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PaGouas mporpamma BHEYpOUHOM JESTENBHOCTH « Pelllenre 3ajau mo XMMUM» COCTaBlIeHa Ha
OCHOBE:!

®denepanbHblil 3ak0H 0T 29.12.2012 Ne 273-D3 (pen. ot 31.12.2014, ¢ uzm. ot 02.05.2015) «O6
obpazoBanuu B Poccuiickoii @enepanumy» (¢ U3M. U 101, BCTyI. B cuiry ¢ 31.03.2015);

®enepalibHbII roCyAapCTBEHHBIN 00pa30BaTENIbHBIN CTaHIAPT CPEIHEr0 00IIero 00pa3oBaHus,
YTBEPKIEHHBIN NMPUKa30oM MuHUCTEpCTBa 00pa3oBanus u Hayku Poccuiickoit deneparun
17.05.2012 Ne 413;

[Ipuka3z MunucrepcTBa oO6pazoBanus U Hayku Poccuiickoit @enepanuu ot 31.12.2015 Ne 1578 «O
BHECEHUU U3MEHEHUI B (pe/iepalibHbII roCyAapCTBEHHBIM 00pa30BaTE/IbHbIN CTaHIAPT CPETHETO
o01iero o0pazoBaHusl, yTBEPKACHHBINA MPUKa30M MUHUCTEPCTBA 00pa30BaHUS M HAYKU
Poccuiickoit @enepanuu ot 17 mast 2012 r. Ne 413»;

[IpumepHas ocHOBHasi oOpa3oBaTenbHas IporpaMmma cpeHero oouiero oopa3zoBaHusl.

JlokanbHbiM akTOM «[lonoxenue o paboyeil mporpamMme negarora» v JOMYIISHbI K pearu3aiun
OO6pazoBaTenbHON IpOrpaMMbl OCHOBHOTO 00111er0o o0pazoBanus B 6-11 kinaccax MBOY COLI
Nel0.

Cocraurenb: Conoxurna Haranbs MIBaHOBHA  yuWTEN b XMMUH - BBICITIEH KBATM(PUKALIMOHHOM KaTeropun

Onobpena Ha 3acenanny negarorudeckoro copera I Iporokon Ne 1 or «31» aBrycra 2020 1.



Bueypounast nestenbHOCTh «PemieHne 3aqad mo XUMUN» OpeaHa3HayeHa i o0ydaromuxcs 10
KJIacca, BEIOpABIIMX MPEAMET XUMHH JIJIs caun dk3aMmeHa B popme EI'D.

Llenp maHHOTO Kypca — MOArOTOBKA U MOAJEP)KKa BBITYCKHUKOB 10 Kiacca IIKOJbI, IOMOIIb B
IIPEOJOJICHUN KOTHUTHBHBIX, JMYHOCTHBIX M IPOLECCYalbHBIX TPYJHOCTEH B IIEPUOJ
IIOATOTOBKH K 3K3aMEHY.

PesynpraTom coBMecTHOH nesTenbHOocTH oOydaronuxcs 10 kimacca u nenarora OyayT sIBISTBCS
pe3yabTaThl MPOOHOTO TECTUPOBaHMA, a B KOHEYHOM HTOT€ — MTOTOBas AaTTECTAIUs
o0yyaroImuxcs Mo NpeaMeTy XUMHSL.

B coorBerctBUM ¢ TpeOoBanusamu DenepasbHOTO TOCYJAPCTBEHHOTO 00pa30oBaTEIbHOTO
CTaHJapTa OCHOBHOIO o0O0wero oOpa3oBaHUS BO3HUKJIA HEOOXOIUMOCTH B pa3paboTke
IPOrpaMMbl BHEYPOUHOH AEATENbHOCTH, MO3BOJISIONICH PACIIMPUTh M YIITyOUTh CBOU 3HAHUS T10
XUMHUH, CPOPMUPOBATH HABBIKU MCCIIE0BATEIBCKON JEATEILHOCTU. DK3aMEH 110 XUMHUH TpeOyeT
OT OOydYaroUIMXCsi MHOTMX 3HAaHUW W TOHATHH B 00JaCTH HEOPraHWYECKOH XHMMHH, HO H
OpPraHMYECKOM XMMHH; BIAJETh NPAKTUYECKMMH HABBIKAMU U yYMETb IIPUMEHATH UX B JIPYrou
CUTyalluu. 3aHATUS 110 BHEYPOUHOH JAedTenbHOCTU «Pelienue 3a1au 0 XuMUN» MIPEIHAa3HAUEHBI
JUIl TEOPETUYECKOM M IMPAKTUYECKOW IMOMOLIM B IMOATOTOBKE K ['0CyZapCTBEHHOM HTOrOBOM
aTTecTalluu. 3aHsATHsI OpPUEHTHUPOBAaHbl HAa IIOBTOPEHME, CHUCTEMATH3aLUI0 M YIIIyOJEHHOE
U3yueHHe Kypca XMMHU CPeHEH IIKOJIbI, a TAaKXKe Ha MOAroTOBKY oOydaromuxcs 10-X Ki1accoB K
EI'D. HoBu3HOW maHHON @porpaMMbl SIBJISETCS TO, 4YTO B OCHOBE JIC)KUT CHCTEMHO-
JEATEIIBHOCTHBIA TOAXO0J, KOTOPBIM CO3JAa€T OCHOBY Ul CaMOCTOSITEIBHOIO YCIIEHIHOTO
YCBOGHMsI OOYyYarOUIMMHCS HOBBIX 3HAaHUM, YMEHHUH, KOMIETEHLMH, BHMJIOB U CIOCOOOB
NeSTeIbHOCTH M 00eCHeYyMBaeT COOTBETCTBUE JESITEIbHOCTH OOy4yaroIIMXCsl HUX BO3PACTy H
UHUBUAYAIBHBIM 0COOCHHOCTSAM. DMOLMOHAIBLHOE MEPEKUBAHUE IPOLIECCA OTKPBITUS SIBIISIETCS
OCHOBOMI MOTHMBalUMy K 3HAHUAM, CTUMYJIATOPOM CaMOM YMCTBEHHOM JESATEIBHOCTH B
JOCTUKEHHUH L€ IMYHOCTHOIO, COLIMAJIBbHOTO U IIO3HABATEIbHOTO Pa3BUTHS 00yUarOIINXCS.
IIporpamma pa3paboTaHa Ha OCHOBE CIIEIYIOIUX HOPMATUBHBIX JOKYMEHTOB:

. ®enepanbhbiil 3akoH Ne273 @3 or 29.12.2012 r. «O6 obpasoBanuu B Poccuiickoii
Oenepanuny;
. ®enepalibHbIl  TOCYJapCTBEHHBIM 00pa3oBaTeNbHBI CTaHJApPT OCHOBHOTO OOIIETO

o0pa3oBaHMs, YTBEpXKJIEHHBIH Npuka3oM MuHucTepcTBa 00pazoBaHMst M Hayku Poccuiickoit
Oenepanun ot 17 gexadps 2010 . Ne 1897,

. TpeboBaHMs K OCHALIEHHIO O00pa3oBaTeIbHOrO IMpolecca B  COOTBETCTBUU €
COJIEp’KAaTEIbHBIM ~ HAINlOJIHEHUWEM  y4eOHBIX  IpeaMeToB  (eAepalbHOrO0  KOMIIOHEHTa
TOCYJJapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHJAApTa, YTBEPXKIEHHBIH NpUKa3oM MMHHHUCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit @enepanun ot 4.12.2010 1. Ne986;

. CanlluH, 2.4.2.2821-10 «CaHuTapHO - SMUAEMUOJIOTHYECKUE TPEOOBAHUS K YCIOBUSAM H
opranuzanuu  oOyueHuss B oOHIEOOpa30BATENbHBIX  YUPEXKIEHUSAX,  YTBEPIKICHHBIE
IIOCTaHOBJIEHHEM [ JTaBHOTO rocyjapcTBEHHOro canuTapHoro Bpaya P® ot 29.12.2010r. Nel189».

3aHATHS IPOBOJSATCS UHIMBUTyaJIbHbIE U TPYIIIIOBBIE.

Ilens mporpammsi:

- MOATOTOBKa W NOJJEpXKa BBIMYCKHMKOB 10 Kjacca IIKOJIBI, MOMOIIb B IPEOAOTIEHUU
KOIHUTHUBHBIX, JMYHOCTHBIX U IIPOLECCYAIbHBIX TPYJHOCTEN B IEPUOJ TOATOTOBKH K 3K3aMEHY.

3aauu mporpaMMbl BHEYPOUHOI 1€ATEIbHOCTH M0 XUMUHU:

OCBOCHHME BAKHEHIIMX 3HAHUH 00 OCHOBHBIX IOHATUSAX W 3aKOHAX XUMHMH, XUMHUYECKOU
CUMBOJIUKE;

OBJIa/ICHUE YMEHHUSIMH HaOI0JaTh XUMHUECKHUE SIBICHUS, IPOBOJUTh XUMHUYECKHUI 3KCTIEPUMEHT,
MPOBOAUTH PAacu€Thl HA OCHOBE XUMHYECKHX (OPMYNl BEHIECTB U YpaBHEHUN XHUMHUYECKHX
peakuuii;

pa3BUTHE [IO3HABATEJIBHBIX HHTEPECOB W HWHTEIJIEKTYyaJbHBIX CIOCOOHOCTEH B mporecce
MPOBEACHUS XHUMHUYECKOTO HKCIEPUMEHTa, CaMOCTOSATEIBHOTO NPUOOpPETEeHUs] 3HAHWHM B
COOTBETCTBUH C BOZHUKAIOIIMMHU KU3HEHHBIMH MTOTPEOHOCTAMU;

BOCIIUTAHHE OTHOLICHMA K XUMHUHM Kak K OIHOMY M3 (yHIaMEHTaJbHBIX KOMIIOHEHTOB



€CTECTBO3HAHUS U 3JIEMEHTY 00IIeYeIOBEYECKON KyIbTYphl; IPUMEHEHUE ITOTYYEeHHBIX 3HAHUH U
YMEHMM JUIsl HCTIONIb30BAHMS B HECTAHJAPTHOW CUTYAaLlHH.

[Iporpamma paccuutana Ha 34 yaca.

IIVTAHUPYEMBIE PE3YJIbTATDBI
OCBOEHMHSA YYEBHOI'O
INPEAMETA «XUMMUSA»

[IporpaMmma  1MO3BONSIET  JOOWBATHCS  CICAYIOMIUX  PE3YIbTATOB  OCBOCHHS
o0pa3oBaTeNbHO MPOrpaMMbl CPEHEro 00I1Iero 00pa3oBaHus:

JUYHOCTHBIM, BKJIFOYAIOIIUM TOTOBHOCTH UM  CIIOCOOHOCTh  OOyYarommxcs K
CaMOpa3BUTHIO U JIMYHOCTHOMY CaMOOIIpPEAENECHUI0, CPOPMUPOBAHHOCTh MX MOTHUBAIMU K
OOy4eHHI0 W IIeJICHANIPABIICHHOW ITO3HABATEIHHONU JCSITENLHOCTH, CHCTEMBl 3HAYUMBIX
COLIMATIBHBIX W  MEXKJIMYHOCTHBIX  OTHOIICHWH, LEHHOCTHOCMBICIOBBIX  YCTAHOBOK,
OTPAXKAIOIIUX JIMYHOCTHBIE W TPAXKIAHCKHUE MO3UIIMH B JCSITEIBHOCTU, aHTUKOPPYIIITHOHHOE
MHPOBO33PEHUE, MPABOCO3HAHHE, IKOJIOTHUECKYIO KYIbTYPY, CIOCOOHOCTh CTaBUTh LIETH H
CTPOUTH JKM3HEHHBIC IUJIAHBI, CIIOCOOHOCTh K OCO3HAHUIO POCCUUCKOW TPaKIAHCKOM
UJCHTUYHOCTHU B MOJIMKYJIBTYPHOM COLIUYME;

METaIrpeAMETHBIM, BKJIIOYAIOIIUM OCBOCHHBIE OOYYAIOIIMMUCS MEXKIIPEAMETHBIC
MOHATHSI ¥ YHUBEpCallbHble Y4eOHbIe JeHCTBUS (peryjisTHBHBIC, [O3HABATEIbHBIE,
KOMMYHUKATUBHBIE), CIIOCOOHOCTh WX HCIIOJIB30BaHMS B IO3HABATEIBHOM M COIMAIBHOU
MIPAKTUKE, CAMOCTOSITEIbHOCTh B IJIAHUPOBAHUU U OCYIIECTBICHUN YU€OHOH JEeSITeNbHOCTU U
OpraHu3aly y4eOHOro COTPYIHHUYECTBA C IEJaroraMd W CBEPCTHUKAMH, CIOCOOHOCTH K
MIOCTPOCHUIO UHIUBUAYaJIbHONW 00pa3oBaTeNbHON TPACKTOPUH, BIaJICHHE HABBIKAMU y4eOHO-
HCCIIEIOBATENIBCKOW, POEKTHON U COLMATIbHON JIEATEIIbHOCTH;

MPEAMETHBIM, BKJIFOYAIOIIUM OCBOCHHBIE O0YUYAIOIIMMUCS B XOJ€ M3yYEHUs y4eOHOTO
npeaMeTa yMEHUs, crielupuIecKre sl JaHHOM MpeAMETHOM 00JacTH, BUJBI ACATEIHHOCTH
MO TOJIYYEHUIO HOBOTO 3HAHHMS B paMKax Y4eOHOTO MpeaMeTra, ero MpeoOpa3oBaHUIO U
MPUMEHEHUIO B YYE€OHBIX, Y4YEOHO- TMPOEKTHBIX M COIHAIBHO-TIPOCKTHBIX CUTYaIUsX,
(dhopMUpOBaHNE HAYYHOTO THIIA MBIIIJICHUS, BIIaJIeHIEe HAYYHOH TEPMUHOIOTHEH, KIFOYEBBIMU
MOHSATUSAMH, METOJAMHU U TIPUEMaMH.

B CTPYKTYPC INIAHUPYEMBIX PE3YJIbTATOB BBIACIACTCA CICAYIOINE I'PYIIIbI:

JInuHOCTHBIE pe3yabTaThl B c(pepe OTHOLICHUIH o0ydaromuxcs kK cede, K cBoeMy
310POBbI0, K TIO3HAHUIO CeO:

— opueHTanus OOydaroluXcsi Ha JOCTH)KEHHWE JIMYHOTO CUACThsl, pPeaTu3alluio
MO3UTUBHBIX KU3HEHHBIX MEPCHEKTUB, WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K JIMYHOCTHOMY CaMOOMPENEICHHI0, CIIOCOOHOCTh CTaBUTh €M M CTPOUTH
’KU3HEHHBIE TUIAHbI;

— TOTOBHOCTb M CIIOCOOHOCTh OOECIeuuTh cede W CBOMM OJM3KUM JOCTOWHYIO
YKU3HB B MPOLIECCE CAMOCTOATEIIBHOM, TBOPUECKON U OTBETCTBEHHOMW JIESITEILHOCTH;

—  TOTOBHOCTH U CIIOCOOHOCTH O0YYArOMIMXCS K OTCTAMBAHHIO JINYHOTO TOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIPA0ATHIBATH COOCTBEHHYIO ITO3HITHIO
M0 OTHONICHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITHSM MPOIUIOTO M HACTOSIIETO Ha
OCHOBE OCO3HAaHHSI U OCMBICIIEHUS UCTOPHUH, NYXOBHBIX LIEHHOCTEH M JOCTHMKEHHUU HAallel
CTpPaHBbIL;

—  TOTOBHOCTH M CIIOCOOHOCTh O0YYAIOMINXCS K CAMOPA3BUTHIO U CAMOBOCITUTAHUIO B
COOTBETCTBUH C OOINEYEIIOBEYECKUMH IIEHHOCTSAMU M HeallaMU TPaKIAHCKOTo OOIIecTBa,
MOTpeOHOCTH B (DM3WYECKOM  CaMOCOBEPIICHCTBOBAHUM, 3aHIATHSIX  CIIOPTHBHO-
03JI0POBUTEIBHOU AEATEIBHOCTBIO;



— TOpUHATHE W peaju3anus [EHHOCTEH 3J0pOBOTO M 0e30macHOro odpasa >KU3HH,
OepeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DU3UYECKOMY U
MICUXOJIOTUYECKOMY 370POBBIO;

—  HENpUATHE BPEIHBIX IPHUBBIUCK: KYPEHUS, YIIOTPEOICHHS aJIKOTO0JIsl, HAPKOTUKOB.

JInuHocTHBIE pe3yjbTaThl B cepe oTHOmEeHUI odyuyarmmuxca kK Poccun kak k
Poaune (OTevecTBY):

— poccuiickas  HICHTUYHOCTb, CHOCOOHOCTH K  OCO3HAHHIO  POCCHUICKOMN
UJCHTUYHOCTH B TMOJHUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-
KyJIBTYpHOH OOLIHOCTH POCCHHCKOTo Hapona u cyande Poccum, matpuoTusm, roTOBHOCTh K
ciyxeHuto OTeyecTBy, ero 3allnuTe;

— yBaXEHHME K CBOEMY Hapojay, 4YYyBCTBO OTBETCTBEHHOCTH Iiepen PoauHoi,
TOPAOCTH 3a CBOM Kpail, cBor0 PoauHy, mporuioe 1 HacTosee MHOTOHALMOHAILHOTO Hapoaa
Poccun, yBakeHue K rocy1apcTBEHHBIM CUMBOJIaM (Tep0, (iar, THMH);

—  (opmupoBaHMe yBaKEHHSI K PYCCKOMY S3bIKY KaK T'OCYIapCTBEHHOMY SI3BIKY
Poccuiickoit denepanuu, SBIAIOMIEMYCS OCHOBOM POCCHUMCKOW WJIEHTHYHOCTH WM TJIABHBIM
(hakTOpOM HAIMOHATBHOTO CAaMOOIPEICICHNUS;

—  BOCHHUTaHUE YBAXEHUSA K KYJbTYpE, S3bIKaM, TPAAUIUSAM M OObIYasiM HapOOB,
npokuBaronux B Poccuiickoit denepanmu.

JInuHocTHBIE pe3yabTaThl B c(epe OTHOIIEHHIT 00y4yamIMXcsi K 3aKOHY,
rocy/IapcTBY H K I'PasKIaHCKOMY 00IIeCTBY:

—  TIPaXXTaHCTBEHHOCTb, FPAXKAAHCKAs MO3UIIMS aKTUBHOTO U OTBETCTBEHHOT'O 4JICHA
pOCCHIICKOTO 00IIecTBa, OCO3HAIOMIETO CBOM KOHCTUTYIMOHHBIC IpaBa M OOSM3aHHOCTH,
YB@)XKAIOIIETO0 3aKOH U MPaBOMOPSAOK, OCO3HAHHO MPUHUMAIOIIETO0 TPaJUllUOHHbBIE
HAllMOHAJIbHBIE M OOIIEYEIOBEYECKUE T'YMAaHUCTHUYECKHE M JEMOKpPAaTHYECKHUE LIEHHOCTH,
TOTOBOTO K YYaCTHUIO B OOIIIECTBEHHOW JKU3HH;

— [PU3HAHUE HEOTUYKJAEMOCTH OCHOBHBIX IIpaB U CBOOOJ YEIOBEKa, KOTOpHIE
MPUHAIEKAT KaXKIOMY OT POXKJIEHUS, TOTOBHOCTh K OCYILECTBICHHIO COOCTBEHHBIX MpaB U
cB00OOJT 06€3 HapyIIeHHs MpaB U CBOOOJ IPYTrUX JUIl, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIC
npaBa M CBOOOJBI 4YEJIOBEKA M TpakJlaHMHA COIJIACHO OOIIENpPU3HAHHBIM MPHUHLIUIIAM U
HOpMaM MEXIyHapogHoro mnpaBa M B coorBerctBuM ¢ Koncturynmein Poccuniickoit
®denepanu, IpaBoBas ¥ MOJIUTUYECKAsI TPAMOTHOCTB;

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAayKu U
OOIIIECTBEHHON NpaKTUKH, OCHOBAHHOE HA AMAIOre KYNbTyp, a TaKKe DPa3IU4HbIX (opM
0OIIECTBEHHOI'O CO3HaHMsI, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

— HHTEpUOpH3alMs LIEHHOCTEW JEMOKpAaTUM W COLMAJIbHOW COJUAAPHOCTH,
TOTOBHOCTh K JOTOBOPHOMY pEryJIMpOBaHUIO OTHOUIEHWH B TpyINIe WM COLUAIbHOMN
OpraHM3aluy;

— TOTOBHOCTb OOYYaIOIIMXCS K KOHCTPYKTUBHOMY YYacTHIO B MPUHSATHU pPEIICHUH,
3aTparuBaloOIlMX MX MpPaBa U MHTEPECHl, B TOM YHUCIIE B PA3IMUYHBIX (opMax OOIIECTBEHHOH
camMOoOpraHu3aluu, CaMOYIpaBIeHUsI, OOLIECTBEHHO 3HAYUMON e TEIIbHOCTH;

— TPUBEPKEHHOCTb  HAEIM  HMHTEPHALMOHAIM3Ma,  JIpYKOBl, = paBEHCTBA,
B3aMMOIIOMOIIIM HApOJOB; BOCHUTAHHE YBAKUTEIHHOIO OTHOIIEHHUS K HAIMOHAIBHOMY
JOCTOUHCTBY JIFOJIEH, X UyBCTBaM, PEJIUTHO3HBIM YOCKICHUSM;

— TOTOBHOCTb  OOyYarolIUXCsl  HPOTUBOCTOSATH  MJEOJIOTUM  JIKCTPEMHU3MA,
HaIMOHAN3Ma, KCeHO(MOOUH; KOPPYNIUHU; AUCKPUMHHALUH 110 COLUAIBHBIM, PEIUTHO3HBIM,
PacoBbIM, HALIMOHAJIBHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLUATIbHBIM SBJICHUSIM.

JIM4HOCTHBIE pe3yJbTaThl B cdepe OTHOMIEHHH 00yYAKIIHUXCH C OKPYKAIIUMU
JIOAbMM:



—  HPABCTBEHHOE CO3HAHME M TOBEJCHHE HA OCHOBE YCBOCHMS OOIIECYEIIOBEUECKUX
[ICHHOCTEH, TOJIEPAaHTHOTO CO3HAHMS W MOBEACHHS B IOJMKYIBTYPHOM MHPE, TOTOBHOCTH H
CIIOCOOHOCTH BECTH auajior ¢ Apyrumu JIrOJAbMH, AOCTHUIaTb B HCM B3aMMOIIOHHMMAHUA,
HAXOJHUTh OOIIHE IETH U COTPYAHUYATH JUISl UX JTOCTIKCHHUS;

— TpUHATHE TyMAaHUCTUYECKHX IIEHHOCTEH, OCO3HAHHOE, YBAXKHUTEIbHOE U
n00poXKeTaTeIbHOE OTHOIICHUE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

—  CIOCOOHOCTH K CONEPEKUBAHHIO M (OPMHPOBAHUE MO3UTUBHOTO OTHOILEHHS K
JFO/SM, B TOM YHCJIE K JIMIIaM C OTPaHUYEHHBIMHA BO3MOXKHOCTSIMH 3JI0POBBSI M MHBAIIU/AM,
Oepe’kHOe, OTBETCTBEHHOE M KOMIIETEHTHOE  OTHOIIEHHWE K  (usuueckoMy W
MICUXOJIOTUYECKOMY 3[JOPOBBIO IPYTHX JIFOAEH, yMEHUE OKa3bIBaTh EPBYIO TOMOIIIb;

—  (opmupoBaHUE BRIPAKEHHOW B TIOBEICHUU HPABCTBEHHOW TO3UIIMH, B TOM YHUCIIC
CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY 100pa, HPaBCTBEHHOTO CO3HAHUS M NOBEACHHS Ha
OCHOBE YCBOCHHS OOIICUEIIOBEUYECKUX IICHHOCTEH W HPABCTBEHHBIX YYBCTB (YECTH, J0JITa,
CIIPaBENTUBOCTH, MUJIOCEPUS U APYKETIO0HS);

- Pa3BUTHC KOMHGTGHL{I/If/’I COTPyAHHUYCCTBA CO CBCPCTHHUKAMH, ACTbMU MJIAAUICTO
BO3pacTa, B3pOCIHBIMH B  00pa3oBaTeNbHOH, OOIIECTBEHHO  MOJE3HOH,  y4eOHO-
MCCIIEI0BATENBCKOW, TIPOCKTHOM 1 APYIHX BUAAX EATEILHOCTH;

—  TOJICPAaHTHOE CO3HAHHE W TIOBEICHHE B IOJMKYJIBTYPHOM MHpE, TOTOBHOCTH U
CIIOCOOHOCTE BECTH auajior ¢ ApyYrumMu JIIoAbMH, JOCTUTAaTb B HCM B3aMMOIIOHMMAaHMA,
HAXOJIUTh OOIIME IEeNU U COTPYJHHYATh Ul UX JTOCTH)KEHHS, CIIOCOOHOCTh MPOTHUBOCTOSTH
HUACOJIOrMKU 3KCTPEMH3MA, HAllMOHAJIU3Ma, KCCHO(1)06I/II/I, AUCKpUMHHAIOWU 110 COLHAJIbHBIM,
PEIMTHO3HBIM, PAacOBBIM, HAIlMOHAJIBHBIM MPHU3HAKAM M JPYTUM HETaTHBHBIM COLUAIBHBIM
SABJICHUAM,

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHUH 00YYAIOUIMXCH K OKPY:KAOIIEMY
MHPY, *KH- BOii IPUPO/IEe, Xy103KeCTBEHHOI KYJIbTYpe:

—  MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAYKH,
3HAYUMOCTU HAYyKH, TOTOBHOCTbH K HAaYyYHO-TCXHUUYCCKOMY TBOPYCCTBY, BJIAICHUC
JOCTOBEpHON uH(MOpManMel O TMepeAOBbIX JOCTHKEHHUSX M OTKPBITHSX MHPOBOM H
OTEYECTBEHHON HayKM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMUSIX 00 YCTpOilcTBEe Mupa u
o01ecTBa;

— TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCJIE CaMOOO0pa30BaHUIO, HA
MPOTSHKEHUHM BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHHE K HEMpPEepPHIBHOMY OOPAa30BaHHMIO KaK
YCJIOBHIO YCTICIIHON MPO(PECCUOHAIBHON U 00IIIECTBEHHOM IeITeIbHOCTH;

—  DKOJIOTHYECKas KyJIbTypa, OEpeKHOE OTHOILICHHS K POIHOW 3eMIiie, MPUPOIHBIM
oorarctBaM Poccuu n MHpa; TIOHUMAHUC BIIMAHUSA COOUATIBHO-9KOHOMHWYCCKUX MMPOICCCOB HA
COCTOSTHME TPUPOIHON M COLMAIBHOU Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPHPOJHBIX
PECYPCOB;, YMCHUSA W HABBIKU Pa3yMHOI'0 IMPUPOAOIIOJIB30BaAHHA, HETCPIIMMOC OTHOIICHHUEC K
JNEUCTBUAM, MPHUHOCAIINM BpEA AIKOJIOTHM;, MPUOOPETEHHE OMbITa 3KOJOTO-HANPaBICHHON
JeSTEILHOCTH,

—  ACTETHYECKOE OTHOUIEHHS K MHUPY, TOTOBHOCTh K ICTETHUYECKOMY OOYCTpPOMCTBY
coOCTBEHHOTO ObITa.

JInuHoCTHBIE pe3yJbTaThl B chepe OTHOMIEHHIT 00y4alOIIUXCH K CeMbe U
poauTessiM, B TOM YHCJe MOAT0TOBKA K CeMeHHOM KU3HU:
- OTBETCTBEHHOE OTHOIIICHHE K CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUSA IEHHOCTEN CEMEMHOMN KU3HU;
- MOJIOKUTETIBHBIA ~ 00pa3  ceMbH, pOIUTENhCTBA  (OTLIOBCTBA U
MaTEepUHCTBA), UHTEPUOPHU3AIUS TPAAUIIMOHHBIX CEMEHHBIX IIECHHOCTEH.

JIM4HOCTHBIE pe3y/ibTaThl B cepe OTHOIIEHUNA 00y4arOUIUXCsl K TPyAy, B cdepe
COLMAJIBHO- IKOHOMMYECKHX OTHOLLICHU:



— yBaXEeHHE KO BceM (opmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOEHU
COOCTBEHHOCTH,

—  OCO3HaHHBIK BBIOOp Oymymield mpodeccuu Kak MyTh M CHOCO0 peanu3anuu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB,

—  TOTOBHOCTH OOYYArOIIUXCS K TPYIAOBOW MpodecCHOHANBHON NeATeIhHOCTH KaK K
BO3MOYKHOCTH  Y4acTHsi B pCUICHUW JIMYHBIX, OOIIECTBEHHBIX, T'OCYIapCTBCHHBIX,
OO0IIEeHAIIMOHANIBHBIX MTPOOJIEM;

—  TOTPEeOHOCTh TPYIUTHCS, YBaXCHHE K TPyLy W JIOASIM Tpyda, TPYIOBBIM
JTOCTIDKEHUSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHUE K Pa3HBIM BHJIAM
TPYAOBOM IESATENBLHOCTH;

— TOTOBHOCTh K CaMOOOCTYXHMBAaHHIO, BKIIOYas OOY4YeHHE ¥ BBIIIOJHCHUE
JIOMAaIIHUX 00SA3aHHOCTEM.

JIudHOCTHBIE Ppe3yjbTaTbl B cdepe (PU3HYECKOro, MCUXOJOTHYECKOTrO,
COIHAJIBHOIO M AKa- JeMUY€eCKOro 0J1arono/jy4unst 00y4armmxcs:

—  (uzmueckoe, HIMOLMOHAIBHO-TICUXOJIIOTUYECKOE, COIHUAIbHOE Oiaromnoiy4dne
o0ydJaromuxcs B )KM3HA 00pa30BaTEbHON OpraHU3aIiy, OIyIICHUE JeTbMU 0e30MacHOCTH |
TICUXOJIOTHYecKOro KoMmdopra, HHPOPMAIIMOHHOM 0€30MacHOCTH.

INJTAHUPYEMBIE METANIPEJIMETHBIE PE3YJIBTATBI OCBOEHUA OOII
COO

MertanpeameTHble pe3ynbTaThl OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM POrpaMMbl
IIpe/ICTaBJIEHbI TPEMS IPYyNIIaMH YHUBEPCAIbHBIX YueOHbIX aeiictBuil (YV ).

PET'YJISAATUBHBIE YHUBEPCAJIbHBIE YUEBHBIE JEVCTBUA

BbINYCKHUK HAYYUTCS:
—  CaMOCTOSITENIHO OIpEeNEeNsATh 1€, 33/1aBaTh NapaMeTpbl U KPUTEPUH, 110
KOTOPBIM MO>KHO ONIPEAEIUTD, UTO LENb JOCTUTHYTA;

—  OIICHMBaTh BO3MOXHBIE TIOCIIEICTBUS JOCTUKEHUS IIOCTaBICHHOM 11e7U B
NesITeTbHOCTH, COOCTBEHHOW KM3HM U JKU3HU OKPYXKAIOIIUX JI0/IeH, OCHOBBIBAsCh Ha
COO00paXKEHUSIX ITUKU U MOPaJI;

—  CTaBUTh U (hopMyIHpoBaTh COOCTBEHHBIE 33]Jaul B 00pa3oBaTeIbHOMN
JESTeIbHOCTH U KU3HEHHBIX CUTYaIUsX;

—  OLICHMBATh PECYPCHI, B TOM YHCJIE BPEMs U APYTHE HEMATEpUAIbHBIE PECYPCHI,
HE0OXO0IMMBIE I JOCTUKEHUSI TOCTaBJICHHOM 11eMH;

— BbBIOMpaTh MYTh [JOCTM)KEHHUS 1IN, IUIAaHUPOBaTh pellIeHHe

MTOCTABJIEHHBIX 3a71a4, ONITUMU3UPYS MaTepHalibHbIE U HeMaTepuaibHbIe
3aTparThl;

—  OpraHu3oBbIBaTh 3G EKTUBHBIH TOUCK PECYpPCOB, HEOOXOAUMBIX IS

JOCTHKEHHSI TOCTABJIEHHOW LIENH;
—  CONOCTaBJIATH MOJIYYEHHBIH PE3yJbTaT JEATEIbHOCTH C TIOCTABICHHOM 3apaHee
LEJIBIO.

MO3HABATEJBHBIE YHUBEPCAJIbHBIE YUEBHBIE JTEVCTBUA

BbinyCcKHUK HAy4YuUTCS:

— HWCKaTb M HaxXxoJuTh O00O0OIIEHHBIE CMOCOOBI pElIeHUs 3aaad, B TOM 4YHUCIE,
OCYIIECTBIISITh PA3BEPHYTHIH WH(POPMAIMOHHBIN TIOMCK W CTaBUTh Ha €r0 OCHOBE HOBBIC
(yueOHBbIe U TO3HABATENBHEIC) 3a/1a4H;



—  KPHUTUYECKH OLEHHBATHh M MHTEPIPETUPOBATH WH(POPMALMIO C PA3HBIX MO3UIIHIA,
pacrno3HaBaTh U (PUKCHUPOBATH MPOTHUBOPEUHS B UH()OPMALIMOHHBIX UCTOYHHKAX;

—  HCIOJIb30BaTh pa3inuHbIe MO/IETIbHO-CXEMAaTHUECKHE cpeacTBa AN
MPEACTABJICHUS CYLECTBEHHBIX CBA3EH M OTHOLIEHWH, a TaKKe IPOTUBOPEUYUN, BBISIBICHHBIX
B UH(OPMALIMOHHBIX UCTOUYHUKAX;

— HaxOOuTh M MPUBOAUTH KPUTHUYECKUE APTYMEHTHl B OTHOILUEHUU ACUCTBUH H
CYXJEHUHM Jpyroro, CHOKOWHO U Pa3yMHO OTHOCUTBHCS K KPUTUYECKUMM 3aMEUYaHUSIM B
OTHOIICHUH COOCTBEHHOIO CYXKIEHUS, paccMaTpuBaTh HX KaK pecypc COOCTBEHHOIO
pa3BUTHS;

—  BBIXOJUTHb 332 paMKH y4eOHOro IMpeAMeTa M OCYIIECTBISThH LieJeHANpaBICHHBIN
MOMCK BO3MOKHOCTEH ISl IHMPOKOTO MEPEHOCA CPEICTB U CIIOCOOO0B JCHCTBUS;

—  BBICTpauMBaTh WHAMBUAYAJIbHYI0 00pa3oBaTelbHYIO TPAaEGKTOPUIO, YUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OIPaHUYEHUS;

—  MEHSATh U yJIEepP>KUBATh Pa3HbIC O3ULIMHU B [I03HABATEIILHON IEATEIbHOCTH.

KOMMYHUKATHUBHBIE YHUBEPCAJIbHBIE YUYEBHBIE JEHCTBUSI

BbINyCKHUK HAYYHTCS:

—  OCYIICCTBIIATH JCJIOBYI0O KOMMYHHKAITMIO KaK CO CBEPCTHHKAaMH, TaK M CO
B3pOCIBIMU (KaK BHYTPU 00pa30BaTEeIbHON OpraHU3aliH, TaK U 3a e¢ MpejieiaMu ), MoI0MpaTh
MapTHEPOB ISl JEJOBOM KOMMYHHKAIIMM HCXOIS M3 COOOpaKEHHWH pe3yabTaTUBHOCTU
B3aMMOJIEMCTBHS, a HE JIMYHBIX CUMIIATHA;

— MM OCYLIECTBJICHUU IPYNIOBOM pabOThI ObITh KaK PYKOBOAUTEJIEM, TAK U YIEHOM
KOMaH/Ibl B Pa3HbIX POJISIX (T€HEPATOp UICH, KPUTHK, UCTIOJTHUTEIb, BRICTYHAOIINN, YIKCIEPT
U T.1.);

—  KOOPJIWHHPOBATH WU BBINOJHITH pabOTy B YCIOBHSX PEabHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

—  pa3BEepHYTO, JIOTMYHO W TOYHO W3JIaraTh CBOI TOYKY 3PEHHSI C UCIOJIb30BaHUEM
AJCKBATHBIX (yCTHI)IX nu HI/ICI)MGHHI)IX) SA3BIKOBBIX CpeI[CTB;

—  pacmo3HaBaTh KOH(GIMKTOTCHHBIE CUTYAllMH U MPEIOTBpaIlaTh KOHPIUKTHI 10 HX
aKTUBHOHN (a3bl, BBICTpauWBaTh JEJIOBYIO M 00pa30BaTEIbHYI0 KOMMYHUKAIMIO, H30eras
JTUYHOCTHBIX OIEHOYHBIX CYXKJICHUU.

INJIAHUPYEMBIE IPEJMETHBIE PE3YJIBTATHI

B pe3syabTtare M3ydeHuss y4yeOHOro mpeaMera «XuMHS» Ha YPOBHe CpelHeEro
o0u1ero o6pa3o- BaHus:

BbinyckHuk Ha 6230BOM YPOBHE HAYUMTCSH:

—  packpblBaTh Ha MPUMEPAX POJIb XMMHUHU B (POPMHPOBAHMHN COBPEMEHHON HAyYHOMN
KAapTUHBI MUPA U B IPAKTUYECKOMN NEATEIbHOCTU YEJIOBEKA;

—  JIeMOHCTpUPOBAaThb Ha MPHUMEpPAX B3AMMOCBSI3b MEKIYy XHMHEHM W JPYyrUMU
€CTECTBEHHBIMHU HaYKaMH;

—  packpblBaTb Ha IpUMepax IOJIOKEHUS TEOPUM XHMHYECKOro CcTpoeHus A.M.

byrneposa;

— noHuMmarb ¢usnyeckuit cmeica [lepuoanueckoro 3axona J[.MI. MenneneeBa u Ha
€ro OCHOBE OOBSACHATH 3aBUCUMOCTh CBOMCTB XMMHUYECKHX 3JIEMEHTOB U O0pa30BaHHBIX UMH
BELIECTB OT 3JIEKTPOHHOTO CTPOCHUSI aTOMOB;

—  OOBSICHATH MPUYMHBI MHOTOOOpa3us BELIECTB Ha OCHOBE OOIIMX MpeACTaBICHUI
00 UX COCTaBe U CTPOCHUH;

— IPUMEHATH IpaBUjia CHUCTEMAaTHYECKONW MEXIyHapOJHOM HOMEHKJIATyphl Kak
Cp€aAcTBa pa3jiniuCHUA U I/I)IeHTI/ICbI/IKaHI/II/I BCIIECTB I10 UX COCTAaBYy U CTPOCHUIO,

—  COCTaBIISATh MOJIEKYJISIPHBIE M CTPYKTYPHBIE (POPMYJIBI OPraHUYECKHX BEIIECTB KaK
HocuTenell MHGOpMaluu O CTPOSHMM BEIIEeCTBA, €ro CBOMCTBAX M MPUHAUIEKHOCTU K



OMpeIEICHHOMY KJIAaCCY COCIMHEHMUIA;

—  XapaKTepu30BaTh OPraHUYECKHUE BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBONCTBaM,
yCTaHaBJIUBATh MPUYUHHO-CICACTBEHHBIC CBSI3M MEXJY JaHHBIMH XapaKTepUCTUKAMHU
BEIIECTBA;

— TNOpPUBOJUTH NPUMEPHl XUMHUYECKHUX PEAKIUH, PACKPBIBAIOLIUX XapaKTEpPHbIC
CBOWCTBAa THIMYHBIX TIPEJICTABUTENICH KJIAaCCOB OPraHMYECKHMX BEIIECTB C IIEJIBI0 HX
UICHTH(PUKAIUN 1 00bICHEHUS 0071aCTH TPUMECHCHHUS,

—  TPOTHO3UPOBATh BO3MOXXKHOCTH IPOTEKAHUS XUMHUYECKHUX PEAKIUHA Ha OCHOBE
3HAaHUW O THUNAX XHUMHUYECKOW CBSI3M B MOJIEKYJIaX PEAareHTOB MU HX PEAKIMOHHOMN
CIIOCOOHOCTH;

—  HCHOJIb30BaTh 3HAHUSA O COCTaBE, CTPOCHHH M XUMUYECKHUX CBOMCTBAxX BEIIECTB
JUTs1 6€301MacHOT0 MPUMEHEHHS B IPAKTUUYECKOM JCSITEIIBHOCTH;

—  NPUBOJUTH TPUMEPHI MPAKTHYECKOTO HUCIOIB30BaHUS MPOAYKTOB TepepaboTKu
HepTH W TPUPOTHOTO Ta3a, BBICOKOMOJICKYJISIPHBIX  COCIMHEHHH  (TIOJUATHUIICHA,
CHUHTETUYECKOT0 Kay4yyKa, alleTaTHOrO BOJIOKHA);

—  TPOBOJUTH OIBITHI IO PACIIO3HABAHWIO OPTraHMYECKUX BEIICCTB: TJIUIICPUHA,
YKCYCHOW KHCIJIOTBI, HENPEICIbHBIX JKHPOB, TIIOKO3BI, Kpaxmala, OCIIKOB — B COCTaBe
MUIIEBBIX MPOJAYKTOB U KOCMETUYECKUX CPE/ICTB;

— BJIAAETh TpaBWJIaMU U TpHeMamMu 0e30MacHOM paboThl C XUMHUYECKUMH
BelIeCTBaMH U J1a00paTOPHBIM 000PYIOBAHHEM;

—  yYCTaHaBJIUBaTh 3aBUCHUMOCTb CKOPOCTH XUMHYECKOW pEaKIMU M CMEIICHUS
XUMHUYECKOTO PaBHOBECHSI OT PAa3IMUHBIX (DAaKTOPOB C IIENIBIO ONPEIACICHUS ONTHMAIbHBIX
YCJIOBUH MPOTEKAHHUS XUMHUECKUX MPOIECCOB;

—  TPHUBOJHUTH NMPUMEPHI THAPOIIH3A COJICH B MIOBCETHEBHOM KU3HH YETIOBEKA,

—  TPUBOJUTH MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIHN B MPHUPOJIE,
MIPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEACITCILHOCTH OPTaHU3MOB;

—  NPUBOJUTH MPUMEPHl XUMUYECKUX PEAKIIHA, PACKPBIBAIOIINX OOIINE XUMUYECKUE
CBOMCTBA MPOCTHIX BEIICCTB — METAJIJIOB M HEMETAILIIOB;

—  TPOBOJUTH pacyueThl HA HAXOXKJICHHE MOJEKYJISIPHOU (DOPMYIBI YTIIEBOIOPOA TIO
MPOJYKTaM CrOpaHusi M MO €ro OTHOCUTEIbHOM IMJIOTHOCTHM U MAcCCOBBIM JOJISIM 3JIEMEHTOB,
BXOJSIINX B €r'0 COCTAB;

— BIAAETh TMpaBWJIaMU O€30MaCHOTO OOpalleHus ¢ €JAKUMH, TOpPIOYUMH U
TOKCHUYHBIMU BEIIIECTBAMH, CPEACTBAMHU OBITOBON XUMUU;

—  OCYIIECTBIISTh TIONCK XUMUYECKOU uHbOpMaIuu (0] Ha3BaHUAM,
UJeHTUPUKATOpaM, CTPYKTYPHBIM (pOpMyJiaM BELIECTB;

— KPUTHYECKH OIIEHWBAaTh W HWHTEPIPETHUPOBATh XUMHUYECKYI HWH(OpMaIIUIO,
COJZiep>Kallylocs B COOOIIEHHUSX CpEeACTB MaccoBod uH(popmanuu, pecypcax HHTepHera,
Hay4YHO-TIOMYJISIPHBIX CTAThSX C

TOYKH 3pCHUA CCTCCTBGHHO-HaquOfI KOPPEKTHOCTH B LCJIAX BBIABIICHUA OIINOOYHBIX CY)KIIGHI/Iﬁ
1 GOpMHUPOBAHUS COOCTBEHHOH MO3UIUH;

- MMpeaACTaBIATH nyTH peICHUA rJ100aJIbHBIX HpO6J’ICM, CTOAIIUX nepen
YeJIOBEYECTBOM: IKOJIOTUYECKUX, YHEPIeTUUYECKUX, CBHIPHEBBIX, U POJIb XUMHHU B PELICHUU
3TUX IPOOIIEM.

BbinycKHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYHThCS:

—  WIIOCMPUPOBAms HA NPUMEPAX CMAHOBLEHUE U IBOTIOYUIO OP2AHUYECKOU XUMUU
KaK HAyKU HA Pa3IUYHbIX UCIOPUYECKUX d9MANax ee pa3eumusi;

—  UCNONb306aMb MemoObl HAYYHO2O0 NO3HAHUA NPU BLINOJIHEHUU NPOEKMOo8 U
YuebHO- UCCIe008amenbCKux 3a0ay Nno U3VYEeHUI0 C8OUCMS, CHoco008 NONVYeHUs U
PACNO3HABAHUSL OPLAHUYECKUX 8eULeCNE,

—  00vACHAMb NPUPOOy U CHOCODbL 0OPA308AHUA XUMUUECKOU C8A3U. KOBAIEHMHOU
(noNAPHOU, HEeNnoNAPHOU), UOHHOU, MeMmAaIIUYecKoll, B000POOHOU — C Yelblo ONpedeieHUs



XUMUYECKOU aKMUGHOCU GeUeCme;

—  YCMAaHABIUBAMb 2eHEMUYECKYIO C853b MeHCOY KIACCAMU OP2AHUYECKUX 8eujecms
0111 0O0CHOBAHUS NPUHYUNUATLHOU BO3MONCHOCU NONYYEHUS OP2AHUYECKUX COeOUHEHUll
3A0AHHO20 COCMABA U CIMPOEHUSL,

—  YCcmaHaenueamv 83auMOCeaA3U Mexcoy gakmamu u meopuel, NPUYUHOU U
creocmeuem npu ananiuze npooIeMHbIX cumyayuti 4 060CHOBAHUU NPUHUMAEMBIX peuleHUll Ha
OCHOBE XUMUYECKUX 3HAHUU.

Xumusa

B cucreme ecrecTBEeHHO-HAyYHOrOo 0OOpa30OBaHUs XUMHS KaK Y4eOHBIM TpPEIMET 3aHUMAcT
BOXHOE MECTO B IIO3HAHUM 3aKOHOB MPHUPOABI, (OPMHUPOBAHMH HAYYHOM KapTUHBI MUDPA,
XUMHYECKOH TPAMOTHOCTH, HEOOXOIWMOW [JIsi TOBCETHEBHOW J>XWU3HHM, HABBIKOB 370POBOTO U
0e30macHOTO JUIs YeJIOBeKa M OKPYXKAIOIICH ero cpeapl oOpa3a >KM3HHU, a TaKKe B BOCIIUTAHHH
IKOJIOTHYECKON KYIbTYphI, (GOPMUPOBAHUH COOCTBEHHOU MO3UIIMU 10 OTHOIICHUIO K XUMUYECKOU
nH(pOpMaLIUY, TOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB.

YcnemHocTs u3y4eHus: y4eOHOro MpeaMeTa CBsA3aHa ¢ OBJaJCHHEM OCHOBHBIMH IOHSATHIMU
XUMHHU, HaydyHbIMU (DaKTaMu, 3aKOHAMH, TEOPHSIMH, NPUMEHEHUEM IIOJYyYCHHBIX 3HAHUM Ipu
pEeLICHUHN NIPAKTUYECKUX 3a/1a4.

B cootBerctBun ¢ ®I'OC COO xumusi MOXET M3y4arbCsi Ha 0a30BOM M YIiyOJI€HHOM
YPOBHSIX.

N3ydyenne  xuMum  Ha  0a30BOM  ypOBHE  OPHEHTUPOBaHO Ha  oOecredyeHHe
001e00pa3oBaTeNbHON U OOIIEKYIBTYPHOM MOATOTOBKH BHIITYCKHUKOB.

COI[ep)KaHI/IC 6a3oBoro Kypca IMO3BOJISICT PACKPBITh BEAYIIUC UACH U OTACIIBHBIC ITOJIOKCHUA,
BA)XHBIC B ITO3HABATCIIBHOM W MHUPOBO33PCHUYCCKOM OTHOIICHUH: 3aBUCUMOCTDb CBOICTB B€HICCTB OT
COCTaBa U CTPOCHMU, O6YCJ'IOBJ'IGHHOCTL MNPUMCHCHUA BCUICCTB HUX CBOﬁCTBaMH; MaTCpraJIbHOC
CANHCTBO HCOPTaHUYCCKUX H OPraHUYCCKHX BCHICCTB; BO3pacTaroliasd poJjib XMMHUH B CO3OaHWUU
HOBBIX JICKAPCTB U MAaTCPHAJIOB, B SKOHOMUH CBIPBS, OXPaHC OKPY)KaIOH_Ieﬁ Cpcabl.

W3yueHrie XUMuu Ha yriyOJIEHHOM YpOBHE IPEAIOJIaraeT MOJHOE OCBOCHHE 0a30BOro Kypca
U BKJIIOYAET paCIIUpPEHHE MPEIMETHBIX pE3YylbTaTOB M COACpPXKaHHSA, OPUEHTHPOBAHHOE Ha
MOATOTOBKY K TOCJENYIOUIeMy Mpo(eccHOHAIbHOMY O0pa30BaHMIO; Pa3BUTUE WHIAMBHUAYaJIbHBIX
criocoOHocTe oOyuaromuxcsi myreM Oojiee IIIyOOKOTo, 4eM 3TO IMpeaycMarpuBaercsi 0a30BbIM
KypCOM, OCBOEHHUS OCHOB HAayK, CHCTEMaTHYE€CKUX 3HAHUW; YMEHHME INPUMEHSTh MOJIyYEHHbIE
3HAHUS JUId PpEIIeHUs MPaKTHYECKUX M y4eOHO-HMCCIIEOBAaTENbCKUX 33aJad B H3MEHEHHOM,
HECTaH/JapTHOM CHUTYallMd; YMEHUE CHUCTEMaTU3UpoBaThb U 00O00LIATh IOJYYEHHbIE 3HAHMSL.
W3yuenune npeamera Ha yriayOJIeHHOM YpPOBHE MO3BOJISIET CHOPMHUPOBATH Y 00YJaIOLINXCS YMEHHE
aHAJIM3UPOBaTh, MPOTHO3UPOBAaTH M OIEHMBATh C TO3MIMHM HKOJOTMYECKON Oe30macHOCTH
MOCTIe/ICTBUS OBITOBOM M NMPOU3BOACTBEHHOMN JESTENbHOCTH YeNIOBEeKa, CBSI3aHHOM C TMOJIY4YEeHUEM,
MIPUMEHEHHUEM U TIepepabOTKOM BEIeCTB.

Nzyuenne mnpeamera "Xumus" B dYacTH (OPMHPOBAHUSA y OOyYarolIUXCS HAYYHOTO
MHPOBO33PEHHUS, OCBOEHHS OOIIEHAYyYHBIX METOJOB I[IO3HAHUS, a TaKXkKe MPaKTUYECKOro
NPUMEHEHHsT HAyYHBIX 3HAaHUM OCHOBAHO Ha MEXIIPEIMETHBIX CBS3SAX C HpeAMeTaMH oOiacTei
€CTECTBEHHBIX, MaTEMaTUYECKUX U TYMaHUTapHBIX HayK.

[TpumepHas mporpamMma ydeOHOro mpeamera "Xumusa" cocTaBieHa Ha OCHOBE MOAYJIBHOTO
MPUHIIMIIA [TOCTPOEHMsI y4eOHOro MarepHualia, He OIpenesseT KOJUYECTBO YacOB Ha HM3ydeHHe
y4eOHOro mpeaMeTa M KJAcchl, B KOTOPHIX MpEAMET MOXET u3ydarbcs. KypcuBoMm B ImpHMEpHBIX



y4eOHBIX MPOTpaMMax BBIJIEICHBI SJIEMEHTHI COACPKAHMSI, OTHOCSIINECS K Pe3yabTaTaM, KOTOPBIM
oOydaroruecs "Mmoaydar BO3MOKHOCTh HAy4UThCs .

MpumepHaa NPOrpamma y4mTbiBAaeT BO3MOXKHOCTb MOJIYYEHUA 3HAHWI B TOM YMCae Yepe3 NPAKTUYECKYIO
0eATeNbHOCTb. B nporpamme cofeprKUTCA NPUMEpPHbIA NepeyeHb NPaKTUYECKUX paboT. Mpu cocTaBneHmmn
paboyeint nporpammbl y4uTenb BrpasBe BbiObpaTb M3 nepeyHs paboTbl, KoTopble cuyuTaeTr Haubonee
uenecoobpasHbiMUK, C y4ETOM HEOBXOAMMOCTM AOCTUNKEHUA NPEAMETHbIX PE3yNbTaTOB.

Yrny6neHHbIN YpOBeHb

OCHOBbI OpraHM4YecKon XumMmmumn

IlosiBeHue M pa3sBUTHE OPraHUYECKOM XMMMM Kak Hayku. IIpenmer opraHMdueckod XUMUHU.
MecTo M 3HayeHME OPraHMYeCKOM XUMHHM B CHCTEME €CTECTBEHHBIX HayK. B3aumocBs3b
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB.

XHUMHUYECKOE CTPOCHHE KAK TMOPSAOK COEAUHEHUST aTOMOB B MOJIEKYJE COIJIACHO HX
BaJICHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUECKOIO CTPOEHUS] OPraHUYECKUX COEAUHEHUN
A.M. byrnepoBa. YriaepoJHblil CKeJIeT OPraHMYeCKOW MOJIeKYJbl. KpaTHOCTh XMMHYECKOU CBSA3H.
3aBUCUMOCTb CBOWCTB BEIIECTB OT XMMHUYECKOTO CTpOEHUs Mojekya. M3oMepuss U H30MeEpHI.
[Tonstue o dyHkMoOHaIbHOU rpymme. [IpuHIHNBI KiIaccuUKALMU OPTaHUYECKUX COCTUHEHHM.
MesxayHapoHass HOMEHKJIATypa U IPUHIUITE 00pa30BaHUs Ha3BaHUH OPraHUYECKUX COCIUHEHHN.

Knaccudukanmmss M 0OCOOEHHOCTH OpPraHMYECKUX peakinuii. PeakIuoHHBIE IIEHTPBI.
[TepBoHavasibHbIE MOHATHSA O TUIIAX U MEXAHU3MAX OPraHUYECKHX peakuuid. ['oMoIuTHYECKHl U
TeTEPOTUTHIYCCKUN pa3phlB KOBAJICHTHON XUMHUYECKON CBs3H. CBOOOTHOpATIUKAIBHBIA M MOHHBIN
MEXaHU3MBbI peakiuu. [ToHsTHE 0 HyKJIeOpHIIe U MISKTPOduIIe.

AnkaHbl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa. sp°-ruGpumsanms
opOutaneii aromoB yriepoja. lomomormdeckuiéi psg u obOmas  (GopMmyia  alKaHOB.
Cucrematnueckass HOMEHKJIATypa aJlKaHOB M paJuKaloB. l30Mepus yriepogHOro CKenlera.
®dusnyeckre CBONCTBA aJIKAHOB. 3aKOHOMEPHOCTH M3MEHEHUsI (U3NYECKUX CBOMCTB. XUMHUYECKUE
CBOMCTBA QJIKaHOB: T'aJIOTEHUPOBAHUE, NETUIPUPOBAHKE, TEPMUUYECKOE PA3JIOKEHUE, KPEKUHT KaK
CHOCOOBI MOJIYYEHHUS] BaXXKHEWIINX COEIMHEHUN B OpPraHMYeCKOM CHUHTe3e. [ 'opeHue ajlkaHOB Kak
OJIMH U3 OCHOBHBIX MCTOYHUKOB TEIJIa B NMPOMBIIUIEHHOCTH U ObITY. M30Mepu3aius Kak crocoo
MIOJIy4Y€HUsI BBICOKOCOPTHOTO OeH3MHa. MeXaHu3M peakiMi CBOOOJHOPAJAMKAIBHOIO 3aMEIIeHHUS.
ITonyuenne ankanos. Peakuus Bropua. HaxoxneHne B npupo/ie 1 IPUMEHEHHUE aJIKaHOB.

[uxnoankanpl. CrTpoeHHe MoOJeKyn MuKIoankaHoB. OOmas Qopmysia HUKIOATKAHOB.
Homenknarypa mukinoankanoB. M3oMepus HIUKIIOATKAHOB: YIJIEPOJHOTO CKelleTa, MEXKJIaccoBas,
MPOCTpaHCTBeHHAs (IMc-TpaHCc-u3oMepusi). Crnenuduka CBOWCTB IMHUKIOAIKAHOB C  MajbIM
pazMepoM 1ukia. Peakiy npucoeuHeHus 1 paJuKaIbHOTO 3aMEIICHHUS.
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ANkeHbl. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJIbl JSTHJIEHA. Sp -

rubpuausanus op6urtaneii atomos yraepoga. O- um T -cssu. [omonorudeckuii psax U obmias
¢dopmyna ankeHoB. HomeHnkiarypa ankeHoB. I3oMepHs ajKeHOB: YIJIEpOJHOIO CKeJeTa,
MOJIOKEHNUS ~ KpaTHOW  CBSI3M, IPOCTPAaHCTBEHHas  (LMC-TPAHC-U30MEpHs), MEKKIACCOBas.
dusnueckue CBOWCTBA alKEeHOB. Peakuuu 31eKTpoQUIBHOrO MPUCOECTUHEHUS KaK CIoco0
MOJIy4eHUs1 (QYHKIMOHAIBHBIX MPOU3BOAHBIX YIieBoJoponoB. IlpaBmio MapkoBHHKOBa, €ro
9JIEKTpOHHOE o0OocHOBaHHWe. Peakuunm oxucneHuss u  noinuMmepuzanmu. [lomudTuiaeH Kak
KPYITHOTOHHQXHBIA TMPOJIYKT XMMHMUYECKOTO MpPOM3BOJACTBA. [IpomblliuieHHbIE M J1abopaTOpHBIE
crioco0bl oy4eHus ankeHoB. [IpaBuio 3aiinesa. [IpuMeHeHne ankeHoOB.

Anxanuensl. Kiaccudukanus ankaJueHOB [0 B3aUMHOMY PACIIONIOKEHHIO KPAaTHBIX CBS3€H B



Mosiekyne. (OcoOEHHOCTH BJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHHSI CONPSKEHHBIX
ankagueHoB. OOmas ¢opmyna ankaaueHoB. HoMeHknaTypa u u3omMepus ankaaueHoB. Ou3nyeckue
CBOMCTBa  ajKaJMEHOB. XHUMHYECKHE CBOWCTBA AJKAaJUEHOB: pEaKUUU [PUCOEAUHEHUS
(rugpupoBaHMe, TaJOreHUpOBaHUE), TopeHuss W mnoiaumepuszauuu. Bkmag C.B. Jlebenesa B
MOJTyYeHHE CHUHTETUYECKOro Kayuyyka. Bynkanuszamms kaydyka. Pesmna. MHuorooOpasue BUIOB
CUHTETUYECKUX KaydyKOB, UX CBOMCTBA U npuMeHeHue. [lomyuenue ankaaneHoB.

ATNKUHBI. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl alleTUJIEHA. Sp-
rubpuanzanus opOuTaneil aToMoB yriepona. ['omonoruueckuii psix u oOmast Gopmyna alKuHOB.
Howmenxkinarypa. M3omepusi: yriepoJHOrO CKEJETa, IMOJOXKEHUS KPATHOM CBSI3M, MEXKIIACCOBAS.
du3nyecknue CBOKWCTBA AJIKMHOB. XMMHUYECKHE CBOMCTBA AJIKMHOB: PEAKIMU MPUCOCTUHEHHS Kak
Croco0 MOJIy4eHHUs MOJMMEPOB U JAPYTUX IMOJE3HBIX MPOAYKTOB. Peakmuu 3amemieHusi. ['opeHue
alleTWJIeHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHHU JMJisi CBApKU U PE3KH METaJUIoB.
HonyquHe AllCTUJICHA MMUPOJIM30M MCTAaHa U Kap6I/II[HbIM MCTOJO0M. HpI/IMeHeHI/Ie alcTHUJICHA.

Apenbl. Uctopust oTkpbiTHs OeH3osa. CoBpeMEHHbIE MpEACTaBIEHUS 00 3JIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpOoeHHH OeH3ousa. M3omMepus 1 HOMEHKJIaTypa roMoyioroB Oensona. OO6rmas
¢dopmyna apeHoB. dusnueckue cpoicTBa OeH30ja. XMMHMUYECKHE CBOWCTBA OCEH30Ja: peakuuu
AMEKTPOPUIBHOTO 3aMelIeHus (HUTPOBaHHWE, TaJOTCHUPOBAHUE) KaK CIIOCO0  IONTYYCHHS
XMMUYECKHX CPEJICTB 3allUThl PACTECHUI; MpUCOeIUHEHNs (THAPUPOBAHKE, FAJIOTEHUPOBAHNE) KaK
JI0Ka3aTelbCTBO HENpPEAETbHOr0 Xapakrtepa Oensona. Peakmus ropenmsa. Ilomydenue Oen3oma.
OcoO6eHHOCTH XMMHUYECKUX CBOMCTB TONyosa. B3auMmMHOe BiIMsSHHME aTOMOB B MOJEKYJe TOJYOJia.
Opuentannonnsie 3G exTsl 3amectuteneil. [I[puMenenne romoaoros 6eH301a.

Crnuptel. Knaccudukanus, HoMmeHki1atypa cnupToB. 'omonoruueckuit psag u odmas Gopmyna
IIPEACIIBHBIX  OJHOAaTOMHBIX cIHUPTOB. M3omepus. @dusmyeckue CBOHCTBA  IIPEAEIBHBIX
OJTHOATOMHBIX CIUPTOB. BosopojHas CBsI3b MEXIY MOJEKYJaMH M €€ BIMSHHME Ha (U3UYECcKue
CBOMCTBa cIUPTOB. XMMHUUYECKHE CBOIMCTBA: B3aUMOJEHCTBHE C HATPUEM KaK CIIOCO0 YCTAaHOBJICHUS
HQJINYMS TUIPOKCOTPYIIBI, C TaJOre€HOBOJOPOJAaMHM Kak CIIOCO0 MOJyYeHHs pPacTBOPHUTENEH,
BHYTPH- U MEXMOJIEKYJIIpHas aAeruaparanus. Peakius ropeHus: cuupTsl Kak TOIMBO. [lomydenue
3TaHOJIA: PeaKlus OpOXKEHUs TIIOKO3bl, TMIApaTalys 3TwieHa. [I[puMeHeHne MeTaHoda U 3TaHOoIA.
dusnonoruyeckoe ACWCTBUE METAaHOJA M 3TAaHOJA Ha OPraHU3M 4YeJOBEKa. OTUIICHIVIMKONIb U
INIMLEPUH KaK MPEACTABUTENN IPEIEIbHBIX MHOTOATOMHBIX CIIUPTOB. KadecTBeHHas peakius Ha
MHOI'OATOMHBIE CIIUPTBI W €€ MNPHUMEHEHUE [UI pacllo3HAaBaHUs IJIMLIEPUHA B COCTaBe
KOCMETHUYECKHUX CpeACTB. lIpakTnyeckoe npuMeHEHUE STUIICHITIMKOIIS U TTIMLEPHUHA.

®enon. CtpoeHue Mojekyibl QeHona. B3zanMHoe BiMsHHME aTOMOB B MoJjeKyle (eHoua.
®dusnueckue cpoicTBa (eHona. XMMUYECKHE CBOMCTBAa (peakuMH C HATPUEM, T'MJIPOKCUIAOM
Hatpusi, opomom). [Tonyuenue denona. [Ilpumenenne Gpenona.

Anpaeruapl U KeToHbl. Krnaccudukamus anapaeruioB u KeToHOB. CTpoeHHe MpeielbHbIX
NBJACTUIOB.  DJIGKTPOHHOE W  TMPOCTPAHCTBEHHOE  CTPOEHWE  KapOOHWIBHOW  TPYIIIBL.
I'omonoruueckuit psan, obmas ¢opMyla, HOMEHKIATypa M W30MEpHs MpeNeibHBIX albIeTHIIOB.
®uU3NYECKUE CBOMCTBA MPEAEIBHBIX aIbJETUA0B. XUMUUYECKUE CBOMCTBA MPEAEIbHBIX albJIETUIOB:
THAPUPOBAaHUE; KAYECTBEHHBIC PEAKIMM Ha KapOOHWIBHYIO Tpymmy (peakuus ''cepeOpsHOTo
3epkana", B3aumojnenctBue c ruapokcuaoM menu (II)) m ux mpumeneHue ans oOHapYKEHHUS
MpeAeNbHBIX  aJbJETUIOB B IMPOMBIIUIEHHBIX CTOYHBIX Bojax. llomydyeHue mnpeaenbHbIX
aNbJICTUIOB: OKHCJIICHUE CIHMPTOB, TuapaTarus ametwieHa (peaknus Kydepoa). TokcuaHOCTBH
anpneruioB. [[puMenenue Gpopmanbaernia u aneraibaeruaa. AIETOH KaK IpeaCTaBUTeNb KETOHOB.
Ctpoenue moiekyisl aiieToHa. OCOOEHHOCTH peaKIi OKUCIICHHs arleToHa. [[pumenenue aneroHa.

KapOonoBele kucnotel. Knaccudukanus u HOMEHKIATypa KapOOHOBBIX KHCIOT. CTpoeHHe
Mpe/ieIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE



KapOOKCWIIbHOW Tpymmbl. ['omMonorudeckuii psix U obmas ¢opmyna MperenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. PHU3MUECKUE CBOMCTBA NpPENENbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.
XUMHUYECKHE CBOMCTBA IMPEEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (pEaKkIMH ¢ METalIaMH,
OCHOBHBIMM  OKCHJIaMH, OCHOBaHMSIMH M COJIIMH) KakK IIOATBEP)KIACHHME CXOJACTBA C
HEOPTaHMYECKUMHU KHUCIOTaMHu. Peakuus »>Tepupukanmu u ee o0paTUMOCTh. BrusHue
3aMeCTUTENed B YIJIEBOJOPOJHOM paJMKale Ha CHUIy KapOOHOBBIX KHCIOT. OcoOEHHOCTH
XUMUYECKUX CBOMCTB MYPAaBbUHOM KHCIOTBL. IlomydeHue npenenbHbIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJOT: OKHMCJIEHHE aJKaHOB, QJKEHOB, IIEPBUYHBIX CIIHUPTOB, aJbJEIH/IOB.
Baxmweiimme npeacTaBuTen KapOOHOBBIX KUCIIOT: MypaBbUHAsI, YKCycHas U OeH3oiiHas. Beicime
IpeJelibHbIe U HempeaeabHble KapOOHOBBIE KUCIOTH. Ontudeckas uomepus. ACUMMETpUYECKUN
aroMm yriiepoa. [Ipumenenne kapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl 1 xupbl. CTpoeHHE U HOMEHKJIATypa CIOKHBIX 3(UpoB. MexknaccoBas
u30Mepus ¢ KapOOHOBBIMH KHciaoTaMHu. CriocoObl MOMy4YeHHsl CIOXKHBIX 3¢upoB. OOpaTUMOCTDH
peakuuu stepudukanuu. IlpumeHeHue ClOKHBIX 3(QUPOB B MNHUIIEBOH M MapproMepHOH
MPOMBIIUICHHOCTH. JKUpPBI Kak CIOXHBIE A(PHUPHI TIHIEPHHA U BBICIIUX KapOOHOBBIX KHUCIIOT.
PactutenbHble M KUBOTHBIE JKUPBI, MUX cocTaB. DHU3NYECKHE CBOWCTBA JXKUPOB. XHUMHUYECKHE
CBOWCTBA JKMPOB: THUIPUPOBAHHE, OKHUCIEHHE. [ MAPOTU3 WM OMBUICHHE >XHPOB KakK CIIOCO0
IIPOMBIIIJICHHOT'O MOTY4€HHs CoJlel BhICIIMX KapOOHOBBIX KUCIOT. [Ipumenenue xupoB. Mbuia Kak
COJIM BBICHIMX KapOOHOBBIX KMCJIOT. MOIOIIIME CBOWMCTBA MbLJa.

VYraesoasl. Knaccudukanus yriaeBogos. @u3ndeckue CBOWCTBA M HAXOX/IEHUE YITIEBOJOB B
npupose. ['nmoko3a kak anmpaerngocnupT. XUMHUYECKHUE CBOMCTBA TJIIOKO3bI: AlMIMPOBAHUE,
AJIKUJIMPOBAHUE, CIIUPTOBOE U MOJOYHOKHUCIIOE OpokeHHe. DKCHepUMEHTalIbHbIE J0Ka3aTelbCTBA
HaJIM4yus ajbJETHUJAHON M CHMPTOBBIX Tpymnn B riroko3e. Ilomyuenue rimrokossl. OpykTo3a Kak
uzomMep IIOKo3bl. Pubo3a u nezokcupuboza. Baxuelmmue aumcaxapuipl (caxaposa, JaKTo3a,
MaJIbT03a), WX CTPOCHHE W (u3mUecKue CBOWCTBA. [ MAPOIM3 caxaposbl, JIAKTO3bI, MAaIbTO3BI.
Kpaxman u 1nemmono3a Kak OHOJOrMYECKHE NOJMMEpbl. XUMHUYECKHE CBOWCTBA Kpaxmala
(ruaponus, KayecTBEHHAsl peakiusl ¢ MOJOM Ha Kpaxmall U ee NPUMEHEHHue JUisl OOHapyX eHHs
KpaxMayia B NMPOJYKTax MHUTaHUs). XMMHUYECKHE CBOWCTBA IIEJUTIOJIO3BI: THAPOJIM3, 00pa3oBaHMe
CIIOXHBIX 3pupoB. [Ipumenenune u Ouonoruuyeckas poJib yrieBoaoB. OKHCIIEHUE YIJIEBOJOB -
UCTOYHHUK SHEPruM KMBBIX OpraHu3moB. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha IpHUMeEpe
alleTaTHOTO BOJIOKHA.

Nnentudukanuss OpraHUYeCKUX COEAMHEHUH. ['eHeTHdeckas CBsI3b MEXIy KiaccaMu
OPraHUYeCKUX COCTUHECHUH.

Awmunsbl. [lepBuuHbIe, BTOPUYHBIE, TpETHUHbIe aMUHBL. Kiaccudukanus aMUHOB TO TUIY
YTJIEBOJIOPOHOTO paIUKaia U YACTY aMUHOTPYIIN B MOJIEKYJIe. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOEHHUE TpeAeNbHBIX aMHUHOB. (DU3MYECKHE CBOWCTBA aMHUHOB. AMHHBI KaK OPraHUYeCKHe
OCHOBaHHMS: pPEAKIMU C BOJOW, KHUCIOTamMu. Peakuus ropeHus. AHWIMH Kak MpPEICTaBUTEIb
apomaTtndeckux amMuHOB. CTpoeHue aHwiIvHA. [[pudauHbl ocnabieHus OCHOBHBIX CBOWCTB aHWIJIMHA
B CPAaBHEHHMHM C aMHHAMHU MPEAEIbHOr0 psiga. XUMHUYECKHE CBOMCTBA aHWJIMHA: B3aWMOJICUCTBUE C
KHCIIOTaMU, OpPOMHOUM BOMOH, okucieHue. [lomyueHune aMHUHOB aJKWIMPOBAHUEM aMMHUaKa H
BOCCTaHOBJIEHUEM HUTPONPOM3BOJHBIX yriaeBOa0poa0B. Peakiusa 3unnnHa. [IpumMeHeHne aMMHOB B
(dapMaleBTUUECKON MPOMBIIIJICHHOCTH. AHWIMNH KakK ChIphE JUIS TPOU3BOJCTBA AHWUJIMHOBBIX
kpacutesneid. CUHTE3bl HA OCHOBE aHUJIMHA.

AmuHokuciaotel u  Oenku. CoctaB u  HoMeHknarypa. CTpoeHME  aMHUHOKHCIOT.
I'oMonornueckuil psa  MpeneabHbIX aMUHOKHUCIOT. M3omepust mpenenbHbIX aMUHOKHCIIOT.
@dusnueckue CBOWCTBA NPEJACTbHBIX AMHHOKHCIOT. AMHHOKHUCIOTHI Kak  am@oTepHbIe
opranuyeckue coeauHenns. CuHTe3 menTuaoB. IlenTuanas cBasb. buonornueckoe 3Hauenue O -
aMUHOKHCIIOT. O61acT NpUMEHEHUs aMUHOKHUCIIOT. benku kak mpupoaHeie 6uononumepsl. Coctan



u crpoeHue OenkoB. OCHOBHBIE aMUHOKHCIOTHI, oOpasyroume Oenku. XUMHUYECKHUE CBOMCTBa
OCJIKOB: THAPOJIN3, JCHATYpaIlus, KauyeCTBEHHbIC (I[BETHBIC) peakmuu Ha Oenku. [IpeBpamieHus
0eIKOB MUIIHM B opranusMe. buonorunueckue GyHkunu 6emKoB. JJOCTHKEHUS B U3YUEHUH CTPOCHUS
U cUHTe3a OeJIKOB.

A3oTcozepkalue TreTepolUKInYeckue coequHeHus. [luppon M OUPUIUH: 3JIEKTPOHHOE
CTpOCHHE, apOMaTUYECKHUIl XapakTep, pa3inyie B MPOSIBICHUU OCHOBHBIX CBOMCTB. HykienHOBbIE
KHUCJIOTHI: cocTaB u crpoerue. Ctpoenue HykiaeoTuaoB. CocraB HykiienHoBbix kuciot (JJHK, PHK).
Ponb HyKI€MHOBBIX KHCIIOT B KHU3HEICATEIbHOCTH OPTraHU3MOB.

BoicokomonekynspHble  coenvHeHUs.  OCHOBHBIE — TOHSATUS ~ BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUIl: MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTeNeHb nonuMepusannu. Knaccupukanus
nonuMepoB. OCHOBHBIE CIOCOOBI TIOTYYEHHUS BBICOKOMOJECKYJSPHBIX COEAMHEHHH: peaKIuu
MIOJINMEPU3alUHU U NOoNKUKOHAeHcauud. CTpoeHne U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB
IIOJINMEPOB  OT CTPOEHUS MOJIEKYJd. TepMOIUIacCTUYHBIE M TEPMOPEAKTHBHBIE IOJIMMEPHI.
[IpoBopsmue opranndeckue noaumepsl. KomnosutHaeie matepuansl. IlepcrekTuBbI HCIIOJIB30BAHUS
KOMITO3UTHBIX MarepuanoB. Knaccudukanus BosokoH. CunteTnueckue BojokHa. [lonusdupusie n
IIOJINAaMUJHBIE BOJIOKHA, MX CTpOEHME, CBOicTBa. [IpakTmdeckoe HCIOIB30BaHUE BOJIOKOH.
CHHTeTHYECKHE TUIEHKU: M30JIALUs JUIsl IPOBOIOB, MEMOpAHBI /Il OMPECHEHUS BOJAbI, 3aLIUTHbIE
IUIEHKHU JUIsl aBTOMOOMIIEH, TUIACTBIPU, XUPYprudyeckue noBsizku. HoBble TEXHOIOTUH JajdbHEHIIEro
COBEpIIEHCTBOBAHHUS [TOJIMMEPHBIX MATEPUAIIOB.

TeopeTquCKue OCHOBbI XUMMNU

Crpoenne BemiectBa. CoBpeMeHHass MOJENIb CTpoeHus aroma. Jlyanusm 3JEeKTpoHa.
KBanToBble uncna. PacnpeneneHue 3JI€eKTPOHOB IO SHEPreTUYECKUM YPOBHSIM B COOTBETCTBUU C
IPUHLUIIOM HauMeHbIIEH sHepruM, npaBwioM XyHaa u npuHiunom [laymu. OcobGeHHoctu
CTPOCHUSI SHEPreTUYECKUX YpPOBHEH aTOMOB d-3J€MEHTOB. DIIEKTPOHHas KOH(UTYypalus aTroma.
Knaccudukaiysi XUMHYECKUX 3JIEMEHTOB (s-, P-, d-anmemeHThl). OCHOBHOE W BO30YXKICHHBIC
COCTOSIHMSI aTOMOB. BaneHTHble 35eKkTpoHbl. [leprogudeckas cucreMa XMMHMYECKHX JJIEMEHTOB
J.N. MengneneeBa. @usnueckuit cmoici [lepuogundeckoro 3akona .M. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB 3JIEMEHTOB M MX COCIMHEHHM M0 NEPUOAAM W TpyIIaM.
MupoBo33peHueckoe U HaydHoe 3HaueHue llepuoanueckoro 3akona JI.11. Menneneesa. IIporuossl
J.U. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

ONEKTpOHHAs NMPUPOJAa XUMHUYECKON CBSI3U. DIEKTPOOTPULIATENILHOCTh. KOoBaneHTHas CBS3b,
€€ Pa3sHOBHMJIHOCTH M MEXaHM3Mbl 00pa3oBaHus (OOMEHHBIN M JOHOPHO-aKLEeNnTOpHBIH). MoHHas
cBsA3b. MeTaimnueckast cBsi3b. BonopoaHast cBsi3b. MeKMOJIEKYISIPHBIE B3aUMOIEHCTBUS.

Kpucrannuueckue u amop@Hble BemecTBa. THUIBI KPUCTANIMYECKUX PELIETOK (aTOMHas,
MOJIEKYJISIpHasi, HOHHAs, MeTaJUIMYecKas). 3aBUCUMOCTh (DU3UYECKHX CBOICTB BellleCTBa OT THIIA
KpUCTaIM4YecKor pemieTku. [Ipuunnbsl MHOrooOpasus BemecTB. CoBpeMEHHBIE MPEICTABIECHUS O
CTPOEHUU TBEP/BIX, )KUAKHX U ra3000pa3HbIX BeuiecTs. JKuIKne KpUucTaibl.

XuMuyeckue peakiuu. ['OMOreHHble M rereporeHHble peakuud. CKOpOCTh peaklud, ee
3aBUCUMOCTh OT Pa3IUYHBIX (AKTOPOB: MPUPOABI PEATUPYIOLIMX BEIIECTB, KOHIEHTpAIUU
pearupyroomux BemiecTB, Temieparypbl (mpaBwio Baut-T'odda), miomanu peaxkuoHHOMN
MIOBEPXHOCTH, HAINYMSA KaTalu3aropa. OHEPrUs aKTUBAMM. AKTHBMPOBAHHBIA KOMIUIEKC.
Karanuzatops! u katanus. Ponb kaTann3atopoB B IpUpoO/ie U MPOMBIIUIEHHOM ITPOU3BOJICTBE.

[Tonsitue 06 »HTaNBNUU W SHTponuu. DHeprus ['nd6ca. 3akon ['ecca u cieacTBUS U3 HETO.
TennoBele 3¢ ¢dexTsl xuMuueckux peakuuid. Tepmoxumuueckue ypaBHeHUs. OOpaTHMOCTh
peakuuii. XuMmuueckoe paBHoBecHe. CMeElIEHME XMMHMUYECKOTO PpAaBHOBECHS IOJ JCHCTBHEM



pa3nUYHBIX  (PAKTOPOB: KOHIEHTpAlMM PEarecHTOB WJIM TPOIYKTOB PEAKIMU, JaBIICHUS,
TeMIeparypsl. Pojib cMelenus paBHOBECUS B TEXHOJIOTHYECKUX MPOLIECCAX.

Hucnepcubie cucrembl. Komtounnnsle cucrembl. McTuHHBIE pacTBOphl. PacTBOpeHMEe Kak
¢busuko-xumuueckuid mponecc. CrocoObl BbIpa)KeHUsI KOHIIEHTPAIMH PAacTBOPOB: MaccoBas A0S
PacTBOPEHHOT'O BEILIECTBA, MOJISIPHAS U MOJIsUIbHASE KOHLEHTpAaUUU. TUTp pacTBOpa U TUTPOBAHUE.

Peakuuu B pacTBOpax »31eKkTpoiuToB. KauecTBeHHbIE peakIMd Ha HOHBI B PacTBOpE.
KucnoTHO-0CHOBHBIC B3aMMOJICHCTBUS B pacTBOpax. AMdorepHOCcTh. NOHHOE TIPOU3BEICHUE BOIBI.
Bonopoansriii mokazarens (pH) pactBopa. ['maponaus coneit. 3HaueHue THAPOIM3a B OMOJIOTHIECKUX
0OMEHHBIX Tporieccax. [[puMeHeHue rupom3a B MPOMBIIIICHHOCTH.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU B MPUPOJIE, MPOU3BOACTBEHHBIX Mpolleccax U
KU3ZHENCSITEIIbBHOCTH  OpraHu3MoB.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM  MOTEHLMAN  CPEAbL.
Huarpamma Ilyp6n. IloBeneHue BemecTB B cpeaax ¢ pa3HeIM 3HadeHneM pH. Mertozsr
ANEKTPOHHOTO W DJICKTPOHHO-HOHHOTO OanaHca. [ambBaHWYECKUH d3JIEMEHT. XUMHYCCKHE
HUCTOYHUKHU TOKa. CTaHAapTHBIN BOAOPOAHBIN 37eKTpoa. CTaHAAPTHBIM 3JIEKTPOIHBIA MOTEHIIHAI
CUCTEMBI. Psii cTaHmapTHBIX OSJEKTPOAHBIX TNOTEHIMaIOB. HampaBienue OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX pEakLUMil. DJIEKTPOJIU3 pPacTBOPOB M paciuiaBoB cojel. I[lpakrtuueckoe
MPUMEHEHUE DJIEKTPOJIM3a JJis TOJYyYEHHUS WICJIIOYHBIX, IIEJI0YHO3EMEIbHbIX METANIOB |
amomuHus. Koppo3us MeTansioB: BUABI KOPPO3HUH, CIIOCOOBI 3aIUThl METAJUIOB OT KOPPO3HUHU.

OCHOBbI HEOPraHM4eCKou XMMUm

O6mas xapakrepuctuka 31eMeHToB [A - [IIA-rpynn. Okcuapl 1 IEpOKCUABI HATPUS U KaJIusl.
PacrioznaBanue kaTuoHOB HaTpus U Kanusi. Coiau HaTpusl, Kajlus, Kalblys U MarHus, UX 3Ha4€HUE B
OpUpOJe W KU3HH dUeloBeKa. JKeCTKOCTh BOIBI M CIOCOOBI €€ ycTpaHeHHs. KoMIiuieKcHbIe
COEMHEHUS ATIFOMUHUS. AJIFOMOCHUIIMKATBHI.

Mertamnst IB - VIIB-rpynn (menp, nuHk, xpoM, Mapranen). OCOOEHHOCTH CTPOEHHUSI aTOMOB.
OO6ume gpusnyeckue n xuMuyeckre cBoictpa. [lonyuenue u npumeHenne. OKCUABI U THIPOKCUIbI
3TUX METAJIJIOB, 3aBUCUMOCTh MX CBOMCTB OT CTEIEHU OKHUCIIEHHUS 3yieMeHTa. Bakuelue couu.
OxucauTenpHble CBOMCTBA COJIEW XpOMa M MAapraHlla B BBICILIEH CTENIEHH OKUCIIEeHUs. KoMIulekcHbIe
COEAMHEHUS XpoMa.

OOmas xapakTepuctuka 3iaeMeHToB IVA-rpynmel. CBolcTBa, MOMy4YeHHE U TNPUMEHEHHE
yras. CuHTe3-ra3 KaKk OCHOBAa COBPEMEHHOW NPOMBIIUIEHHOCTH. AKTHUBHUPOBAHHBIM yrojib Kak
ancopbent. HaHocTpykTypbl. MUpOBBIE JOCTH)KEHHS B O0JIACTM CO3[aHMsI HaHOMAaTepHasoB.
DNEeKTPOHHOE CTPOEHHE MOJIEKYNbl yrapHoro rasa. [losydeHue M IpUMEHEHHE YrapHOro rasa.
buonorundeckoe neiictBue yrapHoro raza. KapOuabl kanbius, antoMuHus U xkene3a. KapOboHatsl u
rupokapOoHatsl. KpyroBopot yriepojia B )uBoil 1 He:XUBOM npupojie. KauecTBeHHas peakuus Ha
kapOoHaT-MoH. Pu3nyeckue U XUMHUECKHE cBoiicTBa KpeMHHsA. Cumanbl W cuiauimasl. Oxcun
kpemuus (IV). KpemHueBbie KucioTsl U ux coiu. CuiMKaTHbIe MUHEPasbl - OCHOBA 3¢€MHOU KOPBI.

O6mas xapaktepuctuka snemeHToB VA-rpynmnel. Hutpuasl. KauecTBeHHas peakiius Ha MOH
aMMOHHS. A30THas KHCIIOTa KaK OKHCIUTENb. HUTpaThl, MX (U3NYECKUE U XMMHUYECKHAE CBOWCTBA,
npuMmenenue. CBoiicTBa, monydeHue u mnpumeHeHue ¢ochopa. Dochun. DocdopHbie u
nonrdochopHbie KUCTOTH. bronorudeckas poib hocharos.

OObmas xapaktepucTuka 31eMeHToB VIA-rpymnmel. OcoOble CBOHCTBa KOHLIEHTPUPOBAHHOM
cepHoil kucnoTel. KauecTBeHHbIE peakliuy Ha CylIbGua-, Cyab(UT-, U Cylb(aT-uoHbI.

OO6mass  xapakrepuctuka dieMeHToB  VIIA-rpynmel.  OcobGeHHOCTH XHMHH  (TOpa.



["ajioreHOBOIOPOIBI M X TOJIy4EeHHE. ['aJoreHOBOJOPOAHBIE KUCIOTH U UX coyi. KauecTBeHHbIE
peaKkuuu Ha rajJoreHu-uoHsl. Kucinopoacoaepxkaiue coequHeHus xiopa. [Ipumenenne rajoreHoB
U UX BaXXHEHUIIINX COEIUHEHUN.

BHaFOPO,I[HBIC ra3bl. HpI/IMeHeHI/Ie 6J'Ial"0p0,[[HI:IX Ira30B.

3aKOHOM€pHOCTI/I B H3MCHCHHH CBOMCTB MIPpOCTHIX BCHICCTB, BOJOPOIAHBIX COCI[I/IHGHI/II\/JI,
BBICHIUX OKCHUIO0B U TUAPOKCHUIOB.

W nenTudukanyst HEOPraHUIEeCKUX BEUIECTB U HOHOB.

XMunA U X1U3Hb

Hayunble Meroabl no3HaHus B XuMuM. Mcrounuku xumuyeckod wuHpopmauuu. ITouck
uHbOpMalUY IO Ha3BaHHSIM, UICHTH(PHUKATOPaM, CTPYKTYpHBIM (GopMyiaaM. XUMHUECKUN aHAIH3,
CHUHTE3, MOJEIMPOBAHUE XMMHUYECKHUX IIPOLIECCOB U SBJIEHUH KaK METOJbl HAy4yHOIO ITO3HAHUS.
MareMarnueckoe MOJEIMPOBAHUE IPOCTPAHCTBEHHOIO CTPOEHUS MOJIEKYJl OpPraHMYECKUX
BemiecTB. CoBpeMeHHble (U3MKO-XUMHUECKHE METOJbl YCTAaHOBJIEHUS COCTaBa U CTPYKTYPHI
BEIIECCTB.

Xumuss U 310poBbe. JlekapcTBa, (DEpMEHTHI, BUTAMUHBI, TOPMOHBI, MHUHEPAJIbHBIC BOJIbI.
[IpoGnemsbl, cBsi3aHHBIE C MPUMEHEHUEM JICKAPCTBEHHBIX IMpenapaToB. BpemHbie NpUBBIYKH U
(dakTopbl, paspylialolue 310poBbe (KypeHHE, YIOTpeOJieHWe alKorojs, HapKOMAaHMUs).
PanunonansHoe nmurtanue. Iumessie 1o0aBku. OCHOBEI ITHIIEBOH XUMUH.

XuMus B MeIUIIUHE. Pa3pa60TKa JICKApCTB. XUMHYECKHE CCHCOPEI.

XuMusg B TIOBCEHEBHOM JKM3HH. MOIOIME W YHCTALIME CpelncTBa. PenesieHTsl,
HHCEeKTUIMALL. CpeacTBa TUYHOW THTUEHBI U KocMeTUKH. [IpaBuiia 6e30macHol paboOThl ¢ €AKUMU,
TOPIOYUMH U TOKCUYHBIMHU BEIIECTBAMHU, CPEICTBAMU OBITOBON XMUMHUH.

XuMHUSL U CeNbCKOe XO34HCTBO. MuHepaibHble M opraHuueckue ynoOpenus. Cpencrta
3aIUTH PACTCHUH.

Xumust B mpomblnuieHHOCTH. OOImMe NpeicTaBiIeHUus O MPOMBILIUIEHHBIX CIIOCO0ax
MOJIyYE€HUsI XMMHUYECKUX BELIECTB (Ha IMpUMEpEe MPOU3BOJCTBA aMMHAKa, CEPHOM KHCIIOTHI).
[TpomblnieHHass opranuyeckast XuMus. ChoIpbe Ul OpraHMYecKod mpoMelluieHHocTH. [IpoGnema
OTXOJI0B M TOOOYHBIX NpoAyKTOB. Hambonee KpymHOTOHHa)KHbIE NMPOM3BOJACTBA OPraHUYECKHX
coequHeHuil. YepHas u 1BeTHas MeTayTyprusi. CTEKJIO M CHIIMKATHAs TIPOMBILIUIEHHOCTb.

Xumus U 3Hepretuka. lIpupoaHble MCTOYHUKM YriaeBoAOpOnoB. lIpupoaHbIi M MONYTHBIN
He(TIHOH rasbl, UX cocTaB U Hcnosb3oBaHue. CoctaB HepTH U ee nepepaboTka. HedrenpoayKThl.
OxrtaHoBoe umcino OensuHa. OxpaHa OKpykarolled cpeapl nOpu HedTenepepaboTke U
TPaHCIOPTUPOBKE HEPTENIPOYKTOB. ABTEPHATUBHBIE HICTOUHUKU SHEPTUH.

Xumus B ctpoutenbeTBe. [lement. beton. [Tog6op onTUManbHBIX CTPOUTEIBLHBIX MAaTEPHAIIOB
B MPAKTUYECKOMN AEATEIBHOCTH YEJIOBEKA.

XUMHS ¥ 9KOJOTHs. XUMHUYECKOE 3arps3HEHHE OKpYKarolled cpellbl W ero IMOCJIeICTBUS.
Oxpana rugpocdepsl, TOUBbI, aTMOCheEpbl, (HIOPHI U (PayHbI OT XUMHUECKOTO 3arps3HEHUS.

Tunbi pacyeTHbLIX 3agav:

Haxoxnenue MonekymsipHOW (GOpMyJbl OPraHMYECKOrO0 BEIIECTBAa IO €ro TUIOTHOCTH |



MaCCOBBIM OOJIAM 3JICMCHTOB, BXOASANIUX B €ro COCTAaB, WIH 110 IPOAYKTAM CropaHH.
PacueTs MaccoBoi JOJIN (MaCCI)I) XHUMHYCCKOIro COCANHCHHUA B CMECH.

Pacuetsl macchl (00BeMa, KOTUYECTBA BEIIECTBA) MMPOYKTOB PEAKIIMHU, €CIIH OJTHO U3 BEIIECTB
JAaHO B U30BITKE (MMEET IPUMECH ).

Pacuersl mMaccoBoi WM OOBEMHOW [I0JIM BBIXOAA MPOAYKTa PEAKIHH OT TEOPETUYCCKU
BO3MOKHOTO.

Pacuets! TemoBoro 3¢ dexra peakuuu.
PacdeTsl 00bEMHBIX OTHOILICHHH ra30B IPU XUMUYECKHUX PEAKIIHSX.

Pacuets! Mmacchl (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTa PEAKLIUH, €CIIM OJHO U3 BEIECTB
JIaHO B BUJIE pAacCTBOpA C OIpe/IeJICHHON MacCOBOM J10J1ei pacCTBOPEHHOI'O BEIIECTBA.

MpumepHbIe TeMbl NPaKTU4eCKUX padboT (Ha BbIGOp yuuTtens):
KauecTtBeHHOE onpeaeneHue yriaepoja, BOAOPOoIa U XI0opa B OpPraHU4eCKUX BELIECTBAX.
KoHcTpyrpoBaHue apoCcTEPKHEBBIX MOJEIEH MOJIEKYJI OPTaHUYECKUX BELLECTB.
PacrnioznaBanue miacTMacc ¥ BOJIOKOH.

[TosryueHne UCKyCCTBEHHOTO ILIETIKA.

Pemenue skciepuMeHTaNbHBIX 33]]a4 HA TIOJyYEHHE OPraHUYECKUX BELIECTB.
Pemenne skcriepMMEeHTaIbHBIX 337a4 Ha pacCliO3HABaHUE OPraHUYECKHUX BELIECTB.
WNnentuduxanus HEOPraHn4ecKuX COeIMHEHUH.

[Tony4yenue, cobupaHue 1 pacro3HaBaHHE I'a30B.

Pemenne skcniepuMeHTaNbHBIX 3a7a4 1o TeMe "MeTamsl".

Pemenne skcriepuMeHTaNbHBIX 3a7a4 1o Teme "Hemeramsr".

Pemenune skcnepuMeHTanbHBIX 3a7ad 1Mo TeMme '"['eHermyeckas CBA3b MEXAY KiaccaMu
HEOPraHMYECKUX COCUHEHHN".

Pemenune skcnepuMeHTanbHBIX 3a7ad 1o Teme '"['eHeTnueckas CBsSI3b MEXIy Kiaccamu
OpPraHUYECKUX COEANHEHUN".

[Tonydyenue 3TuiIeHa U U3ydeHHUE ero cBOMCTB. [loyueHne yKCyCcHOM KUCIOThI M U3yUYEHHE €€
CBOMCTB.

I'mpponus KupoB..
W3roroBieHne MblIa py4HON paOOTEHI.
XUMUSI KOCMETHYECKUX CPEICTB.

HccnenoBanue cBOMCTB OEIKOB.



OCHOBBI MUIIECBOM XUMHMH.

HccnenoBanye NUIIEBLIX 100aBOK.

CBolicTBa 0JTHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB.

XUMHUYECKHE CBOMCTBA aJIbJIETHI0B.

CuHre3 cnoxHOTro 3dupa.

['uaponu3 yriieBoioB.

VYcerpanenue BpeMEHHOM )KECTKOCTH BOJIBI.

KadecTBeHHBIC peakiiiy HA HEOPTAHUYECKUE BEIIECTBA U MOHBI.

WccnenoBanue BAUSHUSA pa3aTudYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIUU.

Onpez[eneHI/Ie KOHIOCHTpAaI pacTBOpPa aCKOp6I/IHOBOI71 KHCJIOTBI MCTOJAOM TUTPOBAHUA.

YYEBHO-TEMATHYECKHH ILIAH

Tema Yacel
Tema 1. Pacuersl mo xumudeckuMm ¢opmyJiaM U YpaBHEHUSAM 16
XUMHUYECKHX pPeaKkIuii

Tema 2. Opranuydeckasi Xumusi 11
Tema 3. JkcnepuMeHTAIbLHbIE OCHOBBI XUMHH 7
Hroro 34

OcHoBHOE coep:kaHHe Y1e0HOI0 Kypca
Tema 1. Pacuersl no xumuyeckuM Gopmy./iaM U ypaBHEHUAM XUMHUYeCKHX peakuuii (16 u)
OCHOBHbBIE KOJTUYECTBEHHbIE XapaKTEPUCTHKH BELIECTBA: KOJUYECTBO BEIIECTBA, Macca, 00BbEM.
MaccoBasi, oObeMHass W MOJIIpHAs JOJs BellecTBa B cMecH. MaccoBas 10Jsl JJIEMEHTa B
COEJIMHEHHH.
[Ipocreiimas nau smMnupudeckas popmyna. Mctunnas wim MonekynspHas popMyia.
XUMHUECKOe ypaBHEHHE, TEPMOXHUMUYECKOE YPAaBHEHUE, TEIIOBON 3(PPEKT XMMUIECKON peaKIiH.
CrexnoMeTrpuueckre pacueTsl. BbIxoa mpoaykTa peakiuu.

Tema 2. Opranuyveckasi xumus (11 1)
XUMHUYECKHE CBOWCTBA aJKaHOB, aJIKEHOB, aJIKMHOB. CHUPTOB, ()EHOJIOB, alIbJETUI0B. KAPOOHOBBIX
kucnot.Ilonumepsl. I'eneTnueckast cBsi3b KJIACCOB OPraHUYECKHUX BEIIECTB.

Tema 3. JkcniepuMeHTAIbHBbIE OCHOBBI XUMMH (7 9)

KayecTBeHHBIE peakiMM, HACHTU(UKALUS BEUIECTB, AITOPUTM HAEHTH(UKALNHU, OJIOK-CXeMma.
AnroputM oOHapyXeHHsI OPraHUYECKUX COeTMHEHUH.

KanennapHo-temaTndeckoe niianuposanue 10 kiace

Hara
Ne /o

No Tema ypoka

ypoka
B

[Ipumeuanue




[rowe |

Tema 1. PacyeTsl Mo XUuMH4YeCKHM (POPMYJIAM M YPABHEHHAM XUMHU4YeCKUX peakuuii (16 1)

1. 1. | HaxoxaeHue MONEKYJISIpHOW Macchl BemmiecTB. Pacuer maccoBoi
JIOJIM SJIEMEHTA B BEIIECTBE.

2. 2. | Pacyetr MaccoBoii 101 NMPOAYyKTa B CMECH. Brruncienne MaccoBoi
JIOJIM BEUIECTBA B PACTBOPE.

3. 3. | PacueTsl 00bEMHBIX OTHOLIIEHUH ra30B MPU XUMHUECKUX PEaKIIMSIX.

4. 4. | PacueTHple 3a7aud 1O YPAaBHEHMIO XMMMUYECKHUX peakuuil (1o
M3BECTHOI Macce)

5. 5. | PacuerHble 3amauM MO YypaBHEHHIO XHWMHUYECKUX peakuuid (1o
U3BECTHOMY 00BEMY)

6. 6. | Pacuersl TerioBoro 3ddexra peakium.

7. 7. | PacyeTsl MaccoBOW J0JM MPOJIYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOJXKHOTO.

8. 8. | PacueTsl 00bEMHOW M0 TPOAYKTAa PEAKUUU OT TEOPETUUYECKH
BO3MOJXKHOTO.

9. 9. | Pacuer macchl, KOJIMYECTBa BEIIECTBA IMPOJYKTA PEAKIUHU, €CIIH
OJIHO BEIIECTBO JIaHO B U30BITKE.

10. 10.| Pacyer macchl, 0ObeMa TPOAYKTA PEAKIIUHU, €CIH OJHO BEIICCTBO
JIAHO B U30BITKE.

11. 11.| Pacuer macchl MU KOJIMYECTBA BEIIECTBA IMPOJYKTA PEAKIMH, €CIIU
OJIHO BEIIECTBO JIAHO C MPUMECSIMH.

12. 12.| Pacyer Maccel 1 0o0beMa MPOAYKTA PEAKIMH, €CIH OJHO BELIECTBO
JTAHO C TIPUMECSIMHU.

13. 13.| BeiBox hopmyn opraHn4ecKkoro BeiecTna.

14. 14.| BeiBos hopmyn opraHM4eCcKOro BENIECTBaA.

15. 15.| BoiBon ¢opmMyn opraHu4yeckoro BeEIIECTBA MO OTHOCHTEIHHOU
TUIOTHOCTH BEIICCTBA.

16. 16.| BeiBox QopMyn OpraHMYeCKOro BELIECTBa [0 OTHOCHTEIbHOM
TUIOTHOCTH BENIECTBA.

Tema 2. Oprannyeckas xumus (11 v)

17. 1. | Pemenne ypaBHEHUH XUMHUYECKHX pEaKIMid TO0 XUMHUYECKUM
CBOMCTBAM AJIKAHOB.

18. 2. | Pemienne ypaBHEHHH XHMHUYECKUX PEAKIUN MO XUMHYECKUM
CBOMCTBAM AJIKEHOB.

19. 3. | Pemienne ypaBHeHHMH XHMHUYECKUX PEAKIUN MO0 XUMHYECKUM
CBOMCTBaM AJIKUHOB.

20. 4. | Peienne ypaBHEHHMH XHUMHUYECKUX PEAKIUNA 1O XUMHUYECKUM
CBOICTBaM CIIUPTOB U (PEHOJIOB

21. 5. | Pemienne ypaBHeHHH XHMHUYECKUX PEAKIUN MO XUMHYECKUM
CBOMCTBAM aJILJAETHJIOB.

22. 6. | Pemenne ypaBHEHHH XMMHUYECKUX PEAKIUN 10 XUMHYECKHM
CBOMCTBaM KapOOHOBBIX KHCIIOT

23. 7. | ITomumepsl.

24. 8. | Pemenue nenoyexk ypaBHeHUH XUMHUYECKUX PEeaKLUi.

25. 9. | l'eHeTnueckas CBSA3b KIIACCOB OPTAHWICCKUX BEIIECTR.

26. 10.| 'eneTnyeckas CBSI3b KJIIACCOB OPTaHUYECKUX BEIIECTB.

27. 11.| T'enernueckast CBsI3b KJIACCOB OPTAaHMYECKUX BEIICCTB.

Tema 3. JkcniepuMeHTAIbHbIE OCHOBBI XUMHH (8 1)
28. 1. | KagecTBeHHbIE peaKkIuy Ha YTIIEBOIOPOIBI.
29. 2. | KadecTBeHHBIC peakIuy Ha CITUPTHI ¥ (PEHOIT.




30. 3. | KauecTBeHHbIE peakiiuu Ha KApOOHOBBIC KHUCIIOTHI.
31. 4. | Pemenue sKCTIepUMEHTANIbHBIX 3a/a4.

32. 5. | Pemenue sxcriepuMeHTaIbHBIX 3a/1a4.

33. 6. | 3ammra aBTOPCKUX 3a/1a4.

34. 7. | 3amuTa aBTOPCKUX 3aj1a4.

Y'leﬁno-MeTozmquRnﬁ KOMIIJICKT

Jna yuumens.
1. IIporpamma kypca xumum s 8-11 kimaccoB 001eo0pa3oBaTENbHBIX YUpPEKIACHUN (aBTOP
I'a6puensn O.C.).

2.  .M.IO. ropkosenko «Iloypounsie pazpaboTku mo xumun»- M.:»BAKO»,2005
3. 0O.C. Tabpuensn,IL.P. pemeros,M.I'. OctpoymoBa « 3amauu MO XUMHH U CIOCOOBI HX
pemenus» -M.:»JIpoda»,2004

4. 12. B.E. Mopo3sos, B.I'. JlenucoBa ypoku xumuu. Hemeramis»y M., « Ilnanera», 2011

Jlna yuawuxcs.

1. Kysbmenxo H.E. Yuucsk pemars 3agaun no xumuu. — M.: [Ipocsenienue, 1986.

2. Kyszemenko H.E., Epemun B.B. Xumus ans abutypuenToB u ydammxcs. — M.: Ok3amen, 2003.

3. Jlugun P.A., Monouko B.A. Xumus st abutyprueHToB — M.: Xumus, 1993.

4, Mapmanosa [".JI. 500 3amay mo xumuu. 8-11 xmacc. — M.: U3par-mkoaa, 2000.

5. Cnera JLLA., Xonun FO.B., Yepnsiii A.B. KonkypcHble 3a1au 10 XUMUU C PELICHUSIMH. —
MockBa-XapbkoB: Mnekca-rumuasus, 1998.

6. Xomuenko I'.I1., Xomuenko N.I'. COopHUK 3a/1a4 10 XUMUU ISl IOCTYMAIONINX B BY3bl. — M.:
Hosas BonHa, 1996.







