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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHus
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
obpazoBanuu B Poccuiickoit deaeparuny, TpeboBaHUN K pe3yjbTaTaM OCBOSHUS
dbenepanbHOil  00pa30BaTEILHON MPOTPAMMBI CPEIHETO O00Iero oOpa3oBaHUs
(®OIT  COO), mpencraBieHHbix B DenepalbHOM  TOCYJApPCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yu€rom Konneniuu npemnoaBanus yueoOHOTo
npenMera « XuMus» B o0pazoBarenbHbIX opranu3anusx Poccuiickoit denepanmu,
peanu3yNMX OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI, © OCHOBHBIX MOJOKCHUN
«Crpareruu passutus BocnuTanus B Poccuiickont @enepanun Ha niepuof 10 2025
rona» (Pacnopsixenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

PabGouass mporpamma Bocnutanuss MOY COIIl c. CmoneHnka peaiu3yercs
Yyepes3 UCIOJIb30BaHNE BOCIIUTATEIHLHOTO TOTEHITMAIA YPOKOB XUMHUHU

OcHOBY MOAXOA0OB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K ONpPENEIECHUIO
oO1iel crpareruy 00y4eHusl, BOCHUTaHUS U Pa3BUTHs 00YYaIOLIUXCSl CPEICTBAMU
yaebHoro npeameta «Xumus» 1751 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHuentyainbuple nojioxkeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJIEp)KaHusl, Ppe3ylbTaToOB OOyUeHUs U TpPeOOBAHMH K YpPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMMU
00111€00pa30BaTEeIbHON  OpraHU3alliy, SIBISETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKWAT 3aBEepUIAIONIMM O3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX LEHHOCTEH, NPHUCYLIUX
LEJIOCTHOM CHUCTEME XUMHYECKOIOo O00pa3oBaHMA. OTH LEHHOCTH KacaroTCs
IO3HAHMSI 3aKOHOB MPUPO/BI, (POPMUPOBAHNS MUPOBO33PEHUS U OOILEH KYIbTYpHhI
YeJIOBEKA, a TAK)KE dKOJOTMYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 37]0POBBIO
U TpUponHOM cpene. Peanusyercs xumuueckoe oOpa3zoBaHHe OO0y4aroUIMXcs Ha
YpOBHE CpeIHEero o0111ero 00pa3zoBaHus CPeACTBAMH yUeOHOTO MpeaMeTa « XUMUs,
coliepKaHUE M TOCTPOCHHE KOTOPOrO OIpPEAENECHbl B IMporpamMme Mo XHUMHH C
y4€TOM cCHeuu(PUKA HAayKHl XUMHH, €€ 3HAUYC€HHs B TO3HAHUU MPUPOALI U B
MaTepuaibHON J)KM3HU OOIIECTBA, a TAKXKE C yUETOM OOLIMX LieNed W MPUHIUIIOB,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEIHEro OOLIEro
obOpazoBanust B Poccuiickoit deneparum.

XuMUsl KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOyio poJib B
COBPEMEHHOW IMBWJIM3ALMK, B CO3JaHUU HOBOM 0a3bl MaTepuaibHOU KYJIbTYpHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHPOBAHUE PALIMOHATILHOTO HAYYHOT'O MBIIUICHHUS, B
CO3JaHUE LIEIOCTHOIO MPEACTABICHHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OpUPOABl U YeJIOBEeKa, KOTOpoe (QopMUPYETCS B XMMHHM Ha OCHOBE IMOHHUMAHMUS

Mepenar vepes Anaaok 20.09.2023 05:20 GMT+03:00 / \

10739fle-c457-468d-b1fl-5eb523d648fc | I::L

Crpanwua 2 13 40 \

"/



BELIECTBEHHOI'O COCTAaBa OKPY>KAIOLIETO MUPA, OCO3HAHUSA B3aUMOCBSI3ZH MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMHU IIPUMEHEHHUSL.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUS CTaJla
HEOTHEMJIEMON YacThI0 MUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa M JKM3HU Kaxaoro ujeHa oOuniectBa. CoBpeMEHHass XMMHS KakK Hayka
CO3MJIAaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBJ€HAa Ha pEIICHHE
rJ100aNbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM,
AHEPTreTUYECKOM, MUIIEBOM, IKOJIOTHIECKOIM 0€30IMaCHOCTH U OXPaHbl 3JI0POBbSI.

B coorBercTBUM ¢ 0OOmIMMHU LENSIMM M MNPUHLOUIAMH CPEJHET0 OOLIEro
oOpazoBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YpOBEHb
M3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIECIIHOTO BKIKYEHUS B JKU3Hb COLMYMa, MPOIOJIKECHHUS
00pa3oBaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XMMUEH.

CocraBngomuMu  npeameTa  «XUMHs»  SABISIOTCA  0a30Bble  KypChl —
«Oprannyeckas xumus» u «OOmas U HEOpPraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUS KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU MO0 HEOPTAaHUYECKOM XUMUHU (C BKIIOUCHHEM 3HAHUU W3 OOIIEH XUMHH) U
OpraHnYeCcKOu XUMHUH. POPMHUPOBAHUE NAHHOM CHUCTEMBI 3HAHUU IPU WU3YyYECHHUU
npeaMera O00ecrneyrMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa coaepkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» cOopMHUpOBaHAa B IMpOrpaMMe IO XUMHUH Ha OCHOBE
CUCTEMHOTO TIOJIX0/la K M3Y4YEHHMIO Y4yeOHOTrO MaTepualia U 00YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeaenEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHn4ecKOd XUMHUHU BEIEeCTBa
paccMaTpUBAIOTCSI Ha YPOBHE KJIACCUYECKON TEOPUU CTPOCHHUS OPTaHMYECKHX
COCIMHEHMI, a TakKe Ha YPOBHE CTEPEOXMMHYECKHMX U  3JIEKTPOHHBIX
IpEeICTaBICHUN O CTPOCHUH BelecTB. CBeieHHs 00 U3y4aeMbIX B Kypce BeIecTBax
JAI0TCSl B PAa3BUTUU — OT YIJIEBOJOPOJAOB JIO0 CIOXKHBIX OMOJIOTMYECKU aKTHBHBIX
COeMHEHHH. B Kypce  OpraHM4ecKOM  XUMHUM  [OJY4arOT  Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs NMEPBOHAYAIBHBIC
MPE/ICTABICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOI peaKIuu.

[log HOBBIM yrjaoMm 3peHusi B mpeameTe «XuMmus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBI HAa YPOBHE OCHOBHOTO oOwIero oOpa3oBaHMs
TEOpETHUUECKU MaTepuanl U (AKTOJIOTUYECKUE CBEIEHUS O BEUIecTBaxX M
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHS» OOYyYaloIUMCsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUCHUE
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NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJIOJIOTHYECKUX TTO3HIIHM,
rIy0oke TOHSATh HMCTOPUYECKOE H3MEHEeHHe (QYHKIHMA STOro 3akoHa — OT
006001aro1Iel 10 0OBSICHSIONIEH 1 MPOTHO3UPYIOLIESH.

Ennnas cucrema 3HaHMM O BOKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBax W NMPUMCHCHHH, a TAKXKE O XUMHUYCCKUX PEaKIUSX, UX CYIIHOCTU H
3aKOHOMEPHOCTAX MPOTEKaHUs HomnoJHseTca B Kypcax 10 u 11 kinaccoB anementamu
coJiepKaHus, UMEIOMIMMH KYJbTYPOJIOTHUCCKUNM M TPUKIIATHON XapakTep. IDTH
3HaHUS CMOCOOCTBYIOT TMOHMMAHHUIO B3aHMMOCBSI3M XUMHUU C JPYTUMH HayKamH,
PacKpBIBAIOT €€ POJIb B MO3HABATEIHHON U MPAKTUYECKON JESTEIHHOCTU YEIOBEKa,
CIOCOOCTBYIOT BOCTIMTAHHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
Y IPAKTUICCKUX MPUIIOKEHUN XUMHUH, IIOMOTAIOT BRITYCKHUKY OPUEHTHPOBATHCS B
OOIIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TpoOJeMaxX, CBS3aHHBIX C XHMHEH,
KPUTUYECKU OCMBICIIMBATh HH(POPMAIMIO U TPUMEHSTH €€ JJIs1 MOMOTHEHUS 3HAaHUH,
pEIICHNUS MHTEIICKTYAIbHBIX M SKCTICPUMEHTAJILHBIX NCCIIEA0BATEILCKUX 3a1a4. B
IIEJIOM COfIepKaHrue y4eOHOTO MpeaMeTa «XHUMHsS» JTaHHOTO YPOBHS H3yYCHHUS
OPUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYUAIOIIMXCA MUPOBO33PEHYECKON OCHOBBI
JUIsE TIOHUMaHug (UIoCOPCKUX HIeH, TaKUX Kak: MaTepuaibHOE EeIUHCTBO
HEOPTaHWYECKOTO W OPTAaHMYECKOTO MHUPA, O0YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, TIO3HABAEMOCTH MTPUPOIHBIX SBJICHUNA MTyTEM SKCTIEPUMEHTA
U pelIeHUsT TPOTUBOPEUMA MEXKIYy HOBBIMM (akTaMu W TEOPETUYECKUMHU
IPEANOCHUIKAMH, OCO3HAHUE POJIM XMMHUH B PEIICHUH YKOJIOTHYCCKUX MPoOJeM, a
TaKke Mpo0JeM cOepekeHUsT IHEPTETUIECKUX PECYPCOB, ChIPbS, CO3aHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmmane pemieHus 3aad  BOCIUTAHUSA, Pa3BUTHS M COLMAIU3ALUU
oOydJaronuxcss MPHUHITHIC MPOTPAMMON IO XUMHUHU TMOAXOABl K OMPEIETICHUIO
CoIepKaHUsl © TOCTPOSHHUS TpeIMeTa MpeaycMaTpuBaloT (HOPMHUPOBAHUE
YHUBEPCAIBHBIX YICOHBIX ICHCTBHUM, MIMCIOIIMX 0a30BOE 3HAUCHUE TS Pa3THIHBIX
BUJIOB JICATEJILHOCTU: pelIeHUus TMpooOsieM, IOWCKa, aHaiau3a W 00paboTKU
uHboOpMaIK, HEOOXOAMMBIX JUIsi TMPUOOPETEHUS OIbITa MPAKTUYECKOH W
UCCJIEIOBATEIILCKON JIEATETbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IO3HAHHUH
XUMUH.

B mpaktuke mnpemojaBaHuWs XWMHH KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 O0IIeTro 00pa3oBaHuMsl, PU ONPEACIICHUN
coJiepKaTeIIbHOM XapaKTePUCTUKH IIeJIed HW3YYCHHS MpeaMeTa HalpaBJICHHEM
NIEPBOCTEIICHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHUE OCHOB
XUMUYECKON HAayKH Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOM
JIESTETPHOCTA YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOIMYECKOW TOUKH 3PEHHSI TaKOW MOJXOJ] K OMPECICHHUIO Ieel HU3ydeHus
MIpeAMETA SIBJISIETCS BITOJIHE ONIPABIAHHBIM.
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CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IENIAMH HW3YYCHHS TpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBSIIOTCSA:

e (¢dopMuUpOBaHHME CHUCTEMbl XMMHUYECKMX 3HAHUMW KaKk  BaKHEHIIeH
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHOM KapTHHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIe MOHATHUS, (PyHIaMEHTANbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U TMOHUMAHUE CYIIHOCTH IOCTYITHBIX
0000111eHNI T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C HICTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (opMupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIIECTB M XUMHUYECKHUX PEAKIINi, HCOOXOIUMBIX JIJIsl PUOOPETEHUS YMEHUH
OPUEHTHUPOBATHCS B MHUPE BEIHIECTB M XUMHUYECKUX SIBIICHUN, UMEIOIINX
MECTO B MPHUPOJIE, B TPAKTUYECKON U MOBCETHEBHOM KU3HH;

e pa3BUTHE YMCHHUI U CITIOCOOOB JACATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM 1
OOBSCHEHHEM XHWMHYECKOTO DJKCIEPUMEHTAa, COOJIOJCHUEM TMPaBUI
0e3011acHOr0 OOpaIeHHUS C BEIIECTBAMH.

Hapsiny ¢ aTum, comepikaTellbHasi XapaKTepUCTHKA TIeJIeH U 3a7a9 U3ydeHus
MpeaMETa B MporpaMMe TI0 XUMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMHM TIPHOPUTETAMHU B CHCTEME CpeaHero ooOmiero odpazoBanus. CerojHsi B
NPernoJjaBaHuy XUMUU B OOJIBIICH CTENIEHN OTIAETCs MPEANOYTEHUE MPAKTHUYECKON
KOMITOHEHTE COJepKaHUsi OOyYeHHsS, OPUCHTUPOBAHHOW HA TMOATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alluy, BIAJCIONIETO HE HabopoMm
3HaHWM, a (DYHKIIMOHAJIHLHOW TPaMOTHOCTHIO, TO €CTh CHOCOOAMH M YMEHUSIMHU
AKTUBHOTO TOJyYEHHUs 3HAHUN ¥ IPUMCHEHHS UX B PEATbHOM KU3HU TSI PEIICHUS
MPaKTUYECKUX 3a71a4.

B cBs13u ¢ 3TUM Npu U3yYeHUU NpeIMeTa « XUMHUS JOMUHHUPYIOIIEE 3HAUCHHE
IpUOOPETAIOT TaKKE LEH U 33/1a4H, KaK:

aganTamnys 00y4arolmuXcsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHupOBaHWE  WHTEJUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSITEIIHHOMY MPHUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYaIMSIX, CBSI3aHHBIX C BEMIECTBAMH U UX
MIPUMEHEHUEM;

dbopMmupoBaHre y O0O0yYarolmUXCs  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEpPCAIbHOE 3HAYCHHE /I Pa3JIMYHBIX BHJIOB
JeSATEeTBPHOCTU: PEIIeHUs] TPo0sIeM, TTOUCKa, aHaln3a U 00paboTku uHbOpMAIIIH,
HEOOXOIUMBIX JJII MPUOOPETEHUS OTIbITA JACSTEIHHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TIO3HAHWU XWMHHU, 4 TAKXKE /I OLEHKH C TO3UIUN DKOJOTHYECKOU
0€30macHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKHX MPOIIECCOB HA OPTaHU3M
Yes0oBeKa U MPUPOTHYIO CPEy;
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pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00yUYaroIMMXCs: CIOCOOHOCTH CAMOCTOSITENIHHO MPUOOPETATh HOBBIE
3HAHUS 110 XHMHH B COOTBETCTBUH C )KH3HCHHBIMHU MTOTPEOHOCTSIMHU, HCIIOIH30BATh
COBpEMEHHbIC MH(DOPMAIIMOHHBIC TEXHOJOTHH I IOMCKA W aHajau3a y4eOHOU W
HAYYHO-TTONYJIIPHON HHPOPMAITIH XUMHUIECKOTO COJICPIKAHNS;

(dbopMHpOBaHKE U Pa3BUTHE Y 00YUAIONINXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJIFO1aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NPH IUTAHUPOBAHWHM W TPOBEICHUU XUMHUYECKOTO
IKCIIEPUMECHTA;

BOCIIUTaHWE Y OOydYarommxcsi YOSKIAEHHOCTH B TYMaHHUCTHUYECKON
HAIPABJICHHOCTH XUMHUH, €€ BaXXHOW pOJIM B PEIICHUH IIIOOATBHBIX MPOOJIEM
paIOHAIBHOTO TTPUPOJIOTIOIL30BAHUS, TIOMOJIHEHUS DPHEPTETHYSCKUX PECYpPCOB U
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEpeKHOTO
OTHOIIICHUS K TPUPOJIC M CBOCMY 3J0pPOBBIO, a TaKXe MPUOOPETCHHS OIbITa
UCTIOJB30BAaHUS TIOJNyUYEHHBIX 3HAHWW JUIS TPHHATHS TPAMOTHBIX PEIICHUH B
CUTYAIUsX, CBI3aHHBIX C XUMHUECKUMU SIBJICHHUSMH.

B ydeOHOM 1maHe cpemHero oOIero oOpa3oBaHUS MPEIMET «XUMUSD»
0a30BOr0 YPOBHS BXOAMT B COCTaB MpeaMeTHOW o0jacTn «EcTecTBEeHHO-HAyYHbIC
MIPEIMETHIY.

OO1ee yrco 4acoB, OTBEAEHHBIX ISl M3YUYCHUS XUMUH, Ha 0a30BOM ypOBHE
cpeaHero odiiero oopazoBanus, coctariseT 68 yacos: B 10 kinacce — 34 yaca (1 gac
B Henento), B 11 kmacce — 34 gaca (1 gac B Heienio).
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COILEPKXAHUE OBYYEHUASA
10 KVIACC
OPT'TAHUYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUM

[IpeaqmeT oprannyeckor XUMHUH: €€ BOSHUKHOBECHHUE, PA3BUTHUE U 3HAUEHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopus CTPOEHHS OpPraHUYECKHUX
coenunenuiit A. M. bytiepoBa, e€ ocHOBHbIE MTOsI0OkeHUSI. CTPYKTYpHBIE (DOPMYIIBI
OpraHMYeCKuX BelecTB. ['omomorus, wusomepusas. XHUMHUYECKass CBA3b B
OPTraHUYECKUX COETMHEHUSAX — OJMHAPHBIE U KPATHBIC CBSA3H.

[IpencraBiaenne o KiacCHU(pUKAMU OpraHUYECKHX BemiecTB. HoMeHkmaTypa
OpraHUYEeCKUX COEIUHEHUN (CUCTEMaTHYecKas) W TpHUBUAIbHBIE Ha3BaHUSA
BAKHEHUIIINX MPEICTABUTENIEN KIIACCOB OPTAHUYECKUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHMYECKUX BELIECTB U MaTepuallaMy Ha X OCHOBE,
MOJICTMPOBAHUE MOJEKYJ OpPraHUYECKUX BEIIEeCTB, HAONIOJCHHE W OIHUCAHUE
JEMOHCTPALMOHHBIX OIBITOB II0 IPEBPAICHUI0 OPraHUYECKUX BEIIECTB IPH
HarpeBaHuu (IJIaBjieHUEe, OOYTIMBAHUE U TOPEHHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTWYECKMH psa. MeraH u 3TaH —
OpOCTEHIINE MPEACTABUTEIN AJKAHOB: (PU3WYECKHE W XHMMHUYECKHE CBOMCTBA
(peakuuu 3aMmellleHuss M TOPEHHUs), HAXO0XKJIECHHWE B MPHUPOJE, MOJIy4YEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUN pAl. DTHIEH U HPONUIEH —
OpocTeHiline MNpeACTaBUTENN aJKEHOB: (U3MUEeCKHe M XUMHYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHMS, TaJOTCHUPOBAHUS, THApPATALUMU, OKHCICHUA W
MOJIMMEPU3ALINH ), TOJTyYeHHUE U IPUMEHEHUE.

Ankanauensl: OytaaueH-1,3 um metunOyragueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHUE CBOMCTBa (peakuus nojaumepusauuu). IlomyuyeHue CUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— TPOCTEHIIMN TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHE, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA (peakuuu THIPUPOBAHMS, TAJIOT€HUPOBAHUA, THIpaTaIlIH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apensl. bensoin: cocraB, crpoeHue, (pU3MYecKre U XMMHYECKHE CBOMCTBA
(peakuuu raJJoreHUpOBaHNs M HUTPOBaHMS), MOJy4YCHHE U NIpUMeHeHue. Tonyon:
cocmas, cmpoenue, @usuyeckue U  XuUMUyeckue  ceolicmea  (peaxkyuu
2a102eHUPOBANUSL U HUMPOBAHUSL), NoIyyeHue u npumerenue. TOKCUYHOCTh apEHOB.
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I'eneTnueckas CBA3b MEXAY YIJIEBOAOPOJAMM, NMPUHAJIEKAMMMA K Pa3IHYHbIM
KJIACCaM.

[IpupoaHbIE MCTOYHUKHM YII€BOAOPOAOB. I[IpupomHbiii ra3 U NOIyTHBIE
HepTsaupie Ta3pl. Hedtp u €€ mpoumcxoxnaenue. CrocoObl mepepadoTKu HEPTH:
MEPErOHKA, KPEKUHI (TEPMUYECKUN, KATAIUTUYECKU), NUpoiau3. IIpoaykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITY. KameHHbIi
yroJjib ¥ MPOAYKTHI €ro NepepadoTKu.

OKCIEpPUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M MX IPEBPALLCHUI:
O3HaKOMJIEHHE C 00pa3liaMu IIaCTMAcC, Kay4yKOB U pe3uHbl, KoJutekuu «Hed Ty
U «YTOJIb», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U T'aJIOT€HOIIPOU3BOIHBIX,
MIPOBEICHNE MPAKTHYECKOW PAOOThI: MOJyYEHHUE STUJIEHA U U3YUYEHUE €0 CBOKCTB.

Pacuérnsle 3anaun.

Bbluucnenuss mo ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTA PEAKIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB WU MPOJTYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4eckue coeJMHEHUs

[IpenenpHble OQHOATOMHBIE CHHUPTHI. METaHOJN U 3TaHON: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (peaklWd C AaKTUBHBIMH METaJJIaMH,
raJIOr€HOBOJOPOJAAaMH, TOPEHHUE), NpPHUMEHEHHE. BOJOpOIHBIE CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METAHOIA U 3TAHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroaToMHble  COHUPTHL. JTWICHIJIMKOJIb W  TJIMLEPHUH: CTPOCHHUE,
¢usznyeckue W XMMHUYECKHE CBOWCTBAa (B3aMMOAECHCTBHE CO ILEJIOYHBIMU
MeTaJlJIaMH, KaueCTBEHHasl peakllds Ha MHOIOATOMHbIE CHIHPTHI). JleficTBuEe Ha
opranusM yenoBeka. [[puMeHenre rnunepruHa u STUIIEHTJINKOJS.

@deHod: CTPOCHHE MOJIEKYNbI, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth (penona. [Ipumenenue denomna.

Anpneruapl U kemowuwvl. DopMmanbIerull, alueTAIbIACTHI: CTPOECHHUE,
du3nyueckrue M XMMHUYECKHE CBOMCTBA (pEaklMM OKUCIEHUS U BOCCTAHOBJICHUS,
KauyeCTBEHHBIE PEAKIMH ), [I0JYyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE IIpe/IebHbIE KAPOOHOBBIE KUCIOThl. MypaBbUHas U YKCyCHAsI
KUCJIOTBI: CTpOEHHUE, (hU3NMUecKUe U XUMUUECKHE CBOICTBa (CBOMCTBA, O0IIME 1Jis
KJ1acca KHCIIOT, peakius dTepuuKalnn), mojryueHue u npuMmenenue. CreapuHoBast
Y OJIEMHOBAsl KUCJIOTHI KAaK MPEACTABUTENH BBICIIMX KapOOHOBBIX KUCIOT. Mbu1a
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOOIIIEE JCHCTBUE.

CnoxHble 3(QuUpbl KakK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['mMaponus
cnoxHbIX 3hupoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrneBoapl:  coctaB, KilaccuuKamus — yrieBojoB  (MOHO-, JU- U
nonmcaxapuabl). [moko3a — mpocTeiimmii MoHOCcaxapua: 0COOCHHOCTH CTPOCHHS
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MOJIEKYJIbI, (PU3UYECKUE U XUMUUECKHIE CBONCTBA (B3aUMOJICHCTBUE C THIPOKCUIIOM
meau(1l), okucnenne ammMuagyHbIM pacTBOpOoM okcuza cepedpa(l), BoccranoBieHue,
Opo’KEeHHE TITIOKO03bI), HAX0XKICHHUE B IPUPO/IE, MPUMEHEHHE, OMOJIOTHYecKas pOJib.
dortocunte3. PpyKTo3a KaK U30Mep TITIOKO3BI.

Kpaxman u mennrono3a kak mpupojHbsie noaumepbl. CTpoeHne kpaxmana u
HeuoNio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KauyeCTBEHHAS PEAKIIHsI C HOIOM).

OKCIepUMEHTAIbHBIE METOAbl HM3yUYCeHHS BEIIECTB M MX TMPEBpAICHUN:
npoBe/ieHue, HaOJI0JICHUEe U OINMCaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOpEHUE
CIIUPTOB, KA4YE€CTBEHHBIC PEAKIUU OJHOATOMHBIX CIUPTOB (OKHCIIEHHWE 3TaHOJIa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anprerunoB (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruapokcumom wmemnu(ll), B3aummoneicTBHE Kpaxmayia C HOJIOM),
IIPOBEICHHUE MTPAKTUYECKON PabOThI: CBOMCTBA pACTBOPA YKCYCHOM KHUCIOTHI.

Pacuérnble 3anaumn.

Boluucnenuss mo ypaBHEHHIO XWMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMM MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIESCTB WU MPOIYKTOB PEAKITHH).

A3oTcozepKale OpraHu4eckie COeTMHEHNS.

AMHHOKHCIIOTHI Kak aM(OTEpHbIE OpraHu4ecKue coeuHeHus. Guznueckue u
XUMUYCCKHE CBOMCTBA aMHHOKHCIIOT (Ha MpuUMepe TIIMIMHA). bronorumdeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTumabr.

benku kak mpupoIHBIE BBICOKOMOJICKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS M TPETHYHAs CTPYKTypa OelKOB. XHUMHUYECKHE CBOMCTBAa OEIKOB:
TUAPOJIA3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKA Ha OCIKH.

OKCNEepUMEHTAIbHBIE METOABl HM3YyYCHHS BEIIECTB M MX TNPEBPAICHUN:
HAOJTFO/ICHUE W ONHMCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpalus OCIKOB MpH
HArpeBaHWH, IBETHBIC PEAKIINN OCITKOB.

BbicokoMouiekyJisipHble COeTUHEHH S

OCHOBHBIC TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOJMMEPU3AINH, CPEIHSST MOJICKYJIApHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIWHCHUNA —
MOJTMMEPHU3AITUS ¥ TIOJTUKOHICHCAITHS.

DKCIepUMCHTAIBHBIE METOABl HM3YyYCHHS BEIISCTB M HMX IPEBPAIICHUI:
O3HaKOMJIEHUE C oOpa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, ITacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3HU.

Peanuzanust MeXnpeaMeTHBIX CBSI3€H MPU U3yYEHUU OPTaHMYECKOW XUMHH B
10 kiacce OCYIIECTBISIETCA YEpe3 HCIIOJIb30BAHWE KaK OOIIHUX EeCTECTBEHHO-
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HAYYHBIX TIOHATUHN, TaK U TOHATUH, SBISIIOMIMXCS CUCTEMHBIMHU JJISi OTIEJbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHKJIA.

OO11ue ecTecTBEHHO-HAyUYHbIE IOHATHUS: SIBJICHHUE, HAYYHBIN (PAKT, TMIIOTE3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukamus, nepruoJuIHOCTh, HAOII0ICHNE,
M3MEpEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

@dusuka: Martepus, SHEprus, Mmacca, aTOM, OJJIEKTPOH, MOJEKyJa,
HHEpPreTUYECKUi ypOBEHb, BEILIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKHE BEIMUMHBI U €AMHULIBI X U3MEPEHMUS.

buonorus: kierka, opranusm, Omocdepa, oOMEH BELIECTB B OpraHU3ME,
(doTrocuHTE3, OMONOrMUECKH AaKTHUBHbIE BellecTBa (OENKH, YIJIEBOMABI, JKHUPHI,
(hepMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HbIE HUCKOMAaeMble, TOIUIMBO,
PECypCHl.

TexHomorus: mHUIIEBbIE MPOAYKTHl, OCHOBBI PAIMOHATHLHOTO THUTAHUS,
MOIOIIIUE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHUE MpenapaTbl, MaTepralibl U3
UCKYCCTBEHHBIX U CUHTETUUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUU

XAMU4eckuii aneMeHT. Atom. fapo aroma, W30TONBI. OJIEKTPOHHAsS
000J104Ka. DHEPreTU4ecKre ypoBHH, NOJTypOBHU. ATOMHBIE opOuTany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmlpeiesIeHUs] JIEKTPOHOB MO OpOUTaIsIM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(UTYpaLUs aTOMOB.

[Tepunonnueckuii 3akoH u [lepuoanyeckas cucremMa XUMUYECKUX SJIEMEHTOB /l.
N. MengeneeBa. CBA3b NMEPUOAMYECKOrO 3aKOHA W llepuoanueckol CHCTEMBI
xuMudeckux aneMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHON TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM H3MEHEHMS CBOWCTB XHWMHMYECKHX DJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTHIX U CIIOXHBIX BELIECTB IO TPyNIaM U TEPUOIAM.
3HavueHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTUH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKasi CBA3b. BHIBl XMUMHUYECKOW CBS3U
(KOBaJICHTHAsI HEMOJIAPHASI W MOJsIpHAas, MOHHAs, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHONW XHMHUYECKOW CBsI3M (OOMEHHBIH U JOHOPHO-
akienTopHbslil). Bomopoanas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBONMCTBA BEIIECTB OT TUIIA KPUCTAJUINYECKON PEIIETKY.
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[TonsTue o nucnepcHbIXx cucremax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPHL.
Maccosas 10151 BelecTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCAVHECHUMN. Homenknarypa
HEOPraHMYECKUX BeIIECTB. ['eHeTudeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIIEKAIUX K PA3JIUYHBIM KJIACCaAM.

Xumuueckass — peakuus.  Knaccudukanus  XUMHUYECKUX — peakuuid B
HEOPraHUYECKOW U OPraHMYECKONW XUMHH. 3aKOH COXPAaHEHHS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U IPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3iudHbIX (hakTopoB. OOpaTUMbIC
peakunu. XUMHYECKOEe paBHOBecue. DakTOphl, BIMSAIOIIME HA COCTOSIHUE
xumMuueckoro pasHoBecus. [Ipunnun Jle [larense.

OnekTpoiuThyeckas qucconuanvsi. CHuibHbIC U cadbie 351eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCHAasi, HEUTpaIbHAas, HIEIOYHAs.

OKUCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB M HUX IPEBPALICHHI:
neMoHctpanus Taonui «llepuogudeckasl cucremMa XuMuueckux asnementoB Jl. .
MenpeneeBay, U3ydyeHUE MOJEIEH KPUCTATMYECKUX PEIIETOK, HAOIIOACHHUE U
OMHUCAHUE JIEMOHCTPAIMOHHBIX U JTA0OOPATOPHBIX OMBITOB (Pa3I0KEHHUE MTEPOKCHUIA
BOJIOPOJia B MPUCYTCTBUM KaTAIU3aTOPa, ONMPEACICHUE CPEABI PACTBOPOB BEILIECTB
C TOMOIIIbIO YHUBEPCATILHOT'O UHIUKATOPA, PEAKIIUU HOHHOTO 0OMEHa), MPOBEACHHUE
npakTU4YecKkoil padoThl «BiusHue pa3nuyHbIX (HAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKLum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHYECKMX pEakuuid, B TOM 4YHCIIE
TEPMOXUMUYECKUE PACUETHI, PACUETHI C UCMOJIb30BAHUEM MOHATUS «MACCOBAS IO
BEILICCTBAY.

Heoprannuyeckass xumust

Hemeranner. Ilosmoxxenne HemetaiuioB B Ilepuoamyeckon  cucreme
xuMuueckux saeMeHtoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyecKue CBOMCTBA HEMETAJUIOB. AJUIOTPONHUS HEMETAUIOB (HA MpUMEpe
KHCIIopoa, cepsl, pochopa u yriepona).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAUIOB (TaJIOr€HOB, CEpbl, a30Ta,
dochopa, yraepoga W KpEeMHHsS) H = HX  COSAWHEHWH  (OKCHJIOB,
KHCJIOPOJICOICPKAIIMX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUN ).

[IpuMeHeHne BaXXHENIINX HEMETAJIJIOB U X COCIMHEHUN.

Meramnsl. [lonoxenune meramnoB B Ilepuogmueckon cucreMe XMMHYECKHUX
sanemeHToB JI. . MennaeneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000JIO0UEK
atoMoB MeTajuioB. O6mme usnyeckue cBoicTBa MetamuioB. CIijlaBbl METAJLIOB.
DNEeKTPOXUMHUUYECKHUN psiJl HAPSHKEHU METAIIOB.
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XUMHYECKUE CBOMCTBA BaXHEUINIMX META/UIOB (HATpPUM, KaJUM, KaJbIIUM,
MarHui, aTlOMUHUAM, [TUHK, XPOM, JK€JI€30, M€Jlb) U UX COCAMHCHHUIA.

OO6mue crmocoObl MoJydeHuss MeTauioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsI BEIIECTB M HUX MPEBPAILICHUI:
U3y4eHUE KOJUIeKIMU «MeTauibl U CIUIaBbl», 00Opas3IOB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1ad, HAOJIIOJCHUE U OMHCAHWE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHAA ATIOMHUHHS C PacCTBOPAMH
KHUCJIOT | IIEJI0Y€eH, KaUeCTBEHHBIE PEaKIIMK Ha KaTUOHBI METAJIJIOB).

PacuétHbie 3amaum.

Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce WU O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEILECTB,
pacué€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUHU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHus 1 KNU3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYECKOM, SHEPreTHYECKOM M IHUIIEBOU
0€3011aCHOCTH, Pa3BUTUM MeAUIMHBI. [loHATHE O HAy4YHBIX METOAaX MO3HAHMUS
BEIIECTB U XUMUYECKUX PEAKIIUN.

[IpeacraBnennss 00 OOMMX HAYYHBIX MNPUHIUMNAX TPOMBIITUICHHOTO
MOJTYyYE€HUS BaXKHEUIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
MaTepUaIbl, KOHCTPYKIIMOHHBIC MaTepualibl, KpacKH, CTEKIO, KEepaMHKa,
MaTepUaNIbl JJIA 3JCKTPOHMKH, HaHOMAaTepHasbl, OPraHUYECKUE W MHUHEPAIbHbBIC
yno0peHus.

XuMHST W 3J0pOBbE YEJIOBEKA: IMPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiIa 0€30MaCHOTO UCIIOJIH30BAHUS MIPEMApaTOB OBITOBON XUMHH B
MMOBCEIHCBHOM JKU3HU.

MexnpeaMeTHble CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBA3CH TNpU  HU3YYEHUH OOIeH u
HeopraHuueckoi xumuu B 11 Kiacce oCylecTBIsSETCS Yepe3 MCMOJIb30BaHUE KaK
OOIMX E€CTEeCTBEHHO-HAYYHBIX TOHATHH, TaK W TOHITHH, SBJISIOIIMXCS
CHCTEMHBIMM JIJISI OTACIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTEe3, Kiaccuukamus, TEepUOJAUYHOCTb, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBJIICHUE.

dusznka: MaTepusi, SHEPTUsi, Macca, aToOM, JIEKTPOH, ITPOTOH, HEUTPOH, UOH,
W30TOII, PAJIUOAKTUBHOCTh, MOJICKYJIAa, SHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BbEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3MUECKHUE BEITUYUHBI U CIMHUIBI UX
W3MEpPEHUS, CKOPOCTb.
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buonorus: kneTka, opraHum3M, OKocHcTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOIIAeMble, TOILIHNBO,
PECYPCHL.

TexHoJIOTUs: XUMUYECKAs] MPOMBIIUICHHOCTh, METAJLTYPrusi, TPOU3BOJICTBO
CTPOUTEINIbHBIX MaTE€pPUAJIOB, CEIbCKOXO35MCTBEHHOE IPOU3BOJACTBO, MHUIIEBAs
MPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJACTBO
KOCMETUUYECKUX TIPErapaToB, MNPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHUaoB,
3JIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOT U H.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS
OOyJaroIMMUCsL TMPOTPAaMM  CpPEIHEro oO0Iero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJIMETHbIM M TNpeIMeTHbIM). HayyHo-MeToguvyeckol OCHOBOM  IJIs
pa3pabOTKH IJIaHUPYEMBIX PE3yJbTAaTOB OCBOEHUS MPOTPaMM CPEIHEr0 OOIIEro
00pa30oBaHUs SIBISIETCS] CUCTEMHO-EATEIbHOCTHBINA OIXO/I.

B COOTBETCTBUM C CHUCTEMHO-ACATENBHOCTHBIM IIOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpeaMeTa «XUMHUS» HAa YPOBHE CPEIIHETO
o011ero 06pa3oBaHus BBIICICHBI CIECAYIONIUE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIMUMHUCS POCCUHCKON TPaXTAHCKONM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEICIICHUIO;

HaJIMyue MOTUBAIIMU K 00YUEHHIO;

L[E€JICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIAEHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEN U UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMHH,

TOTOBHOCTh U CIHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATHCS B CBOEH
JNEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTaHOBKaMHU, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUYECKOro 00pa3oBaHus;

HaJM4KME MPABOCO3HAHUS HKOJOTHIYECKON KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTH
LEJIA U CTPOUTH KU3HCHHBIE TUJIAHBI.

JIMYHOCTHBIE PE3YyNbTATBI OCBOCHUS MpeaMeTa «XHUMUS» JTOCTUTAKTCS B
€AUMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIIBHOCTHA B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WJieaJjaMd POCCHUHCKOTO TPaXTAHCKOTO OOIECTBA, MPUHSATHIMU B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TOBEJCHHUS,  CIIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHUSI, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJarommxcsl.

JIMYHOCTHBIE PE3YJNbTaThl OCBOCHHUSI MpPEAMETa «XHUMHS» OTPAXKAIOT
c(OPMHUPOBAHHOCTh OITbITA TO3HABATEIBLHOM M TMPAKTHUUECKOW JESATEIHHOCTH
oOydJaronuxcst 1Mo peaju3aiyy MPUHATHIX B 00I1IeCTBE LIEHHOCTEH, B TOM YHCIIE B
YacCTu:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YYAIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAKECHUS K 3aKOHY U MPABOIOPSAIKY;

MPEJICTABJICHUSI O COLMAIBHBIX HOPMAax M TMPaBUJIAX MEXKINYHOCTHBIX
OTHOILIEHHI B KOJIJIEKTUBE;
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TOTOBHOCTH K COBMECTHOM TBOPUECKOMU IEITEILHOCTH MTPHU CO3/ITaHUU YIEOHBIX
IIPOEKTOB, PEIICHNU YUECOHBIX U TTO3HABATEIBHBIX 3a]1a4, BHITTOJIHEHUH XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MNPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY U
apTyMEHTHI IPYTUX MPU aHAITHU3E PA3TUYHBIX BUIO0B YI€OHOH JESITEIHHOCTH;

2) NATPUOTUYECKOT0 BOCIIUTAHUS

[IECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HaCIIEIHIO
OTCYECTBCHHON XMMUH;

YBaXEHHUSI K TPOIECCY TBOPUYECTBA B 0O0JACTH TEOPUU M MPAKTUUECKOTO
NPUMEHEHUS! XUMHUHU, OCO3HAHUSI TOTO, YTO JIOCTUKEHHUS HAYKH €CTh pe3yJbTar
JUIMTEIBHBIX ~ HAOMIOACHUHN, KPOMOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa M TO3HABATEIbHBIX MOTUBOB B MOJIYY€HUH U TTOCIEAYIOIIEM aHAJIA3E
uH(OpMaIIMK O MEePEIOBLIX TOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBS3aHHBIC C XUMUYECKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaThb CBOE IMOBEACHUE M IMOCTYNKH CBOMX TOBApHIIEH ¢
MO3UIIMI HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHWE TMOCIEACTBUM ITHX
MOCTYNKOB;

4) popmupoBaHus KyJbTYPHI 310POBbS:

MOHUMAaHUS IEHHOCTeW 370poBOr0 W Oe3omacHOro o0pa3a KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3MYECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

coOroicHUsl TpaBwil 0Oe30MmacHOro oOpalleHuss ¢ BEIIeCTBaMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYAOBOU EATEIBLHOCTH;

MMOHMMAaHUSl LEHHOCTH NPaBWJl HWHJUBUAYAIBHOTO U  KOJUIEKTHBHOIO
0€30macHOTr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCHEACTBUN U HENMPUATHS BPEIHBIX NMPUBBIYEK (YMOTpeOsIeHus
AJIKOT0J1s1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOro BoCIMTAHMS:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIHLCKOM
NEeSATENbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOM M  JIpyrux BHUAAX
NEATEIIbHOCTH,

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWH NPAaKTHUYECKUX 3ajad
COLIMAJIbHOM HAIIPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);
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MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO MPOQECCUil pa3iniyHOTO pojia, B TOM
YUCJIEe HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHHUS K TPYLY, JIIOJSAM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHJIMBUAYAJIbHOW TpacKTOPUU
oOpasoBanus, Oyaymiedi mpodeccun M peanu3arii COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUHU, UHTEPECOB U
noTpedHOoCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU I1eJIeCOO0pPa3HOr0 OTHOUICHUS K TMPUPOJIe, KAaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MJIE;

MOHMMAHUSl TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATILHOM CpEeJIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUSL JIOCTHKEHUN XUMUU IS
pelIeHus] BOMPOCOB PAlIMOHAIBHOTO MPUPOI0N0JIb30BAHUS;

AKTUBHOTO HENPHUATUS ACUCTBHM, TMPUHOCAIIMX BpEJ  OKPYXKAIOIIECH
NPUPOAHON Cpefie, YMEHHUS MPOTHO3UPOBATH HEOIArONMpHUsITHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEANTPUHUMAEMBIX IEUCTBUI U MPEAOTBPAIIATH UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, IKOJIOTUYECKOU KYIbTYPHI,
omnbITa NEeATEIbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEJIbHOM, KOMMYHHUKATUBHOW M COLIMAIBHOMN
MpaKkTUKe, CIOCOOHOCTM U YMEHMS AaKTHUBHO TPOTHUBOCTOATH HJICOJOTHUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKY;

MOHUMAHUS CHeNU(PUKA XUMHUM KaK HAyKH, OCO3HaHHMsS €€ pOau B
(GOpMHpPOBAaHMK PALMOHATBHOTO HAYYHOI'O MBILIUICHHUS, CO3JaHUU LETOCTHOIO
NpeCTaBlICHUs 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJIbI U YEJIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH M PEHICHHH MPOoOJIeM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUISI COBPEMEHHOM
IUBWIN3ALMY: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BAKHOU POJIU B CO3/IaHUU
HOBOM 0a3pl MaTepHATbHOW KYyJIbTYpbl, PEIIEHUH TI00aTbHBIX TPOOIEM
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUYECTBA — CHIPHEBOM, YHEPIETUYECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIIEUEHUU YCIOBHIM
YCHEIIHOTO TPY/a B SKOJOTHYECKH KOM(DOPTHOM KU3HU KaXKJOTO YJIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUSl CYLUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh
MOJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJIEHUN OKPYXAIOLIEro MUpa U
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MIPOUCXOIAIINX B HEM U3MEHEHUN, YMEHUS JieaTh 000OCHOBAHHbBIC 3aKITIOUCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS TAHHBIX C IIEJIbIO TTOJTYYSHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO WCTOIB30BaTh XWMHUYECKHE 3HAHUS IS
perieHus mpoOJieM B peabHBIX )XKHU3HEHHBIX CUTYyaITUsX;

WHTEpeca K MO3HAHUIO M UCCIIeI0BATEIbCKON ACSITETbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HENPEPBIBHOMY OOpa30BaHHIO M
caM000pa30BaHUI0, K AaKTUBHOMY TMOJYyYEHHUIO HOBBIX 3HAHUN MO0 XHUMHH B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM Tpy/Aa B pa3IU4HbIX chepax mpodeccruoHaTbHOU

EATEIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yJIbTaThl OCBOEHUS y4eOHOTO mpeaMera «XUMHs» Ha
YPOBHE CpEAHETr0 00111ero 00pa3oBaHMsI BKIIOYAIOT:

3HAYUMbIE IS dbopmupoBaHus MUPOBO33PEHUS oOyuaromxcs
MEXIUCIUIUITMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUHbIC MOHSATUS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpAa W CHeMu(UKy METOAOB IIO3HAHMSI,
HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUs, SABJICHUE,
npolecc, CUCTeMa, Hay4YHbId (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yYHUBEpCaIbHbIe Y4eOHBIC NeHCTBUs (TMO3HABATEIbHbIC, KOMMYHUKATHUBHEIE,

PETYJISITUBHEBIC), o0ecreynBaroIme dbopmupoBanue GyHKIIMOHATBHOU
TPaMOTHOCTH M COITUATTLHOW KOMIIETCHITMHN 00yJatOIIUXCS;
CHOCOOHOCTD o0yJaroumxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTHHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUS W YHHUBEPCAIBbHBIC y4eOHBIC
JIEUCTBUA B IIO3HABATEILHOU U COLIMAIIBHOM MPAKTUKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHHBEPCAIbHBIMU
y49eOHBIMM  TIO3HABATCIbHBIMH, KOMMYHHUKATHUBHBIMH ¥  PETYISATHBHBIMH
JICUCTBUSIMU.

OsBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMOo3HABATEJIbHBIMH
JeMCTBUSIMM

1) 6a3oBble JJOrMYECKHE eiCTBUA:

CaMOCTOSITeIbHO  (OpPMYJIMpOBaTh M aKTyaJu3UpoBaTh  IpoOJieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENENIATh LEIN JCITEIbHOCTH, 3aJaBas MNapaMeTpbl W KPUTEPUU UX
JTIOCTUKEHUSA, COOTHOCUTH PE3YJIBTATHI AEATEIILHOCTH C MOCTABJICHHBIMHU LEIAMU;

HCMOJIb30BaTh MPU OCBOCHUW 3HAHUU MNPUEMBI JOTHYECKOTO MBINUIEHUS —
BBIJICIIATh XAPAKTEPHBIC MPU3HAKHA TMOHITUMA W yCTAHABIMBATHh UX B3aUMOCBS3b,
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UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS I OOBSICHEHUS OT/ACIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS U KPUTEPUU JUIsl KJIacCU(UKAIMU BELIECTB U
XUMHUYECKUX PEAKIINM;

YCTAaHABJIMBAaTh MPUYMHHO-CJICJACTBEHHBIE CBA3UM MEXAY H3Yy4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXJICHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSTH B MPOLIECCE TO3HAHMS, UCIIOJIB3YEMBIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKUIMA
3HaK (CMMBOJI) dJIEMEHTa, XUMHUecKas (popMmyIa, ypaBHEHUE XUMUYECKON PEaKIIH
— NPU PELICHUU y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3a]ad, MPUMEHSTH
Ha3BaHHbBIC MOJIEIbHBIC MPEACTABICHUS JJIS BBISBIICHUS] XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe MCCIEN0BATEIbLCKHE 1eCTBUS:

BJIaJIETh OCHOBAaMHU METOJ0OB HAYYHOTO IMO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkuuu;

bopMyIupoBaTh LEH U 3a/1a4l UCCIEIOBaHUS, HCIIOIb30BaTh MMOCTABICHHBIC
U CaMOCTOSITENBHO C(HOPMYJIUPOBaHHBIE BONPOCHI B KadyeCTBE MHCTPYMEHTa
MO3HAHUSI U OCHOBBI 11 (DOPMHUPOBAHUSI THUIIOTE3bI MO MPOBEPKE MPABHIHLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSTEJIBHOTO IUIAHUPOBAHUST W MPOBEACHUS
YUYEHHUYECKHUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOII0/IaTh 32 XOJ0M
mpolecca, CaMOCTOSATEIbHO MPOTHO3MPOBATH €ro pe3yabTaT, (HOpMyIHpOBaThH
00001IIeHNsI ¥ BBIBOJIBI OTHOCUTEHHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHMSI,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

MpUOOpeTaTh OMBIT YYEHUUECKOW HCCIEOBATEIbCKOM U MPOEKTHOU
NESATEIBHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JINYHbIX METOA0B
MO3HAHMUSL.

3) paboTa ¢ uH(popManmei:

OpUEHTHPOBAThCS B PA3JIMYHBIX HWCTOYHUWKAX WHPoOpManmu (HAYyIHO-
NOMyJIApHAs JIUTEepaTypa XUMHUYECKOTO COJEpXkKaHUs, CIpPaBOYHBIE IMOCOOUS,
pecypcbl MHTEpHETa), aHaIu3upoBaTh MHGOPMAIIMIO Pa3IuYHbIX BUIOB U (HhopM
peACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTD U
HEMIPOTUBOPEYUBOCTB;
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(bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHBIE METOJbI MPHU MOUCKE U
otbope wmHPOpPMAIMHA, HEOOXOAUMOM JJIS BBITIOJTHEHUS Yy4YeOHBIX 3ajad
OIPEACIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCIOJIb30BAHUS HHPOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JTUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATENbHO  BbIOMpaTh  ONTHUMabHYIO  (opMy  mpeacTaBiIeHUs
uH(popmalu (cxeMsbl, rpapuKu, JUarpaMmbl, TaOIUIbI, PUCYHKHU U APYTHUE);

MCII0JIb30BATh HAYYHBIH A3BIK B KAUECTBE CPEACTBA MPU padOTE C XMMHUYECKOM
uHbopMaIeil: MPUMEHATh MEXMNpeaMeTHbIe ((PU3MUEeCKUe U MaTeMaTHYeCKHE)
3HAKW U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJMYECKUE CPEACTBA
HaIJISITHOCTH.

OBianeHue yHMBepPCAJIbLHBIMH KOMMYHHUKATHBHBIMHU AeCTBHUAMM:

3a/laBaTh BOIPOCHI MO CYIIECTBY 00CYXAaeMOI TEMbI B XOJ€ auanora u/mim
JUCKYCCUH, BBICKa3bIBaTh  HJIeW, (POPMYJIHPOBATH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEJIOKEHHON 3a/1a4H;

BBICTYIIAaTh C MPE3CHTAIMEeN pEe3yJbTaTOB MO3HABATENHLHON JEATEeIHLHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIITOJTHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOM padOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaM3allui yueOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HUCCIECIOBAHUN IMYTEM COIJIACOBAHUS ITO3ULIUN B
X0J1e 00CYXJICHUSI 1 00OMEHAa MHCHHSIMU.

OBjajieHUe YHMBEPCAJIbHBIMH PEryJISTUBHBIMU AeCTBUAMM:

CaMOCTOSATENbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATEIIbHYIO
NEeATENbHOCTh, ONpenessis €€ UeMd M 3aJaud, KOHTPOJUPOBATh MU IO MeEpe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MPEIIaraéMblii alrOpuUT™M JEHCTBHA NIpH
BBITIOJTHEHUM YYEOHBIX M HCCIEI0BAaTEIbCKUX 3ajad, BbBIOMpaTh Haubosee
3¢ exTuBHBIN C€rMoco0 MX pemeHus ¢ y4€TOM MOJYyYEHHsS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEAKITUAX;

OCYULIECTBJISTH CAMOKOHTPOJIb CBOEH JESITEIIBHOCTH HA OCHOBE CAMOAHAIN3A U
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHble pe3ysabTaTbl OCBOCHHS Kypca «OpraHuyeckass XuMUSD)
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHHUM O XHMHYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMHUU B ITIO3HAHUU SIBICHUU TPUPO/IBI,
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B (QOPMUPOBAaHUU MBIIUICHUS M KYJbTYPbl JUYHOCTH, €€ (PYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOUMOM MIJIsi PEHICHHs MPAKTUYECKUX 3a7a4 U IKOJIOTHUUECKH
000CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CPEJIE;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATaKOIINE TMOHATHA (XMMHUYECKH 3JIEMEHT, aTOM, 3JIEKTPOHHAA
000J104Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTD, XUMUYECKAS
CBsI3b, CTPYKTypHas ¢opmyisa (pa3BEpHyTass U COKpallléHHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKeNeT, PYHKITMOHAIbHAS TPYyIIa, paJuKal,
U30MEpHS, U30MEPBI, TOMOJIOTUYECKHAN PsIZT, TOMOJIOTH, YTIIEBOAOPOBI, KUCIOPO U
a30TCOJEpXKAllMe COCAUHEHUs, MOHOMEpP, MOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUSA); TEOPUU M 3aKOHBI (TE€OpHsl CTPOCHHUS
opranuveckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpPaHEHUS MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3BIK XMMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE IMOHMMAaHUS TMPUYMHHOCTU M CHUCTEMHOCTH XHUMHUYECKUX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJACHUS O CBOMCTBaX, COCTaBe, MOJYYCHUH H
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTHYECKOMN AESATENbHOCTH YEIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIC MPU3HAKU TTOHATHMH,
YCTAHABJIMBATh MX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIHME MOHATUS IPH
ONMCAHUU COCTaBa, CTPOCHHUS U MPEBPAILCHUI OPraHUYECKUX COCTNHEHU;

c(OPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpPAIIEHHOM)
dbopMyn OpraHMYEeCKHX BEIIECTB W ypPaBHEHUN XMMHUYECKUX pEaKIIHi,
W3rOTaBJIMBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WIUTHOCTPALUHA HMX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOECHMS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJIC)KHOCTh W3YYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBY M CTPOCHUIO K OIpPEACTIEHHOMY
KJlaccy/rpynne coeAuHEHU (yriaeBOAOPOMbI, KHUCIOPOJ M a30TCOJAEpkKaIlue
COCIMHEHHUS, BBICOKOMOJICKYJIIPHbIE COEJUHEHHUS), JaBaTh UM Ha3BaHHS 11O
cuctematudyeckoit Homenknatrype (IUPAC), a Takke mpuBOIUTH TPUBUAIBHBIC
Ha3BaHUS OTAENBHBIX OPTaHUYECKUX BEIIECTB (PTHJICH, MPOIMMJIIEH, alleTUJICH,
STHIICHTIIMKONb, TIUIEPUH, (EeHON, (HopMampAerui, anueTalbIeTUl, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KUCIIOTAa, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KHCIIOTA, IJII0K03a,
bpykTO3a, Kpaxmal, HeJIi0103a, TIUIUH);

c(hOpPMUPOBAHHOCTh YMEHHSI ONPEACNSATh BHUIbI XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCITMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHSATH TMOJOKEHUS TEOPUH CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa aiis o0bsCHEHUS 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAaHEHHUS MACChI BELIECTB;
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c(hopMHUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
U XUMHUYECKHE CBOMCTBA THUIMYHBIX MIPEACTABUTENICH pa3IMYHBIX KJIACCOB
OpraHUYeCKHUX BEIIECTB (METaH, 3TaH, STUJICH, IIPOIHIICH, alleTUJIeH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, 6eH30J1, METaHOJI, 3TAHOJ, STUJICHTJIUKOIb, TIUIEPUH, (PEHOIT,
areTanbAeTH ], MypaBbiHAS U YKCYCHAsI KHCIIOTHI, TITFOK03a, KpaxmMall, IeJUTI0I03a,
AMUHOYKCYCHAsl KHCJIOTa), WUIIOCTPUPOBATh MEHETHUYECKYIO CBSA3b MEXKIYy HUMHU
YPaBHCHUSIMHU COOTBETCTBYIOIIUX XUMHUYECKHX PpEaKIMi ¢ MCIOJb30BaHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTePHU30BaTh HCTOYHUKHU YIJIEBOIOPOIHOTO
ChIpbs (He(Th, TPUPOAHBIN ra3, yroJib), CIOCOOBI UX IEPEPAOOTKH U MPAKTHUECKOE
MIpUMEHEHUE TIPOAYKTOB MepepaboTKH;

c(hOpPMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHHUSIM (MaccChl, 00BEMA, KOJIMYECTBA MCXOJTHOTO BEIIECTBA WM IMPOIYKTa
pEeaKIMK 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOTHBIX BEIICCTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUNW 00 OCHOBHBIX
METOJaX HAyYHOTO MO3HAHUS, UCIIOIB3YEMBIX B XUMHUU IIPU U3YYCHUHU BEILIECTB M
XUMUYECKUX SBJICHUN (HAOTIO/IEHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJCIIUPOBAHUE),
WCIIOJIB30BaTh CHUCTEMHBIC XWMWUYECKHE 3HAHUS IS TPUHATHAS PEIICHUA B
KOHKPETHBIX JKW3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH W HUX
IPUMCHCHHUEM;

c(hopMHUPOBAHHOCTh YMEHUM COONIOJATh IIpaBUjia MOJIb30BAHUS XUMHUECKON
nocyJoi U J1abopaTOpHBIM OOOpYJAOBaHHMEM, a TakKe IpaBuia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIIUSIMH IO BBIIIOJHEHHUIO J1A0OPATOPHBIX
XUMHUYECKHUX OITBITOB;

c(hOpPMHPOBAHHOCTh yMEHHWI TUIAHUPOBATh U BBIMOJHATH XUMUYCCKUN
AKCIIEPUMEHT (TIPEBpAICHUS OPTaHUYSCKUX BEIISCTB MIPU HATPEBAHUH, TIOJTYICHHEC
ATUJICHA U U3YYCHHE €0 CBOMCTB, KAUECTBEHHBIE PEAKIIMKM OPTaHUYECKUX BEIICCTB,
JeHaTypalus 0eJIKOB P HAarpeBaHUH, IIBETHBIC PEaKIIUKA OCIIKOB) B COOTBETCTBUU
C TpaBWIaMU TEXHUKH O€30MacHOCTH TpH OOpalleHWHd C BEIISCTBAMH M
7a00paTOpHBIM  OOOPYJIOBAHWEM, TIPEACTABIATH PE3YIbTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3alliCH YPAaBHCHHWH COOTBETCTBYIOIIMX PEAKIUNA W
(bopMynHpOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3YyJIbTATOB;

c(hOPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIU3HPOBATH XUMHUYCCKYIO
uHpOPMAITMIO, TIOJIy9aeMyl H3 pPa3HbIX MCTOYHUKOB (CpeIcTBa MacCOBOU
uHpopManuu, THTEpHET U APYTHUX);

chOpMHUPOBAHHOCTh ~ YMEHHH  cOOMOJaTh  NpaBuja  IKOJOTHUYECKH
1eaecoo0pa3Horo TOBEJAEHUS B OBITY W TPYJAOBOM JICITCIBHOCTH B IEJSAX
COXpaHEHUSI CBOETO 3JI0POBBS M OKPYXKAIOMIEH MPHUPOIHOW Cpeibl, OCO3HABATH

Mepenar vepes Anaaok 20.09.2023 05:20 GMT+03:00 / \

10739fle-c457-4680-bf1-SebS23d64sic | I::L

Crpanvua 2113 40 \

"/



ONACHOCTh BO3JCHUCTBUS HA >KUBBIE OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbici mokasarens [IJIK, mosicHaTh Ha mpumepax crocoObl
YMEHBUICHHUSI W TMPEAOTBPALICHUS] HMX BPEIHOIO BO3JIECUCTBHS HAa OPraHU3M
YEJIOBEKA,

JUIs 00Y4YaroIIuXCcsl ¢ OrPaHUYEHHBIMUA BO3MOXKHOCTSIMHU 3/I0POBBS: YMEHUE
MPUMEHSTh 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX ITO3HAHMS BEIECTB H
XUMHUYECKUX SIBIICHUN;

JUISL  CIENBbIX H  CHa0O0BUIANUMX OOYyYarolIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obOo3HadueHui JI. bpaitnsg mis 3anmucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHuyeckas
XHUMHUS» OTPpakaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIA XUMHH B IIO3HAHUU SIBIICHUN IPUPOJIBL,
B (OPMUPOBAHUU MBIIUICHUS W KYJbTYPhl JUYHOCTH, €€ (PyHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHHS MPAKTHUECKUX 3a/a4 U IKOJIOTHYCCKH
000CHOBAHHOTO OTHOILIEHHS K CBOEMY 37I0POBbIO U IPUPOJITHOM CPEIE;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHSA (XMMHUYCCKHUH 3JIEMEHT, aToM, HM30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTEIIEHb OKHUCIICHUS, XUMHUYECKasl CBSI3b
(KOBaJIeHTHAsl, MOHHAs, METAJJTNYECKas, BOJOPOIHAS), KpUCTAININUECcKas peniérka,
TUMNBl XMUMUYECKUX  PEAKLIHM, pacTBOp, DJICKTPOJMUTHI, HEIIEKTPOJUTHI,
DJICKTPOJUTHYECKAST JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON peakln, XUMUYECKOE PAaBHOBECUE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJUTUYECKONU Aucconuanuu, nepuoauueckui 3axkoH . M. Menneneena,
3aKOH COXPAaHEHHS] MAacChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUSA YHEPIUU
IpU XUMHUYECKUX PEaKIMSAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUH S3bIK XUMHH,
MUPOBO33PEHUYECKUE 3HAHUA, JIEkKAIUE B OCHOBE MOHUMAHUS NMPUUYMHHOCTU U
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJIOTHUECKHE CBEJICHHUS O CBOWMCTBAX,
COCTaBe, MOJIy4YeHUN U O€30MaCHOM HCIIOJIb30BAaHUU BAXKHEUIIINX HEOPTraHUYECKHUX
BEIIECTB B OBITY M MPAKTUIECKON IEATETLHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUM BBISBJISATH XapaKTEepHbIE TPH3HAKU ITOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUS MPHU
ONMCAHUY HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpMHUPOBAHHOCTh YMEHUM HCIOJb30BaTh XUMUYECKYH) CHUMBOJIUKY IS
coctaBiieHuss (GopMysn BEIIECTB M  ypaBHEHUH XUMHUYECKUX  DPEaKIIHi,
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cucrematnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbll ras, YrJ€KHCIbIA a3, aMMHUaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUH OIMPEAEIIATh BAJICHTHOCTh M CTENICHb OKHCICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUUYECKOM
CBsA3M (KOBaJIeHTHAsl, MOHHAs, METaJNINYECKasi, BOJIOPOJHASI) B COCAMHEHUSX, THII
KPUCTANTHYECKOM PEmIETKM KOHKPETHOTO BeIIecTBa (aTOMHasl, MOJICKYJIApHas,
MOHHAsA, METAJUTMYECKAsI), XapaKTep CpeAbl B BOJHBIX paCTBOPaX HEOPTraHUYECKUX
COCJIMHCHUH;

c(hOpMHPOBAHHOCTh YMEHUM YCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNPENENEHHOMY KJacCy/TpyIie
COeIMHEHUN (MPOCThIE BEMIECTBA — METAUIbl M1 HEMETaJIbl, OKCHJIbl, OCHOBAHMS,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI NIEPUOIMUECKOTO 3aKoHa /I.
N. MenneneeBa u J1eMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKITUH;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonos Ileproanyeckol CHUCTEMBI
xumudeckux snemeHToB JI. WM. MenneneeBa, MCMOB3ysh TOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHI», OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHMUYECKUX DJIEMEHTOB U UX COCIMHEHUU MO TepuoiaMm
rpynnam [lepuoguueckont cucreMbl xumuueckux 35emeHToB . . Menaeneesa;

c(hOPMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOWCTBA HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX  KJIACCOB,
MOATBEPKIAATh CYLIECTBOBAHUE T€HETHUUYECKOM CBSI3M MEXK]Y HEOPraHWYECKUMU
BEILIECTBAMU C ITOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XUMHYECKUE PEaKIUU 0
pa3IMYHBIM TIpU3HAKaM (YUCIY W COCTaBYy pPEarupyrollux BEUIECTB, TEILIOBOMY
addekTy peakinuu, U3MEHCHHIO CTCIEHEH OKHCICHHS DJIEMEHTOB, OOPaTUMOCTH
peaKkuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUU COCTABJISTh YPaBHEHHUS PEAKIUN Ppa3IMYHBIX
TUIIOB, TIOJIHBIE ¥ COKPAIIEHHBIC YPABHEHUS PEAKIIMI HOHHOTO OOMEHA, YYUThIBasI
YCJIOBUSI, TPU KOTOPBIX ATH PEAKIIUHA UAYT JO KOHIA;

c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUeCTBEHHBIH COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, paclo3HaBaTh
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB;
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c(OPMUPOBAHHOCTh ~YMEHHUW PpaCKphIBaThb CYIIHOCTb  OKHCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKLUi MOCPEIACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca
3THUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKiuu OT Pa3NUYHBIX (PAKTOPOB; XapaKTEP CMEUICHHUS] XUMUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETo Bo3jaeicTBus (nmpunnun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHUE MPOIECCHI,
JeKallie B OCHOBE MPOMBILIUICHHOTO MOJYYEHHUS] CEpPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTb MPEACTABICHUI 00 OOUIMX HAy4YHBIX NPHUHLHUIAX U
HKOJIOTMYECKUX MPOOIeMaxX XUMUYECKOTO ITPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHHI NPOBOAUTH BBIUUCIEHUS C HCIIOJIb30BAaHUEM
MOHATHUS «MaCcCOBas 10J1s1 BEILIECTBA B pACTBOPE», 00BEMHBIX OTHOILIEHUI ra30B IPH
XUMHUYECKUX PpEaKIMsIX, MAcChl BellecTBa WM O0BbEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEUIECTBA, MACCE€ MM O00BEMY OJIHOTO M3 YYaCTBYIOIIUX B pPEAKIMU
BEIIECTB, TEIUIOBOro 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA MOJIb30BAHUS XUMHUYECKOU
MoCyIol U J1abOpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXKe IpaBUiia OOpalieHus ¢
BELIECTBAMUA B COOTBETCTBUU C MHCTPYKLUSMHU IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHH TIJAHUPOBaTh W BBHITIOTHATH XUMHUYECKHM
JKCIIEPUMEHT (pa3JoKEHUE IMEePOKCUAa BOJOPOJA B NMPUCYTCTBUU KaTaau3aropa,
ONpENEIECHUE CpEeapl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOTO
WHIMKATOPA, BIUSHUE PA3TUYHBIX (PAaKTOPOB Ha CKOPOCTh XMMHUUYECKOW pPEaKIIHH,
peaKklMy HMOHHOTO OOMEHA, KayeCTBEHHBbIE pEaklMH Ha cylbdar-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH AMMOHHSI, PELIEHUE DKCIIEPUMEHTAIbHBIX 3a/1ay IO
TeMaM «Metamibsl» u «HemeTtamnel») B COOTBETCTBUM C MpaBUJIAMU TEXHUKH
0e30MacHOCTH MPU OOpAILEHUH C BEIIECTBAMHU U JTaOOPATOPHBIM 00OpYI0BAHHUEM,
OPEICTaBIATh PE3yibTaThl XHUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX PEAKIMI 1 (OPMYINPOBATH BHIBObI HA OCHOBE 3TUX
pE3yNbTaTOB;

cOpPMUPOBAHHOCTh YMEHHUI KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpPMaIIMIO, TONYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM
KOMMYHHUKaImu, ITHTEpHET U IpyTHX);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJtOJaTh  MIpaBuja  IKOJOTUYECKHU
11eJIECO00Pa3HOro TOBEJIEHUS B OBITY W TPYIOBOM JAESATENBHOCTH B LEJSAX
COXPAHEHUsI CBOETrO 3JI0POBbSl M OKPYXAIOLIEH HMPUPOAHOW Cpeibl, OCO3HABATh
OIAaCHOCTb BO3/ICUCTBUS HA JKUBBIE OPraHU3Mbl ONPEEIEHHBIX BELIECTB, IOHUMAas
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cmpicn mokazarens I[IJIK, moscHATP Ha mpuMepax CHocoObl yYMEHBIICHHS WU
NpEeAOTBPAILCHUS UX BPEIHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIsl OOYYaIOIIMXCA C OTPAaHMYECHHBIMU BO3MOKHOCTSIMU 370POBBSI: YMEHHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METO/AX TO3HAHHUS BEIISCTB H
XUMUYECKUX SIBJICHUI;

JUISL  CIEeNbIX M CHa0O0BUIAIMX OOYyYaroUIUXcs: YMEHHE MCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy obOo3HadeHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosanuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jie/ioB U TeM (uu¢posBbie)
Ne n/m Kontpoabusie  IlpakTuueckue
NporpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThbl padoThl pecypesI
Pa3nes 1. Teopernyeckne 0CHOBbI OPraHMYeCKON XMMHUHU
[Ipenmer oprannyeckoil xumuu. Teopus
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUHN A. 3
M. bytneposa
Htoro no paszneny 3
Paspnen 2. Yraesonopoabt
2.1 IIpenenbHble yriaeBogOpOAbI — aJKaHbI 2
9 HenpenenbHble yriieBoAOPOIbl: aJKEHBI, 6 |
aJIKa/IEHbI, aJTKUHBI
2.3 ApoMaTHYeCcKre yriieBOJA0OPOIbI 2
54 IIpuposHbIE HCTOYHUKH YTIIEBOIOPOAOB U 3 1
uX rnepepadoTka
Htoro no paszneny 13
Paszgea 3. Kucaopoacoaepxamue opranHudecKue coe{uHeHus
3.1 Cnuprel. ®enon 3
30 Anpneruasl. KapOoHOBBIE KHCTIOTHI. 7 1
Crnoxuble 3¢upbl
33 VrieBoabl 3 1
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Wroro no pazneny 13
Pa3nen 4. A3oTcoaepxainue opraHudecKkue coeJuHeHns

4.1 ‘ AMUHBI. AMUHOKHCIIOTBI. benku 3 ‘
Hroro no pasneny 3
Pa3zgea S. BoicokoMoJieKyJIsIpHBbIE COeIMHEHM ST

5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2 ‘
Uroro no pazaeny 2
OBILEE KOJIMYECTBO YACOB I1O 14

I[TPOIT'PAMME
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11 KJIACC

KosmyecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/ae/ioB U TeM ungposbie
Ne n/m P Kourpoabnble IIpakTHyeckue (1uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue OCHOBbI XMMHH
Crtpoenue atoMoB. [lepuonnueckuii 3akoH
1.1 u [lepuonnueckas cucreMa XUMHYECKUX 3
aneMeHToB . 1. Menaeneepa
12 Crpoenue BemecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKIUN 6 1 1
Wroro no pazneny 13
Pa3nen 2. Heoprannyeckasi Xumust
2.1 Merannsl 1
2.2 Hemerannsl 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX )
) BEILIECTB
Wroro no pazneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XUMHS ¥ )KU3Hb 4
Uroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 34 2 3

MepesaH yepes [naaok 20.09.2023 05:20 GMT+03:00 \
10739fle-c457-468d-b1fl-5eb523d648fc | |=:I|

CrpaHuua 28 13 40 \\ /



IHOYPOYHOE IINTAHUPOBAHHUE

CUHTETHUYECKOTO KayuyyKa 1 pe3UHbI

10 KITACC
KosnnuyectBo yacos DJIEKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Konrpoapibie  Hpakirieckite ilfiy'-leﬂl/lﬂ SﬁlillonaTenbnme
padoThl padoThl pecypehI
1 [Ipeamer opranndeckoi XUMHH, €€ 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHHs OpraHMYECKUX
2 coequnenuit A. M. bytieposa, eé 1
OCHOBHBIE ITOJIOKECHHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux semects. HomenknaTtypa |
(cucremaTHueckas) U TpUBUAJIbHbIC
Ha3BaHUS OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, |
TOMOJIOTUYECKHHN PSIL
5 MeraH u 3TaH — NpocCTENIIe 1
IIPEJCTaBUTEIIN AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTHIIEH U IPOIUJIEH — MPOCTEUIINE |
IPEJICTaBUTEIIN AIKEHOB
8 [Ipaktruueckas padora Ne 1. «ITomyuenue | |
JTWJICHA U U3yYEHUE €0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. [lomyuenue 1
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10

AJIKMHBIL: COCTaB 1 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUH P,
AneTuieH — npocTermumn
MPEACTABUTEND AJIKUHOB

11

Bbrunciienys no ypaBHEHUIO XUMAYECKON
peakuuu

12

13

ApeHsl: 6eH301 U TOITy0Jd. TOKCUYHOCTD
apeHoB

I'eneTnyeckas cBs3b YriieBo4opoaos,
IMPUHAJICKAIINUX K PAa3JIMYHBIM KJjIaCCaM

14

[IpupoaHble HICTOUHUKH YTIEBOIOPOAOB:
NPUPOIHBINI ra3 v MOMYTHBIE HEPTIHbIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

15

[IpupoaHble HCTOYHUKH YTIEBOIOPOAOB:
HOPUPOIHBIN ra3 v MOMyTHbIE HEPTIHbIE
rassl, HeTh ¥ MPOAYKTHI €€ nepepaboTKu

16

KontponbHas paboTta 1o pazaeny
«YTIIEeBOIOPOABD)

17

[IpenenbHBIC OTHOATOMHBIEC CITUPTHI:
METaHOJI U 3TaHoJI. Bogopoanas cBsi3b

18

19

20

MHOT0aTOMHBIE CIIUPTHI: STHJICHTIIUKOJIb
Y TJIULEPUH

@DeHoJI: CTPOCHUE MOJIEKYIIbL,
(bu3HYecKue 1 XUMHYECKHE CBOMCTRA,
MpUMEHEHNE

Anpaeruapl: GopManbaeTuI 1
areTanbaerua. ALeToH
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O,I[HOOCHOBHLIC npeacIbHbIC Kap60HOBLIe

21 KHCJIOTBI: MypaBbUHAS U YKCYCHAs

” [Tpaktruueckas padora Ne 2. «CBolicTBa
pacTBopa YKCYCHOU KHCIIOTBI»
CreaprHOBas U OJIEUHOBASI KMCIIOTHI, KaK

23 MPEICTAaBUTENIN BBICIIUX KApOOHOBBIX
KHCJIOT

24 MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCTIOT, UX MOIOIIIee JeiicTBHE
CrnosxHble 3(hUPBI KaK MPOU3BOIHEIC

25 KapOOHOBBIX KHCIIOT. [ MIPOIH3 CIOKHBIX
3upoB

26 JKupbr: ruponus, npuMeHeHue,
OuosornyecKas poJib KUPOB
VYrieBoabl: coCTaB, KiacCU(pUKAITHSI.

27 Baxwuelime npencraBuTeNu: riaroKo3a,
dpyxTO3a, caxaposa

)3 Kpaxman u nemnronos3a Kak npupoaHbIe
MOJIUMEPDI
Kontponbnas paboTta 1o pazneny

29 «Kucnopoaconepxaiiyue OpraHu4ecKie
COCTMHCHHU S

30 AMMHBI: METUJIAMUH U aHUJIUH
AMUHOKHUCIIOTHI KaK aM(oTepHbIE

31 OpTraHUYECKUE COCTMHEHUS, UX
Ouosnoruueckoe 3HadeHue. [lentuab

1 benku kak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCANHCHUS
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33 OCHOBHBIE TTOHSTHSA XUMHH 1

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI

OcHOBHBIE METOIbI CHHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COEIUHEHMIA. 1
[InacTmaccel, kKayuyykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34 2 2
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKUHN DIIEMEHT. ATOM.
DnexTpoHHasi KOHPUTYpalus aTOMOB

[Iepnonnueckuii 3akoH u Ileprnonnueckas
CUCTEMa XMMHUYECKUX dtemeHToB 1. 1.
Menpeneesa, UX CBS3b C COBPEMEHHOU
TEOpUEH CTPOEHUS aTOMOB

KoaunuecTBo yacoB

KourpoJanHsbie
Bcero P
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
Jlara uudgposbie

N3y4YeHUs 06p330BaTeJILHLIe

pecypcebl

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COECIMHEHUN
0 TpyHIaM U rnepuojam. 3HaueHue
MEPUOIUYECKOT0 3aKOHA U CUCTEMBI
xuMudeckux semenToB .M. Menaeneera
B Pa3BUTHHU HAyKH

CrpoeHnue BelecTBa. XUMHYECKas CBS3b,
e€ BUJIbI; MEXaHU3MBbI 00pa30BaHHUS
KOBAJICHTHOM CBA3U. BonopoaHas cBs3b

BaneHTHOCTb. DJIeKTPOOTPULIATETBHOCTD.
Crenenn okucienus. BemecTtsa
MOJICKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHS

[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctruHHbBIE U KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBope
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KHaCCI/I(I)I/IKaI_[I/IH U HOMCHKIJIATypa
HCOPTaHUYCCKUX COCHHHGHHﬁ.
I'eneTnueckas cBI3b HCOPTaHUYCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB

Krnaccudukanusa XuMHUuecKux peaklui B

HEOPraHWYECKON U OPraHU4eCKON XUMHH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHUs U NIPEBPALLECHNS SJHEPIUU IIPU

XUMHUYCCKUX PCAKIUAX

Ckopoctb peakiuu. OOpaTuMble peaKiuy.

XUMHUYECKOE PABHOBECHE

10

[TpaxTrueckas padora Ne 1. «Bnusaue
pa3Iu4YHbIX (HaKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DNeKTPOTUTHIECKAs JUCCOUAINS.
[Tonsitue o BogopoaHoM nokasarene (pH)
pactBopa. Peakiiun nonHoro oomeHa.
I'maponus opraHMYecKux u
HEOPraHNYeCKNX BEIIeCTB

12

13

OKUCINTENEHO-BOCCTAHOBUTEIILHBIC
peakuuu. [TousiTre 00 anexTponuse
pacIuIaBOB U PacTBOPOB COJIEH

Konrtponsnas pabota no pasaeny
«TeopeTndeckrie OCHOBBI XUMUN»

14

MeTaHHBI, X IIOJIOKCHHUC B
[Tepuoanueckoil cucTteMe XUMUYECKUX
anemenToB /I. 1. Menaeneera u
0COOEHHOCTH CTpoeHus aroMoB. O0mue
(hu3MYEeCcKre CBOMCTBA METANIOB
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15

16

17

18

CnaBbl METaIOB. DJIEKTPOXUMUYECKUI
PsI HAIPSKEHUM METAJIIIOB
XUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPHH, KT, KaIbIHH,
MarHui, aJlfOMUHHI) U UX COETUHEHHM

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COeIUHEHUN

XHUMHUYECKHE CBOMCTBA IIMHKA, JKejie3a U UX
COeIUHEHUN

19

[TpakTuyeckas padora Ne 2. "Permenune
HKCHEPUMEHTAIBHBIX 33/1a4 110 TeME
«MeTtanns»"

20

HeMeTaJ'IJ'H)I, HUX ITOJOXKCHUC B
[Teproanueckoit cucTreMe XUMUYECKUX
anemenToB 1. . Menpaeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®uU3nYECKUE CBOKMCTBA HEMETAIIIIOB.
AnnoTponusi HEMETAJUIOB (Ha IpUMepe
KHCJIOpOJIa, cepbl, hocdopa u yriaeposa)

22

XHUMHYECKUE CBOMCTBA I'AJIOTEHOB, CEPBI U
HUX COeIUHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta, pocodpa u
UX COCIMHEHHH

24

25

XuMHUYEeCcKue CBOMCTBA yIiepoia, KpEMHUS
U UX COeIUHEHUN

[IpuMeHeHne BaXKHEUIIIUX HEMETAIIIOB U UX
COETUHEHUN
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26

O0001IeHre ¥ cCUCTEMATH3aIUs 3HAHUN 110
TeMme «Hemeranabely. BerauciaeHus mo
YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETEI

27

[IpakTnueckas padota Ne 3. «Pemenue
AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemerannbi"»

28

29

Kontponbnas pabota mo temam
«MeTtamisl» 1 «HemeTauiny

HeOpFaHI/I‘IeCKI/Ie U OPTraHUYCCKHUC
KHCJIOTEI. HeOpI‘aHI/I‘ICCKI/Ie u
OpPraHN4Y€CKNEC OCHOBAHUIA

30

31

AmMpoTepHbIe HeOpraHUYeCKHue U
OpPraHNu4Y€CKUC COCIUHCHU . I'emeTnueckas
CBs3b HCOPTraHNMYCCKUX U OPTaHUYCCKUX
BEILIECTB

Ponp xumun B o0ecieueHun
JKOJIOTUYECKOH, IHEPreTUIECKON U
MUIIEBOM 0e30MaCHOCTH, Pa3BUTUN
MCOAUIIMHBI

32

[Ipeacrasnenus: 00 0OMKX HAYYHBIX
HpI/IHHI/IHaX HpOMI)IIH.]'IeHHOFO HOHy‘-IeHI/ISI
BaYKHEHIIINX BEIECTB

33
34

YenmoBek B MHPE BEHICCTB U MAaTCpHUAIOB

Xumus u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOIT'PAMME

34
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IlepedyeHb y4eOHO-METOAMYECKOTO OOeciedeH s

Onucanue y4edOHO-MeTOANYECKOT0 KOMILIEKCA.
VYuebnuk. ['abpuensn O. C., L.I'.Ocrpoymos, C.A.CnankoB Xumus 10 ki, yue0.
bazogsrit yposens/M. I[Ipocsemenne, 2019.
VYuebnuk. ['abpuensn O. C., L.I'.Ocrpoymos, C.A.CnankoB Xumus 11 ki1, yueb.
bazogsrit yposens/M. I[Ipocsemenne, 2019.

Metoanyeckue nocoous:
KonTtponsnsie u mpoBepounsie padote» (aBTopsl O.C. ['abpuensn, I1.H. bepeskun, A.A. Yakosa u

ap.)M: «Jlpoday, 2010 . JIéskun A.H., Ky3nenosa H.E. 3agaunuk mo xumuu :10,11 xmacc / A.H.
JIéskun, H.E. Ky3nenoBa. — M., 2012

JlonoTHUTeIBLHAS JTUTEPaTypa VI YUYUTEIs:

1.IIpumepHbIe mporpammsl o yueOHbIM npeameram. Xumust 10-11 kiace. — M.: [IpocBerenue,
2010.

2.T'abpuensn O.C. [Iporpamma kypca xumun 1yt 8-11 kinaccos o01ieo0pa3zoBaTenbHbIX
yupexaenuil. — M.: [lpocga, 2006.

3. Xumus. 10 kmacc. ba3oBblil ypoBeHb: yUeOHHK 1 0011e00pa3oBaTenbHbIX yupexaenuii / O.C.
Iabpuensn.—M: «Ipoda», 2009. — 191, [1] c. : un
4.T"abpuensta O.C. HactonpHas kaura juis yuutens. M.: biuk u K, 2008.

5.I'abpuensan O.C. Xumus. 11 knace: yaeOHUK U1t 00111€00pa30BaTeNIbHBIX YUpekaeHnil. MockBa,
Hpoda, 2014.

6.I'abpuensan O.C. HacronpHas kHura yuutens. Xumus. 11 kimacc. Meronuueckoe nocodue. M.,
Hpoda, 2012.
7. I'abpuensn O.C. Xumus. 11 kinace: KOHTpOJIbHbIE U IPOBEPOUHbIe paboThl. M., [Ipoda, 2013.

JlonoTHUTEIbHASI JINTEPATYPA A5 yHALIUXCs
1. Xumus. 10 kmacc. ba3oBblil ypoBeHb: yueOHUK AJisi 001Ie00pa30BaTEIbHBIX YUPEKICHHHA /
O.C. I'abpuensa.—M: «JIpoda», 2009. — 191, [1] c. : un
2. Xumus. 10 kjmacc: KOHTPOJIbHBIE U MpOBepoUHble paboThl K yueOHuky O.C. ['abGpuensna

«Xumus. 10 xnacc. bazossiii ypoBens» / O.C. I'abpuensn, I1.H. bepe3kun, A.A. YiakoBa u
ap.. — 3-e u3a., crepeorun. — M.: Jlpoda, 2010. — 253, [3] c.

3. Mensenes 0.H. Tunosslie TecToBble 3ananus. Jx3ameH 2018.

4. Bonosuk B.b., Kpyrenkas E.JI. Oprannueckas xumusi. Y npaxsnenus u 3agauu. 2015.

5. JleBkun A. H. Coopuuk 3amau no xumuu. 10,11 kacc.

DJIeKTPOHHBbIE 00pa3oBaTeibHbIE PeCypPChl
HNuTtepHeT-pecypcesr:
http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHMs U HAYKH
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http://www.fipi.ru [lopran ®UIIN — denepanbHblii HHCTUTYT MeJArOrH4eCKUX
n3Mepenuithttp://www.ege.edu.ru [Topran EI'D (undopmarmonHoit nognepxxku EI'D)
http://www.probaege.edu.ru [Topran Eaunsiii sx3amen
http://edu.ru/index.php ®enepanbubiii moptan «Poccuiickoe oOpazoBaHHEe»
http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbHbiii IEHTP
tectupoBaHus.http:// www.pedsovet.org Beepoccuiickuit UnTepHeT-
ITencoser

CpencrBa 00y4eHus:
1. IleyaTHble mocodus:
Tabmunpr: [1. Y. MenneneeBa, paCTBOPUMOCTH, Psii aKTUBHOCTH METAJIIOB, TUITBI
XMMHYECKHX CBSI3eH, Kiacch(uKaIms HeOpraHMUeCKHX BEILECTB, KIIacCU(PUKAIHS U
CTPOEHUE OPTaHUYECKHX BEIIECTB.
2. TexHu4ecKue cpeacTBa 00ydeHust:
1) xomnbroTEp;
2) MyTBTUMETUIHBINA TIPOESKTOP;
3) TeneBu30p.
3. YueGHO-IpaKTHYECKOEe H Y4eOHO-1a00paTOPHOE 000PY10BAHME:
HaGop peakTnBOB corinacHo y4yeOHOH mporpamme, Habop J1abOpaTOPHOro oOOpYJOBaHUS B

konuyecTBe 17 mryk. JleMoHCTpainoHHOE 000py0BaHUE COTJIACHO Y4eOHOM ITporpamMmme.

KPUTEPUU 1 HOPMbBI OLIEHKHW 3HAHUI 1 YMEHUM YUAIIIUXCSA

OueHka yCcTHOro oTBeTa

OtMmeTtka «5»:

- OTBET IOJHBIA U ITPaBUJIbHBIN HA OCHOBAaHUHU U3Y4YEHHBIX TEOPUH;

- MaTepHall U3JI0KEH B ONPEIEICHHOMN JIOTMYECKOM MOCIeA0BaTeIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;

- OTBET CAMOCTOSITEIIbHBIMN.

OtMmeTka «4»:

- OTBET IOJIHBIA U ITPaBUJIbHBIN HA CHOBAHUH U3YyYEHHBIX TEOPHIL;

- Marepuall WU3J0KE€H B OIPEIEICHHOM JIOTMYECKOM IIOCIIEOBATEIbHOCTH, IPU 3TOM
JIOTYILIEHBI JIBE-TPU HECYIIECTBEHHbIE OIUUOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTEIS.

OtMmetka «3»:

- OTBET IOJIHBIM, HO TIPU 3TOM JIOMYIIEHA CYLIECTBEHHAsI OIMOKa WM OTBET HETIOJIHBIH,
HECBS3HBIN.

OrMmeTtka «2»:

- TIpU OTBETE€ OOHAPYKEHO HEMOHMMAaHHUE YYalluMCS OCHOBHOTO COJEp)KaHUs y4eOHOro
MaTepHalia Uil JOMYIIEHb! CYIeCTBEHHbIE OIIMOKH, KOTOPhIE YYAIUNHCS HE MOXET HUCIPABUThH
IIPY HABOASAIIMX BOIIPOCAX YYUTENs], OTCYTCTBUE OTBETA.

Onenka IKCIepIMEHTATbHBIX YMEHUH

OneHka cTaBUTCS HA OCHOBAHMU HAOJIIOJCHMS 32 yJalllUMUCS M MMCbMEHHOTO OTYeTa 3a
paborty.

OT1merka «S5»:

- paboTa BBINOJHEHA MOJHOCTHIO M MPABWJIBHO, CIENAHbI MpPaBUJIbHbIC HAOIIOACHUS U
BBIBO/IbI;

- DKCIIEPUMEHT OCYIIECTBIIEH MO IUIaHy C YYeTOM TEXHUKH O€30MacCHOCTH W TMPaBUI
paboThI ¢ BemecTBAaMH U 000PYAOBAaHHEM;
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- MPOSIBJICHBI OPTAHU3AIMOHHO - TPYAOBBIE YMEHUS, TIOIICPIKUBAIOTCS YUCTOTA paboUYero
MeCTa U MOPAIOK (Ha CTOJIE, SKOHOMHO UCTIOIb3YIOTCS PEAKTUBBHI).

OT1meTka «4»:

- paboTa BBINOJIHEHA MPABUIIBHO, CAENaHbl IPAaBUIbHBIC HAOIIOACHUS M BBIBOJIBI, HO MPH
3TOM SKCIIEPUMEHT MPOBEICH HE MOTHOCTHIO WM JIOMYIIEHBI HECYIIECTBEHHBIE OIIMOKU B paboTe
C BEIlleCTBaMHU U 000pYyI0OBaHUEM.

OT1meTka «3»:

- paboTa BBITIOJTHEHA TPABUIIHLHO HE MEHEE YeM HATIOJIOBUHY WIIH JIOMYIIEHA CYIIIECTBCHHAS
omuoOKa B XOJ€ IKCIIEpUMEHTa B OOBSICHEHUH, B OPOPMIICHUH PabOThI, B COONIOACHUN MPABUII
TEXHUKH 0€30MaCHOCTH Ha padoTe C BEIIeCTBAMHU U 000PYAOBaHHUEM, KOTOpask UCIIPABIISIETCS 110
TpeOOBaHUIO YUUTEIS.

OT1MmeTKa «2»:

- IOMyIEeHBI 1Be (1 OoJiee) CyIIeCTBEHHbIE OIUOKHU B XO/€: IKCIIEPUMEHTA, B 00bICHEHUH,
B odopmieHun paboOThl, B COOJIOJACHWH TPAaBHJI TEXHHKH OE€30MacHOCTH TpU padoTe ¢
BelIeCTBAaMH U 000PYZOBaHUEM, KOTOPbIE yUaAIIUNCs HE MOXKET UCIIPaBUTh J1aXe 10 TPeOOBAHUIO
YUUTES,

- paboTa He BBIIIOJHEHA, Y YYalllerocs OTCYTCTBYET IKCIIEPUMEHTAIbHbIE YMEHHUSI.

Ounenka yMeHHii pemiaTh pacuyeTHbIe 3212491

OT1meTka «5»:

- B JIOTUYECKOM PACCYKJCHHU M PEUICHUH HET OMMOOK, 33/1a4a peuieHa paluoHaIbHBIM
crocobom.

OtMmeTka «4»:

- B JIOTHYECKOM PacCyKJI€HUH 1 PELICHUH HET CYIIECTBEHHbIX OIIMOOK, HO 3aJjaua peleHa
HEpPaIMOHAIBHBIM CIIOCOOOM, HITH JIOIYILEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.

OT1merka «3»:

- B JIOTHUECKOM PACCYKIACHUU HET CYIIECTBEHHBIX OIMOOK, HO JIOMYIIEHAa CYIIeCTBEHHAS
omuOKa B MaTEMaTHYECKUX pacyeTax.

OT1MmeTKa «2»:

- IMEIOTCSI CYIIECTBEHHBIEC OITMOKH B JIOTUYECKOM PACCY)KJICHUH U B PEIICHNUH;

- OTCYTCTBHUE OTBETA Ha 3a/IaHueE.
OneHka NMCbMEHHBIX KOHTPOJIbHBIX padoT

OT1merka «5»:

- OTBET NOJHBIN U IPAaBUIBbHBIN, BO3MOXHA HECYIIIECTBEHHAs OIIMOKA.

OT1MmeTKa «4»:

- OTBET HEMOJIHBIM WK JOMYIIEHO HEe 00Jiee IBYX HECYIIECTBEHHBIX OLIMOOK.

OT1merka «3»:

- pa0oTa BBINIOJHEHA HE MEHEE YeM HaIOJIOBUHY, JIONYIEHa O/IHA CYIECTBEeHHAs OlIMOKa
Y TIPU 3TOM JIBE-TPH HECYIIECTBEHHEIE.

OtMmeTka «2»:

- paboTa BBIIIOJHEHA MEHBIIIE YeM HAIOJIOBUHY UJIH COJIEPKHUT HECKOIBKO CYIIECTBEHHBIX
OIIINOOK;

- pa0oTa He BBINOJIHEHA.

[Ipn oreHKe BBHIMOIHEHHUS MHCHMEHHON KOHTPOJIBHOW paboThl HEOOXOAWMO YYHTHIBATH
TpeOOoBaHUs €IUHOTr0 OpdorpapuuecKkoro pexuma.
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