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MUWHUCTEPCTBO NPOCBEIEHUA POCCUMICKOM ®EJIEPAIIIN

MKOY Mauo-Tomckasa COLI

PABOYAS IPOTPAMMA
(ID 11767721)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb»

st ooyyaromuxcs 10 — 11 kmaccos



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHETO 00IIero oOpa3oBaHUs CPeCTBAMU YyUEOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmmMX weaed W MPUHLHIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATLHOIO HAYYHOTO MBIIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSIZH MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0oro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHHUA B JKU3Hb COLUYMA, MPOAOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUH Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuH BemecTB. CBeleHHs 00 H3y4yaeMblIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 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» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX MO3MUIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kkypcax 10 u 11 xmaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATENHLHON W MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICTUBATH WMH(GOPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX HCCIIEI0BATENIbCKUX 33/1au.B 1enom coxepkanue yd4eOHOTO
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSI MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMII MEXKIQYy HOBBIMH (PaKTaMM U  TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
oOy4Jarommxcs NPHUHATHIE NPOrpaMMOM MO XUMHUHU MOAXOAbl K OIpPEaeSIEHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMAaLHU, HEOOXOIUMBIX JIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XHMHUM KakK Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKH KaK 0OJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMM LEJSIMU W3Y4YEHUsS INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOpPOH
J€eKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUuuid, HEOOXOOUMBIX [UIsi HPUOOpETEHUs
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM  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. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAaO0OpOM 3HaHUM, a (YHKIMOHAIBHOM T'PaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
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 MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYaAIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
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 TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YyYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
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
HAIPaBJIEHHOCTH XUMHUHU, €€ BAXKHOM PONM B PEIICHUU TI00ANbHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MNPUOOPETEHHs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yudeOHOM maHe cpenHero ooOmero oOpa3oBaHUs Y4YEOHBINM MNpeaMeT
«XuMus», U3y4aeMblii Ha 0a30BOM YpOBHE, SIBJISIETCS OOs3aTENIbHBIM y4e€OHBIM
IPEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BeEIlecTB. [omoiyorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTEIEN KJIACCOB OPIraHMYECKUX BEILECTB.

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

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss M TOPEHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

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

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIIeH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJaMH, MNPUHAMICKAILIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yromp», MOAEIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIUU M0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHbie CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJIaMH, Ka4eCTBEHHasl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

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

Anpnerunpl U kemouvl. DOpMANBIETHA, AalETAIBIETHA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (prU3MUecKue U XUMUYECKUE CBOMCTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KuciaoT. [‘maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHYECKHE CBOWCTBA (B3aMMOJACHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menmiono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmalia U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
IpoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJIOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYe€HHUE aMUHOKUCIOT. [lenTumab.

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

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHUE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OeIKOB MpU
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOIb30BAaHUE KakK OOIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPENICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxkiarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN MPU XUMUUECKUX PEAKIIHIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xuMHu4deckoro pasHosecus. [Ipunnun Jlelllarense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAONI0JACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJI0Opoaa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINN «MeTayuibl U CIUIaBbl», O0Opa3lloB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
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 0OecrieYeHUM 3KOJOTUYECKOM, SHEPTreTUYECKON U TMHUILEeBOM
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 MaTEpUANOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, npaBuia OE30MaCHOTO MCIOJIL30BaHUs MpenapaToB OBITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHSATUM, SBJISIFOIIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

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



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NIPOU3BOJCTBO, ITHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeIMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeIMeTa «XUMHs» Ha YPOBHE CPEIIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

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

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIECHUN JTMYHOCTHU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHus;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

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

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPy/ia YYEHBIX U MPAKTUKOB;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE IMOCIEACTBUM 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;

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

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

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE B PEIICHUHM MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBaXKEHHUS K TPYAY, JIOIAM TPyAa U PE3ylabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELIEHHs BOIIPOCOB PALlMOHAIIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEATPUHUMAEMBIX JICUCTBUM U MIPEIOTBPALIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTHUBHO MPOTHUBOCTOSATH HUAECOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CINEeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMHpPOBaHUN PANMOHATHFHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIUHBI, O0OECHEYEHUH YCIOBUMN
YCIEIIHOTO TPpyJa M OKOJIOTHMYECKH KOM(OPTHOM JKM3HHM KaXIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHaIn3a U OOBSICHEHUS SIBJICHUH OKpY)KArOIIero Mupa u
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHHS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

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

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYaroIIMXCs
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, HayIHBIA (PaKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMAJIbHON KOMIETEHIIMU O0yYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

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

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONpeAesaTh LENU JIeITEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKW TMOHATUA W YCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

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

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYKIEHUsl (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIECIIBHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTENIBHO C(OPMYJIMPOBAaHHBIE BOINPOCHl B KAaY€CTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTar, (PopMyIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NOMyJsipHas JUTEparypa XUMHUYECKOTO COJEp)KaHMs, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMAIMK, HEOOXOAMMOW Jisi BBIMOJHEHUS Y4YeOHBIX 3amad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMmbl, TAOJIHUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3aluu y4eOHOro MpoeKTa U (HPOpMyIHpPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBJISATH CBOK IO3HABATEIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b deKTUBHBIN C€rMOco0 HMX pemieHuss ¢ Y4ETOM TIOJYYeHHS HOBBIX 3HAHHUMA O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NIPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/JI0POBBIO U MPUPOTHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHYTas U COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPUSI CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS MNPUYMHHOCTH W CUCTEMHOCTH XHMHYECKUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHSITHS MPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

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

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TPUBUAIHHBIC
Ha3BaHUS OTAEJIBHBIX OpPraHUYECKUX BEUIECTB (ITWIEH, INPONMWIEH, AalETHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONpPENEISATh BHUIbl XHUMHUYECKOHM CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUSI MACChl BEIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, GeH307, METaHON, ATAHOJ, STUJICHTIIMKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
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/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IUJIAHUPOBATh U BBINOJIHATh XUMHUYECKUM
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIAMU TEXHUKA OE30MAaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMUUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
IIeJIeCO00Pa3HOro0 TIOBEACHUS B OBITY M TPYAOBOH JEATCIBHOCTH B IICIISAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YeJI0BEeKa;

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

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XMMHYECKHX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIias U HeopraHuyeckas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBl MHPA, POJIM XUMHUU B I[IO3HAHUU SIBICHUU
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs pEIICHUS IPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUMX  3HAaHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIME TOHATHS (XMMHYCCKUI 3JEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUTMUYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUNBl ~ XUMHUYECKHX  PpEAKLUH, PacTBOpP, JJIEKTPOJUTHI, HEICKTPOIUTHI,
AJEKTPOJIUTHYECKAS JIUCCOLUALMSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUYECKON peakIuu, XUMHYECKOE PaBHOBECHE);TCOPUU M 3aKOHBI (TeOopus
AJIEKTPOJIUTUYECKONU AWcCCcoLManuu, nepuoauueckur 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHSI MAacCChl BELIECTB, 3aKOH COXPAHCHUS U IMPEBPALICHUS SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yYCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM OIpPEACIIATh BaJICHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COEAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJIEKYJIApHasd,
WOHHasl, METAJUIMYECKAs ), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCTHIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

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

C()OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHYECKUX JIEMEHTOB M MX COEIMHEHUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIY HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBUSI, IPU KOTOPBIX 3TU PEAKLIUU UAYT JO KOHIIA,;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKpbIBaTh  CYIIHOCTh  OKHCJIHMTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHelIHero Bo3naencTus (npunuui Jlelllarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W J1abOpaTOpHBIM OOOPYIOBAaHUEM, a TaKXKe IMpaBHiIa OOpalleHUs ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTalIU3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a7ad IO
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPEakMil U (POpMYIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHH  COONIONATh  TpaBWja  JKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHOCOObI YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBouyacon JJIeKTPOHHBbIE
Ne HaumenoBaHnuepasieioB u (undppoBbIe)
M (pPOBHI
n/m  TeMIpPOrpaMMblI Bcero Koutpoabsnublepaborsl  I[IpakTnueckuepadoTsl
o0pa3oBaTe/ibHbIepecypChl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUH
IIpenmeT opraHuYeCKON XUMUH.
11 Teopust cTpoeHUs OPraHUuYECKUX 3
coenuHenuit A. M. byrneposa
Hroronopaszneny 3
Pasznen 2.YriaeBoaopoanbl
51 [IpenenbpHBICYTIIEBOIOPOIBI — 5
' AIIKAHBI
59 HenpenenbHble yriieBOgOpPOIbL: 5 1
' AJKEHBI, aJIKa/INEHBI, ATKUHBI
2.3 ApomMaTHYEeCKUEYTIEBOI0POIbI 2
[TpupoaHbIE HCTOYHUKH
2.4 PHPOA 3 1
YTJIEBOJOPOOB M UX TIepepadoTKa
Hroronopasaeny 13
Pasnen 3.Kucjiopoacoaepxanueopranuyeckuecoe/IMHeHUs
3.1 Cnuptsl. @enon 3
3.9 Anpneruasl. Kap6oHOBBIE - 1
' KUCIIOTHL. CIIOKHBIE dPUPBI
3.3 VYriaeBoasl 3 2




Hroronopazneny 13

Pa3znen 4.A30TconepkanueoprannyeckuecoeIMHeHu sl

4.1 AMUHBI. AMUHOKHUCIIOTEL. beku 3

Hroromnopazaeny 3

Pa3nen S.BeicoKOMOJIEKY IS PHbIECOeIMHEHUSA

51 ‘ [Tnactmaccel. Kayuyku. Bonokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34




11 KJIACC

KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
Paszgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CrpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH U
1.1 [lepnonnyeckas cucrema 3
XAMUYECKUX dieMeHToB /1. 1.
Menneneesa
12 CrpoeHnueseniecTna. 4
' MHOroo0pa3s1eBenEecTs
1.3 XHUMHYECKUEPCAKITUH 6 1 1
Hroronopaszneny 13
Pa3nen 2.Heoprannyeckasixumusi
2.1 Mertasbl 6
2.2 Hewmeramisl 9 1
53 CBs13b HEOPraHUYECKUX U 5
' OpraHUYECKUX BEUIECTB
Hroronopazneny 17
Paznen 3.Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
I[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KounuectBouyacos
DJIeKTPOHHBbIeNU(POBBICOOPA30OBATEII
o/ Temaypoka Bce  KourpoabHbiep  IIpakTuuyeckuep bHBIEPECYPCHI
u ro a00ThbI a00ThbI
1 [IpenMet opraHnyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopust cTpOeHUsI OpraHUYECKUX
2 coenuHenuiit A. M. byrieposa, eé 1
OCHOBHBIE OJIOKEHUS
[IpencraBnenne o knaccuduranum
3 opraHuueckux Bemiects. Homenkiatypa 1
(cucremaTHyeckasi) U TpUBHUAJIbHBIC
Ha3BaHUs OPraHUYECKHUX BELECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINe 1
MPEJICTAaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUJIeH U NPOMUIeH — MpocTeiine 1
MPEJICTAaBUTENIN ATKEHOB
8 [Ipaktuueckas padora Ne 1. «[lomyuenue 1 1
ATWJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byranuen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1
CUHTETHUYECKOTO KayuyyKa ¥ pE3HHbI




10

AJIKUHBI: COCTaB M OCOOEHHOCTH
CTPOEHUS, TOMOJIOTHYECKHUM Psi.
Anernned —
MPOCTEHIIUUIPEICTABUTEIbAIKHHOB

11

Brprunciienus no ypaBHEHHUIO
XAMHYECKOU peaKkuu

12

13

ApeHbl: 6eH30J1 1 TOJTYOJ. TOKCHYHOCTD
apeHoB

I'eneTnyeckas cBs3b yriieBo4opoaos,
MMPpUHAJICKAIIUX K pa3JIMYHbIM KJIaCCaM

14

[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
NPUPOIHEIN ra3 ¥ MOMyTHBIE HEDTIHBIE
rassl, HeTh ¥ POJYKTHI €€
nepepaboTKu

15

[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
NPUPOIHEIN ra3 ¥ MOMyTHBIE HEPTIHBIE
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

16

17

KontponbHas padoTa mo pazaeny
«YTIIEeBOIOPOABD)

[TpenenbHBIE OTHOATOMHBIE CTUPTHI:
METaHOJ U dTaHoJ. BomopoaHascBs3b

18

MHoroaToMHEIE CIIUPTHBI: 3TUJIICHTJINKOJIb
U TJIIMLCPUH

19

20

@DeHOII: CTPOEHUE MOJIEKYJIBI,
duznyeckue 1 XuMHUYeCcKHe CBONCTBA,
NIpUMEHEHNE

Anpaeruapl: hopMaIbaeTHA U




areTanpaerng. Anerod

21

22

OaHOOCHOBHBIE MpeebHbIC
KapOOHOBBIC KUCTIOTHI: MypaBbUHAS U
YKCYCHasl

[TpakTuueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

23

CTeapI/IHOBaSI n OJICMHOBAas KHMCJIOTHhI, KaK
MpEaACTAaBUTEIN BbICIINX Kap6OHOBBIX
KHCIIOT

24

25

26

MI)IJ'Ia KaK COJIN BBICIINX Kap6OHOBI>IX
KHCJIOT, UX MOIOIIee JIeiiCcTBIE

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT.
IMuaponu3cnokHBIXUPOB

Kupsl: runponus, npuMeHeHue,
Ouoyoruveckasi poib KHUPOB

27

VYrieBoibl: cocTaB, KiacCUpUKAITHSI.
Baxneiimme npeactaBuTeNu: TIIIOK03a,
bpykTo3a, caxaposa

28

29

30

Kpaxman u nenirono3a kak npupoHbie
MOJIUMEPBI

KonrtponsHas pabota no pazaeny
«Kucnopoaconepxaiinue opraHu4ecKue
coeauHeHus»/ Beepoccuiickas
poBepoyHas paborta

OO01mas xapakTepuCTHKa

A30TCOEPIKAIUX OPTaHUIECKUX
coeauHenuit / Beepoccuiickas




npoBepoyHas pabora

31 AMUHBL: METWIAMUAH U aHWINH

AMUHOKHUCIIOTHI KaK aM(pOTEepHBIS
OpPTaHWYCCKHUE COCTUHEHUS, UX

32 ounosiornyeckoe 3Hauenue. [lenrunasl.
benknkaknpupoIHbIEBEICOKOMOJICKYJISP
HBIECOEUHEHHS

33 OCHOBHBIC TTIOHATHS XUMHHU
BBICOKOMOIJICKYJIIPHBIX COG,Z[I/IHGHI/Iﬁ

OcHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM.

[ImacTmacchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KJIACC

Ne
n/
n

Temaypoxka

KoanuecTrBouacos

Bce KourpoJabHbiepa
ro 00ThI

IIpakTH4eckuepa
00TBI

JIeKTPOHHBbIeNU(PPOBHICOOPA30BATETBHBI
epecypchbl

XUMHUYECKUH 3JIEMEHT. ATOM.
DnexTpoHHas KOH(pUrypauus
aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XUMHUYECKUX djieMeHToR /1. .
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOpUEN
CTPOCHHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYCCKHUX
3JIEMECHTOB U MIX COCIMHCHUM
TI0 TPYIIIaM U MepUuoam.
3HaueHue NepuoInYecKoro
3aKOHA U CUCTEMBI
XUMHUYECKHX 31eMeHTOB [I. 1.
MeHeneeBa B pa3BUTHH HAYKH

CrpoeHue BeliecTna.
Xumudeckas CBSI3b, €€ BUIEL,
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOMU CBSI3H.
Bonoponnasicesasb

BanenTHOCTD.
DNeKTPOOTPULIATETbHOCTb.




CreneHp OKHUCICHUS.
BelmecTBa MOJICKYJISAPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS

[TonsTHE O IUCTIEPCHBIX
cucremax. Mcruansie n
KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10J1s1 BeLIeCTBa B
pacTBope

Knaccudpukanus n
HOMEHKJIaTypa
HCOPTraHNYCCKUX COG,III/IHGHI/II;'I.
['eneTrueckas cBs3b
HEOPTraHUYECKUX BEIICCTB,
pa3IMYHbBIX KIIACCOB

Knaccudukanus XuMmuaeckux
peakuuil B HEOPraHUYECKON U
OpPraHUYECKON XUMUU. 3aKOH
COXPAaHEHHUs MacChl BELIECTB;
3aKOH COXPaHEHMs U
IIPEBPALICHNS] DHEPTUU TIPU
XUMHUYECKHUX PEaKIMIX
CKopocTb peakiyu.
OOpatuMble peakLuu.
XHUMHYECKOE paBHOBECUE

10

[IpakTuueckas padora Ne 1.
«BnusHME pa3IM4HBIX
(akTOpPOB HA CKOPOCTh
XUMUYECKON peaKkiium»

11

DNEeKTpOUTHYECKAs




12

13

mucconuanud. Ilorarue o
BoIopoHOM Mokasarese (PH)
pactBopa.
PeaknuuronHoroooMeHa.
I'uaponm3opraHuyecKux 1
HEOPTaHMYECKUXBEIICCTB

OKuCINTEIIHFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
[TonsTHe 00 nEKTpOIIH3E
pacIIaBoOB U PacTBOPOB COJICH

KonTponbnas padota no

pasaeiny ((TeopeTI/I‘ICCKI/IC
OCHOBBI XUMHHN)»

14

15

MerTaminl, UX ITOJIOKECHHE B
[Tepuonnueckoit cucreme
XUMHUYECKUX dieMeHToR /1. .
MenpeneeBa 1 0COOEHHOCTH
CTPOEHHUSI ATOMOB.
Obmuedr3nueckrecBoicTBaM
€TaJJIOB

CrutaBel METAJLIOB.

DNEKTPOXUMHUYECKHUN PsiJL
HanpsHKeHUH MeTayIoB

16

XUMHYECKHEe CBONCTRA
BAKHEUIITNX METAJIOB
(HaTpwWii, KA, KAJTBITHH,
Mar"uii, aTFOMUHUIN) U UX
COEJIMHEHU I

17

XHUMHUYECKUE CBOMCTBA XpOMa,




MEIU U UX COETUHEHUN

18

19

20

21

22

XUMUYeCKHEe CBOMCTBA IIUHKA,
J)KeJie3a U UX COCTUHEHUHN

[TpakTrueckas padota Ne 2.
"Pemenue
AKCIICPUMEHTAIIbHBIX 33724 10
Teme «MeTaab"

Hemeramisl, ux monoxeHue B
[Tepuonuueckoit cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
Menaeneesa 1 0COOEHHOCTHU
CTPOEHHUS aTOMOB

duznyeckue cBONCTBA
HEMETAIJIOB. AJIOTPOMHS
HEMETaIJIOB (Ha mpuMepe
KHCJIOpOJia, cepbl, hocdopa u
yriepoja)

XUMHUYECKUE CBOMCTBA
raJlor€HoOB, CEpPhl U UX
COCAMHEHUI

23

XuMHuyeckre CBOMCTBA a30Ta,
dbocdopa 1 ux coeTMHEHUI

24

25

XHWMHUYECKHE CBOMCTBA
yIJiepoJia, KpeMHUS U UX
COETUHEHUN

[IpuMeHeHne BaKHEUIINX
HEMETAJIJIOB U MX COeAUHEHUI

26

O000IIIEHNE U CUCTEMATHU3AIINS




27

3HAHUH T10 TEME
«HemeTtamnbely. BeranciaeHus
[0 YPAaBHEHHUSM XUMHYECKUX
peaKkuuii ¥ TEPMOXUMHUYECKHUE
pacy€Thl

[TpakTuyeckas padora Ne 3.
«Pemnrenue
AKCIICPUMEHTAIIbHBIX 33724 10
Teme "HemeTamisr"y

28

KonTponbHas padoTa no temam
«Metamey U «HemeTtamin)

29

30

31

32

Heopranuueckue u
OpPraHUYECKUE KUCIIOTHI.
Heoprannueckue u
OpraHUYECKHUE OCHOBAHUS

AMdoTepHbIe HCOPTraHUYECKUE
Y OPTaHUYECKUE COCTUHEHHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U
OPraHNYECKHX BEIIECTB

Ponp xumun B obecrieueHUN
JKOJIOTHYECKOM,
SHEPreTUYECKON U MUIIEBOM
0€30MMacHOCTH, Pa3BUTUHI
METUIIUHBI

[IpencraBnenust 06 oOMUX
HAyYHBIX TPHHIIATIAX
MIPOMBIIIIJICHHOTO TTOTydeHUS
BaXHEHIIINX BEIIECTB




Yenosek B MUpe BELIECTB U

33 1
MaTepHalioB

34 XuMus U 310pOBbEUEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koanposepsiemorope3yjibTata

11

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero
001ero ooOpazoBaHus

TeopeTnueckrneoCHOBBIOPIraHUYECKONXUMUN

CdopMUpOBaHHOCTD MPEICTABICHUA O XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHON KapTHUHBI MHUpa,
PO XMMHUM B TIO3HAHUU SBJIIGHUH NPUPOJIBI, B
(GbOpMUPOBAHUU MBIIICHUS U KYJIBTYPBI JINYHOCTH, €€
(yHKIIMOHAJIBHOW TI'PAMOTHOCTH, HEOOXOAUMOW st
pellleHuss MPaKTUYECKUX 3a7ad M  DKOJIOTMYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO H
MIPUPOIHOMN cpere

Bnagenue cucremMoll XMMHUYECKUX 3HAHUU, KOTOpas
BKJIIOUAET: OCHOBOIIOJIATaloIINe TMOHATUSA (MOJIEeKyJa,
BaJICHTHOCTb,  3JIEKTPOOTPULATENbHOCTb,  CTEIEHb
OKHUCIJIGHHS, XHMHUYECKas CBsI3b, MOJIb, MOJISIpHAs
Macca, MOJISIpDHBIA O0BEM, YIJIEPOIHBIM  CKEJeT,
dbyHKIIMOHANbHAS  TpyNma, pagukal, HU30Mepus,
U30MEpPbI,  TOMOJIOTMUECKHUH  pAl, TOMOJIOTH,
YIIEBOAOPOABI,  KHUCIOPOA- U  a30TCOAEpKallue
COEJMHEHUs, OWOJIOTUYECKH aKTUBHBIE BEIIECTBA
(yrmeBoabl, JKUpBI, O€JKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEZIMHEHUS); TEOPUU U 3aKOHBI (TEOpUs XMMUYECKOTO
cTpoeHus opranuueckux BemiectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKHI A3BIK  XUMHH,
(aKkTONMOTUYECKHE CBEJEHUS O CBOWCTBAaX, COCTaBe,
MOJIyYE€HU N u 6e30macHOM MCII0JIb30BaHUNU
BAKHEUIIMX  HEOPraHMYECKUX U  OPraHuYeCKHX
BEUIECTB B OBITY M MPAKTUYECKOW JeSATENIbHOCTH

YCIIO0BEKa

1.3

CdopMupoBaHHOCTh YMEHHH BBISBISATH XapaKTEpHBIE
IIPU3HAKW NOHSATUHM, YCTAHABIINBAaTh MX B3aWMOCBS3b,

HCIIOJIB30BaTh COOTBCTCTBYIOIIUC IIOHATHA npu



ONMCAHUU COCTaBa, CTPOEHUS M IPEBpALICHUN

OPraHUYECKUX COCTUHEHUN

14

1.5

c(hOpMUPOBAHHOCTH YMEHHI HCIIOJIb30BaTh
XUMHYECKYIO CUMBOJIMKY TSt COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYpPHBIX  (pa3BEpHYTOIA,
COKpamEHHOW) (OpMyNn OpPraHUYECKUX BEIIECTB H
YpPaBHEHUM XHMHUYECKUX PEAKIUH, H3rOTaBIUBATh
MOJEIM MOJIEKYJI OpPraHMYECKHMX BEUIECTB IS
WJUTFOCTPALIMHM UX XUMUYECKOTO U MPOCTPAHCTBEHHOIO

CTPOCHUA

CdopmupoBanHOCTH YMEHUH yCTaHaBJIMBATh
MIPUHAJICKHOCTh M3yYEHHBIX OPTAaHWYECKUX BEIICCTB
M0 X COCTAaBY U CTPOCHHIO K ONpPENeIEHHOMY Kilaccy
(rpymnmne) coenvHEHU# (yriaeBOIOPOAbI, KHUCIOPOA U
a30TCO/ICPIKAIINE COCTUHCHHUS, BRICOKOMOJICKYIISIPHBIC
COCITUHEHMUS ), JaBaTh UM Ha3BaHUS 1o

cucrematrueckoir HomeHkmarype (IUPAC)

1.5

ChopMUPOBAaHHOCTD  YMEHHSI  ONPEICISTH  BHIBI
XHMHYECKOM CBA3W B OPraHUYECKUX COCIUHEHUSX

(omHApHBIC U KPATHEIC)

1.6

CdopMupoBaHHOCTb YMEHUS MPUMEHSTH: MOJOKECHUS
TEOPUH CTPOEHUsI OpraHuyeckux Bemects A.M.
byrnepoBa mis 0oOBSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEUIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUA MACChI BCIICCTB

2.1

YrneBoopoibl. Kucnoponconep:xaine u
a30TCcoJEpIKaIINe OpraHUYeCcKue COEIMHEHUSI.

BBICOKOMOJ'IeKy.TI}IpHBIeCOGI[I/IHCHI/IH

CdopmupoBaHHOCTh yMeHUuM MIPUBOIUTH
TPUBUAIbHBIE HAa3BaHUS OTIEJIbHBIX OpPraHMYECKHUX
BEIIECTB (3THNIEH, MPOIUJIEH, aleTUJIEH,
STUJICHIJIMKONb, TIHLIEPHH, (eHod, (opMalbIeru,
arneTaibleru], MypaBbUHAs KHUCIOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAsl KHCIIOTA, CTe€apUHOBAsl KUCIOTA,

TJTI0K03a, PPYyKTO3a, KpaxMal, MeJITi0103a, TIUIIHH)

2.2

CdopmMupoBaHHOCTD YMEHUHN XapakTepu3oBaTh
COCTaB, CTpO€HHE, (U3MYecKue U XUMHYECKHE

CBOMCTBA THUIIMYHBIX HpCHCTaBHTCHCﬁ Pa3JIMYHBIX



KJIACCOB  OPraHMYeCKHX BEIIECTB (MeTaH, OTaH,
STWIIEH,  TNPOMWIIEH,  aleTWwieH, OyramueH-1,3,
MetunOyraaueH-1,3, O€H30J, METaHOJ, JTaHOII,
STHJICHTJIMKOJb, TJIUIEPHUH, (EHOJ, aleTalbIeru/I,
MypaBbUHAS M YKCYCHAsl KUCIIOTHI, TJIFOK03a, Kpaxma,

LIEJUTI0J1032, aMUHOYKCYCHAs KUCJIOTA)

2.3

CdopmupoBanHOCTh yMeHUs WJUTFOCTPUPOBATH
TE€HETUYECKYIO CBA3b MEXKIY TUNWYHBIMU
[IPEACTABUTENAMU PA3IUYHBIX KJIACCOB OPraHUYECKHUX
BEILLECTB YPaBHEHUSAMHU COOTBETCTBYIOLIUX

XHUMHUYCCKUX peaKuHﬁ C HCIIOJIB30BaHHUECM

CTPYKTYPHBIX (OPMYIT

2.4

3.1

3.2

CdopMUpOBaHHOCTE  YMEHUS XapaKTepU30BaTh
UCTOYHUKH  YIJICBOJAOPOJHOTO  ChIpbs  (HE]TBH,
MPUPOJHBIN Ta3, yroib), CIOCOOBI WX MEepepadoTKU U

MPaKTUYECKOEe MIPUMEHEHHE MTPOIYKTOB MepepadboTKU
XUMHS U KU3Hb. PacuéThl

CdopMUpOBaHHOCTh yYMEHUW BIIAJIETh CHCTEMOM
3HaHU 00 OCHOBHBIX METOJaX HAy4YHOTO IO3HAHUS,
UCIIOJIB3YEMBIX B XHMHMHM NPU HM3YUYEHUHU BEIIECTB M
XUMHUYECKUX SBIIEHUI (HaOmIofieHHe, W3MepeHue,
AKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BaTh
CHCTEMHbIE XHMHWYECKUE 3HAHUSA JUISl TPUHATHS
pELIEHU B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX,

CBA3aHHBIX C BCIICCTBAMUA U UX ITPUMCHCHUEM

ChopMupoBaHHOCTH yMEHUH COOIIOAATH IpaBHIIa
MOJIb30BaHUs XMMUYECKON MOCYI0H U J1ab0paTOpHbIM
o0opy/soBaHUEM, a TakkKe IpaBuia oOOpalleHus c
BCIICCTBAMH B COOTBETCTBHU C HHCTPYKLOUSAMU 110

BBITTIOJTHCHH IO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

3.3

CdopMupoBaHHOCTH ~ YMEHUW  IJIAHUPOBATh U
BBITIOJTHATh XUMUYECKHUI SKCIIEPUMEHT (IIPEeBpaIICHUS
OpTraHWYECKHUX BEIIECTB MPH HAarpeBaHWU, TMOJyUYCHUE
STUJICHA W W3YYCHHE €ro CBOWCTB, KaYeCTBECHHBIC
peaklMy  OpraHUYeCKUX  BELIECTB, JeHATypauus
OENKOB MPHU HarpEeBaHUU, [IBETHBIE PEAKIINH OCITKOB) B
COOTBETCTBUHU C TPaBHJIAMH TEXHHKH O€3011aCHOCTH

npu oOpalieHuu C BeIeCTBaMU W J1a0OpaTOPHBIM



3.4

3.5

000pyI0BaHUEM; MIPEACTABIISATH pe3yabTaThl
XMMHUYECKOTO 3KClepuMeHTa B  (opMme 3ammcu
YpaBHEHUU COOTBETCTBYIOIINX peakuuii u

(dbopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB

ChopMUPOBAaHHOCTh YMEHHI MPOBOJUTEH BBIUYHCICHHS
0 XUMHUYECKHMM ypaBHCHHsM (Macchl, 00BEMa,
KOJIMYECTBA WCXOJHOTO BEIIeCTBA WM MPOIYKTa
peakIuu MO0 M3BECTHBIM Macce, 00BEMY, KOITHUYECTBY
OJIHOTO M3 HCXOJHBIX BEIIECTB MM IPOIYKTOB
PEaKIIHM)

CdopMUpOBaHHOCTH YMEHHIHA KPUTHUYECKH
AHATM3UPOBATH XUMHYECKYIO uH(OpPMAIIHIO,
MOJIy4aeMyi0 W3 pa3HbIX HCTOYHUKOB (CpeacTBa

MaccoBoi uHpopMaiuu, cetb IHTepHET U ipyrue)

3.6

11 KIIACC

KoanposepsiemoropesyJsibtara

CdopMUpOBaHHOCTh YMEHHM COOJIOIATh IpaBUiIa
HKOJIOTMYECKH 11eJIeCO00Pa3HOro MOBEICHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHUS! CBOETO
30pOBbSI M OKPYXKAlolEd IPUPOJHOM  Cpenbl,
OCO3HaBaTh OMNACHOCTb BO3JEHUCTBUS Ha JKUBBIC
OpraHu3Mbl ONPENENIEHHBIX OPraHWYECKUX BELIECTB,
noHumast cmbicn nokasarens [IJIK  (mpemenbHO
JOTTYCTUMON KOHLIEHTPALIMHK), MOACHATh Ha MpUMepax
CrocoObl YMEHBUIEHMS] W NPEJOTBpAIICHUS UX

BpPEAHOT'O BO3JCHCTBUA Ha OpTraHu3M 4YCJIOBCKaA

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSA
OCHOBHOI1 00pa30BaTeJILHOM IPOrPAMMBI CPEAHEr0
o0uiero oopazoBaHus

1 TeopeTnUeCcKneOCHOBBIX UMUK
Brnanenve cucreMol XUMUYECKHMX 3HAHMM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIUE TTOHATHS (XUMUYESCKHA
11 DIIEMEHT, aTOM, DJIEKTPOHHAas 000JI0YKa aToma, S-, p-, d-

SJICKTPOHHBIC 0p6I/ITaJ'II/I aTOMOB, HWOH, MOIJICKYIJIA,
BaJICHTHOCTD, QJICKTPOOTPULATCIIBHOCTD, CTCIICHb

OKHCJICHHUA, XUMHWYECKaA CBA3b, MOJIb, MOJIAAPHAasA Macca,



MOJISIPHBI 00BEM, KpUCTAJUTMUECKas PElIETKa, TUIIBI
XUMHYECKHX peaxiuii (oxuCIHUTENBHO-
BOCCTAHOBUTEJIBHBIE, 9K30- U  JHAOTEPMHUYECKUE,
peakluy HMOHHOro OOMEHa), pacTBOp, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, BJIEKTPOJIMTUYECKAs —JUCCOLMALuS,
OKHCIIUTEb, BOCCTAHOBUTENb, CKOPOCTb XHMHYECKOU
peakLuy, XMMHUYECKOe PaBHOBECHE); TEOPHU U 3aKOHBI
(Teopus IEKTPOIUTUYECKON JUCCOLMALINY,
Ilepuoguueckuii 3axkon .M. MenneneeBa, 3aKoH
COXpaHEHUsI Macchbl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUHM  A3BIK  XHUMHHM, (HaKTOJIOTHUECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBE, IIOJIyYEHUU U
0e30macHOM UCIOJIb30BAHUU BaXKHEHUIINX
HEOPraHWYECKUX BEIIECTB B OBITY M IMPAKTUYCCKOU

JCATCIIbHOCTHU YCJIOBCKA

1.2

CdopMupoBaHHOCTh YMEHHI BBISBISATH XapaKTEpHBIC
NpPU3HAKA W B3aUMOCBS3b HW3YYCHHBIX MOHATHIA,
NPUMEHATh  COOTBETCTBYIOIIME  TOHATHUS  TPHU
ONHUCAaHWUU CTPOCHHUSI M CBOWCTB HEOPTaHUYECKUX
BEIIECTB U WX IPEBPAIICHUIA; BBISIBIATH B3aHMOCBS3b
XUMHYECKHUX 3HaHUN c MOHITHSIMH u
MPEACTABICHUSIMU  JIPYTUX  €CTECTBEHHOHAYYHBIX

IIPEAMETOB

1.3

Branenne 0OCHOBHBIMU METOJIaMU HAYYHOTO TMO3HAHUS
BEIIECTB W XHUMHUUYECKHX sIBJIIEHUU (HaOIr0IeHuE,

HU3MCPCHUC, SKCTICPUMCHT, MOZ{CJ’II/IPOBaHI/Ie)

14

1.5

CdopMHupoBaHHOCTH YMEHHI ONpEAEIATh
BAJICHTHOCTh W CTENEHb OKUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHUSX PA3JIMYHOTO COCTaBa, BU/
XUMUYECKON CBSI3U (koBaneHTHas, WOHHAs,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCIWHEHUSX, THII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOI'O BEIIECTBA
(aToMHast, MOJIEKYJISIpHAS, HOHHASI, METAJUTMYECKAsT )

CdopMUpOBaHHOCTh yYMEHUN OMPEACINSATh XapakTep
cpempl B BOJHBIX  pacTBOpax HEOPTaHWYECKUX

COeTUHEHNN

1.6

CdopmMupoBaHHOCTh ~ yMEHHUSI  KJIacCU(UIHUPOBATH

XUMHUYCCKUE PCAKIMKW IO Pa3jIMYHbIM IIpHU3HAKaM



1.7

(YUCITy U COCTABY PEarupyroIiuX BEIIECTB, TSIIIOBOMY
s dekTy peakiuu, U3MEHEHHUIO CTETICHEeH OKWCICHUS
9JIEMEHTOB,  OOpPaTUMOCTH  pEaKIMH,  y4acTHIO

KaTajau3aTopa)

CdopMUpoOBaHHOCTh YMEHHM COCTABJIATH YpaBHEHUS
peakuMil pa3IMYHbIX THIIOB, MOJHBIE U COKpAIIEHHBIE
YpaBHEHUS peaKIHWii HOHHOTO OOMEHa, YUYUTHIBAS

YCJI0BUd, ITPHU KOTOPLIX 3TU PCAKIHUU UAYT J0 KOHIIA

1.8

ChopMupoBaHHOCTH YMEHHMU MPOBOJIUTH PEAKIIHH,
MOATBEP)KIAIOIUE KAYECTBEHHBIM COCTAB Pa3IU4HBIX
HEOPraHWYEeCKUX BELIECTB, PACIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX

HCOPTraHNYCCKUX BCIICCTB

1.9

1.10

CdopMUpOBaHHOCTh YMEHUH pPACKPHIBATh CYIIHOCTH
OKHCJIUTEIBLHO-BOCCTAHOBUTEILHBIX peakiuii
MOCPEJICTBOM COCTAaBJICHUS JJEKTPOHHOrO OaaHca
ATUX peaKIui

CdopmMupoBaHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTD
CKOPOCTH XHUMHYECKOW PEaKIUh OT Pa3InYHBIX

¢dakTopoB

1.11

ChopMupoBaHHOCT yMEHHH OOBSCHATH XapakTep
CMEIIEHHUSI XHMUYECKOTO PaBHOBECHS B 3aBHCHMOCTHU

oT BHemrHero Bo3aeiictBus (mpunnui Jlelllarense)

061.[[8.5{ U HCOPTraHUYCCKAAXUMUS

2.1

CdopMUpOBaHHOCTh YMEHUW pACKPBIBATH CMBICI
Ilepuoguueckoro 3akona J[.MI. MenneneeBa wu
JIEMOHCTPHUPOBATh €ro CHUCTEMAaTU3UPYIOIYIO,

O0O0BSCHUTENBHYIO Y IPOTHOCTUUYECKYIO (DYHKIIUU

2.2

CdopmupoBaHHOCTD yMEHUHI XapaKTepU30BaTh
AIEKTPOHHOE CTpOEHUE aTOMOB  XHMHYECKHX
sanemeHToB 1—4 mepuonoB Ilepuoauyeckoil cuctemsl
XUMHYECKHX 3JIEMEHTOB JI.1. Menneneena,
UCTIONB3ysl  TOHATHS  «S-, P-, d-35IeKTpOHHBIE
opOuTamm», «PHEPTETHUUYECKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XUMHUYECKUX
AJIEMEHTOB U UX COSAWHEHUH IO MEPUOJaM U TPYIIIaM
[lepuoauyueckoil CUCTEMBbl XUMHYECKHX 3SJIEMEHTOB

J.. Menneneena



2.3

CdopmMupoBaHHOCTH yMEHUM XapaKkTepU30BaTh
(omMCHIBATD) oOmue XUMHUYECKHUE CBOICTBA
HEOPraHWYECKHX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPXKJIATh CYIIECTBOBAHUE TCHETHYECKOW CBS3U
MEXy HEOPraHMYEeCKUMHU BEIIECTBAMHU C IMOMOIIbIO

YPaBHEHUN COOTBETCTBYIOLIUX XUMHUECKUX PEAKLIUN

2.4

CdopmMupoBaHHOCTH yMEHUM yCTaHaBJIUBATh
MPUHAJJICKHOCTh HEOPTaHUYECKUX BEIIECTB MO UX
COCTaBy K OINpeneli€éHHOMY Kiaccy  (rpyrmre)
COCJMHEHUHN (MPOCThIE BEIIECTBA — METALIBI U
HEMETAJUIbl,  OKCHJIbI, =~ OCHOBAaHHUS,  KHCJIOTHI,

amM(pOTepHBIC THAPOKCHUJIBI, COJIN)

2.5

2.6

2.7

CdopmupoBanHOCTH YMEHUU HCII0JIb30BATh
XMMUYECKYI0 CHUMBOJMKY Ul COCTaBi€HUs (HOpMyI
BEIIECTB M YPAaBHEHUH XUMHUYECKUX  pEaKIHi,
cucrematnueckytro  Homenkiatypy (IUPAC) wu
TPUBHAJbHBIC HA3BAHUS OTICIBHBIX HEOPTraHHMYECKHX
BellecTB (yrapHblii Tra3, YIJeKHCIbIH ra3, aMMHAK,
rauéHas U3BeCTh, HerauéHas U3BecTh, IMThEBasl CO/a,
IIUPUT U APYTHUE)

ChopMupoBaHHOCT, ~ yMEHHH  XapaKTepU30BaTh
(omuceIBaTh) o0miue XUMUYECKHE CBONCTBa
HEOPraHMYECKUX  BEIECTB  Pa3JIMYHBIX  KIJIACCOB,
HNOJATBEPXK/IaTh CYIIECTBOBAaHME T'C€HETUYECKOH CBS3U
MEXJy HEOPraHMYECKUMH BEIIECTBAMU C TOMOIIBIO

YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN

ChopMHpOBAaHHOCT, ~ YMEHHMHM  IUIAHUPOBAaThH |
BBIMIOJHATh XUMHUYECKUN SKCIIEPUMEHT (pa3iiokKeHHe
HNEepOKCHIa BOJOpPOJAa B MPHUCYTCTBUHU KaTajau3aropa,
OIPEEIIEHUE CPEbl PACTBOPOB BEIIECTB C ITOMOIIBIO
YHHUBEPCAJIbHOTO WHIUKATOpA, BIIMSHUE PA3IUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW pEeaKIuH,
peaKkIMy HOHHOTO OOMEHa, KaUeCTBEHHBIE PEaKIMM Ha
cyibdar-, kapOOHAT- U XJIOPUA-aHUOHBI, Ha KaTHOH
aMMOHHSI, pEIIeHHE SKCIEPUMEHTAIbHBIX 3aJad o
teMaM «Metamib» U «HemeTanisl») B COOTBETCTBUU
C MpaBUJIAMU TEXHHUKH 0€30MacHOCTH MpHU 00paleHun

C BellecTBaMM M JIabOpaTOpHBIM 000pYIOBAHUEM;




2.8

MPEJICTaBIISITh pe3yIbTaThl XUMHUYECKOTO
JKCIepUMeHTa B  (GopMe  3amucH  ypaBHEHHUH
COOTBETCTBYIOIIMX  peakiuuii u  ¢GopMyIupoBaTh

BBIBOJIbI HA OCHOBEC 3THUX PE3YJILTATOB

CdopMupoBaHHOCTh yYMEHHMI COONIOIATh MpaBUiIa
MOJIb30BAHUS XMMHYECKON MOCYA0H U J1a00paTOPHBIM
0o0OpyIOBaHHEM, a TaKKe MpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUU C HHCTPYKIUSIMHU TIO

BBITIOJTHCHHU IO J'Ia60paT0pHBIX XHUMHUYECKUX OIIBITOB

2.9

3.1

3.2

CdopmMupoBaHHOCTD YMEHHH XapaKTepu30BaTh
XUMHYECKHE  TPOIECChl, JIeKallhe B  OCHOBE
MPOMBIIUICHHOTO  TIOJIYYEHHS]  CEPHOM  KHUCIOTHI,
aMMHaKa, a TaKxKe c(hOpMUPOBAHHOCTH
npeacTaBieHuid 00 OOIUX HayyHbIX NPHUHIUIAX H
HKOJIOTHUECKUX npobiemMax XUMHYECKOTO

MPOU3BOACTBA
XUMHS U KU3Hb. PacuéThl

CdopMupoBaHHOCTH MPEICTAaBICHUA O XUMHUYECKOU
COCTABJISIIONIEH €CTECTBEHHOHAYUYHON KapTUHBI MHpA,
PO XMMHHM B TIO3HAHUU SBJIIGHUH TPHUPOJIBI, B
(GhOpMHUPOBAHUH MBIIUICHUS U KYJIbTYpPbl JTUYHOCTH, €&
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelIeHus] TMPaKTHUYEeCKUX 3a7a4 M OIKOJOTHYECKHU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO H
MIPUPOAHON cpeie

CdopMHrpoBaHHOCTH yMEHUH KPUTUYECKH
aHAIU3UPOBATH XUMHUYECKYIO uH(pOpMAaIIHIO,
MOJIy4aeMyl0 U3 pPa3HbIX HMCTOYHUKOB (CpeicTBa

MaccoBOW KOMMYHHKAIMH, ceTb IHTepHET u ipyrue)

3.3

3.4

ChopMupoBaHHOCTH yYMEHUH COOIIOAATH MpaBHIIa
HKOJIOTHYECKHU 11€JIECOO00PAa3HOro MOBEIEHHS B OBITY U
TPYIOBOHM JEATEIBHOCTH B LIEIAX COXPAHEHUS CBOETO
3I0POBBS M OKPYXKAIOLIEH TPUPOJHOMN CpeIbl

Oco3HaBaTh ONACHOCTb BO3JEHUCTBHUA Ha JKUBBIC

OpTraHHU3MBbI OHpeHeHéHHBIX BC€IICCTB, ITOHUMAasi CMbICJI

nokazarenst [IJIK, mosicHsITh Ha mpuMepax CrocoOsbl



YMCHBIICHUA W TPCAOTBPAIICHHUA HUX BpPCAHOIO

BO3I[€I>'ICTBPI$I Ha OpraHu3M 4YCJIOBCKa

3.5

ChopMupoBaHHOCTh YMEHHI MPOBOIUTH BBIYMCICHUS
C HCHOJb30BAHUEM IIOHATUS  «MaccoBas  JI0JId
BEIIeCTBa B PacTBOpe», 0ObEMHBIX OTHOLICHHM ra3oB
IIpU XUMHUYECKUX PEaKUUAX, MacChl BEUIECTBA WJIU
00BbEMa ra3oB 1O W3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wid OO0BbEMY OIHOTO M3 YYaCTBYIOIIUX B
peaxkiuu BelIeCTB, TemioBoro 3ddexkra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MaccChl BEUIECTB,

MNpeBpalICHUA U COXPAaHCHUA SHCPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMmbliidjieMeHTCONEPKAHUS

1

TeopeTnuecKkneoCHOBBIOPIaHUUECKONXUMUN

1.1

1.2

1.3

IIpenmer opraHuyeckod XUMHH: €€ BO3HUKHOBEHHE, PA3BUTHUE W 3HAYCHHE B
MIOJIyYEHUM HOBBIX BEIIECTB M MarepuanoB. Teopus CTpOEHUsS OpPraHUYECKUX
coequuennit A.M. bytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

CtpykrypHble (QOpMyJbl OpraHMYEeCKHX BeIIecTB. [omosorusi, H30Mepus.
XuMHUEcKasi CBA3b B OpPraHUYECKUX COCIUWHEHUAX — OJUHAPHBIE W KpaTHBIC
cBs3u. [IpencraBnenue o Ki1accupUKaMMOPraHnYeCKUXBEILECTB

Homenknarypa opraHu4eckux COEIMHEHUH (cucTeMaTudecKas)) U TpUBUAJIbHBIE

Ha3BaHUS BaXKHCHIIINX HpeILCTaBHTeHGﬁ KJIaCCOB OPraHUYCCKHX BCHICCTB

YrieBo1opoasl

2.1

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUH psid. MeraH u 3TaH — npocreiime
NPEJCTaBUTENIN AIKAaHOB: (PU3MUECKMEe W XHMHUYECKHE CBOICTBa (peakimuu

3aMCIICHUA U FOpeHI/Iﬂ), HaxXOXXJACHUC B IPUPOJAEL, IMOJIIYYCHHUEC U IIPUMCHCHUC

2.2

AJKeHBI: coCcTaB M CTPOCHHUC, TOMOJIOTHYECKHUI pAaa. OTHIIEH H INPpOIUIICH —
HpOCTGfIH.IPIC IMMPEACTAaBUTCIIA AJIKCHOB: (bI/I3I/I‘-IeCKI/Ie U XHMHUYECKHE CBOMCTBa
(peaKHI/II/I TUAPUPOBAHUA, TAJIOICHUPOBAHHWA, TUApAaTalWM, OKHCICHHA H

HOJII/IMepI/I3aHI/II/I), MMOJYUCHUC U TPUMCHCHUC

2.3

Ankamuensl: OyranueH-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOICTBa (peakuus NOJIMMEPH3aLHN).

HOJ'IyLIeHI/IeCI/IHTeTI/I‘{eCKOF OKaydyKa 1 PE3UHbI

2.4

AJIKUMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJOTHYECKUM psiA. ALETHIEH —
OpOCTEHIIMKA TpEeACTaBUTENb AalIKMHOB: COCTaB, CTpOEHHE, (u3nyeckue u
XUMHYECKHE CBOMCTBA (peakluu TUIPUPOBAHMS, FaJIOTEHUPOBAHUS, THIpaTallUH,

TOpEeHUs), MOJIyueHUEe U MPUMEHEHUE

2.5

Apensl. benzon: cocraB, cTpoeHue, (QU3NYECKME M XHMHUYECKHE CBOWCTBA
(peakuuy raJoreHUpOBaHUS U HUTPOBAHUS), IOJyYeHHE U MpuMeHeHue. Tomyou:
coCTaB, CTpoeHue, (¢uU3MYecKue M  XHMHUYECKHe CBOicTBa  (peakuuu
raJJoTeHUPOBAHUS W HUTPOBAHMA), TOJIYYEHHUE U NpUMEHEeHHe. TOKCHYHOCTH
apeHoB. ['‘eHernueckasi CBsI3b MEXIYy YIJIEBOAOPOJAMH, IPHUHAISKAIIMMHU K

Pa3InYHBIM KJ1acCaM

2.6

[TpuponHble UCTOYHUKH YTIIeBO0poA0B. [IprpoaHblil ra3 u nmomyTHble HEPTIHbIE



3.1

ra3sl. Hedtp u e€ mpoucxoxnenue. Criocodbl nepepaboTKu HEPTHU: TEperoHkKa,
KPEKUHI (TEPMUYECKUH, KaTaluTHUeCKuil), muponus. IIpoaykTel mepepaboTKu
He(TH, MX NPUMEHEHHE B IMPOMBIIUIEHHOCTH U B ObITy. KameHHblifyrons u

MPOIYKThIEronepepadoTKu
KucnopoconepxanmeoprannyecKuecoe JuHEHUS

[IpenenbHBIe OTHOATOMHBIE CIIUPTHI. METaHOJ M 3TaHOMI: CTpOeHUE, HU3HUECKUE
u XUMUYCCKHEC CBOIiCTBa (peakiuu v AKTUBHBIMU METaJlaMH,
rajJjioreHOBOJIOPOJIaMy, TOpEHHUE), MpUMeHeHue. BojopoaHbie CBS3U MEXIY
MOJIEKYJIaMH CIUPTOB. [lelicCTBME MeTaHOJa W 3TAaHOJIa Ha OPraHu3M YeJIOBEKa.
MHOTr0aTOMHBIE CIIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTpoeHUe, (U3NIECKUe 1
XHMHYECKHE CBOMCTBA  (B3aMMOJICMCTBHE CO  IICJOYHBIMH  METaJlJIaMH,
KadyeCTBEHHAs peaxkuus Ha MHOT'0aTOMHEBIE CITUPTHI).

I[eﬁCTBHCHaOpFaHI/ISM‘ICHOBCKa. HpI/IMeHeHI/ICFHI/IHepI/IHa W 3THUJICHTJIMKOJIA

3.2

®DeHoM:  CTpOeHUE MOJICKYNbI, (U3MYeCKHe ¥  XHMHYSCKHE CBOWMCTBA.

Toxcuunoctbdenona. [Ipumenenunedenona

3.3

3.4

3.5

3.6

4.1

Anpaeruapl 1 KeToHbl. DOpMabIETH, alleTalbICTHA: CTpOSeHUEe, (PU3nYecKue u
XUMUYECKHE CBOMCTBA (PEAKIMHM OKHUCICHUS M BOCCTAHOBJICHHS, KaYECTBECHHBIC

peaKkium), MoJyuyeHrue u MpuMeHeHne

OnHOOCHOBHBIE IpeJieNbHbIe KapOOHOBbIE KHCIOThL. MypaBbHHAs U YKCyCHas
KHCJIOTBI: CTPOCHHE, (PM3NYECKHE U XMMHYECKHE CBOWCTBA (CBOICTBA, O0IIHE JIIs
Kjacca KHCJIOT, peakuus OSTepu(uKanuu), TMOJydeHHEe W TNPUMEHEHHE.
CreapuHOBas U OJIEMHOBAs KUCJIOTHI KaK MPEACTABUTENM BBICIINX KapOOHOBBIX

KHCIOT. Mbla KaK COJIM BBICIIUX Kap6OHOBBIX KHCJIOT, UX MOIOIIICC JEeHCTBHUE

Crnoxnble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIPONIN3 CIOXKHBIX
3(HpOB. Kupsr. I'maponus KHUPOB. [IpumeHeHnexupoB.

buonornueckasposibKupoB

VYrneBoabl: cocTa, Kiaccu(pUKalUs YIriaeBOA0B (MOHO-, M- U TOJUCAXapHUbl).
['moxo3a — mpocreilmnii MOHOCaxapua: OCOOEHHOCTU CTPOEHUS MOJEKYJIbL,
busryeckre U XUMHUYECKHE CBOMCTBA (B3auMoieiicTBre ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHa4yHbIM pacTBOpoM okcuja cepebpa(l), BoccTaHoBieHue,
Opo’KeHHE TJIIOKO3bl), HAaXOXKIEHHE B MpPHUpPOJE, NpUMEHEHHue, OuoyiorhyecKas
posb. @otocunTe3. OpyKTO3a KaK U30MEpP TIIIOKO3bl. Kpaxman u nemnono3a Kak
npupoaHbie nonaumepbl. CTpoeHHEe Kpaxmala M LeJUIroNo3bl. Pusndeckue u

XMMHYECKHE CBOMCTBA Kpaxmajia (I‘I/I,Z[pOJ'II/IS, KauCCTBCHHAA pCaKIus C I/IOI[OM)
A3OTCOI[ep)KaU.II/IeOpFaHI/ILICCKI/ICCOCI[I/IHGHI/IH

AMWHOKHCIOTHI Kak aM(I)OTepHLIC OpTaHU4YCCKUC COCOAWMHCHMUA. dusznueckue u

XUMHYECKHE CBOICTBa AMHUHOKHUCIIOT (Ha puMepe TJIMIAHA).




Bbuosornueckoe3znaueHneaMUHOKHUCIIOT. [lennTranl

4.2

benkn kak npUpOIHBIE BBICOKOMOJIEKYJIApHBIE coequHeHus. IlepBuuHas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OenkoB. XHWMHYECKHECBOWCTBAOEIKOB:

THJIPOJIN3, JCHATYpalts, Ka4ueCTBCHHbICPEaKIIMNHAOCTKH

BricokoMoneKysspHbIECOEIMHEHUS

5.1

5.2

OcCHOBHbBIE TIOHATHUS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp,
HOJIMMEp, CTPYKTYPHOE 3BEHO, CTENICHb IOJIMMEPH3aLMU, CPEHSASA MOJIEKYIIApHas
Mmacca. OCHOBHBIEMETO/IBICUHTE3aBBICOKOMOJIEKYIISIPHBIX COSAMHEH U -
HOJIMMEPU3ALMS U ITOJIMKOHEHCALIHS

OKcllepUMEHTAlbHbIE METOJbl M3Y4YEHUs BELECTB M UX IMPEBPALICHUN:
O3HaKOMJICHHE ¢ 00pa3lamMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4yKOB. HOJIy‘-IGHI/IGCI/IHTCTI/I‘ICCKOFOKay'-IyKa N PC3UHBL

11 KVIACC

Kon
1

IIpoBepsieMbliidIeMeHTCONEPKAHUS

TeopeTn4ecKne0CHOBBIXUMUH

11

1.2

1.3

XUMHUECKUH dy1eMeHT. ATOM. S1po aroma, M30TOMbI. DJIEKTPOHHAsT 000JI0YKa.
DHepreTUyeckre ypOBHHU, TOAYPOBHU. ATOMHBIC OpOHUTAIH, S-, P-, 0-27I€MEHTHI.
OcoOeHHOCTH pacIipeieIeHusl IEKTPOHOB MO OpOUTANISIM B aTOMax 3JIEMEHTOB

TNEPBLIX quBIpéX INepruoaoB. 3HeKTp0HHa}IKOH(I)I/IpraI_II/IHaTOMOB

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucteMa XUMUYECKUX d1eMeHToB J[. 1.
MengeneeBa. CBs3b NepUOAUYECKOTO 3akoHa U llepuoguyeckoil cucTembl
xuMudeckux aemeHToB /.M. MenzeneeBa ¢ COBpEMEHHONW TEOPHEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHWMHMUYECKHX D3JEMEHTOB U
o0pa3yeMbIX UMH MPOCTBIX U CIOXKHBIX BEIIECTB IO TPYyMNIaM U TMEPUOAAM.

3Ha‘-IeHI/I€H€pI/IOJII/I‘I€CKOF03 AKOHa B pa3BUTHUHAYKHU

CrpoeHnue BemiecTBa. XHUMHUYECKass CBsS3b. Buasl XHUMHYECKON  CBS3U
(koBajieHTHAs HEMOJISIpHAsT W TOJIApHAsA, HWOHHAs, MeTauiueckas). HoHsbI:
KaTHOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHMsI KOBAJICHTHON XUMHUYECKOHN CBSI3U

(0OMeHHBIN M TOHOPHO-AaKLENTOPHBIH). BogopoaHascessb

14

BanentHOCTS. 3JICKTpOOTpI/II_IaTCJ'IBHOCTL. CTeneHbOKUCIICHUS

1.5

BemecTBa MONEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA
COCTaBa BELIECTBA. THIBI KPUCTANIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOWCTBA
BEIIECTB OT THNA KPHUCTALIMYECKONM pemeéTku. [loHsATHe 0 aucnepcHbIX

cucremax. McTuHHBIE H KOJIJIOMIAHBICPACTBOPHEI. MaCCOBaH}IOJ'ISIBeHIeCTBa B



pacTBope

1.6

1.7

Krnaccudukanusa Heoprannueckux coequHeHnil. HomenknaTypa HeoOpraHmueckux

BCIICCTB

Xumuueckass — peakuus.  Kmaccupuramuss — XMMHYECKMX — peakuuid B
HEOpPraHMYECKON U OPraHMYECKON XUMHUH. 3aKOH COXPAHEHHs MacChl BEIIECTB,

3aKOH COXpaHCHU U IMPEBPAILICHUA SHEPTIUU ITPU XUMHUYECKNX PCAKIIHAX

1.8

CKOpoCTh peakiuu, e€ 3aBUCUMOCTb OT pa3iIMyHbIX (PaKTOpOB

1.9

OOpatumble peakuuu. XuMHU4YecKoe paBHoBecue. DakTopbl, BIHUSIOMKE Ha

cocTosiHue XxuMmmuieckoro pasHosecus. [Ipunnunilelllarense

1.10

111

2.1

2.2

DnekTponuTrueckas aucconuanus. CuinbHbie W cialdbie 37eKkTpoiauThl. Cpena
BOJHBIX pacTBOpOB BEIECTB: KHUCasi, HEHTpabHas, HIEJIOYHAsL.

Peakuunronnoroodmena
OKHCIUTENEHO-BOCCTAHOBUTEIbHBICPEAKIINH
Heoprannueckasxumus

Hemeramnsl. Ilonoxenne HemerauioB B Ilepuoanueckol cUCTEME XUMHYECKHUX
anemenToB JI.MI. MenneneeBa U 0COOEHHOCTH CTPOEHMsI aTOMOB. DHU3MUECKHe
CBOMCTBAa HEMETAJNIOB. AJUTOTPOIHS HEMETAUIOB (Ha MpUMepe KUCIOPOa, CEPBL,
dbocdopa u yraepoaa)

XUMUYECKHE CBOMCTBA Ba)KHEUIINX HEMETaNIOB (TaJoreHoB, Cephl, a30Ta,
dochopa, yrmepoga M KpeMHHA) U HMX  COEIUWHEHUH  (OKCHIOB,
KHCIIOPOACOICPKAIINX KHUCJIOT, BOJIOPOJTHBIX

coenunenui ). [ [pumMeHeHHEBAKHEHITMXHEMETAIIJIOB M MXCOSUHEHU N

2.3

2.4

Meramnbl. Ilonoxenue MeramioB B llepuoanueckoil cHcCTeMe XHMHYECKHX
annemenToB J[.U. MenaeneeBa. OCOOEHHOCTH CTPOEHMS 3JEKTPOHHBIX 000J0YEK
aToMoB MeTaisioB. O6mue ¢usndyeckue cBoiictBa MeTayuioB. CrijlaBbIMETALIOB.

DNEeKTPOXUMHUECKUUPSAAHATIPSKECHUMMETAIIOB
XUMUYECKHE CBOWMCTBA BAKHEHIIMX METANIOB (HATPHM, Kalud, KaJbIlHi,
MarHui, aJlOMUHUN, IIUHK, XpOM, Kelie30, MeJb) U HX coeauHeHuil. OOmue

CHocoObI MOTyYeHUs! MeTAJLUIOB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'emetnmueckas CBAI3b HCOPTaHUYCCKUX BCUICCTB, MPUHAAJICKAINNX K Pa3JINYHbIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

3.2

Pone xuMum B oOecrieueHWH HKOJOTHYECKON, IHEPreTHUUECKOW U THIINECBOU
0€30IacCHOCTH, pa3BUTHHA MEIUIIUHEL. ITonsrue 0

HaYYHBIXMCTOJAXITO3HAHUABCIICCTB U XI/IMI/I‘-ICCKI/IXpeaKI_II/Iﬁ

Hpe,Z[CTaBHeHI/IH 00 O6H_II/IX HAaYYHBIX MPUHIUIIAX MPOMBINIJICHHOTO ITOJYUYCHUA




3.3

BOXHEUIIMX BELIECTB. YENOBEK B MHUpE BEIIECTB M MATEPUANIOB: BAXKHEUILIHE
CTPOUTENBHBIE MaTepualbl, KOHCTPYKUHOHHBIE MAaTEpHUANIbl, KPAaCKH, CTEKIIO,
KepaMuKa, MaTepuajbl Il 3JEKTPOHHKU, HaHOMATEpHUasbl, OPraHUYECKUE U
MUHEpaJIbHBIC YI00pEHUS

XuMHUg W 370pOBbE 4YEJIOBEKAa: MpaBUJa MCIOJIb30BAHUSA JIEKAPCTBEHHBIX

Ipenaparos, IIpaBujia 0€30I1aCHOT0 UCIIOJIb30BaHUs npenapaToB OBITOBOM XMMHH

B IIOBCEHEBHOU KU3HU




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Xumus, 10-11 xknacesl/ Kypun A.A., AKuuonepHoe o011ecTBo
«M3narenscrBo«lIpocBemnienne»

2. Xumus, 10 knace/ I'abpuensu O.C., OctpoymoB WN.I'., Cirankos C.A.,
AxumonepHoeoOmiecTBo «M3marenscTBo «IIpocBerienne

3. Xumus, 11 knace/ IN'abpuensu O.C., OOmecTBoO ¢ OrpaHuYCHHON
O0TBETCTBEHHOCTHIO«IPODA»; AkiimonepHoe obmiectBo «M3aarenberBo «IIpocBenieruney

4. Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxuunonepnoeobmectBo «M3narensctBo «IlpocBemenue»

5. Xumus, 11 kmace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., Jlyaun B.B.;
noapenakmueit Jlynuna B.B., O01iecTBo ¢ orpaHMueHHOM OTBETCTBEHHOCTHIO «IPODAY;
AxunonepHoe obmectBo «M3narenberBo «IIpocBenienue»

6. Xumus, 11 xracc/ Kyznenosa H.E., JIéskun A.H., [llaranos M. A., AKinoHepHoe
obmectBo«lM3narenscTBO «IIpocBemnieHue»

7. Xumus, 11 knace/ Pymsutuc I'.E., ®enpaman @.I'., AkiinonepHoe 0011eCTBO
«M3narenscTBO «IIpocBenienue»

8. Xumus / I'abpuensn O.C., Octpoymos WU.T'., CnagkoB C.A., AKIIMOHEpHOE 00IIECTBO
«MznatensctBo «IIpocBemenue»

9. Xumus / Epemun B.B., Ky3smenko H.E., Tepenun B.U., [lpo3nos A.A., Jlynun B.B.;
noapenakiueit Jiyauna B.B., O0miecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO «JIPODA»;
AxuunonepHoe obmectso «M3narensctBo «IIpocsemenne»

METOAUYECKHUE MATEPHAJIBI UIA YUYUTEJIA

1. 'abpuensu O.CIIporpamma kypca xumuu s 8-11 kmaccoB 001ieo0pa3oBaTenTbHBIX
yapexaenuit. - M.: [Ipoda, 2008.-78c.

2. I'abpuensu O.C, JIvicoBa I'.I'., Beenenckas A.I'. Xumus. 11 xnace: B 249. Y.
Hacronpnas kaura yuurens. - M.: JIpoda, 2003. - 320c.

3. I'abpuensu O.C, JIvicoBa I'.I'., BBenenckas A.I'. Xumus. 11 kmace: B 2q. Y. |I:
Hacronpnas kaura yunrens. - M.: JIpoda, 2003. - 320c.

4. Tabpuensu O.C., OctpoymoB W.I". OO1ast xuMus B TeCTax, 3afadax, ynpaxHeHusx. 11
Kiacc: Yueb.mocobue st o0meoopaszoBar. yupexaeHuit. - M.: Ipoda, 2003.- 304c.

5. Pageuxuit A.M., I'opmikosa B.II., Kpyrnukxosa JI.H. /lunaktruueckuii MaTepua 1no
xumun it 10-11 xkmaccoB: moco6ue st yautens. — M.: [Ipocsemenune, 2004. — 79 c.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/
https://myschool.edu.ru/
https://edsoo.ru/
https://fipi.ru/



