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HOACHUTEJIBHAS 3AITUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHOi 00pa30BaTENBbHON MPOrPaMMBI CpeaHero ooOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konreniuu npenogaBanus yaeOHOTO
npeaMera « XuMus» B 00pa3oBaTeIbHBIX opraHuzaiusax Poccuiickoit deaepariumy,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAaMMBbl, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0OB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00Y4aIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YPOBHE COCTABHIIU
koHuentyanbHble monoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOe oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM 3TAallOM pealu3alid  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KJIIOUEBBIX I[EHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHCTEeME XUMHUYECKOTOo o00pa3oBaHusi. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
U TIpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
COZIEp’)KaHHE M TOCTPOCHHE KOTOPOTO OIMPENENICHbl B MPOrpamMMe IO XUMHUH C
y4€ToM crenuPuKd HayKu XUMHH, €€ 3HA4CHHUS B TO3HAHWM TMPUPOJBI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyk poJib B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ] B (hOPMHUPOBAHUE PAIMOHATIBHOTO HAYYHOTO MBIIIUICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OpPMHPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
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BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMHU MIPUMCHCHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOJIUMBIM YCIOBUEM YCIIEUTHOTO
TpyZa W JKU3HU Kaxaoro wieHa oOmecrtBa. CoBpeMEHHass XUMHSI KaK Hayka
CO3HUJATENIbHAS, KAaK HayKa BBICOKMX TEXHOJIOTMM HANpPABJICHA HA pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3Y4YCHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJHKCHUS
0o0pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBisiomuM  IpeaMeTa «XHUMHS» SBIAIOTCA 0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJICP’KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAaHHWM MO HEOPraHWYECKON XMMHUU (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHn4YecKon xumuu. POpMHUPOBAHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYECHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHWYecKas XuMus» cQopMupoBaHa B MPOTpaMME IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYEeHHIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCOMHECHUN, a TaKXE HAa YPOBHE CTEPECOXMMHUYECKHX M IJIEKTPOHHBIX
MPEACTABICHUI O CTpOeHUH BenlecTB. CBeeHus 00 H3ydyaeMbIX B Kypce BeIlecTBax
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4ecKod  XUMHM  [OJYYalOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIIUU.

[Ton HOBBIM yriaoMm 3peHUss B mpeameTe «XuMmus» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYarouuMcsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
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NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, a TAKXKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAHUs oNONHsIeTCs B Kypcax 10 u 11 kimaccoB anemenTamu
COJIep KaHMs, UMEIOIMMU KYJIbTYPOJIOTHYECKUA M MPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XMMUM C JPYTMMHU HayKaMw,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeIOBEKa,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU
Y TIPAKTUYECKUX MPUIIOKEHUA XUMUH, IOMOTalOT BBIITYCKHUKY OPUEHTHPOBATHCSA B
OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX Npo0iieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(POPMALIUIO U TPUMEHSITH €€ JJIs IONOJHEHUS] 3HaHUH,
pELICHUS HHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIIBHBIX HCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp)KaHUE Y4eOHOro mnpeamera «XUMHUS» AAHHOTO YPOBHSI W3Y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TaKuX KaK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOECHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHUN TyTEM SKCIIEPUMEHTA
U pELICHUs MPOTUBOPEUYM MEXIy HOBBIMU (DaKTaMHM M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodieM cOepeKeHUsl FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnaHe pemeHus 3agad  BOCHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OOy4JaromMxcss MPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOUINX 0a30BOE 3HAUEHUE IS Pa3IMUHbBIX
BUJIOB [ICATCIILHOCTH: pEIICHUs Npo0JjeM, TOMCKa, aHaliu3a M 0o0pabdoTKU
uH(popMaluy, HEOOXOAUMBIX [UJIi MNPUOOPETEHUS OMNbITa MPAKTHUYECKOW U
UCCJIEIOBATENCKON JIeATEIbHOCTH, 3aHMMAlOUIEl Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENCHUIO LeNed U3y4deHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.
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CornacHO JaHHOW TOYKE 3pEHMs TJaBHBIMHU LIETSIMU U3YYEHHUS TpeaAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIIEH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHS, (PyH/IaMEHTAIIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE U MOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C HICTOPUEH UX
pa3BUTHUS U CTAHOBJICHHS,;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEI[ECTB U XUMHUUECKHUX PEaKINil, HEOOXOIUMBIX JIJIsI MPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIIMX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XHUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJiel U 3a7a4 U3ydeHUsI
npeaMeTa B MPorpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHHU C
HOBBIMU TIPHOPUTETAMH B CHUCTEME CpefaHero oOmiero oOpa3oBanus. CerogHs B
MPENoIaBaHUK XUMUU B OOJIBIIECH CTETIEHH OTAAETCS MPENOUYTEHUE MTPAKTUYECKON
KOMIIOHEHTE COJEepKaHusl OOy4yeHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIIIYCKHMKa 00111€00pa30BaTeIbHON OpraHu3alluy, BIAJCIONIET0O HE HabOpoMm
3HaHWW, a (PYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMHM W YMEHHUSMU
aKTUBHOTO MMOJyYEHHUs 3HAHUN U IPUMEHEHUS WX B PCATBHON KU3HH JIJIST PCIICHHUSI
MPAKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM TIpu U3yUueHUU TpeIMeTa « XUMHUS) JOMUHHUPYIOIEE 3HAUCHHE
pUOOPETAIOT TaKue IeNn U 331a49H, KakK:

amanraiusi 00yJaromMxcsi K yCIOBUSAM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBanre y OOy4arommxcs KIIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITCTCHIIN), WMEIOINX YHUBEPCATBHOE 3HAYCHUE JUISl PA3JIHYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMMBIX AJIs MPUOOPETEHNUS ONBITA JESTEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B TO3HAHUM XUMHH, a TaKXe JUIA OLCHKH C MO3WIUN DKOJIOTHYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
YeJIOBEKa U MPUPOJHYIO CPEy;
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pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMINXCs: CIIOCOOHOCTH CaMOCTOSITEILHO IPUOOpETaTh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUM C )KMU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUU JJI IOMCKAa U aHaiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
PaLMOHAIBHOIO MPUPOAOINOJIB30BaHNUs, OTIOJIHEHUS SHEPTETUUECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOIIICHUSI K TPUPOJIE W CBOEMY 3[0POBBIO, a TaKXKe MPUOOPETEHHs OIbITa
WCIIONb30BAaHUSl TIOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuebHOM maHe cpenHero ooOiero oOpa3oBaHMsS MNPEAMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obsmacTu «EcrecTBeHHO-HAyUYHbIE
IPEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBaHus, coctaisieT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMMUH

[IpenMeTr opraHM4eCcKON XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4YCHUM HOBBIX BEUIECTB M MAaTEPUAIOB. Teopuss CTPOCHHsSI OPraHUYECKHX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpPraHWYECKUX BeIEeCTB. ['omonorus, wn3omepus. XHMHYECKAass CBA3b B
OpPTraHWYECKUX COCITMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccupuKaluyu OpraHndyeckux BemiecTB. HomeHnkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEHMIIMX IPEICTABUTENECH KJIACCOB OPIraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKHUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHX BEILECTB, HAONIOJICEHWE M OINHCaHUE
JEMOHCTPALlMOHHBIX OIBITOB [0 IPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuM (IJ1aBjieHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
OpocTeiiliie NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHUMUYECKHME CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN pAN. DTWICH U MPONUIIEH —
OpocTeilline NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJKHMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (pEaklMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaLUH,
rOpeHus), MoJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHue, QpU3NYECKHE U XUMHYECKHE CBOWCTBA
(peakiuu raJjoreHMpOBaHMsS U HUTPOBAHUS), NTOJYYEHUE U NMPUMEHEHHE. Tomyon:
cocmas,  cmpoenue,  Quauueckue U  XumMuueckue  ceolicmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.
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['eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIIEKAIUMUA K Pa3IAYHBIM
KJIaccam.

[IpuponHble MCTOYHHMKUA YTIIAEBOHOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), TUpoau3. IIpomyKTel
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KameHHBIIH
yToJb ¥ POAYKTHI €r0 MepepadoTKU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M UX MPEBPAILCHHI:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKOB U pe3uHbI, KoJuteKuu «Hed Ty
U «YTOJb», MOJIEINPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJICHUE MPAKTUYECKON PabOThI: MOTyUYeHUE ITUIICHA U U3YYECHHUE €r0 CBOMCTB.

Pacuérnbie 3agaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHble OQHOATOMHBIE COHUPTHL. MeETaHONI U 3TAHON: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COMPTHL. DTHICHIJUKOIb W  TJIMIEPUH: CTPOCHHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa v STUIIEHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMe W XHUMHYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruibel U Kemouwvl. DopMmanblaeru, aneTanbAETUN:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHUCJIOTBI: CTpOEHUE, (PU3nUecKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMe 7S
KJIacca KUCTIOT, peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOTHI KaK MPEACTaBUTEIM BBICIIMX KApOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxnple 2(QUPHl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [ wmuponus
cioxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb JKUPOB.

VYrneBonpl: coctaB, kiaccuuUKalus ~ yriaeBoAoB  (MOHO-, JHU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS
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MOJIEKYJIbI, (PU3HUECKHe U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctanoBieHue,
Opo’KeHHE TIII0KO03bI), HAX0XKACHHE B PUPOJIe, TPUMEHEHUE, OUOIOTHYeCKas POib.
dortocunTe3. OpyKTO3a KaK U30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HeuoNIo3bl.  PU3NUECKME W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHUI:
MpOBE/ICHHE, HAOJIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIOUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcusmoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernaos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3lammopeicTBHE Kpaxmalia C HOJIOM),
IIPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeauHenus. usnyeckue u
XUMUYECKHE CBOMCTBa aMHMHOKHUCJIOT (Ha MpuUMepe INMIKMHA). buojormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiaKkoB. XHMHYECKHME CBOWMCTBA OEJKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCIKOB MIPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COECIMHEHMH —
MOJIMMEPHU3ALUs U MOJTUKOHCHCAIHUS.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpPEeBpalICHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€M NPU U3YYEHUU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
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HAYYHBIX MOHATUH, TaK W TOHSATHH, SBISIONIMXCS CUCTEMHBIMH JUISI OTIEIBHBIX
IpeIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOu1re ecTecCTBEHHO-HAYUHbIE TIOHATHS: SBJICHNE, HAYYHBIN (pakT, rumoresa,
3aKOH, TEOpHs, aHAIU3, CUHTE3, KIacCH(UKAIUS, NEPUOJUIHOCTD, HAOIIOICHNE,
U3MEpPEHUE, SKCIICPUMEHT, MOJICIIUPOBAHUE.

dusnka: Marepus, DHEprus, Macca, aTOM, DOJEKTPOH, MOJIEKYJa,
JHEPreTHYCCKUH YpPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHOe COCTOSIHUE
BEIIECTBA, (PM3MUYCCKHE BEIIMYMHBI M SAUHUIIBI UX U3MEPEHHSL.

buonorusi: kierka, opraHm3m, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMOJIOTUYECKH AKTHBHBIC BelIecTBa (OCNKH, YIICBOIBI, JKHPHI,
bepMeHThI).

['eorpadus: MuHEpasbl, TOPHbIE MOPOABI, MOJE3HBIE UCKOMAeMble, TOIUIHBO,
pecypchl.

TexHONOTHsI: TMHUIIEBBIE MPOJIYKTHI, OCHOBBI PAIIMOHAIBHOTO IHTAHUS,
MOOIIIUE CPEICTBA, JICKAPCTBECHHBIC U KOCMETHYECKUE MperapaThl, MaTepUaNIbl U3
WCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepnoanueckuii 3aKoH U [leproanyeckas cuictemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepHOIUYECKOro 3akoHa M llepumoandeckoill cuctembl
xuMmudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TpynnaM M TepuojaM.
3HaYeHue MepUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). Bogopoanas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJIPHOTO UM HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIMBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.
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[TonsTne o mucnepcHbix cuctemMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEAMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K PA3TMYHBIM KJIaCcCaM.

Xumudeckas — peaknusa. Knaccudukamumss XMMHYECKHUX — peakIuii B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU MPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMHYeCKOoe paBHOBecrue. DakTOpbl, BIUAIOMIKE HA COCTOSHHUE
XuMH4ecKkoro pasHosecus. [Ipunnnn Jle [lartense.

OnexTponutnyeckas nucconuanusi. CuibHbIE U cladbie 3J1eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEMIETOK, HaOIIOJCHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTaJIN3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCATBLHOIO MHANKATOPA, PEAKIIMU HOHHOT'O OOMEHa), MPOBEICHUE
MpaKTUYECKON paboThl «BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peakuum».

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSM XMMHUYECKHX pPEaKUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKNE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHATHS «MAaCCOBast JOJIS
BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETAUIOB (TaJOreHOB, CEPhI, a30Ta,
dbocdhopa, yrimepoga U KpeMHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHCIIOPOJCOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTtajuioB. O6mme gusnyeckue cBoricTBa MeTauioB. CruiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.
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XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaOJIOJEHUE W OINUCAHWE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHIA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEECT MPUMECH.

XHUMUA U KU3Hb

Ponp xuMun B 00€CIEUYEHUM 3KOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHM MeAUIMHBL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYCHUS Ba)KHEHIINX BEIICCTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB. BAKHEHUIINE CTPOUTEIIBHBIE
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTe€pUasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuanbl s JEKTPOHUKHA, HAHOMATEPUANIbl, OPTaHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XUMHST U 3J0pPOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
penaparoB, IpaBuia 0€30MaCHOTO UCIIOJIb30BAHUS MIPENapaToOB OBITOBON XUMHUH B
ITOBCEHEBHOM KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzauusi MeXNpeOMETHBIX CBA3€d MOpU  HM3y4yeHUH oOwmend u
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIUXCS
CHUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TMOHSTHS: HAay4YHBIM (pakT, TMmores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUYECKUN YPOBEHD, BEMIECTBO, TEO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
M3MEpPEHUSI, CKOPOCT.
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buonorus: kieTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuUHEpaIBI, TOPHBIC TIOPOIBI, TOJC3HBIE UCKOMAaeMbIe, TOILIHBO,
peCypChI.

TexXHOJIOTHS: XUMHUYECKasi MPOMBIILICHHOCTh, METAJLTypIHs, MPOU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHUIICBAs
HPOMBIIICHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIpEnapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHHUS
OOYYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Iero o0pa3oBaHus (JUIYHOCTHBIM,
METaNpeIMETHbIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YpPOBHE CPEIHErO
o0111ero oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakTaHCKOW HIACHTUIHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOYyYaroumuxcsi PyKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJMyue MPaBOCO3HAHUS FKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalOTCS B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAMM U TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKOU JIESITEIHHOCTH
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM AESTEIbHOCTH MPU CO3aHUH YUEOHBIX
MPOEKTOB, PEIICHUU YYECOHBIX U TO3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh W TMPUHHUMATh MOTHUBBI, HaAaMEPEHUS, JIOTHUKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IATPUOTHYECKOI0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUM W MPAKTHUYECKOTO
MPUMEHEHUS XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAyKU €CTh PE3yIbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATU3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUM, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUWE M MOCTYIKH CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HWHJUBUAYAJBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TPy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCUuil pa3IudHOro Poja, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI TI0 XUMUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAECKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3arii COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHMMAHMS TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
YKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHME NMPUPOJHOU U COLIMATIBHOW CPEIb;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELICHUsI BONPOCOB PAlMOHAIBHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKAKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH JKOJIOTUYECKON HaIpPaBJIECHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbl U YeJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHAIbHOM KYyJbTYPbl, PEIICHUU TJIOOATBHBIX MpoOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCHENIHOTO TPY/a ¥ SKOJIOTUYECKH KOM(POPTHOM KU3HH KAXKIOTO WieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKPYIKaIOIIEro Mupa u
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MIPOUCXOAAIINX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAHHBIC 3aKIFOUCHUS Ha
OCHOBE HAayYHBIX ()aKTOB U MMCIOIIUXCSI JAHHBIX C IS0 TTOJTYYCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIICIOBATEIbCKON ACITETHbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHue, HAOI0IeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIe Y4eOHbIEC NeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHI Y4eOHBbIMH MO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a30Bble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHATUM M YCTAHABIMBATh WX B3aUMOCBS3b,
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WCITIOJIb30BATh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBHIOMpPATh OCHOBAaHUA M KpPUTEpUU [UIS KIacCU(UKAMU BEIIECTB M
XUMUYECKUX PEAKIINN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKas popmysia, ypaBHEHHE XUMUUYECKON peaKiuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BELIECTB U XUMHUYECKHUX
pEaKLHnii;

dbopMyIHpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BHIOB U (OpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTD;
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(bopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIBI MPU TOUCKE H
orbope wHPOpMaNKK, HEOOXOMAUMOW [JI1 BBIIOJHEHHS yYEeOHBIX 3amad
OTPEENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIpEICTaBIICHUS
uHpopMaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

WCII0JIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((pU3ndecKkue U MaTeMaTUUYeCKHe)
3HAKU ¥ CUMBOJIBI, hOpMYIIbl, a00pEeBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOM TeMBI B XOJI¢ AUAJIOTa W/UITN
JTUCKYCCHUHW,  BBICKA3bIBaThb  HACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHTEJIHHO BBITTOTHCHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYCCKOW PabOThI MO MCCIICOBAHUIO CBOWCTB
M3YJaeMbIX BEIECTB, peaTn3alud y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NEeATEeILHOCTh, ONpenessas e¢ Ieau W 3aJadyd, KOHTPOJMPOBAaTH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIENAOBATEeNbCKUX 3a]ady, BBIOUpaATh HamOoliee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHaIIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3ysbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMHSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, PO XUMHUU B ITO3HAHUU SIBJIEHUN IPUPOIBI,
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B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIHLHON
rpaMOTHOCTH, HEOOXOJUMOM JIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U IKOJOTHUYECKHU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpee;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPUILIATEIIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS IPYIINa, paauKall,
WU30MEPHSI, U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOA U
a30TCOJIepKAIlMEe COEIUHEHUS, MOHOMEpP, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPDHBIC COCIMHEHHUSA); TEOPUHM M 3aKOHbl (TEOpUsS CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SA3bIK XUMHU; MUPOBO33PEHUYECKHUE 3HAHUS,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUM BBISBISATh XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAICHUN OpraHUUYE€CKUX COCTUHEHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYH) CHMBOJIUKY LIS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMysT OpraHMYECKHMX BEHIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJICTH MOJIEKYJ OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH IMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEIeIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJWHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOTMHIICH, alleTUJIEH,
ATWJICHIJIMKOJb, TJHIEPUH, (eHos, HopMalbIeTu, aleTaabIerul, MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IJII0K03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 111 0ObSICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;
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c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHMYeCKUX BeIlecTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTu0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIIUIEPUH, PEHOI,
alneTanbJeru, MypaBblHasi U YKCyCHasi KMCJIOTHI, TJII0KO3a, KpaxmaJl, IeJUI0103a,
AMUHOYKCYCHAsl KUCJIOTa), WUIIOCTPUPOBATH T'€HETUYECKYIO CBSI3b MEXKIY HUMU
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUNH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (He(PTh, MPUPOIHBIIA ra3, yrojb), CIOCOOBI UX MEPepadOTKU U MPAKTHIECKOE
MIPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OpPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN );

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMHUHU TIPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
WCITOJIB30BaTh CHUCTEMHBIC XHWMHUYECKHE 3HAHWSA IS TIPUHITHS PCIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUiX, CBSA3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs: C
BEILIECTBAMU B COOTBETCTBHM C WHCTPYKLMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHINOJHATh XUMHUYECKHM
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATUJICHA U U3YUYEHUE €TI0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUUYECKUX BEIIECTB,
JIeHaTypaiys OCJIKOB IPU HArpeBaHUM, IIBETHBIE PEAKIIMU OEIKOB) B COOTBETCTBUU
C TMpaBuUJIaMU TEXHUKU O€30MacHOCTH TpU OOpalleHud C BeleCTBaMU U
7a00paTOpHBIM  O0OpYAOBaHHEM, TMPEACTABIATh  PE3yJAbTAaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHMCH YpPaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
dhopMyIHpOBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHOpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepuer u apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMA  COOJIIOaTh  TpaBUjiia  OKOJOTUYECKH
1e71eco00pa3HOTr0 TOBEJICHUS B OBITY W TPYIOBOM JACATEILHOCTH B MEJSIX
COXpPAHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
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ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKHUX
BEIlIECTB, MoHUMasi cMmbica mnokazarens [1JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPACHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKA;

JJIs 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL CHENbIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmias U HeopraHuyeckas
XUMHS» OTPAXKAIOT:

chOPMHUPOBAHHOCTh  MPEACTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapPTUHBI MUPA, POJIM XUMHUU B IIO3HAHUU SIBIICHUW IPUPOJIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHATBLHOU
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUs] MPAKTUYECKUX 3a]ad M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHOM Ccpe/ie;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpass  BKIIFOYAET:
OCHOBOIIOJIAraloNIUe MOHATHSA (XUMUYCCKUI 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIICHHS, XUMUUYECKasl CBA3b
(koBaJIeHTHAas, MOHHAsI, METALTUYECKAs, BOJOPOAHAS ), KPUCTAITMYECKAs PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTHYECKAsT JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiud, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHHMSI MAacCChl BELIECTB, 3aKOH COXPAHCHUS U IMPEBPALICHUS SHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUYECKUM SI3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUH,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,
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cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHbie Ha3BaHUsI OTAEIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAs COMIA, TUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHHUSX PaA3JIMUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJICKYJSIpHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAeIEHHOMY KIacCy/Tpymie
COEJIMHEHU (MPOCThIC BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANYECKOTO 3aKoHa /JI.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux siemeHToB JI. M. MennerneeBa, WCHONb3ysA MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATh 3AKOHOMEPHOCTH
WU3MEHEHHS] CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COCAUHEHUW IO MepuoiaM u
rpynmam [lepuoandeckoi cucTembl XuMu4deckux 35eMeHToB /1. 1. Meneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOMCTBAa HEOPraHWYECKUX BEIIECTB  Pa3JIMUYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMUHBIM TIpU3HAKaM (YUCIY W COCTaBY pPEArvupyrollnX BeEIIECTB, TEIJIOBOMY
s dexTy peakunu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakliy, y4acTHIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS PEAKIUNA pPa3THUUHBIX
THUIIOB, TOJHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIMii MOHHOTO 0OMEHa, YYUThIBAS
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KQUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB,;
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c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPBIBAaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKuu OT Pa3NUYHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNM 00 OOIIMX HAyYHBIX MNPUHIIMIAX U
HKOJIOTUYECKUX MPOOJIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
HOHSTHS «MacCOBasi OJISl BEILIECTBA B PACTBOPE», 00BEMHBIX OTHOLIEHUN Ia30B IPU
XMMHUYECKUX PEaKUHUsAX, Macchl BeElIECTBA WM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHHUM COOIIOAATH MpaBUJIa MOJIb30BAHUS XUMUUECKON
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWiia OOpallleHus C
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJAHUPOBaTh M BBINOJHATH XHUMUYECKUUN
HKCIEPUMEHT (Pa3JIoKEHHUE MEPOKCHIA BOAOPOAAa B MPUCYTCTBUM KaTalu3aropa,
ONpPENENCHUE CpEdpl PpPacTBOPOB BEIIECTB C IMOMOLIBID YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3Iu4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuHu,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEaklMu Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHHOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temaM «Metamis» U «HemeTtannbsl») B COOTBETCTBHM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYyAOBaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
yYpaBHEHUH COOTBETCTBYIOIINX PEaKIUil U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
pE3yNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIu, HTepHET U ApyTux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  DKOJOTUUYECKH
1eJIecO00pa3HOro TOBEAEHUST B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOLIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3ACHCTBUS HA )KMBBIE OPraHU3MbI ONPE/ICTEHHBIX BEIIECTB, TOHUMAs
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cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax crnocoObl YMEHBIIEHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIe  chenbIX M caaboBUAALIMX OOYyYaroOUIMXCs: YMEHHE UCHOJIb30BaTh
penbedHO-ToueuHyto cucteMy obo3HaueHuit JI. bpaiinsg i 3anucu XUMHUYECKUX

bopmyiL.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3/iejioB U TeM

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/l Kourpouabusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pasznesa 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
[IpenMeTt opraHu4YeCKON XMMHUU. https://academy-

11 Teopus cTpOCHUST OPraHUICCKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuHenuit A. M. byrneposa Sele-4e24-ac02-efb16fad49f6a
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl

IIpenenbHbIe YriIeBOOOPOIBI — https://academy-

2.1 pedl - AOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATKAHbL ec23-473c-h3d7-ed82fcaddd02
HenpenensHble yrieBoI0POIBL: hitps://academy-

2.2 pedl yr POARL: 6 0 1 content.apkpro.ru/lesson/4038171e-
ATICCHDL, QTTKAICHDL, TKHHET 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApomaThyecKue yrieBoa0poabl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT

24 PHPOIIRIE HOTOHHHIA 3 1 0 https://lesson.edu.ru/04/10

YTIICBOIOPOIOB U UX MepepadboTKa
Hroro no paszneny 13

Pasznen 3. Kucinopoacoaep:kaunue oprannieckue coeJuHeHUst



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
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https://academy-
3.1 Cnuptsl. ®enon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fa4d71694f
Anpnerunsl. KapOoHOBBIE KUCITOTHI. https://academy-
3.2 7 content.apkpro.ru/lesson/8664b319-
Crioxubie Shupe! 0ba3-4945-h076-ch7ae5858h90
https://academy-
3.3 VrieBoanl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Utoro no pazneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus

I[TPOT'PAMME

https://academy-
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Wroro mo pazneny 3
Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUSA
5.1 - Inacrmaccsl. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I10 34



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10
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11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbBIE
HanmeHoBaHHe pa3/iejioB H TeM ungpoBbie
Ne ni/m P Kourtpoasnbie Ilpakruueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u [lepuoamueckas cucteMa XUMHUISCKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB 1. . Menaeneena
1.2 XHUMHYECKUE PEAKITUN 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TPOCHHC BEIIECTRA. AIHOTO0bpasHe 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Uroro no pazneny 13 https://lesson.edu.ru/04/10
Pasnen 2. Heoprannueckas xumusi
2.1 Meramibt 0 https://lesson.edu.ru/04/10
2.2 Hewmeramibl 1 https://lesson.edu.ru/04/10
2.3 CBA3h HCOPTaHHCCKHX H OPraHHHeCKiX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Uroro no pazaeny 17 https://lesson.edu.ru/04/10
Paznen 3. Xumus u )Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUHN 3J1eMEHT. ATOM.
DnexTpoHHask KOH(PUTYpalKs aTOMOB

KoaudecTBO 9acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIEKTPOHHbBIE

uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://lesson.edu.ru/04/10

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemeHToB 1. . Menpneneena, ux
CBSI3b C COBPEMEHHOM Teopuei
CTPOEHHUS ATOMOB

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKHUX DJICMCHTOB U UX
COEIMHEHMH 10 IPyIIIaM U IIEPUOJIAM.
3HaueHue MepruoINYECKOro 3aK0Ha U
CUCTEeMbI XUMHUYECKUX d7eMeHToB J[. 1.
MenzeneeBa B pa3BUTHH HAYKH

https://lesson.edu.ru/04/10

Crtpoenue BemiecTBa. XuMHUuecKast
CBSI3b, €€ BUJIbI; MEXaHU3MbI
00pa30BaHMs KOBAJIGHTHOM CBS3H.
Bonoponnas cBs3b

https://lesson.edu.ru/04/10

BanenTtHocTs.
DJIEKTPOOTPULIATENBHOCT. CTENEHb
okucieHus. BemecTBa MOJIEKyISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHHUS

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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[TonsiTHe O TUCTIEPCHBIX CUCTEMAX.
WctuHHbBIE U KOJUTOUIHBIE PACTBOPHI.
MaccoBas [10J14 BelllecTBa B pacTBope

https://lesson.edu.ru/04/10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.
['eneTnueckas CBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHbBIX KJIACCOB

Knaccudukanmsi XuMHUUECKUX peaKIHid
B HEOPraHUYE€CKON U OPraHMYECKOU
XUMHUHU. 3aKOH COXPAHEHUS MACChI
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS YHEPTUU TIPH
XUMHUYECKUX PEaKIIUSIX

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

10

Ckopoctb peakiuu. O6paTuMele
peaknuu. XMMU4YECKOE PABHOBECHE

[TpakTryeckas padora Ne 1. «BnusHue

pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkium»

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

11

12

DNeKTpOTUTHYECKAs THUCCOIHAIIHSI.
[ToHsiTHE O BOJIOPOAHOM TOKa3aTele
(pH) pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['uaponus opraHu4ecKux u
HEOPTaHMYECKUX BEIIECTB

OKHUCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

peakiuu. [TonsTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

13

KontponbHas pabota mo pazaery
«Teopernueckne OCHOBBI XUMHUU»

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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14

MeTtanisl, UX IMOJIOKEHHUE B
[lepuoanueckoii cucTeMe XUMUUYECKHUX
anemeHToB 1. . Meneneena u
0COOEHHOCTH CTPOEHHS aTOMOB.
OO6mume puznueckre CBOMCTBA
METaJIJIOB

https://lesson.edu.ru/04/10

15

CrnnaBbl METaJIOB.
DNEKTPOXUMHUYECKUN Psiji HAPSHKEHUI
METaJIJIOB

https://lesson.edu.ru/04/10

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPUH, Kajdui, KaJbIlUuH,
MarHui, aJJlOMUHUN) U UX COSIUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a
U UX COEOUHEHUN

XUMUYECKUE CBOMCTBA XpoMa, MEIU U
HUX COeIUHEHUM

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

19

[IpakTuueckas pabora Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 33714 110 TEMe
«Mertannsn»"

https://lesson.edu.ru/04/10

20

21

Hewmerannbl, UX mojgoxeHue B
[Tepuoanueckoii cucTeMe XUMHUUYECKHUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB
®u3nvecKue CBONCTBA HEMETAIIIIOB.
AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCJIOpo/ia, cepbl, hocdopa u
yriiepoia)

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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22

23

24

XHUMHUYECKHE CBOMCTBA TaJIOTCHOB,
CEphl U UX COCIMHEHUN

XUMHYECKHE CBOMCTBA a30Ta, pocodpa
U UX COCOUHEHUN

XUMHUYECKHE CBOMCTBA YIJIEPO/a,
KPEMHHUS U UX COCTUHEHHIM

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

25

26

27

28

[IpuMeHeHne Ba)XHEUIINX HEMETAIIOB
U UX COCIMHEHUU

O00011eHrEe U CUCTEMATH3aIMs SHAHUH
o teme «Hemeramnel». Beruucienus
110 YPAaBHEHUSIM XUMHYECKUX PEAKIIHI
Y TEPMOXHUMHUUYECKHUE PACUETHI

[IpakTuueckas paborta Ne 3. «Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Hemertannsl"»

KonTponbHas padoTa no temam
«Metamaey u «Hemetamin

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

29

30

31

HeOpFaHI/ILIGCKI/IG 1 OPraHnuv4CcCKue
KHCJIOTHI. HeOpFaHI/ILIGCKI/IG n
OpPraHn4€CKUC OCHOBAHHA

AmMpoTepHbIe HeopraHUYeCcKHue 1
OpraHUYECKUE COCTMHEHUSI.
['eneTnveckast CBSI3b HEOPTaHUYECKHUX U
OpTraHUYECKUX BEIIECTB

Poib xuMun B 00ecrieueHUN
JKOJIOTUYECKOM, SJHEPIreTUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEIUIIAHEI

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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[IpencraBnenus 00 0OIMX HAYYHBIX

32 MIPUHIUIIAX TPOMBIIUIEHHOTO 1 https://lesson.edu.ru/04/10
MOJTYYEHUSI BaXKHEUIIINX BEIIECTB
33 Hestosex b Mipe BerecTs i 1 https://lesson.edu.ru/04/10
MaTepHasoB
34 XUMHS ¥ 3J0POBbE YEIIOBEKA 1 https://lesson.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I1O0 34
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Xumws, 10 xknace/ T'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., AkimorepHoe o0miecTBo «M3aaTenbeTBo
«[Ipocsemenue»,2021 r
Xumwus, 11 knace/ I'abpuensn O.C., OctpoymoB WN.I'., Cnagko C.A., AkiimoHepHoe o0miectBo «M31aTenbeTBo
«IIpocsemienuner»,2021r.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Xumusi(6a3oBblilypoBeHb). Peanuzanus oOpa3zoBanus: MmeToauueckoe nocoodue s yuurens / Kasepuna A. A., [luayruna
I'.B.; nox pen.I'. B. Ilnuyrunoii. M. : ®I'BHY «MHcTutyT ctpareruu pa3sutus oopazoanus PAOy», 2022 81 c.:ui.
HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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