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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo xumuu (0a30BBIM ypOBEHb) Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHus pa3paboraHa Ha ocHoBe DenepanibHOro 3akoHa ot 29.12.2012 Ne
273-®3 «0O6 obpa3zoBanuu B Poccuiickoit ®Denepauun», TpeOOBaHUNH K
pe3ynbTaTaM OCBOCHHS (efepalibHOi 00pa30BaTEIbHON MPOTPpaMMBbI CPEIHETO
obmero ob6pazoBanus (POIl COOQO), mpencraBieHHbIX B DenepaibHOM
rocyapctBeHHOM oOpa3oBaTeinbHoM cTangapte COO, ¢ yuérom Konmenuuu
npenoAaBaHus ydeOHOTO mpenMera «XUMHsD» B 00pa30BaTeIbHBIX OPraHU3aLUAX
Poccuiickori ~ denmepaniv,  peamu3yIONMX  OCHOBHBIE  0Opa3oBaTEIIbHBIC
IpOrpamMMbl, U OCHOBHBIX TMOJOXKEeHUU «CTpaTernu pa3BUTHS BOCIHMTAHHS B
Poccuiickoit ®enepanuu  Ha nepuony a0 2025 roma»  (Pacmopsikenue
[TpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0OB K pa3pabOTKe MpOorpamMMmbl MO XUMHUHU, K OIPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOy4YeHHST U TpPeOOBaHMI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3M0POBbI0 M TPUPOJHON cpene. Peanusyercss xumuueckoe oOpa3oBaHuE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPEAEiIeHbl B
nporpaMme 10 XHMHU C YYETOM CHenu(PuKA HAyKd XUMUHU, €€ 3HAUYCHUS B
NMO3HAHUU TPUPOJLI U B MaTEpUAIbHOW KU3HM OOIIECTBA, a TaKke C y4ETOM
o0lMX 1efaed M MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit denepanun.

XuUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpPOe (OPMUPYETCS] B XMMHUH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHs cTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYpbl, HEOOXOIUMbBIM YCIOBHEM YCIICIIHOTO



Tpyda WU KH3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHass XMMHS KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTU U OXPaHbI 3JJ0POBBSI.

B cooTBercTBHM C OOIIMMHU IENSIMH U TNPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 UM i1  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLMYMa, MPOJOJKCHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomMA  npeaMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas W HEOpPraHWYecKas XHMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHWM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HaHUM U3 00IIeld XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYCHUH
npeaMera oO€CleYnMBaeT BO3MOXKHOCTh PACCMOTPEHUS BCEr0 MHOr000pas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO0 TIOAXOJa K U3YYEeHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUM CTPOEHUS OPraHUYECKHX
COCIMHEHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
NpEACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB JO CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHnuecKod XUMHM IIOJY4YarOT Pa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETOo 0Opa3oBaHUs NEepBOHAYAILHBIC
MPE/ICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHUsS» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl MU3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIias u HeopraHudeckas
XUMUS» O00ydarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0011aromIel 10 OOBACHSIONICH U MPOTHO3UPYIOLIEH.

EnuHasa cucrema 3HaHUMM O BaKHEWIHMX BEUIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHHH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MpOTEeKaHus jonoyiHgercs B Kypcax 10 um 11 xmaccoB



AIIEMEHTaMH COJEP)KAHMSI, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XHMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIIBHOW M MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1ay. B 1ienoM copepxanue yueOHOro
npeaMera  «XUMHS»  JaHHOTO  YPOBHSL  M3YYEHHMSl OpPUEHTUPOBAHO  Ha
dbopMupoBaHre y 0OYyYarOIIUXCS MHPOBO33PEHUYECKONW OCHOBBI IS MMOHHUMAHMS
bunocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTb IPUPOJIHBIX SBJICHUA IyTEM JKCIIEPUMEHTA U
pEelIeHUs] MPOTHUBOPEYM MEXIy HOBBIMH (aKTaMHM U  TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX MpoOiieMm, a
Takke MpodJieM cOepeKeHUsl FHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTHUIA ¥ MaTE€pUaoB.

B rmmaHe pemeHus 3agad  BOCIWTAHHSA, Pa3BUTHS M COLMAIU3ALMU
OoOy4JaronMxcss MPUHATHIE MNPOrpaMMOM IO XUMHUU TMOJXOJbl K OIPEAEIICHUIO
COJIEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBbIX JACHCTBHMI, HUMEIOIMX 0a30Bo€ 3HAUCHHE JIs
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHUs NpodsieM, MOoHCKa, aHalu3a Hu
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE cpesHero odiero oopa3oBaHus, IPH OTPEICICHUH
COJIepKaTEeIbHOM XapaKTEepUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HampaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKHd Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K OIPEACIICHUIO LIEJIE W3y4eHUs
IpeMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEJISIMU HU3y4Y€HHUs MpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisItOTCA:

e (opMupoBaHuMe CHUCTEMbl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIYEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHUMAHHE CYIIHOCTU JOCTYIHBIX



0000IIEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX ISl MPUOOpPETEeHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOMN U MOBCEAHEBHOM KU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOMIOCHUEM U
OOBSCHEHUEM XHUMHYECKOTO DJKCIEPUMEHTAa, COOJIOJIEHUEM IpPaBUII
0e30macHOro 0OpallleHUs C BEIIECTBAMH.

Hapsiny ¢ atum, copeprkaTenbHas XapaKTepUCTHKA IIeJiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJblIed CTeNeHH OTAAETCA  MPEeANoYTEHUE
IPAKTUYECKOM KOMIIOHEHTE COJEpKaHus OOydyeHHus, OPHUEHTHPOBAHHON Ha
MOJTOTOBKY BBIIMYCKHUKA 00IIE00pa30BaTENbHOW OpPraHU3aliy, BJIAJCIOIIEr0 He
Ha0OpOM 3HaHWUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHMSIMU aKTUBHOTO IOJIyY€HHs 3HAHUN U NMPUMEHEHUS UX B PEAJbHOM KU3HU
JUISL pEIICHUs] TPAKTUUECKUX 3ajau.

B cBs3u ¢ 3TUM mnpu U3ydYeHMH TMpeaMeTra «XUMHs» JTOMHHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAKKE SN U 339, KaK:

amanraiusi 00yJaromMxcsl K yCIOBUSM TUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYaIllHMsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dbopmupoBanre y OOy4aromMxcs KIIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIETEHIIUI), UMEIONINX YHHUBEPCAaJbHOE 3HAUEHUE MJIi pa3jIMuHbIX BHUJOB
JeSATEILHOCTH: PEIIeHHs MPoOJeM, MOUCKa, aHaiuu3a U 00paboTKM HH(OpMaIUH,
HEOOXOJUMBIX I TPUOOPETEHHs OIbITa AEATEIHHOCTH, KOTOpas 3aHMMaeT
BXHOC MECTO B T[IO3HAHWW XHUMHH, a TakKe I OICHKH C TO3UIUN
HKOJIOTUYECKON OEe30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB Ha OPraHU3M YEJIOBEKa U MPUPOAHYIO CPELY;

pa3BUTHE MO3HABATENIBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yUYaroImMXCs: CIOCOOHOCTH CAMOCTOSITENBHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HECHHBIMHU MOTPEOHOCTSIMH, UCTIOIB30BATh
COBpeMEHHbIe MH(OPMALIMOHHBIE TEXHOJOTUH AJI MOMCKAa U aHajlu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YYAIOIIUXCSl ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XUMHYECKOTO
IKCIIEPUMEHTA;



BOCIUTAaHHE Yy OOydarommxcs YOSKIEHHOCTH B T'YMaHUCTHYECKOU
HAIpPaBJIEHHOCTH XWMUHU, €€ BAXKHOM POJM B PEHICHHH TJI00albHBIX MpoOiieM
palMOHAIBHOTO MPUPOJIONOJIL30BAHUS, TTOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOJIMMOCTH OEpexHOro
OTHOUIIEHUS K TPHUPOJEC U CBOEMY 3I0pPOBBIO, a TakKe NPUOOPETEHHs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B ydeOHOM mnaHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
IPEIMETHD.

OO1ee yncno 4acoB, OTBEAEHHBIX JJISI U3YUCHUS] XUMUH, HAa 6a30BOM ypOBHE
cpeaHero oobmiero oopaszoBanusi, coctabisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKuX BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBSA3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKaMKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTEIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILCHUI0 OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeraH W d3TaH —
NPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHUs M TOPEHMsI), HaXOXKACHHE B MPHUPOJAE, IMOIYYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U NPOIUJIEH —
NPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHUS, TUApATAllMM, OKHUCJIECHHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytaguen-1,3: cTpoeHue, BakHEHIIHNeE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALleTUIICH
— TPOCTEHIINNA TpEeACTaBUTENIb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHE, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  XuMmuueckue  ceolicmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOAAMH, MPHHAJICKAIUIMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NONMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxaenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUU, KATaTUTUYECKUN), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHHME C O0Opa3laMu IIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Hedptb» u  «Yromp», MoIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
TaJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM IPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢uznyeckue M XHWMUYECKHME CBOMCTBA (pEakIUH C aKTUBHBIMHU MeETajllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJa Ha OPraHU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIA.

@deHoJ: CTPOCHHE MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocth penona. [Ilpumenenue Gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHE, (PU3HUecKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Juisl Kjiacca KUCIOT, PEaKIysl 3TepU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHCJIOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjiacCH(UKAIMSA  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom Meau(Il), okucnenne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u memnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI003bl.  PU3NYecKne U XUMHYECKME CBOWCTBAa Kpaxmana (TUApPOJIN3,
KayeCTBEHHAs peakLus C HOJOM).

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHE MPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKILIUN).

A3oTcozeprkalue OpraHu4ecKue COeTMHEHMS.

AMUHOKHUCIIOTH Kak aM(poTepHble opranuyeckue coeanHenus. dusnueckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHME CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYpalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIMK OETIKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIS U MOJTUKOHIECHC AU

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX NPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kiacce OCYLIECTBISIETCS YEpPEe3 MHCIOJIBb30BAHHE KaK OOIIMX eCTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHITHH, SBISIOLIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHsl, aHaJIu3, CUHTE3, Kiaccu(ukaius, nepuoguIHOCTb, HaOIIOICHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3NUECKHUE BETUUYUHBI U €UHULIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE OPO/IbI, MOJE3HBIE UCKOMaeMbl€, TOILUIMBO,
pECypCHI.

TexHonorusa: MNHIIEBbIE MNPOAYKTBI, OCHOBBI PpAalMOHATBHOTO MUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUIl 31IeMeHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAsS
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepnonnueckuit 3akoH u [lepruoanueckas cucreMa XUMUUYECKUX 3JIEMEHTOB
. Y. MenaeneeBa. CBsi3b MEpUOIUYECKOTO 3aKOoHA U [leproanyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHYECKHUX DJIEMEHTOB U
oOpa3yeMbIX MMH TPOCTHIX M CIJIOKHBIX BEIECTB IO TPYIINaM H TIEPHUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKasi CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHUMHYECKOW CBSI3U (OOMEHHBI W JIOHOPHO-
aKUenTopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUIMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHUN. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTMuyeckas CBsSI3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss —XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHECHUA U MPEBPAILLICHUS SHEPTUU TPU XUMUUYECKUX PEAKLIHSIX.

CKOpOCTh peaklnH, e€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSAIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiautuueckas nuccounanusi. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, [IEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XuMuUeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUMU KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPa, pPEaKIUMM HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbiX (akTOpOB HA CKOPOCTh
XAMHUYECKON pEaKIum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBAas
JIOJIs1 BEIIECTBAY.

Heopranuuyeckass xumusi

Hemerannel. Ilosmoxxenue HemetaiuioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAJJIOB (TajOreHOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOUWHEHUUH  (OKCHIOB,
KHUCJIOPOJCOJIEPAKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COEUHEHHM.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl M CIUIaBbl», 0O0pa3lOB HEMETAJUIOB, PELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe M OIHMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEAKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa Wi 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMus ¥ ’KM3Hb

Ponp xuMun B 0OecrieyeHUH SKOJIOTUYECKOW, SHEPreTUYECKON W MUIIECBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS] BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE W MHUHEPAJIbHbIC
ya00peHus.

XuMus M 3J0pOBbE YEJIOBEKA: IpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOT0 UCIOIb30BaHUS MPenapaToB OBLITOBOM XUMHUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsi3ed TpW  M3ydyeHUH oOmed u
HEOpraHu4ecKorM xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAy4dHBIH (DakT, rUmoTes3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KJIacCCH(PUKAIMS, TEPUOANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILTUBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUATIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalleBTUUeCKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOyYalONIMMHUCSL TMPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHSI» Ha YPOBHE CPEIHETO
o0111ero 0O0pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOY4YarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH )KU3HEHHBIE MJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHS» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOTO TPaKJAHCKOro OOIEeCTBa, MPHUHATHIMM B OOILECTBE
HOpMAMM Y TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
O0yJaroIIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAXKAIOT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATEILHON M TNPAKTUYECKON JAESTENbHOCTU
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

OCO3HaHUs 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMax M TMpPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMATb MOTHUBBI, HAaMEPEHUs, JIOTUKY H
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCJIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHMUSl LIEHHOCTEW 310poBOro U Oe3omacHOro o0pasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHMSI K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

coOoieHus TpaBuil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TPAaBWJI MHAMUBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallMAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHHH NPAKTUYECKUX 3a/1ad
COLIMAJIbHON HAPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K NPAKTUUECKOMY M3YYEHMIO MPOQPECCUM pa3iIudHOro poja, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUHM IO XUMUU;



YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IS TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymied Tpodeccuu W peanm3anud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHUMAaHUSl TJIOOAIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM, BIMSIHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUM XUMHUHM  JIJIs
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONIOIB30BAHNUS;

AKTUBHOTO HENPUATHS JICUCTBUWA, NPUHOCAIIUX BpPEA  OKpYKaIOIIEH
MPUPOTHON cpeie, YMEHHsSI MPOTHO3UPOBATH HEOJATONPUSTHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHON
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSI CIeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUs] 00 OKpYXKaloIllleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH TPoOJIeM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOSKAEHHOCTH B 0OCOOOW 3HAYUMOCTH XUMUU JJISI  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM POJHU B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 0OCCTICUCHUH YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKJIOrO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TPAaMOTHOCTH: TOHMMAaHUSA CYIIHOCTH METOJOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpPa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeNIaTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIMXCS JIAHHBIX C LEJIbl0 MOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIbHO HCIIOJIb30BaTh XUMHYCCKHE 3HAHWS IS
pelIeHus Ipo0JIeM B PeaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY 0Opa3oBaHUI0 W
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JIESITEIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUS YUYEOHOTO MpeaMeTra «XUMUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAYMMBbIC INIE: dhopmMupoBaHUS MUPOBO33PEHUS 00yYarOIIMXCs
MEXIMCIUIUTHHAPHBIC (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IEIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEUUPUKY METOJ0B I[O3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MPOIIECC, CUCTeMa, HAyYHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHsl, UCCe0BaHNe, HaOJI0ICHUE, H3MEPECHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpPCAJIbHBIC yUeOHBIE NEUCTBUS (MO3HABATEIbHBIC, KOMMYHHUKATHBHEIE,
PETYISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUHOHATBHOU
IPAMOTHOCTH M COLIMAIBHOM KOMIIETEHIIMN 00yYaromnxcs;

CIIOCOOHOCTH 00yJarommxcs HCIIOJIB30BaTh OCBOCHHBIC
MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MertanpenMeTHbIe PE3yibTaThl OTPAXalT OBJAJIEHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHMKATHUBHBIMU U  PEryJATHUBHBIMU
JICHCTBUSIMU.

OBaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU NMo3HABaTeJIbHBIMHU
NeHCTBUAMM:

1) 6a3oBble JIOrHYecKHUe AeMCTBHUA:

CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JIeITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBJICHUU

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs KiIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIN;



yCTaHABIMBATh TMPUYMHHO-CICICTBEHHBIE CBSI3M MEXKAY HM3yd4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBIE, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKIIOUEHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIONIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peakuy — TMPU PEUICHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3ajad,
MPUMEHSTh HAa3BaHHBIE MOJCIIbHBIC TIPEJICTABIICHUS JUISI BHISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB M XUMUUYECKUX PEAKITUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEIIECTB M XUMHUUYECKHX
peakuuii;

dbopMyIUpOBaTh LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJI1 (DOPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJICTh HAaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U IPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
mpolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YJIbTATOB UCCICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHECHHUIO Ppa3IMYHbIX
METOJI0B MTO3HAHUSI.

3) pabdora ¢ ungopmaunmeii:

OPHUEHTHUPOBATBCS B PA3JIMYHBIX HCTOYHHKAX HWHPOpManuu (HaAy4HO-
MONyJISIpHAast JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPAaBOYHBIE IOCOOUS,
pecypebl UHTepHeTa), aHanM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (PopM
MPE/ICTABIICHNUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wuHpOpMaAIMU, HEOOXOTUMOM IS BBINIOJHEHUS YYEOHBIX 3aj1a4
OIPEIEIIEHHOIO TUIIA;

npuOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);



UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KA4yeCTBE CpeAcTBa NpH pabdoTe C
XUMHUYECKON HMH(pOpMAIUEil: MPUMEHATh MEXIpeAMEeTHbIE (pu3uveckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJIsJHOCTH.

OByaieHue YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH J1eHCTBUAMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJ€ JHAJIOTa W/Win
JUCKYCCUM,  BBICKa3blBaTb  HJE€H, (HOPMYJIHMPOBATH CBOU  IPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIHM COBMECTHO CO CBEPCTHUKAMH NP BBINIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW PabOThl MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekra u (opMyJIupoBaTh BHIBOJbI
II0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM ITyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJsSTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NEeATEIbHOCTh, OIpenesis €€ Leau M 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJIrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aJ]a4y, BbIOMpaTh Haubosee
3¢ dexTUBHBIA crnoco0 HX pemeHus ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPaXaroT:

c(hOpPMUPOBAHHOCTh  MPEJACTABICHHUM O XHUMHYECKOH  COCTABJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUMU SIBJIICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINIUIGHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pelIeHUs] MPAKTUYECKUX 3a71a4
U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEGHMS K CBOEMY 3J0POBBIO W MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHUM, KOTOpAas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XMMHUYECKUH DJIEMEHT, arToM, 3JIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJia, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAs



Macca, MOJIIPHBIM O00BEM, YIIEPOIHBIN CKeneT, (YHKIMOHANbHAS TPYIIa,
paguKall, U30MepHUsi, U30MEPhI, TOMOJIOTUUECKUN PsiJl, TOMOJIOTH, YIJIEBOIOPOIbI,
KUCJIOPOJ U a30TCOJEpKAIIUEe COCAUHEHUS, MOHOMEp, MOJUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranndeckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHMN S3BIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXale B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM BaXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JEATEIbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEpHbIE MPU3HAKKA TOHSTHIA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyll OpraHMYECKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJIETM MOJIEKYJ OPTaHUYECKUX BEHIECTB JJI WUIIOCTpAIlUU UX
XUMHYECKOT0 ¥ TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH IMPUHAIJIC)KHOCTh HU3yYEHHBIX
OpPraHUYeCKUX BEIECTB IO UX COCTaBy W CTPOEHUIO K OMNpeleIEHHOMY
KJIacCcy/Tpynne coeauHeHUur (YriaeBOJOpOJIbI, KHUCIOPOJ U a30TCOJEpIKallue
COCIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJUHEHHMS), JlaBaTh UM HAa3BaHUS IIO0
cuctematudyeckoit HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHBIE
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEIHIECTB (ITHIICH, MPOTMHIICH, alleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (BeHos, (hopManbaeruj, areTaibIAerua, MypaBbUHas
KHUCJIOTa, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCJIOTA, CT€APUHOBAsT KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3H B
OpraHUYECKUX COCIUHEHUSAX (OMHAPHBIC U KPATHBIC);,

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWJICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTIUKOJD,
rmIeprH, GEeHoJ, aleTaNbIeTH, MypaBbUHAS U YKCYCHAasl KHCJIOTHI, TJIFOKO3a,
KpaxMall, [[eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXIY HUMH YPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIHUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;



c(OpPMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbsi (HE(Th, MPUPOAHBIK Ta3, Yrojp), CHOCOOBI UX TMEPEpPadOTKH |
PaKTUYECKOE MPUMEHEHUE NPOAYKTOB IepepadbOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakuu IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY OJHOTO M3 HMCXOIHBIX
BEILECTB WJIU NPOAYKTOB PEAKIINN);

c(OpMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUA, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX sIBJIEHUH (HaOI0eHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMHUYECKHE 3HAHUS Uil MPUHATHS pEUIeHUud B
KOHKPETHBIX JKWU3HEHHBIX CHTyallUsAX, CBS3aHHBIX C BEIIECTBAMHM M HX
IIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIOIATH MpaBUiIa MOJIb30BAHUS XUMHYECKOM
MOCy/IoOl U JTa0OpaTOPHBIM O0OpPYAOBaHUEM, a TaKXe IpaBUiia OOpalIeHUs C
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHSMHM IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBAaTh M BBINOJHATE XUMHUYECKUHN
HKCIEPUMEHT (TIpEeBpallleHNs OPraHMYECKUX BEIIECTB IIPU HArPEBaHUM, MOJIyUYECHUE
STWJIEHA M W3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BEILECTB, JCHATypalusi OEJIKOB MPU HArpeBaHWUU, I[BETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBUM C TpaBWJIaMU TEXHUKH O€30MacCHOCTH NpU OOpalleHuu C
BEUIECTBAMH U J1a0OpaTOPHBIM O0OpPYAOBAHUEM, MPEACTABIATh pPE3YJIbTaThl
XUMHUYECKOTO 3KCIIEpUMEHTa B (opMe 3alHucHU YpaBHEHMH COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIUPOBaATh BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUM KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJItOJaTh  TpaBUJia  AKOJOTHYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATEIBbHOCTH B IEJISIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpellbl, 0CO3HABAThH
OMMACHOCTh BO3JEHCTBHUS HA JKUBBIE OPraHU3Mbl ONPEIEIEHHBIX OpPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIEHUSI W TMPEJOTBpAIlCHUs] HMX BPEAHOrO BO3ACHCTBUS Ha OpraHU3M
YeJI0BEKa;

Ui 00y4aroUIMXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHENbIX M CHa0OBHIASAIIMX OOYYalOLMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anucu XMMUYECKUX

bopmy.



11 KIIACC

[IpenmeTHBIC pe3ymbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

cOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B [IO3HAHUU SIBICHUU
npupoasl, B (QOPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUICCKUX 3a1ad
¥ JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO M MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIAralOMINe TOHATUSA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIEHb OKUCJIEHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHas, MOHHAsI, METAJJTUYECKas, BOJOPOAHAS ), KPUCTAIUTMYECKAsl PEIIETKA,
TUNBl XUMHUYECKUX  PEAKLUH, PacTBOpP, IJIEKTPOJUTHI, HEIEKTPOIUTHI,
DJIEKTPOJIUTHYECKAST JIUCCOLIMALINSA, OKHUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMHUUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUU W 3aKOHbI (Teopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHHMSI MAacChl BELIECTB, 3aKOH COXPAHCHUS U INPEBPALICHUS SHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUSA, JIEKAIIUME B OCHOBE IMOHUMAHUS IPUYMHHOCTUA HU
CUCTEMHOCTH XHMHUYECKUX SIBJICHUM, (PAKTOJIOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXKHEHIIINX HEOPTaHMYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATh XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIIOJB30BATh COOTBETCTBYIOUIUE TMOHATUS IPHU
ONMCAHUY HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJIH30BATh XUMHUYECKYIH) CHUMBOJIUKY IS
coctaBieHuss (GOpMyJ BEHIECTB H  YPAaBHCHHM XHMHYECKHUX  PEaAKIUH,
cucrtematudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe HA3BaHUS OTACIBHBIX
HEOPraHUYECKUX BeEIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
M3BECTh, HETAIlIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJICHTHOCTh M CTENEHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNIMYECKasl, BOJIOPOJHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAs, METAJJIMYECKAs1), XapaKTep CPEbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCIUHECHUM;



c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEHIECTB IO HX COCTaBY K OMNpeAeIEHHOMY KIAcCy/Tpyre
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEpHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATH CMBICH MEPUOANUECKOro 3aKoHa /.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMBbI
xumudeckux syeMeHtoB JI. M. MeHpneneeBa, MCHoOb3ys MOHATHA «S-, p-, d-
DIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMUMHUYECKUX JIEMEHTOB U MX COEIUHEHUUN
1o nepuojaM u rpymmam lleproauueckoit CUCTEMBI XUMHUYECKUX 311eMeHTOB /1. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPIaHMYECKUX  BEIIECTB  pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKON CBA3M MEXKIY HEOpPraHM4YEeCKUMU
BEILECTBAMH C ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUECKHE DPEAKIUH 10
pa3NUYHBIM TPU3HAKAM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaxiuy, y4acTUIO KaTajau3aTopa);

Cc()OPMUPOBAHHOCTh YMEHHUH COCTaBJSATh YPABHEHMSI PEAKIMM pa3IMYHBIX
TUIIOB, TIOJIHBIE U COKpPALIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TU PEAKLMHU UAYT 0 KOHIIA;

c()OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAOIINE
KAUECTBEHHBI COCTaB pPa3JUYHBIX HEOPraHWYECKUX BELIECTB, pPACIO3HABATh
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacKpbhiBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATHUX PEaKINM;

c(OpPMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON
peaKIMK OT Pa3auvHbIX (AKTOPOB; XaAPAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHero Bo3aencTsus (nmpunuui Jle larense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKUE MPOILIECCHI,
JeXallkie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHs] CEPHOW KHUCIIOThI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTHYECKUX MPOOIeMaxX XMMUYECKOT0 MPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MaccoBas JOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLIECHHM ra3oB



IpU XUMHUYECKHX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUN COOJIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
nocyAod M 1abopaTopHBIM O0OpYJOBaHMEM, a TaKXkKe IpaBuia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHM IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

cOpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHUM
DKCIIEPUMEHT (pa3joKEHUE IMEPOKCUIA BOAOPOJAA B NPUCYTCTBUU KaTaJIM3aTOpa,
ONpEJENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOpPA, BIMSHUE PAa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeakuuu,
peakiy HOHHOTO OOMEHA, KauyeCTBEHHBIE pPEaKIMu Ha Ccyibdar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHUS, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1a4y IO
TeMaMm «Metaiey u «HemeTramib»y) B COOTBETCTBUM C MpPaBHJIAMH TEXHHUKHU
0e30MacHOCTH MPU OOpAILEHUH C BEUIECTBAMU U JIA0OPAaTOPHBIM 000PYIOBAHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIHil U (HOpMYIUPOBATh BBHIBOJLI HA OCHOBE
3TUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  COONIOJaTh  TpaBUJia  AKOJOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXpaHEHHUs] CBOETr0 3/I0POBbSl U OKPYXKAIOIIEW MPUPOJIHON Cpellbl, OCO3HABAThH
OMACHOCTh BO3/ICMCTBUS HA KUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbpicn mokasarens [IJIK, moscHATP Ha mTpuMepax CHocoObl yMEHBIICHUS H
NPENOTBPALIEHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHU;

JUIS CIIETIBIX M CJIA0OBUIAIIMX OOYy4aloUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitnst s 3amvucu XUMHYECKHUX

dbopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosauyectBo yacos DJIEeKTPOHHbIE
Ne (uudpossbie)
HaumeHoBaHue pa3iejioB H TeM IPOrpaMMbl Konrpoabnsie IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHNYeCKOH XUMHUH
[Tpeamer opranndeckoit xumuu. Teopus
N bubmuorexa [JOK
1.1 CTPOEHHS OpraHUYecKuX coeuHeHui A. M. 3 1 0
https://m.edsoo.ru
byrneposa
Htoro no pazneny 3
Pa3nes 2. Yriesogopoasbl
bu6mmoreka [JOK
2.1 IIpenenbHbIe YrIEeBOAOPOIbI — aJIKaHBI 2 0 0 https://m.edsoo.ru
55 HenpeenbHble yriaeBo10pO/Ib: aJTKEHBI, 6 0 | Brbmotexa LIOK
. ATTKA[HEHBI, ATKHHBI https://m.edsoo.ru
bu6mmoreka [IOK
2.3 ApOMaTHYECKHE YIIIEBOIOPOIbI 2 0 0 https://m.edsoo.ru
4 [IpupoJHBIE HCTOYHUKH YIIIEBOIOPOIOB M MX 3 : 0 brbsmorexa LIOK
. MepepaboTka https://m.edsoo.ru
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptel. Genon 3 0 0 bubnmoreka [JOK




https://m.edsoo.ru

Anpaeruasl. KapOoHoBbIE KUCTOTHL. CIIOKHBIC

bu6mmoreka [IOK

3.2 S¢upsl 7 https://m.edsoo.ru
bu6mmoreka [IOK
33 YriaeBoibt 3 https://m.edsoo.ru
Hroro no pazneny 13
Pa3znen 4. A3oTconepkamue OpraHudecKkue coeuHeHust
4.1 AwmuHbl. AMUHOKHCIIOTEL. beiku 3 bubnnorexa LIOK
https://m.edsoo.ru
Hroro no pazneny 3
Paspnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS
bu6mmoreka [JOK
1 I1 .K .B 2
5 nactMmaccel. Kayuyku. BonokHna hitps-//m.cdsoo.ru
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosauyectBo yacos DJIEeKTPOHHbBIE
Ne (uudpossbie)
HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI Konrposbnsie IIpakrnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuil 3aKoH u bubnnorexa [JOK
1.1 [lepuoanueckasi cucteMa XUMUYECKUX 3 1 0 https://m.edsoo.ru
anemenToB /I. 1. Menaeneera
bubnuoreka [{OK
1.2 Crpoenue BemecTBa. MHOrooOpasue BelecTB 4 0 0 https://m.edsoo.ru
bubnunoreka LIOK
1.3 XHUMHUUYECKUE PEeaKUU 6 1 1 https://m.edsoo.ru
Hroro no pazgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoteka IIOK
2.1 Meranet 6 0 1 https://m.edsoo.ru
but6mmoreka [IOK
22 Hemerambl 9 1 1 https://m.edsoo.ru
53 CBsA3b HEOPTAHUYECKHMX M OPTaHUYECKUX 5 0 0 brbmorexa [IOK
. BEIICCTB https://m.edsoo.ru
Hroro no pazgeny 17

Pa3zgen 3. XumMus v :Ku3HbL




bu6nmoreka [IOK

3.1 XUMHS U )KU3Hb 4
https://m.edsoo.ru
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosauyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
| I[IpeaMeT OpraHuYecKOl XUMHH, €& | 0 0 bubnmorexa LHOK
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE hitps://m.edsoo.ru
: Teopus CTPOEHMS OPraHUYECKUX COETUHEHUM | | 0 bubnmorexa [IOK
A. M. BytepoBa, eé OCHOBHBIE TTOJIOKEHHS https://m.edsoo.ru
[IpencraBnenue o kinaccuduxauu bubnmnoreka [JOK
3 OopraHvyeckux semects. Homenkiarypa 1 0 0 https://m.edsoo.ru
(cuctemaTuyeckasl) U TpUBHAIbHbIE HA3BaHUS
OpraHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHIA | 0 0 Brbmmorexa LIOK
https://m.edsoo.ru
pan p
5 MerTaH 1 3TaH — NPOCTEMIINE NPEACTABUTENH | 0 0 brbmmorexa LIOK
ATKAHOB https://m.edsoo.ru
bu6mmoreka [IOK
6 AJKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1 0 0 https://m.edsoo.ru
; DTHJIEH M NPONUIEH — HPOCTEHIIHE . 0 0 bubmorexa HOK
NPECTABUTENH ATKEHOB https://m.edsoo.ru
8 [Ipaktuueckas padora Ne 1. «[lomyuenue 1 0 1 bubnmoreka [JOK




OTHUJICHA U U3YUYCHHE €TI0 CBOMCTB»

Ankanuensl. byraauen-1,3 u meTmnOyraaueH-

https://m.edsoo.ru

bu6mmoreka [IOK

TIIMLEPUH

9 1,3. Ilony4eHne CHHTETUYECKOTO KaydyyKa U https://m.edsoo.ru
PE3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, bubmmoreka [IOK
10 TOMOJIOTUYECKUH psil. ALETUIIEH — https://m.edsoo.ru
IPOCTENUIINN IPEACTaBUTEINb AIKUHOB
1 Brruuciienns Mo ypaBHEHUIO XUMUYECKON bubmiorexa [IOK
peakuy https://m.edsoo.ru
bubmuorexa [JOK
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh apeHOB https://m.edsoo.ru
13 [eHeTHYeCKast CBS3b YIIIEBOIOPOJIOB, bubmorexa [IOK
NPUHAIEKAIIUX K PA3IHYHBIM KJIaccam https://m.edsoo.ru
[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB: bubnuoreka [IOK
14 HPUPOIHBII ra3 ¥ MOMyTHbIE He(TIHbIE ra3bl, https://m.edsoo.ru
He(Th U MPOAYKTHI € mepepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB: bubnnorexka [JOK
15 IPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE Ta3bl, https://m.edsoo.ru
He(Th U MPOAYKTHI € mepepaboTKu
16 KouTtponbHas paboTa 1o pasaeny bubmorexa [IOK
«YTIEBOIOPO/IBI https://m.edsoo.ru
17 [IpesenbHbIe OTHOATOMHBIE CIIUPTHI: METAHOJ U Bubnmorexa IIOK
stanoi. BomopoaHas cBs3b https://m.edsoo.ru
18 MHOroaTroMHbIE CIIUPTHL: ITUICHIIIUKOIb U bubmmoreka [IOK




@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U

https://m.edsoo.ru

bu6mmoreka [IOK

19 . .
XUMHYECKHE CBOMCTBA, IPUMCHEHHE https://m.edsoo.ru
20 Anpaerupl: GopMaIbAETUI U alleTaIbICTHI. bubmmorexa [IOK
AneToH https://m.edsoo.ru
21 OIHOOCHOBHBIE NPEAETbLHBIE KAPOOHOBBIE bubnuorexa [IOK
KUCJIOTBI: MyPaBbHHAs U YKCYCHAsI https://m.edsoo.ru
9 Ipaxtuueckas pabora Ne 2. «CBolicTBa bubnuorexa [IOK
pacTBopa YKCYCHOM KHCIIOTBI» https://m.edsoo.ru
3 CreaprHOBas U OJIEMHOBAsI KUCIIOTBI, KaK bu6moreka LIOK
MPECTABUTENH BBICIIUX KAPOOHOBBIX KUCIIOT https://m.edsoo.ru
24 MBbUa KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, bubmmorexa [IOK
HUX MOIOIIEe IENCTBUE https://m.edsoo.ru
CrnoxHbIe 3(UPHI KaK MPOU3BOTHBIE bubnuotexa [JOK
25 KapOOHOBBIX KUCIOT. [ HAPOIU3 CIOKHBIX https://m.edsoo.ru
3¢upoB
2% Kupsl: runponns, npuMeHeHue, Guosorundyeckas bubmuorexa [IOK
pOJIb XKUPOB https://m.edsoo.ru
YrieBosbl: cocTaB, KiacCUpUKaITHSI. bubnuorexa [JOK
27 Baxxneiinme mpecTaBUTeNN: TIIOKO3a, https://m.edsoo.ru
bpykTo3a, caxaposa
Kpaxmai u nemirono3a kak npupoHble bu6moreka LIOK
28 https://m.edsoo.ru

MOJIUMEPBI




KonTponbhas pabota no pazaeny

bu6mmoreka [IOK

29 «Kucnopoaconep:xamue opraHn4ecKue 1 https://m.edsoo.ru

COCTMHEHUS»
bu6mmoreka [IOK

30 AMUHBI: METWJIAMUH U aHWINH 1 https://m.edsoo.ru
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE bubmuorexa [JOK

31 OPraHUYECKHUE COSAMHEHUS, UX OMOTIOTHYECKOE 1 https://m.edsoo.ru
3HaueHue. [lentuap

1 Besku Kak IpUpO/IHbIE BEICOKOMOJIEKYIISIPHbIE 1 bubmiorexa [IOK
COCTMHCHHS https://m.edsoo.ru

3 OCHOBHBIE TIOHATUS XUMHUH 1 Bubsmoreka [OK
BBICOKOMOJIEKYJIIPHBIX COEMHEHHI htps://m.edsoo.ru
OCHOBHBIE METO/Ibl CHHTE3a bubmorexa [JOK

34 BBICOKOMOJIEKYJIIPHBIX COCTMHEHUM. 1 https://m.edsoo.ru
[TnmacTmacchl, Kaydyku, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




11 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
Jlara uudgposbie
n/n Tema ypoka Bcero Kontpoarueie — Hpaxruieckue u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI pecypenI
| XUMUUECKHUH DIIEMEHT. ATOM. DJIEKTPOHHAS | 0 0 bubmorexa [IOK
KOHQUIYpaLKs aTOMOB https://m.edsoo.ru
[lepuoauueckuii 3akon u Ilepuoanueckas bubnnorexa [HOK
) crucTemMa XuMu4deckux annemeHToB /1. U. | 0 0 https://m.edsoo.ru
MeneneeBa, ux CBsi3b C COBPEMEHHOM TEOPUEH
CTPOEHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB bubnuorexa [JOK
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHHUH 10 https://m.edsoo.ru
3 rpynmnam u nepuojam. 3HaueHue | | 0
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
xuMudeckux sneMenToB .M. Menaeneesa B
pa3BUTUHU HAYKH
Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€ bubnuotexa [JOK
4 BUJIBI; MEXaHU3MBI 00pa30BaHHs KOBAIEHTHON 1 0 0 https://m.edsoo.ru
cBsi3u. BogopoaHas cBsizb
BasieHTHOCTB. DNIEKTPOOTPULIATETEHOCTD. bubmmoreka [JOK
5 Crenenp OKUCIIeHHs. BemnecTBa MOJIEKYISIPHOTO 1 0 0 https://m.edsoo.ru
Y HEMOJIEKYJISIPHOTO CTPOCHUS
[TonsTue o gucniepcHbIXx cucteMax. IcTuHHBIE U bu6nmoreka [JOK
6 KOJUIOUHBIE pacTBOPBL. MaccoBas 101 1 0 0 https://m.edsoo.ru
BEILIECTBA B pACTBOPE
7 Knaccudukanust 1 HOMEeHKIIaTypa 1 0 0 bubmuorexa [JOK

HEOPraHWYECKUX COCAVHEHUN. [ 'eHeTnyeckas

https://m.edsoo.ru




CBsA3b HCOPraHUWYCCKHUX BCIICCTB, Pa3JIMYHbBIX
KJ1aCCOB

Knaccudukanmst XaMUYeCcKuX peakiiuii B
HEOPraHMYECKON U OpraHN4ecKoi XUMHUU.

bu6mmoreka [IOK
https://m.edsoo.ru

8 3aKOH COXpaHEeHHsI MAacChl BEIIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMHYECKHUX PEaAKIIHSIX
9 Cxopoctb peakiu. O6paTuMble PEaKIUH. bubnmorexa [IOK
XUMHYECKOE PaBHOBECHE https://m.edsco.ru
[TpakTudeckas padora Ne 1. «Bousiaue bubnuorexa [JOK
10 pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON https://m.edsoo.ru
peaKIum»
DnekTponuTHdeckas auccounarnus. [lonstue o bubnuorexa [JOK
1 BOIopoJHOM Tokazarene (pH) pactBopa. https://m.edsoo.ru
Peaxiiuu nonnoro oomena. ['maponus
OpPTaHMYECKUX M HEOPTaHMYECKHUX BEIIECTB
OKHUCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU. bubnuotexa [JOK
12 [TonsiTHe 006 371€KTpoIM3€e paciiaBoB U https://m.edsoo.ru
pacTBOPOB coJiel
13 KontponbHas pabora 1o pasueiy Brbmmorexa LIOK
«TeopeTHdecKne OCHOBBI XHMHUI» https://m.edsoo.ru
Meramibl, ux nonoxenue B [lepuoanueckoit bubnmoreka [JOK
14 CHUCTEME XMMHYECKUX 31eMeHToB /JI. U. https://m.edsoo.ru
MeHnpeneeBa 1 0COOCHHOCTH CTPOEHHUSI aTOMOB.
OO6mue ¢puznuecKkre CBOMCTBA METAIIOB
15 CruiaBbl METAIUIOB. DJIEKTPOXMUMUYECKHI PsT Brbmmorexa LIOK
HanpsKeHUiT METAIIOB https://m.edsoo.ru
16 XUMHUYECKHEe CBOMCTBA BAXKHEHIITNX METAIIJIOB bu6mmorexa [IOK




(HaTpUid, KWW, KaJIbIUA, MarHui, aJITFOMAHUN )
U UX COCTUHEHUN

XUMHYECKUE CBOMCTBA XpOoMa, MEJU U UX

https://m.edsoo.ru

bu6mmoreka [IOK

17 . :
COC/IMHEHH https://m.edsoo.ru
18 XUMHUUECKUE CBOMCTBA IIUHKA, KEJIE3a U UX Bu6mmorexa IIOK
COCIMHEHH https://m.edsoo.ru
[IpakTuueckast padora Ne 2. "Pemenne bubnnorexa [HJOK
19 OKCHEPUMEHTAIBHBIX 3a/1aY I10 TEME https://m.edsoo.ru
«Metamabi»"
Hewmeramnsl, ux nonoxxenue B [leproanueckoi bu6nmoreka [IOK
20 CHUCTEME XUMUYECKuX demMeHToB /1. 1. https://m.edsoo.ru
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
dusnyeckue CBONCTBa HEMETAILIIOB. bubmuorexa [JOK
21 AnnoTponust HeMETaI0B (Ha IpUMepe https://m.edsoo.ru
KHUCTIOpoJia, cephl, hocdopa u yriaepoaa)
9 XuMHUYECKHe CBOMCTBA raJIOreHOB, CEPhI U UX bubnuorexa TIOK
COeTMHEHMIA https://m.edsoo.ru
23 Xumudeckue CBoicTBa a3ota, pocodpa u ux bubmorexa [IOK
COCIMHEHH https://m.edsoo.ru
4 XuUMHUYECKHE CBOMCTBA YIIIEpO/a, KPEMHUS U UX bu6miorexa [OK
COeIMHEHM https://m.edsoo.ru
55 [IprMeHenre BaKHENIIMX HEMETAIJIOB U MX bu6morexa [HOK
COeIMHEHM https://m.edsoo.ru
O06o01IeHre U cUCTeMaTH3aIis 3HAaHUH 110 TeMe bubmuorexa [JOK
26 «Hemeramibl». Berunciaenus o ypaBHEHUAM https://m.edsoo.ru

XUMHUYCCKHUX peaKquI U TCPMOXUMHYCCKUC




pacuEThl

[Ipaktuyeckas padora Ne 3. «Pemenue

bubmuorexa [JOK

27 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1 https://m.edsoo.ru

"Hemertamnsl"»

KontponbHas pa6ora 1o Temam «MeTaib» 1 Brbmmorexa LIOK
28 «HeMeTamisny 1 https://m.edsoo.ru
29 Heopranuueckue 1 OpraHu9ecKUe KUCIOTHL | bubnmorexa LHOK

Heopranunueckue n opraHuueckre OCHOBaHUS https://m.edsoo.ru

AMoTepHbIe HEOpraHNYECKHE U OpraHYeCcKue bubnnoreka [JOK
30 CoeIMHEHMS. | 'eHeTnyeckast cBsi3b 1 https://m.edsoo.ru

HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB

Ponb xumun B oGecrieueHuu SKOIOTHYECKOM, bubnnoreka [JOK
31 SHEPreTUYeCKON U MUIEBOM 0€30MacHOCTH, 1 https://m.edsoo.ru

Pa3BUTUHU MEAUIMHBI

[IpencraBienust 06 00OMUX HAYUHBIX bubnuotexa [JOK
32 IPUHLIMAIIAX IPOMBIIIEHHOTO ITOIY4YE€HHUS 1 https://m.edsoo.ru

BaXHEHILNX BEILECTB

bu6mmoreka [IOK
33 YenoBek B MUpE BEILECTB U MAaTEPUAIIOB 1 https://m.edsoo.ru
bu6nmoreka [JOK
34 XUMUS U 30pPOBbE YETIOBEKA 1 https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

IMa6puensa O.C. , Octpoymos WU.T"., CnankoB C.A. Xumus. (6a30BbIit
ypoBeHb) 10 knacc. — M.: AO «M3narensctBo «IIpocBenieHue
["a6puensn O.C. , OctpoymoB WN.I'., Cnankos C.A. Xumusi. (0a30BbIii

ypoBeHb) 11 kmacc. — M.: AO «M3narenbctBo «IIpocBemeHuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Enunoe coneprxanue o0iero oopazoBaHust

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoreka IIOK https://m.edsoo.ru
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