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IHHOACHUTEJBHAA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE CpEeAHET0 o0O0mero oopa3zoBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @enepaunn», TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTENbHOM MPOrpaMMbl CpeaHEro o00IIero oOpa3oBaHUs
(®OIT  COO), mnpencraBneHHbix B DegepalibHOM  TOCYJIAPCTBEHHOM
obpazoBarenpHoM cTagapre COO, c¢ yuérom KoHuenuu mnpenoaaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX OpraHusanusx Poccuiickoin
deneparuy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTebHBICE MPOTPAMMBI, U
OCHOBHBIX TONOXeHuil «CTparerun pa3BuTus BocnuTanus B Poccuiickoi
Oeneparuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel cTpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUIUXcsl CpecTBaMuU
yaeOHoro npeamera « Xumus» g 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anuM00OYCIOBICHHOCTH IICJICH,
colepKaHusi, Pe3yJIbTaTOB OO0yuYeHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHu3aIliy, SBISETCA HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHIY)XHT 3aBEpIIAIONIMM JTAallOM peau3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX ILIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYPHI
YeJIOBEeKa, a TakKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0pOBBI0 M TPUPOJHON cpene. Peanusyercss xumuueckoe oOpa3oBaHue
00yJaroIMXcsl Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeaMera «XUMHUS», COJEpKaHUE M IMOCTPOCHHE KOTOPOTO OIpPEAENICHbl B
nporpaMme 10 XUMHUHU C YYETOM CHeNU(PUKA HAYKH XUMHH, €€ 3HA4YCHHS B
MO3HAHWU TPUPOJBI M B MaTEpPUAIbHOWU >KM3HM OOIIECTBA, a TakXkKe C y4ETOM
o0luX 1eJed W NPUHIMUIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero ooiero oopazosanus B Poccuiickoii denepanum.

XuMUsl KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK HUIpaeT 0coOyio poiib B
COBPEMEHHOW IMBHWIM3AIMHU, B CO3/IaHUHA HOBOW 0a3bl MaTEpHUAIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHKUE PAIMOHAIIBHOTO HAYYHOT'O MBIILICHUS,
B CO3/IaHME LEJIOCTHOIO MPEJCTaBIEHUs 00 OKpYKaroUIeM MHUpE KaK O €JUHCTBE
NPUPOJIBI U YeJOBEKa, KOTOpoe (opMUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEro MHpPa, OCO3HAHHS B3aMMOCBA3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMECHEHHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUsS CTaja
HEOThEMJIEMOM YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHass XMMHUsS Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HallpaBlIeHA HA pPELICHUE
rJI00aJbHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOMN, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHBI 3JJ0POBBA.

B coorBercTBUM ¢ OOIIMMM WENSIMH W TNPUHLUNAMH CPEIHEro OOLIEro
oOpazoBaHust coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM ypOBEHb
U3yYCHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJIMMYI0 WM JJIS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYyMa, MPOJOJHKEHUS
00pa3oBaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMHE  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIe  KypCchl —
«Oprannyeckas xumus» U «OOmIass ¥ HEOpraHWYECKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHMsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHUCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIIOUEHHEM 3HAHUU W3 OOIIel XUMHH) U
OopraHnyeckon xumuu. GopMUpPOBaHME JAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMera o0OecreyuBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOIro00pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUH.

Ctpykrypa conepxkanus KypcoB — «Opranuyeckas xumus» u «OOmias u
HeopraHuyeckas XuUMus» c@opMupoBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI0 TMOJAXO0JAa K U3Y4YEHUI0 y4eOHOro Marepuaia M oOyCIIOBJ€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMHUYECKMX M DIIEKTPOHHBIX
IOpEACTaBICHU O CTpoeHuH BemecTB. CBeneHHs 00 uU3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOrMYECKU
AKTUBHBIX COEOUHEHHMI. B Kypce OpraHMyeckoll XUMHH TNOJYYalOT pa3BUTHUE
c(hopMHpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEpBOHAYAIbHbBIC
NPEICTABICHUS O XMMUYECKON CBS3M, KIAaCCU(PUKALMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUECKON PEAKLIUH.

[lon HOBBIM yrjaoM 3peHuss B mpeaMmeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpUBaeTCs M3yYCHHbIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKU Marepuand H (PaKTOJOrMYECKUE CBEAEHUS O BellecTBax U
xuMuueckoil peakinuu. Tak, B yacTHOCcTH, B Kypce «OOIasi U HeopraHudeckas
XUMHS» 00ydYaroluMcs TPEAOCTaBISIETCS BO3MOXKHOCTH OCO3HATh 3HAUYECHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX IO3ULINH,



rIIy0)Ke TOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH 53TOro 3aKoHa — OT
000011ar01Iel 10 0OBSICHSIOIICH U TPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBAaxX W MPUMEHCHHH, a TAaKK€ O XUMHUYCCKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHseTrcs B Kypcax 10 m 11 xkiaccos
AJIEeMEHTaMHU COJIEPKaHMsI, HMEIOIMIMMHU KYJIbTYPOJOTUYECKUM W TPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBAlOT €€ pojb B TO3HABATEIHLHON W TMPAKTHYECKOU
NESTETPHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKCHHSI K MPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKECHUM XMUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIIMBATh WHGOPMAIUIO U
NPUMEHATh € IS TIONOJHEHUS 3HAHWH, peNIeHUS WHTEUICKTYalbHBIX U
IKCIIEPUMEHTAILHBIX MCCIIEI0BATENBCKUX 3a/1a4d. B 11e10M copepkanrue yaeOHOTO
npenMera «XUMHS»  JAaHHOTO  YPOBHS  HM3YYEHHS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSd MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
bunocohckux HACH, TaKUX KaK: MaTepUaIbHOE E€IWMHCTBO HEOPTaHHMYECKOTO M
OpTraHUYECKOTO MHUpa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTh TMPHUPOJHBIX SBJICHUN MyTEM OKCIIEPUMEHTAa U
pelIeHUs] MPOTHBOPEYUN MEXJIy HOBBIMHU (akTaMu H  TEOPETUYECKUMHU
IPEANOCHUIKAMH, OCO3HAHNE PO XUMHUHU B PEIICHUU SKOJOTHUECKUX TpoOieM, a
TakKe Mpo0sIeM cOepeKEHUST IHEPTETUICCKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaT€pPHUAJIOB.

B nmnmane pemenus 3amad  BOCHHUTAHUS, Pa3BUTUS U COIUAIHM3AIUU
oOyyJaronuxcsi TPUHATBIE MPOrpaMMON MO XHMHUHM TOJIXOJbI K OINPEIEICHHUIO
colepKaHUsT M TOCTPOCHHS TpeAMETa MpeaycMaTpuBaroT (OPMHPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKMUX 0a30BO€ 3HAYEHUE A
pPa3IUYHBIX BHUJIOB JICSITEIBHOCTU: pEIIEHUS TMpoOJieM, TOWUCKa, aHalu3a W
00paboTku nHOpMaLIK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUICCKON
U HCCIIEOBATCIIBCKON JCATEIHPHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B IO3HAHWUU
XUMUH.

B mpaktuke mpemonaBaHuWs XUMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, TaK M HA YPOBHE CPEIHETO OOIIETro 00pa30BaHUs, IIPU ONPEACICHUN
coJiepKaTeIbHOW XapaKTepUCTUKHU IIeJIed HW3Yy4YeHHUs MpeJMeTa HalpaBlIeHUEM
NIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO NpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKON
NESTETHHOCTH YE€JIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOW KyIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHHUsI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4YeHUs
IpeIMETa SABJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUs TJIaBHBIMHU IEISIMU H3Y4YEHHUs TMpeaMera
«Xumusi» Ha 6a30B0oM ypoBHe (10 =11 kJ1.) SBIIAIOTCS:

O ¢dopMUpPOBAaHHE CHUCTEMBl XHMHYCCKHX 3HAHMW KaK  BaKHEHIICH
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHOH KapTHHBI MHpAa, B OCHOBE KOTOPOH
JIeKaT KITFOYEBBIC MOHATHUSA, (QYHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE WM TOHWMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHN MHPOBO33PEHUYECKOIO XapaKTepa, 03HAKOMJICHHE C HCTOPHEH
UX Pa3BUTHS U CTAHOBJICHUS,

1 (opmupoBaHNE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIISCTB M XUMHUYCCKUX pEaKIHWi, HEOOXOMMMBIX IS TMPUOOpETEHUS
YMEHUW OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SBJICHUH,
MMEIOIIHUX MECTO B MPUPOJIC, B TPAKTUUYECKON U TTIOBCEAHEBHOM JKU3HU;

71 pa3BUTHE YMEHUH U CIIOCOOOB JESITEIBHOCTH, CBSI3aHHBIX C HAOIOJCHHEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEpUMEHTA, COOJIOJICHUEM  TIPaBHI
0e301acHOro oOpaIieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA TICJICH U 3a/1a9 U3YUeHUS
npeaMeTa B MporpaMme 1Mo XUMHH yTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU MIPHOPHUTETAMHU B CHCTEME CpelHero obmiero obpa3oBanus. CeroaHs B
NPETNoJlaBaHNK XWMHH B OOJIBIICH CTETEHW OTHAETCA  MPEANOYTCHUE
MPAKTUYCCKON KOMIIOHCHTE COACpKaHWUS OOy4YCHHUsS, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIC00pa30BaTEILHOM OpPTaHW3aIlid, BIACIONIETO HE
HAO0OpOM 3HAHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CThb CIocoO0aMHu U
YMEHHUSIMH aKTUBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHHS WX B PEaTbHON JKU3HU
JUTSI pEIICHUS TPAKTUISCKUX 3a71ad.

B cBs3m ¢ 3TMM mpu M3ydeHWH TMpeaMeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HaYCHUE MPUOOPETAIOT TAKKE 1NN U 3a]1a4H, KaK:

ajanraius oO0y4aromuxcs K YCJIOBUSM ITUHAMUYHO Pa3BHBAIOIICTOCS MHUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPaMOTHBIX
peIIeHNi B KOHKPETHBIX KU3HCHHBIX CUTYAIUAX, CBA3AHHBIX C BEIIECTBAMHU U MX
PUMEHEHUEM;

dopmMupoBaHre y OOy4arONmIMXCs KIIFOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITCTCHIINH), WMEIOIIMX YHUBEpPCAJIbHOEC 3HAYCHUE IS Pa3IUYHBIX BHJIOB
NEeATENbHOCTH: PELIeHHs MpoOJeM, MOUCKa, aHalu3a U 00pabOTKM MH(POpPMALIHH,
HEOOXOMUMBIX JUIsl TIPUOOPETEHUS OMbITa ACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke i1 OLEHKH C TO3UIUN
AKOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB U XUMHUYECKHX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOAHYIO CPEIyY;



pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH 00yUaIONINXCs: CIIOCOOHOCTH CaMOCTOSITEIHPHO MTPHOOPETaTh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHUH C )KM3HEHHBIMU MTOTPEOHOCTSMH, UCIIOIH30BATh
COBpeMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJII TIONCKA U aHaJM3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMHUYECKOTO COJIEP KaAHMUS;

(dbopMUpOBaHKE U Pa3BUTHE Y 00YJAIONMINXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOII0JaTEIbHOCTH, COOPaAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWHM W TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOUN
HATpPaBJICHHOCTH XWUMHUH, €€ BAXKHOW POJM B pEHICHHH TI00aIbHBIX MPOoOIIeM
PaIMOHAIBHOTO TMPUPOJIONOJIB30BAHUS, TTOTIOJHEHUS SHEPTETHUCCKUX PECYPCOB H
COXPAaHEHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHHUA HEOOXOIUMOCTH OEpeKHOTO
OTHOIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
UCIIOJIb30BAHUSI TOJYUYCHHBIX 3HAHWM IS TPHUHSATHUS TPAMOTHBIX DEIICHHH B
CUTYaIIUSX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yuebHOM maHe cpeaHero oOwiero oOpa3oOBaHMsS NPEIMET «XUMUD)
0a30BOT0 YpOBHS BXOJIUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HaydYHBIE
IPEMETHD).

OO6uiee yncno 4acoB, OTBEEHHBIX JIJISl U3YUEHUsI XMMUU, Ha 0a30BOM YPOBHE
cpeaHero oOmero odpazoBaHus, coctapisieT 68 vacoB: B 10 kimacce — 34 yaca (1
yac B Hefento), B 11 kimacce — 34 yaca (1 yac B Heemio).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPT'AHUYECKAS XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XMMHUH

[IpenMer opraHM4ecKkod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHHUsS OpPraHuyeCKHUX
coenuHeHnii A. M. BytnepoBa, €€ ocHOBHBIE NOJI0KEeHHS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCKUX BewlecTB. l'omoisiorusi, wu3oMmepus. XHMHYECKass CBA3b B
OpraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenne o kinaccupuKalMy OpraHMYeckux BemiecTB. HomeHnknaTypa
OpraHUYEeCKUX COEJIMHEHHMH (CHCTeMaThyecKas) M TpPUBHAJIbHBIE Ha3BaHUS
BAKHEHUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEHHUs BELIECTB W MX IMPEBpAILCHUI:
O3HAaKOMJIEHHWE ¢ o0pa3laMud OpPraHMYeCKUX BEHIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAOIIOJEHUE U
ONMKCAaHUE JEMOHCTPALIMOHHBIX OIBITOB [0 MPEBPAILIEHUIO OPIAHUYECKUX BELIECTB
Py HarpeBaHuu (TUTaBJICHUE, OOYTIMBAHUE U TOPEHUE).

YriaeBoaopoabl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKHM psij. MeTraH W 3TaH —
OpOCTEUIINE MPEICTABUTENN AQJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHUs] U TOpPEHUs), HAaxOXKJIEHUWE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUIIEH U MPONUIEH —
OpocTelIne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHE CBOMCTBa
(peakuuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUIApATALMH, OKHUCICHHS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 m MerunOyrtanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUe CBOMCTBa (peakuus mnoiaumepusauuu). [lonyyeHue CHUHTETHUYECKOIo
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUIICH
— TpPOCTEHIIHMHA TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHE, (U3MUECKHEe WU
XUMUYECKHE CBOMCTBA (peaklMK THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIPATALIHH,
rOpEeHus), MOJyUYEeHUE U IPUMEHEHHE.

Apensbl. benzoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu raJloreHUpOBaHMS U HUTPOBAHUS), MTOJyYEHUE U NpUMEHEeHue. Tonyon:
cocmaes, cmpoenue, (uzuueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUST U HUMPOBAHUSA), NOAyYeHue U npumeneHue. TOKCUYHOCTD



apeHoB. I'eHeTrmyeckas CBsA3b MEXAYy YIJIEBOAOPOJAAMH, INPHUHANICKAIIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbii ra3 v IOIYTHBIE
He(dTauble ra3pl. Hedth um e€ mpoucxoxnenue. Crnocodbl nepepabOoTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYEeCKHil), nuponu3. [Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHE B NMPOMBIIIEHHOCTH U B ObITy. KaMeHHBbIN
yTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIEpUMEHTANIBHBIE METOJbl M3Yy4YEHHUS BELIECTB W MX IPEBPAILLCHUM:
O3HaKOMJIEHHE ¢ oOpa3lamMu IUIaCTMAcC, KaydyyKOB U PE3UHBI, KOJUICKIUU
«Hedptp» u  «Yromp», MOAETUPOBAHHWE  MOJEKYJI  YIJIEBOAOPOJIOB U
raJlOT€HONPOU3BO/IHBIX, [TPOBEJICHUE NPAKTHUYECKON PabOoThI: MOJyYEeHUE ITHIIEHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Borunicnenuss 1o ypaBHEHMIO XUMHYECKOW peakuuud (Macchl, o0BbEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJYKTa PEAKIMHU IO W3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOJIYKTOB PEAKIIUH).

Kuciiopoaconepskamue opraHu4ecKue coeJMHeHu s

[IpenenpHble OOHOATOMHBIE CHUPTBL. MeETaHON W 3TaHON: CTPOCHHUE,
¢usnyeckue U XUMUYECKHE CBOMCTBA (pEakIUH C aKTHUBHBIMHU METaJUIaMH,
raJIorTeHOBOJIOPOJIaMH, TOpEeHue), mNpuMeHeHue. BoaopogHbie CBs3M  MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroatoMHele  COMPTBL. OJTWICHIJIMKOJIb W  IJIMLEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJICHCTBUE CO IIEIOYHBIMU
MeTajllaMH, KauyeCTBEHHas pEaKUus Ha MHOTOAaTOMHBIE cIUpTHI). JleiicTBuE Ha
opraHusM yenoBeka. [[pumeHeHne rinuuepruHa U STUIICHTITUKOJIS.

®deHos: CTpOEHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocth penomna. [lpumenenue gpenomna.

Anpperunpl U kemownwvl. DPoOpManmpIErHl, ALETAIBIACTHI:  CTPOEHUE,
bu3nueckue MU XUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCIEHHS U BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH), IOJyUYEHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XHMUYECKHE CBOMCTBA (CBOMCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydyeHue U NpuMeHEeHHE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCHOT. ['maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenne xxupoB. buonorudeckas
POJIb XKHUPOB.



VYrneBoabl:  cocraB, KilacCU(HUKanus — YrieBoJoB  (MOHO-, JHU- H
nosiucaxapubl). ['oko3a — npocTeinii MOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuoMm Menu(ll), oxkucineHne ammuadyHbIM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TJIIOKO3bl), HaAXOXJIEHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnonosa kak npupojsbsie noaumepsl. CTpoeHne Kpaxmana u
HeJU0NI03bl.  PU3MUECKME W XHMMHYECKHE CBOMCTBAa Kpaxmaia (THUApPOIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpPUMEHTAIIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M HX IPEBPAIICHUIL:
IpoBe/IeHHEe, HAOJIOJICHHE U ONHCAHWE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAaY€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKUCIEHUE ATaHOJIa
okcuzoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaeruoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemu(Il), B3ammopeicTBue Kpaxmana ¢ HOAOM),
IIPOBEJICHNE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anayu.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (maccbl, o0bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IMPOJYKTa PEAKIMHU IO W3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WJIM MPOJTYKTOB PEAKIIUH).

A3oTcoeprkalue oOpraHu4eckue COeIMHEeHHUS.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE Opranuueckue coeauHeHus. Gusnveckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe IIMiHHA). buosoruueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALHsl, KAYECTBEHHbIE PEAKIIMHU Ha OEJIKH.

OKCHEpUMEHTAJIBHBIE METOJbl M3YYEHHMS BEIIECTB M HX MPEBPAIICHUIL:
HAOJIIOICHUE U ONMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JEHATypalus OCIKOB MpHU
HarpeBaHUM, LIBETHbIE PEaKIUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHU S

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJIAPHBIX COEAMHEHUI: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJIUMEPHU3ALIMHU, CPEAHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALHS U MOJUKOHIEHCAIHS.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpAIlCHUI:
O3HaKOMJIEHHE C 00pa3laMH NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexxnpeaMeTHBIX CBS3€M NPU U3YYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSTUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' 0 IIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KiacCu(PUKalus, MepuoAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

@dusnka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl YypOBEHb, BEILIECTBO, TEI0, OOBEM, arperaTHO€ COCTOSIHHUE
BEIECTBA, (PU3UYECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboToCMHTE3, OMOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOMBI, KHPHI,
(epMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIMBO,
pecypcsl.

TexHoyOrusl: NUIIEBBIE MNPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTAHMS,
MOIOIIIHE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPENapaThl, MaTEpUAIIbI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XuMu4eckuii 3aeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000110yKa. DHEpreTuuecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/esieHUs] 3JIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[Tepnonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBs3b Mepuoauyeckoro 3akona u Ilepuoauyeckoil cucTeMsl
xumuueckux dnemeHToB . M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWMCTB XUMHUUYECKHX DJJIEMEHTOB H
00pa3yemMbIX MMHU MPOCTHIX M CIOXHBIX BEHIECTB MO TPYyIINaM U MEPUOJAM.
3HavyeHue MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHnue BemiecTBa. XUMHYECKas CBSI3b. BHAbl XUMHUYECKOW CBS3H
(koBaJIeHTHAsI HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOW XUMHUUYECKON CBA3M (OOMEHHBII U  JIOHOPHO-
aKkuenTtopHelii). BomoponHas cBA3p. BaneHTHOCTb. DJIEKTPOOTPULATENIBHOCTb.
Crenenb okuciieHus. TOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAINIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKHU.

[TonsTne o mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEeIIecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKHUX COECIMHEHUM. Homenknatypa
HEOPraHUYECKUX BellecTB. ['eHeTMdeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xummueckas — peakinusa.  Kiaccupukanmms  XUMHUECKMX — peakmuii B
HEOPraHMYECKOM M OpPraHUYeCKON XHWMHHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUH NPU XUMHUECKUX PEAKLIMIX.

CKOpOoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3fluyHbIX pakrtopoB. OOpaTuMbie
peakuuu. Xumudyeckoe paBHoOBecHe. DakTopbl, BIUSIOMIME HA COCTOSHUE
xuMu4eckoro paBHoBecus. [Ipunnumn Jle [larense.

DnekTpoiuThueckas nucconnanus. CuiabHbIE U clla0dblie AMeKTponThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTPaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJIbl M3y4YE€HHUsI BELIECTB W MX IMPEBpAICHUI:
neMoHcTpanus Tabnui «llepuoauyeckas cucrema XuMHYecKux 3meMmerToB [, .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOII0JEHUE U
OTMHUCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yIOKEHHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIU3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMONIbIO YHHUBEPCAIBHOTO HWHIMUKATOpPa, PpEaKIUW HOHHOrO OOMEHA),
IPOBEJICHUE TIPAKTUYECKON paboThl «BiusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKLIAM.

Pacuérnbie 3amaun.

Pacuétel 1O ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXHUMHUYECKUE PACUEThI, PaCU€Thl C HCIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJISI BELIECTBAY.

Heopranuuyeckast xumus

Hemeramnel.  Ilonoxenue HemerauioB B Ilepuoandeckoil  cucreme
xumuueckux sneMentoB [[. M. MenpeneeBa U1 0COOEHHOCTH CTPOEHHSI aTOMOB.
@du3nuecKkre CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAIOB (HA IpuMepe
KHCJIOpO/Ia, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEWIIIUX HEMETAUIOB (TaJloreHOB, CEPhI, a30Ta,
docchopa, yriepoga U KpEeMHHs)) W HMX  COCAUHEHUU  (OKCHIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COEAUHEHU ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCUHECHUMN.



Meramnsl. 1lonoxenune meramioB B llepuognueckor cucreMe XMMHUYECKUX
anemenToB [[. . MenzaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOume gusznyeckue cBoricTBa MeTauioB. CruiaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PsAJT HANIPSKEHUN METaJIIOB.

XUMHUYECKHE CBOMCTBA BA)XKHEUIIIUX METAIOB (HATPUM, KM, KaJbIIUH,
MarHui, almoMUHUHN, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crocoObl MoiayyeHus MeTaioB. [IprMeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M HUX MPEBPAIICHUI:
U3y4eHHe KoJieKuuu «MeTamisl W CIUIaBb», 0Opa3lOB HEMETAIOB, pEIICHHE
AKCIIEPUMEHTANIbHBIX 3aJ]]a4, HaOJI0JICHHE M OINHCAHHE JIEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUIA AITIOMUHUSA C PACTBOpaMU
KHUCJIOT U IIEJI04YeH, KaYECTBEHHBIE PEaK[MU HAa KATUOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuérbl Macchl BelecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMU BELIECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BEIECTBA) NPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHUSA U KU3Hb

Ponp xumum B obecrieueHUH 3KOJIOTMYECKOW, SHEPTeTUYECKOW U TMHILEBOU
0€30MacHOCTH, Pa3BUTHH MeAMLMHBL. [loHSATHE O HAy4YHBIX METOJaxX IMO3HAHUS
BEILIECTB U XMMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPHHIMIAX [POMBIILICHHOTO
NOJIyYECHUS BAXKHEHIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUANIOB: BAKHEHUIINE CTPOUTEIbHbBIC
Marepualbl, KOHCTPYKUIMOHHBIE MATEpHANIbl, KpAacKu, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JEKTPOHHKH, HAHOMAaTEpHalbl, OPraHUYECKUE W MUHEPAJIbHbBIC
yao0OpeHus.

XuMusi U 3[I0POBbE YEIIOBEKA: MpaBUJia HCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOTO KCIOIb30BaHUS MPENApaTOB OBITOBOM XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzamuss  MeXnpeaMETHBIX  CBsi3ed TpU  HM3yYeHMH  OOmed u
HEOPraHM4ecKorM XuMuM B 11 Kilacce OCyIIECTBIISIETCS YEpE3 MCIOJIb30BAHUE KaK
OoO0lIMX €CTECTBEHHO-HAYyYHbIX MOHSATUH, TaK W TMOHATHM, SBISIOIIUXCA
CHUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmue ecTecTBEHHO-HAyUHbIE MOHATHA: HAY4YHBIH (PaKT, TMIOTE3a, 3aKOH,
TEOpusl, aHajdu3, CHHTE3, KiIacCupuUKalusi, MEepUOJAUYHOCTb, HaOIIOJCHHE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



®dusukKa: MaTepus, SHEPTUsi, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUYECKHUE BEJIWYMHBI U €AUHUIIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus: knmerka, oOpraHm3M, SKOCHUCTeMa, Ouwocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MuHepasbl, TOPHBIE MOPOJBI, MMOJE3HBIE UCKOMAEMBbIE, TOIIUBO,
pecypchl.

TexHoJOrusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTypIHsi, MPOU3BOICTBO
CTPOUTENBbHBIX MaTEpPUANIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILEBAS
MPOMBINIJIEHHOCTh,  (hapMarieBTUUECKass  MPOMBIIIJIEHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
AJIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0oOyJaronmmMMucss MPOTpaMM  CpeIHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJMETHbIM W  TpeaMeTHbIM). HayuHo-mMeToaudeckoil OCHOBOW s
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBercTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpeaMeTa «XHUMHs» Ha YpPOBHE CPEIHETO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUHUCKOM TPaXKTaHCKOM HUIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOIIPEAEIIEHUIO;

HaJIU4Yue MOTUBALIMU K 00YUEHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAJAULINIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIMXCS PYKOBOJACTBOBATHCS B CBOEHU
JESATENbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, MPUCYIIMMH LETOCTHOU
CHUCTEME XMMHUECKOro o0pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeAaMeTa «XHUMHs» JTOCTUTalOTCS B
€IMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESTENIBHOCTHU B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U HJieaJaMd POCCHUHCKOr0 TPaKJAHCKOro OOIEeCTBa, MPUHITHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUSA,  CIOCOOCTBYIOUIMMHU  MpoleccaM
CaMONO3HAHUs, CaMOPAa3BUTHUSI M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
0o0yyarommxcs.

JIn4yHOCTHBIE pPE3yibTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[MO3HABATEIILBHOW W MPAKTUYECKOM JAESTENbHOCTU
oOyyJaronuxcst o peajusalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIIE B
YacTHU:

1) rpa:kIaHCKOT0 BOCIIUTAHMS:

OCO3HaHMS 00YYAIOIMMUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH,
YBaKCHHS K 3aKOHY U MTPABOIOPSIKY;

IOPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBUaX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHUN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M NPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEeHTHI IpYTUX MPH aHaJIN3€ Pa3InYHbIX BUIOB yUeOHO! AESITEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHHUS

[EHHOCTHOIO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIuI0
OTE€YCCTBEHHON XHUMMHU,

yBOXEHHUA K MPOIECCY TBOpPUECTBA B 00JACTH TEOPHUH U MPAKTUUECKOTO
NPUMEHEHUS XWMHH, OCO3HAHHUS TOIO, YTO JOCTH)KEHHS HAyKH €CThb pe3yJIbTar
JUIMTENIbHBIX ~ HAOJIOJIEHUH, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpECa M [03HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHayn3e MHPOpPMAIUU O MEPEOBBIX JOCTHXKEHHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMH, CBSI3aHHbIE C XUMHYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBAapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IMOCIEACTBHM 3THX
IOCTYIIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHUsl EHHOCTEH 3I0pOoBOr0 U Oe30MmacHoro oopasza >KHU3HHU,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pU3myeckomy u
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBuil 0€30MacHOro0 OOpalleHuss C BEHIECTBAMU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBOM JEATEIBHOCTH;

NOHUMAaHUSl 1EHHOCTH TPAaBWJI HMHAUBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUsAX, YTPOKAIOIIUX 3J0OPOBbIO U KU3HU JIIO/IEH;

OCO3HAaHMUS MOCJIEACTBUNA W HENPUATUS BPEOHBIX NPUBBIUEK (yHNOTpEOIEHUS
AJIKOT0JIs1, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JpPYrux BUAaX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHWM IPAKTUYECKHUX 3aaad
COILIMAJIbHON HAMpaBJIeHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO MPodeccruidl pa3aIuvyHoro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA NMPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHIMBHUAYaJbHOW TPACKTOPUHU
obOpa3zoBaHus, Oymymieli npodeccMu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHUSA:

AKOJOTHYECKU IIEIECO00Pa3HOT0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAHHS TJIOOAJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLIMATBHOM CPEIbL;

OCO3HaHMUSI HEOOXOJAMMOCTH WCIOJIB30BAHUS JOCTIKCHUN XUMUU  JJIS
pelIeHrs BOIPOCOB PAlMOHAIBHOTO MPUPOJOTOJIb30BAHHUS;

AKTUBHOTO HENPUATHUS JCUCTBUM, TMPUHOCIIIUX BpEI  OKPYXKaKOMIECH
NPUPOJIHON cpejie, YMEHHS TMPOTHO3UPOBATh HEOJArompHATHBIE AKOJOTHUYECKHE
MOCJICACTBUS MPEINPUHUMAEMBIX TIEUCTBUN U MPETOTBPAIIATh UX;

HaJUYUsl PA3BUTOTO 3KOJIOTHYECKOr0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OnbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCSI UMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW MU COLMAIBHOM
MpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHS aKTUBHO IPOTHUBOCTOSTH HJEOJIOTHUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHUS CHeUuUKA XUMUU KaK HayKd, OCO3HaHMs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUM IETOCTHOTO
NpeACTaBICHUS] 00 OKpY>KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpodJieM COXpaHCHUs
MPUPOJITHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHMHM JJIE  COBPEMEHHOMU
IUMBWIM3ALMK: B €€ TyMaHUCTHYECKON HANMpaBICHHOCTH W BAXHOW pOJIH B
CO37IaHUU HOBOMW 0a3bl MaTepUATBLHON KYJIbTYPbI, PEIICHUN TJIO0AIBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILIEBON U
AKOJIOTMYECKON O0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00CCIEYEHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHON KHU3HM KaXKIOrO YJieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJIICHUM OKPY’KAIOIIEr0 MUpA U
POUCXOSAIIMX B HEM U3MEHEHU, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4HbIX (DAKTOB M UMEIOIIUXCSA JAaHHBIX C LEJbI0 MOJTYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEJIBHO HCIIOJIB30BaTh XUMHWYECKHWE 3HAHUSA U1
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATENbCKON IEATEIbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpEeca K OCOOCHHOCTSIM TpyJAa B paznuyHbIX chepax nmpodeccruoHambHOM

NEATEIIbHOCTH.
METANIPEIMETHBIE PE3YJIbTATbI

MertanpeameTHble pe3yibTaTbl OCBOCHMsI y4eOHOro IMpenMera «XHMHUs» Ha
YPOBHE CpeJHET0 00111er0 00pa30oBaHUs BKIIOYAIOT:

3HAYUMBIE LA (GbopMHpOBaHHA  MHPOBO33PEHHSI  OOyyarOIIMUXCS
MEXIMCIUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHAYYHbIE MOHATHSA, OTPaKAIoIIKe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUM(PHUKY METOJOB IO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHHUE,
poLecc, CUCTEMa, HayYHbIA (pakT, MPUHUMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIAeA0BaHUE, HAOIIOIEHUE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHHUBepcajbHble yueOHbIE NEHCTBUS (ITO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHEIC), 00€eCIIeUnBAIOIIINE dbopmHpoOBaHHE (GyHKIIHOHATBHOM
I'PaMOTHOCTH M COIMATLHON KOMIIETCHITUN 00yJarOITXCs;
CIIOCOOHOCTBH oOyyJarommxcst HUCIIOJIH30BATH OCBOEHHBIE

MEXKIUCHUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JIEVUCTBUA B MIO3HABATEIBHON U COIUAIBHOW MPAKTHUKE.

MertanpeaMeTHblE pe3yJbTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Osaaenue YHHBEpPCAJTbHBIMHA yueOHbIMH NMo3HaBaTeJbHBIMH
JeHCTBUSIMM

1) 0a30Bble JTJOrHYeCKHe IeHCTBUS:

CaMOCTOSITeNTbHO  (hopMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNEeATh IEIM JEATEIbHOCTH, 3aJlaBas IapamMeTpbl M KPUTEPUH HX
JTIOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C MOCTaBICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh NP OCBOCHUU 3HAHUI MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSITUN M YCTaHABIMBATH UX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS sl OOBSICHEHUS OTACIBHBIX (PaKTOB U
SIBJICHUM;

BbIOMpAaTh OCHOBAaHUA M KpPUTEpUHM JJs KJIacCU(PUKALUU BEIIECTB U
XMMHUYECKUX PEAKIUN;

yCTaHaBIMBaTh MPUYMHHO-CICICTBEHHBIE CBSI3M MEXAYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykKIeHusi (MHIYKTUBHbBIC, JI€YKTUBHBIE, IIO
AQHAJIOTUU), BBIABISITH 3aKOHOMEPHOCTH W MPOTUBOPEUMS B paccMaTpUBAEMBIX
SABIICHUAX, (POPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOIb3YEMBIE B XMMUH CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BHIBATH MOJIEIbHbBIE IIPEICTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XuUMUYecKas (opmyla, ypaBHEHHE XHUMHUYECKOU
peaKkuMy — MpU PELIEHUU Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTHUYECKUX 3aj1ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUYECKUX PEAKLINN.

2) 0a30BbIe MCCIIEI0BATEIbCKHE HeiiCTBUA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOT'O TO3HAHUS BEUIECTB M XUMUYECKHUX
peakium;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEI0BAHUS, UCIIOIb30BaTh TOCTABJICHHBIE
U CaMOCTOSTENbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE MHCTPYMEHTA
MO3HAHUSA U OCHOBBI i1 (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMbBIX CYKJIECHUN;

BJIAJETh HAaBBIKAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0aTh 32 XOAOM
Ipolecca, CaMOCTOSTENbHO IPOrHO3MPOBATh €ro pe3ysbTar, (opMyJIUpOBATH
0000111€HHs ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENbCKOM H  MPOEKTHOM
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/ady, NPUMEHEHUIO pa3InYHbIX
METO/I0B [TO3HAHMS.

3) padora ¢ uH(popmanueii:

OPUEHTHPOBATbCS B PA3IUYHBIX MCTOYHMKAX HH(popmanuu (Hay4dHO-
HOMYyJIsIpHAsl JUTepaTypa XMMHMUYECKOTO COJEp)KaHHUsA, CIpaBOYHBbIE MoOcoOus,
pecypcebl HTEpHETa), aHanmuM3upoBaTh MHPOPMALIUIO PA3NTHYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3TMYHBIE METOJBI MPU TOUCKE H
oTbope wuHPOpMaALIUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIPENIENIEHHOIO TUIIA,

npUOOpETaTh OIBIT WCIOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalIbHYIO  (OpMYy  MpeACTaBICHUS
uH(popmalmu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYUYHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMUYECKON uWHGOpMAIMEel: TPUMEHATh MEXKIpeAMETHbIe ((DU3udeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, ()OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpPeoOpa3oBbIBATh 3HAKOBO-CHUMBOJUYECKHE CpEICTBA
HATJISAHOCTH.

Ogj1ajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIaeMOl TeMbI B XOJI¢ AHAJIOTa U/WiIn
JTUCKYCCUHM,  BBICKa3bIBaTh  HjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEATIOKEHHON 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEeil pe3ylbTaTOB MO3HABATEIBLHON IESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO MM COBMECTHO CO CBEPCTHUKAMH MPHU BBHIMOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS IO3ULHUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBy1ajleHHe YHUBEPCAJIbLHBIMH PEryJISTUBHBIMH JeCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO IMO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensis e€ Leau M 3aJauyd, KOHTPOJIHUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpEIaraéMblii aJroput™m JACHCTBUN mpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIEJOBATENCKUX 3aJad, BbIOMpaTh Haubosee
3¢ dEeKTUBHBIN CcrOcO0 WX perieHuss ¢ y4ETOM TOJNYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOCH JEATETLHOCTH HAa OCHOBE CaMOaHalln3a
Y CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEACTABICHHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU



npupoasl, B  (QOPMUPOBAHMUU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLICHUs TPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHMM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XMMHYECKUH DJIEMEHT, aTOM, DJJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJI1a, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHYTas M COKpall€HHAas), MOJb, MOJSpHas
Macca, MOJSIpHBIA O0O0BEM, YIJIEpOJIHBIM CKeleT, (QyHKIMOHANIbHAs TpyIIa,
paauKai, U30MepHsi, U30MEPhI, TOMOJIOTUYECKUMN PsZl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHCIIOPOJI U a30TCOJAEpKAlIUE COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUHM U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHHN SI3bIK XUMHU, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXanme B OCHOBE MNOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (DAKTOJIOrMUECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIIOJB30BAHUM BaXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JEATETbHOCTU YEJIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC MPHU3HAKH TOHSATHUH,
YCTaHAaBJIMBaTh WX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOLIUE IMOHATHUS MHPH
OTMMCAaHUU COCTaBa, CTPOCHUS U IIPEBPAIlEHUN OPTaHUYECKUX COEIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BATh XWMHYECKYIO CHUMBOJIMKY IS
COCTaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHMX BEIIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
W3rOTaBJIMBaTh MOJIEM MOJIEKYJ OPTraHUYECKHX BEHIECTB I WIUIFOCTPAlMU HX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMUPOBAHHOCTh YMEHUM YyCTaHABIMBAaTh MPUHAMIECKHOCTh H3YUYEHHBIX
OpPraHMYeCKUX BEIIECTB [0 HX COCTaBY M CTPOCHHIO K OMNPEACIEHHOMY
KJIAcCy/Tpynne CcoeAuHEeHuN (yriieBOJOPOAbI, KHUCIOPOA U a30TCOJAECpPIKaIUe
COCMHEHUSI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb WM Ha3BaHUS IO
cucrematniyecko HomeHkiarype (IUPAC), a Takke NpuUBOIUTH TpHUBUAIBHbBIC
Ha3BaHUSI OTACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMWJIECH, AlleTUJICH,
ATWJICHTJINKOJb, TIHIEpUH, (eHomn, (Gopmanbaerus, amneTaabIeruja, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBASI KMCIIOTA, CTEAPUHOBAs KUCJIO0TA, TI0K03a,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHUABI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJOXKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(OPMHUPOBAHHOCTh ~ yYMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENCH Pa3TUIHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, merwiOyranuen-1,3, OEH30J, METaHOJ, ATaHOJ, STUJIECHIJIUKOJb,
TJIMIEPUH, (EHON, aleTalbJACTHl, MypaBbUHAasi U YKCyCHas KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HHUMHM YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
Colpbsd  (HE(Th, NPUPOIAHBIM Ta3, Yyroib), CHOCOOBI HMX NEPepadOTKUu U
MPAKTUIECKOE TPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIUMCICHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOIYKTa
peakIuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJb3YEeMbIX B XUMUU MPU U3yUYEHUH BEILIECTB U
XUMUYECKUX SBICHUMN (HAOJIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATH MpaBujia MOJIb30BAHUS XUMUYECKON
NOCy/IoOl U J1TabOpaTOpHBIM O0OpYJOBAaHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMHU IO BBIMOJHEHUIO Ja0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW ITUIAHUPOBATH U BBINOJHATH XUMHYECKUUN
AKCIEPUMEHT (TIPeBpaIlleHHs] OPTaHUYECKUX BEIIECTB MPU HArPEeBaHUU, MTOJTYUYCHHE
STUJIEHAa M U3Yy4YEHHE €ro CBOWMCTB, KA4Y€CTBEHHbIC pEaKIUU OPraHUuYECKHUX
BEILIECTB, JICHATypalus OEJIKOB NMpPU HarpeBaHUU, IBETHBIE pEaKIuu OEIKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH OE€30MAaCHOCTH TIpU OOpaIlleHu:u C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEJCTABISATh PE3YIbTAThI
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3aluch YpaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyaUpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB,;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpPMAIMIO, TOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBA MAacCOBOMU
uHopmanu, UaTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOJaTh  TpaBHJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJSIX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKpY)KArOLIEH MPUPOAHOM Cpe/bl, OCO3HABATh
OMAaCHOCTh BO3JICHCTBUSI HAa JKHUBBIE OPraHU3MBbI OMNPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbici Tokaszatens [IJIK, moscHsITh Ha mpuMmepax crocoObl
YMEHBIICHUS W TMPENOTBPAECHUS WX BPEIHOrO0 BO3JACHUCTBUS Ha OPraHU3M
YeJI0BEKa;

JUIs 00Y4YaroIIuXCsi ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CIENBbIX M CIa0OBHIAIIMX OOYYaIOIIMXCSl: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpailns nis 3anucu XuMUYeCKUX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUsA Kypca «OOmass u HeopraHUYecKas
XUMUSD» OTPaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHUU B TO3HAHWUU SIBJICHUMU
npupoasl, B (QOPMUPOBAHWUU MBINUICHUS] W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM ISl pEeHICHUS TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOJAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUA (XUMUYECKUN DBJIEMEHT, aToM, W30TOm, S-, p-, d-
AJIEKTPOHHBIE OpOUTATUM aTOMOB, HOH, MOJIEKYJia, MOJb, MOJIAPHBI O0O0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCJICHHS, XUMUYECKasl CBS3b
(KOBaJIeHTHAsl, MOHHAs, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasK PEIIETKa,
TANBl XUMHAYECKHX  PEAKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
DIEKTPOJUTUYECKAST JUCCOLMALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakly, XUMUYECKOE pPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW JUCCOUMalnu, nepuoanueckud 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHUSI MACChl BEHIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS] SHEPTUH
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN SA3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEXKAIIUE B OCHOBE NMOHUMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM KCIOJIb30BAHUHM BOXKHEHIITUX HEOPTraHUYECKHUX
BEIIECTB B OBITY ¥ IPAKTUYECCKOM IEITEILHOCTH YEIIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOLIME IMOHATHUS MHPH
OMMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPAILCHHUII;

c(OpPMUPOBAHHOCTh YMEHHH HCIOJIB30BATh XWMHUYECKYI0 CHMBOJHKY MJIs
coctaBieHusi (HOpPMYyJ BEIMIECTB M  ypPaBHCHUH  XUMHYECKUX  PEAKIUH,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJEKUCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HEeTallIEHast U3BECTh, MUThEBAs CO/a, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENEATh BaJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMYeCcKasi, BOJOPOJIHASI) B COCIMHEHUSX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsipHas,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpebl B BOAHBIX pacTBOpPaX HEOPraHUYECKHX
COC/TMHCHUH;

c(hOpMHUPOBAHHOCTH YMEHHUI YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K OMNpeAeNEHHOMY Kiaccy/TpyIie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PaCKPBIBATh CMBICI MEPUOANUECKOro 3akoHa /l.
N. MeHnneneeBa v IEMOHCTPUPOBATH €TI0 CUCTEMATU3ZUPYIOITYIO, 0OBICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c()OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB |—4 mnepuonoB Ilepuoandeckoil cucTteMbl
xuMuueckux ayemeHToB JI. M. MeHneneeBa, HWCHOJB3ysl TMOHATHS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX JIEMEHTOB M MX COEIWHEHUU
1o nepuoaam u rpynnam llepuonnueckon cucremsl XUMUYECKHX 3i1eMeHTOB [1. .
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapakKTepu3oBaTh (OMHUCHIBAThH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXKIY HEOpraHM4eCKUMU
BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKHUX PEAKLIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIUU TIO0
pa3NUYHBIM TPU3HAKaM (YUCIY U COCTAaBY pPEarupyrollux BEIIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTENEeHEH OKHUCIICHHUS AJIEMEHTOB, 0OpaTUMOCTH
peaKlMK, YYaCTHIO KaTaanu3aropa);

c(hOPMHUPOBAHHOCTh YMEHHI COCTABISATh YPABHEHHS PEAKIMN Pa3TUIHBIX
THUIIOB, MOJHBIC U COKPANIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHa, yUHUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKLIMHU UAYT 10 KOHILIA;



c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOATBEPKIAIONTUE
KAUECTBEHHBII COCTAaB pPa3JWYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BELLECTB;

c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh OKHUCIHTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOIrO OanaHca
3TUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeiicTBus (npuniui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX NPUHIHUIAX U
HKOJIOTHYECKUX MPOOJIeMaxX XHMHUYECKOTO TIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHUYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKUUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUSI SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHM COOIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
NOoCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITTOJIHCHHIO JTa0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh yMEHUW IUIAHUPOBATH U BBINOJHATH XUMHYECKUN
AKCIIEPUMEHT (pa3jlo’KeHHE MEPOKCHUJA BOJOPOAA B MPUCYTCTBUM KaTalu3aTopa,
ONpEJENeHUEe Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOTO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInH,
peakiMy HOHHOTO OOMEHA, KauyeCTBEHHbIE PEaKIMu Ha cyib(ar-, kapOoHaT- U
XJIOPUJI-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE AKCIEPUMEHTAJbHBIX 3a/1a4 IO
TeMaM «Metamis» u «Hemeramiby) B COOTBETCTBHM C MNPaBWIAMH TEXHUKU
Oe3omacHOCTH TIpU OOpAaIllEHUHU C BEUIECTBAMH U JJa0OpAaTOPHBIM 000pPYAOBAHUEM,
MPEACTaBIATh PE3yJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakuii U (OpMYIUPOBATH BBHIBOJBI HA OCHOBE
3TUX PE3yJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTUUECKU AHAIU3UPOBATH XUMHUYECKYIO
uHhOpPMAIMIO, TOYy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CPEICTBa MAacCOBOU
KOMMYHUKalK, THTEpHET 1 Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOJaTh  TpaBHJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJSIX
COXPaHEHMSI CBOETO 3JI0POBbSI W OKPYXKAIOIIEH MPUPOJHOW CpPEAbl, OCO3HABATH
ONACHOCTh BO3/ICVCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbeicn mokasarens [IJIK, mosicHAT, Ha mnpuMepax CcrnocoObl YMEHBIICHUS U
NpEeAOTBPAIICHUS UX BPEJHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIENBIX H  CIA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpains mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposrbie)
Ne n/n Konrtpoiabubie | IIpakTuyeckue
NMpOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcebl
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHHU
[IpenmeT opraHUYeCKON XUMUH. )
pea P collection.edu.rhttp://school-
1.1 Teopus ctpoeHns OpraHMYECKUX 3 0 0 /
u.
coennHennit A. M. bytneposa
Hroro no pazaeny 3
Paspnen 2. Yriaesogopoast
collection.edu.rhttp://school-
2.1 [IpenenbHbIe YIII€BOAOPOIBI — AJTKAHBI 2 0 0 / P
u
29 HenpenenpHbie yrieBoopos: 6 0 | collection.edu.rhttp://school-
' aJIKeHBI, aJIKaIMCHBI, ATKUHBI u/
collection.edu.rhttp://school-
2.3 ApOMaTHYECKUE YTIIEBOIOPOIbI 2 0 0 / P
u
54 [IpupoaHbIe HCTOYHUKH YTJIEBOAOPO/IOB 3 | 0 collection.edu.rhttp://school-
' U UX nepepaboTka u/
Hroro no pazaeny 13
Pasnen 3. Kuciiopoacoaep:kamnue oprannyeckue coeTuHEeHUs
collection.edu.rhttp://school-
3.1 Cnuptel. Genon 3 0 0 P

u/




Anpaerunpl. KapOOHOBBIE KUCTIOTHI.

collection.edu.rhttp://school-

32 CrnosxHble AU ’ u/
33 VIeBos 3 collection.edu.rhttp://school-
u/

Hroro no pazaeny 13
Paznen 4. A3oTconep:kauniue opraHu4eckue coeJuHeHust

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 i:l(/)llection.edu.rhttp://school-
HWroro no pazneny 3
Paspnen S. BeicokoMoOJIeKy IsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2 lclj)llection.edu.rhttp://school-
Hroro no pazneny 2
OBILEE KOJIMYECTBO YACOB I10 14

[NPOTPAMME




11 KITACC

KosmnuecTBo yacos DJIeKTPOHHBIE
No i/ HanmeHnoBaHue pa3jieiioB U TeM (uudgposrbIe)
°n/n
NPOrpaMMblI Bcero Kontpoabhbie | - Tpakruyeckue o0pa3oBaTejIbHbIE
padoTbl padoThI
pecypchbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoMoB. Ilepuoanuecknuii
11 3akoH u [lepuonnyeckas cucrema 3 0 0 collection.edu.rhttp://school-
' XUMHYECKHUX 351eMeHToB J]. 1. u/
Menneneena
12 CrtpoeHnue BemiecTBa. MHOT0OOpasue 4 0 0 collection.edu.rhttp://school-
' BEILECTB u/
collection.edu.rhttp://school-
1.3 XHUMHUYECKUE PEAKLUU 6 1 1 / P
u
Hroro no pasneny 13
Paznen 2. Heopranuueckasi xummusi
collection.edu.rhttp://school-
2.1 Meransi 6 0 I P
u/
collection.edu.rhttp://school-
2.2 HemeTasi 9 1 1 P
u/
’3 CBs13b HEOPTAHMYECKUX M OPTaHUICCKHIX ) 0 0 collection.edu.rhttp://school-
' BEIECTB u/
Hroro no paszneny 17

Pa3znea 3. Xumus u :KnN3HbL




collection.edu.rhttp://school-

3.1 XUMUS U )KU3Hb 4 W
Uroro no pazaeny 4
Ha3Banue moayJist
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
N KosinuecTBo yacos DJIeKTpPOHHbIe U poBbIe
°
w/n Tema ypoka Beero Konutpoasusie | Ipaktuueckme | 00pa3oBaTejbHbIe
r
padoTbI padoTbI pecypcel
I [Tpenmer oprannveckoil Xumuu, eé 1 0 0 collection.edu.rhttp://school-
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE u/ -
Teopust CTpOEHUSI OPraHUUECKUX .
P pv P , collection.edu.rhttp://school-
2 coenunennit A. M. Bytneposa, eé 1 0 0 /
u -
OCHOBHBIE MTOJIOKEHHS
[TpencraBnenue o KiaccupuKauu
3 OpraHuyeckux BermiectB. HomeHnknatypa 1 0 0 collection.edu.rhttp://school-
(cucremaTuveckasi) U TpUBHAIbHbBIC u/ -
Ha3BaHUS OPraHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 0 0 collection.edu.rhttp://school-
rOMOJIOTHUECKUH psif u/ -
5 MertaH u 3TaH — npocTeiine 1 0 0 collection.edu.rhttp://school-
MPEJICTABUTENH ATKAHOB u/ -
collection.edu.rhttp://school-
6 AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1 0 0 / P
u -
7 DTUJIEH ¥ TIPOIUJIEH — MPOCTEHIINe 1 0 0 collection.edu.rhttp://school-
MPEJICTABUTEIN AJIKEHOB u/ -
2 [TpakTrueckas padota Ne 1. «Ilomyuenue | 0 1
ITHJICHA U U3YUYCHHE €TO CBOMCTBY»
9 Ankanuensl. bytaauen-1,3 u 1 0 0 collection.edu.rhttp://school-

MetunoyTtaaueH-1,3. Ilomyyenue

u/ -




CUHTCTHUYCCKOI'O KaydyKa U pE3HUHbI

10

AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH Psill. ALCTHIIEH —
MPOCTEHUINININ MTPEACTABUTEH AIIKHHOB

collection.edu.rhttp://school-
u/ -

11

Brruucnenus no ypaBHEHHIO XUMHYECKOU
peakuuu

collection.edu.rhttp://school-
u/ -

12

Apenbl: 6eH3011 ¥ TOIy0J1. TOKCMYHOCTD
apeHoB

collection.edu.rhttp://school-
u/ -

13

['enernyeckas CBS3b yIJI€BOJIOPOIOB,
MPUHAJICKANUX K PA3TMIHBIM KJIaccaM

collection.edu.rhttp://school-
u/ -

14

[IpupoaHbIE HICTOYHUKH YIJIEBOAOPOOB:
NPUPOIHBIN ra3 ¥ MOIMyTHBIE He()TIHbIC
ras3pl, He()Th ¥ MPOIYKTHI €€ epepadboTKu

collection.edu.rhttp://school-
u/ -

15

ITpupoaHbIE HCTOYHUKH YIJIEBOAOPOOB:
MIPUPOIHBIN ra3 ¥ MOy THBIE He()TSHbIE
ra3pl, He()Th ¥ MPOIYKTHI €€ IepepadboTKu

collection.edu.rhttp://school-
u/ -

16

KonTponbaas pabota mo pazueny
«YTIIEBOAOPOABD)

17

Hpe;[eanLIe OIHOATOMHBIC CIIMUPTHI:
MCTAHOJI U OTaHOJI. BOIIOpOI[HaSI CBA3b

collection.edu.rhttp://school-
u/ -

18

MHOroaToMHbI€ CIMPTHL: STUJICHIVIMKOJIb U
[JIMLIEPUH

collection.edu.rhttp://school-
u/ -

19

deHoi: CTPOCHUC MOJICKYJIBI, (I)I/I3I/IIICCKI/IC
U XUMHWYCCKHEC CBOﬁCTBa, MMPUMCHCHUC

collection.edu.rhttp://school-
u/ -

20

Anpneruapl: GopmManbaerua u
areTaabIerun. AeToH

collection.edu.rhttp://school-
u/ -




21

OI[HOOCHOBHBIC MMpCaC/IbHBIC Kap6OHOBBIe
KHCJIOTBI: MypaBbUHAA U YKCYCHas

collection.edu.rhttp://school-
u/ -

22

[TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH 1 OJICMHOBAaA KHCJIOTHI, KaK
NpEaACTaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

collection.edu.rhttp://school-
u/ -

24

MI)IJ'Ia KaK COJIN BBICIIINUX Kap6OHOBBIX
KHCJIOT, UX MOIOIIEe NCHCTBIE

collection.edu.rhttp://school-
u/ -

25

Crnoxxable 3(UPBI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX

a¢upoB

collection.edu.rhttp://school-
u/ -

26

Kupsl: rugponus, IpUMEHEHHE,
OuoJsornyeckasi pojb )KHPOB

collection.edu.rhttp://school-
u/ -

27

VYrneBoabl: cocTaB, KiaccupUKarus.
Baxxneiimune npeactaBuTeNu: TIIOK03a,
bpykTo3a, caxapo3a

collection.edu.rhttp://school-
u/ -

28

Kpaxman u nemironosa kak npupoHbie
MOJIUMEPBI

collection.edu.rhttp://school-
u/ -

29

KonTponbHas pabota mo pazueny
«Kucnopoacoaepikaiiie opraHuYecKrue
COCIUHEHUS)

30

AMUHBI: METWJIAMHH U aHUJINH

collection.edu.rhttp://school-
u/ -

31

AMWHOKHUCIOTHI KaK aM(pOTepHBIC
OpPraHUYECKUE COCTUHCHMUS, UX
ounosiornyeckoe 3Hauenue. [lernrrrael

collection.edu.rhttp://school-
u/ -




benku kak npupoaHbie

collection.edu.rhttp://school-

32 1
BBICOKOMOJIEKYJISIPHBIE COSMHEHHUS u/ -
13 OcCHOBHBIE TIOHITHS XUMHUH 1 collection.edu.rhttp://school-
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI u/ -
OcCHOBHEIE METOJILI CHHTE3A .
. collection.edu.rhttp://school-
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH. 1

HHaCTMaCCBI, Kay4yKH, BOJIOKHA

u/ -

OBUIEE KOJIMYECTBO YACOB I10O
[TPOTPAMME

34




11 KITACC

KoanuyecTBO 4acoB

DJIeKTpOHHbIe Hu(ppoBbIe

Ne
w/n Tema ypoxka B Koutpoabnbie | IlpakTnueckme | 00pazoBareibHbIE
cero
padoThI padoThI pecypcesl
| XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS | 0 0 collection.edu.rhttp://school-
KOH(UTypanus aTOMOB u/ -
[lepuonuueckuii 3akoH u Ilepuoguueckas
) CUCTeMa XUMHUYeCKHX dneMeHToB [I. U. | 0 0 collection.edu.rhttp://school-
MeHieneeBa, UX CBsI3b C COBPEMEHHOM u/ -
TEOPUEN CTPOCHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHUsI CBOWCTB
XMUMHUYECKHX 3JIEMEHTOB U MX COEAMHEHUH 110
3 TpymIaM u nepuojiaM. 3HaueHue 1 0 0 collection.edu.rhttp://school-
NEePUOTUIECKOTO 3aKOHA M CUCTEMBI u/ -
xumudeckux anemenToB /.M. MeHeneena B
pa3BUTHH HAYKH
CrpoeHue BeniecTBa. XUMUYECKas CBA3b, €€ .
P ’ collection.edu.rhttp://school-
4 BU/IbI; MEXAaHU3MBI 00pPa30BaHUS 1 0 0 /
o u -
KOBAJICHTHOH CBsI3U. BomopoaHas cBs3b
BaneHTHOCTB. DIIEKTPOOTPHIIATEIEHOCTb.
5 Crenens okucienus. Bemectra | 0 0 collection.edu.rhttp://school-
MOJIEKYJIIPHOTO W HEMOJIEKYJIISIPHOTO u/ -
CTPOEHUs
[lonsATHE O NUCTIEPCHBIX CHCTEMAX. .
P collection.edu.rhttp://school-
6 VcTUHHBIE ¥ KOJJTOMIHBIE PACTBOPHI. 1 0 0

MaccoBas 1011 BEILIECTBa B pacTBOpE

u/ -




Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COeAMHEHUN. [ 'eneTnueckas
CBSI3b HEOPTraHWYECKHUX BEILLECTB, PA3IUYHBIX
KJIacCOB

collection.edu.rhttp://school-
u/ -

Knaccudukanus XuMHIeCKUX peakifil B
HEOPraHWYECKON U OPraHuYeCKON XUMUHU.
3aKOH COXpaHEHUs1 MaCChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS YIHEPTUU TTPU
XUMUYECKUX PEAKIUAX

collection.edu.rhttp://school-
u/ -

CkopocTb peakuuu. OOpaTuMble peakium.
XUMHUYECKOE PABHOBECUE

collection.edu.rhttp://school-
u/ -

10

[Ipaktuyeckas padora Ne 1. «Bnusiaue
pa3M4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

collection.edu.rhttp://school-
u/ -

11

OnexTponauTuyeckas quccoruanus. [lonstue
0 BogopoiHoM nokasarene (pH) pactsopa.
Peaknuu nonsoro oomena. ['maponms
OpPTaHUYECKUX U HEOPTaHMYECKUX BEIIECTB

collection.edu.rhttp://school-
u/ -

12

OKHUCINTENEHO-BOCCTAHOBUTEIIEHBIE
peaxmuu. [TonsiTie 00 anekTponuse
pacIiaBoB U pacCTBOPOB COJIEH

collection.edu.rhttp://school-
u/ -

13

KonTponsHas padora no pasaeny
«Teopernyeckue OCHOBBI XUMHUM»

14

Merauibl, ux nosioxenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX 3i1eMeHTOB /], .
MenzeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. O0mue hu3ndeckue CBOUCTBa
MeTaJlJIOB

collection.edu.rhttp://school-
u/ -




15

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH P
HaANpPSHKEHUN METalIOB

collection.edu.rhttp://school-
u/ -

16

XUMHYEeCKHE CBOMCTBA BaKHEHIITNX
METaJUIOB (HATPHUH, KaTui, KaabIlui, MarHHH,
ATIOMUHHI) U UX COCTMHCHUM

collection.edu.rhttp://school-
u/ -

17

XUMHUYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

collection.edu.rhttp://school-
u/ -

18

XuMHYecKHe CBOMCTBA IIMHKA, JKeae3a U UX
COCIMHEHUN

collection.edu.rhttp://school-
u/ -

19

[IpakTuueckas pabora Ne 2. "Pemienue
9KCIIEPUMEHTAJIbHBIX 3aa4 10 TeMe
«Metamne»"

20

HeMeTaHHBI, HUX IIOJIOKCHUC B
[lepuoanyueckoil cucTeMe XUMUYECKUX
snemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

collection.edu.rhttp://school-
u/ -

21

®u3nuecKue CBOMCTBA HEMETAIIOB.
ANoTponus HeMETaJUIOB (Ha puMepe
KHUCIIOpOJIa, cephl, hocdopa u yriaeposaa)

collection.edu.rhttp://school-
u/ -

22

XUMHUYECKUE CBOMCTBA IraJIOT€HOB, CEPhI U UX
COCIMHEHUN

collection.edu.rhttp://school-
u/ -

23

XuMuyeckue cBoicTBa a3oTa, pochopa u ux
COCIMHEHUN

collection.edu.rhttp://school-
u/ -

24

XHUMHYECKUE CBOMCTBA yTIIepoJia, KPEMHHUS U
HUX COeIUHEHUN

collection.edu.rhttp://school-
u/ -

25

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COeTUHEHUN

collection.edu.rhttp://school-
u/ -




O00011IeH1E U CUCTEMATHU3aLUs 3HAHUH 110
teMe «HeMmeramaely. BeranciaeHus mo

collection.edu.rhttp://school-

26 1
YpaBHEHUSAM XUMHUYECKHUX PEaKInid U u/ -
TEPMOXUMHUUYECKHUE PACUETEI
[Ipaktuueckas padora Ne 3. «Pemnienue
27 IKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME 1
"Hemertanmibi"»
)3 KonTponbHas pabota no temam «MeTamibh 1
u «Hemerannbsn
29 Heoprannueckue u opraHu4ecKue KUCIOTHI. 1 collection.edu.rhttp://school-
Heopranunueckue u opraHndeckre OCHOBaHUS u/ -
AMoTepHbIe HeOpraHUYECKHe U
30 OpraHuvecKkue coeuHeHus. [ eHeTnueckas 1 collection.edu.rhttp://school-
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX u/ -
BEIIIECTB
Ponb xumun B o6ecrieueHuu SK0JIOTHYECKOM, .
N N collection.edu.rhttp://school-
31 JHEPreTUUECKON U MUIEBOI 0€30MacHOCTH, 1 /
u -
Pa3BUTUU MEAUIIMHBI
IIpencraBiaenus 00 00OIIMX HAYUYHBIX )
P y collection.edu.rhttp://school-
32 IIPUHLUIIAX [IPOMBIILIEHHOIO MTOJIyYEHUS 1 /
~ u -
BaXHEHIIINX BEIIECTB
collection.edu.rhttp://school-
33 UYenosek B MUpE BEUIECTB U MAaTEPUAIIOB 1 /
u -
collection.edu.rhttp://school-
34 XUMUA U 3J0pOBbE YEJIOBEKA 1 /
u -
OBILEE KOJIMYECTBO YACOB I10 14

[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 11 xnacc/ I'abpuensia O.C., OctpoymoB U.I'., Craakos C.A.,

AxnonepHoe obmectBo «M3natensctBo «IIpocBeiienne»

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA
Meroanueckoe mocodue. 10 kimace O.C.I'abpuensina

Metoauueckoe nocooue.11 kmacc O.C.I'abpuensina

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

«Enunas komiekmus 1mudpoBeIx 00pa3oBaTeIbHBIX pecypcoB» - http://school-
collektion.edu/ru

«DenepanbHbIi UHCTUTYT MEAAroru4eckux u3mepeHuin» - http://www.fipi.ru
«DenepanbHBINA EHTP UHHOPMAITMOHHBIX 00Pa30BATEIBHBIX PECYPCOB -
http://fcior.edu.ru

https://proshkolu.info —«3nexTpoHHOE IEPHOINYECKOE U3TAHUE

college.ru - pazaen "OTkpbITOoro komiemka" mo xumun. On-line TecTupoBaHue
(HEe0OX0IMMa peTuCTpaIus).

school-sector.relarn.ru - CaliT coiep>KUT TEKCTOBBIE U IpapUUecKue MaTepHabl (

school-sector.relarn.ru ). Bce 3Tu Matepuanbl pa3MeIieHbl 1 Mo aapecy -



informika.ru






