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Pabouast mporpamMmMa 1o yuebHoMy Kypcy «O0iijast xumuu st yuammxcst 11 kiacca
ob1jeobpa3oBaTeslbHOM 1IKO/BI pa3paboTaHa Ha ocHoBe @efepasbHOTO TOCY/apPCTBEHHOI'O
obpa3oBaTeslbHOTO CTaH/apTa CpefiHero obijero obOpa3oBaHus, pabouell TpOrpaMMbl Kypca
XUMHH, pa3pabotaHHoM K yueOHUKaM aBTopoB I'. E. Pyasurtuca u @. I'. ®enpamana g 10—11
K/1accoB 001jeobpa3oBaTenbHbIX opranu3anui. AdanaceeBa M. H. M.: [TpocBermienne, 2017r.

VcxoHBIMY IOKyMEHTaMH [ COCTaBJ/IeHUs MpUMepa paboueii mporpaMMbl SIBUTUCH:

1. ®epepanbHbiii 3aKk0H PD o1 29.12.2012 1. No273-P3 «O6 obpa3zoBanunu B Poccuiickoit
®depeparymn».

2. Tlpukaz MunucrepctBa obpa3zoBaHuss U Hayku P® ot 05.03.2004 r. Ne1089 «O6
yTBepXKeHUH (eJepasbHOT0 KOMIIOHEHTAa TOCY/IapCTBEHHBIX 00pa30oBaTe/lbHBIX CTaHZAPTOB
Haua/JbHOTO0 0011ero, OCHOBHOro o0Ilero u cpejHero (rojHoro) obiiero obpas3oBaHUs», C
V3MEHEeHUSIMU U 10N/ THEHUSIMU.

3. Tlpukaz MwuHucrepcTBa obpa3oBanuss u Hayku P® or 17.12.2010 r. Nel897 «O6
yTBepXKeHn! (he/ilepabHOrO TOCYAAPCTBEHHOTO0 00pa30BaTeMbHOTO CTaHJapTa OCHOBHOTO
ob11iero o6pa3oBaHus».

4. Tpuka3 MunucTepcTBa 06pa3oBanusi U HayKu Poccutickori ®Pefeparuu ot 17 mast 2012
r. Ne413 «O6 yTBepxaeHUN (heiepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTebHOrO CTaHZApTa
cpezHero (TOIHOTO) 001IIero 0Opa3oBaHMs».

5. TIpuka3 MununcTepcTBa obpa3oBanus U Hayku Poccuiickoit @epeparuu ot 19.12.2012 .
Nel067 «O6 yTBepxgeHMM (eJepanbHBIX TepeyHell  yueOHWKOB, peKOMeH/I0OBaHHBIX
(momyieHHBIX) K HCTOMb30BaHWIO B oOpa3oBaTesibHOM Tipoljecce B 00Opa3oBaTe/bHBIX
yUpeXX/IeHUsIX, peaTu3yIoluX oObpa3oBarTe/ibHbIe MPOrpaMMbl 001[ero 00pa3oBaHUs U UMEIOIINX
roCyJapCTBeHHY0 akkpeauTanuio, Ha 2013-2014 yueOHbIHA Toz».

6. [Tpuka3 MunucTepcTBa 0o6pa3oBanus ¥ Hayku Poccuiickoit @eaepariuu ot 31.03.2014 r.
Ne253 «O6 yTBepkJeHWH (efepaJibHOTO TiepeuHs y4eOHUKOB, pPEeKOMeHAyeMbIX K
WCTIOMb30BaHUIO ~ TIPM  peajM3allid  UMeWIIUX  TOCy/apCTBEHHYH  aKKpeJUTaLuio
obpa3oBaTe/lbHBIX TPOrPaMM HauajbHOTO OO0Iero, OCHOBHOTO 0OIIero, cpegHero oOIIero
obpa3oBaHUS».

7. Ilucemo [lerapramMeHTa rocCy/jJapCTBeHHOM MOMMTHMKM B obOpa3oBaHuu MUHHCTepCTBa
obpasoBanust U Hayku P® ot 07.07.2005 r. Ne03-1263 «O mpuUMepHBIX MpOrpaMmax IIo
yueOHbIM IpeaMeTaM (esieparbHOro 6a3MCHOr0 yuebHOro T1aHa».

8. Metoauueckre peKOMeHZALMA MO CO3[aHui0 U (YHKIMOHHDOBAHHIO B
00111e00pa30BaTeNIbHBIX OpPraHU3aLUsX, PAcCTIOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MasibiX
ropofiax, 1|eHTPOB 00pa30BaHUs eCTeCTBeHHO-HayYHOM W TeXHOJIOTWYeCKOM HarpaB/ieHHOCTel
(«Touka pocra») (yTBepXKAeHbl pacropsbkeHHWeM MuHHcTepcTBa IpocBeleHus Poccuiickon
@®enepatii ot 12 sauBaps 2021 r . No P-6) . — URL: http://www .consultant
.ru/document/cons_doc_ LAW_374694/ (nata obparrenusi: 10 .03.2021)

Ha 6a3e 1jentpa «Touka pocta» obecrieurBaeTcsi peanu3aliyisi o6pasoBaTebHbIX IPOrpaMM
€CTeCTBeHHO-HAYYHOU U TeXHOJIOTMYeCKOUW HarpaB/eHHOCTel, pa3paboTaHHBIX B COOTBETCTBHUU
c TpebOBaHMsSMHU 3aKOHOJaTenbCTBa B c(epe oOpa3oBaHusi M C YuéTOM peKOMeHJalui



desepabHOTO orepaTopa yuebHOro rpesMeTa «XUMUA».
Ob6pa3oBaresibHasi porpaMma I03B0JIsSieT UHTerpupoBaTh peasii3yeMble MOJX0AbI, CTPYKTYPY U
cofiep>kaHue TIpYU oOpraHusaluu oOyueHusi xumuu B 10-11 k/maccax, BBICTPOEHHOM Ha 0a3se

nmoboro u3 JOCTYITHBIX yueOHO-MeTo[UUeCKUX KOMIL/IEKCOB (YMK).
Wcnonb3oBanue obopynoBaHusi «Touka pocTa» TMpH peau3alldd JAaHHOW 00pa3oBaTeTbHOMN
MpOrpaMmbl T03BOJIIET C03/,aTh YCJI0BUS:

1  pacUIMpeHWs  COZep)KaHWsl  MIKOJIBHOTO  XMMHUYeckoro  oOpa3oBaHus;

e /s TIOBBILIEHWs TI03HaBaTeJbHONW aKTUBHOCTM OOyYaloIMXCs B eCTeCTBeHHO-HayuHOU
obacTy;

* 7S pa3BUTHSI JMUHOCTH pebGEHKa B Tipoljecce oOyueHUs: XUMHH, €ro CIoCOOHOCTel,
¢opMUpOBaHMST U y[OBJIETBOPEHHUS] COLMAJLHO 3HAUMMBIX HMHTEPECOB W TOTPeOHOCTel;
* 7151 paboThI C 0/lapEHHBIMU IIKOJIbHUKAMH, OPTaHU3al[ui UX Pa3BUTHS B Pa3/IMUHBIX 001aCTIX
oOpa3oBare/ibHOM, TBOPUECKOM [1eSITeTbHOCTH.

CpenHee (ronHoe) o01ijee 00pa3oBaHKe — TPeThsl, 3aK/IFOUNTe/IbHAsI CTYTIeHb 00I1ero
obpa3zoBanus. Cofeprkanuie cpesiHero ( 10JTHOTO) 001ero 006pa30BaHus HaNpaB/IeHO Ha
pellieHre BYX 3ajau:

1. 3aBepieHue 001e006pa3oBaTeIbHON MOATOTOBKHA B COOTBETCTBUU C 3aKOHOM 00
obpa3zoBanuu (B pegakiuu 2007 r);
2. Peam3anusi npegmnpodeccroHanbHOro obmjero o6pa3oBaHus, KOTOPOe TO3BOJISET

obecreunTsb NpeeMCTBeHHOCTh 0011iero u rnpogdeccruoHasibHOro 06pa3oBaHusl.

OpHOM W3 BaKHEWIMX 3a/lay 3TOr0 IJTara SIB/ISETCS IO/TOTOBKA OOYYaroluxcsi K
OCO3HAHHOMY U OTBETCTBEHHOMY BbIOODY JKM3HEHHOT0 U TMpo(eCcCUOHANBbHOTO TYTH.
OOyuatonuecsi JO/DKHbI HayUHUThCS CaMOCTOSITE/IbHO CTABUTh LIe/IM U OTPEAESTh MyTH HX
JIOCTVKEHUS], MCTI0Ib30BaTh NMPHOOPeTeHHBIH B ILIIKOJIE OTBIT AesATeJIbHOCTH B peasbHOU KU3HH,
3a paMKaMH yueOHOTO Tiporiecca.

V3yueHne XUMHM Ha ypOBHe cpejHero o6imiero o6pa3oBaHUsI HarpaB/ieHO Ha [OCTH)KEeHHe
C/1eYIOLIKMX Liesiei:

e OCBOEHME 3HaHMM 0 XMMUUYECKOU COCTaBJIAIOIIEN eCTeCTBEeHHO - HayYHOM KapTHHBI MUPa,
BaKHENIINX XUMHUECKUX TIOHATHUSX, 3aKOHaX U TeOPUsIX;

e OBJIa/IeHVe YMEHUSIMU TTPUMEHSITh TT0/TyueHHbIe 3HAHUS /i1 00bsCHEHUs] pa3HOOOpa3HbIX
XVUMHYeCKUX SIBJIEHUM 1 CBOWCTB BelL|eCTB, OLIeHKH POJIM XMUMUM B Pa3BUTUU
COBPEMEHHbBIX TEXHOJIOTUH U MOIy4YeHUH HOBBIX MaTepuasoB;

e  pa3BUTHE [T03HaBaTebHBIX UHTEPECOB 1 UHTE/IeKTYalbHbIX CIIOCOOHOCTEH B mpoliecce
CaMOCTOSITETBHOTO MPUOOpPeTeH!sT XUMUYeCKUX 3HAHWH C UCTI0/Tb30BaHUEM Pa3/TMYHbIX
VICTOYHMKOB UH(OPMaL[H, B TOM YKC/Ie KOMITbIOTEPHBIX;

e BOCIUTaHUE YOKIEHHOCTH B TIO3UTUBHOW POJIM XVUMHUH B )KU3HU COBPEMEHHOTO
ob11ecTBa, HEOOXOAMMOCTH XMMHUYECKH IPaMOTHOTO OTHOLIEHUS K CBOEMY 3/J0POBBIO U
OKpY’Karolller cpefie;

e IIpUMeHeHHe IOy4YeHHbIX 3HAHUM U YMeHHH [/ 6e301acHOr0 UCMO/Ib30BaHMs BeleCTB
Y MaTepHuasioB B OBITY, CeTbCKOM XO3SIMCTBE U Ha TIPOU3BO/ICTBE, PeIIeHHs TTPaKTHUeCKUX
3a/iau B [I0BCe/IHEBHOW KU3HH, NpeAyNpex/ieHUs SB/IeHUH, HAaHOCSLLMX BpeJ| 34,0POBbIO
yesioBeKa M OKpYyKarolller cpejie.



OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA

Cpegnee ob1ijee oOpa3oBaHye — 3aK/IOUHMTe/bHAsE CTYTIeHb 001iero obpaszoBanusi. Coziep>kaHue
cpefHero obijero o6pa3oBaHusI HAIIpaB/IeHO Ha pellleHre CIeJyIOIUX 3aayu:

* 3aBepiieHde 001[eoOpa30BaTeNbHONM TOATOTOBKM B COOTBETCTBMM C 3akoHOM «O06
obpa3zoBaHnu B PD»;

* peanu3anys TpeArnpodeccroHasbHOTO 00Iero obpa3oBaHus, II03BOJISAIONIETO 006ecreunThb
TIpeeMCTBeHHOCTh 00111ero 1 mpodeccroHambHOTO 00pa30BaHUs.

BaHetlimeli 3aziaueii 00yueHust Ha 3Tarle TIOJyYeHUsI CpeIHero o0Iero oOpa3oBaHuUs SIB/ISIETCS
TIOATOTOBKA OOYYarolMXCsA K OCO3HAHHOMY BBIOODY [Ja/bHEHIero >KM3HEHHOTO MYTH.
OOyuarorquecsi JO/DKHbI CaMOCTOSITE/TBHO HCIO/b30BaTh TMPUOOPETEHHBIA B IIKOJIE OIBIT
JiesiTe/IbHOCTY B pealbHOM >KU3HM, 32 paMKaMH y4deOHoro mporjecca. ['JiaBHbIe Iie/id CpefiHero
ob1jero 06pa3oBaHus COCTOSAT:

* B (hopMHpOBaHWM 1I€JIOCTHOTO TIPE/ICTAB/JI€HUsI O MHUPEe, OCHOBAHHOTO Ha TPHUOOPETEHHBIX
3HAHUSX, YMEHHSIX M CrIocobax JesTeTbHOCTH;

* B IpHOOpeTeHNH OITbITa TTO3HAHMS, CAMOIIO3HAHUs, Pa3HOOOPA3HOM JeATe/TbHOCTY;
* B TIO/ITOTOBKE K OCO3HAHHOMY BBIOOpY 00pa3oBaTe/ibHOM 1 podeCcCrOHanbHON TPAaeKTOPHH.

OcobeHHOCTBLIO O6yq€HI/IH XUMHU B cpe,quf/'I [OKOJiE ABJIAETCA OINOpd Ha 3HaHWA, ITOJyYeHHbIe
IMMpr N3y4eHUH XUMHHU B 8—9 K/dCCaX, UX paCllupeHue, yTJ'IY6JIeHI/Ie M CUCTeMaTu3alusd.

B um3yuennu Kypca xumud Oosibliasi POJib OTBOAWUTCS XUMHUECKOMY SKCIIEPUMEHTY, KOTOPBIH
Tnpe/iCTaB/ieH MpakKTUYeCKUMM paboTamu, 1ab0paTOPHBIMU OMbITaMU U J€MOHCTPALIMOHHBIMU



sKcrieppuMeHTaMd. OueHb Ba)XXHBIM SIBMISIeTCST COOJTIOZieHre TPaBU/I TeXHUKH 0e30T1acHOCTH TIpU
paboTe B XumMHueCKoii 1abopaTopuu.

B KauecTBe IIeHHOCTHBIX OPHEHTHPOB XMMHUYECKOTO 00pa30BaHUS BBLICTYMAIOT OOBEKTHI,
u3yuaemble B KypCeé XWMHH, K KOTOPbIM y OOy4aromuxcs (opMUPYeTCs [eHHOCTHOe
OTHOLLIEHUeE.

OCHOBy I103HaBaTe/IbHbBIX L[EHHOCTEﬁ COCTaB/IAIOT HAyY4YHble 3HdHHMA W HAyYUHbIe METObI
ITO3HAHUA.

Pa3BuTHe ro3HaBaTeNbHBIX L[EHHOCTHBIX OpPHEHTAlMM COojflep)KaHWs Kypca XWMHH T103BOJISIeT
copMHpOBaTh:

* YBKUTE/IbHOE OTHOILIIEHHE K CO3M/]aTe/IbHOM, TBOPUECKOH /1esITe/TbHOCTH;
* TOHMMaH1e HeoOX0UMOCTH 3I0POBOT0 00pa3a >KHU3HU;

* oTpe6HOCTh B 6e3yC/IOBHOM BBLITIOJTHEHUM TPaBU/I 0e301MacHOr0 MCIO/Ib30BaHMSI BEILeCTB B
TOBCeIHEBHOM JKU3HU;

* CO3HaTe/bHBIN BbIOOp OyaAyIeli mpodeccHoHaMbHOU e TeTbHOCTH.

Kypc xumun o6ajaeT BO3MOXKHOCTSMU it (POPMUPOBaHUSI KOMMYHUKATHUBHBIX 1[€HHOCTeH,
OCHOBY KOTOPBIX COCTABJISIFOT MPOLIeCC OOIIeH s ¥ TPaMOTHast peub, CII0COOCTBYIOIIIHE:

¢ [IPaBUJIBHOMY HCI10/Ib30BaHUIO XUMHWUEeCKOU TEePMHHOJIOTUH,

¢ Pa3BUTHIO HOTpe6HOCTI/I BE€CTH [OUWaJ/IOT, BBIC/IYIIMBATHL MHEHHE OIIIIOHEHTA, Y4YdCTBOBATL B
AUCKYCCHH;

* Pa3BUTHUIO CIIOCOOHOCTH OTKPBITO BBIPA)KaTh W apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOUKY
3peHusl.

Omnucanue mecta yue6Horo npezameta B yue6HoM tuiaHe MBOY ECOIII o yuebHOMy ripemMeTy
«XUMHUS».

Pabouas mporpamma K yueOHukam aBTOpoB I'. E. Pymsuruca u @. I'. ®enpamana ans 10—11
K/accoB 001ieo0pa3oBaTe/lbHBIX OpraHM3aluii pa3paboTaHa B COOTBETCTBHUM C basucHbIM
yueOHBIM TIJIAaHOM [ijisi CTyTIeHU cpefgHero obirjero obpa3oBanusi. Xumusi usydaercs ¢ 10 mo 11
Kacchl. O6111ee uncIo yueOHbIX YacoB 3a 2 rozia o0yuenus — 102, u3 Hux 68 (2 u B Hezie/0) B
10 kmacce «Opranuueckasi Xumust», 34 (1 u B Hezemro) B 11 Knacce « OCHOBBI 0011 XUMUM».

OcCHOBHBIMU TIpOOJIeMaMH XUMHU  SIBJIIIOTCST WM3yueHWe COCTaBa M CTPOEHWs BeIlecTB,
3aBUCHMOCTH UX CBOWCTB OT CTPOEHUs, KOHCTPYHPOBaHKe BelleCTB C 3a/laHHbIMU CBOMCTBaMH,
WCCie[JOBaHUe 3aKOHOMEPHOCTeN XUMUUeCKHX TpeBpallleHrH U MyTel yIipaB/ieHusl UMH B LIeJisiX
TI0JIyYeHus BeleCcTB, MaTepyuasoB, SHepPrun

Kypc 10 knacca 3HaKOMHUT OOYYaroIUXCsl CO CTPOEHWeM, XUMHUYeCKUMHU CBOWCTBaMH,
ocobeHHOCTSIMU CrIOCOOOB ToJTyueHUst U 001aCTSIMU TTPUMeHeHUsT OpraHWYeCKUX CoeIMHeHUH.



3aBepuuTenbHBIN 3Tamn (11 K/macc) HampaBieH Ha 00001eHNe, pacIIMpeHre UMEIOIXCS
3HAHUM LIKOJIbHUKOB T10 UeThIpeM BhIllIeHa3BaHHBIM 0JI0KaM U M3yueHue MaToro 610ka XuMus U
JKU3Hb, [IPU3BAHHOIO [aTh BBIIYCKHUKAMU MPUKJIaJHbIe 3HAHUA U YMEHUs.

[TnaHupyeMble pe3y/bTaThl U3yUYeHHUs1 yueOHOro Tpe/iMeTa « XUMUSI»:

B pesynbraTe usyueHuss yuyeOHOro IipeaMeTa «XHMHsI» Ha YpPOBHE CpeJHero ooirero
oOpa3oBaHWs:

BbInmycKHUK HayuuTCS:

e DpacKpbiBaThb Ha MpHUMepax po/ib XUMUA B (OPMUDOBAHHMK COBPEMEHHOW Hay4yHOMH
KapTUHBI MUPA U B TIPAKTUUECKOMH /leATeTbHOCTH UeloBeKa;

e IeMOHCTpPUpOBAaTb Ha TMpHUMepax B3aUMOCBS3b MEXJy XUMUeH U JPYyTUMU
€CTeCTBeHHbIMU HayKaMu;

* packpnIBaThb Ha MpUMepax I0JI0KeHUs] TeOPUU XUMUYeckoro ctpoeHust A.M. byTieposa;

e TMoOHUMaTh ¢u3Mueckuii cmbics Ilepuoaunueckoro 3akoHa [I.M1. MeHJeneeBa U Ha ero
OCHOBe OOBSICHSITh 3aBUCUMOCTh CBOMCTB XMMUUYECKUX 37IeMEHTOB U 00pa30BaHHbIX UMHU
BeIIleCTB OT 3JIEKTPOHHOTO CTPOeHUsI aTOMOB;

e 00OBSCHATH TTPUUMHBI MHOTO00Opa3sysl BEIeCTB Ha OCHOBe OOIIMX ITpe/[CTaBlIeHUN 00 uX
COCTaBe U CTPOEHUH;

e TIPUMEHSATH TpaBWIa CUCTEMATUUYECKOW MeXKIyHapoJHOW HOMEHK/IAaTypbl Kak Cpe/CTBa
pa3/inueHust U WAeHTUPUKALIMY BelleCTB 10 UX COCTaBY U CTPOEHHUIO;

* COCTaBJISITb MOJIEKY/ISIDHbIE U CTPYKTypHble (OpMYJibl OpPraHMYeCKUX BeIlecTB Kak
HocuTeslell nHpopMalMi O CTPOEHUM BelleCTBa, ero CBOWCTBAX W IMPUHAJJIEXKHOCTU K
orpe/ieJieHHOMY K/1acCy COeZMHeHUI;

e XapaKTepu30BaThb OpraHWYecKhe BelllecTBa IO COCTaBy, CTPOEHHWIO M CBOMCTBaM,
yCTaHaB/IMBaTb TPUUMHHO-Ce/ICTBEHHbIE CBSI3M MeXAY AAHHBIMM XapaKTepUCTHKaMU
BeIlleCTBa;

e TIPUBOJUTHL MpPUMeEPbl XWMUUYECKUX peaklvi, pacKpbIBAlOIIUX XapaKTepHble CBOMCTBA
TUMAYHBIX  TIpe/iCTaBUTe/Iel  KJaCCOB  OpraHMuUecKuMX BeIecTB C Lefbl0  HX
ueHTUGUKAIMY U 00bsiCHeHNsT 06/1aCTH TIPUMeHeHUs;

e TPOrHO3UPOBAaTh BO3MOXXHOCTb MPOTEKaHUsI XMMUUECKMX peakldii Ha OCHOBe 3HaHWM O
THIMAaX XUMHUECKOW CBSI3U B MOJIEKYJ/IaX PeareHTOB U UX PeaKI[MOHHON CIIOCOOHOCTH;

*  HCII0/Ib30BaTh 3HaHUSI O COCTaBe, CTPOEHUMM U XWMHUECKHWX CBOMCTBax BeleCTB st
0e30MacHOTO MPUMeHEeHUs B PAKTUUECKOM eATeTbHOCTH;

*  TIPUBO/JUTH NPUMEPHI TIPAKTUUYECKOTO MCIIOIb30BAHMUS MMPOJYKTOB MepepaboTKu HepTH U
MPUPO/IHOTO Ta3a, BbICOKOMOJIEKY/ISIPHBIX COeAUHEHWH (TIOMMATHIeHa, CUHTeTUYeCKOro
KayuyKa, al|eTaTHOrO BOJIOKHA);

e TIPOBOJUTH OMBITHI MO0 PACIIO3HABAHHIO OPraHUUeCKUX BeIeCTB: TJIMLEePUHA, YKCYCHOU
KWCJIOTBI, HeTpeZeIbHbIX KUPOB, T/IOKO3bl, KpaxMasa, OeJKOB — B COCTaBe THIIEBBIX
MPOAYKTOB Y KOCMETUUECKHX CPEe/ICTB;

e B/AZIeTh MpaBWIaMHU U NpueMamu 6e30macHOM paboThl C XMMUUECKHMMH BellleCTBaMHU U
nabopaTopHLIM 000pyI0OBaHHUEM;

*  yCTaHaBIMBATb 3aBUCHMOCTb CKOPOCTH XMMHUUECKOW peakliy U CMellleHHs] XUMHUYeCKOro
paBHOBecHs OT pa3/WyHbIX (DaKTOPOB C 1ie/IbI0 OMpe/ie/ieHrsl ONTHUMa/bHBIX YCI0BUM
MIPOTeKaHHUs1 XUMUUeCKHX TPOL[eCCOB;

e  TIPUBOJUTH MPUMeEPHI TUAPON3a COJell B MOBCeAHEBHOM XKU3HU UeIOBeKa;

e TIPUBOJUTH TIPUMEPbl OKHUC/UTETHHO-BOCCTAHOBUTE/NBLHLIX peakldii B  TpHUPOJe,
MPOM3BO/CTBEHHBIX MPOLieccax U KU3HeJesiTe/IbHOCTU OpPraHU3MOB;

e TPHUBOJUTb TNPUMEPhl XUMHUECKHUX pEaKIIMi, PACKPBLIBAIOIIUX OOI[HMe XUMHUECKHe
CBOWCTBA MPOCTHIX BelleCTB — META/IZIOB U HEMETaJI/IOB;



MIPOBOJUTh pacueTbl Ha HaxoX/eHWe MOJIeKy/IspHON (GopMy/bl YIieBofopoja Iio
MPO/IYKTaM CropaHvsi W TI0 €ero OTHOCUTeNbHOW TUIOTHOCTH M MacCOBBIM JIOJISIM
5/IEMEHTOB, BXO/JSAILMX B €r0 COCTaB;

B/a/leTh TpaBWIaMu Oe30rmacHOro obpailleHusi C eJKUMH, TOPIOYMMH M TOKCUUYHBIMHU
BeIleCTBaMH, CPe/ICTBAMHU OBITOBOM XUMUM;

OCYIL[eCTB/ISITh TIOUCK XUMHUECKOW HWH(OpMAaLMM TI0 Ha3BaHUSM, HEeHTHU(HUKATOpaM,
CTPYKTYPHBIM (hOpMyJ/iaM BeLl|eCTB;

KPDUTUYECKM  OLleHWBaTh M  WUHTEpPIIPeTUPOBaTb  XUMHUUECKy0  HH(pOpMaLUIo,
COZIep’KalyIoCsl B COODIIEHUsIX CPe/iCTB MaccoBoW MH(GOopMaLuH, pecypcax VHTepHeTa,
Hay4YHO-TIOMYJ/ISIPHBIX CTaThsIX C TOUKU 3PEHUs] eCTeCTBEHHO-HayYHON KOPPEKTHOCTH B
1]eJIsIX BBISIBJIEHUSI OLIMOOYHBIX CY>KJeHUI 1 (OPMUPOBaHUs COOCTBEHHOH MO3ULINH;
TIpe/ICTaB/IsTh MyTH pellleHusl T/I00asbHBIX MpPoO/ieM, CTOSILUX Tepe; ueJ0BeuecTBOM:
9KOJIOTUUECKHX, SHEPreTUYEeCKUX, ChIPbEBBIX, M POJIb XUMHUH B PELLIeHNH 3THX MPo0JIeM.

BI:IHYCKHI/IK MOJIYUYHUT BO3MO>XHOCTb HayUHNTbLCA:

WIJTFOCTPUPOBATh Ha TIpUMepax CTaHOBJeHHWEe W SBOJIIOLIMI0 OPraHWYeCcKOW XUMHM Kak
HayKH Ha pa3/MYHbIX UCTOPUYECKUX JTalax ee pa3BUTHS;

WCTIO/b30BaTh METO/bl HAayUHOTO TMO3HAHWS TIPH BBLITIOJTHEHUM TIPOEKTOB U yuyeOHO-
WCCTIeJOBaTe/IbCKUX  3a7ad  T0 HW3yUeHWI0 CBOWCTB, CIIOCOOOB TIONyYeHHWs U
pacrio3HaBaHHUsl OpraHUUeCKUX BellleCTB;

OOBSCHATL TPUPOAY U CriocoObl 00pa30BaHMs XWMHUECKOM CBSI3U: KOBa/IEHTHOM
(TosisipHOM, HEMoJIIPHOM), MOHHOMW, MeTa/UIMueCcKol, BOJOPOJHONM — C 1IeJblo
oripe/ie/IeHUs] XUMUUeCKOW aKTUBHOCTH BeLL|eCTB;

yCTaHaB/IMBaTh T'eHETHUeCKYH CBSI3b MeXy KjJacCaMu OpraHW4YeCKUX BeLLeCTB AJis
000CHOBaHMSI TIPUHLIMIIMALHONW BO3MOXKHOCTH TIOJTyYeHHUs] OPraHU4eCKUX COeAUHEeHUi
3aJJaHHOTO COCTaBa M CTPOEHUSI;

yCTaHaB/IMBaTh B3aUMOCBSI3M MeXX/y (haKTaMu U Teopuel, MPUUNHOU U C/Ie/ICTBUEM TIpU
aHas3e TpoOeMHBIX CUTyaluid U 0O0CHOBaHMM TPUHHMMAaeMbIX pellleHHM Ha OCHOBe
XUMHYECKUX 3HAHUM.

IInanupyembie pe3y/ibTaThl.

HPE}Z[MQTHBIE, MeTanpeaMeTHbIe H JIMYHOCTHBIE Pe3y/IbTdThl 0CBOEHUA y‘-lEﬁHOl"O

npeagMera « XMMHUA».

ITIpeameTtHbIe pe3y/IbTaThl (0a30BbIN YPOBEHB):

1.

chOpMHPOBAHHOCTH TMpe/CTaB/IeHUI 0 MeCcTe XMMUU B COBpEMeHHON HayuyHOW KapTHHe
MUpa; TIOHUMaHKe POJii XUMUU B (HOPMUPOBAHUM KPYyro3opa U (PyHKI[MOHATbHOU
IPaMOTHOCTH YeJioBeKa Ji/is pellieHNsl TPaKTUYeCKUX 3a/ay;

BJIa/leH1ie OCHOBOIIO/IaTraolMMUA XUMHUYeCKUMH TIOHSITUSIMUA, TEOPUSIMH, 3aKOHaAMU U
3aKOHOMEPHOCTSIMH; YBepPeHHOe I10/1b30BaHie XUMHUYeCKO TePMUHOJIOTHeN U
CHMBOJIUKOM;

B/Ia/leHle OCHOBHBIMU MeTO/|JaMM HayYHOI'O TI03HaHUs, UCMO0/Ib3yeMbIMU B XUMUM:
Hab/roileHre, omnrcaHue, U3MepeHue, SKCIIepUMeHT; yMeHue o0pabaThiBaTh, 0OBSCHITL
pe3yJIbTaThl IPOBEJIEHHBIX OIBITOB U /le/1aTh BBIBO/IbI; TOTOBHOCTD U CITIOCOOHOCTH
MeTOZbI TI03HaHUSI TIPU pellieHUH TIPaKTUUeCKUX 3a/ay;

c(OPMHPOBAHHOCTb YMEHMUS [|JaBaTh KOTMUYECTBEHHbIE OLeHKU U NTPOBOJUTh pacueThl 10
XUMHUYeCKUM (opMy/iaM U YpaBHEHUSIM;

B/IaJieHue TIPaBUIaMH TEXHUKH 0e301acHOCTH TIPY UCIIOIb30BaHUH XUMUUYECKHX
BeIIleCTB;



10.

11.

12.

13.

14.

c(OpMHPOBAHHOCTb YMEeHUS K/1acCU(PULIMPOBaTh OpraHnyecKye BelecTBa U peakLivy 1o
pa3HbIM NIPU3HAKaM;

c(OPMHPOBAHHOCTb YMEHMSI OMUCHIBATh U pa3/nuaTh M3yueHHble K1acChl OpraHuuecKrx
BellleCTB;

copMHUPOBAHHOCTb YMEHHUS Ae/aTh BHIBO/bI, YMO3aK/IIOUeHHUs U3 HaO/M0jeHnH,
XUMHUUECKHUX 3aKOHOMEpPHOCTel, MPOTHO3MPOBaTh CBOMCTBA HEU3YUYeHHbIX BelleCTB T10
aHaJIOTUU C U3yUYeHHBbIMU;

c(hOpMHPOBAHHOCTb YMEHUS CTPYKTYPUPOBaTh U3yUeHHbIN MaTepuaa U XUMHUYECKYH0
MH(OpPMaLMIO, T0y4aeMyt0 13 pa3HbIX UCTOUHHKOB,;

c(OpMHUPOBAHHOCTH COOCTBEHHOM TO3UL[MH 110 OTHOILIEHMIO K XUMUUeCKOU
MH(OpMaLMy, 1oJlyuyaeMoi U3 pa3HbIX UCTOUYHUKOB;

c(hOpMHPOBAHHOCTh YMEHUS aHa/IM3UPOBATh U OLIeHWBATh M10C/IeCTBUS
TIPOU3BO/ICTBEHHOM U OBITOBOU JIesITe/TIbHOCTH, CBSI3aHHOM C TiepepaboTKOM
OpraHUYeCcKUX BelleCTB;

OBJIa/leHHe OCHOBaMM HayUHOI'O MbIIIEHHs, TEXHOJIOTHel UCC/ie/l0BaTeIbCKON 1
TIPOEKTHOM JleATeNTbHOCTH

c(OpMHPOBAHHOCTb YMEHHUS NTPOBO/IUTh SKCIIePUMEHTHI pa3HOW JUIaKTHUeCKOU
HarpaB/IeHHOCTY;

c(OpMHPOBAHHOCTb YMEHMS OKa3bIBaTh MEPBYIO MOMOLLb [IPU OTPaB/IEHUSIX, 0XKOTax U
JPYTHX TPaBMax, CBSI3aHHBIX C BellleCTBaMU 1 J1abopaToOpHbIM 000PY/J0BaHHEM.

METaHPEAMETHbIe pe3y/bTaThbI:

1.

~

10.
11.
12.

13.
14.

c(OpPMHPOBAHHOCTh YMEHHSI CTaBUTD 1€/ ¥ HOBBIE 3a/lauM B yuebe U Mo3HaBaTeTbHON
JlesiTe/IbHOCTY;

OBJIa/IeHHe TpYeMaMU CaMOCTOSITE/IbHOTO MJIAHUPOBAHUS MyTel JOCTWKEHHs LiesTy,
yMeHusi BIOMpaTh 3¢ (deKTUBHBIE CIIOCOObI pellieHus1 yueOHBIX 1 TI03HaBaTe/IbHBIX 3a/1ay;
chOpMHPOBAHHOCTb YMeHUSI COOTHOCUThL CBOU JIeMCTBUS C TIJIAHUPYEMbIMHU
pe3y/bTaTamy;

chOpMHPOBAHHOCTh YMEHUSI OCYIIeCTB/SATh KOHTPOJIb B TIPOLECCe TOCTKEHUST
pe3y/bTaTa, KOpPEeKTUPOBATh CBOM JeNCTBUS;

c(OpMHPOBAHHOCTh YMEHHUSI OIIeHWBaTh MPABU/ILHOCTh BBITIOJTHEHUST yUeOHBIX 3a/1a4 U
COOTBeTCTBYIOLLYe BO3MOXXHOCTH MX peLLeHus;

c(hOpMHPOBAHHOCTh YMEHHSI aHA/TM3UPOBaTh, K/1aCCU(UIIUPOBaTh, 0000111aTh, BHIOUPATH
OCHOBaHUS U KDUTEPUH [i/Is1 YCTAaHOBJIEHUS] IPUYMHHO-C/IeJCTBEHHBIX CBSI3€el;
c(hOpPMHPOBAHHOCTh YMEHHSI IPUOOPETATh U MPUMEHSITh HOBbIE 3HAHWS;
chOpMHPOBAHHOCTb YMEHUSI CO3/laBaTh MPOCTeHILIe MO/, UCTI0/Ib30BaTh CXEMBI,
Tab/MILIBI, CHMBOJIBI /IJIS peIlleHUs yUeOHbBIX 1 TI03HaBaTe/TbHbBIX 33/a4;

OBJIaJleHHe Ha BbICOKOM YPOBHe CMBIC/IOBbIM UTEHHMEM Hay4HbIX TEKCTOB.
c(hopMHPOBAHHOCTh YMeHHS 3((HEeKTUBHO OPraHU30BaTh yueOHOe COTPYAHUUYECTBO U
COBMECTHYIO /IeITeJIbHOCTh, paboTaTh MHAUBUAYA/ILHO C YU4ETOM OOIIMX UHTEPECOB;
chOopMHPOBAHHOCTh YMEHUsI 0CO3HAHHO MCII0/Ib30BaTh peueBbie CPe/iCTBA B
COOTBeTCTBUM C 3a/jla4yaMU KOMMYHUKaLUY;

BBICOKUI YPOBEHb KOMIIETEHTHOCTH B 00/1acTH Mcrosb3oBanus KT;
c(hOpMHPOBAHHOCTb 3KOJIOTMUECKOT0 MBILLIEHHST;

chOpMHPOBAHHOCTh YMeHUs IPUMEHSITh B TI03HABaTe/bHOM, KOMMYHUKaTUBHOW U
couYanbHOM MPAKTUKe 3HaHUS, MOMy4YeHHbIe NIPY U3yUYeHWH TIpeJMeTa.

JINUHOCTHBIE pe3y/bTaThbI:

1.

c(OpPMHPOBAHHOCTD TIOJIOXKUTEILHOTO OTHOILIEHHS K XUMHHU, UTO 00yC/1aBIMBaeT
MOTHBAIMIO K yueOHO /lesTe/IbHOCTH B BIOpaHHOM cdepe;
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copMUPOBAHHOCTb YMEHHUSI peliaTh IMPob/ieMbl TTIOMCKOBOTO ¥ TBOPUECKOTO XapaKTepa;

3. chopMUPOBAaHHOCTb YMEHUsI IIPOBOAUTL CaMOAHA/IM3 U OCYIeCTB/IATH CAMOKOHTPOJIb U
CaMOOIIeHKY Ha OCHOBe KPUTEPHEB YCITeIIHOCTH;

4. chopMHPOBaHHOCTb TOTOBHOCTH CJieZlOBaTh HOPMaM MPUPO/I0 U 3[J0pPOBbecOeperarolero

TIOBe/IeHUs;

5. chopMUpPOBaHHOCTH IPOYHBLIX HABLIKOB, HATIpaB/IeHHBIX Ha CAMOPA3BUTHE Yepe3
camoo0pa3oBaHHe;

6. cpOpMUPOBAHHOCTH HABBIKOB MPOSIB/IEHUs TIO3HABATE/IbHON MHUIIMATUBLI B yueOHOM
COTPYJHUYECTBeE.

COJAEPXXAHUWE YYUEBHOI' O ITPEJIMETA
10 xk1acc

Opraunueckas xumus (68y; 2u. B HeJie/i0)

Teopusi XUMHUYECKOT0 CTPOEHHUsI OPraHnuecKux coefuHeHui. IIpupoga xumnuecKux
CBA3en

Oprannyeckue BellectBa. OpraHuueckast xumusi. CTaHOB/IEHWe OPraHuueCcKOW XMMUHU Kak
Hayku. Teopyrsi XMMUUECKOT0 CTPOEeHUs BelleCTB. YTIepo/HbIN cKeneT. MI3omepusi. VI3omepsl.

CocrosiHUe 3/1eKTPOHOB B aTOMe. JHepreThyeckre ypoBHU U MOAYPOBHU. DJIEKTPOHHBIE
opbuTany, s- 3/1IeKTPOHBI ¥ P — 371eKTPOoHbI. CIUH 3/1eKTpoHa. CriapeHHbIe 3/1eKTPOHbI.
OnektpoHHast KoHurypauus. ['paduueckue 31eKTpoHHbIe HOpMYJIbl. DeKTPOHHAsK IPUPO/ia
XUMHYeCKHX CBSI3eM, TN CBSA3b U CUIMa CBsA3b. MeTO/ Ba/leHTHbIX CBS3el.

Knaccugukarus opraniueckux coefiiHeHu. @yHKIMOHAIbHAs IPYIIA.

Yraesogopoanl

[MpenenbHbIe yTiieBoAOpO/b (anKaHel). Bo30ykaeHHOe COCTOsIHUE aTOMa yTriepo/a.
I'ubpuan3aiyst aTOMHBIX OpOUTaneid. JeKTPOHHOE U IMPOCTPAaHCTBEHHOE CTPOEHHe a/TKaHOB.

T'omonoru. 'omonoruyeckast pa3HOCTb. ['oMooruueckuii psii. MexxayHapo/jHasi HOMeHK/IaTypa
OpraHnYecKHX BelecTB. MI3oMepusi yriepofHOTO CKesiera.



MeraH. [Tonyuenue, ¢prsnyeckre U XMMUUECKHe CBOMCTBa MeTaHa. Peakliiu 3amelljeHNst
(rasioreHUpOBaHKe), ETHAPUPOBAHKS U U30MepHr3al[uK ajaKkaHoB. LlerHble peakiyy. CBoOOHBIE
pasukainsl. ['asoreHonpousBogHbIe a/KaHOB.

KpatHsie cBa3u. HenpegenbHble yrineBogoposl. AnkeHbl. CTpoeHUe MOJIeKYJIbl, TOMOJIOTUS,
HOMeHK/IaTypa U uzoMmepusi. Sp2 — rubpuansanys. OteH (3TuneH). Mi3omepus yriepoAgHOTro
CKeJieTa M T0JIOKeHUs IBOMHOM cBsi3u. [IpocTpaHCTBeHHast u3oMepusi (CTepeorn3oMepHusi).

[TonyueHre u XMMUYeCcKre CBOWCTBA alkeHOB. Peakliyy nipycoevHeHus (TUpUpOBaHUe,
rajioreHUpOBaHue, TuparTaLys), OKUC/IeHre 1 ToJIMMepr3aluu ankeHoB. [1paBuio
MapkoBHUKOBa. BeicoKOMOeKyJisipHble coeuHeHUs. KauecTBeHHbIe peakijuM Ha JBOUHYIO
CBSI3b.

AnkasyeHbl (JUeHOBBIE YT/IeBOOPO/bI). MI3oMepust 1 HoMeHK/aTypa. JuBunu (OyTaaveHa-
1,3). N3omnpen (2-metundyTtaaueH-1,3). CornpsbkéHHbIe 1BOMHbBIE CBs3U. [ToyueHre 1
XMMUUeCKUe CBOMCTBA a/iKa/[ueHoB. Peakiuu ripucoeiiHeHus (rajioreHUpOBaHus) U
M0JIMMepU3aLvM ajJKaJueHOoB.

Ankunbl. AlleTr/eH (3TUH) U ero roMosiory. Mi3oMepusi 1 HOMeHK/aTypa. Medickaaccosas
uzomepus. sp-I'ubpuduszayus. XuMUUyeCcKre CBOMCTBA aJIKMHOB. Peakiiuy IprcoeMHE NS,
OKHWCJIEHUS Y TI0/IMMepHr3alii aJIKUHOB.

ApeHsbl (apomMaTHUecKure yriieBoAopoabl). MI3omepusi u HoMeHKaTtypa. beHsos. beH3onbHoe
KoJib10. Tonyon. I3omepust 3aMecTUTeNel.

XumHueckue CBOMCTBa 6eH30s1a U ero TOMOJIOroB. Peakiiny 3ameltieHus (rajoreHUpoBaHue,
HUTPOBaHME), OKUC/IeHHe U NpUcoeiiHeHust apeHoB. [Tectuiiyzbl. ['eHeTHUeCKasi CBSI3b apeHOB C
JPYTHUMHU YTJIeBOJOPOJaMHU.

[IpupojHble UCTOYHUKU yTeBoA0poAoB. [IpuposaHsiii ra3. HedTs. [TonyTHble HedTsHbIe rasbl.
KameHHBbIi1 yrosb.

ITepepaboTka HedTH. [Teperonka HedTH. PekTHdHKalOHHAs KOJIOHHA. beH3uH. JIUrpouH.
Kepocun. Kpekunr HedrenpoaykToB. TepMuueckuii U KaTaluTHUeCKU KpeKUHIU. [Tuponus.

Kucnopopcoaep:xaiiye oprannueckue coeanHenusi. Kucinopo/coepskaiye opraHuueckue
coepuHeHus. OJHOATOMHBIe Mpe/ieibHble CITUPThIL. DYHKIMOHA/IbHAasK TPyIIa CITUPTOB.
W3omepust 1 HOMeHK/IaTypa CITMPTOB. MeTaHo/1 (METU/IOBBIM CIIMPT). DTaHOM (3TU/IOBBINA CITUPT).
[TepBruHBIM, BTOPUYHBIMA U TPETUYHBIN aToM yryiepoga. BogoposHas cBA3b.

[MTonyueHre 1 XMMHUUeCKHe CBOWCTBA crupToB. CriipToBOoe OpoxkeHue. depmeHTh. BogopoaHbie
cBsi3u. Pu3noIOrMUecKoe JelicTBUe MeTaHo/1a U 3TaHoJ1a. AJIKOTO/IU3M.

MHoroaTomMHbIe CITUPTHI. OTUJIEHT TUKOJIb U rJINLEePUH. XuMH4eckre CBOMCTBA rnpeaejbHbIX
MHOTI'0aTOMHBIX CITMPTOB. KauecTtBeHnHas peakiydad Ha MHOTOaTOMHbI€ CITUPTEI.

®eHoJbI. ApoMaTHUecKre CIUPThI. XUMHUUecKre cBoicTBa (heHosa. KauecTBeHHast peakiivs Ha
deno.



Kap6onuneHble coepyHenysi. KapboHuibHas rpyrimna. AyibieTuHasi Tpyma. AbJeri/bl.
Ketonbl. MI30Mepus 1 HOMeHK/IaTypa.

[TonyueHue ¥ XMUUeCKHe CBOMCTBA anbAeru/joB. Peakiiuy OKUCIeHUs U IPUCOeJUHeHUSsI
anberu/oB. KauecTBeHHbIe peaki[iy Ha a/lb/eru/ibl.

Kap6oHoBsie kucioTel. KapbokcuibHas rpymmna (kapbokcorpyra). Mi3omeprs 1 HOMeHK/IaTypa
KapOOHOBBIX KUC/IOT. OTHOOCHOBHbIE TIpeie/TbHble KapOOHOBBIE KMC/IOTHL. [ToyueHne
OJJHOOCHOBHBIX TIpe/Ie/IbHbIX KapOOHOBBIX KMC/IOT. XMMHUYeCKHe CBOWCTBA OJJHOOCHOBHBIX

Tipe/ie/TbHbIX KapOOHOBBLIX KMCIOT. MypaBbMHasE KUC/IOTa. YKCYCHasi KUC/IOTa. ALIeTaThl.

CnoxkHble 3¢upbl U kupbl. HoMeHkaTypa. [lonyueHue, XuMUuecKre CBOMCTBA CJIOXKHBIX
3¢upoB. Peakuys stepudukaiuu. [lenouHoit ruiposin3 cioxxHOro 3¢gupa (omMblieHue).

JKupsl. TBep/ible >KUPBI, )KUJKUEe KUPbl. CUHTETUUeCKHe MOIOIIMe CPe/iCTBa.
Yrnesopawl. MoHocaxapugpl. I'roko3a. @pykrosa. Onvrocaxapuasl. ucaxapugel. Caxaposa.

[Tomicaxapugpl. Kpaxmas. I'ivkoreH. Peakijus noynvkoHaeHcaly. KauectBeHHast peakLys Ha
kpaxmai. Llenmonosa. Auetunientosno3a. Knaccudukaiys BoOKOH.

A3oTcoaepxaiue opraHuyecKme coeJUHeHHus.

A3soTcozepskalle opraHiueckye coefruHeHus1. AMUHbIL. AMUHOrpynmna. AHWIUH. [lonyuenve u
XUMUUEeCKHe CBOMCTBA aHW/IMHA. AMHUHOKUC/IOTEL. M30Mepusi 1 HOMeHK/aTypa. bumnosnsipHblii
voH. [lentuanas (amuzaHas) rpymnmna. [lentugHas (aMyugHasi) CBs3b. XMMHUYECKHe CBOKMCTBA

aMHUHOKMCJIOT. ITenrtuapl. Ilomunentrapl. I'MULMH.

benku. CtpykTypa 6enkoBoi MoJieKy/ibl (TlepBUYHAas, BTOPUYHAsl, TPETUYHAs, YeTBePTUYHAs).
Xumryeckue cBoWCTBa OenkoB. [leHaTyparus 1 ruziponn3 6enkoB. L|BeTHbIe peakiyy Ha OeKH.

A3soTCopepiKallye rereporukianyeckue coeauHenus. ITvupuaud. [upposn. [lupumygud. [1ypuH.
A30THCTBIe OCHOBaHUSI.

Hyxknennossle kuciotsl. Hykneotngel. KomiiemeHTapHble a30TUCTbIE OCHOBAHMS.

XUMUA U 3[0poBbe YesioBeka. dapMakosioruueckass XMMUsL.

Xumus MoJIumMepoB

[Tonmumepsl. CteneHs nosvMepusauu. MoHomep. CTpyKTypHOe 3BeHO. TepmorniacTUYHbIe
nosiuMepsl. CtepeoperyJisipHble noaumepsl. [Tonustunen. Iomunponunen.
[TonurteTtpadTopaTuneH. TepMopeakTrBHbIE OAMMepBl. PeHoopopManberujHble CMOJIBI.
[Tnactmaccel. @eHoriactsl. AMUHOIUIACTEL. [TeHomiacTel. I1pupogHeni kayuyk. Pe3una.
D60HuT. CUHTeTHUECKHE KayuyKd. CHHTeTHUeCKHUe BOIOKHA. KarpoH. JlaBcaH.

JleMOHCTpanuu.

»  OOpa3ipbl OpraHUUeCcKX BeIeCTB U MaTepyasioB. Moieny MoieKy/1 OpraHuuecKuX
BeIIleCTB.



PacTBOpUMOCTb OpraHMYecKUx BelecTB B BO/le M HEBO/HBIX PaCTBOPUTEISX.
[TnaBneHue, oOyriMBaHUe ¥ ropeHre OpraHuUecKrx BelljecTB. B3pbiB cMecH MeTaHa C
BO3/1yXOM.

OTHollIeHWe anKaHOB K KHCJIOTaM, 1ijejiouaM, pacTBOPY IepMaHraHaTa Kaiusi U OpOMHOM
BOJIE.

Mogjeniu MOeKys1 TOMOJIOTOB U U30MepoB. [losyueHue arjeTrieHa KapOuaHbIM
criocobom. B3anmozieiicTBue aljeTisieHa ¢ pacCTBOPOM TepMaHraHara Kasavst 1 OpoMHOM
Bo/I0M. ['opeHue aljeTuieHa. Pa3no)keHue KayuyKa Npy HarpeBaHUM U UCTIbITaHKE
MIPOJIYKTOB Pa3/ioyKeHusi. 3HAKOMCTBO € 00pa3iljiaMu KayuyKOB.

ben3osn kak pactBopuTtesb. ['opeHre 6eH3osa. OTHolleHre 6eH30/1a K GpoMHOM Bojie U
pacTBOpy nepMaHraHaTa Kaaus. OKrcieHue ToJlyosa.

PacTBOpeHue B alleTOHe pa3/IMuHbIX OpPraHUYeCKUX BelLecTB.

OO6pa3Libl MOIOIIMX U YKCTAIMIMX CPeACTB. VIHCTPYKIMHY TI0 MX TPUMEHEHHIO.

OO6pa3sibl My1acTMacc, CHHTeTUYeCKUX KaydyKOB U CUHTeTUUeCKHUX BOJIOKOH.

JIaGopaTopHbIe ONbBITHI.

N

o

N3rotoBnenune Mozesneli MoJieKyJ1 yreBoJ0pPO/IOB

O3Hakom/ieHHe ¢ oOpa3ijamMu MPOAyKTOB HedTerrepepaboTKU

Oxucnenue 3taHona okcugom Meu(1l). PactBopenue rauvieprHa B BOZE U ero peakiusi ¢
ruzapokcuiom Meau(1l). Xumuueckre cBolicTBa eHosia

Okucsienne MeTaHans (3TaHans) okcugom cepeodpa(l).

OxkucieHre MeTaHass (3TaHassl) ruAipokcugom Meau(11)

PacTBOpHUMOCTD JKUPOB, I0Ka3aTelbCTBO UX HelpeebHOr0 XapakTepa, OMblIeHHe
JKUPOB.

CpaBHeHMe CBOWCTB Mbljla U CHHTETUUECKUX MOIOIIUX CPeZICTB

CBoiicTBa T/TFOKO3bI KaK asb/eru0CITUpTa.

B3aumoeiicTBre caxapo3bl C TUAPOKCUAOM KasIbI[usl.

. [IpuroroB/ieHre KpaxMaabHOTO K/eicTepa U B3auMO/ZeMCTBHE C HOI0M.
. 'mpponus kpaxmaria.

. O3HaKOM/IeHHe ¢ 0Opa3iljaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH.

. LIBeTHbIe peakiyu Ha OeKu

. CBoiicTBa KanpoHa.

IIpakTHueckue paboTel

ik E

o

«KauecTBeHHOe ompeziesieHre yrjiepozia, BOAOPO/a U XJIopa B OPraHMYeCcKux BelecTBax»
«HonyquI/Ie 3THJ/IEHA U OIIBbITEI C HUM».

«[TomyueHue ¥ CBOWCTBAa KaDOOHOBBIX KUCIOT».

«PerieHue SKCIIepUMEHTA/IbHBIX 3a/1a4 Hd paCll0O3HdBaHHWE OPraHUYeCKHX BeIeCTB».
«PellieHne SKCIIEpUMEHTA/IBHBIX 3a/ld4 Hd IT0/JIyUeHHEe U PACIIO3HdBaHHWE OPraHUYeCKHX
BelecTB»

«Pacrno3HaBaHMe M1aCTMACC ¥ BOJIOKOH».



COJAEPXAHUVE YYEBHOI'O ITPEAMETA
11 knacc
OcHOBBI 001Ie#i XUMHH
(34y; 1u. B Hepe/I0)
Teopernueckne 0CHOBbI XUMHH

Baxnelile xuMruuyeCcKre MOHATHS U 3aKOHbL. XMUUECKHUM 3/IeMeHT. ATOMHBIM HOMep.
Maccosoe uncio. Hyknugsl. PaguoHyknuael. M30TOMbI.

3aKOH COXpaHeHUs MacChl BelllecTB. 3aKOH COXpaHeHUs U TpeBpallieHust SHepruu. JedexT
Macchbl.

[Teproanueckuii 3aKoH. DJ/ieKTpOHHasi KoHurypaus. I'padrueckast 3/1eKTpoHHasi (hopmy.ia.
PacripesiesieHre 3/1IeKTPOHOB B aTOMax 3/IEMEHTOB MaJbIX U OOJIBIIMX MEPUO/IOB, S-, P-, d-, f-
sneMeHThl. JlaHTaHOMBI. AKTUHOU/BI. VICKYCCTBEHHO T10/TyYeHHbIe 371eMeHThl. BasleHTHOCTb.
BasneHTHbIe BO3MOXXHOCTH aTOMOB. BozopoiHbIe coeiUHeHYs.

Crpoenue Bemectsa. loHHas cBa3b. KoBasleHTHas (I10/1sipHast U HeIoJIsipHast) CBSI3b.
OnekTpoHHas (popmysia. MeTaninueckas cBs3b. BopoposHas CBs3b.

I'mbpuan3alys aTOMHBIX OpOUTaIeH.



Kpucrannbl: aToMHble, MOJIeKY/ISIpDHbIE, NOHHBIE, MeTa/yInuecKre. DjleMeHTapHasi siuelka.

[Momimopdusm. ITommopdHbie MoguduKalyd. Annotporus. M3omepus. ["'omosorus.
XHWMUUECKUM CUHTE3.

Xumuueckue peakiyu. OKUC/TUTETbHO-BOCCTaHOBUTE/TbHBIE PeaKI[uH. Peaki[uu pa3noykeHus,
coeIMHeHus], 3aMelleHus, 0OMeHa. DK30TepMUUeCKHe U SHI0TeEPMUYECKHE PeaKI|H.
OG6patumbie U HeobpaTuMbie peakiuu. TeroBoi 3ddekt peakiyu. 3akoH ['ecca.

TepMmoxumMuueckre ypaBHeHus. Tersiota o6pa3oBanus. TeruioTa cropaHusi.

CKOpOCTb XMMUUECKOU peakli. AKTUBMPOBAHHBIN KOMILJIEKC. 3aKOH JelCTBYIOLMX Macc.
KuHeTnueckoe ypaBHeHHe peaKLiH.

Xumnueckoe paBHoBecue. [Tpunuun Jle [laTesnbe.

PactBopsl. [ucniepcHbie crucTeMbl. PacTBophl. ['pyboaucriepcHble CMCTeMBI (CYyCTIeH3UH U
smyJsibcun). KostongHblie pacTBOPBI (30/11). A3P030JIH.

Crioco6bl BeIpa)KeHHsT KOHLIEHTPAL[MM PacTBOPOB. MoJisipHast KOHL[eHTpaLsi (MOSIPHOCTB ).

DJIEKTPOJIUTHL. DNIEKTPOJIUTHUEeCKas auccoruanus. CreneHs auccoupalu. Koncranra
Juccoruai. BozopoaHbli oka3aTesib. Peaki[ui HOHHOTO 0OMeHa.

I'npponu3 opraHMuecKyx BellecTB. ['uponu3 comei.

ONeKTPOXMMUUEeCKUe peakluu. ['albBaHUUeCKUM 3/1eMeHT. DyeKTpoabl. AHoz. Katog,.
Axkkymynsitop. TOIIMBHBIN 3/1eMeHT. DJIeKTPOXUMMUSL.

P cTaHjapTHBIX 37EeKTPO/IHBIX TTOTeHIManoB. CTaHgapTHeIe ycioBus. CTaHAApTHBIN
BO/IOPO/IHBIN 37IEKTPO/I.

Koppo3us MetanmioB. XvMuueckas U 3/1eKTPOXUMUUECKasi KOppO3usl.

OneKTpoJiv3. D/eKTPOJ/IM3 BOLHBIX PaCTBOPOB. DJIEKTPO/IU3 PacIlylaBoB.

Heopranuueckasi Xumust

Mertaibl. CriocoObI 1o/TyueHust MeTa/lIoB. JIerkue U TshKémbie MeTasuibl. JIerKoriaBkue 1
TyroriaBKue MeTasuibl. MeTainueckue 3jeMeHThl A- U b-rpyrin. Megs. LIuak. Trutan. Xpowm.
Kene3zo. Hukenb. [Tnatura. CriiaBel. Jlerupytomue qo6aBku. UépHbie MeTasuibl. L[BeTHBIE
MeTa/ibl. UyryH. Ctasb. JlerupoBaHHbIe CTasIu.

OKcU/ibl ¥ TUJIPOKCHIbI METasIIOB.

Hemetasnsbl. ITpocThie BelljecTBa — HeMeTa/lIbl. YTepos. Kpemuuii. A3ot. @ocdop.
Kucnopog. Cepa. @top. Xsop.

Kucnotneie okcugpl. Kucnopoacogepykaiye KucaoTel. CepHasi KUC/I0Ta. A30THast KUC/IOTA.
BogopopHble coefiuHeHUs1 HeMeTalIoB.

I'eneTHueckasi CBSI3b HEOPraHn4yeCKrX U OpraHn4YeCKurXx BelleCTB.



X¥MHA U )XN3Hb

Xumuryeckasi IpOMBIIIEHHOCTb. XUMUYeCKasi TEXHOJIOTUSI.
XMMUUECKOTO 3arpsi3HeHUsI.

JleMOHCTpanuu.

e Mo/ien MOHHBIX, aTOMHBIX, MOJIEKY/ISIPHBIX U METa/UTUUECKHUX KPUCTa/VTAUeCKUX
PeLETOK.

e Mojenu MOIEKY/T U30MEPOB U T'OMOJIOTOB

e Pa3nuyHble TUIBI XUMUYECKUX PeakKi[vii, BUIe00TbITHI 10 OPraHUYeCKOW XUMUHU.

e OOpa3iibl MeTasJIOB U UX COeJUHEHUH, CII/TaBOB.

» BsaumogelicTBre MeTasI/IOB C KUCIOPO/IOM, KUC/IOTaMH, BO/IOM.

e Jloka3zaTenbCTBO aM()OTEPHOCTH aIFOMUHUS U €ro THAPOKCUAA.

e B3saumogeiicTBUe MeJu U >Kefe3a C KUC/IOPO/IOM; B3aUMO/IelCTBHEe MeJIU U yKeJie3a C
KUCJIOTaMU (CepHasi, COsiHast).

e [lonyuenue rugpokcugos Meau (1) u xpoma (L), okcruga meau.

* B3saumogeiicTBUe OKCHUJOB U THIPOKCU/IOB METAJIJIOB C KUC/IOTaMH.

e Jloka3aTe/bCTBO aM(oTepHOCTH coequHeHn xpomMa(LLl)

e (OOpa3stbl HeMeTaslIoB.

e Mo/enu KpYUCTalIMuecKUX peléTok animMasa v rpadmura.

e [lonyueHre aMMHaKa ¥ XJIOPOBOZIOPO/ia, paCTBOPEHHE UX B BOJIe, 0KA3aTe/TbCTBO
KHUC/IOTHO-OCHOBHBIX CBOMCTB 3TUX BeIl|eCTB.

o (C)kuraHue yr/si U Cepbl B KUC/IOpPO/ie, OTipe/ie/ieHrie XUMHUUeCKUX CBOMCTB MPOIyKTOB
cropaHusi. BzaumoieiicTBre ¢ Me/ibi0 KOHLIEHTPHPOBAaHHOMW CEepHOM KHUC/IOTHI,
KOHI[eHTPHUPOBAHHOM U pa30aB/IeHHOM a30THOM KUC/IOTHI.

e OO6pa3iipbl cpe/icTB OBLITOBOM XUMHH, UHCTPYKLIUU TI0 UX TIPUMEHEHHIO.

JIabopaTopHbIe ONBITHI.
1. W3yueHue BAUSHUS Pa3/TMUHBIX (AKTOPOB Ha CKOPOCTb XUMUUECKUX peakIvii
2. OmpejenieHNe peakliy Cpe/ibl YHUBEpPCa/lbHbIM UHUKAaTOPOM.
3. T'ugposnu3s coneil.
ITpakTHUYeckue padoThI
1. TlpurotoBneHue pacTBOPOB C 3a/JaHHONW MOJIIPHOU KOHLIeHTpaLen».

2. PelieHue sKcriep¥MeHTa/IbHBIX 33/a4 10 TeMe «MeTasibi»
3. Pemenue 3kcriepuMeHTabHBIX 3aZ,@4 110 Teme «HeMeTtasib»



TEMATHUYECKOE IVIAHUPOBAHUE

10 xiacc

Paspen | Tema Kon-Bo ITpak. KoHnTp.
YyacoB paboTta paboTa
1 Teopust XUMHYECKOr0 CTPOEHUSA 7 1
opraHuueckux coepuHenuii. Ilpupopa
XUMHUYECKHX CBsi3eil
2 YrieBogopoabl 18 1 1
2.1 [IpefiesibHbIe YI/IEBOAOPO/b] — a/IKAHbI 5
2.2 HemnpepienibHble yr1eBOJOPO/AbI (/1KeHbI, 7 1
asKagueHbl U aJIKUHbI)
2.3 ApeHbl (apoMaTHUeCKHe yIeBOL0POAbl) 2
2.4 TlpupoHbIe UCTOUHUKH U TTepepaboTKa 4 1
YIJIeBOJOPO/I0B
3 Kucnopopacoepxaiue opranuuecKue 24 3 1
CcoelMHEeHUs
3.1 CriupThl U deHobI 6
3.2 Anbieru/ipl, KeTOHBI M KapOOHOBEIE 8 2
KHUCJIOTBI
3.3 CnoxxHbie 3¢upsbl. 2Kupbl 4 1
3.4 YrneBojibl 6 1
4 A3oTCopepiKalye opraHuyecKue 8 1
coepriHeHus (8u)
5 XumMus 1oJIUMMepoB 11 1




| Yitoro | | 68 |6 |3
TEMATUYECKOE IVNTAHUPOBAHUE
11 knacc
Paspen | Tema Kon-Bo ITpak. KonTp.
YacoB pabota pabota
IToBTOpeHue Kypca 10 K 1
1 TeopeTnueckne 0CHOBbI XuMuH (194) 19 1 1
1.1 BaxkHeuime XuMUUeCKUe NOHATUS U 4
3aKOHBbI
1.2 CtpoeHue BeljecTsa 3
1.3 XvMHUUeCcKre peakluu 3
1.4 PacTtBOpBI 5 1
1.5 DyieKTpoX¥MHUYeCcKHe peakLiiu 4 1
2 Heopranuueckas Xumus 11 2
2.1 Mertajuibl 6 1
2.2 HemeTasuibl 5 1 1
3 XUMHUS U )XU3Hb 3
Ntoro 34 3 2
KAJIEHAAPHO-TEMATHNYECKOE IINTAHUPOBAHUE
10 knacc - 68 yacoB (2 4 B Hefie/it0)
Ne ypoka | HaumeHOBaHUs pa3ziesioB U TeM XapaKTepuCTHUKa OCHOBHBIX BU/IOB

JleATe/IbHOCTH yUeHHKa (Ha ypOBHe y4eOHBIX
JeNCTBUN)

cBsseu (7

u.)

Teopusi XUMHUUECKOT0 CTPOEHHUsI OPraHuvecKux coeanHeHui. [Ipupoaa xuMnueckux

1.

[TpeMeT opraHUYecKor XUMUU.

2. Teopusi XUMUUECKOTO CTPOEHHS
OpraHUYeCKHX BeIleCTB.

3. IIpakTnueckas pa6ora Nel
«KauecTBeHHOe oripe/ieieHue
yTr7epojia, BOAOpO/ia U XJjiopa B
OpPraHUYeCKHX BeIleCTBax»

4. CocTtosiH1e 371eKTPOHOB B aTOMe.

5. OneKTpOHHAsI MPUPOJAa XUMHUUYEeCKUX
CBsI3€M B OpraHU4YecKrux
COeJTUHEeHMUSIX.

6. Knaccudukaiysi opraHuueckux
COoeZIMHeHUN.

7. O06001TIaoIIMI YPOK TI0 TEMe

«Teopusi XUMUUYECKOTO CTPOEHHUSI.
OpraHUYeCcKUX COeJMHEeHUN.

OOBSICHATD, TIOUEMY OPTaHUYECKYI XUMHUIO
BbIZIEJIU/IM B OT/Ie/IbHBIN pa3ziesl XUMUU.
[TepeuncsiATb OCHOBHBIE MIPEATIOCHIIKU
BO3HUKHOBEHHsI TEOPUM XUMUUECKOTO
ctpoenusi. OOBSICHATD, UTO HY)KHO
YUUTBIBATh MPU COCTaBI€HUM CTPYKTYPHOU
(hopMyJibl OpraHMyecKoro BelljecTBa.
Pa3nuuaTth TpY OCHOBHBIX TUIIA YIJ/IEPOIHOTO
CKeJjleTa: pa3BeTBJ/IEHHbIN, Hepa3BeTB/IeHHbIN
Y LUK/Inyeckud. OnpegensiTe Haluuve
aTOMOB YIJIepoZia, BOJOPO/aA U XJiopa B
OpraHHWYecKHX Bell[eCTBax. 3HaTb, KaK
onpeJie/IMTh HaJIMUKe aTOMOB XJIOpa B
OpraHuy4eckoM BelecTBe. Pa3inuarthb
TIOHATUS «3JIEKTPOHHAsi 000/I0UKa» U
«37IeKTPOHHast opouTab». M306paxkaThb
3/1eKTPOHHBIE KOHPUTypaLii aTOMOB
3/1EMEHTOB 1-ro ¥ 2-ro nepuosoB C




ITprposa XMHAYECKUX CBSI3eM».

TIOMOIIIBIO 3/IEKTPOHHBIX M rPadruecKux
3/1eKTPOHHBIX (hopMyJ1. OOBSICHATh
MeXaHH3M 00pa30BaHUs ¥ 0COOEHHOCTH O- U
- cBsizeld. [lepeunc/isiTh MPUHLIUIIBI
KIacCcU(UKaI[ OpraHnYeCcKUx COeMHeHNH.
OmnpefiensTb IPUHA/IEKHOCTh
OpraHAYecKOro BeILeCTBa K TOMY WA HTHOMY
K/IaCCy MO0 CTPYKTYpPHOU hopmy.ie.

2. YrneBoaopo/bl (18 4.)

2.1 Ilpepe/nibHbBIE YI/IEBOAOPO/ibI — a/IKaHbI (5 4.)

8. O/IeKTPOHHOE U NTPOCTPaHCTBEHHOe
CTpOeHHe aJIKaHOB.

9. ["oMoJ10TH M U30MephI aJKaHOB.

10. MetaH — nipocTenmmn
TIpe/ICTaBUTe/b aJKaHOB.

11. Perienuie pacueTHbIX 3a7a4 Ha
BbIBO/, (POPMYJIbI OPraHU4YeCcKOro
BellleCTBa [0 MacCOBOM 0/1e
XUMHUUECKOI'0 3JIeMeHTa.

12. PerieHue pacueTHbIX 3a7a4 Ha

BbIBO/] (DOPMYJIbI OPraHUYeCcKoro
Bell|eCTBa 10 IPOAYKTaM CrOpaHusl.

OOBSICHATH TIPOCTPAHCTBEHHOE CTPOEHHE
MOJIeKY/1 aJIKaHOB Ha OCHOBe Tpe/iCTaBIeHU
0 THOpHIM3aLK OpOUTasiell aToMa yriaepoja.
W3roraBnvBaTh Moie/Ii MOJIEKY/T a/IKaHOB,
PYKOBO/CTBYSICb TeOpHer XUMHUYECKOT0
CTPOEHUsI OpraHuuecKUx BelecTB. OTIUUaTh
rOMOJIOTY OT “30MepoB. Ha3bIBaTh akaHbl
10 MeXXAyHapOoJHOM HOMEeHK/IaType.
CocTaB/ATh ypaBHEHUs XUMUYeCKUX
peakiyii, XxapaKTepu3yrINX XUMUUeCKre
CBOCTBA MeTaHa U ero roMoJIoros. Pemats
pacuéTHble 3a7jaur Ha BbIBOJ, ()OPMYJIbI
OpraHvyYyecKoro BellecTBa.

2.2 Henpe/ie/ibHbIE YI/1€BOAOPOABI (a/IKeHbI, a/IKaJUeHbl U aJIKiHbI) (7 1)

13. HenpenenbHbie yrieBogopObI.
AJKeHBI: CTPOEHHEe MOJIEKY/I,
TOMOJIOTHSL U U30MEpUs.

14. [Tonyuyenue, cBOMCTBa U
TIpUMeHeHYe alKeHOB.

15. ITpakTHueckasi padora Ne2
«[TonyyeHurie 3TU/IEHA U OMBITHI C
HUAMD.

16. AnKaJyieHbl.

17. ALleTU/IeH Y ero TOMOJIOTH.

18. PerleHuie pacueTHbIX 3a/,a4 10 TeMe:
«HernpesienbHble yrieBog0pObL:
aJIKeHbl, aJIKa/IMeHbl U aJIKUHBI».

19. O06ob6maroiuii ypok 1o Teme:

«HenpezenbHble yrieBogopobl:
asIKeHbl, a/IKa/JUeHbl U alIKUHbD».

OOBSICHSITb TIPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKY/IbI ITH/IEHAa Ha OCHOBE
TIpe/ICTaB/IeHNH 0 THOPUM3aLUU aTOMHBIX
opburaneii yrinepoga. M3o6pakaTb
CTPYKTYPHBIE (POPMYJIbI ATKEHOB U UX
W30MepOB, Ha3bIBaTh alKeHbI 110
Me)K/[yHapOZIHON HOMEHK/IaType, COCTaBJISATh
(hopMyJIBI aTKEHOB TI0 UX Ha3BaHMUSIM.
[TepeuucssTh CIIOCOOBI MOJTyYeHUs! aTKeHOB
1 00/1aCTH MX TIPUMEHeHHsI.

CoCTaB/STh YPAaBHEHHS XUMUUECKUX
peaKiyii, XapaKTepU3yIOINX XUMUUECKHEe
CBOMCTBA ajiKeHOB. [lomyJaTh 3THIEH.
IToka3bIBaTh HETIpeZie/IbHBIN XapakTep
3TH/IEHA C TIOMOIIbI0 KaueCTBEHHOM peaki[uu
Ha KpaTHble CBsi3W. COCTaB/ISATb ypaBHEHUS
XUMHUECKUX PeaKIUi, XapaKTepU3yHoIuX
Herpe/ie/IbHbIN XapaKTep alKaJueHOB.
OOBACHATL SP-TUOPUAM3AIUIO U
MIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJIbI
arleTHIeHa, Ha3bIBaTh TOMOJIOTH alleTH/IeHa
TI0 MeXX/IlyHapO/THOW HOMeHKJ/IaType,
COCTaBJ/IATh YPaBHEHUs pPeaKIui,
XapaKTepU3yIIIUX XUMUUECKHe CBOMCTBA
arleTUIeHa.

2.3 Apensbl (ApomMaTHuecKHe yrieBofopo/bl) (2 1)

20.

BeH3o0/1 1 ero romMoJ10TH.

OOBSCHATD /IEKTPOHHOE U




21.

CBoticTBa OeH30/1a ¥ ero TOMOJIOTOB.

MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIBI
OeHsoJ1a.

N300pakaTh CTPYKTYPHYIO (OPMYJTY
GeH30/1a AByMsI crioco6amu.

OObsICHATE, KaK CBOMCTBA OeH30/1a
00yC/IOB/IEHbI CTPOEHUEM €r0 MOJIEKYIBI.

CocCTaB/sTh ypaBHEHUS Peaklvy,
XapaKTepU3yHIUX XUMUUYeCKHe CBOMCTBA
OeH30/1a ¥ €r0 TOMOJIOTOB.

2.4 Tlpupo/jHbIe HCTOYHUKH U NlepepadoTKa yrjieBogopoaoB (4 41.)

22. IIpupoaHble HCTOYHUKY
yIJ1eBOJIOPO/IOB.

23. ITepepaboTka HedTH.

24. O6o6maromuii ypoK 1o TeMme:
«YTeBOOPObI».

25. KonTtposbHas pa6ora Nel o

TeMaM: «Teopusi XHMHUECKOT0
CTPOEHUSI OPraHNUUeCKUX
COeIUHEeHH», «YT/IeBOZ0PO/IbI».

XapaKTepI/BOBaTB COCTaB IIpUPOAHOTO 'a3a U
TMOITYTHBIX HE(bTHHbIX ra3os.

XapakTepHr30BaTh CIIOCOObI IiepepaboTKu
HedTu. OOBSICHATE OT/INUMe OeH3WHA MTPSIMOM
TIeperoHKY OT KPeKUHT - OeH3MHa.

3. Kuciopoacoaep)kanjyge opranmueckve coegfuHeHusn (24 u)

3.1 Cnupthl ¥ peHosBI (6 U.)

26. OpHoaToOMHBIe Tpejie/ibHble CIIUPTHI.

27. [Tonyuyenue, XuMUueCckKue CBOMCTBA U
NpYMeHeHHe OJHOaTOMHBIX
rpe/ie/IbHbIX CITUPTOB.

28. MHOroaTOMHbIE CITAPTHI.

29. @DeHoJIbl U apoMaTHYeCKue CIIUPTHL.

30. Pelienne pacyeTHbIX 3a/ja4 10 Teme:
«CrupThl (heHOJTbI».

31. O6o61maroruii ypoK 1o TeMme:

«CnUpThI U (HeHOJIBI».

M306pakaTh 00111yI0 (hOPMYJ/Ty OJHOATOMHBIX
nipe/ie/IbHBIX CITUPTOB. OOBACHITH
oOpa3oBaHMe BOJJOPOAHOM CBSI3U U eé
B/IMsIHME Ha (pU3nyecKre CBOMCTBA CIIUPTOB.
CocTaB/Th CTPYKTYypHbIe (hOPMYJIbl CLIMPTOB
Y X U30MEPOB, Ha3bIBaTh CIMPTHI 10
Me>KyHapoAHOW HOMeHK/IaType. OOBSICHATE
3aBUCUMOCTb CBOWCTB CITUPTOB OT Ha/IAUMsI
¢dbyHKUMoHabHOM rpynmsl (-OH).
CocTaB/isATh ypaBHEHUS PeakLUid,
XapaKTepu3yHoIlMX CBOMCTBA CIIMPTOB U UX
rpyuMeHeHue. XapaKTepru3oBaTh
(u3rosioruueckoe JieiicTBrMe MeTaHo A U
3TaHosa. CoCTaB/STh ypaBHEHUsI peakLui,
XapaKTepu3yHoIlKMX CBOMCTBa MHOT0aTOMHBIX
COUPTOB, U MPOBOJUTH KaUueCTBEHHYHO
peakLyio Ha MHOTOaTOMHBIE CITUPTHI.
OOBACHATL 3aBUCUMOCTh CBOMCTB (heHoJIa OT
CTPOEHUSI ero MOJIEKYJIbl, B3aUMHOE BJIUSTHUE
aTOMOB B MoOJIeKyJie Ha puMepe (eHoa.
CocTaBniATh ypaBHeHUS peakLi,
XapaKTepU3yHIUX XUMUUYeCKre CBOMCTBA
(heHoa.

3.2 Anbaeru/ibl, KETOHbI M KApOOHOBBIE KHCJIOTHI (8 1)

32. KapOoHu/IbHbIE COeTUHEHHST —
anbJerupl U KeTOHBI.
33. CBolicTBa ¥ IpUMeHEeHUe

a/b/IeTU/I0B.

CocTaBnsATh (hOPMYJIbI U30MEPOB U
rOMOJIOTOB a/IbJler/I0B U Ha3bIBaTh UX IO
Me>KAyHapoAHOW HoMeHK/IaType. OOBSICHATE
3aBUCUMOCTb CBOMCTB asb/leTH/0B OT




34. KapboHOBBIE KHUCJIOTHI. CTPOEHUSI UX (PYHKL[MOHATbHOU IPYMIIbI.

35. XrMHYecKre CBOMCTBa U [IpoBoAWTL KaueCTBEHHbIe peakLiuu Ha
MpUMeHeHre OJHOOCHOBHBIX anbaerugpl. CoCTaB/IATh YpaBHEHUS
rpeie/TbHBIX KApOOHOBBIX KUCJIOT. peaki1ii, XapaKTepu3yIoL1UX CBOMCTBA

36. IIpakTnueckasi padora Ne 3 anbaeruzioB. CocTaBnisATb (GOPMYJIbI
«[Tonyyenue u cBoiicTBa M30MepOB U TOMOJIOTOB KapOOHOBBIX KUCIOT
KapOOHOBBIX KHUCJIOT». Y Ha3bIBaTh UX IO MEXyHapPOJHOU

37. IIpakTHueckas pabora Ne 4 HoMeHK/aType. OObSICHSATh 3aBUCUMOCTD
«Pemnienue SKCIIEpUMEHTA/IbHBIX CBOMCTB Kap6OHOBbIX KHCJ/IOT OT Ha/IM4uMnsd
3a/lay Ha pacrio3HaBaHUe ¢dbyHkiMoHansHOM rpynmkl (-COOH).
OpraHUYeCcKrX BeIecTB». CocCTaB/sITh ypaBHEHUS Peaklvy,

38. PerreHve pacueTHbIX 33/ja4 10 Teme: | XapaKTe€pPH3YHOIIUX CBOWCTBA KapOOHOBBIX
«Anbaeru/pl, KeToHbl U KapboHoBbIe | KUCIOT. [ToyyaTh yKCyCHYIO KUC/IOTY U
KUCJIOTBI». [l0Ka3bIBaTh, UTO 3TO BeLEeCTBO OTHOCUTCS K

39. O6o6wL1aIH YPOK 10 TeMe: KJ/1acCy KUca0T. OTmyaTe MypaBbUHYHO
«Anbaeruzipl, KeTOHbI M KapOOHOBbIe | KUC/IOTY OT YKCYCHOH C [TOMOLLBHO
KUCJIOTBI». XUMHNUYeCKHX peaKL[Hﬁ. Pacno3HaBath

OpraHuyecKye Bell[eCTBa C ITIOMOLLIBIO
KaueCTBEHHbIX PeakL1H.

3.3 Cioxxubie 3¢upsbl. JKupsl (4 1)

40. CnoxxHble 3¢uphbI. CocTaBniATh ypaBHeHUS peakLvi

41. JKupbl. Motoliue cpeficTBa. sTepudukayi. OOBICHATL B KAKOM Cydae

42. O06001aOIIHI YPOK TI0 TEME: TUAPON3 CIIOXKHOTO 3¢rpa HeoOpaThM.
«Kucnopogconepaiye OOBSCHATb 6MO/IOTUYECKYIO POJIb JKUPOB.
OpraHUYecKre COeJUHEHUS». Cobstopath rpaBuia 6e30MmacHOro

43. KonTtponbHas pa6ora Ne 2 1o oOpall[eHust CO Cpe/[CTBaMU OBITOBOM XWMUMU.
TeMe: «Kucmopozcozepxatye
OpraHuYecKre COeIMHEeHUsI».

3.4 YrneBojpbi (6 1)

44. Yrnesogpl. ['1roko3a. OOBSICHATH OMO/IOTHUECKYIO POJIb TJIFOKO3bI.

45. Omurocaxapuzibl. Caxapo3sa. [IpakTyecku JOKa3bIBaTh HaJAUKe

46. [Tonmcaxapuzpl. Kpaxmait. (yHKLMOHAIBHBIX IPYTIIT B MOJIEKY/Ie

47. Llesuros103a. [JIFOKO3BI.

48. IIpakTnueckas pa6oraNe 5:

«PellIeHe KCTIepUMEeHTa/IbHbIX OOBACHATB, KaK CBOMCTBA Caxapo3bl CBSI3aHbI
3a/lay Ha [0/IyueHue U C Ha/IMuremM CIJYHKL[I/IOHaJII:HbIX rpyImi B eé
pacrio3HaBaHWe OpraHUYeCcKUX MO/JIEKYJIe, U HAa3bIBATb obJ/tactu MpUMEHEHUWA
BelLleCTB». caxapo3bl. COCTaB/IsITh YpaBHEHUs PeakLvy,

49. O60611jaroIHi YPOK IO TeMe: XapaKTepHU3yHILIUX CBOMCTBA Caxapo3bl.

«YT71eBo b, CocTaB/sTh YPaBHEHHSA PeaKHI/Iﬁ ruapoJin3a
Kpaxmasa U MOoIUKOHAeHCal[u1
MOHOCaxapuzioB. [IpoBOAUTE KaueCTBEHHYIO
peakL1I0 Ha KpaxMail.

4. A3oTcoaepikaijue opraHnyeckue coeguHeHus (8 u)

50. AMWHBI. CocTaB/siTh ypaBHEHUS Peaklui,

51. AMUWHOKUCJIOTHI. XapaKTepU3yHOLMX CBOMCTBA aMHUHOB.

52. Benku.

53. A3oTcopeprkalye OOBSICHSTb 3aBUCMOCTH CBOWCTB
reTepOoLMK/INYeCKUe COeJMHEHHS. aMHUHOKHUCJIOT OT CTPOEHUSI X

54. HyKJ'IEI/IHOBbIe KUCJIOTHI. CbYHKL[I/IOHaJIbHBIX rpyIil. Ha3sbiBaTth

55. XuMMS 1 37I0POBbE Ye0BeKa. AMUHOKHCIOTBI 110 MEXX/yHAPO/HOM

56. O6061aoLIHiT YPOK 110 TEME: HOMEHKJ/IaType U COCTaBJ/ISITb yPaBHEHUS




«A3so0TCoziepKalue opraHuuecKye
COeJIMHeHUsI».

peakLii, XapaKTepU3yHoL[1UX UX CBOKCTBA.

57. KouTposbHast pabota Ne 3 o Temam:
«YTneBobl», «A30TCo/eprKaliye OOBSICHITL OMO/IOTMUECKYIO POJib OESTKOB 1
OpraHhyecKye COeJUHEeHUsI». VX TIpeBpallieHnid B opraHusme. [IpoBoguTh
L[BETHBIE peakuy Ha 6enku. OObSICHITH
OHOI0TMYeCKYI0 PO/ib HYK/IeMHOBBIX KHUCIIOT.
[Tosib30BaThCSA MHCTPYKLMEH K
JIeKapCTBEHHBIM I1pernaparaMm.
5. Xumus nosmmepos (11 4)
58. CuHTeTHYeCcKue IoIuMephl.
59. KoHnpieHcalMioHHbIe [10/IMMephl.
[IeHOmIACTHL.
60. HaTypasibHbIi KayuyK.
61. CuHTeTHMYeCKHe KayuyKH.
62. CuHTeTHMYecKue BOJIOKHaA.
63. IIpakTHueckas padora Ne6:
«Pacrio3HaBaHMe 11acTMacc 1
BOJIOKOHY.
64. Opranuueckas XMMus, 4ejIOBeK U
NpupoJa.
65. O6o6marormuii ypoK 1o TemMe:
«XUMUS I0JIUMEPOB»
66. Perienue TeCTOBBIX 3a/ja4 110 KypCy
OpraHuyYecKOW XMMUHU.
67. Peluenue 3azau 1o Kypcy
OpraHUYecKOW XUMHH.
68. WToroBslli ypok no Kypcy xumuu 10

KJ/1aCCd.

WNToro 68 uacos.

KAJIEHAAPHO-TEMATHNYECKOE INTAHUPOBAHUE

11 knacc - 34 yaca (1 u B Hejie/it0)

Ne ypoka | HameHOoBaHUS pasziesioB U TeM XapakTepucTHKa OCHOBHBIX BHU/IOB
JiesiTeNTbHOCTY yueHHKa (Ha ypOBHe yueOHbIX
JIeHCTBUMN)
1 [ToBTOpeHue Kypca xumuu 10 Knacca
TeopeTrnueckue 0CHOBbI XuMHH (194)
1. BaxHeiime XxuMUuecKe TOHSITUS U 3aKOHBI (4 )
2. XUMHUUeCKui 37ieMeHT. HyKmnugsl. [TepeuncniATb BaKHeMIlIe XapaKTePUCTUKU
N3oTorbl. 3aKOHbI COXpPaHeHUs XUMUYECKOT0 37ieMeHTa. OObsCHATh
MacChl U SHepruu B XUMHH. pasnuure MeXxy MOHATUSIMU «XUMUUeCKUn
37IeMeHT», «HYK/IU», «A30TOM». [IpuMeHSTh
3aKOH COXpaHeHUs1 MacCChl BelleCcTB pU
3. [TeproanuecKrii 3aKOH. COCTaBJIeHUU YPaBHEHUN XUMHUYeCKUX

PacnipesiesnieHne 371eKTPOHOB B
aToMax 3/1IeMeHTOB MaJlbIX U
OOJBIIMX TIEPUOZIOB.

peakiuii. OnpesensiTe MaKCUMalabHO
BO3MO>XKHOE YHCJIO 37IeKTPOHOB Ha




4. [Toso>xeHue B neprofAYeCcKOu SHepreTUYeCKOM ypOBHe. 3aliChIBaTh
CUCTeMe BOZI0pPO/ia, TAHTAHOU/IOB, rpacryeckue 3/eKTPOHHbIe (POPMYIIBI S-, p- U
aKTUHOU/IOB U UCKYCCTBEHHO d-31eMeHTOB. XapakTepu30BaTh MOPSI0K
TI0JIyUYeHHBIX 3/1eMEHTOB. 3aroJIHeHUs 3/IeKTPOHAMU SHEPreTUUeCKUX
5. BasieHTHOCTB Y BajleHTHbIe YPOBHEM U MOAYPOBHEN B aTOMax.
BO3MO>KHOCTU aTOMOB. OOBACHATD, B UEM 3aK/TFOUaeTCs (hU3UUeCKHUI
CMBICJ/T TIOHSITUSL «BalIeHTHOCTb». OOBSCHSTS,
yeM OMpeJeisiioTCS Ba/JleHTHbIe BO3MO>KHOCTU
aTOMOB pa3HbIX 371eMeHTOB. COCTaB/IATh
rpacrueckue 3/eKTPOHHbIe (POPMYJIbI a30Ta,
tdhocdopa, KuC/I0poAAa U Cephl, a TaKKe
XapaKTepu30BaTh U3MEHEHUsI paZiiyCoB
aTOMOB XUMUUECKHX 3/IEMEHTOB T10
nepuoziaM U A-rpyrmnram nepuoAuueckomn
TaOJTUIIBI.

2. Crtpoenue BelrjecTBa (3u)

6. OcHOBHBIe BH/IbI XUMUUeCKOM CBsi3U. | OOBSCHITL MeXaHHU3M 00pa30BaHUsI HOHHOM
VoHHast ¥ KOBa/ieHTHasl CBSI3b. Y KOBaJIEHTHOM CBSI3W U 0COOEHHOCTU
Metannuueckasi cB3b. BojoposHas | (pu3nueckux CBOMCTB MOHHBIX U
CBSI3b. KOBaJIeHTHBIX COe/TUHeHU.

CocCTaB/iAATh 3/1eKTPOHHBIE (POPMYJIBI

7. [TpocTpaHCTBEHHOE CTPOeHUe MOJIEKY/T KOBAJIEHTHBIX COeMHEHHUH.

MOJIEKYI. OOBSICHITL MeXaHU3M 00pa30BaHUS
BOZIOPO/IHOM Y MeTasyInueCcKou CBsizel 1
3aBUCHMOCTh CBOWCTB Bell|eCTBa OT BUJA
8. CTpoeHure KpUCTaJlIoB. XUMHUUYECKOH CBsI3U. OObICHITh
Kpucranaueckue peiéTKu. MIPOCTPAHCTBEHHOE CTPOeHUe MOJIeKY/T
OpraHUYeCcKUX U HeOpraHUUeCKux

[TprumHbI MHOTOOOpa3usi BEIeCTB. COeJMHEeHU! C TMTOMOLLBIO TIPe/ICTaB/IeHUN O
rubpuau3anuy opouraneii. OObSICHATL
3aBUCHMOCTb CBOMCTB BelllecTBa OT TUIIA ero
KPHUCTa/ITMUeCKoi peéTku. OObACHATh
TIPUYMHBI MHOTO00Opa3usi BeIeCTB.

3. Xumuueckre peakiui (3 u)

9. Knaccudukaims Xummuueckux [TepeuncSITh PU3HAKHU, TI0 KOTOPLIM
peaxiuii. K/IaCCU(PULIMPYIOT XUMHUYECKHe PeaKLvu.

10. CKOpOCTh XMMUYECKUX peakiuii.

Karanus. OOBSICHITD CYITHOCTh XUMUUECKOW PeaKLvu.

11. Xumuueckoe paBHoOBecHe U ycioBus | COCTaBIATL ypaBHEHUS XMMUUECKUX

ero CMeILeHusI.

peaki1ii, OTHOCAIMXCS K ONpeJie/IEHHOMY
tuny. OOBSICHATL BIUSHUE KOHI[EHTPALUH
peareHTOB Ha CKOPOCTb TOMOTeHHbIX U
reTeporeHHbIX peakiuid. OOBSICHATH BIUSHUE
pa3nUuHbIX ()aKTOPOB Ha CKOPOCTH
XMMHYECKOM peaklvy, a TakKe 3HaueHue
TIpUMeHeHHs1 KaTa/li3aTOPOB ¥ UHI'MOHUTOPOB
Ha rpakTuke. OOBSCHATH BIUSTHUAE
V3MeHeHUs1 KOHL|eHTpaL[u1 OJJHOTO 13
pearupyrolx BelecTsB, TeMnepaTrypbl U




JIABJIEHUS HA CMell[eHre XUMHUUeCKOTOo
PaBHOBECHSI.

4. PactBopsl (5 u)

12. JvcnepcHble CUCTEMBI. XapakTepr30BaTh CBOMCTBA Pa3/IMUHBIX
13. Crioco0bl BEIp@KeHUS BU/IOB JUCIIEPCHBIX CUCTEM, YKa3bIBaTh
KOHL|EHTpaL[1 PacTBOPOB. MIPUUMHBI KOAryJ/IsiuU KOJUIOUZIOB U
14. ITpakmuueckas paboma Ne 1: 3HaueHWe 3TOro siB/IeHus. Peliate 3aaun Ha
«[IpurorossieHre pacTBOPOB C MIPUTOTOBJIEHNE PacTBOpa OIpe/ielIéHHOM
3a/JaHHOM MOJISIPHOM MOJISIPHOM KOHLIeHTpaLuu. ['0TOBUTE pacTBOp
KOHILIeHTpal1en». 3a/laHHOM MOJISIPHOM KOHL|@HTPaL|u.
15. C) JIEKTPOJIUTAYEeCKasi JUCCOLUALS. O6'b$[CHHTb, 1moyeMy pacCTBOPBI BeILIECTB C
Bo/j0po/HbIl MT0Ka3aTeslb. Peakiyu | MIOHHOW M KOBAJIEHTHOM TOJIAPHOM CBA3LIO
HMOHHOr0 0OMeHa. IIPOBOZAT 3/1eKTpUYeCcKui ToK. Onpesiensrsb
16. ['maponv3 opraHuYeCcKux 1 pH cpeppl € MOMOI1IBIO YHUBEPCATBHOTO
HeopraHnyeckux coe ,[[I/IHeHI/Iﬁ HWHAWKATOpAd. OOBACHATE C HO3I/ILII/II‘/’I Teopuu
371eKTPOJIMTUYECKOM AUCCOLMALIUU CYLJHOCTD
XUMUUYECKUX peakLUi, IIPOTeKaroL1X B
BOZIHOM cpefie. COCTaB/IATh MOJHBIE U
COKpalléHHble HOHHbIe YPaBHEHHUs peakLjui,
XapaKTepU3yHLIUX OCHOBHbIE CBOMCTBA
BaKHEMILMX K/1aCCOB HEOPraHU4YeCKUX
coefuHeHUN. OnipesiensiTh peakLyo Cpe/ibl
pactsopa conu B Bofie. COCTaB/iATh
ypaBHeHUs1 peakLyii THApoIn3a
OpraHWYeCcKUX ¥ HeOpraHW4YeCKUX BellecTB.
5. DneKTpoxuMuyeckue peakuuu (4 u)
17. XrMHyecKre UCTOYHUKU TOKa. Psj OOBSICHATH TIPUHLUI PabOTHI
CTaHJapPTHBIX 37IeKTPOJHBIX rabBaHNUEeCKOro 31eMeHTa. OOBSICHATH, KakK
[IOTEHLMAIOB. YCTPOEH CTaHZAapTHBIA BOAOPOHBIN
18. Koppo3us meTanios u eé 371eKTpoy,. Ilo/b30BaTECA PAAOM
rpeyrpexxziaeHue. CTaH/JAPTHBIX 3/1eKTPOJHBIX ITI0TEHL[Ha/IoB.
19. ONeKTPOJIv3. OT/MuaTh XUMUYECKY0 KOPPO3UIO OT
20. KonTtposibHas padora Nel 110 Teme: 3/1eKTPOXUMHYECKOU. OObSICHATH TTPUHLIUTIBI
«TeopeTnueckrie OCHOBBI XUMHU». 3aIUThl MeTa/I/IMYeCKUX U3e/IUN OT
KOPPO3UH.
OOBSICHSITb, KaKKe TIPOLIeCChI TPOUCXOAT Ha
KaTo/le ¥ aHOJe IPY 3JIeKTPO/IM3e PacIlylaBOB
Y pacTBOpOB coJiet. CoCTaB/IsTh CyMMapHble
ypaBHeHMs peakLUi 3/1eKTpPoJIr3a.
Heoprannueckas xumus (11 u)
1. Mertannsi (6 u)
21. OO0111ast XxapaKTepyUCTHKA U ClocoObl | XapaKTepr30BaTh 00IIe CBOWCTBA METa/IOB
T10JIyYeHUs] MeTa/lIOB. VYl pa3bsICHATh MX Ha OCHOBe TIpeJCTaB/lIeHNH O
22. 0O0630p MeTa/TMYEeCKHX 3/IEMEHTOB CTPOEHMM aTOMOB MeTaslJIOB, MeTa/VIn4eCKOn
A- u b-rpynm. CBSI3U U MeTa/I/TIMUeCKON KPUCTa/UTUUeCKON
23. Megp. Llunk. Tutad. Xpom. YKese3o, | peméTke. MimoCcTpupoBaTh NMprUMepamMu

HUKeJIb, I1JIaTHHA.

CITOCOOKI MoJ/IyueHus MeTa/IVJIOB.




24.

CIu1aBBI METaJIJIOB.

XapakTepr30BaTh XMMUUECKUe CBOMCTBA

25. OKCHbl ¥ TUAPOKCUIBI METAJIOB. MeTas/u10B [A—IIA rpymm u antoMuHus,
26. ITpakmuueckasi paboma Ne 2: COCTaBJIATh COOTBETCTBYIOLI[Me YpaBHEHUS
«Petrienue 3KkcriepuMeHTaTIBHBIX peakiuii. OOBSCHATL 0COOEHHOCTH CTPOEHUsI
3a7iau 1o TeMe «MeTaslibl». aTOMOB XMMHWUECKUX 3/1eMeHTOB b-rpynm
nepuoguueckoi cucremsl [1. . MeHzeneeBa.
CocTaB/iATh ypaBHeHUS peakLui,
XapaKTepu3yHLIUX CBOMCTBA MeJy, LINHKaA,
THATaHa, XpoMa, >kese3a. [Ipe/icka3piBaTh
CBOICTBA CI1/1aBa, 3Hasi ero COCTaB.
OOBSICHITD, KaK U3MEHSIFOTCSI CBOMCTBA
OKCH/IOB U TUIPOKCUZIOB METAJJIOB 10
rnepuojiaM U A-rpyrram rnepuojuuecKon
TabmLbl. OObACHATH, KaK U3MEHSFOTCS
CBOMCTBAa OKCH/IOB U TUJIPOKCU/IOB
XMMHUECKOT'0 3/IeMeHTa C MOBbILLIEHUEM
CTerNeHU OKMCJIeHUs ero aToma. 3arvchiBaTh
B MOJIEKY/ISIPHOM U NOHHOM BH/le YDaBHEHUS
XUMHYECKUX Peaklyi, XapaKTepru3yHIuX
KHUC/IOTHO-OCHOBHBIE CBOWMCTBA OKCHU/IOB U
TU/IPOKCH/IOB METasUIOB, a TaKKe
5KCIepUMeHTaIbHO [J0Ka3blBaTh HaIUune
3TUX CBOWCTB. Pacrno3HaBaTh KaTUOHBI COJIeH
C MOMOLLBIO0 KaUeCTBEHHBIX peaKLIUK.

2. Hemetamsl (5 u)

27. 00630p HemetasioB. CBOMCTBA U XapakTepr30BaTh 00II1ie CBOMCTBA
NpUMeHeHre BayKHEeMNILNX HEMETA/I/IOB U Pa3bsSICHATh UX Ha OCHOBE
HEMEeTaJlJIOB. rpe/iCTaB/JIeHU O CTPOEHHUU aToMa.

28. OO0111as1 XapaKTepUCTHUKA OKCH/IOB HasbiBaTh 06s1aCTH NIpUMeHeHUsl BayKHEHIIINX
HeMeTalyIOB U HeMeTa/uIOB. XapaKTepru30BaTh CBOMCTBA
KHUCJIOPO/ICO/IepKaLlUX KUC/IOT. BBICIIIMX OKCHUJIOB HEMeTa/l/IOB U
OxucnuTebHbIE CBOMCTBA CEPHOM U | KUC/IOPO/CO/IeprKalliuX KUCIOT, COCTaB/IATh
a30THOM KWC/IOT. BoopoaHbie ypaBHeHHUsI COOTBETCTBYIOIIUX PeakLvii U
Ccoe/IMHEeHUs] HEMETaJlJIOB. 00OBSICHSITh VX B CBETE MPe/ICTaB/IeHUH 00

29. ['eneTnyeckas CBsi3b OKUC/IUTE/IbHO-BOCCTAHOBUTE/ILHBIX
HEeOpraHUYeCKUX U OpraHuYecKux peakLysaX U 371eKTPOJTUTHYECKON
BeLL[eCTB. puccorpanuu. CocTaB/siTh ypaBHEHUS

30. IMpakmuueckas paboma Ne 3: PeaKIuii, XapakTepU3yIoIIuX
«PellieHye 3KCrepUMeHTaIbHBIX OKHC/IUTe/IbHble CBOMCTBA CEPHOM U a30THOMU
3ajady 1o treMme «HemeTaiibl». KUCJIOT. XapaKTepI/IBOBaTL nU3MeHeHue

31. KonTposbHasi pabora 2 110 Teme: CBOWCTB JIETYYMX BOJOPOAHBIX COe/JMHEHHH

<<HeOpFaHI/I‘-IECKaH XUMUA».

HeMeTa/uIoB I10 Ilepuofy U A- rpyrmnam
NepyuouuecKor cucreMsl. JlokasbiBaTh
B3aUMOCBS3b HEOPraHUYeCKUx U
OpraHuueckux coeuHeHuil. COCTaB/IATH
yPaBHeHHsI XMMUUeCKHX peaKLnH,
OTpa’KaroLLMX B3aUMOCBs3b HeOPraHUYeCKux
Y OPraHUUeCKHX BellecTB, 00BSICHATD WX Ha
OCHOBe

TEOPUU 3/IeEKTPOJIMTUYECKOW JUCCOLMALIUU U




npe/icTaB/IeHni 00 OKUCHUTeTbHO-
BOCCTaHOBHUTEJIbHBIX MPOLieccax.
[TpakTHUecku pacrio3HaBaTh BeleCTBa C
TIOMOLL[bI0 KaUeCTBEHHbIX pPeakLiiii Ha
aHUOHBI.

XuMus 1 XU3Hb (3 1)

32. XUMUsL B IPOMBILLIJIEHHOCTH.
[TpUHLMITBI XUMUUECKOTO
MpOKM3BO/CTBA. XUMUKO-
TeXHOJIOTMYeCKHe NTPUHLIUIIBI
TIPOMBILLJIEHHOTO TT0J/TyYeHust
MeTa/u10B. [Ipou3BOACTBO UyryHa U
CTaJIu.

33. Xumusi B ObITY. XUMHUeCKast
TIPOMBILLIJIEHHOCTb U OKPY’Karolast

cpeza.

34. WToroBbiii ypok no Kypcy xumuu 11
KJlacca.

OOBsSICHATD Hay4YHbIe TIPUHLUTIBI
TIPOM3BO/ICTBA Ha TIPUMeEpe MPOU3BOZCTBA
CepHOM KUCJIOTHI.

[TepeunciATh NPUHLIUIIBI XUMHAYECKOTO
NIPOMU3BO/ICTBA, UCTI0/b3yeMble TPU
T0JyYeHUU YyTyHa.

CocTaBniATh ypaBHEeHUST XUMUUECKHX
peakiyii, MPOTeKalIIUX NPHY MOTyUueHun
YyyryHa M CTaj.

Cobsropath rpaBria 6e30macHoi paboTsl co
cpeAcTBaMH OBITOBOV XMMMHU.

OOBACHATL TIPUUHUHBI XUMHUUECKOTO
3arpsi3HeHusi BO3/1yxa, BOZOEMOB U MOYB

Wtoro 34 uaca.

YuyedHO — MeTOJHUECKHH KOMILIEKT.

[Mporpamma mipesiaraetcsi Ajsi paboThl 1O HOBBIM yueOHWKaM xuMuu aBTOpoB [.E.

Pymsutuca u ®.I'. ®denpamana, npowegmmMm skcneptusy PAH v PAO u Bowegmum B
denepanbHbIi TiepeyeHb Y4ueOHWKOB, PEKOMEH/IOBAaHHbIX MMHHCTEPCTBOM 00pa3oBaHUs U
Hayku P® K wucronb3oBaHui0 B oOpa3oBaTe/bHOM Tmporjecce B 00ImeoOpa3oBaTebHbBIX
yupexxaenusix Ha 2014 — 2015 yuebHbIi rof,.

1. Pygsutuc I'.E., ®enpaman @.I'., Xumus. 11 knacc. — M.: [Ipocseluenue, 2011

2. Pypsutuc I'.E., ®enpaman ®.I'., Xumusd. 10 knacc. — M.: [Ipocsemenue, 2011

3. T'apa H.H. Xwmwus. IIporpammbl o061jeobpa3oBaTe/ibHbIX yupexaeHud. — M.
[Ipocseienue, 2010

4. bpeitrep JI.M., baxenoBa A.E., Xumus 8-11 knaccel. Pa3BepHyToe TeMaTHuecKoe
TulaHUpoBaHue 1o yuebuukam Pypsutuca I'.E., ®enpamana @.I'., Boarorpaz, Yuurens, 2009

5. XumMHuecKudl SKCriepuMeHT B Imkosie. 10 kjmacc:  yuyeOHO-MeTOAMYECKOe
noco6ue/O.C.I"abpuansy, JI.IT.Batiuna.-M.: [Ipoda, 2005.-208 c.

6. Xumus. Ypoku B 10 kmacce: mocobue st yuuresiedl 001eo06pa3oBaTe/bHBIX
yupexgenut / H.H.I'apa (v gp.).-M.: Ilpocsemenue, 2009.-111 c.

7. Xumusi: 11 knacc: metoguueckoe mocobue st yuutens/A.FO.I'pankoBa.-M.: ACT,
2006.-158 c.

8. Xomuenko M.I'. COOpHUK 3a7iau U YIIPaXKHEHUH TI0 XUMUH.

,Z[OHOJ'IHI/ITGJ'ILHHH JINTEPATypa A/id YUUTEI.



Ounaktiuueckuii marepuan mo xumuu ans 10 — 11 kmaccoB: mocobue st
yuuresisi/A.M.Pageuxuii, B.I1.['opmkogsa, JI.H.Kpyrnukosa.-M.: IIpocgeienue, 1996. — 79 c.

1. KonrponbHbele paboTtel 1o xumuu B 10 — 11 knaccax: mocobue majisi yuuTessi/
A.M.Papeukuii.-M.: TIpocserjenue, 2006.-96 c.

2. Hauvana xumun. CoBpeMeHHbIN KypC /15 TiocTymnaroiux B BY3ei: yue6Hoe mocobue zyist
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