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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XMMHUHM Ha YpPOBHE CpelHEro oO0miero oOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit ®deneparnyuy, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHOlt  00pa3oBaTENbHOW MPOrpPaMMbl CpeHEro oOmero oOpa3oBaHuUs
(®OIT  COO), upencrabienHbix B  DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM ctangapre COO, c¢ yu€rtom KoHienuuu mnpenogaBaHus
yuebHOoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX opraHu3anusx Poccuiickoil
Odenepanyy, peanu3yOIMX OCHOBHBIE 00pa3oBaTeNbHBIE MPOTPaAMMBI, H
OCHOBHBIX TMOJOXKEHUN «CTparernu pa3BUTHS BOcIHUTaHUs B Pocculickoit
®denepanuu Ha niepuoa a0 2025 ronma» (Pacmopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1el cTpareruu 00y4eHHUsl, BOCIIMTAHUSA U Pa3BUTUSA 00ydarOUIUXCsl CPEACTBaMU
yueOHoro npenmera «Xumus» st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuentyainbHbie TosiokeHuss GPI'OC COO o B3anM00OYCIOBIECHHOCTH IICNICH,
coliepKaHus, PE3yJbTaTOB OO0y4YeHUs U TPeOOBAaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, oJIy4yaeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON  OpraHu3aliyi, SBISETCS HEOThEMJIEMOM 4YacThl0 MX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM JSTallOM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
LIEJIOCTHOM CHCTEME XHMHUYECKOro O0Opa3oBaHMs. OTH LIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, (HOPMUPOBAHKS MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJIOBeKa, a TAaKXKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBI0 M MNPUPOJHON cpene. Peanmmsyercs xumuueckoe oOpa3oBaHHE
00yyJaromuxcsi Ha YPOBHE CPEAHEro 0o0Iero oOpa3oBaHus CpeACTBAMU y4eOHOIO
npeaMera  «XUMUsS», COAEPKAHUE W TOCTPOEHUE KOTOPOTO OIPEAEIEHBl B
nporpaMme IO XUMHUHU C Y4€TOM CHeUU(PUKH HAyKU XUMHUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI U B MaTepUAbHON >KM3HU OOINECTBa, a TaKkKe C Y4ETOM
oOmuX 1eNell W MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero obiero oopa3zoBanus B Poccuiickoit denepanuu.

XUMUSL KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUIPacT ocoO0yi poJib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTepuUasbHON KYJIbTYPBHI.
OHa BHOCHUT CBOM BKJIaJl B (DOPMUPOBAHKE PAIIMOHAIBHOTO HAYYHOT'O MBIILJICHUSI,
B CO3J/IaHHE I[EJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHPE KaK O €IUHCTBE
MPUPOIBI M YEJIOBEKa, KOTOpoe (HOPMHUPYETCS B XMMHUU HAa OCHOBE IMOHWMAHUS



BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEILIECTB, MX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHHUS.

TecHO B3aMMOIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHS CTaja
HEOTHEMIJIEMOI YaCThIO MUPOBOM KYyJIBTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOIO
TpyJa M KU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHas XHMHS Kak Hayka
co3uJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HallpaBjeHa Ha pELICHHE
[NI00ANbHBIX TPOOJIEM YCTOMYMBOIO PpPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOIMUECKON 0€30I1aCHOCTH U OXPaHBbI 310POBBS.

B coorBercTBUM C OOmMMM LENIMU M NPUHLOUIAMH CPEIHEro O0OIIero
oOpa3zoBaHus coaepkanue npeamera «Xumus» (10—11 kmacceel, 6a30BbIli YPOBEHb
U3yYEHUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOILEKYIbTYPHYIO IMOATOTOBKY
oOydaronuxcsi, HEOOXOIMMYI0 MM Uil  BBIpA0OTKA  MHPOBO33PEHUYECKHUX
OpUEHTHUPOB, YCIEUIHOTO BKIIOYEHHS B JKU3Hb COLMYMAa, MPOJOJIKECHHUS
oOpa30BaHMs B pa3IMUHbIX 00JIaCTSX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBnsioliMMy  IIpeiMeTa  «XUMUS»  SBISAIOTCA  0a30Bble KypChl —
«Oprannueckas xumus» u «OOm@as M HEOpraHudeckass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIep KaHMsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAayKH: cHCTEMa
3HaHUU MO0 HEOPraHMYECKOW XMMHHU (C BKIIOUEHUEM 3HAHUU U3 oOuIel XuMum) u
OpraHn4YecKor Xxumuu. POpMHUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 00€CIeUrMBAET BO3MOXHOCTh PACCMOTPEHHS BCEro MHOT0o0Opasus
BEILIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUMU.

Crpykrypa coaepxaHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XUMHUsS» cPOpMHUpOBaHA B IMPOrpaMMe MO XMUMHH Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3Yy4YEeHHIO Y4YeOHOro wmarepuaia U 0OyCIOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  OMNpene’EHHbIX
TEOPETUYECKUX YpPOBHSAX. Tak, B Kypce OpraHMYeCKO XUMHUU BelllecTBa
paccMaTpUBaIOTCSI Ha YPOBHE KIIACCHUYECKOM TEOPUM CTPOEHHUS OpPraHUYECKUX
COCIMHEHHMI, a TaKK€ Ha YpPOBHE CTEPECOXMMHUYECKHX U  DIIEKTPOHHBIX
OpeaCTaBlIeHUd O cTpoeHuHu BemlecTB. CBeneHUss 00 uU3ydaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOJOB J0 CIOXHBIX OMOJOTMYECKU
AKTUBHBIX COEOUMHEHHMI. B Kypce OpraHnMdeckol XHWMHHM IIOJy4YarOT pa3BUTHE
c(hopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MMEPBOHAYAIIbHbBIC
IPEICTaBICHUS O XUMUYECKOMN CBSI3U, KJIACCU(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOM peaKIuu.

[log HOBBIM yIJIOM 3peHUs B MmpeaMere «XuMus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs HW3YYEHHBIH Ha YpPOBHE OCHOBHOTO 0OIIEro o00pa3oBaHMUs
TEOPETHUUECKHI MaTepuanl M (AaKTOJIOTMUYECKHE CBEICHHUS O BEIIeCTBaX W
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas v HeopraHuyeckas
XUMHS» 00yJaromMuMcs IpeoCTaBIsSeTCs] BO3MOXKHOCTh OCO3HATh 3HAUCHHE



INEPUOANYECKOTO 3aKOHA € OOLIETEOPETUYECKUX M METOAOJOTHYECKUX IMO3ULUH,
riy0Xe TMOHATh HMCTOPUYECKOE W3MEHeHHe (YHKIMH 3TOro 3akoHa — OT
o0o0mIaromiei 10 00bACHAIONMIEH 1 IPOTHOZUPYIOUICH.

Enunas cucreMa 3HaHMI O Ba)XKHEWIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX M NPUMEHEHHM, & TAKXKE O XUMUYECKUX PEaKLHUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTekaHus jomonHsercas B kypcax 10 m 11 kmaccos
AJIEMEHTaMHU COJEPKAHMS, HMEIOUIMMHU KYJIbTYPOJOTHMYECKH M MPUKIATHOU
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHMMAHUIO B3aUMOCBA3M XHUMHHU C
ApYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABATEIBHOW M INPAKTUYECKOU
JESTEIbBHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHMsSI K IPOLECCY
TBOpYECTBA B OOJACTU TEOPHHM U MPAKTHYECKUX MPUIIOKEHUN XUMHUH, TOMOTat0T
BBIITYCKHUKY OpPUEHTHUPOBAaThCA B OOIMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUI0 U
OPUMEHATh €€ JUIs TONOJHEHWS 3HAHWM, pEelIeHUusT HMHTEJUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX HCCIIEA0BAaTENbCKUX 33/1ad. B 1enoM conepkanne y4eOHOTro
npeaMeTa  «XUMHUS»  JTaHHOTO  YpPOBHA  HM3YYEHUSI OpPUEHTUPOBAHO  HA
(dopmHpoBaHrEe y OOy4YalOMIMXCA MHPOBO33PEHUECKOW OCHOBBI JJIi MOHUMAaHUS
¢unocodckux uied, TaKuX Kak: MaTepualbHOE E€IUHCTBO HEOPraHMYECKOIo U
OpPraHUYECKOTO MHpa, OOYCIIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTb NPHUPOAHBIX SBICHUNA MYTEM OHKCIIEPUMEHTa U
pelieHusl MPOTHBOPEYMH MEXIy HOBBIMH (akTaMu M TEOPETUYECKUMH
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PELIEHUHU 3KOJOTHYECKUX MpoOieM, a
Takke MpolJemM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmyaHe pemeHuss 3amady  BOCHUTAHUS, PAa3BUTUS M COLMATU3ALMH
oOydJaronuxcsi MPUHATBIE NPOrpaMMOA MO XMMHHM MOAXOAbl K ONpPENeSICHUIO
COJEp)KaHUsT M TMOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaioT (HOpMHpPOBAHHE
YHHUBEpPCAJIbHBIX y4eOHBIX JACMCTBMI, HMEIOIIUX 0a30BO€ 3HAYEHUE IS
pPa3IMyYHBIX BHJOB JEATENIbHOCTH: pELIEHUs MpoOsieM, IOUCKa, aHaiu3a u
00paboTKN nH(pOpMaUU, HEOOXOAUMBIX IS TPUOOPETEHHSI ONbITA MPAKTHYECKOU
U HCCIIEOBATENbCKON NEATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B IMO3HAHHUH
XUMHH.

B mnpaktuke npenopaBaHus XMMHMHM Kak Ha YPOBHE OCHOBHOIO OOLIETo
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO 0OIIero o0pa3oBaHus, PU ONpeIeIeHUN
coJiepKaTeIbHOM XapaKTEpPUCTUKHU 1€ H3y4YeHHUs IMpeAMeTa HarpaBiieHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAMIIMOHHO NPHU3HAETCA (POPMUPOBAHUE OCHOB
XUMHUYECKON HayKd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NESATEIbHOCTH YEJIOBEKAa M KaK OJHOIO U3 KOMIIOHEHTOB MUPOBOW KyJnbTypsl. C



METOJUYECKON TOYKM 3PEHHUS TAaKOW TOIXOJ K OINMpPENSICHHIO ILeNel H3ydeHUs
MpEeAMETA SIBJISICTCS BIIOJTHE ONPaBIAHHBIM.

CornacHo TaHHOW TOYKE 3pPEHHUs TJIABHBIMHU IIENSIMH U3YyYeHHUs IpeaMera
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCA:

e (opMmHpoBaHHE CHCTEMBl XHUMHYCCKMX 3HAHMA KakK  Ba)KHEUIICH
COCTaBIISIIOIICH €CTeCTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KITIOYEBBIC TIOHATHSA, PYHIAMEHTAIBHBIC 3aKOHBI U TCOPHH XWMHH,
OCBOGHHUE S3bIKa HAYKH, YCBOCHHME W TOHHMAaHHE CYIIHOCTU JOCTYIHBIX
00001IEeHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAaKOMJICHHE C HCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMupoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOMAX IMO3HAHUS
BEIICCTB M XUMHYECKHX peaklui, HEOOXOMUMBIX ISl MPHOOpPETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMUYECKUX SIBIICHUH,
MMEIOIINX MECTO B MPUPO/IE, B IPAKTUICCKON U MMOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB AEATEIHLHOCTH, CBI3aHHBIX C HAOTIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TpPaBUII
0e30I1acHOr0 OOpaIleHUs ¢ BEIICCTBAMM.

Hapsiny ¢ aTuM, copeprkaTenbHasi XapaKTepUCTUKa IeJIe U 3a7a4 U3y4eHUs
MpeaMeTa B IIporpaMMe 1o XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero oomiero obpazoBanusi. CerogHs B
NpernojaBaHu XMMHUM B OOJBIIEH  CTemeHW OTHAETCAd  MPENOYTCHHE
PAKTUYECKON KOMIIOHEHTE COJIEpKaHusl OO0y4YeHHUs, OpPUEHTHUPOBAHHON Ha
MOATOTOBKY BBIMYCKHUKA 00IIe00pa30oBaTEIbHON OpraHU3alyy, BIAJCIOLIErO HE
HAOOpOM 3HaHWH, a (PYHKIMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh crmoco0aMu |
YMEHUSMH aKTHBHOTO TONYYCHUS 3HAHWW M TMPUMEHEHUS MX B PEabHOU KU3HH
JUTSI pelieHus TPAaKTUYECKHUX 3aJ1ay.

B cB3u Cc 3TUM TIpH UW3YYCHUH TIpeaMeTa «XHMHS» JOMHHHPYIOIICE
3HaueHUe MPUOOPETAIOT TaKKe LIEJH U 3a/1a4H, KaK:

ajanrtanus o0yJaronmxcsl K YCIOBUSAM JWHAMUYHO PA3BHBAIOIIETOCS MUPA,
dopMupoBaHHE  WHTEIJICKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPAaMOTHBIX
pEIIeHNI B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHHEe y OOYYalONMIMXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITETCHIINH), WMEIOIINX YHUBEPCAIbHOEC 3HAUCHWE I Pa3]IMYHBIX BHJIOB
NeSATEILHOCTH: PEIIeHHs po0JieM, MOUCKa, aHaIu3a U 00paboTKu MH(POPMAIIUH,
HEOOXOAMMBIX [IJIi TPUOOPETEHHUs OIbITa JEATEILHOCTH, KOTOpas 3aHUMAET
BaXHOE MECTO B TMO3HAHWUW XHMMHH, a TAKXKE JJIS OIEHKH C IO3HIIHHA



AKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB W XMMHYECKUX
IIPOLIECCOB HA OPraHM3M YEJI0OBEKA U MMPUPOJHYIO CPENLY;

pa3BUTHE [O3HABATENIbHBIX WHTEPECOB, MHTEIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00yUYaromMXCcs: CIOCOOHOCTH CAMOCTOSITEILHO MPUOOPETATh HOBBIE
3HAHUA 110 XUMHUH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUH IS TOMCKA M aHaln3a y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(POPMAIIUN XUMUYECKOTO COACPKAHMS,

dbopMHpoOBaHUE U pa3BUTHE Y 00YHAIONINXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIIJICHUS, HA0JII01aTeTbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOUMbI, B YAaCTHOCTH, MPHU ITUIAHUPOBAHWU W TPOBEJICHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaromuxcsi YOexJAEHHOCTH B T'YMaHHCTHYECKOU
HaIpaBJIEHHOCTH XUMHUH, €€ BaXXHOM pOJM B pEUICHUM TIN00aJIbHBIX MpoOsIeM
PaLMOHAJIBHOIO MPUPOIONOJIb30BaHMs, OMOJHEHUS SHEPTETUUECKUX PECYPCOB U
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpexHOTrO
OTHOLIEHUS K MPHUPOJE M CBOEMY 3[0POBbIO, a TaKXKe MNPUOOPETEHUs OIbITa
WCIIONIb30BAaHUS TONYYCHHBIX 3HAHUW JUISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYalUsX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yueOHOM mnaHe cpeaHero o0mero oOpa3oBaHUS NPEAMET «XUMUS»
0a30BOT0 YpOBHSI BXOJHUT B COCTaB MpeAMETHON o0sacTu «EcTecTBEHHO-HAYYHBIE
MPEeIMETHD.

OO611ee 4nciio 4acoB, OTBEIEHHBIX IJIs1 U3yYEHUs XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oouiero oopazoBaHusi, coctapisieT 68 dacos: B 10 kiacce — 34 ygaca (1
yac B Henenmo), B 11 kimacce — 34 yaca (1 yac B He1elo).



COIEPKAHUE OBYYEHUA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpenMer opraHM4ecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJyYCHUH HOBBIX BEIIECTB M MAaTEpPUAIOB. Teopus CTPOCHHS OPTraHUYECKUX
coenunenuit A. M. bytiepoBa, €€ ocHOBHBIE MOJI0KeHUSI. CTPYKTYpHBIE (OPMYJIIbI
OpPraHWYECKUX BeElIeCTB. [ OMoJorusi, u30MepHs. XHUMHYECKas CBA3b B
OpPTraHUYECKUX COCIMHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KiacCU(pUKAMU OpraHUYEecKuX BemiecTB. HoMmeHkaTypa
OpPraHMYECKHUX COEAMHEHUH (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUS
BAKHEUIINX MIPEACTABUTENIEN KIIACCOB OPTAaHUYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX MPEBPALICHUI:
O3HAaKOMJIEHHME € O0pa3laMHd OpPraHMYEeCKMX BEUIECTB W MaTepHalaMd Ha UX
OCHOBE, MOJICTUPOBAHME MOJIEKYJ OpPraHWYECKHX BEIIECTB, HAOIIOJCHUE H
OIMCAaHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPALIECHUI0 OPTAHUYECKUX BEILECTB
IpU HarpeBaHuu (IJI1aBJIeHUE, OOYTJIMBAaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
MPOCTEUIINE TPEACTABUTENIN AJIKaHOB: (DU3UUYECKME U XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelIeHus] U TOpPEHHUs), HaXO0XKACHHE B MPUPOJAE, MOIyYEHUE H
IIPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHN Psii. DTUIIEH U MPONMIEH —
MPOCTEUIINE TPEACTABUTENIM AJIKEHOB: (DU3UYECKME M XHUMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TaJONEHUPOBAHMS, THUApPATALUU, OKUCICHUA H
NOJIMMEPHU3ALIMH ), TOJTyYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyrtaauen-1,3 u merunOyrtamueH-1,3: cTpoeHue, BakHeHIIne
XUMHUYECKHUE CBOMCTBa (peakuust noiaumepusaunuu). [lomyuyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKUN psAll. ALETUIIEH
— TpOCTEHIIMHA TpeACTaBUTENb AJIKHWHOB: COCTaB, CTPOCHHE, (U3MUECKHE WU
XUMHUYECKUE CBOMCTBA (pEaKLMM TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
rOpEeHus), NOJy4eHHE U IPUMEHEHHUE.

Apenbl. benzoin: cocraB, crpoeHue, (U3NYECKUE M XUMHUYECKHE CBOMICTBa
(peakuuu rajoreHupoOBaHUs U HUTPOBAHHUSA), IMOJYyYEHUE U NIpUMEHEHUE. 10.1yon:
cocmas, cmpoenue, (uauueckue U  XuUMudeckue  ceolcmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHOB. ['eHeTndeckas CBs3b MEXKIY YIVIEBOJOPOJAMH, NPHHAMIEKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

IIpuponHplE MCTOYHUKHM YriaeBOAOpPOAOB. [IpuponaHBI ra3 M MNOIyTHBIE
HedTaubie ra3pl. Hedth u e€ mpoucxoxknenue. CrocoObl nepepaboTKu HEPTH:
MIEPErOHKA, KPEKUHI (TEPMUYECKHI, KaTAIUTHYECKHil), muposm3. IIpoayKTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
YTOJIb U IPOAYKTHI €r0 MepepadoTKu.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YECHMS BEIIECTB M HX IPEBpaLICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMM IUIaCTMAacC, KaydyKOB U PE3UHBI, KOJUIEKIIUN
«Hedpts» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ]  YIJIEBOAOPOJOB U
raJIOr€HONPOU3BOAHBIX, IPOBEICHUE MPAKTUYECKON PaOOThI: MOJYyYEHHUE ITUIICHA
Y U3y4YEHHE €T0 CBOWCTB.

Pacuérnpie 3amaun.

Bbluucnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTA PEAaKIUH 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEUIECTB WU MPOJYKTOB PEAKIIUN).

KucJiiopoacoaep:kamue opranHu4ecKue coeJHHECHUA

[IpenenpHple OMHOATOMHBIE CHOUPTBL. METaHOI H AITAaHON: CTPOCHHUE,
(¢u3nueckue M XUMHUYECKHME CBOMCTBA (pEaklUM C AaKTUBHBIMM METaJUIaMH,
raJIor€HOBOJIOPO/IAMU, TOpPEHHUE), MpUMEHEHHE. BonopoaHble CBA3M MEXIy
MOJIEKYJIaMU CIIUPTOB. JIefiCTBHE METAaHOJIA U 3TAHOJIa HA OpPraHU3M YEJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJULEPUH: CTPOECHHUE,
¢u3nueckue W XUMHUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl peaklds Ha MHOroaToMHble cnupthl). JleiicTBue Ha

OopraHu3M uesnoBeka. [I[puMeHeHne MMLepruHa U STUICHTITUKOJIS.

@deHOoM: CTPOCHHE MOJICKYJbl, (PU3NUEeCKHe U XHUMHUYECKUE CBOMCTBA.
ToxcuunocTs (henona. [lpumenenne gpenona.

Anpperunpl U kemouvl. DoOpMaNBIErWA, aleTAIbIETUA: CTPOCHHE,
(¢u3nueckue M XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIECHUS,
KaueCTBEHHbIE PEAKLIUN), IOJIyYeHHE U IPUMEHEHUE.

OOHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBbIE KHUCIOTH. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTPOEHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peakuus 3Tepu(uKaiim), moayyeHue U MpUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JeHCTBHE.

Cnoxsble »QUPBl KaK NPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [ uaponus
cnoxHbIX (upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buongorunueckas
POJIb JKHPOB.



VYrneBoapl:  cocTtaB, Kiaccupukanus — yriaeBogoB  (MOHO-, AU- H
nosmcaxapuibl). ['I0k03a — nmpocTennii MoHOCaxapua: 0COOCHHOCTH CTPOCHHS
MOJICKYJbI, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA (B3aMMOJCHCTBHE C
ruapokcuiom Meau(ll), oxkuciieHne amMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIOKO3bl), HAXOXKJICHHUE B MPHUPOIE, NPUMEHEHHE,
ouonoruyeckas posib. otocunTe3. @pyKkTO3a KaK U30MEP TIIFOKO3HI.

Kpaxman u nemwnono3a Kak NpupojHbie noiuMepbl. CTpoeHue Kpaxmana H
Heunosio3bl.  PuU3MUecKMe W XMMHUYECKHE CBOMCTBAa Kpaxmalia (THUAPOIH3,
KAueCTBEHHAs PEAKLUs C UOJIOM).

OKCIEpUMEHTAbHBIE METOJIbl M3YyYE€HHUs BEIIECTB U UX MPEBPAILICHUIL:
IpoBe/ieHHe, HAOJIOJICHHE U OMHCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE
CIIUPTOB, Ka4€CTBEHHBIC PEAKIIMM OJIHOATOMHBIX CIUPTOB (OKHUCIEHUE 3TaHOJIa
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TIUIEPUHA C
ruapokcuom meau(Il)), anbaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom Menu(Il), B3ammopeiicTBUE Kpaxmanaa C HOIOM),
IIPOBEJICHNUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaun.

Boluucienuss mo ypaBHEHHIO XHMHYECKOW peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIM MPOAYKTA PEAKLIUH IO U3BECTHBIM MAcCCE,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKITIH).

A3oTcoaeprkamme OpraHnuecKue COeAMHEHMS.

AMMHOKHUCIIOTHI KaKk am(OTEpHbIE OpraHUYeCKUue COoeIUHEHUsl. DU3ndecKue
U XMMHYECKHUE CBOMCTBA aMHUHOKHUCIIOT (HAa mpuMepe MHIuHA). buosorudeckoe
3HAY€HUE aMUHOKUCIOT. IlenTu b

benkn kak nOpUpOIHBIE BBICOKOMOJIEKYIISIpHBbIE coeAuHeHus. [lepBuunas,
BTOpUYHA M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAalsl, KAUECTBEHHbIE PEAKIIUU Ha OEJIKHU.

OKCIEepUMEHTAbHBIE METOJIbI HM3Yy4YE€HHUs BEIIECTB U UX MPEBPAICHUM:
HAOJIIO/ICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpaIlus OCIKOB MpU
HarpeBaHHM, IIBETHBIC PEAKIINU OCITKOB.

BricokoMouieKyJIsIpHbIE COeIMHEHUS

OCHOBHbBIE MOHSTUSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMU, CPEIHSST MOJIEKYJIspHas
macca. OCHOBHBIE METOIbl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIUHEHUN —
MOJIMMEPU3AIIUs U MOJUKOH ICHCAIUS.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsS BEIIECTB WU UX MPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanmm3zanust MeXIpeIMETHBIX CBSI3€M IIPU M3YYEHUHU OPTaHMYECKON XMMHU B
10 kjacce OCYIIECTBIISIETCS UEpe3 HCIIOJIb30BAHME Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK M INOHSITHH, SBISAIOIINUXCS CUCTEMHBIMHU JUISI OTIAEIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ue ecTecTBEHHO-HAYUYHbIC MTOHITHS: SBJICHUE, HAYYHBIH (haKT, TUTIOTE3a,
3aKOH, TEOPHSs, aHAIM3, CUHTE3, KiIacCHu(PUKaIUs, MEPUOANIHOCTh, HAOIIOACHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJCIIUPOBAHUE.

dusnuka: MaTepus, OHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJIa,
HSHEPreTUUECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, AarperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKHUE BETUUYUHBI U €UHULIBI UX U3MEPEHMUS.

buonorus: xnerka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJOTHMYECKH AaKTUBHbIE BemlecTBa (O€NIKW, YTIEBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpanbl, TOPHbIE OPOJIbI, MOJE3HBIE UCKOMaeMbl€, TOILUIMBO,
pecypchl.

TexHonOrus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTaHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHUYECKHE MpenapaThl, MaTEpUAIIbl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMUYECKHI 37eMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeiesieHus JIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOH(DUTYpaIIHsi aTOMOB.

[lepnognueckuil 3akoH U I[lepmoanyeckas cucTeMa XMMHYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U [lepmoamyeckoil cucTemsl
xuMudeckux 3neMeHToB Jl. M. MeHnneneeBa ¢ COBpPEMEHHOW TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOHCTB XHMHUYECKHX 3JJIEMEHTOB U
oOpa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB MO TPYINIaM U TEPHOJIaM.
3HaYEHHE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUM HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBA3b. BuUIbl XUMHYECKOW CBA3U
(KoBaJICHTHasi HEMOJSIpHAs W MOJISIpHAs, MOHHAsA, MeTaJinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOM XHMMHYECKOW CBsi3u (OOMEHHBIH ¥ JTIOHOPHO-
aKIenTopHelii). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPUIIATEIIHHOCTD.
Crenenb okucyieHus. IOHbI: KATUOHBI U AaHHOHBI.



BemecTtBa  MOJIEKYJIIDHOTO M HEMOJEKYJISIPDHOTO  CTPOEHHSA.  3aKOH
ITOCTOSIHCTBA COCTaBA BEIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

IlonaTe 0 aucnepcHbIX cucTEMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 101 BEIecTBa B pacTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHEHU. Howmenknartypa
HEOPraHMYECKUX BEIIECTB. | €HETHYECKass CBA3b HEOPraHWYECKUX BELIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KJIacCaM.

Xumuueckas — peakuus. Krmaccupukanuss XMMHYECKHUX — peakiuid B
HEOPraHMYECKOM M OpPraHWYECKOW XMMHHM. 3aKOH COXPAHEHHsS MACChl BEIIECTB,
3aKOH COXPaHEHUS Y MPEBPALLECHUS SHEPTUN MPYU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, e€ 3aBUCHMOCTh OT Pa3nuyHbIX (hakTopoB. OOpaTuMble
peakuuu. XuMHUYECKO€ paBHOBecHe. DaKTOpbl, BIMUAIOIIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunuun Jle Hlarense.

OnexTponutuueckas aquccouuanus. CuiabHble U ciadble 31ekTponuThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCasl, HEUTPaJIbHas, IEIOYHAS.

OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTANIbHBIE METOJIBl HM3Y4YEHUs BELIECTB WU WX MPEBPAICHUMN:
nemoHcTpauus Tadmui «llepuonuyeckas cucremMa XMMHUUECKUX 3ieMmeHToB /[[. U.
MenneneeBa», U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEHIETOK, HAOJI0JIEHUuE U
OMKCaHUE JEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3oKEeHUE TIEPOKCHUIA
BOJIOPOJIa B IPUCYTCTBUU KATAIIM3aTOPA, ONPENEIICHUE CPEIbl PACTBOPOB BEILECTB
C TIOMONILIO YHHMBEPCAJIBLHOTO MHAMKATOpA, pPEaKIUd HOHHOTO OOMEHa),
IIPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue pa3nudHbix (akTOpoOB HA CKOPOCTh
XUMHUYECKOU pEaKLIUm.

Pacuérnble 3agaum.

Pacuétel 10 ypaBHEHUSIM XUMHUYECKHUX pEAKUUA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOJIb30BAHUEM ITOHATHS «MacCOBas
JI0JIs1 BELLECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxkenne HemerayuioB B Ilepuoguueckort  cucreme
xuMuueckux sneMeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3N4ecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETANIOB (HA IpuUMepe
KHCIJIOPOJa, cepbl, hocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAJJIOB (TajoreHOB, CEPhl, a30Ta,
dochopa, yrmepoga U KpeMHHMs)) M UX  COCIMHEHHH  (OKCHJIOB,
KHUCIIOPOACOIEPKAIINUX KUCTOT, BOJOPOJAHBIX COCTUHEHUN).

[IpumeHeHne BaXKHENIINX HEMETAIIIOB U UX COCUHEHUM.



Mertambl. [lonoxenune meramioB B llepruoanyeckor cUCTEME XUMHYECKUX
sanemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mue gusnyeckne cBorcTBa MeTauioB. CIuiaBel METaJUIOB.
DNEeKTPOXUMHUYECKHUI psAJT HAIIPSKEHUN METaIIOB.

XHUMHUYECKHE CBOMCTBA BaKHEHIMX METAUIOB (HATPHM, KaJHWi, KaJbIUH,
MarHui, aJlOMUHUN, IUHK, XPOM, JKeJIe30, MEJIb) U UX COCTMHCHUH.

Obmue cnocoObl moimyueHus: MeTaiioB. [IpumeHeHHe MeTauioB B OBITY H
TEXHHUKE.

ODKCNEPUMEHTAIbHBICE METOJbl HM3YyUYE€HHS BEIIECTB M HX IPEBpAIICHUMN:
U3YYEHHUE KOJUICKIIMH «MeTalibl M CIUIaBbl», OO0pa3lloB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HaOJI0JICHHE W OIHCAHUE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHUE THUAPOKCHIA ATIOMHUHHS C PACTBOPAMH
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIC PEAKIIUA HA KATUOHBI METAJUIOB).

Pacuérnrle 3amaun.

Pacuétel Maccel BemecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacué€Thl Macchl (00bEMA, KOJTUYECTBA BEIIECTBA) MPOIYKTOB PEAKITUHU, €CITH OJTHO
W3 BEIIECTB UMEET MPUMECH.

XUMHS ¥ )KU3Hb

Ponp xuMum B 0OecIieYeHHH 3KOJIOTHYECKOM, YHEPreTUUEeCKON W IHIICBOM
0€30I1aCHOCTH, Pa3BUTHH MeIUIUHBL. [IOHATHE O HAy4YHBIX METOJaX ITO3HAHUS
BEIIIECTB M XMMUYECKUX PEAKIIHI.

[IpencraBiernss 00 OOHMIMX HAyYHBIX MPUHIMUNAX  MPOMBIIIICHHOTO
MOJTYy4YEeHHUS BaKHEHIITUX BEILIECTB.

UenoBek B MHUpPE BEHIECTB M MATEPUAIOB: BAXKHEUIIHNE CTPOUTEILHBIC
Marepuaiabl, KOHCTPYKIIMOHHBIE MAaTepHajbl, KpPAacCKh, CTEKJIO, KepaMmHKa,
MaTepualibl JiJIsi JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUEe U MUHEPAJIbHbIC
yaoOpeHus.

XuMHUSIT U 3J0pOBBE YEJIOBEKA: MPaBWIA HCIOJIB30BAHUS JICKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MaCHOTO HCIIOJIL30BaHUS IIPErapaToB OBITOBON XUMHUH
B IIOBCEIHEBHOM >KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MEXNpeaMETHBIX  CBsSI3eM Mpu  M3ydeHUHU oOmed u
HEOpraHn4eckord XuMuM B 11 Kilacce oCylIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
oOIMX eCTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHSTHHA, SBISIOIIMXCS
CHUCTEMHBIMM JJIs1 OTACIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIE TMOHSATHSA: HAy4YHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTe3, KIacCH(pUKAIUsI, IEepPUOIUNIHOCTh, HaOJIOICHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPCHUE, SIBIICHUE.



®du3uKa: MaTepus, SHEPTUS, MAcCa, aTOM, JIEKTPOH, MTPOTOH, HEUTPOH, HOH,
M30TOIl, PaJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYMHBI U €AMHUIIBI HX
M3MEPEHUS, CKOPOCTb.

buonorusi:  kmerka, opraHm3M, OJKOcHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OpraHu3Me.

['eorpadusi: MuHEpabl, TOPHBIC MTOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIUBO,
PECYpPCHI.

TexHomorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYypIrus, MPOU3BOJCTBO
CTPOUTEJIBHBIX MAaTEPUAIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, IHIIEBAs
MPOMBINIJIEHHOCTh,  (hapMarieBTUUECKass  IPOMBIINIICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX TpEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS MPOMBIIIIECHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI' PAMMEI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOy4JaronMMuUCss MpPOrpaMM CpelHero ooOiero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM W TpeaMeTHbIM). HayuHo-meTogudyeckoil OCHOBOM  iis
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHSI IPOrPAMM CPEAHEr0 OOIIETro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIA MTOAXO/.

B cooTBercTBHM C CHUCTEMHO-IEATEILHOCTHBIM TMOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CpPEIHEro
o0u1ero 00pa3oBaHusl BbIIEIEHBI CIETYIOIINE COCTABIISAIOIINE:

OCO3HAaHHE OOYYaIOIUMHUCS POCCUUCKON TPaKJaHCKOW HWJIEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTIPEIECIEHUIO;

HaJIM4KUe MOTUBAIIUU K O0YUCHHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH U UCTOPUYECKUX TPAJTUIUK 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIUXCS PYKOBOJACTBOBAThCS B CBOEH
NEATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJM4Ke MMPAaBOCO3HAHUS SKOJIOTUYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh
1IEJIA U CTPOUTH KU3HEHHBIE TJIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTra «XUMHUSD JTOCTUTAIOTCS B
€MHCTBE Y4YeOHOM M BOCHUTATEILHON JESATEIBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COUUOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMHU
U HJiealaMd POCCUHCKOTO TPaKJAHCKOTO OOIecTBa, MPUHATHIMA B OOIIECTBE
HOpMaMM U  TpaBWIaMU  TOBEJEHUs, CIOCOOCTBYIOIIMMU  MPOIEeccaMm
CaMOIIO3HAaHUs, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0yJarommxcs.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS NpeaMeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OTBITA I[TO3HABATEILHOW W TPAKTUYECKON JCSATEIHHOCTH
00y4YaroIMXCsl MO peaau3aliy IPUHATHIX B OOIECTBE 1IEHHOCTEHW, B TOM YHUCIIC B
YacTH:

1) rpaIaHCKOT0 BOCIMTAHNS:

OCO3HaHMs 00YUYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBaYKECHHS K 3aKOHY U MIPABOIOPSIKY;

NpEeACTaBICHUSI O COLUMAIBHBIX HOPMaxX M TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTURE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIBHOCTH TMPHU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHWH YUYEOHBIX M TO3HABATENbHBIX 3a71a4, BBHIMOJIHEHUU
XUMHUYECKUX 3KCIIEPHUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M NPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHThI IPYTUX [PU aHAIM3E PA3JIUYHbBIX BUIOB YUEOHON AESITENbHOCTH;

2) IaTPUOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOIO OTHOLIEHUSI K HWCTOPUYECKOMY UM HAy4YHOMY HACJIEAUIO
OTE€YECTBEHHON XMMMU;

yBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUECKOIO
IPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUS HAyKH €CThb PE3yJIbTaT
JUIATENIbHBIX ~ HAOMIONEHUH, KPOMOTIUBBIX  JKCIHEPUMEHTAIbHBIX  IMOHCKOB,
MTOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

UHTEpECA W II03HABAaTEIbHBIX MOTHUBOB B IOJYYEHUHM MU IOCIEIYHOLIEM
aHaJIn3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHNS

HPaBCTBEHHOI'O CO3HAHUS, ITHYECKOTO ITOBEJCHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAallMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMU,
U IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M MOCTYIKH CBOMX TOBApHILEH C
NO3ULMI HPAaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHHE IIOCJIEACTBUM 3THX
IOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPHI 3/10POBbSI:

NOHMMaHUs LEHHOCTEeH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHM3HUYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns TpaBui O€30MacHOro OOpalleHusi C BEUIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHUMAHMSI LEHHOCTH NPaBWJ HHAWBUIAYAIBHOTO H  KOJUIEKTUBHOIO
0€301acHOT0 MOBEACHUS B CUTYAlUSX, YIPOXKAIOIINX 310POBbIO U )KM3HU JIIOEH;

OCO3HaHUSl MOCJEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHHUS
aJIKOr0Jisl, HAPKOTUKOB, KypEeHUS);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIIEI0BATEIbCKOU
JeSATETLHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPUECKOW W  JIPYTUX  BUJAX
NEeSTENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHUM MPaKTUYECKUX 3aaad
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IKOJIbI);



UHTEpeca K NPaKTUUECKOMY M3YYEHMIO MPOPECCUIl pa3IMdHOro pojaa, B TOM
YKCJIe HA OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUI M0 XUMUMU;

YBaXEHUA K TPyHy, JIOJIM TpyAa U pe3yibTaTaM TPYIOBOM JIEATEIbHOCTH,

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHJMBUIYAJIBHON TPAEKTOPHUU
oOpasoBanmsi, Oymymeld mpodeccud W peaau3alud COOCTBEHHBIX IKU3HECHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHU, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) K0JI0rHYeCKOro BOCHUTAHUSA:

AKOJIOTMYECKU IIeJIECO00Pa3HOT0 OTHOIIEHUS K TMPUPOAE, KaK HUCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMIIE;

MMOHUMaHUS TJIOOAJIBHOIO XapakTepa 3KOJOTHUYECKHX MpOoOJeM, BIHSHUS
DKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLUAIBHOM CpEe.ibl;

OCO3HaHUSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHXKEHHM XUMUU IS
pelIeHs] BOIPOCOB PALIMOHAIBLHOTO IPUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCHUCTBUM, MNPUHOCIIIMX BpEIl OKPYXKaroUEH
MPUPOJHON cpele, YMEHHUs NMPOTHO3UPOBAaTh HEOJIArONpPUATHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI MPEANPUHUMAEMBIX AEHCTBUI U IPEIOTBPAIIATh UX;

HaJM4Ms PA3BUTOrO SKOJIOTHYECKOTO MBILUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa JEeATEIbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yYMEHUs
PYKOBOJICTBOBAaTbCSl UMM B ITO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLMAJIBHON
IOPAKTHKE, CIHOCOOHOCTM M YMEHHS AaKTUBHO IPOTUBOCTOATH HJIEOJIOTHU
xemodoOouu;

7) HIEHHOCTH HAYYHOT0 MO3HAHUSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOU MPAKTHUKHU;

MOHUMAaHUs CHeUU(PUKH XUMHHM KaK HAyKd, OCO3HaHUA €€ poiau B
(OpMHpPOBAaHMK PALMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU LIEJIOCTHOTO
MPEACTABICHHUS] 00 OKpYXalOLEM MHpE KaK O €IMHCTBE MPHUPOIbl U YEJIOBEKa, B
MO3HAaHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHSI;

yOeKIEHHOCTH B  0OCOOOWM 3HAYMMOCTH XUMHH JJIS COBPEMEHHOMU
OUBUJIM3ALMA: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH M Ba)XXHOM pOJM B
CO3J]aHMU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, pEHIEHUHU II00aJbHBIX TPOOIeM
YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHM MEIUILUHBI, OOECIIEUCHUH YCIOBUM
YCHEWIHOTO TpyJda M HKOJOTMYECKH KOMGPOPTHOM KHU3HU KaXKIOTO UJieHa
00111eCTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTU: TOHHUMAHMSI CYLIHOCTH METOJIOB
MO3HAHUs, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTHU HCIOJIb30BaTh



NOJTydyaeMbl€ 3HAHUS /IS aHAIIM3a U OOBSICHEHUS SIBIICHUI OKPYXKAIOLIETO MHUpa U
MIPOUCXOAIINX B HEM U3MEHECHUH, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIFOUCHUS Ha
OCHOBE HAy4YHbIX (AaKTOB W HWMCIOIIUXCS JAHHBIX C IICJIBI0  TOJyYeHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIIOJIB30BaTh XUMUYECKUE 3HAHUS IS
pelIeHus mpoOJieM B pealbHBIX )KU3HEHHBIX CUTYaIINAX;

MHTEpeca K TIO3HAHUIO U UCCIIE0BATEIILCKOM ACITETbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMpEephIBHOMY O0Opa3oBaHUIO W
caMo00pa3oBaHWIO0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUH 1O XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K 0COOSHHOCTSM TpyJa B Pa3lUYHBIX cdepax mpodeccuoHanbHOMI
JCATCIIEHOCTH.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUS Y4EOHOTO mpeameTa «XuMUs» Ha
YPOBHE CpeAHEro o0Iero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBIE JUISt dbopmupoBaHUs MHPOBO33PEHUS oOyyJaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TTOHITHS, OTpakarolue
[IEJIOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHEHU(PUKY METOJIOB TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SABJICHUE,
MPOIIECC, CUCTEMA, Hay4YHBIN (DAKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIE0OBaHUE, HAOIIOICHUE, U3BMEPEHUE, IKCTICPUMEHT U APYTHE);

yYHUBEpCaJIbHbIC YYeOHbIC NeCTBUs (MO3HABAaTEIbHBIE, KOMMYHHKATHUBHbIE,

PErYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (G YHKIIMOHATBHOM
IPAaMOTHOCTH ¥ COITMATLHON KOMIIETEHITUN 00 yJarOIINXCS;
CIOCOOHOCTH oOyyJarommxcst UCIIO0JIb30BaTh OCBOCHHBIE

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAIbHBbIC y4eOHbBIC
JEUCTBHUS B IO3HABATEIILHOW U COLMAIIBHON IIPAKTHKE.

MeranpenMeTHbIE PE3YyIbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JNEUCTBUSIMU.

OBaanenne YHHUBEPCAJTbHBIMU Y4eOHbIMU NMO3HABATEJIbHBIMHU
AEeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHA:

CaMOCTOSITeNIbHO  (OpMyJNHpOBaTH M aKTyaJIU3UpPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNeNATh LeNu ACATEIbHOCTH, 3ajlaBasi mapamMeTpbl U KpPUTEpUU UX
TOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI IESITEIBHOCTH C MOCTABICHHBIMU LEISIMU;

MCII0JIb30BaTh MPU OCBOEHUH 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBIJICJISATh XapaKTEpHbIC MPU3HAKK TOHSATUM W YCTAHABJIMBATH WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JUIsl OOBSICHEHUS! OTACNbHBIX (PAKTOB U
SIBJICHUIM;

BBIOMpAaTh OCHOBAaHUA M KPUTEpPUM I KiIacCU(PUKAIMK BEUIECTB U
XUMUYECKUX PeaKIuii;

YCTAaHABJIMBATh MPUYUHHO-CJIEJACTBEHHBIC CBSI3M MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXAeHUs (MHIYKTUBHBIC, JEIyKTUBHBIC, IO
aHAJIOTUU), BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PacCMaTpPUBAEMBbIX
SABJIICHUSIX, (POPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

MIPUMEHSTH B MPOLIECCE MTO3HAHUS, UCTIOIB3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJEIH, MPEOOPA30BBIBATH MOJEIBHBIE TPEACTABICHUSI — XUMUYECKUIMA
3HaK (CHMMBOJI) DJIEMEHTa, XHUMHuYeckas ¢opMynia, ypaBHEHUE XUMHUYECKOU
peakiMy — MpU PEIICHUH Y4YEOHBIX TMO3HABATENBHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MIPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 06a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHA:

BJIQJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEUIECTB U XUMHUUYECKUX
pEeaKLHnii;

(dbopMyIHpOBATH 1IENIM U 3a/1a4U UCCIIEIOBAHUS, UCTIOJIH30BATh MOCTABICHHBIC
U CaMOCTOSATENIBHO C(OPMyIMPOBAaHHBIE BOMPOCHI B KayeCcTBE MHCTPYMEHTa
MO3HAHUS U OCHOBBI I (POPMHUPOBAHUSI TUIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKAa3bIBAEMBIX CYKICHUM;

BJIQJICTh HABBIKAMHU CaMOCTOATEIBHOTO TUIAHUPOBAHUSA U  POBEICHUS
YUYEHMUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUs HaOMIOAATh 32 XOJIOM
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (pOopMyIHpOBATH
000011IeHNs ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIBTATOB UCCIIEOBAHUS,
COCTaBJIATH OOOCHOBAHHBIN OTYET O MPOEIaHHOM padoTe;

MpuoOpeTaTh OMNBIT YYCHUYECKOW MCCIIEAOBATEIbCKOM UM MPOCKTHOU
JeSITeIbHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
NOMCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUS.

3) pa6oTa ¢ uHpopmaIueii:

OpUEHTHUPOBAThCS B PA3MYHBIX MCTOYHUKAX HHPopManuu (HAy4dHO-
NOMyJIApHAs JIUTepaTypa XHUMHYECKOTO COJACPKaHUS, CIPABOYHBIC IOCOOUS,
pecypcbl HTepHeTa), aHaNM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
MIPEJCTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HETPOTUBOPEUUBOCTb;



(opMyIupOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU MOUCKE U
orOope wuH(poOpMalnu, HEOOXOOUMOW [JJIsi BBINOJHEHHS Y4YeOHBIX 3ajad
OIIPENIENIEHHOIO TUIIA,

npuoOpeTaTh OIBIT HCIOJIB30BaHUSA HH(OPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  MpEACTaBICHUSA
uH(popMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U JIPYTHE);

WCIIOJIb30BaTh HAy4HbId A3BIK B KAayeCTBE CpEACTBAa MpU padore C
XUMHUYECKON uHopManueil: NPUMEHATh MeXnpeaMeTHle (duznyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, OpMYJITbl, a00peBUATYphl, HOMEHKIIATYPY;

UCIOJb30BaTh U NPEe0oOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaIJIJHOCTH.

OBiaieHue YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMU /Ie/iCTBUSIMH:

3aJ1aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJAaeMOW TEMBI B XOJ€ JUAJIOra W/WiIH
IUCKYCCUH,  BBICKa3blBaTh  HJE€H, (OPMYyJIHMPOBATh CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS MPEIOKEHHON 3a/1a4u;

BBICTYIIaTh C MPE3EHTAUUEN pe3yJbTaTOB I103HABATEIBHOW JEATEIBHOCTH,
[OJIYYEHHBIX CAMOCTOSTEIBHO WIA COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB
M3Y4YaeMbIX BEIECTB, peaju3alud y4eOHOro MpoeKkTa U (POpMyJIUpOBaTh BBHIBObI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IyTEM COIVIACOBAHMS IIO3HMIMHI B
X0JI€ 00CYX AeHHsI U 0OMEHAa MHEHUSIMHU.

OByaieHUe YHHBEPCAJIbHBIMU PEryJsiTUBHBIMH JeHCTBUSIMU:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYIIECTBIIATH CBOK I103HABATEIBHYIO
NEeATENbHOCTh, ONpenessis €€ Leaud M 3aJaud, KOHTPOJIHMpPOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh NpeAjaraéMblid ajiroputMm ACHCTBUN mNpu
BBINIOJIHEHUH YYEOHBIX U HCCIEAOBATENbCKUX 3aJad, BbhIOMpaTh HauOoliee
3¢ (PexTUBHBIN €MOCOO MX pEeIeHUs C Y4YETOM IMOJYYEHUSI HOBBIX 3HAHUM O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH JIESATEIbHOCTH HAa OCHOBE CaMOaHaJIu3a
Y CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMUSD»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  NPEACTABICHUA O XHWMHYECKOW  COCTaBJISIFOILIEH
€CTECTBEHHO-HAYYHOU KAapTUHBI MHpPA, pPOJA XHUMUU B TO3HAHUM SBIICHUU



opupoAbl, B  (QOPMUPOBAHUU MBIUUIEHUS U  KYJbTYpPhl JHMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JJIS PEIICHUS IPAKTUISCKUX 3a1a9
U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIQJICHAE  CUCTEMOM  XUMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIIME TMOHATHS (XMMHYECKUH BJIEMEHT, aToOM, JJIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAIGHTHOCTD, JJIEKTPOOTPHULIATEIbHOCTh, XUMUYECKas
CBs3b, CTPYKTypHasi (hopmyna (pa3BEpHYTas W COKpAIIEHHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIA O0OBEM, YIVIEpOAHBIA CKeNeT, (PYHKIIMOHAJIbHAs TpYIINa,
paguKai, U30MepHsi, U30MEPBL, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YTIEBOAOPOIBI,
KHCJIOPOJ U a30TCOAEpKAIIUE COCIMHEHUS, MOHOMEpP, IMOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
opranuueckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUsI MAaCChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHI SI3bIK XUMHUU; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalye B OCHOBE IOHUMAHHMS MPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX
SBJICHUN, (PAKTOJIOTUUECKUE CBEJCHUS O CBOMCTBAaX, COCTaBE, MOJYYECHUH U
0€30MacCHOM HCMOJIb30BAHUM BaXHEUIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JEATETbHOCTU YETIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHU BBIABISATH XapaKTEpPHbIC MPU3HAKH TOHSATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTaBa, CTPOCHUS U IPEBPALICHUN OPTaHUYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHMU HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIS
COCTAaBJICHHUSI MOJIEKYJSIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYEeCKHX BEIIECTB W YpaBHEHUHW XUMHUYECKUX PEaKIuH,
U3rOTaBJIMBaTh MOJIETM MOJIEKYJl OPraHMYECKHX BEUIECTB JI WJUIFOCTPAlUU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUM YCTaHABJIMBATh MNPUHAJICKHOCTh H3YUECHHBIX
OpPraHUYeCKUX BEIIECTB IO HX COCTaBY M CTPOCHUIO K OMNpeAciI¢HHOMY
KJIAcCy/Tpynne CcoequHEeHuN (yriIieBOJOPOAbI, KHUCIOPOJ U a30TcoJeprKallue
COEMHEHHUS, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS), JaBaTb MM Ha3BaHHS IO
cucremaTrueckoir Homenkiatype (IUPAC), a Takke NpHUBOAWTH TPHUBHATILHBIC
Ha3BaHUS OTICIbHBIX OPraHUYECKUX BEIIECTB (STUJICH, MPOIMWUJICH, alleTUJIEH,
ATUJICHTJIMKOb, TIULEpUH, (PeHos, GopManbIeru, aneraibIeruj, MypaBbUHas
KHUCJIOTa, YKCYyCHAsi KHUCJIOTa, OJICMHOBAsl KUCJI0Ta, CTEAPUHOBAsI KUCIIOTa, TJIF0K03a,
bpykTO3a, Kpaxmall, IeJUTI0I03a, TIHUIINH);

c(hOpPMUPOBAHHOCTh YMEHHUS OMNpPEACNSATh BHJIBl XUMUYECKOM CBS3U B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPaTHBIC);



c(hOPMUPOBAHHOCTh YMEHHUSA MPUMEHSTh TOJIOKEHUS TEOPUH CTPOEHUS
opranuyeckux BemectB A. M. bytnepoBa A 00bsICHEHHS 3aBUCIMOCTH CBOWCTB
BEIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAaHEHHS MAaCChI BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaThb  COCTaB, CTPOCHHUE,
¢u3nueckue M XMMHUYECKHE CBOMCTBA TUIHMYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BEIIEeCTB (MeTaH, 3TaH, 3TUJICH, MPOIWJICH, alleTUJICH,
OyramueHn-1,3, merunOyramuen-1,3, OEH30J, METaHOJ, ATAHOJ, STHJICHTJIMKOJIb,
rIMUEepuH, (EHON, aleTalbIeru]l, MypaBbHHasI W YKCYCHas KHCIOTBHI, TJIIOKO03a,
KpaxmaJi, IeJUTI0103a, aMUHOYKCYCHAsl KUCII0TA), WITIOCTPUPOBATh T€HETHUECKYIO
CBSA3b MEXJYy HUMHU YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
Coipbs (He(QTh, NPUPOAHBIA Ta3, Yrojb), CIHOCOOBI WX TMepepaboOTKu U
IpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS TIO0 XUMHYECKUM
ypaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peaKkiMu 1O H3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WJIM MPOAYKTOB PEAKIINN);

c(OpMHUPOBAHHOCTh YMEHHUH BIIAJIETh CHUCTEMON 3HAaHUW 00 OCHOBHBIX
METOJaX HAyYHOTO MO3HAHUS, UCIIOJIB3yEMbIX B XUMHH TTPU U3YYCHUH BEIECCTB U
XUMHUYECKUX ABIICHUN (HAOII0IeHNE, U3MEPEHHE, YKCTIEPUMEHT, MOJICTUPOBAHHE),
WCIIOJIB30BaTh CHUCTEMHBIE XHMHYCCKHE 3HAHUS [JI1 TPUHATHS PEIICHUHA B
KOHKPETHBIX JKHU3HEHHBIX CHTYallUiX, CBS3aHHBIX C BEHIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJI0/IaTh MpaBUia MOJb30BAHUS XUMUUECKOMN
nocyiol u Jy1abopaTOpHBIM OOOPYJOBaHHMEM, a TaKXKe NpaBujia OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBHHM C HMHCTPYKIMSIMHU TIO BBIMOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW TUJIAHUPOBATh U  BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (TIPEBPAIICHHS] OPTAHMYECKUX BEIICCTB MPU HarpeBaHUH, TIOJyUCHHE
STUJICHA W W3y4YEHHWE €ro CBOWCTB, KAYECTBCHHBIC PEAKIIMA OPTaHHMYCCKHUX
BEIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHMWM, I[BETHHIE PEAKIMU OEJIKOB) B
COOTBETCTBHUM C TMpaBWJIaMH TEXHUKH OE€30MACHOCTH TIPH OOpalleHuu ¢
BEIIECTBAMH U J1A0OpaTOPHBIM O00OPYIAOBaHHUEM, TPEIACTABIATH PE3yJIbTaThI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYOIIUX
peaknuii 1 popMyIHPOBATH BEIBOIBI HA OCHOBE ATHUX PE3YJIbTaTOB;

c(hOPMHPOBAHHOCTh YMEHUN KPHUTHYECKH AaHAIM3UPOBATh XHWMHYCCKYIO
UHPOpPMAIMIO, TIONYyYaeMyl) W3 pa3HBIX HMCTOYHHKOB (CpelCcTBa MacCOBOU
uHpopmaiuu, aTepHeT U 1pyrux);



C(OPMHPOBAHHOCTh ~ YMECHHMW  COOJIOAATh  MpaBWja  3KOJOTHUECKU
1eecoo0pa3Horo MOBEACHUS B OBITY M TPYIOBOW JEATCIBHOCTH B IEJSAX
COXPaHEHHS CBOETO 3JIOPOBBS M OKPYKAIOIMIEH MPUPOIHOW Cpeabl, OCO3HABATH
OITACHOCTHh BO3JICHCTBUS HA JKMBBIC OPraHHU3MBI OINPEACIEHHBIX OPraHUYCCKHIX
BEIIIECTB, MOHMMAas cMbIci Tokazarens I1JIK, moscHATh Ha mpumepax CrIocoObl
YMEHBIIICHUS ¥ MPEIOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS HA OpraHU3M
YEIIOBEKA;

U1 O0YYaIONIMXCS C OrPAaHMYCHHBIMU BO3MOXHOCTSIMH 3JIOPOBBS: YMCHHE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAX ITO3HAHHS BEIICCTB H
XHUMUYCCKHX SIBJIICHUI,

UL CIETbIX H CIA0OBUAANIMX OOYYaIONIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYIO0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHUYeCKUuX

dbopmyt.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHSI Kypca «OOImass W HeopraHudeckas
XUMHUS» OTPaKaIoT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKON  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KApTHUHBI MHpPA, POJIM XHUMUHA B TIO3HAHUHU SBJICHUU
npuposibl, B  (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI PEIISHUS MPAKTUYSCKUX 3a7a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloNue MOHATHA (XMMHYECKHH 3JIEMEHT, aToM, W30ToIm, S-, pP-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJICKYyJIa, MOJIb, MOJSIPHBI OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJICHHS, XUMUYECKasT CBA3b
(KoBaJICHTHas!, MOHHAs, METaJUTMYECKasl, BOAOPOAHAS), KpUCTAININYECKas peméTka,
TANBl ~XUMHUYECKHX  pPEaKIUW, PACTBOP, JJIEKTPOJMUTHI, HEIJIEKTPOJIUTHI,
BJIEKTPOJINTUYECKAs JUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKIui, XHMHYECKOE paBHOBECHE); TCOPUM W 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKONU Jucconmnannu, nepuoandeckuii 3akoH JI. M. Menneneena,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHECHUS W MPEBPAILCHUS YHEPIUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE MOHUMAHUS MPUUYMHHOCTU U
CUCTEMHOCTH XHMHYECKHX SIBICHHUH, (DaKTOJOTHUYCCKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U O€30TaCHOM MCITOJIb30BAHUN BAKHEHIIINX HEOPTaHUIECKUX
BEILIECTB B OBITY U IPAKTUYECKOMN JAEATEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTEPHbIC MPU3HAKU MOHSATHUH,
YCTaHaBIMBATh UX B3aWMOCBS3b, MUCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS NpU
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOPMUPOBAHHOCTh YMEHHUI MCMIOJIB30BATh XUMHUYECKYI0O CHUMBOJIUKY IS
coctaBieHuss (HOpMyJ BEIIECTB U  YpPaBHEHUH  XUMHUYECKHX  pEaKIIHil,
cuctematnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BelECTB (yrapHblid ra3, yrieKHCIbI ras, aMMHak, Tami€Has
W3BECTh, HEralIEHas1 U3BECTh, TUTHEBAS COJA, TUPHUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OINPEACNIATh BaJCHTHOCTh U CTENEHb OKUCICHHUS
XUMHYECKUX AJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAsI, METaJUIMYECKasi, BOJOPOJIHAS) B COCAMHEHUSIX, THII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOI'O BEIIECTBAa (ATOMHAs, MOJEKYJspHas,
MOHHAs, METAJTMYECKasA), XapaKTep CPelbl B BOJHBIX PACTBOPAX HEOPTAaHMYECKHUX
COCJMHCHUN;

c(OpPMHUPOBAHHOCTb YMEHUI yCTaHaBIIUBAaTh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEILIECTB IO HX COCTaBYy K OIpeAeNEHHOMY Kiaccy/Tpyrmie
COEIMHEHHI (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAILIbI, OKCH/Ibl, OCHOBaHUS,
KHCJIOTBI, aM(pOTEpHBIE TMIPOKCHUIBI, COJIN);

c(OPMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI MIEPUOIUYECKOrO 3aKoHa /[,
W. MenneneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00bSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHX 73yeMeHTOoB 1-4 mnepuonoB Ilepuonnyeckoid cCUCTEMBI
xumuueckux smemeHToB [I. M. MenpeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
AJIIEKTPOHHBIE opouTanu, «3HEpPreTU4EeCKue YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHYECKUX IJIEMEHTOB M UX COEIMHEHHI
1o nepuoaaM u rpynnam [lepruoandeckon CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. U.
Menpaeneena;

cOpPMUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh  (OMMCHIBATH)  OOIIME
XUMUYECKME CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3jIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBSI3U MEXKIY HEOpraHUYeCKHMU
BELIECTBAMHU C TIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUECKUX PEaKLU;

c(OPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATH XUMUYECKUE PEAKIMH 10
pa3IMYHBIM IPU3HAKAM (YHCIYy W COCTABY PEArHpyrOIIMX BEIIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCIICHUS AJIEMEHTOB, 00paTUMOCTH
peaKkiMM, YYaCTHIO KaTaau3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHMM COCTaBISITh YPABHEHMSI PEAKLMA pa3IUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMi HOHHOTO OOMEHA, YYUThIBas
yCIIOBUS, NPU KOTOPBIX 3TH PEAKIUU UAYT O KOHIIA,;



c(OPMUPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIA COCTAB PAa3JIMYHBIX HEOPraHUYECKUX BEMIECTB, paClO3HABAThH
OTIBITHBIM TYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYCCKUX
BEIIIECTB;

c(hOPMUPOBAHHOCTh YMEHUH  pPACKPBIBATH CYIIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOrO OajiaHca
3THUX PEaKIIN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pPEaKIMK OT Pa3IUYHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctBus (nmpunuui Jle latense);

c(hOPMHUPOBAHHOCTh YMEHUM XapaKTePHU30BaTh XUMHUYECKHE IPOIIECCHI,
JIeXKalMe B OCHOBE MPOMBIIUICHHOTO MOJTYYEHHSI CEPHOM KHUCJIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH MPEACTABICHUA 00 OOIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOIeMax XMMUYECKOTO TIPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS C HCIOJIb30BAHUEM
MOHATUSI «MaccoBas JI0JIsl BEIIECTBA B PAaCTBOPE», OOBbEMHBIX OTHOIIECHUW Ta30B
MPU XUMHUUYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B peaklUu
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMSI MAcCChI
BEIIIECTB, IPEBPAIICHUS U COXPAaHEHUS YDHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUM COOIIO/IaTh MPaBUJIa MOJIb30BaAHUS XUMUYECKOU
MoCcyIol W J1abopaTOPHBIM O0OpPYJOBAaHHEM, a TakKe MpaBuia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSMH IO BBHITIOJHEHUIO JIaOOPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCT, YMEHUW TIJIAHUPOBATh W BBIMOJHATE XUMUYCCKUN
AKCIEPUMEHT (Pa3JIoKEHUE MEPOKCHIA BOJIOPOJia B MPUCYTCTBUM KaTaJIM3aTopa,
ONpENENICHNE CpeAbl pPACTBOPOB BEIIECTB C IOMOILIBID YHUBEPCAIBHOTO
WHIMKATOPA, BIUSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYECKON pEaKInu,
peakiMu MOHHOTO OOMEHA, KaueCTBEHHbIC PEaKklud Ha Cyibdar-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a1a4 IO
TeMam «Metaby u «HeMeTtaiib») B COOTBETCTBUU C MpPaBUJIAMU TEXHUKH
0e30macHOCTH TPU OOpaIlleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
MPENCTaBIATh PE3YJbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (GOpMe 3amucu
YPaBHEHHUM COOTBETCTBYIOUIUX PEAKIMUA U (POpMyIMpOBaTh BBIBOJIBI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUNM KPUTUUYECKU aHAIM3UPOBATH XUMHUYECKYIO
uH(popMalMIo, TMOJyYaeMyr W3 pPa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIWH, IHTEpHET U ApYTHX);



c(hOPMUPOBAHHOCTh ~ YMEHMH  coOdIOfaTh  MpaBWia  AKOJOTUYECKU
1eJ1eco00pa3Horo MOBEACHHUSA B OBITY M TPYIOBOW JAEATEIBbHOCTH B LETAX
COXpAHEHUsI CBOEro 3J0pPOBbS U OKPYKAIOIIEH NPUPOJHOW CpeAbl, OCO3HABATH
OTMACHOCTb BO3/ICHCTBUS HA KUBbIC OPTraHU3MbI OMPEACIIEHHBIX BEIIECTB, MIOHUMAs
cmpicn mokazarens I[IJIK, mosicHAT, Ha mnpuMepax crnocoObl YMEHbBILEHUS U
peIOTBPAIICHHS UX BPEIHOTO BO3JICHCTBUS HA OPTraHU3M YeTIOBEKa;

g 00y4aronIuxcss ¢ OrpPaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbsI: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX IO3HAHHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CHENBbIX M CHA0OBHIAAIIMX OOYYarOIIMUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins s 3anucu XMMHUYECKHX

dbopmyi.
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3 opraHu4eckux semecTs. Homenkiarypa 1 https://m.edsoo.ru
(cucTemaTnyeckasl) U TpUBUAIBHEIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJIKaHbI: COCTaB ¥ CTPOEHHME, 1 4menens | bubmmorexa LIOK
TOMOTOTHYECKHi ST https://m.edsoo.ru
5 MertaH u 5TaH — npocTeime 1 Suenens | bnbmioreka [IOK
MpE/ICTABUTENH ATKAHOB https://m.edsoo0.ru
6 Henens bu6nunorexa [JOK
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOUCTBA 1 https://m.edso0.ru
. DTUIIEH U TPOTUIIEH — TIPOCTENIINE 1 /menenss | bubmiorexa IOK
NPEICTaBUTENN ATKCHOB https://m.edsoo.ru
8 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 1 8 nenens bubnnorexa LIOK




9TUJICHA U U3YUCHUC €TO CBOMCTB»

https://m.edso0.ru

TJIMLEPHUH

Anxanuensl. byraauen-1,3 u 9 Henens bu6mmoreka [IOK
9 metunoyraguen-1,3. Ilonyuenue https://m.edsoo.ru
CHHTETHUYECKOTO KayuyyKa U PEe3HHBI
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, 10 vepenst | buGnmoreka LIOK
10 TOMOJIOTMUECKUHN Psil. ALETHIIEH — https://m.edsoo0.ru
MPOCTEUIINNA MPEICTABUTEh ATKMHOB
Bblunciienus 1o ypaBHEHUIO XUMUYECKOM 11 menens | Bubmuorexa [TOK
11 peaxu https://m.edso0.ru
Apensr: 6en3011 1 ToyoI1. TOKCHYHOCTE 12 wenens | Bubmuorexa [IOK
12 apeHoB https.//m.eds00.ru
[eHeTHYECKas CBA3b YIIIEBOIOPOIOB, 13 menens | Bubmuoreka [IOK
13 https.//m.edso00.ru
NPUHAICKAIINX K pa3InIHBIM KJIaccaM —— :
ITpupoaHble HCTOYHUKH YIIEBOIOPOIOB: 14 nenens | bubnmuoreka IJOK
pup yr P
14 IPUPOJIHBIN ra3 v MOMyTHbIE He(PTAHbIE https://m.edsoo.ru
ra3sl, He)Th M IPOAYKTHI €€ mepepaboTKu
[IpupoaHble HICTOYHUKH YTIIEBOAOPOOB: 15 nepenss | bubnmoreka LIOK
15 IPUPOJIHBIN ra3 v MOMyTHbIE He(PTAHbIE https://m.edsoo.ru
ras3sl, He)Th M IPOAYKTHI €€ epepaboTKu
16 KourposnsHas paboTa 1o pasjueny 16 menens | Bubmuorexa [TOK
«YTIEBOOPOTIBI» https://m.edsoo.ru
17 [IpenenbHbIE OMHOATOMHBIE CIIMPTHI 17 wepens | bubmmorexa IIOK
METaHOII ¥ 3TaHOoJI. BojopoHast cBs3b hitps://m.eds00.ru
18 MHoOroaToMHbI€ COUPTHI: STUICHIJIMKOIb U 18 nenenss | bubnmoreka [IOK




https://m.edso0.ru

19 MDeHOIT: CTPOEHUE MOJIEKYJIbI, PU3MUECKHE 19 wenens | bubnuorexa [IOK
U XMMUYECKUE CBOWCTBA, IPUMCHEHUE https://m.edsoo.ru

20 Anbaerups: GopMaiIbIeru u 20 mezensa | bubmorexa IIOK
AleTAIbICT L. ALICTOH https://m.edsoo.ru

21 OIHOOCHOBHBIE IIPEJIEIbHBIE KAPOOHOBBIE 21 menens | Bubmiorexa [TOK
KUCIIOTBI: MypaBbUHAS U YKCYCHAsI https://m.edsoo.ru

22 IMpaxkTryeckas padora Ne 2. «CpoiicTBa 22 menenst | bubmuorexa IIOK
PAacTBOPa YKCYCHOM KHCIIOTBI» https://m.edso0.ru
CreapuHOBas M OJICMHOBAsI KUCIIOTHI, KaK 23 menenst | bubmmoreka [IOK

23 IIPEJICTAaBUTENIN BBICIINX KapOOHOBBIX https://m.edsoo.ru
KUCIIOT

24 MpbLTa KaK COJIM BBICIINX KapOOHOBBIX 24 menenst | bubmuotexa IIOK
KHUCIIOT, UX MOIOLIee JIeiicTBUE https://m.eds00.ru
CrnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIE 25 nwenens | bubmmoreka [JOK

25 KapOOHOBBIX KUCIOT. [ MAPOIU3 CIHOKHBIX https://m.edsoo.ru
3¢upoB

26 JKupbl: ruponus, IpuMeHEHHE, 26 menenst | budmuorexa [IOK
Ouosoruueckas poiib KHUpPOB https://m.edsoo.ru
YrneBonbl: cocTaB, Kiaccuukanus. 27 wenens | budbmmoreka [JOK

27 Bakneiimue npeactaBuTeNn: TIOKO34, https://m.edsoo.ru
bpyxTO3a, caxaposa

08 Kpaxmai ¥ 1eJuIio03a Kak MpUpPOIHBIE 28 menens | bubmioreka [IOK

MTOJIMMEPHI

https://m.edso0.ru




KonTtponsHast pabota o pasaeny 29 menens | bubnuoreka [IOK
29 «Kucnopoacoaepkaiiue OpraHM4ecKue 1 https://m.edsoo.ru
COCIIMHEHUS
30 memenss | bubmmoreka [JOK
30 AMMHBI: METHJIAMHUH U aHUJIMH 1 https://m.eds00.ru
AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE 31 menens | bubnuoreka LIOK
31 OpPTaHMYECKHUE COCTUHEHUS, X 1 https://m.edsoo.ru
Oouosornueckoe 3HaueHue. [lentuasl
2 BeJIkH Kak NPUPOJIHbIE 32 wenens | bubmmoreka [JOK
1 :
BBICOKOMOJICKYJISIPHBIC COCTMHEHUS https://m.edso0.ru
33 OCHOBHBIE IOHATUS XUMHH 1 33 menenst | bubmrorexa [IOK
BBICOKOMOJICKYJIIPHBIX COCIMHCHHIA https://m.edso0.ru
OCHOBHBIE METOIBI CHHTE3a 34 menens | bubmmoreka [JOK
34 BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH. 1 https://m.edsoo.ru
[TnacTmacchl, kKaydyku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara u@posBbie
n/n Tema ypoxa Bcero Konrpoabusie | Hpakrireckite fll3yqem/m :)16[()1;1;033Te.111>}151e
padoThI padoThI pecypenI
1 XUMUUECKHi SIeMEHT. ATOM. DJIeKTpOHHAs L ! BH6JIIHOTeKa LHOK
KOH(HUTYAIlHs ATOMOB HCICIA | https://m.edsoo.ru
[lepuoauueckuii 3axoH u [leproguueckast 2 Henens bu6mmoteka [IOK
5 crucTemMa XuMu4decKkux annemeHToB /1. U. 1 https://m.edsoo.ru
MeHieneeBa, ux CBsizb C COBPEMEHHOM
TEOpHEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH H3MCHECHHSI CBOHCTB 3 Henens bubnmoreka [JOK
XUMHAYECKHUX DJIIEMEHTOB U UX COSIUHEHUH 110 https://m.edsoo.ru
3 rpyImaM U nepuogam. 3HauY€HUe 1
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XuMHYecKuX aneMeHToB /.M. Menneneesa B
pa3BUTUU HAYKH
Crpoenue BemniecTBa. XMMHUUYECKast CBA3b, €€ 4 nenens bubmuorexa [JOK
4 BUJIbI; MEXaHU3MbI 00pa30BaHuUs 1 https://m.edso0.ru
KOBAJICHTHOM CBsA3U. BomopoaHas cBs3b
BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD. 5 Henmens bubnuotexa [JOK
5 Crenens okucnenus. Bemecrsa 1 https://m.edsoo0.ru
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOT'O
CTPOCHUS
[IoHsTHE O AUCIIEPCHBIX CUCTEMAX. 6 Henens but6mmorexa [IOK
6 VcTrHHBIE U KOJUTOMAHBIE PACTBOPHI. 1 https://m.edsoo0.ru
MaccoBas 107151 BEILIECTBA B PaCTBOPE




Krnaccudukanust 1 HOMEHKIATypa 7 Henens bubnmoreka [JOK
7 HEOPraHWYECKUX COCMHECHUN. ['eHeTnueckas https://m.edsoo.ru

CBSI3b HEOPraHUYECKHX BEIIECTB, PA3INYHBIX

KJIACCOB

Knaccudukanus XUuMHYECKUX PEeaKIuii B 8 Henens bubnmoreka [JOK

HEOPraHWYECKON U OPraHu4eCKON XUMUH. https://m.edsoo.ru
8 3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH

COXpaHEHHUS U MPEBpAILCHUs YHEPTUH NIPU

XUMHYECKHUX PEaKLMIX

Cxopocts peakiun. OOGpaTuMble PEaKIUH. 9menens | bubmiorexa [IOK
| XUMHUYECKOE paBHOBECHE hitps://m.eds00.1u

[IpakTuueckas pabora Ne 1. «Bnustaue 10 venenst | bubmumoreka LIOK
10 pa3IuYHBIX (PAaKTOPOB HA CKOPOCTh https://m.edsoo.ru

XUMHUYECKON PEeaKIUI»

DnekTponuTHdeckas aucconuarnus. [lonstue 11 nenens | bubnuorexa [JOK
11 o BojopoaHoM nokasarene (PH) pactopa. https://m.edso0.ru

Peakuuu nonnoro oomena. ['maponus

OpraHMYECKUX U HEOPraHMYECKUX BEIIECTB

OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC 12 nenens | bubmnorexa [JOK
12 peakuuu. [lonsrue 06 3nexTponanze https://m.edsoo.ru

pacIIaBoOB ¥ pacTBOPOB COJIEH

KonTponbsHas pabota 110 pasjaeny 13 nenenss | Bubnmorexa IIOK
13 «TeopeTnueckne OCHOBBI XUMUN» hitps://m.eds00.ru

Meraisl, ux nojaoxenue B [lepuognueckoit 14 nenens | bubmuoreka [IOK

CHUCTeME XMMUYeCKuX annemMeHToB /1. U. https://m.edsoo.ru
14 MenieneeBa 1 0COOEHHOCTH CTPOEHUS

aToMoB. O01ue pu3nYeCcKue CBOMCTBA
METaJUIOB




15 CruiaBbl METAILIOB. DJIEKTPOXUMUYECKHI PSIJ 15 wenens | bubsnmorexa IIOK
HaTpSKeHUiT METAIOB https://m.edsoo.ru
XUMHUYECKHEe CBOMCTBA BAKHEHIITNX 16 nenens | bubmuorexa [JOK

16 METaJUIoB (HATPUH, KT, KalbIUil, MarHUH, https://m.edsoo.ru
ATIOMUHHN) U UX COSTUHEHUN

17 XMMHUUECKHE CBOMCTBA XpOMa, MEIU M X 17 wenens | bubnmorexa IIOK
COe THHEHMUIA https://m.edsoo.ru

18 XMMHYECKHE CBOMCTBA IMHKA, JKEIE3a U UX 18 menenss | bubsmorexa [IOK
COCIMHEHHIT https://m.edsoo.ru
[IpakTuyeckast padora Ne 2. "Permenune 19 nenenst | bubmmoreka LIOK

19 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME https://m.edsoo.ru

P
«Metamibi»"
Hewmeraiibl, X IOJI0KCHUE B 20 venens | bubnumoreka IIOK

20 Ilepronnueckoit cucteMe XUMUYECKUX https://m.edsoo.ru
sneMenToB . . MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB
®u3nyecKne CBOMCTBA HEMETAIIOB. 21 nenenss | bubmmoreka [JOK

21 Annorponust HeMETa/UIoB (Ha IpuMepe https://m.edsoo.ru
KHCIJIOPO/JIa, Cephl, pocdopa u yriiepoaa)

99 XUMHUYECKHE CBOMCTBA raJIONEHOB, CEPBI U UX 22 menens | bubmioreka [TOK
COSMHEHHI https://m.edsoo.ru

23 XuMHUeCKHe CBOMCTBA a30Ta, Gpocodpa u ux 23 menens | bubmuorexa [IOK
COCTMHEHMIA https://m.edsoo.ru

24 XuUMHUYECKHE CBOMCTBA yIIepo/ia, KPEMHHUS U 24 wenens | bubmuorexa [IOK

https://m.edsoo0.ru

UX COeTUHEHUI




25 [IprMeHeHne BaXKHENIIMX HEMETAIIIOB U UX 25 menienst | bubmuorexa TIOK
COCTHHCHMUIA https://m.edsoo.ru
O0o01IeHre U cucTeMaTH3aIus 3HAHUH 110 26 nenens | bubmmoreka [JOK

26 teMme «Hemeramb». Beruncnenus no https://m.edsoo.ru
YPaBHEHUSM XUMHUYECKHUX PEaKIUid U
TEPMOXUMHUYECKUE PACUETEI
[Ipaktuyeckas padora Ne 3. «Pemenue 27 nenenss | bubmmorteka [LIOK

27 AKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME https://m.edsoo.ru
"Hemeranmibl"»

28 KonTposbnas padora mo remam «MeTauib» 28 menienst | bubmuorexa IIOK
1 «HeMeTamisn https://m.edsoo.ru

29 Heopranuueckue u OpraHM4eckKue KMCIOTBI. 29 menens | bubmiorexa [IOK
Heopranwndeckue u opraHndecKue OCHOBAHHUS https://m.edsoo.ru
AmpoTepHbIe HEOPTaHUIECKUE U 30 menenst | bubmmoteka [IOK

30 OpraHNYeCcKHue COeqUHEHUS. [ 'eHeTnueckas https://m.edsoo.ru
CBSI3b HCOPTAaHUYECKUX U OPTaHUICCKHIX
BEIIIECTB
Ponb xuMum B 0GecrieueHH 3K0JI0THIECKOM, 31l wenens | bubnumoreka [IOK

31 YHEPTreTUYECKON U MUIIEBOM 0€3011acCHOCTH, https://m.edsoo.ru
Pa3BUTUU MEIUIIUHBI
[TpencraBienust 06 oOUIMX HAYUHBIX 32 menenst | bubmmorteka [IOK

32 MPUHLMIAX IPOMBIIUIEHHOTO TTOJTYYEHHUS https://m.edsoo.ru
BaKHEHIIINX BEIIECTB

33 Henens | bubnmoreka [IOK

33 YenoBek B MUpE BEIIECTB U MAaTEPUAJIOB

https://m.edso0.ru




34

XHUMHA U 300pOBbE YEJIOBEKA

34 "wenens

bubmuorexa [JOK
https://m.edso0.ru

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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Kpurepun onennBanus.

B ocHOBY kputepueB OLICHKH Y4EOHOU NESITEIHbHOCTH OOYYAIOUIUXCS TMOJI0KEHBI
OOBEKTUBHOCTh M €IWHBIM moaxona. Ilpu natubanabHOM OIEHKE MJi1 BCeX
YCTaHOBJICHBI OOIIEIUIAKTHYECKUE KpUTepuu. [aHHBIC KPUTEPUH MPUMEHSIOTCS
IIPHU OLICHKE YCTHBIX, MUCbMEHHBIX, CAMOCTOSATEIIbHBIX U IPYTHX BUIOB PabOT.

OtMmeTKka «5» CTaBUTCA B Ciay4yae 3HAHUS, IOHUMAaHU, TITyOHMHBI YCBOCHUS
oOyyaromuMmcsi Bcero o0béMa NPOrpaMMHOIO MaTepualla; yMEHMsI BBIICISTH
IJIABHBIE TIOJIOKEHUS B U3YYEHHOM MaTepuase, Ha OCHOBAaHUU (PAKTOB M MPUMEPOB
00001maTh, JAenaTh BBIBOJABI, TBOPUYECKH IMPUMEHATH IOJIYYEHHbIC 3HAHUS B
HE3HAKOMOM CHUTYyalluH; OTCYTCTBUS OLIMOOK U HEAOYETOB MPHU BOCIPOU3BEIECHUN
W3y4YECHHOTO MaTepuana, IpPHU YCTHBIX OTBETaX YCTPAHEHHS OTIEIBHBIX
HETOYHOCTEH C TOMOIIBIO JIONOJHUTEIBHBIX BOIPOCOB YYMTEINA, COOJIIOICHHUS
KyJbTYpbl MIUCbMEHHOM U YCTHOU peyuH, paBui 0(hOpMIICHHS MTUCbMEHHBIX padoT.

OtrMeTKka «4» CTaBUTCS B Clydae 3HAHUS BCErO U3yYEHHOTO MPOrPaMMHOTO
MaTepHuala; YMEHHUs BBIIEIATH IVIABHBIC ITOJOKEHUS B M3yYEHHOM Marepuase, Ha
OCHOBaHMM (aKTOB U NPUMEpPOB 00001IaTh, [Je€1aTh BbIBOJbI, IPUMEHATH
MOJIyYeHHbIE 3HAHUS Ha MPaKTUKE; HE3HAYUTEIbHBIX (HErpyObIX) OIIMOOK Mpu
BOCITPOM3BEJICHUM HM3YYEHHOIO0 Marepuana, COOJIOJEHUS OCHOBHBIX IpPaBHII
KYJbTYpbl MUCbMEHHOM U YCTHOU peuH, MpaBui 0(hOpMIICHHS MTUCbMEHHBIX padoT.

OtMeTKa «3» CTaBUTCS B Clydae 3HAHUS U YCBOCHHUS MaTepuaja Ha YPOBHE
MUHUMAJIBHBIX TpPeOOBaHUW MPOTPAMMBbI, 3aTPYAHEHHUS MPU CAMOCTOSTEIHLHOM
BOCIIPOU3BEICHUHU, HEOOXOIUMOCTH HE3HAUUTEIHFHON TMOMOIIU YUUTENs; YMEHUS
paboTaTh Ha YpPOBHE BOCIPOU3BEACHMS, 3aTPyJAHCHHS TpPH OTBETaX Ha
BUIOM3MCHEHHBIE BOMPOCHI; HAIMYUS TPYOBIX OIMIMOOK, HECKOJBKHX HETPYyObIX
MIPH BOCIIPOM3BEICHUN M3YUYEHHOTO MaTepHalia, He3HAYUTEIbHOTO HECOOIIOACHUS
OCHOBHBIX TMPaBUJ KYJbTYpbl MHUCHbMEHHOW M YCTHON peuu, mpaBuid 0hOopMIICHUS
MUCBMEHHBIX PadoT.

OrMeTKa «2» CTaBUTCS B CIy4yae 3HaAHUS U YCBOCHUS MaTepualia Ha YPOBHE
HUXE MHUHHMAJIbHBIX TPEOOBAHMM MPOrpaMMbl, OTIAECIbHBIX MPEACTABICHUI 00
U3YYEeHHOM  MaTepuaye, OTCYTCTBUS  yMEHHMH  paboTaTh Ha  YpOBHE
BOCIIPOU3BEACHUS, 3aTPYAHEHHS IPU OTBETaX HA CTAaHAAPTHBIE BOMPOCHI; HATUYHS
HECKOJIBKHUX TPYObIX OHIMOOK, OOJIBIIOTO YKCIia HErpyObIX MPU BOCIPOU3BEACHUN
M3Y4YEHHOTO MaTepuana, 3HAYUTEIIbHOTO HECOONIOIEHNs OCHOBHBIX MpaBHII
KyJbTYpbl TUCbMEHHOW U YCTHOU peuu, IpaBuil 0(pOPMIIEHHUS MUCbMEHHBIX paloT;



IMOJIHOTO HE3HAHHA M3YUCHHOI'O MaTcpuaia, OTCYTCTBUA 3JICMCHTAPHBIX YMCHI/Iﬁ )41
HaBBIKOB.

Ol.leHKa YCTHOI'0O OTBE€TA YYallluUXCsl

Ormerka «S5». [lomHO packpbhITO coaep)kaHHe MarTepuala B 00beMe
nporpaMMsel U yueOHHKa. YeTKO U IpaBWIBHO JaHbl ONPEAETICHUS U PACKPBITO
COJepKaHUE IIOHATUH, BEPHO MWCIOJIB30BAHBI HAayyHble TepMHUHBL Jls
JI0Ka3aTeJIbCTBA MCIIOJIb30BaHbl Pa3IMYHbIE YMEHHUS, BBIBOABI U3 HAOIIIOJCHUI
n onbIToB. OTBET camocTosATENbHBIA. Vcnonb30BaHbl paHee NpUOOPETEHHBIE
3HAHUS.

OtMmeTka «4». PackpeiTO OCHOBHOE conaepkaHUE Marepuaia. B oCHOBHOM
IPaBUJILHO JaHBI ONpE/eCHUS MOHIATHI M MCII0JIH30BaHbl HAYYHBIC TEPMHHBI.
OTBET CaMOCTOSATENIbHBINA, OINpeAeIeHUsS TIOHSATUM HEIMOIHbIC, JOIMYIIESHbI
HE3HAYUTE/IbHBIC HAPYIICHUS IOCISI0BATCILHOCTH H3J0KCHUS OOJIbIITHE
HETOYHOCTH IPU WCIIOJIH30BaHUN TEPMUHOB WJIU B BBIBOJAX U 00OOIIECHUSIX M3
HaOJIIOIEHUI U OIBITOB.

OTmeTka «3». YCBOGHO OCHOBHOE cojiepaHue ydeOHoro Marepuana. Ho
u3noxeHo ¢parmentapHo. He Bcerma mocnenoBaTenbHO. OmnpenesieHus
MOHATHH HEJOCTAaTOYHO YeTKHe. He ucnoib30BaHbl B KQUECTBE JOKA3aTEIbCTBA
BBIBO/JIbI U 0000IIIEHUS U3 HAOJIIOACHUN U OMBITOB WM JIOMYIIEHBI OIUOKHU TIPU
X U3JIOKECHUM.

Ot1meTka «2». OCHOBHOE cojiep)kaHue YyueOHOTro Marepuraia He packpsiTo. He
JaHbI OTBETHI HA BCIIOMOTATEIbHBIE BOIPOCHI yuuTens. JlomyiieHsl rpyObie
OIIMOKHU B ONPEACIICHUHU TOHSATUM, TPU UCIIOIB30BaHUN TEPMUHOJIOTHUH.

«OrMmeTka «1». Het orBeTa

Ilpumeuanue. 110 OKOHYAHUM YCTHOTO OTBETa Yy4alllerocs MEJaroroM aaércs
KpaTKUW aHalii3 OTBETa, OOBSBISICTCS MOTHUBHPOBAHHAs OIIEHKA, BO3MOXHO
NPUBJICYUEHUE JPYTUX YUaIIUXCs ISl aHAIN3a OTBETA.

IIpu oyenke 3Hanuu yuumvl8aromcs UHOUGUOYATbHbIE OCOOEHHOCNU YYAUUXCHL.
OuneHka BbINOJTHEHUSI MPAKTHYECKHX (J1a00paTOPHBIX) padoT
Ormerka "S" craButcs, €Clny yYEHHUK:

1.IIpaBUIIbHO OIpEAEIINII LIeJIb OMbITA.



2. Bpmonuun paboty B MOaHOM o00BeMe ¢ CoOJIoJACHUEM HEO0O0XO0auMOn
MOCJIETIOBATEILHOCTH MPOBEACHUS OTIBITOB U U3MEPEHUM.

3.CaMOCTOSTENIPHO M PAllMOHATIBHO BBIOpaJl W MOArOTOBMJI ISl OIBITa
HeoOXxoaumMoe OoOOpy/lIOBaHUE, BCE OIBITHI MPOBEJN B YCIOBUSAX M PEXKHUMAX,
00ecreunBarOIINX MOJIyY€HHUE PE3YIbTATOB U BHIBOJOB C HAUOOJIBIIEH TOUHOCTHIO.

4. HayyHO TpaMOTHO, IOTUYHO OINHUCAI HAOIMIOACHUS U C(HOPMYTUPOBAI BHIBOJIBI U3
ombiTa. B TpeACTaBIEHHOM OTYETE MPAaBWIBHO M AaKKYpPaTHO BBIMOJHUI BCE
3aMucH, TaOJIUIbl, PUCYHKH, TPa(UKH, BEIUUCICHUS U CEIall BHIBOJIBI.

5.1IposiBisieT  OpraHW3allMOHHO-TPYAOBBIE yMEHHS (TIOJACPKUBAET YHCTOTY
pabodyero Mecta W TIOPAJOK HA CTOJIE, SKOHOMHO HCIOJIB3YyEeT PACXOMIHBIC
MaTepHaIbl).

6.OKCIIEpUMEHT OCYIIECTBIISIET MO IUIAHY C YYETOM TEXHHKU O€30MacCHOCTH W
paBWJI pabOThI C MaTepUallaMy U 000PYIOBaHUEM.

Otmetka "'4"" craBUTCSI, €CTTU YUCHUK:

1. OnpIT MPOBOJWI B YCJIOBHSIX, HE OOECIEYUBAIOIIMX JIOCTATOYHON TOYHOCTU
U3MEpPECHUM.

2. Vmu 61710 JOMMyIIIEHO Ba-TPH HEIOYETA.
3. Unu He Gonee oHOM HErpyOOii OMIMOKU 1 OHOTO HEJ0UeTA.
4. VInu 3KCTIepUMEHT MPOBEJICH HE MOJTHOCTHIO.

5. Unmu B ommcanum HaOMIOJCHUN W3 OMBITA JOMYCTHJI HETOYHOCTH, BBIBOJBI
cJeJiall HETOJIHEBIE.

Otmetka "'3"" craBUTCSI, €CITU YUCHUK:

1. [IpaBuibHO ompeAeni Ielib ONbITa; paboTy BBIMIOJIHSAET MPABIIBHO HE MEHEe
YeM HAaIoOJIOBHHY, OJHAKO OOBEM BBIMOJIHEHHONW YacTH TAaKOB, YTO IO3BOJISIET
MOJIyYWTh TPABUIBHBIC PE3YJbTATHl M BBIBOJABI 10 OCHOBHBIM, NMPUHIUITHAIHEHO
Ba)KHBIM 3aJ1a4aM paOOoThl.

2. Unmu monbop obOopymoBaHus, OOBEKTOB, MaTepUAJIOB, a TakXe paldOThl IO
HaJaJly OITBITA MPOBEJ C IMOMOIIBIO YUUTENSA; WIM B XOJE MPOBEACHHUS OIBITA H
U3MepeHud  ObUIM  JOMYIIEHhl  OMIMOKM B ONHWCAHWUU  HAOJIIOJCHUM,
(dbopMyIMpOBaHUH BHIBOJIOB.



3. OmbIT IPOBOAMIICS B HEPAIIMOHAJIBHBIX YCIOBHSIX, YTO MPHUBEIO K MOTYYCHHUIO
PE3yNbTATOB C OOJIBIIIEH MOTPEITHOCTHIO; WIJIM B OTYETE OBLIM JAOIMYIICHBI B 00IIIEH
CIOKHOCTH He Oojiee JByX OMMOOK (B 3amucCsAX €IUHULl, W3MEPEHUSX, B
BBIUMCIICHUSX, Tpadukax, TabauIax, cxemax, ¥ T.1.) He MPUHIUIHAIBHOTO MIJIs
TaHHOW pabOoTHI XapakTepa, HO MOBJIHUSBIINX HA PE3yJbTaT BHIITOJHEHUSI.

4. [omyckaer rpyOyro oOmHOKY B XOJ€ 3KcOepuMeHTa (B OOBSICHEHUH, B
odopmiieHUU padOThI, B COOIOICHUN TTPABUII TEXHUKH 0€30MMacCHOCTH MpH padboTe
C MarepuajiamMd U OOOpYyAOBaHUEM), KOTOpas HCIHpPABISETCS IO TPEOOBAHUIO
YUUTETIS.

OtMmetka "'2" cTaBUTCS, €CIHM YUCHUK:

1. He onpenenuin caMOCTOSATENBHO LEb ONbITA; BHITOIHWI padOTy HE MOJIHOCTHIO,
HE TIOJIFOTOBUJI HY>KHOE 000pYyJI0BaHUE M O0OBEM BBHITIOJIHEHHON YacTu paboThl HE
IIO3BOJISICT CHenaTh IIPaBUJIbHBIX BBIBOJIOB.
2. Wnu onbITBI, W3MEPEHMs, BBIYUCICHUS, HAOIIOJACHUS MPOU3BOIMIKCH
HETIPaBUWIBHO.

3. Umn B xome paboTel W B oOT4YeTe OOHAPYXWIUCh B COBOKYITHOCTH BCE

HEJOCTaTKH, OTMEUCHHBIE B TPEOOBAHUSIX K OIICHKE "3

4. Jlomyckaer naBe (u Oosiee) rpyOble OMIMOKM B XOJ€ OKCIEPUMEHTa, B
o0bsicHeHnH, B odopMieHUH paboThl, B COOJIOJACHUU TMPABUI TEXHUKH
0e30macHOCTH MpU padboTe ¢ BEIIECTBAMH M 00OpPYAOBaHUEM, KOTOPHIE HE MOMKET
WCIIPaBUTH JaKe 1O TPEOOBAHUIO YUUTEIIS.

OIIeHKa CaMOCTOATECJIbHBIX IUCbMEHHBIX H KOHTPOJIBHBIX paﬁoT.

OtrMeTKa «5» cTaBUTCS, €CIIM YUYEHUK:

1. Bemounnser paboty 6e3 omubok u /uiau/ A0MmycKkaeT He 0oJiee 0JJHOTO
HE0YETa.

2. CobmoaeT KynbTypy MUCbMEHHOM peun; mpaBuiia 0hopMICHUS
MUCHbMEHHBIX padoT.

OTMmeTKa «4» CTaBUTCS, €CITH YUCHUK:

1. BeImosiHSET MUCHbMEHHYIO pa0OTy MOJHOCTHIO, HO JIOMTYCKAET B HEW He
OoJiee 0HOM HErpyOOil OIMOKKU U OJTHOTO Heo4ETa U /uinn/ He 6oJiee ABYX
HEIOYETOB.

2. ColOmromaeT KyJnbTypy MMCbMEHHOU pedud, ipaBuia ohopmieHus
MMCbMEHHBIX Pab0T, HO -JO0MYyCKAET HEOOJIbIITHE TTOMAPKH MPU BEJCHUN



3amuce.

OTmerka «3» CTaBUTCH, €CIU YUYCHHUK:

1. TIpaBuiBHO BBHITIOJHSET HE MEHEE TIOJIOBUHBI PAOOTHI.

2.  JlomyckaeT He Ooyiee IBYX rpyOBIX OMMOOK, WIIH HE 00Jiee OTHON
rpy0o#, ojiHOM HerpyOoi OIMMOKK U OJTHOTO Heo4uETa, Wik He 0ojiee TpEX
HErpyObIX OITNOOK, WU OJHOM HETpyOOi OITMOKH U TPEX HEJ0UETOB, WU
IPU OTCYTCTBUU OLIMOOK, HO MPHU HAIMYUU TISITH HETOYETOB.

3.  JomyckaeT He3HaUNTEIBHOE HECOOIIOICHHE OCHOBHBIX HOPM
KyJIbTYPhI TMCbMEHHOU peuu, paBuil 0(pOpMIICHHUSI TUCbMEHHBIX PaboT.

OTMeTKa «2)» CTaBUTCS, €CJIU YUCHHUK:

1. TIpaBWIBHO BBINMOJHSAET MEHEE MMOJOBHUHBI TUCHMEHHOM pabOThI.

2. JlomyckaeTt 4yucio OMMOOK M HE0UETOB, IIPEBOCXOISIICE HOPMY, IPH
KOTOPOM MOKET ObITh BHICTABJICHA OIlcHKa 3"

3. JlomyckaeT 3HaUuTEIbHOE HECOOII0ICHNE OCHOBHBIX HOPM KYJIBTYPBI
MACBMEHHOW peyH, MpaBUi 0POPMIICHHUS TUCEMEHHBIX PadoT.

OtMeTka «1» cTaBUTCS B Cy4ae:
1. Her orBera.



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
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METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

1 Pymsurtuc I'.E. Xumus: 10-11 x.: yae0. s oOmeodpa3zoBat. YupexacHuid /
I'.E. Pymsutuc, @.I'. ®enpaman. — M.: [IpocsemieHue.
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