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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE CpeIHEro oo6mero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®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 TONOXKeHH «Crtparernn pa3BUTHS BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpateruy 00y4YeHus, BOCIUTAHUSL M PA3BUTHUSL O0yYarONIUXCs CPeJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOe oOpa3oBaHue, OJIy4yaeMoe BBIITYCKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeIHEer0 0O0IIero oOpa3oBaHUsl Cpe/CTBaMU y4EeOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1ened MW MPUHLMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
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.
Ona BHOCHUT CBOM BKJIaJl B (()OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXI0oro ujeHa oOmectBa. CoBpeMeHHass XMMHS 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 cootrBercTBUM ¢ OOmIMMHU LEISIMH M TPUHLUIIAMUA CPEAHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHUS B JKU3Hb COLIMYMA, MPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIIFOTCS 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
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPENENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlICHU O cTpoeHuu BemlecTB. CBeneHUs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAaX BEILIECTB,
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 M (PaKTOJIOTMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEPHOCTSAX IIpOTEeKaHus jonosiHdgercs B Kypcax 10 m 11 xmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMsI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSd MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHHS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEYMII MEXKIYy HOBbIMH (haKTaMHM U  TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOy4Jarommxcs NPUHITHIE NPOTPaMMON MO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku MHpOpMAaLIK, HEOOXOIUMBIX JJI1 MPUOOPETEHUS OTbITA TPAKTUYECKON
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJlep KaTeIbHOM XapaKTEpUCTUKHU LieJied W3Y4YeHHUs MpeIMeTa HarpaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHWYECKMX 3HAHUW Kak  BaKHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C MCTOpHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ atum, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a/1a4 U3y4YeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPaKTUYECKOH KOMIIOHEHTE COAepKaHusd OOy4deHHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS] TPAaKTUYECKUX 3a]1a4.

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

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: pElIeHus MpoOJeM, MOoucKa, aHainu3a U 00paboTKu MH(pOpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHM3M YEJIOBEKA U IPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBJICHHOCTH XHWMHH, € BaXHOW POJM B PEIICHUH TIIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHUS YHEPTETHUECKUX PECYypCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMH SBIICHUSIMH.

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

JlabopaTopHble W  TOpakTUYeCKue padoThl OyayT MPOBOAUTHCS C
UCITIOJIb30BAaHUEM BUPTYaIIbHBIX JJabopaTopuid « Touku pocTay.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



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, e€ ocHOBHbIE N0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
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, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILIECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 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, TaJOTCHUPOBAHUS, TUApATAllUM, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOTYYEHUE 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 (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAAICKAIUMU K
pa3IMYHBIM 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 MPOMBIIIIEHHOCTH 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  YIJIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITUJICHA

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,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpHUMEHEHHEe. BoAopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

@deHoJ: CTPOCHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIETWJA, aleTAIbJIETUA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOoeHHe, (pU3HuecKue M XUMUYECKHUE 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
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii 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 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, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJAYKTa PEaKIUH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

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

DKCHepUMEHTAIbHBIE METOJbl HM3YYCHHs] BEIIECTB W WX MPEBPAIICHUI:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJIMMEPU3ALNU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

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

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpesesieHusl 3JEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xumudeckux aneMeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOU TEOPUEW CTPOEHHUS
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. XUMHYECKas CBs3b. BHAbl XWMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



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

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

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

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3y4YEHHsS] BEIIECTB M WX MPEBPALICHUN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3ATOPA, ONIPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEakiuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTpONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHCJIOPOJICOIEPIKAITUX KHCIIOT, BOJOPOIHBIX COSTMHECHU ).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, 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 KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE TUIPOKCHA ATIOMHHUS C PacTBOpaMHU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE U MHUHEpAJIbHBIC
yaoOpeHus.

XuMus W 3J0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKod XxuMuM B 11 Kilacce OCyIIECTBIISETCS Uyepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHB, BEIIECTBO, TEIO,
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, TOPHBIE MOPOIBI, TTOJIC3HBIC HCKOTAeMbIEC, TOTLIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHUYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHaJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHKA TTPOI'PAMMBI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUSA
oOy4aronMMuUCs TPOrpaMM  CcpefaHero oOuiero oOpa3oBaHus — (JIMUHOCTHBIM,
METanpeIMETHbIM W NpeAMETHbIM). HaydHo-MeTroauueckoil  OCHOBOM s
pa3paboTKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTPaMM CPEAHETO OOIIEro
00pa30BaHHUs SIBJISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MOAXO.

B CcOOTBETCTBHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeaMeTa «XUMHUS» Ha YpPOBHE CpPEIHETO
00111er0 00pa3oBaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHE OOYYAIOIMMUCA POCCUMCKON TpaxAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIMYKUe MOTUBALIUU K O0yUEHHUIO;

I[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOCKICHUM JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATEIbBHOCTH 1EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPUCYLIMMH LEJIOCTHOMN
CUCTEME XMMHUECKOro 00pa3oBaHus;

HAJIMYKUE TMPABOCO3HAHUS DKOJIOTHUECKOW KYJIBTYpPhl M CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMeTa «XUMHUS» JAOCTUTAlOTCAd B
€IMHCTBE Y4Ye€OHOW W BOCHHUTATEIbHOW JESATENIbBHOCTM B COOTBETCTBHU C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH U
uJeanamMu poOCCUHCKOIo rPakIaHCKOro O0IIECTBa, MPUHITHIMU B O0IIECTBE HOPMaMU
M TpaBWIaMU TOBEACHMS, CHOCOOCTBYIOIIMMHU TpOLEcCaM  CaMOIO3HAHMS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYaIOIIUXCS.

JIn4HOCTHBIE  pE3yJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHPHOM W TPAKTUYECKON JCATEIHHOCTH
oOydJaronuxcsi Mo peajn3aluy MPUHATHIX B OOIIECTBE IIEHHOCTEW, B TOM 4YHCIIE B
YacTH:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUSI 00YYAIONUMHUCA CBOMIX KOHCTHTYIIMOHHBIX MPaB M OOS3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

IOPENCTaBIICHUS O COLMAJIbHBIX HOpPMax M MPaBHIIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW JESATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX
MIPOEKTOB, PEIICHNN y4eOHBIX M TIO3HABATEIHHBIX 3a/a4, BBHITOJHCHHN XUMHYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHMMaTh W NPUHUMATh MOTHUBBI, HAMEPEHUs, JOTUKY U
apryMEHTBI JPYTUX MIPU aHAJIU3€ PA3IMYHBIX BUJIOB YUYEOHOU €SI TEIHLHOCTH;

2) IATPHUOTUYECKOT0 BOCIIUTAHUA:

LHEHHOCTHOIO OTHOLICHHMS K HWCTOPUYECKOMY W HAyYHOMY HACIIEIHIO
OTEYECTBEHHOW XMMUH;

YBOXEHMsI K TMpOIIECCY TBOPYECTBA B OOJACTH TEOPUHM U TMPAKTUYECKOTO
MPUMEHEHUSI XUMHUM, OCO3HAHUS TOrO, YTO JOCTH)KEHUS HAYKH €CTh pe3yJibTaT
JUIMTENIbHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  DKCIEPUMEHTAIbHBIX  MOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa U MO3HABATEIbHBIX MOTHUBOB B ITOJYYEHHUH U MOCJIEIYIONIEM AHAIN3E
nH(pOpMaIU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEJCHNUS;

CIIOCOOHOCTH OIIEHWBATh CUTYaIluH, CBS3aHHBIC C XUMUUYECKUMU SIBICHUSMU, U
MIPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYICh HAa MOPaTbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEICHHE W TOCTYNKH CBOMX TOBApHILEH C
MO3UIMN HPABCTBEHHBIX M IPABOBBIX HOPM H OCO3HAHUE IOCHEACTBUNA HTUX
MIOCTYTIKOB;

4) gpopmMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl I[IEHHOCTEH 3J0poBOro u Oe3omacHoro oOpaza  KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHHUS K COOCTBEHHOMY (PH3WYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHnss TpaBwil 0e30macHOro oOpaleHusi C BEIIeCTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTH TNPaBUJI  HUHAUBUIAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOTro MOBEICHUSI B CUTYAIIUSX, YTPOXKAIOIINUX 3TOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TIOCIEJACTBUNA W HEMPUSITHS BPEIHBIX MPUBBIYCK (YMOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATEIbCKON
JeSTeTLHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOW U IPYTUX BUAAX JACATEIHHOCTH;

YCTAHOBKHM Ha aKTHBHOE Y4aCTUE B PEIICHUH MPAKTHYECKUX 33724 COLMAIBHOU
HaIpaBJIECHHOCTH (B paMKax CBOEro KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3YYEHHIO MPOQPECCUi pazIMyHOro poja, B TOM
YHUCJIEe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUI N0 XUMUHU;

YBAKEHUS K TPYAY, JIOJISIM TPyJa U PE3yIbTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW  TPAaCKTOPUU
oOpazoBanusi, Oyayuieil npodeccuu 1 peaan3aiui COOCTBEHHBIX KU3HEHHBIX TUIAHOB



C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKU LI€JIECO00OPA3HOTO OTHOLIEHHMS K MPUPOAE, KAaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUSA TJIO0AILHOTO XapakTepa »JKOJIOTHUYECKUX MpoOsieM, BIMSHUS
DKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOU CPEIBI;

OCO3HaHUs1 HEOOXOAMMOCTH HMCIIOIb30BaHUsI JOCTHKEHUI XUMUM ISl pEIICHUs
BOIIPOCOB PALIMOHAIIBHOTO ITPUPOIOIIOIb30BaHNS;

AKTHBHOTO HENPUATHUS ACUCTBUM, IPUHOCIIIMX BPEA OKPYKAIOIIEH IPUPOAHON
cpene, yMEHUsl IPOrHO3UPOBAaTh HEOJATONPHUSATHBIE 3KOJIOTMYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJu4yus Pa3BUTOTO HKOJOTMYECKOTO MBINUIEHUSA, HKOJOTHYECKON KYJbTYPHI,
OIIBITA JEATEIIBHOCTU DKOJIOTMYECKON HAIIPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
MMHU B MO3HABaTEIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM MPaKTUKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MIPOTUBOCTOSATH UAECOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

Cc(OPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHON MPAKTHKU;

MOHUMaHUs cHneuuUKd XMMHUM KAaK HayKd, OCO3HaHus €€ poid B
(GOpMHUPOBAHUM PAIIMOHATILHOTO HAYYHOTO MBIIUJIEHUS, CO3JaHUHM LEJIOCTHOIO
IpeJcTaBiIeHUsT 00 OKpY’KalolEM MHUpe KaK O €JIMHCTBE MPUPOJbl U 4YEJIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M peueHuH npoOjeM COXpaHEHHUs
IIPUPOIHOIO PAaBHOBECHS,

yOEKIEHHOCTU B 0COOOM 3HAYMMOCTH XUMUU JIJIi COBPEMEHHOW ITUBUIIU3ALINHN:
B €€ T'YMaHUCTUYECKOM HANpPaBJICHHOCTU M BaXHOW POJU B CO3JaHUM HOBOHM 0a3bl
MaTepUaJIbHOW KYJIbTYpPbl, PELUICHUH TI00aJbHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPhEBOM, DJHEPreTUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00ECIIEYEHUN YCIIOBUN YCIELIHOTO TpyJa U
HKOJIOTUYECKH KOM(POPTHOM KMU3HU KAXA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TIOHMMaHUsA CYIIHOCTH  METOJIOB
MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIOJIb30BaTh
MoJlyyaeMble 3HaHMs JJIs aHaJM3a U OOBSCHEHUS SIBJICHUM OKpY’KaIoLEro Mupa U
MPOUCXOMASIINX B HEM M3MEHEHUH, YMEHUs JieJlaTh 0OOCHOBaHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4HbIX (JAKTOB U MMEIOUIMXCS JAHHBIX C LEJIbIO MOJTYyYeHHUs JOCTOBEPHBIX
BBIBO/JIOB;

CHIOCOOHOCTH  CaMOCTOSITEJIBHO ~HCIOJb30BATh XMUMHUYECKME 3HAHUSA IS
pelieHus npobyieM B peabHbIX KU3HEHHBIX CUTYalIUsAX;

MHTEpECa K TIO3HAHUIO U UCCIIEN0BATEIBCKON AEATEIbHOCTH;



TOTOBHOCTHU U  CIOCOOHOCTH K  HEMNpPEephIBHOMY  OOpa30BaHUIO |
caMo00pa3oBaHUIO0, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHMM 1O XUMHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTAM Tpyla B pazNuyHbIX cdepax MpodecCHOHAIbHON

NEATEIIBHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUSI Y4eOHOro mnpeamera «XHUMHA» Ha
YPOBHE CpeHEro 001ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE TUTS dbopMupoBanus MHUPOBO33PEHHUS oOyJaronuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOILEHAy4YHbIE MOHITHUS, OTpakarollue
LEJOCTHOCTh HAYYHOM KApTUHBI MHUpa U CHEUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHUs, SBICHHE,
IPOLECC, CUCTEMA, HAay4YHbIM (DAKT, MPUHLMNI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeOBaHUE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHUE);

YHUBEpCalbHble Y4YeOHblE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHHUKATHUBHBIE,
peryJaTuBHbIE), obecrieunBaronye GopmMupoBaHue (YHKIIMOHAIBHON T'PaMOTHOCTU
U COLMAIbHON KOMIETEHIIMN 00yYaroInXCs;

CIIOCOOHOCTh OOYYaOIIMXCS MCIIOJIb30BATh OCBOEHHBIE MEKIUCIUILIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS U  yHUBEpPCAJIbHbIE  y4dyeOHbIE  JEHCTBUA B
IT03HABATEJIbHOW U COLMAIIBHOW MPAKTHUKE.

MeranpeaMeTHble  pe3yibTaThl  OTPaXKarOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU [TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMU.

OBiagenue YHHBEPCAJIbHBIMH yY4eOHBIMH NM03HABaTeJIbHbBIMH
NEeHCTBUSMM:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO (POPMYIMPOBATh U aKTyalIM3UPOBATh MPOOJIEMyY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpPENENIATh UENU JEATEIIBHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU HX
TNOCTUKEHUS, COOTHOCUTD PE3YIBTATHI AEATEIBHOCTH C ITOCTABJICHHBIMU LIEJSIMU;

HCIIOJIB30BaTh IPU OCBOEHUM 3HAHUN NPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XAPAKTEPHbIE NPHU3HAKM MOHATHM M YCTAaHABIMBATh WX B3aHMMOCBS3b,
HCIOJIb30BaTh COOTBETCTBYIOIINE TOHATHUS Ui OOBSICHEHHUSI OTACNIbHBIX (DAKTOB U
SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUU ISl KJIacCU(UKAIIMU BEUIECTB U XUMUYECKUX
pEaKLNiA;

YCTaHABIMBAaTh MPUYUHHO-CIEJCTBEHHBIE  CBSI3U  MEXKIYy  HM3y4aeMbIMU
SBJICHUSIMU;



CTPOUTH JIOTHUECKHE pacCyXKIeHUs (MHAYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTUH), BBIBIATH 3aKOHOMEPHOCTM M TMPOTUBOPEUYUS B paccMaTpUBaEMBIX
ABIICHUSAX, (POPMYITHPOBATH BHIBOABI U 3aKIIOYCHHUS;

OPUMEHSTh B MPOIECCE MO3HAHUS, MCIOJIb3YyEeMble B XMMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, MPEeOOPa30OBBIBATh MOJICIbHBIC MPEICTABICHUS — XUMUYECKHM
3HaK (CMMBOJ) 3JIEMEHTa, XUMHUYecKasi (opMyJia, ypaBHEHHUE XUMHUECKON PEaKIuu —
OpU peHIeHHH YYeOHBIX I[MO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, IPUMEHATH
Ha3BaHHbIE MOJIECJbHBIC MPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUil.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIAJIETh OCHOBAMHM METOJOB HAy4YHOTO MO3HAHHUS BEHIECTB M XUMHUYECKUX
peaKuuu;

(opMyIUpPOBATH LIETU U 3a]1a4K MUCCIIEIOBAHUS, UCIIOJIb30BaTh MOCTABICHHbBIE U
CaMOCTOSITENIbHO CPOPMYJIUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
M OCHOBBI g (OPMHUPOBAHUS THUIOTE3bl 1O TMPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUIA;

BIIQ/JICTh HABBIKAMU CAMOCTOATEIHHOTO TUIAHUPOBAHHUS W TPOBEIACHHUS
YUYEHHYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONaTh 3a XOJO0M
npouecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYyJIUpOBATH
0000IIEHNsI W BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH PE3YNbTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIM OTYET O MPOJECIAHHON padoTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOW  HMCCIIENOBATEIhCKOW U MPOEKTHOU
JESITeIbHOCTU, MPOSBISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY MOMCKY
METOJIOB PpELICHUs] MPAKTUYECKUX 3a/]ay, MPUMEHEHUIO PAa3JIMYHBIX METOOB
MO3HAHUS.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBAThCS B  PA3IMYHBIX HUCTOYHHUKAX uWHMopmaruu (Hay4dHO-
NOMYJISIpHAs TUTepaTypa XUMUYECKOTO COJEPKaHUs, CIIPABOYHbIE TOCOOUS, pECypChI
WurepHera), aHanu3upoBaTh HH(OpPMALMIO  PA3IUYHBIX BHUJIOB H  (oOpM
MPE/ICTaBICHNS, KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTE;

(dopMyTupOBaTh 3ampoChl U MPHUMEHATH Pa3jMYHbIE METOABl MPH TOUCKE W
orbope wuHbOpMANKMK, HEOOXOIWMOW [T  BBIIOJIHEHHWS]  y4eOHBIX  3ajad
OIPEACIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCIOJB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TIONCKOBBIX CUCTEM;

CaMOCTOSITEIIFHO BRIOUPATh ONTUMAIBHYIO (JOpMY TpeICTaBlIeHUS HHPOpMaIUn
(cxeMbl, TpauKH, AUarpaMmbl, TaOJIHUIIBI, PUCYHKHU U IPYTHE);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAUYECTBE CPEACTBA MPHU pabOTe C XUMUYECKOU
uHpopMalMet: TPUMEHITh MeXnpeaMeTHble ((pU3MYeCKue U MaTeMaTUYECKHE)
3HAKU U CUMBOJIBI, OpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;



UCIIONIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISITHOCTH.

OBJajieHHe YHHBEPCAJbHBIMM KOMMYHUKATHBHBIMHM J1€HCTBUSIMU:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOMl TeMbl B XOJ€ IHUAJora W/Wiv
JMCKYCCHUH, BBICKA3bIBATh UJIeH, GOPMYIUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIBHO
BBITIOJTHCHUS TTPEIOKEHHON 3a1a4H;

BBICTYNIaTh C TMpe3eHTalMel pe3yJabTaTOB IMO3HABATEIBHON EATEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHHKAMU MPU BBITIOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPaKTUYECKONM pabdoThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pea3allii Y4eOHOro MpoeKkTa U (OpMYIUPOBATH BHIBOBI 110
pe3ynbTaTaM MPOBENEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAHUSA TO3MUIMA B XOJE
00Cy>X)eHusI 1 0OMEHa MHEHUSIMHU.

OBjajieHue YHHBEPCAJbLHBIMH PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIbHO IUIAHUPOBaTh M  OCYIIECTBISITH CBOIO TO3HABATEIHHYIO
JeSTeNbHOCTh, Ompenensisi e€ [end MW 3a7adyd, KOHTPOJIHUPOBATh M 1O MEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MPEAJIaraéMblil  aJlfOPUTM  ACHUCTBUH  NpH
BBIIIOJTHEHUH Y4YEOHBIX U HCCIENOBAaTENbCKUX 3aJad, BbIOMpaTh Haubosee
¢ (PeKTUBHBIN CMOCOO WX pemeHuss ¢ y4ETOM TMOJYyYeHUs HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUSA Kypca «OpraHudeckass XuMHUs» OTPAXKAIOT:

chOpPMHUPOBAHHOCTh  TPEACTABICHHM O  XHMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, POJIM XMMHUHU B IMO3HAHUU SIBJICHUW MPUPOJIBIL,
B (opMUpOBaHUM MBIIUICHUS W KYyJIbTYpPbl JMYHOCTH, €€ (PyHKIIMOHATHHOU
IPaAaMOTHOCTH, HEOOXOAUMOM [JIsi PEIIeHUs MPAKTHUUYECKUX 3a]ad M DKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U MPUPOJTHON Cpelie;

BJIAJCHUE CUCTEMOM XUMHUYECKHUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMHUCCKUI 3JIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, XUMHUYECKas CBS3b,
CTpyKTypHasi (dopMmyna (pa3BépHyTas M COKpamiéHHas), MOJb, MOJSpHas Macca,
MOJISIDHBI  O0BEM, YIVIEpOAHBIA CKeNeT, (YHKIMOHANbHAS TPYIIa, paauKal,
W30MEpPHsI, U30MEPBI, TOMOJIOTUYECKHUMN PsZl, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOA U
a30TCOJAEpXKAIIME  COCIMHEHUS, MOHOMEp, IMOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHUS); TEOPUM W 3aKOHBI (TEOpHUS CTPOCHHUS
opraHuueckux BemiecTB A. M. ByrtiepoBa, 3akKOH COXpaHEHHS MacChl BEIECTB);



3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XWUMHU;, MHPOBO33PEHUYECKUE 3HAHWSI,
JIeKaIe B OCHOBE MOHUMAHWMSI IPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBJICHUH,
(haKTOJOTUYECKHE CBEICHUS O CBOWCTBAX, COCTaBE, IMOJYyYeHWH U O€30MMacHOM
UCIOJIb30BAaHUU BAXHEUIINX OPraHMYECKUX BEHIECTB B OBITY M MPAKTHUYECKOU
JEeSITETbHOCTU YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh yMEHHUH BBISBIATH XapaKTEPHBIE NPHU3HAKH TTOHATHH,
YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJH30BATh COOTBETCTBYIOIIWE ITOHSATHS TIPH
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHUYEeCKUX COCANHEHUI;

c(hOPMHUPOBAHHOCTh YMEHHUH MCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJIS
COCTABJICHUSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamiéHHON) GopMy
OpTaHUYECKUX BEIIECCTB M YPABHECHUN XUMUYCCKUX PEAKIIMK, N3TOTABIMBATH MOJCIN
MOJICKYJT OpPTaHWYECKUX BEIICCTB JUIA WUTFOCTPAIMM WX XHMHYECKOTO H
MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJICKHOCTh H3YYCHHBIX
OPTaHWYECKHWX BEIIECTB TI0 WX COCTaBy M CTPOCHHIO K ONpPEICIEHHOMY
KJIacCy/Tpynme CcoeauHeHud (YTIeBOJOPOJbI, KHCIOPOI U  a30TCOJEpKallne
COCIMHCHUSI, BBICOKOMOJICKYJISIPHBIC COCAWMHCHMS), JaBaTh WM Ha3BaHUSA TIO
cuctematudyeckoir Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUS OTJCNIbHBIX OPraHUYECKUX BEIIECTB (PTUJICH, MPOMWIEH, AaleTUJICH,
STUJICHTIUKONb, TIUIEPUH, (GeHOoJ, (opMaNbIeTu, amneTalbIeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHas KHCIIOTa, OJICMHOBAsl KUCJIOTA, CTEAPUHOBAs KHCIIOTA, TITFOKO3a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACNATh BHABl XHUMHYECKOM CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHSI TPUMEHSATh TOJOXKCHHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytiepoBa ais 0OBbSCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MACCHI BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3UUCCKUE
U XHUMHYECKHE CBOWCTBA THUNUYHBIX TIPEJICTABUTENICH PpA3JIMYHBIX KJIACCOB
OpraHUYECKUX BEIIeCTB (METaH, 3TaH, STUJIEH, MPONUJICH, alleTUIeH, OyTaauen-1,3,
MeTwiIOyTaaueH-1,3, 0eH30J, METaHOJ, 3TAHOJI, ATUJICHTJIMKOb, TJIUIEPUH, (HEHOII,
areTanbAeTH]l, MypaBbUHAs M YKCYCHasi KHCJIOTHI, TJIOKO3a, Kpaxmall, IeJUII0I03a,
AMUHOYKCYCHAasl KHCJIOTa), WIIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIYy HUMU
YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYCCKUX PEAKIUH C HCIOJb30BaHHEM
CTPYKTYPHBIX (HhOpPMYJ;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HMCTOYHUKU YTIEBOJOPOTHOTO
CBIpBS (HEPTH, MPUPOAHBIN Ta3, YrOJb), CIIOCOOBI UX MEPEepabOTKU U MPAKTUIECKOE
MpUMEHEHNE TTPOYKTOB MEPEepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHMM TMPOBOJAUTH BBIYUCICHUS MO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTA



peaxiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIM NPOAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMECHHUM BIAJCTh CUCTEMOM 3HAHWN 00 OCHOBHBIX METOZaX
HAay4YHOT'0 TTO3HAHMS, UCIIOIb3YEMBIX B XUMHUHU IPU U3YYEHUU BEIIECTB U XUMUYECKUX
ABJIeHUM (HaOJ0/IeHne, U3MEpPEHUE, SKCIEPUMEHT, MOJIETUPOBAHKE), UCIIOIb30BATh
CUCTEMHbBIC XUMUYECKHUE 3HAHUS JIJISl PUHSITUS PEIICHUN B KOHKPETHBIX dKU3HEHHBIX
CUTYaLIMSIX, CBSI3aHHBIX C BEILIECTBAMU M UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOJATh MpaBuia IMOJb30BAHMUS XUMHUYECKOU
nocyaoi u jabopaTOpHbIM O00OpYJOBaHHMEM, a TaKXe IMpaBuja oOOpalieHus ¢
BELIECTBAMU B COOTBETCTBHUHM C HMHCTPYKIMSIMHU IO BBIMOJHEHHUIO JaOOpaTOPHBIX
XUMUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW I[UIAHUPOBaTh U  BBINOJHATh XUMUYECKUU
AKCIIEPUMEHT (TIPEBPAILEHUS OPTaHUYECKUX BEUIECTB MPU HAarpeBaHUU, MOJTYyUYCHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAUECTBCHHBIEC PEAKIMU OPraHUYECKUX BEILECTB,
JeHaTypauus OeJIKOB IIPH HarpeBaHHUM, IBETHBIE PEaKlUU OEKOB) B COOTBETCTBHUH C
MpaBUIaMu TEXHUKU 0€30MacHOCTH MPU OOPAIIEHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000pyJOBaHUEM, TPEJICTABIATh PE3YyIbTaThl XUMUYECKOIO SKCIEPUMEHTA B (opMe
3aMUCH yPaBHEHH COOTBETCTBYIOIIUX peakiuii M (HOpMyIUpoOBaTh BHIBOABI HA
OCHOBE ITUX PE3YJIbTATOB,;

c()OPMUPOBAHHOCTh YMEHUN KPUTHMYECKHM aAHAJIU3UPOBATH XUMHUYECKYIO
uHpopManMIo, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH cobIro1aTh npaBuia AKOJIOTUYECKHU
1eJ1ecCO00pa3HOro TMOBEJACHUs B OBITY W TPYAOBOM JEATEIbHOCTH B LEJAX
COXpPAaHEHMUSI CBOEr0 3J0pPOBbS M OKPYXKAIOLIEW INPUPOAHON Cpelbl, OCO3HABATH
ONAaCHOCTh BO3JCWCTBUSA HA JKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BeIleCTB, MOoHUMAas cMbica mnokazatens [IJIK, moscHaTh Ha mpumepax crocoObl
YMEHBUIEHUS U IPEIOTBPAILECHHS UX BPEAHOTO BO3JEHCTBUS Ha OPraHU3M YEJIOBEKA;

UIst OOy4YaromMXCsd C OTrPaHUYEHHBIMH BO3MOXKHOCTSMH 3I0POBbS: YMEHHUE
MPUMEHATh 3HAaHUST 00 OCHOBHBIX JOCTYNHBIX METOJAaX II0O3HAHMUS BEUIECTB U
XUMUYECKUX SIBJICHUH;

UIA  CIenblX W cHa0OBUAAIIMX OOydarolUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cuctemy oOo3Hauenuid JI. bpaiins juist 3amucu XMMHYECKUX

dhopmyi.
11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «O0mas u HeopraHu4ecKass XUMHUs»
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUN: O  XUMHUYECKOH  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B MO3HAHUU SBJICHUN IPUPOJIBI,



B (opMupoBaHMM MBIIUICHUS MW KYyJbTYPhl JUYHOCTH, €€ (yHKIHOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOU ISl PEIICHHS MPAKTHYECKUX 3a1ad M SKOJOTUYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U IPUPOTHOU CPEIE;

BJIQJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHUW,  KOTOpass  BKIIIOYAET:
OCHOBOIIOJIATAIONIME TMOHATHS (XMMHUYCCKHHA 3JEMEHT, aToMm, wu3orom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM AaTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTh, JJICKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCJICHUSI, XUMUYECKasi CBS3b
(xoBaJieHTHAasi, MOHHAs, METAJUIMYECKasi, BOJOPOAHAs), KPUCTAINIMYECKAs PEeIIETKa,
TUTMBl ~ XMUMHYECKUX  pEaKIMi, pacTBOp,  OJEKTPOJUTHI,  HEDIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAs  JUCCOLMAIMS, OKHCIHUTEIh, BOCCTAHOBHUTENb, CKOPOCTb
XUMUYECKOW peakluh, XUMHUUYECKOE pPAaBHOBECHUE);, TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKOMN qUCCOLMalny, iepuoandeckuil 3akon . 1. MenaeneeBa, 3akoH
COXpPaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTHUU MPH
XUMUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM  SI3BIK  XHMHH,
MUPOBO33PEHUYECKUE 3HAHUA, JIekKAlIMEe B OCHOBE IOHUMAaHUS TNPUYUHHOCTH U
CUCTEeMHOCTH XHWMHYECKUX SIBJICHUM, (PaKTOJIOTHMUECKHUE CBEIICHHS O CBOWCTBAX,
COCTaBe, MOJIYYCHUU U OE30MaCHOM HCIOJIb30BAaHUU BAXHEUIIMX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MIPAKTUYECKOM ESITEIILHOCTH YEIIOBEKA,

c(OPMHUPOBAHHOCTh YMEHHUHN BBISBIATH XapaKTEpHbIE NPHU3HAKU TIOHATHUH,
YCTaHaBJIIMBATh WX B3aUMOCBSI3b, HCIOJIL30BaTh COOTBETCTBYIOIIME TMOHSTUS TPHU
OTMMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHU;

c(OPMHUPOBAHHOCTh yMEHHUH MCIOJb30BaTh XHMHUYECKYI) CHUMBOJIHMKY ISt
coctaBieHust  (GOpMyJd  BEHMIECTB W YPaBHCHMM  XUMHYECKHX  pEaKIIHi,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbld Tra3, YrJAEKUCHBbIM Tra3, aMMHaK, TaméHas
M3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAsS COMA, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUW OIpPEACNATh BaJCHTHOCTh M CTENEHb OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIUYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYeCKasi, BOJAOPOJHAs) B COCIWHCHUSX, THII
KPUCTAUTMUECKON PEMIETK KOHKPETHOTO BeIlecTBa (aTOMHAas, MOJICKYJIsIpHas,
HMOHHAasl, METaJUIMYeCcKasi), XapakTep Cpeibl B BOJHBIX PAaCTBOPAaX HEOPTraHUYECKHUX
COCJMHECHUI;

c(hOpPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MIPUHAIICKHOCTh HEOPTAHUUECKHIX
BEIIIECTB MO MX COCTAaBY K OMNPEIENEHHOMY KJacCy/TpyIIe COeIUMHEHUN (MpOCThIe
BEIIIECTBA — METAJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMS, KUCIOTHI, aM(OTEepHbIC
TUAPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUHN PaCKPBIBATh CMBICH Mepuoandeckoro 3akona J{. 1.
MeHnneneeBa U JIEMOHCTPUPOBATH €TI0 CHCTEMATH3UPYIONIYIO0, OOBSICHUTEIBHYIO H
IPOTrHOCTUYECKYIO (PYHKIUU;



c(OpPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh IIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB lleproguyeckoil cucTeMbl XHUMHYECKUX
anmemeHnToB [I. M. MeHneneeBa, UCHONB3ysl MOHATHA «S-, P-, O-2IEKTpOHHBIE
opOUTaNIN», «IHEPreTUYECKUE YPOBHM», OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB XMMHYECKHMX DJIEMEHTOB M MX COCIUWHEHUH [0 IEpHoAaM M TIpyIIaM
Ilepnoamueckoi cucteMbl XUMUYECKHX d1eMeHTOB [[. . Menneneesa;

chOPMHPOBAHHOCTh  YMEHUW  XapaKTepu30BaTh  (OMUCHIBATH)  OOImIMe
XUMUYECKHE  CBOWCTBA  HEOPraHWYECKHMX  BEIIECTB  PAa3IMUHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME TIE€HETUYECKOM CBS3M MEXKIY HEOPraHWYEeCKUMU
BELIECTBAMH C ITIOMOIIBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

c()OPMHUPOBAHHOCTh YMEHUS KJIACCH(PUIUPOBATH XHMHYECKHE PEaKUUU I10
pazIMYHBIM MpU3HAKaM (YUCITYy M COCTABY pEarupyrolluX BEIIECTB, TEIMIOBOMY
3¢ (deKTy peakuuu, U3MEHEHHUIO CTEIEHEH OKHUCIIEHHS DJIEMEHTOB, O0paTUMOCTU
pEaKLMH, YYaCTHIO KaTaau3aTropa);

c(OPMHUPOBAHHOCTh YMEHUH COCTABISTh YPaBHEHUS PEAKIMN pa3InYHBIX
TUIIOB, TOJIHBIE M COKPAIUEHHBbIE YpaBHEHUS PEAKIM MOHHOTO OOMEHA, YYHUThIBAs
YCJHOBUS, ITPX KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA,;

cOPMUPOBAHHOCTh ~ YMEHUIl  NPOBOAUTH  pEaKLUH, MOATBEP)KAAIOIINE
KAUECTBEHHBII COCTAaB PpA3JIMYHBIX HEOPraHMYECKUX BEUIECTB, pPaclO3HABATh
OMBITHBIM MYyTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUYECKHX
BEILIECTB;

cOPMUPOBAHHOCTh ~ YMEHHUH  pacKphlBaTb  CYLIHOCTb  OKHCIUTEJIbHO-
BOCCTAHOBUTEJBHBIX PEAKIMI MOCPEACTBOM COCTaBJICHMS 3JIEKTPOHHOrO OajnaHca
ATHUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUIM OOBACHITH 3aBUCHMOCTH CKOPOCTH XMMHUYECKOU
pEeaKLMK OT PA3IUYHBIX (PAKTOPOB; XapaKTEP CMEUIEHUSI XUMUYECKOIO PaBHOBECHS B
3aBUCUMOCTH OT BHeITHero Bo3aeicTus (nmpunnui Jle [Hlatense);

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepHU30BaThb XUMHUYECKHE IPOLECCHI,
JeXaluye B OCHOBE MPOMBINUIEHHOTO TMOJIYYEHUsS CEPHOM KHCIOThI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTABICHUN 00 OONIMX HAy4YHbIX MPUHLHUINAX MU
AKOJIOTUYECKUX MPOoOJIeMaxX XMMUYECKOT0 MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAMTH BBIYUCIECHUS C HCIOJIB30BAHUEM
MOHSITUSI «MaccoBas JI0JIsI BELIECTBA B PaCTBOPE», OObEMHBIX OTHOIICHUN T'a30B IpU
XUMUYECKUX PEaKlUsaX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIHMU
BELIECTB, TEIUIOBOr0 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHsS] MacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHNs JHEPTUN;

c(OpPMUPOBAHHOCTh YMEHHUH COOJIIO/IaTh MpaBUiia MOJIb30BAHUS XUMHUYECKOU
nocyaod M 1a00paTOpHbIM OOOpYIOBAaHUEM, a TAaKXKe MpaBuia oOpalleHus ¢



BEIIIECTBAMH B COOTBETCTBHUU C WHCTPYKIIUSIMHA TIO BBHITIOJIHEHHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh U  BBIIOJHITh XHUMHYECKUN
AKCIIEPUMEHT (Pa3jioKE€HUE MEpPOKCHIa BOJAOPOJia B IMPUCYTCTBUU KaTalu3aTropa,
ONPENEIICHUE CPEIbl PACTBOPOB BEILLIECTB C MTOMOIIBI0 YHUBEPCAIIBHOTO UHINKATOPA,
BIIUSIHUE PA3JMYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKON pEaKIuH, PEaKiuu
HOHHOTO OOMEHa, Ka4eCTBEHHBIE peakluu Ha CyibdaT-, KapOOHAT- W XJIOPHU/I-
AHWOHBI, HA KAaTHOH aMMOHHS, PELICHHE HKCIEPHUMEHTAJBHBIX 3a/lad [0 TEeMaMm
«Mertamnbs» 1 «Hemeramib») B COOTBETCTBUM € MPAaBWIIAMH TEXHUKHA 0€30MacHOCTU
npu oOpalieHuu ¢ BElIeCTBaMU M JabOpaTOPHBIM 00O0PYIOBaHUEM, MPEICTABISATH
pe3yabTaThl XMMHUYECKOTO JKClepuMeHTa B (GopMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakiuii ©u (QopMyaupoBaTh BBIBOJALI Ha OCHOBE JTHX
pE3yJIbTaTOB;

c(hOPMHUPOBAHHOCTh yYMEHUN KPUTHUYECKH aAHAJIU3UPOBATH XUMHYECKYIO
uH(pOpMaIUIO, TMOJY4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOU
KOMMYHUKaIuu, MHTepHET U Jpyrux);

c(hOpMHUPOBAHHOCTH YMEHUU co0Jro1aTh MpaBuia JKOJIOTUYECKHU
[[EJIECO00PA3HOTO TOBEJACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IENAX
COXPAaHEHHsI CBOETO 3JI0POBbS M OKPYXKAKOLIEW NPUPOJHOW Cpenbl, OCO3HABATh
OTIACHOCTh BO3JICMCTBUSI Ha >KMBBIE OPTraHU3MbI OMNPEACIEHHBIX BEIIECTB, MTOHUMAS
cmpic  nokazatenss IIJIK, mosicHATh Ha mnpuMepax crHnocoObl YMEHBIIEHUS U
MPENOTBPALICHUS UX BPETHOTO BO3JAECHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsE OOy4YarOIIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMU 370POBBS: YMEHHUE
MPUMEHSATh 3HAaHUST 00 OCHOBHBIX JIOCTYNMHBIX METOJAaX TIO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUH;

JUISL  CJIETIBIX W CJTA0OBUIAIIMUX OOYYalOIIUXCA: YMEHHE HCMOJb30BaTh
penbedHO-TOUCUHYIO cucTemMy oOo3HaueHmit JI. bpaitns mis 3amucu XUMHYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosmuecTBo yacos
HanmeHnoBanme
Ne Koutpoas IIpakTuu JuieKkTpOHHbIE (LU poBbIE)
n/n PAIICIOR 1 TEM Bcero  Hble ecKHue o0pa3oBaTejibHbIE PeCYpPChI
NpOrpamMmbl
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMUM
[Ipenmer
OpraHNu4ecKou
11 zf;iﬂeifﬂe()pm 4 http_s://resh.edu.ru/uploads/col
lection/5e25¢12926650.pdf
OpraHUYECKUX
COCIMHEHU A.
M. bytieposa
Utoro no pazneny 4
Pa3nea 2. Yraesogopoasbl
IIpenenwvHbie N3nareancTBO
2.1 yTIEBOIOPOIBI — 2 «IIpocBemenue»
aJIKaHBbI WWW.Prosv.ru
HenpenensHsbie
YIJIEBOIOPOLIBI: Poccuiickui
2.2 aJIKCHBI, 5 o0m1eo0pa3oBaTeIbHbIN
aJKaJIueHsbl, IMoptan www.school.edu.ru
AJIKUHBI
93 ApomaTrueckue ) https://resh.edu.ru/uploads/col
YTJIEBOIOPOIBI lection/5e25¢12926650.pdf
[IpupoaHbie
24 HUCTOYHHKH 3 1 1 https://resh.edu.ru/uploads/col
YIJIEBOJIOPOJIOB H lection/5e25¢12926650.pdf
uX nepepadboTka
Hroro no paszneny 12

Pasznen 3. Kuciopoacoaep:kaunue opranndeckue coeJuHeHUst

N3narenscTBO
3.1 Crnuptsl. ®enon 3 "IIpocBemienune"
http://www.prosv.ru/
AJBIeTHIbI.
392 KapGoHoBbie 5 1 https://resh.edu.ru/uploads/col
' KHCJIOTBL. lection/5e25¢12926650.pdf
CrnoxHble 3¢upbl
3.3 VYrieBoasl 3 https://resh.edu.ru/uploads/col



https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
http://www.prosv.ru/
http://www.school.edu.ru/
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
http://www.prosv.ru/
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf

lection/5e25¢12926650.pdf

Hroro no pazneny

11

Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

AMUHEL
4.1 AMVHOKHCIIOTEL.
benxu

Hroro no pasneny

Pa3zneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5

http://www.school.edu.ru/

II .
51 KTCTM;CCH ) https://resh.edu.ru/uploads/col
' YAYKA. lection/5e25¢12926650.pdf
Bosokna
Utoro no pazneny 2
OBHIEE KOJIMYECTBO
YACOB IIO 34

[TPOT'PAMME



https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
http://www.school.edu.ru/
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf

11 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
HanmenoBanue
No Ko]—[Tpo,n (HH(l)pOBLIe)
pa3aesioB u TeM IpakTuyeckn
n/n Bceero bHBIE 05pa3OBaTeJIbHLIe
NporpamMmabl e paﬁon,l
padoTbI pecypchl
Pasznea 1. TeopeTudeckue 0OCHOBbBI XUMHH
CtpoeHue aToOMOB.
[Tepuoanueckuit Ennnas xojuieknus
3aKOH U U (ppoBBIX
11 [Tepuoauueckas 4 00pa3oBaTeIbHBIX
CHCTEMA XUMHUYECKUX pecypcoB www.school-
snementos /1. . collection.edu.ru
Menpeneena
CtpoeHue BelecTna.
1.2 MHoroobpasue 4 http://www.school.edu.ru/
BEIIECTB
X
1.3 HMITHECKHC 7 1 1 http://www.school.edu.ru/
peakuuu
Htoro o pazaeny 15 http://www.school.edu.ru/
Pasnen 2. Heoprannueckasi xumusi
21 MeTamr 6 1 http.//vyww.school-
collection.edu.ru/
https://resh.edu.ru/uploads/
2.2 Hemeraiuisl 9 1 1 collection/5e25¢12926650.
pdf
C
H:§3:aHquCKHX . https://resh.edu.ru/uploads/
2.3 P 2 collection/5e25¢12926650.
OpraHUYECKUX df
BEIIECTB pet
Hroro no pazneny 17
Pa3zpen 3. Xumus 1 ;Ku3HbL
https://resh.edu.ru/uploads/
3.1 XUMUS 1 )KU3HD 2 collection/5e25¢12926650.
pdf
Hroro no paszneny 2
OBILEE KOJIMYECTBO
1 34 2 3

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Tema ypoka KonTposabHbie lpakruge  Jlata tuposhie
n/n Bcero CKHe U3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI
padoThI pecypchbl
https://resh.edu.ru/u
1 [TpeamMeT opraHruecKOil XUMUN 1 03.09. 2024 ploads/collection/5e
25¢12926650.pdf
Teopust XUMUYECKOTO CTPOCHHUS https://resh.edu.ru/u
2 OpraHMYecKuX coenHeHui A. M. 1 10.09. 2024 ploads/collection/5e
byrtieposa 25c12926650.pdf
https://resh.edu.ru/u
3 CocTrostHHE DJIEKTPOHOB B aTOME 1 17.09.2024 ploads/collection/5e
25c12926650.pdf
Kiaccudukaiis opraHu4eckKux httpS:/lreSh'ed.u LUl
4 . 1 24.09.2024 ploads/collection/5e
coequHeHuil. [IpaBuia HOMEHKIATYPEI. 25:12926650.ndf
N3marenscTBO
5 CtpoeHue, n3omepus, HOMEHKIIATypa 1 01.10.2024 @Tpocemenue
WIKAHOB WWW.Prosv.ru
6. CBoiicTBa, OJyYEHNUE U IPUMEHEHHE 1 08.10.2024 WWW.DIOSV L
aJIKaHOB Ha IpuMepe MeTaHa. L{ukinoankaHsl. WWW. prosv.ml
Poccuiickuit
7 AJIKEHBI: CTPOCHHE, U30MEPHS, 1 15.10.2024 001eobpazoBaTelnb

HOMEHKJIaTypa

sbii [Topran
www.school.edu.ru
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http://www.prosv.ru/
http://www.prosv.ru/
http://www.school.edu.ru/

CBolicTBa, MOJNY4YEHHUE U IPUMEHEHUE

8 22.10.2024 www.school.edu.ru
AJIKEHOB
9 Ankanuensl. Kaydyk u pesuHa. 05.11.2024 www.school.edu.ru
10 ANKWHBL. ALIETUJIEH U €r0 TOMOJIOTH. 12.11.2024 www.school.edu.ru
BeH30I1 ¥ €ro roMOJIOrU, UX CTPOEHHE https://resh.ed_u _—
11 . ’ 19.11.2024 ploads/collection/5e
croneTEa 25¢12926650.pdf
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB: https://resh.ed_u AUy
12 3 y 26.11.2024 ploads/collection/5e
MPUPOIHBIN ra3, KAMCHHBIN YIOJIb. 25612926650.pdf
https://resh.edu.ru/u
13 Hedts 1 e€ nmepepabotka. 03.12.2024 ploads/collection/5e
25¢12926650.pdf
O0600111eHrEe 3HaHUH IO TeMe https://resh.ed_u Tul
14 Y EeBOIOPOED 10.12.2024 ploads/collection/5e
25c12926650.pdf
[MpakTrueckas padora Ne 1 https://resh.edu.ru/u
15 «KavecTBeHHBIN aHAIN3 OPraHUIECKUX 17.12.2024 ploads/collection/5e
COCIMHEHUI» 25¢12926650.pdf
16 Kontponbnas paboTta mo pazaery 24.12.2024
«YTneBoaopoab»
17 Hpenembirbie OAHOATOMHRIC CITPTRL HX 14.01.2025 www.school.edu.ru
CTPOCHHE ¥ CBOWCTBA.
18 Mioroarosibie crptsi. Hoxywetiite i 21.01.2025 www.school.edu.ru
3HAYEHHE CIIUPTOB.
19 ®deHo 1 apOMaTHYECKUE CITUPTHI. 28.01.2025 www.school.edu.ru
20 Anbaerupl U KeTOHBI: (opMabIeTHI U 04.02.2075 https://resh.edu.ru/u

allCTOH.

ploads/collection/5e
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25c12926650.pdf

https://resh.edu.ru/u

21 KapOoHOBBIE KUCIIOTHI. 11.02.2025 ploads/collection/5e
25¢12926650.pdf

. https://resh.edu.ru/u

22 Hpagmqecmﬂ padora Ne 2. «Cpoiictsa 18.02.2025 ploads/collection/5e
KapOOHOBLIX KHCJIOT» 25012926650pdf

https://resh.edu.ru/u

23 Crnoxxusbie 3¢upsl 25.02.2025 ploads/collection/5e
25¢12926650.pdf

https://resh.edu.ru/u

24 XKupspl. CHHTETHYECKIE MOIOIINE CPEICTBA. 04.03.2025 ploads/collection/5e
25¢12926650.pdf

25 Vrunesousl. ['mroko3a. 11.03.2025 www.school.edu.ru

26 Caxapos3a. 18.03.2025 www.school.edu.ru

https://resh.edu.ru/u

27 Kpaxwman u 1esmntonosa. 01.04.2025 ploads/collection/5e
25¢12926650.pdf

https://resh.edu.ru/u

28 AMUHBI. 08.04.2025 ploads/collection/5e
25¢12926650.pdf

https://resh.edu.ru/u

29 AMMHOKHUCIOTEI 15.04.2025 ploads/collection/5e
25¢12926650.pdf

https://resh.edu.ru/u

30 Benku 22.04.2025 ploads/collection/5e
25¢12926650.pdf

31 [Mpaktrueckas padota Ne3 «Pemienue 29.04.2025 https://resh.edu.ru/u
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OKCIICPUMCHTAJIbHBIX 3a/la4 Ha IMOJIYUYCHHUC
" pacCrio3HaBaHHUE OPraHNYCCKHUX BEIICCTB»

ploads/collection/5e
25c12926650.pdf

KonrponsHas paboraNe2 no teme

32 «Kucnopozacoaepsxariye oprann4eckre 1 06.05.2025
COCTMHCHUS
33 CHHTETHYECKHE TIOJTHUMEPHI. 13.05.2025 www.school.edu.ru
34 CuHTeTHYecKHne KayuyyKH U BOJIOKHA. 20.05.2025 www.school.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne 11 aTa nudpoBLIe
Tema ypoka KoHnTpoJubHbIe patiie /L op
n/n Bcero CKHe U3yYeHUS o0pa3oBaTe/ibHbIE
padoThI
padoTshI pecypcsl
XUMHUYECKHI DJIEMEHT. ATOM — CIIOKHAs nttps://resh.edu.ru/upl
1 I ' 1 03.09.2024 oads/collection/5e25¢
e 1425f7ad.pdf
https://resh.edu.ru/upl
2 DJIeKTPOHHBIC KOH(HUTypaluu aTOMOB. 10.09.2024 oads/collection/5e25¢
1425f7ad.pdf
f
3 MeHTeleeRa. X CBAE G COBDEME .0". 1 17.09.2024 oads/collection/5e25c¢
H Ba, X CBSI3b BpPEMEHHOU
Aeneend, P 1425f7ad.pdf
TEOpHEH CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB
4 XUMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUH M0 1 94.09.2024 www.school edu.ru
rpymmam U nepuojiaM. 3HaueHHue
MEPUOINIECKOTO 3aKOHA F CHCTEMBI.
. Crpoenue BemecTBa. loHHas M KOBaJeHTHAas 1 01.10.2024 www.school edu.ru
XUMHYECKas CBA3b,
6 Mertammdeckas 1 BOJOPOIHAS CBSI3H. 1 08.10.2024 www.school.edu.ru
I1 .
OHSITHE O TUCIIEPCHBIX CHCTEMaX http:/Awww.school-
7 HcTuHHBIE U KOJIJIOUHBIE PACTBOPSI. 1 15.10.2024 !
collection.edu.ru/
MaccoBast 10J1s1 BeIIECTBa B PaCTBOPE
3 Knaccudukanus 1 HOMEHKIaTypa 1 22.10.2024 http://www.school-

HCOPTraHNYCCKUX coeguHeHui. I'eHeTnyecKas

collection.edu.ru/
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CBsA3b HCOPraHNMYCCKUX BCIICCTB, PA3JIMYHBIX
KJIaCCOB

Krnaccudukanus XuMHYECKUX peakIui B

http://www.school-

9 HEOPraHUYeCKOU U OPraHUYECKON XUMUHU. 05.11.2024 .
collection.edu.ru/
Pacyersl 10 TEPMOXUMHUYECKUM YPAaBHCHHUSM.

10 Ckopoctb peakiun. OOpaTUMbBIE PEAKIHH. 12.11.2024 http://VYWW.SChOOI-
XUMHUYECKOE PABHOBECHE collection.edu.ru/
[IpakTuyeckas padora Ne 1. «Biusiaue https://resh.edu.ru/upl

11 pasnyHbIX ()AKTOPOB Ha CKOPOCTH 19.11.2024 oads/collection/5e25¢
XUMHAYECKON peaKIium» 1425f7ad.pdf
o s, T

12 HOPOA Pr) P pa. 26.11.2024 oads/collection/5e25¢
Peakiiun nonHoro oomeHa. I'uaponu3 1495F7ad ndf
OpPraHUYEeCKUX U HEOPTaHMYECKUX BEIIECTB =220l (AA.P0
OKHCIUTEbHO-BOCCTAHOBUTEIBHEIE

http://www.school-
13 peakuuu. [louarue o6 anexTponauze 03.12.2024 i
. collection.edu.ru/
pacIuIaBoOB U PacTBOPOB COJIEM

14 O0o001IeHNE 3HAHMIA TIO Pa3JIeITy 10.12.2024 http://www.school-
«TeopeTryeckre OCHOBBI XUMHI) collection.edu.ru/

15 KontponbsHast paboTa mo pasaeny 17.12.2024 http://www.school.ed
«TeopeTrueckre OCHOBBI XUMHI u.ru/

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XUMHUYECKHX dyieMenToB J1. .
http://www.school.ed

16 MenpeneeBa 1 0COOEHHOCTH CTPOSHUS 24.12.2024 U rE /

aToMoB. OOme Gpu3ndecKkue cBONCTBa -
METaJJIOB
17 Cru1aBbl METAIIOB. DIIEKTPOXUMHUYCCKHUH PSJT 14.01.2025 http://www.school.ed

HaIpsHKEHUH METaJUIOB

u.ru/
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XUMHNYECKUE CBOMCTBA BAKHENUIIINX

https://resh.edu.ru/upl

18 METaJUTIOB (HATPUH, KA, KaJdblUii, MarHHIA, 21.01.2025 oads/collection/5e25c¢
ATFOMUHU ). 1425f7ad.pdf
XUMUYECKHE CBOUCTBA XpOMa, MEIH B UX https://resh.z_adu.ru/upl

19 coeuHeHU 28.01.2025 oads/collection/5e25¢

1425f7ad.pdf

20 XI/IMI/I‘IGCKI/{C CBOMCTBA IMHKA, JKeJle3a U UX 04.02.2025 http://www.school.ed
COeIMHEHUH u.ru/

[IpakTuueckas pabora Ne 2. "Pemienue htt://www.school.ed

21 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 11.02.2025 uru/

«MeTamiel 1 UX COSAUHSHHS»" -
Hewmeraiibl, uX MOJ0KECHHUE B
[Teprnoanueckoii cuCTeMe XUMHUYECKHUX https://resh.t.adu.ru/upl

22 18.02.2025 oads/collection/5e25¢
anemenToB . 1. MenneneeBa u 1495F7ad.ndf
0COOCHHOCTH CTPOCHHUS aTOMOB 421780, pAt
du3nvecKre CBONCTBA HEMETAJIIOB. htto://www.school.ed

23 AnioTponus HEeMeTauIoB (Ha puMepe 25.02.2025 urd/

KHCIIopo/ia, cephl, hocdopa u yrieposaa) -
XHUMHYECKHE CBOMCTBA raJIONEHOB, CEPBI U UX https://resh.t_adu.ru/upl

24 coeuHenii ’ 04.03.2025 oads/collection/5e25¢

1425f7ad.pdf
XuMHuueckue CBOMCTBa a3oTa, Gpochopa u ux https://resh.(_adu.ru/upl

25 . ’ 11.03.2025 oads/collection/5e25c¢
COCIHHEHIH 1425f7ad.pdf
XUMHUYECKHE CBOWMCTBA yTepoia, KPEMHHUS U https://resh.?du.ru/upl

26 — ’ 18.03.2025 oads/collection/5e25c¢

1425f7ad.pdf

27 [TpuMeHeHre BAKHEHUIIIMX HEMETAJUIOB U X 01.04.2025 https://resh.edu.ru/upl
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COE€IUHEHUN

oads/collection/5e25c¢
1425f7ad.pdf

O06001IeHYE ¥ cUCTEMATU3alUs 3HAHUN 110

http://www.school.ed

28 1 08.04.2025
teme «HeMeraimaby. u.ru/
IT 6ota Ne 3. «P
pakTrueckas padora Ne 3. «Pemienue http://www.school.ed
29 AKCIICPUMEHTAIIBHBIX 33724 110 TEME 1 15.04.2025 uru/
"Hemeramisl"» =
KonrponsHas pabora mo reMam «MeTaibh»
http://www.school-
30 n «Hemeramnbey/Beepoccuiickas 1 22.04.2025 . .
collection.edu.ru/
poBepoYHas pabora
31 Heopranudeckue u OpraHn4ecKue KUCIOTHI. 1 99.04.2025 http://WWW.SChOOI-
Heopranuieckue u OpraHn4ecKue OCHOBaHUS collection.edu.ru/
AmboTepHbIe HEOPraHUYECKUE
39 OpraHMYecKue coeuHeHus. [ eHeTnueckast 1 06.05.2025 http://WWW.SChOOI-
CBSI3b HEOPTAaHMYECKUX U OPTraHUYECKUX collection.edu.ru/
BEIIECTB
33 Ponb xumun B (i6ecnequI/n/vI 9KOJIOTHYECKOH, 1 13.05.2025 http://WWW.SChOOI-
HHEPreTUIECKOM U MHUIIEBOM OE30MAaCHOCTH. collection.edu.ru/
http://www.school-
34 XUMHS ¥ 310pOBbE YEIOBEKA 1 20.05.2025 ; )
collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O

IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Xumus, 10 xnace/ Pynsutuc I'.E., ®enpaman @.I'., AkunoHepHoe 001IeCTBO
«M3natenbctBO «IIpocBemienuey, 2020. — 224c.

2. I'abpuensan O. C. Xumus. 10 xinacc. ba3oBelii ypoBeHb: y4eOHUK 1151
001eodpazoBaTenbHbIX Yupexaenuid.- M.: JIpoda, 2009. - 191c.

3. I'abpuensn O. C. Xumus. 11 knacc. ba3oBblil ypoBeHb: YUeOHUK IS
001eobpazoBaTenbHbIX Yupexaenuid.- M.: JIpoda, 2009. - 223c.
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