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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1O XHMMHU Ha YpOBHE CpeaHero oomero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O06 oOpazoBanuu B Poccuiickoii @eneparumny, TpeOoBaHUI
K pe3yJbTaTaM OCcBOeHHUs (herepabHOM 00pa3oBaTeNbHOM MporpaMMsl cpeHero oduiero oopazosanus (OOIT
COO), npencraBneHHbIx B DenepaibHOM TocyaapcTBEHHOM oOpazoBarenbHoM cTtanmapre COO, ¢ yuérom
Konuenmuu npernojaBanust yueOHOro mpeamera « XUMHs» B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit
®denepanuy, peaanu3yroMX OCHOBHbIE 00pa3oBaTebHbIE IPOrPaMMBbl, U OCHOBHBIX MON0XeHUH «CTparerun
pa3BuTHs BocniuTaHus B Poccuiickoit denepauun Ha nepuoa 1o 2025 roga» (Pacnopsbxenue [IpaBurenscTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY HOJX0/I0B K pa3paboTKe MpOorpaMMbl 110 XUMUH, K ONPEAETICHUIO 00IIeH cTpaTeruu o0ydeHus,
BOCIIMTAHUS U Pa3BUTHUSL 00y4aroOUIMXCs cpeAcTBamMH yueOHoro mpeamera «Xumush» s 10—11 kimaccoB Ha
0a30BOM ypoBHE cocTaBwiIn KoHIenTtyaiabHble nojoxenus ®PI'OC COO o B3auMooOyCIOBICHHOCTH LIENEH,
CoJIepKaHus, pe3yIbTaToOB 00y4YeHUs U TPeOOBaHMI K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0o0Opa3oBaHHE, II0JIy4aeMOE€ BBIMTYCKHUKaMH 00I11e00pa30oBaTeNbHON  OpraHu3aIui,
ABIIIETCS. HEOTHEMJIEMON YacThi0 MX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIOIIMM 3TAllOM peau3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHOM CHCTEME XMMUYECKOTO
0o0pa3oBaHusl. DTU LIEHHOCTH KacaloTCsl MO3HAHUS 3aKOHOB NPUPOAbI, (HOPMUPOBAHMSI MUPOBO33pEHUS U 0011eH
KYJIBTYpBI 4€JIOBEKa, a TAKKe IKOJOIMYECKH 0OOCHOBAHHOTI'O OTHOUICHHUSI K CBOEMY 3/I0POBBIO U NMPHPOTHON
cpene. Peanusyercss xumuyeckoe oOpa3zoBaHHE OOY4YaIOIIMXCA HA YPOBHE CPEIHEro oOIIero oOpa3oBaHUs
CpeICTBaMU y4eOHOro nmpeamera « XUMHUs», COAEpKaHUuEe U MOCTPOSHHE KOTOPOTO OIpeesieHbl B IPOrpaMMe
[0 XUMHUU € Y4ETOM CHEIU(PUKN HAYKU XUMHH, €€ 3HAUCHUS B IO3HAHUM MPUPOJbI U B MaTepUATbHON KU3HU
o0miecTBa, a Takxke ¢ y4yéToM OOLIMX Leneld U NMPUHLMIIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSIHHUE
CHCTEMBI CpeliHero oo1mero oopazoBanus B Poccuiickoit @enepannn.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO POJIb B COBPEMEHHOM IIUBHIIU3AIIH,
B CO3JIaHMU HOBOM 0a3bl MaTepHaibHON KyJIbTyphl. OHA BHOCUT CBOM BKJIaJ B (POPMUPOBAHKE PALIMOHAIBHOTO
HAY4YHOI'O MBIIUICHUS, B CO3/IaHUE LIEJIOCTHOTO IpEJICTaBICHUs 00 OKpY’KalolleM MHpe Kak O €JUHCTBE
IPUPOJIBI U YeNOBEKa, KOTOpoe (OopMUpPYETCS B XMMUU HAa OCHOBE NOHMMAaHHS BELIECTBEHHOI'O COCTaBa
OKpPY’aroIlero Mupa, OCO3HaHHs B3aMMOCBSA3H MEXKIY CTPOCHHEM BELIECTB, UX CBONMCTBAMHU M BO3MOXXHBIMU
00nacTsIMi IPUMEHEHHUS.

TecHO B3aMMOJEHCTBYs C OPYIMMM €CTECTBEHHBIMM HAayKaMH, XMMHs cTajga HEOTHEMIIEMOM YacThbIO
MHUPOBOH KYJIBTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOIO TpyJa M KU3HU KaXJIOro wieHa oOOIIecTBa.
CoBpemeHHast XUMHUsI KaK HayKa CO3MJaTelbHasl, KaK HayKa BBICOKMX TEXHOJIOTMH HaIllpaBJIeHA Ha PEIICHUE
r100aMbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHSA YEJIOBEUECTBA — CHIPHEBOW, JHEPIETHYECKOM, MHUIIEBOM,
HKOJIOTHUECKOM O€30MacHOCTH U OXPaHbl 3/J0POBBS.

B cootBercTBHM ¢ OOMIMMH IMENSIMH W TPUHIUIIAMH CPETHETO OOIIeTr0 00pa30BaHUS COJCPIKAHHE
npeamera «Xumus» (10-11 kmaccbl, 0a30BBI YPOBEHb U3yU€HHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOMIEKYIBTYpHYIO TIOATOTOBKY OOYYaOUINXCS, HEOOXOIMMYI0 UM ISl BBIPAOOTKH MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOUEHHS B )KU3Hb COLIMYMa, IPOIOJDKEHNS 00pa30BaHus B Pa3IMYHbIX 001aCTAX,
HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMHE.

CocTtaBisiomuMu npeaMera « XUuMus» IBIsA0TCS 6a30Bble Kypebl — «Opranndeckas Xumus» 1 «O01mas
U HEOpraHudeckass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJAEpaHHsSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM
HayKM: CHCTE€Ma 3HaHUM O HEOpPraHUYecKoW XUMHUM (C BKIIOYEHHEM 3HaHUM U3 OO0Ied XUMHH) U
opranuueckod xumuu. dopMHUpoBaHHE NAaHHON CUCTEMbl 3HAHUW NPU W3YYEHUM NpEAMETa O0EeCreunBaeT
BO3MOYKHOCTh PACCMOTPEHHsI BCETO MHOI000pa3us BELIECTB HA OCHOBE OOLIMX MOHATHM, 3aKOHOB U TeOpUi
XUMUH.

Crpykrypa conepxaHus KypcoB — «OpraHuueckas xumus» U «OOmiass ¥ HeopraHudeckas XUMHsD)
chopmMHpoBaHa B IPOrpamMMe 110 XUMHUH Ha OCHOBE CHCTEMHOT'O TI0JIX0/1a K U3YYEHHUIO y4eOHOro MaTepuana u
00yCJIOBJIEHa UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha ONpeAEIEHHBIX TEOPETUUYECKUX YPOBHSIX.
Tak, B Kypce OpraHu4ecKoil XMMUU BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUUECKON TEOPUHU CTPOEHUS
OPraHMYECKHUX COEIMHEHUH, a TaKXKE HAa YPOBHE CTEPECOXUMHYECKMX U 3JIEKTPOHHBIX IPEICTaBICHHUHA O



cTpoeHuu BemiecTB. CBeeHUs 00 N3yyaeMbIX B Kypce BEIECTBAX JAIOTCS B Pa3BUTHH — OT YIJII€BOJOPOOB 10
CIIOXKHBIX OMOJIOTMYECKH aKTUBHBIX COEAMHEHMHA. B Kypce opraHmyeckoil XMMUU MOJydaloT pa3BUTHE
chopMHpOBaHHBIE Ha YPOBHE OCHOBHOro oOIIero oOpa3oBaHUS IEePBOHAYAJIBHBIC IPEICTABICHUS O
XUMHUYECKON CBSA3M, KJIacCU(UKAIMOHHBIX MpPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEUIECTB OT HX
CTPOEHHUs, 0 XMMUYECKOU pEeaKIuu.

[Ton HOBBIM YTJIOM 3peHusl B MpeameTe «XHUMHUs» 0a30BOr0 YPOBHS paccMaTpUBAETCS M3YUYEHHBIH Ha
YPOBHE OCHOBHOTO 0OIIero oOpa30BaHMUs TEOPETUUYECKUH Marepuan U (PaKTONIOTMYEeCKHe CBEICHHS O
BElIeCTBaX M XUMHYECKOW peakuuu. Tak, B dacTHOCTH, B Kypce «OOmas M HeopraHuyeckas XUMHSD»
o0yyaromuMcsi  MPeIOCTaBIsIeTCT BO3MOXKHOCTh ~ OCO3HATh  3HAU€HHE MEPUOJUYECKOr0 3aKOHa ¢
O0OLIETEOPETUYECKUX M METOAOJOTHYECKUX IMO3UIUH, IIy0Ke MOHATh MCTOPUYECKOe HM3MEHEeHHEe (DyHKUUH
ATOTO 3aKOHA — OT 0000IIAIOIEH 10 OOBICHAIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BaXKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHNUH, CBOMCTBAX U MIPUMEHEHUH,
a TaK)K€ O XUMUYECKUX PEAKLMSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX INPOTEKAHUs NONOIHseTCs B Kypcax 10
u 11 kmaccoB aneMeHTaMH COAEp aHHs, UMEIOIIUMHU KYyJIbTypOJIOTMYECKUN U NMPUKIAAHON XapakTtep. JTu
3HAHUS CIIOCOOCTBYIOT TMOHHUMAHHIO B3aMMOCBSI3M XHMHUHU C JIPYITMMU HayKaMH, PacKpbIBalOT €€ pojib B
M03HABATEJIbLHOMN U MPAKTUYECKON 1eATEIbHOCTH YeJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K IIPOLIECCY
TBOpYECTBa B O00JaCTM TEOPUHM M MPAKTUYECKUX TMPWIOKEHUH XUMHH, TOMOTalOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJieMax, CBSI3aHHBIX C XUMHEH, KpUTUYECKU
OCMBICTMBAaTh MHGOPMALMIO U NPUMEHATh €€ Ul MOIMOJHEHHWsS 3HAaHUM, PElIeHUS WHTEJUIEKTyalbHBIX U
AKCIIEPUMEHTAJIbHBIX HCCIIEOBATENbCKUX 3a7ady. B menom copepxanue ydeOHOTo mnpeamera «XHUMHUSD»
JTAHHOTO YPOBHS M3y4Y€HHs] OPUEHTUPOBAHO Ha (OPMHUPOBaHUE Y 00yUaIOIIUXCSI MUPOBO33PEHUECKOM OCHOBBI
JUIsl MOHUMaHUs (PUI0coPCKUX UeH, TAKUX KaK: MaTepuaibHOE €IMHCTBO HEOPraHMUECKOr0 M OPraHu4eCKOro
MHpa, 00yCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM M CTPOCHUEM, IIO3HABAEMOCTh MPHUPOJHBIX SBICHUN
NyTéM OJKCHEpPUMEHTAa M pELIEeHUS MPOTUBOPEUUMH MEXIY HOBBIMHU (akTaMd U TEOPETUYECKUMU
NPENOChIIKAMH, OCO3HAHUE POJIM XMMHHU B PELICHUH SKOJIOTHYECKUX MPo0IIeM, a Takxke mpolieM cOepexeHus
YHEPIreTUYECKUX PECYPCOB, CHIPbs, CO3/IaHNsI HOBBIX TEXHOJIOTMI U MaTEPHUAIIOB.

B nnane pemienus 3ajja4 BOCIUTAHUS, Pa3BUTHUS U COLMAIM3ALMN 00YYaIOLIMXCS IPUHATBIE TPOrpaMMOi
10 XMMHH [TOJIXOJIbI K OIPEJICIIEHUIO COJIEPKaHUs U IOCTPOCHHUS MTPeAMETa PEeyCMaTPUBAIOT (POPMUPOBAHUE
YHHMBEpCAJIbHBIX Y4YEeOHBIX JEHCTBMH, UMEIOIUX 0a30BO€ 3HAYEHHE AJIS PA3IUYHBIX BUIOB JESITEIbHOCTH:
pemieHus: npoOsem, MOUCKa, aHaiau3a U 00paboTKH MHPOpMAIH, HEOOXOAUMBIX AJIsl IPUOOPETEHUsI OIbITA
IIPAKTUYECKON U MCCIIENA0BATENBCKON AEATEIBHOCTH, 3aHUMAIOILEN BaXKHOE MECTO B TO3HAHUM XUMUH.

B npaktuke npenojaBaHus XMMUHU Kak Ha YPOBHE OCHOBHOTO 00miero oOpa3oBaHUs, TaK M HA YPOBHE
cpenHero oOmiero oOpa3oBaHUS, MPH OMPENEICHUU COJEP>KATEIbHON XapaKTepUCTUKU IleNield H3yueHus
npeaMeTa HaIlpaBlICHHEM IEePBOCTEIICHHOW 3HAYMMOCTH TPAIWIIMOHHO TPHU3HAETCS (OPMHPOBAHUE OCHOB
XUMHUYECKON HayKH KaK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKONW NIEATETHHOCTH YeNOBeKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJnbTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKoOHM MOAXOd K
ONpPENIETICHUIO LIeJIeH N3YUYEHUs MTPEAMETA SIBJISIETCS BIIOJHE ONPaBIAHHBIM.

CornacHo 1aHHOM TOYKE 3peHUs TJIABHBIMH LIEJIIMU U3YUYEHUS IpeaMeTa « XUMHUsS» Ha 0a30BOM YpOBHE
(10 =11 xu1.) ABNISIFOTCS:

* (popMupoBaHUE CUCTEMbI XUMUYECKUX 3HAHUN KaK BaXKHEHINIECH COCTABIISIONIEH €CTECTBEHHO-HAYYHOM
KapTHUHBI MHPA, B OCHOBE KOTOPOU JIeXKaT KIIFOUeBbIe MOHATHS, (yHIaMEHTAIbHbBIC 3aKOHBI U TEOPUHU
XUMHH, OCBOEHHE S3bIKa HAayKH, YCBOEGHHE M IIOHMMAaHME CYIIHOCTH JAOCTYNHBIX 0000IIeHUI
MHPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMJIEHHE C UICTOPUEHN UX Pa3BUTHUS U CTAHOBJICHHUS;

* (dopMHpOBaHKE U Pa3BUTHE NPEACTABICHUN O HAYYHBIX METO/aX IMO3HAHMS BEMIECTB M XMMHUYECKUX
peaxiuii, HeOOXOAUMBIX AJISl IPHOOPETEHUSI YMEHUI OPUEHTHPOBATHCS B MUPE BEIIECTB M XMMUYECKUX
SBJICHUM, IMEIOLIUX MECTO B IIPUPOJE, B IPAKTUYECKON U IIOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUIl U CMOCOOOB [EATENbHOCTH, CBSA3aHHBIX C HaONIOJIeHHEM U OOBSCHEHHUEM
XUMHUYECKOI0 IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUII O€3011aCHOT0 OOpaIEeHHsI C BELIECTBAMM.

Hapsiny ¢ atum, coaepxaresibHasi XapakTepUCTHKa LeJIel U 3a1a4 U3y4eHUs [IpeAMeTa B IporpaMmme o
XUMHUH YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMU B CUCTEME CPEAHETO OOILEro
oOpa3oBanus. Cero/iHsi B MpernogaBaHUM XUMHUU B OOJbIIEH CTeneHH OTAAETCS MPEANOUYTEHUE MPAKTHIECKON
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KOMIIOHEHTE CcofepKaHusi 00y4eHUs, OPHEHTUPOBAHHON Ha MOATOTOBKY BBITYCKHUKA 00IIE00pa3oBaTeIbHON
OpraHu3aIliy, BIAJICIONIETO HE HAOOPOM 3HAaHMM, a (PYHKIIMOHAIIBHONW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHHUSIMH aKTUBHOTO MOJyYEHHUs 3HAHUIA ¥ TIPUMEHEHUS WX B PEaIbHOM KM3HU JJIS PEIICHUS MPAKTUISCKUX
3ajad.

B cBsi31 ¢ 3THM TIpH U3yUEHUU MpeAMeTa « XUMUSD) JOMUHUPYIOIEe 3HaUCHUE TPHOOPETAIOT TAKUE IEH
W 3aJ1a4y¥, KaK:

ajanTanus oOOydaroluxcs K YCIOBUSM JWHAMUYHO pa3BHUBAIOMIETOCS Mupa, (HOpMHUPOBAHHE
WHTEJUIEKTYyaJIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY
MPUHSATUIO TPAMOTHBIX PEIIEHWH B KOHKPETHBIX KHU3HEHHBIX CHUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMH H HX
MIPUMCHCHUEM;

dbopMupoBaHHe Yy OOYYalOMIMXCS KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIHM), HWMEIOIINX
YHUBEpCAJIbHOE 3HAUCHHUE MJIS PA3IMYHBIX BHUIOB NEATCILHOCTH: PEIICHUS MpoOJeM, TOWCKA, aHaIM3a M
00paboTku nHPOpMAIH, HEOOXOIUMBIX TSl MPUOOPETEHHSI OTIBITA ICATEIHLHOCTH, KOTOPast 3aHUMAaET BaXKHOE
MECTO B TIO3HAHWUU XUMUH, & TAKXKE JJIs1 OIICHKU C TTO3UILIUNA SKOJIOTUYECKON O€30MaCHOCTH XapaKTepa BIUSHUS
BEILIECTB U XUMUYECKUX MTPOLIECCOB HA OPTraHr3M YeJIOBEKa U MPUPOJIHYIO CPEAy;

pa3BUTHE TIO3HABATEIIBHBIX HWHTEPECOB, HMHTEIUICKTYadbHBIX H  TBOPYECKHX  CIIOCOOHOCTEH
00y4JaromuXCcsi: CIOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETaTh HOBHIE 3HAHUSA MO XUMHUU B COOTBETCTBUH C
KU3HCHHBIMU TTOTPEOHOCTSMH, MCIIOJIH30BAaTh COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTHUHU JIA MOUCKA U
aHanu3a y4eOHOM U HAyYHO-TIOMYJISPHON HH(POPMAIIUN XUMUYECKOTO COICPIKAHMUS,

dbopMHUpOBaHHE W pPa3BUTHE Yy OOYYAIOMIMXCA ACCOIMATUBHOIO U JIOTHYECKOTO MBIIIJICHUS,
HAOI0IATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOMUMBI, B YaCTHOCTH, MPHU
MJIAHUPOBAHUH ¥ MIPOBEJICHUN XUMUYECKOTO YKCIIEPUMEHTA;

BOCIIUTAHUE Y 00YYaromMXcsl YOSKIEHHOCTH B TYMaHUCTHUYECKON HANIPAaBIEHHOCTU XUMUH, €€ BaKHOU
POJIH B pEIIEHUH TJIO0ATBHBIX MTPOOJIEM PAIMOHATIBHOTO MPUPOIONIOJIb30BAHUS, TTOTIOJHEHUS YHEPTETHIECKUX
PECYPCOB M COXPaHEHHS MPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOJUMOCTH OEpeKHOTO OTHOIICHHS K
MPUPOJIE M CBOEMY 37I0POBBIO, a TAKXKE MPUOOPETEHUS OIbITA HCIOJIb30BaHUS TOJYYCHHBIX 3HAHUW IS
MPUHSTHUS TPAMOTHBIX PEIICHU B CUTYAIIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B ydeOHOM miiane cpenHero ooiero o0pa3oBaHus MpeaMeT « XUMHUs 6a30BOT0 YPOBHS BXOJHUT B COCTAaB
npeaMeTHo obmacTu « EcTecTBeHHO-HAyYHbIE TPEMEThHI.

OO0miee yucio 4acoB, OTBEAEHHBIX JUISl M3yYEHHsS XUMHUHU, Ha 0a30BOM YpOBHE CPEIHEro OOILEero
oOpa3oBaHus, cocTaBiseT 67 yacos: B 10 knacce — 34 vaca (1 gyac B Hepeno), B 11 kmacce — 33 yaca (1 gac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopernyecKkre OCHOBbI OPraHUYeCKOH XUMHHU

ITpenMeT opraHn4ecKol XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYECHHUE B [TOJIyYEHNU HOBBIX BEILIECTB
u MarepuanoB. Teopusi cTpoeHHs] opraHnyeckux coenuHeHuil A. M. ByTiepoBa, €€ OCHOBHbBIE MOJIOKEHHUS.
CrpykTypHBbI€ (OPMYIIbI OpraHMYECKUX BelecTB. ['oMmomorus, nzomepus. XuMHUECKas CBsI3b B OPraHMYECKUX
COCIMHEHUAX — OIMHAPHBIE U KPAaTHBIE CBSI3H.

[IpencraBnenue o kiaaccupuKaluy OpraHideckux BemecTs. HoMeHkIaTypa opraHMuecKux CoeJMHEHU I
(cucreMaTuyeckasi) U TPUBHAJIbHBIE HAa3BaHUsI BAXKHEHUIINX MIPEICTaBUTENIEH KJIAaCCOB OPraHUYECKHUX BEIIECTB.

OKCIEpPUMEHTAJIbHBIE METO/bl M3YYEHHUs BEIIECTB M MX NPEBpALCHUN: O3HAKOMJIEHHE C o0paszLamu
OpraHMYEeCKUX BEUIECTB M MATepHajaMU Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEILECTB,
HaOJIOIGHUE W ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILEHUI0 OPraHUYECKHX BELIECTB IpHU
HarpeBaHuu (TUIaBJICHUE, OOYTIMBAHUE U TOPEHUE).

YrieBogopoabl

AJKaHBI: COCTaB U CTPOECHHUE, FOMOJIOTMUECKUN psAA. MeTaH M 3TaH — IpOCTeHlline IMperIcTaBUTENN
QJIKaHOB: (U3MYECKHUE U XUMHUYECKHE CBOWCTBA (peaklMM 3aMELICHUs U TOPEHUs ), HaXOXKIEHUE B MPUPOJE,
IIOJIyYEHUE U IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUH Psil. DTUIIEH U NPONMIIEH — IPOCTEHUIINE TPEICTABUTENN
AJIKEHOB: (PM3NYECKHUE U XUMHUYECKHE CBOMCTBA (peakUuu T'MIPUPOBAHUS, T'aJIOTEHUPOBAHUS, T'MApaTallH,
OKHCJICHHS U TIOJIMMEpU3alliN ), MOJyYeHHUE U IPUMEHEHHE.

Ankanuensl: OyraaumeH-1,3 um MerunOyranuen-1,3: cTpoeHue, BaKHEHIIME XMMHUYECKHE CBOMCTBa
(peaxmust monumepu3anun). [lonydyeHne CHHTETUYECKOTO KayuyKa U PEe3HHBI.

ATKHHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, T'OMOJIOTMYECKHUH psl. AUETHWIEH — MpPOCTEHIINH
NPEJCTaBUTEINb AIKUHOB: COCTaB, CTpOeHHE, (U3NUECKUE U XMMUYECKHE CBOWCTBA (PEaKIMU TUAPUPOBAHMS,
rajJlor€HUPOBaHNUs, TUPATALUU, TOPEHNUS ), TOTy4YEHUE U IPUMEHEHUE.

Apensl. benzon: cocta, cTpoeHue, pusnueckue U XUMHUYECKHE CBOMCTBA (peakLuy raJoreHUpOBaHUs
U HUTPOBaHUs), IOJIy4eHUE U IPUMEHEeHUe. Tonyon: cocmas, cmpoenue, husuyeckue u XumMuieckue coucmea
(peakyuu 2ano2eHupo8anus U HUMPOBAHUs), noayienue u npumernerue. TOKCHIHOCTb apeHOB. I'eHeTHueckas
CBSI3b MEXKY YIUVIEBOJAOPOAaMU, IIPUHAIICKAIIMMU K PA3ITMYHBIM KJIACCAM.

[TpupoaHble UCTOUHUKH YrieBogopoaoB. [IpuponHsiil ra3 u nomyTHsle HeTsAHbIE Ta3bl. HedTh u €€
npoucxoxaenue. CrnocoObl mepepaboTKH HEPTH: MEPEeroHKa, KPEKUHT (TEPMUYECKHH, KaTaIUTHYECKUH),
nuponu3. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroib
U TIPOJYKTHI €r0 epepadOoTKH.

OKclepUMEHTAIbHbIE METO/bl M3Y4YEHHs BEIIECTB M MX IPEBpALCHUN: O3HAKOMJIEHHE C o0pazLamMu
IUIaCTMAcC, KaydyKOB M pe3uHBbI, KomieKun «HedTe» u «YToby), MOAETHpPOBAHNE MOJIEKYJT YTIIEBOAOPOIOB
U raJIor€HONPOU3BOHBIX, IPOBEJCHUE NIPAKTUYECKON pabOThI: MOJIy4YEeHUE STHIICHA U U3yYEHHE €r0 CBOMCTB.

Pacy€rnble 3aaun.

Bbrunciienus no ypaBHEHHIO XUMHUECKOM peakiuu (Macchl, 00béMa, KOJIMYECTBA UCXOJHOIO BEIIEeCTBA
WIN TIPOAYKTA PEaKIMU MO0 U3BECTHBHIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOTHBIX BEILECTB WU
IPOAYKTOB PEAKIIUHN).

Kucinopoacoaepskamue opranu4yeckue coe{uHeHus

[IpenenpHble OAHOATOMHBIE CIUPTHL. MeETaHOI M 3TaHOJN: CTPOCHHE, (PU3MUECKHE U XUMHUYECKUE
CBOICTBa (peakluu ¢ aKTUBHBIMU METaJlJIaMH, TaJOr€HOBOJOPOaMH, TOpEHKE), IpUuMeHeHue. Bonopoausie
CBA3M MEXKIY MOJIEKYJIaMH CIIUPTOB. J[elicTBHE METaHOJIa M 9TaHOJIa Ha OPraHU3M 4eJIOBEKa.
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MHoroaromMHbie COUPTHI. DTUICHTIUKOIIb U TIUIEPUH: CTpOeHHE, (PU3HUECKHe U XUMUYECKUE CBOWCTBA
(B3aMMOJIEHCTBHE CO MIEIOYHBIMU METAJJIAMU, KQU€CTBEHHAsI PEaKkiiisi HAa MHOTOAaTOMHBIE CIIUPTHI). JleiicTBre
Ha OpraHu3M uesoBeka. [I[puMeHeHne rmiepruHa u 3TUIEHTJIMKOJIS.

deHOoM: CTPOCHHE MOJICKYJIbI, PU3NICCKUE U XUMHUECKHE cBOWCTBA. TOKCHYHOCTH (heHomNa. [Ipumenenune
¢deHomna.

Anpaeruspl U kemorvl. DopManbaeTH I, alleTAIBICTHI: CTPOCHHE, PU3NISCKUE U XUMHUECKHUE CBOMCTBA
(peakvy OKUCIIEHHUSI U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIINH ), TIOJTyYEHHE U TPUMEHEHHUE.

OIHOOCHOBHEIE TIpe/eNbHbIe KapOOHOBBIE KUCIOTH.. MypaBbHHAs U YKCYCHAasi KHUCJIOTBI: CTPOCHHE,
dbusznyeckue W XUMHUYECKHE CBOWCTBa (CBOMCTBA, 00IIMEe AN Kjlacca KHUCIOT, peakuusi »TepuuKaiun),
noyiydyeHue U npumeHenue. CTeapuHoBas U OJICMHOBAsI KUCJIOTHI KaK MPEJACTABUTENM BBICIIMX KapOOHOBBIX
KHUCTIOT. MbljIa KaK COJIU BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE AeHCTBHE.

CrnoxxHble 3(upBl KaKk MPOU3BOJHBICE KApOOHOBBIX KHCIOT. ['MIponu3 cloxHBIX 3QupoB. JKupHL.
I'unponus xupoB. [Ipumenenune xupos. buosornueckas posab KUPOB.

YrieBoapl: cocTaB, KilacCH(PUKAIS YTIIIEBOAOB (MOHO-, M- U TIOJUCcaxapubl). [ Tr0K03a — mpocTerTmii
MOHOCAaXapu: 0COOEHHOCTH CTPOCHUS MOJIEKYJbI, (PU3MUecKre U XUMUYECKHe CBOMCTBA (B3aMMOEICTBHE C
runpokcunom menu(ll), okucinenne ammuadHbIM pacTBopoM okcuaa cepedpa(l), BoccranoBieHue, OpoxeHne
TIII0KO3BI), HAX0XKICHUE B IPUPOJIe, IPUMEHeHHe, Ononorudyeckas poib. @orocunte3. OpyKkTo3a Kak U30Mep
TJIFOKO3BL.

Kpaxman u nemnronosa kak npupoHbie noauMepsl. CTpoeHHe Kpaxmana v HEeJUTi103bl. Pu3nueckue u
XUMUYECKHE CBOMCTBA KpaxMalia (TUIPOJIn3, KAUeCTBEHHAs! PEaKlUs C HOJAO0M).

DKCHepUMEHTAIbHbIE METOJbl M3Y4YEHMs BEIIECTB U WX MPEBpAIlCHUi: MpoBeneHue, HaOII0JeHHE U
ONHUCaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, KAUYECTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHUPTOB
(oxkucnenne »staHona okcugoM Meau(ll)), MHOroaTOMHBIX CHHPTOB (B3aHUMOJCICTBHE TIUIMLEPHUHA C
ruapokcuaoM meau(Il)), anpaerunnoB (OKHCIEHUE aMMHAYHBIM pacTBOpOM okcua cepedpa(l) u ruapokcuaom
meau(Il), B3aumopeiicTBue Kpaxmaiaa ¢ HOJIOM), MPOBEIACHHE MPAKTHUECKONW pabOThl: CBOMCTBA pacTBOpa
YKCYCHOM KHCJIOTBI.

Pacuérhbie 3amaun.

Bbrunciienus 1o ypaBHEHHIO XUMHUECKOM peakiuu (Macchl, 00b&Ma, KOJTMUECTBA HCXOJHOTO BEIIECTBA
WIM TPOAYKTa peaklHUd MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX BEIIECTB HIIU
IIPOAYKTOB PEAKIUN).

A3oTcoaepikalye OpraHn4ecKue COeUHEHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHuyYecKue coeAnHeHus. Ou3ndeckne U XUMHUYECKHE CBOWCTBA
aMUHOKHCIIOT (Ha pUMepe MHIKMHA). buonorndyeckoe 3HaueHue aMMHOKUCIOT. [lenTubl.

benku kak mpupoAHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. [lepBuuHas, BTOpUYHAs W TpETUYHAs
CTpYKTypa 6enkoB. XUMHYECKHE CBOMCTBA OEIKOB: THAPOIIN3, IEHATYypallHsl, KAUeCTBEHHbIE peaKIIMK Ha OeJIKH.

DKCTepUMEHTAIbHBIE METOJbl W3Y4YeHHsI BEUIECTB W WX MPEBpAllleHUN: HAOIIOACHHE U ONHCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalys O€JIKOB MPU HarpeBaHUH, LIBETHbIE pEaKLUu OEIKOB.

BrbicokomosieKyJISIpHBIE COeINHEHUS

OCHOBHBIE TOHSATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHHWI: MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BE€HO, CTENEHb TOJUMEpPHU3ALMK, CpeAHssl MOJeKyaspHas Macca. OCHOBHbIE METOIbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUHN — MMOJIMMEPHU3ALUsS U TOJIMKOHICHCALIMSL.

DKCTHepUMEHTAIBHBIE METOJbl M3YYCHHs BEIIECTB M HUX NPEBPAIICHUIA: O3HAKOMJICHHE C OOpa3iaMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAy4YyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexxnpeAMETHBIX CBSI3EH MPU U3YUYECHUHU OpraHndecko xuMun B 10 kitacce ocyniecTBiaseTcs
Yyepes UCTIOIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHATHH, TAK U TIOHATUH, SBIISIOMIUXCSI CHCTEMHBIMU
JUIS1 OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSTHS: SBICHUE, HAYYHBIA (PaKT, THIOTE3a, 3aKOH, TCOPHs, aHAIIU3,
CUHTE3, KJ1accu(uKanus, nepuoJu4HOCTb, HaOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJEJIMPOBAHHUE.
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du3uka: Marepus, SJHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUIl YpOBEHb, BEILIECTBO,
TeNo, 00BEM, arperaTHOE COCTOSTHIE BEHIECTBA, (PHM3MUECKUE BETMUMHBI U €UHHIIBI UX U3MEPCHUSI.

buonorus: knerka, opranusM, Ouocepa, 0OMEH BElIECTB B OpraHusme, (OTOCHHTE3, OMOJIOIMUYECKU
aKTHBHBIE BelllecTBa (O€IKH, YIIIEBObL, )KUPBI, (PEPMEHTBHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/bI, MTOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: MNHUIIEBbIE MPOAYKTHl, OCHOBBI pAaIMOHAJIBHOIO MUTAHUS, MOIOLUIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETUYECKUE TpernapaThl, MaTepUalbl U3 HCKYCCTBEHHBIX U CUHTETHUECKUX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUA

Teopernuyeckne 0OCHOBbI XUMHH

XuMHUUECKuH 1eMeHT. AToM. Sapo aTtoma, H30TOMNbL. DJIEKTPOHHAS 0007I0YKa. DHEPreTHIECKUE YPOBHH,
MOIypOBHU. ATOMHBIE opOutamu, s-, p-, d- smemeHTH. OCOOEHHOCTH pachpeesieHUus] AJIEKTPOHOB I10
opOUTAIAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHASI KOHPUTYpaIHs aTOMOB.

[lepnonnueckuii 3akoH u [lepuonnueckas cucrema xumudeckux siaemeHToB . M. MenneneeBa. CBs3b
nepuoanyeckoro 3akoHa u llepuogmyeckod cucremel xumuyeckux aemeHToB /J[. M. Menneneesa ¢
COBPEMEHHOI TE€OpHUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX SJIEMEHTOB U
00pa3yeMbIX UMU IIPOCTHIX M CJIOKHBIX BELIECTB 10 IPYIaM U MepruoiaM. 3HaYeHHE EPUOJUUECKOr0 3aKOHa
B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BUIbl XMMHYECKON CBsI3W (KOBAJICHTHAs HEMOJSIpHAS W
NoJIsIipHasi, MOHHAs, MeTaJuTnueckas). MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOW XUMUYECKOU CBsI3U (OOMEHHBIN
U JIOHOpHO-aKUENTOpHbIA). Bomopoanas cBsa3b. BaneHTHoCcTh. nekTpooTpunaTebHOCTh. (CTeneHb
okucneHusl. oHbI: KAaTHOHBI U AHUOHBI.

BemecTBa MOJNEKYJISIPHOIO UM HEMOJIEKYJSPHOIO CTPOEHMS. 3aKOH IIOCTOSHCTBAa COCTaBa BEIIECTBA.
Tumbl KPUCTANIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKONW PEIIETKU.

[TonsaTue o nucnepcHbIx cucteMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBasi J0Jisl BEIECTBA B
pacTBope.

Knaccudukanus HeopraHWYecknx coenuHeHud. HoMeHKkIaTypa  HEOPraHWYECKHX  BEIICCTB.
I'eneTndeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAUICKAIIUX K PA3TUYHBIM KJIACCAM.

Xumnueckas peakius. Kinaccupukanuss XMMAYECKHX peakifii B HEOPraHWYECKOH W OpraHMYecKou
XUMHUHU. 3aKOH COXPAHEHMS] MacChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPIHMH NPU XUMHUYECKUX
peaKIusX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (axTopoB. OOpaTUMble peakUud. XHUMHUYECKOE
paBHOBecHe. DaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYECKOTo paBHOBecus. [Ipunnun Jle [laTense.

OnekTponuTnueckas auccoruanus. CuinbHble U ciadble 3nekTponuTbl. Cpeaa BOAHBIX PACTBOPOB
BEILIECTB: KUCJIasd, HEUTpaJIbHAas, LIEJIOYHAs.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

DKCHepUMEHTAIbHBIE METOJbI W3YYCHHUs BEIIECTB M WX NPEBPAICHHIA: JEMOHCTpAlUs TaOJHII
«Ilepuoanueckas cucrema xumudeckux nemMenToB J1. 1. MenneneeBay, uzyueHune MoJieien KpUCTAIITNYECKUX
peméTox, HaOIIOACHUE U ONMHMCAHUE JEMOHCTPALMOHHBIX U Ja0OPaTOPHBIX OMBITOB (Pa3ioXKEeHHE MEePOKCHIA
BOJOPOJA B MPHUCYTCTBUM KaTalM3aToOpa, OIPEIACICHUE Cpelpl pPAcTBOPOB BELIECTB C IOMOUIBIO
YHUBEPCATBLHOTO WHIWKATOPA, PEaKIMd MOHHOTO OOMEHa), MPOBEJCHHE MPAaKTHUECKON padoThl «BnusHme
pa3INyYHbIX (PAaKTOPOB HA CKOPOCTh XUMHUUECKON PEAKIIHI.

PacuérHpie 3amaumn.

Pacuérel no ypaBHEHUSIM XUMUYECKUX PEAKLIUN, B TOM YHCIE TEPMOXUMHUUYECKHE PACUETHI, PACUETHI C
UCIIOJIb30BAHUEM TOHSATUS «MACCOBas J10JIS BEIIECTBAY.

Heopranuveckasi xumust
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Hemerannel. [lonoxenue nemeramioB B Ilepuoamueckoit cucteme xumuueckux snementoB JI. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. PU3NYECKUE CBONCTBA HEMETAJIOB. AJUIOTPOIIUS HEMETAJIIOB
(Ha mpuUMepe KUCIIOpoia, cepbl, pocdopa u yrieposa).

XUMUYECKHE CBONCTBA BaXKHEHIIMX HEMETAIIOB (TalOreHOB, cephl, a3ora, (Gocdopa, yriepoaa u
KPEMHUS) U UX COEAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUI).

IIpuMeHeHne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnbl. [lonoxxenne wmeramnoB B llepuogmueckoit cucrteme xumuueckux saemeHtoB /J[. W.
MenpeneeBa. OCOOEHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0YeK aTromMoB MeTawioB. OOmme (usndeckue
cBoiicTBa MeTasuioB. CrutaBbl METAIIOB. DIEKTPOXUMHUUECKHH Psijl HATIPSKEHHUI METaJIOB.

XUMHYECKHE CBOMCTBA BAKHEUIIIMX METAJUIOB (HATpHii, KajduM, KaJbLMi, MarHui, aJlOMUHUM, ITUHK,
XpOM, KeJe30, Me/Ib) U UX COeTUHEHUH.

OO6mrme crocoObl MoTyYeHHst MEeTaJUIOB. [IpiMeHeHne MeTalIoB B ObITY M TEXHUKE.

DKcrepuMEHTAbHBIE METO/IbI U3YUYECHHSI BEIIECTB U UX MPEBPAILICHUI: H3yueHUE KOJUIeKIUN « MeTaisl
W CIUIaBb», OOpaslloB HEMETAJIOB, PEIICHHE JKCICPUMEHTANBHBIX 3a]a4, HAOJIOJICHUE W OIHMCAaHUE
JIEMOHCTPAIIMOHHBIX U 1a00PaTOPHBIX OMBITOB (B3aUMOACHCTBHE THAPOKCUIA ATFOMUHHUS C PACTBOPAMU KHCIIOT
U 11eJI0YeH, KAYeCTBEHHBIC PEaKI[MU Ha KATUOHBI METAJIJIOB).

Pacuérnble 3agaun.

Pacuétel Macchl BemecTBa wim 00bEMa ra30B 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MacCe WA 00BEMY
OJIHOTO M3 YYacTBYIOIIMX B PEaKLMU BEIIECTB, pacu€Thl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB
pEaKIMK, €CII OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 )KU3Hb

Ponp xumun B 00ecried4eHUN 3KOJIOTMYECKOW, SHEPreTUYECKOH M MHUILEBOW OE30MacHOCTH, Pa3BUTUHU
MeauuHbL. [ToHsATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEILIECTB U XUMUYECKUX PEaKIU.

[TpencraBneHust 00 OOIMMX HAYYHBIX MPUHIIMITAX TPOMBIIUICHHOTO MOTYYSHHUS BaXKHEUIITNX BEUIECTB.

YenoBek B MUpE BEIIECTB U MAaTEPHAJIOB: BaKHEHIINE CTPOUTENIbHbIE MaTepHaIIbl, KOHCTPYKIIMOHHBIE
Marepuaibl, Kpacku, CTEKJIO, KepaMuKa, MaTepHallbl UIsl 3JIEKTPOHUKH, HAaHOMAaTepHUaJlbl, OpraHUYECKUEe U
MUHEpPAJIbHBIE y100peHUsI.

XuMHUsT U 3J0pOBbE YENOBEKA: IMpaBWjIa HCIOJb30BAHUS JIEKAPCTBEHHBIX MIPENaparoB, IpaBuiia
0€30I1acHOr0 UCIIOIb30BAHMSI IPENapaToB OBITOBOM XMMHUHU B TIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuzamus MeXnpeIMeTHBIX CBSI3€W MPU M3YYCHUH OOIIeH M HeopraHudeckod xumuu B 11 kiacce
OCYILIECTBIISIETCS Yepe3 MCIOJb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUYHBIX MOHSATUM, TaK W TMOHATHH,
SBIISIOIINXCSI CHCTEMHBIMH ISl OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIM (aKT, THIOTE3a, 3aKOH, TEOpHS, aHAJIU3, CHHTE3,
KJ1accuuKanus, IepuoAnYHOCTb, HAOIIOeHHE, SKCIIEPUMEHT, MOJISIMPOBaHIE, U3MEPEHHE, SIBJICHUE.

®duzuka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOII, PAAUOAKTUBHOCTD,
MOJIEKYyJa, SHEPreTHUYECKUI YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, (PM3NUecKre
BEJIMYUHBI U €ITUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opranusmM, s3KocucreMa, 6uochepa, MaKpo- ¥ MUKpPOIIEMEHTHI, BUTAMUHBI, 0OMEH
BEILIECTB B OPTaHU3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE TTOPO/IbL, OJIE3HbIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHOMOTUsl: XUMUYECKasl TPOMBILIUIEHHOCTb, METAJLTyPrus, IPOU3BOJACTBO CTPOUTEIBHBIX MATEPUAIIOB,
CEJIbCKOXO035UCTBEHHOE MPOU3BOJICTBO, MUILEBAsl MPOMBIIIIEHHOCTD, (hapMalleBTHUeCKasi MPOMBIIIEHHOCTD,
MPOU3BOACTBO KOCMETHYECKUX MpPenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepUANIOB, 3JIEKTPOHHAs
MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOT'PAMMBI [10 XUMHNWHN HA BA30BOM YPOBHE
CPEJJHEI'O OBILET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHS 00YYAIOIIUMHUCS IIPOTPAMM CPETHETO
o01iero o6pazoBaHUs (JIMUHOCTHBIM, METANPEIMETHBIM U NpeMeTHbIM). HayuHo-MeToanueckoit OCHOBOM Asist
pa3paboTKN IJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS MPOTPaMM CpEAHEro oOmero oOpa3oBaHUsS SBISETCS
CHUCTEMHO-EATEIbHOCTHBIA MOIXOI.

B coorBeTcTBUH C CUCTCMHO-ACATCIbHOCTHBIM MOAXOAOM B CTPYKTYPC JMYHOCTHBIX PC3YyJIbTATOB
OCBOCHMs IpeaMmeTra «XHMHUS» Ha YPOBHE CpeAHero oOmero oOpa3oBaHMUs BbIAEICHBI CIEAYIOIINE
COCTaBJISIOLIHE!

0CO3HaHHE 00YYaIOUUMHCA POCCUHCKON IPa’KAAHCKOM MIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEIETICHHIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

1[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOECKICHHM JIMYHOCTH HAa OCHOBE KJIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKHX TpaanuLUil 6a30BOM HAyKU XUMHM;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYalOMIMXCSI PYKOBOJCTBOBATHCSI B CBOCH JEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMHU, MPUCYIIHUMU LIETIOCTHOM CUCTEME XMMHUYECKOI0 00pa30BaHMs;

HaJIMYHUC MIPABOCO3HAHUA 9KOJIOTUUECKOM KYJbTYpPbI U CIOCOOHOCTH CTaBUTh eIt U CTPOUTH JKU3HCHHBIC
IUIaHBI.

JInyHOCTHBIC PE3YyJIbTaThl OCBOCHHA IIPCIAMCETA «XUMHA JOCTUI'alOTCA B CIUHCTBC yqe6H0ﬁ u
BOCIIUTATEIbHON JEATENbHOCTH B COOTBETCTBMM C T'YMAaHUCTUYECKMMH, COLMOKYJIBTYPHBIMHU, JYXOBHO-
HPAaBCTBCHHLIMU IICHHOCTAMU U UACAIIAMU pOCCHfICKOFO TpaXXJAaHCKOI'o OGH.[CCTB&, IIPUHATBIMUA B O6H.[CCTB€
HOPMaMHM U MpaBWJIaMH IOBEIEHUs, CHOCOOCTBYIOIIMMM IIPOLECCaM CAaMOIO3HAHUs, CaMOpa3BUTHS U
HPAaBCTBCHHOI'O CTAHOBJICHUSA JINYHOCTHU OGy‘-IaIOH_[I/IXCSI.

JIMuHOCTHBIE pE3yNbTaThl OCBOEHMS MpeaMeTa «XUMHs» OTPaKalT CHOPMHUPOBAHHOCTH OIBITA
MMO3HABATECILHOU U HpaKTquCKOﬁ JACATCIIbHOCTHU 06yqa}0mnxcs1 o peceajiun3aliuu IPHUHATBIX B OGH.ICCTBC
LIECHHOCTEHN, B TOM YHCJIE B YaCTU:

1) rpaxaaHCcKOro BOCIMTAHUS:

0CO3HaHMs O0YyYarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX NpaB U OOS3aHHOCTEH, YBaXKEHMs K 3aKOHY U
IIPABOIIOPAIKY;

IPEJCTAaBICHUS O COLMAIBHBIX HOPMAaX U MPAaBUIAX MEKIUYHOCTHBIX OTHOLICHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATEILHOCTH NPU CO3JAHHHM YYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U NM03HABATEIbHBIX 33/Ja4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB,;

CHOCOOHOCTH TOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHThI IpYTHX IpU aHaU3e
pa3INYHbIX BUAOB YUEOHON AEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS K HICTOPUYECKOMY M HAyYHOMY HaCJIEUIO OTE€YECTBEHHONW XUMUM;

YBa)KEHUS K MTPOIIECCY TBOPUYECTBA B 00JACTH TEOPUU M TPAKTUYECKOTO MPUMEHEHUS XUMHH, OCO3HAHUS
TOTO, YTO JOCTHKEHHS HAyKH €CTh Pe3yJbTaT AJIUTEIbHBIX HAOIIOJCHUH, KPOIOTIUBBIX SKCIIEPUMEHTAIBHBIX
IIOMCKOB, IIOCTOSIHHOT'O TPYAa YYEHBIX U IIPAKTUKOB;

MHTEpECa U I03HABATENIbHBIX MOTHBOB B IOJIYYEHHU M IOCIEAYIOIIEM aHaau3e HH(pOpMaluu o
NEpCAOBBIX NOCTHIXCHUAX COBpeMeHHOﬁ OTCUYCCTBCHHOM XUMHU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUS, STUYCCKOI'O MOBCACHU,

CHOCOOHOCTH OLICHUBATh CUTYAllUH, CBS3aHHbIE C XUMUYECKUMHU SIBIICHUSMU, U IPUHUMATh OCO3HAHHbIE
pelicHus, OpUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTU

TFOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U IOCTYNKH CBOUX TOBapUUIEH C MO3ULMI HPAaBCTBEHHBIX U
IMPaBOBbIX HOPM U OCO3HAHUC HOCJIC,ILCTBI/Iﬁ OTUX IMMOCTYIIKOB;
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4) dpopMupoBaHus KyJbTYpPbI 310POBbS:

NOHMMAaHMS IIEHHOCTEH 370poBOro M 0e30macHOro oOpasa KH3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUUYECKOMY 310POBbIO;

coOo/IeHus TIpaBU 0€30MacHOro OOpalIeHHs C BEIIECTBAMU B OBITY, NOBCEIHEBHOH XU3HU U B
TPYZIOBOH JESTEIBHOCTH;

NOHMMAHHS LIEHHOCTH IMpaBWJI HMHJIUBUAYaJIbHOIO U KOJUIEKTHUBHOIO O€30MAaCHOTO IIOBEJIEHUS B
CUTyalUsX, yrpOKaIOIUX 3J0POBbIO U JKU3HU JIFOACH;

OCO3HaHHUS TOCJIEACTBUNA M HENPUATHUS BPEIHBIX NPUBBIUEK (YNOTpEOJIEHUS alIKOrojs, HapKOTHUKOB,
KypeHus);

5) TpyA0BOro BOCIMTAHMSA:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIbCKON AESITeNTbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOHN U IPYTUX BUJAX IEATEIBHOCTH;

YCTAaHOBKHM Ha aKTHBHOE Yy4acTHe B PEIIEHUU MPAKTUYECKUX 3a/1ay COLMAIbHOW HampaBlIE€HHOCTH (B
paMKax CBOEro Kjiacca, IKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHHIO MpodeccHil pa3lIuyHOro poja, B TOM YHCJIE Ha OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOIIM TPpyJa U pe3yJibTaTaM TPYIAOBOM AESATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAIBHON TPaeKTOpUHU 00pazoBaHus, Oyayeil mpodeccuu
U peasn3aliy COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH,
MHTEPECOB U MOTpeOHOCTEH 001I1ecTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHMS:

HKOJIOTHYECKHU IIeJIECOO0Pa3HOTO OTHOIICHUS K MPHUPOJE, KaK MCTOYHHKY CYIIECTBOBAHHS XH3HH Ha
3emie;

NOHUMaHHA INI00ATBHOTO XapaKTepa HKOJOTHIECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKHUX MPOLIECCOB HA
COCTOSIHME MPUPOJTHOM U COLIMAIIBHON CPEIbL;

OCO3HAHHMS HEOOXOAMMOCTH HCIIOJNIb30BAaHUS JIOCTW)KCHUH XUMHUHM JUIS  PELICHHS BOIPOCOB
palMOHAIBHOTO MPUPOIOOIB30BAHNS;

AKTHBHOT'O HENPUATUS JEHUCTBHUM, IPUHOCALIUX BpPEI OKPYXKAlOLEH IPUPOJHOM cpele, yMEHUs
MPOTHO3UPOBATh HEOJIAroNpUATHBIE 3KOJOTHYECKHE [MOCIEACTBUS IMPEANPUHUMAEMbIX JCHCTBUI U
IIpeIoTBpallaTh UX;

HaJU4Msl PA3BUTOrO 3KOJOTMYECKOTO MBIIIJIEHUS, SKOJOTMYECKOW KYJBbTYpPbl, ONBITA JEATEIBHOCTH
HKOJIOTMUYECKOI HANpPaBIEHHOCTH, YMEHHSI PyKOBOJICTBOBATLCS MU B IIO3HABATENIbHOM, KOMMYHUKATUBHON U
COILIMAJILHOM MPaKTUKE, CIOCOOHOCTH U YMEHHS aKTUBHO IPOTHUBOCTOSTH UIE0JIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
00I11eCTBEHHOH MPaKTUKH;

MOHMMAHUA CHEIU(PUKA XUMHUU KaK HAyKH, OCO3HAaHUA €€ poiu B (POPMHUPOBAHUHM pPaIOHATIHHOIO
HAYYHOT'O MBILIUIEHUS, CO3JaHUHU LIEJIOCTHOTO MIPEICTABICHHS 00 OKPYIKAIOIIEM MUPE KaK O €JMHCTBE MPUPOIBI
U 4YEeJIOBEKa, B TMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEM M pelIeHWH NpoOJIeM COXpAaHEHHUS MPHUPOJIHOTO
paBHOBECHS;

yOEeKAEHHOCTH B 0CO00I 3HAYMMOCTH XUMUU ISl COBPEMEHHON IUBWIIM3ALMU: B €€ TYMaHUCTUYECKOM
HAMpaBJICHHOCTH U BaXHOH POJM B CO3/aHUM HOBOHM 0a3bl MaTepUAIbHOM KYJIBTYPHI, PEIICHUH TII00aTbHbBIX
Mpo0JIeM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOM, MUIIEBON M IKOJIOTHUECKOU
0e30macHOCTH, B pPa3BUTHM MEIUIUHBI, OOECHEeYeHHM YCIOBUH YCHEIIHOTO TpyJda U 3KOJOTHYECKH
KOM(OPTHOM KU3HU KaXKJ0TO YjieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTU: IOHUMAaHMs CYIIHOCTH METOAOB IO3HAHUS, HCIONb3YEMBIX B
€CTECTBEHHBIX HayKaX, CHOCOOHOCTH HMCII0JIb30BATh [OJIy4aeMble 3HAHUsI JUIsl aHaIu3a U OObSICHEHUS SIBJICHUIN
OKPY’KaIOLIer0 MHpa U MPOUCXOAALINX B HEM M3MEHEHUH, YMEHHUs JielaTh 0OOCHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB 1 UMEIOIIUXCS TAHHBIX C LIE€JIbI0 MOMYyUYEHUs JOCTOBEPHBIX BHIBOJIOB;
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CHOCOOHOCTH CaMOCTOSTENIBHO MCII0JIb30BaTh XMMUYECKUE 3HAHUS JUIsl PELICHUs NTPO0JIeM B pealibHbIX
JKU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENIbCKOM EATEIbHOCTH;

TFOTOBHOCTU M CIIOCOOHOCTM K HENpPEPHIBHOMY OOpa30BaHMIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY
HOJYYEHHIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHUHM C )KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSM TpyAa B pa3jInuHbIX cepax NpodeccCHoHaNbHON A TeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHUS YUEOHOTO MpeaMeTa « XMMHUS» Ha YPOBHE CPEIHEro OO0IIero
00pa3oBaHUS BKITIOYAIOT:

3HAUUMbBIE I (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOyYAOIIMXCS  MEXAUCIUIUTMHAPHBIE
(MeXIpeIMeTHBIC) 00IIeHAYYHBIC TIOHATHS, OTPAKAIOIIUE [IETOCTHOCTh HAYYHOU KApTUHBI MUPA U CIICITUPUKY
METO/IOB ITO3HAHMSI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, YHEPTHs, SIBJICHUE, ITPOIIECC,
CUCTEeMa, HayYHbIN (aKT, MPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSI, UCCIICIOBAaHUE, HAOTIOICHHE,
HU3MEpPEHHE, SKCTICPUMEHT U JIPYTHUE);

VHUBEpCaIbHbIC y4eOHBIC JeHCTBUS  (TIO3HABATENbHBIC, KOMMYHUKATHUBHBIC, PETYISITHBHBIC),
obecnieunBaronue  (GopmupoBaHue (HYHKIHMOHAIBHONH TPAMOTHOCTH W COIMAJIBHOM  KOMITETCHIIUH
00yyJaroIuxcs;

CITOCOOHOCTh OOYYaOIIMXCS HMCIOJIb30BaTh OCBOEHHBIE MEKIUCIUIIMHAPHBIC, MHPOBO33PCHUYECCKUE
3HAHUS U YHUBEPCAIbHBIC YUCOHBIC IEHCTBUS B TIO3HABATEIILHOMN U COIIMAILHON MPaKTHKE.

MeranpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMA YUCOHBIMH MTO3HABATCIIBHBIMH,
KOMMYHHKATUBHBIMU U PETYJISITUBHBIMH JIEHCTBUSIMHU.

OBJ1ajieHHe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a30Bble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITEIIPHO (DOPMYJIUPOBATH U aKTyaTM3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ paccCMaTpUBaTh;

OTIPE/ICNIATh IENH JIEATEIBHOCTH, 3a/aBasl MapaMeTpbl M KPHUTEPUH WX JOCTHIKCHHS, COOTHOCHTH
PE3yIbTAThI JEATEILHOCTH C IIOCTABICHHBIMU TEJISIMU;

UCIONIb30BaTh NPU OCBOCHUU 3HAHWUN TPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICIATH XapaKTePHBIC
MPU3HAKU TIOHATHUH M YCTaHABJIMBATh MX B3aWMOCBSI3b, HWCIIOJIB30BAaTh COOTBETCTBYIONIUE TOHITHS JJIs
00BSICHEHUS OT/CNBHBIX (DAKTOB U SBJICHHIA,

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITAaCCU(UKAIIMK BEIIECTB U XUMHUYECKUX PEaKIIHi;

YCTaHABIIMBATh TPHYUHHO-CJICICTBEHHBIC CBSI3U MEXK/y NU3YIacMbIMU SIBJICHHUSIMH,

CTPOUTh JIOTUYECKHE PpaCCYXICHHS (MHIYKTUBHBIC, JCAYKTHUBHBIC, [0 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSAX, (DOPMYITHPOBATH BHIBOBI U 3aKIIOUYCHHS;

MPUMEHATH B TPOIECCE IMO3HAHMS, HCIOJIB3yeMble B XHMHH CHUMBOJHYECKHE (3HAKOBBIE) MOJCIIH,
peoOpa3oBEIBATH MOICTBHBIC MIPEICTABICHUS — XUMUYECKUH 3HAK (CHMBO ) dJIEMEHTa, XUMU4ecKas (hopmya,
ypaBHEHHE XHUMHUYECKON PEaKIMu — MPH PEIICHHH YYeOHBIX IO3HABAaTEIBHBIX W IPAKTUYECKHUX 3aj1ad,
MPUMEHSTHh Ha3BaHHBIC MOJICIBHBIC MPEICTABICHUS IJI BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMBbIX
BEIIIECTB U XUMHUYECKHUX PCAKIIUMA.

2) 6a3oBbIe HCCIeA0BATENbCKHE IeliCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHMSI BEIIECTB M XUMHUECKUX PEaAKIIHl;

dbopMyMpoBaTh IENH W 3aJa4d WCCIICOBAHMS, HWCIOIB30BaTh TOCTABJICHHBIE M CAMOCTOSTEIHHO
chopMyIMpOBaHHBIE BOTPOCHI B KaU4e€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJis1 (DOPMUPOBAHUS THIIOTE3BI
IO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIQJICTh HAaBBIKAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBEICHUSA YUCHUYCCKUX DKCIIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHS HAOIIOIATh 32 XOJIOM IMPOIIeCcca, CAMOCTOATEIHLHO IPOTHO3UPOBATH €r0 Pe3ybTar,
dbopmynupoBaTh OO0OOIIEHUS ¥ BBIBOJABI OTHOCHUTEIHHO JOCTOBEPHOCTH pE3YJbTATOB HCCIICIOBAHUSA,
COCTaBJIATH OOOCHOBAHHBINA OTYET O MPOAETAHHOM padoTe;
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NpUOOpeTaTh OMBIT YYEHUYECKOH HCCIeI0BATENbCKOM U MPOEKTHON J1eATENbHOCTH, MPOSIBISTH
CIIOCOOHOCTP U TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEIIEHUs MPAaKTUYECKUX 3aj]ad,
MIPUMEHEHHUIO Pa3JIMYHbIX METOJ0B MO3HAHUSI.

3) pabora ¢ undopmanueii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHKAX UWHGOpMaluu (HAy4dHO-TIOMYJsApHAs JUTEpaTypa
XUMHYECKOTO COJIepKaHusl, CIPaBOYHbIE IMOCOOMs, pecypchl VHTepHeTa), aHaIM3UpOBaTh WHQPOPMAIUIO
pa3IMYHBIX BUJIOB U (hOpM MpeACTaBICHUS, KpUTHUECKU OLIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTHUBOPEUHUBOCTH;

(dbopMyIHpOBaTH 3ampPOCHl M MPHUMEHSATh pa3IMYHbIE METONBI MPH TMOWCKE M 0TOOpe MH(OpMaLnH,
HEOOXOUMOI IS BHITIOTHEHUS YUEOHBIX 3a/1a4 ONpPeIeIEHHOTO THIIA;

nproOpeTaTh OMBIT HMCIOIB30BaHUA MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH M Pa3IHYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAalbHYIO (hopMy MpeacTaBleHHs WHpopManuu (Cxembl, rpaduky,
JTUarpaMMbl, TaOJIUIIbI, PUCYHKHU U IPYTHE);

UCTIOJIb30BaTh HAYYHBIM SI3IK B KadyeCcTBE CpeAcCTBa Mpu paboTe ¢ XUMHUYECKOH HWHQOpManuei:
MPUMEHSTh MEXIpeIMeTHbIC ((hrU3ruecKre U MaTeMaTHUECKHE) 3HAKU U CUMBOJIBI, POpMyJIbl, aOOpeBUATYPHI,
HOMEHKJIATYypYy;

MCIOJIb30BaTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJIATHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUSIMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1aeMOM TEMBbI B X0JI¢ TMAIOra U/ AUCKYCCHUU, BHICKA3bIBATh
uzeu, GopMyIHpOBaTh CBOM MPEITI0KEHUS OTHOCUTENILHO BBITIOJIHEHUS MIPEIOKESHHON 3a/1auu;

BBICTYNATh C IPE3EHTALMEN PE3yIbTAaTOB [103HABATEIBHON AESTEIIBHOCTH, IOJIYYEHHBIX CAMOCTOATEIBHO
WIA COBMECTHO CO CBEPCTHHKAMU IPH BBITOJHEHUHA XUMHUECKOTO SKCIIEPHUMEHTA, IPAKTUIECKOH paboThI O
HCCJIETOBAaHHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peal3alii Y4eOHOTO MpoeKTa 1 (OpMYJIUPOBATH BHIBOJBI 110
pe3yiabTaTaM MPOBEAEHHBIX HCCIEIOBAaHUN MyTEM COIJIACOBAHMS MO3ULMNA B XOJIe¢ OOCYXXIeHUs U OOMEHa
MHEHHUSIMHU.

OsgiaieHHe YHHBEPCAJbHBIMHU PeryIiTHBHBIMH e CTBUSIMU:

CaMOCTOSITEJIBHO TUIAHUPOBATh M OCYIIECTBIISATh CBOIO IMO3HABATEIBHYIO JEATEIBHOCTD, ONPEACIss €€
el U 33/a4, KOHTPOJMPOBATh U MO MEpe HEOOXOJUMOCTH KOPPEKTHPOBATH IMpPEIaraeéMbli aJrOpHUTM
JIEACTBHIA TIPH BBITIOJIHEHUH YUYEOHBIX M UCCIIEIOBATEIBLCKUX 3a/1a4, BEIOMpaTh Hanbosee 3 PeKTHBHBIN CIIOc00
UX pELICHUs ¢ YYETOM MOJTyUYEHHUsI HOBBIX 3HAHUM O BEIIECTBAX M XUMHUYECKHUX PEAKIIMIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEU JEATEILHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIIACC

IIpeameTHbIe pe3ynabTaThl OCBOEHUS Kypca «OpraHnyeckast XuMHUs OTPAKAFOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI O XMMHUYECKOH COCTABIISIONICH €CTECTBEHHO-HAYYHON KApTHUHBI
MUpa, POJIM XMMHUU B MIO3HAHUU SIBJICHUM PUPOJIBI, B (POPMUPOBAHUU MBIIUIEHUS U KyJIbTYPbl JIUYHOCTH, €€
(YHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOAMMOW [JIsi PEIICHUs MPAKTHYECKUX 3alad U IKOJOTUYECKHU
000CHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 3/I0pPOBbIO U IPUPOJIHOM cpee;

BJIAJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIMINE [OHATHUS
(XMMUYECKUIl ~ 3JE€MEHT,  aToM,  OJJIeKTpOHHas  O00OJloYka  aTroMa,  MOJIEKyJa,  BaJIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XUMUYECKasl CBSI3b, CTPYKTypHasi ¢opMyia (pa3BEpHyTast U COKpaIIEHHAs ), MOJIb,
MOJIIpHasi Macca, MOJISIPHBI 00BbEM, YIrIIepoJHBIA CKeneT, (yHKIMOHAJIbHAs TPYMIa, paauKall, U30Mepus,
M30MEPBI, TOMOJIOTHYECKUN PN, TOMOJOTH, YTJIEBOJOPOJbI, KHUCIOPOA U a30TCOAEPKAIIME COCIUHEHUS,
MOHOMED, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHMS); TEOPUU U 3aKOHBI (Teopus
CTpPOEHHUsI Oprannueckux Bemects A. M. ByTiiepoBa, 3akOH COXpaHEHHUsI MAaCChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHHN SI3bIK XMMHH; MUPOBO33PEHUECKUE 3HAHUSA, JIEKAIME B OCHOBE IIOHUMAHHUS IPUYUHHOCTH U
CHUCTEMHOCTH XUMHUYECKHX SIBICHHH, (DaKTOJIOTMUECKHe CBEACHHUS O CBONCTBaX, COCTaBe, MOJIYYCHHH U
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0€30MacHOM HCIOIb30BAaHUH BAXKHEUIINX OPraHUYECKHX BELIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH
YeJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEpHbIE NPU3HAKKM TOHATHUN, YCTaHABIUBATh UX
B3aMIMOCBSI3b, UCITOJI30BATh COOTBETCTBYIOIINE TIOHATHS TIPHU OIMCAHUN COCTaBa, CTPOCHUS W TPEBpaICHUAN
OpPraHUYECKUX COCAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOIH30BATh XUMHUYECKYIO CHMBOJIMKY JIJISI COCTABIICHUSI MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTON, COKpalI€HHOMN) (HOpMyNT OPraHMYECKUX BEIIECTB U YpaBHEHUN XUMHYECKHX
peaxiuii, U3roTaBIMBATh MOJEIH MOJIEKYJI OPTraHHMYECKHX BEIIECTB JUIS WJUTIOCTPAIIMM MX XUMHUYECKOTO H
MPOCTPAHCTBEHHOTO CTPOCHHS,

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIICKHOCTh U3yUYEHHBIX OPTAHUYECKUX BEIIECTB IO
UX COCTaBy U CTPOCHHIO K OMNpeAeNéHHOMY KiacCcy/Tpynmne COeAHMHEHUU (YTJIeBOJOPOJIbI, KHCIOPOA U
A30TCOJIEPIKAIIE COCIUHEHHS, BBICOKOMOJICKYJISIPHBIE COCIWHEHUs), JaBaTh WM  HA3BaHUS  II0
cucreMarnueckod HoMmeHknarype (IUPAC), a Takke NpUBOIWUTHL TPUBHAIBHBIC HAa3BaHHS OTIEIbHBIX
OpPTaHMYECKHUX BEHIECTB (ITHIICH, IPOMWICH, alleTUIICH, STUICHIIMKOIb, TJIMIEPHH, (EHOM, (GOopMaIbIeTuI,
aleTalbJeT U/, MypaBbUHas KUCJIOTA, YKCYCHAs KUCIIOTa, OJIEMHOBAsI KUCJIO0Ta, CTEApUHOBAs KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, HeUT0I03a, TIUIKH),

c(hOpMHUPOBAHHOCTh YMEHHMSI OIPEAEATh BUIbl XUMUYECKOM CBSI3M B OPraHMYECKUX COETUHEHUSIX
(oguHapHBIE U KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJIOKEHHUSI TEOPUU CTPOSHUSI OPraHUYECKUX BeliecTB A. M.
BytnepoBa st 00OBsICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXpPaHEHUS
MAaccChl BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh COCTAB, CTPOCHUE, (PH3UIECKIEC U XUMUIECKIE CBOWCTBA
TUMIUYHBIX TPEICTaBUTENICH Pa3IUYHbIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 9TaH, ATHJIEH, MPOIUJICH,
aneTuiieH, Oyraauen-1,3, metunOyraauen-1,3, 6€H30J, METaHOI, 3TAHOJ, STUJIICHTIINKOIIb, TIUIEPUH, (HEHOT,
aleTalbJeT U/, MypaBbUHasl U YKCyCHasl KUCJIOTHI, IJIF0K03a, Kpaxmall, HEeJUTI0103a, aMUHOYKCYCHAs KUCIIOTa),
WLUTIOCTPUPOBATH TCHETUYECKYIO CBSA3h MEXKIY HUMU YPAaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEaKIUN
C UCMOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTH YMEHHSI XaPAKTEPU30BATh HCTOYHHUKH YTJIEBOJJOPOIHOTO CHIPBS (HEDTH, PUPOTHBIIHA
ra3, yroJyib), CliocoObl UX MepepadboTKH U MPAKTHUYECKOE MPUMEHEHHE MPOTYKTOB IepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCIICHUS M0 XUMHUYECKHM ypaBHEHUSM (MacChl, 00bEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WU MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WJIH MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHM BJa/eTh CHCTEMOI 3HaHHUNH 00 OCHOBHBIX METOJaX HAy4YHOI'O MO3HAHHUA,
UCTIONB3YEMBIX B XUMHH TIPU W3YYCHHHM BEIIECTB W XHMHUYECKHUX SIBICHHWH (HaOJOleHUE, W3MEpEeHHE,
HKCIIEPUMEHT, MOJEIMPOBAHNE), UCIIOIB30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS Ui MPUHATUS pELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU M UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJI0/IaTh MpaBUJIa MMOJIb30BAHUS XUMHUECKOH MOCY 101 U 1abopaTOPHBIM
o0opysoBaHHEM, a Tak)Ke MpaBWia OOpalieHHWs C BENIECTBAMH B COOTBETCTBHU C HWHCTPYKIUSMHU II0
BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBHITIOTHATH XUMHUYECKHI SKCIEPUMEHT (TIpeBpaIlCHUS
OpraHMYECKHUX BEIIECTB MPU HArpeBaHHUM, IMOJIyYEHHE ATHJIEHA M H3yYEHUE €ro CBOWCTB, KauyeCTBEHHbBIC
pEeaKuu OpPraHMYECKHX BEIIECTB, JCHATypallus OENIKOB MpPHU HATPEBAHHH, IIBETHHIE PEAKIIMM OEIKOB) B
COOTBETCTBUU C TMpaBUJIAMH TEXHUKU O€30MacHOCTH IMpH OOpalleHHHd C BeUIeCTBAaMH U JIaOOpaTOpPHBIM
000pyOBaHUEM, TPEICTABIATh PE3yJIbTaThl XMUMHUYECKOTO HKCIEPHUMEHTa B (OpME 3alluCH ypaBHEHUH
COOTBETCTBYIOIIUX peakluii U (OpMyJIHPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHI KPUTUYECKU aHATH3UPOBATH XUMHUECKYI0 HHPOPMAIIHUIO, TIOTYyJaeMy0 U3
Pa3HBIX UICTOYHUKOB (CpeACTBa MacCcOBOM nHpopmaru, HTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOIIOIaTh MPaBUiIa SKOJIOTHUECKH IEIeCO00Pa3HOr0 MOBEACHUS B OBITY
U TPYJOBOM NESATEIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3/I0POBbS U OKpY’KaloLleH MPHUPOIHON Cpesbl,
OCO3HABaTh OMACHOCTh BO3/ICHCTBUS HA )KUBBIE OPTaHU3MBbI ONPEICTIEHHBIX OPTaHUYECKIX BEIIECTB, TOHUMAs
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cmblicn nokazarens [1/IK, noscHATs Ha mpuMepax crnocoObl YMEHbLICHHUS M MPEAOTBPAIICHUS UX BPEJHOIO
BO3/ICHICTBUS HA OPraHU3M YEJIOBEKA;

Juid 00y4aroIMXCsl ¢ OTPAHWYEHHBIMH BO3MOXHOCTSIMM 3JI0pOBbs: YMEHHME NPUMEHSTh 3HAHUSA 00
OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUUECKHX SIBJICHUI;

JUIS CIENBIX M CIa0OBUAALIMX OOYyYaroIlMXcs: YMEHHE HUCIOJIb30BaTh Pelbe(HO-TOUCUHYIO CHCTEMY
o0o3Hauenuii JI. bpaiins s 3anucu XuMudeckux Gopmyir.

11 KJIIACC

[TpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4ecKasi XUMUsD) OTPaXKAIoT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O XUMUYECKOM COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, POJIH XMMHH B TIO3HAHWUU SBJICHHUIA TIPUPOJIBI, B (POPMUPOBAHUN MBIIUICHUS W KYJIbTYPHI JIMIHOCTH, €&
(GYHKIIMOHATIBPHOW TPAMOTHOCTH, HEOOXOAMMOW [JIsi pEIIeHHs MPAaKTHUYECKUX 3alad U SKOJOTUYECKH
000CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpefie;

BJIQJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBONOJATalOUIUe MOHATHUS
(XMMUYECKHUI DJIEMEHT, aTOM, M30TOMN, S-, P-, d- DJIIEKTPOHHBIE OPOUTAIIM aTOMOB, MOH, MOJICKYJa, MOJIb,
MOJIIpHBIA  00BEM, BaJCHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas CBS3b
(xoBasieHTHAsi, WMOHHAs, METAJUIMYECKasl, BOJOPOJHAsI), KPUCTAUIMYECKass pEmI€TKa, THUIbl XUMHUYECKHUX
peaklMii, pacTBOp, OJEKTPOJIUTHI, HEIEKTPOIUTHIL, AJIEKTPOJUTUYECKAs JHUCCOLMALUSA, OKHUCIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKOM pEaKlUU, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Iucconuanuu, nepuoandeckuil 3akoH [[. M. MenneneeBa, 3aKOH COXpaHEHUsT MacChl
BEILIECTB, 3aKOH COXPAaHEHUSl W NPEBPAILCHUS] SHEPIUU MPU XUMUYECKHX PEaKLHUAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUHN S3bIK XUMHH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIUE B OCHOBE MIOHUMAHHUS IPUYUHHOCTH U
CHUCTEMHOCTH XUMHUYECKUX SIBICHHUH, ()AaKTOJOTHMUECKHE CBEACHHUS O CBOHCTBaX, COCTaBe, MOJIYYCHHH U
0€30MacHOM HCIIOJIb30BAHUH BAYKHEHIINX HEOPraHWYECKUX BELIECTB B OBITY U MPAKTUYECKOH NEATEIbHOCTH
YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEpHbIE NPU3HAKKM TOHATHUN, YCTaHAaBIUBAaTh UX
B3aUMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIIME IMOHSATHS IPU OMHCAHUU HEOPraHUYECKUX BEIIECTB U MX
MPEBPAILICHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCHOIB30BaTh XHMHUYECKYI) CUMBOIIMKY JJII COCTaBICHUS (HOpMYI
BEIIIECTB W ypaBHEHUH XMMHUYECKHX peakiuid, cuctematndeckyto HomeHkiatypy (IUPAC) u TpuBuanbHbIC
Ha3BaHUs OT/EJbHBIX HEOPTAaHMUECKUX BEIIECTB (yrapHbIN ra3, yriIeKUCIbIA ra3, aMMUaK, raméHas u3BecTb,
HeraméHasi U3BeCTh, IUThEBAsI CO/Ia, MTUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAEISATh BAICHTHOCTh U CTENICHb OKHCICHUS! XUMUYECKUX IJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, BHJI XMMHUYECKOW CBSI3M (KOBaJIEHTHas, WOHHAsA, MeTaJUIMYecKas,
BOJIOPO/HAsI) B COEAMHEHUSX, THUI KPUCTAUIMUECKOW pEmETKM KOHKPETHOTO BeIlecTBa (aToMHasd,
MOJIEKYJIsIpHAsi, HMOHHAs, METaJUIMYeCcKas), XapakTep cpeibl B BOJHBIX pPacTBOpax HEOPraHMYECKHX
COCIMHEHM;

c(hOpMHUPOBAHHOCTh YMEHHUM yCTaHABIUBAThH MPUHAITIC)KHOCTh HEOPTraHMUECKHUX BEILIECTB 110 UX COCTABY
K OMpene’néHHOMY KiacCy/Tpynre COSIUHEHH (MPOCThIe BEIIECTBA — METAIBI U HEMETaJUIbl, OKCH/IBI,
OCHOBaHUS, KUCIOTHI, aM(OTEpHbIE TUAPOKCUBI, COIH);

c(hOpMHUPOBAHHOCTh YMEHHI pACKpBIBaTh CMBICH mepuoandeckoro 3akoHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLLYI0, OObSICHUTEIbHYIO U TPOrHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh JIEKTPOHHOE CTPOCHHE aTOMOB XUMUYECKUX IJIEMEHTOB
1-4 nepuonos Ilepunoanueckoi cucrembl XuMuueckux 3imemeHToB Jl. Y. MeHneneeBa, UCIIONIb3ysl TOHSATHS
«s-, p-, d-2MEKTPOHHBIE OPOUTATN», «IHEPTrETUUYECKHE YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB W MX COCIMHEHUM MO mepuoaaMm u rpynnam llepuoanyeckoil cUCTEMBbI
XUMHUYECKUX 31eMeHTOoB [l. 1. MeHaeneena;
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cOPMHUPOBAHHOCTh YMEHHMI  XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHUE CBOWMCTBA
HEOPTraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE T€HETHUECKOW CBSA3H MEXITY
HEOPraHMYECKUMH BEUIECTBAMU C ITOMOIIBIO YPABHEHUI COOTBETCTBYIONUX XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHHUS KIAacCCHU(DUIIUPOBATh XUMHUECKHE PEAKUUH 10 PA3JIMYHBIM TPU3HAKAM
(4UCITy ¥ COCTaBy pPearnpyroIux BEIIECTB, TEIIIOBOMY 3 deKTy peakiuu, N3MEHEHUIO CTETICHEH OKUCIICHUS
AJIEMEHTOB, 00OPAaTUMOCTHU PEAKIINH, YUACTUIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHH COCTAaBJIATh YPABHEHUS PEaKIMid pPa3UYHBIX THUIIOB, TIOJHBIE U
COKpaII€HHBIC YPaBHEHUS peaKMil HOHHOTO OOMEHA, YUUTHIBAst YCIOBHS, IPU KOTOPBIX 3TH PEAKLUHU HIYT A0
KOHIIA;

c(OpPMHPOBAHHOCTh YMEHHIA IIPOBOANTH PEAKINH, TIOATBEPKIAIOIINE KAYeCTBEHHBIH COCTAB Pa3IMUHBIX
HEOPraHMYECKUX BEIIECTB, PACIO3HABATh ONBITHBIM ITyTEM HOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PacTBOpax
HEOPTraHMYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH paCKpbIBaTh CYINIHOCTh OKHUCIHTEIBHO-BOCCTAHOBHTEIBHBIX pPEaKIUi
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OaiaHca STHX peaKIluii;

c(OPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIUH OT Pa3THUHBIX
(baKTOpOB; XapakTep CMELICHHS XHMHUYECKOTO pPaBHOBECHS B 3aBUCHMOCTH OT BHEUIHETO BO3ACUCTBUS
(mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XWMHUYECKHE TIPOLIECCHI, JIeKAIIHME B OCHOBE
MPOMBIIIJICHHOTO TMOJYYSHHsI CEPHOW KHUCIIOTHI, aMMHaKa, a TaKXe CPOPMHPOBAHHOCTH IMPEICTABICHUH 00
OOIIMX HAyYHBIX MPUHLIUIAX U SKOJIOTUYECKHUX MPOoOIeMax XMMUYECKOTO IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHU IMPOBOJUTH BBIYUCIICHHUS C UCIIOJB30BAHUEM TOHSATHS «MaccoBas OIS
BEIIECTBA B PACTBOpE», OOBEMHBIX OTHOIIEHUH ra3oB NPU XMMHUYECKHX DPEAKLUAX, MACChl BEIIECTBA WU
00bEMa T'a30B MO0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce WM 00BbEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(peKTa peakmu Ha OCHOBE 3aKOHOB COXPAHEHHS MACChl BEIIECTB, MPEBpAILCHUS U
COXpaHEHHSI SHEPTHH;

c(OpPMHPOBAHHOCTh YMEHH COOIIOIATh IPaBUJIa MOJIB30BAHUS XUMUYECKOH MOCY 101 U 1ab0paTOPHBIM
00Opy/IOBaHMEM, a TakXKe TpaBWwia OOpalleHHs C BEHIECTBAMH B COOTBETCTBUU C HHCTPYKIUSIMH TI0
BBITIOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHI IUIAHUPOBATh M BBHIMOJHATE XUMHUYECKUI SKCHEPUMEHT (pa3iioKeHue
NEPOKCHJIa BOAOPO/AA B MPUCYTCTBUHU KaTallM3aTopa, OMpEEeIeHUEe CPEebl PacTBOPOB BELIECTB C TOMOIIBIO
YHHBEPCAILHOTO WHAWKATOpA, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIH, PEaKIiH
MOHHOTO 00OMEHA, KaUeCTBEHHBIE PEaKkIMU Ha Cynb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS,
peleHre KCIIePUMEHTAIBHBIX 33a7a4 10 TeMaM «MeTaiuiby» 1 «HeMeTamuiby) B COOTBETCTBUH C MTPAaBHIIAMH
TEXHUKHA O€30MaCHOCTH IMpH OOpalleHHH ¢ BEIIeCTBAaMH M Ja0OpaTOpPHBIM 000pYAOBaHHEM, IPEACTABIATH
pe3yabTaThl XUMHUYECKOTO D3KCIIEpHUMEHTa B (opMe 3alluCH YPaBHEHUH COOTBETCTBYIOIIUX PEAKIUA H
(bopMyIHpOBaTH BBIBOABI HA OCHOBE ITHX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHATM3UPOBATh XUMHUECKYIO HH(POPMAITUIO, TIOTyIaeMyo U3
pa3HBIX HCTOYHUKOB (CpPeICTBAa MACCOBOM KOMMYHUKALUU, IHTEpHET U APYTHX);

c(hopMUPOBAHHOCTh YMEHHUN COOJII0IaTh TTpaBUjIa SKOJOTHYECKH IIeJIeCO00pa3HOTO MOBEICHUS B OBITY
U TPYIOBOH MESATEIBHOCTH B ILEJSAX COXPAHEHHUsS CBOErO 3J0POBbS M OKPYXKAIOWIEH MPUPOIHON Cpelbl,
0CO3HABaTh OMACHOCTh BO3JICHCTBHSI Ha JKUBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, MOHMMAsi CMBICI
nokazarenss [1JIK, mosicHATP Ha mpuMepax cHocoObl YMEHBIICHUS M NPEJOTBPALICHUS HUX BPEIHOTO
BO3/ICUICTBUS Ha OPTaHU3M YEJIOBEKa;

Ui 00y4aroIIMXCsl ¢ OTPAHUYCHHBIMH BO3MOXHOCTSIMHM 3JI0OPOBbS: YMEHHE MpPUMEHSATH 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOIaX TIO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHHIA;

JUIS CJIETBIX M CcHaboBUAALIMX OOYYaroIUXCs: YMEHHE HCIIOJIb30BaTh Pelbe(HO-TOUCUHYIO CHCTEMY
o6o3nauenwmii JI. bpaiins ais 3anucu XumMudeckux Gopmyir.
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10 KITIACC
Ne i/ HaunmenoBanue pasgeno | KoaudecTBo yacoB DJICKTPOHHBIE JeaTeIbHOCTD YYUTE IS ¢
U TeM NPOrpaMmabl Bcero Koutposbubie | Ilpaktuueckue | (uudposbie) yueTom padouei
padoTbI padoTbI o0pa3oBaTe/bHbIE NMporpamMMbl BOCIIUTAHUSA
pecypchl
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKO XUMHHU
1.1 [Ipeamer oprannueckoit 3 https://m.edsoo.ru/ff0d227e | BocuTaHuEe CTPEMICHUS K
XUMHH. Teopus CTpOCHUS MO3HAHUIO CeOs U APYTUX
OpPTaHUYECKUX JIOJIeH, IPUPOJIBI M 0OIIeCTBa,
coenqnueHnii A. M. K MOJIYYEHUIO 3HAHUH,
Bytnepona KaueCTBEHHOT'O 00pa30BaHUs C
YYEeTOM JIMIHOCTHBIX
WHTEPECOB U 00IIEeCTBEHHBIX
OTPeOHOCTEH.
Htoro no pazgeny 3
Pa3nea 2. YriieBoaopoabl
2.1 [IpenenbHbie 2 https://m.edsoo.ru/ff0d227¢ | pa3BuTHE TPy HOIIOOUS,
YTJIEBOIOPOABI — alIKaHbI CIIOCOOHOCTH K MPEOI0JICHUIO
TPYIHOCTEN; OAEPKAHUE
MOTHUBAIIMU JIETEN K
MOJTYYCHUIO 3HAHUM,
HAJIaKMBAHUIO MMO3UTUBHBIX
MEKJIMIHOCTHBIX OTHOIICHUHN
2.2 HenpenenbHbie 6 1 https://m.edsoo.ru/ff0d227¢ | moanepxaHue MOTHBAIIUN
YIJIEBOJOPOIBI: AJIKEHBI, JIETeH K MOJYUYECHHIO 3HAHUM,
aJIKaIMeHBbI, aJTKUHBI HAJTaKMBAHUIO MMO3UTUBHBIX
MEXJIMIHOCTHBIX OTHOIICHUH
2.3 ApomaTuieckue 2 https://m.edsoo.ru/ff0d227¢ | moanepxkaHue MOTHBAIIUN
YIIEBOAOPOIBI JIETeH K MOJYYECHHIO 3HAHUM,
HATaKMBAHUIO MMO3UTUBHBIX
MEKJIMIHOCTHBIX OTHOIICHUHN
2.4 [TpupoHbIe HCTOYHUKH 3 1 https://m.edsoo.ru/ff0d227¢ | popmupoBanue



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

17

yTJI€BOAOPOAOB U UX
nepepadboTka

9KOJIOTHYECKOMN KYIbTYpHI,
OTBETCTBEHHOTO, OEPEIKHOTO
OTHOIICHHUS K IPUPOJIE,
OKpYXaIoIlei cpee Ha
OCHOBE POCCUHCKUX
TPAAULIUOHHBIX OYXOBHBIX
[IEHHOCTEH, HABBIKOB OXPAaHBbI,
3aIUThl, BOCCTAHOBJICHHS
MIPUPOJIBI, OKPY KO
CpeJibl

Hroro no

paszaeny

13

Pa3pea 3.

Kucjiopoacoaep:kaiiue opraHu4yeckne coeTHHeHust

3.1

Cruptel. ®enon

3

https://m.edsoo.ru/ff0d227¢

(dbopMHpOBaHUE KYIbTYPbI
3I0pOBOT0 00pa3a )KHU3HU;
¢dbopmupoBanue
9KOJIOTUYECKOM KyJIbTYpBI,
HaBBIKOB OXPaHbI, 3aIUTHI,
BOCCTaHOBJICHUS IPUPO/IBI,
OKpY2KaroIen cpeibl

3.2

Anpnerunpl. KapOoHOBBIE
KHUCIOTEL. CII0KHBIE

3¢ups

https://m.edsoo.ru/ff0d227¢e

o0y eHue coOI01aTh
MMPUHIUIIBI

y4eOHOH TUCIIMILIHHEI U
caMoopranmi3aluvu 1nmpu
BBITTOJIHEHUH
CaMOCTOSTEJILHOM PabOThI HA
cpaBHeHHUe, (HOpMyITUpPOBaHUE
BBIBOJOB HNJIN HpaKTquCKOﬁ
pabOoThI

33

Yrnesoanl

https://m.edsoo.ru/ff0d227¢

pa3BUTHE TPYAOIIOOUS,
CITOCOOHOCTH K TIPEOJI0ICHHUIO
TPYIHOCTEH;

noOy»XeHue COOI0IaTh
TIPUHITATIBI

y4IeOHON AUCIUTUIMHBI U



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
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caMOOpraHu3aluy Ipu
BBITIOJTHEHUH
CaMOCTOSITEIbHOMW PabOThI

Htoro no pazaeny 13
Pa3znen 4. A3oTcoaep:kaniue OpranHnyeckue coeTuHeHus
4.1 AMHHBI. AMUHOKHCIIOTBI. 3 https://m.edsoo.ru/ff0d227¢ | hopmMupoBaHue KyJIbTYPHI
Benku 3I0pOBOTO 00pa3a KU3HH;
noOy»XeHue COOI0IaTh
TPUHITAITBI
y4eOHOH TUCIIMILIHHEI U
caMOoOpraHu3aluu
Htoro no pazgeny 3
Pa3nea 5. BoicokoMoJieKYJIsIDHBIE COeTMHEHUS
5.1 [Tnactmaccel. Kayuyku. 2 https://m.edsoo.ru/ff0d227e | popmupoBanue
Bosokna 9KOJIOTHYECKOU KYIbTYPBI,
HaBBIKOB OXPaHbI, 3aIUTHI,
BOCCTAHOBJICHUSI TIPUPOJIBI,
OKPYIKaIOIIeH Cpeibl
HToro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/ff0d227e
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Ne i/

HaumeHoBanue pa3jae/ioB
U TeM NPOrpaMMbIl

KoaunuecTBo yacoB

Bcero KonTtpoJubnsbie
padoTbI

IIpakTHyeckne
padoThI

DJIEeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTejibHbIE

pecypcbl

JleiTeIbHOCTD YUUTEJIsI €
yueToM padoueit
NpOrpaMMbl BOCIIUTAHUS

Pa3nen 1. TeopeTrnueckne 0CHOBBI XUMHH

1.1

CrtpoeHue aToMOB.
[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XHMHYECKHX dJIeMEHTOB /I,
U. MenneneeBa

https://m.edsoo.ru/ff0d227¢e

BOCITUTAHUE CTPEMJICHHUS K
MO3HAHMIO ce0s U APYTHX
JOJIEH, TPUPOBI U
o0111ecTBa, K MOJYyYSHHIO
3HAaHUH, KAUeCTBEHHOT'O
00pa3zoBaHMs C yYETOM
JIMYHOCTHBIX HHTEPECOB U
OO0IIIECTBEHHBIX
MMOTPEOHOCTEH.

Crtpoenue BeniecTna.
MHoroob6pasue BeliecTB

https://m.edsoo.ru/ff0d227¢

pa3BUTHE TPYA0JIIO0US,
CIIOCOOHOCTH K
[IPEOIOJICHUIO TPYAHOCTEM;
OAJEPKaHUE MOTUBALUU
JleTeH K IOIY4YEHUIO 3HAHUN,
HaJIa)KMBAHUIO MMO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUN

XHUMUYECKUE PEAKIUU

https://m.edsoo.ru/ff0d227¢e

o0y »KeHue coOI01aTh
TPUHIUITBI

Y4IeOHOM TUCITUTUTNHBI 1
camMoOpraHu3aluu Ipu
BBITIOJTHCHHH
CaMOCTOSITENIbHON pabOThI Ha
CpaBHCHHE,
(dhopMyIHpOBaHKE BHIBOJIOB
WJIA TPAKTHICCKON pabOThI

Htoro no pasgeny

13

Pa3nea 2. Heopranuueckas Xumusi



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
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2.1

Mertanibl

https://m.edsoo.ru/ff0d227¢

noOy>kJieHue cooaaTh
TPUHIAITHI

yueOHOW TUCIUTUINHBI 1
CaMOOpTraHU3aIMHU TIPH
BBITTOJIHCHUH
CaMOCTOSITENIbHOW pabOTHI Ha
CpaBHCHHE,
(hopMyJIHPOBAHKE BBHIBOJIOB
WM IPAKTUYECKO# paboThI

2.2

HewmeTtasuibl

https://m.edsoo.ru/ff0d227¢e

nmoOy»x)eHue coOI01aTh
TPUHIUITBL

y4eOHON JUCIUTUTUHBI U
camMoOpraHu3aluy Ipu
BBITIOJTHCHHUH
CaMOCTOSITENILHON paboThI HA
CpaBHEHHE,
(dbopMyHUpoBaHKE BHIBOIOB
VI TIPAKTHICCKOU paboThI

23

CBs3b HCOPTraHNYCCKUX 1
OpraHN4YC€CKUX BCIICCTB

https://m.edsoo.ru/ff0d227¢

¢dbopmupoBaHue
JKOJIOTUYECKOH KYJIbTYpHI,
OTBETCTBEHHOT0, OEPEIKHOTO
OTHOILIEHHUS K IPUPOJIE,
OKpY>Karolleu cpene Ha
OCHOBE POCCUHCKHUX
TPAAUIMOHHBIX TYXOBHBIX
LICHHOCTEH, HaBBIKOB
OXpaHbl, 3aIlIUTHI,
BOCCTAHOBJICHUS IPUPO/IbL,
OKpY2KaIOIIEH CpeJIbl

HToro no pazueny

17

Paszgea 3. XuMus 4 ;KM3HL

3.1

XUMUS U )KU3HDb

https://m.edsoo.ru/ff0d227¢e

pa3BUTHUE JIMYHOCTH,
CO3/IaHHE YCIIOBUM JJISt
CaMOOIIPEJICICHUS U



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
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COIIMAITN3AIINY;
(dbopMUpOBaHHE BHyTPEHHEH
MO3HIIAY JINYHOCTH KaK
0c000ro [EHHOCTHOTO
OTHOIIIEHHS K cebe,

OKPY KAIOIIUM JIFOIIM H
JKM3HHU B IIEJIOM

HToro no pazueny

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

22

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoJbHbie
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3y4YeHHus

DJIeKTPOHHbBIE U (PPOBBIE
o0pa3oBaTe/bHbIE

pecypchl

[IpenMer opraHuyecKOu XUMUH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HA4YCHUE

https://m.edsoo.ru/ff0d227e

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUN A.
M. bytiiepoBa, €€ OCHOBHbIE
ITOJIOKEHUS

https://m.edsoo.ru/ff0d227¢e

IIpencraBnenue o
KJIacCU(UKALUU OPTAaHUYECKUX
BemecTB. HoMenknarypa
(cucremaTuveckas) u
TPUBUAIIbHBIC HA3BAHUS
OpraHUYECKUX BEILIECTB

https://m.edsoo.ru/ff0d227¢

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHYECKHM Psifl

https://m.edsoo.ru/ff0d227e

Mertan u 3TaH — NpocTenIre
MIPEACTABUTENH AJIKAHOB

https://m.edsoo.ru/ff0d227¢

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

https://m.edsoo.ru/ff0d227¢e

OTHUJIEH U IPONUIIEH —
IIPOCTEUIINE TPEACTABUTEIN
AJIKEHOB

https://m.edsoo.ru/ff0d227e

[TpakTuueckas paborta No 1.
«lTomyuenue sTuneHa u
M3YUYEHUE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d227¢e

Aunkanuensl. byraaguen-1,3 u

https://m.edsoo.ru/ff0d227¢e



https://m.edsoo.ru/ff0d227e
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metunoytanuen-1,3. [lomyuenue
CHHTETHYECKOTO Kay4yyKa
PE3UHBI

10

AJIKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI
psn. ALleTHIIeH — NpOCTEHIINI
MIPEACTABUTEND AIKHHOB

https://m.edsoo.ru/ff0d227e

11

Brrunciienus mo ypaBHEHHIO
XMMHYECKOU PEaKLUn

https://m.edsoo.ru/ff0d227¢e

12

ApeHbl: 6€H30J U TOTYOJI.
TOKCHYHOCTH apEHOB

https://m.edsoo.ru/ff0d227¢e

13

I'emeTnueckas cBsI3b
YIJIEBOJOPOOB,
MPUHAJIEKAIINUX K PA3TUIHBIM
KjaccaMm

https://m.edsoo.ru/ff0d227¢e

14

[IpupoHbIe HCTOYHUKH
YIJIEBOJOPOIOB: IIPUPOAHBIN a3
¥l TIOITy THBIC HE(TSHBIC Ta3bl,
HEPTH U IPOTYKTHI €€
nepepaboTKu

https://m.edsoo.ru/ff0d227¢e

15

[IpupoaHbIe ICTOYHUKHT
YII€BOAOPOAOB: IPUPOAHBIH ra3
U IOy THbIE HEPTSIHBIE Ta3bl,
HEPTh U IPOTYKTHI €€
nepepaboTKu

https://m.edsoo.ru/ff0d227¢e

16

KonTponbhas pabota no
pazzeny «YTIeBO0POIb»

https://m.edsoo.ru/ff0d227¢e

17

[IpenenbHblE OIHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bogoponnas cB3b

https://m.edsoo.ru/ff0d227e

18

MHoroaToMHEIE CIIMPTHI:
STUJICHTJIMKOJIb U TTITMLICPHUH

https://m.edsoo.ru/ff0d227¢e
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19

DeHOII: CTPOCHUE MOJIEKYIJIbI,
bu3nyeckrue 1 XUMUUYECKHUE
CBOWCTBA, IPUMEHEHHUE

https://m.edsoo.ru/ff0d227¢e

20

Anpaerunpl: GopMaIbACTHI U
aretaiabaernn. AneTod

https://m.edsoo.ru/ff0d227¢

21

OZIHOOCHOBHBIE MPEICITbHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAas U YKCyCHast

https://m.edsoo.ru/ff0d227¢

22

[TpakTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCJIOTBD)

https://m.edsoo.ru/ff0d227¢

23

CreapuHoOBas 1 OJI€MTHOBAs
KHCJIOTBI, KaK MPEICTAaBUTEIIH
BBICIIIUX Kap6OHOBI)IX KHUCJIOT

https://m.edsoo.ru/ff0d227¢

24

MprU1a Kak coJIu BBICIIINX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIlee AeliCTBHE

https://m.edsoo.ru/ff0d227¢e

25

CrnoxHble 3(hupbl KaK
IIPOU3BOIHBIE KaPOOHOBBIX
KUCHOT. ['Maposin3 ClI0KHBIX

a¢dupoB

https://m.edsoo.ru/ff0d227e

26

JKupsl: ruiponns, NpuMeHEHHE,
Ouosiornyeckas posb KHUPOB

https://m.edsoo.ru/ff0d227¢e

27

VrieBodsl: COCTaB,
kinaccudukanus. Baxneimme
MPEACTABUTENHN: TJII0K034,
dpykTo3a, caxaposa

https://m.edsoo.ru/ff0d227¢e

28

Kpaxman u nemntonosa kak
IIPUPOIHBIE NTOJIMMEPBI

https://m.edsoo.ru/ff0d227¢

29

KonTponbhas pabota no
pazneny
«Kucnopoacoaepxkariue

https://m.edsoo.ru/ff0d227¢e
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OpPraHnu4cCKuUuc COCANMHCHU

30

AMUHBI: METWJIAMHWH U aHWJIHNH

https://m.edsoo.ru/ff0d227¢

31

AMHHOKHCIIOTHI KaK
aM(pOoTepHbIe OpraHNYECKHe
COCIUHEHMS, UX OMOJIOrHYECKOE
3HadeHue. [lenTumpr

https://m.edsoo.ru/ff0d227e

32

benku xkak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COCTMHEHUS

https://m.edsoo.ru/ff0d227¢

33

OCHOBHI)IG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUN

https://m.edsoo.ru/ff0d227¢

34

OCHOBHBIG METOAbBI CUHTE3a
BBICOKOMOJICKYJIIPHBIX
coequHeHnnii. IImacTMaccsl,
Kay4yKH, BOJIOKHA

https://m.edsoo.ru/ff0d227e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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11 KJIACC

26

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTnueckmne
padoThI

Jlara
U3ydeHust

JIEKTPOHHBIE N (pOBBIE
oOpa3oBaTejibHbIEC

pecypcebl

XUMHYECKUH dIIEMEHT. ATOM.
DJIeKTpoHHas: KOHPUTypaIisi aTOMOB

https://m.edsoo.ru/ff0d227e

[lepuonnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHX 31eMeHToB JI. H.
MenneneeBa, nx CBS3b C
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

https://m.edsoo.ru/ff0d227¢e

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECCKHUX DJIEMEHTOB U
WX COCIMHEHUN IO Tpynnam 1
nepruojaM. 3HaYCHUE
MEePUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHUX d1eMEeHTOB JI.1.
MeHieneeBa B pa3BUTHUU HAYKU

https://m.edsoo.ru/ff0d227¢

Crpoenue BemiecTBa. XuMHUYecKast
CB#I3b, €€ BUJIBI; MEXaHU3MBI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
BomopoHas cBsi3b

https://m.edsoo.ru/ff0d227¢e

BasieHTHOCT®B.
DNEeKTPOOTpULIATENbHOCTh. CTENeHb
okucieHus. Bentectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOECHUS

https://m.edsoo.ru/ff0d227¢e

HOHSITI/IG (0] )II/ICHepCHI)IX CUCTCMax.
HctuHHbBIE U KOJIOUIHBIE PACTBOPBI.
MaccoBasg 1o BemecTBa B
pacTBope

https://m.edsoo.ru/ff0d227¢e
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Knaccudukanus 1 HoMEHKIaTypa
HEOPraHUYECKUX COCTUHEHUH.
I'eneTnyeckas cBs3b
HEOPraHNYECKUX BEIECTB,
Pa3IMYHBIX KJIACCOB

https://m.edsoo.ru/ff0d227e

Knaccudukanus XuMrHaecKux
pEaKUHii B HEOPTaHUYECKOU U
OpraHMYECKON XUMHUU. 3aKOH
COXPaHEHHUS MACChl BEILIECTB; 3aKOH
COXPAaHEHUS U TIPEBPAIICHUS
SHEPrUU NPU XUMUYECKUX PEAKLIUAX

https://m.edsoo.ru/ff0d227¢

CxopocTts peakuuu. OOpaTuMbIe
peakiuu. XUMHUYECKOEe PAaBHOBECHE

https://m.edsoo.ru/ff0d227e

10

[Tpaktuyeckas paGora Ne 1.
«Brmsaue pa3nuvyHpIX (aKTOPOB HA
CKOpPOCTb XUMHUYECKOH peaKIim»

https://m.edsoo.ru/ff0d227e

11

DJIEKTPOTUTHYECKAS TUCCOIHALIUS.
[TonsATHE O BOZOPOIHOM IIOKA3aTelIe
(pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponn3 opraHu4eckux u
HEOPraHMYECKUX BEIICCTB

https://m.edsoo.ru/ff0d227¢

12

OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC
peakuuu. [lonsatue o6 anexTponuse
pacIiaBoB U pacTBOPOB COJICit

https://m.edsoo.ru/ff0d227e

13

KontpomnbHas pabora 1o pasaery
«TeOpCTI/I‘IeCKI/IC OCHOBBI XUMHUN))

https://m.edsoo.ru/ff0d227e

14

MerTansl, UX MOJI0KEHUE B
Ilepnonnueckoi cucreme
XUMHYECKHX d1eMeHToB /1. H.
MenneneeBa 1 0COOEHHOCTH
cTpoeHus atomoB. O0mIHe
¢duznyecKkue cBOMCTBa METANIOB

https://m.edsoo.ru/ff0d227¢e
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15

CrmuiaBbl METaJUIOB.
DNIEKTPOXUMHUYECKUH P
HanpsHKEHUH METAJIOB

https://m.edsoo.ru/ff0d227¢e

16

XUMUYECKUE CBOMCTBA BAXKHENIIIUX
METaJUIOB (HATPHUH, KA, KaTbIUH,
MarHui, aJllOMUHUN) U X
COECIUHEHUN

https://m.edsoo.ru/ff0d227e

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU
U UX COSTUHECHUN

https://m.edsoo.ru/ff0d227e

18

XHUMHYECKHE CBOMCTBA LIMHKA,
JKeJie3a M UX COeTMHEHUH

https://m.edsoo.ru/ff0d227¢

19

[IpakTuueckas padora Ne 2.
"Pemenue skCepuMeHTaIbHBIX
3a1a4 1o teme «Metamiby"

https://m.edsoo.ru/ff0d227¢

20

HewmeTamnsl, nxX MMoJIOKECHNE B
[lepuoanueckoii cucteme
XUMHUUYECKUX 3jieMeHToB J[. 1.
MenaeneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

https://m.edsoo.ru/ff0d227e

21

Pur3nyecKre CBOKMCTBA HEMETAIIOB.
Annotponusi HeMeTauioB (Ha
npuMepe KUCIopoa, cepsl, pocdopa
U yTJepoja)

https://m.edsoo.ru/ff0d227e

22

XHUMHUYEeCKHe CBOMCTBA TaJOIeHOB,
CEpbl U X COEAUHEHUN

https://m.edsoo.ru/ff0d227e

23

XuMHYECKHE CBOMCTBA a30Ta,
dbocodpa 1 UX COCTUHECHUI

https://m.edsoo.ru/ff0d227¢e

24

XUMHUYECKUE CBOMCTBA yIJIepo/a,
KPEMHUS ¥ UX COSTUHEHHA

https://m.edsoo.ru/ff0d227¢

25

[IpruMeHeHne BaXKHEUIIINX
HEMETAJVIOB U X COCTMHEHUI

https://m.edsoo.ru/ff0d227¢e

26

OO0001IEHHE U CUCTEMATU3ALIUS

https://m.edsoo.ru/ff0d227e
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3HaHUH 110 Teme «HemeTraen).
Brruucienus o ypaBHEHUSIM
XMMHYECKHUX PEAKUUN U
TEPMOXHUMHYECKHE PACUETHI

27

[TpakTrueckas padota Ne 3.
((PGLHGHI/IC BKCHepI/IMeHTaﬂbHLIX
3aga4 mo teMe "HemeTtamis"»

https://m.edsoo.ru/ff0d227¢

28

KonTponbhas pabota no temam
«Metamey n «HemeTamisn)

https://m.edsoo.ru/ff0d227e

29

HeOPFaHI/I‘{eCKI/IC U OPraHU4YCCKUC
KHUCJIOTHI. HeopraHquCKHe n
OPraHu4YCCKHUC OCHOBAHUA

https://m.edsoo.ru/ff0d227¢e

30

AMoTepHbIe HEOpraHUYEeCKHe U
OpTraHUYECKUE COCTMHEHUSI.
['eneTnyeckas cBsI3b
HEOPTraHUYECKUX U OPraHUYECKUX
BEIIECTB

https://m.edsoo.ru/ff0d227¢

31

Ponp xumuu B o0ecnieueHun
JKOJIOTUYECKOH, SJHEPreTUYECKON U
IUILEBON O€30MaCHOCTH, Pa3BUTUU
MEIULIAHBI

https://m.edsoo.ru/ff0d227¢

32

[IpencraBnenust 06 0OMIMX HAYUHBIX
NPUHINTAX TPOMBIIIIIEHHOTO
NOJYYECHHUs] BXKHEHIINX BELIECTB

https://m.edsoo.ru/ff0d227¢e

33

HpOMe)KyTO‘-IHaSI aTTecranus

34

YenoBek B MHPEC BCUICCTB U
MaTCpHraoB. Xumus u 310pPOBEC
YCJIO0BCKaA

https://m.edsoo.ru/ff0d227¢e

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

33
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IMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIIACC

Kon
NMpoBepPsieMoOro
pe3yJbTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOI 00pa30oBaTe/IbHOM
NMPorpaMMbl cpeHero 001ero 0oOpa3oBaHusA

1

TeopeTnyeckue OCHOBBI OPraHMYECKOW XUMHH

1.1

CdopmMupoBaHHOCTH MpEeICTaBICHUI 0 XUMHYECKON COCTaBJISIFOILIE
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XMMUU B MO3HAHUU SIBJICHUI MPUPOJIbI, B
GbOpMHUpPOBaHMKM MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (yHKIHOHAIBHOMN
TPaMOTHOCTH, HEOOXOAMMOM /ISl pelIeHUs MPAKTHUYEeCKUX 3a]a4 M JKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 3/I0POBbIO U IPUPOJIHOM cpese

1.2

Brnanenue cucremMoil XMMHUYECKUX 3HAHUM, KOTOpas BKIIKOYAET: OCHOBOIIOJArarollne
MOHATUS (MOJIEKYJIa, BAJEHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIICHHUS,
XUMHUYECKasi CBSA3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM O0BEM, YTJIEPOJIHBIN CKEJEeT,
GbyHKIIMOHATbHAS TPYyNNa, paguKkan, H30Mepus, HW30MEepbl, TOMOJIOTMYECKUN psif,
TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPO/I- U a30TCOIEPIKALIUE COETUHEHUS], OO0 MUYECKH
aKTUBHBIE BelIecTBa (YTIEBOMBI, KUPBI, OEIKH), MOHOMEp, MOIUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUHU U 3aKOHBI (TEOpUs XUMUYECKOTO
CTpoeHHMsl  opraHnueckux BemectB A.M.  bByrtinepoBa), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMUH, (PAKTOJOTHYECKHE CBEJCHUS O CBOWMCTBAX, COCTaBe,
MONyYeHUH U 0OE30MacHOM HCIHONIB30BAaHUU BAXKHEHIIUX HEOPTaHUYECKUX H
OpraHN4YCCKUX BCIICCTB B 6I>ITy n HpaKTH‘{eCKOfI JACATCIIbHOCTH YC€JIOBCKA

1.3

ChopMUpOBaHHOCTh YMEHHWI  BBIABIATH  XapaKTepHbIE TPHU3HAKK  TOHATHH,
YCTaHABJIMBATh HX B3aMMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIIME IOHATHSA IIPU
OIMCAHUU COCTABA, CTPOCHUS U IIPEBPAILCHUI OPTaHUYECKUX COCUHEHUN

1.4

c(hOpMHUPOBAHHOCTH YMEHHI HCIIOJIH30BATh XUMUYECKYFO CUMBOIIUKY JUISI COCTABJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) GOPMYIT OPraHUYECKUX
BEILIECTB M YPaBHEHUM XUMHUYECKUX PEAKIHMi, W3rOTaBIMBATh MOJEIU MOJEKYJ
OpPraHUYECKHUX BEIIECTB I WIUTIOCTPAIMM WX XUMHUYECKOrO0 M MPOCTPAHCTBEHHOTO
CTPOCHHUS

1.5

ChopmupoBaHHOCT,  yMEHHM  YCTaHABIMBATh  MPUHAMICIKHOCTh  H3YYCHHBIX
OpraHUYECKUX BEUIECTB M0 UX COCTAaBY U CTPOCHUIO K ONPEeIEHHOMY KJlaccy (TpyIIe)
coelMHeHUN  (YyraeBOAOpOAbl, KHUCIOPOJ M  a30TCOAEpXkAIIUe  COCAMHEHHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS), JlaBaTh UM HAa3BaHUS [0 CHUCTEMAaTUYECKOU
Homenkiarype (IUPAC)

1.5

CchopMuUpOBaHHOCTb YMEHHS ONPEACIATh BHIBI XUMHUYECKOW CBA3M B OPraHHMUYECKUX
coeIMHEHUsIX (0/IMHAPHbIE U KPATHBIE)

1.6

C(bOpMI/IpOBaHHOCTI) YMCHUA TPUMEHSATE: IOJIOKCHUS TCOPUH CTPOCHU A OPTraHUYCCKUX
BCIICCTB AM. BYTHCPOBa JIA 00BSCHEHHST 3aBUCHMOCTH CBOWCTB BCIICCTB OT HX
COCTaBa M CTPOCHM; 3aKOH COXPaHCHHA MACChI BEIICCTB

VYraesomopoasl.  Kucnmopojconmepxame © — a30TCOACPKAIIUE  OPraHHMYECKHE
coeIMHeHUs. BRICOKOMOJICKYISIPHBIC COSMHEHUS

2.1

ChopMHpOBaHHOCT, YMEHHUH NPHBOJIUTH TPUBHAIBHBIC HA3BAHUS OTICIIBHBIX
OpPTaHWYECKHUX BEIIECTB (ITWICH, MPOIMWICH, alleTHUICH, THICHTIUKONb, TJIHICPHUH,
denon, QGopmalberu, ameraibJerua, MypaBbHHAs KHCJIOTa, YKCyCHas KHUCIIOTa,
OJIEMHOBAs KHCIIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOK03a, PPyKTO3a, KpaxMall, [eJUTI0I03a,
TJIMIIHH)
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2.2

CdhopmupoBaHHOCT, YMEHUN XapaKTEpPH30BaTh COCTaB, CTpPOeHUE, (Pu3UYecKue u
XUMHUYECKHUE CBOMCTBA TUITMYHBIX MTPEACTABUTENCH Pa3TUYHBIX KIIACCOB OPraHUYECKUX
BEIIECTB (METaH, YTaH, STUJICH, IPOIWJICH, alleTUICH, OyTanuen-1,3, MeTmiOyTaaueH-
1,3, 6eH30/1, METaHOJ, 3TAaHOJ, STWICHIJIMKOJb, TJIHMICPHUH, (PEHOJ, aleTanbIeru,
MypaBbUHAsA U YKCYCHAasl KMCJIOTHI, TJIFOKO3a, Kpaxmal, IeJUTI0JI03a, aMUHOYKCYCHAas
KHCJIOTA)

23

ChopmupoBaHHOCT, yMEHMSI WJUIIOCTPUPOBATH T'€HETUYECKYIO CBS3b  MEXKIY
TUMIUYHBIMU ~ TIPEJICTABUTENSIMUA  Pa3lIMYHBIX KJIACCOB OPTaHUYECKUX  BEIIECTB
YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUM C HUCIHOJIb30BaHUEM

CTPYKTYPHBIX (hOpMYyII

2.4

ChopMUpOBaHHOCTh YMEHHSI XapaKTepPHU30BaTh UCTOYHHUKH YTJIEBOJOPOIHOTO CHIPbS
(HedTb, TPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX IMEepepadOTKHM U MPaKTUUYECKOe
IpPUMEHEHHE TPOIyKTOB epepadoTKU

XUMHS U KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCT, yMEHMI BIAJETh CHCTEMOUM 3HaHMI 00 OCHOBHBIX METOJaX
HAay4YHOT'O TTO3HAHUS, UCTIOJIB3YEMbIX B XUMHUH TIPU U3YYCHUH BEIIECTB U XUMUYECKUX
aBlieHui (HaOIIOACHNE, U3MEpPEHUE, SKCIEPUMEHT, MOJCIUPOBAHKE), UCTIOIb30BATh
CHUCTEMHbIE XUMHUUYECKUE 3HAHUS JJI IPUHATHUS PEIICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYAlIUSX, CBSI3aHHBIX C BEIIECTBAMHU M UX MPUMEHEHUEM

3.2

CdopmupoBaHHOCTH YMEHUI COOTIOAATH IPABHJIIA OJIB30BAHUS XMMUYECKOM MOCYI0M
U J1a00paTopHBIM 00OpY/IOBaHMEM, a TaKXKe MpaBHiia OOPAIICHUS C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKILHUSMHU IO BHIMOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB
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CdhopMuUpOBaHHOCTh YMEHHH TUTAHUPOBATh M BBITIONHATH XHMUYECKHIA SKCIICPUMEHT
(mpeBpallleHus OpraHMYECKUX BELIECTB IPU HArpeBaHUM, IOIY4YEHHE OSTUIEHA U
M3yYEHHE ero CBOIMCTB, KAUECTBEHHBIC PEAKIIMHA OPTaHUYECKUX BEIICCTB, ICHATYPAIHSI
OENKOB TpU HArpeBaHWM, I[BETHBIC PEaKIMHU OEIKOB) B COOTBETCTBUHU C IMPaBUIIAMU
TEXHUKH O€30MacHOCTH TpW OOpalleHMH C BEIIeCTBaMH W JJAOOpPATOPHBIM
000pyI0OBaHHEM; TPEICTABIATh PE3yJbTaThl XMMUYECKOTO JKCIEpUMEHTa B (opme
3aIlMCH yPaBHEHHUI COOTBETCTBYIOIINX PEaKIii U POPMYINPOBAThH BEIBOIBI HA OCHOBE
OTHUX PE3YJIbTAaTOB

3.4

CchopMupoBaHHOCTh YMEHHI MPOBOAUTH BBIUYUCIECHUS MO XUMHUECKUM ypaBHEHHUAM
(Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUH IO
M3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WX IPOAYKTOB
peaxuun)

3.5

ChopMUPOBaHHOCTh ~ yYMEHUH  KPUTHYECKH  AHAIM3UPOBATh  XHUMHUYECKYIO
MHPOpPMALIMIO, TOJIY4YaeMyl U3 pPa3HbIX HCTOYHMKOB (CpeACTBa MAacCOBOM
uHpopManuu, cetb IHTEpHET 1 ApyTHe)

3.6

CdhopmupoBaHHOCTH YMEHHM COOJIFO/IaTh MPaBUJIA SKOJOTHYECKH IIEIECO00pa3HOTrO
MOBEJCHUS B OBITY M TPYAOBOH JIEATEILHOCTH B IIEIAX COXPAHEHUSI CBOETO 3/I0POBbs
U OKpY’Karolllell MPUPOJHON Cpenibl, OCO3HABATh ONACHOCTh BO3JECHCTBHS Ha YKUBBIE
OpPraHu3MBbl ONpPEENEHHBIX OPraHMYECKUX BELIECTB, NMOHMMAas CMBICT IOKa3aTes
ITAK (mpenenbHO TOMYCTUMOM KOHLEHTpPALMHU), MOSICHATh HAa IMPUMEpPax CIOCOOBI
YMEHBUICHHUs U NIPEeIOTBPAILEHHUs] UX BPEAHOTO BO3CHCTBUS HA OPraHNU3M YeJOBEKa

11 KUIIACC

Kon
NMPOBEPSAEMOr0

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus
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pe3yJbTara

1

TeopeTndyeckue OCHOBBI XUMHUHU

1.1

Brnanenne cucremoil XMMHYECKMX 3HAHMM, KOTOpas BKJIOUYAET: OCHOBOIIOJIATAOLINE
MOHATHS (XMMHUYECKUN SJIEMEHT, aToM, JJIGKTpOHHAas O0O0O0JIouKa aToma, s-, p-, d-
ANEKTPOHHbIE opburanu aTOMOB, HOH, MOJIEKyJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTETIEHh OKWCJICHHS, XMMHUYECKas CBS3b, MOJIb, MOJISIpHAs
Macca, MOJIIPHBI 00BEM, KpUCTAJUTMYECKas pPemIéTka, TUMBl XUMHUYECKUX PEaKIHid
(OKHCITUTEIPHO-BOCCTAHOBUTENIBHBIE, 9K30- M DJHIOTEPMUYECKHE, PEaKIIMd HOHHOTO
oOMeHa), pacTBOP, AJIEKTPOIMTHI, HEXEKTPOIUTHI, DIEKTPOIUTHUECKAS JIUCCOLIUAIIMS,
OKHUCJIUTEh, BOCCTAaHOBUTENb, CKOPOCTb XUMHYECKOM PEAKIUH, XUMHUYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpUs DIIEKTPOJIUTUYECKON IUCCOIMALINHY,
[lepuonnyeckuii 3akoH J1I.11. MenzaeneeBa, 3ak0OH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMHH, (HAKTOJOTHUYECKHUE CBEIEHUS O CBOWMCTBAX, COCTaBe,
MOJIYYCHUH M OE30TMaCHOM HCIIOJIb30BAHUH BAXHEHIINX HEOPTaHMYECKHX BEIIECTB B
OBITY M IPAKTHYECKON JCATEIHHOCTH YeJIOBEKa

1.2

CQ)OpMI/IpOBaHHOCTB YMCHI/II\/’I BBIABIIITE XApPAKTCPHBIC TIPU3HAKU U B3aUMOCBA3b
HN3YYCHHBIX HOH?[TI/IfI, MPUMCHATH COOTBETCTBYIOIHEC ITOHATHA IIPU OTIMCAaHUU CTPOCHHUA
U CBOMCTB HCOPTaHNYCCKUX BCHICCTB U HUX npeBpameHHﬁ; BBISIBJIAATH B3aHMMOCBA3b
XUMHUYCCKHUX 3HAHUM C IMOHATUSIMH U NpeACTABJICHUAMU APYIUX €CTCCTBCHHOHAYUYHBIX
npeaMETOB

1.3

BnajeHre OCHOBHBIMH METOJAMHM HAyYHOTO TIO3HAHHMS BEIIECTB M XHMHYECKHX
sIBJICHUH (HaOJI10/IcHHEe, U3MEPEHHE, SKCIICPUMEHT, MOCIMPOBAHNE)

1.4

ChopmupoBaHHOCT, YMEHUW OMNPEAENSATh BAJICHTHOCTh W CTENEHb OKHUCIICHUS
XUMHYECKHX JJICMEHTOB B COCIMHCHHSX PA3IMYHOIO COCTAaBa, BUJ XUMHUYCCKOM CBS3H
(koBaJIeHTHAsl, WOHHAs, METAJUIMYECKas, BOJOPOJHAs) B COCAMHCHUAX, THII
KPUCTAIMYIECKON pEHIETKH KOHKPETHOT'O BEIIECTBA (ATOMHAs!, MOJICKYJISIpHAs, HOHHAS,
METAJUTUYECKas)

1.5

CchopMupoBaHHOCTh YMEHHUH OIpENeNiaTh XapakTep Cpelbl B BOAHBIX pPacTBOpax
HEOPraHWYECKHUX COCTUHCHUN

1.6

CdopMupoBaHHOCTH YMEHHUS KJIACCU(PHUITUPOBATH XUMUUYECKHUE PEAKIIUU TIO PA3TUIHBIM
MpHU3HaKaM (YUCITy U COCTaBYy pearupyrolfX BEIIEeCTB, TEIUIOBOMY dPPEKTy peakiu,
W3MEHEHUIO CTENEHEH OKHCICHHSI JJIEMEHTOB, OOpAaTHMOCTH pEaKIMH, yYaCTHUIO
KaTaJil3aTopa)

1.7

C(i)OpMI/IpOBaHHOCTB YMCHI/II‘/JI COCTAaBJIAATb YPABHCHUA peaKI_[I/Iﬁ pa3JIMYHbIX THUIIOB,
IIOJIHBIE U COKpaHIéHHI)IG YpPaBHCHUA peaKuHﬁ HOHHOTO O6M€Ha, YUuThiBasA yCJIOBUA,
IIPpHU KOTOPLIX 9TU pCaKIMUH UAYT JO0 KOHIA

1.8

ChopmupoBaHHOCTH YMEHHM MPOBOIUTH PEAKIIMH, MOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB PA3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, PACMO3HABATH OMBITHBIM ITyTEM HOHHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMUYECKUX BEILIECTB

1.9

CdopmupoBaHHOCTH yYMEHHH pacKkpbIBaTh CYIIIHOCTh OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIIBHBIX PEAKIIU TOCPEJICTBOM COCTABICHHS 3JIEKTPOHHOTO OamaHca STUX
peakuui

1.10

CdopMUpOBaHHOCTh YMEHHM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEaKIINH
OT Pa3INYHBIX (PAaKTOPOB

ChopMupOBaHHOCTh YMEHHH OOBSCHATH XapakTep CMEIICHUS XUMHYECKOIro
paBHOBECHSI B 3aBUCUMOCTH OT BHelIHero Bo3zaeicTus (mpunuui Jle [larenne)

OO6mrast ¥ HeOpraHUUecKask XUMHUs

CdopmupoBaHHOCTh yMEHHH pacKpbiBaTh cmbich [lepuomumdeckoro 3akona JI.U.
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MenzeneeBa U JI€MOHCTPUPOBATh €r0 CHCTEMATU3HUPYIOIIYIO, OOBSICHUTEIBHYIO U
IIPOTHOCTUYECKYIO (DYHKIIUU

2.2

ChopmupoBaHHOCT, YMEHHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX »dJIeMeHTOB |—4 mnepuonoB Ilepuoamdeckoil cHUCTEMBbl XHUMHYECKUX
anemenToB J[.W. MeneneeBa, UCOb3Ysl MOHATHUS «S-, p-, d-DTIEKTPOHHBIE OpOUTAIINY,
«QHEPreTUYEeCKHe YpPOBHU», OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX COCIMHEHUH 1O nepuoaam u rpymnmnam llepuoanyeckoii
CHCTEMEBI XUMHYECKUX 3eMeHToB /(.M. MeHaeneeBa

23

CdopmupoBaHHOCT, yMEHHI XapaKTepU30BaTh (OMHCHIBATH) OOIIHME XHUMHYECKHE
CBOWCTBa  HEOPTraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATh
CYILIECTBOBAaHME TE€HETUYECKOW CBSI3U MEXKIYy HEOPraHMYECKUMHU BEIIECTBAMHU C
MTOMOIIbI0 YPABHEHHI COOTBETCTBYIOIMNX XUMHUYECKUX PEaAKITUi

24

ChopMHpOBaHHOCTh YMEHUH YCTAHABIMBATh TNPUHAIIEKHOCTh HEOPraHUYECKUX
BEIIECTB M0 MX COCTaBY K OMNpeAeNEHHOMY Kiaccy (Tpymie) coeAMHEHHH (mpocThie
BEIIECTBA — METaUIbl M HEMETAJUIbl, OKCHJbI, OCHOBaHMs, KHUCJIOTHI, aM(OTepHbIE
T'MJIPOKCHUIBI, COJIHN)

2.5

CdopmupoBaHHOCTH YMEHHUI UCTIOIB30BATh XUMHUECKYIO CUMBOJIMKY JJIsl COCTaBJICHUS
dbopMys BEHmIECTB W ypaBHEHWH XUMHUYCCKUX PEAKIUH, CHCTEMATHYECKYIO
Homenknarypy (IUPAC) u TpuBManbHble Ha3BaHUS OTACIBHBIX HEOPraHUYECKUX
BelIeCTB (yrapHbli ras, YrJ€KHUCIbI ra3, aMMHakK, rameéHasi M3BECTb, HeraméHas
U3BECTb, MUTHEBAS COJIA, MUPUT U JPYTHE)

2.6

ChopmupoBaHHOCT, yYMEHHUH XapaKTepU30BaTh (OMHCHIBATH) OOIIHME XHUMHYECKHE
CBOMCTBa  HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOJTBEPKAAThH
CyILIECTBOBAHUE TE€HETUYECKOW CBSI3U MEXKIYy HEOPIraHMYECKUMHU BELIECTBAMHU C
MOMOIIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEaAKIUI

2.7

CchopMupoBaHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATh XUMHYECKHH IKCIIEPUMEHT
(pa3noxeHue nepokcua BOAOPOia B IPUCYTCTBUU KaTaIU3aTOPa, ONPEICIIEHUE CPEIb
pacTBOpPOB BELIECTB C IIOMOIIBbIO YHUBEPCAIBHOI'O MHIUKATOPA, BIMSHUE Pa3INYHBIX
(GakTOpOoB Ha CKOPOCTb XMMHYECKOM pEaKlMu, peakuud HOHHOro oOMEeHa,
KayeCTBEHHbIC pEaKUMu Ha cyinbdar-, kapOOHAT- W XJIOPHUI-aHUOHBI, Ha KAaTHOH
aMMOHHMs, PCEIIEHUE DOKCICPUMEHTAIBHBIX 3a1a4 1o TemaMm «Mertamisy n
«HemeTtamibl») B COOTBETCTBHHM € MPAaBUIAMU TEXHUKU 0€30MaCHOCTH IIPU 0OpallieHUH
C BELIECTBAMU U JIAOOPATOPHBIM OOOPYJOBAHUEM; MPEACTABIATh PE3YJIbTATh
XMUMHUYECKOI0 SKCIIEPUMEHTA B (hOpMe 3aHMCH yPaBHEHUN COOTBETCTBYIOIIUX PEAKIMA
U (OpMyJIHPOBATh BBIBOJIbI HA OCHOBE ATHUX PE3yJIbTATOB

2.8

CdopMupoBaHHOCTH YMEHHI COOIIOATh MTpaBUjIa MOJb30BAHUS XUMHUYECKOM TOCYI0M
1 nabopaTopHBIM 00OPYJOBAaHHEM, a TaKXKe MpaBHJIa OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKIIMSIMHU TI0 BBIMOJTHEHUIO JAOOPATOPHBIX XUMUYECKHUX OMBITOB

2.9

CpopMUpOBaHHOCTh YMEHUN XapaKTEPU30BATh XMMHUYECKHE IMPOIECCHI, JICKAIIUE B
OCHOBE NPOMBILIJICHHOIO IIOJYy4YE€HUS CEPHOM KHUCIOTHI, aMMHakKa, a TaKxkKe
c(OPMHUPOBAHHOCTH MPEICTABICHUH 00 OOIIMX HAYYHBIX IPHHIIAIIAX U SKOJIOTHICCKUX
mpobiieMax XUMHUYECKOTO MPOU3BOJICTBA

XUMUS U )KU3Hb. PacuéTel

3.1

CdopMupoBaHHOCTH MpeJCTaBICHUI 0 XUMHYECKOU COCTaBJISIIOILICH
€CTECTBEHHOHAY4YHON KapTHUHBI MUpPA, POJIM XUMUHU B IIO3HAHUU SIBIICHUU IIPUPOJBI, B
(OpMUPOBAHUY MBIIUIEHUS U KYJIBTYPbI JUYHOCTH, €€ (yHKIIMOHATILHONU IPAMOTHOCTH,
HEOOXOTUMOM NIJIsi PelIeHUs] MPAKTUYCCKUX 3a7a4 U SKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MTPUPOIHOM cpefie
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3.2

CdhopmupoBaHHOCTH YMEHUN KPUTHYECKU aHAITM3UPOBATH XUMHUYECKYI0 HH(POPMAIIHIO,
MOJTy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCOBOM KOMMYHHUKAIIUH, CETh
WuTepHeT M Apyrue)

33

ChopmupoBaHHOCT, YMEHUN COONIOAATH MpaBHIIa IKOJIOTUYECKH IIEIECO00pa3HOTro
MOBEJICHUS B OBITY M TPYJIOBOM JEATEIHLHOCTH B IEJISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKPY’KaloIleil MPUPOTHOU CPEbI

34

Oco3HaBaTh ONACHOCTH BO3CHCTBHSI HA XKUBbIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB,
noHumasi cmbici nokaszatens [1/IK, mosicHsaTs Ha nmpuMepax crocoObl YMEHBIICHUS U
IIPEAOTBPALIEHUS UX BPEAHOIO BO3ACUCTBUS HA OPraHU3M 4YEI0BEKA

3.5

ChopmupoBaHHOCT, YMEHUU TPOBOAUTH BBIYHUCICHHS C HCIOJIB30BAaHUEM TMOHSATHUS
«MaccoBasi J10Jis BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIIEHUN Ta30B IPH XUMHUYECKUX
peakusx, Macchl BelecTBa Win 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJHOTO U3 YYACTBYIOIUX B pEaKLIMU BELIECTB, TEIJIOBOT0 A deKra
peaKIi Ha OCHOBE 3aKOHOB COXPAHEHHUsI MACChl BEILIECTB, IPEBPAILIEHUS U COXPAHEHUS
SHEPTUH




35

ITPOBEPAEMBIE JIEMEHTbBI COAEP KAHUA
10 KJIIACC

Kon

ITpoBepsieMblii 3JI€MEHT COAEPKAHUS

1

TeopeTnyeckrue OCHOBBI OPraHMYE€CKOW XUMHH

1.1

[IpenmeT opraHnYecKOl XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B ITOJTYYEHUN HOBBIX
BELIECTB M MaTepuayoB. Teopus CTpoeHHs opraHuueckux coequHeHnii A.M. bytieposa, eé
OCHOBHBI€ ITOJIOKEHUS

1.2

CrtpykTypHble (POpPMYJIbI OPraHUYECKUX BellecTB. I'oMomorus, nzomepus. XuMHUECKast CBS3b B
OpPraHUYECKUX COCTUHEHUAX — OJIMHAPHBIE U KpaTHbIe CBs3U. [IpencTaBneHue o kiaccupukanum
OpPraHUYECKHUX BELIECTB

1.3

Homenknatypa opraHuyeckux COEIUHEHHH (cucreMarudeckas) M TPUBUAIBHBIE Ha3BaHMS
BRXHEHMIINX NPEACTABUTEIECH KJIACCOB OPTraHUYECKUX BELIECTB

YreBoaopoibl

2.1

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH psia. MeTaH U 3TaH — NpoCTeHlIne
MPEJICTABUTEIM AJIKAHOB: (DU3MYECKHEe W XUMHUYECKHE CBONCTBA (pPEaKkIMU 3aMelIeHUs |
TOpPEHMsI), HAX0XkKICHHUE B IPUPO/IE, MOTYUYSHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUH psii. DTWIEH U MPONWIEH — IpOCTeHIIne
MPEJICTABUTENN AJIKEHOB: (U3MYECKMEe W XHMHUYECKHE CBOWCTBA (pEeakiUH THIAPUPOBAHUS,
TaJIOTCHUPOBAHMS, TUAPATAIIMU, OKUCJICHUA U HOJ'II/IMepI/ISaI_[I/II/I), IMMOJIYUYCHHUEC U MPUMCEHCHUC
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Anxanuensl: Oyraguen-1,3 u metunOytaauen-1,3: ctpoeHue, BaKHEHIINEe XUMUYECKUE CBOIICTBA
(peakuus nonumepusanun). IlodydyeHne CHHTETUYECKOrO KayuyyKa U Pe3HHBI
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AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHS, TOMOJIOTUYECKUI PsiA. AIETHIEH — MPOCTEUIIHI
MPEJICTABUTENh ATKHHOB: COCTaB, CTPOCHUE, PU3NICCKUE M XUMHUYCCKUE CBOWMCTBA (pEaKIHH
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIINH, TOPEHHUS ), TOJyUYeHUE U IPUMEHEHHE

2.5

Apenbl. benson: cocrtaB, cTpoeHue, (U3MUECKHE U XHMHUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHNUA M HUTPOBAHM), MOIYy4YeHME M NpuUMeHeHue. Toiyous: cocTaB, CTpPOEHHE,
¢u3nyeckue 1 XMMHUYECKUE CBOICTBA (peaklK raJloreHUPOBAHUSA M HUTPOBAHMS), OJyUYEHHUE
U TpuMeHeHue. TOKCHYHOCTh apeHOB. [eHeThueckas CBs3b MEXIy YIJIEBOAOPOJaMH,
NPUHAATIESKAIIMME K pa3IMyHbIM K1accam

2.6

[IpupoHbIC HCTOYHHUKH YTIIEBOIOPOOB. [IpupoaHbIil ra3 u monmyTHBIE HEPTAHBIC Ta3bl. HedTh
n e€¢ mpoucxoxaeHue. CrnocoObl mepepaboTKu HEPTH: MEPeroHka, KPEeKHHI (TePMUYECKUH,
KaTAIUTHYECKHi), muponu3. I[lpomykTel mepepaboTkM HePTH, WX TNPUMECHECHHE B
MIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yrosib U MpOayKTHI €ro epepaboTKu

Kucnopoacoaepxaiiyue opraHM4ecKue COeTMHEHUS

3.1

[IpenenbHble 0OTHOATOMHBIE CHUPTHI. METaHOI U 3TaHOJ: CTPOEHHE, (PU3NIECKHE U XUMUUECKUE
CBOICTBa (peakluu ¢ aKTUBHBIMU METaJjllaMH, TaJIOT€HOBOJIOPOAAMHU, TOPEHHUE), IPUMEHEHHE.
BonopoaHsie cBsA3M MeXAy MOJIEKYJIAMHU CIUPTOB. /lelicTBYE METaHOJIa U DTaHOJIA HA OPraHUu3M
yesioBeKa. MHOToaTOMHbIE CHOUPTHI. DTWICHIVIMKOIb U TJMIEPUH: CTPOEHUe, (QU3HuecKue u
XMMUYECKHE CBOWCTBA (B3aUMO/ICHCTBHE CO LIETOYHBIMU METAJIAMHU, KAUYECTBEHHAs peaKius Ha
MHOTOaTOMHbIe cnupThbl). JlelicTBue Ha opraHu3M ueinoBeka. I[IpuMmeHeHue TriulepuHa U
STUJICHTIIUKOJIISA

3.2

deHOM: CTPOCHUE MOJICKYJbI, (U3MYECKUE M XMMHUUYECKHE CBOicTBAa. TOKCHYHOCTH (peHOIa.
[Ipumenenue peHomta
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Anpieruipl U KeTOHbL. DopManbAeTHI, aleTaNbICTHI: CTPOCHNE, (PU3NUECKUE U XUMHUYECKHE
CBOICTBa (peakIuy OKHUCIEHHUS M BOCCTAHOBIIEHHUS, KAYECTBEHHBIC PEaKIIUU), MOIY4YeHHE U
MIPUMEHEHUE

3.4

O/HOOCHOBHBIE TpeJeNbHbIe KapOOHOBBIE KHUCIOTHI. MypaBbHHAss M YKCYCHAasi KHCIIOTHI:
cTpoeHue, GU3NIECKHUe U XUMHIECKUE CBOMCTBA (CBOMCTBA, OOIIHE JIJIsl KJacca KUCIIOT, PEaKIUs
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stepudukanmu), moaydyeHue u npuMmeHeHue. CTeapuHOBas € OJIGMHOBAS KHUCIIOTHI Kak
MPEACTABUTENH BBICIIUX KapOOHOBBIX KHCIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE JIENCTBUE

3.5

CrnoxHble 3(pUpbl KaKk MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIU3 CI0KHBIX 3UpOB. KUpHI.
Muaposus xupoB. [TpuMenenue xupoB. bruosiorudyeckast poJib JKUPOB

3.6

VYrneBonpl: cocTaB, KiIaccHpUKANMS YIJIEBOIOB (MOHO-, MU- W mojucaxapunbl). ['nmoko3za —
MPOCTEUIINIA MOHOCaXapHJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI, (pU3MUYECKHe M XUMHYECKUE
cBoiictBa (B3ammogeiictBue ¢ ruapokcugoM wmeau(ll), okucieHne aMMHayHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHoBIEHHE, OpOKEHHE TIJIIOKO3bI), HAXOXICHHE B MPHUPOJIE,
MpUMEHeHue, ononorunyeckasi posib. @orocuures. OpykTo3a Kak W30Mep TIOK03bl. Kpaxman u
LEJJTI0NI03a KaK NMpHpoJHbIe nmoiauMmepsl. CTpoeHHe Kpaxmana U Lesunono3bl. dusndeckue u
XHUMHAYECKHE CBOMCTBA Kpaxmasa (THIPOJIH3, KadeCTBEHHAs PEaKIHsi C MOI0M)

A3oTcoieprKalie OpraHn4eckue COeAMHEHUs

4.1

AMUHOKHUCIIOTBI KaKk aM(OTEpHBIC OpraHuYecKue coequHeHus. Du3nueckne U XUMHUYCCKHE
CBOMCTBa aMHHOKHUCJIOT (Ha IpuUMEpe TIWIHHA). buojgornyeckoe 3HAYEHHE aMUHOKHCIIOT.
Ilenrtuanl

4.2

benku kak mnpupoAHbIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHas, BTOpUYHAs W
TpeTUYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEJIKOB: THAPOJIN3, JEHATypalus,
KAaueCTBEHHbBIE PEAKIIMM HA OEJIKU

BpICOKOMONEKYIISIPHBIE COEAUHEHUS

5.1

OCHOBHbBIE TOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHWI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJIMMEpHU3aLUU, CPeqHss MoJieKyispHas macca. OCHOBHBIE
METO/bl CUHTE3a BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUI — OJIMMEPHU3ALIMS U MOJUKOHIEHCAIUs
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9KCHCpI/IMeHTaJ'ILHBIC MCTOABI HU3Yy4YCHHA BCHICCTB WU HUX HpeBpaI_I_ICHI/II\/’II O3HAKOMJICHUE C
06pa3uaM1/1 MNPpUPOAHBIX MW HCKYCCTBCHHBLIX BOJIOKOH, INIACTMACC, Kay4dyKOB. HOJ’Iy‘ICHI/Ie
CUHTCTHUYCCKOI'O KaydyyKa U PC3HHbI

11 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

1

TeopeTuyueckre OCHOBBI XUMHUU

1.1

XuUMUYeCKUH dIeMeHT. ATOM. SIpo aToma, H30TOMBL. DIIEKTPOHHAS 000JI0UKa. DHEPTreTHUSCKHE
YPOBHH, MOJYPOBHU. ATOMHBIE OpOUTaNH, §-, p-, d-3MeMeHTbl. OCOOEHHOCTH pacIpeeeHUs
AJIEKTPOHOB IO OPOUTAISIM B aToMaxX JJIEMEHTOB MEPBBIX UYETBHIPEX MEPHOAOB. DIEKTPOHHAS
KOH(uryparms aToMoB

1.2

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema xumudeckux nemenTon /.M. Menneneesa.
Cas13p mepuoanueckoro 3akoHa M Ilepuoguueckoil cuctemMbl XMUMHUYECKUX 3ieMeHTOB JI.U.
MenzeneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMH MPOCTBIX M CIOXKHBIX BELIECTB IO TPyIIaM H
nepuoAaM. 3Haue€HUE MepUOINYECKOro 3aKOHa B Pa3BUTHUH HAYKH

1.3

CrpoeHnue BeuiecTBa. XUMHUYECKas CBsI3b. BUIbl XUMHYecKoil cBs3U (KOBaJEHTHAs HETOJSIpHAs
U TIOJIIpHAsA, MOHHAsI, MeTajiinueckas). VIoHbI: KaTHOHBI U aHWOHBI. MeXaHU3Mbl 00pa30BaHUs
KOBaJICHTHOM XUMHUYECKOU CBsI3U (OOMEHHBII U JOHOPHO-aKLeNnTOpHbIN). BooponHas cBs3b

1.4

BasieHTHOCTB. DneKTpooTpuiaTeabHOCTh. CTENEeHb OKUCIICHUS

1.5

BemiectBa MOJNEKYISIPHOTO U HEMOJIEKYJSPHOTO CTPOCHMA. 3aKOH IIOCTOSIHCTBA COCTaBa
BEUIECTBA. THIBl KPUCTAJUNIMYECKMX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIIA
KpucTtauimdeckol pemérku. [londarne o nucnepcHeIX cucremax. VICTUHHBIE M KOJUIOMIHBIE
pacTBOpbl. MaccoBas 104151 BELIECTBA B paCTBOPE

1.6

Knaccudukanus Heoprannueckux coeiuHeHnid. HoMeHkiaTypa HeopraHn4eckux BEIeCTB
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1.7

Xumnueckass peaknusa. Knaccudukanmss XUMHYECKHMX pEakIMd B HEOPraHUYECKOH U
OpPraHMYECKON XMMHHU. 3aKOH COXPAaHEHUSI MacChl BEILIECTB, 3aKOH COXPAHEHHUS U NPEBPAILECHUS
SHEPIUHU IIPU XMMUYECKUX PEAKLUAX

1.8

CKOpoCTh peakIuy, e€ 3aBUCUMOCTh OT Pa3InYHbIX (PaKTOPOB

1.9

OOpatuMble peaknuud. XuMHUYeckoe paBHOBecwe. DakTOpbl, BIHSIONIME Ha COCTOSHUE
xumudeckoro pasHoBecus. [Ipunuun Jle [llarense

1.10

Onexrponutryeckas aucconuanysi. CuibHble U ci1adble 1eKTpoauThl. Cpesa BOJHBIX paCTBOPOB
BEILIECTB: KUCIIasi, HeWTpabHasi, enoyHas. Peakiuu noHHOro ooMeHa

1.11

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKnuu

HeopraHquCKaﬂ XHUMHUA

2.1

Hewmeramnsl. [Tonoxenune nemeramino B [leprnoandeckoit cucteme XuMuaeckux 3yemMeHToB 1. M.
MenzeneeBa U OCOOCHHOCTH CTPOCHHS aromMoB. Du3Wueckue CBOHCTBA HEMETAJUIOB.
AnoTponusi HEMETaJUIOB (Ha MpUMeEpe KUCIOPoia, cepbl, hocdopa u yriepoia)

2.2

XHWMHYECKHE CBOMCTBA BAKHEUIITUX HEMETAJUIOB (TajJoreHoB, cephl, a30Ta, ¢hocdopa, yriepoaa
U KPEMHHS) M HUX COCOUHEHHH (OKCHIOB, KHCIOPOJCOACPKAIIUX KHUCIOT, BOJOPOIHBIX
coenuHeHui). [I[puMeHeHe BaXKHEHIIIMX HEMETAJUIOB M UX COCTMHEHHI
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Mertamel. [lonoxxenue metamioB B [lepuoanueckoi cuctemMe xumuyeckux snemeHtos /.M.
MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JEKTPOHHBIX 000JI0OYEK aTOMOB MeTayuioB. OOuiue
¢uznyeckue cpoiictBa MeTauioB. CIiaBbl METAIOB. DIEKTPOXUMHUYECKUN psJl HAPSLKEHUN
METAJIJIOB
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XUMHUYECKHE CBOMCTBA BaXKHEUIIINX METAJUIOB (HATPH, KalIHii, KalbIMii, MarHUH, aTIOMUHUI,
IIMHK, XpPOM, >e€Je30, MeIb) U WX coeauHeHui. OOmme crocoObl TMOTY4YEHUsS METaJUIOoB.
[TpuMeHeHHe METaJJIOB B OBITY M TEXHUKE

2.5

I'eneTmueckas CBA3b HCOPraHUYCCKUX BCIICCTB, ITPUHAMJICKAIINX K PA3JIMYHBIM KJIaCCaM

XUMUS U )KU3HD

3.1

Pons xumum B oOecredeHUU SKOJOTUYECKOW, IHEPreTUYECKOW M THIIEBOM O0e30macHOCTH,
Pa3BUTHU MCAUMIMHEL. ITonsarue o HAaY4YHBIX MCTOJAaX ITO3HAHHKA BEIICCTB U XUMHWYCCKUX peaKuHﬁ

3.2

[TpencraBnenus 06 OOIMIMX HAyYHBIX MPUHLMIAX MPOMBIIUICHHOTO IMOJYYEHHs Ba)KHEHIINX
BenlecTB. YenoBeKk B MHUpE BEIIECTB U MaTepUasOB: Ba)KHEHIIHME CTPOUTENIbHbIE MaTepHalbl,
KOHCTPYKLIMOHHbIE MaTepuajbl, KpacKH, CTEKJIO, KepaMHuKa, MaTepuajbl Ul 3JIEKTPOHUKH,
HaHOMAaTepHaJibl, OpraHMueCcKHe U MUHEpaJIbHbIE YI00pEHUS

3.3

Xumus u 3A0POBEE YCIOBCKA: ITpaBUJia UCIIOJIb30BaHUS JICKAPCTBCHHBIX MPCIapaToB, IIpaBuiia
0€30ITaCHOT0 UCIIOJIb30BAHMS npcrapaToB OBITOBOM XMMHUH B HOBCCHHCBHOﬁ JKHU3HHU

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O IPOLECCA

https://m.edsoo.ru/ff0d227¢e

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYHEHUKA

I"abpuensu O.C., Octpoymos W.I'., Cnaaxos C.A. Xumus. 10 knacc AO «M3narenscTBO
«[Ipocsermienue»

INabpuensu O.C., Octpoymos WN.I'., Cnaaxos C.A. Xumus. 11 knacc AO «M3narenscTBO
«[Ipocsermienue»

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
https://lesson.edu.ru/04/77?class=77

https://mMounypoku.pd/pages/video-collection/
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