


IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10O XuUMHUM Ha YypPOBHE CpeAaHero oOmiero oOpa3oBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBbl CpeaHero ooOmiero obpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnoNOXeHu «Crparerum pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXO0JIOB K pa3pabOTKe MporpamMMbl MO XUMHHU, K OMPEICITICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
coJlep KaHMsl, pe3yJlbTaToB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IEJIOCTHOM CHCTEME XUMUYECKOTO OO0pa3oBaHUA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBIO M TNpUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHETr0 00IIero oOpa3oBaHUs CPeCTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOECHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJABl U B MaTepUANIbHOW >KM3HU OOIIECTBa, a TaKXKe C Y4ETOM
oOmuUX 1ened W TMPUHIMIOB, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMUSL KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUIPacT 0COOYIO poJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHE I[€JIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTOpoe (popMUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEIIIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEro MHpa, OCO3HAHUS B3aWMOCBSI3H MEXKTY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHSI.

TecHo B3auMOACHCTBYS C APYTUMU €CTECTBEHHBIMU HayKaMU, XUMUs CTajia
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIIOBUEM yCIEITHOTO
TpyJda W KH3HU KaKI0ro wWieHa oOmecTtBa. CoOBpeMEHHas XMMHS KaK Hayka
co3ujlaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBlieHa Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.
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B coorBercTBUM ¢ OOLMMM LEISIMU M IPUHLUIIAMU CPEIHETO OOLIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM JJIsl  BbIpAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIIEIIHOIO BKJIKYEHHUS B JKU3Hb COLMYyMa, IIPOJOKEHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBmsiromuMu  ripeiMera  «XUMHs  SBISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEepXaHUsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HaHUU N0 HEOPraHUYECKOM XMMHHU (C BKIOYEHHEM 3HAHMH W3 OO0Iel XMMHH) U
OopraHu4eckol xumuu. GOpMHUpPOBAaHME AAHHOW CHCTEMBI 3HAHHWW NPU U3Y4YCHUU
npeaMera 00ecrnedYrBaeT BO3MOXKHOCTH PACCMOTPEHHSI BCEro MHOT00Opa3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxkaHusi KypcoB — «Opranuudeckass xumus» u «OOmast u
HEOpraHuyecKkass XUMus» chopmupoBaHa B NIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4eOHOro marepuajia u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCHYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNH, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKMX M DJIEKTPOHHBIX
OpeICTaBICHUA O CTpoeHHHu BemlecTB. CBeAeHHs 00 H3ydaeMblX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUECKON PEAKLINH.

[log HOBBIM yrjaoM 3peHus B MpeaMere «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YpPOBHE OCHOBHOIO 00I1Iero o0pa3oBaHUs
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEICHHMS O BEIeCTBaX U
XUMHUUYECKO peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYaromuMCsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJI0JIOTMUECKUX MO3MUIIMM,
riyoke TOHATh HUCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Enunnast cuctema 3HaHMN O BaXKHEHIIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBax M NPUMEHEHHH, a TAKKE€ O XUMHUYECKHX PEAKLMIX, UX CYLIHOCTH U
3aKOHOMEPHOCTSIX MNpOTeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 kmaccos
DJIEMEHTAMHM COJICPKAHUS, HMMEIOINMHU KYyJIbTYpOJIOTHUYECKUNA W MPUKIATHOU
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TIOHMMAHHUIO B3aUMOCBS3H XUMHH C
IPYTUMHA HayKaMH, PACKpbIBAIOT €€ POJib B II03HABATEIBbHOW M IPAKTUYECKOMH
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHUSI K MPOIECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0sieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATh HMH(OPMALUIO U
IPUMEHATh €€ JUId IIONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U



HKCIIEPUMEHTAIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1ienomM coaepxanue yueOHOro
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  WU3YyYEHHUS]  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YalOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI JIJISI TOHHUMAaHUS
bunocodckux uaeH, Takux Kak: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro H
OpraHUYECKOTr0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IMYTEM OSKCIEPUMEHTa U
pelieHus MPOTHUBOPEYUN MEXIy HOBBIMM (akTaMu ¢ TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEUICHUU SKOJOTHUYECKUX Mpodiiem, a
Takke MpoOJeM COepeKEHUST YHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B numane pemieHus 3amad  BOCHUTAHUS, Pa3BUTHS U COLUATU3ALMH
OOyJarommMXcsi TPHUHITHIC TPOTPAMMON IO XUMHU TOIXOIBI K OIPEACICHUIO
COJIEpKaHMsI M TOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (popMupoBaHUE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJOB JICSITEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku MH(pOpMAaIK, HEOOXOIUMBIX JJIsl MPUOOPETEHNUS ONbITa IPAKTUIECKOM
U HCCIEN0BATENbCKONW AEATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mnpaktuke mpenogaBaHus XUMHUU KaKk Ha ypOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHus, TaK U HA YPOBHE CpeiHEro o011ero 00pa3oBaHus, IPU ONPEACICHUN
COZIEpKATEIIbHOW XapaKTepUCTUKUA LEJIed H3YyYEeHUS MPEAMETa HaIpaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTU TPAJAUIIMOHHO MpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NMOAXOJ K OINPEACICHUIO LIEJEH W3y4YEeHUs
npeaMeTa SBIISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHo JTaHHOW TOYKE 3pPEHHMs TJIaBHBIMHU LIEJISAMH H3Yy4YCHUS TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10—11 ki1.) siBAsIIOTCSA:

. dbopMUpPOBAHUE CHCTEMBl XMMHYCCKMX 3HAHMN KaK BaKHEHIICH
COCTaBJISIIOIICH €CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B OCHOBE KOTOPOW JIexkKaT
KJIIOUEBbIC TOHATHUS, (yHAAMEHTAIbHBIC 3aKOHBI U TEOPHUH XHWMUU, OCBOCHHUE
s3bIKa HAyKH, YCBOGHHE W TIOHUMAaHUE CYIIHOCTH JIOCTYMHBIX O00OIIeHNN
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHWE C HCTOpUEH UX pa3BUTHUS U
CTAHOBJICHHUS;

o dbopMHpoBaHUE W Pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJax
MO3HAHUS BEIIECTB M XMUMHUYECKUX PEaKIMi, HEOOXOAUMBIX IS MPUOOpPETCHUS
YMEHHUM OPUEHTHPOBATHCS B MHUPE BEUIECTB U XMMHUYECKUX SIBIICHHM, MMEIOIINX
MECTO B IIPUPO/IC, B IPAKTUYECKON M TOBCEHEBHOM KU3HH;

o pa3BUTHE YMEHHMH M CIIOCOOOB JICATEIBLHOCTH, CBS3aHHBIX C
HAOMIOICHNEM U OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOIIOCHUEM
npaBuiI 0€30MMacHOTO OOpaIeHuUs C BEIECTBAMH.

Hapsny ¢ atuMm, conepxaTrenbHas XapakTepUCTUKA 1IeJIeH U 3a/1au U3ydeHUs
npeaMera B MporpaMMe 1Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME cpeaHero oobmero odpazoBanus. CeromHs B
NpernojlaBaHu  XUMHM B OoJibllIel  CTENEeHM OTHAETCS  MPEeANOoYTEeHUE



NPAKTHYECKONH KOMIIOHEHTE COJEp)KaHUs OOydYeHHUs, OPHEHTHPOBAHHON Ha
MOITOTOBKY BBIMMYCKHUKA 0OO0IIEO0Pa30BATEIPHON OpPTaHMU3AIlNH, BJIAJICIOIICTO HE
HaOOpOM 3HaHWH, a (YHKIMOHAIHHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMECHHSIMH aKTHBHOTO TOJIYYCHHS 3HAHUN W MPUMEHEHHS WX B PEATbHON JKU3HU
JUTSL pETIIEHUS TPAaKTUYECKHUX 3a]1a4.

B cBsa3u ¢ 3TUM TIpu HM3yYeHHUH TIpeAMeTa «XUMHUS» JTOMUHHUPYIOIICE
3Ha4YCHHUE MPUOOPETAIOT TAKKE EJIH U 3391, KaK:

ajanramnus o0yJaronmxcs K yCIOBUSAM JTUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHUE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYalOIIMXCS KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITETEHIIUI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE IS Pa3IMYHBIX BHJIOB
NeSATEeILHOCTH: PEIICHHs MpoOJeM, MOUCKa, aHaiIu3a U 00paboTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX JJII TPUOOPETEHUS OIbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TO3HAHUU XUMHUH, a TakXKe JJs OIEHKU C TO3UIUI
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKHUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPEy;

pa3BUTHE IMO3HABATCIBHBIX WHTEPECOB, WHTEIUICKTYaTbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHMS IO XUMHUH B COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTSIMHU, UCTIOIH30BAThH
COBpEMCHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VIS TOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMHUYECKOTO COJICP KaHMUS;

dbopMupoBaHHEe W pa3BUTHE Yy OOYYAIOIIUXCS aCCOIMAaTHUBHOTO U
JIOTUYECKOTO MBIIIUICHHS, HAOII0IaTEeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOPbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, TIPH TUTAHUPOBAHUH U TIPOBEICHHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydJarommxcsi YOeKIAEHHOCTH B T'YMaHUCTHUYECKOU
HAIPaBJICHHOCTH XHWMHH, € BaXHOW POJM B PEIICHUH TIIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO TPUPOIOTIONB30BaHUS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHUS K TIPHUPOJC M CBOEMY 3J0pPOBHIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOJYYEHHBIX 3HAHWWA IS TIPUHSITHS TPAMOTHBIX PEIICHUH B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueGHoMm mmane cpemHero ooOmiero oOpa3oBaHHsI TpeAMET «XHUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON o0nacTh «EcTecTBeHHO-HAayYHBIC
IPEIMETBD).

OO6miee 4YMCIO 4YacoB, OTBEAEHHBIX [JIi W3YYCHUS XUMHUHU, Ha 0a30BOM
YpOBHE cpeqHero odiiero oopa3zoBanusi, coctasisier 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hezenmo), B 11 kiacce — 34 gaca (1 gac B Henernto).



COAEPXKXAHUE OBYUEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHu4YecKo XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuii A. M. BytiepoBa, e€ ocHOBHbIE MOJI0KeHU. CTPYKTYpHBbIE (DOPMYJIBI
OpPraHWYECKUX BeIeCcTB. lomonorusa, wu3omepus. XHUMHUYECKas CBI3b B
OpPTraHWYECKUX COCIMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o knaccuukalu OpraHMuecKux BemecTB. HomeHkatypa
OpraHMYECKUX COEIMHEHUW (CUCTEMaTW4yecKas) M TpPUBHAIbHBIE Ha3BaHUSA
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJABl HM3YYEHHs BEIIECTB M MX IPEBPALLICHUI:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIUPOBAHUE MOJEKYJ OpPraHMYECKHUX BEIIECTB, HAONIOACHHE U
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

YriaeBoaopoasl

AnKaHBI: COCTaB U CTPOECHHME, TOMOJIOTUYECKMH pAx. MeraH u 3TaH —
OpoCTeiIlIe NPEACTABUTENN AaJKaHOB: (PU3NYECKUE U XUMHUYECKHE CBOMCTBA
(peakuu 3amelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, IOJIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH PsiA. DTUJIEH U TPOIMIIEH —
pPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJOT€HUPOBAHUS, TUIpaTallid, OKHUCJICHHUS U
MOJINMEPHU3ALINH ), TOTYYEeHUE U IPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u metmnOyrtaauen-1,3: cTpoeHue, BaKHEHIIIHE
XUMHUYECKHE CBOMCTBa (peakius nojaumepusanuu). [lonydyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKHHA psiI.
ALleTUIEH — NOPOCTEUIINI MpEeACTaBUTENb alKMHOB: COCTaB, CTPOCHHUE,
bu3nYecKue U XUMUYECKHUE CBOMCTBA (PEaKIMy TUIPUPOBAHUS, TAJIOTEHUPOBAHMS,
rUApaTaliu, TOPEHUs ), OTyUYeHHE U IPUMEHEHHUE.

Apensbl. benzon: cocras, crpoeHue, GU3MUECKUE U XUMUYECKHE CBOWCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MONyYEHUE U MpPUMEHEHHe. Tonyon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYyeHue U npumeHeHue. TOKCUYHOCTD
apeHOB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, TPUHAMICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpupoaHbIE KWCTOYHUKH YIJIEBOAOPOAOB. lIpupoaHbpii ra3 u mNONMyTHBIE
HedTaapie Ta3pl. Hedth u e€ mpoucxoxnenune. CrocoObl mepepadoTKu HEPTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), mupoau3. [IpomykTel



nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIILIEHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHs BEIIECTB M MX IPEBPAILCHUMN:
O3HaKOMJIEHHME C o00pa3lamMu IUIacTMacc, KaydyKOB M pE3UHBI, KOJUIEKIUH
«Hedptp» u  «Yromp», MoIenMpoBaHUE  MOJIEKYJ]  YIJIEBOAOPOJOB U
raJlOr€HONPOU3BO/IHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHNUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Beluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIIH).

Kucaopoacoaepxxamme opranudeckue coeJHHEHUS

[IpenenbHble OJHOATOMHBIE CHOUPTHI. METaHON W 3TAaHON: CTPOEHHE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAy
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoOroaromMHble  CHUPTBHL. OJTHUJICHIVIMKOJAb M T[JMLEPHH: CTPOCHHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OpraHusM yenoseka. [[puMeHenune rauuepuHa U STUICHTIIMKOJIS.

@deHOoM: CTPOEHUE MOJICKYJbl, (PU3MYECKUE W XHUMHUYECKHE CBOWCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpaerunpl U kemonvl. Dopmanbaeruj, aueTaIbAETU]l: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIECHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpO€HHE, (pU3MUecKue U XUMUYECKHUE CBOMCTBa (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIMsl 3TepU(pUKaLUK), TOJIy4eHUEe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

Cnoxuble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb KUPOB.

VYrneBoapl: cocTaB, Kiaccupukauus — YrieBoaoB  (MOHO-, JU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe U XHMMHUYECKHE CBOMCTBa (B3aUMOJEUCTBUE C
rugpokcugoM menu(ll), okuciaeHne amMmmMHauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u 1nemnono3a Kak NpupoHbie noauMepsl. CTpoeHue Kpaxmana U
HeuroNo3bl.  PU3MYECKME W XHMHYECKHE CBOMCTBAa Kpaxmaja (THAPOJIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).




OKCNEepUMEHTAIBHBIE METOJIbI M3Yy4YeHHUs BEIIECTB M WX TPEBPAICHUN:
MpOBE/ICHHE, HAOJIOJCHHE U ONMHMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KauYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcuzmoM Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), BzammomeicTBHEe Kpaxmanga C HOJOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.

Beluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MU MPOJYKTAa PEaKIMH MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3zoTcoieprkanie OpraHun4eckiue COeAMHECHNUS.

AMMHOKHCIIOTHI KaK aM(OTEpHBIC OpTraHNYECKUE COeauHEHNs. Du3ndecKkue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonormyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak mnpupoaHbIE BBICOKOMOJEKYJISIpHBIE coequHeHus. [lepBuunas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeikoB. XHMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

DOKCHepUMEHTAIbHBIE METOJIbl W3Y4YeHHUs BEHIECTB M HX MPEBPAIICHUIA:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpals OEIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIINHA OSITKOB.

BoicokoMosieKyJsIpHbIE COeTMHEHUST

OCHOBHBIC TIOHSTHSI XUMHH BBICOKOMOJICKYJISIPHBIX COSIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETECHb MOJIMMEPHU3AIUH, CPETHSS MOJICKYIsIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIWHEHUN —
MOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHSL.

OKCNepUMEHTAIbHBIE METOJIbI M3y4YeHHs BEUIECTB M MX TMPEBpAICHUN:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexxXnpeaMETHBIX CBA3€U NIPU U3YYEHUU OPTaHUYECKOM XUMUU
B 10 kjacce oCyuUIeCTBISETCA Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSITHH, SBISIONIUXCS CUCTEMHBIMHU IS OTIACITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme eCTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHWE, HAY4YHBIA (akKT,
THIIOTE3a, 3aKOH, TEOpHs, aHalU3, CHHTE3, KIacCUUKaIUs, MEePUOIUIHOCTS,
HaOI0IeHUE, U3MEPEHHUE, SKCTIEPUMEHT, MOICITUPOBaHNE.

@dwuzuka: Marepus, DJHEpPrHs, Macca, aroM, OJEKTPOH, MOJEKyJa,
DHEPreTHYECKU YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEIECTBA, (PU3NUCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: xnerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OETKH, YTJIEBOJbI, KHUPHI,
(bepMeHThI).



['eorpadusi: MuHEpaibl, TOPHBIE TOPO/IBI, TTOJIE3HBIE NCKOIIAeMbIE, TOTIIINBO,
pECypCHL.

TexHOonorus: IHUILEBbIE NPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO I[TUTAHMUS,
MOIOLIME CPELICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaTsl, MaTepUalIbl U3
VICKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMHUYECKUN 3JeMeHT. AToM. Sapo artoma, HW30TONBL. JIEKTPOHHAS
000J04YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIAIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

Ilepnonmueckuit 3akoH u Ilepuoandeckast cucteMa XUMUYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
xumuueckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEepUOjaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHnue BemiecTBa. XHMHUYECKass CBA3b. BuUAbl XUMHUYECKON CBS3U
(koBaJIeHTHasl HEMOJSIpHAs W TOJSpHAsl, MOHHAs, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). Bogopomnas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa MOJNEKYJTAPHOTO W HEMOJIEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsTue o nucnepcHbIX cucTteMax. VICTUHHBIE M KOJUIOWMIHBIE PaCTBOPBI.
Maccosas 1015 BelecTBa B pacTBOpE.

Knaccuduxkanus HEOPTraHUYECKUX COEMHECHUMU. Homenknarypa
HEOPraHUYECKUX BelIeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumuueckas — peakiusa. Kmaccudukammss XMMHYECKUX — pEaKkIuil B
HEOPraHUYECKOM M OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHHUSI MacChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAIICHUS SHEPTUM TPU XUMUUYECKUX PEAKLIMSX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iIudHbIX QakTopoB. OOpaTuMbie
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [larense.

OnekTpoiutuueckas guccoruanus. CuiabHble M Cia0ble JJICKTPOJIUTHI.
Cpena BOOHBIX paCTBOPOB BELIECTB: KUCJAsA, HEUTpaabHAas, IIEJIOYHAS.

OKUCANTETLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB U MX MPEBPAILCHUI:
neMoHcTpanus Tabsmi «[lepuoanueckas cucrema xuMmudeckux snemeHtoB [[. .



MenpeneeBay, U3ydyeHHE MOJENCH KPUCTALIUYECKUX DPEIIETOK, HAOIIOJCHUE U
OINKMCAaHKUE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, ONMPEEICHUE CPEAbl PACTBOPOB BEILECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOpA, pEaKIUH HOHHOTO oOMeHa),
MPOBEJICHUE NPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKIIUN.

Pacuérurlie 3agaun.

Pacuétel 1O ypaBHEHMSIM XHUMHYECKUX pEakiuid, B TOM YHCIIE
TEPMOXHMHUYECKHAE PACUEThl, PACUEThl C HCIOJB30BAHUEM ITOHATUS «MACCOBAs
JTOJISI BELIECTBAY.

Heopranuyeckasi xumms

Hemerammer.  Ilonoxenne HemetauioB B Ilepuoamyeckoit  cucreme
xumuueckux siemeHtoB .M. MenneneeBa U OCOOCHHOCTU CTPOCHHSI aTOMOB.
@u3nyecKue CBOWCTBA HEMETALUIOB. AJUIOTPONUS HEMETAUIOB (HA MpUMEpE
KHCJIOpO/a, cephl, hochopa u yriepoa).

XHUMUYECKHE CBOMCTBA BAKHEUIIMX HEMETAIUIOB (TAJIOTE€HOB, CEPBI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).

[IprMeHeHNE BAXKHENIIIMX HEMETAIIIIOB U UX COCTMHEHUMN.

Meramnsl. [lonoxenne meramioB B [lepuognyueckoil cucreMe XUMUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSHKEHUN METAJIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATpHM, Kalauil, KaJdblUi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mume crocoObl nonxyyeHus: metaiioB. [I[puMenenne meTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HMX MPEBPAICHUMN:
U3yYeHUE KOJUICKIMH «MeTayuibl M CIUIaBbl», 0O0pa3OB HEMETAJUIOB, pPEIICHUE
HKCIIEPUMEHTAILHBIX 3aja4, HaOJIOJEHWE U OIKCAHUE JIEMOHCTPAI[MOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCH]IA ATIOMUHHUS C PACTBOpaMU
KHUCJIOT U LIEJI0YEe, KAUECTBEHHBIC PEAKIIMN HA KATUOHBI METAJUJIOB).

Pacuérnble 3anaum.

Pacuérel Macchbl BemiecTBa Ui 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XUMUS U )KU3Hb

Ponp xumuu B 00ecrieueHUH SKOJOTHYECKOM, SHEPreTUUeCKON M MUIIEBON
0e30macHOCTH, Pa3BUTHH MEAWIHUHBL [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnennss 00 oOOmUX HAYYHBIX NPUHIMMNAX TPOMBIITUICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.
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YenoBeK B MHUpPE BEIIECTB W MAaTE€PUAIOB: BaXKHEHILHWE CTPOUTEIIBHBIE
MaTepuaybl, KOHCTPYKIMOHHBIE MaTepuasbl, KpacKH, CTEKIO, KEpaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MHUHEPAIBHBIE
yao0peHus.

XVUMHSI U 30pOBbE YEJIOBEKA: IPAaBWJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0€30aCHOrO HMCIIOJIb30BAHMS MPENapaToB OBITOBOM XUMUU
B ITIOBCEJHEBHOM JKM3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamusi MEXNpeAMETHBIX CBA3€M MpU  HM3yYeHUH OOmed u
HEOpraHu4ecKkor XxumMuu B 11 Kkiacce ocylecTBISIETCS YEpE3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TOHATHH, SBISIOMIMXCS
CUCTEMHBIMU JIJIs1 OTIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmre ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAYYHBIM (akT, rUIOTe3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIaccupuKalus, NEpUOJAUYHOCTb, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHNE, U3MEPEHUE, SBIICHHE.

@duznka: Matepus, SHEPIUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, YHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe€ COCTOSIHME BEIECTBA, (PU3MUECKHE BEIUYUHBI U €IUHUIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: knetka, opraHms3M, J3KocucTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEepalibl, TOPHBIE MOPOJIbI, MOJIE3HBIE NCKOMAEMbIE, TOILIUBO,
peECypCHI.

TexHonorus: XUMHYECKasi MPOMBILUIEHHOCTb, METAJLTYPIHsi, TPOU3BOACTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
IPOMBIIUIEHHOCTh,  (papMalleBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX IIpenapaToB, NPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XNMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaer TpeOOBaHUSA K pe3yjbTaTaM OCBOEHUS
OOyYarOIIMMHUCST TPOTPAaMM  CpeIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METampeIMETHBIM H  TpeaMeTHbiM). HaydHo-meTomudeckold OCHOBOM  AJis
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBHHM C CHCTEMHO-AEATEIbHOCTHBIM TOIXOIOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKOM TPaKJAHCKON HUIEHTUYHOCTU —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITENIbBHOCTH M CaMOOIIPEIETICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUIN TMUYHOCTA HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroUIMXCsS PYKOBOJICTBOBAaThCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMYKE MPABOCO3HAHUS IKOJIOTUUECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
eI U CTPOUTH KU3HEHHBIC TIJIaHbI.

JIMuHOCTHBIE pPE3yJbTaThl OCBOCHHUS MpenMera «XHMHsD) JTOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM UM BOCHUTATEIbHOW [EATEIbHOCTH B COOTBETCTBHM C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOIIO3HAHUS, CAMOPAa3BUTUS W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTra «XUMHUS» OTPaKaroT
c(OpMUPOBAHHOCTh OTBITA TO3HABATETLHOM W TIPAKTHUYECKON EATEIBHOCTH
o0yJarommxcs Mo peain3auy MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaxaaHCKOro BOCIMTAHUSA .

OCO3HaHUS  OOYyYaAIOIMMKCS  CBOMX  KOHCTHUTYIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBAKEHUS K 3aKOHY U MPABOTIOPAJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMAax U TMPaBWIAX MEKIUYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOM JEATEIbHOCTH MpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTH TIOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY U
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUJOB YU4EOHOU IeATEILHOCTH,
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2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY UM HAyYHOMY HACIIECIUIO
OTE€UECTBEHHON XUMUMU;

yBaKEHUsI K MPOIECCY TBOPYECTBA B 00OJACTH TEOPUU U MPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

MHTEpECa W II03HABATEIbHBIX MOTHMBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHanu3e WH(POpMaAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPAaBCTBEHHOI'O CO3HAHMUs, STUYECKOTO IOBEACHMUS;

CIIOCOOHOCTH  OIICHMBATh  CUTYyalldd, CBA3aHHbIE C XUMHUYECKUMU
SBJICHUSIMU, U MPUHUMATh OCO3HAHHBIE PEIICHMs, OPUEHTUPYACh HA MOpPaJIbHO-
HPABCTBEHHbBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEIECHHE WU IOCTYNKM CBOMX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
MOCTYIIKOB;

4) gpopMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHUSl IIEHHOCTEH 370poBOro U 0Oe30macHoro oOpasza >KHU3HU,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PH3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

cOOJIFOZICHUsT TpaBui OE30MaCHOT0 OOpallleHus] C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUS [EHHOCTH TIPAaBWJI HMHAMBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMUSI TIOCJIEACTBUNA U HEMPUATHUSI BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  Y4€OHO-HCCIEI0BATEIbCKOM
NEeSATETbHOCTH, OOINECTBEHHO TIIOJIE3HOM, TBOPUECKOW U  JPYruX BHUAAX
NEATEIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE Y4YacTU€ B pEIICHUHM MPaKTUYECKUX 3ajad
COI[MAJILHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY M3yUEHHUIO MPOQeccHii pa3IuyHOro pojia, B TOM
YuUCJIe Ha OCHOBE MIPUMEHEHUS TTPEAMETHBIX 3HAHUHN TI0 XUMUHU;

YBaXXEHUS K TPYY, JIFOISIM TpyAa U pe3yibTaTaM TPYJAOBOU JEATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBUAYATLHONH TPACKTOPHH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
oTpeOHOCTEH O0IIeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU LEJIECO00pa3HOr0 OTHOIICHHS] K MPUPOJE, KaK HCTOYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MIIE;
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MOHMMAHUA TJIOOATBHOTO XapakTepa 3KOJOTUYECKUX MPOOIeM, BIUSHUS
YKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOJIHON U COLIMAIIBHON CPEJIbl;

OCO3HaHUSl HEOOXOAMMOCTH WCIOJIb30BAHUS JOCTM)KEHUH XUMHUU IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHUS JACUCTBUM, MPUHOCSAIIUX BpPEH OKPYKAIOLIEH
IPUPOJIHON cpeie, YMEHMsSI NMPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJu4Msl  Pa3BUTOrO  HKOJOTMYECKOTO  MBIIUICHHS,  HKOJOTHYECKOM
KyJbTYpBl, ONBITA JEATEIBHOCTH JSKOJOTWYECKOM HAIPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMM B ITO3HABATEJIBHOM, KOMMYHMKAaTUBHOM M COLMAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOTI'0 NIO3HAHMSA

c(h)OPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHON TPAKTUKH;

NOHMMaHUsl CHEUU(PUKUA XUMUM KaK HayKd, OCO3HaHHs €€ poju B
(GOpMHpPOBAaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IPEACTaBICHUS 00 OKpPYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS,;

yOEXKIEHHOCTH B 0COOOM 3HAUMMOCTH XHMHH JUIsl COBPEMEHHOM
LIUBHJIM3AMM: B €€ TyMaHUCTHYECKOM HAIpPAaBICHHOCTH W Ba)XHOW pOJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJBTYphI, PEIICHUH I100aIbHBIX IpoOsieM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKOM O€301acHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCHEIIHOTO0 TpyJa W OKOJOTMYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: ITOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
NOJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
IPOUCXOAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOJTYYEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUS IS
pelieHust IpoOJieM B peabHBIX )KU3HEHHBIX CUTYalINAX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENHCKON NeATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HEMPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOEHHOCTSIM Tpy/a B pa3iudHbIX cepax npodeccuoHanbHOU
NESATEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHble Pe3yibTaTbl OCBOEHUSI YU€OHOro MpeamMeTa « XUMUs» Ha
YPOBHE CpeJHero o01ero 0opa3oBaHus BKIIOYAIOT:
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3HaYUMBble A8 (POPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa W CHEUU(PUKY METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, YHEPTUs, SIBJICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJIbHbIE yueOHbIE NEHCTBUS (II03HABATEIbHbIE, KOMMYHUKAaTHUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIe dbopmupoBanue (yHKIHOHAIBHOM
I'PaMOTHOCTH U COLIMAJIBHOM KOMITETEHIIMH 00YYaroIInXCs;
CIIOCOOHOCTB oOyuarommuxcs UCIOJIb30BaTh OCBOCHHBIE

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JIEWCTBUS B MIO3HABATEIIBHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3YIbTAThl OTPAXAKOT OBJAJACHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
IEUCTBUSIMH.

OBiageHne  YHUBEPCAJbHBIMH  y4eOHBIMH NMO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 0a30BbIe JIOTHYECKHE NeHCTBUSA:

CaMOCTOATENbHO  (OPMYJNIMpPOBAaTH M aKTyallu3UpOBaTh  MIpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENATh IEIN JACSITEIBHOCTH, 3aJlaBasi MapaMeTpbl M KPUTEPUU HUX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTU C TOCTABICHHBIMU 1EISMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTMYECKOIO MBIIIJICHUS] —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAaHUSI U KPUTEPUM ISl KJIacCUPUKAIIMU BEUIECTB U
XAMUYECKUX PEAKIIHI;

yCTaHABIIMBaTh MNPUYMHHO-CJIECICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXKJEeHUS (MHAYKTHBHBIC, JCINYKTUBHBIC, TIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOLIECCE MTO3HAHUS, UCII0JI3YEMbIE B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TPU PEHICHUU YYCOHBIX IMO3HABATENBHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUUECKUX PEAKIIUM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE eiiCTBUSA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKUX
peaxKLuii;

dbopmynupoBaTh  LeAIM M 3aJa4d  UCCIEIOBaHUS,  HUCIIOJIb30BaTh
MOCTABJICHHBIE W CAMOCTOSITEIHLHO C(HOPMYITUPOBAHHBIE BOIPOCH B KAYECTBE
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MHCTPYMEHTA TO3HAHMUS M OCHOBBI JJisi (DOPMHUPOBAHUS THIOTE3BI MO MPOBEPKE
IPaBUIBHOCTH BBICKA3bIBAEMBIX CY>KJICHHUI;

BJIAJCTh HABBIKAMU CaMOCTOATEIBHOIO IUIAHMPOBAHUS U IPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIIOaTh 32 XOZOM
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHpoBaTh
0000LIEHNS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOAEIaHHON padoTe;

npuoOpeTaTh OMBIT YYCHHYECKOM HCCIeAOBATEIbCKOM M MPOEKTHON
JESATEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIEHOMY
IIOMCKY METOJIOB pEUICHUs] IPAKTUYECKHUX 3a1ad, IPUMEHEHUIO pPa3Iu4HbIX
METO/I0B [TO3HAHHS.

3) paGora c nHpopmanueii:

OPUEHTHPOBAThCS B PA3IMYHBIX MCTOYHMKAX HHQOpMalMU (HAay4dHO-
NOMyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAHUA, CIIPABOYHBIE IOCOOUS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BHAOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(opMyIHpOBATH 3aIIPOCHl U MIPUMEHATH PA3JIMYHBIE METOJbI MPU MOUCKE U
orbope wuHpoOpMalUMU, HEOOXOAUMON [UIsl BBINOJHEHUS Y4e€OHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh ONBIT HMCIHOJb30BaHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTHUMalbHYIO  (QOpMy  MpeacTaBiIeHUs
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyUYHbIM $3bIK B KauyecTBE CpeACTBa MpH paboTe cC
XUMUYECKOM uH(pOpMaIMell: NPUMEHATh MEXIpeAMETHbIe ((usudyeckue Hu
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HaIJISTHOCTH.

OByajieHUe YHHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM eCTBUSIMU:

3aJ1aBaTh BOIIPOCHI MO CYILIECTBY 00CYK1a€MOI TeMbI B X0/1€ iMajora u/miu
JTUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBaThb CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBITTOJHEHMSI MPEJI0KEHHOM 3aauH;

BBICTYNATh C IPE3EHTalUEl pe3yJbTaTOB IMO3HABATEIBHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU IIPU BBIOJIHEH NN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOTro npoekTa u (OpMyJIUpOBaTh BHIBOIbBI
[0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM IMYyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

OBjaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENIbHO IJIJAHUPOBATh W OCYIIECTBIIATH CBOK IIO3HABATEIBHYIO
NesATEIbHOCTh, Ompenensis e€ Leau W 3aJadyd, KOHTPOJMPOBaTH U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii  aJrOpUTM JAEUCTBUI IpHU
BBIMIOJTHEHUH Y4E€OHBIX UM HCCIENOBATeNbCKUX 3aJad, BbIOMpaTh Haubosee
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3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4€TOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JIEATEIILHOCTH HAa OCHOBE CaMOaHAIIN3a
Y CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJTACC

[IpenMeTHble pe3ynbTaThl OCBOEHUSA Kypca «Opranudeckas XuMUSD)
OTPAKAIOT:

c(OPMHUPOBAHHOCTh MPEACTABICHUN O XHUMHUYECKOW  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TIO3HAHHH SIBICHUI
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS] TPAKTUYECKUX 3a/1ad
U 9KOJOTM4e€CKHM 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[I0POBBIO M MPHUPOAHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XMMHYECKMX 3HAHWH, KOTOpas  BKIIIOYAET:
OCHOBOITIOJIATAKOIIME TOHATHA (XMMHUYECKMM DJJIEMEHT, aTOM, 3JIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAIEHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTass U COKpalll€HHAs), MOJIb, MOJISIpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paguKall, U30MEPHUsI, U30MEPBI, TOMOJIOTHUECKUN DS, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCJIOPOA W a30TCOAEpKAIIUE COCIUHEHUS, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBbIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsi CTPOCHUS
oprannueckux BemiecTB A.M. ByTiepoBa, 3aKOH COXpaHEHMsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XWMHUH; MUPOBO33PEHUECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOHN AEATEIBHOCTH YEJIOBEKA,;

c(hOpPMHUPOBAHHOCTh YMEHHU BBIABIIATH XapaKTEpHbIC MPU3HAKU TOHATHA,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpHU
ONMCAHUM COCTaBa, CTPOCHHUS U MIPEBPALLICHUI OPTraHUYECKUX COETMHEHMIA;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMya OpraHMYECKMX BEIIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBIIMBaTh MOJIETM MOJIEKYJl OPTraHMYECKHX BEHIECTB I WLIIOCTPAIlUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUs), JaBaTh MM Ha3BaHUSA I10
cuctematudeckoir Homenknarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIBHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopMalbIerul], aleTaabIeru, MypaBbUHas
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KHUCJIOTA, YKCYCHAsi KUCJIO0Ta, OJIECMHOBAs! KUCJIOTA, CTEAPUHOBAsI KUCJIOTA, TIII0K034,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEIACNATh BHUJbI XUMHUUYECKOM CBSI3U B
OpraHUYeCKUX COCIMHEHUAX (OJMHAPHBIC U KPaTHBIC),

c(hOpPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH IOJIOKCHUS TEOPUH CTPOCHUS
oprannueckux BemecTB A.M. bytiepoBa miis oObICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa MU CTPOCHUS; 3aKOH COXPAHECHUSI MACChI BEILIECTB;

chOpPMHPOBAHHOCTh  YMEHHM  XapaKTEpHW30BaTh COCTaB, CTPOCHHUE,
dbu3nyeckue M XUMHYECKHE CBOMCTBA TUIHMYHBIX IPEACTABUTENICH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWJICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOID,
TIIMIEPHUH, (PEHOJI, alleTalIbJIeTH/l, MypaBbHUHAs M YKCYCHas KHUCIIOTHI, TJIHOKO03a,
KpaxmaJ, 1eJUII0J03a, aMUHOYKCYCHAsl KMCJI0Ta), MWILTFOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMHM YpPaBHEHHUSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTH YMEHUSA XapaKTEepU30BaTh HMCTOYHHUKH
VTJIEBOJIOPOJHOTO  ChIpbsl  (HE(Th, NPUPOJIHBIA Ta3, Yrojib), CHOCOOBI HX
nepepadoTKU U MPAKTUYECKOE TPUMEHEHHUE MPOIYKTOB MepepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIYUCICHUS 110 XHUMHYECKHM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEIIIECTB WJIM MIPOYKTOB PEaKIIUHN);

c(hOpMHUPOBAHHOCTh YMEHUN BJIaJIETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJB30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHUS JUIsi TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

chOpMHUPOBAHHOCTh ~ YMEHHH  COOMIOJATh  MpaBuia  IOJH30BAHHS
XUMHUUYECKON TOCYJIOM W Ja00OpaTOpHbIM O00OpyJAOBaHHMEM, a TaKXe IpaBUIIa
oOpalleHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C WHCTPYKIMSIMHU TIO0 BBIMOJHCHHIO
71a00paTOPHBIX XUMHYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATh W BBIMOJHATH XUMHUYECKUN
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTYUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUH OPraHUYECKUX
BEILIECTB, JCHATypalus OCJIKOB MPH HArpeBaHUU, I[BETHBIC PEaKIUu OCIKOB) B
COOTBETCTBMM C TIpaBHJIaMH TCEXHUKH O€30MacHOCTH TIpH OOpaIIeHUH C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABISATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMEHTa B ¢GopMe 3alucu YpPaBHEHHUM COOTBETCTBYIOIIMX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIU3UPOBATH XUMHUYECKYIO
nHpopMaIMio, TMOJy4YaeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);
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chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOMATh  TpaBUja  OKOJOTUYECKH
[EJIeCO00Pa3HOr0 TOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpPaHEHHSI CBOETO 3[I0POBbS M OKPYKAKOIIEH MPUPOIHON CpEelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMasi cMbIca mokazatens [1/IK, mosicHaT, Ha mpuMmepax CcrmocoObl
YMEHBIICHUS W TMPENOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJIOBEKA;

TUTsT 00YYaIONUXCS ¢ OTPAaHUYCHHBIMA BO3MOKHOCTSIMHU 3I0POBBSI: YMCHHE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUI;

JUISL CHENbIX U CIHA0OBUIAIIMX OOYYAIOIIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpains nms 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHUS Kypca «OOIass W HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(hOPMUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOM COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIU XUMHHM B TIO3HAHUM SIBJICHUI
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs MPAKTUYECKUX 3a7a4
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE CUCTEMOM  XHUMHYECKUX  3HAHUM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAralONIUe MOHATHSA (XUMHUYCCKHH 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHas, MOHHAsS, METAJUTMYECKasi, BOJOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUMBl XUMHUYECKUX  PEAKUHA, PpacTBOp, DJEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOIMALINAS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (T€Opus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPaHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUSI SHEPTUU
MpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMMWH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlUe B OCHOBE MOHUMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYCCKOM NESITEIILHOCTH YEJIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHHU BBISABIATh XapaKTEpPHbIC MPU3HAKH TOHATUMH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTaHUYECKUX BEIIECTB U WX MPEBpaIlCHUM;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIIOIH30BATh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKIUH,
cucrematudeckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
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HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAs COAA, MUPUT U IPYTHE);

c(OPMHUPOBAHHOCTh ~YMEHUW  OMNpENEATh BaJEHTHOCTh U  CTENEHb
OKHCIICHHUSI XUMUYECKUX JJIEMEHTOB B COEAMHEHHUSX PAa3JIM4YHOTO COCTaBa, BUL
XUMHUYECKON CBA3M (KOBAJICHTHAsl, WOHHAs, MeETAJIMYECKas, BOJAOpPOAHAsi) B
COEJIMHEHHUSX, TUI KPUCTALTMYECKON peIETKH KOHKPETHOrO BellecTBa (aToOMHasl,
MOJIEKYJIIpHAsi, MOHHAsI, METaJUTMUecKas), XapakTep CpeAbl B BOJHBIX PacTBOpax
HEOPraHUYECKHUX COCIMHEHUI;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHABJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K OMNpeAeNEHHOMY Kiaccy/rpymnie
COEIMHEHUH (MPOCThIC BEIMIECTBA — METAJUIBI U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICT MEPUOJIUYECKOrO 3aKOHA
AWM. MeHneneeBa W JIEMOHCTPUPOBATH  €r0  CUCTEMATHU3UPYIOIIYIO,
OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKMX 0JJeMEHTOB 1-4 mnepuonoB Ilepnoanyeckol CUCTEMBI
xumMuaeckux 3jemeHToB .M. MeHneneeBa, WCHOIb3yS IOHATHSA «S-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAMHEHUMN
1o nepuojam u rpynmam [lepuoguyeckon cHCTEMbBI XUMHUYECKUX 3J1eMeHTOB J[. 1.
Meneneena;

c(hOpPMHUPOBAHHOCTh yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH) OOIIUE
XAMHUYECKHME CBOWMCTBA HEOPraHWYECKHUX BEIIECTB  pPAa3lIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T€HETHUYECKOW CBSA3M MEXIY HEOPraHWYECKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATh XUMHUUYECKUE PEAKIUU IO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
s dexTy peaknuu, U3MEHEHHMIO CTEIEHEH OKHCIICHHS JJIEMEHTOB, O0OPaTUMOCTH
peakiiy, y4acTHIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABISATh YPABHEHHS PEAKIMI pPa3IMYHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO OOMEHa, YYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT J0 KOHIIA;

c(hOPMHUPOBAHHOCTh yYMEHUW TPOBOJIUTH pPEAKIUU, MOATBEPKIAIOIINE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
BEILIECTB;

c(hOPMHUPOBAHHOCTh YMEHHM pPaCKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKLUM;

cOPMHUPOBAHHOCTh  YMEHUU  OOBSACHATH  3aBHCHMOCTh  CKOPOCTH
XUMHUYECKON peakIuu OT pa3IudHbIX (PAaKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHUSI B 3aBUCHUMOCTH OT BHEIIHEr0 BO3JCHCTBUS (TIPUHIUII
Jle llarenbe);
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c(OPMUPOBAHHOCTh YMEHUH XapaKTEepPH30BaTh XUMHUYECKHE TMPOIECCHI,
JeKalue B OCHOBE IMPOMBIIUICHHOTO MOMYyYEHHUsI CEPHOW KHCIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH BBHIYHMCICHHUS C HCIOIb30BAaHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta3oB
IpU XUMHYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOro 3¢ (dekTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChI
BEIIECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTHH;

chOpPMUPOBAHHOCTh ~ yMEHHMHM  COOJIOAATh  TpaBHJIAa  MOJIH30BAHUS
XUMHUYECKON TMocyaoi W 1abopaTOpHBIM OOOpYJOBaHHEM, a TakXe IpaBuiia
oOpallleH!s] ¢ BEIIECTBAMHU B COOTBETCTBMM C HMHCTPYKLUMSIMH IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHYECKUX OMBITOB;

c(hOPMHPOBAHHOCTh YMEHUHW IIJIAHUPOBATh M BBIMOJHATH XUMHWYECKHHA
HKCIEPUMEHT (pa3/IOKEeHHE MEpPOKCHIa BOJOPOAA B MPUCYTCTBUU KaTajau3aTopa,
OTIpE/IeNICHUEe CpEeAbl PpPAacTBOPOB BEIHIECTB C TIOMOMIBIO YHUBEPCAIHBHOTO
WHANKATOpa, BIUSAHAE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIIvH,
peakiy MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIMu Ha cyibdar-, KapOooHaT- U
XJIOpU-aHHOHBI, HA KaTHOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIBHBIX 3a/ad T0
TeMaM «MeTtamey B «HeMeramib»y) B COOTBETCTBHHM C TPABWJIAMH TEXHHUKH
0e30macHOCTH IpU OOpallleHUH C BELIECTBAMH U J1abOpaTOPHBIM 000pPYI0BaHUEM,
NPEJCTaBISITh PE3yAbTaThl XUMHUYECKOTO JKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUil W (OPMYyITUPOBATH BHIBOJABI Ha OCHOBE
ATUX PE3YNHTATOB;

cOPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJY4aeMyH0 M3 pa3HbIX HCTOYHUKOB (CpEICTBA MAacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIfOJaTh  MpaBWja  IKOJOTHYECKH
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MNPUPOJHOW Cpelbl, OCO3HaBaTh
OITACHOCTbH BO3/ICHCTBUS HA )KMBBIC OPTaHU3MBI OTIPEICTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHAT, Ha TpuMepax crmocoObl YMEHBIICHUS |
IPEeIOTBPALICHHS UX BPEIHOTO BO3ACUCTBUS HAa OPTaHU3M UYEJIOBEKa;

U1 00y4arolUXCs C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/IOPOBBSI: YMEHUE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX IOCTYIHBIX METOAAX TIMO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUIA CJENbIX W CHA0OBUIANIMX OOYyYaloUIMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyiL.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIE (LM (pPOBbLIE)
KoaunvecTBo yacoB

Ne ni/n
TeM MPOrpaMMbl o0pa3oBaTejibHbIE PeCypChl

Konrpoabnbie  IIpakrnuyeckue
Bcero

padoThI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMUH
[Ipeamer oprannueckoit xumuu. Teopust
bed P P https://lib.myschool.edu.ru
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro o pasneny 3
Paznea 2. Yraesogopoasi
2.1 [IpenenbHbIE YTI€BOAOPOIbI — AJTKAHBI 2 https://lib.myschool.edu.ru
29 Henpenenbable yrieBoaopoabl: alKEHBbI, 5 1 https://lib.myschool.edu.ru
' aJIKaINEHBI, aJTKUHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2 https://lib.myschool.edu.ru
24 IIpupoHbIE HICTOYHUKH YIIIEBOJOPOIAOB U 3 1 https://lib.myschool.edu.ru

ux nepepadoTka
Hroro 1o pasneny 13

Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
https://lib.myschool.edu.ru

3.1 Crupter. @enon 3
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Anpaerunpl. KapOOHOBBIE KUCITIOTHI.

3.2 CnoxHsie 3hupb !

3.3 YrneBoabl 3
Wroro no pazueny 13
Pa3nen 4. A3oTcoaepikaiye opranudeckne coelMHeHus1

4.1 AMMHBI. AMUHOKHCIIOTHI. benku 3
Hroro o pasneny 3
Pa3zaea S. BeicokoMoieKy/JIsipHbIe COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMmbl

Ne i/

Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUM

Crpoenue atomoB. [lepuoanueckuii 3akoH
11 u [lepronnueckas cucTeMa XUMHYECKUX
anemenToB /1. . Meneneena

19 Ctpoenue BemecTBa. MHOrooopasue
' BEIIIECTB

1.3 XHUMHYECKUE PEAKITUN
Hroro no pazgeny

Pa3nen 2. Heoprannyeckasi XuMust
2.1 MerTamnsl
2.2 HemeTamier

23 CBs13b HEOPraHMYECKUX M OPraHMYECKHX
' BEILIECTB

Hroro no paszneny

Pa3zngena 3. XumMus U ;KM3HL

3.1 XUMHUSA U KU3HD

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KITACC

KoauuecTBO 4acoB

Bcero

17

34

KoHnTpoJubHbIe
padoThI
1
1
2

24

IIpakTHYeckue
padoTshI

1

1

3

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xnace/ Pymsutuc I'.E., ®enpaman @.1°., AkunonepHoe
obmectBo «M3marenscTBO «IIpocBeiieHne»

» Xumus, 11 knacc/ Pynzutuc I'.E., ®enpaman @.I°., AkionepHoe
obmectBo «M3narenscTBO «IIpocBemieHne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

VYpoku B 10 knacce: nocodue s yuutens/H. H. IM'apa. M.: [Ipocsemenune, 2021
YMK I'.E. Pymzutuca u @.I'. ®enpamana

VYpoku B 11 knacce: nocodue st yuutenst/H. H. I'apa. M.: [Ipocsemenne, 2021
YMK I'.E. Pym3utuca u @.I'. ®enpamana

H.H. T'apa. Xumus. 3agadunuk ¢ «nomoutHukom». 10-11 kmaccel: mocobue st
yuamuxcs oomeoodpasoar. opranuzanuii. — M.: IIpocsemenue, 2022.
AM.Pagenxuit. Xumus. uaaktuueckuid Mmatepuai.10-11 kmaccel: mocodue st
yuuresnen odmeoodpaszosar. Opranuzauuid. — M.: IIpocsenienue, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI
CETU UHTEPHET

http://chem.rusolymp.ru Opranudeckasi XUMUsI: SJICKTPOHHBINA Y4COHUK
IUJIS1 CPETHEM TIKOJIbI

https://resh.edu.ru Poccuiickas 31eKTpoHHas IIKOJIa

http://www.chemnet.ru Tazera «Xumus» u caiit i yuurens «5 uay Ha
YPOK XUMHH»

http://him.1september.ru Eaunas komtekuus L{OP: [Ipeamernas
KOJUJIEKIIAA « XUMHUSI»

http://school-collection.edu.ru/collection/chemistry EcrectBenno-
Hay4HbIe dKcriepuMeHThl: xumus. Komnekuus Poccurickoro
00111e00pa3oBaTeNbHOTO TOpTaia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoii

http://www.alhimik.ru Bcepoccuiickast omumnnana mKoJIbHUKOB 10
XUMHAH

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: JICKTPOHHBIH
y4eOHUK

http://www.hemi.nsu.ru OTKpBITBIA KOJUTSIHK: XUMUSI

http://www.chemistry.ru /IucraHmuoHHast OJIMMIINALA IO XUMHHU:
TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOEKT

http://kvant.mccme.ru Haydno-momyssipHbIi (PU3UKO-MaTEMATUICCKHIA
xypHai "KBant"
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