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2.9. PaGouass mnporpamma mno yuyeOHOmMy mpeaMery ''Xumus"

(yri1y0JieHHBIHA YPOBEHB).

2.9.1. Pabouas mporpamma mo yueOHomy mpeametry "Xumus" (yrmyOiaeHHBIN
ypoBeHb) (mpenMeTHas oOnacTe "EcTecTBEHHO-HAydHble NpeaMeThl') (maiee
COOTBETCTBEHHO - MPOTpaMMa MO XUMHH, XUMHS) BKIIOYACT TMOSCHUTEIBHYIO
3aIlUCKY, CoJiepKaHne 00yUYeHUs, INTAHUPYEMbIE PE3YIIbTaThl OCBOCHHUS MPOTPAMMBbI
0 XUMHH.

2. TlosicHUTENBHASA 3alMCKa OTpakaeT OOIIME LETW M 3aJa4yd U3YYEeHHs] XUMHH,
XapaKTEePUCTUKY MICUXOJOTHYECKUX MPEIMOCHIIOK K €€ N3yUYeHUI0 00yUJaroIMMHUCH,
MECTO B CTPYKType y4eOHOro IjlaHa, a TakKe MOAXOAbl K OTOOPY CoAepxk aHUs, K
ONPENETCHUIO IIJIAHUPYEMBIX pE3YyJbTaTOB U K CTPYKTypE€ TEMAaTUYECKOIO
IUTAHUPOBAHUS.

3. ConepxaHue O0Oy4eHHs pacKpbIBaeT COAEpKaTeabHbIC JIMHUM, KOTOPBIE
IpeUIaraloTcs s 0043aTeIbHOTO U3YyUEHUS B KaXKI0M KJIacCce Ha YPOBHE CPEIHETO
o01ero oopa3zoBaHuUsI.

4. Tlnanupyemble pe3ylbTaTbl OCBOCHHS TMPOTPAMMBI MO XWMHUHU BKIIOYAIOT
JUYHOCTHBIE, METANPEIMETHBIE PE3YIbTaThl 32 BECh MEPHOA 00yueHUs: Ha YpPOBHE
cpeaHero obmiero 06pazoBaHus, a TAKXKe MPEIMETHBIC JOCTHKEHHS 00y4JaronIerocs
3a Kaxabld ron oOydyeHus. HaydHo-MeTonumyeckoil OCHOBOW Mg pa3pabOTKU
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI IO XUMHH JIJIsl YPOBHS CPETHETO
o0111ero 0Opa3oBaHus SABISETCSI CUCTEMHO-JIEATEIIBHOCTHBIN MOIXOI.

2.9.5. [losicHuTeILHASA 3aNIMCKA.

.5.1. IIporpamMma 1o XMMHH Ha YPOBHE CPEAHETO 0011Iero oOpa3oBaHus pa3padboTaHa
Ha OCHOBE TpeOOBaHUM K pe3yiabTaraM OCBOEHUS OCHOBHOM 00pa3oBaTelbHOMN
IporpamMMbl CpeHero oo1Iero oopasosanus, npeactaBieHHbix B @I'OC COO.

.5.2. XuMusi Ha ypoBHE YIITyOJIEHHOTO U3YUYE€HUS 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-HAydyHOro oOpa3zoBanusi yvamumxcs 10 - 11 xmaccoB. Usyuyenume
mpenMeTa, peaju3yeMoe B YCIOBUSX IU(PPEPEHIIMPOBAHHOTO, MNPOGUIHEHOTO
oOyueHus, TMPU3BAHO OO0ECHEYUTh OOIICO0Pa30BATEIbHYI0O M OOMIEKYIBTYPHYIO
HOJTrOTOBKY BBITYCKHHUKOB IIKOJIBI, HEOOXOIUMYIO Ui aJanTaliu UX K OBICTPO
MEHSOLIUMCS YCIIOBUSIM JKU3HU B COLIMYME, a TAKXKe JUIsl IPOAOIKEHUS 00yUeHus
B OpraHu3alMsiX NpoPecCHOHAIBLHOTO 00pa30BaHUs, B KOTOPBIX XMMHsI SIBISETCS
OJHOM U3 MPUOPUTETHBIX JUCLMILINH.

B mporpamme no XxumMuu HazHaueHue npenMera "Xumua' noiayyaeT nmoAapoOHYIO
MHTEPIPETALNIO B COOTBETCTBUM C OCHOBOIMoONararommmu nojoxenusmu OI'OC
COO o B3auMOOOYCTIOBIICHHOCTU LIENEH, COAEpKaHUs, PE3yJAbTaToB OOy4YEeHHsS U
TpeOOBAaHUM K YPOBHIO TIOJTOTOBKM BBIMYCKHUKOB. CBUIETEIBCTBOM TOMY
SBJISIFOTCSL CJIEAYIOIINE BBIMOIHSAEMbIE POTPAMMOM MO XUMUU (DYHKIUU:
MH(OPMAIIMOHHO-METOMYECKast, peaan3alns KOTOpoil oOecrneunBaeT ModyyeHue
NPEICTaBICHUS O LIETISX, COJEPKaHUu, 001Iel cTpaTterun o0y4eHusl, BOCIIUTAHUS U
pa3BuTusi OOy4yaroOUIMXCS CPEACTBAMHU TpeAMeTa, M3y4aeMoro B paMKax
KOHKPETHOTO MPpOoQuIs;

OpraHu3alMOHHO-IUIAHUPYIOIIAsl, KOTOpask IpeyCMaTpUBAET OINIPENEICHUE:



OPUHLIAIIOB CTPYKTYPUPOBAaHUS M TIOCIEAOBAaTENIbHOCTH H3Y4YEHHUS Y4eOHOro
MaTepuaa, KOJTUYeCTBEHHBIX U KaYeCTBEHHBIX €r0 XapaKTepPUCTHK;

MOJIX00B K (OPMHPOBAHUIO COJIEP>KATEIBHOW OCHOBBI KOHTPOJISI M OILICHKH
00pa3oBaTeNIbHBIX JOCTHKEHUNA O0y4aroluXcsi B paMKaX MTOTOBOM aTTeCTalluu B
dbopMe eTMHOTO rOCYITapCTBEHHOTO PK3aMEHA 110 XUMHUH.

.5.4. [Iporpamma asis yriryOJ€HHOTO U3yYEHUS XUMUU:

yCTaHABIMBAET WHBAPUAHTHOE IMPEAMETHOE COJEpKaHue, o00s3aTenbHOe IS
W3YYECHHS] B paMKax OTAENIbHBIX Npoduied, NpeaycMaTpuBaeT pacupeaeicHue 1
CTPYKTypUpOBaHME  €ro IO  KJaccaM, OCHOBHBIM  COJEP>KATEIbHBIM
JUHUSM/pasaenam Kypca;

JaeT MPUMEPHOE paclpeiesieHne Y4eOHOro BpPEMEHH, PEKOMEHIYEMOIO s
U3YYEHUS OTAEIbHBIX TEM;

npenjaraeT NPUMEPHYIO MOCIEA0BATENbHOCTh U3YUYEHHSI y4€OHOTro Mmarepuaina C
Y4ETOM JIOTMKH TOCTPOCHHUSI Kypca, BHYTPHUIPEIAMETHBIX W MEXIPEIMETHBIX
CBsI3€H;

JAeT METOAMYECKYI0 HMHTEPIPETAUI0 LEJIed M 3a4ad HU3y4YeHUs IpeaMera Ha
yIIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX NMPHOPUTETOB B CUCTEME CPEIHETO
o0mero  o0pa3oBaHUs, COAEPKATEIBHOW  XapaKTEPUCTUKH  IJIAHUPYEMBIX
pe3yAbTaTOB OCBOEHUSI OCHOBHOW 00pa30BaTebHOM MPOrpamMMbl CPETHEro OOLIETo
oOpa3oBaHusl (JINUHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), & TAKKE C y4ETOM
OCHOBHBIX BUJIOB Y4E€OHO-IT03HABATEIbHBIX IEUCTBUI 00y4aroIIerocs 1o 0CBOCHUIO
COJEPKAHMSI PEAMETA.

.5.5. 1o Bcem mo3unusiM B NporpamMme o XUMHUU IPEyCMOTPEHA TPEEMCTBEHHOCTD
c oOydyeHHEeM XMMHUU Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHusI.

.5.6. IIporpamMma mo XUMHH CIY’KHT OPHUEHTHPOM Ui COCTABIICHUS aBTOPCKUX
pabouux mnporpamMM. 3a MpeaeaaMd YCTAHOBJIEHHOW MpOTrpaMMON MO XUMHUU
00s13aTeTbHON (MHBAPUAHTHOWM) COCTABJISIONIEH COJEp)KaHUS y4eOHOTO MpeaMeTa
"Xumus" ocraeTcs BO3MOXKHOCTH BBIOOpa €ro BapUaTHMBHOM COCTAaBISIOINICH,
KOTOpasi TOJKHA OIPEAENSAThCS B COOTBETCTBUU C HANPABIECHUEM KOHKPETHOIO
npoduiis o0yueHuss. ABTOpaMu pabouux MporpaMm MOXKET ObITh IPEIJIOKEH UHOM
NOJXOJ K CTPYKTYpPUPOBAHHIO Y4eOHOTO Marepuajia U IMOCIENOBATEIbHOCTH €ro
U3yUYEHUsl, CBOE BUJEHHUE MyTeH U criocOO0B POPMHUPOBAHUS CUCTEMBI ITPEAMETHBIX
3HAHWM, YMEHUN U BUJIOB y4eOHOU NESITebHOCTH, a TaK)Ke CUCTEMBI CIIOCOOOB U
METOJMYECKUX MTPUEMOB IO PA3BUTHIO U BOCITUTAHUIO O0YYaIOLIUXCS.

5.7. B coorBerctBUM ¢ KOHLENTyalbHbIMU mnojoxkeHusmu PI'OC COO o
Ha3HAYEHUU TPeIMETOB 0a30BOr0 M YIIYOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO 00yYeHHUsI Ha YpPOBHE CpPEAHEro oO0IIero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YIIYOJEHHOTO W3y4Y€HUs HAIpaBieH Ha peau3aluio
MIPEEMCTBEHHOCTH C TOCJIEIYIOUIUM 3TAIOM MOTYYEHUSI XUMHUYECKOT0 00pa30oBaHUs
B paMKax W3Y4YCHUS CHEIHUATbHBIX €CTECTBCHHO-HAYYHBIX H XUMHUYECKHX
JUCHMIUIMH B By3aX M OpraHU3alMsIX CpeHero npoheccuoHaIbHOTO 00pa30BaHuUs.
B st10i1 cBsi3u n3yuenue npeameta " Xumusa" opueHTUPOBAHO MPEUMYIIECTBEHHO Ha
paciiupeHre M yriyOleHHe TEOPEeTUYECKOM M MPaKTHUYECKOM MOArOTOBKU
oOyJaromuxcsi, BEIOPaBIIUX OIpPEAeNICHHbIN Tpouiib 00y4eHHsl, B TOM YHUCIE C
NEPCIIEKTUBON  MOCIEAYIOIIEro TIOJY4YeHHs XUMHUYECKOTOo 00pa3oBaHus B



opranmzanusx npodeccuoHaibHOro obpazoBanusi. B cBere TpebGomanuit ®I'OC
COO k mIaHupyeMbIM pe3yabTaraM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM
porpaMMbl  CpeHero oo61mero oOpa3oBaHus u3ydeHue mnpeamera "Xumus"
OPUEHTHUPOBAHO TAKXKE Ha PEIICHHE 3a]ad BOCHHUTAHUS U COLMAIBLHOTO Pa3BUTUS
oOyyaromuxcsi, Ha GOpMHUPOBAHUE Y HUX OOLIEUHTEIIEKTYaIbHBIX YMEHUHN, YMEHHM
palMoHanM3alMu y4eOHOro Tpyla U OOOOIIEHHBIX CIOCOOOB JESITEIbHOCTH,
UMEIOIINX MEXAUCIUILUIMHAPHBIN, HAIIPEIMETHBIN XapaKTep.

.5.8. Xumus Ha ypoBHE YIITyOJEHHOTO M3y4YEHHS BKJIIOYACT YIIIyOJIeHHBIE KYPCHI -
"Opranunueckas xumud" u "OOmas u Heopranudeckas xumus'. [lpu onpenenennn
MOJIXOJIOB K OTOOpY M CTPYKTYPHOW OpTaHM3alMU COACPXKAHHUS ITUX KypCOB B
MporpaMMe 1Mo XUMuu 3a 0CHOBY HpuHATHI nojoxkenuss GI'OC COO o paznuuuax
0a30BOr0 U yIIIYOJICHHOTO YPOBHEU M3yUCHHUS TIPEIMETA.

.5.9. OcHoBy conepxanusi kypcoB "Opranumueckas xumua" u "OOmas u
HEOpraHu4eckass XUMHA' COCTaBIsAE€T COBOKYIIHOCTb HPEIMETHBIX 3HAHUW U
YMEHHUH, OTHOCAIIUXCA K 0a30BOMY YPOBHIO M3yuU€HHUs IpeaMera. JTa cucTeMa
3HAHMM TOJYy4YaeT ONPEAEICHHOE TEOPETHUYECKOE JIONOJHEHUE, ITO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYILIECTBEHHO 00BN 00beM (PaKTOJIOTMUECKOTO MaTepHala.
Ha ymiyOneHHOM ypoBHE WU3yuyeHHs IpeaMera o0ecreuyeHa BO3MOXKHOCTD
3HAYUTEIBLHOTO YBEJINYEHUS 00beMa 3HaHUN 0 XMMUYECKHX JIEMEHTaX U CBOMCTBAax
UX COCIMHEHUI Ha OCHOBE PACILIMPEHUS U YIITYOJIeHUs NPEACTABICHUIN O CTPOECHUH
BELIECTBA, XWMHUYECKOM CBS3M U 3aKOHOMEPHOCTSIX THPOTEKAaHUS pPEaKLuH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XUMHUYECKOW KUHETHUKA W TEPMOAMHAMHUKU.
N3yuenue nepuogmyeckoro 3akoHa u lleprmonnyueckoi CUCTEMBI XHUMHUYECKHX
AIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX KBAHTOBO-MEXaHHYECKUX
NPEICTABICHUAX O CTPOCHUM aroMa. XHWMHYECKas CBS3b OOBSICHSETCS C TOYKH
3pEHUs YHEPreTUUYECKUX U3MEHEHUH MPHU €€ 00pa30BaHUM U Pa3pyILICHUHU, a TAKKe
C TOYKM 3pEHMs] MEXaHHU3MOB ee oOpa3zoBaHus. M3ydeHue THUIOB peakiuii
JornoHsAeTcs GOpMUPOBAHUEM MIPEICTABICHUM 00 3JIEKTPOXUMHUUYECKHX Mpolieccax
Y IEKTPOJIM3E PaCIUIaBOB M PACTBOPOB BEIIECTB. B Kypce opraHMueckod XUMUU
IpU PacCCMOTPEHUM PEAKIIMOHHOM CIIOCOOHOCTH COENMHEHUH ynemnsieTcsi ocoloe
BHHUMAaHHE BOIIPOcaM 00 3JIEKTPOHHBIX d((deKTax, 0 B3aUMHOM BIUSHUUA aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaxX PEaKIHil.

.5.10. Ocoboe 3HayeHHME HMEET TO, YTO Ha COJAEpPNKAHUE KYpPCOB XUMHUU
yIIIyOJIEHHOTO YPOBHS M3YYEHUS JJIsl KIAcCOB OMPENEIeHHOro npoduiis (IJIaBHbIM
00pa3oM Ha UX CTPYKTYpPY M XapakTep JONOJHEHUN K 00IIel cucTeMe MpeaAMETHBIX
3HAHMI) OKa3bIBAIOT BIMSIHUE CMEXHBIC MPEAMETHI. Tak, HapUMep, B COIECPHKAHUU
npenMeTa Jisl KJIaCCOB XUMHKO-(DU3UUEeCKoro npoduiist Oonblioe 3HaYeHUE OyayT
MMETH AJIEMEHTHI y4eOHOro MaTepuaa o oomei xumuu. [lpu nzyyenuun npeamera
B JIaHHOM CJIy4ae akIeHT OyJeT c/ieiad Ha OOIIHOCTh METO/I0OB MMO3HAHUS, OOIIHOCTh
3aKOHOB W TEOpUM B XMMHM U B (U3MKE: aTOMHO-MOJIEKYJSIpHAs Teopus
(MonekynsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUS MAacChl U SHEPTUH, 3aKOHbI
TEPMOJUHAMUKH, IEKTPOIN3a, IPEICTABIECHUS O CTPOCHNUHN BEILIECTB U JIPYTOE.
.5.11. B conmepkanuu mpeameTa Ui KJIACCOB XMMHMKO-OMOIOTHMYECKOro Mpoguiis
OoNbLIMI yIEeNbHBI Bec OydeT UMETh opraHudeckas xumus. B stom ciydae
IOPEJOCTABISAETCS BO3MOXKHOCTh JJisi 0ojiee OOCTOSITENIBHOTO PacCMOTPEHUS



XUMHUYECKON OpraHu3aliy KJIETKH KaK OMOJIOTHYE€CKON CUCTEMBI, B COCTaB KOTOPOU
BXOJAT, K IpPUMEPY, TAaKU€ CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JMMMJbI, OEJKH,
YIJIEBOJbl, HYKJIEHMHOBBIE KHUCJIOTBI M Apyrue. IIpm 3TOM 3HaHMS O coCTaBe U
CBOMCTBaxX NPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHHYECKUX BEIIECTB CIYXKaT
OCHOBOM /11 HW3y4Y€HUs CYIIHOCTH MPOLECCOB (POTOCUHTE3a, JIbIXaHUS,
NULIEBAPECHUS.

5.12. B nnane QopmupoBaHHMS OCHOB HAayYHOTO MHPOBO33PEHHUS, OCBOEHUS
OOIIEHAYYHBIX METOJIOB TTO3HAHMSI M OTIBITA MPAKTUUYECKOTO MPUMEHEHUST HAyUHBIX
3HaHWM W3y4YeHHe mnpeameTa "Xumusa' Ha ynIyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXKMPEAMETHBIX CBS3SIX C Y4YEOHBIMH MpeIMeTaMHd, BXOJSIIIMMH B COCTaB
npeaMeTHBIX obnacteit "EcTecTBeHHO-HayuHble mpeaMmeTsl', "MaremaTtnka u
uHpopmaruka" u "Pycckuit S3bIK U nuTeparypa’.

.5.13. Ilpu nzyuenuu yueoHoro npeamera "Xumus'" Ha yriyOJ€HHOM YPOBHE TAKXKeE,
KaK Ha YPOBHE OCHOBHOTO U CpeaHero od1iero oopazoBanus (Ha 0a30BOM YpOBHE),
3ajauyeil MEepPBOCTENEHHON 3HAYMMOCTU SBISIETCS (DOPMHUPOBAHUE OCHOB HayKu
XMUMHHU KaK 007aCTh COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKON JIEATENbHOCTH
4eJIOBEKA M OTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJbTYphl. Perienne 31oil 3aa4u Ha
yOIyOlIeHHOM YpOBHE HW3YYEHMsI NpeaMeTa MIpearojaraeT peaiu3aluio TaKuX
Henen, kak: popMUpoBaHUE MTPEICTABICHUM:

o O MarepuaJbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX M II03HABAEMOCTHU
SBJICHUWA TIPUPOJIBI, O MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAayK M €€ BeAyllen
posu B 00€CeYEeHNN YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA: B PEUICHUH MpoOieM
HKOJIOTUYECKOM, DSHEPreTUYEeCKOM M MHIIEBOM 0€30IacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTE€pPUAlOB, HOBBIX HCTOYHUKOB DJHEPrUH, B
00ECHeUeHUN  pPalMOHAIBHOTO  MPUPONONOIL30BaHUS, B  (POPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIEeH KyJIbTypbl 4YEJNOBEKa, a TaKkKe 3SKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIIEHMSI K CBOEMY 3/10POBbIO U TPUPOJIHOM Cpee;

o OCBOEHME CUCTEMBI 3HAHUH, JIEKAILIUX B OCHOBE XMMUYECKON COCTABISAIOLICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpa: (PyHIaMEHTAIbHBIX TMOHATHUWA, 3aKOHOB H
TEOpHUd XMMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHHM BELIECTBA HA PA3HBIX
YPOBHSIX -  aTOMHOM,  HMOHHO-MOJIEKYJISIDHOM,  HAJAMOJEKYJISPHOM, O
TEPMOJUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHMSI XUMUYECKHUX
peakumii, 0 XMMHUYECKOM pPaBHOBECHM, PACTBOpPAX U JMCIEPCHBIX CUCTEMAX, 00
OOLIMX HAYYHBIX MPUHIHUIIAX XUMHYECKOTO IPOU3BOJICTBA;

) dbopmupoBaHue y 00y4Jaronuxcs OCO3HAHHOT'O IMIOHUMAaHUSI
BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX 3HAHUHN Uil OOBSICHEHUS KIIFOYEBBIX
uae u mpobiaeM COBPEMEHHOW XUMUU, Al OOBSCHEHUS U IMPOTHO3MPOBAHMS
SBJICHUW, WMEKIIUX €CTECTBEHHO-HAYYHYK IPUPOAY; I'PAMOTHOIO pELIEHUs
npo0sieM, CBA3aHHBIX C XUMHUEH, MPOrHO3UPOBAHUS, aHAJIM3a U OLIEHKU C MO3ULIAN
HKOJIOTMYECKON 0€30MacHOCTH TOCEACTBUM OBITOBOM W MPOU3BOACTBEHHOMU
NEATEIbHOCTH  YEJIOBEKa, CBA3aHHOM C  XUMHUYECKHMM  MPOU3BOACTBOM,
UCITIOJIb30BAHUEM U MEepepabOTKOM BEIlIECTB;

o yriIyOJeHue MPEACTaBICHUN 0 HAyYHBIX METO/aX MO3HAHMS, HEOOXOIUMBIX
JUIsL TIPUOOPETEHUsI YMEHUU OpPUEHTHPOBATHCSA B MHUpPE BEIIECTB U OOBSICHEHUS



XUMUYECKUX SIBJICHHUH, UMEIOIIUX MECTO B MPUPO/IE, B IPAKTUIECCKOU TSI TEIILHOCTH
Y TIOBCETHEBHOM >KU3HH.

.5.14. B miaHe peanu3anuu MNEpBOOYEPEAHBIX BOCHHUTATENIbHBIX U PAa3BUBAIOIINX
GYHKIMH 1IETOCTHOM CHUCTEMBI CpPEIHEro OoOuIero 0o0pa3oBaHUsI MPU H3YYCHHUU
npenMera "Xumus" Ha yriTyOJIeHHOM YpOBHE 0COOYIO aKTyallbHOCTh MPUOOPETAIOT
TaKHe 1eJIU U 3a/1a4M, KaK:

o BOCITUTAaHUE YOEKIEHHOCTH B IMO3HABAEMOCTH SIBJICHUM MPUPOJIbI, YBAKEHUS
K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPETUUECKUX U MPUKIIATHBIX UCCIICIOBAHUN B
XUMUH, (OPMHUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

o pa3BUTHE MOTHBAllMKM K OOYYEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJII0 M CAMOBOCHHMTAHUIO HAa OCHOBE YCBOCHHMS OOIIEUETIOBEUECKUX
IICHHOCTEH;

o pPa3BUTHE IMO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKUX
CrocoOHOCTEN 00yUaromuxcs, GOpMUPOBAHUE Y HUX CO3HATEILHOTO OTHOIIEHUS K
CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KaK YCIOBHUIO YCIEHUIHOMN
npodeCCHOHATBHON U O0IIECTBEHHOM JEATeIbHOCTH, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 37I0pPOBbIO U MOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

o dbopMHUpOBaHHWE YMEHHA ¥ HABBIKOB Pa3yMHOTO IPUPOIOTIOIH30BAHNSA,
pPa3BUTHE DKOJIOTHYECKOM KYIBTYphI, TNPUOOpETEHHE ONbITa OOIIEeCTBEHHO-
MOJIE3HOM IKOJIOTHUECKON JeSTEIHHOCTH.

OO0uree YnC10 YaCOB M3Y4YEeHHUS] XUMHMHU HA YIIY0JIEHHOM YPOBHe, - 204 yacosB: B
10 xaacce - 102 yaca (3 yaca B Hexemwo), B 11 kiacce - 102 yaca (3 yaca B
HeeJI10).

2.9.6. Coaepxxkanue o0yuenus B 10 kiacce.

Oprannyeckasi xumus. — 102 4.

Teopemuueckue ocHo6bl opeanuyeckou xumuu. — 13 4.

[IpenmMer M 3HaYEHUE OPraHUYECKON XUMUH, MPEACTABICHHE O MHOTo00pa3uu
OPraHUYECKUX COCTUHEHU.

DNEKTPOHHOE CTPOEHUE aTOMa YITIEPO/a: OCHOBHOE M BO30Y)KIECHHOE COCTOSIHUSI.
BanieHTHbIE BO3MOXKHOCTH aToMa yriepoga. XUMHUYECKas CBA3b B OPraHUYECKHX
COEIMHEHUAX. TuIbl THOpUIU3ALMK aTOMHBIX OopOuTaneil yriepona. MexaHU3MbI
0o0pa30BaHusl KOBAJIEHTHOM CBA3M (OOMEHHBIA M JOHOPHO-aKUENTOPHBIN). Turbl
NEPEeKpbIBAaHUSI aTOMHBIX opOuTaneil, 0 - u m-cBa3u. OauHapHas, IBOMHas u
TpoiiHas cBs3b. CriocoObl pa3pbiBa CBA3EH B MOJIEKYIaX OPraHUYECKUX BEIIECTB.
[TonsiTue o cBOOOTHOM pajguKale, Hykjieohusie u eKTpodue.

Teopust cTpoeHusi opranndeckux coenuHennii A.M. ByTiepoBa u coBpeMeHHbIE
IPENCTABIECHUS O CTPYKTYpE MOJIEKYJ. 3HAaUEHHE TEOPUN CTPOEHUS OPraHUYECKUX
coequHeHn. MoJeKkynspHble U CTpYKTypHbIe (hopMysbl. CTpYKTypHbIE (HOpPMYIIbI
pa3IMYHBIX BUJIOB: Pa3BEPHYTAasl, COKpAILEHHAs, CKEJIETHAsI.

N3omepusi. Buasl n3oMepuu: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

DnexkTpoHHbIe A3PHEKTH B MOJIEKYIaX OPraHUYECKUX COCTMHEHUN (MHAYKTUBHBIA U
MEe30MEepHBIN 3P PEKTHI).



[IpencraBnenne o KiIaccupuKamuy OPraHUYECKUX BemiecTB. [loHsATHE O
dbynkuuonanbHoU rpynne. ['omonorus. I'omonoruyeckue psgapl. Cucremarnyeckast
HOMeHKJarypa opranuudeckux coenuHeHuid (IUPAC) u TtpuBmanbHble Ha3BaHUS
OTIEJbHBIX MPEICTABUTEIIEH.

OcobOeHHocTH U KjiacCU(UKALMS OpPraHMYECcKuX peakiuil. OKUCTUTENBHO-
BOCCTaHOBUTEIIbHBIC PEAKIIUU B OPraHUYECKON XUMUMU.

OKCIEpUMEHTAIbHBIE METOABbl M3YYEHUsS BEIIECTB W MX [PEBPAILCHUI:
O3HAaKOMJIEHHE C 00pa3liaMy OPTraHUYECKUX BELIECTB U MarepuagaMu Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPraHMYECKUX BEIIECTB MPHU HArpeBaHuu (IUIaBJICHUE,
oOyIMIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHUE MOJENIEH MOJIEKYJ OpPraHUYECKUX
BEILIECTB.

Yeneeo0opoowt. — 25 u.

Ankanpl. [oMmonormdeckuii psii ajnkaHoB, oOmias Qopmyrna, HOMEHKIATypa H
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOIEKYIN AlIKaHOB, Sp°-
ruOpuan3alys aTOMHBIX OpOUWTaseil ymiepona, ¢ -cBsi3b. DuU3MUecKkue CBOHCTBA
aJKaHOB.

XWMUYECKUE CBOWCTBA AaJKaHOB: PEAKIUU 3aMEUICHUs, H30MEPU3ALINH,
JETUAPUPOBAHUS, IUKIIU3ALNUN, TUPOJIN3a, KPEKUHTa, TOPEHUSL.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs U IPUMEHEHUE aTKaHOB.
[Muknoankansl. OOmas Qopmymna, HomeHkiIatypa u uzomepus. OcoOeHHOCTH
CTPOEHHUS U XUMUYECKUX CBOMCTB MaJIbIX (LIMKJIOMPOIAH, [IMKJI00YTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IIUKJIOTEeKCaH) IUKIJI0anKkaHoB. CIoCcOObI MOMYyUYEeHUS! U IPUMEHEHHUE
LUKJIOAJKAHOB.

Ankenbl. loMonoruyeckuid psii ajdKkeHoB, oOmias ¢opMmysna, HOMEHKIATypa.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP*-TUOPH M3l
aTOMHBIX OpOuTaned ymiepona, 0 - U m-cBA3U. CTPyKTypHass U reoMeTpuyecKas
(mc-Tpanc-) uzomepus. Ou3nuecKkue CBOMCTBA AJIKEHOB.

XWUMUYECKUE CBOMCTBA: PEAKIMU MNPUCOCIUHEHUS, 3aMEIICHUS B O -TIOJIOKECHHE
IpU JBOMHOW CBA3U, MOJIMMEpU3aUUM U OKucieHus. lIpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakiui HA JBOWHYIO CBSI3b.

CriocoObl TOJTy4eHHs ¥ IPUMEHEHHE aJTKEHOB.

Ankanuensl. Kraccudukamuss ankaaueHoB (CONPSHKEHHBIC, W30JIMPOBAHHBIC).
Oco0eHHOCTH DJIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOWMCTB COMPSIKEHHBIX
nueHoB, 1,2- u 1,4-npucoenunenue. llonmummepusannss CONPSIKEHHBIX IUEHOB.
CnocoObl oJTy4eHUsl U MPUMEHEHUE aJTKaIUCHOB.

Ankunbl. [oMonornueckuid psii ajdkuHOB, oOmiasi (opmysia, HOMEHKIarypa u
M30MepHs. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKUHOB, Sp-
ruOpuan3alivs aTOMHBIX opouTasiel yrepona. Pu3nyeckue CBOMCTBA AJIKUHOB.
XUMUYECKUEe CBOMCTBA: PEaKIIUU MPUCOSTUHEHMS, TUMEPU3ALIUUA U TPUMEpU3aIIUU,
OKHCJIEHUs. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIINX KOHUEBYIO TPOUHYIO CBA3b.
KauecTBeHHbIE peaki Ha TPOMHYIO CBS3b.

CriocoObl TOTy4eHHS 1 IPUMEHEHHE aJIKMHOB.

Apomarnyeckue yriaeBonopoabl (apensl). ['omonorudeckuil psii apeHoB, oOmas
dbopMyna, HOMEHKIATypa H U30Mepusi. OIJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYIbI OeH30J1a. DU3MUECKUE CBOMCTBA apECHOB.



XUMUYECKHe CBOMCTBAa O€H30Ja M €ro TOMOJIOTOB: PEaKIUH 3aMEIIeHHs B
OCH30JIbHOM KOJIbLIE U YIVIEBOJOPOAHOM pajuKale, peakluud MNPUCOCAUHEHUS,
OKHUCJIEHHE TOMOJoroB Oensona. Ilpencrabienrue 06 OpUEHTUPYIOLIEM JIEHCTBUU
3aMecTUTeNe B OCH30JbHOM KOJbIE HA MPUMEPE AJKWIbHBIX PaTUKaJIOB,
KapOOKCHIIbHOM, THUJIPOKCHIIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB T'aJIOT€HOB.
Oco0eHHOCTH XMMUYECKUX CBOMCTB cTupona. [lonumepusanus ctuponia.

CriocoObl MOJIy4eHHs U IPUMEHEHHE apOMAaTUYECKHUX YTIIEBOAOPOIOB.

[Tpuponusiii ra3. IlomytHeie HedTsHbie ra3sl. HedTh u ee mpoucxoxaeHue.
KameHHbIl yroiib U IPOAYKTHI €r0 NEPepadOTKH.

CrmocoObpl  mepepaboTku  HETHU:  TEPETOHKA, KPEKUHT  (TEPMHYCCKUH,
KaTaTUTUIeCKuii), pudopmuHr, mmponus. [IpomykTel mepepaboTku HEPTH, UX
MPUMEHEHUE B MMPOMBIILJICHHOCTH U B OBITY.

['eHeTHUECKask CBA3b MEXKAY PA3IUYHBIMU KJIACCAMH YITIEBOJOPO/IOB.

DNEKTPOHHOE  CTPOEHHUE  TaJIOTEHIIPOM3BOJIHBIX  YIIIEBOAOPOAOB.  Peakium
3aMENIEHUs TaJoreHa Ha TUApPOKcorpymimy. [lelicTBME Ha TrajJoreHNpOW3BOIHbBIC
BOJHOTO M CHUPTOBOIO pacTBOpa Iiesoud. B3anmonencTBue QUrajaoreHajKaHoB C
MarHueM 1 HUHKOM. Mcronbp30BaHue rajoreHIpOU3BOIHBIX YIIIEBOIOPOIOB B OBITY,
TEXHUKE U MPU CUHTE3€ OPTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METO/bl U3YUYEHUSI BELIECTB M UX MPEBPALICHUN: U3yYCHUE
(bU3MYECKUX CBOMCTB YIIIEBOJAOPOJIOB (PAaCTBOPUMOCTD), KAaYECTBEHHBIX peaKIui
YIJIEBOIOPOJIOB Pa3IMYHBIX KJIacCOB (00ecCIBeUnBaHNE OPOMHOM WK MOTHOM BOJIBI,
pacTBOpa IE€pMaHraHara KaJiisd, B3aUMOJCHCTBHE alleTUIEHA C aMMHAYHbIM
pactBopoM okcupa cepedpa(l)), kauecTBeHHOE 0OHApYKEHUE YIJIepoa U BOAOPOIa
B OpPraHMYECKUX BEIIECTBaX, MOJYyYEHHE OJTHIIEHA W H3YyYEHUE €ro CBOMCTB,
o3HakomieHue ¢ koiekiusamu "Hedts" um "Yroms", ¢ oOpasmamu miactmacc,
KaydyKOB M  pE3UHbl,  MOJEJIMPOBAHME  MOJIEKYJ]l  yIJIEBOJOPOIOB U
raJIOreHIIPOM3BOAHBIX YITIEBOIOPOAOB.

Kucnopoocooepocawue opeanuueckue coeounenus. — 19 u.

[IpenenbHbie oHOaTOMHBIE CIUPTHI. CTpOoeHUE MOJIEKYIT (Ha MpUMepe METaHoja U
staHona). ['omonorudyeckuit psig, obmast Gopmyna, u3oMepusi, HOMEHKJIATypa U
kinaccudukanus. dusndyeckre CBOWCTBA MPENENbHBIX OIHOATOMHBIX CIUPTOB.
Bonoponnsie cBsi3u MEXAY MOJIEKYJIaMH CIIUPTOB.

XWUMUYECKUE CBOMCTBA: pEaklUMH 3aMENIEeHUs, JAEeTHApaTallid, OKHUCIIEHUS,
B3aUMOJCHCTBHE C  OPraHMYECKMMHU W  HEOPraHUYECKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIEC CIIUPTHI. J[eHCTBUE 3TaHOJA U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl TMOJYYEHHS] W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie 3¢upsl, HOMEHKIaTypa U u3zoMepusa. OcoOeHHOCTH (QU3HYECKUX U
XAMHUYECKUX CBOMCTB.

MHOroaroMHbi€ CIUPTHI - ATHJICHIIUKOIL U THUIEpUH. DU3nueckue U XuMUYECKUe
CBOMCTBA: peaklUUH 3aMEIICHUS, B3aUMOJCHCTBHE C OPraHUYECKHUMHU U
HEOPraHUYECKUMU KUCJIOTAMH, KAYECTBEHHAs PEaKIMs HA MHOTOATOMHbBIE CIIUPTBHI.
JletictBue Ha opraHu3Mm dYenoBeka. CrmocoObl TOMyYeHUS MW TMPUMEHEHHUE
MHOTOATOMHBIX CIIUPTOB.



®enon. CTpoeHne MOJIEKYITBI, B3AMMHOE BIUSHHIE THAPOKCOTPYIITBI U OCH30JbHOTO
anpa. duzndeckue cBoicTBa (heHona. OcCOOEHHOCTH XMMUYECKUX CBOMCTB (heHoa.
KauectBennbie peakiuu Ha ¢enon. Tokcuunocts denona. Criocodbl MoaydeHus u
npumeHeHue ¢penona. GeHondopmanberuaHas cMoa.

KapOoHUIIbHBIE COETUHEHUSI - AJbJIETHABl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOUM Trpyniibl. [oMonornueckue psiapl aiabJAeTUI0B U KETOHOB, 0OIas
dbopmyna, u3oMepus M HOMEHKIaTypa. Du3nueckue CBOMCTBA ajbACTUIIOB U
KETOHOB.

XUMUYECKUE CBOWCTBA aIbJCTHIOB M KETOHOB: PEAKIUU MPUCOCAUHEHUS.
OxucrneHrne anpJeruoB, KAadeCTBCHHBIE peaknuu Ha anbaeruabl. CrocoOsl
MOJIYYEHHUS U IPUMEHEHUE AJIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE TMpeJeabHbIE KapOOHOBBIE KHUCIOThL. (OCOOCHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KUCIOT. MI30Mepust 1 HOMeHkIaTypa. dusnyeckue cBOMCTBA
OJTHOOCHOBHBIX TPECIbHBIX KapOOHOBBIX KHCIOT. BomopomHble CBS3M MEXIy
MOJIEKYJIaMHi KapOOHOBBIX KHUCIIOT.

XUMHUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakivs dTepudUKaINm, peaKIuu ¢
Y4aCTHUEM YITIEBOJOPOIHOIO paauKaa.

Oco0eHHOCTH CBOMCTB MypPaBbUHOM KUCIIOTHI.

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT - CJIOXKHBIX d(Upax.

MmuorooOpa3ue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HENpENEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHCJIOT,
TUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICIIMX KapOOHOBBIX KHCIIOT:
CTEapUHOBasl, MAJIbLMUTHUHOBAS, OJEWHOBas KHUCIOTHL. CHocOOBI MOJTYyYECHHUS U
MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. [omonornueckuit psan, oOmas ¢opMyna, H30MEpUs U
HOMEHKJIaTypa. Du3nyeckne W XMMHUYECKHUE CBOMCTBA: THAPOIU3 B KHUCIOW H
IIEJIOYHOU CpeE.

Kupwil. Crpoenue, GuU3MYECKHUE U XUMHUYECKHE CBOMCTBA KUPOB: TUIPOIU3 B
KHUCIION U 1esiouHo cpene. OCOOEHHOCTH CBOMCTB KUPOB, COMEPKAIINX OCTATKU
HETPEIEIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOZE.

Mbind KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ACHCTBHE.

OO6mast xapakTepucTuka yrieBonoB. Knaccudukamus yrineBonoB (MOHO-, AW- U
MOJINCAXaPUIbI).

Monocaxapuapl: TJH0K03a, (Ppykro3za. PuU3NUEeCKHe CBOMCTBA M HAXOXKJICHUE B
npupone. PoToCHHTES.

XUMHUUYECKUE CBOMCTBA MIIOKO3bI: PEAKIIMU C YIYACTUEM CIIMPTOBBIX U aJIbJICTHUTHOU
rpynn, CIMPTOBOE W MOJIOYHOKHCIIOE OpokeHue. lIprMeHeHue IIIoKO3bl, €€
3HAUEHUE B )KU3HEACATEIBbHOCTA OPraHnu3Ma.

Jucaxapunesl: caxaposa, MajpTo3a. BoccTaHaBnmBaroye 1 HEBOCCTaHABIIMBAIOILINAE
nucaxapuasl. ['uaponus qucaxapuaos. HaxoxaeHue B pupojie U MpUMEHEHUE.
[Tonucaxapuapl: Kpaxmall, DIMKOTEH W LeiuTtoiao3a. CTpoeHne MaKpOMOJEKYI
KpaxMalia, [JIMKOTeHa W UeJUToi03bl. (Du3nueckre CBOMCTBA Kpaxmaia u
LEJUTI0I03bl. XMMUYECKUE CBOMCTBA KpaxMaia: THAPOJIN3, KAUeCTBEHHAs! pEaKIUs C
nooM. XWMHUYECKHE CBOWCTBA IMEJUTIONIO3BI: THAPOJIN3, TMOIydeHue 3(PUpoB
1esuTroNo3bl. [loHsaTHe 00 NCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIIEJIK).



OKCNEpUMEHTaIbHbIE METOAbl HW3YYEHHUsI BEIIECTB W UX MPEBpAICHUIL:
PacTBOPUMOCTB Pa3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBUE ITAHOJA C HATPHUEM,
OKHCIICHHE 3THJIOBOTO CIIMPTA B AJIbJAETHU]I HA PACKaJICHHOM MEOHON MPOBOJIOKE,
OKHUCJICHHE STUJIOBOTO CHUPTA JUXPOMATOM Kajius (BO3MOXHO HCIIOJIb30BaHHE
BUJIEOMATEPUAJIOB), KAauE€CTBEHHBbIC PEAKIMU Ha aibIeruibl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u rugpoxcuaom meau(Il)), peakuus rueprHa ¢ THAPOKCHIIOM
menu(Il), xumudeckre CBOWCTBA pPacTBOpa YKCYCHOM KHMCIIOTBI, B3aMMOJICHUCTBHE
pacTBopa ntoko3bl ¢ ruapokcuiom meau(ll), B3aumoaeicTBie kpaxmana ¢ HOJO0M,
pellieHne SKCIEePUMEHTANbHBIX 3a7ad 1o TemaM "Crouptel u  ¢eHombl",
"Kap6onoBsie kucioTsl. CiioskHbIE YPUpHI'.

A3omcoodeprrcanjue opeanuuecKkue coeounenus. — 6 4.

AMHHBI - OpraHMYECKHWE MPOU3BOJAHBIE ammuaka. Kiaccudukarus aMUHOB:
anudaTHdecKue W apOMAaTUYECKHE; TEPBUYHBIC, BTOPUYHBIE W TPETHUYHBIC.
Crpoenue Mosekyn, oOmasi gopmysia, U30MEpHsi, HOMEHKIATypa U (pU3NUECKUE
cBOICTBAa. XMMHYECKOE CBOMCTBA aanuaTUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
aNKWIMPOBAHUE, B3aUMOJCHCTBUE NMEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Conu anKuiiaMMOHHUS.

AHWIMH - TPEACTaBUTENIb aMHUHOB apoMaTH4yeckoro psaa. CTpoeHuEe aHWIMHA.
B3auMHoe BiMsHHE TpyHI aroMoB B Mojekylde aHuiuHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWINHA. KaueCcTBEHHbIE peaKMK HA aHWJIHH.

CniocoOblI MoTyueHus ¥ mpuMeHeHre anrudaTudeckux aMuHoB. [loydenre aHumHa
U3 HUTPOOEH30171a.

Amunokuciorel. HomeHnknarypa u wuzomepus. OTaenbHblE NPEACTABUTENM o -
AMUHOKUCJIOT: TIIMIUH, aJlaHiH. OU3NYEeCKUe CBOMCTBA AMUHOKHUCIIOT. X UMHUYECKHE
CBOMCTBA aMHHOKHUCIIOT KaK aM(OTEpPHBIX OPraHMYECKUX COEAMHEHUMU, peakKius
MOJIMKOH/ICHCAIIMK, O0pa3oBaHUE NENTUIHOW CBs3U. buonmornuyeckoe 3HAYEHHE
aMUHOKUCHOT. CUHTE3 ¥ THUAPOJIN3 MENTHIOB.

benku kak npupoaHsie noauMepsl. [lepBuyHas, BToprudHas U TpETHYHAS CTPYKTypa
O0enkoB. XUMUYECKHE CBOMCTBA OENKOB: THIIPOJU3, JEHATypaIlus, KaueCTBEHHBIC
peaKIy Ha OSJIKH.

DKCIepUMEHTAIbHBIE METO/IbI U3YUEHHSI BEILIECTB M UX MIPEBPAILICHHI: pACTBOPEHUE
OenKkoB B BOJIE, ICHATYypalys OSJIKOB ITPU HArPEBaHWH, IIBETHBIC PEaKIIUU Ha OCJIKH,
pelIeHre YKCIIEPUMEHTANbHBIX 33/1a4 10 TeMaM " A30Tco/iepKalue OpraHnyecKue
coequHeHus" u "Pacno3HaBaHME OPraHUYECKUX COCTMHEHUN'".
Buvicokomonexynapuvie coeOunenusn. — 4 4.

OCHOBHbIC TOHSTUS XHUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMECHb MOJMMEPHU3AINM, CPEAHSS MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHCHUHN -
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAITHSI.

[Tonumepnbie  Marepuanbl.  [lmactMaccsl  (MOAMATUIEH,  MOJUIPOIHIICH,
MOJIMBUHWIXJIOPU,  TOJUCTUPOJ,  MOJUMETWIMETAKpWiIaT, IOJIUKapOOHATHI,
oy TUICHTepePTanar). Y THin3aius u nepepadoTka miacTuka.

DnacToMephl: HaTypajdbHBIN KaydyK, CHUHTETHUECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPONIPEHOBBIN, U30MPEHOBLIN). Pe3uHa.



BonokHa: HarypajibHble (XJIONOK, WIEPCTh, IIEJK), HMCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KAIIPOH U JIABCaH).

OKCIIEpUMEHTAJIbHBIE METOJbl HU3yYEHUs BELIECTB U MX IPEBpAIlLlEHUI:
O3HAKOMJIEHHE ¢ 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4dyKOB, pEIICHHE OHKCIEpPUMEHTANbHbIX 3anad 1o Teme '"Pacrno3znaBaHue
IJJACTMAcC U BOJIOKOH'".

PacuerHbie 3aaun.

Haxoxxaenne MonexyasipHoil (popMynsl OpraHMueCcKOro COSTUHEHHsSI TT0 MAaCCOBBIM
JIOTISIM DIIEMEHTOB, BXOSIIMX B €r0 COCTaB, HAXOXKICHNUE MOJICKYISPHOU (POPMYIIBI
OpraHUYEeCKOrOo COEAUHEHUs MO0 Macce (00beMy) MpPOAYKTOB CrOpaHus, IIO
KOJIMYECTBY BelIeCTBa (Macce, 00beMy) MPOIYKTOB PEaKIMHU H/WIM HCXOIHBIX
BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOU (HOpPMYIbl OpraHMYECKOTo BEIIeCTBA Ha
OCHOBE €r0 XMMUYECKHX CBOMCTB WJIM CIIOCOOOB IMOJIyYEHHS, ONPEACICHUE JOIU
BBIX0/1a IPOAYKTA PEAKIUHU OT TEOPETUYECKH BO3MOKHOTO.

MeXnpeaMeTHbIE CBSI3H.

Peanuszanus MeXnpeaMeTHBIX CBA3€H MPU U3YYEHUU OpraHuyeckod xumuu B 10
KJIaCCE OCYIIECTBISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUHbIX
HNOHATUN, TaK M MOHATHM, NPUHATHIX B OTAENIBHBIX IpPEIMETaX €CTECTBEHHO-
HAy4HOTI'O LHMKIIA.

OO1ue ecTeCTBEHHO-HAyYHbIE TOHSATHUS: SBIECHHWE, Hay4dyHbIM (akT, rumoresa,
TEOpHsl, 3aKOH, aHajiu3, CUHTE3, KiacCU(pUKalus, HAONIOIEHUE, HW3MEpPEHUE,
HKCIIEPUMEHT, MOJIENIb, MOJICIMPOBAHHUE.

®dusnka: MaTrepus, atoM, dJEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, SJHEPreTUIECKUI
YPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHOe COCTOSHHE BEIIECTBA, (PU3UUECKUE
BEJIMYMHBI, €AMHUIIBI U3BMEPEHHUS, CKOPOCTb, YHEPTHU, MACCA.

buonorus:  kierka, oOpraHusM, D9Kocuctema, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOoTpPO(HBIA TUIT MUTaHUS, OpOKEHUE,
doTtocuHTE3, AbIXaHUE, OENKHU, VYIIEBOMAbI, JKUPbl, HYKJIEUHOBbIE KHUCIOTHI,
(bepMEeHTHI.

['eorpadusi: mone3Hble HCKONaeMble, TOIUIHBO.

TexHonorus: MUIEBble MPOAYKTHI, OCHOBBI PALMOHAIBHOTO IMUTAHUS, MOIOIIUE
CpEeICTBa, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

2.9.7. Conepxkanue o0yuenus B 11 kiacce.

Oo0umas u Heopranuveckas xumus. — 102 u.

Teopemuueckue ocnoevt xumuu. — 31 4.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 3JIeMEHT. I30TOMBI.

CtpoeHue SIIEKTPOHHBIX 00OJIOYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPTETUUYECCKHE
YPOBHM W TIOAYpOBHU. ATOoMHBIC opOuTanmu. Kriaccupukammss XUMHYECKHX
aJIeMEeHTOB (s-, p-, d-, f-amementsl). PacnpeneneHue 37€KTPOHOB 1O aTOMHBIM
opOuTansaM. DJCKTPOHHBIC KOHPUTYpAIllMd aTOMOB JJIEMEHTOB TIEPBOTO -
YETBEPTOTO IEPHUOIOB B OCHOBHOM M BO30Y)KJICHHOM COCTOSHHH, JJICKTPOHHBIE
KOH(UTYpaIuu HOHOB.

DIEKTPOOTPULATETHHOCTD.




[lepnognyeckunt 3akoH U Ileprogndeckas cucrema XMMHUYECKUX dnemMeHToB [[. M.
MenpaeneeBa. CBs3p NEPUOAUYECKOrO 3akoHa U llepuoandeckoil CHCTEMBI
XUMHUYECKAX DJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
IIPOCTBIX U CJIOKHBIX BEUIECTB M0 TPYIIIAM U IIEPUOJIaM. 3HAYEHHUE TIEPHUOANIECKOTO
3akoHa J/[.11. Menpeneena.

XAMHU4YecKas CBA3b. Buapl XUMHUYECKOM CBA3M: KOBAJICHTHAs, HWOHHAs,
MeTajniyeckas. MexaHu3mbl 00pa3oBaHHUS KOBaJCHTHOM CBS3M: OOMEHHBIH U
JIOHOPHO-aKUENTOPHBIN. DHEPrus U AauHa cBs3u. [loaspHOCTh, HAPaBIEHHOCTD U
HACBIIIaEMOCTh KOBaJICHTHOM CBA3U. Kparneie cBsa3u. Bomopomnas CBA3b.
MexMoIIeKyIapHbIE B3aUMOICUCTBHS.

BasleHTHOCTh U BaJICHTHBIE BOBMOXHOCTH aTOMOB. CBA3b AJIEKTPOHHON CTPYKTYpbI
MOJIEKYJI ¢ UX T€OMETPUYECKUM CTPOEHUEM (Ha IPUMEPE COEAMHEHUI 3JIEMEHTOB
BTOPOTO MEPUO/IA).

[IpencraBieHne O KOMIUIEKCHBIX coequHEHUsAX. CocTaB KOMIUIEKCHOTO HOHa!
KOMILJIEKCOOOpa3oBaTreab, JIMIaHAbl. 3HAUEHUE KOMIUIEKCHBIX COCAMHEHUU.
[loHATHE O KOOPAMHALIMOHHOW XUMUH.

BemecTsa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. THIIBI KPUCTAIUIMYECKUX
pelIeToK (CTPYKTyp) ¥ CBOMCTBA BEILIECTB.

[Tonsitue o gucnepcHbIx cucreMax. McTuHHbIE pacTBOpbl. COCOOBI BBIpAKEHUS
KOHIEHTPAallMM pPacTBOPOB: MaccoBas JOJS BELIECTBA B PACTBOPE, MOJISPHAs
KOHIeHTpauus. HacellleHHblE W HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTb.
Kpucramnoruaparst.

Knaccudukanuss ¥ HOMEHKIIaTypa HEOPraHMYECKHX BEIIECTB. TpUBUAIbHBIC
HAa3BaHHUs OTAEIbHBIX NPEICTABUTEIEN HEOPTAaHUUECKHUX BEIIECTB.
Knaccudukanust XuMHU€CKUX peakliii B HEOPraHMYECKOW M OPraHUYEeCKON XUMUHU.
3aKOH COXpPaHEHHUs MACChl BEIIECTB; 3aKOH COXPAaHEHHS M NPEBPALLECHUS SHEPTUU
Opu  XUMHUYECKMX peakiusax. TerioBble 3((EKTbl XUMUYECKUX peakUuid.
TepMoxuMHYeCcKre ypaBHEHHUS.

CKOpOCTh XMMHYECKOM peakluu, €€ 3aBUCUMOCTb OT Pa3IM4HbIX (HaKTOPOB.
I'oMoreHHsbIe ¥ TeTeporeHHble peakuuu. Karanus u karaau3aropsl.

OOpatumble M HeoOpaTHUMble peakuuu. XHUMH4Yeckoe paBHoBecue. dakropsl,
BIIMSIONIME HA IOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS: TEMIIEPATypa, JABICHUE U
KOHUEHTPALHUH BEMIECTB, y4acTBYOIMX B peakiuu. [[punnunn Jle [larense.
OnekTponauTuyeckas auccoruainus. CuibHble U ciiaOble JEKTpOIuThl. CTeneHb
nucconnanvu. Cpena BOIHBIX PAacTBOPOB: KHMCIIOTHAs, HEWTpaJbHAsl, LIEIOYHAS.
Bonoponnsiii mokazarens (pH) pactBopa. I'maponus comeid. Peakiiuu HOHHOTO
oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE peakunn. CreneHb okucieHus. OKUCINUTEINb U
BOCCTaHOBUTENb. IIpomeccsl OKHMCIEHMS W BOCCTaHOBJIEHUA. Baxunenmmue
OKHCIIUTEIM M BOCCTAHOBHUTENH. MeTon 3JeKTpoHHOro OanaHca. DIEeKTpOoIn3
pPacTBOPOB U PACIUIaBOB BEILIECTB.

OKCIIEpUMEHTAJIBHBIE METO/BI U3yYEHHSI BEILIECTB M UX MPEBPALLEHUIN: PA3IOKECHHUE
IIEPOKCUJAa BOAOPOAA B IPUCYTCTBUM KaTaIU3aTropa, MOJEIN KPUCTALUINYECKUX
peIIeTOK, MPOBEACHUE PEAKI[Mil HOHHOTO 0OMEHa, OIpe/IelIeHHEe CPEbl PACTBOPOB C



MOMOIIBI0 WHJIUKATOPOB, M3YYCHHUE BIUSHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTH
XUMUYECKOW PEAKIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHS.

Heopzanuueckasn xumusa. — 67 4.

[Tonmoxenune HemetasoB B [lepuoguueckoi cucteMe XuMHUYECKUX 35eMeHTOB JI. M.
MenzeneeBa U 0COOCHHOCTH CTpoeHHMs uX aToMoB. Duszmyeckue cBoHCTBa
HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMepe KUCIIOpoa, cepsl, pocdopa u
yriepoza).

Bonopon. Ilonydenuwe, ¢u3uyeckue W XUMHUUYECKHME CBOWMCTBA: pEaKIUU C
METaJUlaMHd U HEMETAJUIaMH, BOCCTAHOBUTENIBLHBIE CBOMCTBA. [ uapuasI.

['amorensl. HaxoxaeHue B TpUPOAE, CHOCOOBI TOMyYeHUS, (PUIHUYECKUE U
XMMHUYECKHE CBOWCTBA. ['amoreHoBoAopoasl. BaxHenmme KHUCIOPOACOAEpKAIINE
COeUHEeHHsI ranoreHoB. JlaboparopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOTYYCHHS
rajgoreHoB. [I[puMeHeHre raJoreHoB U UX COSCAUHEHUM.

Kucnopon, o3o0H. JlaboparopHble U NPOMBIIUICHHBIE CIOCOOBI TMONYYSHUS
kuciopona. Ouznueckne U XMMHUYECKHE CBOMCTBA M MPUMEHEHUE KUCIOpoAa U
030Ha. OKCHJIBI U IEPOKCUIBI.

Cepa. Haxoxxnenue B mpupojie, CiocoObl MOTydeHus, GPU3NUECKUE U XUMUYECKHE
cBoiictBa. CepoBogopon, cynbbubl. Oxcun cepbl(1V), okenn cepri(VI). Cepructas
U CcepHas KUCIOTBI U HUX coidu. OCOOEHHOCTHM CBOMCTB CEpHON KHUCIOTHI.
[IpuMeHeHUE cephl U €€ COETMHEHU.

A3zot. Haxoxienue B mpupojie, CriocoObl MoaydeHus, (GU3NYECKue U XUMHUUYECKUE
CcBOMCTBAa. AMMMAK, HUTpUIbl. OKCHIBI a30Ta. A30TUCTAs U A30THASI KUCIIOTHI U X
comu. OcCOOEHHOCTH CBOWCTB a30THOWM KHUCIOTHL. IIprMeHeHHe a30Ta M €ro
COEIMHEHUN. A30THBIE YIOOpEHHUS.

®ochop. Haxoxaenne B TpUPOAE, CIOCOOBI TMOIy4YeHHs, (PU3NUEeCKUe U
xumuueckue cBoiictBa. Dochuasl u dochun. Oxcuasl docdopa, pochopHas
kuciora u ee comu. llpumenenue ¢ocdopa u ero coemunenuit. DochopHbie
yaoOpeHus.

VYrnepona, HaxoxeHue B npupone. AiorponHeie Mogudukanuu. Ousndeckue u
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX ymieponoM. OKcunu
yoiepona (II), oxcun yriepoma (IV), yrompHas Kucimora W €€ COJIH.
AKTHBUPOBaHHBIA yroib. lIpuMeHEeHHWE TPOCTHIX BEIIECTB, OOpa30BaHHBIX
YITIEPOJIOM, U €TO COCAUHECHUM.

Kpemuuii. HaxoxxaeHue B mpupoae, crnocoObl ModydeHHs, (U3UUYECKUEe U
xumuueckue cBoctBa. Okcupa kpemuus (IV), kpemHueBas KUCIOTa, CUIUKATHI.
[IpuMeneHne KpeMHUS U ero coequHeHnil. CTEKIIO, €ro NOJIy4YeHUe, BUIbI CTEKIIA.
[Tonoxxenne wMeramwioB B llepuogmyeckol cUCTEME XHMHUYECKHUX DIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IECKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.

O6mue ¢usznueckue cBoWcTBa MeTawioB. [lpuMeHeHune MeTalyioB B OBITY H
TexHuke. CII1aBbl METAJIJIOB.

DNEKTPOXUMUYECKUN Psii HAMpspKeHUH MeTaioB. OO0mme crnocoObl MOMydeHUS
METAJUIOB: TUAPOMETAILTYPTHUsl, MUPOMETAILTYPrusl, AneKTpomeTamutyprus. [lonsitue
0 KOppo3uu MeTauioB. CIIOCOOBI 3aIUTHI OT KOPPO3HUH.



OOmast xapakrepuctuka MeTtawioB [A-rpynnsl  Ilepuoauyeckoil  cucTeMbl
XUMHUYECKUX dieMeHToB. HaTpuil u kanuii: nomydyenue, GU3n4ecKue u XuMUIECKUe
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U UX COCTUHEHHUII.

O6mast xapakrepuctuka MetauioB [IA-rpynnel  Ilepuoanueckoir  cUCTEMbI
XUMUYECKUX JJIEMEHTOB. MarHuid ¥ Kajablui: MojdydyeHue, (Qusnyeckue u
XUMUYECKHUE CBOWCTBA, IMPUMEHEHUE TNPOCTBIX BEHIECTB M HX COECIUHEHUMU.
KecTkoCTh BOJIBI U CIIOCOOBI €€ yCTPAHEHUS.

ATIOMUHHIA: TIONy4eHHE, (U3MYECKHEe W XUMHUYECKHE CBOMCTBA, NMPUMEHEHHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AmdoTepHbIE CBONCTBA OKCHIA U
TUJIPOKCHIA ATIOMUHUS, THAPOKCOKOMIIIIEKCHI AJTFOMHHUA.

OOmasi  xapakTepucTHKa  MeTauioB  moOouHbix — moarpynn  (b-rpymm)
[Teprognyueckoi CUCTEMBI XUMHYECKUX DJIIEMEHTOB.

dusnyeckre M XUMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKcuiabl U
ruapokcuasl xpoma (II), xpoma (III) u xpoma (VI). Xpomarel u guxpomarbl, UX
OKHCIIUTENbHBIE CBOKCTBA. [loyueHne u mpuMeHeHne Xxpoma.

Pu3nyecKre U XMMUYECKUE CBOMCTBA MapraHiia U €ro coequHeHun. Baxueunmue
coenunenus mapranma (II), mapranma (IV), mapranna (VI) u mapranma (VII).
[IepMaHraHar Kajiusi, €ero OKUCIUTEIbHBIE CBOKCTBA.

@u3znueckue U XUMHUYECKHE CBOWCTBA Keje3a U ero coeauHeHui. OKCHIBI,
ruapokcubl u conu xenesa (1) u sxenesa (III). [Tonyyenue u npumeHeHue xenesa
Y €r0 CILUIABOB.

Ou3nyecCKue U XUMHUYECKHE CBOMCTBA Meau U ee coeauHeHuil. [lomydyenue u
MIPUMEHCHUE MEJIA U €€ COCUHECHUN.

[{uHK: nmoixyyeHue, GU3NUEeCKue 1 XMMHUYECKHE CBOWCTBA. AM(OTEpHBIE CBOMCTBA
OKCHJIa U THAPOKCHUIA IIMHKA, TUIPOKCOKOMILIEKCH IMHKA. [IpuMeHeHune 1uHka u
€ro COeINMHEHNH.

DKCNepUMEHTAIbHBIE METO/bl U3YUYEHUSI BELIECTB M UX MPEBPALICHUN: U3yYeHUE
o0pa3lioB HEMETAIJIOB, TOpeHue cepul, pocdopa, xkenesa, MarHusg B KUCIOPOJIE,
M3yYeHUE KOJUIeKIMU "MeTajuibl U CIUIaBbl', B3aMMOJICHCTBHE NICJTOYHBIX H
[ICJIOYHO3EMENIBHBIX ~ METAJUIOB € BOJMOM  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), B3aMMOJICHCTBUE IIMHKA W JKelie3a C pacTBOpaMU KHUCIOT U
1Ie104YeH, KAUeCTBEHHbBIE PEAKIIMM Ha HEOPraHUYECKUE aHUOHBI, KATUOH BOJOPO/Ia
M KaTUOHbl METAJJIOB, B3aMMOJECHCTBHE THAPOKCHIOB aTOMHHUS M IIMHKA C
pacTBOpaMy KHUCJIOT U WIEI0YEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaMm
"T'anorensl", "Cepa u ee coemunenus", "Aszor u gochop u uxX coeauHeHUA",
"Mertasuibl maBHbIX noarpynn', "MeTamisl 1000YHBIX oArpynm'.

Xumua u ycusno. - 4 u.

Posb xumuu B 00ecrieyeHun yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA.

[ToHsiTHE O HAYYHBIX METO/IaX MO3HAHUS Y METOJIOJIOTUM HAYYHOT'O MUCCIIEAOBaHMUS.
HayuHble TpUHIHUITBI OpraHU3alud XUMUYECKOTO MPOU3BOACTBA. [IpoMbliisieHHbIE
CHOCOOBI TIOJYyUYEHHUs BaKHEUINX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKA,
CEpHON KHUCJIOTHI, MeTaHoJa). [IpoMbIlieHHbIE CTTOCOOBI TTOMYYECHHSI METAJUIOB H
CIJIABOB. XHUMHUYECKOE 3arpsI3HCHUE OKPYKAIOIIEH CPEAbI U €r0 MOoCIeacTBUs. Poiib
XUMUHU B 00€CTICUEHUN YHEPTETUIECKOM O€30MaCHOCTH.



Xumus U 300poBbe desioBeka. JlekapcTBeHHnsle cpencrsa. lIpaBnia nenons3oBanus
JIEKapCTBEHHBIX MpenaparoB. Pojab XUMUM B pa3BUTUU MEAUIMHBI.

XUMHSI THIIA: OCHOBHBIE KOMIIOHEHTHI, NUIIEBbIe 100aBku. Poiib xumMuu B
oOecreyeHnH MUIIeBO 0€30MacCHOCTH.

Kocmernueckue u mnapdromepnbie cpenactBa. beitoBas xumuda. [lpaBuna
0€30MacHOr0 UCIIOJIB30BaHUS MTPENapaToB OBITOBOM XMMHUU B IOBCETHEBHOM JKU3HU.
XUMHS B CTPOUTEIBCTBE: BAXKHEHIITNE CTPOUTEIbHBIE MaTEpUAIIbI (LIEMEHT, OETOH).
XuMHS B CEBCKOM X03siicTBe. OpraHn4ecKue U MUHEpaTbHBIC yI0OpEHUSI.
CoBpeMeHHbIE KOHCTPYKIITMOHHBIE MaTepHalibl, KpACKH, CTEKIIO, KEpaMHUKa.
PacueTnbie 3aga4un.

Pacuerbl: Macchl BemiecTBa WJIM OObEMa Ta30B MO HM3BECTHOMY KOJIUYECTBY
BEIIECTBA, MACCE WM 00BbEMY OHOTO U3 YUACTBYIOIIUX B PEAKIINU BEIIECTB, MACCHI
(oOBeMa, KoTM4eCcTBa BELIECTBA) MPOYKTOB PEAKIIMH, €CII OHO U3 BEIIECTB UMEET
pUMeECH, Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKIINH, €CIIA OJTHO
M3 BELIECTB JAaHO B BHUJE pacTBOpa C OINPEIEICHHOW MAacCOBOM JoJien
PacTBOPEHHOIO BEMIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIEHTPALIUK BEIIECTBA B
pacTBope, JOJIM BBIXOAA MPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.
MexrpeamMeTHbIE CBA3H.

Peanuzanuss MeXnpeIMETHBIX CBSA3€H NMpH WU3y4eHHH OOIIEH M HEOpraHuYeCcKOn
xumMun B 11 Kiacce OCYIIECTBISETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX
€CTECTBCHHO-HAYyUHbIX TOHATUM, TaKk M TOHSATUM, NPUHATHIX B OTACJIBHBIX
MpeaMeTax €CTEeCTBEHHO-HAYUYHOIO 1HUKJIA.

OOuue ecTeCTBEHHO-HAyYHbIC TOHSTHS: SBJICHUE, Hay4dHbIM (HakT, THUIOTE3a,
TEOpUsi, 3aKOH, aHallM3, CUHTE3, KiacCU(DUKAIUs, TEPUOJUYHOCTh, HAOIIONCHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MO/, MOJICIUPOBAHHUE.

dusuka: Marepusi, MUKPOMUP, MAKPOMHUP, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, HUOH,
M30TOINBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TEJNO,
00beM, arperaTHoe COCTOSTHUE BEIECTBA, UICANIbHBIN ra3, PU3nYecKue BeTUYHUHBI,
€IMHULIBI U3MEPEHHUS], CKOPOCTb, SHEPIUsl, Macca.

buonorus: kieTka, opraHu3M, JKOocHucTeMma, Omocdepa, MeTabonmu3M, Makpo- H
MUKPOAJIEMEHTBI, OCJIKH, JKUPBI, YIJIEBOMbI, HYKJIECHHOBBIC KHUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U MTOTOK 3HEPTUHU B 3KOCHUCTEMAX.

['eorpadusi: MuHepayibl, TOPHBIE TMOPOJbI, TOJIE3HBIE HCKOMAeMbI€, TOILIMBO,
pecypchl.

TexHonorus: XuUMHUYECKas MPOMBIIUIEHHOCTb, METaJUIyprusi, CTPOUTEIIbHbIC
MaTepuaibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAS MPOMBIIIIEHHOCTD,
dhapmarieBTHUECKAsI MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
npenapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHasoOB, AJICKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

2.9.8. Ilnanupyemblie pe3yjabTaTbl OCBOCHUS TMPOrpamMMbl 10 XUMHH

(yriiy0sieHHBIH YyPOBEHb) HA YPOBHE CpelHero 001ero 00pa3oBaHmsi.

dI'OC COO ycranaBiauBaeT TpeOOBAHUS K PE3yJIbTaTaM O0CBOCHUS 00yJarOIIUMHUCS
porpaMM CpeaHero oOiiero 0o0pa3oBaHUs: JIMYHOCTHBIM, METANPEIMETHBIM U
MIPEIMETHBIM.



B COOTBETCTBUM C CHCTEMHO-AESATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJAbTAaTOB OCBOECHHS MpeameTa "Xumus" Ha ypOBHE CPEIHETO
o01iero o0pa3zoBaHusl BbIACIICHBI CIEIYIONINE COCTABIISIONIHE:

OCO3HaHUE 00YYaIOIIUMHUCS POCCUNUCKOM IpakIaHCKON UACHTUYHOCTH;

TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOTIPEIEICHUIO;

HaJM4KMe MOTUBAIIMU K OOYUYECHHUIO;

TOTOBHOCTh M CHOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATbCS MPUHSATHIMU B
oO0IIeCTBE NMPaBUIAMU U HOPMaMH MOBEACHNUS;

HaJM4Ke MPABOCO3HAHMUS, SKOJIOTHUECKON KYIbTYpBI;

CIIOCOOHOCTb CTABUTH LIEJIU U CTPOUTH KU3HEHHBIE TIIaHBbI.

JIMYHOCTHBIE pe3ylIbTaThl OCBOEHUA InpenMera "Xumusa' OTpaxaroT
c(hOpMUPOBAHHOCTh OMNBITa MO3HABATEIBHOW U TPAKTUYECKOW JACSITEIbHOCTH
o0yyYaromuxcs B IpOLEcce peaanu3alud 00pa30BaTeIbHON 1EATEIbHOCTH.

.8.2. JIM4HOCTHBIE PE3yAbTaThl OCBOEHHS ImpeaMera "Xumua' OTpaxaror
c(hOPMHUPOBAHHOCTh OMbBITA I[TO3HABATEIBLHOM M TMPAKTHUECKON JCSITEIBHOCTH
oOydJaromuxcsit B MpoLecce peanu3aly 00pa30BaTeNIbHON AEATEIbHOCTH, B TOM
YUCJIE B YACTU:

1) rpa’kIaHCKOTO BOCTIMTAHMUS:

OCO3HAHHSA OOYYalOIIMMUCA CBOUX KOHCTUTYLIMOHHBIX MpaB U 00g3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U MPABOIOPSIKY;

MPEICTABICHUS O COL[MATBHBIX HOPMaX U MPABHIIaX MEKIUYHOCTHBIX OTHOILICHU B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW IEATEIBHOCTH MPU CO3JAHUU YYEOHBIX
IIPOEKTOB, PEIICHUH YY€OHBIX U MIO3HABATENIbHBIX 3aa4, BHITOJIHEHUH XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI
JPYTHUX MPU aHAIU3E PA3TMYHBIX BUIOB YU€OHOH JESITEIbHOCTY;

2) NaTpUOTUYECKOTO BOCITUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K HICTOPUYECKOMY ¥ HAyYHOMY HACJIEUIO0 OT€YECTBEHHON
XUMUU;

YBOKEHUS K TMPOIECCYy TBOpUECTBA B O0OJAaCTHM TEOPUU U MPAKTUYECKOTO
MPUJIOKEHUS XUMHUHM, OCO3HAHUS TOr0, 4YTO JAaHHbIE HAyKH €CTh pE3yJIbTar
JUIMTENIbHBIX ~ HAOMIOACHUHM, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  TTOMCKOB,
MOCTOSIHHOTO TPY/Ja YYEHBIX U MTPAKTHUKOB,;

WHTEpeCa U TO3HABATEIbHBIX MOTHMBOB B NOJYYEHHH M MOCJIEAYIOLIEM AHAINU3E
MH(OPMALIK O IEPEIOBBIX JOCTUKEHHUIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) JyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, ITHUECKOTO MOBEICHHUS;

CHIOCOOHOCTH OLIEHMBATh CUTYallUM, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTHU;

TOTOBHOCTH OLIEHHBATh CBOE MOBEIECHHUE U MOCTYIIKH CBOMX TOBAapHILEH C O3ULUI
HPaBCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHMSI MOCIEACTBUN OCTYIIKOB;
4) popMupoBaHHS KyIBTYPHI 3T0OPOBbS:




NOHMMAaHUA LIEHHOCTEN 3J0pOBOTO U 0e30macHOro oopasa >ku3HU, HEOOXOIUMOCTH
OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY (PH3MYECKOMY U TCUXHUYECKOMY
3JI0POBBIO;

COONIOAICHUS TpaBWJI OE30IMaCHOTO OOpallleHusi C BelecTBaMU B OBITY,
MTOBCEIHEBHOM )KU3HH, B TPYIOBOM NEATEIbHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBUJI WHIUBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUSX, YTPOKAIOIINX 3I0POBBIO U )KU3HHU JIIOIECH;

OCO3HAHMSI TIOCIEACTBUM M HENPUSATUS BPEAHBIX MPUBBIYEK (YIOTpPEOJICHUS
AJIKOTOJIs, HAPKOTHKOB, KYpEHHS);

5) TpyZ1OBOTO BOCHUTAHUS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4E€OHO-HCCIICAOBATEILCKON IS TCIIBHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUAAX JACATEIHHOCTH,

YCTAHOBKM Ha aKTUBHOE y4YacTHE B PEIICHUM MPAKTUYECKUX 3a/ad COIMaJIbHOU
HAIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YYEHHIO MPOodeCcChii pa3inyHOTO poja, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 11O XUMUHU;

YBaXXEHUSI K TPYAY, JIOASIM TPYAa U pe3ylnbTaram TPYIOBOU IEATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHJUBHUAYaJIbHOM TPACKTOPHUH OOpa3oBaHUs,
Oymyie npodeccuu U pean3aluu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XMMHUHU, MHTEPECOB U MOTPeOHOCTEH
00IIIeCTBa;

6) PKOJIOTUYECKOTO BOCITUTAHMS:

HKOJIOTMYECKH  11€JIECOOOPa3HOro0 OTHOILIEGHHMS K TMPUPOEC KaK HMCTOYHUKY
CYILIECTBOBaHMs )KM3HU HA 3€MIIE;

MOHMMAHMUS [O0AJIBHOTO  XapakTepa JKOJOTMYECKUX MpoOJieM, BIUSHUS
HKOHOMHYECKHX MPOIECCOB Ha COCTOSIHUE MPUPOAHON U COLIMATBHOM CPEJIbI;
OCO3HAHUSI HEOOXOMMMOCTH HCIIOIB30BAHUS TOCTHKCHHN XUMHH JIJISi PEIICHUS
BOIIPOCOB PAllMOHAJILHOTO MTPUPOJOTIOJIb30BAHNUS;

AKTUBHOI'O HEMNPUSATUS JEWCTBUM, NMPUHOCILIMX BPEI OKPYNKAOUIECH NPUPOLHOU
cpelie, YMEHHsI MPOTHO3UPOBATh HEONATOMPHUSATHBIE SKOJIOTHUECKUE TOCIEICTBUS
MPEAIIPUHUMAEMBIX IEVUCTBUM U ITPEAOTBPAILATh UX;

HaJIMYus Pa3BUTOTO 3KOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPbI, OIbITa
JEATEIIbHOCTH SKOJIOTUYECKOM HAPABIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI UMU B
MO3HABATEIbHOM, KOMMYHUKAaTHUBHOM W COLMAIILHOW MPAKTHUKE, CIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOSITH UICOJIOTUN XeMO(poOUH;

7) IEHHOCTH HAYYHOT'O TTO3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU U
OOLIECTBEHHON MTPaKTUKH;

MOHMMaHMS CrIelM(PUKN XUMUU KaK HAayKd, OCO3HAHUS €€ poyik B (hOPMUPOBAHUU
PaIMOHAIIBHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEIOCTHOTO MPEJCTABICHUS 00
OKPYKaOIIEM MUPE KaK O €JMHCTBE MPUPO/Ibl U YEIIOBEKA, B TO3HAHUU IPHUPOAHBIX
3aKOHOMEPHOCTEW U pPelIeHnH MpoOIeM COXpaHESHHsI IPUPOTHOTO PaBHOBECHS;
yOeXKIEHHOCTH B 0COO0M 3HAYMMOCTH XHUMHH JIJIs1 COBPEMEHHOM IIUBIIIM3AIUH: B €€
T'YMaHUCTUYECKON HAIMpaBICHHOCTH W Ba)XXHOW POJIM B CO3JAaHUM HOBOM 0asbl
MaTepUaIbHOM KYJIBTYPHbI, B PEIICHUH ITI00aTBHBIX POOJIEM YCTOMUYUBOTO PA3BUTHUS



YEJIO0BEYECTBA - CBIPHEBOM, DJHEPIETHMYECKOM, NHUIIEBOM U  DKOJIOTHYECKOU
0€30MacHOCTH, B pa3BUTUU MEAUIIMHBI, 00ECTICUEHUU YCIOBUM YCIIEUTHOTO TpyAa U
HKOJIOTUYECKHU KOM(MOPTHOM KU3HU KAXKJOTO YjeHa OOIIeCTBa;
€CTECTBEHHO-HAYYHOM TpaMOTHOCTU: TMOHHWMAHHUS CYIIHOCTH METOAOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTHU HCIIOJIb30BaTh MOTy4aeMble
3HAHMS JJIs1 aHAJIM3a U OOBSICHEHUS SIBJICHUHN OKPYKAIOIIEr0 MUPa U MTPOUCXOISIINX
B HEM M3MEHEHUMN, YMEHHUS Jes1aTh 000CHOBAHHBIC 3aKIIOYEHHSI HA OCHOBE HAayYHBIX
($haKTOB M UMEIOIINUXCS TAHHBIX C MEIBIO MOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;
CHOCOOHOCTH CaMOCTOATENILHO HCIIONb30BaTh XMMUYECKUE 3HAHUS I PELICHHUS
po0JIeM B pealIbHbIX KU3HEHHBIX CUTYaIIUsIX;

MHTEpeca K MO3HAHMIO, UCCIIEOBATEIbCKOM IESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY ITOJTYYCHHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUU C )KU3HCHHBIMU
MOTPEOHOCTIMU;

WHTEpeCa K OCOOCHHOCTSIM Tpyda B pa3iudHbIX cdepax mnpodhecCHOHATBHON
JEATEIIbHOCTH.

MertanpeaMeTHble pe3yibTaThl OCBOCHHUS MPOrpaMMbl [0 XUMHH Ha YpPOBHE
cpenHero o01ero o0pa3oBaHus BKIIOUALOT:

3HAYUMBIC LTSI dbopmupoBaHus MHPOBO33PEHUS 00yJaronuxcs
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OO0IIeHAayYHbIE MOHSITHS, OTpakarollue
IEJIOCTHOCTh HAy4YHOW KapTUHBI MHUpa W choenuduKy METOJ0B IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIECTBO, SHEPIHs, SBICHUE,
IPOLIECC, CUCTEMA, HAYYHBIN (DAKT, MPUHLMII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIOEHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);
YHUBEpCAJIbHBIE Yy4YeOHbIE JEWCTBUS (MO3HABATENbHbIC, KOMMYHUKAaTHBHBIC,
peryiaTuBHbIE), 0OecneunBaronye GopMupoBaHre PyHKIIMOHAIIBHONW TPaMOTHOCTH
U COIMAIbHOW KOMITETCHIINH 00YyJaronuXcs;

CHOCOOHOCTh OOYYaroIIMXCsl MCIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUITMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHUSI W  YHUBEpCajdbHbIE Yy4YeOHbIE JEHCTBUA B
[I03HABATEJIbHOM U COLIMATIbHOM MPAKTHUKE.

.8.4. MetanpenMeTHble pe3yJabTaTbl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETYISTUBHBIMU
JEUCTBUSIMH.

.8.4.1. OBnazieHre yHUBEPCAIbHBIMU YY€OHBIMU MTO3HABATEIbHBIMU JIEUCTBUSIMU:
1) 6a30BbIC JIOTUUECKUE TCUCTBUSA:

CaMOCTOATENbHO (POPMYITHPOBATH U AKTyaJIM3UPOBATH IPOOIJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

OTPEAENAThH LIeJIU AeSTENbHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUU UX TIOCTUKEHUS,
COOTHOCHUTB PE3YJIbTaThl IEATETbHOCTU C OCTABICHHBIMU LIETSIMU;

WCITOJIb30BaTh MPU OCBOCHUH 3HAHWUU MPUEMBI JJOTUYECKOTO MBIIIJICHUS: BBIJIEIATh
XapaKTepHbIE PU3HAKK MOHATUN U YCTAaHABIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIIUE TIOHSITHS JIJI1 00BSICHEHUS OT/IETBHBIX (DAKTOB U SBIICHUI;
BBIOMPATh OCHOBAHMS U KPUTEPHUU JIJISI KIACCHU(UKAIIUN BEIIECTB U XUMUYECKHUX
pEaKLHnii;

yCTaHABJIMBATh MPUIUHHO-CIICJICTBEHHBIEC CBSI3U MEKY N3Yy4aeMbIMU SIBIICHUSIMU;




CTPOUTD JIOTUYECKUE PACCYk ACHUS (MHIAYKTUBHBIE, N€TyKTUBHBIE, IO aHAJIOTUN),
BBISIBJIITH 3aKOHOMEPHOCTU M IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHMSIX,
(opMynUpOBaTh BBIBOJbI U 3aKIIIOUEHUS;

OPUMEHATh B IPOLECCE IO3HAHMS HCIOJIb3yEMbIE B XHMHUU CHUMBOJIUYECKHE
(3HAKOBBIE) MOJEINIH, TPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS - XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTA, XUMHUUECKasi opMylia, ypaBHEHUE XUMUYECKOW peakLuu
- IpU pELICHUH Y4YEOHBIX MO3HABATENBHBIX M NMPAKTHMUYECKHUX 3a/ad, NMPUMEHSIThH
Ha3BaHHbIE MOJEJIbHbIC MPEACTABICHUS JUISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEAKLUM.

2) 6a30BBIE UCCIIEOBATEIbCKIE EHCTBUS:

BJa/IETh OCHOBaMH METOJI0OB HAYYHOI'O TTIO3HAHUS BEIECTB U XUMHUYECKHUX PEaKIUi;
dbopMynupoBaTh HETU U 33Ja4M HCCIIEAOBAHUS, HCIOIB30BaTh MOCTABICHHBIC U
CaMOCTOSITENIbHO C(HOPMYITHPOBAHHBIE BOMIPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHMS
U OCHOBBl i1 (OPMUPOBAaHUS THUIOTE3bl IO MPOBEPKE MPaBUIBHOCTU
BBICKa3bIBAEMBIX CY)KJICHHI;

BJIa/IETh HABBIKAMH CaMOCTOSATEIBHOTO IUNIAHUPOBAHUS U IIPOBEACHUS YYEHUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHUs HaOIIOAaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJIFHO TPOTHO3UPOBATh €0 PE3ynbTaT, POopMyIUpOBaTh 000OIIEHUS U
BBIBOJIBI OTHOCHUTEJIBHO JTOCTOBEPHOCTH PE3YJIBTaTOB HCCIENOBAaHUS, COCTABIATH
00OCHOBaHHBIH OTUET O MpOAETaHHON padoTe;

pUOOPETATh OMBIT YUEHUYECKON UCCIIEI0BATEIbCKON U MTPOEKTHOM 1€ATEIbHOCTH,
IPOSABIIATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOMCKY METOJIOB
pElIeHUs IPAKTUYECKUX 3aa4, IPUMEHEHHUIO PA3JIMYHbIX METOAOB IMO3HAHUSI.

3) pabota c uHpopmaIue:

OPUEHTUPOBATHCS B PA3NMYHBIX MCTOYHMKAX MH(OpManuu (HaydHO-HOIMYJspHas
JUTEpaTypa XUMHUYECKOTO COAEpX aHUS, CHOPABOYHBIE TMOCOOMS, pecypcChl
WNuTepHera), aHanu3upoBarh HWH(POpPMAIUMIO pPA3IUYHBIX BHJIOB U  (QopM
IIPEICTABIICHNUS, KPUTHUYECKU OLICHUBATh ee JIOCTOBEPHOCTH "
HEIIPOTUBOPEYNBOCTb;

(bopMynHupoBaTh 3apPOCHl U MPUMEHSTh PA3INYHbIE METOJIbI IIPU MOUCKE U OTOOpE
uHpopMaIi, HEOOXOMUMOM ISl BBHITIOJHEHUS YYEOHBIX 3a7ad OIMpeNesIEHHOTO
THUIA,;

npuoOperaTb ~ OMBIT  HUCHOJB30BaHHS  MHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U PA3JIUYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpaTh ONTHUMANbHYIO (DOpMy TpencTaBiieHus WHGOOpMAaLUH
(cxembl, rpauKky, JUarpaMMsbl, TaOJUIbI, PUCYHKH U IPYTHUE);

WCIIOJIb30BAaTh HAy4HBIA SI3bIK B Ka4E€CTBE CPEACTBA MpU pabOTe C XUMHYECKON
uH(popMalMel: NPUMEHATh MeXNpeaMeTHble ((pU3nYeckre U MaTeMaTH4YeCKUE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a00peBHATYPbHI, HOMEHKIIATYPY;

MCITOJIb30BATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HAITISIAHOCTH.

.8.4.2. OBnajieHre yHUBEPCAIbHBIMH KOMMYHHUKAaTUBHBIMU JIEHCTBHSIMU:

3aJaBaTh BOMNPOCHI MO CYHIECTBY OOCYXIaeMOil TeMbl B XOJe Auaiora u/wiu
JIMCKYCCHH, BHICKA3bIBaTh U1€U, POPMYIMPOBATH CBOU MPEI0KEHNS OTHOCUTEIHHO
BBIIIOJIHEHUS [TPEIIOKEHHOM 3a]1a4u;



BBICTyIaTh C TMPE3CHTAlMe pe3yJIbTaTOB IMO3HABATEIbHON JIESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJHEHUN
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO UCCIEIOBAHUIO CBOWCTB
W3y4aeMbIX BEIIECTB, peaiu3allii y4eOHOro MpoeKTa, U (OpMYyIUPOBATH BHIBOJIBI
0 pe3ysIbTaTaM MPOBEECHHBIX UCCIIEIOBAHUHN ITyTEM COITIACOBAHUS MMO3UIIMM B X0OJI€
oOcykJieHus 1 0OMEHa MHEHUSIMU.

8.4.3. OBnaeHne yHUBEPCAIbHBIMU PETYISATUBHBIMU JCHCTBUSIMU:
CaMOCTOATENIbHO  IUIAHUPOBAaTh M OCYIIECTBISATH CBOK  IO3HABATEJIbHYIO
NEATEIbHOCTh, OINpEAeNsAs €€ LEeNH M 33Ja4d, KOHTPOJIMpPOBaTb M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh TNpeUlaraéMblii  alrOpuT™M JEHCTBUN TpuU
BBIMIOJJTHEHUH YYE€OHBIX M HCCIENOBAaTeIbCKUX 3ajad, BbIOMparh Hauboee
3(pEeKTUBHBIN CMOCOO HMX pEIHICHHS C YYETOM TOJY4YEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYILIECTBJIATh CAMOKOHTPOJIb [JIEATEIIbHOCTH HA OCHOBE CaMOaHallu3a |
CaMOOILICHKH.

[IpenmeTHble pe3yabTaTbl OCBOCHUSI MPOTPAMMbI 10 XUMHUU Ha YIIIyOJICHHOM
YPOBHE Ha YPOBHE CpeJHEro o01Iero o0pa3oBaHus BKIIOYAOT CEU(pUYECKUE s
yueOHoro npeamera "Xumus" HaydyHble 3HAHUS, YMEHUS U CIIOCOOBI JIEUCTBHI 1O
OCBOCHUIO, MHTEPIIPETAIIMU U MPEOOpPa30BaHUIO 3HAHUM, BUIbI ACATEILHOCTH IO
MOJIyYCHUIO HOBOTO 3HAHHWS W TMPUMEHEHHUIO 3HAHMM B Pa3IMYHBIX YYEOHBIX
CUTYaIUAX, a TAKKE B PEaTbHbIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C XUMHEH. B
porpaMMme Mo XUMUH MPEIMETHbBIC PE3yIbTaThl IPEACTABICHBI IO FOJIaM U3Y4YCHUS.
[IpenMeTHBIE pe3yNbTaThl OCBOCHUS Kypcea "OpraHnyeckast XuMus" OTPaKaroT:

o c(hOpMHPOBAHHOCTh NPEJICTABICHUNA: O MECTE M 3HAYEHUU OPraHUYECKOU
XUMHUH B CHCTEME €CTECTBEHHBIX HAayK U €€ POJM B 00ECIeUEHUU YCTOMYMBOTO
pPa3BUTHS YEJIOBEUECTBA B PEIICHUM MPOOJIEM KOJIOTHYECKOU, SHEPTeTUUECKON U
MUIIEBO 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIHH, B obecrieyeHun palOHAIILHOTO
MPUPOIOTIONIL30BaHMS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KYIBTYpHI
YeJIOBEKa, a TAK)KE DKOJIOTMUYEeCKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJHOM CpENE;

o BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpasi BKJIFOUAET:

o OCHOBOIIOJIATAIOIINE TIOHSATUSA - XUMUYECKUU OJJIEMEHT, aroM, SIpo U
DJICKTPOHHAsT 000JI0YKa aroma, S-, p-, d-aroMHBIE OpOWTAIM, OCHOBHOE U
BO30YXJICHHOE COCTOSIHUS aroma, THOpuAu3anus AaroOMHBIX oOpOuTanei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb  OKHUCJIEHUS,
XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00bEeM, YTIIEPOIHBIIN CKEJIET,
byHKIIMOHANBHAS TPYIIA, pagudKal, CTPYKTypHbIE (Qopmynsl (pa3BEepHYTHIE,
COKpallleHHbIE, CKEJETHBIC), HU30MEpUs CTPYKTypHas U MPOCTPaHCTBEHHAas
(reomeTpuueckasi), U30MEpbl, TOMOJOTUYECKUN pAJl, TOMOJOTH, YIJIEBOJIOPObI,
KHCIIOPO/I- U a30TCOAEPIKAIIUE OPraHUYECKUE COCTUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYJIIPHbIE COCTUHEHUS;

° TEOpHH, 3aKOHBI (Iepuoanueckuii 3akon .M. Menpaeneesa, Teopusi CTpoeHUs
opraHnyeckux BeuiectB A.M. byTiiepoBa, 3ak0OH COXpaHEHHs MacChl BEIIECTB, 3aKOH
COXpaHEHHUS] M TMPEBPAIlCHUS HSHEPIMM NpPU  XUMHYECKUX  PEaAKUUAX),




3aKOHOMEPHOCTH, CHMBOJIMYECKHUHN $3bIK XUMHUH, MHPOBO33PEHUECKUE 3HAHUS,
JeXKallUe B OCHOBE IOHMMAHUS NPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SIBIICHUM,

J IPEICTABICHUS O MEXaHU3MAaX XUMHUYECKUX PEaKIUil, TEPMOJUHAMUYECKUX
Y KMHETUYECKHX 3aKOHOMEPHOCTIX MX IIPOTEKAHMsI, O B3aUMHOM BIIUSHUU aTOMOB
U Tpynm aroMOB B MOJIEKyJaxX (MHAYKTHBHBIA M ME30MEpHBIA 3(PQeKTsl,
opuenTanTthl | u Il pona);

o (akTOIOTMUECKUE CBEIACHHS O CBOMCTBAaX, COCTaBe, IIOJIYYCHUU W
0€30MacHOM HCIOJIb30BAHUM BaKHEWINUX OPraHWYECKUX BEIIECTB B OBITY H
IPAKTUYECKOU AESITETbHOCTH YEJI0BEKA, OOUINX HAYYHBIX MPUHIUIAX XUMUYECKOTO
IIPOM3BOJICTBA (Ha MpUMEPE MPOU3BOACTBA METAHOJIA, IEpepabOTKU HEPTH);

J c(OpPMUPOBAHHOCTh YMEHUM: BBIABIATH XapaKTEPHbIE MPU3HAKU IOHATHUH,
YCTaHaBIMBaThb MX B3aWMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOIIME MOHATHS NPU
ONMCAaHHUH COCTAaBa, CTPOEHUS U CBOWCTB OPTaHUYECKHUX COCIUHEHHN;

o c(hOpMHPOBAHHOCTH YMEHHIA:

o MCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIsl COCTABIICHHSI MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPraHu4YeCKUX
BELIECTB;

J COCTABJIATh YPABHEHUS XMMHUYECKUX PEAKLUUN U PAaCKPBIBATH UX CYIIHOCTB:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUd  MOCPEACTBOM  COCTaBIEHUS
AIIEKTPOHHOTO OajlaHCca ATUX pEeaKlMil, peakiuil HOHHOro OOMEHa IyTeM
COCTaBJICHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHMIA;

L H3roTaBJIMBATh MOJACIIN MOJICKYJI OPraHM4YCCKUX BCIICCTB IJIAA MJIIIOCTpAaluU
HUX XUMHYCCKOI'O U IIPOCTPAHCTBCHHOI'O CTPOCHHU,
L C(l)OpMI/IpOBaHHOCTB YMGHHﬁI YCTaHaBJINBATh IIPHUHAMICKHOCTb M3YUYCHHBIX

OPraHWYECKUX BEIIECTB II0 HX COCTaBY U CTPOCHUIO K OIPENEICHHOMY
KJIacCy/Tpylne COEAMHEHWH, JlaBaTb MM Ha3BaHHUsS 10 CHUCTEMaTHYeCKON
HomeHkiarype (IUPAC) u npuBoAWTH TpUBHAJIbHBIE HA3BaHMS IJIs1 OTIEIbHBIX
MPEICTaBUTENICd OPraHUYECKUX BEUIECTB (3TWJIEH, alleTWIEH, TONYOJl, MIMLEPHUH,
ATUJICHIIIUKONIb, (eHOoJ, (opManbAEerujl, aleTalbJIeruj, AaueTOH, MypaBbHHAas
KHMCJIOTA, YKCyCHasl KUCJIOTa, CTEAPUHOBAs, OJICMHOBAS, MTAJIbMUTUHOBAsI KUCJIOTHI,
IIMIUH, aJaHWH, MallbTo3a, (PyKTO3a, aHWJIUH, AUBUHUI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIPYyTHE);

o c(OPMUPOBAHHOCTh YMEHHUS OIpPENeIsITh BHUJI XHUMHYECKOM CBSI3U B
OPraHMYECKUX COEOUHEHUSAX (KOBAJCHTHAs W HWOHHAas CBS3b, O - M T -CBA3b,
BOJIOPOJIHAS CBSI3b);

o c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHSITh TOJOXKEHHUS TEOPUH CTPOCHHUS
oprannueckux BemiecTB A.M. bytiepoBa s 0ObsSICHEHHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOECHUS;

o c(hOpMHPOBAaHHOCTh ~ YMEHHMM  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
duznyeckue M XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEICTABUTENCH DPA3IUYHBIX
KJIACCOB OPraHUYECKUX BEUIECTB: AJIKAHOB, HUKJIOAIKAHOB, AJIKEHOB, aJIKaINEHOB,
aJKAHOB, AapOMAaTUYECKUX YNIEBOAOPOAOB, CIHMPTOB, albACTHIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCTUHEHUI U



aMUHOB, aMWHOKHCIIOT, OEJIKOB, YIIEBOJOB (MOHO-, TU- W TIOJHACAXapHIOB),
WUIIOCTPUPOBATh ~ TEHETHUYECKYID  CBSI3b  MEXAY  HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIUid C HCIOJb30BAHUEM CTPYKTYpPHBIX
hopmyi;

o c(hOpMHUPOBAHHOCTh YMEHHUS TOATBEP)KIIaTh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKITMOHHOU CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT
KpPaTHOCTH ¥ TUTIA KOBAJICHTHOMU CBSI3U ( O - U Tl -CBSI31 ), B3AMMHOTO BIIMSIHHS aTOMOB
Y TPYTI aTOMOB B MOJIEKYJIaX;

o c(hOopMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJAOPOIHOTO
CBIpbsl (He(Th, IPUPOAHBIN ra3, yroJib), CIIOCOOBI €ro MepepadoTKH U MPAKTHIECKOE
MpUMEHEHUE TPOAYKTOB MepepabOTKu;

o c(hOpMHPOBAHHOCTbH BIIAJICHUSI CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METOJIaX TMO3HAHUS - HAOIIONEHUM, U3MEPEHUH, MOJCIUPOBAHUU, SKCIIEPUMEHTE
(peaqTbHOM M MBICJICHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHUS;

o chOpMHPOBAaHHOCTh  yYMEHHS  TPUMEHITH  OCHOBHBIC  OIEpaluu
MBICTTUTEILHON JIEITEIbHOCTU - aHajlu3 M CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMaTH3aII0, BBISIBICHUEC MPUYMHHO-CICACTBCHHBIX CBSI3€H - NI M3y4YEHUS
CBOICTB BEIIECTB U XUMUYECKUX PEAKIIUIA;

o c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUH C
MOHATUSMUA M TPEJICTABICHUSIMH JPYTHMX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAHHOTO MOHUMAaHUS CYIIHOCTH MAaTrepuajbHOTO EJANMHCTBA MHUPA,
WCITOJIb30BaTh CUCTEMHBIC 3HAHMS IO OPTaHWYCCKOW XWMHUH ISl OOBSICHCHUS U
MIPOTHO3WPOBAHMS SBICHUHN, UIMEIOIINX €CTECTBEHHO-HAYYHYIO TPUPOY;

o c(hOpMHPOBAaHHOCTh yMEHHH: TPOBOIWUTH pPAaCUeThl 10 XHUMHYCCKUM
dbopMysiaM U ypaBHEHUSIM XHMHUYECKUX PEAKIUil C UCIOJIb30BaHUEM (U3HUCCKUX
BeIMYMH (Macca, oOBbEM Ta30B, KOJIMWYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOKICHUIO XWMHUYECKON
dbopMysbl BelIeCTBa MO WM3BECTHBIM MACCOBBIM JIOJISIM XHMHUYECKHX 3JIEMEHTOB,
MPOAYKTaM CTOPaHMUsI, IJIOTHOCTU ra3000pa3HbIX BEIIECTB;

o c(hOpMHPOBAHHOCTh YMEHUI: POTHO3UPOBATH, AHATM3UPOBATh U OLICHUBATH
C TMO3UIUMHA  DKOJOTUYECKOW  O€30MacHOCTH  TOCHEACTBUSI  OBITOBOM U
MIPOU3BOJICTBEHHOM JCATEIHPHOCTH YEJIOBEKA, CBA3aHHOM C MepepaboTKOM BEIIECTB,
WCITOJIB30BaTh NOJYYCHHBIC 3HAHUS JJTSI IPUHATHS TPAMOTHBIX PEIICHUH MpooieM B
CUTYAITUsX, CBI3aHHBIX C XUMHECH;

o c(hOpMHPOBAHHOCTh YMEHHUN: CaMOCTOSATEIHHO TUIAHUPOBATh U TPOBOIUTH
XUMUYECKUM HKCTIEPUMEHT (TOJIyYeHHE W W3YyYEHUE CBOMCTB OpPraHUYECKHX
BEIIECTB, KAYCCTBEHHBIE PEAKIIMU YIIEBOJAOPOJOB PA3IMUYHBIX KJIACCOB U
KHUCIIOPOICOACPIKAIINX OPTaHUYSCKUX BEIIECTB, PEIICHHUE JKCIEPUMEHTATBHBIX
3a/lad 10 pACIO3HABAHMIO OPTAHMYECKUX BEIIECTB) C COOJIONCHHEM TMPaBUI
Oe3omacHOro oOpalieHusi C BeLEeCTBAMH U J1a0OPaTOPHBIM O00OpPYIOBAHHUEM,
dbopMyTUpoBaTh 1Ie7db HCCICAOBAHMS, TMPEACTABIATH B pasiIuyHOr (opme
pe3yabTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U OIICHUBATH UX JIOCTOBEPHOCTB;
c(hOpMHPOBAHHOCTh YMEHHUIA:



° coOroaTh mpaBuiia YKOJIOTUYECKH IEIeCO00Pa3HOTO TOBEICHUS B OBITY U
TPYAOBOM NEATEIbHOCTH B LEIAX COXPAHEHUS CBOETO 30POBbS, OKPYXKaIOLIEH
MIPUPOAHON CPeAbl U TOCTUKEHUS €€ YCTOMUYHNBOTO Pa3BUTHUS;

° O0CO3HaBaTh OMACHOCTh TOKCHUYECKOIO JICMCTBUSI HAa >KUBBIE OpPraHU3MBbl
ONPEAEIEHHBIX OPTAHUYECKUX BEMIECTB, TOHUMas cMbIci nokasarens [1JIK;

° aHaJIM3UPOBATh 11€JIECO00PA3HOCTh MPUMEHEHHSI OPraHUYECKUX BEUIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHHUSI COOTHOILICHUSI PUCK-TIOJIb3A;

° c(hOpMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IleJCHANPABICHHBIA TTOUCK
XUMUYECKOU MHMOPMAIIUU B Pa3IMYHBIX UCTOYHUKAX (HaydHas ¥ y4eOHO-Hay4dHas
JauTeparypa, CpelicTBa MacCoBoi nHdpopmaruu, MaTEepHET U Ipyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMUYECKYI0 HH(POPMAIIHIO, TIepepadaThiBaTh €€ U UCITOJIb30BATh B
COOTBETCTBHHM C MTOCTABICHHON yueOHOM 3a/1auei.

[IpenMeTHBIE pe3yIILTAaThl OCBOEHUST Kypca "OOmiass M Heopranuwdeckass Xxumus'"
OTpPaXKaroT:

c(hOpMHPOBAHHOCTH IPECTABICHUM:

° O MaTepUaIbHOM €JAWHCTBE MHPA, 3aKOHOMEPHOCTSAX W II03HABAEMOCTH
SABJICHUM MPUPOJIBI, O MECTE U 3HAUCHNUU XMMHUHU B CUCTEME €CTECTBEHHBIX HAyK U €€
poJIi B 00ECTICUCHUH YCTOMYMBOTO PA3BUTHS, B PEIICHUH TTPOOIEM IKOJIOTHIECKOM,
DHEPreTUYECKOM W THIEBONW O0e30MacHOCTH, B Pa3BUTUHM MEAMIIMHBI, CO3JAaHUU
HOBBIX MaTepHaJioB, HOBBIX HCTOYHUKOB SHEPI'HH, B 00CCIICUCHUN PAITMOHAIHHOTO
MPUPOJOTIONB30BaHNsA, B (POPMHUPOBAHUU MHUPOBO33PEHUSI U OOIIECH KyJIbTYphI
YeJI0BEeKa, a TAKKE HKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBbBIO
Y IIPUPOJHOM CPENE;

o c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMON XUMHYECKUX 3HAHUM, KOTOpas
BKJIFOUYACT:
o OCHOBOIOJIATaOIINE TOHATUS - XUMHYECKUU JJIEMEHT, aTOM, SIpO aroMa,

M30TOIIBI, JICKTPOHHAS 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTaIH, OCHOBHOE U
BO30Y)KJICHHOE COCTOSHUS aToMa, THOpWIW3aIids AaTOMHBIX OpOWTaied, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTEIEHb  OKHUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAsl, WOHHAs, MeETAJUIMYecKas, BOJOPOHAs),
KpUCTAJUIMUECKas peIIeTKa, XUMHUYecKash peaklusi, pacTBOp, OJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, DJICKTPOJUTHYECKAsT JAUCCOIMAIMS, CTENeHb JHUCCOLMAIlUH,
BOJIOPOJIHBIA TOKa3areilb, OKHUCIHUTENIb, BOCCTAHOBUTEIb, TEIJIOBOM 3ddeKT
XUMHUUYECKOU peakiuu, CKOPOCTh XUMUYECKON PEaKIuu, XUMUYECKOE PABHOBECHE;
° TEOPUH W 3aKOHBI  (TEOpHS  DJISKTPOIUTHYCCKON  JHCCOIMAIUU,
nepuonnyeckuil 3akoH J[.M. MenaeneeBa, 3aKOH COXpaHEHUS MACChl BEIECTB,
3aKOH COXPAHEHUS U TMPEBpaICHUs] SHEPTUU MPU XUMHYECKUX PEAKIMAX, 3aKOH
MOCTOSTHCTBA COCTaBa BEMIECTB, 3aKOH JEHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMUMHUHU, MUPOBO33PEHUYECKUE 3HAHUSI, JICKAIHE B OCHOBE
MOHWMAHHS TIPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBICHUM; COBPEMEHHBIC
MpeACTaBICHUS. O CTPOCHUHU BEIIECTBA HAa AaTOMHOM, HMOHHO-MOJIEKYJISPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX;



o IIPEACTABIICHNS O MEXaHMU3MaX XMMHUYECKUX PEaKIUi, TEPMOANHAMUYECKUX
Y KMHETUYECKUX 3aKOHOMEPHOCTIX MX IIPOTEKAHHs, O XMMUYECKOM PaBHOBECHH,
pacTBOpax M AUCHEPCHBIX CUCTEMAX;
J (paKkTOJOrMYECKUE CBEIAECHMS O CBOMCTBAaX, COCTaBe, IIOJIYYEHUU U
0€30MacHOM HCIIOIb30BAaHUM BaKHEWIIMX HEOPraHUYECKUX BELIECTB B OBITY H
MPAKTHYECKOM AESITETbHOCTH YEeTIOBEKa, OOUTNX HAYYHBIX MPUHITUIAX XUMUYECKOTO
IIPOU3BOCTBA;
o c(OpMUPOBAaHHOCTh YMEHHUH: BBISBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHABIMBaTh MX B3aWMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS NPHU
ONMCAHUHU HEOPTAHUYECKUX BEIIECTB U UX IIPEBPAILCHHI;
J c(OpPMUPOBAHHOCTh YMEHHUSl HCIOJb30BaThb XUMHUYECKYIO0 CHUMBOJIMKY IS
coctaBieHus (GOpMy1T BEIIECTB U YPaBHEHMHA XUMHUYECKHUX pEaklui,
cuctemarnueckyro HoMeHknarypy (IUPAC) u tpuBuanbHble Ha3BaHUS OTAECIBHBIX
BEILIECTB;
o c(hOpMHPOBAHHOCTh YMEHHSI ONPEAEIATh BaJIECHTHOCTh U CTETIEHb OKUCIIECHUS
XUMHUYECKHX DJIEMEHTOB B COEIMHEHUSX, BUJI XMMHUYECKOM CBA3M (KOBaJECHTHa,
WOHHAasA, METaJNIM4yecKasi, BOAOPOAHAs), THUI KPUCTAUIMYECKOW pPELIETKU
KOHKPETHOI'O BEILIECTBA;
o c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATh 3aBUCHUMOCTH CBOMCTB BEILIECTB OT
BUJIa XMUMHUYECKOW CBA3M M THUMNA KPUCTALUIMYECKON pemeTkd, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBIN MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW CBA3H;
c(hOpMHPOBAHHOCTh YMEHHIA:
o KJIACCU(PUIIMPOBATh: HEOPTAaHUYECKHE BEILIECTBA 110 UX COCTABY, XUMUUYECKHE
peakuuu MO pa3iMyHbIM MPHU3HAKaM (YUCIY M COCTaBy pPEarupyrollux BEIECTB,
TEIVIOBOMY 3((}EKTy peakuuu, W3MEHEHHUIO CTENEHEH OKUCICHHUS JJIEMEHTOB,
00OpaTUMOCTH, YYaCTHIO KaTaau3aTopa u Ipyrue);

o CaMOCTOSITEJIbHO BHIOMpPATh OCHOBAaHUS W KPUTEPUHU I KiIacCHU(PUKALUU
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIINI;
o c(hOpMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CMBICI MEPUOJUYECKOTO 3aKOHA

AWM. MenneneeBa u  JAEMOHCTPUPOBATH  €r0  CHUCTEMATHU3UPYIOLIYIO,
OOBSICHUTENBHYIO M IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

o XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB XHWMHYECKHX
AJIEMEHTOB TIEPBOTO - 4YeTBepTOro mnepuoaoB llepumonnueckont cucremsr JI.U.
MenpeneeBa, UCIONB3YSl MOHATHS 'DHEPIETUUYECKUE YPOBHU', "SHEPreTUUYECKHUE

nonxypoBHu", "s-, p-, d-atomHble opOuTanu", "OCHOBHOE U BO30YXKIEHHOE
DHEPTETUYCCKHUE COCTOSIHUS aTroma';
o OOBSICHATH 3aKOHOMEPHOCTH M3MEHCHHUS CBOMCTB XMMHYECKUX JJICMEHTOB U

UX COEQMHEHUU 1o nepuogaMm u rpynmnam llepmoamueckon cucremsr [[.U.
MenpeneeBa, BaJJIeHTHbIE BOBMOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMUSI X
AIICKTPOHHBIX 000JIOUCK;

o c(hOpMHPOBAaHHOCTh yYMEHHI: XapaKTepu30oBaTh (OMUCHIBATh) OOIIHE
XUMUYECKHE  CBOWCTBA  BEIICCTB  Pa3IMYHBIX  KJIACCOB,  IOATBEPXKIATh



CYILIECTBOBAHUE T€HETHUYECKON CBSI3M MEXK]y HEOPraHMYECKUMHU BEIIECTBAMH C
MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIMX XUMUUECKUX PEAKIUH;
c(hOpMHPOBAHHOCTh YMEHHUS PACKPBIBATH CYLTHOCTH:

o OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO OajaHca JTHX peaklMif; peakiuii HOHHOro oOMeHa WyTeM
COCTaBJICHHS UX MOJHBIX U COKPAIICHHBIX HOHHBIX YPABHEHUN;

. peaKuui TUAPOIIN3a;

o peakuii KOMIUIEKCOOOpa3oBaHusl (Ha MpUMepe THIPOKCOKOMILIEKCOB IIMHKA
U aJIIOMUHUA);

o c(hOpMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS

XUMHAYECKAX PEAKIMN C YYETOM HMX JHEPreTHYECKUX XapaKTEPUCTHK, XapaKTep
WU3MEHEHHsI CKOPOCTHM XWMHUYECKOM pPEaKIUd B 3aBUCUMOCTH OT Pa3jIMYHBIX
(bakTOpOB, a TaKXKEe XapaKTep CMEIICHUs XUMUYECKOTO PAaBHOBECHSI TOJ] BIUSHUEM
BHEWIHUX Bo3aeicTBull (npunuun Jle larense);

o c(hOPMHPOBAHHOCTh YMEHUS XapaKTEpH30BaTb XHWMHUYECKHUE PEaKIIHH,
JeXalye B OCHOBE IIPOMBIIIJIEHHOIO IIOJIYYEHUs CEPHOM KMCIIOTHI, aMMHAKa,
oOIye HaydHble MPUHIUIB XUMHUYECKUX TPOU3BOJCTB; II€JI€CO00PA3HOCTD
IPUMEHEHUSI HEOPraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pE€HMs COOTHOLIEHUS PUCK-I10JIb3a;

o c(OpPMUPOBAHHOCTh BIAJACHHUS CHUCTEMOM 3HAHUW O METOJaX HAy4HOIO
NO3HAHUA SBJIEHUW NPHUPOJBI - HAOMIOACHHE, HW3MEpPEHUE, MOJECINPOBAHUE,
HKCIIEPUMEHT (peaslbHbIA U MBICJIEHHBIH ), HCIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHUSI IPUMEHSTD 3TH 3HAHUS IPHU HKCIIEPUMEHTAJIBHOM HMCCIIEIOBAHUM BEIIECTB
U 11 OOBSICHEHUS. XHMHMYECKUX SABJICHUW, HMMEIOIIMX MECTO B MPHUPOE,
MIPAKTHYECKOU ESTENBHOCTH YEJIOBEKA U B IOBCEAHEBHON KU3HU;

o c(OpPMUPOBAHHOCTh YMEHHUSI BBISBISATh B3aUMOCBS3b XMMHUUECKUX 3HAHUH C
MOHATUSMU U IPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX IPEAMETOB JUIA
0oJsiee 0CO3HAHHOTO MTOHMMaHUS MaTepHaIbHOTO €MHCTBA MUPA;
c(OpMUPOBAHHOCTH YMEHUS IPOBOJUTH PACUETHI:

o C MCIIOJIb30BAaHMEM TOHATUH ''MaccoBas JOJIsI BELIECTBA B pacTBOpe" M
"MOJsIpHas KOHUEHTpanus'";

o Macchl BEIIECTBA WM 00beMa raza Mo M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00beMy OAHOTO U3 YYaCTBYIOLIUX B PEaKLMU BEIIECTB;

o TerI0Boro s dexra peakuu;

o 3HaYeHHUsS BOJOPOJHOTO TIOKa3aTeis PacTBOPOB KHUCIOT M IIENOoYel ¢
W3BECTHOM CTETICHBIO TUCCOILNAIINY;

o Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKIUU, €CIU OJHO U3

MCXOJHBIX BEIIECTB JaHO B BHJIE PACTBOpPA C OMPEICICHHOM MAacCOBOM AoJei
PacCTBOPEHHOTO BEIIECTBA WJIN TIAHO B U30BITKE (MMEET MPUMECH ),

o JIOJIM BBIXOZA ITPOAYKTA PEAKLINH;
o 00BEMHBIX OTHOIIICHHH T'a30B;
o c(hOpMHUPOBAHHOCTh YMEHU: CaMOCTOSATENbHO TUIAHUPOBATh U MPOBOAUTH

XUMUYECKUM  OJKCIIEpUMEHT  (NPOBENCHHME  peakluuid  HOHHOTO  OOMeHa,
MOATBEPKICHUE KAYECTBEHHOIO COCTaBAa HEOPraHUYECKUX BELIECTB, ONPEACICHUE



Cpelbl PacTBOPOB BEIIECTB C MMOMOUIBIO HWHIAUMKATOPOB, HM3YyUYCHHUE BIUSHUS
pa3iMyHbBIX  (AKTOPOB Ha CKOPOCTh XHMMHMYECKOM  peakiuu, pelleHue
AKCIIEpUMEHTAIBHBIX 3a/1a4 1o TeMaM "Metamsl" u "HemeTtamisl") ¢ coOmoneHueM
npaBui 6€30MacCHOTO 0OpallleHUs C BEIIECTBAMU U Ja0OpaTOPHBIM 000PYIOBaHUEM,
dbopMynupoBaTh 1€Jdb HCCIEAOBaHUS, TMPEACTABISATH B paziIuyHOM (dopme
pe3yabTaThl IKCIIEPUMEHTA, aHATU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

o c(hOpMHUPOBAHHOCTh YMEHUI: COOIIONATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
nocynod u J1abopaTopHBIM O0OpyJAOBaHHWEM, OOpaIeHUsT ¢ BEMIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMH IO BBIIIOJTHEHUIO JIA0OPATOPHBIX XUMHUUYECKUX
OTIBITOB, DKOJOTHYECKH IIEJIECOO0Pa3HOTO0 TIOBEACHHUS B OBITY W TPYIOBOM
JIEATEIIBHOCTH B IIEJSIX COXPAHEHUs CBOETO 370POBbsI, OKPYXKAIOIEeW MPUPOTHON
Cpelbl M JOCTHKCHHMS €€ YCTOWYMBOIO pAa3BUTHSA, OCO3HABAaTh OIMACHOCTD
TOKCUYECKOTO JIEUCTBUSI Ha JKUBBIE OPraHU3Mbl OMpPEEICHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHUMAs cMbIc nokazarens [11K;

o c(hOpMHUPOBAHHOCTh YMEHUMN: OCYIICCTBIISATH IEJICHANPABICHHBINA TTOUCK
XUMHUYECKOU MH(POpMaLUK B pa3IMYHbIX UCTOUHHUKAX (HAayyHasi U y4eOHO-HayyHas
JUTEpATypa, CpeacTBa MaccoBor nHpopmannu, UHTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMHUYECKYIO HH(OpMaIIUIO, IepepadaThiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C MMOCTABJIEHHON Y4eOHOU 3a1a4eil.

Kpurtepuu oueHuBaHMs 3HAHUH 00Y4AKOIIMXCS

KoHTpoas npeamnonaraet BISBICHUE YPOBHS OCBOSHHUS YUE€OHOTO MaTepualia Mpu
M3yYE€HUHU, KaK OT/ACIBHBIX pa3/IesOB, TAK U BCETO Kypca B I[EJIOM

JJ1sl YCTHBIX OTBETOB OIPEACISAIOTCS CICAYIOINE KPUTEPUU OLICHOK:
. OreHka «5» CTaBUTCS B TOM ClIydae, €CJIM 00 yJarouics
— TMIOKa3bIBaCT BEpHOE IMOHMMaHUE (PU3MUECKON CYITHOCTH pPacCMaTpHUBaEMBbIX
SABJICHUU U 3aKOHOMEPHOCTEN, 3aKOHOB U TEOPHHU.
— JIAa€T TOYHOE OINPEACICHUE M HCTOJKOBAHME OCHOBHBIX ITOHSTHM, 3aKOHOB,
TEOpHUH, a TaKXKe MPABWIHHOE OMNPEJENCHUE BEIWYMH, UX €IUHUI] U CHOCOOOB
M3MEpPEHUSL.
— TMPaBUJILHO BBHITIOHSET 3aMUCU XUMUYECKUX PEAKIMi, UX YCJIOBUS MPOTEKAHMUS,
COITPOBOXAET PACCKA3 MPUMEPAMH IPUMEHEHHSI BEILIECTB.
— CTPOUT OTBET MO COOCTBEHHOMY IIJIaHy, COIMPOBOXIAET paccka3 HOBBIMU
npuMepaMH, ymMeeT MPUMEHHUTh 3HAHUS B HOBOM CUTyallMM TPU BBIIOJTHEHUU
MPAKTUYECKUX 3aTaHUU.
— MOJKET YCTAaHOBUTH CBSI3b MEXKJy M3yUYaeMbIM U PaHEE M3YUYCHHBIM MaTepuaiom
10 KypCY, a TaKXKe C MaTepUaAIOM, YCBOCHHBIM MPU U3YUYCHUHU JPYTUX MPEIMETOB.
. Ouenka «4» CcTaBUTCS, €CIM OTBET YYEHUKA YAOBJIETBOPSIET OCHOBHBIM
TpeOOBAHMIM K OTBETY Ha OIIEHKY «5», HO JaH
— 0€3 UCTIO0JIb30BaHMsI COOCTBEHHOTO IIJIaHA, HOBBIX IIPHUMEPOB.
— 0e3 mpUMEHEHUST HOBBIX 3HAHHWI B HOBOW CHUTYaIlUH.
— 0e3 UCIOoJb30BaHUS CBSI3€H C paHee M3YyUYCHHBIM MaTepuajioM U MaTepHajioM,
YCBOEHHBIM NPU U3YUYECHUH APYTUX MPEIMETOB.
— eclii o0ydJarouuics JAOMyCTU OAHY OIIMOKY WJIM He 0oJiee IBYX HEIOYETOB U
MOXET UX UCITPABUTh CAMOCTOSITEILHO WJIM C HEOOJBIION TOMOIIBIO YUUTES.




. Onenka «3» cTaBUTCS, €CJIU 00yJarOIIUNCs
—  TNPaBWIbHO TOHUMAET  CYUIHOCTb  pacCMaTpPUBAE€MbIX  SIBICHUH WU
3aKOHOMEpPHOCTE, HO B OTBETE HMEIOTCS OTACNbHBbIE MPOOENbl B YCBOCHUU
BOIIPOCOB Kypca, HO MPEMSITCTBYIOIIME JaJbHEHIIIEMY YCBOSHUIO MPOTrPaMMHOTO
Marepuana.
— YMEeT MPUMEHATHb IMOJY4YEHHBbIC 3HAHUS TpPU PEHICHUH MPOCTHIX 3a7ady C
UCIIOJIb30BAaHUEM TOTOBBIX (OpPMyJ, HO 3aTpyAHSETCS MpHU PEIICHUU 3ajad,
TpeOyIomMX IpeodpazoBaHusi HEKOTOPHIX POpMyII.
— IOTyCTWJI HEe OoJiee OHOM TpyOO OMMOKK M JBYX HEAOUYETOB, HE Oosee OaHON
rpy0oi 1 ogHOM HerpyOo# ommOKH, He 00Jiee IBYX-TPEX HETPYOBIX OIIMOOK, OJTHON
HErpyooi OmMOKHN U TPEX HET0YETOB.
— IOMYCTHWJI YETHIPE WU MSTh HEJOUETOB.

J1sl IMCbMEHHBIX PAa0oT yJauxcs:
1) Oyenka nucomenHbIX KOHMPOILHBIX PAOOM
. Ouenka «5»
CraButcs 3a paboTY, BBIIIOJIHEHHYIO MOJHOCTBIO 0€3 OIIMOOK U HEAOYETOB.
. Ouenka «4»
CraButcs 3a paboTy, BBIIOJIHEHHYIO [TOJIHOCTHIO, HO MPU HAJIMYUU B HEW He OoJiee
OJIHOM HerpyOo# OmMOKKU U OJTHOTO HeJoueTa, He O0Jee TpeX HEI0UYETOB.
. Ouenka «3»
CraBuTcsl, €CJIM YYEHUK NPaBUIILHO BBINIOJIHUI HE MeHee 2/3 Bceil paboThl WU
JOMyCTUJ He Oosiee OJTHOM IpyOOi OIIMOKK M JABYX HEOYETOB, HE Oojee OJHON
rpy0oil U ogHOUW HErpy0oil ommOKK, HE OoJiee TpeX HErpyObIX OMIMOOK, OJTHOMN
HEerpyOoil OIMOKH U TPEX HEIOUETOB, MPU HATMIHH YETHIPEX-TISITH HEIOUETOB.
2) Oyenka nabopamopHblx padvom
. OueHka «5» cTaBUTCS, €clii 00y4aroIINiics
— BBIMOJHSET paboTy B TMOJHOM 00bEME C COOJIOJICHHEM He0oOX0auMOon
NOCJIEI0BATEIbHOCTH MPOBEACHUS U3MEPEHUI.
— BCE OIBITHl IPOBOJUT B YCIOBUSIX U PEXKHUMax, 00ECIEUUBAIOLIUX MOIyYCHHUE
IPABUIbHBIX PE3YJIbTAaTOB U BHIBOJIOB.
— coOmro1aeT TpeOoBaHuUs MPaBUJI TEXHUKH 0€30MacHOCTH
— MPAaBUIIBLHO U aKKypaTHO BBINOJIHAET BCE 3aIIMCH, TaOJIMIIbI, PUCYHKH, YEPTEXKH,
rpaduKy, BEIYUCICHUS
— MPaBUIIBLHO BHITIONHSET aHAIU3 TOTPEIIHOCTEH.

. Omnenka «4» CTaBUTCSI, €CIIN BHITIOTHEHBI TPEOOBAHUS K OIIEHKE «5», HO ObLIO
JoNyIIeHo 2-3 HejpoueTa, He 0oJiee 0JJHON HerpyOol omuOKU U OJTHOTO HEAOYETA.
. Omnenka «3» cTaBuTCs, eciii paboTa BBIMOIHEHA HE MOJHOCTHIO, HO 00BEM

BBITIOJITHGHHON YacTH TaKOB, YTO ITO3BOJISCT TOJYYHUTh NMPABUIBHBIA PE3ysbTaT U
BBIBOJI; €CJIA B X0JI¢ N3MEPCHHMS OBUTH JTIOMYIIEHBI OTHOKH.

Onenka 3a JabopaTopHylo  pabOTy  BBICTAaBISIETCSA C  Y4ETOM
CaMOCTOSITeJILHOCTH €€ BBITTOJTHEHUS.

[lepedenn ommbOK

['pyObie OMMOKH:
1. He3nanue ompeneneHuii, OCHOBHBIX MOHSTHUM, 3aKOHOB, MpPaBHJI, OCHOBHBIX
MOJIOKEHUH Teopuu, GOpMyII, OOIIETPUHATHIX CHMBOJIOB U 0003HAUEHUS BEJIIMYHH,




€UHUILl UX U3MEPEHHUS.
2. HeymeHnue BbIAETUTD B OTBETE ITIABHOE.

3. HeymeHnue mpuMeHSTh 3HAHUA JJI PEUICHUs 3a7a4 U OOBSICHEHUS SIBICHMUIA;
HEeMpaBUWIbHO CHOPMYIHPOBAHHBIE BOIPOCH 33/1aud WJIM HEBEPHOE OOBSICHEHUS
X0/la €€ pEIICHUS; HE3HAHWE NPUEMOB pPELICHHS 3a/1ad, AaHAJOTMYHBIX paHee
pEIIeHHBIM B KJIacCe; OIMOKH, MOKa3bIBAIOIINE HEMTPaBUILHOE TOHUMAHKE YCIOBUS
3a/1a41 WIW HETIPABUJIBHOE UCTOJIKOBAHUE PELLICHHUS.

4. HeymeHue 4yuTaTh U CTPOUTH rpa)Ky U MPUHIUIHATBHBIE CXEMBI.

5. HeymeHne npoBecTH HEOOXOJIMMBIE PAcUEThl, UM UCIOJIb30BATh MOJTYYEHHBIE
JTAaHHBIE ISl BEIBOJIOB.

6. Hapymenne tpeOGoBaHMii mpaBmyl O€30MACHOCTH TpyAa TMPU BBITOJTHCHUH
IKCIIEPUMEHTA.

HerpyOble onmmoku:

1. Herounoctn ¢oOpMyIUpPOBOK, OINpeAeICHUM, TOHITUH, 3aKOHOB, TEOPHH,
BbI3BAHHBIC HEMOJHOTOM OXBAaTa OCHOBHBIX MPU3HAKOB OMNPEAEIIIEMOTO MOHSITHS,
OIIMOKHA, BBI3BAHHBIE HECOOIIOJCHUEM YCIOBUW TMPOBEACHUS OIbITA WM
U3MEpPECHU M.

2. OmuOKH B YCIOBHBIX 0003HAUCHUSIX HA MPUHIUITUAIIBHBIX CXeMaX, HETOYHOCTH
B 3aIlMCH YPaBHEHUH pEeaKlNU, ONPEICICHUAX TOHATHIA.

3. IIpomyck WM HETOYHOE HANTMCAHUE HAUMEHOBAHUW €ITMHUL] BEJTUUYHH.
Henouerst:

1. Apudmernueckue OmMMOKM B BBIYUCICHHSIX, €CIM 3TO OWIMOKA Trpydo He
HCKQKAIOT PEaJbHOCTh MOJYYEHHOIO PE3YIbTATa.

2. OtaenpHbIe MOTPEMIHOCTH B (POPMYIMPOBKE BOMPOCA WIIA OTBETA.

3. HeOpexHOe BBITIOTHEHUE 3aITUCEH.

4. Opdorpaduueckne U MyHKTYallHOHHBIE OLIUOKH.

3) IlIpu mecmupoganuu Bce OOYYAIONINECS HAXOISITCS B OJTMHAKOBBIX YCIIOBHSX U
UCIIOJIB3YIOT U3MEPUTEIbHBIE MaTepuabl (TeCThl). OlIeHKa pe3yIbTaTOB BEJETCS 110
5-0ambHOM TIKare.

. 81-100% mpaBUIILHBIX OTBETOB — OIICHKA «5»;

. 61-80% mpaBUIIBHBIX OTBETOB — OIICHKA «4»;

. 51-60% mpaBHIIBHBIX OTBETOB — OIICHKA «3»;

. MeHbIe 50% npaBUIIBHBIX OTBETOB — OIIEHKA «2».

Ouenusanue _meopuecko20 _UHOUBUOYATbHO20 _3a40AHUs  TIPOBOJIUTCS IO
CJICAYIOIIUM KPUTEPUSIM:

. cobroieHue TpeOoBaHU K ero 0hOpMIICHUIO;

. HEO0OXOUMOCTh M JIOCTATOYHOCTh JUISl PACKPBITUS TEMbI NMPUBEICHHOW B
TekcTe pedepara

. uH(popMaIuy;

. yMEHHUE 00yJaromerocsi CB000IHO M3Jaratb OCHOBHBIE UJEH, OTPAKEHHBIC B
pedepare;

. CIIOCOOHOCTh ~ OOYy4YalomIerocsi TMOHSATH CyTh 3a/J1aBa€MbIX  YICHAMH

aTTECTAIMOHHON KOMHCCHUU
. BOIIPOCOB U C(HOPMYITHUPOBATH TOUHBIE OTBETHI HA HUX.






