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HOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1O XUMUU Ha YpOBHE CpeAHEro o0mero o0Opa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obOpa3zoBanuu B Poccuiickoil denepannn», TpeOOBaHUN K PE3yJIbTaTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTEIbHOM MPOTPaMMBI  CpeHEro 00Iero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B  DeaepalibHOM  TOCYAAPCTBEHHOM
obpazoBarenbHoM cTtangapte COO, ¢ yuérom Konnenuuu npenogaBanusi y4eOHOTO
npeaMeTa « XuMus» B 00pa3oBaTenbHBIX opranm3anusx Poccuiickoit deneparum,
peaTN3yIONNX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI, I OCHOBHBIX TOJIOKEHHIMA
«Ctpareruu pa3putus BocnuTanusi B Poccuiickoit @enepannu Ha nnepuoa a0 2025
roaa» (Pacnopspxenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPEAETICHUIO
oOmeli cTpareruu 00ydeHUsl, BOCIIUTAHUS U Pa3BUTHUS OOYJAIOIIUXCS CPEACTBAMHU
yueOHoro npeamera « Xumus» aiig 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBHIIU
koHrentyanpHbeie TosioxkeHuss GI'OC COO o B3auMo0OYyCIIOBIEHHOCTU IICNICH,
COJCpKaHUsl, PE3yJIbTaTOB OOy4YEeHUST M TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU
BBIITY CKHUKOB.

XUMUYECKoe oOpazoBaHue, MOJIy4aeMoe BBIITY CKHUKaMH
00111600pa30BaTEIbHON  OpraHU3alluM, SIBJISIETCS HEOTHEMIIEMOM YacThi0 HX
obpazoBaHHocTH. OHO CHYXHUT 3aBEpIIAIONIMM JTAllOM pean3aluyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOUEBBIX I[EHHOCTEH, MNPUCYIIUX
IIEJIOCTHOM CHCTEME XUMHUYECKOTO 00pa3oBaHUs. OTH IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, (GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTypbl
YEJIOBEKA, a TAKKE IKOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3710POBBIO
U TIPUPOJHOM cpene. Peanmmsyercs xumudeckoe oOpa3oBaHMe OOYYarOMIMXCsS Ha
YPOBHE CPETHETO 00IIEro 00pa3oBaHUs CPEICTBAMHU YU4EOHOTO MpeaMeTa « XUMHUD),
COJIEp)KaHUE U TMOCTPOCHUE KOTOPOTO OMNPEACNICHbl B MPOrpamMMe MO XHUMHHU C
y4€ToM creuu@uKd HayKd XHMHH, €€ 3HaueHHs] B TMO3HAHUM TMPUPOJABI U B
MaTepHUaTbHOM KU3HU OOIIECTBa, a TaKXKe C YYETOM OOIIMX IIeNel U MPHUHIIUIIOB,
XapaKTEPU3YIOMUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro  OOIIero
obpa3oBanus B Poccuiickoit deneparumu.

XuMHUs Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOyl0 pojib B
COBPEMEHHOM NUBHWIM3AINKI, B CO3JJaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ] B GOPMUPOBAHKE PAIIMOHAILHOTO HAYYHOTO MBIIIUICHUS, B
CO3/IJaHHUE€ IICJIOCTHOTO MPEJCTaBICHUSI 00 OKpYXKalollleM MUpPE KaK O €IUHCTBE
IPUPOJBI M YEIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEIIIECTBEHHOT'O0 COCTAaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMH PUMEHEHUS.



TecHO B3aUMOJECUCTBYSI C APYTMMU €CTECTBEHHBIMM HAayKaMH, XUMUS CTaja
HEOTHEMJIEMOM YaCThl0O MUPOBOU KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM YCIIECIIHOTO
TpyZa W KHU3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHas XMMHUSI KakK Hayka
co3ujiaTeNibHasi, KaK HayKa BBICOKMX TEXHOJOTHH HalpaBlieHa Ha pEIICHUE
MIOOATBHBIX TPOOJIEM YCTOMYHMBOTO PAa3BUTHSL YEIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKOMU, MUILIEBOM, SKOJIOTUYECKOM 0€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTBercTBUM ¢ OOIIMMHM LEASIMH W TPUHIUIIAMH CPEIHEro OOIero
obOpazoBanus conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI YpPOBEHD
U3YUYCHHS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJATOTOBKY
oOydJarormuxcsi, HEOOXOJUMYI0 WM IS BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHUS] B IKU3Hb COIlMyMa, IPOJIOIKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIaCTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  npeamMera  «XuMus»  SBISIOTCS  0a30BbIe  KYpChl —
«Oprannyeckas xumus» U «OOmIas ¥ HEOpPraHUuYecKass XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHHSI KOTOPBIX SBISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM IO HEOPTaHUYECKOW XUMUU (C BKIIOUECHHUEM 3HAHUM U3 00IIeH XUMUU) U
oprannyeckod xumuu. GopMHUpOBaHUE JAHHOW CUCTEMBbI 3HAHUN TPU U3yUEHUU
npeameTa 00eCleunBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEr0O MHOI000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHSITUH, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa coaepxkaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHWyeckas Xumus» copmMupoBaHa B MporpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJXO0Jla K HU3YUYCHHI0 Y4YeOHOro Marepuaia © oOyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpPEACIEHHBIX
TEOPETUYECKUX YpOBHIX. Tak, B Kypce€ OpPraHMYECKOM XHUMHUM BEIIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KJIACCHYECKOM TEOPUM CTPOCHHUS OPTaHHUYECKUX
COCAMHEHUI, a TaKXK€ HAa YPOBHE CTEPEOXMMUYECKUX H DIIEKTPOHHBIX
IpeCTaBICHUM O CTpOoeHUH BelecTB. CBeIeHUsI 00 U3yYaeMbIX B Kypce BEIIECTBaX
JAI0TCA B PA3BUTHH — OT YIJIEBOJOPOIOB A0 CIOXHBIX OHMOJIOTMUECKH aKTHBHBIX
coenquHeHuii. B kypce  opraHM4eckod  XMMHMM  TOJIy4alOT  pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOIO 00IIer0o 00pa3oBaHUs MEPBOHAYAILHbBIE
MIPEACTABIICHHUS O XUMUYECKON CBS3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBHUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEeaKIuu.

[log HOBBIM yTJIOM 3peHUsi B TpeaMere «XuMmus» 0a30BOro YpOBHS
paccMaTpuBaeTCsd U3YUYCHHBIM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUUECKUI Martepuanl Hu (HaKTOJIOTHUYECKHUE CBEJACHUS O BEIIeCTBax U
XUMHUecKol peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIlas U HeopraHuudeckas
XUMUS» O0O0yYaromuMcsl TMPETOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
MEPUOJINYECKOTO 3aKOHA C OOIIETEOPETUIECKUX M METOJOJIOTHYECKUX TO3UIUH,



ryoke TOHATh HMCTOPUYECKOE W3MEHEHHE (QYHKIMM 3TOr0 3aKkoHa — OT
0000111aro11el 10 OOBACHAIOMIEH U TPOTrHO3UPYIOIIEH.

Enunas cucreMa 3HaHWWA O BaXHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPHUMEHEHHH, a TAaKKE€ O XMMUYECKHX PEAKLMIX, UX CYUIHOCTH M
3aKOHOMEPHOCTAX MPOTEKaHUs JomnoiHseTcs B Kypcax 10 u 11 kmaccoB aniemeHTaMu
COAEp)KAHUSA, MMEIOIIMMH KyJIbTYypOJOTHUECKUNA W TPUKIAIHOM Xapakrep. OTH
3HAHMS CMOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBA3M XMMHH C JPYTMMHU HayKaMmH,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHOM U MPAKTUUECKON IEATEIbHOCTH YEI0BEKA,
CIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU
Y IPAKTUYECKUX NPUI0KEHUA XUMUU, IOMOTAlOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICIUBATH HHPOPMALIUIO U IPUMEHATD €€ JUIsl IOTOJIHEHUS 3HAaHUH,
pELIeHUS] UHTEIUIEKTYaIbHBIX U 3KCIIEPUMEHTAIBHBIX HCCIEA0BATENbCKUX 3a1a4. B
LEJIOM COJIep’KaHhe Y4eOHOro mnpeamera «XUMHUS» JAHHOTO YPOBHSI HU3Y4YEHUS
OpUEHTUPOBAHO Ha (POpMHUpPOBaHHE y 00YUAIOIINUXCSI MUPOBO33PEHYECKON OCHOBBI
Ui ToHUMaHus QuiocodCkux UACH, TakKUX Kak: MaTepuaibHOE EIMHCTBO
HEOPTraHWYECKOTO M OPraHUYE€CKOro Mupa, o0ycCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTABOM U CTPOCHHUEM, IO3HABAEMOCTh IMPUPOIHBIX SBICHUI Iy TEM IKCIIEPUMEHTA
U pEUIeHMs] MNPOTUBOPEUYUM MEXAy HOBBIMM (aKTaMHM U TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHHUE POJIM XMMUHU B PELIEHUU SKOJIOTHYECKUX MpoOsieMm, a
TaKXke MpooseM cOepeKeHUsI SJHEPTETUUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmane pemenus 3agad  BOCIHMTAHMS, Ppa3BUTUS U COLMAIA3AIMHU
0oOy4JaromuXcsi NPUHATBIE NPOTPaMMON MO XUMHHM TMOIXOAbl K OIpPEAEICHHIO
COepXaHUs U TMOCTPOCHUSI TMpeAMETa MpeayCMaTpuBalOT (HOpMHUPOBAHKE
YHUBEPCAIbHBIX YUEOHBIX JEHCTBUIA, UMEIOUINX 0a30BOE 3HAYEHHE JJISl PAa3TUUHbIX
BUJIOB JICATEJIBHOCTH: pEIICHUs MpoOsiieM, TOWCKa, aHaiu3a U 00paboTKu
uHdopmaluy, HEOOXOAUMBIX [JIsi MPUOOPETEHUs OMbITa MPAKTUYECKOH W
HCCIEI0BATENbCKON JIESITEIbHOCTH, 3aHUMAIOLIEH Ba)XXHOE€ MECTO B IO3HAHUU
XUMHH.

B mpakTuke mnpenogaBaHHs XUMHHM KaKk Ha YPOBHE OCHOBHOIO OOLIEro
o0pa3oBaHMs, TaK U HA YPOBHE CPEIHETO 0OIIEero 00pa3oBaHus, IPHU ONPEICICHUH
COAEPKATEIIBHON XapaKTEPUCTUKHU LIEJIE H3y4YeHUs MpEeAMETa HaIpPaBICHUEM
MEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO NPHU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUUYECKON HayKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NESATENBbHOCTH YE€JIOBEKa M KAaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJAUYECKOW TOUKHU 3PEHHUSI TAKOM IOAXOJ K OIPEIACICHUIO LIEJIEN W3y4EHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.



CormacHO JaHHOM TOYKE 3pEHHs [JIaBHBIMHU LENSMU H3Y4YEHUs] IpeaMeTa
«Xumusa» Ha 06a30BoM ypoBHe (10 —11 ki1.) sBasAIOTCS:

e (opMHpOBaHME CHCTEMbl XMMMYECKHMX 3HAHMH KaKk BakKHeHIen
COCTaBJISIIOIIEN ECTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeXaT KIYEeBble MOHATUSA, (PyHIAMEHTAJIbHbIE 3aKOHBI U TECOPUM XUMMH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHMMAHWE CYIIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH UX
pa3BUTHUS U CTAHOBJICHMUS,

e (opMupoBaHue U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHYECKUX PEAKIUI, HEOOXOIUMBIX JUIsl IPUOOPETEHUST YMEHU N
OpUEHTUPOBATHCSI B MUPE BEIIECTB M XMMHUYECKUX SIBICHHMA, WMEIOIIUX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e Pa3BUTHUE YMEHHUU U CIIOCOOOB I€ATEIHHOCTH, CBSI3aHHBIX C HAOMIOIEHUEM U
OOBSICHEHMEM XHMUYECKOTO OJKCIEPUMEHTA, COOJIOJIEHUEM  IPaBUI
0e30macHOro 0OpaIeHHs C BEIECTBAMH.

Hapsiny ¢ atum, coaeprkaTenbHas XapaKTepUCTHKA IeJel U 3a/1a4 U3y4eHUs
npeaMeTa B IPOorpaMMe 0 XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TPUOPUTETAMHU B CUCTEME cpefaHero obmero odpazoBaHus. CerogHs B
IpenoJaBaHUK XUMHUH B OOJIbIIEH CTENEHN OTIAETCS NPEANOYTEHNE IPAKTUYECKON
KOMIIOHEHTE COJEpKaHUAd OOy4YeHUs, OpPUEHTHPOBAHHOW Ha MOATOTOBKY
BBIMTYCKHUKA 00IIe00pa30BaTEIbHON OpraHU3alliK, BIIAJCIONIETO HE HAaOOpOM
3HaHMM, a (QYHKIIMOHATIBHOM TPaMOTHOCTBIO, TO €CTh CIOCO0AaMU U yMEHUSIMU
aKTUBHOTO TIOJyY€HUs 3HAHWW U IPUMEHEHUS UX B PEAIbHOM JKU3HU JUTS PEIICHHS
NPaKTUYECKHX 3ajau.

B ¢Bs3u ¢ 3TUM NpU U3y4eHUH peaMeTa « XUMUSD JOMUHHUPYIOLIEE 3HAaUCHHE
IpHOOPETAIOT TaKue 1eNU U 3a/1a4H, KakK:

ajantanus oO0y4aroluxcsl K YCIOBHUSM JUHAMHYHO Pa3BUBAIOUIETOCS MHUPA,
(opMUpOBaHHWE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY IMPUHATHUIO TPAMOTHBIX
pElIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU U MX
MPUMEHEHHUEM;

¢opmupoBaHue |y oOydaroomuxcs KIIOYEBBIX  HAaBBIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), UMEIOUINX YHUBEPCAJIbHOE 3HAUCHUE MJI1 Pa3IMYHbIX BHJIOB
NEeSATENbHOCTH: PEIIeHHs MpoOJeM, MOUCKa, aHain3a U 00pabOTKH MH(OpMaIuy,
HEOOXOUMBIX AJI IPUOOPETEHHUS ONBITA JEATENIBHOCTH, KOTOPAst 3AaHUMAET BaAYKHOE
MECTO B IO3HAHUM XUMHUHM, a TaKXe I OUEHKH C MO3ULUI 3KOJOTHMYECKOU
0€30MacCHOCTH XapaKkTepa BIMSHUS BEILECTB U XUMUYECKHX MPOLIECCOB HA OPTraHU3M
YEJIOBEKA U PUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTEIUICKTYalIbHBIX U TBOPUYECKUX
COCOOHOCTEN 00YyYarOIIMXCSI: CHOCOOHOCTH CaMOCTOSATEIBHO IPUOOPETATH HOBBIE
3HaHUS 110 XMMHUHU B COOTBETCTBUH C )KM3HEHHBIMU NMOTPEOHOCTSAMU, UCTIOIB30BaTh
COBpeMeHHbIe MH(POPMAIIMOHHBIE TEXHOJIOTUHU JUIsl TIONCKA M aHaW3a Y4eOHOH U
HAYYHO-TIOMYJISPHON HHPOPMALMH XUMUYECKOTO COJIEPIKaHuUs;

dbopMHpOBaHUE U pa3BUTHE Y 00YJAIOIINUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0TI01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOUMBbI, B YaCTHOCTH, NpHU IUIAHUPOBAHUM U NPOBEIACHUU XHMHYECKOTO
AKCIIEPUMEHTA;

BOCIHUTAaHHE Yy oOOyyarommxcs YOeXKIEHHOCTH B T'yMaHUCTHYECKOU
HAMpaBIEHHOCTH XWUMUH, €€ BaXXHOW PONHM B PEIICHWH TIO0ATBHBIX MPOOIEM
PalMOHAIBHOTO MPUPOJIONONIb30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEeHHs MTPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTU OepeXHOTO
OTHOILIEHUSI K TPUPOJE M CBOEMY 3/0POBbIO, a TaKKe MPUOOPETEHUs ONbITA
WCIOJIb30BaHUsl TIONYYCHHBIX 3HAHUM MAJii TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIIUSIX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSIMHU.

B yuebGHOM maHe cpemHero oOmiero oOpa3oBaHMs MpeaMET «XUMUS)
6a30BOr0 ypOBHS BXOJUT B COCTaB MpEAMETHOI obnactu «EcTecTBeHHO-HAyUHbIE
PEIMETBD».

OO011ee Yncao 4acoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUH, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopazoBanus, cocTaiseT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Henento), B 11 kimacce — 34 vaca (1 yac B Henento).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKON XUMUM

[IpenMer opraHnueckoi XUMUU: €€ BOSHUKHOBEHUE, pa3BUTHE U 3HAUCHUE B
MOJIYYCHUH HOBBIX BEIIECTB M MAaTEpUAIOB. TeOpHusi CTPOEHUS OPTaHUYECKUX
coenunennii A. M. BytnepoBa, e€ ocHOBHBIE MOJI0KeHUSI. CTPYKTypHBIE (hOPMYJIBI
OpPTaHMYECKUX BeIIeCTB. [oMosorusi, wu3zoMepus. XUMHUYECKas CBsA3b B
OPTaHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[Ipeacrasnenne o kinaccuuKkaly oprannyeckux BeniecTB. HoMmenkiarypa
OpPraHUYECKUX COCIUHEHHUM (CUCTEMaThuecKas) ¢ TPUBUAIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEACTABUTEICH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJBI HM3YyYEHHUS BEMIECTB M HX IPEBpAILCHUMN:
03HAKOMJIEHHE ¢ 00pa3liaMy OPraHMYeCKUX BEIIECTB U MaTepruajIaMy Ha X OCHOBE,
MOJENUPOBAHUE MOJIEKYJI OpPraHWYeCKHX BEIIECTB, HAOJIOJACHUE U OIHUCaHUE
JEMOHCTPAIIMOHHBIX OMNBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPHU
HarpeBaHuM (IiaBjieHue, OOyIIIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKHM psAd. MeraH u d3TaH —
MPOCTEHIIe TPEACTABUTENN AJIKAHOB: (U3MUYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMeIIECHUs] U TOPEHHMs), HAXOXKJICHUE B MPUPOJE, TOIyUYeHUE W
pUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUN Psii. DTUIIEH U MPOIMIEH —
NpOCTEHIMe MTPEACTAaBUTENU aJKeHOB: (DU3WYECKUE M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHMS, THUApATAllUM, OKUCICHUS U
MOJIUMEPU3AIUH ), TOJTyYEHUE U IPUMEHEHHE.

Ankamauenbl: OytamueH-1,3 u metunOytaaueH-1,3: cTpoeHHe, BaKHEUIIIME
XUMHUYECKUE CBOICTBa (peakuus nonumepusanuu). [lonydeHre CMHTETHYECKOTO
Kay4dyKa 1 PE3UHBI.

AJKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUH Psijl. AICTHICH
— TMPOCTEHIIMI TPEeICTaBUTENb aJKWUHOB: COCTaB, CTpOEHHE, (U3HUYECKUE U
XUMHUYECKHE CBOMCTBA (peakiuy THAPUPOBAHUSI, TAJIOTEHUPOBAHUS, TUIpATAILlUH,
TOpeHUs), MOJyYEeHUE U IPUMEHECHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUECKHE U XUMHUYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHMUSI U HUTPOBAHUS), IOJyYEHHE U MpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XuMUueckue  ceoucmea  (peaxyuu
2a7102eHUPOBAHUS U HUMPOBAHUSL), NOAYYeHue u npumernerue. TOKCUYHOCTb ApEHOB.



I'eHeTnyeckast CBA3b MEXAY YINIEBOJIOPOAAMH, NPUHAMICKANIMMHU K Pa3IUIHbIM
KJIacCaM.

[IpupoaHbIE MCTOYHUKHM YIIIEBOAOPOAOB. IIpvpoaHBIi ra3 M MOIyTHBIE
HedTauble Ta3pl. Hedth n e€ mpoucxoxaenue. CrnocoObl nepepadOTKH HEPTH:
NEpPeroHKa, KPEKUHT (TEePMUYECKUN, KaTaIUTUYECKuil), muponus. [IpomykTb
nepepaboTKku HePTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KamMeHHbIN
yTOJdb U IPOIYKTHI €0 nepepadoTKH.

OKCHNEPUMEHTAIBHBIE METOJbl M3y4YEHHUS BEIIECTB M WX IPEBPALLCHUMN:
03HaKOMJIEHHE ¢ 00pa3laMu IIaCTMacC, Kay4yKOB U pe3uHbl, KojuieKuuu « Hed Ty
U «YTO0Jb», MOJAEIHUPOBAHUE MOJIEKYJ YIJIEBOJOPOJAOB U rajJOr€HONPOU3BOIHBIX,
IPOBE/ICHHE NPAKTHYECKOM PA0OThI: OJyYeHHE TUIIEHA U U3yUYEeHUE €r0 CBOMCTB.

Pacuérurle 3amaumn.

Bobuncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIM4YECTBA UCXOJHOTO BEIECTBA WJIM IPOLYKTa PEAaKIMM II0 U3BECTHBIM Macce,
00BEMY, KOTHMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIIM MIPOIYKTOB PEAKIUN).

Kucnopoaconepxkamue opranu4ecKue CoeAUuHEeHHU s

IIpenenbHble OQHOATOMHBIE CHUPTBL. MeETaHONI W 3TaHOJ: CTPOECHHE,
(¢u3znueckue M XUMHYECKHE CBOMCTBA (peakUuMh C AaKTUBHBIMM METaJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), IpUMEHEHHE. BoIopoaHble CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKA.

MHOroaroMHple  COUPTBHL. OTWIEHIJMKOIb W  IJHLEPUH: CTPOECHHUE,
¢uznueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO ILIEIOYHBIMHU

MeTaJlJlaMH, KaueCTBEHHAsl peakius Ha MHOTOaTOMHBIE CHUPTHI). JleiicTBue Ha
Oopranu3M yesnoBeka. [[pumeHneHnne rmuuepruHa U STUICHIINKOISL.

deHon: CTpOoeHUE MOJEKYJbl, (U3NYECKMEe W XUMHUYECKHE CBOMCTRBA.
Toxcuunocth peHona. [Ilpumenenne GpeHomna.

Anpaerubl U kemonsl. DOpMaNbIETUI, aleTalbJACTUNl: CTPOCHUE,
busznueckre W XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS U BOCCTAHOBIICHMS,
KaueCTBEHHbIE PEAKIIUN), TIOJIyYEHUE U IPUMEHEHUE.

OaHOOCHOBHBIE MpeEIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbHHAs U YKCYCHasI
KHUCIIOTHI: CTpOCHHE, (PU3NIECKE U XUMHUUIECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJ1acca KUCJIOT, peakius dTepuuKaium), noaydeHue u npumenenue. CteapuHoBast
U OJIEMHOBAsl KUCJIOTHI KaK MPEJCTAaBUTENM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICUCTBUE.

Cnoxnble 3GUPBl KaK TMPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
coXHBIX 3upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonoruueckas
pOJIb KHUPOB.

VYrineBonmpl:  cocTtaB, KiacCH(UKAIMS  yraeBOJAOB  (MOHO-, JH- H
nonucaxapuasl). [7roko3a — npocteimmii MoHocaxapua: 0COOCHHOCTH CTPOCHUS



MOJICKYJIBI, PU3NIECKHE U XUMUIECKHE CBOMCTBA (B3aUMOACHCTBHUE C THIPOKCUIOM
menu(ll), okucinenue amMuadHbiM pacTBopoM okcujia cepedpa(l), Bocctanonenue,
Opo’KeHUE TIIOKO3bI), HAXOXKIACHUE B IPUPOJIC, IPUMEHEHUE, OUOJIOTHYecKasi POJib.
®dotocunTe3. OpyKTO3a KaK M30MEP TIIFOKO3BI.

Kpaxman u nemitono3a kak npupoiHbeie noiuMmepsl. CTpoeHue Kpaxmana u
HeuToa03bl.  du3nyeckue W XUMUYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEIIECTB M HX MpPEeBpalllCHUN:
poBeJeHUE, HAOIIOJICHHE M OIMCAaHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHbIC PEAKIMU OJTHOATOMHBIX CHUPTOB (OKUCJIEHUE 3TAaHOJA
okcugoMm Menu(ll)), MHOroaTOMHbBIX CHUPTOB (B3aMMOJIEWCTBHE TIIMIIEPUHA C
rugapokcuom meau(ll)), anpaernnoB (OKUCIeHHE aMMHUAYHBIM PACTBOPOM OKCH/JIA
cepeopa(l) u tumpoxcumom wmenu(ll), B3amMopeicTBHE Kpaxmana C HOIOM),
IPOBE/ICHHE MPAKTUUECKOW PaOOThI: CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI.

Pacuérnsle 3amaun.

Bbluucinenuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Mmacchl, 00BEMA,
KOJIMYEeCTBA MCXOJIHOTO BEIECTBAa WJIM MPOJYKTa PEAKIMH MO0 M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIINN).

A30Tco/iepKalllie OPraHuIeCKUe COCTUHEHUS.

AMUHOKHCIIOTHI KaKk aM(OTepHbIE OpraHnYecKue coeAuHeHus. Ou3ndeckue u
XUMUYECKHE CBOWCTBA aMMHOKHUCIOT (Ha mpuMmepe miuiuHa). buomormueckoe
3HAYEHHE aMUHOKUCIIOT. [lenTuasl.

benkun kak TOpUpOJHBIE BBICOKOMOJIEKYIISIpHBIC coefauHeHus. [lepBuunas,
BTOpPUYHAS W TPETUYHAS CTPYKTypa OeiakoB. XWMHYECKHE CBOWCTBAa OEIKOB:
TUPOJIN3, ICHATYypallnsl, KAYeCTBEHHBIC PEAKIIMU Ha OCITKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEeHHUs BEIIECTB M HX MpPEeBpalllCHUN:
HaOJII0JICHUE U OTIMCAHKME JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATYpaIUsl OCIKOB MPHU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BricokoMosieKyJIsIpHBbIE COeINHEHM I

OCHOBHBIE MOHSTHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUNA: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AIUU, CPEIHASI MOJICKYJIsIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUA —
MOJIUMEpU3AIUs U MOJUKOHACHCAIIHS.

OKCIEpUMEHTAIBHBIE METOJIbl M3YyYEeHHUS BEIIECTB M HX MPEBpalllCHUMN:
O3HaKOMJIEHHE ¢ 00pasliaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexXnpeaMeTHbIE CBSI3HU.

Peanuzanusa MeXnpeaMeTHBIX CBSI3€M NPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xnacce ocCylIeCTBISIETCS 4Yepe3 HCIONb30BaHUE KaK OOIIMX €CTECTBEHHO-



HAay9YHBIX TOHATHH, TaK W TOHSATUMN, SBISIOMIMXCS CHUCTEMHBIMU JUIS OTACITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAYYHBIN (DaKT, TUMOTE3a,
3aKOH, TEOpHs, aHAlU3, CHHTE3, Kiaccu(ukarus, mepruoIuIHOCTb, HAOIIOICHNUE,
U3MEpEHUe, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®dwuszuka: Marepus, OHEprus, Macca, aToM, DJJIEKTPOH, MOJEKyJa,
DHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEI0, OO0BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PM3MUECKUE BEITMYNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: knerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpTraHU3ME,
dboToCcuHTE3, OMOJOTHYECKH aKTUBHBIC BemiecTBa (OCNKH, YIJIEBOJbI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
peCcypcChbl.

TexHonorus: mnHILEBbIE MPOAYKTbl, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOIINE CPEACTBA, JICKAPCTBEHHBIC M KOCMETUYECKUE MpenaparThl, MaTepuaibl U3
UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernuyeckne 0CHOBbI XUMUM

XUMUYECKUN 3JeMeHT. ATOM. Snpo aroma, H30TONBL. DJIEKTPOHHAs
000J10uKa. DHEPreTUUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTau, S-, p-, d-
snemMeHThl. OCOOEHHOCTH pacrpeieneHus SJIEKTPOHOB MO OpOUTaNsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0OB. DNEKTPOHHASI KOHPUTYpaLKs aTOMOB.

ITepnoanueckuii 3akoH u Ilepuoanueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBsi3b NEPUOAMYECKOr0 3akoHa M IleproauMueckoil cHucTeMbl
xumudeckux 3yeMeHToB JI. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKMX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CJOXKHBIX BEIIECTB IO TpPyMNIaM M TMEPUOJaM.
3HavYeHue NEePpUOANYECKOTrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenne BemiecTBa. XUMHYECKass CBA3b. BHIbl XUMUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJsApHAs W TOJspHAas, UOHHAs, MeTaJindyeckas). MexaHu3Mbl
00pa3oBaHMsl KOBAJCHTHOW XUMHUYECKOW CBs3M (OOMEHHBIA W JOHOPHO-
akienTopHeil). BomoponaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATETHLHOCTD.
Crenenb okucienusi. MoHbI: KATHOHBI U AaHUOHBI.

BemecrtBa  MOJEKYJIPHOTO M HEMOJEKYJISIPHOTO  CTPOEHUS.  3aKOH
IOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT THUIA KPUCTATUTUIECKON PEIETKH.



[lonaTHE O &IHMCHEPCHBIX cUCTeMaX. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1015 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPTAaHUYECKUX COEJIMHEHU M. Homenknatypa
HEOPraHWYECKUX BEIIECTB. | eHeTnyeckas CBA3b HEOPraHWYECKHX BEIIECTB,
MPUHAUISKAIIUX K PA3IMYHBIM KJIacCcaM.

Xumnueckass — peakuus. Knaccupukanuss XMMHYECKMX — peakuuil B
HEOPraHMYECKOM M OPraHUYeCKOW XMMHUHU. 3aKOH COXPAHEHHUSI MAacCChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS YHEPTUH NMPH XUMHUECKUX PEAKIIUSX.

CKOpOCTh peakinu, €€ 3aBUCUMOCTb OT PazIW4HbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XuUMHUYECKOe paBHOBecHe. DakTOpbl, BIUSAIONIME HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larenbe.

Onekrponutuueckas auccounanus. CuibHble U cialble AMeKTpoiauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCAs, HEUTPAIbHAs, IEJIOYHAs.

OKHMCIUTENPHO-BOCCTAHOBUTENIBHBIE PEAKIIUN.

OKCIEpUMEHTAIBHBIE METOJIbl M3YyYEeHHUS BEIIECTB M HX MPEBpalllCHUN:
nemoHcTparms Tabnun «[lepuonnueckas cucreMa XxuMmuyeckux sneMmentoB /. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAIMYECKUX PEIMIETOK, HAOIIOJIEHUE M
ONMUCaHUE JTEMOHCTPALMOHHBIX U J1a0OPATOPHBIX OMBITOB (PA3JIOKEHUE MMEPOKCHIA
BOJOPOJA B IPUCYTCTBUU KaTaJIM3aTOPa, ONPEAEIICHUE CPEbl PACTBOPOB BEIIECTB
C MOMOIIIbI0 YHUBEPCAIBHOTO HHAUKATOPa, PEaKIUM HOHHOTO 0OMEHA), TPOBEJICHNE
IpaKkTU4YecKor paboThl « BiusiHue pa3nuuHbIX GaKTOpPOB HA CKOPOCTh XMMHUYECKOM
peakuum».

Pacuérnrble 3amaun.

Pacuérel 10 ypaBHEHMSIM XHUMHUYECKHUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETBHI, pACUETHI C HCIIOJIb30BAHUEM MOHITHUS «MACCOBast J0JIA
BEILECTBAY.

Heopranmuyeckas xumms

Hemeramnbl. Ilonoxenne HemeraiuioB B Ilepuomnueckon  cucreme
xumudeckux snemeHtoB J[. M. MenaeneeBa m 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyeckre CBONCTBA HEMETAIOB. AJUIOTPOIMS HEMETAUIOB (Ha mpuMepe
KHCIIOpOJa, cephl, hocdopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BaXXHEHUIIMX HEMETAIOB (TaJIOTE€HOB, CEpbl, a30Ta,
docdhopa, yriuepoga U KpEeMHHS) U HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJCOAEPKAIIUX KUCIIOT, BOJOPOJHBIX COCTUHEHUN ).

[IprMeHeHrEe BAXKHENIIIMX HEMETAINIOB U KX COEUHEHUM.

Merannel. llonoxenne merauoB B llepuoandeckon cHUCTEME XMMHUYECKUX
sanementoB [[. . MenzaeneeBa. OCOOEHHOCTH CTPOEHUS DIEKTPOHHBIX 000JOYEK
atoMoB MetayuioB. OOumwe Qusnyeckue cBoiicTBa MeTaiuioB. CIUiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN AT HANPSKEHUN METaJUIOB.



XUMUYECKUE CBOMCTBA BAXHEUIIMX METAUIOB (HATPUM, KalWil, KalbIUW,
MarHui, aTllOMUHUAN, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crmocoObl MoJyuyeHHUs MeTauioB. [IpuMeHeHHne MeTalljioB B OBITY H
TEXHHUKE.

OKCNIEpUMEHTATBLHBIE METOJIbl H3YUYE€HHUS BEIIECTB W UX NPEBpaIlCHUIA:
U3YUCHHE KOJUIeKIMU «MeTauibl U CIUIaBbl», 0Opa3lloB HEMETAIOB, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a7a4, HaOII0JIEHUE U OIHCAHUE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHUE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KAaYeCTBEHHbBIC PEAKIIUY Ha KATHOHBI METAJLJIOB).

PacuétHbie 3agaum.

Pacuérel maccel BemiecTBa WiM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WIM O0ObEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKI[MU BEIICCTB,
pacd€Tsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIM OHO
Y3 BEIIECTB UMEECT MPUMECH.

XuMHuS U KU3Hb

Ponp xuMum B oOecrieyeHHH IKOJOTHYECKOM, IHEPTeTHUECKONW W IMHIIEBOM
0€30I1aCHOCTH, Pa3BUTUM MeEIUIMHBL. [lOHSITHE O HAyYHBIX METOJaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMUMX HAYYHBIX MPHUHIMIIAX ITPOMBIIIJICHHOTO
MOJTyYEHHS Ba)KHENIIINX BEILIECTB.

UenoBek B MHUpPE BEIIECTB M MAaTE€pHUATIOB: BAKHEUIINE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKIIMOHHBIE MAaTE€pHUasbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuaibl JJs 3JEKTPOHUKH, HAHOMATEPUAIbl, OPraHUYECKUE U MUHEPAJIbHbIC
ya00peHusL.

XuMHST U 370pOBBE YEJIOBEKAa: MpaBWJIa HCMOJIb30BAHUA JIEKAPCTBEHHBIX
IpernapaToB, IIpaBrIa 0€30MacHOTO MCIIOIb30BaHUS MIPEapaToB OBITOBON XMMHUH B
MMOBCEIHECBHOM KU3HH.

MexnpeaMeTHbIE CBA3H.

Peanuzamust  MeXNpenIMeTHBIX  CBS3€M Mpu  M3ydeHUH oOmell u
HEOpraHndecko XxumMuu B 11 Kiacce OCyIIEeCTBISAETCS Yepe3 UCMOJIb30BaHUE KAK
OOIMHMX €CTeCTBEHHO-HAYYHBIX TMOHSATHW, TaK W TIOHSITHHA, SBIISIOIINXCS
CUCTEMHBIMHU JUIS1 OTJICJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIC TOHATHSA: HAay4dHBIM (akT, rumores3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, Kilaccu(ukamus, TMEepUOJUIHOCTh, HAOIIOJEHHUE,
AKCIIEPUMEHT, MOJCITIUPOBAHNUE, U3MEPEHHE, SIBJICHHUE.

dusuKa: MaTepus, SHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH,
W30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKU YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIISCTBA, (PM3MYCCKHUE BEIWYMHBI U €AUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.



buonorus: kmeTka, oOpraHuM3M, OJKOCHCTeMa, Owocdepa, Makpo- ®
MHKPO3JIEMEHTBI, BATAMHUHBI, 0OMEH BEIIECTB B OpPraHU3ME.

['eorpadus: MuHEpaIbl, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOTAEMbIC, TOILINBO,
pECypCHI.

TexHoMOTHs: XUMHUYECKasi MPOMBIIICHHOCTh, METAJLTy Prusi, MPOU3BOJICTBO
CTPOUTCIIbHBIX MAaTePUANIOB, CEIIbCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, IHIIEBas
IPOMBIIIJICHHOCTh,  (hapMalleBTHYEeCKass  MPOMBINIICHHOCTh,  IPOHM3BOJICTBO
KOCMETHYECKHX IPernapaToB, IPOW3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAIOB,
AJIEKTPOHHAS MPOMBIIIEHHOCTD, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 XMUMHNN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHHMA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHMS
oOydJalmuMuUcsi MporpaMM CpeAaHero oOmero oOpa3oBaHHsA (JUYHOCTHBIM,
METanmpeJAMETHBIM W TpeAMeTHbIM). HaydHo-mMeTonudeckoil OCHOBOW s
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOTPAMM CPEIHEr0 OOIEro
00pa3oBaHUS SIBISIETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO.

B cooTBercTBUM C CHCTEMHO-IEATEILHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHSD» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHMs BbIIEIEHBI CIETYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYAIOMIMMHCS POCCUNUCKOW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTU U CAMOOIIPEAEIICHHUIO;

HaJIU4YMEe MOTUBALIUU K O0YyUYEHUIO;

L[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEHW U MCTOPUUYECKHUX TPAJAULINM 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOyuaroluxcs pPYyKOBOJCTBOBAaThCS B CBOEH
JESATENbHOCTH LEHHOCTHO-CMBICIOBBIMH yCTAHOBKAMHU, MNPHUCYIIMMH LIEITOCTHOU
CUCTEME XMMHUUECKOI0o 00pa3oBaHMs;

HaJIM4Me MPAaBOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTAaBUTH
LEJIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaMera «XHUMHUsS» AOCTUTalTCA B
€ANHCTBE YYEOHOM M BOCHUTATEIBHON JEATENBHOCTM B COOTBETCTBUHM C
T'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU
U HaeaaMd POCCUHUCKOTO TPaKJAHCKOrO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMd ¥  TpaBUJaMU  TOBEACHHUSA,  CIOCOOCTBYIOIIMMU  MpoIleccaM
CaMONIO3HAHUA, CaMOpPa3BUTHA M HPABCTBEHHOTO CTAHOBJIEHUS JUYHOCTU
00yuarommxcs.

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHMS NpeaMeTa «XUMHUS» OTpPaXKaroT
c(hOpPMUPOBAHHOCTh OTBITa I[MO3HABATEILHOW U TPAKTUYECKON ACSTENbHOCTH
00y4JaromuXCsl M0 pealn3aliy MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YacCTH:

1) rpakaaHCcKOro BOCIMTAHMA:

OCO3HaHUS 00YYaIOMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00A3aHHOCTEM,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpMax U TMpaBUiaX MEXINYHOCTHBIX
OTHOIIICHUH B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOU AESITEIBHOCTH MPU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH yUEOHbIX U MO3HABATENIbHBIX 33a4, BBINOIHEHUN XUMHYECKHUX
JKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUnYHbIX BUIOB YUEOHOH JEATENbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHUSA

LHEHHOCTHOTO OTHOILIEHUSI K HWCTOPUYECKOMY U HAy4YHOMY HAaclIeJIUI0
OTCYECTBCHHON XMMHH,;

YBaXEHUSI K MPOLIeCCy TBOpYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKOTO
OPUMEHEHUSI XMMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh PE3yJIbTaT
JUIUTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX OSKCHEPUMEHTAIbHBIX  IOHMCKOB,
IIOCTOSIHHOTO TPYJ1a Y4YE€HBIX U IPAKTUKOB,;

WHTEpECa U M03HABATEIbHBIX MOTUBOB B IOJIYYEHHUH U ITOCIIEIYIOLIEM aHATIN3E
UH(pOpPMAIIKU O MEPENOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHOIN XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITIOBECHUS;

CIOCOOHOCTH OLICHMBATh CUTYallUH, CBA3AHHBIE C XUMUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSACh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IMOBEJEHUE M IMOCTYIKH CBOUX TOBapHIIEH C
NO3ULMKA HPAaBCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHHUE IOCIEICTBHM 3THX
MOCTYTIKOB;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

NOHUMAHUA LEHHOCTEH 370poBOro U 0Oe30macHoro oOpasza KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOTO OTHOIIEHHMSI K COOCTBEHHOMY (PU3UYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

coONoieHns TpaBuil 0e30MacHOro OOpallleHusi ¢ BEUIECTBAMU B OBITY,
IIOBCEAHEBHOM )KU3HU U B TPYJAOBOU AEATEIBHOCTH;

NOHUMAHUS LEHHOCTU NpPaBWI HHIWBHAYAIBHOTO M  KOJJIEKTHBHOTO
0€3011acHOTO MOBEEHUS B CUTYaLUsX, YTPOKAIOIIMX 30POBBIO U KU3HU JIOJEH;

OCO3HaHUs TOCHEACTBUM W HEMPUITHUS BPEAHBIX MPUBBIUEK (YMOTpeOieHus
QJIKOT0JIs, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCTIMTAHMSI:

KOMMYHHUKaTUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BaTEIbCKOU
NESITeIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUYECKOM M  Jpyrux BUAax
NEeSTENbHOCTH;

YCTAaHOBKM HA aKTHMBHOE YYacTHE€ B PEUICHUM NPAKTUYECKUX 3aaad
COLIMAJILHOM HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MpodeccHil pa3iudyHOro pojaa, B TOM
YHUCJI€ Ha OCHOBE MMPUMEHEHUS MTPEMETHBIX 3HAHUM M0 XUMHUH;

YBAKEHUS K TPYAY, JIOISIM TPyJla U pe3yiabTaraM TPYJIOBOM AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHON TPaeKTOPHUU
oOpa3oBaHus, Oynaymieii mnpodeccny W peaau3alud COOCTBEHHBIX JKHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, COCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEHN 00111eCTBa;

6) 3K0JI0rMYEeCKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 1EIECO00Pa3HOT0 OTHOLIEHUS K NPHUPOAE, KaK HCTOYHHUKY
CYIIECTBOBAHHMS KU3HU Ha 3eMIIE;

MOHUMAaHUs TJIOOATBHOIO XapakTepa SKOJOTUYECKHX MpoOJieM, BIMSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MMPUPOJTHON U COLMAIIBHOW CPELBI;

OCO3HAHUSI HEOOXOJUMOCTH WCIIONB30BaHUS JOCTDKEHUW XUMHH  JJIsI
peLIEHUs] BONIPOCOB PALIMOHAIBHOTO NPUPOAOTIOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCIIIMX BPEI OKPYIKAOIIEH
IPUPOJTHON cpeie, YMEHHS MPOTHO3UMPOBATh HEOJIArONPHUATHBIE JKOJOTHYECKHE
NOCJHEACTBUS NPEANPUHUMAEMBIX IEVCTBUM U MPEIOTBPAIAT HX;

HAJIMYMS Pa3BUTOTO IKOJIOTUUECKOTO MBIIUICHUS, YKOJIOTUYECKON KYIbTYPHI,
OmbITa JEATEIIbHOCTH HKOJIOTHYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaThCS UMM B TO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIBbHOMN
IPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO TMPOTUBOCTOSITH HUICOJIOTUU
xemopoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOU MPAKTUKH,

MOHUMAHUS CHeNU(PUKA XUMHMA Kak HAyKd, OCO3HaHUs e€ poiu B
(GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOIO MBIIUIEHUS, CO3JaHUM LIEIOCTHOTO
IpeacTaBieHus] 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE MPHUPOJAbI U YETOBEKa, B
MO3HAHUU TPHUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOIeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO0OWM 3HAYUMOCTH XHUMHUHU Ui COBPEMEHHOM
UMBWIN3ALNN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH U BaXKHOW POJIU B CO3IaHUU
HOBOM 0a3bl MaTepHAIbHOM KYyJIbTYphl, PELUIEHUU TJI00ATBHBIX MpolseM
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, YHEPIETUYECKOW, UIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, OOCCIECYCHUH YCIOBUN
YCHEMIHOTO TPY/1a U 3KOJIOTHYECKH KOM(POPTHOM KU3HHU KAKIOTO YjieHa OOLIECTBA;

€CTECTBEHHO-HAyYHOW T'PaMOTHOCTU: TOHUMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJI aHAIN3a U OOBSCHEHUS SBJICHUM OKPY’KAIOIIEro MUpa U



MIPOUCXOISAIINX B HEM U3MEHECHHM, YMEHHUS JIe7IaTh 000CHOBAHHBIC 3aKIIFOUCHHS Ha
OCHOBE HAyYHBIX (DAKTOB M HMEIOIITUXCS JAHHBIX C IEJIBIO MOTYUCHUS TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCIIOJIb30BaTh XUMHUYCCKUE 3HAHUS TS
perieHus mpo0JieM B peajbHbIX KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO M UCCIIEA0BATENIbCKOM ACSITENbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTH K  HEMPEPBIBHOMY OOpa30BaHHIO W
camMmo00pa30BaHHI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH MMOTPEOHOCTSIMH;

WHTEpeca K 0OCOOCHHOCTSIM TpyJa B pasnuyHbIX chepax mpodeccrnoHambHOM

NEATEIILHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pPe3yJIbTaThl OCBOECHUS YYEOHOro mpeamera «XuMus» Ha
ypOBHE cpeaHero o61mero o0pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE IS dbopMHUpOBaHUS ~ MHPOBO33PEHUS  OOYyYarOIIUXCS
MEXIUCHUIUTMHAPHBIE (MEXIPEIMETHbBIE) O0IeHAYYHbIE MOHITHSA, OTpa)Karoline
LIEIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUupUKYy METOJIOB IO3HAHUS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIEeCTBO, SHEPTHs, SIBICHUE,
MpoILIECC, CUCTEMA, HAYUYHBIN (DaKT, NPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIe0BaHue, HAOIIOACHUE, U3MEPEHHE, FIKCIIEPUMEHT U JIpYTHE);

YHUBEpCAJIbHBIE y4eOHbIC NEUCTBUSA (TIO3HABATEIbHBIE, KOMMYHHKATUBHBIE,

pEryJsiTUBHbIE), o0ecreynBarome dbopmupoBaHue (yHKIMOHATBHON
IrPaMOTHOCTHU U COLMAIBHON KOMITIETEHIIUU 00y4arouXcs;
CIOCOOHOCTD oOyyJaroumxcs UCIIOJIb30BAaTh OCBOCHHbIE

MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHHBEpPCAJIbHbIC y4eOHbIE
JIEVCTBUSA B MIO3HABATEIBHOM U COLMAIBHOU MPAKTHUKE.

MeranpeagMeTHbIE PE3yJIbTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAJIbHBIMHU
y4eOHbIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYJISATHUBHBIMU
JIEUCTBUSAMH.

OsBJagenue YHUBEPCAJIbHBIMHU Y4eOHBbIMHU No3HaBaTeJIbHbIMH
JAEeUCTBUSAMU

1) 6a3oBbIe JIOrHYECKHE TeHCTBUSA:

CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyalU3UpoOBaTh  MpoOsemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpENEHATh LEIN JACATECIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTaThl ACITEIbHOCTH C TOCTABJICHHBIMHU LIEISMU;

WCIOJI30BaTh MPU OCBOEHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTEPHbIE MPU3HAKU TMOHSATUM M yCTAHABIMBATh WX B3aWMOCBS3b,



HCITOJIH30BaTh COOTBETCTBYIOIINE TTOHATHUS I OOBICHEHUS OTACIBHBIX (DaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUM IS KiacCU(PUKAIIUKM BEIIECTB U
XAMUYECKUX PEAKIIUN;

YCTaHABJIUBATh MPUYUHHO-CIICJACTBEHHBIE CBS3U MEXIYy H3y4yaeMbIMU
SIBIICHUSIMU;

CTPOUThH JIOTMUECKUE PacCyXJAeHUs (MHAYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTUM), BBISBIISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS B PacCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJTUPOBATH BBHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHSTH B IPOLIECCE TTO3HAHUS, UCIIONIB3YEMbIE B XUMUKM CUMBOJIUYECKUE
(3HAKOBBIC) MOJICINIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) 2JIEMEHTa, XUMHUecKas popMyJia, ypaBHEHUE XUMUYECKOM peaKIuu
— MPU PEIICHUH YYEOHBIX MO3HABATEIBHBIX W MPAKTHUYECKHUX 3a/ad, MPUMEHAThH
Ha3BaHHBIE MOJICJIbHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTePHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a3oBbl€e HCCJIE0BATEIbCKHE 1€ CTBUSA:

BJIaJIcTh OCHOBAMHM METOJIOB HAy4YHOTO IO3HAHMS BEIICCTB M XHUMHUYECKHX
peaKkuuu;

dhopMyIHpPOBATh IIEIU U 3a/1a4l UCCIICIOBAHMS, UCIIOIb30BaTh MIOCTABIICHHBIC
U CaMOCTOSTENbHO C(OpPMyIMpOBaHHBIE BOMPOCHl B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIs1 (POPMHUPOBAHMS THIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXKICHU;

BJIaJICTh HABBIKAMHM CAMOCTOSITEIBHOTO TUIAHUPOBAHUS U TMPOBEICHUS
YYCHUUECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
mporiecca, CaMOCTOSATEIbHO MPOrHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIeHHS ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINM OTYET O MPOJEIaHHON paboTe;

NpUoOpeTaTh OMNBIT YUYEHUYECKOW HCCIEN0BATEIbCKOM W MPOEKTHOM
NESITETBHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a]1a4, TPUMEHECHHIO PA3IUUYHBIX METOJI0B
IMO3HAHUI.

3) paboTa ¢ undopmaumei:

OPUEHTUPOBATbCA B Pa3IWYHBIX HCTOYHUKAX HWHPopManuu (Hay4HO-
MOMyJIsipHAsl JIMTEpaTypa XHUMHYECKOTO COJEpKaHMs, CIPABOYHbIC MOCOOUS,
pecypcel HTepHeTa), aHATU3UPOBaTh MHGPOPMAIIMIO PA3INYHBIX BUIOB U (GopM
MPE/ICTaBIICHMUS, KPUTUYECKHU OIICHHBATH eé JIOCTOBEPHOCTh n
HETPOTUBOPEUNUBOCTH;



dbopMynHUpoBaTh 3alpPOChl U MPUMEHSATh PAa3IUYHbIE METOJbI NPU TIOUCKE U
oTOope wuHbOpMaLMK, HEOOXOAWMOW Jisi BBINOJHEHHUS YYEOHBIX 3ajad
OMPEIEIIEHHOTO TUIIA;

MpUOOpeTaTh OMBIT MCMHOJBb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTUMalbHYI0  (OpMY  MpEACTaBICHUS
uH(popmaiuu (cxeMsbl, rpaduKu, TMarpaMMbl, TAOJIULIBI, PUCYHKU U APYTHE);

MCIOJIb30BaTh HAYUYHBIH SI3bIK B KAUECTBE CPECTBA MPU PAbOTE C XUMUIECKON
uH(popMaIel: NPUMEHATh MeXNpeaMeTHble ((PU3MUEeCKue W MaTeMaTHYeCKHE)
3HAKU U CUMBOJIBI, (DOPMYJIBI, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUWYECKHUE CpEICTBA
HaTJIS,THOCTH.

OBJaeHne yHMBepPCAIbHBIMIA KOMMYHUKATUBHBIMH J1€iiCTBUSIMM

3aJ1aBaTh BOIPOCHI MO CYUIECTBY OOCYKJIa€MOIl TeMbl B XOJ€ HUaiIora u/uin
JIUCKYCCUM,  BBICKA3bIBaTh  HUJICH, (OPMYJIHPOBATb CBOM  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIMOJTHEHUS MPEII0KEHHOM 3a/1auH;

BBICTYNATh C TpE3eHTAIMEel pe3ybTaTOB IMO3HABATEIbHOW JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU BBIMOJTHEHUU
XUMHUUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW padOThl MO MCCIETOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIIECTB, peaju3alli YYeOHOro MpOoeKTa U (POPMYIUPOBATH BHIBOBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIENOBAHUN MYTEM COMIACOBAHUS MO3UIIMN B
x0/€ 00CYyXAeHUS U 0OMEHAa MHEHUSIMHU.

OBJjiaieHne YHHBEPCAJIbHBIMU PEryJasiTUBHBIMHU 1€ CTBUSIMHU:

CaMOCTOSITENIBHO TUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIIbHYIO
NEeSTENBHOCTh, Ompeaensas e€ Lead W 3aJadyd, KOHTPOJIHUpPOBaTh M MO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJfOPUTM JIEUCTBUA TIPHU
BBITIOJTHEHUM Y4YEOHBIX UM HCCIEIOBATEbCKUX 3a7ad, BbIOMpaTh HauOoJiee
3 exTuBHbI crocod MX peleHus ¢ y4y€TOM TNOJYy4YeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIbTATDBI

10 KJTIACC

IIpenmeTHble pe3yibTaThl OCBOCHHMSI Kypca «OpraHuyueckas XUMUSD»
OTpPaXkaroT:

chOPMHUPOBAHHOCTh  TPEJACTABICHHH O XHMHUYECKON  COCTaBIISIONISH
€CTECTBCHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUHU B IO3HAHWH SBJICHUW TPUPOBI,



B (OPMHUpPOBAHWUW MBINUICHUSI W KyJIbTYphl JIMYHOCTH, €€ (yHKIMOHATBLHOMN
rpaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUs] IPAKTUUECKUX 3aJ1ady U DKOJIOTUYECKU
000CHOBAaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IIPUPOTHON CpeJie;

BIIQJICHUE  CHUCTEMOM  XHMMHWUYECKHUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TOHATUS (XMMHYECKUW DIEMEHT, aToOM, JJIEKTPOHHAas
00010YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKas
CBS3b, CTPYKTypHasi (opmyna (pa3BEpHyTass M COKpall€HHAas), MOJIb, MOJISIpHAs
Macca, MOJISIpHBIN 00BEM, YTIIEPOIHbIN CKeNeT, (yHKIIMOHAIbHAS TPYIINa, pauKal,
H30MEPUSl, U30MEPhI, TOMOJIOTHYECKUM PSiJl, TOMOJIOTH, YTJI€BOAOPOIbI, KUCIOPOI U
a30TCOJEpKAIIUE COCIUHEHUS, MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCJAMHEHUS);, TEOPUM M 3aKOHBI (T€OpHUS CTPOCHUS
oprannyeckux BemiectB A. M. byTiepoBa, 3akOH COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJWYECKHI SA3bIK XHUMHUU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XUMHYECKHUX
SBJIICHUM, (DAKTOJIOTUYECKHUE CBEICHUS O CBOWCTBAaX, COCTaBe, IOJIYyYCHUU U
0€e301acCHOM HCIIOIb30BAaHUM BAXXHEHIIMX OPTraHWYECKUX BEIIECTB B OBITY H
IPaKTUYECKOHN JESTEIIbHOCTU YEJIOBEKa,

c(hOpMHUPOBAHHOCTh YMEHHUU BBISBISATh XapaKTEPHbIC MPU3HAKK TOHSATUM,
yCTaHaBIIMBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIIUE MOHSATHUS IMPHU
OTNIMCAaHUM COCTaBa, CTPOCHUS U NPEBPAICHUN OPTaHUUECKUX COCTUHEHUN;

c(hOPMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JUIS
COCTAaBJICHUSI MOJIEKYJIAPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMysT OpraHMYeCKHMX BEIIECTB M YPaBHEHUN XHUMHUYECKUX PEaKIui,
W3rOTaBIMBATh MOJIEIM MOJIEKYJI OPraHMYECKUX BEUIECTB ISl WILTIOCTpAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAMICKHOCTh W3YUEHHBIX
OpPTaHMYECKUX BEIIECTB IO UX COCTAaByY U CTPOCHHUIO K OMNPEAeTIEHHOMY
KJIacCy/Tpynmne CcoeAuHEHUuM (yIiaeBOJOpPOAbl, KHUCIOPOJI M a30TCOAep Kalue
COEMHEHUSI, BBICOKOMOJICKYJISIPHBIE COEJMHEHMS), JaBaTh MM Ha3BaHUS IO
cucreMarnueckor HomeHkiarype (IUPAC), a take NpUBOAWUTH TPUBUAJIBHBIC
Ha3BaHUSI OTACIBHBIX OPraHWYECKUX BEIIECTB (ITWJIEH, MPOIMWICH, AalETUJICH,
ATUJIEHTIIMKOIb, TIUIEPHUH, (DeHon, GopManbaeru]], aleTaablIerul, MypaBbUHas
KHUCIIOTa, YKCYCHAsl KUCI0Ta, OJICMHOBAsI KUCIIOTa, CTEApUHOBAsI KUCIIOTA, TJII0K034,
bpyKTO3a, Kpaxmal, 1eJIII0JI03a, TIIUIMH);

chOPMUPOBAHHOCT, yMEHUSI OMNPEACNATh BHUABI XUMHUYECKOM CBSI3U B
OPTaHUYECKUX COCAMHEHUSIX (OJMHAPHBIC U KPaTHBIC);

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH TOJOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. BytnepoBa st 00bSICHEHHST 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUS; 3aKOH COXPAHEHUSI MaCChl BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh COCTaB, CTPOCHUE, GPU3NUECKHEC
U XUMUYECKHE CBOWCTBA THUIWYHBIX TMPEACTABUTEIICH pa3IWYHBIX KIJIACCOB
OpraHWYEeCKUX BEIIECTB (METaH, 3TaH, dTUICH, MPOIWICH, alleTWIeH, OyTaauen-1,3,
MeTwiOyTaauen-1,3, 0eH30J1, METaHOJI, TAHOJI, STUJICHIJIMKOIb, TJULEPUH, PeHOII,
aleTalbAeTU, MypaBbUHAs M YKCYyCHAs! KUCJIOTHI, TJIF0K03a, KpaxMal, IeIITI0103a,
AMUHOYKCYCHasl KHCIJIOTa), WITIOCTPUPOBATh TEHETUYCCKYIO CBSI3b MEXIAY HHMHU
YPaBHEHUSMH COOTBETCTBYIOIINX XHWMHUYECKMX PEAKIUA C HCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMyT;

c(hOpPMHUPOBAHHOCTh YMCHHS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
ChIpbs (He(PTh, MPUPOIHBIN Ta3, yTOh), CIIOCOOBI UX TTEPEPAOOTKU U MPAKTUIECKOE
IpUMEHEHNE TIPOYKTOB TIEpepadOTKH;

cOPMHUPOBAHHOCTh YMEHHMI NPOBOJUTH BBIUUCICHUA MO XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIM TPOIYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB
WJTU TIPOYKTOB PEAKITUH );

chOPMUPOBAHHOCTh YMEHHUI BIIAJIETh CUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCHOJIb3YEMbIX B XUMUU NPU U3YYCHUU BEIIECTB U
XUMWYECKUX SIBICHHUN (HaOIOICHHE, M3MEpPEHNe, SKCIICPUMEHT, MOJICTTUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHMYECKHE 3HAHUS ISl TPUHATUS pEUICHUN B
KOHKPETHBIX JKH3HEHHBIX CHUTyalWsIX, CBS3aHHBIX C BENIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJII0/IaTh MTPaBUJIa MTOJIb30BAHUS XUMUYECKOM
nocyJoM U J1abopaTOPHBIM OOOpPYJOBaHHMEM, a TaKXe IMpaBWiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMH IO BBHITIOJIHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOPMHUPOBAHHOCTh yMEHUW ITUTAHUPOBATH W BBHIMIOJHITh XUMHYCCKHIM
AKCIICPUMEHT (IIPEBPAIICHHS OPTaHMYECKUX BEIECTB MPY HArPEBaHHH, ITOTyUCHUE
ATUJIEHA U U3YYEHUE €TO CBOMCTB, KAUECTBEHHbIE PEAKIIUU OPTraHUYECKUX BEIECTB,
JeHaTypanus O€TKOB MPU HATPEBAHWH, IIBETHBIC PEAKIINK OCITKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKHA O€30MacHOCTH Npu OOpalleHMH C BElIeCTBaMU H
1a00paTOpHBIM  000pPYJOBaHUEM, MPEACTABIATh PE3YJbTAaThl XUMHUYECKOIO
JKCIIepUMeHTa B (opMe 3aluch YpaBHEHUN COOTBETCTBYIOLIUMX pEAKIHUN U
(GbopMyIUpPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

cOPMHUPOBAHHOCTh yMEHUW KPHUTUYECKH aHAIU3UPOBATH XHWMHUYECKYIO
uH(pOpMAIUIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHpopmanuu, UHTEpHET U Apyrux);

chOpPMHUPOBAHHOCTh ~ YMEHHUH  coOyrogaTh  TIpaBUJia  DKOJOTHYECKHU
1IeJIeCO00pa3HOr0 TMOBEJEHUS B OBITY W TPYJIOBOM JNEATEIBHOCTH B IIENAX
COXpaHEHHUS CBOETO 370POBbS W OKPYKAIOIICH MPUPOTHON CpEIbl, OCO3HABATH



ONACHOCTh BO3JCHCTBUSI Ha JKUBBIE OPraHU3MBI OMNPEICIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMmbica nokazarens [1/IK, moscHsT, Ha mpuMepax crocoObl
YMEHBIIEHUSI W MPEJOTBPAIlCHUsT KX BPEIHOIO BO3JCHUCTBUS Ha OPTraHU3M
YEJIO0BEKa;

JUIs 00yJarouuXxcsi ¢ OTPaHUYEHHBIMU BO3MOJKHOCTSIMHU 3JI0POBbSI: YMEHHUE
IPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJAaX ITO3HAHUSI BELIECTB U
XUMHUYECKUX SIBJICHUI;

JUIS. CIENbIX W CIA0OBHUIASIIUX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO0 cUcTeMy oOo3HaueHuit JI. bpains ans 3anucu XUMMUYECKUX

dbopmy.

11 KNIACC

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI Kypca «OOmass M HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

C()OPMUPOBAHHOCTh ~ NPEJACTABICHUNA: O XUMHUYECKONM  COCTaBJIAIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBIICHUI TPUPOBL,
B (OpMHpPOBAaHMM MBILUIEHUS U KYJIbTYpPhl JIMYHOCTH, €€ (DyHKIHMOHAIBHOMN
IPaMOTHOCTH, HEOOXOAUMOM JJIsl PELIEHUs] MPAKTUUECKUX 3a7ad U SKOJIOTMUYECKU
000CHOBAaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJHON CPELIE;

BJIAJCHUE  CHCTEMOM  XUMHYECKHX  3HAHWM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TMOHATUS (XUMHYECKUH 3JIEMEHT, aroMm, u3ortom, S-, p-, d-
ANIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISAPHBIA OOBEM,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTD, CTEIIEHb OKHUCIECHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAsI, METAJTMYECKas, BOJOPOAHAS ), KPUCTAIMYECKasl pEeUIETKa,
TUIIBI  XUMHWYECKHX  pPEAKUUH, PpacTBOpP, OJIEKTPOJUTBL,  HEIJIEKTPOJIMTHI,
ANEKTPOJIUTUYECKAST JAMCCOLMALMS, OKHUCINTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM pEaKkUHH, XUMHUYECKOE DPABHOBECHUE); TEOPUHM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON aucconuanmy, nepuoguyeckun 3akoH [[. M. Menpeneesa,
3aKOH COXPaHEHUs MAacChl BELLECTB, 3aKOH COXPAHEHMsI U MPEBPAIICHUs dHEPTUU
IIPU XMMHYECKHX PEAKUUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JEKALUIUE B OCHOBE INOHWMAHUSA NPUYMHHOCTU HU
CUCTEMHOCTH XMMHYECKHX SIBICHUMN, (PAKTOJIOTMYECKUE CBEIAECHUS O CBOWCTBAX,
COCTaBe, MOJTYYEHUH U O€30MIaCHOM HCIOJb30BaHUU BAKHEHIIIMX HEOPraHMYECKUX
BEIIECTB B OBITY M MPAKTUYECKON NEATEIbHOCTH YEJIOBEKa;

c()OPMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC NMPU3HAKU MOHSATHUH,
yCTaHaBJIMBAaTh MX B3aWMOCBS3b, UCIOJB30BATh COOTBETCTBYIOLIUE MOHITHUS NpPHU
ONMCaHUU HEOPTaHUYECKUX BEILECTB U UX MPEBPALLECHUN;

C(OPMUPOBAHHOCTh YMEHHI HCHOJIB30BaTh XUMUYECKYIO0 CHMBOJIMKY s
cocraBieHUs: (GOpMyJl  BELIECTB M  YpPaBHEHUH XMMHUYECKHX  peakUui,



cucremarnyeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTICIIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ras, YIJIEKHUCIbIM ra3, amMMHaK, raméHas
U3BECTh, HETAIIEHAs U3BECTh, TUTHEBAS COJIA, MUPUT U JPYTHE);

c(hOPMHUPOBAHHOCTh YMEHUI OINPEAEIIATh BaJIEHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHMSIX PA3IW4YHOIO COCTaBa, BUJ XHMHUYECKOU
CBS3M (KOBaJIEHTHAs, MOHHAS, METANIMYECKAsl, BOJOPOJHAs) B COCAMHEHUSX, THI
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJIEKYJspHad,
MOHHAs1, METAUIMYECKAs), XapaKTep Cpelbl B BOJHBIX pACTBOPAaX HEOPTaHHUUYECKUX
COCIMHCHM;

c(OPMUPOBAHHOCTD YMEHUI yCTaHaBJIUBAaTh MIPUHAJIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBy K ONpeNeIEHHOMY KJaccy/Tpymme
COEIMHEHMH (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJJIbl, OKCUAbI, OCHOBAaHUS,
KHCTIOTBI, aM(QOTEpHbIE TUPOKCUIBI, COJIH);

Cc(pOpPMUPOBAHHOCTb YMEHHUM PACKPBIBATh CMBICI IIEPUOJANYECKOTO 3aKOHa /[,
N. MenpeneeBa u AEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BICHUTEIbHYIO
U IPOTHOCTHYECKYIO (pyHKIINY;

C()OPMHUPOBAHHOCTb YMEHUH XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHYECKMX 3JIeMeHTOB 14 mnepuomgoB Ilepmoanmueckor CHCTEMBI
xuMudeckux sneMeHToB [I. WM. MenpeneeBa, WCHONb3ysl MOHATHA «S-, P-, d-
AIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHMS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M MX COEIMHEHHM IO MEPUOJAM U
rpynnam I[leproguuecko cucremel xuMudeckux aemMeHToB . 1. Menneneesa;

cOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIWE
XUMUAYECKME CBOMCTBAa HEOPraHMYECKMX  BEIIECTB  PA3IWYHBIX  KIIACCOB,
NOATBEPKJaTh CYIIECTBOBAHUE T'€HETUYECKOW CBS3M MEXAY HEOpPraHU4YeCKUMU
BELIECTBAMH C TOMOILBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLMIA;

c(OPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUUYECKUE PEAKIUHU IO
pa3IMYHBIM IPU3HAKaM (YUCIIy U COCTaBy pEarupyroliudx BEUIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3BMEHEHHIO CTEIICHEW OKUCICHUS JJIEMEHTOB, 0OpaTUMOCTH
peaxkiuy, y4acTHIO KaTau3aTopa);

Cc(OPMUPOBAHHOCTh YMEHHI COCTaBISATh YpPaBHEHHS PEaKIUil pa3IUYHbIX
TUIIOB, MIOJIHBIE U COKPALIEHHbIEC YPABHEHUS PEAKIMl HOHHOTO OOMEHA, yUYUThIBasI
YCJIOBHUS, IIPY KOTOPBIX 3TU PEAKLIUN UAYT IO KOHIIA;

C()OPMUPOBAHHOCTh YMEHUU MPOBOJMUTH PEAKLMH, IOJTBEPKIAIOIIHE
KaYeCTBEHHBII COCTAaB pA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pAaCIO3HABATH
ONBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BELIECTB;



c(OPMUPOBAHHOCTh ~YMEHHM  PAaCKpbIBaTh  CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIIMI MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOIO OanaHca
ATUX PEAKINM;

c()OPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOM
peaKkiuu OT pa3IMyuHbIX (PAKTOPOB; XapaKTeP CMEIIEHUS XUMUUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHelTHero Bo3zeicTeus (mpuniui Jle [llatense);

c()OPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaThb XHUMHYECKHUE MPOIIECCHI,
JeXalllue B OCHOBE NPOMBIIIJIEHHOTO IMOJYYEHHUS] CEPHOM KHUCIIOTBHI, aMMHaKa, a
TaKkke C(POPMUPOBAHHOCTH MPEACTABICHUA 00 OOUIMX HAYYHBIX MPUHLHUIAX U
HKOJIOTHUECKUX MPpoOIeMax XMMHUUECKOTO IPOU3BOICTBA;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHUS C MCIOIb30BaHUEM
MOHSITUS «MACCOBast 10715 BEIIECTBA B PaCTBOPE», OOBEMHBIX OTHOIICHU ra30B MpU
XUMHUUYECKUX PEaKIMIX, MacChl BelleCcTBA WJIW OO0OBbEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacce MU OOBEMY OJHOrO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOTO 3((dekTa peakunu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacCChl
BEIIECTB, MPEBPAILECHUS U COXPAHEHUSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHUM COOJIIOIaTh MpaBuila MOJIb30BaHUS XUMHUYECKOM
MocyJIol u J1abopaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe MpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMHU IO BBIIOJHEHUIO J1a00OpaTOPHBIX
XUMUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUH IUJIaHUPOBAaTh M BBINOJHATE XHUMHUYECKUN
AKCIIEPUMEHT (Pa3joKEHHE MEPOKCHUIA BOAOPOJAa B MPHUCYTCTBUU KaTalM3aTopa,
OTpENIEIeHUEe Cpelbl PpPAacTBOPOB BEIIECTB C IMOMOILIBIO YHHUBEPCAIBLHOTO
UHAMKATOpa, BIUSAHHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM peakiny,
peaklry HMOHHOTO OOMEHa, KaueCTBEHHbIE pEaKIuu Ha cyinb(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE SKCHEPUMEHTAIBHBIX 33a/1a4 [0
TeMaM «Metamnb»y U «Hemeramibdy) B COOTBETCTBUM C TPaBUJIAMU TEXHHUKHU
0e30macHOCTH MpHU OOpallleHUH ¢ BEUIECTBAMHU U J1aOOpaTOPHBIM 000PYI0BaHUEM,
MPENCTaBIATh PE3yJAbTaThl XMMHUYECKOTO HSKCIEpUMEHTa B QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIUil U POPMYIMPOBATH BHIBOBI HA OCHOBE ITHX
pE3yIbTaTOB;

cOPMUPOBAHHOCTh yYMEHUU KPUTUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIUIO, TMOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBA MaccOBOM
KOMMYHHKaIu, IHTepHeT u Apyrux);

C(OPMUPOBAHHOCTb ~ YMEHMM  COONIONAaTh  MpaBuia  HKOJIOTMYECKU
1eaecoo0pa3HOro MOBENEHHUS B OBITY M TPYAOBOM JAEATEILHOCTH B IENAX
COXPAHEHHUsI CBOEr0 370pPOBbS M OKPY KAarOUIEH NPHUPOIHOM Cpelbl, OCO3HABATh
ONAaCHOCTh BO3JEHCTBUS HA )KMBBIE OPraHU3MBbl ONPEIEIEHHBIX BEIIECTB, IOHUMAsI



cvbeicn mokazarens [IJIK, mosicHAT, Ha mpumepax CrocoObl YMEHBINEHUS U
MPEIOTBPAIEHUS UX BPEITHOT'O BO3JACHCTBUS HA OPTaHU3M YEJIOBEKa;

JUIs 00YYaromUXCsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0pPOBbSI: YMEHHUE
MPUMEHSATh 3HAHHWS OO0 OCHOBHBIX JOCTYITHBIX METOJAaX TIO3HAHUS BEIICCTB U
XUMHUYECKUX SIBJICHUM;

JUIS CEeNbIX W ClHa0OBHASIIMX OOYYarOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYIO0 cucTeMy oOo3HaueHuid JI. bpaiinsa mis 3anmMcu XUMHUYECKUX

dbopmy.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuectBo yacos DJIEeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m Kourpoabubie | TIpakTuyeckue
NMporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypent
Pa3znen 1. TeopeTuyeckue OCHOBBI OPTaHUYECKON XUMHH
IIpenmer opranndeckod xumun. Teopus
1.1 CTPOCHHMS OPTaHUYECKUX COCTMHEHUN A. 3
M. byTtneposa
Hroro no pazueiy 3
Paznen 2. YrieBoaopoanbl
2.1 [IpenenbHbIe yIIIEBOIOPOIBI — aJKaHbI 2
99 HenpenenpHbie yriieBoJopoabl: alKEHBI, 5 1
QJIKa/TUCHBI, ATKUHBI
2.3 ApomaTudeckue yriaeBo1I0pOoIbl 2
94 [IpupoiHbIE ICTOYHUKH YTIIEBOIOPOIOB U 3 1
uX rnepepadoTka
Hroro no pazueiy 13
Paznen 3. Kuciopoacoaepsxkanue opranndeckue coeIuHeHust
3.1 CrnupTtbl. deHoun 3
3.9 Anbaeruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnosxHbie 3GupbI
3.3 VYrineBobl 3 1




Hroro no pazneny

13

Pasnen 4. A3orconep:kaniue OpraHnyecKue CoeJUHEHUs

4.1 AmuHbl. AMUHOKUCTOTHI. benku 3
Hroro no pazneny 3
Pa3nen 5. BoicokoMOJIeKyJISIpHbIE COeTMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pasnemny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KITACC

KosuuecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iejioB U TEM nudpoBbIe
Ne n/m P Kontpoabnsie | IlpakTnueckue (ncpp )
NporpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasnen 1. TeopeTuyeckue 0CHOBbI XMMHUH
Crtpoenue atoMoB. [lepuoanueckuii 3akoH
1.1 u [lepuoanyeckas cucTeMa XUMHYECKUX 3
anemenToB JI. 1. MenneneeBa
12 Crpoenue BeniectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKHE PeaKIuu 6 1 1
Utoro no paszneny 13
Paznen 2. Heopranuveckasi Xumus
2.1 Meranisl
2.2 HemeTamnbl 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUUECKHX )
' BEIIECTB
Hroro no pasnenry 17
Pa3gen 3. XuMus ¥ :KU3Hb
3.1 XUMHS U )KU3HD 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3







ITOYPOYHOE IINTAHUPOBAHHME

10 KUIIACC
KosnuecTBo yacos JIEKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bceero Kontposbupie | IipaxTiacckue fl[:;yqemm :)lﬁ;)l)ar;OBaTeanme
padoThI padoThI pecypest
1 [IpenqMeT oprannyeckor XUMUH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUs1 OpraHUYECKUX
2 coequHenuii A. M. Bytieposa, eé 1
OCHOBHBIE MOJ0KEHUS
[IpencraBnenue o Ki1accUpUKAUU
3 oprannyeckux Bemects. Homenknarypa 1
(cuctemaThdeckas) U TpUBHAIBHBIC
Ha3BaHUs OPTaHUYECKHUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH P
5 MertaH u 5TaH — npocTenmme 1
MpEACTAaBUTENN AIIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 DTuUJIEH U NPONUIIEH — IpocTenine 1
MpEeACTaBUTENN AIIKEHOB
8 [TpakTuueckas pabora Ne 1. «Ilonyuenue 1 1
STUJIEHA U U3YYEHHE €0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 MetunoyTtaaueH-1,3. [lomyuenue 1

CHHTETUYECKOI0 KayuyyKa U pe3UHBI




AJIKHHBL; COCTaB U 0COOEHHOCTHU
CTPOEHUSI, TOMOJIOTUYECKUI PSI.

10 AneTuieH — npocTenmmi
Mpe/ICTaBUTENb aJIKUHOB

11 BrlunciieHus o ypaBHEHUI0 XUMHYECKON
peakuuu

12 Apensl: 6eH301 U Tos1yoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBs3b YrieBOJAOPOIOB,
IPUHAIEKALMX K Pa3IMYHbIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPOJIHBIN ra3 U MOMyTHbIC He(TAHbIE
rasbl, HeTh M MPOAYKTHI €€ TIepepadboTKu
[TpupoaHble HCTOYHUKH YTJIEBOJA0POIOB:

15 MPUPOIHBIN ra3 U MOMyTHbIE HEPTAHBIE
ra3pl, HeQTh U IPOIYKTHI €€ mepepaboTKH

16 KonTponbHas padbora no paszaeny
«YTIEBOAOPOIBD)

17 [IpenenpHBIE OTHOATOMHBIE CITUPTHI:
MeTaHOJ 1 3TaHoJ1. BogopoaHast cBsi3b

18 MHOT0aTOMHBIE CIIUPTHI: STUIEHTJIUKOJIb
U TJIMLEPUH
DeHOJI: CTPOCHUE MOJIEKYJIBI,

19 ¢u3nyeckue 1 XuMHUYEeCKUe CBOWCTBA,
pUMEHEHHE

20 Anpaerunsl: hopMaIbACTUA U

aleTalbaerua. AleToH




OIHOOCHOBHBIC ITPEICIbHBIC KAPOOHOBHIC

21 KHUCJIOTBI: MypaBbUHAS M YKCyCHAs

99 [Ipaktuueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIOTBD)
CreapuHOBas U OJICMHOBAs KUCJIOTHI, KaK

23 MPEICTAaBUTEIH BBICIINX KapOOHOBBIX
KHUCTIOT

24 MpU1a KaK COJM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHUE
CrosxHble 3GUPHI KaK TPOU3BOIHBIE

25 KapOOHOBBIX KHCIOT. [ MAPOIU3 CIIOKHBIX
3¢upoB

26 Kupsl: ruIpoIN3, IPpUMEHEHUE,
Ouosoruyeckas pojb >KUpPOB
YTrneBosl: cocTaB, KiIacCupUKaIus.

27 Baxnelinme npeacraBuTeNn: ri0K03a,
dpykTo3a, caxaposa

98 Kpaxmai u 1nemirono3a Kak npupoHbie
MIOJIUMEPBI
KonTponbHas pabora no pazzaeny

29 «Kucnopoaconepkaiiye opraHu4ecKue
COCIMHEHUSD)

30 AMUHBI: METUJIAMWH U aHWIHH
AMUHOKHUCIIOTHI KaK aM(OTepHbIe

31 OpraHUYECKHe COCIMHEHUS, UX
ouonorudeckoe 3HaueHue. [lenTu bt

39 benku xak npupoaHsie

BBICOKOMOJICKYJISIPHBIC COCIUHCHU A




33 OCHOBHbIE TOHATUS XUMUHU 1
BBICOKOMOJICKYJIIPHBIX COSIMHEHUN
OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. 1
[ImacTmaccsl, Kay4yKkH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTnueckue
padoThI

JlaTa
H3yUYeHUs

DJIeKTPOHHBbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcebl

XUMUYECKUHN IIEMEHT. ATOM.
OnekTpoHHas KOHQUrypauus aTOMOB

[Tepuoanueckuii 3akoH u [lepuonnueckas
CHCTEeMa XUMMHYECKUX dmeMeHToB J]. 1.
MeneneeBa, ux CBsI3b C COBPEMEHHOM
TEOpHUE CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKHUX JIEMEHTOB U UX COCIUHEHUI
1o rpynmnam u nepuojam. 3HaueHue
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xuMuueckux snemenToB /.M. Menjeneena
B Pa3BUTHHU HAyKH

CrtpoeHue BemecTBa. XUMHUYECKas CBS3b,
e€ BUJIbl; MEXaHU3MbI 00pa30BaHU
KOBaJICHTHOU CBsI3U. BojopoiHas cBs3b

BasleHTHOCTB. DNEKTPOOTPULATEIBHOCTD.
Crenens okucienus. Bemecrtsa
MOJIEKYJIIPHOTO Y HEMOJIEKYJISIPHOTO
CTpOEeHus

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctuHHBIE M KOJUTOUIHBIE PACTBOPHI.
MaccoBas 710151 BelllecTBa B pacTBOpE




Knaccudukanus u HOMEHKIaTypa
HEOPraHWYECKUX COCAUHEHUM.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX
BEILIECTB, PA3JIUYHBIX KIACCOB

Knaccudukanuss XUMHIECKUX pPEaKIuil B
HEOPTraHUYECKON U OPraHU4ECKON XUMHH.
3aK0H COXpaHEHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHHUs U MPEBPALICHUS SHEPTUHU [IPH
XAMHYECKUX PEAKLUIX

Ckopoctb peakiuu. O6paTuMble peaKkiuu.
XUMHUYECKOe paBHOBECHE

10

[TpakTuueckas padborta Ne 1. «BiusiHue
pa3Iu4HbIX (PAKTOPOB HA CKOPOCTb
XUMHUYECKOU PEAKIIUM»

11

DIIEKTPOIUTHYECKAS JUCCOIHAIHS.
[TonsTHe 0 BoJOpoHOM moka3ateine (PH)
pacTtBopa. Peakiiuu HOHHOTO OOMEHa.
['unponu3 opraHUYeCKux 1
HEOPTaHUYECKHUX BEIECTB

12

OKHUCINTEILHO-BOCCTAHOBUTEILHBIE
peakuuu. [Tonsatue 06 anexTponusze
pacIuIaBOB U PacTBOPOB COJIEH

13

KontponbHas pabora mo pazzaeny
«TeopeTnueckre OCHOBBI XMMHID»

14

MerTaibel, nX I0J0KCHHUE B
[Tepuoandeckoil cucTeMe XUMUIECKHUX
snemenToB 1. . Menaeneea n
0COOCHHOCTH CTpOeHHUs aToMOB. O01IHE
¢u3nyeckue cBOiicTBa METaNIOB




15

CrmuiaBbl METaJIOB. DIIEKTPOXUMUYECKUM
ps HAIPSDKEHUH METAJIIOB

16

XHUMHUYECKHE CBOICTBA BaKHEHUIIINX
METaJIJIOB (HAaTPUM, KaTui, KaJIbIUH,
MarHui, aIIOMUHUN) U UX COCTMHEHUN

17

XUMHYECKHE CBOMCTBA XPOMa, MEJU U UX
COeTUHEHNN

18

XUMHYEeCKHE CBOMCTBA IIMHKA, JKejle3a U uX
COEeIUHEHUN

19

[Tpaktruueckas padorta Ne 2. "Pemenue
AKCIEPUMEHTAJIBHBIX 33a4 10 TEME
«Metannp»"

20

HeMeTaJ'IJ'II)I, X ITOJIOKCHHUEC B
[leproanyeckoi cucteMe XMMUYECKUX
snemenToB JI. . Menaeneea u
0COOEHHOCTH CTPOCHHUS AaTOMOB

21

Pu3n4eCKre CBOWCTBA HEMETAILIIOB.
AnoTponus HEMETaUIOB (Ha IpUMeEpe
KHCJIOpOJIa, cepbl, pocdopa u yriaeposa)

22

XHUMHUYECKUE CBOMCTBA I'aJIOTE€HOB, CEPHI U
HUX COeIUHECHUU

23

XuUMHYECKHEe CBOMCTBA a30Ta, pocdopa u
UX COeIUHECHUN

24

XHUMHYECKHE CBOMCTBA yIIIEpOia, KPEMHUS
U UX COeIUHEHUN

25

[IpuMeHeHne BaXKHEUIIIMX HEMETAJIJIOB U UX
COCIUHEHUU




26

O06001IeHNE U CUCTEMATH3ALN 3HAHUH I10
TeMe «HemeTtannery. Beraucnenus mo
YpaBHEHUSM XUMUYECKUX PEAKIIUN U
TEPMOXHUMHUYECKUE PACUETHI

27

[Ipaktuueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeMe
"Hemetamisl"»

28

KonTponbHas pabora no Temam
«Mertamnep u
«Hemeramnsny/Beepoccuiickas
poBepoyHas paboTa

29

Heopranuueckue u oprannyeckue
kuciotel. Heopranuueckue u
OpraHUYeCcKHe OCHOBAaHHUS

30

AMdoTepHbIe HEOpTaHUYECKHE U
opraHuyeckue coenuHeHus. [ enernyeckas
CBSI3b HEOPTAHUYECKUX U OPTraHMIECKUX
BEIICCTB

31

Poisib xumuu B o6ecrieueHUN
JKOJIOTHYECKOMU, JHEPreTUYECKON U
NUIIEBON O€30MMaCHOCTH, Pa3BUTHH
MeIUIHBI

32

[Tpencrariaenus 06 0OMUX HAYYHBIX
MPUHIIUIAX TPOMBIIUIEHHOTO MMOIYYeHUS
Ba)KHEUIINX BEIIESCTB

33

YemoBek B MHPE BEIICCTB U MAaTCPHUATIOB

34

XUMUs U 310pOBBE YEITOBEKA




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34







YYEBHO-METOAUYECKOE OBECIIEYEHHUE

OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

e TabpuensH O.C., Octpoymos W.T., Cnaakos C.A.//Xumua. ba3osbiit yposeHsb . MpocselleHne

2023
o TaOnuuer: Ilepuoguueckas cucrema xumMmudeckux amemeHToB .M. MeHaeneesa, Tabmuia

PacTBOPUMOCTH, IEKTPOXUMHUYECKUN PsIl HAPSKEHU I METAJLJIOB

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e Tlenppman M.U., FOctparos B.I1. Heopranuueckas xumus . Jlany,2009
e [ymuka H.JI. O6mas xumus. [Tpakrukym. FOpaiit 2019

o Tepenun B.U. u ap. [Ipaktukym o opranuueckoit xumuu. bunom 2015

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
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