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1. OBIIIAA XAPAKTEPUCTUKA PABOYE ITPOTPAMMBI
OBIIEOBPA30BATEJ/IbHOU JVICITUILIMHBI «XUMUSI»

1.1. MecTo AMCHMILUIMHBI B CTPYKType OCHOBHOH mpodeccHoHa/IbHOM 00pa3oBaTe/IbHOM
MporpaMmsbI

O6mmeobpa3oBaresibHasi ~ JUCLIMIVIMHA ~«XHUMHs»  U3ydyaeTcss Ha 0a30BOM ypOBHe B
ob1rieoOpa3oBaTelbHOM I[MK/Ie YueOHOTO TlaHa OCHOBHOM IpodeccroHalbHOM 00pa3oBaTeTbHOM
IporpamMMsbl  yKpynHeHHbIX rpynn B cootBerctBuM ¢ PI'OC CIIO 43.02.16 «Typusm u
roCTenpuuMCTBO»

TpyI0eMKOCTh TUCLIUTIIMHBI « XMMUs1» Ha 6a30BOM YPOBHE COCTaB/IsIeT 72 yaca.

1.2. ITe11 ¥ NIaHUpYeMbIe pe3y/IbTaThbl 0CBOEHHUS JUCLUIIMHBI

1.2.1. Ilenn ¥ 3aauM AUCIUILIAHBI

dopMUpoBaHUe y CTY[IeHTOB Tpe/CTaBleHUs O XMMUUECKOM COCTaBJIsHOLell eCTeCTBeHHO-
HayUyHOW KapTHHBI MUpa KaK OCHOBBI TIPUHSATUS pellleHHN B YKU3HEHHBIX W TPOU3BOJCTBEHHBIX
CUTYaLUsIX, OTBETCTBEHHOTO MTOBe/IeHUsI B IPUPOJHOM Cpejie.

3ajaum AMCIUILIUHBI:

1) cdopmypoBaTh MOHMMaHWE 3aKOHOMEDHOCTeW IPOTEeKaHWS XWMHUUYECKUX TPOLIEeCCOB U
SIBJIEHUM B OKpY»Kalollled cpefle, 1IeJIOCTHOM HAayyHOM KapTWUHbI MHpa, B3aMMOCBS3U U
B3alMO03aBUCUMOCTH €CTeCTBeHHBIX HayK;

2) pas3BUTb yMeHUs COCTaBIATb (OPMy/bl HEOPraHWUeCKWX M OpraHh4yecKuX BellecTB,
ypaBHeHUsT XUMHUUECKUX peakluid, OOBSICHATh WX CMBICI, WHTEPIIPeTUPOBaTh pe3y/bTaThl
XUMHUUECKUX SKCTIEPUMEHTOB,

3) cdopmupoBaTh HaBLIKA TPOBEAEHHs TMPOCTEUIINX XUMUUECKHUX SKCIePUMeHTaTbHbIX
UCC/IeIoBaHU ¢ coO/roieHreM TipaBul 6e30macHOro oOpalieHus: ¢ BellecTBaMH U J1abopaToOpHBIM
obopyoBaHueM;

4) pa3BUTb yMeHMsI UCII0/b30BaThb WH(MOPMALMI0O XUMUUECKOTO XapakTepa M3 pa3/MUHbIX
HCTOYHUKOB,;

5) copmMupoBaTh YMeHUsI IPOTHO3MPOBAThH TOC/IeACTBUSI CBOeM AesITeTbHOCTA U XUMUUeCKUX
TIPUPO/IHBIX, OBITOBBIX U TTPOU3BO/ICTBEHHBIX TPOLIECCOB;

6) chopmupoBaTh MOHMMaHWe 3HAUMMOCTH [IOCTW)KEHHWN XUMUUeCKOW HayKUu U TeXHOJIOTHH
JJ1s1 Pa3BUTHS COLIMA/IbHOW Y TIPOW3BO/CTBEHHOM cdep.



1.2.2. TInanupyemblie pe3y/IbTaThl 0CBOEHHs 001e00pa3oBaTe/IbHON AMCHUIUIAHBI B c00TBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC

COO
Koa n IlnanupyemMble pe3y/ibTaThl 0CBOEHUS AW CIUILIHHBI
HaUMeHOBaHU
e
¢opmupyemsi Oo6uue JucuuninHapHbIie
X
KOMIIeTeHIMH
OK 01. B yacTH TPy/A0BOr0 BOCIIUTAHHUS: - BJaJleTb CUCTEMOW XWMHUUeCKHWX 3HaHUM, KOTOpas  BKJIIOUaerT:
Bribupath - TOTOBHOCTb K TpPYAY, OCO3HAaHWe LIEHHOCTU | OCHOBOTIO/IArarole MOHATHSA (XUMUUeCKWW 371eMeHT, aTOM, 3JIeKTPOHHasi
CII0COOBI MacTepCTBa, TPYyA0/I0oue; oboJiouka aToma, s-, p-, d-3/IeKTPOHHBIE OpPOHTAIM aTOMOB, MOH, MOJIEKY/Ia,
pellieHus 33/jlauy | - TOTOBHOCTb K  aKTUBHOM  /leATeTbHOCTH | BaJIEHTHOCTb, 3/1€KTPOOTPULAaTe/IbHOCTh, CTelleHb OKWC/EeHUs], XUMUUecKast
ripodecCcMoHa/M | TeXHOJOTUYeCKOU u COLIA/TbHOM | CBSI3b, MOJIb, MOJISIPHas Macca, MOJISIPHBIM 00BeM, YyT/epOAHbIN CKeJleT,
bHOM HarpaB/IeHHOCTH, CMOCOOHOCTh WHUIIMUPOBATh, | GYHKIMOHABHAS TPYIINA, paZivikaj, WU30MepHsi, U30Mephbl, TOMOJIOTHYECKUN
JesITeIbHOCTU | TUIAHUPOBaTb YW CAMOCTOSITEJIbHO — BBITIOJIHSTD | Psifi, TOMOJIOTH, YTIeBOAOPO/IbI, KUC/IOPO/I- M a30TCO/IeprKalliie CoeJuHeHus],
TIPUMEHUTE/IbH | TaKyIO JesiTe/IbHOCT; OMOJIOTHYECKH aKTWBHbIe BellecTBa (YIJ/IEBOBI, >KUDPbI, OeKH), MOHOMED,
0 K Pa3/InyHbIM | - HHTepec K pa3/InYHbIM cdepam | monmiMep, CTPYKTYpHOe 3BEHO, BBICOKOMOJIEKYJISIDHbIE — COeAMHEeHUs,
KOHTEeKCTaM ripoecCroHaNBLHOM [1esiTeTbHOCTH, KpUCTa/I/TMUecKasi pelleTKa, TUIbl XUMUUeCKUX peakiuil (OKUC/IUTeTbHO-
OBylaieHNe  YHUBEPCA/IbHBIMH  y4eOHBIMH | BOCCTAaHOBUTE/IbHbIE, 9K30-U IHJ0TePMUYeCKUe, peaki[ii HOHHOTO 0OMeHa),
Mo03HaBaTe/IbHbIMH JIeHCTBUSIMM: pacTBOp, 3/€KTPOUTHI, HEJIEKTPOIUTHI, 3/IeKTPOJUTUUeCKast TUCCOLUALIKS,
a) 6a3oBbIe JIOTHUECKHe AeHCTBUSA: OKUC/IUTE b, BOCCTAHOBUTE/Ib, CKOPOCTh XUMUUECKOW peaki[uM, XUMHUeCKoe
- CaMOCTOSITEe/IbHO (dhopmynupoBaTth U | paBHOBecHe), TeOpUU U 3aKOHbI (Teopuss XUMUUECKOTO CTPOeHHs
aKTya/M3upoBaTh MpobsieMy, paccMaTpuBaTh ee | opraHuyeckux BeijecTB A.M. byTsiepoBa, Teopusi 37eKTPOIUTUYECKOMN
BCECTOPOHHE; Juyccouyanyy, rnepuoguvecku 3akoH 1.M1. MengeneeBa, 3aKOH COXpaHeHUs

- yCTaHaB/MBAaTh CYIECTBEHHbIM TPU3HAK WM
OCHOBAHHUSI [jii CPaBHEHUs, KIaCCUDUKAIUM WU
0000111eHMS;

- omnpeAensTb LeMd [esSTebHOCTH,
TlapaMeTpbl U KDUTEPUH MX [IOCTHIKEHNS,
- BBISIBJIITH 3aKOHOMEPHOCTU W TIPOTHBOPEUMs B
pacCMaTpUBaeMbIX SIBJIEHUSIX;

- BHOCUTb KODDEKTHBbI B  [JIeSITeJIbHOCTb,
OLIeHMBaTh COOTBETCTBUE Ppe3yJIbTaTOB LIEJIsIM,

3aJjaBaTh

Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUU, (haKTOIOTrHUYecKre
CBeJIeHHs1 O CBOMCTBaX, COCTaBe, MOTy4YeHNHA U 0e30TacCHOM HCII0/Ihb30BaHUU
BOKHEWIINX HeOpraHWYeCcKMX U OpraHWYeCcKWX BeleCTB B ObITY U
MPAKTUUeCKOU JiesiTe/TbHOCTH Ue/IOBeKa;

- YMeTh BBISIBJIATH XapaKTepHble TPU3HAKM M B3aWMOCBSI3b H3yUeHHbIX
TOHSITUM, IPUMEHSTb COOTBETCTBYIOIIIME TIOHSITUS TIPU ONTMCAHUU CTPOEHUS U
CBOWCTB HEOPraHWYeCKUX U OpPraHMUeCKHWX BeIeCTB W WX TIpeBpalljeHH;
BLISIB/ISITH ~ B3aUMMOCBSI3b ~ XMMHWUECKMX 3HAaHUM €  TIOHATUSIMM U
TIpeJiCTaB/eHUsIMH IPYTUX eCTeCTBeHHOHAYUHbBIX MPeIMeTOB;




OLIeHUBaTh PUCKH TOC/Ie/[CTBUM [1eSTe/IbHOCTH;

- pa3BUBaTh KPeAaTHBHOE MBIIIIJIEHUE TIPH PeleHUuH
YKU3HEHHBIX TIp00IeM

0) 0a3oBbIe MCC/IeJ0BATEIBLCKHE JeHCTBHUSA:

- B/IQ[IeTh HaBbIKAMU yueOHO-MCC/IeI0BaTeNbCKOM
W TIPOEKTHOW  /IeSTeNbHOCTH,  HaBbIKAMHU
paspelieHus mpoosiem;

- BbISIBJISATH TIPUUMHHO-C/I/ICTBEHHbIE CBSI3U W
aKTya/IM3UpOBaTh 3a/jauy, BbIZABUraTh TUTIOTE3Y ee
pelleHus], HaXOJUTh apryMeHThI JJIst
JIOKa3aTeqbCTBA CBOWX YTBEPXKIEHHUH, 3a/aBaTh
TIapaMeTphbl ¥ KPUTEPUU PELIeHus;

- aHa/IM3UpPOBaTh TO/yUueHHbIE B XO/€ DeIIeHUs
3a/laud pe3y/bTaThl, KPUTUUECKU OIIeHMBaTh WX
JIOCTOBEPHOCTb, TPOrHO3UPOBATh W3MEHEeHHe B
HOBBIX YC/IOBUSIX;

- YyMeTh MePeHOCUTh 3HAHUS B MMO3HABATEIbHYIO U
TIPaKTUYECKYI0 00/1aCTH KU3HEeIeITeIbHOCTH;

- yMeTb HHTerpUpPOBaTh 3HAHUS W3 Pa3HbIX
TpeIMeTHbIX 00/1acTei;

- BbIIBUraThb  HOBble  HJIeH,
OPUTHHA/IbHBIE TTOAXObI U PEIIeHHS;
- CrIocOOHOCTD WX UCITO/Ib30BaHUS B
T103HABaTe/IbHON U COLMAbHOM TPAKTHKE

Tnpe/iaraThb

- yMeTb WCMOMb30BaTh HAaWMEHOBAaHUS  XUMUUECKUX  COeIMHeHUN
MEX/IYHAapOJAHOTO COK03a TeopeTUYeCKOW W TPHUKIaJHOW XUMUUA U
TPUBMAJIbHBIE Ha3BaHUs BaXKHEUIIINX Bell[eCTB (3TW/eH, alleTU/IeH, TJIULepyH,
deHon, Qopmanbaerus, YKCycHas KHC/IOTa, TJIMLWH, YrapHbId ras,
YTJIeKUCIbIN Ta3, aMMUaK, raiiieHasi U3BeCTh, HerallleHasi U3BeCTh, MUTheBast
cofla ¥ ApPYTUX), COCTaBIATb (POPMYJibI HEOPraHUUeCKMX U OpraHUuuecKux
BEIIIeCTB, YPaBHEHWS XWUMWYECKUX peaKIMid, OOBbACHATH WX CMBICT;
TO/ITBEPIK/IaTh XapaKTepHbIe XUMUYEeCKHe CBOWCTBa BellleCTB
COOTBETCTBYIOIIMMH IKCIIePUMEHTaMU U 3alUCSIMU YpaBHEHUN XUMUUECKHUX
peakLuii;

- YyMeTh yCTaHaBAMBaTh MPUHA/JIeKHOCTb W3YUYeHHbIX HEOPraHUUeCKUX |
OpraHuuecKHX BelllecTB K OTpe/ie/ieHHbIM KjlaccaM U TpyINaM COeUHeHUH,
XapaKTepu30BaTh WMX COCTaB U BaKHeHIlMe CBOWCTBA; OIpe/esiTh BUJIbI
XUMHUYeCKUX CBsi3ell (KOBa/ieHTHasi, MOHHasl, MeTas/yinuecKasi, BOJOPO/Hasi),
TUIIbI KPUCTA//TMYECKUX PelleTOK BelleCTB; KIaCCUPUIIMPOBaTh XUMUUYECKHe
peakLuy;

- cdopmupoBaTh TMpeACTaB/ieHUs: O XUMUUECKOM  COCTaBJIstOLei
eCTeCTBeHHOHaYYHOM KapTHUHbI MUpa, POIM XUMUW B TIO3HAHUU SIBJI€HUM
npupoAbl, B (OPMUPOBAHUU MBIILIEHUS] U KYJAbTYpbl JINUHOCTH, ee
(bYHKLMOHATBLHON IPaMOTHOCTH, HeOOXOIUMOM /IS PellieHHs] MPaKTUUeCKuX
3a7lay ¥ JKOJIOTMYeCKd 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO M
TIPUPO/IHOM cpejie;

- yMeTh TPOBOJWTH paCueThl MO XUMUUYEeCKUM (opMyJjiaM U YpaBHEHUSIM
XUMHAYEeCKUX peakUuil C  HCIoJb30BaHWeM  (U3WYEeCKUX  BeJIMUMH,
XapaKTepU3YIOIMX BelleCcTBa C KOJIMYeCTBEHHOW CTOPOHBI: MacChl, 00beMa
(HopMarbHbIe YCIOBHUSI) Ta30B, KOJWYEeCTBAa BeLeCTBa; MCII0/Ib30BaTh
CUCTeMHble XUMUYEeCKHe 3HaHWs [ijIsi TIPUHSTUS pellleHui B KOHKPEeTHBIX
JKU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BellleCTBaMU U UX TIpUMeHeHHeM

OK 02.
Hcnonb3oBaTh
COBpEMeHHbIe
cpejcTBa
MOKCKa,
aHamM3a u

B 00/1aCTH IeHHOCTH HAYYHOI'0 MO3HAHUSA:

- copMUPOBaHHOCTH MHPOBO33peHUs,
COOTBETCTBYIOLL[ETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAayKM M OOLeCTBEHHOW TIPAKTHKHY,
OCHOBAHHOTO Ha Juasore KYJbTYP,
CIIOCOOCTBYIOIIEI0 OCO3HAHMIO CBOEr0 MecTa B

- yMeTb [JIaHUPOBaTb W  BBINOJHATD XUMWYECKHW  SKCIIepUMEHT
(mpeBpallleHHs1 OpraHWYecKUX BeIllecTB TMPU HarpeBaHWM, TOIyueHHue
5TWIeHa U W3yueHHe ero CBOMCTB, KaueCTBEHHbIe peaklMM Ha ajbJerujbl,
KpaxMmas, YKCYCHYH KHCJOTY; JeHaTypauusi OelKOB TpH HarpeBaHUH,
I[BETHbIE peaklud Oe/KOB; TIPOBOJUTH peaklMd HWOHHOrO 0OOMeHa,
orpeiesisiTb Cpe/ly BOJHBIX PACTBOPOB, KaUeCTBEHHbIE peakKliy Ha Cyybdar-,




WHTepIipeTalu
1 uHdopmalm
u
vH(OopMaloH
HbIe
TeXHOIOTUU
Ji0) 6
BBITIOJTHEHUSI
3ajau
ripodeccruoHan
bHOU
JesITe/IbHOCTU

TMOJIMKY/IbTYPHOM MUPE;

- COBepLLIEHCTBOBaHHWE SI3bIKOBOM M UMTaTe/bCKOU
Ky/JbTYPbl KaK CpeJiICTBa B3aUMOZENCTBUS MeXIy
JIFOZIBMU M TTO3HaHWS MUDa;

- OCO3HaHMe LIEHHOCTW HayYHOM [esTelbHOCTH,

TOTOBHOCTb  OCYLIECTB/IATb  TIPOEKTHYHD U
VICCJIe[J0BATe/IbCKYI0 JlesITeTbHOCTh
VH/VBU/yalbHO U B TPYIIIIE;

OB/laieHe  YHUBEPCA/ILHBIMH  y4eOHBIMH

M03HaBaTe/IbHBIMH JJeHCTBUAMU:

B) pabora ¢ nnopmanmeii:

- B/JIaJIeTh HaBbIKAMU TO/TyueHUs] MHPOPMALIUK U3
HUCTOUHMKOB pPa3HbIX THIIOB, CaMOCTOSITEJIbHO
OCYILIEeCTB/IATh TIOMCK, aHa/IU3, CUCTeMaTU3al|i0 1
WHTEePIIPeTalyi0 WHGOPMAI[UM Pa3IUUHbIX BHIOB
¥ (hopM TIpe/[CTaB/IeHNS;

- CO3/laBaTh TEKCTbl B pa3/HMuUHBIX (opMaTax C
y4eTOM Has3HaueHUs WH(OPMALMA U  1Ie/IeBOH
ayJIUTOpUM, BBIOWpas ONTHUMAaJbHYIO  (opMmy
TIpe/[CTaB/IeHUs] U BU3Ya/TH3al[|y;

- OILIeHWBAThb JIOCTOBEPHOCTb, JIETUTUMHOCTb
uH(dOpMaIMK, ee COOTBETCTBHE TIPABOBBIM U
MOpPaIbHO-3TUUECKUM HOpMaM;

- WCTIOJIb30BaTh CPEACTBA WH(OPMALMOHHBIX W
KOMMYHUKAI[MOHHBIX TEXHOJOTHH B  peIleHUH

KOIHUTUBHBIX, KOMMYHHKaTHBHBIX U
OpraHM3al[MOHHbIX  3a7lad  C  cobmojeHrnem
TpeOOBaHUi SPrOHOMUKH, TEXHUKKM 6e30I1acHOCTH,
TUTHEHBI, pecypcocOepeXeHusi, TPaBOBbIX MU
STUUYECKUX  HOPM, HOPM  HMH(OPMAI[MOHHOM
0e30I1aCHOCTH;

- B/IaJileTb HaBbIKaMH pacrio3HaBaHUS U 3alLL{UThI
vH(popMaryy, THPOPMAIIMOHHOU 6e30T1aCHOCTH
JIMYHOCTY;

KapOOHaT- ¥  XJIOpUJ-aHWUOHBl, HAa KAaTHUOH AaMMOHHS;  peIlaTh
9KCIIepUMeHTa/IbHble 3a/laud 1no TemaMm "Metamibl" U "HeMerannbl'") B
COOTBETCTBUM C TIpaBWJIaM{ TeXHUWKHA 0e30MacHOCTH TIpu oOpaijeHruu C
BelllecTBaMH U JylabopaTOpHbIM 000py/I0BaHNWEM; TPe/ICTaBJIATh Pe3y/bTaThl
XUMUYECKOr0 3KCriepuMeHTa B (opMe 3aMyCy YpaBHEHUI COOTBETCTBYIOLUX
peakiuii U (hopMyIMPOBaTh BEIBO/bI HA OCHOBE 3THX Pe3y/bTaToB;

- yMeTb aHaIU3UpOBATh XMMHUUECKYH0 HH(OpMalLMI0, TOAyYaeMyr U3
pa3HbIX MCTOYHUKOB (CPejCTB MaccoBOM MH(popmauuu, cetb VIHTepHeT u

Aipyrue);
- BJafleTb OCHOBHBIMM MeTO/JaMU HAy4YHOI'O II03HAHMUsS BelleCcTB U

XUMUYeCKUX  siBleHWM  (HaOmofeHve,  W3MepeHHWe,  SKCIIEPUMEHT,
MO/le/IMpOBaHue);

- yMeTb NPOBOJUTH pacyeTbl 10 XUMHUUECKUM (OopMysiaM U ypaBHEHUSM
XVUMHUYeCKMX peaklul C HCIO0/Jb30BaHWeM  (U3MYEeCKUX  BeJIMYHUH,

XapaKTepu3yHOLUX BeljecTBa C KOJMUYeCTBEHHOM CTOPOHBI: Macchl, oObeMa
(HopmanbHble yC/IOBHSI) Ta3oB, KO/NWYeCTBA BelecTBa; MCII0/Ib30BaTh
CHCTEMHbIe XUMHWUYEeCKWe 3HAHUS [/ TIPUHSTHS pPelleHri B KOHKPETHBIX
YKU3HEHHbIX CUTYalLUsX, CBSI3aHHBIX C BellleCTBaMU 1 UX ITpUMeHeHHueM




OK 04. - FOTOBHOCTb K CaMOpasBUTHIO, | - YMeTb [UIAHUPOBaTb M  BBINOJHATD XUMUYECKMM  JKCIIEPUMEHT
AddexkTUBHO CaMOCTOATeJIbHOCTH M CaMOOTIpe/ie/IeHUIO; (MpeBpallleHHs1 OpraHWYecKUX BeIlecTB TNpPU HarpeBaHWH, TOIyueHHue
B3aUMO/IEMCTBO | -OB/IaJileHue HaBbIKaMU yueOHO- | 3TH/IeHa W M3y4YeHHe ero CBOWMCTB, KaueCTBEHHbIE PEeaKLMH Ha ajbJerufbl,
BaTh U WCC/IeloBaTe/TbCKOM, TIPOEKTHOW U COLIMANbHOM | Kpaxmas, YKCYCHYIO KHUC/IOTy; JeHarypalus OenkoB TIpU HarpeBaHUH,
paboTars B JlesiTeIbHOCTY; I[BETHbIe peakUuu Oe/KOB; TPOBOJUTHL peakUul HOHHOro oOMeHa,
Ko/uleKTuBe 1 | OB/1ajieHue YHHUBepPCa/JIbHBIMHU | OTIpeJie/ISiTh Cpe/ly BOJHBIX PACTBOPOB, KaueCTBEHHbIe Peakl[uu Ha CyJibgar-,
KOMaH/ie KOMMYHHUKaTHBHBIMH AeHICTBUSAMMH: KapOOHaT- ¥  X/IOpDUJ-aHWUOHBl, HAa KAaTHUOH AaAMMOHUS;  peIlaTh

0) coBMecTHasi ieATe/TbHOCTh: 9KCIIepUMeHTa/IbHble 3a/laud 1o TemaMm "Metamibl" U "HeMerannbl'") B

- TOHMMAaTb Y WCMO/Mb30BaTh IIPEMMYIIECTBA | COOTBETCTBUM C TPAaBWIAMHM TeXHWKH 0e30MacHOCTH TPy OOpalieHud C

KOMaH/JTHOW U UHAUBU/yaTbHOM paboThl; BelllecTBaMH U JjlabopaTOpHbIM 000py/I0BaHKWEM; TPe/ICTaB/ISATh Pe3y/bTaThl

- TIpYHUMATh LieJI1 COBMECTHOM [1esiTeJIbHOCTH, | XUMUUEeCKOro SKCrepuMeHTa B ¢opMe 3arycy YpaBHEHH COOTBETCTBYIOLIMX

OpPraHM30BbIBaTh U KOOPJWHUPOBAaTh JEMCTBUS 10 | peaklyidi ¥ (hOpMyJIMpOBATh BHIBO/ILI HA OCHOBE 3THX Pe3y/IbTaTOB

ee JOCTWKEHMUIO: COCTaB/sAITb IUIAaH [EeUCTBUH,

pacrpeziesisiTb PO/ C Y4eTOM MHEHHUI YYaCTHUKOB

00Cy>KIaTh pe3ybTaThl COBMECTHOM PabOTH;

- KOOpJVHHUDOBaTb U BBINOJHATH paboTy B

YCJIOBUSIX peasibHOro, BHUPTYa/IbHOI'O 51

KOMOWHUPOBAHHOTO B3aUMOZelCTBUS;

- OCYIIeCTBJATb IIO3UTHMBHOE CTpaTernyeckoe

TOBeJleHVe B Pas3/IMUHbIX CUTyalUsX, IPOSB/IATH

TBOPYECTBO U BOOOpa’keHHe, ObITh MHUITMATUBHBIM

OB/1aieHUe yHUBepCa/JIbHbIMHU PeryasTUBHBIMHA

JeNICTBUAMM:

I') IPUHATHE Ce0ds U JPYTruX JTH0jei:

- IPUHUMAaTb MOTUBBI U apTyMEHThI IPYTUX e

TIpU aHa/Iu3e pe3y/bTaToB [|eATe/IbHOCTH;

- TMpU3HAaBaTh CBOE IPaBO Y IPaBO JPYIUX JHOfen

Ha OLINOKY;

- pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MHP C

TIO3ULIMU [IPYTOr0 YesIOBeKa;
OK 07. B 00/1aCTH 3K0/1I0THYECKOr0 BOCIIMTAHUA: - copmMypoBaTh MpeACTaBle€HUS: O XUMHWYECKOW  COCTaBJISOLeN
CopeiicTBOBaTh | - CPOPMHUPOBAHHOCThL IKOJOTMUYECKOM KY/bTYphI, | eCTeCTBeHHOHAyUYHON KapTWHbI MHpa, PO XUMHUH B T03HAHWM SIBJIEHUMU
COXPaHeHHIo MIOHMMaHWe BJIMSIHUS COLIMaTbHO-3KOHOMUYECKUX | MIPUPO/bl, B (OPMHUDOBAHMM MBILIEHUS] W KY/JAbTYPbl JIMUHOCTH, ee

OKpY’Karolieu

MIPOIIECCOB  HAa  COCTOsIHME  TIPUPOJHOW |

(GYHKI[MOHAIbHOW TPaMOTHOCTH, HEOOXOAMMOM JI/Isi pellieHUst TTPaKTHUeCKUX




cpefipl,
pecypcocbepex
€HHIO,
TIPUMEHSITh
3HaHUS 00
M3MeHeHU!
K/TUMara,
TIPUHLUTIB
Oepe>xIMBOTO
TIPOU3BO/ICTBA,
3¢ PeKTUBHO
JleiCTBOBATh B
ype3BbIUaHbIX
CUTYyaLUsAX

COI[MA/ILHOW  CpeZibl, OCO3HaHWe TJI00a/JbHOTO
XapakTepa 3K0JI0THYeCcKUx rnpoosiem;

- TJIaHUPOBaHWE U OCYLeCTB/IEHHWE [eUCTBUN B
OKpy’)KaloIlleld cpeJile Ha OCHOBE 3HaHUS Leseu
yCTOWUYMBOTO Pa3BUTHS Ue/I0BeUeCTBa;

aKTMBHOE HeTpusATHhe [eWCTBUM, TPUHOCALUX
BpeJ, OKpYy’Karoleu cpefie;

- yMeHWe TIPOTHO3UPOBATb HeOJarornpusiTHbIe
9K0JIOTUYEeCKHe TOC/Ie[ICTBUS TIpeNPUHUMAaeMbIX
JleliCTBUM, TpeJoTBpalllaTh UX;

- paciiiipeHue orbITa
5K0JIOTUYECKOU HarpaBlIeHHOCTH;
- OBJIaJIeHVe HaBbIKaMH yueOHO-
WCCIe[|0BaTe/IbCKOM, MPOEKTHOM M COL[MabHON
JlesiTe/IbHOCTH;

J1esITeTIbHOCTH

3a7lay ¥ JKOJIOTMYeCKd 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 370POBBIO M
MIPUPO/IHOM Cpefie;

- yMeThb COOMIO/aTh TIpaBW/Ia SKOJIOTHUECKH 1ieieco00pa3HOoro TOBe/IeHHs B
ObITY W TPYZOBOM [eITeTbHOCTU B 1[eJIIX COXPAHEHUsI CBOEro 3/10POBbS U
OKpY’Karollleid TPUPOJHOM CpeJibl; YUMTBhIBaTh OMACHOCTb BO3JEUCTBUSI Ha
JKUBble OpPraHW3Mbl OTpe/le/IeHHbIX BeIeCcTB, MOHKMMAasli CMBIC/ TOKa3aTesis
rpefieJIbHOW JOMYCTUMOM KOHLIEHTpaLuu




2. CTPYKTYPA U COJEPXXAHUE OBIIIEOBPA30BATE/IbHOM JUCITUTIMHBI

«XNMUSA»

2.1. O6beM AMCHUIUIHHBI M BU/BI Y4e0HOH padoThI

Bup yue0Ho# padoThI

O0BeM B yacax

O6beM 00pa3oBaTe/IbHON MPOrpaMMbl JUCHUTTHHBI 72
B T.4U.

OcHoBHOe coaep)xaHue 72
BT. U..

TeopeTHyecKoe o0yuyeHre 39
nabopaTopHbIe U TIPAaKTUUECKUE 3aHATHS 33

ITpomexxyTouHasi arTectauus (AuddepeHIIMPOBaHHBIM 3aUeT)




2.2. TemaTHueCKHH MJIaH M CO/iep)KaHUEe JUCIUTITHHbI

HaumeHoBaHue Copep)xanue yueGHOro Mmarepuasna (0CHOBHOe ¥ Mpo(eccrnoHaIbHO-0PHEeHTHPOBAaHHOeE), OB e 1aCoR dopmupyemsbie
Pa3/ie/ioB M TeM /1abopaTopHbIe U MPAKTUYECKHe 3aHATHS, MPUK/IaJHOH MOJY/Ib KOMIIeTeHI{HH
1 2 3 4
OcHoBHOe coiep)XKaHue 72
Pa3pgen 1. OcHOBBI CTPOEHMSA BellecTBa 6
Tema 1.1. OcHoBHoOe cojep)xaHue 4 OK 01
Crpoenne aTomoB | Teopernueckoe o0yueHue 2
XAMHYECKHX CoBpeMeHHass MoJie/ib CTpOeHHs1 aTomMa. CHUMBOJIMUECKUM SI3bIK XUMHMU. XWUMWYECKUH 3JIeMEHT.
5JIEMEHTOB U OrnekTpoHHas KoH@urypaus atoMa. Knaccudukanuss XMMAYeCKUX 3/1eMeHTOB (S-, p-, d-3/1eMeHTbI).
npupoaa BajieHTHbIe ~ /IEKTPOHBL.  BajleHTHOCTb.  JJIEKTPOHHAsi  TMpUpO/ila  XWUMHUYECKOW  CBSI3H. 2
XUMHUECKon ONeKTPOOTPULIATe/IbHOCTb.  Bubl XuMUUeckod CBsisv (KOBajieHTHas, WOHHasi, MeTasinyeckasi,
CBiA3H BOZIOPO/IHAs1) U CIIOCOOBI ee 0Opa30BaHuUs
IIpakTHYecKue 3aHATHSA 2
PellleHne 3ajlaHMii Ha WMCIO/Jb30BaHWE XWUMHWYECKOW CHMBOJIMKA W Ha3BaHWW COEJIVHEHUU TI0
HOMEHK/IaType MEXIYHapOJHOTO CO3a TEeOPeTUYeCKOW W TIPUK/IAJHOW XWUMUKM U TPUBUAIbHBIX
Ha3BaHWM [jIsi COCTAB/IEHUS] XUMHUECKUX (HDOPMYJT ByXaTOMHBIX COeJMHEHUN (OKCHOB, CY/Ib(MOHUIOB,
TUJPU/IOB U T.I1.) ¥ IPYTMX HEOPTaHUUYECKUX COeAUHEHUN OT/Ie/IbHBIX K/TaCCOB. 2
[TpakTUyeckue 3a/laHUsI Ha YCTAaHOBJIEHHE CBSI3U MEX/y CTPOEHHeM aTOMOB XMMHUECKUX 3JIEMEHTOB U
MepUOANYECKUM HU3MEHEHHEM CBOWCTB XMMHUECKMX 3JIEMEHTOB W WX COeIMHEHUH B COOTBETCTBUM C
riosiokeHreM IleproiMueckoi CHUCTEMBI.
Tema 1.2. OcHoOBHOe copiep>XKaHue 2 OK 01
[Teprosuueckuii | IIpakTHUeCKHE 3aHATHA 2 OK 02
3aKOH ¥ Tab/mija [Tepropanueckas cucteMa XUMHUYeCKUX 371eMeHTOB [I.1. MeHgeneeBa. @U3nueCKU CMBICIT
A.M. Menjieneesa |[Jepuoapueckoro 3akoHa JI. 1. MeHe/eeBa. 3aKOHOMEPHOCTH M3MEeHEeHHsI CBOHCTB XUMHUECKHX
3/IeMEeHTOB, 00pa3yeMbIX MU MPOCTBIX U CJIO)KHBIX BEIL[eCTB B COOTBETCTBUH C MOJIOXKEHHEM
XUMUYeCcKoro 37emMeHTa B [leproanueckoii cricreme. MUpoBO33peHUeCKOe ¥ HaydHOe 3HaueHue
[Tepuopuueckoro 3akoHa [I.11. MengesneeBa. [Iporno3ssel [I.1. MenzeneeBa. OTKpbITHE HOBBIX 9

XUMUYECKHX 3JIEMEeHTOB.
PerieHvie MpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a[laHUM Ha XapaKTepr3alui0 XUMUYeCKUX
371eMeHTOB «MeTanmueckre / HeMeTa/l/InuecKre CBOMCTBA, 371eKTPOOTPULIATETbHOCTD XUMUUECKHUX
3/IeMEHTOB B COOTBETCTBUM C UX 3JIEKTPOHHBIM CTPOEHHEM U TOJI0)KEHHEM B IepUOANUECKON CUCTeMe
XUMUYeCKHX 3yieMmeHToB I.1. MeHeeeBa»
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Pa3zpen 2. XumMu4yeckue peaknuu 10
Tema 2.1. Tunel | OCHOBHOe coaepXaHHue 4 OK 01
XUMHYeCKUX TeopeTuueckoe o0yueHue 2
peakiuii Knaccudukaiys 1 TUIbI XUMUYEeCKUX Peakiivii C yuacTieM HeopraHnyeckux BeljecTB. CocTaBieHUe

yPaBHEHUIA peaKLvii coeIMHEeHUs], Pa3/IoyKeHus, 3aMelljeHnsi, 0OMeHa, B T.U. peakLUi rOpeHws,

OKHCJ/IEHUSI-BOCCTaHOB/IEHUSI.

YpaBHeHVs1 OKUC/IeHUsI-BOCCTaHOB/IeHUsA. CTereHb OKUC/IeHHs. OKUCIUTe/b U BOCCTAHOBUTE/Ib. 2

CocTaBrieHre U ypaBHUBaHUE OKUCTUTE/IbHO-BOCCTAHOBUTE/TbHBIX PeakLviid MeTO/[OM 3/1eKTPOHHOTO

OanaHca. OKMC/IUTEe/TIbHO-BOCCTaHOBUTE IbHBIE PeaKIMy B PUPOZe, MPOU3BO/ICTBEHHBIX TIPOL[eccax U

JKUA3HeIesiTeIbHOCTA OPraHru3MOB

IIpakTHYeckHe 3aHATUA 2

KonuyectBeHHbIe OTHOLIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHbIE 3aKOHbI B XMMUU U pacueTsl 110

yPaBHEHHSIM XMMHUUYECKUX peakluil. Monb Kak eJuHul]a KOJWYecTBa BelllecTBa. MosisipHasi Macca.

3aKOHBI COXPAHEHUs] MacChl M 3Hepruu. 3aKoH ABorazipo. MosspHbIii 00beM ra3oB. OTHOCHTebHAs 2

TJIOTHOCTH ra30B. PacueTsl M0 ypaBHEHHSIM XMMHUYECKHUX Peaki[|il C UCI0/b30BaHWeM MaccChl, obbema

(HOpMaJsIbHBIE YCI0BUSI) ra30B, KOJIMUECTBA BellleCTBa
Tema 2.2. OcHOBHOe cofiep)KaHue 4 OK 01
ODJIeKTPO/IUTHYECKA | TeopeTHUecKoe 00yueHune 2 OK 04
A qucconuantysi 1 | Teopusi 3/1€KTPOJIMTAUECKON Auccolalvd. VIOHBI. DJIeKTPOIUTHI, HEe3/IeKTPOJIUThI. Peakiiuu MOHHOTO
VIOHHBIM 00MeH obmeHa. CocTaB/ieHHe peakijiii MOHHOrO OOMeHa TyTeM COCTaB/IeHUS] UX TOJIHBIX W COKpAIlleHHBIX 2

VIOHHBIX YpaBHeHNH. KHC/I0THO-OCHOBHBIE peakliy. 3a/jJaHusl Ha COCTaBJ/IeHVe NOHHBIX pPeakLMi

JIaGopaTopHbIe 3aHATHUSA 2

JlabopatopHasi paboTa “THIbl XUMUUECKUX peakLyii”.

WccnemoBadue THMOB (110 COCTAaBY U KOJIMYECTBY MCXO/HBIX ¥ 00Pa3yIOIUXCs BEIeCTB) U MPU3HAKOB ’

XUMHYeCKUX peakiuil. [IpoBesieHre peakiuii MOHHOTO 0OMeHa, oripe/iesieHre Cpe/ibl BOJHBIX

pPacTBOPOB. 3a/laHUs HA COCTaBJ/IeHWE NOHHBIX PeakLUn
KontposibHast

CrpoeHue BeljecTBa U XMMUYeCKUe peakLiy 2
paboTa 1
Paspen 3. CTtpoeHne 1 CBOIICTBA HEOPraHMYeCKHUX BellleCTB 16
Tema 3.1. OcHoBHoOe cojep)xaHue 4 OK 01
Knaccupukanys, | Teoperuueckoe o0yuyeHue 2
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HOMeHK/IaTypa 1
CTpOeHue
HeopraHUuecKux
BeIlleCTB

[Tpeamet Heopranuueckor xumun. Knaccugukarys HeopraHnyeckux BellecTB. [IpocTble U C/10>KHBIe
BeljecTBa. OCHOBHbIE KJ1aCChl CI0XKHBIX BelleCTB (OKCHU/bI, TUIPOKCU/IbI, KUCJIOTHI, COMH). B3anMoCBsi3b
HeopraHuuecKuXx BelllecTB. ArperaTtHble COCTOSIHUSA BelljecTBa. Kpucranimueckre 1 aMopgHble
Bell|eCTBa. THUIbl KPUCTAIJIMYECKUX PeLLIeTOK (aTOMHasl, MOJIeKY/IsipHasi, MOHHasl, MeTa/l/InuecKas).
3aBUCUMOCTb (pri3MUeCKMX CBOMCTB Bell[eCTBa OT TUIA KPUCTa/VTMUeCKOU pelleTKU. 3aBUCHMOCThb
XUMHUUECKON aKTUBHOCTH BeLeCTB OT BH/la XMMUUECKOM CBSI3U Y TUIA KPHUCTa//TMYECKOW PeLleTKH.
[TprumHBI MHOTOOOPa3ws BeIeCTB

IIpakTHyeckue 3aHATHA

HomeHK/aTypa HeopraHM4yeCKHX Bell|eCTB: Ha3BaHUe BelljeCTBa UCXO/s U3 UX XUMUUeCKOU (hOpMYJIbl
WY COCTaB/IeHUe XMMUUYeCKor (opMyJibl UCXO/s U3 Ha3BaHUs BelljeCTBa [0 MeXX/[yHapOJHOMI
(MKOTTAK) nnu TprBUa/IbHOM HOMEHKJ/IaType.

PemieHne mnpakTUUeCcKUX 3aJaHUi IO KijacCU(UKalMy, HOMEHK/IaType W XUMHUYeCKUM (opMy/iam
HeopraHW4YeCKUX BelecTB pas/IM4HbIX KIacCoB (yrapHbli ras, yrJeKMC/Ibld ra3, aMMMak, raiieHas
13BeCTh, HeralleHast U3BeCTh, MUTheBas CoJja U APYryx): Ha3blBaTh U COCTAB/ATh (YOPMYJIbl XUMUYECKUX
BelLleCTB, OIpe/ie/IsiTh IPUHA/JIeKHOCTD K KJ1accy.

VcTouHMKY XMMUYeCKoi nH(popMaLuy (CpesicTB MaccoBoi MH(opMaLuu, ceTb VIHTepHeT U ipyrue).
ITorck MH(pOpMaLMK 110 Ha3BaHUsIM, W eHTH(HKaTOpaM, CTPYKTYPHBIM (hopMyJiam

OK 02

Tema 3.2. ®u3uko-
XUMUUECKUE
CBOICTBa
HEOpPraHUUeCKUx
BellleCTB

OcHoBHOE coaepKanue

TeopeTrnueckoe o0yueHue

Mertamiel. Obmiue ¢usnueckie U XUMHAYeCcKre CBOWCTBa MeTasioB. CriocoObl TosyueHUst. 3HaueHue
MeTaJ/JIOB ¥ HEeMeTa/UIOB B TIPUPOJie U >KU3He[esTe/TbHOCTH YejloBeKa W OpraHu3MoB. Kopposwus
MeTaJIIOB: BU/IbI KODPO3UHU, CIIOCOOBI 3allUThl META/VIOB OT KOPPO3UU

Hemertammel. OOmuye ¢usuueckue W XUMHUYECKWe CBOWCTBA HEMETA/UIOB. THUMHMUHBIE CBOHCTBA
HeMeTasioB IV— VII rpynmn. Knaccudukaijys v HOMeHK/IaTypa coeJMHeHU HeMeTa/lJIoB. KpyroBopoThl
OUMOTeHHBIX 37IEMEHTOB B IPUPOJIe

XrMHYecKre CBOMCTBAa OCHOBHBIX K/1aCCOB HEOPraHUUeCKUX BelllecTB (OKCUI0B, THAPOKCH/0B, KUCJIOT,
coJied 1 Ap.). 3aKOHOMEePHOCTH B M3MEeHEeHUM CBOMCTB MPOCTBIX BEIlleCTB, BOJJOPOAHBIX COeIMHEHUH,
BBICIIIMX OKCHJIOB U TUADOKCHIOB

HpaKTl/l‘-IeCKI/IE 3aHATHUA

CocraByieHre ypaBHEHUM XUMHYECKHX peakLUi C ydaCTHeM TMPOCThIX U CJI0XKHBIX HeOpraHu4eCcKux
Bel|eCTB: META/JIOB M HEeMeTa/l/ioB; OKCHJOB MeTa/ulOB, HEMeTa/UIoB U amM@OTepHbIX 3/IeMEHTOB;
HeOpraHUueCKUx KUCJIOT, OCHOBAaHMM U aM(OTepHBIX T'HAPOKCHAOB; HEOPraHUYecKuX COJei,
XapaKTepU3yHIIUX UX CBOMCTBA.

PellleHre NMpPaKTUKO-OPMEHTMPOBAHHBIX TEOPETUUEeCKUX 3aJlaHMK Ha CBOMCTBA, COCTaB, MOJyuyeHUWe U

OK 01
OK 02
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Oe3omacHoOe WCIONb30BaHWe Ba)KHEMIIIMX HEOPraHWUeCKWX BeljeCTB B OBITY M TPAKTUYeCKOU
JlesITeJIbHOCTH YeJloBeKa

Tema 3.3. OcHoBHoOe cojepXaHue 2 OK 01
Npentndrkauus | JIlaGopaTopHbIe 3aHATHS 2 OK 02
HeOpraHuveckux  [JjlaboparopHasi paboTa «/peHTr(UKALIMS HEOPraHUUECKUX BEIIeCTB. OK 04
BelleCTB PelleHne >KCriepuMeHTalbHBIX 3a/a4 M0 XUMWUYECKUM CBOWCTBAM MeTa/UIOB M HeMeTa/IoB, I10
pacrio3HaBaHUIO U MOJIyUYeHUIO COeJMHeHUM MeTa/UIOB U HeMeTa/UIoB. ’
VpeHTU(UKaLM HeOpraHUYeCKUX BellecTB C MWCIO/Ib30BaHWEM MX (U3UKO-XMMUUYECKUX CBOWCTB,
XapaKTepHBIX KaueCTBEHHbIX peakiuii. KauecTBeHHBIe peakiuy Ha Cysb¢ar-, KapOoHaT- U XJIOpH[-
AQHUOHBI, Ha KATUOH aMMOHMUS
KoHTpo/bHan o
CBoCTBa HeOpraHUYeCKUX BellecTB 2
pabora 2
Pa3pen 4. CTpoeHue ¥ CBOICTBA OPraHMYeCcKUX BellecTB 25
Tema 4.1. OcHoOBHOe cofiep)KaHue 4 OK 01
Knaccupukauys, | Teopernueckoe o0yuyeHue 2
CTpoeHue 1 [TosiBneHre M pa3BUTHe OpPraHUYeCKOM XMMHWH Kak HayKu. IIpegmeT opraHnmyeckor xumud. Mecto u
HOMeHK/aTypa 3HayeHue OpraHnyecKor XMMHUM B CUCTeMe eCTeCTBeHHBIX HaykK.
OpraHUYeCcKrx XVMHYecKoe CTpOeHHe Kak MOpsJOK COeJUHEHWs aTOMOB B MOJeKyJe COIVIACHO UX BajeHTHOCTH.
BeLeCTB OcCHOBHBbIE TIOI0)KEHHsI TeOPHUH XMMUUeCKOr'0 CTPOeHUsI OpraHuuyecKux coefuHeHuidt A.M. ByTnepoga.
YrnepopHbIi CKeneT OpraHWYeCcKOM MOJIeKy/bl. 3aBUCHMOCTb CBOWCTB BeLECTB OT XUMHUECKOIO
CTpoeHus1 MoJieKyJl. I3oMepusi U ©30MephI. 2
[Tousitve o (¢yHKUMOHAMBHON rpynne. Pagukan. IIpuHUMIBI  KaaccMUKalUM  OpraHUYeCcKUx
coefiHeHU. MexXayHapojHas HOMEHK/JIaTypa M TNPUHLMIBI  HOMEHK/ATypbl —OpraHW4YeCcKUX
coenuHeHuil. IloHATHE 00 a30TCOfepXKAIMX COeJIWHEHHUSX, OMOJIOTHUECKM aKTUBHBIX BeILeCTBaxX
(yrneBozax, >kvpax, 0Oenkax M [p.), BbICOKOMOJIEKY/SPHBIX COeMHEeHUsiXx (MOHOMep, II0JIMMep,
CTPYKTYPHOE 3B€HO)
IIpakTHyeckue 3aHATHA 2
HomeHKnaTypa OpraHM4yecKMX COeJUHEHUH OTJe/IbHBbIX K/acCOB (HacblllleHHble, HeHacbllleHHble U
apoMaTU4ecKre yTIeBOJOPOAbI, CITUPTHI, (DeHOJIBI, anbJeruabl, KeTOHbI, KaApOOHOBLIE KUC/IOTHI U [P.)
CocraBiieHre TOMHBIX U COKpAllleHHbIX CTPYKTYPHBIX (DOpPMYJl OpPraHMYeCKUX BelecTB OTZe/IbHBbIX ’
KJIaCCOB, WCIIO/Ib3ysl WX Ha3BaHWA [0 CUCTEeMaTUYeCKOM U TPUBMAJIbHOM HOMEHK/AType (3THIIEH,
alleTW/IeH, [VIMLepuH, (eHos, ¢opMaibferusi, YKCyCHash KHUC/I0Ta, IVIMLMH). PacdeTel mpocreuiueit
(hopMyJIbI OpraHruecKor MOJIEKYIbl, UCXO/s1 U3 37IEMEHTHOT0 cocTaBa (B %)
Tema 4.2. OcHOBHOe copiep>XKaHue 13 OK 01
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CaolicTBa
OpraHUYeCcKHx
COoeZIMHEeHUM

TeopeTuueckoe o0yueHue

OU3MKO-XUMUYECKe CBOMCTBA OpraHUUYeCKWX COeJAWHEHWM OTAe/NbHBIX KIacCoB (0CcOOeHHOCTH
K/1accu(UKalii ¥ HOMEHK/IaTyPbl BHYTPH Kjlacca; TOMOJIOTMUeCKHH psifi U o01riast popmysia; U30Mepus;
(bu3nUecKre CBOMCTBA; XUMHUUECKHe CBOMCTBA; CIIOCOOBI TOTyUeHHs]):

— Tipefie/ibHbIE YIJIEBOAOPOAbB! (anKaHbl U LMK/IOankKaHbl). ['opeHre MeTaHa Kak OJMH M3 OCHOBHBIX
VCTOUHHKOB TeIl/1a B POMBIIIZIEHHOCTH U ObITy. CBOMCTBA IPUPOJHBIX YT/I€BOJOPOZOB, HAX0XKEHUE B
MpUpO/ie Y IPYMeHEeHUe aJIKaHOB;

— Hernpejie/ibHble (a/KeHbl, aJKWHbl U ankajueHbl) U apoMaTUyecKue YraeBoZopoAbl. ['opeHue
alleThieHa KaK MCTOYHMK BbICOKOTEMIIEPAaTyPHOTO MJIaMeHU Ji/Isl CBADKU U Pe3KH MeTaJlJIOB

— KUCJIOPOACOepyKalliie CoeiMHeHUsI (CTIUPTHI ¥ eHOJTbl, KapOOHOBBIE KUCIOTHI ¥ 3(UPBI, a/lbAeTuzbl
U KeTOHbI, KUphl, yryeBofbl). IIpakTHMueckoe NpUMeHeHHe STWIEHITIMKOJIS, T/WLepuHa, ¢eHosa.
[TpumeHeHue ¢opmanbaerusa, aleTanberua, YKCyCHOM KHUCIOThl. Mblla Kak CO/MM  BBICIIUX
KapOOHOBBIX KMC/I0T. Moroliyie CBOWCTBA Mbla

— a3oTcojiepXKallie CoeAUHeHUs1 (aMWUHBI M aMUHOKWC/IOTHI, Oesiku). BBICOKOMOJIEKY/ISIPHBIE
coefiiHeHUs1 (CUHTeTHYeCKHWe W OMOOrMuecKU-aKTHBHBIE). MOHOMep, MO/MMep, CTPYKTYPHOe 3BEHO.
[Tosmumepu3anys 3TUIeHa Kak OCHOBHO€ HalpaB/ieHue ero UCI0/Ib30BaHMUs.

["eHeTHyYecKasi CBsI3b MeX/1y KJlacCaMy OPraHUUeCKUX COoeIMHeHUH

HpaKTl/l‘-IeCKI/IE 3aHATHUA

CeoiicTBa OpraHWYeCKUX COeIMHEeHUN OT[eNbHBIX KIacCOB (TPUBHANbHAasg U MeXIyHapo[Hasi
HOMEHK/IaTypa, XUMHUeCKHe CBOMCTBA, CIIOCOOBI TIONyUYeHHs1): MpeieibHble (a/JKaHbl U IJUK/I0A/IKaHbI),
HeTipe/ie/ibHble (a/IKeHbI, aKWHbI U aJIKaJJueHbl) U apoMaTHUeckue yIjieBOA0PO/bl, CIIUPThI U (eHOJIbI,
KapOOHOBbIe  KHCIOTBI U 3GUpbI, ajabAervgbl W KeTOHbl, AaMWHbI U  aMUHOKUC/IOTEHI,
BLICOKOMOJIEKY/ISIDHbIE COequHeHUs. 3aZlaHisi Ha COCTaBeHWe YpaBHEHUM XUMUYeCKUX peakiuil C
yuacTheM OpraHHYeCKUX BellleCTB Ha OCHOBAHWU WX COCTaBa U CTPOEHUsI

CocraBneHve cxeM peakiui (B TOM 4YMC/le [0 TpeJJOKeHHbIM LieloykaM [peBpalleHUil),
XapaKTepH3yHLMX XMMHUYeCKHe CBONCTBA OPraHMYeCKNX COeAVHEHWH OT/e/TbHBIX K/IAaCCOB, CITIOCOOBI
VX TOMy4YeHUs U Ha3BaHWe OpraHWYeCKUX COeJVWHEHWM [0 TPUBUAIbHOW WM MEXAYHapOHOU
cUCcTeMaTU4YeCcKol HOMEeHK/IaType.
PemleHrie NpakTUKO-ODMEHTHMPOBAaHHBIX TeOPeTUYECKMX 3aJaHMM Ha CBOMCTBA OpraHUYecKuX
COeJIMHEeHUI OT/le/IbHBIX K1aCCOB

JlabopaTopHas paGora

JlaboparopHast paboTta “IIpeBpalljeHUs] OPraHUYeCKHX BeIeCTB MPY HarpeBaHUH .
[TonyuyeHue 3TUEHa U U3yUeHUe ero CBOWCTB. Mo/ie/lMpoBaHue MOJIEKY/T MU XMMUYEeCKUX TpeBpalleHui

OK 02
OK 04
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Ha MpyUMepe 3TaHa, 3TUJIeHa, alleThieHa U JIp.

Tema 4.3. OcHoOBHOe copiep>XKaHue OK 01
Wpentudukaius | Teoperuueckoe oGyueHue OK 02
OpraHM1eCKuX Buooprannueckue coeguHeHus. I[lpuMeHeHrve W Ouosordyeckass posib yryieBoZioB. OKuc/ieHue OK 04
BEILECTB, MX YIJIEBOZIOB — WCTOYHWK OJHEPTUH JKMBBIX OpraHu3MoB. OO6/aCTH TPUMEHEHUs] aMHHOKHCJIOT.
3Ha4eHHe 1 [TpeBpaijeHnst 0enKOB THMINM B opraHusMe. buosornueckue ¢yHKIMM OenkoB. Buosoruueckue
TIpUMEHEHHE B (byHKUMY >)KUPOB. Posib opraHnyeckol XMMUM B pellieHUH TIpobJ/ieM MuILeBoM 6e301acHOCTH
GpITOBOH 1 _| Ponb  oprannueckoli XuMuM B pelleHMM TIpOG/IeM 3HepreTHYecKod 0e30MacHOCTH, B Pa3BUTHH
TPOU3BOACTBEHHON | 0 ny11111HEI, CO3/JAaHMM HOBBIX MaTepHasioB, HOBbIX MCTOYHMKOB SHepruu (anbTepHaTUBHbIE UCTOYHUKH
AEATE/IEHOCTH sHeprum). ONAacHOCTb BO3/IEHCTBUS HA JKMBbIE OPraHW3Mbl OPraHUYECKMX BEIIeCTB OT/e/bHBIX
He/I0BEKa K/1accoB (yI/1eBOZ0pO/bl, CIUPTHI, (eHOsbl, XJI0popraHuyeckue MpOM3BOAHbIe, albleruibl U Ap.),
CMBICJT TIOKA3aTeJis TPe/Ie/IbHO IOMYCTUMOM KOHIIEHTPALIUK
JIaGopaTopHbIe 3aHATHUSA
JlaboparopHas pabota: “VaeHTUdUKALMS OPraHUUeCKHUX COeIMHEeHN OT/eTbHbIX K/1acCOB”
UpeHTrbuUKalys OpraHMuecKUx COeJUHEHUM OT/Ie/IbHBIX K/IaCCOB (Ha MPUMepe ajbJeruioB, Kpaxmaria,
YKCYCHOM KHCJIOTBI, O€lKOB W T.I.) C HCIIO/b30BAHHEM HX (U3MKO-XUMHUECKUX CBOWCTB U
XapaKTePHBIX KAueCTBEHHBIX peakiyi. [leHaTypaljyss Oefka IpU HarpeBaHWW. IIBeTHble peaki[Uu
OenkoB. BO3HUKHOBEHHE AHAJIUTUUYECKOTO CHUTHA/A C TOUKH 3PEHHs XMMHUECKHX TIPOLIECCOB TIPH
MPOTEeKAaHWY KaueCTBEHHOH peaklyy, T03BOJISIOIIelH eHTU(PUI[MPOBATh MPe//I0’KeHHbIe OPraHUUYeCcKHe
BeI[eCTBA
KoHTpo/bHan Cr o
paGora 3 PYKTYpa ¥ CBOMCTBA OPraHUUECKHUX BEIIeCTB
Pa3pen 5. KuHeTHYeCcKHe ¥ TEPMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTeKaHUsI XMMHUYECKHX PeaKI{uii-
CkopocThb OcHOBHOe cofiep)XKaHue OK 01
XUMHUUECKUX OK 02
peakiuii.
Xumuyeckoe
paBHOBeCHe

TEOPETI/I‘IECKOE Oﬁy‘-IEHI/IE

CKOpOCTb peakliy, ee 3aBUCUMOCTb OT pas/MuHbIX (PAKTOPOB: TPHPOAbI pearvpyroluX BellecTs,
KOHLIEHTpaLii pearvpyoliuxX BelecTB, TemrepaTypbl M IUIOLIaJAM peakLMOHHOM IOBEpXHOCTH.
TerioBble 3¢)(eKTbl XUMAYeCKUX peakiuii. JK30- U SHA0TepMHUUeCcKUe, peakLivu.

ObpatuMocTh peakijil. XMMHUeCKOe paBHOBeCHe U €ro CMelljeHWe TIOf [eMCTBHEeM pa3/MuHbIX
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(akTOpOB (KOHL|EHTpaLMsl peareHTOB UM MPOJYKTOB peakliuy, JaBjieHre, TeMIiepatypa) /A/s COo3/laHust
ONTHMAaJ/IbHBIX YCIOBUW MTPOTEKaHUsI XUMUUYeCKUX rpolieccoB. [IpuHiun Jle HlaTtenbe

IIpakTHYeckHe 3aHATUA 2 OK 01

PellleHre TIpaKTUKO-OPUEHTUPOBAHHBIX 3aJlaHUM Ha aHanu3 (DAKTOpPOB, BAUSIONIUX Ha H3MeHeHHe OK 02

CKOPOCTH XMMHYeCKOW peaklH, B T.U. C MO3ULUN SKOJOTUYECKH 1]e/1IeC000pa3HOro MoBeZieHus B OBITY

Y TPY/I0BOM [1eATe/IbHOCTH B LieJISIX COXpaHeHUs CBOEro 3/I0pPOBbsI U OKPY>Karolllel IPUPOIHOU Cpe/ibl. 9

PellleHre TPaKTUKO-OPUEHTUPOBAHHBIX 3a/laHUM Ha TmipuMeHeHue TipuHiumna Jle-lllatenve panst

HaxO)K/leHWsl HampaB/ieHUs CMelleHUs] PaBHOBECUS] XUMHUUECKOW peaklyMd U aHaiu3 (DaKTopoB,

BJIMSIFOLIIMX Ha CMellleHUe XMMHUYeCKOro paBHOBECHSI
Paspen 6. PacTBOpBI 6
Tema 6.1. OcHoBHoOe co/iep)xaHue 6 OK 01
[Tonsitue o Teoperuueckoe o0yueHue 6 OK 02
pacTBopax PacTBopeHre Kak (PU3HMKO-XUMHUecKuii ripoiiecc. PactBopbl. CriocoObl TIPUTOTOB/IEHWS PacTBOPOB. OK 07

PactBopuMocTe. MaccoBass [0/ pacTBOpeHHOro BeiectBa. (CMbIC/ IIOKasaTess IIpefie/IbHO

JIOTTyCTUMOM KOHLIEHTPAL[MK U ero UCI0/Ib30BaHKe B OL[eHKe 9K0JI0rhnyecKoi 6e30macHOCTH.

[TpaBua 3KOJIOTHUECKH Iie/1Iec000pa3HOro MoBeZieHHs B ObITY W TPYAOBOM JeSTeTbHOCTU B I[EJIAX 6

COXpaHeHUsl CBOero 30POBbS U OKpPY’Karolllel IPUPOJHOM Cpe/ibl; ONAaCHOCTh BO3/eMCTBUS Ha KUBBIE

OpraHu3MBbl OMNpe/le/IeHHBIX BelleCTB.

PellieHre MpakTUKO-OPHUEHTHPOBAHHBIX paCueTHBIX 3a/laH|M Ha pacTBOPBI, UCI0J/Ib3yeMble B OBITOBOU U

TIPOU3BO/ICTBEHHOM eSITeIbHOCTH YesI0BeKa
Tema 6.2. OcHoBHoOe cojiep)xaHue 2 OK 01
Wccnenosanue JIaGopaTopHbie 3aHATHSA 2 OK 02
CBOHCTB PaCTBOPOB | JTaGopaTopHas paboTa «IIpHroTOBIeHNe pacTBOPOB». OK 04

[TpurotoBneHre pacTBOPOB 3aZjaHHOM (MaccoBOMW, %) KOHLIEHTpaLuK (C NMPaKTUKO-OPUEHTHPOBAHHBIMU ’

BOIPOCAMM) U OTpeie/ieHre Cpe/ibl BOAHBIX PACTBOPOB.

PerieHvie 3a/1ay Ha IPUrOTOBJIEHKE PACTBOPOB
IIpodeccuoHanbHO-0pHEHTHPOBAHHOE COiep)KaHUe
Pa3pen 7. Xumus B ObITY ¥ IPOM3BO/ICTBEHHOM /IeSITe/IbHOCTH Ye/I0BeKa 5 OK 01
Xumusi B ObITY 1 |OcHOBHOe cojep)KaHHe 5 OK 02
MPON3BOACTBEHHON [ TegnerHueckoe oGydente 2 OK 04
ﬁgizt::gocm Hogetiime JOCTHKEeHUSI XUMHUUECKOW HAYKH U XUMHUUYECKOH TeXHOoruu. Posib XMMuM B 00ecrieueHuu 2 OK 07

9KOJIOTUUECKOU, IHEPTeTHUeCKOU 1 TIUILeBOM Oe301acHOCTH, Pa3BUTUM MeIULIMHBI. [IpaBusia rovcka u
aHa/M3a XWUMUYECKOW WHGOpMaIlMM W3 PAa3/IMYHbIX MCTOYHMKOB (HayuyHass W ydeOHO-HayuyHas
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JIUTEpaTypa, CpeJCcTBa MacCoOBOM nHMOPMaIiH, ceTh VIHTepHeT)

HpaKTI/I‘IECKI/Ie 3aHATHA

[Touck ¥ aHa/MM3 KelCOB O TMPUMEHEeHWM XUMHUeCKUX BeIeCTB U TEeXHOJIOTHUH C yueToM Oyayiieit
npodecCHOHAaNbHOM  /leATeNIbHOCTM  TI0  TeMaM:  Ba)KHeMWIMe  CTpOUTe/bHble  MaTepUalbl,
KOHCTPYKLIMOHHbIe ~MaTepHa/bl, KpaCcKW, CTeK/JI0, KepaMHKa, MaTepuanbl [Jisi 3/IeKTPOHUKH,

HaHOMaTepuasbl, TEKCTWIbHble BOJIOKHA, WCTOUHWUKA SHEPrUd, OpraHudyeckue U MHHepasbHbIe 3
yI00peHusi, IeKapCTBEHHbBIE BEI[eCTBA, ObITOBAsK XUMMSL.

3aumra: I[IpefcraBsieHre pe3yabTaToOB pellleHHsi KeiicoB B (hopMe MUHU-/I0K/Iazia C TIpe3eHTalyen
ITpome)xyTouHasi arrecTanus no guciumniHe (AudgdepeHMPoBaHHbIN 3aueT)

Bcero 72
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3. YCJIOBUSI PEAJIU3AIIAN ITPOT' PAMMBI OBIIIEOBPA30BATE/ILHOM
JACIIUTUTHBI

3.1. MaTepua/IbHO-TEXHUYECKOe o0ecreyeHmne
Peanu3aiusi miporpaMMbl  yueOHOW  JUCLIMIUIMHBI ~ TPOW3BOAUTCS C  TIpUMeHeHWeM
JVICTAHLIMOHHBIX TeXHOJIOTUM U TpeOyeT Hamuus 371eKTPOHHOM 00pa3oBaTe/ibHOM Cpe/ibl; yu4eOHOro
KabuHeTa.
KabuHeT corpiabHO-TyMaHUTAPHBIX JUCLIATUIAH
O6opyaoBaHue yueOHOro Ka0uHera:
KJlacCHas focka — 1 mrt.;
cronbl yuebHble — 10 mrT.;
CTy/bsi yuebHble — 20 mmiT.;
CTyJI IIperniofiaBaresisi — 1 mt.;
CTOJI Ipenozasaresis — 1 mr.;
HOYTOYK C BbIXO/IOM B ceTb Internet — 1 mmit.;
yueOHO — Har/sifHbIe TTOCOOUS TI0 JUCLUIUIMHE (TUIaKaT), MO/ie/ib COJTHEYHOU CUCTEeMBI -1
wt., ['obyc — 1 wmrT.
* yuyeOGHO-TIPAaKTHUECKOe 000py/j0BaHe, He0OXOAMMOe /ISl TIPOBeJIeHHsT TTPeyCMOTPEHHBIX
MporpaMMoi NpakTuyeckux 3aHsatui. B cootBercTBUe € 1.4.4. ®I'OC CIIO ponyckaercs
3amMeHa 000py/10BaHUs €T0 BUPTYaIbHbIMU aHAIOTaMH.

TexHuuecKkue cpeJCTBa 00y4yeHH:

®  KOMITBIOTEPHI C BBIXO/IOM B CeTh Internet;

® calitr «JIuuHasi CTyusi» C BO3MOXKHOCTBEO pPabOTHI C 3/IEKTPOHHBIM 00pa30BaTe/bHbIM
pecypcom;

®  57eKTPOHHbIE OMOIMOTEUHBIE pECYPCHI.

YueOHO-MeTOAUECKOE 00ecrieueHne AUCIHITHHBI:
* METO/JUUECKHE YKa3aHHUs 110 OpraHU3aliiy NMPaKTHUeCKUX 3aHSITHI;
* METOJJMUECKHe YKa3aHUs 10 CAMOCTOSITe/TbHOM paboTe.

3.2. UndopmanmonHoe odecneyeHne peajiu3anuy MpoOrpaMMbl

OcHOBHBIE HCTOUHUKH

1. Tabpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus 10 kmacc. - AKIIOHEpHOe
obuectBo «M3matenscTBo «IIpocBerrieHuex»

2. T'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A. Xumus 11 kmacc. - AKIMOHEpHOe
obujectBo «M3matenbcTBo «IIpocBerrieHuex»

3. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., Jlynun B.B. Xumus 10
KJacc. / mop pefakieit Jiynuna B.B. - AkiiponepHoe o61iectBo «V3gatensctBo «IIpocBelijeHe»

4. Epemun B.B., Kyssmenko H.E., [Jpo3goB A.A., Jlynun B.B. Xumus 11 knacc. / nop
peaakiueii JlynrHa B.B. - AkijoHepHoe o6iriectBo «/3aarenscTBo «IIpocBelrieHre»

Jlono/IHUTe/IbHBIE HCTOYHUKH

1. Xumwus. 10 knacc. Yriy6néHHeiii ypoBeHb: yueburk/ B.B. Epemun, H.E. Ky3bmenko,

B.U. Tepenun, A.A. [Jpo3gos, B.B. Jlynun; nop pex. B.B. Jlynuna. — M.: TlpocBenjenue,

2022. - 446, [2] c.: un.

2. Xumust. 11 kmacc. YraybnéHHbiii ypoBeHs: yuebnuk/ B.B. Epemun, H.E. Ky3pmeHko,
A.A. Ipo3nos, B.B. Jlynun; niog pea. B.B. JlynuHa. — M.: TIpocBeliienue, 2022, — 478, [2] c.:
WIL.
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3. Xumwst. YriybneHHsiid ypoBeHb. 10—11 kmaccel: pabouasi mporpamMma K mHAN Y MK

B.B. JlyHuHa: yueOHO-MeTouecKoe rocobue / B.B. EpemuH,
A.A. Jpo3nos, 1.B. Epemuna, 3.FO. Kepumos. — M.: [Ipoda, 2017. — 324, [1] c.
4. Merognueckoe mocobme Kk yuebnnky B. B. EpemuHa, H. E. Ky3bMeHko,

B.U. Tepennna, A. A. [Ipo3noBa u ap. «Xumwus. Yriy6ieHHbI ypoBeHb». 10 kmacc / B. B.
Epemun, AA. Hpo3nos, n.B. EpemuHa, B. . MaxoHuHa,

0. FO. CumonoBa, 3.FO. Kepumos. — M.: [Ipoda, 2018. — 339 c: u.

5. Metoguueckoe mocobue k yuebHuky B. B. Epemuna, H. E. Ky3bmenko, A. A.
[po3nosa u ap. «Xumus. YTaybseHHbIN ypoBeHb». 11 knacc / B. B. Epemun, A.A. [Ipo3zos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcroBa, 3.}FO. Kepumos. — M.: [Ipoda, 2018. — 423
C.: U/

6. I'yceBa, E. B. Xumus gyt CI1O: yue6Ho-MeToanueckoe nocodue / E. B. I'yceBa, M. P.
3uraniuvHa, [I. U. KynukoBa. — Kasaus: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-

2792-

7. IabpuensH, O. C., JIvicoBa, I'. I'. XuMus: KHUTA [/s TIperiofiapaTesis: yueb.-meTof,.
rocobue. — M. Akazemus, 2012. - 332 c.

8. Ilabpuensa O.C. Xumusi: yueb. aas crya. npod. yueb. 3apesenuii / O.C. 'abpuensH,
N.T". OctpoymoB. — M., 2016- 256 c.

9. abpuensa O.C. Xumus ass ipodeccuii U crieliiaabHOCTeH TeXHUUECKOTO MPOMUIIS:

yuUeOHWK /11 CTYA. YupekaeHWM cpen. mpod. obpasoanus / O.C. TabpuensH, W.T.
OcTtpoymoB. — 4-e u3g., ctep. — M: U3narenbckuii LeHTp «Akagemusi», 2017. — 272 c.

HNHaTepHeT-pecypchbl
1. hvsh.ru — XKypHan «Xumusi B KoJjie».
2. https://postnauka.ru/themes/chemistry — nekuud 1o XuMud Ha caiTe IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-niony/sipHbIi MPOEKT «3JjeMeHThI 00sbIol HayKu» ((U3MKa, XUMUsI, MaTeMaTHKa,
aCTPOHOMUS1, HAYKH O >KU3HU, HayKu 0 3eMsie). HoBOCTH HayKu, KHUT'M, HAYYHO-TIOMY/ISIPHbIE CTaThy,

NIeKLWHY, SHLUK/IONe1H.
3. http://gotourl.ru/4783 (http://potential.org.ru/)
Cant HayuHO-momnyssspHOro >xypHana «lloreHiuan». JXypHan wuspaércs ¢ 2005r., C
2011 r. — pasgen «XuMus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)
CalT HayYHO-TIOMYJIIPHOTO XKypHasia « XUMHUS U KU3Hb». JKypHan usgaércs ¢ 1965 r.

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

OTKpbITast 371eKTPOHHAs1 Oub/IMoTeKa XUuMU4ueckoro noprana «Chemnet», cofiep>kuT yueOHbIe

¥ MH(POPMAIMIOHHbIE MaTepyasIibl /sl IIKOJILHUKOB M yunTesnell. B Heli MOXKHO HaWTH yueOHMKH TI0
o011ieli 1 HeopraHMUeCKo XMMUW, OPraHUUeCcKoi XUMUH, MyJIbTUMe[uamaTepuarbl, a TakKe 3aZjaun
XUMHAYeCKUX OJTMMITHAJ] C pellieHUsIMU, 3a/lau BCTYTIUTEe/bHBIX 9K3aMeHOB /1/1s1 a0UTypHUeHTOB.

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

VHdopmalioHHble MaTepuanbl 06 onvMiiMazax: MoOCKOBCKOW ropo/icKo, Bcepoccuiickoi,

MeHieneeBckoi, MexxayHapogHou. [IpuBefieHbl 3a/laud TeOPeTHUECKUX M IKCIIepUMeHTaTbHbIX
TYPOB, NIOAPOOHbBIe pellleHus], CIMCKU U (poTorpaduu rnobeaurenei.

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

CucTteMa [UCTaHLMOHHOTO OOyueHWs, HarpaB/ieHHasl B TIepBYI0 Oouepe[b Ha MOATOTOBKY K
OJIMMITMA/IaM BCeX ypPOBHeM — OT WIKOMBbHBIX [0 MexayHapoaHoi. CalT COAep)KUT OrpOMHOe
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KOJIMUeCTBO 3a/lay, CrPyNMNUPOBaHHBIX KakK MO TeMaM, TaK U Mo onuMirajam. I1o BceM OCHOBHBIM
pasjziesiaM XUMHH MPUBE/IEH TEOPeTHUECKUI MaTeprai U pa300paHbl pellieHus TUTIOBBIX 3a/jau.

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

[Mopran mo HaHOTexHOMOrussM. OCHOBHasl 1ie/lb — pa3BUTHe oOpa3oBaHUs B 00/1aCTU
HaHOTEXHOJIOTHH U MOATr0TOBKA K UHTePHET-0/IMMITHa/ie 110 HAHOTeXHOIOTUSIM.

9. http:/gotourl.ru/4790 (http://webelements.com/)

Hapnéxnas crnpaBouHass WHGoOpMalds O XMMHUYECKHUX 3/1eMeHTax M MX CBOHCTBax (Ha

aHTJIMHCKOM $I3bIKe).
10. http://gotourl.ru/4792 (http://periodictable.ru/)
PyCCKOSI3bIUHBIN CAalT O CBOMCTBAX XUMUYECKUX 3/IEMEHTOB.
11. http://gotourl.ru/7180 (https://www.lektorium.tv)
HekomMepueckuii  callT  OH/IaMH-00pa30BaHMsl,  COZEPXKUT  MHOTO  WHTEPECHBIX

oOpa3oBaTe/ibHbIX KYPCOB W BHJEONEKUWN [/l IIKOJbHUKOB, CTYZEeHTOB U yuuTenel. EcTb
HECKOJIbKO KYPCOB 110 XUMHH.

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

Cauit Chemical Abstract Service — camblii aBTOPUTETHBIN B MUPe XUMUU UH(OPMAaLIMOHHBIN

VHTEepHeT-pecypcC (CalT MIaTHBIN).

13. http://www.organic-chemistry.org/

[TopTan 1o opraHMYeCcKOil XMMUU Ha aHTJIUMCKOM SI3bIKe.

14. http://www.xumuk.ru

CaliT 0 XuUMHM: KJacCMueckue Yy4eOHWKM, CIpPAaBOUHUKH, SHIUK/IONEIUH, TTOUCK
OpraHUYeCcKHUX U HeopraHM4eCcKUX peaki[ui, CoCTaB/ieHWe YpaBHeHUN peakLii.

15. http://orgchemlab.com/

CaiiT, MOCBAEHHBIN TTPaKTHUeCKOH paboTe B 1abopaTopyu

16. http://www.gramota.ru/;
17. http://www.gramma.ru/;
18. http://www.ruslang.ru.

ITporpammMHoe oGecnieyeHue:

[TporpammHoe obecrieueHue, SIBJISFOILEECS YaCTbIO  JIEKTPOHHOW  HMH(OPMALMOHHO-
obpa3oBaTe/ibHOM Cpefibl U Oa3upyrolijeecs Ha TeJIeKOMMYHHUKAL[MOHHBIX TeXHOJIOTHSIX:

- KOMITbIOTEepHBIe 00yUarolijiie MPOrpaMMBbI;

- TPEHVHI'OBBIe U TeCTUPYIOL1e [IPOrpaMMbl;

- UHTeJIIeKTya/ibHble pOO0TU3UPOBaHHBIE CUCTEMbI OLIeHKH KaueCTBa BBITIOJTHEHHBIX paboT.

ITporpamMma yrmipaByieHusi oOpa3oBarenbHbIM TpoileccoMm B JOUOC (MubopmaioHHas
TexHomnorus. [IporpamMma ympas/ieHusi oopa3oBarebHbIM TTpoijeccoMm. KOMBAT).
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4. KOHTPOJIb 11 OIIEHKA PE3YJ/JIbTATOB OCBOEHVSI OBII[EOBPA3OBATE/ILHOM
JACIIUTUTHBI

KoHTpo/b 1 OlLIeHKa pe3ysibTaToOB 00yYeHHs OCYIIeCTBIISETCS TpernojaBaresieM B IpOLiecce

TIPOBeJieHHsT TIPaKTUYeCKHX 3aHSATUN U /1abopaTOpHBIX PaboT, TECTUPOBAHUS, a TaK)Ke BBITOTHEHHUS

00yuaroIUMHUCS WHAUBUYATbHBIX 3a/laHUM, TIPOEKTOB, WCCIeOBaHUM. Pe3ysibTaThl 00ydeHUs
OTIpe/Ie/IAI0T, UTO OOYYarol[Uecst [O/DKHBI 3HAaTh, TIOHUMaTh U JEMOHCTPUPOBATH IO 3aBepIIIeHHUH
W3yUeHHsl JUCLIATI/IUHBI.

s dhopMUpOBaHMs, KOHTPOJIS U OLIEHKU pPe3y/IbTaTOB OCBOEHUS YueOHOW AMCI[UTUIMHBI

WCTO/b3YeTCs] CUCTeMA OIIeHOUHBIX MEpOTIPHUSITUM, Mpe/ICTaB/sonias Co00H KOMITIEKC y4eOHbBIX
MEpOTPUSATHH, COTJIACOBAHHBIX C pe3y/bTaTaMH 00yueHus v ChOpMY/IUPOBaHHBIX ¢ yueToM ®I'OC
COO (mpegmeTHbIe pe3y/bTaThl o guctunnHe) u PI'OC CIIO.

Tunbl O1jeHOYHBIX
No OK Mopyans/Pa3gen/Tema | Pe3yabTar 00ydyeHus .
MepOonpusATHH
I | OcHoBHOe copepxaHue
1 DopmyMpoBaTh
Pa3pen 1. OcHoBBI pMy/Hp
0a3oBble MOHATHSA U
CTPOeHHUs BellecTBa
3aKOHbI XMMUH
1.1 | OK01 CTpoeHue aTOMOB Cocrasisars xumudeckue |IITyaupoBaHue
XUMUUECKUX 3/IeMeHTOB |(popMy/ibl coeJUHEHUI B
. TectupoBanue
Y TIPUPOJAa XUMUUECKOW |COOTBETCTBUU CO
CBSI3U CTeIIeHbI0 OKHC/IeHUS BeIrmo/THeHne NpakTHYecKhX
XMMHUUYECKHUX 3/1eMeHToB, |3a4aHnn
3/1IeKTPOOTPULIATE/IbBHOCTH .
BrinosiHeHue 3a1aHni Ha
I depeHIIMaTILHOM 3aueTe
(9K3ameHe)
1.2 | OK01 |Ilepuoauueckuii 3akKoH U | XapakTepu3oBaTh LlITynrpoBaHue
OK 02 |rabmuma I.1. XMMUYECKHe 3JIEMEHThI B
TectrpoBaHue
MengeneeBa COOTBETCTBUU C UX
IIOJIOKEeHUEM B Brinonnenue MPAKTUYECKHUX
NeproJUUEeCKOoi cucTeme |33AaHAN
XUMHYeCKHX 37IEMEHTOB | KoHTpoibHast paGoTa
O.W. MenpesneeBa .
BrimonHenue 3a7jaHnii Ha
IuddepeHIMaIbLHOM 3aueTe
(3K3aMeHe)
2 Xapakrepu3oBathb TNkl |KoHTpO/1IbHast padoTa
Pazgen 2. XumMnueckue .
XUMHUYeCKHX peaknuid  («CTpoeHue BelljecTBa U
peaknuu
XHMHYECKHEe peaKIiu»
2.1 [OKO01 |Tunel XuMUYeCKUX CocTaB/ATh peakLiiu [IITyaupoBanue
OK 04 eaKLIUU COeJJMHEeHUs, Pa3/I0KeHUs
peaxn A P > |TectupoBanue
oOMeHa, 3aMelLeHus],
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Tunsl OIl€HOYHBbIX

Ne OK Mopaynb/Pa3gen/Tema | Pe3ynbTar 00yueHHUs .
MeponpPUATHIA
OKHUCJIUTENTHHO- BrbImosiHeHWe TpaKTHYeCKUX
BOCCTaHOBUTEJIbHbIE 3a/[aHUH
KLIUH
peaxh KoHTpospHast pabota
BrinosiHeHWe 3aJjaHui Ha
IvddepeHIMaIbHOM 3a4eTe
(9K3ameHe)
2.2 OIeKTPOJIUTAYECKast CoCTaB/sITb ypaBHEHUS LITynrpoBaHue
MCCOLIMALIMSI ¥ MOHHBIM | XMMUYECKUX peakLuU
A Huan peaxn TectupoBanue
obmeH HMOHHOTO 06MeHa C
yuacTHeM BrbInosiHeHWe MpakTUYeCKUX
HeopraHMyecKkux Beijects |33AaHAN
KoHTponbHast paboTa
BrinosiHeHWe 3a/1aHMM Ha
I depeHIMaIbLHOM 3aueTe
(3K3aMeHe)

3 Pazpgen 3. Ctpoenue u (UcciegoBars crpoenue u|KonTposbHas padora
CBOMCTBa CBOICTBA «CBoilicTBa HEOPraHUYECKHUX
HeoOpraHuYecKux HeOpraHu4YecKux BeIIecTB»

BelleCTB BelleCTB
3.1 | OK01 |Knaccudukarus, KnaccudunmpoBatb [IITyaupoBanue
HOMeEHK/IaTypa HeopraHuueckve
TectupoBaHnue
CTpOeHHe Bell[eCTBa B COOTBETCTBUU
HEOpPraHUYeCcKux C UX CTPOeHuEeM BeirnosyiHeHYe PaKTHYeCKUX
BellleCTB 3aZlaHuM
KonTponbHast paboTa
BriroiHeHWe 3a/1laHMi Ha
nvddepeHIaIbHOM 3ayeTe
(3K3ameHe)
3.2 |OKO01 PU3UKO-XUMUUECKHEe ¥YcraHaB1vMBaTh LITynrpoBaHue
OK 02  |cBoiicTBa 3aBUCUMOCTh (hH3UKO-
. TectrpoBanue
HeOpraHUuecKux XUMHUUECKUX CBOUCTB
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Tunsl OIl€HOYHBbIX

Ne OK Mopaynb/Pa3gen/Tema | Pe3ynbTar 00yueHHUs .
MepOonpusTUH
Bell|eCTB HeopraHUuyeCcKHXx BelllecTB |BbInoHeHWe MpakTHUYeCKUX
OT CTPOEHUSI aTOMOB U 3a/laHuM
MOJIeK TaK>Ke THII
O/IEKy7, aTa S 4 |KonrposnbHast paGora
KPHCTal/In4eCcKou
DELIEeTKH BrinosiHeHue 3a1aHni Ha
IvddepeHIMaIbHOM 3a4eTe
(9K3ameHe)
3.3 | OKO01 N penTudukaiys WccnenoBaThb LITynrpoBaHue
OK 02 |HeopraHuuecKux KaueCTBEHHbIE PeakLiu1
TectupoBanue
OK 04 BelLIeCTB HeopraHWYeCKuX BelleCTB
BeinosHeHne npakTU4ecKux
3a/laHU
KoHTponbHast paboTa
BrinosiHeHWe 3a/1aHMM Ha
I depeHIMaIbLHOM 3aueTe
(3K3aMeHe)

4 Pazpgen 4. Ctpoenue u (UcciegoBars crpoenue u|KonTposbHas padora
CBOMCTBaA CBoOIiCcTBa oprannveckux («CTpoeHHe U CBOMCTBA
OpraHnYecKnx BelleCTB OpPraHUYecKHX BellecTB»
BelllecTB

4.1 | OK01 |Knaccudukauus, KnaccudunmpoBatb [IITyaupoBanue
CTpOeHUe U OpraHvuecKye BellecTBa B
TectupoBaHnue
HOMeHK/IaTypa COOTBETCTBUM C UX
OpraHMYecKUXx BellecTB |CTpOeHHeM BeinosiHeHre NpakTHYecKux
3a/laHuH
KonTponbHast paboTa
BriroiHeHWe 3a/1laHMi Ha
nvddepeHIaIbHOM 3ayeTe
(3K3ameHe)
4.2 | OK01 CBoMCcTBa OpraHAYecKux | Y CTaHaB/IMBaTh [ITysupoBaHue
OK 02 COeIMHEeHUM 3aBUCUMOCTb (PU3UKO-
. TectupoBanue
OK 04 XVMUYeCKHUX CBOUCTB

OpraHuyvecKrx BelecTB OT
CTPOEHUS1 MOJIeKY/I

BrinonHeHne NpakTU4eCcKux
3a/laHUH

KoHTpospHast pabota

BrinosiHeHue 3a1aHni Ha
I depeHIMaILHOM 3aueTe
(3K3ameHe)
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Tunsl OIl€HOYHBbIX

Ne OK Mopaynb/Pa3gen/Tema | Pe3ynbTar 00yueHHUs .
MepOonpusTUH
4.3 | OK01 Wpentudukarys UccnenoBaThb [ITymupoBaHue
OK 02 |opraHuueckux BellleCTB, (KaueCTBEHHbIE peaKL{y Tectuposarue
OK 04 |ux 3HaueHue U OpraHuy4yecKux
TipyMeHeHre B ObITOBOM |COeMHEHHM OT/Ae/TbHBIX BRITIOTHEHME MPAKTHYCCKHX 33/jaHHH
Y TIPOU3BO/ICTBEHHOM KJIaCCOB KonTponbHas pabota
ASATENLHOCTH He/I0BEKa BrirosHeHve 3a/iaHul Ha
IuddepeHLIManbHOM 3aueTe
(3K3ameHe)
5 Paspen 5. XapakTrepHu3oBaTh
KuneTnueckue u BJ/IMSIHHME Pa3/IMYHBIX
TepMoAnHaMuueckue |¢akTopoB Ha
3aKOHOMEPHOCTH paBHOBeCHEe U CKOPOCTh
NPOTeKaHUA XHMHUYECKHX peaKiui
XUMHUYECKHUX Peaknu
5 |OKO01 |Ckopoctb xuMHUueckKux |XapakTepusoBaTb lITysupoBanue
OK 02 peakUui. XMHUYeCKoe |BIUSIHUE KOHLIeHTpaLuu Tectuposarue
paBHOBecHe pearvpyroL1X BelleCcTB U
BrIro/iHeHre PaKTHUeCKUX 3a/laHui
TeMrepaTypbl Ha CKOPOCTb p A
XUMHUYECKUX peakLui KoHTposibHast pabora
XapaKTepU30BaTh BrITioyHeHMe 3ajaHAi Ha
B/IHAE U3MEHEHNA IuddepeHLIaNTEHOM 3aUeTe
KOHL|EHTPAL|UH BEIeCTB, |(3k3amene)
peaxkLiy Cpejbl U
TeMIlepaTypbl Ha
cMeleHre XUMUYeCKOro
paBHOBeCHs
6 HWccnepoBaTh HCTHHHBIE
Pa3pgen 6. PacTBopHbI PacTBOPBHI C 33/JaHHBIMHA
XapaKTepUCTUKaMH
6.1 | OKO01 [TonsTue o pacTBopax Pa3nuyarh UCTUHHBIE IlITyuposaHye
OK 02 pacTBOpPHI Tectuposarme
BrinosnHeHnue MMPpaKTU4YeCKUX BH,Z[aHI/Iﬁ
KoHTposbHast paboTa
BrirosiHeHue 3afiaHuii Ha
nuddepeHIaTbHOM 3aueTe
(sx3ameHe)
6.2 | OKO01 UccnenoBanue croiictB |UccnenoBaTh Ghr3muKo- IItyaupoBaHye
OK 04 |pactBOpOB XMMHUYeCKHe CBOMCTBA Tectuposanie

HNCTHMHHBIX PACTBOPOB

BrIrosiHeHre IpakTUYeCKUX 3aJaHui
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Tunsl OIl€HOYHBbIX

Ne OK Mopaynb/Pa3gen/Tema | Pe3ynbTar 00yueHHUs .
MepOonpusTUH
KoHTpobHast paboTta
BrInonHeHye 3a/jaHui Ha
nmuddepeHIaTbHOM 3aUeTe
(aK3ameHe)

II | IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/iep)KaHMe (Co/iep)KaHue MPUKJ/Ia/{HOTr0 MOAY/JIsl)

7 Pa3pen 7. OueHuBaTh NOC/AeACTBHA|3alMTa Kelica (C yueTom
XuMHUA B OBITY H OBITOBOW H Oyaymiei mpodeccCHOHA/TBHOM
NPOM3BO/ICTBEHHOM NMPOU3BO/CTBEHHOM AesTeTbHOCTH)
JeATe/IbHOCTH AeATe/IbHOCTH Ye/loBeKa
Jye/I0BeKa C IMO3HIMH

IKOJIOTHUeCKOH
0e3omacHoCcTH
OK 01 |[Xwumus B ObITY U OuenuBatsk nocnencteust | LTyanposanue
OK 02 MPOX3BO/ICTBEHHOU ObITOBOM U Tectuposane
OK 04 |meATe/lbHOCTH YesiOBeKa |MPOM3BOJCTBEHHOU
BrhinosiHeHMe TTpaKTUYeCKUX HUH
OK 07 JesiTeJIbHOCTU YesioBeKa C O/THEHHE Tpa ECKHX 3aAd

MO3ULIMH 3KOI0TUUeCKOH
0e30macHOCTH

KoHTposbHast paboTta

BeirosiHeHYe 3a/jaHui Ha
nmuddepeHIaTbHOM 3aueTe
(3K3ameHe)
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