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Hacrosijasi mporpaMma 1o XUMHU COCTaBJieHa /ijist ydarmxcs 10-11 kmaccoB Ha 6a30BOM ypOBHe B
obweme 68 uacos (1uac B Heziestto B 10 kiacce, 1 uac B Hefieso B 11 kacce).

1. TIpuka3za Muno6pHayku P® Ne 413 ot 17.05.2012 ( B pea. ot 29.06.2017)

2. Tlpuka3 Muno6pa3oBanusi P® Ne 1312 ot 09.03.2004 (8B pea. ot 01.02.2012)

3. TlpumepHasi ocHOBHasi oOpa3oBaTe/bHas MporpaMMa cpefHero obiero obpasoBanusi (B pep.
ot 12.05.2016)

4. OcHoBHass obpa3oBaresibHast TIporpaMma cpefiHero obujero obpaszoanusi I'BOY COLI nm.
B.C. YekmacoBa c. bonbiioe MukymkuHo (yTBep)kzeHHasi NpUka3om Ne or 30 urons
2017r.)

5. M.H.AdanacbeBa Xumwus. Paboume mporpammelIlpeamerHass suHus yuebHukoB I.E.
Pynsutuca, @.I'. ®enpamana. 10-11 knaccel. basossiii yposens. M., »IIpocsemjenue» 2018

6. YMK aBtopos I'.E.Pya3utuca, ®@.I'.denpamana

IJeasaimu uzyueHus XxXumuu 6 cpeoHell WKosle S6AAI0MCS:

1. ¢opmupoBaHue yMeHHUsI BH/ETb M TOHMMaTh L[eHHOCTh 00pa30BaHMs, 3HAUMMOCTb XHMHUECKOTO
3HaHUS /I KaX/J0ro uyejoBeKa He3aBUMCUMO OT ero MnpogeCCUOHANbHOMN [leATelbHOCTH; YMeHHe
pa3nuyath (paKThl M OLIEHKH, CpPaBHMBaTh OLIEHOUHblE BbIBO/bl, BHUJETb UX CBfI3b C KPUTEPUSIMHU
OLIEHOK U CBSI3b KDUTEPUEB C OIpeJe/IeHHOM CUCTeMOM LIeHHOCTel, (OopMy/JIupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO TIO3ULIUIO;

2. ¢opMHpoBaHMe I|e/I0OCTHOT0 MpeACTaB/IeHUsA O MUPe, NPe/CTaB/IeHUsl O POJIM XMMHU B CO3/laHUU
COBPEMEHHOW eCTeCTBeHHO-HAyUHOW KapTHHBI MHDPA, YMeHHs OOBSCHATH OOBEKTHI U TIPOLIeCCHI
OKpy>Katollleld JeMCTBUTENbHOCTH (NIPUPOJHOM, COLIMATbHOW, KY/JIbTYDHOM, TEXHUYECKOW Cpejibl),
WCMO/b3Y$ AJIs1 5TOT0 XMMUYeCKHe 3HaHUS;

3. mpuoOpereHHe OMNbITa pa3HOOOpPA3HOW JleATeNbHOCTH, OIbITa TIO3HAHUSI W CaMOIIO3HAHWS,
K/TFOUEBbIX HaBBIKOB (KJ/IFOUEBBIX KOMIIETEHTHOCTeN), MMEIOLUX YHHBepcarbHOe 3HaueHue Jisi
pa3/IMyHbIX BU/IOB [IeSITETbHOCTU — HaBBIKOB pellieHUsi Mpo0sieM, TPUHSTHS pelleHHid, TOUCKa,
aHam3a u  00paboTku wHGOpMaLuK, KOMMYHUKAaTHBHBIX HABBIKOB, HaBBIKOB W3MEPEHHH,
COTpY/AHHWYeCTBa, Oe30macHoro obpallieHusl ¢ BelljeCTBaMH B TIOBCeIHEBHOW YKU3HU.

4. ocBoeHMe 3HAHUM O XMMUUECKOW COCTaBJISIIOLLeN eCTeCTBeHHOHAYYHON KapTUHbI MUPA, Ba)KHEUIIINX

XUMWYEeCKUX TIOHSITUM, 3aKOHaX U TeOPUsIX;

5. oB/jajeHHMe YMEHHSIMM TIPUMEHSTh TIOMyuYeHHble 3HaHWS /19 OOBsSCHeHWs Pa3HO0Opa3HBIX
XUMUYECKUX SIBJIEHUM W CBOWCTB BeI|eCTB, OLEHKM POIM XUMWK B Pa3BUTUU COBPEMEHHBIX
TeXHOJIOTU Y TIOTyYeHUN HOBBIX MaTepuasoB;

6. pa3BuUTHe TI03HAaBaTe/bHbIX WHTEDECOB U MHTEe/IeKTyalbHbIX CIIOCOOHOCTe B Tpoliecce
CaMOCTOSITEJTBHOTO ~ TIPUOOpeTeHUs] XUMHUeCKMX 3HaHMM C WCII0/Ib30BaHWEM  PasAYHBIX
WCTOYHHKOB MH(OPMAL[|H, B TOM UKC/ie KOMITbIOTEeDHBIX;

7. BocnIUTaHWe YOeXJeHHOCTH B TIO3UTHMBHOM pOMM XWMHUHM B JXM3HHM COBPEMEHHOrO OOILecTBa,

He00X0/IMMOCTH XUMHUeCKH TPAMOTHOTO OTHOIIIEHUSI K CBOeMY 3/J0POBbIO U K OKpY’Katolllel cpefie;

8. mpuMeHeHHMe MOJIyYeHHBIX 3HAHUW U YMeHUH i 0e30MacHOTO HCMO/Ib30BaHUSI BeIIeCTB U
MaTepHasioB B OBbITY, CeTbCKOM XO3SICTBEe M Ha TPOW3BO/CTBE, pellleHus MpaKTUUecKuX 3ajiau B
TOBCEJHEBHOM >KU3HM, TpeAyIpeX/eHus sB/eHWW, HaHOCAILIMX BpeJ, 3[0POBbI0 4Ye/oBeKa U
OKpY>Karollleil cpefie.

TpebOoBaHusi K TNpeAMeTHBIM pe3yJbTaTaM OCBOeHHs 0a30BOro Kypca XUMHH [O/DKHBI
OTpa)kaThb:

1) chopMHpOBaHHOCTH TpeJCTaBIeHUd O MecTe XUMUMA B COBPEMEHHOM HayuHOW KapTMHE MHpa;
MOHMMaHWe pOJIM XMMHUM B (DOPMHPOBAHWHM KpYyro3opa MU (PyHKIJMOHA/JBHOW IPaMOTHOCTH 4YesiOBeKa JJIs
pellieHus TPAaKTUUeCKUX 3a/iay;

2) B/aZileHMe OCHOBOMOJAralolliMMM XUMWUECKUMM TIOHATUSIMM, TEOpUsSIMH, 3aKOHaMH U
3aKOHOMEPHOCTSIMU; YBepeHHOe M0/Ib30BaHue XMMHUYeCKOW TePMUHOIOTHEeN U CUMBOJIMKOM;

3) BnajieHre OCHOBHBIMU MeTO/|JaM{ HayYHOTO TT0O3HAHUS, WCITIO0/Ib3yeMbIMU B XMMUH: Hab/roeHue,
orvcaHue, W3MepeHHe, SKCIIepUMeHT; yMeHHe o00pabaTbiBaTh, OOBSICHATH pe3y/bTaThl TPOBeEHHbBIX
OTIBITOB U /leflaTh BBIBOJBI; TOTOBHOCTb M CIIOCOOHOCTH TIPUMEHSITh MEeTOAbI TO3HAHUS TP pelleHuH
MpaKTUYeCKUX 3a/ay;



4) chOopMHPOBAHHOCTb YMEHMs [laBaTb KOJMUECTBEHHble OLIEHKM M TPOBOJWUTH pacyueThbl IO

XUMHUUECKUM (pOopMyJ/iamM U ypaBHEHUSIM;

5) B/IajieHUe MPaBUIaMH TeXHUKK 0€30T1aCHOCTHU TIPY UCIT0/Ib30BaHUM XUMUUYECKHUX BEIIeCTB;
6) cdhopMUPOBaHHOCTb COOCTBEHHOM TIO3WI[MM TI0 OTHOILIEHWI0 K XUMWUYECKOW HWH(MOpMaLUH,

T10/TyyaeMoi U3 pa3HbIX UCTOYHUKOB.
Pe3yabmambl 0c80eHUs1 Kypca Xumuu.

HesitenbHOCTL 006pa30BaTeILHOTO yUpeXKAeHus 0011ero oopa3oBaHust B 00yueHUA XUMUU B CpeTHeH

IIKOJIe 4OJ/DKHA OBITB HallpaBJ/iIeHd Ha AOCTW>KeHHe C/IeAYHIOLUIUX JIMYHOCTHBIX pe3y/ibTdTOB:

B 1|eHHOCTHO-OPHUEHTALMOHHOU c(epe — BOCIUTaHUe YyBCTBA TOPAOCTH 32 POCCUMCKYIO
XUMHUUECKYI0 HayKy, T'yMaHU3Ma, 1ie/ieyCTPeM/IEHHOCTH;

B TPY/I0BOM chepe — TOTOBHOCTh K 0CO3HAHHOMY BBIOODY /lanbHelIeli 06pa3oBaTe/lbHON
TpPaeKTOpUY;

B NI03HaBaTe/IbHOU c(epe — yMeHHe yIpaB/saTh CBOel N03HaBaTe/IbHOU [1eSITe/IbHOCTBIO.

MeTaHpe,Z[METHbIMI/I pe3y/bTaTaMH OCBO€HUS BbIITY CKHUKdAMU OCHOBHOI IIKOJIBI MMporpaMmslI 110 XUMHUH
ABIAKOTCA:

®  UCTO/Ib30BaHME YMEHUH U HaBBIKOB Pa3/IMUHBIX BU/IOB TI03HABATE/ILHOM [1€SITeTbHOCTH,
TIPUMEeHeHHe OCHOBHBIX METO/IOB MO3HaHMUs! (CUCTEMHO-UH(OPMALMOHHBIN aHa/IH3,
MOZIe/TMPOBaHKE) [/l U3yUeHUsI Pa3/TUUHBIX CTOPOH OKPYKatollel 1eHCTBUTeTbHOCTH;

®  CTO/b30BaHKe OCHOBHBIX MHTE/UIEKTYalbHBIX OMepaLuii: (hopMy/IMpOBaHUe TUIIOTe3, aHA/IU3 U
CHHTe3, CpaBHeHue, 000011jeHre, CUCTeMaTH3alysl, BbISIBJIEHHEe TIPUUMHHO-C/IeICTBEHHBIX CBSI3€eH,
TIOMCK aHaJIoroB;

® yMeHHe reHepUpPOBATh U/ U OTIPe/IeNIATh CPeJCTBA, HEOOXOJUMBIE /IS UX Pear3aliyy;

® yMeHHe OIpeJeNsATh LeJIM U 3a/lauu /1esITe/IbHOCTH, BBIOMPATh CPe/ICTBA peanr3aliiy e/ U
MIPUMEHSTh UX Ha MPAKTHKE;

®  UCIO/Ib30BaHUE PA3/IMYHBIX UCTOYHUKOB MH(POPMALIUK, TIOHUMAaHKe 3aBUCIMOCTU CO/IeP)KaHUs U
(opMbI NpeicTaB/ieHNsT MH(GOPMALMK OT LeJiell KOMMYHUKALIMK U aZipecara.

B obnactu mpeMeTHBIX pe3y/IbTaTOB 00pa3oBaTe/ibHOE YupexxjeHre obiriero o6pa3oBaHust

TMpeIoCTaB/IsIeT YUeHHKY BO3MOKHOCTb Ha CTYTIeHU CpefHero (IOoIHOTo) 001iero o6pa3oBaHUs HAYUUTHCS:

B [103HABaTeILHOM cdepe:

JlaBaThb OTIpe/ie/ieHsl HayYHbIM TOHSATHUSIM;

OTKMChIBATh IeMOHCTPAL[MOHHbIE U CAMOCTOSATEIbHO MPOBO/IMMBbIe SKCIIEPUMEHTbI, UCTIO/Ib3YS [1/1s1
3TOr0 eCTeCTBEHHbIN (PYCCKUM) S3bIK U 13bIK XUMUU;

OTKMChIBATh U pa3/nyaTh U3yueHHbIE K/1aCcChl HEOPraHMYeCKUX U OpraHnyecKux CcoeZiMHeHUH,
XUMHYeCKUe peakLiy;

K/IaCCU(PULIMPOBATh U3yUeHHbIe 00BEKTHI U SIBJIEHNS;

Hab/I0IaTh IEMOHCTPUPYEeMbie U CaMOCTOSITeTbHO IMPOBO/IMMbIE OITBITHI, XUMUYeCKHe pPeakLvy,
MPOTeKaroIye B MPUPO/ie U B OBITY;

Jles1aTh BBIBO/IBI M YMO3aK/IFOueHUst U3 HabJTroieHnH, N3yUeHHbIX XUMUUeCKHUX 3aKOHOMePHOCTeH,
MIPOrHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BELL[eCTB 10 aHa/IOTUM CO CBOMCTBaMU U3YUYEHHBIX;
CTPYKTYPHUPOBaTh U3yUYeHHbI MaTepHar;

VMHTepNpeTUpPOBaTh XUMHUYECKYH MH(OPMAL1IO, T0JIyUeHHYIO U3 APYTUX UCTOUHHUKOB;
OMUCHIBaTh CTPOEHHEe aTOMOB 371eMeHTOB I-1V neprozioB ¢ UCIonb30BaHWEM 371eKTPOHHBIX
KOH(Urypaiuii aToMoB;

MO/le/TMpOBaTh CTPOEHHE TIPOCTEUILINMX MOJIEKYJl HEOPraHWMYeCKUX U OpraHuuecKrx BelLecTB,
KpHCTaJloB;

B 1IeHHOCTHO-ODHUEHTAlIMOHHOM cdepe:

aHAJTM3UPOBATh U OLIEHUBATh TIOC/Ie/ICTBUS /TSI OKPY>Karollieid cpe/ibl ObITOBOM U TIPOU3BO/ICTBEHHOU
JlesiTe/TbHOCTH YesioBeKa, CBsI3aHHOM C repepaboTKOM BellecTs;

B TDVIOBOU cdepe:

MMPpOBOJUTb XUMHUEeCKUMN SKCIIepUMEHT;

B chepe HU3NUYECKON KYIbTYDbL:

OKa3bIBaTh TIEPBYIO MIOMOILb TIPU OTPABJIEHHUSIX, 0XKOTaX U JPYTUX TPaBMax, CBSI3aHHBIX C
BeIleCTBaMH U 1abopaTOpHBIM 000pY/[0BaHHEM.

BbInyCKHUK Hayyumcsi:



* OTMCHIBATb CBOMCTBA TBEP/IBIX, )KUJKUX, Fa3000pa3HbIX BeIeCTB, BbI/IE/ss UX CYI[eCTBeHHbIe
TIPU3HAKWY;

* XapaKTepH30BaTh Bell[eCTBa 10 COCTaBy, CTPOEHHIO ¥ CBOMCTBAM, yCTaHAB/IWBATh TIPUUUHHO-
CJ/leZICTBeHHbIEe CBSI3U MeXKIy JaHHBIMHU XapaKTepHUCTUKaMU BelljeCTBa;

* PaCKphIBaTh CMBIC/T OCHOBHBIX XUMUUECKUX TTOHSATHM «aTOM», «MOJIEKYJIa», «XUMUUeCKUH
3JIEMEHT», «TIPOCTOE BELeCTBO», «CJIOKHOE BeLeCTBO», «BaJIEHTHOCTh», UCI0JIb3Ys 3HAKOBYIO
CUCTEMY XUMUU;

« 1300pakaTh COCTAB MPOCTEUIIINX BEIIeCTB C TIOMOIIBI0 XUMUUECKUX (OPMYJ/I U CYIIIHOCTD
XUMUYECKUX peakKlUi C TIOMOII[bI0 XUMHUUYECKHUX YpaBHeHUM;

* BBIUMC/ISITh OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO Y MOJIIPHYHO MacChl BEILIeCTB, a TaK)Ke MaCCOBYHO
JIOJIF0 XUMUYEeCKOT0 3/IeMeHTa B COeJJUHeHUsIX /IJIsl OLIeHKU UX TPAKTUUeCKOl 3HaUMMOCTH;

* CpaBHMBATh 110 COCTaBY OKCH/IbI, OCHOBaHUSI, KUC/IOTHI, COJIH;

* K/1acCUUIMPOBAaTh OKCU/IbI M1 OCHOBaHUS TI0 CBOMCTBAM, KMCJ/IOThI U COJIM TI0 COCTaBYy;

* OTMCHIBATh COCTAaB, CBOMCTBA U 3HaUeHHe (B MPUPO/ie U MPAaKTUUeCKOU JesiTe/IbHOCTH
yesioBeKa) MPOCTHIX BellleCTB — KUC/I0PO/a U BOJIOPO/a;

« IaBaTh CPaBHUTEJIbHYIO XapaKTePHUCTHUKY XUMHUECKUX 37IeMEHTOB U Ba)KHEMUIITNX COeMHEeHUM
eCTeCTBEeHHBIX CEMEMCTB IIleJIOUHbIX MeTaJI/IOB U Ta/IoreHOB;

* MI0/Tb30BaThCs TabopaTOpHBIM 060PYZOBaHNEM Y XUMUUECKOM MOCY/10M;

* IPOBO/IUTH HEC/IO)KHBIE XUMUUECKHE OTbITHI U HAaOJII0/IeHUs 3a U3MeHeHUsIMU CBOMCTB
BeII[eCTB B Ipoliecce UX MpeBpallleHni; cobsito1aTh MpaBr/ia TeXHUKU 6e30MacHOCTH MpU
TIpOBe/IeHUU HaOJIr0/IeHN U OTIBITOB;

* pa3/uuaTh IKCIIePUMeHTaIbHO KUC/IOTHI U 111E/10UH, TI0JIb3YsCh MHAWKAaTOPaMU; 0CO3HABAaTh
Heo0X0UMOCTh COOM0IeHNsT Mep 0e3011acHOCTH TIpY 0OpaIleHHUH C KMC/I0TaMH | 1[e/T0YaMHU.
BbInycKHUK no/1yuum 603MOMCHOCTb HAYUUMbCSI:

« TPAMOTHO 06OpalllaThCs C BelljeCTBaMU B ITOBCeHEBHOM >KU3HU;

* 0CO3HaBaTh HEOOXOAUMOCTb COOTFOZIEHUST TTPABHIT 9KOJIOTHUECKH 6€30T1acCHOTO TIOBE/IeHUS B
OKPY>Karollier MpUpOJHOM Cpejie;

* IOHUMAaTh CMBIC/I U He0OX0IUMOCTb COB/TFOZIeHsI TIPe/IITUCaHWM, TIpe/jjlaraeMbiX B
WHCTPYKIUSX 10 UCITO/Tb30BAHHUIO JIEKAapCTB, CPeJCTB OBITOBOM XUMUU U [P.;

* UCII0/Tb30BaTh NMPUOOpeTEHHBIE KTH0UeBble KOMITETeHTHOCTH MPH BBITIOJTHEHUN
WCCIe[J0BaTeTbCKUX MPOEKTOB TI0 W3YUYeHHI0 CBOMCTB, CII0COO0B TM0JTyueHus: U pacrio3HaBaHUs
Bell[eCTB;

* pa3BMBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, MCI0/Ib3Ysl CPeZICTBA YCTHOM U MUCbMEeHHOM
KOMMYHUKALUU TIpU paboTe ¢ TeKCcTamu yueOHUKA U IOTIOJTHUTeTbHOM JIUTepPaTypoi,
CTPaBOYHBIMU TabJIMI[aMHU, TTPOSIBJIATE TOTOBHOCTh K YBa)KEHUIO MHOW TOUKY 3peHust TIpU
00CY)KZeHUH pe3y/IbTaTOB BLIMIOTHEHHOW paboThl;

+ 00bEKTHBHO OLIEHHMBaTh UH(POPMAIIHMIO O BeIleCTBaX U XMMHUECKHX MPOoLieccaxX, KpUTHUeCKH
OTHOCHUTBCS K TICeB/IOHAYUYHOM MH(OpMaIH, HeI0OpOCOBECTHOM peK/iame, Kacarolecst
WCTI0/Th30BaHUSI Pa3/TMUHBIX BeIIleCTB.

ITepuoguyeckuii 3aK0H M MIepHOJHUYeCKasi CHCTeMa XMMHUYECKHX 3/1IEMeHTOB

. A. MenpeneeBa. CTpoeHue BelecTBa

BbInycKHUK Hayyumcsi:

* KIacCU(UIIMPOBaTh XUMHUUYECKHe 3/IeMeHThI Ha MeTasl/ibl, HEMeTaJlIbl, 3/IEeMeHThI, OKCU/IbI U
TU/IPOKCU/IBI KOTOPBIX aM(OTepHbI, U HHEPTHBIE 37IeMeHThI (Ta3bl) /7151 0CO3HAHUSI BaKHOCTH
YTIOPSIZIOUeHHOCTU HayUHBIX 3HAHU;

* pacKpbIBaTh CMBIC/I IIepuoAguueckoro 3akoHa /1. . MeHeneeBa;

* OTMCBIBATh Y XapaKTepH30BaTh TabIMUHYIO GOpMY NEPUOANUECKON CUCTEMBI XUMUUECKHX
3/IEMEHTOB;



* XapaKTep130BaTh COCTaB aTOMHBIX s/lep U pacripefiejieHue Yrcsia 3/1eKTPOHOB 10
5JIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKUX 3/IEMEHTOB MaJlbIX [ePHOI0B NTePUOAUYECKOU
CUCTEMBI, a TAK)XXe Kaus U Ka/bLvs;

* pa3uuaTh BUJbl XUMUUECKOU CBSI3U: MOHHYI0, KOBaJIEeHTHYIO TMO/ISIPHYI0, KOBaJIEHTHYIO
HeTOJISIPHYI0 ¥ MeTa/l/TN4eCKy1o;

« 300pa’kaTh 3/1IEKTPOHHO-MOHHBIE POPMYJIbI BelllecTB, 00pa30BaHHbBIX XUMUUECKUMU CBSI3SIMU
pasHOro BU/a;

* BBISIB/ISITh 3aBUCUMOCTb CBOMCTB BeLL|eCTB OT CTPOEHHUS UX KPUCTANIMYECKUX PeLIETOK:
VIOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METa/I/TNYeCKHUX;

* XapaKTep130BaTh XMMUYeCKHe 3JIeMEeHThI U UX COeJMHEeHHsI Ha OCHOBE T0JI0)KEeHUS 37IEMEHTOB
B MepPUOINUECKON cHCTeMe U 0COOeHHOCTel CTPOeHUsI UX aTOMOB;

* OMKCHIBaTh OCHOBHBIE 3Tanbl OTKPbITHSA [1. VI. MeHeneeBbIM MeproruecKoro 3aKkoHa U
MeprUoIUUeCKON CUCTeMbI XUMUYECKUX 37IeMeHTOB, )KU3Hb M MHOT000pa3HyI0 HayUHYHO
JlesiTeTbHOCTb YYEHOT0;

* XapaKTep130BaTh HAyUHOe U MUPOBO33peHUeCKOe 3HaueHue mepruoMueckoro 3akoHa v
MepUOJUYEeCKON CUCTEMbl XUMUUeCKUX 371emeHToB []. V. MeHzeneeBa;

* 0CO3HaBaTh Hay4HbIe OTKPBITUS KaK pe3yJbTaT JIUTeNbHbIX HabJIt01eHu, ONbITOB, HAyUHOU
MOJIEMUKH, MIPEO0/0JIEHUS] TPYAHOCTEN U COMHEHUH.

BbInyCKHUK No/1yuyum 603MOMCHOCb HAyUUMbCsl:

* 0CO3HaBaTh 3HAUeHWe TeOpPeTUUeCKUX 3HAHWUM [I/Isl MPaKTUUeCKOM JiesiTeIbHOCTH Ye/I0OBEeKa;

* OTUCHIBATh W3yUeHHbIe 00BEKThI KaK CUCTEeMBI, IPUMeHsIsI IOTUKY CUCTEMHOI'0 aHa/n3a;

* IPUMEHSTh 3HaHUS O 3aKOHOMEPHOCTSIX [MepUOJAYeCKON CUCTEMbI XUMUYECKUX 3/1IEMEHTOB
[7is1 0OBbSICHEHUS U TIPeIBU/IeHUSI CBOMCTB KOHKPETHBIX BeIlleCTB;

« pa3BUBaTh MH(OPMALIMOHHYIO KOMIIETEHTHOCTh MTOCPeZICTBOM YTy0/ieHus1 3HaHUM 00 UCTOPUH
CTaHOBJIEHHUSI XMMUYeCKOU HayKU, €6 OCHOBHBIX MMOHSATHM, TEPUOANUECKOT0 3aKOHa KaK OJJHOTO
Y3 B&KHEUILMX 3aKOHOB MPUPO/IbI, a TAK)XKEe O COBPEMEHHBIX JOCTW)KEHUSAX HayKU U TEXHUKH.
MHoroo0pa3ue XUMHYECKHX pPeaKIui

BbInycKHUK Hayyumcsi:

* 0OBSICHATD CyTh XMMUUECKHX IMPOLIECCOB U UX MPUHIUITAAIBHOE OT/IMUKe OT (hHU3NUeCKUX;

* Ha3bIBaTh MPU3HAKU U yCJIOBUS TPOTEKAHUSI XUMUUECKUX pPeakLvy;

* YCTaHaB/IMBaTh MPUHA//IEXKHOCTh XUMUUECKOW peakLUU K OmpefeéHHOMY THITy M0 OZHOMY
13 KJIaCCU(PUKAL[MOHHBIX MPU3HAKOB: 1) MO UMCIYy U COCTaBY MCXO/HBIX BellleCTB U MPOAYKTOB
peakuyy (peakLyu COeJVHEHUs], Pa3/ioyKeHusl, 3aMellleHrs 1 0OMeHa); 2) 10 BBIZIe/IEHUI0 WIIN
TOTJIOLLIEHHIO TeTUIOThI (peakLMM 3K30TepMUYecKue W SHJ0TepMUuecKue); 3) Mo HW3MeHEeHUIO
CTerleHel OKUCJIeHUSI XUMUUeCKUX 371eMeHTOB (peakluy OKUC/IUTeTbHO-BOCCTAaHOBUTE/bHBIE);
4) 1o o6paTUMOCTH Mporiecca (peakiiy oOpaTuMble ¥ HeOOpaTHUMbIe);

* Ha3bIBaTh ()aKTOPbI, BJAUSIOL[ME HA CKOPOCTh XUMUUECKUX pPeakLvy;

* Ha3bIBaTh ()aKTOPbI, BAUSIOL[ME Ha CMellleHhe XUMUUYeCKOT0 pPaBHOBECHUS;

* COCTaBJ/ISITh YPAaBHEHUS 37I€KTPOJTUTUUECKOW UCCOLMALIUM KUC/IOT, IIieJI0Ueid, CoJiel; TOTHbIe
W COKpallleHHble MOHHble ypaBHeHHUs1 peakluid oOMeHa; ypaBHEHHSI OKUC/IUTE/bHO-
BOCCTaHOBUTE/IbHBIX PeaKLuij;

* IPOTHO3UPOBATh MPOAYKTbl XWMHUUYECKUX peaklydid 1o ¢opMysiaM/Ha3BaHUSIM HCXOJHBIX
BelL[eCTB; OMpe/ie/isiTh UCXOZHbIe BelljeCcTBa Mo popMysiaM/Ha3BaHUsIM MPOIYKTOB Peakivy;

* COCTaBJISITb YpPaBHEHHWsI peaklUil, COOTBETCTBYIOLIUX MOCAe[0BATEbHOCTH («LIEMOYKe»)
rpeBpallleHnid HeOpraHWYeCKrX BeIleCTB pa3/InyHbIX K/1acCOB;

* BBISIB/ISITh B IIPOL{eCCe SKCIIePUMeHTa MPY3HaKKY, CBUZETe/IbCTBYIOLME O POTeKaHU!
XUMHUYECKOU peakLuu;

* TIPUTOTOBJISATH PACTBOPHI C OTpe/ie/IEHHON MaCcCOBOM J0Jiel paCTBOPEHHOTO BellleCTBa;



* OTIpe/lesIATh XapaKTep Cpe/ibl BOJIHBIX paCTBOPOB KUC/IOT U I1je/loueld 1o U3MeHeHH0 OKPacKu
VH/JWMKaTOPOB;

* IPOBO/IUTH KaueCTBeHHbIE PeaKliyH, TOTBepPXK/Aatollie Haluure B BOJHBIX PaCTBOpax
BellleCTB OT/leJIbHbIX KaTUOHOB Y aHUOHOB.

BbInyCcKHUK nosyuum 803MOMCHOCMb HAYYUMbCSL:

* COCTaBJ/ISITb MOJIEKY/ISIDHBIE U MOJIHbIE MOHHbIE YPaBHEHUSI IO COKPAIllléHHBIM MOHHBIM
ypaBHEHUSIM;

* IPUBO/IUTh TIPUMEPHI pPeaKLvii, MOATBePKJAI0IHX CYI[eCTBOBaHME B3aUMOCBSI3U MeXAY
OCHOBHBIMU K/laCCaMU HEOPTaHUUeCKUX Bell|eCTB;

* IPOTHO3UPOBATh pe3y/ibTaThl BO3/EMCTBHUS pa3/IMuHbIX ()aKTOPOB Ha M3MeHeHHe CKOPOCTH
XMMHUUYeCKOW peaki[uy;

* IPOTHO3UPOBATh Pe3y/bTaThl BO3ZEMCTBUS Pa3/IMUHBIX (DAKTOPOB Ha CMelljeHre XMMHUeCKOTro
paBHOBECHSI.

MHoroo0pa3ue BelecTs

BbinycKHUK Hayyumcs:

* OTIpeZiesiATh MPHUHAJIe)KHOCTh HeOPraHWUYeCKHX BeIIeCTB K OTHOMY U3 U3yUeHHbIX
KJ/IaCCOB/TPYIIIT: MeTa/l/Ibl U HeMeTasl/lbl, OKCH/IbI, OCHOBAHUSI, KUCJIOThI, COJIH;

* COCTaBJISATh (DOPMY/JIbI BELLIeCTB 10 UX Ha3BaHUSIM;

* OTIpe/le/IATh BaJIeHTHOCTh U CTeTeHb OKKUC/IEHUS 3/IEMEHTOB B Bell[eCTBaXx;

* COCTaBJ/ISITh (POPMYJIbl HEOPTAHUUECKHUX COeIMHeHUH T10 BaIEHTHOCTSIM U CTeTeHsIM OKUCJIeHHSI
3/IEMEHTOB, a TaK)Ke 3apsifiaM MOHOB, YKa3aHHBIM B TabJ/IHI[e paCTBOPUMOCTU KHUCJIOT,
OCHOBAHUU U COJIEH;

* 0OBSICHATb 3aKOHOMEPHOCTU U3MeHEeHUsT GPU3NUeCKUX U XUMUUEeCKUX CBOMCTB TTPOCTHIX
Bell[eCcTB (MEeTa/lJIOB ¥ HEMETA/IJIOB) U X BBICIIUX OKCH/IOB, 00pa30BaHHBLIX 37IeMeHTaMU
BTOPOTO Y TPEThero Mepro/ioB;

* Ha3bIBaTh OOII[Me XUMUUeCKe CBOMCTBA, XapaKTepHbIe /I/isi TP OKCU/IOB: KUC/IOTHBIX,
OCHOBHBIX, aM(DOTepHBIX;

* Ha3bIBaTh OOII[He XUMUUECKHe CBOMCTBA, XapaKTepHbIe [1/Is1 KaXKI0ro U3 K/1aCcCoB
HeopraHWUeCKUX BelecTB: KMCI0T, OCHOBaHWUM, COJIel;

* IPUBOZUTH TIPUMEPhI peaki[ui, MOATBePXK/AAI0IIMX XUMUUeCKre CBOMCTBAa HEOPraHUUeCKUX
BellleCTB: OKCH/IOB, KMCJIOT, OCHOBaHUM U COJel;

* OTIpe/iesiATh BellleCTBO-OKUC/IUTE/Tb U BelljeCTBO-BOCCTaHOBUTE/b B OKUC/IUTETbHO-
BOCCTaHOBUTE/IbHBIX PeaKIUsX;

* COCTaBJIATh OKHUC/TUTE/IbHO-BOCCTAHOBUTE/IbHBIN OastaHC (/151 M3yUYeHHBIX peakIvii) 10
Tpe/i/Io’KeHHbIM CXeMaM peakliuii;

* IPOBO/IUTH JTAOOPATOPHBIE OIBITHI, TIOTBEP>KJAIOIINE XMMUUECKHe CBOMCTBA OCHOBHBIX
KJ/IaCCOB HEOpPraHUUeCKUX Bell|eCTB;

* IPOBOZIUTH J1aOOpaTOPHBIE OIBITHI T10 ITOYUYEHHIO U COOHMPaHUIO Ta3000pa3HbIX BeIeCTB:
BO/IOPO/ia, KUC/IOPO/ia, YTJIEKMC/IOro ra3a, aMMHaKa; COCTaB/IsATh YPaBHEHUSI COOTBETCTBYHOIIUX
peakLyu.

BbInyCKHUK No/iyqum 803MOMXCHOCMb HAyYUMbCS:

* IPOTHO3UPOBATh XUMHUECKHe CBOMCTBA Bell[eCTB Ha OCHOBe UX COCTaBa U CTPOEHUSI;

* IPOrHO3UPOBATh CIIOCOOHOCTH BEIIeCTBA IMPOSIB/IATE OKHUC/IUTE/TbHBIE WTH BOCCTAHOBHUTE/ILHBIE
CBOMCTBA C YUETOM CTereHel OKUC/IeHUSs 3/IeMEeHTOB, BXO/ISIIUX B €ro COCTaB;

* BbISIBJ/IATh CYllleCTBOBaHHe reHeTHUeCKOW B3aMMOCBSI3U MeX/1y BellleCTBaMH B psily: TIPOCTOe
Bell[eCTBO — OKCH/Jl — TUAPOKCHJ] — COJIb;

* XapaKTepr30BaTh 0COObIe CBONCTBA KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOM KUC/IOT;

* IPUBO/IUTh TIPUMEPHI YpaBHEHHUI pPeakI[yi, Jie)KallliX B OCHOBE IMPOMBIIIJIEHHBIX CII0COO0B
TOoTyueHusi aMMHUaKa, CepHOM KMC/IOThI, UyT'yHa U CTallu;



* OTUCHIBATh (PH3UUECKHE U XUMUUeCKUe TIPOL[eCChI, SIB/ISIOIIMeCs YaCThbI0 KPYroBOpOTa
BeIIeCTB B MPUPO/IE;

* OPraHU30BbIBATh, POBOAUThL YUeHUUYeCKUe TIPOEKTHI 110 UCC/IeZIOBAaHUIO CBOMCTB BeIIleCTB,
MMEIOINX Ba)KHOEe TIPaKTUUeCKoe 3HaueHue.

OPI'TAHNYECKASA XUMUSA

Pazoden 1. Tema 1.TeopeTnueckue 0CHOBbI OPraHMuYecKou xumuu (3 u)

®dopMUpOBaHHe OpraHMYeCcKOW XMMUHW Kak HayKd. Teopusi CTpOeHUsl OpraHu4yecKux coefiuHeHui A. M.
byTtnepoBa. YrnepogHeii ckeseT. Pagvkainsl. @yHKIMOHaIBHBIE rpynnbl. ['omonornueckuit psa. ['omosnory.

CrpykTypHas H30Mepus.. Homenknarypa.
OneKTpoHHast npupoja XUMUUeCKUX CBsi3eid B OpraHUYeCcKux COeITUHeHUSIX.
Knaccudukanus OpraHu4ecKux CcoeIMHeHUH.

Jemoncrpanuu. OOpa3ipl OpraHMUecKUX BeIleCTB U MaTepuasoB. MoJiend MOJIeKy/l OpraHMYecKHUX
BellecTB. PacTBODUMOCTb OpraHMYeCKHMX BeIIeCTB B BOJAE U HEBOJAHBIX DACTBOPUTENsX. IlnaBiieHue,
00yT/IMBaHUe U TOPEHHEe OPraHMYeCKUX BeIeCTB. MpUMepbl ¥ B B pa3HbIX arperaTHbIX COCTOSHUSX

PacuerHsbie 3ajaun. HaxoxeHre MoOJeKy/IsIpHOW (OPMyJibl OPraHMYeCKOTO COeJUHEHHs M0 Macce
(06BeMY) TIPOJYKTOB CrOpaHUsI.

Pazgen 2. YIJIEBOJAOPO/JBbI (12 u)
Tema 2. TIpeaenbHbIe YrjieBoJOPOAbI (asKaHbI) (3 )

Crtpoenue ankaHoB. I'omonorudeckuii psii. Homenknatypa u usoMepusi. @usnueckue U XUMHUUECKHe
cBoiiCcTBa ankaHoB. Peakiys 3ameltjeHus. [lonyyeHre u rnnpumMeHeHue ankaHoB. [ToHATHe O LUK/I0aIKaHaX.

JeMoHcTpanuu. B3pbiB cmMecu MeTaHa C BO3AyxoM. OTHOLIeHUe ankaHOB K KUCJIOTaM, Iijesiodam,
pacTBOpy riepMaHraHaTa Kaust v OGpoMHOI BO/I€.

JlabopaTopHbIe onbITHI. V3roTOB/IEHNE MO/e/iell MOJIeKY/T YT/IeBO/IOPOJIOB U TajioreHONPOU3BOJHBIX.
IIpakTnueckas pabora. 1. OrnpesiesieHre KaueCTBEHHOTO COCTaBa OPraHUUeCKUX COeIMHEHUH.

Tema 3. HenipepenbHbIe YI1eBOAOPOABI (4 u)

Anxenbl. CTpoeHue ankeHOB. ['omosiornueckuit psj. HomeHknatypa. M3omepusi: yriepofHOM Liemnw,
TIOJIOKEHUsI KpaTHOM CBSI3U, YUC-, MPAHC- u30Mepusl. XHUMHUUYeCKHe CBOMCTBA: peakLuM OKWC/IeHUs,

TIpUCOeIMHeHNUs, II0JIMMepHr3aLivu. [IpumeHeHve aJIKeHOB.
AnkaaueHsl. Crtpoenue. CaoiucTBa, IIpUMeHeHue. [TpupopHbIi KayuyK.
Ankunbl. CTpoeHue alleTusieHa. I'omosioru U u3oMepsl. HoMeHknatypa. ®u3nueckue U XMMHUUYeCKHe

CBOMCTBA. Peakijuu [pUCoeIMHeHUs u 3aMelLleHHUs. [IpumeHeHue.

JdeMoHcTpanmu. VM3rotoBieHre Mozeneil MOeKysl roMOJIOroB U u3oMepoB. IlosyueHue arieTuieHa
KapOugHBIM criocobom. B3anmogeiicTBre alleTsieHa ¢ paCTBOPOM TepMaHraHarta Kanvsi 1 OpOMHOM BOZIOM.
lopenue ailetwieHa. Pa3o)keHue Kayuyyka IpPU HarpeBaHUM M UCIIbITaHWE TPOJYKTOB Da3/iOKeHUs.
3HaKOMCTBO C obpasnamu KayuyKOB.

ITpakTHueckas padora. 2. [TonyueHve 3TUIeHa U U3y4YeHHe ero CBOMUCTB.

Tema 4. ApomaTuueckue yrieBoAopobl (apeHsbi) (2 u)

Apensbl. CtpoeHue OeH3osna. V3omepusi m HoMeHk/iaTypa. Pusnueckre W XUMUYeCKHe CBOMCTBA
6ensona. ['omonoru 6eH3osa. I'eHeTHUecKast CBI3b apOMaTUYeCKUX YIJIEBOAOPOJOB C JPYTMMU KjlacCaMH
yI71eBOZ0OPO/IOB.

JdemoHcTpanuu. beH3os Kak pactBoputess, ropeHre 6eHsosna. OTHoleHre 6eH30/1a K OPOMHOI BoZie 1
pacTBopy nepMaHraHaTa Kanus. OKuUc/IeHue TonyoJa.

Tema 5. IIpupoaHbIe HCTOUYHHKH YIJIEBOAOPOAOB (3 u)



[Mpupogusiii ra3. Hedts u HedrenpoaykTel. dusnveckue cBoiictBa. Criocobbl mepepaboTku HedTH.
JIabopaTopHbIe onbIThl. O3HaKOM/IeHHe ¢ 00pa3ljaMy NPOJyKTOB HedTeriepepabOTKY.

Pazgen 3. KUC/IOPOJCOJAEPXAIINE OPTAHUYECKUE COEJUHEHUSA (12u)
Tema 6. CniupThl U (eHONBI (4 U)

OpHoaToMHBIe TpejiesibHble cUpThI. CTpoeHue MosieKysl, GyHKLMOHabHas rpymmna. BogopozaHas cBsi3b.
M3omepus u HoMeHk1aTypa. CBOMCTBa MeTaHo/Ia (3TaHoJ1a), NoJ/lyueHre U NpuMeHeHHe. PU3M0oI0ruuecKoe

JleriCTBUe CIIUPTOB Ha OpraHusM yesioBeKa.
MHoroaTtomHble CITUPTBI. OTU/EHTJIUKOJIb, IJIALIePUH. CBolicTBa, TIpUMeHeHue.
DeHOIbL. Crtpoenue MOJIEKY/IbI deHona. B3aumHoe BJ/IAsSIHYIE aTOMOB

B MoJieKyJie Ha Tipumepe MoJjeky/bl ¢eHona. CpoicTBa. TOKCHMYHOCTH (eHOMa W €ero COeAMHEHH.
[Mpumenenve  QeHona. ['eHeTWueckass CBsi3b CIHMPTOB U ¢eHoMa C  YI/eBOJOPO/IaMHU.
JlaGopaTopHble onbIThI. B3aumo/eiicTBue ¢eHoma ¢ OpoMHONM BOAONW W pacTBOPOM THAPOKCHAA
Hatpusi. PactBopeHue rimiepyHa B Boge. Peakums rmivuepuHa ¢ rugpokcuzpom  meau(II).
PacuerHble 3ajaun. PacyeTsl 110 XMMHUUECKUM ypaBHEHUSIM TIPH YCIOBUU, UTO OJIHO U3 Pearvupyrouux
BeIIIeCTB /IaHO B U30BITKE.

Tema 7. Anberujpl, KeTOHbI, KapOOHOBBIE KHC/IOTHI (4 u)

Anbpervabl. Kemowbl. CTpoeHue MoneKy/a. PyHKIMOHa/lbHasA rpynmna. V3omepusi ¥ HOMeHK/aTypa.
dopmanbierus W aieTaabJeruj: CBOMCTBA, MOJiyueHWe U TpUMeHeHUe. AyemoH — npedcmasumenb

KEemoHOo8. Ilpumenenue.
OpHOCOCTaBHbIe TpefielbHble KapOOHOBbIe KUC/IOThL. CTpoeHWe MosieKysl. DyHKI[MOHa/IbHas TPYyIIa.
N3omepust v HOMEHKJ/IaTypa. CgoticTBa KapOOHOBBIX KUCJIOT. [IpumeHeHue.
Kpartkue CBeJleHusl 0 Herpe/e/bHbIX KapOOHOBBIX KMC/I0Tax.

leHeTnueckasi CBs3b KapOOHOBBIX KHCAOT C [ADYIMMU KjlaccaMM OpPraHWYeCKUX COeJUHeHHUH.
JlaGopaTopHble onbITHL. [lo/yueHuWe 3TaHaAsT OKUC/IEHWEM 3TaHO/MA. B3auMopeliCTBHe MeTaHasIs
(3TaHassg) C aMMHauHbLIM pacTBopoM okcrza cepebpa(l) u ruapokcuaa meau(1l).
JdemoHcTpanuu. PacTBopeHue B  aljeTOHe pa3/MUHbIX OpPraHUYECKHWX BeleCTB.
IIpakTnueckas pabora. 3.«CBoiicTBa KAPOOHOBBIX KHUC/IOT».
Pacuernbie 3agaun. OripejesieHe MacCOBOM WIM OObEMHOW /[IOJIM BBIXOZIA TIPOJAYKTa Peakidd OT
TeOpeTUYeCKU BO3MOKHOTO.

Tema 8. ) Kupsl. YriaeBoas! (4 u)

JKupsl. Haxoxpenuve B rpupoze. CaoricTBa. IIpumeHeHue.

Morwuwue cpedcmea. Ilpasuna 6e3onacHo2o obpawjeHus co cpedcmgamu ObIMOBOLU  XUMUU.

['mroko3a. CtpoeHre mosiekyJsibl. CBolicTBa I1t0K03bl. [IpruMeHeHne. Caxapo3a. CBOMCTBa, IpUMeHeHHe.

Kpaxman u ueit0o3a — TMpeACcTaBUTeNN TPUPOJHBIX TMOAMMEPOB. Peakiusi TMOJMKOH/EHCAL[UH.
®dusnueckue M XUMHUUecKue CBOMCTBa. HaxokigeHue B mpupojie. [IpumeHeHue. AlleTaTHOe BOJIOKHO.

JIaGopaTopHble ONBITHI. PacTBOPUMOCTh >KUPOB, J0Ka3aTelbCTBO WX HeIpee/bHOTO XapaKTepa,
omblleHHe  >KUpOB.  CpaBHeHMe  CBOWCTB MbUIa M CHHTETUYECKUX  MOKIIUX  CPeJCTB.

B3auMogeiicTBre T/IOKO3bl C rugpokcuzoM Meu(Il). B3aumogeiicTBue TJIOKO3bI C aMMHMAUHbIM
pacTBOpOM oKcuja cepebpa(l).

B3aumogeiicTBue caxapo3bl C TUAPOKCHIOM Kanblusi. B3anMogeiicTBUe Kpaxmana ¢ uojom. ['uaposnus
KpaxMana. O3HakoM/IeHHe ¢ 0Opa3rjaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH.

JemMoHcTpanuu. 3HaKOMCTBO C 06pa3ijaMy MOIOIIUX U YKCTAIINX CPeZCTB. M3yueHre HHCTPYKLUH 1O
HX COCTaBY U NMPUMEHEHHIO

IIpakTnueckas pa6ota. 4. PeleHue 3KCrieprMeHTaNbHBIX 3aZlau Ha TOJyuyeHWe W paclio3HaBaHUe
OpraHUYecKHX Bell[eCTB.

Pazgen 4. ASOTCOJEPXAIIINE OPTAHUYECKUE COEAVUHEHMUS (4u)

Tema 9. AMUHBI U aMHHOKHMCJIOTHI (24)



Amvunbl. CrtpoeHue Monekysl. AmuHorpymmna. @Pusmuyeckne W XMMHAYeCKHWe CBOWCTBA. AHWIMH.
CBo¥iCTBa, TIpUMeHeHue.
AMuHOKUCIOTBI. M30Mepusi U HoMeHKnatypa. CBoiicTBa. AMMHOKWC/IOTHI KakK am(oTepHble
opraHuyeckue coefiuHeHus1. [IpumeHenue.
JemoHcTpanuu. Oxpacka TKaHM aHWIMHOBBIM Kpacuresem. [loka3aTe/nbCTBO —HaIWuuUs
(yHKI[MOHA/IbHBIX TPYII B PACTBOPaX aMUHOKMCJIOT.

Tema 10. Benxwu (2 4)

Bbenku — npupozpnsle nonumepbl. CoctaB U crpoeHue. dusnueckre W XUMHUECKHWe CBOMCTBaA.
[lpeBpamienrie  6GenkoB B OpraHuMsMe.  Ycrexu B M3yueHMM W CHHTe3e  0eslKoB.

Xumusi U 370poBbe yesioBeKa. JlekapcTBa. IIpobneMel, CBsi3aHHbIE C TIPUMEHEHHEM JIeKapCTBEHHBIX
Tperaparos.

JdemoHcTpanuu. L[BeTHbIe peakiu Ha 6enku (OMypeToBasi 1 KCAHTOTPOTEMHOBAsT PeaKIIUK).

OO6pa3Lipl T1eKapCTBEHHBIX MPerapaToB ¥ BUTAMUHOB. OOpasiibl CPe/iCTB TUTeHbl K KOCMETHKH.

Paspen 5. BBICOKOMOJIEKYJ/IAPHBIE COEJVUHEHUWA (44)

Tema 11. CunTeTHYeCcKHe o/ IMMepsbI (4 u)

[ToHsiTve 0 BBICOKOMOJIEKY/ISIDHBIX — CcOefvHeHUsX. [losumepel, TroyvyaeMble B peakLUsX
nosmmepusaii. CtpoeHue Mosekys. [lonustuneH. [lonunponuneH. @eHongpopmanboeuoHble CMOAbL.
CuHTeTHUeCKHE KayuyKHu. Ctpoenue, CBOWCTBa, ToJlyyeHue v TIpUMeHeHue.
CuHTeTHUeCKHe BOJIOKHA. Karpos. JlaBcaH.
Jdemoncrpanuu. OOpasibl I71aCTMacC, CUHTETUUECKHMX KayuyKOB M CHHTETHYeCKUX BOJIOKOH.

Temarnueckui ian 10 Kiaacc

No HaumeHoesaHue pa3deso6 u mem Koauuecme | U3 HUx(kKoauuecmeo uacoe)
0 uacoe
n (éce20) | Konmpoabhbt | [Ipakmuuecku |IIpoekmtbie,
e pabombl e pabombl  |mecmoeble,
meopueckue,
KCKypcuu u
m.o.
(yuumnbieasn
cneyucgpuxy
npedmema)
1 Pasnen 1. TeopeTriueckre OCHOBBI 3
OpraHu4Yeckor XUMUU
2 |Pa3zpmen 2. YrieBo0opO/bl 12 1 2
3 |Pasgen 3. Kuciopoacoepykarjye 12 2
OopraHuyecKue CoefiIMHeHusI
4 |Paspgen 4. AsoTcopepskaiiye 4
OpraHuyecKue CoeZiJMHeHusI
5 |Pa3zesn 5. BbICOKOMOJIEKY/ISIpHbIe 4 1
OopraHuyecKue CoeZiIMHeHUsI
Htoro: 35 2 4




Cucmema oyeHueaHus 8 npedmeme Xumusi:

1. Onjenka yCTHOro orBera.
O1MmeTKa «5» :
- OTBeT IOJIHbIM Y TIPaBU/IbHBIM HA OCHOBAaHUY M3YUY€HHBIX TEOPHU;
- Marepuas U3/10)KeH B OIpe/ie/IeHHOM JIOTUYeCKOU 10C/1ej0BaTe/IbHOCTH, JTUTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSITe/IbHBIN.
OT™MeTKa «4» ;
- OTBeT MOJIHbIM Y TIPaBU/IbHBIM Ha CHOBAaHWU U3yUEHHBIX TEOPUH;
- Marepuas W3JI0)KeH B OMNpeJe/IeHHOU JIOTUYeCKOW MOC/Ie/j0BaTe/IbHOCTH, TIPU 3TOM JOMYLIeHbl [Be-TpU
HeCyI|eCTBeHHbIe OIIMOKM, UCTIPaB/IeHHbIe TI0 TPeOOBAaHUIO YUHTeIs.
O1meTKa «3» :
- OTBET TOJIHBIN, HO TIPY 3TOM JIOTyIL{eHa CyIIeCTBeHHast OLIMOKa UM OTBET HETIO/IHBIM, HEeCBSI3HBIM.
O1meTKa «2»:
- 1pu oTBeTe OOHApYy)KeHO HElOHMMAaHHe YYall[MCSi OCHOBHOTO COZIepKaHWsl yueOHOro marepuana WiIu
JIOTTy11[eHbl CYIlleCTBeHHbIe OIIMOKH, KOTOpbIe yJallldics He MOKeT MCTPaBUTh TIPY HaBOJSIIMX BOIMPOCAX
yuuTessi, OTCYTCTBHE OTBeTa.
2. OneHKa KCrepuMeHTaIbHbIX yMeHUH. O1jeHKa CTaBUTCS Ha OCHOBAHMM HaOJIIO/IeHUsI 3a yUalliMUCs U
MUCbMEHHOTO OTYeTa 3a paboTy.
OT1meTKa «5»:
- paboTa BBINOJIHEHA MTOJTHOCTHIO ¥ TIPABUJIBHO, CZleIaHbl TIPaBU/IbHbIE HAOMIO/IeHNsT ¥ BBIBO/IBI;
- 9KCIepUMEeHT OCYILIeCTBJIEH TI0 IJIaHy C YUeTOM TeXHUKH 0e30MacHOCTU U MpaBu/l paboThI C BelljeCTBaMU
1 000py/ZI0BaHUEM;
- TIPOsIBJIeHbl OPraHU3allMOHHO - TPY/JOBbIe YMeHUs], TO/ep>KUBA0TCSl YMCTOTa paboyero MecTa U MopsiZioK
(Ha cToJIe, 5KOHOMHO UCTIO/Ib3YIOTCSI PeaKTHBBbI).
O1meTKa «4» :
- paboTra BBINIOJIHEHA TPABUIBHO, C/lefaHbl TIPaBWIbHBbIE HAO/OAEHUS U BbIBOZBI, HO TPU 3TOM
9KCTIepUMEHT TIPOBeZieH He TOJIHOCTBIO WM JI0MYIleHbl HeCylljeCTBeHHbIe OIMOKU B paboTe C BelljeCTBaMu
1 000py/[0BaHHEM.
O1meTKa «3»:
- paboTa BBITIO/IHEHA TIPaBW/ILHO He MeHee YeM HarloJIOBMHY WJIH JIOTyIIieHa CyIeCTBeHHasl OIMOKa B X0/ie
JKCTiepuMeHTa B 00bsicHeHHH, B oopmsieHUr paboThl, B COOJIIO[eHUH TIPaBUI TeXHUKHU 6e30MacHOCTH Ha
paborte c BelrjectBaMy ¥ 000pyZi0BaHWEM, KOTOpasi HCIIPABJISIeTCS 10 TpeOOBAHUIO YUHTEJIsI.
OT1meTKa «2»:
- pjomyiieHel fBe (u Oosiee) CylIecTBeHHble OIIMOKM B XOfie: 9SKCTIePUMEHTa, B OOBSCHEHWH, B
odpopmnennr paboTel, B COOJIIO€EHWM TIPaBWI TeXHUKH 0e30MacHOCTH Tpu paboTe C BeIlleCTBaMU U
obopy/ioBaHKEM, KOTOpbIe yUalMiACS He MOXKeT UCTIPaBUTh JlaKe TI0 TPeOOBaHUIO yUHTeIs;
- paborta He BBINOJIHEHA, Y yualllerocsi OTCYTCTBYeT 3KCIlepUMeHTaIbHble YMeHUsl.
3. OreHkKa yMeHHMH pelllaTh pacueTHbIe 3afauH.

OT1MmeTKa «5»:
- B JIOTUYECKOM PaCCy>K[eHHH U PellleHNH HeT OIMOO0K, 3afiaya pelleHa paloHaIbHBIM CIIOC000M;

OtMmeTKa «4»:
- B JIOTUYECKOM pacCyKJeHMM W pelleHrs] HeT CYIL[eCTBeHHbIX OLIMOOK, HO 3ajaua pelleHa
HepalMoHaIbHBIM CII0c0O0M, WU [I0MyIleHO He 6oJiee JBYX HeCyll[eCTBeHHBIX OIIMOOK.

OT1MmeTKa «3»:
- B JIOTUYECKOM pAacCy>K[ieHWH HeT CYIeCTBEeHHbIX OIIMOOK, HO JOMylleHa CylecTBeHHas OlIMOKa B
MaTeMaTUUeCKUX pacyeTax.

OtMmeTKa «2»:
- IMeeTCs CyIeCTBeHHbIe OIMOKY B JIOTHUECKOM PACCYXXJEHUU U pPelleHu .
- OTCYTCTBHE OTBeTa Ha 3a/laHue.
4. OrneHKa MMCbMEHHBIX KOHTPOJIBHBIX PadoT.

OT1MmeTKa «5»:
- OTBET TIOJTHBIN Y NTPaBU/IbHBIN, BO3MO’KHA HECYyI[eCTBEeHHas OIIMOKa.

OtMmeTKa «4»:
- OTBET HETIO/IHBIN WM AOMYIeHO He Oosiee JBYX HECYI[eCTBEHHBIX OMIHNOOK.



OtMmeTKa «3»:
- paboTa BbITIOJITHEHA He MeHee UeM HarloJIOBHHY, 0MyllleHa 0/lHa CyIlleCTBeHHasl OlMOKa U MPU 3TOM [IBe-
TPU HeCyll|eCTBEHHBbIE.
OtMmeTKa «2»:
- paboTa BBITIOJIHEHA MEeHbIIIe UeM HarloJIOBUHY WM COZIePKUT HECKOJTBKO CYIIeCTBEHHBIX OIIMOOK.
- pabora He BBINO/IHEHA.
[Ipu oLleHKe BBITIOJHEHUs] TMHCbMEHHOW KOHTPOJBHOW PpaboTbl HEOOXOJMMO YUMTHIBaTH TpeboBaHMs
eZIMHOro op¢orpauueckoro pe>xuMma.
5.01eHKa TecTOBBIX paboT.

TecTsl, cocTosilLiMe U3 NSITU BOIPOCOB MOXKHO MCIOJIb30BaTh IMOC/E U3yUeHHUsl KaKJOro maTepuana
(ypoka). Tect n3 10—15 BOIpPOCOB HCIO/B3YyeTCS [/s1 MepUojuYeckoro KoHTpossa. Tect u3 20—30
BOTIPOCOB HEOOXOMMO MCII0/1b30BaTh [Ijisi UTOTOBOTO KOHTPOJISI.

ITpu oLjeHMBaHUM UCIIO/IBL3YeTCS CJIeAYIOIast 1IKaa: [ TeCTa U3 MSTU BOIIPOCOB
* HeT OIIMOOK — OI[eHKa «5»;
* O/1Ha OIIMOKa - OL[eHKa «4»;
* IBe OIIMOKH — OlIeHKa «3»;
* TPU OLIUOKKM — OLIEHKA «2».
s trecta u3 30 BOIIPOCOB:
* 25—30 npaBWIbHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBUIbHBIX OTBETOB — OL[€HKa «4»;
* 13—18 npaBU/IbHBIX OTBETOB — OLIEHKA «3»;
* MeHblle 12 NpaBU/IbHBIX OTBETOB — OL[EHKA «2».
6. Onenka npoexra.
[TpoekT oLieHMBaeTCs 10 C/Ae/IyIOLUM KPUTEPUSIM:
* cobmoieHre TpebOBaHUH K ero 0(hopMIIEHHIO;
* He00X0AMMOCTb U [JOCTaTOYHOCTD [/ PACKPBITHS TeMbI TTPUBEJIEHHOM B TEKCTe MpoeKTa HWH(pOopMaluy;
* yMeHHe o0yyarorierocsi CB000JHO U3/1araTb OCHOBHBIE U/IeH, OTPa’KeHHBIE B TIPOEKTE;
* crioco6HOCTH 00yuaroIerocsi MOHATh CyTh 3a/jlaBaeMbIX UJeHaMM aTTeCTallMOHHON KOMMCCHU BOTIPOCOB U
chopMyMpoBaTh TOUHbIE OTBETHI HA HUX.

YueoHo — memooduueckuii komnaekm.

[MporpamMMa mpepsaraeTcs AJisi paboThl M0 HOBbIM yuebHMKamM xumuu aBTopoB I'.E. Pynsutuca u
O.I. Penmpamana, npoweamum 3kcreprudy PAH u PAO u Bowepmmv B depepanbHblld NepeyeHb
yueOHHMKOB, peKOMeHJOBaHHbIX MUHUCTEPCTBOM o00pa3oBaHUsI W HaykKu P®d K UCM0/Ib30BaHUIO B
obpa3zoBareyibHOI Tporjecce B 001jeobpa3oBaTebHbIX yupexxaeHusx Ha 2018 — 2019 yue6HbI Toz.

1. Pygsutuc I'.E., ®enpaman @.I"., Xumus. 11 knacc. — M.: IIpocserenue, 2015

2. Pypsutuc I'.E., @enpaman @.I'., Xumusg. 10 knacc. — M.: TIpocserenue, 2018

3. I'apa H.H. Xumus. [Tporpammsl o611ieoOpa3oBarebHbIX yupexaeHuii. — M.: TIpoceemienue, 2015

4. bpeurep JI.M., bBaxxenoBa A.E., Xumus 8-11 knaccel. PasBepHyTOe TeMaTHuyecKoe IJIaHWPOBaHUe
o yuebnvkam Pyzasutuca I'.E., ®enpamana ®.I°., Bosrorpag, Yuutens, 2009

5. X¥MUYecKuii 3KcriepuMeHT B mkosie. 10 kiacc: yuye6HO-MeToandeckoe nmocobue/O.C.I"abpuasnsH,
JL.I1.BarnuHa.-M.: [Ipoda, 2005.-208 c.

6. Xummsa. Ypoku B 10 knacce: mocobue fans yuwreseii o0iieoOpa3oBaTe/ibHBIX YUYpPEKZEeHUH /
H.H.T'apa (u zgp.).-M.: [IpocBeienue, 2009.-111 c.

7. Xumust: 11 knacc: metoanyeckoe rocobue asst yautenst/A.FO.I'panakosa.-M.: ACT, 2006.-158 c.

8. Xomuenko W.I". COOpHUK 3a/1a4 U yTIpayKHEHUM TI0 XUMHH.

I[OHOJIHI/ITEJIBHHH JIMTEPAaTypa A/IAd YUUTE/IsA.

1. [dupakthueckui maTepuain 1o xumuu aas 10 — 11 kmaccoB: rocobue aas yumtesisi/A.M.Pajelikuid,
B.IL.T'opuikosa, JI. H.Kpyriukosa.-M.: IIpocselenue, 1996. — 79 c.

2. KourposnbHbie pabotel 1o xumuu B 10 — 11 kaccax: mocobue ans yuurtesns/ A.M.Pagenkuii.-M.:
ITpocsemenue, 2006.-96 c.



NNe e o o o

Hauana xumun. CoBpeMeHHBIN Kypc [Jisl TocTymnarumx B BY3si: yuebHoe mocobue aysi BY3os/
H.E.Ky3bmenko, B.B.EpemuH, B.A.I[TorkoB.-9-e u3zaHuve, repepaboTaHHOe W [JOTOJIHEHHOe.-M.:
Jk3ameH, 2005.-832 c.
OpraHuyeckass XUMHs B TecTax, 3ajauax M ynpaxHeHusx. 10 kmacc: yuyebHoe mocobue st
ob1jeobpa3zoBaTenbHbIX yupexgennit/ O.C.I'abpuasnsH, U.I.Octpoymos, E.E.OctpoymoBa. — 2-u3f.,
crepeoturt.-M.: Ipoda, 2004.-400 c.
CpeacTBa 00yueHus.

[TeuaTHbIE TOCOOUS.
Tabauybi:
[Tepuoanueckast Tabyvija XUMUUeCKUX 31emMeHToB [1.11.MeHzeneeBa
Tabnwila pacCTBOPUMOCTH KUCIOT, OCHOBaHUM, COen
[TopTpeTh! yueHbIX
CtpoeHue aToma
Tunbl XUMUUECKUX CBsI3er
VH}popMaLMOHHO-KOMMYHHKaL[MOHHbIE CPeZiCTBa

¢  YyeOHOe 371eKTPOHHOE U3/jaHue «OpraHuyeckast XUMUsh»

¢ BupryanbHasa mkosaa Kupunna u Medoaus. Ypoku xumuu. 10-11 knaccel. — M.: 000

«Kupunn u Medopuii», 2004
e Xuwmwusa. MynpTuMeuiiHOe yuebHoe mocobue HoBoro obpasia. — M.: 3A0 IlpocBenienue-

ME/IVA, 2005.
TexHUYeCKre cpefcTBa O0yUeHMsI:
* HOyTOyK

YuebHO — mpakTHUecKoe 1 yueOHO — 1abopaTopHOe 060pyj0BaHHe:

e TIpubopsl 1 MpUCIIOCOOJIEHNST: KOMITIEKT TIOCYAbI ¥ TIPUHAZJIEXKHOCTEH [I7Is IPOBEIeHUST
nabopaTopHBIX pabOT ¥ MPAKTUYeCKUX paboT (IITaTUBBI C IPOOMPKaMH, KOIObI, MEPHBIH
LWINUHJP, QUIBTPOBa/bHAsE Oymara, XMMUUYeCKHe CTaKaHbl, CITUPTOBKH, CTEK/ISTHHbIE
najouky, haphopoBble YalllKy, CIIUMYKH, Fa300TBO/{HbIE TPYOKHU, 1Tab0paTOpHbIe IITATHBEI,
JTy4VHbI, BODOHKH, BeCbl, HHAUKATOPHI).

* PeakTHBbI U MaTepuasbl: KOMIUIEKT PEAKTHUBOB ZIJisi 6a30BOTO YPOBHS

HarypasbHble 00bEKTBI.
Komnnekuun HeTH, KAMEHHOTO YTJIsl ¥ IPOAYKTOB MepepaboTKH, M1aCTMacC, BOJIOKOH
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