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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oeneparuu Ha niepuon 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINPEAEICHUIO
oOmel crpaTteru OOy4YeHUs, BOCIHUTAHHUS W Pa3BUTUS y4dallUXCsl CpPEACTBAMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbHbie TosioxkeHuss ®I'OC COO o B3auM0OOYCIOBICHHOCTH IICJICH,
COJEpKaHUs, pe3ylbTaToB OOyuYeHUs U TpPeOOBAaHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XUMHUYECKOE 00pa30BaHuE, MOTYy4aeMO€e BbIITYCKHUKAMHU THMHA3UH, SIBISETCS
HEOTHEMJIEMOM YaCThIO0 UX 00pa30BaHHOCTH. OHO CIIyKUT 3aBEPILIAIOIIMM 3TaIlOM
pealin3alyy Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIFOUEBBIX LIEHHOCTEH,
OPUCYIIUX IIEJOCTHOM CHUCTEME XUMHUYECKOro oOpa3oBaHHMs. OTH IIEHHOCTH
KACAIOTCSl TTO3HAHUS 3aKOHOB MPUPOJBI, (HOPMUPOBAHKS MUPOBO33PEHUS U 00ILIEH
KYJbTYPBI YEJIOBEKA, @ TAKKE HIKOJIOTHYECKH 00OCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0POBBIO U MPUPOAHOM cpejie. Peanusyercs xumuueckoe o0pa3oBaHUE ydaluXcs
Ha YypOBHE CpeIHero ooOimero oOpa3oBaHUs CpPEACTBAMM Y4YEOHOIo IpeamMera
«XUMHA», COIEpPKAHUE U MOCTPOCHHE KOTOPOTO OIPEAENIEHBl B IPOrpaMMe IO
XUMUH C YUETOM crielu(UKN HAYKH XUMHH, €€ 3HAUCHHS B IO3HAHUU NIPUPOABI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUETOM OOIIMX LENeH U MPUHIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE€ CHUCTEMBl CPEIHEro 0OIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW HUBWJIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3JIaHUE LIEJOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpPE KaKk O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTSIMH PUMEHEHUS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
co3ujaTelbHas, KaK Hayka BBICOKMX TEXHOJOTHMH HampaBjieHa Ha pelieHue
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
obOpazoBaHus cojaepkanue npeameta «Xumus» (10—11 kmaccel, 6a30BBI YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
y4Yaluxcsi, HEOOXOAUMYIO UM JUIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB,
YCHEIIHOTO BKJIIOYEHHSI B JKU3Hb COLMYMa, MPOAODKEHUS 0O0pa3oBaHHUs B
pa3IUYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOMW XUMUHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOIMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuyeckas
XUMUSD»  ydallUMCA — MPEJOCTaBISIETCS  BO3MOYKHOCTb OCO3HaTh 3HAYEHHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIiei 10 0ObACHAIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
JIEMEHTAaMH  COJCP)KAHMS, WMEIOINIMMHU KYyJbTYPOJOTUYECKUA W TPHUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT TOHHMMAHHUIO B3aMMOCBS3H XUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XMMUU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTHYCCKA OCMBICIUBATh WH(POPMAIHIO U
OpPUMEHATh €€ U1 TIOTNOJHEHUS 3HAHWM, penIeHUs WHTEIJIEKTYalbHbBIX |
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENbCKUX 3a/lad. B 1ienoM cojaepkanue yueOHOTo
npeaMeTa  «XUMHS» ~ JAaHHOTO  YPOBHS  HM3YYCHHS  OPHUEHTHUPOBAHO  Ha
dbopMupOBaHHE Yy YYAIIUXCS MHPOBO33PEHUYECKON OCHOBBI JUIsI TOHUMAaHUS
bunocodckux wmed, TakMX Kak: MAaTepHAIBbHOE E€IMHCTBO HEOPTaHUYECKOTO H
OpraHMYEeCKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOEHHEM, TI03HABAEMOCTb TMPHUPOJHBIX SIBICHUNA MYyTEM OKCIEpPUMEHTa W
peIIeHUsT TMPOTHBOPEYM MEXKIy HOBBIMH (aKTaMH W  TEOPETHYCCKUMU
MPEINOCHUIKAMHU, OCO3HAHNE POJIA XMMHUHU B PEIICHUU SKOJOTHYECKUX MpodIeM, a
TakKe MpoOJeM COepeKEHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUST HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nnane pemieHus 3aa4 BOCIHUTAHMS, PA3BUTHS M COIMATN3AIAN YYAIIUXCS
MPUHATBIE MPOTPAMMON MO XUMHUHU TIOJIXONBI K OMPEICICHUIO COICpPXKaHUS M
MOCTPOCHUS TpeaMeTa MpeayCMaTpUBalOT (OPMUPOBAHHE YHUBEPCAIBHBIX
y4eOHBbIX JCHCTBUH, HWMEIOIMX 0a30BO€ 3HAYEHUE IS PA3IUYHBIX BHJIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOoucKa, aHaiuu3a U 00paboTKu MHQPOpPMAIIUH,
HEOOXOAUMBIX JII MPUOOPETEHUS! OMbITa MPAKTUYECKONM M MCCIIEI0BATEIBCKON
JIESITEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TO3HAHUH XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHHWE OCHOB
XUMHYECKON HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW NMOAXOJ K ONPEACIICHHIO LIEJEH HU3YYEHUS
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHUsl IVIABHBIMHM ILEJISIMU W3Y4YEHUS MpeAMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOHU
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHE NMPEACTABICHUN O HAYUYHBIX METOAAX IMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeIMeTa B IPOrpaMMe M0 XUMHHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIIMYCKHUKA 00IIE00pa30BaTEIbHOM OpPraHM3allid, BIAJCIOLIErO HE
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKHUE LIENU U 33]]a4H, KaK:

ajanTanys ydJammxcs K YCJIOBMSIM JMHAMUYHO DPa3BHUBAIOLIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pELICHU B KOHKPETHBIX >KM3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

(bopMHUpOBaHUE y YUAIIUXCS KIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIH),
UMEIOIINX YHUBEPCAJbHOE 3HAYECHHE [UISl Pa3JIMYHBIX BHUIOB JIE€ATEIBHOCTH:
peuieHus: npobsieM, MOUCKa, aHanu3a U 00padOTKU MHMOPMAIUU, HEOOXOIUMBIX
JUISL IPUOOPETEHHs OMbITa AESTEIBHOCTH, KOTOpas 3aHUMAET Ba)XXHOE MECTO B
MO3HAHUM XUMHH, a TaKKe JJI1 OLICHKH C TO3HUIMM SKOJIOTMYECKOil 0€30macHOCTH
XapakTepa BIMSHUS BEIIECTB U XMMUYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKA U

MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH ydJamuxcsi: CIOCOOHOCTH CaMOCTOSITEIbHO NpUOOpEeTaTh HOBHIC
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaHUS;

dbopMupOBaHHE U Pa3BUTHE Yy YyYalIUXCA ACCOLIMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHUWE Yy  ydyamuxcs  YOSKIEHHOCTH B T'YMaHUCTUYECKOH
HAIPaBIEHHOCTH XUMHUH, €€ BaXKHOH pPOJM B PEHICHUH TI00alIbHBIX MpoOsieM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHITHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee YncaIo 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTPOCHHSI OPraHUYECKHX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne 0 Ki1acCU(pUKALMKU OpraHuyeckux BeniecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAx. MeraH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE TNPEICTABUTENN AJIKEHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuus noiaumepusanuu). [lomyyeHue CHUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu

2aN02eHUPOBAHUSL U HUMPOBAHUS), NOAyYeHue u npumeneHue. TOKCUYHOCTD
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apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O0Opa3lamMu IJIaCTMAacC, KaydyKOB M PE3UHBI, KOJUICKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUYECKOM peakuuu (maccbl, 0O0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON M 3TaHOJ: CTPOECHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroatomMHsle  COUPTBL. OTWIECHIJUKOIb W  TJIMLEPUH: CTPOEHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHaAs U
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblila Kak COJIM BBICIIMX KapPOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @orocuHre3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEPUMEHTAIbHBIE METOJbl HM3YYCHHUS BEIIECTB W HUX MPEBpaIleHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCIEHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruspokcuiom Meau(ll)), anpaeruoB (OKUCIEHHEe aMMHAYHbIM PacTBOPOM OKCHJIa
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
IIPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM IPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMUHOKHCIOT (Ha mpumepe rimuuHa). buonormueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpalleHUil:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUs U MOJTUKOHCHCAIHUS.

OKClIepUMEHTANbHBIE METOAbl H3Y4YeHHs] BEIIECTB M MX MpEeBpallleHUi:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccu(UKaIMs, MePUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranusMm, Oumochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMperapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUSI CBOWCTB XHMHUYECKHUX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.
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BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTuueckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuiabHble U cinadblie aneKkTpoanThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAOJIOACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, PEaKIMH HOHHOTO OOMeEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXHEUINIMX HEMETAJIOB (TaJOoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.
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Merannel. Ilonoxenne meramnoB B [lepronnueckon cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIUX METAUIOB (HATPHM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», OOPa3lO0B HEMETAJUIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BellecTBa WU 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 00€CrieYE€HUU SKOJIOTUUYECKOM, PHEPreTUUeCKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIIME CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOTO MCIOJIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK U TOHSATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, SIBJICHUE.
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du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
yYallldMUCST ~ TPOrpaMM  cpeAHero odmero  oOpa3oBaHust  (JIMUHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayuHo-mMeTonu4Yeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHWE YYaAIIUMHUCS POCCHMCKOW TPAXIAAHCKOM HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh YYAaIIUXCS PYKOBOJCTBOBATHCS B CBOEHU
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
y4aIuxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
yYaluxcs Mo peaju3aldy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS YYAIIMMHCS CBOMX KOHCTHUTYHIHOHHBIX TIpaB M 0OS3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBHIMOJHECHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY UM HAy4YHOMY HACJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPy/Aa YUYEHBIX U IPAKTUKOB;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIC C XUMUYECKUMH SIBJIICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHME IMOCIEACTBUM 3THX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEJACTBUNA W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH MPaKTHYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);
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MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPyAa U PE3yJabTaTaM TPYAOBOU JICSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
NOTpeOHOCTEN 00IIECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1E€JIECOO0PA3HOT0 OTHOUIECHUS K MPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHON CPEJIBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICUCTBUIN U MIPEAOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHHM JJII  COBPEMEHHOMU
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHM MEIUIMHBI, O0OCCIEYEHUH YCIOBUMI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
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MOJTydaeMble 3HAHUS I aHAIM3a U OOBSCHEHUS SIBJICHUH OKPY’)KAFOIIEero MUpa 1
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI
JCSATCIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAYUMBIC TSt dhopmupoBaHUs MHUPOBO33PEHUS y4ammxcst
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MPOIIECC, CUCTEMA, HAyUYHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusl, UCCIe0OBaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIE,
pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPAMOTHOCTH U COLIMAIbHON KOMITETCHITUU y4aIlIUuXCs,

CIIOCOOHOCTh y4YaIIuXCsl HMCIOJIb30BaTh OCBOCHHBIC MEKIUCIHUIUIMHAPHBIC,
MHUPOBO33pEHUYECKUE 3HAHWS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpeIMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JIEUCTBUSIMU.

OBaanenne YHHBEPCATbHBIMHA Y4eOHbIMU NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a30BbIe JJOrMUYeCKUe eiiCTBHUSA:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh LEeNu JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AESATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;
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UCIIOJb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIIIECHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WUX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecCKas ¢opmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB M XUMHYECKHX
peaKkuui;

dbopMyIMpOBaTh SN U 3a/1a4U UCCIICI0BaHUs, UCTIOIb30BaTh MOCTABJICHHBIC
U CaMOCTOSITCNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOATENIBHO IPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS W BBIBOJABI OTHOCHUTEIBLHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJCIaHHOMN padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3IUYHbIX
METOJIOB TTIO3HAHUSI.

3) pabora ¢ unpopmaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh MH(DOPMAIUMIO PA3IMYHBIX BHIOB U (OpM
MpeJICTaBICHHUS, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTUBOPEUNBOCTb;
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(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCIEAOBATENbCKUX 3ajady, BBIOMpaTh Hauboliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yJabTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHS»
OTPaXKaroT:
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cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUH B TO3HAHUM SIBICHUI
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelISHUs TPAKTUYECKUX 3a]1ay
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMMHUYECKMM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JJIEKTPOOTPULIATEILHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YHKIMOHAIbHAS TpYIIIa,
pajuKai, U30MepHUs, U30MEPbI, TOMOJIOTHYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ M Aa30TCOJAEpXKAIIME COEAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3bIK XWMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U PEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYIO CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBIMBAaTh MOJIETU MOJIEKYJ OPraHMYECKHX BEHIECTB JI1 WILIIOCTPAIlUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpPTraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM Ha3BaHUS IIO
cuctematudeckoir HomeHkiatype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIEC);,
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BemuiectB A. M. bytnepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPOINMJIEH, ALlETHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpPMHPOBAHHOCTh YMEHHMS XapaKT€pU30BaTh UCTOUHUKHU YIJIEBOJIOPOJHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIM MPOAYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEUIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIL30BaAHUS XUMUYECKOM
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IJIAHUPOBATh M BBHIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
STWJIIEHA M M3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BCIIIECTB, JCHATYypalusi OCIKOB NMPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B UENAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX
BelleCcTB, NMoHKMMas cMblca nokazarens IIJIK, mosicHsaTe Ha mpumepax crocoObl
YMEHBILICHUSI M TMPEAOTBpAICHUS HX BPEIHOTO BO3JCUCTBUA HA OPraHU3M
YeJI0BEeKa;

JUIS yYallMXCcsi C OrPAaHUYEHHBIMH BO3MOYKHOCTSMHU 3I0POBbS: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUISL CTICTIBIX M CTA0OBUSIIMX yUYaIIUXCs: YMEHHE HCIIOJIb30BaTh pelibehHO-
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4ecKuX GopMyIL.

11 KVIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmias U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUU SBJICHUU
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUUYECKHMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHUYCCKUIM 3JEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUTMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUMBl XUMHUYECKUX  PEAKUIUM, PpacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pEeakiluyd, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AIEKTPOJUTHYECKON Juccolmanuu, nepuoandeckuit 3akon [[. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHCHMS U MPEBpaIlCHUs dHEPTrUu
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAllUe B OCHOBE MOHUMAHHS NMPUUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIPHOCTH YEJIOBEKA;

22



c(hOpPMHPOBAHHOCTh YMEHHU BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyro HomeHknatypy (IUPAC) u TpuBHnanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAsA, METAJJIMYECKAs ), XapaKTep CPeAbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEpHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

chOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JieMeHTOB |—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAMHEHUMN
10 nepuoaaM u rpynnam llepuoanueckon cucTeMbl XUMHUECKUX 3i1eMeHTOB []. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TCHETHUYECKOW CBS3U MEXKIY HEOPraHWYECKUMHU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS SJIEMEHTOB, OOpaTUMOCTHU
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;
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c(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUHU, MOATBEPKIAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MTYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIMI MOCPEICTBOM COCTABJIECHHS 3JEKTPOHHOIrO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHelIHero Bo3naerctsus (npuuuui Jle [latensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOLUIUMX B pEaKLUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIO W JTabOopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKE TMpaBHiIa OOpaIleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH TIUIAHUPOBATh H BBITIOJNHATH XUMHYECKUH
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklMd MOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMu Ha cyinbQar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metaiey U «Hemeramibl») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMU M JTAOOPATOPHBIM 00OpPYIOBAaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMaIlMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpEICTBA MacCOBOMU
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/EUCTBUS HA JKHUBBIE OPraHU3MBbI OIIPEIECIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazarens [1JIK, moscHAT, Ha mnpuMepax cHocoObl YMEHBIIECHUS U
IPEIOTBPAICHHS UX BPEIHOTO BO3/ACHCTBUS HAa OPTaHU3M UEJIOBEKa,

JUIS  y4YallMXCcsi C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBBS: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOJAX II03HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL CIIETBIX U CIA00BUIAIIMX yYaIMXCs: YMEHHE HCIIOJIb30BATh Pelibe(hHO-
TOUEUHYIO cucteMy obo3Hauenwuit JI. bpaiins nis 3anucu xuMmudeckux GopMyiL.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 https://edsoo.ru/
M. bytneposa
Hroro mo pazueny 3
Paznea 2. Yraesogopoasi
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2 https://edsoo.ru/
HenpenenbHble yriieBOAOPOIbL: aJIKEHBI,
2.2 ped * AOPOR 6 1 https://edsoo.ru/
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2 https://edsoo.ru/
[IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U
2.4 PHPOZA Y AOPOZA 3 1 https://edsoo.ru/
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3 https://edsoo.ru/
Anpaerunpl. KapOOHOBBIE KUCTTOTHI.
3.2 ACTIA P 7 1 https://edsoo.ru/
Cnoxubie 3¢upsbl
3.3 VrneBoabsl 3 1 https://edsoo.ru/
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Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3 ‘ https://edsoo.ru/
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2 ‘ https://edsoo.ru/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u [lepronnueckas cucTeMa XUMHYECKUX 3 https://edsoo.ru/
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 httos:/edsoo.ru/
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 https://edsoo.ru/
Hroro mo pazueny 13 https://edsoo.ru/
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasisl 6 1 https://edsoo.ru/
2.2 Hemerannsl 9 1 https://edsoo.ru/
53 CBsI3b HEOPTAHUYECKUX W OPTAaHMICCKHUX ) httos://edsoo.ru/
BEIIIECTB
Hroro no pazneny 17 https://edsoo.ru/
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4 https://edsoo.ru/
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcnl
IIpeameT opraHnyeckoil XUMHUH, €é
1 P P ’ 1 https://edsoo.ru/
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUs OPraHUYECKUX
2 coenuHeHuit A. M. bytiepoBa, €€ OCHOBHBbIE 1 https://edsoo.ru/
ITOJIO’KEHUS
[IpencraBnenue o knaccudpukanum
opranmyeckux BemiecTB. Homenkimarypa
3 P P 1 https://edsoo.ru/
(cucremaTHyeckasi) U TpUBHATbHBIC HA3BAHUS
OpPraHWYECKUX BEIECTB
AJIKaHEIL: COCTaB U CTPOCHHE
4 . P ’ 1 https://edso0.ru/
TOMOJIOTUYECKHH Pl
Mertan u 3TaH — TIpocTeiIIe
5 P 1 https://edsoo.ru/
MIPEICTABUTENH AJTKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 https://edsoo.ru/
OTHIIEH U IIPOITHIIEH — MIPOCTEHIITHE
7 P P 1 https://edsoo.ru/
MIPEICTABUTENH AJIKCHOB
IIpaxTuueckas padota Ne 1. «IToayuenne
8 P P . y 1 1 https://edsoo.ru/
STUJIEHA U U3YYEHUE €T0 CBOWCTBY
Anxanuensl. byranuen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1 https://edsoo.ru/

CUHTETUYECKOIO KayuyyKa U PE3UHBI
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AJKUHBIL: COCTaB U OCOOEHHOCTH CTPOCHHUS,

10 TOMOJIOTHYECKHH psijl. ALleTUIIEH — https://edsoo.ru/
MPOCTEUIIINNA MPEJICTABUTEIb AIKHHOB
Brruncnenus mo ypaBHEHHUIO XUMHUYECKOU

11 P https:/edso0.ru/
peakiuu
ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD

12 https://edsoo.ru/
apeHOB
I'eHeTHYecKas CBSI3b YIIIEBOLOPOIOB,

13 T AOPOA https://edsoo.ru/
MPUHAJICKAITUX K Pa3IMIHBIM KJlaccaM
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIE Ta3bl, https://edsoo.ru/
HEe(Th U MPOIYKTHI € TiepepaboTKn
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE T'a3bl, https://edsoo.ru/
He(Th U POAYKTHI €€ MepepadOTKH
KoutponsHas pabora mo paszaein

16 p p pasaety https://edsoo.ru/
«YTneBoaopoab»

ITpenensHBIE OTHOATOMHBIE CIIUPTHI:

17 peAl 8 P https://eds00.ru/
MeTaHOJI U 3TaHo1. BomopoaHas cBs3b
MHoroaroMHbI€ CIUPTHL: STUICHIINKOIb U

18 p https://edsoo.ru/
TJHIEPUH
deHoi1: cTpoeHne MOJIEKYIIBI, GU3HUSCKHUE U

19 p . Y ¢ https://edsoo.ru/
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
Anprerunsl: GopMaNIbIEra M alleTaIbIET .

20 ACTH B Op ACTHA T Al Stk https://edsoo.ru/
Aneron p
OIHOOCHOBHEIE IPENEIbLHBIE KAPOOHOBBIE

21 a peA p https://edsoo.ru/

KHCJIOTBI: MypaBbHHAA U YKCYCHaA
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[Ipaxtuueckas padora Ne 2. «CBoiicTBa

22 . https://edsoo.ru/
pacTBopa YKCYCHOW KHCIIOTBI»

23 CreaprHOBas U OJIEMHOBASI KMCIIOTHI, KaK httos://edsoo.ru/
MPEJICTABUTENIN BBICIINX KapOOHOBBIX KHCIIOT I

24 Mpina kak conu BBICI_HI/I\)'( KapOOHOBBIX httos://edsoo.ru/
KHCJIOT, X MOIOIIIee JeiicTBHE I
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX https://edsoo.ru/
3¢hupoB

26 Kupsl: ruaponu3, mpuMeHeHue, httos://edsoo.ru/
Ouosoruueckas poJib KUpPOB R
VYrneBoabl: cocTaB, KjlacCU(pUKaIus.

27 Baxwueiime npencraBuTeNu: ri0K03a, https://edsoo.ru/
bpykTo3a, caxaposa

98 Kpaxman u nemirono3a Kkak npupoaHbIe httos://edsoo.ru/
MOJTUMEPHI Ntips.//eds00.1/
KontponbHas padoTa mo pazaeny

29 «Kucnopopacoaepxarnine opraHHIecKue https://edsoo.ru/
COCTUHEHUS)

30 AMMHBI: METHJIAMHH M aHWJIUH https://edsoo.ru/
AMUHOKHUCIOTHI KaK aM(pOTepHbIS

31 OpraHUYECKUE COCAUHEHUS, UX https://edsoo.ru/
Ounonoruveckoe 3HadeHue. [lenTuab

32 beti Kake mpipoHEIe https://edsoo.ru/
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH httos://edsoo.ru/

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN
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OCHOBHBIC METOJBI CUHTC3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUIA. 1 https://edsoo.ru/
[TnacTmaccel, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl

XHUMHUYECKUH IIEMEHT. ATOM. DJIEKTPOHHAs

1 1 https://edsoo.ru/
KOH(UTYpalus aTOMOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
cucTeMa XMMu4eckux aneMeHnToB /1. U.

2 A . 1 https://edsoo.ru/
MeHieneeBa, ux CBsI3b C COBPEMEHHOM
TEOPHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHUX DJIIEMEHTOB U UX COCTUHEHHH 110
rpyIIaM U nepuojaam. 3HauyeHue

3 Py P 1 https://edsoo.ru/
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xuMHuueckux aneMeHToB .M. Menneneesa B
pa3BUTHHU HAyKH
Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€

4 BUJIbI; MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOMN 1 https://edsoo.ru/
cBs3u. Bogopoanas cBsizb
BanenTHOCTh. D1EKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra

5 1 https://edsoo.ru/
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS
[TonsiTe 0 nUcnepcHbIX cucTteMax. IcTuHHBIE

6 Y KOJUTOMHBIE pacTBOPBL. MaccoBas 1oms 1 https://edsoo.ru/

BEIIIECTBA B PacCTBOpPE
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Knaccudukanus 1 HOMEHKIATypa
HEOpraHNYeCKNX COeTUHEHMH. | eHeTnueckas

7 https://edsoo.ru/
CBSI3b HEOPraHUYECKHUX BELIECTB, PA3TUYHBIX
KJIaCCOB
Knaccudukanus XUuMHYECKUX PEeaKInii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.

8 3aKOH COXpaHEHHs MacChl BEILIECTB; 3aKOH https://edsoo.ru/
COXpAHEHHUs U MPEBPAICHUS SHEPTUU TPU
XUMUYECKUX PeaKLUIxX

9 Ckopoctb peakiuu. OOpaTuMbIe peakiny. httos://edsoo.ru/
XUMHUYECKOE PABHOBECHE
[TpakTuueckas paborta Ne 1. «Bnusiaue

10 pa3nuyHbIX (PAKTOPOB HA CKOPOCTh https://edsoo.ru/
XUMHYECKON PEAKIIUN»
OnekTponuTrdeckas auccounanus. Ilonstue o

1 BOJIOpOJIHOM Toka3arene (PH) pactBopa. httos:/edsoo.ru/
Peakuuu nonnoro oomena. ['maponus
OpPTraHUYECKUX U HEOPTaHUYECKUX BEIICCTB
OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

12 [TonsiTHE 00 351EKTPOIM3€E PACIUIABOB U https://edsoo.ru/
pPacTBOpPOB COJEN

13 KoHnTtponbHas paboTa mo pazaeny httos://edsoo.ru/
«TeopeTnueckre OCHOBBI XUMUM
Mertamibl, ux nosnoxenue B [leprnoanyueckoit
cucTeMe XUMu4eckux anementoB [1. U.

14 MeHnneneeBa 1 0COOEHHOCTH CTPOSHUS https://edsoo.ru/

atomoB. O0mue pu3nyecKue CBONCTBa
METAJIJIOB
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CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P

15 . https://edsoo.ru/
HaIpsHKEHUH METaJJIOB
XUMHYECKHE CBOMCTBA BaKHEUIIINX METAIIIOB

16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu, https://edsoo0.ru/
AIIOMUHUI) U UX COEIMHEHUI
XHUMHYECKHE CBOMCTBA XpoMa, MEIN U UX

17 . pOMa, https://edsoo.ru/
COEUHEHNUH
XHUMHUUYECKUE CBOICTBA [[MHKA, XKEJIe3a U UX

18 . ’ https://edsoo.ru/
COEIUHEHUH
[IpakTuueckas padora Ne 2. "Pemenne

19 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME https://edsoo.ru/
«Merams»"
Hewmeramibl, ux nonoxxenue B Ileprognueckoi

20 cUcTeMe XUMUYeCcKux aiementoB /1. U. https://edsoo.ru/
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
duzndyeckre CBOMCTBA HEMETAJIJIOB.

21 ANnoTponust HeMeTajuIoB (Ha puMepe https://edsoo.ru/
KHUCTIOpoJia, cephl, hocdopa u yriaepoaa)
XUMHYECKHE CBOMCTBA raJIOr€HOB, CEPLI U UX

22 . » P https://edsoo.ru/
COeTUHEHHH
XuMHYecKHne CBOMCcTBa a3oTa, pocdopa U ux

23 b » ocdop https://edsoo.ru/
COE€IUHEHU I
XuMHYeCKHEe CBOMCTBA yIaepoaa, KPEMHHUS U

24 . yrIepoaa, kp https://edsoo.ru/
UX COCTMHEHUH
ITpuMmeHenre Ba)KHEUININX HEMETAJUIOB U UX

25 P . https://edsoo.ru/
COeTUHEHUH
O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110

26 https://edsoo.ru/

teMe «Hemeramiey. Beraucnenus mo
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YpPaBHEHUSIM XUMHUYECKUX PEAKUUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 https://edsoo.ru/
"HemeTtaist"»

98 KonrtponbHas pabora no remam «MeTtamisl» U 1 httos://edsoo.ru/
«Hemeraiuib»

29 Heopranuueckue 1 opraHn4eckue KucioThl. 1 httos://edsoo.ru/
Heopranuueckue 1 opraHndeckue OCHOBaHUs
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepuHeHus. ['enernaeckas 1 httos://edsoo.ru/
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX !
BEIIECTB
Pons xumuu B 00ecrieueHuN SKOJIOTHIECKOM,

31 HSHEPTeTUUYECKON U MUIIEBON O€30MacHOCTH, 1 https://edsoo.ru/
Pa3BUTHH MEIULIUHBI
[TpencraBienus o0 OOIMX HAYYHBIX

32 IIPUHIIAIIAX IPOMBIIIIEHHOTO MTOJIY4EHHUS 1 https://edsoo.ru/
BaKHEUIINX BEIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB 1 https://edsoo.ru/

34 XuMHS ¥ 3J0pOBbE YEIIOBEKA https://edsoo.ru/

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

36


https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Xumus, 10 xmacc/ TI'abpuensa O.C., OctpoymoB W.I'., CnagxoB C.A.
AxmmonepHoe o6miectBo «M3marensctBo «lIpocBemenue.
2. Xumus, 11 xmace/ Iabpuensa O.C., OctpoymoB W.I'., CmagkoB C.A.

AxknuonepHoe obiectBo «M3naTenscTBo «IIpocBerieHue.

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. Ypoxu xumuu B 10 kinacce. bazoBslif ypoBeHb. MeToauueckoe mocoodue. O.
C. l'aopuensn, 1. I'. Octpoymos, C.A. Cnaakos. M. [Ipocsemienue.

2. Ypoku xumuu B 11 kmacce. ba3oBsiii ypoBeHb. Metoanueckoe nocodue. O.

C. l'aopuensn, 1. I'. Octpoymos, C.A. Craakos. M. [Ipocsemienue.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://edsoo.ru/

https://educont.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/catalog/
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