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MNOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1O XWMHUH HAa YypPOBHE CpEIHETO OOIero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit ®enepannmn», TpeOoBaHHUM K pe3ysibTaTaM OCBOCHHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAaMMBl CpPEHEr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBieHHbix B  DeaepalbHOM  TOCYIapCTBEHHOM
obpazoBarensHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mpeaMera «XHUMHs» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepauuy, peamu3yOIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMONOKeHU «CTparernn pa3BuTus BocnuTanuss B Poccuiickoin
Odeneparuun Ha niepuoy 10 2025 rona» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ieil ctpareruu 00y4eHHsl, BOCIIUTAHUSA U PA3BUTHUS 00YYaIOIIUXCS CPEACTBAMU
yuebHoro npeameta «Xumusi» 1 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHIentyanbHbie nosoxkeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
COJIep)KaHus, pPe3yJbTaTOB OOy4YeHHs U TpeOOBaHUN K YPOBHIO MOJITOTOBKU
BBIITYCKHHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMH
0011e00pa3oBaTeIbHON  OpraHU3aIlii, SBISETCI HEOTHEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peaM3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaloTcs
MO3HAHHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPbI
YEeJIOBEeKa, a TaKXe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBIO M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
0o0ydJaronmxcsi Ha YpOBHE CPEIHEro OOIero oopa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMera «XuUMHUS», COAEpPKAaHHE U TOCTPOEHHUE KOTOPOTrO OINpeAesieHbl B
nporpaMMe MO XUMHUHM C Y4E€TOM CHELM(PHUKHA HAYKHM XUMUHU, €€ 3HAueHUs B
NO3HAaHUM TNPUPOABl U B MaTEpUaIbHOW XU3HU OOLIECTBa, a TaKXkKe C YYETOM
o0umX 1ened W MPUHIMUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpesiHero oo1ero oopaszoBanus B Poccuiickoii denepanum.

XuMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyIk0 pojb B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOM 0a3bl MaTEepHUAIbHOM KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PAILIMOHATBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJOCTHOTO MPEJICTABICHU 00 OKpY)KaloleM MHUpPE KaK O €IUHCTBE
OpPUPOABLl M YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIIECTB, NX CBOMCTBAMH U BO3MOXHBIMHU 001aCTIMU MTPUMEHEHUS.

TecHo B3aUMOJIEHCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMHS CTaia
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda WU KHU3HU Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHass XUMHA KaK Hayka
co3yjarenbHas, KaKk HayKa BBICOKMX TEXHOJOTHMI HampaBlieHa Ha pelIeHHe



rJI00AIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBHM € OOmMMM LENSMUA W NPUHIMIIAMH CPEAHETO OOIIETOo
obpasoBanus cojaepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHD
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i1  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKH3Hb COLMYMa, NPOJOJIKEHUS
00pa3oBaHMs B pa3IMYHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsitomiuMu  nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOI HayKH: CUCTEMaA
3HAHUU M0 HEOPTaHUYECKOW XUMHH (C BKIIFOUCHUEM 3HAHUM U3 OOIIeH XUMHUU) U
OpraHuyeckon xumuu. PopMHUpOBaHUE IaHHOM CHUCTEMBI 3HAHUM IIPU U3YUYECHUU
npeaMera 00ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OONIMX MOHSITHH, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa coaepxanusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XUMus» c(pOopMHpOBaHA B MpOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOTO TIOAXOJa K W3Y4YEHHUI0 Yy4YeOHOro warepuaga u 0OyCIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEIEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMHHM BEIIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KIACCUYECKOM TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHMM, a Takke Ha YpPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
MpeACTaBIeHU O CTpoeHuH BemecTB. CBefeHHUs 00 H3ydyaeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEIMHEHUMU. B Kypce OpraHM4eckol XMMHUU IOJIyYarOT pPa3BUTHUE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa30oBaHUs MEPBOHAYAIIbHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KJIACCU(PUKAMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIIUH.

[Ton HOBBIM yriOM 3peHHs B mpeaMmeTe «XuMus» 0a30BOTO YPOBHSA
paccMaTpWBaeTCs H3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTMUECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIasi U HeopraHuueckKas
XUMHSD»  00yYaromMMcsl TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEePUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIHMN,
rIy0o)Ke TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUH 53TOro 3akoHa — OT
00001120111} 10 0OBSICHAIOIIEH U TPOTHOZUPYIOICH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE O XUMHUYECKHX PEAKIHUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsiercss B Kypcax 10 m 11 kmaccoB
IIEMEHTAMH COJEP)KAHMS, WMEIOIMIMMHU KYJbTYPOJOTHMYECKH W IPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aWMOCBS3M XHUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEJIBHOM W IPAKTHYECKOU
JESITEIbBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHSI K MPOLECCY



TBOpUYECTBA B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npo0emMax, CBSI3aHHBIX C XWMHEW, KPUTUYECKH OCMBICIHBATh WHOOPMAIUIO U
OpUMEHATh €€ JUIA TIONOJIHGHUS 3HAHWM, peIIeHUS WHTEUICKTYalbHbIX U
AKCIIEPUMEHTATLHBIX MCCIEAO0BATENIbCKUX 3a/1a4. B 1iemom conepkanue yueOHOTo
npeaMeTa  «XUMHUS» ~ JAaHHOTO  YPOBHS  W3YYCHHS  OPHUEHTHPOBAHO  Ha
dbopmupoBaHre y OOyYaIOMIMXCS MHPOBO33PEHUECKONW OCHOBBI JIJISI TTOHMMAaHUS
bunocockux MACH, TaKWX KaK: MaTepuaibHOEC CIMHCTBO HEOPTaHUYECKOTO M
OPraHUYECKOTO MHUpPa, OOYCJIOBICHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM H
CTPOCHHEM, IT03HABACMOCTh TPUPOJHBIX SIBJICHUH NYTEM OKCICPUMEHTA W
pelieHusT TMPOTHBOPEYMH MEXKIy HOBBIMH (akTaMd H  TCOPETUYECKUMH
MPEANOCHUIKAMH, OCO3HAHNUE PO XUMHUHU B PEIICHUN DKOJIOTHYECKUX MPoOjeM, a
Takke Mpo0JieM COepe)EHUS PHEPTETUICCKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmane pemenus 3amad  BOCHMTAHUS, pPAa3BUTHS H  COIUMAIM3AIAA
00ydJaronmmxcsi MPUHATHIE TPOTPAMMOM MO XHMHH TOAXOABI K OMPEICTICHUIO
colepXaHUsT ¥ TOCTPOCHMSI TpeaMeTa MpeaycMaTpuBaioT (GOpPMHUPOBAHUE
YHUBEPCAIBHBIX yUEOHBIX JEHCTBUM, HWMEIOIMX 0a30BO€ 3HAYCHUE JIA
pa3TUYHBIX BHJOB JIESITCIIBHOCTU: pEHICHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHpopmaIuu, HeOOXOAUMBIX TSI TPUOOPETEHHS OTBITA MPAKTHYECKON
U HCCIICIOBATCIIBCKON JEATEIHPHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIETro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 0011ero 00pa3oBaHusl, MPU ONPEACIICHUN
COZIepKATEIbHOM XapaKTEPUCTUKU IIeJIed H3Y4YeHUs MpeIMeTa HalpaBlIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAMIIMOHHO TpHU3HAETCA (POpMUPOBaHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JESATETLHOCTH 4YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHUIO LIEJEH W3y4YEeHUs
IIpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.

CorymacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU H3Y4YEHUs TMpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTes:

e (opmMupoBaHMEe CHUCTEMbl XUMUYECKMX 3HAHUW Kak  Ba)kKHEHIIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
0000IIIeHN MUPOBO33PEHUECKOIO XapaKTepa, 03HAKOMJIEHHWE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOAMMBIX Il MPUOOpETEHUs
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYCCKUX SIBICHUM,
UMEIOIIHUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;



e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMHUYECKOTO O3KCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e30macHOro OOpaIIeHus ¢ BEIEeCTBAMH.

Hapsiny ¢ atum, conepskatenbHas XapaKTepUCTHKA IesIel U 3a7a4 U3YYCHUS
npeaMeTa B MporpaMMe Mo XUMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obmiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIEH CTENeHH OTHAETCsl  MPEeAnOoYTeHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsl OOy4YeHUs, OpPUEHTHUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHOM OpraHu3alliy, BIAACIOLIETO He
HA0OpOM 3HaHUM, a (PYHKIMOHAJBHOW TIPaMOTHOCTBIO, TO €CTh CIOcCO0aMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHUS 3HAHWUN M MPUMCHEHHUS MX B PEANbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHUX 3a71ad.

B cBsf3u ¢ 3TUM MpU U3y4YeHUU IMpeameTa «XUMHUS» JOMHUHHUPYIOLIEE
3Ha4YeHHEe MPUOOPETAIOT TaKKe LENU U 3aauu, KakK:

amanrtanusi 00yJaromMxcsi K YCIOBUSM JTWHAMUYHO Pa3BHBAIOIIETOCS MUDA,
dbopMUpOBaHHE  WHTEIUICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
pEIICHNI B KOHKPETHBIX KU3HCHHBIX CUTYAIUsX, CBA3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopmupoBaHre y OOYYalOMUXCS  KJIFOYEBBIX HABBHIKOB  (KITIOYEBBIX
KOMITETECHIIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [JISl Pa3IUYHBIX BHJIOB
NEeSATEIbHOCTH: pPEelIeHUs MpoOJieM, MOoUcKa, aHaau3a U 00paboTku MHGOpMAIINH,
HEOOXOAMMBIX [JIs MPUOOpPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke M1 OUEHKHM C TO3ULUN
9KOJIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB U XUMHYECKHX
MIPOIIECCOB HAa OPTaHW3M YeJIOBEKa U MPUPOIHYIO CPEILY;

pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU JIJIsl IOMCKA U aHanu3a yuyeOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMHUYECKOTO COJIEPKAHUS;

(dbopMUpOBaHKE U PA3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILUICHUSI, HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YACTHOCTH, MpPU IUIAHUPOBAHUM W MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUWE Yy oOydaroumxcsi YOeXIEHHOCTH B T'yYMaHUCTUYECKOH
HAIPaBJICHHOCTH XHMHUH, €€ BaXXHOM POJM B PEHICHUM IJIOOANbHBIX MPOOJieM
pPalMOHANIBHOTO MPUPOIOINOIB30BAHUS, TONOJHEHUS YHEPIEeTHUECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OEpPEeKHOIO
OTHOIICHHUA K TPHUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHHUs OIbITa
WCIIOJIb30BAHUSL TIOMYYEHHBIX 3HAHWM IS TPUHSATUS TPAMOTHBIX PEIICHHA B
CUTYaIsIX, CBSI3aHHBIX C XUMUYECKUMH SIBICHHUSMHU.



B yueOHOM maHe cpemHero oOmero oOpa3oBaHHs MPEAMET «XUMUS
0a30BOTr0 ypOBHS BXOAHT B COCTaB MpeAMETHOM obnactu «EcTecTBeHHO-HAYyUHBIE
PEIMETHD).

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B Hememwo), B 11 wmacce — 34 wyaca (1 wac B He;eNmo).



COJEPXAHUE OBYUYEHUA
10 KJTIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHHU

[IpeameT opraHnyeckoil XUMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
NOJIy4YEHUM HOBBIX BEHIECTB M MaTepHaioB. Teopusi CTPOECHUsS OPraHUYECKHX
coenuHenuit A. M. bytnepoBa, €€ ocHOBHBIE 1o0keHHsI. CTPYKTypHBIE (POPMYJIbI
OpraHWYeCcKUX BewlecTB. ['omoisiorusi, wu3omepus. XHUMHYECKas CBA3b B
OpPraHMYECKUX COSAMHEHUSIX — OJIMHAPHBIC U KPATHBIE CBSI3U.

ITpencraBienue o kiaccupuKalMyu OpraHuyeckux BeecTB. HomeHknarypa
OpraHMYECKUX COCAUHEHMM (CUCTeMaTHyecKas) M TpPUBUAIbHBIC HAa3BAHUSA
BXHEHILINX MPEACTAaBUTENEHN KIIaCCOB OPIraHUYECKUX BEILIECTB.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX IMPEBpallCHUI:
O3HAaKOMJIEHHE ¢ O0Opa3llaMH OpraHMYECKHX BEIIECTB M MaTepuajaMM Ha MX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHX BELIECTB, HAOIIOACHHE U
ONKMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO OPIrAHUYECKUX BELIECTB
IIpU HarpeBaHuu (TJIaBJIeHUe, 0OYTJIMBaHUE U TOPEHUE).

Yraesopopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKHH psa. MeraH M 3TaH —
OpocTeillliie NPEACTABUTENN AalKaHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuu 3aMenIeHUs] M TOpPEHUs), HAXO0XKJIECHHWE B MNPHUPOJE, INOJYyYECHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUN psiA. DTWIEH U MPONMUIIEH —
OpOCTEHIINE NPEACTABUTENN AJIKEHOB: (U3NYECKME M XMMHUYECKHE CBOWCTBA
(peakuuy THAPUPOBAHUS, TaJOTCHUPOBAHUS, THUApATAllMd, OKHUCIECHUS U
NOJIMMEPU3ALINH ), TIOTYUYEHUE U IPUMEHEHHUE.

Ankaauensl: OyrtamueH-1,3 u meTunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XMMHMUYECKHE CBOMCTBA (peakuust noaumepusanuu). [lomydyeHne cHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIIeH
— TPOCTEHIINNA TNPEACTABUTENb AJKWHOB: COCTaB, CTPOCHHE, (DU3MUECKHE WU
XUMHUYECKHE CBOMCTBA (pEaKUMHU TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TMApaTaLIH,
TOpEHUs), OJyYEHHE U IPUMEHEHNE.

Apensl. benzon: cocra, ctpoeHue, Gu3NYECKUE M XUMHUYECKHE CBOMCTBa
(peakiuu rajoreHMpOBaHMUS U HUTPOBAHUS), MTOIYYEHUE U NPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceorcmea  (peakyuu
2aN02EHUPOBANU U HUMPOBAHUs), NOdyYyeHue U npumenenue. TOKCUYHOCTb
apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIVIEBOAOPOJAMH, INPUHAICKAILIUMU K
Pa3IMYHBIM KJIaCCaM.

[TpuposHblE HMCTOYHHMKHM YIVIEBOAOPOIOB. I[IpuponHbli ra3 W MOMyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrocoObl nepepaboTku HeTH:



NEPEeroHKa, KPEeKUHT (TePMUYECKUM, KaTalUTU4YecKuil), mnuposn3. IIpoayKTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €r0 MepepadoTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUTACTMAcC, KayuyyKOB U PE3UHBI, KOJUJICKLIHUU
«Hepts» u  «YTOomp», MOJETMPOBAHHWE  MOJICKYJ  yTIEBOJOPOJOB U
raJIOr€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYEHHE ITUJICHA
Y U3YUYEHHE €r0 CBOWCTB.

Pacuérurlie 3amaun.

Bblunciendss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WJIM MPOAYKTA PEAKLIHUH IO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

Kucsopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenpHble OQHOATOMHBIE COUPTBHL. METAaHON W 3TAHON: CTPOCHHE,
¢usznyeckne U XHMHUYECKHME CBOMCTBA (PEaKkIMH C aKTUBHBIMU METaJUIaMH,
raJIOr€HOBOJOPOJAaMH, TOpPEHHUE), NpUMEHEHUEe. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHEe METaHOJIa M ATaHOJIa HA OPTraHNU3M YEJIO0BEKA.

MHoOroaroMHple  CHUPTHL. OJTWUJEHIVIMKOAb M  I[JIMIEPHUH: CTPOCHHUE,
¢uznyeckue W XMMHYECKHE CBOICTBa (B3aUMOJICHCTBUE CO IIEIOYHBIMU
METaJUlaMM, KaueCTBEHHAasl peaklys Ha MHOIOATOMHBIE CHUpTHI). [lelicTBue Ha
OopraHu3M yesnoBeka. [[pumeHeHnne rmuuepruHa U STUIICHTITUKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKUe M XHUMHUYECKHE CBOICTBA.
TokcuunocTh Genona. [Ipumenenue genona.

Anpnerupl U Kemowuwvl. DopManpaerui, alUETAIbAECTUN: CTPOCHHE,
bu3nueckue U XUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEaKIMH), TIOJyYeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHAasi KHCIIOTBI: CTpO€HHEe, (pU3nuecKkre W XMMHUYECKHUE CBOICTBa (CBOMCTBA,
oOmrye s Kiacca KUCIOT, peakius 3TepupuKalnn), MoJydeHHe U MpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI Kak MPEICTaBUTENM BBICIIMX KapOOHOBBIX
KHUCTIOT. Mblj1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucHOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
pOJIb )KUPOB.

VYrneBonpl: cocTtaB, Kjaccuukamus — yriaeBoAoB  (MOHO-, JHU- U
nosivcaxapuibl). ['Jroko3a — npocteiimmii MoHOcaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKUEe U XHUMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
rugpokcuom meau(ll), okucienue ammuadyHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJEHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
Heuroso3bl.  Pu3nYeckue M XMMHYECKME CBOWCTBA Kpaxmana (TUApOJu3,
KaueCTBEHHAs PEAKIUS C HOJIOM).




OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHIA:
poBeJcHNE, HAOMIOJEHNE W OINUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJEHUCTBUE TJIMIIEPUHA C
rugapokcugom meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmana C HOIOM),
MIPOBEICHHUE MPAKTHUECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaqn.

Bblunciendss 1Mo yYpaBHEHHMIO XHWMHUYECKOW peakiuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WJIM MPOAYKTA PEAKLIHH IO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

A30TcozeprKallie OPraHu4eCKUe COCTUHEHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHeHus. Ousnyeckue
YU XMMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpuMepe ruiuHa). buosornueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku kak nOpupoaHBIE BBICOKOMOJICKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAs U TpETUYHAs CTPYKTypa O€iIKOoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUAPOJIU3, ACHATYpallns, KaYeCTBEHHbIE PEaKIINU Ha OCIKU.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
HaOJII0/IEHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATYypalus OeIKOB IpU
HarpeBaHUM, LIBETHBIC PEAKIIMK OEIIKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALNN, CPEIHSS MOJEKYISIpHas
Macca. OCHOBHBIE METOAbl CHHTE3d BBICOKOMOJIEKYJISIDHBIX COCOUHEHHM —
MOJIMMEPHU3ALUS U TOJIMKOHACHCALIHS.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAaKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAaHUYECKON XMMHUU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTUH, TaK U TMOHATHUM, SBISIONIMXCS CUCTEMHBIMU JJISl OTHEIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO0111e ecTeCTBEeHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PakT, runoresa,
3aKOH, TEOpHSsl, aHAIU3, CUHTE3, KJIacCHU(PUKALMS, MEPUOAUYHOCTh, HAOIIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIUPOBAHUE.

@usuka: MmaTepus, DJHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJI0, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NYECCKUE BETUIMHBI U CAMHUIIBI UX NU3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTrocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YIJIEBOIBI, >KUPBHI,
(bepMeHThI).



['eorpadusi: MUHEpabI, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOTIAeMbIe, TOTLTUBO,
pecypchl.

TexHOJIOTHS: THINEBbIC MPOJYKThI, OCHOBBI PAIIMOHAIBHOTO IUTAHWS,
MOJOIIIME CPEJICTBA, JICKAPCTBEHHBIC M KOCMETUYCCKUE MPEnaparhl, MaTEPHAIIbI U3
UCKYCCTBCHHBIX M CHHTCTHUECKHUX BOJIOKOH.

11 KIIACC

OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XAMHYECKUI 31eMeHT. AToMm. Sapo aroma, H30TOMNbBI. OJIEKTPOHHAs
000710uKa. DHEPreTUUYEeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE OopOUTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHus: JIEKTPOHOB MO OpOUTAIIM B aTOMax
AIIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA U [lepuoanueckoi CUCTEMBI
xumuueckux 3yieMeHToB JI. M. MeHnueneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHMHUYECKHX JJEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYyMIaM U TEPHOJIaM.
3Ha4YeHue MepUOJUYECKOro 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKUenTopHslil). BomopoaHas cBsA3b. BaleHTHOCTh. OIEKTPOOTPHULATEIBHOCTB.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJIIPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
IIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.

[lonaTne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 10J1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKHUX COCIMHEHU. Howmenxkiatypa
HEOPTaHUYECKUX BEIIECTB. | eHeTuyeckas CBsI3b HEOPraHWYECKUX BEILIECTB,
MPUHAIICKAIUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckass — peaknus. Knaccudukamuss XUMHUYECKHX — PEaKIUid B
HEOPraHWYECKOM M OPraHWYeCKOM XHMMHH. 3aKOH COXPAaHEHHsS MacChl BEILIECTB,
3aKOH COXPAHEHUS U IPEBPALICHUS SHEPTUM TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3indHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunmun Jle [larenbe.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTPAJIbHAS, IEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHIA:
neMoHcTpanus Tabymn «[lepuoanueckas cucremMa XxuMmudeckux seMenToB J[. U.
MeHneneeBa», U3ydeHHE MOJICNCH KPUCTAUIMYECKHX PEMIETOK, HAOMIOIeHUE U
OTHMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3oKeHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEACICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCAJIBHOTO WMHAWKATOpPA, PEAKIMU HMOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrnusHue pa3nuuHbix (akTOpoOB HA CKOPOCTh
XAMHUYECKON PEAKLIUI.

Pacuérurlie 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHYECKUX pEaKUUMiA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C MCIIOJIB30BAHUEM IIOHATHUS «MacCOBas
JIOJISI BELLIECTBAY.

Heoprannuyeckasi xumus

Hemeraiuel.  Ilonoxenne HemerauioB B Ilepuoandeckor  cucreme
xumudeckux snemeHToB [[. Y. MenpaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETANIOB (HA MpUMeEpe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOWHEHUN  (OKCHIIOB,
KHUCJIOPOJACOIEPKAUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUIN).

[IpyuMeHeHnEe BaXKHEUIIINX HEMETAJJIOB U UX COCIUHEHUM.

Meramnbl. [lonoxenue meramoB B llepruoanyeckor CUCTEME XMMHYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTtajuioB. O6mme gusnyeckue cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DIJIEKTPOXUMHUYECKUH Pl HAPSKEHUH METAJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUN.

OOmue cnocoObl moiyuyeHus: MeTawioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIepUMEHTAJIbHBIE METOJbl H3yYEHHUS BEHIECTB W HMX NPEBpACHUN:
U3y4YCHUE KOJUICKINN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3a7a4, HAONIOJICHWEe M OINHCAHHWE JIEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHbIE PEaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérurle 3amaun.

PacuéTtel mMacchl BemiecTBa WM 00ObEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOIO W3 YYACTBYIOLIMX B PEAKIMU BEILECTB,
pacuétbl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
13 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOM, SHEPTETHUECKOW W MHIIEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINM.



[IpencraBienuss 00 OOIMMX HAYYHBIX MPUHIUIIAX [POMBIIUICHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPUANIOB: BaXKHEHIINE CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTepHuaybl, KpacKd, CTEKJIO, KepamukKa,
MaTepuabl JJsl 3JEKTPOHUKH, HAaHOMAaTEpHUasbl, OPTaHUYECKUE W MUHEPAJIbHbBIC
yIoOpeHusI.

Xumus M 3J0pOBbE YEJIOBEKa: MpaBHWJia HMCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, Mpapuia OE30MaCHOTO MCIOJIL30BaHUs MpernapaToB OBLITOBOM XUMHUU
B IIOBCEIHEBHOM >KU3HU.

MexnpeaMeTHbIE CBS3U.

Peanuzanust  MeXnpeAMETHBIX  CBsA3€d TMpU  HU3YyYCHUM  OOmer
HEOpPraHU4eCcKo XUMUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUW, TakK W TIOHSATUM, SBJISIIOLIUXCS
CHUCTEMHBIMU JJISI OTJIETBHBIX PEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4dHBINH (DakT, rUmoTes3a, 3aKOH,
TEOpWsi, aHallu3, CHUHTE3, KiacCUPUKAKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
SKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusukKa: MaTepus, SJHEPTUsl, Macca, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOI, PAIMOAKTUBHOCTh, MOJICKYJIA, SHEPTETUYECKUN YPOBEHD, BEMIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PU3MUYECKHE BETUYMHBI U CIMHHIIBI MX
U3MEpPEHUSI, CKOPOCT.

buonorusi:  kjeTka, opraHu3M, S3KOCHUCTeMa, Owocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MMOJE3HbIE UCKOMAeMbIE, TOTIIMBO,
pPECYpCHI.

TexHonmorusi: XuMH4eCcKasi MTPOMBIIUIEHHOCTh, METAJUTyprus, MPOU3BOJCTBO
CTPOUTEIIBHBIX MAaTE€PHUANIOB, CEIbCKOXO3IMCTBEHHOE MPOU3BOJCTBO, IHILIECBAS
MPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBINLIEHHOCTh,  ITPOU3BOJCTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaJOB,
AIEKTPOHHAS MIPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 10 XUMHNNU
HA BA30OBOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarImMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METalpeMETHBIM W TpeAMeTHbIM). HayuyHo-mMeToauyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEIILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsI BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIUMUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIM4KMe MOTUBALIMK K OOYYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUMYHOCTU HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCHU
NEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpeaMeTa «XHMHS» TOCTHUTAIOTCS B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIOCOOCTBYIOIIUMHU  TIpoIleccaM
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peajn3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHHUH
y4€OHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJIHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IPYIMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAyYHOMY HACJEIUI0
OTEUYECTBEHHON XUMHU;

YBaO)KEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHS HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyZa YUEHBIX U MIPAKTHKOB;

UHTEpeCa M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMI HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHust mpaBuil 0e30MacHOro0 OOpallleHHus C BEIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMPUBBIYEK (YIOTpeOieHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JIPYrMX BHJAX
NESTEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTHUECKUX 3a]ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYeHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS NMPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXKEHHUS K TPYAY, JIOIAM TPYJa U PE3yiabTaTaM TPYAOBOM JAESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJbHON TpPaeKTOpUU
oOpa3oBaHusi, Oyayuiedl npodeccun M peanu3alMi COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHOU U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIILHOTO TPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3MPOBATH HEOIArONMpPUSTHBIE SKOJIOTHMUYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus e€ poiud B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU LIEJIOCTHOTO
IpEJCTaBICHNUs. 00 OKPYXalOIIeM MUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpaHEHUs
IIPUPOHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s COBPEMEHHOM
LIUBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaAIbHON KYJIBTYPbI, PEIICHUH I100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacHOCTH, B Pa3BUTHUHM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyAa © OSKOJOTWYECKH KOMGPOPTHOM KU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



MoJlydyaeMble 3HAHUA Ui aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASAIINX B HEM NU3MEHEHUN, YMEHUS J1eJaTh 0OOCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (DaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUH N0 XHMHUU B
COOTBETCTBUU C KU3IHEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3luYHbIX cepax mpodheccuoHaTbHON

NESATEIBbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o01ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble 1 (OpMHUPOBAHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W cHenupUKy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0BaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), o0ecrneunBaroIme dbopmupoBaHue GYHKIIMOHAIBHOM
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN O0yUaroIuXCs;
CIIOCOOHOCTH oOy4aromuxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTHBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpPOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIECJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUS, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, IPEOOPA30OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYEeCKas (opmyna, ypaBHECHHE XUMHYCCKOU
peakMy — TMpU PEIICHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
IPUMEHSTh HAa3BaHHbIE MOJENIbHbIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHA.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

bopMyaMpOBaThH 1IEJIM U 3a/1a4W UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABICHHBIE
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJC€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YUYEHMUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOATh 3a XOJA0M
mpoIiiecca, CaMOCTOSITENIBHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIILHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ nunopmanuei:

OPUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHaTu3upoBaTh WH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM
IIpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;



dbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(OpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpeBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJIaeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW, BBICKa3bIBaTh  WjaeH, (OPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOM pabOThl MO MCCIIEOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, peaanu3alui yIYeOHOro MPOoeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYILIECTBISATh CBOIO TMO3HABAaTEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHM Mpu
BBINIOJIHEHUHU YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajay, BbBIOMpaTh Hauboliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CaMOOIICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTpaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHUMHUU B TIO3HAHUU SBJICHUU



npupoasl, B  (OPMUPOBAHWUU MBINUICHWS] W  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M MPUPOTHON
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIIME TOHATHA (XUMHYECKHH 3JEMEHT, aroM, DJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJib, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIA CKeleT, (QyHKIHOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJIE€BOJAOPO/IbI,
KHUCJIOPOJI M a30TCOJEp KaIMe COCTUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUU U 3aKOHBI (TEOpHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3BIK XWMHHU; MHUPOBO33PCHUECKHE 3HAHWUS,
JeXalnue B OCHOBE MOHWUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHMSI O CBOMICTBaX, COCTaBe, MOJYyYEHUU WU
0€30MacHOM HCIOJIb30BAaHUN Ba)XKHEWIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTHYECKOH JEATeIbHOCTH YEeTTOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEPHbIC MPHU3HAKU MOHSITHUH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIINE TMOHATUS IPU
OMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUUYECKIX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpaliEéHHOMN)
bopMya OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTABIMBATh MOJEIN MOJIEKYJl OPraHMYECKHX BEIIECTB AJI WJUIIOCTPALlUM HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUYEHHBIX
OpraHUYEeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpynmne COeAWHEHUN (yriaeBOIOpPOAbI, KHCIOPOA U a30TCOAEp KaIliue
COCIMHEHUS, BBICOKOMOJICKYJSIDHBIC COCIUHEHMsI), JaBaTb WM Ha3BaHUSA IIO
cucrteMatnyeckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYECKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHon, (GopManbaeru]], aleTalbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJICMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxMal, LeJUII0JI03a, TIUIHIH);

c(hOpPMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOM CBS3U B
OpraHUYECKUX COECIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bByTnepoBa /s 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPOMWJIEH, alleTUJICH,
Oyramuen-1,3, merunOyragueH-1,3, OeH307, METaHOJ, ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmai, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYECKHX PEaAKIHUil ¢
WCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YIII€BOAOPOTHOTO
ChIpbsi  (He(Th, NPUPOJAHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOJUTH BBIUMCICHUS TI0 XHUMHYECCKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakiuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HUCXOJHBIX
BEIECTB WUJIU NPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HAaHWUA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XUMHHU TIPU MU3yUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUIECKON
nocyAod M JabopaTOopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuUjia OOpalleHHs ¢
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBITOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKHUX BEIIECTB MPU HATPEBAaHUH, MIOJTyUYCHHE
THJIEHA M W3yYEHHUE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIMH OPraHUuYEeCKHX
BEIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpAaTOPHBIM O0OPYJOBaHHMEM, WIPEICTABIATH PE3yJbTaThl
XUMHUYECKOT0 SKCIIepUMEeHTa B (OpMe 3alKucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(boOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBAa MacCOBOMU
uHdopmaruu, aTepHer u apyrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISAX
COXpAaHEHHS CBOETrO 3J0POBBS U OKpY)KAIOIIEW MPHUPOJHON Cpeibl, 0OCO3HABATH
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0BeKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHSATh 3HAHMUSI 00 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBICHUH;

JUISL CIENBIX ¥ CIHA0OBUASIIUX OOYYAIOIMUXCSA: YMEHHWE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPpMHUPOBAHHOCTh  MPEJCTABIECHUNA: O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XWMHU B IIO3HAHUU SBJICHUU
OpupoAbl, B (QPOPMUPOBAHUU MBIUUICHHS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJd, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHMS, XUMUYECKAsl CBS3b
(KoBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TANBl XUMHUYECKUX  PEAKUHUM, PacCTBOpP, DJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbI (TEOpHs
ANIEKTPOJIMTHYECKON Jaucconanuu, nepuoguyeckui 3akoH Jl. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpAIICHUs] SHEPTUU
IpU XUMUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN $3BIK XHUMHUH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JICKAUIME B OCHOBE MOHUMAHUS MPUYMHHOCTH U
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PAaKTOJOTUYECKUE CBEIEHUS O CBOMCTBaX,
coCTaBe, MOJIyYeHUU U 0€30MaCHOM UCIOJIb30BAaHUU BAKHEHIINX HEOPTraHMUECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS NpPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M MX IIPEBPAILCHHIA;

c(hOpMUPOBAHHOCTh YMEHHI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM  XMMHUYECKUX  pPEaAKIUH,
cuctematudeckytro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEIENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX paCTBOPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh yYMEHUHI yCTaHaBJIUBATh IPUHAIEKHOCTb
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OINpeAeNEHHOMY KIaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIJIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOANYECKOTO 3aKoHa /J.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xumuyeckux sneMmeHtoB JI. M. MenneneeBa, UCHoJyib3ys MOHATHUS «S-, p-, d-
IIEKTPOHHBIE opouTanu, «9HEPreTUYECKUE YPOBHW, OOBSCHSTH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M UX COEIMHEHUU
10 TIEprUoIaM | rpyimmaM llepruoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB [[. M.
Menaeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHU4YEeCKUMHU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BEHIECTB, TEILIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OPaTMMOCTH
peaKIMK, Y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pa3IUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, y4YUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLIMHU UAYT JO KOHIIA;



c(OpMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIH COCTAaB pPAa3jMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM TIyTéM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiMu OT pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHero Bo3aencTus (npuuuui Jle llatense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKalue B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHUs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke C(POPMUPOBAHHOCTH NPEICTaBICHUNA 00 OOLIMX HAyYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEILECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPAILLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHiia MOIb30BAHUS XUMUYECKON
MOCy/IOl U J1TabOpaTOpHBIM OOOpPYAOBAaHHUEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKLUMSIMHU MO BBITOJIHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIOJHATh XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
OMpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCHEPUMEHTANbHBIX 3aJad IO
TeMaMm «Metaey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBUIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYy10BaHUEM,
NPEACTABIATh PE3YNbTaThl XHWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKnuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YNHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBAa MacCOBOMU
KOMMYHUKaIu, IHTepHEeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA HKUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazatens [IJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHbBIIECHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00OyJaronumXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIENbIX M CHA0OBUASIIMX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

Ne i/

KoanuecTBOo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Pa3nes 1. Teopernyeckue 0CHOBBI OPraHN4eCKOH XUMUH

[Ipenmer oprannueckoit xumuu. Teopus

1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. byrtneposa
Hroro no pazgeny 3
Pa3nen 2. YraeBoaopoabt
2.1 [IpenenpHbIE YIIIEBOAOPOIBI — ATKAHBI 2
)9 HenpenenbHble yraeBogopoOAbl: aJKEHBI, 6 |
' aJIKaJIMEHb], AJIKAHbI
23 ApoMaTndecKkue yriieBoa0pOIbl 2
54 [IpupoHbIe ICTOUHUKH YTJIEBOJIOPOJIOB U 3 |
' UX repepaboTka
Uroro no pazgeny 13

Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs

3.1 Cnuptsl. ®enon 3

39 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 |
CnoxHbIe 3(UpbI

3.3 YraeBobl 3 1




Hroro no pasaeny

13

Pa3nen 4. A3oTcoaepskaniue opraHudecKue coeJUHEeHHUs

4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 3
Hroro no pazneny 3
Pasznea S. BoicokoMoJieKkyJIsipHbIe COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHmue pa3aesioB U TeM ungpposbIe
Ne /i P Kontpoabnsie | IlpakTuueckne (1udpp )
NPOrpamMmsbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnyeckue 0OCHOBBI XUMHH
Crpoenune atomoB. [lepuognyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHX 3
anemenToB /1. V1. MenaeneeBa
12 Crtpoenue BemniecTBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMHUYECKUE PEAKLIUN 6 1 1
Uroro no pazgeny 13
Pasznen 2. Heopranuuyeckasi Xumusi
2.1 Meranbl 1
2.2 Hewmeramisl 1 1
)3 CBs13b HEOPraHUYECKUX U OPraHNYECKUX )
' BEILIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus 1 :Ku3HbL
3.1 XUMUSA U )KU3Hb 4
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposabHbie
padoThI

IIpakTuyecku
e padoThbI

Jlara
U3YYeHUs

JJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

IIpeamer opraan4ecKkoin XUmMuHu, €
BO3HHKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

Teopus cTpoeHUS OpraHU4YECKUX
coenquHenunit A. M. Byrneposa, eé
OCHOBHBIE 10JIOKEHHUS

[Ipencrasnenue o kaaccuukanuu
opraHuueckux Bemects. Homenkiatypa
(cucremaTuyeckas) 1 TpUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BELIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUU P

Meran u 3TaH — NpoCTEHIIe
MPEICTaBUTENH aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUiEH U NPONUIIEH — IpocTeiine
IIPEACTABUTENH AJIKEHOB

[TpakTuyeckas pabora Ne 1. «[lomyuenue
JTUJICHA U U3YYECHUE €0 CBOUCTB




Ankanuensl. byranuen-1,3 u

9 MetunoyraaueH-1,3. Tlomyuenue
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
ATNKHUHBL: COCTaB U OCOOCHHOCTH

10 CTPOEHMSI, TOMOJIOTHYECKUH Psi.
ALIETUIIEH — MPOCTEUIIHIL
MIPe/ICTaBUTENb aJTKUHOB

1 Beluncienus no ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH3011 ¥ TOIYy0JI. TOKCHYHOCTH
apeHoB

13 IIpupoaHsbIit ras.

14 Hedtp 1 ciocoOw1 ee nmepepaboTKHy.

15 KameHnHsbI#1 yrons u ero nepepaboTka

16 KonrponsHas pabota no pasaeny
«YTII€BOIOPOABD)

17 [IpenenbHble OIHOATOMHBIE CIIUPTHI:
MeTaHoJ U 3TaHon. Bomopoanas cBs3b

18 MHoOroaTroMHbIe CIUPTHI: 3TUIICHTIIMKOJIb
U TJIMLEPUH
DeHOJI: CTPOCHUE MOJIEKYIIBL,

19 (bU3MYECKre U XMMUYECKHIE CBONCTBA,
MIpUMEHEHNE

20 Anbaeruabl: GopManbaerua U

aneTanbaerug. AneTrod




OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE

21
KHCIIOTBI: MypaBbUHAs M YKCYCHast

” [TpakTuyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEMHOBAsI KUCIOTHI, KaK

23 MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHUCJIOT

24 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JEeHCTBIE
CrnosxHble 3(Upbl KaK MPOU3BOJIHBIE

25 KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIOKHBIX
3¢upoB

26 XKupsl: runponan3, npuMeHeHue,
Ouosornyeckasi pojb KHUPOB
VYTeBobl: COCTaB, KiacCH(PUKAIHSI.

27 Baxneiive npencraBuTeNnu: rioKo3a,
bpykTO3a, caxapo3a

)% Kpaxman u nemuoio3a kak mpupoHbie
MOJIUMEPDI
KonTpomnpHas pabora no pazaeny

29 «Kucnopoaconepxaiiye opraHuuecKue
COCJIMHECHU S

30 AMUHBI: METHJIAMUH U aHWJIMH

31 AMMHOKUCIOTHI. benkn

0 ['eneTnueckas CBsI3b MEXKIy KilaccaMmu

OPraHUYeCKUX COCTUHEHUHN

33

buorexnonorus.




34

Knaccudukamnus nmomumepos.
HckyccTBEHHBIE M CHHTETUYECKHE
MOJIUMEPBI.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyecku
e padoThbI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMHAYECKUN DIIEMEHT. ATOM.
DneKTpoHHass KOHPUTYpaILUsS aTOMOB

[Tepuonuueckuii 3akoH u [lepuoanueckas
cHCcTeMa XUMHYEeCKuX sneMeHToB /. 1.
MeneneeBa, uX CBSI3b C COBPEMEHHOM
TEOPUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKHUX AJIEMEHTOB M UX COEIMHEHUI
[0 TpyMnam U nepuojaM. 3HaueHHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.J. MeHaeneeBa
B Pa3BUTUU HAYKHU

Crtpoenue BemiecTBa. XuMHUUYECKasi CBS3b,
€€ BHUJIbI; MEXaHU3MBI 00Pa30BaAHUS
KOBAJIEHTHOM CBSI3U. BogopoaHas cBs3b

BaneHTHOCTB. DNEKTPOOTPHUIIATETLHOCTb.
Crenens okucienus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOT'O
CTpOEHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope




Krnaccudukanus u HoMeHKIIaTypa
HEOPraHMYECKUX COCAMHEHUN.
I'enernyeckas cBSI3b HEOPraHMYECKUX
BELIECTB, PA3JIUYHBIX KJIACCOB

Kiaccudukamnus XuMruaeckux peakiuii B
HEOPraHWYECKOM M OpraHUuYeCKON XUMUU.
3aK0H COXpaHEHHUS MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MIPEBPAIICHUS YHEPTUU TIPH
XUMHUYCCKUX peaKume

CxopocTts peakniuu. OOpaTuMbIe PEaKIIUH.
XHUMUYECKOE paBHOBECHE

10

[TpakTuyeckas padora Ne 1. «BnusHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIun»

11

DNEeKTPONIUTHYECKAs! AUCCOLIUALIUS.
[Tonsitue o BomopoHoM nokasarene (pH)
pactBopa. Peakiiuu noHHOrO0 0OMeEHa.
I'maponus opraHnyecKux u
HEOpPraHUYECKUX BEIIECTB

12

OKHUCIIUTENFHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyiaBoB M paCTBOPOB COJIECH

13

KonrponsHas pabota no pasaeny
«TeopeTnyeckre OCHOBBI XUMUN

14

Mertanniel, UX IMOJOKEHHUE B
[lepuoanueckoii cucreMe XUMUUECKUX
anemenToB 1. 1. Menaeneepa u
0COOEHHOCTH CTpoeHus aroMoB. O01mue




(hU3MYEeCKre CBONCTBA METAJIIIOB

15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUI
PsI HAIPSKEHUN METAJLIOB

16

XUMHYeCKHe CBOMCTBA BaKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIUH,
MarHui, aIIOMUHUN) U UX COCTMHEHUMN

17

XHUMHUYECKUE CBOMCTBA XPOMa, MEIU U UX
COCTMHECHUN

18

XUMHUUYeCcKre CBOMCTBA ITUHKA, JKeJle3a U UX
COETUHEHUN

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIBHBIX 33134 110 TEME
«Mertamae"

20

Hewmetamisl, ux MonoxeHue B
[lepuoanueckoii cucreMe XUMUUECKUX
anemenToB JI. . MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

21

PuU3NYECKUE CBOKMCTBA HEMETAILJIIOB.
AmnoTponusi HeMeTauIoB (Ha IpuMepe
KHCJIOpOJia, cepbl, hocdopa u yriaeposa)

22

XUMHYECKHE CBOMCTBA FaJIOTEHOB, CEPHI U
HUX COeIUHEHUN

23

XuMHUYECKHe CBOMCTBa a30Ta, ochopa u
HUX COEeIUHEHUN

24

XHUMUYECKUE CBOMCTBA yIIIepOaa, KPEMHUS
U UX COEOUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX




COCTUHEHUN

26

O0001IeHre U CHCTEMATH3AIMS 3HAHUH 110
Teme «HemeTamnely. Berauciaenus mo
YpaBHEHUSAM XUMHUUYECKUX PEaKLUi u
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Pemienue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME
"HemeTassl"»

28

KonrponsHast pabora o Temam
«Metamey U «HemeTamis»

29

Heopranuueckne u opraHudeckue
kuciotel. Heoprannueckue u
OpraHUYECKUE OCHOBAHUS

30

AmMdoTepHble HeopraHU4eCcKHe 1
opranuyeckue coequHeHus. ['enernueckas
CBSA3b HEOPTraHWYECKUX U OPraHUYECKUX
BELIECTB

31

Ponpb xumun B obecrieueHun
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBOW O€30MacHOCTH, Pa3BUTUH
MEULIUHBI

32

[TpeacraBnerus: 06 0OMUX HAYYHBIX
MPUHIIMIIAX TPOMBIIUIEHHOTO MOJTYYeHHS
Ba)KHEUIIINX BEIIECTB

33

YenoBek B MUpPE BELIECTB U MaTEPHATIOB

34

XuUMHUSA U 300pPOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJBHBIE YYEBHBIE
MATEPHUAJIbI 1JIAA YYHEHUKA

1. Xumusa: 10-# knacc: 6a308bIn ypoBeHb: yuebHuk/ O.C. Nabpuenan, WN.I. Octpoymos, C.A.
Cnapkos.- 6-e n3a., ctep.- Mocksa: lNpoceeweHune, 2024.- 128 c.: na.

2. Xumusa: 11-i1 Knacc: 6a30Bbilt ypoBeHb: yuebHuk/ O.C. FabpuensH, U.I. Octpoymos, C.A.
Cnapgkos.- 7-e u3ga,, ctep.- Mocksa: lMpocseuleHne, 2024.- 127, (1) c.: vn.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1.MeToaunyeckoe nocobue K yuebHuky O. C. Flabpuensana, U. I. Octpoymosa, C. HO.
MoHomapeBa «Xumunal0-11 knacc. basosbiih ypoBeHb», aBTopa O. C. FabpuensaH., 2024 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

MopsaxoBbIii Kpartkoe onucanue 3JeKTPOHHOI0 06pa30BaTeIbHOIO pecypca IIpaBoodaanaresn Ccblika Ha DOP
HOMep (BKJII0YAsI CTPYKTYPY, NPeAMETHOE cojlep:Kanne U MeTaJlaHHbIe, 3JIEKTPOHHOI 0
M03BOJIAIONHe OJHO3HAYHO HACHTHQUIHMPOBATD 1eKTPOHHbII 00pa3oBaTeILHOIO pecypca
obpa3oBaTeIbLHBII pecypc) (HaHMMeHOBaHHUe

IOPHIHYECKOro Juua 6o
(amuaus, MM, 0TIYECTBO
(npu Ham4uK) pusuyeckoro
JIMLA, KOTOPOMY B
YCTaHOBJIEHHOM
3aKOHOAATEJIbCTBOM
Poccuiickoii ®exepannn
nopsijiKe NPUHALICKHT
HCKJIIYUTEJIbHOE NPABO HA
3J1eKTPOHHBI I
oOpa3oBaTe/bHBII pecypc)

1 Jomamnue 3aganus Cpentee obuiee oOpa3oBaHue AO “U3narenbeTBO https://digital.prosv.ru/
Xumus. 10-11 kmace
“ITpoceenienue”
2 AanTHBHBII KOMIUIEKC MO TIOBTOPEHHUIO MPOWACHHOTO AO “UznatenbcTBO https://digital.prosv.ru/
Matepuana o xumuu 10 kiacca
“ITpoceenienue”
3 AnanTHBHEIA KOMILIEKC 10 IIOBTOPEHHIO IIPOUACHHOTO 000 “AVICMAPT” https://ismart.org/
Mmarepuana no xumuu 11 kiacca
4 AZanTHBHBIA KOMIUIEKC 10 MOATOTOBKE K KOHTPOJIBHBIM 000 “AUCMAPT” https://ismart.org
pabotam o xumuu 10 kmacca
5 ALanTUBHbIN KOMMNIEKC NO NOATOTOBKE K KOHTPO/IbHbIM 000 “ANCMAPT” https://ismart.org

paboTtam no xumun 11 knacca


https://digital.prosv.ru/
https://digital.prosv.ru/
https://ismart.org/
https://ismart.org/
https://ismart.org/
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