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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MNPOrpaMMBI CpEIHEro o0Iero o06pazoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
®denepauyy, peanu3yoOIIUX OCHOBHbIE 00pa3oBaTeNbHbIE MPOrPAMMBI, U
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt crpaTteruy 00y4ueHus, BOCIUTAHUS U PAa3BUTHUSL OOYUYAIOIINXCA CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOe oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3oBaHue
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TAKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AINH, B CO3/laHUU HOBOM 0a3bl MaTe€pUaIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJENUCTBYS C APYTMMHU €CTECTBEHHBIMH HAyKaMU, XHMMS CTaJIA
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W KM3HU KaKJIOro wieHa ooOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMa, NPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PAcCMOTPEHMsI BCEro MHOroo0Opasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYEHHI0 YydyeOHOro Marepuaja M 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX W  DJIEKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00I11ero 0Opa30BaHMs MEPBOHAYAIBHbBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUsI, O XUMHUUYECKOU PEAKLIUH.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO o0OI1Iero oOpa3oBaHUS
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JIOTMUECKUX MO3HIIMMA,



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

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, A TAKXKE O XUMUYECKHX PEaKIUAX, UX CYLIIHOCTH M
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEJIBHOM M IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIHMBATh MH(OpPMAILUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCA MHPOBO33PEHUYECKOW OCHOBBI ISl TOHMMAaHHS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMM (PaKTaMHM U  TEOPETHYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B rmiaHe pemeHus 3agad4  BOCIHMTAHMS, pPa3BUTUS MW COLIMAIM3ALUU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3’IMyYHBIX BHJOB JESATENBHOCTH: pEUIeHHs MpoOsieM, IOWUCKa, aHalu3a M
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, IPU ONPEICTICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH LEJISAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsIFOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HPUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SIBICHU,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

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

Hapsiay ¢ aTum, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3aJ1ay U3yYCHHS
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSIMH aKTHBHOTO INOJIYYEHHS] 3HAHUN U NPUMEHEHUS UX B PEAJIbHOM KU3HH
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

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

ajanrtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHUBEPCAJbHOE 3HAYECHHUE IS PA3JIMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi TPUOOPETEHUsl OMbITa JESTEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakKTepa BIMSAHUSA BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHHS TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAONIOIB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKIX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHWH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OO111ee YnCca0 YacoB, OTBEAEHHBIX JJIS U3YYEHUS! XUMUHU, HA 0A30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XMMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE N0JI0KeHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IpY HarpeBaHuu (TUTaBJICHUE, OOYTIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psifl. DTUIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUYECKHE WU
XMMHUYECKNE CBOWMCTBA (pEakUUu THAPUPOBAHUS, rajlOreHUPOBaHMs, THIpATALUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoeHue,  Quauyeckue U  XUMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIIMH K
pa3IMYHBIM KJIaccaM.

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

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoJopoaHble CBSI3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHasl peakiMsi Ha MHOroaTOMHbIe cnupThbl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pPEaKIUU OKHUCIIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Juisl Kj1acca KUCIOT, Peakiysl 3Tepu(pHUKalnm), MOJTy4eHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupos. buonornyeckas
POJIb KUPOB.



VYrneBoawl: cocTaB, Kiaccuukanus ~— yrieBoloB  (MOHO-, JaH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3sl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIHUPTOB, KAaYE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKOM PabOThI: CBOMCTBA PACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB HIIM MPOAYKTOB PEAKIIUN).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

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

benkun kak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeAuHeHus. l[lepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHUE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpalus OCIKOB IIpH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUH —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanust MEXIpPEIMETHBIX CBA3EH NPU M3YYECHUU OPTaHUYECKON XWMHH B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO11ue ecTecCTBEHHO-HAyUHbIE NIOHSTHS: SIBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3NUECKNUE BETUUHUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOpHbIE MOPO/BI, TOJE3HbIE UCKOMAEMbIE, TOILJIUBO,
pECYpCHI.

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

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUil 3iaeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPHOOB. INEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKUuenTopHslil). BomopogHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPHULATETBHOCTb.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



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

[loHaTHe O aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

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

Xumuueckass — peakuus. Kimaccupukanuss —XUMHYECKHMX — peakiuid B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

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

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

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl HW3Yy4YEHHs BEIIECTB M HX MpPEBpalllCHUN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUMU KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHUSIM XUMHUUYECKUX pEAKIMA, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

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

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O0mue gusnyueckne cBorcTBa MeTauioB. CIUIaBel METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

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

OOmue cnocoObl moiyueHus: MeTawioB. [IpuMeHeHue MeTalioB B OBITY U
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBUE TUIIPOKCHIA ATIIOMUHUS C PACTBOPaAMHU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WiaM O00OBEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

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

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJs1 3JEKTPOHUKU, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
yaoOpeHus.

XUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBA3e€d TpU  HM3ydYeHUH OOmend u
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHUS: HAy4YHBINH (DakT, rUmoTe3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, IHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaBl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHus SIBISICTCS CUCTEMHO-AESATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CaMOOIIPECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1EJIU U CTPOUTH KU3HCHHBIC TUIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCHMCKOr0 TpakJAaHCKOTO OOIIECTBA, NMPUHATHIMA B OOIIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIBITA [103HABATEILHOW M TMPAKTUYECKOM JIeATEITbHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMAaTb MOTHUBBI, HAaMEpPEHHUs, JIOTMUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XKEHHs K IPOILIECCY TBOPUYECTBA B OOJACTH TEOPUM U IPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IOJIYYEHUHM M IOCIEIYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH NPaBWJI HMHIMWBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuil pa3iuyHOro 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 )KU3HU Ha 3€MIIE;

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

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

AKTUBHOTO HENOPUATHS JCUCTBUH, NPUHOCIIIUX BpEH  OKPYKAIOUIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH 3KOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
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
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiIeHus] 00 OKpPYKAroIeM MHUpPE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIIEHUU TI00aTBbHBIX MTPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpephlBHOMY 0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIe TOHSATHS, OTPakKaIOUUe
IIEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa M CHENUPUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIe Y4eOHbIC NEeWCTBHs (TIO3HABATEIbHBIC, KOMMYHHKATHUBHBIE,

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

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKHE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHWS W KPUTEPUH IS KJIACCHU(UKANHMKM BEHIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — TMPU PElICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000I1IEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIIEAOBAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpEeACTaBIICHUS], KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMyIupOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BAaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMEl: NPUMEHATh MEXIpeAMETHbIE ((pu3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYXJ1a€MOM T€MbI B XOJ€ Juaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BIMOJIHEHUN
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpUTM JEUCTBUI MpuU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIINE TOHATHA (XMMHYECKUI JJIEMEHT, aToM, >3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUIEHHAs), MOJb, MOJISIpHas
mMacca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
paaukain, U30MEpHUsl, U30MEPbl, TOMOJIOTMYECKUIM psAZl, TOMOJIOTH, YTIJIEBOJOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKHX BEIIECTB B OBITY U
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHU;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJENINM MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUISl WILTIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHAJICKHOCTh HM3YyYCHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), JaBaThb KM Ha3BaHUS II0
cuctematudyeckoil Homenknatype (IUPAC), a Taxxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJIOTA, CTE€APUHOBAs KUCIIOTA, TII0K03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh yMEHHUS MPUMEHATH TOJOXKECHHUSI TEOPUU CTPOCHHS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA TUIHUYHBIX MPEACTABUTENICH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, IeJUII0JI03a, aMUHOYKCYCHas KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbsi (He(QTh, NTPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEpepadOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJIIOJeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1TabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe MpaBWia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YCHHUE €ro CBOWCTB, KA4YE€CTBEHHbIC PEaKIUU OPraHUYECKUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (opMmMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u 1pyrux);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPTaHMYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHWUS BEUIECTB U
XAMHYECKUX SIBIICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUs MPAKTUYSCKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJIUTUYECKAS] JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
pU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN S3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHHUH U 0€30MMaCHOM HCTOJb30BAHUM BAKHEUIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCT, YMEHUW BBISBISATH XapaKTEPHBIE MPU3HAKW TIOHSTHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKMCIbIM ra3, aMMHaK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJE€HTHAsl, MOHHAS, METAJUINYECKAasi, BOJOPOJHAsA) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OINpPEACIIEHHOMY Kiaccy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenaeneeBa u 1€MOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUIYI0, OOBICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
DIEKTPOHHBIE opouTanm, «IHEpPreTUYECKue YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUN
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

chOpMHPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOMIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHYECKUE PEAKIIUU TIO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTEMEHEHW OKHUCICHMSI 3JEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
TUIIOB, TIOJTHBIE M COKPAIIEHHBIC YPABHEHUSI PEAKIMI HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOTBHI, aMMHAaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
P XUMHYECKUX PEAKIUSAX, MacChl BEIIECTBA WIH 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh U BBINOJHATH XWMHYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKUuu Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJbTaThl XUMHUYECKOIO JKCIepHMEHTa B QopMme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, MTHTepHET U Apyrux);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIE OPTaHU3MBI ONPEACTIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYITHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHYECKUX SIBICHUIA;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabnbie  IIpakrudeckue
NMPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Tpenmet oprannyeckoii xumuu. Teopus
1.1 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3 0 0
M. bytneposa
Htoro no paznemny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOIBI — AJIKAHBI 2 0 0
99 HenpenenbHble yTIeBOJOPOIBI: AIKEHBI, 5 0 1
' AJKaMEHBI, ATKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbl 2 0 0
24 [TpupogHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1 0
' UX nepepaboTka
Hroro mo pazueny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crupter. @enon 3 0 0
Anpaeruapl. KapOOHOBBIE KHCIIOTHI.
3.2 ACTIIRL Bap 7 0 1
CrnosxHble 3¢upsl
3.3 YrireBos! 3 2 0




Uroro no pazgeny

13

Pasnen 4. A3oTcoaeprkaiime opranudeckne coelMHeHus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3pnen S. BeicokoMoJIeKy/IsipHbIE COeIUHEHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [leproamueckasi cucTeMa XUMUYECKUX 3 0 0
sneMenToB [. 1. MenneneeBa
12 Ctpoenue BemiectBa. MHorooopasue 4 0 0
BEIICCTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Htoro no paznemny 13
Pa3nen 2. Heoprannueckasi xumust
2.1 MeTtais 6
2.2 Hemeramsr 9
53 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX ) 0 0
BEII[ECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XHUMHS U )KH3Hb 4 0 0
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Kontpoiabnbie | IlpakTnyeckue 0fpaloBaATELHEIE
padoThI padoThI pecypenr
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1 0 0
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHeHmnii A. M. bBytiepoBa, €€ OCHOBHBIE 1 0 0
MOJIOKEHUS
[IpencraBienue o K1accuPpUKaUN
3 opranuyeckux BeuiectB. Homenknatypa 1 0 0
(cucremaTuveckasi) ¥ TpPUBUAIbHBIC HA3BAHUS
OpraHUYECKUX BEIIECTB
4 ATKaHbI: COCTaBUI/I CTpPOCHUE, 1 0 0
TOMOJIOTUYECKUM PsiJT
5 MeraH u 3TaH — npocrenmmne 1 0 0
MIPEACTaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOWCTBA 1 0 0
5 OTHIIEH W IPOIUJIEH — MPOCTEUIINE 1 0 0
MIPEACTABUTEH AIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 0 1
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 Metminoyraauen-1,3. [Morydaenne 1 0 0

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL




AJIKHMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHH psAl. ATIETHIICH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

1 Beruuciienus no ypaBHEHUIO0 XUMHUECKOU
peaxkuuu

12 Apensbl: 6eH30J1 U TOJTyoJ1. TOKCHYHOCTD
apeHoB

13 I'eneTnueckas cBs3b YIJI€BOJOPOJIOB,
MPUHAIISKANINX K Pa3IMYHBIM KIaccam
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOOB:

14 MIPUPOJIHBIN Ta3 ¥ MOIYTHBIE HE(QTSIHBIC Ta3bl,
He(PTh U IPOAYKTHI €€ IepepadoTKu
[IpupoiHbIE UICTOYHUKH YIJIEBOIOPOIOB:

15 MIPUPOJIHBIN Ta3 ¥ MOIYTHBIE HE(QTSIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

16 Kontponbnas paboTa mo pazaery
«YTIeBOIOPOIBI»

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHo1. BoopoaHas cBs3b

18 MHOroaTOMHbIE CIIUPTHI: STUIECHTITUKOIb U
TIIULEPUH

19 @DeHoII: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHE U
XUMHYECKHE CBOWCTBA, TPUMEHEHHE

20 Anbreruasl: GopMallbJeTUA U alleTalbICT U .
Aneron

21 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAsl U YKCYCHAs

22 [TpakTruyeckas pabora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHCIIOTBI»

23

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX KHCJIOT

24

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JEHCTBHE

25

Crnoxuble 3(hUpbl Kak MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX

a¢upoB

26

JKupbl: ruapoNn3, MpUMEHEHHUE,
OuoJIOTNYecKast POJIb KUPOB

27

VYraeBojsl: cOCTaB, KiIaccuuKanus.
Baxneiimune npeacraBuTeNu: TII0K03a,
¢bpyxTO3a, caxaposa

28

Kpaxmai u nemirono3a kak npupoHbie
MOJINMEPBI

29

Kontponbnas paboTa mo pazaery
«Kucnopoaconepxaiiye opraHuyecKue
coequHeHus»/ Beepoccuiickasi mpoBepoyuHas
pabota

30

OO11as XxapakTeprCTUKA a30TCOIePIKAITIX
OpraHMYecKux coeAnHeHuii / Beepoccuiickas
MpoBepoyHas pabora

31

AMUWHBI: METHJIAMWH M aHUJIUH

32

AMUHOKHCTIOTHI KaK aMm(pOTepHbIC
OpraHU4YeCKHUE COCTUHEHUS, UX
ouoaorunueckoe 3Hauenue. [lentuael. benku
KakK MPHUPOJHBIE BHICOKOMOJIEKYJISIPHBIE
COEeIMHEHHUS




OCHOBHBIE TTIOHSATHSA XUMHHI

33 1
BBICOKOMOJICKYJIIPHBIX COCTMHCHUIN
OCHOBHBIC METOJIBI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTsbI

JIeKTPOHHBbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XMUMHYECKHX DJIEMEHTOB U MX COETUHEHUH 110
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneesa B
Pa3BUTHH HAyKU

Crpoenue BemiecTBa. XUMUYECKasi CBS3b, €€
BU/JIbI; MEXaHU3MBbI 00pa30BaHUS KOBAJIEHTHOM
cBsA3u. BogopoaHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[TonsTHe 0 AUCTIEPCHBIX cucTeMax. VIcTHHHBIE
U KOJUIOMJIHBIC PaCTBOPBI. MaccoBast 10Jis
BEILIECTBA B PACTBOPE




Knaccudukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX COeAMHEHUN. ['eneTnueckas
CBSI3b HEOPTaHUYECKUX BEIIECTB, Pa3IMUHbIX
KJIACCOB

Knaccudukanmst XaMUYeCcKuX peakinii B
HEOPraHWYECKON U OPraHU4eCKON XMUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILECHUS SHEPTUU NTPU
XUMHUYECKHUX PEAKLMSIX

CkopocTtb peakuu. OOpaTuMbie peakuy.
XUMHUYECKOE PABHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pas3InYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKLINM»

11

DnekTponuTrdeckas auccounanus. Ilonstue o
BOJIopoJHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
[TonsiTHE 006 31€KTpOIM3€e pacIiaBOB U
pacTBOPOB coJie

13

KoHnTtponbHas pabota 1o pazaery
«TeopeTndeckre OCHOBBI XUMUW)

14

Mertamibl, ux nosnoxenue B [leprnoanyueckoit
cucTeMe XUMU4ecKux anementoB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pU3NYECKne CBOMCTBA
METaJIOB




CruiaBbl METAIJIOB. DJIEKTPOXUMHUYECKUH PSiJT

15 HaIpsHKEHUH METaJNIOB
XnMHYecKre CBOMCTBA BaXKHEHIIINX METAJIJIOB

16 (HaTpuWii, KAJIMH, KaJIbIIUA, MarHuu,
QTIOMHUHHK ) U UX COCTMHECHUN

17 XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIUHCHHI

18 XuMHYeCcKHEe CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHCHHI
[IpakTrueckas padora Ne 2. "Pemenne

19 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«MeTaiuiei»"
Hewmeramnsl, ux nonoxxenue B [leprnoanueckoin

20 cUcTeMe XUMMUYecKux aiementoB /1. U.
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB
®dusnueckue CBOMCTBA HEMETAIIIIOB.

21 ANnoTponusi HeMeTaJuIoB (Ha puMepe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

99 XUMHUYECKUE CBOWMCTBA TaJIOT€HOB, CEPBI U X
COE€IUHEHHUI

93 XuMHYecKue CBoiCcTBa a30Ta, pochopa u ux
COE€IUHEHHI

24 XUMUYEeCKUE CBOWCTBA yriepoia, KpeMHHUS U
UX COCOUHEHUU

o5 [IpumeHeHrne BaKHEHIIINX HEMETAJIOB U HX
COE€IUHEHHI

26 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110

teMe «HemeTtamnnbely. BerauciaeHus mo




YPaBHEHUSAM XMMHYECKHUX PEaKIHii u
TEPMOXUMHUYECKHE PACUETHI

[TpakTrueckas padora Ne 3. «Pemienue

27 AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1
"Hemeramnsl"»

98 KonrtponbHas padora no remam «MeTtamisl» U 1
«Hemeramnb»

29 Heoprannueckue u opraHndeckue KucioThl. 1
Heopranuueckue u opraHnyecKre OCHOBaHHS
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepuHeHus. ['enernaeckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX
BEIIIECTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,

31 HSHEPTeTUUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3sBUTHU MEIULIUHBI
[TpencraBienus o0 OOIMMX HAYYHBIX

32 IIPUHIIMAIIAX IPOMBIIIIEHHOTO MOJIY4E€HHUS 1
Ba)XHEUIIINX BEIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB 1

34 XVMHS U 310pOBBE UEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHDbIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpamMmal CpeaHeEro oﬁmero 06pa3OBava

1

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

11

CpopMHUpPOBAHHOCTh MPEJACTABICHUN O XMMHYECKON COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJU XUMHUU B TIO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHPOBAHUHM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
pelieHus MPAKTUYECKUX 3a7ad M OKOJOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenne cucremMoll XUMHUYECKUX 3HAHMH, KOTOpas BKJIHOYAeT:
OCHOBOIIOJIAraromye MOHATUS (Monekyia, BaJICHTHOCT,
ANEKTPOOTPHULATENILHOCTh, CTENEHb OKUCIICHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIIpPHBIA OO0BEM, YIJIEpOAHBINA CKEJeT,
GyHKIMOHANBHAS ~ TpyHmHa,  pajJukaid,  HU30MepHusi,  HM30MEphI,
TOMOJIOTMUECKUH psJl, TOMOJIOTH, YIJIEBOJOPOJAbI, KHCIOPOA- |
a30TCOJepKAIIUe COEAUHEHMsI, OMOJIOTMYECKH AaKTHBHBIE BEIECTBA
(yraneBojbl, >KHUpPBI, O€NKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJMHEHHUs); TEOPUM U 3aKOHBI (TeopHs
XUMHUYECKOTO CTpoeHusi opranmueckux BemiectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHH, (HaKTOIOIHUECKUe
CBEIEHUSI O CBOMCTBax, COCTaBe, IIOJIyYeHMHM U 0e30MacHOM
UCIOJIb30BAHUN  BAaXXHEWMIIMX HEOPraHMYECKMX M  OPraHu4ecKuX

BELIECTB B OBITY M MPAKTUYECKOM JIEATEIHHOCTH YeIOBEKa

13

ChopmMHpoBaHHOCTh YMEHHMH BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATUN,  yCTaHABJIMBAaTL WX  B3aUMOCBS3b,  HCIIOIB30BaTh
COOTBETCTBYIOIIIME IOHATUS IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUN

14

c(hOPMUPOBAHHOCTh YMEHHI HCIIONH30BaTh XUMUYECKYI) CHMBOJIHKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHOW) ¢GOpMyT OpraHMYeCKMX BEIIECTB U YpaBHEHUU
XUMHAYECKHX PEaKIUi, H3rOTaBIMBATh MOJIEIIH MOJIEKYJ OPTaHUYECKUX
BCIICCTB JIsI WJUIIOCTPpALMU HUX XUMHUYCCKOI'0 W MPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

ChopMUPOBAaHHOCTh ~ YMEHHH  yCTaHABIWBATh  IMPHHAUICKHOCTD
HU3YUYCHHBIX OPTraHUYCCKUX BCIICCTB II0 HMX COCTaBY U CTPOCHUIO K
onpeneaHHOMY Kilaccy (TpyIie) COeIUMHEHHH (yriieBOIOpPOMIbI,
KHCJIOPOA ¥ a30TCOACPIKAIMNe COCAWHEHHs, BBICOKOMOJIEKYJISPHBIC
COCJMHEHUs), JaBaTh WM  Ha3BaHHs [0  CHUCTEMAaTHYECKOM

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHHUS ONPEAEIATh BUABI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJMHApPHBIE U KPaTHbIE)

1.6

ChopMHpOBaHHOCTh yYMEHHUSI TMPUMEHATH: IOJOXKEHUS  TEOopuu
CTpoeHusi opranudeckux seuiectB A.M. bytnepoBa nis oObsicHeHUs
3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChl BCUICCTB

YrneBoaopobl. Kucnopoaconep:xarue u a30TCOJIepHKaIIUE

OpPraHn4YCCKHUC COCAUHCHUA. BLICOKOMOJI@KYJ'IHPHLIC COCANHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN MPUBOAUTH TpPUBHUAIbHBIE HA3BaHUSA
OTJIEJIbHBIX OPraHUYECKUX BEIECTB (STUJIEH, MPONWIEH, alleTUJIEH,
STUJICHIJIMKONb, TIUIEPHH, (eHod, (OopMalbIerui, aleTanbIeru,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCIJIOTa, IJIIOKO3a, (PpyKTO3a, Kpaxmal, IeJUIri03a,

TJIALMH)

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(dbu3MvYecKne W XUMUYECKHE CBOWCTBA TUIMYHBIX TMPEICTABUTENEH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BeEIIECTB (METaH, JTaH, JTHUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, wmerunOyramuen-1,3, OGeHzodn,
METaHOJ, ATAHOJ, 3TUJICHTINKOIb, TJIUIEPHH, (EHON, aleTaabIeTus,
MypaBbHMHAs M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

C(I)OpMPIpOBaHHOCTB YMCHHA HIUIIOCTPUPOBATH I'CHCTHYCCKYHO CBA3b
MCKIY TUITMYHBIMH MNpEaACTaBUTCIIAMHA Pa3INIHBIX KJIaCcCOB
OPraHN4YC€CKUX BCIICCTB YPABHCHUSAMUN COOTBCTCTBYIOIUX XUMHWYCCKUX

PEeaKIMii ¢ UCII0JIb30BAaHUEM CTPYKTYPHBIX (OpMyII

2.4

CdopmupoBaHHOCTH YMEHUS XapaKkTepu30BaTh UCTOYHUKHU
YTIE€BOJOPOAHOTO ChIPhs (He(pTh, MPUPOIAHBIN Ta3, YTOJb), CIIOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHE MPOTyKTOB MepepaboTKu

XUMHSA U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHMA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU




BCIIECTB MW  XHMMHYCCKUX SIBJICHHUI (Ha6J'IIO,I[eHI/IC, HU3MCPCHUC,
OKCIICPUMCHT, MO[[eJII/IpOBaHI/IC), HCIIOJIB30BaTh CUCTCMHBIC
XUMHUYCCKUC 3HAHUA I [IPUHATUA pemeHm"I B KOHKPCTHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMEHHM COOJIOIaTh TPaBHIA TOJB30BaHUS
XUMHUYECKON TOCynoil u 1abopaTopHBIM O0OPYIOBaHHEM, a TaKKe
npaBuiia oOpaleHusl ¢ BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIIUSMHU

110 BBIIIOJJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

3.3

CpopMUpOBaHHOCTH YMEHHM IJIAHUPOBATH M BBIMOIHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpAICHIS OPTraHUYECKUX BEIIECTB MPU HArPeBaHHH,
MOJIyYEHUE 3TUJIEHA U U3YUYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB IPU HarpeBaHUH,
LBETHBIC PEAKIIMU OEJKOB) B COOTBETCTBUU C MPABWIAMH TEXHHUKHU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1IAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yIhTATOB

3.4

CchopMupoBaHHOCTb YMEHHM MPOBOANUTH BBIUUCIECHUS IO XMMUYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJTUUECTBA MCXOAHOTO BEIIECTBA WM
MIPOJYKTA PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

13 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIH)

3.5

CdhopMupoBaHHOCTD yMEHUH KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIyYaeMyl0 W3 pPa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMupoBaHHOCTh yYMEHUH COOIOAATH MpaBHJA SKOJIOTUYECKH
1enecoo0pa3Horo MoBeNeHUss B OBITY U TPYJIOBOM JAEATEIHLHOCTU B
LEIAX COXPAHEHMS CBOETO 3J0POBbS M OKPYXAOLEH HNPUPOIHOU
Cpelpl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha KUBBIE OPraHU3MBbI
OINpEAENEHHBIX OPraHNYECKUX BELIECTB, TOHMMAsl CMBICI IOKa3aTels
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAllMW), TOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHUS U TMPEIOTBPALEHUS UX BPEIHOTrO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsSIEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero 00pazoBaHus




pe3yJabTara

1

TeopeTnuecknue OCHOBbI XUMUHU

11

Brnagenne cuctemMold XMMHYECKMX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOLIME  TMOHATHUA  (XMMHUYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-371eKTpOHHbBIC OPOUTAII ATOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULIATENLHOCTh, CTEIEHb
OKHUCIJICHHsI, XUMHUYECKas CBSA3b, MOJIb, MOJISIpPHAs Macca, MOJISPHBIN
00BbEM, KpUCTaJUIMYECKas pemérka, TUIBlI XUMHUYECKUX pPeakUui
(OKUCIIUTEIbHO-BOCCTAHOBUTENbHbBIE, 3K30- U 3HIOTEPMUYECKHUE,
pEaKIuy HOHHOTO OOMEHa), PacTBOP, AJIEKTPOIMTHI, HEIIEKTPOIUTEHI,
ANEKTPOJINTUYECKAsT ~ JUCCOLMALUsS, OKHUCIHUTEIb, BOCCTaHOBUTEIIb,
CKOPOCTh XMMHMYECKOW pEaKlUd, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOPHUSl SIEKTPOIUTHUECKON nucconmanuu, llepuomanueckuit
3akoH JI.M. MenneneeBa, 3aKkOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH S3bIK XUMHH, (DAKTOIOTUYECKUE CBEICHUS O CBOWCTBAX,
cocTaBe, IMOJMYyYeHHMM U O€30IaCHOM HCIONB30BAaHUM BaKHEUIIHNX
HEOPraHMYECKUX BEIIECTB B OBITY W TPAKTUYECKOW AEATEIHHOCTH

YCJIOBCKaA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATH XAPAKTCPHBIC IIPU3HAKHW U
B3aUMOCBA3b HU3YYCHHBIX HOH?ITI/If/'I, MNPUMCHATE COOTBCTCTBYIOIIUC
MOHATHUA TIIPU OINHUCAaHUHU CTPOCHUA U CBOMCTB HEOPTaHUYCCKUX
BCIICCTB M HX HpeBpameHHﬁ; BBIBJIIATH B3aMMOCBA3b XHUMHWYCCKHUX
3HAHUI C IIOHATHUAMMU u MNpeaACTaBJICHUAMUA APyrux

CCTCCTBCHHOHAYYHBIX NPCIMETOB

1.3

BnaneHne OCHOBHBIMH METOdaMH HAaY4YHOI'0O TO3HAHUA BCIICCTB U
XUMHUYECKHUX SBJICHHI (Ha6J’IIO,I[CHI/Ie, HU3MCPCHUC, OSKCICPUMCHT,

MOJICIIUPOBAHNE)

14

CdopMupoBaHHOCTh YMEHHH OMNpENENATh BaJCHTHOCTh M CTENEHb
OKUCIIEHUS XHMHMUYECKUX OJJIEMEHTOB B COEIUHEHUSIX Pa3IMUYHOIO
COCTaBa, BHJ  XUMHUYECKOW CBsA3M  (KOBAJICHTHAs, HWOHHAs,
MeTaJuTM4ecKasi, BOJIOPOIHAsI) B COCTUHEHUSIX, THI KPUCTALITUICCKOMN
pEeméTKH KOHKPETHOTO BeIlIeCTBA (aTOMHAs, MOJEKYJsSpHas, MOHHAs,

MCTaHHI/I‘-IeCKa}I)

1.5

CdopMupoBaHHOCTh YMEHHUI OMPENENATh XapaKTep Cpelbl B BOJHBIX

pacTBOpax HEOPTaHUYECKUX COCTUHEHHUI

1.6

CdopMupoBaHHOCTh ~ YMEHHUS  KJIAcCU(UIUPOBATH  XUMUYECKUE
peaKuu Mo pazIuyHbIM MpHU3HAKaM (YHUCIY U COCTaBy pearupyromux

BEIIIECTB, TEIUIOBOMY J(QEeKTy peaknuu, H3MEHEHHIO CTeTeHEi




OKHCJICHUA 9JICMCHTOB, 06p aTUMOCTH p€aKknuu, Y4aCTHIO

KarajiuzaTopa)

1.7

CdopMupoBaHHOCTb YMEHUH  COCTABIATH YpPaBHEHHS  peakiuil
pPa3IMYHBIX THUIIOB, IOJHBIE W COKpAIlEHHbIC YPABHEHUS peaKIui
MOHHOTO OOMEHA, YYUTHIBAS YCIIOBHSI, IPH KOTOPBIX ATH PEAKIIMH UIYT

JO0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUU, MOATBEPKIAIOLINE
KAueCTBEHHBIM COCTAaB  pA3JIMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHU4CCKUX BCIICCTB

1.9

CdopMupoBaHHOCTh YMEHHI pPaCKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakuuit MOCPEJICTBOM COCTaBJICHUS

AIIEKTPOHHOTO OaraHca TUX PEeaKIuit

1.10

CdopMupoBaHHOCTb yMEHHH OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peakuy OT Pa3InyHbIX (haKTOPOB

1.11

CdopMupoBaHHOCTb YMEHHMH OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTH OT BHEIIHErO BO3/IEUCTBUS

(mpunnun Jle HaTenbe)

061.[[8.5{ 1 HCOPraHUYCCKasA XUMHA

2.1

CdopMHpOBaHHOCT, yYMEHHI packpbiBaTh cMbici [lepuoamdeckoro
3aKOHa JA.N. MenneneeBa u JIEMOHCTPHUPOBATH €ero

CUCTCMATU3UPYIOIY1O, O6T>$ICHI/ITCJ'IBHYIO u MPOTrHOCTUYCCKYHO

byHKIIUN

2.2

CdopMHpPOBaHHOCTh YMEHHUM XapaKTePU30BaTh IJICKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX »5JeMeHTOB 1—4 mnepuonos Ilepuonnueckoit
cucrteMbl xumuyeckux siemeHtoB J[.M. MenneneeBa, ucnonb3ys
HOHATHSA «S-, P-, O-2JIEKTPOHHBIC OpPOUTAIN», «IHEPreTUUCCKUEC
YPOBHIN», OOBICHITH 3aKOHOMCPHOCTH NU3MCHCHU CBOICTB
XUMHUYECKUX DJIEMEHTOB U UX COEJIMHEHHH MO MEepUuoJaM M TpyIIam

[Tepuoanueckoit cucremsl XxuMuueckux 3neMeHToB .M. Menneneesa

2.3

CdopmMupoBaHHOCTh YMEHUH XapaKTepH30BaTh (ONMUCHIBAThH) OOLIHE
XMMHUYECKHE CBOWCTBA HEOPTAaHUYECKUX BELIECTB PA3IMUHBIX KJIACCOB,
NOATBEP)KJIATh  CYIIECTBOBAHWE  TE€HETHYECKOW  CBSA3M  MEXIy
HEOPraHMYECKUMHM  BEIIECTBAMM  C  IIOMOINBIO  ypaBHEHUH

COOTBETCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.4

ChopMupOBaHHOCT ~ YMEHMH  yCTAHaBJIMBAaTh  IPUHAAICIKHOCTH

HEOpPraHMYECKHUX BEUIECTB IO MX COCTAaBY K OMPEIeNIEHHOMY KJlaccy




(rpynmne) coenvHeHui (IIPOCThIE BEIIECTBA — METAUIbI U HEMETAaJIbI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COIIH)

2.5

ChopMupoBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
JUld  cocTaBiieHHsT (OpMyJd BELIECTB M YpPaBHEHUH XUMMUYECKHX
peakuuii, cucremarnyeckyto HomeHknarypy (IUPAC) u TpuBuanbHbie
Ha3BaHMsI OTJENbHBIX HEOPraHWYECKMX BellecTB (yrapHblil ras,
yIJIEKUCIBIA a3, aMMMaK, ramiéHas H3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJIA, MUPUT U JPYTUE)

2.6

CdopMUpoBaHHOCTh YMEHHN XapaKTEepH30BaTh (OMUCHIBATH) OOMIHE
XMMHUYECKHUE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAaHWE  TE€HETHYECKOW  CBS3M  MEXKIY
HEOPraHWYECKUMH  BEIIECTBAMU C  TIOMOIIbBIO ypaBHEHU I

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJIHATH XUMUYECKUN
HKCHEPUMEHT (pa3lioKeHUEe MEepOKCHJIa BOAOPOAAa B IPHUCYTCTBUU
KaTaJln3aTropa, ONpEeAEICHUE CPeIbl PAaCTBOPOB BELIECTB C IIOMOIIbIO
YHHMBEPCAJIbHOTO HWHAMKATOpa, BIMSHUE pAa3IMYHBIX (PAKTOPOB Ha
CKOpOCTh ~XMMHUYECKOH peakIuH, peakuuh HOHHOro oOMeHa,
Ka4yeCTBEHHbIE PEaKLMU Ha Ccylb(haT-, KapOoHAT- U XJIOPHI-aHUOHBI, HA
KaTUOH aMMOHHs, PCIICHUEC OJOKCICPUMCHTAJIBHBIX 3aJdad II0 TEMaM
«Metamnel» u «Hemeramisl») B COOTBETCTBUM C IMPAaBUJIAMU TEXHUKHU
0e30macHOCTH MpH OOpaIleHUH C BeIIeCTBAMM M J1abOpaTOPHBIM
000opyI0BaHKEM; [IPEICTABIIATE pE3yIbTaThI XUMHUYECKOTO
DKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

peaKHI/Iﬁ n Q)OpMyHPIpOBaTL BBIBOJIbI HA OCHOBC 3THUX PEC3YJIbTATOB

2.8

CdopmupoBaHHOCTh YMEHHI COONIOAATH TMpaBWiIa IOJTH30BAHUS
XUMUYECKOW TOCY/I0M W JabopaTopHBIM OOOpYJAOBaHHEM, a TaKKe
npaBuia oOpaIrieHus: ¢ BEMIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMHU

1O BBIIIOJHCHHUIO Ha60paT0pHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMHupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XUMHYECKHUE
MIPOLIECCHI, JIEXKAIIUE B OCHOBE IMPOMBIIIJIEHHOTO IOJYYEHUS CEPHOMI
KHCTIOTHI, aMMHaKa, a Takke c(HOpMHPOBAHHOCTH MPEACTaBICHHUI 00
oOIMX HAyyHBIX MPHUHIMIIAX ¥  JKOJOTHYECKHX  MpodiieMax

XUMHYCCKOI'0 IMpOn3BOJACTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh TPEICTABICHUNA O XHMHUYECKOW COCTaBISIONICH

€CTECTBCHHOHAYyYHOW KapTUHBI MHpa, pPOJM XHMUU B [O3HAHUU




SBICHUA TPUPOABI, B (POPMUPOBAHMHM MBIIUICHUS M  KYJIbTYpHI
JUYHOCTH, €€ (QPYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOAMMOM st
pelIeHUsT TPAKTUYECKUX 3a7ad W OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOUICHUSI K CBOEMY 3/I0POBbIO U PUPOJHOM Cpeie

3.2

CdopmupoBaHHOCTD YMEHUU KPUTUYECKU aHAJIM3UPOBATh
XUMUYECKYI0 HMH(OpMAIMIO, TOIY4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHHKAIUH, ceTh VIHTEpHET U Ipyrue)

3.3

CdopMupoBaHHOCTh YMEHHI COONIIO/IaTh TIPaBHJIA DKOJIOTHYCCKU
1eJ1ecO00pa3HOro MOBEJEHUsI B OBITY M TPYAOBOW NEATEIBHOCTH B
LEIAX COXPAHEHMUS CBOETO 3J0pPOBbS MU OKPYKAIOIIEW INPUPOIHON

cpenbl

3.4

Oco3HaBaTh ONACHOCTh BO3JECUCTBUSL HA JKUBBIE OpraHU3MBbI
ONpeAeNEHHbBIX BEMIECTB, MOHMMAs cMbIch nokaszatens 11K, moscHsaTh
Ha MpUMeEpax CrocoObl YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BOSI[CIZCTBHH Ha OpraHu3M 4CJIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHHI [IPOBOJUTH BBIYHCIICHUS c
UCTIOIB30BAHUEM TIOHSTHS «MAaccoBas JOJs BEIIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUI Ta30B MPH XHUMHYECKUX PEAKIUIX, MAacChl
BelllecTBa WM 00BbEMA Ta3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 YYACTBYIONIUX B PEAKIIMH BEIIECTB,
TEIJI0OBOTO d(PdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIIECTB, ITPCBPAIICHHUA U COXPAaHCHUA SHCPIUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

11

[Ipenmer opraHHuecKOM XHWMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHalIoB. TeopHs CTPOEHHUS OPraHMYECKHX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHBIE (QOPMYIBI OpPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHSs.
XHUMHUYECKasi CBS3b B OPraHUYECKUX COCAMHEHUSAX — OJUHAPHBIE M KpPAaTHBIE

CBA3U. HpeI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

1.3

Homenknarypa opraHMyecKux COEIMHEHUHN (CHCTeMaTHYecKas) U TPUBUAIbHbBIE

Ha3BaHUS Ba)KHEHUIITHNX HpeHCTaBHTeHGﬁ KJIaCCOB OPraHNYCCKNX BCHICCTB

YrieBogopoasl

2.1

AJNKaHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKHH psa. MeraH u draH —
NpOCTEHIINE NPEACTAaBUTEIN AIKaHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBa
(peakuy 3aMeIIEHUs U TOpPEHUs), HAXOXJAEHHE B NPUPOAE, MOIy4YeHUHE U

IIPUMEHEHHE

2.2

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTUYECKUI pAA. OTUJIeH " MMPpONMUWJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG 1 XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOICHHUPOBAHUA, THUApATalWU, OKHUCJICHUA U

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUC

2.3

Anxanuensl: Oyranuen-1,3 u MetunOyraaueH-1,3: cTpoeHue, BaKHEHIINe
XUMHUYECKHEe CBOMCTBA (peakuus noiaumepusanuu). [lonydeHne cuHTETHUECKOTO

KaydyKa U pe3UHbI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMSI, TOMOJIOTHYECKUN Psil. ALUETUIICH —
MPOCTEHIINIA MPEJCTaBUTENb AJIKHHOB: COCTaB, CTpO€HHe, (U3HUECKUEe U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THpATAIlUY,

TOpCHI/IH), MOJIY4YCHHUEC U ITPUMCHCHUC

2.5

Apensl. benszon: cocraB, crpoeHue, (pu3MUYECKHME W XHUMHYECKHE CBOHCTBA
(peakuuy raJoreHMpoOBaHMs M HUTPOBaHUS ), IOJTyUYeHHE U TpUMeHeHue. Tomyoun:
cocTaB, CTpoeHue, (u3MUecKne ¢ XHUMHUYECKHE CBOHCTBa  (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJIyUeHHE M TpUMEHEHUEe. TOKCHYHOCTH
apeHoB. ['eHeTHuyeckasi CBsI3b MEXAY YIJIEBOJOPOJAMHU, MPUHAICKAIIMMHA K

Pa3IMuYHBIM Ki1accaM




2.6

ITpupoHble MCTOUHUKY YTIeBo0poJ0oB. [Ipupoanblil ra3 u nonyTHsle HeTAHBIE
ra3el. Hedtp u € mpoucxoxaenue. CrocoObl mepepadoTku HEPTH: MEPETOHKa,
KPEKUHT (TEPMHUYECKUI, KaTaluTU4ecKuil), nuposus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIIJICHHOCTH U B ObITy. KameHHBIH yroias u

MIPOJYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

3.1

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U 3TAHOJ: CTpOEHUE, PU3UIECKUE
U XHMHYECKHUE CBOMCTBA (peakiuu C AKTUBHBIMH MeTajjJaMH,
raJloreHOBOJIOPOIAMU, TOpPEHHUE), MpUMEHEeHHe. BoJopoIHbIE CBSI3U MEXAY
MOJIEKYJIaMH CIIHUPTOB. JlelicTBME MeTaHOJIa M 3TAHOJA Ha OPraHM3M YeJIOBEKa.
MHOroaToMHbIC CIIUPTHI. DTUICHIJIMKOIb U TIUICPUH: CTPOCHUE, (PU3UIECKHIE U
XUMUYECKUE CBOWCTBA  (B3aMMOJCHCTBHE CO  IIEJIOYHBIMU  METaJIaMH,
Ka4yeCTBCHHAs peakKIMsl Ha MHOIO0ATOMHBIE CIHPTHI). JIeHCTBHE HAa OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TJIMOCPpHUHA U STHJICHIJIMKOJIA

3.2

@deHoJI:  CTpOEHUE MOJEKYJbl, (U3WYECKHUEe ¢ XMMHYECKHE CBOWCTBA.

Tokcuunocts enona. [lpumenenue gpenona

3.3

AJ'IL,Z[CFI/II[BI N KCTOHBEI. cDOpMaJ'IB,I[eFI/II[, aleTajabACrua: CTpOCHHUC, (bI/IBI/I‘IeCKI/Ie u
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHUSA M BOCCTAHOBJICHHSA, KaYCCTBCHHBIC

peaxuun), noy4eHue U NpuMeHeHne

3.4

OnHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAs U YKCYCHas
KHCIIOTBI: CTPOEHHE, (PU3HUECKUE U XMMHUECKHUE CBOICTBA (CBOMCTBA, O0IIME [
Kjlacca KHUCJIOT, peakius »TepuuKalnuu), TMOJydyeHHE U IpPUMEHEHHUeE.
CreapuHoBasi MU OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIefiCTBHE

3.5

CrnoxHble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MApOIN3 CIOMKHBIX
s¢upoB. Kupsl. ['naponus xupos. [lpumenenue xupoB. buonorunueckas posb

KHUPOB

3.6

VYrieBonpl: cocTaB, KiacCU(pUKAIMSA YIJIEBOJOB (MOHO-, JU- U TOJIHCAXaPHUIBI).
I'moko3a — mpocredmmii MOHOcaxapua: OCOOEHHOCTH CTPOEHHS MOJIEKYIIbI,
¢du3MUecKre 1 XMMUYECKHE CBOUCTBA (B3auMoeiicTBre ¢ ruapokcuaoM meau(ll),
OKHCIICHME aMMHauyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHue,
OpO’KeHHE TIIOKO3bl), HAaXOXKIEHHE B MPHUPOE, NMPUMEHEHHe, OHoiIoruyeckas
ponb. dotocunTe3. PpyKTO3a Kak U30MEP IITIOKO3bl. KpaxMan u 1emiono3a Kak
pUpoAHble monauMmepbl. CTpoeHHE KpaxMana M Leunosio3bl. duznueckue u

XUMHUYECKHE CBOICTBA Kpaxmaina (THUIPOIN3, KaUeCTBEHHAs! PEaKIHsl C HOJI0M)

A3o0Tcoeprkalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHUCIIOTEl Kak amM(oOTepHble OpraHuyecKkue coequHeHus. duznueckue u




XHMHYECKHE CBOMCTBA aMHHOKHMCIIOT (Ha IIpuUMEPeE FJ'II/H_[I/IHa). buonornyeckoe

3Ha4YCHUE aMUHOKUCIOT. IlenTumnl

4.2

benku kak mpuponIHBIE BBICOKOMOJEKYIsIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAS U TPETUYHAA CTPYKTypa OenkoB. XHWMHUYECKHE CBONCTBA OEJIKOB:

TUApPOJIN3, ACHATypalusd, KAYCCTBCHHBIC PCAKIINU Ha Oenku

BBICOKOMOJ'ICKYJ'ISIpHBIe COCOAUHECHUA

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COGIII/IHCHHfli MOHOMCD,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJMMEPpHU3allNn, CPCAHAA MOJICKYJIApHAas
macca. OCHOBHEIE MCTOABI CHUHTE3a BbICOKOMOJICKYJIIPHBIX COCI[I/IHCHI/Iﬁ -

IoJIuMEepu3anus U MMOJUKOHACHCAIIHUA

5.2

3KCH€pI/IMCHTaJH)HI)I€ MCTOAbI H3YUYCHHUA BCHICCTB HU HUX HpeBpameHHﬁ:
O3HAaKOMJICHHUC C 06pa3uaMH MNpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U pE3UHbL

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

11

XuUMU4eckuil aneMeHT. AToM. Sapo aroma, U30TOIBL. DJIEKTpOHHas 000JI0YKa.
DHepreTHUeCKUe YPOBHH, MOIYPOBHU. ATOMHbBIC opOuTany, S-, P-, d-3JIeMEHTHI.
OCOoOEHHOCTH pacIpe/iesIeHus] AJIEKTPOHOB 110 OpOUTANISIM B aTOMax 3J€MEHTOB

MEPBBIX YETHIPEX NMEPHOJO0B. DIIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

[Tepnonnueckuit 3akoH u [leproandeckas cucreMa XUMHYECKUX d1aemMeHToB J[.1.
MenpeneeBa. CBsa3p mnepuoanyeckoro 3akoHa M llepuonnueckoil cuCTEMBbI
xuMmuyeckux ieMeHToB [[.1. MenneneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XUMHYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEUIECTB IO TpyHnamM U IepHoJaM.

3HadeHUe NepUoOANYCCKOr'0 3aKOHA B Pa3BUTHU HAYKU

1.3

Ctpoenne BemniecTBa. XHMHUYECKas CBs3b. BHIBI XUMHUYECKON  CBSI3M
(koBasieHTHAsT HEMOJSIpHAsT W TOJSpHas, HOHHAs, MeTaTndeckas). VIoHBI:
KaTUOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBS3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanenTHOCTB. DNeKTpOOTpUIIATETLHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THIMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA

BEIIECTB OT THUIA KPUCTAIMYECKOM pem€rku. lloHsTHe o aucnepcHbIX




cucremMax. McTuHHBIE T KOJUIOWAHBIE PaCTBOPEL. MaccoBas J0JIA BEIICCTBA B

pacTBope

1.6

Krnaccudukanus Heoprannueckux coequHeHnit. HomeHnknarypa HeopraHmueckux

BEILIECTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuid B
HEOpPraHMYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPAaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHUA U IIPCBPALlICHUA DOHCPIUH ITPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

O6paTI/IMI>Ie pe€aKuuu. XHUMHUECKOE paBHOBECHC. cDEIKTOpI:'I, BIUAKOIIMEC Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense

1.10

QHGKTPOJ'II/ITI/I‘ICCKEIH Jucconuanus. CunpHple U ciiaOble QJICKTPOJIUTHI. Cpena
BOIHBIX paCTBOPOB BCHICCTB: KUCJIAs, HeﬁTpa.]'IBHafI, menoyHas. Peakuyy HOHHOTO

oOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKnuun

Heoprannueckas xumus

2.1

Hemeramnsbl. [lonoxxenue HemerauioB B [lepuoanyeckoil cucteMe XMMHUYECKUX
anemenToB JI.M. MenzeneeBa U OCOOEHHOCTH CTpOEHUs aTOMOB. Pusnyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (HA IIpUMEpPE KUCIOPOa, CEpBI,

dbocdopa u yraeponaa)

2.2

XUMUYECKHE CBOWMCTBA BAKHEHIIIMX HEMETAIJIOB (TalloT€HOB, CEphl, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOICPIKAIIUX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). [IpumeHeHue

Ba)KHEHUIIIMX HEMETAIJIOB U UX COCTUHEHUI

2.3

Meramnsl. Ilonoxenne merawioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UEK
aToMoB MeTasuioB. OOmue usndeckne cBoiicTBa MeTaysioB. CIlaBbl METaJIOB.

3J'IeKTpOXI/IMI/I‘-ICCKI/II71 pAax HaHpH)KCHI/Iﬁ MCTAJIJIOB

2.4

XUMUYECKHE CBOWCTBA BaXXHEHIINX METAUIOB (HATpUM, Kajaui, KaJbLuM,
MarHui, adlOMHUHUH, IIUHK, XpOM, JK€Jle30, Melb) M uX coeauHeHuil. OOmme

CITOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMCHeHI/Ie MCTAJlJIOB B 6LITy N TCXHHUKC

2.5

I'emetnueckas cBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMIYHBIM

Kj1accaM

XUMUS U )KU3HD

3.1

Ponp xumum B oOecrie4eHHHM SKOJOTHYECKOW, SHEPreTUYeCKOW M THILIEBOM
0€30MacHOCTH, Pa3BUTUU MeIULUHEL. [IOHATHE O HAYYHBIX METOAAaX MO3HAHUS

BEIIIECTB U XUMUYECKHUX PEAKITUNA




Hpe,Z[CTaBJ'IeHI/IH 00 06IHI/IX HAaYYHBIX IMPUHIUIIAX IPOMBIIIJICHHOI'O IMOJIYYCHHA

BOXHEHIIMX BelIeCTB. UenoBEeK B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIIHNE

3.2 CTPOMTENIbHbIE MaTepUalbl, KOHCTPYKLHUOHHBIE MaTEpHajbl, KPacKH, CTEKIIO,
KepaMHKa, MaTepualibl I AJIEKTPOHHKH, HAHOMATEepUaJibl, OPraHUYECKHE H
MUHEpaJbHbIE y100peHus
XuMHS U 3I0pOBbE YEJIOBEKA: IIpaBUJa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX

3.3 [pernapaToB, MpaBuiia 6€30MacHOr0 UCIOJIB30BaHUS IIPENapaToB ObITOBON XUMUU

B HOBCCI[HCBHOﬁ KHN3HU




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. 1. Xumus. 10 knacc: yueonuk/O.C. 'abpuensn, U.I'. Octpoymos, C.A.
CnankoB. — 6-¢ u3n., ctep.- Mocksa [IpocBemenue, 2023. — 128 c.: ui.
2. Xumus. 11 xnacc: yueoauk/O.C. I'abpuensn, U.I'. Octpoymos, C.A. CragkoB.

— 6-e u3n., crep.- Mocksa I[Ipocsemenue, 2024. — 127 c.: .

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET

chemistry.ssu.samara.ru - "Opranudeckast XuMusi' DJICKTPOHHBIN yu4eOHUK
JUIsl cpeHel mKobl. (aBTOpHI - [epsouna, Kantapus, CosioBoB,

Camapckuit yauBepcurert, kad. opr. xumun) OO0beMHas U XOpOIIIo
WUTIOCTPUPOBAHHAS AJIEKTPOHHAs KHUTA. Pa3meriena Ha caiite xumpaxa
Camapckoro YHuBepcuteTa. (= cnit.ssau.ru )


http://www.chemistry.ssu.samara.ru/
http://cnit.ssau.ru/organics/index.htm
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