Beinucka
M3 OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMBbl CPeHero 001ero 00pa3oBaHus
MYHHUIIUNIAJBHOTO 0011€00PAa30BaATEIBLHOI0 YUPeKIACHUS
«Cpennss mkosa Ne 100 Kuposckoro paitona BoJarorpaaa»

Pabouas nporpamma
o y4eOHOMY MPEAMETY «XHAMU



HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro o01ero oo6pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbiXx B DegepalibHOM  TOCYJAPCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaTernu pa3BUTHA BocOUTaHus B Poccuiickoit
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 crpareruy 00y4eHus, BOCOIUTAHUS U Pa3BUTUS 00ydaroUIuXxcsl CpecTBaMuU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJlbTaToB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBanue, MOJIy4aemMoe BBITTYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEpHIAIONIMM OJTallOM peaju3alud  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO WM TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHE
oOyyaroluxcs Ha YpOBHE CpPEIHEro 00IIero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYEHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oO0ImuX 1efled W TMPUHIMIIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE LEJOCTHOTO MPEJCTABICHUS 00 OKpYXaroIleM MUpe KaK O €IMHCTBE
NPUPOJIBI U YeJIOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU HAa OCHOBE IMOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJIEWCTBYSl C APYTMMH €CTECTBEHHBIMH HayKaMH, XMMUs CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M XKHU3HU Kaxa0oro ujeHa oOmectBa. CoBpeMeHHas XHMHSA KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
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
U3YyYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOOUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MNPOAOJDKCHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeaMeTa  «XHUMHsS»  ABISIIOTCA  0a30BbIE  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 xumMun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYCHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» c(opmupoBaHa B IporpaMme IO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIE€BOAOPOJIOB A0 CIOKHBIX OMOJIOTrHYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON PEeaKltu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHUYecKas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o01m1aroIIei 10 00BACHSIONIEH 1 IPOTHO3UPYIOICH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
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 MPUKIAJTHON
XapakTep. OTHU 3HAHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHMS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUHU M MPAKTUYECKHUX MPUIIOKEHUH XMUMHH, TOMOTAIOT
BBIMYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIEN0BATENCKUX 3a/1a4d. B 1enom conep:kanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uned, TaKuX Kak: MaTepHaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUW MyTEM OSKCIEpPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUUECKUX 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 Y4YEOHbIX JAEHCTBMI, UMEIOIMX ©0a30Boe 3HAUEHHE JUIA
pa3IUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO TMPHU3HAETCA (OPMUPOBAHHE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KylbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.

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

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIAMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IOHUMAHWE CYIIHOCTH IOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX IMO3HAHUS
BEUIECTB M XUMHYECKHX pEaKUud, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AECATENBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM 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 CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
IPAKTUYECKOM KOMIIOHEHTE COJEpKaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3alluy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOcoOaMU U
YMEHUSMH aKTUBHOTO INOJIYYEHHS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ ATUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TaKHUE LIENU U 33J]a4H, KaK:

ajanTamnus 00y4aroluXcsl K YCJIOBHSIM JTUHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KU3HEHHBIX CUTYyalUsX, CBSI3AHHBIX C BEUIECTBAMHU U UX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa AESATEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKU C MO3UIUI



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

pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIVICKTYAIbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH 00YUYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITSIIBHO MMPHOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C KM3HCHHBIMH TTOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMUYIECKOTO COICPKAHUS;

(dbopMHpOBaHKE U PA3BUTHE Y 00YJAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJF0aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUTAHUPOBAHWHW W TIPOBEJICHUU XHMHYECKOTO
DKCIIEPUMEHTA;

BOCMIUTAaHWE Yy OOydJarommxcsi YOSKIEHHOCTH B TyMaHUCTHYCCKOMN
HaIPaBJICHHOCTH XUMHH, €€ Ba)XXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
PalMOHAJIBHOTO TTPUPOJIOIOIH30BAHMS, TTOMIOJIHEHUSI SHEPTreTUYECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TIPUPOJEC M CBOEMY 3I0POBBIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 11aHe cpenHero oOmero oOpa3oBaHUS MPEAMET «XHUMHS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeAMETHON 00sacTh «EcTecTBeHHO-HAyYHBIC
MIPEIMETBD).

OO611ee YucI0 9acoB, OTBEAEHHBIX ISl U3YUEHUs] XMMUH, Ha 6a30BOM 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).



COILEPKXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYECKON XUMUM

[IpenMer opraHmyeckol XMMHUU: €€ BOZHUKHOBEHHWE, PAa3BUTHE M 3HAYCHHE B
[IOJIyYCHUM HOBBIX BEUIECTB M MaTepualoB. Teopus CTPOCHUS OPraHHYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHbIE nojoxeHUs. CTpyKTypHble (HOpMYIIbI
OpraHWYECKUX BelecTB. [ omoiorus, nsomepus. XUMUYECKAs CBSI3b B OPraHUYECKUX
COCMHEHUAX — OIMHAPHBIC U KPATHBIE CBSA3H.

[IpencraBnenne o kinaccudukanmu opraHMYecKux BemiecTB. Homenkmarypa
OPraHUYECKUX COCAMHEHMH (CUCTEeMaTHuYecKas) W TpPUBUAIbHBIE Ha3BaHUs
BAKHEUIIUX MPEACTABUTENEH KIACCOB OPIraHMUECKUX BEILIECTB.

OKCIIEpUMEHTANBHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX IPEBPALICHUI:
O3HAaKOMJIEHUE C 00pa3laMy OpraHUYeCKUX BEIIECTB M MaTepuajlaMu Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJl OpPraHMYECKHUX BEIECTB, HAOJIOJEHUE U OIHCAHHE
JEMOHCTPALlMOHHBIX OMNBITOB IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IUI1aBjieHHWEe, OOYTIIMBAHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHA psAx. MeraH W 3TaH —
IpocTeilline MNpEeACTaBUTENN aJKaHOB: (U3MYECKHME U XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIEHUs] M TOPEHMs), HAXO0XKJIEHHWE B NPUPOJE, IOIyYCHHE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUN psiA. DTWIEH U IMPONWIEH —
MPOCTEUILINE MPEICTABUTENN AQJIKEHOB: (PU3MYECKHUEe W XHUMHYECKHE CBOMCTBA
(peakuMyd  TUAPUPOBAHMS, TaJOrCHUPOBAHMS, TUApPATallMd, OKHUCIEHUS U
MOJINMEPHU3ALIIH ), TOTyYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyrtaauen-1,3 u MetunOyragueH-1,3: cTpoeHue, BaKHeWIIHe
XUMHUYECKUE CBOICTBa (peakuusi mnonumepuszanuu). l[lomydeHue CHHTETHUUYECKOIO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTHUYECKHUM psii. ALleTUeH —
OpOCTEHIINKA  MpEeACTaBUTENb aJKWHOB: COCTaB, CTpOoeHHE, (U3NYECKUE U
XUMHUYECKUE CBOMCTBa (peakuuu THAPUPOBAHMS, TajJOT€HUPOBAHUS, TUIpaTalliH,
rOpeHus), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. beH3on: cocrtaB, cTpoeHue, (u3MUECKHEe M XMMUYECKHE CBOMICTBa
(peakuuu TaJOTEeHUPOBAaHUS W HUTPOBAHUSA), MOJYyYEHHE WU INpPUMEHEHue. 1oryon:
cocmas, cmpoenue, pusulecKue U XumuyecKue ceoUCmaa (peakyuu 2ano2eHupo8aus



U HUMpoBanus), noayyenue u npumernenue. TOKCUYHOCTH apeHOB. | 'eHeTnueckas
CBA3b MEXAY YII€BOAOPOJAAMHU, IPUHAIICKAIIUMU K PA3INYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YrA€eBOAOpOoAOB. IIpupoaHblii Ta3 M MOMYTHBIE
HedTaubie Ta3bl. HedTh M e€ mpoucxoxaenue. CrocoObl mepepaboTku HeTu:
MIEPErOHKA, KPEKUHI (TEPMHUYECKUM, KATATUTUYECKUW), NHUpoin3. [IpoayKTel
nepepaboTku HePTH, UX NMPUMEHEHHE B MPOMBINLIICHHOCTH W B ObITy. KameHHBIN
YTOJIb U NPOAYKTHI €r0 MEPEPAOOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHsS] BEIIECTB M WX IPEBPALLICHUI:
O3HaKOMJIEHUE ¢ 00pa3iiamMu IIacTMacc, KaydyKoB M pe3uHbl, kojuiekuuu «Hedtb» u
«YTOIB», MOAEIMPOBAHUE MOJEKYJ] YIJIEBOJOPOJOB M TaJIOT€HONPOU3BOJIHBIX,
MIPOBEICHNE MPAKTHYECKOW PAOOTHI: TIOJyYEHHE STUJIEHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérnrlie 3agaun.

Boluucienuss mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa pEaKIMU MO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

KucJiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHble OQHOATOMHBIE COHPTHI. MeTaHON M 3TaHOJN: CTPOEHUE,
bu3MUecKkue W XUMUYECKHE CBOWMCTBA (pEaKkIMu C aKTUBHBIMHU MeETaJUIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHUE), TpPUMEHEHHE. BoAOpoaHbIE CBS3M  MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBME METaHOJIA M ATAHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoOroaToMHbl€ CIUPTHI. DTUICHIJIMKOJIb U TIUIEPUH: CTPOCHHUE, PU3NUECKUE
M XUMHYECKHE CBOMCTBa (B3aUMOJECHCTBHME CO IIEJIOYHBIMU  METaJUIaMH,
KQueCTBEHHAs] pEaklMsi Ha MHOrOaTOMHBIE CHOUPTHI). /[lelicTBUE Ha OpraHu3M
yenoBeka. [[puMeHeHue riuiepuHa U STUICHTITUKOJIS.

®deHoN: CTpOCHUE MOJEKYJbl, (U3UYECKHME U XUMHUYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenne GpeHona.

Anpaerunbl u kemowusi. opManbIeTrul, alleTaIbIACTHA: CTPOCHHUE, (PU3nUYecKre
M XUMHYECKHE CBOWCTBAa (pPEaKlMd OKUCJICHHS W BOCCTAHOBJICHHS, Ka4€CTBEHHBIC
peakium), IoJiydeHrue U MPUMEHEHUE.

OnHOOCHOBHBIE MpeNeSibHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAsi U YKCyCHas
KHUCJIOTBI: CTpOeHHE, (U3MYECKHEe M XMMHUUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJIacca KHUCJIOT, peakius dTepuuKanun), mojydenue u npuMmenenue. CreapuHoBas u
OJICMHOBAsi KUCJIOTHI KaK MPEICTaBUTEIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEe JeHCTBHE.

Cnoxuble 2¢Uphl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. [ MAPOIN3 CIOXKHBIX
a¢upoB. Kupwl. ['maponus xupos. [Ipumenenue >xupoB. buonormdeckas poib
AKHUPOB.

VYraeBoasl: cocTaB, KiaccuuKaius yrieBoJgoB (MOHO-, TU- U MOJMCAXapPHUIbI).
['moko3a — mnpocTedmunii MOHOCAaxXapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,



du3HyecKre W XUMHUYECKHE CBOWMCTBA (B3ammojeicTBue ¢ ruapokcumaoM meau(ll),
OKHCJICHME aMMHAYHBIM PacTBOpoOM okcuaa cepedpa(l), BoccranoBneHue, OpokeHne
[JIIOKO3bl), HAaXOXJIEHWE B TNPUPOJE, MPUMEHEHUE, OHOJOTrUYecKas pOJib.
®dotocunTe3. OpyKTO3a KaK U30MEP TITIOKO3bI.

Kpaxman u nemnono3a Kak OpUpoAHble noiaumepbl. CTpoeHHwe Kpaxmaia U
neunono3sl.  Pu3MUecKue W XMMHUYECKHE CBOMCTBAa KpaxMmana (THIpOJIU3,
KAueCTBEHHAs PEAKIIUs C HOJO0M).

OKCIepUMEHTAIbHBIE METOAbl M3YyYCHUS BEUIECTB U MX MpEeBpalICHUM:
npoBe/ieHue, HaOJI0JIEHUEe W OIKCAaHHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHUE
CIOUPTOB, KA4YE€CTBEHHbIC PEAKUHUHU OJHOATOMHBIX CIHPTOB (OKHCIECHHE 3TaHOJIA
okcunoM wmeau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACIHCTBHUE TJIMUIEPUHA C
ruapokcugom meau(ll)), ampaerunoB (OKucCIeHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) m rumpoxcumom wmenu(ll), B3aumojmelicTBHEe Kpaxmaja C HOJIOM),
IIPOBEJICHUE MPAKTUYECKON pabOThI: CBOIICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Beluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOIO BEIECTBAa WM NPOAYKTa PEaKUUU IO HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3zoTcoaeprkanme OpraHu4ecKue COeIMHEHHUS.

AMHHOKHCIIOTBI KaK amM(OTEpHbIE OpraHUYecKue coeauHeHus. Ou3znyeckue u
XUMUYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpuMepe TIIMIMHA). buosorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkn kak mpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHasd,
BTOPUYHASI M TpPETUYHAsT CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYECHHUS BEUIECTB M HUX MpPEBpalllCHUN:
HaOJIIOZICHUE U OMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OeNKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BrbicokoMouieKyJIsIpHbIE COeITMHEHUS]

OCHOBHBIE TIOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MNOJMMEPHU3ALMH, CPEAHSAS MOJIEKYJIApHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHUNA —
MOJIMMEpHU3AIUs U MOJUKOHEHCAUS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYEeHHs] BEIIECTB M MX MPEBpPALLECHUN:
O3HAaKOMJIEHUE C 00pa3llaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIaCTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peann3zanust MeXIpeAMETHBIX CBA3€H NPU U3YYEHUU OpraHn4ecKor xumuu B 10
KJIaCCE OCYUIECTBIISIETCS Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYy4HbBIX



MOHATUHM, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMU JUIS OTAEIBHBIX IMPEIMETOB
€CTeCTBEHHO-HAYYHOT'O [IUKJIA.

OOme ecTeCTBEHHO-HAYyYHBIC MOHSTHSA: SIBICHUE, HAYYHBIH (akT, TUIOTE3a,
3aKOH, TEOpHs, aHaJIMW3, CHHTE3, KIacCU(pHKANUs, NMEPUOJUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE.

®dusmka: wmarepus, OSHEprus, Macca, aToM, DJEKTPOH, MOJIEKyJa,
PHEPreTHYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00HEM, arperaTHOE COCTOSIHUE BEIECTBA,
(bU3NUECKIE BEINYUHBI M AMHUIIBI HX U3MEPEHUSL.

buonorus: knerka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OWOJIOTUYECKH aKTUBHBIC BemlecTBa (OCNKH, YIIIEBOIBI, JKHUPHI,
bepMeHTHI).

[eorpadus: MuHEpaNbl, TOPHBIE MOPOMBI, IMOJE3HBIC HCKOMAaEeMble, TOILIHBO,
pecypchl.

TexHoOTHS: MHILEBbIe MPOIYKTHI, OCHOBBI PAIlHOHAIILHOTO MTUTAHUS, MOIOIIIUE
CpeACTBa, JIEKAPCTBEHHBIE W KOCMETHYECKHE IIperaparbl, MaTephallbl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHHU

XuMuyeckuil anemMeHT. AToM. Sapo aroma, n30TOMNbl. DJIEKTPOHHAST 000I0YKa.
DHepreTUUecKhe YpPOBHH, TOAYPOBHU. ATOMHBIE OopOWTaiu, S-, P-, O- DIEMEHTHI.
Oco0OeHHOCTH pachpelieNieHUus] AJEKTPOHOB IO OpOUTalsiM B aTroMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLIHsl aTOMOB.

[lepnonnueckuit 3akoH u Ileprnonnueckas cucteMa XMMAYECKUX 3JIEMEHTOB /I,
N. Mengeneea. CBsi3b NEpUOJUYECKOrO 3akoHa U llepuomnueckoil CHCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOM TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHHUS CBOWCTB XWUMHUYECKHUX DJIEMEHTOB H
o0pa3zyeMbIX UMH IPOCTHIX U CIOXKHBIX BEIIECTB MO IPYIIaM U NepuojaM. 3HaueHHe
[IEpUOANYECKOI0 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XHUMHMYECKass CBs3b. BuHJIbl XUMHYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJIApHAsl, MOHHAs, MeTajuinueckas). MexaHUu3Mbl
o0pa3oBaHMsI KOBAJIGHTHOM XUMHUYECKOM CBs3M (OOMEHHBIA M JOHOPHO-
akienTopHblil). BogopomaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPULIATEIHHOCTD.
Crenenb okuciieHusi. IOHbI: KATHOHBI U AHUOHBI.



BemecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH MOCTOSHCTBA
CcOoCTaBa BeIIECTBA. THMBI KPUCTALIMYECKUX PEIMIETOK. 3aBUCUMOCTb CBOMCTBA
BEILIECTB OT THUIMA KPUCTAJUIMUECKON PEIIETKH.

[Tondatne o nucHepcHBIX cucTeMax. VICTUHHBIE W KOJUIOWJIHBIE PACTBOPBL.
MaccoBas 10J1s1 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU M. Howmenxknatypa
HEOPraHMYECKUX BEIIECTB. ['eHeTHdeckas CBA3b HEOPraHMYECKUX BEIIECTB,
IPUHAIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckas — peakuus.  Knaccudukamuss ~— XMMHUYECKMX — peakiuil B
HEOPraHUYECKOM U OPraHUYECKOW XUMHUH. 3aKOH COXPAHEHUsI MacChl BEIIECTB, 3aKOH
COXPaHEHHS U MPEBPALIECHUS JHEPTUHU NTPU XUMUYECKUX PEAKIUSAX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT pasziuyHbIX (hakTopoB. OOpaTtumble
peakuuu. XuMH4YeCKoe paBHOBecue. MakTOphl, BIHAKOIIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Onextponutryeckas nauccouuanusa. CuiibHble U ciadbie AnekTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHsS] BEIIECTB M UX IPEBPALICHUIL:
nemoHcTpauusa Tabmuy «llepuoanueckas cucteMa XHUMHUYECKUX 3jeMeHToB JI. H.
MenpneneeBa», H3ydyeHHE MOJENIEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOACHHUE WU
ONKCAaHUE JAEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3iOKEHUE MEPOKCHUIA
BOJIOPOJA B IMPUCYTCTBUM KAaTaIU3aTOpa, ONPENEIIEHUE CPEIbl PACTBOPOB BEILIECTB C
MOMOIIbI0 YHUBEPCAIBHOTO HHAMKATOpPA, PEAaKIMM MOHHOTO OOMEHa), MPOBEICHUE
MpaKTUYECKOM paboThl «BiusiHue pa3auyHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOU
peakuum».

Pacuérnble 3anaumn.

Pacyétel 1o ypaBHEHHSIM XUMHYECKMX pPEakUWii, B TOM  YHUCIIE
TEPMOXMUMHUUYECKHUE PACUYETHI, PACUETHI C UCIOJIB30BAHUEM IOHATHUS «MaccoBas IOJI
BEILIECTBAY.

Heoprannueckasi xummust

Hewmeramel. [lonoxenue HemeramnoB B Ilepuoanueckon cucreMe XUuMHUYECKUX
sanemenToB J[. M. MenzaeneeBa u OCOOCHHOCTHM CTpOEHHS aToMOB. Duznyeckue
CBOMCTBa HEMETAIOB. AJUIOTPOIHUS HEMETaUIOB (Ha MpUMEpEe KHUCIOpoAa, CEphl,
dbochopa u yraepona).

XUMHUYECKHE CBOWCTBA BaKHEHIMX HEMETA/UIOB (TaJOrE€HOB, CEphbl, a30Ta,
docdopa, yriiepoaa u KpeMHHUS) U UX COSTUHEHUN (OKCUIOB, KHCIIOPOICOICPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCAUHEHUM.



Meramnel. Ilonoxenne meramioB B Ileproanyecko cucTeMe XMMHUYECKHX
sanemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 00OJOYEK
atoMoB MeTauioB. OOume Qusnyeckue cpoiicTBa MetayioB. CIUaBbl METaJIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSKEHUN METAJIOB.

XUMHUYECKUE CBOMCTBA BaXKHEUIMX METANIOB (HATpUM, Kallid, KaJblIH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue crnocoOsl ToMy4yeHUs: MeTauioB. [IpumeHeHHe MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTANbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HUX IPEBPALICHUI:
M3yUYCHHE KOJUIEKIMU «MeTauibl U CIUIaBbl», OOpa3lOB HEMETAIIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HAOJNIOJEHUEe U ONUCAHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMNBITOB (B3aUMOJCHCTBUE THUIPOKCHIA ATIOMUHHUS C PacTBOPAMHU
KHUCIIOT U IEeJI0YeH, KAYECTBEHHbIE PEeaKI[Mi Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétel Macchl BeliecTBa WM 00bEMA Ta30B MO HU3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce€ WM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIIH OJTHO U3
BEIIECTB UMEET IPUMECH.

XUMHA U )KU3HDb

Ponp xumuu B 0O0ECIEUEHUM SKOJIOTMYECKOM, DHEPreTHUYECKONW U MUIIECBOU
0€30MacHOCTH, Pa3BUTUU MeIUIMHBL. [loHATHE O Hay4YHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINM.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIIUIIAX MPOMBIIUIEHHOTO MOJTYYEHUs
BOKHEUIIINX BELIECTB.

UenoBek B MHUPE BEUIECTB W MATEPUATIOB. BAXKHEHIINE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MAaTEpHAJIbl, KPACKHU, CTEKIIO, KEpAMHUKa, MAaTEPUAJIbI
JUTSI DTIEKTPOHUKY, HAHOMATEpUAaJIbl, OPraHUYECKUE U MUHEPAIbHBIC YA0OPEHHUS.

XUMHSIT U 3I0pPOBbE UEJIOBEKA: IPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, NpaBuiaa 0€30MaCHOTO UCIOJIB30BaHUSI MIpenapaToB ObITOBON XWMHH B
TMOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeaMETHBIX CBsI3ed MPU U3yUEeHUU OOIIEH U HEOPTaHUYECKOU
xuMud B 11 kacce ocyliecTBIsETCs Yepe3 UCTOIb30BaHNUE KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX TOHSATUM, TaK U TOHSATUM, SIBISIOUIAXCS CUCTEMHBIMHM [IJII OTIEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBeHHO-HAY4YHBIC TOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalIW3, CHUHTE3, KIACCH(PUKAIMS, TMEPUOIUIHOCTh, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHNE, SIBJICHUE.



duszuka: mMatepusi, SHEprus, Macca, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOI, PaJMOAKTUBHOCTb, MOJIEKYJa, YHEPreTHUECKUN YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3MUECKHE BEIUYMHBI M EAMHHUIBI UX
M3MEpPEHUs], CKOPOCTb.

buosnorusa:  kieTka, oOpraHu3M, JKocHucTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3Me.

['eorpadus: mMuHEpanbl, TOPHBIE TOPOJIBI, TMOJE3HBIE HCKOMAeMble, TOILIUBO,
PECYpCHIL.

TexHonOrHs: XUMHYECKash MPOMBIIICHHOCTh, METAJUIyprHsi, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEepPHAJIOB, CEJIbCKOXO3AWCTBEHHOE MPOU3BOJCTBO, IHILEBas
MPOMBINIJICHHOCTh,  (papMarieBTUYecKasi  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKHUX IpernapaToB, IMPOU3BOJACTBO KOHCTPYKLIHMOHHBIX MAaTepHaloB,
AIIEKTPOHHAS TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTUH.

I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA TTPOI'PAMMBI 110 XUMHNUA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JINMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOCHUS
oOyJarolmuMuca MporpaMM CpeaHero ooOmero oOpa3oBaHus  (JUYHOCTHBIM,
METaNpeIMETHBIM W  MpeIMeTHbIM). HaydHo-MeTonuueckol  OCHOBOW  JyIst
pa3pabOTKU TUJIAHUPYEMBIX PE3yJbTATOB OCBOCHUSI IMPOTPaAMM CPETHEro OOIIero
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN TTOIXOI.

B cooTBeTCTBMM C CHCTEMHO-JACSITEIBHOCTHBIM TOAXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YJbTaTOB OCBOCHHUSI TpeAMeTa «XHUMHsS» Ha YpPOBHE CPEIHEro
00111er0 00pa30BaHUs BbIJICTIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHE OOYYAIOIMMHUCS POCCHUMCKONH TpaXTaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMuyue MOTUBAIUU K O0y4YECHHUIO;

[[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINI 0a30BON HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOY4YalOIIMXCA PYKOBOJCTBOBAaThCS B CBOEHU
NEATEIbHOCTH 1EHHOCTHO-CMBICIIOBBIMUA  YCTAaHOBKAMH, MNPUCYIIUMH 1I€JIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJU4Yue TPaBOCO3HAHUS IKOJIOTUYECKOW KYJIBTYPhl M CHOCOOHOCTH CTaBUTh
LEJIX U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUSI MpeAMeTa «XHUMHS» JIOCTUTAIOTCS B
€IMHCTBE Yy4YE€OHOW U BOCIHUTATEIBHOM JEATEIbHOCTM B COOTBETCTBUHM C



T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH U
ujearaMu POCCUIICKOT0 IpaskJaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIIECTBE HOPMAMU
U TpaBUJaMU  TOBEJICHUS, CIOCOOCTBYIOIIMMHU IpolleccaM  CaMOIO3HAHUS,
CaMOPAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMUHOCTU O0YHAIOITUXCS.

JInyHOCTHBIE  pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMHS»  OTpaxkaroT
c(hOPMHPOBAHHOCTh ONBITA TO3HABATEIHPHOM W TPAKTHYECKON ACATEIHHOCTH
OOyJaronuxcs Mo peain3aIiui MPUHATBIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpaaaHCKOro BOCIMTAHUSA:

OCO3HaHUSI OOYYAIOIIMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NOPEICTaBICHUS O COLMAJIbHBIX HOpPMax M MPaBHIIAX MEXIMYHOCTHBIX
OTHOUIECHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEILHOCTH MPHU CO3JAHUU yUeOHBIX
MPOEKTOB, PEIICHUHN y4€OHBIX U MO3HABATENIbHBIX 3a7a4, BHITOJIHECHUU XUMUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TMPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTUKYy U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUAOB YUCOHOU AESTEIHHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUA:

IIECHHOCTHOTO OTHOIICHUSI K HWCTOPUYECKOMY M HAy4YHOMY HACJEAUIO
OTE€YECTBEHHOMN XUMUM;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JOCTHKEHUS HAYKHU €CTh pE3yJIbTaT
JUIMTEIBHBIX ~ HAOMIOJACHUM,  KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  TMOUCKOB,
MOCTOSTHHOTO TPYy/ia YUYEHBIX U MPAKTUKOB;

WHTEpEeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHUH U MOCIEAYIOUIEM aHAIA3E
uH(bOpMAIUH O MEePEAOBBIX JTOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBEICHUS;

CITOCOOHOCTH OLICHUBATh CUTYAIlMH, CBS3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE pPEILICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

FOTOBHOCTH OIICHUBAaTh CBOE TMOBEICHHME M TOCTYIKH CBOUX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME IOCIEJICTBUM OATHUX
MOCTYTIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUs IIEHHOCTEH 370pOBOTO W  Oe3omacHOro o0pa3a  KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PHU3WYECKOMY U
MICUXUYECKOMY 37I0POBbIO;



coOmo/IeHrsT TpaBwiI 0€30macHOr0 OOpaleHusT C BEIeCTBaMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUS LIEHHOCTHM TMPAaBWI HWHIWBUAYAJIbHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYaIlUIX, YTPOXKAIOIIUX 3/TOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TIOCIEJACTBUNA W HENPHUITHS BPEIHBIX TMPUBBIYCK (YIOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKaTHUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATENbCKON
NEeSTeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JACATEIBHOCTH;

YCTAHOBKHM Ha aKTHBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a]1a4 COLMAIbHOU
HaIpPaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YyUYEHHIO MPOQECcCUil pa3IudyHOro poja, B TOM
YUCJIE HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUMN IO XUMUHU;

YBaXXEHHUS K TPYLY, JIOJAM TPpyAa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY  HWHIUBHAYaJbHOW  TPacKTOPUU
oOpazoBaHnusi, Oyayien npodeccuu u peaansanuu cOOCTBEHHbBIX )KU3HEHHBIX IJIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
nmoTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKU 11€JIeCO00pa3HOTr0 OTHOIIEHUS K TMPUPOAE, KaK HCTOYHUKY
CYILLIECTBOBAaHMS KU3HU HA 3€MIIE;

MOHUMAaHUSl TJIO0AJTBHOTO XapakTepa OJKOJOTUYECKUX MpoOsaeM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUSI HEOOXOAMMOCTH UCIOJIB30BAHUS JOCTHXKECHUN XUMUU ISl PEIICHUS
BOIIPOCOB PaIlMOHAIBLHOTO MPUPOJIOTIOIB30BAHUS;

AKTUBHOTO HENPUATHUS JCUCTBUN, MPUHOCSIIUX BPE OKPYKAKOIIECH MPUPOIHOU
cpene, yMEHHUs MPOTHO3UPOBATh HEOJATONPHUSATHBIE JKOJIOTHMUECKHE TMOCIEACTBUS
NpEeATPUHUMAEMBIX ICMCTBUM U MIPEAOTBpAIATh UX;

HaJIMYus Pa3BUTOTO HKOJOTHMYECKOTO MBIIUICHUS, AKOJOTHUUYECKON KYJIbTYpHI,
OTIBITA JIEATEIIBHOCTH SKOJIOTHYECKON HAMPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS
MMHU B TMO3HABaTEIbHOW, KOMMYHUKATUBHON U COIIMAIIBHOW MPaKTUKE, CIIOCOOHOCTH
¥ YMEHUS aKTUBHO MPOTUBOCTOSATH UEOJIOTHH XeMohoouH;

7) UEHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTUKH;

MOHUMaHUs CHenuUKd XWMHUM KAk HAyKH, OCO3HaHUsA e€ poiu B
(GOpMHUPOBAaHUM PAIIMOHATILHOTO HAYYHOTO MBINIJICHUS, CO3JaHUHM I1EJTOCTHOTO
MIpEJICTAaBIICHUs] 00 OKPYXalollleM MHUpPE KaK O €JWHCTBE MPUPOABI M YeJOBEKa, B



MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEHICHHH MPOoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOEXKIEHHOCTH B 0COO0M 3HAUMMOCTHU XMUMUH JIJISi COBPEMEHHOW ITUBUITU3ALINHN:
B €€ T'YMaHUCTUYECKON HAMpPaBICEHHOCTH M BaXXHOW POJU B CO3JaHUM HOBOU 0a3bl
MaTepUATbHOU KYJIBTYpHI, PEIICHUN TJIOOAIBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPEBOM, DSHEPreTUYECKOM, MHUIIEBOM H  3KOJIOTHYECKOU
0€30MacHOCTH, B PA3BUTHH MEIUITUHBI, O0SCIIEYCHUN YCIOBUN YCIICITHOTO TPyJa U
HKOJIOTUYECKH KOM(POPTHOM KMU3HU KAXKJAO0T0 YiIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUS CYIIHOCTH  METOJIOB
MMO3HAHUS, HWCIOJB3YeMBbIX B ECTECTBEHHBIX HayKax, CIHOCOOHOCTH HCIIOIh30BATh
MOJTy9aeMbI€ 3HAHUS IS aHAIW3a W OOBSICHEHHS SIBIICHUN OKPYKAIOIIETO MUpA H
MPOUCXOAIIMX B HEM M3MEHEHHM, YMEHHS JleJaTh 0OOCHOBAHHbBIC 3aKJIIOUECHUS Ha
OCHOBE Hay4HbIX (PAKTOB M MMEIOIIUXCS JAHHBIX C IEJIbIO MOTYYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKHE 3HAHUS s
pelieHus npooieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpPECa K IO3HAHUIO U UCCIIEI0BATEIbCKON IESATEIBHOCTH;

FOTOBHOCTH U CIHOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM 1O XUMUU B
COOTBETCTBHHM C >KM3HCHHBIMU MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSIM TpyAa B pas3liMyHbIX chepax mnpodeccuoHanbHOU
JNEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUS ydyeOHOro mnpeaMera «XUMHUS» Ha
YPOBHE CpPEIHETO 001Iero 00pa30BaHUs BKIHOYALOT:

3HAYNMBbIE JUTSL (dopMupoBaHus MHPOBO33PEHHUS o0yyaroIuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOIIEHAYyYHbIE MOHSATHS, OTPAXKAIOIINE
LEJOCTHOCTh HAYYHOM KApTUHBI MHUpa U CHEUU(PUKY METOJOB I[O3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEUIECTBO, SHEPIHs, SIBJICHUE,
MPOLECC, CUCTEMA, HAay4YHbIM (PAaKT, MPUHILMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOIIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCalbHble Y4YeOHblE JEHCTBUS (IMO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,
peryJisTUBHBIE), oOecneynBaroe GopMupoBaHre (YHKIUMOHAIBHONW T'PaMOTHOCTH
U COLIMAJIbHONU KOMIETEHIIMH 00Yy4arOIIUXCS;

CIOCOOHOCTh OOYYaIOIIMXCSl UCIOJIB30BAaTh OCBOCHHBIE MEXAUCIUILTUHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W  yHUBEpcajbHble  Yy4eOHble  JCHCTBUS B
[1I03HABATEJIbHOU U COLMAIIBHOUN IIPAKTHKE.



MeranpenMeTHbie  PE3yibTaThl OTpaXarT OBJAJACHUE YHHUBEPCAJIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSIMHU.

OBJaanenue YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJIbHBIMU
AeUCTBUAMMU:

1) 6a3oBble JOrMYECKHUE eiiCTBUA:

CaMOCTOSTEIIbHO (POPMYIHPOBATh U aKTyaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccmaTpuBaTh;

OTNpEeNeNITh IIe JeATCIIbHOCTH, 3ajaBas IapaMeTpbl MU KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C IMTOCTABICHHBIMHU IEIISIMU;

WCIIOJB30BaTh MPU OCBOEHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISAITh XApPAKTEPHbIC NPU3HAKKA TOHSITUH M YCTAaHABIUMBATH WX B3aWMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHUS JJI1 OOBSACHEHUS OTICIbHBIX (DAKTOB M
SIBJICHUU

BBIOMpATh OCHOBAHMS U KPUTEPUH JIUIS KJIACCU(PUKAIIMU BEIIECTB U XUMHUUECKUX
peaKuuu;

YCTAaHABJIMBATh  MPUYUHHO-CJICACTBEHHbIC CBA3M  MEXAY  HU3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOHWTH JIOTHYECKHE pACCYKICHHS (MHAYKTUBHBIC, JEAyKTUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TIPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SBJICHUAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHATh B TIPOIECCE MO3HAHMS, UCIOJIb3YEMbIE B XUMHUU CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, MPEeOOPA30BLIBATE MOJCIBHBIC MPEICTABICHUS — XUMHUYECKUI
3HaK (CMMBOJI) AJIEMEHTa, XUMHUUecKas opmyJsia, ypaBHCHUE XUMHUUCCKON peaKIuu —
MpU pElICHUM Y4eOHBIX I[I0O3HABATEJbHBIX W TNPAKTUUECKUX 3aj]ad, NPUMEHAThH
Ha3BaHHBIC MOJICJIbHBIC TPEJCTABICHUS JJISI BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XMMUYECKUX PEAKITUM.

2) 6a3oBbIe HcCIeA0BATEILCKIE AeiiCTBUS:

BJIaJIECTh OCHOBAaMM METOJIOB HAyYHOTO MO3HAHUSA BEIIECTB U XHMHUUYECKHX
peaKkuu;

dbopMyIUpOBaTh LU U 3aJ1a4d UCCIIEA0BaHUs, UCIIOJIH30BATh MTOCTABICHHBIC U
CaMOCTOSITEIIbHO C(POpMYTUPOBAHHBIC BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHMS
M OCHOBBI JIi (hOPMHUPOBAHUS THUIOTE3BI IO IPOBEPKE IPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQJIETh HABbIKAMM  CaMOCTOSITEJIbHOTO  TUTAHUPOBAHUS W MPOBEACHUS
YYEHUYECKUX HIKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOJIOAaTh 3a XOJ0M
MpoIlecca, CaMOCTOSTEILHO TIPOTHO3UPOBATh €ro  pe3yibTaT, (OPMYIUPOBATH
00001IIeHNs] W BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIhTATOB HCCIICIOBAHUSA,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MpOeIaHHOMN padoTe;



npuoOpeTaTh  OMBIT YYCHHUYECKOHW  HUCCIEIOBATENbCKOM M IPOEKTHOM
AESITeNIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY MOHUCKY
METOJIOB pELICHMs] MPAKTUYECKUX 3a]ad, MPUMEHEHHIO pa3JIM4YHbIX METO/I0B
HIO3HAHMSL.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBATHCS B  PA3IMYHBIX HUCTOYHMKAX uHPopManuu (HAy4yHO-
MOMYJISIpHAs TUTepaTypa XUMUYECKOTO COJEpKaHus, CIIPaBOYHbIE TTOCOOHSI, pECYPCHI
WuTepHera), aHamu3upoBaThb HMHQOpPMAIMIO  pa3IMYHBIX BHUJIOB U (opM
IPEICTaBICHUSA, KpUTUUECKH OIIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTS;

(GopMynupOBaTh 3ampochl U NPUMEHATH Pa3jIMYHbIe METOAbl MpPH TOUCKE U
orOope wuHpOpMalMK, HEOOXOAUMOW JUIsi  BBIMOJIHEHUS  y4eOHBIX  3amad
OIpeAENEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCIOJIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAIBHYIO (POpMY MpeCcTaBICHU HHPOpMan
(cxemsl, rpauky, TUarpamMmbl, TaOIHIIbI, PUCYHKH U JIPYTHUE);

UCIOJIb30BaTh HAYUYHBIN S3bIK B KaYECTBE CPEACTBA MPHU pabOTe C XUMUYECKOU
uHpopMaluel: NPUMEHATh MEXIpeIMeTHble ((PU3MUYECKMEe U MaTeMaTUYECKHE)
3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISITHOCTH.

OBiaieHHe YHHMBEPCAJBHBIMM KOMMYHMKATHBHBIMH 1CCTBUSIMU:

3aJlaBaTh BONPOCHI MO CYIIECTBY OOCYKJAae€MOW TE€Mbl B XOJ€ AHAlIora W/WiH
JTUCKYCCUH, BBICKa3bIBATh UJIeU, (OPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHUSI IPEJVIOKEHHOM 3a1a4H;

BBICTYIIaTh C IIPE3CHTALMENd PE3YJIbTATOB I103HABATEIBHON JESATEIBHOCTH,
MIOJIyYEHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAMHU IPH BBINOJHEHUN
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAaKTHUYECKOH paboThl MO MCCIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEUIECTB, pealn3aluy y4eOHOro nmpoexkTa u (OopMyaupoBaTh BHIBOIBI IO
pe3ynbTaTaMm MPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS MO3UMLMN B XOHE
00CyXeHUsI 1 OOMEHa MHEHHUSIMHU.

OBiaieHHe YHMBEPCAJIBHBIMH PeryISTHBHBIMH ACHCTBUSMMU:

CaMOCTOSATENIbHO IUIAHUPOBaTh M  OCYLIECTBISTh CBOK IO3HABATEIbHYIO
NEeSTEeNbHOCTh, ONpeaesas e€ Nenu M 3aJadd, KOHTPOJIMPOBATb M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MpEAJIaraéMblii  alfOPUTM  JACUCTBUH  MpuU
BBITIOJTHEHUH y4e€OHBIX M HCCIEAOBaTENIbCKUX 3a/lady, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CIMOCOO HX pelmeHUus ¢ YYETOM TMOJIY4YEHHs] HOBBIX 3HAHUUA O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;



OCYHICCTBJIATE CAMOKOHTPOJIb CBOEH ACATCIIBHOCTH Ha OCHOBE CaMOdHaJIu3a U
CaMOOILICHKU.

HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyeckasi XuMuUsh» OTpakaroT:

c(OPMUPOBAHHOCTh  MPEACTABICHUH O  XHMHUYECKOW  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, POJIM XUMHUHU B MTO3HAHUU SIBIICHUI MPUPOIBI,
B (opMuUpOBaHMM MBIIUICHUS MW KYJbTYPhl JUYHOCTH, €& (yHKIHOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOW ISl PEIICHHS MPAKTHYECKUX 3a1ad M SKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM cpee;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHUM,  KOTOpas  BKJIFOYAeT:
OCHOBOITOJIATAIOIINE MOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, JIEKTPOHHAsi 000JI04YKa
aToMa, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, XHMHUYECKas CBS3b,
CTpyKTypHast ¢opmyna (pa3BEpHyTass M COKpalllEHHas), MOJIb, MOJISIpHAs Macca,
MOJISIPHBIH  O0BEM, YIVIEpOAHBIA CKeNeT, (YHKIMOHANbHAS TpyIIa, paaukal,
W30MEpUsl, U30MEPBI, TOMOJIOTUYECKUMN PsAZl, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPO U
a30TCOAEpKAIME  COCIMHEHUS, MOHOMEpP, IIOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJIIPHBIE COCAMHEHUS); TEOPUM U 3aKOHBI (T€OpHUSI CTPOCHMS
oprannueckux BemiecTB A. M. BytiepoBa, 3aKOH COXpaHEHHsS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XHWMHHU; MHUPOBO33PECHUECKHE 3HAHUS,
JIe)KAIUE B OCHOBE NOHUMAHUS NIPUYMHHOCTH U CUCTEMHOCTA XUMUYECKUX SIBJICHUM,
(aKTONOrMYEeCKHe CBEJICHHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U O€30MacHOM
WCIIOJB30BaHUN Ba)XXHEHIIIUX OPraHUYECKUX BEHIECTB B OBITY M MPaKTHUUYECKOM
JNEATEIBHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh yMEHHUH BBISBISATh XapaKTEpHbIE NPU3HAKH TOHATHH,
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, HUCIIOJB30BATH COOTBETCTBYIOIIUE IOHSTUSA IIPU
OTNMCAHUU COCTABA, CTPOCHHUS Y MPEBPALICHUN OPTaHUYECKUX COCAUHECHUN;

c(hOpPMUPOBAHHOCTh YMEHUN HCMOJB30BaTh XWMHUYECKYIO CUMBOJUKY IS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEéHHON) Gopmy
OPraHUYECKUX BELIECTB U YPABHEHUM XMMHUYECKUX PEAKLINM, U3rOTABINBATh MOJIEIIN
MOJICKYJI OPraHMYEeCKUX BEHIECTB ISl WUIIOCTPAlUM WX XUMHYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YyUYCHHBIX
OPraHMYECKUX BEIIECTB II0 MX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJaccy/Tpynmne coeauHeHud (YriaeBOAOPOJbI, KHCJIOPOJI U  a30TCOJEepKallue
COCIMHEHHUS, BBICOKOMOJICKYJIIPHbIC COEIUWHEHMs), JlaBaTh UM Ha3BaHHUS TIO



cuctematuyeckoil HomeHknatype (IUPAC), a Takxke HOpuUBOAUTH TpHUBUAIbHBIE
Ha3BaHUSl OTACJIbHBIX OPraHUYECKUX BEIIECTB (3TWIEH, IPONMIIEH, alETUJIEH,
ATWIEHIJIMKO/b, IJIHLEPUH, (eHon, (opmanpierny, aueraibIeruj, MypaBbUHas
KHCJIOTA, YKCYCHAsl KHCJIOTA, OJICMHOBAas KHUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIIIOKO34,
bpyKTO3a, Kpaxmai, eJUTI0JI03a, TIUIIH);

chOpPMUPOBAHHOCTh yMEHHSI OMNPENCNATh BUIBl XHMHUYECKOM CBS3H B
OpraHUYECKUX COEIUHEHUSX (OJUHAPHBIEC U KPATHBIE);

C(OPMUPOBAHHOCTb YMEHHUS NPUMEHATh I[IOJIOKEHUS TEOPUU CTPOCHHUS
oprannyeckux BemectB A. M. ByrtiepoBa ayisi 0ObsCHEHUSI 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (pu3mueckue
U XHMHMYECKHE CBOMCTBA THUIMYHBIX MPEICTABUTENEH PpA3JIMYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, dTUJIECH, MPOINJIEH, alleTuieH, OyraaueH-1,3,
MeTuiOyTaaueH-1,3, 6eH30J1, METaHOJI, 3TaHOJI, STUJICHIJINKOJIb, TIMIEPUH, (peHom,
aneTanbAeru]l, MypaBbUHAsl U YKCYCHas KHUCJOTHI, TJIIOKO3a, Kpaxmall, LEeJII0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WILIIOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXJYy HUMU
YPaBHEHUSIMUA COOTBETCTBYIOIIMX XUMHYECKHX PpEaKIUHd C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYII;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTEpPHU30BaTh HMCTOYHUKU YTIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIN Ta3, yroyib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUYECKOE
MIPUMEHEHUE TPOIYKTOB NEPEPadOTKH;

c(OPMUPOBAHHOCTh YMEHMM MPOBOAUTH BBIUHUCICHHUS [0 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MWJIM MPOAYKTa
pEaKLMK [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJIHBIX BEILECTB
WJIM TIPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUM BIIaJICTh CUCTEMOM 3HAHWM 00 OCHOBHBIX METOaX
Hay4HOI'O [TO3HAHMS, UCIIOJIb3YEMBIX B XUMHUH IIPU U3YUEHUH BELIECTB U XUMUYECKUX
ABJIeHUN (HaOJII0eHNE, U3MEPEHNE, IKCIIEPUMEHT, MOJEIMPOBAHKE), UCIIOJIb30BAThH
CUCTEMHbIE XMMUYECKUE 3HAHUS JJI NPUHSATHS PEIICHU B KOHKPETHBIX KU3HEHHBIX
CUTYaLIMSIX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MpaBUjia IMOJIb30BAHUS XUMUYECKOU
MOoCy/Iol W JabopaTOpHBIM O00O0pYy/IOBaHHWEM, a TaKXe IMpaBujia OOpalieHus ¢
BEILIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMU IO BBINOJHEHHUIO J1TA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHUW [UIAHUPOBaTh W  BBINOJHATH XUMUYECKUN
AKCIIEPUMEHT (TIPEBPALLEHUS OPraHUYECKUX BEUIECTB IPH HArpeBaHUM, MOJYyYECHHE
STUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPIaHMYECKUX BEIECTB,
JeHaTypanus OeJIKOB IIPU HarpeBaHUM, [IBETHBIE PEaKlUu OEKOB) B COOTBETCTBUH C
MpaBUjIaMu TEXHUKU 0€30MacHOCTH MPHU OOpAIIeHUH C BEIIECTBAMU U JIA0OPATOPHBIM



0o00Opy0BaHUEM, TIPENICTABIATh PE3YyIbTaThl XUMUYECKOTO JKCIIEPUMEHTA B (opMme
3aMUCH yPaBHEHHW COOTBETCTBYIOIIUX peaKkmuii M (HOPMYyIUpOBaTh BHIBOABI HA
OCHOBE ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHUYECKHM aAHAJIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TIONYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOMU
uHdopmaruu, TaTEpHET U IpYyTHX);

c(hOpMHPOBAHHOCTH yYMEHUM coOro1aTh npaBuiia AKOJIOTUYECKHU
1[eJ1ecCO00pa3HOro TOBEACHUS B OBITY W TPYIOBOM JACSATENBHOCTH B  LEJAX
COXpPaHEHHUSI CBOErO 3J0pPOBbSI M OKPYXKAIOLIEH TNPUPOAHON Cpelbl, OCO3HABAThH
OTMACHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3Mbl ONPECIEHHBIX OPraHUYECKUX
BEIIIECTB, MOHUMAasi cMmbica mnokazatens [IJIK, moscHsATh Ha mpumepax CrocoObI
YMEHBIICHUS U MIPEAOTBPAILICHUS UX BPEAHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsE OOy4YaroIIMXCS C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBS: YMEHHUE
MPUMEHSATh 3HAaHUST 00 OCHOBHBIX JIOCTYNHBIX METOJAaX II03HAHMUS BEUIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CJIETBIX W CIA0OBUIAIIMUX OOYYalOIIUXCA: YMEHHE HCMOJb30BaTh
penbeHO-TOUeUHYIO0 cucTemMy oOo3HaueHuil JI. bpaitns mis 3anmucu XUMHYECKHX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OO011as 1 HeOpraHuIecKasi XUuMUsH»
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUH: O  XUMHYECKOM  COCTaBIISIOICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XMMHUHU B TIO3HAHUU SIBICHUW TTPUPO/IBI,
B (OpPMHUPOBAHUU MBIIUICHUS U KYJIbTYPhl JHYHOCTH, €€ (YyHKIIMOHAIHHOM
rPaMOTHOCTH, HEOOXOAMMOM [JIsi PEIICHUs MPAKTHUYECKUX 3a]ady M DKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MIPUPOJTHON CpEIE;

BJIaJICHUC CHUCTEMOH XHUMHYECKHUX 3HaHUMH, KOTOpast BKJIFOUYAECT:
OCHOBOTIIOJIATAIONINE MMOHATHS (XUMUYECKHH DIIEMEHT, aTOM, H30Tom, s-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH, MOJIEKYyJia, MOJb, MOJSPHBI 00BEM,
BAJIEHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKas CBS3b
(KoBaJICHTHAs, MOHHAs, METAJJIMYECKas, BOJIOPOJIHAS), KpUCTAIIMYECKas peméTka,
TUIIBl ~ XMMHWYECKMX  pEaKlui, pacTBOpP,  DJIEKTPOJHUTHI,  HEDIJICKTPOJIHUTHI,
DJICKTPOJUTUYECKAS ~ JTUCCOLMAIUSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM PpEeaKIUh, XUMHUYECKOE PABHOBECHE); TEOPUM M 3aKOHBI (TEOpHs
BJIEKTPOJIUTUYECKON AUCCOLMALMU, Iepruoandeckut 3akoH /. 1. MenneneeBa, 3aK0H
COXpPaHEHUs MAcChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHHUS SHEPTUU TMPU
XUMHYECKMX  PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3BIK  XUMUH,



MHPOBO33PEHUYECKHE 3HAHUs, JEKAIIME B OCHOBE IMOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJNOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH M O€30MaCHOM HCIIOJIb30BAHWM BaXKHEHIIMX HEOPTaHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKOM ESITEILHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEpPHbIE TMPU3HAKH TOHSITHH,
YCTaHaBJIMBAaTh UX B3aUMOCBA3b, HCIOJIb30BATH COOTBETCTBYIOIIME IOHATUS IPH
ONKMCAaHUN HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OPMHUPOBAHHOCTh YMEHHUH MCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJIS
coctaBieHuss  (GOpMyd  BEHIECTB UM  YPaBHEHMM  XHMHMYECKHX  pEaKIIHi,
cucrtematuyeckyto HoMeHknarypy (IUPAC) u TpuBHaiibHBbIE Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BelIeCcTB (yrapHelii Tra3, YIJIEKUCIBIA ra3, aMMHaK, Trali€Has
U3BECTh, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMNpPEACNSATh BAJCHTHOCTh M CTENEHb OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCJUHEHUSX pa3JIMYHOIO COCTaBa, BUJ XWMHYECKOU
CBA3U (KOBAJECHTHAsl, NOHHAs, METAJNINYECKasl, BOJOPOAHAs) B COCOUHEHUSX, THUII
KPUCTAJUIMYECKOW pEmIETKA KOHKPETHOrO BellecTBa (aTOMHas, MOJEKYJsIpHas,
MOHHAs, METAJUIMYECKasi), XapakTep cpeibl B BOJHBIX pAacTBOpPaxX HEOPraHMYECKHUX
COCMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh IPUHAIIIEKHOCTh HEOPTAHUYECKHUX
BEILIECTB MO0 UX COCTaBY K OINpPEACIEHHOMY KIACCy/TpyNIe COEAMHEHHM (MpOCThIe
BEILIECTBA — METAVIbl U HEMETAJUIbl, OKCUJbl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE
TUIPOKCUIBL, COJIN);

c(OpMUPOBAHHOCTh YMEHUHN PacKpbIBaTh CMBICI NIEpUoANUEcKoro 3akona /1. U.
MeHnpneneeBa U JI€MOHCTPUPOBATH €r0 CHCTEMATH3UPYIONIYI0, OOBSICHUTENbHYIO H
MPOTHOCTUYECKYIO (PYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh JIEKTPOHHOE CTPOECHUE aTOMOB
XUMUYECKUX 3JeMeHTOB 1-4 mnepuono lleproamyeckoil cucTeMbl XMMHYECKHX
anemeHToB JI. M. MeHneneeBa, HUCHONB3ys MOHATHA «S-, P-, O-3JIEKTpOHHBIC
opOuTaNM», «IHEPreTUYECKUE YpPOBHMU», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKHX D3JEMEHTOB M HMX COCJUHEHUH M0 MepuoJaM M Tpynnam
[Tepnoanueckoi cucTeMbl XUuMHUYECKUX 351eMeHTOB [[. 1. Menneneena;

cOpPMUPOBAHHOCTh ~ YMEHUM  XapakTepu3oBaTb  (ONHCHIBATh)  OOIIME
XUMUYECKME  CBOWCTBA  HEOPraHMYECKHMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYUIECTBOBAHHWE TE€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMHU
BEILECTBAMH C IMOMOIIbIO YPABHEHUIM COOTBETCTBYIOUIUX XUMUYECKUX PEaKLUi;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATh XUMHUYECKHE pEaKUuu IO
pazIMYHBIM NpHU3HAKaM (YUCIYy M COCTAaBY pEarupyrolldX BEIIECTB, TEILIOBOMY
addekTy peakuuu, W3MEHEHHMIO CTENEHEW OKHCICHUSI DJIEMEHTOB, OOpaTUMOCTH
pEeaKIMM, YYaCTUIO KaTaau3aTropa);



c(hOpPMHUPOBAHHOCTh YMEHHH COCTABJIATh YPaBHEHHS PEAKIMN Pa3IMIHBIX
THUIIOB, TIOJIHBIE M COKpAIIEHHBIC YPaBHEHUS PEAKIMi MOHHOTO OOMEHA, y4WUTHIBaS
YCIIOBUS, IIPU KOTOPBIX 3TH PEAKIIUU UAYT O KOHIIA,;

c(OPMUPOBAHHOCTh YMEHUH  TPOBOJUTH  PEAKUUH, MOATBEPKIAAIOLIUE
KAQueCTBEHHBIA COCTaB pPA3UYHBIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM IMYyTEM HMOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILECTB;

cOPMUPOBAHHOCTh ~ YMEHHMM  pacKphiBaTh  CYUIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM TMOCPEICTBOM COCTABJICHHSI 3JEKTPOHHOIO OaliaHca
ITUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHHUHA OOBSICHITH 3aBUCHMOCTH CKOPOCTH XWMHUUYECKOU
pPEaKIMK OT Pa3IUUHBIX (AKTOPOB; XapaKTEP CMEIICHUSI XUMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3naenctus (nmpunuui Jle Hlatense);

c(OPMUPOBAHHOCTh YMEHUW  XapaKTEPU30BaTh XUMUYECKUE MPOIECCHI,
JeXallkie B OCHOBE NPOMBIIUICHHOTO MOJIYYEHHS] CEPHOM KHCIIOThI, aMMHUakKa, a
Takke CHOPMUPOBAHHOCTh MPEJICTABICHUN 00 OONMX HAyYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOJIeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUU TMPOBOJAUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MOHATUSI «MACCOBas J0JIS BEIIECTBA B PaCTBOPE», 00BEMHBIX OTHOIIECHUHN Ta30B MPHU
XUMUYECKUX PEaKIMsAX, MacChl BEIIECTBA WM O00BEMA Tra30B IO HU3BECTHOMY
KOJIMYECTBY BEILECTBA, MAacc€ WM OOBEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIHMH
BEILIECTB, TEIUIOBOrO 3¢ (deKTa peakiMi Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOJATh MpaBWIa MOJb30BAHUS XUMHUYECKON
MOCYy/IOM W JTa0OpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe NpaBuja oOOpalieHus C
BEIIIECTBAMH B COOTBETCTBHU C HWHCTPYKIIUSIMU TIO BBITIOJIHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W  BBIMOJHIATh XHUMHYECKUH
AKCIIEPUMEHT (Pa3joKE€HUE MEPOKCUIA BOAOPOJa B IMPUCYTCTBUU KaTalu3aTopa,
onpeaeneHne Cpebl paCTBOPOB BEIIECTB ¢ MOMOLIBI0 YHUBEPCAIBHOIO MHAMKATOPA,
BIIUSIHUE PA3JMYHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIuu, pPEeaKinu
MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakluuu Ha cyiabdar-, kapOoOHAT- U XJIOPHUI-
AHUOHBI, HA KAaTUOH aMMOHUSI, PEIICHHE JKCIEPUMEHTAIbHBIX 3aJad IO TeMaM
«Mertamabs» 1 «HemeTramib») B COOTBETCTBUM € MPABUIIAMH TEXHUKHA 0€30MacHOCTU
py OOpalllEeHUH C BELIECTBAMU U JTAOOPATOPHBIM OO0OpPYAOBAHHUEM, IMPEACTABISTH
pe3ynbTaThl XMMHYECKOTO JKCIIEpUMEHTa B  (GopMe 3alucCu  ypaBHCHHM
COOTBETCTBYIOIIUX peaKuii W (OpMyIHpPOBaTH BBIBOJBI Ha OCHOBE JTHX
pE3yNbTaTOB;



c(hOPMHUPOBAHHOCTh yYMEHUN KPUTHYECKH aAHAJIU3UPOBATH XUMHYECKYIO
uHpOpMaLIMIO, TONYyYaeMyl0 H3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOMU
KOMMYHHKaIK, MHTEpHET U ApyTrux);

c(hOpMHUPOBAHHOCTH YMEHUH cobJro1aTh npaBuia AKOJIOTUYECKHU
IIEJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IIEJAX
COXPAaHEHHsSI CBOETO 3JI0POBbS M OKPYXAIOWIEW NPUPOJHOW Cpenbl, OCO3HABATh
OTMACHOCTh BO3JICHCTBUSI HA KUBBIE OPTraHU3Mbl OMPEACIIEHHBIX BEIIECTB, TOHUMAS
cmbica mokazarens [IJIK, moscHAT, Ha mnpuMmepax CHocoObl YMEHBIICHUS W
MPEIOTBPAILCHUS UX BPEIHOTO BO3/ICCTBUS HA OPraHU3M YEJIOBEKA;

U1 00YyYaromIMXCcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYIMHBIX METOJAaX IIO3HAHMS BEIIECTB U
XUMHUYECKUX SIBIICHUN;

JUIL  CIIETIBIX M CIA0OBUIAIIMX OOYYAIOIIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHuit JI. bpaitns mis 3amucu XUMHYECKHUX

dhopmyiL.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI pecypenr
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOM XMMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbubIe yraeBOAOPOABI — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEeHbI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJIOB 3 1
U UX nepepadoTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
34 Crmprs. Geson 3 conent myschoo 041
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 https://lesson.academy-
Crnoxubie 3¢upbl content.myschool.edu.ru/04/10
3.3 VrneBoasl 3 1 https://lesson.academy-
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Hroro mo pazueny 13
Pa3znea 4. A3oTconeprkaiye opranHuyecKkue coeuHeHust
https://lesson.academy-
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 3 content.myschool.edu.r/04/10
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUSA
https://lesson.academy-
51 Mnacrmacest. Kayuyku. Bonokna 2 content.myschool.edu.ru/04/10
Htoro no pazneny 2
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11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne i/m P Konrpouabnsie IIpakrnyeckue op
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepnoanyeckas cucreMa XUMHUECKAX 3 https://lesson.academy-
' proa content.myschool.edu.ru/04/11
anemenToB . 1. Menaeneera
Crpoenue Bemectsa. MHOroo6pasue https://lesson.academy-
1.2 4
BEIIECTB content.myschool.edu.ru/04/11
https://lesson.academy-
1. X 1 1
3 MMIHCCKHC peaKitii 6 content.myschool.edu.ru/04/11
MToro Mo pasie 13 https://lesson.academy-
pasiely content.myschool.edu.ru/04/11
Pasnen 2. Heoprannueckasi xumMusi
https://lesson.academy-
2.1 M 1
CTaJlib! 6 content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 H 9 1 1
CMETaLIBT content.myschool.edu.ru/04/11
53 CBs13b HEOPraHUYECKUX U OPTAHUUECKUX 5 https://lesson.academy-
' BEILIECTB content.myschool.edu.ru/04/11
TToro 1o pasien 17 https://lesson.academy-
pasieiy content.myschool.edu.ru/04/11
Paznen 3. XumMud 4 JKM3HL
| https://lesson.academy-
3.1 XUMUSA U KA3HB 4 P Y

content.myschool.edu.ru/04/11
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Hroro no pazneny 4
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