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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 MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
@enepanun Ha nepuon 10 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMeTra «XUMHsSD», COJIEpKAHUE M TMOCTPOCHHE KOTOPOro OIPEAENIEHBl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBIEHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBlieHA Ha pPEIIEHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHUYECKOMW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHUH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



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

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W 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
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
IPUMEHATh €€ U1 IIONOJHEHUsS 3HaHWM, pEUNICHUS HWHTEIUICKTYalbHbIX H
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢dunocockux uAeH, TakMX KaK: MaTepUalbHOE €IMHCTBO HEOPraHUYECKOTO M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTHYECKUX MpoOseM, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
CONlep)KaHUsI M MOCTPOEHUS TMpeAMeTa MNpeAyCMaTpuBaOT (popMUpOBaHUE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON JEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B TO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
coJlep KaTeNIbHOM XapaKTepUCTUKHU 1eJied HW3ydeHHUs NpelMeTa HalpaBieHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJA K OIPEACIICHUIO LIEJIeW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HPUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeMEeTa B IPOrpaMMe M0 XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHu3alliy, BIAACIOLIEr0 He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ ATUM MpU U3YYEeHUM MpeaMeTra «XUMHS» JTOMHHHPYIOLIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX dU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: pelIeHus mpoliieM, MoucKa, aHaiau3a U 00paboTku HHGbOpMaIH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TMO3HABATEIHLHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJIsl TIOMCKA U aHalin3a yuyeOHOU u
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU W TPOBEACHUH XUMUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpeskHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM maHe cpenHero oOimiero oOpa3oBaHHUS TPEAMET «XHUMHUS»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTPOCHHUSI OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne 0 Ki1acCU(pUKALMK OpraHuyeckux BemlecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

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

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NpPOCTEUIINE NPEICTABUTENN AJKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuusi noiaumepuszanuu). [lodyyeHue CHUHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOTyYeHue U npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKA, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O0Opa3lamMu IIacTMAacC, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE STHUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 0O0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢uznyeckue M XHUMUYECKHE CBOMCTBA (pEakUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

@deHoJ: CTPOCHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ilpumenenue Gpenomna.

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

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTBHL.. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mbljla Kak COJIM BBICIIMX KaPOOHOBBIX KMCJIOT, UX MOIOIIEE ACHCTBUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- 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,
ononornyeckas poiib. @orocuHre3. PpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M WX MPEBpaIlCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCICHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coeauHeHus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKoMOJIeKYISIPHBIE COeTUHEHUS

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCTepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HMX MPEBpAILLCHUIL:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanuyst MEeXIpEeIMETHBIX CBA3EH MPHU U3YYEHUHU OPTaHMYECKON XMMHH B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO11ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUNA YPOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

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

['eorpadusi: MuHepanbl, TOpHbIE MOPO/BI, TOJE3HbIE UCKONIAEMbIE, TOILIUBO,
peCypchl.

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

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTypaLlusi 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 W3MEHEHUS CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJsipHas W MOJSpHAs, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



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

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

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

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUHN TPU XUMHUECKUX PEAKIIUSX.

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

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U ciialdblie aneKkTposnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaun «llepuoauyeckas cuctemMa XUMHYeCKux 3jeMmeHToB JI. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKIUH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HUCIIOIb30BAHUEM IOHSATHUSI «MACcCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

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

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



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

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

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

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3ydeHUEe KoyuieKuuu «MeTamisl U CIUIaBb», OOpa3lOB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OIKUCAHUE JI€MOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHCJIOT U 11IEJI0Y€eH, KaueCTBEHHBIE PEAKIIUN Ha KATUOHBI METAJIOB).

PacuérHrie 3anaun.

PacuéTtel mMacchl BemiecTBa WM O00bEMA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHus ¥ KM3Hb

Ponb xumun B 00€crieUeHHUH SKOJOTMYECKOH, YHEPreTUYECKOM M MUILEBON
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoOHSTHE O HAyYHBIX METOAAaX IO3HAHMS
BEILECTB U XUMUYECKUX PEAKLIMA.

[TpencraBiaenuss 00 OOMMX HAay4yHBIX MPUHLHUIAX POMBIIIJIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILECTB.

YenoBeK B MHUpPE BELIECTB M MAaTE€pPUAIOB: BAXKHEWILIME CTPOUTEIIbHbBIE
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yaoOpeHus.

XUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0E€30MaCHOTO KCIOJNIb30BAaHUA MpenapaToB ObITOBOW XUMHUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSITHUH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMH JIJIS1 OTIEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepus, YHEPIus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

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

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMUUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayuHo-mMeTonu4Yeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YpPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

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

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MPUCYIIMMH IIE€JI0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

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



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4E€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTEYECTBEHHON XUMUH;

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

UHTEpeCa M II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHUBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

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

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIILHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

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

5) TpyA0BOT0 BOCIIUTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HAapaBJIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIIbHOW TpaeKTOPUU
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pa3HOro OTHOIIEHUS K NPUPOJE, KaK HCTOYHUKY
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] BOIIPOCOB PAlMOHAIIBHOI'O IPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLICHUS, SKOJIOTMYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
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
MpeACTaBICHUsT 00 OKPYXKAIOIIEM MHPE KaK O €IMHCTBE MPHUPOIBI M YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTUYECKH KOMQPOPTHOW IKHU3HU KaXKIOTO UJICHA
00I11eCTBa;

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



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOSIIINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKOM e TEIbHOCTH;

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

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NEATeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IeHayYHbIE MOHATHUS, OTpaXKaroIne
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOII0IeHnEe, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

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

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONpPEAEHATh LEIH JEITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

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



WCITOJIb30BaTh COOTBETCTBYIOIINE TIOHSITHS JIJIsi OOBSICHEHUS OTIETbHBIX ()aKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opMmysia, ypaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMHUPOBAHUSI THUIIOTE3BI MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATECIIbBHOCTH, MPOSBIISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHaIM3UpOBaTh MHPOPMALIUIO PA3NIMYHBIX BUAOB U (OpM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO THUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4yHBIM SI3bIK B KayecTBE CpeACTBA Hpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Osgi1ajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIllMell pe3ylbTaTOB IMO3HABATEIBHOU JIEATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHHWS TMO3HUIIAN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
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 pe3yJbTaThl OCBOCHUS Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

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



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs PaKTUYECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukain, U30MepHUs, U30Mepbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpX AIIUEe COEANHEHHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUH BBISIBISATH XapaKTE€pHbIE NMPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH YyCTAaHABIIMBATh MPUHAAJIC)KHOCTh H3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cucrematnueckoir HomeHkiatype (IUPAC), a Takke NpuUBOAUTH TPUBUAIBHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

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



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. BytiiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIMWICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEpepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJETh CHCTEMOM 3HAHMM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIaOOPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIECTB, JCHATypalusi OCIKOB MpU HArpeBaHWM, I[BETHHIE pPEaKIMu OETKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

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



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbica Tokazatens [1JIK, mosicHITh Ha mpuMepax CrocoObI
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

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

JUIS CIICTIBIX H  CJIA0OBHAAIIUMX OOYYaIOIIUXCS: YMEHHE HCIIOIbh30BaTh
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, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370POBBIO U MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCT, CTETIEHb OKUCJICHUS, XUMUUYECKAsI CBSI3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHYECKME 3HAHUS, JICKAIIME B OCHOBE ITOHHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATh XapaKTEPHBIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPAaBHEHUM  XHUMHYECKUX  PEaKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEACNIATh BaJICHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAs, MOJIEKYJIApHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUH (IPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCU/Ibl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBaTh CMBICI MEepUoanYecKoro 3akoHa [l.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »3JeMeHToB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHUN
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TI'E€HETMYECKON CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUU COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMIHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS peaKlid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUSL, ITPU KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  paCKpbhIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

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

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce MM OOBEMY 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 MOJIb30BAHUS XUMUYECKON
MOCYJIOM W J1TabOopaTOpHBIM OOOPYJOBAaHWEM, a TaKXKe TMpaBHiIa OOpaIleHus ¢
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTaau3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIbHBIX 3a]a4 0
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX pEaKIHUil U (HOpMYIUPOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHXx);



COPMUPOBAHHOCTh ~ YMEHHW  COOJIIOJIaTh  MpaBWiIa  AKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpPAHEHHsI CBOETO 3JI0OPOBbSI M OKPYKAIOMICH MPUPOIHON CpENbl, OCO3HABAThH
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha mTpuMepax CHocoObl YMEHBIICHHS U
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBUAAIIMX OOYYAIONIUXCS: YMEHHE HCIIOh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teoperuueckue 0CHOBbI OPraHNYeCcKOi XUMHUH
[Ipeamer opranndeckoit xumuu. Teopus 000 «MobunpHoe
11 CTPOCHHS OPTaHUYECKUX COeIMHEHUN A. 3 1 JNEKTPOHHOE
M. bytneposa o0paszoBaHHE»
Hroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
000 «MobunpHOE
2.1 [IpenenbHbIE YTI1€BOIOPOABI — AKAHbI 2 JEKTPOHHOE
o0Opa3oBaHUE»
H 000 «MobunpHOE
enpeieNbHbIE YIIIEBOAOPO/IbI: AJIKEHBI,
2.2 P yr P 6 1 DNEeKTPOHHOE
QJIKaTUECHBI, AJTKUHBI
00pa3zoBaHUE
2.3 ApoMaTu4ecKue yriieBoa0pOIbl 2
N 000 «MobunpHOE
MPOJHbIE UCTOYHUKH YTIJIEBOAOPOJIOB U
24 Pup . P 3 1 JNEKTPOHHOE
uX nepepadoTka
oOpa3oBaHme?2
Hroro no paznery 13
Pazpnen 3. Kuciiopoacoaep:xamue opranniecKue coeuHeHUsI
3.1 Cruptet. @enon 3 000 «MobunsHOE




OJICKTPOHHOC

oOpaszoBaHHE»
000 «MobunsHOE
Anppaerunpl. KapOOHOBBIE KUCTOTHI.
3.2 7 DNEeKTPOHHOE
CrnoxHuble 3¢upbl
o0Opa3oBaHHE»
3.3 VYrineBosl 3
Wroro mo paszneny 13
Pa3znen 4. A3oTcoaepskaniue oprannyeckue coeJuHeHust
000 «MobunpHOE
4.1 AMuHBI. AMUHOKHCIIOTBI. benku 3 AJICKTPOHHOE
o0paszoBaHHE»
Wroro mo paszneny 3
Paspen S. BeicokoMoJIeKy A pHbIe COeIUHEHUSA
000 «MobunpHOE
5.1 [Imactmaccel. Kayuyku. Bomokna 2 3JIEKTPOHHOE
00pa3zoBaHUE
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJTACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH 000 «MobunpHOE
11 u [lepuoanueckas cucteMa XUMHUYECKIX 3 AIIEKTPOHHOE
anemenToB . 1. Menaeneera oOpa3zoBaHHEY
000 «MobunpHOE
Crpoenue Bemectsa. MHOroo6pasue
1.2 4 AJIEKTPOHHOE
BEIICCTB
oOpa3oBaHHE»
000 «MobunbHoe
13 XUMUYeCKHe peakluu 6 1 AJIEKTPOHHOE
oOpa3zoBaHHE
Hroro no pasneny 13
Pasnen 2. Heoprannueckasi xumMusi
000 «MobunsHoe
2.1 Meramnbl 6 1 3IEKTPOHHOE
o0Opa3oBaHHE»
000 «MobunsHoe
2.2 Hewmerannbl 9 1 AIEKTPOHHOE
o0Opa3oBaHHE»
000 «MobunbHOE
CBsI3b HEOPTAHWYECKUX W OPTAaHHYCCKHUX
2.3 2 AIIEKTPOHHOE

BEILECTB

o0Opa3oBaHHE»




Hroro no pazneny

17

Pa3zpen 3. Xumus 1 ;Ku3HbL

000 «MobuipHOE

3.1 XUMHS ¥ )KU3Hb 4 AJIEKTPOHHOE
oOpa3zoBaHHE»
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM

ITPOI'PAMMBbI
10 KITACC

Kon
NMpoBepPsieMoro
pe3yJibTara

1

11

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHEro
0011ero o6pa3oBaHus

TeOpeTI/IqCCKHe OCHOBBHI OpFaHquCKOﬁ XUMHNHN

CdopMUpOBaHHOCTH MPEJCTABICHUNH O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHOHAYYHON KapTHUHBI MHUpPa, POJIH
XUMHH B MO3HAHUU SIBJICHUM NMPUPOABI, B (POPMUPOBAHUU MBILUICHUS U KYJIbTYpPbl JIUYHOCTH, €€ (PYHKIHNOHAIBHOM
IrPaMOTHOCTH, HEOOXOJUMOMN JUIsl pelIeHMs] MPAaKTUYECKUX 3aJad U SKOJOTM4YeCKHM OOOCHOBAHHOI'O OTHOILEHUS K

CBOEMY 3[I0POBBIO U IPUPOTHOM cperie

1.2

Brnanenue cucteMoi XUMMYECKMX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIAralollde MOHATHS (MOJIEKya,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTb, CTENEHb OKUCJIECHHs, XUMHYECKas CBs3b, MOJIb, MOJIIpHAas Macca,
MOJIIpHBIA 00BEM, YIIIEpOJHBIN CKENeT, (YyHKIMOHANbHAS TPYIINa, paAuKal, U30MEpUsl, U30MEPbl, TOMOJIOTUYECKHUIT
pAa, TOMOJIOTH, YIJIEBOAOPO/bl, KUCIOPOJ- U a30TCOAEpKalllue COCTUHEHUs, OMOJIOrMYecKd aKTHUBHBIE BEIECTBA
(YraeBosl, )KUpPBI, OEIKH), MOHOMED, TIOJIUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHNUS); TEOPUU U
3aKOHBI (TEOpHUs XMMHUYECKOro CTpOeHHs opranmdyeckux BemecTB A.M. byriepoBa), 3aKOHOMEpPHOCTH,
CUMBOJINYECKUH SI3bIK XUMHUH, (DAKTOJIOTMUECKHE CBEACHMSI O CBOMCTBaX, COCTaBe, MOIYYeHMM M 0e30macHOM
HCIIOJIb30BAaHUU BaXHEHIINX HEOPraHWYECKHUX U OPraHMYeCKHX BEHIECTB B OBITY M MPAKTUUYECKOW NEeSTEIbHOCTH

YCJIOBCKA

1.3

14

CCbOpMI/IpOBaHHOCTI) yMeHI/Iﬁ BBIABJIATE XapaKTCPHBIC TMIPU3HAKHU HOHSITI/Iﬁ, YCTaHaBJIMBaTb HX B3aWMMOCBA3b,
HCIIOJIb30BATh COOTBCTCTBYIOIIUC TIIOHATUSA HpPU OIHCAHHUU COCTaBa, CTPOCHUA U HpeBpaH_[eHI/Iﬁ OpTraHU4YCCKUX

COEeIMHEHUN

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ HUCIOJIb30BATh XUMHUYCCKYHO CHMBOJIMKY JJiI COCTABJICHUA MOJICKYJSIDHBIX U




CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (GOpMYNT OpraHMYecKUX BEIIECTB U YPAaBHEHUN XMUMHUECKUX PEaKIIHil,
M3TOTaBIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKHUX BEIECTB JJIsl WJUTIOCTPAIIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHUS

1.5

1.5

1.6

ChopMupoBaHHOCTH YMEHHI yCTAaHABIMBATH MPUHAIEKHOCTh H3YYSHHBIX OPIaHUYECKUX BEIIECTB 10 X COCTaBy U
CTPOCHHMIO K ONpeAeiIéHHOMY Kiaccy (TpyHIe) COeQMHEHHH (YIJIeBOJOPOABI, KUCIOPOA M a30TCOoJepiKaline
COE/IMHEHUS, BBICOKOMOJICKYJIIPHBIC COCIMHEHHS), J1aBaThb WM Ha3BaHUS I10 CHUCTEMAaTH4YeCKOW HOMEHKIIAType
(IUPAC)

ChopMupoBaHHOCTb YMEHUS ONPEAEATh BUAbI XMMUYECKOH CBA3M B OPraHUYECKUX COCIUHEHUSAX (OAMHApHbIE U
KpaTHbIE)

ChopMupoBaHHOCTH YMEHUS MPUMEHSTH: MOJIOKEHHUS TEOPUU CTPOSHHS OpraHudeckux BemecTB A.M. Byrtmeposa

JUIA 00BSACHEHMS 3aBUCUMOCTYU CBOICTB BCIHICCTB OT UX COCTaBa U CTPOCHHUA; 3aKOH COXPAaHCHHUA MACChl BEUICCTB

VYrneopopoasl. Kucnoponcoaepxkaiue M a3zoTcoiepikalliie OpraHMYecKHe COeAMHEHHUs. BbicokoMoseKyspHble

COeTUHEHUS

2.1

ChopMHUpPOBAaHHOCT, YMEHUW NPUBOJUTH TPUBHAIbHBIC HA3BAHMS OT/ACNBHBIX OPTraHUYECKUX BEIIECTB (PTHUJICH,
MIPOTIHMJICH, alleTUJICH, STWJICHIJIMKOJb, TIHUIEpUH, (PeHom, ¢hopMmalbIerui, ameTalbIeruj, MypaBbUHAs KHCIIOTA,

YKCYCHAs KHUCJIOTA, OJICMHOBAs KUCJIOTA, CTCAPUHOBAsA KUCJIOTA, I'TFOKO34, (bpYKTOL’sa, KpaxmaJl, eJUIr0JI03a, FJII/II_[I/IH)

2.2

CdopMupoBaHHOCTh YMEHMI XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3NYECKUE U XMMHUYECKHE CBOICTBA TUITMYHBIX
Mpe/CTaBUTENIe pa3MYHBIX KIJIACCOB OPTraHWYECKUX BEIIeCTB (METaH, 9TaH, JTHJICH, MPOMWIEH, alleTHIIEH,
OyranueHn-1,3, MmetunOyraauen-1,3, 6€H307, METaHOJ, TAHOJI, STUJICHTJIMKOJb, TJIUIEPUH, (DEHON, aleTalbIeru,

MypaBbHHAs U YKCYCHasl KUCJIOTBI, INIIOK03a, Kpaxmall, LEeJI0103a, aMUHOYKCYCHAs! KUCIIOTA)

2.3

CCbOpMI/IpOBaHHOCTI) YMCHHA WIUIIOCTPUPOBATE T'CHETUYCCKYIO CBA3b MEKAY THIIMYHBIMU MTPEACTABUTCIIIMUA
Pa3IMYHBIX KJIACCOB OpPTraHUYCCKUX BEIICCTB YpPABHCHUAMU COOTBETCTBYIOIIHUX XHMHUUYCCKHX peaKHI/Iﬁ C

UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYIT

2.4

ChopMupOBaHHOCTh YMEHHSI XapaKTepU30BaTh HCTOUYHUKU YIIIEBOAOPOAHOTO ChIphsi (HEe(Th, NMPUPOIHBIA Ta3,




3.1

YTOJIb), CIIOCOOBI UX MIEPEePaA0OTKU U MPAKTUICCKOE MPUMEHEHHUE MPOAYKTOB MepepadoTKH
XUMHA U KU3Hb. PacuéTnl

ChopMupoBaHHOCTh YMEHUH BIIaJETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJIaX HAyYHOT'O MO3HAHUS, HCIIOIb3yEMBbIX
B XUMHM TIpU M3YYCHHU BEIIECTB M XHMHUYECKHX SBICHHHA (HAOMIOJCHHE, W3MEpPEHHE, SKCIEPUMEHT,
MOJIEJIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE XHUMMUECKWE 3HAHUS JJI [PUHATUS PEUICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYalUsAX, CBA3AaHHBIX C BEIIECCTBAMU U UX IIPUMCHCHHUEM

3.2

3.3

3.4

ChopMUpOBaHHOCTh YMEHHI COONIOMATh IpaBWIA IOJIb30BAHUS XHMHYECKOH TIOCYyIO u 1ab0paTopHBIM
o0opy/soBaHuEM, a TaKXKe IpaBuiia oOpallleHus C BEIIeCTBAMU B COOTBETCTBHM C MHCTPYKIHMSIMH IO BBIITOJHEHUIO

1a00PATOPHBIX XUMUYECKHUX OTBITOB

CdopMUpOBaHHOCTh YMEHHM IJIAHUPOBATH U BBINOJHATH XUMUYECKUI SKCIEPUMEHT (TIPEBPAILEHUSI OPTaHHUYECKUX
BEIIIECTB TPU HArPEBAaHHH, MOJTYyYEHUE ITHICHA U U3yYEHHE €ro CBOMCTB, KAU€CTBEHHBIC PEAKIIMH OPTaHMYECKHUX
BEIIIECTB, JICHATypalus OEJIKOB IPH HArPEBaHUH, IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBHUH C MPABHIIAMHU TEXHUKU
0e30MacHOCTH TMpHU OOpAIIEHUH C BEIIECTBAMHU M JIaOOpaTOPHBIM O00OpPYAOBaHHWEM; MPEICTaBISATh PE3YIbTAThI
XUMHYECKOTO JKCIIEPUMEHTa B (JOpME 3allMCH ypaBHEHUN COOTBETCTBYIOIIMX PEAKIMil M (OPMYyTUPOBATH BHIBOJBI

Ha OCHOBE 3TUX PE3Y/IbTAaTOB
ChopMupoBaHHOCTh YMEHUI MPOBOJUTH BBIYUCICHUS 110 XMMUYECKUM ypaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BELIECTBA WJIM MPOAYKTa PEaKlUu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX

BEIIECTB UJIU MPOJYKTOB PEAKIIUN)

3.5

CdopMUpOBaHHOCTh YMEHUH KPUTHUECKH AaHAIM3MPOBATH XMUMHUYECKYI0 HH(QOpPMAIHIO, MOITY4aeMYI0 U3 DPa3HBIX

HCTOYHHUKOB (CpeICTBa MAacCOBOM nH(popManuu, cetb IHTepHET U qpyrue)

3.6

ChopMHUpOBaHHOCTH YMEHUH COOIIOATh MPABHIIa YKOJIOTHYECKU 11E€JIE€CO00Pa3HOTO TOBEACHUS B OBITY U TPYIOBOM
JIEATEIbHOCTH B LIEJIIX COXPAHEHHUs CBOETO 3J0POBbSI U OKPY’KAIOIIEW MPUPOJIHON Cpebl, 0OCO3HABAaTh OMACHOCTb
BO3JICUCTBUS HA JKUBbIE OPraHW3Mbl OMNPENEIEHHBIX OPraHMYECKUX BEIECTB, MOHMMas cmbichn mokazarens [IJIK

(mpeaenbHO JOMYCTUMOW KOHIIEHTpAIMH), TMOSICHATh Ha MPUMEPAX CIOCOObl YMEHbIIEHUS U MPEIOTBpALlEHUs MX




BpPE€AHOI'O BO3HCﬁCTBHH Ha OpraHu3M 4€JIOBCKa

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJabrara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/IbHOM NMPOrPaMMbI CpPeIHero o01ero
oOpa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUHU

11

Brnagenue cuctemMoi XMMHUYECKUX 3HAHUN, KOTOpas BKIIOYACT: OCHOBOIOJIATAIOIINE TMOHATHS (XUMUYECKUI AJIEMEHT,
aToM, O3JIEKTPOHHas 00OJI0YKa aroma, S-, p-, O-3JIeKTpOHHBIE OPOMTAIM aTOMOB, HOH, MOJICKYJa, BaJEHTHOCTb,
ANEKTPOOTPHUIIATEIILHOCTh, CTEIICHb OKWCJICHHS, XHMHYECKas CBs3b, MOJIb, MOJISIPHAs Macca, MOJISPHBIA OO0BEM,
KpUCTANTMYECKasi ~ pem€rka, THUIBl XHMHWYECKHUX  PEaKIuil  (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, JK30- W
SHAOTEPMHUUYECKHE, PEAKIMd HOHHOTO OOMEHA), pacTBOp, ODJIEKTPOJHUTHI, HEIIEKTPOJUTHI, JJICKTPOIUTUYECKAS
JIMCCOIMAIIUS, OKHCIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOW PEAKIMH, XUMHUECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHsl DIEKTPOIUTHUECKOW auccounuanuu, [lepuonnyeckuii 3akoH [[.M1. MeHneneeBa, 3aKOH COXpaHEHUS
MacChl), 3aKOHOMEPHOCTH, CHMBOJUYECKHHN S3BIK XWMHUHU, (PAKTOJIOTUIECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe,
MOJIy4eHUH U O€301aCHOM HCIIOJIb30BAHUM BAKHEHIIMX HEOPTaHUYECKUX BEIIECTB B OBITY MU MPAKTHYECKOU

ACATCIIBHOCTH YCJIOBCKA

1.2

C(l)OpMPIpOBaHHOCTB YMeHI/Iﬁ BBIABIEITE XaPAKTCPHBIC MPU3HAKU H B3aMMOCBA3b U3YUYCHHBIX HOHHTHP’I, MMPUMCHSTDb
COOTBCTCTBYIOIIUC IMOHATUA IPU ONHCAHHUU CTPOCHHUA U CBOICTB HCOPTaHUYCCKUX BCHICCTB U HX HpCBpaHICHHﬁ;
BBIBJIATH B3aMMOCBSI3h XHMMUUYECKUX 3HAHHU C IOHATHUAMU U NpEACTABICHUAMU OPYIUX CCTCCTBCHHOHAYYHBIX

MPEAMETOB

1.3

BnaneHHe OCHOBHBIMH ME€TOJaMH HAYYHOT'O ITO3HAHUS BCIICCTB U XMUMHNYCCKHUX SIBIICHHI (Ha6n}0)1eHne, HU3MEPCHHC,

AKCIIEPUMEHT, MOJIETUPOBAHHE)




C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ OIpEACIIATh BAJICHTHOCTD U CTCIICHDb OKUCJICHUSA XUMHUYCCKUX 3JIEMECHTOB B COCIMHCHUAX

14 Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBS3M (KOBAJEHTHAs, NOHHAs, METANINYECKas, BOJOPO/IHAsA) B COCIUHEHUSX,
TUI KPUCTAJUIMYECKOM pEIIETKY KOHKPETHOI'O BEILIECTBA (aTOMHasl, MOJIEKYJIIpHasi, IOHHAs!, METAJNINYECKas)
15 ChopMupOBaHHOCTh YMEHUH ONPEEIATh XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTAaHUUECKUX COCTMHEHUI
CdhopMupoBaHHOCTH YMEHHS KIaCCU(PUIIMPOBATH XUMHUUYECKHE PEAKIIUHU 10 Pa3IMYHBIM MIPU3HAKAM (YHCIY U COCTaBY
1.6 pearupyromux BeLecTB, TeI0BoMY 3 (eKTy peakiuu, U3MEHEHUIO CTETIEHEH OKUCIIEHUS 3J€MEHTOB, 00pPaTUMOCTH
peaKIMy, yJacTUIO KaTalu3aTopa)
17 ChopMupOBaHHOCTb YMEHHUI COCTaBJIATh YPAaBHEHHUsS pPEAaKUUH pa3IUYHbIX TUIIOB, TOJHBIE M COKpAIIEHHBIC
' YpaBHEHHUsI peakliuii HOHHOTO OOMEHa, YUUThIBasl YCIOBHUSI, IPH KOTOPBIX 3TH PEAaKLUU UAYT /10 KOHIIA
ChopMupoBaHHOCTb YMEHMH MPOBOJAUTH pEAaKIHUM, IOATBEPKAAIOLUIME KAYeCTBEHHBI COCTaB Pa3IMYHBIX
1.8 HEOPraHUYECKHUX BEIIECTB, pAaclO3HABaTh OIBITHBIM NYTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PacTBOpPAX
HEOpPraHMYECKUX BEILIECTB
19 ChopmMHupoBaHHOCTh YMEHHI pacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
' COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuil
110 CdopmupoBaHHOCTH YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XHUMUYECKOM peakiuu OT pa3InyHbIX (PaKTOpOB
111 ChopmrpoBaHHOCTh YMEHHUM OOBSICHITH XapaKTep CMEIIEHNS XUMUYECKOTO PaBHOBECHSI B 3aBUCHMOCTH OT BHEIIHETO
. BozaeiicTBus (npunimn Jle [llarense)
2 OOw1ast 1 HeOpraHUYECcKasi XUMHS
51 CdhopMupoBaHHOCTh YMEHUH pacKkpbiBaTh cMbIch [leproanueckoro 3akoHa J[.M. MeneneeBa u 1eMOHCTPUPOBATH €TI0
' CHCTEMaTU3HPYIOLIYI0, OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIUU
CchopMupOBaHHOCTh YMEHHHM XapaKTepH30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHMYECKHX 3JeMeHToB 14
59 nepuonoB [lepuogmueckoit cucrembl xummuyeckux snemeHToB [I.M. MenzaeneeBa, MCIonb3ys MOHATHS «S-, P-, d-

AJIEKTPOHHBIC OPOUTAIHNY, «IHEPTETUUECKUE YPOBHI», OOBICHATh 3aKOHOMEPHOCTH U3MEHEHHUS CBONCTB XMMHYECKUX

JJIEMEHTOB M UX COEAMHEHUH IO mepuojam M rpynnam llepumoanyeckoil cuctemMbl XUMHUYECKHX 3JeMeHTOB J[.M.




2.3

Menpeneena

ChopmupoBaHHOCTh YMEHHI XapaKTeprU30BaTh (OMUCHIBATH) O0IIME XMMUUECKHE CBOMCTBA HEOPTAHUUECKUX BEIIECTB
Pa3IMYHBIX KJIAcCOB, MOJATBEPXKIATh CYIIECTBOBAHME M'EHETUYECKON CBSI3U MEXIY HEOPraHMYECKHUMU BEILECTBAMH C

IIOMOILBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI

2.4

ChopmupoBaHHOCTE yMEHUW YCTaHABJIMBATH MPHHAJICKHOCTh HEOPTAaHMYECKUX BEIIECTB IO KX COCTaBy K
onpeneaHHOMY Kiaccy (Tpymrme) coeAMHEHUH (IIPOCThIe BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCHUJIbI, OCHOBaHUS,

KHCIIOTHI, aM(OTEpHbBIE TUIPOKCUIBI, COJIH)

2.5

ChopmupoBaHHOCTE YMEHHH UCIOIB30BaTh XHUMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHUS (DOpPMyJT BEIIECTB H
ypaBHEHUN XUMHUYECKUX peakluii, cucreMatuueckyio HoMeHknatypy (IlUPAC) u TpuBuansHble Ha3BaHUS OTACIbHBIX
HEOPTaHWYECKUX BEMIECTB (yrapHbBIN ra3, YrIeKHUCIIbIA ra3, aMMHaK, raméHas H3BeCTh, HerameéHas U3BeCTh, TUThEBAs

cojia, MUPUT U JpyTUe)

2.6

ChopmupoBaHHOCTH YMEHHI XapaKTEpU30BaTh (OIMHUCHIBATH) OOIINE XMMHUYECKHE CBOMCTBA HEOPTAHHYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB, TOJITBEPXKIAATh CYIIECTBOBAaHUE T€HETUYECKON CBSI3U MEXy HEOPTraHWYECKUMH BEIECTBAMU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CdopmupoBaHHOCTh yYMEHUN IUIAHUPOBATh M BBINOJHATH XMMHUYECKHI SKCIEPUMEHT (pa3jioKeHHE IEepOKCHIa
BOJOpOAA B INPUCYTCTBUU KaTallM3aTopa, ONPENEIICEHHE CPEIbl PaCTBOPOB BELIECTB C IIOMOILIBIO YHUBEPCAIBHOI'O
WH/MKATOpa, BIMSHUE PA3IUYHBIX (AKTOPOB HAa CKOPOCTb XMMHYECKOM peakIuH, peaklud HOHHOro oOMeHa,
KauecTBEHHbIE peakUuu Ha cyiabpaT-, KapOoHaT- M XJIOPUI-aHMOHBl, HAa KAaTHOH AaMMOHHUS, pEIIeHHe
AKCIIEPUMEHTAJBHBIX 337ad 1o TemaMm «Mertamib» u «HemeTtannsl») B COOTBETCTBUM C MpaBWJIAMU TEXHHUKHU
0e30macHOCTH TpU OOpalleHUH C BEIIeCTBAMM M J1a0OpaTOpHbIM OOOPYAOBAaHUEM; NPEACTABIATH PE3YJIbTaThl
XUMHUYECKOT0 SKCIIEpUMEHTa B (pOpMe 3alucu ypaBHEHHH COOTBETCTBYIOIIUX peakUuii U (OpMYIMPOBATH BBHIBOJbI HA

OCHOBE THX PE€3yJbTaTOB

2.8

ChopMHUpOBAaHHOCT, YMEHHHM COONIOAATh TMpaBWJa TOJIB30BAHUS XHUMHYECKOM ToCcyaod U J1abopaTopHBIM
o0opyIoBaHMEM, a TaKXKe TpaBHIa OOpaIleHUs C BEHIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMH IO BBITIOJIHEHUIO

J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB




2.9

ChopMupOBaHHOCTb yYMEHHUH XapaKTepHU30BaTh XUMHMYECKHE IPOLECCHl, JIEXKALIHME B OCHOBE IPOMBIIIICHHOIO
MIOJTyYCHHUSI CEPHOM KHCIIOTHI, aMMHaKa, a TaKkke CHOPMUPOBAHHOCTH MPEACTABICHUH 00 00IIMX HAyYHBIX MPUHIIAIIAX

1 OKOJOTHUYCCKUX HpO6JI€MaX XUMHUYCCKOTI'O IMMPONU3BOACTBA

XUMUS U )KU3Hb. PacuéThbl

3.1

3.2

3.3

ChopmupoBaHHOCTh MPEACTABICHUI O XMMHUYECKOH COCTaBISIOLIEH €CTECTBEHHOHAYUHOH KapTHUHBI MHpA, POJIH
XUMHH B MMO3HAHUU SIBJICHUH MPHUPOABI, B (POPMUPOBAHUH MBIIUICHUS W KYJIbTYpPhI JIMYHOCTH, €€ (PYHKIIMOHATBHON
IPaMOTHOCTH, HEOOXOIMMOM ISl pelIeHHs MPAKTUYECKHX 3a]ad U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K
CBOEMY 3JI0pOBBIO U IIPUPOJHON cperie

ChopmupoBaHHOCTh yYMEHUN KPUTUYECKH AaHAIM3UPOBATh XWMHUYECKYI0 HH(OPMALNIO, TOTYy4aeMyl U3 Pa3HBIX

HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHHMKaIUK, ceTh IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE YMEHUH COOIIOATh MPaBHIa YKOJIOTHUYECKHU I1EJIeCO00pa3HOTO MOBEACHUS B OBITY M TPYIOBOM

ACATCIIbHOCTU B LCJIAX COXPAHCHUA CBOCTO 3/I0OPOBbA U Opr>KaIOLHCﬁ HpHpO,I[HOfI CpCabl

3.4

Oco3HaBaTh OMAacCHOCTh BO3JEWCTBUS Ha KMBbIE OpraHU3Mbl ONPEECIEHHBIX BEIIECTB, IOHUMAs CMBICI MOKa3aTess
[TJK, nosicHATh Ha mpUMepax CHOCOObl YMEHBIICHUS U NMPEAOTBpAIlEHUsI X BPEIHOTO BO3JEHCTBUS HAa OPraHHU3M

YCJIO0BCKa

3.5

C(I)OpMHpOBaHHOCTB YMeHI/Iﬁ MMPOBOAUTL BBIYHUCJIICHUA C HCIIOJB30BAHUEM IIOHATHUA «MaACCOBAd MHOJIA BCHICCTBA B
pacTBOpPC», OOBEMHBIX OTHOIICHUN Ta30B IIpu XUMHUYCCKUX PCAKIUAX, MACChlI BCIIECCTBA UIIHU 00bEMa razoB II0
HU3BCCTHOMY KOJIMYECTBY BCHICCTBA, MACCC WA O6T)éMy OOHOTO M3 YYAaCTBYIOIIHMX B PCAKIMU BCIICCTB, TCILJIOBOI'O

s¢dekTa peakIuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl BELIECTB, IPEBPALLEHUS U COXPAaHEHUS SHEPTUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJTACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMHH
11 [Ipeamer opraHuYecKOl XMMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B MTOJyYEHUN HOBBIX BEIECTB U Marepuanos. Teopus
' CTPOEHHUsI OPraHn4YecKuXx coenruHeHuil A.M. bytinepoBa, €€ OCHOBHBIE OJI0KEHUS
12 CrpykTypHBIe (HOPMYIIBI OPraHMYECKUX BEIIECTB. I oMonorusi, n3omMepus. XUMHUYECKas CBSI3b B OPTaHUYECKUX COCIMHEHUSIX —
' OJIMHapHbIE U KpaTHbIe cBsA3U. [IpencraBieHne o kinaccupuKauy OpraHideckux BEIeCTB
13 Homenknarypa oprannyeckux COeIMHEHUM (CUCTEMAaTU4YecKas) U TPUBHUAJIbHbIE HA3BaHUS BAXXKHEHUIIUX NPEICTaBUTENIECH KJIacCOB
' OpPraHUYECKUX BELIECTB
2 VYrieBo10posl
51 AJNKaHbBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH psii. MeTaH W 3TaH — MpPOCTEHIIMe MPEICTABUTENN AJKAHOB: (PU3HUECKUE U
' XUMUYECKHE CBOWCTBA (PEaKIIMU 3aMEIEHHs] ¥ TOPEHUs ), HAXOKICHUE B IPUPOJIE, ITOJyYeHHE U IPUMEHEHHUE
AJKeHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUHN Psi/l. DTUIIEH U MPONMIIEH — MIPOCTEHIINE MPEICTABUTENN AJIKEHOB: (pU3HUecKue u
2.2 XMMHUYECKHE CBOMCTBA (peakluu TMIPUPOBAHUS, TAJIOTEHUPOBAHUS, THIpaTalliM, OKUCIEHHU U MOJIMMEPU3ALUH), MTOJydYeHHE U
IIPUMEHEHHE
53 Anxanuensl: OyraaueH-1,3 u metmnOyranuen-1,3: cTpoeHue, BaXHEHIINE XMMUYECKHE CBOMCTBa (peakuus MOJUMEpPHU3AINH).
' [TonyueHnne CHHTETHYECKOTO KayuyyKa U PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psii. ALIETUIEH — MPOCTEUIINI MpeCTaBUTENb aTKUHOB: COCTaB,
2.4 CTpoeHHEe, PU3NYECKUE U XMMHUECKHE CBOWCTBA (PeaKkMi TUAPUPOBAHNUS, FAIOTEHUPOBAHUS, TUAPATAIINH, TOPEHNUS), TOTyUYEeHUE

U NPpUMCHCHUC



2.5

Apenbl. benzon: cocras, cTpoeHue, pU3NYeCKUe U XUMUYECKHE CBOMCTBA (peaKliy TaJOTeHUPOBAaHUS M HUTPOBAHMS ), TOJTyUYeHUE
U npuMeHeHue. Toxyon: coctaB, CTpoeHue, (PU3NYECKUe U XMMUYECKHE CBOMCTBA (pEeaklUU TajJOreHUPOBAHUS U HUTPOBAHUSA),
[IOJIyYEHUE W IpUMEHEHHE. TOKCHYHOCTh apeHOB. ['eHeTmyeckas CBA3b MEXKIY YIVIEBOJOPOJAMH, IPHUHAUICKALIMMHU K

Pa3JIMIHBIM KiIaCCaM

2.6

3.1

3.2

3.3

3.4

[Ipupoanble UCTOUHUKH YTIIeBOAOPOAOB. [Ipupoaubiii ra3 u nonyrHsie HeTsIHbIE Ta3bl. Hed1h u €€ nmpoucxoxaenune. CrnocoObl
nepepaboTku HePTHU: MEeperoHka, KPEeKUHr (TepMUYECKUM, KaTaluTUYeCKui), muponu3. [IponykTel mepepaboTku HedTH, HX

MIPUMEHEHHE B TIPOMBIIIJICHHOCTH U B OBbITY. KaMEeHHBIH yroib ¥ MPOAYKTHI €0 mepepadboTKu
Kucnoponcoaeprkaniue opraHu4ecKkue COeIMHEHNS

[IpenenpHBIC OTHOATOMHBIC CIUPTHL. METaHOJ M 3TaHOJI: CTPOSHUE, (PU3NIECKIEe U XUMHUYECKHE CBOMCTBA (PCAKIIUU C AKTHBHBIMU
METaJUlaMH, TaJIOT€HOBOJIOPOJaMHU, TOPEHHE), NMPUMEHEHHE. BoAopoaHbIe CBSI3M MEXAy MOJIeKyJaMd CchupToB. JlelicTBue
METaHOJIa U 3TaHOJa Ha OpraHU3M 4YeloBeKa. MHOroaToMHbIe CIUPTHL. DTUJICHTIUKOINb U TJIUIEPUH: CTpOeHUe, GU3NYecKue u
XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IIEIOYHBIMU METalslaMH, KayeCTBEHHas pPEakiisi Ha MHOTOATOMHBIE CIIHPTHI).

JlelicTBue Ha opraHusm 4desioBeka. [[puMeHeHne ravuepuHa u dTUICHTJIMKOJIS
®deHo: CTpoeHUEe MOJIEKYIIbI, PU3ndeckue U XuMHueckue cBoiictBa. TokcuyHoCcTh eHomna. [Ipumenenue genomna

AJ'ILI[GFI/II[BI N KCTOHBI. CI)OpMaHBI[erI/I,I[, aneTajablACcruj: CTpocHUC, (1)I/I3I/I‘-ICCKI/IC U XMMHUYECKHE CBOMCTBA (peaKI_II/II/I OKHUCJICHUA U

BOCCTAHOBJICHUSI, KAUCCTBCHHBIC peaKHI/II/I), MOJIYYCHHUEC U IIPUMCHCHUEC
OAHOOCHOBHBIE MpE/eNIbHbIE KapOOHOBBIE KUCIOTHl. MypaBbiHasl U YKCYCHasi KHCIIOTBI: CTPOEHHUE, PU3NYECKHE U XUMUYECKUE
CBOICcTBa (CBOICTBa, 001IME IS KJlacca KUCIIOT, peakius dTepuuKalnnn), noiydeHre u npuMmenenre. CreapuHoBas U OJIEMHOBAs

KHCJIOTBI KaK NPCACTABUTCIIN BBICHINX I(ap6OHOBBIX KHCJIOT. Mbla KaK COJIM BBICIINX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JIefiCTBHE

3.5

CrnoxHble 3¢upbl Kak TPOU3BOJHbIE KAPOOHOBBIX KUCIOT. I'aponu3 cioxHbIX 3¢gupoB. Kupsl. 'naponus xupos. [Ipumenenue

JKHUPOB. buonorunueckas POJIb KUPOB

3.6

VYrneBoabl: cocTaB, KiaccuHKanus yrieBoJoB (MOHO-, M- M ToJucaxapuabl). [Jroko3a — NpocTeHIINM MOHOCaXapHi:
0COOEHHOCTH CTPOEHUS MOJIEKYJbI, (PU3NUECKUe U XUMUYECKHEe CBOWCTBA (B3aumozelicTBue ¢ ruapokcugom Meau(ll), okucnenue

aMMHauHbIM pacTBOpoM okcuna cepebpa(l), BoccTtaHoBIeHUE, OpOXKEHHE TIIIOKO3bI), HAXOXACHHWE B MPHUPOJAE, MPUMEHEHHE,




Ouooruyeckas POJIb. doTOoCHUHTES. (DPYKTOSEI KaKk H30MEp IIHOKO3BI. KanMaJ'I U LOCIUII0JI03a KaK IIPHUPOAHBIC ITOJIUMCEPHI.

Crpoenue kpaxmaia u Heuioio3bl. Gu3nueckue 1 XUMUUECKUE CBOMCTBA Kpaxmaia (THAPOJIN3, KaYeCTBEHHAs PEaKIIUs C MOJIOM)

4 A3oTcoiepKallue OpraHnyecKre CoequHEHUs
41 AMHHOKHCIIOTHI KaKk aM(OTepHBIC OPTaHUYeCKUue coenHeHns. DU3nUecKne U XUMUYIECKUE CBOMCTBA aMUHOKHUCIIOT (Ha IpuUMepe
' mmnuHa). buonornueckoe 3HaueHne aMMHOKUCIOT. [lenTub
49 benku kak mpupoAHBIE BBICOKOMOJCKYISpHBIC coequHeHus. [lepBuYHas, BTOpUYHAS W TPETUYHAS CTPYKTypa OCIIKOB.
' XUMHYECKUE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPALIHS, KAYECTBEHHBIE PEaKIIMU Ha OCJIKU
5 BricokOoMoOEKysIpHbIE COEMHEHUS
OCHOBHBIE TIOHSAITUS XHUMHH BBICOKOMOJIEKYJSIPHBIX COCIWHEHUM: MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEICHb
5.1 MOJIMMEPHU3ALIMU, CPENHsIsT MoJIeKyJsipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH —
MOJIMMEPU3ALUS U TTOJIMKOHICHCALIHS
59 DKClepUMEHTANIbHBIE METOJbI HW3YYEHHs BEIIECTB M WX [MPEeBpAlICHHUI: O3HAKOMJIEHHE C oOpa3laMu MNPUPOAHBIX U
' HMCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KaydyKOB. [loydyeHre CHHTETHYECKOTO KaydyKa U PE3UHBI
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Teopernueckre OCHOBBI XUMHUH
XuMudeckuit sneMeHT. AToM. SApo aToma, U30TOMBL. DJIEKTPOHHAS 000J04YKa. DHEPreTHUECKUe YPOBHH, IOTyPOBHU. ATOMHbBIE
11 opburanu, S-, p-, d-amemeHTh. OCOOCHHOCTH PACHPECICHHS DJICKTPOHOB IO OPOUTANIAIM B aTOMaXxX 3JIEMEHTOB MEPBBIX YETHIPEX
MEePUOJIOB. DIIEKTPOHHAsI KOHPUTYpAIHs aTOMOB
12 [Tepunonnueckwuii 3axkoH u [lepuoanueckas cucrema xumudeckux snemeHToB .M. MenaeneeBa. CBsi3b MepHOIUIECKOTO 3aKOHA U
' [lepuoauueckoit cucteMbl Xumudeckux osnemMeHtoB J[.M. MeHnaeneeBa ¢ COBPEMEHHOM TEOpUEW CTPOEHUS aTOMOB.




3aKOHOM€pHOCTI/I W3MEHEHHUS CBOMCTB XMMUUYECKHX 3JIEMEHTOB U 06pa3yeMBIX HMHU IPOCTHIX U CIOXKHBIX BEIICCTB IIO I'pyIllaM 1

nepuoaam. 3HadcHUE NEpUOANYCCKOro 3aKOHA B pa3BUTHU HAYKU

CTpOCHI/Ie BCIICCTBA. XuMH4YecKass CBS3b. BI/ILLBI XUMHYECKOM CBSI3HU (KOBaJIeHTHaH HCTIOJIAApHAadA MW IIOJIApHas, HWOHHAas,

1.3 MeTajuindyeckas). VMOHBI: KaTHOHBI M aHMOHBI. MeXaHU3Mbl O0pa30BaHMS KOBAJCHTHOW XMMHYECKOH CBA3M (OOMEHHBIH W
JIOHOPHO-aKLENTOpHBIH). Bomopoanas cBs3b
1.4 BasieHTHOCTB. DN1eKTpOOTpULIATENBLHOCT. CTENEHb OKUCICHUS
BemectBa MOJNEKyISIPHOrO M HEMOJIEKYJSIPHOIO CTPOEHMs. 3aKOH IOCTOSHCTBA COCTaBa BELIECTBA. THIbl KPUCTAIMUYECKHUX
1.5 pemEToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KpUCTAIUIMYECKOM peméTku. Ilonstue o aucnepcHbix cucrtemax. McTuHHbIE U
KOJUIOHUIHBIE pacTBOPBL. MaccoBas 10JIs BEIIECTBA B PACTBOPE
1.6 Knaccudukanus HeopraHnueckux coeiuHeHnid. HoMeHknaTypa HeopraHu4eCcKiX BEIIeCTB
17 Xumuyeckas peakius. Knaccupukanys XMMUYECKUX peakluidi B HEOPraHUYECKON M OpraHMYecKOd XUMHH. 3aKOH COXpaHEHHS
' MaccChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAIICHUS YHEPTUU TTPU XUMUYECKUX PEAKITUIX
1.8 CKOpOCTh peaKiuu, €€ 3aBUCHMOCTh OT Pa3InYHbIX (PAKTOPOB
19 OOGpatumbie peakiuu. XUMHUUECKoe paBHOBecHe. DakTOpbl, BIUAIONINE HA COCTOSHHE XUMHUYECKOTO paBHOBecus. [Ipuniumn Jle
' [Tarense
110 OnexTponuTnueckas nucconuanys. CuibHble U cradble 37eKTpoiauTsl. Cpeaa BOAHBIX PacTBOPOB BEIIECTB: KUCHast, HEUTpaIbHas,
' niesoyHas. Peakuy HoHHOTO oOMeHa
1.11 OKMCIIUTENBHO-BOCCTAHOBUTENLHBIE PEAKIMU
2 Heoprannueckas xumus
Hemeramnel. Tlonoxxenune HemetaiwioB B Ilepmonnueckoi cucremMe xumudeckux sneMeHToB JI.M. MenzaeneeBa u 0coOCHHOCTH
2.1 CTpoeHHUsI aToMOB. PU3NYECKHE CBOWCTBA HEMETAIIOB. AJUTOTPONHS HEMETAIOB (Ha MpUMEpe KHUCIOpoAda, cepbl, (hocdopa u
yriepojia)
2.2 XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJloOTEHOB, CEpbI, a30Ta, docdopa, yriepona U KpeMHUS) U UX COSAUHECHHMA




(OKCHIOB, KUCJIOPOJICOACPIKAIIUX KUCIIOT, BOJOPOIHBIX coeuHeHUl). [I[ppuMeHeHne BayKHEHIITUX HEMETAIIJIOB M UX COSUHEHUHN

Mertamibl. [lonoxxkenue metawoB B Ilepuogmdeckoit cucreme xumuueckux snemeHToB [[.M. MenneneeBa. OcoOeHHOCTH

2.3 CTPOCHHS DJCKTPOHHBIX 000J04YeK aroMoB MeTamuioB. OOmme ¢usnueckue cBoiictBa MeTauioB. CIaBel METAIJIOB.
DNEKTPOXUMHUUECKUH psil HAIIPSHKEHUH METaIIOB
24 XUMHYECKUE CBOMCTBA BaXKHEHIINX META/UIOB (HATpUM, KaJIUi, KaJblMi, MAarHUM, aJlOMUHHM, IUHK, XPOM, JKeJIe30, Melb) U UX
' coenuHeHni. OOIEe crrocoObl MOTydeHUs MeTaIIOB. [IpiMeHeHHEe METAJITIOB B OBITY M TEXHUKE
2.5 I'eHeTnueckas CBsI3b HEOPraHUYECKUX BELIECTB, MPUHAIICKAIIMX K Pa3JIMYHBIM KJIaccaM
3 XHMUS U )KU3HDb
31 Ponp xumum B 00ECHEYEHHUH JKOJIOTHYECKOW, YHEPreTHUSCKON W MUIICBOW O€30MacHOCTH, Pa3BUTHH MEIUIUHBL [loHsATHE O
' Hay4HbIX METOJIaX MO3HAHUS BEILIECTB U XUMUYECKUX PEAKLIUN
[IpencraBienust 06 OOMIMX HAYYHBIX TPUHIIUIIAX POMBIIIEHHOTO MOTYYSHHs BXKHEHUIIIUX BellecTB. YeloBeKk B MUpPE BELIECTB U
3.2 MaTepHalioB: Ba)KHEHIINE CTPOUTEIbHBIE MaTepUaibl, KOHCTPYKLIMOHHBIE MaTepUalibl, KPACKHU, CTEKIIO, KEpAMHUKA, MaTepUabl JJIs
AIIEKTPOHMKH, HAHOMATEepUAaJIbl, OPraHUUYECKHE U MUHEPAIbHBIE yI0OpEeHUSI
33 XuMHs ¥ 310pOBbE YeJOBEKa: MpaBWiIa UCIOIb30BAaHUS JIEKAPCTBEHHBIX MPEmapaToB, MpaBuia 0€30MacHOr0 HMCMIOIb30BaHUS

npenapaToB OBITOBON XUMUU B NMTOBCETHEBHON KU3HU




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., OctpoymoB U.I'., CnankoB C.A. AxunonepHoe o61miectBo «3narenbcTBo

«HpOCBCHICHI/IG»

» Xumus. 11 xnacc. 'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A. AkimoHepHoe o61iectBo «3naTenbcTBo

«IIpocBemieHue

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Metoauueckue nocoOust 1Jist yauTens

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

IHOK, OO0 «Mo06uipHOE 3IeKTPOHHOE 00pa30oBaHUE»
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