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INOACHUTEJIBHASA 3AIINCKA

IIporpamMma mo XMMHMH Ha YpPOBHE CpeAHEro oomero obpa3oBaHMs pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Odenepanuny, TpeOoBaHMH K pe3ynbraTaM OcCBOeHHMs (enepaiibHOM  00pa3oBaTeIbHON
nporpamMmMbl cpenHero obmero oopazosanus (POIl COO), npeacraBiennbix B dengepaibHoM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpenmMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaTM3yIoLINX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBbl, 1 OCHOBHBIX NOJOXEeHUN «CTpaTteruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XHWMHUH, K OIPEACTCHHUIO O0Omei
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUS U PA3BUTUSA O0YYarOIUXCS CPEeICTBAMU y4eOHOro Mpeamera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIEC MOJOXKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHHMe, IOJy4aeMO€ BBITYCKHMKaMHU  00Ieo0pa3oBaTebHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, NPUCYIIUX LEIOCTHOM CHUCTEME XHMHUYECKOro 00pa3oBaHus. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
ob1rero obpa3oBaHusl CpeCTBAMH Y4€OHOTO TpeaMeTa «XuMUs», COAEPKaHHEe U TOCTPOEHUE
KOTOPOIO ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4ETOM CHEIM(DUKM HAyKU XHMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe C y4ETOM OOIIMX
Heseil ¥ NPUHIMIIOB, XapaKTePU3YIOLMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHsI KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAayK UTPaeT 0COOYI0 POjib B COBPEMEHHOM
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHKE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIeHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHHUSI.

TecHo B3aMMOAEWCTBYS C JpYIMMHM €CTECTBEHHBIMM HayKaMHM, XUMHUS CTaja
HEOTHEMJIEMON YacThbi0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOTO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHass XMMHUsl KaK HayKa CO3HJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIeHUE NI00aNbHBIX MPOOJIeM YCTOWYHBOTO PAa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM ¢ OOIMMH LENSIMH M HPUHIUIIAMU CPEJHEro o0Iero odpa3zoBaHus
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKJIIOYEHHS B JKU3Hb COLIMYMa,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapisroliuMu  npeamera «XUMHsS» ABISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMH» 1 «OO011asi 1 HeOpraHMyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SBIISIIOTCSI OCHOBBI 0230BOM HAyKM: CUCTEMA 3HAHUH M0 HEOPraHMYECKOW XMMHUH (C BKJIIOUCHHEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMbI 3HAHUU
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHI, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa conepkanus KypcoB — «Opranuueckas xumus» u «O0Imias 1 HeopraHudeckas
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHUEM 3HAHUU Ha
OonpeAci€HHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKHUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEILECTB.
Csenenusi 00 M3ydyaeMblX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOJIOB JI0
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHUU IOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBSI3H, KIAaCCH(UKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Tox HOBBIM YIJIOM 3peHHS B IpeaMeTe «XHMHs» 0a30BOTO YPOBHS pacCMaTpPUBACTCS
U3YYCHHBII Ha YPOBHE OCHOBHOTO OOIIEro oO0pa30BaHUS TEOPETHUSCKUW MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYAIOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATHh
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
riry0Xe TMOHSATh HCTOPUYECKOe W3MEHeHHe (PYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Ennnas cucrema 3HaHUM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSIX IPOTEKAaHUS
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBKEHHUS K TMPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH(MOPMAIIMIO U NMPUMEHATH €€ JJIsl TOTOJHEHUsI 3HAHUN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaroInXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsl TOHUMaHUS (PUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHN MEXKIy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
OSHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mnane pemieHus 3amad BOCHUTAHUS, PA3BUTHUS W COLMAIH3AIUU OOYYArOIIMXCS
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOJBI K OMPEACIICHUIO COJEPKaHUS W TIOCTPOCHUS
npeaMeTa MpeayCcMaTpuBaoT (HOPMUPOBAHUE YHUBEPCATBHBIX yUEOHBIX JEHCTBUMN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MONCKa, aHAIN3a 1
00paboTku uWHPOpMAIUK, HEOOXOMUMBIX JJs TPUOOpPETEHHS ONbITa TMPAKTHYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHUHU.

B npakTuke npenogaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs, TakK
M Ha YypOBHE cpemHero oOmero oOpa3oBaHus, TPH ONPEAEIEHUH COJEPKATeIbHOU
XapaKTepUCTUKU LEeJed H3y4YeHMs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOopMUpPOBaHME OCHOB XHUMHUYECKOW HaykHm Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW MEATeIbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAUMYECKOW TOYKH 3pEHUs TaKoul MOoIxod K
ONPEICTICHUIO LIeJIeH N3YUEHUS IIPEIMETA SIBIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO AaHHOW TOYKE 3PEHHMS TJIABHBIMHU LEISIMH M3Y4YEHUS NMpeaMeTra «XUMUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBISIOTCS:



. dbopMUpOBaHUE CUCTEMBl XHMHUYECKUX 3HAHWN KaK Ba)KHEUIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B OCHOBE KOTOpPOM JIeKaT KIIOYEBbIE TOHSATHS,
(dbyHaaMeHTaNbHbBIe 3aKOHBI U TEOPUM XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U MOHHMMAaHUE
CYILIHOCTH JOCTYIMHBIX 000OIIEHUI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HaKOMJICHHE C UCTOpUe
WX Pa3BUTHUA U CTAHOBJICHUS;

J dbopMupoBaHHEe U pPa3BUTHE NPEJICTABICHUNA O HAayYHbIX METOAAaX IO3HaHUS
BEIIECTB U XUMUYECKUX PEaKIHi, HEOOXOAUMBIX AJIs MPUOOPETEHHS] YMEHHUI OPUEHTHPOBATHCS
B MHUpPE BEIIECTB U XUMHUYECKHUX SIBIICHUU, UMEIOIIUX MECTO B IMPHUPOJE, B MPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

J pa3sBUTHE YMEHUH W CHOCOOOB JEATENLHOCTH, CBSI3aHHBIX C HAOIIOJCHHUEM U
00BSICHEHHEM XHMHUYECKOTO 3KCIIEPHUMEHTA, COOMIOICHNEM MpaBuUi 0€30MacHOro OOpamieHus ¢
BEIIIECTBAMH.

Hapsiny ¢ atuM, copepxarenbHas XapakTepUCTUKa LieJiel U 3a7jad U3y4YeHUs IIpeaMeTa B
porpaMMe Mo XMMHUH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTeME cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOyueHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW U MPUMEHECHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cBs3u ¢ »TUM npu U3ydeHHH TpeAMeTa «XUMHUS» JIOMHUHHUPYIOIIEe 3HAUYCHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajanrtanus oO0yd4alIIMXCs K  YCIOBHMSIM JMHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHATUIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

¢bopMupoBaHue y OOy4YarOIIUXCSl KIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIIHI),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NIl PA3TUYHBIX BUJOB JEATEIBHOCTH: PEIICHHsS MTPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIUU, HEOOXOTUMBIX ISl MPUOOpPETEHHUs OIbITa
JeATEbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TakKe JJI1 OLEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30MTaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE NTO3HABATEIbHBIX UHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIb30BaTh COBPEMEHHbIE NH()OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaln3a yueOHO! U HayYHO-TIOMYIIpHON WH(DOPMALIUKA XUMHUYECKOTO
COJIepKaHuUs;

dbopMupoBaHHEe ¥ pa3BUTHE Y OOYYAIOIIMXCS AaCCOIMATHBHOTO M JIOTHYECKOTO
MBILUIEHUSI,  HAONIOAATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble  OCOOEHHO
HEOOXOUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIUTaHHE Yy oOOydarommxcs YOEeKIEHHOCTH B TYMaHMCTUYECKOW HampaBlI€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONOIB30BaHUS, TOMOJHEHUS SHEPreTHYECKUX PEeCcypcoB M COXPAHEHHUS TNPUPOIHOIO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHMsI OIbITa WCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
TPAMOTHBIX PELICHUHN B CUTYAIUAX, CBI3AHHBIX C XUMUUECKUMU SIBIICHUSIMHU.

B y4yebHOM mnmaHe cpemHero ooimero o0pa3oBaHUs MPEAMET «XHUMHUs» 0a30BOTO YPOBHSI
BXOJIUT B COCTaB MpeIMETHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO1ee 4KMcno 4acoB, OTBENEHHBIX IS U3YYCHUS XUMUU, HA 0A30BOM YPOBHE CPETHETO
obmero obpazoBaHusi, cocraBiser 68 yacoB: B 10 kiacce — 34 4vaca (1 ywac B Hexmenmo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).



COJAEP/KAHUE OBYYEHUA

10 KJIIACC
OPITAHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpenMer opraHn4ecKold XMMHUHU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHUE B IOIYYCHUH
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OcHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBA3H.

IIpencraBnenne o  kiaccudukanuum  opraHudeckux — BemiectB.  HomeHnkiarypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaruyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIICH KIIACCOB OPraHUYECKUX BELIECTB.

DKcrepuMEHTAIbHBIE METO/Ibl M3YUEHUS BELIECTB U UX MPEBpAIECHUN: 03HAKOMJIEHHE C
o0Opa3liaMu OpraHUYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBjieHue, OOyIIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, 'OMOJIOTMYECKUN psA. MeraH M 3TaH — HpocTedIIne
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XHMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUM psii. DTHIIEH U NPOMNUIEH — IPOCTEHIIINE
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLllN ), TOIYyYeHUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaxXHEWIINEe XUMUYECKHUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTUYECKUH psif. ALETHIEH —
POCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHHUE, (PM3NYECKNE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUupOBaHus, ralOTeHUPOBAHUS, TUAPATALMHU, TOPEHNUS ), TOJyYCHUE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NUECKHE U XUMUUYECKHE CBOWCTBA (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Toxyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHuPoOsanus U HUmMpoGanus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoHbIe UCTOYHHUKH YTII€BOAOPOAOB. [IpHUpoiHbIiA Ta3 U MONMyTHbIE HEPTAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEeperoHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX PUMEHEHHE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 NPOIyKThI €ro nepepadboTKu.

OKCIepUMEHTANIBHBIE METO/IBI M3YUEHUS BELIECTB M MX IPEBPAIICHUN: 03HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroap», MoiearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, MPOBEJIECHHE INPAKTHUYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!

IIpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHOJ: CTpPOEHHE, (pU3NUecKHe U
XMMHYECKHE CBOWMCTBA (pPEaKUUU C AKTUBHBIMU METaJlJIaMM, TajJOr€HOBOJOPOJaMH, TOPEHHE),
IpUMEHEHHEe. BogopoHble CBSI3U MEXAY MOJIEKYJIaMH CIUPTOB. JleliCTBHE METAaHOJIA U dTaHOJIA
Ha OpPraHu3M YEJIOBEKa.




MHOroaTOMHbIE CHUPTHL. OJTWICHTJIUKOIb W TIHUIEPUH: CTPOCHHUE, (PHU3UYECKUe U
XMMHUYECKHE CBOMCTBA (B3auMOJeCTBUE CO IMIETOYHBIMU METaJlJIaMU, Ka4eCTBEHHAsI peaKiys Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STHJICHTJIUKOJIS.

@eHo: CTPOCHHE MOJIEKYJBI, (pu3HuecKkue M XHMMHUYECKHe CBOMCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anpnerunsl U Kemowusi. DOpManbIeruj, auneTalbIeTHA: CTpPOCHHE, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/ieTIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbHHAsA U YKCYCHAsi KHCIIOTBI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIusl
TepudUKanM), MoldydeHue M mnpuMeHeHue. CreapuHOBas U OJIEMHOBAs KUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mbplla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
uX Morollee JeiicTBre.

Crnoxuble 3(Upbl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX 3(HUPOB.
Kupsl. 'maponus xupos. IIpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoabl: cocTaB, KjlacCU(pUKaLUs YIieBo10B (MOHO-, TU- U MoyMcaxapuabl). I moko3a
— IPOCTEHUIINH MOHOCAXapHJl: OCOOEHHOCTU CTPOCHMSI MOJIEKYIbI, (U3NYECKUE U XUMHUECKHUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuadyHbIM pPacTBOPOM
okcugma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHUE TIIFOKO3bI), HAXOXKJICHHE B TPUPOJE,
npuMeHeHue, ounosorunueckas poib. orocunres. @pyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnonosa kak npupojHslie nonuMepsl. CTpoeHne Kpaxmaia U LeJUTH0JI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeaKkus ¢ HOJIOM).

DOKcIepUMEeHTaIbHbIE METOABl M3YyUeHHs BEIIEeCTB W HX NPEBpalLIeHUH: MPOBEACHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
CnupToB (B3auMojelcTBUe uuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérneble 3anaun.

Bbluuciienuss mo ypaBHEHMIO XUMHUYECKOW peakuuu (Maccel, 00BbEMa, KOJIMYECTBA
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUUH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIM MPOAYKTOB PEAKIINH).

A3oTcoieprkaliye opraHn4eckie CoeIMHEHusI.

AMUHOKHMCIOTBI Kak aM@oOTepHble OpraHudeckue coeauHeHus. Pusmyeckue u
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe IiMiMHA). buonormueckoe 3HaueHue
amMHHOKUCIOT. [lentumapt.

benku kak mpupoiHbIe BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuyHas, BTOpUYHAsA U
TPEeTUYHasl CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEJKOB: THIPOJIN3, JEHATyparus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcIepUMEeHTaIbHbIE METO/bl U3YYSHMs BEIIECTB M MX IpeBpallleHuil: HaOI0JeHue U
ONMCAHHUE JEMOHCTPALIMOHHBIX OMBITOB: JAEHAaTypalus OENKOB NpH HarpeBaHWU, IBETHHIE
peaxiuu OEeIKOoB.

BbicokoMo1eKy JIsIpHBIE COeIMHEHUS

OCHOBHBIE TOHATHS XUMHUH BBICOKOMOJIEKYJISPHBIX COCIMHEHUI: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUN, CpelHsAs MoJeKyJsipHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHUS.

OKcIepUMEHTAIIbHbIE METO/Ibl U3YYEHUS BELIECTB U UX MPEBPALLCHUI: 03HAKOMIIEHHE C
00pa3iaMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

MexnpeaMeTHBIE CBSI3H.



Peanu3zanus MeXNpeaAMETHBIX CBSI3€M MPU U3YUYEHUU OpraHuyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOwire ecTeCTBEHHO-HAy4YHbIE INOHATHUSA: SBJICHHME, HAy4HbIH (akT, TMIoTesa, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

@dusuka: MmaTepus, B3HEPrus, macca, aTroM, O3JIEKTPOH, MOJIEKYNA, 3HEPreTHUYECKUi
YPOBEHb, BEIIECTBO, TEJO, 00bEM, arperaTHOE COCTOSHUE BEIIEeCTBa, (PU3NUECKUE BEJINYUHBI U
€AMHMLIBI UX U3MEPEHMUSL.

buonorus: knerka, opranusMm, ouocdepa, oOMEH BellecTB B OpraHusMe, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OEIKH, YIIIeBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadus: MuHepasbl, TOpHbIE TOPO/Ib, MIOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorusa: nUILEBbIE MPOAYKTbl, OCHOBBI pALMOHAJIBHOIO IUTAHUS, MOIOILIUE
CPEICTBA, JICKAPCTBEHHBIE M KOCMETHMYECKHE Ipenaparbl, MaTepuaibl U3 HCKYCCTBEHHBIX U
CUHTETHUYECKHUX BOJIOKOH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN
HA BA30BOM YPOBHE CPEJJHET'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYUYAIONTUMUCS
IporpaMM cpegHero oobmiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBHM € CHCTEMHO-ACSTEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeAMeTra «XHUMHS» Ha YpPOBHE cpeAHero ooOmero o0pa3oBaHUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE OOYYAIOUIMMUCS POCCUMCKON TIpa)IaHCKOW MACHTUYHOCTH — FOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

I[EJICHATPABICHHOE Pa3BUTHE BHYTPECHHHUX YOCKICHHUN JTMYHOCTH HA OCHOBE KITFOYEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUU;

TFOTOBHOCTh U CIIOCOOHOCTHh OOYYarOIIMXCS PYKOBOJCTBOBAThCS B CBOEH JAESITEIBLHOCTU
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TMPUCYIIUMH LEJIOCTHOM CHUCTEeME XHMMHYECKOTO
oOpa3zoBaHusi;

HaJIM4YUEe TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl M CIOCOOHOCTH CTaBUTh LENH U
CTPOUTH )KU3HEHHBIC TIAHBI.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHS» TOCTUTAIOTCS B EIMHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH M HJeajJaMHU POCCHICKOro
TpaXXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMYHOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa «XUMU» OTpaxaroT cHOPMHUPOBAHHOCTD
OTBITa TIO3HABATENBHOM M TPAKTHYECKOW MAEATENHHOCTH OOYUYAIOMIMXCS 110 pealn3anuu
IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

0CO3HaHMs 00yYarOIIMMUCS CBOMX KOHCTUTYI[MOHHBIX IpaB U 00S3aHHOCTEH, YBa)KEHUS
K 3aKOHY ¥ MPaBOIOPSIKY;

MPEJICTABICHHUS] O COIMAIBHBIX HOPMax W MpPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKON JeSITEIbHOCTH NPU CO3/IaHUH Y4EOHBIX MPOEKTOB,
pemeHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUN XUMHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPHHUMATh MOTHBBI, HAMEPEHHsI, JIOTUKY W apryMEHTHI
JPYTUX TIPH aHAJTU3E Pa3IMYHBIX BUOB YUeOHOH NEesITETHHOCTH,

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY W HAYyYHOMY HACIICIHIO OTEYECTBEHHOMH
XUMUH;

YBaKEHHUS K IPOIECCY TBOPYECTBA B OOJIACTH TEOPUU W TPAKTUYECKOTO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHHH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YUE€HBIX U IPAKTUKOB;

MHTEpeCa W TII03HABAaTENbHBIX MOTHBOB B TIIOJIYYCHHH U TIOCIEAYIOIIEM aHaju3e
uH(GOpPMALIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS,;



CIOCOOHOCTH OILIGHWBAaTh CHUTYallUM, CBS3aHHbIE C XHUMHWYECKUMH SIBJICHUSMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTU OLIEHHMBAaTh CBOE IOBEIECHHE M IOCTYIKM CBOMX TOBApUUIEH C IO3MUIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) hopMHUPOBaAHUS KYJIbTYPbI 310POBbI:

MOHMMAaHMsI IIEHHOCTEH 370poBOoro u Oe3omacHOro obpas3a >KM3HHM, HEOOXOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHHST TIPaBHI OE30MacCHOTO OOpaIIeHUs! C BEIIECTBAMU B OBITY, IOBCEAHEBHOM
JKU3HU U B TPYAOBOU A€ATEIbHOCTH;

MOHMMAaHMS LEHHOCTH IMpPaBWJ HHIMBUAYAJIHHOTO M KOJUIEKTUBHOTO O€3011aCHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHMS TIOCJIEACTBUN M HENPHUATHS BPEAHBIX MPHUBHIYEK (YIOTPEOICHHS aKOTOIs,
HApPKOTHUKOB, KypEeHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BAaTEIbCKOM JESTENbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEUICHUM NPAKTUYECKUX 3aJa4 COLHUAIbHOMI
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3y4eHHUIO0 MpodeccHil pa3inyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yjbTaTaM TPYJOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUAYaJIbHONW TpPAaeKTOpUU OOpa3oBaHMUs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTMUYECKH 11€1€CO00pa3HOro OTHOLIEHHS K IPUPOJIe, KaK HCTOUYHUKY CYIIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MMOHUMAaHHUS II100aIbHOT0 XapaKTepa IKOJIOTUUECKUX MPoOIIeM, BIUSHHUS 3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHUs HEOOXOJUMOCTH UCIOIb30BaHUS JOCTHXKEHUN XUMHHU ISl pEIIEHUS BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AaKTUBHOT'O HENpUATUS AECUCTBUN, MPUHOCSIIINX BpPEI OKpYKalolled MpUPOIHOUN cperne,
YMEHHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPHUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLIATh UX;

HaJIM4YUsl PA3BUTOrO SKOJOTMYECKOIO MBIIUIEHHS, JKOJOTHYECKOM KYyJbTYpbI, OIBITA
JEeSTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MI03HABATENIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHUMAaHUS Ccleun(UKN XUMUU KaK HayKd, OCO3HaHHA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPECTaBICHUs 00 OKpYyKaroleM
MHpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKA, B NMO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHUS;

yOexxkAEHHOCTH B 0CO00I 3HAUMMOCTH XMMHH Ui COBPEMEHHOM LMBHIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOW pPOJIM B CO3JAaHUU HOBOHM 0a3zbl MaTepUaIbHOM
KYJIbTYpbI, PEIIEHUH TI00ANbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOW M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,



00eCIeYeHU! YCIIOBH YCIIEITHOTO TPYAa M SKOJIOTHYECKH KOM(DOPTHON JKU3HM KaXKJIOT0 YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTHM: IIOHUMaHMsI CYLIIHOCTH METOJOB I103HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
YMEHHUA J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE Hay4YHbIX (DAKTOB M HMEIOIIMUXCS JTaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XWMHUYECKHUE 3HAHUS JJIs  PELICHMs
Ipo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpECca K MO3HAHUIO U HCCIIEA0BATENbCKON NEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMUIO M CaMOOOpa30BAHHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pa3duuHbIX cdepax npodeccCHOHATbHON
JeSITEIIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yibTaThl OCBOSHHS Y4eOHOTO mpenMeTa «XHMHUS» Ha YPOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HaYMMBbIe JUIsI (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIMXCS MEXKIUCIUILTHHAPHBIC
(MexmnpenMeTHbIe) 0OLIeHayuHble IOHATHS, OTPAKAOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cienn(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sBJECHUE, MpoLecc, CUcTeMa, HayyHbId (akT, MPUHLMUI, TUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIe0BaHNe, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpcajJbHble  ydeOHble  JelcTBus  (TMO3HABaTeNbHbIE,  KOMMYHHUKATHUBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMHUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIbHOW KOMIETEHIMH 00y4aroIuxcs;

CHOCOOHOCTh ~ OOy4arolmIMXcs  HUCIOJIb30BaTh  OCBOEHHBIE  MEXIUCUUIUIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NPAKTHKE.

MertamnpeaMeTHble pe3ysbTaThl OTPAKAIOT OBJIAJEHUE YHUBEPCAIbHBIMH Y4eOHBIMU
M03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMU JAEHCTBUAMU.

OByageHne yHMBEPCAJIbHBIMH Y4¢OHBIMH II03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a30Bble JIOrHYeCKHE TeiiCTBUS:

CaMOCTOSITENTbHO (POPMYJIUPOBaTh M AKTyaIM3HpPOBAaTh MpOOJIEMY, BCECTOPOHHE &
paccMaTpuBaTh;

ONpEAEIATh LIENU JEATENIBHOCTH, 3a7aBas NapaMeTpbl M KPUTEPUHM HMX JOCTHIKECHMS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTAaBICHHBIMU LENISMU;

UCIOJIb30BaTh IMPU OCBOCHMM 3HAHWM NPUEMBI JIOTMYECKOI'O MBIIIJIEHUS — BBIIEIATH
XapaKTepHble TPU3HAKK TIOHSATHM W yCTaHaBIMBAaThb WX B3aHMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MTOHATHUS AJIS1 OOBSICHEHHSI OT/ICJIbHBIX (PAaKTOB U SIBIICHHIA;

BBIOMpATh OCHOBAaHUS U KPUTEPUHM I KJIAacCU(UKAIUKU BEIIECTB U XUMHUYECKHX
peaxkLuii;

YCTaHABIIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJIEHUS (MHAYKTUBHBIE, JEAYKTUBHBIEC, IO aHAJOIHH),
BBISBIISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSATH B IPOLIECCEe MMO3HAHMS, HCIIOJIb3yEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIE)
MOJIeIN, TPe0OPa30BBIBATH MOAETIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHYECKOM peakuuu — @pU pPEleHUH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKIIHM.



2) 6a3oBbIe HCCIeN0BATEIbLCKHE IeHCTBHS:

BJIIETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLUM;

¢dbopmMynHMpoBaTh WENM W 33aYdl  KCCJIEIOBAHHUSA, HCIOJIB30BaTh IIOCTABICHHbBIE H
CaMOCTOSITENILHO c(hOpMYyIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIJICTh HAaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IIPOBEACHHSA YYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOLIEHHS U BBIBOJbl OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOW HCCIEI0BATENbCKOH M TPOEKTHOM JEATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOJOB pELICHHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ ungopmanmei:

OPUEHTHPOBATbCS B PpA3IUYHbIX HCTOYHMKAX HHGOpManuu (HAY4HO-IOMYJISpHas
JauTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IUYHBIX BHUAOB U (OpM MpencTaBieHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(dbopMynIHpOBaTh 3ampoChl M TPUMEHSTH Pa3IMYHBIE METOABI MPH TOUCKE U OTOOpe
uHpopMaLnu, He0OOXOAUMOM IS BBINOJIHEHHSI YU€OHBIX 3a7a4 ONpPeeEHHOIO TUIIA;

pUOOPETaTh OMBIT MCIIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (OpMY MpEACTaBIeHUs UHPOPMALIMH (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

HCIOJIb30BaTh HAYYHBIM SI3bIK B KayecTBE CpEJICTBAa IpU padboTe € XHUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pHU3MUecKue M MaTeMaTU4yecKue) 3HakKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MTPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH.

OgiajeHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHM A€l CTBUSIMU:

3aJjaBaTh BOIIPOCHI 10 CYLIECTBY 00CYX/1aeMOi TeMBI B XOJ€ IMAJIOra W/ IUCKYCCUH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYIIaTh C MpPE3EHTALMEN pe3ysIbTaTOB MMO3HABATEIbHOW AESITEIbHOCTHU, MOTYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUH XMMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHUIO CBOICTB H3y4yaeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekTa M (OpMYIMPOBATH BBIBOJBI IO pe3ysibTaTaM IPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UIINI B X0/ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

OByajgeHne yHMBePCAJIBHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBATh M OCYLIECTBIIATH CBOIO MO3HABATENIbHYIO JAESTEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBINOJHEHUM Y4eOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIIBHOCTM Ha OCHOBE CaMOaHaliu3a U
CaMOOLICHKH.

IHPEAMETHBIE PE3YJIbTATHI
10 KJIACC
[IpeameTHbIe pe3ynabTaThl 0CBOEHUA Kypca «OpraHnyeckast XUMHsD) OTPaKaroT:
c(OPMUPOBAHHOCTh TMPEACTABICHHA O XUMHYECKOH COCTABIISIFOIICH ECTECTBEHHO-
HAyYyHOW KapTHUHBI MHpa, PO XHMHUU B TO3HAHUU SIBICHUA NPUPOIBI, B (POPMUPOBAHUU



MBIIUICHUSI U KYJIBTYpBl JHUYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW s
pelieHusT NPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHON Cpeie;

BJIQJICHUE CHUCTEMOM XMMHUYECKHUX 3HAHUN, KOTOpas BKIIIOYAET: OCHOBOIIOJIAraroliue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYia, BaJICHTHOCTb,
3NEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSpHAsi Macca, MOJIIPHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPyMNa, pauKai, H30MEpHus, W30MEpbl, TOMOJIOTMYECKUN pPsid, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COEIUHEHUSI, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COEIMHEHNUS); TEOPUU U 3aKOHBI (TEOpHUsl CTPOSHHUS OPraHUYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUWSA, JIeXKalllue B OCHOBE MOHUMAaHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUHU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JEeSITEeIHHOCTH YEJI0BEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTepHbIC IPU3HAKU MTOHATHI, yCTaHABIUBAThH
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIONIUE IMOHITHS IIPU ONMMCAHUH COCTABa, CTPOCHHS U
MPEeBpAICHUI OPraHUYEeCKUX COCTUHEHUI;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY IJISi COCTABICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYNl OPraHUYECKUX BEIECTB
U ypaBHEHUH XMMHYECKHX PEAKIMH, U3rOTABIMBATH MOJIEIN MOJIEKYJ OPTraHWYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

cOPMHPOBAHHOCT, ~ yYMEHHH  YCTaHaBIMBATH  IPHHAJICKHOCTb  H3YYEHHBIX
OpPraHMYECKHUX BEIIECTB [0 HMX COCTaBy M CTPOCHHIO K OIpeleNéHHOMY Kiaccy/rpyrie
COETMHEHUI (yrneBoaopossl, KHUCIIOPOJL u a30TcoJeprKalIne COEJTMHEHMS,
BBICOKOMOJIEKYJISIDHBIE COCTUHEHHUS), 1aBaTh UM Ha3BaHMS IO CHUCTEMAaTHYECKON HOMEHKJaType
(IUPAC), a Takxe MPHBOIWTH TPUBHAJIbHBIC HAa3BaHUS OTCIBHBIX OPraHHYECKHUX BEIICCTB
(3TWJIeH, TIPONMWJIEH, AalETWIEH, OSTWIEHIJHUKONb, TJIHMLEpPUH, ¢eHosn, ¢GopMalbIeru,
areTaNbleTu]l, MypaBbUHAs KHUCIIOTA, YKCYCHas KHUCIIOTa, OJICMHOBAs KHCIIOTA, CTEapHHOBAs
KHCIIO0Ta, TIII0K03a, (PpyKTO3a, Kpaxmal, HeJIr0103a, IIUIHIH);

C(OPMHPOBAHHOCTh YMEHHS OIPEIENISATh BHIBI XUMHUYECKOW CBSI3M B OPTaHUYECKUX
COEMHEHUsX (OJJUHAPHBIE U KPaTHBIE);

Cc(OPMHPOBAHHOCTh YMEHHS TPUMEHATH IOJIOKEHHSI TEOPHU CTPOCHHSI OPTaHUYECKUX
BemecTB A. M. bytiepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepH30BaTh COCTaB, CTpPOCHME, (u3nuecKkue u
XUMHYECKHE CBOMCTBA TUITUYHBIX MPECTABUTENICH PA3IMIHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyraguen-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (PEHOJ, aleTalbIeTH, MypaBbUHAS U YKCYCHas
KHCJIOTHI, TJIOKO3a, KpaxMmals, LeJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBAThH
TEeHETUYECKYIO CBSI3b MEXKAY HHUMH yPaBHEHHSMH COOTBETCTBYIOUIMX XHMHYECKUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYT;

C(OPMHPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
MIPOIYKTOB TIepepabOTKH;

c(OPMHPOBAHHOCT YMEHHUH NPOBOIMTH BBIYUCIEHUS IO XHUMHUYECKHM YpPaBHEHHSM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WM NPOAYKTAa PEAKIUU MO H3BECTHHIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKIINN);

c(hOPMUPOBAHHOCTh yMEHHUH BJIAJIETh CUCTEMON 3HAaHWKW 00 OCHOBHBIX METOJaX
HAYYHOTO MO3HAHMSI, UCTIOJIb3YEMBIX B XMMUU MPH U3YYEHUH BELIECTB U XUMHUCCKUX SIBICHHUM
(mabmroieHne, W3MEpEeHHe, OKCICPUMEHT, MOJICIUPOBAHKE), HCIOIB30BaTh CHCTEMHBIE



XUMUYECKHUE 3HAHUS JJIsI IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX
C BEIIECTBAMHU U X MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOIIOIATh MpaBUiIa MOJb30BAHUS XUMHUYECKON MOCYI0U U
1abopaTopHbIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

cOpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBIMNOJIHATH XUMHUYECKUN SKCHEPUMEHT
(mpeBpallieHusT OPraHMYEeCKUX BEILECTB MPU HArpEeBaHHUM, MOJIYYCHHE HTHICHA U HU3y4YEHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIIECTB, JeHaTypanusi OeJIKOB Ipu
HArpeBaHUU, IIBETHBIC PEAKIIMN OEITKOB) B COOTBETCTBUU C MPaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHUuu C BEIIEeCTBAaMU U JIAOOPaTOPHBIM O0OPYIOBAHUEM, MPEICTABIATh PE3yIbTaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aluCh YpPaBHCHUU COOTBETCTBYIOIIUX PEAKIUN U
(dbopMynupOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYCCKH aHAIM3MPOBATH XUMHUYECKYIO WH(MOPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nundopmanmu, UHTEpHET U ApYyrux);

c(OPMHPOBAHHOCTh YMEHHMH COONIOAATh TpaBHJIa SKOJOTUYECKH IIEIECO00pa3HOTOo
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIeH MPUPOJIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBI
onpeAenéHHBIX OPraHMYeCKUX BEILIECTB, MOHMMAas cwmbica mnokazatens [IJIK, moscusaTe Ha
npuMepax CrocoObl YMEHBIICHUS] U TPEAOTBPAIICHUSI UX BPEIHOTO BO3JCUCTBHUS HAa OPTaHHU3M
YeIIOBEKa;

JUIST OOYYAOIIUXCS ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSMHU 3JIOPOBBS: YMEHHE NMPHUMCHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUYECKHX SBJICHHIA;

JUISL CIIETIBIX M CIA0OBHASIIUX OOYYarOIIMXCS: YMEHHE WCIOIb30BaTh penbedHO-
TOYCYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu XxuMudeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE
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Paznen 2. YrieBoaopoabt

(IUPAC)
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du.ru/

Bocnutanue
yOKIEHHOCTH B
0c000¥ 3HAYNMOCTH
XUMHH IS
COBPEMEHHOM
[UBUIN3AINH: B €€
T'YMaHUCTHUYECKON
HaIpPaBJIEHHOCTH U
Ba)XHOM pOJIU B
CO3/IaHUU HOBOM
0a3bl MaTepUaNTbHOI
KYJIbTYPbI, pEIICHUH
rI100aTbHBIX
npobem
YCTOWYHBOTO
pa3BUTHUS U
9KOJIOTUYECKH
KOM(DOPTHOM KU3HU
KaXXJIOTO WICHA
o01ecTBa;
Bocnuranne
€CTECTBEHHO-
Hay4YHOU
rPAaMOTHOCTH:
MMOHUMAaHUS
CYIIIHOCTH METOJIOB
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CTpOCHHE,
buznveckue u
XUMHYECKHUE
CBOICTBA

IMO3HAHUS,
HCIIOJIb3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTHU
HCIIOIL30BaTh
MOJTy4aeMble 3HAHUS
JUISL aHAJIM3a U
00BsACHEHNS
SIBJICHHUI
OKpY>KaIoIlero Mupa
Y TIPOUCXOJISIIINX B
HEM U3MCHCHUH,
YMEHHUS J1e1aTh
000CHOBaHHEBIE
3aKJIFOYEHUS Ha
OCHOBE HayIHBIX
¢bakToB 1
HMMEIOIINX CS
JIAHHBIX C IEJIBI0
TTOJTYYCHUS
JOCTOBEPHBIX
BBIBOJIOB;
Bocrmranne
CIIOCOOHOCTH
CaMOCTOSTEIILHO
HCIIOJIb30BAaTh
XAMHYECKHE 3HAHMS
JUTSL PEIICHUS
npobiem B
pealbHBIX




KHN3HCHHBIX

CUTYaIUsIX;
2.2  Hemnpenensn xapaxkmepusylo  AHaIU3HpPOBATH, bubmuorexka [IOK = Bocnuranue
BI€ M COCTaB, HHTEPIPETUPOBA https://myschool.e = y6exaéaHocTu B
YIIIEBOJIOPO CTpPOCHHE, Th JAHHBIC U du.ru/ 0Cc000# 3HAYUMOCTH
ObI. aJIKEHBI, (1)I/ISI/I‘IQCKI/I€ n ACTaTh XUMHHU OJIA
aJIKaJueHBbl, XHUMHUYCCKHC COOTBETCTBYION COBPEMEHHOM
. Y€ BBIBO/IBI N
AITKHHEL CBOI/ICT?& OuenuBars LIMBUJIIN3ALUU: B e“e
YMEHHH HayqHEIe T'YMaHUCTHYECKON
MIPOBOJINTH APTYMEHTHI H HAIPaBJIICHHOCTH U
BBIMUCIIEHUA 110 | j10Kka3aTeIbCTBA B2XHOU POJIU B
XUMHUYCCKUM U3 pa3IMYHbIX CO3JaHnHnu HOBOU
YpaBHEHHSIM HMCTOYHUKOB 0a3bl MaTepUaIbLHOU
(maccl, (Hampumep, KYJIbTYpPbI, pCHICHUU
00BEMa, rasera, rI100aIbHBIX
KOJINYECTBA Huteprer, npobiem
HCXOHOTO HKYPHAIH) YCTOWYHBOTO
BEIIIeCTBA UITN pa3BUTHUS U
MPOYKTA IKOJIOTHYECKU
peaKIuu 1o KOM(DOPTHOM KU3HH
M3BECTHBIM Ka)KI0T0 YJieHa
Macce, 00bEMYy, 00II1eCTBA;
KOJIMYECTBY Bocnuranne
OJIHOTO W3 €CTECTBCHHO-
HCXOJHBIX HAy4YHOU
BEIIIECTB UITU TPaMOTHOCTH:
MIPOIYKTOB MTOHWUMAaHHUS
peaKIumn); CYIIIHOCTH METOA0B
cobnooarom MMO3HAHUS,
npaBuUIIa UCIIONIb3YEMBIX B
I0JTb30BAHUS €CTECTBEHHBIX
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XUMHYICCKOMN
MOCyA0U 1
J1a00paTOPHBIM
obopymoBanue
M, a TaKXKe
npaBuja
oOpareHus ¢
BCILICCTBAMHM B
COOTBETCTBHUU C
UHCTPYKUHUSMU
1o
BBIITOJIHCHHUIO
1a00pPaTOPHBIX
XUMHYECKUX
OIIBITOB;
NIAHUPYIOM U
BbINOJIHAIOM
XUMHUYECKHM
HKCIIEPUMEHT
(mpeBpaieHus
OpPTaHMYECKHUX
BEIIIECTB MPU
HarpeBaHuy,
MOJTyYeHUE
STUJICHA H
U3YYEHUE er0
CBOICTB,
KaueCTBEHHBIC
peaxIu
OpraHNYeCKHUX
BEIIIECTB) B

HayKax,
CIIOCOOHOCTH
HCIIOIL30BaTh
MOJTy4aeMble 3HAHUS
JUUIS aHAJIN3a U
00BACHEHHUS
SIBIICHHUI
OKPY’KaIOIIero MUpa
Y TIPOUCXOJISIIINX B
HEM M3MEHCHUH,
YMEHHUS J1e1aTh
000CHOBaAHHEIE
3aKJIIOYCHUS Ha
OCHOBE Hay4YHBIX
(hakToB U
HMMEIOIINXCS
JAHHEIX C I[EIIBIO
MOJTy4eHUsI
JIOCTOBEPHBIX
BBIBO/JIOB;
Bocrmranne
CIIOCOOHOCTH
CaMOCTOSTEIIHLHO
HCIIOJIb30BAaTh
XAMUYECKHE 3HAHUS
JUISL peIleHus
mpobiieM B
peanbHBIX
KM3HEHHBIX
CUTYaITUsX;
Bocnuranue




COOTBETCTBHH C HHTEpPCCAa K

[paBUIaAMHU [TO3HAHUIO U
TEXHUKHU HCCIIEI0BATEILCKOM
0e30IMacHOCTH JIEATEIIbHOCTH;

npu

oOpareHuu ¢
BEIIECTBAMHU U
1a00paTOPHBIM
obopyoBaHue
M,
MPEJICTaBIISTh
pe3yIbTaThI
XUMHUYECKOTO
HKCIIEPUMEHTA
B (hopme
3aIuCH
yYpaBHEHUU
COOTBETCTBYIO
WX peaKkIuil 1
¢dbopmynupoBar
b BBIBOJIBI Ha
OCHOBE 3THX

pe3yIbTaToB;
Apomatuyec 1 0 0 xapaxkmepusy | Ilpennoxuts bubnmuorexa [IOK = Bocnuranue
KHe }om COCTaB, croco6 https://myschool.e = yOexn€HHOCTH B
yIJ1€BOAOPO CTPOEHHUE, HaydqHOTO du.ru/ 0c000i1 3HAYNMOCTH
Nbl busnueckue u HCCICOBAHNA XUMUH JUIS
IMITCCKIe JTAaHHOTO BOMpoOca S
CBOICTBa UBUJIM3ALUU: B €€
T'YMaHUCTHYECKON

HAITpaBJICHHOCTHU U
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BAKHOM POJIU B
CO3JaHUU HOBOH
0a3bl MaTepHUATIbLHOU
KYJIbTYpBbI, pelICHUU
r100aIbHBIX
npoOiem
YCTOHYUBOTO
pa3BUTHUSA U
DKOJIOTUYCSCKU
KOM(OPTHOM KU3HU
Ka)KJIOro WwieHa
o01IecTBa;
Bocnuranne
€CTECTBEHHO-
Hay4HOU
IPaMOTHOCTH:
IMOHMMAaHUS
CYILLIHOCTH METOJIOB
MMO3HAHUS,
HCIIOTb3YEMBIX B
€CTECTBEHHBIX
HayKax,
CITOCOOHOCTHU
HCIIOIL30BaTh
MOJTy4aeMble 3HAHUS
IUIA aHaJIn3a U
00BSICHEHHS
SIBJICHUI
OKPYKaIOIIEro MHUpa
Y IPOUCXOSIINX B
HEM U3MEHEHUH,




2.4

IIpuponusie
VCTOYHUKU
YIJIEBOIOPO
JIOB U UX
nepepadoTK
a

dopmupyrom
npeJcTaBIeHne
0 XUMHYECKOM
COCTABJISFOIIEM
€CTECTBEHHO-
Hay4HOH
KapTHHBI MUDA,
POJIH XUMHUU B
MO3HAHUU

Omnucars u
OLICHUTH
CITOCOOBI,
KOTOpbIE
HCTIONB3YIOT
yu€HBbIE, YTOOBI
00ecIeynThb
HaAEKHOCTD
JaHHEBIX U
JIOCTOBEPHOCTh

bu6nmoreka [JOK
https://myschool.e

du.ru/

YMEHHUS JIeaTh
000CHOBaHHBIE
3aKJIIOYEHUS Ha
OCHOBE HayYHBIX
(bakToB 1
HMEIOIINX CS
JAaHHBIX C LEJIbIO
MOJTy4eHUS
JIOCTOBEPHBIX
BBLIBOJIOB;
Bocnurtanue
CIIOCOOHOCTH
CaMOCTOSTEILHO
HCIIOJIb30BAaTh
XAMHYECKHAE 3HAHUS
JUTSL PEIIICHUS
npobiem B
peasbHBIX
JKHU3HEHHBIX
CUTYaIusX;

Bocnuranne
yOKAEHHOCTH B
0c000l 3HAYMMOCTHU
XUMUU TS
COBPEMEHHOMN
UBUIIN3AIUU: B €€
T'YMAaHUCTHYECKOMN
HaIpaBJIEHHOCTH U
BAKHOM POJIU B
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SIBIICHUI
MIPUPO/IBI, B
dhopMUpOBaHUH
MBIIICHUS U
KYJIBTYPBI
JIMYHOCTH, €&
(G YHKIIMOHATIBLH
oM
IPaMOTHOCTH,
He0o0X0InuMOMI
JUISL peILICHUS
MIPAKTUICCKIX
3a/1a4 u
9KOJIOTHYCCKHU
000CHOBAHHOI'O
OTHOILICHHS K
CBOCMY
3JI0pPOBBIO U
IIPUPOIHOMN
cpene;
xapaxmepusyro
M VUCTOYHHKHU
YTIIE€BOIOPOIHO
T'O CBIPBS
(Hedrs,
IIPUPOIHBII
ras, yroib),
CIIOCOOBI BX
nepepaboTKu U
MIPAKTHIECKOE
MIPUMEHEHUE

00BsICHEHUH

CO3JIlaHHUH HOBOM
0a3bl MaTepHAILHON
KYJIbTYPHbI, pelIeHUN
r100aIbHBIX
pooyem
YCTOHYUBOTO
pa3BUTHUSA U
9KOJIOTHYCCKHU
KOM(DOPTHOM KU3HH
Ka)KJIOro WwieHa
00I11eCTBA;
Bocnuranne
€CTECTBEHHO-
Hay4HOU
IPaMOTHOCTH:
IMOHMMAaHHUS
CYITHOCTH METOJIOB
MMO3HAHUS,
UCIONIb3YEMBIX B
€CTECTBEHHBIX
HayKax,
CITOCOOHOCTH
HCIIOJIb30BATh
MOJTy4aeMbIe 3HAHUS
JUIS aHAJIN3a U
00BSICHEHHS
SIBJICHUMN
OKPYKaIOIIEro MHUpa
Y TIPOUCXOJISIIINX B
HEM U3MEHEHUH,
YMEHHUS JIeNNaTh




MIPOJIYKTOB
nepepadoTKH;
coobnroarom
npaBuia
9KOJIOTUYECKH
11eJIeCO00pa3HO
ro NOBEJICHUS B
OBITY U
TPyZLOBOM
JESITEIIbHOCTH B
HEJSIX
COXpaHEHUs
CBOETO
3I0pOBbA U
OKpY’Karoleu
IIPUPOIHON
cpenpl,
0CO3HaBaTh
ONacHOCTb
BO3JECHCTBUS HA
KHUBBIC
OpTaHU3MBI
ONpENEIEHHBIX
OpraHUYECKUX
BEIIECTB,
MTOHUMAS
CMBICTT
MOKa3aTest
[TJK, nosicHITh
Ha TpUMepax
CHOCOOBI

000CHOBaHHEBIE
3aKJIIOYEeHUS Ha
OCHOBE HayYHBIX
(bakToB 1
HMEIOITUX CS
JAaHHBIX C LEJIbI0
MOJTyYCHUS
JIOCTOBEPHBIX
BBIBOJIOB;
Bocnurtanue
CIIOCOOHOCTH
CaMOCTOSITENHHO
HCIIOIL30BaTh
XAMUYCCKHE 3HAHUS
JUTS petieHust
mpo0JieM B
peanbHBIX
JKH3HEHHBIX
CUTYaIusX;
Bocnuranue
WHTEpeca K
0COOCHHOCTSIM
TpyJa B pa3lIuIHbIX
cepax
npo¢eCCuOHATBHON
JEeITSILHOCTH.
Bocnuranue
DKOJIOTUYCCKU
1esecoo0pa3zHoro
OTHOILIEHUS K
MpUpoJie, KaKk




yMeHbH_IeHI/ISI n
MpEeOTBPAICH
Ysl UX BPEIHOTO
BO3JICHCTBUS Ha
OpraHu3M
YeJIOBEKA,

Hroro no paszneny 13

Paznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUust

3.1 Couprsl. 3 0 0 xapaxmepusyro
denon m COCTaB,
CTpOCHHE,

¢buznueckue u

AHanmM3upoBaTh,
MHTEPIPETUPOBA
Th JJAHHBIE U
JIeN1aTh

bubmuorexa [JOK
https://myschool.e

du.ru/

HUCTOYHUKY
CYIIIECTBOBAHUS
JKM3HHU Ha 3emIie;

IMIOHUMAaHUS
I00aJIbHOTO
XapaKkTepa
9KOJIOTHYCCKUX
po0JieM, BIUSHUS
DKOHOMMYCCKUX
MIPOIIECCOB HA
COCTOSIHUE
IIPUPOJIHOMN U
COLIMAJIBHOM CPEJIbL;

OCO3HAHMS
HE00XOIUMOCTH
HCIIOJIb30BaHUS
JIOCTHKEHUH XUMUH
JUTSL peleHust
BOIIPOCOB
parMoOHAIBHOTO
MIPUPOIOTIONB30BAH
us;

Bocnuranue
yOSXKIEHHOCTH B
0c00011 3HAYNMOCTH
XHUMHH TS
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XUMUYECKUE
CBOMCTBA

COOTBETCTBYIOII]
1€ BBIBOAbI

COBPEMEHHOM
[UBUIN3AINN: B €€
T'yYMaHUCTUYECKOU
HaIpPaBJIEHHOCTH U
BAKHOM POJIM B
CO3JaHUU HOBOH
0a3bl MaTepHAILHON
KYJbTYpBbI, pelICHUU
rI100aIbHBIX
pobiemM
YCTOMUYHBOIO
pa3BUTHUSA U
DKOJIOTUYCSCKU
KOM(OPTHOM KU3HU
Ka)KJIOro wieHa
o01IecTBa;
Bocnuranne
€CTECTBCHHO-
Hay4HOU
TPaMOTHOCTH:
IMOHUMAaHUS
CYILLIHOCTH METOJIOB
MMO3HAHUS,
HCIIOJIb3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTHU
HCIIOIL30BaTh
MOJTy4aeMble 3HAHUS
JUISL aHAJIA3a U
00BSICHEHHS




3.2

AJBpaerunsl.

Kap6oHoBbI
€ KUCIIOTBI.
CrnoxHele

3UpHI

xapaxmepusyio
M COCTaB,
CTpOEHHE,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA

[Ipennoxute
croco0

Hay4HOTO
HCCIEIOBaHUS
JAHHOTO BOIIpOca

bu6mmorexa [IOK
https://myschool.e

du.ru/

SIBJICHUMN
OKPYIKaIoIero Mupa
Y TIPOUCXOJISIINX B
HEM U3MCHCHUH,
yMEHUS JIeJaTh
000CHOBAHHBIE
3aKJIIOYEHUS Ha
OCHOBE HayYHBIX
(bakToB 1
HMEIOIINXCS
JAaHHBIX C LEJIbI0
MOJTyYEHUS
JIOCTOBEPHBIX
BBLIBOJIOB;
Bocnurtanue
CIIOCOOHOCTH
CaMOCTOSTEIHLHO
HCIIOIL30BaTh
XAMHYECKHUE 3HAHMS
JUTS peteHust
npobiem B
peasbHBIX
JKHU3HEHHBIX
CUTYaIusX;

Bocmmranne
yOeXIEHHOCTH B
0co00l 3HAYUMOCTH
XAMUHA IS
COBPEMEHHOM
UBUIIN3AlLUU: B €€
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cobnroarom
npaBuIIa
MOJIb30BAHUS
XUMHYECKON
MOCYAOU 1
J1a00paTOPHBIM
obopynoBaHue
M, a TaKXKe
paBUIIa
oOpareHus ¢
BEIIIECTBAMH B
COOTBETCTBUH C
WHCTPYKIUSIMU
1o
BBITIOJTHEHUIO
1a00pPaTOPHBIX
XUMHYECKHX
OTIBITOB;
NIAHUPYIOm u
8bINOIHAIOM
XUMHYECKUMN
HKCIIEPUMEHT B
COOTBETCTBUH C
MIpaBUIAMHA
TEXHHUKHU
0e30MmacHOCTH
npu
oOpareHuu ¢
BEICCTBAMH U
71a00paTOPHBIM
obopynoBanue

T'YMAaHUCTUYECKON
HaIpaBJIEHHOCTH U
B)KHOM pOJIU B
CO3JIlaHUH HOBOM
0a3bl MaTepUaAITbHOM
KYJIbTYPHbI, pelIeHUN
rI100aIbHBIX
pooyem
YCTOWYHBOIO
pa3BUTHUSA U
9KOIOTHYECKHU
KOM(DOPTHOMH KU3HH
KaKJIOro 4JIcHa
00I11eCTBA;
Bocnurtanue
€CTECTBCHHO-
Hay4HOU
IPAaMOTHOCTH:
IMOHMMAaHHUS
CYIIIHOCTH METOJIOB
IMO3HAHU,
HCIIOb3YEMBIX B
€CTECTBCHHBIX
HayKax,
CIIOCOOHOCTH
HCI0Ib30BaTh
MOJIy4aeMble 3HAHUSA
JUUIA aHAJIN3a U
0OBACHEHHUS
SIBJICHUMN
OKPY’KaIOILIEro MUpa




M, U TIPOMCXO/ISIINX B
NPECTABIIATh HEM M3MCHEHUIA,
pe3yiIbTaThI YMEHHUS JIeaTh
XHUMHUYECKOTO 000CHOBaHHBIE
IKCIIEPUMEHTA 3aKJIFOUCHHUS Ha
B (hopme OCHOBE HayYHBIX
3arucu (hakToB 1
YpaBHEHUU HAMEOLINXCS
COOTBETCTBYIO JTaHHBIX C LEJBI0
HIMX PEaKIUi 1 MOJTyYCHUS
dbopmynupoBar JOCTOBEPHBIX
b BBIBOJIBI Ha BBIBOJIOB;

OCHOBE DTHUX Bocnuranue

pe3yJIbTaTOB, CTIOCOOHOCTH
CaMOCTOSITEIILHO
UCIIOJIb30BATh
XUMUYECKHE 3HAHMUSI
IUISL peIICHUS
npo0JieM B
peabHBIX
KU3HEHHBIX
CUTYaIIHsX;

3.3 VYrueBousl xapakxmepusyto | Onucars 1 bubmmoreka [IOK Bocnuranue
M COCTaB, OLICHHUTH https://myschool.e = y6exaéaHnoctu B
CTPOEHHE, croco0w, du.ru/ 0c000ii 3HAYMMOCTH
buzndeckue u EO:IOE)I r;1e . XUMUH JUTS
XHUMHHCCKHe yfléljl)me:j}il}:06m COBpeMEHHOII .
CBOLCTRA O BCCIIETHTE [UBUJIM3ALUH: B eve

T'YMaHHCTUYECKOM

HaAEXHOCTh
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JTAHHBIX U
JIOCTOBEPHOCTD

HaIpPaBJIEHHOCTH U
B)KHOM pOJIU B
CO3JaHUU HOBOH
0a3bl MaTepUaNTbHOM
KYJbTYpBbI, pelICHUU
rI100aIbHBIX
npobJemM
YCTOWYHBOIO
pa3BUTHUSA U
9KOJIOTHYECKHU
KOM(OPTHOM KU3HU
KakJIOro 4JIcHa
o01IecTBa;
Bocnurtanue
€CTECTBEHHO-
Hay4HOU
IPaMOTHOCTH:
MMOHUMAaHU
CYILLIHOCTH METOJIOB
IMO3HAHU,
HCIIOJIb3YEMBIX B
€CTECTBCHHBIX
HayKax,
CIIOCOOHOCTH
HCIIOIL30BaTh
MOJTy4aeMble 3HAHUSA
IUIA aHaJIN3a U
0OBACHEHHUS
SIBJICHUI
OKPY’KaIOILIEro MUpa
Y IPOUCXOSIINX B




Hroro no pazaeny
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Paznen 4. A3oTcoaepikanue oOpraHuyecKkue coeIuHeHus

HEM U3MCHCHUM,
yMEHUS JIeaTh
000CHOBaHHBIE
3aKJIIOYCHUS Ha
OCHOBE Hay4YHBIX
(hakToB 1
HMEIOIINX CS
JIAHHBIX C LEIbI0
MOJTYYCHUS
JIOCTOBEPHBIX
BBLIBOJIOB;
Bocnuranne
CIIOCOOHOCTH
CaMOCTOSITENHHO
HCIIOIL30BaTh
XAMHYECKHE 3HAHMS
JUTSL PEIIICHUS
npobiem B
pealbHBIX
YKU3HEHHBIX
CUTYaITUsX;
Bocnuranue
UHTEpeca K
O0COOCHHOCTSIM
TpyJa B pa3TnIHBIX
cdepax
npodeccnoHaNbHOMI
JIEATETLHOCTH.




4.1

AMUHEL
AMHUHOKHUCII
OTEL. benku

BLIABIAIOM
XapaKTepHbIC
MPU3HAKHU
MMOHSATHUH,
yCTaHaBIIMBATh
nx
B3aHMOCBSI3b,
HCIOJIb30BaTh
COOTBETCTBYIO
IIHE TOHATUS
MIpY ONMCAHUU
cocTaBa,
CTPOCHHUS U
MpeBpaIlCHU I
OpPraHUYeCKUX
COCIMHEHUH;
xapaxmepusyro
m COCTaB,
CTpPOEHHE,
¢buznueckue u
XHUMUYECKHE
CBOMCTBaA
cobnooarom
npaBuia
IMOJIE30BAHUS
XHUMHUYECKOH
MOCYAOU 1

71a00pPaTOPHBIM

obopynoBaHue
M, a TaKXKe
npaBuja

Omnucats u
OIICHHUTh
CITIOCOOBI,
KOTOpHBIE
HCIIOIB3YIOT
yu€HbIC, YTOOBI
o0ecneyuThb
HaAEKHOCTD
IaHHBIX U
JIOCTOBEPHOCTH
00BsACHEHUI

bubmuoreka [JOK
https://myschool.e

du.ru/

Bocnuranue
yOSXKIEHHOCTH B
0c000i1 3HAYNMOCTH
XAMUH IS
COBPEMEHHOM
[UBUIN3AIINH: B €€
T'yYMaHUCTUYECKOU
HaIpPaBJIEHHOCTH U
BAKHOM POJIM B
CO3JaHUU HOBOH
0a3bl MaTepHAILHON
KYJbTYpBbI, pelICHUN
rI100aIbHBIX
pobiemM
YCTOMUYHBOIO
pa3BUTHUSA U
DKOJIOTUYCSCKU
KOM(DOPTHOI KU3HU
Ka)kJIOro 4icHa
o0I11eCcTBa;
Bocnuranne
€CTECTBEHHO-
Hay4HOU
TPaMOTHOCTH:
IMOHUMAaHUS
CYILLHOCTH METOJIOB
IMO3HAHUS,
HCIIOTh3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTHU
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oOparmeHus ¢
BCIICCTBAMH B
COOTBETCTBUH C
WHCTPYKIUSIMU
1o
BBITTOJIHEHUIO
J1a00paTOPHBIX
XUMHYECKHUX
OTIBITOB;
NIAAHUPYIOM U
BbINOIHSIOM
XAMHUYECKUMN
OKCIIEPUMEHT
(menatyparnus
OCJIKOB TIpH
HarpeBaHuw,
[[BETHBIC
peaxiuu
0enkoB) B
COOTBETCTBUH C
MIpaBUIAMHA
TEXHHUKHU
0e3onacHoCTH
npu
oOparteHuu ¢
BEIIIECTBAMH U
1a00paTOPHBIM
obopymoBaHue
M,
MIPEJICTaBIISITh
pe3yIbTaThI

HCII0Ib30BaTh
MOJTy4aeMble 3HAHUS
JUIA aHaJIn3a U
00BsACHEHNS
SIBJICHUMN
OKPYIKaIoIero Mupa
Y TIPOUCXO/ISIINX B
HEM U3MCHCHUH,
yMEHUS JIeaTh
000CHOBaHHEBIE
3aKJIIOYEHUS Ha
OCHOBE HAYYHBIX
(bakToB 1
HMEIOIINXCS
JAaHHBIX C LEJIbI0
MOJTyYEHUS
JIOCTOBEPHBIX
BBLIBOJIOB;
Bocnurtanue
CIIOCOOHOCTH
CaMOCTOSTEIHLHO
HCITOJI30BaTh
XAMHUYECKHE 3HAHUS
JUTS peteHust
npo0iieM B
pealbHBIX
YKM3HEHHBIX
CUTYaIHIX;
Bocmmranne
MHTEpeca K
0COOEHHOCTSIM




Hroro no pasaceiny

Paspgen 5. BeicOKOMOJIEKY IS pHbIE COCAUHEHUS

5.1 ITnactmacc
bl. Kayuyku.
Bomokna

6

2

0

1

XUMHYECKOTO
HKCIIEPUMEHTA
B (hopme
3armcu
YpaBHEHUU
COOTBETCTBYIO
IMX PEaKIuil u
¢dbopmynupoBar
b BBIBOJIbI HA
OCHOBE ATHX
pe3yIbTaToB;

dopmupyrom
yYMEHHE
KPUTHYECKH
aHAJIM3UPOBATh
XMUMUYECKYIO
uH(popMaInio,
M0JIy4aeM Yo
U3 Pa3HbIX
HCTOYHHUKOB
(cpenctBa
MacCoOBOM
uHpopManuu,
WNHuTreprer n
IPYTHX);
coobnrooarom
npaBuia
MOJIb30BaHUS

OuenuBarhb bubmuorexa [JOK
Hay4HbIC https://myschool.e

apryMEHTHI U du.ru/
JI0Ka3aTelIbCTBa

U3 pa3IMyYHbIX
HUCTOYHHUKOB
(Hanpumep,
rasera,
WHrepHer,
KypHAJIIBI)

TpyJa B pa3IuIHBIX
chepax
npodeCCHOHATLHON
NESTEIILHOCTH.

Bocnuranue
yOKIEHHOCTH B
0c000l 3HAYMMOCTHU
XUMUU IS
COBPEMEHHOM
[IUBUIN3AINH: B €€
T'YMAaHUCTHYECKON
HaIpaBJIEHHOCTH U
BAKHOH POJIU B
CO37JaHUU HOBOU
0a3bl MaTepUaIbHOU
KYJbTYpBbI, pelIEHUU
rI100aTbHBIX
npobem
YCTOMYHBOTO
pa3BUTHUS U
JKOJIOTUYECKHU



https://myschool.edu.ru/
https://myschool.edu.ru/

XUMHYECKON
MOCyA0U 1
J1a00paTOPHBIM
obopymoBanue
M, a TaKXKe
npaBuIIa
oOpareHus ¢
BEIIICCTBAMH B
COOTBETCTBUH C
UHCTPYKUHUSMU
1o
BBITIOJTHCHUTO
1a00pPaTOPHBIX
XUMHYECKHUX
OTIBITOB;
NIAAHUPYIOM U
8bINOIHAIOM
XUMHUYECKUU
HKCIIEPUMEHT B
COOTBETCTBUH C
MIpaBUIAMHA
TEXHHUKHU
0e30macHOCTH
npu
oOparteHuu ¢
BEIIIECTBAMH U
1a00paTOPHBIM
obopymoBaHue
M)
MIPEJICTaBIISITh
pe3yIbTaThI

KOM(DOPTHOM KU3HH
Ka)KJIOro wieHa
00I11eCTBa;
Bocnuranune
€CTECTBEHHO-
HAay4YHOH
IPaMOTHOCTH:
IMOHMMAaHUS
CYITHOCTH METOJIOB
MMO3HAHU,
UCIOJIb3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTH
HCIIOIL30BaTh
MOJTy4aeMbIC 3HAHUS
JUISL aHAJIn3a U
00BSICHEHHS
SIBJICHUMN
OKPYKaFOIIero Mupa
Y TIPOUCXOJISIIINX B
HEM M3MEHEHUH,
YMEHHUS J1eJ1aTh
000CHOBAHHEIE
3aKJIFOYEHUS Ha
OCHOBE Hay4YHBIX
¢bakToB 1
AMEIOIINXCS
JIAHHBIX C IETBI0
MOJTy4eHUs
JIOCTOBEPHBIX




XUMHYECKOTO
HKCIIEPUMEHTA
B (hopme
3armcu
YpaBHEHUU
COOTBETCTBYIO
IMX PEaKIuil u
¢dbopmynupoBar
b BBIBOJIbI HA
OCHOBE ATHX
pe3yIbTaToB;

BBIBOJIOB;
Bocnuranne
CIIOCOOHOCTH
CaMOCTOSTEIILHO
KCIIOJIb30BAaTh
XAMHYECKHE 3HAHHS
JUTSL PEIICHUS
po0yieM B
peaTbHBIX
YKU3HEHHBIX
CUTYAIIUsX;
Bocrmranne
WHTEpeca K
0COOEHHOCTAM
TPpy/Aa B pa3IU4HbIX
chepax
npodeccHoHATEHOM
JEATEIIbHOCTH.

Hroro no pazneny

OBLLEE
KOJIMUECTBO
YACOB 10
[IPOTPAMME




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Buabl u Jdara Hara
K DJIeKTPOHHbIE
0JIM4€eCTBO YaCOB ¢opmbI 1o 1o
Ne uudposBbie
Tema ypoxka KOHTPOJIsA IUIAHY pakrty
n/n o0pa3oBaTeJIbHBIE
KoHnTpo/bHble IIpakTHyeckue 10a 106 10a 106
Bceero pecypchl
padoThI padoThI
[Ipeamet oprannyeckoi bubmmorexa [IOK VYeTHBIi onpoc
1 1 0 0
XUMHUH https://myschool.edu.ru/
O b i
, ecoHOBHHe HOH;E:EHZH . . . BuGmorexa LOK CTHBIH OIpoc
T U XUMHNY T
P https://myschool.edu.ru/
CTPOCHHUS
[IpencraBnenue o [TuceMeHHbIN
KiaccuuKau KOHTPOJIb
3 Homemmrypa 1 1 0 Bumiorexa [IOK
b https://myschool.edu.ru/
(cuctemaTHueckas) u
TpUBHANIbHBIC HA3BAHUS
OpPraHnvYCCKUX BCHICCTB
An : y 5
. ) Iz)aeHBIeCOCTaB u . O 0 Bu6IHOTeKA I_[OK CTHBIU OIIPOC
T HH
p ’ . https://myschool.edu.ru/
TOMOJIOTHYECKUH psij
Ankassl: pU3NYECKUE U Bub6imoreka [IOK YcTHbIl onpoc
5 . 1 0 0
XUMHUYECKHE CBOMCTBA https://myschool.edu.ru/
AJIKEHBI: COCTaB H bubmmoteka [JOK YcTHBIN onpoc
6 1 0 0
CTpOEHHE https://myschool.edu.ru/
AJIKEHBI: TIOTyYeHHE U bubanorexa LIOK YcTHbI orpoc
7 . 1 0 0
cBoiicTBa https://myschool.edu.ru/
8 [IpakTuueckas padora Ne 1 0 1 Bu6mmoreka [IOK [IpakTHueckas
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1. «Ilonyuenue 3THIEHA
Y U3y4eHHEe €ro CBOMCTB»

https://myschool.edu.ru/

pabota

bubnunoreka [IOK YcTHBI ompoc
9 An .K
HQHCHRL RAyTyrd https://myschool.edu.ru/
bubmoteka [JOK YcTHEIH ompoc
10 An
e https://myschool.edu.ru/

1 ypasmenmo arccko Bibmorera LOK
P https://myschool.edu.ru/ P
peakuu

bubmmorexa [IOK YcTHBIH Ompoc

12 A
PeHbL https://myschool.edu.ru/

Bubnunoreka [IOK YcTHBI ompoc

13 IT i
PUPOAHBI a3 https://myschool.edu.ru/

14 Hedrs, xameHHBIH yTOIH bubmmorexa [IOK YcTHBIH Ompoc
 ero nepepaboTka https://myschool.edu.ru/

s O60011eHre 3HAHUI 10 BuGmiorexa LOK YcTHBIl ompoc
E’aweny " https://myschool.edu.ru/

Yrneronopoasl
K o I1 i

y ;fii?ﬂBHaﬂpa 0Ta 0 BuGmorexa LIOK K;E:Tiifmn
Pasiery https://myschool.edu.ru/ P
«YTIIEBOAOPOIBD

Bub6imoreka [IOK YcTHbIM onpoc
17 O
FIHOATOMBIC CIIHPTLT https://myschool.edu.ru/
bu6 K i
18 MHOT0aTOMHBIE CITUPTHI nonmorexa 1O Yeristit onpoc
https://myschool.edu.ru/
bubmmotexa [JOK YcTHBIM onpoc

19 o

eHot https://myschool.edu.ru/
bubnmnoreka [IOK VYceTHBIi omnpoc

20 A
JIBJICTHJIBL 1 KETOHBE https://myschool.edu.ru/

21 KapOoHoBBIE KHCTIOTHI bubanorexa LIOK YerHBIH onpoc
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https://myschool.edu.ru/

[IpakTuueckas pabora Ne [IpakTnueckas
22 2.p«CBOI710TBa poTBOpa bubmoreta LIOK p;)60Ta
. https://myschool.edu.ru/
YKCYCHOM KHUCIIOTBD)
bubmoteka [JOK YcTHEIH ompoc
23 CHONKHBIE SPHPEI https://myschool.edu.ru/
bubnunoreka [IOK VYceTHBI ompoc
24 AKipet https://myschool.edu.ru/
bubmmorexa [IOK YcTHBIH ompoc
25 Y TIeBOEI https://myschool.edu.ru/
Kpaxman u uennronosa VYeTHBIi onpoc
26 K;)K npnponime bubmmorexa LIOK ’
https://myschool.edu.ru/
TTOJIMMEPHI
97 AMUHEL bubmmorexa [IOK YcTHBIH Ompoc
https://myschool.edu.ru/
28 P — Bubmmoreka [TOK YcTHbli onpoc
https://myschool.edu.ru/
I'enernueckas cBs3b YcrHbli onpoc
29 MEXIy KJlaccaMu Bub6imoreka [IOK
OPraHUYeCKHX https://myschool.edu.ru/
COEIMHEHUN
[IpakTuueckas padora Ne [IpakTrueckas
30 3. Unentudmkanus bubmoteka [IOK pabota
OPraHUYeCKHX https://myschool.edu.ru/
COEeIMHEeHUN
O60011eHNe 3HaHUH 110 YcrHBIl onpoc
paznenam
31 "Kucnopoconepxkarime bubanorexa LIOK

U a30TCOAepKAILNe
OpraHUIECKUE
coequHeHusa"

https://myschool.edu.ru/
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32

33

Konrponbnas padota o
paznenam
«Kucnopoacoaepxariue
1 a30TcoAepKalue
OpraHUYecKue
COETMHEHMSD)

buotexHomnorus,
KJIACCU(UKAIUSL
MOJIMMEPOB.
HckyccTBeHHbIE
MIOJIMMEPHI.
CunTeTnueckue
MOJIUMEPHI

bu6nmoreka IJOK
https://myschool.edu.ru/

bubmuoreka LIOK
https://myschool.edu.ru/

IIncrmennsblit
KOHTPOJIb

VYcTHBI ompoc

34

[IpakTryeckas padbota
Ne4. Pacnio3znanue
IJIaCTMacC ¥ BOJIOKOH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34

bubmuorexa LIOK
https://myschool.edu.ru/

[IpakTnueckas
pabota
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
* Xumus, 10 kiacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKinoHepHOE
obmectBo «M3marenscTBo «lIpocBenienne»

METOJAUYECKUE MATEPHUAJIBI AJ151 YUYUTEJISA
1. Meronuueckoe nocobue. 10 xkmacc (aBropel O. C. I'abpuensu, U. I'. Octpoymos, C. A.
CnankoB) - M.: [Ipocsemienue, 2019
2. Tlporpamma kxypca xumuu s 10—I11 kimaccoB o0meo0pa3oBaTeIbHBIX YUPEKICHUN
(aBTopw! O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos) - M.: [Ipocsemenue, 2019
3. Pabouas rterpamp. 10 xmacc (aBroper O. C. T'abpuensn, C. A. CnaakoB) - M.:
[Ipocsemenue, 2021
4. Terpanp aisi TaOOPAaTOPHBIX ONBITOB M MpakTHdeckux padort. 10 xmacc (aBropsr O. C.
I'abpuensu, . B. AkcénoBa) - M.: I[IpocBemenue, 2021
5. XuMus B TecTax, 3amadax u ynpaxueHusx. 10 kmacc (aBropsl O. C. INabpuensn, 1. B.
Tpury6uak) - M.: Dx3amen, 2021
6. KortposbHbie 1 camocTosTeNbHbIe padoThl 1o xumuu. 10 kiace (aBTopsl O.C. ['abpuensiH,
N. T. Octpoymos, C. A. CnaakoB) - M.: Dx3amen, 2021

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru I"azera «Xumus» u caiit ast yautens «51 uay Ha ypoK XUMHK»
http://him.1september.ru Equnas xomtekuus LIOP: IpenmeTHas KOIEKIHS « X MU
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC 3KCIIEPUMEHTHI:

xumusi. Komtekiust Poccuiickoro 001eo0pa3oBatesibHOTO mopTajia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukdepoBoii
http://www alhimik.ru Bcepoccuiickast onuMmIuiaa mKkoJIbHUKOB TI0 XUMUN
http://chem.rusolymp.ru Opranndeckast XUMHsL: SIEKTPOHHBIN YUSOHHK [T CPETHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: JIEKTPOHHBIN YUeOHHK
http://www hemi.nsu.ru OTKpbITBINA KOJUTEIK: XUMHUS
http://www.chemistry.ru JlucraninoHHast OTUMITHAIA 10 XMMHH: TEIEKOMMYHHUKAIIMOHHBIN

o0pa30BaTeNbHbIN MPOEKT



