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HOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XMMHM Ha YpOBHE CpeaHero ooOiero oOpa3oBaHus pa3zpaboTaHa Ha
ocHoBe DenepasibHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoi
Odenepanun», TpeOOBaHWK K pe3yidbTaTaM OCBOEHUS (emepanbHON 00pa3oBaTEIbHON
nporpammel cpeanero oomero oopasosanus (POIl COO), npencraBieHHbIX B DeaepanbHOM
rocyaapcTBeHHOM oOpazoBarenbHoM cTangapte COO, ¢ yuérom KoHmenmuu mpemnogaBaHus
yuebHOro mpeameTra «XUMHUS» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit deaeparumy,
peau3yIolMX OCHOBHBIE OOpa3oBaTeNbHbIE MPOrPaMMbI, M OCHOBHBIX IIOJIOKEHUH
«Ctparerun pas3Butusi BocnuTaHusi B Poccuiickoir @enepauun Ha nepuon no 2025 roma»
(Pacnopspxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpamMmbl [0 XMMHH, K OIpPEAEICHUIO OOIIei
CTpaTeruu o0y4eHus, BOCIUTAHUS U PA3BUTHA O0YUaIOIUXCS CPECTBAMHU yUeOHOTO IIpeaMeTa
«Xumus» gt 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHUENTYAJIbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH, COAEpKaHUsA, PE3yJbTaTOB OOyYEHHs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.

XuMHuueckoe 00pa3oBaHME, IOJIy4aeMO€ BBITYCKHUKaMU  0O0HIeo0pa3oBaTeIbHOM
OpraHM3aliM, SBJSIETCS HEOThEMJIEMOM YacThl0 HMX O00pa30oBaHHOCTH. OHO  CILyXHT
3aBepUIAIOIIMM 3TallOM Peaju3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIHOUEBBIX
LIEHHOCTEH, NPUCYIIUX LEJIOCTHOM CHCTEME XHUMHUYECKOro O0pa30BaHUA. OTH LIEHHOCTH
KacaroTcsl NMO3HAHUSI 3aKOHOB MPUPOJbl, (POPMUPOBAHNS MUPOBO33PEHUS U OOLIEH KYyJIbTYphI
YeloBeKa, a TaKKe HKOJIOTUYECKM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO H
MpHUPOIHOI cpene. Peanu3yercs xumMudeckoe 00pa3oBaHue 00yJaronuxcs Ha ypOBHE CPETHETO
oO1ero o0pa3oBaHusl CpeACTBAMU YUEOHOTO MpeaMeTa « XuMuUs», COIepKaHUE U MOCTPOEHUE
KOTOPOTO OMNPEJCNICHbl B MPOTpaMMe MO0 XUMHUHU C y4€TOM crelu(UKH HAyKd XUMUH, €€
3Ha4YeHUS B TTO3HAHUU MPUPOJIBI M B MATEPHAIbHOM )KH3HU OOIIECTBA, a TAKXKE C yU4ETOM O0IIHNX
1eJIel ¥ IPUHIIAIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO OOIIETO
oOpazoBanus B Poccuiickoit deneparum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0OCOOYIO POJIb B COBPEMEHHOM
UBWIM3ALINY, B CO3JJaHUU HOBOM 0a3bl MaTepuaibHOM KylIbTypbl. OHA BHOCUT CBOW BKJaj B
(GbopMHpOBaHHE pALMOHAIBHOTO HAYYHOTO  MBIIUIEHHS, B CO3JaHUE  LEJIOCTHOIO
MPEACTABICHUS] 00 OKPYXKAIOIIEM MHUpE KaK O €AUHCTBE MPUPOJLI M YEIOBEKa, KOTOPOE
(dbopmHpyeTCcss B XMMUU HAa OCHOBE MOHMMAaHHUS BELIECTBEHHOT'O COCTaBA OKPYXKAIOLIEro MUpa,
OCO3HAaHMs B3aMMOCBSI3M MEXKAY CTPOCHUEM BEIIECTB, MX CBOMCTBAMU M BO3MOXXHBIMU
00JaCTMU TPUMEHEHUS.

TecHO B3aMMOJEUCTBYd C JpPyIMMHU €CTECTBCHHBIMHW HAayKamMHu, XHUMHUS CTajia
HEOTHEMJIEMON YaCTbI0 MHUPOBOW KYJIBTYPhI, HEOOXOJIMMBIM YCIOBHEM YCIICITHOTO TpyaAa U
KU3HU Kaxa0ro djieHa obmectBa. CoBpeMeHHasi XMMUS KaK HayKa CO3HIaTebHas, KaKk HayKa
BBICOKMX TEXHOJIOTHI HallpaBJieHa Ha pelieHre rio0abHBIX MPOOJIEM YCTOMUYUBOTO Pa3BUTHS
YeJIOBEYECTBA — CBHIPbEBOM, PHEPreTUUECKOM, MUIIEBOM, KOJIOTHYECKOW O€30MacHOCTH U
OXPaHbI 3I0POBBSI.



B cootBeTcTBUMM C OOMMMH LEISIMH W TPHUHIMIAMH CPETHETO OOIIero oOpa3oBaHUS
cogepkanre mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIi  ypOBEHb HM3Y4YEHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY OOYy4YaroMIMXCH,
HEOOXOIUMYIO UM JUIsl BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIICIIHOTO BKIIOUEHUS
B KU3Hb COLIMYMa, MNPOAOJKEHHUS OOpa3oBaHMs B PA3JIMUYHBIX O0JIACTSIX, HE CBS3aHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocrapisomuMH TIpeMeTa «XuMUs» SBISIIOTCS 0a30Bble Kypchl — «Opranuueckas
xuMusi» U «OO0m@ass M HEOpraHWYecKas: XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJICpXKaHUS
KOTOPBIX SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUW 1O HEOPTraHUYECKOW XUMHUHU (C
BKJIFOUYEHUEM 3HAHUW W3 OOIICH XUMHUM) M opraHuyeckor xumuu. dopMupoBaHue AaHHON
CUCTEMBbI 3HAHUM MPHU U3yYEHUU MpeIMeTa 00eCredynBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas Xxumusi» U «O0111ast 1 HeopraHudeckast
XUMUSD» CPOPMHUPOBAHA B IIPOrpaMMe Mo XUMHUH Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K U3YUEHUIO
y4eOHOro martepuaja U oOyCIIOBJIEHa MCTOPUYECKM OOOCHOBAHHBIM PA3BUTHEM 3HAHUW Ha
ONpeNeNEHHBIX TEOPETUUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOW XUMHUHU BEUIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCUYECKON TEOPUH CTPOCHHSI OPraHUYECKUX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXUMHUYECKUX U AJNEKTPOHHBIX MPEJICTABIECHUN O CTPOCHUM BEIIECTB.
CeeneHust 00 M3y4aeMbIX B Kypce BEIIECTBAaX JAIOTCA B Pa3BUTUU — OT YIJIEBOJOPOJOB 10
CJIOHBIX OMOJIOTHYECKH aKTUBHBIX COCIMHEHHM. B Kypce opraHmdeckoll XMMHUH IMOITy4aroT
pa3Butue c(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUs IEpBOHAYAJIbHBIC
MPEACTABICHUS] O XUMHUYECKOW CBSI3HM, KIACCU(DUKAIMOHHBIX TMpU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUN.

[Tox HOBBIM yTJIOM 3peHUSI B IpeaMeTe «XUMHUs» 0a30BOTO YPOBHS paccMaTpUBAETCS
W3YYCHHBI Ha YPOBHE OCHOBHOTO OOINEro oOpa3oBaHHMs TEOPETHYSCKUN MaTepHal |
(hakTOJIOrHYECKHE CBEJCHHS O BEIISCCTBAX U XMMHUYCCKOM peakinu. Tak, B 4aCTHOCTH, B Kypce
«OO0m1ast ¥ HeopraHuJecKasi XUMUsD) 00YJarOIIIMCSI PEAOCTABISIETCS BO3SMOXKHOCTh OCO3HATH
3HAYCHUE TIEPHUOJAMUYECKOTO 3aKOHA C OOIMIETCOPETHUECKUX W METOIOJOTHYCCKHX ITO3UIINH,
rIIy0’Ke TOHSITh MCTOPUYECKOE M3MEHEHHE (YHKIIMHA 3TOTO 3aKOHAa — OT oOoOmaromei 1o
OOBSICHSIFOIICH M TIPOTHOZUPYIOIICH.

Enunnas cucrema 3HaHMM O BaXXHEHIIIMX BENIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHCHUHU, a TaKXKE€ O XUMHUYECKMX PEAKIUAX, MX CYIIHOCTH M 3aKOHOMEPHOCTIX
npoTekanus gonosHsercs B Kypcax 10 u 11 kmaccoB anemMeHTamMu coJiepKaHusl, UMEIOIMMA
KYJbTYPOJIOTUYECKUM U TPUKIAJHOW XapakTep. DTU 3HAHUS CIOCOOCTBYIOT TMOHUMAHUIO
B3aMMOCBSI3M XMMHHU C JPYTMMU HayKaMu, PACKpPbIBAIOT €€ poJib B IO3HABATEIBHOU U
MPAKTUYECKON NIEATEILHOCTH 4YE€JIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIECCY
TBOPYECTBA B 00JIACTH TEOPUH M MIPAKTUYCCKUX MPUIIOKEHUN XUMHUH, TTOMOTAIOT BBIITYCKHHUKY
OPUEHTHUPOBATKLCS B OOIIECTBEHHO U TUYHOCTHO 3HAYUMBIX MPOOJIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKHA OCMBICITHBATh MH(DOPMAITUIO ¥ TIPUMEHSTH €€ JUIsl TIOTIOJTHEHUS 3HAHUH, peIeHus
VMHTEJUIEKTYAJIbHBIX U 3KCIIEPUMEHTAIBHBIX UCCIIEN0BATEIbCKUX 3a/1a4. B 1iesoM coaepxxanue
y4eOHOT0 mpeamMeTa « XUMUs» JaHHOTO YPOBHS M3yUEHHs] OPUEHTUPOBAHO Ha (hOPMHUPOBAHUE



y 00y4aronuxcsi MUPOBO33PEHUYECKON OCHOBBI JJISI TOHUMAaHUS (PHIIOCOPCKUX UIIEH, TAKUX KaK:
MaTepHaIbHOE €IMHCTBO HEOPTaHUYECKOTO U OPTraHUYECKOTO MUPaA, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB MX COCTAaBOM U CTPOCHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUU MYyTEM
AKCIIEPUMEHTAa W PEUIEHUs MPOTUBOPEUYMM MEXIy HOBBIMU (haKTaMH U TEOPETUYECKUMHU
NPEANnoChIKaMHU, OCO3HAHHWE POJU XMMHUHU B PEIICHHHM SKOJOTMYECKHX MpoOJieM, a Takxke
npobiieM cOepeKeHHs] SHEPIeTHUECKUX PECYPCOB, CHIPbs, CO3JaHUS HOBBIX TEXHOJIOTHH WU
MaTepHaJIOB.

B mmane pemieHus 3amad BOCHUTAHUS, PAa3BUTHS U COIUAIM3ANAUA  OOYJarONTUXCS
MPUHATHIE TIPOTPAMMOM MO0 XUMHH TOAXOABl K OMPEISICHUIO COIEPKAHUS M TMOCTPOCHUS
npeaMeTa mpeycMaTpuBaioT (POPMUPOBAHNE YHUBEPCATBHBIX YUCOHBIX JICUCTBUN, UMEIOITIX
0a30BO€ 3HAYCHHE ISl PA3IUIHBIX BHJIOB JICATCILHOCTH: PEIICHUS MPoOIIeM, IOMCKa, aHaIHn3a
u 00paboTku uHGOPMAIMU, HEOOXOAUMBIX JJISI MPUOOPETEHHUS OIbITa MPAKTUYECKOU U
MCCIICZIOBATEIILCKOM JIeATETPHOCTH, 3aHIMAFOIIIECH BaXHOE MECTO B IMTO3HAHUN XUMUHU.

B npaktuke npenogaBaHus XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, TaK
M Ha YpOBHE cpeAHero oOlmero o0pa3oBaHUs, NIpPH OINPEACIIEHUU COACPKATEIbHOU
XapaKTepUCTUKN LEJICd HW3YyYECHHUS IPEAMETA HAIMPABICHUEM IIEPBOCTEIIEHHOW 3HAYMMOCTH
TPAJAUIIMOHHO MNPU3HAETCS (POPMHUPOBAHUME OCHOB XHMHYECKOM HaykH Kak o01acTu
COBPEMEHHOTO €CTECTBO3HAHUSA, NMPAKTUYECKOW MEATEIIBHOCTH YEJIOBEKA W KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOW KyJNbTypbl. C METOAMYECKOW TOYKH 3PEHHMS TaKOM MOAXOA K
ONPENEIICHUIO LIETEN U3yUYEHHUS IPEAMETA SBISAETCS BIIOJIHE ONPABIAHHBIM.

CoryacHO aHHOW TOYKE 3pEHUs TJIABHBIMU IEJISIMU U3y4YEHUs MpeaMeTra «XuMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) aBasiroTcs:

(hopMUpOBaHHME CUCTEMbl XMMUYECKUX 3HAHUIN KaK BaXKHEUIIIEH COCTaBIISIIOIIEH €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH JIeXKAT KJIIOUEBBIC MOHATHS, (QyHIaMCHTAJIbHBIC
3aKOHbl M TEOPUHM XHUMHH, OCBOCHHE S3bIKa HAyKHU, YCBOCHHE W IOHMMAHHE CYIIHOCTH
JOCTYIMHBIX O00OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C HCTOpPHEH HX
Pa3BUTHUS U CTAHOBJICHUS,

dbopMUpOBaHHE W Pa3BUTHE TNPEJACTABICHUNA O HAy4YHBIX METOJIaX ITO3HAHUS BEIIECTB U
XUMUYECKUX PEaKivii, HeOOXOIUMBIX ISl TPUOOPETEHUSI YMEHUM OPUEHTUPOBATLCS B MUPE
BEIIECTB M XUMHUUYECKUX SIBJICHUM, HMEIOIIMX MECTO B MPUPOAE, B MPAKTHUUECKOU W
MOBCEIHEBHOM JKH3HM;

pa3BUTHE YMEHHU M CHOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U OOBSICHEHHEM
XUMHUYECKOTO AKCIIEPUMEHTA, COOJIFOCHUEM MPaBIII 0€30MacHOTO OOpAIlleHHS C BEIIECTBaMHU.

Hapsiay ¢ aTuM, coneprkarenbHas XapaKTeprUCTHKA TeIeH 1 3a7a9 U3YYCHHS MIpeaMeTa B
IporpamMmme Mo XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU IMIPUOPUTETAMU
B CHCTEME cpeaHero obmero oOpa3zoBaHus. CeroaHs B IPENoJaBaHHM XUMHH B OOJIbIICH
CTENEHU OTHAETCA TMPEANOUYTEHNE TMPAKTHUYECKOW KOMIIOHEHTE COJCpKaHUS OO0ydYeHus,
OpHMEHTHPOBAaHHOW Ha TOATOTOBKY BBIMYCKHUKA OO0Ic00pa30BaTEILHON OpraHU3aIlNH,
BJIAJICIONIETO HE HA0OpOM 3HAHWM, a (DYHKIIMOHAJIBLHON IPAaMOTHOCTBIO, TO €CTh CIIOCO0aMH 1



YMCHHAMU aKTUBHOTO ITOJTYYCHUA 3HAHUHU U IMPUMCHCHUA UX B peaanoﬁ JKU3HU IJI PCHICHUA
IMPAKTUYCCKUX 3aJa4.

B cBsi3u ¢ 3TUM mpu U3yYeHUHU IMpeaMeTa «XUMHUS» JOMUHHUPYIOIIEe 3HAUCHHE
nprOOPETAOT TaKUe LENIH U 33/1a4H, KaK:

aganTanuds OOy4YalmIMXCs K  YCJIOBUAM JUHAMUYHO  DPa3BUBAIONIETOCS  MHUPA,
(GbopMHpOBaHUE WHTEJUIEKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO TPAMOTHBIX PEIIEHUHA B KOHKPETHBIX
KU3HEHHBIX CUTYalUSX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHrue y OOYYaIOMIMXCS KIIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETECHIIM),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE JIJIS Pa3JIMYHBIX BUJIOB IEATEIbHOCTH: PELICHHS TPOOIIEM,
noucka, aHanusza W o0paboTku WHGOPMALKU, HEOOXOJUMBIX I MPHOOPETEHUs OIbITa
JEeSATENbHOCTH, KOTOpas 3aHUMAET BaKHOE MECTO B IMO3HAHUM XUMUH, a TAKXKE ISl OLEHKH C
MO3ULKNA 3KOJOTMYECKOM O€30MacCHOCTH XapaKTepa BIMAHUS BEHIECTB M XHMHYECKUX
IIPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOIAHYIO CPENY;

pPa3BUTHE TTO3HABATEIHLHBIX MHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEMN
oOy4Jaronuxcsi: CrOCOOHOCTH CaMOCTOSITENIbBHO MPUOOPETaTh HOBBIE 3HAHMS IO XUMHUU B
COOTBETCTBUM  C  JKMU3HEHHBIMU  MOTPEOHOCTSAMM,  KCIOJIB30BaTh  COBPEMEHHBIC
MH(POpPMAITMOHHBIE TEXHOJOTHM JJi1 IMOWCKAa W aHajdu3a y4eOHOM M Hay4YHO-TIOMYJISIPHOMN
nH(pOpMAITUU XUMUYECKOTO COJICPKaHMUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIIMATUBHOTO U JIOTUYECKOTO MBIIIUICHUS,
Ha0II0AATEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTHU, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPY TNIAHUPOBAHUU U ITPOBEICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIMTAaHUE y OOydarolmuxcs YOeXKIEHHOCTH B T'yYMaHUCTUYECKON HampaBlI€HHOCTU
XUMUHM, €€ BaXHOM pOJM B pEUIEHUWH TJ00aJbHBIX NOPOOJEM  PalMOHAIBHOIO
MIPUPOIOIIOIB30BaHUS, MOMOJHEHHSI YHEPrETUYECKUX PECYPCOB M COXPAHEHUS IPUPOIHOIO
paBHOBECHS, OCO3HAHMSI HEOOXOAMMOCTH O€pex)HOr0 OTHOILUEHUS K MPUPOJIE U CBOEMY
3JI0POBBIO, a TAK)KE MPUOOPETEHHUS OMBITA UCIIOJIH30BAHUS TTOJYYCHHBIX 3HAHUMN TSI IPUHSATHS
IPaMOTHBIX PEUICHUHN B CUTYallUsIX, CBA3aHHBIX C XUMUUYECKUMHU SIBJICHUSMU.

B ydueOHOM 1u1aHe cpeHero o0mero oopa3oBaHus IpeaMeT «XUMuUs» 0a30BOro ypOBHS
BXOJIMT B COCTaB MPEAMETHOM 00J1acTH «ECTECTBEHHO-HAYYHBIC MTPEAMETHIY.

OO6m1ee 9nCI0 YacoB, OTBEAEHHBIX JUISl M3yUYCHHUS] XUMHUH, Ha 0a30BOM yYpOBHE CPEIHETO
oOmero obpaszoBanus, cocrabiser 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Henenio), B 11
kiacce — 34 gaca (1 4ac B Henelno).



COJEPXAHUE OBYUYEHUA
10 KITACC

OPT'TAHNMYECKASA XUMUA

TeopeaneCKne OCHOBBI OpFaHI/I‘leCKOﬁ XUMHUH

[Ipenmer opraHuyeckod XuUMUHU: €€ BO3HMKHOBEHHME, pa3BUTHE M 3HAUYCHHE
B IIOJIyY€HUH HOBBIX BEILIECTB U MaTEpHaAJIOB. Teopusi CTpOEHUsI OpraHUYECKUX COEAMHEHUN A.
M. BytnepoBa, e€ ocHOBHBIE MonoxkeHHUs. CTPYKTypHbIE (DOpPMYJIBI OpraHUYEeCKUX BEIIECTB.
['omonorusi, uzoMepusi. XMMHAYECKasl CBSA3b B OPraHUYECKHX COEAMHEHUSX — OJMHAPHBIE U
KpaTHbIE CBSI3H.

Hpe,Z[CTaBJ'IGHI/IG 0 KJIaCCI/I(l)I/IKa]_II/II/I OpPraHHu4YCCKHUX BCIICCTB. HOMGHKHaTypa
OpPraHU4YCCKHX COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘-ICCKaH) N TpPUBHAJIBHBIC HAa3BaAHUSA Ba)KHEHIITNX
HpCI[CTaBI/ITCJIeﬁ KJIaCCOB OPraHNYCCKUX BCUICCTB.

DKCIIepUMEHTAIbHBIC METOJIbI M3YYEHUS BEIICCTB U UX MPEBPAIICHUN: 03HAKOMIICHHUE C
oOpa3iamMi OpraHMYECKHUX BEIISCTB M MaTepuajlaMH Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYII
OpPraHMYECKUX BENICCTB, HAOIIOJEHUE W OIMCAaHUE JIEMOHCTPAIMOHHBIX ONBITOB TIO
MPEBPAICHAIO OPraHWYEeCKUX BEIISCTB MpH HarpeBaHuu (IUIaBJICHHWE, OOYyTJIMBaHUEC U
ropeHue).

Yriaesoaopoast

AJIKaHBI: COCTaB M CTPOEHUE, F'OMOJIOTHUYECKHM psAx. MeTaH WM 3TaH — NpPOCTEUIINE
NPEJICTABUTENIN AJIKAHOB: (U3MUECKHEe M XUMHUYECKHE CBOMCTBa (peakiuu 3aMelleHus U
TOpeHMs), HaX0XKJIEHUE B PUPOJIE, OIYyUCHHUE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUM Psil. DTUIIEH U MPONWIEH — IPOCTEHUINE
MPEACTABUTENN AJIKEHOB: (DM3MYECKHUE U XMUMHUYECKHME CBOMCTBA (pEaKklUMHU TUIPUPOBAHUA,
raJIOreHUPOBAHMUS, TUAPATALNN, OKUCICHUS U TIOJMMEPU3ALINN ), TOJIyYeHHE U IPUMEHEHUE.

Anxanuensl: Oytaauen-1,3 u metunOyragueH-1,3: ctpoeHue, BaKHEUIINE XUMUYECKUE
cBoiicTBa (peakius nonumepusauun). [lonydeHne CHHTETHUECKOTO KayuyKa U pe3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHH psa. ALETWIeH —
MPOCTEUIIMN TMPEACTAaBUTENb AJKMHOB: COCTaB, CTPOCHHUE, (PU3NYECKUE U XHUMHUYECKHE
CBOMCTBa (peaklUuu TMIPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATALIMU, TOPEHHUS), MTOIyYCHUE U
MIPUMEHEHUE.

Apensl. benson: coctaB, cTpoeHHe, (PU3NYECKHE M XMUMHYECKHE CBOMCTBA (pEaKIMH
rajoreHUpPOBAHMS U HUTPOBAHUS), MMOJYUYCHUE U NMPUMEHEHHE. Tonyon. cocmas, cmpoenue,
Qusuyeckue u xumuieckue ceoUCmsea (peaxKyuu 2an02eHUpo8anUsl U HUMpPOBAHUsl), NOJYYeHUe U



npumernernue. ToKCUYHOCTH ApPCHOB. I'eneTnyeckass CBS3b MCXKAY YIIICBOOOPOAAMMU,
IMPpUHAAJIC)KAIIUMH K pa3JIMYHbIM KJIaCCaM.

[IpuponHbIE HCTOUYHUKH YTIIEBOAOPOAOB. [IpupoaHblil Ta3 U MOMYTHBIE HE(QTAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrnocoObl mnepepaboTku He(TU: TEeperoHka, KPEKUHT
(TepMUYECKH, KaTaTUTUYECKU), mupon3. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE
B [IPOMBILIIEHHOCTH U B ObITY. KaMEHHBIN yroJib U MPOIYKTHI €r0 NEPEPadOTKH.

3KCHGDI/IMCHT3JII>HBIC MCTOAbI U3YUYCHHUSA BCIIICCTB M HUX HDeBDameHHﬁZ O3HAKOMJICHUEC C
O6p8,3HaMI/I II1acTMacC, Kay4ykKoB U PC3UHBI, KOJIJICKITNH ((He(bTL» 151 ((yI‘OJIB», MOACIUPOBAHUC
MOJICKYJ YIJICBOAOPOJAOB H TAJOICHOIIPOHU3BOIHBIX, IIPOBCIACHHC IPAKTUYECKOM Da6OTBI:
IMOJIYUYCHHUC 3TUJICHA U U3YYCHHC €T'O CBOMCTB.

PacuéTHrle 3aa4mn.

Beluucienuss mo ypaBHEHHMIO XUMHUYECKOM peakuuu (Maccel, 00bEMa, KOIMYECTBA
MCXOJHOIO BEIECTBAa WJIM NPOAYKTAa pEaKlMU MO0 M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOT'O U3 UCXOJIHBIX BEIIECTB UJIU MPOIYKTOB PEAKIINN).

Kucaopoacoaep:kaiiue opraHadeckne coeTuHeHnst

[IpenenbHblEe OJHOATOMHBIE CHHMPTHI. METaHON W 3TAaHON: CTPOCHHE, (U3HYECKUE H
XUMHUYECKUE CBOMCTBA (PEAaKIMU C aKTUBHBIMHU METAJIIaMU, FaJOT€HOBOIOPOJAaMHU, TOPEHHUE),
IIpUMEHEeHUEe. BOIOpOIHBIE CBA3M MEXAY MOJEKyJaMHU CcHUpTOB. JlelicTBHE MeTaHOoJa U
JTaHOJa HAa OPTraHU3M YeJI0BEKa.

MHoroaroMHble CHUPTBHL. ODTUJICHIIUKONb W TJMIEPUH: CTpPOEHUE, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJIEUCTBHE CO HIEJIOYHBIMH METalIaMH, KaYECTBEHHAs peaKus
Ha MHOTOaTOMHbIE cHUpPTHI). JlelicTBre Ha opraHu3M uyenoBeka. l[IpumeHeHue riauiepuHa u
ITUJICHTJIMKOJIS.

deHol: CTpoeHHWE MOJICKYJBl, (U3UYECKHE W XHUMHYCCKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue denona.

Anpnerunipl U xemowsi. DopManbleruj, aneTalbACTUll; CTpPOeHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBa (peaKIMd OKHUCICHHS M BOCCTAaHOBJICHHS, KAaYECTBEHHBIC PEAKIIHH),
MOJy4YEHHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeelIbHBIC KapOOHOBBIE KUCIOTh. MypaBbHHAS M YKCYCHasl KMCIIOTHI:
CTpoeHHE, (Pu3MUecKue M XHMMHYECKHE CBOMCTBa (CBOMCTBA, oOlIMe M Kiacca KHUCIOT,
peakius dTepudUKaInm), moayuyeHue u npuMmeHenue. CteapruHoBasi U OJICMHOBAsI KUCJIOTHI KaK
MPEJCTABUTENM BBICIITUX KapOOHOBBIX KUCJIOT. MBljla KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT,
UX MOIOIIee JIEUCTBUE.

Cnoxublie 2¢Uphl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCJIOT. [ MAPOIN3 CI0XKHBIX 3(UPOB.
Kupsl. 'maponus xupos. [Ipumenenne xxkupoB. buonornueckast poJib ;KUpPOB.



VYrieBoabl: cocTaB, Kiaccuukaius yriieBo1oB (MOHO-, TU- U TIoJiucaxapuibl). [ mroko3a
— IPOCTEHINI MOHOCAXapua: OCOOCHHOCTH CTPOCHUS MOJICKYJIbI, (GPU3HMUECKHE U XUMUUYECKIE
cBoiicTBa (B3ammojeiictBue ¢ ruapokcuaom menu(ll), oxucieHne amMMHadyHBIM PacTBOPOM
okcuna cepedbpa(l), BoccraHOBIEHHE, OpOKEHHE TJIIOKO3bI), HAXOXJICHHE B IIPUPOJIE,
npUMeHeHue, Onoorndeckas poib. PorocuHTe3. DpyKTO3a KaK H30MEpP TIFOKO3HI.

Kpaxman u nemnonosa kak npupojiHbie noaumepsl. CTpoeHrue Kpaxmana U IeJUTI0N03bI.
du3nvecKre U XMMHUECKHE CBOMCTBA KpaxMalia (TUAPOIIN3, KAYECTBEHHASI PEAKITUs C UOJOM).

OKCIEPUMEHTAIbHBIC METO/bl M3YUYEHHsI BEIIECTB M WX MPEBPAIICHUU: MPOBEIACHUE,
HAOJIIOICHHE W OINHKCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CHHUPTOB, KAUECTBEHHbIC
peaklMi OJIHOATOMHBIX CHUPTOB (OKHcJIeHHE 3TaHosia okcuaoM meau(ll)), MHOroaToMHbIX
cupToB (B3auMojielicTBUE TiuiepuHa ¢ ruapokcuaom Menu(ll)), ampaernnoB (okucieHue
aMMHa4HbIM pacTBopoM okcuna cepedpa(l) m ruppoxcumom menu(Il), B3zaummoneicTBue
KpaxMajla ¢ HOJI0OM), MPOBEICHHE MPAKTUUYECKOW pabOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

PacuérHrle 3agaun.

Bpruucnenuss 1o YPaBHCHHIO XUMHYECKOM pCaKkInunu (MaCCBI, O6’béMa, KOJIM4YCCTBA
HCXOOHOTO BCIICCTBA WJIM IPOAYKTAa PCaKIHWH IO M3BCCTHBIM MAcCCC, O6’béMy, KOJIMYCCTBY
OIHOI'0 U3 NCXOJHBIX BCIICCTB UJIN IIPOAYKTOB peaKHI/II/I).

A3oTcoiepKale OpraHuuecKue COeTMHECHMUS.

AMMHOKHCIIOTBI Kak aM$OTepHble OpraHuyeckue coeAuHeHus. Duzndeckue u
XUMUYECKHE CBOMCTBA aMUHOKHCJIOT (Ha TpuMepe IiuiuHa). buosiornyeckoe 3HaueHHe
aMmuHokucioT. [lenTuasl.

benku kak mpupoJIHBIE BHICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAS U
TpeTUYHAs CTPYKTypa O€lKOB. XHWMHYECKHE CBONCTBA OCJIKOB: THUIPOJIN3, JCHATYypallus,
Ka4eCTBEHHBIC PEaKIIMU Ha OCIIKHU.

OKCIepUMEHTAIbHBIE METOJIbI M3YUYCHHUsI BEIIECTB M WX MPEBPAIICHUN: HAOIIOACHUE U
OTKCAaHWE JACMOHCTPAIMOHHBIX OIBITOB: JCHATYypalusi OCJIKOB IMPW HArpeBaHWH, I[BETHHIC
peakiuu OeIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TMOHATUS XHUMHHM BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, IOJHUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLMU, CPEenHssi MoJieKyispHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BICOKOMOJIEKYJISIPHBIX COETMHEHUM — MOJMMepU3alis U MOJUKOHCHCAIS.

9KCHCDI/IMCHT2LHBHBIG MCTOJAbI M3YUCHUA BCIICCTB U HUX HDGBDameHHﬁI O3HAKOMJICHUEC C
06pa3uaMH MMPHUPOJHBIX 1 UCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KAYTYKOB.




MexxupeaMeTHBIE CBI3H.

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MPU M3YyUYCHUU OopraHnyeckor xumuu B 10 kiacce
OCYILIECTBIISIETCS 4Yepe3 HMCIIOJIb30BaHUE KaK OOIIWX €CTECTBEHHO-HAYYHBIX IMOHSTHH, TaK H
TOHSTUHN, SBJSIOIIUXCS CUCTEMHBIMH JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
[MUAKJIA.

OOmme ecTeCTBEHHO-HAY4YHBIC TOHSTHS: SIBJICHHE, HAyYHBIH (DakT, TUMOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHUHTE3, KiaccuuKaius, IepUuoIuIHOCTh, HAONIOJACHUEe, H3MEpPECHUE,
AKCIIEPUMEHT, MOAECIIMPOBAHHUE.

dusznka: MaTepusi, YHEPrUsi, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BETUYUHBI U €IMHUIIBI
UX U3MEPECHMUS.

buonorus: knerka, opranusM, Ouocdepa, oOMEH BEUIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOrMYECKU aKTHUBHbIE BellecTBa (OENIKHU, YIIIEBObL, )KUPBL, (DEPMEHTBHI).

Feorpa(bml: MUHCPAJIbl, TOPHBIC ITIOPOAbI, IIOJIC3HBIC NCKOIIACMBIC, TOILIIMBO, PCCYPCHI.

TexHomorus: IMUIICBLIC ITPOAYKTBI, OCHOBBI PAlITMOHAIIBHOI'O ITMTAHUA, MOIOIIIHUE CPCACTBA,
JCKAPpCTBCHHBIC MW  KOCMCTHYCCKHUC IIPCIIapaTbl, MaATCpHaJIbl N3 HCKYCCTBCHHBIX H
CHHTCTHYCCKHX BOJIOKOH.



11 KJIACC
OBLIAA U HEOPTAHUYECKASA XUMUA
Teopernyeckne 0CHOBBI XUMHH

XUMHUYECKUN 37eMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHASA OO00JIOYKA.
DHepreTUYeCcKre YpOBHH, IIOyPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d- aeMeHThl. OCOOCHHOCTH
pacripesielIeHus AIEKTPOHOB TI0 OpPOUTANISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DeKTpOHHask KOH(PUTypalys aTOMOB.

Ileppogmueckunn 3akoH U llepuomnueckas cucTeMa XUMHUYECKHUX JJIEMEHTOB /I.
N. MenneneeBa. CBs3b NepuoOAMYECKOro 3akoHa W lleproguueckoil CUCTEMBI XHUMHUYECKUX
sanemeHToB [[. . MeHneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB XMUMHYECKHX D3JIEMEHTOB U O0pa3yeMbIX MMM MPOCTBIX M CIOMXKHBIX
BEILECTB I10 TpyNIaM U NeprogaM. 3HaueHUE NEPUOJNIECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

Crtpoenue BemiecTBa. XUMHUYECKas CBA3b. Buabl XUMHUYECKOW CBs3M (KOBaJIGHTHAs
HETOJIsIpHAas U TOJIApHAs, HOHHAs, MeTaJuinueckas). MexaHu3Mbl 00pa30BaHUsI KOBAJIEHTHOM
XUMUYECKOU CBsI3U (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). BogopoaHas cBsizb. BalleHTHOCT®.
DIIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIEHUS. VIOHBI: KATUOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKOMN PEIIETKU.

[TonsiTHE O MUCTIEPCHBIX cUCTeMaxX. MICTHHHBIE M KOJUTOUIHBIE pacTBOPHI. MaccoBasi 10Jis
BEIIECTBA B PaCTBOPE.

Knaccudukauus Heoprannueckux coeauHeHuil. HomeHknarypa HeOpraHWYecKUx
BEILIECTB. | €HeTHYECKast CBA3b HEOPraHUMYECKHUX BEILECTB, NMPUHAICKAMX K Pa3IUYHBIM
KJIaccam.

Xumuueckass peakuus. Knaccudukanus XMMHYECKMX pPEAKUUMH B HEOPraHUYECKOW H
OpPraHUYECKON XMMHH. 3aKOH COXPAaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IIPEBPAILCHUS
DHEPIuM IIPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3NUyHbIX (pakTopoB. OOpaTUMBbIE peakLuu.
Xumuyeckoe paBHOBecHe. DaKTOpBI, BIMSIOIIAE HA COCTOSHHE XMMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [larense.

OnekTpoiuTuueckas auccouuarus. CusbHble U ciadbie 37eKTpoiauThl. Cpea BOTHBIX
PacTBOPOB BEIICCTB: KUCasi, HEUTpaibHasl, 1eJI0YHas.

OKMCIINTEIILHO-BOCCTAHOBUTEILHBIC PCaKI M.



OKCIEPUMEHTAIbHBIE METOAbl M3YYEHUs] BEIIECTB M MX MPEBpAIICHUN: AEMOHCTpaIUs
tabnun «llepuonnueckas cucrema xumuueckux snemeHToB [l. M. MenpgeneeBay, nsyueHue
Mojienen KPUCTANIAYECKHUX pPElIETOK, HaOJII0/ICHHE
U OIKMCaHUE JEMOHCTPALIMOHHBIX U TAOOPATOPHBIX OMBITOB (pa3iiokKEHUE MEPOKCHU A BOJIOPOIA
B MPUCYTCTBUU KaTajauzaTropa, OINpeJeieHUe CpeAbl PacTBOPOB BEIIECTB C IMOMOIUIBIO
YHUBEPCAIBHOIO MHIAMKATOPA, PEAKIIMU HOHHOT'0 0OMEHA), MPOBEICHUE MPAKTUIECKOU pabOThI
«BnusiHue pa3nuyuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUNY.

Pacuérurle 3amaun.

Pacu€rel o ypaBHEHUAM XUMUYECKUX PEAKLINM, B TOM YHCIIE TEPMOXUMHUYECKHUE PACUETHI,
PACUY€ThI C UCIIOJIB30BAHUEM ITOHATHS «MACCOBas OIS BEILECTBA.

Heoprannuyeckass xumus

Hemeramnsl. Ilonoxxenne HemetamwioB B Ilepuonnueckoil cucTeMe XUMHUYECKUX
anemenToB JI. V1. MenzeneeBa U OCOOEHHOCTH CTpOeHUs aToMOB. Du3nueckue CBOICTBa
HEMETAJJIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMepe KUCI0poa, cepbl, pocdopa u yriepona).

XUMUYECKHE CBOMCTBAa Ba)XKHEWIIUX HEMETAJJIOB (Tajlor€HOB, cepbl, a30Ta, Qocdopa,
yriaepoja W KpPEeMHHA) M UX COEIMHEHHH (OKCHAOB, KHUCIOPOACOAEpPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COETUHEHU ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCTNHEHUM.

Meramnsl. [lonoxenue metamios B [lepuoguueckoit cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI04EK aTOMOB MeTalioB. OO1ue
¢usnueckue cpoiicTBa MeTaJIoB. CIUIaBbl METAUIOB. DJIEKTPOXUMHUYECKUI PsiJl HANPS>KEHUN
METAaJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kajaui, KaJblUk, MarHuu,
ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

O6mue crnocoObl NoJydYeHHsI MeTaIIOB. [I[puMeHeHre MeTaIoB B ObITY U TEXHUKE.

9KCHCDI/IMCHTEUIBHBIC MCTOJbI HM3YYCHHA BCIICCTB M HX HDeBDameHHﬁI HN3Y4YCHUC
KOJIICKIINH «Mertannsl u CIIIIaBbI», 06p331_[0B HCMCTAJJIOB, PCHICHHUC JKCIICPUMCHTAJIbHBIX
3ajJa4, Ha6n}0zerHe H OIIHCAHHC AOCMOHCTPAIMOHHBIX H J'Ia60paT0pHBIX OIIBITOB
(BSaHMOHCﬁCTBHG TMAPOKCHUAA AJIFOMHUHHA C PaCTBOPaMU KHCJIOT U H.IGJ'IO‘ICﬁ, KadCCTBCHHBIC
pE€aKiun Ha KaTUOHBI MGT&HHOB).

PacuérHrle 3agaun.

Pacuérel maccel BemecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00BEMY OJJHOTO M3 yYacTBYIOIIMX B PEAKIMU BEIIECTB, PacYE€Thl Macchl (00bEMa,
KOJINYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.



X¥MHUA 4 KU3Hb

Ponb xuMuu B o0ecriedeHur 3K0JI0TMUECKOM, YHEPreTHYECKOM U MUIIEBOM 0€3011acHOCTH,
pa3BUTUU MeIuUMHBL. [IoHSATHE O Hay4yHBIX METOAAaX ITO3HAHUS BELIECTB U XUMHUYECKHUX
peaKuuil.

[IpencraBnenuss 00 OOMMX HAyYHBIX NPUHLHUIAX [POMBIILICHHOTO TMOJyYEHHUs
BOKHEUILNX BEILECTB.

YenoBek B MHUPC BCHICCTB H MATCPHAJIOB! Ba)KHEHIIINE CTPOUTCIIBHBIC MaTCpHUAJIbI,
KOHCTPYKIMOHHBIC MaTCpHalibl, KPAaCKHU, CTCKJIO, KECpaMHKa, MAaTCpUAJIbl AJIA JJICKTPOHUKH,
HaHOMAaTCpHaJibl, OPraHM4CCKNC 1 MUHCPAJIbHBIC yI[O6p€HI/I$I.

XumMus u 340POBbBC UYCJIOBCKA: IIPpaBWJIa MCIIOJBb30BaHUA JICKAPCTBCHHBIX IIPCIIapPaToOB,
IIpaBHjIa 0e301acHoro HCIIOJIB30BaHUA IIpCIIapaToB OBITOBOM XUMHUN
B HOBCCIIHGBHOﬁ KHN3HH.

MeXIpeIMETHBIC CBSI3U.

Peanuzanus MexnpeIMEeTHBIX CBA3€H MPU U3YUEHUH OOLIEH U HEOPTraHUYECKOW XUMUU B
11 kiacce ocyecTBIsIETCS YepE3 UCTI0Ib30BaHUE KaK OOLINX €CTECTBEHHO-HAYYHbBIX IOHATUH,
TaK YU MOHATUM, SABJISIOLIUXCSA CUCTEMHBIMU JJIS1 OTEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT O
LAKJIA.

OO0mue ecTeCTBEeHHO-HAy4YHBbIE TOHATHS: HAay4yHbIH (akT, Tumore3a, 3aKOH, TEOPHs,
aHalu3, CUHTE3, Kiaccuukalusi, TMEPUOJUYHOCTb,  HAOIIOJCHHUE,  HAKCIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: Marepus, dHEPTus, Macca, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
PaAMOaKTUBHOCTh, MOJICKYJIA, SHEPIrEeTHYECKUH YPOBEHbB, BEIIECTBO, TE€NO, 00BEM, arperaTnoe
COCTOSIHHE BEIeCTBa, (PU3NYECKHE BETMIMHBI U €IUHUIBI X U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- WU MHUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHepabl, TOPHbIE TOPOIbI, TOJIE3HBIE HCKOMAEMbIE, TOIIUBO, PECYPCHI.

TexHonorus: XUMHWYCCKasA IMPOMBIINIJICHHOCTD, MCTAJIIIYPIru, IIPOU3BOJACTBO
CTPOUTCIIbHBIX MaTcpUuaoB, CEIbCKOXO03SMCTBECHHOC IMpOU3BOACTBO, nuIicBas
IMPOMBIIIJIICHHOCTD, q)apMaLIeBTI/I‘IeCKaH IMPOMBINIJICHHOCTL, IPOU3BOJACTBO KOCMCETHUUYCCKUX
mpernapaTroB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPUAJIOB, DJICKTPOHHAA IIPOMBIINIJIICHHOCTD,
HAHOTCXHOJIOTHH.



IHJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA ITPOT'PAMMBI 110 XUMHWH HA
BA30BOM YPOBHE CPEJIHET'O OBHIET'O OBPASOBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBAaHUA K pe3ysbTaTaM OCBOCHHS OOYUYaIOIUMUCS
IpOrpaMM CpeHero o01ero o0pa3oBaHus (JINYHOCTHBIM, METAPEAMETHBIM U MIPEMETHBIM).
Hay4no-meToandeckoil OCHOBOWM [IIsl pa3pabOTKU IUIAHUPYEMBIX Ppe3yJIbTaTOB OCBOCHUS
HIporpaMM CpeHero o0miero 00pa3oBaHus SBISIETCS CUCTEMHO-/AEATEIbHOCTHBIN MOIXOI.

B cooTBeTcTBUM € CHCTEMHO-IESATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS NpeaMera «XHMHsS» Ha YPOBHE CpeIHEro oOmero oOpa3oBaHHUs
BBIJICIIEHBI CIIETYIOIIHAE COCTABIISAIOIIME!

OCO3HaHHE OOYYAIOUIUMHUCS POCCUMCKON TPakKJIaHCKOW MACHTUYHOCTH — FOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEICIIEHUIO;

HaJINn4uc MOTHBAIIUH K 06yLIeHI/IIO;

L[eJICHANPABJICHHOE PA3BUTHUE BHYTPEHHUX YOCKIECHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEN ¥ UCTOPUYECKUX TPATUIMi 6a30BOM HAYKH XUMUM;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarONIMXCSI PYKOBOJCTBOBATHCS B CBOCH NEATEILHOCTH
IIEHHOCTHO-CMBICJIOBBIMA YCTAaHOBKaMH, MPHUCYIIAMU IICJIOCTHOM CHCTEME XHMHUYECKOTO
o0Opa3oBaHus;

HaJIM4YUEC IIPAaBOCO3HAHMA AKOJIOTHUYECKOMN KYJbTYPbI U CIIOCOOHOCTH CTaBHUTh nocjan u
CTPOUTD JKU3HCHHBIC ITJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JOCTUTalOTCsl B €IUHCTBE
y4eOHOH ¥ BOCIUTATEIBHOW JEATEILHOCTH B COOTBETCTBHM C TYMaHHCTHYECKHMH,
COIMOKYJIBTYPHBIMHU, JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH M HJCATaMH POCCUHCKOTO
IPOKIAHCKOTO O0O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMaMW W TIpaBWUJIaMHU TIOBEICHWS,
CIIOCOOCTBYIONTUMH TIPOIIECCaM CaMOIIO3HAHMS, CAaMOPa3BUTHS U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTU 00YyYarONTUXCSl.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeAMETa « XUMHUSD OTPAXKAIOT CPOPMUPOBAHHOCTD
OMbITa TO3HABATEIBHOM M NPAKTUYECKOW AESITENBbHOCTH OOYy4YaloIIMXCA MO peanu3auuu
MPUHATHIX B 00I1I€CTBE LIEHHOCTEN, B TOM UMCJIE B YACTH:

1) rpaxIaHCKOT0 BOCTIMTAHUSI:

OCO3HaHMS 00yUYaIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00513aHHOCTEHN, YBaKEHUS K
3aKOHY Y IIPaBOMOPSIIKY;



MNpCACTABJICHUA O CONMAJIBHBIX HOPMax H IIpaBWIaX MCKIMYHOCTHBIX OTHOILICHUN B
KOJIJICKTHUBC,

TOTOBHOCTHU K COBMECTHOM TBOp‘iQCKOﬁ ACATCIbHOCTH IIPpHU CO3TaHNN y‘le6HLIX IIPOCKTOB,
PCUICHUHN yqe6Hbe M ITO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUH XUMHWYCCKHUX SKCIICPHUMCHTOB,

CIIOCOOHOCTH IMOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apIyMEHTHI IPYyTUX
[PY aHAJIU3€E PA3JIUYHbBIX BUJOB YUEOHOH EATENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOIIECHUSI K UCTOPUYECKOMY M HAYYHOMY HACIEIUI) OTEYECTBEHHOMU
XUMUH;

YBAXKCHHUA K IIPOHOCCCY TBOPUYCCTBA B obOnacTu TCOPHH M IIPAKTHUYCCKOI'O IMPUMCHCHUA
XUMHH, OCO3HAHHUA TOI'O, UYTO JOCTHIKCHUA HAYKU CCTb PC3YyJIbTAT AJINTCIBbHBIX H&6J’II-0,[[GHHI>1,
KPOIIOTIMUBLIX 3KCIICPUMCHTAJIbHBIX ITIOUCKOB, ITOCTOSIHHOI'O TPy da y‘—IéHBIX " IIPAKTHUKOB,

HHTCPCCa MW IIO3HABATCJIBHBIX MOTHUBOB B IIOJYYCHHH W IIOCICAYIOHMICM aHAJIM3C
I/IH(i)OpMaHI/II/I O IICPCAOBBIX TOCTHIKCHUAX COBpGMGHHOﬁ OTCYECTBEHHOM XUMHU,

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEJCHNUS;

CIIOCOOHOCTH  OIIEHHMBAaTh CHUTYyallud, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMHU,
Y MPUHUMATH OCO3HAHHBIC PEUICHMS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

T'OTOBHOCTH OLICHHUBATDH CBOE MMOBCACHNUC M IIOCTYIIKH CBOHX TOBapI/IIlIeﬁ C HOSHHI/Iﬁ
HPaBCTBCHHBIX W IIPABOBLIX HOPM K OCO3HAHUC HOCJ'ICI[CTBI/Iﬁ 9THUX ITOCTYIIKOB,

4) hpopMupoBaHUsI KYJIbTYPHI 310POBbSI:

ITIOHUMaHH HCHHOCTGI‘/JI 340pOBOI0 H 0e30macHoro o6pa3a KHU3HU, HGO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIIICHHUA K CO6CTB€HHOMy (1)I/I3PI‘ICCKOMY H IICUXWYCCKOMY 310POBbIO;

coOJIoIcHUs MpaBuil 0€30MacHOro oOpalieHus C BelleCTBaMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOH JI€SITEIILHOCTH;

MOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MTOBEJICHMS B CUTYyalUsIX, YTPOKAIOIINX 30POBBIO U )KU3HH JIFOEH;

OCO3HAHMSI TIOCJEACTBUNA M HENPHUATHS BPEIHBIX MPUBBIYEK (YIMOTPEOICHUS aJIKOTOJI,
HapKOTHKOB, KYpEHUS);

5) Tpy10BOT0 BOCTIMTAHHUSI:



KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4Y€OHO-UCCJIEAOBATEIbCKOU JI€ATEIbHOCTH,
0011IeCTBEHHO TOJIE3HOM, TBOPUYECKOM U JPYTUX BUIAX ACATEILHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PEHICHUH TMPAKTHUYECKUX 3aJad COLUAJIbHOM
HaIIPaBJIEHHOCTH (B paMKax CBOErO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO NMPOPECCUl pa3IMdyHOTO pojaa, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

yBaXXEHUS K TPYYy, JIOJISIM TPYIa U PE3yJIbTaTaM TPYAOBOM JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUAYaIbHOW TPACKTOPUU OOpa3oBaHUs,
Oyay1ieit mpodeccun U pearu3alui COOCTBEHHBIX KU3HEHHBIX IJIAHOB € YYETOM JTMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB U MOTPEOHOCTEN 00I11IECTBA;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

AKOJIOTMYECKH 11€71eCO00pa3HOTO OTHOIICHUS K MIPUPOJIE, KAaK HCTOYHUKY CYIIIECTBOBAHUS
’KHM3HHU Ha 3eMIIe;

MOHUMAaHHMS TJI00AJTIBLHOTO XapaKTepa SKOJIOTHISCKHUX MPOOJIeM, BIUSHUSA SKOHOMUUECKUX
MPOIIECCOB HA COCTOSIHME MPUPOTHON U COITUATIBHOM CPEbI;

OCO3HaHUA H€O6XOI[I/IMOCTI/I HCIIOJIB30BaHUA IIOCTI/I)KGHI/Iﬁ XUMHH I pCHICHUA BOIIPOCOB
pamrOHAJIBbHOTO IIPHUPOJOITIOJIb30BAHUS;

AKTUBHOTO HENPUATHS JACUCTBUN, MPUHOCIIINX BPE OKPYKAIOIIEH NPUPOJHON CpenE,
YMEHUS MTPOTHO3UPOBATH HEOIATONPUATHBIE IKOJIOTHUECKUE TIOCTEACTBUS MTPEANPUHUMAEMBIX
JNEUCTBUM U IPEAOTBPAILATh UX;

HAJIMYMSL PA3BUTOTO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIbTYPBI, ONBITA
NEATEIbHOCTH JKOJOTHYECKOW HANpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHON W COIMAIBLHOM MPaKTUKE, CIHOCOOHOCTH W yMEHUS
aKTUBHO MPOTUBOCTOSTH UJCOJIOTHH XeMOhoOHH;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKY;

NOHMMAaHUA CleNU(UKH XUMHUH Kak HayKH, OCO3HaHHMs €€ pojau B (POPMUPOBAHUU
pPAlMOHAJIBHOTO  HAy4YHOrO  MBILUICHHS, CO3JaHUM  LIEJOCTHOTO MpEACTaBiIeHUs 00
OKPYKAIOLIEM MHpPE KakK O €IAUHCTBE MPUPOABI MW YEIOBEKA, B IMO3HAHUM NPHUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUu Ipo0JIeM COXpAHEHUsI IPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JIJII COBPEMEHHOW LMBWIM3AIMHU: B €&
T'YMaHHCTHYECKOW HAMPaBIEHHOCTH W BaXXHOW POJIM B CO3JIaHUU HOBOW 0a3bl MaTepUaIbHOU



KYJbTYPBI, PEIICHUH TJIO0ATBHBIX MTPOOJIEM YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBO,
DHEPreTUYECKON, THUIICBOM M OSKOJOTHYECKOW OCE30IacCHOCTH, B Pa3BUTUU MEIUITUHBI,
o0ecIeuyeHNH YCIIOBHH YCIICIITHOTO TPY/1a M KOJIOTHICCKHA KOM(POPTHOM KU3HH KaXKOT0 YICHA
00IIIECTBA;

€CTECTBCHHO-HAYYHOW TI'PAMOTHOCTH: IIOHUMAaHMS CYIIHOCTH METOIOB IIO3HAHU,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH UCIOJIb30BATh MOJIYy4aE€MbI€ 3HAHUS JJIS
aHanu3a U OOBSCHEHHUS SIBIICHUM OKPYKAIOUIEro MHpa M MPOUCXOASIINX B HEM H3MEHEHHH,
YMEHHs JieJaTh OOOCHOBaHHBIC 3aKIIIOUEHHUS HAa OCHOBE HAyYHBIX ()AaKTOB U HMEIOIIMXCS
JAHHBIX C LENBIO MMOJYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIIFHO MCITOJIb30BAaTh XUMUYECKHUE 3HAHUS JJIS1 pCIICHU S HpO6JICM
B PCAJIbHBIX JKU3HCHHBIX CUTYAIIUAX

HHTCPCCA K IIO3HAHUTIO U HCCH@HOB&TCHBCKOﬁ ACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHMH II0 XHMHH B COOTBETCTBHU C >KM3HCHHBIMHU
MOTPEOHOCTSIIMU;

UHTEpeca K OCOOCHHOCTSM TpyJda B pa3iuuHbiX cdepax mnpodeccuoHaIbHOU
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHBIC PE3yJIbTaThl OCBOCHHS Y4YeOHOTO mpeaMmera «XWMHS» HAa YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKJIIOYAIOT:

3HaYUMBbIE U1l (DOPMUPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIMXCS MEXIUCHUILUIMHAPHbBIC
(MeXTIpeIMeTHBIE) OOIIEHAYYHBIC TOHATHS, OTPaKaloIIHUe IeTOCTHOCTh HAyYHOW KapTHHBI
MHpa U CHelu(uKy METOMOB IMO3HAHUS, HCIIOJIB3YEeMBIX B €CTECTBEHHBIX Haykax (Marepus,
BEIIIECTBO, DSHEPIus, SBIICHHE, IPOIECC, CHUCTEeMa, HAay4YHbIH (paKkT, MPUHIMI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUsl, UCCIIeOBaHUE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U

JIpyTHE);

VHUBEpCaJIbHbIC  ydeOHBIC  JCHCTBUSA  (MMO3HABATENbHBIC,  KOMMYHHKATHBHEIC,
peryJisTUBHbBIE), obOecrneunBarone ¢GopMupoBaHue (YHKIMOHATBLHOM TI'PaMOTHOCTH H
COIMAJIbHON KOMITETEHIINN 00yJarouxcs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS ~ MCIIOJIB30BATh  OCBOEHHBIE  MEXJIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS W YHUBEpCaJbHbIE y4eOHbIE NEHUCTBHS B TO3HABATEIBHOU WU
COLIMAJIBHOM ITPAKTHUKE.

MeranpenMeTHbIE pe3yiabTaThl OTpPaXalT OBJIAJACHUE YHHUBEPCATbHBIMU Y4e€OHBIMU
[M03HABAaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JCHCTBUAMMU.



OsBJaagenue YHUBEpPCAJbHBIMUA y‘leﬁﬂblMH NMO3HABATEJbHbIMHU J€MCTBUSIMMU

1) 6a30Bble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITEJIBHO (POPMYJIMPOBATh M aKTyaJIM3UpOBaTh MPOOJIIEMY, BCECTOPOHHE €&
paccMaTpHUBaTh;

OIIPCACIIATE HCJIU ACATCIBHOCTH, 3aJdaBas IIapaMCTPbl U KPUTCPHUHN HX JOCTHUIKCHUAI,
COOTHOCHUTD PC3YyJIbTAThI ACATCIIBHOCTU C ITOCTABJICHHBIMHU LCIISIMU,

HCIIOJIB30BaTh IIPpU OCBOCHHUH 3HAHUU HpI/IéMBI JJOIT'MYCCKOI'O MBIIIJIICHUSA — BbBIACIIATDH
XapaKTCPHBIC TIPHU3HAKU MOHITHH U YCTaHaBJIMBATh HX B3aUMOCBA3b, HCIIOJIb30BaATh
COOTBCTCTBYIOIIMC ITOHATHSA IJIA 00BICHCHUS OTACIBHBIX (baKTOB )41 HBJ’IGHHﬁ;

BBI6I/IpaTI> OCHOBAHHA U KPUTCPUU OJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIICCTB 1 XMMHNYCCKHUX pCaKHHﬁ;
YCTaHAaBJIMBATh NPUYUMHHO-CIICACTBCHHBIC CBA3W MCKY U3YHACMbIMU ABJICHUAMU,

CTPOUTH JIOTHUYCCKUC PACCYKIACHHA (I/IHIIYKTI/IBHBIC, ACAYKTHUBHBIC, IIO aHaJIOFI/II/I),
BbIABJIEATD 3dKOHOMCPHOCTH U IIPOTUBOPCUHUA B paCCMATPUBACMBIX ABJICHUAX, (I)OpMYJII/IpOBaTB
BBIBOJBI U 3aKJIIOYCHMUAA,

OPUMEHATH B Mpoliecce MO3HAHUS, UCIIOIb3yEMbIE B XUMUM CUMBOJIMYECKUE (3HAKOBBIE)
MOJIENIA, TMPeoOpa3OBbIBATh MOJIEIbHBIE MPEJICTABICHU — XHMHYECKHMH 3HAK (CHMBOIN)
aJieMeHTa, XUMHU4YecKast (opMmya, ypaBHEHHE XUMUYECKON PEaKUU — MPU PEIICHUH YUEOHBIX
II03HABATEJIbHBIX U NPAKTUYECKUX 3a/1a4, IPUMEHATh HA3BAHHBIE MOJEIIBHBIC IIPEACTABICHUS
JUIS. BBISIBJICHUS XapAaKTEPHBIX PU3HAKOB U3Y4aeMBbIX BELIECTB U XUMUYECKUX PEAKLIUH.

2) 0a30oBbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:
BJIaJIETh OCHOBaMH METOJ/I0B HAYUYHOT'O MO3HAHUSI BEIIECTB U XUMUYECKUX PEAKIIHI;

(bOpMy.HI/IpOBaTB Oocjan W 3ada4dd  HCCJIICOOBAaHMA, HCIIOJNB30BATh IIOCTABJICHHBIC H
CaMOCTOATCIIBHO C(i)OpMYJ'II/IpOBaHHBIe BOIIPOCHI B KQUCCTBC HHCTPYMCHTA ITO3HAHUA 1 OCHOBBI
JJIsL q)OpMI/IpOBaHI/ISI TUITIOTE3BI 110 ITPOBCPKE IMPABUIIBHOCTH BBICKA3bIBACMBIX CY)KI[CHHfl;

BJaJICTh HaBBIKAMH CAMOCTOSTEJILHOTO TUIAHUPOBAHUS M TPOBEACHHS YYCHHUYCCKHX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMSI HAOII0AaTh 3a X0JI0M IPOIECCa, CAMOCTOSTEIIBHO
MIPOTHO3HPOBATh €ro pe3yibTar, (opMyaupoBaTh OOOOIIEHUS W BBIBOJBI OTHOCHTEIHHO
JTOCTOBEPHOCTH PE3y/IbTaTOB HCCIIEAOBAHNUS, COCTABISTh 000OCHOBAHHBIN OTYET O MPOJICTAHHON
pabore;

MpuoOpeTaTh OMBIT YYCHHYECKOW WCCIIENOBATEILCKOW M TMPOCKTHOM eATEeThHOCTH,
MPOSIBJIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TOHMCKY METOJOB pelIeHUs
MPAKTUYECKUX 33724, TPUMEHEHUIO PA3JIMYHBIX METOAOB MO3HAHMUSI.



3) padora ¢ nngopmanueii:

OpUEHTHUPOBAThCA B PAJIMUHBIX HCTOYHMKAX HH(oOpManuu (Hay4HO-TIOMYyJIsIpHAS
JuTEpaTypa XUMHUYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MMocoous, pecypchl HWHTepHeTa),
aHATM3UPOBaTh WH(GOPMAIMIO PA3TMYHBIX BHUAOB W (OPM TMPEACTABICHUS, KPUTUUCCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

dbopMyIMpoBaTh 3aMpPOChl M MPUMEHATH PA3IMYHBIE METOABI MPU TIOUCKE U OTOOpe
uHpopMaru, HeoOXOAUMOM 111 BBITIOJIHEHUS YUEOHBIX 3aJ1au ONPEICIEHHOTO TUIIA;

HpI/IO6peTaTI) OIIBIT MCIIOJIB30BaHUL I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TEXHOJIOTUH U
Pa3JINIHBIX ITIOUCKOBBLIX CUCTCM,

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMY IIpeCTaBICHUS HHPOPMAIIHH (CXEMBI,
rpaduku, quarpamMmbl, TaOJULbI, PUCYHKHU U IPYTHE);

UCIOJb30BaTh HAYUYHBIM S3bIK B KauyecTBE CpEICTBAa IpU paboTe ¢ XUMHYECKON
uH(popManuen: MPUMEHATh MEXNpPeIMETHbIE ((PU3MUYECKMEe M MaTeMaTUYeCKHE) 3HAKU H
CUMBOJIBL, (HOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

HUCIIOJIB30BaTh 1 HpCO6p330BBIBaTB 3HAKOBO-CHMBOJIMYCCKUEC CPCACTBA HAI'TIAAHOCTH.

OBJ]aHeHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA JEeHUCTBUSIMM

3aJlaBaTb  BONPOCHl MO  CYIIECTBY OOCyXJaemMoil TeMbl B XOAE€ Juajora
W/WU JUCKYCCUH, BBICKA3bIBaTh UCH, (GOPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIMEH Pe3yJbTaTOB MO3HABATEIBLHON AEATEIHHOCTH, MOTYyUYEHHBIX
CaMOCTOSATENIbHO WJIA COBMECTHO CO CBEPCTHHKAMHU TIPH BBITTOJHCHHH XHUMHUYECKOTO
AKCIIEPUMEHTA, TPAKTUYCCKON pabOThl TO HWCCICAOBAHMIO CBOWCTB HM3y4aceMbIX BEIIECTB,
peanuzanuu y4eOHOr0 MPOEKTa u bopMyIMpoBaThH BBIBOJIBI
10 pe3yibTaTaM TMPOBEACHHBIX HCCIACAOBAHUN ITyTEM COTJIACOBAHUS TIO3WIUNA B XOJIE
00Cy»XeHUsI 1 0OMEHa MHEHUSIMU.

OBj1ajieHUe YHHMBEPCAJbLHBIMH PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOATENIHO IUIAHUPOBATh M OCYILECTBISATH CBOO ITO3HABATENIBHYIO AESATEIBHOCTD,
onpenenss e€ el U 3a1a4d, KOHTPOJIUPOBATh U 10 MEpe HEOOXOIUMOCTH KOPPEKTUPOBATH
MpeAJIaraéMblil aNropuT™M ACUCTBUM MPHU BBINOJIHEHUU YYEOHBIX U UCCIEIOBATEIbCKUX 3a]1ay,
BbIOMpaTh Hanbosee 3(hPeKTUBHBIN c1OCcO0 UX pelIeHus: ¢ YYETOM MOIYYeHHUs] HOBBIX 3HAaHUMN
O BEILIECTBaX U XUMUYECKUX PEAKIUAX;

OCYHICCTBIIATL CaMOKOHTPOJIb CBOCH AJCATCIBHOCTH Ha OCHOBC CaMOaHalJIM3a H
CaMOOIICHKU.



HPEIMETHBIE PE3YJIBTATBI
10 KITACC
IIpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHnyeckast XUMHUsD> OTPaKaroT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA O XHUMHYECKOW COCTABJISAIONIEH €CTECTBEHHO-
HAyYHON KapTHHBI MHUPA, POJIM XUMHUU B MO3HAHUM SBJICHUM TPUPOABI, B (POPMUPOBAHUU
MBIIIJICHUS U KYJbTYPbl JJUYHOCTH, €€ (YHKIMOHAJILHOM T'PaMOTHOCTH, HEOOXOIUMOM mJis
pelIeHUs] MPAKTHYECKUX 3aJad W HJKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

BJIAJICHUE CHUCTEMOM XHMMHWYECKHX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIIue
NOHATUS (XMMHUYECKMM JJIEMEHT, aToM, OJJICKTpOHHas o000J04YKa aroMa, MOJICKYJIa,
BAJICHTHOCTh, DJICKTPOOTPUIIATEIIPHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHas ¢opmylia
(pa3BépHyTass W COKpaliéHHas), MOJIb, MOJISIpHAs Macca, MOJISAPHBIA OOBEM, YTIIEPOHBIN
CKelleT, (DYHKIMOHAJbHAS TPyIMIa, PaJvKal, H30MepUs, U30MEphbl, TOMOJOTUYECKUN P,
TOMOJIOTH, YIJIEBOJOPOJIbI, KUCIOPOJ U a30TCOJACPKAIINE COCIUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BEICOKOMOJICKYJIIPHBIC COCTMHEHUS ); TCOPUH 1 3aKOHBI (TCOPUSI CTPOCHUS
opranuyeckux BemectB A. M. byTiepoBa, 3akOH COXpaHEHMSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK XMMHH; MHUPOBO33PEHUYECKUE 3HAHHUS, JIKAIIUE B
OCHOBE MOHMMAaHUS MPUYMHHOCTU U CUCTEMHOCTH XUMUUYECKUX SBJICHUHU, (PAKTOIOTHUECKUE
CBEJICHUS O CBOWCTBaxX, COCTaBe, MOJYYCHUU U O€30MaCHOM HCHOJb30BAHUM Ba)KHEUIIIHMX
OpraHUYECKUX BEILIECTB B OBITY U MIPAKTHUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHU BBISIBIIATH XapaKTEPHBIC MPU3HAKN MOHATUHN, yCTaHABIMBATh
HX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE MOHSATHS IPU ONMMMCAHUN COCTaBa, CTPOCHMUS
Y MPEBPAIIECHUN OPraHUYECKUX COCIUHECHUI;

c(hOpPMHUPOBAHHOCTh YMEHUI HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJISi COCTaBIICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpaméHHOM) (OpMyn OpraHUYECKUX
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIMIA, U3rOTABINBATH MOAEIN MOJIEKYJI OPraHUYECKUX
BELIECTB JJISI WIUIKOCTPALMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OpPMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIEKHOCTh U3yUYEHHBIX OPraHUYECKHUX
BEUIECTB MO HMX COCTaBY U CTPOEHUI0 K ONPENEIEHHOMY KIIACCy/TpYIIEe COECIUHEHUM
(yrmeBomopoapl, KHCIOPOX M a30TCOAEpIKAIIUE COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE
COEIMHEHHUSI ), 1aBaTh UM Ha3BaHUs Mo cucrematuueckoil HomeHkinarype (IUPAC), a Takxke
MPUBOAUTH TPUBHAJIbHBIE HA3BaHUS OTIEJIbHBIX OPTaHUYECKUX BEIECTB (ITUIJIEH, MPOMUIICH,
aleTUJICH, ATWICHIJIMKONb, TJIMLEPUH, (eHOoJ, GOopMalbIerul, aueTalbAerul, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTA, OJIEMHOBAsI KUCJIOTAa, CTEAPUHOBAsI KUCIIOTA, TII0K03a, (PpyKTO3a,
Kpaxmall, LeJUT0JI03a, TIULHH);

c(hOPMHUPOBAHHOCTh YMEHHUSI OMPENEISATh BUIbI XUMHYECKOW CBSI3M B OPraHHYECKHUX
COeIMHEHUAX (OMHAPHBIE U KPATHBIE);



C(l)OpMHpOBaHHOCTI) YMCHHA NPUMCHATH ITOJIOKCHUSA TCOPUHU CTPOCHUA OPraHUYCCKHUX
BCIIICCTB A. M. BYTJ'ICpOBa JJIA 00BSCHEHHS 3aBUCHMOCTH CBOWMCTB BCIIICCTB OT UX COCTaBa U
CTPOCHU:,; 3aKOH COXPAaHCHHA MACChI BCIICCTB,

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh COCTaB, CTpOEHHE, (Qusnueckue u
XUMHUYECKUE CBOMCTBAa THUNUYHBIX NPEACTABUTENICH pPa3IMYHBIX KJIAaCCOB OPraHUYECKHUX
BeIIeCTB (METaH, dTaH, 3TWJIEH, NMPOIMWJIEH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3,
OCH30JI, METAHOJI, TAHOJ, ATHJICHIJIMKOJIb, TIHICPUH, (PEHO, areTanbAeTH ], MypaBbiHAs U
YKCYCHasi  KHCIJIOTBHI, TJIIOKO3a, Kpaxmaj, LeJUII0JI03a, aMHHOYKCYyCHasi  KHCIIOTa),
WJUTIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXKIY HUMU YPAaBHEHUSIMU COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKIIUN ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

Cc()OPMUPOBAHHOCTh YMEHMSI XapaKTEPU30BaTh HMCTOUYHHUKH YTJIEBOJOPOAHOIO ChIPbS
(HedTh, MPUPOMHBINA Ta3, Yrojib), CHOCOOBI MX MEPEPaOOTKA M MPAKTHYECKOE MPUMEHEHHE
MPOJIYKTOB NEPEpadOTKY;

c(hOpPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS MO XUMHYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH 10 W3BECTHBIM
Mmacce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJHBIX BEILIECTB
WJIM TIPOAYKTOB PEAKIIHN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIaJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO
MO3HAHUS, HCIOJB3YEMBbIX B XHMHHU TPU HU3YYEHHUM BEIIECTB M XUMHUYECKUX SIBJICHUU
(HaOmrolleHHe, W3MEpPEHHE, SKCIEPUMEHT, MOJECIMPOBAHUE), HCIOJIb30BATh CHCTEMHbIE
XUMUYCCKUE 3HAHUS IS TPUHITHS PEIMICHUH B KOHKPETHBIX JKU3HCHHBIX CHUTYAIHSIX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOIATh MTPaBUJIa TOJIH30BAHUS XUMHUYCCKON TTOCYI0M 1
J1a00paTOPHBIM 000PYIOBAaHUEM, a TAK)KE TIpaBUjIa 0OpaIleHHsI C BEIIECTBAMHU B COOTBETCTBUHU
C MHCTPYKLMSIMU TI0 BHITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH U BBIMOJHITh XUMHUYECKUN HKCIEPUMEHT
(mpeBpallieHrs OPraHuYeCKUX BEIIECTB MPU HarpeBaHUU, MOJyUYCHHUE dTUJTICHA U U3YUYEHHUE €ro
CBOMCTB, KAa4eCTBCHHBIC pEAKIIMM OpPraHMYECKUX BEIIECTB, JeHATypalus OeIKOB Mpu
HarpeBaHUM, [IBETHBIC PEaKIIMK OEIKOB) B COOTBETCTBHH C MPaBUJIAMU TEXHUKHU O€30MacCHOCTH
pu OOpaIIeHUH C BEIIECTBAMU U JaOOpaTOPHBIM 000PYAOBaHUEM, TIPEJICTABIIATH PE3yIbTaThl
XUMHUYECKOTO JIKCIIEpUMEHTa B (hOpMe 3alKiCh YPaBHEHUN COOTBETCTBYIOIIUX pPEAKIUN U
(GhopMyIUPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAIM3UPOBATH XMMHYECKYI0 WH(OpMAIIUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBor nHpopMaiuu, IHTEpHET U APYTUX);

c(hOpMHUPOBAHHOCTh YMEHHMM COOJIO/IaTh IMpaBWJIa SKOJOTHYECKU I1e71eco000pa3HOTO
MOBEJICHUSI B OBITY U TPYNOBOW ACATENBHOCTA B IEJIAX COXPAHEHHUS CBOETO 370POBbI U
OKpYXKaroUerl IPUPOAHON Cpelibl, OCO3HABATH ONACHOCTh BO3JICVCTBUS HA KUBbIE OPraHU3MBbI
ONPEAECIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbIch mokaszatens [IJIK, mosicHsaTe Ha



pUMeEpax crocoObl YMEHbBIIECHUS U MPEAOTBPAILEHUS UX BPEIHOIO BO3IEUCTBUS HA OPTraHU3M
YeJI0BEKa,

JJIA O6y‘IaIOHII/IXC5I C OI'paHHUYCHHBIMHU BO3MOKXHOCTAMH 3O0POBbLA: YMCHUC IIPUMCHATH
3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOAAaX IMO3HAHUS BCIICCTB U XUMHNYCCKHUX HBHGHHﬁ;

JUIA CJETBIX M CAa0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJb30BaTh pebeHO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMru4eckux GopMyil.



11 KIIACC

HpCI[MeTHBIe PE3YIbTATBl OCBOCHHA KypcCa «O6HIaH N HCOPraHHUYCCKasd XHUMUI»
OTpaXaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUI: O XHUMHUYECKOH COCTaBJISIONICH €CTeCTBEHHO-
HAy4YHOW KapTUHBI MUpPA, POJU XMMUHU B TIO3HAHUU SIBJICHUI MPUPOJBI, B (HOPMHPOBAHUU
MBIIIJICHUSI U KYJIbTYPbl JTUYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM Jis
pelIeHUs] MPAKTHYECKUX 3aJad U HDKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPEAE;

BJIQJICHUE CHUCTEMON XHWMHUYECKHUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliine
MOHTHS (XUMHYECKUH 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 2JIeKTpOHHBIC OPOUTAIM ATOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISPHBIA OO0BEM, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEICHb
OKHCJICHUS, XUMHYECKasi CBs3b (KOBaJEHTHAasl, WOHHAas, METaJUIM4ecKasi, BOJOpPOJHAs),
KpPUCTAJUIMYECKAasd PpPEMETKA, THUIBI XUMWYECKHX PEAKLIHM, PacTBOpP, DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJICKTPOJUTUUECKAS TUCCOLMALINS, OKUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOM  peakIud, XUMHYECKOE€ paBHOBECHE); TEOpPHMM M  3aKOHBI  (Teopus
BJICKTPOJIUTUYECKOW JuccolManuu, nepuoanyeckuii 3akoH [[. WM. MengeneeBa, 3akoH
COXpaHEHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHUA W MPEBPAIICHUS SHEPTUUA TTPU XUMHUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHUMBOJMYCCKHM S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JIeKAIIUE B OCHOBE ITOHMMAHUS TPUYMHHOCTA M CUCTEMHOCTH XUMHWYECKHUX SIBJICHUH,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTABE, MOJYYCHUH U O€30I1aCHOM UCTIOJIb30BAHUH
BOKHEHIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOU IeSITEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHU BBISIBIIATH XapaKTEPHBIC MPU3HAKU MOHATUHN, yCTaHABIMBATh
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS IIPY ONMUCAHUHA HEOPTaHUYECKUX
BEIIECTB U UX IIPEBPAILCHUN;

c(OPMUPOBAHHOCTh YMEHHUI HCHOJIb30BaTh XMMHUECKYIO CUMBOJIUKY JUIsl COCTABIICHUS
(GbopMya BElIECTB M YPAaBHEHMH XMMHMUYECKHX PEaKIHMi, CUCTEMAaTHYECKYI0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHbIE Ha3BaHUs OTAEIbHBIX HEOPraHWYECKHX BEIECTB (yrapHblid ras,
YIJIEKUCIIBIN Ta3, aMMHAK, TalI€Has U3BECTh, HETrall€Has M3BECTh, NUThEBAsA CONA, MUPUT U

JIpyTHE);

chOPMUPOBAHHOCTh YMEHUW OMNpENEsiTh BaJE€HTHOCTb M CTENEHb OKUCIICHUS
XAMUYECKUX 3JJIEMEHTOB B COCAWMHECHUSX PAa3JIMYHOIO COCTAaBa, BHUJI XUMHUYECKOM CBS3U
(KoBaJICHTHAs, HOHHAS, METAIMYECKas, BOJAOPOAHAS) B COCTMHCHHAX, THUIT KPUCTAITNICCKON
PEIETKM KOHKPETHOTO BelllecTBa (aTOMHAsl, MOJICKYJISIpHAsi, WOHHAsA, MeTaJInuecKas),
XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIUBATH MPUHAIJIC)KHOCTh HEOPTaHUUECKUX BEIIECTB
0 UX COCTaBY K OMpPEAEIEHHOMY KJIacCy/TpyIIe COequHEHUH (TIPOCThIE BEIIECTBA — METAJUIbI
Y HEMETaJUTbI, OKCHJIbl, OCHOBAHHUSI, KUCJIOTHI, aM(POTEPHBIE TUAPOKCHIBI, COJIH);



chOpPMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICI MEpHOAMYEcCKOro 3akoHa [l
. MeHneneeBa U JIEMOHCTPUPOBATH €r0 CUCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
POTrHOCTUYECKYIO (PYHKIUU;

c(OPMHPOBAHHOCTh YMEHHUM XapaKTepuU30BaTh dJEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUYECKUX A1eMEeHTOB 1—4 neproaoB [lepuonnueckoid cCHCTEMbl XUMUYECKHUX 3J1€MEHTOB /1.
W. MenpeneeBa, UCIIOJB3Ys MOHATHS «S-, P-, d-3JICKTpOHHBIC OPOUTAIHY», «IHEPTETHUCCKUE
YPOBHHY», OOBSCHATh 3aKOHOMEPHOCTH M3MCHEHHSI CBOWCTB XWMHUYECKHX JJIEMEHTOB U HX
COEIMHEHUH M0 Meproaam u rpynnaMm llepuoanyeckoil cuCTeMbl XUMAYECKHUX AJIEMEHTOB /l.
H. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHMM XapakTepu30BaTh (ONUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB PA3NIMYHBIX KIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXK]Yy HEOPraHMYECKUMH BEIIECTBAMU C TOMOIIBIO ypaBHEHUM
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHiA;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XUMHUYCCKHUE PEAKIIUU TI0 Pa3IAIHBIM
MpU3HaKaM (YUCIYy W COCTaBy pEarupyroliux BeEHIECTB, TEIIOBOMY 3(M(eKTy peakiuu,
W3MEHEHUIO  CTEMEHEW  OKHUCIEHHUS DJEMEHTOB, OOpPaTUMOCTH  pEaKIUH, Y4YacTHUIO
KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIISATh YPABHEHUS PEAKIINI pa3IMUHbIX TUIIOB, TOJTHBIC
Y COKpAIlIEHHBIC YPABHEHUS PEaKIIMA HOHHOTO OOMEHA, YUUThIBAsl YCJIOBUS, P KOTOPBIX 3TU
pEaKUMM UAYT A0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHUH MPOBOJUTH PEAKIIUU, IMOJITBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB PAa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIO3HABATh OIBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUUYECKUX BELIECTB;

c(hOPMHUPOBAHHOCTh YMEHUW PACKPBIBATh CYITHOCTh OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHBIX
pEeaKIMii TOCPEICTBOM COCTABJICHUS YJICKTPOHHOTO OaJlaHCca dTUX PEaKIIni;

c(hOpMHUPOBAHHOCTH YMEHHI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEAKIIMH OT
pasnuYHBIX (PAKTOPOB; XapaKTep CMEIICHHUs] XUMUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (mpunnun Jle [llarense);

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh XUMUUYECKHUE TPOIIECCHI, JEXKallue B
OCHOBE MTPOMBIIIJIEHHOTO MOTYYEeHUS] CEPHOM KUCIOThI, aMMHAaKa, a TaK»Ke C(HOPMUPOBAHHOCTD
MpEeJCTaBICHU 00 OOIIMX HAYYHBIX MPUHIMIIAX U IKOJOTUYECKUX MPoOIeMax XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHHUS C HCIOJH30BAHUEM TMOHSATHUS
«MaccoBasi JI0Jis BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUW Tra30B MPU XUMHUYECKHUX
peaklMsIX, Macchl BEUIECTBA WK 00BEMA ra30B MO W3BECTHOMY KOJIMYECTBY BEUIECTBA, MACCE
i 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3(pdekTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAacCChl BEIIECTB, MPEBPAILICHUS U COXPAHEHUS SHEPTUH;



c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh TIPaBUIIa TTOJIH30BAHUS XUMHYECKOU TTOCYI0N 1
1abopaTOpHBIM 000PYAOBaHUEM, a TAK)Ke MpaBuiia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIHMSMU TI0 BBITTOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATh XUMUYECKUA SKCIEPUMEHT
(pa3noxeHue MepoKcHIa BOAOPOJAa B MPUCYTCTBUU KaTaau3aTtopa, OMNPEAEICHUE Cpebl
PacTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCATLHOTO HHANKATOPA, BIUSHUE PA3TUYHBIX (AaKTOPOB
Ha CKOPOCTh XMMHUYECKON pEaklMH, PeakllMd HOHHOTO OOMEHA, KaYeCTBEHHBIE PEaKIUU Ha
cyabdat-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHUE IKCIEPUMEHTATbHbBIX
3agad 1o TemMaM «Metamiey U «Hemeramias»y) B COOTBETCTBUM C MpaBUJIaMU TEXHUKH
0e30macHOCTH TMpU  OOpalleHWW C BEIIECTBAMH M JIa0OpaTOpPHBIM  0O0OpPYAOBaHHUEM,
NPECTaBIATh pPE3YyJIbTaThl XUMHUUYECKOrO JKCIepuMeHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX PeaKuid U (hOPMYIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUM KPUTHUYECKU AHAIU3UPOBATH XMMHUYECKYI0 HH(OpPMAIIUIO,
MOJy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpPEJCTBA MAacCOBOM KOMMYHUKaluu, MHTEpHET u

JPYTHX);

c(hOpPMUPOBAHHOCTh YMEHHH COOJIIO/IaTh MpPAaBWJIA HKOJOTHYECKU II€IeCO00pa3ZHOro
MOBEJICHUSI B OBITY U TPYJIOBOM JACSATENBHOCTH B IIEISIX COXPAHEHHSI CBOETO 3/I0POBbS U
OKpY’Karolel IPUPOJHOM Cpellbl, 0CO3HABATh OMACHOCTh BO3/ICMCTBUS Ha JKUBBIE OPraHU3MBbI
onpeeEHHBIX BEIIECTB, MoHUMas cMbici okasatens [1JIK, mosicHats Ha nmpuMepax crnocoObl
YMEHBILICHUS U IPEAOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

pInIb: | O6yanOIHHXC$I C OIrpaHNM4YCHHBIMU BO3MOXHOCTAMHU 310POBbA: YMCHUC IMPHUMCHATH
3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOAax ITO3HAHUS BCIICCTB U XUMHNYCCKHUX HBHGHHﬁ;

JUISL CIETBIX W CIA0OBUAAIIMX OOYYarONIMXCSA: YMEHHE MCIOJIb30BaTh pebedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins st 3anucu XuMu4eckux Gopmy.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No  HammeHoBanue pas3aenoB U TEM IPOTrPaMMBbl KonnuectBo wacos DnextpoHHbBIC (IU(POBHIC)
/I Bcero Kontposbabeie — [Ipaktrueckue 00pa30BaTEIBHBIC PECYPChI
paboThI paboThI
Paznen 1. Teopernueckne 0CHOBbI OPraHM4YeCKO XUMHUM
1.1 TIpenmer opranuyeckoii xumuu. Teopus 3 0 0 [[bubmuoTexa [IOK
CTPOCHHMS OPraHUIEeCKUX coeTuHeHni A. M. https://myschool.edu.ru/]]
byrtneposa
Hroro no paznemny 3
Paszgea 2. Yriesogopoasl
2.1 TlpenenvHbIC YIIIEBOJOPOABI — aJTKAHbI 2 0 0 [[bubmmorexa [IOK
https://myschool.edu.ru/]]
2.2 HemnpenenpHbie yTI€BOIOPOIBI: AIKECHBI, 6 0 1 [[bubmnoreka [IOK
aJIKaUCHBI, aJTKUHBI https://myschool.edu.ru/]]
2.3 ApoMatuyeckue yriieBoJ0pOabl 2 0 0 [[bubmmorexa [IOK
https://myschool.edu.ru/]]
2.4 TlpupoaHbie UICTOYHUKH YTIIEBOJIOPOJIOB U UX 3 1 0 [[bubmmorexa [IOK
nepepaboTka https://myschool.edu.ru/]]
Paznen 3. Kuciiopoacoaep:kamue Oprann4ecKue coeIuHeHust
3.1 Chuptsl. ®enon 3 0 0 [[BubamoTeka LJOK
https://myschool.edu.ru/]]
3.2 Anpaerunsl. KapoonoBbie kuciaotel. Cnoxubie 7 0 1 [[bubmmoreka [JOK
€11)710) 3 https://myschool.edu.ru/]]
3.3 VYrueBomsl 3 1 0 [[Bubmmoreka [JOK

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


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

Ne  HammeHnoBaHme pa3znesioB U TEM IPOrpaMMBbl KosmuectBo yacos OnexTpoHHbIE (LTUPPOBHIC)

/I Bcero Kontposbaeie — [Ipakthueckue 00pa30BaTeIbHbIC PECYPCHI
paboTHI paboThI

Htoro o pazaemny 13
Paznen 4. Azorcoaeprkaniue opraHuyeckne coeIMHeHus1
4.1 AmwuHBI. AMHHOKHCIOTHI. benku 3 0 0 [[Bubmmoreka [JOK

https://myschool.edu.ru/]]
Hroro no pazneny 3

Paszgeu S. BeicokoMoJieKyJIsIpHbIE COeIUHEHUS

5.1 IImactmaccel. Kayayku. BojgokHa 2 0 0 [[BubamoTeka LJOK
https://myschool.edu.ru/]]

Wroro no pazneny 2

Jo6aBuTh pazjaen

OBILIEE KOJIMYECTBO YACOB 11O 34 2 2
[TPOI'PAMME
11 KIIACC
Ne  HammeHoBaHMe pa3fenoB U TEM MPOTPaMMBbl KonmnuectBo vacos OnekTpoHHbIE (HU(POBHIE)
/I Bcero Kontposbabie  [Ipaktuueckue 00pa3oBaTeIbHBIC PECYPCHI
paboTHhI paboTHI

Paznen 1. Teopernueckne 0CHOBbI XUMUM


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

No HauMenoBaHue pa3zienoB U TEM MPOrpaMMbl KonnuecTBo vacos OnekTpoHHBIE (1TU(POBHIC)

/I Bcero Kontposbabie  I[Ipaktuyeckue 00pa30BaTeIbHBIC PECYPCHI
paboTHI paboTHI

1.1 Crpoenue aromos. [leproauueckuii 3aKoH 1 3 0 0 [[bubmmoTtexa [IOK
[Teproaudeckast cucTeMa XUMHAYICCKUX https://myschool.edu.ru/]]
anemeHToB [l. 1. MeHnnaeneeBa

1.2 Ctpoenue BemecTBa. MHOrooOpasue BEIIeCTB 4 0 0 [[bubmmoTtexa [IOK

https://myschool.edu.ru/]]
1.3 Xwumuueckue peakiuu 6 1 1 [[bubmmoreka [JOK

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

Htoro mo pazaeny 13 [[bubmmotexa [IOK
https://myschool.edu.ru/]]

Pa3znen 2. Heopranuyeckasi Xummusi

2.1 Meramibl 6 0 1 [[BubamoTeka I{OK
https://myschool.edu.ru/]]

2.2 Hewmeramisl 9 1 1 [[BubmmoTeka IJOK
https://myschool.edu.ru/]]

2.3 CBs3b HCOPraHUYECKUX U OPTAaHUICCKHUX 2 0 0 [[BubmmoTeka IJOK
BCIIICCTB https://myschool.edu.ru/]]

Htoro no pazneny 17 [[BubmmoTeka IJOK

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

Pa3znea 3. Xumud v :Ku3Hb

3.1 Xumus u )XKu3Hb 4 0 0 [[BubamoTeka I{OK
https://myschool.edu.ru/]]
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No HauMenoBaHue pa3zienoB U TEM MPOrpaMMbl KonunuectBo wacos OnekTpoHHBIE (1TU(POBHIC)

/I Bcero Kontposbabie  I[Ipaktuyeckue 00pa30BaTeIbHBIC PECYPCHI
paboTHI paboTHI

Hroro no pazneny 4

OBUIEE KOJIMYECTBO YACOB IIO 34 2 3

[TPOTPAMME



IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No Tema ypoka KonnyecTBo yacoB JlaTta DnexkTpoHHBIC TU(POBBIC
/I Beero Konrponsubie Ilpaktudeckme HU3YYCHHS — 00pa3soBAaTEIbHBIC PECYPCHI
paboTHI paboTHI

1 [[TIpenmeT opraHUYeCKOM XUMHH, €€ 1 0 0 05.09.2023 [[bubaunoreka [IOK
BO3HHKHOBEHHUE, PAa3BUTHE U 3HAYCHHE] | https://myschool.edu.ru/]]

2 [[Teopus cTpoeHuUss OpraHUUECKUX 1 0 0 12.09.2023 [[bubmmoTteka [IOK
coenuHeHuit A. M. ByTiepoBa, €€ OCHOBHBIC https://myschool.edu.ru/]]
MOJIOKEHHUS | |

3 [[IIpencraBineHue o kiaccupuKauu 1 0 0 19.09.2023 [[bubmmoTeka IIOK
OpraHMYecKux BelecTB. HoMeHkaTypa https://myschool.edu.ru/]]
(cucTeMatuueckas) U TPUBHAIbHBIC HA3BaHUS
OPraHUYECKUX BEIIECTB] ]

4 [[AnkaHBI: COCTaB U CTPOCHHUE, 1 0 0 26.09.2023 [[bubmuoreka [IOK
TOMOJIOTUYECKUH psif]] https://myschool.edu.ru/]]

5 [[MeraH u 3TaH — MPOCTEHIIIHE 1 0 0 03.10.2023 [[bubamnoreka [IOK
NPEICTAaBUTEIIN aJKaHOB] | https://myschool.edu.ru/]]

6 [[AJKeHBI: COCTaB U CTPOCHHUE, CBOMCTBA]] 1 0 0 10.10.2023 [[bubmuoTeka IIOK

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

7 [[DTuneH u nponuiIeH — MPOCTEUIITNe 1 0 0 17.10.2023 [[bubmuoTeka [IOK
MIPEICTAaBUTENIN AJIKECHOB] | https://myschool.edu.ru/]]

8 [[IIpaktmueckas padota Ne 1. «ITomyuenue 1 0 1 07.11.2023 [[bubmuoTeka [JOK
ATHJICHA U U3yYEHHUE €T0 CBOMCTBY]| https://myschool.edu.ru/]]

9 [[Ankanuensl. Byraauen-1,3 u 1 0 0 14.11.2023 [[bubaunoreka [IOK
meTmioyTaaueH-1,3. ITonyuenue https://myschool.edu.ru/]]
CHHTETHYECKOTO KayuyyKa U pE3UHBI | |

10 [[AnKuHBI: COCTaB M OCOOCHHOCTU CTpoeHus, 1 0 0 21.11.2023 [[bubmuoteka [JOK

TOMOJIOTUYECKHUM psijl. ALIETHUIIEH —
MPOCTEHIINI PEACTABUTEIb AIKUHOB] |

https://myschool.edu.ru/]]
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Ne Tema ypoka KosnuecTBo yacos Jara DneKTpoHHBIE U(POBHIE

/I Bcero Kontponbhbie Ilpaktuueckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHI

paboThI paboThHI

11 [[Beluucienus o ypaBHEHUIO XUMUYECKON 1 0 0 28.11.2023 [[bubamnorexa [JOK
peaxiuu| | https://myschool.edu.ru/]]

12 [[Apensi: 6en3on u Toayon. TOKCHYHOCTB 1 0 0 05.12.2023 [[bubaunorexa [JOK
apeHOB]| https://myschool.edu.ru/]]

13 [[T'eHeTtnueckas CBsI3b YIieBOJIOPOIOB, 1 0 0 12.12.2023 [[bubmuoteka [IOK
IPHHAUICKAIIMX K Pa3IMYHBIM Ki1accam || https://myschool.edu.ru/]]

14 [[IIpupoaHble HCTOYHUKH YTIEBOAOPOIOB: 1 0 0 19.12.2023 [[bubmmoTtexa [IOK
NPUPOIHBIH ra3 ¥ MOMyTHBIE He(TSHBIC Ta3kl, https://myschool.edu.ru/]]
He(Th U IPOJIYKTHI €€ mepepadoTKu ]

15 [[IIpupoaHble HCTOYHUKH YTIEBOAOPOIOB: 1 0 0 26.12.2023 [[bubamoteka [JOK
NPUPOIHBIH ra3 ¥ MOMyTHBIE He(DTSHBIC Ta3kl, https://myschool.edu.ru/]]
He(Th U MPOJIYKTHI €€ nmepepadoTKH ||

16 [[KouTposbHas paboTa 1o pazueny 1 1 0 16.01.2024 [[bubmunoreka [IOK
«YTJIeBOOPOIBI» ] https://myschool.edu.ru/]]

17 [[IIpenenbHble OTHOATOMHBIE CIIUPTHI: 1 0 0 23.01.2024 [[bubnmnoreka [IOK
METaHOJI 1 3TaHoJI. BogopoaHas cBs3b ] https://myschool.edu.ru/]]

18 [[MHOTOATOMHBIC CIIUPTHI: STUICHTIIMKOIL U1 1 0 0 30.01.2024 [[bubmuoteka [JOK
TIIALEPHUH] | https://myschool.edu.ru/]]

19 [[Denoun: cTpoeHHE MOJEKYIBI, (PU3UIECKUE 1 0 0 06.02.2024 [[bubmuoteka [JOK
Y XUMHUYECKUE CBOWMCTBA, IPUMEHEHUE || https://myschool.edu.ru/]]

20 [[Anpaerunbl: GopMaNbIETHI U 1 0 0 13.02.2024 [[bubmmoTtexa [IOK
areTanbAerua. ALeToH]| https://myschool.edu.ru/]]

21 [[OnHOOCHOBHBIE IIpEiENbHbIE KAPOOHOBBIE 1 0 0 20.02.2024 [[bubmuotexa [JOK
KHCJIOTBI: MypaBbHHAS B YKCYCHas || https://myschool.edu.ru/]]

22 [[IIpaktuueckas padota Ne 2. «CBoiicTBa 1 0 1 27.02.2024 [[bubmuotexa [JOK

pacTBOpa YKCYCHOM KHUCJIOTBI» ]

https://myschool.edu.ru/]]
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No
/o

23

24

25

26

27

28

29

30

31

32

33

Tema ypoka

[[CTeapuHOBas U OJEUHOBASI KUCIOTHI, KaK
MIPEICTAaBUTENN BBICIITUX KapOOHOBBIX
KHUCIIOT]]

[[MbL1a KaK COJTM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIee AeHCcTBHE] ]

[[CnoxxHbIe 3(UPBI KaK TPOU3BOAHBIC
KapOOHOBBIX KUCIIOT. [ MIPOIIN3 CIIOKHBIX
3¢pupoB]]

[[Kupsbl: TuaApOIN3, IPUMEHEHUE,
OHOJOTUYECKas POJIb KUPOB]]

[[YrneBoabl: cocTaB, Kiaccuukarusi.
Baxxnenmme mpeacTaBUTENN: TIII0K034,
bpykTO3a, caxapo3al]]

[[Kpaxmai 1 1e/u1r0103a Kak TpupOogHbIE
MOJIUMEPHI | |

[[KonTponbHas paboTa 1o pazueny
«Kucnopoacoaepxamime opraHn4ecKue
COCJTUHEHUS» ]

[[AMUHBI: METUJIAMUH U AaHWJIWH ||

[[AMUHOKHCIIOTHI KaK aM(OTEpHbBIC
OpraHUYECKHE COSTUHEHHUS, UX
ouosiornyeckoe 3HaueHue. [lentuapi]]

[[benku kak npupoaHbIE
BBICOKOMOJIEKYJISIPHBIE COEAMHEHNS | |
[[OcHOBHBIE NOHATHSI XUMUH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH ||

Bcero Kontponbhbie Ilpaktuueckue H3YICHHA

1

KonnuecTBO Yacos

paboThI

0

paboThHI

0

Jata DneKTpoHHBIE U(POBHIE
o0Opa3oBaTeNbHbIE PECYPChHI

05.03.2024 [[bubmmoreka ITOK
https://myschool.edu.ru/]]

12.03.2024 [[bubmmotexa [JOK
https://myschool.edu.ru/]]

19.03.2024 [[bubmuoteka IIOK
https://myschool.edu.ru/]]

02.04.2024 [[bu6munoreka [IOK
https://myschool.edu.ru/]]

09.04.2024 [[bu6mmorexa [IOK
https://myschool.edu.ru/]]

16.04.2024 [[bubmuoTeka [IOK
https://myschool.edu.ru/]]

23.04.2024 [[bu6mmoreka [IOK
https://myschool.edu.ru/]]

30.04.2024 [[bubauoreka [IOK
https://myschool.edu.ru/]]

07.05.2024 [[bu6mmoreka [IOK
https://myschool.edu.ru/]]

14.05.2024 [[bubmmotexa [{OK
https://myschool.edu.ru/]]

21.05.2024 [[bubanoteka ITOK
https://myschool.edu.ru/]]
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Ne Tema ypoka
/T

34 [[OcHOBHBIE METOJIBI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COeHHHeHHﬁ.

[ImacTmMacchl, Kay4yKH, BOJIOKHA] |

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

Bcero Kontponbhbie Ilpaktuueckue H3YICHHA

1

34

KonnuecTBO Yacos

paboThI

0

paboThHI

0

Jata DneKTpoHHBIE U(POBHIE
o0Opa3oBaTeNbHbIE PECYPChHI

28.05.2024 [[bubmoTeka [JOK
https://myschool.edu.ru/]]


https://myschool.edu.ru/

11 KITACC

Ne Tema ypoka KosmmuectBo vacos Jara DneKTpOoHHBIE IU(POBHIE
/I Bcero Kontponsable IIpakriueckme H3YYCHHS 00pa3s0BaTeNbHBIC PECYPCh
paboTHI paboTHI
1 [[Xumuueckuii 3jeMeHT. ATOM. DJIEKTPOHHAs 1 0 0 04.09.2023 [[bubmuoTeka LIOK
KOH(UTYyparys aToMOB] | https://myschool.edu.ru/]]
2  [[lepuogmueckuii 3akoH u [lepuoanueckas 1 0 0 11.09.2023 [[bubaunorexa [JOK
cUcTEeMa XMMHUYeCKuX 3aeMeHToB /1. U. https://myschool.edu.ru/]]

MenneneeBa, ux CBA3b C COBPEMEHHOU TEOpUEN
CTPOEHHUS aTOMOB] |

3 [[3akoHOMEpPHOCTH U3MEHEHUS CBOHCTB 1 0 0 18.09.2023 [[bubmmoTeka [[OK
XUMUYECKUX 3JIEMEHTOB U UX COCAUHCHUH 110 https://myschool.edu.ru/]]
rpyInmnam u nepuoaam. 3Ha4eHUe
MEPUOTNIECKOTO 3aKOHA U CHUCTEMBI
xuMudeckux saemeHToB .M. Menaeneena B
pa3BUTHH HAYKH ||

4 [[Ctpoenue BemiecTBa. XUMUYECKas CBSI3b, €€ 1 0 0 25.09.2023 [[bubmuoTeka [IOK
BUJIbI, MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM https://myschool.edu.ru/]]
cBsi3u. Bonopoanas cBs3b||

5 [[BasieHTHOCTH. DIEKTPOOTPHUIIATESILHOCTb. 1 0 0 02.10.2023 [[bubmuoTeka [IOK
CreneHb okuclieHUs. BemecTBa MOJICKYISIPHOTO https://myschool.edu.ru/]]
Y HEMOJIEKYJIIPHOTO CTPOEHUS | |

6 [[Tlomarue o nucniepcHbIX cuctemax. Mctuaapie 1 0 0 09.10.2023 [[bubamoreka [TOK
Y KOJIJIOWTHBIC PacTBOPBL. MaccoBast 1071 https://myschool.edu.ru/]]
BEIIIECTBA B pacTBOpE| ]

7 [[Knaccudukaiuys 1 HOMEHKIIATypa 1 0 0 16.10.2023 [[buGaunoreka [IOK
HCOPraHMYCCKUX COCAMHEHUM. [ 'eHeTnaeckast https://myschool.edu.ru/]]

CBSI3b HEOPTaHWYECKHUX BEIIECTB, PA3JIMUHBIX
KJ1acCOB]|
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Ne Tema ypoka KosmuectBo yacos Jara DneKTpoHHBIE HU(POBHIE
/I Bcero Kourponbsubie Ilpaktuyeckue H3YICHHA 00pa30BaTEIbHbIC PECYPCHI
paboTHI paboTHI

8 [[Kmaccubukamms XUMHIECKIX PEAKIINA B 1 0 0 23.10.2023 [[bubmmoreka [IOK
HEOPTaHWYECKON M OPraHNYECKON XUMHUH. 3aKOH https://myschool.edu.ru/]]
COXPAaHEHHUS MACChI BEIIECTB; 3aKOH COXPaHEHUS
Y TIPEBPAIICHUS SHEPTUH MMPU XUMUYECKUX
peakumsix|]

9 [[CkopocTth peaknuu. OOpaTUMBbIC PEAKITHH. 1 0 0 06.11.2023 [[bubmmoreka [IOK
XUMUYEeCKoe paBHOBeCHE | ] https://myschool.edu.ru/]]

10 [[ITpaxtnueckas padota Ne 1. «Bnusaue 1 0 1 13.11.2023 [[bubaunoreka [IOK
pa3auYHBIX (PaKTOPOB Ha CKOPOCTh XUMHUSCKOMN https://myschool.edu.ru/]]
peakuum» ||

11 [[DnexTtponutnueckas guccormanus. [lonsitue o 1 0 0 20.11.2023 [[bubmmoreka LIOK
BOAOpOoIHOM Tokazarene (pH) pacTBopa. https://myschool.edu.ru/]]
Peakunu nornHoro oomena. I'maponus
OpraHUYEeCKUX U HEOPTAaHUUECKHUX BEIIECTB] |

12 [[OxucauTenbHO-BOCCTAaHOBUTENBHBIC peakiud. 1 0 0 27.11.2023 [[bubamoreka [IOK
[TonsiTHe 00 AMEKTPOIIN3E PACIIABOB U https://myschool.edu.ru/]]
pacTBOpOB coJei ] ]

13 [[KonTposbHas paboTa 1o pasaery 1 1 0 04.12.2023 [[bubmmoTteka [IOK
«TeopeTnyecKkrue OCHOBBI XUMHUI | | https://myschool.edu.ru/]]

14 [[Meramisl, ux nonoxenue B [lepuoanaeckoit 1 0 0 11.12.2023 [[bubmuoTreka [IOK
CUCTeME XUMHUYeCKHX 3ieMeHToB /1. 1. https://myschool.edu.ru/]]
MenpeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
OO6mue ¢pusnyeckre CBONCTBA METaLIOB] |

15 [[CmniaBbl MeTaIIOB. DIEKTPOXUMHUYECKUN PSJT 1 0 0 18.12.2023 [[bubmuoTeka [JOK

HaIpsHKEHU METauioB| |

https://myschool.edu.ru/]]
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Ne Tema ypoka KosmuectBo yacos Jara DneKTpoHHBIE HU(POBHIE

/I Bcero Kourponbsubie Ilpaktuyeckue H3YICHHA 00pa30BaTEIbHbIC PECYPCHI

paboTHI paboTHI

16 [[Xumudeckue CBOMCTBA BaXKHEHIIMX METaIOB 1 0 0 25.12.2023 [[bubmmoreka [IOK
(HaTpuii, KaJui, KaJbIUKA, MarHAi, aTFOMHHAN ) https://myschool.edu.ru/]]
1 UX COCJIUHCHMUI ]|

17 [[Xumuueckue cBOMCTBA XpoMa, MEAU U UX 1 0 0 15.01.2024 [[bubmmoTeka [JOK
COCIMHEHMIA| | https://myschool.edu.ru/]]

18 [[Xumuueckne CBOMCTBA LIMHKA, KEJIe3a U UX 1 0 0 22.01.2024 [[bubmuoteka [IOK
COCTUHEHU ] | https://myschool.edu.ru/]]

19 [[IIpaxTtuueckas padota Ne 2. "Pemenue 1 0 1 29.01.2024 [[bubmmoTtexa [IOK
IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME https://myschool.edu.ru/]]
«Metaiubi»"]]

20 [[Hemetamtsl, ux nomoxkenue B [lepuogmaeckoit 1 0 0 05.02.2024 [[bubamoreka [IOK
cucTeMe XMMHUYeCKuX 3aeMenToB /1. . https://myschool.edu.ru/]]
MeHeneeBa 1 0COOEHHOCTU CTPOEHHUS aTOMOB] |

21 [[Pusmueckue CBOMCTBA HEMETAJLIOB. 1 0 0 12.02.2024 [[bubmuoreka [IOK
AJTOTpOTINSL HEMETAIOB (Ha IPUMEpe https://myschool.edu.ru/]]
KHUCJI0poaa, cepbl, hochopa u yriaeponaa)]]

22 [[XuMHYEeCKHE CBOMCTBA IaJIOTeHOB, CEPhI M X 1 0 0 19.02.2024 [[bubmuoreka [IOK
COCTUHEHUIA] | https://myschool.edu.ru/]]

23 [[Xumudeckue cBOMCTBA a30Ta, hocodpa u ux 1 0 0 26.02.2024 [[bubmmoTteka [IOK
COEIMHEHMIA] | https://myschool.edu.ru/]]

24 [[Xumudeckue CBOMCTBA yriepoja, KpeMHUS U 1 0 0 04.03.2024 [[bubaunoreka [IOK
UX COCIMHEHUH || https://myschool.edu.ru/]]

25 [[IIpuMeHEHHE BaXKHEHIIIMX HEMETANIOB U UX 1 0 0 11.03.2024 [[bu6mmorexa [IOK
COEIUHCHHIA] | https://myschool.edu.ru/]]

26 [[Ob6oOmenue u cucTeMaTu3alys 3HaHUH 110 1 0 0 18.03.2024 [[bubmuoTteka [IOK

Teme «Hemertamiely. Berauciaenus mo

https://myschool.edu.ru/]]
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Ne Tema ypoka KosmuectBo yacos Jara DneKTpoHHBIE HU(POBHIE
/I Bcero Kourponbsubie Ilpaktuyeckue H3YICHHA 00pa30BaTEIbHbIC PECYPCHI
paboTHI paboTHI

27

28

29

30

31

32

33

34

YPaBHEHUSIM XUMUUYECKUX PEAKIIUNA U
TEPMOXUMHUYECKUE PACUETHI ||

[[ITpakTrueckas padota Ne 3. «Pemenue
HKCIIEPUMEHTAJIBbHBIX 33]1a4 110 TEME
"HemeTamisi"»|]

[[KonTpoabHas paboTa o TemaM «MeTauibl» U
«HemeTamibi»]]

[[Heopranmueckue u OpraHu4€CKUe KUCIOTHI.
Heoprannyeckue u opraHu4ecKrue OCHOBaHUA| |

[[AMpoTepHbIE HEOPraHUUYECKHUE U
OpraHUYECKUE COEUHEHHUs. | eHeTnueckas
CBSI3b HEOPTraHUYECKUX U OPTAHUYECKHUX
BEIIECTB]|

[[Ponb xuMuu B 00€CIIEUEHUH SKOJIOTHYSCKOM,
HHEPIreTUYCCKON U MUIIEBOM 0€30TaCHOCTH,
Pa3BUTUH MEAULIUHBI] |

[[[IpencraBieHuss 06 OOITUX HAYUHBIX
MPUHIIAIIAX MPOMBIIICHHOTO TIOJITYICHUS
BOKHEUIIINX BEIIECTR] |

[[UenoBek B MUPE BEIIECTB U MATEPUAIOB] |

[[XuMHUs 1 310pOBBE YETOBEKA| |

OBIIEE KOJIMYECTBO YACOB IIO
[TPOIT'PAMME

34

25.03.2024 [[bubmmoreka [IOK
https://myschool.edu.ru/]]

15.04.2024 [[bu6aunoreka [IOK
https://myschool.edu.ru/]]

22.04.2024 [[bubamoreka [IOK
https://myschool.edu.ru/]]

29.04.2024 [[bubamoreka [IOK
https://myschool.edu.ru/]]

06.05.2024 [[bubmuoTeka [IOK
https://myschool.edu.ru/]]

13.05.2024 [[bu6mmorexa [IOK
https://myschool.edu.ru/]]

20.05.2024 [[bubamoreka [IOK
https://myschool.edu.ru/]]

27.05.2024 [[Bubaunoreka IIOK
https://myschool.edu.ru/]]
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