne yueOHOro KabuHeTa:

® KJIaCCHAas JI0CKa,

® [10CaJI0YHbIE MECTA M0 KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MECTO IIpenogaBaTes;

® y4eOHO-TIPAKTHUECKOE o0opy0BaHue, Heo0xoaumoe IS IPOBEICHUS
IIPEeyCMOTPEHHBIX MPOrpaMMoi MpakTudeckux 3ansatuil. B coorsercraue ¢ n.4.4 ®I'OC CIIO
JIOIYCKaeTCs 3aMeHa 000py10BaHUs €r0 BUPTYaJIbHBIMH aHAJIOTaMH.

TexHuveckue cpeacTBa 00yUeHHS:

® KOMIIBIOTEPHI C BEIXOJOM B ceTh Internet;

e caiit «JIuyHas cTyaus» C  BO3MOXHOCTBIO  pabOTBl C  3JIEKTPOHHBIM
00pa3oBaTeNbHBIM PECYPCOM;

® 3JIEKTPOHHbIE OMOINOTEYHBIE PECYPCHI.

YyeoHo-MeToaAnYeCKOe o0ecneuyeHne TUCIHUILINHEIL:
* MCTOOAUYCCKHUC YKaSaHI/ISI 110 OpFaHI/I3aLII/II/I HpaKTI/ILIeCKI/IX SaHﬂTI/If/'I;
* METOJMYECKUE YKa3aHUs M0 CAMOCTOSTEILHOM padoTe.

IIporpammHoe obecnieuenue:

[IporpammHOe obecniedueHue, SBISIONIEECS YACTbIO 3JIEKTPOHHOH MH(OpPMAIMOHHO-
o0pa3zoBaTeNbHON Cpebl M Oa3upyroleecs Ha TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHSX:

- KOMIIBIOTEpHBIE 00YYaIOIIUe TPOrPaMMBbI;

- TPEHUHTOBBIE M TECTUPYIOLINE TPOrpaMMBbI;

- HUHTCIIJICKTYaJIbHBIC p06OTI/I3I/Ip0BaHHBI€ CHUCTEMBI OILICHKH Kade€CTBa BBIIIOJHCHHBIX
pabor;

- CIIpaBOYHO-TIpaBoBas cucrteMa «KoHcynbTaHT TUTIOCY, «I apaHT»;

- omekTpoHHO-OmOmmorewnass  cuctema  (OBC) OBC  «IPR SMART»
http://iprbookshop.ru/;

- porpamma ympasieHus: oOpazoBatenbHbIM nporeccoM B DMOC (MudopmannonHas
texHosorus. [Iporpamma ynpasienust oopazoBarenabHbIM nporeccom. KOMBAT).

3.2. UupopMmannoHHoOe oOecnedeHne peain3aluu NpPorpaMmMbl

OcCHOBHBbIE HCTOYHUKH

1. I'aopuensu O.C., OctpoymoB W.I'., CnaaxoB C.A. Xumums 10 kmacc. -
AxmmonepHoe obmectBo «M3natenscTBo «IIpocBerienue»

2. I'abpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A. Xumms 11 kmacc. -
AxuunonepHoe obmectBo «M3narenscto «IIpocBemenue
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HNuTepHET-pecypcnbl

1. hvsh.ru — Xypran «Xumus B mKOJIEH.

2. https://postnauka.ru/themes/chemistry — nexuuu nmo xumun Ha caiite [TocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-monynsipHplii  MPOEKT «DJIEMEHThI OONBbIIONW Hayku» ((PU3MKa, XUMUS,

MaTeMaThKa, aCTPOHOMUS, HAyKH O KU3HU, HAyku o 3emie). HoBocTy Hayku, KHUTH, HAYYHO-
MOMYJISIPHBIE CTAThH, JIEKLUU, SHIIUKIIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caitt HayuyHo-nionyssipHoro >xypHana «llorenuman». Xypuan uzmaércs ¢ 2005 r., ¢

2011 r. — paznmen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaliT HayYyHO-TIOIYJISIPHOTO KypHajia « XuMHUA U ku3Hby. JXKypHan uznaéres ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbiTasg 37eKTpoHHas OuOnMMoTeka xumuueckoro moprana «Chemnet», comepxuT
yueOHble U MH(POPMALMOHHBIE MaTepHajbl JJs IIKOJIBHUKOB U yuuTesae. B Hell MoxkHO HaiiTu
y4eOHMKM 1o  o0med M  HEOpPraHMYecKod  XMMHUH,  OpPraHHYECKOH  XUMMH,

MyJIbTHMEAMAMATePUAIIbI, a TAKKE 3a7auydl XUMHUYCCKUX OJIMMIIMAJ C PEIICHHSIMH, 3aJadu
BCTYIIUTCJIbHBIX 9K3aMCHOB JJIs1 3.6I/ITypI/IeHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmannonnsle  marepuasibtl 00  onmMmmanax:  MOCKOBCKOW — TOPOICKOWM,

Bceepoccuiickoii, MenneneeBckoi, MexayHaponHou. [lpuBeneHbl 3agauyud TEOPETUUYECKUX U
9KCIIEPUMEHTAIILHBIX TYPOB, MOAPOOHBIE PellIeHus, CIIUCKU U poTorpaduu modeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema TUCTaHIIMOHHOTO OOy4EHHUsS, HAMpaBIeHHAs B MEPBYIO OYepelb Ha MOATOTOBKY
K OJIMMITHAJIaM BCEX YPOBHEHM — OT HIKOJIBHBIX 0 MexayHapoaHou. CailT coepKUT OrpOMHOE

KOJIMYECTBO 3ajJad, CrPyNIHPOBAHHBIX KaK MO TeMaM, Tak M Mo onumnuazam. [lo Bcem
OCHOBHBIM pazJiellaM XUMHUHU TNPUBEIEH TEOPETUUYECKUH MaTepuan U pa3o0paHbl pelieHus
THUIIOBBIX 3aJ1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo HanoTtexHoJorusiM. OCHOBHas IIeJib — pa3BUTHE 00pa3oBaHUS B 00JACTH

HAHOTEXHOJOTHH U MMOATOTOBKA K MHTCPHCT-OJIMMIINAZIC 110 HAHOTCXHOJIOTHUAM.
9. http://gotourl.ru/4790 (http://webelements.com/)
Ha,[[é)i(HaH CIIpaBOYHasd I/IH(I)OpMaI_II/IH 0 XHMHYECKHX JJIEMEHTaX M HMX CBOMCTBax (Ha

AHTJIMICKOM SI3BIKE).
10. http://gotourl.ru/4792 (http://periodictable.ru/)
PycCKOSA3BIUHBIN CalT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.
11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii  caliT  OHJailH-0Opa30BaHWs, COJAEPKUT MHOTO  HMHTEPECHBIX

00pa30oBaTeNbHBIX KYpPCOB M BHUACOJEKUMH JJs IIKOJBHUKOB, CTYICHTOB M yuuTened. Ecthb
HECKOJIBKO KYPCOB 10 XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit  ChemicalAbstractService —  camblii ~ aBTOpPUTETHBII B MHpPEe  XHUMHUHU

MH(OPMaLMOHHBINA UHTEPHET-peCypC (CalT IIaTHBIH).
13. http://www.organic-chemistry.org/
[TopTas mo opraHM4ecKO XMMHUH HA aHTJIMMCKOM SI3BIKE.
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14. http://www.xumuk.ru

CaliT 0 XMMMH: KIJIACCHUYECKHE YUYEOHHKH, CIPABOYHMUKH, SHIMKIONEIUH, TOHCK

OpraHUYECKHUX U HEOPraHUYECKUX PEAKLUMN, COCTABIICHUE YPABHEHUN PEAKIIUM.

15. http://orgchemlab.com/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

KOHTpOHB N OICHKa peE3yjbTaTOB OCBOCHUA O6IHCO6p&30BaTeHBHOﬁ JAUCHUITIIMHBI

pacKpbIBAlOTCA Yepe3 AUCUUITMHAPHBIE Pe3yIbTaThl, HalpaBiIeHHbIE HA (POPMUPOBAHHUE OOIIMX

U Tpo(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3/jesiaM U TeMaM COJiepKaHus y4eOHOro MaTepuara.

Oomasi/npodeccuonanbHast

THun oeHoYHbIX

00 U3MEHEHUH KJIMMaTa, IPUHIUIIBI
OepexKIIMBOro MPOU3BOJCTBA, 3P(HEKTUBHO
JIEIICTBOBATh B UPE3BbIYANHBIX CUTYaIUSIX

Paznen/Tema .
KOMIIeTeHIIUSs MepPOonpHUsSITHI

OK 01. Beibupatp ciocoObI penieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHANILHOMN ACATEIPHOCTH Tema 2.1,2.2
PUMEHUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1

Tema 7.1

Tewma 8.1
OK 02. Mcnosib30BaTh COBPEMEHHbBIE Tema 1.2, 1.4,
Cpe/IcTBa MOUCKa, aHAIN3a U 1.6,1.7
MHTEpIIpETaluy HH(OpMaLuu, U Tema 2.1,2.2
WH(pOpPMaIMOHHBIC TEXHOJIOTHH JIJIsI Tema 4.1, 4.2 [lIryaupoBanue
BBITIOJTHEHHMS 3a/1a4 PO ECCHOHATBHON Tema 5.2-5.4 TecTtupoBanue
JeATEIIbHOCTH Tema 6.1 BelIntonHEHNE NPAKTUYECKUX

Tema 7.1 3aJaHuN

Tema 8.1 Breimonnenue 3aganuii Ha
OK 04. Tema 1.7 nuddepeHIIMPOBaHHOM
D¢} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2 3a4eTe
paboTaTh B KOJJIEKTHBE H KOMAH/Ie Tema 4.1, 4.2

Tema 5.2-5.4

Tema 6.1

Tema 7.1

Tema 8.1
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Tema 1.7
OKpYKarolllen Cpebl, Tema 5.1
pecypcocOepekeHuo, mpuMeHsITh 3Hanus | Tema 8.1
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