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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  CpelHero o0Iero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B  DeaepalibHOM  TOCYAAPCTBEHHOM
obpazoBarenbHoM cTtangapte COO, ¢ yuérom Konnenuuu npenogaBanusi y4eOHOTO
npeaMeTa « XuMus» B 00pa3oBaTenbHBIX opranm3anusx Poccuiickoit deneparum,
peaTN3yIONINX OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, I OCHOBHBIX TOJIOKECHHM
«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 cTtpareruu 00ydeHHs], BOCIIUTAHUS U PAa3BUTHUS OOyJArOIIUXCSA CPEACTBAMU
yueOHoro npeamera « Xumus» aiig 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBHIIU
koHnentyanpHbeie TosioxkeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
CoJIepKaHUsl, PEe3yJIbTaToB OOy4YeHHs] W TpeOOBaHMII K YPOBHIO MOATOTOBKH
BBIITY CKHUKOB.

XUMUYECKoe oOpazoBaHue, MOJIy4aeMoe BBIITY CKHUKaMH
00111600pa30BaTEIbHON  OpraHU3alluM, SIBJISIETCS HEOTHEMIIEMOM YacThi0 HX
obpazoBaHHocTd. OHO CHYXHUT 3aBEpIIAIONIMM JTAllOM peau3aliy  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 IKOJIOTMUECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. Peanmmsyercss xumudeckoe oOpazoBaHUE 0O0yYaromuUXcsi Ha
YPOBHE CPETHETO 00IIEro 00pa3oBaHUs CPEICTBAMHU YU4EOHOTO MpeaMeTa « XUMHUD),
COJIEp)KaHUE U TMOCTPOCHUE KOTOPOTO OMNPEACNICHbl B MPOrpamMMe MO XHUMHHU C
y4€TOM creuu@uKd HayKH XHUMUU, €€ 3HAYeHUS B MO3HAHUU MPHUPOJbI U B
MaTepUATbHOM KU3HU OOIIECTBA, a TAKXKE C YUYETOM OOLIUX IeNeil U MPUHIHIIOB,
XapaKTEPU3YIOMUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro  OOIIero
obpa3oBanus B Poccuiickoit deneparumu.

XuMHUS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPaeT 0coOyI0 poJib B
COBPEMEHHOM IMBWIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MaTepUATbHON KYyJbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ] B GOPMUPOBAHKE PAIIMOHAILHOTO HAYYHOTO MBIIIUICHUS, B
CO3/IJaHHUE€ IICJIOCTHOTO MPEJCTaBICHUSI 00 OKpYXKalollleM MUpPE KaK O €IUHCTBE
IPUPOJBI M YEIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHH Ha OCHOBE IMOHUMAHMUS
BEIIIECTBEHHOI'O0 COCTAaBa OKPY’XKAIOIIET0 MHUpPA, OCO3HAHUS B3aUMOCBSIZH MEXKITY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMH PUMEHEHUS.



TecHO B3aUMOJECUCTBYSI C APYTMMU €CTECTBEHHBIMM HAayKaMH, XUMUS CTaja
HEOTHEMJIEMOW YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO
TPyZa W KHU3HU KaxJoro wieHa ooOmiectBa. CoBpeMEHHas XUMHUA KaKk Hayka
co3ujaTelibHas, KaKk HayKa BBICOKMX TEXHOJOTHH HamlpaBleHa Ha pEIICHHE
MIOOATBHBIX TPOOJIEM YCTOMYHMBOTO PAa3BUTHSI YEIIOBEUECTBA — CHIPHEBOM,
AHEPTreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON OE30MaCHOCTH U OXPaHbl 3I0POBbSI.

B coorBerctBUM C OOIIMMH IHENSIMU W TMPUHUUIAMU CpPETHEr0 OOIIero
obOpazoBanus conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI YpPOBEHD
U3YyYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJUMYI0 WM JUIS 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 COJIEp>KaHHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOIl HAyKU: CUCTEMA
3HAHUM IO HEOPTaHUYECKOW XUMUU (C BKIIOUECHHUEM 3HAHUM U3 00IIeH XUMUU) U
oprannyeckod xumuu. GopMHUpOBaHUE JAHHOW CUCTEMbl 3HAHUN MPU U3YUYECHUH
npeameTa 00eCeunBaeT BO3MOXHOCTh PACCMOTPEHUS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSITUH, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa coaepxkaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHWvecKas XuMus» copmMupoBaHa B MporpamMmme MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TMOJXO0Jla K W3YUYCHHI0 Yy4eOHOTO Marepualia W 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpPEACIEHHBIX
TEOPETUYECKUX YpOBHIX. Tak, B Kypce€ OpPraHMYECKOM XHUMHUM BEIIECTBA
paccMaTpUBaIOTCS HAa YPOBHE KJIACCUYECKOM TEOpUM CTPOCHUSI OPraHHMYECKUX
COCAMHEHUM, a TaKXKE€ Ha YPOBHE CTEPEOXUMHUYECKHX U  DJIEKTPOHHBIX
IpeICTaBICHU O CTpOeHUH BenlecTB. CBeAeHUs 00 U3y4aeMbIX B Kypce BELIECTBaX
JAI0TCA B PA3BUTHH — OT YIJIEBOJOPOIOB A0 CIOXHBIX OHMOJIOTMUECKH aKTHBHBIX
coequHeHnii. B Kypce  opraHm4ecko — XMMHM  IIOJIy4arOT  Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIer0 00pa3oBaHUs MEepBOHAYAIbHBIC
MIPEACTABIICHHUS O XUMUYECKON CBS3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBHUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEeaKIuu.

[log HOBBIM yrJIOM 3peHUsi B mpeamere «XuMus» 0a30BOro YpOBHS
paccMaTpUBaeTCsd U3YUYCHHBIM Ha YPOBHE OCHOBHOIO 00IIEro o00pa3oBaHMs
TEOPETUUECKUI Martepuanl Hu (HaKTOJIOTHUYECKHUE CBEJACHUS O BEIIeCTBax U
XUMHUecKol peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIlas U HeopraHuudeckas
XUMUS» OOyYaromuMCsl TMPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOUUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX M METOJIOJIOTMYECKUX TMO3UIINH,



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

Enunas cucreMa 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM,
CBOMCTBaX M NMPHUMEHEHHH, a TAKKE€ O XMMHUYECKHX PEAKIUSAX, UX CYLIIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs JomnoiHseTcs B Kypcax 10 u 11 kmaccoB aniemeHTaMu
COAEp)KAHUSA, MMEIOIIMMH KyJIbTYypOJOTHUECKUNA W TPUKIAIHOM Xapakrep. OTH
3HAHMS CMOCOOCTBYIOT NMOHMUMAHUIO B3aUMOCBS3M XHMHUHM C JPYTUMHU HayKamw,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBLHON M PAKTUYECKON JESITEIILHOCTH YEI0OBEKa,
CIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU
Y IPAKTUYECKUX NPUI0KEHUA XUMUU, [IOMOTatOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOILIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICIUBATH HHPOPMALIUIO U IPUMEHATD €€ JUIsl IOTOJIHEHUS 3HAaHUH,
pELIeHUS] UHTEIUIEKTYaIbHBIX U 3KCIIEPUMEHTAIBHBIX HCCIEA0BATENbCKUX 3a1a4. B
LEJIOM COJIEp’KaHue y4eOHOro mnpeamera «XUMHS» JIaHHOTO YPOBHS H3yUEHHs
OpUEHTUPOBAHO Ha (POPMHUPOBAHHUE y OOYUAIOMIMXCS MUPOBO33PEHUECKONH OCHOBBI
Ui ToHUMaHus QuiocodCkux UACH, TakKUX Kak: MaTepuaibHOE EIMHCTBO
HEOPTraHWYECKOTO M OPraHUYE€CKOro Mupa, o0ycCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTABOM U CTPOCHHUEM, I03HABAEMOCTh MPUPOTHBIX ABJICHHUMN Iy TEM KCIIEPUMEHTA
U pEUIeHHs] MPOTUBOPEUMI MEXAY HOBBIMU (akTaMd U TEOPETHYECKUMHU
MPEANOChUIKAMHU, OCO3HAHHUE POJIM XMMUHU B PELIEHUU SKOJIOTHYECKUX MpoOsieMm, a
TaKXke MpoodsaeM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, CBHIPbS, CO3aHUSI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmaHe pemenus 3agad  BOCIMTAHMS, pPAa3BUTUA U COLMANIM3ALUU
0oOy4JaromuXcsi NPUHATBIE NPOTPaMMON MO XUMHHM TMOIXOAbl K OIpPEAEICHHIO
COepXaHUs U TMOCTPOCHUSI TMpeAMETa MpeayCMaTpuBalOT (HOpMHUPOBAHKE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBUIM, UMEIOUINX 0a30BO€ 3HAUCHUE JJIs Pa3IMYHBIX
BUJIOB JIEATEJIBHOCTH: pEIICHUS MpoOiieM, TOuCKa, aHaiu3a W 00paboTKU
uHdopmaluy, HEOOXOAUMBIX [JIsi MPUOOPETEHUs OMbITa MPAKTUYECKOH W
HCCIEI0BATENbCKON JIESITEIbHOCTH, 3aHUMAIOLIEH Ba)XXHOE€ MECTO B IO3HAHUU
XUMHH.

B mpakTuke mpenogaBaHus XHMHUM KakK Ha YPOBHE OCHOBHOTO OOIEro
o0pa3oBaHMs, TaK U Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHus, IIPU ONPeIeICHUN
COAEPKATEIIBHON XapaKTEPUCTUKHU LIEJIE H3y4YeHUs MpEeAMETa HaIpPaBICHUEM
MEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO NPHU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUUYECKON HayKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUYECKOU
NESATEIbHOCTH YEJIOBEKa M KAaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJAUYECKOW TOUKHU 3PEHHUSI TAKOM IOAXOJ K OIPEIACICHUIO LIEJIEN W3y4EHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.



CoriacHO JaHHOW TOYKE 3pEHUsl [NIABHBIMH LEJISIMH H3YYEHHs MpeIMETa
«Xumusa» Ha 06a3o0BoM ypoHe (10 —11 ki1.) sBIsAIOTCS:

e (¢opmMupoOBaHHME CHUCTEMbl XMMHUYECKMX 3HAHUM KAk  BakHeHIen
COCTaBJIAIOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JIeXKaT KIHOYEBbIE MOHATHUS, (DyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUU,
OCBOCHHUE fA3bIKA HAyKH, YCBOCHHE WU IIOHMMaHUE CYIIHOCTH JOCTYIHBIX
0000111eHII MUPOBO33PEHUYECKOTO XapaKTepa, 03HaKOMJICHHE C UCTOpUEH HX
Pa3BUTHA U CTAHOBJICHUS,

e (opMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUN, HEOOXOIUMBIX JIJIsl MPUOOPETEHUS YMEHU I
OPUEHTUPOBATHCSI B MUPE BEIIECTB U XUMHUYECKUX SBIICHUN, WMEIOIIUX
MECTO B PUPOJE, B IPAKTUUECKON U OBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JAEATEINBHOCTH, CBSI3aHHBIX C HAOJIIOICHUEM U
OOBSICHEHMEM XHUMHUYECKOTO 3KCIEPUMEHTa, COOMIOJEHUEM MpaBUII
0e30macHOro oOpallleHus ¢ BEIECTBAMH.

Hapsany ¢ atuM, conep:kaTenbHas XapaKTEpUCTUKA LETIed U 3a7a4 U3Y4YCHUs
IIpEeaMETA B POIPAMME IO XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMU TNIPUOPUTETAMHU B CHUCTEME CpeAHero obmiero odpasoBaHus. Ceroans B
MpEenoaBaHuU XMMHH B OOJIbIIEH CTENEHH OTAAETCS NP EANOYTEHHE MPAKTHYECKOU
KOMIIOHEHTE COJEpKaHusi OOy4yeHHUs, OpPHEHTHUPOBAHHOM Ha MOJTOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTeIbHON OpraHu3alluy, BIAJACIONIEIO HE HaOOpOM
3HaHWM, a (QYHKIMOHAIBHOM T'PaMOTHOCTBIO, TO €CTh CHOCOOaAMU M YMEHHUSIMU
AKTUBHOTO MOJyY€HUs 3HAHUM U IPUMEHEHUS UX B PEaJIbHOM KU3HU ISl PEIICHUS
PAKTUYECKUX 3a/1a4.

B cBsA3u ¢ 3TUM nipu M3ydeHUU npeamera « XUMush» JOMUHUPYIOUIEE 3HAUEHNE
npUOOpETAIOT TaKKUe LU U 3a7a4l, Kak:

amanTanusi 00y4aromuXcsi K YCIOBUSAM JTUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMupoBaHWE  HWHTEUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY IMPUHSATHUIO TPAMOTHBIX
pPELICHUN B KOHKPETHBIX U3HCHHBIX CUTYyalUsX, CB3aHHBIX C BEIIECTBAMU U HX
IPUMECHEHUEM;

dopmupoBaHre y OOydaromuxcs KIIIOYEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHIIMI), MMEIOUIMX YHHUBEPCAIbHOE 3HAUYEHHE I pa3IudHbIX BHJIOB
JIESITEILHOCTH: PEIIeHUs MpoOJeM, MOUCKa, aHain3a U 00paboTKu MH(OpMaIuy,
HEO0OXOAUMBIX JJIsl IPUOOPETEHUS ONBITA IEATETbHOCTH, KOTOPas 3aHUMAET BaXKHOE
MECTO B MO3HAHWU XUMHHM, & TAKXKE i1 OLUEHKHU C MO3ULUUKA SKOJOTHYECKOU
0€301acCHOCTH XapaKTepa BIUSHUS BEUIECTB U XMMHUUECKUX MPOLECCOB HA OPTaHU3M
Yen0BeKa U MPUPOIHYIO CpENy;



pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTEIUICKTYalIbHBIX U TBOPUYECKUX
COCOOHOCTEN 00yYarOIIMXCS: CHOCOOHOCTH CAMOCTOSITENBHO MPUOOPETAaTh HOBBIE
3HaHUS 110 XMMHUHU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMU, UCIOJIb30BaTh
COBpeMeHHbIe MH(POPMAIIMOHHBIE TEXHOJIOTUHU JUIsl TIONCKA M aHaW3a Y4eOHOH U
HAYYHO-TIOMYJISPHON HHPOPMALMH XUMUYECKOTO COJIEPIKaHuUs;

dbopmMupoBaHUe U pa3BUTHE Y 00yYAIOMIUXCSI ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeIbHOCTH, COOPAHHOCTH, aKKyPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOUMBbI, B YaCTHOCTH, NpHU IUIAHUPOBAHUM U NPOBEIACHUU XHMHYECKOTO
AKCIIEPUMEHTA;

BOCIHUTAaHHE Yy oOOyyarommxcs YOeXKIEHHOCTH B T'yMaHUCTHYECKOU
HaIpaBIEHHOCTH XWUMUH, €€ BAXXHOW PONHM B PEIICHHH TJI00ATBHBIX TPOOIEeM
PalMOHAIBHOTO MPUPOJIONONIb30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEeHHs MTPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTU OepeXHOTO
OTHOILIEHUSI K TPUPOJE M CBOEMY 3[0POBbIO, a TaKkKe MPUOOPETEHUs OIbITa
WCIIOJIb30BAaHUsl TIONYYCHHBIX 3HAHUM JI1 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».

OO11ee yncao 4acoB, OTBEAEHHBIX JJIsl U3YUEHUSI XUMUHU, HAa 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 MOJI0keHUs. CTPYyKTypHBIEC (DOPMYJITBI
OpPTaHMYECKUX BEIIEeCTB. [ oMojorusi, wuszoMepus. XUMHUYECKas CBsI3b B
OPTaHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

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

OKCIEpUMEHTAIBHBIE METOJIBI HM3YyYEHHUS BEHIECTB M HX IPEBPAIlCHUMN:
03HAKOMJIEHHE ¢ 00pa3liaMy OPraHMYeCKUX BEIIECTB U MaTepruajIaMy Ha X OCHOBE,
MOJENUPOBAHUE MOJIEKYJI OpPraHWYeCKHX BEIIECTB, HAOJIOJACHUE U OIHUCaHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO TMPEBPAIICHUIO 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 3aMeIIeHUs] U TOPEHHMs), HAXOXKJICHUE B MPUPOJE, TOIyUYeHUE U
pUMEHEHUE.

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

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

AJKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHH Psifl. AIIETHIICH
— TMPOCTEHINMI TpPEeICTaBUTENb alKUHOB: COCTaB, CTpOEHHUE, (U3UYECKUE W
XUMHUYECKHE CBOMCTBA (peakiuy THAPUPOBAHUSI, TAJIOTEHUPOBAHUS, TUIpATAILlUH,
TOpeHUs), MOJyYEeHUE U IPUMEHECHHUE.

Apensbl. benzon: cocraB, cTpoeHue, GU3MUECKHE U XUMHYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), IOJyYEHHE U MPUMEHEHHE. T071)ou:
cocmas, cmpoeHue,  uauyeckue U  XuMUueckue  ceoucmea  (peaxyuu
2a7102eHUPOBAHUS U HUMPOBAHUSL), NOAYYeHue u npumernerue. TOKCUYHOCTb ApEHOB.



['eHeTnueckast CBA3b MEXAY YIIIEBOJIOPOAAMH, NPHHAICKAIIUMHA K Pa3IudHbIM
KJIacCaM.

[IpupoaHbIE MCTOYHUKHM YIIEBOAOPONOB. I[IpupOonaHBI Ta3 M NOIyTHBIE
HedTauble Ta3pl. Hedth n e€ mpoucxoxaenue. CrnocoObl nepepadOTKH HEPTH:
NEpPeroHKa, KPEKUHT (TEePMUYECKUN, KaTaIUTUYECKuil), muponus. [IpomykTb
nepepaboTKu HePTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbIN
yTOJib U NPOAYKTHI €r0 nepepadoTKH.

OKCHNEPUMEHTAIBHBIE METOJbl M3y4YEHHUS BEIIECTB M WX IPEBPALLCHUMN:
03HaKOMJIEHHE ¢ 00pa3laMu IIaCTMacC, Kay4yKOB U pe3uHbl, KojuieKuuu « Hed Ty
U «YTO0Jb», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M TaJIOT€HONPOU3BOIHBIX,
IPOBE/ICHHE NPAKTHYECKOW pabOThI: MOJyYEHHE ITUIIEHA U U3yUYEeHUE €r0 CBOMCTB.

Pacuérurle 3amaumn.

Bobuncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIM4YECTBA UCXOJHOTO BEIECTBA WJIM IPOLYKTa PEAaKIMM II0 U3BECTHBIM Macce,
00BEMY, KOJTMUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB HJIU IPOAYKTOB PEAKILIUN).

Kucnopoaconepxkamue opranu4ecKue CoeAUuHEeHHU s

IIpenenbHble OQHOATOMHBIE CHUPTBL. MeETaHONI W 3TaHOJ: CTPOECHHE,
(¢u3znueckue M XUMHYECKHE CBOMCTBA (peakUuMh C AaKTUBHBIMM METaJIaMH,
raJlor€HOBOJIOPOIAMH, TOpPEHHUE), INpUMEeHeHHe. BoaoponHble CBSI3UM MEXAy
MOJIEKYJIaMH CIIUPTOB. J[eficTBHE METaHOJIa ¥ 3TaHOJIa Ha OPTAaHU3M YEJIOBEKA.

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

MeTaJlJlaMH, KaueCTBEHHAsl peakilusi Ha MHOroaTOMHBIE cnupThl). [lelicTBue Ha
OpraHu3M uenoBeka. [[pumeHenne riuuepruHa u 3TUICHTIINKOJIS.

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

Anpaerubl U kemownsl. DOpMaNbIIETUI, aleTalIbJACTUNl: CTPOCHUE,
dusnueckre M XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS U BOCCTAHOBJIECHUS,
KaueCTBEHHbIE PEAKIIUN), TIOJIyYEHUE U IPUMEHEHUE.

OaHOOCHOBHBIE MpeEIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbHHAs U YKCYCHasI
KHUCIIOTHI: CTpOCHHE, (PU3NIECKUE U XUMHUECKIE CBOMCTBA (CBOMCTBA, OOITHE /s
KJ1acca KUCJIOT, peakius dTepuuKaium), noaydeHue u npuMmenenue. CteapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK MPEJCTAaBUTENM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICUCTBUE.

Cnoxnble 3GUPBl KaKk TMPOU3BOJHBIE KapOOHOBBIX KHUCHOT. [uaponus
cnoxHBIX 3upoB. XKupsl. ['uaponus xkupos. [Ipumenenne xkupoB. buonorudeckas
pOJIb KHUPOB.

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



MOJICKYJIBI, PU3NIECKHE U XUMUIECKHE CBOMCTRA (B3aMMOICUCTBHE C THIPOKCHIOM
menu(ll), okucinenne ammuadHbIM pacTBopoM okcuaa cepedpa(l), Bocctanornenue,
Opo’KeHUE TIIOKO3bI), HAXOXKIACHUE B IPUPOJIC, IPUMEHEHUE, OUOJIOTHYecKasi POJib.
®dotocunTe3. OpyKTO3a KaK M30MEP TIIFOKO3BI.

Kpaxman u nemnrono3a Kak npupofHbie noauMepbl. CTpoeHHe Kpaxmania U
neuoa03bl.  du3nyeckue W XUMHYECKHE CBOWCTBAa KpaxMayia (THAPOIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEIIECTB M HX MpPEeBpalllCHUN:
poOBeJIeHUE, HAOIIOJICHHE W OIMMCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAaYECTBEHHbIC PEAKIMU OJTHOATOMHBIX CHUPTOB (OKUCIECHHE 3TaHOJIA
okcugoMm Menu(ll)), MHOroaTOMHbBIX CHUPTOB (B3aMMOJIEWCTBHE TIIMIIEPUHA C
rugapokcuom meau(ll)), anpaernnoB (OKUCIeHHE aMMHUAYHBIM PACTBOPOM OKCH/JIA
cepeopa(l) u tumpoxcumom wmemm(ll), B3ammozeiicTBHE Kpaxmalia C HOJAOM),
POBE/ICHHE MPAKTUUECKOW pabOThI: CBOMCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

Pacuérnsle 3amaun.

Bbluucinenuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Mmacchl, 00BEMA,
KOJIMYEeCTBA MCXOJIHOTO BEIECTBAa WJIM MPOJYKTa PEAKIMH MO0 M3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WIIHM MPOTYKTOB PEAKIIUN).

A30Tco/iepKalllie OPraHuIeCKUe COCTUHEHUS.

AMUHOKHCIIOTHI KaKk aM(OTepHbIE OpraHnYecKue coeAuHeHus. Ou3ndeckue u
XUMUYECKHE CBOWCTBA aMMHOKHUCIOT (Ha mpuMmepe miuiuHa). buomormueckoe
3Hau€HUEe aMUHOKHUCIOT. IlenTumsl.

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 OTNMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYypalusi OEJIKOB MpHU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BricokoMosieKyJIsIpHBbIE COeINHEHM I

OCHOBHBIE MOHSTHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUNA: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AIUU, CPEIHASI MOJIEKYIsIpHAas
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 CBS3H.

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 (PakT, rUnoresa,
3aKOH, TEOpHs, aHAlU3, CHHTE3, Kiaccu(ukarus, mepruoIuIHOCTb, HAOIIOICHNUE,
U3MEpEHUe, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

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

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

['eorpadusi: MuHepanbl, 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 NEPUOA0B. DNEKTPOHHAS KOHPUTYpaIUsi aTOMOB.

ITepnoanueckuii 3akoH u Ilepuoanueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBsi3b NEPUOAMYECKOr0 3akoHa M IleproauMueckoil cHucTeMbl
xumu4deckux 3yeMeHToB JI. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CJOXKHBIX BEIIECTB IO TpPyMNIaM M TMEPUOJaM.
3HavYeHue NEePpUOANYECKOTrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenne BemiecTBa. XUMHYECKass CBA3b. BHIbl XUMUYECKOW CBSI3U
(KOBaJIGHTHasl HEMOJISIpHAs M TOJISIpHAs, MOHHAs, MeTaJndeckas). MexaHu3Mbl
00pa3oBaHMsl KOBAJCHTHOW XUMHUYECKOW CBs3M (OOMEHHBIA W JOHOPHO-
akuentopHseiil). BopoponHas cBs3b. BaneHTHOCTb. DIEKTPOOTPULATENIBHOCTb.
Crenenb okucieHus. MIOHbI: KAaTHOHBI U aHUOHBI.

BemecrtBa  MOJEKYJIPHOTO M HEMOJEKYJISIPHOTO  CTPOEHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTb
CBOMCTBA BEUIECTB OT THUIA KPUCTATUTUIECKON PEIETKH.



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

Knaccuduxanus HEOPTaHUYECKUX COEIMHEHUI. Homenknarypa
HEOPraHWYECKUX BEIIECTB. | eHeTnyeckas CBA3b HEOPraHWYECKHX BEIIECTB,
MPUHAUISKAIIUX K PA3IMYHBIM KJIacCcaM.

Xumnueckass — peakuus. Knaccupukanuss XMMHYECKMX — peakuuil B
HEOPraHMYEeCKOW M OPraHUYEeCKOM XMMHUH. 3aKOH COXPAHEHHS MAacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS YHEPTUH NTPU XUMHUUECKUX PEAKIIUSIX.

CKOpOCTh peakinu, €€ 3aBUCUMOCTb OT PazIW4HbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XWMHUYECKO€ paBHOBecHe. @DakTOpbl, BIMSIIOLME HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onekrponutuueckas auccounanus. CuibHble U cinadbie anekTponutsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCAs, HEUTPAIbHAs, IEJIOYHAs.

OKHMCIUTENPHO-BOCCTAHOBUTENIBHBIE PEAKIIUN.

OKCHEpUMEHTAIBHBIE METOJbl HW3y4YEHHUS BELIECTB M WX IPEBPALLCHUN:
nemoHcTparms Tabnun «[lepuoanueckas cucreMa XxuMudeckux sneMmentoB [l. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAOIIOJIEHUE M
ONMUCaHUE JTEMOHCTPALMOHHBIX U J1a0OPATOPHBIX OMBITOB (PA3JIOKEHUE MMEPOKCHIA
BOJOPOJA B IPUCYTCTBUM KaTaIM3aTOPa, ONPEACIICHUE CPEABI PACTBOPOB BEILIECTB
C MOMOIIIbI0 YHUBEPCAIBHOTO HHIUKATOPa, PEaKIUM HOHHOTO 0OMEHa), MPOBEJECHUE
IpaKkTU4YecKor paboThl « BiusiHue pa3nuuHbIX GaKTOpPOB HA CKOPOCTh XMMHUYECKOM
peakuum».

Pacuérnrble 3amaun.

Pacuérel 10 ypaBHEHMSIM XHUMHUYECKHUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETBHI, PACUETHI C UCIIOJIb30BAHUEM 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
KHCIIOPOJIa, cepbl, hocdopa u yriaeposaa).

XUMHUYECKHE CBOMCTBA BaKHEWIIMX HEMETA/IOB (TalOreHOB, CEphl, a30Ta,
docdhopa, yriuepoga U KpEeMHHS) U HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJCOAEPKAIIUX KUCIIOT, BOJOPOJHBIX COCTUHEHUN ).

[IpuMeHeHNE Ba)KHEUIINX HEMETAIIOB U UX COEAMHEHMI.

Merannel. Ilonoxenne meramuoB B llepuonnueckon cucreMe XMMHYECKUX
sanementoB [[. Y. MenaeneeBa. OcCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mme gusnueckue cBoiicTBa MeTaiioB. CIulaBbl METAJIOB.
DJIEKTPOXUMHUYECKUN AT HANPSKEHUN METaJUIOB.



XUMHUYECKUE CBOMCTBA BAXHEUIIHUX METAUIOB (HATpPUM, KaJlWid, KaJIbIUH,
MarHuii, aTllOMUHUAM, LIUHK, XPOM, JKEJI€30, MEJIb) 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», OOpa3I0B HEMETAIJIOB, pEIICHUE
AKCIEPUMEHTAIIbHBIX 3a7a4, HaOII0JICHUE U OIMCAHUE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHUE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KAaYeCTBEHHbBIC PEAKIIUY Ha KATHOHBI METAJLJIOB).

PacuétHbie 3agaum.

Pacuérel maccel BemiecTBa Wi 00BbEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
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 oOecrieyeHUH 3KOJOTHYECKOM, PHEPTeTHUECKOM M MHUIIEBOU
0€30I1aCHOCTH, Pa3BUTUM MeEIUIMHBL. [lOHSITHE O HAyYHBIX METOJaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUH.

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

YenoBek B MHUpPE BEHIECTB M MATEPUAIOB: BAXKHEUIINE CTPOUTEIbHBIC
Marepuanbl, KOHCTPYKIIMOHHBIE MAaTE€pHUasbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuaibl JJs 3JEKTPOHUKH, HAHOMATEPUAIbl, OPraHUYECKUE U MUHEPAJIbHbIC
ya00peHusL.

XuMHST U 370pOBBE YEJIOBEKAa: MpaBWJIa HCMOJIb30BAHUA JIEKAPCTBEHHBIX
IpernapaToB, IIpaBuiIa 0€30IMaCHOTO UCIIOIB30BAHMS IIPEImapaToB OBITOBOM XUMHUH 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 TIOHITHHA, SBIISIOIIMXCS
CUCTEMHBIMHU IS OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

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

dusuKa: MaTepus, YHEPTUS, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKU YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEISCTBA, (PU3MYECKHUE BEIWYMHBI U SAUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.



buonorusi: kineTka, oOpraHM3M, O3KOcUCTeMa, Ouocdepa, Makpo- U
MHKPOIJIEMEHTBI, BATAMHHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadus: MuHepasnbl, TOPHBIC MOPOJIbI, MOJIE3HBIE UCKOIMAEMbIE, TOILTUBO,
PECYPCHI.

TexHonorus: XxuMuYecKasi MPOMBIIUICHHOCTh, METAJLTYPrusi, MPOU3BOJICTBO
CTPOUTETHHBIX MAaTEePHAIOB, CEIHCKOXO3IWCTBEHHOE IPOU3BOJACTBO, IHIIEBAs
POMBIIIUICHHOCTh,  (papMalneBTHUeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX TMPEerapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAIIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUHA
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-mMeTonu4yeckoil OCHOBOW  JUis
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOTPAMM CPEIHEr0 OOIEro
00pa3oBaHUS SIBISIETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO.

B cooTBercTBUM C CHCTEMHO-IEATEILHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMETa «XHUMHS» Ha YPOBHE CPEIHETrO
o011ero 00pa3oBaHMs BbIIEIEHBI CIETYIOIINE COCTABISIONINE:

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

HaJIM4YMe MOTUBALIUU K O0yUEHHUIO;

L[EJIEHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHUN JTUIYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEHW U MCTOPUUYECKHUX TPAJAULINM 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOyuaroluxcs pPYyKOBOJCTBOBAaThCS B CBOEH
JESATENbHOCTH LEHHOCTHO-CMBICIOBBIMH yCTAaHOBKaMU, MPUCYIIUMH LEIOCTHOU
CUCTEME XMMHUUECKOI0o 00pa3oBaHMs;

HaJIM4Me MPAaBOCO3HAHUS SKOJIOTMYECKON KYJIbTYPhl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaMera «XHUMHUsS» AOCTUTalTCA B
€AMHCTBE YYEOHOM M BOCHUTATEIBHON JEATENbHOCTU B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMU
U HaeaaMd POCCUHUCKOTO TPaKJAHCKOrO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMd ¥  TpaBUJaMU  TOBEACHHUSA,  CIOCOOCTBYIOIIMMU  MpoIleccaM
CaMONIO3HAHUA, CaMOpPa3BUTHUA M HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTH
00yuarommxcs.

JIM4HOCTHBIE PpE3yJbTAaThl OCBOCHHUS NpeaMeTra «XUMUS» OTpaxaroT
c(hOpPMUPOBAHHOCTh OTBITa I[MO3HABATEILHOW U TPAKTUYECKON ACSTENbHOCTH
00y4JaromuXCsl M0 pealn3aliy MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YacCTH:

1) rpakaaHCcKOro BOCIMTAHMS

OCO3HaHUS 00YYaIOMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH,
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 [PU aHAJIN3€ Pa3InYHbIX BUIOB yU€OHOU JNESATEIbHOCTH;

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
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX AKCIIEPUMEHTAJIbHBIX  IOUCKOB,
IIOCTOSIHHOTO TPYJ1a Y4YE€HBIX U IPAKTUKOB,;

WHTEpECa U M03HABATEIbHBIX MOTUBOB B ITOJIYYEHUU U ITOCIEAYOIEM aHATTA3E
UH(pOpPMAIIKU O MEPENOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHOIN XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO NTOBEICHMUS;

CIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSACh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IMOBEJEHUE M IMOCTYIKH CBOUX TOBapHIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IIOCIEICTBUN 3THUX
MOCTYTIKOB;

4) popMHupOBaAHNS KYJbTYPbI 310POBbA:

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

coOJirofieHrss TMpaBwyl 0€30MacHOTO OOpallleHHs C BeIleCTBaMU B OBITY,
IIOBCEAHEBHOM )KU3HU U B TPYJOBOH IEATEIBHOCTH;

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

OCO3HAaHUS MOCIEICTBUN U HENPHUITHS BPEIHBIX MPUBBIYEK (YIOTpPEOIECHUS
QJIKOT0JIs, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

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

YCTAaHOBKM HA aKTHMBHOE Y4YacTHE€ B PEIICHUWM NPaKTUYECKUX 3aaad
COLIMAJILHOM HAaNPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);



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

YBAKEHUS K TPYAY, JIOISIM TPyJla U PE3yJIbTaTaM TPYAOBOU I€ITEIbHOCTH;

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

6) 3K0JI0rMYECKOr0 BOCIIUTAHUSA

HKOJIOTUYECKU 1EIECO00Pa3HOTr0 OTHOILIEHUS K TPUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHHMS KU3HU Ha 3eMIIE;

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

OCO3HAHUSI HEOOXOJUMOCTH WCIIONIB30BAHUSA JOCTHKEHUW XUMHU IS
peLIEHNs] BOPOCOB PALIMOHAIIBHOTO PUPOAOIOIb30BAHMS;

AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCIIIMX BPEI OKPYIKAOIIEH
IPUPOJTHON cpeie, YMEHHS MPOTHO3UMPOBATh HEOJIArONPHUATHBIE JKOJOTHYECKHE
MOCJEACTBUS NPEANPUHUMAEMBIX IEVCTBUI U MIPEIOTBpAIaTh UX;

HaJIM4YWsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIIEHUS, YKOJIOTUYECKON KYJIbTYPBL,
OmbITa JEATEIIbHOCTH HKOJIOTHYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaThCS UMM B TO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIBbHOMN
MPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO TMPOTHUBOCTOSITH HJICOJIOTHHU
xemopoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOU MPAKTUKH,

MOHUMAHUS CHeNU(PUKA XUMHMA Kak HAyKd, OCO3HaHUs e€ poiu B
(GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOIO MBIIUIEHUS, CO3JaHUM LIEIOCTHOTO
peacTaBiieHusl 00 OKpyKaloleM MUpE Kak O €AUHCTBE MPUPOIbl U YelIOBEKa, B
MO3HAHUU TPHUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOIeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO0OWM 3HAYUMOCTH XUMHH IS  COBPEMEHHOM
UMBWIN3ALNN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH U BaXKHOW POJIU B CO3IaHUU
HOBOM 0a3bl MaTepHAIbHOM KYJIbTYphl, PEIICHUU TI00aTbHBIX MpoOIeM
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, YHEPIETUYECKOW, UIIEBOU U
HKOJIOTHUECKON O€30MacHOCTH, B Pa3BUTHM MEIULMHBL, O0ECNEYEHUM YCIOBUN
YCHEIIHOTO TPY/1a M 3KOJOTHYECKH KOM(POPTHOM KU3HH KaXKJIOTO YJieHa 00IeCTBa;

€CTECTBEHHO-HAyYHOW T'PaMOTHOCTU: TOHUMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
NOJIy4aeMble 3HAHUS /I aHAIM3a U OOBSCHEHUS SIBIICHUN OKPYXKAIOLIEro MUpa U



MIPOUCXOAIINX B HEM U3MECHECHHH, YMEHHUSI JIeTIaTh 000CHOBAaHHBIC 3aKTIOUEHUS HA
OCHOBE HAyYHBIX (DAKTOB M HMEIOIITUXCS JAHHBIX C IEJIBIO MOTYUCHUS TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHMS IS
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 )KU3HEHHBIMH IMOTPEOHOCTSIMH;

WHTEpeca K OCOOCHHOCTSM TpyJa B Pa3IUYHBIX cdepax MmpodhecCHOHATBHON
JESITEeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI

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

3HAUUMBbIE IS dbopMHpOBaHUS  MHPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIPEIMETHbBIE) OOIMICHAYYHbIE MOHATUSA, OTPAKAIOIINE
LIEIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUupUKYy METOJIOB IO3HAHUS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIEeCTBO, SHEPTHs, SIBICHUE,
MpoILIeCcC, CUCTEMA, HAYYHBIM (paKT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCCIIe[IOBaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IpyTue);

YHUBEpCAJIbHBIE y4eOHbIC NEUCTBUSA (TIO3HABATEIbHBIE, KOMMYHHKATUBHBIE,

pEryJsiTUBHbIE), o0ecreynBarome dbopmupoBaHue (yHKIMOHATBHON
IPaMOTHOCTH M COLMAIBHOM KOMITETEHIIUN 00YyYaronxcs;
CIOCOOHOCTD oOyyJaroumxcs UCII0JIb30BaTh OCBOCHHbIE

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

MeranpeagMeTHbIE PE3yJIbTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAJIbHBIMHU
y4eOHbIMM  TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PEryJISITUBHBIMU
JIEUCTBUSAMH.

OsBJagenue YHUBEPCAJIbHBIMHU Y4eOHBbIMHU No3HaBaTeJIbHbIMH
JAEeUCTBUSAMU

1) 6a3oBbIe JIOrHYECKHE TeHCTBUSA:

CaMOCTOSITENIBHO  (popMyupoBaTh W aKTyaJIM3UpOBaTh  MpoOsieMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpENENATh LENN JACATEIbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTaThl ACITEIbHOCTH C TOCTABJICHHBIMHU LIEISMU;

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



HCITOJIH30BaTh COOTBETCTBYIOMINE TOHATHUS I OOBSICHEHUS OTACTBHBIX (DAKTOB U
SIBIICHUI;

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

YCTaHABJIUBATh MPUYUHHO-CIICJACTBEHHBIE CBS3U MEXKIYy H3y4yaeMbIMU
SIBIICHUSIMU;

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

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJICINIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) 2JIEMEHTa, XUMHUYeckast (popMyria, ypaBHEHUE XUMHUYECKOU peaKIuu
— MPU PEIICHUH YYEOHBIX MO3HABATEIBHBIX W MPAKTHUYECKHUX 3a/ad, MPUMEHAThH
Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS ISl BBISIBICHHUS XapaKTePHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCJIE0BATEIbCKHE 1€ICTBUSA:

BJIaJIcTh OCHOBAMHM METOJIOB HAy4YHOTO IO3HAHMS BEIICCTB M XHUMHUYECKHX
peaKkuuu;

dhopMyIMpPOBaTh 1IEIU 1 3a/1a4M MCCIICIOBAHUS, HCIIOIB30BaTh MTOCTABICHHBIC
U CaMOCTOSTENbHO C(OpPMyIMpOBaHHBIE BOMPOCHl B KauyeCTBE HMHCTPYMEHTA
MIO3HAHUS W OCHOBBI JJII (DOPMHPOBAHHS THIOTE3bI MO MPOBEPKE IMPaBUILHOCTH
BBICKA3bIBAEMBIX CYXKICHU;

BJIaJICTh HABBIKAMHM CAMOCTOSITEIBHOTO TUIAHUPOBAHUS U TMPOBEICHUS
YYCHUUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMs HAOIIOAATh 32 XOJIOM
mporiecca, CaMOCTOATEIbHO MPOrHO3UPOBATH €ro pe3yibTar, (GopMyJIUpPOBATH
0000IIeHHS ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINM OTYET O MPOJEIaHHON paboTe;

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

3) paboTa ¢ undopmaumei:

OPUEHTUPOBATbCA B PA3IUYHBIX HCTOYHUKAX HWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIMTEpaTypa XHUMHYECKOTO COJEpKaHMs, CIPABOYHbIC MOCOOUS,
pecypcel HTepHeTa), aHamM3upoBaTh MHGOPMAIIUIO Pa3IWYHBIX BUIOB U (OpM
MPE/ICTaBIICHMUS, KPUTUYECKHU OIICHHBATH eé JIOCTOBEPHOCTh n
HETPOTUBOPEUNUBOCTH;



dbopMynHpoOBaTh 3aMpPOCHl U MPUMEHATH PAa3IUYHBIE METOABl MPHU TMOUCKE U
oTOope wuHbOpMaLMK, HEOOXOAWMOW Jisi BBINOJHEHHUS YYEOHBIX 3ajad
OMPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITEJIbBHO ~ BBIOMpaTh  ONTUMAIbHYI0  (GOpMY  MpeACTaBlICHUS
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)
3HAKW U CUMBOJIBI, (DOPMYITBI, 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  HUICH, (OPMYJIHPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIMOJTHEHUS MPEII0KEHHOM 3a/1auH;

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

OBJjiaieHne YHHBEPCAJIbHBIMU PEryJasiTUBHBIMMY /1€/iCTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIIbHYIO
NEeSTENBHOCTh, Ompeaensas e€ Lead W 3aJadyd, KOHTPOJIHUpPOBaTh M MO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJfOPUTM JIEUCTBUA TIPHU
BBITIOJTHEHUM Y4YeOHBIX W HCCIEIOBAaTEeIbCKUX 3a7ad, BbIOMpaTh Hauboliee
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 pe3yabTaThl OCBOCHHS Kypca «OpraHuyeckas XuUMHSD)
OTpPaXkaroT:

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



B (OPMHUpPOBAHWUW MBINUICHUSI W KyJIbTYphl JIMYHOCTH, €€ (yHKIMOHATBLHOMN
rpaMOTHOCTH, HEOOXOAUMOMN NIJIsl PEUICHUS NMPAKTUUECKUX 3aJlad U IKOJIOTUYECKU
000CHOBAaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IIPUPOTHON CpeJie;

BIIQJICHUE  CHUCTEMOM  XHMMHWUYECKHUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TOHATUS (XMMHYECKUW DIEMEHT, aToOM, JJIEKTPOHHAas
00010YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHasi (opmyna (pa3BEpHyTass M COKpall€HHAas), MOJIb, MOJISIpHAs
Macca, MOJISIpHBIN 00BEM, YTIIEPOIHbIN CKeNeT, (yHKIIMOHAIbHAS TPYIINa, pauKal,
U30MEPUSI, U30MEPhI, TOMOJIOTHUECKUM PSIJl, TOMOJIOTH, YTJIEBOAOPOIbI, 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 S3bIK XHUMHUU; MHUPOBO33PEHUYECKHUE 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(hOpPMHUPOBAHHOCTh YMEHHUH BBISIBISATh XapaKTEPHbIC MPU3HAKW TOHSATHM,
yCTaHaBIIMBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIIUE MOHSATHUS IMPHU
OTNIMCAaHUM COCTaBa, CTPOCHUS U NPEBPAICHUN OPTaHUUECKUX COCTUHEHUN;

c(hOPMHUPOBAHHOCTh YMEHHI HCIIOJNIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JIJIsi
COCTaBJICHUSI MOJIEKYJSPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaAIIEHHOMN)
dbopMysT OpraHMYeCKHMX BEIIECTB M YPaBHEHUN XHUMHUYECKUX PEaKIui,
W3rOTaBIMBATh MOJIEIM MOJIEKYJI OPraHMYECKUX BEUIECTB ISl WILTIOCTpAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

chOpMHUPOBAHHOCTh YMEHHUH YCTAaHABIWBATH NMPUHAICKHOCTh H3YyYCHHBIX
OpPTaHMYECKUX BEIIECTB IO UX COCTAaByY U CTPOCHHUIO K OMNPEAeTIEHHOMY
KJIacCy/Tpynmne CcoeAuHEHUuM (yIiaeBOJOpPOAbl, KHUCIOPOJI M a30TCOAep Kalue
COEMHEHUSI, BBICOKOMOJICKYJISIPHBIE COEJMHEHMS), JaBaTh MM Ha3BaHUS IO
cucreMarnuecko HomeHkiarype (IUPAC), a take NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUSI OTACIBHBIX OPraHWYECKUX BEIIECTB (ITWJIEH, MPOIMWICH, AalETUJICH,
ATUJIEHTIIMKOIb, TIUIEPHUH, (DeHon, GopManbaeru]], aleTaablIerul, MypaBbUHas
KHUCIIOTa, YKCYCHAsl KUCIO0Ta, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIOTA, IITI0K034,
bpyKTO3a, Kpaxmal, 1eJIII0JI03a, TIIUIMH);

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

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH TOJOKEHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. ByTnepoBa /st 00bSICHEHHS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHECHHS MACChI BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh COCTaB, CTPOCHUE, GPU3NUECKHEC
U XUMUYECKHE CBOWCTBA THUIWYHBIX TMPEACTABUTEIICH pa3IWYHBIX KIJIACCOB
OpraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUICH, MPOIWIEH, alleTWIeH, OyTaauen-1,3,
MeTwiOyTaauen-1,3, 0eH30J1, METaHOJI, TAHOJI, STUJICHIJIMKOIb, TJULEPUH, PeHOII,
aleTalbAeTU, MypaBbUHAs M YKCYyCHAs! KUCJIOTHI, TJIF0K03a, KpaxMal, IeIITI0103a,
AMUHOYKCYCHasl KHCJIOTa), WLUTIOCTPUPOBATh TC€HETHUYECKYIO CBS3b MEKIYy HUMHU
YPaBHEHUSMU COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUHA C HCIOJb30BAaHUEM
CTPYKTYPHBIX (hOpMyT;

c(OpPMHUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh HCTOYHHUKHU YTIICBOIOPOIHOTO
ChIpbs (He(PTh, MPUPOIHBIN Ta3, yTOh), CIIOCOOBI UX TTEPEPAOOTKU U MPAKTUIECKOE
IpUMEHEHNE TIPOYKTOB TIEpepadOTKH;

c(OPMUPOBAHHOCTh YMEHHMUA NPOBOJAUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU IMPOIYyKTa
pEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB
WJTU TIPOYKTOB PEAKITUH );

chOPMHUPOBAHHOCT, YMEHHMH BIIaJIETh CUCTEMOM 3HAHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3yEeMbIX B XUMHUU NP W3YYEHUU BEUIECTB U
XUMWYECKUX SIBICHHUN (HaOIOICHHE, M3MEpPEHNe, SKCIICPUMEHT, MOJICTTUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHMYECKHE 3HAHUS ISl TPUHATUS pEUICHUN B
KOHKPETHBIX JKH3HCHHBIX CHUTyallWsIX, CBS3aHHBIX C BEMIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOII0/IaTh MTPaBUJIa MOJb30BaAHUS XUMHUUYECKOM
nocyJoM U J1abopaTOPHBIM OOOpPYJOBaHHMEM, a TaKXe IMpaBWiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMH IO BBHITIOJIHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOPMHUPOBAHHOCTh yMEHUH TUTAHUPOBATh U BBIMOJHATh XUMHYECKHUM
AKCIIEPUMEHT (IIPEBPAIICHHS OPTraHUYECKUX BEIIECTB MPU HarPEBAHHH, ITOTyUCHUE
ATUJIEHA U U3YYEHUE €TO CBOMCTB, KAUECTBEHHbIE PEAKIIUU OPTraHUYECKUX BEIECTB,
JeHaTypanusi O€TKOB NMPU HATPEBAHWH, IIBETHBIC PEAKIINHA OEJTKOB) B COOTBETCTBUH
C TMpaBWIaMH TEXHUKHA O€30MacHOCTH TpH OOpalleHMH C BEIIECTBAMH U
1a00paTOpHBIM  000pPYJOBaHUEM, MPEACTABIATh PE3YJbTAaThl XUMHUYECKOIO
JKCIIepUMeHTa B (opMe 3aluch YpaBHEHUN COOTBETCTBYIOLIUMX pEAKIHUN U
(GbopMyIUpPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

cOPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(poOpMaIUIO, TMONYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
uHpopmanuu, UHTEpHET U Apyrux);

chOpPMHUPOBAHHOCTh ~ YMEHHUH  coOyrogaTh  TIpaBUJia  DKOJOTHYECKHU
1IeJIeCO00pa3HOTO TMOBEAEHUS B OBITY W TPYIOBOM JESATEILHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3J0POBbS W OKPYKAIOIICH MPHUPOTHON CpEIbl, 0OCO3HABATH



ONACHOCTh BO3JCHCTBUSI Ha JKUBBIE OPraHU3MBI OMNPEICIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMmbica nokazarens [1/IK, moscHsT, Ha mpuMepax crocoObl
YMEHBIIEHUSI W TMPEJOTBPAlICHUS KX BPEIHOTO BO3ACHCTBHUS HA OpPraHu3M
YEJIO0BEKa;

JUIs 00yJaronuxcsi ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHE
IPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJAaX ITO3HAHUSI BELIECTB U
XUMHUYECKUX SIBJICHUI;

JUIS. CIENbIX W CIA0OBHUIASIIUX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYI0 cUcTeMy oOo3HaueHuid JI. bpaiinsa ans 3anucu XUMHAYECKUX

dbopmy.

11 KJIACC

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

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

BJIAJCHUE  CHUCTEMOM  XMMHYECKMX  3HAHMI, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TMOHATUS (XUMHYECKUH 3JIEMEHT, aroMm, W30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISAPHBIA OOBEM,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTD, CTEIIEHb OKHUCIECHUS, XUMUYECKasi CBS3b
(KkoBaJIeHTHas, MOHHAsI, METAJJIMYECKasi, BOJOPOIHAS ), KpUCTAJUIMUECKas PeIIETKa,
TUIIBI  XUMHYECKHX  pPEaKUWid, pacTBOp, OJIEKTPOJHUTBL,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAST JAMCCOLMALMS, OKHUCINTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM pEaKkUHH, XUMHUYECKOE DPABHOBECHUE); TEOPUHM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON aucconuanmuy, nepuogumyeckunt 3axkoH [[. M. Menpeneesa,
3aKOH COXPaHEHUs MacChl BEILECTB, 3aKOH COXPAHEHMsI U MPEBPAIICHUS dHEPTUU
IIPU XMMHYECKHX PEAKUUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JEKAlIUe B OCHOBE IOHHMMAHUS MPUYMHHOCTH U
CUCTEMHOCTH XMMHYECKHX SIBJICHUW, (PAKTOJIOTMYECKUE CBEIAECHUSI O CBOICTBAX,
COCTaBe, MOJTYYEHUH U O€30MIaCHOM HCIOJb30BaHUU BAKHEHIIIMX HEOPraHMYECKUX
BEIIECTB B OBITY M MPAKTUYECKON NEATEIbHOCTH YEJIOBEKa;

c()OPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSTHIA,
yCTaHaBJIMBAaTh MX B3aWMOCBSI3b, MCIOJb30BATh COOTBETCTBYIOIINE IMOHATUS IPU
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 OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ras, YIJIEKHUCIbIM ra3, amMMHaK, raméHas
U3BECTh, HETAIIEHAs U3BECTh, TUTHEBAS COJIA, MUPUT U JPYTHE);

c(hOPMHUPOBAHHOCTh YMEHUI OINPEAEIATh BaJIEHTHOCTh U CTENEHb OKHCIICHHUS
XUMUYECKUX DIEMEHTOB B COCIMHEHMSX PA3IM4YHOIO COCTaBa, BUJ XUMHUYECKOU
CBS3M (KOBaJIEHTHAs, MOHHAS, METANIMYECKAsl, BOJOPOJHAs) B COCAMHEHUSX, THI
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJIEKYJspHad,
MOHHAs1, METAIUIMYECKAs), XapaKTep CPelbl B BOJHBIX PacCTBOPaX HEOPTraHWYECKHUX
COCIMHCHM;

c(OPMUPOBAHHOCTD YMEHUI yCTaHaBJIUBAaTh NPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBy K ONpeNeIEHHOMY KJaccy/Tpymme
COEIMHEHMH (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJJIbl, OKCUAbI, OCHOBAaHUS,
KHCTIOTBHI, aM(OTEpHbIE TUAPOKCUIBL, CONIH);

c(pOpMUPOBAHHOCTb YMEHHUM PACKPBIBATh CMBICI MEPUOAUUECKOro 3aKoHa Jl.
N. MenpeneeBa u AEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BICHUTEIbHYIO
U IPOTHOCTHYECKYIO (pyHKIINY;

C()OPMHUPOBAHHOCTb YMEHUH XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XHUMHYECKMX 3JIeMEHTOB 14 mnepuomgoB Ilepmoanmueckol CHCTEMBI
xuMudeckux snemeHToB [I. M. MenpgeneeBa, MCHonb3ys MOHATHS «S-, P-, d-
AIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHMS CBOMCTB XMMHMUYECKMX 3JIEMEHTOB M MX COEIMHEHHH IO Mepuojam U
rpynnam Ileproguueckon cucremel xuMudeckux aemeHToB 1. 1. Menneneesa;

cOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIWE
XUMUAYECKME CBOMCTBAa HEOPraHMYECKMX  BEIIECTB  PA3IWYHBIX  KIIACCOB,
NOATBEPKJATh CYIIECTBOBAHUE TI'E€HETUYECKOW CBSA3M MEXAY HEOPraHUYECKUMHU
BELIECTBAMH C ITOMOILBIO YPABHEHNUI COOTBETCTBYIOIIMX XUMUYECKHUX PEAKLIHIA;

c(OPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUUYECKUE PEAKIUHU IO
pa3IMYHBIM IPU3HAKaM (YUCIIy U COCTaBy pEarupyroliudx BEUIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3BMEHEHHIO CTEIICHEW OKUCICHUS DJIEMEHTOB, 00paTHMMOCTH
peaxkiuy, y4acTHIO KaTau3aTopa);

C(OPMUPOBAHHOCTh YMEHHI COCTaBISATh YPaBHEHHS PEAKIUil pa3IHYHBIX
TUIIOB, MIOJIHBIE U COKPALIEHHbIEC YPABHEHUS PEAKIMl HOHHOTO OOMEHA, yUYUThIBasI
YCJIOBHUS, IIPY KOTOPBIX 3TU PEAKLIUN UAYT IO KOHIIA;

C()OPMUPOBAHHOCTh YMEHUU MPOBOJMUTH PEAKLMH, IOJTBEPKIAIOIIHE
KaueCTBEHHBII COCTAaB pAa3JIMYHBIX HEOPTraHWYECKUX BEUIECTB, PACIIO3HABATH
ONBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BELIECTB;



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

c(OPMHUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOMN
peaKkiuu OT pa3IMyuHbIX (PAKTOPOB; XapaKTeP CMEIIEHUS XUMUUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHelTHero Bo3zeicTeus (mpuniui Jle [llatense);

c()OPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHMHUYECKHE IPOLIECCHI,
JeXallle B OCHOBE NPOMBIIIIEHHOTO IMOJYYEHUs] CEPHOW KHUCIIOTBHI, aMMHaKa, a
TaKkke C(POPMUPOBAHHOCTH MPEACTABICHUA 00 OOUIMX HAYYHBIX MPUHLHUIAX U
HKOJIOTHUECKUX MPpoOIeMax XMMHUUECKOTO IPOU3BOICTBA;

c(OPMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYUCIEHUS C HCIOIb30BAaHUEM
MOHSITUS «MACCOBast 10J1s BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH 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 COXpAHEHHs MacChl
BEIIECTB, MPEBPAILECHUS U COXPAHEHUSI SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIOIATh MTpaBuIla MOJIb30BaHUS XUMHUYECKOM
MocyJIol u J1abopaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe MpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBaTh M BBINOJHATE XUMHYECKHI
AKCIIEPUMEHT (Pa3joKEHHE MEPOKCHUIA BOAOPOJAa B MPHUCYTCTBUU KaTalM3aTopa,
OTpENIEIeHUEe Cpelbl PpPAacTBOPOB BEIIECTB C IMOMOILIBIO YHHUBEPCAIBLHOTO
UHAMKATOpa, BIUSHHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM peaklny,
peaklry MOHHOTO OOMEHa, KaueCTBEHHbIE pEaKIUu Ha cyibdar-, KkapOoHaT- 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,
NPEACTaBIsATh PE3ydbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIUil U POPMYIMPOBATH BHIBOBI HA OCHOBE ITHX
pE3yIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIU3UPOBATH XUMHYECKYIO
uH(pOpMaIUIO, TMOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBA MaccOBOM
KOMMYHHKaIUu, UHTEpHET U pyrux);

C(OPMUPOBAHHOCTb ~ YMEHMM  COONIONAaTh  MpaBuia  HKOJIOTMYECKU
1eaecoo0pa3HOro MOBENEHHUS B OBITY M TPYAOBOM JAEATEILHOCTH B IENAX
COXPAHEHHUsI CBOEro 3J0POBbS WU OKPYXKAIOLIEW NPHUPOIHON Cpelbl, OCO3HABATH
ONAaCHOCTh BO3JEHCTBUS HA )KMBBIE OPraHU3MBbl OIPEICIEHHBIX BELIECTB, TOHUMAs



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

JUIs 00yYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAHHWS 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITI03HAHWS BEIIESCTB M
XUMHUYECKUX SIBJICHUM;

JUIS CEeNbIX W ClHa0OBHASIIMX OOYYarOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYIO0 cucTeMy oOo3Hauenuid JI. bpaiinsa ans 3anucu XUMMHUYECKUX

dbopmy.
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10 KUIIACC
KosnuectBo yacos DJIEeKTPOHHBbIE
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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 OPTraHMYECKUX COCTMHEHUN A. 3
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Hroro no pazueiy 3
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2.1 [IpenenbHbIe yIIIEBOIOPOIBI — aJKaHbI 2
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94 [IpupoiHbIE ICTOYHUKH YTIIEBOIOPOIOB U 3 1
uX rnepepadoTka
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Paznen 3. Kuciopoacoaepsxkanue opranndeckue coeIuHeHust
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3.9 Anbaeruasl. KapOoHOBBIE KUCTOTHI. 7 1
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Hroro no pazneny

13

Pasnen 4. A3orconep:kaniue OpraHnyecKue CoeJUHEHUs

4.1 AmuHbl. AMUHOKUCTOTHI. benku 3
Hroro no pazneny 3
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11 KITACC

KosuuecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iejioB U TEM nudpoBbIe
Ne n/m P Kontpoabnsie | IlpakTnueckue (mupp )
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 ITPOI'PAMME 34 2 3
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AxkunonepHoe obmiectBo «M3narensctBo «lIpocsemenuey

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
[Ma6puensy, O. C. Xumus 10-11 knacc. bazoBeiit ypoBeHs. MeToanueckoe

rmocooue

HMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HMHTEPHET
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-

gabrielyan/



		2024-03-14T09:35:49+0700
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ГИМНАЗИЯ № 4"
	Подпись документа




