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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit Denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TnONOXKeHHW «CTparermm pasBUTHS BoOcOUTaHuA B Poccuiickon
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OIMPEAEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anmM0OOYCIOBIEHHOCTH IICNICH,
coJlep KaHMsl, pe3yJlbTaToB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM OJTallOM peaju3alud  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJioBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO WM TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme IO XMMHUU € Y4ETOM CHenM(pUKH HAYKHM XUMHUU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmux 1efeld W TPUHINIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUSI 00 OKpPY)KAIOIIeM MHpPE KaKk O €IUHCTBE
MPUPOJIBI U YeJOoBeKa, KoTopoe (popMHpyeTcs B XMMUM Ha OCHOBE MOHUMAaHUs



BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M XKHU3HU Kaxa0oro ujeHa oOmectBa. CoBpeMeHHas XHMHSA KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHUECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmIMMHU LEISIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MNPOAOJDKCHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeaMeTa  «XHUMHS»  ABISIIOTCA  0a30Bble  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XMMHHU (C BKIIOUYEHHEM 3HAHMH W3 OO0Ield XMMHH) U
opraHu4eckoil xumuu. GOpMHUpPOBAHUE JAAHHOW CHCTEMBI 3HAHWN NPU WU3YYEHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB — «OpraHumdeckas Xumus» U «OOmas u
HEOpraHuyeckas XuMus» c(opmMupoBaHa B IporpaMMe IO XHMHUHU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpUBAOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOCHHSI OPraHMYECKHUX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4ecKOr XUMHUU IOJIyYarOT Pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoMm 3peHuss B npeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» O00yYarouuMcsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucreMa 3HaHMI O Ba)KHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX pEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT TIOHMMA@HHUIO B3aUMOCBS3M XUMHH C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHMS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUU M NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XWUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHMS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uned, TaKuX Kak: MaTepHaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUNA MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMH (DakKTaMM U  TEOPETUUECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUSA, PA3BUTUS M COLMATU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCaJbHBIX Y4E€OHBIX JACWCTBUN, HMeEIOMMX 0a30Boe 3HAYEHHE JUIA
pa3IUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHalu3a u
00paboTku nHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHMs XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KylbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM LEJISIMU H3Y4YEHUsS IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
J€eKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IOHUMAHWE CYIIHOCTH IOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOOUMBIX [UIsI HPUOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEINBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeaIMEeTa B IPOrpamMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHus OOydeHHus, OpPHUEHTUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3alluy, BJIaJCIOIIEro He
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSMH aKTUBHOTO INOJIYYEHHS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ ATUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanTamnys 00y4arolMXcsl K YCIOBHSIM JIMHAMHYHO Pa3BUBAIOILETOCS MHUPA,
dbopMupOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOyyaroUMXcs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOAUMBIX [JIsi MPUOOPETEHUsl ONbITa JESTEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OLEHKH C MO3UIUI



HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00yUaroImMXCs: CIOCOOHOCTU CAMOCTOSITEILHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpoOBaHUE U Pa3BUTHE Y 00YYAIOIIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U TMPOBEJIECHUU XHMHUYECKOTO
DKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcss YOEeXJIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TPHPOJC W CBOEMY 3J0pPOBBIO, a TakKe MPHOOPETEHHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAayYHBIC
IPEIMETBD.

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).



COAEPKAHUE OBYUEHUSA
10 KITACC
OPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OPraHUYECKUX
coequHennit A. M. bBytnepoBa, e€ ocHOBHBIE MOJI0keHUsA. CTPYKTYypHBIE (OPMYJIBI
OpraHMYecKuX BelecTB. ['oMonorus, wu3omMepus. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccupukanuu opraHuyeckux BeniecTB. HoMmeHkmarypa
OPraHMYECKUX COCIUHEHUU (CUCTEMaTU4ecKas) M TPUBHAIBHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHMYECKUX BELIECTB, HAONIOJACHUE U
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
NPOCTEUIINE TMPEICTABUTENN QJIKAaHOB: (PU3MUECKUE M XUMHUYECKHE CBOMCTBa
(peakuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
OpocTeiiliie NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, OKHUCJICHHUS U
MOJINMEPHU3ALINH ), TOTYYEHUE U TPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOMCTBa (peakiusi nojaumepusanuu). [lonydyeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifi. ALIeTHIIEH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKHUHOB: COCTaB, CTpOeHHE, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHME U XMMUYECKHE CBOMCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MONyYEHUE U MpPUMEHEHHe. Tonyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckass CBs3b MEXAY YIJIEBOAOPOJAMHU, MPUHAMICKANUMHA K
Pa3IMYHBIM KJIACCAM.



[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHil), mnuposu3. I[IpomyKTsl
nepepaboTku He(TH, UX NPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHBbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHME C o0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOIOB U
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJIyYEHUE ITHIIEHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnsle 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOAHOI0 BEUIECTBA WM NPOAYKTA PEAKIUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue opranu4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKME CBOWMCTBA (peakUWd C AaKTUBHBIMU METAJJIAMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHE. BonopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaroMHsle  CIMpPTHL. OJTWICHIJMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO IIEJIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmmuepuHa U STUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anmpnerugpl U Kemowuwvl. DopManpaerui, aUETAIBAECTHI CTPOCHHE,
¢uznyeckue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KA4ECTBEHHBIE PEAKLIMN ), IOJyUYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NYECKHEe U XMMUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBas KUCJIOThI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble >(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
cinoxHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

VYrneBoabl:  cocTaB, KilacCH(PHUKanus  YriieBoAoB  (MOHO-, JHU- H
nonucaxapuipl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C




rugpokcugoM meau(ll), okucnenne aMmmuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. Potocunre3. pyKkTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie monuMepbl. CTpoeHue Kpaxmala U
nenono3bl.  du3nueckue M XUMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPalllCHUMN:
MpOBE/ICHNE, HAOJIOJICHUE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcusmoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJIMIEPUHA C
rugapokcugom meau(ll)), anpaeruioB (OKMcIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WX MPOJAYKTOB PEAKIINM ).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHuyYecKkue coeauHeHus. dOuzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIpHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HaOJII0JICHUE U ONMCAHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATypalus OCIKOB MpHU
HarpeBaHUM, IIBETHBIC PEAKIINK OEITKOB.

BricokoMoJieKyJISIpHbIE COeIUHEHNS

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMeED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHICHCALIHS.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
O3HAaKOMJIEHUE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YUEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOJb30BAaHWE KaK OOIUX €CTeCTBEHHO-



HAay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(ukaius, MepuouyHOCTb, HAOII0ICHNUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHPOBAHUE.

®usuka: Marepus, DJHEpPIHus, Macca, aroM, OJJEKTPOH, MOJIEKYJIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€IKH, YIIIEBOJbI, KHUPBHI,
bepMeHThI).

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHonorus: NULIEBBIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MUTAHMS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MPENAPAThI, MATEPUAIIBI U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHNYECKASA XUMUA
Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipeesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CUCTEMbI
xuMHaueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYINaM M TEpUOjaM.
3HaYCHUE EPUOIUUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTATUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINTMYECKON PEIIETKH.

[Tonstne o nucnepcHbix cucreMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BELIECTBA B paCTBOPE.



Knaccudukanus HEOpPraHUYECKUX COECIMHEHUM. Homenknarypa
HEOPraHWYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckass — peakuus. Kiaccupukanuss XUMHYECKHX — peakiuid B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHECHUS W MPEBPAILLICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIMSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuUMHUYEeCKOe paBHOBecHe. DakTOpbl, BIUSAIONIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

Dnektponutuyeckas auccounanus. CuiabHblie U ciadble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAsl, HEUTPAJIbHAs, IEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHs] BEIIECTB M HX MpPEBpallCHUN:
neMoHcTpanus Tabimun «llepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONMPEAECICHUE CPEIbl pAaCTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBE/ICHUE TIPAKTUYECKOIN paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

PacuétHble 3anaumn.

Pacuérel 10 ypaBHEHUSIM XUMHUUYECKUX pEAKIMA, B TOM YHCIE
TEPMOXUMHUYECKHAE PACUEThl, PACU€Thl C HCHOJIb30BAHUEM IIOHATUS «MaccOBas
JIOJIS1 BELIECTBAY.

Heoprannueckasi xummust

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux syeMeHToB J[. M. MennaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuUMEpe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAUIOB (TajoreHoB, CEphl, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue meramnos B Ilepuoanyeckon cucrteMe XUMHUYECKHUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OO0mme gusnyueckne cBoricTBa MeTaioB. CruiaBel METaJUIOB.
DNEKTPOXUMUYECKUI Pl HAMTPSYKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIUX METAIIOB (HATPUM, KM, KaJbLIMi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.



OOmue crnocoObl monyueHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpAllCHUMN:
U3y4YeHUE KOJUICKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJEHUE U OIKUCAHUE JIEMOHCTPAI[MOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE THUIPOKCHUJIA AIFOMUHUSI C PACTBOPAMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbBIC PEAKIIMU Ha KATUOHBI METAILJIOB).

Pacuérurle 3amaun.

PacuéTtel mMacchl BemiecTBa WM 00ObEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CITH OTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHSA ¥ KU3Hb

Ponp xumun B 00ecrieueHUN SKOJOTUYECKOM, IHEPreTUYECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOoHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
IIOJIy4YE€HUs BaXKHENIIMX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB. BAKHEHIINE CTPOUTEIBHBIE
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKHA, CTEKJIO, KEpaMHKa,
MaTepuabl JJs 3JNEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAIbHBIC
ynoOpeHus.

XUMHST U 3I0pOBbE YEJIOBEKA: MPABUJIA MCIIOJIBb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBSI3H.

Peanuzanuss  MEXNpeaMETHBIX  CBS3ed TpW  M3ydyeHUH OOmed u
HEOpPraHU4ecKorM XxuMuM B 11 Kilacce oCcylIecTBIISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIlIUX E€CTECTBEHHO-HAYYHBIX TOHSATUM, TakKk W TOHSATUN, SBIISFOLIUXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: Hay4YHbIM (DaKT, TMIoTe3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®dusuka: MaTepus, SHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SJHEPreTUYECKUN YPOBEHD, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYMUHBI U €TUHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOCHCTeMma, Owocdepa, Makpo- u
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.



['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
peCypCHlI.

TexHOmorusl: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYPIrus, MPOU3BOICTBO
CTPOUTEIIbHBIX MaTEpUAJIOB, CEIBCKOXO3AWCTBEHHOE IIPOM3BOJACTBO, IUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpEernapaTroB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHUAIIOB,
AJEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMHUU
HA BA3OBOM YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHUA
JINUHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBAHMS K PE3yJIbTaTaM OCBOCHUS
OOy4YarOIIMMUCS IPOrPAMM CPETHEr0 00111ero 00pa3oBaHus (JINYHOCTHBIM,
METaIpeMETHBIM U TPEAMETHBIM). HayuyHO-MeTOIMYEeCKOM OCHOBOM IS
pa3paboTKy TIaHUPYEMBIX PE3yJIbTATOB OCBOCHUS MTPOTPAMM CPETHETr0 OOIIETO
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHErO
o01miero o0pa3oBaHMsI BBIJICTICHBI CISAYIOMUE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYy4YarolmUXCs PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHUs» HAOCTHTAIOTCA B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaJaMUd POCCUHCKOr0 TPa)KJAHCKOro OOILIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM Y TpPaBWIAMM  TOBEJEHHUSA, CHOCOOCTBYIOUIMMHU  IpolLeccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaXKaroT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIBbHOCTH
OoOy4Yarommxcs Mo peaju3alyy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh WM TMPUHHUMATh MOTHBBI, HaMEpPEHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPUECTBAa B 00JIACTU TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOIIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza 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 [EHHOCTH TPaBWI HHAUBUIAYAIBHOTO W  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3yUEHHUIO MPodecCcruil pa3auyHoOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BpEH OKPYKAIOUIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH 3KOJIOTUYECKOH HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpPYKaloleM MHpE Kak O €IMHCTBE MPHUPOJIBI M YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37[aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOSIINUX B HEM M3MEHECHH, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEphIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM Tpy/Zia B Pa3lMYHbIX cdepax MpodhecCHOHaTbHON
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XuMHs» Ha
YPOBHE CpeHEr0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAUUMbIE  JUIS dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC TOHSTHS, OTpakarolue
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPyTHe);

YHUBEpCAJIbHBbIC yueOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIInXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH No3HaBaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpEAEsATh LEJNU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIBb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUIEHUS —
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,



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 pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, ypaBHEHHUE XHMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHs ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIHTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUS MPaKTUYECKUX 3a/ady, NPUMEHEHUIO0 pa3JInYHBIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHETa), aHaMM3UpOBaTh MHPOPMALIMIO PA3IMYHBIX BUIOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(bopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT HMCHOJIb30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3BIK B KadecTBE CpeAcTBa mpu pabore ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaIJISIHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHM eCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbl B XOJIe AUAJIOTa W/UITU
JUCKYCCUHU,  BBICKa3bIBaThb  HWAEH, (OPMYIUPOBATH CBOM  INPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

BBICTYNIATh C MpPE3EHTAlMEN pe3yJbTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealn3alnuy y4eOHOro MpoekTa u (hopMyJupoBaTh BHIBOJIbI
10 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COIIACOBAHMS MO3ULIUNA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NeATEIbHOCTh, Omnpenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJAMMOCTA KOPPEKTUPOBATH MpeajaraéMblid airoput™M ACHCTBUH Mpu
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISATh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaJIn3a
Y CaMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpeameTHble pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckas XuUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABJICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
CCTCCTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHW B TIO3HAHWUW SIBICHHM
Opupoasl, B (QOPMUPOBAHWUU MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUISCKUX 3a71ad



U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralole MOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpaméHHas), MOJb, MOJIApHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CcKeneT, (yHKIMOHANbHAs TPy,
paaukai, U30MepHrs, U30Mepbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ M a30TCOJAEpIKAIIMe COCAMHEHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpUsl CTPOCHUS
opranndeckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE IIOHMMAaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€e30MacHOM HCIIOJIb30BAHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAaKTEPHbIE IMPU3HAKU TOHSTHI,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUA IIPU
OIMCAaHUU COCTaBa, CTPOCHHUS U IIPEBPALICHUN OPTAHUYECKUX COCAUHEHNN;

c()OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAaIIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHWYECKUX BEIUECTB IS WUIKOCTPALUHA HUX
XUMHYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynmne coeluHeHu (yrieBOJOpObl, KHUCIOPOJA U a30TCOeprKaliue
COEJIMHEHHs, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb WM Ha3BaHUA 110
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHol, (hopManbaerull, aleTalbIerua, MypaBbUHAs
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKON CBSI3HM B
OpraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUS NPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOEHHUsI; 3aKOH COXPAHEHHMS MaCChl BEILECTB;



chOPMHPOBAHHOCT, ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3YecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWJICH, AallCTUJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJb,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH1, MypaBbUHAsl M YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [[eJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOTIHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yrojib), CIOCOOBI WX IepepaboTKu U
MPAKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MEpepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuy IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO W3 HCXOJIHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX sBJICHUN (HaOJI0/IeHe, U3MEpPEHUe, SKCIEPUMEHT, MOJICTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM ¥ J1TabOopaTOpHBIM O0OPYIOBAaHMEM, a TaKXKe MpaBHiIa OOpaIleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH ITUTAHWPOBATH W BBITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAIlEHNs OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTyUEHUE
STWIEHA M W3YYCHHE €ro CBOMCTB, KauyeCTBEHHbIE PEAKIUU OPraHUYeCKHUX
BEILECTB, JCHATypalusi OEIKOB MpPU HArpeBaHWUU, IBETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIAOOpPATOPHBIM O0OpPYJOBAaHUEM, TPEACTABISATH PE3yJbTaThl
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHMX
peakuuii 1 GOpPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
nHpopMaIMio, TMOJy4YaeMyr0 U3 pPa3HbIX MCTOYHUKOB (CpeICTBAa MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJIAX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH



ONAaCHOCTb BO3JIEUCTBHS HA JKUBBIE OPraHU3MBl OINPEAECIEHHBIX OPraHUYECKHUX
BEILECTB, MOHUMAast cMbIca mnokaszatend [IJIK, moscHATh Ha mpumepax CrocoObl
YMEHBIICHUS W IPENOTBPALICHUS WX BPEIHOIO BO3ACHUCTBHS HA OPraHU3M
YEJI0BEKa,

Ul 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
NPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BELIECTB M
XUMHYECKUX SIBJICHUN;

JUIS  CIIENBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BATh
penbedHO-TOueuHyt0 cucteMy obo3HaueHuit JI. bpaiins mid 3anucu XUMHUYECKUX
bopmyiL.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmass u HeopraHudeckas
XUMUSD» OTPaXKaroT:

C()OPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM COCTaBIIAIOILEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, pPOJIM XUMHHM B TIO3HAHWM SIBJICHUHN
OpupoAbl, B (QOPMUPOBAHMM MBINUIEHUS W  KYJbTypbl JIMYHOCTH, €€
(YyHKIHOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELIEHUS TPAKTUYECKHUX 3a]1a4
U 9KOJOTMYE€CKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[I0POBBIO M MPUPOAHOMN
cperne;

BJIAJICHHE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aTom, u3orom, S-, p-, d-
AJIGKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJEKYyJia, MOJIb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBA3b
(KOoBaJIeHTHas!, HOHHAs, METAJUIMUECKast, BOJOPO/IHAs ), KpUCTaNINYeCcKas peléTKa,
TANBl ~XUMHWYECKUX  PEAKUHM, PaCTBOpP, DJIEKTPOJUTHI,  HEIJIEKTPOIUTHI,
DIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pPEakUn{, XUMUYECKOE DPaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHWs MAacCChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS dHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHMS TNPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHMX SIBICHUN, (PAKTOJOTUYECKHE CBEICHUS O CBOMCTBaX,
coCTaBe, MOJIyYeHUU U 0€30MaCHOM MCIOJIb30BAaHUU BAKHEHIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUW BBISIBIISATh XapaKTEPHbIE MPU3HAKU TOHSTHIM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNUN HEOPTaHUYECKHUX BEIIECTB U UX IPEBPALCHUN;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,



cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIBIM ras3, aMMHAaK, rameéHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKAsl, BOJOPOIHAsA) B COCAUHEHUAX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HX COCTaBY K OIpeAeIEHHOMY KIAcCy/TpyIine
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenpeneeBa u I€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
XuMudeckux 3jemeHntoB JI. M. MennesneeBa, HMCIONb3ys MOHATHS «S-, p-, -
AIIEKTPOHHBIE opouTanm, «9HEPreTUYECKUE YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEAUHEHUUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB J]. U.
Meneneena;

chOpMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(MDUIIMPOBATH XUMHUYECKHUE PEAKIUU II0
pa3NUYHBIM TpPU3HAKAM (YUCIY M COCTaBy PEarupyrollux BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPAaBHEHHUS DPEAKIUNA PA3TUIHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO OOMEHA, YUYUThIBAs
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKLUU UAYT 0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHHMYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKpPbIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKUE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M J1abOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwia oOpallleHus C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOILBK  YHUBEPCAIBHOIO
WHUKATOpPA, BIMSHUE PAa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIluu,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMu Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaiue»y U «HeMetaiib»y) B COOTBETCTBHM C MMPAaBHIAMU TEXHHKHU
0e30macHOCTH TIPU OOPAIIEHUU C BEHIECTBAMHU U JIA0OPAaTOPHBIM 000PYI0BAHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YyJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUJia  IKOJOTHYECKHU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUs] CBOETrO 3JI0POBbSl M OKPYKAIOLIEH MPUPOIHON Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00ydarouuxcst ¢ OTPaHUYEHHBIMM BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KounyecTBO 4acoB JJIeKTPOHHBbIE BocnurareabHblii
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie) KOMIIOHEHT
n/n NPOrpamMMbl Bcero Konrpoapusie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenI
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
VYcraHoBneHue
JIOBEPUTEIBHBIX
OTHOILECHUNA MEXTY
YUUTEIIEM U €ro
Envnas xoyiekuus = y4eHUKaMH,
LIOP: http://school- = cnocobcTByIOMmINX
[Ipeamer opraHu4ecKOil XUMHH. collection.edu.ru/ca = MO3UTHBHOMY
1.1 Teopust cTpoeHUsT OPraHNYECKUX 3 talog/res/2416af95-  BOCHPHUATHIO yJalIUMUCS
coenuHenuii A. M. Bytieposa aae9-11db-abbd- TpeOOBaHUH U POCHO
0800200c9a66/vie YUYUTEINS, IPUBICUCHHUIO UX
w/ BHUMaHHUA K 00CyX/1aeMoi

Hroro no pasaeny

Ha ypoke nHpopmanuu,
aKTHUBHU3ALIUUHUX
MMO3HaBATEIILHOM
JIeITEeIILHOCTH.

Paspnen 2. Yraesoaopoanbt

[IpenenbHble yraeBOAOPOABI —
aJIKaHbI

2.1

Ennnas komnexknusa
2 LHOP:
http://school-

HpI/IBJ'Ie‘-ICHI/IC BHUMAaHUA
IIKOJBHHUKOB K
HNCHHOCTHOMY aCIICKTY



http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb3b61-4185-11db-b0de-0800200c9a66/view/

2.2

2.3

HenpenenbHble yriieBogopOIbL:
aJIKEHBI, aJIKaJNeHb], aIKHHbI

ApomaTudeckue yrieBogopoasl

collection.edu.ru/ca
talog/res/0abb3b61-

4185-11db-b0de-
0800200c9a66/vie
w/

Ennnasg xomnexnusa
LHOP:

http://school-
collection.edu.ru/ca
talog/res/0abb898c-
4185-11db-b0de-
0800200c9a66/vie
w/

Enunasa xomeknusa
LHOP:

http://school-
collection.edu.ru/ca
talog/res/24174bdc-

aae9-11db-abbd-
0800200c9a66/vie
w/

2.4

IIpupoaHbIE HICTOYHUKHT
YTJIEBOIOPOIOB M UX MepepadoTka

Ennnas xomiexknusa
LHOP:

http://school-
collection.edu.ru/ca
talog/res/Oabaed40-
4185-11db-b0de-
0800200c9a66/vie
w/

M3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHu3alus ux
paboThI ¢ moTyyaeMon Ha
YpOKe COLUaIbHO
3HAYMMON MH(pOpMaIeH,
WHULIUUPOBAHUE €€
o0CyXeHus,
BBICKA3bIBAaHUS
YYaIIUMHCS CBOETO
MHEHHUS 110 €€ TIOBO1Y,
BBIPAOOTKH CBOETO K HEll
OTHONICHHUS.



http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abaed40-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abaed40-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abaed40-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abaed40-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abaed40-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abaed40-4185-11db-b0de-0800200c9a66/view/

Hroro no pazneny

13

Paznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1

3.2

Cruptel. Denon

Anpnerunpl. KapOOHOBBIE KUCTOTHI.

Crnoxuble 3upbl

Ennnasg komnexnusa
1HOP:

http://school-
collection.edu.ru/ca
talog/res/bed30094-

8cff-11db-b606-
0800200c9a66/vie
w/

Enunasg xomieknusa
LHOP:

http://school-
collection.edu.ru/ca
talog/res/d777989b
-8cff-11db-b606-
0800200c9a66/vie
w/

3.3

YrneBoabl

Hroro no pazneny

13

Ennnas xomiexknusa
LHOP:

http://school-
collection.edu.ru/ca
talog/res/d778f821-
8cff-11db-b606-
0800200c9a66/vie
w/

[IpumeHeHue Ha ypoke
MHTEPAKTUBHBIX (HOPM
paboThI ydalmxcs:
UHTEJJICKTYaJIbHBIX UTD,
CTUMYJIHPYIOIINX
MO3HABATEIIbHYIO
MOTHUBAIMIO IIKOJIEHUKOB,
JIUCKYCCUI, KOTOPBIE AAI0T
y4YaIIuMCsi BO3MOYKHOCTb
IPUOOPECTH OIBIT
BEJICHHS] KOHCTPYKTUBHOT'O
JAJIOTa; TPYMIIOBOM
paboThI WK paboOTHI B
napax, KOTOpble yuaT
IIKOJHHUKOB KOMaHTHOM
pabote u
B3aNMOJICHCTBHIO C
JIPYTHMH JETHMH.

Pa3nesn 4. A3oTcoaepikanue opraHn4ecKue CoeJUHEeHHUs



http://school-collection.edu.ru/catalog/res/bed30094-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed30094-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed30094-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed30094-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed30094-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed30094-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777989b-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777989b-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777989b-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777989b-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777989b-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777989b-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f821-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f821-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f821-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f821-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f821-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f821-8cff-11db-b606-0800200c9a66/view/

4.1 AMUHBI. AMUHOKHUCIIOTEI. benku

Enunasa xomeknusa
HOP:

http://school-
collection.edu.ru/ca
talog/res/d778f841-
8cff-11db-b606-
0800200c9a66/vie
w/

Nuannyuposanue u
MOJJIEPKKa

M CCJIEI0BATENbCKOM
JeATEIbHOCTH
LIKOJIbHUKOB B paMKax
peanu3alnuu UMH
WHJUBUTYaJIbHBIX U
TPYIIIOBBIX
MCCJIeI0BATEIHCKUX
MIPOEKTOB, YTO aCT
HIKOJIbHUKaM
BO3MOXKHOCTh MpUoOpecTu
HaBbIK CAMOCTOSITEIbHOTO
pELICHUS] TEOPETUUECKON
poOJIEMBbI, HABBIK
TEHEPUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX HJICH, HABBIK
YBaXXUTEIBHOTO
OTHOLLEHHUSA K YyKHUM
uzaesiM, 0OPMIICHHBIM B
pamMKax Jpyrux
HCCIIeIOBATeNIeil, HABBIK
MyOJUYHOTO BBICTYIIJICHUS
nepes ayauTopuen,
apryMEHTHPOBAHUS U
OTCTaWBaHUs CBOEH TOUKH
3peHusl.

Hroro no pazneny



http://school-collection.edu.ru/catalog/res/d778f841-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f841-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f841-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f841-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f841-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f841-8cff-11db-b606-0800200c9a66/view/

Pa3pnen S. BeicokomoJIeKy /IsipHbBIE COCIUHEHUSA

5.1

[Inactmaccel. Kayuyku. Bonokna

Ennnasg komnexnusa
LOP:

http://school-
collection.edu.ru/ca
talog/res/Oabbd7ae-
4185-11db-b0de-
0800200c9a66/vie
w/

Hcnonw3oBanue
BOCIIMTATEIbHBIX
BO3MOXKHOCTEH
coJiepKaHusl y4eOHOTo
nmpeaMeTa uepe3
JIEMOHCTPAIIHIO JICTAM
IPUMEPOB
OTBETCTBEHHOTO,
IPaXKIaHCKOIO MTOBEICHHUS,
MIPOSIBIICHUS
YEJI0BEKOIIIO0US U
T00pOCepIeIHOCTH, Yepe3
10100p COOTBETCBYIOIINX
TEKTOB JUIsl YTEHUS, 3a71a4
JUISL PEIICHUS,
MPOOJIEMHBIX CUTYaIUi
IUTst 00CYKJIeHUs B KIlacce.

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME
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http://school-collection.edu.ru/catalog/res/0abbd7ae-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ae-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ae-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ae-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ae-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ae-4185-11db-b0de-0800200c9a66/view/

11 KITACC

Ne HaumenoBanmue KoaudecTBo 9acoB BocnurareabHbIH
JuaekTpoHHbIe (HU(POBHIE)
n/ pa3fiejioB 1 TEM Bcer KonTpoabHubl pakTuyeckun KOMIIOHEHT
o0pa3oBaTe/ibHbIE pecypchbl
1| NMporpamMmbl 0 e padoThbl e padoThl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Hcnons3oBanne
BOCITMTATEIbHBIX

11

1.2

Crpoenue
aTOMOB.
[Tepuoanueckuii
3aKOH U
[Iepnonnueckas
cucrema
XUMHUYECKUX
aneMeHTOoB /I,
N. Menneneesa

Crtpoenue
BEIIIECTBA.
MHuoroo6pasue
BEIIECTB

Ennnas xomnexmus L{OP:

http://school-
collection.edu.ru/catalog/rubr/d05469b0
-69bd-11db-bd13-0800200¢9c¢11/75950/

Ennnas xomnexmus [{OP:

http://school-
collection.edu.ru/catalog/rubr/d05469b0
-69bd-11db-bd13-0800200c9c11/78744/

BO3MOXKHOCTEH COepKaHHs
y4eOHOTro mpeaMera yepes
JEMOHCTPAIHIO JAETSIM
IPUMEPOB OTBETCTBEHHOTO,
TPaXkIaHCKOTO TTOBEJICHHS,
IPOSIBJICHUS YETIOBEKOIO0US
U 100pOCepaACYHOCTH, Yepes3
o100p COOTBETCBYIOIINX
TEKTOB JUI YTE€HUS, 3a]1a4 JJIs
peleHus, TpoOIeMHBIX
CUTyalui ais o0CyKIeHUS B
KJacce

[ToOy>kneHune MKOJIbHUKOB
co0Jro1aTh Ha YpoKe
OOIIENPUHATHIE HOPMBI
OBEJICHUS, TIpaBUiIa OOIICHUS
CO CTapLIUMU (YUUTEISIMU) U
CBEPCTHHUKaMH(IIKOJIbHUKAMHU
) IPUHIUIIBI y4eOHOU
JMCLUUTUIMHBL U
CaMOOpPraHU3aLuu.



http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75950/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75950/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75950/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/78744/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/78744/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/78744/

Enunas xomnekuus L{OP:

Bxirouenue B ypok UTPOBBIX
npoLenyp, KOTopble
IIOMOTat0T MOJAEPKATh
MOTHBALMIO JETEH K
MOJYYCHUIO 3HAHUM,

XUMUYECKHE http://school-
13 peakuu 6 collection.edu.ru/catalog/rubr/d05469b0 HATWIHBAHITIO TIOSHTHBHBIX .
-69hd-11db-bd13-0800200c9c11/75972/ = o THOCTHEIX OTHOIICHIH
B KJIaCCEC, IOMOT'ar0T
YCTAaHOBJICHHIO
no0poXKeIaTeTbHOU
aTMochepsl BO BpeMs ypoKa.
Hroro mo pazmeny 13

Pasznen 2. Heopranuueckasi Xxummusi

Ennnas xomnexmus L{OP:
http://school-
2.1 Merasb: 6 collection.edu.ru/catalog/rubr/d05469b0
-69bd-11db-bd13-0800200c9c11/75964/
Ennnas xomnexmus [{OP:
http://school-
2.2 Hemeraner 9 collection.edu.ru/catalog/rubr/d05469b0
-69bd-11db-bd13-0800200c9c11/75968/
Chasp Ennnas xomnexnus LTOP:
HEeOpraHu4eCcKu
23 . ) http://school-
' SO collection.edu.ru/catalog/rubr/d05469b0
p -69bd-11db-bd13-0800200c9c11/75972/
BEIIECTB
Hroro no pazgeny 17

Opranuzanus megcersa
MOTHUBUPOBAHHBIX U
SPYAUPOBAHHBIX YUALTUXCS
HaJl UX HEYCIIEBAIOIINMU
OJHOKJIACCHUKAMH, TAIOIIETO
IMIKOJIbHUKAM COIMAIbHO
3HAUMBbIN ONBIT
COTpYAHUYECTBAU
B3aHMOIIOMOIITH.



http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75964/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75964/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75964/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75968/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75968/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75968/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972/

Pa3zgen 3. XumMus u ;KU3HL

Enunnas xomnekuus L{OP:

http://school-

[Ipumenenue Ha ypoke
WHTEPAKTUBHBIX (POpPM pabOThI
yyalmxcs:
WHTEJUIEKTYaJIbHBIX UTD,
CTUMYJIUPYIOLTUX
MO03HABATEJIbHYIO MOTHUBAIIUIO
HIKOJIbHUKOB; TUCKYCCUH,
KOTOpBIE JAIOT YYalluMCs

31 KHMHST H KISHD 4 collection.edu.ru/catalog/rubr/d05469b0 = BO3MOKHOCTE IIpHOGPECTH
-69bd-11db-bd13-0800200¢9c11/75976/  ombIT BeacHMS

KOHCTPYKTHBHOT'O JIHAJIOTA;
TPYNIIOBOW PabOTHI WK
paboTHI B apax, KOTOpbIE
yd4ar IKOJbHHUKOB KOMaHTHON
paboTe 1 B3aMMOICHCTBHIO C
JPYTHMH IETHMH.

Hroro no pazgeny 4

OBIIEE

KOJIMYECTBO 34

YACOBIIO

[NPOTPAMME



http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75976/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75976/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75976/

Ne
n/

Tema ypoka

[Ipenmer
OpTraHUYEeCKOU
XUMUH, €€
BO3HMKHOBCHHE,
pa3BUTHE U 3HAYCHUE

Teopust ctpoeHuUs
OpraHUYECKUX
coenuHeHU A. M.
byrneposa, eé

OCHOBHBIC ITOJIOXKCHHUA

IIpencrasnenue o
KJ1accupUKaluu
OpPraHMYECKHUX
BELIECTB.
Howmenkmarypa
(cucremaTnueckas) u
TPUBUAIbHbBIE
Ha3BaHUA
OpraHMYECKHUX

Bcer
0

HOYPOYHOE IINTAHUPOBAHUE

KoanuecTBo 4acoB

KonTpoasu
ble padoThI

10 KITACC

Jara
U3ydeHusl

IIpakTHYeck
ue padoTsbl

IJIaH

7.09

14.0

21.0

dax

T

JIeKTPOHHBbIE HU(POoBbIE 00pa3oBaTeIbHbIE
pecypcsbl

Enunas xomtekuus LIOP: http://school-
collection.edu.ru/catalog/res/2416af95-aae9-11db-
abbd-0800200c9a66/view/

Enunas xomrekuus IIOP: http://school-
collection.edu.ru/catalog/res/2416af99-aae9-11db-
abbd-0800200c9a66/view/

Ennnas xomnexnus L{OP:

http://school-
collection.edu.ru/catalog/res/2416afad-aae9-11db-
abbd-0800200c9a66/view/



http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af99-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af99-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af99-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416afad-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416afad-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416afad-aae9-11db-abbd-0800200c9a66/view/

BCIICCTB

10

AJIKaHBI: COCTaB U
CTpOEHUE,
TOMOJIOTUYECKUH P

Mertan 1 3TaH —
MpOCTEUIINE
MPEACTaBUTENN
aJIKaHOB

AJKeHBI: cOCTaB U
CTPOCHHC, CBOMCTBa

OTUIIEH U TIPOIUIIEH
— mpocTeume
MPEACTABUTENN
AJKEHOB

IIpakTuyeckas
padora Ne 1 o Teme
«Ilosryuyenue
ITHJICHA U U3yYeHHUe
€ro CBOMCTB»

AJnKagneHsl.
byraguen-1,3 u
MeTmi0yTaauen-1,3.
[Tonyuenue
CHHTETHUYECKOTO
KaydyKa ¥ pe3UHBI

AJKWHEL COCTaB B

28.0

5.10

19.1

26.1

211

9.11

16.1

Enunnas xomnexuus L{OP:

http://school-
collection.edu.ru/catalog/res/Oabb145a-4185-
11db-b0de-0800200c9a66/view/

Enunas xomnekuus L{OP:

http://school-
collection.edu.ru/catalog/res/Oabb3b61-4185-
11db-b0de-0800200c9a66/view/

Enunnas xomnexuus L{OP:

http://school-
collection.edu.ru/catalog/res/0abb898c-4185-
11db-b0de-0800200c9a66/view/

Enunnas xomnexuus L{OP:

http://school-
collection.edu.ru/catalog/res/0abb898a-4185-

11db-b0de-0800200c9a66/view/

Buneoypok:
https://youtu.be/ MFHBs9Ki1s?si=FQz1DLZtSP
g0iGzm

Enmnas xonnekus L{OP:

http://school-
collection.edu.ru/catalog/res/Oabbd7ad-4185-
11db-b0de-0800200c9a66/view/



http://school-collection.edu.ru/catalog/res/0abb145a-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb145a-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb145a-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb3b61-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb3b61-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb3b61-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898a-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898a-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898a-4185-11db-b0de-0800200c9a66/view/
https://youtu.be/_MFHBs9Ki1s?si=FQz1DLZtSPg0iGzm
https://youtu.be/_MFHBs9Ki1s?si=FQz1DLZtSPg0iGzm
http://school-collection.edu.ru/catalog/res/0abbd7ad-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ad-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ad-4185-11db-b0de-0800200c9a66/view/

0COOCHHOCTH 1
CTpOEHUS, Enunnas xomnekuus L{OP:
TOMOJIOTHYECKUH P, http://school-
AnerniieH — collection.edu.ru/catalog/res/0Oabbb09e-4185-
POCTEH M 11db-b0de-0800200c9a66/view/
MpEeACTaBUTEND
AJKMHOB
Enunas xomnexuus L{OP:
Brrunciaenus mo
1 ypaBHEHHIO 30.1 http://s.chool-
S — 1 coIIectlon.edu.ru/cataloq/res_/Oabbb099-4185-
11db-b0de-0800200c9a66/view/
Enunnas xomnexuus L{OP:
ApeHbl: OeH3011 1 htto://school-
12 :;:IZZJ;' Toxerrrocts 712 collection.edu.ru/catalog/res/24174bdc-aae9-
11db-abbd-0800200c9a66/view/
I'eneTnueckas cBsI3b Ennnas xomnexmus [{OP:
13 YIJIEBOAOPOJIOB, 14.1 http://school-
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OIHOOCHOBHBIE
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KapOOHOBBIC
KHCJIOTHI:
MypaBbHHAS U
YKCyCHAs

IpakTnyeckas
padora Ne 2 o Teme
«CBoiicTBa
pacTBOpa YKCYCHOM
KHCJIO0THD)
CreapuHoBas u
OJIEMHOBAs KUCJIOTHI,
KaK MpeJCTaBUTENU
BBICIIUX KapOOHOBBIX
KHUCIIOT

Mpg11a kak coau
BBICIIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe
JIeUCTBUE
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TJIF0K03a, PpyKTO3a,
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Kpaxman u
LEJUTI0JI03a KaK
MPUPOIHBIE
MOJIUMEPHI
KonTpoabHasn
padora Ne2 no
pazaeiry
«Kucgopoacoaep:xa
Me OpraHuvecKue
coeIMHEHUD)

AMMHBIL: METHJIAMHH
1 aHWJIMH

AMHHOKHCIIOTHI KaK
amQoTepHbIe
OpraHHYecKue
COCAUHEHHMS, UX
OMOJIOrHYeCKOe
sHauenwne. [lentuaer

benku xak
MIPUPOIHBIE
BBICOKOMOJIEKYJISIPHBI
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b606-0800200c9a66/view/

Enunnas xomnexuus L{OP:

http://school-
collection.edu.ru/catalog/res/d778f82e-8cff-11db-
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http://school-
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http://school-
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http://school-collection.edu.ru/catalog/res/d7791f40-8cff-11db-b606-0800200c9a66/view/
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OCHOBHBIC METOBI
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0 e padoThl e padoThl mwian | ¢ak
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ypan aae9-11db-abbd-0800200c9a66/view!/
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XUMHUUYECKHUX DIIEMEHTOB 11.0 http://school-
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TEOpHEN CTPOCHUS
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3aKOHOMEPHOCTH
M3MEHEHHS CBOHCTB
XUMHUUYECKHUX IJIEMEHTOB U Ennnas xomnexuus LTOP:
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MePUOIUYECKOTO 3aKOHA U
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111

13 «Teopernueckue 2
OCHOBBI XMMHI»
MeTaiisl, UX MOJIOKEHNE
B [Iepnoanueckoit
CHCTEME XUMHUYECKUX Enunas komnexusa L{OP:
snemenToB /1. U. 181 http://school-
14 MenpeneeBa u 2' collection.edu.ru/catalog/rubr/d05469b0
0COOEHHOCTH CTPOCHHMS -69bd-11db-bd13-
atoMmoB. OO01ue 0800200c9¢11/75964/
busnUecKkre CBONCTBA
METAJIJIOB
Enunas xomnexmus L{OP:
CIuiaBbl METaJIOB. 5.1 http://school-
15 DNEeKTPOXUMHUYECKHN P 2' collection.edu.ru/catalog/rubr/d05469b0
HaIpsDKeHUH METaJlIOB -69bd-11db-bd13-
0800200c9c11/75966/
XUMHYECKHE CBOUCTBA Ennnas xomnexmus [{OP:
BOKHEHIIINX METAIIJIOB 150 http://school-
16 (HATpHA, KaJTU, KaJIbIHH, 1' collection.edu.ru/catalog/rubr/d05469b0
MarHuii, aTFOMUHHIN) U UX -69bd-11db-bd13-
COEIUHEHU I 0800200c¢9¢11/75965/
. Enunas xomnexkuust LIOP:
XHUMHUYECKUE CBOWCTBA
17 XpoMa, MEIU M HX 220 MFM
1 collection.edu.ru/catalog/rubr/d05469b0

COEeIMHEHUN

-69bd-11db-bd13-
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0800200c9c11/75967/

XUMHYECKUE CBOUCTBA

Enunnas xomnexuus LTOP:

http://school-

18 [IMHKQ, JKEJIEe3a U UX Z?L'O collection.edu.ru/catalog/rubr/d05469b0
COCMHEHU I -69bd-11db-bd13-
0800200c9c11/78757/
IIpakTnyeckas padora
Ne 2 o Teme "Pemenne
19 IKCIEePUMEHTAIBHBIX 5.02
3aj1a4 Mo TemMe
«MeTtamab»"
Hewmertannel, ux
TIOJIOKEHUE B Enunas komnexusa LHOP:
[Mepuoaunyeckoii cucreme 120 http://school-
20 XMMHYECKUX JIEMEHTOB 2' collection.edu.ru/catalog/rubr/d05469b0
1. 1. MenneneeBa u -69bd-11db-bd13-
0COOEHHOCTH CTPOCHHSI 0800200c9c11/75968/
aTOMOB
dusnyeckue cBOUCTBA Ennnas xomnexmus [{OP:
HEMETaJUIOB. AJUTOTPOIIHSI 26.0 http://school-
21 HEMETaJIOB (Ha pUMepe 2' collection.edu.ru/catalog/rubr/d05469b0
KHCIIOpPO/Ia, CEpHI, -69bd-11db-bd13-
docdopa u yriepona) 0800200c9c¢11/75968/
Ennnas xomnexmus [{OP:
XUMHYECKHE CBOMCTBA http://school-
22 raJoreHoB, Cepbl U UX 4.03 collection.edu.ru/catalog/rubr/d05469b0
COEIUHEHUI -69bd-11db-bd13-
0800200c9c11/75968/
23 XUMHYECKHE CBOMCTBA 11.0 Ennnas xomnexmus [{OP:
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a3ota, pocodpa u ux 3 http://school-

COEMHEHUI collection.edu.ru/catalog/rubr/d05469b0
-69bd-11db-bd13-
0800200c9c11/75968/

Ennnas xomnexnus LHOP:

XHUMHYECKUE CBOICTBA 18.0 http://school-

24 yriaepoja, KpEMHHS U UX 3' collection.edu.ru/catalog/rubr/d05469b0

COEIMHEHUH -69bd-11db-bd13-
0800200c9c11/75968/

Enunas xomnexmus L{OP:

[MpumeHeHre BaxKHEHITHX 250 http://school-

25 HEMETAJLJIOB U MX 3' collection.edu.ru/catalog/rubr/d05469b0

COCIMHEHU I -69bd-11db-bd13-
0800200c9c11/75968/

O6o0meHue u

cucreMaTtui3annia 3HaHUNU EHHHaﬂ KOJLIEKITHS ]_I OP

o Teme «Hemeramibiy. httn://school-

26 BB;ES:{::;’I;HOMH%CKHX 8.04 collection.edu.ru/catalog/rubr/d05469b0
zgamﬂﬁ H -69bd-11db-bd13-
0800200c9c11/75968/

TECPMOXUMHYCCKUC

pac4€Thl

IIpakTnyeckas padora

Ne 3 no Treme «Pemenue

15.0
27 IKCINIEPUMEHTAJBHBIX 4
3aJa4 Mo TeMe

"HeMeTa/i1b1'"»

28 KonTposbHnas padora 22.0

Ne2 mo Temam 4
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«MeTaliIb» 1
«HeMeTaLJIBD»

Heoprannueckue u

Ennnas xomnexus LTOP:

http://school-

29 IOJIZ: ze;izzicjiiz:;nom' 251.0 collection.edu.ru/catalog/rubr/d05469b0
OpraHUYECKHE OCHOBAHUS -69bd-11db-bd13-
0800200c9c11/78760/
AmdorepHbie
HEOPraHUYECKUE U Enunas xomiexkuust LIOP:
OpraHu4ecKue http://school-
30 COCIMHEHUSI. 6.05 collection.edu.ru/catalog/rubr/d05469b0
I'eHeTnyeckas CBSI3b -69bd-11db-bd13-
HCOPraHHYECKUX U 0800200c9c11/75971/
OpPraHUYEeCKUX BEIIECTB
Posts xmiit B Enunas xomnexmus L{OP:
obecnienenun . http://school-
31 zi(e)g::;j:zs:é " 1?;'0 collection.edu.ru/catalog/rubr/d05469b0
MUIIEBON 0€30MaCHOCTH -69bd-11db-bd13-
’ 0800200c9c11/75975/
Pa3BUTUHU MEAUIIMHBI
H6p CACTaBICHM 00 Ennnas xomnexuus LTOP:
OO HayHHRX 13.0 http://school-
32 Eggiﬁ:;?;mm 3' collection.edu.ru/catalog/rubr/d05469b0
MOJIYYEHUS] BaXKHEHUIITUX -69bd-L1dh-bd13-
0800200c9c11/75973/
BEIIECTB
Ennnas xomnexnus LTOP:
33 YenoBek B MUpE BEUIECTB 20.0 htto://school-
Y MaTepUaloB 5 |

collection.edu.ru/catalog/rubr/d05469b0
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-69bd-11db-bd13-
0800200c9c11/75976/

Ennnas xomnekius 1{OP:

http://school-

34 fe?ézz;; SAOpOBLE 1 2%0 collection.edu.ru/catalog/rubr/d05469b0
-69bd-11db-bd13-
0800200c9c11/75976/

OBILIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75976/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75976/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75976/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75976/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

VYueonuk, O.C.I'abpuensn, U.I'.Cnaakos, C.A.CnankoB, Xumus, 6a30BbIii ypoBeHb, 10
kiacc, Mocksa «lIpocsemenne» 2020

VYueonuk, O.C.I'abpuensn, U.I'.Cnaakos, C.A.CnaakoB, Xumus, 6a30BbIii ypoBeHb, 10
kiacc, Mocksa «IIpocsemenue» 2021

Meroanueckoe mocobue Kk yueOHuky xumwms, O.C.I'abpuensn, MW.I'.Cnankos,
C.A.CnankoB, 6a30BbIif ypoBeHb, 10 Kacc

Meronudyeckoe mocobue K ydeOnuky xwumus, O.C.I'abpuensn, W.I'.Cnaakos,
C.A.CnankoB, 6a30BbIif ypoBeHb, 11 Kiacc

[udposbie oOpa3zoBaTeIbHBIE PECYPCH U PECYPCHI CETH UHTEPHET
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