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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMmMa o XuMUM Ha YPOBHE CpEAHETO 001Iero oopa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS (pesiepaibHOi 00pa3oBaTeIbHOM
nporpammsl cpefHero oomero oopazoanus (POIT COO), npeacraBieHHbIX B DenepaibHOM
rocymapcTBeHHOM obpa3oBatenbHoM crangapre COO, ¢ yuérom Konnenmuu npenoaBanus
yueOHoro npeaMera «XuMus» B 00pa3oBaTeabHbIX opranuzanusx Poccuiickoit @enepanum,
peaTu3yIoX OCHOBHBIE 00pa3oBaTeIbHbIe IPOrPaMMBbI, U OCHOBHBIX MOJIOXKEeHUN «CTpareruu
paszBuTus Bocniutanus B Poccuiickoit deneparuu Ha nepuon g0 2025 roga» (Pacnopsokenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).OcHOBY 01X0/10B K pa3paboTKe MPOrpamMmbl 110
XUMHH, K OIPEJICIICHUIO 0011Iel cTpaTernu 00y4eHus, BOCIUTAHUS U Pa3BUTHS 00yYarOIIUXCs
cpencTBamu yuebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHuenryanbHbie onoxkenus PI'OC COO o B3auM0O00YCIOBICHHOCTH LIETIEH, COEPIKaHMS,
pe3yabTaToOB 00Y4YEHHUsI M TPEOOBAHUN K YPOBHIO IOJTOTOBKH BBIITYCKHHKOB. X UMHUECKOE
o0Opa3oBaHue, [0JIy4aeMOoe BBITYCKHUKaMHU 00111e00pa30BaTeIbHON OpraHu3aIii, SBISIEeTCS
HEOTHEMJIEMOM YaCThIO X 00pa30BaHHOCTH. OHO CIYXKHUT 3aBEPILIAOLINM 3TAllOM pealn3aliu
Ha COOTBETCTBYIOILIEM eMy 0a30BOM ypOBHE KITFOUEBBIX LIEHHOCTEH, MPUCYILIUX IIEIOCTHON
CUCTEME XMMHUYECKOIro 00pa3oBaHusl. DTH LIEHHOCTH KAacatOTCs M03HAHUS 3aKOHOB IMPUPO/IBL,
(dbopMUpPOBaHUS MUPOBO33PEHHUS U OOIICH KYIbTYPhI YEJIOBEKA, a TAKXKE IKOJIOTUIECKU
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpeae. Peanusyercs xumuueckoe
o0Opa3oBaHue 00yJaroIIKUXCs HAa YPOBHE CpeHEro o0IIero o0pa3oBaHus CpeICTBAMU y4eOHOTO
npeaMeTa «XUMus», CoIepKaHue U IIOCTPOEHUE KOTOPOIO ONPEENIEHbI B IPOrpaMMe [0 XUMUU
¢ Y4€ToM crenu(pUKY HAyKH XUMUH, €€ 3HAYCHUS B IO3HAHUU TIPUPOJIBI U B MaTEPUATILHOM
YKU3HHU 00IIECTBa, a TAKXKe ¢ YIETOM OOIIMX IeNIeH U IPUHIUIIOB, XapaKTEePU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpefiHero ooiiero oopa3oBanus B Poccuiickoit
Oenepanyn. XUMHUSL KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UTPAeT 0cOOYIO pOJib B
COBPEMEHHOM LIMBUIIN3ALIMY, B CO3/1aHUN HOBOM 0a3bl MaTepuanbHOM KynbTypel. OHa BHOCUT
CBOI1 BKJIaJ B (POPMHUPOBAHKE PALIIOHATBHOI'O HAYYHOT'O MBIIIJIEHUS, B CO3JaHUE 11€TI0CTHOTO
npeJcTaBIeHNs 00 OKpYXKaroIlleM MHUpE KaK O €IMHCTBE MPUPO/IbI U YeJIOBEKa, KOTOPOe
dbopMupyeTcsl B XUMUU HAa OCHOBE IIOHUMaHUs BELIECTBEHHOI'O COCTaBa OKPYKAlOIIEero Mupa,
OCO3HAHHUS B3aMMOCBSA3U MEXKY CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU
obnactsiMu npuMeHeHus1. TecHO B3auMOJIEHCTBYS C APYTUMHU €CTECTBEHHBIMU HAYKaMU, XUMHUSI
CTajla HEOThEMJIEMOH YaCThl0 MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TPya
Y JKM3HM KaXXJI0T0 wieHa obmectBa. CoBpeMeHHas XUMHUS KaK HayKa CO3UAaTebHasl, Kak HayKa
BBICOKHMX TEXHOJIOTHI HAIpaBlieHa Ha pelleHre TTI00aTbHBIX MPOOIEM YCTOWYHMBOTO PA3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, TTUIIEBOH, SKOJIOTHYECKOM 0€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cooTBercTBHU ¢ OOIIMMY LENSIMHU U TPUHLIMIIAMU CPETHETO 00111ero 00pa3oBaHus
conepxanue npeamera «Xumus» (10—11 knaccrl, 6a30BbIH YpOBEHb H3YUEHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIBTYPHYIO IOJTOTOBKY O0y4YaroUXcs, HEOOXOUMYIO UM ISt
BBIPAOOTKH MUPOBO33PEHYECKHX OPHUEHTUPOB, YCIICIIHOTO BKIIOUEHHS B KH3Hb COIIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBngomuMu mpeaMeTa « XuMus» SBISIOTCS 0a30Bble Kypchl — «Opranudeckas
xumus» U «O011ast 1 HeopraHM4ecKast XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsl KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0a30BOI HayKH: CHCTEMa 3HAHUH 110 HEOPTaHUYECKON XUMHUH (C BKIIOYCHHUEM
3HaHUU U3 00LIeH XUMUN) U opraHnueckoi xumuu. dopMupoBaHye JaHHOW CUCTEMbI 3HaHUI
pY U3yYSHUH IpeMeTa o0ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB ¥ TEOPUI XUMHH.

CtpykTypa coaepxkanusi KypcoB — «Opranuueckas Xumusi» 1 «O011as 1 HeopraHudeckas
XUMU» ¢(HOPMUPOBAHA B MPOrpaMMe MO XUMUHU Ha OCHOBE CUCTEMHOI0 MO/IX0/1a K U3YUEHUIO
y4eOHOTo MaTepuana 1 00yclIOBJIeHa UCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUN Ha
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OIPEIEIEHHBIX TEOPETUUECKUX YPOBHX. Tak, B Kypce OpraHU4eCKON XMMHUU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCHYECKON TEOPUHU CTPOCHHS OPraHUYECKUX COCIUHECHMM, a
TaK)K€ Ha YPOBHE CTEPEOXUMUYECKUX U AIEKTPOHHBIX [IPEICTABICHUN O CTPOCHUU BELIECTB.
Ceenenus 00 n3yyaeMbIX B Kypce BELIECTBAX JAKOTCS B Pa3BUTHU — OT YIJIEBOJAOPOAOB 10
CJIOHBIX OMOJIOTMYECKU aKTUBHBIX COEIUHEHUH. B Kypce opraHnueckoil XMMHH [10JIy4atoT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00I11€r0 00pa30BaHus IepBOHAYAIbHbIE
NPECTABICHUS O XUMUYECKOH CBSI3H, KJIACCU(PUKALIMOHHBIX MPU3HAKAX BEHIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

ITox HOBBIM yTJIOM 3peHUs B IpeaMeTe «XUMUs» 0a30BOr0 YpOBHS pacCMaTpUBAETCs
U3y4EHHbII Ha yPOBHE OCHOBHOT'O 00IIEr0 00pa3oBaHUs TEOPETUUECKUI MaTepuan u
(akTOJIOTHUECKUE CBEACHUS O BEIIECTBAX U XUMUUECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O011as 1 HeopraHu4eckas XUMHUs» 00yUJaroIUMCs IPEAOCTABISAETCA BO3MOKHOCTh OCO3HATh
3HaYCHHE TIEPUOTMUECKOTO 3aKOHA C O0IIETEOPETUYECKIX M METOJOJIOTHUECKUX TTO3HULINH,
ri1y0e MOHATh UCTOPUYECKOE U3MEHEHUE (DYHKIIMH 3TOro 3aKoHa — 0T 00001aroIelt 10
OOBSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Envnas cuctema 3HaHMM O Ba)KHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOCHUM, CBOICTBAX U
IIPUMEHEHHUH, a TAK)KE 0 XUMUYECKHUX PEAKIHAX, UX CYLIIHOCTU U 3aKOHOMEPHOCTSIX IPOTEKAHUS
pononssercd B Kypcax 10 u 11 kiaccoB aneMeHTaMu COAEPKAHUS, UMEIOLUMU
KYJBTYPOJOTHYECKUI U PUKIIAHON XapaKkTep. DTH 3HAHHUS CIOCOOCTBYIOT TOHUMAHHUIO
B3aMMOCBSA3M XUMUU C IPYTMMH HayKaMH, PacKpbIBalOT €€ POJib B II03HABATEIBHOMN U
IIPAKTUYECKOHN AESITEIbHOCTH Y€JI0BEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAKEHUS K IIPOLIECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTHUECKUX NPUIOKEHUH XUMHUH, TOMOTAOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U IMYHOCTHO 3HAYMMBIX IIPO0OJIeMax, CBA3aHHbBIX C XUMHEH,
KPUTUYECKH OCMBICIUBATh HH(OPMALIMIO U IPUMEHSTD €€ [l NOMOJIHEHHS 3HAHUH, peLeHUs
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTANIbHBIX UCCIIEOBATEIbCKUX 3a/1a4. B nienom conepxanue
y4eOHOro npeaMeTa «XUMHUsA» JaHHOTO YPOBHS U3Y4Y€HUSI OPUEHTUPOBAHO Ha GOpPMUPOBaHUE Y
00y4aroIuXcsi MUPOBO33PEHUECKOI OCHOBBI 11 MOHUMaHUs PUI0cO()CKUX UAEH, TAKUX Kak:
MaTepHaIbHOE eIMHCTBO HEOPTaHUYECKOI'0 U OPraHMYECKOT0 MUPA, 00YCIIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTAaBOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SIBICHUN MYTEM 3KCIIEPUMEHTA
U pelIeHUs MPOTUBOPEUNit MEKAY HOBBIMU (haKTaMH U TEOPETUUYECKUMU MPEANOChUIKAMH,
OCO3HAaHHE POJIM XUMHUH B PEIICHUH SKOJIOTMUECKUX MPoOIIeM, a Takxke npodiem cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbhs, CO3AAHMsI HOBBIX TEXHOJIOTHHA U MaTepHaJIOB.

B nnane pemienus 3a1a4 BOCIIUTaHUS, Pa3BUTHS U COLIMATIN3ALMU O0yUarOIINXCs TPUHSTHIE
IIPOrpaMMOi1 0 XUMHUHU NOJXO/bI K OIIPEAEIICHUIO CONEP KAHUS U TOCTPOEHHUS ITpeIMETa
pelycMaTpuBaioT (OPMHUPOBAHUE YHUBEPCAIbHBIX YU€OHBIX AEHCTBU, UMEIOIIMX 0a30BO€
3HaYeHUE /IS pa3IMYHBIX BUJOB JIESITEIBHOCTH: PELICHUs PpoOIeM, MOUCKa, aHaIu3a U
00paboTku nHGOpMaIuu, HEOOXOAUMBIX I TPUOOPETEHUS OIbITa MPAKTUYECKON U
HCCJIEI0BATEIBCKOM IE€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpaxTuke npenogaBaHusi XMMUM Kak Ha YPOBHE OCHOBHOT'O OOIIeTr0 0Opa3oBaHus, Tak U Ha
YpPOBHE CpeiHero o011ero o0pa3oBaHus, IPH ONPEIEICHNUHU COAEPIKATENbHON XapaKTePUCTUKH
1esnel n3y4eHus MpeiMeTa HapaBieHHEM IepBOCTENIEHHON 3HAUUMOCTH TPaJAULIMOHHO
npu3HaéTcst GopMUpoOBaHHE OCHOB XUMHUECKOW HaAyKU KaK 00J1aCTH COBPEMEHHOTO
€CTECTBO3HAHMUS, TPAKTUUECKOH JEATEIbHOCTH YEJIOBEKa U KaK OJIHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTypbl. C METOAMUYECKOM TOUKHU 3pEHUS TAKOM MOAXO K OIPENEICHUIO LIeTel
M3YYEHHUS MIpeIMEeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOH TOUYKE 3peHMS TTIaBHBIMU LIETSIMU U3YUEHHS ITpeMeTa « XUMuUs» Ha 6a30BOM
ypoBHe (10 —11 ki1.) IBISFOTCS:

(opMHpOBaHUE CUCTEMBI XUMHUYECKUX 3HAHUH KaK BayKHEHIIeH cocTaBIsIONEH eCTeCTBEHHO-
HAy4YHOW KapTUHBI MUpa, B OCHOBE KOTOPOM JIeKaT KIIFOUYeBbIe MOHITHSI, (PyH/IaMEHTaJIbHbIE
3aKOHBI M TEOPUU XUMHH, OCBOEHUE SI3bIKA HAYKH, YCBOEHUE U TIOHUMAaHUE CYIIIHOCTH
JOCTYIHBIX 0000LIEHUH MUPOBO33PEHYECKOT0 XapaKkTepa, 03HAKOMIIEHHE C UCTOPUEH HX
pa3BUTHUS U CTAHOBJICHMUSI,



dbopMUpOBaHUE U PA3BUTHE MPEACTABICHUN 0 HAYYHBIX METOIAaX TIO3HAHUS BEIIECTB U
XUMHUYECKHUX PEaKIHii, HEOOXOJUMBIX JIJIsl MPUOOPETEHHsI YMEHHUI OPUEHTUPOBATHCSI B MUPE
BEILECTB U XUMUYECKUX SIBIICHUN, UMEIOIIUX MECTO B IPUPOJEC, B MPAKTUUECKOUN U
MOBCE/IHEBHOM JKU3HH;

pa3BUTHE YMEHUN U CIIOCOOOB JEATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHHEM U O0BSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOJII0IEHHEM IIPAaBHII O€3011acCHOT0 OOpaIEHHS C BEIIeCTBAMHU.
Hapsiny ¢ aTum, copepxaTenbHasi XapakKTEpUCTHKA 1IeJIeH U 3a7a4 U3y4eHus MpeaMeTa B
porpaMme Mo XMMHUH YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMU
B CHUCTEeME cpeiHero obero oopasoBanus. CeroHs B MpenoJaBaHUN XUMUU B OOJIbIIeH
CTEMEeHH OTAAETCS MPEAOYTEHHIE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusl 00y4deHus,
OpPUEHTUPOBAHHOW Ha TIOJITOTOBKY BBIITYCKHUKA 00IIe00pa30BaTeIbHON OpraHU3aIii,
BJIQ/ICIOIIErO HE HA0OPOM 3HAHUM, a PYHKIIMOHATBEHOM IPaMOTHOCTBIO, TO €CTh CII0co0aMu U
YMEHHSIMH aKTHBHOTO TOJIYYCHUS 3HAHWIA U IPUMEHEHUS UX B PEaIbHOU KU3HU IS PEIICHUS
MPAKTUYECKHX 3ajau.

B cBsi3u ¢ 3TUM TIpH M3YYCHHH MTPeIMETa «XHUMHUS» TOMUHHUPYIOIICE 3HAUCHUE TIPUOOPETAOT
TaKue LU U 334, KakK:

ajanTtanys oO0yJarmuxcs K YCIOBUSIM JTUHAMHYHO Pa3BUBAIOIICTOCS MUPa, POPMUpPOBAHUE
MHTEJJIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYAHUUYECTBY,
CaMOCTOSITCIILHOMY TTPUHSITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KHU3HCHHBIX CUTYAIIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX PUMEHEHHEM;

dbopMupoBaHKE Y 0O0YJAOIINXCS KITFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHITUH ), UMEIOIITNX
YHHUBEpCaIbHOE 3HAYCHHE JIsl PA3TUYHBIX BUJIOB JIEATEIBHOCTHU: pEUICHHs Mpo0eM, OUCKa,
aHaym3a u 00paboTKK HHPOPMAITUH, HEOOXOUMBIX JUISI TPHOOPETEHUS OIBITA JISATSIBHOCTH,
KOTOpasi 3aHUMaeT BaXKHOE MECTO B MO3HAHUU XMMHHU, & TAKXKE JUIS OL[CHKHU C ITO3HIIHIA
IKOJIOTHUYECKOH 0€30IaCHOCTH XapaKTepa BIUSHUS BEIISCTB U XUMHUYECKUX MPOIIECCOB HA
OpraHHU3M 4YeJIOBeKa U MPUPOAHYIO CPELy;

pa3BUTHE TTO3HABATEILHBIX HHTEPECOB, HHTEIUIEKTYaJbHbBIX U TBOPUYECKUX CIIOCOOHOCTEM
00y4aroIuXxcsi: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIE 3HAHUS 110 XUMUU B
COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOJIb30BATh COBPEMEHHBIE HHPOPMAIIMOHHBIE
TEXHOJIOTHH JIJIs IOMCKA U aHalln3a yueOHOU U HAyYHO-TIOMYJISIPHON HHPOPMAIIH XUMUYECKOTO
COJIepKAHUS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO M IOTHYECKOTO MBIIIIICHUS,
Ha0JI10/1aTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOUMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCITUTAHUE Y 00yUYaIOIMMNXCA YOSKIEHHOCTH B TYMAaHUCTHUYECKOW HAMPABIEHHOCTH XUMHH, €€
BaXHOU POJIM B PEIICHUH TTI00ATBHBIX MPOOIEM pallMOHATEHOTO MPUPOAOIOIE30BAHNUS,
MOTIOJIHEHUSI SHEPTETHUYECKUX PECYPCOB U COXPAHEHUSI MPUPOTHOTO PABHOBECH S, OCO3HAHUS
HEO0OXOIUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE U CBOEMY 3[I0OPOBBIO, a TAKKE
MpUOOPETEHUS OTBITA UCTIOIB30BAHUS MIOTYUYEHHBIX 3HAHUN JUTsI MPUHSITHS TPAMOTHBIX PEIICHUN
B CUTYaIlUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B yuebnoM mmane cpennero o0miero o0pa3oBaHus mpeaMeT «XuMus» 6a30BOTO YPOBHS BXOIUT
B COCTaB IMpeIMeTHOM 0bnacTi «EcTecTBeHHO-HayYHBIEC TIPEIMETHI».

O0111ee 4ncI0 YacoB, OTBENEHHBIX JJI U3YUYEHUS XUMHH, Ha 6a30BOM YPOBHE CpeIHEro 00IIero
oOpa3oBanus, coctaBisgeT 68 yacos: B 10 knacce — 34 gaca (1 yac B Hegento), B 11 knacce — 34
yaca (1 gac B Henemo).

COJAEP/)KAHUE OBYYEHUA
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OPI'AHUYECKASA XUMUA

TeopeTudyeckue OCHOBbI OPraHUYeCKON XUMHUH

[TpenmMeT opraHnyeckoil XUMUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B ITOJIYYEHUN HOBBIX
BEIIIECTB U MaTepuayioB. Teopusi CTpoeHUsI Opranndeckux coeaquuenuit A. M. bytneposa, eé
OCHOBHBIE 1OJIOKeHUsI. CTPYKTypHBIE (POPMYIIBI OpraHMYECKUX BemecTB. ['oMmomnorus,
n3oMepus. XMMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHbIE CBSI3H.
[IpencraBienue o kiaaccu(UKauy OpraHMYecKuX BemecTB. HoMeHkIaTypa opraHnuecKkux
COEMHEHUH (cucTeMaTHyecKas) ¥ TPUBUAJIbHbIC HA3BaHUS BaXKHEUIIMX MpeJICTaBUTENeH
KJIACCOB OPraHNMYECKUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METO/IBI M3yUEHUS BEILECTB U UX NIPEBPAILEHUI: 03HAKOMIICHHE C
o0Opa3LamMu OpraHUYECKUX BELIECTB U MaTepHalaMi Ha UX OCHOBE, MOJIEJIMPOBAHUE MOJIEKYII
OpPraHUYECKUX BELIECTB, HAOIIOIEHUE U OIMCAHUE IEMOHCTPALIMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELLECTB MPU HArpeBaHUU (IJI1aBjiIeHUE, OOYTIIMBAaHUE U TOPEHHUE).
YriieBogopoanbl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psia. MeTaH u 3TaH — npocTeifimune
IPEJCTaBUTEIN AJIKaHOB: (pU3HUECKUe U XUMUYECKHE CBOMCTBA (PEaKLUHU 3aMELEeHUS U
TOpEeHUs ), HaXOXACHNUE B IPUPOJIE, IOJTYyUEHHE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUH psifl. DTUIIEH U NIPONUIIEH — IPOCTEHIINE
IIPEJICTAaBUTENIN AIKEHOB: (PU3NYECKUE U XUMUUECKHUE CBOICTBA (peakuu TupUpOBaHMs,
rajJloreHUPOBAHUS, TUAPATALIUU, OKUCIICHHSI U TIOJIMMEpU3allun ), OJydeHHUEe U IPUMEHEHUE.
Ankanuensl: Oyraguen-1,3 u MmetunOyraaueH-1,3: ctpoeHne, BaXKHEUIIINE XUMUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa U PE3UHBI.
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMSI, TOMOJIOTMUECKUHN Psil. ALIETUIIEH — IPOCTEH MM
IPEeCTaBUTEIb AIKMHOB: COCTaB, CTPOEHUE, (PU3NUECKUE U XUMHUECKUE CBOICTBA (peaKkiiu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUHN, TOPEHUS ), TOJIyU€HUE U IPUMEHEHHE.

Apensl. benzoin: coctas, cTpoeHue, pU3NUECKUE U XMMUYECKHE CBOWCTBA (peakuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), [TOJIy4eHHE U ipuMeHeHue. Toiyol: cocTaB, CTpOEHUE,
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA (PEaKIMK IaJOr€HUPOBAaHUS U HUTPOBAHUS ), OJTyYEHUE U
npuMeHeHre. TOKCUYHOCTh apeHOoB. [ 'eHeTHnueckast CBsI3b MEXy YIII€BOI0POAaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpupoaHbIe UCTOUHUKH YTIeBOA0POAOB. [Iprpoanblii ra3 u nonyrHsle HePTsIHBIE Ta3bl. HepTh
u e€ npoucxoxaenue. CriocoOs! nepepaboTKu He(TH: EPETOHKA, KPEKHHT (TEpMUYECKUH,
KaTaluTH4ecKuil), nuponus. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHUE B
HNPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib 1 MPOIyKThI €ro NepepadoTKH.
OKCrepuMEHTAJIbHBIE METO/Ibl 3YUEHUS BEIIECTB U UX MPEBPALLECHUI: 03HAKOMIICHHE C
o0pa3iaMu MIacTMacc, KaydykoB U pe3uHbl, Kosekiuu «HedTe» u «YTosb», MojienupoBaHue
MOJIEKYJI YTJIEBOIOPOOB U raJIor€HONPON3BOAHBIX, TPOBEIEHUE MPAKTUYECKON pabOTHI:
MIOJIy4YEHUE 3TUJIEHA U NU3YUYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Brruncnenus no ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00b&éMa, KOIMYeCTBa HCXOIHOTO
BElIeCTBa WU MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJHBIX BEILECTB WIN NIPOAYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[TpenenpHbIE OJHOATOMHBIE CIIUPTHL. METAHOI ¥ 3TAHOJ: CTPOCHHE, PU3NUECKUE U XUMUYECKHE
CBOICTBa (peakIy C aKTUBHBIMU METAJUIAMHU, TaJIOTEHOBOIOPO/IaMH, TOPEHUE), IPUMEHEHHE.
BonoponHeie cB3u MEK Ty MOJIEKYJIaMH CIUPTOB. [leiicTBrEe MeTaHOJIa M 3TaHOJIA HA OPraHU3M
YEJI0BEeKa.

MHOroaToMHbI€ CIIUPTHI. DTUIICHIJIMKOJIb U TIIMLEPUH: CTPOEHHE, (PU3NIECKHE U XUMUUYECKHUE
CBOMCTBA (B3aMMOJICHCTBHE CO IIETOYHBIMU METAJlIIAMHU, KAUECTBEHHAs peaKLus Ha



MHOr0aTOMHBIE cupThl). JlelicTBHE HAa OpraHu3M uesnoBeka. [Ipumenenue rimuepusa u
STUJICHTJIUKOJISL.

@DeHoII: CTPOCHUE MOJIEKYJIBI, (PM3NYECKHE U XUMHUECKHE CBOicTBa. TOKCHYHOCTD (heHOoMa.
[Tpumenenue penomna.

Anpreruasl 1 KeToHbl. opManbAeru, aeTalbIeru: CTPOCHHE, PU3NUECKUE U XUMUYECKHE
CBOMCTBA (PEaKIMK OKHCICHHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIIUN), IOJYyUEHHE U
IIPUMEHEHUE.

OnHOOCHOBHBIE IIpeeIbHbIE KapOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHAs! KUCIIOTHI:
CTpoeHue, pusnyeckre 1 XMMUIECKHe CBOMCTBA (CBOKCTBA, O0IIME AJIs Ki1acca KUCIOT, PeaKIus
sTepudUKaLMN), ToJydeHHe U npuMeHeHne. CTeapuHOBasi U OJIEMHOBAs KMCIOThI KaKk
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbLIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT,
UX Morollee JeicTBre.

CrnoxHnble 3(hUpbl KaKk MTPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['uaponun3 cinoxubix 3¢pupos. XKupsl.
I'maponus xupos. Ilpumenenune xupoB. buonoruueckas posb KUPOB.

YrneBoasl: cocTas, KilacCH(pUKaNus yriieBo10B (MOHO-, M- U moymcaxapusl). ['mokos3a —
OPOCTEUIINKA MOHOCAXapHU/a: 0COOEHHOCTH CTPOSHHS MOJIEKYJIbl, PU3UUYECKUE U XUMUYECKHE
cBoiicTBa (B3aumozeiicTaue ¢ ruapokcuaom meau(ll), okucaeHne aMMuagyHbIM pacTBOPOM
okcuga cepeodpa(l), BocctaHoBiIeHUE, OPOKEHHE IITFOKO3bI), HAXOXKJICHUE B IPUPOJIE,
npuMeHeHue, ononorunueckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxmai u nesmitosno3a kak npupoHbie noiumepsl. CTpoeHne kpaxMana U LEeJUTI0I03bl.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJiu3, KaYeCTBEHHAs PeaKus C HOJ0OM).
OKcrepuMeHTaIbHbIE METO/Ibl U3YUEHUS BELECTB U X IPEBPALLCHUN: IPOBE/ICHHE,
HaOJII0/IEHUE U OIIMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAYECTBEHHbIE
pEaKIMU OJTHOATOMHBIX CIIUPTOB (OKUCIeHHe yTaHosna okcuaoM menu(Il)), MHOroaToMHBIX
crupToB (B3auMojelicTBue raunepuna ¢ ruapokcuaoM meau(Il)), anpaernnos (okucnenue
aMMHa4YHBIM pacTBopoM okcupa cepeopa(l) u runporcuaom meau(Il), B3aumoneiicTeue
Kpaxmaja ¢ MOJI0OM), IPOBEJACHUE MPAKTUIECKOI pabOThI: CBOWCTBA PacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruucnenus no ypaBHEHUIO XUMHUECKONW peaklnu (Macchl, 00b&éMa, KOIUYeCTBAa UCXOIHOTO
BEIIECTBA WU MPOAYKTa PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3
MCXOJIHBIX BEIECTB WJIM MPOAYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIe OpraHuvecKre coeinHeHus. PU3nUecKue 1 XMMUYeCKHue
CBOICTBa aMMHOKHUCJIOT (Ha puMepe TiuiuHa). buonornueckoe 3HaueHne aMMHOKHCIIOT.
Ilentuaer.

benku kak npupoHble BBICOKOMOJIEKYIIIpHbIE coenHeHus. [lepBuyHas, BTopu4Has u
TpPEeTUYHasl CTPYKTypa Oe’aKkoB. XMMHUYECKHE CBOMCTBA OEIKOB: THIPOJIN3, JeHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKcrepUMeHTabHbIE METO/IbI U3YUEHHSI BELIECTB U MX MpEeBpalleHuii: HaOII01eH!e U OIMCaHNe
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypalys O€JIKOB IPU HArpeBaHUH, LIBETHbIE PEaKIUU OEIKOB.
BbicokoMoIeKyIsIpHBIEC COCTUHEHHUS

OcHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, CTETIEHb ITOJIMMEPU3ALINH, CPEIHSSI MOJIEKYIIsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIs U MOJIMKOHCHCAIINS.
OKCEpUMEHTAJILHBIE METO/IBI M3YUEHUS BEIIECTB U UX NIPEBPALLEHUI: 03HAKOMIIEHHE C
o0pa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MexXnpeIMETHBIX CBS3€H NPU M3y4eHUHN opraHndeckoi xumuu B 10 kiacce
OCYILIECTBIISICTCS Yepe3 UCTIOIb30BaHUE KaK OOLIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIs1 OT/AEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.



OO011me ecTecTBEHHO-HAYYHbIE [TOHATHUS: SIBICHUE, HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CHHTE3, KIIaCCU(HKAINS, TIEPUOJMIHOCTh, HAOIOICHIE, H3MEPEHHE, SKCIIEPHMEHT,
MOJICIINPOBAHUE.

dwusuka: MaTepusi, JHEPTHUs, Macca, aToM, AIEKTPOH, MOJICKYJIa, SHEPTETHYECKUI YPOBCHb,
BEIIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NYECKHUE BETMUMHBI M €IHHULIBI
UX U3MEPCHUSI.

Buonorus: kierka, opranusm, 6uocgepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCUHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIICBOBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.
TexHONOoTHs: MUIIEBbIC MPOAYKTHI, OCHOBBI PAIlHOHAILHOTO TTUTAHUS, MOIOIIIUE CPEIICTRA,
JIEKapCTBEHHbIE U KOCMETHYECKHUE Mpernaparhl, MaTepUaIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHH

XUMHUYECKUH JIeMEHT. ATOM. SIIpo aToMa, U30TOMbI. DIEKTPOHHAsE 000J0YKa. DHEPreTUYECKUE
YPOBHH, MOJYPOBHU. ATOMHBIE OpOUTany, s-, pP-, d- anemenTbl. OCOOCHHOCTH pachpeie/ieHUs
AIIEKTPOHOB IO OPOHUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS
KOH(Urypanus aTOMOB.

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema XumMu4eckux 3ymeMeHToB 1. 1. Menneneesa.
CBs3p epuoanYecKoro 3akoHa u [lepuonndeckoil cuctemMsl XUMHUECKUX 3eMeHTOB 1. .
MenieneeBa ¢ COBpEMEHHOM TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOXKHBIX BEILECTB 10 IPYIIaM U
nepuoaaM. 3Hau€HUE MEPUOINYECKOr0 3aKOHA B PA3BUTHUN HAYKH.

Crpoenue BeriecTBa. XMMHUUECKas CBsI3b. BBl XMMHUYECKOH CBsI3U (KOBaJIEHTHAsI HEMOJSpHAs
U TIOJISIpHAs, MOHHAS, MeTaJlIInuecKast). MexaHnu3Mbl 00pa30BaHMs KOBAJIEHTHOW XMMHUECKON
cBs3U (OOMEHHBIN M TOHOPHO-AaKLENTOPHBIH). Bogopoanas cBsi3b. BaleHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BeniecTBa MONEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. TUIBl KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOICTBA BEILIECTB OT TUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTve 0 nUcnepCcHBIX cUcTeMax. VICTUHHBIE U KOJUIOMAHbBIE pacTBOphl. MaccoBast 1oist
BELIECTBA B paCTBOPE.

Knaccudukanus Heoprannueckux coeiuHeHnil. HoMeHkinaTypa HeOpraHM4eCK1X BEIECTB.
['eHeTnyeckas CBS3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3INYHBIM KIIaCCaM.
Xumunyeckas peakuus. Kiaccupukanys XUMHUECKUX peakluii B HEOPraHUYECKOMN U
OpPraHMYECKON XUMUHU. 3aKOH COXPAHEHUSI MacChl BELIECTB, 3aKOH COXPaHEHMsI U ITPEBPALLICHUS
SHEPrUH NMPU XUMUYECKUX PEaKIUAX.

CKOpOCTh peakIiuu, € 3aBUCUMOCTh OT pa3InyHbIX (pakTopoB. OOpaTHMbIe PEAKIIHH.
Xumuyeckoe paBHoBecHe. DakTOpHI, BIUSIOUINE Ha COCTOSTHUE XUMUYECKOTO PAaBHOBECHS.
[Tpunuun Jle larense.

OnekTponauTrueckas aucconuanus. CuibHbIe U caadble 3JeKTpoauTsl. Cpesia BOJAHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIeJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

DKcrepuMeHTalbHbIE METO bl H3YUEHHS BEIECTB U UX MPEBPALICHUNA: JeMOHCTpalLus TaOInIl
«ITepnognueckas cucrema xumudeckux 3memMeHToB /. 1. MeHneneeBay, n3yueHue Mojieien
KPUCTANTHYECKUX PEIIETOK, HAOII0IeHHE U OIMCAaHKE IEMOHCTPALMOHHBIX U J1a00paTOPHBIX
OIIBITOB (pa3/10KeHUE NMEPOKCUA BOAOPOIa B IPUCYTCTBUU KaTaJln3aTopa, ONPEIEICHNE CPE/Ib
pPacTBOPOB BEIIECTB C TIOMOIIbIO0 YHUBEPCAIBHOTO HHANKATOPA, PEaKIIMM HOHHOTO 0OMeHa),
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IPOBEICHUE MPAKTHUECKON paboThl «BrnusHIe pa3innyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON
peaKkuumny».

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XUMHUYECKUX PEAKIMA, B TOM YHCII€ TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHSATHUS «MAcCOBasi J0JIsl BEILIECTBAY.

Heopranuveckasi xummus

Hewmeramnsl. Ilonoxenne Hemerawuios B [lepruogudeckoil cucTeMe XUMUYECKUX 3J1EMEHTOB /I,
N. MenpeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DHU3UYECKHE CBONCTBAa HEMETAJLIOB.
AJToTpOonusl HEMETaUIOB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa u yriaeposa).
XHUMHUYECKUE CBOMCTBA BAXKHEHUIIINX HEMETAIIOB (TaJIOTEHOB, Cephl, a30Ta, (hochopa, yriepoaa u
KPEMHHUSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertannel. [Tonoxenne meramioB B [lepuoanueckoit cucreMe XUMUYECKuX 3yemMeHToB /. H.
MenpeneeBa. OCOOCHHOCTH CTPOCHHSI SJICKTPOHHBIX 000JI0UEK aTOMOB MeTaiuioB. OO0rue
¢du3nveckue cBoiicTBa MeTauioB. CIUTaBbl METAJLIOB. DJIEKTPOXUMUYECKHUN PSJT HAITPSHKCHUI
METaJIJIOB.

XHUMHYECKUE CBOMCTBA BAKHECUIIINX METAILIOB (HATPUM, KAJIUHA, KAJIbIIMA, MarH Ui, aTFOMHUHHM,
IIUHK, XPOM, YKEJI€30, ME/Ib) U UX COCTMHECHUMN.

O6mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.
DKCIepUMEHTaIbHbIE METO/IbI U3yUEHHUS BEIIECTB M UX MPEBPAIICHHI: NU3YYSHHE KOJIJIEKIINH
«MeTalbl U CIIaBbl», 00Pa3II0B HEMETAUIOB, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4,
HaOJII0/ICHUE U ONKMCAHKUE IEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIMBITOB (B3aMMOICHCTBHE
TUJIPOKCHUIA AIFOMUHMS C paCTBOpPaMU KUCJIOT M IIeJI0Yel, KaUeCTBEHHBIE PEAKIIUM Ha KaTHOHBI
METaJlIOB).

PacuérHrble 3amaumn.

Pacuérer maccel BemecTBa win 00bEMa ra3oB 1Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEaKIIMH BEIIECTB, pacu&Thl Macchl (00BEMa, KOTUYECTBA
BEII[ECTBA) MIPOIYKTOB PEAKIIUU, €CITU OJTHO M3 BEIECTB UMEET MIPUMECH.

XuMHuS 4 KM3Hb

Ponp xumuu B obecrieueHnn HKOJIOTHYECKOM, JHEPTreTHYECKON U MTUIIEBOM 0€301MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METO/AAaX MO3HAHUS BEIIECTB U XUMUUYECKHUX
peaKunii.

[IpencraBienust 06 OOIIMX HAYYHBIX MIPUHIIMIIAX MPOMBIIUIEHHOTO MOTYYSHHs BaKHEHIIINX
BEIIIECTB.

YenoBek B MUPE BEIIECTB U MATEPUATIOB: BaKHEUILINE CTPOUTEILHBIE MaTEPHAIbI,
KOHCTPYKIIMOHHBIE MaTepUabl, KPaCKH, CTEKJIO, KepaMUKa, MaTepUaIbl JJIs1 JJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHE U MUHEpaJIbHbIC yI00pEHUS.

XuMHS ¥ 30pPOBbE YEIOBEKA: MIpaBujIa UCIIOJIb30BaHUS JICKAPCTBEHHBIX MPENapaToB, MpaBuUiia
0€30MacHOT0 UCTOIH30BaHUS MPENapaToB OBITOBOW XMMHH B MOBCEAHEBHOMN KHU3HU.
MexnpenMeTHbIE CBS3H.

Peanu3anus MexXmpeaAMETHBIX CBA3€H MPU U3ydeHUU OO0IIel U HeopraHu4deckoi Xumun B 11
KJIaCCe OCYIIECTBIISIETCS Yepe3 UCIIOIh30BaHNE KaK OOINX €CTECTBEHHO-HAYYHBIX MTOHSATHHN, TaK
Y TIOHSITUH, SIBJSIOIIUXCS CUCTEMHBIMU JJIS OTAENIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
IIAKJIA.

OO01mure ecTeCTBeHHO-HAYYHbIE TIOHATHS: HayUHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CUHTE3, KTacCH(UKAIIHS, IEPUOANIHOCTD, HAOIIOICHHE, SKCTIEPUMEHT, MOJICITMPOBAHUE,
U3MEpPEHUE, SABJICHHE.

®dusnka: MaTepusi, JHEPTHUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, U30TOII,
pPal0aKTUBHOCTH, MOJIEKYJIa, YHEPTETHUECKUI YPOBEHbB, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUYMHBI U €MHUIIBI KX U3MEPEHHUSI, CKOPOCTb.



Buonorus: kiueTka, opraHu3M, 3KocucTeMa, duocdepa, MaKpo- ¥ MUKPOAJIEMEHThI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.
TexHoMOorus: XUMUYecKasi IPOMBIIIUICHHOCTh, METAJLTYPIHsl, TPOU3BOJICTBO CTPOUTEIBHBIX
MaTepUaloB, CEIbCKOXO03HCTBEHHOE MPOU3BOJICTBO, MUIIEBAs MIPOMBIIUICHHOCTD,
(dapmareBTHYECKas IPOMBIIIICHHOCTh, IPOU3BOJICTBO KOCMETHYECKUX MPEIapaToB,
HpOI/ISBO[[CTBO KOHCprKL[I/IOHHbIX MaTepI/IaJIOB, 3J'ICKTpOHHa$I HpOMLIIJ_UIeHHOCTb,
HAaHOTEXHOJIOIHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranarnmuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS 00YJAIOIIUMUCS TPOTPaMM
cpenHero odmiero oopazoBanus (JIMYHOCTHBIM, METAaIPEIMETHBIM U IpeaMeTHbIM). HayuHo-
METOMYECKOH OCHOBOMH /7151 pa3pabO0TKU MJIAHUPYEMbIX PE3YJIbTaTOB OCBOEHUS MPOTrpamMm
cpeaHero oomiero 0opa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUY C CUCTEMHO-IESTEIBHOCTHBIM MTOJIXO0M B CTPYKTYPE JTMIHOCTHBIX
pE3yIbTaTOB OCBOCHHMS MPEAMETa «XHUMHUS» Ha YPOBHE CpeJIHEro o0IIero oopa3oBaHus
BbIJIEJICHBI CJIEYIOIINE COCTABIISIOLIME!

0CO3HaHHE 00YUYAIOIUMUCS POCCUICKON IPaK TAHCKOW MACHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOSKICHUN JIMYHOCTH HA OCHOBE KITFOYEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTP U CIIOCOOHOCTH 00YUAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH JESATETLHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, MPUCYIIIMMHU IIEIOCTHON CHCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HaJIN4YMe MPaBOCO3HAHMS SKOJIOTUYECKOH KYIbTYpPhl U CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
KU3HEHHBIE TITaHBI.

JIMuHOCTHBIE pe3yabTaThl OCBOECHUS MpeaMeTa « XUMHUS» TOCTUTAIOTCS B €IUHCTBE y4eOHOU U
BOCIIUTATEIHLHOMN IEATENILHOCTH B COOTBETCTBUU C TYMAaHUCTUIECKHMH, COITMOKYIIBTYPHBIMH,
JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH U UI€aIaMU POCCUICKOTO I'pakJaHCKOTO 00IIecTBa,
NPUHATHIMHU B 00IIIECTBE HOPMAMU U MPABHJIAMH MTOBEICHHSI, CIOCOOCTBYIOLIMMH MPOIieccam
CaMOIIO3HAHUs, CAMOPAa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUYaIOIIUXCS.
JIMYHOCTHBIE PE3yIbTaThl OCBOCHUS MPEIMETa « XUMHS OTPAXKAOT CHOPMUPOBAHHOCTH OTIBITA
MIO3HABATEIbHOM U MPAKTUYECKOH JeSITeIbHOCTH 00yUarOIUXCs 10 peau3aliy MPUHATHIX B
00IIeCTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

0CO3HAHMSI 00YUJAIOIIUMHUCS CBOMX KOHCTUTYITMOHHBIX TPaB M 00S3aHHOCTEH, YBAKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEJICTABIICHUS O CONMATBHBIX HOPMAaX M MPABHUJIAX MEXKIMIYHOCTHBIX OTHOIICHUH B KOJUICKTHBE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKON JAEATENbHOCTH MPU CO3JJaHUN y4eOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BEITIOJTHEHUN XUMHUECKUX IKCIICPUMEHTOB;
CHOCOOHOCTH MOHUMATh M IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTHI IpYTUX MPU
aHaJM3e Pa3IMYHBIX BHJIOB YUEOHOH NESATETHHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACIIEJHIO OT€YECTBEHHOW XHMUH;
yYBa)KEHHsI K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHHUSA TOTO, YTO AOCTHKEHUS HAYKH €CTh Pe3yJbTaT AJIUTENbHBIX HAOII0ICHUH,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX TIOUCKOB, MOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,
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WHTEpeca U MO3HABATEIHHBIX MOTHBOB B TIOJyYEHUH U MOCIEAYIONIEM aHAIIN3e HH(DOPMAIIUU O
MEPENOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLICHUBATh CUTYAIIMH, CBI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU, U IPUHUMATh
OCO3HAHHBIE PEUICHUs, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
TOTOBHOCTH OLICHUBATH CBOE MOBEAEHUE U MOCTYIIKM CBOMX TOBAPHILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX MOCTYIIKOB;

4) dopMupoBaHusi KyJbTYPbl 310POBbS:

MOHUMAaHUS LIEHHOCTE! 3J0pOBOT0 U O€30MacHOro o0pasa KU3HH, He0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUYECKOMY U TICHXUYECKOMY 37I0POBBIO;
coOirofeHust mpaBuil 0€301MacHOro o0palleHus ¢ BelecTBaMu B ObITY, TOBCEITHEBHOM JKU3HU U B
TPYOBOH AESATEIBHOCTH;

MOHUMAaHUS LIEHHOCTHU MPAaBWJI MHAUBHUIYAJILHOTO M KOJUIEKTUBHOTO 0€30MacCHOTO MOBEICHHUS B
CUTYAIUSIX, YTPOXKAIOUIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUSA MOCIEACTBUI U HENMPUATUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT OIS,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCHIUTAHUA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIHCKOMN ACSITEIHHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HA aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3374 COIMAIbLHON HAPABICHHOCTH
(B paMKax CBOEro KJiacca, IIKOJIbI);

WHTEpeca K MPAKTHICCKOMY U3YUCHHIO MPOPECCHI Pa3IMIHOTO POja, B TOM YHCIIC HAa OCHOBE
MIPUMEHEHHUS MIPEAMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYJI0BOM NESITeIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBUAYAIBHON TpaekTopuu oOpazoBanus, OyayIiei
poQ)eCCUu U pean3aiii COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMUMUHU, HHTEPECOB U MOTPEOHOCTEH 0011IeCTBa;

6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUSA:

HKOJIOTMUYECKH [EIeCO00Pa3HOT0 OTHOLIEHHSI K MPUPOJIE, KaK UICTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHUMAaHUA TJI00aTFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, BIUSHUS YKOHOMHUYECKHIX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUS HEOOXOIUMOCTH UCTIONB30BaHUS JOCTHKEHUN XUMUHU TSI PEIIEHUS BOIIPOCOB
palMoHaIBFHOTO TPUPOIOTIOIH30BaAHNS,

AKTHUBHOTO HEMPUATHUS ACUCTBUMN, NPUHOCAILUX BPEI OKPYKAIOIIEH NPUPOAHON Cpesie, yMEHUs
MIPOTHO3UPOBATH HEOIATOTPUSITHBIEC YIKOJIOTUUYECKUE TTOCIIEICTBHS MPEANIPUHUMAEMBIX TEUCTBUI
Y IIpe0TBpalIaTh UX;

HaJIUYHS Pa3BUTOTO YKOJIOTHIECKOTO MBIIIICHHUS, YKOJIOTUYECKON KYIbTYPHI, OIBITa
JIEATETbHOCTH KOJIOTMYECKOM HAMPABIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMH B
MMO3HABATEIIbHOW, KOMMYHUKATHBHOM M COITMATTLHOM MPAKTHUKE, CTIOCOOHOCTH ¥ YMEHHUS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIECTBEHHOW MPAKTHKU;

MOHUMAaHUA CTIEU(PUKA XUMHUH KaK HayKHU, OCO3HAHUA €€ poyin B (GOPMHUPOBAHHUH
PaIlMOHATBPHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH IIEJIOCTHOTO MPEACTABICHHS 00 OKPYKAIOIIEM
MHUpE KaK O €JUHCTBE MPUPO/IbI U YEIOBEKA, B TO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEN U
penIeHN IPOo0IeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOex)AEHHOCTH B 0C000# 3HAUMMOCTH XUMUU JIJIsi COBPEMEHHOW ITUBUIIM3AINH: B €€
T'YMaHUCTHYECKOM HANPABJICHHOCTH W BKHOM POJIM B CO3/IaHUH HOBOW 0a3bl MaTepHaIbHOM
KYJIBTYPBI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHSI YEIOBEUECTBA — CHIPHEBOA,
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DHEPreTHUECKOH, MUIIEBOU U PKOJIOTUUECKON 0€30MaCHOCTH, B PA3BUTHH MEAHIIMHEI,
00ecTeueHnH YCIOBHM YCIIEITHOTO TPYAa M KOJIOTHYECKH KOM(DOPTHOM KU3HH KaXJAO0TO YIcHa
00I11eCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMaHUS CYITHOCTH METOJIOB IMO3HAHMUS, UCIIOIb3YEMbIX
B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTHU MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS ISl aHAIIA3a U
OOBSICHEHMS SIBJICHUN OKPYIKAIOIIIET0 MUPA U MMPOUCXOANINX B HEM M3MEHEHUM, YMEHUS JC/IaTh
000CHOBaHHEBIE 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (JAaKTOB M MMEIOIIUXCSI TAHHBIX C IEIBI0
MOJTYyYEHHS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIHHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JJIs1 PELICHUS TpoOieM B
peabHbIX KU3ZHEHHBIX CUTYAIUAX;

MHTEpPECA K IMTO3HAHUIO U UCCIEN0BATEIBCKOMN AEATEIbHOCTH;

TOTOBHOCTHU U CITOCOOHOCTH K HEIIPEPHIBHOMY 00pPa30BaHHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 10 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMU;
HWHTEpeca K 0COOEHHOCTSAM TPyJa B Pa3aIudHbIX chepax mpodhecCHOHATBHOM IeATeTbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeamMeTHbIe pe3yIbTaThl OCBOSHUS YI4eOHOTO IIpeaMeTa « XMMUs» Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHus BKIHOYAIOT:

3HAYUMBIC JUTSI (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEXK TUCITUTUTHHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TOHSATHUS, OTPAXKAIOIIUE [IETOCTHOCTh HAYYHON KapTHHBI MUpa
U CTICIU(HUKY METOJIOB TIO3HAHMSI, MCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEprus, sIBJICHUE, IPOIECC, CUCTEMA, HAYUHBIH (DAKT, MPUHIIMIL, TUIIOTE3a, 3AKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICI0OBaHNE, HAOIIOACHHIE, U3MEPCHHE, YKCIIEPUMEHT U JPYTHE);
YHHUBEpcalIbHbIe yueOHbIE IelcTBUA (IT03HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETyISTUBHBIC),
obecnieunBaromue hopMupoBaHue (yHKIMOHATEHON IPAMOTHOCTH U COIMATBHON KOMIICTCHIIUN
o0y4aromuxcs;

CIOCOOHOCTH 00YYArOIIUXCS MCTIOJIb30BaTh OCBOCHHBIE MEXAUCITUTIIMHAPHEIE,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCaJIbHbIe yueOHbIE ACHCTBUS B MO3HABATEIBHON U
COLIMAJIbHON ITPAKTHKE.

MeTanpeaMeTHbIE pe3yNbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIbHBIMU YUSOHBIMU
MO03HABATEIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIBHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE AeCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIHU3UPOBATh IPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEACIIATh LENU JeATeIbHOCTH, 3a]1aBasi MapaMeTPbl M KPUTEPUH UX JTOCTHKEHHUS, COOTHOCUTh
PE3YNIBTATHI ISATEIBHOCTH C ITOCTABIICHHBIMHE HIETISIMHU;

MCIIOJIb30BATh TP OCBOCHUH 3HAHUH MPUEMBI TIOTHYECKOT'O MBIIUICHUS — BBIIETATh
XapaKTepHbIC TPU3HAKU TIOHATHN ¥ YCTAaHABJIMBATH X B3aUMOCBS3b, UCTIOIh30BATh
COOTBETCTBYIOIINE OHITHS ISl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIIACCU(UKAINN BENICCTB U XUMHUYCCKHX PEaKIIHIA;
YCTaHaBIMBATh TPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHBHBIC, IS TyKTHBHBIC, TI0 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYIUPOBATEH BHIBOBI U
3aKJIFOYEHUS,;

MPUMEHSThH B MIPOLIECCE TTO3HAHUS, UCTIONB3YeMbIEe B XHMHH CUMBOJIMUECKHE (3HAKOBBIC)
MOJICJTH, TIPEOOPA30BBIBATE MOJICITBHBIC TIPEICTABICHUS — XUMUICCKHUI 3HAK (CHMBOJI) JJICMEHTA,
xuMHu4deckas popmyna, ypaBHEHHE XUMHUECKON peakluy — MPU PEUICHUH yIeOHBIX
MO3HABATEIIBHBIX U MPAKTHYECKUX 3a/1a4, IPUMEHATh Ha3BaHHBIC MOJICIIbHBIC TIPE/ICTABICHHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aEMBIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 0a30BbIe HCCJIEN0BaTEIbCKHE 1eHCTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMUYECKUX PEAKITUI;
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(bopMyIHMpOBaTh LETH U 337a4d UCCIIEJOBAHUS, UCIIOIb30BaTh NOCTABICHHBIE M CAMOCTOSTEIHHO
c(hopMyJIMPOBaHHbBIE BONIPOCH! B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JISI
(bopMHpPOBaHHUS TUIIOTE3BI 110 IPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYXKJICHUI;

BJIa/IETh HABBIKAMHU CAMOCTOSITEIILHOTO IJIAHUPOBAHUS U MPOBEICHUS YUCHUYECKIX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOAATH 32 XOJIOM IIPOIecca, CaMOCTOSITEIBHO
MIPOrHO3UPOBATH €T0 PE3yabTaT, POPMYIHUPOBATH 0OOOIIECHHS U BHIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHUS, COCTABISITH OOOCHOBAHHBIN OTYET O MPOJIETaHHOM
pabore;

IPUOOPETATh OIBIT YUEHUYECKOU NCCIIEI0BATENBCKON U POEKTHON JESTENbHOCTH, IPOSBIIATh
CIOCOOHOCTB ¥ TOTOBHOCTh K CAMOCTOSTEILHOMY ITOMCKY METO/IOB PELIECHUS TPAKTHUECKUX
3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B IIO3HAHMSL.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX HH(POpMALKU (HaydYHO-TIOMYJIApHAs JUTEpaTypa
XUMHYECKOT0 COJIepKaHusl, CIPaBOYHbIE TOco0us, pecypchbl IHTepHeTa), aHaTM3UpOBATh
MH(OPMaLIMIO Pa3IMYHbIX BUJOB U (POPM IIPEACTABICHUS, KPUTUUECKH OLIEHUBATH €€
JIOCTOBEPHOCTH M HETIPOTUBOPEUYNBOCTD;

(bopMyIMpPOBATH 3aMPOCH] U IPUMEHATH Pa3IUUYHbIE METO/IbI IPU TIOUCKE U 0TOOpE
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;
nproOpeTaTh ONBIT UCIIOIB30BaHMS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH H
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBHYIO (OpPMY IpeicTaBIeHUs] HHPOpMaLUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MIPH paboTe C XUMHYECKON MH(pOpMannei:
MPUMEHSTh MeXIpeaMeTHbIe (Pr3ndyeckre U MaTeMaTHUeCKHUEe) 3HAKU U CUMBOJIBI, (DOPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISTHOCTH.
OgiaieHHe YHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYK/Ia€MOM TeMbI B XOJI€ JUaora U/uiu JUCKYCCHH,
BBICKA3bIBaTh UJieH, GOPMYIUPOBATH CBOM NMPEAIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYIIATh C [IPE3EHTAIeN pe3yIbTaTOB M03HABATEIbHON JESATEIbHOCTH, IOTyYEHHBIX
CaMOCTOSITENIBHO WJIN COBMECTHO CO CBEPCTHUKAMM TP BBIITOJIHEHUN XUMUYECKOTO
HKCIIEPUMEHTA, IPAKTUYECKOM pabOTHI 110 MCCIIET0BAHUIO CBOMCTB U3y4aeMbIX BEIIECTB,
peanu3anuy yueOHOro mpoeKkTa U (opMyIHpOBaTh BBIBOABI 110 pe3yJbTaTaM MpOBeIEHHBIX
MCCJIEIOBaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHI B X0Z€ 00CYX/IeHNs U 0OMEHAa MHEHUSIMH.
OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIbHO IJIAHUPOBATh M OCYLECTBIISITH CBOIO [TO3HABATENBbHYIO AESITENbHOCTD,
omnpenenss e€ 1elH U 337a4u, KOHTPOJIUPOBATh U 110 Mepe He0OXOAUMOCTH KOPPEKTUPOBATh
npeJiaraeMblii aIrOpPUTM JAEUCTBUNA MTPH BBHIIOJHEHUH Y4€OHBIX U HCCIIEA0BaTENbCKUX 3a/1aY,
BbIOMpaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PELICHUS ¢ YIETOM MOTyYSHHsI HOBBIX 3HaHUH O
BEIIECTBaX U XUMUYECKUX PEaAKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOAaHAJIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATHI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsh OTPAXKaroT:
c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 XUMUUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYIHON

KapTUHBI MUPA, POJIM XUMHUH B IIO3HAHUU SIBIICHUH MPUPOABI, B JOPMUPOBAHUN MBIIUICHUS U
KYJIbTYpBI JINYHOCTH, €€ (PYHKIMOHAIBHON rpaMOTHOCTH, HEOOXOAUMOM JJIsl peLIeHUS
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NPAaKTUYECKUX 3a/1a4 U SKOJOTHUYECKH 0OOCHOBAHHOT'O OTHOLICHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpelie;

BJIa/ICHNE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOpasi BKJIOYAET: OCHOBOIIOJIATAIOINE IOHTUS
(XMMHMUYECKUI 3]IEMEHT, aTOM, JIEKTPOHHAs 000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHLIATENILHOCTh, XUMHUECKAs CBsI3b, CTPYKTYpHas (opmyna (pa3BEpHyTas U
COKpaIléHHast), MOJIb, MOJISIPHAsl Macca, MOJIIPHBII 00BEM, yIIIepoaHbII CKeNeT,
(byHKIMOHATIBHAS TPYIIA, PaIUKal, H30MEPHsl, N30MEPbl, TOMOJIOTUYECKHIA Psill, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPO U a30TCOAEpIKaIle COEAUHEHHsI, MOHOMED, ITOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOEHMSI OPraHU4YECKUX
BemiecTB A. M. ByTnepoBa, 3aK0oH COXpaHEHHsI MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAILME B OCHOBE IIOHUMAHUS
HNPUYMHHOCTU M CUCTEMHOCTU XUMHUYECKUX SABJICHUH, (PaKTOIOIMYECKHE CBEAECHUS O CBOWCTBAX,
COCTaBe, MOJYyYeHUH U 0€301TaCHOM MCTIOIb30BAHUH BAKHEHIITUX OPraHUYECKUX BEUIECTB B OBITY
U MPaKTHYECKON JeSTEeIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKT€pPHbIE IPU3HAKU OHATUHN, YCTAaHABIUBATD UX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIINE OHATHUS IIPU ONMCAHUM COCTaBa, CTPOSHUS U
MPEBPAILLCHUI OPraHUYECKUX COCIUHECHUM;

c(OpPMHPOBAHHOCTb YMEHUH UCIOIB30BATh XUMUUECKYIO CUMBOJIUKY ISl COCTABJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOH ) (OpMYIT OpraHHYECKUX BEIIECTB
U YPaBHEHUI XMMMUYECKUX PEaKLUi, N3rOTaBIMBATh MOJEIN MOJIEKYJl OPraHUYECKUX BELIECTB
JUISL WJUTFOCTPALUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(OpPMHPOBAHHOCTb YMEHUH yCTaHABJIMBATh PUHAIEKHOCTh U3yUEHHBIX OPraHMUECKUX
BEIIIECTB 110 UX COCTAaBY M CTPOCHHIO K OTPEICIEHHOMY KJIACCY/TPYIIE COSAMHEHUI
(YraeBoJopobl, KUCIOPOJ U a30TCOAEPIKAIINEe COSAUHEHHS], BHICOKOMOJIEKYIISIPHBIE
COEIMHEHMS ), JaBaTh UM Ha3BaHUs 10 cucreMarndeckoil HomeHkinarype (IUPAC), a Takxe
IPUBONUTH TPUBHAJIbHBIE HA3BaHUS OTJEJIbHBIX OPraHUYECKUX BEILECTB (ITUJICH, IPOMUJIIEH,
aleTHIIEH, 3TUJICHIJINKOJIb, TIUIEpUH, PeHo, popManbaern, aleTanbIerul, MypaBbuHas
KHCJIOTa, YKCYCHAsl KUCJIO0Ta, OJICMHOBAs KUCIIOTA, CTeapUHOBAast KUCJIOTa, IIII0K03a, PPYyKTO3a,
Kpaxmall, [IeJUT0J103a, TIULHUH);

c(OPMHPOBAHHOCTb YMEHUS ONPEIEATh BUIbl XUMUYECKOM CBA3H B OPIraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTb YMEHUS PUMEHSTH IOJI0KEHUS TEOPUU CTPOSHHS OPTraHUYECKHX BEILECTB
A. M. ByrnepoBa [u1st 00bsICHEHHSI 3aBUCIMOCTH CBOWCTB BELIECTB OT UX COCTAaBA U CTPOCHMS;
3aKOH COXpPaHEHMS MACChI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3NUECKUE U XUMUYECKUE
CBOMWCTBA TUITMYHBIX MPEICTaBUTEIEH Pa3INYHbBIX KIACCOB OPraHUYECKHUX BEIIECTB (METaH,
9TaH, STWJICH, TPOIUJIEH, alleTHIeH, OyTaauen-1,3, merunoyranuen-1,3, 6€H3071, METaHO,
ATAHOJI, STUJIEHTJIMKOJIb, IIMIEPUH, (EeHOJI, alleTaabAeru]l, MypaBbUHAasl U YKCYCHAsl KUCIIOTHI,
[II0K03a, KpaxMaJl, HeJII0103a, aMUHOYKCYCHAs KUCIIOTA), MILTFOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKJy HUMHU YPaBHEHUSIMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C NCIIOJIb30BAHUEM
CTPYKTYPHBIX (HOPMYII;

c(OpPMHPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOUYHUKH YIIIEBOAOPOAHOTO ChIpbs (HE(DTH,
MPUPOJIHBIN ra3, yrojb), CIOCOOBI UX NMEPepadOTKH U MPAKTHIECKOE IPUMEHEHNE POAYKTOB
nepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHUH MPOBOIUTH BBIUMCIICHUS 10 XUMUYECKUM YpaBHEHHSIM (MacChl,
00BbEMa, KOJTMUECTBA HCXOAHOTO BEILECTBA MIIM MPOJIYKTA PEAKIIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIINH);
c(OpMHPOBAHHOCTh YMEHUH BIIaI€Th CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX Hay4YHOTO
MO3HAHUS, UCIIOJIb3YEMBIX B XMMHHU MTPU U3YYEHHUH BEILECTB M XUMUYECKUX SBJICHUI
(HabmoeHne, U3MEepeHHe, SKCIIEPUMEHT, MO/IEIMPOBAHNUE), UCTIOIb30BATh CUCTEMHBIE
XUMHUYECKHE 3HaHUS JUIsl IPUHATHUS PEIIEHU B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHbBIX
C BEILIECTBAMU U X IPUMEHEHUEM;
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c(OpMHPOBAHHOCTh YMEHUI COOJI01aTh MPaBUIIa MOJIb30BAHUS XUMHUUECKOW MOCYI0N U
nabopaToOpHBIM 000PYI0BaHUEM, a TAaK)Ke ITpaBUjIa OOpAIeHHs C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBIMOJIHATh XUMHUUECKHUI SKCIIEPUMEHT
(mpeBpalieHusl OpPraHMYECKUX BEIIECTB MPU HarPEBAaHHUH, OJTYUYECHUE STUIICHA U N3YUYEHHE ero
CBOICTB, KQUECTBEHHBIEC PEAKI[MN OPTaHUYECKUX BEIIECTB, JeHATypalus OEIKOB MpU
HarpeBaHUU, IBETHBIC pEaKIIU OCJIKOB) B COOTBETCTBUU C MPABHJIAMH TEXHUKU 0€30I1aCHOCTH
pu 0OpaIIeHNUH C BEIIECTBAMU U JIa0OpaTOPHBIM 000PYAOBaHUEM, MPEACTABIATH PE3YIbTaThI
XUMHUYECKOT0 SKCIIEPUMEHTA B (hopMe 3amucy ypaBHEHUH COOTBETCTBYIOIINX PEAKIUH U
(dbopMynupOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHATM3UPOBATH XUMUYECKYIO HH(OpMAIHIio,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, UHTEpHET U Ipyrux);
c(OpPMUPOBAHHOCTH YMEHUH COOJIIOIaTh TIPABHIIA SKOJIOTUIECKH IIeJIECO00Pa3HOTO TTOBEICHNUS B
OBITY U TPYAOBOH EATEIHLHOCTH B IIEJIAX COXPAHEHUSI CBOETO 3/10POBbsS U OKpPYKaroIien
NPUPOIHON Cpelibl, 0CO3HABATH OIMTACHOCTH BO3/ICHCTBHS HA )KUBBIE OPTaHU3MBI OTIPEICIEHHBIX
OpraHMYECKUX BEIIEeCTB, MOHUMas cMbIch nokaszatens [1JIK, moscHATh Ha mpuMepax crocoObl
YMEHBIICHHUS U MPEIOTBPAILICHIS HX BPEAHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

JUTSL 00YYarOIIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSMU 3/I0POBbS: YMEHHUE TPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XUMUUECKUX SBJICHUN;

JUTSL CTICTIBIX M CTIa00BUIAIINX O0YYaIONINXCs: YMEHHE UCIIONIb30BATh PeNlbe(pPHO-TOUSUHYIO
cucreMy o6o3nauenuit JI. bpaitns mist 3anucu XuMudeckux Gopmy.

11 KJIACC

[IpenmeTrHbIE pe3ynbTaThl OCBOCHUs Kypca «O0miast 1 HeopraHHIeCcKasi XUMHSD OTPaXKaroT:
c(OpPMHPOBAHHOCTb IPEACTABICHUI: O XUMUYECKOM COCTaBIISIONIEH €CTECTBEHHO-HayYHOU
KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUH NPUPOABI, B OPMUPOBAHNUN MBILUICHUS U
KYJBTYpPBI JINYHOCTH, €€ (PYHKIIMOHAIbHONW I'PaMOTHOCTH, HEOOXOAUMOM JJIS peIIeHus
MPAKTUYECKHX 3a7ad U SKOJIOTHYECKH 0OOCHOBAaHHOTO OTHOLIEHHSI K CBOEMY 3/10POBbIO U
IIPUPOJHON Cpene;

BJIQJICHUE CUCTEMOM XMMHYECKUX 3HAHUM, KOTOPask BKIKOYAET: OCHOBOITIOJIATAIOIINE ITOHATHS
(XMMHYECKUiT JIEMEHT, aTOM, H30TOIL, S-, P-, 0- AEeKTPOHHBIE OPOUTAIM AaTOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJISIPHBIN 00BEM, BaJIECHTHOCTD, 3JIEKTPOOTPULIATENBHOCTh, CTENIEHb OKUCIIEHUS,
XUMHYEcKasl CBSA3b (KOBaJICHTHAs, HOHHAs!, MeTaJuIMYecKasl, BOJIOPOJIHAs ), KPHUCTAIITMUECKast
pemETKA, TUITBI XUMUYECKUX PEaKIMii, paCTBOP, dJIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
JIIEKTPOIUTUYECKAS JUCCOLUALUS, OKACIUTENb, BOCCTAHOBUTEIL, CKOPOCTh XUMUYECKON
peakuny, XMUMUYECKOE PaBHOBECHE); TEOPHH U 3aKOHBI (TEOPHUSI AIEKTPOIUTUYECKON
aucconyanuu, nepuogudeckui 3akol . . MenzeneeBa, 3aKOH COXpaHEHHUsI MAacChl BELIECTB,
3aKOH COXPaHEHHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEaKLHUsX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3BIK XUMHUH, MUPOBO33PEHUECKUE 3HAHHUS, JICXKAIINE B OCHOBE IIOHUMAHUS
MPUYNHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBJICHUM, (DaKTOIOrMUeCKHe CBEACHHSI O CBOMCTBRAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM MCIOIb30BAHNHU BaKHEHIINX HEOPTaHMUECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN JEATEIbHOCTH YEJIOBEKa;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIe MPU3HAKU MOHATHHA, YCTaHABIMBATh UX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MTOHATHS IIPU ONMCAHUN HEOPTAHUYECKUX
BEILECTB U UX IIPEBPALLECHUI;

c(OpMUPOBAHHOCTh YMEHUH HCMOIb30BaTh XUMUYECKYIO CHMBOJIMKY JUISl COCTaBJIEHUS (hOPMYII
BEIIIECTB M YPAaBHEHUI XUMUYECKUX peakiuii, cucremarnyeckyto HomeHkiaarypy (IUPAC) u
TPUBHAJIbHBIE Ha3BaHUS OTAENIbHBIX HEOPraHUYECKUX BEIIeCTB (YrapHbIi ra3, yrileKUCIbIi ras,
aMMMaK, raiéHas U3BeCTh, HeraméHas U3BeCTb, MUThEBAs COJA, TUPUT U JPYTHUE);
c(OPMHPOBAHHOCTb YMEHUH ONpPEeAEATh BAJIEHTHOCTh U CTENICHb OKUCICHHSI XUMUYECKHX
AJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBAJICHTHAsI, NOHHAs,
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MeTaJUIn4ecKasi, BOJIOPOJIHAs) B COEAMHEHUSX, TUIl KPUCTALITUYECKOMN PEeIETKH KOHKPETHOTO
BellecTBa (aATOMHas, MOJIEKYJIsIpHasl, MOHHAs, METAJUTMUECKas ), XapaKTep Cpebl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUI;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIMBATH IPUHAAJICKHOCTh HEOPTaHUYECKUX BEIECTB M0 UX
COCTaBY K ONpeAeNEHHOMY KJIacCy/TPYyIIe COeTMHEHUH (TIPOCTHIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);
c(hOpMUPOBAHHOCTh YMEHUH pPAaCKpPhIBaTh CMBICI Tieproandeckoro 3akona J[. 1. Menneneesa u
JEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 00bSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINU;
c(OpPMUPOBAHHOCTh YMEHUH XapaKTEPHU30BATh AIEKTPOHHOE CTPOSHUE ATOMOB XUMUYECKHIX
aneMeHToB 1—4 nepruonoB [lepuoanueckoit cucteMbl XUMHUYECKUX 3eMeHToB JI. U.
MeHieneeBa, UCIOJb3YsI MOHITHUS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAINY, «IHEPTETUICCKHE
YPOBHU», O0BSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX IEMEHTOB U UX
COEIMHEHUH N0 Ieproaam U rpynmam llepuoandeckoi CHCTEMbI XUMUYECKUX 3i1eMeHTOB []. U.
MeHnneneena;

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTEPU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, MOATBEPKIATh CYIIECTBOBAHUE IT'€HETHIECKON
CBSI3U MEXIY HEOPraHUYECKHUMH BEIIECTBAMU C TOMOIIbIO YPABHEHUM COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMHUECKUE PEAKIIUU TIO PA3IUYHBIM
npHU3HaKaM (YUCITY ¥ COCTaBy pearupyroux BelecTB, TEII0BOMY 3P PeKTy peakiumu,
M3MEHEHUIO CTETICHEW OKHUCIICHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIACTHIO KaTalIn3aTopa);
c(OpMUPOBAHHOCTH YMEHUHN COCTABJIATh YPABHEHUSI PEAKIIU Pa3INYHBIX TUIIOB, TOJHBIE U
COKpaIEHHBIC YPAaBHEHUS PEAKIM HOHHOTO OOMEHA, YIUTHIBASL YCIOBUS, TIPU KOTOPBIX 3TH
peaKuu UAYT 10 KOHLIA;

c(hOopMUPOBAHHOCTh YMEHUM MTPOBOJAUTH PEAKIINH, TOATBEPHKIAIOIINE KAUYECTBEHHBII COCTaB
pa3IMYHBIX HEOPTaHUYECKUX BEILIECTB, pACIIO3HABATH OIMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE
B BOJIHBIX PAaCTBOPAaX HEOPTraHWYECKUX BEIECTB;

c(hOpPMUPOBAHHOCTh YMEHUH PAaCKPBIBATh CYIIIHOCTh OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPECTBOM COCTABIICHUSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHii;
c(OpMUPOBAHHOCTh YMEHUH OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKITUH OT
pa3UUYHBIX (PAKTOPOB; XapaKTep CMEMICHHS] XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3aencTBus (mpunnun Jle [atensbe);

c(hOopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaATh XUMUUECKUE MTPOIIECCHI, JIEIKAIIE B OCHOBE
MIPOMBINIJICHHOTO TTOJyYEHUsI CEPHOM KUCIIOTHI, aMMHaKa, a TAaKkKe CPOPMUPOBAHHOCTD
MIPEACTABICHHUI 00 00X HAYYHBIX MPUHITUIIAX U KOJIOTHUYECKUX MPOOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHU MTPOBOIUTH BHIYUCIICHHS C UCTIOIB30BAaHUEM TIOHITHS «MacCOBast
JIOJISl BEIIECTBA B PACTBOPEY, OOBEMHBIX OTHOIIEHUH ra30B MPHU XUMHUUECKHUX PEaKIUSIX, MacChl
BEIECTBA WU 00BEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCce WM 00bEMY OTHOTO
U3 YUACTBYIOIINX B PEAKIIMH BEIIECTB, TEIJIOBOTO A (eKTa peakiiui Ha OCHOBE 3aKOHOB
COXpaHEHHUS MacChl BEUIECTB, IPEBPAIICHUS 1 COXPAHCHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUH COOIIOIaTh TIPABHIIA TIOJIB30BAHUS XUMUYECKOU MOCYAON U
nmabopaToOpHBIM 000PYI0BaHKEM, a TAK)Ke ITpaBUiIa OOpaIICHHS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUM TJIAHUPOBATH M BBIMOTHATH XUMUYECKUN IKCTIEPUMEHT
(paznosxeHue MepoKCUAa BOAOPO/Ia B MPUCYTCTBUH KaTaau3aTopa, ONpeIelIeHHe CPEIbI
PacTBOPOB BEIIECTB C MIOMOIIBI0 YHUBEPCATHHOTO MHANKATOPA, BIUSHAE PA3INYHBIX (DAKTOPOB
HAa CKOPOCTh XUMHUYECKON PEaKIINK, PeaKIIii HOHHOTO 0OMEHa, Ka4eCTBEHHBIE pEeaKIUuy Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHNE YKCIIEPUMEHTATBLHBIX
3a/a4 no Temam «Metamib» U «Hemerannb») B COOTBETCTBHH C MTPABUIIAMU TEXHUKH
0€30MacHOCTH MPU 0OPAIIEHNHU C BEIECTBAMH U JTAOOPATOPHBIM 000PYyI0BaHUEM, TTPEACTABISITh
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pe3yabTaThl XMMUYECKOT0 3KCIIEPUMEHTA B (hOpMe 3aHicu ypaBHEHUH COOTBETCTBYIOIINX

peaxuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHATU3UPOBATH XUMUIECKYIO0 HH(OpMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeCTBAa MAaCCOBOM KOMMYHUKalUU, IHTepHET U
JPYTHX);
c(hOpMHUPOBAHHOCTh YMEHUH COOIII0IaTh MTPAaBHIIA DKOJIOTUYECKH 11eJIeCO00Pa3HOT0 MOBEACHMUS B
OBITY ¥ TPYAOBOMU JIEATEIBLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37J0POBbS U OKPYKAIOIIEH
MIPUPOJIHOI Cpesibl, 0CO3HABAThH OMACHOCTH BO3/ICHCTBUS Ha KUBbIE OPraHU3MBbI OIpeIeIEHHbBIX
BEIIIECTB, MOHMMasI cMbICI mokasarens [1JIK, mosicHsITh Ha mpuMepax CriocoObl YMEHBIICHUS U
MPEIOTBPALICHHS UX BPEIHOTO BO3/ACUCTBUS HA OPTaHU3M UYEJIOBEKa;

JU1s1 OOY4YaIOIIMXCSI C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JIOCTYIHBIX METO/IaX MMO3HAHHUS BEIIECTB U XMMHUECKUX SBICHMUIA;

JUISL CJICTIBIX U CIIa0OBUAIINX 00yUYArOIIUXCS: YMEHUE HCII0JIb30BaTh PENIbe(hHO-TOYCUHYIO
cucreMy o6o3HaueHuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

TEMATHYECKOE IINTIAHUPOBAHUE

10 KJIACC
HaumenoBanu | KosmyecTBo 4yacos
Nem/ | e paznenoB u JyeKkTpoHHbIE (HU(POBBIE)
n TeM Bcer | KonrpoJabhsl | [IpakTuyeckn 00pa3oBaTeIbHBIE PECYPChI
0 e padoThbl e padoThbl

NMPOrpaMmbl

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOi XUMHUH

[Ipenmer
OPraHUYeCKOu
xumun. Teopus bubnuoreka

1.1 CTPOCHHS 3 LIOK https://myschool.edu.r
OpPraHUYeCKUX u/
COeIMHEHNHN A.
M. bytieposa

| Hroro o pasneny | 3 | |
| Pasnes 2. Yraesogopoasi |

IIpenensHbie bubnunoreka

2.1 YIJIEBOIOPO/IBI 2 LIOK https://myschool.edu.r
— aJIKaHbI u/
HenpenensHeie
YIIIEBOIOPOABI: bubnuoreka

2.2 AJIKEHBI, 6 1 IIOK https://myschool.edu.r
aJIKaJIUCHEI, u/
AJIKUHBI
Apomarndecku bubnuoreka

2.3 e 2 IIOK https://myschool.edu.r
YIJIEBOIOPOBI u/
[Ipuponusie
VCTOYHUKU bubnuoreka

2.4 YIJIEBOJIOPOJIOB 3 1 LIOK https://myschool.edu.r
U UX u/
nepepadoTka

Htoro no pazneny | 13 |
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Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust
Cripri bubnuoTeka
3.1 Peton 3 LIOK https://myschool.edu.r
u/
AJLIEruaml.
KapOoHoBsie bubnmoreka
3.2 KHCJIOTEI. 7 1 IIOK https://myschool.edu.r
CroXHEIS u/
3(upb1
bubnuoreka
3.3 VYriaeBoab 3 1 IIOK https://myschool.edu.r
u/
| HToro no pazneny | 13 |

| Pasnen 4. A3oTcoaepikamme opranudeckue coeIMHeHus

AMUHEL bubnmmoreka
4.1 AMHMHOKHUCIOTBI| 3 LIOK https://myschool.edu.r
. Benknu u/
| Wtoro o pazaeny | 3 |

| Paspnen S. BeicokoMoOJIeKyIsIpHBIE COCAUHEHHUS

[Lmactmaccel. bubnuoTeka
5.1 Kayuyku. 2 LIOK https://myschool.edu.r
Boiokna u/
| Wroro no pazneny | 2 |
OBUIEE
KOJIMYECTBO
YACOBIIO 34 2 2
ITPOI'PAMME
11 KJIACC
HanmenoBanu | KosimuecTtBo 4acoB
DJIeKTpOoHHbIe (HH(ppoBbIE)
Nen/ | e paznesioB n
n Tem Bceer | Kontpoabnsi | IIpakrnueckn | 00pasoBare/bHbie
nporpamMmbI 0 e padoThbl e padoThlI pecypcel
Pasnen 1. Teopernueckue 0CHOBBI XUMHUM
Crpoenue
aTOMOB.
[Tepnonnuecku
1 3aKOH U bubnuoTeka
1.1 [Mepuoanyeckas | 3 LIOK https://myschool.edu.r
cucrema u/
XUMUYECKUX
aneMeHTOoB /I.
U. Menneneena
12 Crpoenue 4 bubnmoreka
' BEIICCTBA. IIOK https://myschool.edu.r
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Mmuoroob6pasue u/
BEIICCTB
XuMUYecKue bubmorexa
1.3 6 IIOK https://myschool.edu.r
peakuuu u/
bubnuoreka
HWroro 1o paszgeny 13 LIOK https://myschool.edu.r

u/

Paznen 2. Heopranuueckasi xummusi
bubnuoreka
2.1 MerTaiis 6 IIOK https://myschool.edu.r
u/
bubnuoreka
2.2 Hewmeraimis 9 LIOK https://myschool.edu.r
u/
CBs3b
HEOPraHUYECKH bubnuoreka
2.3 X U 2 LIOK https://myschool.edu.r
OpraHMYeCKUX u/
BEILICCTB
bubnmmoreka
Htoro no pazneny 17 LHOK https://myschool.edu.r

u/

Pa3zgen 3. XuMus u :Ku3HL

bubnnoreka

3.1 XUMHS ¥ )KU3HB | 4 LIOK https://myschool.edu.r
u/

| Hroro no pazneny | 4 |

OBIIEE

KOJIMYECTBO 34

YACOBIIO

ITPOIT'PAMME
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