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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero ooOiero o6pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccuiickoii denepanumny, TpedOBaHUN K pe3ybTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIET0 O0O0pa30BaHUS
(®OIT  COO), npencrapieHHbix B DefepalibHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX OpraHuzanusax Poccuiickoi
®denepanvy, peamu3yIONIMX OCHOBHBIE O00pa3oBaTeNbHbIE MPOrPAMMBI, U
OCHOBHBIX TOJIOKeHU «CTpaTernn pa3BuUTUs BOcCIHTaHUS B Poccuiickoi
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3pa0OTKe MPOrpaMMbl MO XUMHH, K OINpPEIEICHUIO
oOwiel crpateruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0yUYalOIIMUXCSA CPEICTBAMU
yueOHoro npeamMera «Xumus» aiig 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbHbie mosioxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIeJieH,
COJEpKaHUsl, pe3ylbTaToB OOydeHUs U TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHOM  OpraHu3allui, SBISETCS HEOTHEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEpLIAIOIIMM 3TallOM pealu3aluy Ha
COOTBETCTBYIOLLIEM €My ©0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHud. OTH ILEHHOCTH KAaCaroTCs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YelloBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3I0POBBIO M TNPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuyaroluxcs Ha YPOBHE CPEAHEro O0IIero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHUE M TOCTPOCHHE KOTOPOro ONpeNesieHbl B
nporpaMMme MO0 XMMHUU € Y4ETOM CHelu(pUKU HAyKH XUMUHU, €€ 3HAYEHUS B
MO3HAHUU TIPUPOJBI M B MaTEPHAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOyio pojib B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JJaHUU HOBOW 0a3bl MaTepuaibHOU KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHS,
B CO3JIaHUE IEJOCTHOTO MPECTABICHUSA 00 OKpYXarolleM MHUpe KaK O €IMHCTBE



IPUPOJIBI U YeNIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHUH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, NX CBOMCTBAMH M BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUsS CTajia
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaxXJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HamlpaBlieHa Ha pEIICHHE
rII00AbHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBUM C OOIIMMU IENSIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBECHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEoOXOOUMYI0 MM Il  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMHl  npeamMeTa  «XUMHS»  [BISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOmass W HEOpraHuyecKkas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COZEpaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHWM MO HEOPTraHWYECKON XMMHH (C BKIIOYECHUEM 3HAHUI U3 00Iel XUMUU) U
OpraHn4YecKor XuUMuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU W3yYCHHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMus» copMupoBaHa B MporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K H3YYCHHI0 Y4YeOHOro Marepuajia W oOyCJOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPEIEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOM XHUMHHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KJIACCUYECKONM TEOPUU CTPOCHHSI OPraHMYECKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHMH BemecTB. CBeaeHuss 00 H3ydyaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHndeckod XUMHM MOJYyYarOT pa3BUTHE
chopMHUpOBaHHBIC Ha YPOBHE OCHOBHOT'O OOIETO 0Opa3oBaHUs MEpPBOHAYAIBHBIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KIacCU(UKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON PeaKkltu.

[lox HOBBIM yrjaoM 3peHHUss B TpeaAMeTe «XUMHs» 0a30BOrO ypOBHS
paccMaTpuBaeTCsl U3YyYEHHBII Ha YpPOBHE OCHOBHOIO 00Iero o0pa3oBaHus
TEOPETUUECKH MaTepuan H (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
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XUMUYECKON peaknmu. Tak, B 4aCTHOCTH, B Kypce «OOmmas m HeopraHudeckas
XUMUS» O00YyJaromuMCs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUICCKUX W METOJOJOTHYCCKUX TIO3UITUH,
riyoke TOHSATh HMCTOPUYECKOE U3MEHEHHE (QYHKIHMM 3TOro 3akoHa — OT
00o011aromIeH 10 0OBICHSIONIEH U MPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHUU, a TAKXKE O XUMHUYCCKUX PEAKIUSX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpOTeKaHusi JomnojHsercas B Kypcax 10 u 11 xiaccos
AJIIEMEHTaMH COJECP)KaHMs, WMEIOIIMMHU KYJbTYPOJOTUYECKUM W MPUKIATHOU
XapakTep. OTU 3HAHHUS CIIOCOOCTBYIOT MOHUMAHHMIO B3aMMOCBSI3U XUMHUU C
JIPYTUMU HayKaMH, PacKphIBAIOT €€ poJib B MO3HABATEIHLHON W TMPAKTHYECKOU
NEATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAKCHHS K IMPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHUM XMUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYUMBIX
mpo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYCCKH OCMBICINBATh HWH(POPMAIHAIO |
NPUMEHATh €€ JJIg TIOTIOJNHEHWS 3HAHWKA, PEIICHHWS WHTEIUICKTYAIbHBIX M|
HKCIIEPUMEHTAILHBIX MCCIIEI0BATEILCKUX 3a/1a4. B 11eoM coaepkanne yaeOHOTO
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  HM3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y OO0ydYarOIIMXCd MUPOBO33PEHUYECKONM OCHOBBI JUISI MOHUMAHUS
bunocohckux MAEH, TaKUX KaK: MaTepHaIbHOE €IWHCTBO HEOPTaHWUYECKOTO H
OpPTraHUYECKOTO MHpa, OOYCIIOBJICHHOCTh CBOWCTB BEIIECTB WX COCTaBOM |
CTPOEHHEM, TI03HABAEMOCTb TMPHUPOJHBIX SIBICHUNA TMYTEM OKCIEpPUMEHTa W
pelieHus MPOTHBOPEYUN MEXKJIy HOBBIMH (aKTaMU U  TEOPETUUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKUX Mpobiiem, a
Takke Mpo0JeM cOepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS M COLUATU3AIMH
OOy4YaromMXCs TPUHIATHIC MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeAMeTa TpeaycMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUM, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3TUYHBIX BHJIOB JICSITCIIBHOCTH: pEIICHUs TMpoOsieM, TIOWCKa, aHamu3a |
00paboTku nHGOPMAIIIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIIEOBATENbCKON JEATEIHHOCTH, 3aHMMAIOINIECH Ba)XKHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPHU OMPEICICHUH
COJIEPKATEIIbHOM XapaKTePUCTUKH IIeJIed W3Y4YCHHS MpeaMeTa HanpaBICHUEM
MEePBOCTENICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (POpMUpPOBAHHE OCHOB
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XUMHYECKON HAayKd Kak 00JacCTH COBPEMEHHOTO €CTECTBO3HAHHS, MPAKTHUECKON
JESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyNbTypbl. C
METOJUYECKOW TOYKHU 3PEHHUS TaKOW MOJXOJ] K OIpeNeJCHHUIO ILeNel H3ydyeHUs
TpeaMeTa SIBJISICTCS BIIOJTHE OTPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3PEHHS TJIABHBIMU ILIENSAMH H3YYECHHs TIpelIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

o (OpPMHUPOBAaHHME CHUCTEMBl XHMHYECKHX 3HAHUM KaKk  BaKHEHWIIeH
COCTaBIISIIONICH €CTeCTBEHHO-HAYYHOH KapTUHBI MHpa, B OCHOBE KOTOPOM
JeaT KII0YEBbIe MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOGHHUE SI3bIKAa HAYKH, YCBOCHHE M TMOHHUMAHHME CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH
WX Pa3BUTHS U CTAHOBJICHHSI,

o (OpMUPOBAHME W PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiui, HEOOXOJUMBIX Ui MPUOOpPETCHHS
YMEHHA OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e DPa3BUTHE YMEHUU U CIIOCOOOB AEATEIBLHOCTHU, CBA3AHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEpPUMEHTa, COOMIOJEHHUEM TpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMme 1o XMMUU YTOYHEHa U CKOPPEKTHpPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero ooduiero odpazoanus. Ceroass B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTENeHH OTHAETCA  MPEANoYTeHUE
NPAKTHUYECKOW KOMIIOHEHTE COJep)KaHWs OOydeHHUs, OPHEHTHPOBAHHON Ha
HOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BIaJCIOIIEro He
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIoco0aMu u
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W NMPUMCHCHHUS WX B PCATbHOU JKH3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3TUM mpu W3YYEHHH TMpeaMeTa «XUMHS» TOMHHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKe LENU U 3a7aui, KakK:

ajanTamnys 00y4arolUXCsl K YCJIOBHSIM TWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX KMU3HEHHBIX CUTYAIUsX, CBSI3AHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHre y O0OyYarOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITHOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCaJbHOE 3HAYCHUE IS PAa3IMYHBIX BHUIOB
JeATEIbHOCTH: PElIeHUs] Mpo0seM, MOUCKa, aHain3a U o0paboTku MHpOpmanuy,
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HEOOXOJUMBIX Ui TPUOOPETEHUS OIbITa JEATEeIbHOCTH, KOTOpas 3aHMMAaeT
BaXHO€ MECTO B I[IO3HAaHWM XHMHH, a TaKXKe [JIs1 OLEHKH C MO3UIUI
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MMPUPOIAHYIO CPEY;

pa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XMMHUU B COOTBETCTBHUH C KMU3HEHHBIMHU MOTPEOHOCTSIMU, HCIIOIH30BaTh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTUH I TIOMCKA M aHaln3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COICPIKAHMS,

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOMIOJATeNbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPbBIE
OCOOCHHO HEOOXOAMMBI, B YACTHOCTH, MpPH IUIAHUPOBAHWU U MPOBEICHHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIHUTAaHHE Yy oOyyaroumxcs YOSXKIEHHOCTH B T'yMaHHUCTUYECKOU
HANpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMOHATBHOTO MPUPOIOTIONB30BAHUS, TIOTIOJIHEHUSI SHEPTETHUECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TakXKe NPUOOPETEHUs OIbITa
WCTIOJIb30BaHUS TOJIyYCHHBIX 3HAHWKA Il TPUHATHS TPAMOTHBIX PEIICHHHA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpenHero oOImero oOpa3oBaHUSI MPEAMET «XUMHUS»
0a30BOro ypOBHS BXOAMT B COCTaB MpEeAMETHOHN obsacTu «EcTecTBeHHO-Hay4YHbIE
PEIMEThBD.

OO1ee yncno 4acoB, OTBEAEHHBIX AJISl U3YUYEHUS XUMUH, Ha 0a30BOM ypOBHE
cpeaHero oomiero oopaszoBanusi, cocrapiseT 68 vacos: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
POCTEUIINE TNPEICTABUTENN QJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA Psii. DTUJIEH U MPOMUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHUE CBOMCTBA (pEaKlMU TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TMIpATALIH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
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cocmaes, cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIMMHA K
Pa3IMYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W HOIyTHBIE
HeTsaHble Ta3pl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepadoTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATAIMTUYECKUW), nupoau3. I[Ipomykrer
nepepaboTku He(pTH, UX NPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHBbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpALICHUIA:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIeIMpOBAHHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJlOr€HONPOU3BOIHBIX, TPOBECHUE NPAKTUUECKON PabOThI: MOJyY€HHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3agaqu.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranu4eckue CoOeJUHEHUS

[IpenenpHple OOHOATOMHBIE CIHUPTHL. METaHOJN MW JTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHE. BoaopoaHbie CBSI3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OJTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIOaToOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprHa U 3TUIEHTIIMKOJIS.

@deHoJ: CTPOCHHE MOJIEKYJIbl, (PU3NYECKHUEe U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anmpnerugpl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHHS M BOCCTAHOBJIEHUS,
KAauECTBEHHBIE PEAKLIMH), TIOJyYECHHUE U TIPUMEHEHNE.

ONHOOCHOBHBIE TpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICHIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.




Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonorunueckas
POJIb KUPOB.

VYrneBonpl: cocTtaB, KjiaccU(UKaIUs ~ yriaeBoAOB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — npocTeimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
ruapokcuaom Meau(ll), okmcieHne amMMUavYHBIM pacTBOpoM okcuma cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie monuMepbl. CTpoeHue kpaxmala U
Heuoo3bl. PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAuECTBEHHAsI PEAKIIUS C HOJOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
IpoBeJCHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJa
okcunoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJICHCTBHE TJIUIIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3lammopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienysi 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTA PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKIIIH).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranuueckue coeauHenus. Gusnveckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIDHBIE coelnuHEeHMs. llepBruuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHUE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0JICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OElIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS]

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPU3ALS U MOJTUKOHIEHCALUS.



OKCHEepUMEHTAIbHBIE METOIbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MeXnpeaMeTHBIC CBSI3H.

Peanm3arus MeXnpeIMETHBIX CBA3CH MPU M3yUYECHUU OPTraHNYECKONH XUMHUH B
10 kiacce OCYUIECTBISETCA YEpe3 HCIOJb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMIUXCS CHCTEMHBIMHU TSI OTIASITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUNoTe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukamus, mepuoanIHOCTb, HaOIIOICHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

duszuka: wmaTepus, DOHEprus, Macca, aroM, OJJEKTPOH, MOJIEKYyIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (DU3NUYECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
PECYpPCBHIL.

TexHonoTHs: TNHINEeBBIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO TUTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. IINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoguyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHYECKUX DJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPYyIIaM U MEePUOJaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.
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CrpoeHue BeliecTBa. XUMHUYECKass CBsI3b. BuAbl XHUMHUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJICHTHONM XWMHYECKOW CBS3M (OOMEHHBIM W JOHOPHO-
akuentopHsil). Bomoponanass cBsi3b. BaneHTHOCTb. JIEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJISpHOTO UM HEMOJICKYJISIDHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMmax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J11 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKNX BelEeCcTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJIEKAIUX K PAa3JIMYHbIM KJIaccaM.

Xumuueckass — peakuusa. Kimaccupukanuss —XUMHUECKMX — peakiuil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUECKUX PEAKIIMSX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTb OT pa3iaudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tadiui «Ileprogudeckas cucrema XuMuaeckux siaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HAOIIOJACHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUh HOHHOTO oOMeHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOUN pEaKIum».

PacuétHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMUYECKHAE PACUEThI, PACU€Thl C HCHOJIb30BAHUEM IIOHATUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosnoxkenne HemetayuioB B Ilepuwogmueckoi  cucteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
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@du3nyecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAJUIOB (HAa mpuMepe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAJUIOB (TaJOre€HOB, CEpPbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COSTUHEHUN).

[IprMeHeHNE Ba)XHENIIMX HEMETAIIOB U KX COCUHEHHU.

Meramnel. Ilonoxenne meramnoB B [leprognueckoil cucremMe XMMHUYECKUX
anemenToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. OOmme gusnueckue cBoricTBa MeTauioB. CriiaBbl METaJIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX METAUIOB (HATPUM, Kajluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
M3YYEHHUE KOJUICKIUU «MeTallibl M CIUIaBbI», OOpPa3llOB HEMETAJIOB, pElICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PacTBOpaMU
KHUCIIOT U IIeJI0Uei, KaYECTBEHHBIE PEAKIIMU Ha KATHOHBI METAJLIOB).

PacuétHble 3anaumn.

Pacuétbl mMaccel BelllecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILLIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMuu B 0O€CrieUYeHUM DKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIHMOHHbIE MAaTEepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKA: MpaBWJIAa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia OE30MACHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMUHU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.
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Peanuzamuss  MeXnpeaMEeTHBIX  CBsi3el MNpu  M3ydeHUH  oOmeil u
HEopraHnyeckoil xumuu B 11 Kiacce OCyIIECTBIISIETCS Yepe3 MCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TOHATHH, SBISIOMIMXCS
CUCTEMHBIMHU ISl OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTUPOBAHKE, U3MEPEHHE, SBJICHUE.

dusuka: MaTepus, YHEPrHsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paJIM0AKTUBHOCTb, MOJIEKYJIA, SHEPTETUUYECKUIM YPOBEHb, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKHUE BEIUYUHBI U €IUHULIBI X
U3MEPEHHSI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTh, METAJUTyprHsi, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEePHAIOB, CEIHCKOXO3AWCTBEHHOE IPOU3BOJICTBO, MHUIIIEBAs
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX IpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pHAJIOB,
AIIEKTPOHHASI IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHBIM W TpeaAMeTHbIM). HayyHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PEe3YyJbTAaTOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CpPEIHEro
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIONMNAE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIEHUN JTMUYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESATEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMM YCTAaHOBKAMH, MPUCYUIMMH LEI0CTHON
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUYECKON KYJIbTYpPhl U CLIOCOOHOCTH CTaBUTh
LN U CTPOUTH KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM UM BOCHUTATENbHOM JEATEIbHOCTH B COOTBETCTBUH C
I'YMaHUCTHUYECKUMHU, COLIMOKYIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPAa3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJarommxcs.

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YacTH:

1) rpaaIaHCKOro BOCIMTAHUS:

OCO3HaHUs 00YYarOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)XCHHS K 3aKOHY U MPABOTIOPSIKY;
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NPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBUjaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apTyMEHTHI IPYTUX IPU aHAIHU3€ PA3TUYHBIX BUJIOB YUYECOHOM 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAydYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUSI TOTO, YTO JOCTH)KEHHS HAyKH €CTh pPE3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KpPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOTO TPYJ1a YYEHBIX U IPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WH(QOpMalMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEIEHUE M IOCTYIIKM CBOMX TOBApUILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
MOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMYy U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TIpaBWJI 0Oe30macHOro oOpalleHHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOLUIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:
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KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-UCCIIENOBATEILCKON
NESITEIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M  JPYrMX BHOAX
JIESITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUH NPAKTHYECKUX 3a1ad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO MPOGECCHuil pa3IudHOrO pPojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI TI0 XUMHUMU;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U Pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaJIbHOM TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccuu U pean3aluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJIE, KaK HCTOUHHKY
CYILIECTBOBAHMS KU3HHU HA 3EMIIE;

MOHMMAHMS TJIOOAJTBLHOIO XapakTepa HSKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELIEHHs] BOIPOCOB PAIMOHAIIBHOTO MPUPOAOTOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOUIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpPUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
onbITa NEATEeIIbHOCTH HKOJIOTUYECKON HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
dbopMHUpOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH TMpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOMN
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pPOJK B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIICHUHU TI00aTbHBIX TTPOOIEM
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YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECIEUYECHUU YCIOBUI
YCIEIIHOTO TPpyJa M SKOJOTHYECKH KOM(OPTHON JKM3HU KaXKIOrOo dIeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHHMaHUs CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NOJIy4aeMbl€ 3HAHUS JJI aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIIEr0 MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHbIE 3aKIIOUCHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LEJIbI0 TMOJyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus: mpoOieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEphIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTAMU;

HMHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHATbHOM
NEATEIBbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XUMHUs» Ha
YpOBHE CcpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopmupoBaHUs MUPOBO33PEHUS oOyyJaronmxcs
MEXIUCIUIUTMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
[ETIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cHeuu@uKky MeTOJ0B TMO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliece, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleOBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKIHMOHAIBHON
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroInXCs;
CIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE PEe3yiabTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.
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OBaanenne YHHBeEpPCATbHBIMHA Y4eOHbIMU NMO3HABATeIbHbIMHU
AeCTBUSIMM:

1) 0a30BbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOSITeIbHO  (OPMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeNeNATh LEeNU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C MMOCTABICHHBIMU IEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMU MPUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKKU TOHATUM M YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBIICHUI;

BBEIOMpPATh OCHOBAaHUS H KPUTEpUH IS KIACCU(DHUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIUii;

YCTAHABJIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXJIeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaAJIOTUM), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUUA CUMBOJINYECKHE
(3HaKOBBIE) MOJICINIH, MPEOOPA30OBHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMpU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHX 3aj1ad,
MIPUMEHATh HA3BAaHHBIEC MOJIEIbHbBIC MPEICTABICHUS VISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HefiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4HOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKUunii;

dbopMyIMpOBaThH 1EJU U 3a/1a4W UCCIIETOBAHMS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEJICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBINA OTUET O MPOJIEIIaHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIILHOMY
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IOMCKY METOJIOB pEUIEHUS MNPaKTUYECKHUX 3a/1ad, NPUMEHEHHUIO pa3InYHbIX
METO/I0B [TO3HAHHS.

3) padora c ungopmanueii:

OPUEHTHPOBATbCS B PA3IMYHBIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHMUYECKOTO COJEp)KaHus, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WHAOOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTD;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
orbope wuHpOpPMAIUU, HEOOXOAUMOM JUIS BBINOJHEHUS YYEOHBIX 3aja4
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KAyeCTBE CpeacTBa NpH paboTe C
XUMUYECKOM uH(pOpMalMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCIOJIb30BaTh U INpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHE CPEACTBA
HaIJISIHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHHMKATHBHBIMH JeHCTBUSMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCUM,  BBICKa3bIBaTh  HJIeH, (OPMYJIHpPOBATh CBOU  MNPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

BBICTYNATh C MpE3eHTalUell pe3yJbTaTOB IO3HABATENBHOW JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUYECKOW paboThl MO0 HUCCIEI0BAHUIO CBOWMCTB
U3y4aeMbIX BEILECTB, peajln3aluu y4eOHOro npoekta u (GopMyJIupoBaTh BHIBOJbBI
N0 pe3yJbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OgByaieHue YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUSMM:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenesis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii aJrOpUTM JACUCTBUN TpHU
BBINIOJIHEHUHU YYEOHBIX U HCCIEAOBATEeNbCKUX 3aJad, BbIOMpaTh Hauboliee
3¢ (GEeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;
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OCyHICCTBJATE CAMOKOHTPOJIb CBOEH ACATCIIPHOCTH Ha OCHOBC CaMOdHaIn3a
H CaMOOILICHKMU.

IHNPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHble pe3ylbTaThl OCBOCHUS Kypca «OpraHuueckas XUMUS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TIO3HAHHH SIBICHUI
npuposbl, B (GOPMUPOBAHMU MBINUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOU TPaMOTHOCTH, HEOOXOIUMOM JIJIs1 peLICHUS MPAKTUYECKUX 3a/1a4
U 9KOJOTM4e€CKHM 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[0POBBIO M MPHUPOAHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, »3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAIECHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas U COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
pajuKai, U30MepHUs, U30MEPbI, TOMOJIOTHYECKHUI PsiJl, TOMOJIOTH, YTJI€BOAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COEAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannueckux Bemects A. M. BytiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI S3bIK XUMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE TMOHUMAHUSI TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCITOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JEATEIbHOCTH YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME TMOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYH) CHMBOJIUKY LIS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Ppa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HMX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;
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c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIACCy/Tpynne COequHEHUN (yIJIeBOJOPOABI, KHCIOPOA U a30TCOACPIKAIINE
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEAMHEHUs), [aBaTb KM Ha3BaHUS I10
cucremarudeckod Homenkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
HA3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHICH, MPOTMWICH, alleTUJICH,
ATWICHTJINKOb, TJHIECPUH, (eHol, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbHUHASI
KHCIIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3HM B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh YMEHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, ATWJICH, MPOIMJICH, alleTHJICH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIUHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WUJIU TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJAETh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbIX B XUMUW TIPH U3YYCHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JJIl TPUHITHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBSA3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM ¥ JTabOpaTOPHBIM OOOpYZOBaHUEM, a TaKKe MpaBuia OOpaIeHus: C
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BEIIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBITOJHEHHUIO JTa00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBIMOJHATH XUMUYECKUH
HKCIIEPUMEHT (TIPEeBpaILEHUs OPTraHUYECKUX BEIIECTB MPU HArPEBAHUHU, MMOTYUYEHUE
TWIIEHA M M3YyYEHHE €ro CBOMCTB, KayeCTBEHHBIE PEAKIMU OPraHUuYECKUX
BEILIECTB, JICHATypalus OCJIKOB NMpPU HArpeBaHUM, I[BETHBIC PEAKIMU OEJIKOB) B
COOTBETCTBHMHM C TpaBWJIAaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJCTABISATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alucH YPaBHEHHM COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBAa MAacCOBOM
uHdopmarnuu, MaTepHeT u apyrux);

COPMUPOBAHHOCTH ~ yYMEHHUW  COONIOAaTh  MpaBUia  SKOJIOTMUYECKU
L€JI€CO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOH JEATEIBHOCTH B LEIAX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpenbl, OCO3HABATh
OMAaCHOCTh BO3/JICHCTBHUS Ha >KUBBIE OPTraHU3MBI OMPEICIEHHBIX OPraHUYECKUX
BelIeCcTB, NOHUMas cmbica nokazarens 11K, mosicHATe Ha mpumepax CrocoObl
YMEHBILIEHUS M TMPEAOTBPAILlEHUS] HMX BPEIHOTO BO3JEUCTBUS Ha OpPraHU3M
YEJI0BEKa;

Ui 00Yy4aronIuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUISL CIIETBIX M CJIA0OBUIAALIMX OOYyYarolUMXcs: YMEHHE HCIIONb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpailins nis 3anucu XMMUYECKHUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD) OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUW KapTUHBI MHpA, POJIUM XUMHHM B TIO3HAHUM SIBJICHUUN
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIsI PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M MPUPOTHOMN

cpene;
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BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIAraloIye MOHATUSA (XMMHYECKUH BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJa, MOJb, MOJSAPHBI 00BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCICHHS, XMMUAYECKAsl CBSI3b
(KoBaJIGHTHAs, MOHHAs, METANTMYECKas, BOJIOPOJIHAS ), KPUCTAJUITMYECKasl PEIIETKa,
TUNBl XUMHYECKHX  PpPEAKIUH, PaCTBOpP, JJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJUTUYECKAS JIUCCOLUUALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peaklMi, XUMHYECKOE€ pPaBHOBECHE);, TEOPHUH W 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUs SHEPTUU
MpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUU SA3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKUX SBIICHUM, (PAKTOJOTHUUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUN M 0€30IMaCHOM HCIIOJB30BAaHNU BOKHEUIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHITUSA MPH
OINMCAaHUU HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUUYECKYI0 CHMBOJIMUKY JIJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbpie Ha3BaHUS OTACIBHBIX
HEOPTaHMYECKUX BeIlIecTB (yrapHbli Ta3, YIJIEKUCIBIM Ta3, aMMHaK, TaméHas
H3BECTh, HETaIIEHAsI U3BECTh, TUThEBAs CO/A, TUPHUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OINPEJICSATh BaJICHTHOCTh M CTEIICHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIUHECHUSX, THUII
KPUCTAJUTMYECKON PENIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIsIpHas,
HMOHHas, METANIMYECKAs ), XapaKTep CPe/lbl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIMHCHMI;

c(hOpMHUPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MPUHAJICKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBY K OMNPEACIIEHHOMY Kiaccy/TpyIre
COEIMHEHUMN (MPOCThIE BEIIECTBA — METAJJIBI U HEMETAJIIbl, OKCUbI, OCHOBaHUS,
KHCJIOTHI, aM()OTEepHBIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBIC]I TIEPUOANYECKOTO 3aKoHa /JI.
W. MenneneeBa 1 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKITUU;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHUX »dJieMeHTOB 1-4 mnepuonoB Ileproandeckoil CUCTEMBI
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xumudeckux snemeHToB JI. M. MennueneeBa, WCIONB3ys NOHATHA «S-, P-, O-
AJIEKTPOHHBIE opOuTanmy, «QHEPTETUYECKUE YPOBHI, OOBSICHSTH
3aKOHOMEPHOCTHA MU3MEHEHUSI CBOWCTB XMMUYECKHUX JIEMEHTOB U UX COCIUHEHUM
1o nepuoAaM u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. H.
Menneneena;

cOPMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XAMHUYECKHME CBOWMCTBA HEOPraHUYECKHX BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIIIOBOMY
ahdexTy peaknu, W3MEHEHUIO CTEMEeHEH OKHCIICHHS SJEMEHTOB, 0OpaTHUMOCTH
peaKkIfy, Y4acTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3IHUUHBIX
THUIIOB, TIOJIHBIC U COKpAIIEHHBIC YPAaBHEHUS PEaKIMi HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEaKIMH, MOATBEPKAAIOIINE
KAQ4ECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKMX BELIECTB, PAaClO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPacKpbIBaThb CYHIHOCTb  OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
peaKIuu OT Pa3IUyYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOIO0 PAaBHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (npunuun Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XWMUYECKHE TIPOIECCHI,
JIe)KAIME B OCHOBE NMPOMBILNUIEHHOIO ITOJIYyYEHUsI CEPHOM KHCIJIOTHI, aMMHAKA, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOAUTH BBIYMCIEHHUS C HCIOJIb30BaHUEM
MIOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XMMHYECKUX PEaKIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOTO 3((eKTa peakiuid Ha OCHOBE 3aKOHOB COXPAaHEHMS] MacChl
BEIIECTB, IPEBPALLCHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM ¥ JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIieHus: C
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BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO JTa0OPaTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh M BBINOJHATH XHUMHUYECKUN
HKCIEPUMEHT (Pa3yIoKEHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBUU KaTajlu3aropa,
ONPENEICHUE Cpelpl pPacTBOPOB BEIIECTB C IOMOLIBID  YHUBEPCAIBHOIO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKlvy,
peaklMd MOHHOIO OOMEHAa, KaYeCTBEHHBIE PEaKUUU Ha cyinb(ar-, KapOoHaT- U
XJIOPUI-AaHUOHBI, HA KaTUOH AMMOHHSI, PELIEHUE DKCIIEPUMMEHTAIbHBIX 3a/1ad II0
temaM «Metamisl» U «HemeTtannel») B COOTBETCTBHM C IpaBUJIAMHU TEXHUKU
0e30MacHOCTH IIpU OOpallleHNH C BELIECTBAMH U J1aDOpaTOPHBIM 000pPYI0BaHUEM,
NOPEJCTaBISITh PE3yabTaThl XUMHUYECKOTO OSKCIepUMEHTa B QopMme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUl W (OPMYyITUPOBATH BBIBOJBI Ha OCHOBE
ITUX PE3YNbTATOB;

C()OPMUPOBAHHOCTb YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMUYECKYIO
uH(pOpMAIMIO, TMOJY4aeMYyK0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOMU
KOMMYHUKaIH, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOAaTh  TpaBWJia  AKOJOTHYECKHU
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXpPAaHEHMsS CBOEr0 3J0POBbS MU OKPYXKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABAThH
OIMACHOCTh BO3/ACHCTBUS HA )KMBBIE OPraHU3Mbl ONPEIECIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, moscHAT, Ha mpuMepax CcHocoObl yMEHBIIEHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obOo3HaueHui JI. bpaiinsg ns 3anmucn XMMUYECKHX

dbopmy.

25



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBaHue KosmmuecTBo Bocnurarte/ibHble KOMIIOHEHTbI
dyekTpoHHbIE (LM POBbLIE)
Ne ni/n pa3aesioB U TeM 4acoB
o0pa3oBaTejbHbIe pecypchl
MpPOrpaMMbl Bcero
[ToOy>x1eHue MKOILHUKOB COONIIOAATh Ha
ypOKe 0OLIeTpUHSITHIE HOPMBI IOBEJICHHS,
MpaBuiIa OOLICHHUS CO CTAPIIUMHU
(yuuTensiMu) U CBEpCTHUKAMU
(IIKOJIBHUKAMHU ), IPUHLMIIBI Y4eOHOM
JUCIUIUIMHBL U CAMOOPTraHU3aIINH,
I[IpeaMeT OpraHuYecKoi COIJIacHO YcTaBa LKoJIbl, [IpaBuiiam
bubmmoteka [IOK
xumun. Teopus BHYTPEHHET0 pacropsiJika MIKOJIbI.
https://lesson.edu.ru/04/10
11 CTPOEHMS OPTaHUYECKUX 3
. Vcnonp30BaHue BOCIUTATEIBHBIX
coenuHeHui A. M. .
BO3MOXHOCTEH coJiepxkaHus yueOHOro
byrneposa
IpeaMeTa yepes IEMOHCTPALUIO JIETSIM
MIPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
TTOBEICHHSI, TIPOSIBIICHUS YEIIOBEKOIIOOHS 1
T00pOCepICIHOCTH, Yepe3 Toa00P
COOTBETCTBYIOIINX TEKCTOB JIJISl YTCHHUS,
3a7a4 U1 pEIICHUs], KEeWCOB U JUCKYCCHI
Hroro no pasneny 3
21 [Ipenenbubie 5 bubnnorexka HOK [IpuMeHeHne Ha ypOKe HHTEPAaKTUBHBIX
' YIII€BOAOPOIBI — https://lesson.edu.ru/04/10 (bopM paboTHI yIaNUXCsl, CTUMYTHPYIOIIHX
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

2.2

2.3

2.4

aJIKaHbI

Henpenenbubie
YII€BOJAOPO/bL: AJIKEHBI,
ANIKaINCHBI, AJIKMHBI

ApomaTtnueckue
YTIEBOAOPOIBI

[TpupoHBIE HCTOUHUKHI
YTJIEBOJOPOIOB U UX
nepepabdoTka

bubmuorexa [JOK
https://lesson.edu.ru/04/10

bu6nmoreka [IOK
https://lesson.edu.ru/04/10

bubnuoreka [IOK
https://lesson.edu.ru/04/10

MO3HABATEIHHYIO0 MOTHBAIIHMIO IIKOJIHHUKOB,
KOTOpBIE JAI0T YYalUMCs BO3MOKHOCTh
pUOOPECTH OMBIT BEACHUS
KOHCTPYKTHBHOTO JIMAJIOTa; TPYIIIOBOM
paboTHl WK pabOTHI B Iapax, KOTOPBIC ydat
IIKOJILHUKOB KOMaHAHOU paboTe u
B3aMMOJCHCTBHIO C IPYTHUMH JIETHMHU.
AxTHBU3aIYs TO3HABATCILHON
JIeITeIbHOCTHU

AXTHBH3aIMS TT03HABATEIIFHOM

IEeITEIbHOCTH
Opranm3anus medcTBa MOTUBUPOBAHHBIX U
SPYAUPOBAHHBIX YUAIIUXCS HAJ X
HEYCIEBAIOIIMMH OTHOKJIACCHUKAMH,
JIAIOIIEro MIKOJILHUKAM COLMAILHO
3HAYUMBINA OMBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIITH.
NunnumnpoBanue U nogaepxka
HUCCIEI0BATEILCKON IEITCIbHOCTH
IIKOJILHUKOB B paMKax peaii3aii MU
WHJIUBUAYAIBHBIX U TPYIIIOBBIX
HCCTIEA0BATENIbCKUX MPOEKTOB, TTOMOTAET
MPUOOPECTH HABBIK CAMOCTOSITETHHOTO
peIIeHust TEOPETUUECKON MPOOITIEMBI,
odopMIIeHUST COOCTBEHHBIX HUJIeH, HABBIK
YBaXXUTEIBHOTO OTHOLIEHUS K UYKUM
uaesM, oOpMICHHBIM B paboTax APYrux
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

UCCIIeIoBaTeNeH, HaBBIK MTyOINYHOTO
BBICTYIUICHHUSI IIEpE]] Ay TUTOPUEH,
apryMEHTUPOBAHHS U OTCTAUBAHUS CBOEH
TOYKH 3pCHUSI.

Hroro mo pazueny 13
bubnuorexa [JOK NuanuuupoBanue u nogaepxxka
https://lesson.edu.ru/04/10 HCCIIEI0BATEIbCKON ACITEIbHOCTH
3.1 Cnuprel. ®enon 3
IIKOJILHUKOB B paMKax pean3aiiy MU
WHIUBUAYAIBHBIX U TPYIIIOBBIX
Bu6muorexa [LIOK HCCIIEIOBATENbCKUX TIPOEKTOB.
AJLIeruael.
https://lesson.edu.ru/04/10 Opranu3zanus medcTBa MOTUBUPOBAHHBIX
3.2 KapOoHOBBIE KUCITOTHI. 7
Y DPYAUPOBAHHBIX YUALTUXCS HAJ| KX
CrnoxHble 3¢upbl
HEYCIIEBAOIIUMHU OTHOKIACCHUKAMH,
Bu6muorexa [JOK JAIOIIETO MTKOJIBHUKAM COITUATBHO
https://lesson.edu.ru/04/10 3HAYUMBIHA OTIBIT COTPYAHUYECTBA U
3.3 YT7eBoIbl 3 B3aMMHON ITOMOIIIH.
Hroro no pasneny 13
anmmmnpoBanue ¥ mogaep kKka
Bubmorexa LIOK e
HCCIIeIOBATEIILCKOM JIeITeTbHOCTH
AMUHBL https://lesson.edu.ru/04/10
4.1 3 IIKOJIBHUKOB B paMKax peajqnu3aluy MU
AMUHOKHUCIOTHI. benku
WHIUBUAYAIBHBIX U TPYIIIOBBIX
HCCIIeIOBATENbCKUX MTPOEKTOB
Hroro o pazneny 3
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[TInactmaccel. Kayuyku.

bubmnoreka LIOK
https://lesson.edu.ru/04/10

[TpumeHeHre Ha yPOKE HHTEPAKTHBHBIX
(opM paboTHl yHanuxcs, CTHMYIHPYIOIIUX
M03HABATEIbHYI0 MOTHBAIIUIO IIKOJILHUKOB,
KOTOpBIC JAIOT yYaIlIUuMCsi BO3MOXHOCTb

5.1 2 MPUOOPECTH OTBIT BEICHUS
Bonoxkna .
KOHCTPYKTUBHOTI'O IMAJIOTa; TPYIIIOBOU
pa0oThI UK paboTHI B apax, KOTOPbIE y4aT
IIKOJIbHUKOB KOMaHTHOW paboTe
B3aUMOJEUCTBUIO C IPYTUMHU JI€THMHU.
Hroro no paszneny 2
OBILIEE KOJIMYECTBO YACOB 34
[10 ITPOI'PAMME
11 KJIACC
HaumeHoBaHue KosnunuectBo BocnuraresbHbIe KOMIIOHEHTBI
DJIeKTpOHHbIe (LM (pOBHIE)
Ne ni/m pa3esnoB U TeM 4yacoB
o0pa3oBaTe/bHbIC PeCypPChl
MPOrpaMMbI Bcero
[ToOy>kaeHune MKOoJIBHUKOB COOII0AATh Ha
CrpoeHune aTOMOB. ypOKe OOLIeTpUHSThIE HOPMbI IOBEJICHUS,
IIepuoarueckuit 3aK0H U bubmmoreka [IOK IpaBuiIa OOILIEHHUS CO CTAPIIUMHU
1.1 [Teproandeckas cucrtema 3 https://lesson.edu.ru/04/11 (yJuTensMu) ¥ CBepCTHUKAMHU

XUMHNYECKHUX DJICMCHTOB
. . MenneneeBa

(IIKOJIBHUKAMHU ), IPUHIIMITBI Y4eOHOM
JUCIUIUIMHBL 1 CaMOOpraHU3alluHy,
corjacHo Ycrasa mkoJbl, [IpaBuiam
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BHYTPEHHETO PACIOpsiIKa IIKOJIbI.

AKTHBHU3a1M TI03HABATEILHON
NEATEIBLHOCTH.

C bubmnoreka LIOK AKTHUBHU3AIHA IO3HABATEILHON
TPOEHHUE BEIIECTBA.
1.2 P 4 https://lesson.edu.ru/04/11 IEATEIbHOCTH
MHuoroo0pa3ue BeIecTB
[IpuMeHeHre Ha YPOKE HHTEPAKTHBHBIX
¢dbopm paboThI ydanuxcs,
CTHUMYJIUPYIOIIUX ITO3HABATEIBHYIO
MOTHBAIIHIO IIKOJBHUKOB; TUCKYCCHH,
bubmuorexa [JOK Y
KOTODPBIE JAIOT YYAIIUMCSA BO3MOKHOCTD
1.3 XUMHYECKUE peaKkuu 6 https://lesson.edu.ru/04/11 P i
MPUOOPECTH OMBIT BeICHUS
KOHCTPYKTHBHOTO JIHAJIOTa; TPYIITOBOM
paboThI MM PpabOTHI B TTapax, KOTOPHIE
ydaT IKOJLHUKOB KOMaHJIHOH paboTe u
B3aMMO/ICHCTBUIO C IPYTUMHU JICTHMHU.
Hroro no pasneny 13
bu6mmoreka [IOK NuaunnunpoBanue u noaaepxxka
2.1 MeTambl 6 https://lesson.edu.ru/04/11 HUCCIENOBATENBCKON IESTEIBHOCTH
IIKOJILHUKOB B PAMKax pealiu3aliiil UMU
WH/IMBUYATbHBIX M TPYIIIIOBBIX
bubnuoreka [IOK
HCCIIeIOBATENbCKUX MTPOEKTOB,
2.2 Hemeramnsl 9 https://lesson.edu.ru/04/11

(bOpMI/IpOBaHI/IC HaBBIKOB CaMOCTOATCIBHOT'O

pelIeHust TEOPETUYECKON TTPOOIIEMBI,

30


https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

oopmieHns COOCTBEHHBIX HJIeH, HABBIK
YBaXUTEIBHOIO OTHOLIEHUS K YyKUM
uaesM, oOpMICHHBIM B paboTax APYrux
uccienoBaTesnei, HaBbIK MMyOJIUYHOTO
BBICTYIUICHUS IIEpe]] ayIUTOPUEH,
apryMEHTUPOBAHUS U OTCTAUBAHUs CBOEH
TOYKH 3PEHUS.

2.3

CBs3b HCOPIraHNYCCKUX U
OpTraHHUYCCKUX BCIICCTB

Hroro no pasneny

17

bu6mmoteka [IOK
https://lesson.edu.ru/04/11

[IpumeHneHue Ha ypoKe UHTEPAKTUBHBIX
(hopM paboTHI yHamuxcs, CTHMYIHPYIOIIUX
[103HABATEJIbHYIO0 MOTUBALIMIO IIKOJIbHUKOB,
KOTOpBIE JAIOT y4YalllUMCsl BO3MOKHOCTh
IpUOOPECTH OMBIT BEACHUS
KOHCTPYKTUBHOT'O IMAJIOTa; TPYIIIOBOU
paboThI UK paboTHI B apax, KOTOPbIE y4aT
HIKOJIbHUKOB KOMaHHOH paboTe n
B3aUMO/JICHCTBUIO C IPYTUMH JI€TbMHU.

3.1

XUMHS U KU3Hb

bu6mmoteka [IOK
https://lesson.edu.ru/04/11

[IpumeHeHne Ha YPOKE HHTEPAKTUBHBIX
(dhopm paboTHl ydamuxcs, CTAMYJIAPYIOIIIX
MO3HABATEIHHYI0 MOTHBAIIHIO IITKOJIHHUKOB,
KOTOPBIE JTAIOT YYaIIMMCsI BO3MOXHOCTb
MPHUOOPECTH OMBIT BEJICHUS
KOHCTPYKTHUBHOTO JIAJIOra; IPYyNIOBOH
paboThI UK paboThHI B apax, KOTOPbIE y4aT
HIKOJIbHUKOB KOMaHHOH paboTe u
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Hroro no pazneny

B3aUMOJCHUCTBUIO C IPYTUMU JETHMU.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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