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ITosicHuTe/IbHAA 3anMCKa
Hacrosiiijasi mporpaMma 1o XMMHUU cocTaBiieHa /st yuamumxcs 10-11 knaccoB Ha 6a30BoM ypoBHe B
o6beme 68 uacos (1uac B Hegemto B 10 kacce, 1 uac B Heziesro B 11 Kymacce).

1. TIpuka3a MuHo6pHayku P® Ne 413 ot 17.05.2012 ( B pea. ot 29.06.2017)

2. Tlpuka3 MuHob6pa3oBanus PO Ne 1312 ot 09.03.2004 (B pez. ot 01.02.2012)

3. TlpumepHasi ocHOBHasi obpa3oBaTe/ibHasi TIporpaMMa cpefiHero obiiero obpasoBanusi (B pef,.
ot 12.05.2016)

4. OcHoBHas obpa3oBarefibHasi Iporpamma cpefiHero obirero obpazoBanus ['BOY COIII um.
B.C. UYekmacoBa c. bonbiioe MuKymknHO (yTBepkJeHHasi npuka3om Ne ot 30 urons
2017r.)

5. M.H.AcdanaceeBa Xwumusi. Paboume mnporpammbl. IlpegmerHass muHus yue6HMKOB I.E.
Pypasutuca, @.I'. ®enbamana. 10-11 knaccel. ba3oBsiii ypoBeHb. M., »[1pocBeliienne» 2018

6.

7. YMK aBtopos I'.E.Pya3utuca, ®@.I'.®Penpamana

IJeasaimu uzyueHus Xumuu 6 cpeoHell WKosle S6AAI0MCS:

1. ¢opmupoBaHue yMeHHUsI BH/ETb M TIOHMMaTh L[eHHOCTh 00pa30BaHMs, 3HAUMMOCTb XHMHUECKOTO
3HaHUSl /I KaX/J0ro uyesoBeKa He3aBUMCUMO OT ero npogeCCUOHANbHOMN [eATelbHOCTH; YMeHHe
pa3nuyath (paKkThl M OLIEHKH, CpPaBHMBaTh OLIEHOUHblE BbIBOJbl, BH/ETb UX CBfI3b C KPUTEPUSIMHU
OLIEHOK U CBSI3b KDUTEPUEB C OIpeJe/leHHOM CUCTeMOM LIeHHOCTel, (opMy/aupoBaTh U
000CHOBBIBaTh COOCTBEHHYO TIO3ULIHUIO;

2. ¢opMHpoBaHue I|e/I0OCTHOT0 MpeACTaB/JIeHUsA O MUPe, NPe/CTaB/IeHHsl O POJIM XMMHU B CO3/laHUU
COBPEMEHHOW eCTeCTBeHHO-HAyUHOW KapTHHBI MHpPA, YMeHHs OOBSCHATH OOBEKTHI U TIPOLIeCCHI
OKpYy>Katollleld JeMCTBUTENbHOCTA (TIPUPOJHOM, COLIMAIbHOW, KY/JIbTYDHOM, TEXHUYECKOW Cpejibl),
WCMO/b3Y$ AJIs1 5TOT0 XMMUYeCKHe 3HaHUS;

3. mpuoOpereHHe OMbITa pa3HOOOpPA3HOW JleATeNbHOCTH, OMbITa TIO3HAHUSI W CaMOIIO3HaHWS,
K/IFOUEBbIX HaBBIKOB (K/IFOUEBBIX KOMIIETEHTHOCTeN), MMEIOLUX YHHBepcarbHOe 3HaueHue Jisi
pa3/IMyHbIX BU/IOB [IeSITETbHOCTU — HaBBIKOB pellieHUsi Mpo0sieM, TPUHSTHS pelleHHi, TOUCKa,
aHam3a u  00paboTku wHGOpMaLuK, KOMMYHUKAaTHBHBIX HABBIKOB, HaBBIKOB W3MEPEHHH,
COTpY/AHHYeCTBa, Oe30macHoro obpallieHust ¢ BelljeCTBaMH B TIOBCeHEBHOM XKU3HU.

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

XUMWYEeCKUX TIOHSITUM, 3aKOHaX U TeOpUsIX;

5. oB/jajeHHMe YMEHHSIMM TIPUMEHSTh TIONyueHHble 3HaHWS /19 OOBsSCHeHWs Pa3HO0Opa3HBIX
XUMUYECKUX SIBJIEHMM W CBOWCTB BeIeCTB, OLEHKM POIM XUMWK B Pa3BUTUU COBPEMEHHBIX
TeXHOJIOTU Y TIOTyYeHUN HOBBIX MaTepuasoB;

6. pa3BuUTHe TI03HABaTe/bHbIX WHTEPECOB U MHTe/IeKTyalbHbIX CIIOCOOHOCTeM B Tpoliecce
CaMOCTOSITEJTBHOTO ~ TIPUOOpeTeHUs] XUMHUeCKMX 3HaHMM C WCII0/Ib30BaHMEM  PasIAYHBIX
WCTOYHMKOB UH(OPMAL[|H, B TOM UKC/Ie KOMITbIOTEeDHBIX;

7. BocnIUTaHWe YOeXJeHHOCTH B TIO3WTHMBHOM pOMM XUMHM B JXM3HHM COBDPEMEHHOrO OOILecTBa,

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

8. IpuMeHeHHMe MOJIyYeHHBIX 3HAHUN UM YMeHHH i 0e30MacHOTO HCMO/Ib30BaHUSI BeIIeCTB U
MaTepHasioB B OBITY, CeTbCKOM XO3SICTBe M Ha TPOW3BO/CTBE, pellleHus MpaKTUUecKuX 3ajiau B
TOBCEeJHEBHOM J>KU3HM, TpeAyIpeX/eHus sBJeHWW, HaHOCALIMX BpeJ, 3[0POBbI0 4YejioBeKa U
OKpY’Kalollleil cpeie.

TpeboBaHusi K TNpeAMeTHBIM pe3y/JbTaTaM OCBOeHHsA 0a30BOro Kypca XUMHH [JO/DKHBI
O0TpaXkaTh:

1) chopMHpOBaHHOCTH Tpe/CTaBIeHUd O MecTe XMMHUUA B COBPEMEHHOM HayuyHOW KapTMHE MHpa;
MOHUMaHWe POJId XUMHUM B (DOPMUPOBaHUM Kpyro3opa M (DYHKLMOHAJBLHOW TPaMOTHOCTU uesioBeKa Jisi
pellieHus TPAaKTUUeCKUX 3a/iay;

2) BAajieHWe OCHOBOMOJ/ArarwlUMU XUMWYECKUMHU TIOHATUSIMH, TEeOpUsIMM, 3aKOHaMU U
3aKOHOMEPHOCTSIMU; YBepeHHOe M0/Ib30BaHue XMMHUYeCKOW TePMUHOIOTEeN U CUMBOJIMKOM;

3) B/IafieHe OCHOBHBIMU METO/IaMU HAy4HOTO TTO3HAHUS, UCII0/Ib3YeMbIMU B XUMUU: Hab/ro/ieHue,
orvcaHue, W3MepeHHe, SKCIIepUMeHT; yMeHHe o00pabaTbiBaTh, OOBSICHATH pe3y/bTaThbl TPOBeJEHHbBIX



OTIBITOB U /leflaTh BBIBOJbBI; TOTOBHOCTb M CIIOCOOHOCTH TIPUMEHSITh MEeTOAbI TO3HAHUS TP pelleHuH
MpaKTUYeCKUX 3a/1ay;
4) chopMHPOBaHHOCTE YMEHHUsI /laBaTb KOJIMUECTBEHHbIe OLIEHKM W TIPOBOJWTH PacueTbl [0
XUMUYeCKUM (hopMyJiaM U ypaBHEHUSIM;
5) BfafieHre MpaBrUIaMH TEXHUKH 0e30MacHOCTH TIPY UCIIOIb30BaHUM XUMUYECKHX BeIlleCTB;
6) cdhopMUPOBaHHOCTb COOCTBEHHOM TIO3WI[MM TI0 OTHOILIEHWI0 K XUMWUUYECKOW HWH(MOpMaLUH,
TI0/Ty9aeMOi U3 Pa3HBbIX UCTOYHUKOB.
Pe3yn1bmambl oceoeHus Kypca Xumuu.
HesirenbHOCTL 006pa30BaTEILHOTO yUpeXKAeHus 0011ero oopa3oBaHust B 00yueHUA XUMUU B CpeTHeH
IIKOJIe JO/DKHA ObITh HarpaB/ieHa Ha JOCTIKeHWe CIeYIOLX TUYHOCTHBIX pe3y/IbTaToB:
® B I[eHHOCTHO-OPHEHTAI[MOHHOU Cepe — BOCITUTaHUE YYBCTBA TOPAOCTH 32 POCCHICKYTO
XUMUYECKYI0 HayKy, F'yMaHU3Ma, Lie/leyCTpeMIeHHOCTH;
® B TPy/J0BO# chepe — FTOTOBHOCTh K OCO3HAaHHOMY BHIOODY Ja/ibHeHIel oOpa3oBaTeibHOM
TPaeKTOpHH;
® B II03HaBaTe/bHOM Cpepe — yMeHHe yMpaB/sATh CBOel M03HaBaTe/IbHOM /1eATeIbHOCTHIO.
MertanpeMeTHbIMU pe3y/ibTaTaM{A OCBOEHHUsI BbIMYCKHUKAMU OCHOBHOM IIKOJIbI POrPaMMBbI 10 XUMHUU
SIBJISTFOTCSL:
®  1CI0J/Ib30BaHMe YMeHHUI U HaBbIKOB Pa3/IMUHBIX BU/IOB [T03HABATeIbHOM [iesiTe/TbHOCTH,
MpYMeHeHre OCHOBHBIX METO/[0B MO3HaHUs (CHCTeMHO-MH(OPMALMOHHBIN aHa/H3,
MO/ieJIMpOBaHKe) //1s1 U3yUYeHHs pa3/IMUHbIX CTOPOH OKpY»Katolllel ZieliCTBUTeTbHOCTH;
®  CTO/b30BaHKe OCHOBHBIX MHTE/UIEKTYalbHBIX OMepaLuii: (hopMy/IMpOBaHUe TUIIOTe3, aHA/IU3 U
CUHTe3, CpaBHeHUe, 000011leHre, CUCTeMaTU3allysl, BbisB/IeHUe TIPUUUHHO-C/Ie[ICTBEHHBIX CBSI3el,
TIOVCK aHAJIOTOB;
® yMeHHe reHepUpOBATh U/leU U OTpe/ieNIsiTh CPeJiCTBa, He0OXO0 UMbIe /I/Isi UX peasu3alvi;
® yMeHHe OTpeJe/isiTh LeJIN U 33/1auH JlesiTe/TIbHOCTH, BEIOMpaTh Cpe/iCTBA peann3aljiy Le/ii U
MIPUMEHSITh UX Ha MPaKTHKe;
®  CTO/Ib30BaHKE Pa3/IMUHBIX NCTOUHUKOB MH(OpPMAaLH, TOHUMaH1e 3aBUCUMOCTH COJiep>KaHUs U
¢ opmbI TipezicTaBIeHUsT THPOPMALMK OT Liesield KOMMYHUMKALIMK U aJjpecara.
B ob6nacti mpegMeTHBIX pe3yIbTaTOB 00pa3oBaTe/ibHOE YupexxjeHre obirero oopa3oBaHust
MIpeJJOCTaB/IsIeT YUYeHHKY BO3MOXKHOCTb Ha CTYTIeHH Cpe/iHero (10JHOro) ob1iero o6pa3oBaHusi HAyUUThCS:
B [103HABaTeILHOM cdepe:
® /aBaTh OTpe/iesieHUst HAYYHbIM TTOHSTHSIM;
®  OMNMCHIBATh JEMOHCTPALIMOHHBIE 1 CAMOCTOSITEIbHO TIPOBO/IMMbIE SKCTIEPUMEHTBI, UCTIONB3YS AJIS
3TOr0 eCTeCTBEHHbIM (PYCCKUM) SA3bIK U 13bIK XUMUU;
®  OMMCHIBATh Y pa3nuyaTh U3yUeHHbIe KIaCChl HEOPraHMUEeCKUX U OPraHUYeCKUX COeIMHEeHUH,
XUMHYeCKUe peakLiy;
®  K/IacCUHULMPOBATh U3yUYeHHbIe OOBEKTHI U SIB/IEHNS;
* HabmoaTh JEMOHCTPUPYEMbIe U CAMOCTOSITE/TEHO TTPOBO/JUMBIE OITBIThI, XUMUUeCKHe peaKi|H,
MPOTEeKaroI1e B PUPO/ie U B OBITY;
® /lenaTh BHIBOZBI U YMO3aK/IHOUeHUsT U3 HaOJIr0JeHNi, N3yUueHHbIX XUMHUUeCKHUX 3aKOHOMepPHOCTel,
TIPOTHO3MPOBATh CBOMCTBA HEM3yUEHHBIX BEIIeCTB 110 aHAJIOTHUH CO CBOMCTBAMH M3yUeHHBIX;
® CTPYKTypUPOBaTh U3yUeHHbIN MaTepuar;
®  YHTeprpeTUPOBATh XUMUUYECKYI0 MH(POPMALHIO, TIOMyUeHHYIO U3 IPYTUX UCTOUHHKOB,;
®  OMUCHIBAaTh CTPOEHHEe aTOMOB 37ieMeHTOB -1V nepuozioB ¢ UcIob30BaHWeM 3/1eKTPOHHBIX
KOH(Urypaiuii aToMoB;
®  MO/IeJIMPOBATh CTPOEHHE MPOCTENILINX MOJIEKY/T HeOpraHWYeCKUX M OpPraHW4YeCKUX BellecTB,
KPHCTAJI/IOB;
B 1]eHHOCTHO-ODHUEeHTALIMOHHOM cdepe:
®  aHa/IM3UPOBATh U OL|EHNWBATh MOCIEACTBUS [/ OKpY KaIoliel cpesibl ObITOBOM 1 TIPOM3BO/ICTBEHHOMN
JlesiTe/TbHOCTH YesioBeKa, CBsI3aHHOM C repepaboTKOM BellecTs;
B TPYZ10BOM cdepe:
® [IPOBOAUTH XUMHUYECKUI IKCTIePUMEHT;
B cdepe hU3MUECKON KYIBTYDBI:
® 0OKa3bIBaTh IEPBYIO TTOMOILb TIPY OTPaBJIEHUsIX, 0’)KOTaX U IPYTUX TPaBMaX, CBSI3aHHBIX C
BeIleCTBaMH U 1abopaTOpHBIM 000pY/[0BaHHEM.




BbInyCKHUK HaAyuyumcsi:
* OMHMCHIBATb CBOWCTBA TBEP/BIX, XKUJKHUX, Fa3000pa3HbIX BEIIEeCTB, BbIAESS UX CYIIeCTBeHHbIe TPU3HAKY;
* XapaKTepr30BaTh Bell|ecTBa 10 COCTaBy, CTDOEHUIO U CBOWCTBaM, yCTaHaB/IUBATb IPUYHMHHO-
C/le/ICTBeHHbIe CBSI3U MeXX/y JaHHbIMU XapaKTepUCTUKaMH BellleCTBa;
* PacKpbIBaTh CMBIC/I OCHOBHBIX XUMHUYECKUX MOHITUMA «aTOM», «MOJIEKY/Ia», «XUMUUECKHUN 3JIEMeHT»,
«IIPOCTOE BellleCTBO», «CJ/I0KHOE Bell[eCTBO», «BaJIEHTHOCTb», UCII0/Ib3ys 3HAKOBYIO CUCTEeMY XUMUU;
* 1300pa)kaTh COCTaB MPOCTEHNIINX BEI[eCTB C MOMOIIbI0 XMMUYECKUX (POPMYJT U CYIIIHOCTh XUMUYECKUX
peakxL1ii C MOMOLLbI0 XMMUUeCKHUX YpaBHEHUH;
* BBIUMC/IATh OTHOCUTE/IbHYIO MOJIEKYJISIPHYIO YU MOJISIDHYIO MacChl BellleCTB, a TaKyKe MacCOBYIO [JOJIF0
XUMHUUECKOT'0 3JIeMeHTa B COeZJMHEeHHUSIX /IJIS1 OLIeHKU UX MPaKTU4YeCKOW 3HaUMMOCTH;
* CpaBHMBATh I10 COCTaBY OKCH/bI, OCHOBaHUs1, KUCJIOTBI, COJIY;
* KJIJaCCU(PULIMPOBaTh OKCH/IbI U OCHOBAHKSI TI0 CBOWCTBAM, KUC/IOThI M COJIY 110 COCTaBY;
* OIIMCBIBATH COCTAaB, CBOMCTBA U 3HaueHue (B IPUPOJe U NIPAKTUUeCKOM JeaTe/IbHOCTH YesloBeKa) MPOCThIX
Bell[eCTB — KUWIOPOZa U BOAOPO/a;
* laBaTb CPaBHUTE/IbHYIO XapaKTePUCTUKY XMMUYEeCKUX JIEMEHTOB U Ba’KHEHIINX COeJUHEeHUN
eCTeCTBEHHBIX CeMelCTB 11[e/IOYHBIX MeTaslJIOB U rajloreHoB;
* TI0/1b30BaThCs1 TabOPaTOPHBIM 000PY/J0BaHIEM M XMMHUUECKOH TTOCY/I0M;
* IPOBOZIUTH HEC/IO)KHbIE XUMUUEeCKHe OITbIThI M Hab/ro/jeHs 3a U3MeHeHUsIMU CBOWCTB BellleCTB B
Tpoliecce MX TpeBpalleHni; cobr0[aTh MpaBu/Ia TEXHUKHU 0e30T1acCHOCTH TPY TIPOBeieH|H HabmojeHnit 1
OIIbITOB;
* pas/MyaTth 3KCIepUMeHTaIbHO KUC/IOThI U LE/I04H, T10/1b3YSICh UHAMKATOPaMU; OCO3HaBaTh
Heo6XoMMOCTh cobmoieHrst Mep 6e30IacHOCTH NPy 06palljeHnH C KUC/I0TaMU U 11je/IoYaMHu.
BbInycKHUK no/iyuum 603MOMCHOCTb HAYYUMbCA:
* rpaMOTHO 00pallaThCsl C Bell[eCTBaMH B TIOBCEHEBHOM YKU3HU;
* 0CO3HaBaTh HEOOXOJMMOCTh COO/TIO/IeHHsI TIPAaBHJT 9KOJIOTMUeCKH 6e30MacHOro roBe/ieH!st B OKpYy Karoleit
TIPUPOJHOU CpeJe;
* IOHUMaTh CMBIC/I M He06XOJUMOCTh COO/I0/IeHNs TIPe/ITMCaHU, TTpe/jjlaraeMbIX B UHCTPYKLIUSIX T10
HCII0J/Tb30BAHUIO JIEKAPCTB, CPe/ICTB OBITOBOM XUMHU U [P.;
* MCMO/Ib30BaTh MPHUOOPeTEHHbIE K/IF0UeBble KOMITIeTEHTHOCTH TPH BBITIOJTHEHHUH MCC/Ie/J0BaTeTbCKUX
TIPOEKTOB T10 U3yUYEeHHIO CBOMCTB, CIIOCOOOB TIOTyUeHUsI U paclio3HaBaHUsI BEIL|eCTB;
* pa3BUBaTb KOMMYHHKaTUBHYI0 KOMIIETEHTHOCTb, UCTIO/Ib3Ys CPeJCTBa YCTHOW Y MMCbMEHHOMN
KOMMYHUKAIMY TIpU paboTe ¢ TeKcTaMu yueOHHUKA U [JOTIOJTHATETBHOM JTMTepaTypO, CIIPABOUHBIMU
Tab/MLIaMu, MPOSIBJISITh TOTOBHOCTD K YBa)K€HUIO MHOW TOUKH 3peHusi PU 00CYK/jeHUH pPe3y/IbTaToB
BBITTOJTHEHHO!N paboThI;
* 00BEKTUBHO OL|eHMBaTh MH(POPMALIMIO O Bel[eCTBaX ¥ XMMUYeCKUX TPOLieccaxX, KpUTHUeCKA OTHOCUTBHCS K
TICeB/J0HAaYYHOU MH(OpMaLyu, HeJoOPOCOBECTHOM peKsiamMe, KacaroIel s NCTI0Ib30BaHMs Pa3TIAYHbIX
BelLleCTB.
ITepuoauueckui 3aKOH U NMepHOANYecKas CUCTeMa XUMHUYecKHX 3/1eMeHTOB [I. 1. MeHpe1eeBa.
Crpoenue BeljecTBa
BbIinycKHUK Hayyumcsi:
* KJIJaCCU(PULIMPOBaTh XMMUUYECKHEe 371eMeHThl Ha MeTajllbl, HeMeTasl/Ibl, 3/IeMEeHTbl, OKCHZbI U TU/IPOKCHbI
KOTOPBIX aM(OTepHbI, U UHEPTHbIe 3/1eMeHThI (rasbl) [ 0CO3HaHUsI B&XKHOCTH yTOPS0UYeHHOCTH HayYHbIX
3HaHUM;
* pacKpbIBaTh CMbIC/I IIepUogrueckoro 3akoHa 1. . MeHgeneesa;
* OMMCHIBATh ¥ XapaKTepHu30BaTh TaO/INUHYIO (DOPMY MePHUOMUECKOi CHCTeMbl XUMUUYECKHX 3/IEMEeHTOB;
* XapaKTepu30BaTb COCTaB aTOMHBIX si/iep U paclipefie/ieHye Yuciia 31eKTPOHOB 10 3/1eKTPOHHBIM C/I05IM
aTOMOB XMMHWYECKUX 3/IEMEHTOB MaJlbIX IIepHO/|0B [TePUOIUYEeCKOM CUCTEMBI, a TAaK)Ke Kaus Y Ka/lbLius;
* pasMuaTth BU/bl XMMUUECKOM CBSI3U: NOHHYO, KOBaJIeHTHYIO TOJIIPHY0, KOBa/IeHTHYHO HETOJ/ISIDHYIO U
MeTa/l/INYeCKy1o;



* 1300pa)kaTh 371eKTPOHHO-MOHHbIE (HOPMY/IbI BellleCTB, 00pa30BaHHbIX XUMUUECKUMU CBSI3SIMU Pa3HOTO
BU/IA;

* BBISIB/IATh 3aBUCUMOCTb CBOMCTB BellleCTB OT CTPOEHUS UX KPUCTA/UIMYEeCKUX PelIEéTOK: MOHHBIX, aTOMHBIX,
MOJIEKY/ISIPHBIX, MeTa/l/TMUeCKUX;

* XapaKTepr30BaTb XUMUUYECKHe IeMeHThbI U UX COeJJMHEeHUST Ha OCHOBE T10JI0’KeHUSI 37IeMeHTOB B
MepuoANYeCKON CUCTeMe U 0COOeHHOCTel CTPOeHUs UX aTOMOB;

* OMKCBHIBaTb OCHOBHBIE 3Tarbl OTKPbITUS [I. V. MeHzeneeBbIM MepUOAMUYECKOT0 3aKOHA 1 TIepUOUUeCKOn
CHCTeMbI XMMHUUECKHX 3/IEMEHTOB, )KU3Hb 1 MHOT000pa3HyI0 HayuHYIO /1esITe/TbHOCTh YUEHOTO;

* XapaKTepr30BaTb HayuyHOe U MHPOBO33peHYeCcKoe 3HaueHHe MeproinyecKoro 3aKoHa U nepruoindyeckoi
CHCTeMbl XUMHYeCKUX 3yieMeHTOB /1. V1. MeHe/eeBa;

* 0CO3HABAaTh HAay4YHbIe OTKPBITUS KaK pe3y/IbTaT JJIUTeTbHbIX HaOJTF0/IeHH, OTIBITOB, HAYYHOU TTOJIEMUKH,
TIpeo/0/1eHUs TPYJHOCTEeH U COMHEHUM.

BbInyCKHUK No/y4um 603MOMCHOCb HAYYUMbCA:

* 0CO3HaBaTh 3HaUEHMe TeOPeTUUeCKHX 3HAHMH /1S TPAaKTUUEeCKOH JleATe/IbHOCTH YerloBeKa;

* OMMMCHIBATh U3yUYeHHbIe 0OBEKTHI KaK CUCTEMBI, TPUMEeHsIsI JIOTUKY CICTEMHOTO aHasIi3a;

* IPUMEHSATh 3HaHUS O 3aKOHOMEPHOCTSIX MepUOANYECKON CUCTeMbl XUMUYECKHUX 37IeMEHTOB [J1s1
00bsICHEHUST U TIPe/IBU/IEHHST CBOVCTB KOHKPETHBIX BeI|eCTB;

* pa3BuBaTh MH(POPMAIMOHHYI0 KOMITIETEHTHOCTb TIOCPeZICTBOM YIJTyO/ieHHs 3HaHui 06 uctopun
CTaHOBJIEHUS] XUMUUECKOW HayKH{, eé OCHOBHBIX MTOHATHUH, [1ePUOIMYeCKOro 3aKOHa KakK OJJHOrO U3
Ba)KHEHIINX 3aKOHOB IPUPO/IbL, 8 TAK)KE O COBPEMEHHBIX [JOCTH)KEHUSIX HAYKU U TeXHUKH.

MHoroo0pa3ue XMMHUYeCKHX pPeaKI{ui

BbinycKHUK Haywumcs:

* 00BSCHATH CYyTh XMMWYECKUX TIPOLIECCOB U X MPUHLUIHAIBHOE OT/INUNe 0T (PHU3NUEeCKUX;

* Ha3bIBaThb MIPU3HAKU U YCJIOBUS MPOTEKaHUsSI XUMUUECKUX peaKLuii;

* yCTaHaB/IMBaTb IPUHAJJIEKHOCTh XMMHUYECKOM peaklMd K OIpeZeléHHOMY TUIly IO OJHOMY U3
K/IaCCU(VKALMOHHBIX TIPU3HAKOB: 1) M0 UMy M COCTaBY HWCXOJHBIX BeIeCTB W TPOAYKTOB peakluu
(peakLuM coejJMHeHMs], pa3/ioXKeHus], 3aMellleHust U1 0OMeHa); 2) 10 BbI/JjeJIeHHIO WY TIOTJIOIeHUIO TeII0ThI
(peakMy 3K30TepMUUeCKHe W 3H0TepMUYeckHe); 3) [0 U3MEeHEeHHUIO CTereHell OKHUC/IeHUsT XUMHUeCKUX
3/IeMeHTOB (peakluM OKHUC/UTeTbHO-BOCCTAaHOBUTE/bHbIE); 4) Mo obpaTtumMocTu Tipoliecca (peakLuu
obpaTuMbie 1 HeoOpaTUMBbIe);

* Ha3bIBaThb ()aKTOPKI, BAUSIOLIME Ha CKODOCTb XMMUUYECKUX peaKLuii;

* Ha3bIBaTh (DaKTOPHI, BAMSIOLIME Ha CMellleHHe XUMUUeCKOro PABHOBECHS;

* COCTaB/ATb YPaBHEHUs 3/IEKTPOJIMTUUECKOW [UCCOLMALIMK KUC/OT, I1iesiouel, cojeid; TMOJHble U
COKpAIIléHHble HMOHHBIe YpaBHEHWs peakluii 0oOMeHa; ypaBHEHHs OKHC/IUTEe/bHO-BOCCTAaHOBUTETBHBIX
peaxwuii;

* IPOTHO3UPOBaTh TPOAYKTbl XMMHUECKUX peakUuil 10 (opMyiam/Ha3BaHUsAM MCXOJHbIX BellleCTB;
oripe/ie/IATh UCXOHbIe BellleCTBa Mo (hopMy/iam/Ha3BaHUSIM MIPO/IYKTOB peakLivy;

* COCTaB/IATh ypaBHEHUsl peaklMii, COOTBETCTBYIOIIMX I10C/Ie[0BaTEbHOCTU («LlelouKe») MpeBpalljeHui
HeopraHMuecKrX BelleCTB Pa3/MUHbIX K/1aCCOB;

* BBISIB/IATH B MpOLiecce 3KCIleprMeHTa MpU3HaKy, CBU/IeTe/IbCTBYIOLME O TPOTeKaHUA XUMHUYeCKOH
peakLuy;

* [IPUrOTOBJIATH PACTBOPKI C OMpe/leIEHHON MaCCOBOM [10/iell paCTBOPEHHOTO BeIlleCTRBa;

* orpe/le/IsiTh XapakTep Cpe/ibl BOAHBIX PACTBOPOB KUC/IOT U LIje/Ioueil 110 U3MeHeHUI0 OKPacKU
VH/IMKaTOpOB;

* IPOBO/IUTh KaueCTBeHHbIe peakliyy, MO/ATBePsKA0L1e Ha/luule B BOJHBIX pacTBOPax BelleCTB
OT/leJIbHBIX KaTHOHOB U aHUOHOB.

BbinyCKHUK NOMy4um 803MOXCHOCMb HAYUUMbCA:

* COCTaBJ/ISITb MOJIEKYJISIDHBIE U TIOJTHbIe HOHHBIE YpaBHEHHsI TI0 COKPAIlléHHBIM UOHHBIM YPaBHEHUSIM;

* IPUBOJUTE NIPUMeEPHI peakLivi, MOATBEeP)KAAIOIMX Cyll|eCTBOBaHUe B3aMMOCBSI3U MeXX/ly OCHOBHBIMU
KJlacCaMy HeOpraHU4YeCcKUX BelllecTB;



* IPOrHO3UPOBATh pe3y/IbTaThbl BO3/eMCTBUS pa3/IMUHbIX (DAKTOPOB Ha U3MeHeHHe CKOPOCTH XMMHUUYeCKOH
peakiuy;

* IPOTHO3UPOBATh pe3y/IbTaThbl BO3JEUCTBUSA pa3/IMUHbIX (DAKTOPOB Ha CMelljeHre XUMUYeCKOro
pPaBHOBECHSI.

MHoroo0pa3ue BelecTB

BbinycKHUK Hayuyumcs:

* OTpe/ieN[aTh IPUHA//IE)KHOCTh HeOPraHMYeCKUX BeleCTB K OJHOMY M3 M3yUeHHBIX K/1aCCOB/TPYIIIL:
MeTaJl/Ibl ¥ HeMeTa/ulbl, OKCH/bl, OCHOBaHUSI, KUCJIOTHI, COJIH;

* COCTaBJ/ATH (DOPMY/JIbI BeLlleCTB [0 UX Ha3BaHUSM;

* OIIpe/ie/IATh BaJIEHTHOCTD U CTeIleHb OKMCJ/IEHUS IEMEHTOB B BellleCTBax;

* COCTaB/ATh (hOPMYJIbl HEOPraHUUYECKUX COeZMHEeHUM 10 BaJIeHTHOCTSIM U CTereHsIM OKUC/IeHHsI
3/IEMEHTOB, a TAK)Ke 3apsi/jlaM MOHOB, YKa3aHHBIM B TaOJMIle PaCTBOPUMOCTH KHCJIOT, OCHOBAHHUH U COel;
* 00BSICHSITH 3aKOHOMEPHOCTH U3MeHeHUsT PU3NIeCKUX U XUMUYeCKHUX CBOWCTB TIPOCTHIX BEIlleCTB
(MeTasyIOB ¥ HEMeTaJl/IOB) Y MX BBICIIMX OKCH/I0B, 00pa30BaHHBIX 3/IeMeHTaMH BTOPOTO U TPETHETO
TIepUO/OB;

* Ha3bIBaTh 00IIMe XMMHUUeCKHe CBOWCTBA, XapaKTepHbIe /il TPYIIIT OKCH/IOB: KUCIOTHBIX, OCHOBHBIX,
am(bOTepHbIX;

* Ha3bIBaTh 00IMe XMMHUUeCKHe CBOWCTBA, XapaKTepHble /ISl KayKA0ro U3 K1acCOB HeOpraHUUYeCKUX
BeIleCTB: KUCJIOT, OCHOBaHUM, COJIeH;

* IPUBOJUTH NIPUMeEPHI peakLivi, MOATBEeP)KAAI0IMX XMMUYeCKe CBOMCTBA HeOpraHNYeCKUX BellleCTB:
OKCH/IOB, KHCJIOT, OCHOBAHUM U COJIEH;

* Orpe/ie/IATh BelleCTBO-OKUC/IUTE/Ib U Bell|eCTBO-BOCCTaHOBUTE/b B OKUC/IUTE/IbHO-BOCCTAaHOBUTE/IbHBIX
peakLysx;

* COCTaBJ/ISITh OKUCTUTETbHO-BOCCTAaHOBUTE/TbHBIHN OanaHC (J/1s1 M3yueHHbIX peaklyii) 10 Mpe/iioXKeHHbIM
CcxemMaM peakli[ui;

* IPOBOAUTE JTaOOpPaTOPHBIE OMBITHI, TIOATBEPXK/AIOLIIe XUMHUUECKHe CBOMCTBAa OCHOBHBIX K/TaCCOB
HeopraHu4ecKuXx BelllecTB;

* IPOBOZUTE JTaDOpPaTOPHBIE OTBITHI TI0 TIOTyUeHUI0 U COOMpaHHIO Ta3000pa3HbIX BEILeCTB: BOAOPO/a,
KHUCJIOPO/ia, YIJIEKUC/IOTO ra3a, aMMHUaKa; COCTaB/IsITh YpaBHEHUS] COOTBETCTBYIOLLUX PeaKLUH.
BbInycKHUK no/iyuum 603MOMCHOCb HAYYUMbC:

* IPOTHO3MPOBATh XUMHUUYECKHEe CBOMCTBA BELECTB HA OCHOBE MX COCTaBa U CTPOEHUS;

* IPOTHO3MPOBATh CIIOCOOHOCTH BeIleCTBA MPOSIB/ISTH OKUC/INTe/TbHbIE W BOCCTAHOBUTE/IbHBIE CBOMCTBA C
YUETOM CTereHel OKUC/IeHUS 3/1eMeHTOB, BXO/SAIIUX B €r0 COCTaB;

* BBISIBJISITD CYLL|eCTBOBaHNEe FeHeTHYeCKOU B3aUMOCBSI3U MeXX/y BellleCTBaMU B PsAZly: MPOCTOe BeleCTBO —
OKCH/J, — T'MJIPOKCHUJ, — COJIb;

* XapaKTepr30BaTh 0COObIe CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOU KUCIIOT;

* IPUBOJUTH TIPUMEPHI YPaBHEHUH peakLiii, JIeXalliX B 0CHOBE TMPOMBIIIJIEHHBIX CTIOCOOO0B MOJTyYeHust
amMMMaKa, CepHOM KUCJ/IOThI, YyT'yHa U CTasIy;

* OMMCHIBATh (PM3MYeCKHe U XUMHUUEeCKHe MPOLeCChl, SBJISIOIIMeCs YaCTbi0 KPYrOBOPOTA BelleCTB B
NIpUPOJE;

* OpraHM30BbIBATh, MPOBOUTEL YUEeHUUYeCKHe TIPOEeKThI 10 UCC/Ie/JOBAaHHIO CBOWCTB BeILeCTB, UMEHIIUX
Ba)KHOE MPaKTHUUeCKoe 3HayeHue.

TEOPETUYECKUWE OCHOBbBI XNMHNN
Tema 1. BakHeiinye XuMH4ecKye MOHATHUSA U 3aKOHBI (3 u)
ATtom. XUMHUUeCKUI 3JIeMeHT. N3oTorbl. [IpocTteIe 51 CJIOJKHBIE BelllecTBa.
3aKOH COXpaHeHUs MacChl BellleCTB, 3aKOH COXPaHEeHWs U IpeBpallleHUs] YHePruu MpPU XUMUUeCKUX
peakLuax, 3aKOH ITI0CTOSIHCTBA COCTaBa. BelljecTBa MO/IEKY/IIPHOTO U HEMOJIEKYJ/IIPHOTO CTPOEHUS.



Tema 2. ITepuoanueckuu 3aK0H H nepvoanYecKas cucrema
XUMHYECKHX 3/IeMeHTOB A. A. MenpeneeBa Ha OCHOBe
yueHHusl 0 CTPOeHUH aToMOB (4 u)

AmomHble opbumanu, s-, p-, d- u f-anekmponbl. OCOOEHHOCTH pa3MelleHUs 3/IEKTPOHOB 110 OpOUTaIsAM B
aToMax MajbiX W OosbIiuX mepruofoB. CBs3b TMEPUOAMYECKOTO 3aKOHA WM TE€PUOUUECKON CHCTEMBI
XUMAYEeCKUX 3JIEMEHTOB C TeOpHel CTpoeHWs aToMoB. Kopomkuil u OAuHHbIU eapuaHmbl mabauybl
xumuueckux 31emeHmos. IlonodceHue 6 nepuoduyeckol cucmeme Xumuueckux 3snemeHmos [I. U.
Menoeneeea 800opoda, AAHMAHOUOOB, AKMUHOUOOB8 U UCKYCCMBEHHO NOAYYEHHbIX 3/1eMeHMO8.

BasleHTHOCTh U BaJIeHTHBIE BO3MOYKHOCTH aTOMOB.

JMemoucrpanuu. [ICX3 [IVIM, Tabnuibl «D/IeKTPOHHBIE 000/I0UKH aTOMOB»

Tema 3. Ctpoenue BeiecTBa (5 u)
Xumuueckass cBfA3b. VIOHHas CBs3b. KaTWOHbI W aHWOHBI. KoBasieHTHasi HeroJissipHasi CBSI3b.

KoBaneHTtHas mnosigpHasi CBsi3b. OJIEKTPOOTPULiaTe/IbHOCTb. CTerneHb OKUC/IeHUs. Metayvueckasi CBSI3b.
BogopoaHasi cBsA3b. IIpocTpaHCTBEHHOE CTpOEHHEe MOJIEKY/J HEeOPraHMYeCKUX W OpraHhuYeCKUX BeLecTB.

Turnel KPUCTa/I/TINYeCKUX peleTox u CBOMCTBa BelL[eCTB.
[TprunrHBI MHOTOOOpAa3usi Bell|eCTB: U30MepHsi, TOMOJIOTHSI, a/UIOTPOIIHSI, U30TOITHSI.
HucnepcHble cucmembil. KonovgHeie PacTBOPEI. 3oy, reu.

JdemoHcTpanuu. Mojend WOHHBIX, aTOMHBIX, MOJIEKYJ/IIDHBIX U MeTa/uIMueCKUX KpUCTa/JTMuecKux
perieTok. O0Opas3ibl MUIIEBBIX, KOCMETHUECKUX, OMOOTHUeCKNX ¥ MeAULMHCKUX 3071ed U reseil. DddekT
Tunpans. Mogenu MOJIEKYJT H30MepoB, rOMOJIOTOB.

Tema 4. Xumuueckue peaknuu (7 4)

Knaccudukaiuss  XMMMUeCKMX — peakldid B~ HEOpPraHMuUeckod W OpraHMuecko  XUMMHHU.

CKopoCTb peakliyy, ee 3aBUCMMOCTb OT pa3aMuHbIX (akTopoB. Karanus u katamsaropsl. O6paTUMOCTb
peakuui. XuMmuueckoe paBHoBecve. CMelljeHHe PpaBHOBeCHsl MO JelCTBUEM pa3/IuYHbIX (PAKTOPOB.
ITpyHIMnO Jle IlaTense. IIpoussoacTBO CcepHOU KHCJIOTBI KOHTaKTHBIM Croco6oMm.

OnekTposmTrdeckas auccorpanus. CumbHble W ciiabbie 3mekTposuThl. Cpesia BOJHBIX PacTBOPOB:
KHC/last, HelTpasbHag, 1le04Hast. BogopogHslii nokasaresns (pH) pacteopa.

I'mpponus OpraHuYecKux u HeopraHuyecKux BellleCTB

JeMoHcTpanuu. PasnuuHble TUMBI XUMUUECKUX peaklvii, BUZEO0ONbITbl MO OPraHMYecKOd XUMUH,
BUZeo(hmnbM «OCHOBBI MOJIEKY/ISIPHO- KUHETUUECKOUW TeOpUM».

JIaGopaTopHbIe ONBITHI. 3aBUCUMOCTb CKOPOCTH PeakL[Mi OT KOHLIEHTPALUH, TeMIlepaTyphbl, PUPO/bI
pearupyrolux BellecTsB, PasiokeHue Nepokcyja BOAOPOJa B MPUCYTCTBUM KaTanusaTopa. OrnpejeseHuve
cpefbl pacTBopa C TIOMOLLIBIO YHUBEpCa/lbHOI'0 VIHJMKaTopa.

HEOPT'AHUYECKAS{ XNUMUSA
Tema 5. Metannsi (7 u)

[Tosio)keHre MeTaJIZIOB B TIEPUOAMUECKON CcHUCTeMe XMMHUUeCcKUx 3jemeHToB [I. V1. MeHzeneeBa. OO01iue
CBOWCTBA MeTajUIOB. JJIEKTPOXUMHWUECKWUM psifi HampspkeHWH MeTa/uioB. OOImue crocodbl TOMy4YeHust
MeTas/uioB. CruiaBbl. JEKTPOIM3 PAaCTBOPOB M paciiiaBoB. [loHsiTMe 0 Koppo3uu MetasuioB. CriocoObl
3aLLUThI oT KOpPO3UH.

O0630p MeTa/yIOB TJIaBHBIX TOATPYI (A-Tpyri) MepuojudYecKol CHUCTeMbl XUMUYECKHUX 3JIeMEeHTOB.

00630p MetamioB 1Mo6ouHbIX moarpynn (b-rpyrin) mepuoAruecKol CUCTEMbI XUMHUECKHX 3/IEMEHTOB
(menp, LIMHK, )Keneso). Oxkcuppl U TU/POKCU/IBI MeTaJslIoB.

Jemoncrpanuu. O3HaKoM/IeHHe ¢ 00pa3ljaMyu MeTa/UIOB M UX COeJTUHEHHUH, CI/IaBbl,

B3aUMO/IEMICTBUE MeTasVIOB C KUC/IIOPOZOM, KACI0TaMU, BOJOM; J0Ka3aTebCTBO aM(OTEPHOCTH aTlFOMUHUS
U ero TU/IpOKCH/a, 00pasLbl Meu, XKese3a, XpoMa, UX COeJMHeHUH; B3aMO/IelICTBHe Me/IH U JKere3a C
KHUCJIOPO/ZIOM; B3aMMO/IeHCTBHE Me/IU U JKeJle3a C KUCI0TaMu (CepHasi, COsiHast), oyueHue TupoKCua
MeJu, XpoMa, OKCU/Ia MeJy;



B3aMMO/IeHICTBHe OKCHU/IOB U TUJPOKCHU/IOB MeTa/lJIOB C KUC/IOTaMK; [10Ka3aTelbCTBO aM()OTEPHOCTH
coesuHeHui xpoma (III).

PacuyetHble 3afaun. PacueTs! 10 XMMHUYECKUM yPaBHEHUsIM, CBSI3aHHbIE C MACCOBOU [j0J1el BbIXO/a
MPOAYKTa peakly OT TeOPeTUUeCKH BO3MOXKHOTO.

Tema 6. HemeTtannl (9 4)

00630p cBOMCTB HeMeTas10B. OKHUC/IUTE/ILHO-BOCCTAaHOBUTE/IbHBIE CBOWCTBA TUITUUHBIX HEMETAJIIOB.
OKcu/ibl HeMeTa/uI0B U KUCI0POZCO/ieprKalliie KUC/IOThl. BoZopoHble coejuHeHNsI HeMeTasl/loB.
['eHeTHUecKasi CBSI3b HEOPraHWYECKUX U OPraHNYecKUX BelljecTB. BbIToBasi XumMuueckasi [paMOTHOCTh

JdemoncTpanuu. O6pasiibl HeMeTa/IOB; MO/Ie/IM KPUCTA/NIMYeCKHX —pelleToK, anMasa, rpadura,
roJIyueHre aMMHaKa 1 XJI0pOBOIOPO/ia, paCTBOPeHHe HX B BOJle, 10Ka3aTe/TbCTBO KUCIOTHO-OCHOBHBIX
CBOWCTB 3THX BellecTB. C)XUraHue yIJisl M Cepbl B KUC/IOPOJe, Orpe/iesieHre XUMUUeCKUX CBOWCTB
MIPO/IYKTOB CrOpaHusi, B3aMO/[eICTBHe KOHLI. CEPHOM, KOHII. ¥ pa30aB/IeHHOM a30THOW KUCJIOT C Me[IbI0,
BUIe0QUIbM « XUMHUS BOKPYT Hac».

IIpakTukym. 1. PellieHre 5KCriepuMeHTabHBIX 33/lau 110 HeOPraHUYeCKON XUMUU;
2. pellieHye 5KCIIepUMeHTa/IbHbIX 3a/ja4 [10 OpraHn4yeCcKOl XUMUH;
3. mosyueHre, coOMpaHre U pacrio3HaBaHUe T'a30B.

Tematuueckuii iad 11 KITACC

Ne HavimeHoBaHue pa3ziesioB U TeM KonnuectBo N3 HUX(KOIM4eCcTBO UacoB)
/1 4acoB
(Bcero) |KoutposnbHbie|[TpakTrueckue |[IpoekTHbIe,
paboThI paboTeI  |TecToBbIe,
TBOpUeCKue,

5KCKYPCHUU U
T.A.(yuuThIBas

crieLiupuKy
rpeMeTa)
1 Tema 1. Baxknelilnme XuMHuuecKye IIOHITHSI 1 3
3aKOHBI
Tema 2. Ileprognueckrii 3aK0H 1 4
o |Teprozyeckas cucTemMa XUMUYeCKnX

anemeHToB [. 1. MeHzesieeBa Ha OCHOBe
yUeHHs1 0 CTDOeHUU aTOMOB

Tema 3. CTpoeHMe BellleCTBa 5 1

Tema 4. Xumuyeckue peakLyu 7 1

Tema 5. Metasibl 7

Tema 6. HemeTasibl 9 1 3
Wtoro: 35 3 3

Cucmema oyeHugaHus 8 npeomene Xumusi:
1. Onjenka yCTHOro orBera.
OT1MmeTKa «5» :
- OTBeT IOJIHbIM Y TIPaBU/IbHBIM HA OCHOBAaHUY U3YUYEHHBIX TEOPUN;
- Marepuas U3/10)KeH B OIpe/ie/IeHHOM JIOTUYeCKOU 10C/1ej0BaTe/IbHOCTH, JTUTePATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSITe/IbHBIN.
OT™MeTKa «4» ;
- OTBeT IOJIHbIM Y TIPaBU/IbHBIM Ha CHOBAaHWU U3YUEHHBIX TEOPUl;
- Marepuas W3JI0KeH B OMNpeJe/IeHHOU JIOTUYeCKOW MOC/Ie/j0BaTe/IbHOCTH, IIPU 3TOM JOMYLIeHbl [Be-TpU
HeCyI|eCTBeHHbIe OLIMOKY, UCTIPaB/IeHHbIe TI0 TPeOOBaHUIO yUHTeIs.
O1meTKa «3» :
- OTBET IOJIHBIN, HO TIPY 3TOM JIOTYIL[eHa CyIleCTBeHHast OLIMOKa UM OTBET HEeTlO/IHbIM, HEeCBSI3HBIM.




O1meTKa «2»:

- Tpu OTBeTe OOHapy)eHO HeMOHMMaHWe YYall[UMCs OCHOBHOTO COjflep)KaHWs yueOHOro maTepuasa WU
JIOTTYII[eHbI CYIIIeCTBeHHbIe OIMMOKH, KOTOPbIEe YUalUHCS He MOXKET UCTIPaBUTh TIPY HAaBOJSIIMX BOMPOCAX
yuuTessi, OTCYTCTBHe OTBeTa.

2. OneHKa YK CIepUMeHTATBHBIX yMeHHi. OlieHKa CTaBUTCS HA OCHOBAHMH HAO/IO/IeHNsT 32 YUAIMUCS U
MMMCbMEHHOT0 OTUeTa 3a paboTy.

OT1MmeTKa «5»:

- paborta BBINOJTHEHA TIOJTHOCTBIO U TIPaBU/IBHO, C/le/aHbl IPaBUIbHbIE Ha0JII0/IeHNsI U BBIBO/IbI;

- 9KCIePUMEHT OCYIIIeCTBJIEH TI0 MJIaHy C YUeTOM TeXHUKH 0e30T1acHOCTU U MpaBu/I PabOThI C BelljeCTBaMy
1 obopyzoBaHueMm;

- TIPOsIBJIeHbl OPTaHU3aIIMOHHO - TPY/I0BbIe YMeHWs, TO/IeP>KUBAIOTCSI YMCTOTa paboyero MecTa U MopsifioK
(Ha cTosie, 5)KOHOMHO WCTIONb3YIOTCSl peaKTHBbI).

O1meTKa «4» :

- paboTa BbITIOJIHEHA TPABWIbHO, CZe/laHbl TIpaBU/IbHbIE HAO/MIO/eHUsT W BBIBOJbI, HO TIPU 3TOM
9KCTIEPUMEHT TPOBeZIeH He TTOJIHOCTBIO WK JIOMYIIeHbl HeCylljeCTBeHHbIe OIMOKHU B paboTe C BelljeCTBaMu
1 000py/ZIOBaHUEM.

O1MmeTKa «3»:

- paboTa BbITIO/IHEHA TIPaBU/ILHO He MeHee UeM HarloJIOBUHY W/IM JIOMyIlleHa CyllleCTBeHHasl OllMOKa B Xo/ie
JKCTIepUMeHTa B 00bsicHeHHH, B oopmsieHUH paboThl, B COOJIIO[IeHUM TTPaBU/I TEXHUKHU 0€30TacHOCTH Ha
pabore c BeljecTBaMu ¥ 060pyioBaHeM, KOTOpasi UCTIPABJISIeTCS 110 TPeOOBAHUIO yUUTeJIsl.

OT1MmeTKa «2»:

- pormyieHsl Be (1 Oomee) cCyllleCcTBeHHble OIIMOKKM B XOfe: JKCIepUMeHTa, B OObSICHEHUH, B
odopmieHnr paboTel, B COOMIOEHUM TIPABUJI TeXHWKH 0e30MacHOCTH TMpH paboTe C BeIeCTBaMH U
o0opy/j0BaHHEM, KOTOpbIe YUalluicsi He MOKeT UCIIPaBUTh JlaXke TI0 TPeOOBaHUIO YUUTeIs;

- paboTa He BBITIOJIHEHA, Y YYaIllerocsi OTCyTCTBYeT SKCIIePUMeHTa/IbHbIe YMeHHUs!.

3. OueHka yMeHUM pelllaTh pacyeTHble 3a/iauM.

OT1meTKa «5»:

- B JIOTMYECKOM pacCy>K[eHUU U pellleH|H HeT OIMOO0K, 3a/laya pellieHa palMOHaIbHBIM CII0COO0M;

OT1meTKa «4»:

- B JIOTUUECKOM PpacCy)KJeHUM U pelleHUs HeT CYIIeCTBeHHbIX OIIMOOK, HO 3ajaua pellieHa
HeparvoHaIbHBIM CII0CO00M, WM /I0MyIeHO He Oojiee ABYX HeCYI[eCTBEHHBIX OIIHOOK.
OT1meTKa «3»:
- B JIOTUYECKOM pACCY>K[eHUU HeT CYIIeCTBEHHbIX OIIMOOK, HO JIOMyIleHa CyIljeCTBeHHas OIMOKa B
MaTeMaTUUeCKuX pacueTrax.
OT1MmeTKa «2»:
- IMeeTCsl Cyll|eCTBeHHbIe OIIMOKY B JIOTHYECKOM PaCCY’>KJeHWH U DPelleHn].
- OTCYTCTBHE OTBeTa Ha 3a/jaHHe.
4. OueHKa MMCbMEHHBIX KOHTPOJ/IBHBIX PadoT.
OT1meTKa «5»:
- OTBeT TOJIHBbIM Y MPaBU/IbHBINA, BO3MOXKHA HeCyll[eCTBeHHasi OII1OKa.
OT1meTKa «4»:
- OTBeT HeroJIHbIA WX JOMYyIeHO He O6oJiee IByX HECYIleCTBEHHbIX OLIMOOK.
OT1meTKa «3»:
- paboTa BbITIOJITHEHA He MeHee UeM HarloJIOBHHY, I0MyllleHa 0/iHa CyIlleCTBeHHasl OlMOKa U MPU 3TOM [Be-
TPU HeCyllleCTBEHHBbIE.
OT1meTKa «2»:
- paborTa BBITIOJTHEHA MeHbIIle YeM HaTloJIOBUHY WIN COZEP>KUT HECKOIBKO CYIIeCTBEHHBIX OIHUOOK.
- pabora He BBINO/IHEHA.
[Tpu oljeHKe BBHITIOJIHEHUS TMChbMEHHOW KOHTPOJIBHON paboThl HEeOOXOJUMO YUMTHIBATH TpeOOBaHMUS
eivHOrO Oopdorpadryeckoro pexxuma.
5.0neHKa TecTOBBIX paboT.

TecTsl, cocTosi[e U3 TSTA BOMPOCOB MOYKHO WCIIO/Ib30BaTh TMOC/Ie W3yueHUsl KaX/oro MaTepuasa
(ypoka). Tect n3 10—15 BOIpPOCOB HCIOJIB3YyeTCS [/s1 MEepUOjuYecKoro KoHTpossa. Tect u3 20—30
BOTIPOCOB HEOOXOMMO MCII0/1b30BaTh [ijisi U'TOTOBOTO KOHTPOJISI.

I[Tpy oLleHMBaHMY UCTIO/B3YeTCs CAeAyHolas 1Kaa: JJisl TecTa U3 MATH BOIIPOCOB



* HeT OIIMOOK — OIeHKa «5»;
* 0/IHa OIIMOKa - OL[eHKa «4»;
* IB€ OIIMOKN — OlIeHKa «3»;
* TPU OLLIMOKU — OL[eHKa «2».
[Hns tecta u3 30 BOIIPOCOB:
* 25—30 npaBUILHBIX OTBETOB — OL[€HKA «5»;
* 19—24 npaBUIbHBIX OTBETOB — OLIEHKa «4»;
* 13—18 npaBUIbHBIX OTBETOB — OL[eHKa «3»;
* MeHblile 12 TpaBU/IbLHBIX OTBETOB — OL|€HKA «2».
6. OeHKka npoekKTa.
[TpoekT olleHMBaeTCs MO C/IeAYOLUM KPUTEPUSIM:
* cobmoieHre TpebOBaHKH K ero opopMIIeHHIO;
* HeOOXOZMMOCTh U JOCTaTOUHOCTb [I/Is1 PACKPBITHS TeMbI PUBEJEHHON B TEKCTe TIpoeKTa MH(opMary;
* yMeHHe 00yyJarolierocsi CB060/IHO HU3/laraTh OCHOBHBIE H/led, OTPaXKeHHbIe B TIPOEKTe;
* Cr10cOOHOCTh 00YYaroIIerocs MOHATh CyTh 33/jaBaeMbIX U/leHaM{ aTTeCTalMOHHONW KOMUCCHH BOTIPOCOB M
c(hopMy/IMpOBaTh TOUHbIE OTBETHI HA HUX.

Yue6Ho — MmemooduuecKkuti Komnaekm.

[Tporpamma mpejyiaraeTcst s paboTel 10 HOBbIM y4yeOHMKam xvmMuu aBTopoB [.E. Pynsutnca u
O.I'. Penpamana, npouweamm skcreptudy PAH u PAO u Boweamm B PejepanbHblll MepeueHb
yueOHMKOB, peKOMeH/IOBaHHbIX MUHHCTepCTBOM 00pa3oBaHWss ¥ Haykd P® K UCII0/B30BaHUIO B
obpa3oBaTe/IbHOM Tpoliecce B 0bIieoOpa3oBaTenbHBIX yupexaeHusx Ha 2018 — 2019 yuebHbIH ro.

1. Pypsutuc I'.E., ®enpgman @.I'., Xumus. 11 knacc. — M.: ITpocserjenue, 2015

2. Pynzuruc I'.E., ®enpaman @.I'., Xumus. 10 knacc. — M.: IIpocserienue, 2018

3. 'apa H.H. Xumus. ITporpammsl 061ieo6pa3zoBaresibHbIX yupexkaenuil. — M.: ITpocsemenne, 2015

4. bpeiirep JI.M., baxxenoBa A.E., Xumus 8-11 knaccel. Pa3BepHyTOe TeMaTHuyeckoe IIaHMPOBaHUe
no yue6Hukam Pym3uruca I'.E., ®enpamana @.I7., Bonarorpag, Yunrens, 2009

5. XuMHuueckuii sKkcriepuMeHT B 111Kosie. 10 Kiacc: yue6Ho-MeToudeckoe nocobue/O.C.INabpuaiisH,
JL.I1.BatnuHa.-M.: [Ipoda, 2005.-208 c.

6. Xumusi. Ypoku B 10 kiacce: mocobue s yuutesneil o0ijeobpa3oBaTeibHBIX YUpexJeHud /
H.H.I'apa (u gp.).-M.: [Ipocgewenue, 2009.-111 c.

7. Xumust: 11 kiacc: meTogudeckoe rocobue aist yuurensi/A.FO.I'pankora.-M.: ACT, 2006.-158 c.

8. Xomuenko W.I'. COOpHUK 3a7au ¥ yIIpayKHEHUH 110 XUMHH.

Jlono/iHMTeIbHAA IUTepaTypa AJjif YUUTeIs.

1. Jupaktrueckuidi MaTepuan no xumuu 1y 10 — 11 kmaccoB: ocobue ans yuutens/A.M.Papenkui,
B.I1.'opukosa, JI.H.KpyrivkoBa.-M.: IIpoceienue, 1996. — 79 c.

2. Koutposnbable paboter mo xumuu B 10 — 11 kaccax: nocobue anst yuurens/ A.M.Pageukuii.-M.:
[Tpocsemenue, 2006.-96 c.

3. Hauana xumuu. CoBpeMeHHBIN Kypc AJisi TocTynarumx B BY3si: yuebHoe mocobue anst BY3os/
H.E.Ky3bmenko, B.B.EpemuH, B.A.I[TorkoB.-9-e u3gaHuve, repepaboTaHHOe W [JOTOJHEHHOe.-M.:
Jk3ameH, 2005.-832 c.

4. OpraHuueckass XUMHsi B TecTaX, 3aZiauaXx W yrpakHeHusix. 10 kmacc: yuebHoe mocobue [jis
ob1eobpa3zoBaTenbHbIX yupexgenunit/ O.C.I'abpuansH, U.I.Octpoymos, E.E.OctpoymoBa. — 2-u3f.,
crepeoturt.-M.: JIpoda, 2004.-400 c.

CpeacTBa 00yueHus.

1. TleuaTHble rocobwusi.

Tabauybi:

[Mepuouueckasi Tabnvija XuMuueckux neMeHToB [1.11.MeHzeneeBa

Tabnwila pacTBOPUMOCTH KUCIOT, OCHOBaHUM, COen

[TopTpeTh! yueHbIX

CtpoeHue aToma



Turel XUMHUUECKUX CBSI3eU
I/IHCI)OpMaL[I/IOHHO-KOMMYHI/IKEH_[I/IOHHBIe CpeacTBad

YueGHOe 371eKTpOHHOE n3jaHue «OpraHuuecKasi XUMHs»

BuptyanbHas mwkona Kupunna u Megogus. Ypoku xumuu. 10-11 knaccel. — M.: OO0
«Kupunn u Medopuii», 2004

Xumusi. MynbTuMeJuiiHOe yueOHoe Tocobue HOBOro obpasiia. — M.: 3A0 IIpocselijeHue-
MEJJUA, 2005.

TexHuueckre cpeficTBa 00yuyeHusI:

HOYTOYK

Y4eOHO — MpakTHUeckoe U yueOHO — jabopaTopHoe 000pyI0BaHKe:

[Tpubops! 1 MprCOCob/IeHNs: KOMIUIEKT TTOCY/[bI ¥ IPUHA/|IeXKHOCTEH /17151 TIPOBe/IeHUS
nabopaTopHBIX paboT U MPAaKTHYeCKUX paboT (IITaTUBbI C IPOOUPKaMH, KOIObI, MepHbIH
LUIHUHLP, QUIbTPOBaibHast Oymara, XMMUUYeCKre CTaKaHbl, CTIMPTOBKH, CTEK/ISTHHbIE
najsiouk, ¢aphopoBbie Yallku, CIIMUKH, Ta300TBO/[HbIe TPYOKH, 1abopaTopHbIe 1LITaTHUBHI,
JTyYMHBI, BOPOHKH, BeCbl, UHUKATOPBI).

PeakTBBI U MaTepuasibl: KOMIUIEKT PeaKTHUBOB [ijisi 6a30BOTO YPOBHSI

HarypasbHble 00BEKTHI.
Kosutekiu HepTH, KaMEHHOTO YIJIsl ¥ TIPOJIYKTOB NepepaboTKH, TJIacTMAcC, BOJIOKOH









