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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHONM MPOTPAMMBI CPETHEro OOIIEeTo 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYIapPCTBEHHOM
obpazoBarensHoM ctanaapte COO, ¢ yuérom Konmenmuu npenogaBaHusi y4aeOHOTO
npeaMera «XuMUs» B 00pa3oBaTeibHbIX opranuzanusax Poccuiickoit denepauuu,
peann3yonmMx OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBbI, 1 OCHOBHBIX TOJIOKEHUI
«Ctpareruu pa3zputusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa 10 2025
rona» (Pacnopsxenue [paBurtenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MpOrpamMmbl MO XUMHUHU, K OMPEACIICHUIO
oO1eit ctparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTUS 00YyYalOUIUXCsl CPECTBAMU
yaebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHIentyanbHbie nosoxkeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
CoZlepKaHUsI, PE3yJbTaTOB OOydYeHHUS U TPEOOBAaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHnue, M0JIy4aeMoe BBINTYCKHUKAMHU
00111e00pa3oBaTeIbHOM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBepUIAIONIMM JTallOM peaju3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX LIEHHOCTEH, IPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJI0BEKa, a TAKXKE HKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U MpUpoaHO# cpene. Peanusyercs xumudeckoe oOpa3oBaHHE OOyYaromIMXcs Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus CpeACTBAMH yU4eOHOT0 MpeAMETa « XUMUS»,
coJlep)KaHUEe M TIOCTPOEHHE KOTOPOTO OMpEeNeieHbl B MPOrpaMMe MO XUMHUHU C
y4€ToM crenu(puKd HAayKM XUMHUH, €€ 3HAuYCeHHS B TMO3HAHUM MPUPOJLI U B
MaTepUaTbHON KU3HU OOIECTBa, a TAKXKe C YU4ETOM OONIMX IeJIei ¥ MPUHIIUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSIHME€ CHCTEMBl CpPEAHEro  OOIIero
obpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTepHUAIbHOM KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHNE PAITMOHAIIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHpE Kak O €IMHCTBE
OPUPOABLI M YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda MU KU3HU Kaxaoro uiaeHa odOmectBa. CoBpeMeHHass XMMHA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBHM C OOmMMM LENSIMA U NPUHIMUIAMH CPEIHEro OOIIero
obOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJarouuxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B KU3Hb COLUYyMa, MPOJOIKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWI MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHHUEM 3HAHUW W3 OONICH XUMUM) U
OpraHn4eckon xumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWM NPU U3YYCHUU
npeaMeTa o0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa coaepxanusi KypcoB — «Opranmdeckass xumus» u «OOmas u
HEOpraHuyeckas XUMHus» cpOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHUI0O Y4YeOHOro wmarepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeleNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHM BEIIECTBA
pacCcMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IPeICTaBICHU O CTpOoeHUHU BetecTB. CBelieHns 00 M3ydyaeMbIX B Kypce BeIllecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIONKHBIX OMOJOTMYECKH aKTHUBHBIX
coenquHeHud. B Kypce  opraHMyeckod — XMMHM ~— MOJIYYalOT  pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBSA3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, 0 XUMHUECKOW PEAKIIUH.

[lonq HOBBIM yriaom 3peHusi B mnpeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (aKTOJIOTHMUECKHE CBEIACHHS O BEIIEeCTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00yYarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TMOHATh HMCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIOMEN U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX IPOTEeKaHus AonoHseTcs B Kypcax 10 u 11 kitaccoB aneMeHTaMu
COZICp)KAHUS, UMEIOUIMMH KYJIbTYPOJOTHUYECKUA W TPUKIAIHOM XapakTep. IJTU
3HaHUS CMOCOOCTBYIOT NMOHHUMAHHUIO B3aWMOCBS3U XHMHH C JPYTUMU HayKaMH,
PACKPBIBAKOT €€ POJIb B IO3HABATEIILHON U MIPAKTUYECKOM JIESTEIIbHOCTH YETIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHMSI K IIPOLIECCY TBOPUECTBA B 00JACTH TEOPUU
U TIPAKTUYECKUX MPUIIOKEHU XUMUH, IOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TMPOOJIEMax, CBS3aHHBIX C XUMHUCH,
KPUTUYECKUA OCMBICITHBATH HH(POPMAIIUIO U IPUMEHSTH €€ JJIs TOTIOJTHEHUS 3HAHUH,
pelIeHUs] HHTEJUICKTYyaIbHBIX U AKCTIEPUMEHTANIbHBIX UCCIIEA0BaTEIbCKUX 3a1a4. B
LEJIOM COJEpKaHUE Y4eOHOro mnpeaMera «XUMHUS» AAHHOTO YPOBHS H3y4YEHUS
OPUEHTHUPOBAHO Ha (POPMHUPOBAHUE y OOYUAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHusl (PrIocopCKUX WAEH, TaKMX Kak: MaTepHalbHOE €IMHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOTO MUPA, 00YCIOBIEHHOCTh CBOMCTB BEIECTB MX
COCTaBOM M CTPOCHHUEM, TO3HABAEMOCTh MMPUPOTHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA
U pEIICHUS TMPOTUBOPEYMN MEXKIy HOBBIMU (HakTaMU U TEOPETUUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU DKOJIOTHUECKUX MPoOieMm, a
TakKe MpoOJeM COepeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAIIOB.

B nmnnane pemeHus 3agad  BOCIMTAHMS, Pa3BUTUS W COLMAIM3ALUU
oOyyJaroumxcsi MpUHAThIE MPOrpaMMOM MO XMMHHM TOAXOJAbl K OMNpPENeTIECHUI0
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHUE
YHUBEPCAIBHBIX YUCOHBIX ACHCTBUMN, UMEIOMUX 0a30BO€ 3HAUCHHE JIJISI PA3TMIHBIX
BUJIOB [ICATEIIBHOCTH: pEIICHUS Npo0jeM, IOMCKa, aHajliu3a M 00pabdOTKU
nHpopMaly, HEOOXOJAMMBIX JUIsI TNPUOOPETEHHS OIbITa MPAKTUYECKOU U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIONICH Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XMMHUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONpPEACIICHUN
COJIepKATEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4deHUs MpeaAMeTa HarpaBlieHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAJAMIIMOHHO Tpu3Ha&Tcsa (hopMuUpOBaHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JIEATEIIBHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJMYECKOW TOYKHM 3pPEHHUsI TAaKOM MOJAXOJ K OINpPEACNICHUIO Ielied H3ydeHUus
IpeMETa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.



CorymacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMH W3Y4YEHUs MpeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAaHWH KaK BaKHEHIIeH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC MOHATHUS, (PYyHIAMEHTAILHBIEC 3aKOHBI U TEOPUU XVMUH,
OCBOGHHUE SI3bIKAa HAYKH, YCBOGHHWE M TMOHUMAHHWE CYIIHOCTH JOCTYITHBIX
0000IIIeHIIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BHUTHUA U CTAHOBJICHUS,;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMUSI
BEIIECTB M XUMHUUECKHUX PEAKIINi, HEOOXOIMMBIX JIJIsI MPUOOPETEHUS YMEHUN
OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBICHUHN, MMEIOIINX
MECTO B MIPHUPOJIC, B IPAKTHUECKON 1 MOBCEAHEBHON KHU3HU;

e Pa3BUTHE YMEHHH U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
6e30macHOro OOpaIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, copepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a71ad U3y4YCeHHUs
npeaMeTa B MporpaMMe Mo XUMHUHU YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmiero oopazoBaHus. CeromHs B
MPETOoIaBaHIH XUMUHU B OOJIBIIIEH CTETICHN OTAAETCS MPEMOYTCHUE MPAKTHIECKON
KOMIIOHEHTE COJep)KaHusi OOydYeHHUs, OPHUCHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA OO0Ie00pa30oBaTeIbHOM OpTraHu3alllK, BJIAACIONIEr0 HE HabopoM
3HaHWW, a (QYHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHHUSIMHU
AKTUBHOTO MOJyYEHUS 3HAHUN U MIPUMEHEHUS UX B PEATbHOU KU3HU JJIS PEIICHUS
MPAKTUYECKUX 3a]1a4.

B cBsi31 ¢ 5TUM NIpH M3y4eHHH TIpeaMeTa « XUMHUS TOMUHUPYIOIIee 3HaUCHUE
IPUOOPETAIOT TaKUE IETU U 3a/1a4H, KaK:

amanTanys 0O0y4aromuXCcsl K YCIOBHUSAM TWHAMHUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHHUEM;

dbopmupoBaHre y OOYYalOMMXCS  KJIFOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMITETCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAUCHUE [JISi Pa3IUYHBIX BHJIOB
JEATEIIbHOCTH: pelleHUs MpooJieM, MorcKa, aHam3a U 00paboTku uHOOpMaInH,
HEOOXOUMBIX JJIsI MPUOOPETEHUS OIBITA ISATETHHOCTH, KOTOPasi 3aHUMaeT BaXKHOE
MECTO B TO3HAHWU XUMHUH, a TakKe ISl OICHKU C TMO3HMIHUNA 3KOJIOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKUX MPOIECCOB Ha OPTaHU3M
YEJIOBEKa U IPUPOIHYIO CPENy;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yuyeOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMHUIECKOTO COJIeP KaHUS,

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IJIAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B  TyMaHHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUHU, €€ BAXXHOM POJM B PEHICHUM TJI00AIbHBIX MpoOiieM
palMoOHAIbHOTO MPUPOJIONOIB30BaHNUs, IOTIOTHEHUS SHEPTeTUYECKIX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCTIOJIb30BaHUSI TOJNYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMU SBICHUSIMH.

B yueOnom mmaHe cpeaHero o6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEeAMETHOUN obnactu «EcTecTBeHHO-HAyIHBIE
IPEIMETHD».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpemHero oo1Iero oopasoBaHus, coctapiseT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Henelnto), B 11 kiacce — 34 gaca (1 yac B Heneoio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHATOB. Te€opus CTPOEHUS OPraHUYECKHUX
coequHenuit A. M. bytnepoBa, e€ ocHOBHBIE TTo10)KeHHsI. CTpYyKTYpHBIE (hOPMYJIIBI
OpPraHMYeCKHUX BelecTB. [ omomnorusi, wu3zoMepus. XuMH4YecKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KinaccupUKAIMM OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPALLCHHIA:
03HaKOMJIEHHE C 00pa3aMu OPraHUYECKHUX BEIIECTB U MaTepHalaMH Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OPTaHMYECKHX BEIIECTB, HAOIIOICHUE W OIMCAHUE
JEMOHCTPAlMOHHBIX ONBITOB MO NPEBPALICHUIO OPraHUYECKUX BELIECTB MPH
HarpeBaHuM (IU1aBjieHue, OOyIJIMBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psiji. ITUIICH U MPONUIEH —
MPOCTEUINE TPEICTABUTEIN AJIKEHOB: (M3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOrCHUPOBAHUS, TUIApATALlMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYeHUE U PUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AIIETHIICH
— MPOCTEHIIMIA TpPeNCTaBUTENb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), OJyYeHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHEe. Tonyon:
cocmae, cmpoeHue,  uauueckue U  XUMUdeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), noyueHue u npumenerue. TOKCUIHOCTb apEHOB.



['eHeTnyeckas CBSI3b MEXKAY YIJIEBOJIOPOAAMHU, MPUHAICKAIIMMHI K Pa3InYHBIM
KJIACCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HEePTH:
IEPErOHKAa, KPEKUHI (TEpMUYECKHI, KaTaauTH4eckuil), nuposu3. I[IpoaykTs
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX IMPEBpallCHUI:
03HAaKOMJIEHHE C 00pa3llaMHy IJIacTMACC, Kay4yKOB U pe3uHbl, Kouiekuuu «HepTo»
U «YT0/b», MOAEINPOBAHUE MOJIEKYJ YIJIEBOJOPOIOB U IaJIOT€HONPOU3BOAHBIX,
POBEJCHUE MPAKTUYECKOW PabOThI: MOMyUYEHHUE ITUIICHA U U3YUECHHUE €r0 CBOMCTB.

Pacuérnbie 3anaumn.

BbluniciieHuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, 0OBbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKIMHM IO MU3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIUH).

Kucsiopoacoaep:xaime oprannyeckue coeinHeHNs

[IpenenpHble OOHOATOMHBIE COMPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
(¢uznyeckue M XHMUYECKME CBOMCTBA (PEAaKIUMM C aKTUBHBIMU METaJUIaMH,
rajJJor€HOBOJIOPO/IaMH, TOpPEHHE), HpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U ATaHOJIa Ha OpPraHU3M YeJIOBeKa.

MHoroaroMHbple  COHPTBHL. OTWIEHTJIMKOJIb W TJIMLIEPUH: CTPOEHHUE,
¢uznueckue W XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAasl pEaklMsi Ha MHOTrOaTOMHbIe crupThl). [leiicTBue Ha
OpraHusM uesoBeka. [I[pumeHeHue rinuuepruHa U STUICHTJIUKOJISL.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMUYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U xkemouwvl.  DopMampIeruj, aneTAIbICTHA:  CTPOCHHE,
(¢u3znyecKkue U XMMUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KAuECTBEHHbBIE PEAKLIMH ), TIOJyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE MTpeieabHbIe KApOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAas
KHUCTIOTBI: CTpOEHUE, (PU3uvecKkre 1 XUMUYECKUEe CBOWCTBA (CBOMCTBA, O0IIME AJIs
KJ1acca KMCIIOT, peaklysl dTepuduKalum), noiaydeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK IMPEACTABUTEIM BBICIINX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxHbIX 3¢upoB. XKupsl. 'naponus xxupos. [Ipumenenue xxupos. buonornueckas
POJIb JKUPOB.

VYrneBoabl:  cocTaB, KiacCU(UKanus  yrJIeBOJOB  (MOHO-, JU- H
nosmcaxapuibl). [Jroko3a — mpocTelmii MOHOCaxapul: 0COOEHHOCTU CTPOCHUS



MOJIEKYJIbI, (PU3NIECKUE U XUMUYECKUE CBOWCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBeHuHE,
Opo’keHHue TII0KO3bl), HAX0XKICHNUE B IPUPO/JIE, TPUMEHEHHE, OMOJIOTHYEeCKas POJib.
dotocunTe3. OpyKTO3a KaK U30MEP TITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie noiaumepsl. CTpoeHue Kpaxmania u
nemtono3bl.  dusznueckue W XMMHYECKHME CBOMCTBA Kpaxmana (TUApPOIIU3,
KAaueCTBEHHAs PEAKIUs C HOJIOM).

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIECTB W HUX MpEBpaIleHU:
pOBE/ICHHE, HAONIOJICHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcupoM wmenu(ll)), MHOroaroMHBIX CIUPTOB (B3aWMOJCHCTBUE TJIMIICPUHA C
rugpokcuoM meau(ll)), anpaernioB (oOKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) u ruapokcugom wmeau(ll), B3aummoneicTBHEe Kpaxmanga C HOJIOM),
MPOBEJICHUE MPAKTUUECKONU pabOThI: CBOMCTBA PACTBOpPA YKCYCHOU KUCIIOTHI.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEAKLUU [0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A3oTcozeprKalue OpraHu4eckue CoOeIMHEeHMUS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe OpraHnYecKue coequHeHus. usnyueckne u
XMMHUYECKUE CBOMCTBAa AMUHOKHUCIOT (Ha MpUMeEpe TiulKHA). buonoruueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPUYHAsE W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIlsl, KAYECTBEHHBIE PEaKITNu Ha OCIKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
HaOJIOZICHUE U OMHUCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: J€HATypalus OCJKOB MpU
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TOHATHUS XMMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHHI: MOHOMED,
MOJMUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIHSIST MOJIEKYIsIpHas
macca. OCHOBHBbIE METOAbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIEHC AL

DKCHepUMEHTAIbHBIE METOIbl M3YYCHHS BEIIECTB W WX MPEBPAICHUI:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOJTHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXIpeaMEeTHBIX CBSI3eH MPU U3YYEHUH OPTaHUYECKON XUMUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIOIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-



HAYYHBIX MOHATUN, TaK W MOHATUMN, SBISIOUIMXCA CHUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATUA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3A,
3aKOH, TEOpHSs, aHAU3, CHHTE3, KIacCHU(pHUKaIUs, TePUOAUIHOCTb, HAOIIOIEHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszmka: wmatepusi, DSHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKYIa,
OHEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIeCTBa, (PU3MUECKUE BETUYUHBI U SUHUIIB UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOABI, KUPBI,
(bepMeHThI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJIE3HbIE UCKOMAaeMbIe, TOTLTUBO,
PECYPCHI.

TexHONOTHS: THINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHWUS,
MOIOIIHNE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpenaparThbl, MaTEpUaIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJTACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XAMHYECKUI 31eMeHT. AToM. Sapo aroma, H30TOMNbBI. DJIEKTPOHHAs
00oJiouKa. DHEPreTUUECKUe YPOBHH, MOAYPOBHU. ATOMHBIC opOuTaiu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHus: JIEKTPOHOB MO OpOUTAIIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTypallisi aTOMOB.

[lepnonnuecknit 3aKoH u llepuonnueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3akOoHa M Ileproanyeckoil CUCTEMBI
xumuueckux 3yieMeHToB JI. M. MeHnueneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOKHBIX BELIECTB IO TpylmaM U IEPUOAAM.
3HauYeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHYECKas CBsI3b. Buabl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJIsipHas M MOJspHas, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKLenTopHblil). BomopoaHas cBsA3b. BalleHTHOCTb. OJEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHUOHBI.

BemectBa  MOJEKYJIIPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEIUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.



[TonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCMHEHNN. Howmenxknarypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTHyecKkas CBSI3b HEOPraHWYECKUX BEILIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckass — peaknus. Krmaccuukamuss XUMHUYECKHX — pEaKIuid B
HEOPraHUYECKOM M OPraHUYeCKOl XMMHUHU. 3aKOH COXPAHEHHsSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YJHEPTUH IPU XUMHUECKUX PEAKLIMIX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3inudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnun Jle [latense.

Dnextponutryeckas nucconuanus. CuiabHbIC U cliadbie d5ekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAs, HEUTPaJIbHAS, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HX MPEBpAICHUN:
neMmoHcTpanus Tadymn «[lepuoanyueckas cucremMa XxuMudeckux 3ymeMenToB JI. .
MenpeneeBa», U3ydeHHE MOJENEH KPUCTAIUYECKHX PEIIETOK, HAOIIOAeHHE U
ONHMCaHUE JEMOHCTPALIMOHHBIX U JaOOPaTOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aTopa, ONPEIEICHUE CPEALl PACTBOPOB BELIECTB
C TTOMOIIIbIO YHUBEPCAIBHOTO MHINKATOPA, PEAKIIMK HOHHOTO 00OMEHa), TPOBEICHUE
IpaKTHUECKON padoThl «BiusiHue pa3nu4HbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

Pacuérurle 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXHUMHUYECKUE PACUETHI, PACYETHI C UCITOJIBb30BAHUEM ITOHITHUS «MACCOBast 1O
BEILIECTBAY.

Heopranuuyeckasi xumus

Hemeramnel. Ilonoxenue HemetraiuioB B Ilepuomnmueckor — cucreme
xumudeckux snemeHToB [[. Y. MenpaeneeBa u 0COOCHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMeEpe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U MX  COEAUHEHUM  (OKCHIIOB,
KHUCJIOPOJACOJIEPKAIUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUI).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramisl. [lonoxenue meramnoB B llepuoguueckoi cucreMe XMMHYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTajuioB. O0mue gusnueckue cBoricTBa MeTaiuioB. CriaBbl METaJLIOB.
DONEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILIOB.



XUMUYECKHE CBOWCTBA BaXKHEWILMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUN.

OOmue cnocoObl moiydyeHus: MeTawioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YCHUE KOJUICKINN «MeTauibl U CIUIaBbl», O00pa3loB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTANBHBIX 3a7a4, HAONIOJICHWEe W OINHCAHHWE JACMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA ATIOMUHUS C PACTBOpAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3amaun.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOM, SHEPTETHUECKOW W THIIEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJyYECHUs BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHMIECTB M MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEepHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
penaparoB, paBuia 0€30MaCHOTO UCTIOIB30BaAHUS MPENapaToB OBITOBOM XUMUU B
MMOBCEITHEBHOMN KU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanmzamusi  MeXIpeIMETHBIX CBSi3ed MpU  HM3yYCHUH OOImeHd W
HEOPraHUYECKOM XMMHM B 11 Kitlacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUPUKAKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

duznka: MaTepusi, IHEPTHS, MAcca, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TETIO,
00BbEM, arperaTHoe COCTOSIHUE BEIEeCTBA, (PU3NYECKHE BETUUYMHBI U €IMHHIIBI MX
WU3MEPEHUS, CKOPOCTb.



buonorus: kneTka, opraHu3M, DJKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOTIAeMbIE, TOILTUBO,
PECYPCHI.

TexHONOrus: XUMHUYECKass MPOMBIIUICHHOCTh, METaUTyprusi, IPOU3BOIACTBO
CTPOUTEIIBHBIX MaTepUAJIOB, CEIIbCKOXO3SIMCTBEHHOE TPOM3BOJICTBO, ITHINECBAS
IPOMBINIJICHHOCTh,  (papMalleBTHUYECKass  MPOMBIILICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIpermapaToB, IMPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTCPHAJIOB,
9JIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarmMMHUCS TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHbIM W TpeAMETHbIM). HayuHo-mMeToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEILHOCTHBINA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKOM TpaKJaHCKOM WACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCHU
JEeSATEIbHOCTH EHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEIOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUSA SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpeaMeTa «XHMHS» TOCTHUTAIOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOTO Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAaHOBJICHUS JIMYHOCTHU
00yJarImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXaroT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peajn3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOpPMax U TMpaBUiaX MEXIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESATEILHOCTH MPU CO3aHUH YUEOHBIX
IIPOEKTOB, PEIICHNH YU€OHBIX 1 TO3HABATENIbHBIX 33a4, BHITOJIHEHUU XUMUYECKIX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MMPU aHAJIU3€e Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUSA

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUECTBECHHOW XUMUMU;

yBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHKEHHUS HAYKH €CThb pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U MIPAKTHUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIONIEM aHAIU3E
uH(GOpMAIUH O EPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUUYECKUMHU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
MO3UIMII HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TOCIEACTBUNA ITHX
MOCTYIIKOB;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 30poBOro U Oe3omacHoro oOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
NCUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro0 OOpallleHHus C BELECTBAaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYJOBOU JI€ATEbHOCTH;

MOHUMAHUS I[IEHHOCTH TIPAaBWJI WHIWBUAYATHHOTO ¥  KOJUIEKTHBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATUSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCJIEeI0BaTEIbCKON
JEeSTEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTWe€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMaJIbHON HaIpPaBJIE€HHOCTH (B paMKaxX CBOEro KJlacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YUYEHHIO MPOodeccuil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXEHUS K TPYAY, JIOIAM TPYJa U PE3yiabTaTaM TPYAOBOU JESATEINbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyayuied npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTEeH 00111ecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpoOJieM, BIMSIHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHONU U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIBb30BAaHUS JIOCTHIKEHUM XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIIBLHOTO IPUPOAOIIOIb30BaHNS];

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpeie, YMEHHs] MPOTHO3WPOBATH HEOIArONMPUSTHBIE SKOJIOTHMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U NPEIOTBPAILATD HUX;

HAJIM4HsI PA3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
IPAaKTHUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXalOIIeM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexXAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH [ COBPEMEHHOM
LMBHJIN3ALMN: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BAXHOM POJIA B CO3/IaHUN
HOBOWM 0a3bl MaTepUaJbHON KYJIbTYphl, PpEUIEHMH TIJ00AIbHBIX IPOOJIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBOM U
HKOJIOTUYECKO O€30MacHOCTH, B PA3BUTHUHM MEIUIMHBI, 0OECIIEYEHUH YCIOBHM
YCHEMIHOTO TPY/Ja ¥ IKOJOTUYECKH KOM(POPTHOM KMU3HHU KaKI0TO 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA I aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u



MPOUCXOASAIINX B HEM NU3MEHEHUN, YMEHUS J1eJaTh 0OOCHOBAHHbBIC 3aKIIOYECHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIINXCS JAHHBIX C LIEJIbIO MOTYYeHHS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUSA IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3IMUHBIX cepax MpoPpecCHoHAIbHON
NEeSATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeramnpeameTHble pe3ybTaThl OCBOEHHS y4eOHOro mnpenMera «XUMHsS» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHus BKIIOUYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHUPOBO33PEHHUS  OOyUaOIIUXCA
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAayYHbIe TOHATHS, OTPa’KaIOIIHe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U croeuupuKy METOAOB IO3HAHUS,
UCTOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MarTepus, BEUIECTBO, SHEPrus, SIBICHUE,
IPOLIECC, CUCTeMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIIeI0BaHUE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHUE);

yHUBeEpcallbHble yueOHble NeHCTBHs (I103HABaTeIbHbIE, KOMMYHHUKATHUBHBIE,

peryJsTUBHBIE), obecrieynBaroIIne dhopMupoBaHue (yHKITMOHATILHON
TPAaMOTHOCTH M COIMATILHON KOMIIETEHITUN O0YyJarOIINXCS,;
CIIOCOOHOCTH oOy4JaroImxcs HCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBUS B IO3HABATEIILHON U COMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMA, KOMMYHUKATUBHBIMHU U  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeMCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyaJIW3UpOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBAaTh,

ONPENEATh LEIU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUI;

BBEIOMPATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBATh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYKIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3yEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBLIBATH MOJICILHBIE TIPEICTABICHUS — XUMHUYECKUIT
3HaK (CMMBOJI) 2JIEMEHTa, XUMU4YecKast popMylia, ypaBHEHIE XUMUUECKON PEaKIIuu
— IpU pEIICHUHU Y4eOHBIX MO3HABATENbHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHAThH
Ha3BaHHBIE MOJICIbHBIEC MPEJCTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIAJCTh OCHOBAMU METOJIOB HAYYHOTO TO3HAHWS BEIIECTB M XWMHUUYECKHUX
peakuuit;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATETHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI IS (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mpoiiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OopMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH 0OOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATEeILHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOVICKY METOJIOB PEIIECHUS MPAKTHYECKUX 33714, MPUMEHECHHIO Pa3INIHBIX METO/I0B
TIO3HAHUAI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEP)KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHamTu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTh PA3JTMYHBIE METOJbI MPU TIOUCKE H
orbope wH(MOpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YeOHBIX 3a7ad
OIIPEENEHHOTO TUIIA,

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpamMmbl, TAOJUIIbI, PUCYHKHU U IPYTHE);

UCITI0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA P PabOTE C XUMUYECKON
uHpopMaIen: TpPUMEHITh MEXNpeIMeTHbIe ((hU3NYecKue U MaTeMaTHYECKHE)
3HaKW U CUMBOJIBI, (hOPMYJIbl, a00pEeBHATYPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJ1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS MIPEIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOTro MpoeKTa U (POpMyJIUpPOBATH BBHIBOIBI
M0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/ICHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenesisis e€¢ Ienu W 3aJadyd, KOHTPOJMPOBATH U TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3aJad, BBIOMpaTh HauOoliee
3 PeKTUBHBIN CcMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATEIHHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpenMeTHble pe3ylbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMHSI»
OTPAKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUU TPUPO/IBI,



B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JHYHOCTH, €€ (YHKIIMOHAITBHON
TPAaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUST MMPAKTUUECKHUX 3a/1ad U IKOJOTUIECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM CpEIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIIe TMOHATUS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHas
0007109Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, DJICKTPOOTPHUIIATEIIEHOCTh, XUMUYECKas
CBS3b, CTPYKTypHasi popmyna (pa3BEpHYyTas W COKpAIIEHHAs), MOJIb, MOJIIpHAs
Macca, MOJISIPHBIN 00BbEM, YTJIEPOIHBIN CKeeT, PyHKIMOHAIbHAS TPYyIa, paguKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTUYECKHUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCOUHEHHS, MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU M 3aKOHbl (TEOpUSl CTPOEHUSA
oprannueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SA3bIK XWMHUHU; MHPOBO33PEHUYECKHE 3HAHMS,
JIeXKAIME B OCHOBE MOHUMAHUA NPUYMHHOCTH W CUCTEMHOCTH XHMHUYECKUX
SIBJICHUM, (PAKTOJIOTHYECKHME CBEJICHUS O CBOWCTBAX, COCTaBE, MOJYYCHHH W
0€30MacHOM WCITOJIB30BAHUN BAXXKHEHIITUX OPTraHWYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JIEATEIBHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEPHbIC MPU3HAKU TOHSTHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MHPU
OIIMCAHUU COCTaBa, CTPOCHUS U MPEBPALLCHUN OPTAHUYECKUX COCUHEHNUN;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOIb30BaTh XHUMHUYECKYI0 CHUMBOJIHKY JIJIS
COCTaBJICHMSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
W3TOTaBJIMBAaTh MOJIENIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WUIKOCTPALUUA X
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh NMPHHAMIEKHOCTh H3YUCHHBIX
OpPraHMYECKHUX BEIIECTB [0 KX COCTaBY U CTPOCHHID K ONPEACIEHHOMY
KJIACCy/Tpynne COeIUHEHUN (YIJIeBOJOPOIbl, KUCIOPOA U a30TcojepKalliue
COEUHEHHUSI, BBICOKOMOJICKYJISIDHBIE COEIMHEHUs), JaBaThb MM Ha3BaHUS IO
cuctemarndeckoii HomeHkiarype (IUPAC), a Takxke TpPHBOIUTH TPHUBHAIBHBIC
Ha3BaHMUS OTAEJBHBIX OPraHMYECKUX BEIIECTB (ATUJIEH, MPONUJIEH, alleTHUJICH,
ATUJICHTJIMKOb, TIULEpUH, (PeHoi, dhopManbaeruj, areTaiblIeru, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJIOTAa, OJIESMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOPMUPOBAHHOCTh yMEHUSI OMPEIEIATh BHUILI XUMHUYECKOH CBS3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOECHUS
opranuveckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHUSI MaCChl BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHU XapaKTePU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE
U XUMHUYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pa3IMUHBIX KJIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, THJIEH, MPONUJIEH, alleTHIIeH, OyTaaueH-1,3,
MeTu0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, STUJICHTJIUKOJIb, TJIULEPUH, (HEHOI,
alleTanbAeTu, MypaBbiUHasi U YKCYCHAsl KUCIIOThI, TJII0K03a, Kpaxmall, eJITi0103a,
aAMUHOYKCYCHAasl KHCJIOTa), WILIIOCTPUPOBATh T€HETUYECKYIO CBS3b MEXIYy HUMHU
YPaBHEHUSAMH COOTBETCTBYIOLIUX XHMHUYECKHUX PEAKIUH C HCIOIb30BAaHHEM
CTPYKTYPHBIX (POpMYyT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKHU YTJIEBOJAOPOIHOTO
ChIpbs (HEe(DTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEepadOTKU U MPAKTUIECKOE
NPUMEHEHHE IPOAYKTOB NEPEpadbOTKH;

c(hOpMUPOBAHHOCTh YMEHHA MPOBOJUTH BBIUMCICHUS TI0 XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTa
pPEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB
WIM NPOAYKTOB PEaKIIUH);

c(hOpMUPOBAHHOCTh yMEHHWH BIANECTh CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XHUMHH TPU MU3yUYCHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOJII0IeHNEe, U3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHMHMUYECKHE 3HAHUS JUIsl MPUHSTHS pEIIEHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH H HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuJja MOJIb30BaAHUS XUMUYECKOM
NOCYJI0OM M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBIITOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (IIPEeBpPAILIEHUs] OPTAaHUUYECKHUX BEILIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
ATUJICHA U U3YYE€HHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAHUYECKUX BEILECTB,
JeHaTypanus OeJIKOB PU HarpEBaHUU, [IBETHBIE PEAKIIMH OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKH O€30MaCHOCTH MpU OOpalllEHUH C BELIECTBAMU U
1a00paTOpHBIM ~ 000PYJOBaHUEM, MPEACTABIATH PE3YyIbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX pEaKIUd Hu
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TOMYyYaeMyI0 M3 pa3HbIX HMCTOYHHKOB (CpEeICcTBa MacCOBOM
uHopmaruu, UuTepHeT u aJpyrux);

c(hOpMUPOBAHHOCTh ~ yYMEHUH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJISIX
COXpAaHEHHS CBOETr0 3J0POBBS M OKpY)KAIOIIEH MPHUPOIHON Cpeibl, 0OCO3HABATH



OINaCHOCTh BO3JCHUCTBUS HA YKWBBIE OPTraHU3Mbl OINPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMas cMbica mokazatens [I/IK, mosicHaT, Ha mpumepax CcrocoObI
YMEHBIICHUSI W NOPEAOTBPALLCHUS HX BPEAHOTO BO3JCUCTBUS HAa OPraHU3M
YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAaHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUIM;

JUISL  CHENbIX M CHA0OBUASIIMX OOY4YaIOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHuu JI. bpains ais 3anucu XuMHUYeCKUuX

dbopmyiL.
11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmiass M HeopraHHMYecKas
XUMUSD» OTPAXKAIOT:

c(OpPMUPOBAHHOCTh ~ IPEJCTABICHUA: O XUMHUYECKOW COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBICHUN IPUPOIBI,
B (OpMHpOBAaHUM MBIIUICHUS W KYJIbTYpPhl JUYHOCTH, €€ (PYHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM /JIsi PEIICHUs] MPAKTUUECKUX 3a7a4 U SKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM CpEAE;

BJIAQJICHNE  CHCTEMOM  XUMHMYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINe TOHATHS (XMMHUYECKUH 3JEeMEeHT, arom, u3oror, S-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJid, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOoBaJIEHTHas1, HOHHAs, METAJUIMYECKasl, BOAOPOIHAs ), KPUCTAININYECKas PEILIETKA,
TUIIBl  XUMHUYECKUX  PEAKIUI, pPAacTBOp, DJIEKTPOJUTHI, HEIJIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAS JUCCOLMALMSA, OKHCIUTENb, BOCCTAaHOBUTENb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbI (TEOpHs
ANIEKTPOJIMTHYECKON aucconManuu, nepuoguyeckui 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpAIlCHUS] SHEPTUU
Py XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN S3BIK XHUMHUH,
MHUPOBO33PEHYECKNE 3HAHUA, JIEKALUIME B OCHOBE NOHUMAHUS NPUYMHHOCTH W
CUCTEMHOCTH XHUMHYECKHX SIBICHUN, (PAaKTOJOTUYECKUE CBEIECHUS O CBOMCTBaX,
COCTaBe, MOJIYYEHUH U 0€30MaCHOM HCHOJIb30BAHUM BAKHEUIIUX HEOPTAaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH IESITEIbHOCTH YEJIOBEKa,

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEpHbIE NPU3HAKU IOHATH,
YCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS NMpPHU
ONMCAaHUU HEOPIaHUYECKUX BEIIECTB M UX IIPEBPALLCHHUIA;

c(OpPMHUPOBAHHOCTh YMEHMM HCIOJB30BaTh XUMUYECKYI0 CHUMBOJMKY MJIs
cocrtaBiieHUus: (OpMyJl BELIECTB U YpPaBHEHUHM XMMHMUYECKHUX  PEaKLMM,



cuctemarnueckytro HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIIBbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETALIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEIENSITh BaJICHTHOCTh U CTETIE€Hb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3IMYHOTO COCTaBa, BUJ XUMHYECKOU
CBA3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
WMOHHAs!, METAJUTMYECKas), XapakTep Cpeibl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCTUHCHM;

c(hOopMUPOBAHHOCTD yMEHUM yCTaHaBJIMBATh PUHAIIEKHOCTD
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OINpeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOTHI, aM()OTEepHbIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |-4 mnepuonos Ilepuoanueckoil cucTeMbl
xumudeckux snemenToB [I. M. MenpaeneeBa, HMCIONB3ys MOHATHS «S-, P-, -
3IIEKTPOHHBIE OPOUTAINY, «IHEPTEeTUYECKUE YPOBHU», 00BACHATH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCAUHEHUH MO MEepUoJaM U
rpynnam llepuoanueckon cucteMsl XuMudeckux aneMeHToB /1. 1. Menaeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3IMYHBIX  KJIACCOB,
NOJATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHUYeCKUMHU
BEILLECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKWCIICHHUS 3JIEMEHTOB, 0OpaTHMOCTH
pEeaKklnH, yYaCTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBIISATh YPaBHEHHS PEaKUUl pa3IU4HbIX
THUIIOB, TOJHBIE M COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yUYUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TH PEAKIIUU UAYT O KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BELIECTB, pPaclO3HABaTh
OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIECTB;



c(hOpMUPOBAHHOCTh yYMEHHH  pAaCKpbIBaTh CYIIHOCTh  OKHUCIUTEIIBHO-
BOCCTAHOBUTENbHBIX PEAKIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATh 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkiMu OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUS! CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAy4YHBIX NPUHIIMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XUMMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHS C MCIOJb30BAaHUEM
MIOHSTHUS «MaCCOBast JI0JISl BEIIECTBA B pACTBOPE», 00 BLEMHBIX OTHOIICHUH ra30B MPU
XUMHUYECKUX PEAKIUSAX, MACChl BEIIECTBA WJIM O0BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEIIECTB, TEIJIOBOro 3((dexkTa peaknu Ha OCHOBE 3aKOHOB COXpPAaHEHUS MAacCChl
BEIIECTB, IPEBPAILLEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOATh MpaBMia MOIb30BAHUS XUMUYECKON
MOoCy/Iol U J1abOpaTOpHBIM OOOpPYAOBAaHHUEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU 1O BBITOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMOJHATH XUMHYECKUI
HKCIIEPUMEHT (pa3joKEeHUE MEePOKCHIA BOAOPOAAa B MPUCYTCTBUM KaTalW3aTopa,
OMpeNeJIeHUE Cpellbl PAacTBOPOB BELIECTB C IOMOINBI YHHBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peakluuu Ha cylbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 10
TemaM «MeTamie»y U «HemeTannsl») B COOTBETCTBHHM C MpaBUJIAMHU TEXHUKH
0€301acHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYyI0BaHUEM,
MPEACTABIATh PE3YJIBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUHN COOTBETCTBYIOIINX PEAKITUH U POPMYIMPOBATH BHIBOJIBI HA OCHOBE ATHX
pE3yNbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MacCOBOMU
KOMMYHUKaruu, IHTepHeT u ApyTux);

chOpMUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM NESITEIBHOCTH B IEJSIX
COXpaHEHHUsI CBOErO 3J0pPOBbS U OKPYXKAIOIIEH MNPUPOAHON Cpeibl, OCO3HABAThH
OMacHOCTb BO3JICHCTBUA HA KUBbIE OPraHU3MbI OINPEICIIEHHBIX BEUIECTB, TIOHUMAs



cvpicn mokazarens [IJIK, mosicHaTh Ha mnpumepax crnocoObl yMEHBIIEHUS W
IIPENOTBPALIECHUS UX BPEIHOTO BO3JACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
IPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BELIECTB HU
XUMHUYECKUX SIBJICHUM;

JUIS  CIIETIBIX M CIAa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Paznea 1. Teopernyeckne 0CHOBBI OPraHM4YeCKOM XMMUM
[Ipenmer oprannueckon xumuu. Teopust
11 CTPOCHHUSI OPTAHNYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIe yrieBOgOPOAbI — aJKAHbBI 2
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 1
aJIKaIMEHBbI, ATKUHbI
2.3 ApoMaTndecKue yriieBoa0pO/Ibl 2
54 [TpupoHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro mo pazaeny 13
Paznen 3. Kuciopoacoaep:xamnue opranniecKue coeuHeHNsI
3.1 Cruptel. denon 3
3.9 Anppaerunnl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VriaeBoasl 3 1




Hroro no pasneny

13

Paznen 4. A3oTcoaepskanue oOprannyeckre coeJuHEeHUs

4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 3
Hroro mo pazaeny 3
Paspnen 5. BeicokoMoJIeKyIsIpHbIe COeIHHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne i/l P Konrpoabusie IIpakruueckune (wicpp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4
' BELIECTB
1.3 XUMHYECKHE PEeaKIuu 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 MerTaisl 6 1
2.2 Hemeraminl 9 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTaHUIECKHIX 5
' BELIECTB
Hroro mo pazaeny 17
Pasznea 3. Xumud u :Knu3HbL
3.1 XUMUs ¥ )KU3HD 4
Hroro no pasneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouaunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tewa ypoka Bcero Konrpoabrpie  TMpakriieckue fll?-y‘IEHI/IH :6[()1;I;OBaTeJILHbIe
padoThI padoThI pecypesI
1 [IpenmeTt opraHnyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHHsI OpraHU4YEeCKUX
2 coenuneHnii A. M. bytieposa, eé 1
OCHOBHBIE MTOJIOKEHUS
[Ipencrasnenue o kaaccuukanuu
3 opranuyeckux BeuiecTB. Homenknatypa 1
(cucTemaTuveckas) ¥ TpPUBUATbHBIC
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUN PSIJT
5 Mertan u 3TaH — NpoCTeHIIe 1
MPEACTAaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOSHHE, CBONCTBA 1
7 DTUJICH U TPOMUICH — MPOCTeHIme 1
MPEACTaBUTENH AIKEHOB
8 [Tpaktrueckas padota Ne 1. «ITonyuenue 1 1
STHJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byraguen-1,3 u
9 Metunoyraauen-1,3. Ilomyuenue 1
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI




AJIKUHBI: COCTaB ¥ OCOOEHHOCTHU
CTPOEHUS, TOMOJIOTHYECKUN PSII.

10 N
ALleTUJIEH — MPOCTEUIIINI
MIPe/ICTaBUTENb aJTKUHOB

11 Beluncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH3011 U TOJTyoJ. TOKCHYHOCTD
apeHOB

13 ['enernyeckas CBSI3b YIi€BOJAOPOIOB,
MPUHAISKANIUX K Pa3IMYHbIM KjlaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 MPUPOIHBIN ra3 U MOMyTHBIE HE(TAHBIC
ra3bl, HeTh U IPOJIYKTHI €€ mepepaboTKu
IIpupoaHbIE HICTOYHUKH YTJIEBOAOPOIOB:

15 MPUPOHBIN ra3 U MOMyTHBIC He(TAHBIE
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pazaeny
«YTII€BOIOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHsble CIUPTHI: 3TUIIECHTIIMKOJIb
Y TIUIEPUH
DEeHOI: CTPOCHUE MOJIEKYJIbI,

19 (hU3UYEeCKre U XUMHUYECKUE CBOIMCTBA,
IIPUMEHEHNE

20 Anbaeruabl: GopManbaerua U

areTanbaerug. AneTrod




OnHOOCHOBHBIE IIPE/eNbHBIE KAPOOHOBBIE

21 KHCIIOTBI: MypaBbUHAs U YKCYCHast

99 [TpakTruyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK

23 MIPEACTABUTENH BBICIIUX KapOOHOBBIX
KHCIIOT

24 Mpbi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE
CrnoxHble 3(pUpbI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponan3, npuMeHeHue,
OuosIornvecKas poJib KHUPOB
VYrneBoabl: cocTaB, KilacCHpUKaIus.

27 Baxneiimme npeacTaBuTeIN: TIIOK03a,
dbpykTO3a, caxapo3a

08 Kpaxman u 1emuiono3a Kak mpupoIHbIe
MTOJIUMEPHI
KonrponsHas pabota no pazaeny

29 «Kucnopoaconepkaiiyue opraHu4ecKue
COCIMHEHUS»

30 AMUHBI: METUJIAMHUH U aHWINH
AMUHOKHCTIOTHI KaK aM(pOTEepHBIC

31 OpPraHUYECKUE COCTUHEHUS, HX
ouosoruueckoe 3Hadenue. [lentuapt

32 benku kak npupoansie

BBICOKOMOJICKYJIAPHBIC COCIUHCHU A




33 OcCHOBHBIE MOHATUS XUMHUH ) 1
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN
OcCHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN. 1
IInmacTmaccel, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHYECKHUH DIIEMEHT. ATOM.
DNeKTpoHHAass KOH(PUTYpaIus aTOMOB

ITepuonnueckuii 3axoH u Ileprognueckas
CHCTeMa XUMMHYECKuX 31eMeHToB J[. 1.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COG[[I/IHGHI/Iﬁ
0 TPYIIIaM | IepruoaaM. 3HaueHne
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3nmemenToB /.M. MenaeneeBa
B Pa3BUTHHU HAyKH

Crpoenue BemiecTBa. XuMHUUYECKasl CBS3b,
e€ BUIbI; MEXaHU3MBI 00pa30BaHUs
KOBAJICHTHOM CBsI3U. BogopoHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsATHE O AUCTIEPCHBIX CUCTEMAX.
HctunHbIe U KOJIOUHBIE PACTBOPBI.
MaccoBas 1014 BEILIECTBA B PACTBOpE




Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COCTNHEHUI.
['eHeTnyeckast CBA3b HEOPTaHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MACCHI BEILECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XUMHUYECKOE PABHOBECUE

10

[Tpaktrueckas padota Ne 1. «BnustHue
pa3uyHbIX (PAKTOPOB HA CKOPOCTH
XAMHYECKOU PEaKLU)

11

DNEKTPOIUTHYECKAs TUCCOLHAIIHUS.
[Tousitie o BogopoaHoM mokasarene (pH)
pacTtBopa. Peakiiuu nonHoro oomeHa.
I'maponus opraHnyeckux u
HEOPraHUUYECKUX BEIIECTB

12

OKHUCIUTEIEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsTHE 00 AMIEKTpONIH3E
pacIjiaBoB U pacCTBOPOB COJICH

13

KontponbHas padora 1mo pasaeny
«TeopeTnyeckre OCHOBBI XHMUM)

14

Mertanisl, X MOJ0XKEHHUE B
[Teproauieckoi CUCTEME XUMUIECKIX
snemenToB /I. 1. MenpaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHE
(bu3HYecKre CBOMCTBAa METAJIIOB




15

CnaBbl METAIOB. DJIEKTPOXUMHUUYECKUN
pAI HAMPSKEHU METAJIOB

16

XHUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX
METaJIOB (HATPUH, Kaauil, Kaablui,
MarHuii, ATFOMUHHN ) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COECTMHEHNN

18

XnMHUYecKre CBOMCTBA IIUHKA, JKelle3a U UX
COECTMHEHNN

19

[IpakTuueckas padora Ne 2. "Pemenue
9KCHEPUMEHTAIBHBIX 3371a4 110 TEMe
«Meramab»"

20

Hewmeranbl, ux monoxxeHue B
[Iepronnueckoit cucteMe XMUMUYECKUX
anemeHToB 1. . Meneneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nYeCcKue CBOMCTBA HEMETAIIOB.
ANoTpOIUsl HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJ1a, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U
UX COEOUHEHUN

23

XuMUYecKue CBOWCTBa a30Ta, hochopa u
UX COEIUHEHHI

24

XUMHUYECKUE CBOMCTBA yIJIepoa, KpeMHUS
U UX COCTUHEHUN

25

[IpruMeHeHrne BaXKHEUIINX HEMETAJIOB U UX
COECTMHEHNN




26

O0001Ienre U cucTEMAaTH3alNs 3HAHUH 110
teMe «HemeTamnabely. BerauciaeHus mo
YpaBHEHUSM XUMHUYECKHUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

27

[IpakTuyeckas padora Ne 3. «Perenune
HKCHEPUMEHTAIBHBIX 3371a4 110 TEMe
"Hemerasr"»

28

KontponsHas pabota mo Temam
«Metannel»y n «Hemeraisly

29

Heopranwueckue u opraHn4ecKue
KucinoThl. Heopranndeckue u
OpraHU4eCcKHe OCHOBAHUS

30

AMpoTepHbIe HEOpraHu4YecKue U
OpraHMyecKue coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Pons xumuu B O6€CH€‘I€HI/II/I
3KOJIOTUYECKOM, SJHEPreTUIeCKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUU
MeAUIIHBI

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO MOTY4YeHHUs
Ba)KHEUIIINX BEIIECTB

33

YenoBek B MHUPEC BCIICCTB U MATCPUATIOB

34

XuUMUS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






