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MOSACHUTEJIbBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpeIHEro o0Ilero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHON MPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYIapCTBEHHOM
obpazoBarensHoM ctanaapte COO, ¢ yuérom Konmenmuu nmpenogaBaHus y4eOHOTO
npeaMera «XuMUs» B 00pa3oBaTeibHbIX opranuzanusax Poccuiickoit denepannu,
peaIn3yIonmMx OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPAMMBbI, 1 OCHOBHBIX MOJIOKEHUIM
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa 10 2025
rona» (Pacnopsxenue [paBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MpOrpamMmbl MO XUMHUHU, K OMPEACIICHUIO
oO1eit cTtparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
ydaebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHIentyanbHbie nosoxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
CoZlepKaHUsI, PE3yJbTaTOB OO0ydYeHHUS U TPEOOBAaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUECKOE o0Opa3oBanue, MoJIy4aeMoe BBINTYCKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
oOpazoBanHocTH. OHO CIYXUT 3aBepLIAIONIMM 3TAallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPhI
YeJIOBEKa, a TAK)Ke HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. PeanmsyeTcss xuMudeckoe oOpa3oBaHUE OOYyYarONIUXCsl Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus CpEACTBAMH yUEOHOTO MPEAMETa « XUMUS»,
coliepKaHUE€ U TOCTPOEHUE KOTOPOIO OMNpelesieHbl B MpPOrpaMMe MO XUMHUU C
y4€ToM creuu(puKd HAayKH XUMHUHU, €€ 3HAuYCHHUS B TMO3HAHUM TPUPOJLI U B
MaTepHaNTbHON KU3HU OOIIECTBa, a TAKXKe C YU4ETOM OOMIMX IeJIei ¥ MPUHIIUTIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl CpPEAHEro  OOIIero
obpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyio poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTepHUAIbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHNE PAITMOHAIIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHpE KaK O €JIMHCTBE
OpPUPOABl M YEJIOBEKa, KOTopoe (GOpMHUpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTIMU IPUMEHEHUSI.



TecHO B3aMMOJEHUCTBYs C APYITMMHU €CTECTBEHHBIMM HayKaMU, XMMUs CTajia
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEITHOTO
Tpyda MU KU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XMMHA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HallpaBlieHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPaHBI 3J0POBbSI.

B cooTtBercTBHM € OOmMMM LENSMUA W MPUHIMIIAMH CPEAHETO OOIIETro
obOpazoBaHus cojqepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0O MM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJIOJKEHUS
o0pa3oBaHMs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBnsitomiuMu — nipeamMeTa  «XUMHUSD»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas v HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHHWH MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHUEM 3HAHUW W3 OONIeH XUMUM) U
OpraHn4eckon xumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 0O€CleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa coaepxanusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CHUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro wmarepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpelNeNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IPEICTaBICHUI O CTpOeHUHU BellecTB. CBeieHns 00 U3ydyaeMbIX B Kypce BellleCTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIONKHBIX OMOJOTMYECKH AKTHUBHBIX
coenquHeHud. B Kypce  opraHMyeckod — XMMHM ~— MOJIYYalOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBSA3M, KIACCU(DUKAITMOHHBIX NPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUECKOU PEAKIIUH.

[lon HOBBIM yriaom 3peHusi B mnpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
TEOPETUYECKHI MaTepuan u (aKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBAaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TOHATh HMCTOPUYECKOE H3MEHeHHe (QYHKIUH OSTOro 3akoHa — OT
o0o01aromIeit 10 0ObACHSIOMEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX IPOTEKaHus AonoaHseTcs B Kypcax 10 u 11 kitaccoB aneMeHTaMu
CoJiepKaHusl, UMCIOIUMH KYJIbTYPOJOTHUECCKUI W TPUKIAAHOW XapakTep. OTu
3HaHUS CMOCOOCTBYIOT NMOHHUMAHHUIO B3aWMOCBS3U XHMHH C JPYTUMU HayKaMH,
PACKPBIBAKOT €€ POJIb B IO3HABATEIILHON U MPAKTUYECKOM JIEATEIIbHOCTHU YETIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHMSI K IIPOLIECCY TBOPUECTBA B 00JACTH TEOPUU
U TIPAKTUYECKUX MPUIIOKEHU XUMUU, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMPOOJIeMax, CBS3aHHBIX C XUMHUCH,
KPUTUYECKUA OCMBICIMBATH MHPOPMAIIUIO U IPUMEHSTH €€ JIJIsl TOTIOJTHEHUS 3HAaHUH,
pelIeHUs] HHTEJUICKTYyaIbHBIX U SKCTIEPUMEHTANIbHBIX UCCIIEA0BaTENIbCKUX 3a1a4. B
LEJIOM COJEpKaHWE Yy4eOHOro mnpeaMera «XUMHUS» AAHHOTO YPOBHS H3y4YEHUS
OPUEHTHUPOBAHO Ha (POPMHUPOBAHKE y OOYUAIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHusT (PUIOCOPCKUX WAEH, TaKMX Kak: MaTepHabHOE €IMHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOTO MUPA, 00YCIOBIEHHOCTh CBOMCTB BEIECTB MX
COCTaBOM M CTPOCHHUEM, TO3HABAEMOCTh MMPUPOTHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA
U PpCEIICHUS TPOTHBOPEYMI MEXITy HOBBIMH (DaKTaMH U TEOPETUUCCKUMHU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUICHUU DKOJIOTHUECKUX MPoOieM, a
TakKe MpoOJeM COepeKEHUsT IHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAIOB.

B nmmane pemeHus 3agad  BOCIMTAHMS, Ppa3BUTUS W COLMAIM3ALUU
oOyyJaroumxcsi MpUHAThIE MPOrpaMMOM MO XMMHHM TOAXOAbl K OMNpPENETIECHUI0
COJlEp)KaHUs M TOCTPOCHUS TpeaMeTa IMpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIBHBIX YUCOHBIX ACHCTBUHN, UMEIOMUX 0a30BO€ 3HAUCHHE JIJISI PA3THUIHBIX
BUJIOB [ICATCJIBHOCTH: pEIICHUS NpoOjeM, IOMCKa, aHajiu3a M 00pabOTKU
uHpopMaly, HEOOXOJAMMBIX JUISI NPUOOPETEHHS OIbITa MPAKTUYECKOU U
UCCJIEIOBATENILCKON JIESITEIbHOCTH, 3aHUMAIONIEH BaXXKHOE€ MECTO B IO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XMMHUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHusl, MPU ONPEAeIICHUN
COZIepKaTEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4deHUs MpeaAMeTa HarpaBlieHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAJAMIIMOHHO Tpu3HaéTcsa (HopMuUpoBaHHE OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JIEATEIIBHOCTH 4YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJMYECKOW TOYKHM 3PEHHUsI TAaKOM MOJAXOJ K OINpPEACNICHUIO Ielied H3ydeHUs
IpeMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHON TOYKE 3pEHUs IVIABHBIMHM LEJISIMU U3YYEHHUS MpeaMmeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTes:

e (opmMupoBaHME CHCTEMBl XUMWUYECKMX 3HAHUW KAk BaKHEHIIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME M IOHUMAHHE CYIIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMJICHUE C UCTOPUEH HX
Pa3BUTHS U CTAHOBIICHUS,

e (opmMupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEIECTB U XUMHUYECKHUX PEaAKIINil, HEOOXOIMMBIX JIJIs1 MPUOOPETEHUS YMEHU
OpPUEHTUPOBATHCSI B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHUN, MMEIOIINX
MECTO B IIPUPOAE, B MPAKTHUYECKON U TOBCEHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM IPaBUII
0e30macHOro 00OpaIIeHus ¢ BEIEeCTBAMH.

Hapsiny ¢ atumMm, conepxatenbHasi XapaKTepUCTHKA LEJIed U 3a1ad U3yYeHUs
IpeaIMETa B IPOrpaMMe N0 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMHM TMPUOPUTETAMU B CUCTEME cpeaHero obmiero oodpazoBaHusi. CeroaHs B
MPEenoIaBaHUK XUMUHU B OOJIbLIEH CTENEHU OTAAETCS MPEINOYTEHUE MPAKTUUYECKON
KOMIIOHEHTE COJep>KaHusl OOy4yeHus, OPHUEHTUPOBAHHONW Ha IMOATOTOBKY
BBIMYCKHHMKa 00111€00pa30BaTe/IbHOI OpraHu3alluy, BIAJCIONIETO HE HabopoM
3HaHWM, a (PYHKIMOHAILHONW TPAMOTHOCTBIO, TO €CTh CHOCOOAMU U yYMEHUSIMU
AKTUBHOI'O MOJIyY€HUS 3HAHUWA Y IPUMEHEHHUS UX B PEAJIbHOM KU3HU ISl PELICHUS
MPAKTUYECKUX 3a/1a4.

B cBs13u ¢ 3TUM npy U3ydeHHUH ITpeaAMeTa « XUMUSD» TOMUHUPYIOIIEE 3HAUECHNE
npUOOPETAIOT TaKUE LIENU U 33/1a4H, KaK:

ajanTamys 00y4arolMXCsl K YCIOBHUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHHE  MHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMHU U HX
MPUMEHECHUEM;

dbopMupoBaHre y OOyYarolUMXCs  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHHUBEpPCATbHOE 3HAYEHUE [JIsi Pa3IMYHBIX BHJIOB
JESITEIbHOCTH: PelIeHusl mpo0jeM, oUCKa, aHalinu3a U 00paboTKu MH(pOpMAIH,
HEOOXOUMBIX JJI MPUOOPETEHUS OIBITA IEATEIHHOCTH, KOTOPAasi 3aHUMAaET BaXKHOE
MECTO B NO3HAHUM XHWMHHM, a TaKXKe [JIS OLCHKH C MNO3WULMI 3KOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIMSAHUS BEIIECTB U XUMHUYECKUX MPOLIECCOB Ha OPTaHU3M
YeJI0BeKa U IPUPOIHYIO CPEY;



pa3BUTHE IO3HABATEILHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS TI0 XHMHU B COOTBETCTBHH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yuyeOHOW U
HAYYHO-TTOMYJISIPHON HHPOPMAITMH XUMHUIECKOTO COJIePIKAHUS;

dbopmMupoBaHUEe U Pa3BUTHE Y O0YUAIOIINXCS ACCONMATHBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IJIAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HANpaBICHHOCTH XHMHH, €€ BaXXHOW POJHM B PEIICHHH TI00ATBHBIX MpoOIeM
PaIMOHAIBFHOTO MPUPOOIOIB30BAHMS, MTOTIOJIHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCTIOJIb30BaHUSl TONYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SBJICHUSIMH.

B yueGHomM mnane cpemHero oOmero oOpa3oBaHWsI Y4YEOHBIM TIPEIMET
«XuMHUs», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBISCTCSA O00S3aTEIbHBIM yUEOHBIM
IPEIMETOM.

OO1ee Yncno 4acoB, OTBEAEHHBIX AJI U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpemHero oo1miero oopasoBanus, coctapisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Henelnto), B 11 kitacce — 34 gaca (1 yac B Heneoo).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer opraHnueckoll XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTEpHAIOB. Te€Oopus CTPOEHHUS OPraHUYECKUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)keHHSI. CTpyKTYpHBIE (hOPMYIIbI
OpPraHMYECKHUX BelIeCTB. [ oOmoJyorusi, wu30Mepus. XUMHUYECKas CBS3b B
OPraHUYECKUX COCAUHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o kinaccupUKAIMM OPTaHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYECKUX COEIUHEHHHM (cucTeMarhueckas) W TpUBHAIbHBbIC Ha3BaHUSA
BAKHEMIINX MPEJICTABUTENEN KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHIA:
03HaKOMJIEHHE C 00pa3aMu OpraHUYECKHUX BEIIECTB U MaTepHalaMH Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OPTaHMYECKHX BEIIECTB, HAOJIOICHUE W OIHMCAHUE
JEMOHCTPAIMOHHBIX ONBITOB MO NPEBPALICHUIO OPraHUYECKUX BELIECTB IMPH
HarpeBaHuM (IU1aBjieHUe, OOyIJIMBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUA psa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE M XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, IOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psijl. DTUIICH U MPONUIEH —
MPOCTEUINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOICHUPOBAHUS, TUIApATAlMM, OKHUCJICHHUS U
MOJINMEPHU3AIINH ), TOJTyYEeHUE 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, TOMOJIOTUUECKHM psijl. AllETHIICH
— TMPOCTEHIIMIA TpPeNCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUEe WU
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), OJyYCHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, puU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpPUMEHEHHE. Toyon:
cocmae, cmpoeHue, uauueckue U  XuUMudeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyueHue u npumenerue. TOKCUIHOCTb apEHOB.



['eHeTnueckas CBsSI3b MEXIY YIJIEBOJOPOJAAMH, NPHHAICKAIIMMHU K Pa3IudHbIM
KJIACCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HEePTH:
IEPETrOHKAa, KPEKUHI (TEpMUYECKHI, KaTaquTH4eckuil), nuposu3. I[IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIH
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpALICHUIL:
03HAaKOMJIEHHE C 00pa3liaMHy IJIacTMACC, Kay4yKOB U pe3uHbl, Koulekuuu «HepTo»
U «YToJIb», MOJAEIUPOBAHUE MOJIEKYJ YIJTIEBOJOPOIOB M IaJOr€HONPOU3BOIHBIX,
pOBEJCHUE MPAKTUIECKON PabOThI: MOMyUYEHUE ITUIICHA U U3YYECHHUE €r0 CBOMCTB.

Pacuérnbie 3anaumn.

BbluniciieHuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, oOBEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOAYKTA PEAKLUH 10 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

Kucnopoacoaepxaiiue opranuieckue coeJUHEHUS

[IpenenpHble OOHOATOMHBIE COUPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
(¢uznyeckue MW XHMUYECKHME CBOMCTBA (PEAaKIUMM C aKTUBHBIMU METaJUIaMH,
rajJJor€HOBOJIOPO/IaMH, TOpPEHHE), HpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YEJIOBEKaA.

MHoOroaroMHple  CHUPTBL.  ODTWUJIEHIVIMKOAb M  I[JIMIEPHUH: CTPOCHHUE,
¢uznueckue W XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlJaMi, KaueCTBEHHAasl pEaKlMsi Ha MHOTrOaTOMHble crupThl). [leificTBue Ha
opraHusM uesoBeka. [Ipumenenue rimueprusa U 3THIICHIIHKOJISA.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKHE UM XHUMUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anppernnpl U kemouwvl. DopMambIeruj, aneTAIbICTHA: CTPOCHHE,
(¢u3znyeckue U XMMUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMH ), TIOJyYCHHE U IPUMEHEHUE.

OnHOOCHOBHBIE MTpeiebHbIe KApOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAs
KHUCTIOTBI: CTpOEHUE, (PU3uvecKkre 1 XUMUYECKUEe CBOWCTBA (CBOWCTBA, O0IIME s
KJ1acca KMCIIOT, peaklysl dTepuduKanum), 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 KucaOT. [‘maponus
cnoxHbIX 3¢upos. XKupsl. 'naponus xxupos. [Ipumenenue xxupos. buonornueckas
POJIb JKUPOB.

VYrineBoabl:  cocraB, KilacCU(UKanus  YrJeBOJOB  (MOHO-, JU- H
nosmcaxapuibl). [ Jroko3a — mpocTelmmii MOHOCaxapul: 0COOEHHOCTU CTPOCHUS




MOJIEKYJTbI, (PU3UIECKUE U XUMUIECKHAE CBOMCTBA (B3aMMOICHCTBUE C TUIPOKCUIOM
meu(1l), okucienne aMmmMuadHbIM pacTBOpoM okcuga cepedpa(l), BocctaHoBiieHue,
Opo’keHue TII0KO3b]), HAX0XKICHHUE B IPUPOJIE, TPUMEHEHHE, OMOJIOTHYeCKas POJib.
®dotocunTe3. OpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie noiaumepbl. CTpoeHue Kpaxmana u
nemtono3bl.  duznueckue W XMMHYECKHME CBOMCTBa Kpaxmana (TUApPOIIU3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIleHU:
pOBE/ICHHE, HAONIOJICHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOpEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJCUCTBUE TJIMIIEPUHA C
ruapokcuoM meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) m rumpoxcumom wMmenu(Il), B3ammopeiicTBHEe Kpaxmaiaa € HOIOM),
MPOBEJICHUE MPAKTUUECKONU pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaun.

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

A3oTcozeprkalue OpraHu4ecKue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak aM()OTepHbIe OpraHnYecKne coequHeHus. usnyeckne u
XMMHUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMEpe TIulMHA). buonoruueckoe
3Ha4YE€HHE aMMHOKUCIIOT. [lenTuabl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHenus. IlepBuuHas,
BTOpPUYHAsT M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIlsl, KAYECTBEHHBIE PEaKITNU Ha OCIKH.

DOKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
HaAOJIOZICHUE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: JEHATypalus OCIKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TOHATHUS XMMUU BBICOKOMOJICKYJISIPHBIX COSAMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPENHSS MOJIEKYJIIpHAs
macca. OCHOBHBbIE METObl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEPU3AIUs U MOJTUKOHIECHCAIIHS.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
O3HAaKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXpeaMEeTHBIX CBsI3el MPU U3YYEHUH OPTaHUYECKON XUMUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIOIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-



HAyYHBIX TOHSTHH, TaK W TOHSTUHU, SBISIOMUXCS CUCTEMHBIMH JJISI OTIEITHHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATHUSA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
3aKOH, TEOpHs, aHAM3, CUHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTb, HAOIIOICHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJISITMPOBAHHE.

duszuka: wmatepusi, DSHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKYIa,
DPHEPreTUYECKUA ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBa, (PU3MUECKUE BETUYUHBI U SUHUIIB UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHOJOTMYECKH AaKTHUBHBIE BellecTBa (O€NKH, YIVIEBOABI, KUPHI,
(bepMeHThI).

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

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

11 KJTACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUM

XAMHYECKUI 31eMeHT. AToM. Sapo aroma, H30TOINBL. OJIEKTPOHHAs
000710YKa. DHEPreTUUYeCKue YpOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[lepnonnueckuit 3aKoH u llepuonnueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOoHa M IleproanyecKkoil CUCTEMBI
xumuueckux 3yieMeHToB JI. M. MeHnueneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpylmaM U IEPUOAAM.
3HauYeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHYECKas CBsI3b. Buabl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJisipHash W MOJspHas, UOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKLeNnTopHblil). BomopoaHas cBsA3b. BalleHTHOCTb. DJEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIMbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.



[IonsTne o mucnepcHbIX cucTtemax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1011 BEECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxknarypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTnyecKkas CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIaccaM.

Xumudeckass — peaknus. Krmaccupukamuss  XUMHUYECKHX — PEaKIUd B
HEOPraHUYECKOM M OPraHUYeCKONl XMMHHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YJHEPTUH PU XUMHUECKUX PEAKLIMX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3auyHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYeCcKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnmn Jle [Hlatense.

Dnextponutryeckas aucconuanus. CuiabHbIC U cliadbie dnekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAs, HEUTPAJIbHAS, IETOYHASI.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
neMmoHcTpanus Tabymn «[lepuoanueckas cucremMa xuMmudeckux 3eMenToB JI. U.
MenpeneeBa», U3ydeHHE MOJENEH KPUCTATMYECKHX PEIIETOK, HAOIIOAeHHE U
ONHMCaHUE JEMOHCTPALIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, ONPENEIICHUE CPEALl PACTBOPOB BELIECTB
C TIOMOIIIbIO YHUBEPCAIIBHOTO MHANKATOPA, PEAKIIMA HOHHOTO 00OMEHa), TPOBEICHUE
IpaKTHUECKON padoThl «BiusHue pa3nu4HbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

Pacuérurlie 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHYECKUX pEaKUUMiA, B TOM YHCIE
TEPMOXHUMHUYECKUE PACUETHI, PACYETHI C HCITOJIB30BAHUEM ITOHATHUS «MaccoBas J0JIs
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxenue HemeraiuioB B Ilepuomnueckor — cucreme
xumudeckux snemeHtoB [[. M. MenpaeneeBa u 0COOCHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMEpe
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).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Meramisl. [lonoxenue meramnoB B llepuoauueckoi cucreMe XMMHYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O0mme gusnueckue cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DNEeKTPOXUMHUUYECKHI psAJl HAPSHKEHUI METAILIIOB.



XHUMUYECKUE CBOMCTBA BaXKHEUIIMX METAJUIOB (HATPUM, KaJWil, KaJbIUH,
MarHui, almiOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUN.

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

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
U3y4YCHUE KOJUICKIINN «MeTauibl U CIUIaBbl», O0pa3llOB HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTANLHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
J7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCH]IA ATIOMUHHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOW, SHEPTETHUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, paBuia 0€30MaCHOTO UCIIOIL30BAHUS MPENapaToB OBITOBOM XUMHUU B
MMOBCETHEBHOMN KU3HU.

MexnpenMeTHbIE CBS3H.

Peanmzamusi  MeXIpenMETHBIX CBSi3ed MpU  HM3yYCHUH OOmeHd W
HEOPraHUYEeCKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJISI OTIEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpWs, aHalM3, CHUHTE3, KiacCUPUKANKA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
JKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

duznka: MaTepusi, IHEPTHs, MAcca, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEIIECTBO, TETIO,
00BbEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKHE BETUUYMHBI U €AMHMIIBI UX
WU3MEpPEHUSI, CKOPOCTb.



buonmorusi: knetka, opraHm3M, 2JKOcuUCTeMa, Oumocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEIIIECTB B OPraHU3ME.

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

TexHoMOrKs: XUMUYECKash MPOMBIINUICHHOCTh, METAJUTYPIHsl, MPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepUAJIOB, CEIIbCKOXO3SIMCTBEHHOE TPOM3BOJCTBO, ITHINEBAS
IPOMBIIIJICHHOCTh,  (papMalleBTHUYECKass  MPOMBIILICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIpernapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHAJIOB,
3JIEKTPOHHAS TPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yJarImMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHbIM W TpeAMeTHbIM). HayuyHo-mMeToauyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CpPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCH
NEeSATEIbHOCTH HEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MpeaMeTa «XHMHS» TOCTHUTAIOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CHOCOOCTBYIONIUMHU  TIpoOIleccaM
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTU
00yJaroImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS»  OTpaXKaroT
c(hOpMUPOBAHHOCTh OMBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peajn3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOpPMax M TMpaBWiaX MEXIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JEATEIBHOCTH MPHU CO3aHUH YUEOHBIX
IPOEKTOB, PEIICHNHU YU€OHBIX U TO3HABATENIbHBIX 3324, BHITOJHEHUU XUMUYECKIX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAThb W NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUECTBEHHOW XUMUMU;

yBOXEHUSI K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOrO, YTO JIOCTHKEHHUS HAYKH €CThb pe3yJbTaT
JUIMTENIBHBIX ~ HAONMIOJEHNUN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MIPAKTHUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCEAYIONIEM aHAIN3E
uH(GOpMAIUK O EPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMS;

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

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIIEH C
MO3UIIMII HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUN ITHX
MOCTYIIKOB;

4) popMuUpPOBaHUS KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 30poBOro U Oe3omacHoro oOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUYECKOMY U
NCUXUYECKOMY 3/I0POBBIO;

coOmno/ieHust mpaBuil 0e30macHOro OOpallleHHus C BELECTBAaMU B OBITY,
MOBCEHEBHOM )KM3HU U B TPYJOBOU JI€ATEbHOCTH;

MOHUMAHUS [IEHHOCTH TPAaBWJI WHIUBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUs TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUS1);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHMKAaTUBHOW  KOMIETEHTHOCTH B  Y4eOHO-HCCIEI0BaTEIbCKOM
JESITEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUYECKOW M  JPYrMX BHIAX
NEesATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTUe€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMaJIbHON HAIPaBJIECHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);



UHTEpeca K MPAKTUUYECKOMY HU3YYEHHIO MPOdEecCuil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXKEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU JAESATEINbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJbHON TpPaeKTOpUU
oOpa3oBaHus, Oyayuiedl npodeccun M peanu3allid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEeH 0011IeCcTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJIeM, BIMSHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHONU U COUUAIIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUM XUMHUM Ui
peuIeHus BOIIPOCOB PALIMOHAIIBHOTO IPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIUMX BpEI OKPYXKaroUEeu
IPUPOJIHON cpeie, YMEHHs] MPOTHO3MPOBATH HEOIArONMPUSATHBIE SKOJIOTHMUYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U NPEIOTBPAILATD HX;

HAJIU4MsI PA3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IOPAaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCT MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHHs €€ poilu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXalOIIEM MHUPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOIHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s  COBPEMEHHOM
LMBHJIN3ALMN: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BAXHOM POJIA B CO3/IaHNUN
HOBOWM 0a3bl MaTepUaJIbHON KyJIbTYpbl, pELIEHUH TJ00albHBIX MpoOsIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIECBOM U
HKOJIOTUYECKO ©O€30MacCHOCTH, B PA3BUTHUHM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEMIHOTO TPY/Ja ¥ KOJOTUYECKH KOM(POPTHOM KMU3HHU KaKI0T0O 4yieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUS I aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u



IPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeaTh 000CHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYeHHS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUSA IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpopecCuoHAIbHON
NEeATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeameTHble pe3ybTaThl OCBOEHHS yueOHOro mnpenMera «XUMHsS» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHms BKIIOUYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOydaOIIUXCA
MEXIUCIUIUTMHAPHbBIE (MEXIIpeIMETHbIC) OOIICHAayYHbIE TOHATHS, OTPasKaIoIIHe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U croeuupuKy METOAOB IO3HAHUS,
UCTOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTus, SIBICHUE,
IPOLIECC, CUCTeMa, HAyYHbIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOIIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT U JAPYyTHE);

yHUBEpCallbHble yueOHble NeHCTBHs (I103HABaTeIbHbIE, KOMMYHUKATHUBHBIE,

peryJsTUBHBIC), obecrieynBaroIIne dhopMupoBaHue (yHKITMOHATTLHON
TPAaMOTHOCTH M COIMATILHON KOMIIETEHITUN O0yJarOIINXCS,;
CIIOCOOHOCTH oOyJaromuxcs WCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUEOHBIC
JIEUCTBYS B IO3HABATEIIPHON U COMAIbHOU MIPAKTHUKE.

MertanpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKAaTUBHBIMH W  PETYyJISTHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyalIH3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

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

WCIMOJIB30BaTh MPYU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE TOHATHUS M7l OOBSICHEHUS OTAEIBHBIX (DaKTOB U
SIBJICHUM;

BBHIOMPATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKM BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXKIeHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKas (popmyiia, ypaBHEHIE XUMUYECKON PEaKIIuu
— MpU pPEIICHUHU Y4YEOHBIX MO3HABATENbHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHBIE MO/JICIbHBIEC MPEJCTABICHUS ISl BBISIBJICHUS XapaKTEPHbBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuui;

bopMyIMpOBaThH LIEJIM U 3a/1a4M UCCIIE0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M MPOBEACHUS
YUYEHMUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 3a XOJA0M
mpoiecca, CaMOCTOSITENIBHO IMPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOVCKY METOJIOB PEIIECHUS MPAKTHYECKUX 33714, MPUMEHECHHIO Pa3TNIHBIX METO/I0B
TIO3HAHUAI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl HTEpHETa), aHaTu3upOBaTh WH(POPMAIUIO PA3IUYHBIX BUAOB U (OpM
IpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



(GbOopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIC METOJbI MPU TIOUCKE H
orbope wuH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEIENEHHOTO TUIIA;

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

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA P PabOTE C XUMUYECKON
uHpopMalen: TpPUMEHITh MEXNpeIMeTHbIe ((hU3NYecKue U MaTeMaTHYECKHE)
3HaKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPhI, HOMEHKIIATYPY;

UCIIONIb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJIaeMOM TEMBI B X0Ji€ AUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBIIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIECTB, peaanu3alui y94eOHOTo MpOoeKTa U (POPMYIUPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU 1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJITAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenelisis e€¢ Ienu W 3aJadyd, KOHTPOJMPOBATH U TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeIiaraéMblii aJropuT™M ACUCTBHIA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajay, BbBIOMpaTh HauOoliee
3 PeKTUBHBIN CMOCO0 HMX pEIICHUS C y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATEIHHOCTH Ha OCHOBE CaMOaHaIM3a U
CaMOOICHKHU.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMeTHble pe3ylbTaTbl OCBOCHHS Kypca «OpraHuuyeckas XUMHSI»
OTPAKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU TPUPOIBI,



B (OpPMHPOBAHUM MBINIUICHUSI W KYJIBTYPhl JUYHOCTH, €€ (PYHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOM /JIsl PEIIeHUs] MPAKTUUECKUX 3a7a4 U SKOJIOTHUECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATraloIIMe TOHATUS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTass M COKpallEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BhEM, YTJIEPOIHBIN CKeeT, PyHKIIMOHAIbHAS TPYyIIa, paauKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTUYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEpKAIME COCOUHEHHS, MOHOMEp, IOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHs); TEOPUH M 3aKOHBI (TEOpUs CTPOEHUs
opranndeckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAcChbl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHN A3bIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalume B OCHOBE NOHUMAHHUS NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX
SBJIEHUM, (PAKTOJOTUYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJIYYCHUH W
0€30MacHOM WCIIOJIb30BAHUN BAXXKHEHIITUX OPTraHWYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JECATEIBHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHMU BBISBIIATH XapaKTEPHbIC MPHU3HAKU MOHSTHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIUE IMOHATHS MHPH
ONIMCAaHMWH COCTABA, CTPOCHMS U NPEBPALIEHUN OPTAHUYECKUX COCAUHEHNN;

c(OpMHUPOBAHHOCTh YMEHHM HCIHOJB30BaTh XUMHUYECKYI0 CHUMBOJHMKY MJIs
COCTaBJICHMSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIENIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WUIKOCTPALUHA X
XUMHUYECKOTO Y ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAAJIE)KHOCTh H3YyUYEHHBIX
OpPraHMYECKHUX BEIIECTB [0 HX COCTaBY U CTPOCHHID K ONPEACIEHHOMY
KJIACcCy/Tpynne COequHEHUN (YIJIeBOJOPObl, KUCIOPOA U a30TcojiepiKalliue
COECIMHEHMSI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHUS), JaBaTh HMM Ha3BaHHS [0
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TpPHBUAIbHBIC
Ha3BaHUS OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITWJIEH, MNPONWJIEH, AalleTHIIEH,
STUJIEHTIIUKOJb, TIUIEPUH, (eHomn, GopManbAerull, aleTalbIerul, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TIIF0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOpMUPOBAHHOCTh yMEHHUS OMPEICIATh BHUILI XUMHUYECKOH CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIE U KPATHHIE);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUS MACChI BEILIECTB;



c(hOpMHUPOBAaHHOCTh YMEHU XapaKTEPU30BaATh COCTAB, CTPOCHHE, (DU3HMUECKHE
U XUMUYECKHME CBOWCTBA THUNHUYHBIX MPEICTABUTENCH pAa3IMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, TUJICH, MPONUJIEH, alleTHIIeH, OyTaaueH-1,3,
MeTu0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, STUJICHTJIUKOJIb, TJIULEPUH, HEHOI,
alleTanbeTu, MypaBbiHasi U YKCYCHAsl KUCIIOTBI, TJII0K03a, KpaxmaJl, 1eJIJTi0J103a,
aAMUHOYKCYCHasl KHCJIOTa), WILIIOCTPUPOBATh T€HETUYECKYIO CBS3b MEXIYy HUMHU
YPaBHEHUSAMH COOTBETCTBYIOIIUX XHMHUYECKHUX PEAKIUH C HCIOIb30BAHHEM
CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepPU30BATh UCTOYHHUKHU YTII€BOJAOPOIHOTO
ChIpbs (HEe(DTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX NMEPEePadOTKU U MPAKTUIECKOE
NPUMEHEHHE IPOAYKTOB NEpPepadbOTKH;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUMCICHUS TI0 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB
WIM POAYKTOB PEaKIIUN);

c(hOpMUPOBAHHOCTh yMEHHWH BIANE€Th CHUCTEMON 3HAaHUKW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XHUMHH TPU MU3yUYCHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOII0IeHNEe, U3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHMHMUYECKHE 3HAHUS JUIsl MPUHSTHS pELICHUU B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTpaBuJja MOJIb30BaHUS XUMUYECKOM
NOoCyJI0il ¥ J1labopaTOpHBIM O0OPYJOBAaHMEM, a TaK)Ke MpaBuia OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBINOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMONHATH XUMHYECKUI
HKCIIEPUMEHT (IIPEBPAILIEHUS] OPTAaHUUYECKHUX BEIIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
ATUJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAHUYECKUX BEIIECTB,
JeHaTypauus OeJIKOB IPU HArPEBaHUU, [IBETHBIE PEAKIIMH OEJIKOB) B COOTBETCTBUU
C TMpaBWIAMH TEXHUKH O€30MaCHOCTH MpU OOpalllEeHUH C BELIECTBAMU U
1a00paTOpHBIM ~ 000PYJOBaHUEM, MPEACTABIATH PE3YyIbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX pEaKIUd W
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpEeICTBa MacCOBOM
uHopmaruu, UHTepHeT u Ipyrux);

c(hOpMUPOBAHHOCTh ~ yYMEHUH  coOMIOAaTh  MpaBWJia  DKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXpAaHEHHS CBOEr0 3[0POBBS M OKpYXKAIOIIEeH MPHUPOIHON Cpeibl, 0OCO3HABAThH



ONAaCHOCTh BO3JCHUCTBUS HA YKUBBIE OPTraHU3Mbl ONPEAECIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mokaszatens [IJIK, mosicHaT, Ha mpumepax crocoObI
YMEHBIICHUSI W NPEAOTBPAILCHUS WX BPEOHOIO BO3JCHUCTBUS HA OPTraHU3M
YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUISL CIENbIX M CHA0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHur JI. bpaiins misa 3anucu XuMHUYeCKUuX

bopmyiL.
11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  MPEJICTABICHUNA: O XUMHYECKOM COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUM ITPUPOJIBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JHYHOCTH, €€ (PYHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUSI MMPAKTUYECKHUX 3a/1ad U IKOJOTUIECKU
000CHOBAaHHOTO OTHOUIIEHUS K CBOEMY 3/I0POBbIO U PUPOTHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolfe MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJISIpHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTEHEHb OKUCICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAsI, METAITTNYECKas, BOJOPOAHAS ), KPUCTAIIIMYECKasl pEIIETKa,
TANBl XUMHUYECKUX  PEAKUHUM, PacCTBOpP, DJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
ANEKTPOJUTHYECKAS JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XMMHUYECKON pEeaKiuu, XUMHUUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AIEKTPOJIUTUYECKON Jucconuanuu, nepuoandeckui 3akon [l. M. Menpneneena,
3aKOH COXPAaHEHMSI MAacChl BELIECTB, 3aKOH COXPAHCHUSI W MPEBPALCHUS SHEPTUU
NP XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMMHH,
MHPOBO33PEHUYECKME 3HAHUS, JICKAIIUE B OCHOBE IMOHMMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHWYECKUX SBJICHUH, (PAKTOJOTHYECKHE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUU U 0€301MaCHOM MCMOJIb30BAHUM BOXKHEHIIIMX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEPHbIC MPU3HAKU MOHSTHUH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOLIME MOHSATHS TPHU
OIMCAHWH HEOPTraHUYECKUX BEIIECTB U UX MPEBPAILLICHUM;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
cocTaBieHus (HOpMya BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,



cucrteMarnyeckyro HomeHkIaTypy (IUPAC) u TpuBHalibHbIE Ha3BaHUSI OTIEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETALIEHAs! U3BECTh, IUTHEBAS COMIA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
WMOHHAs!, METAJUTMYECKas), XapakTep Cpebl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHCHMU;

c(hOpMUPOBAHHOCTH yMEHUM yCTaHaBJIMBATh IPUHAIIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K OINpEeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOTHI, aM()OTEepHbIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xuMuueckux anemeHToB [[. M. MeHnneneeBa, MCHOJB3ysl TOHATHS «s-, p-, d-
3IIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHU», 00BACHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COEAUHEHUH IO MEpPUOJaM U
rpynnam llepuoanueckon cucteMsl XuMudeckux aneMeHToB /1. 1. Menaeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYILIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXKIY HEOPraHU4YECKUMU
BEILLECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMHUYECKHE PEAKIMH I10
pa3IMYHBIM TpPHU3HAKAM (YUCIY U COCTAaBYy pPEAarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKWCIICHHUS 3JIEMEHTOB, 0OPaTHMOCTH
peaklny, y4aCTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBIISATh YPABHEHHS PEaKUUil pa3IU4HbIX
THUIIOB, TOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TH PEAKIUU UAYT JO KOHIIA,;

c(OpPMUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHBbIX HEOPraHWYECKUX BELIECTB, pPaclO3HABaTh
OMBITHBIM NYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIECTB;



chOpMUPOBAHHOCTh YMEHHUH PACKPHIBATh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKINNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

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

c(OpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXallle B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUS! CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIIMX HAyYHBIX NPUHILUINAX U
HKOJIOTHYECKUX MPOOIEMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIICHHS C MCIOJb30BAaHUEM
MOHSTHUS «MaCcCOBast JI0JISl BEIIECTBA B pACTBOPE», 00 BEMHBIX OTHOIICHUH ra30B MPU
XUMHUYECKUX PEAKIUSAX, MACChl BEIIECTBA WM O00BbEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEIIECTB, TEIJIOBOro 3((dekTa peakunuu Ha OCHOBE 3aKOHOB COXpPAaHEHUS MAacCChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUIECKON
MOCy/IOl U J1TabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKXKe IpaBwiia OOpalieHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBINOJIHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH U  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (pa3joKEeHUE MEePOKCHIa BOAOPOAA B MPUCYTCTBUM KaTalW3aTopa,
ONpeNeJIeHUE Cpellbl PAacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 10
TemaM «MeTamie»y U «HemeTanasl») B COOTBETCTBHHM C MpaBWJIAMHU TEXHUKH
0€30MMacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYy10BaHUEM,
MPEACTABIATh PE3YJIbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3arucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKITUH U OPMYIUPOBATH BHIBOIBI HA OCHOBE ATHX
pE3yNbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
KOMMYHUKaruu, IHTepHeT u ApyTux);

chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
1[€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHHUsI CBOErO 3J0pPOBbS U OKPYXKAIOIIEH MNPUPOAHON Cpeibl, OCO3HABATH
OMacHOCTb BO3JICHCTBUA Ha KUBbIE OPraHU3MbI OINPEICIIEHHBIX BEUIECTB, TIOHUMAs



cvpicn mokazatens [IJIK, moscusaTh Ha mnpumepax crnocoObl YMEHBLICHUS U
IIPENOTBPALLIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
IPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUMN;

JUIS  CIETBIX M CJHAa0OBUAAIIUMX OOYYaIOIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne n/m Kontpoabueie  IIpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pa3nea 1. TeopeTrnyeckue 0CHOBBI OPraHU4eCKOM XUMUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHMS OPraHNYECKUX COEIMHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paznen 2. YrieBoaopoabt
2.1 [IpenenpHbIE YIIIEBOAOPOIBI — ATKAHBI 2
9 HenpenenbHbie yrieBogOpOIbI: aTKEHb, 6 |
AJIKaJIUEHBbI, ATTKUHBI
2.3 ApoMaTH4EeCKHE YTIE€BOI0POIbI 2
54 [IpupoHbIE ICTOUHUKH YTJIEBOJOPOJIOB U 3 |
uX mepepadoTKa
Hroro no pasneny 13
Pasznen 3. Kucnopoacoaep:kamnue opranndyeckue coeJuHeHUust
3.1 Cnuptsl. @enon 3
319 Anpaeruapl. KapOOHOBBIC KHCIIOTHI. 7 1
CnoxHbIe 3(OUpbI
33 VYrneBojib 3 2




Hroro no pazneny 13
Pa3nes 4. A3oTcoaepskanue opraHu4ecKue coeJHHeHH

4.1 AMuUHBI. AMUHOKHUCIIOTHI. benku 3
Hroro no paszneny 3
Pa3zgea S. BbicokomoJieKyJISIpHbIE COeTUHEHUS

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM undposbie
Ne i/m P Konrtpoabsnbie IIpakTnueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Paznen 1. Teopernueckue 0CHOBbI XUMHU
Crtpoenune atomoB. [lepuognyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHX 3
anemeHToB /I. 1. Menneneesa
12 Crtpoenue BemniecTBa. MHOrooOpasue 4
’ BEILIECTB
1.3 XUMHYECKUE PEAKLIUN 6 1
Hroro no pazneny 13
Pa3nea 2. Heopranuyeckasi Xumusi
2.1 Meramnsl 1
2.2 Hewmeramisl 1
)3 CBsI3b HEOPraHUYECKUX U OPraHNYECKUX )
’ BEILIECTB
Htoro no pasneny 17
Pa3zgen 3. Xumus 1 ;Ku3HbL
3.1 XuMus 1 5KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Konrpoasusie IIpakTuueckue
n/n Bcero u3yueHusi o0pa3zoBaTesbHbIE
padoTbI padoThI
pecypcebl

IIpeamer opraHn4ecKoi XUMuu, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U
3HAYEHUE

https://m.edsoo.ru/9184b457

Teopust cTpoeHUsI OpraHUYECKUX
coequHenunit A. M. Byrneposa, eé
OCHOBHBIE T0JIOKEHHUS

https://m.edsoo.ru/4c74baa7

[IpencraBnenue o kraccupuKauu
OpraHUYECKUX BEIIECTB.
Homenknarypa (cucremaruueckas)
Y TPUBHATLHBIC HA3BAHHUS
OpraHUYEeCKUX BELIECTB

https://m.edsoo.ru/d32178fb

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH P

https://m.edsoo.ru/dbbea761

Mertan u 3TaH — NpoCTeHIIe
MPEICTaBUTENH aJIKaHOB

https://m.edsoo.ru/6edcc394

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBA

https://m.edsoo.ru/6b14aflc

DTWIEH U TPOMUJIEH — MPOCTEUIIINE
NpCACTABUTCIIN AJIKCHOB

https://m.edsoo.ru/324d177c




[TpaxTrueckas padota Ne 1.
((HOJ'IY‘-ICHI/IC OTUJICHA U U3YYCHHC
€ro CBOMCTB»

https://m.edsoo.ru/d6¢45517

Ankanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Ilomyuenue
CUHTETHYECKOTO KayyyKa 1 PE3UHBI

https://m.edsoo.ru/437{83fa

10

AJKHHBL COCTaB U OCOOEHHOCTH
CTPOCHMS, TOMOJIOTHYCCKHIA PSiJL.
ALIETUIIEH — MPOCTEUIIHI
MPEJICTABUTENb JTKHHOB

https://m.edsoo.ru/f25dffed

11

Beruucnenus no ypaBHEHHIO
XUMUYECKOHN pPEeaKLUU

https://m.eds00.ru/498fe87b

12

ApeHbl: OEH3011 ¥ TOITYOIL.
TOKCHYHOCTB apEeHOB

https://m.edsoo.ru/589d3ddd

13

I'enetnyeckas cBsI3b
YTJIEBOJIOPOIOB, MPUHAICKAIINX K
pa3IMYHBIM KJIaccam

https://m.edsoo.ru/ba48c664

14

IIpupoHbIE HCTOYHUKHU
YTJIE€BOIOPOAOB: IPUPOAHBIN a3 U
MONyTHBIC He(TSIHBIC Ta3bl, HEPTh U
MPOYKTHI €€ mepepadoTKn

https://m.eds00.ru/397¢2d83

15

IIpupoHbIE HCTOYHUKHU
YIJIEBOJOPOIOB: IPUPOAHBIN Ia3 U
MONyTHBIC He(TSHBIC Ta3bl, HEPTH U
MPOYKTHI €€ TepepadoTKH

https://m.edsoo.ru/51fade52

16

KonrponsHas pabota no pasaeny
«YTII€BOIOPOABD)

https://m.edsoo.ru/1b2bcldd




17

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:

METAHOJI U 3TaHoJI. Bonoponnas
CBs3b

https://m.edsoo.ru/c21487¢e3

18

MHOroaToMHbIE CTUPTHI:
STWJICHIJIUKOJb U TIIULEPUH

https://m.edso00.ru/816435¢8

19

@DeHOJI: CTPOCHUE MOJIEKYIIBI,
¢busnvecKkre 1 XUMHYECKHE
CBOWCTBA, IPUMEHEHUE

https://m.edsoo.ru/5126bc5e

20

Anpaerunsl: GopMambaeTU U
areTapaerng. Auerod

https://m.edsoo.ru/e34544ec

21

OAHOOCHOBHBIE MpeAETbHbIC
KapOOHOBBIE KMCIOTHI: MypaBbUHAas
U YKCYCHast

https://m.edsoo.ru/b4e183c2

22

[TpaxTrueckas padota Ne 2.
«CBOICTBA pacTBOpa YKCYCHOM
KHCIIOTBI)

https://m.edso0.ru/6¢86242¢

23

CreapuHoBas U 0JICMHOBAs
KHCIIOTHI, KaK TPECTaBUTEIN
BBICIINX KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/fe622475

24

Mpb11a KaK COJIM BBICIITUX
KapOOHOBBIX KHCIIOT, X MOIOIIEE
JICUCTBUE

https://m.edsoo.ru/c1685d61

25

CrnoxxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCHOT. [ uaponus
CJIO’KHBIX 3(pUpoB

https://m.edsoo.ru/fbb68558

26

Xupsr: rugponus, npuMeHeHue,
Ouosornyeckasi pojb KHUPOB

https://m.edsoo.ru/399f1 ca8




27

VYTrieBobl: cocTaB, KitacCupUKaIusI.

Baxneiiune npeacTraBuTeNnu:
TIII0K03a, PPyKTO3a, caxaposa

https://m.edsoo.ru/3¢527eb8

28

Kpaxman u nemitonosa kak
MIPUPOJTHBIE TTOTUMEPHI

https://m.edsoo.ru/d3aelc63

29

KonrponsHas pabota no pasaeny
«Kucnopoaconepxaiiue
OpraHUYECKUE COSTUHEHUSY/
Bcepoccuiickas npoBepoyHas
pabora

https://m.edso00.ru/16634947

30

OOm1ast xapaKTepUCTHKA
a30TCOEePKAIIUX OPTAHUIECKUX
coenuHeHM / Beepoccuiickas
mpoBepoyHas pabora

https://m.edsoo.ru/d543f4c6

31

AMUHBI: METHJIAMHWH M aHUJINH

https://m.edsoo.ru/649533ea

32

AMUHOKHUCIIOTHI KaKk aM(QOTepHbIE
OpraHUYECKHUE COCANHEHUS, UX
OHMOJI0TMYeCcKOe 3HAYCHHE.
[TenTuael. benku kak npupoHbIE
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS

https://m.edsoo.ru/54732128

33

OCHOBHBIC TTOHSTHUS XUMHU
BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/II\/’I

https://m.edsoo.ru/cec68ba7

34

OcHoBHBIC MCTOABI CHHTEC3a

BBICOKOMOJICKYJISAPHBIX COGHHHGHHﬁ.

[TnacTmacchl, Kayqyku, BOJOKHA

https://m.eds00.ru/46729785

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHTpoabHbBIe
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
H3YYeHH S

DJIEKTPOHHbBIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypcbl

XUMHAYECKUN DIIEMEHT. ATOM.
DneKTpoHHass KOHPUTYpaLHsS aTOMOB

https://m.edsoo.ru/d276bd7b

[Tepuonuueckuii 3aKOH 1
Ilepuonnueckas cucrema
XAMUYECKUX djieMeHToB /1. U.
MeHpeneeBa, UX CBS3b C
COBPEMEHHOU TEOPUEN CTPOEHUS
aTOMOB

https://m.edsoo.ru/143e2df7

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHYECKHX JJIEMEHTOB U UX
COCIMHEHMH 110 IPYIIaM U
nepuoaaM. 3HaUeHHE
MEPUONYECKOr0 3aKOHA U CHCTEMBbI
XUMHUYECKHX dj1eMeHToB J[. 1.
MenzeneeBa B pa3BUTHH HAYKU

https://m.eds00.ru/9a519a98

Crpoenue BemiecTBa. XuMUuecKast
CBA3b, eé BUABI, MCXaHHU3MBbI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb

https://m.edsoo.ru/11edbb8f

BanenTHoCTb.
DneKkTpooTpUulaTeabHOCTh. CTENeHb
okucieHus. Bemectsa

https://m.edsoo.ru/1c7e4ba9




MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUS

[ToHsITHE O TUCIIEPCHBIX CHCTEMAX.
HicTuHHBIC U KOJIJIOUTHBIC PACTBOPHI.
MaccoBast J10Jis BEeIeCTBa B pacTBOpE

https://m.edsoo.ru/f615¢37b

Knaccugukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIUHEHUN.
['eneTnyeckast CBSI3b HEOPraHUYECKUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB

https://m.edsoo.ru/bbflfc12

Knaccuukanus XuMmuaecknx
peakuuil B HEOPraHU4eCKOM 1
OpPraHMYECKON XUMHUU. 3aKOH
COXPAHEHHUS MAcChl BEUIECTB; 3aKOH
COXPAHEHHUS U IIPEBPALICHUS JHEPTUU
IIPY XUMUYECKUX PEAKIUAX

https://m.edsoo.ru/7378841d

Ckopoctb peakiuu. OOpaTuMele
peakuuu. XUMHUYECKOE PABHOBECUE

https://m.edsoo.ru/1677f4be

10

[TpakTuyeckas padora Ne 1.
«BnusHue pa3nnyHbIX (aKTOPOB HA
CKOPOCTb XUMHUUYECKOU PEAKLIUM»

https://m.edsoo.ru/e6327{2

11

DIIEKTPONUTHYECKAS TUCCOLUALIHSL.
[ToHsiTHe 0 BOZOPOJHOM ITOKa3aTele
(pH) pactBopa. Peakiiuu noHHoro
obmeHa. ['uaponu3 opraHuuecKux u
HEOPraHUYeCKUX BEIECTB

https://m.edsoo.ru/3234384a

12

OKHUCIIUTENFHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 BIIEKTpONH3E
pacrIiiaBoB M pacCTBOPOB COJIEH

https://m.edsoo.ru/d19df513




13

KonrtponsHast pabota 1o pasaeny
«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUN»

https://m.edsoo.ru/42a9681d

14

Mertannel, UX IMOJIOKSHHUE B
[Tepuoauueckoit cucreme
XUMHUYECKHX djieMeHToB 1. Y.
MeHnneneesa 1 0OCOOEHHOCTH
cTpoenwus aroMoB. O01He
¢u3nveckre CBOMCTBA METAIJIOB

https://m.edsoo.ru/3a6bf2a9

15

CniaBbl METaJLIOB.
DJIEKTPOXUMUYECKUH P
HanpsH>KEHUA METaJJIOB

https://m.edsoo.ru/9cb465ac

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, Kaaui, KaabIIui,
MarHui, aJJlOMAHAN) U UX
COETUHEHUN

https://m.edsoo.ru/4e8bc6fd

17

XUMHUYECKUE CBOMCTBA XpoMa, MEAU
U UX COCIMHEHUI

https://m.eds00.ru/2393964¢

18

XHUMHUECKHNE CBOMCTBA IIMHKA,
JKeJie3a U UX COeOUHEHUM

https://m.edsoo.ru/2e9896ea

19

[TpakTrueckas padota Ne 2.
"Pemenue skcriepuMeHTaIbHbBIX
3aza4 o reme «MeTtamiply»"

https://m.edsoo.ru/41538b94

20

HewmeTamibsl, ux MonoxeHue B
[Tepuonuueckoit cucreme
XUMHUYECKHX dj1eMeHToB 1. 1.
MeHnneneesa 1 0OCOOEHHOCTH
CTPOEHHUS AaTOMOB

https://m.edsoo.ru/d14bd5a6




21

®u3nuecKue CBOMCTBAa HEMETAILIOB.
AnnoTponusi HeMeTaJlIoB (Ha
npuMepe KUciaopoa, cepsl, hocdopa
U yTJIepo/a)

https://m.edsoo.ru/41a85f4f

22

XUMHUUYEeCKHe CBOMCTBA rajloreHOB,
CEphl U UX COCTMHEHU

https://m.edsoo.ru/e6735ca4

23

XHUMHUYECKHE CBOMCTBA a30Ta,
dbocdopa u ux coeTMHEHUI

https://m.edsoo.ru/e359a2eb

24

XUMHUYECKUE CBOMCTBA YIJIEPOa,
KPEMHUS U UX COCTUHEHUN

https://m.edsoo.ru/ef3a5687

25

[IpumeHeHne BaxKHEUIINX
HEMETAJIJIOB U UX COEAMHEHUN

https://m.edsoo.ru/e232a911

26

O0001IeHNE U CHCTEMATH3AIHUS
3HaHW# 1Mo TeMe «HeMeTams.
Brruucnenus mo ypaBHEHUSIM
XUMHYECKUX PEaKIUi U
TEPMOXHUMHUYECKHE PACUETHI

https://m.edsoo.ru/539f71b8

27

[TpakTuyeckas padora Ne 3.
«Pemienne s3KkcrepuMeHTaIbHbIX
3aga4 o teMme "Hemetamier'"»

https://m.edsoo.ru/d93381a5

28

KonrtponsHas pabora o Temam
«Metamael» u «Hemeramisly

https://m.edsoo.ru/842abce9

29

Heopranuueckne u opranudeckue
kuciotel. Heoprannueckue u
OpraHUYEeCKHE OCHOBAHUS

https://m.edsoo.ru/d9ddcc76

30

AmMdoTepHble HeopraHU4eCcKHe 1
OpraHUYEeCKHEe COCTUHEHUS.

https://m.edsoo.ru/9c4d7af9




I'enermueckas CBA3b HCOPTraHNYCCKUX
1 OPraHUYCCKUX BCUICCTB

Ponpb xumun B obecrieueHun
AKOJIOTUYECKOM, SJHEPreTUUECKON U

31 . 1 https://m.edsoo.ru/9173971d
MUIIEBON OE30MTaCHOCTH, PA3BUTHHU
MeIUIMHEI
[IpencraBnenus 00 0OIMKX HAYYHBIX

32 MPUHIMIIAX TPOMBIIILIEHHOTO 1 https://m.edsoo.ru/bcal 6d6f
MOJTYYCHUST BOKHEUIITUX BEIICCTB

33 Henosex B Mipe BelleCTs 1 1 https://m.edsoo.ru/7ccc2b22
MaTepuasoB

34 XUMUA U 3J0pPOBbE YEIOBEKA 1 https://m.edsoo.ru/e992867a

OBHLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30oBaTeJIbLHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

1

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHUH

1.1

CdopMupoBaHHOCTH MPEACTABICHUN O XUMHUYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHOM KAapTHHBI MHpA, POJIM XUMHHM B TMO3HAHHU
SBJIGHUN TPUPOAbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAUMOM aJis
pelIeHHUsT TPAKTHYECKHX 3a/7a4 U DKOJOTUYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM Cpejie

1.2

Bnanenue cucremMoll XUMHYECKUMX 3HAHUK, KOTOpas BKJIOYACT:
OCHOBOIIOJIATat0IINE MOHSATHUSA (Monexyna, BaJICHTHOCTD,
3EKTPOOTPHUIIATENILHOCTD, CTENEHb OKHCICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHas Macca, MOJIAPHBIA OOBEM, YIIEPOAHBIN CKEJIET,
GyHKIIMOHAMBHAS  TPYMNa, paadKal, HW30MepHus, HU30MEpHI,
TOMOJIOTUYECKUI psiJi, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA- U
a30TCOJEpIKAIINE COCIUHEHUS, OMOJOTUYECKH aKTHUBHBIE BEIECTBA
(yryieBoJibl, XKUPHI, OCTKK), MOHOMEP, MTOJTMUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs1); TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOI'O CTpPOEHUs! opraHnyeckux semecTs A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMHH, (aKTOIOTUYECKUE
CBEICHHMSI O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U 0O€30MacHOM
UCIIOJIb30BAHUM BAXKHEUIIUX HEOPraHMYECKUX U OPraHuYeCKUX

BC€IICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKaA

1.3

ChopMupoBaHHOCTH yMEHUH BBIIBIATH XapaKTEPHbIE MPU3HAKU
NOHATHM,  YCTAHABIMBATH HMX  B3aUMOCBA3b,  HMCIIOJB30BaTh
COOTBETCTBYIOIIME IOHATHUS IIPU ONMCAHUU COCTaBa, CTPOEHUA U

MPEBPALLEHUN OPraHUYECKUX COCINHEHUIN

1.4

c(hOpMHUPOBAHHOCTh YMEHUN UCHOJIB30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJICHHMSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEéHHol) (GopMynT OpraHMYECKHX BEIIECTB W ypaBHEHUI
XUMUYECKUX  pEeaklUMil,  W3rOTaBIMBATh  MOJEIM  MOJIEKYJ
OPraHWYECKHUX BEIIECTB I WUIIOCTPAUUA HMX XHUMHYECKOTO U

MMPOCTPAHCTBCHHOI'O CTPOCHU




1.5

ChopMupoBaHHOCT YMEHHUH YCTaHaBIMBATh HPUHAMICKHOCTD
HN3YUCHHBIX OPraHUYCCKUX BCIICCTB IO UX COCTaBy U CTPOCHHIO K
omnpenenéHHoOMy Kiaccy (Tpymme) CoenuHEeHHH (yriaeBOJOPOIbI,
KHACJIOPOA M a30TCOJCPIKAINE COCITUHEHHSI, BHICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/IH), JaBaThb UM Ha3BaHUsA 10 CHUCTEMaTU4YECKOU

Homenkinarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHHUS ONPEACTSATh BUIBI XUMHUUECKON CBSI3H B

OpPraHUYECKUX COCIMHEHUSX (OAMHAPHBIC U KPATHBIC)

1.6

ChopMupoBaHHOCTH YMEHHMS MPHUMEHATH: TIOJOXKEHUS TEOpUHU
CTpOeHHMsI opraHnnyeckux BemecTB A.M. bytiepoBa miis o0bsCHEHHs
3aBHCHUMOCTH CBOWCTB BEILECTB OT X COCTaBa U CTPOEHMsI; 3aKOH

COXpPAaHCHUA MACChI BCIICCTB

VYraesogoponbl.  Kucinopoacoaepkamue ©  a30TCOAEpKallUe

OpTraHU4YCCKUC COCIUHCHUA. BbICOKOMOJIGKy.HHpHBIe COCOAMHCHUA

2.1

ChopMupoBaHHOCTH YMEHHMI TNPHUBOAMTH TPUBHAIbHbIC HAa3BaHUS
OTJENBHBIX OPraHUYECKHX BELIECTB (ITWJICH, MPOIMWIIEH, alleTHIICH,
STWJIEHIJIMKOJb, TIMLEPHUH, (QeHous, (popmanblierus, ameranbIerus,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBas KHCJOTA,
CTEapHHOBAas KHUCIIOTa, IJIOKO03a, (pyKTO3a, Kpaxmal, IeJUIi0Jo3a,

TJTUIIMH)

2.2

CdopMupoBaHHOCTh yYMEHUW XapaKTEpHU30BaTh COCTaB, CTPOCHUE,
(1)I/I3I/I‘-I€CKI/IG U XUMHNYCCKHUC CBOﬁCTBa THUIINYHBIX HpeHCTaBHTeHeﬁ
Pa3IUYHBIX KJIACCOB OPTaHWYECKUX BEHISCTB (METaH, 3TaH, 3TUJICH,
MPOMWIICH, areTwiieH, OyraaueH-1,3, metunOyramueH-1,3, GeHzod,
METaHOJ, ITAHOJ, STUICHTIUKOJIb, TIUIEPUH, (DEHOII, alleTaIbICT /I,
MypaBbUHAs M YKCYCHAasl KHCIIOTBI, TJIFOK03a, Kpaxmall, [eJUTJI03a,

aMHUHOYKCYCHasi KHCJIOTa)

23

ChopMupoBaHHOCTh YMEHHUS HIUTIOCTPHUPOBATH TEHETHUYECKYIO CBSI3b
MEXAY THUINWYHBIMU  IPEACTABUTEISAMU  PaA3JIMYHBIX  KJIACCOB
OpPraHUYEeCKUX BEILECTB YPaBHEHUSIMHU COOTBETCTBYIOIINX

XUMHUYECKHX PEaKLUi ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (hOpMyIT

24

ChopMupoBaHHOCT ~ YMEHHMS  XapaKTepU30BaTh  HCTOYHUKHU
YIJIEBOAOPOAHOTO ChIphs (HE(Th, MPUPOAHBINA Ta3, Yrojb), CIOCOOBI
UX T[epepaboTKM W MPAaKTUYECKOE NPUMEHEHHE MPOIYKTOB

nepepadoTKu

XUMHA U KU3HL. PacuéTrl




3.1

CdopMupoBaHHOCTH yMEHUW BJIANETh CHCTEMOW 3HAHHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOJb3YEeMbIX B XUMHUU
NpA W3YYCHUW BEIIECTB W XMMHUYECCKHX sIBICHHN (HaOIroneHue,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIH30BAThH
CUCTEMHBIE XUMHUYECKUE 3HAHWUS MJI1 TPUHATUS pEHICHUA B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMH H UX

IMPUMCHCHUEM

3.2

CdopMupoBaHHOCTH yMEHUU COONIOAATH TPaBHJIA IOTH30BAHUS
XUMUYECKON TMOCYIONH M JTabOpaTOpHBIM OOOPYIOBAaHHUEM, a TAKKE
npaBuiIa OOpPAIICHHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIHSIMA

110 BBIIIOJTHCHUIO na60paT0pHHx XUMHUYCCKUX OIIBITOB

3.3

CdopMupoBaHHOCTH ~ YMEHUH  TJIAHUPOBATH M BBINIOJHSATH
XUMHUYECKHH AKCIEPUMEHT (IIpPEeBpAIEHUs] OPraHUYECKHX BEIECTB
IIPM HArpeBaHHWM, TOJIYYEHHE OSTUJICHA M H3y4YEHUE €ro CBOMCTB,
KAUECTBEHHBIC pEAaKUUU OPraHMYECKUX BEUIECTB, JCHATypaLHs
OETIKOB NMPHU HarpeBaHUM, LIBETHBIE PEAKLIUU OEJIKOB) B COOTBETCTBUU
C MpaBUJIaMH TEXHUKH 0€30MacHOCTH MPH 0OpAaICHUH C BEIIECTBAMU
U J1a0opaTOpHBIM OOOPYAOBAHHMEM; IMPEACTABIATh PE3YyIbTaThl
XUMHYECKOTO JKclepuMeHTa B (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOLMX peakuuil u (GpopMyaupoBaTh BHIBOABI Ha OCHOBE

9TUX PC3YJILTATOB

3.4

ChopMupoBaHHOCT, ~ YMEHHH  TPOBOAUTH  BBIYMCIEHUS IO
XUMHUYECKHM YPaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BElIeCTBa WJIM MPOAYKTAa pEaKklMHU IO H3BECTHBIM Macce, 00bEMY,

KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB HUJIN MPOAYKTOB PEAKIIHH)

3.5

CdopMHupoBaHHOCTH YMEHUU KPUTHYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 MH(OpMAINIo, MOJy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBoil nH(popMaryu, cetb HTEpHET U Ipyrue)

3.6

CdopmMupoBaHHOCTE YMEHUH COONIOATh MpaBWJIa 3KOJOTUYECKHU
11e51eco00pa3Horo MOBEACHUS B OBITY M TPYAOBOH JESITEIHHOCTH B
LENAX COXPAaHEHMSI CBOETO 3JI0POBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelbl, OCO3HABATh OMACHOCTH BO3JEUCTBUSA Ha >KUBBIE OpPraHU3MBbI
OINpeAEIEHHBIX OPraHNYECKUX BELIECTB, IOHMUMAs CMBICII [T0OKA3aTeNs
[IAK (npenenbHO JONMYyCTMMOM KOHLEHTpPALMU), TMOSCHATH Ha
npuMepax CHocoObl YMEHBIICHUS W MPEIOTBPALCHHUS] UX BPEIHOTO

BOBHeﬁCTBHH Ha OpraHu3M 4Yc€JIOBCKa

11 KJTACC




Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPpaMMbl CpeiHero 001ero odpa3oBanusi

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

Brnanenne cucreMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYAECT:
OCHOBOMOJIAralolMe MOHATUA  (XUMHUYECKUM  DIEMEHT, aTOM,
AJNIEKTpOHHAsT 000JI0OYKa aroma, §-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJEKYJa, BaJIEHTHOCTb, AJIEKTPOOTPULATEIbHOCTD,
CTETIEHb OKHUCIICHHUS, XUMHUYECKas CBs3b, MOJIb, MOJISIpHas Macca,
MOJISIDHBIN 00BEM, KpHUCTAJUIMYECKasi PEHIETKA, THIbI XUMHUYECKHX
peakuui (OKHCTUTETBHO-BOCCTAHOBUTENbHBIE, 9K30- u
SHIOTEPMHUYECKHUE, PEaKIITK HOHHOTO 0OMEHa), pacTBOP, 3JIEKTPOIIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIIMTUYECKAsT JIMCCOLMALINS, OKHUCIIUTEINb,
BOCCTAaHOBUTEJb, CKOPOCTb XUMHYECKOW pEaKIuu, XHUMHUYECKOE
paBHOBECHE); TEOPHH U 3aKOHBI (TCOPHS AJICKTPOIUTHUYECKOMN
nuccormanuu, lIlepmonunueckuit 3akon [[.M. MenpgeneeBa, 3akoH
COXPAHEHHUS MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMHUH,
(aKTONOTHYECKUE CBEJCHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU H
0€30IacHOM HCIIOJIb30BaHUU BaXKHEHIINX HEOPraHUYECKHX BEIIECTB B

OBITY U ITPAKTUYECKON JEATEIbHOCTH YeIOBeKa

1.2

ChopmMupoBaHHOCTh YMEHMI BBISBISATh XapaKTEpHbIE NMPU3HAKH U
B3aMMOCBS3b W3YYECHHBIX MOHSATUH, MPUMEHSATH COOTBETCTBYIOIIHE
MOHSATUA TPU OINUCAHUM CTPOEHUS M CBOMCTB HEOPraHUYECKHUX
BEUIECTB M UX MPEBPAIICHUI; BBIABIATH B3aMMOCBS3b XUMUYECKUX
3HAHUU C HOHITUIMHU U MPECTaBICHUSIMU  JIPYTHX

CCTCCTBCHHOHAYYHBIX MPCIMCTOB

1.3

Brnanenue OCHOBHBIMH METOJAaMU HAY4YHOTO IO3HAHHUSI BEIIECTB U
XUMHUYECKUX SIBJICHHUN (HAONMIOJeHUEe, H3MEpEeHUe, OSKCIICPUMEHT,

MOJEJIUPOBAHUE)

1.4

ChopmupoBaHHOCTE YMEHHI ONpPEIEISITh BAJIEHTHOCTh U CTETICHb
OKHCJICHUSI XHMHMUYECKUX 3JJIEMEHTOB B COEIUWHEHUSIX PA3THUUYHOIO
COoCTaBa, BHJ XUMHUYECKOHW CBs3M  (KOBAJCHTHAs, WOHHAasi,
MeTaJuTH4ecKasi, BOJIOPOJIHAS ) B COCTMHEHUSX, TUTT KPUCTAJUTMUECKOM
pPEETKH KOHKPETHOTO BEIIeCTBa (aTOMHAasi, MOJIEKYJIsipHasi, HOHHAs,

MeTaJuTn4ecKas)

1.5

ChopMupoBaHHOCTH YMEHHH ONPEAETATh XapaKTep CPEIbl B BOTHBIX

pacTBOpax HEOPTaHUIECKHUX COCITUHEHHUI




1.6

ChopMupoBaHHOCTH ~YMEHHMA  KJIAaCCU(PUUIMPOBATH XUMHYECKUE
PEaKIMK N0 PA3IMYHBIM MPU3HAKAM (YHCITYy U COCTaBY pearupyroumx
BEIIECTB, TEIUIOBOMY d(PdeKTy peakiuu, H3MEHEHUIO CTEIeHEH
OKHCIICHHST ~ DJIEMEHTOB,  OOpPaTUMOCTH  PEaKIUH,  YYaCTHIO

KaTaJlu3aTopa)

1.7

ChopMUpPOBAaHHOCT, YMEHUW COCTaBISATH YpaBHEHUS pPEaKIUi
Pa3JIMYHBIX THIIOB, IIOJHBIE W COKPALLIEHHBIC YPABHEHUS pEaKIUil
MOHHOTO OOMEHa, YYUTHIBAs YCIOBHSA, NMPH KOTOPBIX 3TH PEaKLUU

UIYT 10 KOHIIA

1.8

CdopMupoBaHHOCTH YMEHUUI MPOBOJUTH peaKkuuu,
MOITBEP K IAIOLIHE KauyeCTBEHHBIN COCTaB Ppa3IUYHbIX
HCOPTraHNYCCKUX BCHICCTB, PACIIO3HABATL OIBITHBIM HYTGM HOHBI,

IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BEIIECTB

1.9

ChopMupoOBaHHOCTh YMEHUH PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakuui IIOCPEICTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHi

1.10

ChopmupoBaHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH

XUMHYECKON peaklK OT pa3Iu4HbIX (PaKTOpOB

ChopMHUpPOBAaHHOCT, YMEHHH OOBICHATH XapaKTep CMEIICHUs
XUMHAYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEUITHETO BO3CHCTBUS

(npunuun Jle [larense)

OOm1ast 1 HeOpraHUYecKasi XUMHS

2.1

CdhopMupoBaHHOCTh YMEHHI packpbiBaTh cMbich Ilepmomuueckoro
3aKOHAa J.N. Menneneena u JEMOHCTPUPOBATH ero

CUCTEMATHU3HUPYIOIIYIO, OOBSCHUTEIbHYI0O U  IPOrHOCTHYECKYIO

byHKIII

2.2

ChopMUpOBAaHHOCT, ~ YMEHHMH  XapaKTEpPU30BaTh  AJICKTPOHHOE
CTPOCHUE AaTOMOB XMMHYECKHUX DJJeMEHTOB |4 mepuoaoB
[Tepuonnueckon CHUCTEMBI XUMHYECKUX JJIEMCHTOB JI.W.
MenpeneeBa, UCTIONB3YS MOHATHS «S-, p-, d-DIEKTPOHHBIC OPOUTAIH,
«QHEPreTUYECKNe YPOBHUY», OOBACHATHh 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XMMHYECKHUX 3JIEMEHTOB M UX COEAMHEHUHN IO MEpHOoJaM U
rpynmnaM Ilepuogudeckoi CUCTEMBl XUMUYECKHUX 3yeMeHTOB JI.1.

Menneneesa
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CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOICTBA HEOPraHMYECKMX BEUIECTB Pa3IUYHBIX

KJIACCOB, TTOATBEPKIATh CYIIECTBOBAHNE T€HETUUECKON CBIA3U MEXKIY




HCOPraHN4YCCKUMU BC€IICCTBAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupOBaHHOCTH YMEHMH yCTAaHAaBIMBAaTh MPUHAIJICKHOCTh
HEOPraHWYECKUX BEIIECTB I10 UX COCTaBY K ONPEAEIEHHOMY KIIACCY
(rpymnme) coenuHeHu# (TIPOCThIE BEIIECTBA — METAILIIBI M HEMETAJIBI,

OKCH/IbI, OCHOBAaHMSI, KUCIOTHI, aM(POTEPHBIE TUIAPOKCHIBI, COITH)

2.5

ChopMupoBaHHOCTb YMEHHH HCII0JIB30BaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIEHUS (OPMYNT BEUIECTB W YpPaBHEHMHA XMMHUYECKHX
peakuuii, cuctemaruueckyto HomeHkinarypy (IUPAC) u TpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYECKUX BeIIeCTB (yrapHblii ras,
YIJIEKUCIBbIA Ta3, aMMMaK, ramiéHas H3BeCTb, HEraméHas HM3BECTb,

MUTHEBAs COJIA, MTUPUT U JIPYTHUE)

2.6

CdopMupOBaHHOCTH YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) OOIIHE
XMMHUYECKHE CBOMCTBA HCOPTaHUYCCKUX  BCHICCTB  PA3JIMYHBIX
KJIaCCOB, MOATBCPIKAATH CYLICCTBOBAHUC T€HESTUYECKOU CBI3U MCKOY
HEOPTaHMYECKUMH  BEIIECTBAMH C  IOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/II\/'I

2.7

CbhopMHPOBaHHOCTP ~ YMEHHH  IUIAHMPOBAaTh W BBHINOJHSTH
XUMHAYECKHH SKCIIEPUMEHT (pa3iioKeHHue NepoKCHIa BOJIOpOJa B
MPUCYTCTBUH KaTaIN3aTOpa, ONpeesieHIe CPeIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHHBEPCAIBHOTO HWHIMKATOpPA, BIUSHHUE PA3IHMYHBIX
(haKTOpOB Ha CKOPOCTh XMUMHUYECKOW PEaKIUH, PEaKIUN HOHHOTO
oOMeHa, KaueCTBEHHbIE PEeaKLUU Ha Cynb(aT-, KapOOHAT- U XIJIOPHUI-
aHMOHBI, HA KATUOH aMMOHMUSI, PELICHUE YKCIIEPUMEHTAIBHBIX 33124
no TemaM «Metams» 1 «HeMeTas») B COOTBETCTBHH C TPABHIIAMH
TeXHUKH O€30mMacHOCTH TpH OOpalieHud C BEHIECTBAMH W
na0opaTOpHBIM ~ O0OpYIOBaHUEM;  MPEACTABIATH  PE3YJIbTAThI
XUMHUYECKOTO JKCIepuMeHTa B  (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakuuii U (HOpMyInpoBaTh BBHIBOJBI HA OCHOBE

3TUX Pe3yJIbTaTOB

2.8

ChopMupoBaHHOCTH YMEHUH COONIOAATH TIpaBWJIA TIOJTB30BAHUS
XUMHUYECKON TMOCYON M J1abOpaTOpHBIM 00OPYIOBAaHUEM, a TAKKe
IpaBujIa OOPAICHNUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU

110 BBIIIOJIHCHHIO na60paT0prlx XUMHUYCCKUX OIIBITOB

2.9

ChopmupoBaHHOCTE  YMEHHH  XapaKTepU30BaTh  XUMHYECKHE
MIPOLIECCHI, JIEKAIIUE B OCHOBE IIPOMBIIUIEHHOTO MOJIYYEHUSI CEPHOU

KHCIIOTHI, aMMHUaKa, a Takxke c(hOPMUPOBAHHOCTh MPEACTABIECHUIN 00




06H_II/IX HAay4YHbIX TPHUHOUINAX W  OKOJOTHYCCKHUX Hp06neMax

XUMHYCCKOTO IMMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdopMUpOBaHHOCTH MPEACTABICHUN O XHMHUYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SIBJICHUH TPUPOIbI, B (HOPMUPOBAHUH MBIIUICHHS W KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAIHHOW TPaMOTHOCTH, HEOOXOTUMOU st
pelieHusT TPaKTUYECKUX 3a]ad M OSKOJOTHUYECKHM OOOCHOBAaHHOTO

OTHOILLEHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpefe

3.2

CchopMupoBaHHOCTH ~ yYMEHHIA KPUTHUYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 MHGOpMAIUIO, MOJy4yaeMyl0 W3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOW KOMMYHHMKaIUK, ceTb VIHTEpHET U Ipyrue)

3.3

CdopmupoBaHHOCTE yYMEHUU COONIONATh TpPaBHUIA SKOJOTHYECKH
1e1ecoo0pa3Horo MOBEACHUS B OBITY U TPYAOBOW AESITENBHOCTH B
LEJIAIX COXPAHEHHUSI CBOETO 3J0pPOBbS M OKPYXKAlOIIed MPUPOIHOU

cpensbl

3.4

Oco3HaBaTh OIACHOCTh BO3JICHCTBHUSI HAa JKUBBIC OPTaHU3MBI
ONpeAeNEHHbIX BEIIECTB, NOHUMAas cMbica Tnokazarens 1K,
MOSCHATH Ha ITpUMEpax CHOCO6BI YMCHBIICHUA U IPCAOTBPAIICHUSA UX

BpCAHOIO BO3HeﬁCTBHH Ha OpraHu3M 4YCJIOBCKaA

3.5

ChopmupoBaHHOCTH ~ yMEHMI  MPOBOJUTH  BBIUYUCICHUS  C
HCIIOJIb30BAHUEM IIOHATHUSL «MaccoBas J0JIsI BELIECTBA B PacTBOPEY,
OOBEMHBIX OTHOILEHUH Ta30B MPH XUMHUYECKHX PEAKIUSIX, MAaCCh
BelIecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIHMUYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO W3 YYacTBYIOUIMX B PEaKIMH BEIIECTB,
TEIUIOBOrO 3 (peKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHS MaCChl

BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTHU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

[Ipenmer opraHnyecKO XUMHUH: €€ BOSHUKHOBEHHE, PAa3BUTHE M 3HAUYCHUE B
MTOJIyYEHUU HOBBIX BELIECTB M MaTepUANOB. Teopusi CTPOECHUsI OPraHHUYECKUX

coequHenniit A.M. bytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrtpykrypHble (OpMysiabl OpPraHMYeCKUX BEIIeCTB. [ OMOJOTHS, H30MEpHs.
XuMuyeckasi CBA3b B OpPraHMYECKHX COEIMHEHUSX — OJMHApPHBIE M KpaTHBIE

cBs3u. [IpencraBienue o KacCU(pUKAIIMM OPTraHUYECKUX BEIECTB

1.3

Homenkmnarypa opraHiuecKux COeMHEHH (CUCTeMaTHYecKas) U TPUBHAIILHBIC

Ha3BaHUS BaXKHEHUIITNIX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

VYri1eBo10pObI

2.1

AnKaHBI: COCTaB M CTPOEHUE, TI'OMOJIOTMUECKMH paa. MeraH W 3TaH —
MPOCTEUIINE MPEICTABUTENN ANKAHOB: (U3NYECKHE W XMMUYECKHE CBOWMCTBA
(peakuu 3aMeIEeHUs] U TOPEHHs), HAXOXKICHHWE B NPUPOZE, IMOJIyuYeHHE U

MpUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUM Psif. DTUIEH W MPONUIEH —
MPOCTEHIIINE MPEACTABUTENHN ATKCHOB: (PU3MYECKHE M XUMUYECKUE CBOWCTBA
(peaKI_[I/II/I TUApPUPOBAHUA, TAJTOICHUPOBAHUA, THUApAaTAllUHA, OKUCJICHUA U

MOJINMEPU3aIUH ), TOJIyYeHUE U IPUMEHEHUE
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Anxanuensl: Oyranuen-1,3 u wmerunOyraaumen-1,3: crpoeHue, BakHEUIIHE
XUMHYECKHE CBOICTBA (peakuus nonumepusanun). [lomyuenue cuHTeTHYECKOro

KaydyKa U pe3UHbI
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AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUAN Psil. AICTHIICH —
MPOCTEHIINIA TPEACTaBUTEIh AJIKHHOB: COCTaB, CTPOCHHE, (PH3UYECKHEe Hu
XMMHUYECKHE  CBOMCTBAa  (peakuMM  THUAPUPOBAHMS,  TaJOr€HUPOBAHMS,

ruapaTaluu, TOpeHus ), HOJy4yeHUe U IPUMEHEHHE

2.5

Apenbl. benzon: cocraB, crpoeHue, (U3MUYECKHE M XUMHUECKHE CBOICTBa
(peakuuy TaJOTEHUPOBAHUS M HUTPOBAHUS), TMOJIyYEHHE W TNPUMEHEHHE.
Tomyon: cocras, cTpoeHHe, (U3MUECKHEe M XMMHYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHNUS M HUTPOBAHUs), MOJyY€HUE U NpUMEHEHue. TOKCHYHOCTb
apeHoB. I'eHeTnyeckas CBsSI3b MEXKIY YIVIEBOAOPOJIAMH, NPHUHAIEKALIUMHU K

Pa3IMYHBIM Ki1accaM




2.6

IIpuponHble HMCTOYHUKM YriIeBOAOpoAOB. IIpuponHbIi Ta3 U IOIyTHBIE
HedTsHble ra3el. Hedth u e€ nmpoucxoxaenue. CrnocoOsl nepepadboTku HedTu:
MepPEeroHKa, KPEKUHT (TEPMHYECKUH, KATAIUTUYECKUM), TMUPOSn3. [IpoayKThI
nepepaboTku HeTH, IX MPUMEHEHHUE B TPOMBITIUICHHOCTH U B ObITY. KaMeHHBII

YTOJIb U IPOJYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiue opraHn4ecKue COeqMHEHMS

3.1

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON W 3TaHON: CTPOCHHUE,
¢u3nUecKue U XUMHUYECKHE CBOWCTBA (pEaKlUUU C AKTUBHBIMH METaJUIaMU,
rajJloreHOBOJIOPO/IaMU, TOpEHHUE), MpuMeHeHHe. BoaoponHbie CBS3M MEXITY
MOJIEKYJIaMH CITIUPTOB. /[elicTBHE MeTaHOIa 1 3TaHOJIa HA OPraHU3M YeJIOBEKA.
MHOroaToMHbI€ CIUPTHL. DTUICHIJIUKOb U TIUIEPUH: CTPOCHUE, (pr3ndeckue
U XHMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE CO INEJIOYHBIMUA METallJIaMH,
KauecTBEHHAasl peakiisi Ha MHOTOAaTOMHbIE CHUPTHI). JleificTBHe HAa OpraHu3M

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMIOEPpHUHA U STUJICHITIUKOJIA

3.2

@deHoi: CTpOEHHE MOJIEKYJbl, (U3MUYecKkue U XUMHUYECKHEe CBOICTBa.

Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaeruipl ¥ KeToOHbl. DopMabIerui, aleTaibIeTul: CTpOeHHEe, (pu3nueckue
U XUMHUYECKHE CBOICTBa (peakuMH OKHUCJICHUS W  BOCCTAHOBJICHUS,

Ka4C€CTBCHHBIC peaKHI/II/I), MOJIYYCHHUC U MPUMCHCHUC

3.4

OnHOOCHOBHBIE TpeJieNbHbIe KapOOHOBBIE KUCIOTh. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTpOeHHE, (pu3nyuecKkrue M XMMUYECKHEe CBOMCTBa (CBOICTBA, o0IIMe
VI Kjacca KHCIOT, peakuus STepupHKaluM), MOJydyeHHEe M IPHUMEHEHHE.
CreapuHOBas U 0JIEMHOBAs! KUCJIOTHI KAaK MPEACTaBUTEIHN BBICIIUX KapOOHOBBIX

KHUCIIOT. MBIJIa KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIIICC ,Z[€I>'ICTBH€

3.5

CrnoxHble 3QUpBl KaK MPOU3BOAHbBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
s¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonornueckas poib

KHUPOB

3.6

VYTrneBoabl: cocTaB, KJIacCH(PUKAIUS YTIEBOIOB (MOHO-, I~ M MOJIUCAXaPHUJIbI).
['mroko3a — mpocTelmnii MOHOCaxXapu: OCOOCHHOCTH CTPOCHHUSI MOJIEKYIIBI,
¢dusznueckue M XUMHYECKHE CBOICTBa (B3aMMOJCHCTBHE C TUIAPOKCHUIOM
menu(Il), okuciaeHne aMMuauHBIM  pacTBOpoM  okcuaa  cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHUE TIIIOKO3bI), HAXOXKACHUE B MPUPOJE, IPUMEHEHHE,
ounosornueckas posb. Dotocunte3. OpykTo3a Kak U30Mep TIIIOKO3bI. Kpaxman
U 1EeJUTI0J03a KaK MpUpoHble noauMepbl. CTpoeHHe Kpaxmalia U LeJUT0JI03bI.
dusnyeckue U XMMHMUYECKHE CBOWCTBAa Kpaxmaja (IMIpOJu3, KaueCTBEHHas

peakIus C HOJIOM)

A3oTcoepkallie OpraHnyecKre COeqUHEHUs




4.1

AMUHOKHCIIOTHI KaK aM(OTEpHbIe OpraHuyeckue coenuHeHus. Puzndeckue u
XMMHUYECKHE CBOWCTBA aMMHOKMCIIOT (Ha MpUMepe INuIuHA). buonornueckoe

3HAYCHNUEC aMHUHOKUCIIOT. HGHTI/II[I)I

4.2

benku kak INpUPOAHBIE BBICOKOMOJIEKYISIpHbIE coeAauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeslKoB. XHMHUYECKHE CBOICTBa OENKOB:

TUAPOIN3, ICHATYpaIis, KaueCTBEHHBIC PEaKIMK Ha OCIKU

BricokoMonekysipHble COeMHEHMS

5.1

OCHOBHBIE TOHSATHS XHMHH BBICOKOMOJIEKYJIIPHBIX COEJUHEHUN: MOHOMEp,
MOJIMMEpP,  CTPYKTYPHOE  3BEHO, CTEIEHb  NOJMMEpPU3ALMU, CPEAHSA
MoJIeKyJisipHass Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISPHBIX

COCTMHECHUH — MOJIMMEPU3AITUS U TTOJIMKOHICHCAIIHS
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DKCIepUMEHTAIbHBIE METOJbl H3YyUYEHHUsI BEIIECTB M MX MPEBpaALICHUN:
O3HaKOMJIeHHE C oOpa3uamMu TPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,

macTMace, KaydykoB. [loidydeHne CHHTETHYECKOro KayuyKa U Pe3UHbI

11 KJTACC

Kon

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

1

TeopeTquCKHe OCHOBBI XUMHH

1.1

XuMHU4ecKui 1eMeHT. AToM. SIapo aroma, H30TOMbI. DIEKTPOHHAs 000I0YKa.
DHepreTuyeckue ypoBHH, IOAYPOBHU. ATOMHBIE OpPOUTANH, S-, P-, d-IJIEMEHTHI.
Oco0eHHOCTH pacmpeeNieHus YIEKTPOHOB M0 OPOUTAISIM B aTOMaX 3JIEMEHTOB

NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAsS KOH(UTYpAIUs aTOMOB

1.2

Ilepuonnueckuii 3akoH U llepuoanueckass cucTeMa XMMHUUYECKUX 3JIEMEHTOB
.. MenneneeBa. CBsi3b NEpUOAUYECKOT0 3aK0HA U [leproauyeckoit cucTeMbl
xuMudeckux anemenToB .M. MenzaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUS CBOMCTB XUMHUYECKHUX BJIEMEHTOB U
00pa3yeMbIX UMH TPOCTBHIX U CIOXHBIX BEIIECTB MO TpyHmaM U MEpHOIaM.

3HaueHue MepuoINYECKOro 3aKOHa B pa3BUTUU HAYKH

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHIbl XMMHMUYECKOW CBSI3U
(koBaneHTHAsT HEMOJISIpHAsT W TOJApHAs, HWOHHAsA, MeTammdeckas). VOHBI:
KaTHOHBl M aHWOHBL. MeXaHW3Mbl 00pa30BaHUS KOBAJCHTHOM XWUMHYECKON

cBsi3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BogopoHas cBs3b

1.4

BanentHocTb. DnekTpooTpunateabHOCTh. CTENeHb OKUCICHUS

1.5

BewecTBa MOJIEKYJIIPHOTrO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA

COCTaBa BelIeCTBA. THUIBI KPUCTAUINYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA




BEIIECTB OT THUIA KpPUCTAUIMYECKOW pewmérku. IlonsTtue o aucnepcHbIX
cucreMax. VcTHHHBIE U KOJUIOUMIHBIE pacTBOpBL. MaccoBast 10J1s BELIECTBA B

pactBope

1.6

Knaccudukanus HEOPraHUYECKHUX COCIMHECHU. Homenkiarypa

HCOPTaHNYCCKUX BCIICCTB

1.7

Xumudeckass — peakiusa.  Knaccupukamus — XMMHYECKHX — peaknwid B
HEOPraHWYECKOW U OPraHUYECKOM XMMHUH. 3aKOH COXPAHEHHS MACChl BEIECTB,

3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPIUU IIPU XUMHUYECKUX PEaKIMIX

1.8

CKOpOCTh peakinu, e€ 3aBUCUMOCTh OT Pa3IMUHBIX (PAKTOPOB

1.9

O6parumbie peakiuu. XUMHUYECKOe paBHOBecwe. MDakTOphl, BIUSAIOIMNAE Ha

COCTOsAHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

OnexTponuTtrueckas auccouuanus. CuibHbIe U cinadble dekTponuthl. Cpena
BOJHBIX PAcTBOPOB BEILIECTB: KHUCNAsA, HEUTpanbHas, mienouHas. Peaxuuu

HOHHOTO 0OMeHa

OKHUCINTEIFHO-BOCCTAHOBUTEIIBHEIC pC€aKknuuun

Heoprannueckas xumus

2.1

Hewmeramnsl. [lonoxxenue HemetauioB B [lepuoandeckoi cucteMe XuMUYECKUX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOeHUsI aToMOB. Du3nveckue

CBOMCTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAJIOB (Ha MpUMEpE KHUCIOpOoJa,

cepsl, pocdopa u yriepona)

2.2

XVMUYECKHE CBONCTBA BAKHEHIIMX HEMETaUIOB (TaJIOTEHOB, CEPbI, a30Ta,
dochopa, yrimepoma W KpeMHHS) U UX  COCINUHEHUH  (OKCHJIOB,
KHCJIOPOJICOICPKAIIMX KHUCIOT, BOJOPOAHBIX coenuHeHui). [lpumenenue

BaXKHEUIIINX HEMETAJUIOB U UX COCIUHEHUN

23

Meramnel. [lonoxenue meramnoB B Ileproandeckoil cucTeMe XUMHYECKUX
anemenToB .. Menneneea. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMOB MeTaiuioB. O0mue Gu3nveckue cBoicTBa MeTauIoB. CIlIaBbl METAILIOB.

DNIEKTPOXUMUYECKUI Pl HANIPSHKEHUH METAIIIIOB

24

XVWMUYECKHE CBOMCTBA BAXKHEHIIMX METANIOB (HATpUM, Kallud, KalbIUH,
MarHui, aJlfOMUHUHN, [IUHK, XpOM, JKEJIe30, Mellb) U UX coeauHeHui. Oomue

crocoObl MoyyeHus: MeTajuioB. [IpuMeHeHrne MeTalsioB B OBITY M TEXHUKE

2.5

I'eneTmueckas cBI3h HEOPraHNYCCKUX BCHICCTB, IPUHAMJIC)KAIIUX K Pa3JIMYHBIM

Ki1acCaM

XUMHA U )KU3Hb




3.1

Ponp xumMum B o0Oecne4eHHH SKOJOTHYECKOW, DHEPreTUYECKOW W IMHIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIMHBL. [[OHATHE O HAYYHBIX METOAAX MO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKuHﬁ

3.2

[IpencraBnenus 06 OOIMMX HAYYHBIX MPUHIIUIAX TPOMBIIIICHHOTO MOTYYEeHHUs
BOKHEHIIMX BEHIECTB. YEIOBEK B MUPE BEIIECTB M MATEPUATIOB: BaKHEHIIUE
CTpOUTENIbHbIE MaTepuaibl, KOHCTPYKLIHMOHHbIE MAaTepHallbl, KPacKku, CTEKJIO,
KepaMUKa, MaTepuaybl JUIs 3JIEKTPOHUKHU, HAHOMATEpHUalbl, OPraHUYECKUE U

MHUHepaJIbHbIe yI00peHUs

3.3

XuMus u 3A0POBLC HYCJIOBCKA: IIpaByJia HCIOJIb30BAHHUA JICKAPCTBCHHBIX
npenapaToB, TpaBwia OE30MacCHOTO WCIONIB30BaHUS IPEMapaToB OBITOBOM

XUMHU B HOBCCILHGBHOI\/’I KHU3HHU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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