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s 10-11 kiaaccos
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PaGouas nporpamma kypca xumuu B 10-11 kiacce (0a30Bblil ypOBeHb)
HosicuuTe IbHASA 3aNIMCKA

Pabouas nmporpamma no xumuu i 10-11kmaccoB cocTaBiieHa Ha OCHOBE:

» ®@enepanrbHOr0 KOMIIOHEHTA FOCYIapCTBEHHOTO CTaHAApTa CPETHETO OOIIETO
oOpa3oBaHuUs 110 XUMHH;

» [IpumepHoil mporpamMmsl CpeIHEro O0IIeTr0 00pa30BaHusI IO XUMUH;

» ABtopckoii mporpammel o xumuu O.C. 'abpuensinHa.

» VYuebHoro miaHa oOpasoBarenbHOTO yupexacHus MBOY «Jlumeir Ne87
nmenu JI.U. HoBukoBoii»

» DenepanpHBI TMEpeYeHb YUYEOHUKOB, PEKOMEHIOBAHHBIX (JOIMYIICHHBIX)
MunucTepcTBOM 00pa30BaHUS K HCIOJIB30BAHUIO B 0Opa3oBaTEIbHOM IpOLlecce B
00pa3oBaTENbHBIX YUYPEKJCHUAX, PEATM3YIOMIMX 00pa3oBaTeIbHbIE MPOrPAMMBbI
obmero oopazoanus Ha 2023-2024 yueOHbIN o1,

» JlanHas mporpamMma KOHKPETH3HPYET COJACpKaHHWE CTaHjapra, aaér

pacnpenesieHne Y4eOHBIX YacoB IO pasjiesiaM Kypca, MOoCIe0BaTeIbHOCTh U3yUCHHUSI
TEM M PA3JeJiOB C YYETOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3EH, JTOTUKU
y4eOHOro IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydYaroIIuxcsi 00pa30BaTEIbHOTO
yupexaeHust MbBOY « JIuueit Ne87 umenu JI.1. HoBuKOBOI»
B nmporpamme omnpenenéH mnepeyeHb JAEMOHCTpalui, J1abOpaTOPHBIX OIBITOB,
MPAKTUYECKHUX 3aHITHH B pacuETHRIX 3a1ad. [IporpamMma MoauduupoBaHa coriacHO
JIeUCTBYyIONIEMY 0Oa3uCHOMY yueOHoMY uiaHy. IIpy M3MeHeHHH mporpammbl 00beM
coJiepKaHUsl HE YMEHBIIICH U COOTBETCTBYET TpeOOBaHMAM cTaHAapTa. KoHTposs 3a
YpPOBHEM 3HAHUN OOYYAOIIMXCS MPEAYCMATPUBACT MPOBEACHUE CAMOCTOSTEIBHBIX,
MPaKTUYECKHUX, KOHTPOJILHBIX PabOT IO TeMaM.

[Iporpamma kypca xumuu st oOydarommxces 10 — 11 xjaccos
obmeobpaszoBarenbubix yupexaeHuii (aBrop O.C. [NaOpuensH) paccumtana Ha 2
roJia, KOTOpble BKIIOUYAOT 68 y4eOHBIX 4acoB U3 pacyeTa | 4ac B HEICIIO.

[Ipenyaraemass mporpamma MpeaycMaTPUBAET CIEAYIONIYI0 OpPTraHHU3aIUIo
npoliecca 00y4eHusI:

*10 xknace — 34 yaca

*11 xknace — 34 yaca

[Iporpamma peanusyeTcsa Ha OCHOBE UCNONb30BaHUA Y MK, pekomMeH10BaHHBIX
MO:

HUcnoan3yembrii YMK:

1. Tabpuensn O. C. Xumus. 10 xmacc. ba3oBblii ypoBeHb: y4eb. s
obmeo6pazosar. yupexaenuit/ O.C. ['abpuenss. — 7-e u3a., crepeotuil. - M.: [Ipoda,
2011.

2. lI'abpuensn O. C. Xumusa. 11 xmacc. ba3oBblii ypoBeHb: yued. s
obmeobpasosar. yupexaenuit/ O.C. ['abpuensu. — 8-e uzn., crepeotut. - M.: Jlpoda,
2013.

3. Taobpuenan O.C. [Iporpamma kypca xumuu mis 8 — 11 kmaccos
o01eo0pazoBaTenbHbIX yupexaeHui, - M.: Jlpoda, -2011 r.;



4. Xwumus. 8-11 kmaccer: paboune nporpammsl no yueonukam O.C. ['aGpuensna/
aBT.-coct. I'.. MacnakoBa, H.B. CadponoB. — Bonrorpaa: «YUUTEJIby, 2016. —
203 c.;

5. Koncmpyxmop pabouux npoepamm. Xumus 8-11 knaccol. Pabouue npoepammol
no yyeonuxam O.C. I'abpuensna: uzoamenscmeo « Y4UTEJIby», 2014 2.,

PabGouass mporpamMmma 1o XHUMUU cOCTaBieHa Ha ocHoBe DdenepanbHOro
KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHAapTa cpeaHero oodiiero o0pa3oBaHUs,
MPUMEPHON MPOTpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs MO XUMHH M aBTOPCKOU
nporpammbl  O.C. TabpuensiHa, cooTBeTcTByOImEeld DenaepaibHOMy KOMIIOHEHTY
roCyJapCTBEHHOTO CTaHAapTa o0Iero oOpa3oBaHus M TOMYyIEHHOH MUHUCTEPCTBOM
oOpaszoBanus u Hayku Poccuiickoit @enepanuu (Paboune nporpammsl k YMK O.C.
[Nabpuensna. Xumus. 8-11 kmaccwl/ aBT.-coct. .M. Macnakosa, H.B. Cadponosn. —
Boarorpan: « YHUTEJIby, 2016. — 203 c.).

JlanHass ~ mporpamMma  KOHKPETHU3MpPYeT  COJEp)KaHME  CTaHjapTa,  JacT
pacnpenesieHue y4eOHbIX YacoB IO pa3jesiaM Kypca, MOCIe0BaTeIbHOCTh U3yUCHHUS
TEM M PA3feyioB C YYETOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTHKU
y4eOHOTO TMpollecca, BO3pPACTHBIX OCOOCHHOCTEW ywammxcs. B mporpamme
omnpenenéH TMepedyeHb JAEMOHCTpAllMi, Ja0OpAaTOPHBIX OMbBITOB, MPAKTHUYECKHUX
3aHATHHN U pacYETHBIX 3a]1a4.

KoHTposb 3a ypoBHEM 3HaHMI OOy4YarOMIMXCS MpPEIycMaTPUBAET IMPOBEACHHE
CaMOCTOSTEIIbHBIX, TPAKTUYECKUX, KOHTPOIBHBIX PA0OT MO TEMaM.

HEJIA U 3AJAYU YUYEBHOI'O ITIPE/IMETA

I'nasnvie yenu cpeonezo oouiezo oopazosanus:

* (hopMupoBaHWE MEIOCTHOTO TMPEACTABICHUS O MHpPE, OCHOBAaHHOTO Ha
MPUOOPETECHHBIX 3HAHUSIX, YMEHUSIX U CITOCO0AX JESITSIHbHOCTH;

* MpUOOpETEeHNEe OMbITa Pa3HOOOPA3HON ACATEIHHOCTH, OMNBITA TO3HAHUS W
CaMOTIO3HAHUS;

* MOJATOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BbIOOpAa WHAMBUIYATIBHON
o0pa3oBaTenbHOMN WK MPOPECCUOHATBHON TPACKTOPUH.

Bonbimoii Bkiiag B JOCTUXKEHUE TIABHBIX IEJIe cpeHero o0iiero oopa3oBaHus
BHOCUT U3YUYEHUE XUMUU, KOTOPOE NPU3EAHO 00ecneuump:

1) opmupoBaHHe  CHCTEMBbI  XHMHUYECKHX  3HAaHHM KaKk  KOMIIOHEHTa
€CTECTBEHHOHAYYHON KapTUHBI MUPA;

2)pa3BUTHE JIMYHOCTH OOYYAIONIUXCS, UX HMHTEUICKTYaJIbHOS M HPABCTBEHHOE
COBEPIIICHCTBOBAaHKME, (POPMUPOBAHHE Yy HHUX TYMAHHCTHUYCCKMX OTHOIICHUW U
AKOJIOTHYCCKH 11EJICCO00PA3HOTO TOBEACHUS B OBITY M TPYIOBOM JACATEIHBHOCTH;

3)BBIPa0OTKY Yy OOyYaroIIMXCs MOHUMaHHS OOIIECTBEHHOH MOTPEOHOCTH B
Pa3BUTHH XHMHH, a Takke (OPMHUPOBAHWE y HHX OTHOIICHHS K XHMHH Kak
BO3MOKHOM 001aCTH Oy IyIIeH MPaKTUUYECKON JesATeIbHOCTH,

4)hbopMupoBaHUEe yMEHHMI  Oe30macHOro  oOpalieHHsT ¢ BelICCTBaMHU,
MCIIOJIb3YEMBIMH B TIOBCETHEBHOM JKU3HH.

H3yuenue xumuu 6 cmapwieil wikojie Ha 0A3060M YypOo6He HANPABNEHO HA
docmudiceHue cneoyrouux yeeii:

> OCBOEHME CHCTEMbI 3HaHHH O ()yHIaMEHTAIBHBIX 3aKOHAX, TCOPHUsX, (haKkTax
XUMUU HEOOXOIUMBIX IS TOHUMAaHUSI HAyYHOU KapTUHBI MUPA,;



> OBJIaJleHHMe YMEHMSIMM XapaKTepU30BaTh BEIIECTBA, MaTepuabl W
XUMUYECKUE PEAKI[UHU, BBIIOJHITH JA0OpPATOPHBIE SKCIEPUMEHTHI; MPOU3BOJIUTH
pacyeTbl MO XHUMHUYECKMM (OpMyJiaM M YpaBHEHUSIM; OCYIIECTBIATH IOUCK
XUMUYECKON HH(OpMAIMU U OLIEHUBATh €€ JIOCTOBEPHOCTh, OPUEHTUPOBATHCS U
NPUHUMATh PEIICHUS B MPOOJIEMHBIX CUTYaAIUsX;

> pa3BUTHE TI03HABATCIHHBIX HHTEPECOB, WHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM B MPOLIECCE CaMOCTOATENLHOTO MPUOOPETEHNUS XUMUYECKUX 3HAHUM C
WCIIOJIb30BAaHUEM DA3JIMYHBIX HMCTOYHUKOB HWH(GOPMAIMKM, B MPOIECCe H3yUEHUS
XUMUYECKON HAYKH U €€ BKJIaJa B TEXHUYECCKUI TPOrpecc MUBUIIH3AIINHN, CJIOKHBIX U
IIPOTUBOPEYMBBIX IIYTEW PA3BUTHS UAECH, TEOPUNA U KOHIENIUN COBPEMEHHON XUMUU;

> BOCNIUTaHUE YOCSKICHHOCTH B TOM, YTO XHMHS — MOIIHBIA WHCTPYMEHT
BO3JICUCTBHS HAa OKPYKAIOIIYIO CPENy, M YyBCTBO OTBETCTBEHHOCTH 3a NMPUMCHCHHE
MOJIYYCHHBIX 3HAHWW M YMCHHH TMO3WTHBHOW POJM XUMHUU B JKH3HU COBPEMEHHOTO
o01ecTBa, HEOOXOAMMOCTH XUMUYECKUA IPAMOTHOTO OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO
U OKPYXKaIOLIEH Cpee;

> MpUMeHeHHe TIOJIyYCHHBIX 3HAaHUH W yMEHHH 1 0e30macHoro
UCIIOJIb30BAHUSI BEIIECTB U MaTEpPHAIOB B OBITY, CEJIBCKOM XO3SHWCTBE U Ha
POU3BOJICTBE, PEHICHUS MPAKTHUYECKUX 3a/Jad B  TMOBCEJIHEBHOM  KU3HH,
NPEeNyNpeKICHUS SBICHUNA, HAHOCSIIMX BPEJ 3J0POBBIO0 YEIIOBEKA U OKPYXKaIOIIEH
cpelne, MPOBEACHUE MCCIEI0OBATEILCKUX paboT, CO3HATEIHLHOTO BbIOOpa mpodeccuii,
CBSI3aHHOM C XMMUEMN.

Bknao yuebnozo npeomema 6 oocmudicenue yeneil cpeonezo oouie2o

oopazoseanus

Cpennee obmiee oOpa3oBaHUE — TPEThS, 3aKIIOUMUTENbHAS CTYNEHb OOIIETo
obpazoBanus. CojaepkaHue CpeIHero ooOmero oOpa3oBaHUsi HaNpaBiICHO Ha
pEIIeHNE IBYX 3ajad.

1.3aBepmienue o01e00pa3oBaTEILHON MOATOTOBKA B COOTBETCTBUHU C 3aKOHOM
«O06 obpazoBaHUNY.

2.Peammzanust mpeanpoecCHOHAIIBHOTO — 00mero o0pa3oBaHus, KOTOpPOE
MO3BOJISIET  00ECNEeUUTh TMPEEMCTBEHHOCTh 00mEero #u  mpodeCcCHOHAIBHOTO
o0pa3oBaHUs.

OpHoM 13 BaKHEUIINX 3a/1ay 9TOTO ATara SBISETCS MOATOTOBKA O0YYArOIINXCS
K OCO3HAHHOMY W OTBETCTBEHHOMY BBIOOpPY JKM3HEHHOTO W MPOGECCHOHAIBHOTO
nyta. OOydaromuecss JOJKHBI HAyYHUTHCS CaMOCTOSITCIIBHO CTaBUTh IEIA H
OTIpEeNEeNATh MyTH MX JOCTMXKCHHS, MCIOJIb30BaTh NMPHOOPETCHHBIA B IIKOJIC OIIBIT
NESATEIHLHOCTH B peabHOM JKU3HH, 3a paMKaMU y4eOHOTO TIpoliecca.

3adauu uzyuenusa xumuu 6 cmapuieil wiKo.e:

* Cdhopmuposamsp y o0OydyaromUXCsl 3HAHUS OCHOB XHUMHYECKON HAYKH:
BOKHEUIMX (PAKTOPOB, MOHATUN, XMMUYECKUX 3aKOHOB M TEOPHUHU, S3bIKA HAYKH,
JOCTYITHBIX 0000IIEHIIT MUPOBO33PEHUECKOTO XapaKTepa.

* Pazeums yveHuss HaOmMoOmaTh U OOBSICHATH XUMHYECKUE  SIBIICHUSA,
MIPOUCXOJISIIINE B PUPO/IE, JTAOOPATOPHH, B TIOBCETHEBHOM KU3HH.

* Cdhopmuposamsp crienuabHBIX YMEHUW: 00pamaTbCs C  BEIIECTBAMH,
BBITIOJIHATH HECJIOKHBIE IKCIIEPUMEHTHI, COOIIOas MpaBUiia TEXHUKHA O0€30MacHOCTH;



IPaMOTHO TPUMEHSTh XUMUYECKHE 3HAHUS B OOIIEHWHM C TPUPOJOH U B
MTOBCEIHCBHOM YKM3HH.

* Packpbimb TYMaHUCTHYECKYIO HAIlPaBJIICHHOCTh XHMHH, €€ BO3pacTaroliei
pOJIM B PEIICHUH TJIABHBIX MPOOJIEM, CTOSAIIMX Iepe]] YeIOBEUECTBOM, M BKJIaJa B
HAay4YHYIO KapTUHY MHpA.

* Pazeump TUYHOCTH OOYYAIOIIMXCS: MX HMHTEIUICKTYyaJIbHOE M HPABCTBEHHOE
COBEpIIIEHCTBOBaHUE, CHOPMUPOBATh y HHUX T'yMaHUCTUYECKHE OTHOIICHHS H
DKOJIOTHYECKH IIeJIECO00Pa3HOTO TOBEACHHUE B OBITY W B TMpoIecce TPYAOBOU
NEeSTETHHOCTH.

* Cpopmupoeamsp y oO0yHarOmUXCd KOMMYHHUKATUBHOM W BaJ€OJIOTHYECKOU
KOMIICTEHTHOCTEH;

* Bocnumamp OTBETCTBEHHOE OTHOIIICHUE K TIPUPOE, OEPEKHOE OTHOIICHUE K
y4eOHOMY 000pYyI0BaHUIO, YMEHUE KUTh B KOJUIEKTUBE (0OIIATHCS U COTPYAHUYATH)
yepe3 yueOHbI MaTepuai Kaxka0ro ypoka.

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

OcobenHoctu conepxkaHusi OOy4eHHS XUMHUHM B CpeJHEH IKoJie 00YCIOBIICHBI
cnenuUKOM XWMHUU KaK HayKd U TIOCTaBJICHHBIMH 3agadamMu. (OCHOBHBIMU
npobieMaMu  XUMHHM ~ SBJISIIOTCS HW3YYEHHE COCTaBa U CTPOCHUSI  BEIIECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOCHHUs, TOJYyYE€HHUE BEIIECTB C 3aJaHHBIMU
CBOMCTBaMM, HCCJIEIOBAHHE 3aKOHOMEPHOCTEM XUMHUYECKUX pEaKIuil W MyTen
VOpaBICHUS WMH B IENIX TIOJyYEeHHUS HEOOXOIMMBIX YEJIOBEKY BEIIECTB,
MartepuanoB, sHeprun. [losTomy B paboueit mporpaMme o XUMUHW HAIIUTA OTPAKCHUE
OCHOBHBIC COJICPKATCITbHBIC TMHUU:

* «BCIIECTBO» - 3HAHWE O COCTAaBE M CTPOCHUHM BEIIECTB, WX CBOWCTBaX M
OMOJIOTMYECKOM 3HAYCHUU,

* «XHMHYECKas PEaklus» - 3HAHWE O TMPEBPAIICHUSX OJHUX BEIIECTB B IPYTHE,
YCIIOBUSX MPOTEKAHUS TAKUX MPEBPAIICHUI U CITOCO0aX YIPaBIEHUS PEaKIUSIMHU;

* IPUMEHEHUE BEIIECTB» - 3HAHUE U OMNBIT 0€30MacHOro oOpamieHus: C
BEIIECTBAMU, MaTepuajaMud U TPOILeCCaMH, HEOOXOTUMBIMH B OBITY U Ha
IPOU3BOJICTBE;

* «A3bIK XUMHUMW» - ONIEPUPOBAHUE CUCTEMOW BAXKHEHIINX XUMHUYECKHUX ITOHSTHM,
3HAaHHE XMMUYECKOW HOMEHKJIATYPHI, & TAKXKE BIJIAJICHUE XUMHYECKOU CUMBOJIMKOU
(xumuueckumu GopMyIaMu U YPAaBHCHUSIMHU).

[Tporpamma nipegycmaTpuBaeT GOpMUPOBAHUE Y O0YUYAIOIIMXCS 00IIeYyUeOHBIX
YMCHUH W HaBBIKOB, YHHUBEPCAIBHBIX CIOCOOOB JEATEILHOCTH W KJITIOYEBBIX
KOMITETCHIINH: YMEHHUE CaMOCTOSITEIIbBHO U MOTHBHPOBAaHHO OPTaHHU30BBIBATH CBOIO
MO3HABATEIILHYI0  JEATCILHOCTh,  HWCIOJIb30BAaHUE  DJIEGMEHTOB  MPUYUHHO-
CICICTBEHHOT0O W  CTPYKTYpHO-QYHKIIMOHAJIBHOTO  aHalu3a;  OIpECIICHHUE
CYIIHOCTHBIX  XapaKTEPUCTHK HW3y4aeMoro OO0BEKTa; yMEHHE pPa3BEpHYTO
00OCHOBBIBATh CYXKJICHHsI, JaBaTh ONpEIEICHUsS, MPUBOAUTH JOKA3aTEIhCTBA;
OIICHHBAHUE U KOPPEKTHPOBKA CBOETO MOBEICHUS B OKPYKAIOIIIEM MUPE.

TpeboBaHue K YpPOBHIO TOJTOTOBKH OOYYalOIIUXCS BKJIIOYAIOT B ce0s Kak
TpeOOBaHMsI, OCHOBaHHBIE HA YCBOCHHMHM W BOCIPOM3BEACHUHN Y4eOHOTO Marepuaa,
MMOHUMAaHUE CMBICIIAa XUMUYECKUX TOHSATUN U SBJICHUHN, TaK M1 OCHOBAaHHBIC Ha Ooliee
CJIOKHBIX BUJAX JEATEIHHOCTH: OOBSICHEHHE (DU3NYECKUX U XUMHUYECKUX SBIICHUIA,



MMPUBCACHUC IIPUMCPOB IPAKTHUYCCKOIO MCIIOJIb30BAHUA HN3YHACMbIX XHUMHYCCKUX
SIBJICHUM WU 3aKOHOB. Tp€6OBaHHe HAIIPaBJICHBI Ha pCain3alliio ACATCIBHOCTHOTO,
IMPAKTUKO-OPUCHTHUPOBAHHOI'O 151 JIMYHOCTHO-OPUCHTUPOBAHHBIX ImoaAXo0J0B,
OBJIaACHHUC YHalluMHUCA criocobamMu HHTGHHGKTyaHBHOﬁ )41 HpaKTI/III€CKOI7I
ACATCIbHOCTH, OBJIAACHUC 3HAHUSIMU H  YMCHUAMU, BOCTpe6OBaHHI>IMI/I B
HOBCGHHGBHOﬁ KU3HH, IMO3BOJIAIOIIMMU OPUCHTHUPOBATHCA B OKPYXKAIOIICM MHUPC,
SHAYUMBIMH JI1 COXPAaHCHUSA Opr}KaIOIHGfI Cpcabl U COOCTBEHHOTO 300pPOBbA.

MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE

B basucHom yueOHOM TIuIaHE CpEeAHEW IIKOJbBl XUMHS BKIIOUYEHA B pas3ziel
«Copnepxxanue, QopMupyeMoe y4dyaCTHHUKAMU  O00pa30BaTEIbHOTO  IMPOLECCay.
OOyuaromuecs MOTYT BBIOpaTh sl M3Y4YEHHUS WM WHTETPUPOBAHHBIN Kypc
€CTECTBO3HAHMUS, WJIM XUMHIO KaK Ha 0a30BOM, TaK ¥ Ha YIIyOJICHHOM YPOBHE.

Pabouast mporpaMma 1o XMMHHM JJIsl CPEIHEro o0IIero oopa3oBaHUsl COCTABIIEHA
U3 pacuera 4acoB, yKa3aHHBIX B ba3zucHoM ydyeOHOM miiaHe oOpa3oBaTEIbHBIX
yupexaeHuit oomero oopazoBanus: o 1 4 B Hepento (68 4 3a 1Ba rojia 00y4eHus) Ha
0a30BOM YpOBHE.

OCOBEHHOCTHU U3YYEHUSA XUMHUHNU HA BA30OBOM YPOBHE

MeTon00THYECKON OCHOBOM TMOCTPOEHHUS Y4YEOHOTO COJCp>KaHUS XUMHUHU IS
CpeIHEeW IIKOJbl 0a30BOr0 YPOBHS SIBWIACH UOeA UHMEZPUPOBAHHO20 Kypcd, HO HE
€CTEeCTBO3HAHUSI, a XUMHUH. Takoro Kypca, KOTOpbIA OJM30K U TOHATEH ThICAYaM
POCCUICKUX YUYUTENIEH XUMHUHU U JOCTYIIEH U UHTEPECEH COTHSAM THICSY POCCUMCKUX
CTapUIEKIIACCHUKOB.

CrpykTypa mnpemjiaraeMoro Kypca pemaer ABe NpoOJeMbl HWHTErpaiuud B
00y4YeHUH XUMHUH.

[lepBast — 3T0 6Hympunpeomemnasn unmezpayus y1€OHON JUCIMILTUHBI «XUMUS.
Nnes Takoil WMHTErpaluu AUKTYET CIEAYIOIIYI0 OYE€pPEIHOCTh W3YUYEHHUS pPa3AesioB
XMMMH: BHavyase, B 10 kiacce, u3ydaeTcs opraHuueckasi XuMusl, a 3atem, B 11 kiacce
— ob0mas xumus. Takoe CTPYKTYpUPOBAaHHE TMO3BOJIsIET CHOPMHUPOBATH Yy
BBIITYCKHUKOB CPEIHEN IIKOJIbI MPEICTABICHUE O XUMHUU KaK O ILIEJIOCTHOM HAayKe,
M0Ka3aTh €IUHCTBO €€ TMOHSATUW, 3aKOHOB M TEOPHUH, YHUBEPCAIBHOCTh H
IIPUMEHHMOCTb X KaK JIJI1 HEOPraHUYECKOW, TaK U I OPraHUYECKOW XUMHUH.

Bropas — 310 mesxxcnpeomemnas unmezpayusi, NO3BOJSAIONIA HA XUMUYECKON Oaze
00bEIMHUTL 3HAaHUS 1O (U3UKE, OMOJIOTHHU, Treorpaduu, HSKOJOTUU B €IAUHOE
NOHUMaHUE MPUPOJbI, TO €CTh C(HPOPMUPOBATH LEJIOCTHYIO E€CTECTBEHHOHAYUYHYIO
KAPTUHY OKPYXAOIIEro MUpa. DTO MO3BOJUT CTAPUIEKIIACCHUKAM OCO3HATh TO, YTO
0e3 3HaHUI M0 XUMHUU BOCTIPUSITHE OKPY>KAIOIero Mupa OyJeT HEMOJIHBIM, a JIFOH,
HE TIOJIYYMBIIHUE TAaKUX 3HAHWU, MOTYT CTaTh HEOCO3HAHHO OMACHBIMU ISl 3TOTO
MHpa, TaK KaK XUMAYECKH HErpaMOTHOE OOpallieHue ¢ BeleCTBAMU, MaTepuaiaMu H
MPOIIECCAaMH TPO3UT HEMAJIBIMU OCTaMH.

Kpome aTux AByX BemyIIux MHTETPUPYIOMINX HICH, B Kypce Oblia pealin3oBaHa U
elle OJHA - UHmezpayus XUMUYEeCKUX 3HAHUU C 2YMAHUMAPHLIMU OUCYUNIUHAMU'
HUCTOpPUEHN, JUTEPATYpOH, MHUPOBON XYJ0KECTBEHHOW KYJbTYpOil. DTO, B CBOIO
ouepesib, MO3BOJSET CPEICTBAMH Y4eOHOTO TpeIMeTa TMOKa3aTh POJib XUMHUH U B



CONMAIbHONW  cepe  YeNOBEYECKOW  JESITENIBHOCTH, TO €CTh  IOJIHOCTBIO
COOTBETCTBOBATh UJICSIM T'YMaHU3AIMHU B O0yUEHHUHU.

OpnHouacoBOM Kypc XMMHUHM pacCUMTaH Ha JBa roja oOydyeHus 1o 1 4 B Hemelto
WIM Ha OJWH rojl 00y4YeHUs 10 2 4 B HECIIO.

B cTpykTypupoBaHuM Kypca OpraHMYeCKOW XMMHUH aBTOPbl UCXOIWIN W3 WIEU
Pa3BUTHS y4YaIIUXCS HENMPOGUIIBHBIX KJIACCOB CpPEACTBAMH Yy4eOHOTO IpeaMeTa.
C uenplo yCWJICHHUS pOJM JEAYKIMU B OOYYEHHHM XMMUU BHAuaje Nal0TCs KpaTKue
TEOPETUYECKHE  CBEJACHHS O  CTPOCHUH, KIacCU(PUKALMK, HOMEHKIATYype
OpraHUYECKUX BEIIECTB, 0COOCHHOCTSX PEAKUUN C UX YUaCTHEM.

CdopmupoBanHbIie TAKUM 00pa30M TEOPETUUECKUE 3HAHUS 3aTEM Pa3BUBAIOTCS Ha
(akTONIOTHUYECKOM MaTepuane TMpuh PACCMOTPEHHHM KIJIACCOB  OPTaHHMUYECKHUX
coequHeHN. B cBOI0 ouepenb, TakoW MOJAXOJ MO3BOJIAET U TIyOXe U3YUUTh CaMU
KJIACChl OPraHUYECKUX coequHeHUuH. OCHOBHBIM KpHUTEpUEM OTOOpa (PaKTUYECKOIro
Marepualia Kypca OpPraHM4eCKOW XHWMHH SIBIIAETCS WS LIEJIENOJIaraHus, TO €CTh
OTBETA Ha PE30HHBIN BOIIPOC YUYEHHKA: «A 3a4€M MHE, HE XUMHUKY, 3TO HY>)KHO?». Ta
KE naes O BEAyUIeH pOoJIM TEOPETHMYECKUMX 3HAHWK B IPOLIECCE IMO3HAHMS MUpa
BEIIECTB U pEaklMi cTaja OCHOBHOM JUIsi KOHCTPYHMPOBaHUS Kypca OO0IIeld XHMUU.
Ha ocHOBe eIMHBIX IOHATHH, 3aKOHOB W TEOPUM XUMHHU Yy CTapUICKIACCHUKOB
(opMupyeTcsi LIETOCTHOE MpPEICTaBICHUE O XMMHMYECKOH Hayke, O €€ BKJIaJe B
€AUHYI0 €CTECTBEHHOHAYYHYIO KAPTUHY MHUPA.

[Iporpamma mnpemycmatpuBaeT (OPMUPOBAHUE Yy YYalIUXCs OOIIeydeOHBIX
YMEHUH M HABBIKOB, YHHUBEPCAJIBHBIX CIOCOOOB JIE€ATEIBHOCTH U KIIOYEBBIX
KOMIIETEHIIMI: YMEHHE CAMOCTOSITEIbHO U MOTMBHPOBAHHO OPraHU30BBIBATH CBOIO
MMO3HABATENIbHYI0  JIEATENIbHOCTh;  HMCIIOJIb30BAaHUE  AJIEMEHTOB  IPHUYHUHHO-
CIEICTBEHHOT0O U  CTPYKTYpHO-(QYHKUHOHAJIBHOTO  aHallu3a;  OINpPEACIICHUE
CYIIHOCTHBIX  XapaKTEPUCTHUK HU3y4aeMoro OO0BEKTa; YMEHUE Pa3BEpHYTO
00OCHOBBIBaTh CYXKICHMs, JlaBaTh ONPEICIICHUs, NPUBOIUTH JOKA3aTeNbCTBA;
OLICHMBAHUE U KOPPEKTHUPOBKA CBOETO MOBEICHUS B OKPYXKAIOLIEM MHUPE.

TpeGoBanne K YpPOBHIO TOJATOTOBKH OOYYArOIIMXCS BKIIOYAIOT B ce0S Kak
TpeOOBaHMs, OCHOBAHHbIE HA YCBOCHUHM M BOCIPOMU3BEACHUM Yy4EOHOro MaTepuaa,
MOHUMAaHUE CMBICIIA XUMHYECKUX MOHSATUN U SIBJICHUH, TaK M1 OCHOBAaHHBIE Ha OoJiee
CJIOKHBIX BHUJAX JAEATEIbHOCTU: OOBsICHEHHE (PU3MUECKUX U XUMUYECKUX SIBJICHMH,
OPUBEACHUE MPHUMEPOB IMPAKTUYECKOIO HCIIOIb30BAHUSA H3YyYaE€MbIX XUMHYECKHX
ABJICHUM W 3aKOHOB. TpeOoBaHME HANpaBJICHbl HA PEAU3AIUI0 JIEITEIbHOCTHOIO,
NPAKTUKO-OPUEHTUPOBAHHOTO M JIMYHOCTHO-OPUEHTHUPOBAHHBIX  IOAXOOB,
OBJIAJICHHE  y4YallUMHUCA  CIOCOOAMHM  WHTEUIEKTYallbHOM M MPaKTHYECKOU
NEeSTEIbHOCTH, OBJQJICHHE 3HAHUSMHU W YMEHUSMH, BOCTPEOOBAHHBIMU B
NOBCEAHEBHOM >KU3HHU, MO3BOJSIOIMIMMU OPUEHTHUPOBATHCS B OKPYKAIOIIEM MUDE,
3HAUYUMBIMU ISl COXPAHEHUSI OKPY>KAIOIIEH Cpeibl 1 COOCTBEHHOTO 3/I0POBBSL.



JIMUHOCTHBIE, METAIIPEJMETHBIE U ITIPEJJMETHBIE
PE3YJIBTATBI
OCBOEHUSA COAEPKAHUA KYPCA 10-11 KITACCA
Pe3ynomamul uzyuenusn npeomema:
JlesiTenbHOCTh YUuTENs B 00Yy4eHUN XUMHUH B CpeJiHEN (ITOJITHOM) IIKOJIE T0JKHA
OBbITh HallpaBlieHA Ha JOCTHXKEHUE OOYYAIONIMMUCA CIEAYIOIIUX JUYHOCHIHBIX

pe3ynbmamos:
1B yennocmuo-opuenmayuonHou cgepe — HUYBCTBO TOPAOCTH 34
POCCHHCKYI0O  XUMHYECKYI0 HayKy, TyMaHHW3M, OTHOIIEHHWE K  TPYAIy,
EJICyCTPEMIICHHOCTD;
2)B mpyoosotli cghepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY IabHEUIICH

o0OpazoBarenbHOM 1 MPoheCCHOHATBHOU TPACKTOPHH;

3)B nosHasamenvHol {KOSHUMUBHOU, UHMELIEKMYalbHOU) chepe — yMEHUE
YIPaBJISATh CBOEH MO3HABATEIBHOM AEATEIbHOCTHIO.

Memanpeomemuvimu pe3yibmamamu SIBISIOTCA:

1)ucronp30BaHKE YMEHUH W HAaBBIKOB pa3jIMYHBIX BHUJOB IO3HABATEIbHOMN
NEeSTEeIbHOCTH, TPUMEHEHWH  OCHOBHBIX  METOJOB  TMO3HaHUS  (CHCTEMHO-
UH(GOPMAITMOHHBIA aHANIM3, MOJICTUPOBAHME) MJIi HM3YyUYEHUS PA3TUYHBIX CTOPOH
OKpY’KarolIen NEHCTBUTEIBHOCTH;

2)MCII0JIb30BaHUE OCHOBHBIX MHTEJJIEKTYaJIbHBIX omepanu:
dbopMylIUpOBaHUE THUIOTE3, AaHallM3 U CHUHTE3, CpaBHEHUE, O000OIIeHHUE,
CUCTEeMaTHU3allus, BBISIBIICHUE IPUYUHHO-CIIC/ICTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB,;

3)yMeHHEe TeHEepUPOBaTh UICH U ONPEICISTh CPEACTBA, HEOOXOUMBIC I X
peann3anuu;

4)yMeHHME ONpENeIATh eI W 3a7add JCSITeIbHOCTH, BBIOMpaTh: CpeACTBa
peanu3aluy 1eau U IPUMEHSITh UX Ha MPAKTHUKE;

5)ucnonb30BaHUe Pa3IUYHBIX HCTOYHHUKOB JUISL TMOJYYCHHS XHMHUYCCKOM
uH(pOpMaINK, MTOHUMAaHUE 3aBUCUMOCTH COJIepKaHUs M (OPMBI MpPE/ICTABICHUS
uH(bOpMAITNH OT 1eJIel KOMMYHHKAIIUY U ajpecara.

B obnactu mpeomemmuwvix pezyromamoe WM3y4eHHE XUMHUU TPETOCTABISET
YYCHUKY BO3MOXHOCTh Ha CTYINEHH CpeIHero (IOJIHOTO) O0IIero oOpa3oBaHMS
HAay4YUTHCS HA MPO(PUILHOM YPOBHE

1) B noznasamenvhou cghepe:

a) JaBaTh ONPEICTCHUS] U3YYCHHBIM TTOHSATHUSIM;

0) OTNUCBHIBATh JIEMOHCTPAIMOHHBIE M CAMOCTOSITEIBHO MPOBEICHHBIC
AKCIIEPUMEHTBI, UCTIONB3YS JI ATOTO €CTECTBEHHBIH (PYCCKUH, POJHOM) SI3bIK U
SI3bIK XUMUH;

B) OOBSICHSATh CTPOEHHE U CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTAaHHMYECKUX
Y OPTAaHUYECKUX COCTMHEHUN;

r) KJIacCU(PUITMPOBATH U3YyUEHHBIE OOBEKTHI U SIBJICHUS;

1) Ha0II0AAaTh IEMOHCTPUPYEMBIE M CAMOCTOSTEILHO MPOBOANMBIC OIBITHI,
XUMHUYECKUE PEAKIIUU, TPOTEKAIOITUE B IPUPOJIE U B OBITY;

e) HCCIIEOBAaTh CBOMCTBA HEOPraHWUYECKMX W OPraHUYECKHX BEIIECTB,

OIIPCACIIAThL UX MPUHAAJIC)KHOCTh K OCHOBHBIM KJIaCCaM COGI[HHGHHﬁ;



K) 00o0miaTe 3HAaHWMA W OelaTh  OOOCHOBAHHBIE  BBIBOALI O
3aKOHOMEPHOCTSIX M3MEHEHHSI CBOMCTB BEILIECTB;

3) CTPYKTYpHUpOBaTh yueOHYI0 HHGOPMAITHIO;

M) WUHTEPHPETHPOBaTh HHGOPMAIIHMIO, MOIYYEHHYIO U3 JPYTUX HCTOYHUKOB,
OILICHUBATh €€ HAYYHYIO JOCTOBEPHOCTD;

K) OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS  XUMHUYECKUX  PEaKIuH,
IPOTrHO3UPOBATh BO3MOKHOCTh HMX MPOTEKaHUSI HAa OCHOBE 3HAHUI O CTPOEHUU
BEIIECTBA U 3aKOHOB TEPMOJAMHAMHUKH;

1) OOBACHATH CTPOEHUE AaTOMOB 3J€MEHTOB |—4-ro mepuomoB ¢
MCIOJIb30BaHUEM JIEKTPOHHBIX KOH(QUTYpAIHii aTOMOB;

M) MOJEIUPOBATh CTPOCHHE MPOCTEHIINX MOJEKYJl HEOPraHMYECKHX |
OpPraHMYECKUX BEIIECTB, KPUCTAIIIOB;

H) MPOBOJUTH PACUYETHI IO XUMHUYECKUM (DOPMYyTIaM U ypaBHEHUSAM;

0) XapaKTepU30BaTh U3yUCHHbIE TEOPHH;

) CaMOCTOSATENbHO J00BIBATH HOBOE MJIsi Ce0sl XMMHUYECKOE 3HaHME,
UCIIOJIb3Ysl 111 3TOTO AOCTYIHbIE UICTOYHUKH UH(OpMAaLINY;

2)B UEeHHOCMHO-OPUeHMAYUOHHOU  chepe ~ —  TIPOTHO3UPOBATH,
aHAJIM3UPOBATh U OLICHUBATh MOCJEACTBUS JUUIS OKPY)KaroIIed cpeabl ObITOBOM U
IPOU3BOJACTBEHHON JESATEIILHOCTH YEJIOBEKa, CBS3aHHOM C mepepaboTKoi
BEIIECTB;

3)B mpyodosou cgepe — CaMOCTOSATEIBHO IUIAHUPOBATh M TPOBOIMTH
XUMUYECKUN JKCIEPUMEHT, CcoOMrojas TmpaBuiia Oe30omacHod paboThl ¢
BEIIECTBaMH U JaOOpaTOPHBIM 000PYIOBaHHUEM;

4)B ciepe usuueckou Kyrbmypbl — OKa3bIBaTh IMEPBYIO IMOMOIND IPH
OTPaBJICHUSAX, OXOTaX MW JPYTruX TpaBMaX, CBS3aHHBIX C BEIIECTBAMU U
71a00paTOPHBIM 000PYAOBaHUEM.

B crangapre npoduiabHOro ypoBHS CUCTEMA 3HAHUM O XMMHUUECKHUX AJIEMEHTaX
M CBOWMCTBaX MX COEIMHEHUN pacuMpsercs U YrIyOssercs Ha OCHOBE
NOpPEICTaBICHUA O CTPOSHUM BEIECTBA, XUMHUYECKOW CBS3M M 3aKOHOMEPHOCTAX
NPOTEKAaHUSI XUMUYECKUX PEAKIMI, pacCMaTPUBAEMBbIX C TOUKU 3PEHUSI XUMUYECKON
KUHETUKU U XMMHUYECKON TepMOJAMHAMUKH. TeM caMbIM 00OecrieunBaeTcsi MOAr0TOBKa
BBIITYCKHUKOB HIKOJIbI K MPOJODKEHHIO 00pa30BaHUSl B CPEIHUX CIEUUANbHBIX U
BBICILIMX YYEOHBIX 3aBEJCHUSX, MPOPWIb KOTOPHIX NPEIyCMaTPUBACT H3YyUEHUE
XUMUH, U MOCTEAYIONIEH MPOPECCUOHAIBHON AESTENBHOCTH.

OPITAHM3AIIUA YYEBHOI'O ITPOLECCA ITPU NU3YYEHUU
XUMHUHn

B crapmem nonpoctkoBom Bo3pacte (15—17 1ner) Beayulyr poJib HUIpaer
ACSTENIbHOCTh TI0 OBJAJCHUIO CHUCTEMOW HAYYHBIX TIOHSATHA B KOHTEKCTE
MPEBAPUTENLHOTO MPOPECCHOHATBHOIO CaMOOIpEAEIeHUs. Y CBOEGHUE CHCTEMBbI
HAyYHBIX MOHATUH (HOPMHUPYET TUI MBIIUICHHUS, OPUEHTHUPYIOIIUN MOJIPOCTKAa Ha
OOUIEKYIBTYpHBIE 00PAa3Ibl, HOPMBI, STATOHBI B3AUMOAECUCTBUS C OKPYKAIOUIUM MH-
pPOM, a TaKXKe CTAaHOBUTCS UCTOYHMKOM HOBOTO THIIA IO3HABATEIbHBIX HHTEPECOB (HE
TOJBKO K (akrtaM, HO M K 3aKOHOMEPHOCTSIM), CpPEICTBOM (POpMHUpPOBaHUS
MHUPOBO33PEHUSI.



Takum 00pa3oM, ONTHUMAJIBHBIM CHOCOOOM  Pa3BUTHS  I1O3HABATEIbHOM
NOTPEOHOCTH  CTapIIECKJIACCHUKOB  SIBISIETCSl  NPEACTABICHHE  COJEP)KAaHUsA
oOpa3oBaHMsI B BUJI€ CUCTEMbBI TEOPETUUECKUX TOHSATUH.

IIoApOCTKOBBI KPU3HUC CBS3aH C Pa3BUTHUEM CAMOCO3HAHMS, YTO BIIAAET Ha
XapakTep Y4eOHOH neATenbHOCTH. /[l cTapmmx HOAPOCTKOB MO-NPEKHEMY
aKkTyajlpbHa ydeOHas  JEeATEIbHOCTb, HANpaBICHHAass Ha CaMOpa3BUTHE U
camoo0pa3zoBaHue. Y HUX NMPOJOJDKAIOT Pa3BUBAThCS TEOPETHUECKOE, (POpMaIbHOE U
pedIEKCUBHOE MBIIUIEHUE, CIIOCOOHOCTh PACCyXKIaTh TUIMOTETUKO-IEAYKTUBHBIM
crocoboM, abCTPaKTHO-IOTUYECKH, YMEHUE OMNEepUpOBaTh TUIOTE3aMH, pediexcus
KaK CIIOCOOHOCTh aHAJIM3UPOBATH U OLIEHUBATh NHTEJUIEKTYaAJIbHBIE ONEPaLIUH.

[IcuxosornueckuM HOBOOOPA30BaHUEM MOJIPOCTKOBOIO BO3pAcTa SBISETCA
L[€JIeN0JIaraHue U MOCTPOEHUE KU3HEHHBIX TUIAHOB BO BPEMEHHOW MEPCIIEKTUBE, T. €.
HanOoJiee BbIpaKEHAa MOTHBALMA, CBSI3aHHAs C OyIylled B3pOCIOW JKU3HBIO, U
CHW)KEHA MOTHBALMS, CBSI3aHHAsI ¢ NEPHOJOM IIKOJIBHOW W3HM. B 3TOM BO3pacre
pa3BUBAETCA CIIOCOOHOCTh K MPOEKTUPOBAHUIO COOCTBEHHOM y4eOHOM 1€ TeTbHOCTH,
HOCTPOEHHUIO0 COOCTBEHHOM 00pa30BaTeNbHON TPACKTOPHH.

VYuuThIBas BHILIEU3I0KEHHOE, & TAK)KE MOJIOXKEHUE O TOM, YTO 00Opa3oBaTebHbIC
pe3ynbTaThl HA NPEIMETHOM YPOBHE JIOJDKHBI IOJIEKATh OLEHKE B XOJI€ UTOrOBOU
aTTecTalMy, B INPUMEPHOM TEMAaTUYECKOM ILIAHUPOBAHUM IIPEAMETHBIE LEIU U
IUIAaHUPYEMBbIE pe3yNbTaThl OOYYEHUS KOHKPETU3HPOBAHBI 1O YpPOBHS Y4€OHBIX
NEUCTBUM, KOTOPHIMU  OBJIa[€BAlOT oOOydYarolmudecss B  MPOIIECCE  OCBOCHUS
MpeAMETHOro coaepxkanus. [Ipu 3ToM A Kakaoro y4eOHOro mpeaMera BeayIIUM
OCTa€Tcsl ONpeAeAEHHBIN BUJT NEATEIbHOCTH (IMI03HABATE/IbHAS, KOMMYHUKATUBHAS U
T. A.). B mpeamerax, rae BeAyllyl poJib UIPAET IMO3HABATENbHAS JESITEIBHOCTh
(pusuka, xumusa, OHUOJOTUS M Jp.), OCHOBHBIE BHJBl YYEOHOW JESITEIBHOCTH
oOy4Jaronierocsi Ha ypoBHe y4eOHBIX JEMCTBUI BKIIOYAIOT YMEHUE XapaKTEPU30BATh,
OOBSACHSATH, KJIacCU(ULUPOBATD, OBJIAZEBAaTh METOJAMH HAy4YHOTO MIO3HAHUS U T. 1.

[IpropuTeTHBIMM 3a/1a4yaMy MIPENOJAABAHUS KOJBHOTO Kypca XMMHUHU Ha 3Tarle
cpenHero (IoJIHOro) oOero 0Opa3oBaHus SIBISIETCS COBEPLICHCTBOBAHUE METOIUKHU
(dopMupoBaHus II03HABATEJIbHOM, MH(POPMAITMOHHO-KOMMYHHUKATUBHON "
pediekcuBHOM  BUAOB  JeArenbHOCTH.  OpHeHTanuss Ha  OpraHu3aluio
CaMOCTOATENIbHOM  II03HABATENBHOW  JIESITENIBHOCTM  y4YalllUXCA  SIBISETCS
HEOOXOMMBIM YCIIOBUEM YCIEUIHOCTH OOyuYeHUs XMMHHM BceX ydammxcsi. B
pe3ynbTaTe OCBOEHHUS COJAEpaHUs OOpa30BaHMS MO XMUMHHU YYallUecs MOJIy4aroT
BO3MOXHOCTb PACIIMPUTH KPYT YYEOHBIX YMEHHUH, HABBIKOB, TAKMX KaK MPUMEHEHUE
NOJIYYCHHBIX 3HAHUU JUIsl OOBSICHEHUS Pa3HOOOPA3HbIX XWMHUYECKHX SBJICHUA U
CBOMCTB BEIIECTB, OLICHKU POJIM XUMHUU B PA3BUTUU COBPEMEHHBIX TEXHOJOTUH U
MOJIYYEHUH HOBBIX MaTepHUasioB, 0€30MacHOM paboThl ¢ BEUIECTBAMU B JJaOOPATOPUH,
OBITY U Ha MPOMU3BOJCTBE, PEIICHUS NMPAKTUYECKUX 33/7a4 B MOBCEIHEBHOM KU3HH,
MPEAYNPEXKICHNS SABICHUIM, HAHOCSIIIMX BPEZ 3J0POBBIO0 YEJIOBEKA U OKPYKAOIIEH
cpene u T.4.

B knaccax, rae Xumus SBISETCS NPOQPMIBHBIM MPEAMETOM, BO3MOXHO
HCIIOJIb30BAHUE 3BPHUCTHYECKUX M HCCIEIOBATENBCKUX METOAOB, KOTOPHIE MOTYT
ObITh peaNu30BaHbl B BHUJE MNPOOJEMHBIX JEKIUH, ITUCKycCHW (CEMHHApOB),
CaMOCTOSITENIbHBIX PAa0OT y4yaluXcs HCCIIEN0BATENbCKOTO, TBOPUECKOIO XapakTepa,



BKJIIOUYAIOIIUX BBIMOJIHEHNUE OMNBITOB, KOHCTPYHUPOBAaHUE MPHUOOPOB, U3TOTOBJICHHE
MOJIEJIEH, OTpaKarOIIUX CTPOCHHUE BEILIECTB, IOCTPOCHHUE IPaPUKOB, CXEM, PEIICHUE
paCyeTHBIX U  JKCIIEPUMEHTAJIBHBIX 3a4a4. XUMHYECKUH OJKCIIEPUMEHT B
npoUIbHBIX KJaccaX MOXET HUMeTb (OpMy HNPAKTUKYMOB, I1O3BOJISIOLINX
IIPOBOJWTL  HWCCIEIOBAaHMs, IOATBEPKIAIOIIME  HU3YYEHHBIE  TEOPETUYECKHUE
IIOJIOXKEHHUSI, BBIIOJHATH OIBITHI [0 PACIO3HABAHUIO, IOJYYCHUIO U H3YYECHUIO
CBONCTB BELIECTB U T.JI.

YuutensM XUMUM HEOOXOAMMO OPUEHTHUPOBATHCS «HE TOJBKO Ha YCBOCHHE
OOy4arOIIMMUCS ONPENEIECHHON CyMMbl 3HaHUM, YMEHHH M HaBBIKOB, HO U Ha
pa3BUTHE €r0 JIMYHOCTH, €ro MO3HABATEIbHBIX M CO3UIATENBHBIX CIIOCOOHOCTEN.
IlosTOMy, Ba)XHO Hay4YuTh IIKOJBHUKOB IIPOBOJUTH CAaMOCTOSITEIIBHBIA IIOMCK
XUMHUYECKON WH(POpPMAIlMU C HWCIOJB30BAaHWEM pPa3INYHBIX HWCTOYHUKOB (HAy4yHO-
MOMYJISIPHBIX HW3/IaHHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WHTepHeTa);
UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH JJIs1 00paObOTKU U Mepeaaun XUMMHUUECKON
UHpOpMallMU U €€ MpPE/ICTaBICHUs B Pa3iIMYHbIX (Popmax, a TakKe HCIOJIb30BATh
OpUOOpETEHHBIEC 3HAHUS U YMEHHUS B NMPAKTUYECKON JESATEIbHOCTH U MOBCEIHEBHOMN
KU3HHU.

B coorBerctBUM ¢ TpeOoBaHusiMu DenepanibHOrO  roCyJapCTBEHHOTO
0o0pa30BaTeNbHOr0 CTaHAapTa MO XMMHUU U BBIOPAHHBIX U3 (pelepaibHOTO CHUCKA
y4E€OHUKOB yUHTEIb XMMHUU BO BpPEMsI IPOBEPKU U KOHTPOJIS 3HAHUI MO MpPEeaMETy
MOYET OPUEHTUPOBATHCA HA CIIEYIOIINE YPOBHHU:

IlepBblil_YPOBEHb — PENPOAVKTHUBHBINA. BEITOTHEHNE ydallMMUCS 3aIlaHUN
ATOTO YPOBHS OINHPAETCS B OCHOBHOM Ha MaMmATh. J[oCTmxkeHHWe 3TOro ypoBHs
MIPEAIOJIaraeT y yqauuxcs:

- 3HaHHWE HA3BAHUM OTJAEJIBHBIX XUMUYECKUX 3JIEMEHTOB, BEIECTB U PEAKLUN;

- YMEHHUE YCTHO WJIM MUCbMEHHO OMUCHIBATh XUMUYECKHE (DAKTHI, MOHATUS WIH
SABJICHUS (PEAKIINN);

- TIOHMMAaHUE pPOJIM, 3HAYEHUs WJIA IPUMEHEHUS OTHEIbHBIX XWMHYECKUX
BEIIECTB, WJIM PEAKIINI;

- NPUMEHEHHE XMMHMYECKONH CHUMBOJUKA — XMMHUYECKHUX 3HAKOB, QOpMyT H
YPaBHEHUN;

- 3HaHHWE HEKOTOPHIX HCIOJIb3YEMBIX B XHMHUHU INPUOOPOB, YMEHHE COOUpPATh
IIPOCTEMIINE U3 HUX U HUCIIOJIB30BATh IIPU BHIITOJIHEHUN XUMHUYECKOTO IKCIIEPUMEHTA.

JIns TpoOBEpKM 3HAHWKW W YMEHHI, COOTBETCTBYIOIIMX IIEPBOMY YPOBHIO,
UCIIOJIB3YETCSl PENPOAYKTUBHBIA BUJI 3aJaHUM, IIPEAIIOJIAararoluid BOCIIPOU3BEICHUE
y4alMMUCs OTAEJIbHBIX 3HAHUN U yMeHUU. [IpoBepka nepBoro ypoBHsl 3HaHUU JIETKO
ocyuiecTBisieTcs: (hopMamMu aBTOMaTU3UPOBAHHOTO yUeTa.

Bropoii _ypoBeHb _— NpPOAYVKTHMBHBIA. JloCTMKEHHWE 3TOro  ypOBHS
NPEANOJIATAET y YUALIUXCS:

- MOHMMaHHE (HOPMYIMPOBOK BAKHEUIINX XUMHUYECKHX IOHATHUH, 3aKOHOB,
TEOPUN U IPUMEHEHHE UX B AHAJIOTUYHBIX CUTYALUAX;

- yYMEHHE YCTaHABIMBAThb B3aMMOCBA3b MEXAY COCTaBOM, CTPOCHHEM U
CBOMCTBAMHU XMMHUYECKUX BELIECTB;

- YMEHHE MIPOBOJUTH PACUETHI 10 XUMUYECKUM (OpMyJiaM U YpaBHEHUSIM;




- YMEHHME CaMOCTOSITEJIbHO NPOBOJUTH XHMHUYECKHM HSKCIEPUMEHT MO
MHCTPYKIIMY Y4EOHUKA WJIU TI0 YKAa3aHUIO YUUTENS U (PUKCUPOBATH €T0 PE3yJIbTaThI.
JIOCTHKEHNE 3TOr0 YPOBHS MPEANOJIAracT y YYaIUXC:
- MOHUMaHKHe (GOPMYITUPOBOK BAKHEHIIINX XUMUYECKHUX MOHSATUN, 3aKOHOB, TEOPUH U
IPUMEHEHHUE UX B aHAJIOTUYHBIX CUTYAIUSX;
- YMEHHUE YCTAaHABJIMBATh B3aHUMOCBS3b MEXK]y COCTaBOM, CTPOCHHEM U CBOWCTBAMHU
XUMHYECKUX BEIIECTB;
- YMEHHUE TTPOBOIUTH PACUETHI IO XUMUYIECKUM (POpMyJiaM U ypaBHEHUSIM;
- YMEHHUE CAMOCTOSITEJIbHO MPOBOJUTh XUMUYECKUN SKCHEPUMEHT MO HHCTPYKIUU
y4eOHMKA WJIH 110 YKa3aHUIO YUUTENS M (PUKCUPOBATH €T0O PE3yJIbTATHI.
Tperunii ypoBeHb — TBOPYECKHM. J[OCTHKEHHE ATOrO YPOBHS MPEANOJIATACT Y
YYALIAXCS:
- YMEHHUE MPOTHO3UPOBATh CBOMCTBA XMMHUUYECKHX BEIIECTB Ha OCHOBE 3HAHUS 00 MX
COCTaBE U CTPOCHUU U, HA0OOPOT, MpEArnoiaratb CTpOEHUE BEIIECTB HA OCHOBE MX
CBOIICTB;
- ToHUMaHue (HAKTOPOB, IMO3BOJISIONIUX YIPABISATh XUMHUYECKUMHU PEAKIUSIMU
(CKOpPOCTBIO, HAMIPABIEHUEM, BBIXOJIOM MPOAYKTA);
- YMEHHME NPOECKTUPOBATh, OCYIIECTBISATh XUMHUYECKHI DSKCIIEPUMEHT, a TaKkKe
(buKCHpPOBATh U AaHATU3UPOBATH €TI0 PE3YJIbTATHI;
- YMEHUE OpPUEHTHUPOBATHCA B IOTOKE XMMHYECKOM HMHQPOpPMAIIUH, OMPENeIsiTh
MCTOYHMKM HE0OXO0AMMOW HH(pOpMalMH, MOIy4YaTh €€, aHaJIUu3UpOoBaTh, JeENaTh
BBIBO/IbI HA €€ OCHOBE U MPEACTABIATh B COOTBETCTBYIOIIEH (opMme;
- YMEHHE OCO3HaBaTh BKJIAJ XUMUU B (DOPMHUPOBAHME IIEJIOCTHOM €CTECTBEHHO-
Hay4YHOM KapTHUHBI MUPA.
JI71s1 MpOBEpPKU 3HAHUM, COOTBETCTBYIOIINX TPETHEMY YPOBHIO, U YMEHUS TPUMEHSATh
X B yu4eOHOW MPaKTHKE HCIOJIb3YeTCsl peICKTUBHBIN BUJ 3aJlaHUM, BBIMOJHEHHUE
KOTOPBIX OMUPAETCsl Ha pENpoIyKTUBHBIC 3HAHHUS, HO TpeOyeT TIyO0KOro
OCMBICJICHUS, BJAJCHUS JIOTUYECKUMU TMpPHEMAMH YMCTBEHHON [IE€ATEIIbHOCTH
(amamu3, cWHTE3, O0000IIECHHE, KOHKPETH3allHMs, CpaBHEHHE, aOCTparupoBaHME,
KJaccuduxaus).

Conepskanue padoueit nporpammsbl mo xumum s 10 kiacca

3a OCHOBYy B3dTa mporpamMmma Kypca xumuu mida X— XI  kiaccoB
oO1eoOpa3zoBarenbHbIX yupexaeHui (0azoBwiii ypoBensb) O.C. T'aOpuensHa wu
Crannapt cpeaHero ooiiero oopa3oBaHusi o XuMuu (6a30BbIN YPOBEHB).

Brenenue (1 u)

[Ipenmer oprannueckod xumuu. CpaBHEHHME OpPraHUYECKUX COCIUHEHUHN C
HeopraHuyeckuMu. [IpupoHbie, NCKYCCTBEHHbIE U CUHTETUYECKUE COCIMHEHMUS.

Tema 1. Teopusi cTpoeHHs OPraHNYECKHUX COETMHEHMUI (2 u)

BasleHTHOCTE. XMMHYECKOE CTPOCHHE KakK MOPSAOK COEIMHEHHS aTOMOB B
MOJIEKYJIE COIIACHO UX BAJIEHTHOCTH. OCHOBHBIE MOJIOKEHHSI TEOPUN XUMHUYECKOIO
CTPOEHHS OpraHUYecKuX coeauHeHui. lloHsTHe O romMoslorMM W TOMOJIOrax,
M30MEPUH U U30Mepax. XUMHUECKUe GOpMYJIIbl U MOJENU MOJIEKYJ B OpraHu4ecKon
XUMUHU.



JdemoHcTpanuu. Moaenu MOJIEKYJ TOMOJOTOB M H30MEPOB OPraHMYECKUX
COEIMHEHUM.

Tema 2. YrjieBoaOpPOAbI M X NPHPOIHbIE HCTOYHUKH (8 u)

I[Tpuponubii 1a3. A 1 k a H bl. IIpupoaHblii ra3 Kak TOIUIUBO.
["'omostornueckuii psii, U30MEpUsi U HOMEHKJIATypa alKaHOB. XUMUYECKUE CBOWCTBA
alKaHOB (Ha MpUMEpe MeTaHa U H3TaHa): TOPEHHE, 3aMElICHUE, PA3I0KEHUE U
neruapupoBanue. [ I[puMeHeHne alkaHOB Ha OCHOBE CBOCTB.

A 11 K € H bl OTWIeH, €ro NoJiydeHUue (IECTUIpUPOBAaHUEM ITaHA W
Jeruaparaiuen 3TaHona).

XUMHYECKHE CBOMCTBA 3TUJIEHA: TOPEHHUE, KAUECTBEHHBIE PEAKIIUU, TUIPATALIUA,
nonuMepusanus. [lonustunen, ero ceorcTa u npumeHeHue. [I[puMenenue >TuneHa
Ha OCHOBE CBOWCTB.

AnxangueHsl U KayduyKk u [londarue o6 ankagueHax Kak yriieBOJOpoAax
C JBYMSl JIBOMHBIMHU CBSI3IMH. XUMHYECKHE CBOWCTBa OyTaaueHa-1,3 U u30mpeHa:
oOeciBeunBaHre OPOMHOM BOJIBI U MOJTMMEpPU3AIUs B Kaydyku. Pesuna.

A 1 K U H bl. AUETUJIEH, €r0 MOJY4YEHUE MUPOJIU30M METaHa U KapOWIHBIM
croco0oM. XMMHUYECKHE CBOMCTBA alleTHJICHA: TOPEHUE, 00eCIBeYnBaHUEe OPOMHOM
BOJIbl, PUCOEUHEHHNE XJIOPOBOJOpOJa U ruaparanus. [IpumeHnenue anertwieHa Ha
OCHOBE CBOWCTB.

b e H 3 0 1. Ilonydyenne OeH30/1a M3 TeKCaHa W alleTUJICHA. XHUMHUYECKHE
CBOMCTBa O€H30J1a: TOPEHUE, TAIOTeHUpPOBaHue, HUTpoBanue. [Ipumenenune O6eH3zosa
Ha OCHOBE CBOWCTB.

H e ¢ T b. CocraB u nepepadborka negtu. Hedprenpoaykrsl. beH3un u nonstue
00 OKTaHOBOM YHCIIE.

Hemoncrpanuun. ['opeHue anerwieHa. OTHOILIEHUE STWIICHA, alECTWICHA U
OeH3oia K pacTBOpy mnepmaHraHara kanaus. [lomydeHue »sTuieHa peakuuen
JeTUIpaTaliui dTaHoja, alleTWIeHa KapOuIHbIM crocoOom. PaznokeHue kaydyka
OpU HArpeBaHWM, WCHBITAHUE MPOAYKTOB PA3JIOKEHUS HA HENPEAEIbHOCTb.
Komnekius 06pa3ioB HepTH 1 HeDTEIPOTYKTOB.

JlabGopaTopHbie onbIThI. 1. OnpeneeHue 3JIeMEHTHOIO COCTaBa OPTraHUYECKUX
coenuHeHnit. 2.M3roToBiieHre mMojeneit MOJIeKyJ yriieBoopoaoB. 3. OOHapykeHue
HEMpeneNbHbIX COeAMHEHUH B Xuakux Hedrenpoaykrax. 4. [TomyyeHnue u cBoiicTBa
aretuiieHa. 5. O3HakomiieHue ¢ koyekiuein «Hed s 1 mpoayKThl ee mepepaboTKmy.

Koumponwvnas paboma Nel no meme: «Yeneeo0opoowr»

Tema 3. Kuciaopoacogepxammue OpraHM4yecKue COCJMHEHHUS] M HX
NpUPO/IHBIE HUCTOYHUKH (10 y)
EnrHCTBO XMMUYECKOM OpraHU3alMu >KUBBIX OPraHu3MOB. XUMHUUYECKUN COCTaB
YKUBBIX OPTaHU3MOB.

C nu p 1 bl. [lonyyenue sTaHosa OpOKEHHEM TJIOKO3bl M TUIpaTalfei
stwineHa. [wapokcunpHas rpynma Kak (QyHKiuoHanbHas. [IpencraBienue o
BOJIOPOJHOM CBSA3U. XHMHUUYECKHE CBOMCTBA 3TAHOJIA: TOPEHHE, B3aUMOJCHUCTBUE C
HaTpueM, OOpa3OBaHME TPOCTHIX M CIIOKHBIX S()HUPOB, OKUCIECHWE B aJbJCTHU]L.
[IpumeHeHue 53TaHONla HA OCHOBE CBOMCTB. AJIKOTOJU3M, €ro IOCIEACTBUS H
MPENYIPEKICHUE.



[TonsatTie 0 mTOpeAeNbHBIX MHOTOATOMHBIX  cOuUpTax. [JHIEepuH  Kak
IPEACTABUTENIb MHOTOATOMHBIX cIUPTOB. KauecTBeHHast peakisi HA MHOTOaTOMHBIE
criupthl. [IpumMeHeHne ruuepuHa.

® e H o 1. I[lomydyeHue ¢eHola KOKCOBAHMEM KaMEHHOTo yrisi. BiaummuHoe
BJIUSIHUE aTOMOB B MoJieKyJie (eHola: B3aUMOJEHCTBUE C THAPOKCUIIOM HATpUS U
a30THOM kuciotoi. [IpuMeHenue heHosia Ha OCHOBE CBOMCTB.

A np aer un bl [lomydyeHue anpaeruioB OKUCICHHEM COOTBETCTBYIOIINX
CIIUPTOB. XUMHYECKHME CBOMCTBA aJBJICTHIOB: OKHCJIEHHE B COOTBETCTBYIOIIYIO
KMCJIOTY M  BOCCTAaHOBJIEHME B  COOTBETCTBYIOIIMKW crnupT. lIpumeHenwue
dopManbaeruia u areTanbAeruia Ha OCHOBE CBOMCTB.

Kap6ounoBbie kucioT sl [lonydyenne kapOOHOBBIX KUCIOT OKHCICHUEM
aNbJeruI0B. XUMHUYECKHE CBOMCTBA YKCYCHOM KHCJIOTBL: 0OIIME CBOWMCTBA C
HEOPraHMYECKUMH KHCIOTaMu U peakuus stepudukanuu. [IpuMeHeHne yKCycHOU
KHCJIIOTBI Ha OCHOBE CBOWCTB. BpIcime KUpHBIE KHCIOTBI Ha IpHUMEpE
NaJbMUTHHOBOUN U CTEAPUHOBOMA.

CnoxHble 3pupsl U XK up bl [lomyuyeHue cioxHbIX 3pUpOB peakueit
srepudukanmu. Crnoxxuble 3(pUpsl B MPUPOJE, UX 3HaueHue. [IpuMeHeHne cioxHbIX
3¢upoB Ha OCHOBE CBOMCTB.
XKupsl kak cioxxHbIe YPUPbl. XUMUYECKUE CBOMCTBA JKUPOB: THAPOJINU3 (OMBUICHHE)
Y TUIPUPOBAHUE KUAKUX KUPOB. [[pMeHeHNe )KUpOB HA OCHOBE CBOMCTB.

Y r e B oAbl YIIeBOIbl, 3HAUEHUE YITIEBOJAOB B JKMUBOU MPUPOJE U B )KU3HU
YEJI0BEKA.

['mroko03a - BEIEecTBO ¢ ABOMCTBEHHON (PYHKIMEHN - albAeTUAOCIHPT. XUMUUYECKUE
CBOMCTBA T'JIIOKO3bI: OKMCJIEHUE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOMUT,
OposkeHue (MOJIOUYHOKHCIIOE U crnupTtoBoe). [IprMeHeHue TIoKO03bl HAa OCHOBE
CBONCTB.

Jemoncrpanun. OkuciieHHe criupTa B anplaeru]. KauecTBeHHas peakuus Ha
MHOroatroMHble crnupThl. Kosuekuuss «KaMeHHbIM yroiab #  IPOAYKTBL  €T0
nepepaboTkn». KauecTBeHHble peakiuu Ha (eHoil. Peakius «cepeOpsHOro 3epkasay
aJbJIETUIOB U INIIOKO3bl. OKUCIEHUE albJAETU0B U IIFOKO3bI B KHUCIOTHI C IOMOLIBIO
ruapokcuna meau (I1). I[lomyuenue ykcycHo-sTmioBoro 3d¢upa. KauectBenHas
peakus Ha Kpaxmadl.

JlaGopaTopublie omnbIThbl. 6. CBoilicTBa »TWiIOBOrO cnupta. 7. CBoKCTBa
ranepuHa. 8. CoiictBa (opmanbaeruga. 9. CpoiicTBa ykcycHOM KHUCIOTHI. 10.
CgorictBa xupoB. 11. CpaBHeHME CBOWCTB pacTBOPOB MbLJIa U CTHUPAIBHOTO
nopomka. 12. CpoiicTBa rimoko3sl. 13. CBoiicTBa KpaxmMala.

Tema 4. A3oTcoaep:kalue COeAMHEHMs] U UX HAXOKIeHHE B KUBOW
npupoje (6 u)

A M u H bI. [lonstre 06 amunax. [ToayyeHne apoMaTHueCKOro aMuHa - aHUJIMHA
- U3 HUTPOOEH30JIa. AHWIMH KaK OpraHMYecKoe OcHoBaHHe. B3ammHoe BiusiHuE
aTOMOB B MOJIEKYyJI€ aHWJIMHA: OCJIa0JIeHHe OCHOBHBIX CBOWCTB M B3aUMOJCHCTBUE C
OpoMHOIi Bojioi. [IpuMeHeHne aHUIMHA Ha OCHOBE CBOMCTB.

AMUHOKUCITOT bI. [lodyuyeHne aMUHOKUCIIOT U3 KapOOHOBBIX KUCJIOT U
TUAPOJIU30M OEJTKOB.



XUMHUYECKUE CBOMCTBA AaMUHOKHCIOT Kak aM(OTEepHBIX OpPraHUYECKUX
COCIMHEHMIA: B3aMMOJIEUCTBHE CO IIEI0YaMH, KUCIOTAMH U JPYT C Ipyrom (peaxuus
noJiMkoH eHcanuu). [lentuaHas cBs3b U nmoaunenTuabl. [IpuMeHeHne aMMHOKUCIOT
Ha OCHOBE CBOWCTB.

b e 1 x u. [lomyyeHue OeNKOB peakIMell MOJUKOHIEHCAIMM AMUHOKHCIIOT.
[lepBuyHasi, BTOpUYHas U TPETHUYHASI CTPYKTYpbl O€NKOB. XUMHUYECKHUE CBOMCTBa
OCJIKOB: TOpPEeHHE, JIeHATypalus, TUAPOJIU3 U LBETHbIE peakuuu. buoxuMmuueckue
(GYHKIIH OEIKOB.

I'eneTnyeckas CBsI3b MEXKAY KJIaCCAMU OPTaHUYECKUX COCTMHEHUN.

HyxknennoBbie kuciaoThl. CHHTE3 HYKJIEHMHOBBIX KHCJIOT B KJIETKE U3
HykJaeoTH10B. OOummil miaH CcTpoeHus Hykieotuaa. CpaBHEHHE CTPOEHUS U
¢yukuit PHK u JIHK. Ponp HyKJIEMHOBBIX KHCIOT B XpaHEHHMHM M Tepeaaye
HacnencTBeHHOM nHpopManuu. [loHsTHE 0 OMOTEXHOJIOTUN U TEHHOW MHXKEHEPUH.

JdemoncTpanuu. B3auMonencTBue aMMraKka M aHWIWHA C COJIIHOM KHCIJIOTOM.
Peakiusi anunmHa ¢ OpomMHOM Bojoi. Jloka3zaTenbCTBO HaMMuUs (DYHKIIMOHAIBHBIX
IpynI B pacTBOpax aMUHOKUCIOT. PacTBopenue u ocaxjeHue OenkoB. lIBeTHbIe
peakiuu OEJKOB: KCAaHTONPOTEHHOBas W OuyperoBas. ['opeHue NTUYBEro mepa u
mepcTssHol HuTH. Mogens Mmogekynsl JHK. Ilepexonel: sTtaHon — 3TuieH
STWICHTTUKONb — ATWwiIeHrnukoaaT menu (Il); stanom — staname — 3TaHOBas
KHUCJIOTA.

JlaGopaTopHbie onbIThL. 14. CBOMCTBaA OCIIKOB.

IIpakTuyeckas padora Nel. nenTrdukanmss OpraHMueCKUX COSAMHEHUI.

Tema 5. BHOJIOTHYeCKH AKTHBHbIE OpraHmveckue coenuHenns (4 u)

® e pw™MeHT bl. DepMEeHThl KaKk OMOJIOTMUECKHE KaTallW3aTOphl OEIKOBOU
npupoasl. OcobeHHOcTH (YyHKUMOHUPOBaHUS (epmeHToB. Ponb (epmeHTOB B
KU3HEICSITETbHOCTH KUBBIX OPraHU3MOB U HAPOJHOM XO3SIMCTBE.

B uTtawmu H b llonatue o BuramumuHax. HapyuieHusi, CBs3aHHBIE C
BUTAMUHAMH: aBUTAMUHO3bI, TUIOBUTAMHHO3bl M THIEPBUTaMHHO3bl. Butamun C
KaK MPEJICTaBUTEIb BOJIOPACTBOPUMBIX BUTAMUHOB U BUTAMHUH A KakK MPEICTABUTEINb
AKUPOPACTBOPUMBIX BUTAMUHOB.

I' o p M o0 H bl. IlOHATHE O TOpPMOHAaX Kak TI'yMOPaJIbHBIX PETYIATOPAX
KA3HENIEITEIbHOCTH  JKMBBIX  OpraHuM3MoB. MHCyIMH ©  agpeHallMH  Kak
npenctaBuTeN ropMoHOB. [IpodunakTuka caxapHoro auadera.

Jle k apcTB a. JlekapcTBeHHAss XUMUSA: OT HATPOXUMHUH 0 XUMHOTEPAIIHH.
AcniupuH. AHTHOMOTHKY U AucOakTepro3. HapkoTudeckue BemectBa. Hapkomanus,
6opb0a u npouIakTUKA.

JdemoncTpanuu. Pa3ioxeHue nmepokcuaa BOAOPOIA KaTalla30rl ChIPOTO MsACa U
ceiporo kaprodens. CMC, conepxkamux sH3uMbl. Mcnibitanue cpenbl pactBopa CMC
WHJIUKATOpHOW Oymaroil. 3HAKOMCTBO ¢ oOpasliamMu IpenapaTtoB JOMaIlHEH,
71a00paTOPHON M aBTOMOOMILHOM alTeUKH.

Tema 6. HckyccTBeHHBbIE M CHHTETHYECKHE MOJMMepbI (3 u)

MckyccTBEeHHB € NO0JHUME D bl. [lonydeHne UCKyCCTBEHHBIX
MOJIMMEPOB, KaK MPOAYKTOB XUMHYECKOW MOIU(DUKAIIMN TIPUPOJTHOTO MOTUMEPHOTO
ceIpbsi. VMICKyCCTBEHHBIE BOJIOKHA (alE€TaTHBIMA IIIEJIK, BHCKO3a), UX CBOWCTBA H
MIPUMEHECHHUE.



CuHTEeTHUYEeCKHUE N O0JHUME P bl [lonyyeHne CUHTETHUYECKHUX
[OJIMMEPOB  PEakUMsAMM TMOJUMEpU3allMd M NojaukoHAeHcanuu. CrpykTypa
HOJUMEPOB JIMHEIHAs, pa3BETBIECHHAs W MpocTpaHCTBeHHas. [IpencraBurenu
CUHTETUYECKUX IUIACTMACC: IMOJMATWIEH HU3KOTO M  BBICOKOTO JaBJIECHUA,
HOJIUIIPONWIEH Y NOJUBUHWIXJIOpUA. CUHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH U
KaIlpoH.

Jemoncrpanuu. Komneknus miactMace W u3genuil u3 Hux. Kosnekuuu
MCKYCCTBEHHBIX M CHHTETHYECKH BOJIOKOH U U3JEIUI U3 HUX.

JlaboparopHble onbIThl. 15. O3HakoMieHHE ¢ 00pa3laMH IIACTMACC, BOJIOKOH
U Kay49yKOB.

IIpakTuyeckas padora Ne2. Pacrio3zHaBaHHME MJIACTMACC U BOJIOKOH.

Koumponvuaa paooma Ne2 no meme: «Qoobuienue 3nHanuil no Kypcy
OP2AHUYECKOU XUMUUY

Conep:xkanue padoueii nporpammsbl mo xumum s 11 kiacca
3a ocHOBY B3sTa mOporpamma Kkypca xumuun it X— XI  kriaccos
o01eoOpazoBarenbHbIX yupexiaeHui (0a3oBbiii ypoBenb) O.C. Tabpuensna u
CrannapT cpeaHero ooiiero oopa3oBaHus o XUMUU (0a30BbIN YPOBEHB).

Tema 1. Ctpoenue atoma u nepuoanyeckui 3axkon /I. . MenneneeBa (3
q.).

OcHosHble ceedenuss 0 cmpoeHuu amoma. Snpo: TPOTOHBI U HEHUTPOHBL.
N3otonbl. ONEKTpOHBL. DIEKTpOHHAs O000JI0YKa. OHEPreTUYECKHil YpOBEHb.
OcoOeHHOCTH CTPOECHUSI IJEKTPOHHBIX O000JIOYEK aTOMOB 3JIEMEHTOB 4-TO U 5-TO
nepuoAoB nepuoauueckoit cucrteMsl J[. . MenneneeBa (epexoaHbIX AJIEMEHTOB).
[Tonstue 00 opOuTansix. s- U p-opOUTAIU. DJIEKTPOHHBIE KOH(PUTYpAIIUU aTOMOB
XUMUYECKUX DJIEMEHTOB.

Ilepuoouueckuii 3axon JI.U. Menoeneesa 6 ceeme yuenusi 0 cmpoenuu amoma.

Otkpeitue JI. M. MenneneeBbM TNEepUOANYECKOro 3akoHa. Ilepuomnueckas
cucrtemMa xuMmudeckux anmemeHToB JI. M. MeHneneeBa - rpaduueckoe oTOOpakeHHE
NEPUOANYECKOTO 3aKkoHa. DU3MYECKHI CMBICI MOPSIKOBOIO HOMEpPA >SJIEMEHTA,
HOMEpa Iepuoga U HoMepa Tpynnbl. BaneHTHbie 3eKTpoHbl. [IpuuuHbl W3MEHEHHs
CBOWCTB 3JIEMEHTOB B IIEPUOJIaX U TpynIax (TJIaBHBIX MOATPYIIIAX).

[TonoxxeHne BOIOpOa B NMEPUOJUYECKON CUCTEME. 3HAYEHUE MEPUOIUYECKOTO
3aKOHA U NEPUOJUYECKON CUCTEMBI XUMUUYeCKUX 3eMeHTOB . . MenneneeBa s
Pa3BUTHUS HAYKU Y TIOHUMAaHUSI XUMHUYECKOW KapTUHBI MUPA.

3HaTh:

» OCHOBHBIC XMMHYECKHUE TTOHATHUS: BEIIECTBO, XUMHUYECCKUI JIEMECHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHAS aTOMHAsl U MOJICKYJISIpHAs Macca, MOH, U30TOTl,
MIEPUOIUYECKHUM 3aKOH.

YMeTh:
> Ha3bIBaTh. BEIICCTBA no “TpUBHUAIBHOW H MEKTYHAPOIHOU
HOMEHKJIaType.

» ONpEeIeIsITh: 3apsi]] HOHA.
» XapaKTepU30BaTh: JJIEMEHTHI MaJIbIX IIEPUOJIOB 10 UX MoJioxkeHuto B [1C.



» TPOBOAWTH: CAMOCTOSITEIIBHBIM TMOWCK XWMHUYECKOW HWH(MOpMaAuu C
WCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHHUKOB.
» Hcnonb3oBaTh NPUOOpPETEHHBIC 3HAHUS W YMCHHUS B IPAKTHYCCKOU
JIEATSIILHOCTH U TTIOBCEIHESBHOM JKU3HU.
JemoncTtpanun. Paznuunbie GopMbl NEPUOJAMYECKON CHUCTEMBI XUMHUYECKUX
anemeHToB [l. 1. MeHnpaeneena.
JlaGopaTopHublii  onbiT. 1. KoHCTpyWpoBaHHE NEPUOINYECKON TaOIHUIIBI
3JIEMEHTOB C UCIIOJIb30BAHUEM KapPTOUEK.

Tema 2. Ctpoenue Bemecrsa (14 4.)

Honnas xumuuecxkas ceasp. Katnonsl m anumonsl. Knaccudukamusi HOHOB.
HNonHbple KkpucTaUIMUEeCKuEe pemeTkd. CBOIICTBA BEIIECTB C 3THM  THIIOM
KPUCTAJUIMYECKUX PEIIETOK.

Kosanenmnaa xumuueckas ce643b. DIEKTpOOTpUUATENbHOCTh. [lonsipHas wu
HENOJIApHAsl KOBAJIEHTHbIE CBsA3U. /Jlumosb. IIOJMSIpHOCTE CBSI3M M MOJSPHOCTH
MoJieKynbl. OOMEHHBIH M JOHOPHO-aKUENTOPHBIH MEXaHU3Mbl 00pa30BaHUs
KOBAJICHTHOM CBsI3UM. MOJEKYJSIpHBIE M aTOMHBIE KPHUCTAUIMYECKUE PEIIECTKHU.
CBolicTBa BEIECTB C 3TUMH TUIIAMH KPUCTAIUIMYECKUX PEUIETOK.

Memannuueckas xumuueckas cga3b. OCOOEHHOCTH CTPOCHUSI aTOMOB METaJUIOB.
Merannuyeckass XUMUYECKasl CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAS] pEIIETKa.
CBOICTBA BEHIECTB C DTUM THUIIOM CBSI3H.

Booopoonas xumuueckas ceazp. MexmonekynsipHass U BHYTPUMOJIEKYJIIpHAs
BOJIOPO/IHASL CBA3b. 3HAYEHHE BOJOPOJHOM CBSI3M JUIsl OpraHu3aluu CTPYKTYp
OMOTOJIUMEPOB.

llonumepwi. I1nacTMacchl: TEPMOIUIACTHI U PEAKTOIUIACTHI, MX MPEICTABUTENN U
npuMeHeHue. BosiokHa: nmpupojHbie (pacTUTENbHBIE U KUBOTHBIE) U XUMUYECKHE
(MCKYCCTBEHHBIE 1 CHHTETHUYECKHE ), X MPEICTABUTEIN U IPUMEHEHHE.

l'azoobpasnoe cocmosanue eewecmea. Tpu arperaTHbIX COCTOSIHUSI BOJBI.
Ocob6eHHOCTH CTPOeHHUS ra30B. MOSIpHBIN 00BeM Tra3000pa3HbIX BEIIECTB.

[Ipumepsl Ta3000pa3HbIX MPUPOJIHBIX CMECEH: BO3MAyX, NPHUPOJHBIA Ta3.
3arpsizHeHre atMochepbl (KUCIOTHBIE MOXKIU, MAapHUKOBBIM 3ddekt) u Oopnda ¢
HuM. [IpencraBurenu raz000pa3HbIX BELIECTB: BOJOPOI, KUCIOPOJ, YIJIEKUCIBIN ra3,
amMuax, 3TuiieH. Mx noixydenue, coOupanue U pacrio3HaBaHue.

Kuoxoe cocmosanue eewecmea. Bopa. llotpebnenue Boabl B OBITY M Ha
npousBoacTBe. JKecTKoCcTh BOABI U CIOCOOBI €€ yCTpaHeHusl. MuHepaibHble BO/IbI,
UX HUCTIOJIb30BAHNUE B CTOJOBBIX U JICUEOHBIX IIEIISIX.

XKunkue kpucTamibl U UX IPUMEHEHUE.

Teepooe cocmosinue seujecmea. AMop@HbIe TBEpAbIC BEILIECTBA B MPUPOJE U B
KU3HM YEJOBEKa, MX 3HAUYeHHEe M NpuMeHeHue. Kpucramimyeckoe CTpOeHHE
BELECTBA.

Jucnepchnuvie cucmemwl. IlonsiTHe 0 nucnepcHbIX cucteMax. JucnepcHas ¢asza u
aucnepcuonHas cpeaa. Kmaccudukanusi AUCTIEPCHBIX CHCTEM B 3aBHCHMOCTH OT
arperaTHOr0  COCTOSIHMSI ~ JTMCIEPCHOM  cpeAbl W JAUCIEPCHOHHOM  (pa3bl.
['pyOoancniepcHbIE CUCTEMBI: AMYJIbCHH, CYCIIEH3HH, a3PO30JIH.

TOHKOIHMCTIEPCHBIE CUCTEMBI: T€IU U 30JIH.



Cocmas sewjecmea u cmeceu. BelecTsa MONEKYISIPHOIO U HEMOJIEKYJIIPHOTO
CTpOEHUs. 3aKOH MOCTOSHCTBA COCTaBa BEIECTB.

[lonsTe «Jons» W €€ pa3sHOBUIHOCTU: MaccoBass (JOJS DJIEMEHTOB B
COCIMHEHHH, J0Js KOMIIOHEHTAa B CMECH - JIOJS NPUMECEH, T0JIsI PaCTBOPEHHOIO
BElleCTBA B pacTBope) M oObeMHas. Jlons BbIXOJa NPOAYKTa pPEaKUUH OT
TEOPETUYECKH BO3MOKHOTO.

3HaTh:

» TIOHSTHE XUMUYECKOU CBSA3H, TEOPUIO XUMHUECKOHN CBSI3H.
» OCHOBHBIC XUMUYECKHUE TIOHATHUS: PACTBOPHI, IEKTPOIIUT, HEAIEKTPOJIUT.

YMeTs:

> Ha3bIBaTb. BELIECTBA no ‘“TpUBHAIBHON H MEXKyHapOIHOU
HOMEHKJIAType.

» OTpeNeNsaTh: TUI XUMHUYECKON CBSA3U B COSAMHEHUSIX.

» OOBSCHATH: TPUPOAY XUMHUYECKOH CBS3M (MOHHOW, KOBAJCHTHOM,
METaJTNICCKOMN ).

» TPOBOJUTH: CAMOCTOSITETIbHBIN IMOWCK XHUMHUYECKOW HHpopManum ¢
UCIIOJIb30BAHUEM PA3JINYHBIX HCTOYHUKOB.

» Hcnonp3oBarh NPUOOpPETEHHbIE 3HAHHWSI W YMEHHUS B MPAKTHYECKOU

JIESITCIBHOCTU Y TOBCEIHEBHOM >KHU3HM.

MPOBOAUTE: CAMOCTOSITCNIbHBIA TMOUCK XUMHUYECKOW uHopManuu ¢

WCMOJIb30BAaHUEM PA3JNYHBIX HCTOYHHUKOB.

» Hcnonb3oBaTh NpHOOpETEHHBIC 3HAHUS W YMEHHUS B MPAKTHYECKOU
NEATEIbHOCTH W TOBCEAHEBHOM >KU3HU MJI1 MPUTOTOBJICHUS PACTBOPOB
3a/IaHHOM KOHIICHTpAIlMU B OBITY U HA TIPOU3BOJICTBE; JIJISl OINpECICHUs
BO3MOKHOCTH TMPOTEKAHUSI XUMHUYECKHX MPEBPALLCHUH B PA3IWYHBIX
YCIIOBUSAX U OLICHKH UX TTOCJICACTBUU.

A\

JdemoncTpanuu. Mozenb KpUCTAJUIMYECKOM PEIIETKU XJIOpUIA HATPUS.
OO0pa3ipl MUHEPAJIOB ¢ MOHHOM KPHUCTAUIMYECKOM PEIIEeTKOW: KaJbIIUTA, TajauTa.
Mopenu KpUCTaUIMUECKHX PEIIETOK «CyXOTo Jbaa» (WM Wojaa), aiamasa, rpadura
(nm KBapia). Mopenb MOJIEKYJIbI JHK. OO6pa3isl IJ1aCTMACC
(benonodopmanbaeruaHbIe, MOJINYpETaH, MOJIMITUIIEH, MOJIUIPOIIHIIEH,
MOJIUBUHWIXJIOpU) U wu3fenus u3 Hux. OOpasipl BOJOKOH (IIEpCTh, IIEJIK,
aleTaTHOE BOJIOKHO, KaIlpoOH, JIaBCaH, HEWIOH) W wu3aenus u3 Hux. OOpasiisl
HEOPraHMYECKUX TOJIMMEPOB (cepa IIacTUYecKas, KBapll, OKCHJ aJIFOMUHUS,
IPUPOJIHBIE ATFOMOCHIIMKATHI). Moieslb MOJIIpHOTO 00beMa ra3oB. Tpu arperaTHbIX
cocTosiHUs BoJibl. OOpa3iibl HAKUIKU B YallHUKE W TpyOaxX IEHTPAIbHOTO OTOILICHHUS.
KectkocTh BOABI U criocoObl ee ycTpaHeHus. [Ipubopel Ha KUIKUX KpUCTAILIAX.
OO0pasIel pa3IMYHbBIX TUCTIEPCHBIX CUCTEM: AMYJIbCHUM, CYCIICH3UH, adp030JeH, renen
u 3o51eil. Koarymsmus. Cunepesuc. Dddext Tungamns.

JlaGopaTopHbie omnbiThbl. 2. OmnpeneieHue THNA KPUCTALTMYECKOW PpEelIeTKU
BEILIECTBA U OMHUCAHUE €ro CBOMCTB. 3. O3HAKOMIIEHHE C KOJUICKIUEH MOJUMEPOB:
IJJACTMACC W BOJIOKOH, W u3fenus u3 Hux. 4. VcnbiTanue BOJbI HA YKECTKOCTb.



VYcrpaHeHue kecTKocTh BoAbl. 5. O3HAKOMIIEHHE C MHUHEPAIBHBIMU BOJAaMH. 6.
O3HaKOMJIEHHE C TUCIEPCHBIMU CUCTEMAMMU.
IIpakTuyeckas padora Nel. [lonyyenue, coouparnue u pacno3nasanue ea3os.
Koumponvnas paboma Nel no meme: « Cmpoenue gewyecmeay.

Tema 3. Xumnueckue peakunu (8 4.)

Peaxyuu, uodywue 6e3 uzmenenuss cocmasa eeujecmg. AJIOTpoNUs U
AJUTOTPOITHBIC BUAOW3MEHEHU. [[pUYuHBI auioTponuu Ha MpUMepe MOIAUPUKAITANA
Kuciopoaa, yriaepoga u docdopa. O30H, ero Ouosormueckas poib. M3oMepsl u
HU30MEpHUSL.

Peaxyuu, uoywue c usmenenue cocmasa eewjecmea. Peakumu COEIUHEHUS,
Pa3NIOKEeHMs, 3aMEIICHUsI U OOMEHAa B HEOPTaHWYECKOW W OPTraHUYECKOW XUMUHU.
Peakuuu »k30- U sHgorepMuyeckue. TermnoBoil 3pQGEeKT XMMHYECKOW peakluu U
TEPMOXUMUYECKUE ypaBHEHUs. Peaknuu TOpeHus, KaK YacTHBIM  ciydaid
AK30TEPMUYECKUX PEAKIIUMN.

Ckopocmb xumuyeckou peakyuu. 3aBUCUMOCTb CKOPOCTH XUMHYECKON peaKkuu
OT TPUPOJbI PEATHPYIOIIMX BELIECTB, KOHUEHTPALMM, TEMIIEpPaTypbl, ILIOMIAAH
MOBEPXHOCTH CONPUKOCHOBEHUS U KaTaln3aTopa. Peakuuu romMo- U reTeporeHHBIE.
[lonsitTue o Kkaramuze ©  Karanuzaropax. DepMeHThl Kak OHOJOTUYECKUE
KaTalu3aTopbl, 0COOEHHOCTH MX (DYHKIIMOHUPOBAHUSA.

Obpamumocmsb xumuyeckux peaxkyuu. Heodpatrumbie 1 0OpaTUMble XUMUUECKHE
peakiuu. COCTOSHME XHWMHYECKOTO paBHOBECHUS Ui OOpaTUMBIX XHUMHYECKHUX
peakuuii. CriocoObl CMELIEHUsT XMMHUYECKOrO0 PaBHOBECHS HA IPUMEpPE CUHTE3a
ammuaka. [TonsiTue 00 OCHOBHBIX HAay4HBIX MPHUHIIMIIAX MPOU3BOJICTBA HA MPUMEPE
CUHTE3a aMMHAKa WM CEPHOM KUCIIOTBHI.

Ponb 600w 6 xumuueckou peaxkyuu. VcTuHHBIE pacTBOpbl. PacTBOpUMOCTh U
KJaccuduKaIus BEMIECTB M0 ATOMY MPU3HAKY: PACTBOPUMBIC, MAJIOPACTBOPUMBIE U
HEpPAcCTBOPUMBIE BEILIECTBA.

DJIEKTPOJUTHI U HEBJEKTPOIUTHL. DIEKTPOIUTHYECKas nuccounanus. Kuciortsl,
OCHOBAHUS U COJI C TOUKHU 3PEHUSI TEOPHUH HIICKTPOIUTAUECKON TUCCOLHAIUN.

XUMHUYECKUE CBOMCTBA BOJBI, B3aUMOJECHCTBHE C METAJJIaMHU, OCHOBHBIMU H
KUCIOTHBIMH OKCHJIaMHU, PA3JIOKEHHE U 00pa30BaHUE KPUCTAILIOTUIpATOB. Peakimu
ruApaTaluy B OPraHU4eCKON XUMHUH.

T'uoponuz opeanuueckux u Heopeanuyeckux coeduHenutl. HeoOpaTUMbIii
ruaponn3. OO6patuMblid TUAPOIU3 cojied. ['Maponn3 opraHMyecKux COEAMHEHUN U
€ro IMpakTUYeCKOe 3HA4YeHHE I TOJYYEHUs TUAPOIU3HOTO CIUpPTa U MbLIA.
buonoruueckass poiab TUApPONHM3a B IUIACTUYECKOM M DHEPreTHYECKOM OOMEHe
BEILIECTB U DHEPTUM B KJICTKE.

OKuciumenbHO—680CCMAHOBUMENIbHbIE — DeaKYUU. CrerneHb  OKHUCIICHUS.
Onpenenenue cTemeHu OKUcAeHUss 1o Qopmyne coenunenus. llonstue 00
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiusix. OKUCIEHHE U BOCCTAaHOBJICHUE,
OKHCJIUTENIb U BOCCTAHOBUTEIIb.

Onexkmponus. DIEKTPOJIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN IpoOIIECC.
DJIEKTPOJIM3 pacIyIaBOB U PacTBOPOB Ha Mpumepe xyopuaa Hatpus. [IpakTuueckoe
MIPUMEHEHUE AIEKTPOJIN3a. DIEKTPOJIUTUUECKOE TOJIYUEHUE aTFOMUHUS.



3HATh:
> OCHOBHBIC  XHMHYCCKHC  TIIOHSATHSA:  JJCKTPOJUT,  HEDIJICKTPOJIHT,
AICKTPOJUTHYCCKAS  JIUCCOIMAINS,  OKHCIHUTEIb, BOCCTAHOBUTEIb,
OKHCJICHUE, BOCCTAaHOBJICHHME, TCIUIOBOH A(QEKT peakiuu, CKOPOCThH
XUMHUYCCKOHN peaKIuu, KaTaln3, XHMHIECKOE PaBHOBECHE.

YMeETh:
> Ha3bIBaTh. BEIIECTBA o “‘TpUBHAIBHON U MEXKIYHAPOTHOMU
HOMEHKJIaType.
» OIpeAeNsITh. XapakKTep Cpembl B BOJHBIX pacTBOpaX, OKHUCIUTEINb,
BOCCTAHOBHTEIIb.

» OOBSCHATH: 3aBUCUMOCTh CKOPOCTH XMMHUYECKHX PEAKIIHN U TOJIOKCHUS
XUMHUYECKOTO PABHOBECHS OT Pa3IMIHBIX (haKTOPOB.

» TPOBOAWTH: CAMOCTOSATEIBHBI TMOWCK XWMHYECKOW WH(pOpMaruu ¢
UCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB.

» Hcrnonp3oBaTh TpHOOpPETCHHBIC 3HAHWS W YMCHHS B IPAKTUYECKOU
JESITETbHOCTH Y TIOBCEAHEBHOM KU3HU ISl OOBSICHEHUS XUM. SBJICHHM,
NPOUCXONAIIMX B OBITY WM Ha TPOU3BOJACTBE, M JJIA DKOJOTUYECKU
rPaMOTHOTO TOBEACHUS B OKPYXKAIOLIEW Cpele, a TaKXkKe [JIs OLEHKHU
BIIMSHUSL XUM. 3arpsI3HEHUS OKPYXKAIOIIEH Cpelibl Ha OpPraHu3M YeJOBEKa
U JpYTM€ >KUBBIE OPraHU3MBbI, JJISI OXPaHbl OKPYXKAOLIEH CpEIbl OT
MIPOMBIIICHHBIX OTXO/IOB.

Hdemoncrpanun. I[lpeBpaimenne kpacHoro ¢ochopa B Oenblif. O30HATOP.
Mopgenun Monekyn H-OyTaHa W u300yTaHa. 3aBUCUMOCTh CKOPOCTH PEaKIMU OT
MPUPOJbl BEIIECTB HAa MPUMEPE B3aWMOJICUCTBUS PACTBOPOB PA3IMYHBIX KUCIOT
OJIMHAKOBOW KOHIICHTPAIIMU C OJMHAKOBBIMHM I'paHyJIaMH LIMHKA U B3aUMOJICHCTBUS
OJIMHAKOBBIX KYCOYKOB pa3HbIX META/UIOB (MarHusi, I[MHKA, JKejie3a) C COJISTHOM
KUCJIOTOM. B3auMomencTBue pacTBOPOB CEPHOM  KHUCIOTBI € PacTBOpaAMU
THOCYJb(aTa HATPUS PA3IMYHON KOHIIEHTPAIIMH U TeMIepaTypbl. Mojenb KUTISIIEro
cnos. Pa3znoxenue mnepokcuaa BOAOpOJa C TOMOIIBIO Karainu3atopa (OKcHaa
mapranna (IV)) m katanasel ceIporo wmsica W chiporo kaprodens. [Ipumepst
HEOOpaTUMBIX peakiuii, WAYIMX C o0O0pa3oBaHMEM OcCajKa, Ta3a WU BOJIBL
B3aumogeiictBue nutust u Hatpusi ¢ Bomoil. [lomyuenue oxcuma ¢ocdopa (V) u
PacTBOPEHHE €ro B BOJIC; MCIBITAHUE IMOJYYEHHOTO pacTBopa JakmycoMm. OOpasiibl
KpPUCTAIIOTUAPATOB. VcnbITaHWE pPAacTBOPOB AJIEKTPOJIUTOB M HEIJEKTPOJIHUTOB Ha
NpeaIMeT AUCCOUMAIMUA. 3aBUCHUMOCTh CTENECHM JJIEKTPOJUTHUYECKOW IUCCOLUAIUN
YKCYCHOM KHCJIOTBI OT pa30aBieHUs pacTBopa. [uaponn3 kapOuaa Kajblus.
IM'uaponus kapOOHATOB IIETOYHBIX METAUIOB W HUTpATOB IHKa wiu cBuHma (I1).
[Tomyyenue wbuta. IlpocTeiiline OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIUU;
B3aMMOJICHCTBHE IIMHKA C COJISTHOM KUCJIOTOM M Kejie3a ¢ pacTBOPOM cyJib(aTta Meau
(I). Mognens nsnexktponusepa. Mojenab 3IEKTPOIUM3HOW BaHHBI JUISI TOJYYEHUS
ATIOMHUHUSL.

JlaGopaTopHble onbIThbl. 7. Peakius 3aMellleHHs] MEIU KEJIE30M B PacTBOpE
MeTHOTO Kyropoca. 8. Peakmuu, uaymme ¢ o0pa3oBaHUEM OcCajKa, raza v BOJBIL. 9.
[TomyyeHne Kuciaopoma pasyioKEHUEM IEPOKCHIA BOAOPOJA C MOMOUIBIO OKCHIA



mapraama (IV) wu xaramasel ceiporo kaptodens. 10. Ilomydenwe Bomopona
B3aUMOJEHCTBUEM KHUCIIOTHI C UHKOM. 11. Pa3nnuHble ciydan ruiposins3a coJiei.

Tema 4. BemecrBa u ux cpoicrba (9 4.)

Memannvl. B3aumoneicTBUe METAIOB ¢ HEMeTalaMHu (XJIOPOM, Ceporl u
KUCIIOpoAoM). B3aummonelcTBue IIEIOYHBIX U IIETOYHO3EMENbHBIX METAJIOB C
BOJIOM. OJEKTPOXMMHUYECKUN PAJl HAOpsSOHKEHUHM MeTajuioB. BiaummopeicTBue
METAJJIOB C PAacTBOpaMHU KHCJIOT U cojJied. AmoMHUHOTEpMUS. Biaumopeincrtsue
HATpPHUS C ITAHOJIOM U (PEHOJIOM.

Koppo3sus meraiuios. [IoHATHE 0 XUMUYECKON U 3JIEKTPOXUMUYECKON KOPPO3UH
MeTauioB. CIoCcOOBI 3aIIUTH METAIOB OT KOPPO3HH.

Hememannvi. CpaBHUTENbHAs XapaKTepUCTHKA TaJIOTEHOB Kak HamOoJee
TUMWYHBIX TpeACcTaBUTENIe HeMmeTauioB. OKUCIUTENbHbIE CBOWCTBA HEMETAILJIOB
(B3auMozelicTBHE C MeETaJUlaMHM W BOJOpoJoM). BoccTaHOBUTENBbHBIE CBONCTBA
HEMETaUIOB (B3aUMOJIEHCTBHE C OO0Jee IJIEKTPOOTPHUIATEIIbHBIMU HEMETaUIaMH U
CJIOKHBIMH BEIIECTBAMU-OKUCITUTEISIMU ).

Kucnomwvr  neopeanuueckue u opeaunuyeckue. Kiaccudukaruss KUCIOT.
XUMHYECKHUE CBOWCTBA KUCJIOT: B3aUMOJACHCTBUE C METAJUIAMH, OKCUJAMU METAJLIOB,
TUAPOKCUJIAMUA METAJUIOB, COJISIMHU, cnupTamu (peakuusi stepuduxaiuu). OcoOble
CBOMCTBA a30THOW U KOHLICHTPUPOBAHHON CEPHOU KUCIIOTHI.

OcHosanusi HeopeanHuueckue u opeanuyeckue. OCHOBaHUA, UX KiacCU(UKAIHUSL.
XUMHYECKHE CBOMCTBA OCHOBAHUI: B3aUMOJICHCTBHE C KHCJIOTaMH, KHCJIOTHBIMU
OKCHJaMHU U COJISIMU. Pa3iioxkeHne HepacTBOPUMBIX OCHOBAHUM.

Conu. Knaccudukaiusi cojei: CpelHHE, KUCIbIE U OCHOBHbIC. XUMUUYECKHUE
CBOMCTBA COJICH: B3aMMOJCHCTBHE C KHUCJIOTaMH, IeJI0oYaMH, METaJlJlaMU U COJISIMH.
[IpencraBuTenu conelt U Ux 3HaYeHUE. XJIOPUJ HATpHs, KapOoHAT Kaiblusd, hochar
KaJbliusl (CpelHUE COJM); THMAPOKApOOHATHl HATPUS U aMMOHMS (KHCIIbIE COJIH);
ruapokcokapoonar menu (I1) - mamaxut (OCHOBHASI COJIb).

KadectBeHHbie peakinuu Ha XJOpUI-, Cyldb(dar-, u KapOOHAT-aHUOHBI, KaTHOH
amMmMoHus1, kKatuoHsl xkenesa (I1) u (111).

l'enemuueckas c6a3b MeHcOy KIACCAMU HEOPSAHUUECKUX U OpP2AHUYECKUX
coeoureruil. TIoHSITHE O TEHETUUECKOW CBSI3M U F€HETUYECKUX psifax. | eHeTnyeckuit
psan metamia. ['eHetndeckuit psng HemeTtaa. OCOOEHHOCTH T€HETHYECKOTO Psila B
OPraHUYECKON XMMUHU.

3HaTk:

» BaKHCHIIHME BEIIECTBA: CepHAs, COJITHAs, a30THAs W YKCYCHAs KHCJIOTA,
1IEJI0YH, aMMHUAK, OCHOBHBIE METAJUIbl U CIJIABBHI.
» BaKHCHIIMEC TOHATHUS: BEIICCTBA MOJCKYJSIPHOTO M HEMOJCKYJIIPHOTO

CTPOCHMUSI.
YMeTh:
> Ha3bIBaTh. BEIICCTBA no “TpUBHUAIBHOW H MEKTYHAPOIHOU
HOMEHKJIaType.

» ONpEIEISITh: MPUHAIC)KHOCTD BEIIECTB K Pa3IMYHBIM KJIaccaM.
» XapaKTepU30BaTh. OOIIME XMMHUSCKHE CBOMCTBA METAJLIOB, HEMETAJLIOB,
OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX U OPTaHHUYECKUX COCAMHEHUM.



» BBITIOJTHATh XUMHUUYECKHN HKCIIEPUMEHT: TI0 PACIIO3HABAHUIO BAKHEHIIINX
HEOPraHNMYECKUX U OPTaHUYECKUX BEIECTB.

» TPOBOJUTH: CAMOCTOATEIBHBIA TIOMCK XUMHYECKOW HWH(POpMAIUU C
UCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB.

» Hcnonp3oBaTh NpHUOOpPETCHHBIC 3HAHWS W YMCHHS B TMPAKTUYECKOU
NESTEIPHOCTH Y TIOBCEAHEBHOM KMU3HU ISl OOBSICHEHUS XUM. SBJICHHI,
OPOUCXONAIIMX B OBITY M HA NPOU3BOJACTBE, M IJsi HKOJOTHUYECKU
rPaMOTHOTO TOBEJACHHS B OKPYXKAIOLIEW Cpelle, a TAKXKE ISl OLICHKU
BIIMSTHUSI XUM. 3arpsi3HEHUS] OKPYKAIOIIEN CPENIbl HA OPTraHW3M 4YeJIOBEKA
W JPpYru€ >KUBBIC OPraHU3Mbl, JUISI OXPAHBl OKPYXKAKOUIEH CPEAbl OT
MPOMBIIIJIEHHBIX OTXO0B.

JMemoncrpanun. Komnekuus oOpa3ioB MeTaioB. B3zaumoselictBue HaTpusi u
CYpbMBI C XJIOPOM, Xeje3a ¢ cepor. ['opeHrne mMarHvsi U aatOMUHHUS B KHCJIOPOJE.
B3aumopencTBre MIENO0YHO3EMENBHBIX METAJUIOB C BOJAOM. B3auMoaencTBre HaTpus
C ATAHOJIOM, IIMHKA C YKCYCHOM KHCIIOTON. AnoMuHOTEpMUS. B3anmoneiicTBre Meau
C KOHLICHTPUPOBAHHOW Aa30THOM KHUCIOTOM. Pe3ynbpTarbl KOppO3MM METAUIOB B
3aBUCUMOCTH OT YCJIOBHM ee mnporekanus. Koisekmnusi oOpa3lioB HEMETaJIOB.
B3auMozeiicTBue XJIO0pHOM BOJIBI C pacTBOpoM Opomuia (nonuaa) kamus. Komiexius
OPUPOAHBIX OPraHUYECKUX KHUCIOT. Pa3z0aBiieHWe KOHIEHTPUPOBAHHOW CEpPHOMU
KUCJIOTHL. B3auMonencTBHe KOHUECHTPUPOBAHHOW CEPHOW KHUCJIOTBI € CaxapoM,
LEJUTI0NI030M ¥ Menbto. OOpasibl MPUPOJAHBIX MHUHEPAIOB, COACPXKAIIMX XJIOPHU
HaTpus, KapOoHaT Kaiublus, ¢ocdarT Kanbluss U rugpokcokapdbonat meau (II).
OO6pa3ibl TUIIEBBIX TPOIYKTOB, COAEPXKAIIMX THAPOKAPOOHATHI HATPUS U AMMOHUSI,
UX CHOCOOHOCTh K PAa3JIOXKEHUIO MpU HarpeBaHuu. [ameHue coapl YKCyCOM.
KauecTBeHHbIE peakliy Ha KATUOHBI U AHUOHBI.

JlaGopaTopHbie onbiThl. 12. McnbiTanne pacTBOPOB KHUCIOT, OCHOBAaHWWA M
cosel uaaukaTopamu. 13. B3aumoaelicTBUE COISTHOM KHCIIOTHI M pacTBOpPa YKCYCHOM
KHCJIOTBl ¢ MeTaiuilamu. 14. B3aumoneiicTBHE COJISIHOM KHUCIOTBI U PacTBOpA
YKCYCHON KHCJOThI C OCHOBaHUsAMH. 15. B3aummoneicTBuE COJSHOW KHCIOTHI U
pacTBOpa YKCYCHOM KHUCJIOTHI ¢ cosiMH. 16. [TomydeHrue U cBOMCTBa HEPACTBOPUMBIX
ocHOoBaHui. 17. T'maponu3 XJIOPUAOB M alleTaTOB IIEJIOYHBIX METalioB. 18.
O3HakOMJICHHE C KOJUICKIIMSMH: a) METa/UIOB; 0) HEMETaUIOB; B) KHUCIOT; T)
OCHOBAHMIi; /1) MUHEPAJIOB U OUOJOTHYECKUX MATEPUAIIOB, COAEPKAIIUX HEKOTOPHIC
COJIH.

IIpakTnueckast padora Ne2. Peuwenue 3KCnepuMeHmManbhvlX 3a0ay Ha
UOeHmupuUKayuIo 0peaHu4ecKux U HeopeaHuyecKux coOeOuHeHul.

Koumponvnaa paboma Ne2 no meme: «Ob60b6ueHue 3uanuti no Kypcy oouet
XUMUU»



Bocnuranue Ha ypoke MPOMCXOIUT Yepes :

. VYcTaHOBIEHUE JOBEPUTEIBHBIX OTHOLICHHA MEXAY VYYHUTEIEM M €ro
YYE€HHUKAMH, CTIOCOOCTBYIOIIEE MO3UTUBHOMY BOCIPHUSTHIO YUALTUMUCS TPeOOBaHUIA
U TMpOChO Yy4YMTEelNs, MNPUBICUECHUIO HUX BHHUMaHUS K OOCYXKJaeMOM Ha ypoke
uH(pOpMAaINH, AKTUBUA3AIIUY X [T03HABATEIIbHON JAESTENbHOCTH.

. [IpuBneyeHre BHUMAHUS IKOJIBHUKOB K IICHHOCTHOMY aCIEKTY U3y4aeMbIX Ha
ypOKax SIBIIGHUM, OpraHu3aIus UX padoThl ¢ MOJydaeMOl Ha YPOKE BOCIIMTHIBAIOIIICH
uHopMaimeit (0 IPUHATHIX B 0OIIECTBE HOpMaX dTUKU M MOpaId, O HPaBCTBEHHBIX
1 OC€3HPABCTBEHHBIX IMOCTYIKaX JIIOJICH, O MaMATHHKAaX MHUPOBON M OTEYECTBEHHOM
KYJIbTYpbl, 00 OCOOEHHOCTSX MEXKHAIMOHATBHBIX W MEXKKOH(PECCHOHAIBHBIX
OTHOIIICHUH, O TMpobJieMax 3JA0POBbsI U BPEAHBIX MPHUBBIYEK, O TpareJuu BOUH U
TEXHOTCHHBIX KartacTpod, O JpPyrux SKOHOMUYECKUX, TOJUTHYECKUX WIH
COIMAJIBLHBIX MpoOiemMax oOIIecTBa) — WHHUIMUPOBAHHWE OOCYXXJICHHS OTOM
uH(opMaIu, BRICKa3bIBaHUS YUAITUMHUCS CBOETO MHEHHMS T10 €€ TIOBOIY, BBIPAOOTKH
CBOCT'O OTHONICHMS K HEH.

. Hcnonp30BaHue Ha YpPOKE HHTEPAKTUBHBIX (QopM pabOThl ydalluxcs:
IUCKYyCcCUW (KOTOpBIE AAIOT YYalUMCS BO3MOXKHOCTH NPUOOPECTU OMBIT BEACHUSA
KOHCTPYKTUBHOTO JMAJOra, yyeTa U YBaKCHMsI MHBIX TOYEK 3PEHHUs), TPYIIIOBOU
paboTel WM padboThl B mapax (OHM ydaT UIKOJIBHUKOB KOMAHJHOM paloTe,
KOHCTPYKTUBHOMY B3aWMOJICUCTBUIO C JAPYTUMHU JETbMH, MPUHSATHIO PEIICHUN U
OTBETCTBEHHOCTH 32 HUX, EPEKUBAHUIO 32 OOUINI pe3yabTaT paboThl).

. WunuuupoBanue W MOJAEP)KKA  MCCIENAOBATEIBLCKOW  JI€ATEIbHOCTH
IIKOJIBHUKOB B paMKaxX peaJn3aldd WMU UWHIAUBUIAYAJIbHBIX M TPYIIOBBIX
HCCIIEIOBATENIBCKHUX IPOEKTOB.

. [ToOyxaeHne MIKOJbHUKOB COONIOAATh HAa YpPOKE OOIIEPUHATHIE HOPMBI
MOBEJEHUS, MpaBuia OOLIEHUS CO CTaplIUMHU (YUUTENIAMH) M CBEPCTHHUKAMH
(IIKOJIbHUKAMMU ), IPUHLMUIIBI Y4EOHOW TUCUUIUIMHBI U CAMOOPTaHU3aLIUH.

(cm.: Pabouast mporpamma Bocniutanusi. Moynb «IIIKOIbHBINA YPOKY)
BocnurbiBaommii MOTEHIIHA COEPKAHMS:

BocnurarenpHble 3aa4d ypOKOB XMMHUN OMHUPAOTCS HA COAEPKALIMECS B YCIOBHSX
3amaHuii UM 3amad  ¢GakThl, WHGOPMAIMIO O TMpoIeccax OKPYKAIOMIEH >KU3HMU.
VYrpaxHeHus, 3aJaud U 3aJaHusl CIIOCOOCTBYIOT (POPMHUPOBAHUIO KPUTUYECKOTO U
JIOTUYECKOTO MBILIUICHHS; HABBIKOB OLIEHKH, CTPYKTYPUpPOBaHUS HHPOPMALMHU U
BBIJICJICHUS TJIaBHOTO; YMEHUH JOBOJUTH HAayaTyl0 palbOTy JO KOHIIA; CTPEMJICHUS
BbIOMpaTh pallOHAIbHBINA MyTh PEILICHHUs 3aJauM, BBIMOJIHEHUS 3aJaHus; YMEHUH



PYKOBOJACTBOBATLCA IIpaBUJIaMH Ipu BBIITOJIHCHUH BaﬂaHHﬁ, BOCIIUTAHHUC
OTBCTCTBCHHOI'O H 6€pC)KHOFO OTHOIICHHA K Opr}KaIOIHGﬁ cpeac, OCO3HAHHC
HCO6XOI[I/IMOCTI/I IMPUMCHCHHA I[OCTPI)KGHI/Iﬁ COBpCMCHHOﬁ HAYKHN U TEXHOJIOTUH JJIA
PadUOHAJIBHOI'O  IMPHUPOAOIIOJIb30BAHUA, (bOpMHpOBaHI/IC OCHOB DKOJIOTHYECKOM

I'paMOTHOCTH.

TemaTuueckoe mIaHupoBaHue Kypca «Xumus. bazoBbii

YPOBEHb.
10 kyaace» u3 pacuera 1 4 B Heges110 (Bcero 34 4)
Howmep Tema KomnuectBo
TEMBI 4acoB
1 BBenenue 1
2 Teopus cTpoeHHsI OpraHMYECKUX COCAMHEHHM 2
3 VYTI1eBOI0POIbI U X MPUPOJIHBIE UCTOYHUKH 10
4 Kucnopojacoaep:xaiiue opraHudecKue 11
COEMHEHUS
9) A30TCoaepxKaliue OPraHnYeCKHe COCAUHCHUS 9)
6 buonornyeckn akTUBHBIC BEIIECTBA. XUMUS U 2
KU3Hb
7 BricokOMOJIEKYIISIpHBIE COSTUHEHUS 3
Hroro 34
TemaTnuyeckoe miianupoBanue Kypca «Xumus. basosblii
YPOBEHb.
11 xkaacc » u3 pacuera 1 4 B Hegenro (Bcero 34 4)
Howmep Tema KomnuectBo
4acoB
1 Ctpoenue aroma u [lepronnueckuii 3akon . 1. 4
Menpaeneena
2 CrtpoeHue BeIecTBa. 14
3 XUMHUYECKUE PEaKIuu 8
4 BemecTBa, ux cBoiicTBa 8

HUroro 34




