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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMBI  CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeaepallbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTeNIbHbIX Opranuzanusax Poccuiickoi
Odenepany, peanu3yOIMUX OCHOBHBIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopspkenue I[lpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXOA0OB K pa3pabOTKe MpOorpaMMmbl MO XUMHUH, K ONPENEICHUIO
o0mieil ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YYalOIIMXCSl CPEICTBAMU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOydYeHHS W TpPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTelbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpUIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAaCaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpPhI
YeloBeKa, a TakKe 3SKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3M0POBbI0 M TPUPOAHOW cpene. Peanusyercs xumMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMH y4EOHOTO
npeaMera «XHUMHsSD, COJEpKaHUE M IIOCTPOCHHE KOTOPOrO ONpPENESICHbl B
nporpaMme N0 XHMHUU C Y4ETOM CHeuu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHsl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo poyib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
NPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJIENCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacTbIO MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W KM3HM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XuUMHUS KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmmxcs, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomiuMu  npeamMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKOor XuUMuH. POPMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU W3YYCHHU
npeaMera 00ecnedyMBaeT BO3MOYKHOCTb PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHus» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEeHHI0O YydeOHOro Marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHuyecKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpeJCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYyYaroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKUU.

[Ton HOBBIM yriaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMHS» 00ydYaromMMcs TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWINIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTUYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M MPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IIPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
NPUMEHATh €€ Uil TIOMOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yuyeOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YaIOMIMXCSd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
dunocockux uaeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM M
CTPOEHHEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMI MEXIQy HOBBIMH (DaKTaMM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTHUYECKUX MpodsieMm, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TOJAXOJbl K OIPEACIICHUIO
COJIEp)KaHUSI M MOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBUMH, HUMEIOIMX 0a30Bo€ 3HAUYCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOHCKa, aHalu3a Hu
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHus, IPU OMPEACICHUH
COJIep>KaTeIbHOM XapaKTepUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAyKH KaK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUs
IpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUHU,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOIUMBIX [JIsI MPHOOpETEHUs
YMEHUM OpUEHTHUPOBATHCS B MHPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOM U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHUYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atumMm, copeprkaTenibHas XapaKTepUCTHKA LIeJIed U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOUYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME cpeaHero olmiero oopasoBanus. CeroaHs B
NpENnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArnovYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOyueHHus, OpPHUEHTHUPOBAHHON Ha
MOJIFOTOBKY BBIIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BIIaJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHSIMH aKTUBHOTO TOJIyYCHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTS pEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ 3TUM mpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranus 00yJarommxcsl K yCIOBUSIM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSX, CBI3AHHBIX C BEIIECTBAMU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYYalOUIMXCS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jNYHBIX BHIOB
NeSATEeILHOCTH: PEIICHHs MpoOJeM, MOorcKa, aHanu3a U 00padOTKu MH(POPMAIIUH,
HEOOXOJUMBIX i TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B I[IO3HAaHWU XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKA M MIPUPOIHYIO CPELY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HaHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUH AJI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-MTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YaCTHOCTH, NP IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTH B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCTIONb30BAaHUSl TOJNYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuyeOHOM maHe cpenHero oO0mero oOpa3oBaHUsS MPEAMET «XUMUS»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaIMETHON o0sacTi «EcTecTBeHHO-HayUYHbIE
pPEIMETBD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero oomiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJEPKAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUS OpPraHUYECKHUX
coenquHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKkux BemiecTB. ['omomnorus, wu3oMepus. XHUMUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKaMKu opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEHIINX MPEICTAaBUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILICHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBjIeHHe, 0OOyTIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKM psia. MeraH U 3TaH —
IPOCTEUIINE TMPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMeIleHUusT M TOPEHHUs), HAXOXKJACHHE B MPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHICH U NPOIMUJIEH —
POCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMu THUIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIIMNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MyYecKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMsSI U HUTPOBAHUS), NTOJyUYEHUE U NMPUMEHEHHE. Tomnyon:
cocmas, cmpoeHue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu

CAJIOCEHUPOBAHUA U HumpoeaHuﬂ), noixyyenue u npumeHeHue. Tokcu4HOCTH
7



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAJICKAIIMHU K
pa3IMyYHBIM KJIaccaM.

[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUN, KaTaTIUTUYECKUi), mupoiu3. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHBIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEePUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIICHU:
O3HAKOMJIEHHME C O0Opa3lamMu IIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Heptp» u  «Yroiap», MOACIMPOBAHUE  MOJIEKYJT  YIJIEBOJOPOJOB |
TaJIOTeHONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE dTUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranuieckue coeJuHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpEHUE), NpUMeHeHue. BojaopoaHble CBSI3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. [lelicTBHE MeTaHOJa U 3TaHOJIa Ha OPraHKU3M YeJIoBeKa.

MHOroaToMHbl€  CHOUPTBL. OTWIEHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crnupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

deHon: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnernnpl M kemouvl. DOpMaNBIAETHJ, ALETAIBICIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJYyUYEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3MUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3TepU(pUKalUu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KakK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpPbl Kak TMPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
coxHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJICKYJbl, (U3NYECKUE U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
runpokcuiom Meau(Il), okucneHnne ammuadHbIM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas poiib. @otocunre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmana H
HEeJUTI0I03bl.  PU3nMYecKkue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJus3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3ammopeiicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
HaOJIOICHUE U ONMKMCAHUE JEMOHCTPALMOHHBIX OMBITOB: A€HATypalusi OEJIKOB MPU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIUS U MOJTUKOHIEHCAIUS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peannsanns MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIMX €CTECTBEHHO-
HAyYHbIX MOHATHHA, TaK U TOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO1ue ecTeCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Marepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUMUHBI U €UHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMaeMbl€, TOILUIMBO,
peECypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMuyeckuii snaeMeHT. AToM. SAapo aroma, H30TONbL. JJIEKTPOHHAs
000JI04Ka. DHEPreTUYECKUe YpPOBHM, MOAYPOBHU. ATOMHBIE OpOUTau, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[leprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [lepnoandeckoil cCuCTeMbl
xumuyeckux aneMeHToB Jl. M. MeHueneeBa ¢ COBpEMEHHOU TEOpPUEU CTPOECHHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTHIX W CIIO)KHBIX BEIECTB IO TPYIINaM H TEPUOaM.
3HaYeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W MOJSpHAsl, MOHHAs, MeTauimyeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.
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BemectBa  MOJEKYJIPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTAINIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucrteMmax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCIUHEHHNN. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIUSX.

CKOpOCTh peakluH, €€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunmun Jle [larense.

DnekTpoautuueckas nuccounanusi. CuibHbIE U ciaadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHA, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHsS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabnmun «[lepuonnueckas cucremMa xuMmuueckux snemeHtoB /. U.
MeHneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpPA, PEAKIMH HOHHOTO OOMeEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiX (PaKTOpPOB HA CKOPOCTH
XAMHUYECKON PEAKIUM.

PacuérHble 3anaumn.

Pacy€Ttel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHAE PACUETBI, PACUETBhl C HCHOJIb30BAHUEM IIOHATHUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumusi

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TaJloreHOB, CEpbl, a30Ta,
docdhopa, yriepoma U KpeMHHS) M WX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.
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Merannel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSYKEHU METAIIIOB.

XHUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue crocoObl momyueHus: MeTayioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3Y4YEHUE KOJUIEKINMH «MeTauibl U CIUIaBbl», 00pa3loOB HEMETAIIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe M OIHMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIeJI0Yei, KaYECTBEHHBIE PEAKIIUU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualibl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
yaoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B NOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBsi3ed TpW  HM3ydYeHUH oOOmed u
HEOpraHu4ecKkor xuMuu B 11 Kilacce oCyIIecTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK MW TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI OTAECIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSTHS: HAY4YHBIM (DAaKT, THUIMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCHU(pUKALMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.
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dusuka: MaTepusi, IHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTrEeTUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
HU3MEpPEHUSI, CKOPOCTb.

buonorusi: kjeTka, opraHu3M, SKocHUCTeMa, Owocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpTraHU3ME.

['eorpadusi: MuHEpABI, TOPHBIC MTOPOJIBI, TIOJIE3HBIC HCKOTIAEeMbIE, TOTLIIMBO,
pPECYpCHI.

TexHomorusi: XuMHYECKasi MPOMBIIUICHHOCTb, METAJUTYyprus, MPOU3BOICTBO
CTPOUTEIBbHBIX MaTEpPUAJIOB, CEIBLCKOXO35MCTBEHHOE IIPOM3BOJICTBO, MHUIIEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroIMMHUCSL TMPOTPaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHUE OOYYAIOUIUMUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMK K O0yYEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsl PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMU UEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIM4YKUE MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COUUOKYJIBTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMU POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHSTHIMA B OOLIECTBE
HOpMAaMM U TpPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IpOIECcaM
CaMOIMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaroIxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPYECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAYKH €CTh PE3YJIbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAJIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

MHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAallUH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPaBWJI MHAMWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUN W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1ay
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO MPOGeCcCHuil pa3IuvaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0JIOTMYECKOr0 BOCIIUTAHMS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIEC, KAaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALIMOHATIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJILHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

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

MOHMMAaHUSl CHeuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poju B
bopMHpPOBaHUN PALMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHuss 00 OKPYKAloIeM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM JUISI COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIrETUUYECKOU, MUILEBON U
HKOJIOTMYECKON 0e30MacHOCTH, B PAa3BUTHH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIieHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
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MOJTydyaeMble 3HAHUA JJI aHANIU3a U OOBSICHEHHsI SBJIICHUN OKPY’KAIOIIEro MUpPa U
IPOUCXOSIINUX B HEM NU3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B PeabHBIX JKU3HEHHBIX CUTYAIIHAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ATEIbHOCTH;

TOTOBHOCTMU U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oBaHHUIO |
caM0oO0pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTMU;

UHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax npodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEJMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyUaIOIIHUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIE TOHSITHS, OTpa)Karolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIB3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCcle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaJIbHbIC Y4eOHbIC NeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHHKATHUBHEIE,

PETyJISTUBHBIE), o0ecreynBarome (dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JICVCTBUS B IO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a30Bble JJOrHYecKHe JelCTBUSL:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEIU JEITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIHTAThI AEATEIILHOCTU C MOCTABICHHBIMU LICJISIMU;
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UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU

BBHIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXJICHHS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU W MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIONIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmylia, ypaBHCHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU YUeOHBIX IMO3HABATEJIbHBIX U MPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB M XUMHYECKHUX
peaKkuu;

dbopMyIHpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSITEJILHOTO TUIAHUPOBAHUS W  IPOBEIACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOSATENIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIICHUS W BBIBOJABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3yIbTATOB UCCIICIOBAHMS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeN0BATENbCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWHOOpManuu (HAy4dHO-
MOMyJISipHAsl JIUTEparypa XUMHUYECKOTO COJCp)KaHUS, CIPAaBOYHBIE TIOCOOUS,
pecypcbl MuTepHeTa), aHanu3upoBaTh WH(DOPMAIUMIO PA3IUYHBIX BHIOB U (opM
MpeJICTaBICHHUS, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;
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GbopMyITUPOBATh 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMALMK, HEOOXOAMMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBIICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U PYTHE);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIeil: NpUMEHSATh MeXIpeaMeTHble (pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

UCTIONB30BaTh W TpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYyIUPOBATH BHIBOIBI
o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHWS TMO3UIIUN B
X0J1e 00CYKICHUS 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTh, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpuT™M JAEUCTBUI TpHU
BBITIOJIHGHUHU YYEOHBIX U HCCJIENOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
3G (}EKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHan3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHs»
OTPAXKAaKOT:
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c(OPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUH B TO3HAHUM SIBIICHUI
npuposibl, B (GOPMUPOBAHWU MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS] TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOUIEHHUSI K CBOEMY 3JI0POBBIO M MPHUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKMM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyia (pa3BEpHyTass UM COKpallEéHHAas), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM O00BEM, YIJIEPOJHBIN CKeneT, (YyHKIHOHANbHAsA TIpyIlIa,
pajuKai, U30MepHs, U30MEPbI, TOMOJIOTUYECKHI PsiJl, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXKAIIME COCAMHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHUH U
0e30MacHOM HCITOJIb30BAHUU BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AESTEIbHOCTU YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISATH XapaKTepHbIC MPU3HAKUA TOHSATUM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPU
OMMCAHUU COCTaBa, CTPOEHHUS U MPEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJIb30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
bopMyn OpraHMYECKMX BELIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBIIMBaTh MOJIETU MOJIEKYJI OPTaHMYECKUX BEHIECTB JI WILIIOCTPAIlUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yUYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy M CTPOCHHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yriIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAIIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPDHBIE COEJUHEHHMSI), JlaBaTh UM Ha3BaHUS II0
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIIbHbBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHos, (hopManbIerul], aleTaabIerujl, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

cOPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHUYECKOW CBSI3H B
OpraHUYECKUX COECIUHEHUSAX (OAMHAPHbBIE U KPATHBIE);
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c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOKECHUSI TEOPUU CTPOCHUS
oprannveckux BemecTB A. M. byTtiepoBa miis 0ObICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPAa3IHMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AallCTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTINKOJD,
TJIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HHUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (He(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJI0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/I0Ol U JTa0OpaTOPHBIM O00OpPYJOBaHHMEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUH, MOJTyYEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUHU OPraHUYECKHUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC pPEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaiieHuu C
BEIIECTBAMU M JIaOOPaTOPHBIM OOOpPYJIOBAaHMEM, WPEACTABISAThH PpE3yJbTaThl
XUMHUUYECKOTO JKCIepUMEHTa B ¢GopMe 3aluch YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIMPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XHWMUUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHer u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBUjia  DKOJOTHYECKH
[EJIeCO00Pa3HOr0 TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUs] CBOETO 3JI0POBBSI M OKPY’KAIOMICH MPUPOTHON Cpebl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KHUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mnokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BeKa;

JUIsi 00ydYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CIA0OBUIASIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvcu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIIeHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIAralOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs! CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAUIMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMUECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJUTHUYECKAS JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dSHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIY4YEHUN U O€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN JESITEIILHOCTH YEJIOBEKa;
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c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHaBJIMBATh MX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX IPEBPALICHUM;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY LIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U IpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEAENATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBs3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kilaccy/TpyImie
COEIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ilepnoanueckoil cHUCTEMBI
xumuueckux snemeHToB JI. M. MeHnneneeBa, MCHoOJIb3ysl MOHATHUS «sS-, p-, d-
DIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
10 nepuoaaM u rpynnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTaBYy pPEArupyroIIMX BEUIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKlNK, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJTHBIE U COKpPAILIEHHBIC YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJOBUS, ITPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;
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c(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, TOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB PAa3JUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (PAKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJyYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
TaKXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAaHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATH U BBHINIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENEHUE CpEAbl PpPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON PEaKIUH,
peaklMi MOHHOTO OOMEHA, KayeCTBEHHBbIE pEaKIMU Ha Cyab(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMam «Metamey U «Hemeramib») B COOTBETCTBHM C MNPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIICHUN C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJNbTaThl XHWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHUN COOTBETCTBYIOLIMX peaKUUil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMUUYECKYIO
uHGOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYyHUKaruu, HTepHeT u ApyTrux);
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chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBUjia  DKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NEATEIBHOCTH B IIEIIAX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens IIJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIOBEKa,

JUISE O0YYaIONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CJICTIBIX H  CJIA0OBHUIANIMX OOYyYaloONIMXCs: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipeamer opranuueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBoaOpOAbI — aJKaHbI 2
9 HenpenenbHble yrieBogopO/Ibl: aJKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBo1oposl 2
54 [IpupoaHbIE HCTOYHUKH YTIIEBOIOPOAOB U 3 |
UX nepepadoTka
Hroro nio pazgeny 13
Pasnen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Cnuprel. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 |
Crnosxubie 3¢upsl
3.3 VYrieBoanl 3 1
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Uroro no pazgeny

13

Pa3nen 4. A3oTconepikaiue OpraHu4ecKue coeJuHeHHs

4.1 AMUHBL. AMUHOKHCIOTEL. benrkn 3
Hroro no pazgeny 3
Pa3znen S. BbicokoMoJIeKyJIsIpHbIE COeINHEHU S

5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2
Htoro no paznemny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne ni/mt P Kourpoubnbie IIpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3neu 1. Teopernueckue 0CHOBBI XMMHMH
Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB 1. I. Meneneena
12 Crtpoenue BemniecTBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi Xumust
2.1 Metanmst 6 1
2.2 Hemeramnsl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX )
' BEILECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMUs 1 )KU3HbB 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer opraan4ecKko XUMHUH, €€ BOSHUKHOBEHHUE,
pa3BUTHE U 3HAUCHUE

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
uudposbie

o0pa3oBaTe/ibHbIE

pecypchl

Teopus cTpoeHHs: OpraHUYECKUX coequHeHnil A. M.

BytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

[IpencraBnenue o knaccuPuKaIy OPraHUIECKIX
BemecTB. HomeHkmarypa (cuctemaruyeckas) u
TPUBUAIbHBIC HA3BAHUSI OPTAHUYECKUX BEILIECTB

AnKaHBI: COCTaB U CTPOCHHC, TOMOJIOTHYECKHUH pan

MertaH 1 3TaH — NPOCTEUIINE TPEACTABUTENHN AIIKAHOB

AJKeHBI: cOCTaB U CTpPOCHHUC, CBOMCTBaA

OTUieH U IPONUIEH — MpOCTeiIne IpecTaBUTeNn

aJIKCHOB

[Tpaktuueckast pabota Ne 1. «IlomyueHue sTunena u
M3Yy4YEHHUE €ro CBOMCTB)

Ankanuensl. byraauen-1,3 u merunOyraauen-1,3.
[TonyueHue CHHTETUYECKOTO KayuyKa U Pe3UHbI

10

11

AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PAMl. ALIETHUIEH — MPOCTEUIIIHI
MPEICTaBUTEND aJTKMHOB

Brrunciaenus mo YPaBHCHUIO XUMHYSCKOMU pcaknuu

29




12 Apenbl: 6eH30J1 U TOJIyoJ. TOKCHYHOCTh apeHOB

13 I'enernueckas CBSA3b yIII€BOJOPOAOB, IPUHAJIEKAIMNX K
Pa3IMYHBIM KJaccaM
[IpupoiHBIE ICTOYHUKH YIVIEBOIOPOAOB: IPUPOJHBIN a3

14 Y TIOTTyTHBIC HEPTSHBIC Ta3bl, HEPTH U MPOTYKTHI €€
nepepadboTku
[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOAOB: MPUPOAHBIN Ta3

15 Y TIOITyTHBIC HEPTSIHBIC Ta3bl, HEPTH U MPOTYKTHI €€
nepepadboTKu

16 KonTponbHas pabota no pazaeny «YTiaeBoI0pOaAbD)

17 [IpenenbHble OTHOATOMHBIE CHUPTHI: METAHOJI U ATAHOL.
Bonopoanas cBs3b

18 MHOroaToMHBIE COIUPTHI: ATUICHTIUKOJb U TITUIEPUH

19 @deHoII: CTPOCHUE MOJIEKYJIBI, (PU3NIECKHE U XUMHUYECKHUE
CBOCTBa, MPUMEHEHUE

20 Anpaerunpl: GopMalIbICTU U alleTAIbICTH . AIIETOH

)1 OnHOOCHOBHBIE ITpe/ieNIbHbIE KAPOOHOBBIE KUCIIOTHI:
MypaBbUHAS U YKCYCHas

2 [IpakTnueckas padora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOH KHCIIOTBI»

3 CreapuHOBas U 0JIECMHOBAsI KUCIIOTHI, KaK MPEICTABUTENN
BBICIITNX KapOOHOBBIX KUCIIOT

24 Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MoIOlIee ACUCTBUE

)5 CrnosxHble 3(Upbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIIOT.
IMaaponus cnoxHbIX 23(hUpoB

26 XKupsl: runponn3, npuMeHeHne, OuoIorudeckas poiib
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KHUPOB

VYraeBogsl: cocTaB, Kiaccuukanus. Baxueimme

27 MPEACTaBUTENH: TIII0K03a, GPYyKTO3a, caxapo3a !

28 Kpaxman 1 nemrono3a Kak NpupoaHble IOIUMEPDI 1

29 KontponbHas padoTa no pasaeny |
«Kucnopoacoaepkaiiyge opraHn4ecKue COeaMHEHUSDY

30 AMUHBI: METHJIAMHUH U aHUJIUH 1

31 AMMHOKHUCIIOTHI Kak aM(OTEepHbIC OPTraHUIECKUE |
COEIMHEHH, NX OHoJIoruueckoe 3HaueHue. [lentuast

1 benku xak npupoiHbIe BEICOKOMOJIEKYIISIPHBIC |
COEIMHEHUS

13 OCHOBHBIE MOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX !
COCIMHEHUI

34 OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX |
coequHenuil. [ImacTmaccol, kaydyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbIE
uudposbie

o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTyparus aTOMOB

[lepuonnueckuii 3akoH u [lepuonnueckas cucrema
xuMuueckux 3nueMeHToB /. 1. Menaeneesa, ux cBsi3b C
COBPEMEHHOM TEOPUEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB U UX COCAMHEHUH 10 TPYIIAM U IIEPUOIAM.
3HayeHHEe NMEPUOIMUECKOTO 3aKOHA U CUCTEMBbI
xuMuueckux 3neMenToB .M. Menaeneesa B pa3Butuu
HAayKU

Crpoenue BeniecTBa. XMMHUUYECKast CBSA3b, €€ BUBL
MeXaHHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3U.
Bonoponnas cBs3b

BanentHocTs. BHCKTPOOTPI/IHEITGHLHOCTB. CremneHb
okucieHus. BemecrBa MOJICKYJISIDHOT'O U
HEMOJICKYJISIPDHOTO CTPOCHUSA

ITonsiTue o aucnepcHbIx cucteMax. ICTUHHBIE U
KOJUJTOMJHBIE pacTBOPBL. MaccoBas 101151 BEIIECTBA B
pacTBope

Knaccudukanus u HoOMEHKIIaTypa HEOPraHUYEeCKUX
coeMHEeHN . ['eHeTnYecKas CBsI3b HEOPraHUYECKUX
BEIIECTB, Pa3IMUHbIX KJIACCOB
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Knaccudukanust XuMHUeCKUX peakifii B HEOPTraHUIECKOM
Y OpPraHWYEeCKON XMMHUU. 3aKOH COXPAaHEHHUS MacChl

8 BEILIECTB; 3aKOH COXPaHEHHU U MPEBPAICHUS SHEPTUU TTPU
XUMUYECKHUX PEaKLUsIX

9 Cxopocts peaknuu. OOpaTuMbIe peakini. XUMHYIECKOE
paBHOBeCHE

10 [IpakTuueckas padora Ne 1. «BnusiHue pa3zmuyHbIX
(bakTOpOB Ha CKOPOCTh XUMHUECKON peaKInm»
OnexrpoauTuueckas auccouuanus. [lonstue o

1 BoZiopoHOM Toka3zatene (pH) pactBopa. Peakuuu
MOHHOTO OOMeHa. ['maponu3 opraHudeckux u
HEOPTraHWYECKUX BEIIECTB

12 OKHUCIUTENBHO-BOCCTAaHOBUTENBHEIE peakuuu. [loHsTre 06
AJIEKTPOJIN3E PACILIIaBOB U PACTBOPOB COJIEH

13 Kontponbnas pabota no paszneny «Teoperndeckue OCHOBBI
XUMUN»
Meramibl, ux nosnoxenue B [lepuoguueckoil cucreme

14 xumuueckux ayemenToB [[. . Menneneesa u
0COOEHHOCTH cTpoeHHs aToMOB. O01ue pusnueckue
CBOMCTBa METAJJIOB

15 CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PsiJl HAPSKEHUI
METaJIJIOB

16 XUMHUECKUE CBOMCTBA BXKHEHUIIIMX METAIJIOB (HATPUH,
KaJIWi, KaJIbIIUA, MarHui, AIIOMUHAN) U UX COSTUHEHUN

17 XUMUYECKUE CBOWCTBA XPOMa, MEAU U UX COEIUHEHUI

18 XUMHYeCKHe CBOMCTBA IIMHKA, JKeJle3a U UX COSTMHEHNN

19 [IpakTuueckas padora Ne 2. "Pemenue

SKCHCPUMCHTAJILHBIX 3a/1a4 110 TCMC «MeTtams»"
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Hewmeramibl, ux nonoxenue B [lepuonuueckoit cucreme

20 xuMuueckux aemeHToB . . MennaeneeBa u 1
OCOOEHHOCTH CTPOEHHUS aTOMOB
®usnyecKkue CBOMCTBa HEMETAIOB. AJUIOTPONUS

21 HEMeTaJUIoB (Ha IpUMepe Kucaopoaa, cepsel, pocdopa u 1
yriiepoia)

22 XUMHUYECKUE CBOKWCTBA IaJIOT€HOB, CEPhI U UX COEAUHECHHI 1

23 XUMHYECKHE CBOMCTBA a30Ta, pocodpa 1 UX COCTUHEHUN 1

24 XUMHYECKUE CBOWCTBA yTiaepoaa, KpEMHUS U UX |
COCIMHEHUN

25 [IpumeHeHne BaXXHEUIINX HEMETAVIOB U UX COCIMHEHUI 1
O06o01IeHre U crucTeMaTu3alus 3HaHU| 110 TeMe

26 «Hemeramby. BerancneHus no ypaBHEHUSIM XUMUYECKUX 1
peaxkuil ¥ TePMOXUMHUYECKHE PacUEThl

7 [TpakTiueckas pabota Ne 3. «Pemienue |
SKCHEPUMEHTAIBHBIX 3a7a4 1o TeMe "HemeTambr"»

73 KontponbHas padota mo temam «MeTais» u |
«Hemeramibm

79 Heoprannueckue u OpraHMuecKue KUciaoThl. |
Heopranuueckre 1 OpraHM4ecKue OCHOBAHMS
AM@oTepHbIe HEOpraHMYECKHE U OpraHUYECcKHe

30 coeIMHEHMS. | 'eHeTnyeckas CBsi3b HEOPraHMUECKUX U 1
OpraHUYECKUX BEUIECTB
Ponb xumum B 00OecIieueHnH YK0JI0THIECKOM,

31 SHEPreTUYecKOol U MUIEBOI 0€30MacCHOCTH, Pa3BUTHH 1
METUTTAHBI

32 [TpencraBienust 06 00X HAyYHBIX PUHIIUIIAX 1
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IMPOMBIIIJICHHOTI'O ITOJIYUCHUA Ba)KHEHIIINX BEIIECTB

33 UYenoBek B MUPE BELECTB U MATEPHAIIOB 1
34 XuMUS U 370pOBbE YEIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YUYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA
» Xumusi, 10 xmacc/ I'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A.,
AximmonepHoe obmiectBo «M3narensctBo «IIpocBemenue

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJISA

1. O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnanko. Xumus. 10 knacc.
ba3oBbIil ypoBeHb. YUeOHUK.

2. O. C. I'abpuensu u ap. Xumus. 10 kinacc. ba3zoBslil ypoBeHb.
MeTtoauueckoe mocodue.

3. O. C. T'abpuensn, . B. Tpuryouak. Xumusa. COOpHUK 3a/1a4 U
yrpaxseHnd. 10 knacc. bazoBbli ypOBEHbB.

6. O. C. I'abpuensn, 1. I'. Octpoymos, C. A. Cnanko. Xumus. 11 knacc.
ba3oBbIil ypoBeHb. YueOHUK.

7. O. C. I'abpuensu u ap. Xumus. 11 kinacc. ba3oBbiil ypoBeHb.
MeTtoauueckoe mocodue.

8. O. C. I'abpuensn, U. B. Tpuryouak. Xumusa. COOpHHK 33/1a4 U
ynpaxHeHui. 11 knacc. bazoBbiil ypoBeHb

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. Enunas xomteknus LIOP: Ilpeamernas komnekuus «Xumus» http://school-
collection.edu.ru/collection/chemistry

2. EcrecTBeHHOHay4HbIe dKcniepuMeHThl: xumus. Komekus Poccniickoro
ob1eo0pa3oBarenbHOro nopraa http://experiment.edu.ru

3. [lonynsapHas OMOJIMOTEKa XUMUYECKUX 3JIEMEHTOB http://n-t.ru/ri/ps

4. Caiit Alhimikov.net: ydyeOHbIC U CIIPABOYHBIE MaTEPUAITBI 10 XUMHUHU
http://www.alhimikov.net

5. Xumus 17151 BCEX: WLTIOCTPUPOBAHHBIE MAaTEpPUAIIBI IO OOIIIEH,
OpraHuyecKoil u Heopranuueckoi xumuu http://school-sector.relarn.ru/nsm
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