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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbI  CpEeIHEro o00Iero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIXx B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTPaMMbl, U
OCHOBHBIX ToNOXkeHu «CrTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaterud o0y4eHusl, BOCIIUTAHUS U Pa3BUTHS, 00YHAIOIIUXCS CPEICTBAMU
yueOHoro npeamera « Xumus» g 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTABHUIIU
koHnentyaibHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyUeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYXKWAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHHs. OTH UEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
Yell0BeKa, a TakKKe OSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3oBaHue
oOyyJarommxcsi Ha YpOBHE CpeHero o0IIero oopa3zoBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESICHbl B
nporpaMme 10 XHMHUU € YY4E€TOM CHenu(uKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lmmMX 1eaed MW MPUHLUIOB, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AINH, B CO3/laHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE Kak O €IUHCTBE
NPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBS3M MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSAMU PUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMHU, XHUMMS CTAJIA
HEOTHEMIIEMOM YaCThI0 MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa ooOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJIEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOoOXOJUMYI0 MM JJs BbIPa0OTKM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMa, NPOJOJLKCHUS
o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. @OpMHUPOBAHUE JAHHOM CUCTEMbl 3HAHUW IPU HW3yYECHUH
npeaMera o0ecrnedynBaeT BO3MOXKHOCTb PAcCMOTPEHMsI BCEro MHOrooOpasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUsS» c(popMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYeHUI0 YydyeOHOro Marepuaja MU 0OOycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4ECKOM XHMHUH BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHX W  DJIEKTPOHHBIX
OpeICcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHn4eckod XUMHM IIOJy4arOT pa3BUTHE
chOpMHPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs MEPBOHAYAIbHbBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKOU PEAKLIUH.

[Ton HOBBIM yriiOM 3peHHs B mOpeamere «XUMHUS» 0a30BOro YypOBHSA
paccMaTpuBaeTCsl HW3YYEHHbIH Ha YpPOBHE OCHOBHOTO 0O0I1Iero o0Opa3oBaHUS
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOYyYaromMMCsSl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTMUECKUX MO3HIIMMA,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroiei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXXHEWIIHNX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHust jomnosHsercs B Kypcax 10 u 11 ximaccoB
AJIIEMEHTAMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMMAHUIO B3aUMOCBS3M XHUMHH C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHMS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATh HUH(POPMALMIO U
OPUMEHATh €€ JUId IIONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a/a4. B 1enoM conepkanue yueOHOTro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMII MEXKIYy HOBBIMH (DakKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUYECKUX NpodsieMm, a
Takke MpodJieM cOepeKeHUsl FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3ALMU
OoOy4YaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUSI M TOCTPOEHUs TpeiMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEpPCAJbHBIX Y4YeOHBIX JCHCTBMI, HUMEIOIMX ©0a30BO€ 3HAUYCHHE IJIA
pa3iIMyYHBIX BHJIOB JESTENBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a Hu
00paboTku MH(pOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XXHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHUs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICTICHUH
COJIep>KaTeIbHOM XapaKTepUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIMOHHO MpHU3HAETCA (OPMUPOBAHHE OCHOB
XMMHYECKOM HAayKHd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LI W3y4eHUs
peaMeTa SIBISIETCS BIIOJIHE OIPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) BIISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIIOYEBBIC MOHATHS, (GyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUSI,

o (opmMupoBaHUE U pa3BUTHE MPEACTABICHNN O HAYYHBIX METO/IaX MO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOMAMMBIX I TMPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHHUsI
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPUTETAMHU B CHUCTEME CpeaHero olmiero oopasoBanus. CeroaHs B
NPETNoJlaBaHNM XUMHH B OOJIbIIEH  CTEMEeHW OTHAETCS  MPEATIOYTECHUE
MPAKTUYECKONH KOMIIOHEHTE COJEp>KaHUS OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
HAa0OpOM 3HAHUN, a (YHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCHEHHUS WX B PEANTbHOU >KU3HU
JUTSL pEIIeHUS TPaKTUYECKHUX 3a]1a4.

B cBs3M C 3TUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JIOMUHUPYIOIIEe
3HAaUEHUE MPUOOPETAIOT TAKKUE 1IETU U 33]]a4H, KaK:

amanTaius oO0yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIlUsX, CBS3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOIMUXCS  KJIFOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeILHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00paboTKu MH(POpPMAIIUH,
HEOOXOMMMBIX IS TIPUOOPETEHUS OIbITa JCATEIHHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TO3HAHUM XHUMHH, a TakKXKe IS OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKHUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajau3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMAIIMU XUMHYECKOTO COJIEP KAHMUS;

dbopMupoOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJIECHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcsi YOeXKIEHHOCTH B T'yYMaHUCTUYECKON
HAIPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEIICHUU TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOJIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETUIECKUX PECYPCOB U
COXPAaHEHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOUIEHUS K TPHUPOJE M CBOEMY 3/I0POBbIO, a TaKKe MPUOOPETEHUS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUsI MTPEAMET «XHUMHUSI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeAMETHON 0b0sacTu «EcTecTBeHHO-HAay4YHbIC
IPEIMETHD.

OO111e€ Ynca0 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Hezienro), B 11 kinacce — 34 yaca (1 yac B Heento).



COJAEPXKXAHUE OBYUEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI0KeHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accU(pUKaMKM OpraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) M TPUBUAIbHBIE HAa3BaHUS
BKHEUIINX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMeIlleHuss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA pssl. DTHIEH U TPOIUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHYECKHE CBOICTBa
(peakuuMu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, TUApATAllMM, OKHUCJIECHHUS U
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakHEUIINE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHrne CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psijl. ALIETUIICH
— TPOCTEHIIMNA TpEeACTaBUTENh AJIKUHOB: COCTaB, CTpPOEHHUE, (U3MUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALIAH,
TOPEHMUSI), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, (GU3NYECKHE M XMMHUYECKHE CBOMCTBa
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peakyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBs3b MEXIY YIVIEBOAOPOJAAMH, NPUHAAICKAIIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii Tra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaluTUyeckuil), muponus. [IpomaykTsi
nepepaboTku He(TH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MpEBpaIlCHU:
O3HAKOMJIEHME C oOpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Hedptp» u  «Yromp», MOAEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON W 3TAaHOJ CTPOEHUE,
¢uznyeckue U XHUMUYECKHME CBOMCTBA (pEakIUH C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OJTWICHIJMKOIb M  TNIMLEPUH: CTPOECHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTIIUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKUE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3TepU(pUKaliu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpbl Kak TMPOU3BOJAHBIE KApOOHOBBIX KHUCIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckast
POJIb KUPOB.



YrneBompl:  coctaB, KjacCUUKAIMSA ~ yriaeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom Meau(Il), okucnenne ammuauHbM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHHME TJIIOKO3bl), HAXOXACHHUE B IPUPOJAE, NMPUMEHEHUE,
ononornyeckas poiib. Potocunre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak nNpupogHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3NYecKue W XUMHYECKHE CBOWCTBAa Kpaxmaya (THIpOJus3,
KayeCTBEHHAsI peaklus ¢ HOJOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJECHCTBHE TIJIMIIEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kpaxmana C HOJOM),
IIPOBEICHHUE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuuecKkue coequHeHus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiaKkoB. XHMHUYECKHME CBOWCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
HaOJII0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJSPHBIX COEIMHEHHH —
HOJIMMEPU3ALIMS U MTOJIMKOHCHCALIMSL.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsS] BEIIECTB M HMX IPEBPAILECHHIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peannsanns MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHbIX MOHATHM, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO HUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHUE, HAYYHBINA (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(uKaIius, MepuoIuIHOCTh, HAOIIOICHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: knerka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOJIbI, KHUPBI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbI€, TOILUIMBO,
pECYpCHI.

TexHOonorusa: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIUE CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KUIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000JI04Ka. DHEPreTUYeCcKre ypOBHH, MOAYPOBHU. ATOMHBIE OopOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH u llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b MepUONYECKOT0 3aKoHa U I[lepnoauyeckoil cucTeMbl
xuMmudeckux sieMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIHIECTB IO TPYyNIaM U IEPHUOJAM.
3Ha4YeHHE MMEPUOIUYECKOr0 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsipHasi W TOJSpHAsl, UOHHAs, MeTauimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKUuenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. DJIEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHus. OHbI: KATHOHBI 1 AaHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJEKYISIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTATNIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[loHatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCTMHEHUM. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHYECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHWYECKOM XWMHH. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPAILICHUS SHEPTUHN TPU XUMHUECKUX PEAKIIMSX.

CKOpOCTh peakluH, €€ 3aBUCUMOCTh OT pa3iuvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cladblie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKuUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus tabiaui «llepromnyueckas cucteMa XUMHUYeCKux 3ieMmeHToB [[. .
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUuE U
OMHMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pPEaKIUH HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HCIOJIB30BAHUEM IIOHATUS «MACCOBAs
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B llepuoaumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (raJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnE Ba)XHENIIIMX HEMETAIUIOB U UX COCTMHEHUMU.



Merannel. Ilonoxenne meramnoB B [leproanuecko cucremMe XMMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTaylioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAITPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPHUM, Kaui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OObmue cnocoObl momyyeHus: MeTaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX MPEBPALLICHUIA:
U3y4YeHUE KOJUIEKINH «MeTayuibl ¥ CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIIEPUMEHTAJIBbHBIX 3aJa4, HAOJIOJEHUE U OIKMCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN HA KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

PacuéTtel maccel BemiecTBa WiM O0OBEMA ra3oB IO W3BECTHOMY KOJMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLINUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B 0OecrieueHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U MHUILEeBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBinenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpPE BEIIECTB M MAaTE€pPUAIOB: BAXKHEWILIWE CTPOUTEIIbHbBIE
MaTepuaibl, KOHCTPYKLIHMOHHBIE MaTepuasbl, KpacKku, CTEKJIO, KEepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yI0OpeHwusl.

XUMHST W 3I0pPOBbE YEJIOBEKA: MpaBWJa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBsI3ed TpW  HM3ydYeHUH OOmend u
HEOpraHn4yeckor XxumMuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIONIb30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIC MOHSTHS: HAy4dHBINH (DakT, rumores3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIacCupUKalusi, MEepUOAUYHOCTh, HAOIIOACHHE,
HKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: MaTepusi, IHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYMUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKocHcTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIC MOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsl, TPOU3BOJICTBO
CTPOUTENbHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrieBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOyYalONIMMHUCSL TMPOTPaMM  CpPEHEro OOIIero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHus SIBJSIETCA CUCTEMHO-AEATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TIpakAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEJILHOCTH U CaMOOIPECIICHUIO;

HaJIM4K1e MOTUBAIIMK K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOlIUXCS PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYKUE MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS TpeaMeTa «XUMHsS» JOCTUTalOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMU B OOUIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CaMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JESITEIHHOCTH
00y4Yaromuxcsl 1Mo peaan3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamIaHCKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAJIBHBIX HOpPMax M MpaBUiaX MEXIMYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH TNPHU CO3JAaHUHU
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCIJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOIO, YTO JOCTH)KEHMSI HAyKH €CThb pPEe3yJIbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/Jla YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YEeCTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHMUSI LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3UUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHns TpaBuil 0e30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYILOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPaBWJI MHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalMAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aJad
COLIMAJIbHON HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3YUEHUI0 MPOodeccruil pa3IuvaHoOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayiied MNpoPecCuu U peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U
noTpeOHOCTEN 0011eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIE;

MOHMMAHUS TJIO0ATBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALlMOHAIIBHOI'O IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
MPUPOIHON Cpejlie, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUYECKOTIO MBILLICHUS, SKOJIOITHYECKON KYJIbTYPHI,
OIIbITA JESATEITBHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBIeHUs] 00 OKpPYXKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B 0COOOW 3HAYMUMOCTHM XUMUU JJIsI  COBPEMEHHOM
UUBUJIM3AUUM: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIrETUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, 0O0ECIEUYEHUH YCIOBUMI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHMMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOSIINUX B HEM M3MEHECHHM, YMEHUS JIeJlaTh 00OCHOBAHHBIC 3aKITIOUCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHWS IS
perieHus Mpo0JIeM B peabHbIX KU3HECHHBIX CUTYAITUSX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYCHHI0O HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHM C KU3HEHHBIMU NMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHATbHOM
NESATeTLHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YY€OHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro 00111ero 00pa30BaHusl BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4YaIOIMIMUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIe TOHSATHUS, OTPAKAIOUIUE
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIb3YeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayYHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0OBaHNe, HAOTIOIeHNEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYaroIInXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSA W YHUBEPCAIbHBIC YYCOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCAJIbHBIMHA yueOHbIMH NMo3HaBaTeJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHWS W KPUTEpUH IS KIAacCU(HUKAIMKM BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYMHHO-CIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKUE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30OBHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPE/ICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BELIECTB U XUMHUUYECKHUX
pEaKLHnii;

dbopMyIMpOBAThH MEJIN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBaHHBIE BOMPOCHl B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAaHUS U  MPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOCKTHOM
JEATECIIbBHOCTH, MPOSBISTh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbHOMY
MOMCKY METOJIOB PEIICHUS TMPAaKTUYECKUX 3ajlad, MPUMEHEHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMUSI.

3) padora ¢ ungopmaunmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanu3upoBaTh WUH(MOPMALMIO PA3IUYHBIX BUAOB U (HOpM
MpEeACTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh PA3IMYHbIE METOAbI MPU TOUCKE U
orbope wuHPOpMaAlMK, HEOOXOAMMOW [UIsi BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMM U Pa3IMUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TNpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MHpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH JeliCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOIHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU NPH BBIOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HMCCIEAOBAHMNA MYTEM COTJIACOBAHMS TMO3UIUI B
X0J1e 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OBiajieHHe YHHBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATH CBOIO MO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii  ajiroput™m ACHCTBUN mNpu
BBIMIOJITHEHUHM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOWpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4E€TOM TMOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHAlIM3a
Y CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHS»
OTPAKAIOT:

c(OPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHHM SIBICHUI



opuponbl, B (HOPMHPOBAHMHM MBIIUIEHUS M KyJbTypbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BIAJCHUE  CUCTEMOM  XUMWYECKHX  3HAHHMWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKHI 3IIEMEHT, aTroM, JJEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUI€HHAs), MOJb, MOJIsIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAlIbHAs TIpyMIa,
paaukan, U30MepHrs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOA W a30TCOAEpKAIIUE COCIUHEHUS, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
opranudeckux BemecTB A. M. bymiiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCIIOJIb30BAHUM BaXHEHIINX OPraHMYECKHUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA,;

Cc(OPMUPOBAHHOCTh YMEHUH BBISIBISATH XapaKTE€pHbIE NMPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpPAIIEHHON)
GopMynl OpraHMYECKMX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLuH,
M3TOTaBJIMBAaTh MOJIEIN MOJIEKYJl OPTaHUYECKHX BELIECTB I WUIIOCTPALMU KX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHABIIMBATh MPUHAAJIC)KHOCTh H3YyUEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOEHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takkxe NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alEeTUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popmanblerus, aueTaibIeru, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIO0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TI0K03a,
dpyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCIMHEHUAX (OIMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. BytiiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIMWIEH, aleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIHUA C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HE(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEepepadOTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHCTEMOM 3HAHMM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/I0Ol U J1abOpaTOPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUsl C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIMU OPraHUYECKHUX
BCIIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWH, IBETHHIE PEAKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMH TEXHUKA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBaHHEM, WPEACTABISATh PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKuCH YPAaBHEHHH COOTBETCTBYIOIIMUX
peaknuii u GOPMYyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA aHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
I1eJIECO00Pa3HOTO TOBENCHUS B OBITY M TPYMOBOH JESITEIBHOCTH B IEIISAX
COXPaHEHHUsI CBOETO 370POBbsl M OKPY>KAIOILIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUIST 00Y4aroNIuXCcs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJMAX IMO3HAHHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIICTIBIX H  CJIA0OBHAAIIMX OOYYaIOUIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy:.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas u HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuponbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIAraloIINe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHAYECKAsI CBSI3b
(KoBaJIeHTHasl, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUTMUECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJUTHUYECKAS JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMUUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
DJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACCHhl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
NpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XHUMHH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAINIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUN M 0€30MMacCHOM HCIIOJB30BAaHUN BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEIIOBEKA,



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKA TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX IPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIs
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMMUYECKUX  pEakLui,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ras3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAsA COJIA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENSATh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMUYECKUX JJIEMEHTOB B COCIAMHEHUAX PaA3IMYHOIO COCTAaBa, BUJ XMMHYECKOU
CBsA3M (KOBaJE€HTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHas, MOJEKYJIApHasd,
VOHHAsl, METAJUIMYECKAs ), XapaKTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa [l
W. MenpneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xuMuueckux snemeHTtoB [[. WM. MeHneneeBa, MCHOJIb3ysl MOHATHS «s-, P-, d-
DIEKTPOHHBIE opouTanmy, «QHEPTreTHUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAUHEHUN
o nepuoaaM u rpymnnam llepuoguueckon cucteMbl XUMAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKHME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PAa3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATH XUMHUYECKHE DPEAKIUH 10
pa3MyYHBIM TPU3HAKaM (YUCIY M COCTaBYy pEarupyrolinx BEUIECTB, TEIMIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIEHHS AJIEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pACKpbhIBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMy OT pa3auYHbIX (PAKTOPOB; XapaKTep CMEIEHUS XUMUUYECKOT0 PABHOBECHSI
B 3aBHCHMOCTH OT BHeIlIHero BozaeiictBus (npunHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEACTABICHUH 00 OOLIMX HAay4YHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOJIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3(p(deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
MOCYJIOM M JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUAa BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHA, KayeCTBEHHBIE pEaKIMu Ha cyinbdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIeHHE 3KCIEPUMEHTAIBHBIX 3a7a4 10
TeMaMm «Metaie» U «HeMmeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHWMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTEpHET U ApYTrHX);



chOpPMHPOBAHHOCT, ~ YMEHHH  COONIONATh  TpaBUja  JKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEJIAX
COXPaHEHHUsI CBOETO 370POBbsl M OKPY>KAIOILIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKMBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIUMAsI
cmbicn mokasarens [I/JIK, moscHAT, Ha mTpuMepax CHOCOObI YMEHBIICHUS |
IPEIOTBPAIICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJMAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CJICTIBIX W CJIA0OBHUIANIMX OOYyYaroONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/m Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumud. Teopus
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3nen 2. Yraesonopoast
2.1 [IpenenbHbIE YrIEeBOAOPOIbI — aJKaHbI 2
29 HenpenenbHbie yraeBogOpOIbl: aTKEHbI, 6 |
aJKaJUEeHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
24 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB 1 3 |
uX nepepadboTka
Hroro no pazneny 13
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
32 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxxnble A(UPBI
3.3 VYrieBoibt 3 1




Hroro no pazneny

Pa3znea 4. A3oTconepxkaiye opranHunyecKkue coeIuHeHus

13

4.1 AMuHbI. AMUHOKHUCHOTHL. benku 3
Uroro no pazgeny 3
Pa3pnen S. BeicokoMoJIeKyIsipHbIE COCAUHEHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie Ilpakruyeckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
Paszgea 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnueckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHUUYECKUE PEeaKLUU 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Merabl 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPTaHUYECKUX U OPTraHUYECKUX )
’ BEILIECTB
Hroro no pasgeny 17
Paszgea 3. Xumus u :Ku3Hb
3.1 XUMHUS U KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




Ioypo4Hoe miIaHUpOBaHMe

Yuureias: [lonomapesa SIlHa BukropoBHa
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Hpeamer: Xumus

YMK: (Ky3unenosa H.K., I'apa H.H. -5-¢ u3x., crepeorun. —M.: Benrana I'pad, 2019)
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Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThbI

JlaTa
U3y4yeHus

dakr
U3YYeHUs

[Ipenmer oprann4eckoi XumMuu, €€
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE

Teopust cTpOeHUsI OpraHUYECKUX
coenuaeHuit A. M. bytiepoBa, €€ OCHOBHBIE
ITIOJIOKCHU A

[TpencraBienue o Ki1accupuKauu
opraHuueckux semects. Homenkiatypa
(cucremaTHuecKkasi) U TpUBHAJIbHbIE HA3BAHUS
OpraHMYECKUX BEIIECTB

AnkaHbl: cocTaB U CTPOCHUC,
TOMOJIOTUYECKHUI paa

Mertan u 3TaH — OpocTeuIme
MPECTaBUTENN ATKAHOB

AJNKeHBI: coCTaB U CTPOCHUC, CBOMCTBaA

OTUIIeH U MPOMUJICH — HpOCTCﬁLHPIC
MPpEACTAaBUTCIIN AJIKCHOB

[Tpaktuueckas padota Ne 1. «Ilomyuenue
STUJIEHA U U3yYEHHUE €TO CBONCTBY




Ankanuensl. byraguen-1,3 u

9 meTminOytaauen-1,3. [onyuenue
CUHTETHUYECKOTO KayuyKa ¥ pe3HHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH psiji. ALIETUIICH —
MPOCTEUILNN MPEJICTABUTEID aJIKUHOB

1 Boruncnenus no ypaBHEHUIO XUMHUECKOM
peakuuu

12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBsA3b YIriIeBOAOPO/IOB,
IPUHAUISKANINX K Pa3IMYHbIM KJlaccam
[TpuposHbIE HCTOYHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu
[TpuposHbIE HCTOYHUKH YTIEBOIOPOAOB:

15 IPUPOIHBII ra3 U MOMyTHbIE He(TSIHbIE ra3bl,
He(Th U MPOIYKTHI €€ IepepaboTKu

16 KontponbHas padoTa mo pazaeny
«YTIeBOIOPOIBI»

17 [TpenenbHbIE OTHOATOMHBIE CIUPTHI:
MeTaHoJ U 3TaHoj. BosopoaHas cBs3b

13 MHoOroaTOMHBbIE CIIUPTHI: ATUIECHTIIUKONIb U
TIIMLEPUH

19 ®deHout: CTPOCHUE MOJICKYJIIBI, (PU3NYECKHE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

20 Anpaeruapl: GopMaIbAETUA U alleTaIbICT /L.

AneroH




OnHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE

21 KHUCJIOTBI: MypaBbHHAs U YKCYCHAs

2 [IpaxTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD)

7 CreapuHOBas U OJIEMHOBAS KMCIIOTHI, KaK
MPEJICTAaBUTENN BBICIINX KAPOOHOBBIX KHCIIOT

24 Mpbua Kak coJiy BbICIINX KapOOHOBBIX
KHCTIOT, UX MOIOIIIee JeiicTBHE
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIHN3 CIIOKHBIX
3¢upoB

26 Kupsl: runponus, npuMeHeHue,
Ouosornyeckas posb KHPOB
VYrieBoibl: cocTaB, KiacCUpUKaIHSI.

27 Baxueiime npeactaBuTeNIN: TIII0K03a,
bpyxTO3a, caxapos3a

)3 Kpaxman u nemirono3a kak npupoHbie
MOJIUMEPBI
KonrtponbHas pabora 1o pasaeny

29 «Kucnopoacoaepxaiinue opraHn4ecKue
COETUHEHUS

30 AMMHBI: METHJIAMUH U aHUJIUH
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbIE

31 OPraHUYEeCKHE COCTMHEHUS, NX
Ouosnorudeckoe 3HadeHue. [lentuab

1 benku xak npupoaHsle

BBICOKOMOIJICKYJIIAPHBIC COCANHCHHUA

33

OCHOBHBIE TTIOHATHS XUMHUHU




BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM.

[Imactmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




IToypouHoe ni1aHMpoBaHue

Yuurean: [lonomapepa fIna BuktopoBHa
Kaace: 11-A
Hpeamer: Xumus

YMK: (Xumus: 11 knacc: 6a30BbIil ypoBeHb: yUeOHUK AJIs yyamuxcs odieoopasoBarenbHbix opranusanuii / H.E. Ky3nenosa, A.H. JIeBkun,
M.A. lllaranos; mox pea. H.E. Ky3nenosoii. —M.: Benrana-I'pad, 2014.-208 c.)

3anuianupoBano: 34 yaca

KoanuecTBO 4acoB
Jara

M3y4eHHUs 10
naHy o dakry

JarTa usyuenus

Tema ypoka
yp KounTtpoabHbie IIpakTuyeckue

B
cero padoThI padoThI

XUMHUYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalus aToMOB

Ilepnonnueckut 3akoH u Ilepuoanueckas
CHCTeMa XUMHYECKHUX daeMeHToB /. M.
MenneneeBa, uX CBSI3b C COBPEMEHHOW TEOpUEH
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEIUHEHUH 10
rpynnaM u nepuogam. 3HaueHUeE




MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux djementoB .M. Menaeneena B
pPa3BUTUU HAyKU

CrpoeHue BelecTBa. XUMHUYECKasi CBS3b, €€
BUABI, MCXaHU3MBbI O6p3,30BaHI/I$I KOBAJICHTHOM
cBA3U. BogoponHas cBs3b

BaneHTHOCTD. BHGKTpOOTpI/II_IaTeJIBHOCTB.
CreneHb OKHCIICHUS. BemecTBa MOJICKYIISIPHOI'O
1 HCMOJICKYJISIPHOI'O CTPOCHUA

[TonsiTue o nucnepcHbIX cucteMax. ICTUHHBIE U
KOJUTOUMJHBIE pacTBOPBL. MaccoBas 105
BEIIIECTBA B pACTBOPE

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX COeAUHEHM. ['eHeTnyeckas
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3JIMUHBIX
KJIACCOB

Knaccudukamnms XumMuaeckux peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XUMHUH. 3aKOH
COXpaHEHUs MACCHI BEUIECTB; 3aKOH COXPaHEHUs
U IIPEBPAILCHUS] SHEPTUU IIPU XUMHUYECKUX
peakuusax

Ckopoctb peakiun. O6paTuMble peaKiuu.
XHUMHUYECKOE paBHOBECHE




10

[TpakTuyeckas padora Ne 1. «Buusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peakuun»

11

DnexTponutuueckas auccoruanus. [loastue o
BOJIOpoAHOM moka3zarese (pH) pactopa.
Peakiiuu nonnoro oomena. I'muaponus
OpPraHn4Y€CKUX U HCOPTraHNYCCKUX BCIICCTB

12

OKHUCINTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
[TonsiTre 06 31eKTpOK3€e PacIiiaBOB U
pPacTBOpOB coJieid

13

Kontposnbnas paboTta mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

14

Mertasmiel, ux nojoxenue B [leproauueckoit
CHCTEME XUMHUECKUX AieMeHTOB J]. 1.
MeHeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
OO6mue ¢puznyeckue CBOMCTBa METANIOB

15

CrutaBsl METaLIOB. DJIEKTPOXUMUYECKAN P
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaKHEHUIITNX METAILJIOB
(HaTpuil, KaNui, KanbIMii, MATHUHA, ATFOMUHH )
U UX COeJUHEHUU

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN




XHUMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX

18 .
COEIMHEHU I
[IpakTrueckas padota Ne 2. "Pemenue

19 AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«Mertamnb»"
Hewmeramnbl, ux nonoxxenue B [leprnoanueckoi

20 CUCTEME XUMUYECKUX 351eMeHToB /. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
®u3nuecKue CBOICTBAa HEMETAIIOB.

21 Amorponusi HEMETaIUIOB (Ha mpuMepe
KHCIIOpoJ1a, cephl, (hocdopa u yrieposa)

» XHWMHMYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCIMHEHUI

23 XuMudecKkue cBoMCTBa a30Ta, hocdopa u ux
COECIMHEHU I

24 XHWMHYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U UX
COECIMHEHU I

)5 [IpuMeHeHne Ba)KHEUIIUX HEMETANIOB U UX
COCIMHEHU I
O0600611eHre U cucTeMaTH3alus 3HaHU#| 10 TeMe

26

«HemeTamiely. Beraucienus mo YpaBHCHUAM
XHUMHUYCCKUX peaKHI/Iﬁ U TCPMOXUMHNYCCKUC




pacyérhl

[TpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME 1
"HemeTaisl"»

)3 Kontponsnas pabora o remam «MeTamuibl» U 1
«Hemeramubi»

79 Heoprannueckue 1 opraHn4eckue KucyioThl. |
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AMpoTepHble HEOpraHUYECKHE U OpPraHUYECKUe

30 coequHeHus. ['eHeTnueckas cBs3b 1
HEOpPraHMYECKUX U OPraHMYECKHUX BEIIECTB
Ponb xuMum B obecrieueHnH 3K0JIOTHYECKO,

31 SHEPreTHYECKOM U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHN MEAUILIMHBI
[IpencraBienust 06 0OMIMX HAYYHBIX IPUHIIUIIAX

32 MTPOMBIIIIEHHOTO MOJYYE€HHsI BAXKHEMIIINX 1
BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XHUMHA U 310pPOBbE YEIOBEKA 1

34

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus, 10 knacc: Ky3snenosa H.K., I'apa H.H. -5-e u3na., crepeorun. —M.:
Benrtana I'pad, 2019
Xumus, 11 knacc: ky3nenona, A.H. Jleskun, M.A. Illatanos; nox pea. H.E.

Kysnenosoii. —M.: Benrtana-I'pad, 2014.-208 c.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Xumus. 11 kn. 3agaunuk. Jleskun A.H., Ky3nenosa H.E. Cepus Jlunuga YMK
H. E. Ky3nenoBoit. Xumus (10-11) (b)
MeTtoandyeckoe nocooue

Metonunueckoe nocodue: «Xumus. 10 kinacc. YriryOieHHbIH ypOBEHbY (aBT.
H. E. Ky3nenona, H. H. I'apa, . M. Turtosa).

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://uchi.ru/
https://www.yaklass.ru/

https://lib.myschool.edu.ru/



https://www.yaklass.ru/
https://lib.myschool.edu.ru/

