[Tpunoxenue 1.

2.1.12. ®enepasbHas padouyas nporpaMma 1no yueOHoMy npeamMery «XuMus»
(YriryOJieHHbIH YPOBEHB).

118. ®enepanbHas pabouass mporpamma IO y4eOHOMY MpeIMeTy «XUMUsD»
(yriryOn€HHbBIN yPOBEHb).

118.1.®enepanbHas pabouass mporpamMma MO y4eOHOMY NpeIMeTy «XUMUsD»
(yriyOnénnblii ypoBeHb) (mpenmMerHas o0nacTh «EcTecTBEeHHO-Hay4yHBIE MPEIMETHI»)
(manmee COOTBETCTBEHHO - IMporpamma M0 XUMHH, XUMHUS) BKJIIOYAECT MOSICHUTEIbHYIO
3aMHCKY, CO/IepKaHue O0ydeHHUs], TIIaHUPYEMbIE pe3yJIbTaThl OCBOCHUS MPOrpaMMBbl 1O
XUMUMU.

118.2.ITosicHuTenbHas 3alydCcKa OTpakaeT OOIMEe MW U 3aJaud HU3yYCHHS
XUMUH, XapaKTEPUCTUKY TIICUXOJOTHMUYECKUX MPEANOCBUIOK K €€ HW3YYEHHIO
OOy4YarOIIMMHCS, MECTO B CTPYKType y4eOHOTO IUIaHa, a TaKXkKe MOAXOAbl K OTOOpY
COJIEp)KaHMs, K OIPEJEICHUIO IUIAaHUPYEMbIX PE3yJbTaTOB U K CTPYKType
TEMaTUYECKOTO IIJIAaHUPOBAHMSL.

118.3.Conepxxanue oOydeHUsI PACKPBIBAECT COJEPKATENbHbIC JIMHUU, KOTOpHIE
IpeajaratoTcs Uisl 005A3aTeIbHOTO M3YUYEHHUS! B KAXKJOM KJIACcCe Ha YPOBHE CPEIHETrO
oO1ero ooGpazoBaHusl.

118.4.ILtanupyemMble pe3yabTaTbl OCBOCHHUS MPOTPAMMBI MO XMMHUHU BKIIKOYAIOT
JUYHOCTHBIE, METalpeJMETHbIE Pe3yJbTaThl 3a BECh NEPHOJ OO0yueHHs Ha YPOBHE
cpelHero oo1Iero o0pa3oBaHus, a TaKXKe MPEeIMETHbIE TOCTHKEHHUSI 00y4YarolIerocs 3a
KaKIpld 1O oO0yueHus. HaydHo-MeToauyecko OCHOBOM Il pa3pabOTKH
IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS IMPOTrpaMMbl MO XUMHUHU IJISI YPOBHSI CPEIHETO
o011ero 00pa3oBaHus ABJISETCS CUCTEMHO-EATEIbHOCTHBIN MOIXO0/.

118.5.1TosicHuTenbHas 3aMucKa.

118.5.1. [Iporpamma o XuMuu Ha YPOBHE CPETHETO OOIIET0 00pa30BaHUS

pa3paboTaHa Ha OCHOBE TpeOOBaHUW K pe3yJibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MpPOrpaMMbl CpeAHEro oOmiero oOpa3oBaHUs, NPEICTABICHHBIX B
dI'OC COO.

118.5.2. XVMHUS Ha YPOBHE YIIIyOJIIEHHOTO N3YUYEHUS 3aHUMAET BaXKHOE MECTO

B CHCTEME €CTECTBEHHO-HayuyHOro oOpaszoBaHus yuammuxcsa 10-11 xmaccos.
N3yuenne npeaMera, peanuzyeMoe B YCIOBUIX udPpepeHIIMPOBAHHOTO, TPOPUIBLHOTO
oOydeHus, Npu3BaHO oOecTedYuTh O0O0IIe00pa3oBaTEILHYI0O U OOIICKYJIbTYPHYIO
MOJATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOJUMYIO JUIsl aJanTald HX K OBICTPO
MEHSIOIIUMCS YCJIOBUSIM KU3HU B COIUYME, a TAKXKE JIUIS IPOJOJKEHUsT  00y4YeHus

B OpraHu3anusx npodeccuoHaIbHOTO 00pa30BaHus, B KOTOPHIX XUMUS SIBISETCS
OJIHOW U3 IPUOPUTETHBIX JUCUUILIMH.

118.5.3. B nporpamme no XxumMuu Ha3zHauY€HHUE MpeaMeTa « XUMUSD) MOITYy4YaeT
NOJIPOOHYI0 MHTEPIPETAIMIO B COOTBETCTBUU C OCHOBOIIOJIATAIONIMMHU TOJIOKEHUSIMU



®I'OC COO o B3auM000OyCIOBIEHHOCTH II€JICH, COACPKAHUS, PE3YIHTATOB 00yUEHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB. CBUIETENHCTBOM TOMY SBIISIOTCA
CIIEYIOIIKE BHIMOIHIEMbIE IPOTPAMMOM 110 XUMUU (PYHKITHH:

MH(OPMAIIMOHHO-METOIMYECKAs], pealin3alys KOTOpOi 00eCIeunBaeT NOJyUYEHNe
NPEACTABICHUS O LENAX, COAEepKaHWU, OOUIell cTpaTernu OOy4YeHUs, BOCHUTAHUS U
pa3BUTHs OOY4YaIOIIMXCA CPEACTBAMHU IPEIMETa, W3YyYaeMOIo B pamMKax KOHKPETHOTO
npodus;

OpraHu3alMOHHO-TIAHUPYIOIIAsl, KOTOpas MpelyCMaTPUBAET ONpEeIICHHE:

OPUHIIMIIOB CTPYKTYPUPOBAHUS W TOCIEIOBATEIBHOCTH H3Y4YEHUS Yy4eOHOTro
MaTepuaia, KOJUYeCTBEHHBIX U KaYECTBEHHBIX €0 XapaKTePUCTHK;

HOJIXOJI0B K (POPMHUPOBAHUIO COJIEP)KATEIBHON OCHOBBI KOHTPOJIS M OLICHKH
00pa30BaTeNbHBIX JOCTHKEHMH OO0y4arolmMxXcs B paMKaX WTOTOBOM aTTecTaluu B
(dbopMe eMHOTO rOCYJapCTBEHHOTO 3K3aMeHa M0 XUMHUH.

118.5.4. [Iporpamma asist yriayGiI€HHOTO U3yUeHUs! XUMUU:

YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEpKAaHHE, 00s3aTeabHOE IS
U3Y4YEHUs] B paMKaxX OTAEJbHbIX NpoQuieH, NpelyCMaTpPUBACT pACIPEICICHUE MU
CTPYKTYPUPOBAHHE €0 0 KJIAcCaM, OCHOBHBIM CO/IEPKATEIbHBIM JTUHUSAM/pa3iesamMm

Kypca,

Ta€T MPUMEpPHOE pachpeeneHrue y4eOHOrO BPEMEHH, PEKOMEHAYEMOIo s
U3YYEHUS OTIIEIbHBIX TEM;

npeajaraeT NpUMEpPHYIO MOCIeI0BATEIbHOCTh U3YUEHHUsS] yueOHOro MaTepuaia ¢
y4€TOM JIOTUKH [MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

JAET METOJIMYECKYI0 HMHTEPHPETALMIO LEJIeW M 3a1ad U3y4YeHHs NpeaMera Ha
yrayOnEHHOM YPOBHE C Y4E€TOM COBPEMEHHBIX HPHOPUTETOB B CHUCTEME CPEAHETrO
o0miero oOpa3oBaHusi, COJEPKATENbHON XapaKTEPUCTUKH IIAHUPYEMBIX pPE3yIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30BaTEIbHOW MPOTPAMMBI CPEIHETO 00Iero oOpa3zoBaHUs
(INYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TAKKE€ C YYETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATEIbHBIX JEHCTBUI O0OYyYalolerocs MO OCBOCHUIO COJEp KaHUs
npeaIMeTa.

118.5.5. Ilo BceM mno3umMsaM B HOporpaMMe IO XUMHHM IPELYyCMOTpPEHa
MIPEEMCTBEHHOCTh C 00YUYE€HHEM XMMHUHU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHMUsI.

118.5.6. [Iporpamma MO XHMHH CIy)KUT OPUEHTHUPOM JUISI COCTABJICHUS
aBTOPCKUX pabo4MX MporpaMm. 3a mpeaenamMu YCTaHOBJICHHOW MPOrpaMMOM 10 XUMHUU
o0si3aTeNIbHON  (MHBApUAHTHOM) COCTaBJISIONIEH COAepX aHUs ydeOHOTO TpenMeTa
«Xumus» 0ocTaéTcsi BO3MOXKHOCTh BHIOOpA €r0 BapUaTUBHOW COCTaBISAIONICH, KOTOpas
JOJDKHA ONPENENATbCI B COOTBETCTBUM C HANpaBiICHHUEM KOHKPETHOTO MNpoQuis
oOydeHusi. ABTopamMu pabo4MX MPOrpaMM MOKET OBITh MPEMIOKEH WHOM MOAXO0Hd K
CTPYKTYpPUPOBaHHUIO Y4eOHOTO0 MaTepuaia U MOCIEeJOBATEIbHOCTH €r0 N3Y4YeHHsI, CBOE
BUJICHHE MyTeH U cOcO00B (POPMUPOBAHUSA CUCTEMBI IPEIMETHBIX 3HAHHUM, YMEHUN U



BUJIOB yUe€OHOU JEATEIbHOCTH, a TAKXKE CUCTEMBI CIIOCOO0B M METOJUYECKUX MPUEMOB
M0 Pa3BUTHUIO U BOCIUTAHUIO 00YYArOIINXCS.

118.5.7. B cootBercTBUM ¢ KOHIENTyadbHbIMU nonoxeHussMu @I'OC COO o
Ha3HAYEHUU TMpeAMETOB 0a30BOro M  yIIIyOJIEHHOIO ypOBHEM B  CHCTEME
nuddepeHMpoOBaHHOTO O0Y4YEeHHUSI HA YPOBHE CPEIHEr0 OOLIEro 0Opa30BaHUS XUMUS
Ha ypOBHE yriayOJNE€HHOTO M3y4YeHHUs HAlpaBJIeH HA pealn3alyio NPEeeMCTBEHHOCTH C
MOCJIEAYIOUIMM 3TAalOM MOJIYYEHUSI XMMHUYECKOTo OoOpa3oBaHMs B paMKax H3yUEHHUS
CTHCIMATBHBIX E€CTECTBCHHO-HAYYHBIX W XHMHUYECKHX JWCIMIUIMH B BYy3aX U
OpraHu3alusiax cpeaHero npodeccruoHanbHOro oOpazoBaHus. B 3Toil cBsizu H3ydeHHe
npeaMera « XuMHUsh» OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA PacIIMpPEHUEe U yIriryOlieHne
TEOPETUYECKOW W  TMPAKTHUYECKOW  MOATOTOBKM  OOYYalOIIMXCS,  BbIOpABIIUX
onpenenéHHbli mpoduiab oOydeHus, B TOM YHUCIIE C MEPCIEKTHBOW MOCIEAYIOIIEro
NOJyuYeHUs XMMHUYECKOro oOpa3oBaHMs B OpraHu3alusax MNpoQPecCHOHAIbHOIO
obpazoBanus. B cBere Tpeboanmnit ®PI'OC COO K IUIAaHUPYEMBIM pe3yibTaTaM
OCBOEHHUSI OCHOBHOI 00pa30BaTeIbHOW MPOTrpaMMbl CpeIHEro ooiiero obpazoBaHUS
U3Yy4YEHHUE NpeaMeTa « XMMHUSD) OPUEHTHPOBAHO TAKXKE HA PEIICHHE 3a/1a4 BOCIIUTAHUS U
COLIMAIBHOTO pa3BUTHA oOyyarouuxcs, Ha (opMupoBaHUE y HUX
OOLIEMHTEIUIEKTYa IbHbIX YMEHUN, YMEHUN paluoHAIM3alMi ydyeOHOro Tpyla u
0000IIEHHBIX crioco0o0B JIeSITeILHOCTH, AMEOIINAX MEXKIUCIUTUTMHAPHBIM,
HAJMNPEIMETHBIN XapakTep.

118.5.8. XUMHS Ha YPOBHE YIiyOJEHHOTO W3YUCHMs BKIIOUYAET YITyOaEHHbIE
Kypchl - «Opranuueckas xumus» U «OOmas u HeopraHuyeckas xumusi». l[lpu
OIpE/EICHUH TMOAX0/J0B K OTOOpPY M CTPYKTYpHOM OpraHu3allid COJIEp)KaHUs ITHX
KypCOB B IpOrpaMMe MO XHMHUHU 3a OCHOBY HpuHATHI nonoxenuss ®I'OC COO o
pa3nuuusx 0a30BOT0 U yriyOJaEHHOTO ypOBHEHN U3yUeHUs IpeaMeTa.

118.5.9. OcHoBy conepxaHusi KypcoB «Oprannueckast xumus» u «O0mast u
HEOPraHWYECKass XUMUS» COCTABIIIET COBOKYITHOCTh IPEIMETHBIX 3HAHUW U yYMEHMWIA,
OTHOCSALIUXCS K 0a30BOMY YPOBHIO M3YUEHUS IPEAMETA. DTa CUCTEMA 3HAHUH MOJIy4aeT
ONpENENEHHOE TEOPETUUYECKOE JOMOJHEHHUE, I103BOJISIONIEE OCO3HAHHO OCBOMTH
CYLIECTBEHHO Oouyibliui 00BEM (pakTosornueckoro marepuana. Ha yrmyOnénnom
YpPOBHE H3yuy€HHUs MpeameTa olecreyeHa BO3MOXHOCTh 3HAYMTENIBHOTO YBEIUYEHUS
o0bEMa 3HAHUN O XUMHUYECKUX DJIEMEHTaX M CBOMCTBAX HUX COEAMHEHUN Ha OCHOBE
pacuIMpeHus U yriryOJieHHs MPEeACTaBICHU O CTPOCHUH BEIECTBA, XMMHUECKOU CBS3U
U 3aKOHOMEPHOCTSIX TNPOTEKAHMsI PEAKIUH, pacCMaTpPUBAEMBIX C TOYKU 3pPEHHUS
XUMUYECKOW KHHETHMKH WU TepMOJUHAMUKH. 3ydeHue mnepuoanyeckoro 3akoHa W
[Tepuoanueckoil cUCTEMbl XMMHUYECKUX DSJIEMEHTOB Oa3upyeTcs Ha COBPEMEHHBIX
KBAHTOBOMEXAaHUYECKUX IMPEACTaBICHUSIX O CTPOCHHU aToMa. XHUMHUYECKas CBS3b
OOBSICHSIETCSI C TOYKH 3PEHMSI SHEPreTUYECKMX H3MEHEHHH Mpu e€ o0pa3oBaHUU U
pa3pylIeHNH, a TaKKEe ¢ TOUYKHU 3pEHHsI MEXaHU3MOB €€ oOpa3zoBaHus. 3yueHue TUIIOB



peakiuii omoJHSAETCS (POPMUPOBAHUEM NPEACTABICHUNH 00 3IEKTPOXUMUYECKUX
Ipoleccax M AJIEKTPOJIU3€ PACIUIaBOB M PacTBOPOB BEIIECTB. B Kypce opraHuyeckon
XUMHH TIPU PAaCCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH COEIMHEHUN yaemnseTcs: ocoboe
BHUMAaHHE BompocamM 00 3JIEKTPOHHBIX 3(P(eKTax, 0 B3aUMHOM BIIUSHHH ATOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIHi.

118.5.10.  Ocoboe 3HaueHuWEe UMEET TO, YTO Ha COJEpKAHHE KYypCOB XUMHUHU
yIiyOJNEHHOTO YPOBHS M3Y4YEHHUs MJisl KJIAcCOB oOmpenenéHHoro mpoduiis (rjIaBHbIM
0o0pa3oM Ha UX CTPYKTYpYy M XapakTep IOMOJHEHUH K 00Ilei cucreme MmpeaMeTHBIX
3HAHMM) OKa3bIBAIOT BIIUSHHME CMEXKHBbIE NMpeAMeThl. Tak, Hampumep, B COAEp>KaHUU
npeaMeTa Juisi KJIacCOB XUMHUKO-(pu3ndeckoro mnpoduis Ooniblioe 3HauyeHue OyayT
UMETh 3JIEMEHTB yueOHOro Marepuana no oodmei xumuu. [Ipu uzydyenuu npeamera B
JAHHOM CJy4yae akIeHT OyJeT ciellaH Ha OOIIHOCTh METOJOB IO3HaHUS, OOUTHOCTD
3aKOHOB M T€OPU B XUMHH U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAas Teopus (MOJIEKYJIsIpHas
Teopusi B (PU3UKE), 3aKOHBI COXPAHEHHUS] MACChl U PHEPIUU, 3aKOHBI TEPMOJMHAMUKH,
AIIEKTPOJIN3a, IPEICTABICHUS O CTPOEHUHU BELIECTB U APYTOE.

118.5.11. B coxepkanuu mnpeaMera sl KJIACCOB XUMHUKO-OMOJIOTHYECKOTO
npoduiia OoNbIIMK yAETbHBIIA BeC OyJeT UMETh OpraHudeckas Xxumus. B stom cimydae
NPENOCTaBISAETC  BO3MOXHOCTb Il Ooyiee  OOCTOSATEIBHOTO  PacCMOTPEHUS
XUMHUYECKOW OpraHu3alid KJIETKH KakK OMOJOTMYECKON CHUCTEMBI, B COCTAaB KOTOPOMl
BXOJIAT, K IPUMEPY, TAKUE CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JTUIUIbI, OCJIKU, YTIIEBO/IbI,
HYKJIEMHOBBIE KHCJIOTBI W Apyrue. lIpm 3TOoM 3HaHMS O cCoCTaBe M CBOMCTBAx
MPEACTABUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIIYXKAaT OCHOBOM ISt
U3YYEHHUs CYIIHOCTH MPOLECCOB (POTOCUHTE3A, JbIXaHUs, TUIIEBAPEHUS.

118.5.12. B mmane ¢hopMHpOBaHUS OCHOB HAYYHOTO MUPOBO33PEHUS, OCBOCHUS
OOIIEHAay4YHbIX METOJOB IO3HAHUS U ONbITA MPAKTUYECKOIO NMPUMEHEHHS] HayYHBIX
3HAaHMM H3ydeHHE IMpeameTa «XHMHS» Ha YINIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3X C yUeOHBIMU MPEIMETaMH, BXOSIIUMU B COCTaB MPEIMETHBIX
obOnacteil «EcTecTBEeHHO-Hay4YHbIE NOpeaAMETb», «Marematnka W HWH(DOpMATUKa» H
«Pycckuii sI3bIK U JIATEpATypay.

118.5.13.  Ilpu wusydyeHun yudeOHOro mnpeamera «XUMHUS» Ha YIIyOJIEHHOM
YPOBHE TakKe, KaKk Ha ypOBHE OCHOBHOTO U CpeaHero oodiiero oOpazoBaHus (Ha
0a30BOM ypOBHE),

3aJlayeil MepBOCTENEHHON 3HAYMMOCTU SBJsIETCS (OPMHUPOBAHHME OCHOB HAyKHU
XUMHUH KaK 00JacTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHUYECKOW EATEeTbHOCTH
YEeJI0BEKa U OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpbl. PemieHue 3toil 3amaun Ha
yriayOnEHHOM YpOBHE M3yU€HHUs IpeaMeTa MpelroJiaraeT peaiv3aluio TakuxX Lesei,
KaK: (OpMHUpPOBAHUE MPEACTABICHUI:

O MaTepuajbHOM E€IMHCTBE MHUpPA, 3aKOHOMEPHOCTSAX W MTO3HABAEMOCTHU SIBICHHI
OpPUPOABI, O MECTE XMMHUU B CUCTEME E€CTECTBEHHBIX HAyK W €€ BeAylled poju B



00eCIeYeHNN YCTOMYMBOTO PA3BUTHUSI  YEJIIOBEUECTBA: B  pEHICHUU MpodIeM
AKOJIOTHUYCCKOM, YHEPreTHYEeCKOM M THUIICBON OC30IMaCHOCTH, B Pa3BUTHH MEIUIIHEI,
CO3JaHWHM HOBBIX MAaTEpPHAIOB, HOBBIX WCTOYHUKOB DJHEPrUU, B 0OECIeUeHUU
palMOHAILHOIO MPHUPOJIONOIB30BaHUS, B (DOPMUPOBAHUM MHPOBO33PEHUS U OOLIEH
KYJbTYpbl YEJIOBEKa, a TaKXE JKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOHOM CPEJIE;

OCBOCHUE CHUCTEMBbI 3HAHWH, JICKAIIMX B OCHOBE XUMHMYECKOM COCTaBIISIOLICHU
€CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIAMEHTAJIbHBIX MMOHATHHI, 3aKOHOB U TEOPUIA
XUMUH, COBPEMEHHBIX IMPEIACTABICHUN O CTPOCHUH BEILIECTBA HA PA3HBIX YPOBHAX -
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJIMOJEKYJISIPHOM, O TEPMOJUHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XMMHUYECKUX PEaKUui, O XUMHUYECKOM
paBHOBECHUM, PACTBOPAX M JUCIEPCHBIX CUCTEMaX, 00 OOIIMX HAyYHBIX MPUHITUIIAX
XUMHUYECKOTO MTPOU3BOJICTBA;

dbopmupoBaHre y OOYYaIOMMXCS OCO3HAHHOTO TMOHUMAaHUs BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMUYECKUX 3HAHUN I OOBSCHEHUS KIIOYEBBIX HICH HW MpoldiieM
COBPEMEHHOW XUMHUHU, sl OOBSCHEHUS W MPOTHO3UPOBAHUS SIBICHUM, HMEIOUIUX
€CTECTBEHHO-HAYUYHYIO TMPUPOAY; TPAMOTHOTO pEIICHUs] TMPOOJIeM, CBSI3AHHBIX C
XMMMEN, IPOTrHO3UPOBAHMS, aHAJIM3a U OLECHKU C IIO3ULMH DKOJOIMYECKON
0€30MacHOCTU TMOCEJCTBUN OBITOBOM U NMPOU3BOJACTBEHHOW JEATEIIBHOCTH YEJIOBEKA,
CBSI3aHHOW C XHUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIL30BAaHUEM U IepepadOTKON
BEILIECTB;

yriyOJieHre MpeACTaBICHU O HAyYHBIX METOAaX MO3HAHUS, HEOOXOIUMBIX IS
MPUOOPETEHUST YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSCHEHUS XUMUYECKUX
ABJICHUH, UMEIOIINX MECTO B IPUPO/IE, B MPAKTUUECKON IEATEIbHOCTH

Y TIOBCEJHEBHOM KU3HU.

118.5.14. B r1uadHe peanu3alvd [EPBOOYEPEAHBIX BOCHUTATEIBHBIX U
pa3BUBAOIINX (YHKIUN LEJIOCTHOM CHCTEMBI CpPEIHEro oO0IIero oOpa3oBaHHs MpPH
M3YUYECHUM TMpeaMeTra «XUMHS» Ha YrIyOJIE€HHOM YPOBHE OCOOYIO aKTyalbHOCTh
MpUOOPETAIOT TAKKUE 1IENIH U 33]1a4H, KaK:

BOCIIUTaHUE YOEXKAEHHOCTH B MO3HABAEMOCTH SIBICHUM TPUPOJIbI, YBAXKEHUS K
MpOIIECCy TBOpUYECTBAa B OOJACTU TEOPETUUYECKUX W TMPHUKIAIHBIX HCCIIEAOBaHUN B
XUMUHU, (POPMUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMU K OOYYEHHIO U MTO3HAHUIO, CIOCOOHOCTEHM K CAMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOEHUS 00IIIEYEIOBEUECKHUX [IEHHOCTEMH;

pa3BUTHUE TIO3HABATEJIBHBIX HMHTEPECOB, HWHTEIUIEKTYaJIbHBIX W TBOPYECKHUX
criocoOHOCcTe oOywarommxcs, (OPMHUPOBAHHE Y HHUX CO3HATEIIPHOTO OTHOIICHHUS K
caM000pa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUI0O KaK YCJIOBHIO YCIEITHOM



npoeCCUOHATBbHOW U OOILIECTBEHHOW AESITETbHOCTH, OTBETCTBEHHOIO OTHOIICHUS K
CBOEMY 37I0POBBIO U MOTPEOHOCTHU B 3I0POBOM 00pase *KHU3HU;

dbopMupOBaHHE YMEHUN U HABBIKOB Pa3yMHOTO MPUPOJIONOIH30BAHUS, PA3BUTHE
DKOJIOTHYECKON  KYJbTYpbl, = IPHOOpPETEHHE  OMbITa  OOIIECTBEHHO-NOJE3HON
DKOJIOTHYECKOM JESATENBHOCTH.

118.5.15.  OO0miee yucno 4yacoB, pEKOMEHJIOBAHHBIX ISl U3YYEHHUS XMMHUHU Ha
yriryosieHHoMm ypoBHe, — 204 gacoB: B 10 knacce — 102 yaca (3 gaca B Hegeno), B 11
kiacce - 102 yaca (3 gaca B HeJIeNI0).

118.6. Conepxanne oOydenus B 10 kiacce.

118.6.1. Opranuyeckast XUMusl.

118.6.1.1. Teopernueckue OCHOBBI OPraHUYECKON XUMUHU.

[IpenMeT u 3HaUEHUE OPraHMYECKON XMMMHU, MPEACTaBICHHE O MHOrooOpa3uu
OPTaHUYECKUX COCIUHECHUN.

DNEeKTPOHHOE CTPOEHHUE aTOMa yIiepoaa: OCHOBHOE U BO30YKIEHHOE COCTOSHUSI.
BaneHTHblE BO3MOXXHOCTM aToMa YIJIEpoJa. XHWMHYECKas CBSI3b B OPraHUYECKHUX
COEIMHEHUAX. Tumbl TUOpUAM3AalLMM AaTOMHBIX opOuTanell yriepoaa. MexaHU3MBbI
o0pa3oBaHUsg KOBAJICHTHOW CBA3M (OOMEHHBIH M JIOHOPHO-aKUENTOPHbINA). Tumsl
MEepPEKPHIBAHUSI aTOMHBIX OopOuTaneld, o- u s-cBsi3u. OnuHapHas, JBOMHAs W TpOWUHAs
cBs3b. CrocoObl pa3pbiBa CBsI3e B MoJieKyjdax opraHudeckux BemecTB. [lonsarue o
CBOOOJIHOM pajivKaie, Hykjieo(uie u JIeKTpoduIe.

Teopust cTpoeHus: opraHndeckux coeanHeHnii A.M. ByTiiepoBa U COBpEMEHHbIE
MPEACTABICHUS. O CTPYKTYpE MOJEKYJ. 3HAUYEHHWE TEOPUH CTPOCHUS OPraHUYECKUX
coelMHEeHU. MosekyisipHble U CTpYKTypHbIe (GopMyibl. CTpyKTypHBIE (OPMYJIBI
pa3IUYHBIX BUJIOB: pa3BEPHYTAsA, COKpAILIEHHAs, CKEJIETHAs.

N3omepust. Buabl n3oMepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnextpoHHbIe Y(D()EKTHI B MOJIEKYJIaX OPTaHUIECKUX COCTMHEHUN (MHIYKTUBHBIM
U ME30MEpHBI 3 (HEKTHI).

[IpencraBnenne o Kkinaccupukaluu OpraHudeckux BemiecTB. I[loHatne o
¢yHkunoHanbHOM rpynmne. I'omosorus. ['omonorumueckue psapl. CuctemaTudeckas
HOMeHKatypa oprannueckux coenuHeHudt (IUPAC) u TpuBHalbHBIE Ha3BaHUS
OTAEJIbHBIX IIPEICTABUTEIIEH.

Oco0OeHHOCTH M KJIacCU(PUKALMS OpPraHuyecKux peakiuui. OKUCIUTENIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPraHUYECKOW XUMUH.

OKCIEpUMEHTAIbHbIE METOJbl M3Y4YEHUs BEIIECTB M UX MPEBpallCHUN:
O3HaKOMJIECHHE C oOpasllaMH OPraHMYECKHX BEIIECTB M MaTepHallaMd HAa MX OCHOBE,
ONBITHl IO MPEBPALICHUIO OPraHUYECKUX BEIIECTB NPU HArpeBaHuUU (IUIABIICHHUE,
oOyrivBaHHE€ W TOpPEHHE), KOHCTPYHUPOBAHUE MOJENEeH MOJIEKYyJ]l OpPraHMYeCKUX
BEILIECTB.

118.6.1.2. YrieBogoposbl.



Ankanbl. ['oMonornueckuid psja aakaHoB, oOmas QopMmysa, HOMEHKJIATypa M
U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ allkaHOB, Sp-
ruOpuan3anus aTOMHBIX OpOWTane yriepoma, oO-CBsi3b. DU3NYECKHE CBOWCTBA
aJIKaHOB.

XUMHUYECKHE CBOWCTBA AQJIKAHOB: PEaKUUM 3aMEUICHUS, HW30MEpHU3alINH,
JIETUIPUPOBAHUS, LIMKIIU3ALINH, TUPOIN3a, KPEKUHTa, TOPEHUS.

Haxoxpaenue B npupoje. CriocoObl MOTydYeHHs U TPUMEHEHHE aJIKaHOB.

[uxnoankauel. O6mas hopmysia, HOMEHKIaTypa u uzomepusi. OcoOeHHOCTH

CTPOCHHS M XHUMHYECKUX CBOWCTB MaybIX (IMKJIOMPOIAH, LHUKIOOyTaH) U
OOBIYHBIX (LIMKJIOTEHTAH, IIMKJIOreKcaH) IMKiIoankaHoB. CrnocoObl TOJy4YeHUS W
MIPUMEHEHHE ITUKIOATKAHOB.

Ankensl. ['oMonornueckuii psia ajdkeHoB, oOmas ¢opmylia, HOMEHKJIATypa.
DIEeKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJI aJKECHOB, 3P2-THOPHIM3AIIHS
aTOMHBIX opOuTanei yriepoaa, o- u J-cBs3u. CTpyKTypHas W reoMeTrpudeckas (Iuc-
TpaHc-) nzoMepus. Pu3nyecKre CBOMCTBA AIKEHOB.

XUMHAUYECKHE CBOMCTBA: PEAKIHMMU MPUCOCAUHEHHUS, 3aMEIICHUS B a-TOJIOKEHUE
IIpU  JBOWHOW CBA3M, IMOJUMEpU3auuMu W OKucieHus. [lpaBmiio MapkoBHHKOBA.
KauecTBeHHbIE peakiy HA JBOWHYIO CBS3b.

Crioco0Obl MOJTy4eHUsI ¥ IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukamus ankaJaueHoOB (CONMpsDKEHHBIE, H30JMPOBAHHBIC).
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XMMUYECKHX CBOUCTB COMNPSHKEHHBIX JTHCHOB,
1,2- u 1,4-npucoenunenue. I[lomuMepuzainus conpspkEHHBIX aueHOB. CrocoObl
MOJYy4YCHHUS U TPUMEHEHUE AJIKAIUCHOB.

Ankunbl. ['oMojornueckuii psi ankuHOB, oOmIas (opmyina, HOMEHKIATypa M
n3oMepus. ODJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJIKUHOB, Sp-
ruOpuaN3ays aTOMHBIX opOuTasneit yrinepoaa. @u3ndeckne CBOMCTBA AIKUHOB.

XUMUYECKHE  CBOMCTBA:  pEakUWW  MPUCOCIUHEHUS, JUMEpHU3alUA U
TpUMEPU3ALMH, OKHCIEHUA. KucmoTHble CBOWCTBA alKMHOB, MMEIOIIMX KOHIEBYIO
TPOMHYIO CBsI3b. KaueCcTBEHHBIE peaKMy Ha TPOMHYIO CBS3b.

Crioco0Obl MoJTy4eHusl U MPUMEHEHUE aJTKUHOB.

ApomaTtuueckue yrieBoJopojbl (apeHbl). ['oMooruueckuit psii apeHoB, oO1as
dbopmysia, HOMEHKJIATypa U HU30MepuUsl. IJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI OeH30i1a. DU3nyeckre CBOMCTBa apEHOB.

XHWMHUYECKHE CBOMCTBa OEH30Jla M €ro TOMOJIOTOB: pEeaKIMK 3aMEIICHUs B
OCH30JIbHOM KOJBIIE W YIJEBOJOPOIHOM pajJHKajle, PEaKIUH MPUCOSTUHCHHUS,
OoKHciieHne TromoJioroB Oen3oma. [IpencraBieHue 00 OpPHEHTUPYIOIIEM JACHCTBHUH
3aMecTuTeneld B OCH30JBHOM KOJBIIE Ha IIPUMEpe alKWIBHBIX PaJIMKaJIOB,
KapOOKCUIILHOU, THAPOKCUILHOM, aMHUHO- U HUTPOTPYIIIIBI, aTOMOB TaJIOTCHOB.

Oco0eHHOCTH XMMUYECKUX CBOMCTB cTupona. [lonumepuszanus ctupoda.



Cnoco0Obl NOy4eHUsI ¥ IPUMEHEHUE apPOMATUUYECKHUX YIIIEBOJIOPO/IOB.

[Tpuponnseiii ra3. IlomyTHeie HedTsHbIe Ta3pl. HedTh u €€ MPOMCXOKICHUE.
KaMeHHBII yroib U MPOAYKTHI €ro mepepadoTKH.

CrniocoObl mepepaboTku  He(THU: IEPErOHKA, KPEKUHT (TEPMUYECKUH,

KaTaJIMTUYECKUi), puPopMuHr, nuponus. [Ipoaykrsl nepepa®oTku HePTH, HX
MIPUMEHEHHE B MIPOMBIILJICHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXAY PA3TMUYHBIMU KJIACCAMU YTIIEBOAOPO/IOB.

DNEeKTPOHHOE CTPOCHHE TaJIOreHIPOU3BOIHBIX YIIIEBOAOPOA0B. Peakiuu

3aMENIeHUs TrajJoreHa Ha ruapokcorpynmny. JleiicTBHe Ha TalloreHIpOU3BOIHbBIE
BOJHOTO W CIHMPTOBOTO pacTBOpa WIENOYM. B3auMoJelcTBUE IUTaJOr€HaJKaHOB C
MarHueM M IMHKOM. Mcrosib30BaHUE TaJlOr€HNPOU3BOJIHBIX YTJIEBOJOPOJIOB B OBITY,
TEXHUKE U IPU CUHTE3€ OPraHUYECKUX BEUIECTB.

DKCIEepUMEHTAIbHBIE METO/Ibl U3yUYECHUS BEUIECTB U UX MPEBPAILCHUI: H3yUCHUE
(bU3HYECKNX CBOWCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTH), KAUYE€CTBEHHBIX PEAKIIHM
YTIIEBOJOPO/IOB PA3IMUHBIX KjaccoB (oOecrBeunBaHWE OPOMHOW WM WOIHOU BOJIBI,
pacTBOpa NepMaHraHaTa Kajius, B3aUMOJEHCTBUE alleTUIIEHA ¢ AaMMUAYHBIM PACTBOPOM
okcunma cepebpa(l)), kadecTBeHHOe OOHapyXeHUE yrjiepoja W BOJOpoJa B
OpPraHWYeCKUX BENIECTBAaX, IOJIydEHHUE OTUJIEHA U M3yYEHUE €ro CBOWMCTB,
o3HakoMJieHHEe ¢ Kojulekuusamu «Hedte» u «Yromp», ¢ oOpa3uaMmu IUIacTMace,
Kay4yKOB M PE€3UHBI, MOJICIIMPOBAHUE MOJICKYJT YIJIEBOAOPOIOB U TaJIOTEHITPOU3BOIHBIX
YIJIEBOJIOPOJIOB.

118.6.1.3. Kucnopoacoaepxaiiue OpraHu4eCcKiue COeIMHEHUS.

[IpenenbHble 0oqHOATOMHBIE CIUPTHl. CTPOEHUE MOJIEKYJI (Ha MPUMEpPE METaHoja
u dta”ona). ['omonormyeckuii psia, oOmas Qopmyna, u3oMepusi, HOMEHKIATypa H
kinaccudukaiusa. DOu3nUecKre CBOWCTBA TMPENEIbHBIX OJHOATOMHBIX  CITUPTOB.
BosiopoiHbie CBSI3U MEX 1y MOJIEKYJIaMU CIIUPTOB.

XUMUYECKHE CBOWCTBA: PEAKIMU 3aMEUICHUs, JAeTujipaTallid, OKHUCICHUS,
B3aMMOJICHCTBUE C OPraHUYECKUMU U HEOpPraHMYeCcKUMHU Kuciotamu. KauecTBeHHas
peakiusi Ha OJIHOATOMHbIC CHUPTHI. JlelicTBME ATaHOJAa M METaHOJIa HAa OpPraHu3M
yesoBeka. CriocoObl OTyYeHUs U MPUMEHEHNUE OJJHOATOMHBIX CIIUPTOB.

[IpocTteie >¢upbl, HOMEHKIATypa U u3zoMepusa. OCOOEHHOCTH (PUBHYECKUX U
XUMUYECKUX CBOMCTB.

MHOroaroMHbl€ CHOUPTHI - OJTWICHIJIUKOIb MW [IHUEPUH. Du3nUecKue u
XUMUYECKUE CBOWCTBA: PEAKIMU 3aMEUICHHUs, B3aMMOJICHCTBHE C OPraHUYECKUMHU U
HEOPraHUYECKUMH KHCIOTaMU, KAue€CTBEHHAas peaKklus Ha MHOTOaTOMHBIE CHUPTHIL.
JleiicTBue Ha opranusm 4enoBeka. CrocoObl MOMydYeHUs] M IPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSAHUE THAPOKCOTPYNIbI U
6ensonbHOTO sAnpa. Gusnveckue cBoiicTBa heromna. OCOOEHHOCTH XUMUUYECKUX CBONCTB



denona. KauectBennole peaknuu Ha (enon. Tokcumunocts ¢enoma. CrocoObl
noJry4eHus 1 npuMenenne Gperona. erondopmanbaerumaaas cModa.

KapOoHunbHbIE COCAUHEHUS - albJETUAbl U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHUIBHON Tpynmbl. ['omMoliorMyeckue psabl albJIeTUI0B W KETOHOB, oOO0IIas
dbopmyiia, uzomepusi U HOMEHKIaTypa. OU3NYECKHE CBOMCTBA alIbJIETUIOB U KETOHOB.

XUMUYECKHE CBONCTBA alIbJICTUJIOB W KETOHOB: PEAKIMH MPUCOCIUHECHUS.
OxucieHue anbAeTUI0B, KAYECTBEHHBIC PEAKIIMUA Ha aliberubl. CrocoObl MOTydYeHHs
Y TIPUMEHEHHE aJIbJICTHUJIOB U KETOHOB.

OAHOOCHOBHBIE TIpelieibHbIE KapOOHOBbIE KHUCIOTHL. (OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3omepusi u HoMeHkiarypa. dusmdeckue cBoiicTBa
OJIHOOCHOBHBIX TPENENbHBIX KapOOHOBBIX KHUCIOT. BomOpogHbIEe CBA3UM MEKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT.

XHWMHUYECKHE CBOMCTBA: KHCIIOTHBIE CBOMCTBA, Peaklys dTepu(puKaIuy, peaKkiuu
C Y4acTHEM YTJIEBOJIOPOIHOIO pajuKaia.

Oco0EeHHOCTH CBOMCTB MypPaBbUHOM KUCIOTHI.

[TonsATHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT - CIOXKHBIX 3(Hpax.

MHuoroo6pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTU CBOWCTB HEMPEACNIbHBIX U
apoOMaTUYECKUX KapOOHOBBIX KHCJIOT, AUKAPOOHOBBIX KHUCIOT, THIPOKCUKAPOOHOBBIX
kucioT. [IpeacTaBurenu BeICIINX KapOOHOBBIX KUCJIOT: CT€apUHOBAs, MaJbMUTHHOBAS,
oJIeMHOBasi KUCJIOTHI. CrOCOOBI MOyYCHUS U IPUMEHEHHE KapOOHOBBIX KUCTIOT.

Cnoxunble >¢upbl. ['oMonormdeckuit psg, odmas ¢dopmynaa, H30MEpUs H
HOMEHKJIaTypa. PU3N4EeCKUe U XUMUYECKHUE CBOMCTBA: TUAPOJIN3 B KUCJIOW U IIETOYHOU

cpene.

Kupwi. Ctpoenue, ¢puznueckrue U XUMUYECKHE CBOMCTBA KUPOB: THUIAPOJIU3 B
KHCIION W 1menouHoit cpeae. OCOOEHHOCTH CBOWMCTB JKHPOB, COAEPXKAIIMX OCTATKH
HETpPEEIbHBIX JKUPHBIX KUCIOT. JKUphI B IPUPOJIE.

Mpbuia Kak coJid BBICIIUX KapOOHOBBIX KUCIIOT, KX MOIOIIIEE ICHCTBUE.

O6mias xapaktepuctuka yrineBoaoB. Knaccudukanus yrineBogoB (MOHO-, U- U
noJicaxapu/ibl).

Momnocaxapuapl: Ti0K03a, (GpykTo3a. Du3nUecKkre CBONCTBA W HAXOXKIEHUE B
npupoae. PoTOCUHTES.

XWUMUYECKHE CBOWCTBA TIJIFOKO3bI: pPEaKIMU C Y4YaCTUEM CIHUPTOBBIX U
aJbJICTUAHON TPYII, CIIUPTOBOE U MOJOYHOKHUCTIOE OpoxeHue. [I[puMeHenne ritoKo3sbl,
€€ 3HAUYCHHE B KUZHEACATEIbHOCTH OpPraHU3Ma.

Jncaxapuapl: caxaposa, MaJbTO3a. BoccranaBauBaroiiue u
HEBOCCTAHABIMBAIOIIME JAucaxapuabl. [maponu3 naucaxapuaoB. HaxoxkneHue B
MPUPOJIE U IPUMEHEHHUE.

[Tonucaxapuabl: Kpaxmaj, TJIMKOT€H W Ueuitojo3a. CTpoeHUE MaKpOMOJIEKYII
KpaxMalia, TJIMKOreHa W 1EeJUT0I03bl. DU3ndecKkre CBOMCTBA KpaxMalia M LEJUTIONO036I.



XUMHUYECKHE CBOMCTBA KpaxMaljia: THUJIPOJIM3, KAueCTBEHHAs PEaKIUsl C HOJIOM.
XWMHYECKHE CBOWCTBA IEJUTFOJIO3BI: THAPOJINA3, TMOIydeHHUE SPUPOB IEIJUTFOJIO3HI.
[TonsiTue 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIETK).

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BELIECTB U UX MPEBPAILCHUI:
PacCTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aMMOJCIHCTBHUE 3TAaHOJA C HATPUEM,
OKHUCJICHHE OTWJIOBOIO CIHMPTAa B albJIE€TUJ] HAa PACKAIEHHOM MEIHOM IPOBOJOKE,
OKHCJIEHHE HATWJIOBOIO CIHUPTa JIUXpOMATOM Kaius (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPUAIIOB), KAYECTBCHHBIC pEAKIIUM Ha aJIbJeTHAbl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u rugpoxcuaom menu(H)), peakius riauiepuHa ¢ TUIPOKCHIIOM
meau(Il), xumudeckue cCBOMCTBA pacTBOpa YKCYCHOM KHCJIOTBHI, B3aUMOJICUCTBHE
pacTtBopa IIOKO3bl ¢ rugpokcuiom Menu(Il), B3auMmomelicTBue Kpaxmaia ¢ HOIOM,
pelieHne IKCIePUMEHTAIbHBIX 3a7a4 1o TeMaM «CrupTthl U deHonb», «KapOboHoBbIe
KUCITOTHI. CIIOXKHBIE ADUPBD».

118.6.1.4. A3zorconepxaniye OpraHu4eCKue COeAMHEHUS.

AMHHBI - OpTraHWYECKHE TMPOM3BOJHBIC aMMuaka. Kraccudukamus amMHHOB:
anudaTUuecKue U apoMaTUUYECKHUE; MEepPBUYHbIC, BTOPUUYHBIE U TpeTUuHbie. CTpoeHUE
MOJIEKYJ, o0mas ¢opmysa, H30MepUs, HOMEHKJIaTypa M (U3MYECKUE CBOWCTBA.
XUMHUYECKOe CBOMCTBA anu(aTUYeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJIKUIUPOBAHUE,
B3aMMOJICHCTBUE NIEPBUYHBIX AMUHOB C a30THUCTOM KUCIOTOU. CONM AIKUIIaMMOHHS.

AHWIMH - TIPEJCTaBUTENIb aMHUHOB apoMaTthdeckoro psjaa. CTpoeHue aHWIIMHA.
B3auMHoe BiMsiHME TpyII aTOMOB B MoJieKyjie aHuinHa. OCOOEHHOCTH XUMHMYECKHX
CBOMCTB aHWIMHA. KauecTBEHHbIE peakli HAa aHUJIUH.

CriocoObl TONTy4eHUsT U TNpuUMeHeHue anudarudeckux amuHOB. [lomydenwue
aHWJIMHA U3 HUTPOOEH30Ia.

Amunokuciotel. Homenknatypa u uzomepusi. OTAenbHbIE MPEICTaBUTENHN a-
AMHUHOKHCJIOT: TJIMIMWH, allaHuH. PHU3WYEeCKHE CBOWCTBA AMUHOKHUCIOT. XUMHUYECKHE
CBOIMCTBA aMHMHOKHCIIOT KaK aM(OTEepHBIX OpPraHWYECKUX COCAMHCHHUH, pPEaKIus
MOJIMKOHJIEHCAIINKM, O00pa3oBaHWE MENTUAHOM CBs3U. buomornueckoe 3HaYEHUE
aMUHOKHUCJIOT. CUHTE3 U TUJIPOJIU3 TIETITHJIOB.

benku kak mnpupomHsie noaumepsl. [lepBuyHasi, BTOpUYHAsS U TPETHUYHAS
CTPYKTypa OelKoB. XHMHYECKHE CBOWCTBA OCJIKOB: THAPOJIMU3, JACHATypaIus,
KaueCTBEHHbIE PEAKIIMU Ha OCJIKHU.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHUs BEIIECTB M HUX NPEBpallCHUN:
pacTBOpeHHe OEJIKOB B BOJIE, I€HATYpallis OEJIKOB MPU HarpeBaHUU, IIBETHBIE PEAKIIUU
Ha O€JlKH, peHieHHe OHKCIEPUMEHTAIbHBIX 3a7ad 10 TemMaM «A30TcojepKaIiue
OpraHUYeCcKue CoeANHEHUsD U «Pacrno3HaBaHne OpraHUYEeCKUX COCTUHEHUN.

1 ]8.6.1.5. BeicOKOMOJIEKYJISIPHBIE COETUHEHMUSI.

OCHOBHbBIE TIOHATHUSI XHWMHHM BBICOKOMOJICKYJISIPHBIX COEJIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb NOJUMEPHU3ALNM, CPEIHSS MOJEKYJIspHas



Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJISIPHBIX  COECJUHEHUN -
MOJIMMEPHU3ALIMS U TTOJTMKOH/ICHCAIIHSL.

[Tomumepubie  Marepuansl.  [lmactmMacchl  (IOJMATHIIEH,  MOJHUIIPOIMIIEH,
MOJINBUHWIXJIOPU, MOJIUCTUPOII, NOJINMETUIIMETAKpUJIAT, MOJINKapOOHATHI,
noJIMATHWICHTEpeTanaT). Y Twin3anus 1 nepepadboTka miacTuka.

DnacToMepbl: HAaTypaJlbHbIM KayuyyK, CUHTETHYECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBHII). Pe3una.

Bonokna: HaTypanbHble (XJIONOK, MIEPCTh, MIENK), HUCKYCCTBEHHBbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYEeCKHE (KalpOH U JIABCAH).

OKCIEpUMEHTAIbHbIE METOJbl M3Y4YEHUs BEIIECTB M HUX MPEBpallCHUN:
O3HAKOMJIECHHE C O0Opa3lamMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, ILIaCTMACC,
Kay4yKOB, PEILIEHHE KCIIEPUMEHTAIBHBIX 337a4 10 TeMe «Pacno3HaBanue miuacTMacc u
BOJIOKOH.

PacuérHble 3anaum.

Haxoxnenue MonekymsipHO (OpMyJbl  OpPraHMYECKOTO COCOUHEHHS IO
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIMUX B €r0 COCTAaB, HAXOXIAECHUE MOJIEKYJISIPHOU
bopMyJibl OPraHUYECKOTO COEIMHEHUS M0 Macce (00BEMY) MPOAYKTOB CrOpaHwMsi, IO
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOYKTOB PEeaKIIMU U/WIIH UCXOHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYpHOM (DOpPMYJIbI OpPraHMYEeCKOro BEUIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOJIYyUYEHHMsI, ONPEICICHUE JOJIU BbIX0/1a MPOAYKTa
peaKuuu OT TEOPETUYECKU BO3MOKHOTO.

118.6.1.6. MexnpeaMeTHBIE CBSI3H.

Peanuzanusa MeXNpeIMETHBIX CBSI3€M NMPU U3yYEHUU OpPraHruYeckod xumuu B 10
KJIacCe OCYIIECTBISETCS Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAayYHbIX
MOHSATUM, TaK U TIOHATUM, MPUHSITHIX B OTAEJBbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO
[UKIIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MOHATHUSA: SIBJIEHHWE, HAy4yHBIM (pakT, rumoresa,
TEOpHs, 3aKOH, AaHalIW3, CHUHTE3, KiIaccupukauus, HaOMOIEHUE, HN3MEpPEHUE,
AKCIIEPUMEHT, MOJIEb, MOJIETUPOBAHHUE.

®uzuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKyJa,
HYHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJNO, O0OBEM, arperaTHOe COCTOSHUE BEIIECTBA,
bu3nuecKkre BeIMYUHbI, €IMHUIIBI U3MEPEHHUsI, CKOPOCTb, SHEPIHsl, Macca.

buonorusi: kieTka, opraHusM, SKocucTeMa, onocdepa, MeTadoIu3M,

HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIT MUTAHUSA, OpOXKEHUE,
dboTOoCUHTE3, IbIXaHUE, OCJIKH, YTIIEBO/IbI, )KUPBI, HYKJICUHOBBIE KUCIIOTHI, )EPMEHTHI.

['eorpadusi: nmose3Hple HCKOMAEMBbIE, TOILIUBO.

TexHoyorus: NUIlEeBble MPOAYKTHI, OCHOBBI PAllMOHATIBHOTO MUTAHUS, MOIOLIUE
CpEJICTBA, MaTE€pPUAJIbl U3 NCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

118.7. Conep>xanue o0yuenus B 11 xiacce.



118.7.1. OO01ast ¥ HeOpraHUYECKast XUMHUSI.

118.7.1.1. TeopeTnyeckrue OCHOBBI XMMHUH.

Atom. CocTaB aTOMHBIX siAep. XUMAYECKHUM 371€MEHT. M30TOmBbI.

CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAaHTOBBIE YUCIA. DHEPreTUYECKUE
YPOBHU U MOAYPOBHU. ATOMHBIE opOuTanu. Kiaccudukanus XuMMUYECKUX AJIEMEHTOB
(s-, p-, d-, f-smementsl). PacmpeneneHre 3JIEKTPOHOB MO aTOMHBIM OPOUTANISIM.
DneKTpOHHbIE KOH(UTYypalud aTOMOB SJIEMEHTOB IE€PBOr0-4e€TBEPTOrO IMEPUOJOB B
OCHOBHOM U BO30YXJEHHOM COCTOSIHUU, IJICKTPOHHBIE KOHPUTYpAIIUX HOHOB.

DJIEKTPOOTPHULIATEIILHOCTb.

[Tepunonnueckuii 3akoH U lleprnoanueckas cucreMa XuMHUYECKUX 3neMeHToB .M.
MenpeneeBa. CBs3b EPUOIUUECKOTO 3aKOHA U [lepuoinuecKkoi CUCTEMbI XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHUS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS
CBOMCTB XMMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMM IIPOCTBIX U CIIOKHBIX BEIISCTB I10
rpyImaM 1 nepuojiaMm. 3HaueHue nepuoauueckoro 3akona JI.1. Menpgeneesa.

XumMuueckass CBs3b. Buabl XHUMHYECKOM CBS3M: KOBaJICGHTHas, HWOHHad,
MeTalmdeckas. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM CBS3U: OOMEHHBIA U IOHOPHO-
aKIENTOPHbIA. OJHeprus W JUIMHA CBs3W. lloASpHOCTB, HANpaBIEHHOCTh W
HACBIIIAEMOCTh  KOBaJEHTHOW cBs3u. KparTHele cBs3u. Bonpopoagnas  CBs3b.
MeKMOJIEKYIIIPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYpPbl MOJIEKYJI C MX T€OMETPHUYECKUM CTpOeHHEeM (Ha MIpUMepe COCIUHCHHI
3JIEMEHTOB BTOPOIO MEPUOA).

[IpencraBneHre O KOMIUIEKCHBIX coequHEeHUsX. CocTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOO0Opa3oBaTeib, JJUTaHAbl. 3HAUYCHNE KOMIUIEKCHBIX coenuHeHui. [lonsatue o
KOOPIMHAIIMOHHON XWMUH.

BemiectBa  MOJIEKYJISIPHOTO M HEMOJICKYJISIDHOIO  CTPOE€HHs.  THIbI
KPUCTAJIINYECKUX

peIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonsitue o qucnepcHsix cuctemax. Mcrunnubie pactBopbl. CIOCOOBI BBIpAXKEHUS
KOHIIEHTPAIIMM PACTBOPOB: MaccoBas JOJS BEIIECTBA B pPAacCTBOPE, MOJSPHAS
KOHIIEHTpanus. HachlllleHHbIE W HEHACBINIEHHbIE PacTBOPBI, PACTBOPUMOCTb.
Kpucrannoruaparsi.

Knaccudukanys u HOMEHKIATypa HEOPraHMYECKHWX BEIIECTB. TpUBUANIbHBIC
Ha3BaHUA OTJIECJIbHBIX MPEACTABUTEIEH HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XUMHYECKMX pPEAKIUiA B HEOPraHUYECKOW M OpraHuYecKOn
XUMHHM. 3aKOH COXPAaHEHUsI MacChl BEIECTB; 3aKOH COXpPAHEHUS W IIPEBpallCHUS
DHEPIHHM TIPH XUMHUYCCKUX peakmusax. TermaoBble 3(D(PEKThl XUMHYECKHUX PEaKIUi.
TepMOXUMUYECKUE YPABHEHHS.



CKOpOCTh XMMHUYECKOW pEaKIuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (HaKTOPOB.
['oMOreHHbI€ U TeTEpOreHHbIe peakiuu. Karaius u Katain3aTopsbl.

OOpatumble W HeoOpaTUMBbIE peakiuu. XHUMHYECKoe paBHOBecue. DakTophl,
BIIMAIONIME HA TOJIOKEHHE XHWMHUYECKOTO pPAaBHOBECHS: TeMIepaTrypa, AaBJICHUE U
KOHIICHTPALIMY BEIIECTB, y4acTByoUuX B peakuuu. [Ipunnun Jle [larense.

DnekTpoiuTuueckas auccoruanus. CuiibHble U cladbie IeKTpouThl. CTeneHb
auccormanuu. Cpega BOJHBIX PAcTBOPOB: KHUCIOTHAs, HEUTpaibHAsA, IIEIOYHAs.
Bonopoansiit nokasarens (pH) pactBopa. ['uaponus coneit. Peakuiun nonHoro ooMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEINBbHBIE peakunu. CTeneHb OKUciIeHus. OKUCTUTETD
Y BOCCTAHOBUTEND. [Iporiecchl OKUCIEHN U BOCCTAHOBIICHUS. BaxkHeilne OKuCInTenn
U BOCCTAaHOBHUTENU. METON AJIEKTPOHHOTO OanaHca. ODJEKTPOJIU3 PACTBOPOB U
pacIuiaBOB BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BELIECTB U WX MPEBPAILICHUIL:
paslioKEeHHWE TMepoKCcHAa BOJAOpOJa B MPUCYTCTBUM  KaTalu3aropa, MOJACIH
KPUCTAINIMYECKUX PEIIETOK, MPOBEJACHUE PEaKIMii MOHHOTO OOMEHa, OIpe/eeHue
Cpe/ibl paCTBOPOB C MOMOIIBIO MHJIUKATOPOB, U3YUEHUE BIUSHUS PA3IUUHBIX (DAKTOPOB
Ha CKOPOCTh XUMUUYECKOUN PEAKIIUU U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

118.7.1.2. Heopranuueckasi XuMusl.

[Tonoxxenune HemeTasioB B [lepuoaudeckoi cucteMe XMMUYECKUX 2JIEMEHTOB

J.1. MenneneeBa u 0COOEHHOCTU CTPOCHHS UX aToMOB. duznueckue CBOMCTBA
HEMETANIOB. AJUIOTPOIKS HEMETaUIOB (Ha IpHUMepe KHCIopoaa, cepbl, (Gocdopa u
yIJIEPOJIa).

Bonopoa. I[lomyuenue, dusznueckue u XWMHUYECKHE CBOWCTBA: PEAKIUU C
MeTaJlJIaMU U HEMETaJJIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ MApUIBL.

["amorensl. Haxoxnenue B TpUpPOJE, CHOCOOBI TOMyYeHHs, (U3HUECKUE U
XAMUYECKUE CBOMCTBA. [ajoreHoBoAOpoO/bl. BaxHeumume KHUCIOPOACOAEPKAIIUE
COCIMHEHUS TaJOTeHOB. JlabopaTopHBIE W TPOMBIIUICHHBIE CIIOCOOBI TOTyUYEHUS
rajioreHoB. [[puMeHeHue raJloreHOB U UX COCAMHEHUH.

Kucnopon, o3on. JlabopaTopHble W MPOMBIIUIEHHBIE CHOCOOBI IMOJYyYECHUS
kuciaoposa. duzndeckre 1 XUMHUYECKUE CBOMCTBA U MPUMEHEHHUE KHUCIOPOJa U O30HA.
OKcCHU/JIbI ¥ IEPOKCHU/IBI.

Cepa. Haxoxaenue B mpupo/ie, CriocoObl MOaydeHus, GU3NYECKUE U XUMUYECKUE
cBoiictBa. CepoBojopon, cynbbuasl. Oxcun cepoi(1Y), okcuna cepoi(Y1). Cepuuctas u
CepHasi KUCIOThl U UX cojid. OCOOEHHOCTU CBOMCTB cepHOUM KuUCHOTHL. [IpuMeHeHue
CEphI U €€ COCTMHECHUN.

A3zot. Haxoxenue B npupoJie, CiocoObl MOdy4YeHus, pU3ndecKkue u XUMUIECKre
cBoicTBa. AMMHakK, HUTpUAbL. OKcHAbl a30Ta. A30THCTasi M a30THAsl KUCJIOTBHI M UX
con. OCOOEHHOCTH CBOMCTB a30THOW KUCJIOTHI. [I[puMeHeHre a30Ta ¥ €r0 COCTMHCHHM.
A30THBIE yJI0OpEHUH.



dochop. Haxoxnenue B IIPUPOJIe, CIIOCOOBI  IONy4YeHHs, (pu3nUecKue

u xumudeckue cBoiictBa. @ochuast u pochun. Oxcunbr hochopa, dhochopras
kucimota u e€ comu. I[lpumenenume dochopa m ero coegumHenuit. DocdopHbie
yaoOpeHus.

VYrnepon, HaxoxAeHUE B Mpupoie. AIOTpornHbie Moaudukanuu. Guzndeckue u
XUMUYECKUE CBOMCTBA TMPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriaepoaoM. Oxcun
yriepoaa(Il), okcun yraepona(ly), yronpHas Kuciotra u €€ coiau. AKTUBHPOBAaHHBIN
yrojib. [I[puMeHeHune mpocThIX BEIIECTB, 00PAa30BaHHBIX YIJIEPOJOM, U €TI0 COSIUHEHUM.

Kpemnuii. Haxoxnenue B IIPUPOJIE, CIOCOOBI  MONy4YeHUs, PU3nyecKue

U xumuyeckue cBoiictBa. Okcua kpemuusi(1VY), kpeMHueBas KUCI0Ta, CUIIUKATHI.
[IpuMeHeHue KpeMHUs U ero coequHeHnil. CTeK0, ero nojJy4eHue, BUJIbl CTEKIIA.

[Tonoxenne metamwioB B llepuogmyeckon cuUCTEME XHUMHUYECKUX DSJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.

OOmue ¢Qusnueckue cBoiicTBa MeTaysioB. lIpuMeHneHue MeTamioB B OBITY U
TexHuke. CIUiaBbl METAJLIOB.

DNEeKTPOXUMUUYECKUN psii HAMpsDKEHU MeTamioB. OO0me cnocoObl MOTyYeHHs
METAJJIOB: THAPOMETAIUTYPrus, MUPOMETALTYprusi, sjekrpomeTtautyprus. [lonstue o
KOppo3uu MeTaJIoB. CIOCOOBI 3alIUTHI OT KOPPO3UH.

OObmas xapakrtepuctuka MetauioB [A-rpynnsl  Ilepuoguueckoil  cucteMbl
XUMUYECKUX 3JeMeHTOB. Harpuii u kanuii: mosiydeHue, GU3MYECKUE U XUMHUYECKHE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEMIECTB U UX COEAUHEHU.

Oo6mas xapakrtepuctuka wmeTtaioB HA-rpynmer Ilepuogmdeckoit cucteMbl
XUMHUYECKUX DJIEMEHTOB. Maruuii U KaJIblIMii: MojgydeHue, Gu3ndeckue U XUMHUUIECKHe
CBOMCTBA, INMPUMEHEHHUE MPOCTHIX BEIIECTB M UX COeAUHECHUU. JKECTKOCTH BOIBI U
CHIOCOOBI €€ yCTpaHEHHUSI.

ATIOMUHMN: TIONTy4YeHUe, (PU3ndecKkne M XUMUYECKHE CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIIECTBA U €r0 coeIUHEHUH. AM(OTEpHbIE CBOMCTBA OKCHJIA U THIPOKCHIA
ATIOMHUHUS, TUAPOKCOKOMIUIIEKCHI aTFOMUHUS.

OO01as xapakTepucTUKa METaioB MOOOYHbIX — noarpynn (b-rpyrim)

[Tepnoaruueckon CUCTEMbI XUMUYECKUX DJIEMEHTOB.

duznueckue u XUMHUYCCKUE CBOMCTBA  XpPOMa U €ro COCIUHECHUU.
Oxcunnl

u ruapokcuasl xpoma(M), xpoma(1H) u xpoma(V1). XpoMatsl U 1UXpoOMaThl, UX
OKHUCIIUTENbHBIE CBOKCTBA. [loilyueHre u npuMeHeHue Xxpoma.

du3nyecKrue U XMMUYECKUE CBOMCTBA MapraHlla U €ro CoeIMHeHn. Baxuenmme
coenuuenus wmapranna(ll), wmapranna(ly), wmapraana(¥Y1) wu wmapranna(VH).
[IepmaHraHar Kajiusi, €ro OKUCIUTEIIbHBIE CBOWCTBA.

OuU3NYECKUEe U XUMHUYECKHUE CBOWCTBA  XKeJesa 51 ero

coenuHeHNN. OKCHUIHI,



TUIPOKCUABI U COJIH wenesa(ll) u xenesa(lll). [Tonyuenue u
MIPUMEHEHHUE Kee3a

U €ro CILIABOB.

OU3NYECKUE U  XUMHUYECKHUE CBOWCTBA MemM M €€ COCIMHEHHUI.
[lonyuenune

Y IPUMEHEHHUE MEJIU U €€ COeUHEHUM.

[Muuk: nonydenue, GpU3NUECKUe U XUMHUYECKHE cBoMcTBa. AMGOTEpHbIE CBOICTBA
OKCHJIa U TUJPOKCUJIA IIMHKA, TUIPOKCOKOMILUICKCHI ITMHKA. [IpuMeHeHne 1MHKa U ero
COCIMHEHUM.

DKCIEpUMEHTAIbHBIE METO/IbI U3YUECHUS BEIIECTB U UX MPEBPAILCHUI: N3yUCHUE
o0pa3lioB HEMETaIoB, TOpeHue cepbl, (ocdopa, xeneza, MarHusi B KUCIOPOJE,
M3YUYEHHE KOJUJIEKIIMU «MeTalibl M CIUIaBb», B3aMMOJICHCTBUE IIECJIOYHBIX U
HIEJI0YHO3EMETbHBIX METAJIJIOB c BOJIOM (BO3MOKHO UCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M KeE€Je3a C pacTBOpaMH KHUCIOT U
nieo4ueld, KaYeCTBEHHbIE PEAKIMU Ha HEOPTraHMYECKUE aHHOHBI, KaTUOH BOJOpOJa U
KaTMOHBI METAIIJIOB, B3aUMOJICHCTBUE TUJIPOKCHUJIOB alFOMUHUS U LIMHKA C PacTBOpamMu
KUCJIOT M IIEJI0YeH, pelIeHrue HKCIEPUMEHTAIbHBIX 3a7ad Mo TemaM «l aloreHsD,
«Cepa u e€ coenuHeHUs», «A30T U Pochop U UX COeAUHEHUD», «MeTallIbl TJIaBHBIX
noArpynm», «MeTtajuibl TOOOYHBIX MOATPYIIID.

118.7.1.3. XuMUS U )KU3Hb.

Ponb xuMuu B 06ecriedeHnH YCTOMUHUBOIO PAa3BUTHS YEJIOBEYECTBA.

[loHATHE © Hay4HBIX METOJAX MO3HAHUS M METOJOJOTUHA HAy4YHOTO
MCCIIEJOBAHUS.

Hayunsie MPUHLIUTIBI OpraHHu3aluu XUMHUYECKOTO IPOU3BO/ICTBA.
[IpomMpItiuieHHBIE  CITOCOOBI  MOMYYEHHWs BaKHEHIIMX  BemecTB (Ha  TMpUMEpe
MPOU3BOJICTBA AMMHUAKa, CEPHOW KHUCJIOTHI, MeTaHosa). [IpombllUieHHbIE CIIOCOOBI
MOJIYYEHHUS] METAJUIOB U CIIABOB. XMMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl U €ro
nocieacTBus. Ponb xuMun B 00€CTIeUeHUH IHEPTETUUECKON O€30MaCHOCTH.

Xumusi ©W  300poBbe  yenoBeka. JlekapcTtBeHHble  cpeactBa.  IIpaBuia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUN MEIUIIMHBI.

XuMusl THIIA: OCHOBHBIE KOMIIOHEHTHI, MHUILEBbIE H00aBKU. Ponp xumum B
o0OecrieueHnu MUIIEBOM 0€30MacHOCTH.

Kocmernueckue u mnapdromepHble cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUS MPENapaToB OBITOBOM XUMHUU B TTOBCEIHEBHOM KU3HHU.

XuMHsI B CTPOUTEIBCTBE: BAXKHEWINIME CTPOUTEIBHBIE MaTepuaibl (IIEMEHT,
OCTOH).

XuMust B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHBIC yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaJIbl, KPACKHU, CTEKIIO, KEPAMHUKA.

PacuérHble 3agaum.



Pacu€tpi: maccel BemecTBa WM 00bEMa Ta30B 1O HM3BECTHOMY KOJIHMYECTBY
BEIIECTBa, Macce WM 00BEMY OJHOTO M3 YYACTBYIOLIMX B PEAaKIMM BEIIECTB, MAcCChl
(06béMa, KOMMYEeCTBa BEILIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO W3 BEUIECTB MMEET
npuUMecH, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIMH, €CIU OJHO U3
BEIIECTB JIAHO B BHUJE PacTBOpa C OMPEACIEHHONM MACCOBOM JIOJEW PACTBOPEHHOIO
BEIIECTBA, MACCOBOM JOJIM U MOJSIPHOW KOHIIEHTPALIMM BEIIECTBA B PAcTBOPE, JIOJIH
BBIX0JIa IPOAYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOTO.

118.7.1.4. MexnpeaMeTHbIE CBA3H.

Peanuzanusi MeXNpeIMETHBIX CBA3EH MPU M3YUYEHUU OOIIEld M HEOpraHU4YEeCKOM
xuMuH B 11 Kilacce oCyIecTBIsIeTCs Yepe3 UCIOIb30BaHUE KaK OOIINX

€CTECTBEHHO-HAYUYHbBIX I[IOHATHI, TaK M TMOHATHI, NPUHATBIX B OTHEIbHBIX
MpeaMETax €CTECTBEHHO-HAYUYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAyUYHbIE TOHSATHUS: SIBJIIEHWE, HAY4YHBIM (DakT, rumoresa,
TEOpHsi, 3aKOH, aHallu3, CHHTE3, KiIaccupukanus, NEePUOINIHOCTh, HAOIIOJCHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIENb, MOJIETTUPOBAHHUE.

®duznka: Marepusi, MUKPOMHp, MAKPOMHpP, aTOM, 3JIEKTPOH, MPOTOH, HEHUTPOH,
WOH, HW30TOINbl, PaJuO0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUH YpOBEHb, BELIECTBO,
Teno, O00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, HJEaJIbHBIM Ta3, (u3HMUecKue
BEJIMYMHBI, €AUHUIBI U3MEPEHMUS], CKOPOCTh, SHEPTHsl, Macca.

buonorusi: kieTka, opraHusM, sKocucrteMa, Ouocdepa, MeTaboIn3M, MaKpo- U
MUKpPOJJIEMEHTBI, O€JIKH, >KHUPBI, YIJIEBOJbI, HYKJICUHOBBIE KHUCIOTHI, (HEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTHUU B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAEMbIe, TOILIMBO,
pecypchl.

TexHoOrusl: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPIusi, CTPOUTEIbHBIE
MaTepualbl, CEIbCKOXO35UCTBEHHOE MPOU3BOJACTBO, IHIIEBAs MPOMBIIIJIEHHOCTb,
(apmaneBTUYECKass MPOMBIIUIEHHOCTh, MPOM3BOACTBO KOCMETHYECKHX IPENapaTos,
IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTepUaJiOB, 3JEKTPOHHAS MPOMBIILIEHHOCTD,
HAaHOTEXHOJIOTUH.

118.8. Ilmanupyemble pe3yJbTaThl OCBOCHHMS MPOrpaMMbl IO XHUMUU
(yriyOn€HHBIN YpOBEHb) HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHus.»

118.8.1. OI'OC COO ycranaBiuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOEHUS
OOy4YaloIIMMHUCS  MPOrpaMM  CpPelIHEero  oOuiero  0o0pa3oBaHMs:  JUYHOCTHBIM,
MeTarpeAMETHBIM U MPEAMETHBIM.

B COOTBETCTBMM € CHCTEMHO-AEATEIbHOCTHBIM MOJIXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeaMeTa « XUMUs» Ha YPOBHE CPEIHETO OOIIETro
00pa30BaHUs BBIAEIECHBI CIEAYIOUINE COCTABIISIONINE:

OCO3HaHKE 00YUYaIOIUMHUCS POCCUNUCKON TPaXIAHCKON UACHTHYHOCTH;

TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOONPEIEICHUIO;



HaJINYUE MOTUBALUHU K O0yUEHUIO;

TOTOBHOCTb U CHOCOOHOCTh 00YYarOMMXCS  PYKOBOACTBOBATHCS
NPUHSATHIMU

B 00IIIeCTBE MPpaBUJIAMH U HOPMaMU TOBEICHUS;

HAJIMYUE MPABOCO3HAHUS, YKOJIOTUYECKON KYIbTYPHI;

CIIOCOOHOCTh CTABUTH IEJIU U CTPOUTH KU3HEHHBIC TIIaHbI.

JInyHOCTHBIE pEe3yJbTaThl OCBOCHHUS  MPeaMeTa « XUMUS» OTPAKAIOT

c(hOpMUPOBAHHOCTH OTIbITA IO3HABATEIILHOU U MPAKTHYECKOMN
JEATENbHOCTH

00y4YarIIMXcs B MPOIECCE peau3alni 00pa3oBaTeIbHON JEATEIHHOCTH.

118.8.2. JInyHOCTHBIE pE3ynbTaThl OCBOCHUS IPEAMETA « XUMHUS» OTPAXKAIOT

c(hOpMUPOBAHHOCTH OIIbITA MTO3HABATEIIBHON U MPAKTUYECKOMN
JEATEeNIbHOCTU

oOydJarmuxcs B MPOIECCEe pearn3anui 00pa3oBaTeIbHON JAESTEIHHOCTH, B TOM
YUCJIE B YaCTH:

1)  TpaxxaaHCKOTO BOCIHUTAHUS:

OCO3HAHUSI O0YYaIONIMMHUCS CBOMX KOHCTUTYIMOHHBIX TpaB U O0S3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

NpEeACTaBICHUST O COUMAIBHBIX HOPMaxX M TMpaBWIaX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW IEATEIBHOCTU IMPHU CO3JAaHUU YyUEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU XHUMHYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMAaTh ¥ TPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIN3E PA3TUYHBIX BUIOB YUYEOHOH AEATEIBHOCTH;

2)  NaTPUOTHUYECKOIO BOCHUTAHUSA:

[EHHOCTHOTO  OTHOIIEHUSI K MCTOPUYECKOMY U HAYYHOMY HACIIEIUIO
OTE€UYECTBEHHOM XHMUM;

YBOKEHHUS K TMPOIECCY TBOpPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOIO
MPUJIOKEHUS] XUMHUH, OCO3HAHUS TOT0, YTO JaHHBIE HAYKU €CTh PE3YyJIbTaT JJIUTEIIbHBIX
HAOIIOJICHUM, KPOIOTIUBBIX DJKCIEPUMEHTAIBHBIX ITOMCKOB, TOCTOSHHOTO TpyJa
YYEHBIX U MPAKTUKOB;

MHTEpEca U MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU M MOCIEIYIOIIEM aHAJIN3E
uH(pOpMAIH O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3)  IyXOBHO-HPAaBCTBEHHOTO BOCIUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBECHNUS;

CIIOCOOHOCTH OIIEHWBATH CUTYyalluH, CBSI3AHHBIE C XMUMHYECKUMU SIBJICHUSMU, U
MPUHUMATh OCO3HAHHBIE PELICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI
U LIEHHOCTH,;



TOTOBHOCTH OILICHUBATh CBOE TMOBEJAEHUWE W TMOCTYINKH CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYTKOB;

4)  (popMHpOBaHUs KYJIbTYpbI 310POBbS:

NOHUMAaHUsl  LEHHOCTEH  370poBOro u  0Oe3omacHoro oOpas3a  >KHM3HH,
HEOOXOMMOCTA OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBBIO;

cobOmoieHus TpaBui  Oe3omacHOro oOpalleHusi ¢ BelecTBaMu B OBITY,
MOBCEAHEBHOM JKU3HU, B TPYAOBOU JNEATEIHHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBUJI MHIAUBUYATBHOTO U KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYalLUsIX, YTPOKAIOIINX 30POBbIO U )KU3HHU JIFOACH;

OCO3HAHMS TIOCNEJACTBUH W HENPHUATUS BPEAHBIX NPUBBIUEK (YHIOTpEOIICHHUS
aJIKOTOJI51, HAPKOTUKOB, KYpEHUS);

5)  TpyIOBOIrO BOCHUTAHUSA:

KOMMYHHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATEIbCKON
NEeATeNIbHOCTU, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOU U IPYTUX BUAAX JEATEIbHOCTH;

YCTAHOBKM Ha aKTMBHOE Y4YacCTHE€ B PEIICHUM MPAKTHUYECKUX 3a7a4 COIMaIbHOU
HaIPaBJICHHOCTH (B paMKax CBOETrO Kjacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3Yy4YEHHUIO Tpodeccuil pa3audyHoro pojaa, B TOM
YKCJIe HA OCHOBE TPUMEHEHHUS TTPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUSI K TPYHy, JIOJIIM Tpylda M pe3yjibTaTaMmM TPYAOBOM JESITEIbHOCTH;
TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WMHIMBHUAYaJIbHOM TpaeKTOpuu 0Opa3oBaHMUS,
Oynymield mpodeccuu M peanu3ali COOCTBEHHBIX >KU3HEHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XUMHH, HWHTEPECOB U MOTPEOHOCTEH
00I11eCTBa;

6)  DKOJIOTUYECKOTO BOCIHUTAHUS:

DKOJIOTHYECKH I1€JIECO00PAa3HOT0 OTHOIIEHUS K TPHUPOAEC KaK WCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHUSl TJOOAJIBHOTO XapakTepa HSKOJOTMYECKUX MpoOJieM, BIMSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOIHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTUKEHUM XUMHH JJISI PEIICHUS
BOIIPOCOB PAIMOHATBLHOTO MIPUPOJIOTIOIB30BAHUS;

aKTUBHOI'O HEMPUATUS ACUCTBUHN, MPUHOCSIIMX BPEA OKPYKAIOIIEH MPUPOIHOM
cpelle, yMEHHUs TMPOTHO3UPOBATH HEOIArONPUSATHBIE HSKOJIOTMYECKHE TOCIEICTBUS
MPEANPUHUMAEMBIX JICMCTBUI U NIPEIOTBPAIATh UX;

HaJu4usl Pa3BUTOrO HKOJOTHUYECKOTO MBIIIJIEHUS, 3KOJIOTUYECKOW KYJIbTYPBI,
OMbITA JIESITEIHBHOCTH 3KOJOTUYECKOW HAIMpPaBICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
UMHU B TIO3HABATEIHHOW, KOMMYHUKATUBHOW M COIMAIBLHON MPAKTUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHBOCTOSATH UCOJIOTHH XeMO(hoOHH;



7)  LI€HHOCTH HAy4YHOT'O MO3HAHMSI:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOLIECTBEHHOM MPAKTUKY;

MOHUMAHUS CrIeU(PUKN XUMUM KaK HayKH, OCO3HAHUS €€ poJid B POPMHUPOBAHUU
pPalMOHAJIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU LEJOCTHOIO MPEICTaBIEHUs 00
OKpY’KaloIeM MHUpPE Kak O €JUHCTBE MPUPOJILI U UYEJIOBEKa, B MO3HAHUHU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHu NpodJieM COXpaHEeHHs MPUPOIHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU JIJIs1 COBPEMEHHOM IIUBUIIU3AIUU:

B €€ T'YMaHUCTHUYECKOM HAMPABIEHHOCTH U BaXXHOM POJIM B CO3IAHUH HOBOW 0a3bl
MaTepUaIbHON KYJbTYpbl, B PEHICHUH TJIOOATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS
YeJIOBEYECTBA - CHIPhEBOM, YJHEPreTUUECKOM, MUIIEBOM 1 AKOJOTHUECKON 0€30MaCHOCTH,
B Pa3BUTHH MEIUIIMHBI, 00ECIIEUEHUN YCIOBUN YCHENIHOTO TPyAa U SKOJOTUYECKU
KOM(OPTHOM KHU3HU KaKJIOT0 YjeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW IPAMOTHOCTH: TOHUMAHHUSI CYIIHOCTA METOJI0B MO3HAHUS,
UCIIOJIb3YeMBIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HWCIOJh30BATh IOTy4aeMbIe
3HAHUS JUIS aHAJU3a U OOBSCHEHUS SIBIICHUI OKPYKAIOUIEr0 MUPA U MPOUCXOISIINX B
HEM M3MEHEHUN, YMEHHS JieJlaTb OOOCHOBAaHHBIC 3aKJIIOUEHUSI HA OCHOBE HAy4HBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C 1IEJIbIO TTOJTYYEHHUSI IOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XUMHUYECKUE 3HAHUS ISl PELICHUS
po0JieM B peaJIbHBIX KU3HEHHBIX CUTYaIIHIX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTM U CHOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM000pa30oBaHWI0, K AaKTUBHOMY IIOJIyYCHUIO HOBBIX 3HAHUW 10 XHUMHH B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

WHTEpPECa K OCOOCHHOCTSAM TpyJa B pazIu4HbIX cdepax MpodecCHOHATBHON
JEATEIIbHOCTH.

118.8.3. MeranpenMeTHble pe3ynbTaThl OCBOEHUS IPOTPaMMBbI 110 XUMHUHU Ha
YPOBHE CPEAHETO 00111er0 00pa30BaHUs BKIIOYAIOT:

3HAYMMBIE TUTSL dbopmHpoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXKIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIC) OOIlEeHAYyYHbIE TOHATHUS, OTpPaKAIOUIUE
IEJIOCTHOCTh ~HAay4yHOM KapTWUHBI MHUpa U choenuduKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B ECTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, JHEPTHUs, SBJICHUE,
mpoliecc, cucTeMa, HayuyHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIEA0BaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCaAJIbHbIC Yy4eOHbIE JEWCTBHUS (IMO3HABATEJIbHbIC, KOMMYHUKATHBHBIC,
perynsTuBHbIE), obecnieynBatone GopmupoBanue (yHKIIMOHAIHHOW TPAMOTHOCTH U
COIMAJIEHON KOMTIETEHITUN 00YJarOIINXCS;

CIIOCOOHOCTh 00YUaIOIIUXCS UCIIOJIB30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,



MHUPOBO33pEHUYECKHE 3HAHMS W YHUBEpCAJbHblE yueOHbIE JEWUCTBUSA B
MMO3HABATEILHON M COLIMATIBHOM MPAKTUKE.

118.8.4. MeranpenmeTHble pe3yJIbTaThl OTpa)xaroT OBJIaJICHUE
YHUBEPCAIbHBIMU ~ y4€OHBIMM  IIO3HABATEJIbHBIMH,  KOMMYHHKAaTUBHBIMU U
PEryISTUBHBIMU JAEUCTBUSAMU.

118.8.4.1. OBnageHue yHUBEpPCAJIbHBIMH  Y4€OHBIMH  IO3HABATEIbHBIMU
NEeHUCTBUSIMU:

1)  ©a30BbIe JOTUYECKHUE ACHCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTyaJIn3UpOBaTh IMPoOIEMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

ONpENENATh LEJIH JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEpUH HUX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C IOCTABICHHBIMU LIETSMU;

UCIIOJIB30BaTh IIPM OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBILUICHUS:
BBIICIIATh XApAaKTEPHbIE NPU3HAKM [OHATUA W YCTAHABIMBATh HMX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIUE TOHATUS A OOBSICHEHHUS OTAEIbHBIX (PAKTOB U
SIBIICHUIM;

BBIOMPATh OCHOBAHUS U KPUTEPHUU I KIACCU(PUKALUU BEIIECTB U XUMUYECKHX
pEeaKLnii;

yCTaHaBIMBAaTh  MPUYMHHO-CIEACTBEHHBIE  CBSI3U  MEXKIYy  HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYkACHUS (MHIYKTUBHBIC, J€lyKTUBHBIE, 10 aHAJIOTHH),
BBIBIAITh 3aKOHOMEPHOCTH M IPOTMBOPEYMsS B PACCMAaTPUBAEMBIX  SIBICHUSX,
(GopMyJIMpPOBATh BBIBOJIbI U 3AKJIIOUEHUS;

IPUMEHATh B IPOLECCE IO3HAHUS HCIIOIB3YEMBIE B XMMHH CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BHIBATH MOICTbHBIC MTPEICTABICHUS - XUMUYECKHM 3HAK
(cuMBOJ) 3J€MeHTa, XUMH4YecKas (opMmylia, ypaBHEHHE XMMHUYECKON PEaKIHUH - MpU
pEIICHNH Y4eOHBIX IMO3HABATENIbHBIX W MPAKTUYECKHUX 3a/ad, MPUMEHSATh HA3BaHHbIE
MOJIEJIbHBIE TPEACTABICHUS JUUISl BBIABICHHS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BELECTB U XMMUYECKUX PEAKIIHM.

2)  0a30BbIC HUCCIIEIOBATEIbCKUE JEHCTBUS:

BJIAJ€Th OCHOBAMHM METO/JOB HAYYHOTO IIO3HAHMUSI BEUIECTB U XUMHUYECKHX
peaKLHnii;

(GopMyIHMpOBaTh LIETU U 3aJla4M UCCIICJOBAHMS, UCIIOJIb30BATh MOCTABICHHbBIE U
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA IIO3HAHMS

U OCHOBBl g (OPMHUPOBAHMSI THUIOTE3bl IO MPOBEPKE MPAaBUIBLHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMHM  CaMOCTOATEIBHOTO  IJJAHUPOBAHUS W INPOBEACHUS
YUYEHHYECKUX 3KCIEPUMEHTOB, COBEPIICHCTBOBaTh yMEHMsS HAOIIOAATh 3a XOJ0M
npoIecca, CaMOCTOSITEIbHO TMPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyJIHpPOBATH



0000IIeHNsI U BBIBOJBI OTHOCUTENIBHO JTOCTOBEPHOCTH pE3yJIbTAaTOB HCCIEAOBAHUS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOJACTIAHHON padoTe;

npuoOpeTaTb  ONBIT  YYEHHUYECKOM  HCCIEAOBATENbCKOM W IPOEKTHOMU
JEATENBHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IOMCKY
METO/IOB PELICHMS MPAKTUYECKUX 3a/a4, TPUMEHEHUIO PA3IUYHbIX METOJIOB O3HAHUS.

3)  paborta ¢ uHpopmaruei:

OpPUEHTUPOBATHCS B PA3MYHBIX UCTOYHUKAX MHPOPMALMK (HAyYHO-TOMYyJsipHas
JUTEpaTypa XUMUYECKOTO COJIepkKaHUsl, CIpaBOYHbIe mocodusi, pecypchl MHTEepHeTa),
aHAJIM3UPOBaTh MH(OPMALIMIO Pa3IMUHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUNUBOCTH;

(GopMyIMpOBaTh 3aNpoChl M NPUMEHATh PA3INYHBIE METOJbl IMpPHU IOUCKE U
orbope mHbOpPMaIIUKA, HEOOXOIUMOMN ISl BRITIOJHCHHS YU4eOHBIX 3a7a4 ONpPEeACIEHHOTO
TUIA;

npuoOpeTaTb  ONBIT  UCHOJB30BAaHUS  MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIBHYIO (OpMY MpeAcTaBlIeHUs MH(POPMALMH
(cxembl, rpaduKH, TUarpaMMbl, TaOJIULIbI, PUCYHKU U JPYTHE);

MCIIOJIb30BaTh HAYYHBIM fA3BIK B Ka4€CTBE CPEACTBA MpHU pabOTe C XUMUYECKON
uH(popMaIeil: TPUMEHATh MEXKITpeAMETHbIE ((PU3NUECKUE U MaTEMAaTUYECKHUE) 3HAKU U
CUMBOJIbI, hOpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATJISAHOCTH.

118.8.4.2. OpnageHue yHUBEpPCAJbHBIMHU KOMMYHHKATHUBHBIMHU JIEUCTBUSMMU:
3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOil TeMbl B XOJi¢ JAuajora W/Wiu
JUCKYCCHUH, BBICKa3blBaTh WJEH, (HOPMYJIHPOBATh CBOU INPEMJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHHUS MTPEUIOKEHHON 3a4a4H;

BBICTYIIATh C IIPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHON JIEATEIbHOCTH,

NOJIYYEHHBIX CaMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHHKaMHU IpHU
BBINIOJIHEHUH XUMHUYECKOr0 3KCIEPUMEHTA, MPAKTHUYECKOW pabOThl MO MCCIEI0BAaHUIO
CBOICTB HM3y4YaeMbIX BEILIECTB, peajin3alMi Y4eOHOro mnpoekra, U (HOpMyJIUpOBATH
BBIBOJIBI [10 PE3yJIbTaTaM IIPOBEAEHHBIX UCCIEIOBAHUN IIyTEM COIJIACOBAHUS NTO3ULIMN B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

118.8.4.3. OBnageHne  yHUBEPCAIbHBIMU  PETYJISTUBHBIMH  JICUCTBUSMM:
CaMOCTOSITENILHO IUIAHUPOBATh U OCYIIECTBISATh CBOIO ITO3HABATENIbHYIO JESTEIBHOCTD,
ompenenss €€ LeIM U 33Jayd, KOHTPOJIMpOBaTb U IO Mepe HEoOXOAUMOCTH
KOPPEKTUPOBATh MpeaaraéMblii aqropuTM JEHCTBUN NpU BHIIOJHEHUM YYEOHBIX WU
MCCIIeIOBATEeIhCKHUX 3a/1a4, BEIOMpaTh Hanbosee 3(GHEeKTUBHBIN CIOCO0 UX pEelIeHUs C
Y4E€TOM IOJIyYEHHS] HOBBIX 3HAaHUW O BEIIECTBAX U XUMUYECKUX PEAKLUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb J€ATEIBHOCTH Ha OCHOBE CaMOaHaiu3a |
CaMOOLICHKH.



118.8.5. [IpenMeTHble pe3yJbTaThl OCBOCHHS MPOTPaMMbl MO XHUMHUHU Ha
yrayOn€HHOM ypOBHE Ha YpPOBHE CpeIHEro ooOmero o0pa3oBaHUS BKIIOYAIOT
cneruuyeckue g ydeOHoro mnpeameTa «XuMUsS» HaydHbIe 3HAHUSA, YMCHHS U
CHOCOOBI IEUCTBUI MO OCBOCHUIO, UHTEPIPETALMHU U MPEOoOPa30BaHUIO 3HAHUM, BUIBI
JEATENBHOCTH MO IOJYYEHUIO HOBOI'O 3HAHUS M NMPUMEHEHHIO 3HAHMM B Pa3IU4HbIX
Y4YEOHBIX CHUTyallMsX, a TaK)Ke B pEajJbHbIX >KU3HEHHBIX CHUTYAIUsX, CBS3aHHBIX C
xuMHuel. B mporpamme 1no XMMuu NpeIMETHBIE PE3YJbTaThl MPEACTABIEHBI MO TOJaM
U3YyYECHUSI.

118.8.6. [IpenmeTHbIEe pe3ynabTaThl OCBOCHUS Kypca « OpraHudeckass XUMUsH»
OTPAXKAOT:

chOpMHUPOBAHHOCTh MPEJCTABICHUN: O MECTE M 3HAYCHHH OPraHUYECKONH XUMHH
B CHUCTEME €CTECTBEHHBIX HayK M €€ pojd B 0OECHEYEeHHWU YCTOMYMBOIO Pa3BUTHUS
YeJIOBeUYeCTBA B PEHICHHH TPOOJIEM 5SKOJOTHYSCKOM, DHEPreTHUYEeCKON M IIHUIIEBOM
0€30MacHOCTH, B PAa3BUTHM MEJIUIUHBI, CO3JJaHMM HOBBIX MAaTEPHAIIOB, HOBBIX
WUCTOYHUKOB DJHEPruu, B OOECNEYEHUH PAUUMOHAIBHOIO MPUPOJIONOJIb30BAHUS, B
(OpMHpPOBaHNK MUPOBO33PEHUS U OOIIEH KyJbTYpbl YEJIOBEKA, a TAKXKE IKOJIOTUUECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHOM CpeIE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUW, KOTOpPast BKIIOYAET:

OCHOBOIIOJIATAIOIIME TOHATHS - XMMHYECKHUH DJIEMEHT, aTroM, SApo W
AJIEKTpOHHAsg o0oJiouKa aroma, S-, p-, d-aToMHBIE OpOUTANIM, OCHOBHOE H
BO30Y>KJIEHHOE COCTOSIHUSI aToMa, TMOpUIn3aliis aTOMHBIX opOuTaseil, MoH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPHUILATENBHOCTh, CTENEHb OKHCICHHUS, XHUMHUYECKasl CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJISIPHBIA OO0BEM, YTIEPOIHBIN CKeleT, (PYHKIMOHAIbHAS
rpynmna, paaukai, CTpyKTypHble Gopmyibl (pa3BEpHYTHIE, COKpAIIEHHBIC, CKEIETHBIE),
M30MEpHsl  CTPYKTYpHasT M  MPOCTPAHCTBEHHass (reoMeTpuyvecKas), H30MEPBHI,
TOMOJIOTUYECKUI psAZl, TOMOJOTH, YTJIEBOAOPOJbI, KHCIOPOA- M a30TCOJAEpIKallIHe
OpraHMYEeCKHUE  COEOUHEHUs,  MOHOMEp,  IOJUMEpP,  CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETUHEHHS];

TEOpUH, 3aKOHbI (mepuoanueckuii 3akoH .M. MenneneeBa, Teopus CTpOeHUs
opranndeckux BemectB A.M. ByTiepoBa, 3aKOH COXpaHEHHS MAacChbl BEUIECTB, 3aKOH
COXpaHEHUs! U MPEBpPALICHUSI SHEPTHH NMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHI S3BIK XHMMHH, MHUPOBO33PEHUECKHE 3HaAHUS, JeXallhue B OCHOBE
MOHUMAHHS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJIICHU;

MPEACTABICHUS. O MEXaHU3MaX XUMHUYECKUX pPEaKLUHi, TEPMOJNHAMUYECKUX U
KMHETUYECKNX 3aKOHOMEPHOCTSIX HMX NPOTEKAaHHS, O B3aMMHOM BIIMSIHUM aTOMOB U
IpyII aTOMOB B MOJieKyJaxX (MHAYKTUBHBIM U Me30MEPHBINA 3P (HEKThl, OpueHTaHThI | u
IT pona);

(dakToNIOrUYECKUE CBEJECHHUS O CBOWCTBAX, COCTaBe, MOJYyUYEHUU U OE30MacHOM
WCIIOJIb30BAaHUU BAKHEWIIUX OPTaHUYECKHX BEMIECTB B OBITY U TMPAKTHICCKOU



JESTETHPHOCTH YETIOBEKA, OOIIMX HAYYHBIX MPUHITUIIAX XUMHUYECKOTO TTPOU3BOICTBA (Ha
pUMeEpe MPOU3BOCTBA METAHOJIA, TepepadoTKu HeDTH);

chOpPMHUPOBAHHOCTh YMEHHH: BBIABIATH XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
YCTAaHABJIMBaTh WX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIME IIOHATHS IIpU
OMMCAHUU  COCTaBa, CTPOCHUA U  CBOMCTB  OPraHUYECKUX  COCIUHEHUI;
c(OpPMHUPOBAHHOCTh YMEHHIA:

UCIIOJb30BaTh XMMHYECKYI0 CHUMBOJIMKY JJISI COCTABJIEHUS MOJEKYJISAPHBIX M
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX) (OpPMYJI OpPraHUYECKUX
BEILIECTB;

COCTaBJISATh YPABHEHUSI XUMUYECKUX PEAKIUNA U PACKPBIBATH UX CYIIHOCTH:

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUHA  IOCPEACTBOM  COCTABJICHUS
AJIEKTPOHHOTO OanaHca 3TUX PEeaklMid, peaklMii HOHHOTO OOMEeHa MyTEM COCTaBIICHUS
YX TTOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHECHUN;

W3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHX BEIIECTB VISl WILTFOCTPALIMU HX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c()OPMHPOBAHHOCTh yMEHUM: YyCTaHABIMBATh MPUHAIICKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB M0 UX COCTAaBY M CTPOEHUIO K OINpPEAEIEHHOMY Kiaccy/TpyIie
COCJIMHEHUM, JaBaTh UM Ha3BaHUA MO cucremarnueckord HomeHkjnatype (IIIPAC) u
MPUBOJIUTh TPUBHUAJIBbHBIE HA3BaHMS ISl OTACIBHBIX MPEICTABUTENICH OPraHUYECKUX
BEIIECTB  (ATWJIEH, alleTWIEH, TOJyoJ, T[JIUIEPUH, OSTUJIEHIJIUKOIb, (eHodn,
dbopmManpaerua, aneTanbAerui, aleToH, MypaBbHUHAs KHCIIOTa, YKCyCHas KHCIIOTa,
CTEapUHOBAas, OJICMHOBAs, MNAJIbMUTHUHOBAS KHUCJIOTHI, TJWLHH, aJlaHWH, MaJbTO3a,
bpyKTO3a, AaHWIIUH, JUBUHUJI, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

chOpPMHUPOBAHHOCTh yMEHUS  ONpPENENsATh BHJI XUMHUYECKOHW CBSI3U B
OpraHUYECKUX COCIMHEHUSX (KOBAJEHTHAs U MOHHAS CBS3b, O- U S-CBSI3b, BOJOPOIHAS
CBSI3b);

chOpPMHPOBAHHOCTh YMEHHS TPUMEHSTH TOJOKECHUS TEOPHH CTPOCHUS
oprannueckux BemecTB A.M. bytnepoBa nns oObSCHEHUS 3aBUCMMOCTU CBOMCTB
BEILIECTB OT X COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (pU3MUYECKue U
XUMUYECKUE CBOMCTBA TUIMYHBIX MTPEACTABUTENIEH PA3IMUHBIX KJIACCOB OPTAHUYECKUX
BEILIECTB: AJKAHOB, LUKJIOAIKAHOB, AJKEHOB, aJKAJIHEHOB, AJIKWHOB, apOMaTHYECKHUX
YTJIEBOJOPO/IOB, CIUPTOB, aJbACTHUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U
CIIOXHBIX 3(HUPOB, KUPOB, HUTPOCOCAMHEHHN M aMHUHOB, AMHHOKHUCIOT, OEJIKOB,
yIieBoA0B (MOHO-, TU- W TOJUCAXapUJOB), WLIIOCTPUPOBATh T€HETHYECKYIO CBS3b
MEXJIY HHMHU  yPaBHEHUSMU  COOTBETCTBYKOLIMX  XUMHYECKMX  pEaKUUH  C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chOpMHUPOBAHHOCTh YMEHHUS TOATBEPKIaTh HA KOHKPETHBIX MIPUMEPAX XapakTep
3aBUCUMOCTH PEaKI[MOHHOW CIIOCOOHOCTH OPraHUYECKUX COECIMHEHHUU OT KPATHOCTH U



THUIA KOBAJIEHTHOM CBSI3U (a- U JI-CBA3M), B3AMMHOI'O BJIMSIHUS aTOMOB U TPy aTOMOB B
MOJIeKy1ax;

chOpMHUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HMCTOYHUKH YTIJIEBOJIOPOIHOTO
CoIpbs (HE(Th, MPUPOIHBIA ra3, yrojib), CIIOCOObI €ro nepepadoTKU U MPAKTUYECKOE
MPUMEHEHHE TTPOJIYKTOB MEPEepadbOTKH;

c(hOpMUPOBAHHOCTb BJIAJICHUS] CHUCTEMOW 3HAHUU O €CTEeCTBEHHO-HAyUHBIX
METOJaX TMO3HAHUSI - HAOIIOJCHUHM, WU3MEPEHUM, MOJICIUPOBAHUU, HKCIEPUMEHTE
(peaslbHOM M MBICIICHHOM) U YMEHHUS IPUMEHSATh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATh OCHOBHBIE OMNEPAIMH MBICIUTEIbHON
NEeSTENbHOCTH - aHalIM3 MW CHHTE3, CpaBHEHHE, 0000IeHne, CUcTeMaTH3aluIo,
BBISIBJICHUE NPUYUMHHO-CIICICTBEHHBIX CBS3€M - JUISI U3YYEHHsS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIN;

chOpMHUPOBAHHOCTh YMEHHH: BBISBISATH B3aUMOCBS3h XHMHUYECKHX 3HAHUN C
MOHATUSIMU U TIPEJICTABIICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB I OoJiee
OCO3HAHHOTO MOHUMAHUS CYIIHOCTHM MAaT€pUAIbHOrO €AWHCTBA MHpPA, UCIIOIb30BATh
CUCTEMHbIC 3HAHUA IO OPraHUYECKOW XUMHUHU JJisi OOBSICHEHHS U MPOTHO3UPOBAHUS
SABJICHUMN, UMEIOINX €CTECTBEHHO-HAYYHYIO TPUPOAY;

c(hOpMUPOBAHHOCTh YMEHHI: MPOBOJIUTh PACUETHI MO XUMUUECKUM (hopMyiamM U
YPaBHEHUSM XHUMHUYECKHX PEaKIMi C UCMOJb30BAaHUEM (PU3MUECKUX BEIWYUH (Macca,
00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C KOJIUYECTBEHHOM
CTOPOHBI: PacU€Thl IO HAXOXKACHUIO XUMUYECKOM (POPMYJIbI BEIIECTBA MO M3BECTHHIM
MAacCOBBbIM JIOJSIM XHMHYECKHX DJEMEHTOB, MPOAYKTaM CrOpaHus, IUIOTHOCTH
ra3z000pa3HbIX BEIICCTB;

chOpMHPOBAHHOCTh YMEHUMN: MPOTHO3UPOBATH, AHAIU3UPOBATH U OICHUBATH C
MTO3HUIINI DKOJOTHYECKON 0€30IaCHOCTH IOCIEIACTBHS OBITOBOM M IMPOU3BOJICTBEHHOM
NESTETPHOCTH YEJIOBEKA, CBSI3aHHOW C TEepepadOTKOW BEIIECTB, WCIOJIB30BATh
MOJIYYCHHbIC 3HAHUS JJIs TMPUHSATUS TPAMOTHBIX pELICHUM MpoOsiieM B CUTyalUsX,
CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTb YMEHHI: CaMOCTOSITEJIbHO IUIAHUPOBATh W MPOBOAUTH
XUMUYECKUN DKCIEPUMEHT (MTOYyUYEeHHE W M3Y4YEHUE CBOMCTB OPraHMYECKUX BEIIECTB,
Ka4E€CTBEHHBIC PEAKIINH YTIIEBOJAOPOJOB PA3JIUUYHBIX KJIACCOB U KHUCIOPOACOAEPKAIIUX
OpPraHMYEeCKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO PAaCIO3HABAHUIO
OpraHMYECKUX BEIIECTB) C COONIOZACHUEM TpaBuil O€30MacHOro OOpalleHus ¢
BEIIECTBAMHU U JIa0OPATOPHBIM 00OPYAOBaHUEM, (POPMYIHPOBATH LIE€Tb UCCIEAOBAHMUS,
MPEACTaBIATh B pa3nyHON (opMe pe3ysbTaThl SKCIEPUMEHTA, AHAIU3UPOBATH U
OLIEHUBATh UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTh YMEHHIA:



COOIOIaTh TpaBUjIa HKOJOTHYECKH IEeTIeCOO00Pa3HOTO TMOBEJACHUS B OBITY U
TPYJOBOM JIESITENIBHOCTH B IEJSIX COXPAaHEHUS CBOEro 30pPOBbs, OKpYKaroleu
MPUPOIHON CPEJIbl U TIOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHUYECKOTO JCHCTBHUSI HAa JKUBbIE OPraHU3MBI
ONpeAEIEHHBIX OPTAHUYECKUX BEIIECTB, NOHUMAs cMbIci nokaszarens [1J1K;

aHAJIM3UPOBATH 1I€JIECOOOPA3HOCTh MPUMEHEHHUSI OpPraHWYECKUX BEIIECTB B
MIPOMBINIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIIEHHUS PUCK-TI0JIb3a;

chOPMUPOBAHHOCTh YMEHHUH: OCYIICCTBISATH  IICJICHANIPABICHHBIA  IMOUCK
XUMUYECKON WH(pOpPMAIMM B Pa3IMYHBIX HCTOYHUKAX (Hay4yHass W y4eOHO-HayuyHas
JUTEepaTypa, CpeacTBa maccoBoil uHpopmaiuu, MHTEpHET W Apyrue), KpUTHUYECKU
aHAIM3UPOBATh XUMHUYECKYI0 HH(pOpMAaIHIO, TepepadaThiBaTh €€ W HUCIOJIb30BaTh B
COOTBETCTBHH C IMOCTABJICHHON y4eOHOMU 3a/1auei.

118.8.8. IlpenmeTHbie pe3ynbTaThl OCBOEHUs Kypca «OO0Ias u HeopraHudeckas
XUMUSD OTPaxkaroT:

c(OpMUPOBAHHOCTD MPEICTABICHHIA:

0 MaTepUaIbHOM €IMHCTBE MUpPA, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBIICHUI
MPUPOJIbI, O MECTE€ U 3HAYEHUM XMMHUHU B CUCTEME E€CTECTBEHHBIX HAayK U €€ poJih B
0o0€CTeYeHN yCTOMYMBOTO pPa3BUTHUSA, B PEIICHUH NPOOJIEM ISKOJOTHUYECKOMH,
HHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuajgoB, HOBBIX MCTOYHHUKOB OJHEPruM, B OOECHEUYCHUU PAIMOHATBHOTO
NPUPOAOIONL30BaHUsA, B (HOPMUPOBAHMM MHUPOBO33PEHUS U OOLIEH KYyJIbTYphI
YeJioBeKa, a TAKXKe IKOJIOIMUYEeCKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
IIPUPOJHOM CpEJIE;

chOpMHUPOBAHHOCTh BJQJCHHUS CHUCTEMOM XWMUYECKMX 3HAHHM, KOTOpas
BKJIFOYAET: OCHOBOIOJIATAIONIUE TOHATUSA - XUMUYECKUM 3JIEMEHT, aToM, SIPO aroMma,
M30TOIIbI,

AJIEKTPOHHAsE 000JI0YKa aroma, s-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U
B0O30Yy>X/IEHHOE COCTOSIHUSI aToMa, TMOpuan3alns aTOMHBIX OpOUTaseil, MOH, MOJIEKyJa,
BAJICHTHOCTb, JJICKTPOOTPHULIATEIILHOCTh, CTENEHb OKUCIICHHS, XUMUYECKasi CBS3b
(koBaJieHTHAsl, MOHHAs, METaJUIMuecKas, BOJOpPOJHAs), KPUCTAIMYECKAs PEIIETKa,
XUMUYECKasi PEeaKIusi, PacTBOP, AJIEKTPOJMTHI, HEIIEKTPOJIUTHI, DJICKTPOJUTUYECKAS
JUCCOIIMAIINS, CTENEeHb JIUCCOLMAIIMU, BOJIOPOJHBIA TMOKa3aTellb, OKUCIUTEb,
BOCCTAHOBUTEJNb, TEIUIOBOM Ah(EKT XUMHUYECKON peakiuu, CKOPOCTh XMMHYECKOU
peaKkuun, XUuMUYECKOE paBHOBECHUE;

TEOPUHU U 3aKOHBI (TEOPHS ICKTPOIUTHUECKOU IHUCCOIUAINU, TIEPUOTUYSCKUN
3akoH [[.I. MennaeneeBa, 3aKOH COXpPaHEHUsI MAcChl BEIIECTB, 3aKOH COXPaHCHUS U
MpPEBPALICHUS] SHEPTUU MPU XUMUYECKUX PEAKIHUAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHMS, JIeKalllMe B OCHOBE IOHMMAaHUSA MPUYUHHOCTA U



CUCTEMHOCTH XHMHUYECKUX SBIICHUI; COBPEMEHHBIE NPEACTABICHUSI O CTPOCHUHU
BEILIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U Ha/IMOJIEKYJIIPHOM YPOBHSIX;

MpEACTaBICHUSI O MEXaHU3MaX XUMHUYECKUX pPEaKlHi, TePMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX HUX MPOTEKaHUS, O XHUMHYECKOM pPaBHOBECHHU,
pacTBOpax M AUCHEPCHBIX CUCTEMAX;

(akTOJIOTMYECKHE CBEACHHUS O CBOMCTBAx, COCTABE, MOJYYEHUH U O€30MacHOM
WCIIOJIb30BAaHUN BAXKHEHIIUX HEOPTraHUYECKUX BEIIECTB B OBITY U MNPAKTUYECKOU
NEATeIbHOCTH YeI0OBeKa, OOIIMX HAyYHBIX MPUHIIUIIAX XUMUYECKOTO MTPOU3BO/ICTBA;

chOpPMHUPOBAHHOCTh, YMEHMU: BBISBIATH XapakTEpHbIC MPU3HAKH TOHSATHUH,
YCTaHaBIIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS

IIPU OMMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILCHUI;

c(hOpMHUPOBAHHOCTh YMEHHUSI  HMCIIOJIH30BATh XUMUYECKYI0  CHMBOJUKY

JUIsL  COCTaBlIeHHUS (OPMYJT BEIIECTB M YPAaBHEHHM XHWMHUUYECKHX PEaKIIHi,
cucreMarnueckyro HomeHkinarypy (IUPAC) u TpuBuaiibHbIE Ha3BaHUS OTHAEJIBbHBIX
BEILECTB;

c(hOpMUPOBAHHOCTb yYMEHUS OMPEAENATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUUYECKUX DJJIEMEHTOB B COCAWHEHUSIX, BHUJ XUMHUYECKOM CBS3U (KOBaJCHTHAas,
MOHHAs, METaJUTMYeCKasi, BOJIOPOJIHASI), TUIl KPUCTAITUYECKON PEIIETKU KOHKPETHOTO
BEIECTBA;

c(hOpMUPOBAHHOCTb YMEHUSI OOBSICHATH 3aBUCUMOCTh CBOWMCTB BEIIIECTB OT BHUA
XUMUYECKON CBSI3M M THUIA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBI W JIOHOPHO-
aKLENTOPHBIA MEXaHW3Mbl OOpa30BaHUsA KOBAJEHTHOW CBs3H; CHOPMUPOBAHHOCTH
YMEHUM:

KJ1acCu(UIIMPOBATh: HEOPraHMYECKUE BEIIeCTBA MO WX COCTAaBY, XMMHUYECKHE
peakiMu MO pa3IUYHbIM MpHU3HAKaM (YUCIYy U COCTaBy pEarupyrolmx BEIIECTB,
TerioBoMy d(hQeKTy peakiuu, WU3MEHEHHIO CTEleHeW OKHCICHUS DSJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aTopa U IpyTHE);

CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUSI M KPUTEPUU ISl  KJiaccUuPUKaIu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUK;

c(hOpMUPOBAHHOCTh YMEHUSI PACKpbIBaTh CMBICI Mepuoanydeckoro 3akona J[.U.
MeHneneeBa W JEMOHCTPUPOBATH €ro CHUCTEMATU3UPYIOIIYI0, OOBACHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHHIA:

XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB W HMOHOB XHMHYECKHUX
JJIEMEHTOB  MEPBOro-duerBéproro  mnepuonosB Ilepmommueckon  cucremsr .M.
MeHneneeBa, HCHOJBb3Ysl TOHSATUA «IHEPIEeTUUYECKUE YPOBHUY», «IHEPreTUYECKUE
MOAYPOBHU», «S-, p-, d-aToMHBIE OpOUTAIN», «OCHOBHOE M BO3OYXIAEHHOE
HSHEPreTUYECKUE COCTOSIHUS aTOMay;



OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U UX
coequHeHur no nepuojgaMm u rpynmnam l[lepuoanueckont cucremsl .M. Menneneesa,
BAJICHTHBIE BO3MO>XHOCTH aTOMOB JJIEMEHTOB HA OCHOBE CTPOEHHS HUX JJIEKTPOHHBIX
000I10Y€K;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTepHU30BaTh (OMUCHIBATh) OOIINE XUMUUYECKUE
CBOMCTBA BEUIECTB PA3JINYHBIX KIACCOB, NOATBEPKAATH CYIIECTBOBAHUE N€HETUYECKOM
CBSI3M  MEXIYy  HEOPraHMYECKMMM  BEIIECTBAMHU €  IOMOILIBKD  YpPaBHEHUM
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPHIBATH CYIIHOCTD:

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUA  TOCPEICTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OajyiaHca 3TUX Peakluii; peakiuii HOHHOTO0 OOMeHa MyTEM COCTaBIICHUS
UX TIOJIHBIX ¥ COKPAIIEHHBIX HOHHBIX YPABHEHUI;

peaKUMi TUAPOIIN3A;

peakiuii KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe THAPOKCOKOMITIEKCOB ITMHKA U
ANTIOMUHUS);

cOpPMUPOBAHHOCTb  YMEHHUSI  OOBSCHATH  3aKOHOMEPHOCTH  MPOTEKAHUS
XAMHUYECKUX PEAKIUA C YYETOM HX DSHEPreTUUYECKUX XApPAKTEPUCTUK, XAPAKTEP
W3MEHEHUs] CKOPOCTH XMMUYECKOM peaKluy B 3aBUCUMOCTH OT Pa3IUYHBIX (PaKTOPOB, a
TAKXKE€ XapakTep CMEUICHHS XHUMHUYECKOrO0 PAaBHOBECHUS IOJ BIMSHUEM BHEIIHUX
BoznericTBuid (mpuHiun Jle llarense);

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh XUMUYECKUE PEaKLIUH, JISKAIINUE B
OCHOBE TPOMBIIUIEHHOTO TMOJYY€HUsS CEPHOM KHUCIOTHI, aMMHaka, oOIllue Hay4dHbIE
MPUHLUIIBI XUMHUYECKUX IPOU3BO/ICTB; 1€71€CO00pa3HOCTh IIPUMEHEHUS
HEOPTaHUYECKUX BEIIECTB B MIPOMBIIIUICHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOIIIECHUS
PHUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHHWI O METOJaX HAYYHOTO IMO3HAHUS
SABJICHUU NPUPOABI - HAOIIOJCHUE, HW3MEPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIA W MBICICHHBIN), UCIOJB3YEMbIX B €CTECTBEHHBIX HAayKax, yMEHUS
MPUMEHATh 3TH 3HAHHUS MPU SKCICPUMEHTAIBHOM MCCIEIOBAHUUA BEIIECTB W IS
OOBSCHEHUSI XUMHYECKUX SBJICHUN, HMEIONIUX MECTO B MPHUPOJE, MPaAKTHUECKOUN
JEATEIIbHOCTH YEJIOBEKA U B IIOBCETHEBHOM )KU3HH;

c(hOpMUPOBAHHOCTh YMEHHMS BBISBISATH B3aUMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSMU U TPEJICTABIICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB it OoJiee
OCO3HAHHOI'O IOHUMAaHUsI MATEPUAIBHOTO €AMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHS MPOBOJAUTH PACUETHI:

C HWCIOJIB30BAaHMEM TOHATHM «MaccoBas JOJs BEIIECTBA B pPAacTBOpE» U
«MOJIIpHAS] KOHLIEHTPALIHS;

MaccChl BEIECTBA WM 00BhEMA raza o0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
WK 00bEMY OJHOTO U3 YYACTBYIOIMX B PEAKI[UU BELIECTB;



TerI0BOro 3(PdheKTa peakiny,

3HAQYEHUSI BOJIOPOJIHOTO MOKA3aTessl PAaCTBOPOB KHUCIIOT U IIEIOYE C M3BECTHOM
CTENEHbIO JUCCOIUAIINH;

Macchbl (00b€Ma, KOTMYECTBA BEIIECTBA) POIYKTA PEAKIIUH,

€CIM OJHO M3 MCXOJIHBIX BEIIECTB JAaHO B BHJIE PacTBOpa C OMNpPEACIIEHHOU
MacCOBOM J10J1€i paCTBOPEHHOTO BEIIECTBA WJIU JaHO B U30BITKE (MMEET IPUMECH);

JIOJIM BBIXOJIa TIPOIYKTa PEAKIIUH;

00BEMHBIX OTHOIICHUH I'a30B;

chOpPMHPOBAHHOCTh YMEHMH: CaMOCTOSITENIbHO IUIAHUPOBATh W TPOBOJIUTH
XUMHUYECKUN SKCIEPUMEHT (MPOBEACHUE PEaKIMii MOHHOTO OOMEHa, MOJTBEPKICHHE
KQUE€CTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEIIECTB, OIPEIECIECHUE CpPElbl pacTBOPOB
BEIIECTB C TMOMOIIBI0 WHIAMKATOPOB, W3YUYCHHUE BIMSHHUS Pa3IUYHBIX (HDaKTOPOB Ha
CKOPOCTh XMMHUYECKOW PEaKIMH, PELICHHE SKCIEPUMEHTANBbHBIX 3aJady 10 TeMam
«Metamne» u «Hemertamney) ¢ coOmogeHreM MpaBmil 0€30MaCHOTO OOpaIeHus ¢
BEIIIECTBAMH W JIA0OPATOPHBIM 000pYyIOBaHHEM, (POPMYIHPOBATH IETh UCCICAOBAHMUS,
MPEACTaBIATh B pPa3iudyHON (opMe pe3ynbTaThl SKCHEPUMEHTA, aHAIU3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHI: COOJIOATh MpaBuia MOJb30BAHUS XUMHYECKOU
MOCY/I0M U Ta0OpaTOPHBIM 000PYyA0BaHUEM, OOpAILIEHHS C BEIIECTBAMU B COOTBETCTBUU
C UHCTPYKIIUSIMU TIO BBITIOJTHEHHUIO JJA00PAaTOPHBIX XUMUYECKHUX OIBITOB, IKOJIOTHYECKH
11e71eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOM JEATENBHOCTU B IENSIX COXPAaHEHUS
CBOET0 3/I0POBbs, OKPY KAlOLIeW MPUPOJHOW CpeAbl U AOCTHKEHUS €€ YCTOWYMBOIO
pa3BUTHSI, OCO3HABaTh OINACHOCTb TOKCHUYECKOTO JACHCTBUS HA KUBBIE OpPraHU3MBI
ONPEICIEHHBIX HEOPTAHUYECKUX BEIIECTB, MOHUMAs cMbIci rmokaszaresns [1JIK;

chOpPMHPOBAHHOCTh, YMEHHWI:  OCYIIECTBISATh  IICJICHANPABICHHBI  TTOWCK
XUMUYECKON WH(OpMAIMM B Pa3jIMYHBIX HMCTOYHMKAX (Hay4yHas W ydeOHO-HaydHas
JUTEpaTypa, CpeacTBa maccoBoil mHpopmaruu, MHTEpHET W Apyrue), KPUTHICCKU
aHAJTU3UPOBATH XUMHUYECKYI0 MH(OpMaIMIo, nepepadaThiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



