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[IporpamMMa Mo XMMUU Ha YpPOBHE CpelHEro obimiero odpazoBaHHs pa3paboTaHa
Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHMS OCHOBHOM 00pa3zoBaTeIbHOMN
IporpamMMbl CpefHero obiiero oopazoBanus, npeacraBieHHbx B PI'OC COO, ¢ yuetom
Konnenuuu mnpenogaBanust ydeOHOro mpeamera «XuMHs» B 00pa30BaTENIbHBIX
opraam3arusax Poccuiickoit denepanum, peaqu3yromuXx OCHOBHBIE 00pa30BaTEIbHBIC
OporpaMMmbl, W OCHOBHBIX TIOJIOKEHUH  (QenepaibHOi  pabodelt  mporpammbl
BOCIIUTAHMSL.

B pabouyto mporpamMmy BHECEHBI N3MEHEHHSI HA OCHOBE TIpHKa3a MUHIIPOCBEIICHHS
Poccun «O BHeceHMM W3MEHEHHMI B HEKOTOpPbIE MpHKa3bl MUHHCTEPCTBA MPOCBELICHMS
Poccuiickoit ®eneparum, Kacaromuecs: QenepaabHbIX 00pa30BaTEIbHBIX MPOTPAMM
Ha4YaJIbHOT'O OOIIEro 00pa3oBaHusi, OCHOBHOTO OOIIEro 00pa3oBaHuUsl U CPETHETO OOIIETOo
oOpazoBanust » or 09.10.2024 r. Ne 704 u npukaza Munnpocsemenus Poccun «O
BHECCHUM W3MEHEHUN B HEKOTOpbIE MpuKa3bl MUHUCTEpPCTBA 0Opa30BaHUS U HAYKH
Poccuiickoit @enepaunn 1 MunuctepctBa mpocselieHus Poccuiickoint denepaiyu,
Kacaromuyecss  (eaepadbHBIX — TOCYIApPCTBEHHBIX  00pa30BaTEIbHBIX  CTAHJIAPTOB
HAYaJILHOTO OOIIET0 MU OCHOBHOTO 00111eT0 00pa3zoBanus» oT 18.06.2025 r. Ne 467.

OcHOBY MOAXO0M0OB K pa3pabOoTKe MPOrpaMMbl IO XUMHUH, K OINPEACNICHUIO OOIIei
cTpareruyi OOy4eHHMs, BOCIHTAHUS M PA3BUTHUSI OOYYAIOMIMXCS CPEACTBAMH y4eOHOTO
npenmera «Xumus» g 10-11  kmaccoB Ha  0a30BOM  ypOBHE  COCTaBHIIU
KoHuentyanbHele ToiokeHns POI'OC COO o B3auMOOOYCIIOBJACHHOCTH  IIEJIeH,
COJIEp)KaHUA, pE3yabTaTOB OO0ydeHUss W TpeOOBaHWM K ypPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBHM C MaHHBIMU TIOJIOKCHUSMH TporpamMma 1o XuMuu (0a30BbIii
yYpOBEHB) Ha YPOBHE CPEIHETO 0011Iero 00pa30BaHus:

yCTaHaBIIMBAET 00s3aTelbHOE (MHBAPUAHTHOE) TPEIMETHOE COJIEep)KaHUe, OMpeNessieT
KOJIMYCCTBCHHBIC M KA4YECTBCHHBIC €r0 XapaKTCPHUCTUKH Ha KaKIOM d3Tale H3ydeHUs
npenMera,  OpeayCMaTpuBacT  MPUHIUIBI  CTPYKTYPUPOBAaHUS  COJEPKaHUA U
pacmpesieNieHds ero o Kjaccam, OCHOBHBIM pa3ziefiaM U TeéMaM Kypca JIaeT MPUMEPHOE
pacnpe/ienieHre y4eOHbIX YacOB IO TEMAaTHUECKUM pa3jiesiaM, PEKOMEHAYET MPUMEPHYIO
MOCJICZIOBATEIbHOCTh M3YYCHHS OTACIBHBIX TEM Kypca C y4ETOM MEXIPEIMETHBIX U
BHYTPHUITPEIMETHBIX CBsI3€H, JIOTUKHA Y4YEOHOTO MpoIllecca, BO3PACTHBIX OCOOEHHOCTEU
obyugarontuxcst 10 — 11 kmaccos;

JaeT METOAWYECKYI0 HWHTEPIPETAII0 IeJe W3ydeHUs NpeaMeTa Ha YpPOBHE
COBPEMEHHBIX  TMPUOPUTETOB B  CHCTEME cpeaHero  oOmero  oOpa3oBaHus,
COJIEpKaTEIbHON XapaKTEPUCTUKU IJIAHUPYEMBIX pPE3yJbTaTOB OCBOCHMSI OCHOBHOM
o0pa30BaTeLHON TPOTPaMMBI  CpeIHEro  00mero o0pa3oBaHusl  (JIMYHOCTHBIX,
METanpeIMETHBIX,  MPEIMETHbIX), OCHOBHBIX BHJOB  y4e€OHO-IIO3HABATEIbHON
JESITENIbHOCTH  OOYy4arolerocss IO OCBOEHHUIO cojepxaHus mnpenMera. [lo Bcem
HA3BaHHBIM TIO3WIASAM B TpOTpaMMe TI0 XHWMHH COOJIOJICHa TPEEMCTBEHHOCTh
c ¢enepanbHON pabouell MpoOrpaMMoOil OCHOBHOTO OOIIETr0 OO0pa3oBaHUS [0 XUMHUU
(mst 8-9 kmaccoB 00Opa3oBaTENbHBIX OpraHU3alluid, 0a30BbIA YPOBEHB ).

HporpaMMa o XHMMHHU SABJEICTCA OpPUCHTUPOM I COCTABJICHUA pa60q1/1x
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porpamMM, aBTOPbl KOTOPBIX MOTYT MPEIOKUTH CBOW MOJAXOJ K CTPYKTYPHUPOBAHUIO
U TOCJIEOBAaTeIbHOCTU M3y4YeHUsi Y4eOHOro marepualia, a TakKe CBOE BHUJICHUE
OTHOCUTEILHO BO3MOXKHOCTU BbIOOpAa BapUaTUBHON COCTAaBISAIONICH COACpKAHUS
MpeaMeTa IOMOJHUTENBLHO K 00513aTeIbHOM (MHBAPUAHTHOM ) YACTH €r0 COACPKaHMUS.



XuMudeckoe 00pazoBaHHE, IMOIy4aeMO€ BBIMTYCKHUKAMU 00111e00pa3oBaTenbHOM
OpraHu3alluy, SBJISIETCS HEOThEMJIEMOM YacThl0 HMX OOpa30BaHHOCTU M  CIIYKUT
3aBEPILAOLIUM 3TAllOM pEeaIM3allii Ha COOTBETCTBYIOUIEM 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIINX I[IEIOCTHOW CHCTEME XMMHUYECKOro oOpaszoBanus. Kitodesbie
LEHHOCTH KacaloTCsl IMO3HaHMs 3aKOHOB NPUPOJIBI, (POPMHUPOBAHHUS MHUPOBO33PEHUS
U 00LIell KyJIbTyphl 4YEIOBEKa, a TaKKE 3KOJIOIMYECKM OOOCHOBAHHOIO OTHOILLIEHUS
K CBOEMY 3/I0pOBbIO M NPHpPOIHON cpene. Peanusyercs xumuueckoe oOpa3oBaHHE
o0yyaroIMxcsi Ha YPOBHE CpEAHEro oOuiero oOpa3oBaHHUs CpPEACTBAMHU Y4eOHOTO
npenaMera «XUMHsSD, COAEPKaHUE U MOCTPOEHUE KOTOPOTO OIpEAeNeHbl B MpOrpaMMe
0 XMMHUHU C y4E€TOM CHEIU(PUKH HAYKH XUMHUHU, €€ 3HAYEHUS B IMO3HAHWUW MPUPOJbI
U B MaTepUaJIbHOW JKM3HU OOILECTBa, a TaKXKe C y4eTOM OOIIMX Lieleld U MPUHIUIOB,
XapaKTEPU3YIOLINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJAHEro 00Iero oOpa3oBaHUs
B Pocculickoit denepanuu.

IIpu QopmupoBaHuu coaepkaHUs TpeaMeTa «XHUMHUS» YUTEHbl CIEAYIOIINe
MOJIOXKEHUS O CIeLM(PUKE U 3HAYEHUU HAYKH XUMUHU.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET OCOOYIO POJIb B CO3AaHUH
HOBOM 0a3pl MaTepUaJbHOM KyJIbTYpbl, BHOCHUT CBOM BKJIaJ B (opmMupoBaHue
palMOHAJIBHOTO HAYyYHOTO MBIIUIEHUSA, B CO3/JaHHME LIEJIOCTHOTO MpPEICTaBICHMUS
00 OKpY’)KalollleM MHUpPE KaK O €IWHCTBE MPUPOIbl U YEIOBEKa, KOTOpoe GopMupyercs
B XHMMHHM Ha OCHOBE ITOHMMAaHHUSl BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro Mupa,
OCO3HAHHUS B3aUMOCBSI3M MEXIY CTPOCHHMEM BEUIECTB, UX CBOMCTBAMHU M BO3MOXHBIMU
00JacTsIMU MPUMEHEHUS.



B cooTBeTcTBHM ¢ OOIIMMHU LIEJISIMU U MIPUHIUIIAMH CPEAHEro 00I1ero 00pa3oBaHus
conepkanue mnpeamera «Xumus» (10 — 11 kimaccel, 0a30BbI YpOBEHb H3y4U€HUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMIEKYJIbTYPHYIO MOJATOTOBKY OOYyYaroUIuxcs,
HEOOXOUMYI0 UM Il BBIPAOOTKM MHPOBO33PEHUECKHX OPUEHTHPOB, YCHEIIHOTIO
BKJIIOUEHHUS B KM3Hb COILIMYMa, MPOJOJDKEHHS O00pa3oBaHUSA B PAa3IMYHBIX OOJACTSX,
HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHEM.

CocTtaBnstonMe peaMeTa «XUMHUs» SBISIOTCA 0a30Bble Kypchl — «Opranndeckas
xumus» U «OOIIas 1 HEOPraHWYEeCKask XUMMU», OCHOBHBIM KOMIIOHEHTOM COJIEp KaHHsI
KOTOpBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW MO HEOPraHu4ecKou
XUMUH (C BKJIIOYCHHEM 3HAHWA W3 OOIe XWMHUU) HW OPraHUYeCKOW XUMHH.
dopMupoOBaHUE JTAHHOW CHUCTEMbl 3HAHUN MPU M3YYEHUHM IMpeAMeTa OOecreurBaeT
BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3Hsl BEIIECTB HA OCHOBE OOIIUX MOHSATHIA,
3aKOHOB M TEOPUN XUMUHU.

Crpykrypa coaepxaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuyeckas XuMHs» CQHOpPMHpOBaHa B TporpaMMe IO XHMHU Ha OCHOBE
CUCTEMHOIO TOJX0Ja K M3yYEHHUI0 y4eOHOro MaTepuana U 0OyCJIOBJIEHA MCTOPUYECKU
000CHOBAHHBIM Pa3BUTUEM 3HAHUW HA ONPEJICTICHHBIX TEOPETUUECKUX YPOBHSX. B Kypce
OpraHMYECKOM XMMHM BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOM TEOPUHU
CTPOCHHSI OpPraHUYECKHX COEAMHEHWH, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKHUX
Y DJIEKTPOHHBIX MPEICTABICHUN O CTPOCHUH BemlecTB. CBeneHus 00 U3yyaeMbIX B Kypce
BEIIECTBAX JAOTCS B PAa3BUTUHM — OT YIJIEBOJOPOAOB JO CJIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COeAUHEHHWW. B Kypce oOpraHnueckol XHWMHUM IIOJIYYarOT pPa3BUTHE
chOpMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMS IE€PBOHAYATLHBIC
MPEICTABICHUSI O XUMHUYECKOW CBS3M, KIACCU(PUKALMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUSI, O XUMUYECKOMN PEAKIUH.

B npeamere «Xumus» 0a30BOro ypoBHSI pacCMaTpUBAETCS M3YyYEHHBI Ha YpOBHE
OCHOBHOTO 0O0IlEro o0pa3oBaHUA TEOPETHUECKUM Marepuanl U (HaKTOJIOrHYECKUue
CBEJICHHUS O BEILECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OoOmas
U HEOpraHWYecKas XUMHUs» OOyYaIoIUMCS MPEeIOCTaBISIETCS BO3MOMXHOCTH OCO3HATH
3HaYCHHE TMEPHUOJAMUECKOr0 3aKOHa C OOMIETEOPETHYECKUX W  METOJI0JIOTHYECKHX
NO3UILMMA, TIIyOXe TMOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMHA JTOro 3akoHa —
0T 00001Iar0IIeH 10 OOBICHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cucremMa 3HaHMKA O BaXKHEWINMX BEIIECTBAX, MX COCTAaBE, CTPOCHUHU,
CBOMCTBAX M NPUMEHEHHM, & TaKXKE O XUMHYECKHX pEaKIUAX, HX CYILIHOCTU
Y 3aKOHOMEPHOCTAX MPOTEKaHus JonoiiHAeTrca B Kypcax 10 u 11 kiaccoB anemeHntamu
COJIEpKaHUsl, UMEIOIUMH KYJIbTYPOJOTHYECKUI U MPUKIAJHONW XapaKTep. JTU 3HAHUSA
CIOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U XUMHH C JPYTUMHU HayKamH, PaCKpbIBAIOT €€
pOJib B TO3HABATEIbHOW M MPAKTHUUECKON NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBA)XXCHUS K IPOIECCY TBOPYECTBA B OOJACTH TEOPUU U NMPAKTHUUECKUX
NPWIOKEHU XUMUHU, TIOMOTAalOT BBIMYCKHUKY OPHEHTHPOBAThCS B OOLIECTBEHHO U
JMYHOCTHO 3HAYUMBIX MpOOJieMax, CBS3aHHBIX C XMMHEW, KPUTHUYECKH OCMBICIMBATH
UH(OPMALIMIO Y IPUMEHATH €€ JJI MOMOJHEHUS! 3HAHUW, PEIICHUs] WHTEIEKTYaIbHbIX
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Y DKCIIEPUMEHTAIIBHBIX UCCIIeN0BaTEIbCKUX 3a1a4d. Coaepkanue yaeOHOro mpeaMeTa

«Xumus» JTAaHHOTO YPOBHS W3Y4YCHUS OpPHUEHTUPOBAHO Ha
dopmupoBanue y oOydalOmUXCS MHUPOBO33PEHUYECKONH OCHOBBI ISl TOHUMAHHUS
¢mnocopckux wumed, TaKUX KakK: MaTepHalbHOE EIWHCTBO HEOPTaHMYECKOTO H
OpPraHUYECKOTO MHpPa, 0OYCIOBICHHOCTh CBOWCTB BEIIECTB UX COCTABOM M CTPOSHHUEM,
M03HABAEMOCTh TIPUPOIHBIX SBJICHUMN MyTEeM SKCIEPUMEHTA W PEIICHUS MPOTHBOPCUUI
MEXTy HOBBIMHU (PaKTaMU M TEOPETUICCKUMU MPEATOCHUIKAMH, OCO3HAHKUE PO XUMUHU
B PEIICHUH JKOJIOTHYECKUX MPOOJIeM, a TaKkKe MPoOIeM COepexeHUs: SHEPTeTUIECKUX
PECYPCOB, CBIPHsI, CO3AaHUS HOBBIX TEXHOJIOTHIA U MaTEPHAIIOB.

B mmane pemeHus 3a1a4 BOCITUTAHMS, PAa3BUTHS U COIMATM3AIINH 00YJIarOIINXCsI
MPUHATHIC TPOTPAMMOM TTO XUMHH MTOJIXOIBI K OTIPECIICHUIO COJCPKAHUSI U
MIOCTPOCHMSI PEMETA MPEyCMATPUBAIOT (POPMUPOBAHKE Y O0YUAIOIIINXCS
YHUBEPCAIBHBIX YY€OHBIX JEHCTBUM, HMEIOINX 0a30BOC 3HAYCHUE TSI PA3THIHBIX
BUJIOB JICITEILHOCTH: PEIICHUS MPo0OJieM, TIONCKa, aHau3a 1 00paboTKn MHGOPMAIINH,
HEOOXOAMMBIX IS TPHOOPETEHHSI OTIBITA MPAKTUICCKON U HCCIIeIOBATEILCKOM
JeSITeTLHOCTH, 3aHIUMAFOIIEH BA)KHOE MECTO B ITO3HAHUH XUMHUH.

B mpakTuke nmpenogaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30oBaHMsI
TaK ¥ Ha YpPOBHE CPEIHEro o0IIero 0opa3oBaHusl, IPH OMPEACICHUH COAePKATEeIbHON
XapaKTEPUCTUKH IIeJICH N3yICHUS MTPEAMETa HAIIPaBICHUEM TIEPBOCTEIIEHHOM
3HAYUMOCTH TPAJAUIIMOHHO MPU3HAETCS (POPMUPOBAHNE OCHOB XUMUYCCKON HAYKH KaK
00J1acT COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOH IeATETPHOCTH YEJIOBEKA M KaK
OJIHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. C METOUYECKON TOUKHU 3PEHUS TAKOU
MOJIXO0]T K OTIPEICTICHUIO TEJIeH N3YUeHUS TIpeIMeTa SBISETCS BIIOJIHE OTIPABIaHHbIM.

['maBHBIMU TIEISIMH H3yUYEHUS TIpeaMeTa « XUMUSD) Ha YPOBHE CPEIHETO 00IIero

o0Opa3oBaHus Ha 0A30BOM YPOBHE SBIIFOTCS:
dbopMHUpOBaHUE CHCTEMbBl XHMHUYECKIX 3HAHUHA KaK BaYKHEHTIICH COCTaBIISIONIEH
€CTECTBEHHO-HAyYHON KapTHUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE OHATHS,
dbyHIaMeHTanbHbIe 3aKOHBI U TEOPHH XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOEHHE U
MOHUMAaHHUE CYIIHOCTU JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOT0 XapaKTepa,
03HAKOMJICHUE C HCTOPUEN UX PA3BUTHS U CTAHOBIICHMUS;
dbopMUpoBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX [MO3HAHUS BEILIECTB U
XUMHYECKUX PeaKiuii, HEOOXOUMBIX JJI TPUOOPETEHUS] YMEHUN OpUEHTUPOBATHCS B
MUpPE BELIECTB U XUMUUYECKUX SIBJIEHUI, UMEIOIINX MECTO B IIPUPOJIE, B MPAKTUYECKON U
MOBCETHEBHOW JKU3HU;






pa3BUTHE YMEHMM M CIIOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HaOJIIOJEHUEM
U OOBSCHEHHMEM XHUMHYECKOI'O 3KCIIEPUMEHTA, COOJIIOJEHUEM NpPaBUI OE30MACHOrO
oOpalleHHs C BEIIECTBAMHU.

CopepxatenibHasl XapaKTEPUCTHKA LIeJIEH U 3a7a4 U3yYEHHUs [IPEAMETa B IPOrpaMMe
[0 XUMHUU YTOYHEHA M CKOPPEKTHUPOBaHA B COOTBETCTBUU C HOBBIMHU IPUOPUTETAMU
B CHCTEME CpeJiHero oomiero oopasopanusi. Ceroans B MpernojaBaHUU XUMHUU B OOJIbIIIEH
CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUUYECKOM KOMIIOHEHTE COJEp)KaHusl OO0yueHus,
OpPUEHTHPOBAHHOW Ha MOATOTOBKY BBINYCKHHMKa OOIIE00pa3oBaTelbHON OpraHu3allvy,
BJIAQJICIONIETO HE HAOOpOM 3HaHWH, a (YHKIMOHAIBHOM TPAMOTHOCTBIO, TO €CTh
croco0amMu M YMEHUSIMM aKTHMBHOT'O NOJYYEHHUs 3HAHUN U NPUMEHEHMsI UX B PeajbHOM
KU3HU JIJIs1 pELICHUs] IPAKTUYECKUX 3a/au.

B 3TOi CBA3M IpU M3y4YEHUHM IpeaMeTa «XUMHsS» JTOMUHHPYIOIIEE 3HAYCHHE
IPUOOPETAIOT TAKUE LEIH U 33/1a4H, KaK:

amantanys oOydYalolIMXCs K YCJIOBHSM JAMHAMUYHO Pa3BUBAIOLIEIOCS MHpA,
dbopMHUpOBaHNE WMHTEIJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY HPUHATHIO IPAMOTHBIX PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUIX, CBI3aHHBIX C BEIIECTBAMU U UX MIPUMEHEHHEM;

(dbopMupoBaHHe y 0Oy4YarOIIMXCs KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
UMEIOLUX YHUBEPCATbHOE 3HAUYECHUE JJI PA3UYHBIX BHUJIOB JIE€ATEIBHOCTH: PELICHHUS
npoOyieM, TOHMCKa, aHainu3za MW o0paOoTKM  HMHpOpMalMuHh,  HEOOXOAMMBIX
JUI IPUOOPETEHUS ONbITA IEATEIbHOCTH, KOTOPAask 3aHUMAET BAXKHOE MECTO B MO3HAHUH
XUMHUH, a TaKkKe JUIsl OLEHKM C TMO3UIMUN SKOJOTMYeCKOW Oe30MacHOCTH Xapakrepa
BJIMSIHUSL BELIECTB M XMMUYECKHUX MPOLECCOB HAa OpPraHU3M YeEJIOBEKA U MPUPOAHYIO
Cpeay;,

pa3BUTHE TO3HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN O0YyYaroNMXcs: CIIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpETaTh HOBBIC
3HaHUS 1O XUMHUU B COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSMH, HCIOJIB30BATh
COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHHU IS IOWCKA U aHaINU3a y4eOHOM U HayuHO-
MOMYJIIPHON MH(POPMALIMA XMMHUECKOTO COAECP KaHuUS;

(dopMUpOBaHHE U Pa3BUTHE y OOYYAIOIIMXCA ACCOLMATUBHOIO M JIOTUYECKOTO
MBILIUICHUS, HAOMIOAATEeIbHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXO/AMMBI, B YaCTHOCTH, MpH IUIAHUPOBAHUM U MPOBEACHUU XUMHUYECKOIO
9KCIIEPUMEHTA;

BOCIIUTaHHE Y O0y4aroMXcsl yOeKIEHHOCTH B T'yMaHUCTHUYECKOM HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOM pOJIM B PEHICHHH TI00aIbHBIX MPOOJEM pPALMOHAIBHOIO
IPUPOIONOJB30BaHUs, IIONOJIHEHHUSI SHEPIeTUYECKUX PECYpCOB M COXPAHEHUS
OPUPOJHOTO  PaBHOBECHSA, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOTO  OTHOIICHUS K
OPUPOJIE U CBOEMY 3/I0POBbIO, a TaKK€ MPUOOPETEHUS] ONbITa HCIIOJIb30BAHUS
MOJYYCHHBIX 3HAHUW JAJSl MPUHSATHS TPAMOTHBIX PEUICHUNA B CUTYAIMsX, CBSI3aHHBIX
C XUMUYECKUMH SIBJICHUSIMH.



®denepanbHas pabouas nmporpamma | Xumusi. 10—11 kiaccer (0a30BbIi yPOBEHbD)

[lerm w 3agauM  wW3y4YeHHWs] mpeaMeTa «XUMHS) TOIYYWIH  MOAPOOHYIO
METOJIMYECKYIO HHTeprpeTanuio B paszaene «llnanupyembie pe3ynabTaTbl OCBOCHUS
POTPpaMMBI TI0 XMMHH», TaKUM 00pa3oM 00eCredYeHO YETKOE MPEACTaBICHUE O TOM,
KAaKUe 3HAHUSI 1 YMEHUS UMEIOT MPSMOE OTHOIIICHUE K peali3alliid KOHKPETHOW LIETH.

B yuebHom mnane cpeaHero oOuiero oopazoBaHUs MpeaMeT «XUMUs» 0a30BOTro
YPOBHS BXOJIUT B COCTaB MPEAMETHOM 00J1acTH «ECTeCTBEHHO-HAYYHBIC TPEAMETHD.
Bemymmm cpecTBOM TUCTAHITMOHHBIX KOMMYHUKAIMH SBIISICTCS 3JICKTPOHHAS CUCTEMA
OmKyp (URL: https://keo.gov39.ru/).

OO0miee 4ynuClIO 4YacoB, PEKOMEHJOBAaHHBIX MJIsi M3y4YeHHs] XuMuu, — 68
yacoB: B 10 knacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Heeno).

B cBsi3M ¢ nepexoJHbIM NEPUOOM BHEIPEHUS U3MEHEHUMN, CBSI3aHHBIX C HOBBIMU

penakiusamu @OII OO0 u ®I'OC 00O, pabouas mnporpaMma MOXET OINEpPaTUBHO
KOPPEKTUPOBATHCS B PaMKax pa3bsICHUTENBbHBIX MUCeM MUHUCTEPCTBA MPOCBELICHUS
Poccuiickon @enepanum.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTPAMMBI 110
XUMHUH HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K  pe3yJbTaTaM  OCBOCHHS
0OyJaroNMMUCS MPOTPAaMM  CPEIHETO oO1ero oOpazoBaHuUs (JIMTUHOCTHBIM,
METarnpeJMETHBIM M TpeIMeTHbIM). HaydHo-meTonuueckoi OCHOBOHM i pa3pabOTKu
IUTAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOTPpaMM CPEJAHEr0 OO0IIero oOpa3oBaHUs
SIBJIIETCSL CHCTEMHO- €SI TEIbHOCTHBIN MOAXO/.

JIMHHOCTHBIE PE3YJIBTATHBI

B cooTBeTCTBMM € CHCTEMHO-AESATEIBHOCTHBIM IIOAXOJOM B  CTPYKTypeE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHHUA MpeAMeTa «XHMHSI» Ha YPOBHE CPEIHEro OOIIEro
00pa3oBaHMs BIIEIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHE OOYYAIONIUMHUCS  POCCHUUCKON TIpaXJaHCKOM  HJEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4K1e MOTUBAIIMK K O0YyUEHHUIO;

LIEJICHANIPaBICHHOE pPAa3BUTHE BHYTPEHHMX YOEXKIEHUN JMYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINM 0a30BON HAYKU XUMUMU;

FOTOBHOCTh UM CIHOCOOHOCTH OOYyYaroIMXCs pPYKOBOJACTBOBAaTbCS B  CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MPUCYLIIUMH LIEJIOCTHOW CUCTEME
XUMHUYECKOTO 00pa30BaHMS;

HaJM4Me MPaBOCO3HAHMS 3KOJIOTMUECKOW KYJIbTYpPbl U CIIOCOOHOCTH CTaBUThH LIETU
Y CTPOUTDH KU3HEHHBIE TUUIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHMS NpeaMeTa «XUMUSD» JOCTUTAKOTCS B €IUHCTBE
y4eOHOM M BOCHHUTATEIbHOM JAESITEIBHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKHUMH,
COLMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHM LIEHHOCTAMHU U HACAIAMHU POCCUHCKOTO
TPaXTaHCKOTO OOIIECTBA, MPUHATHIMUA B OOIIECTBE HOPMAMH U MpaBUJIAMH TOBEICHUS,
CIOCOOCTBYIOIIMMHU  MPOIECCaM  CAMOIIO3HAHMS, CaMOPa3BUTUS U HPABCTBEHHOTO
CTAaHOBJICHUS JIMYHOCTH O0YyUYarOIIUXCA.

JIM4HOCTHBIC PE3YIIbTAaThI OCBOCHUA npeamMcecTa «XUMUS» OTpaAXKar0T
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c(hOpMUPOBAHHOCTh  OMbITA MO3HABATEILHOW W  TPAKTUYECKON  JCATEIHHOCTU
00yJaronmxcs Mo pean3auy IPUHATHIX B 0011eCTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rPaKIAHCKOI0 BOCIIUTAHUS:

OCO3HaHUSI OOYYAIOIIMMUCS CBOMX KOHCTHUTYIMOHHBIX TpaB W 0OS3aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MIPEACTABIICHHS O COLMAIBHBIX HOPMAaxX M MPABUJIaAX MEKINYHOCTHBIX OTHOLIEHUN B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAESATEILHOCTH MPU CO3JaHUM YUEOHBIX
MIPOEKTOB, PEIICHUH Y4YeOHBIX W IMO3HABATENIbHBIX 3a7ad, BBIMOJHEHUU XHUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YUYCOHOU JAEATEIHHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHUA:

HEHHOCTHOIO  OTHOILIEHHMS K HCTOPUYECKOMY M  HAy4YHOMY  HACIIEIHIO
OT€YECTBEHHON XMMUM;

yBaXEHUSI K TPOIECCY TBOPYECTBA B 00JIACTU TEOPUM M MPAKTHUYECKOTO
MPUMEHEHUSI XUMHUH, OCO3HAHUSI TOrO, YTO JIOCTUKEHHSI HAYKH €CThb pe3yJbTaT
JUTUTEILHBIX HAOIOICHUM, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSIHHOTO
TPya YYEHBIX U MPAKTUKOB,;

MHTEPECA Y IO3HABATEIbHBIX MOTHUBOB B IOJYYEHUH U TOCIEAYIOIIEM aHAJIN3E
nH(pOpMaIKU O MEPEIOBBIX JOCTHXKEHUSX COBPEMEHHOM OT€UECTBEHHON XUMUMU;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYyallMH, CBSI3aHHBIE C XUMHUYECKUMU SIBICHUSMHU, U
MIPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTHY,;

TOTOBHOCTH OLICHMBATh CBOE MOBEAECHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3HUIINI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUI ATUX MOCTYIKOB;

4) (opMupoBaHuA KYJbTYPbI 310POBbS:

NOHMMAaHUA [IEHHOCTEH 3/10pOBOTO M 0€30MacHOro 00pasa KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3NYECKOMY U IICHXUIECKOMY 370POBBIO;

coOmo/ieHns TmpaBuil  0O€30MacHOro oOpalleHuss C BellecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHUMAaHUS IIEHHOCTH MPaBWJI WHAWBUIYATFHOTO U KOJUIEKTHBHOTO O€301TacHOTO
MOBEACHHUS B CUTYalMX, YTPOXKAKOIIMNX 3J0POBbIO U JKU3HHU JIFOJCH;

OCO3HAHMSI TMOCJEICTBUI UM HEOpPUSITUS BPEIHBIX MPUBBIYEK (yHOTPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

5) TPY/A0BOI0 BOCIIUTAHMSI:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIBCKOMN IEATETbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOU U JPYTUX BUAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AKTMBHOE y4aCTHE B PEIICHUM INMPAKTUYECKUX 3a1a4 COLMAIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, MIKOJIbI);

WHTEpeca K TMPAKTHUYECKOMY HW3Yy4YeHUIO Tpodeccuii pa3nudHoro poja, B
TOM YHUCJIE HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUH;

YBAXEHUS K TpPyAy, JIOASM Tpylda W pe3ylibTaTaM TPYIOBOW JESITEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MHAMBUAYATLHON TpaeKTOPUU 00pa30BaHMUsI,
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Oynymer mpodeccun U peanu3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX HUHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB M MOTPEOHOCTEN 00111eCTBA;

6) 3KOJOTrHYeCKOro BOCIIUTAHUSA:

DKOJIOTUYECKU  I1€JIeCOO0Pa3HOTO OTHOMICHHWS K TPHUPOJE, KAK HCTOYHHKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHUMaHUs TJ00aJBbHOTO  XapakTepa HKOJOTMYECKUX MpoOJeM, BIUSIHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLUATIBHOM CPEIBI;

OCO3HaHMsSI HEOOXOJMMOCTH MCIOJIb30BaHUS JTOCTMIKEHUM XUMHM JJISl PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HEINpUATUSA AEUCTBUN, IPUHOCIIIUX BpPEA OKPYXKAIOLIEW IIPUPOIHOMU
cpelne, yMEHHUs MPOTHO3UPOBATh HEONIATOMPUITHBIE OSKOJOTUYECKUE TOCIEACTBUS
MPEANPUHUMAEMBIX ACUCTBUU U PEAOTBPALIATH UX;

HaJIMYKSL PA3BUTOTO 3KOJIOTHYECKOTO MBIIUICHUS, 3KOJOTMYECKOU KYJIBTYpPBI,
OIBITA JIESITEILHOCTH SKOJIOTHYECKOW HAIPABIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMHU
B MO3HABATEIbHOW, KOMMYHUKATHUBHOW M COIMAJIBHOW TPAKTHKE, CIIOCOOHOCTU U
YMEHUS aKTUBHO MPOTUBOCTOSITH UJICOJIOTHH XeMOo(hoouu;

7) LEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMAaHMS CreU(UKA XUMHUHU KaK HayKd, OCO3HAHUS €€ PoJik B (pOpMUpPOBAHUU
pallMOHAJIBHOTO HAYYHOTO MBIILICHUS, CO3JIaHUM  LEJIOCTHOTO TpeACTaBIEHUS 00
OKPYXaIOIIEM MHUPE KaK O €IMHCTBE NPUPOJABI M YEJIOBEKAa, B IMO3HAHUMU MPUPOIHBIX
3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIEM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOEXIEHHOCTH B 0CO00M 3HAYMMOCTH XUMUU JJIsl COBPEMEHHOM ITUBUIIM3AIINH: B €€
IYMaHHCTHUYECKOW HANpaBICHHOCTH M BaXXHOW pOJIM B CO3JlaHMU HOBOU 0a3bl
MaTepUalbHOW KYyJNbTYphl, PEIICHUU TI00aTBHBIX NPOOJIEM YCTOWYUBOTO pPa3BUTHUSA
YeJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIEBONW U SKOJOTUYECKON 0e30MacHOCTH,
B Pa3BUTUU MEIUIMHBI, OOECIEYEHUU YCIOBUU YCHENTHOTO TpyAa M HKOJOTHYECKU
KOM(OPTHOM JKU3HU KAXJA0TO YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: NMOHMMAHUS CYIIHOCTHM METOJIOB TMO3HAHUS,
UCIIOJB3YEeMbIX B €CTECTBEHHBIX HAyKaX, CHOCOOHOCTH HCIOJIb30BaTh MOJy4aeMble
3HAHWS JJIs aHaIW3a M OOBSCHEHUS SBJICHUNA OKPYXKAIOIIETO MHUpPA W MPOUCXOJSIINUX B
HEM W3MCHCHUW, YMEHHs JeaTh OOOCHOBAaHHBIC 3aKIIOYCHHS Ha OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOIIHMXCS JJAHHBIX C IEIbI0 MTOJYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIh30BaTh XUMHUYECKUE 3HAHUS JIsI PEIICHHUS
po0JIeM B peaTbHBIX KU3HEHHBIX CUTYAIIHSIX;

VHTEpPECA K O3HAHUIO U UCCIIEI0BATEIIbCKON IESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTU K HEMPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPa30BaAHMIO,
K aKTMBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUU 10 XMMHUHU B COOTBETCTBUHU C >KU3HEHHBIMHU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJda B pa3iIuyHbIX cdepax MnpodeccHOHATbHON

JACATCIBbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbie  pe3ynbTaThl MPEACTABIEHB B  KOAU(UKATOpPAX  AIIEMEHTOB

ColepaHUsi W TMPOBEPSIEMbIX TpeOOBaHUI K YPOBHIO TMOJArOTOBKHU. TalnuIlbl
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KOAM(PHUKATOPOB OTPaAKAIOT KOHKPETHBIE MpOBEpseMble TpeOOBaHMUS K pe3yJbTaTam
OCBOEHUS IPOrPaMMBbI U JIEMEHTHI COACP KaHUSI 110 T01aM 00y4EHUS.

Koaudukatopsl MCHONB3YIOTCS A7 OOECHEeUeHHUs €IWHOTO IMOAXO0/Ja K OILICHKE
KauecTBa 00pa30BaHUs, a TAaKXKe MPHU IMPOBEACHUH BHYTPEHHUX M BHEIIHUX OI[CHOYHBIX

IPOLICTYP.

Kogudgukarop mnposepsieMbIX TpeOOBaHHI K MeTanpeIMeTHbIM pe3yJbTaTaM
ocsoenust OOII OO0

Kon
IIPOBEPSIEMOTO
TpeboBaHUs

[IpoBepsiembie TpeOOBaHUS K METAPEeIMETHBIM pe3yibraram ocBoeHus OOIT OO0

1

ITo3znaBartenbHbIE YY [

1.1

Ba3oBble JJornueckue aeiicTBusa

1.1.1

BbISBASATH M XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU O0BEKTOB (SIBJICHUH)

1.1.2

VYcraHaBuBaTh CYIIECTBEHHBINH MPHU3HAK KiIacCHU(pUKAIIMN, OCHOBAHUS ISl 0000IIEeHUS
Y CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHATIN3a

C yderoM mNpemyIoKEHHON 3ajaud BBIABIATH 3aKOHOMEPHOCTU U TPOTHBOPEYHS B
paccMaTpuBaeMbIX (pakTax, JAHHBIX W HAONIONCHMSX; MpengaraTb KPUTEPHH IS
BBISBJICHHUSI 3aKOHOMEPHOCTEH M TMPOTUBOPEUMH; BBIABIATH NeDUIUT HHPOpPMALUH,
JTAaHHBIX, HEOOXOJUMBIX JJIs1 IOCTABJICHHOH 3a1a4K

BuIaBITE IMPUYUHHO-CJIICACTBCHHBLIC CBA3U IIPU U3YYCHHUU SIBIICHHUH 1 IIponeccoB

Jlenate BBIBOJBI C MCIIOIB30BAaHUEM IEAYKTHBHBIX M MHAYKTHBHBIX YMO3AKJIIOUEHUH,
YMO3aKJIIOYEHUH 110 aHaJIOruu, GOPMYIUPOBATh TUIIOTE3bI O B3AaUMOCBSI3AX

CamocrosTenbHO BEIOUpATh criocol penieHus yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEUICHHUs, BHIOMpATh HambOoyee MOAXOIAMIMNA C YU4EeTOM CaMOCTOSITENBHO
BBIJICIIEHHBIX KPUTEPUEB)

1.2

Ba3oBrble ucciaenoBareJLCKHeE AeliCTBUA

1.2.1

[IpoBoguTh 1O CAMOCTOATEIBHO COCTABIECHHOMY IUIAHY OIBIT, HECIIOKHBII
HKCIEPUMEHT, HEOOJBIIOE HMCCIEIOBAHUE IO YCTAHOBICHHIO OCOOCHHOCTEH 0OBEeKTa
U3y4eHHsI, IPUUMHHO-CIICICTBEHHBIX CBSI3€H M 3aBUCUMOCTEH 00BEKTOB MEXKIy cO00i

1.2.2

OrneHuBaTh Ha MPUMEHUMOCTh M JJOCTOBEPHOCTh HMH(OPMAIIUIO, MOTYYCHHYIO B XOE
UCCIIEeI0BAHUS (KCIIEPUMEHTA)

1.2.3

CamocrosiTenbHO  (hOpMyaupoBaTh OOOOIIEHUST W BBIBOJBI IO  PE3yJbTaTam
NIPOBEICHHOTO HAOIIOJICHUS, OIBITA, UCCIICAOBAHUS, BIIJCTh HHCTPYMEHTAMH OIICHKH
JIOCTOBEPHOCTH TTOJIYYCHHBIX BBIBOJOB M 0000IIEHU

1.2.4

[IporHo3upoBaTh BO3MOXKHOE JalbHEUIIEEe pPa3BUTHE IPOLECCOB, COOBITHH M HX
NOCJIEACTBHSI B AaHAJTOTMYHBIX WM CXOAHBIX CUTYAIMSIX, BBIABUIATh MPEINOI0KEHHUS 00
UX Pa3BUTHUSA B HOBBIX YCJIOBHAX U KOHTEKCTaX

1.2.5

Hcmonp30BaTh  BOMPOCHI  KaK  HMCCIENOBATEIbCKUI  WHCTPYMEHT  IO3HAHWS,
(bopMyTHpOBaTH BOMPOCH, (YUKCUPYIOIIHE PAa3phiB MEXKAY PEATbHBIM M KEIATeIbHBIM
COCTOSIHUEM CHTYyalluu, 00bEKTa, CAMOCTOSTEILHO YCTaHABJINBATh UICKOMOE U JJAHHOE,
bopMyIUpOBaTh THUIOTE3y 00 HMCTHUHHOCTH COOCTBEHHBIX CYXICHUH M CYXKICHHUI
JIpYTrUX, apryMEHTUPOBATH CBOXO IIO3ULIUIO, MHEHUE

1.3

Pabora ¢ unopmanmei

1.3.1

[IpuMeHsATH pa3NTUYHBIE METOJbI, MHCTPYMEHTBHI M 3alpochl NpPH TMOUCKE U OTOOpe

50




denepanrbHas padodas mporpamma | Xumus. 10—11 xiraccs! (60a30BbIH YPOBEHB)

uH(GOpPMallMU UM JAHHBIX U3 UCTOYHUKOB C YUETOM MPEI0KEHHON yueOHO! 3a1auu 1
3aJJaHHBIX KPUTEPUEB

1.3.2

BriOuparh, aHanu3upoBaTh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HWH(OPMAIIHIO
pa3IMyHBIX BHUAOB W (OPM TPEACTABICHUS; HAXOAUTh CXOAHBIE aPTyMEHTHI
(MOATBEPKAAIOIINE UM OMPOBEPralolIie OJHY U Ty K€ HICI0, BEPCHUIO) B PA3TUYHBIX
MH(POPMALIMOHHBIX UCTOUHUKAX

1.3.3

CamocTosATeTbHO BBIOMpATh ONTHUMAIBHYIO (OpMY TpeACTaBiICHUS WHOOpMAIUU |
WITIOCTPUPOBATh PEIIacMble 3a/ladll HECIOXKHBIMH CXEMaMH, TuarpaMMaMH, HWHOU
rpauKoi U UX KOMOMHAIUSIMHA

1.3.4

OneHuBaTh  HAASKHOCTb  MHPOPMALMU 1O  KPUTEPUAM,  MPEIIIOKECHHBIM
He1arornyeckiuM paboTHUKOM UM C(HOPMYTHUPOBAHHBIM CaMOCTOSATEIIBHO

1.3.5

D¢ dexkTuBHO 3aIOMHHATH U CUCTEMATH3UPOBATH HHPOPMALIUIO

2.

KommynukatuBubie YY /|

2.1

Oo01menue

2.1.1

Bripaxatb ce0st (CBOIO TOUKY 3pEHHSI) B YCTHBIX U ITUCbMEHHBIX TEKCTaxX

B xonme amanmora u (WiaM) JUCKYCCHUU 3aJlaBaTh BOMPOCHI MO CYIIECTBY O0OCYXKIaeMOit
TCMbl M BBICKA3bIBATh HACHU, HALCICHHBIC Ha PCIICHUC 3aJadd W MNOAACP)KAHUC
0J1aroenaTenbHOCTH OOIIEHHUS; COTIOCTABIISTh CBOU CYKJIEHUS C CY)KIEHUSMU JPYTUX
YYaCTHUKOB JHaiora, 0OHapyKUBaTh pa3inyure U CXOACTBO MO3UIIHMA

[Ty6iim4HO TpeACTaBISITH  PE3yJAbTAThl  BBIOJHEHHOTO OMBITa  (IKCIIEPHMEHTA,
MCCJICIOBAHMS, TIPOEKTA); CAMOCTOSTEILHO BBIOMpATh (pOpMAT BHICTYIUICHHS C yYETOM
3a/1a4 MPE3eHTAMd U OCOOCHHOCTEH ayJAUTOPUM U B COOTBETCTBUU C HUM COCTABIISTH
YCTHBIC U TUCbMCHHBIC TCKCTHI C UCITOJIB30BAHUECM UJUIIOCTPATUBHBIX MATCPUAJTIOB

Bocnpuanmate 1 (GopMyIupoBaTh CYXICHHS, BBIPAXKATh dMOIMH B COOTBETCTBUH C
HeIIMA W YCIIOBUSMH OOINECHMsI; pacro3HaBaTh HEBEpOAIbHBIC CPEICTBA OOIIEHUS,
NOHMMAaTh 3HAUEHHE COIMAIBHBIX 3HAKOB, 3HATh W pACIO3HABATh IPEANIOCHUIKH
KOH(UIMKTHBIX CHTYyallMd W CMSTYaTh KOH(IMKTHI, BECTH IIEPETOBOPHI, ITOHUMATH
HAMEPEHHS JPYTUX, MPOSBIATh YBAXKHUTEIBHOE OTHOIICHWE K COOECETHUKY U B
KOPPEKTHOU opme PopMyTupOBaTH CBOH BO3PAKECHHUS

2.2

CoBMmecTHas ACATEJIbHOCTD

2.2.1

[lonuMaTh W KCHONB30BATH MPEHMYILECTBA KOMAHTHOW W MHIUBHIYaJbHOW pabOTHI
MIPU pEUIEHUH KOHKPETHOH MpoOJieMbl, 00OCHOBBIBATh HEOOXOIUMOCTh TPUMEHEHUS
rpynnoBbIX (OPM B3aUMOACMCTBUS MPHU PELICHUM MOCTABIEHHOW 3aaud; MPUHUMATh
1[eJIb COBMECTHOM JIeSTEIbHOCTH, KOJUIEKTUBHO CTPOUTH JIEHCTBUS MO €€ JOCTHXKEHHUIO:
pacnpenenaTb poijid, AOrOBapUBATHCS, OOCYXKIaTh MPOIECC U PEe3yNbTaT COBMECTHOM
paboTel; yMeTh 0000IIaTh MHEHHS HECKOJIbKHUX YEJIOBEK, MPOSBIATH TOTOBHOCTH
PYKOBOAWTH, BBIMOJHATh MOPYYEHUsS, MOAUYMHATHCS; IUIAHUPOBATH OPTaHHU3ALUIO
COBMECTHOM pabOThl, ONpPEeNsATh CBOIO pOJIb (C Yy4eTOM MPEANOYTCHUH H
BO3MOKHOCTEH BCEX YUYaCTHHUKOB B3aMMOJEHCTBHUSA), paCHpEAeNATh 3a/lauyd MEXIy
YJIeHaMM KOMaHJIbl, Y4aCTBOBATh B IPYMIOBBIX (hopmax paboThl (0OcyxaeHus, oOMeH
MHEHUH, «MO3TOBBIE IITYPMbI» U HHBIE); BBIOJHATH CBOIO 4acTh pabOThHI, JOCTUTATh
KaueCTBEHHOI'O0 pe3yJibTaTa II0 CBOEMY HAIPaBICHUIO M KOOPIWHUPOBATH CBOM
NEHCTBUS C NPYTUMHU 4J€HAaMH KOMAaHJIbl; OLIEHHWBAaTh KAayecTBO BKJIaja B 0Omuit
OPOAYKT IO KPUTEPUSM, CaMOCTOSITENBHO CQOPMYIMPOBAHHBIM  YYaCTHUKAMH
B3aMMO/JICHCTBUS; CPABHUBATh PE3YJIbTAThl C HMCXOAHOM 3aJadeld M BKIAA KaXIO0ro
YJieHa KOMaHIbl B JOCTHXKEHHE PE3YJIbTaTOB, Pa3AeiisTh CPepy OTBETCTBEHHOCTU M
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MPOSBIISATH TOTOBHOCTH K IIPEOCTABICHUIO OTUYETA MEepe/l IPyHnon

Perynstusubie YY /|

3.1

Camoopranmnsanus

3.1.1

BousiBiaTe mpoOneMbl Ans  pelieHHsT B JKM3HEHHBIX M YYEOHBIX CHUTYyalusix;
CaMOCTOSITEJIbHO COCTABJISITh AJITOPUTM PEIICHUs 3a7add (WM €ro 4acTh), BHIOMpaTh
croco0 pemnieHus yaeOHOW 3aJaud ¢ YYETOM HMEIOIIUXCS PEeCypCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATH TpE/IaracMble BAPUAHTHI PEIICHHHA

OpueHTHPOBAThCA B PA3NUYHBIX TOJXO0JAX HPUHATHS pELIeHUH (MHIUBHIyaJIbHOE,
NPUHATHE pELIeHUs B TPYIIe, NPUHATHE PELICHWH TPYIIoN); COCTAaBIATH IIJIaH
necTBUi (TJIaH peanu3allid HaMEUYEeHHOTO ajirOpuTMa pelieHus), KOPPEeKTUPOBATh
NPEUIOKEHHBI aJITOPUTM C YYETOM TIIOJIyY€HHUS HOBBIX 3HAaHUM 00 wH3ydaeMoM
00BeKTe; enaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE

3.2

CaMOKOHTPOJIb

3.2.1

Brnaners cnocobamu caMOKOHTPOJISI, CAMOMOTHBAIIUH U pedIeKCUI

322

BHocUTh KOpPpEKTHUBBI B JCATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
WU3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIMIMOOK, BO3HUKIINX TPYAHOCTEH

3.23

JlaBaTh aieKBaTHYIO OIICHKY CUTYaIlMH W MPEAJarath IJaH €€ U3MCHEHUS, YIUTHIBATh
KOHTEKCT M MpPeIBUIAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTH MpPHU pPELICHUH
yueOHOM 3ajayd, aJanTUPOBaTh pEIIEHHE K MEHSIOUIMMCS O0O0CTOSATENbCTBAM;
OOBSACHATH MPUUMHBI TOCTHKEHUS (HEAOCTHXKEHUS) PE3yIbTaTOB IEATEIbHOCTH, JaBaTh
OLICHKY NPHOOPETEHHOMY OIBITY, YMETh HaXOAWTh IO3UTUBHOE B MPOU3OLIEALICH
CUTYaIlH; OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM

33

BMOIII/IOHaJIBHBIﬁ HHTCJUICKT

3.3.1

Pa3n1/1anb, HAa3bIBATh U praBH}ITb COGCTBGHHBIMI/I SMOIIUSIMHU U OMOILIUAMU ;[pyrﬂx;
BBISIBJIATH M AHAIM3WPOBATh TMPUYHHBI SMOIMK; CTaBUTh Ce0s HAa MECTO JPYyroro
YeJI0OBEKa, TOHMMAaTh MOTHBBI 1 HAMEPEHHUSI IPYTOTO; PETYIHPOBATh CIIOCO0 BBIPAKEHUS
IMOILIIU

3.4

IIpunsTHE ceds M APYyrux

3.4.1

OcCo03HaHHO OTHOCUTBCS K IPYTOMY YEJIOBEKY, Er0 MHEHUIO; IPU3HABATh CBOE MIPaBO Ha
OmMOKY M TaKoe e IpaBO APyroro; MPUHUMATh ce0s U JAPYruX, HE OCYXKAas;
OTKPBITOCTB ce0e M JPYTruM; OCO3HABATh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie  pe3ynbTaThl  MPEACTaBIEHbl B  KOAU(UKATOpPAX  3IIEMEHTOB
COJIEp)KaHUs M MPOBEPSIEMbIX TpPeOOBAaHUMN K YPOBHIO MOATOTOBKH. TaOuuLbl
KOAU(UKATOPOB OTPAKAIOT KOHKPETHBIE NpOBEpsAeMble TPEOOBaHUS K pe3yJbTaraM
OCBOEHHMS IPOTPAMMBbI U AJIEMEHTBI COJIEpKaHUs 10 ro1aM 00yUYEHUS.

KoaudukaTopsl ucnonb3yroTes s 00ecreueHus eqUHOro MoIX0/1a K OLIEHKE KauecTBa
00pa3oBaHusl, a TAKXKE MPU MPOBEJICHUH BHYTPEHHUX U BHEIIHUX OLICHOYHBIX MIPOLIETYP.
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INEPEYEHDb (KOAU®UKATOP) PACIIPEAEJIEHHbBIX 110 KJTIACCAM
MMPOBEPSIEMBIX TPEGOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBbHOM ITPOI'PAMMBI CPEJHEI'O OBILETO
OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUSA 110 XUMHUN

B denepanbHbIX M peruoHaNbHBIX MPOLEAYpaX OLIEHKH KayecTBa 0Opa3oBaHUsA
UCTOJb3yeTCs MepeueHb (KoAU(UKATOp) paclpeneseHHbIX M0 KJaccaMm IPOBEPSEMBIX

TpeOOBaHUN K

pe3yabTaTaM OCBOEHHMS OCHOBHOI 00pa3oBaTeNbHOW MPOrpaMMbl

CpemHero o0Iero oOpa3oBaHus U AIEMEHTOB COJEPKAHUS TT0 XUMUMU.

10 KJIACC
IIpoBepsiemble TpeOOBAHMS K Pe3yJIbTATAM OCBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpamMMmblI
Kon [IpoBepsieMbie MpeIMETHBIE PE3YIbTaThl OCBOEHUS OCHOBHOIM
IIPOBEPSIEMOTO 00pa3oBaTesIbHOI MPOTrpaMMBbl CPEHET0 00I1IeTr0 00pa30BaHMs
pe3ynbTara
1 TeopeTrueckre OCHOBbI OPraHUYECKON XUMHH
1.1 ChopmMupoBaHHOCTH MPEACTABICHUN O XMMHYECKOH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SABJIICHUM TPUPOAbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHOW TIPaMOTHOCTH, HEOOXOIUMOMN
JUIS PellIeHUs] MPAaKTHYECKUX 3a7a4 U KOJOTMYECKH OOOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 37I0POBBIO U MIPUPOJHOM Cpefie
1.2 Brnanenune cucteMoll XWMHYECKMX 3HAHMM, KOTOpas BKIIKOYACT:

OCHOBOIOJIArarIme IIOHATHUSA (Mouekyna, BaJICHTHOCTD,
EKTPOOTPULIATENIBHOCTD, CTENEHb OKHUCIICHMs, XWMHMYECKas CBA3b,
MOJIb, MOJIApHAs Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIN CKeJerT,
dbyHKIMOHANBHAS ~ TpyNNa,  paguKkail,  U30MEpHUs,  H30MEpHI,
TOMOJIOTUYECKUM  pAN, TOMOJIOTH,  YIJIEBOAOPOABI,  KHMCIOPOJ-
U a30TCOAEpKAINEe COSAMHEHUs, OMOJIOrMYECKH aKTUBHBIE BEIECTBA
(YyrneBojpl, KUPBI, OEIKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUM M 3aKOHBI (TeopHus
XMMHUYECKOT0 CTPOEHUsi opraHuyeckux BemectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XUMMH, (DAKTOIOTHYECKHE
CBEIEHUS O CBOICTBaX, COCTaBe, IMOJYYEHMH M O€30MacHOM
UCIIOJIb30BaHUM BAKHEWIIMX HEOPraHWYECKUX W  OPraHUYeCKUX
BEILIECTB B OBITY U MPAKTUUYECKOH 1€ATEIbHOCTH YEJIOBEKA
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1.3

ChopMUpOBaHHOCT, YMEHUW BBISBIATH XapaKTEpPHbIE MPU3IHAKU
IOHATHM,  YCTAHABIMBAThb  MX  B3aUMOCBA3b,  MCIOJIB30BATh
COOTBETCTBYIOIIE IOHATHS IIPU OINHUCAHUM COCTaBa, CTPOCHHUS
Y MIPEBPALICHUN OPraHUYECKUX COCTMHEHUN

1.4

ChopmMupoBaHHOCTh YMEHUH UCTIOIH30BATh XUMUUYECKYIO CUMBOJIUKY
JUIS COCTaBJICHHSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEepHYTOMH,
COKpaIlleHHOW) (OpMyJT OpPraHWYECKUX BEIIECTB W ypaBHEHUU
XUMHUYECKUX  pEaKIWid,  W3TOTaBIMBATh  MOJEIH  MOJICKYJ
OpPraHMYECKUX BEHIECTB JUIA WLIIOCTPAllMd HX XUMHUYECKOTO
Y TIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMupOBaHHOCT, yMEHHH  YCTaHABIMBAaTh  MPUHAIJICKHOCTH
M3YyUYEHHBIX OPTaHMYECKUX BEIIECTB IO KX COCTaBy U CTPOCHUIO
K ONpeAesIeHHOMY Kiaccy (Tpymre) coeAuHeHHH (yTriIeBOIOpOIbl,
KUCIIOPOJ, M a30TCOJEpKAIINE COCTUHEHUS, BBICOKOMOJIEKYIISIPHBIC
COEIMHEHHMs), JaBaTb MM  Ha3BaHUS IO  CHCTEMaTUYECKOil
HomeHkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTh YMEHHS OMPEICIATh BUIBI XUMHUYECKON CBS3H
B OPraHMYECKUX COCAMHEHUAX (OJIMHAPHBIE U KPATHbIC)

1.6

ChopMUpOBaHHOCTh YMEHHUSI TIPUMEHSTh: TIOJOKEHUS TEOPUU
CTpOeHMsI opraHmyeckux BemecTB A.M. bytnepoBa st 0ObsICHEHHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa U CTPOCHHUS; 3aKOH
COXPAHEHHUS MACChl BEILIECTB

VYrneBoopoabl. Kucnopoaconepkarnue U a3oTcojAepIKalue
OpraHuYecKue coeAMHEHUs. BRICOKOMONEKYISIpHbIE COEAMHEHUS

2.1

ChopmMupoBaHHOCTh YMEHUH MPUBOIUTH TPUBUAIBHBIE Ha3BaHUS
OTJICNTBHBIX OPTAaHWYECKUX BEIIECTB (ITUJICH, MPOMMICH, aIleTHIICH,
STUJICHTJIMKOJb, TIUIEpuH, (eHon, (opmanpaerua, areTaabIeTH/I,
MypaBbHHAS KHCJIOTA, YKCYCHas KHCIIOTa, OJICMHOBAs KHUCIOTA,
CTeapuHOBas KHCIIOTa, TJIFOKO3a, (PPYKTO3a, Kpaxmall, IeJUII0JI03a,
TJTUIIVH )

2.2

CdhopMupoBaHHOCT, yYMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE,
bu3nyecKue M XHMMHUYECKHE CBOMCTBA THUIIMYHBIX IPEACTABUTEICH
pa3IMYHBIX KJIACCOB OPraHUYECKHX BEHISCTB (METaH, dTaH, ITHJICH,
MpoNWJyIeH, aneTwieH, OyramueH-1,3, mermnOyramueHn-1,3, OGeHzou,
METAHOJI, 3TAHOJI, STHUJICHTIIUKOJIb, TIIUIEPHH, (SHOJI, aleTalbICTH ]I,
MypaBbUHAsI W YKCYCHas KHUCIIOTBHI, TJIFOKO3a, Kpaxmall, ILEJUTI003a,
AMUHOYKCYCHAsl KUCJIOTA)
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2.3

ChopmMupoBaHHOCTh YMEHHS WJUTIOCTPUPOBATH TEHETUYECKYIO CBS3b
MEXIY THUIUYHBIMUA  MPEACTABUTEISIMA  PA3JIUMYHBIX  KJIACCOB
OpraHUYECKUX BEILIECTB YPaBHEHUSIMHU COOTBETCTBYIOIIUX
XUMHYECKUX PEAKITUH C UCTIOIh30BAHUEM CTPYKTYPHBIX (hopmyI

24

ChopMupoBaHHOCT, ~ YMEHHS  XapaKTepU30BaTh  UCTOYHHKH
YTJIEBOJAOPOJAHOTO ChIpbsl (HE(PTh, MPUPOJHBIN Ta3, yrojib), CIOCOOBI
UX TepepadOoTKM W  MPaKTUYEeCKOe TMPUMEHEHHE TPOJYKTOB
nepepadoTKu

XUMHUS 1 KU3Hb. PacueTnbl

3.1

CdopmMupoBaHHOCTh YMEHUH BIaE€Th CUCTEMOU 3HAHUN 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCIOIb3YEMbIX B XUMUU TIPU U3yUYEHUU
BEUIECTB M XUMHYECKUX sBJICHUW (HaAOIIOJAEHHE, U3MEpEHue,
HKCIIEPUMEHT, MOJICJIMPOBAaHUE),  HKCIOJB30BaTh  CUCTEMHbIE
XUMUYECKUE 3HAHUS JJIsl TPUHATAS PEIMICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX TIPUMEHEHUEM

3.2

ChopmMupoBaHHOCTh yMEHHU COOJIONATh TpaBUJia IOJH30BAHUS
XUMHYECKOM TMOCYI0oi M Jab0paTopHbIM O0OPYJOBaHUEM, a TaKKe
npaBuiia OOpaIEHUs C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMU
T10 BBIMOJIHEHHUIO JIA0OPATOPHBIX XUMUYECKHUX OMBITOB

3.3

ChopMrpoBaHHOCTH YMEHUI MJIAHUPOBATH U BBHIOIHATH XUMUYECKUIN
DKCIIEPUMEHT (npeBpaituenus OpraHUYECKUX BELIECTB
IIPU HArpeBaHWM, IOJIyYEHHE STHJIEHAa M HW3Y4YEHHE €ro CBOWCTB,
KayeCTBEHHBIEC PEAKIIM1 OPraHMUYECKUX BEIIECTB, I€HATypalus OEIKOB
OpU HarpeBaHUM, IIBETHbIE peEaKIUU OEIKOB) B COOTBETCTBUHU
C MpaBUJIAMU TEXHUKH O€30MAaCHOCTU MPHU OOpPAIEHUH C BEIECTBAMU
U J1labopaTOpHbIM  O0OPYAOBAHHMEM; MPEJCTABIATh PE3YJIbTAThl
XMMHUYECKOTO  JKCIIEpUMEHTa B  (QopMe 3amuch  ypaBHEHHUH
COOTBETCTBYIOIIMX PEAKIMA U (POPMYIHPOBATH BBIBOABI Ha OCHOBE
ATUX PE3YJITATOB

34

ChopmupoBaHHOCTH yMEHUH MIPOBOJIUTH BBIYMCIICHUS
M0 XWMHYECKHM YypaBHEHUSM (Macchl, 0O0beMa, KOJIMYeCTBa
MCXOJITHOTO BEIECTBAa WJIU IPOJYKTa PEaKIUU MO WM3BECTHBIM Macce,
00beMy, KOJIMUECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM IPOTYKTOB
pEaKIIK)

3.5

CdhopmrpoBaHHOCTH YMEHUH KPUTHUYECKU aHaTM3UPOBATh
XUMHUYECKYI0O WH(GOpPMAIUIO, MOIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB
(cpenctBa maccoBoii nHbopMmalyu, cetb UHTepHET u Apyrue)
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3.6

ChopmupoBaHHOCTh YMEHHUI COONIOATh TpaBUia SKOJIOTHYCCKH
eJIECO00pa3HOrO0 TOBENEHUS B OBITY U TPYAOBOWM JESITEIbHOCTH
B LEJIX COXPAHEHUS CBOETO 3I0POBbS M OKPYKAIOIIEW IPUPOIHON
Cpelibl, OCO3HABaThb ONACHOCTb BO3CICTBHS HAa KUBBIE OPraHU3MBI
OIPEEIIEHHBIX OPraHMYECKHX BEIIECTB, TOHUMAasl CMBICI MOKa3aTesl
I[IIK (openenbHO  AOMYCTUMOW — KOHILEHTpAIUH), MOSICHATD
Ha IPUMeEpax CrocoObl YMEHBIICHUS U MIPEJOTBPAILICHHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPTaHU3M YE€JIOBEKa

IIpoBepsieMbIe 3JIEMEHTHI COIEPKAHUS

Kon

[IpoBepsiemMblil 2IEMEHT COAEPKAHUSA

1

TCOpCTI/I‘IGCKI/IC OCHOBEI OpF&HH‘IGCKOﬁ XUMHHN

1.1

[IpeameT opraHnuecKol XMMUU: €€ BOSHUKHOBEHHE, PA3BUTHUE U 3HAUYEHUE
B TOJYyYEHUU HOBBIX BEUIECTB M MaTepuasoB. Teopusi CTpPOEHUs
oprannueckux coeauHeHnit A.M. byTiiepoBa, ee OCHOBHbBIE MOJIOKEHUS

1.2

CrpykrypHble (HOpMysbl OpraHUYECKUX BellecTB. ['oMosiorus, mu3oMepus.
XUMUYECKasl CBSI3b B OPraHUYECKUX COEJIMHEHUSIX — OJJMHAPHBIE U KPaTHBIC
csi3u. [IpencraBnenue o knaccupukalu OpraHndecKuxX BEIeCTB

1.3

Homenxknarypa OpraHUYeCcKuX COEIMHEHUM (cucremaTHueckas)
W TpUBUAJILHBIE HAa3BaHUS BAKHEWMIIHUX MPEACTABUTENECH  KJIaccoB
OpraHUYECKUX BEIIECTB

YT1I1€BOI0OPOBI

2.1

AJIKaHbl: COCTaB M CTPOCHHE, TOMOJIOTMYECKMU psAd. MeTraH M 3TaH —
MPOCTENIINE MPEICTABUTENN ATKAHOB: (PU3MUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy 3aMelIEHUs] U TOPEHUs), HAaXOXKIEHHE B MPHUPOJAE, NOIy4YEHHUE
Y IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUECKHUM psifl. DTHIICH U MPOIHUIIEH —
NpOCTEHIINE MPEeICTaBUTENN ATKEHOB: (U3UYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHUS, THUAPATALUU, OKHUCICHHS
Y TIOJIMMEPU3AIIIH ), TTOJTyYEHUE U IPUMEHEHUE

23

Anxamuensr: Oyragues-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEUITHE
XUMHYECKHE  CBoiicTBa  (peakumst — noiauMmepuszanuu).  [lomyueHue
CUHTETUYECKOTO KayuyyKa U PE3UHbI

24

AJKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHA PsI.
AueTunieH — MPOCTEHIINI TMPEACTABUTENb AJIKUHOB: COCTaB, CTPOEHUE,
¢busznuecke UM XUMUYECKHME CBOWCTBA  (peakiuu TUAPUPOBAHMS,
raJIor€HUPOBAHUS, TUAPATAIIUH, TOPEHUS ), TOTYYSHHE U IPUMEHEHHE
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2.5

Apenbl. beHzon: cocras, cTpoeHue, pU3NYECKUEe U XUMUYECKUE CBOMCTBA
(peakuuu TaJOT€HUPOBAHUS M HUTPOBAHMSA), IMOJYYEHHUE U IMPUMEHEHUE.
Tonyoun: coctaB, crpoeHue, GU3NUECKUE U XUMUYECKUE CBOMCTBA (peaKiuu
raJIOTEHUPOBAHMS U HUTPOBAHUS ), TIOJIyYeHUE U TPUMEHEHUE. TOKCUYHOCTD
apeHoB. ['eHeTnueckasi CBSI3b MEX]Y YIVIEBOJOPOJAMH, MPHUHAJICKAITUMU
K pa3JIMYHbIM KJlaccaM

2.6

IIpypoaHble HCTOYHHMKHM YIIEBOAOPOIOB. IIpupomHbIl ra3 W NOMyTHBIE
HedTaabie Ta3el. Hedts m ee mpoucxoxaenue. CrmocoObl mepepaboTku
HE(QTHU: MEPEroHKa, KPEKUHI (TEPMUYECKHM, KaTaJIUTHUYECKUH), MHPOJIU3.
[TpoaykTel nepepa®OTK HEPTH, UX MNPUMEHEHHUE B IPOMBIIIEHHOCTH
u B ObITy. KaMeHHBII yroib U IpOAYKTHI €ro nepepadoTKu

KHCJ’IOpO,Z[COI[Cp}KaHII/IC OpraHn4CCKUC COCAMHCHUA

3.1

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHOI W 3TAHON: CTPOCHHUE,
¢bu3nYecKre U XUMUYECKHUE CBOMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH,
raJIor€HOBOJIOPOAAMH, TOPEHHE), TpUMEHEeHHEe. BonopoaHbie CBSA3U MEXIY
MOJIEKYJIJAaMH COUPTOB. JleMCTBHE METAHOJIA M 3TAHOJIA HA OpPraHu3M
YyesoBeka. MHOTOaTOMHBIE CIIUPThL. DTUJICHIJIMKOIb U TJIULUEPUH: CTPOCHHUE,
¢du3nueckre U XMMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO LIEIOYHBIMU
MeTaJulaMH, Ka4eCTBEHHAsI PeaKklMsg Ha MHOTOATOMHBIE cupThl). JleiicTBue
Ha OpraHu3M uesioBeka. [I[puMeHenne riauiepruHa U 3TUIIEHTIIKOIIS

3.2

@deHoN: CTPOCHHE MOJIEKYNbI, (U3NYECKHE U XHMHUYECKHE CBOWCTBA.
Tokcuunocts penona. [Ipumenenue gpenona

3.3

Anbnernapl M KetoHbl. DopManprerua, —aneTanbAEruA:  CTPOEHUE,
dbuzuyeckue U XUMHUYECKHUE CBOICTBA (peaxiuu OKHCJICHMS
Y BOCCTAHOBJICHUSI, KAUECTBEHHbBIC PEAKIIMH ), IOTYYEHUE U TPUMEHEHUE

34

OnHOOCHOBHBIE TpeJeNibHble  KapOOHOBBIE  KHUCIOTHL.  MypaBbHHAS
U YKCYCHas KHUCJOTBL: CTpO€HHE, (U3NYECKHE U XMUMHUYECKHUE CBOMCTBA
(cBoiicTBa, 001IME A KIacca KUCIOT, peakius dTepuuKalum), morydeHue
u npuMmenenue. CTeapuHOBasg M OJIEMHOBAs KUCJIOTHI KaK MPEACTAaBUTEIU
BBICIIUX KapOOHOBBIX KHUCJIOT. MpblJa KakK COJM BBICHIMX KapOOHOBBIX
KHUCIIOT, MX MOIOIIIEe JIeiicTBUE

3.5

CrnoxHble >(QHUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. [maponus
cnokHbiXx 3¢upoB. Kupel. ['mnponu3 sxupoB. IlpumeHenue Kupos.
buonornueckas ponb )KUpPOB

3.6

VYrneBoapl:  coctaB,  kimaccuukanus ~— yrieBogoB  (MOHO-,  JU-
U monucaxapuzpl). [roko3a — mpocTeWmmii MOHOCaxapu: OCOOSHHOCTH
CTPOEHHS  MOJEKYyJbl,  (uU3MUEeCKMe W  XMMHYECKHME  CBOMCTBa
(B3aumopeiicteue ¢ ruapokcugom wmeau (II), oxucnenwe amMmuadyHbIM
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pactBopoM okcuaa cepedbpa (I), BoccraHoBieHHE, OPOXKEHHE TJIIIOKO3bI),
HaXOXXJCHHE B TpUpPOeE, MpUMEHEeHHne, Onomorndeckas poib. DoTocuHTes.
@OpyKTO3a KaKk MU30Mep TIOKO3bl. Kpaxman u 1esumono3a Kak MPHUPOTHBIC
nosimMepbl. CTpoeHne Kpaxmalia v MeJDToI03bl. DU3NUecKne U XUMUIECKHE
CBOICTBA Kpaxmala (THAPOIIN3, KadeCTBEHHAs pEaKIUs C HOJIOM)

A3oTcozepKalme OpraHuuecKue COeTMHEHUS

4.1

AMUHOKHUCIHOTHI KaKk aM(OTepHbIe opraHndyeckue coequHenus. Ouznueckue
U XUMHUYECKHE CBOWMCTBA aMUHOKHCIOT (Ha mOpuUMepe TJIUIMHA).
buonoruueckoe 3HaueHne aMMHOKHUCIOT. [lenTubt

4.2

benku kak mOpupoAHbIE BBICOKOMOJIEKYJSIpHbIE coeluHeHHs. llepBuuHas,
BTOPUYHASL U TPETHYHAs CTPYKTypa OeNKOB. XMMUYECKHE CBOWCTBA OEIKOB:
TUJIPOJIN3, J€HATYpalusl, KAUeCTBEHHbIE pEaKIUU Ha OesIKu

BBICOKOMOJICKyJI}IpHBIC COCAMHCHUA

5.1

OcCHOBHBIE ITOHATHS XMMHUM BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
IIOJIUMEDP, CTPYKTYpPHOE 3BEHO, CTEIECHb IIOJUMEPU3ALUH, CPEIHSA
MoJIeKyJsipHas Macca. OCHOBHBIE METOJBI CMHTE3a BBICOKOMOJIEKYIISIPHBIX
COECIMHEHHUU — MOJMMEPHU3aLNsl U TIOJMKOHICHCALINS

52

3KCHepI/IMeHTaHBHBIe MCTOAbI M3YUCHHUS BCUICCTB H HUX HpeBpameHHﬁ:
O3HAKOMJICHHUE C O6p8,3HaMI/I INPpUPOAHBIX H HCKYCCTBCHHLIX BOJIOKOH,
I1acTMaccC, Kay4dyKoB. HonyquHe CUHTCTHYCCKOTI'O KaydyKa U PC3UHbI
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IIpoBepsiemble TpeOOBaAHMS K pPe3yJIbTATAM OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM

NMPOrpamMMmblI

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMble IPEMETHBIC PE3YJIbTAThl OCBOCHHSI OCHOBHOM
00pa30BaTeIbHON MPOTPaMMBI CPETHETO 0OIIET0 00pa30BaHMS

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Brnanenne cucreMolM XUMHYECKMX 3HAHWM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOLME  MOHATHS  (XMMHUYECKUHA  DJIEMEHT,  aTOM,
AIIEKTPOHHAsT 000JOYKa aToMa, S-, p-, d-dJEeKTpOHHBIE OpOUTaANIU
aTOMOB, HOH, MOJEKYJa, BAJEHTHOCTb, A JIEKTPOOTPULATEIBLHOCTD,
CTENEHb OKHUCIICHUS, XUMHU4YECKas CBA3b, MOJb,  MOJSpHad
Macca, MOJIIPHBIM 00BEM, KpUCTANIMYECKash pelleTKa, THUIIbI
XUMHUYECKUX pEeaKUUil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, HK30-
U DSHIOTEPMHUYECKHE, pEeaKUUd HOHHOro oOMeHa), pPacTBOp,
AJIEKTPOJINTBI, HEINEKTPOJIUTBI, DJIEKTPOIMTHYECKAs JUCCOLIMALINS,
OKHUCJIUTENb, BOCCTAHOBUTENIb, CKOPOCTb XUMHUYECKOW pEaKLHH,
XMMHUYECKOE  paBHOBECHE);  TEOPUM U 3aKOHbl  (Teopus
ANEKTPOIUTUYECKON OUCCOLAALINH, [Tepnognueckuit 3aKOH
J.N. MenneneeBa, 3aKOH COXPaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUN  S3bIK  XUMHM,  (PaKTOJOTMYECKUE  CBEJCHHUS
O CBOMCTBaxX, COCTaBe, MOJYYCHMH M OE30IaCHOM HCIOJIb30BaHUU
BRXHEWIINX HEOPraHWYECKUX BEIIECTB B OBITY U IPAKTHYECKOU
JESTEIbHOCTH YEI0BEKa

1.2

ChopMUpOBaHHOCTh YMEHHM BBISBISATH XapaKTEPHbIE MPU3HAKU
U B3aMMOCBS3b U3YYEHHBIX TMOHSATUH, TPUMEHSITh COOTBETCTBYIOILIKE
MOHSATUS TPU ONHCAHUM CTPOCHHUSI U CBOWCTB HEOPraHUYECKUX
BEIIECTB M MX MPEBPAIlEHUH; BBISBISATh B3aUMOCBSA3b XMMHUYECKHX
3HAHUA C TOHATUSMU M TPEACTABICHUSMHU JIPYTUX €CTECTBEHHO-
Hay4YHBIX MIPEIMETOB

1.3

Bnanenue OCHOBHBIMHM METOJaMH HAy4YHOTO TIO3HAHHWS BEIIECTB
U XUMHUYECKUX SIBICHUN (HAOMO/IeHNEe, W3MEPEHHE, SKCIIEPUMEHT,
MOJICJIMPOBAHUE)

1.4

ChopMUpOBaHHOCTh YMEHHUH ONPEACIATh BaJICHTHOCTh M CTCIICHb
OKHUCJICHHUS XHMHYECKHX DJJICMCHTOB B COCAMHCHHSX Pa3IMYHOTO
cocTaBa, BHJ XUMHYECKOW CBsA3M  (KOBaJCHTHAs, HWOHHas,
METaJTUYECKasi, BOJIOPOIHAS) B COSAMHEHUSX, TUI KPUCTATHYECKON
pEIIeTKH KOHKPETHOTO BEIeCTBa (aTOMHAas, MOJICKYJIIpHAs, HOHHAs,
MeTaJIJTnYecKas)
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1.5

ChopmMupoBaHHOCTh YMEHUI OMpPENEsATh XapaKTep Cpeabl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN

1.6

ChopmMupoBaHHOCTh ~ yMEHUS  KJIACCH(PUIIMPOBATH  XHUMHYECKHE
PEaKIy 10 Pa3IMYHBIM MPU3HAKAM (YHCITY B COCTABY PearupyroIinx
BEIIECTB, TEIUIOBOMY J(M(]EKTy peakiuu, HU3MEHEHHWIO CTereHel
OKUCJICHHS  DJIEMEHTOB,  OOpaTUMOCTH  pEaKIWH,  YYaCTHIO
KaTaju3aTopa)

1.7

ChopMUpOBaHHOCTb yYMEHMI COCTaBIISITh YpPaBHEHHUS peaKIUi
Pa3JIMYHBIX THUIIOB, TOJIHBIE M COKpAIEHHbIE YpPAaBHEHMSI PpPEaKIIMM
MOHHOTO OOMEHA, YYUThIBAsI YCIIOBUS, IPU KOTOPBIX ATH PEAKIIMUA UTYT
710 KOHILIa

1.8

ChopmMupoBaHHOCTh YMEHHUI MPOBOIUTH PEAKIINH, TTOITBEPIKIAOIITNE
KAUECTBEHHBIM COCTaB  PAa3JUYHbIX HEOPraHUYECKUX  BEIIECTB,
pacro3HaBaTh OMNBITHBIM IIYTEM HOHBI, NPHUCYTCTBYIOIIWE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB

1.9

ChopmMupoBaHHOCTh YMEHUH PACKPHIBATH CYIIHOCTH OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakuui MIOCPEJICTBOM COCTaBJICHUS
AJIIEKTPOHHOTrO OanaHca ATUX peakuui

1.10

ChopmupoBaHHOCTh yMEHUI OOBACHITH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEAKIIMH OT Pa3IMYHBIX (PaKTOPOB

1.11

ChopMHpPOBaHHOCTh yMEHHH OOBSCHATH XapakTep CMELICHUs
XMMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JEHCTBUS
(mpunnun Jle Ilarense)

O6ma;1 N HCOPraHN4YCCKas XUMUs

2.1

CdopmrpoBaHHOCTE yYMEHUI packpbiBaTh cmbica [leproauueckoro
3aKOHA JN. Menneneena " JEMOHCTPUPOBATH €ro
CUCTEMATU3UPYIOILYO, OOBACHUTENBHYIO U  IPOTHOCTUYECKYIO
dbyHKIIIU

2.2

ChopmMupoBaHHOCTH ~ YMEHHWA  XapaKTePU30BaTh  DJIEKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKHUX J3JIeMeHTOB | — 4 mepuonioB
[Tepuoanueckont cucremsl xumuueckux 3emeHToB .M. Menneneesa,
UCTOJNBb3ysd  TOHSATHS ~ «S-, p-, d-3J€KTpOHHBIE  OpOHUTATINY,
«IHEPreTUYECKHE YPOBHMU», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHMYECKUX DJIEMEHTOB M MX COCAUMHECHHUH MO MEepHoJiaM
u rpymnnam Ilepuoanueckoil cHUCTEMbl XHMHYECKUX 3JIEMEHTOB
JI.1. MenneneeBa
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23

CdopMHUpOBAaHHOCTL YMEHHUH XapaKTepHu30BaTh (OMHUCHIBATH) OOIIWE
XAMHYECKHE CBOWCTBA HEOPTaHWYECKUX BEIIECTB  Pa3IMUHBIX
KJIaCCOB, MOATBEPKIIATh CYIIECTBOBAHUE TEHETHYECKON CBSI3U MEXIY
HEOPTaHWYECKMMH  BEIIECTBAMH  C  TOMOINBI0  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKITH

24

ChopmMupoBaHHOCTh ~YMEHUW  YCTaHABIMBATh MPUHAJJICKHOCTH
HEOPraHMYECKHUX BEIIECTB IO MX COCTaBY K ONPEIECICHHOMY KJIAcCy
(rpymme) coenvHeHui (IPOCThIE BEIIECTBA — METAUIbl U HEMETaJLIbI,
OKCH/IbI, OCHOBaHHsI, KUCJIOTHI, aM(OTEPHBIE TUAPOKCHIBL, COIIH)

2.5

ChopMrpoBaHHOCTH YMEHUH HCIIOJIB30BaTh XUMHUUECKYI0 CUMBOJIUKY
i cocTaBieHHs (OpMyNl BEUIECTB M YPaBHEHUH XHMHUYECKHX
peakuuii, cucrematnueckyro HomeHknarypy (IUPAC) u tpuBHansHble
Ha3BaHMsI OTAEJBHBIX HEOPraHMYECKHX BeUIeCTB (yrapHelii ras,
YIJIEKUCTBIA Ta3, aMMUaK, TalleHas W3BECTb, HErallleHash HW3BECTb,
IUTHEBAs COJA, IUPUT U JPYTHUE)

2.6

CdopMUpOBaHHOCT, YMEHHM XapaKTepu30BaTh (OMHCHIBATH) OOIIWE
XAMHYECKHUE CBOWMCTBA HEOPTaHWYECKUX BEIIECTB  Pa3lIUYHBIX
KJIaCCOB, MOATBEP)KIIATh CYIIECTBOBAHHE T€HETUYECKON CBSI3U MEXKIY
HEOPTaHWYECKMMH  BEIIECTBAMH  C  TOMOIIBIO  YpPaBHCHHMA
COOTBETCTBYIOIIUX XUMUYECKUX PEAKITHIA

2.7

CdhopMUPOBaHHOCTh YMEHHH TJIAHUPOBATH M BBITIOHATh XUMUYECKHIA
OKCIIEPUMEHT (Pa3JIOKEHUE TIEPOKCHAa BOJIOPOJa B MPUCYTCTBHH
KaTalam3aTopa, ONpe/ieieHHe CPeabl PaCTBOPOB BEHIECTB C MOMOIIBIO
YHUBEPCAIBHOTO WHIUKATOPa, BIHMSHUAE PasIu4yHbIX  (DaKTOpOB
Ha CKOPOCTh XUMHYECKOW pEaKIMH, pPeaklMd HOHHOrO OOMEHa,
KaueCTBEHHbIC PEaKkIUu Ha cyiab(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI,
Ha KaTHOH aMMOHWUSI, PEIICHNE IKCIIEPUMEHTAIBHBIX 3aa4 10 TeMaM
«Mertamiel» U «Hemeranib») B COOTBETCTBHU C MPABUIIAMH TEXHHKH
0e30macHOCTH TpHu OOpallleHMH C BEIIeCTBaMU M Ja0OpaTOPHBIM
000pyI0BaHHEM; NPE/ICTABIATh  PE3yJIbTaThl  XHUMHUYECKOTO
JKCIIepUMeHTa B (opMme 3ammuch ypaBHEHHWH COOTBETCTBYIOIIMX
peaknuii 1 GOpMyITHPOBATH BHIBOJIBI HA OCHOBE STHX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTh yMEHUH COOJIIO/IaTh MpaBUjia IOJIb30BAHUS
XUMHYECKOW TMOCYIOoW ¥ J1a00paTOpHBIM 00OPYIOBaHHEM, a TaKKe
npaBuiia OOpaIEHUS C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSAMU
T10 BBIMOJIHEHUIO JIA0OPATOPHBIX XMMUYECKHUX OMBITOB

2.9

ChopMupoBaHHOCT, ~ YMEHHH  XapaKTepU30BaTh  XUMHUYECKUE
IPOLECCHI, JIEXKAIIAE B OCHOBE MPOMBIIIJICHHOTO IOJIyYE€HUsI CEPHON
KHUCJIOThI, aMMHaKa, a TakXke CPOPMHPOBAHHOCTb MPEICTABICHUIN
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00 O0O0mMX HAy4YyHBIX MPUHIMUMAX M OSKOJIOTHMYECKHX IMpolieMax
XUMHYECKOTO MTPOU3BOJICTBA

XUMHUS 1 KU3Hb. PacueTnbl

3.1

ChopmMupoBaHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHpPA, POJIM XUMHUHA B I[O3HAHUU
SBIICHUW TPUPOABI, B (OPMUPOBAHWU MBINUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAJBHOW TPAMOTHOCTH, HEOOXOJUMO
JUIS PellIeHUs] MPAKTUYECKUX 3a7a4 U HKOJIOTMYECKH OOOCHOBAHHOIO
OTHOLLIEHUS K CBOEMY 3JJ0POBBIO M IPUPOAHON cpene

3.2

CdopmupoBaHHOCTH YMEHUI KPUTHYECKHU aHaJIU3UPOBATH
XUMHUYECKYI0 WH(GOpPMAIMIO, IMOIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBO KOMMYHHUKALIUU, CETh IHTEpHET U 1pyrue)

3.3

ChopmMupoBaHHOCTh YMEHHH COONIOMATh TIPaBHJIA 3KOJOTHYECKU
1eJ1IeCO00Pa3HOro MOBEACHUS B OBITY W TPYAOBOM JESITEILHOCTH
B LEISIX COXPAHEHHSI CBOETO 3JI0POBbS M OKPYXKAOIIEH MPUPOIHOU
Cpenbl

34

Oco3HaBaTh OIACHOCTH BOBHCﬁCTBHH Ha JKHMBBIC OpIraHHU3MbI
OIpCACIICHHBIX BCHICCTB, IIOHUMAsA CMBICII IIOKA3aTCIIA HI[K, ITOACHSATDH
Ha IMpuMepax CITOCOOBI YMCHBIICHWA U IIPEAOTBPAILICHNA UX BPEAHOTO
BOSHCﬁCTBHH Ha OpraHru3M YCJIOBCKaA

3.5

CdopmupoBaHHOCTH YMEHUU POBOUTD BBIUMCIICHUS
C UCIOJIb30BAHUEM TOHATHS «MaccoBasl I0JIsl BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIICHUH Ta30B NpPU XUMHUYECKUX PEAKLHUAX, MAaCChl
BellecTBa WK 00beMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00beMy OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEILECTB,
TErI0BOro 3¢ ¢eKkra peakliud Ha OCHOBE 3aKOHOB COXPaHEHUsS! MaccChl
BEILIECTB, MTPEBPAIIEHUS U COXPAHEHHUS SHEPTUU

IIpoBepsieMbIe 3JIEMEHTHI COIEPKAHUS

Kon IIpoBepsieMbIi JIEMEHT COACPIKAHUS
1 TeopeTnueckre OCHOBBI XUMHH
1.1 XUMUYECKUA 3aeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS

000JI04YKa. DHEPreTUUYeCKUe YpOBHHU, TMOAYPOBHH. ATOMHBIE OpOUTANH,
s-, p-, d-amemeHThl. OCOOEHHOCTM  pacHpeleNieHUus  DJIEKTPOHOB
no opOuTaNsIM B aroMax »JJIEMEHTOB TMEpPBbIX YEThIpEX MEPHOIOB.
DneKTpOoHHask KOH(UTypalus aTOMOB
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1.2

ITepnoanueckuit 3akoH u [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOAMYECKOrO 3akoHa U Ilepmoamdeckon
cucrembl xumuueckux anemeHToB JI.M. MenneneeBa ¢ coBpeMEHHOU
TEOPUEN CTPOEHUST AaTOMOB. 3aKOHOMEPHOCTHM WM3MEHEHHUSI CBOWCTB
XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB
0o rpynnaMm MU mnepuojaM. 3HAY€HHE MEPUOJUYECKOTO 3aKOHA B Pa3BUTUHU
HayKu

1.3

Crpoenue BemiecTBa. XHUMUYECKas CBs3b. BHIbl XMMHUYECKOW CBSI3U
(KOBaJIeHTHAsT HEMNOJISIpHAsl W MOJSpHAas, MOHHAsA, MeTauinueckas). MOoHbL:
KaTUOHBbI U aHMOHBI. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM XMMHUYECKON
cBsi3U (OOMEHHBIN U IOHOPHO-aKIENTOPHBIN). BogopoaHast cBs3b

1.4

BanieHTHOCTB. DneKTpoOTpULIATETbHOCTh. CTENEeHb OKUCICHUS

1.5

BemectBa MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOIO  CTPOEHHA. 3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. [HWIbl KPUCTAUIMYECKHX PELIETOK.
3aBUCUMOCTh CBOWCTBA BEIIECTB OT THUIA KPUCTALIMYECKON PpELIETKH.
[Tonsitue o mucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMAHBIE PACTBOPHI.
MaccoBast 10J1s1 BELIECTBA B pacTBOPE

1.6

Knaccudukanums HEOPraHUYECKUX COCAMHEHHN. Homenknarypa
HEOPraHUYECKUX BEILECTB

1.7

XuMmuueckas peaxiusl. Knaccudukarus XUMHUYECKHX  PeaKIuit
B HEOPraHUYECKOW M OPTraHMYECKOM XMMHUHU. 3aKOH COXpPaHEHHUsS MacChl
BEIIECTB, 3aKOH COXPAHEHUS M TMPEBPAICHUS SHEPTUU TPU XUMHUYECKHUX
peaKIusIX

1.8

CKOpOCTb peakiuy, ee 3aBUCUMOCTh OT Pa3Iu4HbIX (PaKTOPOB

1.9

OOpaTtumble peakuuu. XUMHUYECKOe paBHOBecue. DaKTOpPbI, BIHSAIOIINE
Ha COCTOSIHME XUMHUUYECKOTo paBHoBecus. [Ipuamun Jle [aTense

1.10

OnexTponutrueckas aucconuanus. CuibHble W ciaOble AJIEKTPOJHTHI.
Cpena BOAHBIX pPACTBOPOB BEIECTB: KHUCHAs, HEUTpalibHas, IIEIOYHAs.
Peakiiiu nonHoro oomMeHa

1.11

OKHCIUTENHLHO-BOCCTAHOBUTEILHBIC pcaKkuu

HCOpFaHI/I‘ICCKa}I XUMM

2.1

Hemeraiuiel.  Ilonoxxkenne HemeramnoB B Ilepuomuueckont — cucreme
xumuyeckux oanemeHToB J[.M. MengeneeBa M 0OCOOCHHOCTH CTPOCHHS
aToMOB. (DU3MYECKUE CBOMCTBA HEMETAIIOB. AJIOTPONHUS HEMETAJLIOB
(Ha mpumepe KucIopoaa, cepol, pochopa u yrieposaa)
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2.2

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJlOr€HOB, CEpHI,
azota, (Gocdopa, yriepoaa U KpeMHHUS) U UX COEAUHEHUN (OKCHJOB,
KHCJIOPOJICOACpKAILNX KHUCIIOT, BOJOPOJIHBIX coeAuHenuil). [Ipumenenue
Ba)KHEHUIITNX HEMETAJUIOB U UX COEIMHEHUN

2.3

Metamnbl.  Ilonoxxkenune wmerammoB B llepuommueckort — cucreme
xuMuueckux anemeHtoB J[.M. MenaeneeBa. OcCOOEHHOCTH CTpPOECHUS
ANIEKTPOHHBIX  O0O0JIOYEK aToMOB MeTauioB. OOmme ¢uzndeckue
cBoictBa MeTawioB. CrulaBel METaUIOB. DJEKTPOXUMHUYECKUN  Psifl

24

XUMUYECKHE CBOICTBA BAXHEUIIMX METAUIOB (HATpUM, Kajuu,
KaJIbLIM, MarHuii, aJIlOMUHUNA, [HHK, XpOM, JKEIe30, MEIb) M UX
coenuHeHu. OOIMe CcHnocoObl TONMy4YeHUs MeTauioB. [IpumeHeHue

2.5

['eneTnueckas CBA3b HCOPraHu4eCKux BEIICCTB,
IMPUHAAJICKAIINX K Pa3JIMYHbIM KjlacCaM

XUMUA 1 )KU3Hb

3.1

Ponp xumum B 00€CHEYEHMHM HKOJIOIMYECKOH, SHEPreTU4ecKoh U
IUILEBOM O0€30IaCHOCTH, pa3BUTUM MeauluHbl. [loHATHE O Hay4HBIX
MeToAax IT03HAHUS BELIECTB U XUMUYECKUX PEAKLIUN

3.2

[IpencraBnenuss 00 OOMMX HAYYHBIX NPHUHIMIIAX MPOMBIIUICHHOTO
MOJYYCHHS] BAXXHEWIUX BEHIECTB. YeENOBEeK B MHpPE BEIIECTB U
MAaTE€pUAIIOB: BAXKHEUIIINE CTPOUTEIbHBIE MATEPUAIBI, KOHCTPYKIIMOHHBIE
MAaTEepHAIbl, KPACKH, CTEKIIO, KEpAMHKA, MATEpPUabl I SJIEKTPOHUKH,
HaHOMAaTepUaJibl, OPraHUYECKHE U MUHEPAIILHBIE yI00pEHUS

3.3

Xumus u 3J0POBLE UYCIJIOBCKA: IIpaBUJia HMCIIOJb30BaHHUA JICKAPCTBCHHBIX
Imperaparos, ImpaBHJIa Oe30macHoro HCIIOJIb30BaHU ImperapaToB
OBITOBOM XHMUHU B HOBCC,IIHCBHOﬁ KN3HHU
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COJAEPKAHUE OBYUYEHUA

10 KJIACC
TeopeTnueckne 0CHOBbI OPraHMYECKOH XUMUH
[Ipenmer opraHMYecKOil XHMMHH: €€ BO3HMKHOBEHHE, pa3BUTHE U 3HAUYCHUE B
NIOJyYEHUH HOBBIX BEIIECTB U MaTepUaoB. Teopusi CTpOEHUS! OPraHMYECKUX COETUHEHUIN
AM. BytnepoBa, ee OCHOBHbIE 110J10’keHUS. CTpYKTypHBIE (POPMYJIBI OPTrAHUYECKUX
BenlecTB. ['oMounorust, nzoMepusi. XUMHUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUAX —
OJINHApHBIE U KPATHBIE CBSI3U.
[IpencraBnenue o knaccupuKay oprannyeckux Bemects. Homenkmnarypa
OpPraHUYECKHUX COEIMHEHUN (CCTeMaTHUYECKas) U TPUBUAJIbHBIE HA3BAHUS BaKHEHIINX
IIPEICTaBUTENEH KITACCOB OPraHUYECKUX BELIECTB.
OKCIIepUMEHTAIIBHBIE METO/Ibl U3yUEHUS BEUIECTB U UX MPEBPAILEHUI: 03HAKOMIICHHUE C
oOpa3laMu OpraHuYeCcKUX BEIECTB U MaTepualiaMyi Ha UX OCHOBE, MOJICIIMPOBAHUE
MOJIEKYJ1 OPraHUYECKUX BELIECTB, HAOIIOICHNE U OMMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB
0 MIPEBpPAILICHUIO OPTaHUYECKUX BELIECTB NP HArpeBaHUU (TIaBJIeHUE, OOyTIIMBAHUE U
TOPEHHE).
Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH — NPOCTEUIIne
NPE/ICTaBUTENH aJTKAHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (pEaKlvy 3aMeIECHUS 1
TOpPEHMS ), HAX0XKICHNE B IPUPOJIE, TOITYUEHUE U IPUMEHEHHUE.
AJIKEHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUI psll. DTHIIEH U PONMJIEH — IPOCTEHIIINE
NPEJICTaBUTENH AJTKEHOB: (PU3NYECKUE U XUMUUECKHE CBOMCTBA (PEaKluy THIPUPOBAHMS,
raJIOT€HUPOBAHMSL, THIpATALIMH, OKUCIICHNS U TIOJUMEPHU3ALIIHN ), TIOJTYyYEHUE U
IPUMEHEHHE.
Anxaauensl: Oyraaues-1,3 u metunOytaanen-1,3: cTpoeHne, BaXXHEHIIINE XUMHUIECKHAE
cBOICTBa (peakuus noaumepusanun). [loayyeHrne CHHTETHYECKOro KayuyKa U pe3UHBI.
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS], TOMOJIOTUYECKUN PSAJl. ALETHIICH —
POCTEHIINIA TPEICTaBUTEND ATKUHOB: COCTaB, CTPOCHHE, (PU3UUYECKHUE U XUMUYECKUE
CBOICTBA (peaKUuy r'MAPUPOBAHMS, TAIOT€HUPOBAHMS, THIPATALIUN, TOPEHHUS ), TIOTYyYEHHUE
Y IPUMEHEHUE.
Apensl. benson: cocras, cTpoeHue, GpU3NYeCKre U XUMHUUECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHMS U HUTPOBAHU ), IOJIy4EHHE U IPUMEHEHNE. TOKCHYHOCTh apEHOB.
['eHeTnyeckas CBSA3b MEXAY YIVIEBOJOPOIAMH, IPUHAUIEKAIMMH K Pa3IUYHBIM KJIaCCaM.
[TpupoaHbIe HCTOUHUKH YTIIEBO10pOA0B. [IprpoaHblii ra3 v momyTHbIE He(TIHBIE Ta3bl.
Hedts u ee npoucxoxnenue. CriocoObl nepepadoTKu HEPTH: IEPEroHKa, KPEKUHT
(TepMHUECKUI, KaTAIUTUUYECKUI ), uponu3. [IpoaykTel nepepaboTku HePTH, UX
IPUMEHEHHE B IPOMBIIITIEHHOCTH U B ObITYy. KaMeHHBII yroib 1 MPOAYKTHI €ro
nepepadoTKH.
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DKCcIepuMEHTATbHBIE METO/Ibl M3yUEHUS BEIIECTB U UX MPEBPAICHUN: 03HAKOMIICHHUE C
oOpa3uamu IlacTMacc, KayudykoB M pe3uHbl, koiekuuu «Hedtb» u «Yromnby,
MOJIETTUPOBAHUE MOJIEKYJI YTIEBOOPOIOB U rajJOreHONPOU3BOIHBIX, IPOBEACHHE
MPAKTUIECKON pabOTHI: TOTYYCHUE STUJICHA U M3YUYCHUE €T0 CBOWCTB.

Pacuetnsie 3anaun.
Boruriciienust o ypaBHEHHIO XUMUYECKON peakIiu (Macchl, 00beMa, KOJIMYeCTBa
MCXOHOTO BEIIECTBA WM MPOAYKTA PEAKIUH 110 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB UJIU MPOAYKTOB PEAKIIIH).

Kucaopoacoaepxanue opraHu4eckue coeJHHeHUs
[IpenenbHbIE OIHOATOMHBIE CIIUPTHI. METaHOII ¥ 3TAHOJI: CTpOEHHE, (PU3UUECKHE U
XUMHUYECKHE CBOMCTBA (PEaKIIMU C aKTUBHBIMUA METAJJIAMH, TAJIOT€HOBOI0POIaMH,
ropeHue), npuMeHeHune. Boiopoiabie CBsI3U MEXKTy MOJIEKyIaMu CIUPTOB. JleiicTBre
METaHoJIa ¥ 3TaHOJIa Ha OpPTraHU3M YeJIOBEKa.
MHOroaTroMHble COUPTHI. DTUICHIJIMKOIb U TIULEPUH: CTpOeHUE, (U3HYECKUe U
XUMHYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO IIETOYHBIMU METaNIAMU, KAY€CTBEHHAS
peakiys Ha MHOTOaTOMHbIE ciupThl). JleiicTBre Ha opranu3m uenoBeka. [Ipumenenue
TJIMIEPUHA U ATUIICHTITUKOJISL.
®deHo1: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTh
dbenomna. [lpumenenue denona.
Anbaeruasl. Dopmaniberu, aleTaibAerua: CTpOeHre, PU3NIECKUE U XUMUYECKHE
CBOMCTBA (PEaKIMN OKUCICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKIIMK), TOTyYeHUE
U TIPUMEHEHHE.
OnHOOCHOBHBIE MpeieNibHbIe KApOOHOBBIE KUCIOTHL. MypaBbuHAs M YKCYCHAs! KUCIIOTHI:
cTpoeHue, (PU3ruecKre U XUMUYECKUE CBOMCTBRA (CBOMCTBA, OOIIME JIJIS Ki1acca KUCTIOT,
peakuus dTepudukanmu), mojlydeHue u npuMmeHeHue. (CreaprHOBas U OJCUHOBAS
KHUCJIOTBI KaK MPE/ICTAaBUTENN BBICIIUX KAPOOHOBBIX KUCIOT. Mblla KaKk COJIA BBICIIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE ACHCTBUE.
CrnosxHble 3(hUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. [ MIApOIN3 CIOKHBIX 3(PUPOB.
Kupsl. 'naponus xupos. [Ipumenenue »kupoB. bruonornueckas posb >KUPOB.
VYrneBopl: cocTaB, KjacCU(pUKalMs yIIeBOI0B (MOHO-, IU- U MOJIMCcaxapu/ibl). [ Troko3a —
MPOCTENIIINIT MOHOCAaXapu: 0OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3anmMo/ieicTBue ¢ ruapokcuaoM meau(ll), okucnenue
aMMHUa4YHbIM pacTBOpOM okcuia cepedpa(l), BoccranoBieHune, OpoKeHHE TIIFOKO3bI),
HaXO0XJICHUE B IPUPOJIe, MPUMEHEHHUE, Onosioruyeckas poib. Porocunte3. OpykTo3a Kak
U30MEp TIFOKO3BI.
Kpaxman m memtono3a kKak NpuUpoaHbie moiuMmepbl. CTpoeHue Kpaxmayia u
HEJUTI0N03bl. DU3NYECKUE U XUMUYECKHE CBOMCTBA KpaxMara (THIPOJIu3, KaYeCTBeHHAS
peaKiusl C UOJOM).
DKCcIepuMEHTATBHBIE METOIBI U3YUEHHUS BEIIECTB U UX MPEBPAIICHUIN: TIPOBEICHHUE,
HAOJII0/IEHUE U OMTUCAHKUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE
pEeaKIMK OJHOATOMHBIX CIIUPTOB (OKUCIIEHUE 3TaHona okcuaoM Meau(1l)), MHOroaTOMHBIX
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crnupToB (B3aummozeicTBue riuiepuHa ¢ rujgpokcuaom meau(Il)), ampaerunon
(okucieHre amMMuayHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom meau(ll),
B3aMMOJICHCTBHE KpaxmMaia ¢ HOA0M), IPOBEACHNE MPAKTUIECKOM paboThl: CBOMCTBA
pacTBOpa YKCYCHOM KHUCIIOTBI.

Pacuetnsbie 3anaun.
Brranciienus mo ypaBHEHHIO XUMUYECKOM PEaKIuu (Macchl, 00beMa, KOJTMIeCTBA
MCXOJIHOTO BEILIECTBA WJIU MPOYKTa PEAKIIMU IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIUM).

A3oTcoaepxaiiue OpraHu4ecKue CoeAMHeHust
AMUHOKHCTIOTHI KakK aMQOTEepHBbIE OpTaHWYECKUE coenuHeHus. DPU3NYeCKue u
XUMUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha MpUMepe TIIMIMHA). bruongornyeckoe 3HaueHue
aMHUHOKUCTOT. [lenTup.
benku kak mpupoaHbIe BBICOKOMOJIEKYJISIPHBIE coennHeHn. [lepBuyHas, BTopuyHas u
TpETUYHAs CTPYKTypa O0€IKOB. XUMHUYECKHE CBOMCTBA OEITKOB: TUAPOIN3, ICHATYypaIus,
KayeCTBEHHbIEC PEAKIIMH HA OEJIKH.
DKCHepUMEHTAIbHBIE METObI U3YUYEHHUS BELIECTB U UX MPEBPAIICHU: HAOIIO/IEHUE U
OMHCAHUE IEMOHCTPAIMOHHBIX OIMBITOB: J€HATYypalys OEIKOB IPU HArPEBAHUU, IIBETHbHIE
peaxiuu OeIKOB.

BricokomosieKyIsipHbIe COeTUHEHUS
OcCHOBHbIE TOHSITHSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COSTUHEHUN: MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BE€HO, CTETICHb MOJIUMEPHU3ALIUU, CPEIHSIS MOJIEKYIsipHast Macca. OCHOBHBIE
METOJIbl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHECHHN — MOJMMEPU3ALMS U
MTOJIMKOH/ICHCAITUSL.
DKCIEPUMEHTAIBHBIE METOAbI U3YUYCHUS BEIIECTB U UX MPEBPALIECHU: O3HAKOMIICHUE C
oOpa3iiaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB
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TexHonorus: IMUIICBBIC ITPOAYKTBI, OCHOBEI pallMOHAJILHOI'O ITMTAHUSA, MOIOIIHUEC CPEACTBA,
JICKAPCTBCHHBIC 1 KOCMCTUUYCCKUC IIPCIIapaThl, MAaTCPHAJIbI N3 UCKYCCTBCHHBIX U
CHHTCTHYCCKHUX BOJIOKOH.

11 KUIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuveckne 0CHOBbI XUMMU
XUMUYECKUH 35IeMEHT. ATOM. SI1po aroma, U30TOoMbI. DJNEKTPOHHASI 000JI0UKA.
DHepreTUYecKue ypoBHH, TOTypOBHU. ATOMHBIE OpOUTaIH, S-, p-, d- SIEMEHTHI.
Oco0eHHOCTH pachpeiesieHUs AJIEKTPOHOB MO OpOUTAISIM B aTOMaX AJIEMEHTOB MEPBbIX
YeTbIpex NePUOA0B. DJIEKTPOHHAS KOHPUTYpAIIUs AaTOMOB.
[Iepuonnueckuii 3akoH U [lepuoauueckas cucremMa XUMUYECKUX 3eMeHTOB J[.1.
MenneneeBa. CBsi3b IEpUOANYECKOTO 3aKOHA U [leproinyeckoi CuCTEMbI XUMHUYECKUX
anemeHTOB [[.1. MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH
IIPOCTHIX U CJIOKHBIX BEIMIECTB MO IPYIIIaM U NEpUoiaM. 3HAUEHHE EPUOANIECKOTO
3aKOHA B Pa3BUTHUH HAYKHU.
CrpoeHue BenecTBa. XMMUYECKas CBSA3b. BHUJIbI XuMU4ecKkoi CBs3H (KOBaJIECHTHAS
HENoJISIpHAasl U MOJIIpHAsi, HOHHAs, MeTayinyeckas). MexaHnu3Mbl 00pa3oBaHus
KOBJICHTHON XMMHYECKOM CBsI3U (0OMEHHBIN U JOHOPHO-aKIeNTOpHBIN). BomopoaHas
CBA3b. BaneHTHOCTB. DNeKTpooTpULaTENIbHOCTh. CTeneHb OKHUCIIeHHs. IOHBI: KaTUOHBI U
AHUOHBI.
BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH IMOCTOSIHCTBA COCTaBa
BEILIECTBA. THUIBI KPUCTALIMNYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIIA
KPUCTAJUIMYECKOU PEIIETKH.
[TonsATHe 0 nucniepcHbIX cucteMax. MicTuHHBIE M KOJUIOUIHBIE pacTBOPBL. MaccoBas 101
BEILIECTBA B PACTBODE.
Knaccudukanusa neoprannueckux coenquHennii. HomeHknatypa HeopraHmyeckux
BEIIECTB. [ eHeTHYecKkass CBA3b HEOPraHWYECKHX BEIIECTB, MPUHAJICKAIINX K
Pa3IMYHBIM KJlaccam.
Xumnueckas peakuus. Kiaccupukanus XaMHuecKuxX peakinii B HEOPraHMUeCKOu 1
OpraHWYECKOM XHWMHH. 3aKOH COXPAHEHMSI MACChl BEUIECTB, 3aKOH COXPaHEHUS U
IIPEBPAILCHHS SHEPTUHU PU XUMUYECKHUX PEAKIUSAX.
CKOpOCTh peakiiu, €€ 3aBUCUMOCTb OT Pa3MU4HbIX (hakTopoB. OOpaTHMbIe PEaKIIHH.
Xumuueckoe paBHoBecHe. PaKTOPBI, BIUSIOIINE HA COCTOSIHUE XUMUYECKOTO PABHOBECHSI.
[Tpunumn Jle [lartense.
DnexTponuTHueckas auccouunarysi. CUiabHbIE U ciadble 3JeKTpoauThl. Cpea BOAHBIX
pPacTBOPOB BEILIECTB: KHUCIasl, HEHTpanbHasi, 1menounas. Peakinu nonHoro oOMeHa.

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE PEAKIIUY.

68



®denepanbHas pabouas nmporpamma | Xumusi. 10—11 kiaccer (0a30BbIi yPOBEHbD)

OKcnepuMeHTaIbHbIE METOAbI U3YUEHUS BEILIECTB U UX MPEBPALLECHUN: TEMOHCTPALIHS
tabmun  «Ilepuoguyeckas cucremMa XuUMHYECKUX 23yeMeHToB /.M. MenneneeBay,
H3y4YEHUE MOJIETeH KPUCTALTMYECKUX PENIETOK, HAOJI0IeHUE U ONMCaHUe
JIEMOHCTPALIMOHHBIX U TAOOPATOPHBIX OIBITOB (Pa3oKEeHUE MEPOKCHUIa BOAOPOIA B
MPUCYTCTBUM KaTaau3aTopa, OMNPENEIICHUE CPellbl PACTBOPOB BEIIECTB C MTOMOIIBIO
YHUBEPCAIBHOTO UHANKATOPA, PEAKIIMA MOHHOTO OOMEHA), MPOBEJICHHE MTPAKTUYECKON
paboTh! «BnusiHME pa3IMdHbBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKITUM.

PacueTHnie 3a1aun.
PacueTsl Mo ypaBHEHHSM XUMHUYECKUX PEAKLIMMI, B TOM YHCIIE TEPMOXUMHYECKHAE PACUETHI,
pacyeThl C UCITOJIB30BAHUEM MTOHATHS «MACCOBAsI 10JIS1 BEILIECTBAY.

Heopranuveckass xuMus
Hewmetamibl. [Tonoxxenne HemetaiioB B [lepronueckoi cucteMe XUMHUYECKUX
anemeHToB /.M. MenpeneeBa 1 0COOEHHOCTH CTPOSHUS aTOMOB. DU3NUYECKHEe CBOMCTBA
HEMETaJUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpuUMepe Kuciopoja, cepbl, docdopa u
yIIeposia).
XUMHYECKHE CBOMCTBA BAKHEUIITUX HEMETAJJIOB (TaJloreHOB, Cephl, a30Ta, pocdopa,
yTJIepoJia U KpEMHHUS ) U UX COeMHEHUH (OKCHI0B, KUCIOPOICOACPIKAIIUX KUCIIOT,
BOJIOPOJHBIX COCIMHECHUM ).

[IpuMeHeHre BaXKHENIIINX HEMETAIIOB U UX COCAMHEHUM.
Mertaiuel. [Tonoxenne metamioB B [lepuoguyeckoil CUCTEME XUMUYECKUX DJIEMEHTOB
J.. Menneneea. OcOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0UYEK aTOMOB METaJLIOB.
O6mume pusznueckre cBocTBa METAIIOB. CIIIaBbl METAJIIIOB. DIEKTPOXUMHUUECKHUH PsIJT
HaIpsHKEHUH METaJIIOB.
XUMHUYECKHE CBOMCTBA BAKHEUIITNX METAIIOB (HATPUM, KaJIUi, KaJabIlUi, MarHUM,
QTFOMUHUM, ITUHK, XPOM, JK€JIe30, ME/Ib) U MX COCTMHCHUI.
OOmme crocoObl MOoMy4YeHHs MeTauioB. [IpruMeHeHue METaIOB B OBITY M TEXHHKE.
OKCIEPUMEHTATILHBIC METO/Ibl M3YYEHHUsI BEIIECTB U UX IMPEBPAIICHUN: HW3yYCHHUE
KOJUIEKIIMU «MeTamnsl u CIUIaBbI», 0Opas3loB  HEMETAJUIOB, PEIICHHE
DKCIIEPUMEHTAIBHBIX 3a7a4, Ha0JII0IcH1E u OIMCAHME

JIEMOHCTPAIIMOHHBIX M JJA0OOPATOPHBIX OIBITOB (B3aUMOJCHCTBHE THIIPOKCHIA

JIOMUAHUSA C PacTBOpaMU

KHCJIOT U II€JI0UeH, KaueCTBEHHBIC PEaKIIMU Ha KATUOHBI METAJLJIOB).

PacueTHble 3a1a4n.
Pacuetsl macchl BemecTBa Wi 00beMa ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00beMY OJHOTO M3 YUaCTBYIOIIMX B PEAKIIMK BEIIECTB, PACU€Thl MACChI
(oOBeMa, KOJIMUECTBA BEIIECTBA) ITPOIYKTOB PEAKIIMH, €CIH OJTHO U3 BEIIECTB UMEET
IIPUMECH.

Xumus ¥ KU3Hb. MeKnpeaMeTHbie CBI3H
Ponp xumum B o0ecriedeHuM SKOJIOTHYECKOM, SHEPTeTUUECKOM U MUIIEBON 0€30MacHOCTH,
pa3BUTHHU MEAULIUHBIL. [[OHATHE O HAYYHBIX METOIAX MMO3HAHUA BEIIECCTB U XUMHUECKUX
peaKuu.
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[IpeacraBnenus: 00 oOMIMX HAYYHBIX IPUHITUIIAX MPOMBIIIEHHOTO TTOJTYYCHUS
Ba)KHEUIIINX BEILCCTB.
YenoBek B MUPE BEILIECTB U MATEPUATIOB: BAXKHEHIIINE CTPOUTEIBHBIE MAaTEPUATIBI,

KOHCTPYKUMOHHBIE  MaTepuaibl, KpacKH, CTEKJIO, KepaMHKa, MaTepHUalbl IS

ANEKTPOHUKY, HAHOMATEPUAJIbl, OPraHMYECKUE U MUHEpaIbHbIEC yI00pEHUSI.
XUMHUS U 3J0pOBBE YEIOBEKA: MPaBUiIa UCIIOJIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB,

npaBwia 0€30MacHOrO0 MCIOJIb30BaHUS MpenaparoB ObITOBOM XMMHUU B TIOBCEIHEBHOM

KHN3HU.

Peanuzanus MexxnpeMeTHbIX CBsI3€i MpY U3yUYEeHUU OOLIEH U HEOPraHUYECKON XUMUU B

11 kyacce ocymiecTBIsETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO- HAyUHbIX
MOHSATUH, TaK ¥ TIOHITHUH, SIBISIFONTUXCS CUCTEMHBIMU JIJI OT/AEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me ecTecTBeHHO-HAYYHbIC TTOHSATHS: Hay4YHbIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHSI,
aHaIM3, CHHTE3, KJacCUudUKaIs, IEPUOINIHOCTh, HAOII0IeHNE, SKCIIEPUMEHT,
MOJICIUPOBAHUE, U3MEPEHHUE, SIBJICHNUE.

duznka: MaTepus, SHEPIHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, U30TOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETHUYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00bEM,
arperaTHOE COCTOSIHUE BEIIECTBA, PU3NUECKUE BETMUUHBI U €AMHUIIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: kierka, opranusM, 3KocucTemMa, ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIIECTB B OPraHU3ME.

["'eorpadusi: MuHEpasbl, TOPHBIE TOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOTUTMBO, PECYPCHI.

TexHoorus: XxumMmuueckas IMPOMBIIINICHHOCTb, MCTAJIIIYPI'HsiA, IPOU3BOACTBO
CTPOUTCIIbHBIX MAaTCpPpUAJIOB, CEILCKOXO03SIMCTBEHHOE IMPOU3BOJACTBO, IMTUIICBAsA
IMPOMBIIIIJIICHHOCTD, (bapMaL[eBTI/I‘-IeCKaﬂ IMPOMBIIIIJICHHOCTD, IIPOU3BOACTBO
KOCMETHUYCCKHUX IIPCIIapaToB, IIPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCPHUAJIOB,
QJICKTPOHHAA IIPOMBIIIIICHHOCTh, HAHOTCXHOJIOIHH.
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10 KJIACC
HaumenoBanue
Ne KonnuectBo OCHOBHBIE BUJIbI IEITEIHHOCTH
pa3AesioB U TEM [TporpamMmmHoOe conepxkaHue
/T 4acoB 00yJaromuxcs

yueOHOro npeaMera

Pasznen 1. Teopernyeckne 0OCHOBbI OPraHM4eCKOM XMMUM

1.1

[Ipenmer
OPraHNYE€CKOM XUMHH.
Teopust cTpoeHus
OpPraHNYECKUX
COeIMHEHUN

A.M. bytnepoBa

3

[Ipenmer opraHM4eCcKON XUMHUM:

€€ BOBHUKHOBEHUE, PA3BUTHE

Y 3HAYCHHE B MOJTYYCHUU HOBBIX
BEILIECTB U MATEPHUAJIOB.

Teopus cTpoeHUsI OPraHUYECKUX
coequHenuii A.M. bytieposa,

€€ OCHOBHBIE IIOJIOKEHUS.
CrpyktypHBIE (HOPMYITBI OPTaHHIECKIX
BemecTs. I'omomnorus, uzomepus.
XHUMHUYECKas CBSI3b B OPraHUYECKUX
COCIMHEHUSIX: KPaTHBIE CBS3H,

G- U T-CBS3U.

[IpencraBnenue o KiaccupuKaUu
OpraHUYECKUX BEUIECTB.
HomeHkiatypa opranndeckux
COEIMHEHH (CUCTeMaTH4eCKas )

Y TPUBUAJIbHBIE HA3BAHMS BAYKHEUILINX
MIPEACTABUTENEH KIACCOB OPTAHUYECKUX
BEILECTB.

PackpsiBaTh CMBICIT U3y4aeMBbIX
MOHSTHUH (BBISBIISATH UX XapaKTepHbIE
NPU3HAKH), YCTAHABIUBAThH UX
B3aUMOCBS3b.

[IpuMEHSTH NOJIOKEHUS TEOPUH
CTPOEHHUSI OPraHUYECKUX BEILECTB

A. M. bytneposa 1151 00BbsICHEHUS
3aBUCUMOCTH CBOMCTB BELIECTB OT UX
COCTaBa U CTPOCHUS.

Hcnons30BaTh XUMUUYECKYIO CUMBOJIUKY
JUTSL COCTABIICHHSI MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOM,
COKpAIIEHHO) (OpMYJT OpraHUIEeCKUX
BEILECTB.

OrnpeaenaTh BUIbl XUMUYECKON CBSI3U
(onuHapHBIE, KPATHBIE) B OPTaHUYECKUX
COCIMHEHUSX.

PackpsIBaTh poJib OpraHMYECKON XUMUU
B IIPUPO/JIE, XapPAKTEPU30BATH €€
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JKcnepruMeHTAIbHbIE METO/bI
U3yYeHUsl BellleCTB U UX NMpeBPalleHHIi:
e JlemoHCTpaIuu:

— O3HAKOMJIEHHE C 00pa3amMu
OpPraHUYECKUX BEIECTB U MaTepHUaIaMu
Ha X OCHOBE;

— OTIBITHI TIO MTPEBPAIICHUIO
OpPraHUYECKHUX BEIIECTB MPU HATPEBAHUU
(ru1aBrieHne, 0OYTIIMBaHHUE U TOPEHHUE).

¢ J[aGopaTOpHBIC OTBITHI:

— MOJICTIMPOBAHNE MOJICKYJT
OpPTaHUYECKUX BEIIECTB

3HAYEHHE B )KU3HHU YEIOBEKA,
WJUTIOCTPUPOBATH CBSI3b C IPYTUMH
HayKaMH.

Habmrogats 1 onuceIBaThH
JEMOHCTPAIIMOHHBIC OIBITHI; POBOANTH
1 OIMCBIBATH JJA0OPATOPHBIC OIBITHI

U TIPaKTUYECKUE pabOThI

Hroro o pazaeny

Pa3znen 2. YrieBoaopoasl

2.1 | IlpenenbHbie AJIKaHBI: COCTaB U CTPOCHHUE,
YTJIEBOIOPOBI — rOMOJIOTUYECKUH psil. MeTaH U 3TaH —
AJIKAHBI IIPOCTEHIIINE MTPEJACTABUTENH AJIKAHOB!

COCTaB, XUMHUECKOE CTPOECHHUE,
buznyeckue U XMUMHYECKHUE CBOMCTBA
(peakuuy 3aMeIeHUs] U TOPEHMS),
HaX0XKJEHUE B IPUPO/JIE, MOTYYEHUE
U IPUMEHEHNE

2.2 | HenpenenbHeie AJIKEHBI: COCTaB U CTPOEHUE,
YTIEBOIOPOBL: TOMOJIOTUYECKUHN PsIIT. DTHIIEH —

AJIKCHBI, aJIKaUCHBI,
AJIKUHBI

IIPOCTEUIINH NPEACTABUTEID AIIKEHOB:
COCTaB, XUMHYECKOE CTPOCHHUE,
(bu3HUecKre 1 XUMUYECKUE CBOMCTRA

PackpbiBaTh CMBICIT N3y4aeMbIX
MNOHSITUM (BBISIBIISITh MX XapaKTepPHbIC
MPU3HAKH ), yCTAHABIUBAThH UX
B3aMMOCBS3b, UCIIOIb30BATh
COOTBETCTBYIOIIME MMOHSTHS

IIPU ONMCAHUM COCTaBa, CTPOCHHUS

Y MIPEBPALICHUN OPraHUYECKUX
COCIMHEHUM.

Hcnonbs30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTSI COCTABIICHUSI MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOMH,
COKpaIIeHHOH) (hopMyJT OpraHUYECKUX
BELIECTB.

27



®denepanbHas pabouas mporpamma | Xumusi. 10—11 kiraccer (0a30BbIi ypOBEHbD)

(peakuuu ruApupOBaHUs,
raJIOTEeHUPOBAHUS, THAPATAIUH,
OKHCJICHUS Y TTOJIMMEPHU3aIIUN )
HAXO0XJCHHUE B MIPUPOJIE, MTOTYICHHE
Y TIPUMCHCHHE.

Anxamuensl: 0ytagueH-1,3

U MeTUI0yTaaueH-1,3, xummaeckoe
CTpOCHHE, PEAKIUS MOJTMMEPU3AIIAH,
IpUMEHEHHE (JUIsI CHHTE3A
MIPUPOTHOTO U CHHTETUYECKOTO
KaydyKa U PE3UHBI).

AJNKHUHBI: COCTaB U1 0COOEHHOCTH
CTPOEHMS, TOMOJIOTUYECKUH PSI.
AlleTUIIEH — IPOCTEHIITNI
MIPEICTABUTENh AIKUHOB: COCTAB,
XUMHUYECKOEe CTpoeHHe, (pr3ndeckne
Y XMMUYECKUE CBOMCTBA (peakinu
TUIPUPOBAHNS, TAJIOTEHUPOBAHHS,
TUApATAIIMU TOPEHUS ), HAXOXK/IEHHE
B IIPUPO/IC, TIOJyYCHHE U IPUMEHEHHUE

2.3

ApoMatuueckue
yTIEBOJIOPOIbI

ApeHbl: 6€H30J1 M TOTYO0J, COCTaB,
XUMHYECKOE CTPOEHHE MOJIEKYI,
busnyecKue 1 XUMHUYECKHUE CBOMCTBA
(peakuuu rajoreHupOBAHMS

Y HUTPOBAHU ), IOJTyYEHUE

U nipuMeHenue. Brnusinue Oen3ona

VYcranaBnuMBaTh NPUHAJIC)KHOCTD
BEILIECTB K ONPEIETCHHOMY KJIaCCy
YTJIEBOJIOPOIOB MO COCTaBY

U CTPOCHMIO, HA3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MIPUBOIUTH TPUBHUAILHBIC HA3BAHUS
OTJIETIbHBIX MPEJCTABUTEIICH
YTJIEBOJIOPOIOB.

Onpenenarb BUAbl XUMUYECKON CBSI3U
B MOJIEKYJIaX YIJIEBOJIOPOJIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOMN CITIOCOOHOCTH
YTJIEBOJOPOOB OT KPaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue

1 XMMHUYECKHE CBOMCTBA, BAXKHCHUIIINEC
CTIIOCOOBI TIOTYYEHUST TUTTAYHBIX
MIPEACTaBUTENCH pa3IMUHbIX KJIaCCOB
YTJIEBOJOPOAOB (METaHa, dTaHa,
ATUJICHA, alleTHIIeHa, OyTaaueHa -1,3,
OeH30J1a, TOTyo1a).

BBISBIISITH TEHETUUECKYIO CBSI3h MEXKIY
YTIIEBOJOPOAaMU U MIOATBEPKIATh €€
HaJU4YUe YPaBHCHUSIMHU
COOTBETCTBYIOIINX XUMHUECKHUX
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Ha OpraHMn3M 4CJIOBCKaA. I'eneTnueckas
CBs3b YIJICBOAOPOA0B

24

[Ipuponbie
UCTOYHHKHU
YIJIEBOJOPOAOB U HX
nepepadoTka

[Tpuponnsiii ra3. [lonyTHbie HETAHBIC
ra3sl. HepTh u ee mpoucxoxaeHue.
Crnioco6nl iepepaboTku HePTH:
MEPETrOHKA, KPEKUHT (TEPMUYECKUH,
KatanmuTuueckuit). [TpoayKTeI
nepepaboTku HeTH, UX PUMEHEHHUE
B IIPOMBIIILJIEHHOCTH U B OBITY.
KameHHBIM yrosb 1 NpOAyKTHI €ro
nepepadoTKH.

JKCNepUMEHTATbHbIE METO/IbI
HU3y4YeHHS BelleCTB

U UX NIpeBpallleHnii:

e JleMOHCTpanuu:

— xosutekiuu «Hedtb» u «Yroiby;
— BuaeodparmenT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTopHbIE OIBITHI:

— Ka4EeCTBEHHOE OIPEIETICHUE
yIJIepo/ia ¥ BOJOpOAa B OPraHUYECKUX
BEILIECTBAX;

— O3HAaKOMJICHUE C 00pa3IiaMmu
IJIaCTMACC, Kay4YyKOB U PE3UHBI;

— MOJIEIIMPOBAHUE MOJIEKYJI
YTJIEBOAOPOAOB U
raJIOr€HONPOU3BOIHBIX.

peaKuui ¢ NCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.
XapakTepru3oBaTh HCTOUHUKA
yTJIEBOJOPOAHOTO ChIPhs (HEDTH,
IPUPOIHBIN Ta3, Yyrojib), CHOCOObI UX
nepepaboTKU U MPaKTUYECKOE
MPUMEHEHHUE MOTYYaeMbIX MPOITYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TO3HAHUS — IPOBEJICHUE,
HaOJI0ZICHNE U OMTUCAHNE XUMUYECKOTO
AKCIEpUMEHTA (J1a00paTOPHBIE OIBITHI
Y IPaKTUYECKUE PAOOTBHI).

CrnenoBath mipaBmiIaM 0€30MacHON
paboThI B 1abopaTopun

MIPY UCTIOTH30BAHUH XUMUYECKOM
NOCyIbl U 000PYIOBaHUS, & TAKXKE
npaBuiiaM oOpalleHus C BEIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMH
BBITIOJTHEHUS JTA0OPATOPHBIX OIBITOB

U IPAKTUYECKUX PabOT MO MOTYyYEHUIO
Y U3yYCHHUIO OPTaHUYECKUX BEUIECTB.
[IpencraBisTh pe3yabTaThl
HKCIEpUMEHTA B (popMe 3amucu
YPaBHEHUIN COOTBETCTBYIOIIUX PEAKLIAN
U JIeJIaTh BBIBOJIbI HA UX OCHOBE.
[TpoBOAUTH BHIYUCIIECHUS

JUISL OIIPEJIETICHUSI MOJIEKYJIIPHOM
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e [IpakTuueckue pabOTHI:

No 1. Ionydenue 3TriieHA U U3yUYECHUE
€ro CBOMCTB.

e PacuerHble 3a1aun:

— OIIPENEIIEHUE MOJIEKYIIIPHOU
(GbopMyJIbl OPraHMYECKOro BEIEeCTBA

10 MacCOBBIM JIOJISIM aTOMOB
XUMUYECKHUX 3JIEMEHTOB;

— pacyeThl 0 YPaBHEHUIO XUMHUYECKOM
peakuuu

(bopMyIIbl OpraHNYECKOTO BEIIECTBA,

M0 YPaBHEHUIO XUMUYECKOH peakinu.
CaMOCTOATENBHO MIIAHUPOBATH

M OCYIIECTBIISITH CBOIO MIO3HABATEIIHHYIO
AEATEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B TPYMIIOBOM yueOHOM
JeSITeIbHOCTH

Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:kamue opraHuyecKue CoeIuHEeHUs
3.1 | Couptel. @eHon 3 IIpenenbHbIe OMHOATOMHBIE CITUPTBL: PackpsIBaTh CMBICIT H3y4aeMBbIX

METAHOJI ¥ 3TAHOJI, XUMUYECKOE
CTpoeHHe, (PU3NIECKUE U XUMUUYECKUE
CBOMCTBA (peaKiuy ¢ aKTUBHBIMU
METaAJIJIaMU, TaJIOT€HOBOIOPOAaMHU,
ropeHue), npuMeHeHue. Bogopoanas
cBs13b. DU3noIornueckoe IeucTBre
METaHOJIa U 3TaHOJIa Ha OPraHu3M
YeJI0BEKa.

MHOTroaTOMHBIE CITUPTHI: STUIIECHTJIMKOIb
Y [JIMIEPUH, XUMUYECKOE CTPOEHUE,
(bu3uYeCcKre U XUMUUECKUE CBOMCTRA
(B3auMOJEHCTBHE CO IICIIOYHBIMU
MeTaJUIaMH, KAYeCTBEHHAsl PEaKIIHs

Ha MHOTOAQTOMHBIE CITUPTHI).

HNOHSITUH (BBISIBJISATH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABIUBAThH X
B3aMMOCBSI3b, UCIIOIb30BATh
COOTBETCTBYIOIINE MOHSATHUS

IIPU ONMCAHUM COCTaBa, CTPOCHHUS

Y NIPEBPALICHUN OPraHUYECKUX
COCIMHEHUM.

Hcnonbs30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTSI COCTABIICHUSI MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOMH,
COKpaIleHHOH) (hOopMyJT OpraHUYECKUX
BEIIECTB.

VY craHaBnMBaTh NPUHAIIEKHOCTh
BELIECTB K OIPEECICHHOMY KIIacCy
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DU3HO0IIOTNYECKOE IEUCTBUE

Ha OopraHu3M uenoBeka. [[pumenenne
TJIMIEPUHA U ATHIICHTIIUKOJIS.
®enon. CTpoeHUE MOJIEKYJIbL,
bu3NYeCKre U XUMHUECKHE CBOWCTBA
denona. TokcuuHocTs (heHOIA, €T0
bu3HoIoTHYeCcKoe ICUCTBHE

Ha OpraHu3M uesoBeka. [[pumenenne
denomna

3.2

AJBIEeruanl.
KapOoHOBbIE KUCITOTHI.
Crnoxuble 3¢upsbl

Anbaerupl: GopMabaeru

U alleTANIbJET U], XUMUYECKOE
CTpoeHHUE, PU3NIECKUE U XUMUYECKHE
CBOMCTBA (PeaKIMU OKUCIECHUS

Y BOCCTAHOBJICHMSI, KAUECTBEHHbIE
peakuun), NoJy4YeHue

U TIpUMEHEHHE.

OIHOOCHOBHBIE MIPEIETbHBIC
KapOOHOBBIE KUCIIOTBL: YKCYCHAs
KHCJIOTa, XHMHUYECKOE CTPOEHHE,
buznyeckne U XMMHYECKHUE CBOUCTBA
(ob1ime cBOMCTBA KUCIOT, peaKlus
sTepuduKaIum), IoJydyeHre

u npuMeHenne. CreapuHoBast

U OJIEMHOBAS KUCJIOTHI KaK
MPEICTABUTENN BBICIIUX KAPOOHOBBIX
KHCJIOT.

MpL1a Kak COJIM BBICIIMX KapOOHOBBIX

10 COCTAaBY U CTPOCHUIO, HA3bIBaTh UX
10 CUCTEMaTU4YE€CKON HOMEHKJIATYPE;
MIPUBOAUTH TPUBUAIbHBIC HA3BAHUS
OTZIETIbHBIX MPEICTABUTEIICH
KHUCJIOPOJCOAEPKALIUX COSAUHEHNN.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
npuMeHeHue, (GU3nIeCcKue

U XMMHUYECKHE CBOMCTBA, BaXKHEUIIIHE
CHOCOOBI TTOJTYYEHHUS TUITUYHBIX
MIPEACTABUTENEHN pa3IMYHBIX KIACCOB
KUCJIOPOACOACPKAINX COEAUHEHUN
(MetaHoNa, ATaHOA, MIIUIIEPUHA,
denomna, popmanbaerua,
aleTanbIerua, YKCyCHOU KUCIOTHI,
TJIFOKO3bI, CaXxapo3bl, Kpaxmaia,
LEJUTIOJIO3bI); BBISBIISITH TEHETHUECKYIO
CBSI3b MEXKTy HUMH U TIOATBEPKIATh €€
HaJu4yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
PEAKLMM C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYI.

OnuchIBaTh COCTaB, XUMUYECKOE
CTPOEHHUE U MPUMEHEHUE JKUPOB,
XapaKTEpU30BaTh UX 3HAYEHUE

JUTS )KU3HEJIEATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OIMaCHOCTH BO3ACHCTBUS
Ha KUBbIE OPTraHU3Mbl ONPEIECIEHHBIX
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KHCJIOT, UX MOIOIIEE JICHCTBUE.
CrnosxxHble 3(pUpBI KaK TPOU3BOIHEIC
KapOOHOBBIX KUCIIOT.

IM'uaponu3 cinoXHbIX (PUpOoB.

2Kupbl Kak TpOU3BOAHBIC TIIHIIEPUHA
Y BBICIIIAX KapOOHOBBIX KHCIIOT.
I'mpponus xupoB

3.3

YrineBoanl

VYrneBoasl: cocTas, KiaccuuKanms
YIJIEBOJOB (MOHO-, AU~

U nosmucaxapubl). [moko3a —
IIPOCTEUIINNA MOHOCAXapUI:
OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI,
bu3HYecKre 1 XUMHUIECKUE CBOMCTBA
TJIFOKO3bI (B3aMMO/ICHCTBUE

¢ ruapokcuaom mMeau(Il), okuciaenue
aMMHAYHBIM PAaCTBOPOM OKCHJA
cepebpa(l), BocctaHoBIeHUE, OPOKEHHE
TJIFOKO3b1), HAXOXKIEHUE B IPUPO/IE,
MPUMEHEHHE TITFOKO3bI, OMOJIOTUYECKas
POJIb B )KM3HEAESATEIIbHOCTH OpraHu3Ma
yesoBeka. dorocunres. PpyKTo3a Kak
U30MED TIIFOKO3BI.

Caxapo3za — npecTaBUTeNb
JMCaxapuioB, TUAPOJIN3 CaXxapo3bl,
HaxO0XJIEHHE B MPUPOJIC U MPUMEHEHHE.
Kpaxmai u nemuntosnos3a Kak npupoHbie
MOJIMMEPBL: CTPOEHUE Kpaxmana

OpPraHMYECKUX BEILECTB, MOSICHSTH
Ha TIPUMepax CIOCOObI YMEHBITICHUS

U IPEAOTBPALIEHHS UX BPEIHOTO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUSI — IPOBEJICHHUE,
HaOJI0CHNE ¥ ONTUCAHNE XUMUYECKOTO
AKCIEpUMEHTA (J1a00paTOPHBIE OIBITHI
U TIPaKTUYECKUE pabOThI).

CrnenoBaTh paBuiIamM 0€30MacHOM
paboThI B 1aboparopuun

IIPU UCIIOJIb30BAHNN XUMUYECKON
NIOCYZIbl U 000PYIOBaHMs, & TAKXKeE
npaBuiIaM oOpallieHus C BELLECTBAMU

B COOTBETCTBUU C UHCTPYKLUSAMU
BBITTOJIHEHUS JTAOOPATOPHBIX OMBITOB

U IIPAKTUYECKUX PAOOT MO MOJYYEHHIO
Y U3YYEHHIO OPTaHUYECKUX BEILECTB.
[IpencraBiasaTh pe3ynbTaThl
’KCIEpUMEHTA B (popMe 3amucu
YPaBHEHUM COOTBETCTBYIOIINX PEAKLIAN
U JIeJIaTh BBIBOJIbI HA X OCHOBE.
ITpoBOIMTH BBIYMCIIEHUS

JUISL OIIPEJIETICHHS MOJIEKYJIIPHOM
(bopMyJTbI OPraHUYECKOTO BEIIECTBA,
110 YPABHEHUIO XUMHYECKON PEAKIIIH.
CamocTosATENbHO IIAHUPOBATH
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U LEJUTION03bI, (PU3HYECKHUEe

Y XMMUYECKHE CBOMCTBA Kpaxmasa
(ruaposn3, KaueCTBEHHAs! PeaKIus

C MOJIOM).

JKCcrepuMeHTATbHbIE METO/IbI
U3YyYeHHUs BelleCTB U UX NpeBpalleHMii:
e JlaGopaTopHbI€ OIBITHI:

— TOpPEHUE CITUPTOB;

— B3aUMOJICICTBUE TIHUILIEPUHA

¢ ruapokcuiom meau(1l);

— Ka4eCTBEHHbIE PEAKIINH aJIbJETU/IOB
(OKHCIIeHME aMMHUAaYHBIM PACTBOPOM
OKcHa cepedpa M TUIPOKCHIOM
meau(1l));

— B3aUMO/ICIICTBHE KpaxMasa ¢ HOJIOM.
o [IpakTHueckue paboThI:

Ne 2. CpoiicTBa pacTBOpa yKCYCHOM
KUCJIOTHI.

e PacuerHbie 3aaun:

— ONPEIEICHUE MOJIEKYJIIPHON
(opMyJIBl OPraHUYECKOTO BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX 3JIEMEHTOB U TI0 Macce
(00BEMY) IPOAYKTOB CTOpPaHUS;

— pacyeTsl [0 YPaBHEHUIO XUMHUYECKOU
peaxkuuu

U OCYILIECTBIISATH CBOIO MO3HABATEIIBHYIO
NEATEIIbHOCTh; TPUHUMATh AKTUBHOE
y4acTH€ B IPYINIOBON Y4eOHOU
NEATEIIbHOCTH

Hroro no pazaeny

13
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Pa3znen 4. Azorcoaep:kaniue opraHu4yecKue CoeIuHEHUs

4.1

AMMWHBIL.
AMUHOKHUCIIOTHI.
benkn

3

AMUHBI: METWJIAMUH — IIPOCTEUIITINN
IPEACTABUTENb AMUHOB: COCTaB,
XUMHYECKOE CTPOCHHE, (DU3NICCKUE

Y XMMHUYECKHE CBOMCTBA (peakuuu

C KUCIIOTaMU U TOPEHUS), HAXOXKICHUE
B MIpUpPOJie. AMUHOKHCIIOTHI KaK

aM(i)OTeprle OpraHn4cCKUC COCANHCHUSI.

du3nyecKue 1 XMMHYECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha MpUMEpE TIIUIINHA).
buomornueckoe 3HaueHe aMUHOKHCIIOT.
CuHTE3 IENTHUIOB.

benku kak mpUpoAHbIE TOJTUMEDPBI.
[lepBrUYHas, BTOPUYHAS U TPETUYHAS
CTpYKTypa O€JIKOB. XUMHUUYECKHUE
CBOMCTBA OCJIKOB: THAPOIIN3,
JICHATypallysi, Ka4eCTBEHHBIE PEaKIUU
Ha OCJIKU.

JKCIepUMEHTAIbHbIE METOAbI
U3yYeHHUs BellleCTB U UX NpeBPALlIeHUI:
e JleMOHCTpauuu:

— JIeHaTypaIus OCJIKOB IMPU HarPEBaHUY;
— I[BETHBIC PEaKIuu OCIKOB

PackpbIBaTh CMBICII U3y4aeMbIX
HOHATUH (BBIABIIATH UX XapaKTEPHbIE
IIPU3HAKH), yCTAaHABIMBATh UX
B3aMMOCBSI3b, HCII0JIb30BaTh
COOTBETCTBYIOIINE MTOHATHUS

IpY ONKUCAHUM COCTaBa, CTPOCHUS

Y NIPEBPALICHUN OPraHNYECKUX
COCJIMHEHUM.

Hcnonp30BaTh XMMUYECKYIO CUMBOJIUKY
JUIsL COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOM,
COKpalleHHOH) (hopMyJT OpraHUYECKUX
BELIECTB.

OnpenensiTb NPUHAAJIEKHOCTD BEILECTB
K OIpPEIEJICHHOMY KJIACCY [0 COCTABY
Y CTPOEHUIO, Ha3bIBaTh X

10 CHCTEMAaTU4YECKOW HOMEHKJIATYPE;
PUBOJUTH TPUBUATILHBIE HA3BAHUS
OTJIENbHBIX NPEACTABUTEIIEH.
XapakTepHu3oBaTh COCTaB, CTPOCHHE,
npUMeHEeHHe, (PU3NUYECKUE U
XMMHUYECKUE CBOMCTBA, BaXKHEHIINE
CHOCOOBI MOJIY4YEHUS! TUITHYHBIX
IpeJICTaBUTENEH a30TCOIEPIKAIINX
COEIMHEHUH (METUIaMUHA, TIUINHA,
OEIIKOB).
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OnwuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOWCTBA OCJIKOB; TIOSICHSITh
Ha MpuUMepax 3HaYeHHEe OEITKOB

ISl OpraHM3Ma YeJIOBeKa.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTO3HAHUS — HAOII01aTh

Y OTIMCHIBATh JEMOHCTPAIIHOHHBIN
HKCIICPUMEHT.

CaMOCTOSTENTHHO TUNIAHUPOBATH U
OCYIIECTBIISITH CBOIO MTO3HABATEIHHYIO
JeSITeTIbHOCTD; MPUHAUMATh aKTHUBHOE
ydacTue B TPYIMIIOBON yueOHOU
TESTEIILHOCTH

Hroro 1o pazneny

3

Pa3zned. S. Beicokomoliekyist

PHbIE€ COCAUHCHUA

5.1

IInacTmaccel.
Kayuyku. Bosnokna

2

OCHOBHBIC TIOHSTHSI XUMUHN
BBICOKOMOJICKYJISIPHBIX COSTMHEHUN:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETICHb MMOJIMMEPHU3AIIAN, CPETHSS
MoJIeKyJIsipHast Mmacca. OCHOBHBIE
METObl CHHTE3a BEICOKOMOJIEKYIISIPHBIX
COCIMHCHHUM — MOJUMEpHU3alusl 1
MOJIMKOH/ICHCAIHS.

ITmacTmaccel (MOJMATHUIIEH,
TTOJIATIPOTIUAJICH, TIOJTMBUHIIIXJIOPHT,
nosiictupon). HatypanbHbli

U CHHTETUYECKHUE KayqyKH

Bragets n3yuyaeMbIMU XUMUYECKUMU
MOHATHUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MTOHATUH U PUMEHSTH 3TH
MOHATHS MPY ONMCAHUU COCTaBa

U CTPOCHUS BEICOKOMOJIEKYIISIPHBIX
OpraHUYECKUX BEUIECTB,

111 OOBSICHEHHUS OTJENBHBIX (PAKTOB

U SIBJIICHU.

Hcnonbs30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTSI COCTaBJICHUSI CTPYKTYPHBIX (popMyt
BEIIECTB U YPABHCHUMN PEAKIINI
MOJIMMEPU3AIUHU U TTOJTUKOHICHCAIIUH.
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(OyTareHOBBIM, XJIOPOTPEHOBBIN

Y U30IPEHOBBII). BonokHa:
HaTypaJbHbIE (XJIOMOK, IEPCTh, IIEJIK),
WCKYCCTBEHHBIC (aIIeTaTHOE BOJIOKHO,
BHCK03a), CHHTETHYECKHE (KarpoH

U JIaBCaH).

JKCNepUMeHTATbHbIE METO/IbI
U3Yy4YeHMs BellleCTB U X MpeBpallleHuii:
e JleMoHCTpanuu:

— O3HaKOMJIEHHE ¢ o0pa3amu
MIPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IUIacTMace, KayuyyKoB

OnuceIBaTh COCTAB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay41yKOB,
Han0oJiee pacpOCTPaHEHHBIX BUOB
IIJJACTMACC, BOJIOKOH; IPUMEHEHUE

B Pa3JIMYHBIX OTPACIIIX.

M crnosib30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl TO3HAHUS — HAOII01aTh

Y OIIMCBIBATh JEMOHCTPALIMOHHBIN
DKCIIEPUMEHT

Hroro no pazaeny 2
OBIIEE KOJIMYECTBO 34
YACOB I10 TTPOTPAMME
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11 KJIACC
HaumenoBanue
Ne KommuectBo OCHOBHBIE BUJIBI IEATEIHLHOCTHA
pa3ziesioB U TEM [IporpamMmmHoOe conepkaHue
m\n 4acoB oOy4aromuxcs

y4eOHOTro IpeaMeTa

Paznen 1. Teopernyeckne 0CHOBbI XMMHUM

1.1 | Crpoenne aToMOB.
[Tepunoanueckuii
3aKOH U
[Teprnoanueckas
CHCTEMa XUMHYECKHUX
3JIEMEHTOB

J.1. Menneneera

3

Xummnyeckuii 3nemeHT. Atom. Cocras
aToMa, U30TOIbL. DJIEKTPOHHAS
000J10uKa. DHEPreTHIeCKUe yPOBHH,
MOAYPOBHU. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-31emMeHTbl. OCOOEHHOCTH
pacrpeiesieHUst JIEKTPOHOB

10 OPOUTAISIM B aTOMaX MaJIbIX

1 OOJIBIIIUX TIEPHOJIOB. DJIECKTPOHHAS
KOH(UTyparus aTOMOB.
[Tepuoanueckuii 3aK0H

u [lepuoanueckas cucteMa XUMUYECKUX
sanemenToB [l. 1. Mennaeneena.

CBs13p IEPUOANYECKOIO 3aKOHA

u [leproanueckor CUCTEMbI XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEH
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX
U CJIOJKHBIX BEIIECTB MO rpyImnam

U TiepuojiaM. 3HaYEHUE NEPUOINYECKOTO
3aKOHA U CUCTEMbI XUMHYECKUX

PackpbiBaTh CMBICIT N3y4aeMbIX
MNOHSITUM (BBISIBIISITH MX XapaKTepHbIC
MIPU3HAKH ), YCTAHABJIUBATh UX
B3aUMOCBS3b.

PackpbIBaTh CMBICIT IEPUOIUYECKOTO
3akoHa JI. 1. MeHeneeBa

Y IEMOHCTPHUPOBATH €r0
CUCTEMATHU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO
GbyHKIHY.

XapakTepu3oBaTh 3JEKTPOHHOE
CTPOEHHE aTOMOB XUMUYECKUX
AJIEMEHTOB 1—4 neprnoioB, UCHIOIb3Ys
MOHSTHS S-, P-, d-2TIEKTPOHHbIE
opOUTaNN, SHEPTETUUECKUE YPOBHHU.
OOBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COCIMHEHUM

10 MepruoAam U rpynmnam
[Teproanueckoit CUCTEMBI

J. 1. Menneneera
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sanemeHnToB /[.1. Menneneena

B Pa3BUTUU HAYKHU.
JKCcnepUMeHTAIbHbIE METO/AbI
HU3y4eHHUs] BellleCTB U UX MPeBPALLICHUI:
e JlemoHCTpaIuu:

Bunpr Tabmun «Ilepuognyeckas

CHCTEMAa XUMHUYECKHUX JICMCHTOB

JI.1. MenpneneeBay

1.2

CrpoeHue BenecTna.
Mmuoroo0pa3ue
BEILIECTB

Crpoenue BeniecTBa. XUMUYECKas CBSI3b.
Bupsl (koBaJieHTHAsI HENOJSIpHAs

Y MOJISIpHAS, HIOHHASI, METAITNYECKas)

Y MEXaHW3MBbI 00pa30BaHUS XUMHUECKON
CBs13U (OOMEHHBIN U JIOHOPHO-
aK1enTopHbIi). BogopoaHas cBs3b.
BaneHTHOCTS.
DNEeKTpOoOTpULIATENbHOCTh. CTENEHb
okucieHus. KaTHOHBI 1 aHUOHBI.
BemiectBa MoJieKysipHOTO

Y HEMOJIEKYJISIPHOT'O CTPOCHHUS.

3aKO0H IMOCTOSIHCTBA COCTAaBa BEIICCTRA.
Tunel KPUCTATUNTMYECKUX PEUIETOK

1 CBOICTBA BEIIICCTB.

[TonsiTHE O AMCHEPCHBIX CUCTEMAX.
Wctunnbie pactBopbl. KonuecTBeHHBIE
XapaKTEPUCTUKUA PACTBOPOB (MaccoBast
JI0JISL BEIIECTBA B PaCTBOPE).
Knaccudukanmss HeopraHU4eCKux

PackpbIBaTh CMBICIT HU3y4aeMBbIX
MOHATUH (BBIACIATHh UX XapaKTEPHbBIC
MPU3HAKHU) U IPUMEHSTH 3TH MOHATHUS
P ONUCAHUK COCTaBa U CTPOCHUS
BEIIIECTB, VIS OOBSICHEHUS OTACIbHBIX
(haKkTOB M SBJICHUH.

OnpenensiTh BUABI XUMUYECKOHN CBSI3U
(KOBaJICHTHOM, HOHHOM,
METaJUTMYECKOM, BOJIOPOTHOM )

B COCAMHEHUSX; TUIT KPUCTAJUTMYECKOM
PENIeTKH KOHKPETHOTO BEIIECTRA.
Onpenenarb BAJICHTHOCTb U CTEIICHb
OKHCJICHUS XMMHYECKUX SJICMECHTOB

B COCIMHEHUSX PA3IMYHOTO COCTABA.
[IpoBOAUTH BBIYHUCIICHUS

C HMCIOJIb30BAaHUEM ITOHATHS «MacCOBas
JI0JISI BEIIECTBA B PACTBOPEY.

Bragets n3ygyaeMbIMi XUMUYECKUMHU
MTOHSATHSIMH.
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coennHenuil. Homenknarypa
HEOPraHUYECKUX BEILECTB.
JKCIepUMEHTATIbHbIE METOIbI
H3y4YeHHUs BEIeCTB U UX MPeBPALLICHUN:
e J[emoHCTpaLuu:

— MOJEJIN KPUCTAUINYECKUX PELIECTOK.

e PacuerHsle 3a1aun:

— PpacyeTsl C UCTIOJIb30BAHUEM TIOHATHUSA
«MaccoBas A0JI1 PACTBOPEHHOTO
BEILIECTBA»

1.3

XUMHUYECKUE
peakuuu

Xumuueckas peakuus. Knaccudukarms
XUMUYECKUX PEAKIINNM B HEOPraHUYECKON
Y OPraHUYeCKOM XUMHUHU. 3aKOH
COXpaHEHUsI MACCHI BEILIECTB; 3aKOH
COXPAHEHHUS U MPEBPALLEHUS SHEPTUU
IIPU XUMUYECKUAX PEAKLIHSX.

CKopoCTh peakiivu, €€ 3aBUCUMOCTb

OT pa3jM4YHbIX (PAKTOPOB.

OOpatuMble peakiiui. XUMHUYIECKOEe
paBHOBecHe. DAKTOPBI, BIUSAIOIINE

Ha COCTOSTHUE XUMUYECKOTO
PaBHOBECHSI.

[Tpunumn Jle [larense.
DNEKTPOIUTHYECKAS TUCCOLIHALIUS.
CunpHble U cnadble JIEKTPOIUTHI.
Cpena BOAHBIX PaCTBOPOB BEILIECTB:
KHCJIasi, HEUTpaabHas, IIeJIOYHAsl.

OOBACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEAKIIUU OT PA3INIHBIX
(hakTOpOB.

OnpenensaTe XapakTep CMELICHUS
XUMHUYECKOTO PAaBHOBECHS

B 3aBUCUMOCTH OT BHEILIHETO
BozaeicTBus (npunuuin Jle Hlatense).
CocTaBisTh ypaBHEHUS peakluil
Pa3IUYHBIX TUIIOB; MOJIHBIC

Y COKpAIlleHHbIE YPaBHEHUS peaKIuii
MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS,
pU KOTOPBIX 3TH PEAKIUU UIYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUYHbIE
METO/IbI TTO3HAHUS — MPOBEICHUE,
HaOJI0CHNE U ONTUCAHNE XUMUYECKOTO
HKCIEPUMEHTA (JeMOHCTPAIIMOHHbIE

1 JJaOOpaTOPHBIE OTBITHI, MPAKTUYECKUE
paloThI): 10 ONPEAETICHUIO CPE/IbI
BOJIHBIX PACTBOPOB BEIIECTB, PEAKIINN
MOHHOTO 0OMEHa, BIUSHUIO PA3TUIHBIX
(akTOpOB HAa CKOPOCTh PEAKIIHIA.
CrnenoBath IpaBHUiIaM MOJIb30BAHUS
XUMHUYECKON TOCYI0N U JIaOOpaTOPHBIM
000pyTIOBaHUEM.

[IpencraBnsaTe pe3ysbTaThl
XUMHUYECKOTO SKCIIEpUMEHTa B popMme
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Bonopoausiit nokasarens (pH) pactBopa.
Peakuuu nonHoro ooMeHa

B OPraHUYECKON U HEOPraHWYECKOU
XUMUHU.
OKHCIUTENEHO-BOCCTAHOBUTEIIBHBIC
peakuuu. [lonstue 00 snexTponuse
pacIUIaBOB U PACTBOPOB COJIEH.
[IpuMeHeHne neKTpoaunsa.
JKCIEePUMEHTATIbHbIE METObI
HU3y4eHHUs] BEleCTB U UX MPEeBPALLICHUM:
e JleMOHCTpauuu:

— pPa310KEHUE MEPOKCHIa BOAOPOAA

B IIPUCYTCTBUM KaTaJau3aTopa.

e JlaGopaTopHbIE OIBITHI:

— IPOBEICHHE PEAKIIMI HOHHOTO
oOMeHa;

— OMNpENEIEHUE CPEIbl pACTBOPOB
BEILECTB C TIOMOLIBI0 YHUBEPCAIIBHOIO
WHIUKATOPA.

o [IpakTueckue pabOTHI:

Ne 1. BnusiHue pa3nuuHbix GakTopoB

HA CKOPOCTh XUMUYECKOW PEAKIINH.

e PacuerHsle 3a1aun:

— pacyeThl 0 YPaBHEHUSIM XUMUYECKHUX
peaKkuui, B TOM YHCIIE
TEPMOXHUMHUYECKUE PACUETHI

3aMKUCU YPAaBHEHUI COOTBETCTBYIOIINX
pEaKIuii ¥ AeNaTh BBIBOJBI HA UX
OCHOBE.

[TpoBOANTH BHIYUCIICHUS

M0 YpaBHEHUSIM XUMUYECKUX PEaKLIUM,
B TOM YHCJIE TEPMOXUMUYECKUE
pacueTsl

Hroro no pazaeny

13
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Pa3znen 2. Heopranmyeckasi XuMus

2.1

MeTtamnbl

6

Mertamisl. [lomoxeHnne MeTaioB

B [lepuoanueckor cucreMe XuMHUYECKUX
AJIEMEHTOB.

Oco0EHHOCTH CTPOEHHUS IEKTPOHHBIX
000JI0Y€K aTOMOB METAJLIOB.

Oo6mue pusnveckue CBONCTBa
METAILJIOB.

[IpumeHeHre MeTaioB B OBITY, IPUPOJIC
u TexHuke. CruiaBbl METaJIOB.
DIIEKTPOXUMUYECKUIN P HANPSKEHUM
MeTaiuioB. O01Me crnocoObl MOTydYeHUs
MetaiuoB. Koppo3us meraios.
CriocoObl 3aIUThl OT KOPPO3HH.

OO01mas xapakTeprucTUKa METAJJIOB
riaBHbIX noarpymn (IA-rpymma,
[TA-rpynna) [lepuonnyeckoil cucTeMsl
XUMHUYECKHUX AJIEMEHTOB.

Amomunuii. AMQoTepHbIe CBOMCTBA
OKCHJIa Y TUAPOKCHUJIA AJTFOMUHUSL.
OO01mas xapakTeprucTUKa METAIJIOB
no6ouHbIX moArpyti (b-rpymm)
ITeprnoanyeckom CUCTEMBI

XUMUYECKHUX 3JIEMEHTOB: MEb,

LUHK, XpOM, JKEJIe30.

Baxwuenire coeIMHEHNS] METAJIOB
(OKCHUBI, TUAPOKCHIBI, COJIN).

PackpbIBaTh CMBICIT U3y4aeMBbIX
MOHSITUM (BBIACISATH UX XapaKTepHbIE
NPU3HAKW) U IPUMEHSTh 3TU TOHSTHS
IIPU ONUCAHUH COCTaBa U CTPOCHUS
BEIIECTB, 7151 OOBbSICHEHUS OTACIBHBIX
(bakTOB U SBICHUIA.

OOBsACHATH O0IIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOWCTB 3JIEMEHTOB —
METAJUIOB U UX COEAMHEHUM C yU4ETOM
CTPOEHHUS UX ATOMOB U ITOJIOKEHUS

B [lepuonnueckont cucreme
XUMUYECKHUX IJIEMEHTOB

J1. 1. Menaeneena.

XapakTepu30Bath (OMUCHIBATH) 00IIIHE
XUMHUYECKHE CBOWCTBA METAJUIOB, UX
BAKHEHUIINX COCAUHEHUM, IOITBEPKAAS
ATO OIKCAHUE MPUMEPAMU YPABHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX
peakumii; IPUMEHEHNE METAIOB

B Pa3JIMYHbIX 00JIACTSX, & TAKKE
VCITOJIb30BAHNE UX IS CO3/1aHuUs
COBPEMEHHBIX MAaTEpPUaJIOB

Y TEXHOJIOTHM.

OnwuceIBaTh CIIOCOOBI 3aIIUTH METAJIOB
OT KOPPO3UHU.

PackpbIBaTh CyIIHOCTh OKACIUTEIBHO-
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JKCNepUMEHTATIbHbIE METO/IbI
HU3yYeHMsI BeIleCTB M UX MpPeBPallleHMIA:
e JlemoHCTpaLuu:

— KOJUIEKIHA «MeTalUIbl ¥ CIUIaBBI».

e JlaGopaTopHbI€ OTBITHI:

— B3aMMO/ICHCTBHUE TUIPOKCUIA
AJTIOMUHUS C PaCTBOPaMHU KUCJIOT

U 1IEJI0YEH;

— KA4eCTBEHHbIC PEAKIIMHA HA KATUOHBI
METaJJIOB.

e [IpakTuueckue paboOTHI:

Ne 2. Pemuenue 3kciepuMeHTaIbHbIX
3aJ1a4 1o Teme «MeTalib».

e PacueTrHrble 3a1a4un:

— pacueTsl Macchl (00beMa, KOJIMYECTBa
BEIIIECTBA) MPOJIYKTa PEaKIH, €ClIn
OJIHO M3 BEIIECTB JIaHO B BUJIE PacTBOpa
C OIPEICIICHHON MACCOBOM JI0JIEN
PacTBOPEHHOT'O BEIIECTBA

BOCCTAaHOBUTEJIBHBIX PEAKLIAN
[IOCPEACTBOM COCTABJICHMSI
AJIEKTPOHHOTO OaiaHca 3TUX PeaKLui.
[IpoBoauTh peakuuu,
MOJITBEPKIAIOILNE XapaKTEPHbIE
CBOMCTBA N3Y4YacMbIX BEILIECTB,
Pacro3HaBaTh OIBITHBIM ITyTEM HOHBI
METAJIJIOB, MPUCYTCTBYIOUIUE B BOJIHBIX
pacTBoOpax.

Hcrnosp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TIO3HAHUSI — IIPOBENICHHUE,
HaOJIIOZICHNE U OITMCAHUE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPALIOHHBIE

U J1a0OpaTOpPHBIE OMBITHI, MPAKTUIECKHE
paboThI).

[IpencraBnsTh pe3yiabTaThl
XMMHYECKOTO IKCIIEPUMEHTA B JopMe
3alCH YPAaBHEHHUI COOTBETCTBYIOIIMX
peaxkuuii u JenaTh BBIBOJIbI HA UX
OCHOBE.

CnenoBath npaBuIaM MOJIb30BAHUS
XUMHYECKON MOCY10M U J1a00paTOPHBIM
000pyI0BaHUEM.

[TpoBOAUTH BBIYMCIIEHUS

10 YPaBHEHUSM XUMHYECKUX PEaKIUil.
CaMOCTOATEIBHO IIIAHUPOBATH

Y OCYILIECTBIIATH CBOK) IIO3HABATEIBHYIO
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JESATENIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B TpyNIOBOM y4eOHOM
JESTEIIBHOCTH

2.2

Hemerasuibr

Hemertannel. I1onoxxeHue HeMETaIIOB

B [leprnoanueckon cucreme XuMHYECKUX
anemeHnToB /.M. MeneneeBa

1 0COOCHHOCTH CTPOCHHMS aTOMOB.
du3znyecKue CBOMCTBA HEMETAJIJIOB.
AnoTponusi HEeMETauIoB (Ha IpuMepe

KHCTIopoa, cephl, pochopa u yrieposa).

XVMUYECKHE CBOMCTBA BAXKHEHIIINX
HEMETaJIOB (TAJIOTCHOB, CEPHI, a30Ta,
docdopa, yriepona u KpeMHUs).
Oxcuapl HEMETAIOB.
Kucnopoacoaep:xaiye KAcioThI.
Bopoponnsie coequHenust
HEMETAJLIOB.

IKCIepUMeHTAILHbIE METOAbI
H3y4€eHUsI BelleCTB

U UX NPeBPaLLCHUIA:

e JleMOHCTpanuu:

— o0pas3lbl HEMEeTaJIOB;

— B3aWUMOJECHUCTBUE MEJU C a30THOMU
KUCJIOTOW Pa3IMYHON KOHLICHTPALUU.
e JlaGopaTopHbIE OTBITHI:

— KaueCTBEHHbIC PEAKIIMH Ha aHUOHBI
1 KaTHOH aMMOHHUSI.

PackppIBaTh CMBICI H3y4aeMBbIX
HOHATUH (BBLACATh UX XapaKTEPHbIE
NPU3HAKKN) U IPUMEHSATh 3TU TIOHATUS
IIPU ONMCAHUM COCTaBA U CTPOCHUS
BEIIECTB, 17151 OOBSICHEHUS OTICIIbHBIX
(bakTOB U SBICHHIA.

OOBsACHATH O0IIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAJIOB

U UX COCIMHEHUN C yYETOM CTPOCHHUS
UX aTOMOB U ITOJI0KEHUSA

B [Iepnoanueckont cucreme
XUMHYECKUX 3IEMEHTOB

J1. 1. Menaeneena.

XapakTepu30BatTh (OMUCHIBATH) 001INE
XUMHYECKUE CBOMCTBA HEMETAILJIOB, HX
BAKHEHUIINX COCAUHEHUM, OATBEPXKAAS
9TO OIKMCAHKE NTPUMEPAMU YPABHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX
peaKiuu.

XapakTepHu30BaTh BIMSIHUE HEMETAILJIOB
Y UX COCAMHCHU Ha )KUBBIC
OpraHU3MBbI; OIIMCHIBATH IPUMEHEHUE

B PA3JIMYHBIX 00JIACTSAX MPAKTUUECKON
NEATEIbHOCTH YEJIOBEKA.
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e [IpakTHueckue paboThI:

No 3. PelieHue s3KkCepuMEHTAIbHBIX
3aaa4 no teme «Hemerauiby.

e PacuerHble 3a0a4u:

— pacyeThl MacChl BEIIECTBA

WK 00beMa ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce

WM 00BbEMY OJTHOTO U3 YUACTBYIOIIUX
B PEAKIMU BEIIECTB; PACYEThl MacChl
(oObeMa, KoIMuecTBa BEIIECTBA)
MPOYKTOB PEAKIINH, €CJIA OTHO

13 BEIIECTB UMEET MIPUMECH

2.3

CBs3b
HEOPraHUYECKHUX
Y OpraHUYeCKUX
BEIICCTB

Heopranuueckue u opraHu4eckue
kucioTel. Heopranmueckue

Y OPraHNYECKHE OCHOBAHUS.
Am(oTepHbIE HEOPraHUYECKUE

Y OPraHUYECKHE COCIUHEHUS.
I'eneTnyeckas CBsA3b HEOPraHUYECKUX
Y OPraHUYECKHUX BEILECTB

IloaTBEpKIATH CyIIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEKIY
HEOPraHMYECKUMH BEILIECTBAMU

C NMIOMOIIBIO YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKHX
peaKuuii.

PackpbIBaTh CYyITHOCTh OKUCITUTENBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUi
MOCPEACTBOM COCTABJICHHUSI
AIIEKTPOHHOTO OaiaHca 3TUX PEaKLui.
IIpoBomnTh peaknumy,
MOJITBEPKIAIOILNE XapaKTEPHbIE
CBOKMCTBA U3YYaEMBbIX BEIIECTB,
pacrno3HaBaTh OMBITHBIM MTyTEM
AHUOHBI, PUCYTCTBYIOIIUE B BOJIHBIX
pacTBopax.

Hcnob30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bI TIO3HAHMSI — IPOBENICHNUE,
HaOJII0JIEHUE U ONKUCAHNE XUMHYECKOIO
HKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OMBITHI, MPAKTHYECKHUE
paboThl).

[IpencraBnsTh pe3yabTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (hopme
3aIlliCH YPAaBHEHUI COOTBETCTBYIOIIMX
peaxkuuii U 1eJaTh BBIBOJbI HA UX
OCHOBE.

44



®denepanpHas pabouas nmporpamma | Xumusi. 10—11 kiraccer (0a30BbIi yPOBEHbD)

CrenoBatb IIpaBUiIaM IMOJIb30BaHUS
XUMHUYECKOM MOCYA0H 1 1ab0paTOpHBIM
000pyI0BaHUEM.

[IpoBOANTH BHIYUCICHHUS

10 YPAaBHEHUSIM XUMUYECKUX PEAKLIUM.
CaMOCTOATENBHO IIIAHUPOBATH

Y OCYLIECTBIISATh CBOKO NIO3HABATEIBHYIO
JESITEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B TPYMIIOBOM yueOHOH

NEATEIIbHOCTH
Htoro no pazaeny 17
Paznen 3. Xumus u ;Ku3Hb
3.1. | Xumus u Ku3Hb 4 Ponb xumuu B obecriedeHru PackpbIiBaTh poJib XMUMHUM B PEILIEHUN

JKOJIOTUYECKOMU, JHEPrE€TUYECKOU

Y TIUIIEBOM O€30MaCHOCTH, Pa3BUTUU
MeauuuHbl. [ToHsITHE 0 HayYHBIX
MeTOo/ax MO3HAHMSI BEUIECTB

Y XUMUYECKUX PEAKIUU.
[IpencraBnenust 06 00X HAYYHBIX
MIPUHLUIIAX TPOMBILIUIEHHOTO MOJTYYEHHUS
BOKHEUIIINX BEIIECTB (HA MpUMepax
IIPOU3BOJCTBA aMMHUAKa, CEPHON
KHCJIOTBI, METAHOJIA).

YenioBek B MUpPE BELIECTB, MATEPUAIIOB
Y XUMUYECKHUX PEaKIUi: XUMUS

U 3JI0POBbE UEJIOBEKA; MMPABUIIA
WCII0JIb30BAHUS JIEKAPCTBEHHBIX

HHEPTreTUYECKUX, ChIPbEBbBIX
U DKOJIOTUYECKUX MPOOIIeM
YeJI0BEYECTBA, OMMCHIBATH OCHOBHEIC
HaIPABJICHUS Pa3BUTHUSI XUMHUECKON
HAyKH U TEXHOJIOTUH.

[TpumeHsaTs mpaBuia 6€30MacHOTo
oOparieHusi ¢ BelecTBamu,
UCTIOJIb3YEMBIMH B TIOBCETHEBHOM
YKU3HH, TTPaBUIIa TTIOBEICHUS B IIETISX
cOepeXeHMsI 3710POBbsI U OKpY>Karollen
MIPUPOTHON CPEeJIbl; TOHUMATh BPel
(OmacHOCTh) BO3JICHCTBUS HA JKUBBIC
OpTraHU3Mbl ONPE/ICTICHHBIX BEIIIECTB
cmbica nokaszareis [1JIK, moscHsTe
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MpenaparoB; MpaBpuiia 0€30MacHOTO Ha IIpUMepax CrocoObl YMEHBIICHUS
WCIIOJIb30BaHUS MTPETapaToB OBITOBOM Y MPEIOTBPAILICHUS UX BPEIHOIO
XMMHH B IOBCEIHEBHOM KU3HU. BO3/1E€HCTBUS.

beiTOBas xXuMHUECKasi TPAMOTHOCTD AHanu3upoBaTh U KPUTUUECKU

OLICHUBATh UH(OPMAILIHIO, CBI3aHHYIO
C XUMUYECKUMH TTPOIIECCAMU U UX
BJIMSTHUEM Ha COCTOSIHUE OKPYKaIOIIEH
Cpepbl.

Hcnonb30Bath MOJyY€HHBIE 3HAHUSA

U TIpeACTaBICHUS 0 cpepax
JIESITEIIbHOCTH, CBSI3aHHBIX C HAYKOMN

Y COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK
OCHOBY JJIsl OPUEHTAIIUU B BHIOOPE
cBoel Oymymieit mpodeccrnoHaIbHOM
JIESATCIIBHOCTH.

[IpuHuMmaTh yyactue B 00CyKIE€HUU
POo0IeM XUMHYECKOM M DKOJIOTHYCCKOM
HAIPaBJICHHOCTH, BHICKa3bIBATh
COOCTBEHHYIO TIO3UITUIO 10 TPodIIEeMe
U TIpeJjIaraTh BO3MOXKHBIC ITYTH €€

peleHus
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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HaumeHoBaHue pa3iesioB U

KoaunuyecTBO 4acoB

daekTpoHHbIE (UU(POBHIE)

N /m TeM MPOrpaMMbl Bcero Konrpoabnbie | Ilpakradeckue o0pa3oBaTejibHbIE pecypChl
padoThI padoThI
Pasznea 1. TeopeTuyeckne 0CHOBbI OPraHUYeCKOH XMMUM
[IpenmeTt opraHUuYeCKON XMMUU. EuGamorexa
1.1 Teopus cTpoeHUS OPraHU4ECKUX 3 .
coeumermii A. M. Byrieposa LIOK https://myschool.edu.ru/
Nroro no pazgeny 3
Pasznen 2. YriieBoaopoanbl
71 [IpenenbHbIe YrIeBOAOPOIBI — ) Bbubnnoreka
' AJIKaHbI ITOK https://myschool.edu.ru/
2.2 HernpezebHbie yrieBonopok: 6 1 bubnuotexal [OK https://myschool.edu.ru/
QJIKEHBI, AJIKAITMEHBI, AJIKUHBI
bubnuoreka
2.3 ApomaTudeckue yrieBogopoabl 2 TTOK https://myschool.edu.ru/
2.4 Hliggﬂ?f ou s 3 1 bubmmorexa
’ T A0poaL LIOK https://myschool.edu.ru/
nepepaboTka
Wroro no pazneny 13
Pasnen 3. Kucjopoacoagep:xaniue oprannieckue coeTuHeH s
bubnmnoreka
3.1 Crupret. Deron 3 ITOK https://myschool.edu.ru/
39 Anpaeruapl. KapOoHOBBIE 7 1 Bbubnnoreka
' KUCIOTHI. CIOXKHBIC YPUPHI ITOK https://myschool.edu.ru/
33 VYrieBoibl 3 1 bubsmotexa

ITOK https://myschool.edu.ru/
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Nroro no pazgeny

13

Pasznea 4. A3oTconeprkaiye opraiHnyecKkue coeTuHeHus

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3 E[Pglgl/;ﬁgzj/myschool.e duru/
Wroro no pazpeny 3
Pa3nen S. BeICOKOMOJIEKY /IS pHbIE COCAUHEHUS
51 [Tnactmaccel. Kayayku. ) bubnuotexa
Bonokna ITOK https://myschool.edu.ru/
Nroro no pazgeny 2
OBHIEE KOJIMYECTBO YACOB I10 34 ) )

[TPOTPAMME
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11 KUIACC
KoJsmnyecTBo 4acoB DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3jeioB U TeM (uudpossbie)
) NPOrpaMmblI Bcero Koﬁﬂ TPOTLHBIC l'Ipﬁaanqecmae o0pa3oBaTejbHbIE
padoTsI padoThI
pecypcsbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atomoB. [leproanyueckuii 3aKoH
1.1 u [lepuoanueckas cucreMa XUMHYECKUX 3 Bubmiorexa
snementos JI, 1. Menenecsa IHOK https://myschool.edu.ru/
12 Crtpoenue BemiecTBa. MHOTOOOpasue 4 bubnuorexa
' BEIIICCTB ITOK https://myschool.edu.ru/
bubnuorexa
1.3 XHUMHUHCCKHE PeakiLiH 6 ! ITOK https://myschool.edu.ru/
Nroro no pazgeny 13
Paznea 2. Heopranuueckasi xummsi
bubnnoreka
2.1 Meranel 6 ! ITOK https://myschool.edu.ru/
Bbu6nuorexal [OK
2.2 Hemeraznb: ? ! https://myschool.edu.ru/
23 CBs3b HEOPTraHUYECKUX U OPTaHHUYECKUX ) bubnuorexa
' BEIIICCTB ITOK https://myschool.edu.ru/
Wroro no pazneny 17
Pa3nen 3. Xumusi v :Ku3Hb
bubnnoreka
3.1 XHMU5L H KH3HD 4 ITOK https://myschool.edu.ru/
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 3
[TPOTPAMME
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10 KJIACC
KoJsmnyecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara uugpossie
Tema ypoka
n/n Mayp Bcero Koﬁﬂ TPOILHbIE I'IpﬁaKanecmae u3yuyeHusi | oOpa3oBaTejibHbIE
padoTsI padoThI pecypes
|| e oot | Bumorera LOK
P https://m.edsoo.ru/7f41aa8¢
3HAYCHUE
, | ommemeemopanenn | Bumorera LOK
A - V1. BYTICpoBa, https://m.edsoo.ru/7f41aa8¢
OCHOBHEIE TTOJIOKEHUS
[IpencraBnenue o kaccupuKauu
3 I(;Iz)r;::;ﬁ;( HXaB(ecLI/LIISTCg;'aTquCKaﬂ) " 1 bubmorexa [IOK
yp https://m.edsoo.ru/7f41aa8¢
TPUBUATBHBIC HA3BAHUS
OpPraHWYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, 1 bubnuoreka [JOK
TOMOJIOTHUYECKHUH psift https://m.edsoo.ru/7f41aa8c
5 MeraH u 3TaH — npocTenimne 1 Bubmuotexa [JOK
MIPEACTABUTEH AJIKAHOB https://m.edsoo.ru/7f41aa8c
6 AJIKEHBI: COCTaB U CTPOCHUE, 1 bubnuotexa [JOK
CBOMCTBa https://m.edsoo.ru/7f41aa8¢
DOTUJIEH U TPONUIIEH — MpOCTeHIne bubmmoreka [JOK
7 1
MIPEACTABUTEH AIKEHOB https://m.edsoo.ru/7f41aa8c
Ilpa eckas padota Ne 1.
8 «IEI)OﬁTHZHHKe ;[Tll)/me;a U U3YUECHHE €TO 1 1 bubmmorexa LOK
YT yi https://m.edsoo.ru/7f41aa8¢c
CBOMCTB»
Anxannensl. byraguen-1,3
JTKQIHCHDL. DYTaeH-1,> 1 bu6mmoreka [IOK
9 metunoyranuen-1,3. [lonyuenue 1

CUHTETHYECKOT0 KayuyyKa 1 pe3HHbI

https://m.edsoo.ru/7f41aa8¢
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AJIKMHEIL: COCTaB U 0COOEHHOCTH
CTPOCHUA, TOMOJIOTHYECKHUI pan.

bubmunoreka LIOK

10 AneTusieH — MPOCTEHIINA https://m.edsoo.ru/7f41aa8c
MIPEJICTAaBUTENb aJTKHHOB

1 Beluncnenus no ypaBHEHHIO Bu6muotexa [JOK
XUMHUYECKON PEaKIun https://m.edsoo.ru/7f41aa8c

12 ApeHbl: 6€H30J1 ¥ TOIYOJL. bu6nuoreka [IOK
TOKCHYHOCTH apeHOB https://m.edsoo.ru/7f41aa8¢c
I'enernyeckas CBS3b YIIIE€BOJAOPOIOB, Butmiorexa [[OK

13 HPHHANICHAIIX K PA3TIHHHBIM https://m.edsoo.ru/7f41aa8¢c
KJ1accam
IIpupoaHbIE HCTOYHUKHU

14 YIJIEBOAOPOJOB: MPUPOIHBIN Ta3 U bubmuotexa [JOK
MOINyTHBIE HEPTIHBIE ra3bl, HEPTH U https://m.edsoo.ru/7f41aa8c
MPOJYKTHI €€ mepepaboTKu
[IpupoaHbie UCTOYHUKHT

15 YIJIEBOJOPOIOB: IPUPOAHBIN ra3 U Bu6muotexa [JOK
MONyTHBIC He(TSIHBIC Ta3bl, HEPTH U https://m.edsoo.ru/7f41aa8¢c
IPOAYKTHI €€ mepepaboTKH

16 KonrtponsHas pabota no pasaeny Bu6muotexa [JOK
«YTIeBOAOPOIB» https://m.edsoo.ru/7f41aa8c

17 [IpenenbHble OJTHOATOMHBIE CITUPTHI: but6mmoreka [IOK
METaHOJI ¥ 3TaHoJ1. BomopoaHas cBsi3b https://m.edsoo.ru/7f41aa8c

18 MHOroaroMHsbI€ CIIUPTHI: Bubmuotexa [JOK
ATUJICHTJIMKOJIb U TJIMIECPUH https://m.edsoo.ru/7f41aa8c

o | e e veneme BuGaionsa LOK

’ https://m.edsoo.ru/7f41aa8¢

IPUMEHEHNE

20 Anpaeruapl: GopManbaeTuI U bu6mmoreka [IOK
areTanpaerua. AeToH https://m.edsoo.ru/7f41aa8¢c

1 OHOOCHOBHBIE TIPEIETbHbIE bubmmoreka [JOK

KapOOHOBBIE KHCIIOTHI: MypaBbUHAs U

https://m.edsoo.ru/7f41aa8c

denepanbHas padouas nmporpamma | Xumusi. 10—11 kiraccer (6a30BbIi YpOBEHB)

52


https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

YKCYCHas

[TpaxTrueckas padota Ne 2.

bubmunoreka LIOK

22 i i
«CBolicTBa pacTBopa yKCycHOH https://m.edsoo.ru/7f41aa8¢c
KHCIIOTBD)
by | Cosmonst s caemonus o Bumorera LOK
Peal https://m.edsoo.ru/7f41aa8¢c
KapOOHOBBIX KHCIIOT
Mpbuta Kak COJIM BBICITUX KapOOHOBBIX bubnuoteka [JOK
24 .
KHCJIOT, X MOIOIIee ACHCTBUE https://m.edsoo.ru/7f41aa8c
sy | S s o ot Buniorsa LOK
p - P https://m.edsoo.ru/7f41aa8¢c
CJIO’KHBIX 3(prpoB
Kupsl: runponus, npUMEHEHUE, Bu6muotexa [JOK
26
OroJsornuecKasi pojb KUPOB https://m.edsoo.ru/7f41aa8¢c
| e coom e Bumorera LOK
e ’ https://m.edsoo.ru/7f41aa8¢c
TIII0K03a, PpyKTO3a, caxaposa
Kpaxman u nemitonosa kak bu6mmoreka [IOK
28
PUPOIHBIE MTOJIUMEPHI https://m.edsoo.ru/7f41aa8c
K
sy | Semosmaan s v psy B LOK
POACOACPIKALLL https://m.edsoo.ru/7f41aa8¢c
OpPraHUYECKUE COCTUHEHUS
30 AMWHBI: METUJIAMUH H aHUJINH bubmorexa LIOK
) https://m.edsoo.ru/7f41aa8¢c
A OKHCJIO ak amdorte e
| e o Bunionsa LOK
p A ’ https://m.edsoo.ru/7f41aa8¢c
Omosorudeckoe 3HadcHue. [lenTumapl
benku kak npupoiHbIe bubmuoteka [JOK
32
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS https://m.edsoo.ru/7f41aa8c
33 OCHOBHBIEC TOHSATHS XUMUU bubmoreka [IOK

BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/II\/'I

https://m.edsoo.ru/7f41aa8c

denepanbHas padouas nmporpamma | Xumusi. 10—11 kiraccer (6a30BbIi YpOBEHB)

53


https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

denepanbHas padouas nmporpamma | Xumusi. 10—11 kiraccer (6a30BbIi YpOBEHB)

OcHOBHBIE METOJBI CHUHTE3a

34 « « . 1 bubmoreka [JOK
BBICOKOMOJICKYJISIPHBIX COSTMHECHUH. https://m.edsoo.ru/7f41aa8c
ITnacTMacchl, KayqyKH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34 ) )

[TPOTPAMME
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11 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uugpossie
Tema ypoka
n/n yp Bcero KOﬁHTpOJIbeIe I'IpﬁaKanecmae u3yuyeHusi | oOpa3oBaTejibHbIE
padoTsI padoThI pecypes
1 XUMHYECKUN 2JIEMEHT. ATOM. 1 but6mmoreka [IOK
DneKTpoHHass KOHPUTYpaIHs AaTOMOB https://m.edsoo.ru/7f416720
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHUIECKUX
2 3nepMeHHT0B . 1. MenneneeBa, ux 1 bubmorexa [IOK
- VICHA . https://m.edsoo.ru/7f416720
CBSI3b C COBPEMEHHOM TEOpHEH
CTPOCHHSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKUX DJIEMEHTOB U UX
3 COEAMHEHHH IO TPyNIIaM U IEPUOIAM. 1 bubmmoreka [JOK
3HavYeHHE MEPUOTUICCKOTO 3aKOHA U https://m.edsoo.ru/7{416720
CHUCTEMBI XUMHUYECKUX 3j1eMeHTOB [[. 1.
MeHeneeBa B pa3BUTHH HAyKH
Crtpoenue BelecTBa. XUMUYECKast
4 CBSI3b, €€ BUJIbI; MEXaHU3MBI 1 bubmunoreka LIOK
00pa3oBaHMs KOBAJICHTHOM CBSI3H. https://m.edsoo.ru/7f416720
Bonopoanas cBs3b
BaneHTHOCTSD.
5 DJIEKTPOOTPULIATENBHOCTE. CTENEHb 1 bubnuoteka [JOK
OKHCIIeHH. BeecTBa MOJIEKYIISIPHOTO https://m.edsoo.ru/7f416720
Y HEMOJICKYJIIPHOTO CTPOCHHMSI
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
6 HcTunnubie E KOJIJfOI/I HBbIE PACTBOPHI 1 bubmorexa [IOK
A p PbL https://m.edsoo.ru/7f416720
MaccoBas J10J1s BEIIeCTBa B pacTBOPE
7 Kiaccudukamnus 1 HOMeHKIaTypa 1 bubnuoteka [JOK
HEOPraHNYECKUX COCTUHECHUHN. https://m.edsoo.ru/7f416720
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I'eneTmueckas CBA3b HCOPTraHNYCCKUX
BCIICCTB, Pa3JIMYHLIX KJIACCOB

Krnaccudukanus XUuMHYECKUX PeaKIIHii
B HEOPraHMYECKON U OPraHNYECKOU
XUMHUH. 3aKOH COXPAaHCHUSA MACChI

bubmunoreka LIOK

MCTAJI1JI0B

8
BEIIIECTB; 3aKOH COXPAaHECHUS U https://m.edsoo.ru/7{416720
MPEeBpAIICHUS SHEPTUU TIPU
XUMHYECKHX PEaKIIHIX

9 CxkopocTts peakiuu. O6paTumbie bubmuoteka [JOK
peakiyy. XMMUYECKOe paBHOBECHE https://m.edsoo.ru/7f416720
[TpakTuyeckas padora Ne 1. «BnusHue BuGmuorexa IJOK

10 pa3IUYHBIX (DAKTOPOB HA CKOPOCTH https://m.edsoo.ru/7416720
XUMHYECKON PEAKIIUN» — .
DNEKTPOIUTHYECKAS JUCCOIUAITHSI.
[TonsiTHe 0 BOIOPOAHOM TOKa3aTele Bubnmorexa [IOK

11 (pH) pactBopa. Peakiiuu noHHOrO https://m.edso0o.ru/7f416720
obmena. ['uaponn3 opraHnyecKux u — )
HEOPraHMYECKUX BEIICCTB
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC Butmiorexa [[OK

12 peaknuu. [lonstre 06 mekTponm3e

. https://m.edsoo.ru/7f416720

pacrmiaBoB U pacTBOPOB CoJieit D

13 KonrtponsHas pabota no pasaeny Bu6muotexa [JOK
«TeopeTnueckne OCHOBbI XUMHUM)) https://m.edsoo.ru/7f416720
Mertannel, UX IMOJIOKESHHUE B
[Teproandeckoii cucTeMe XMMHUYECKIX

14 anemenToB /1. . MenaeneeBa u but6mmoreka [IOK
O0COOCHHOCTH CTPOCHHUS aTOMOB. https://m.edsoo.ru/7f416720
OO6mwme Guznueckre CBOMCTBA
METaJIJIOB
CrmiaBbl METaJIIOB. BuGnuotexa LIOK

15 DJIEKTPOXUMUYECKUH PsiJl HATPSIKEHUI

https://m.edsoo.ru/7f416720
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XHUMHUYECKHAE CBOMCTBA BAKHEHIIINX

16 METaJUIOB (HATPUH, Kaui, KaJblUH bubmorexa [IOK
. puit, ’ R, - https://m.edsoo.ru/7f416720
MarHui, aJIOMUHUAN) U UX COCTMHCHUN

17 XHUMUYECKUE CBOMCTBA XpOMa, MEIU U bu6mmoreka [IOK
UX COCJIMHCHHIMA https://m.edsoo.ru/7f416720

18 XHUMHU4YECKHE CBOMCTBA IIMHKA, XKejle3a bubmunoreka LIOK
U UX COEeOUHEHUN https://m.edsoo.ru/7{416720

o | D ors o2 e B LOK

p " A https://m.edsoo.ru/7f416720
«Metamb»
Hewmeramnibl, ux mojioxxeHue B

20 [Tepuoanueckoit cucteMe XUMUYECKUX bubmunoreka LIOK
anemenTtoB JI. 1. Menpaeneesa u https://m.edsoo.ru/7f416720
0COOCHHOCTH CTPOCHHS AaTOMOB
®uU3NYECKUEe CBOMCTBA HEMETAIIIOB.

71 AnoTponusi HEMETAUIOB (Ha IPUMEpE bubmuoteka [JOK
KHCIO0pOAa, cepsl, pocopa u https://m.edsoo.ru/7f416720
yriepoa)

2 XUMHYECKHE CBOMCTBA raJIOr€HOB, but6mmoreka [IOK
CepbI M UX COCIMHECHHMA https://m.edsoo.ru/7f416720

73 XuMHUYECKHe CBOMCTBa a30Ta, ¢pochopa Bu6muotexa [IOK
U UX COEeOUHEHUN https://m.edsoo.ru/7{416720

24 XHUMUYECKUE CBOMCTBA YIIIEpOa, bubnuoreka [JOK
KPEMHHUS U UX COEIMHEHHH https://m.edsoo.ru/7f416720

25 IIpuMeHeHNnEe Ba)KHEUIINX HEMETAIIOB Bu6muotexa [JOK
U UX COEeOUHEHUN https://m.edsoo.ru/7{416720
O0001IeHrEe U cCUCTEMaTU3aINs 3HAHUI

2% mo Teme «HemeTramnel». Beraucienus bubmunoreka LIOK
110 YPaBHEHMSIM XUMHYECKUX PEaKITUil https://m.edsoo.ru/7f416720
1 TEPMOXUMUYECKUE PACUETHI

27 [TpakTuyeckas padora Ne 3. «Pemienue Bu6muotexa [IOK

OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMC

https://m.edsoo.ru/7{416720
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"HemeTamas!'"»

KontponbHas paboTa mo TeMam

28 «Metauibl» u «HeMeTanab» !
29| xncnors. Heoprammeessen | Bubmotera LIOK
) p https://m.edsoo.ru/7f416720
OpPraHUYECKHUE OCHOBAHUS
AMpoTepHbIE HEOPraHUYECKHE U
30 OpraHNYECKUE COCTUHEHUS. 1 but6mmoreka [IOK
I'eneTnueckas CBsi3b HEOPraHUYECKUX https://m.edsoo.ru/7f416720
Y OPraHMYECKUX BEIIECTB
Ponpb xumun B obecrieueHun
31 3KOJIOTUYECKOM, SJHEPreTUYECKON U 1 bubmmoreka [JOK
MUIIEBON OE30MTaCHOCTH, PA3BUTHH https://m.edsoo.ru/7f416720
MEUITTHBI
| Mmoot | B LOK
PHHIL DOMBI https://m.edsoo.ru/7f416720
MIOJIYYEHUs] BAKHEHIIINX BEIICCTB
33 Yenosek B MUpe BELIECTB U 1 Bu6muotexa [JOK
MaTepHuasoB https://m.edsoo.ru/7f416720
but6mmoreka [IOK
34 XHMUS 1 3/0pOBLE HEITIOBCKA ! https://m.edsoo.ru/7f416720
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHME OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» Xumusi, 10 xkmacc/ I'abpuensa O.C., OO1mecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«JIPODA»; AkiinonepHoe obmectBo «M3narenscTBo «IIpocBeiienne»

» Xumus, 11 knace/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODA»; AknnonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Beenute 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoaudeckoe nocooue — 0a3oBblit
ypoBeHb» - M.: JIpoda 2022 ron.

2. O.C.I'abpuensn, 1.I".OctpoymoB, «O0111ast XMMUs B TECTaX, 3aja4ax, YIpaKxHEHUsIX.
11 xmace» — M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KonTpoasHbie u
poBepouHbIe PabOTHI K yueOHUKY». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 xnacc: HactonbHast kHura
st yautensi». Yacte 1 — M.: Jlpoda, 2019 roa.

5. O.C.T'abpuensn, I'.I'.JIpicoa, A.I'.BBenenckas «Xumus 11 xmacc: HactonbHas kaura
utst yautensi». Yacts 2 — M.: llpoda, 2022 rox.

6. O.C.I'abpuensu, [1.B.Pemeros, U.I'.OctpoymoBa «3agaun o XUMUHU U CIIOCOOBI UX
pemenus» - M.: «Jlpoday, 2021roxa.

7. B.I'. enucoBa «Xumus 11 knacc noypounsle miansl no yueoHuky O.C.I"'abpuensHna,
I'.I".JIpicoBoi» - Bonrorpaa» Yuutens 2018rog.

8. M.A.Psa6oBa, V.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 xmnaccy, - M.: Dk3ameH,
20109r.

9.9. O.C.T'abpuensu, N.I'.octpoymMoB «XUMHUUYECKUI SKCTIEPUMEHT B 1ikoJie 11 kmacey; -
M.: lpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

B oOpazoBaTtenbHOM mpoliecce HCHOJB3YIOTCS 3JEKTPOHHbBIE 00pa3oBaTEbHbIE
pecypchl, BKIOU€HHbIE B PenepanbHblil nepeueHs (PII DOP B nelicTByrorieit pegakiun)
U OTBEYalol[e TPeOOBaHUSAM JOCTYMHOCTH MJisi OOy4YalolIUXCsl C OrpaHUYCHHBIMU
BO3MOYHOCTSIMU 3/I0POBbBSI.

http://www.chemnet.ru ['azeta «Xumus» u cait mist yuurens «5 uay Ha ypoK XUMUK»
http://him.1september.ru Enunas xomnexuus [{OP: [IpeameTHas xommekmus « XuMus»
http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4UHbBIE
aKcriepuMeHThl: xuMmust. Kommekiust Poccuiickoro o01eo0pa3oBaTensHOTO mopraina
http://www alhimik.ru Becepoccuiickas omuMnuana mKoJIbHUKOB 110 XUMUH
http://chem.rusolymp.ru Oprannyeckas XuMusi: JIEKTPOHHBIA YUCOHUK JIJIs1 CpeiHen
IITKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: SJICKTPOHHBIN Y4EOHUK
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http://www.chemistry.ru JluctanuroHHasi OIMMIHAAA IO XUMHH:

TEJIEKOMMYHUKALMOHHBIN 00pa30BaTeIbHbIA TPOEKT

OI'UC «Mosa mkona»: QeaepanbHas TroCyAapCcTBEHHAas HH(POpPMAIMOHHAA CHUCTEMA,
oOecrieunBaromiasi UGPOBbIE CEPBUCHl JJISI  IIKOJI, MEJAroroB, pOJIUTENECH H
oOyuaromuxcs. URL: https://myschool.edu.ru
Meroanueckue peKOMEHIallud U NIEPEYEHb CPEACTB TUCTAaHUMOHHBIX KOMMYHUKALMI Ha
opunmansHOM caiite KaauHUHrpaackoro 001acTHOr0 MHCTUTYTa Pa3BUTUS 0Opa30BaHUsI.
URL.: https://koiro.edu.ru/distant/#pedagogam



https://myschool.edu.ru/
https://koiro.edu.ru/distant/#pedagogam
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