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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHUT 3aBEpUIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJOBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESIEHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKA HAyKH XUMHUHM, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT 0COOYyI0 pOJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMJIEMOM YacThI0 MUPOBOI KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUpPOBaHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XuUMus» c@opMuUpoBaHa B MpoOrpaMMe MO XMMHUHU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCST HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHUS OPraHUYEeCKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHmyeckol XUMHH IIOJY4YalOT Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeaMeTre «XuMus» 0a30BOro YpOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBIsIeTCS] BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE H3MEHEeHHe (YHKIUH STOro 3aKoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHUMAHUIO B3aWMOCBSI3U XHMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTbCS B OOIMIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, IIO3HABAEMOCTh MPUPOJAHBIX SIBJICHUHA IIyTEM J3KCIEPUMEHTA M
pEelIeHUs] MPOTHUBOPEUYMII MEXIAy HOBBIMH (DaKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBUH, HUMEIOIMX 0a30Bo€ 3HAYCHHE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHMs XMMHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IIpeAMETa ABJISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHON TOYKE 3pEHUsS TJIABHBIMHM LEJISIMU U3YYEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIKYEBbIE MOHATUS, (PyHIAMEHTAJIbHbIE 3aKOHBl U TEOPUU XUMMH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuui, HEOOXOIUMBIX Uil HPHOOpEeTEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEPUMEHTa, COOJIOJEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CerogHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIoco0aMu u
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00yJaromMxcsl K yCJIOBUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue |y OOyyaroUuxcs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHMM XWUMHH, a TaKXKe U1 OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYATbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO IPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHKE U Pa3BUTHE Y 0O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHONIEHUS K TPHUPOJEC U CBOEMY 30pPOBBIO, a TakKe NPHOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COJEPXXAHME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE TI0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOJIOJEHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILIECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeraH W 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss W TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllid, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTnueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIMMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTalIuTUYeckuil), mnuposus. [IpomykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHE C O0Opa3llaMu IJIacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIUU
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE STHUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue U XUMHYECKHE CBOWCTBA (peaklMM C AaKTUBHBIMHU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBA (B3aUMOJEHCTBUE CO  IIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue penona.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (prU3ruecKue W XUMHUYECKHEe CBOMCTBa (CBOICTBa,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICUCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KiacCU(UKAIUA ~ yIIAEBOAOB  (MOHO-, JH- U
nosucaxapuabl). [roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. Potocunre3. pyKTO3a KaK U30MEP TITIOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
IpoBeJCHNE, HAOIIOJCHNE W OIMMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuiom menu(ll)), anpaeruaoB (OKUCICHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEAKIUH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe rmiuHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs BEIIECTB M WX MPEBPAICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJIUMEPHU3ALUU, CPEIHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpenMeTHbIE CBA3H.



Peannsanust MEXNpeIMETHBIX CBA3EH PU U3YYEHNH OPraHUYECKOM XMMHU B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK W TOHITHH, SBJISIOIIUXCS CUCTEMHBIMHU JJIS OTIEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aTroM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (OEIKH, YIJIEBOJIbI, KUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpeiesieHus 3JIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux anueMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbI XWMHYECKON CBSI3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTHe O aucnepcHbIX cucrteMax. VICTHHHBIE M KOJUIOWIHBIE PAaCTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Kiaccupukanuss XMMHYECKHMX  pEakiuid B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSOIIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB M HX NPEBpALICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, ONIPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XUMHUUYECKHX PEAKUWM, B TOM YHCIIE
TEPMOXUMUYECKHAE PACUEThl, PACU€Thl C HCHOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. [lonoxenne meramioB B Ilepuoguyeckoil cucTeMe XMMHUYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJNIOJIEHWEe M OIMCAaHHE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa WM 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 0OeCrieY€HUU SKOJIOTUYECKOW, SHEPreTUYECKON W MUIIECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOT0 UCIOIb30BaHUS MpenapaToB OBLITOBON XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, YHEPTUs, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMUHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0O0pa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIECHUN JTUYHOCTU Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIM4YME MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HaHUS 00YYAIOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESATEIBHOCTU MPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIMBBIX  HIKCICPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX W IMPABOBBIX HOPM M OCO3HAHWE MOCJIEACTBUNA 3THX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUS 1IEHHOCTH TIPaBUJl HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeCca K MPAKTUIECKOMY M3yUCHUIO MPOGeCcCruil pa3aIuyHoro pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUI U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHS aKTUBHO MPOTHUBOCTOSITh HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUM OKPYKAIOIIETO MHUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayYHBIH (paKT, IPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaIM3UpOBaTh  MOpoOsIEMYy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS U OOBSICHEHUS OTAETbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY HM3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS 1Sl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BATh IOCTABJICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOIIOJaTh 32 XOAOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npUOOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENILCKOM U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IuYHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHMKAX uWHMOpMarmu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATH Pa3IMYHbIE METObI MPU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  MPEICTaBICHUSA
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JTUCKYCCUM,  BBICKa3bIBaTh  HJeH, (OPMYIHUPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKONH pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJH3a
Y CAaMOOIICHKH.

NNPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHsI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TO3HAHUHU SBJICHUH



npupoabl, B  (HOPMHUPOBAHUM MBIIUICHUS H  KYJbTYphl JIUYHOCTH, €&
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs PaKTUUECKUX 3a7a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOJAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpX AIIUEe COCAUHEHHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHHUH BBISIBIATH XapaKTEpPHbIC NMPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUHN YyCTAaHABIIMBATh MPUHAAJIC)KHOCTh H3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cucrematnueckoir HomeHkinatype (IUPAC), a taxke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



chOPMHUPOBAHHOCTh YMEHUS MPUMEHATHh TMIOJOKEHUS TEOPUH CTPOCHUS
oprannveckux BemecTtB A. M. bytiepoBa it 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, NPOIWICH, alleTHUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB NIEPEePadOTKHU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCTh YMEHMI BIIQJIETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJHEHUIO J1a0OpaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHWM, I[BETHHIC pPEaKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
I1eJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca mokasarens [1JIK, moscHATh Ha MpUMepax CIIOCOOBI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIICTIBIX H CJIA0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIIBHOCT, CTENIEHb OKUCICHUSI, XUMUUYECKAsI CBSI3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHHS IMPUUYUMHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBISBISTH XapaKTEpHbIE MPHU3HAKU TMOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAs, MOJEKYJApHasd,
VOHHAasl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUH (MPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COEIWHEHUMN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'E€HETHMYECKOW CBA3M MEXKIY HEOpraHM4YeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3MYHBIM TMpPHU3HAKaM (YUCIY M COCTAaBY pEarupyrollux BEHIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCJIOBHUS, ITPU KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIIA;



C(OPMUPOBAHHOCT, YMEHUH MPOBOJAUTH PEAKIMH, TMOATBEPKIAIOIIE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOpPAX HEOPTaHMYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMH  pacKpbIBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMK OT Pa3IuvHbIX (PAKTOPOB; XapaKTep CMELICHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOLMX HAyYHBIX MPUHIHUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKE IMpaBHiIa OOpalleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUIa BOAOPOJAa B MPHUCYTCTBUM KaTalu3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha cyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a]ay 0
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupoOBaTh BBIBOJbI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);



chOPMHUPOBAHHOCTh ~ YMEHHM  COOMIOAAaTh  TpaBWja  AKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, Ha mpuMepax CHOCOOBI YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISL CJICTIBIX W CJIA0OBUIAAIIUMX OOYYaIONIUXCS: YMEHHE HWCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.
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[Ipenmer

OpraHN4YeCKOM XUMHH.

Teopust crpoeHus
OpPraHUYECKUX
coequHeHuit A. M.
byrneposa

OpraHuyeckre BEIIECTBA.
Oprannyeckast XMMUSL.
CraHoBeHHE
OpPraHUYecKOW XUMHUHU Kak
Hayku. Teopus
XMMHYECKOTO CTPOCHHS
BELIECTB. Y IJIEPOIHBI
ckenet. 3omepust.
Nzomepsl. Coctosinue
3JIEKTPOHOB B aTOME.
OHepreTudecKue ypoBHU U
HOJYPOBHU. DIEKTPOHHBIE
opOuTanu. S-ONeKTPOHBI U
p-aneKkTponbl. CriH
anekTpoHa. CriapeHHBIe
ANIEKTPOHBI. DICKTPOHHAS
KOH(HUTypanus.
I'paduueckue
3JIEKTPOHHBIE (POPMYJIBI.
OneKTpoHHas NpUpoja
XUMHYECKHX CBSI3€H, P-
CBsI3b U S-CBA3b. MeTon

OOBACHATD Ha KOHKPETHBIX
IpUMEpax posib U MECTO
XUMUH B OPMUPOBAHUH
COBPEMEHHOM Hay4YHOHI
KapTHHBI MUpA, B
MIPaKTUYECKON
EITEILHOCTH JIIOJIEH.
OOBACHATD, HOUEMY
OPTaHUYECKYI0 XUMHIO
BBIJICIUIIN B OTIEIBHBII
paszen XUMHuH.
[Tepeuucnsate
MPEATIOCHIIKH
BO3HUKHOBEHHS TEOPHH
XMMHYECKOTO CTPOCHHUS.
Pa3nmiuaTs Tpu OCHOBHBIX
TUIA YTIEPOJHOTO CKeJleTa:

OCHOBHBEIC

pa3BETBIEHHBIH,
HEpa3BETBJIEHHBIHN "
UKIAYECKUH.

OnpenensTb HaIM4ue
aTOMOB yTJIEPOJa, BOAOPOAA
U XJIOpa B OPraHUYECKUX

[oOyxneHne 00yJaronixcs
coOIOIaTh HA YPOKe
OOIIETTPUHATEIE HOPMBI
MOBE/ICHUS, TIPABHJIA OOIICHHS
CO CTapIIUMH U
CBEPCTHUKAMU, TIPHUHIIUATIBI
y4eOHOM JUCIIUILTUHBL U
CaMOOPTaHU3AIHH;
BKITIOYCHHE B YPOK UTPOBBIX
MIPOIETYpP C LENBI0

moiep KaHus MOTHBAIIUH
00yJaroImuxcs K NOJTYICHUIO
3HAaHUH, HaJaKUBAHHUIO
MMO3UTHUBHBIX MEKITUIHOCTHBIX
OTHOILIEHUH B KJ1acce
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BAJIEHTHBIX CBSI3EM. BEILIECTBAX.
Knaccudukarus
OpPTaHUYECKUX
COEIMHECHUM,
OyHKIIMOHATBHAS TPYIIIA.
Uroro no pazneny
Paspen 2. YrieBoaopoabl
HpI/IBJ’IC‘{CHI/IC BHUMAHUS
00yJaroImuxcs K
[ICHHOCTHOMY aCIICKTY
H3y4aeMbIX Ha YpOKax
SIBIICHUH, OpraHU3aIus UX
aboTHI ¢ IIOJIY4aeMoil Ha
OOBICHATH P i

IIpenenbubie
2.1 YTIIEBOIOPOABI —
aJIKaHbl

Meran. ITonyuenue,
(usnyeckre 1 XUMHYECKUE
CBOMCTBa MeTaHa. Peakuuu
3aMelIeHUs
(ranmoreHupoBaHue),
JIETUAPUPOBAHUS
M30MEpHU3alNH AITKAHOB.

Lennblie peakuuu.
CBOOOIHBIC PAIKAIBL.
lNanorenonpou3BoaHbIE
AJNKAHOB.

IIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI aJIKAaHOB Ha OCHOBE
IIPEICTaBICHUN O
rudpuau3anuy opouraneit
aToMa yriepoja.
W3roraBnuBaTh Moaenn
MOJIEKYJI aJIKaHOB,
PYKOBOJICTBYSICH TEOpHEH
XMUMHYECKOTO CTPOCHHS
OpPraHn4eCKux BeIJ_[eCTB* )
OTnuyats TOMOJIOTH OT
n3omepoB. Ha3piBaTh ankaHbl
IO MEXTyHapOJHOH

YPOKE COIMAIBHO 3HAYMMOH
nHpOpMaNneH;
HCTIONIb30BaHKE
BOCITUTATCIIBHBIX
BO3MOXHOCTEN COAEPKAHUS
y4ebHOTro npeaMeTa gepes
o 00p COOTBETCTBYIOIIHX
3aja4 JUIsl peLleHNUS;
UCIIOJIb30BaHKE
BOCITUTATEIIHBIX
BO3MOXKHOCTEH COJIep KaHHs
y4eOHOTo IpeaMeTa yepes
1o00p COOTBETCTBYIOLINX
MIPOOIEMHBIX CUTYalHH IS

https://academyc

ontent.apkpro.ru/

lesson/258ddc06

ec23-473c-b3d7-

ed82fcaddd02

HOMCHKJIAType 00CYXIeHUs B KJIacce;
NPUMEHEHUE Ha YPOKE
UHTEIUIEKTYaJIbHBIX UTD.
2.2 Hemnpenensusie Kparnsie cBsizu. OOGBSICHATH IIpuBieyeHHEe BHUMAHHS https://academyc
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YrJII€EBOAOPOABI:
AJIKCHBI, AJIKaAUCHBI,
AJIKMHBI

Henpenenbubie
YIIIEBOJOPO/IBL. AJIKECHBI.
CrtpoeHue MOJeKyI,
TOMOJIOTHSI, HOMEHKJIATypa
u uzomepusi. Sp2-
I'mbpuauzanust. OTeH
(3tunen). M3omepus
MOJ0KEHHS IBONHO
cBa3u. [IpocTtpancTBeHHas
n30Mepusi(CTEpeon30MepHs

[MTonyuenne u xumMudIecKne
CBOHCTBA AJIKCHOB.
Peakimu npucoeanHeHNA
(ruppupoBanue,
rajJoreHNpOBaHME,
TUIpaTanus), OKUCICHUS U
MOJIMMEPHU3alUU aJIKEHOB.
IIpaBuiio MapkoBHUKOBA.
BricokomornekymsipHbie
COEJIHEHUSL.
KauecTBeHHBIE peakuy Ha
JIBOMHYIO CBSI3b.
AnkaaueHs! (IMEeHOBbIE
yrieBogopoasl). zomepus
W HOMEHKJIaTypa. J{nBUHMI
(6yraauen-1,3). Uzomnpen
(2-metunbyraauen-1,3).
Cornpspk€HHBIE TBOMTHBIE
cBa3u. [lonyuenue u
XUMUYECKHE CBOMCTBA
ankagueHoB. Peakuuun
MPUCOECTUHEHUS
(rajoreHupoBaHus) U
HOJMMepHU3aluu
AJIKaJUEHOB. AJKUHBIL.

MIPOCTPAHCTBEHHOE
CTPOEHHE MOJICKYJIbI
9TUJICHA Ha OCHOBE
IIpeACTaBICHUN O

THOPHUIU3AIIH

aTOMHBIX opOuTanen
yrieposa.

N306paxaTh CTPyKTYpHBIC
bopmyIbl

AJIIKEHOB " ux

HN30MEPOB, HAa3bIBATh ATKCHBI
10 MEXAYHapOAHOU
HOMEHKJIATYPE, COCTABIISATh
(hOpMYITBI AJIKEHOB TI0 X
Ha3BaHUSIM.

CocTaBiisiTh ypaBHEHHS
XUMHUYECKUX

peaknuii, XapaxkTepy

XHUMHUUYECKHE CBOMCTBA
AJIKCHOB.

[onyyats 3TUINIEH.
Jlokxa3pIBaTh HENPEAEIbHBIH
XapakTep ITHICHA c
ITOMOIILIO KAYeCTBEHHOM
pPEeaKIuy Ha KpaTHBIE CBSI3H.

00yJaromuxcs K
LICHHOCTHOMY aCIIEKTY
H3y4aeMBbIX Ha ypoKax
SIBJICHUH, OpraHU3amus ux
paboTsI ¢ monyyaeMoi Ha
YpOKE COLIMaIbHO 3HAYUMOU
nHpOpManueH;

MIpUMEHEHHE Ha YPOKe
JIUCKYCCHI, KOTOpBIE Nat0T
YYaIIuMCs BO3MOXKHOCTh
pHOOPECTH OIBIT BEICHUS
KOHCTPYKTHUBHOTO JIMAJIOTa;
MPUMEHEHHE Ha YPOKe
rpyNnoBoit paboTkl, KOTOpas
YYUT IKOJbHUKOB KOMaHI[HOﬁ
paboTe U B3aMMOJACUCTBHIO C
JIPYTUMHU E€TbMU;
MIpUMEHEHHE Ha YPOKe paboThI
B Mapax, KOTopasi y4uT
IIKOJIbHUKOB KOMaHIHOM
paboTe 1 B3aNMOACHUCTBHIO C
JIPYTUMU ETHMH.

ontent.apkpro.ru/
lesson/4038171e
4158-4bd1-2e98-
18dc1cfb9399
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2.3

ApomaTtnueckue
YTIIEBOIOPOIBI

AnetTwiieH (3THH) U €TO
romoJoru. M3omepus u
HOMEHKJIaTypa.
MexkiiaccoBast U30Mepusl.
Sp-I'ubpuauzanusi.
Xumuyeckue cBocTBa
aJKUHOB. Peakuuu
MIPUCOCTMHEHUS,
OKHCIICHHS U
MOJIMMEPH3aIAN alTKHHOB.

ApeHsbI (apoMaTHIecKue
YIIeBOA0POb1). M3oMmepus
Y HOMeHKJatypa. benzon.

ben3onpHOE KOIBIIO.
Touyon. Uzomepust
3aMECTHUTEIICH.

XHUMHUYECKHE CBOMCTBA
OeH30J1a ¥ €r0 TOMOJIOTOB.
Peakuuu 3amenieHus
(TanoreHupoBaHue,
HUTPOBAHUE), OKUCIICHUS H
MIPUCOCTUHEHHUS apCHOB.
Ilectunmael. ['eHeTnueckas
CBSI3b APEHOB C JPYTHUMHU
YTIIEBOIOPOIAMH.

OOBACHATD AIEKTPOHHOE U
MPOCTPAaHCTBEHHOE
CTPOEHHE MOJIEKYJIbI
OeH3ora.
H300pakaTh CTPYKTYPHYIO
hopmyny O6eHzoa IByMs
croco0amu.

OOBSACHATS, KaK BOICTBa

OcH30J1a 00YCIIOBIICHBI

CTPOCHHEM €TI0 MOJICKYJIBI.
CocCTaBIATh ypaBHEHUS
peakuui, XapakTepU3yoLuX
XMMHUUYECKHE CBOICTBA
0eH30I1a 1 €er0 TOMOJIOTOB.

[puBnevyeHre BHUMAHUS
oOyJaromuxcs K
LEHHOCTHOMY aCTIEKTY
U3y4aeMbIX Ha ypoKax
SIBJICHUI, OpraHU3alus UxX
paboTsI ¢ monyyaeMoi Ha
YpOKE COLIMAJIbHO 3HAUUMOU
nHpOpMaNneH;

CTUMYJISILUSL ¥ IOAIEPKKA
paszHoobOpa3HOH
M03HABATENBEHOH aKTHBHOCTH
pebeHKa, MOJI0KUTEIBHOS
IMOLMOHATBEHOE
NOJAKPEIJICHUE PAa3JIMYHbIX e
IIPOSIBICHUI, CO3JaHKe
YCIIOBHIA JIsl €€ Pa3BUTHSL
YBEJINYCHUE TOJH

CaMOCTOSATENFHON pabOTHI
y4alumxcs B mporiecce
00y4YeHHS, YCUIICHUE POJTH
YMEHUN U HaBBIKOB
CaMOCTOSITENbHOM
OpraHu3anvu y4aliuMucs
cBOEi yueOHO-
MM03HaBaTEIbHOU
JeSITETbHOCTH.
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[Ipupoaubie
94 HUCTOYHUKHA 3 1
YIIIEBOAOPOAOB M UX
nepepaboTka
Hroro mo pazneny 13

Pasnen 3. Kucjiopoacoaep:xkamue opranmdeckue coeiMHeHUs

3.1 Crupter. @enon 3

[TpuponHbIe HCTOYHUKH
YTIE€BOJOPOIOB.
Ipuponusnii ra3. HedTs.
[MomryTHBIE HETIHBIC
ra3bl. KameHHbI yroms.
Iepepabotka HEDTH.
INeperonka medtu.
PextudukannonHas
KOJIOHHA. beH3uH.
Jlurpouns. Kepocus.
Kpexunr
HeTenpoayKTOB.
Tepmuueckuit 1
KaTaJINTHYECKUI
kpexuHru. [Tupomnms.

Kucnoponaconepxamue
OpraHUYeCKHe
COeIMHEHUSI.
OnHOaTOMHEIE
MpeJIeTbHBIC CIIAPTHL.
OyHKIIMOHANBHAS TPYIIIa
crpToB. M3oMepus u
HOMEHKJIaTypa CIIUPTOB.
MeraHon (METHUIOBBIN
CrupT). DTaHOT (STHUIIOBBIH

XapakTepu3oBaTb COCTaB
MPUPOJHOTO rasza u

MIOITY THBIX
ra3oB.

HE(PTIHBIX

XapakTepu30BaTh CIIOCOOBI
nepepaboTku HeTH.
OOBACHATD OTIINYHe
OeH3uHa NPsIMOi eperoHKu
OT KPEKHUHra.

H3zobpaxkaTh 00mIIyIO
(hopMyITy OTHOATOMHBIX
Tpe/IeNbHBIX CIIUPTOB.
OOBsICHATH 00pa3oBaHMe
BOJOPOIHOM

CBSI3M U €€ BIMSIHUE HA
¢u3ugeckre CBONHCTBa
CIHPTOB.

CoCTaBIATh CTPYKTYPHBIE
(OpMyJIBI CIIUPTOB U MX

[IpuBneuenne BHUMaHUSA
oOygaromuxcs K
LIEHHOCTHOMY acCIIeKTy
HM3yJaeMBIX Ha YpOKax
SABJICHU, OPTaHU3ALINS FX
paboTsI ¢ moyyaeMoi Ha
YPOKE COLIMAJIBHO 3HAUUMOU
nHpopmanueii;

NIpUMEHEHHE Ha ypOKe
JIUCKYCCHI1, KOTOpBIE 1at0T
y4YaIIuMCsl BO3MOXKHOCTh
PHOOPECTH OMBIT BEICHUS
KOHCTPYKTUBHOTO JAHAJIOTa;
MIPUMEHEHHE Ha YPOKe
TPYIIIOBOH pabOTHI, KOTOpas
YYUT IIKOJFHUKOB KOMaHTHOU
paboTe 1 B3aNMOACHUCTBHIO C
JIPYTUMH JCTHMU;
IPUMEHEHUE Ha ypoKe PaboThI
B Iapax, KOTOpast y4uT
HIKOJIbHUKOB KOMaHAHOU
paboTe u B3aUMOICHUCTBHUIO C
JPYTHUMU IETbMHU.

[ToOyxneHne 00ydaronIuxcs
coOoaTh Ha YpOKe
OOIIETTPUHATHIE HOPMBI
MIOBE/ICHUS, TIpaBHJIa OOIICHUS
CO CTapUINMH U
CBEPCTHUKAMH, IPUHIINIIBI
y4eOHOHM TUCIUITIIMHBI 1
CaMOOpraHU3aLuH;
BKJIIOUCHHE B YPOK UTPOBBIX
HPOLEAYP C LEJIBIO

https://lesson.ed

u.ru/04/10

https://academy-
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coupt). [lepBUUHBIH,
BTOPUYHBIN U TPETUUHBIN
aTOMBI yTIIepoAa.
Bonoponnas cBs3b.

ITony4yeHnue u xuMuueckue
CBOMCTBA CIIUPTOB.
CrimproBoe OpoxeHue.
DepMEHTHI.

BognoponHsie cBs3u.
®du3noIorHYecKoe
JIEUCTBHUE METaHOJIa U
3TaHoJa. AJIKOTOJIU3M.

MHOTroaTOMHBIE CITAPTHL.
DTUJICHTJIUKOJIb.
I'munepun. Xumuueckue
CBOMCTBA NPEACIbHBIX
MHOTOaTOMHBIX CIIUPTOB.
KagecTBenHast peakuus Ha
MHOTOQTOMHBIE CITUPTHI.

®DeHoubl. ApoMaTHIecKue
CcrupThl. XUMHYECKUE
cBoiicTBa peHoNa.
KagecTBenHast peakuus Ha
(henou.

N30MEpPOB, HA3bIBATH CITUPTHI
10 MEKIYHAPOJHOU
HOMEHKJIAType.

OOBSICHATD 3aBUCHMOCTb
CBOMCTB CIIUPTOB oT
Ha4ust QyHKIIMOHAIBHON
rpymmsl (—OH). CoctaBnsaTs
YpaBHEHHUsI pEeaKIHH,
XapaKTepU3yIOIINX CBOHCTBA

CIIUPTOB U ux
MIPUMEHEHHE.
XapaxkTepu3oBaTh

(usmonornueckoe aeucTBrIe
METaHOJIa 1 3TaHOJIA.
OOBSICHATH 3aBUCHMOCTD
CBOHCTB (peHOJIA OT CTPOCHHUS
€ro MOJICKYJIBI, B3aUMHOC
BJIMSTHHE aTOMOB B MOJICKYJIE
Ha npuMepe dheHoa.
CocCTaBiATh ypaBHEHUS
peakLui, XapakTepU3yOLUX
XMMHMUYECKHE CBOICTBA
(heHomA.

MOAJEPIKAHUS MOTUBALIMH
00y4YaroInXCsl K MOJYIEHHIO
3HAHUH, HATAXKHBAHUIO
MO3UTUBHBIX MEXKITMIHOCTHBIX
OTHOIICHUH B KJIaccCe.

3.2

Anpaerumpl.
KapOoHOBBIE KUCITOTHI.
CrnoxHble 3¢upbl

KapOouumnbHbIe
COC/IMHEHHUSI.
KapOonmipHas rpymma.
AJnbIeruaHas rpyrrma.

Anpnerunsl. KeToHBI.
N3omepus u
HOMEHKJIaTypa.

CocraBnsiTh OPMYJIIBI
N30MEpPOB U TOMOJIOTOB
AJIBJETHIOB U HAa3bIBATh X
10 MEX[yHapOHOH
HOMEHKJIaType.

OOBSICHATH 3aBUCHMOCTD
CBONCTB aJIBAETUIOB oT
CTPOCHHMS nx

[IpuBneveHre BHUMaHUS
00y4Jarmuxcs K
LEHHOCTHOMY aCIIeKTy
H3y4aeMBbIX Ha ypoKax
SIBJICHUH, OpraHu3amus ux
paboTsI ¢ moyyaeMoi Ha
YPOKE COIMAIBLHO 3HAYMMON
nHdopmanuei;
IIPUMEHEHHE Ha YPOKe
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[Tosnyuenue u xumu4eckue
CBOMCTBA aJIbAETU/IOB.
Peaxiuu oxucnenus u
MPUCOETUHEHUS
aNbJEeTUIOB.
KagecTBeHHbIe peakiuy Ha
AJbACTHIBI.

KapOoHOBBIE KHCIIOTHI.
KapOoxcunpHas rpynmna
(kapbokcorpyrma).
W3omepust u
HOMEHKJIaTypa
KapOOHOBBIX KHCJIOT.
OIHOOCHOBHEIE
npeJenbHbIe KapOOHOBEIC
kucnotel. [lomyuenue
OJTHOOCHOBHBIX
IpeaeabHBIX KapOOHOBBIX
KHUCJIOT. XUMUYECKHE
CBOMCTBA OJJHOOCHOBHBIX
MpeJeTbHBIX KapOOHOBBIX
KHCIOT. MypaBbpHHAsS
KHCJIOTa. YKCYCHast
KHCJIOTa. AIIeTaTHI.
CrnoxHbIe 3QUPHL.
Howmenknarypa.
[Tonyuenue, xumuyeckue
CBOMCTBA CIJIOKHBIX
a¢upoB. Peaknus
stepupukanym. [lenounoit
THPOJIN3 CII0KHOTO 3(Hpa
(ombuienue). XKupsbl.
TBEpabIE KUPBL, )KUJKHE
>kupbl. CHHTETHYECKHE

(hyHKIIMOHAJIBHOW TPYIIIBL.
[TpoBoANTH KaueCTBEHHbIE
peaKLuK Ha aJbACTHIbI.
CocTaBisiTh ypaBHEHHUS
peakuui, XapakTepU3yoLuX
cBoiicTB. CocTaBIsATh
YpaBHEHHUSI peakLuit
sTepuUKaLnH.

OOBSACHATH OHOJIOTHICCKYIO
poib xupoB. Cobiroaats
IpaBuiIa 6€30MacHOTO
oOpalleHus co CpeACTBaMH
OBITOBOM XMMHMU.

JIMCKYCCHUH, KOTOPBIE Tal0T
yYaIMCsi BO3MOXKHOCTb
MIPUOOPECTH OMBIT BEACHHS
KOHCTPYKTHUBHOTO JIHAJIOTa;
MIPUMEHEHHE Ha YPOKe
TPYIIIOBOH paboTHI, KOTOpas
YUYUT IIKOJHbHUKOB KOMAaHIHON
paboTe 1 B3aMMOIEHCTBHIO C
JIPYTHMH JETEMH;
MIpUMEHEHHE Ha YpOKe paboThl
B IIapax, KOTopast yIuT
HIKOJIbHUKOB KOMaHAHOU
paboTe U B3aMMOJACUCTBHIO C
JPYTUMHU IE€TbMU.




MOIOIINE CPEICTRA.

VYriaeBoasl.

Mounocaxapunsl. ['nroko3a.

Dpykro3a.
Onurocaxapusl.
Hucaxapunsl.

Caxapo3a.

ITonmucaxapunel. Kpaxmai.

OOBSACHATH OMONOTHIECKYIO
POJIb TIFOKO3BI.

[IpakTUvecku 1OKa3bIBATh
HaM4YKe (GYHKIIMOHATbHBIX
IPYII B MOJIEKYJIE TJIFOKO3bI.
OOBIACHATE, Kak
CBOMCTBa caxapo3bl CBS3aHbI C
HaTMYHeM (QyHKIIMOHAIBHBIX
rpyIim B e€ MOJeKyIie, u
Ha3bIBaTh 001aCTH

[oOyxneHne 00yqaronixcs
coOoIaTh Ha YpOKe
OOIIETIPUHATHIE HOPMBI
MOBEICHMSI, IPABUIIAa OOIICHUS
CO CTapLIUMHU U
CBCPCTHUKAMU, MPUHIIUIIBI
yueOHO# TUCIUIUIAHBI U

https://academyc

ontent.apkpro.ru/

CaMOOPIaHU3ALUY;
3.3 Yriaeroas 3 Koren. Peakius NPUMEHEHHUS CaXapo3bl. p T lesson/709ce43ad
. 11 CocTaBsTh ypaBHCHUS BKIIIOYEHHE B YPOK UTPOBBIX 0b6-4281-963b-
MOJIMKOHICHCALIUU. . MPOLENYP C LETbIO
X peaKIyii, XapaKTePU3YIOIINX 01d2e212d4d0
A4YCCTBCHHAA pCaKiusd Ha CBOICTBA CaxaposbL. noaaep KaHus MOTHBALIAU —_—

Kkpaxmai. Ilenmonosa. COCTaBIATh ypaBHEHHS 00yJaromuxcs K HOITYICHUIO
AUETHIIETION03A. peaxIuii THAPOIN3a Kpaxmana | 3HAHUH, HATAKUBAHUIO
Knaccuduxamnus BoIOKOH. M TIOJINKOHICHCAITHH MO3UTUBHBIX MEXIUYHOCTHBIX

MOHOCaXapua0B. OTHOILIEHUH B KjIacce

IIpoBOAUTH KaUECTBEHHYIO

pEaKIMIO Ha Kpaxmal.

Hroro no paznery 13

Pasnen 4. AzoTconep:kanime opraHuyecKue coeMHeHUs

4.1

AMUHEL
AMHHOKHUCIIOTEL. benkn

A3zoTtconepxaiue
OpraHn4ecKue
COEJUHEHUS. AMUHBI.
AmuHorpynmna. AHUINH.

l'[onyquHe U XUMHUYCCKHE
CBOIICTBA aHUJIMHA.

AMHWHOKHUCIIOTEI.
W3omepust u

OOBSACHATH 3aBUCUMOCTh
CBOWMCTB aMUHOKHUCJIOT OT
CTPOEHUS UX
(hYHKIIMOHATBHBIX TPYIIIL.
HaspiBaTh aMHUHOKHCIIOTHI 110
MEXAyHapOaHOU
HOMEHKJIATYpe U COCTaBIISTh
YpaBHEHHUsI peaKkLui,
XapaKTePU3YIONINX UX
CBOIICTBA.

[TpuBneueHne BHUMaHUA
00yJaroIuxcs K
LIEHHOCTHOMY acCHeKTY
HA3y4aeMBbIX Ha YPOKax
HBJ'IeHPIﬁ, OpraHu3anusa ux
paboThI ¢ moTy4aeMon Ha
YPOKE COIMaIbHO 3HAUMMOM
nHdopmanmei;
NIPUMEHEHHE Ha YPOKe
JIICKyCCHUii, KOTOpBIE JaloT

https://academyc

ontent.apkpro.ru/
lesson/0c608a594
c69-4481-839e-
9205f201b73e
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HOMEHKJIATypa.
bunonspHeIil HOH.
[MentuaHas (amugHAs)
rpynna. [lentunxas
(amMuyHas) cBS3b.
XuUMHUYECKUE CBOUCTBA

AMHHOKHMCIIOT. HCHTI/IZ[LI.

IMomunentrap:. I muimH.

Bbenxu. Ctpykrypa
0eTKOBOM MOJIEKYIIbI
(mepBH4Has, BTOpUYHAS,
TpeTHYHas,
YETBEPTUUHAS).
XUMHUYECKUE CBOMCTBA
6emnxoB. [leHarypanus u
TUIPOSIN3 OETIKOB.

L[BeTHBIE peaku Ha
6enku.

A3zoTcoaepixamue
reTepOLUKINUECKHE
coenuHenus. [Iupunus.
[Muppoun. [Mupumuaux.

[lypun. A3otucteie
OCHOBaHMSI.

HyxnenHoBble KHCIOTBI.
Hyxneorunst.
Kommnnemenraphsle
A30THCTBIE OCHOBAHUSI.

XuMHUs U 310pOBbE
YeNI0BeKa.
®apmaxosoruueckas
XUMHSL.

OOBSACHATH OMOIOTHIECKYIO
pOJIb OENIKOB U UX
NpeBpaIleHUH B OpraHu3Me.
[IpoBOIUTH I[BETHBIC PEAKIIMU
Ha Ocnku. OOBIICHATH
OHMOJIOTMYECKYIO POJIb
HYKJICHHOBBIX KHCJIOT.

YYaIIUMCSI BO3MOXKHOCTh
MprOOPECTH ONBIT BEICHUS
KOHCTPYKTHUBHOI'O JIUAJIOTA;
MPUMEHCHUE Ha YPOKE
IPYMIIOBOM pabOTHI, KOTOpast
YYHUT HIKOJIbHUKOB KOMaHIHOM
paboTe U B3aMMOAEHCTBHIO C
JIPYTUMH IETbMHU;
MIpUMEHECHNE Ha YPOKE PadOTHI
B T1apax, KOTOpas y4uT
MIKOJIbHUKOB KOMaHHOM
paboTe U B3aMMOICHCTBHIO C
JPYTUMHU IETHbMU.




Hroro no pazgeny
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Pasnen 5. BoicokoMoJIeKyJIsIpHbIE COeAMHEHUS

ITomumepsl. CTenens 1o

TepmonnacTuaHbIe
MOJIMMEPHI.
CrepeoperyIspHbie
nonumepsl. [lonusTrien.
[onunponunes.

[MonurerpadTopaTrIIcH.

TepmopeakTUBHbIE
MOJIUMEPBHI.
®denonopopManbaeruIHbIe
cmonsl . [TmacTmaccsr.

3anuceIBaTh ypaBHEHHSA
peaKnuii HoIMMepH3anu.
3anuceIBaTh YpaBHEHUS
peakiuii NOJIMKOHICHCAINH.

[oOy>xneHne 0OyJarommxcs
co0ITI0/1aTh Ha YPOKE
OOIIETPHHSATHIE HOPMBI
MOBE/ICHHSI, TIPABUIIA OOLIICHUS
CO CTapIINMU U
CBEPCTHUKAMH, TIPUHITHTIBI
y4eOHOHN TUCIIUIUIMHBL U

51 ITnacrmaccel. Kaydyku. 9 DEHOIIACTSL. 3HaTh NPUMEHEHHE KaydykoB | oo OPTAHIBAIUH, https://lesson.ed
' AMUHOIIACTSHI. /04/
Bosokna eHommacTEL s p“aS;HqHHX TEXHUACCKIX BKJIFOYCHHE B YPOK UTPOBBIX u.ru/04/10
. nesnei. 3HaTh OTIMYHS HPOIEIYP ¢ HENTHIO
. CHUHTETHYECKUX OT
[MpupoaHbIii KaydyK. NOJIJIepKaHKUsI MOTHBAIMH
HCKYCCTBEHHBIX BOJIOKOH.
Pe3una. O60HUT. B oOyyaromuxcs K HOJIyIeHUIO
jien. 3HAHWM, HAJTAKUBAHUIO
CuHTeTHYECKHEe KayIyKH. HOSHTHBHBIX
CuHTeTHYECKUE BOJIOKHA.
Kanpon. Jlascan MEKINYHOCTHBIX
Pacrio 3H' aBaTh ' OTHOIIEHHUH B KJ1acce
OpraHUYECKUE BEIECTBA,
UCTIONIb3Ysl KaueCTBECHHBIC
peaKIum.
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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KoanuecTBo 4acoB

IIpa
Kour P
HaunumenoBanue KTH
poJib
Pa3aeaoB U TEM Beer yecK
HbIE
MPOrpaMMbl 0 ne
padort
pado
bl
ThI

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH

11 KJIACC

OcHOBHOE
nporpaMmMHoe
cojlepsKaHue

OcCHOBHBIEC BH/IbI
IeATeIbHOCTH
yyauuxcst

CpencrTBo
peaaun3zanuun
BOCIIUTATEJILHOTO
NOTEHI[NAJIA

ypoka

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibH
ble pecypchl

11

CtpoeHue aToOMOB.
[lepronnueckuii 3aK0H
u [lepnonnueckas
CHUCTEMa XUMMUYECKUX
anemeHToB /1. U.
Menpeneena

Baxkueiinme xXuMu4eckrue
TIOHATHS B 3aKOHBI.
XUMHYCCKHAM DJICMCHT.
ATOMHBIN HOMED.

MaccoBoe uucio.
Hyxnunel. Pannonyknuast.
M3oTomnkl.

3aK0oH COXpaHEHUS MacChl
BEIIECTB. 3aKOH
COXpaHCHHUS U
MIPEBPAICHHS SHEPTUH.

Hdedext macchl.

IIepuoguueckuil 3aKoH.
DneKTpoHHAas
KOH(HUTyparys.
I'padmueckas 3neKTpoOHHAs
dbopmyna. Pacnipenenenue
AJIEKTPOHOB B aTOMaX
JJIEMEHTOB MaJIbIX U
OOJIBIINX TIEPHOOB, S-, P,
d- u f-anemenTsI.
JlanTaHoMIbI. AKTHHOM/IEI.

[lepeuuncnaTe BaxHelue
XapaKTePUCTHKHI
XUMHUYECKOTO
anemenTa. OOBSICHATH
paznuyuue MexKay MOHATUSIMU
«XUMHYECKHUI HIEMEHTY,
CHYKIIUA, «A30TOT.
[TpumeHsTH 3aKOH
COXpaHEeHHS MacChl BEIECTB
TIPH COCTABIICHUH
YpaBHCHHUIA XUMUIECKUX
peakmmit. OOBIICHATE, B YEM
3aKITI0YaeTCs (PH3MUCCKUHA
CMBICIT IOHATHUS
«BaJICHTHOCTBY». OOBSICHSTH,
YeM OIPENEISIFOTCS
BaJICHTHBIE BO3MOKHOCTH
aTOMOB Pa3HBIX JJIEMEHTOB.
CoctaBmaTh rpaduueckue
ANIEKTPOHHEIE (POPMYITBI
asoTta, pocdopa, kuciopoaa u
Cephl, a TaKKe
XapaKTepu30BaTh U3MEHEHUS
paarycoB aTOMOB
XUMHUYECKHX JIEMEHTOB T10

[TpuBnedenne BHUMaHUA
oOyJaromuxcs K
LIEHHOCTHOMY ACTIEKTY
N3y4a€MbIX Ha YpOKax
ﬂBHeHI/Iﬁ, opraHmsanus ux
paboThI ¢ moTyyaeMon Ha
YPOKE COIMaIbHO 3HAUMMOM
nHdopmanueii;

IIPUMEHEHHE HA YPOKE
JIICKyCCHUii, KOTOpBIE JafoT
YUaIIMCsl BO3MOXXHOCTh
MPUOOPECTH OTBIT BEICHUS
KOHCTPYKTHBHOTO JHAJIOTa;
IIPUMEHEHHE HA YPOKe
IpyNIIoBOi paboTHI, KOTOpas
YYUT IKOJIbHUKOB
KOMaH/IHOW paboTe u
B3aUMOJEHCTBUIO C IPYTUMHU
IEThbMU,

MIPUMEHEHNE Ha YPOKE PabOTHI
B T1apax, KOTOpas y4uT
IIKOJILHUKOB KOMaHTHOH
paboTe 1 B3aMMOJIEHCTBHIO C
JIPYTHUMH JIETBMH.

https://lesson.ed

u.ru/04/10
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1.2

1.3

CtpoeHue BeliecTna.
MHuoroob6pasue
BEIIECTB

XUMUYECKUE PEAKIINU

HckyccTBEeHHO
TIOJTyYEHHBIE 3JIEMEHTBHI.
BanentHocTs. BanentHbie
BO3MOKHOCTH aTOMOB.

CrpoeHue BelecTBa.
Honnas cBs3b.
KoBanenTHas (monsapHas u
HETIOJISIpHAST) CBSI3b.
OnexTpoHHas popmyra.
Merannndeckast CBS3b.
Bonoponnas cBs3b.
I'mbpuu3anms aTOMHBIX
opOwuraneii. Kpucramsr:
aTOMHBIE, MOJICKYJISIPHBIE,
HOHHBIE, METAJUINYECKHE.
DnemMeHTapHas sueika.
Homumopdusm.
[Homamopdusie
MOIU(PUKAIIHH.
Amnotponus. U3omepust.
T'omonorus. Xumuueckuit
CHHTE3.

XUMIYECKUE PEAKIINH.
OKUCIHUTENBHO-
BOCCTaHOBHTEIIEHBIC
peakuuu. Peakiumn
Pa3JI0KEHUs, COSTUHEHUS,
3aMelleHus1, oOMeHa.
DK30TepMUIECKHUE U
SHIOTEPMHYCCKHE
peaximu. OOpaTuMble 1
HEOOpaTHUMBIC PEaKIIHH.
TemnnoBoit a¢dexr

nepuojaM U A-rpynmnam
NEePUOANYECKON TaOIHIIBI.

OOBACHATH
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT OPTaHHYCCKUX U
HEOPTaHIMYECKUX
COEIMHEHUU C TIOMOIIIBIO
MpeJCTaBICHAN O
rudpuIU3anuy opouTaien
OOBACHATH 3aBHCUMOCTh
CBOMCTB BEIIIECTBA OT THIIA
€ro KpUCTAJUTMIECKOM
PEIETKHU.

OOBSACHATH TPUINHEI
MHOT000pa3usi BelecTB

IlepeuncsTh NpU3HAKU, 11O
KOTOPBIM KJIACCHDUITUPYIOT
XUMUYECKHE PeaKIuu.
OOBACHITH CYITHOCTD
XUMUYECKOW peaKiyi.
CocTaBisTh ypaBHEHHUS
XUMHUYECKUX PeaKlni,
OTHOCSIIHNXCS K
ONpeIeIEHHOMY THITY.
OrnpenensiTb peakluio cpeabl
pacTBopa coJid B BOJIE.

[oOy>xneHne 0OyJarommxcst
coOoIaTh Ha YPOKe
OOIIETPHHSATHIE HOPMBI
MOBE/ICHHSI, TIPABUIIA OOLIICHUS
CO CTapIINMU U
CBepCTHI/IKaMI/I, HpI/IHI_[I/IHI)I
y4eOHOHN TUCIIUIUIMHBL U
CaMOOpTraHU3aIHH;
BKJIIOYEHUE B YPOK UTPOBBIX
MPOIIETYP C LEIBIO
MOJIIePIKAHHS MOTHBAIHH
00YyJaIOIIUXCS K MOTYICHHIO
3HAHMH, HAJTAXKUBAHUIO
MTO3UTHUBHBIX MEKITUIHOCTHBIX
OTHOIIIEHHH B KIIacCe

[IpuBneueHre BHUMaHUS
oOyJaromuxcs K
LEHHOCTHOMY aCIIeKTy
H3yYaeMbIX Ha YpOKax
SIBIIGHUH, OPTaHu3alMs UX
paboThI ¢ moTyYaeMoi Ha
YPOKE COIMaIbHO 3HAUUMOM
nHpOopManuei;
MIPUMEHEHHUE HA YPOKE
JIUCKYCCHI1, KOTOPBIE IAI0T
y4amuMcsi BO3MOKHOCTh
prOOPECTH ONBIT BEJICHHS
KOHCTPYKTHUBHOTO J1MAJIora,

https://lesson.ed
u.ru/04/10

https://lesson.ed
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peaxmmn. 3akoH ['ecca.

Tepmoxumudeckue
ypaBHeHus. Teriora
obpazoBanms. TemtoTta
CrOpaHusl.

CKOpOCTb XUMHYECKOH
peaxmum.
AKTHBUPOBaHHBIN
KOMIIICKC. 3aKOH
JEHCTBYFOIINX Macc.
Kunermueckoe ypaBHeHHE
peakuuu.

Karanu3. Katanuzatop.

Huruburop.

Karamurumaeckue pcaknuun.

XuMIYeCKoe paBHOBECHE.
punuun Jle llarense.

PactBopsl. lucnepcubie
cucTeMbl. PacTBOpEL.
I'pyboaucnepcHsie
CHCTEMBI (CYCIICH3UU U
smynscun). Kommonansie
pacTBOpHI (3011H).
Andpo307H.

Cnoco0bl BEIpasKeHUS

KOHIICHTpAalu pacTBOPOB.

MonsipHast KOHIEHTpauus
(MONAPHOCTB).

ONEeKTPOIHTEHI.
DNEKTPOTUTHYECKAS
mucconmanus. CTeneHp

CocCTaBIATh ypaBHEHHS
peakuuii ruaponnza
OpPTraHUYECKUX U
HEOPraHMYECKHUX BEILECTB

NPUMEHEHHE Ha YPOKE
IpYNIOBOM paboTHI, KOTOpast
YUIHUT HIKOJIBHUKOB
KOMaH/IHOH paboTe u
B3aUMO/ICHCTBUIO C IPYTUMHU
JEThMU;

MIpUMEHECHNE Ha YPOKE PaOOTHI
B I1apax, KOTOpasi y4uT
IIKOJIBHUKOB KOMaHJHOU
paboTe U B3aMMOAEHCTBHIO C
IOPYTHMH I€TEMH.




Jucconuanuu.

KoHncTanTa nucconuanuu.
BomopoaHslii moKka3aTens.
Peaxnuu nonHoro ooMeHa.

T'uaponu3 opraHuuecKux
BemecTB. ['uaponus conen.

DNEeKTPOXHUMHUUECKHE
peakuuu. I'anbBaHUYECKUIT
3JIeMEHT. DNEeKTPOIbI.
Amnon. Karox.

AKKYMYJISTOD.
TonnuBHBIN 3JIEMEHT.
DNEKTPOXUMHUSL.

Psn cranmapTHBIX
AIEKTPOIHBIX
MTOTCHIINAJIOB.
CraHnmapTHBIC YCIOBUSL.
CrangapTHbIN
BOJIOPOJIHBIN IEKTPOL.

Koppo3sus metamnos.
Xumuueckas u
IIEKTPOXUMHUYECKAs
KOPpO3HsL. DNEKTPONIH3.
DNEKTPOIN3 BOIHBIX
pacTBOPOB. DIEKTPOIIU3
pacIiaBoB.

Hroro no pasneny 13
Pasnen 2. Heopranuueckasi XuMust
Mertamst. Criocosl XapakTepu3oBath 06IIHe IIpueneuenye BHAMARNS https://lesson.ed
2.1 Mertamisl 6 00y4aroIuXcs K

TIOJTYYCHUA METAJJIOB.

CBOMCTBAa METAJIIOB U

LHEHHOCTHOMY ACHCKTY
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JIérkue u TsOKENBIC
MeTaJlIbl. JIerkomnaBkue u
TYrOIUIaBKUE METaJLIbI.
MertanaudecKkue 2IeMEHThI
A-u b-rpynmn.

Mens. HHuak. Turan.
Xpom. XKenezo. Hukens.
IInaTmna.

Cmnassl. Jlerupyrouue
nobasku. YépHbie
meTasuibl. LIBeTHBIE
MeTaiuiel. YyryH. Crais.
JlernpoBaHHBIE CTAJIH.

Pa3bICHATH HX Ha OCHOBE
MpeCTaBICHU O CTPOCHUU
aTOMOB METAJLIOB,
METAJUTHYECKOM CBS3H U
METaJNIMYECKOM
KPUCTAIITUYECKON peiéTKe
XapakTepu3oBaTtb
XAMHUYECKHE CBOMCTBA
MeTaiuioB |A—IIA rpynm
AJTIOMHHHUS, COCTABIISTh
COOTBETCTBYIOIINE YPAaBHCHHS
peakimii. OOBSICHATH
0COOCHHOCTH CTPOCHUS
ATOMOB XUMHUYCCKUX
3JIEMEHTOB b-rpynn
HEPUOANYECKOH cucTeMsl [
U. Menneneea. CocTaBIsATh
YpaBHCHHSA peaxIui,
XapaKTepU3YIOIINX CBOMCTBA
Me/Id, INHKa, THTaHa, XpoMa,
kenesa. [IpenckaspiBaTh
CBOMCTBA CIIJIaBa, 3Has €0
COCTaB.

n3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3aIys ux
paboThI ¢ moTyyaeMon Ha
YpOKe COLMaIbHO 3HAYUMOMN
nHdopmanuei;

NPUMEHEHHE Ha yPOKe
JIUCKYCCHI, KOTOpBIE JAlOT
ydamummes: BO3MOKHOCTb
PHOOPECTH OIBIT BEICHUS
KOHCTPYKTUBHOT'O THAJIOTA;
NPUMEHEHHE Ha yPOKe
IpynIoBoi paboThl, KOTOpas
YUYUT IKOJIbHUKOB
KOMaH/IHOH paboTe u
B3aUMOJICHCTBUIO C IPYTUMU
IETHMH.

2.2

Hewmeraiel

OKCHUIBI ¥ THAPOKCHIIBI
METAJUIOB.

Hemeramnel. [TpocTeie
BEIIIeCTBA — HEMETaJLIbI.
Yrnepon. Kpemunii. A3or.
®ocdop. Kucnopon. Cepa.
®drop. Xnop. Kucnorusie
OKCH/IBL.
Kucnopoaconepxarue
kuciotsl. CepHasi KMCIIOTA.
A30THas KUCJOTa.

Bonoponnbie coenuHeHHst

XapakTepu3oBarb 0011He
CBOIfCTBa HEMETAJUIOB H
Pa3BSICHSTH UX HA OCHOBE
NPEICTaBICHUI O CTPOCHUH
aTtoMa. HazpiBats oGmacTu
NPUMEHCHHUS BaKHEUIINX
HEMETaJLIOB.

XapakTepu3oBaTh CBOMCTBA
BBICIIUX OKCHJIOB HEMETAJIIOB
1 KUCIIOPOJCOACPIKAIINX
KHCJIOT, COCTaBJISTh
YpaBHEHHS COOTBETCTBYIOIINX
peaxImii ¥ OOBACHATH UX B
CBETE MPEJCTaBICHUN 00

[MoOyxeHne 00yJarommxcst
co0JTI0/1aTh Ha YPOKe
OOIIENPHHSATHIE HOPMBI
MOBE/ICHHUSI, PABUIIA OOLICHUS
CO CTapIIUMU U
CBEPCTHHUKAMH, TIPUHIIHAIIBI
y4eOHOU TUCITUTUIMHBI U
CaMOOPTraHU3aI1H;
BKIIIOYCHHUE B YPOK MTPOBBIX
MPOIIETYP C LEIBI0
MOJIICPIKAHUS] MOTHUBAIUH
00yJaromuxcs K NOTYICHUIO
3HAHUH, HAIaKUBAHUIO

https://lesson.ed
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HEMCTAJLJIOB.

I'eneTnueckas cBsI3b
HEOPraHNICCKNX U
OPTraHNYCCKUX BEIUIECTB.

OKHUCITUTEIHHO-
BOCCTAHOBUTENIBLHBIX
peaxuax u
3NEKTPOJIUTUIECKOM
nqucconuanuu. CocTaBisTh
ypaBHEHHUS peaxiui,
XapaKTepU3yOLIIX
OKHCIIUTEbHBIE CBOICTBA
CEpHOM M a30THOM KUCIIOT.
XapakTepu3oBaTh U3MEHEHNE
CBOMCTB JIETy4UX
BOJIOPOAHBIX COSNHEHUH
HEMETAaJIOB TI0 Tlepruoay u A-
rpynmaM nepuogudecKon
CHUCTCMBI

MMO3UTHUBHBIX MEKINYHOCTHBIX
OTHOIIICHHUH B KJIacce

2.3

CBs3b HEOPTraHUYCCKUX
N OPraHnYCCKUX
B€IICCTB

I'eneTnueckas cBs3b
HEOPTaHUYECKUX U
OpraHUYECKHX BEIIECTB.

Jloka3pIBaTh B3aMMOCBSI3b
HEOPTaHUYECKUX U
OpraHUYECKUX COCIUHEHUM.
CocTaBJATh YpaBHEHUS
XUMUYECKUX PEAKIIUA,
OTpaXarolIuX B3aUMOCBSI3b
HEOPraHUYECKUX U
OpraHNYECKHX BEIIECTB,
00BSCHATH UX HA OCHOBE
TEOPHUU IEKTPOTUTUUECKON
JIUCCOLUALUU U
IpeICcTaBICHUH 00
OKHCIIUTEIILHO-
BOCCTaHOBUTENBHBIX
peakiusax. OObICHAT
Hay4YHbIE IPUHIIMUIIBI
[IPOU3BOJICTBA Ha IPUMEPE
MIPOU3BOJICTBA CEPHOM
KHUCIO0THI. [lepeuncnsath
MIPUHIIAITE XUMAYECKOTO
MIPOU3BO/ICTBA,
WCTIOJIb3YEMBIC TIPH

[MpuBneueHne BHUMaHUS
00yJaroIuxcs K
LIEHHOCTHOMY aCTIEKTY
N3y4aeMbIX Ha ypoKax
SIBTICHUH, OpraHu3amnus uxX
paboTHI ¢ moTydyaeMon Ha
YPOKE COIMaIbHO 3HAUMMOM
nHpOpManuel;

IIPUMEHEHNE Ha yPOKe
JIUCKYCCHI1, KOTOpBIE IAI0T
YYaIIuMCs BO3MOKHOCTh
IPUOOPECTH OMBIT BEICHUS
KOHCTPYKTHUBHOI'O AUAJIOTA;
IIPUMEHEHNE Ha yPOKe
IPYIIIOBOH paboTHI, KOTOpast
YUUT HIKOJILHUKOB
KOMaH/IHOH paboTe n
B3aUMO/ICHCTBUIO C IPYTUMHU
JIETBMH;

MIPUMEHEHNE Ha YPOKE PabOTHI
B T1apax, KOTOpas y4uT
LIKOJIbHUKOB KOMaH/HOM
paboTe 1 B3aUMOJICHCTBHUIO C
JPYTUMH IETbMH.

https://lesson.ed
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MOJyYeHUH YYyTYHA.
CocCTaBIsATh ypaBHEHUS
XMMUYECKHUX PEaKIUi,
MPOTEKAIOUX IPU
MOJy4eHUU YyTyHA U CTalu.

Uroro no pazneny

Paszgen 3. XuMus ¥ :KH3Hb

3.1 XUMHUA U KU3HDb

Hroro no pazneny

XumMuueckas
MIPOMBIIIJIEHHOCTb.
XuMudeckast TeXHOJIOTHS.

XUMHUKO-TEXHOJIOTUYECKHE
TIPUHIUIIBI
MIPOMBIIIJIEHHOT'O
MOJIyY€HHS METAIJIOB.
UépHas MmeTaJTyprus.
[IpousBonacTBO UyryHa.
JlomeHHas reys.
Arnomepanus.
IIpousBoxcTso cranu.

Kucnopoanslit koHBepTED.
Bbe3orxonHoe
TIPOU3BOJICTBO.

Cobnronate npaBmia
6e3omacHoil paboTHI co

cpencTBaMu OBITOBOW XMMHUH.

OOBACHATD MIPUIHHEI
XMMHUYECKOTO 3arpsI3HEHUS
BO3/1lyXa, BOLOEMOB U II0YB

[IpuBievyeHre BHUMaHUS
00yJaroIuxcs K
LIEHHOCTHOMY aCIIEKTY
N3y4a€MbIX Ha YpOKax
)IBHeHI/Iﬁ, opraHmsanus ux
paboThI ¢ moTyyaeMon Ha
YPOKE COIMaIbHO 3HAUUMOM
nHpOpManuei;
UCIIONB30BAHUE
BOCIHTATEIBHBIX
BO3MOXHOCTEH! COIepIKaHusI
y4eOHOro IpeaMeTa yepes
1oZI00p COOTBETCTBYIOLINX
3aj1a4 ISl peleHus;
UCIIOJIb30BaHHE
BOCIIMTATCIIbHBIX
BO3MOXHOCTEHN COAepKAHUS
y4eOHOro npeaMeTa yepes
NoA00p COOTBETCTBYIOLINX
NPOOJIEMHBIX CHTYAIM st
00CYXIIeHUs B KIacce;
NpUMEHEHHE Ha YPOKe
WHTEJUICKTYAJIbHBIX UID.

https://lesson.ed
u.ru/04/10
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OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 34 3



HOYPOYHOE IIVIAHUPOBAHUE

10 KUIACC
KonuyecTBo yacos
Ne JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero pecypcbl
padoThI padoThI
1 [Ipenmer oprann4eckoi Xumuu, € 1 https://academycontent.apkpro.ru/lesson/a9f3d1915ele-
BO3HUKHOBEHUE, pa3sBUTHE U 3HAYCHUE. 4e24-ac02-efb16fad49f6a
Teopust cTpoeHUs1 OpraHUYECKUX
5 < A M.E . 1 https://academycontent.apkpro.ru/lesson/c935a58cab0e-
coenquHeHuit A. M. bytieposa, eé
A yHIeP 4¢59-9dcf-20517ae4b52e
OCHOBHBIE I10JIOKEHHUS.
[IpencraBnenue o KiaccuPpUKaUu
OpPraHUYECKHUX BEILIECTB.
https://academycontent.apkpro.ru/lesson/726ee099e1a9-
3 Homenknarypa (cucrematuyeckas) u 1
410f-b8be-b4cb589aeadl
TPUBHAJIbHBIE Ha3BaHUSI OPraHUYECKUX
BEIIIECTB.
4 AJTKaHBI: COCTAaB U CTPOEHHUE, 1 https://academycontent.apkpro.ru/lesson/258ddc06ec23-
TOMOJIOTHUYECKUN psn. 473c-b3d7-ed82fcaddd02
5 MeraH 1 5TaH — npocTenIne 1 https://academycontent.apkpro.ru/lesson/258ddc06ec23-
MPENCTABUTEIIN AJIKAHOB. 473c-b3d7-ed82fcaddd02
6 AJIKEHEL COCTAB H CThOCHIE. CBONCTEA 1 https://academycontent.apkpro.ru/lesson/4038171e4158-
' TPOCHHE, 4bd1-298-18dc1cfb9399
OTWIIEH U IPOINMIIEH — MPOCTEMIINE
7 P P 1 https://lesson.edu.ru/04/10
MPEJICTAaBUTENIN AJIKEHOB.
[IpakTuueckas padora Ne 1. https://academycontent.apkpro.ru/lesson/53cd23792a45-
8 «ITomy4eHne ITUIICHA U U3YYEHUE €TO 1 1 43b1-9f67-7ebcdaf03ce0
CBOWCTB.
9 Ankanuensl. byranuen-1,3 u 1 https://lesson.edu.ru/04/10
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metunoOyraauen-1,3. [Tomydyenue
CHHTETHYECKOTO Kay4qyKa M PE3HHBI.

AJKUHBL: COCTaB X1 OCOOEHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKUI PSI.

10 .. https://lesson.edu.ru/04/10
AneruieH — npocreimuni
IIPEJICTaBUTEIb AJTIKUHOB.
11 Brrunciienus no ypaBHeHUIO https://academycontent.apkpro.ru/lesson/7dada0278448-
XUMHUYECCKON peakuuu. 418f-b416-fbaledd4ab6d
12 ApeHbl: OE€H3011 ¥ TOITYOIL. https://academycontent.apkpro.ru/lesson/d86d7d00d5b4-
TOKCUYHOCTD apcHOB. 491d-aded-c3ddal9feefd
['enernueckas cBsA3b yIiI€BOAOPOJIOB,
13 MPUHAIESKAIIUX K Pa3IUYHBIM https://lesson.edu.ru/04/10
KJIaccam.
[IpupoHbIE HCTOUHUKHU
14 YHICBOAOPONOB: IPHPOILIN Tas X https://lesson.edu.ru/04/10
NOIMYTHBIE HEPTSAHBIE ra3bl, HEPTH U
HPOIYKTHI €€ epepadoTKH.
[Ipupoanble HICTOYHUKHN
15 YrI€BO/I0PO/IOB: NIPHPOMHBIH ras H https://lesson.edu.ru/04/10
NOMYTHBIE HEPTSAHBIE ra3bl, HEPTH U
IPOIYKTHI €€ epepadoTKH.
16 KonrpoaHas pabora o pasierty https://lesson.edu.ru/04/10
«YTJIeBOAOPOABD».
17 [IpenenbHble OTHOATOMHBIE CIIUPTHI: https://academycontent.apkpro.ru/lesson/5439c18b7440-
METAHOJI ¥ 3TaHoJI. BogopoHas CBsi3b. 4b6f-bf84-c04fad71694f
18 MHOroaroMHbI€ CIUPTHI: https://academycontent.apkpro.ru/lesson/461aa9c8cOef-
OTHJICHTTIMKOJIb U TTIUIIEPHH. 4827-a8e5-d12a0bedc826
19 DeHOII: CTPOCHUE MOJIEKYJIBI, https://academycontent.apkpro.ru/lesson/649883b87c5f-
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¢u3nueckre 1 XUMHYECKUE CBOMCTBA,
[IPUMEHEHUE.

4f16-896e-10a2278b08f1

Anpaeruapl: GopMaIbIACTHA U

https://academycontent.apkpro.ru/lesson/8664b3190ba3-

20 areraabaerun. AeToH. 4945-b076-cb7ae5858b90
OZIHOOCHOBHBIE MPEICTbHBIC https://academy-
21 KapOOHOBBIC KUCJIOTHI: MypaBbHHAS H content.apkpro.ru/lesson/b4feaa043438-4b57-a3ec-
YKCyCHas. ba0f9fe63c0d
[IpakTuyeckas padora Ne 2. «CBoiicTBa https://academycontent.apkpro.ru/lesson/9834d408386d-
22 .
pacTBOpa YKCYCHOM KMCIIOTBI». 444a-8de3-7efba8b98cdb
CreapuHOBas U OJICMHOBAs KUCIIOTHI,
23 KakK IPEICTaBUTEIIN BBICIINX https://lesson.edu.ru/04/10
KapOOHOBBIX KHCIIOT.
MBpli1a Kak COJIM BBICIIUX KapOOHOBBIX
24 . P https://lesson.edu.ru/04/10
KHCJIOT, IX MOIOIIIee JCHCTBUE.
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
o5 KapBOHOBLIX KHCOT. THApOIHs https://academycontent.apkpro.ru/lesson/71ac43f2a0d4-
P P 4945-a0eb-1e59cd5fAdof
CIIOKHBIX 3(PUPOB.
26 JKupsl: Tunponns, NnpruMeHEeHue, https://academycontent.apkpro.ru/lesson/71ac43f2a0d4-
Ouosiornyeckas pojib KHUPOB. 4945-a0eb-1e59cd5f4d9of
VYrieBoibl: cocTaB, KiacCupUKaIHs.
27 BaskHeiilie peCTaBHTeNN: NIoKo3a https://academycontent.apkpro.ru/lesson/709ce43adeb6-
P ' ’ 4281-963b-01d2e212d4d0
bpykTO3a, caxaposa.
Kpaxman u nemntono3a kak IpupoHbie
28 P . pHpoA https://lesson.edu.ru/04/10
MOJIUMEPHI
KonTpoabsHas padora no pasjaeiy
29 «Kucaopoaconepxammue https://lesson.edu.ru/04/10
OpraHuYecKue coeJMHEHUD).
30 AMWHBI: METUJIAMUH U aHUJTUH. https://academycontent.apkpro.ru/lesson/0c608a594c69-
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[IpoBepounas pabora.

4481-839e-9205f201b73e

AMUHOKHUCIOTHI KaKk aM(pOTEepHbIE

https://academycontent.apkpro.ru/lesson/c2f2f3d743d1-

31 OpPTaHWYECKHUE COCTUHEHUS, HX 1
4873-ace0-78ecab009628
O6uonornyeckoe 3HaueHue. Ilentumpl.
benku kak npupoHbIe https://academycontent.apkpro.ru/lesson/c2f2f3d743d1-
32 BBICOKOMOJIEKYJISPHBIE COETUHEHHS. 1 4873-ace0-78eca6009628
HUToroBasi KOHTpPOJILHAsA padoTa.
OcHOBHbIE TOHATUS XUMHUH
33 . 1 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
OcHOBHBIE METO/IBI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM. 1 https://lesson.edu.ru/04/10
[ImacTmacchl, KaydykH, BOJIOKHA.
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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n/n

Tema ypoka

11 KJIACC

KoanuecTBo 4acoB

Bcero

KonTpoabu
ble paboThI

IIpakTH4yec
KHe
padoTshI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpAIHsi aTOMOB.

[Tepuonuueckuii 3akoH u Ileproauueckas
cucTeMa XMMHUYEecKuX ieMeHToB /. 1.
MemnneneeBa, X CBsI3b C COBPEMEHHOI
TEOPHUEN CTPOEHUS aTOMOB.

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XMUMHYECKHX 3JIEMEHTOB U MX COEOUHEHUHN MO
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /[.M1. Meneneesa B
Pa3BUTHU HAYKH.

CrpoeHue BeniecTBa. XMMUYECKasi CBS3b, €€
BU/JIbI; MEXaHU3MBbI 00pa30BaHUS KOBAJIEHTHOM
cBsa3u. BogoponHas cBs3b.

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHHUSI.

[TonsTHE O AUCTIEPCHBIX cUcTeMax. VICTHHHBIE

" KOJUJIOUJHBIC PACTBOPHI. MaccoBas mois
BCIICCTBA B paCTBOPC.

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

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

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

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

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

https://lesson.edu.ru/04/10
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX coenHeHui. ['eHeTnueckas
CBsI3b HEOPTaHWYECKHX BEILECTB, PA3IMIHBIX
KJIaCCOB.

https://lesson.edu.

ru/04/10

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEIIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALICHUS] SHEPTUU NIPU
XUMHYECKHUX PEAKLIMSIX.

https://lesson.edu.

ru/04/10

CkopocTtb peakiu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

https://lesson.edu.

ru/04/10

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN.

DJeKTpoIMTHYECKas auccoruanus. [lonstue o
BOIopoJHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPTraHUYECKUX U HEOPTAaHUYECKUX BEIIECTB.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
[TonsiTHE 00 35IEKTPOIM3€E PACILIABOB U
pacTBOPOB CONEH.

KontponbHas padoTa mo pazaeny
«TeopeTndeckue OCHOBBI XUMH.

https://lesson.edu.

ru/04/10

https://lesson.edu.

ru/04/10

https://lesson.edu.

ru/04/10

https://lesson.edu.

ru/04/10

14

Mertamibl, ux nosnoxkenue B [leprnoanueckoit
cHUCTeMe XUMUYeCcKux anementoB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3nyecKue CBOUCTBa
METAJIJIOB.

https://lesson.edu.

ru/04/10
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15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P
HalpsHKEHUH METalsIoB.

https://lesson.edu.

ru/04/10

16

17

18

XUMHYECKHE CBOMCTBA BaKHCHUIIINX METAJIJIOB
(HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,
AIIOMHUHUI) U UX COEIMHEHUM.

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCTUHEHUN.

XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a U UX
COCTUHEHUN.

https://lesson.edu.

ru/04/10

https://lesson.edu.

ru/04/10

https://lesson.edu.

ru/04/10

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramnb»".

https://lesson.edu.

ru/04/10

20

21

22

Hewmeramibl, ux nonoxexnue B [leproaiueckoit
CHUCTEME XUMUYECKuX dieMeHToB /1. U.
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS
aTOMOB.

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOPO/JIa, Cephl, pocdopa u yriaeposaa).
XUMHYECKUE CBOWMCTBA TaJIOT€HOB, CEPBI U X
COEIMHECHUM.

https://lesson.edu.

ru/04/10

https://lesson.edu.

ru/04/10

https://lesson.edu.

ru/04/10

23

XuMHyeckue cBoicTBa a3oTa, pochopa u ux
COCTUHEHUN.

https://lesson.edu.

ru/04/10

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
UX COeOUHEHUH.

[IprumeHeHne BaKHEUIINX HEMETAJUIOB U UX
COEeIMHEHUI.

https://lesson.edu.

ru/04/10

https://lesson.edu.

ru/04/10

26

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110

https://lesson.edu.

ru/04/10
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Tteme «Hemerasuiely. Beruncnenus mo
YpaBHEHUSM XUMUYECKUX PEaKIUN U
TEPMOXHUMHUYECKHE PACUETHI.

[Ipaktuyeckas padora Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 https://lesson.edu.ru/04/10
"Hemetanmasi"».

28 KonTponbnas pabota no remam «MeTtauib» U 1 https://lesson.edu.ru/04/10
«Hemertaibny.

29 Heoprannueckue u opraHu4ecKue KMCIOTHI. 1 https://lesson.edu.ru/04/10
Heoprannueckue 1 opraHM4ecKkue OCHOBaHHUS.
AmMoTepHbIC HEOPTaHUYECKHE U

30 OpraHuvecKue coeAnHeHus. [ 'eneTnueckas 1 https://lesson.edu.ru/04/10
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BELLECTB.
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,

31 HYHEPTeTUYECKON U MUIIEBON O€30MacHOCTH, 1 https://lesson.edu.ru/04/10
Pa3BUTHUU MEIUIUHBI.
Hrorosasi KOHTpoOJIBbHAs1 padoTa.
[IpencraBiaenust 06 0OIMMX HAYUHBIX

32 NPUHIHANAX TPOMBIIIICHHOTO HOJTYYEeHUS 1 https://lesson.edu.ru/04/10
BOKHEHIINX BEILIECTB.

33 YennoBek B MUPE BEIIECTB U MATEPHUAIIOB. https://lesson.edu.ru/04/10

34 XUMUA U 370POBBE YEIOBEKA. https://lesson.edu.ru/04/10

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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YYEBHO-METOINUYECKOE OBECIIEYEHHME OBPA30OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Xumus, 10 knace/ I'abpuensa O.C., OctpoymoB N.I'., CnagkoB C.A., AkimonepHoe obmiectBo «M3naarensctBo «lIpocBemenne»,2021 r
Xummus, 11 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., AkimonepHoe obmectBo «M3natenpctBo «lIpocBemenue»,2021r.
METOINYECKHUE MATEPUAJIbI JIJISA YYUTEJIA
Xumus (6a30BbIiiypoBeHb). Peanu3zanus oOpa3oBanus: Mmeroandeckoe mocodue s yuurens / Kapepuna A. A., [Tuayruna I'.B.; mox pen.I'. B.
[Muuyrunoii. M. : ®I'BHY «MHcTtutyT crpareruu pa3sutus oopasoanus PAOy, 2022 81 c.:um.
Xumust. 10-11 xnaccsl. Meroanueckue pexomenaanuu. ['apa H.H.
Xumus. 10 knacc. «KoHcTpykTop» Tekymiero koutpois. Kazanues F0.H.
Xumusi. 10—11 kmacesl. Jlunaktudeckuit Matepuai. Panenkuit A.M.
Xumus. 10—11 knaccesl. 3agaunuk ¢ «nomomHukoMy. ['apa H.H., 'abpycesa H.I.
Xumus. Ypoxku B 10 xnacce. 'apa H.H.
Xumus. 10 knacc. BuaeoaemoncTpanuu.
III/I(I)POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/rabochie-programmy/
N3parensctBO «lIpocBemienrey» www.prosv.ru
Oenepanusi  MHTepHET-00pa3oBaHus, CeTEeBOE o0BbeIMHEHNE METOAMCTOB www.som.fio.ru
Poccuiickas Bepcust MexayHapoaHOro npoekta CeTb TBOPUECKHUX yUUTENeH it-n.ru
Poccuiickuii o6meo6pazoBarenbHbiit [Topran www.school.edu.ru
Enunas xomutekuus udpoBbIx 00pa3oBaTesIbHBIX pecypcoB www.school-collection.edu.ru
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