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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XuUMUM Ha YpOBHE CcpeAaHero oOmiero o0pa3oBaHUsS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoii denepanumy, TpeOOBaHUN K pe3ysIbTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTENIbHOM MPOTpaMMbl CPEJAHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeaepanbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM cragaapre COO, c¢ yuérom Konnenuuu mnpenoaaBaHus
y4eOHOro mpeamera «XuUMHsS» B 00pa3oBaTeIbHBIX opraHuzainusx Poccuiickoi
@denepaluy, peamu3yIOIIMX OCHOBHbIE O00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX ToNOkeHU «CTpaterun pa3BuTUsi BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0I0B K pa3paboTKe MpOrpaMMbl MO XUMHH, K OIpPEIeICHHIO
oOmielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsI 00YUAIOIIUXCS CPEJCTBAMU
yueOHoro npeamera «Xumus» aig 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIN
koHuentyanbHble noioxenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJEH,
COJEpKaHUs, pe3ylbTaToB OOydeHUss U TpeOOBaHMI K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON  OpraHU3alluM, SIBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIMM JSTallOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHCTEME XHMHUYECKOro 00pa3oBaHusl. OTH LIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB IPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOLIEH KyJIbTYpbl
Yell0BeKa, a TaKXe OKOJOTMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3M0pOBbI0 M TpHUpOAHOW cpene. Peanmusyercs xumuueckoe 00Opa3oBaHHe
oOyyJaromuxcsi Ha YpoBHE CpeHero oOiero oopa3oBaHus CpeACTBaMH y4eOHOTO
npeaMera «XUMHUsSD», COJEp)KaHHUE M IOCTPOCHHE KOTOPOro ONpeNesieHbl B
mporpaMme MO0 XHMHUHU C YYETOM CHenu(PUKA HAyKH XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJLI U B MATEPUATbHON KU3HU OOIECTBAa, a TaKXKe C Y4ETOM
oOuMX 1eaed MW MPUHLUIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanumu.

XHUMHSI KaK 3JIEMEHT CHCTEMbBl €CTECTBEHHBIX HAayK UIPaeT 0coOyrO posib B
COBPEMEHHOW IUBUIIM3AIIMK, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOU KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY’KAIOIIEM MHUPE KAK O €IUHCTBE
IpUPOJIbI U YelloBeKa, KOoTopoe (OpMUpYETCs B XMMHUHU HA OCHOBE MOHUMAHMS
BEII[ECTBEHHOT'O COCTAaBa OKPYXAIOLIEro MHUpa, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIACTAMH MPUMEHEHHUS.



TecHO B3aMMOJENCTBYsI C APYTMMH €CTECTBEHHBIMM HAYKaMH, XMMUS CTajia
HEOTHEMJIEMOMN YacThI0O MUPOBOM KyJIbTYPhl, HEOOXOUMBIM yCIOBUEM YCIEITHOTO
TpyJAa W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHash XUMHUs Kak Hayka
CO3HMJATENbHAS, KaK HayKa BBICOKMX TEXHOJIOTMUA HANpaBiI€HA Ha pEIICHUE
rJI00AIBHBIX  MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B cootBercTBUM ¢ OOHIMMH TEASIMU M TPUHIMIAMU CPEIHETO OOIIEeTo
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3Y4YECHUS1) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYIBTYPHYIO MOATOTOBKY
oOy4Jaromuxcs, HEOOXOAUMYI0 UM Il BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, HPOJOJIKECHUS
0o0pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBastomiuMu ~ TIpeAMeTa  «XUMHs»  SBISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM M0 HEOPTaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUU U3 OO XUMUH) U
OpraHn4eckor xuMuu. @OpMUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera O0OeCleyuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa comepxkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas Xumus» copmMupoBaHa B MporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3yYEeHHIO Y4eOHOro wmarepuasa u 0OyCJIOBIICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNPEACIIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypce€ OpPraHMYECKONM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUW, a TaKKe Ha YpPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuu BemecTB. CBefeHuss 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B Pa3BUTHHU — OT YIVIEBOJOPOIOB /10 CIOXHBIX OMOJIOTHYECKH
AKTUBHBIX COEIMHEHUU. B Kypce OpraHndeckod XUMHM IOJyYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00I1Iero 0Opa3oBaHUs NEPBOHAYAIbHBIC
MPECTaBICHUS] O XUMHYECKON CBsI3U, KIacCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUECKOW PEAKIINH.

[lonq HOBBIM yrJIIOM 3peHuss B mpeaMeTe «XuUMHs» 0a30BOro YpPOBHSA
paccMaTpHUBAETCsl H3YUYEHHBI Ha YpPOBHE OCHOBHOIO OOIIero 00pa3oBaHUs
TEOpETUYECKUI MaTepuad U (AKTOJOTHYECKHE CBEJICHMS O BEIIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMUSD» OOYYarOMIMMCSl TPEAOCTaBISACTCI BO3MOXKHOCTH OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOMIETEOPETUUYECKUX M METOJOJIOTMUYECKUX TO3HIIHM,



rIIy0oke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIMA JTOTO 3aKoHa — OT
00o01mIaromIel 10 0OBICHSIONIEH 1 MPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXHEMIINX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHUH, a TAKKE O XUMHUYECKHUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jgonoiHsercs B Kypcax 10 m 11 kiaccos
AIIEMEHTaMH COJIEp>KaHUs, UMEIOIUMU KYJIbTYpOJIOTHYECKUN U TMPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aMMOCBSI3M XHUMHH C
JIPYTUMU HayKaMH, PacKphIBAIOT €€ pOjb B IMO3HABATEIHHOW M TPAKTHIECKOU
JESATETPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBaXKEHUS K TMPOIECCY
TBOpYECTBA B 00JACTH TECOPUU U MPAKTUUYECKUX MPHIOKEHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpoOsiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYCCKH OCMBICIMBATh MH(POPMAIIAIO |
OPUMEHSATh €€ NJis TIOTIOJHEHUS 3HAHWM, PEIICHWs WHTEIUICKTyaIbHBIX W
HKCIIEPUMEHTAIBLHBIX UCCIIEI0BATENbCKUX 3a/1ayu. B 1ienomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS  M3YYCHHS  OPHUCHTHUPOBAHO  Ha
dbopmupoBaHre y OOYYAOMIMXCS MHUPOBO33PEHUYECKONH OCHOBBI TSI TTOHUMAHHUS
bunocodhckux MaEH, TaKuX KaK: MaTEepHAIbHOE €IWHCTBO HEOPTraHUYECKOTO H
OpraHMYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTpOEHHEM, II03HABAEMOCTh IPUPOIHBIX SBJICHUNA MyTEM OSKCIEPUMEHTa W
pelIeHHs] TPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMH W TEOPETHUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIH XUMHUHU B PEIICHUH SKOJOTUYECKUX MPoOIeM, a
Takke Mpo0seM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3AaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

B nmmane pemieHuss 3agad  BOCIUTAHUS, Pa3BUTHS W CONUATU3AINAH
OOyJaromMXCcsd TPUHITHIE MPOTPAMMON IO XUMHUHU TMOAXOABl K OMNPEICTICHUIO
COllep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTrpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOMUX 0a30Boe 3HAYEHHE s
pPa3sTUYHBIX BHJOB JEATCIBHOCTH: pEIIeHUS MpoOjeM, IOWCKa, aHalu3a |
00paboTku nHGOPMAIINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS ONBITA MPAKTHIECKOM
U HCCIE0BATENIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHHUU
XUMUH.

B mpakTuke mnpemogaBaHWsS XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUs, TaK M HA YPOBHE cpeHero odmero oopa3oBaHus, MPH ONPEICICHUH
CoJlepKaTeNIbHOM XapaKTepUCTUKH LeNied HM3y4YeHHs MpeaMeTa HamlpaBIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIMOHHO MpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKH KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU
JESATETPHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJMYECKOW TOYKHM 3PEHHUS] TaKOM MOJIXOJ K OMNpPENETICHUIO Ieieil H3ydeHUs
MIpeIMETa SBISICTCS BIIOJIHE OTIPABIaHHBIM.



CorylacHO JaHHOW TOYKE 3PEHMS TIJIABHBIMHU LIEISIMH HM3YyYEHHs] IpeIMeTa
«Xumusn» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBAsIOTCA:

e (QopMHpOBaHHE CHUCTEMbl XMMHUYECKMX 3HAHUW Kak BaKHeHIen
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIE MOHATHS, (QyHAaMEHTalIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHUE fA3bIKA HAYKH, YCBOCHHUE U ITIOHUMAHHUE CYIIHOCTH IOCTYIIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
UX PA3BUTHUSA U CTAHOBIICHHS;

e (opMUpOBaHME U PA3BUTHUE MPEICTABICHUIN O HAYYHBIX METOJIaX MO3HAHMUS
BEUIECTB U XUMHUYECKHMX peaklui, HEOOXOJUMBIX Uil HpUOOpETeHMUs
YMEHHM OPUEHTHPOBATHCS B MHPE BEIIECTB M XMMHUYECKHX SIBICHUH,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUYECKON U IMOBCEIHEBHOM KU3HU;

e DAa3BUTHE YMEHUU U CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM
U OOBSACHEHHMEM XHMHUYECKOTO HKCIEPUMEHTa, COOJIIOJACHUEM IpaBUII
0e30macHOro oOpaIieHus ¢ BEIIeCTBAMH.

Hapsany ¢ atum, coaepskarenbHas XapaKTepUCTHKA LEJIer U 3a7a4 U3y4eHUs
IIpeaMeTa B IporpaMMe 1o XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMU B CUCTEME CpeAHero obmiero oopazoBanus. CeronHs B
NpernojJaBaHu  XUMHM B OoJiblIel  CTENmeHW OTHAETCS  IPEeArnoYTeHHe
MPAKTUYECKOM KOMIIOHEHTE COAEpKaHud OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3aliu, BIaJCIOLUIET0 He
HAaOOpOM 3HaHUM, a (YHKIMOHAJIBHOW TI'PAaMOTHOCTHIO, TO €CTh CIIOCOOaMHU H
YMEHHSIMU aKTHUBHOTO MOJIYYEHUs 3HAHUN M NMPUMEHEHHUS UX B PEAIBHOU KU3HU
JUISL PEIIEHUS ITPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TUM NOpM HM3yYEHHH InpeaMeTa «XHMHSA» JOMUHHUPYIOIIEe
3Ha4YeHHE NMPUOOPETAIOT TaKKUE LENH U 3a]]a4H, KaK:

ajantanus o0y4aroluXcsl K YCIOBHSIM TUHAMUYHO Pa3BUBAIOLIEIOCS MUpA,
(GbopMHpOBaHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caMO00pPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY IMPHUHATHIO IPAMOTHBIX
pelIeHNN B KOHKPETHBIX KU3HEHHBIX CUTYyaLHsX, CBA3AHHBIX C BEILIECTBAMU U UX
IIPUMEHEHUEM;

dopMHpoBaHHEe y OOyYarOlIUMXCSl  KJIKOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHLIUI), HMMEKOIIMX YHUBEPCAIbHOE 3HAYEHUE JUISI PA3IMYHBIX BUIOB
JESATENIbHOCTH: PELEHUs Mpo0iieM, MOUCKa, aHaiau3a U o0padoTku MHGpOpMaluy,
HEOOXOAMMBIX JUIsl TPUOOPETEHUS] ONbITa MAESITENbHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B TIO3HAHMM XUMHUH, a TakXKe€ U1 OLEHKH C ITO3HUIMUHI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHMHYECKUX
IIPOLIECCOB HAa OPTaHMU3M Y€JI0BEKa U IPUPOJHYIO CPELY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM 00YUYarOIIMUXCs: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOJIB30BATh
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTHUN VISl TIOMCKA M aHajIn3a YYeOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHUYECKOTO COJIEPIKAHMSI;

dbopMHpoBaHUe U pa3BUTHE Y 00YYAIOIINXCS ACCOLIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHWW W TIPOBEICHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHUYECKOU
HAIPaBJICHHOCTH XHMHH, €€ Ba)XXHOW PONHM B PEIICHWH TJI00aTbHBIX MpOoOIIEeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHUS, TIOTIOTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepeXHOTO
OTHOUIIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TAaKXKE MPUOOPETEHUS OIBITA
WCITIOJIb30BAHUS TIOJYYCHHBIX 3HAHWWA IS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B ydyebHoM maHe cpemHero oOmero o0pa3oBaHUS MPEAMET «XUMHU
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeaMETHOI obnactu «EcTecTBEeHHO-HAy4YHbIE
MIPEIMETHD).

OO11ee 4yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XMMUH, HA 0a30BOM ypOBHE
cpeaHero oomero oopa3zoBanus, coctaBisger 68 yacos: B 10 kimacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hezeno).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHnyeckoi XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYECHUE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpPOEHUs OpPraHUYECKUX
coenunenuii A. M. BytiepoBa, e€ ocHOBHBIE MOI0XKeHUsA. CTPYyKTypHBbIE (DOPMYJIBI
OpraHWYecKuX BewecTB. ['omonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COECUHEHUSX — OJIMHAPHBIE U KPaTHBIE CBS3U.

[TpencraBnenne o KiacCHU(pUKAUMU OpraHUYecKuX BemiecTB. HoMmeHkmaTypa
OPraHMYECKUX COCIUHEHUW (CUCTEeMaTW4ecKas) W TpUBUAJIbHBIE HAa3BAHMS
BAKHEHMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUEHHS BEIIECTB M HUX MPEeBpalllCHUN:
O3HAKOMJIEHME C 00pa3laMu OpPraHMYEeCKHX BEIIECTB M MaTepHalaMH Ha MX
OCHOBE, MOJCIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJEHUE WU
OMMCAHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPALLIECHUI0 OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesoaopoanl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psia. MeTraH U 3TaH —
MPOCTEUIINE MPEICTABUTENN AaJIKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOWMCTBA
(peakiuu 3aMelleHus] U TOPEHMs), HAXOXKIACHUE B MPHUPOJAE, MOIYyYEHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
MPOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3UYECKHEe W XHMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCICHUS W
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u metunOyragueH-1,3: crpoeHue, BakHEHIIHeE
XUMHUYECKUE CBOMCTBA (peakius mnonuMepusaiuu). [lomydeHne CUHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKHUI psill. ALETHIICH
— MpOCTEHIINH TpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA (peakuuu TMIAPUPOBAHMS, TAJIOT€HUPOBAHMS, THAPATAIUH,
rOpeHus), NOJyUYEeHUE U TPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XMMHYECKUE CBOMICTBA
(peakiuy TaJoreHUPOBAaHUS U HUTPOBAHUS), TIOJNYYCHHE U MpUMeHeHue. Tonyon:
cocmae, cmpoenue, (uzuueckue U  XuMuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NoONyYyeHue U npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckass CBA3b MEXAY YINIEBOAOPOAAMH, IPUHAUICKAIIMMU K
pa3IMYHBIM KJIaccaM.

IIpuponHble MCTOYHUKHU YTIIIEBOAOPOAOB. lIpupoaHbli ra3 U IOIyTHBIE
He(Tauble ra3pl. Hedte m €€ mpoucxoxnenue. CrnocoObl nepepabOTKu HePpTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUHM, KATAIMTUYECKUW), muponu3. I[IpoayKTel
nepepaboTky He(TH, UX MPUMEHEHNE B MIPOMBIIIJICHHOCTH U B ObITY. KameHHbIi
YTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOJbl W3YYEHMsS BEIIECTB M HX NPEBPAICHUM:
O3HAaKOMJIEHHE C oO0pa3lamMu IUIacTMacc, KaydyKOB M PE3UHBI, KOJUICKIHH
«Hedptp» u  «Yromp», MoJenMpoBaHUE  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHE 3THUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Boluncienuss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IMPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOIYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opranHu4eckue coeJMHEHUs

[IpenenpHble OQHOATOMHBIE COHUPTHL. METaHOI MW 3TAHOJN: CTPOECHHE,
bu3nueckue M XMMHYECKHE CBOWCTBA (PEaklUuMuh C AKTHUBHBIMH METaJUIaMH,
raJIOreHOBOJIOPOAAMH, TOPEHHUE), NpPHUMEHEHHE. BoJOpomHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA Ha OPTraHU3M YEJI0OBEKA.

MHOroatoMHble  COUPTHL. OJTWICHIJIMKOIb W  TIIHMIEPHUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHUE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOrOaTOMHbIE cnupThl). JlelicTBue Ha
opraHusM yesnoseka. [[puMeHenue rmuuepruHa U 3TUIEHTIIMKOJIS.

®deHos: CTpOEHHE MOJEKYJbl, (U3NYeCKHue U XUMUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue penona.

Anpnerunpl U Kemouwvl. DopManmpaerupy, auneTaIbAECTHI:  CTPOCHHE,
¢uznyecKkue U XUMHUYECKHE CBOMCTBA (peakUUU OKUCICHHS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIIUH), TOJyUYEHHE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpeJeNbHbIE KAapOOHOBBIE KHUCIOTHl. MypaBbUHAs U
YKCyCHasi KHCIIOTBI: CTPOEHHE, (PU3NYECKHE W XMMHYECKUE CBOICTBa (CBOMCTBA,
o0mue Juist Kjacca KUCIOT, peakiusl dTepupUKaUM), MOJTyYeHUEe U IPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEJCTABUTEIU BBICHINX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEUCTBHE.

CnoxHble 3(QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCHOT. ['uuponus
cnoxHbIX AhupoB. XKupsel. ['naponus xupos. [Ipumenenune xupos. buomornueckas
POJIb JKUPOB.



VYrneBompl:  coctaB, Kilaccuukamus — yrieBogoB  (MOHO-, U- U
noyiucaxapubl). ['oko3a — MpoCTeUIMi MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBAa (B3aMMOJEWUCTBHE C
ruapokcuom Meau(ll), oxkucnenne aMMmHuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXOXJIEHUE B MPHUPOJE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a kak npupogHbie noauMepsl. CTpoeHre Kpaxmania u
HeUoNIo3bl.  PU3MUEeCKME W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIu3,
KAueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCHepUMEHTAIbHbBIE METOJbl HM3Y4YEHHs] BEIIECTB M WX IPEBPAIlCHUIA:
MpOBe/IeHNEe, HAOJIIOJICHHE W OINHMCAHME JEMOHCTPALMOHHBIX OINbBITOB: TOPEHHE
CIUPTOB, KaY€CTBEHHbIE PEAKLIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHONa
okcusioM wmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJACHCTBUE TIJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaerunos (OKuciIeHe aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(ll), B3aumoneicTBHE Kpaxmayia C HOJIOM),
IIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

PacuérHble 3anaumn.

Boluncienuss 1mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKlMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOIYKTOB PEAKLIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK aM(OTEepHbIE OpraHuYecKue coeauHeHus. Puznueckue
U XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMeEpe TiauluHa). buonoruueckoe
3HaYE€HWE aMUHOKHCIOT. [lenTuabl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpPUYHA W TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYeCTBEHHBIE PEaKIMK Ha OENKu.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BELIECTB M WX IPEBPAILECHMIA:
HAOJI0/IEHNE U OMMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYpalus OEIKOB MpH
HarpeBaHUM, [IBETHbIC PEaKIUU OEITKOB.

BbicokoMoJieKy IsIpHbIE COeIUHEHMU S

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSA MOJIEKYIISIPHAS
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUNA —
MOJINMEPHU3ALHS U MOJTUKOHIEHCAIHSI.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPAILECHUIA:
O3HaKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnupeaMeTHbIE CBA3H.



Peanuzanusa MeXnpeaMETHBIX CBSI3€U NMPU M3YYEHUHU OPTaHUYECKON XHUMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHSTHUH, TaK W TOHSATUMU, SBISIOMIUXCS CUCTEMHBIMU JJI OTIEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC MTOHSATHUS: SBJICHNE, HAYYHBINA (haKT, THUIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, KiIacCU(UKaIUs, IEPUOJUIHOCTb, HAOIIOCHHE,
HU3MEpEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE.

®duzuka: MmaTtepus, OJHEprus, Macca, aroM, JJIEKTPOH, MOJIEeKyJa,
DHEPreTUYECKUN YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHHE
BEIECTBA, (PU3MUECKUE BETMUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
dboTocuHTE3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (O€IKHU, YTIEBOJbI, MKHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMble, TOILIMBO,
PECYPCHL.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUSA,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKUE IMperapaThl, MaTepUaibl 13
MCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHUU

XuMHYECKHil 3neMeHT. AToM. Snapo aroma, HW30TONBL. JJEKTPOHHAS
00o0JI0uKa. DHEpPreTuYecKre ypoBHU, TIOYPOBHH. ATOMHBIE OpOuTaNH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachlpeeleHus] dJIEKTPOHOB MO OpOUTalIsIM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(PUTYpAITUS AaTOMOB.

Ileprnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA U [lepnoamyeckoil cucTeMbl
xumuueckux aneMmeHtoB J[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOXHBIX BEIIECTB IO TPYIIaM H TIEPUOaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B pPa3BUTHU HAYKHU.

CrpoeHne BemecTBa. XUMHYECKass CBA3b. BHIBl XHMHYECKOW CBA3U
(KOBaJIGHTHAsl HEMOJISIpHAs W TOJIApHAsi, UOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa3oBaHUS KOBAJIGHTHOM XWUMHUYECKOW CBsi3M (OOMEHHBIH ¥ JOHOPHO-
akuenTopHblil). BomoponHas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJSAPHOIO U HEMOJIEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MTOCTOSTHCTBA COCTaBa BELIECTBA. THIBbI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKON PELIETKH.

[TonsTue o mucnepcHbix cucreMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBast 101 BeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Howmenknarypa
HEOpPraHUYECKHX BelecTB. ['eHeTndeckass CBSI3b HEOPTraHMYECKUX BEILECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumudeckas — peaknusa.  Knmaccudukanuss  XMMHYECKHMX — peakIWil B
HEOPraHUYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPAaHEHUsS MACChl BEILECTB,
3aKOH COXPAHEHUA W MPEBPAILCHUS SHEPTUH IPU XUMUUECKUX PEAKLIMX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iIu4HbIX (hakTopoB. OOpaTUMbIE
peakunr. XUMHYECKOE€ paBHOBecue. DakTOphl, BIMUSAIOLIIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTuueckas aucconuanus. CuiibHbIE U ciiabble 2eKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAsl, HEUTPAJIbHAS, IEIIOYHASL.

OKUCIUTENBHO-BOCCTAHOBUTEbHBIEC PEAKIIUY.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS BEIIECTB M HX MpPEBpalllCHUN:
neMoHcTpanus tabnun «Ilepuoguyeckas cucrema xuMmuueckux siaementos 1. H.
MenneneeBay, u3ydeHUe MOJEIEH KPUCTAUIMUECKUX PEMIETOK, HAOIIOJCHUE U
OMMUCaHUE JIEMOHCTPAIIMOHHBIX U JA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCUAA
BOJIOpPOJA B MPUCYTCTBUM KAaTAIIM3aTOPA, ONPEAECICHUE CPEIIbl pACTBOPOB BEILIECTB
C TMOMONIbIO YHHUBEPCAIBHOIO HWHIUKATOPA, pEaKUUd HOHHOrO OOMEHa),
MPOBEJICHUE TPaKTUUECKO paboThl «BiausiHue paznuyHbiX (aKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKLINI.

PacuérHble 3anaumn.

Pacy€rel 1O ypaBHEHMSM XMMHUYECKHUX peEakUuii, B TOM YuUCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUETHI C HCMHOJIb30BAHUEM TMOHATHUS «MaccoBas
JIOJIS1 BELIECTBAY.

Heopranuuyeckast xumust

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamyeckor  cucreme
xumuueckux snemeHtoB JI. M. MenneneeBa U 0COOCHHOCTU CTPOECHHUSI aTOMOB.
du3nuecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONHUST HEMETAUIOB (HAa MpHUMEpE
KHCJIOpOa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaKHEUINMX HEMETAUIOB (TaJIOTE€HOB, CEphI, a30Ta,
dbochopa, yriepoga M KpEeMHMs)) U HUX  COCIUHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

IIprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCUHECHUM.



Meramisl. [lonoxenue meramnoB B [lepuoandeckoil cucteMe XUMUYECKHX
anementoB . . MenneneeBa. OCOOEHHOCTH CTPOCHHS SJEKTPOHHBIX 000JI0UEK
aToMoB MetajuioB. O6mue (usnyeckue cBoiictBa MeTawioB. CIjiaBbl METAJUJIOB.
DIIEKTPOXUMHUYECKUH P HAIIPSHKEHUM METAJIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUM, Kalui, KaJlbIUMH,
MarHui, allfOMUHUH, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl nmomyyeHus: MeramuioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMs] BELIECTB M HUX IPEBPALLECHHIA:
M3y4YeHUE KOJUIEKIMH «MeTamibl U CIjiaBb», 00pa3lloB HEMETAJJIOB, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/a4, HAONIOJEHUE W ONUCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHUA AITIOMUHUSA C PAacTBOpaMu
KHCJIOT U LIEJI04Yel, KAYECTBEHHBIE PEaKI[MU HAa KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

PacuéTthl Macchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuéThl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJHO
Y3 BELLIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xuMun B 00€CrEUEHUH SKOJIOTMYECKOU, SHEPreTUYECKON M MUIIEBOM
0€30MacHOCTH, PAa3BUTUM MeIUUUHBL [loHATHE O HAyYHBIX METOAAX MO3HAHMS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHUUIAX T[POMBIIIJIEHHOTO
ITOJIyYEHHsI BKHEUIIINX BEIIECTB.

YenoBek B MUPE BEIIECTB M MAaTEpPUAIOB: BaXHEHIIWE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKLMOHHBIE MAaTepuaibl, KpacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl IS JEKTPOHHUKH, HAHOMATEPHUalbl, OPraHUYECKUE U MUHEPAJIbHBIE
yaoOpeHus.

XuMHUS U 3I0pOBbE YEJIOBEKA: IMPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuja O€30MaCHOTO MCIOJIb30BAHUS MPENnapaToB OBITOBOM XUMHH
B NOBCEIHEBHOM KHU3HHU.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX  CBsA3€H MpU  HU3YYEHUH OOmed u
HEOpPraHn4eckord xuMuu B 11 kiacce ocyliecTBIIETCS YEPE3 UCMHOJIb30BAHUE KaK
OOLIMX EeCTEeCTBEHHO-HAYYHBIX TOHSTHM, TaKk ¢ TMOHSATUH, SABISIIOIIMXCS
CUCTEMHBIMM I OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4HbIH (DaKT, TUIoTes3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCuPUKalUsi, MEePUOJAUYHOCTh, HAOIIOECHNE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



®dusuKa: MaTepusi, SHEPTUsl, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJia, SHEPreTUYECKUN YPOBEHD, BEIIIECTBO, TEIO,
00BbEM, arperaTHOE COCTOSIHHME BEIECTBA, (PU3UUECKUE BEIMYMHBI U €UHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHum3M, DJKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHepasibl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAaeMble, TOILIURBO,
peECYpCHI.

TexHomorus: XMMHUYECKash MPOMBIINLICHHOCTb, METALTYPIrus, MPOU3BOIACTBO
CTPOUTEIBbHBIX MAaTEpPUATIOB, CEJIbCKOXO3SMCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBINIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX MpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHUasOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCs MIpOrpaMM CpeiHero oOmero o0pa3oBaHus (JMYHOCTHBIM,
METanpeMETHBIM M TIpeaMeTHbIM). HayuHo-meromnuyeckoil OCHOBOM — Juis
pa3paboOTKU TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPaMM CPETHEro OOIIEro
00pa30BaHUsI ABJIAETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AESATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHMs INpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJICTEHBI CICAYIOIINE COCTABISIONIME:

OCO3HAHHWE OOYYaIOIUMHUCS POCCUHCKONH TPaXTAHCKONW WICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJINYUE MOTUBALMU K O0YUEHHUIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAJAULIMKA 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroUMXcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIBbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, INPUCYIIHMM LEJIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUSA HKOJIOTUYECKON KyJIbTYPBI U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIn4HOCTHBIE pe3yJbTaTbl OCBOEHUS IpeaMeTa «XHMHsD» JOCTHTarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATENbHOW JESITEIbHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COUMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U WJeaJlaMd POCCHMCKOrO TPakJaHCKOIo OOIecTBa, MPHUHATHIMU B OOLIECTBE
HOpMaMu U TpaBWIAMHM  TOBEICHUS, CIOCOOCTBYIOUIMMH  IIpoLEccam
CaMOINO3HaHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJIEHUSA JIMYHOCTH
O0yJaroIITIXCSl.

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHHSA IpeameTa «XHMHS»  OTPaKAOT
C()OPMUPOBAHHOCTh OIBITA I[03HABATEIPHOM W TPAKTUYECKON JEATEIBHOCTH
oOy4Jaromuxcs Mo peaju3aliy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUsS 00YYarOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS O COLMAJBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBbHOCTH IIPU CO3JaHHUH
y4€OHBIX MPOEKTOB, PEUICHUU YUYEOHBIX U MO3HABATEIbHBIX 3aJ1a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTHI IPYTUX IPU aHAIU3E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA

LHEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAyYHOMY HAacleIuIo
OTE€UYECTBEHHOM XHMUM;

yBaXEHHUsS K MpOIlEcCYy TBOpPUECTBA B 00JacCTH TEOPHUH U MPAKTUUYECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3yJIbTaT
JUIMTEJIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX HAKCIEPUMEHTAJIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

UHTEpECAa M II03HABATEIbHBIX MOTHBOB B IIOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WHQOpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBS3aHHBIC C XUMUUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEIACHUE W MOCTYNKH CBOMX TOBAPHUILIEH C
MO3UIIMI HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHME TOCIEICTBUU ATUX
MOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHUs IEHHOCTEH 370poBOro W ©Oe3omacHOro obOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DU3HUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmtoieHuss TpaBui 0Oe30MacHOro oOpalieHus C BellecTBaMu B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

MMOHMMAHUS LEHHOCTH TPaBWJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOI'O
0e30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCIEACTBUN U HENPUSTHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  yueOHO-HMCCIE0BATENbCKOM
JEATENbHOCTH, OOILIECTBEHHO IOJE€3HOH, TBOPYECKOM W APYrMX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacTHE B PEUICHWH NPAKTHYECKUX 3a7ad
COIMAIbHOM HAIPaBJICHHOCTH (B paMKax CBOEIr0 Kjacca, IIKOJIbI);



WHTEpeca K MPAaKTUIECKOMY M3YUYEHHUIO MPOQPECCUil pa3IMiHOTO POJa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYaJIbHON TpaeKTOpUU
oOpaszoBanus, Oyaymied npodeccuu W peanu3alri COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUH, UHTEPECOB U
noTpeOHOCTEM 00IIeCTBA;

6) 3K0JI0r14eCKOro BOCIIMTAHMS

HKOJIOTHYECKHU I1eJIeCOO0Pa3HOT0 OTHOIIEHUS K TMPUPOJIC, KAaK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COIMATILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOJNIb30BAHUSA JOCTIKEHUNW XUMHH JUIS
pELIeHUs BONPOCOB PALlMOHAIBHOIO MPUPOAONIOIb30BaAHNS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpEJ  OKPYKAIOIIEH
MPUPOHON cpejle, YMEHHsSI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUI U MPEIOTBpAIIATh UX;

HaJM4usl PA3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, YIKOJIOTHYECKON KYJIbTYpHI,
OTbITa NeSATeIbHOCTU AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBbHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJCOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeuuPUKA XUMHUM KaK HAayKH, OCO3HaHHMS €& pOoJIu B
GbopMUPOBAHUU DPAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYKalollleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEIIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHuu MpoOJIeM COXpaHCHHUS
MIPUPOIHOTO PaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOM
IMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIICHHOCTH W BaXXHOM pOJU B
CO37IaHUHM HOBOMW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX TPOOIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBOU U
AKOJIOTMYECKON Oe30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIEUEHUHN YCJIOBHUMN
YCIEUIHOTO TpyJda W DKOJOTMYECKH KOMMOPTHON KU3ZHM KAXKIOro uJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUsl CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh



NOJTy4yaeMble 3HaHUA JJIs aHaJIM3a U OOBSICHEHUS SIBJICHUI OKPY’KaIOLIEro MHUpa U
INPOMCXOIAMINX B HEM U3MEHEHUH, YMEHHUs JieflaTh 0OOCHOBAHHBIC 3aKIIIOYCHHS Ha
OCHOBE HAay4dHbIX (AKTOB M UMEIONIMXCA JaHHBIX C [EIbI0 TOTYYCHHS
JTIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIbHO HCIOJB30BaTh XHUMHUYECKHE 3HAHUSA IS
peleHus mpoodieM B pealibHbIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEeI0BATEIbCKON I€ATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEpPHIBHOMY  OOpa30OBaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUA 10 XHMHU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3auyHbIX chepax npodeccruoHaIbHOM

JEATEIBbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJbTaThl OCBOEHUS Y4EOHOTO mpeameTa «XuMush» Ha
YpOBHE CpeHero 001ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JU1sL dbopmupoBaHus MHPOBO33PEHUS O0yJaroIIMXCs
MEKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOLIEHAYYHbIE MOHSTHS, OTPaKarollue
IEJTIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenu@uky MeTOJ0B TO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliece, CUCTeMa, HayYHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHue, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpPCAJIbHBIC yueOHbIE JIEUCTBUSA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne (dbopmHpoBaHue (GYyHKIIMOHATHHON
I'PaMOTHOCTH U COLIMATILHOM KOMITETECHIIMH 00YyYaroInXcs;
CIIOCOOHOCTB oOyuaromxcs UCII0JIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCaJbHbIE yueOHbIE
JICHCTBUSA B II03HABATEIIBHOW M COLMAIIBHON MPAKTHUKE.

MeranpenMeTHble pe3yabTaTbl OTPa)XarOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMM U  PEryJSITUBHBIMU
JIEUCTBUSAMMU.

Osiaaenue YHHBeEpCaJIbHBIMH y4eOHBIMH NM03HABaTeJbHBIMH
NEeUCTBUAMMU:

1) 0a30Bble JJOruvYecKme JaeicTBUS:

CaMOCTOATENBbHO  (QOpPMYyJNHMpPOBAaTH U aAKTyaJIU3UpOBATH  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENeNATh LEIN JAESATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX
JOCTHIKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIESIMU;

WCIIOJIB30BaTh NPU OCBOCHUM 3HAHWU NPUEMBI JJOTMUECKOTO MBIIUICHHUS —
BBIJICIATh XAPAKTEPHBIE NPU3HAKU TMOHATHUM M YCTAHABJIMBATH MX B3aMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS 1JI1 OOBSICHEHUSI OTIENbHBIX (DAaKTOB U
SIBJICHUH;

BBIOMpPATh OCHOBAaHUA M KPUTEPUHU I KIAacCU(PUKAMU BEIIECTB H
XUMHYECKUX PEAKIINN;

YCTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXJy H3y4YaeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, TIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH M NPOTUBOPEUHS B pPacCMaTpUBAEMBbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IIPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3yEMbIE B XUMHHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIETbHBIE MPECTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opMmysia, YpPaBHEHHE XUMHUYECKON
peakuuu — MpH pPElIeHUH Y4eOHBIX IMO3HABATENbHBIX U IMPAKTUUYECKUX 3ajad,
IIPUMEHATh Ha3BaHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHIE A€ CTBUS:

BJIAJETh OCHOBAMU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIuu;

(bopMyIUpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSTEIbHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBbIKAMH CAMOCTOSITENILHOTO IJIAHUPOBAHMS U IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HaOMIOAATh 32 XOJI0M
Ipolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yJbTaT, (HopMyIHpoBaTh
00001IeHMSI U BBIBOABI OTHOCUTENIBLHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0OBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

NpUOOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATENbCKOW U MPOEKTHOM
JESATENIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a]ad, NPUMEHEHHIO pPAa3JIHYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
HOMYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIep)KaHus, CIpPaBOYHBIE [OCOOUS,
pecypcbl MHTEpHeTa), aHanuM3upoBaTh MH(MOPMAIUIO Pa3IMYHBIX BUJIOB U (popm
IIpPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEIIPOTUBOPEYUBOCTb;



(dbopMyIMpOBaTh 3alpPOChl U MPUMEHATh Pa3IUYHbIE METOAbI MPU MOUCKE U
orbope wuHpOpPMAIIMKA, HEOOXOAUMON JJI BBITIOTHEHUS Yy4YEeOHBIX 3ajad
ONPEICIIEHHOTO TUIIA;

NpUOOpeTaTh OMNBIT HCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAJIbHYI  (GOpMy  IpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KAyeCTBE CpeAcTBa NpH paboTe C
XUMHYECKON HH(OpMalMel: MPUMEHSITh MEeXIpeaIMeTHble ((puznyeckue Hu
MaTeMaTHYeCKUe) 3HAaKU U CUMBOJIbL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBa
HarJIIHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMOM TEMbI B XOJI€ AUajora U/uiu
JTUCKYCCUHM,  BBICKa3bIBaTh  HJAeHU, (POPMYJIHPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPETI0KEHHOM 3a1auH;

BBICTYIIaTh C TpPE3EHTAlMeil pe3yJbTaTOB IO3HABATEIbHOM AESITEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIIHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJTHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIECTB, peaH3aluy y4eOHOTro MpoeKTa U (OPMYIUPOBATH BBIBOJIBI
o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAaHUS MO3ULIUN B
Xo7ie 00Cyk/1eHNs 1 OOMEHa MHEHUSMHU.

OByaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENLHO IUIAHUPOBATh M OCYILIECTBISATH CBOKO ITO3HABATENIbHYIO
JEATENbHOCTh, ONpenessis €€ LenuM M 3aJa4d, KOHTPOJUPOBaTh M II0 MEpE
HEOOXOJMMOCTH KOPPEKTHPOBaTh NPEIaraéMblii  aqropuT™M JEUCTBUN IpH
BBINIOJIHEHUM YYEOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (}EeKTUBHBII crnoco0 HX pemeHus ¢ y4ETOM MOJYyYEHHsS HOBBIX 3HAHUU O
BEIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JIEATENbHOCTH Ha OCHOBE CaMOaHajIn3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

chOpPMHUPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, pOJIM XUMHUU B TIO3HAHUU SIBICHUIM



npupoasl, B  (OPMUPOBAHMM  MBIIUICHUS W KyJbTypbl JIUYHOCTH, €&
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM U1 pEIIeHUS] TPAKTUYECKUX 3a1au
U DKOJIOTMYECKHM OOOCHOBAHHOTI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO M MPUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIATAlOIINE TMOHATHS (XMMHUYECKUN DJIEMEHT, aToOM, 3JIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIEGHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, XUMUYECKASI
CBSI3b, CTPYKTypHas (opmyiia (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJSpHas
Macca, MOJISIpHBIH OO0BEM, YIJIEpONHBIM CKeneT, (yHKIUOHAJIbHAs TpyIIa,
paguKall, U30MepHUsl, U30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBHI,
KHCJIOPOJ W a30TCOAEPKAIME COCIWHEHUS, MOHOMED, IOJHMMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSL CTPOCHHUS
opranudeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHUs MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHN S3BIK XWMHHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalume B OCHOBE NOHMUMAHWS NPUYMHHOCTM M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (DAKTOJIOTMUECKHE CBEIAEHUS O CBOICTBaX, COCTaBe, IOJYYEHUH U
0€30MacHOM HCHOJB30BAaHUU BAXKHEUIINX OPraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM AEATEIbHOCTH YEIOBEKA;

c(OpMHPOBAHHOCTh YMEHMI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, WCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHA MPHU
ONMCAHUHU COCTaBa, CTPOCHHUs U NPEBPALCHUN OPTraHUYECKUX COCIUHEHNN;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIONB30BATh XMUMHUYECKYH) CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMyn OpraHMYECKMX BEUIECTB MW yPaBHEHUH XMMHYECKUX pEaKIuil,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHMYECKHUX BEIIECTB Ul WIIIOCTPALMHU HX
XUMUYECKOTO ¥ TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJJIEKHOCTh HM3yUEHHBIX
OPraHWYECKUX BEIIECTB IO MX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuil (YTJIeBOJOpOJbl, KHUCIOPOJ U a30TCOJEpKallue
COECIMHEHUSA, BBICOKOMOJIEKYJIIPHbIE COEOUHEHHUS), [aBaTh WM Ha3BaHHUS IO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIE
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEIIECTB (ITHJIEH, MPOMWIEH, alEeTUJIEH,
ATWJICHTJINKOJb, THIEPUH, (eHos, (HOpMallbIerua, aleTaiblerul, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KHCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, eJIJIi0JI03a, TIUIHH);

c()OPMHPOBAHHOCTh YMEHHS OINPEAENATh BHABl XHMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJIMHAPHBIC U KPATHBIE);



cOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUsI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMUPOBAHHOCTb ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
bu3NYecKue W XUMUYECKUE CBOWCTBA TUMUYHBIX TMPEICTABUTENIEH Pa3TMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, NPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metwnOyranuen-1,3, OeH30J, METaHOJ, ATaHOJ], STUJICHIJIMKOJb,
[JIMIEPUH, (PEHOJ, aleTalb/IeTu]l, MypaBbUHAsE U YKCYCHAsl KUCIOTBI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTA), WITIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BATh UCTOUYHUKHU YTIIE€BOJOPOIHOIO
Chipbs (He(Th, TPHUPOAHBIA Ta3, Yroiib), CIOCOOBI WX TEPepadOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHUM TMPOBOAUTH BBIYUCICHUS IO XUMUYECKUM
ypaBHEHHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOIO BEHIECTBA WM MPOAYKTa
peakuu MO W3BECTHBIM Macce, 00BEMY, KOJIWYECTBY OJHOTO W3 MCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJAETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUs, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB U
XUMHUYECKUX SBIICHUN (HAOII0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOACIIUPOBAHUE),
HCIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS MJId TPUHATUS pPEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUI COOIOIATh MPAaBUIIA TIOJIb30BAHUS XUMHUUECKOU
MOCyJIOl ¥ JabopaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIieHHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBITIOJTHEHUIO JTaOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBHIMIOJNHATh XUMUYECKHM
HKCIIEPUMEHT (TIPEeBpAILEHUs OPTaHUYECKUX BEUIECTB MIPU HArpEeBaHUU, MTOJTyUCHHE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OPraHUYECKUX
BEILIECTB, JICHATypalusi OENKOB MpPHU HArpeBaHUM, IIBETHHIE pEaKIHUH OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE30MacHOCTH TMpu OOpamieHuu C
BEIIECTBAMU U J1aOOpaTOpPHBIM O0OpYAOBAaHUEM, TMPEIACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEPUMEHTa B (OpME 3alucCu YpPaBHEHUH COOTBETCTBYIOUIUX
peakiuii u GopMyIHPOBAThH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTHUYECKA AHAIU3UPOBATH XUMUYECKYIO
uH(pOpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopmaiuu, MaTEepHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOJaTh  IpaBWjla  AKOJOTHYECKHU
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJOBOM JEATEIBHOCTH B NEIIX
COXpPaHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIICH MPUPOIHON Cpesbl, OCO3HABAThH
OMacCHOCTh BO3JICUCTBUS HA JKWBBIE OPraHU3Mbl OMPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbici mokasarens [IJIK, mosicHaATh Ha mpuMepax CHOCOOBI
YMEHBIICHUSI W TMPEJOTBPAIICHUS HX BPEIHOTO BO3JICUCTBHUS HAa OPraHu3M
YeJI0BEKa;

JUIs. 00y4YaroIuXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB H
XUMHUYECKHUX SIBJICHUM;

JUISL CJETNBIX M CIa0OBUIASIIMX OOYyYaIOIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-ToUeuHyI0 cuctemMy obo3HaueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmas W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpA, POJM XUMHUHM B TO3HAHUM SIBJICHHUM
npuposbl, B (OPMUPOBAHUU MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(GyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOU JJISI PEIICHUS TPAKTUICCKUX 3a71a9
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aTOM, HW30TOI, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyjla, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATENBHOCTh, CTENIEHb OKHMCIICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJNTNYECKas, BOJOPOIHAS ), KpUCTA/NINUecKas penieTka,
TUNBl ~XUMHWYECKHX  PEAKLIHMH, PACTBOpP, DJIEKTPOJMUTHI,  HEIJIECKTPOJIUTHI,
AJIEKTPOJIUTUYECKAST JUCCOLMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TeopHus
DJIEKTPOJUTUYECKON Aucconuanuu, rnepuoanyeckuit 3akon Jl. M. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEUIECTB, 3aKOH COXPAHEHHS U NMPEBPALLICHUS YHEPIUU
IIpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUA, JIEKAIIWE B OCHOBE NOHUMAHUS MPUYMHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBICHUM, (PAKTOJIOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, OJYYCHUH U 0€30MTaCHOM HCIIOIh30BAHUN BAKHEHIIINX HEOPTAHMYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEIIOBEKA,



c(OPMUPOBAHHOCTh YMEHHUH BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHAaBJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUSA IIPU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHUMHUYECKYI) CHMBOJIUKY IS
cocTaBieHHs (QOpMyJl BEUIECTB M  YpPaBHEHMH XUMHYECKHX peakIuil,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbld Ta3, YIVIEKUCIBIA Ta3, aMMUaK, rami€Has
U3BECTh, HEralIEHasi U3BECTh, IUTHEBAS COMIA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMPEIENIATh BAJIEGHTHOCTh U CTEIIEHb OKHCICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX DPA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJ€HTHAas, MOHHAs, METAIUIMYECKas, BOJOPOJAHAS) B COEAUHEHUSX, THII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
WOHHAsl, METAJUIMYECKAs), XapaKTEP CPEeAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKHUX BEIIECTB IO HMX COCTaBYy K ONPEIeI€HHOMY Kiaccy/rpymnme
COEIMHEHU (IPOCTBIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMSI,
KHCJIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

c(OpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOIUYECKOTO 3akoHa /I,
N. MenneneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENbHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb dSJEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ileproauyeckoid CHCTEMBI
xumudeckux snemeHToB JI. U. MenzgeneeBa, HUCNoOnb3yss NOHATHS «s-, p-, d-
DIIEKTPOHHBIE opoutamm, «IHEPreTUYECKUe YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMUYECKUX DJIEMEHTOB U UX COCIMHEHUHN
110 nepuoaam u rpymnmnaM [lepuoguyeckon cucteMbl XUMUYECKUX di1eMeHToB /1. U.
Menneneena;

c(OpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBATh)  OOILIUE
XUMUYECKUE CBOWCTBA HEOPraHWYECKMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHs KJIACCU(ULIUPOBATh XMMHUYECKHUE DPEAKIMH 10
pa3MyYHBIM IpHU3HAKaM (YUCIy U COCTaBy PEArUpYyIOLIUX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEIEeHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKklnH, yYaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBJISATh YPAaBHEHUS PEAKIMHA pPa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpALIEHHbIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, yUUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKIIMHU UAYT IO KOHLA;



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJIUTH PEAKIMH, MOATBEPKIAOIINE
KAueCTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEIIEeCTB, pAaCIO3HABAThH
OTIBITHBIM TTYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOPaxX HEOPTaHUYECKUX
BEIIIECTB;

c(OPMUPOBAHHOCTh YMEHHUH PpaCKphIBaThb CYIIHOCTb  OKHCIIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIU MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OajnaHca
ITUX PEaKLNM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XHMHUYECKOMH
peaKuy OT PA3NIUYHBIX (PAKTOPOB; XapaKTEp CMELIECHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHMMOCTH OT BHeIIHero Bo3aeicTsus (npunuui Jle [latense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XUMHUYECKHE TMPOIECCHI,
JeKalie B OCHOBE IMPOMBIIUICHHOTO MOJMYyYEHHUs! CEPHOM KHCIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOMMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XMMUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUUCICHUS C HCIOIB30BAHUEM
MOHATHS «MaccoBas JOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IpU XUMHUYECKHX PEaKIHSIX, MACChl BELIECTBA WIH 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O00BEMY OJHOTO U3 YyYaCTBYIOIIHUX B PEAKIUU
BEIECTB, TEIJIOBOrO 3¢ (deKTa peaklui Ha OCHOBE 3aKOHOB COXPAHEHHsSI MacChl
BEIIECTB, IPEBPALICHUS U COXPAaHEHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUN COOJIIOIATh MpaBUiia MOJIb30BAHUA XUMHUYECKOM
MOCYJIOl ¥ JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TIO BBHITIOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHHWI TUIAHUPOBATH W BBHINIOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
OTIpe/IeTICHNE CPEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIBHOTO
WHANKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIvy,
peaknuu MOHHOTO OOMEHa, KA4eCTBEHHBIE peakluu Ha Ccyibdar-, kapOooHaT- H
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHMSI, PEUICHUE HKCIEPUMEHTAIbHBIX 3a/1ad 10
TemaM «Metamie»y U «HemeTamnael») B COOTBETCTBUM C TIPAaBHJIAMHU TEXHHUKHU
0€30MacHOCTH IPU OOPAILEHUH C BEIIECTBAMHU M Ja0OPATOPHBIM 00OpPYAOBAHHUEM,
OPEJCTaBISTh Pe3yJbTaThl XHUMHUYECKOrO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX pEaKIMii U (OpMyIHpPOBATH BHIBOJBI Ha OCHOBE
ITHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3HPOBATh XUMHUYECKYIO
uHpOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOUYHUKOB (CpeICcTBa MacCOBOM
KOMMYyHUKaIuu, IHTepHeT u Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOJaTh  IpaBWjla  AKOJOTHYECKHU
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJOBOM JEATEIBHOCTH B NEIIX
COXpPaHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIICH MPUPOIHON Cpesbl, OCO3HABAThH
OMacCHOCTh BO3JICHCTBHS HA )KMBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAS
cvpicn mokazarenst [IJIK, moscHATP Ha mpuMepax CHOCOObI yMEHBIICHHUS W
MPEAOTBPAICHUS UX BPEJHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHSTh 3HAaHUST 00 OCHOBHBIX JOCTYIIHBIX METO/JAX IIO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL CIENBbIX M ClHa0OBUIAIIMX OOyYarolUuXcs: yYMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HadueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (ungposbie)
Ne n/m Kourpoasbnsie | IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHUYeCKO XMMHUH
IIpenmer opranunyeckoit xumuu. Teopus
11 e P P A 3 http://school-
. CTPOEHUSL OPTaHUYECKUX COCIUHEHUN A. ,
P P A collection.edu.ru/ fI-knacc
M. byrneposa
Hroro no pazneny 3
Pa3znen 2. YrieBoaopoasl
71 n 5 http://school-
. e/IeJIbHbIE YTIIEBOAOPOAbl — AJTKaHbI ,
peat Y HOPOA collection.edu.ru/ SI-knacc
29 HenpenenbHbie yrieBoaOpOIbl: aJIKEHBI, 6 | http://school-
’ AJIKaEHBI, AJIKHUHBI collection.edu.ru/ SI-knacc
73 A 5 http://school-
. OMAaTHUYECKHUE YIIIEBOAOPOIBI ,
P Y HOPOA collection.edu.ru/ fI-knacc
24 IIpupoHBIE HCTOYHUKH YIIIEBOJOPOAOB U 3 1 http://school-
' uX nepepadoTka collection.edu.ru/ SI-kiacc
Hroro no pazneny 13
Pasnen 3. Kuciopoacoaep:kaniue oprannyecKkue coeAuHeHust
http://school-
3.1 Cnuptsl. ©enon 3 .
P collection.edu.rw/ S-knacc
3.2 Anpaeruapl. KapOOHOBBIE KUCITOTHI. 7 1 http://school-




CnoxxHbie 3(UPBI collection.edu.ru/ S-kmacc

http://school-

3.3 3 1
YrneBoasl collection.edu.ru/ S-kmnacc

Hroro no pazneny 13

Pa3nen 4. A3oTcoaepxaiime opraHudecKne coeIMHeHust

http://school-

4.1 AMUHEL. AMUHOKHUCIIOTEL. benku 3 }
collection.edu.ru/ SI-kimacc

Hroro no pazneny 3

Paspnen S. BeicOKOMOJIEKY /I PHBIE COCAUHEHUSA

http://school-

5.1 ITmactmaccel. Kayuyku. Boiokna 2 S.c oo
collection.edu.rw/ S-knacc
http://school-

5.2 0 .
collection.edu.rw/ SI-knacc

Hroro no pazgeny 2
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11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
MPorpamMmslI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnuecknii 3aKkoH
P pHOA http://school-
1.1 u [leproanueckas cucreMa XUMHYECKUX 3 _
collection.edu.ru/ fI-kmacc
anemenToB 1. 1. Menaeneepa
12 Crtpoenue BeniecTBa. MHOrooOpasue 4 http://school-
' BEIIIECTB collection.edu.ru/ S-knacc
http://school-
1.3 XUMHYECKUE PEAKIIUU 6 1 1 _
peakh collection.edu.ru/ SI-kmacc
Hroro no pazgeny 13
Pazgea 2. Heopranuuyeckass Xumus
http://school-
2.1 Mertaibl 6 1 .
collection.edu.ru/ fI-kmacc
http://school-
2.2 Hemeramnbl 9 1 1 .
collection.edu.ru/ fI-kmacc
73 CBsI3p HEOPTaHUYECKUX U OPraHUYECKUX ) http://school-
' BEIIESCTB collection.edu.ru/ SI-knacc
Hroro no pazneny 17
Pa3znen 3. Xumus u Ku3Hb
http://school-
3.1 XUMUS U )KU3HDb 4

collection.edu.ru/ SI-kiacc




Hroro no pazgeny
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INIOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
Kosun4yecTBo 4acoB 1 DJIeKTPOHHbIE
ara

Ne uudposbie

Tema ypoka Konrpoabnsie | IlpakTHyeckue | H3YUE€HH
n/n Bcero oOpa3oBaTe/ibHbIE

padoThI padoThI s
pecypchl
I N N http://school-
€AMET OPraHUYECKON XUMUH, €€ .

1 P P ’ 1 collection.edu.ru/ SI-

BO3HMKHOBEHHUE, PA3BUTHE U 3HAUCHHE
KJ1ace
Teopust cTpoeHUs OpraHUuYECKUX http://school-

2 coenuHenuit A. M. Bytneposa, eé 1 collection.edu.ru/ 51-
OCHOBHBIE MOJIOKEHUS KJ1acc
IIpencraBiaenue o Kiaccupukanuu

P I?I) http://school-
opraHuyeckux BeuecTB. Homenknarypa _

3 P P 1 collection.edu.ru/ -
(cucremaTuyeckasi) U TpUBHAIbHbBIC

KJ1acc
Ha3BaHUsI OPraHUYECKUX BEIECTB
A http://school-
JIKaHBI: COCTaB U CTPOEHUE .
4 . p ’ 1 collection.edu.ru/ S1-
TOMOJIOTHYECKHU AT
KJ1acc
. http://school-
Meran u 3TaH — npocTeire .
5 1 collection.edu.ru/ f-
MIPEICTABUTENH AJIKAHOB
KJ1ace
http://school-
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 collection.edu.ru/ f-
KJ1acc
7 OTuieH U NPONUIEH — IpocTeiine 1 http://school-

MPEACTAaBUTECIIN AJIKCHOB

collection.edu.ru/ SI-




Kiacc

[Tpaktuueckas padora Ne 1. «Ilomyuenue

http://school-

«YTII€eBOAOPOABD)

8 . collection.edu.ru/ S1-
ATWJIEHA U U3YyUYEHHUE ETO CBOMCTB
KJIacc
Ankanuensl. bytaauen-1,3 u http://school-
9 meTmiiOytaauen-1,3. [lomyuenue collection.edu.ru/ SI-
CHUHTETHYECKOTO KayuyKa U pEe3UHbI KJ1acc
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, http://school-
10 rOMOJIOTUYECKUH psll. ALleTUIIEH — collection.edu.ru/ 5I-
MPOCTEUIINI MPEJICTABUTEID aJTKUHOB KJ1acc
B e o VDABHEHIIO ccKoil http://school-
BIYUCIICHHUS IT BHEHUIO XMMHYECKON .
11 P collection.edu.ru/ 5I-
peakuuu
KJ1acc
A 6 T http://school-
€HbI: OCH30JI ¥ TONIyO0JI. TOKCHYHOCTB .
12 P 4 collection.edu.ru/ SI-
apeHoB
KJ1ace
. http://school-
€HETHYECKas CBA3b YIVIEBOJOPOIOB .
13 Y P ’ collection.edu.ru/ 5I-
IIPUHAUIEKAIMX K PA3JIMYHBIM KJIaccaM
KJ1ace
[IprpoaHbIe ICTOYHUKH YTJIIEBOAOPOIOB: http://school-
14 NPUPOIHBIH ra3 v MOMyTHHIE HePTIHBIE collection.edu.ru/ S-
rasbl, He()Th M IPOAYKTHI €€ repepaboTKu KJIacc
IIpupoaHbIE HICTOYHUKH YIIIEBOJOPOIOB: http://school-
15 NPUPOIHBIH ra3 v MOMyTHbIE HePTIHbIE collection.edu.ru/ -
rassl, HepTh ¥ MPOIYKTHI €€ mepepaboTKu KJIacc
K 6 http://school-
OHTpOJIbHAs paboTa 1o pa3zel .
16 P P P Y collection.edu.ru/ SI-

KJ1accC




Hp CACIIbHBIC OJHOATOMHBIC CITUPTHI:

http://school-

17 collection.edu.ru/ S-
METAHOJI U 3TaHOJ. BosopoaHas CBs3b
KJ1acc
M http://school-
HOTOATOMHBIE CIIUPTHI: ATHIICHTIUKOJb U .
18 P collection.edu.ru/ S-
TJIALEPUH
KJ1acc
o o http://school-
€HOJI: CTPOCHUE MOJIEKYJIbI, PU3UUECKHUE _
19 p . el collection.edu.ru/ S1-
Y XUMUYECKHE CBONCTBA, TPUMEHEHNE
KJ1acc
A b http://school-
JIBJETUIBL: (hOpPMaNIbIAECTU 1 _
20 P A collection.edu.ru/ S-
areraigbAerua. AueToH
KJ1acc
0 6 http://school-
JTHOOCHOBHBIE TIpE/ICNIbHbIE KApOOHOBBIE ,
21 P P collection.edu.ru/ S-
KHCJIOTBI: MypaBbUHAsI H YKCYCHas
KJ1acc
. http://school-
[IpakTuueckas padota Ne 2. «CBoiicTBa .
22 p p . collection.edu.ru/ S1-
pacTBOpa YKCyCHOM KUCIOThD»
KJ1acc
CreaprHOBas U OJIEMHOBAsI KUCIIOTHI, KaK http://school-
23 MPEJICTAaBUTENN BBICIINX KapOOHOBBIX collection.edu.ru/ 5I-
KHCJIOT KJ1acc
M 6 http://school-
blJIa KaK COJIM BBICIIUX KapOOHOBBIX _
24 . P collection.edu.ru/ S-
KHUCJIOT, UX MOIOIIIEE JICUCTBHE
KJ1acc
CrnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIC http://school-
25 KapOOHOBBIX KUCIIOT. [ UAPOIN3 CIOKHBIX collection.edu.ru/ f-
a¢upoB KJ1acc
26 JKupsl: rusiponns, NpuMeHEHHE, http://school-

OuoyornyecKasi posb JKHPOB

collection.edu.ru/ SI-




Kiacc

VYrieBoabl: cocTaB, KilacCUPUKAIUS.

http://school-

27 Baxneimme npeacTaBuTeNu: TIIIOK03a, 1 collection.edu.ru/ S-
bpykTo3a, caxaposa KJ1acc
Kpaxman u nemnonos3a Kak NpupoaHbIe it ://S,ChOOI_

28 1 collection.edu.ru/ f-
MOJIUMEPHI Tace
KonTponbnas pabota mo pazueny http://school-

29 «Kucnopozaconepxaiine opraHuuecKue 1 collection.edu.ru/ 5I-
COEJIMHEHUS KJ1acc

http://school-
30 AMWHBI: METWJIAMHUH U aHUJIUH 1 collection.edu.ru/ 5I-
KJ1acc
AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE http://school-

31 OpraHUYECKHUE COEIUHEHUS, UX 1 collection.edu.ru/ f-
Oouonoruueckoe 3HaueHue. Ilentuabt KJ1acc
benku kak npupoiHbIe M

32 1 collection.edu.ru/ f-
BBICOKOMOJIEKYJISIPHBIE COE€AMHEHUS Tace
OcHOBHbBIE IOHATUS XUMHH hitp://school-

33 . 1 collection.edu.ru/ SI-
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN Tace
OCHOBHBIE METO/IbI CUHTE3a http://school-

34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUM. 1 collection.edu.ru/ -
[InacTmaccel, Kaydyku, BOJIOKHA KJ1acc

OBIIEE KOJIMYECTBO YACOB I1O 14
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11 KIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
N Jara o
) uudposbie
Tema ypoka Kontpoubnbie | IIpakTnuyeckmue | H3y4eHH
n/n Bcero 5 p oOpa3oBaTe/ibHbIE
a00ThbI aA00ThI s
p p pecypcbl
o http://school-
XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAsS )
1 o 1 collection.edu.ru/ SI-
KoHbUTrypayst aTOMOB
yP KJIacc
Ilepuoanueckuii 3axkoH U Ilepunoauueckas
p p Lu http://school-
cucTeMa XUMHYECKUX 31eMeHToB /1. 1. )

2 . 1 collection.edu.ru/ S-
MennerneeBa, X CBA3b C COBPEMEHHOU Tace
TEOpUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS! CBOMCTB
XUMHUYECKHX DJICMEHTOB U UX COSTUHEHHUH 10

3 http://school-
rpyImaM U ImepuojgaM. 3HadeHue )

3 py P 1 collection.edu.ru/ S-
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI

KJ1acc
XUMHUYecKuXx 3neMeHToB [[.M. MeHaeneena B
pa3BUTHH HAYKH
Crtpoenue BemiecTBa. XUMUYECKas CBS3b, €€ http://school-

4 BUJIbI; MEXaHU3MbI 00pa30BaHUs 1 collection.edu.ru/ -
KOBAJICHTHOM CBA3U. BopoponHas cBsA3b KJ1acc
BaneHTHOCTB. DJIEKTPOOTPULIATEBHOCTD. htto-//school

p://school-
Creneub okucieHus. BerlecTsa )

5 1 collection.edu.ru/ SI-

MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO acc
KII
CTPOEHUSA




Ilonsarue o JUCIICPCHBIX CUCTEMAX.

http://school-

6 HcTtuHHBIE ¥ KOJUIOUIHBIE PACTBOPBI. collection.edu.ru/ f-
MaccoBas 1011 BelllecTBa B pacTBOpe KJ1acc
Knaccudukanus 1 HOMeHKIaTypa

. http://school-
HEOPTraHWYECKHUX COeAMHEHUH. [ eHneTnueckas ,
7 collection.edu.ru/ SI-
CBSI3b HEOPTAaHUYECKHUX BEIECTB, PA3TUIHBIX
KJ1acc
KJIACCOB
Krnaccudukanus XuMHYECKUX peaKIui B
HEOPraHWYeCKON U OPraHU4eCKON XUMUH. http://school-

8 3aK0H COXpaHEHUsI MaCChl BEIIECTB; 3aKOH collection.edu.ru/ SI-
COXpaHEHHUs U MIPEBPAICHUS YHEPTUU TIPU KJ1acc
XUMUYECKHUX PEAKITUAX

http://school-
CkopocTtb peakiun. O0paTuMble peakiuu. ,

9 collection.edu.ru/ f-

XHUMHUECKOE paBHOBECHE
KJ1ace
[TpakTuaeckast padborta Ne 1. «Bnusiame http://school-

10 pa3NIUYHBIX (AaKTOPOB HA CKOPOCTH collection.edu.ru/ S-
XUMUYECKON PEAKIINM» KJ1acc
OnekTponutrueckas auccounanus. [lousrue htto-//school

p://school-
0 BoJopoiHOM nokasarene (pH) pactsopa. _

11 collection.edu.ru/ S-

Peakiuu nonnoro oomena. ['maponus

KJ1ace
OpraHUYECKUX U HEOPTraHUYECKUX BEIIECTB
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC http://school-

12 peakuuu. [TonsTue 06 3mexTponu3e collection.edu.ru/ -
pacIiaBoB U pacTBOPOB COJIEH KJ1ace
K 6 http://school-

OHTPOJIbHAs padoTa Mo pas3aen .
13 P P P Y collection.edu.ru/ S-

<(TeOp€TI/I‘~IeCKI/I€ OCHOBBI XUMUHN»

KJ1accC




Mertaiuel, ux nojioxenue B Ilepuognyeckoit
CHCTEME XUMHYECKuX daeMeHToB JI. 1.

http://school-

14 MenpeneeBa 1 0COOEHHOCTH CTPOSHUS collection.edu.ru/ SI-
aTomoB. OOmue pu3nIecKue CBONCTBA Kjacc
METaJII0B
. http://school-
CrinaBel METaIIOB. DJIEKTPOXUMUYECKHUH s _
15 . collection.edu.ru/ SI-
HaIpsKEHUN METaJIOB
KJace
XHUMHUYEeCKHe CBOMCTBA BaXKHEHIIINX http://school-
16 METaJUIOB (HATPUH, KaJIui, KaJabI[ui, MarHHM, collection.edu.ru/ S1-
ATFOMUHUN) U UX COSTUHEHUN KJIacc
. http://school-
XHUMHYECKUE CBOMCTBA XpOMa, MEU U UX ,
17 . collection.edu.ru/ S1-
COCJTMHECHUI
Kjace
. http://school-
XuMHUYeCcKre CBOMCTBA IIMHKA, YKeJe3a U UX ,
18 . collection.edu.ru/ S1-
COEJTMHECHHI
KJacc
[TpakTuueckas padota Ne 2. "Pemienue http://school-
19 JKCIIEPUMEHTAIBHBIX 3a4a4 110 TEME collection.edu.ru/ f-
«Metamb»" KJacc
HewmeTtamnel, X monoxeHue B
. http://school-
[lepuonnueckoii cucTteMe XUMHUYECKUX ,
20 collection.edu.ru/ S-
anemenToB /1. 1. MenneneeBa u
KJ1acc
OCOOEHHOCTH CTPOEHHUSI aTOMOB
du3nyecKkue CBOMCTBAa HEMETAJIIOB. http://school-
21 AmioTponus HEMETaUIOB (Ha IpuMepe collection.edu.ru/ 5-
KHCIIOpoJ1a, cephl, hocdopa u yrieposaa) KJ1acc
22 XHMMHYECKUE CBOWCTBA I'AJIOTEHOB, CEPBI U UX http://school-

collection.edu.ru/ SI-




COeIUHEHUN

Kiacc

XuMHUecKue CBOMCTBa a30Ta, pocodpa 1 ux

http://school-

23 . collection.edu.ru/ S1-
COeIUHEHH I
KJ1acc
X . http://school-
HMHYECKHE CBOMCTBA yIJIepoaa, KpEMHHUS U .
24 . yraepona, Kp collection.edu.ru/ SI-
UX COCIMHEHUH
KJIacc
I o http://school-
HUMEHEHNE BAXKHEUIITNX HEMETAIIOB U UX .
25 p . collection.edu.ru/ S1-
COE€MHEHHI
KJacc
O0600111eHNE U CUCTEMATHU3AIMS 3HAHUH 110 httn-/fachool
p://school-
TeMe «HemeTamnbry. Beranciaenus mo .
26 . collection.edu.ru/ SI-
YpaBHEHUSM XUMUYECKUX PEAKIIUN 1
. KJ1acc
TEPMOXHUMHYECKHUE PACUETHI
[Ipaktuueckas padota Ne 3. «Pemenue http://school-
27 JKCIIEPUMEHTAJIBHBIX 3371a4 110 TEME collection.edu.ru/ S-
"HemeTtananl"» KJ1acc
http://school-
KoHTponbHas padota mo TemaM «MeTauiby .
28 collection.edu.ru/ S1-
n «Hemeramiaen)
KJ1acc
http://school-
Heoprannueckue nu opraHM4ecKue KUCIOThI. )
29 collection.edu.ru/ S1-
Heoprannueckue 1 opraHnuecKrue OCHOBAHMS
KJ1acc
AMpoTepHbIe HEOPTaHUYECKUE U
r http://school-
opra"Huyeckue coearHeHus. I eneTnaeckas .
30 P collection.edu.ru/ S-
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
KJ1acc
BEILECTB
31 Ponb xuMuu B 00€CIICUCHUH YKOJIOTHYSCKOM, http://school-




SHEPTeTUYECKON U MUIIEBOI 0€30MacHOCTH,
Pa3BUTUU MEIULIMHBI

collection.edu.ru/ SI-

Kiacc

[IpencraBienust 06 0OLIMX HayYHBIX

http://school-

32 MIPUHIUIIAX POMBIIUIEHHOTO MTOJyYEHUs 1 collection.edu.ru/ S-
Ba)KHEUIIINX BEIIECTB KJ1acc
http://school-
33 UenoBek B MUpE BEIIECTB U MATEPUAIIOB 1 collection.edu.ru/ f-
KJ1acc
http://school-
34 XuMUS 1 370pOBbE YEJIOBEKA 1 collection.edu.ru/ SI-
KJ1acc
OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOINYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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