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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konnenuu npemnogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/I0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABUIIM
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToOB OOyuYeHUsT U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEIbHON OpraHu3alliu, SBISETCS HEOTHEMJIEMOM 4YacThl0 HUX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEepLIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHHA. OTH ILEHHOCTH KAaCaroTCs
MO3HAHUS 3aKOHOB PUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPbI
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeIHEro o0111ero 00pa3oBaHus CpeiCTBAMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OMNPENEieHbl B MPOrpaMME IO XUMHHU C
y4€TOM Ccreuu(pUKd HAyKH XUMUHU, €€ 3HAYCHUs] B TO3HAHUU MPUPOILI U B
MaTepuaIbHON KM3HU OOILECTBa, a TAKXKE C YUETOM OOIIMX LieJel U MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIero
oOpa3oBanus B Poccuiickoit denepanun.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO pOJb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE 1IEJIOCTHOTO TPEACTABICHUS 00 OKpYXalolleM MHpE KaKk O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEILLECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTMU PUMEHEHUSI.



TecHO B3aMMOJAEUCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uaTelbHas, KAaK HayKa BBICOKMX TEXHOJOIMU HalpaBlieHa Ha pEIICHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
o0pa30BaHUs B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEJACTBEHHO C XUMUEH.

CocraBnsomyMia  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SABIISIOTCS OCHOBBI 0a30BOM HayKH: cHUCTEMa
3HAHWM MO HEOPTraHWYECKOW XMMUU (C BKIIOUECHHUEM 3HAHUU W3 OOIIeH XUMHH) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXHUMHYECKUX M  3BJIEKTPOHHBIX
MPEACTABICHUI O CTpOeHUH BenlecTB. CBeeHus 00 H3ydyaeMbIX B Kypce BeIlecTBax
JAI0TCS B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOIMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  I[OJy4arOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

[lon HOBBIM yrjaoM 3peHUss B IMpeaMeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o01Iaromel 10 0OBACHSIONIEH U MPOTHO3UPYIOLIESH.

EnuHasa cucrema 3HaHUMN O BaKHEWIMX BEUIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHUS JONONHsIeTCs B Kypcax 10 u 11 kaccoB anemenTamu
COZIEpKaHMs, UMEIOIIUMHU KYJIbTYPOJIOTUYECKUNA M MNPHUKIATHOM Xapakrep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATEIbHOCTH YEIOBEKA,
CHOCOOCTBYIOT BOCITUTAHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00IaCTU TEOPUU
U MIPAKTUYECKUX MPWIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICIMBATh UHPOPMAIIUIO U IPUMEHSATD €€ [T TOTIOTHEHUS 3HAHUH,
pelIeHUs UHTEIUIEKTYaJIbHBIX U IKCIIEPUMEHTATIBLHBIX UCCIIEI0BATENILCKUX 3a/1a4. B
LEJIOM COJEpKaHUEe y4yeOHOro mpeameTa «XUMHS» AAaHHOTO YPOBHS H3Yy4CHUS
OpPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y OOYUAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsL TIOHMMaHusT (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualbHOE E€JIMHCTBO
HEOPTaHUYECKOTO U OPTraHMYECKOTr0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIECTB MX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh ITPUPOJIHBIX SABICHUHN MMyTEM IKCIIEPUMEHTA
U pEHIeHUs MPOTUBOPEUYUN MEXKIYy HOBBIMU (akTaMU U TEOPETUUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU IKOJOTUUYECKUX MpoOieM, a
TakKe MpoOJeM cOepexKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmane pemeHus 3aga4  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIpPEIeICHUIO
COollepKaHUsI M TOCTPOEHUS TpeaAMeTa MpeaycMaTpuBarOT (QopMUpOBaHUE
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUHN, UMEIONTUX 0a30BOE 3HAUCHUE TSl PA3IMYHBIX
BUJIOB [ICATCIILHOCTH: pEIICHUs Npo0jeM, TOMCKa, aHaiu3a M 0o0paboTKU
uH(popMaluu, HEOOXOAUMBIX [UJIi MPUOOPETEHUS OMNbITa MPAKTHYECKOW U
MCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMUMHM KaKk HAa YpPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU ONPEICICHUN
COJIEpKATEeIbHOM XApAaKTEPUCTUKHU LIeJIed W3Y4YeHHUs MpeIMeTa HampaBiIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JEATEIIbBHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOAUYECKOU TOYKHM 3PEHHUS TAKOW ITOAXOJ K OIPEIEIICHUIO LEJIE W3yYEHUS
npeaMeTa SBIISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LEJSIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttoTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOW
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH X
Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUN O HAYUYHbIX METOAAX IO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs MPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U TOBCEIHEBHON KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB EATEIBLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeMETa B MPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroans B
IPENoAABaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS NPEANOYTEHUE TPAKTUUECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW HA  MOATOTOBKY
BBIITYCKHUKA O00I1e00pa30BaTEIbHON OpraHu3aliy, BIAJCIONIET0 HE Ha0OpOM
3HaHWM, a (DYHKIMOHAJBbHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMHU
aAKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHOM KU3HU JUJISl PELLICHHUSI
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM NpU U3yYE€HUH TIPeIMETa « XUMUS» JOMUHUPYIOIEe 3HaUCHNE
NpUOOPETAIOT TAKUE LIETU U 3aJ]a4H, KaK:

ajanTtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pELICHU B KOHKPETHBIX XU3HEHHBIX CUTYallUsiX, CB3AHHBIX C BEIIECTBAMU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYaIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEO0OXOAUMBIX JUIsl IPUOOPETEHHU S OMbITA IEATETbHOCTH, KOTOpasi 3aHUMAET BAXKHOE
MECTO B MO3HAHWU XHMHH, a TaKXKe JUIsl OIEHKH C TMO3MIMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPYECKUX
CIOCOOHOCTEM 00yJaromuXcs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTUH JIJIs TMOMCKA W aHalin3a y4eOHOW U
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

dhopMUPOBAHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
AKCIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
pPalMOHAJIBHOTO TTPUPOIOTIOIH30BAHMS, TTOMIOJIHEHUSI SHEPTrEeTUUECKUX PECYPCOB U
COXpPAHEHHSI TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOILICHHUSI K TPHUPOJE U CBOEMY 3J0pPOBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHoM mnaHe cpemHero oOmiero oOpa3oBaHUsI MpPeaMEeT «XHUMHUS
0a30BOr0 YpOBHS BXOJUT B COCTaB MpPEIMETHOU 001acTu «ECTeCTBEHHO-HAyUHbIC
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YpPOBHE
cpeaHero obiiero oopazoBaHus, coctaisieT 68 yacoB: B 10 kiacce — 34 gaca (1 gac
B Heeno), B 11 knacce — 34 gaca (1 gac B Heemio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. Te€Opusi CTPOEHUS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYeCKuXx BemecTB. [omousorus, wuzomepus. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o Ki1accU(pUKAIMKU OpraHUYECKUX BeriecTB. HomeHkaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAaKOMJIEHHUE ¢ 00pa3liaMyi OpraHUYECKUX BEIIECTB U MaTepuajaMu Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPTraHUYECKUX BEIIECTB, HAOJIOJEHUE M OIUCAHUE
JIEMOHCTPAlMOHHBIX OMBITOB IO MPEBPAIICHUID OPraHUYECKUX BEIIECTB IMPHU
HarpeBaHuM (IJ1aBjieHUE, OOYTIIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psAfa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAaHOB: (PU3MYECKHME U XUMHYECKHE CBOMCTBa
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (DU3MYECKHE M XUMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u metwiOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusainuu). [lomydeHne CHUHTETUYECKOTro
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH Psifl. ALIETHIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHs]), MOJyYeHUE U IPUMEHECHHUE.

Apenbl. ben3on: coctaB, crpoeHue, (PU3NYECKHE W XMMHYECKHUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue U npumenerue. TOKCUIHOCTb apEHOB.



['eneTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAIMMMHA K PA3IUMYHBIM
KJIACCaM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKHUW, KaTAIUTUYECKH), nuposu3. I[IpomykTbl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHHUE C 00pa3liaMu IIaCTMACC, Kay4yKoB U pe3uHbl, Koyiekiuu «Hedtoy»
U «YTOIb», MOJEINPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE PAKTUYECKOW PabOThl: MOJyUYEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérurle 3amaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHI. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHUYECKHME CBOMCTBA (pEaklUMH C AKTUBHBIMU METaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU
MeTajlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa U STUIIEHTJIMKOJIS.

deHoM: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth peHona. [lpumenenue denona.

Anmpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHHS M BOCCTAHOBJIICHUS,
KAuECTBEHHBIE PEAKLIMN ), IOJyYEHUE U IPUMEHEHUE.

OIHOOCHOBHBIE ITpeieIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHASI U YKCYCHAas
KHUCJIOTBI: CTpOEHUE, (PU3nUecKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMe /7S
KJ1acca KUCIIOT, peakuus dTepuukanuu), noiydyeHue u npuMenenue. CreapuHoBas
Y OJIEMHOBAsl KUCJIOTHI KAaK MPEACTaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
pOJIb )KUPOB.

VYrneBonpl: cocTtaB, kiaccuuUKalus ~ yrieBojoB  (MOHO-, JHU- U
nonucaxapupl). '0Kko3a — mpocTelmmii MOHOCaXapya: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCUIOM
menu(ll), okucieHne aMMHuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIICHHE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MIPUMEHEHHUE, OMOIOrnYecKast poJib.
®dotocunre3. PpyKTo3a KaK U30MEp IIIOKO3bI.

Kpaxman u 1enmtono3a kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmana U
neunono3bl. Pu3nueckue M XHUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIepUMEHTAIbHBIE METOABl H3YYCHHsI BEIIECTB M HMX MPEBpallleHUN:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIMPTOB, KaueCTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcuzmoM Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anprernaoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJYKTAa PEaKUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MIIM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4ecKiue COeTMHEHNS.

AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OPraHnYeCcKue coequHeHUs . PU3ndeckue u
XMMHUYECKHE CBOMCTBA aMHHOKMCIOT (Ha mpuMmepe MuuuHa). buomormueckoe
3HaYeHHE aMUHOKUCIOT. [lenTus.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, IEHATYpallHsl, KAYECTBEHHBIC PEaKIIMK Ha OEJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpallEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuH, [IBETHHIC PEAKIIUU OEITKOB.

BbicOKOMOJIeKYISIPHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSPHBIX COCIWHEHUN —
TOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANIbHBIE METOAbl H3YYEHMsI BEIIECTB M HX IPEBpallECHUi:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4dyKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBS3€M PU U3YYEHUU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-



HAYYHBIX TIOHATHUW, TaK W TOHATUMN, SBISIONMUXCS CHUCTEMHBIMH JJISI OTICIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHsl, aHAIN3, CUHTE3, KiacCH(UKALUs, TIEPUOJUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SIKCIIEPUMEHT, MOJICMPOBAHHE.

dwuszuka: MaTepus, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BeIeCTBa, (PU3MICCKUE BETUYUHBI M SMHHIIBI X U3MEPCHHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHU3ME,
doTocuHTE3, OHWOJIOTHYECCKM AaKTUBHBIC BellecTBa (OCIKH, YIJICBOIBI, JKUPHI,
(dhepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIC MCKOMAaeMbIe, TOIUIHBO,
pPECYpCHI.

TexXHOJIOTHS: THIIEBbIC MPOAYKTHI, OCHOBBI PAallMOHAJIBLHOTO ITHTAHUA,
MOTOIIIME CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYCCKUE MPENapaThl, MaTEPHAIIbI U3
UCKYCCTBCHHBIX M CHHTCTHUECKUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHIT dnaeMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs: JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepnoanueckuii 3aKoH u [leproanyeckas cuctemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3akoHa M [leproanyeckoil CUCTEMBI
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TEpUOaM.
3Ha4YeHue MepUoANYECKOro 3aKOHA B PA3BUTUHU HAYKU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATENHHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIGKYJISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIMBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.



[loHAaTHE O OUCNEpCHBIX cuUcTeMax. VICTUHHBIE M KOJUIOMJHBIE PaCTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HEeTHYecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccudukamuss  XMMHUYECKHMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTHMbie
peakunu. XuMHYeCKoe paBHOBecue. DakTOpbl, BIUAIOMIKE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

Dnektponutuueckas auccounanus. CuiabHbIie U ciiadbie anekTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMmuueckux sneMeHtoB /. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAaOIIOJCHUE U
OMHMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONMPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C IOMOIIBIO YHUBEPCAILHOTO UHIUKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBE/ICHHE
MpaKTUYECKON paboThl «BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
pPEaAKLIUMNY.

PacuérHblie 3anaumn.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX peaKIuid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBas AOJIS
BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
®du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpOJa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAUIOB (TaJoreHOB, CEpPbl, a30Ta,
dbochopa, yriepoga U KpeMHMs)) W HMX  COCAMHEHUUH  (OKCHUJIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenue meramnos B Ilepuognyeckont cucreMe XUMHMYECKUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢gusndeckue cBoiicTBa MeTaioB. CIuiaBbl METaJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIIOB.



XUMUYECKHE CBOMCTBA BaXKHEWIIMX METAJUIOB (HATPUM, Kalui, KaJIbIUH,
MarHui, allOMUHUH, [IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4, HaOJIOJCHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

PacuéTtel mMacchl BemiecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuUMHUA U KU3Hb

Ponb xumun B 00€CTI€UEHUU SKOJOTUYECKOM, IHEPTreTUYECKON U TMHUIIEBON
0e30MacHOCTH, Pa3BUTHH MEAUIMHBL. [loHSTHE O HAyYHBIX METOAAaX IMO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MATEpUANIOB: BAKHEHUIINE CTPOUTEIbHBIE
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKHA, CTEKJIO, KEpaMHKa,
MaTepuasbl I 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

Xumusi ¥ 3I0pPOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, paBuia 0€30MaCHOTO UCIIOIB30BAHUS MTPENapaToB OBITOBOM XUMUU B
MTOBCEHEBHOM KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  U3YYEHUH OOmed
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce oCcylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBJISIONIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusuKa: MaTepus, SHEPTUsl, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.



buonorus: kineTka, opraHu3M, OJKOCHCTEMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
peCypchl.

TexHoynorus: XUMUYecKasi MPOMBIIUIEHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOJICTBO, MHIIEBAs
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBINUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHo-MeToau4Yeckod OCHOBOM A
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
LEJU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUA MpeaMera «XUMHUS»  OTpaxaroT
c(OpPMHUPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEATEeIHbHOCTH
oOyJaroluxcs Mo peajin3aluy NPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YYaIOUIUMUCS CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIbHBIX HOPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHINOJTHEHUN XUMUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LHEHHOCTHOTO OTHOWICHUS K HWCTOPUYECKOMY M HAy4YHOMY HACJEIUI0
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yiIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B MTOJIYY€HUH U IMOCIEAYIOIIEM aHAITU3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUM, CBA3AHHBIC C XUMUUYECKUMHU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIIEH C
MO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TpaBWwJI 0e30macHOro oOpalleHUus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NeSATeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYyAIBHOW TPAaCKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

IKOJIOTUYECKU 1IETIECOOOPA3HOTO OTHOILICHHUS K TPUPOJIE, KaK HCTOUYHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CPEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pELIeHMs BOIPOCOB PAllMOHAIBHOTO PUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OPMHPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUS] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJIbl U YeJOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UBWIN3ALMH: B €€ TYMaHUCTUYECKON HAMTPABJICHHOCTH U BaYKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepHAIbHOM KYJbTYpbl, PEIIEHUU TJIOOATBHBIX MpoOJIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEMIHOTO TPY/Ja U SKOJOTUYECKH KOM(POPTHOM HKU3HU KaK]IOTO YjieHa 00IIECTBa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBICHUN OKPY’KAIOIIETO MHUpPA U



MPOUCXOASAIINX B HEM W3MEHEHUH, YMEHUS JIeaTh 00OCHOBAHHBIC 3aKITIOUCHUS Ha
OCHOBE HAayYHBIX (P)aKTOB U UMCIOIIUXCSI JAHHBIX C IENTBIO MTOTyYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHHS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEepeca K O3HAHWIO M UCCIIEIOBATEIbCKON IETEIIBHOCTH,

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caMo0Opa30BaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHHHA 110 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

NEATEIIBHOCTH.
METANIPEJAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XUMHUs» Ha
YPOBHE CpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYUYHbIC TOHSTHS, OTpakarollue
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuuky MeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCAIbHBIC yueOHbIEC JIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroIINXCs;
COCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA U  PETyJITHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMH y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JelCTBUSIMM:

1) 0a3oBble JIOrHYecKHe JIeCTBUSI:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpEeAcsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,



UCITI0JIb30BaTh COOTBETCTBYIOIME MOHSTHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUSI B paccMaTPUBAEMbIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CUMBOJI) DJIEMEHTa, XUMU4ecKkasi popmylia, ypaBHEHHUE XUMUUYECKON peakiuu
— MpPU PEUICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUUYECKUX 3a/iad, MPUMEHSTh
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4a€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIeA0BATEILCKHIE NeiiCTBUS

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3TMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHaTu3upoBaTh WHOOPMAIIUIO PA3IMYHBIX BUIAOB U (HopM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT WCHOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCITOJI30BATh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA IPH PabOTE C XUMUIECKON
uH(pOpMaIMel: MPUMEHATh MEXIpPEIMETHbIE ((HPU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPHI, HOMCHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HarJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUMN MYyTEM COIJIACOBAHMS MO3ULIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh TNpeIjiaraéMplii aJropuT™M JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOEH JCSATEIIbHOCTA HA OCHOBE CaMOaHaIHN3a 1
CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHH B IO3HAHUU SIBIICHUW TPUPOIBI,



B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEHICHUs] TPAKTUYECKUX 3a]a4 M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIATaIOMINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, (DyHKIIMOHATbHAS TPYIINa, PaIuKal,
M30MEpPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCoJEpKalUe COCAUHEHUSA, MOHOMED, IOJIUMEDP, CTIPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUsSI); TEOPUU M 3aKOHBI (TEOpUsi CTPOEHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHUS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeKAIME B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJIYyYEHUU H
0e30MacHOM HCIOJIb30BAHWM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
IIPAKTUYECKOM JIEATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHITUSA MPH
ONMCAaHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPTraHUYECKUX COCAUHECHUN;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3rOTaBJIMBATh MOJIEIIM MOJIEKYJI OPTaHUYECKUX BEIIECTB U1 WIUIFOCTPALMUA HX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OPTaHUYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne COoequHEHUM (YIrJIeBOAOPOAbl, KHUCIOPOA U a30TcolepKallue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJWHEHHMS), JlaBaTh UM HAa3BaHUS IIO
cuctematudyeckoir Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHBIE
HA3BaHUSl OT/EJBbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHol, (hopManmbaeruj, areTaabIAerua, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KACJIOTA, OJICMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCJI0TA, IJII0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XHUMHUYECKOW CBSI3H B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPaTHBIC);

c(hOpPMUPOBAHHOCTh YMEHHUS TMPUMEHATHh TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniecTB A. M. bytiepoBa 115t 00bICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOECHUS; 3aKOH COXPAHEHUSI MACCHI BEILLIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOEHUE, HPU3UUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KJIACCOB
OpraHMYeCKUX BeIlecTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTmi0yTaaueH-1,3, 6eH30J1, METaHOII, ITAHOJ, STHUJICHTJINKOJb, TIULEPHH, (HEHOI,
aleTaNbIETU, MypaBbUHasl U YKCYCHasl KHCIIOTBI, [JIF0K03a, Kpaxmall, LeJUI003a,
AMUHOYKCYCHAasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIY HUMH
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUNA C HCIOIb30BaHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
CBIpbs (He(PTh, IPUPOIHBIIA Ta3, Yrojib), CIOCOOBI UX MEPEPaAOOTKU U MPAKTUUYECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

c(OPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
pEeakLUK 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3 UCXO/IHBIX BEILIECTB
WM TIPOAYKTOB PEAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMHUU TIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOJIIOCHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallMiX, CBS3aHHBIX C BEIIECTBAMHM M UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCy/IOl U JTa0OpaTOpHBIM OOOpPYJAOBaHHMEM, a TaKXe IMpaBWiia OOpalIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHM IO BBIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
HKCIIEPUMEHT (IIPEBPAILEHUS OPTaHUYECKHUX BEIIECTB MPU HarpeBaHUU, MOJyUYECHHE
ATUJIEHA U U3YYEHHE €0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPTraHUYECKUX BEUIECTB,
JeHaTypanus OeIKOB MPU HArPEBAHUH, IIBETHBIC PEAKIIMKA OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMd TEXHUKU OE30MAaCHOCTH TMpU OOpalleHWH C BEIIECTBAMU H
7a00paTOpHBIM  O0OpYJOBaHUEM, TMPEACTABIATh  PE3YJIbTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHuCH YpPaBHEHUH COOTBETCTBYIOLIUX pEAKUHA |
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TONYYaeMyl0 U3 pa3HBIX HUCTOYHHKOB (CpEICTBAa MAacCOBOU
uHpopmanuu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUjia  AKOJOTHYECKHU
11e71eco00pa3HOTO TOBEICHUS B OBITY W TPYIOBOM JACSATEIBHOCTH B MEJSIX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH MPUPOJHOM Cpelbl, OCO3HABATh



OMAaCHOCTh BO3JIECWCTBUS HA JKHUBBIE OPraHU3MBI ONPEAECIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsATh Ha mpumepax CrnocoObl
YMEHBIICHUS W TMPENOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

JJIs. O0y4YaroUIUXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaiins ajis 3amucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas u HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapPTUHBI MUPA, POJIM XUMHUU B IIO3HAHUU SIBIICHUW IPUPOJIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJIHHOM
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpEIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraloNIUe MOHATUSA (XUMUYCCKUH 3JIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEIEHb OKUCIICHHS, XUMAYECKAsl CBS3b
(KOBaJIeHTHas, MOHHAS, METAUTMYECKas, BOJOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKIMUH, PACTBOpP, DJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJEKTPOJIUTHYECKAS JIUCCOLUALMSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKON peakiud, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHHSI MAacCChl BEUIECTB, 3aKOH COXPAHCHUS U MPEBPAIICHUS] SHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIUE B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYEeHUU U O€30MMaCHOM HCTIOJB30BAaHUN BAKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME IMOHSITHUS IPH
ONMCAHUY HEOPTraHMYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,



cucrematuieckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BeHIeCTB (yrapHblii ra3, YyrJieKUCHbI ras, aMMHak, TaméHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISTh BAJIEHTHOCTD M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJIOPOJHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BeElIecTBa (aTOMHAas, MOJIEKYJsipHas,
VWOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHUUI yCTaHaBJIUBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpeAeNEHHOMY Kiaccy/rpymnie
COEJIMHEHUM (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCU/Ibl, OCHOBaHMUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUM PaCKpbIBaTh CMBICI MEPUOANYECKOro 3aKoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb DSJCKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB llepmonnueckoi cucTteMsl
xumudeckux siemeHToB JI. M. MeHneneeBa, WCIONB3Yysd NOHATHS «S-, P-, d-
3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUUYECKUE YPOBHUY», O0BACHATH 3aKOHOMEPHOCTHU
WU3MEHEHUS CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHUOAaM U
rpynnam I[lepuoandeckon cuctemsl XuMuaeckux anemeHToB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh ~YMEHHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAN;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(DUIMPOBATH XUMHUYECKUE PEAKLUUU IO
pa3IUYHBIM TPU3HAKaM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
s dekTy peaknuu, U3MEHCHHIO CTEIEHEH OKHMCIICHHS 3JIEMEHTOB, O0OPaTUMOCTH
peakiuu, y9acTUIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUN COCTABJISITH YPaBHEHUS PEAKIUNA pPa3TUUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEAKLMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TU PEAKLMHU UAYT 0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAThH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



cOPMHPOBAHHOCT, YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JIeKAIe B OCHOBE MPOMBINIICHHOTO TMOJYYCHHUSI CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTHYECKUX MPOOIeMaxX XHMHUIECKOTO TIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHUIN NPOBOJIUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MaCcCOBast 10J1s BEIIECTBA B pACTBOPE», 00bEMHBIX OTHOIICHU ra30B Mpu
XUMUYECKAX PEAKIUAX, MAcChl BEMIECTBA WM 00BEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXpaHEHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCy/IoOl U JTa0OpaTOpHBIM OOOpYJAOBaHUMEM, a TaKXE€ IpaBWiia OOpalIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSIMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

cOPMHPOBAHHOCTh YMEHHUH ITUIAHUPOBATH U BBHINOJHATh XUMUYECKHM
AKCIIEPUMEHT (pa3jioKeHHEe TMEePOKCHIa BOJAOPOJa B MPUCYTCTBUU KaTald3aTopa,
OTIPEJICTICHUE CpPEabl PACTBOPOB BEIIECTB C TIOMOIILI0  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HAa CKOPOCTh XMMHYECKON pPEaKIIuH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metaey U «HemeTramib»y) B COOTBETCTBHM C TIPAaBWJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAILEHUHU C BEIIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKINii U POPMYyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yNbTATOB;

cOPMHPOBAHHOCTh yMEHUH KPUTUYECKH aHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpaHEHHUSI CBOETO 3JIOPOBBbS W OKPYIKAIOIICH IMPUPOTHON Cpeabl, OCO3HABATh
OITACHOCTbH BO3/ICHCTBUS HA KUBBIC OPTAaHU3MBI OTIPEICIEHHBIX BEIIECTB, ITOHUMAs



cmbicnt mokazarens IIJIK, moscHATP HAa mpuMepax CHocoObl yMEHBIICHUS H
MPEeIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBBSI: YMEHHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsun4yecTBo 4acoB ®opMUpOBaHHE JJIeKTPOHHbIE
HaumenoBanue .
dyHKUMOHANBbHOMI (undposbie)
Ne n/m pa3ieioB U TeM Koutpoasusie IIpakTuyeckue
Bcero rPaMOTHOCTH o0pa3oBaTe/bHbIe
NPOrpamMMbl padoTsI padoTbI
pecypcsl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer PopMHUpOBaHNE YMEHUS
OpraHMY€eCKOi paborathb https://doc.fipi.ru/otkrytyy-
xumun. Teopus CaMOCTOSITENbHO. bank-_ )
zadaniy-dlya-otsenki-
11 CTPOEHUS 3 OtcrauBatb MHEHUE U
yestestvennonauchnoy-
OpraHHYeCKUX MO3ULUIO. gramotnosti/
COEIMHEHNN A.
M. bytneposa
Hroro no paszneny 3
Pa3nea 2. Yraesogopoasnl
[Toaroroska
o0yJaromuxcs K
[IpenenbubIe npodecCuoHaATBHON bank- i .
zadaniy-dlya-otsenki-
2.1 YIII€BOIOPOIbI 2 0 0 NEeSITeIbBHOCTH T.K. K
yestestvennonauchnoy-
— aJIKaHBI pa3HBIM BHJIaM gramotnosti/
NESITEIbBHOCTH CBSI3aHBI
CO 3HAHHMEM
OKpY>Karolleu cpebl
59 Henpenenbusie 5 0 1 ®opmupoBaHue https://doc.fipi.ru/otkrytyy-
' YIIIEBOIOPOIbI: LIETTOCTHOTO bank-




AIIKEHBI, MupoBo33penus Ymenue = zadaniy-dlya-otsenki-
aJgKaJaueHsbl, KOPPEKTUPOBATh CBOU yeStGStVenn_OnaUChHOY'
QITKUHBI JEUCTBHS OTHOCHTEIBHO gramotnosti/
3aJ]aHHOTO 3TAJIOHA
YMeHue oleHnBaTh https://doc.fipi.ru/otkrytyy-
CaMOCTOSITENIbHYIO bank- _ _
53 ApoMaTHiecKue ’ paboty zadaniy-dlya-otsenki-
YTJIE€BOJOPOIbI yestestvennonauchnoy-
gramotnosti/
Ycrpausath
[pupoHbIe SQ)q)eKTHBHHZ https://doc.fipi.ru/otkrytyy-
IPYIIIOBBIE 00CYKICHUS -
UCTOYHHKH py yxA bank _ )
u obecnieunBath 0OMen | zadaniy-dlya-otsenki-
2.4 YIIIEBOIOPOOB 3
3HAHUSAMHU MEXTY yestestvennonauchnoy-
U UX :
YJICHAMH TPYIITBI IS gramotnosti/
nepepaboTka
NpUHATHS () PEKTUBHBIX
COBMECTHBIX PELICHUI
Hroro no paszneny 13

Pa3zpen

3. Kucsiopojacoaep:kaiiue opraHu4eckue coeIuHeHHst

YMeHne oieHuBaThH

https://doc.fipi.ru/otkrytyy-
bank-

CaMOCTOATENIbHYIO _ _
31 Criupre1. denon 3 paoTy zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/
AJIBJICTHIBL. YMenne BEIpaXaTh CBOU | https://doc. fipi.ru/otkrytyy-
MBICIIH ¥ CIIOCOOHOCTH  pank-
3.2 Kap6oHnoBsie 7 . .
BBICITYIITHBATh zadaniy-dlya-otsenki-
KHCJIOTHI.

coOeceqHUKa, IOHUMATh

yestestvennonauchnoy-




CrnoxHble €ro TOUKY 3peHus, gramotnosti/

3¢upbI MIPU3HABATH TPABO
JPyroro 4ejoBeKa Ha
WHOE MHCHHE
YMeHue BCTyIarh B
JTAJIOT, a TaKXKe
yUACTBOBATD B https://doc.fipi.ru/otkrytyy-
KOJUIEKTUBHOM bank- . .

3.3 VYriaeBoasl 3 1 0 oOcyxeHnH mpooem, zadaniy-dlya-otsenki-
yestestvennonauchnoy-
ydactsobatk B gramotnosti/
TUCKYCCHH U
apryMEHTHPOBATH CBOIO
MTO3UITHIO
Hroro no paszneny 13

Pa3zpen

4. A3oTcoaep:kauiue opraHudecKue coeTuHeHust

YMmeHnue paboTaThb B
IpYIIIE C BBIMOJIHEHUEM

https://doc.fipi.ru/otkrytyy-
bank-

AMUHBL Pa3TMYHBIX COIMATBHBIX i i
. zadaniy-dlya-otsenki-
4.1 AMUHOKHUCIOTHI. 3 0 0 poJiel, peACTaBIsATh U
5 yestestvennonauchnoy-
eITKA OTCTaWBaTh CBOU gramotnosti/
B3TJISIIIBI U YOIKICHUS,
BECTH JTUCKYCCHUIO
Hroro no pa3zneny 3

Pa3znen

5. BeICOKOMOJIEKYISIPHBbIE COCAUHECHUS

5.1

ITnacTmaccsl.
Kayuyku.
Booxna

YMeHne ocBauBaTh
MPUEMBI IEUCTBUI B
HECTaHIapTHBIX

https://doc.fipi.ru/otkrytyy-
bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-




CUTYaIUsX, OBJIA/ICBATh
IBPUCTUYCCKUMHU
METOJaMHU PEUICHUS
npobieM

gramotnosti/

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB ®opMUpOBaHHE JJIeKTPOHHbIE
HaumenoBanue .
dyHKUMOHANBbHOMI (undposbie)
Ne ni/m pa3/iesioB H TeM Konrpouabsnsie IIpakTnuyeckue
Bcero rPaMOTHOCTH o0pa3oBaTe/bHbIe
NPOrpamMMbl padoThI padoThbI
pecypcsbl
Pa3znen 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue OcyiecTBisTh
aTOMOB. paciupeHHbIH TOUCK
Tepuomaeckuit uH(opmanuu ¢ https://doc.fipi.ru/otkrytyy-
HCIOJIb30BaHUEM bank-
3aKOH U i i
1.1 TMeproameckas 3 0 0 pecypcos bubmmotek u  zadaniy-dlya-otsenki-
. p HutepHera yestestvennonauchnoy-
cucremMa gramotnosti/
XUMHYECKHX
anemenTtoB Jl. U.
Menneneena
YMeHue co3iaBaTh U https://doc.fipi.ru/otkrytyy-
Crpoenue peoOpa3oBHIBATH bank-
19 BEIIIECTBA. 4 0 0 MOJIEJIA U CXEMBI IS zadaniy-dlya-otsenki-
' Mmuoroo06pasue peumenus 3aaaqy yestestvennonauchnoy-
BeIIECTB gramotnosti/
Ymenune ycranaBnuBath | https://doc.fipi.ru/otkrytyy-
MPUYUHHO - bank-
13 XuMUUecKue 5 1 1 CIIEZICTBEHHBIE CBSI3U zadaniy-dlya-otsenki-
' peaxkuuu yestestvennonauchnoy-
gramotnosti/
Hroro mo pazaeny 13




Pa3nes 2. Heoprannueckasi XuMust

YMeTb ycTpauBaTh
3¢ deKTUBHBIE o
TPYIIIOBBIE 00CYXICHHS E;trﬁ)li-/ fdoc.fipi.ru/otkrytyy-
2.1 MerTasibl 6 0 fH(:lfIiIiIrll\fI:I{ Iif:;;}? e zadany-dlya-otsenk-
yestestvennonauchnoy-
YJICHAMM I'pynnbl JJI gramotnosti /
NPpUHATHS 3PPEKTUBHBIX
COBMECTHBIX PELICHUI
YMeTb B COBMECTHOM
NESTENbHOCTH YETKO https://doc.fipi.ru/otkrytyy-
(hopMyIIMpOBaTh LETH bank-_ i
2.2 Hewmeranmns 9 1 IpyNIbl ¥ MO3BOJIATH €€ zadaniy-dlya-otsenki-
yestestvennonauchnoy-
YHaCTHHKAM NPOSBIATE  oramtnosti/
COOCTBEHHYIO SHEPIHIO
JUTSL TOCTHIKCHHS
YMeTh co3/1aBaTh U https://doc.fipi.ru/otkrytyy-
Cassp npeoOpa3oBHIBATH bank-
23 HEOPraHHYECKUX ’ 0 MOJIEJIA U CXEMBI JIJIS zadaniy-dlya-otsenki-
U OPraHUYECKUX peuenus 3ana4 yestestvennonauchnoy-
BEIIECTB gramotnosti/
Hroro no pazneny 17
Pasznen 3. Xumus u Ku3Hb
YMeTh 0cBanBaTh https://doc.fipi.ru/otkrytyy-
MIpUEMBI ICUCTBUN B bank-
3.1 XUMHS ¥ KU3Hb 4 0 HECTaHIAPTHBIX zadaniy-dlya-otsenki-
CUTYyallusx, oBiajeBarh | Yestestvennonauchnoy-
IBPHUCTHYCCKUMHU gramotnosti/




METOJIaMU PEIICHHS
npobJeM

Hroro mo pazaeny 4
OBILIEE KOJIMYECTBO
YACOB IIO 34

[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Ipodopuentanmonnass  uudposbie

Tema ypoka KonrTpoabubie  IIpakTuueckue
n/n Bcero padora o0pa3oBaTeJibHbIE

padoThI padoThI
pecypcsl
https://doc.fipi.ru/otkrytyy-

[Ipeamer oprannueckoit bank-

1 XUMHUH, €€ 1 0 0 zadaniy-dlya-otsenki-
BO3HUKHOBEHUE, yestestvennonauchnoy-
pasBUTHE U 3HAUYCHHUE gramotnosti/
OpraHUYECKHX bagk-. dlva-otsenki

2 coenuHeHnii A. M. 1 0 0 Zadanly-alya-otsenki-

i} yestestvennonauchnoy-
bytneposa, €€ oCHOBHBIE gramotnosti/
TTOJIOXKEHUS
[IpencraBnenue o
OpraHUYECKUX BELIECTB. bank-_ .

zadaniy-dlya-otsenki-

3 Homenknarypa 1 0 0

yestestvennonauchnoy-
(cucremaTuydeckasi) u gramotnosti/
TPUBHAJIbHBIC HA3BaHUS
OpTraHUYECKUX BEIIECTB
https://doc.fipi.ru/otkrytyy-
AJKaHBI: COCTaB U bank-
4 CTpOEHHE, 1 0 0 zadaniy-dlya-otsenki-

TOMOJIOTHYECKUH PSiJT

yestestvennonauchnoy-
gramotnosti/




MertaH u 3TaH —
IIPOCTEUILINE
MPEACTaBUTENH AJIKAHOB

https://doc.fipi.ru/otkrytyy-
bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/

AJIKeHEBI: cocTaB U
CTpPOEHHE, CBOMCTBA

OTUJEH U IPONUIEH —
MIpOCTENIINE
IIPEICTaBUTENN aJIKEHOB

[TpakTryeckas pabora Ne
1. «Ilonyuenue sTuneHa
U U3YYEHUE €TO CBOWCTB»

https://doc.fipi.ru/otkrytyy-
bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/

https://doc.fipi.ru/otkrytyy-
bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/

https://doc.fipi.ru/otkrytyy-
bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/

Anxanuensl. byraauen-
1,3 u meTunOyraaueH-
1,3. Ilony4yenue
CHHTETHYECKOTO KayJIyKa
U PE3UHEI

https://doc.fipi.ru/otkrytyy-
bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/




AJIKAHBI: COCTaB 1
0COOEHHOCTH CTPOCHUS,
TOMOJIOTHUYECKHM PSI.

https://doc.fipi.ru/otkrytyy-
bank-
zadaniy-dlya-otsenki-

10 AneTriieH — yestestvennonauchnoy-
npocTeimii gramotnosti/
npeaACTaBUTCIIb AJIKUHOB

https://doc.fipi.ru/otkrytyy-
Beruncienus mo bank‘. .
. zadaniy-dlya-otsenki-
11 YPAaBHEHUIO XUMHYECKOU
yestestvennonauchnoy-
peaxtni gramotnosti/
https://doc.fipi.ru/otkrytyy-
Apensl: 6eH30I1 U bank- .
zadaniy-dlya-otsenki-

12 Tosryos. TokcnyHOCTh

yestestvennonauchnoy-
apeHoB gramotnosti/

https://doc.fipi.ru/otkrytyy-
I'eneTnyeckas cBA3b bank-

13 YTIIEBOJJOPO/IOB, zadaniy-dlya-otsenki-
MpUHALJIEKALNX K yestestvennonauchnoy-
pa3IMYHBIM KJIaccam gramotnosti/
11pHpOAHEIC ACTOYHAKH https://doc.fipi.ru/otkrytyy-
YIJIE€BOJIOPOJIOB: bank-

14 MPUPOJIHBIN ra3 u zadaniy-dlya-otsenki-

MOIYTHBIC HEPTIHBIE
ra3bl, He)Th ¥ MIPOAYKTHI
e€ mepepaboTKu

yestestvennonauchnoy-
gramotnosti/




[IpupoHbIE UCTOYHUKHU
YTIIEBONOPOIOB:
IIPUPOJAHBIN Ia3 U

https://doc.fipi.ru/otkrytyy-
bank-
zadaniy-dlya-otsenki-

15
MONyTHBIC HEPTIHBIC yestestvennonauchnoy-
rassl, He()Th ¥ IPOAYKTHI gramotnosti/
e€ mepepaboTKu

https://doc.fipi.ru/otkrytyy-
KourposnsHas pabora o bank- .
zadaniy-dlya-otsenki-

16 pazneny

yestestvennonauchnoy-
«YTIEBOIOPOIBI» gramotnosti/

https://doc.fipi.ru/otkrytyy-
IIpenensuble bank-

17 OJTHOATOMHBIE CITUPTHI: zadaniy-dlya-otsenki-
METaHOJI X DTAHOJL. yestestvennonauchnoy-
BonopoaHas cBs3b gramotnosti/

https://doc.fipi.ru/otkrytyy-
MHOTroaTOMHBIE CIIAPTHI: bank-_ .
zadaniy-dlya-otsenki-

18 STUJIEHTIIMKOIb U

yestestvennonauchnoy-
TIALCPUH gramotnosti/

https://doc.fipi.ru/otkrytyy-
®deHo: cTpoeHue bank-

19 MOJICKYJIbI, PU3HUESCKHE zadaniy-dlya-otsenki-

1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

yestestvennonauchnoy-
gramotnosti/




https://doc.fipi.ru/otkrytyy-
bank-

Anbnierubl: i .
zadaniy-dlya-otsenki-

20 dbopManbaerua u

yestestvennonauchnoy-
aneTanbaerul. AueToH gramotnosti/

https://doc.fipi.ru/otkrytyy-
OIHOOCHOBHEIE bank-

21 npejiebHbIe KapOOHOBBIE zadaniy-dlya-otsenki-
KHUCJIOTBI: MypaBbUHAs U yestestvennonauchnoy-
yKCyCHast gramotnosti/

https://doc.fipi.ru/otkrytyy-
[TpakTrueckas padota No bank'_ .
. zadaniy-dlya-otsenki-
22 2. «CBoicTBa pacTBOpa
. yestestvennonauchnoy-
YKCYCHOM KHUCIOTBI» gramotnosti/
https://doc.fipi.ru/otkrytyy-
CreapuHoBas u bank-

93 OJIEMHOBAs KHUCIOTHI, KaK zadaniy-dlya-otsenki-
MPEACTABUTEIN BBICIIAX yestestvennonauchnoy-
KapOOHOBBIX KHUCJIOT gramotnosti/

https://doc.fipi.ru/otkrytyy-
Mpbuta Kak COJIH BBICIITUX bank-_ .
zadaniy-dlya-otsenki-

24 KapOOHOBBIX KUCJIOT, UX

5 yestestvennonauchnoy-
Molo11Iee JeiicTBre gramotnosti/
https://doc.fipi.ru/otkrytyy-
Cnoxxnblie 3(hUpbI KaKk
25 up bank-

IMPOU3BOJHBIC

zadaniy-dlya-otsenki-




KapOOHOBBIX KHCIIOT.
I'maponus cinoXHBIX

a¢upoB

yestestvennonauchnoy-
gramotnosti/

Kupsl: ruponns,

https://doc.fipi.ru/otkrytyy-
bank-

26 PUMEHCHHE, zadaniy-dlya-otsenki-
OmoJIorYecKas poib yestestvennonauchnoy-
JKUPOB gramotnosti/

YIeBobL: cocTas, https://doc.fipi.ru/otkrytyy-
KJIacCU(pUKAIIHS. bank-

97 Baxnenmue 3HAKOMCTBO C zadaniy-dlya-otsenki-
NPEACTaBUTEIN: npodeccueii ouoxumuk  yestestvennonauchnoy-
rmoKo3a, hpykTosa, gramotnosti/
caxapo3sa

https://doc.fipi.ru/otkrytyy-
Kpaxman u nemnonosa bank'. )
08 KaK PHPOHBIE zadaniy-dlya-otsenki-
pHp yestestvennonauchnoy-
HOTUMEPBI gramotnosti/
KonTtpomnbHast paborta 1mo https://doc.fipi.ru/otkrytyy-
paszzeny bank- .
29 «Kucnopoacoaepxaiiue zadaniy-dlya-otsenki-
yestestvennonauchnoy-
COCANHCHUA»
https://doc.fipi.ru/otkrytyy-
AMUHBI: METUJIAMUH U bank- . .
30 zadaniy-dlya-otsenki-

AHUJINH

yestestvennonauchnoy-
gramotnosti/




AMHHOKHCIIOTHI KaK https://doc.fipi.ru/otkrytyy-
am(oTepHbIe bank-

31 OpraHuYecKue 1 zadaniy-dlya-otsenki-
COCJTUHCHHUS, X yestestvennonauchnoy-
OuoIOrHYecKoe gramotnosti/
3HaueHue. [lenTuapt

https://doc.fipi.ru/otkrytyy-
Besku Kak npupoIHbIE bank-. .
30 zadaniy-dlya-otsenki-
BBICOKOMOJIEKYJISIPHBIE 1
yestestvennonauchnoy-
COCAMHCHUA gramotnosti/
https://doc.fipi.ru/otkrytyy-
OCHOBHBIE TIOHATHS bank-

33 XUMHHU 1 zadaniy-dlya-otsenki-
BBICOKOMOJICKYIISIPHBIX yestestvennonauchnoy-
COCIUHEHUI gramotnosti/

OCHOBHEIE METOBL https://doc.fipi.ru/otkrytyy-
CHHTE3a bank-

34 BBICOKOMOJICKYJISIPHBIX 1 zadaniy-dlya-otsenki-
COeTMHEHNH. yestestvennonauchnoy-
[TnacTMacchel, KayayKkH, gramotnosti/

BOJIOKHA
OBUIEE KOJIMYECTBO 34
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11 KJIACC

MEPUOIUYECKOTr0 3aKOHA U
CHCTEMBI XHUMUYECKHX
snemenToB J[.W.
MeHnneneeBa B pa3BUTHHU
HayKH

N KounyecTBO 4acoB JJIeKTPOHHbIE
; uudposbie
n/ Tema ypoxa Becer  Konrpoabnnt  Ilpaktuueckm  Ilpodopuenranmonna
oOpa3oBaTe/ibHbIE
" o e padoThI e padoThI 51 pabora
pecypcsbl
https://doc.fipi.ru/otkrytyy
XUMHUUYECKHUI 3IIEMEHT. 'bznk'_ dl tsenki
1 ATOM. DneKTpoHHas 1 0 0 zadanly-diya-otsenii-
yestestvennonauchnoy-
KOH(UTYpalusi aTOMOB gramotnosti/
Hepromrieckiit saxott i https://doc.fipi.ru/otkrytyy
[Iepnoanueckas cucrema -bank-
) XHUMHYECKUX 3JICMECHTOB 1 0 0 zadaniy-dlya-otsenki-
. . MenneneeBa, nx yestestvennonauchnoy-
CBS3b C COBPEMEHHOI gramotnosti/
TEOpHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH
VW3MEHEHUS CBOMCTB
XUMHNYCECKHUX DJICMCHTOB U
UX COeMHEHHH Mo https://doc.fipi.ru/otkrytyy
-bank-
rpymnmnam u nepuojam. i .
3 3HateHIe 1 0 0 zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti/




CrpoeHue BeuiecTsa.
XuMHYeckas CBsI3b, €€
BU/JIbI; MEXaHU3MBI
00paszoBaHus
KOBaJICHTHOH CBSI3U.
Bonopoanas cBs3b

BaneHTHOCTB.
DJIEKTPOOTPULIATETLHOCTD
. CTeneHp OKHCIICHHUS.
BemectBa MonekynsipHOro
Y HEMOJIEKYJISIPHOTO
CTPOEHUSA

[TonsATHE O AUCTIEPCHBIX
cucreMax. MctunHebie n
KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10114 BellecTBa
B PacTBOpE

https://doc.fipi.ru/otkrytyy
-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/

https://doc.fipi.ru/otkrytyy
-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/

https://doc.fipi.ru/otkrytyy
-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKHUX
COCTUHEHUN.
I'emeTnyeckas CBA3b
HEOPTraHUYECKHUX BEILECTB,
Pa3IMYHBIX KJIACCOB

https://doc.fipi.ru/otkrytyy
-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/

Knaccudukanus
XUMHYECKHUX PEaKIUN B
HEOPraHWYECKON 1
OPraHU4eCKON XUMHH.
3aKOH COXpaHEHUsI MaCChl

https://doc.fipi.ru/otkrytyy
-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/




BELIECTB; 3aKOH
COXpaHEeHHUs U
MpeBpalIeHHs SHEPTUU
IPU XUMHUYECKHX
peaxusax

CKOpOCTh peakiuu.

https://doc.fipi.ru/otkrytyy
-bank-
zadaniy-dlya-otsenki-

9 OO0paTtuMble peakIuy.
yestestvennonauchnoy-
XHUMHYECKOE PAaBHOBECHE gramotnosti/
https://doc.fipi.ru/otkrytyy
[IpakTuueckas pabora Ne -bank-

10 1. «BnusiHUE pa3IuyHBIX zadaniy-dlya-otsenki-
(bakTOpPOB Ha CKOPOCTh yestestvennonauchnoy-
XUMHUYECKON PeaKInm gramotnosti/
DNeKTPOTUTHICCKAS
Ancconpaus. TonsTue o https://doc.fipi.ru/otkrytyy
BOJIOPOIHOM TIOKa3aTene -bank-

11 (pH) pactsopa. Peakuun zadaniy-dlya-otsenki-
HOHHOI'0 OOMeHa. yestestvennonauchnoy-
[TUpOITH3 OpraHUIECKHUX gramotnosti/

Y HEOPraHHYECKUX
BEILIECTB
OKHUCIUTENBHO- https://doc.fipi.ru/otkrytyy
BOCCTAHOBUTEIHHBIE 'bznk'_ dlvaotsenki
12 peakuuu. [Tonsarue 06 zadanty-Glya-Otsenki-

3JIEKTPOJIM3€E PACILUIaBOB U
pacTBOPOB coJieit

yestestvennonauchnoy-
gramotnosti/




KonTtponbnas pabora o

https://doc.fipi.ru/otkrytyy
-bank-
zadaniy-dlya-otsenki-

13 pasneny «TeopeTndeckue yestestvennonauchnoy-
OCHOBBI XUMHUW gramotnosti/
Mertauisl, MX TOJI0KECHUE
B [lepuoanueckoi
CHCTEME XUMHUCCKHX https://doc.fipi.ru/otkrytyy
snemenTos J1. U. -bank- .
14 zadaniy-dlya-otsenki-
MenneneeBa u
yestestvennonauchnoy-
0COOEHHOCTH CTPOCHUS gramotnosti/
aToMoB. O01ue
¢u3nveckre CBOMCTBA
METAaJIJIOB
https://doc.fipi.ru/otkrytyy
CIu1aBbl METAILIOB. -bank- .
15 . zadaniy-dlya-otsenki-
DNEKTPOXUMHUYECKHUH PsiT
N yestestvennonauchnoy-
HANPSDKEHUH METAJIOB gramotnosti/
XUMHUYECKHE CBOMCTBA https://doc.fipi.ru/otkrytyy
BOKHEHUIINX METAIIOB -bank- i
16 N N N zadaniy-dlya-otsenki-
(HaTpuil, Kanui, KanbLIUi,
. 3 yestestvennonauchnoy-
MarHui, aTFOMUHHIN ) U UX gramotnosti/
COEeTMHEHNN
https://doc.fipi.ru/otkrytyy
XVMHYECKHE CBOKWCTBA -bank-
17 Xpoma, MU M UX zadaniy-dlya-otsenki-

COECTMHEHUN

yestestvennonauchnoy-
gramotnosti/




XUMHUYECKHE CBOUCTBA

https://doc.fipi.ru/otkrytyy
-bank-
zadaniy-dlya-otsenki-

18 R R e yestestvennonauchnoy-
COCAMHCHNH gramotnosti/
TMpakTnueckas pa6ora Ne https://doc.fipi.ru/otkrytyy
2. "Penienue -bank- )

zadaniy-dlya-otsenki-

19 IKCIIEPUMEHTATBHBIX estestvennonauchnov-

y! y
3anat 1o Teme gramotnosti/
«Metamabi»"
Hewmertannel, ux
e —— https://doc.fipi.ru/otkrytyy
[lepuomudeckoit cucTemMe -bank- :
zadaniy-dlya-otsenki-
20 XUMHUYECKHUX IJIEMEHTOB
yestestvennonauchnoy-
J. . Menneneena u gramotnosti/
0COOEHHOCTH CTPOCHHUS
aTOMOB
duznyeckre CBONUCTBA https://doc.fipi.ru/otkrytyy
HEMETAIUIOB. AJLTOTPOITHSI 'bank'_ .
zadaniy-dlya-otsenki-

21 HEMETaJUIOB (Ha mpuUMepe estestvennonauchnov-

y! Yy
KUCIIOPOJIa, CEPHI, gramotnosti/
docdopa u yriaepona)

https://doc.fipi.ru/otkrytyy
XUMHUYECKUE CBOWCTBA _bank_. .

zadaniy-dlya-otsenki-

22 raJIOr€HOB, CEPBI U UX

COECTMHEHUN

yestestvennonauchnoy-
gramotnosti/




XUMHYECKUE CBOUCTBA

https://doc.fipi.ru/otkrytyy
-bank-
zadaniy-dlya-otsenki-

23 asota, (bocofbp anux yestestvennonauchnoy-

COCAMHCHIH gramotnosti/
https://doc.fipi.ru/otkrytyy
XuMmudeckue cBoiicTBa 'bznk_. dlva-otsenki
24 yriaepojaa, KpeMHUS U X zadanly-diya-otsenki-
. yestestvennonauchnoy-
COCAMHCHHH gramotnosti/
https://doc.fipi.ru/otkrytyy
[IpuMeHeHne BaKHEHIIIUX 'bank'_ .

o5 HOMETAIIOB 1 HX zadaniy-dlya-otsenki-

. yestestvennonauchnoy-
COCAMHCHHN gramotnosti/
0O00011eHNEe U
CHCTEMATH3AIIA 3HAHHI https://doc.fipi.ru/otkrytyy
1o teMe «Hemeramis. -bank-

26 Beorunciienus mo zadaniy-dlya-otsenki-
YpPaBHEHUSAM XUMUYECKUX yestestvennonauchnoy-
peakwuii 1 gramotnosti/
TCPMOXUMHYCCKUC
pacy€Tsl
IMpakTrueckas padora Ne https://doc.fipi.ru/otkrytyy
3. «Pemenne -bznk-_ dlva-otsenki

27 AKCTICPUMEHTATBHBIX zadaniy-alya-otsenxi-

3a71a4 10 TEME
"HemeTamas"»

yestestvennonauchnoy-
gramotnosti/




KonTtponpnas padora o

https://doc.fipi.ru/otkrytyy
-bank-
zadaniy-dlya-otsenki-

28 TeMaM «MeTallbl» |
yestestvennonauchnoy-
«Hemeraiutb» gramotnosti/
https://doc.fipi.ru/otkrytyy
Heoprannueckue u -bank-

29 OpraHUYECKHUE KUCIIOTHI. zadaniy-dlya-otsenki-
Heoprannueckue u yestestvennonauchnoy-
OpraHu4ecKHre OCHOBAHHUS gramotnosti/
AmdoTtepHbie
HEOPraHUYECKUe 1 https://doc.fipi.ru/otkrytyy
OpraHUYECKHE -bank- .

30 — zadaniy-dlya-otsenki-
eneTieekas Casan yestestvennonauchnoy-

gramotnosti/
HEOPTaHUYECKUX H
OpPTaHMYECKUX BEIIECTB
Ponb xmvun B https://doc.fipi.ru/otkrytyy
obecrieueHHN -bank-

31 9KOJIOTHYECKOH, zadaniy-dlya-otsenki-
SHEPreTHIEeCKON 1 yestestvennonauchnoy-
MUIIEBON 0€30MaCHOCTH, gramotnosti/
Pa3BUTHH MEIUILIUHBI
[pexcTaBieHnus 06 0BIIIX https://doc.fipi.ru/otkrytyy
HAYYHBIX IPUHITUITAX -ban kf .

32 HPOMBIIIIEHHOTO zadaniy-dlya-otsenki-

MMOJIYYCHHA BaKHEHUIIINX
BE€IICCTB

yestestvennonauchnoy-
gramotnosti/




33 YenoBek B MUpE BEIIECTB
U MaTepHalioB
34 XuMUs U 310pOBbE
JeJ0BeKa
OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

34

3HaKoMCTBa C
npodeccueit IKoIor

https://doc.fipi.ru/otkrytyy
-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/

https://doc.fipi.ru/otkrytyy
-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/
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