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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN TPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOM JTUCIHUILIMHBI «XUMMUSI»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoHAIbHONH 00pa3oBaTebLHOI
NPOrpaMmblI

OOmeobpa3zoBarenbHas JAUCUUILUIMHA  «XUMMsD» H3ydaeTcss Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOTO IJIaHa OCHOBHOW MpOQecCHOHANBbHON 00pa3oBaTeNIbHOM
nporpaMmmsel yKpynHeHHbIX Tpynil B cooTBeTcTBHU ¢ PI'OC CIIO 38.02.07 «bankoBcKOe 1€J10».

Tpyn0eMKOCTh TUCIMIUIMHBI «XHUMUs» HAa 0230BOM ypOBHE COCTaBIIseT 72 yaca.

1.2. lean 1 mi1anupyemMble pe3y/JibTaTbl 0CBOCHHMS JHCIUILIHHBI

1.2.1. leau u 3a7a94 JUCHUILIMHBI

DOopMHUpPOBAaHHUE Yy CTYIEHTOB IPEACTABICHUSA O XMMMYECKOM COCTaBISAIOIIEH €CTECTBEHHO-
HAayYyHOW KapTUHBI MHpa KaK OCHOBBI IPUHSATHUS PEIIEHUN B XKU3HEHHBIX U MPOM3BOACTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOIO ITIOBEICHUS B IPUPOJHOM Cpeae.

3agauu AUCHMILINHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKaHUS XMMUYECKUX IPOLIECCOB U
ABJICHUM B OKPYXKAIOIIEW Cpele, LEJOCTHOM HayyHOW KApTUHBI MHUpPA, B3aUMOCBA3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HayYK;

2) pa3BUTb YMEHHSI COCTaBIATH (OPMYJbl HEOPraHUYECKHMX W OpPraHMYECKUX BEILECTB,
YPaBHEHUS XMMMUYECKHUX peakUuid, OOBSCHATh UX CMBICI, WHTEPIPETUPOBATh PE3YNIbTATHI
XUMHUYECKHUX IKCIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM IPOBEACHUS MPOCTEHIINX XUMHUECKUX SKCIIEPUMEHTAIbHBIX
UCCIIEIOBaHUN ¢ COOJOICHNEM IpaBuil 0€30IacHOro oOpalleHusl ¢ BellecTBaMH U J1a00paTOPHBIM
o0opynoBaHuEM;

4) pa3BUTh YMEHMs HCIOJIb30BaTh HWH(GOPMAIMIO XMMUYECKOTO XapakTepa M3 Pa3IUYHbIX
HCTOYHUKOB;

5) copmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEACTBUS CBOEH AESITENBHOCTH U XUMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOLIECCOB,;

6) chopMupoBaTh NMOHUMAHHE 3HAUMMOCTH JOCTH)KEHUH XMMHYECKONW HAyKM M TEXHOJOTUM
JUISL pa3BUTHS COLIMATIBHOM U ITPOU3BOJCTBEHHOMU cdep.



1.2.2. Ilnanupyemblie pe3yJbTaThl 0OCBOEHHUsI 0011e00pa3oBaTeJbHOH JUCHUILIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

(6{0]0;
Koa u IInanupyembie pe3yJbTaTbl OCBOCHHMS IHCHUIIINHBI
HANMEHOBAHHU
e

dopMHpyeMBbIX Oo0uue JucuunimHapHble

KOMITeTeH I

OK OI. B yacT Tpy/10BOro BOCIIUTAHUS: - BJIAJETh CUCTEMOM XHMMHUYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:

Bri6upath - TOTOBHOCThb K TpYyAy, OCO3HAHHWE LIEHHOCTU | OCHOBONOJArarwlue MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, JJIEKTpOHHAas

CIOCOOBI MacTepcTBa, TPYA0I00UE; oboJiouka aToma, s-, p-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYIIA,

pelleHus 3a1a4 | - TOTOBHOCTb K  AKTUBHOM  JESTEIBbHOCTU | BAJIGHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIIEHUS, XMMHYECKas

npodeccHoHaN | TEXHOJOTHUYECKOW U COLMAIbHON HANpaBJIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBI OObEM, YIJIEPOAHBIM CKeJerT,

BHOM CMOCOOHOCTh MHUIIMMPOBAThH, IUIAHUPOBATh W | QYHKIMOHANbHAS TPYIINa, PAaJUKall, H30MEPHs, U30MEPHI, TOMOJIOTHIECKUI

JESTEeIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIBHOCTD; | PSA, TOMOJIOTH, YII€BOAOPOIbl, KUCIOPOA- U a30TCOAEpIKaIINe COCIUMHEHHUS,

IIPUMEHUTEIIBH | - HHTEpeC K Ppa3JInYHbIM cdepam | OMOJIOTMUYECKH aKTUBHbIE BellecTBa (YIJIEBOAbI, >KUPBI, OEJKH), MOHOMED,

O K Pa3JINYHbIM | IPO(ecCHOHATbHOMN e TETbHOCTH, NOJIUMEp,  CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJISIPDHBIE  COEJUHEHUS,

KOHTEKCTaM OBiajeHne  yYHUBEPCAIbHBIMH  YYe€OHBIMH | KDUCTAJUIMUECKAs pEIIETKa, THUIbl XUMHUYECKHX pPEaKIHU (OKUCIUTEIbHO-
NMO3HABATEJbHBIMHU AeHCTBUAMM: BOCCTAHOBUTEIIbHBIE, K30-U 3HJIOTEPMUUYECKHE, PEAKLIMH HOHHOIO OOMeHa),
a) 0a3o0Bble JIOTHYECKHUe AelicTBHS: PacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOJIUTHYECKAs AUCCOIHAIIMS,
- CaMOCTOSITEIILHO dbopmynupoBaTh U | OKHACJIHUTEID, BOCCTAHOBUTEID, CKOPOCTh XMMHUYECKON pEaKLMi, XUMUYECKOE
aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M 3aKOHbI (TEOpUS XUMHUYECKOIO CTPOCHHS
BCECTOPOHHE; opranuueckux BemectB A.M. bymiepoBa, Teopus 3IEKTPOIMTHYECKON

- YCTaHaBJ'H/IBaTB CyHIGCTBGHHLIfI HpI/I3HaK NN
OCHOBaHUSl ISl CpaBHEHHS, KIacCH(PHUKAIUU U
0000IIICHHS;

- OIpenensaTh UeNU JesSTeNbHOCTH,
HapaMeTpI)I nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBIBISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCUTh KOPPEKTHBBl B  JESTEIBbHOCTD,
OLICHUBATH COOTBCTCTBUC peBy.]'II)TaTOB OCJIsIM,
OILICHUBATh PUCKU MOCIEICTBUIN AEITETbHOCTH;

3aJaBaTb

aucconuanuu, nepuogudeckuil 3akon .M. MenneneeBa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SA3bIK XMMHUH, (PAKTOJIOTHUECKUE
CBEJICHHUS O CBOMCTBAaX, COCTaBE, MOJyUYCHUH U OE30IIaCHOM HCIIOJIb30BaHUU
BAOXHEUIIMX HEOPraHMYECKUX M OPraHMYecKHUX BeEUIeCTB B OBITY U
MPaKTUYECKON JAESITETbHOCTH YEJIOBEKa;

- YMEThb BBIABJIATH XapaKTEpHblE NPHU3HAKU M B3aMMOCBA3b M3YyYEHHBIX
HOHﬂTHfI, MPUMCHATH COOTBETCTBYIOIIUEC ITOHATUA TP OIMMCAHUHN CTPOCHUSA U
CBOMCTB HEOPraHMYECKMX W OpPraHMUYECKHUX BEILIECTB M HUX IPEBPALLEHUI;
BBISIBJIATD B3aNMOCBA3b XUMHUYCECKUX 3HAaHUH C IIOHATUSIMU n
MIPEICTAaBICHUSIMU IPYTMX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;




- pa3BHBaTh KPEATUBHOE MBIIIUICHHE TIPH PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HcCJIea0BaTEIbLCKHE AeiiCTBHA:

- BJAJIETh HAaBBIKAMU Y4YEOHO-HCCIIEI0BATEIHCKOM
u MIPOEKTHOM JIeSITEJIbHOCTH, HaBBIKAMH
paspereHus mpooieM;

- BBIIBJIATH TNPUYMHHO-CICACTBEHHBIC CBS3M U
aKTyallu3UpOBaTh 3a7ady, BBIIBUTATh TUIIOTE3Y €€
perieHus, HaXOJUTh aApPTyMEHTBI IS
JIOKa3aTeIbCTBA CBOMX YTBEPXKACHHI, 3a7aBaTh
rapameTpbl U KpUTEPUH PEILICHNUS,

- AQHAJIM3HWPOBATH IOJIYUCHHBIC B XOJIC PEIICHUS
3a/laydl pe3yNbTaThl, KPUTUYECKU OILICHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHCHUEC B
HOBBIX YCIIOBHUSX;

- YMETh NIEPEHOCUTHh 3HAHUS B MMO3HABATEIBHYIO H
MPAKTUYECKYIO0 00JIACTH KU3HEIeATEIbHOCTH;

- yMeTh HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MpeIMETHBIX 00acTei;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATENBHON M COIMAILHOM MPAKTHKE

npeJarath

- yMETh WCIOJB30BaTh HAWMEHOBAHMS XHMHUYCCKHX  COCIMHEHUH
MEXKIYHAPOAHOTO COKO3a TEOPETUYECKOM U MPUKIAJHOM XHUMHU U
TPUBUAJIBHbBIC HA3BAaHMS BKHEHIINX BEIIECTB (STHIICH, alleTHIICH, TJINIEPHH,
¢beHon, Qopmanmbaerus, yKCycHas KUCIOTa, TJIMLUH, YrapHbId Tas,
YIJICKUCIIBIN Ta3, aMMHUaK, TallleHas U3BECTb, HETAIlICHAs W3BECTh, MUTHEBAS
colla ¥ JPYTuX), COCTaBIATH (HOPMYJIbl HEOPraHWYECKHX M OPraHUYECKUX

BEILIECTB, YPaBHEHUS XHMHYECKUX PEAKIUH, OOBACHATH HUX CMBICI;
MOATBEPKIATH XapaKTepHbIS XUMHAYECKUE CBOMCTBA BEILLECTB
COOTBETCTBYIOIIMMH IKCIEPUMEHTAMH U 3alIUCSIMU YPAaBHEHUN XMMHYECKHX
pEeaKLHnii;

- YMETb YCTaHaBJIMBATh NPUHAIJICKHOCTh H3YYEHHBIX HEOPIaHUYECKUX U
OpraHN4Y€CKUX BCUICCTB K OIMPECACICHHBIM KJIaCCaM W IpylIiaM COGI[I/IHGHI/If/'I,
XapaKTepu3oBaTh MX COCTAaB M BaKHEHIIME CBOWMCTBA; OMNPEAEIATh BHUJIBI
XUMUYECKUX CBsi3el (KOBaJIGHTHAs, MOHHAs, METAJNTMYECKas, BOJIOPOHAsN),
THUIIBl KPUCTAUNIMYECKUX PEIIETOK BEIIECTB; KiIaccu(UIUpoOBaTh XUMHUECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XHMMUYECKOH  COCTaBIISIOLICH
GCTGCTBGHHOHayLIHOI;'I KapTUHBI MHpa, POJAM XUMHUHU B ITO3HAHWUU SIBIICHUM
npupoasl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€
(YHKIIMOHATIBHOW ITPaMOTHOCTH, HEOOXOIUMOM Ui peleHus] MPaKTUYECKUX
3aa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/0POBBIO U
MIPUPOIHOM CpeJE;

- yMeTb MpPOBOJUTH pacueTsl MO XMUMHUYECKMM (opMylaM M ypaBHEHHSIM
XUMHNYECKUX pCaKHI/If/'I C HUCIIOJIB30BaHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHH,
XapaKTepU3YIOIUX BEIIeCTBa ¢ KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0ObemMa
(HOpMaJlbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CHUCTEMHBIE XMMMUYECKHE 3HAHMs IS NPHUHATHUS PELIEHHH B KOHKPETHBIX
KU3HCHHBIX CUTYallHAX, CBA3aHHBIX C BEIIECTBAMHA N UX IIPUMCHCHHUEM

OK 02.
OcymecTBIATh
MTOUCK, aHAJIU3
"
HMHTEpIpeTau

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOILIECTBEHHOW MPaKTHKH,
OCHOBaHHOTO Ha uasnore KYJIBTYP,

- YMETb IUIAHUPOBaTb U  BBIIOJHATD XUMHYECKUU  JKCIIEPUMEHT
(mpeBpallleHusi OPraHUYECKUX BELIECTB IPU HAarpeBaHUU, TOJTyYEHHE
JTUJICHA U U3Y4YEHHUE €r0 CBOMCTB, KaUECTBEHHBIC PEAKI[UU Ha aJbICTHU[BI,
Kpaxmall, YKCYCHYIO KHCIIOTYy; JAeHarypauus OelKOB IpH HarpeBaHuH,
LBETHBIE pEaKUUu OCJIKOB; TPOBOAUTH pEaKIMM HOHHOTO OOMeHa,




10
uHpopManuy,
He0o0X0 MO
TUISL
BBITIOJTHEHU S
3aaq
npodeccuoHat
BHOM
NesITeNIbHOCTH

CHOCOOCTBYIOIIETO OCO3HAaHHIO CBOETO MecTa B
MIOJIMKYJIBTYPHOM MUPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM U YUTATEIIbCKOMI
KYJIbTYpbl KaK CpPEICTBA B3aUMOJCUCTBUS MEXKIY
JIIOZIbMHU U IIO3HAHUS MUPA;

- OCO3HaHUE LEHHOCTU HAy4YHOU JEATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITH  MPOEKTHYIO U
HCCIIEI0BATENBCKYIO JIeATETbHOCTh
WHIUBUAYAIBHO U B TPYIIIIE;

OBjaieHHe  YHMBEPCAJLHBIMM  Y4eOHBIMH

NMO3HABATEJIbHbIMHU JAelCTBUSMM:

B) padora ¢ unopmaumeii:

- BJIQJITh HABBIKAMH TMOJy4YeHUS HHPOpPMAIUH U3
HWCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIbHO
OCYIIECTBIATh MOUCK, aHATHN3, CUCTEMaTU3AlINIO U
WHTEPIIPETAINIO HHPOPMAIIH PA3TNIHBIX BHIOB U
dbopM mpencTaBiIeHUS;

- cO3JaBaTh TEKCTHI B pPa3jIMYHBIX (opMarax ¢
y4eTOM Ha3HaYeHHs HHpOpMAllMK U IIEeTEBOM
ayIuTOpUH, BbBIOMpas ONTUMAIbHYIO  (opmy
MPEACTABICHUS U BU3YyaIU3alNH;

- OLICHMBAaTh JOCTOBEPHOCTh, JIETUTUMHOCTH
nH(pOpMALlUK, €€ COOTBETCTBHE IMPABOBBIM U
MOPAJIbHO-ITUYECKUM HOPMaM;

- HCIONB30BaTh CPEACTBA WH(OPMALMOHHBIX H
KOMMYHUKAIITMOHHBIX TEXHOJIOTMM B pelIeHUH

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX 1
OpPraHM3allMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MacHOCTH,
TUTHEHBI, pecypcocOepeXeHUs, TMPaBOBbIX U
TUYECKHX  HOPM, HOpPM  HHGPOPMAIMOHHOMN
0€30ITaCHOCTH;

- BJIAZICTh HaBBbIKAMU PACIIO3HABAHUSA U 3aLUThI
nHpopmanuu, THPOPMAIIMOHHOMN 0e30acHOCTH

OTIpEeCIISATh CPely BOAHBIX PaCTBOPOB, KAUECTBEHHBIEC PEAKIUU Ha Cynabdar-,
KapOOHaT- ¥  XJOpPUA-aHHOHBI, HA KAaTUOH AaMMOHHUS;  pellarh
AKCIICpUMEHTANIbHBIC 3a7aur 1Mo TemaMm "Metamel" u "Hemeramnsl") B
COOTBETCTBUM C IIpaBWJIaMHU TEXHUKU O€30IaCHOCTH IIPU OOpPALLEHUH C
BeleCTBaMHM U JabOpaTOPHBIM O0OPYIOBaHHEM; MPEACTABIATh PE3yIbTAaThl
XMUMHAYECKOT0 IKCIIEpUMEHTa B (hOpMe 3alUCH YpaBHEHUI COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YyJIbTATOB;

- YMETh aHATU3UPOBATh XUMUYECKYIO0 HH(POPMALINIO, TIOTY4aeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBOi nHpopmanuu, cetb IHTepHET U apyrue);

- BJIQJEThb OCHOBHBIMH METOJAaMH HAy4YHOIO IIO3HAHMWS BEILIECTB U

XUMHUYECKUX  SIBIEHWM  (HaOironeHue,  HM3MEpEeHHe,  IKCIEPHUMEHT,
MOJICJIMPOBAHUE);

- YMETh NPOBOAMTH pacueThl MO XUMHUYECKUM (opMmyrnaM H YypaBHEHHIM
XUMHUYCCKUX peaKHI/Iﬁ C HUCITOJIB30BAHUECM CI)I/I?;I/I‘-IGCKI/IX BCJIMYHUH,

XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bemMa
(HOpManpHBIE YCIIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIIOJIH30BAThH
CUCTEMHbIE XMMHYECKHUE 3HAHWS A MPHUHITHS PEHICHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallHUAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM




JINYHOCTH,

OK 04.
PaGoTtats B
KOJIJICKTUBE H
KOMaH/e,

3G PEeKTUBHO
B3aHUMOJEICTBO
BaTh C
KOJIETaMH,
PYKOBOJICTBOM,
KIMEHTaMH

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSATEIILHOCTH U CaMOOIIPEICIICHHIO;
-OBJIaJICHUE HaBbIKAMHU yueOHo-
HCCIIEIOBATEIIbCKOM, MPOEKTHOM U COLUAIbHOU
JIeITEIILHOCTH;

Osaaaenue YHHBepPCAJIbHBIMH
KOMMYHUKATUBHBIMU J1eHiCTBUAMM:

0) coBMecTHAas JeATeJIbHOCTD.

- TOHMMaTh M UCIOJIb30BaTh IPEUMYILECTBA
KOMaHJIHOW ¥ UHJIMBUyaIbHOU pabOThI;

- NpUHUMATh 1IN COBMECTHOM JIE€ATEIbHOCTH,
OpPraHU30BBIBATh U KOOPAMHUPOBATH JACHCTBHUS 10
€¢ JOCTHXKCHHUIO: COCTaBIITh IUIaH JICHCTBHIA,
pacripeenaTb pojid ¢ Y4eTOM MHEHUH y4aCTHUKOB
00CYXKIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

- KOOPAMHUPOBATb U BBHINONHATH pPabOTy B

YCIOBUAX peanbHOro, BUPTYaJIbHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICUCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHNE B PA3UYHBIX CHUTYaIUsX, MPOSIBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBJajieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMHU
JefcTBUSIMU:

') NPUHATHE ce0s1 M APYTrUX JIOeii:

- IPUHUMATh MOTUBBI U apPIYMEHTHI JPYTUX JIIOAEH
MIPU aHAJIM3E PE3yJIbTATOB JEATEILHOCTH;

- IpU3HaBaTh CBOE MpPaBO W MPABO APYTUX JHOJEH
Ha OIITNOKH;

- pa3BHUBATh CIIOCOOHOCTH MTOHUMATH MUP C
TIO3HIINH IPYTOTO YEJIOBEKa;

- yMETb IIJJAHUPOBAaTh M  BBIIOJHATH XHMUYECKUH  3KCIEPUMEHT
(mpeBpalieHuss OpraHUYEeCKMX BELIECTB IPU HArpeBaHUHU, MOJyYCHHE
STWIEHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIMU HA ajbJETU[BbL,
KpaxMall, YKCYCHYIO KHCIIOTYy; JeHaTypauus O€IKOB IIpM HarpeBaHuw,
[BETHBIE pEaKkuuu OCJIKOB; TPOBOAUTH pEAKIMH HOHHOTO OOMeEHa,
OIIpeNIeNIATh CPey BOAHBIX PACTBOPOB, KAUECTBEHHbIC PEAKLMU Ha Cylbdart-,
KapOOHaT- ¥  XJIOpUA-aHHOHBI, HA  KAaTUOH aMMOHHUS;  pellarh
AKCIICpUMEHTAIbHBIC 3amaur 1Mo TemaMm '"Metamel" u "Hemeramnsl") B
COOTBETCTBUM C IIpaBWJIaMU TEXHUKU O€30IaCHOCTH IIpU OOpALECHUH C
BEIIECTBAMH U JIAOOPATOPHBIM OOOPYIOBAaHUEM; IPEJCTABIATh PE3YIbTATHI
XUMHAYECKOT0 IKCIIEPUMEHTa B (hOpMe 3aIMCH YPAaBHEHHI COOTBETCTBYIOIINX
peakiuii 1 GopMyIHpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yJbTaTOB




OK 07.
ConeiicTBOBaTH
COXPaHEHHUIO
OKpYy>Karolen
Cpelbl,
pecypcocOepex
SHHUIO,

3G PEeKTUBHO
JIEVCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUsIX

B 00/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMSA

- c(OPMUPOBAHHOCTH HIKOJIOTHYECKON KYIBTYPHI,
MMOHMMAaHHUE BIIMSHUS COLIMATIBbHO-3KOHOMHYECKUX
IIPOLIECCOB  HAa  COCTOSHHE  IPUPOJHOM U
COLIMAJILHOW  Ccpelbl, OCO3HAaHUE TJ00aIBLHOro
XapakTepa dKOJOTHIECKUX MPOOIIeM;

- IUIAaHUPOBAHHE W OCYILECTBICHHE ACHCTBUI B
OKpY’Karollled cpefie Ha OCHOBE 3HAHMS IIeJIeH
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JECUCTBUM, NPHUHOCAIINX
BpEZl OKpYXKaIoUIel cpene;
- yYMEHHE MPOTHO3UPOBATH HEOIArONpHITHBIC

SKOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALIATh UX;

- pacimpeHue ombITa
9KOJIOTMYECKON HAIIPaBICHHOCTH;
- OBJIaJIeHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U COLMAIIBHOM
JEeATEIbHOCTH;

ACATCIIbHOCTH

- cdopMupoBaTh NOPEACTABICHUSA: O XHUMHUYECKOM  COCTaBISIOLICH
eCTeCTBeHHOHay‘-IHOﬁ KapTUHBI MHpa, POJA XUMHUHU B ITO3HAHHUU SIBJICHUU
IpUpPOAbl, B (OPMHUPOBAHUHM MBIIUICHUS U KYJIbTYphl JHYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM ISl pEIICHUs MPAKTHYECKUX
3a/la4 U HKOJIOIMYECKd OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEE;

- yMeTh CcOOJI0aTh MpaBHiia HKOJIOTMUECKU 11eJ1ecO00pa3HOro MOBEICHUS B
OBITY U TPYIOBOW IEATEIHHOCTH B IIENISIX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpYKarollled MPHUPOJHON Cpelbl; YUYUTHIBATh OMNACHOCTb BO3JICHCTBUS Ha
JKMBBIC OpPraHMU3Mbl ONPCACICHHBIX BCHICCTB, IMOHUMAsA CMBICI IOKa3aTCyIsd
MpeieIbHON JOMYCTUMON KOHIIEHTPAIHH




2. CTPYKTYPA U COAEPKXAHUE OB]J_[EOBPA3OBATE.JII)HOI71 JAUCIHUIIJINHBI
«XHUMUSA»

2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThI

Buna yueOHoii padboThl O0bem B yacax
O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 72

B T.4.

OcHoBHoOE conepxxaHue 72

B T. 4. BO B3aUMO/JICHCTBHU C npernoaaBaTeiIcM:

TEOpeTUIEeCKoe 00yueHue 4
71a00PaTOPHBIC U MIPAKTUYCCKUE 3aHATHS 4
CamocTosiTenpHas padoTa 64

IpomexxyTounas arrectamus (auddepeHInpoOBaHHBIN 3aYeT)




2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

Haumenosanue Conep:kanue y4eOHOro MaTepuasa (OCHOBHOE M NMPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE), O6LeM 1aco dopmMupyembie
. 'bEM YacoB
pa3aesioB U TeM JlabopaTopHbIe U MPAKTHYECKHEe 3aHATHS, IPUKJIATHOI MOIY/Ib KOMIIeTeHIINH
1 2 3 4
OcHoBHoOE coiepKaHue 12
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 6
Tema 1.1. OcHoOBHOe coiep:KaHue 4 OK 01
CrpoeHue aToMOB
XHUMIYECKIX Teopernueckoe odyuenue 2
DJIEMEHTOB U y ;
npuposa CoBpeMeHHast Mofellb CTpoeHus aTtoma. CHMBOJIMYECKHH S3BIK XUMHUHU. XUMUYECKUU DIIEMEHT.
XAMIGECKO DnektpoHHas KoHpurypanus aroma. Kimaccupukamus XMMHYECKUX JEMEHTOB (S-, P-, d-3JeMeHTHI).
CBA3M Banentarie 3JICKTPOHBI. BanentHocTs. DJIeKTpOHHAs npupoaa XUMHUYECKOH CBSI3U. 2
DIIeKTPOOTPULIATEIILHOCTh. BUABI XUMHUYECKON CBsI3M (KOBAaJICHTHAs, HWOHHAs, METAJTMYCCKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHUs
IIpakTnyeckne 3aHATHA 2
Pemenue 3amaHuii Ha WCHOJIB30BAaHHME XHUMHUUYECKOM CHMBOJIMKH ¥ Ha3BaHUM COEIWHEHHUH IO
HOMEHKJIAType MEXKIYHApOJHOTO COI03a TEOPETHUYECKOWM M TMPUKIAJIHOW XUMUU U TPHUBUAIBHBIX
HA3BaHMUH JUISI COCTABIICHUS XMMHUYECKUX (OPMYJ JBYXaTOMHBIX COCIUHEHHH (OKCHAOB, Cylb(HIIOB,
TUAPUJIOB U T.I1.) U APYTUX HEOPTAHUUECKUX COSAMHEHUN OT/IETbHBIX KJIACCOB. 2
[IpakTHueckue 3aaHusl HA YCTAHOBJIEHUE CBS3M MEXAY CTPOCHHUEM aTOMOB XMMHYECKUX JIEMEHTOB U
MEePUOIUYECKIUM H3MEHEHHEM CBOMCTB XMMHUYECKUX JJIEMEHTOB M MX COEJUHEHUN B COOTBETCTBUHU C
nosioxeHueM [lepuoanueckoi cucTeMsl.
Tema 1.2. OcHoBHOeE coep:xaHue 2 OK 01
[lepuonnueckuii OK 02
3aKOH ¥ TabJuIa IIpakTHYeckne 3aHATHS 2
JI.11. MenneneeBa
Ilepuoanueckas cucrema xumuueckux aneMeHToB J[.M. Menaeneesa. @U3nueckuid CMbICIT 2
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ITepuoanueckoro 3akona .M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX
AJIEMEHTOB, 00Pa3yEeMBbIX UMH IMPOCTHIX U CJIIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKECHUEM
XUMHYECKOTo dj1eMeHTa B [leprnonnueckoii cucreMe. MUPOBO33peHUYECKOE M HAYYHOE 3HAYCHUE
[lepuonnueckoro 3akona .M. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XHUMHYECKHX DJIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTePU3ALUI0 XUMUYECKHUX
3J1eMEHTOB «MeTauTnYecKre / HeMeTaUTMYeCKUE CBOMCTBA, JIEKTPOOTPUIIATEIILHOCTD XMMUYECKUX
AJIEMEHTOB B COOTBETCTBHUH C MX AJIEKTPOHHBIM CTPOCHUEM U TMOJO0KEHUEM B IMEPUOANUECKON CUCTEME
xumMuueckux 3yemenToB .M. MengeneeBay

Pa3zjnen 2. Xumuveckue peakimun 10
Tema 2.1. Tuner | OcHOBHOE colepPIKAHUE 4 OK 01
XUMHYECKUX
peakumit Teoperuueckoe o0yueHue 2
Knaccugukarus u THIIBI XUMHYECKUX PEAKINN C y9aCTHEM HeopraHmdeckux BemecTB. CocTaBiieHHE
YpaBHEHM peakLuii COeAMHEHMs], PA3JI0KEHHs], 3aMellleH s, 0OOMeHa, B T.4. peaKkI1ii TOpeHus,
OKHCJIEHUS-BOCCTAHOBJICHHUS.
YpaBHEHMs OKHCIEHUA-BOCCTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEID. 2
CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUII METO10M 3JIEKTPOHHOIO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B IPUPOJIE, TPOU3BOICTBEHHBIX MpoIieccax U
KU3HEJEATEIbHOCTH OpPTraHU3MOB
IIpakTnyeckue 3aHATHSA 2
KonuuecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XMUMUU U PacyeThl IO
YpaBHEHUSAM XUMHUYECKHX peakuui. Mojb Kak eIuHuIa KoJIW4YecTBa BemiecTBa. MoisipHas Mmacca.
3aKOHBI COXpAaHEHMs Macchl W 3HEpruu. 3akoH ABoraapo. MosspHblii 00beM ra3oB. OTHOCHUTENbHAS 2
IUIOTHOCTh Ta30B. PacyeThl Mo ypaBHEHMSIM XMMUYECKUX PEaKIMH C UCIIOJIb30BAHUEM MacChl, 00beMa
(HOpMaJbHBIE YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOeE coep:xaHue 4 OK 01
DNEKTPOIUTHYECKA OK 04
Teoperuyeckoe o0yueHue 2
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A gucconuanuAa 1

Teopus anekrposnnTudeckon auccounanuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTH. Peakiiuu MOHHOTO

MOHHBIN OOMEH oOmena. CocTaBiieHHE peakluil MOHHOrO OOMEHa IyTeM COCTaBJIEHUS UX IOJHBIX U COKPALIEHHBIX 2
MOHHBIX yYpaBHEHUN. KHCIOTHO-OCHOBHBIE peaklUU. 3aJaHUsI HAa COCTABJIEHUE MOHHBIX PEAKLUI
JlabopaTopHble 3aHATHS 2
JlaboparopHas padoTa “TUIBl XUMHUUECKUX PEAKLIUNA .
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOHBIX U 00pa3yroIUXcs BEIIECTB) U PU3HAKOB 5
XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOTO 0OMeHa, OTpeieeHne Cpeibl BOJAHBIX
pacTBOPOB. 3aJlaHKsI Ha COCTABJICHHE HOHHBIX peaKuil
KoHnTpoabHasn
CrpoeHue BeliecTBa U XMMUYECKUE PEAKLIUU 2
padora 1
Pasznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BEleCTB 16
Tema 3.1. OcHoBHOeE coep:KaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIIATypa i Teoperuyeckoe o0yueHue 2
CTPOCHHE .
HEOPTAHMUECKHX [Tpenmer Heopranndeckoit xumun. Kiaccudukanus HeopraHnueckux BemecTB. [IpocTbie U clokHbIe
BOLLECTR BerecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BEIIECTB (OKCHABI, THIPOKCUIbI, KUCIOTHI, coin). B3aumocBs3b
. HEOpPraHMYEeCKUX BeIIeCTB. ArperatHble cocTosiHUA BeulecTBa. Kpucrannuyeckue u amopdubie
BeIIeCTBa. THUMBI KPUCTAIIMUECKUX PELIETOK (aTOMHAs, MOJIEKYJIIpHAs, HMOHHAs!, METaJUTMYeCKast). 2
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEIETKH. 3aBUCUMOCTD
XUMHYECKON aKTUBHOCTH BELIECTB OT BUJA XUMUYECKON CBA3M M TUIA KPUCTAJUINYECKOUN PEIIETKH.
[TprunHBl MHOTOOOpa3usl BEIIECTB
IIpakTHYecKkue 3aHATHA 2
Homenknarypa HeopraHMUeCKUX BEIIECTB: Ha3BaHHE BEIIECTBA UCXOS U3 UX XUMHUYECKOU (hOPMYITbI
WIM COCTaBIIEHUE XUMUYECKOH (POpMyIbI UCXO/s U3 Ha3BaHUS BELIECTBA MO MEXKIyHAPOHOM
(MIOITAK) miu TpuBHalIbHOW HOMEHKIIATYpE. 2

Pemenne mnpakTHdeckux 3aJaHUN MO KiIacCU(PUKAMKH, HOMEHKJIATYpe W XUMHUYECKHM (dopMmyrnam
HEOPraHMYECKUX BEIIECTB Pa3NUYHBIX KJIaccoB (yrapHbIi Ta3, YIVIEKHCIBIA ra3, aMMHUak, raiieHas
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U3BECTh, HETalleHast U3BECTh, MUTHEBAs COJA U IPYTUX): Ha3bIBATh M COCTABIIATH (DOPMYJIBI XUMUUECKUX
BEILIECTB, OIPEAENIATh IPUHAATIEKHOCTD K KIIaccy.

Hcrouynnku XxuMudeckoi nHpopMaIuu (CpecTB MaccoBoi nHGopMammu, cetb iHTepHeT u npyrue).
[Touck nHpOpMaLNKU IO HA3BAHUAM, HIEHTH(PUKATOPAM, CTPYKTYPHBIM (popMyiiaM

Tema 3.2. ®usuko-| OcHOBHOE coiep:kaHNe OK 01
XUMHUYECKHE OK 02
CROMCTBA Teopernueckoe odyuenune
HEOPraHUYECKUX .
BEIIECTB Mertamnel. O0Omue ¢usznyeckue U XUMUUYECKHe cBoMcTBa MeTamaoB. CrnocoObl mosyyeHHs. 3HaYeHue

METAJIJIOB U HEMETa/NIOB B IPHUPOJE U KU3HEACSITEIBbHOCTH 4YelloBeKa U opraHu3sMoB. Kopposus

METAaJUIOB: BHJIbl KOPPO3HH, CIIOCOOBI 3aIIUThI METAIIOB OT KOPPO3UH

Hemeranner. OOmme ¢usnyeckne W XUMHUYECKHE CBOMCTBa HEMETAIOB. THIIMYHBIE CBOWMCTBA

HemeraioB [V— VII rpynn. Knaccudukanus u HomMmeHki1aTypa coeluHeHUI HemeTaioB. KpyroBopoTsl

OMOreHHBIX 3JIEMEHTOB B IIPUPOJIE

XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB, 'MIPOKCUAOB, KUCIIOT,

coJielt 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB NMPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHUH,

BBICILINX OKCHJIOB M THAPOKCHUIOB

IIpakTHYecKkne 3aHATHA

CocraBieHne ypaBHEHMM XMMMUYECKHX PEAKLUN C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX

BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHIOB METaJJIOB, HEMETA/NIOB U aM(pOTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH U aM(OTEPHBIX T'MJIPOKCUIOB; HEOPraHUYECKUX COJIEH,

XapaKTEepPU3YIOIUX UX CBOKCTBA.

Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha CBOMCTBA, COCTaB, MOIYYEHHE U

0e30MacHoe HCIOJb30BaHUE BAXKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY M MPaKTHYECKOU

JESATEIIBHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOeE coaep:kaHue OK 01
WNnentudukarus OK 02

JlabGopaTropHble 3aHATUA
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HEOPTraHUYECKHUX
BEILIECTB

JlaboparopHas pabota «aeHTudukanus HeOpraHn4eCKuX BEUIECTB».

Pemienne sKkcnepUMEHTANBHBIX 3a7ad MO XHWMHUYECKMM CBOWMCTBAM METAJUIOB M HEMETAJUIOB, IO
pacro3HaBaHMIO U MOJIYYCHUIO COSIMHEHUN METAJUIOB U HEMETAJUIOB.

WNnentudukanuss HEOPTaHUYECKUX BEIIECTB C HUCIOIb30BAaHUEM HX (PU3UKO-XUMUYECKUX CBOWCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kKapOOHAT- U XJIOPHJI-
AQHUOHBI, HA KATHOH aMMOHUS

KonTposabHas
pabora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB

OK 04

Pazpea 4.

CTpoeHue M CBOICTBAa OPraHMYECKHUX BeleCTB

25

Tema 4.1.
Knaccudukanus,
CTpOCHUE U
HOMEHKJIaTypa
OpraHMYeCKuX
BEILIECTB

OcHoBHOE€ CoacCpKaHuEC

TeopeaneCKoe oﬁyqe}me

[losiBneHue u pa3BUTHE OPraHUYECKOW XUMUU Kak Hayku. [Ipenmer oprannueckoi xumuu. Mecto u
3HA4YCHUE OPIaHUYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHYECKOE CTPOCHUE KAK MOPSIOK COCAUHEHUST aTOMOB B MOJIEKYJIE COIVIACHO HX BaJ€HTHOCTH.
OcCHOBHBIE TOJOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHHS OpraHuyeckux coenuHenuii A.M. bytieposa.
VriepoaHslid CKEJIET OpPraHU4ecKOl MOJIEKYJbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHWMHUYECKOTO
CTpOeHHUsI MoJIeKy. M3omepust 1 n30MepBL.

[Tonstne o QynkuuoHanbHoit rpynmne. Pamukan. IlpuHIunel KiIacCUPUKAIMU  OPTaHUYECKUX
coequHEeHU. MexayHapoaHass HOMEHKJIATypa M HPUHUMUIBI  HOMEHKIATYPhl  OPraHUYECKHX
coenuHeHuil. [loHsTHE 00 a30TComEpKalIUX COCTUHEHHUSX, OHOJOTHYECKH AaKTHBHBIX BEIIECTBAX
(yrmeBosmax, Xupax, Oelkax W Jp.), BBICOKOMOJIEKYJISIPHBIX COEOMHEHMSIX (MOHOMEp, IOJUMeEp,
CTPYKTYPHOE 3BEHO)

HpaKanecmle 3aHATHUSA

Homenknatypa OopraHMYecKMX COEIMHEHHMH OTAEIbHBIX KJIACcCOB (HACBHILIICHHBIC, HEHACHIIIEHHBIE WU
apOMaTHYECKHEe YTIIEBOIOPOIBI, CITUPTHI, (PEHOJNBI, allbACTHIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOPMyS OpPraHMYECKUX BELIECTB OTIEIBHBIX
KJIACCOB, WCIOJB3yS WX Ha3BaHUS 10 CHCTEMATHYECKOW M TPHBHAIBHONH HOMEHKJIAType (ITHJICH,
alleTUIeH, TIMLEpUH, (eHomn, (dopMmanbIeruj, YKCycHas KHCIOoTa, TMUIMH). Pacdersl mpocreiiiueit
(bopMyIbl OpraHu4ecKO MOJIEKYJIbI, HCXO0/A U3 AJIEMEHTHOTO cocTaBa (B %)

OK 01
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Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHOBHOE co/lep:KaHue

13

Teopernueckoe o0yueHue

OU3NKO-XUMUYECKHUE CBOWCTBA OPraHUYECKUX COEAMHEHUN OTHENbHBIX KIAccoB (0COOEHHOCTH
KJIaCCU(UKALIMU U HOMEHKJIATYPhI BHYTPH KJIacca; TOMOJIOTUYECKUH psii 1 o0mas popmyna; u3omMepus;
buznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYESHHUS):

— IpeJesibHbIe YIIIEBOAOPOAb! (ajKaHbl M LUKIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHHKOB TEIJIa B IPOMBIIICHHOCTH U ObITYy. CBOWCTBA MPUPOIHBIX YIIIEBOJAOPOI0OB, HAXOXKACHUE B
IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempelenbHble (AJIKEHbl, aJKWMHbl U QJIKaJWEHbl) U apOMATUYECKUE YIIeBOAOpoAbl. l'opeHue
alleTUIeHa KaKk MICTOYHUK BBICOKOTEMIIEPATYpPHOI'O IJIAMEHHU AJISl CBAPKU U PE3KU METaJIOB

— KUCJIOPOACOCpKAIINE COSAMHCHHSI (CITUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI M d(UPHI, aJTbJICTHIbI
U KETOHBI, JXKUPBI, yriaeBonbl). [IpakThuyeckoe HpUMEHEHHE OSTUJICHIJIMKOIA, TIHIEepuHa, (eHoma.
[Ipumenenne Qopmanpaeruaa, ameTaibJeTHAa, YKCYCHOH KHCIOTHl. MpUla Kak COJU  BBICIINX
KapOOHOBBIX KUCIIOT. MoroIe CBOHCTBA MbLIa

— a30Tcojepallie CoeIWHEHUs (aMMHBI M aMHMHOKUCIOTHI, Oenku). BblcokoMonekymsipHble
COEJMHEHUs (CUHTETHYeCKHe U OMOJIOTHYECKU-aKTUBHBIE). MOHOMEp, MOTUMeEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anyst STHUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

I'eneTnyeckas cBs3b MEXAY KJaCCaMHM OPraHUYECKUX COEIUHEHUIN

IIpakTHYecKkHue 3aHATHA

CBoiicTBa OpraHMYEeCKMX COEJMHEHUH OTAEIbHBIX KIJIACCOB (TpUBHAIBHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIOCOOBI MOJyUEHUs): MpEeesIbHbIE (AIKaHbl U LUKIOAIKAHBI),
HernpeiebHbIe (AIKEHbI, AJIKMHBI U allKaJMeHbl) 1 apOMaTHYECKUE YIIeBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KHUCJIOTBI M 3QUpPHI, aNbJErHAbl W  KETOHbl, AaMHHBI W  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHMS. 3aJaHusl Ha COCTaBJICHHE YPaBHEHUN XMMHUYECKUX PEaKIHUH C
y4acTUEM OPTaHWYECKUX BEIECTB HA OCHOBAaHMH UX COCTaBa M CTPOCHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCIIE MO TMPEAJIOKEHHBIM I€MOYKaM MpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOWCTBA OPraHUYECKHX COEIMHEHMH OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TIOJY4YEeHHUS U Ha3BaHME OPraHMYECKUX COEJUHEHHM IO TPHUBHAIBHOM MM MEXIyHApOIHOM

OK 01
OK 02
OK 04
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CHUCTEMAaTUYECKOM HOMEHKJIATYype.
Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUMX 3aJaHUM HA CBOWCTBA OPraHUYECKHUX
COEIMHEHUI OTJENbHBIX KJIACCOB

JlabopaTopnasi paGora

JlaboparopHas padota “IIpeBpallieHuss OpraHMYECKUX BELIECTB IIPU HarpeBaHuu".
[Tonyuenue >THICHA ¥ U3yYEHUE €TO CBOWCTB. MoOaenMMpoBaHUE MOJICKYT M XUMHYECKUX TPEBPAIICHUI
Ha [IpUMeEpE TaHa, ITUIICHA, alleTUIIeHa U JIp.

Tema 4.3.
Nnentuduxanus
OpPTaHHYECKUX
BEILIECTB, UX
3HAYECHUE U
MIPUMEHEHHE B
OBITOBOM U
IIPOU3BO/ICTBEHHOM
IEeITETLHOCTH
yeJI0BEKa

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

buooprannueckue coenuHenus. IlpumeneHune u Ouonorudeckas poJib yriaeBonoB. OKucieHue
YIJIEBOJOB — HCTOYHUK DSHEPrUM >KUBBIX OpraHu3mMoB. OOjacTu MNpUMEHEHHs aMHHOKHCIOT.
[IpeBpamenust OenkoB muIM B opraHuzMe. buomormdeckune QyHkiun OenkoB. buomornyeckue
(GbyHKLIMU XUPOB. PoJb OpraHnyeckoil XUMHUM B peLlIeHUH Ipo0sIeM MUILEBOM 6e3011acHOCTH

Ponp opranuueckoil XMMUM B pEIIEHUH NPOOJIEM SHEPreTH4eckoid O€30MacHOCTH, B Pa3BUTHU
MEULMHBI, CO3/1aHUN HOBBIX MaTEpUaIOB, HOBBIX HCTOUHUKOB YHEPIUU (aJIbTepHATHUBHbIE UCTOUHUKU
sHepruM). OnacHOCTh BO3JCHCTBUS Ha KUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIbHBIX KJIACCOB
(yrmeBomopobl, CHUPTHI, (DEHOJNBI, XJIOPOPraHUYECKUE IMPOU3BOJAHBIC, ANbAETHABI U [1p.), CMBICI
[OKa3aTels MPeIeabHO J0IyCTUMOU KOHIICHTPALIUH

JlabopaTopHbIe 3aHATHS

JlaboparopHas paboTa: “UnenTudukanys opraHHueCKUX COSAMHEHUI OTIeTbHBIX KJIacCOB”™
Nnentudukanys opraHMUIecKuX COCTMHEHUN OTAETbHBIX KJIACCOB (HA MpUMEpe allbJerHI0B, Kpaxmaa,
YKCYCHOM KHCIOTBI, O€TKOB W T.I.) C HCIOJBb30BaHHUEM WX (U3HKO-XUMUYECKHX CBOHCTB U
XapaKTEepHBIX Ka4eCTBEHHBIX peakiuil. JleHaTypamus Oenka mpu HarpeBaHud. l[BeTHbIE peakuuu
0enkoB.BO3HUKHOBEHHE aHATUTHUYECKOTO CHTHANA C TOYKH 3pEHUS XUMHUYECKHUX TMIPOIECCOB TMpHU
MPOTEKAHWW KaueCTBEHHOW PEAKIINH, MTO3BOJISIONICH HACHTH(PHUIIUPOBATH NPEIJIOKEHHBIE OPTaHUYECKHE
BEILIECTBA

OK 01
OK 02
OK 04
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KonTposabHas

CTpyKTypa U CBOICTBa OPraHUYECKUX BEILECTB

padora 3
Pa3nea 5. KuneTnyeckue U TepMOIUHAMUYECKIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHUX peaKkiuii
CxopocTb OcHoBHOE coep:kaHue OK 01
XUMHYECKUX OK 02
peaKuii. TeopeTnueckoe odyueHnue
XUMHYECKOE
paBHoBeCHe CKOpOCTh peakIH, €€ 3aBUCUMOCTh OT Pa3UYHBIX (DAKTOPOB: MPHUPOJIBI pearnpyiomnx BEIIECTB,
KOHIICHTPAIIUU PEarupyromux BeNIECTB, TEMIICPATyphl W IUIOMAAN PEAKIIMOHHOW TOBEPXHOCTH.
TennoBbiedhPEKTH XUMHUYESCKUX PEAKIi. IK30-H SHIOTCPMHUCCKHUE, PEAKITUH.
OOpatuMocTh peaknmii. XHUMHYECKOS DPABHOBECHE M €r0 CMEIICHHWE II0f JACHCTBHEM pPa3IMIHBIX
bakTopoB (KOHIIEHTpALIMS PEareHTOB WU MPOIYKTOB PEaKIMH, IaBlIeHUE, TeMIepaTypa) Uil CO3/1aHus
ONTHMAJFHBIX YCIIOBUN MPOTEKAHUS XUMHUECKUX mporeccoB. [Ipuniun JlelllaTenne
[MpakTuyeckue 3aHATHSA OK 01
OK 02
Pemenune npakTUKO-OPUCHTHPOBAHHBIX 3a/JaHUK Ha aHanu3 (HaKTOPOB, BIMSIONIMX Ha H3MCHCHHE
CKOPOCTH XMMHYECKON peaKkiuu, B T.4. C MO3UINI HKOJIOTHUECKU 11eIeCO00pa3HOro MOBEACHUS B OBITY
U TPYJIOBOU JISATSIIEHOCTH B IEJISTX COXPAHEHHS CBOCTO 3/IOPOBBS U OKPYKAOIIEH TPUPOTHOM CPEJIBI.
Pemennie mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHWii Ha mnpuMeHeHue mnpuHnumna Jle-Illarense s
HAXOXJICHUS HANpaBIICHUS CMEIICHUS PABHOBECHS XUMHUYCCKOW peakIuu W aHauu3 (aKTOpOB,
BIUSIONINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Pazneua 6. PacTBOpbI
Tema 6.1. OcHoBHOE coep:kaHue OK 01
ITousartue o OK 02
pacTBopax Teopernyeckoe o0yuenue OK 07

PactBopeHne kak ¢u3MKO-XxUMHUECKHil Tporiecc. PactBopel. CrocoObl MPUTOTOBIECHUS PACTBOPOB.
PactBopuMocTe. MaccoBas 11onsi pacTBOpeHHOro BemecTBa. CMBICT MOKazaTenss MpeaesibHO
JOIYCTUMON KOHIICHTPAIIUHU U €T0 UCIOJIF30BaHUE B OLIEHKE IKOJIOTHUECKON 0€30MacHOCTH.

[TpaBuiia HKOJIOTMYECKU L€I€CO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOW AESITENBHOCTH B LIEJSAX
COXPAHEHHUS CBOETO 3/I0POBbsl U OKPYKAIOIIEH MPUPOAHON Cpeibl; OMACHOCTh BO3/JCHCTBUSL HA JKUBbBIC
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OpraHU3MbI OIIPEIEIECHHBIX BEILECTB.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JJaHUN HA PACTBOPHI, UCIIOIb3yEeMbIe B OBITOBOW H
IIPOU3BOJCTBEHHON JEATEIbHOCTH YEJIOBEKA

Tema 6.2. OcHoBHOe coJep:kaHue OK 01
Hccnenosanue OK 02
CBOJHCTB PacTBOpOB JlaGopaTopHble 3aHATUS OK 04

JlaGopatopHas pabota «IIpuroroBiaeHue pacTBOPOB».

[TpuroroBneHne pacTBOPOB 33aJaHHOU (MaccoBOM, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU

BOIIPOCAMM) U OIIPEJeNIEHUE CPEIbl BOJHBIX PACTBOPOB.

Pemienue 3a1a4 Ha IPUTOTOBJICHNE PACTBOPOB
IIpodeccrnonaibHO-OPUEHTHPOBAHHOE COJIEPKAHME
Paszpnen 7. Xumus B ObITY M IPOM3BO/ICTBEHHOM 1eTeJIbHOCTH YeJI0BeKa OK 01

OK 02

Xumus B ObITY B |{OCHOBHOE COIepIKaHHe OK 04
IIPOM3BOJICTBEHHO OK 07
i nesrenbHOCTH [ Teopernveckoe odyueHue

YCIO0BCKa

Hogelimme 1ocTHXKEeHNs XUMUYECKONH HAyKH M XUMUYECKOM TexHoJoruu. Posib XumMuu B obecriedeHnu
9KOJIOTMUYECKOM, SJHEPTeTUYECKON U MUILEBOM 6€30MacHOCTH, pa3BUTUN MeAUIMHbL. [IpaBuiia novcka u
aHauM3a XUMHMYECKOW HH(OpMaluu U3 pas3IMyHBIX HCTOYHMKOB (Hay4yHas M yueOHO-HaydHas
JIuTepaTypa, CpelicTBa MaccoBor nH(popmaluu, cetb UHTEepHET)

IIpakTHYecKkue 3aHATHA

[Torick U aHaNMM3 KEMCOB O MPUMEHEHWH XMMHYECKUX BEIIECTB M TEXHOJOTHH ¢ y4eToM OymyIiei
npodecCHOHANBbHOM ~ NEATENbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOMTENbHbIE  MaTepHalbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KEepaMHKa, MaTepHallbl Mg SJIEKTPOHUKH,
HaHOMATCpUaJIbl, TCKCTHUIIbHBIC BOJIOKHA, MHCTOYHHKHU OHEPTHUH, OPraHUYCCKUEC W MHUHCPAJIBHEBIC
ynoOpeHus, IeKapCTBEHHBIC BEIIECTBA, OBITOBAST XUMHSIL.

3amura: [IpencraBnenue pe3ynbTaToB pelieHUs KEMCOB B (popMe MUHH-IOKIIAJIA C TIPe3eHTAIueH

IIpomexyTouHasi aTTecTANMA O AUCHHUILIMHE (1M depeHIINPOBAHHBIN 3a4eT)
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Bcero

72
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3. YCJIOBUSA PEAJIMBAIIMNK  ITPOT'PAMMBI OBIIEOBPA3OBATEJBbHON
JANCHUITTINHBI

3.1. MaTepua/IbHO-TeXHHYECKOE 0O0ecneuyeHue

Peanuzamust nporpamMmbl  yueOHOM — TUCHMIUIMHBI  MPOU3BOJUTCA C  MNPUMEHEHUEM
JMCTAaHIIMOHHBIX TEXHOJOTHIA M TPeOYEeT HAMYUS dJICKTPOHHON 00pa30BaTENbHOM Cpeiibl; y4eOHOTrO
KaOWHeTA.

OobopynoBanne yueOHOro KabuHeTa:

® KJIacCHAs JOCKa;

® [10C3J0YHBIC MECTA 0 KOJIMYECTBY O0YHAIOIINXCS;

e paboyee MECTO IperoaaBaTes;

e yyeOHO-TIpaKTHUYECKOe 000pyAOBaHNE, HEOOXOAMMOE JUIS IPOBEIACHUS MPEAYCMOTPEHHBIX
porpaMMoil npakrtudeckux 3anatuil. B coorsercteue ¢ n.4.4. ®I'OC CIIO gomyckaercs
3aMeHa 000pyI0BaHHSI €r0 BUPTYaIbHBIMU aHAJIOTAMHU.

Texnuveckue cpeacTBa 00y4eHH:

e  KOMIIBIOTEPHI C BEIXOJIOM B ceThb Internet;

e caiir «JluuHas cTyauMs» ¢ BO3MOXHOCTBIO PabOTHI C 3JIEKTPOHHBIM 0Opa30BaTEIbHBIM
pecypcom;

®  DJIEKTPOHHbIE OUOIMOTEUHBIE PECYPCHI.

Y4yeOHo-MeToaAuYecKoe o0ecmeuyeHne JUCHUIINHDI:
* METOJIMYCCKUE YKA3aHUs 110 OPraHU3aIMy MPAKTUICCKUX 3aHITHH;
* METOIMYECKUE YKa3aHUS 110 CAMOCTOSTEIILHOM padoTe.

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NporpaMmmbl

OcHOBHbIE HCTOYHUKH

1. Tadbpuensu O.C., Ocrpoymo WN.I'., CnagkoB C.A. Xumus 10 kmacc. - AKUHOHEpHOE
obmectBo «M3narenscTBO «IIpocBerieHne

2. T'abpuensn O.C., OcrpoymoB W.I'., CnankoB C.A. Xumus 11 kmacc. - AKIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBerienne

3. Epemun B.B., Ky3pmenko H.E., Tepenun B.U., /Ipoznos A.A., Jlyaun B.B. Xumus 10 knacc.
/ mon penakuueit Jlynuna B.B. - AkunonepHoe obmectBo «M3narenscrBo «IIpocsemenne»

4. Epemun B.B., Ky3zpmenko H.E., [IpoznoB A.A., Jlyuun B.B. Xumus 11 xnacc. / mopg
penaxuueii Jlynuna B.B. - Akunonepnoe o6mectBo «M3narensctBo «IIpoceenienue

JlonoJiHuTeIbHbIE HCTOYHMKH

1. Xumus. 10 knace. YrnyOna€éunslii yposens: yueouux/ B.B. Epemun, H.E. Ky3pmenko,
B.M. Tepenun, A.A. [Ipo3nos, B.B. JIynun; noxn pen. B.B. Jlynuna. — M.: IlpocBemenue,
2022. — 446, [2] c.: un.

2. Xumus. 11 knace. Yrnyonénnsiit ypoBenb: yueonuk/ B.B. Epemun, H.E. Ky3smenko,
A.A. lpo3nos, B.B. JIyuun; nox pea. B.B. JIyauna. — M.: [Ipocsemenue, 2022. — 478, [2] c.:
170
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3. Xumusi. YrinyoneHHbidt ypoBeHb. 10—11 kiacchr: pabouast mporpamma K auaun Y MK

B.B. Jlynuna: y4eOHO-METOANIECKOE nocobue / B.B. Epemun,
A.A. [Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: lpoda, 2017. — 324, [1] c.
4. Metoauueckoe mnocobue k yueOnuky B. B. Epemuna, H. E. Ky3smenko,

B.U. Tepenuna, A. A. JlpoznoBa u np. «Xumus. YrayOneHnHsiii ypoBens». 10 kimace / B. B.
Epemun, AA. HApo3nos, N.B. Epemuna, B. . MaxonuHa,
0. 10. Cumonosa, 2.}0. Kepumos. — M.: JIpoda, 2018. — 339 c: ui.

5. Meroanueckoe mocobue k yueObnwky B. B. Epemmna, H. E. Ky3smenko, A. A.
HposnoBa u ap. «Xumus. YrayonaeHHbiid ypoBenby». 11 knacc / B. B. Epemun, A.A. JIpo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumos. — M.: [Ipoda, 2018. — 423
C.: ML

6. I'ycera, E. B. Xumus qis CIIO: yuebno-meroamueckoe nocodue / E. B. I'yceBa, M. P.
3uranmmna, /. Y. KynmukoBa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — Tekct: >nekTpoHHbIH // JlaHb: 3nmexkTpoHHO-OMOMMoTeunas cuctema. — URL:
https://e.lanbook.com/book/196096 (nata obpamenus: 14.10.2022). — Pexum moctyna: st
aBTOPU3. MOJIb30BATENCH.

7. Yepuukona, H. 0. Xumus B JocTynmHOM H3JI0KEHHU: ydeOHOe mocobue s cmo / H.
1O. YepnukoBa. — 2-e usn., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 316 c. — ISBN 978-
5-8114-9500-9. — Tekct: 3meKTpoHHBIN // JlaHb: ANIEKTPOHHO-OMOJIMOTEYHAS CHUCTEMA. —
URL: https://e.lanbook.com/book/195532 (mata oOpamenus: 14.10.2022). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

8. leBuunpiHa, JI. B. Xumus: yaeonoe nmocodue / JI. B. llleBuunpina, A. M. AnapHes.
— HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Tekcr:
3JICKTPOHHBIN /l Jlanb: AJICKTPOHHO-OMOIMOTEeYHAs cucrema. — URL:

https://e.lanbook.com/book/118505 (aara obpamienus: 14.10.2022). — Pexum goctymna: s
aBTOPH3. M1OJIb30BATENCH.

9. bnunos, JI. H. Xumus: yae6nuk aua CIIO / JI. H. bnunos, U. JI. Ilepdunora, T. B.
CoxkonoBa. — 2-¢ m3., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 ¢. — ISBN 978-5-
8114-7904-7. — Tekct: »neKTpoHHBIH // JlaHB: AIEKTPOHHO-OMONMOTEYHAS CUCTEMaA. —
URL: https://e.lanbook.com/book/167183 (mata oOpamenus: 14.10.2022). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

10. INa6puensu, O. C., JIpicoa, I'. I'. Xumus: kHUTa AN mpenoaaBarens: yued.-MeTos.
nocooue. — M. Axkanemus, 2012. - 332 c.

11. Yepnukosa H. 10., Memepsikosa E. B. Pemaem 3anaun no XMMuM caMOCTOSITENBHO:
yuebHoe nocobue / H. FO. Uepnukona, E. B. MemepskoBa — Cankr-IletepOypr: Jlans, 2022.
—328c.

12. PesuukoB B. A. COOpHUK ynpa)XHEHMH W 3a7ad M0 OPraHUYecKOd XUMHH: yyeOHOe
nocobue / B.A. PesnukoB — Cankrt-IletepOypr: Jlans, 2021. — 226 c.

13. Kanyctnaa A. A., Xamgpuenko WM. I'., JIubanos B. B. O0mas m Heopranmyeckas

xumug. [lpaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B. JluGanoB— CaHKT-
[TerepOypr: Jlansb, 2020. — 152 c.

14. labpuensn O.C. Xumus: yueb. ans ctyd. npod. yued. 3aBeaenwnii / O.C. ['abpuensH,
N.I". OctpoymoB. — M., 2016- 256 c.

15. I'a6puensn O.C. Xumus 11 npodeccuil U CnennalbHOCTEH TEXHUUECKOTo Mpoduis:

Y4eOHMK Ui CTyHd. ydpexaeHuil cpena. mpod. obpaszoBanus / O.C. T'abpuensn, W.I.
OcTtpoymoB. — 4-e u3., crep. — M: Usparensckuit neHTp «Akanemus», 2017. — 272 c.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1

HNHTepHET-pecypenbl

1. hvsh.ru — Xypnan «XumMus B mIKoJe.

2. https://postnauka.ru/themes/chemistry — nexkuuun mo xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nonyssipHbIid POEKT «JIeMEHTHl OOJbINON Haykn» ((pu3mka, XuMusi, MaTeMaTHKa,

aCTPOHOMHUS, HAYKH O )KU3HU, HayKu o 3emiie). HoBocTH Hayky, KHUTH, HAy4YHO-TIOIIYJISIPHBIE CTaThH,
JICKIUU, SHIUKIIOTIETUH.

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

Caiit HaywyHo-monyJigspHoro xypHaina «llorenuuan». Xypuan wuznmaércs ¢ 2005r., ¢
2011 r. — pazgen «XuMus».

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

CaliT HayYyHO-TIONYJISIPHOTO XypHaa «XuMus U ku3Hby». XKypHan uznaéres ¢ 1965 r.

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

OTKpbITast 37IeKTpOHHAs OMOIMOTeKa XUMUdeckoro noprana «Chemnety, conep ut yueOHbIe

nu I/IH(l)OpMaI_[I/IOHHLIe MaTCpHraJibl JJIA IIKOJIbHUKOB U y‘IHTeJ’Ieﬁ. B Heit MOXXHO HAUTH y‘IC6HI/IKI/I 10
06]1_[6171 u HeOpFaHHHeCKOﬁ XHUMHUU, OpFaHquCKOﬁ XUMHHU, MYJIbTUMEANAMATCpHUaJIbl, 4 TAKXKEC 3aa4U
XUMHYCCKUX OJIMMIINA[] C pCHICHUSAMMU, 3aa9 BCTYIIUTCIIbHBIX 3K3aMCHOB JJIA a6I/ITypI/IeHTOB.

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

HNudopmanmonnsie Matepuaibl 00 onumnuaaax: MoCKOBCKOW TOpoJickoi, Beepoccuiickoi,

MenaeneeBckoi, Mexaynaponnou. [IpuBeneHbl 3amadud TEOPETUUECKUX W DKCIEPUMEHTAIBHBIX
TYpOB, IOJPOOHBIE PEUICHHUS, CIIUCKU U (PoTorpaduu modeuTeIeH.

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

Cucrema IHMCTaHIIMOHHOTO OOYYEHMs, HallpaBJIEHHAas B IEPBYIO Ouepe/lb Ha MOJATOTOBKY K

OJIMMIIMAJ]aM BCEX YPOBHEH — OT HIKOJBHBIX 10 MexayHapoaHoil. CaliT comepXKuT OrpoMHOe
KOJIMYECTBO 3a/1a4, CTPYNIMPOBAHHBIX KaK IO TeMaM, Tak ¥ MO oiuMnuagaM. Ilo BceM OCHOBHBIM
paszenaM XMMUHU MPUBEAEH TEOPETUUECKUI MaTepral U pa3o0paHbl PELICHUs TUITOBBIX 3a/1a4.

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

[lopran mo HaHoTexHOnorusiM. OCHOBHas 1Ledb — pa3BUTHE OOpa3oBaHMs B o00NacTU

HAHOTEXHOJIOTUH U MMoATOTOBKA K MHTCPHCT-OJIMMIINAZIC 110 HAHOTCXHOJIOTHAM.
9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnast crpaBounass wHpOpMaIuss O XWMHUYECKMX DJJEMEHTaX M HMX CBOMCTBax (Ha

AHTJIMICKOM SI3BIKE).
10. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckos3pIuHbIN CAUT O CBOMCTBAX XUMHUYECKUX DIIEMEHTOB.
11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii ~ caliT ~ OHJalH-0Opa3oBaHUs,  COAEPKUT  MHOIO  HHTEPECHBIX

0o0pa3oBaTeNbHbIX KYpCOB M BHJCOJEKUUN [UIsl IIKOJBHUKOB, CTYIEHTOB M yuuTened. EcTb
HECKOJIBKO KYpPCOB M0 XUMUHU.

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

Caiit ChemicalAbstractService — caMblil aBTOPUTETHBIM B MUPE XUMUU MH(GOPMAITMOHHBII

UHTEpHET-pecypc (CalT IIaTHBIN).
13. http://www.organic-chemistry.org/
[TopTan mo opraHM4EecKO XMMHUU HA aHTJIMICKOM SI3BIKE.
14. http://www.xumuk.ru
Caiit 0O XHUMHUH. KJIACCUYECKHUC y‘—Ie6HI/IKI/I, CIIpaBOYHHKH, OHIUKIIOIIE NN, IIOUCK

OpPraHNYECKUX U HEOPTaHWYECKUX PEAKIUH, COCTABIICHUE YPABHEHNUN PEAKIINM.
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15. http://orgchemlab.com/

IIporpammHoe obecnieyeHue:

[Iporpammuoe obecrieueHue, SBISIOUNICECS YacThIO  AJIEKTPOHHOW  WH(POPMAIMOHHO-
00pa3oBaTeNbHON Cpebl U 0a3upyroIeecs Ha TeNEKOMMYHHKAIIMOHHBIX TEXHOJIOTHIX:

- KOMITBIOTEpHBIE 00YyJaOIINe TPOrPaMMBI;

- TPEHUHTOBBIE U TECTUPYIOIINE IPOTPAMMBI;

- UHTEJUIEKTyaJIbHbIe pOOOTHU3UPOBAHHBIE CUCTEMBI OIICHKH Ka4eCTBA BBHIIIOJHEHHBIX padoT.

[Iporpamma ympaBnenuss oOpaszoBarenbHbIM TporieccoMm B DHMOC  (MudopmarnmonHas
texHosiorus. [IporpamMmma ynpasienus: oopazoBarenbHbM porieccoM. KOMBAT).
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30OBATEJIBHO
T CHATIIAHBI

KoHTponb 1 OneHKa pe3ysIbTaTOB O0Y4YEHHs OCYLIECTBISAECTCSA NPENOAaBaTeIeM B IIPOLIECCE
NPOBEICHUS MPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00y4aromyMuUCs WHIAUBHUIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMU. Pe3ynbraThl 00y4deHHS

OIpCACIIAOT, YTO 06y11a10un/1ecsi AOJDKHBI 3HATh, IMOHUMAThb U ACMOHCTPUPOBATL IO 3aBCPLICHHUUN

U3YYEHUS TUCIUIUINHBI.
Jiis popmupoBaHUsl, KOHTPOJI U OLEHKU PE3yJIbTATOB OCBOCHMS YYEOHOH JMCUUILIMHBI

UCIIONIB3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUH, MPEICTAaBISIONas COOO0NH KOMIUIEKC Y4eOHBIX
MEPONPUSITHIA, COTIIACOBAHHBIX C pe3yibTaTaMu 00yueHus u chopmynupoBaHHbIX ¢ yuyetoM OI'OC

COO (mpeametnsbie pe3ynbrathl o aucuuiuae) u GI'OC CIIO.

Tunbl oeHOYHBIX
Ne OK Monyas/Pa3nen/Tema | Pe3yabTaTt 00yuyeHus .
MeponpusTHA
| | OcHOBHOe coepKaHUE
1 dopmyaupoBaTh
Paznen 1. OcHoBBI PMYy-Tap
0a3oBble MOHATHS U
CTPOEHHUS BellecTBa
3aKOHbI XUMUH
1.1 | OK 01 CrpoeHue aToMOB CocraBisats xumuueckue | LItynuposanue
XUMUYECKUX (hopmyJIBl COCAMHCHUI B | 1, cTHpoBaHHE
3JIEMEHTOB M IPUPOAA | COOTBETCTBUHU CO
XUMHUYECKOH CBSA3U CTENIEHBIO OKUCIICHUS BI’IHOHEIeHHe TpaKTHACCKIX
3aJaHN
XUMHUYECKUX HJIEMEHTOB,
ucxos u3 BanenTHoctn | KontponbHas pabora
n BrinosniHenue 3a1anuii Ha
ONEKTPOOTPHUIIATEIBHOCT | nydypepeHIMAIbHOM 3aUeTe
Hu (ax3ameHe)
1.2 | OK 01 Ileproanueckuii 3akoH | XapakTepru3oBaTh Tynuposanne
OK 02 u Tabsmma J[.1. XMMHECKHE SNEMEHTB B | Tecrynoparme
Menneneena COOTBETCTBHUU C UX
[IOJIOKEHUEM B BLIHOJ'II;IGHI/IG MNPAKTHYCCKUX
. 3a/1aHui
MEPUOINYECKON CUCTEME
XUMHMYECKHX 271eMeHToB | KOoHTponbHas pabora
JA.1. Menneneesa Brinonnenue 3amanuii Ha
I QepeHInanTsHOM 3a4eTe
(3x3ameHe)
2 Pazpea 2. Xapakrepu3oBarb
XuMHnuyecKkue THIIBI XUMHYECKHX KourtpoJsbHas padora
peaxkuuu peakumii
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THIBI OLIEHOYHBIX

Ne OK Monayas/Pazgen/Tema | Pe3yabrat o0yueHust .
MeponpUusTHIA
2.1 [ OK 01 THUIBI XUMHYECKUX CocTaBisiTh peakiuu tynupoBanue
OK 04 peakuuii COCIUHECHHS, TecTuporane
paznoxeHusi, o0OMeHa,
3aMeIeHHS, BLIHOJ'II;ICHI/IG MMPAKTHYECCKHUX
3aJaHui
OKHUCJIUTEIIbHO-
BOCCTAHOBHUTEIIHHBIC KontpossHas pabora
peaxkniun Brmonuenue 3amanuii Ha
I QepeHInanTEHOM 3aUeTe
(’Kx3amene)
2.2 DNEeKTPOIUTHYECKAS CocraBnaTh ypaBHEHUS
JHACCOIAIUS 1 XUMUYECKUX PEAKIIUU
HOHHEII 00MeH HOHHOI'0 0OMEHA C
y4acTUEM
HEOPraHUYECKUX
BEIIECTB
3 Pa3nea 3. Crpoenue u | UccaenoBars crpoenue | KonTpoJsbHasi padora
CBOliCTBa H CBOMCTBA
HEOPraHu4ecKHuX HEOPraHu4eCKHX
BellleCTB BellleCTB
3.1 |OK 01 Knaccudukanms, Knaccudumnupopars ItymupoBarue
HOMEHKJIaTypa U HEOPTraHUYECKHe TecTuposanue
CTpPOCHHUE BEIIECTBA B
HEOPTraHUYECKUX COOTBETCTBUH C UX Bl’momjelme TTPAKTHICCKHX
3aaHui
BEIIECTB CTPOCHHUEM
KonTposbHas padora
Brinonnenue 3aganuii Ha
T QepeHInanTsHOM 3a4eTe
(’Kx3ameHe)
3.2 |OK 01 DU3NKO-XUMHUYECKHE Ycra"HaBiauBaTh tynupoBanue
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THIBI OLIEHOYHBIX

Ne OK Monayas/Pazgen/Tema | Pe3yabrat o0yueHust .
MeponpHusATHIA
OK 02 CBOICTBa 3aBUCHMOCTb (PU3HKO- Tectupopanue
HEOPraHUYECKUX XUMHUYECKHUX CBOMCTB BEIIONHEH e PAKTHYIECKHX
BEILIECTB HEOPraHUYECKUX 3a1aHMiT
BEILIECTB OT CTPOCHUS
Kontponbnas pabora
aTOMOB M MOJIEKYJI, a
TaKke TUTIA Brimonnenue 3agaHui Ha
KPUCTAITHIECKOt muddhepeHInaTbHOM 3a9eTe
peleTKH (ax3amene)
3.3 | OK 01 Nnentuduxarnus Hccnenosats ItyupoBaHue
OK 02 HEOPraHUYECKUX Ka4ECTBEHHDIE PEAKUMH | Tocrynopanme
OK 04 BEIIECTB HEOPraHUYEeCKUuX
BEIIIECTB BLIHOJ'IEICHI/IC MPAKTHYCCKHUX
3aaHUn
Kontponbnas pabota
BrinonHenue 3aanuii Ha
muddhepeHInaTbHOM 3a9eTe
(’Kx3ameHe)
4 Pa3nea 4. Crpoenue n | UccaenoBarhb crpoenue | KonTpoJsbHasi padora
CBOMCTBA U CBOiiCTBA
OPraHuYecKux OpPraHuYecKNX BellecTB
BellleCTB
41 | OK 01 Knaccudukanus, Knaccuduruposars HItyxuposanne
CTpOEHHUE U OPTaHMYECKUE BEMECTBA | Tecrynopanne
HOMEHKJIaTypa B COOTBETCTBUU C UX
OpraHUYECKUX BEUIECTB | CTPOCHUEM BI’IHOHﬁIeHHe TpaKTHACCKIX
3a/1aHui
KonTponbHas pabora
Brinonnenue 3aganuii Ha
¢ hepeHInaTbHOM 3a9eTe
(ax3amene)
4.2 | OK 01 CBoiicTBa VYcraHaBauBaTh ItyupoBaHue
OK 02 OpraHUYEeCKUX 3aBUCUMOCTh (PU3UKO- Tectuposasme
OK 04 COEIMHEHUI XUMHUYECKUX CBOMCTB

OpraHU4YCCKUX BCUICCTB
OT CTPOCHUS MOJICKYII

BrimonHeHMe MpakTHIECKIX
3aJIaHAI

KonTponbHas paborta

Brinonnenue 3amanuii Ha
JudQepeHInanTsHOM 3aueTe
(ax3amene)
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THIBI OLIEHOYHBIX

Ne OK Monayas/Pazgen/Tema | Pe3yabrat o0yueHust .
MeponpUusTHIA
4.3 | OK 01 Nnentuduxarnuys Hccnenosats ItymupoBaHue
OK 02 OpraHNU4eCcCKUX KaueCTBEHHBIE PEAKUNH | Toorynopanue
OK 04 BELIECTB, UX 3HAYEHHUE | OPraHMYECKHUX
Y IpYMEHEHHUE B COGIMHEHUH OTIETBHBIX BI’IHOHEIeHHe TPaKTHICCKIX
N 3a1aHui
OBITOBOM U KJIaCCOB
MPOU3BOACTBEHHOMN KonTponbHas pabora
ACATEIBLHOCTH BrinonHenue 3a1anuii Ha
HCIIOBCKA G pepeHInaTbHOM 3aueTe
(’Kx3amene)
5 XapakTepu3oBaTh HITyaupoBanue
BJIMSIHHE PA3JINYHbIX
Paznen 5. TectupoBanue
K (paxTopoB Ha
HHEeTHYECKHE U
paBHOBeCHe u CKOPOCTI) BI)IHOJ'IEI@HI/IG MPAKTHYCCKUX
TepMOAUHAMUYECKHE . 3a1aHui
XHUMHYECKHX peaKkuui
3aKOHOMEPHOCTH K
OHTpOJIBHAS paboTa
NPOTeKAHUS
XHMHYECKHX PeaKiuii Brimmonnenune 3agaHui Ha
I QepeHInaTEHOM 3a9eTe
(3Kx3ameHe)
5 | OKO0l CKOpOCTh XMMHYECKUX | XapaKTepu30BaTh Ity uposanue
OK 02 peakuuii. XuMU4YeCKoe | BIUSHUE KOHIICHTpaIluu TecTuposante
paBHOBecHE pearupyroumx BeIecTB
1 TeMIepaTypbl Ha BI)IHOJII:IGHI/IG MIPAKTUYECKUX
3a1aHui
CKOPOCTh XUMHUYECKHUX
peaxiui KonTposbHas padora
XapakTepu3oBarh Brimonnenune 3agannui Ha
BIIMSTHHE U3MCHCHUS M epeHIIaTLHOM 3aueTe
KOHICHTPAIIHU BCIICCTB, (3K33MeHe)
peaKklMu Cpeibl U
TEeMIIepaTypbl Ha
CMEILIEHNE XUMHUYECKOTO
paBHOBeCHUS
6 HccnenoBarthb 1lITyaupoBanue
HCTHHHBIE PACTBOPBI € | oy opanme

Pa3nea 6. PacTtBopsl

3aJaHHBIMH
XApPaKTEPUCTUKAMU

Brinonnenune npakTHYECKUX
3aIaHUN

KonrtponbHas padora

Brimonnenue 3aganuii Ha
TuQepeHInaATEHOM 3a9eTe
(9K3ameHe)
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THIBI OLIEHOYHBIX

Ne OK Monayas/Pazgen/Tema | Pe3yabrat o0yueHust .
MepONnpHUATHH
6.1 | OK 01 [Tonsitue o pactBopax | Paznuyarhs HCTUHHBIE [ItymupoBanue
OK 02 pacTBOPbI TecTuporane
Brmonnenne MMPAKTHYECCKHUX
3aJaHnAN
Konrtponbnas pabora
Brinonuenue 3aganuii Ha
I QepeHInanTEHOM 3aUeTe
(’Kx3amene)
6.2 | OK 01 Uccnenosanue coiictB | MccnenoBatsh Gpu3nko- tynupoBanue
OK 04 pacTBOpoOB XUMHUYECKHE CBOICTBA Tecuporanue
WCTUHHBIX PaCTBOPOB
Brimonnenune MPAKTHYCCKHUX
3aJaHuN
KonTponbHas pabora
BrinonHeHue 3a1anuii Ha
I QepeHInaTEHOM 3aueTe
(ax3amene)
Il | [IpodeccuoHaIbHO-OPUEHTUPOBAHHOE COlePKAHME (COePKAHNE TPUKIATHOTO MOYJIs1)
7 Paznen 7. OuenuBaTh ItyupoBanue
Xumus B ObITY U MOCJIeACTBHSA OLITOBOM Tectuposante
NPOU3BOACTBEHHOMN 1 NIPOU3BO/CTBEHHOM
AeSITeIbHOCTH AeSITeILHOCTH Bl’momfeme TTPAKTIICCKAX
- 3aJaHN
YeJI0BeKa YeJI0BEeKa ¢ MO3HIM
IKOJIOTHYECKOi KonrposbHas pabora
0e30MacHOCTH

Brinonnenue 3amanuii Ha
¢ hepeHIIMaTEHOM 3a9eTe
(ax3amene)

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
MIPOU3BO/ICTBEHHOM
JeSATeIbHOCTH
YeIoBeKa

O11eHUBATh MTOCIEACTBUSA
OBITOBOM U
MIPOU3BOJICTBEHHOM
JeITeJIbHOCTH YeJIOBEKa
C MO3UITHI
YKOJIOTHYECKOMN
0e30macHOCTH

IlItyaupoBanue
TectupoBanue

Brinonnenue npakTuuecKux
3aIaHUN

KonTponbHas paborta

Brinonnenue 3amanuii Ha
T depeHInaILHOM 3a9eTe
(3x3ameHe)
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