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MNOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», TpeboBaHM K pe3yabTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHON MPOTPaMMBbl CPEIHEr0 OO0IIero 00pa3oBaHMS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCyAapCTBEHHOM
obpaszoBarensHOM cTanaapte COQO, ¢ yuérom Konnenuuu npenoaaBanust yueoOHOro
npeaMera « XuMHsS» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit denepanun,
pean3yIoNX OCHOBHBIE 00pa30BaTeNIbHbIE IPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUI
«Ctparerun pa3sutus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa 1o 2025
roga» (Pacnopsixenne [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1iel crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTUS OOYyHArOIIMXCS CPEACTBAMU
yueOHoro npeamMera «Xumus» aig 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIH
koHnentyanbHbie monokeHnss ®I'OC COO o B3auMOOOYCIIOBICGHHOCTH IIEJICH,
COJEpKaHUsl, pe3ylbTaTOB OOy4YeHHs MU TpeOOBaHUII K YpPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
00111e00pa30BaTEIbHON  OpraHu3aluM, SBISICTCS HEOTHEMJIEMOM 4YacThi0 HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBepLIAIOUIMM JTAllOM peajn3aliyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, NPHUCYLIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YeJI0BEKa, a TAK)KE IKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS! K CBOEMY 3/I0POBBIO
U MpUpOAHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOyYaromIMXCsl Ha
YPOBHE CpeJIHEro 00111ero 00pa3oBaHus CpeACTBAMU YUEOHOTO peaMeTa « XUMHUSD,
COJIep)KaHUE M TOCTPOEHUE KOTOPOTO OMNpENeSeHbl B MPOrpaMMe MO XHUMHHU C
y4€ToM crneuu@uKd HayKu XUMHHM, €€ 3HAYeHUS B IO3HAHUM TPUPOABI U B
MaTepuaIbHON XKM3HU OOILECTBa, a TaKKe C YUETOM OOIIMX IieJiel ¥ MPUHIIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpPEJHEro  OOIIero
oOpazoBanus B Poccutickoit denepariuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0coOylo poJib B
COBPEMEHHOW IMBUIIM3AIMM, B CO3JJaHUM HOBOW 0a3bl MaTepUanbHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B (popMHpOBaHHUE PallIOHATIBLHOIO HAYYHOTO MBIILJICHUS, B
CO3/IaHUE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIEM MHpE Kak O €IMHCTBE
IPUPOABLl U YEJIOBEKa, KOTOpoe (HOPMHUpPYETCS B XMMHUU HAa OCHOBE NMOHUMAHUS
BEILECTBEHHOI'O0 COCTaBa OKPYJKAOLIET0 MHPA, OCO3HAHUSA B3aUMOCBS3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH O0JIACTSIMH PUMEHEHHUSL.



TecHO B3aMMOJEUCTBYSl C IPYTMMM €CTECTBEHHBIMU HAayKaMH, XMMHUS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W KU3HU KaXJ0oro wieHa ooOmectBa. CoBpeMeHHass XMMHsS KakK HaykKa
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HAampaBjicHAa Ha pEIICHUE
MIO0ANBHBIX TPOOJIEM YCTOWYMBOTO PA3BHUTHS YEIOBEYECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbI 3J0POBbS.

B coorBercTBHM ¢ OOMMMH TENSIMH W TPHUHIMIIAMH CPEIHETO OOIIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 MM Ui  BbIpaOOTKH  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOJOJIKEHUS
00pa3oBaHus B Pa3IMUHbBIX 00JACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuM  TIpeaMeTa «XUMHS»  SIBISIOTCS 0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOm@ass ¥ HEOPraHUYECKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HAYKH: CUCTEMA
3HAaHHWM MO HEOPraHWYECKOW XUMUU (C BKIIOUEHHUEM 3HAHUM U3 OOIIeH XUMHUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHUW IPU HW3YyYCHUHU
npeaMera oO€ecleyuBaeT BO3MOKHOCTh PACCMOTPEHUS BCEro0 MHOrooOpasus
BEII[ECTB HA OCHOBE OOIIMX MOHSTHM, 3aKOHOB M TEOPHUI XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHWYecKas XUMHUs» CPOpMUpPOBaHA B MPOrpaMMe IO XHMHHM Ha OCHOBE
CUCTEMHOT0 TOAXOJa K H3YyUYCHHIO Y4YeOHOTrOo maTepuasa U O00yCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUM Ha  ONPENENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpraHMYeCKOM XUMHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOpUHM CTPOCHHUS OPTraHHYECKUX
COCIMHEHUN, a TaKXke€ Ha YpPOBHE CTEPEOXUMHUUYECKHMX M DJICKTPOHHBIX
MpeCTaBICHUM 0 CTpoeHuHu BeliecTB. CBeleHUs1 00 3y4aeMbIX B Kypce BEIIECTBAX
JAIOTCSl B PA3BUTUM — OT YIJIEBOAOPOIOB JI0 CIIOKHBIX OMOJIOTUYECKH aKTHUBHBIX
coequHeHuM. B Kypce  OpraHMyeckod  XMMHM ~ MOJIYYalOT  Pa3BUTHE
chOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHMs MEPBOHAYAIBHBIE
MPECTABICHUS] O XUMUYECKOU CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMUYECKOU peaKInu.

[Tox HOBBIM yIJIOM 3peHUs B MpeaMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpUBaeTCs HM3yYCHHBIH Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
TEOpEeTUUECKH MaTepual U (HaKTOJOTUYECKUE CBEICHUS O BEIIECTBAX U
XUMHUUecKkoi peakiuu. Tak, B yacTHoCTH, B Kypce «OOImas ¥ HeopraHudeckas
XUMUSD» 00yYaromuMcs TMPeIOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOIOJOTUYECKHUX IMO3UIINM,



riy0ke TOHATH HMCTOPHUYECKOE H3MEHeHHe (YHKIUH 3TOro 3aKkoHa — OT
00o01IaromIeH 10 0OBICHSIONICH U MPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBax W NMPUMCHCHHH, a TAK)KE€ O XMMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpoTeKkaHus qonoiHsercs B kypcax 10 u 11 kiaccoB anemeHTamu
coJlep KaHusl, UMEIOIUMH KYJIbTYPOJOTUUECKUN W TMPUKIATHOM XapakTep. OTH
3HaHMUS CHOCOOCTBYIOT NMOHMUMAHUIO B3aMMOCBS3UM XMMHUHM C JIPYTHUMH HayKamH,
PacKpbIBaIOT €€ pOJIb B MO3HABATEIBHOM M MPAKTUUECKOM JEATEIbHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCTIMTAHHIO YBKEHHUS K TIPOIECCY TBOPUECTBA B 00JACTH TCOPHUH
Y IPAKTUYECKUX MPUTIOKEHUM XUMHUHU, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJieMaX, CBA3AHHBIX C XHUMHEH,
KPUTUYECKU OCMBICIIMBATh HH(POPMAIIUIO U TIPUMEHSITH €€ JIJIsI IIOTTOTHCHHS 3HAaHUH,
pelIeHNs UHTEIUIEKTYJIbHBIX U ASKCIIEPUMEHTAIIbHBIX UCCIIEA0BaTEIbCKUX 3a1a4. B
LEJIOM COJEpKaHuEe y4eOHOro mnpeaMera «XUMUsS» JaHHOTO YPOBHS W3YUYCHHS
OpUEHTHUPOBaHO Ha (GOPMHUPOBAHKE Yy 00YHAIOUTUXCS MHUPOBO33PEHUECKOW OCHOBBI
JUIsl TIOHUMaHusT QUIOCOPCKUX UACH, TaKMX KakK: MaTepHalbHOE E€IUHCTBO
HEOPTaHUYECKOT0 U OPraHMYECKOr0 MUpPa, 00YCIIOBIICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOCHHUEM, MO3HABAEMOCTb IIPUPOJIHBIX SABICHUN MyTEM SKCIIEPUMEHTA
U PpEIICHUS MPOTHUBOPEUYUN MEXAy HOBBIMH (aKkTaMd U TEOPETUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIIEHUU DKOJIOTHUYECKUX MPodIeM, a
TakKe MpoOeM cOepexeHUs: YHEPTETUUECKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.

B nmane pemenHus 3agad BOCHHUTAHUS, Pa3BUTUS M COIMATIU3AIUU
OOy4JaronMXxcss MPHUHATBIE TPOrPaMMON MO XUMHH TOJAXOJbI K OMNPEIeTICHUIO
CollepKaHUs ¥ TOCTPOCHUSI TMpeaMeTa MpeaycMaTpuBaioT (GOpPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBUM, UMEIOMINX 0a30BOE 3HAUYCHUE JJIs PA3JIMUHBIX
BUJIOB JICATCJIILHOCTH: PEIICHUs TpoOJjieM, TOUCKa, aHaiu3a U 00padOTKH
uH(poOpMaMu, HEOOXOAUMBIX MJIsi NPUOOPETEHUS] ONbITa MPAKTUYECKOH U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIONIEN Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHuss XUMHU KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEJIHETO OOIIEro o0pa3oBaHus, MPHU ONpeeIeHUN
COJICPKATEJIbHOW XapaKTepPUCTUKU IIeJIeM H3y4eHUs IMpeaMeTa HamnpaBiIeHUEM
MEPBOCTETNICHHOW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOU
JeSATETLHOCTH YeJIOBEKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyIbTyphl. C
METOJMYECKOM TOYKHM 3pEHUs] TaKOW MOJXOJ K OMNpEIeSICHUIO Iejed H3ydeHHs
MpeMEeTa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHHs TJABHBIMU LEISIMU W3Y4YEHUs IpeaMeTa
«Xumus» Ha 6a3zoBom ypoBHe (10 =11 ki.) sBiIsIFOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW Kak BaKHEUIEH
COCTABJIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOWU
JeXaT KIIFOUEBbIE MOHATHUS, (PYHIaMEHTAIBHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHWMAHHUE CYIIHOCTH JOCTYIHBIX
0000IIeHHIT MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHUE C HCTOpUEN HX
Pa3BUTHSA U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYUYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEAKLINN, HEOOXOUMBIX JUIsl IPUOOPETEHUST YMEHHIA
OPUEHTUPOBATHCS B MUPE BELIECTB MU XWMHUYECKHX SIBJICHUH, UMEIOIIUX
MECTO B IIPUPOJIE, B IPAKTUYECKON U MIOBCETHEBHOW KU3HY;

e pa3BUTUE YMEHUH U CTIOCOOOB JI€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO O3KCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuMm, comepxaTenbHas XapaKTepUCTUKa LeJIed U 3a/1a4 U3y4YeHUs
IIPEIMETA B IIPOTpaMMe 110 XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C
HOBBIMU TNPUOPUTETAMHU B CUCTEME CpeaHero ooduiero oOpazoBanus. CerogHs B
MPENoJaBaHUK XMMUU B OOJIbLIEH CTENEHN OTAAETCS NPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE COJAepkKaHusl OOy4YeHUs, OpPUEHTUPOBAHHOM Ha TMOJITOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTeIbHON OpraHu3aluy, BJAJCIONIEr0 HE HaOOpoM
3HaHUU, a (PYHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMH U YMEHHSIMU
AKTUBHOTO IOJYyYEHUs 3HAHUN U IPUMEHEHUS UX B PEANBHON KU3HU IS PELICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3U ¢ 3TUM NpU U3yYEeHUH MTpeAMETa « XUMUSD» TOMUHUPYIOIIEE 3HAUCHUE
IpUOOPETAIOT TaKUE LIETU U 3a/1a4H, KaK:

ajanrtanusi o0yJaronmxcsi K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
GbopMUpOBaHHE  HUHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO TPaMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CB3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dopMupoBaHue 'y OOyyarolmuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMITETEHIIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAUYEHHE I Pa3IMYHBIX BHUIOB
NeATEIbHOCTH: PEIIeHHs MpoOJieM, MOUCKa, aHailu3a U 00paboTku uHbOpMaIH,
HEOOXOIMMBIX JJIs1 IPUOOPETEHUS OIbITa JEATEILHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B IO3HAHWHM XHMHH, a TAKXE Il OLUEHKH C MO3ULUN 3KOJIOTMYECKOU
0€301MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUUECKHX MPOILIECCOB HA OPTaHU3M
4eJI0BEKa U PUPOJHYIO CpELY;



pa3BUTHE ITO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00yJaroNIXcs: CIIOCOOHOCTH CAMOCTOSATEIBHO MPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSMHU, HCIIOIH30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTUHU ISl TIOUCKA M aHaIHM3a yuyeOHOU U
HAyYHO-TIOMYJISIPHOM HH(DOPMAITUH XHMHYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIOITUXCSI ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0TIOAATeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPHIE 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHUU W MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy oOOydarommxcs YyOSKIEHHOCTH B TyMaHHCTHYECKOU
HAIpPaBJICHHOCTU XUMHUH, €€ BaXXHOM POJU B PEHICHUH TJI00ATBHBIX MPoOJieM
PaIMOHAIBHOTO TPUPOIOTIONB30BAHMS, TIOTIOTHEHUS YHEPTETHUECKUX PECYPCOB U
COXpaHEHUs TPHUPOAHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOTO
OTHOIICHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUS OIBITA
WCIIOJIb30BAHUSl TIOJNYUYCHHBIX 3HAHUM JUIsi TPUHSATUS TPAMOTHBIX pEIICHUN B
CUTYaIIMsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM mIaHe cpeaHero oOmEero o0pa3oBaHUS MPEAMET «XHUMUS)
0a30BOTO YpOBHS BXOJHT B COCTaB MpEeAMETHOU 00sacT «EcTecTBeHHO-HAYYHBIC
PEIMEThBD.

OO111ee Yncio 9acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomero oopasosanus, coctapisieT 68 wacos: B 10 kimacce — 34 yaca (1 gac
B Hegenmo), B 11 kmacce — 34 gaca (1 wac B Heneoio).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[TpenMeT opraHndyeckoi XUMHU: €€ BOZHUKHOBEHUE, PA3BUTUE U 3HAUCHUE B
IOJIyYEHUU HOBBIX BELIECTB M MaTepuasioB. Teopus CTPOEHUS OPraHUYECKUX
coequHeHnit A. M. bytneposa, e€ ocHOBHBIE MosI0KeHUA. CTPYKTYpHBIE (hOPMYIIBI
OpPraHWYECKUX BEMmIeCTB. [omoiorusi, u3oMepus. XHUMHYECKas CBSI3b B
OpPraHUYECKUX COCAMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccupuKaluyu OpraHuyecKkux BeuecTB. HomeHknarypa
OpPraHUYECKUX COEAMHEHUH (CHUCTeMaThyecKkas) M TpUBUAIbHbIE Ha3BaHUs
BaXHEHILINX MPEICTaBUTENEH KIIaCCOB OPraHNYECKUX BEIECTB.

DKCTepUMEHTAIbHBIE METOJBl HM3yUEHHUS BEIIECTB W WX MPEBPaICHUI:
O3HAKOMJIEHHUE ¢ 00pa3IaMy OpraHNYECKHUX BEIIeCTB U MaTepraiaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPTraHMYECKHX BEIIECTB, HAOJIIOACHHE U ONHCAHHE
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHMYECKUX BEIIECTB IPH
HarpeBaHuM (IUIaBJieHWe, OOYTIMBAHUE U TOPEHNE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAn. MeraH u dTaH —
npocTeililine MNpeACTaBUTENN allkaHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa
(peakuuy 3aMelIeHHs M TOPEHMs), HAaXOXKIEHUE B NPUPOJE, MOJIy4YeHHUE WU
PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUNA psAl. DTUJICH W MPONIICH —
npocTeiilie MNpeCTaBUTENN alIKeHOB: (U3MYECKHe M XUMHYECKHE CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaAJIOTEHUPOBAHHUSA, THApATallMM, OKUCJICHUS W
MOJIUMEPU3AIINH ), TOTYYEHUE U IPUMEHEHHUE.

Anxaauensl: OyranueH-1,3 u MetwnOyranueH-1,3: cTpoeHue, BaxkHeHIine
XUMHUYECKHE CBOWCTBa (peakiusi noiumepuszanuu). [lonyueHne CUHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHHMSI, TOMOJIOTHUECKHUNA psijl. ALIETUIICH
— TMpPOCTEHIIMHA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PHU3UUYECKHE U
XUMHYECKHE CBOWMCTBA (peaklMu TUIPUPOBAHMS, TaIOTEHUPOBAHNS, THAPATAINH,
TOPEHHSI ), TIOJTyYeHUE U TPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUYECKME U XUMHUYECKHE CBOMCTBA
(peakuuy rajoreHMpoOBaHMs U HUTPOBAHUs), NOJyUYEHUE U NpUMEHEHHE. T01y0i:
cocmae,  cmpoenue,  Quauyeckue U  Xumuueckue — ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUL), NOyYeHue u npumeHnerue. TOKCHYHOCTb apeHOB.



['eHeTnueckas CBA3b MEXIY YIJIEBOJOPOAAMH, NPHUHAMISKAIIUMHU K Pa3IudHbIM
KJIACCaM.

[IpuponHble MCTOYHMKM YTrI€BOAOPOAOB. I[IpupoaHbIi ra3 u MOIyTHBIE
HeTsaHble Ta3pl. HegTh n e€ mpoucxoxaenue. Crnocodbl mepepaboTku HedTu:
NEPETOHKAa, KPEKUHI (TEpMUYECKHUI, KaTaquTH4eckuil), mnuposu3. [IpoaykTsl
nepepaboTku He()TH, UX NPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHbIi
yroJib U IPOAYKTHI €0 MepepabOTKH.

OKCIEepUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M WX IPEBpALICHUIL:
O3HAKOMJIEHHE C 00pa3liaMH IIacTMace, KayudyKoB U pe3uHbl, Kojuiekiuu «HepTo»
U «YT0JIb», MOJAEIMPOBAHNE MOJIEKYJ YITIEBOJOPOIOB M TaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE IPAKTUUECKOW pabOThl: NOJYyUYEHUE ITUICHA U U3YUYEHUE €r0 CBOWCTB.

Pacuérnrple 3amaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHMHUYECKOW peakuud (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WM NPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MIPOTYKTOB PEAKIUN).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

[IpenenpHble OOHOATOMHBIE CHUPTBHL. METAaHON W JTAHOJN: CTPOECHUE,
¢u3nuecKkue M XUMHUYECKHME CBOMCTBA (peakUMM C AaKTUBHBIMU METaJJIAMH,
rajJjioreHoBOJIOPOJaMH, TOpEHHUE), MpUMeHeHue. BoIopoaHbie CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOIa U ATaHOJIAa HAa OPraHU3M YEJIOBEKA.

MHoOroatoMHble  CHOUPTBL. OJTWIEHIJIMKOAb M  IJIMLEPUH: CTPOCHHUE,
bu3nueckue M XUMHUYECKHE CBOICTBA (B3aUMOJEWCTBUE CO IICIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAas peaklus Ha MHOI0aTOMHble cnupThl). [leficTBue Ha
OpraHu3M 4enoBeka. [[puMeHenue rimieprHa U STUICHTIIMKOJIA.

@DeHoJI: CTPOEHHE MOJIEKYJbl, (U3NYECKHUE U XUMHUYECKHE CBOWCTBA.
Tokcuunocth penosna. [Ipumenenue denona.

Anbaeruipl M Kemouwvl. DopMalbAETHA, AaUCTAIBACTUA: CTPOECHHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMM OKHCIEHUS U BOCCTAHOBJICHHUS,
KAauECTBEHHbIE PEAKLIMH ), IOTYYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpEeNbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAS M YKCYCHAs
KHUCIIOTBI: CTpOEHHE, (PU3NUECKME U XMMHUYECKHE CBOWCTBA (CBOMCTBA, 00IIME AJIs
KJIacca KUCJIOT, peakius sTepuduKaIum), mojrydeHrue u npumenenne. CteapuHoBas
U OJIEMHOBAsi KUCJIOTHI KaK MPEJCTABUTEIN BBICHIMX KapOOHOBBIX KHUCIIOT. Mbliia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBUE.

Crnoxuple 3QUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb )KUPOB.

YrneBompl:  cocTaB, KiaccuduKanus  yriaeBogoB  (MOHO-, OU- H
noJicaxapubl). ['roKo3a — MpOCTEHIINIT MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3NUECKHE 1 XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C THIPOKCUIOM
menu(Il), okucnenne ammuadHbIM pacTBopoM okcua cepedpa(l), BoccraHoBneHue,
Opo’KeHHE TITIOKO3bI), HAXOXKACHUE B IPUPOJE, IPUMEHEHHE, OMOJIOTUYECKAs POJIb.
dortocunTe3. PpyKTO3a KaK U30MEpP TIIFOKO3bI.

Kpaxman u nemnono3a kak npupojiHbie noiaumepbl. CTpoeHue Kpaxmana u
neunono3sl.  du3nueckue M XMMHUYECKHE CBOMCTBA Kpaxmaina (THApOJIU3,
KAUECTBEHHAs PEAKLIMS C HOJOM).

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX MPEBPAILCHUN:
MPOBE/ICHUE, HAONIOACHUE M ONMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Ka4€CTBEHHBIC PEAKIMU OJIHOATOMHBIX CIUPTOB (OKHUCIEHHE STaHOJIa
okcumoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aWMOJCUCTBUE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PaCcTBOPOM OKCHA
cepeopa(l) m rugpokcumom Menu(Il), B3ammopeiicTBUE Kpaxmanaa C HOIOM),
IIPOBEJICHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnblie 3amaun.

Bbluncnenuss 1Mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEaKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEUIECTB UM MPOJAYKTOB PEAKIIUH).

A3oTcoeprkalye OpraHuuaecKue COeUHEHUS.

AMMHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyecKkue coequHeHust. dusznyeckue u
XUMHUUYECKUE CBOMCTBAa aMUHOKHUCJIOT (Ha MpuUMepe TIUIMHA). buomornueckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NOpHUpPOIHBIE BBICOKOMOJIEKYIISIpHBbIE coeauHeHus. [lepBuunas,
BTOpPUYHA W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpaIHsl, KAYECTBEHHBIC PEAKIIMK Ha OSJIKH.

DKCNEPUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HMX MPEBpPaALICHUN:
HaOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATypalus OElIKOB Npu
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKy IsIpHbIE COeIUHEHHUS

OCHOBHbBIE€ TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHII: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSIST MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJISPHBIX COCIUHEHUN —
MOJIMMEPHU3ALUS U MOJTUKOHACHCAIHS.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB WU UX MPEBPAILICHUI:
O3HAKOMJIEHUE ¢ o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peannsanust MeXIIpEeAMETHBIX CBSI3€U IIPU U3YYEHUU OPTAHUYECKOM XHUMUH B
10 kyacce OCyHIIECTBISIETCS 4Yepe3 MCIOJIB30BaHUE KaK OOIIMX ECTECTBEHHO-



HAYYHBIX TMOHATUH, TaK W TOHSATHUH, SBISIONIMXCS CUCTEMHBIMH JUISI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1ue ecTecTBEeHHO-HAYUHbIC MTOHITHS: SBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIacCU(HKAIUs, MePUOIUIHOCTh, HAOIIOICHHE,
U3MEpEeHHE, YKCIIEPUMEHT, MOJICTTHPOBAHHE.

®dwuszuka: MaTepus, OSHEpPrus, Macca, aToM, DOJCKTPOH, MOJIEeKyJa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TEIIO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BETUYNHBI U CTUHHIIBI UX H3MEPEHHSI.

buonorus: knerka, opranusM, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMOJOTMYECKH aKTHUBHBIC BemllecTBa (OENKU, YTIEBOMBI, KHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaNbl, TOPHBIE TTOPOJBI, TOJIE3HBIE UCKOMAEMbIE, TOTLIHBO,
pecypchl.

TexHONOTHSI: TMHIIEBBIE TPOMYKTHI, OCHOBBI PAIMOHAIBHOTO ITHTAHWSI,
MOIOIIIUE CPEJNICTBA, JEKAPCTBEHHBIC U KOCMETHYECKUE MpernapaThl, MaTepUallbl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH

XUMUYECKUI 3JeMEeHT. AToM. Sfnpo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHusl 3JIEKTPOHOB MO OpOUTalIsIM B aTromax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpaLIHsi aTOMOB.

[Tepunognueckuii 3akoH U [lepruoanyeckas cucreMa XuMHUYECKHX JIEMEHTOB /.
N. MenneneeBa. CBsi3zb NEpHOIUYECKOr0 3akoHa W Ilepnoamdeckoll CHUCTEMBI
xumudeckux anaeMeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOU TEOpUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYMIaM U TEPHOJIaM.
3HaYeHUe NEePUOANYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKas CBsA3b. BuUIbl XUMHUYECKOW CBS3U
(kOBaJIeHTHasi HEMOJIsIpHAash W TOJIApHAsi, MOHHAs, MeTaJUIM4eckas). MeXxaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOW XUMHUYECKOW CBsI3W (OOMEHHBIH U  JOHOPHO-
aklenTopHblil). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IoHbI: KaTUOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJISIDHOTO ¥ HEMOJIEKYJSIDHOTO  CTPOCHMS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THUIbI KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTALNINYECKOU PEIIETKHU.



[lonAaTre O mucCHEepcHBIX cucTeMax. VCTHHHBIE M KOJJIOMAHBIE PACTBOPHI.
MaccoBas 1015 BelecTBa B paCTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCIMHEHN. Howmenxknartypa
HEOPTaHUYECKUX BeEIIeCTB. ['eHeTnueckas CBsA3b HEOPraHWYECKUX BEILECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Knaccudpukanuss  XMMHUYECKHX — peakIui B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHUHU. 3aKOH COXPAHEHUS MacChl BEIECTB,
3aKOH COXPAaHEHUS U NPEBPALEHUS SJHEPTUN [P XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMuueckoe paBHOBecHe. DakTOpbl, BIUAKONIME HA COCTOSIHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

Dnekrponutuyeckas auccounanus. CuiabHblie U cinadblie 5eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHAs, HEUTPaIbHAas, IEJIOYHAS.

OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX NPEBPAILCHUMN:
neMoHcTpauus tadmun «llepuoanydeckas cucremMa XUMHUECKUX 3yeMeHToB J[. .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTAUIMYECKUX PEHIETOK, HAOJIOJIEHUE H
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCHIA
BOJIOPOJIa B IPUCYTCTBUU KaTAJIM3aTOPA, ONPEIEICHUE CPEAbl PACTBOPOB BEILECTB
C MOMOILBIO YHUBEPCATILHOTO MHIMKATOPA, PEAKIIMU HOHHOTO 0OMEHA), TPOBEICHHE
paKTUYECKON padboThl «BiusiHUuE pa3audHbIX (AKTOPOB HA CKOPOCTh XUMHUUYECKOU
peakuum».

PacuérHble 3agaumn.

Pacuétel 1O ypaBHEHUSM XUMHYECKHMX pEaklUHMii, B TOM YHCIE
TEPMOXUMHUUYECKHUE PACUETHI, pACYETHI C UCIIOIB30BAHUEM ITOHATHUS «MacCOBasi OIS
BEILIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilonoxenune HemertamioB B Ilepuogmueckoit  cucrteme
xuMmuueckux syeMeHToB J[. M. MenzaeneeBa u 0COOEHHOCTH CTPOCHHUS aTOMOB.
@du3nyeckne CBOMCTBA HEMETAIOB. AJUIOTPONHS HEMETAUIOB (HA NpHUMeEpe
KHCIIOpoJa, cephrl, pochopa u yriepona).

XUMUYECKHE CBOMCTBA BAXKHEUIIIUX HEMETAUIOB (TaJIOT€HOB, CEpPhl, a30Ta,
dbochopa, yrimepoga M KpEeMHHUSI) M UX  COCIMHEHUN  (OKCHJIOB,
KHCIIOPOACOIEPKAIINUX KUCIIOT, BOAOPOAHBIX COCITMHEHHN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U KX COCIMHEHHM.

Meramisl. [lonoxxenue meraiuioB B llepuoanueckon cucremMe XUMHUYECKUX
anemenToB JI. . MenzaeneeBa. OCOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mme ¢gusnyeckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DNEKTPOXUMHUYECKHUN sl HAIPSHKEHU METAIIIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAIOB (HATpUM, Kaaui, KalablUW,
MarHui, alfOMUHUH, [IMHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUM.

OOmue cnocoObl monmyueHus: MetaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHUKE.

OKCIEpUMEHTANIbHBIE METOJIBl HM3Y4YE€HUS BEIIECTB WU UX MPEBPAILLICHUII:
U3y4YeHUE KOJUIEKIMN «MeTamuibl U CIUIaBbDY, 0Opa3lloB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3aj]a4, HaONIOJIEHHEe M ONHCAaHUE JIEMOHCTPALMOHHBIX H
J7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOPAMU
KHCJIOT U LIEJI0YEeH, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAJIOB).

Pacuérurle 3amayn.

PacuéTtel mMaccel BemiecTBa MM 0OBEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WU OOBEMY OJHOIO W3 YYACTBYIOLIMX B PEAKLUUU BEIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIIU OJHO
U3 BEILIECTB UMEET IIPUMECH.

Xumus ¥ ’KU3Hb

Ponp xuMun B 0OECIEUEHUM SKOJOTUYECKOU, SHEPTeTUUECKON U MHUILEBOU
0€30MacHOCTH, pa3BUTUM MeAUIUHBL. [IOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOMMX HAy4YHBIX MPUHIMIAX TPOMBIIUIEHHOTO
MOJTYYEHHUS BaXKHEUIIIUX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHAIOB: BaXXHEUIINWE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKh, CTEKJIO, KepaMHKa,
MaTepuabl JJIsi DJIEKTPOHUKU, HAaHOMAaTepHasbl, OPTraHUYECKUEe M MHUHEPAIbHBIC
yaoOpeHus.

Xumusi ¥ 340pOBbE YEJIOBEKA: IMpaBWJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiIa 0€30MaCHOTO UCIIOIB30BAHUS MTPENApaTOB OBITOBON XUMHUH B
MTOBCEHEBHOM KU3HU.

MexnpenMeTHbIE CBSI3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsi3ed TpPU  HW3yYCHHH OOmIeH U
HEOPraHUYECKOM XMMHM B 11 Kilacce oCyliecTBIsETCA Yepe3 UCIOIb30BaHUE KaK
OOIIUX E€CTeCTBEHHO-HAYYHBIX TOHSATUM, TaK U TIOHATUM, SIBJISIOIIMXCS
CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC TMOHSATHS: HAy4YHBIH (DakT, TUmoTe3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, Kiaccudukamus, TMEePUOJUIHOCTh, HAOIIOECHNE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, SIBJICHHE.

®duszrka: MaTepusi, SHEpPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHHE BEIeCTBa, (PM3NUYECKHE BEIUYMHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kneTka, opraHuW3M, JKOCHUCTeMa, Ouocdepa, MaKpo- H
MHUKPOAJIEMEHTBI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadus: MUHEpaIbl, TOPHBIE TTOPOJBI, TOJE3HbIC UCKOIMAeMbIE, TOTUINBO,
PECYpCHI.

TexHoJOrHsI: XUMUYECKas MPOMBIIIICHHOCTh, METAJUTYPrHsl, MPOHU3BOJCTBO
CTPOUTENIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, IHIICBAS
HNPOMBIIICHHOCTh,  (DapMalleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOCTBO
KOCMETHYECKHX IPErapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
9JICKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOy4aroNIMMHUCS MPOrpaMM CpelHero o0mero o0pa3oBaHus (JTMYHOCTHBIM,
METalpe/IMETHBIM W NpeAMETHbIM). HaydHo-meTonnyeckoil OCHOBOM  JUIs
pa3paboTKu TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0/.

B cooTBETCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHS TpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHus BbIJEIEHBI CJICIYIOIINE COCTABISIOIINE:

OCO3HAaHHUE OOYYAIOIIUMUCS POCCUUCKOM TPa)KJaHCKOM HUIEHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEICHUIO;

HaJIM4KM€ MOTUBALIUU K 00YUYEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4arolIMXCsl PYKOBOJACTBOBAaThCS B CBOEH
NEeATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, NPHUCYIIMMHU IIEJIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HAJIMYKUE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
€N U CTPOUTDH KU3HEHHBIC TIJIAHBI.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHMS TMpeaMera «XuMHUs» JOCTUTAIOTCA B
€AMHCTBE YYEOHOW M BOCHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHM C
T'YMaHUCTHYECKUMHU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U HUaealaMd POCCUMCKOTO TPakJaHCKOro OOIeCcTBa, MPUHSATHIMU B OOILECTBE
HOpMaMu U TpaBUJaMH  [OBEAEHHUS,  CIIOCOOCTBYIOIIMMM  Ipoleccam
CaMOTIO3HAHUS, CaMOPAa3BUTHUS ¥ HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS» OTPaKaroT
cOpPMHPOBAHHOCTh OTIBITA ITO3HABATEIILHOW W TMPAKTUYECKON JCSATEIHHOCTH
oOyJaroluxcs Mo peav3aluy MPUHIATHIX B OOIECTBE [IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakaaHCcKOro BOCIIMTAHUSI:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBO)XECHHUS K 3aKOHY M MPABOTIOPSIKY;

MPEACTABJIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXKIMIHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JEATEIHHOCTH TIPH CO3TAHUH YUIeOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATENbHBIX 337124, BHIIOJTHEHUN XUMHUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh WM TNPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAINU3E PA3IMYHbBIX BUJIOB YU€OHOH 1eATeIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS .

LHEHHOCTHOIO OTHOUIEHUSI K HCTOPUYECKOMY MW HAyYHOMY HAaCIEIUIO
OTE€UYECTBECHHOM XHUMUU;

YBaXEHUSI K TPOLIECCYy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTHUUECKOTO
NPUMEHEHUs XUMHH, OCO3HAHUS TOTO, YTO JIOCTHKEHHUS HAYKH €CTb pPe3yJbTar
JUTUTEIbHBIX ~ HAOMIOJAEHUN, KPOMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpPECA U MO3HABATEIIbHBIX MOTUBOB B MOJIYYEHUU U MIOCIEIYIOIIEM aHaIn3e
uH(OpMAIUU O TIEPEAOBBIX TOCTHHKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUsI, OPUECHTUPYSICh HA MOPaIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUIIEH C
MO3UIMI HPABCTBEHHBIX W MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITHX
MOCTYTKOB;

4) popMupoBaHHSs KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl I[IEHHOCTEH 3J0pOoBOTO M Oe3omacHoro oOpasza IKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3WYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBUJI O€30MacHOro OOpalleHusi C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM NEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TIPaBWJI HHAWBUIYAILHOTO U  KOJUIEKTHBHOTO
0€30MacHOT0 MOBE/ICHUS B CUTYAITUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

5) Tpya0BOr0 BOCIIMTAHUSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  Y4eOHO-HMCCIEAOBATEIIbCKOM
NEATEeTbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W  JAPYTUX  BHIAX
NEeSTEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajaad
COLIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOPECCUil pa3IudHOTO POJa, B TOM
YHCJIe HA OCHOBE ITPUMEHEHMS MIPEIMETHBIX 3HAHUN 110 XUMUHU;

YBAXKEHUS K TPYLY, JIIOIAM TPyAa U pe3ysbTaTaMm TPYIOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUIYATBHON TPACKTOPUU
oOpazoBaHus, Oyaymielt mnpodeccuu W peanu3aldd COOCTBEHHBIX KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMUMHUHU, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) IKOJOrHYeCKOr0 BOCIIUTAHUS:

HKOJIOTMYECKHU 1€JeCO00pPa3HOr0 OTHOILICHHUS K NPUPOJE, KaK HCTOUYHHUKY
CYIIECTBOBAHMS KU3HU HA 3€MIIE;

MOHMMAaHMS TJI00AJBLHOIO XapaKTepa JKOJOTHYECKUX MPOoOIeM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOTHON U COLUAIIBHOM CPEIBI;

OCO3HAHMSI HEOOXOJUMOCTH WCIIOJL30BAHMS JOCTHIKCHUH XHMHMU IS
pEUIEHHST BOIIPOCOB PAIMOHATIBHOTO MPUPOAOIIOIb30BAHHUS;

AKTUBHOTO HENPHUATUS JCWUCTBUH, [MPUHOCIIIMX BPEH OKPYKarOUIEH
MPUPOJIHON Cpelie, YMEHHS TMPOTHO3UPOBATh HEOJArOMpHUSTHBIE AKOJOTHUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OITbITa JIeATEIIbHOCTH 9KOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMU B ITO3HABATEJIILHOW, KOMMYHHKATHUBHOW M COIMAIBHOU
MpaKTUKE, CIOCOOHOCTM UM YMEHHUSI aKTUBHO MPOTUBOCTOSITH UJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 TMO3HAHMS:

c(hOpPMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MTPAKTHKH,

MOHMMAHUSl CHenU(PUKU XUMUM KaK HAayKd, OCO3HaHUs €€ poJin B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIILJICHUS, CO3JIaHUM IEJIOCTHOIO
MpEACTaBICHUs] 00 OKpY’KalollleM MUPE KaK O €IWHCTBE MPUPOABI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PCEIICHHH IPOOJIEeM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0OCOOOW 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
IUBUJIM3ALUN: B €€ TYMaHUCTUYECKON HATPABICHHOCTH U BaXKHOMW POJIU B CO3JIaHUU
HOBOM 0a3pl MaTEpPHAIBHOW KYyJIbTYPhl, PEIICHUH TJIOOANIBHBIX MpobeM
YCTOWYHMBOI'O Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIEBOU U

AKOJIOTUYECKON OE30MaCHOCTH, B PA3BUTHH MEIUITUHBI, 0OCCTICYCHUH yCIOBUN
YCIEUTHOTO TPY/Ia U DKOJIOTHYECKH KOM(DOPTHOM KU3HU KaXKJI0TO YieHa O0IIeCTBa;
€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TMOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKax, COCOOHOCTHU HCMOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS JIJISl aHAJIM3a U OOBSICHEHUS SIBJICHUIN OKPYKAIOIIETo MUpa 1



IPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBAHHbBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4HBIX ()aKTOB U MMEIOIINXCS JTAaHHBIX C IEJIbIO MOTYYCHHS JOCTOBEPHBIX
BBIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelIeHus mpooJieM B PealTbHBIX )KU3HCHHBIX CUTYAIIHAX;

MHTepeca K O3HAHMIO U UCCIIEIOBATENLCKOM 1eATEeIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HEMNPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJIyYCHHUIO HOBBIX 3HAHUN 1O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHBIX cdepax MpodhecCHOHaTLHON
NESTEIBHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MeTtanpenMeTHble pe3yJibTaThl OCBOCHUS Y4EOHOro IMpeameTa «XHUMHs» Ha
YpOBHE cpeaHero odiero 00pa3oBaHus BKIIOYAIOT:

3HaYMMBbIE JUISL dbopmupoBaHUs MUPOBO33PEHUS oOyyJaronmxcs
MEXKIMCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIEHAyYHbIE MOHSATHSA, OTpaKarollne
IEJTIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHeU(UKY METOAOB IO3HAHMS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YHEPIrusl, SIBIICHHUE,
mpoliecc, CUCTeMa, HaydHbIN (haKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBAHKE, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHBIC yUeOHbIC NEUCTBUS (TI03HABATEIbHBIE, KOMMYHUKATUBHbIC,

PETYJISITUBHEBIE), o0ecreynBaronye dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00Y4arOIINUXCs;
CIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B ITO3HABATEIBHON U COIMAIIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU y4eOHbIMH No3HaBaTeJIbHBIMH
HeCTBUAMM:

1) 6a30BbIe JJOrHYECKHE AeCTBHA:

CaMOCTOATENLHO  (OPMYJIHPOBATh W aKTyaIM3upoBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEAEsATh LIENU JEITEIbHOCTH, 3aJaBasg IMapamMeTpbl U KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI IEATEIbHOCTH C TOCTABICHHBIMU 1EISIMU;

MCMOJIB30BaTh MPHU OCBOEHUH 3HAHUN MPUEMBI TJOTHYECKOTO MBIIIIJICHUS —
BBIJICIISITh XAPAKTEPHBIE MPU3HAKUA TMOHATUM M YCTAaHABJIMBATH MX B3aHMMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUST OTIAEIBHBIX (PAKTOB U
SIBJICHUU;

BBIOMPATh OCHOBAHHWA M KPUTEPUM Ui KIACCU(PUKALMK BEUIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXKIY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJeHUS (MHAYKTUBHBIC, JCIyKTUBHBIC, IO
aHAJIOTUM), BBISIBISATh 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSThH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUHU CUMBOJIUYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30OBHIBATH MOJICIIbHBIC MIPE/ICTABICHUS — XUMUYECKUN
3HAK (CMMBOJI) 3JIEMEHTA, XUMHUUYECKasi (hopMya, ypaBHEHUE XUMUYECKON peaklnu
— MPU PEIICHUM Y4EOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3aJ]a4, MPUMEHSThH
Ha3BaHHBIE MOJICIbHBIE MPEICTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a30BbIe HCCIIE0BATEIbCKHE ICHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuui;

bopMyIMpOBaThH 1EJIM U 3a/1a4d UCCIIETOBAHMS, HCIIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSATENTHHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUSA U OCHOBBI i1 (POPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJETh HABBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHS HAOIIOJATh 32 XOJA0M
npouecca, CaMOCTOSATEIbHO IPOTHO3HPOBATh €ro pe3ynibTar, (HOpMyIUpOBATh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUYET O MPOJIETaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEJ0OBATEIIbCKOM W TPOEKTHOU
JESITEIbBHOCTH, TMPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PELIEHUS MTPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOI0B
MO3HAHUS.

3) padora ¢ uHpopManHeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX wuHPopManuu (HAy4dHO-
MOMyJIsipHAasl JIUTEepaTypa XUMHUYECKOTO COJIEpKaHUs, CIPAaBOYHBIC TIOCOOUS,
pecypcbl MHTEpHETa), aHanmM3upoBaTh WHPOPMAIIUIO PA3NMYHBIX BUAOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCT;



dbopMynIupoBaTh 3aMpoChl U MPUMEHATH PA3TUYHbIE METOJBI MIPU MOUCKE U
orbope wuHPOpPMAIlUU, HEOOXOAUMOW JUIsI BBIMOJHEHMS YYEOHBIX 3ajad
OIpeNENEHHOrO TUIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYI0O  (opMy  TpenCTaBICHHS
uHbopMaluu (cxembl, TpaduKu, AMATPAMMBI, TAOIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU pabOTE ¢ XUMUYECKOM
uHpOpMalMel: MPUMEHITh MEXNpeAMETHbIE ((PU3NYECKUE U MaTeMaTUYECKUE)
3HAaKH U CUMBOJIBI, (POpMyJIbI, aOOpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEJICTBA
HaIJISTHOCTH.

OgiiajeHHe YHUBEPCAJbHBIMA KOMMYHUKATHBHBIMY /1€/ICTBHSIMH:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1a€MOI T€MbI B XOJ€ Majiora u/uiu
JUCKYCCUM,  BBICKAa3bIBaThb  HJEU, (HOPMYIHpPOBaTH CBOM  IPEJIOKECHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEIOKEHHOH 3a1a4u;

BBICTYNIATh C NPE3EHTAlWEl pe3yJbTaTOB IO3HABATEIBHON JI€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPY BBIITOJIHEHUH
XMUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaju3aluy y4eOHOro MpoekTa u (popMyiarpoBaTh BHIBOJBI
10 pe3yibTaTaM MPOBEAEHHBIX HMCCIEIOBAHUN MYTEM COrJAacCOBaHUS MO3UIMN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHAa MHCHUSIMH.

OgByaieHUe YHMBEPCAJIbHBIMH PeryJIATUBHBIMHU J1eHCTBHAMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYILIECTBISATH CBOIO IO3HABATEIbHYIO
NEeATEIbHOCTh, OIpenesas €€ Leau W 3aJadd, KOHTPOJIMPOBAaTh WU IO MEpE
HEOOXOJMMOCTA KOPPEKTHUPOBATh TMpPEAJiaraéMblii aJITOpPUTM JCHCTBUN TIPH
BBINIOJIHEHUHM YYEOHBIX U HCCIEHOBATENIbCKUX 3aJlady, BbIOMpaTh Haubosee
3¢ (dexTuBHBIN crnoco0 HMX peleHuss ¢ YYETOM TMOJY4YeHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIn3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMS Kypca «Opranuyeckas XUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHH O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIA XUMHUH B TIO3HAHUH SIBJICHUW TPUPOBI,



B (OpMHpPOBAaHMM MBIIUICHUS M KYyJbTYypbl JIMYHOCTH, €€ (YHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOUMOM JJi pelIeHUs] MPaKTUYECKUX 3a/1ad U SKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U IPUPOAHOMU CpEJIE;

BJIAJICHUE  CUCTEMOW  XHMHYECKHX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKUH OJIEMEHT, aToM, JJIEKTPOHHAS
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTH, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas U COKpalI€HHAs), MOJIb, MOJSpHAS
Macca, MOJISIpHbI 00BEM, YIIIEpOAHBINA CKETET, (QYHKIIMOHANIbHAS TPYIIa, paguKal,
WU30MEPHSI, ©30MEPBI, TOMOJIOTHYECKH PAJI, TOMOJIOTH, YTIIEBOIOPOIbI, KUCIOPOI U
a30TCOJIepKAIME COEIMHEHHS, MOHOMEp, IOJIMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI); TEOPUM UM 3aKOHBI (TE€OpHUsl CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH S3bIK XHMHHM; MHPOBO33PECHUYECKHE 3HAHMS,
JeXallue B OCHOBE IOHUMAHUSA IPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SBJICHUM, (PAKTOJIOIMYECKUE CBEJEHHUS O CBOWCTBAaX, COCTaBe, NOJYYCHUH U
0e30MacHOM HCIIOJb30BAaHUHM BAKHEWILIUX OPraHUYECKHX BEIIECTB B OBITY H
IIPaKTUYECKOM JAESATEIBHOCTH YEIOBEKa,;

c(hOpPMHPOBAHHOCTh YMEHHUM BBIABISATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOLIME IOHSTHS NpU
ONMCAHUM COCTaBa, CTPOEHUS U NIPEBPAILECHUNA OPraHNYECKUX COCIMHEHH;

c(OPMHPOBAHHOCTh YMEHHMI HCMOJIb30BATh XUMHUYECKYI0 CHUMBOJUKY JIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOH, COKpPAUIEHHON)
bopMya OpraHMYEeCKMX BELIECTB U YPABHEHUH XUMHUYECKUX PEaKLUM,
W3rOTaBJIMBATh MOJEIHW MOJIEKYJ OPraHWYECKUX BELIECTB ISl WIUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHHS;

c(OPMHPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAMIECKHOCTb H3YYEHHBIX
OpraHMYEeCKUX BEUIECTB IO MX COCTaBy M CTPOCHUIO K ONpeneIEHHOMY
KJIACCy/Tpynne COeauHEHUN (YIJIEeBOJIOPOAbl, KHUCIOPOA W a30TCOJAEpKallHe
COCIIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEJUHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir Homenkmatype (IUPAC), a takxe NpHUBOAWTH TPHUBHAIBHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEIIECTB (ATUJICH, NPOIMUJIEH, alETUJIEH,
ATWJICHIJIMKONb, TIUIEPUH, (PEeHom, (opManbAerull, aleTanbIerul, MypaBbUHAsS
KHCJIOTa, YKCYCHAsl KACJIOTA, OJIEMHOBAsl KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIF0K03a,
bpyKTO3a, KpaxMas, LeIi0103a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS OIpPENesTh BHAbBI XUMHUYECKOW CBSA3M B
OpTraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHUS MPUMEHSITh TOJIOKEHUS TEOPUH CTPOEHUS
opranndeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBAa U CTPOEHUS; 3AKOH COXPAHEHHSI MacChl BEILIECTB;



c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHHE, PU3NUECKHE
U XUMHUYECKHME CBOWCTBA THUIMYHBIX MPEICTABUTENEH pPAa3IMYHbIX KJIACCOB
OpraHUYeCcKUX BEIIEeCTB (METaH, 3TaH, STUJICH, IPOIUJICH, alleTueH, OyTaaueH-1,3,
MeTu0yTaaueH-1,3, 6eH30J1, METaHOJI, TAHOJI, ITHJICHIJIMKOJIb, TJIMIEPUH, (EHO,
aleTanbIeTU, MypaBbUHasl U YKCYCHAsl KMCJIOTHI, TJII0K03a, KpaxMmal, HEeJUII0JI03a,
AMUHOYKCYCHasl KHCIJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3h MEXKIYy HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKUX PEaKIMid C HCHOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKT€PU30BaTh UCTOUHUKHU YTJIEBOJIOPOTHOTO
CBIpbsl (HE(DTh, MPUPOTHBIN Ta3, YroJib), CIIOCOOBI UX MEPEPa0OTKU U MPAKTUIECKOE
IpUMEHEHUE TIPOAYKTOB MepepadOTKH;

c(OPMHPOBAHHOCTh YMCHHHA TPOBOJUTH BBIUUCICHUS TI0 XUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOAYKTA
pEaKLUK 110 U3BECTHBIM Macce, 00BbEMY, KOJTMYECTBY OJJHOTO M3 HCXO/IHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINN);

chOpPMHPOBAHHOCTh YMEHHUH BJIAJIETh CHUCTEMON 3HAaHUM 00 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCIIOJIb3YeMbIX B XUMUU TIPU MU3yUYCHUH BEIICCTB H
XUMUYECKUX SBICHUN (HAOJIFOICHNE, M3MEpPEHNE, SKCTICPUMEHT, MOJICITUPOBAHME),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS [UIsl TPUHSTHS pEIICHUH B
KOHKPETHBIX JKW3HEHHBIX CHUTYyallMsiX, CBS3aHHBIX C BEIIECTBAMH U UX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOII0/IaTh MpaBuia MOJb30BAHUS XUMHUUECKOMN
Mocyol U J1abOpaTOPHBIM O0OpPYJOBAaHHUEM, a TaKXKe MpaBuia OOpalleHUs C
BEII[ECTBAMU B COOTBETCTBHHM C HMHCTPYKIMSIMH TIO BBIOJTHEHHUIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHUH TIJIAHUPOBATh W  BBIMOJHATH XUMHUYCCKUN
AKCIIEPUMEHT (TIPEBPAIICHHSI OPTAHMYECKUX BEIIECTB MPY HAarpeBaHUH, TIOJyUYCHHE
ATWJICHA U N3YYCHHE €T0 CBOWCTB, KAUECTBCHHBIC PEAKITUN OPTAaHNYECCKUX BEIIECTB,
JeHaTypanus OeTKOB MPU HATPEBaHWH, [IBETHBIC PEAKINK OEITKOB) B COOTBETCTBUU
C TMpaBWIaMHd TEXHUKH O€30MaCHOCTH TpU OOpalieHWHu C BEIIECTBAMH U
Ja00paTOPHBIM  00OpYJAOBaHUEM, TMPEJACTABIATh PE3YyJIbTAThl  XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3aliCH YpaBHEHWH COOTBETCTBYIOIIHMX pPEAKIUH M
(GbopMyIMpPOBaTh BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpMAIUIO, TOIYYaeMyl0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBa MacCOBOU
uHpopmaiuu, IHTepHeT 1 ApyTUX);

chOpMUPOBAHHOCTh ~ YMEHHMH  COONIOATh  MpaBWIa  JKOJOTHYECKU
1EJeCO00pa3HOro TMOBENECHUsT B OBITY W TPYAOBOM JAESATENBHOCTH B UEIX
COXpaHEHUs CBOETO 3/10POBBS U OKPY’KAIOIIEH NPUPOJTHOM CpeAbl, 0CO3HABATH



OMAacCHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3MbI OMNPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIECHUSI W TPENOTBpAIICHUs] HX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIIHBIX METOJaxX ITO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

JUIS CJENbIX ¢ CHa0OBUASIIMX OOydYaloOmUXCs: YMEHHE UCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYecKux

bopmyiL.
11 KIIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHUSI Kypca «OOImas W HeopraHuyeckas
XAMUSD) OTPAXKakoT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHWMHYECKOH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIA XMMHUHU B MIO3HAHUH SBJIICHUW TIPUPOJIbI,
B (QOpPMUPOBAHUMU MBIIUICHUST W KYJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOU
rpaMOTHOCTH, HEOOXOUMOM JIJIsl pelIeHUs MPAKTUYECKUX 3aJlad U SKOJIOTHYECKU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 3/I0POBbIO U IPUPOHOM CpEJIE;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE TOHATHSA (XMMHYCCKUN DIIEMEHT, aToM, HM30Tom, S-, P-, d-
AIICKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMHYECKasl CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJNIMYECKas, BOJOPOIHAS), KpUCTAIUIMYECKasl peléTka,
TUIIBl  XUMHYECKHUX  PEAKIHM, PpacTBOpP, JJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
AJICKTPOJUTHYECKAST JUCCOLMAINSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON peakIui, XHMHYECKOE PAaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOU Auccouranuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
MpY XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME€ B OCHOBE NMOHMMAHUSA MNPUYUHHOCTH W
CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (HaKTOJOTHYECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM HMCIOJIb30BAHUM BaKHEHIITUX HEOPTraHUYECKUX
BEILIECTB B OBITY U MIPAKTHUYECKOMN JACATEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHbIC MPU3HAKHU TOHSTHH,
YCTAHABJIMBATh WX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIIME MOHSTHS TPHU
ONMCAHUY HEOPTaHMYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOpPMHPOBAHHOCTh YMEHHM HCIIOIH30BATh XUMHUYECKYI0 CHUMBOJUKY ISt
cocTaBiieHuss (opMyJl BEIIECTB U YPAaBHEHHH XWMHUYECKUX PEaKIIHM,



cuctematnieckyto HomeHknatypy (IUPAC) u TpuBnanpHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BeEIeCcTB (YrapHblil ra3, YIJIEKMCIBbIM ra3, amMMHak, raméHas
U3BECTb, HETALIEHAs U3BECTb, IUTHEBAS COJIA, MUPUT U JPYTHUE);

Cc()OPMUPOBAHHOCTh YMEHUM OINPENEIATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS
XMUMHUYECKUX 3JIEMEHTOB B COCAMHEHMSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs,, METAJUIMYECKasi, BOJAOPOJIHASA) B COCITMHEHUSX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BEIIECTBa (ATOMHAs, MOJIEKYJSpHas,
MOHHAs, METAJUIMUECKAsl), XapaKTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

c(OpMUPOBAHHOCTH YMEHUM yCTaHaBIIMBATh IPUHAJJIEKHOCTD
HEOPraHWYECKUX BEILIECTB IO MX COCTaBy K OINpEAETEHHOMY Kiaccy/Tpymnie
COEJIMHEHUU (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCH/IBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKphIBaTh CMBICI MEPUOJIMYECKOro 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOINLYIO, OOBSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c()OPMHPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3yeMeHTOB 1-4 mnepuonoB Ilepuoanyeckoil CUCTEMBI
xumuuecknx snemeHtoB JI. WM. MenneneeBa, ucnoib3ysi MOHSTUS «s-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPIETUUECKUE YPOBHIY, OOBSICHITH 3aKOHOMEPHOCTH
VU3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEAMHEHWH MO MepuoaaM U
rpynmam llepuonnueckoit cucremsl xuMudeckux 3semMeHToB 1. . Menneneesa;

c(OPMHPOBAHHOCTh ~YMEHHUHM  XapaKTepu3oBaTh (OMHUCHIBaTh)  OOIIKE
XUMUYECKAE CBOWCTBA HEOPraHUYECKUX  BEUIECTB  Pa3jIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE TI€HETUYECKON CBSI3U MEX]y HEOPraHWYECKUMH
BEILECTBAMHU C TOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XMMUYECKHE PEAKIUH TI0
pa3NUYHBIM IMPU3HAKaM (YUCIY M COCTaBYy pPEArupyrollvX BEUIECTB, TEIIOBOMY
ahdexTy peaknuyd, U3MEHEHHUIO CTETICHEW OKHCICHUS DJIEMEHTOB, OOpaTHMOCTU
pEeaklnK, yYaCTHIO KaTaau3aropa);

c(OpMHPOBAHHOCTh YMEHHUM COCTaBJISATh YPABHEHMS PEAKIMM pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, TPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOAMTH pEAKLUWHU, MOATBEPKIAIOLINE
KAUECTBEHHBII COCTaB pPAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PAaCIO3HABATh
OINBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILECTB;



chOPMHPOBAHHOCTh YMEHHUH  PACKPHIBATH CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIMIA MOCPEJCTBOM COCTABJIEHUS JIEKTPOHHOro OallaHca
ATUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMu OT pa3auvHbIX (PAKTOPOB; XapaKTEep CMEIEHUSI XUMUYECKOTO0 PABHOBECHS
B 3aBUCHMOCTH OT BHeIIHEero Bo3aeicTBus (mpuniun Jle [larense);

c(hOpPMHPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHMHYECKHE IMPOIIECCHI,
JIekKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsI CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCThH MPEACTABICHUM 00 OOIMX HAay4YHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIEeMax XUMHUUECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIUUCICHUS C HCIOJIb30BAHUEM
MOHSITUS «MacCOBas J0JI BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHUM Ta30B MPU
XUMHUUYECKUX PEaKIMsIX, MacChl BEIIECTBA WIM OOBbEMa Ta30oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, TEIIOBOr0 3¢ (deKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUs MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS YHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJIATh MTPaBUJIa MOJIH30BAHUS XUMUUYECKOM
NoCyIol U J1abopaTOPHBIM OOOpPYJOBAaHHEM, a TaKXKe MpaBuia OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKLMSIMHU TIO BBITOJTHEHHUIO JaOOpPaTOPHBIX
XUMUUYECKUX OIBITOB;

chOPMHPOBAHHOCTh yMEHUN TUUIAHUPOBATH U BBIMOJTHATH XUMUYECKUN
AKCIEPUMEHT (pa3JIoKEHHUE TEPOKCHAa BOJOPOJAa B MPUCYTCTBUM KaTalau3aTopa,
OTpeNeJICHHEe CpeAbl PAaCTBOPOB BEIIECTB C MOMOUIBIO  YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE Pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIINH,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIMu Ha cyib(dar-, kapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO
temam «Metamuib» U «HemeTamibl») B COOTBETCTBUU C NpaBUJIAMU TEXHUKHU
0e30MacHOCTH MPHU OOPAILEHUU C BEUIECTBAMHU U JIa0OPATOPHBIM 000PYOBAHUEM,
MPEACTABIIATh PE3YNbTaThl XUMHUYECKOTO DJKCIIEpUMEHTa B (GOpME 3alucH
YpaBHEHHI COOTBETCTBYIOIIUX PEAKIIUIA U (POPMYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX
pe3yJIbTaToB;

c(hOpPMUPOBAHHOCTh YMEHUNM KPUTUUYECKU aHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOIYYaeMyl0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBa MacCOBOU
KOMMYHUKalu, THTepHET U Apyrux);

chOPMHPOBAHHOCTh ~ yYMEHHI  COOMIOZaTh  MpaBWIa  JKOJOTUYECKU
11eJIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYAOBOM JACSATENBHOCTH B IENAX
COXpPAHEHHSI CBOETO 3JIOPOBbS M OKpYXKAlOIIEW MPUPOTHON Cpeibl, OCO3HABAThH
OIMACHOCTb BO3/ICUCTBUS HA KUBbIE OpPraHU3MbI ONPEICIEHHBIX BEIIECTB, TIOHUMAs



cmbicn mokazarens [I/JIK, moscHATe Ha mpumepax CcrnocoObl YMEHBUICHHUS U
IIPENOTBPALICHUS UX BPEAHOTO BO3ACUCTBUSA HA OPraHU3M YEJIOBEKa,;

JUIsl 00y4arouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBBSI: YMEHHE
IPUMEHATh 3HAHHMS OO0 OCHOBHBIX [JOCTYIHBIX METOJAX IIO3HAHMS BEIIECTB H
XUMHUYECKHUX SIBICHUM;

JUIS CHENbIX M ClIa0OBUASIIMX OOy4YaroIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeuHy0 cucteMy obo3HaueHuil JI. Bpaiins g 3anucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHH CrucoK UTOTOBBIX Cnoco0
bIe IIJIaHUPYEMBIX OLICHKU
Ne /m HaumeHoBaHue pasieioB H K Mpaktnuec | (unppoBbie) | PCE3YIPTATOBC UTOTOBLIX
0 OHTPOJIbHbBIE
TeM MPOrpaMMbI Beero P KHe oOpa3zoBarey | JXA3aHHCMHX [LIaHApyeM
padoThI (hopMHPOBaHHUS BIX
padoThI bHbIE
pe3yibpTaTo
pecypcsl 5
Pa3nen 1. TeopeTnueckne 0CHOBBI OPraHUYECKO XUMHUHU
BJIAJICHUE CUCTEMOM YcTHBIN
XUMHYECKNX 3HAHHH, OIIpoC,
KOTOpasi BKIIFOYAET: TEPMHUHOJ
OCHOBOTOJIAraroIme OoruYec
MOHATUS KU
(XuMu4ecKuit JTUKTaHT
AJIEMEHT, aTOM,
. bubnuoteka AIIEKTPOHHAS
[IpenMer opraHrUECKON XUMHUH.
[HOK 000J109Ka aToMa,

11 Teopus cTtpoeHus
' OpPraHMYECKUX COCIUHEHHUN A.

M. bytieposa

https://m.edso
0.ru/7f413h3

8

MOJIEKYJIa,
BaJICHTHOCT,
AJIEKTPOOTPHIIATEIHHO
CTh, XUMUYECKast
CBSI3b, CTPYKTYpHas
bopmyna
(pa3zBépHyTas u
COKpaIi€HHas ), MOJib,
MOJISIpHAsl Macca,
MOJISIPHBINA 00BEM,



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

YIJIEPOJHBIN CKEJET,
(GyHKIIMOHATBHAS
rpymnmna, pagukai,
H30MEPHUSL, U30MEPBI,
TOMOJIOTUYECKUH P,
TOMOJIOTH,
YTIEBOIOPOBDI,
KHCIIOPOJ U
a30TcojepKaline
COCJIMHEHHS,
MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBI
€ COeIMHEHUS);
TEOPHUH U 3aKOHBI
(Teopust cTpoeHUs
OpraHUYEeCKUX
Beniects A. M.
byrneposa, 3akoH
COXPAaHEHHUS MacChl
BEIIIECTB);
3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK
XUMHH;
MHUPOBO33PEHUYECKUE
3HaHUS, JISKAIUE B
OCHOBE TIOHUMaHUs
MPUYUHHOCTH U
CUCTEMHOCTH
XUMHUYECKUX SIBJICHUMH,




(dhakToJIOTHYECKHE
CBEJICHHUS O
CBOICTBaxX, COCTaBe,
MOJTy4CHUU U
0e3o0macHoM
UCIOJIb30BaHUU
BOKHEHIITUX
OpPraHUYECKUX
BEIIECTB B OBITY U
VYcTHbIi onpoc,
TEPMHUHOJIOTHYEC KUU
JTUKTaHT

MPaKTUYECKOU
JIESITSIIBHOCTH
YeloBeKa
Hroro no pazneny
Pa3nen 2. YrieBogopoabl
c(hOpMHUPOBAHHOCTH YcrHbii
YMEHUH o1poc,
yCTaHaBIIMBATh TEPMHUHOT
MIPUHAIIEKHOCTD oruyec
bubnuoreka .
OK W3YYEHHBIX KU
[IpenenvHBIC YTIEBOIOPOABI — . OpPraHUYECKUX JTUKTAHT

2.1

AJIKaHbI

https://m.edso
0.ru/7f413b3

8

BEIIECTB 10 MX
COCTaBY U CTPOCHHIO K
OIPENECIIEHHOMY
KJIaccy/rpymre
COETMHEHUN
(YrneBoopo/sl,



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

KHUCJIOPOJ U
azoTcoJepKalme
COCIMHCHHUS,
BBICOKOMOJIEKYJISIPHBI
€ COCJIMHEHHS),
JaBaTh UM Ha3BaHMS
10 CUCTEMaTHUYECKOMN

2.2

HenpenenbHbie yrieBoaopoabL:
AJIKEHBI, AJIKAIMCHBI, ATKUHBI

bubnuoreka
LHOK
https://m.edso
0.ru/7f413b3
8

HOMEHKJIAType

(IUPAC), a Taxxe

IIPUBOJIUTH

TPUBUAJIbHbBIE

Ha3BaHMsI OTIEIbHBIX
OpPraHUYECKUX
c(OPMHUPOBAHHOCTh Vel
YMEHUH o1poc,
YCTaHaBIIMBATh TEPMHUHOJI
IIPUHAUIEKHOCTD oru4ec
HU3y4YECHHBIX KU
OpPraHUYECKUX JTUKTaHT

BEIIECTB 0 UX
COCTaBY M CTPOEHUIO K
ONpPEACIEHHOMY
KJIacCy/Tpymme
COEMHEHUI
(YyrneBooposl,
KHCIIOPOJ U
a30TcojiepKaIue
COCJTUHCHWS,
BBICOKOMOJIEKYJISIPHBI
€ COCJTMHEHUS),
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JTlaBaTh UM Ha3BaHUS
10 CUCTEMATUYECKOMN
HOMEHKJIAType
(IUPAC), a Taxxke
MIPUBOIUTH
TPUBUAJIbHbBIE
Ha3BaHUS OTAETbHBIX
OpPraHUYECKUX
BEIIECTB (ITUJICH,
MPOIUJICH, alleTHIIEH,
STHJICHTJIUKOJIb,
rIUIepuH, heHod,
dbopManbaeru,
areTanbpaerus,
MypaBbUHAas KHCIIOTA,
YKCYCHasl KUCIIOTa,
OJICUHOBAsI KUCJIOTA,
CTeapuHOBAs KHUCJIOTA,
TII0K03a, PpyKTO3a,
Kpaxmall, 1eJUTI0JI03a,

TJIUIIAH)
c(hOpMHUPOBAHHOCTH YcrHbii
YMEHUI o1poc,
bubnuoreka XapaKTepu30BaTh TEPMHUHOJT
HOK COCTaB, CTPOCHHUE, oruvec
2.3 ApOoMaTHYEeCKHE yTIIEBOIOPOIBI https://m.edso | ¢u3nueckue u KHUH
0.ru/7f413b3 XUMHYECKHUE CBOWCTBA | JUKTAHT

8

TUTTMYHBIX
MpeaCTaBUTENEH
pa3INYHBIX KJIACCOB
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OpPraHHYECKUX
BEILIECTB (METaH, 3TaH,
STHJICH, TIPOTTHJICH,
aleTuiIeH, OyTajueH -
1,3, meTmnOyTaaueH-
1,3, OeH30I1, METAHOJI,
3TaHOJI,
STHJICHTJINKOJIb,
TIIALEpHH, QEeHOJT,
areTaabIeru/,
MypaBbHHAS U
YKCYCHas KUCIIOTBI,
III0K03a, KpaxMall,
LIEJUTION03A,
aMHHOYKCYCHast
KHCJIOTA),
HJLTIOCTPUPOBATH
TCHETHYECKYIO CBSI3b
MEXKy HUMH
YpaBHEHHUSIMU
COOTBETCTBYIOIIHX
XUMUYECKUX PEaKITHi
C MCIIOJIb30BAaHHEM

CTPYKTYPHBIX
hopmyu;
c(hOpMHUPOBAHHOCTH
YMEHUS
XapaKTepU30BaTh
NCTOYHHUKHN
YIIIEBOAOPOAHOTO




CrIpbs (He(DTh,
IIPUPOJIHBII ra3,
YTOJIb), CITIOCOOBI UX
nepepadoTKU U

2.4

[IpupoHbIE HCTOYHUKHN
YIIIEBOAOPOAOB U UX
nepepaboTka

bubnuoreka
[HOK
https://m.edso
0.ru/7f413b3
8

NPaKTHYECKOE
PUMEHEHHE

MIPOYKTOB

nepepadoTKH;

c(hOPMUPOBAHHOCTH YcTHbBIH
YMEHUH coOI01aTh orpoc,
npaBuja TEPMUHOI
IKOJIOTHYECKU oruyec
1eJIecO00pa3HOro KU’
MOBE/ICHHS B OBITY U JIMKTAHT,
TPyZILOBOH TECTUPOBA
JICATEIbHOCTH B 1IEJISIX | HUE

COXpaHEHHUs CBOETO
3710pOBbS U
OKpYXKarolen
MIPUPOIHOMN CPEbL,
OCO3HAaBaTh
OMAaCHOCTH
BO3ECHUCTBUS HA
YKUBBIE OPTaHU3MBI
ONPENCIIEHHBIX
OpraHUYEeCKUX
BEILIECTB, TOHUMAs
CMBICII TTOKa3aTest
ITJIK, mosicHsTh Ha
puMepax CrocoObl
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YMEHBIIEHUS U
MPEAOTBPALECHUS UX
BpPEIHOTO
BO3JICUCTBUS HA
OpraHu3M YeJOBeKa

Hroro no pazneny

13

Pa3znen 3. Kuciiopoacoaep:kaiime opraHuyecKue coenHeHUsl

3.1

Cnuptel. ®enon

bubnuoreka
[HOK
https://m.edso
0.ru/7f413b3
8

c(OPMHUPOBAHHOCTH
yMEHUM
XapaKTepu30BaTh
COCTaB, CTPOCHHE,
busnveckue u
XUMHUYECKHE CBOMCTBA
TUIHYHBIX
IIPEACTABUTENEH
Pa3IUYHBIX KJIACCOB
OpraHNYecKuX
BEIIeCTB (MeTaH, ITaH,
STUJICH, TIPONUJIEH,
arieTuseH, OyraaueH-
1,3, MmeTmiiOyTaMCH-
1,3, OeH30J1, METaHOII,
ATaHoO,
STUIICHIJIUKOJb,
TIULEepUH, (heHo,
areTanbJIerus,
MypaBbHHAs U
YKCYCHasl KHCIIOTBI,
IJII0K03a, KpaxMall,

Pemenue
MpaKTUyec
KHX 3ajad4,
TECTUPOBA
HHE,
YCTHBIN
onpoc
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IEJUTI0JI03a,
aMUHOYKCYCHAs
KHUCJI0Ta),
WJUTIOCTPUPOBATH
FCHCTUYCCKYIO CBA3b
MEXTy HUMH
YPaBHCHHSIMH
COOTBETCTBYIOIIHX
XUMHUYCCKHUX PEaKIui
C MCIIOJIb30BaHHEM

CTPYKTYPHBIX
opmyu;
c(hOpMUPOBAHHOCTH
yYMEHUs
XapaKTepu30BaTh
UCTOYHUKHU
YIJI€BOAOPOAHOTO
ChIpbs (HEPTD,
IIPUPOJIHBIN ras,
YTOJIb), CIOCOOBI UX
nepepaboTKu U
MPaKTUYECKOE
pUMEHEHHE
MPOAYKTOB
nepepadoTKH;
c(hOpMHUPOBAHHOCTH
YMEHUU MTPOBOJIUTH
BBIUUCIICHUS 110
XUMUYECKUM
ypaBHEHUSM (MacCHI,




00BbEMa, KOJIM4ecTBa
HCXOJ/IHOTO BEILIECTBA
WJTU TIPOJIyKTa
peaKIuu 1o
M3BECTHBIM Macce,
00BEMY, KOJIUYECTBY
OJIHOTO U3 UCXOIHBIX
BEILECTB UJIU
MPOJYKTOB PEAKIINH);
c(OpMUPOBAHHOCTH
YMEHHH BIAJETh
CUCTEMOI 3HaHUI 00
OCHOBHBIX METOJIax
Hay4HOT'O IMO3HAHMUS,
HCIIOJIb3YEMBIX B
XUMUU IPU U3YUYEHUH
BEILIECTB U
XUMUYECKUX SIBIICHUIN
(mabmoienue,
HU3MEpPEHHE,
IKCIIEPUMEHT,
MOJICIIUPOBAHNE),
HCII0JIb30BaTh
CUCTEMHBIE
XUMHUYECKHUE 3HAHUS
JUISL IPUHSTHUS
pelIeHnit B
KOHKPETHBIX
KU3HEHHBIX
CUTYaLHSIX,




CBA3aHHBIX C
BCIICCTBAMHU U UX

3.2

Anpneruasl. Kap6oHoBBIE
KUCTOTHI. CIOXKHBIE 2PUPBI

bubnunoreka
HOK
https://m.edso
0.ru/7f413b3
8

IIPUMEHEHHEM

c(OPMHUPOBAHHOCTh Pemenue
YMEHHI MpaKTUyec
XapaKTepu30BaTh KHX 3aj]ad4,
COCTaB, CTPOECHHUE, TECTUPOBA
busnveckue u HUE,
XUMUYECKHE CBOMCTBA | YCTHBIN
TUNNYHBIX oIpoc
IIpeICTaBUTENEH

Pa3IMYHBIX KIIACCOB
OpPTraHUYECKUX
BemiecTB (OeH30JI,
METaHOII, 3TaHO,
STUJICHTJIUKOJIb,
TIIULEepUH, (heHo,
areTanbpaerus,
MypaBbUHAS U
YKCYCHAsl KUCIIOTHI,
TIII0K03a, Kpaxmad,
LEJUTI0JI034,
aMHHOYKCYCHasI
KHCJIOTA),
WUTIOCTPUPOBATH
TeHETHYECKYIO CBSI3b
MEX1y HUMH
YpaBHEHUSIMH
COOTBETCTBYIOILIUX
XUMHUYECKUX PEaKLUil
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C UCIIOJIb30BaHHUEM

CTPYKTYPHBIX
opmyu;
c(hOpPMUPOBAHHOCTH
YMEHUs
XapaKTepu30BaTh
UCTOYHUKH
YIIIEBOJAOPOIHOTO
CIpbs (He(DTh,
IIPUPOJIHBIN ras,
YTOJIb), CIOCOOBI UX
nepepaboTKu U

3.3

VYraeBosl

IIPaKTUYECKOE
IpUMEHEHHE
IIPOJYKTOB
nepepadoTKu
c(OPMHPOBAHHOCTh Pemenue
YMEHMUS IIPaKTHYEC
XapaKTepUu30BaTh KHX 3aJad4,
HCTOYHUKHU TECTUPOBa
Euorexa yIJ1€BOAOPOAHOTO HHUeE, )
OK CBIpbs (HEPTD, YCTHBIN
. IIPUPOJIHBIN ras, OIpoc

https://m.edso
0.ru/7f413h3

8

YTOJIb), CIIOCOOBI UX
nepepaboTKU U
MPAaKTUIECKOE
MPUMCHCHHE
IPOJTyKTOB
nepepadoTKH;
c(hOpMUPOBAHHOCTH
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YMEHHUH MPOBOJIUTH
BBIYUCIICHUS 110
XUMHYECKHM
YpaBHEHUSAM (MacCCHhI,
00BEMa, KOJIUUECTBA
MCXOJIHOTO BEIIECTBA
WM MIPOJYKTa
peaxiuu 1o
M3BECTHBIM Macce,
00BEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOIHBIX
BEILIECTB WJTU

IIPOJYKTOB PEAKIIIH)
Hroro no pazneny 13
Pa3nen 4. A3orcoaep:xaniue OpraHnyecKue coeTuHeHust
c(hOpMUPOBAHHOCTH Pewenue
YMEHUH MIJIaHUPOBaTh pacyeTHbI
Y BBITIOJIHATH X 3aj1ad4,
XUMHUYECKHN TECTUPOBA
AKCIIEPUMEHT HUE
bubnuoreka ( P .
MIpEeBpaIICHHS CTHBIHN
OpraHUYEeCKUX orpoc
4.1 AMHHBI. AMUHOKHCIIOTBI. benku 3 https://m.edso P P
BEILIECTB MPU
0.1u/7f413b3 P
HarpeBaHUU,

8

MOJyYECHUE ITUIIEHA U
W3yYEHHUE €r0
CBOIICTB,
KauyeCTBEHHBIC
peaknuu
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OpPraHUYECKUX
BCIIIECTB,
JieHaTypamus 0eIKOB
[pU HAarpeBaHUH,
[[BETHBIC PEAKIHH
0enKkoB) B
COOTBETCTBHH C
MpaBUJIAMU TEXHUKU
0€30MacHOCTH TIpU
oOparnieHuu ¢
BEIICCTBAMH U
1a0opaTOpPHBIM
000pyTIOBaHHEM,
PEICTABIIATh
pe3yIbTaThI
XHUMHYECKOTO
IKCIICPUMEHTA B
dbopme 3amnucu
YpaBHEHUI
COOTBETCTBYIOIINX
peakuuii u
dbopMynupoBaTh
BBIBOJIbI HA OCHOBE
ITHX PE3yJIbTaTOB

Hroro no pazneny

Pa3nes 5. BoicokomoiekyJisipHble coeIHHeHHs

5.1

ITnactmaccel. Kayuayku.
Bosiokna

buobmmoreka
[HOK
https://m.edso

c(hOpMHUPOBAHHOCTH
YMEHUU CcOoOIoaaTh
IpaBuIa

YceTHBIT
ompoc,
TECTUPOBA
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0.ru/7f413b3 JKOJIOTUYECKH HUE,

8 1eJ1eco00pa3Horo TEPMUHOI
NOBE/ICHUS B OBITY U ormyec
TPYAOBOI KU

JICATCIBHOCTH B IICIIAX | JHKTAHT
COXpaHEHHUs CBOETO
3I0POBBS U
OKpYXarolen
MIPUPOTHOM CpPe/IbI,
0CO3HaBaThb
OIIACHOCTE
BO3JICHCTBUS HA
YKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX
OpraHUYEeCKUX
BEIIECTB, IIOHNMAast
CMBICIT IOKa3aTeNs
[TJIK, mosicHSITh Ha
IIpUMepax CrocoObl
YMEHBIIEHUS U
MPEAOTBPAIIEHUS UX
BpPEIHOTO
BO3JCHUCTBHUS Ha
OpraHu3M YeJIOBEKa;
JUIST OO YYArOIITXCSI C
OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMU
3I0POBBSI: YMEHHUE
PUMEHSTH 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX
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METOJaX IO3HAHUA

BCIICCTB U

XHUMHUYCCKUX HBHCHHP'I;

Htoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34 2
[TPO'PAMME
IIpunoxenue 1.
I'paduk KOHTPOJIBHBLIX MEPONPUATHII MO yueOHOMY npeaMeTty ""Xumus''
1 geTBepTh 2 4eTBEpTh 3 4eTBepTh 4 yeTBepTH TOJ
epuos
IIPOBEACHUS
OLIEHOYHOU
MIPOIIEAYPHI CEHTSOPH OKTSIOph HOSIOPB JeKadpb ssHBaphb | (heBpalib MapT arpeib Mai HTOT
HEJEIN Heenn Heenn HEeIn HeAeu HeAeu HENEH HENEH HeOeu 0
I
yquHHKnac123 6l 718 ol t|iprjipefe 1|1 2| 2| 2 2| 2| 2 gl 2| 2| 3 3| 3| 3 g
HpEeAMET | 123|456 7|8 of 1| 2 4] 5| 6 2l 8 9] o 2| 3| 4| 5]
Cpennee od11ee 00pa3oBaHue
Xumus 10 1 1 0 1 1l 2
Xumus 11
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