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Pabouasg nporpamma mo y4yeOHOMY mnpeameTry «Xumus» (yriryoJ€HHbBIN
YPOBEHb).

PabGouas nporpamma mo y4yeOHOMY mnpeamery «Xumus» (yriryoJ€HHbBIN
ypoBeHb) (mpeameTHas o0sacth «EcTecTBeHHO-Hay4HblE TpeaMEThD») (Aaiee
COOTBETCTBEHHO — MpOrpaMma IO XHWMHUM, XUMHsI) BKIIOYAET MOSCHUTEIbHYIO
3aMKCKY, COIepKaHUe 00yUEeHUs, INTAHUPYEMbIE Pe3YIbTaThl OCBOCHUS TPOTrPAMMBI
0 XUMHUHU.

[losicHuTenbHas 3amucKa OTpaXkaeT oOIue LU U 3a/1a4d U3YUYEHUs] XUMUH,
XapaKTePUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ U3YUSHHUIO 00 y4aroImuMHKCs,
MECTO B CTPYKType y4eOHOro IulaHa, a TakKe MOAXObl K OTOOPY COAEp)KaHus, K
ONPEJICICHUIO TUIAHUPYEMBIX pPE3YyJbTaTOB M K CTPYKType TEMaTUYECKOIro
TUTAHUPOBAHUS.

Copnepxanue OOydeHHsI PACKpBIBAeT COJAEpKaTeIbHbIC JIMHUHM, KOTOPHIE
IpeJIararoTes sl 00513aTeIbHOT0 U3YUYEHHUS B KOXKIOM KJIacce Ha YPOBHE CPETHETO
o0O1rero oOpazoBaHusI.

[Inanupyemble pe3yiabTaTbl OCBOCHHUS MPOrPAMMBI MO XMMHHM BKJIIOYAIOT
JUYHOCTHBIE, METAIPEAMETHBIE PE3YJIbTATHI 32 BECh MEPUO 00yUEHUSI Ha YPOBHE
cpeaHero o01ero ooOpa3oBaHms, a TAKXKE MPEIAMETHBIE TOCTHKESHHS 00yJaroIerocs
3a KaxIpld roa oOydeHus. HaydHO-MeTOOWYECKOW OCHOBOW sl pa3pabOTKU
IUIAHUPYEMBIX PE3YJIHTATOB OCBOCHUS TPOTrPAMMBI 110 XUMHH J1J11 YPOBHSI CPEITHETO
o011ero 00pa3oBaHus ABJISAETCS CUCTEMHO-/1€ATEIbHOCTHBIN OIXO/.

IHosicHuTEe1bHAA 3aNIMCKA.

[IporpaMMa 10 XUMHM Ha YpOBHE CpEJHEro oO0IIiero oo0pa3oBaHUs
pazpaboTaHa Ha OCHOBe TpeOOBaHUM K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbl CpEIHEr0 001Iero 00pa3oBaHus, MPEACTABICHHBIX B
dI'OC COO.

XUMHS Ha YpPOBHE YIUIYOJIEHHOIO M3Y4YEHHUsS 3aHUMaeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ywamuxcs 10-11 kmaccos.
WN3yuenue npeamera, peainyeMoe B yCIOBUAX AU (epeHunpoBaHHOIO,

npowIbHOTO OO0yYeHHUs, NIPU3BAHO O0O0ECHEeYuTh O0O0IEe00pa3oBaTEIbHYI0 U



OOIIIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO  JUIs
aJlanTalid UX K ObICTPO MEHSIONIMMCS YCJIOBHSIM KU3HU B COLIUYME, a TaKXkKe s
MPOJOJKEHUsT 00yYeHUs B OpraHu3alugaX Npo(ecCHOHaIBbHOTO 00pa30BaHMUs, B
KOTOPBIX XUMUS SIBJISICTCS OJTHOM U3 MPUOPUTETHBIX TUCIUIUIHH.

B nmnporpamme mno XuMHM Ha3HAuY€HHE TMpeaMeTa «XHUMHUS» TOJydaeT
MOoAPOOHYI0  WHTEpPHpEeTalldi0 B  COOTBETCTBUU C  OCHOBOIIOJIATAIOIIMMU
nosioxeHusmMu GI'OC COO o B3auMOOOYCTOBICHHOCTH II€JICH, COACpIKaHMUS,
pe3yiabTaToB OOy4YeHUss U TpeOOBaHMWM K YPOBHIO IMOJTOTOBKU BBITYCKHHUKOB.
CBUAETEIBLCTBOM TOMY SIBJISIFOTCSI CJICIYIOIIME BBITIOTHSEMbIE MPOTPpaMMON TIO
XUMHH QYHKIUU:

WH()OPMAIIMOHHO-METOIMYECKasl, peanu3alus KOTOpod oOecrneunBaeT
MOJIydeHUE TIPEACTABICHUS O IEJAX, COACpPNKAHUU, OOIIeH cTpareruu oOydeHus,
BOCIIUTAHUS U Pa3BUTHS OOYyYaIOIIUXCSA CPEJCTBAMHU TpPEIMETa, U3ydyaeMoro B
paMKax KOHKPETHOTO TIPpOdUIIs;

OpraHu3alMOHHO-TUIAHUPYIOIIasi, KOTopas peaycMaTpPUBAET ONpe/IeICHUE:

NPUHIIMIIOB CTPYKTYPUPOBAHUS U MOCJIEI0OBATEILHOCTH U3YUEHHS Y4eOHOTO
MaTepHaa, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEePUCTHUK;

MOJIX0/I0B K (hOPMHUPOBAHUIO COJEPKATEIHLHON OCHOBBI KOHTPOJIS U OLICHKH
o0pa3oBaTeIbHBIX JOCTHKEHUN OOYYaIOIIUXCS B paMKaxX MUTOTOBOW aTTECTAIMH B
dbopMe eTMHOTO TOCYIapCTBEHHOTO AK3aMeHa M0 XUMUH.

[Iporpamma aJist yrimyOia€HHOTO U3YUYECHHS] XUMUU:

YCTaHABJIMBAET MHBAPHUAHTHOE MPEAMETHOE COJIEPKaHUe, 00SI3aTEIbHOS IS
W3Y4YEHHUS B paMKax OTIEIbHBIX MpOo(UIIeH, mpeaycMaTpuBaeT pacrpeaesiecHue |
CTPYKTypUpPOBaHME  €ro MO  KiaccaM, OCHOBHBIM  COJAEP>KATEJIbHBIM
TUHUSM/pazfienam Kypca;

na€T MpUMEPHOE pacTpeeieHre yueOHOr0 BpEMEHHU, PEKOMEHIYEMOT0 IS
W3YUYEHUSI OTJEIbHBIX TEM;

npejJiaraeT  OpUMEPHYIO  MOCJIEA0BAaTEILHOCTh  HU3YYEHHUS  Y4EOHOTO
Marepuaia C Y4€TOM JIOTMKM TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U

MEXIIPEIMETHBIX CBSI3CH;



JTaéT METOAMYECKYIO MHTEPIIPETALIMIO 1IeJIeH U 3a]1a4 U3y4eHUs TpeMeTa Ha
yIIyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmero  00pa3oBaHMs, COAEPKATEIBHOM  XapaKTEPUCTHUKUA  IJIAHUPYEMBIX
pe3yIbTaTOB OCBOCHHSI OCHOBHOM 00pa3oBaTEILHON MPOTrpaMMbl CPETHETO OOIIEro
oOpa3oBaHus (JINYHOCTHBIX, METANIPEMETHBIX, MIPEAMETHBIX), a TAKXKE C YUETOM
OCHOBHBIX BHUJIOB y4eOHO-TI03HABATEIbHBIX JIEUCTBUN OOydYaromerocss o
OCBOCHUIO COJICPKAHUS MPEIMETA.

[lo BceM mo3umMsiM B TporpaMMe IO XUMHH MPEIyCMOTpEeHa
MPEEMCTBEHHOCTh € OOy4YeHHEM XHMHHU Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3zoBaHuUs.

[IporpamMma 1Mo XMMHUU CIY>KUT OPUEHTHUPOM JJISI COCTABJICHUS aBTOPCKUX
pabounx mporpamMM. 3a MpeneliaMH YCTAHOBJIGHHOW MPOTpaMMON M0 XUMHUU
o0s13aTeNbHOM (MHBAPUAHTHOW) COCTABJISIONICH coaepkaHus yuyeOHOTOo IpeameTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBMM C HAINPABICHUEM KOHKPETHOTO
npodusist 00ydeHusi. ABTopamMu pabouux IPOrpaMM MOKET OBITh MPEAJIOKEH HHOM
NOJIXOJl K CTPYKTYpPUPOBAHUIO Yy4eOHOro Marepuana U IMOCJIeI0BATEIbHOCTH €ro
U3YYEHHUsI, CBOE BHJICHUE MyTeH U cr1oco00B (hOPMUPOBAHUS CUCTEMBI TIPEIMETHBIX
3HaHUH, YMEHUN W BUJOB YUCOHOM JCATEIBLHOCTH, a TAaKKE CUCTEMBI CIIOCOOOB U
METOJIMYECKUX TPUEMOB 10 PA3BUTHUIO M BOCTTUTAHUIO 00YUaIOIIUXCS.

B cootBercTBHM ¢ KoHUentyaidbHbiIMU TonoxeHusmu PI'OC COO o
Ha3HAYCHUU TIPEAMETOB 0a30BOr0 M YIIIYOJIEHHOTO YpOBHEH B CHCTEME
mudGepeHIIMPOBAaHHOTO OOyUCHHS Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MPEEMCTBEHHOCTHU C TMOCIHEAYIOUIMM JTaloM MOJY4YeHUSI XHUMHUYECKOIo
oOpa3oBaHHs B paMKaxX W3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JIUCIMIUIMH B By3aX U OpraHHU3alUgaX CPpeJHEro npodeccuoHalIbHOTO
oOpazoBanus. B 3Toil CBsI3M u3ydeHue mnpeameTa «XUMUS» OPUCHTUPOBAHO
MPEUMYIIECTBEHHO Ha PACIIUPEHUE U YTITyOJICHUE TEOPETUUECKON U MPAKTHUYECKOMN

MOATOTOBKHU 00YUYaroIINXCsl, BHIOpaBUIMX OMpeAeaEHHBIN MPOoPUIbL 00yUYeHUs, B TOM



YHCIIE C MEPCTIEKTUBON MOCIEAYIOMEro MOMIYYeHNs XUMUIECKOT0 00pa3oBaHus B
opraHuzauusax npodeccruoHaipHOro obpaszoBanus. B cete TtpeboBanuit ®I'OC
COO x mnnaHUpyeMBbIM pe3yjibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTesbHOM
IporpaMMbl  CpelHero oOIero oOpa3oBaHUs H3YYCHHE MpeaMeTa «XUMUs»
OPUEHTHPOBAHO TAaK)KE HA PEIICHHE 3a]ad BOCIUTAHUS U COIMAIBLHOTO Pa3BUTHS
oOyyaromuxcs, Ha (POPMHUPOBAHUE Y HHUX OOIIEUHTEIUICKTYaJIbHBIX YMEHUH,
YMEHUI  palMoHaNu3aluu  y4eOHOro Tpyda M OOOOIIEHHBIX  CHOCOOOB
AESTeNTbHOCTH, UMEIOIINX MEKTUCIUTUIMHAPHBIN, HaIIPEIMETHBINA XapaKTep.

XuMusi Ha YpOBHE YIITyOJIEHHOTO M3YYCHHUS BKIIOYAET YrITyOJIEHHBIC KYpPCHI
— «Opranuveckass xumusi» u «OOmas u HeopraHuueckas xumus». [lpu
OTIpE/IETICHUH TI0JIX0/I0B K OTOOPY M CTPYKTYPHOU OpraHU3aIliu COJEPIKaHUS ITUX
KypCOB B IPOrpaMMe IO XMMHH 32 OCHOBY NpuHATHI nojoxeHuss ®I'OC COO o
paznuuusax 6a30BOro M yriayoJEHHOTO YPOBHEHW HU3ydYeHUS MpeaMeTa.

OcHoBy coaepxxkanust KypcoB «Opranudeckas xumus» u «OOmas
HEOpraHu4eckasi XUMHUS» COCTaBISI€T COBOKYIHOCTh TPEIMETHBIX 3HAHUU W
YMEHHH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO HM3y4Y€HHUs MpeaMera. JTa cucTema
3HAHUM TIOJy4YaeT OMNpeNeIEHHOEe TEOPETHUECKOe IOMOJIHEHUE, MO3BOJISIONICEe
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJBIITNNA 00hEM (haKTOJIOTHUECKOTO MaTepuaa.
Ha yrnyO6néHHoM ypoBHe u3y4YeHHUs TMpeaMera oOecredeHa BO3MOXKHOCTD
3HAYUTEIBHOTO YBEIMUEHUS 00BEMA 3HAHUHN 0 XMMHUECKHUX 2JIEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PaCIIMPEHUs U YIIIyOJIEHUS MPEACTAaBICHUM O CTPOCHUH
BEIIECTBA, XHMUYECKOM CBA3M M 3aKOHOMEPHOCTAX MPOTEKaHMs peakiui,
paccMaTpuBaeMbIX C TOYKM 3PEHHUS XMMHUYECKON KMHETUKH U TEPMOJUHAMHKU.
W3yuenue mnepuoanueckoro 3akoHa u llepuogmyeckoil CUCTEMbl XMMHYECKUX
AIIEMEHTOB 0a3upPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MIPEICTABICHUAX
O CTPOGHMH aToMa. XHUMHYECKass CBs3b OOBSACHSAETCS C TOYKH 3PEHHS
HHEPreTUYECKUX N3MEHEHUH NpU €€ 00pa30BaHUM U pa3pyLICHUH, a TAKKE C TOUKH
3peHus] MeXaHU3MOB €€ oOpa3oBaHus. M3yueHue THUIOB PEAKIM TOMOITHIETCS
GopMupoBaHHEM TPEACTABICHUH 00 DJIEKTPOXMMHYECKHX IMpoLeccax M

3JIEKTPOJIN3€E PACILUIABOB U PACTBOPOB BELIECTB. B Kypce opraHn4ecKkor XuMuu Mpu



pPacCMOTPEHUN PEaKUMOHHOM CHOCOOHOCTH COEQUHEHUN yaenseTcss ocoloe
BHHUMaHHE BONpocaMm 00 3JEeKTPOHHBIX 3P (PeKTax, 0 B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIHil.

Oco0oe 3HaueHHWEe HMEET TO, 4YTO Ha COJEpPKAHHE KYypCOB XUMHUU
yriayOia€HHOrO ypOBHS U3yUYEHHU ISl KJIACCOB ONpeneaEéHHOro npoduiis (r1aBHbIM
00pa3oM Ha MX CTPYKTYpPY U XapakTep JIONOJHEHUN K 0011el CUCTEME MPEIMETHBIX
3HAHMI) OKa3bIBAIOT BIUSHUE CMEXKHBIC MMPEAMETHI. TakK, HapuMep, B COAEPKaHUN
npeaMeTa i KJIacCOB XMMUKO-(U3uUecKoro npoduis 0oybllioe 3HaUeHHe Oy 1y T
UMETh 3JIEMEHTHI y4eOHOro MaTepuasna no oomen xumun. [Ipu usyuyenuu npeamera
B JaHHOM Clly4ae akIeHT OyJeT claellaH Ha OOIIHOCTh METOAOB ITO3HAHWUS,
OOILIHOCTh 3aKOHOB M TEOPHUIl B XUMUHU U B (PU3UKE: aTOMHO-MOJIEKYJISIPHAS] TEOPHS
(MonekynsipHast Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUS] MAaCChl U DHEPTUH, 3aKOHBI
TEPMOJMHAMUKH, DJIEKTPOJIN3a, MPEACTABICHUS O CTPOCHHUH BEILIECTB U JPYTOE.

B conepxxanum npenMera s KJIACCOB XMMHKO-OMOJIOTHYECKOT0 MPOoduis
OonbIINK ynenbHBIA Bec OyJeT MMETh OpraHuyeckas Xxumus. B artom ciyudae
IPEJOCTABISETCSI BO3MOXHOCTb JUid Oojiee OOCTOATEIBHOIO PacCMOTPEHUS
XUMHUYECKOM OpraHu3aliy KJIETKU KaKk ONOJIOTHYECKON CUCTEMBI, B COCTaB KOTOPOil
BXOIST, K IpHUMEpYy, TaKUe CTPYKTYpHbIE€ KOMIIOHEHTBI, KakK JIMIUJAbI, OEJKH,
yIJI€BO/ABI, HYKJIEHUHOBBIE KUCIOTBI M Apyrue. Ilpm 3ToM 3HaHMS O cOCTaBe U
CBOICTBax NPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHWYECKHUX BEIIECTB CIYKaT
OCHOBOH IS U3y4eHUs CYIIHOCTH IMpoLeccoB (HOTOCHMHTE3a, JbIXaHUS,
MUIIEBaPECHMSL.

B muane ¢opmMupoBaHUS OCHOB HAy4yHOTO MHPOBO33PEHHUS, OCBOCHMS
OOIIEHAYYHbIX METO/I0B MTO3HAHUS U OIBITAa MPAKTUYECKOTO MPUMEHEHHSI HAYUHBIX
3HAaHMM W3ydeHHe npeameTa «XUMUsS» Ha YIIYyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIMPEAMETHBIX CBA3SIX C Y4eOHBIMM MpEAMETaMH, BXOISALUIUMH B COCTaB
npeaMeTHbix oOnacteld «EcTecTBeHHO-HayuHbIE NOpeaMeTbD», «MaTemMaTtuka u
nHopmatuka» U «Pycckuil sI3bIK U IUTEpATYpay.

IIpu wm3yyeHum ydeOHOro mnpeamera «XHUMHUsS» Ha YIIIYOIEHHOM YpPOBHE

TaKXe, KaKk Ha ypOBHE OCHOBHOT'O U CpeAHero oduiero oopa3zoBanus (Ha 6a30BOM



YpOBHE), 3aJa4yeil MepBOCTENEHHOW 3HAYMMOCTH SIBIISIETCS (POPMUPOBAHUE OCHOB
HAayKd XUMHHM  Kak o00JIacTU COBPEMEHHOIO €CTECTBO3HAHUS, NPAKTHYECKOU
NEATEIIBHOCTH YEJIOBEKA W OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemienue
ATOW 3aJauyd Ha YIUIYOJIEHHOM YPOBHE U3Yy4YEHMs] NpeIMeTa MpeAroaraet
peaM3alnIo TAKUX LEJIEH, KaK:

(dopMHpOBaHUE NIPEICTABICHUN:

O MATEpUAIbBHOM E€IWHCTBE MHUpPA, 3aKOHOMEPHOCTSAX M I103HABAEMOCTH
SABJIEHUN TPUPOJbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAayK U €€ Beaylen
poJii B 00ECIEeUEeHUH YCTOMYMBOTO Pa3BUTHS YEJIIOBEUYECTBA: B PELICHUU MPpoOIeM
HKOJIOTUYECKOM, HHEPreTMYeckod M MUIIEBOM 0e30MacHOCTH, B Pa3BUTHUH
MEIMIMHBI, CO31aHMU HOBBIX MATEPUAJIOB, HOBBIX HCTOYHMKOB DHEPTUH, B
0o0ecreyeHu  palMOHAIBHOTO  NPUPOAOIONB30BaHUSA, B  (HOPMUPOBAHUU
MHUPOBO33PEHUSI W OOIIeH KyJIbTypbl 4YeJOBEKa, a TaKkKe HKOJOTHYECKU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBBIO U MPUPOTHON Cpeie;

OCBOEHUE CUCTEMBI 3HAHUM, JIEIKAIUX B OCHOBE XUMUYECKON COCTABJISAIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAAMEHTAIbHBIX TMOHSATUN, 3aKOHOB U
TEOPHUIl XUMHUH, COBPEMEHHBIX IPEJICTABICHUN O CTPOCHUHU BEIIECTBA HA pPa3HBIX
YPOBHSIX —  aTOMHOM, HOHHO-MOJIEKYJISIPHOM,  HaJMOJEKYJISPHOM, O
TEPMOANHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX  IPOTEKAHUS
XUMUYECKUX PEAKLHI, O XMMUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX
cuctemMax, 00 OOIMX HAyYHBIX MIPUHITUIIAX XUMUYECKOTO MPOU3BOJICTBA;

dopmupoBanue y oOy4Jaronuxcs OCO3HAaHHOI'O IIOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMUUYECKUX 3HAHUHU 11 OOBSICHEHHS KIFOUEBBIX
uaeil U mpobiieM COBPEMEHHON XHMHH, JJIS OOBSCHEHUS M TPOTHO3HUPOBAHUS
ABJICHUM, HWMEIOIIMX €CTECTBEHHO-HAYYHYIO IIPUPOAY; TPaMOTHOIO pELICHUs
mpo0seM, CBSI3aHHBIX C XMMUEH, MPOTHO3WPOBAHUS, aHATN3a U OIEHKH C ITO3HUITHHA
HKOJIOTHYECKON 0e30MacHOCTA TOCJEACTBUI OBITOBOM W MPOW3BOJACTBEHHOM
NEATEIIBHOCTH  4YEJIOBEKA, CBS3aHHOM C XUMHYECKMM IIPOU3BOACTBOM,
HCITI0JIb30BAaHUEM U NEPEepadOTKON BEILIECTB;

yriayOJieHHe NpeICTaBICHUN O HAyYHbIX METO/JaX MO3HAHUsS, HEOOXOIUMbIX



JUIS. TpUOOpETEHUsI YMEHUN OpPUEHTHPOBATHCS B MHUPE BEHIECTB U OOBSICHEHHS
XUMUYECKUX SBIICHUH, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON JACATEILHOCTH
Y MIOBCETHEBHOM KU3HMU.

B nnane peanuzanuu nepBOOYEpPEHBIX BOCHUTATENBHBIX U Pa3BUBAIOIINX
(YyHKIMH LETOCTHOM CHUCTEMbl CpeAHero o0uero oOpa3oBaHUs MpPU HU3YyUYEHUU
npeaMeTa «XuMus» Ha yriiyoJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MPUOOPETAIOT
TaKkye LeTU | 3a7a4l, Kak:

BOCIIMTaHHE YOEKIEHHOCTU B TTIO3HABAEMOCTH SIBJICHUHN MIPUPO/IbI, YBAKECHUS
K TIPOLIECCY TBOPUECTBA B 00JACTH TEOPETUUECKUX U MPUKIIAJIHBIX UCCIIEIOBAHUN B
XUMHH, (OPMUPOBAHME MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAlMM K OOYYEHUI0O M T[IO3HAHMIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJII0O ¥ CaMOBOCIIMTAHUIO HAa OCHOBE YCBOEHHS OOIIEUETOBEUYECKUX
IICHHOCTEH;

pa3BUTHE ITO3HABATEIBHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPUYECKUX
crocoOHocTel 00ydaronuxcs, PopMUpOBaHUE Y HUX CO3HATEIILHOTO OTHOIIEHUST K
caM000pa30BaHUI0 W HENPEPHIBHOMY OOpAa30BaHMIO KaK YCIOBHUIO YCIEHTHOM
npodeccuoHaIbHON U 00IIECTBEHHON JIeATeIbHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 37I0POBBIO M MOTPEOHOCTHU B 3[I0POBOM 00pase KU3HU;

dbopMHUpOBaHUE YMEHHI W HAaBBIKOB Pa3yMHOTO TMPUPOJIONOJIb30BAHUS,
pa3BUTHE OKOJOTHYECKOW KYIbTYpbl, NPUOOPETEHUE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIbHOCTH.

OOmiee YMCIIO YacOB, PEKOMEHJOBAHHBIX JUISI M3Y4YEHUS XUMHH  Ha
yrayoiaeHHoM ypoBHe, — 204 gacoB: B 10 knacce — 102 yaca (3 yaca B Hezleno0), B
11 knacce — 102 ygaca (3 yaca B HEZENIO).

Conepxanue o0ydyenusi B 10 kiacce.

Opranuueckast XUMHsI.

TeopeTnueckne OCHOBBI OPTaHUYECKON XUMUMU.

[Ipenmer W  3HaYeHWE OPraHUYECKOM XMMHH, MPEICTABICHHUE O

MHOT000pa3u OPTaHNYECKUX COCTUHECHUH.



DNEeKTpOHHOE CTPOEHHE aToMa YIJIepoJa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUA. BaJIeHTHBIE BO3MOXHOCTH aToma yriepona. XUMHUYECKas CBA3b B
OpraHUYeCKUX COeANMHEHUSX. TUIBI THOPUIN3ALIMHI AaTOMHBIX OpOUTANIEN yraepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBAJEHTHOW CBsi3M (OOMEHHBIH UM JIOHOPHO-
aKUenTopHblil). TUMNBl NEepeKpbIBaHUA ATOMHBIX OpOUTalield, G- M T-CBSA3M.
OnunapHas, nBOMHasE U TpoiHasi cBsi3b. CHOCOOBI pa3pbiBa CBS3EHM B MOJIEKyJax
opranudeckux BemecTB. [loHsTHe 0 CBOOOJHOM pajauKaie, Hykieopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHnyeckux coeauHeHnii A.M. bytnepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHNE TEOPUHU CTPOEHUS
OpraHMYeCKUX COoequHEHUuN. MonekynsipHble W  CTPYKTYpHbIE  (DOpPMYIIBI.
CtpykTypHble (OpMyJbl pa3IMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
CKEJICTHAs.

N3omepus. Bunbl nzomepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexTtpoHHble A(PGEeKTsl B MOJEKyJaX OpPraHWYeCKUX COETUHEHUH
(MHAYKTUBHBIA U Me30MepHBIN 3 PeKThI).

[IpencraBinenue o kiaccuuKalu opraHudeckux BemiecTB. [lonsTtue o
dynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HoMeHKIatypa oprannyeckux coenuHenuil (IUPAC) u TpuBManbHblE Ha3BaHUSA
OTJI€JIbHBIX MPEICTABUTEICH.

OcoOeHHOCTH U KIIacCHU(pUKAIUS OPraHUYecKUX peakuuil. OKHCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPraHUYECKOU XUMUH.

OKCIEPUMEHTAIBHBIC METOJAbl HM3YYCHUS BEIIECTB W WX MPEBPAICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH OpraHU4YECKUX BEIIECTB U MaTepualaMy Ha UX OCHOBE,
OMBITHI 110 MPEBPALIEHUIO OPraHUYECKHUX BELIECTB MPU HArpeBaHUM (ILIaBJICHUE,
o0yrimMBaHHE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJENCH MOJEKyNl OpPraHMYECKUX
BEILIECTB.

YriaeBogopoasl.

Ankanbl. ['omonorudeckuii psisi ankaHoB, oomiast hopmylia, HOMEHKJIaTypa U

M30MepHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN alKaHOB, Sp°-



rudpuau3anns aToMHbIX opOuTaneil yriepoaa, o-cBsizb. DU3MUECKUE CBOICTBa
AJIKaHOB.

XVMMHUYECKHE CBOMCTBA QJKAaHOB: PEAKUHMH 3aMEUICHUs, W30MEpHU3aLNH,
JNETUAPUPOBAHMS, ITUKIIU3AIMU, TUPOJIN3a, KPEKUHTA, TOPEHUS.

Haxoxnenue B mpupozae. CriocoObl NOTYyYEHUs U TPUMEHEHUE AJIKAHOB.

Huknoankanel. O0mwas gopmyina, HOMEHKIaTypa U uzoMmepus. OcobeHHOCTH
CTPOCHHMS M XUMUYECKUX CBOMCTB MaJIbIX (IIUKIJIOMPOTAH, IUKIO0yTaH) U OOBIYHBIX
(UMKIJIOMEHTaH, HUKIOTeKCaH) UKI0aNKaHOB. CIOCOOBI MOTYYeHUS! U IPUMEHEHHE
LUKJIOAJKAHOB.

Anxkenbl. 'oMonoruueckuil psia ankeHoB, oOmas GopmMyiia, HOMEHKIIATYpa.
DJIeKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT aIKEHOB, SP>-THOPUIM3aIMs
aTOMHBIX opOuTaneil yriepoaa, 6- u m-cBsi3u. CTpyKTypHass U TeoMeTpuueckas
(umc-TpaHc-) uzomepus. OusznyuecKkre CBOMCTBA aIKEHOB.

XHWMHUYECKHE CBOMCTBA: pPEAKIUU MPUCOCIUHEHHS, 3aMEUIeHus B O-
NOJIOKEHNWE  TpU JBOMHOM CBSI3U, MOJIMMEpU3aluu W okucieHus. IIpaBuio
MapkoBHuKOBa. KauecTBeHHbIE peakliy Ha IBOMHYIO CBSI3b.

CrniocoObl oSTy4eHUs U IPUMEHEHUE aJIKEHOB.

AJIKaueHBbl. Knaccuduxanus AJIKaJUECHOB (conpsiKEHHBIE,
n30MpoBaHHbIe). OCOOEHHOCTH JIEKTPOHHOTO CTPOSHUS U XUMHYECKUX CBOWCTB
CONPSKEHHBIX TUEHOB, 1,2- 1 1,4-npucoeaunenue. [lonumepusanus conpsiKEHHBIX
nueHoB. CriocoObl MOIyYeHUs U MPUMEHEHUE AJIKaJUEHOB.

Anxunbl. ['oMonorudeckuii ps ankuHOB, 0011as popmMyiia, HOMEHKJIATypa |
U30Mepusl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusndeckue CBOMCTBA AIKMHOB.

XUMHUYECKHE CBOMCTBA: pEaKUUU MPUCOCIUHEHHS, AUMEpPU3ALUU U
TpUMEpU3ALNHU, OKUCIeHUs1. KUCIOTHBIE CBOMCTBA aJKMHOB, UMEIOIINX KOHILIEBYIO
TPOMHYIO CBA3b. KauecTBEHHBIE peakliMy Ha TPOWHYIO CBS3b.

Cnoco0bI noJTy4eHus: U MPUMEHEHUE aTKUHOB.

ApomaTuyeckue yriaeBojopobl (apensl). ['omonoruueckuil psii apeHoOB,

obmras Gopmysa, HOMEHKIATypa U U30MeEpHs. IJIECKTPOHHOE U MPOCTPAHCTBEHHOE



CTpOEHUE MOJIEKYJbl OeH30ia. dusnyeckue CBOMCTBA apEHOB.

XUMHUYECKHUE CBOMCTBA OEH30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMEIICHUsI B
OCH30JIbBHOM KOJIbIIE M YIJIEBOJOPOAHOM paJuKaje, pPeaKkiUu MPUCOEIUHECHMUS,
OKHUCJIeHHE romoJioroB Oenzona. [IpeacrtaBieHne 00 OpUEHTUPYIOUIEM JACHCTBUU
3aMecTUTeNel B OEH30JIbHOM KOJIbLIE Ha MpUMEPE AJKWIbHBIX paUKajoB,
KapOOKCUIIbHOM, TUAPOKCUIIbHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTuposa. [lonmumepusanus ctupona.

CniocoObl oJTy4eHHs U IPUMEHEHHE aPOMATHUYECKUX YTIIEBOJIOPOIOB.

[Ipuponnsiii ra3. [lonytueie HeTsHBIE ra3bl. HedTh u €€ nmpoucxoxieHue.
KameHnnslii yrosib v MpoAyKTHI €ro nepepadoTKu.

CnocoObl  mepepaboTku He(TU: TEpPeroHKa, KPEeKUHT (TePMUUYECKUH,
KatajauTuieckuit), pudopmunr, nuponus. [lpoayktel nepepabotku HedTH, UX
NpUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEXKY PA3IMUYHBIMU KJIACCaMU YIJIE€BOJIOPOJOB.

ONEKTPOHHOE CTPOCHME TAJIOTCHIIPOM3BOIHBIX YIIIEBOAOpPONOB. Peaknuun
3aMEIEeHMs] TajJoreHa Ha Truapokcorpynmy. JIeHcTBHE Ha TalOreHIIPOU3BOJHBIC
BOJHOI'O ¥ CIIMPTOBOIO pacTBopa IENOYM. B3auMoneiicTBue qUraJloreHajIKaHoB C
MariMeM M LUHKOM. Mcronb30BaHHE TaJION€HIPOM3BOJIHBIX YIJIEBOJOPOAOB B
OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKHUX BEIIECTB.

OKCIEPUMEHTAIBHBIC METOJAbl M3YUYCHUS BEIIECTB W WX TPEBPAICHUN:
u3ydeHne (PU3MUECKUX CBOWCTB YIJIEBOJOPOAOB (PACTBOPUMOCTH), Kaue€CTBEHHBIX
peaxkiuil yrieBoJOopoJIOB pa3IMYHBIX KiaccoB (oOeciBeurBaHue OpPOMHON win
WOJIHOM BOJBI, pacTBOpa I€pMaHraHaTa KaJMs, B3aUMOJCHCTBHE aLIETUIEHA C
aMMUa4HbIM pacTBOpoM okcuga cepebpa(l)), kauecTBeHHOE OOHapy>KEHHE
yIJIEpOAa U BOAOPOA B OPraHUYECKUX BEUIECTBAX, IIOJIyYEHUE ITWICHA U U3YYEHUE
€ro CBOWCTB, O3HaKOMJIeHUE ¢ KoyueknusimMu «Hed1s» u «Yromb», ¢ oOpazmamu
IJJaCTMAcCC, KaydyKOB M PE3MHBI, MOJEIMPOBAHUE MOJIEKYJI YIJIEBOAOPOIOB M
raJIOT€HIIPOU3BOIHBIX YTIEBOAOPOIOB.

Kucnopoaconepxamuye oOpraHM4ecKue COeINHEHMS.

[IpenenbHbie omHOaTOMHBIE CHHUPTHL. CTpoeHHE MOJEKYyJ (HAa MpUMEpe



MeTaHoJla U 23TaHoja). ['omonormueckuil psan, oOuias ¢opmyna, H30MeEpHs,
HOMEHKJIaTypa u inaccudukanusa. DuU3MUECKHE CBOMCTBA MpeJeIbHbBIX
OJIHOATOMHBIX CIUPTOB. BOOpOIHBIE CBA3U MEXKTY MOJIEKYJIaMU CIIUPTOB.

XUMHUYECKUE CBOWMCTBA: PEAKIMM 3aMEIEHUs], JerujpaTaliuu, OKUCICHUS,
B3aUMOJICHCTBME C  OpPraHUYECKUMH W  HEOPraHUYECKUMH  KHUCJIOTaMH.
KauecTBeHHas peakiusi Ha OJJHOATOMHBIE CIIUPTHI. JlelicTBHE ATaHONIa U METaHOJa
Ha opraHu3Mm uenoBeka. CrocoObl TONMy4YeHHS W TNPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie adupsl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH PU3NUECKUX U
XUMUYECKUX CBOMCTB.

MHOroaToOMHbBIC CIUPTHI — ATUJICHTJIMKOIL W TiulEepuH. Dusnueckue u
XUMUYECKHE CBOMCTBA: PEAKIIMU 3aMEIIEHHU S, B3aUMOJICUCTBUE C OPraHUICCKUMU U
HEOPTraHUYECKUMHU KUCIIOTaMU, KaueCTBEHHAs PEaKIIMs HA MHOTOATOMHBIE CITUPTHI.
HeiictBue Ha opranuzM denoBeka. CrocoObl TMOJNy4YeHHs] W NPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CtpoeHHe MOJIEKYJIbl, B3aUMHOE BIMSHHUE THUIPOKCOTPYIIBI U
6enzonbHOrO simpa. dusmueckue cpoiicTBa (eHona. OCOOEHHOCTH XUMHYECKUX
cBoiictB (penosa. KauectBeHHble peakiimu Ha (eHos. ToKCHYHOCTH (QeHona.
Crnioco0Os1 osrydueHus: 1 npuMeHeHue ¢penosna. enondopmaibaeruiHas CMoIa.

KapOonunbHbIe COeTMHEHUS — albJETHIbI U KETOHBI. DIIEKTPOHHOE CTPOCHUE
KapOOHWJILHON TPYMIbl. ['OMONOrHYecKUe PsAabl albJIECTHAOB M KETOHOB, 0OIas
dopmyna, m3omepusi U HOMEHKIaTypa. Du3ndyeckne CBOWCTBA alIbJACTUIOB U
KETOHOB.

XHUMHUYECKHUE CBOMCTBA aJIbJIETUJIOB U KETOHOB: PEAKIUU MPUCOETUHEHHUS.
OxucneHue anpJCTHIIOB, KA4YEeCTBCHHBIC peakmuu Ha aiabaeruabl. CrnocoOsl
MOJIyYEHHUS U MPUMEHEHUE allbJIETU0B U KETOHOB.

OxHOOCHOBHBIC MpeIeTIbHBIC KapOOHOBBIC KUCIOTHL. OCOOCHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HomeHkIaTypa. dusznueckue cBoicTBa
OJIHOOCHOBHBIX MPENICbHBIX KAapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3M MEXKIY

MOJIEKyJIaMu KapOOHOBBIX KUCIIOT.



XVWMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peakUMs STepUPUKALNH,
pEeaKkIuu C y4aCTHEM YTIJIIEBOJOPOJHOTO pauKaa.

Oco0eHHOCTH CBOMCTB MypaBbHUHOM KUCIIOTHI.

[TonsiTHe O MPOU3BOIHBIX KAPOOHOBBIX KUCIOT — CIOKHBIX d(pupax.

MHoroo6pa3ue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMPEACIIbHBIX
u apoMaTU4YecKuX  KapOOHOBBIX KHCJIOT, JUKapOOHOBBIX  KHUCIOT,
TUIPOKCUKAPOOHOBBIX KUCHOT. llpencraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MaJbMUTUHOBAS, OJIEMHOBAsA KHUCJIOTHL. CHOCOOBI TOJYYEHHS H
npUMeHEeHHe KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upbl. ['oMonoruueckuit psa, odmast Gopmysna, uzoMepuss U
HOMEHKJIaTypa. Du3nyeckue M XUMHUUYECKUE CBOMCTBA: THIPOJIM3 B KHUCION H
LIEIIOYHOU CpEIE.

Kupsl. Ctpoenue, Gpuznveckue 1 XUMUYECKHUE CBOMCTBA )KUPOB: THUJIPOTIU3 B
KUACTION U 11enouHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH
HEMpPEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK cOJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIeHCTBUE.

O6mmas xapaktepuctuka yrieBojoB. Kimaccudukanus yrieBoaos (MOHO-, AH-
U TIOJIMCaXapu/ibl).

Monocaxapupl: TIt0K03a, GpykTo3a. PU3HUECKHE CBOMNCTBA U HAXOXKICHUE
B nipupoae. oTocuHTe3.

XUMUYECKHME CBOMCTBA TIJIOKO3bl: PEAKIUU C YYACTUEM CIHUPTOBBIX H
aNbJICTUIHOW TPYII, CHOUPTOBOE M MOJOYHOKHCIOE OpoxkeHue. llpumenenwue
[JIFOKO3bI, €€ 3HAUCHUE B )KU3HEIEATEIbHOCTH OpraHu3Ma.

Jlucaxapupl: caxapo3sa, MaJbTo3a. BoccranaBnusaromue 151
HEBOCCTaHABIMBAKOIIME Aucaxapunabl. ['maponus nucaxapuaoB. Haxoxnenwe B
MPUPOJAE Y MPUMEHECHHUE.

[Tonucaxapuabl: Kpaxmad, NIMKOTeH U 1esuTi0103a. CTpoeHrne MaKpOMOJIEKYJI
Kpaxmaia, T[JMKOTeHa U UeJUTIoNo3bl. (DU3MYecKue CBOMCTBA Kpaxmana H
LEJUTI0JIO3bl. XMMHYECKUE CBOMCTBA Kpaxmaja: TUAPOJIN3, KAUECTBEHHAs PEaKIIMS

¢ nmoaoM. XUMHYECKHE CBOMCTBA ILEJUIIOJIO3bI: THAPOIMU3, MOJIydeHUE 3(PUpPOB



1esuTtoa036l. [ToHsATHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

OKCIEPUMEHTAJIHBIC METOJIbl M3YUYCHUS BEIIECTB U WX TPEBPAIICHUM:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAHOJIa C HATPHUEM,
OKHUCJIEHUE ATHJIIOBOIO CIIMPTA B aJbJIETHJ HAa PACKAIEHHOW MEIHOW IIPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa JUXPOMATOM Kalius (BO3MOXKHO MCIOJIb30BAaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakuus riuuieprHa ¢ TUAPOKCUIOM
meau(Il), xumMmuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJCHCTBUE
pacTBopa T0Ko3bI ¢ TuapokcuaoMm meau(ll), B3anMoaericTBue kpaxmasa ¢ HOJI0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3a1ad 1o Temam «Crnuptel U (EHOJBDY,
«Kap6onoBsie KUCTOTHI. CIOXKHBIE d(UPBD».

AzoTcoepxkaniue OpraHnuecKue COeTMHECHMUS.

AMMHBI — OpraHMYecKue MpPou3BOHbIE aMMuaka. Kiaccudukaius aMUHOB:
anudpaTUyecKue W apOMATHYECKHE, IEePBUYHBIC, BTOPHUYHBIE M TPETUYHBHIE.
Crpoenue moiekysn, obmias dopmysa, U30MepHs, HOMEHKIaTypa B (HU3NUECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anudaTUUYeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Comm aJKuIaMMOHHUS.

AHWIMH — TpEJICTaBUTEIh aMHUHOB apomaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSIHUE TPYIIIT aTOMOB B MOJIeKyJie aHmIMHA. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBEHHbIEC peaKIIMM Ha aHWJIMH.

Cnioco0sbI MoydeHHsl U IpUMEHEeHHE anudaTtudeckux amMmuHoB. [lonmyueHnwne
aHWJIMHA U3 HUTPOOEH3017Ia.

AmunokuciaoTel. HoMenkiatypa u uzomepusi. OTaenbHble TPeACTaBUTENN O~
AMUHOKMCJIOT: TJIMIMH, ajaHuH. ®dusndeckue CBOWCTBA  aMHUHOKHCIIOT.
XHAMHUYECKHEe CBOMCTBA AaMHHOKHCIOT Kak  aM(OTEepHBIX  OpraHMYeCKUX
COCMHEHUN, pEaKIus IOJMKOHJSHCAIMN, O0O0pa30BaHWE TENTHUIHON CBS3H.
buonornueckoe 3HaueHrne aMMHOKHUCIOT. CUHTE3 U TUIPOJIN3 TIETITU/IOB.

benku kak mpupomnbie moiauMepbl. [lepBuuHas, BTOpHYHAS U TPETHYHAs

CTpyKTypa OenkoB. XHMMHYECKHE CBOMCTBa OCIKOB: THAPOJW3, JACHATypalus,



KAueCTBEHHbIE PEAKIIUU Ha OEJIKHU.

OKCIEPUMEHTAJIHBIC METOJIbl M3YUYCHUS BEIIECTB U WX TPEBPAIICHUM:
pacTtBopeHue OENKOB B BOJIE, JeHATypaiusi OEIKOB MpU HArpeBaHUU, IBETHHIC
peakiuu Ha O€JKW, pelIeHHE OHKCICPUMEHTAIBHBIX 3aJady [0 TeMaM
«A30TCcoepKaIllie OPraHNIeCKUe COeTMHEeHU» U «Pacmo3HaBaHne OpraHuYeCcKux
COCMHECHUIN.

BricokoMonekynsipHbIe COSeUHEHUS.

OCHOBHbBIE TOHATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEJMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOJMMEPHU3AINH, CPEAHSS MOJICKYJIIpHast
macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHUN —
MOJIMMEPH3aLIUs 1 TIOJIMKOH ICHCAITHS.

[Tomumepusie wmatepuansl. [IlmactMaccel (MOMWUATUIIEH, TOJMIPOIUIICH,
MOJIMBUHUJIXJIOPU, TOJHCTUPOJ, TOJUMETHIMETAKPUIAT, IOJUKapOOHATHI,
noJudTHIeHTepedTanaT). Y Tuiau3amuus 1 nepepadboTka rmiacTuka.

DnacToMepsl: HaTypaJbHBI  Kaydyk, CUHTETUYECKHE  KayyyKHd
(6yTamueHoBBIN, XJIOPONPEHOBBIN, H30ITPEHOBELIHN ). Pe3uHa.

BonokHa: HaTypanibHbIE (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUUECKUE (KAIIPOH U JIABCaH).

OKCIIEPUMEHTAJIbHBIC METOJIBl M3YYEHUs BEIIECTB U UX TPEBPAIICHMIA:
O3HaKOMJIEHHE C oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, pEIIEHUE HSKCIEPUMEHTAIBHBIX 3alad 1o TeMe «Pacrno3HaBaHue
IJJACTMAcC W BOJIOKOH).

Pacuérnble 3anaumn.

Haxoxnenue MomnekymsipHOH ¢GOpMYyNbl OpPraHUYECKOTO COCAMHEHHS I10
MacCCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIIUX B €T0 COCTAB, HAX0XK/ICHUE MOJIEKYJISIPHOMN
(bopMyIIBI OPraHUUYECKOTO COSTMHEHNUS 10 Macce (00BEMY) MPOAYKTOB CTOpPaHHUS, IO
KOJIMYECTBY BeIIecTBa (Macce, 00BbEMY) MPOMYKTOB PEAKIMH W/WIH HCXOTHBIX
BEILIECTB, YCTAHOBJICHHE CTPYKTYPHOH (OpMYJbl OpPraHMYECKOro BEIleCTBa Ha
OCHOBE €r0 XMMHUUYECKUX CBOMCTB WJIM CIIOCOOOB IMOJYUYEHHUs], ONpEAeieHUEe A0JIU

BBIXOJA MTPOAYKTA PEAKIUU OT TEOPETUUYECKU BO3MOKHOTO.



MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXXpeaAMETHBIX CBA3€U IIPU U3YYCHUHU OPTAaHUYECKON XUMUU B
10 knacce OCyIIECTBISETCS Yepe3 HCHOJIb30BaHME KaK OOLIMX ECTECTBEHHO-
HAay4YHBIX TIOHSATUW, TaK W TOHITHH, NPUHITHIX B OTHAEJIbHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'0 IUKJIA.

OO61ue ecTecTBEHHO-HAYYHbIE TTOHSTHS: SIBICHUE, HAYYHBIN (paKT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHajIu3, CHUHTE3, Kiaccudukaus, HaOIIOJIEHUE, H3MEpEHue,
AKCIIEPUMEHT, MOJI€Nb, MOJICTUPOBAHHE.

dusnka: Marepusi, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, MOJEKYyIa,
HHEPreTUYEeCKUd YpOBEHb, BEILECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHUE
BeleCTBa, (YU3WYECKHE BEJIWYWHBI, CIUHUIBI H3MEPEHUs, CKOPOCTh, JHEPIHS,
Mmacca.

buonorusi: kierka, opraHu3M, DJKOcHCTeMa, Ouocdepa, MeTaboOIU3M,
HACJIEICTBEHHOCTh, aBTOTPOMHBIA W TeTepOTpOdHBIA THUN TUTaHUS, OpOKEHHE,
doTtocuHTE3, IbIXaHUE, OEJKW, YIJIEBOABL, KUPbI, HYKICHMHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hble UCKOMIAEMBIE, TOTLIUBO.

TexHoNmorusi: NUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IHTaHMUS,
MOIOIIME CPECTBA, MATEPHUAIIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

Conepxanne o0yuenus B 11 kiacce.

OO61ast 1 HeOpraHUYECKast XUMUSL.

TeopeTnyeckre OCHOBBI XUMMUH.

AtoM. CocTaB aTOMHBIX siiep. XUMUYECKHI 3J1IeMeHT. I30TOmBI.

CtpoeHue  SIEKTPOHHBIX  O0OJOYEK  aTOMOB, KBAaHTOBBIE  YHUCIA.
DHepreTuuecKkre ypoOBHH M TOAYPOBHH. AToMmHBIE opOuTanu. Knaccudukamms
XAMHYECKUX 3JIEMEHTOB (S-, P-, d-, f-amemenTsl). Pactpeseenue 3JIeKTPOHOB 10
ATOMHBIM OpOHTAIISIM. DJIEKTPOHHBIE KOH(DUTYpAIIUA aTOMOB JIEMEHTOB MTEPBOTO—
YETBEPTOTO MEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUHU, AJIEKTPOHHbIC
KOH(Urypaiuu HOHOB.

DIIEKTPOOTPULATEIIBHOCTb.



ITepnonnueckuil 3axkoH u llepuoguueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
JI.W. MenneneeBa. CBA3b NEPUOAMYECKOrO 3aKoHa M llepromnueckonl cUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BELIECTB IO TPYIIIIaM U IeproAaM. 3Ha4YE€HNUE NEPUOINIECKOTO
3akoHa /.M. Menaeneena.

XUMHUYecKass CBsS3b. BHIBI XMMHUYECKOM CBSI3U: KOBAJIECHTHas, HOHHas,
MeTaiinyeckas. MexaHu3Mbl 00pa30BaHHUSI KOBAJEHTHOW CBSI3M: OOMEHHBIM U
JOHOPHO-aKIENTOPHBINA. DHEPrus U JyIMHA CBsA3U. 1 [0JIpHOCTD, HANIPAaBIEHHOCTh U
HACBIIAEMOCTh KOBaJEHTHOM cBs3U. Kparaele cBa3u. BopopoaHas CBs3b.
MeXMONeKyIsIpHbIE B3aUMOAECHCTBHS.

BajleHTHOCT, M BaJICHTHbIE BO3MOYKHOCTH aTOMOB. CBsi3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA NMPUMEPE COEOUHEHU
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeTMHEHUAX. COCTaB KOMIIJIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeilb, JIMTAHIbl. 3HAYCHHE KOMIUIEKCHBIX COEIUMHEHHI.
[ToHATHE O KOOPAMHALMOHHOW XUMUHU.

BemectBa MOJEKYJISpHOTO M HEMOJIEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[lonsitue o pgucnepcHbix cucteMax. Mcrunaeie pactBopbl. CrocoObl
BBIPA)KCHUSI KOHILICHTPALlMM PacTBOPOB: MaccoBas J0Js BELIECTBA B PacTBOPE,
MOJISIpHas  KOHUEHTpauus. HacbellieHHbIE W HEHACBHIIIEHHBIE  PACTBOPHI,
pactBOpuMOCTb. Kpucramioruaparst.

Knaccugukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. T pUBUAIIbHBIC
HAa3BaHHUs OTIEIBHBIX NPEICTABUTEIEH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanys XxuMUuecKuX peakiuii B HEOPraHUYEeCKOW U OpraHu4YecKon
XUMHH. 3aKOH COXPAHEHMSI MACChl BELIECTB; 3aKOH COXPAHEHHUS W IPEBpAlLCHHS
SHEPruu MpH XUMUYECKUX peakuusax. TemaoBble 3P(HEKTbl XUMHUUECKUX PEAKIUH.
TepmoxuMu4eCcKne ypaBHEHHUS.

CkopoCcTh XMMUYECKOM peakinu, €€ 3aBUCUMOCTb OT Pa3IuyHbIX (PaKTOPOB.



['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peaKIuu. XUMUUYECKoe paBHOBecHe. DaKTOPHI,
BJIMSIIOIIME HA TMOJIOKEHUE XMMHUUYECKOTO PaBHOBECHUA: TEMIEPATypa, AABICHUE U
KOHIIEHTPALIUU BEIIECTB, Y4acTBYOIWMX B peakuuu. [Ipunuun Jle [Hlatense.

OnekTponauTuyeckas auccormainus. CuiabHble W ClIa0ble AJIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOAHBIX PAcTBOPOB: KHUCIOTHAsl, HEUTpasbHas,
mienouHas. Bomopoaueiii nokaszatens (pH) pactBopa. ['maponus coneit. Peakiuu
HOHHOT'0 OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakiuu. CTeneHb  OKUCJIEHHS.
Okucnurenb W BOCCTaHOBUTEINb. lIpoliecchl OKUCIEHHST W BOCCTaHOBJICHWSI.
Baxneiimue OKUCIMTENM W BOCCTAHOBUTENIHU. METOJ 3JIEKTPOHHOrO OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCIEPUMEHTANBHBIC METOJIbl M3YYCHHUS BEIISCTB W HX TMPEBPAIICHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHIAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTAYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMH M TOJOXKEHUE XHUMHUYECKOTO
paBHOBECHSL.

Heoprannueckas xumus.

[Tomoxxenne HemetaiioB B llepuoanyeckord CcuUCTEME  XHUMHUYECKUX
anemeHToB J[.M. MeHneneeBa 1 0COOCHHOCTH CTPOCHMSI MX aTOMOB. DU3HMUYECKue
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUS HEMETAUIOB (HAa MpUMEpe KHUCIOpPOa, CEPHI,
docdopa u yriepona).

Bonopona. [Tonydenne, ¢pu3ndeckne M XMMHUYECKUE CBOWMCTBA: PEAKIMU C
METaJlJIaMU U HEMETAJIJIAMHU, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ HApHUIBI.

I'anorensl. HaxoxxaeHue B mpupoje, CIOcOObl MONMydeHus, GU3ndecKue u
XUMHWYECKHE CBOMCTBA. |'aloreHoBOOpObl. BaxkHeWme KUCIOPOICOAEPKAIINE
COCIMHEHUS TajJoreHoB. JlabopaTOpHBIE M MPOMBIILICHHBIE CIIOCOOBI MOJYUYCHUS
rajoreHoB. [[pyMeHeHne TaJOreHOB U UX COEUHEHHUI.

Kucnopon, o30H. JIabopaTopHble M NMPOMBIIIJIEHHBIE CIIOCOOBI MOJYYCHUS



kuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. HaxoxaeHue B NOpUpOJe, CHOCOOBI MOJydeHHs, (uznueckue Hu
xumuyeckue cBoictBa. CepoBogopon, cynbdunbl. Oxcun cepbi(IV), okcupa
cepbl(VI). CepHuctasi u cepHasi KUCJIOTHI 1 uX coyii. OCOOEHHOCTH CBOMCTB CEpHOMU
KUCHOTHL. IIpuMeHnenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxnenue B mpupoie, CHOCOObI TOJNydeHHs, (U3HUECKHEe U
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KUCIIOTHI ¥ UX coyin. OCOOEHHOCTH CBOMCTB a30THOM KuCIOTHI. [I[pruMeHeHue a3orta
U €r0 COeIMHEHUN. A30THBIE YI00pEHUSI.

®ocdop. Haxoxnenue B mpupoje, crnocoObl MonydeHus, puznyeckue u
xumuueckue cBorcTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue dochopa u ero coenunenuit. PocdopHbie
yI00peHUsI.

VYrnepon, HaxoXAeHHWE B TOpHUpojAE. AJUIOTPONHbIE MOAUQPUKALUU.
duznyeckue U XMMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepona(ll), okcun yraepona(IV), yronpHas kuciota u eé
coii. AKTUBUPOBAHHBIN yroiib. [IpuMeHeHUEe MPOCTHIX BEIIECTB, 0OpPa30BaHHBIX
YIJIEPOAOM, U €r0 COCTMHEHUM.

Kpemnuii. Haxoxnenrne B mpupoje, CriocoObl MoiaydeHus, GU3ndecKue u
xumuyeckue cporictBa. Oxcun kpemHusA(I1V), kpemHueBass KHUCIOTa, CUJIMKATHI.
[Ipumenenue kpeMHUs U ero coequHeHnil. CTeKIo, ero noJy4eHue, BUIbl CTEKIA.

[Tonoxenune metamioB B [lepuoanueckor cucteMe XMMAYECKUX JIEMEHTOB.
OCc0OEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0UYEK aTOMOB METAJLIOB.

O6mme ¢u3nueckne cBOMCTBAa MeTAIIOB. [[pMeHeHne MeTauioB B ObITY U
texHuke. CIiiaBbl METaJJIOB.

DNEKTPOXUMUYECKHA PsAJl  HAOpsDKeHWd MetamuioB.  OOmme  crocoObl
MOJTyYEHUS METaJIJIOB: TUAPOMETAILTYPrUsl, NUPOMETAILTYPIHUS,
anexkrpometamnyprusi. [londarue o xoppo3uu MetamoB. CrocoObl 3alllUThl OT

KOPPO3UH.



O6mas xapakrepuctuka MeramioB [A-rpynmel Ilepuogmueckoil cuctembl
XUMHYECKUX 31eMeHToB. Hatpuil u kanuii: monyyeHnue, pu3nyeckue u XUMHUYEeCKUe
CBOICTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAMHEHUIA.

O6mas xapakrepuctuka metaioB I[A-rpynnsl [lepuonnueckoir cucteMbl
XUMUYECKUX DJJIEMEHTOB. Maruuii M KaiblUi: TmoJydeHue, Q(U3NYecCKue u
XUMHYECKUE CBOMCTBA, NPUMEHEHHWE NPOCTHIX BEUIECTB M HX COEJUHEHUH.
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

AJIOMUHUIN: TONy4eHue, PU3NYECKue 1 XMMUYECKHE CBOWCTBA, IPUMEHEHUE
OPOCTOrO BEIECTBA U €ro coeauHeHuil. AMQOoTepHble CBOHCTBA OKCHAA H
TUAPOKCUJIA ATIOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHMSL.

OO6mast xapakTepucTuka MeTauioB MoOouHbIX mnoAarpynn (b-rpymm)
[lepronruyeckoit CUCTEMbI XUMUYECKUX DJIEMEHTOB.

duznyeckue U XUMUYECKHEe CBOMCTBA XpoMa U ero coeauHeHuil. Okcuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel U JuUXpoMaTthl, HX
OKHCIIUTEIbHBIE CBOKCTBA. [lolyueHrne u npuMeHEHne XpoMma.

du3znueckue M XUMHUYECKHE CBOMCTBA MapraHlia M €ro COEIUHEHUM.
Baxneitmue coenunenuss mapranma(ll), wmapranma(IV), wmapranna(VI) wu
mapranua( VII). IlepmanranaT kanus, €ro OKUCIUTEIbHbBIE CBOMCTBA.

duznueckre 1 XMMHUYECKHE CBOMCTBA »Keje3a U e€ro coeauHeHu. OKCHUIBI,
rugpokcuabl U conu xene3a(Il) u sxeneza(Ill). [Tonydyenue u npuMeHEHUE Kele3a U
€ro CILIaBOB.

DOU3NYECKUE U XUMAYECKUE CBOMCTBA MENIU U €€ coenuHeHui. [lonyduenue u
IIPUMEHEHUE MEAU U €€ COCTMHEHMI.

[uuk: nonyuyeHue, ¢u3NYeCKUe U XUMHUUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOICTBA OKCHJA U TMAPOKCHA IMHKA, THAPOKCOKOMITIEKCHI HUHKA. [I[puMenenue
MUHKA ¥ €r0 COCIUHCHUM.

OKCHEPUMEHTAJIBHBIC METO/Ibl HM3YUYEHUS BEIIECTB W WX MPEBPAICHUN:
u3ydyeHue oOpa3LioB HEMETaJUIOB, FOpeHue cepul, gocdopa, xeine3a, MarHus B
KHCJIOPOJIe, M3y4YeHUE KoJUleKIuu «MeTamibl U CIUIaBbl», B3aMMOJICHCTBUE

mMEJI0YHBIX N IICJIOYHO3CMCIIbHBIX MCTAJIIIOB C BOI[Oﬁ (BOBMO)KHO HCIIOJIBb30BaHHUC



BUJICOMATEPUATIOB), B3aUMOJCHCTBHE IIMHKA W Keje3a C pacTBOpaMH KHUCIOT U
1ie04Yeld, KaYeCTBEHHbIC PEAKIIMM Ha HEOPraHWYECKHE aHUOHBI, KATUOH BOJ0OpPOa
U KaTUOHBI METAJUIOB, B3aMMOJICUCTBUE THUIPOKCUIOB alIOMUHUSA M IIMHKA C
pacTBOpaMu KUCIIOT U IIEJI0OYEH, pelieHrne dKCIePUMEHTAIBHBIX 3a7a4 M0 TeMaMm
«"anorenn», «Cepa u €€ coeauHEHUsD», «A30T U Pochop U UX COCAUHEHUS»,
«MeTauibl TJIaBHBIX MOATPYIID, «MeTauibl TOOOYHBIX TOTPYIII.

XWMHUS U )KU3HbD.

Ponb xumuu B o0ecrieueHn yCTOMYMBOTO pa3BUTHS YE€JIOBEUECTRA.

[lonsiTie ©0 Hay4YHBIX METOJAX TIO3HAHUS M METOJOJIOTUU HAYYHOTO
UCCIICIOBaHUA.

Hayynpie  mpuHIUOBI  OpraHu3alud  XUMHYECKOTO  MPOU3BOJCTBA.
[IpombInieHHBIE  CIIOCOOBI  MOJMYYEHMs] Ba)KHEWUIUX BEHIECTB (HAa TMpUMEpe
IIPOU3BOJICTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMbITIEeHHBIE CTTIOCOOBI
MOJTyYEHHSI METAJJIOB U CIUIaBOB. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpe/ibl U
ero rnocaeAcTBus. Poiib XuMun B 00€CTICUCHUH YHEPTeTUUECKOM O€30MaCHOCTH.

Xumus ©  370poBbe uyenoBeka. JlekapcTBeHHble cpenctBa. IlpaBuia
UCIIOJIb30BAaHMS JIEKAPCTBEHHBIX MpenapaToB. Poiab XuMHUM B pa3BUTHUU MEIUIMHBI.

XUMHUS TUITU: OCHOBHBIE KOMIIOHEHTHI, TTUIIEBbIe J0OaBkH. Poiab Xxumun B
oOecIieyeHN ! IMUIIEBON O€30IIaCHOCTH.

Kocmernueckue u mapdromepHbie cpeacTtBa. beiToBas xumus. [IpaBuna
0€30I1aCHOT0 UCITOIH30BaHUS MPEIapaToOB OBITOBOM XMMHUH B TIOBCETHCBHOM KU3HHU.

XUMHUS B CTPOUTEIBCTBE: BAKHEHUIIINE CTPOUTEIbLHbIE MaTepUaibl (LIEMEHT,
OCTOH).

XHUMHUS B CEIIBCKOM X03s1HicTBe. OpraHnvecKue U MUHEPAIbHBIC YI0OpCHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUabl, KPAaCKH, CTEKIIO, KEpaMHUKa.

Pacuérnbie 3anaun.

Pacuérthl: Macchl BemecTBa WM 00bEMA Ta30B 110 M3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce UK 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIIECTB, MACChHI
(oOb€ma, KoTMYeCcTBa BEIIECTBA) MMPOAYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET

npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CIIU OJTHO



W3 BELIECTB [JaHO B BHUJE pPacTBOpa C OIPEHECIEHHOW MacCOBOM JOJIEU
PacTBOPEHHOIO BEIIECTBA, MACCOBOU JOJIM U MOJIIPHOU KOHIICHTPALlMU BELECTBA B
pacTBOpPE, A0 BBIXO1A MPOAYKTA PEAKIIMU OT TEOPETHUUECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst MeXNOpeaMETHbIX  CBsI3ed NpU  HM3yYEeHUHM OOwmed u
HEOPraHUYEeCKOM XMMHH B 11 Kjlacce OCyIIECTBIIETCS YEPE3 MCIOJIb30BAHHUE KaK
o0LIMX €CTeCTBEHHO-HAYYHbBIX MMOHATUHN, TaK U TMOHITHH, TPUHATHIX B OTACIIBHBIX
IpeAMETAX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01Me ecTecTBEHHO-Hay4YHbIE TIOHATHS: IBJICHUE, HAYUHBIN (DAKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJIU3, CUHTE3, Kjaccu(uKalus, NepUOJUUHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCTIEPUMEHT, MOJIEIIb, MOJEITUPOBAHUE.

®duznka: MaTepusi, MUKPOMUP, MAKPOMHUP, ATOM, JIEKTPOH, TPOTOH, HEUTPOH,
MOH, U30TOMbI, PaJUOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUI YPOBEHb, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA, HACAIbHBIN Ta3, (GU3HUECKHe
BEJIMYMHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, JHEPT U, Macca.

buonorus: kieTka, opranusm, d3Kocuctema, ouocdepa, MeTaboIu3M, MaKpO-
Y MHUKPODJIEMEHTHBI, OCJIKH, KUPBI, YTIEBOIbl, HYKJIIEHHOBbIE KUCIOTHI, (DEpPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOIBI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
pecypchl.

TexHomorus: XuMu4ecKas MPOMBIIUIEHHOCTb, METAJULYpIrUsl, CTPOUTEIIbHBIC
MaTepHrallbl, CEIbCKOXO35MCTBEHHOE IIPOU3BOICTBO, IHUIIEBAsI IPOMBILIECHHOCTD,
(papmarieBTHUECKAS IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHUYECKUX
IIpenapaToB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTEpPHAlOB, 3JIEKTPOHHAs
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

[Inanupyemble pe3ysbTaTbl OCBOEHHS IPOrpaMMBbl IO XUMHH (YII1yOJIEHHBIN
YPOBEHB) Ha YPOBHE CPEITHETO OOIIETO 00pa30BaHUs.»

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOy4YaromMMHUCS MpPOrpaMM CpeaHero ooOmero oOpa3oBaHUs: JUYHOCTHBIM,

MCTAIIPCAMCTHBIM U IIPCAMCTHBIM.



B cooTBeTCTBHMU € CHUCTEMHO-AECSTEILHOCTHBIM MOJXO0JIOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUsS MpeameTa «XUMUS» HA YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJIECIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHHE 00YYAOIIUMUCS POCCUMCKOMN TPaKIaHCKON UIECHTUYHOCTH;

TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICIICHUIO;

HaJIU4Yre MOTUBALMK K 00YUYEHUIO;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOUIUXCSl PYKOBOACTBOBATHCS MPUHSATHIMU
B 00IIIECTBE MIpaBUIIaMU U HOPMaMH TOBEICHHUSI;

HaJU4Ue TPABOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPHI;

CIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TITAHBI.

JIN4HOCTHBIE Ppe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHSI» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBLHOW W TMPAKTUYECKOW JEATCIBHOCTH
oOy4aromuxcs B MPOIECCe peanu3aiuu 00pa3oBaTeIbHON JEATEIHbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUA TMpeaMera «XHUMHUS» OTpPaXaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJaromuxcs B Mpoliecce peajan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
Yuclie B YacTH:

1) rpask1aHCKOTO BOCITUTAHMS:

OCO3HAHHS 00Y4YaAIOUUMHUCS CBOUX KOHCTUTYIITMOHHBIX MPaB U 00S3aHHOCTEH,
YBXCHHS K 3aKOHY U TTPABOTOPSIKY;

NPECTABIICHUs O COIMAJIBHBIX HOPMax M TMpaBUiIaX MEXKIMYHOCTHBIX
OTHOIICHUN B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOH TBOPYECKOM [EATENIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPCHHUS, JIOTHKY U
apryMEeHTBI IPYTUX MPU aHAIH3E PA3THMYHBIX BUJIOB YI€OHOH €SI TEIBHOCTH;

2) MaTpUOTUICCKOTO BOCITUTAHUS:

LIEHHOCTHOT'O OTHOIIEHUSI K HUCTOPUYECKOMY M HAYYHOMY HACJIEIHIO

OTCUYSCTBCHHON XMMUH;



yBOKCHHUS K MPOIIECCY TBOPYECTBA B OOJACTH TCOPHUH M TPAKTUICCKOTO
MPWIOKCHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JaHHbIE HAyKH €CTh pe3yibTaT
JUTMTETTLHBIX ~ HAONIOACHHWH, KPOIOTIMBBIX  OKCIIEPUMEHTAJIBHBIX  ITOMCKOB,
MTOCTOSTHHOTO TPY/la YUEHBIX U MMPAKTHKOB,;

MHTEpeca M II03HABATEIBbHBIX MOTHBOB B TIOJYYCHHH M IOCIEIYIOIIEM
aHanu3e MHPOPMAIUU O TIEPEIOBBIX TOCTHKCHHUSIX COBPEMEHHOH OTEYECTBEHHOM
XHUMHWH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO ITOBEICHHUS,

CIIOCOOHOCTH OIICHUBATH CUTYAIluH, CBA3AHHBIC C XUMHYCCKUMHU SBJICHUSIMU,
¥ IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTHM OIICHMBAaTh CBOE IMOBEJICHHWE M IMOCTYIKH CBOMX TOBApHILCH C
MO3UIMN HPAaBCTBEHHBIX U MPABOBBIX HOPM M C y4ETOM OCO3HAHUS IMOCIEICTBUM
MOCTYIIKOB;

4) bopMHUPOBaHUS KYJIbTYPBI 3J0POBbS:

NOHMMAaHHUS LIEHHOCTEH 3J0pOoBOro M 0e30MacHOro obOpasza KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT MpaBWI OE€30MacHOr0 OOpallleHHs C BEIIECTBAMH B OBITY,
IIOBCEHEBHOM KU3HU, B TPYAOBOU 1€ TEIBHOCTH;

NOHWMAHUS I[EHHOCTH TPaBWJI HMHAWBUAYAJILHOTO U  KOJUICKTHBHOTO
0e301macHOr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCJIE/ICTBUNA W HENPUSITHSI BPEAHBIX MPHUBBIUCK (YIOTpeOIeHUS
AJIKOTOJISI, HAPKOTUKOB, KYPEHUSI );

5) TpyIOBOTO BOCIIUTAHUS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKON
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM U  JAPYrux BUIAX
NeSTETHbHOCTH;

YCTAaHOBKM Ha AKTHBHOC Y4YaCTHC B PCIICHHM IIPAKTHYCCKHUX 3aaayd



COIMAIbHOM HAMPaBIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO TTpodeccuil pa3inyHOTO poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TpyAa U pe3ysibTaTaM TPYI0BOU JEATEIbHOCTH,

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIMBHAYAJIbHOW TPACKTOPUHU
oOpaszoBanus, Oyaymed mnpodeccuun M peaau3anui COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HUHTEPECOB U
noTpeOHOCTEN 00IIECTBA;

6) 9KOJOrHYeCKOr0 BOCIIMTAHHUS

AKOJIOTUYECKHU II€JIECOO0Pa3HOr0 OTHOIICHUS K MNPUPOJAE KaK HCTOYHHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUSI TJIOO0ATBHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMUYECKHUX TPOIIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPE/IbI;

OCO3HAHMSI HEOOXOIUMOCTH HCIIOJIb30BAHUA JOCTIKEHUNW XUMHUHU IS
pEILIeHHs BOIIPOCOB PAlIMOHAIBHOTO MPUPOI0NOIb30BAHMS;

AKTUBHOTO HEMPHUSATUS JEUCTBHUM, MPUHOCIIIMX BpEl OKpYXKarolen
NPUPOJHON cpefie, YMEHHsI TPOrHO3UPOBATH HEOJIArONPHUSTHBIE 3KOJIOTHUYECKHE
MOCIIEJICTBUS MIPEANPUHUMAEMBIX JICUCTBUHN U NIPEIOTBPAILIATD UX;

HAJIMYHUS PA3BUTOTO IKOJIOTHYECKOTO MBIIIICHHS, SKOJOTUYECKON KYIbTYPHI,
OTIbITa JesITEIbHOCTH HKOJIOTUYECKOM HaIPaBICHHOCTH, yMEHUS
PYKOBOJCTBOBAaTbCSI MMM B ITO3HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLMAJIbBHOU
MpPaKTHKE, CHOCOOHOCTM M YMEHUS AaKTUBHO MPOTUBOCTOATH HUIAEOJIOTUU
xemo(oouwu;

7) ICHHOCTH HAYYHOT'O TIO3HAHWSI:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKWd W OOIIECTBEHHOU MPAKTHUKH;

NOHWMAHUS CHeNU(PUKA XUMUU KaK HayKHd, OCO3HaHHS €€ poiu B
(dbopMHUpPOBaHUN PAITMOHAIBPHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IEITOCTHOTO
MpEeACTaBICHUS 00 OKPYXKAIOlEeM MHUpPE KaK O €IMHCTBE MPHUPOJIbI U YEJIOBEKA, B

MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH M peleHUu MpoOJieM COXpPaHECHUS



MPUPOAHOTO PAaBHOBECHS;

yOexXKIEHHOCTH B 0CO0OM 3HAUYMMOCTM XUMHUU JJIi  COBPEMEHHOMU
LMUBUIM3ALAU: B €€ TI'YMaHUCTUYECKOW HANPABIECHHOCTM M BAXXKHOM pOIU B
CO371aHUM HOBOM 0a3bl MaTepUaANbHON KYJIbTYpPHI, B PEILICHUHU TJI00AbHBIX TPOOJIEM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUYECTBA — CBIPHEBOW, DHEPrEeTUUYECKOM, NMUILIEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTUU MEAMIMHBI, 00ECNEYEHUH YCIOBUUI
YCIIEIIHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KM3HU KaXKI0ro YieHa 00111ecTBa;

€CTEeCTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMaHUS CYIIHOCTH METOJ0B
NO3HAHUS, UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCHOJIb30BaTh
noJiydaeMble 3HaHUS IS aHaIu3a U OOBSICHEHUS SIBICHUN OKpPYXAIOUIEro Mupa H
NPOUCXOAIUX B HEM U3MEHEHUH, YMEHHUS J1eNIaTh 000OCHOBaHHbBIC 3aKIIOYCHHS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUS I0CTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS IS
peleHust npo6JyieM B PeabHbIX JKU3HEHHBIX CUTYaLUsX;

UHTEpECca K MO3HAHUIO, UCCIIEN0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPhIBHOMY O0Opa30BaHUIO MU
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHMIO HOBBIX 3HAaHUH IO XHMHU B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM Tpya B pa3IUYHBIX chepax mpodhecCHOHATBHOM
NEeSATENBHOCTH.

MeranpeMeTHBIE Pe3yJabTaThl OCBOEHUS IIPOrPAMMBI [0 XUMUU HA YPOBHE
CpeaHero o0I1ero 06pa3oBaHus BKIOYAIOT:

3HauuMble A8 (GOPMUPOBAaHUS  MHPOBO33PEHHMSI  OOydaroIIUXCs
MEXIUCUUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIIeHAYYHbIE MOHATHUS, OTPa’KaIOLINe
LEJIOCTHOCTh HAYYHOM KapTUHBI MHpa M CHEHU(PUKY METOIOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SBICHUE,
IpoLece, CUCTEMA, HAYUYHbIA (aKT, MPUHUUI, TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UcceoBaHue, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

yHUBEpCaJbHble YueOHbIe JAeHCcTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIE,



PETYIISITUBHBIE), o0ecreynBaoIne (dbopmHpoBaHUE (G yHKUHOHATIBHON
IPAMOTHOCTU U COLUAJIBHOW KOMIETEHIIMH O0YYarOIIUXCS;

CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOEHHbIE
MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHbIE YueOHbIE
JNEUCTBUS B II03HABATEIILHONM W COLIMATILHOU IPAKTHUKE.

MeranpeaMeTHble pPE3yibTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCATbHBIMU
y4eOHBIMH  TO3HABATEJIILHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JEVUCTBUSIMU.

OBnajieHne YHUBEPCAIHHBIMU yU€OHBIMU [MO3HABATEIbHBIMU JICUCTBUSMMU:

1) 6a30BbIC TOTHYCCKUE TSUCTBUS:

CaMOCTOSITeIbHO  (OPMYJIIMPOBAaTh M aKTyaJU3UpOBaTh  MpoOiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIENIATh MM JESATEIBbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU UX
JNOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI IESITENBHOCTH C TOCTABIEHHBIMU LIEIISAMU;

UCIIOJIB30BAaTh MPU OCBOCHUM 3HAHUWA NPUEMBI JIOTHYECKOTO MBIILICHHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKHU TMOHATUN M YCTAHABJIMBATH X B3aHMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA ISl OOBSICHEHUS! OTIEIbHBIX (DAKTOB U
SIBJICHUM;

BbIOMpATh OCHOBAaHUA W KPUTEPUU HJA KIacCU(UKAIMM BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABIMBAaTh MPUYUHHO-CIEJCTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMYECKUE PACCYKICHUS (MHAYKTUBHbIC, IEAYKTUBHBIE, IIO
AHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTM U MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSAX, (OPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

OPUMEHATH B MPOLIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMUHU CUMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4ecKas (opmysia, ypaBHEHHE XUMHUUECKON peakinu
— TMpU PElIeHUH YYEOHBIX MO3HABATEIBHBIX U MPAKTHUUYECKUX 3aJ]ay, NPUMEHSThH

Ha3BAHHBIC MOJCIIBHBIC IIPCACTABICHUA IJIA BBIABICHHA XAPAKTCPHBIX IIPHU3HAKOB



M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUil.

2) 0a30BbIE HCCICAOBATEIbCKUC IEHCTBUS:

BJIAJI€Th OCHOBaMHM METOJOB HAYYHOI'O MO3HAHMS BEIECTB U XUMUYECKHUX
peaxkuuu;

dbopMyIUpOBATH IEJIH U 33]]a4U UCCIIEIOBAHMUS, UCTIOIb30BATh TIOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTa
MO3HAHMUSI W OCHOBBI JJisI (DOPMUPOBAHUSI TUIIOTE3bI M0 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJIOM
mpoliiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIUupOBaTh
0000ITIeHNs ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIe0BATEILCKON M IPOCKTHOM
NEATeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PeIIeHUs] TPAKTUUECKUX 3a1a4, IPUMEHEHUIO Pa3TUIHBIX METOJIOB
TTO3HAHMS.

3) pabora ¢ uHpoOpMaIUCii:

OPUEHTHPOBAThCA B PA3IUYHBIX HCTOYHWUKAX HWHpopManuu (HAy4HO-
NOMYJIApHAsl JUTepaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPaBOYHBIC IOCOOUS,
pecypcbl MHTEpHETA), aHATU3UPOBATh WH(POPMAITUIO PA3TUYHBIX BHJIOB U (GOpM
MpeACTaBICHNSA, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYNBOCTH;

dbopMyITHpPOBATh 3aMPOCHl U NMPUMEHATh Pa3IMYHBIC METOJBI IMPH MOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITONHEHUS yYeOHBIX 3ajad
OIPEAEIEHHOTO THUIIA;

nmpuoOpeTaTh OMNBIT HMCIOJIL30BaHUS HHOOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX ITOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMy  IIpEeACTaBICHHUS

uHopMmanuu (cxemsl, rpadUKu, AUArpPaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);



UCIIOJIb30BaTh HAYYHBIM $3BIK B KauyecTBE CpeACTBa Mpu paboTe ¢
XUMHYECKOW HMH(pOpMalMel: MNPUMEHITh MEXNpeaAMeTHble ((pu3nyeckue Hu
MaTeMaTU4YeCKUe) 3HAKU U CUMBOJIbI, (POpMYJibl, aO0OpeBUATYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HAIISITHOCTH.

OBnajieHre YHUBEPCATLHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYIECTBY 00CYK/IaeMON TEMbI B XOJI€ AUAJIOTAa W/UIU
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (POPMYIUPOBATH CBOU  MPEIJIOKEHHUS
OTHOCHUTEJIBHO BBITIOJIHEHHSI MPE/JIOKEHHON 3a1a4H;

BBICTYIIATh C MpE3eHTAIlMel pe3ybTaTOB IMO3HABATEIILHOW AESTENbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPAKTUYECKON padOoThl MO UCCIIEIOBAHUIO CBOWMCTB
M3Yy4aeMbIX BEIIECTB, peau3aly yueOHOTO MPOeKTa, U (OPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENIOBAHUNM MYTEM COTJIACOBAHMS IMO3HIMA B
X071 00CYXJIeHHUSI 1 OOMEHA MHEHUSIMHU.

OBnazieHNe YHUBEPCATbHBIMU PETYJISTUBHBIMU JIEHCTBUSAMM:

CaMOCTOSTEJIbHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO TMO3HABATEIBHYIO
JEeSTENbHOCTh, ONpenesss €€ Iead W 3aJadd, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alllfOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Yy4YeOHBIX M HCCJIEAOBATEIbCKUX 3a/lad, BBIOMpaTh Haubosee
3 PeKTHBHBIN CcIIOCO0 WX pemieHus C Y4ETOM TIOJNyYEHHUs] HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYLIECTBIIAITh CAMOKOHTPOJIb ACSATEIbHOCTH HAa OCHOBE CaMoOaHajiu3a |
CaMOOLICHKH.

[IpeameTHble pe3ylbTaTbl OCBOEHUS MPOTPAMMbl IO XHUMHHU Ha
yriyOJ€HHOM YpPOBHE Ha YpOBHE CpEIHEro oOIero oopa3oBaHHsS BKIIOYAIOT
cneruuyeckne sl y9eOHOTO mpenMera «XUMUs» Hay4YHbIe 3HAHUS, YMEHUS H
crocoObl JIEMCTBUN MO OCBOCHUIO, MHTEPHIPETALNU U MPeoOpPa30BAHUIO 3HAHMIA,
BUJIbl JICSITEILHOCTU MO TMOJYYEHHI0O HOBOTO 3HAHUSI U NMPUMEHEHUIO 3HAHWMI B
Pa3TUYHBIX yUEOHBIX CHUTYAIUSX, a TAKKE B PEATbHBIX KU3HCHHBIX CUTYyaIHUsX,

CBSI3aHHBIX C XHMMHUEW. B mnporpaMme 1o XUMHHM NOpPEAMETHBIE PE3YIbTAThI



MPEJICTABJIEHBI 110 TOJIaM U3yYECHUS.

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranudyeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O MECTe M 3HAYCHUU OPTraHUYECKOM
XUMUU B CUCTEME €CTECTBEHHBIX HAayK W €€ poJM B OOECIEUEeHUU YCTOWUYMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUECKON U
MUIIEBOM O€30MacCHOCTHU, B Pa3BUTUM MEAUIIMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB,
HOBBIX HCTOYHUKOB SHEPIuu, B obecrieueHUn palroOHaIBLHOTO
IPUPOIOTIONIH30BaHMS, B (POPMHUPOBAHMM MUPOBO33PEHUS U OOMIEH KYJIbTYPHI
YeJIOBEKa, a TAK)KE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO
U IIPUPOJHOM CpeJie;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpasi BKIIIOYAECT:

OCHOBOIIOJIAraloNIMe MOHATHS — XUMHUYECKHH DBJIEMEHT, aToM, SApPO |
DIIEKTPOHHAss 000JI0YKa aroma, S-, P-, 0-aTOMHBIE OpOWTaM, OCHOBHOE U
BO30YXKIEHHOE COCTOSHUS aToma, THOpHAM3allds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMUYECKas CBSI3b, MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00bEM, YTIIEPOIHBIN CKEJIeT,
dyHKIMOHANIBHAS TpyMIa, pajauKal, CTPYKTypHbIE (OpMyINBl (pa3BEPHYTHIE,
COKpaIllEHHBIE, CKEJICTHBIE), H30MEpHUsl CTPYKTypHas W MPOCTPaHCTBEHHAs
(reomeTpuyeckasi), U30MEPbl, TOMOJIOTUYECKUN PsJ, TOMOJOTH, YIJIEBOAOPO/IbI,
KUCIIOPOJ- U a30TCOJEp)KAIIUE OPTraHUYECKUE COCTUHEHHSI, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHECHUS,

TEOpHH, 3aKOHHI (TTeproandeckuii 3akoH /.M. Meneneena, Teopusi CTpOCHUS
opranndeckux BemiecTB A.M. byTiaepoBa, 3aKOH COXpaHEHHUS MAacChl BEIECTB,
3aKOH COXpPaHEHUS U TMPEBpAIEHUs DHEPrUUd MNPH XUMHUUYECKHUX PEeaAKIUsIX),
3aKOHOMEPHOCTH, CUMBOJWYECKHN SA3BIK XUMHH, MHPOBO33PCHUYECKHUE 3HAHUS,
JIe)KalMe B OCHOBE IMOHUMAaHUS TMPUYUHHOCTH W CUCTEMHOCTH XUMHYECKHX
SIBIICHUM;

MPEACTABJICHHUS O MEXaHU3MAaX XUMUYECKUX PEAKIHi, TEPMOJIMHAMUYECCKUX

N KHHCTHUYCCKUX 3aKOHOMCPHOCTAX HUX IIPOTCKAHUA, O B3AUMHOM BJIMAHHWN aTOMOB



W Tpynnm aroMOB B MoJieKyldaX (MHAYKTUBHBIA M ME30MEpHBIA 3(PQeKTsI,
opuentantsl [ u Il poga);

(paKkTONOrMYEeCKUE CBEACHUS O CBOICTBaX, COCTaBe, IMOJYYEHUU U
0€e30MacHOM HCIIOJIb30BAaHUM BAXXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JeATENbHOCTH YEJIOBEKA, OOIIMX HAYYHBIX TPUHIIMIAX XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, TepepabOTKU HEDTH);

c(OpMHPOBAHHOCTh YMEHMIl: BBISBIATH XapaKTepHbIE MPU3HAKU MOHSATHUH,
YCTaHABIMBATh UX B3aHMOCBS3b, HUCIOJIb30BATh COOTBETCTBYIOUIUE MOHITUS IPHU
OMHMCAHUM COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (GOPMYJ OPraHUYECKUX
BEIIECTB;

COCTaBIIATh YPAaBHEHUS XUMHUUYECKUX PEAKIM M pacKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKIUi  TMOCPEJCTBOM  COCTaBIICHHS
ANIEKTPOHHOTO OallaHca »JTUX peaklMid, peakluuii HOHHOTO oOMeHa MyTEM
COCTAaBJICHUA UX TIOJHBIX U COKpAIIEHHBIX HOHHBIX YPaBHEHUN;

M3rOTaBIMBATH MOJIEIIA MOJIEKYJI OPTaHMUECKUX BEIIECTB IS WILTIOCTPAIIUU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: yCTaHABIUBATH MPUHAIJICKHOCTh U3yUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpylnme COEQUHEHHWM, JaBaTb UM Ha3BaHUSA 10 CHUCTEMAaTHYECKOMN
HoMmeHknarype (IUPAC) wu npuBOauTh TpUBHAIbHBIE Ha3BaHUS JJISl OTAEIbHBIX
IIPEICTaBUTENCH OPraHUYECKUX BEIIECTB (3TUJIEH, ALlETUJIEH, TOJIYOJI, TJIMLEPHH,
ATUJICHTIUKONb, (eHon, QopMmanbaerua, areTaabAeru], aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KHCIJIOTa, CTE€ApUHOBAs!, OJIEMHOBAs, NAaIbMUTHHOBAST KUCIOTHI,
ITIMIUH, aJaHuH, MaibTo3a, (QPYKTO3a, aHWINH, TUBUHWI, W30IPEH, XJIOPOMpPEH,
CTUPOJI U JIpYTue);

c()OPMHPOBAHHOCTh YMEHUS OINPEAENATh BHJ XUMHUYECKOHM CBSI3U B

OpPraHn4CCKuX COCAMHCHHAX (KOBaHeHTHaH N HOHHAasA CBA3b, O- H T-CBA3b,



BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTb YMEHUSI MPUMEHSTH TMOJOXEHUSI TEOPUU CTPOCHUS
opranuyeckux BemiecTB A.M. byTiepoBa jisi 00bsICHEHHs] 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS,

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTEepU30BaTh  COCTaB, CTPOCHHUE,
dbu3nMYecKkue U XUMHUYECKHWE CBOWCTBA TUIMYHBIX MPEACTaBUTENIEH pazIUUHBIX
KJIACCOB OPTraHMYECKUX BEILECTB: AJIKAHOB, IIMKIIOAJKAHOB, AJIKEHOB, AJIKAJIUCHOB,
aQJKUHOB, AapPOMAaTUYECKUX YIJIEBOJOPOAOB, CHOUPTOB, AJIbJAECTUAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTHIX U CJOXKHBIX d(PUPOB, JKUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, JH- U TIOJIUCAXapHUIOB),
WUTIOCTPUPOBATh  TEHETHMYECKYIO  CBSI3b  MEXKJIY  HUMH  yYPaBHCHUSMH
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUN C WCIOJB30BAHUEM CTPYKTYPHBIX
bopmyi;

c(hOpPMHUPOBAHHOCTh YMEHUSI TOATBEPXKIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUN OT
KPaTHOCTH M THIA KOBAJEHTHOM CBA3M (G- U M-CBSI31), B3AUMHOTI'O BJIUSIHUSI aTOMOB
U TPyl aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UICTOYHUKHU YTIEBOJAOPOTHOTO
CBIpbsl (He(PTh, MPUPOTHBIN T'a3, YTOJIb), CIIOCOOBI €ro MepepPadboTKH U MPAKTHUECKOE
NpUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTH BIIAJICHUSI CHUCTEMOW 3HAHUN O €CTECTBEHHO-HAYUYHBIX
METO/IaX TO3HAHUS — HAONIOJICHUH, U3MEPEHUHN, MOJICTUPOBAHUU, IKCIIEPUMEHTE
(pealbHOM U MBICIIEHHOM) U YMEHUS MPUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh yYMEHUS MPUMEHSITh OCHOBHBIE onepauu
MBICIIUTEJILHON JIETEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHMUE,
CHUCTEMATHU3alIUIO0, BBISIBICHUE MPUYMHHO-CJIEACTBEHHBIX CBSI3€H — I M3Yy4CHUS
CBOWCTB BEIIECTB U XUMUUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTb YMEHHUI: BBISIBIATH B3aUMOCBS3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s

0ojee OCO3HAHHOIO ITOHMMAaHMS CYIIHOCTH MaTCpuaJibHOI0O CIAWMHCTBA MHPA,



UCNONb306aMb CUCTEMHBIC 3HAHUSI TIO OPraHUYECKOM XUMHHU JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOLIUX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(OpPMHPOBAHHOCTh YMEHUW: MPOBOAUTH PACUYETBl MO XHUMHUYECKUM
dopMynaM M ypaBHEHUSIM XUMHUYECKUX PEaKUUi C UCMOJIb30BAaHUEM (PU3HUECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BEIIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACYETHI IO HAXOXKIACHUI XUMUYECKOU
(GopMyIbl BellecTBa MO WM3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKUX HJIEMEHTOB,
OPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: TPOTrHO3UPOBATh, AHAJIM3UPOBATH U OLIEHUBATH
C TO3UIMH  DKOJOTMYECKOH  0e30MacHOCTH  MOCHIEACTBHUS ~ OBITOBOM M
IPOU3BOJICTBEHHOU JEATEIHHOCTH YEI0BEKa, CBA3aHHOM ¢ repepadoTKOM BEIIECTB,
UCIIOJIb30BaTh MOJTYYEHHbIE 3HAHUS JJIsl MPUHATHUS FPAMOTHBIX PElIeHUN mpodiem
B CUTYallUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMHPOBAHHOCTh YMEHHI: CAMOCTOSITENIbHO IJIAHUPOBATh U TMPOBOJIUTH
XUMHYECKUN SKCHEpUMEHT (TOJyuyeHHEe W H3yYyeHUE CBOMCTB OpraHUYecKHUX
BEIIECTB, KAYECTBEHHBIC PEAKIUU YIJIEBOJOPOJOB pA3IUYHBIX KJIACCOB H
KHACJIOPOJICOJEPKAIUX OPTraHUYECKUX BEUIECTB, PEHICHHE SKCIEPUMEHTAIbHbIX
3a/lady 1O PACMO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e30macHOro OOpallleHus ¢ BeleCTBaMU M JIabOpaTOPHBIM 000PYyIOBaHHUEM,
dbopMynupoBaTh 1€Jb WCCIENOBAaHUA, TMPEJACTaBIATh B pa3iudHou (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOMI01aTh MPaBUiia SKOJIOTUUYECKH IEIECO00Pa3HOTO MOBEJACHUS B OBITY H
TPYAOBOM [JEATEIBHOCTH B LEIAX COXPAHEHHsI CBOETO 3/10POBbs, OKPY KAIOLIEH
MPUPOJAHON CPeAbl U JOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCUYECKOIO0 JEUCTBUSI HA >KUBBIE OPraHU3MBI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MHOHUMAas cMbIc nTokazatens [TK;

aHAIM3UPOBATH 1EI€CO00PA3HOCTh MPUMEHEHHS OPTraHMYECKHX BEIIECTB B
MIPOMBIILJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-TI0Jb3a;

c(hopMHUPOBAHHOCTh YMEHHUN: OCYIIECTBIATH II€JICHANIPABICHHBIA TTOUCK



XUMUYECKOU MHGOpPMALIUU B Pa3IMUHBIX UCTOUHHKAX (Hay4dHasi U yueOHO-Hay4YHas
JUTEepaTypa, CpeacTBa MaccoBoil nHpopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAJTM3UPOBATH XUMHUUECKYIO HH(POpMaIHio, iepepadbaThiBaTh €€ U UCTIOIL30BaTh B
COOTBETCTBHH C MMOCTaBICHHON yueOHOM 3a1aueil.

[IpeamerHble pe3ynabTaThl OCBOCHUS Kypca «OOmias W HeopraHudeckas
XUMUS OTPAKAIOT:

c(hOpMUPOBAHHOCTD MPEICTABICHUI:

0 MaTepualbHOM EJIWHCTBE MHUpPa, 3aKOHOMEPHOCTSX M I03HAaBAEMOCTH
SIBJICHUU TIPUPOIBI, O MECTE U 3HAUCHUH XUMHH B CUCTEME €CTECTBEHHBIX HAYK U €&
poyin B 00eCTICYeHUU YCTOMUUBOTO PA3BUTHSI, B PEIICHUH MTPOOJIEM IKOJIOTUYECKOM,
DHEPreTUYECKONW W THUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU
HOBBIX MaTEpHaJOB, HOBBIX HCTOYHHUKOB SHEPIUH, B 00€CTICUCHUN PAIIMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, B (POPMHUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJIOBEeKa, a TAaK)Ke IKOJIOTHYECKH 0O0CHOBAHHOT'O OTHOIICHUS K CBOEMY 37I0POBBIO
U TIPUPOIHOM Cpelie;

c(hOpMUPOBAHHOCTh BJAJCHUS CHUCTEMOW XMMHUYECKMX 3HAHUH, KOTOopas
BKJIFOUAECT:

OCHOBOIIOJIAraloIIue MOHATHS — XUMHUYECKHUIM 3JIEMEHT, aToM, SIAPO aToMa,
H30TOIIBI, JJIEKTPOHHAsE 000JI0YKa aToma, s-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE 1
BO30YXKIEHHOE COCTOSHUS aToma, THOpHAM3allds aTOMHBIX OpOuTanei, HOH,
MOJIEKYyJIa, BaJEHTHOCTh, DJICKTPOOTPHUIATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBAJICHTHAsl, HWOHHAs, MeTaJIMuecKas, BOJOPOJHAs),
KpUCTa/UIMYeCcKass pemérka, XUMHUYeCKas peakius, pacTBOp, DJICKTPOJIMTHI,
HEDJICKTPOJIUTHI, JJICKTPOJUTHUECKAS JUCCOIMAIMSA, CTENEHb JMCCOIMAIUU,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMHUYECKON PEAKIINHU, CKOPOCTh XMMUUYECKON PeaKIIui, XUMUYECKOE PAaBHOBECHUE;

TEOPUH W  3aKOHBI  (TEOpHsS  DJICKTPOJUTHYECKOM  JUCCOIMAIUU,
nepuoanyecknii 3akoH J[.M. MeHneneeBa, 3aKOH COXpPAaHEHHS MACChl BEIIECTB,
3aKOH COXpPAaHEHUsI W MPEBPAICHUs] SHEPTUHU MPU XUMHUYECKHX PEAKIHIX, 3aKOH

MIOCTOSTHCTBA COCTaBa BEILECTB, 3aKOH JEHCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH,



CUMBOJIMYECKUHN SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEXKAIIUE B OCHOBE
MMOHUMAaHUSI PUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKHUX SIBIICHUI; COBPEMEHHBIE
MPEJICTABICHUS] O CTPOEHHWM BEIIECTBA HA ATOMHOM, WOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJISIPHOM YPOBHSIX;

NPEJACTABICHUA O MEXaHU3MaX XUMUYECKUX PEAKIUiA, TEPMOANHAMUYECKUX
W KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O XUMUYECKOM PAaBHOBECHHU,
pacTBOpax M AUCIEPCHBIX CUCTEMAX;

(dbakTOMOTHMYECKHUE CBEJCHUS O CBOMCTBaxX, COCTaBe, TOJY4YECHUU U
0€30MacHOM HCIOJIb30BAHUM BaKHEUIIINX HEOPTraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOU JeATeIbHOCTU YeJIOBEKa, OOIINX HAyUYHBIX IPUHIIUIAX XUMUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISIBISATH XapaKTEPHbIC NMPU3HAKW MOHSTHH,
yCTaHABJIUBAaTh UX B3aMMOCBSA3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHSATUS TPU
OMMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MIPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHHS HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY MJis
coctaBieHus GOpMyJ BEHIECTB M  YpaBHEHHUUW  XMMHUUYECKHX  pEaKIui,
cuctematnueckyro HomeHkiatrypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
BEILECTB;

c(hOpMHPOBAHHOCTH YMEHHUS ONIPEACIIATh BAJIGHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX BJIEMEHTOB B COCIMHEHUAX, BHUJI XMMHUUYECKON CBA3U (KOBaJICHTHas,
WOHHAsA, METa/lInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIIETKU
KOHKPETHOI'O BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIAa XMMHYECKOW CBSI3M M THUIMA KPUCTAIUIMYECKOW pEmETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

c(hOpMHUPOBAHHOCTH YMECHHIA:

KJIacCU(UIIMPOBATH: HEOPTAHNYECKUE BEMIECTBA 110 UX COCTABY, XUMHUYECKUE
peaKiuu MO pa3IuyYHbIM MpPU3HAKAM (YUCIYy M COCTaBY PEarupyroliux BEHIECTB,
TEIIOBOMY 3(PdeKTy peakln, U3MEHEHHIO CTEHEeHEH OKHUCICHHUS HJIEMEHTOB,

00paTUMOCTH, YYaCTHIO KaTaau3aTopa u Jpyrue);



CaMOCTOSITEJIbHO BBIOMpATh OCHOBAHHUS M KPUTEPHM ISl Kiaccuukanuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM;

c(OpPMHUPOBAHHOCTh YMEHHSI PACKpPbIBATh CMBICI MEPUOJUYECKOTO 3aKOHA
J.N. Menneneesa 51 JIEMOHCTPUPOBATH ero CHUCTEMATHU3UPYIOLLYIO,
OOBSCHUTEIBHYIO M MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

XapaKTEepU30BaTh AJIEKTPOHHOE CTPOECHHE aTOMOB M HOHOB XMMHMUYECKUX
3JIEMEHTOB  NEPBOro—4eTBEPTOro  nepuongoB  llepmoguueckort  CUCTEMBI
J.. Menneneesa, VCIIOJIb3YS ITOHATUSA «QHEPreTUYECKUe YPOBHI,
«QHEPreTU4ecKue MOJIYPOBHU», «S-, P-, O-aToMHbIe OpOHMTaNM», «OCHOBHOE W
BO30YKJIEHHOE PHEPTEeTHUECKUE COCTOSTHUSL aTOMaY;

O0O0BSCHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX DJIEMEHTOB U
UX COEIMHEHWH 1o mnepuonaMm U rpynnam Ilepuoguyeckoil  CHUCTEMBI
J.1. MeneneeBa, BaJICHTHBIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUM: XapakTepu3oBaTh (OMHMCHIBATH) OOLIUE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PAa3IMUYHBIX  KJIACCOB,  IOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOM CBS3M MEXAY HEOPraHUYECKUMH BEIIECTBAMU C
IIOMOILBIO YPABHEHHUM COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHUSI PACKPBIBATH CYIIHOCTD:

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IIOCPEICTBOM COCTaBIICHUS
NIEKTPOHHOTO OajlaHca »JTUX peakUuid; peakuuii HOHHOrO OOMEHa IyTEM
COCTaBJICHUS HX ITOJIHBIX U COKpPALEHHBIX HOHHBIX YPABHECHMUI;

peaKunii THAPOIN3a;

peakuuii KOMIIEKCO0Opa3oBaHus (Ha MpUMepe I'MAPOKCOKOMIUIEKCOB IMHKA
Y aJIIOMUHUS);

cOpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHHS
XUMUYECKUX PEAKIUN C YYETOM HMX JDHEPIreTUYECKUX XapPaKTEPHUCTHK, XAPaKTEP
W3MEHEHHsI CKOPOCTHM XHMMYECKOM pEakUMyd B 3aBHCHUMOCTH OT pPa3JIMYHBIX

(baKkTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS 10/ BIHSIHUEM



BHEIIHUX Bo3aeicTBuil (mpunuun Jle [larense);

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh XUMHUYECKUE PEaKLUH,
JIe)KallMe B OCHOBE IPOMBIIUIEHHOIO IOJYYEHUs] CEPHOM KHUCIIOTBI, aMMMaKa,
oOlue HayyHble MPUHLUIBI XUMHYECKUX MPOU3BOJICTB; LEIECO00PA3HOCTD
MPUMEHEHUS! HEOPTraHWYECKUX BEUIECTB B MPOMBILIJIEHHOCTH U B OBITY C TOYKH
3pE€HUs COOTHOLLIECHUS PUCK-TI0Jb3a;

c(OpMHUPOBAHHOCTh BIJIAJICHUS CHUCTEMOM 3HAHUW O METOoAaxX Hay4YHOIO
NO3HAHUSl SABJIICHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEeHUe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peasibHbIN U MBICJICHHBIN), UCMIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS NPUMEHAMb ITU 3HAHUS NPU SKCIIEPUMEHTAIILHOM MCCIIEJOBAHUY BEILIECTB
U s OOBSICHEHUS XMMHMUYECKHX SIBICHUN, HMMEIOUIMX MECTO B MpPHUPOJE,
IIPAKTUYECKOUN AECATEIBHOCTH YEJI0BEKAa U B IIOBCEIHEBHOW KU3HU;

c(hOpMHUPOBAHHOCTh YMEHUS BBISIBIISITH B3AUMOCBSA3b XUMUUYECKUX 3HAHUI C
HNOHATUSAMM U IPEICTABICHUSAMU APYIUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJsiee OCO3HAHHOTO TIOHUMAaHUS MaTepUAIbHOTO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHMSI IPOBOJIUTH PACUETHI:

C MWCIOJIB30BAaHUEM IIOHATUM «MaccoBas [IOJIs BEIIECTBA B pPacTBOpPE» MU
«MOJISIpHAsI KOHLEHTPALIK»;

Macchl BeleCTBa WM 00bEMA ra3a Mo M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Ui 00bEMY OJJTHOTO U3 YHYaCTBYIOIINX B PEAKIIMH BEILECTB;

TEII0BOr0 d(ekTa peakuuu;

3HAQ4YEHUS BOJOPOJHOIO IIOKA3aTelld pPACTBOPOB KHUCJIOT M INEIOYEH C
U3BECTHOU CTENEHBIO TUCCOLNALINY;

Mmacchl (00bE€Ma, KOIMYECTBA BEIECTBA) MPOJYKTa PEaKLUU, €CIU OJHO U3
HCXOJHBIX BEIIECTB JAaHO B BMJE PACTBOPA C ONPENEIEHHOW MAacCOBOW IOJen
pPacTBOPEHHOTO BEIIECTBA UJIHM JIaHO B U30BITKE (MMEET MPUMECH);

JIOJIA BBIXOZA POAYKTA PEAKIUU;

0OBEMHBIX OTHOILLIEHUH I'a30B;

c(OPMHPOBAHHOCTh YMEHMIl: CAMOCTOSITENIBHO IJIAHUPOBATh U MPOBOJUTH

XUMUYECKUI  JKCIEpUMEHT  (MPOBEIEHHE  peakuuid  HOHHOTO  OOMEHa,



MOJITBEPKJCHIE KaYeCTBEHHOTO COCTaBa HEOPTAaHWYECKUX BEIIECTB, ONPEICICHIE
CpeIsl pPacTBOPOB BEHIECTB C TIOMOINBIO HWHAMKATOPOB, HW3YYCHHE BIIHMSHHS
pa3nuyHbBIX  (HaKTOPOB Ha CKOPOCTh XUMHYECKOW pEakIiu, peuIeHHe
OKCMIEPUMEHTANBHBIX 3amad 1mo Temam «Metamme» U «Hemerammsr»y) c
coOJ0IeHneM MpaBuil 0€30MaCHOr0 OOpalIeHUs] C BEIIECTBAMH U JaOOpPaTOPHBIM
obopynoBaHueM, (pOpMyITHPOBATH LIE€Tb UCCIEAOBAHUS, TIPEACTABIATH B Pa3TUIHON
dopme pe3yapTaThl AKCIEPHMEHTa, AaHaTU3UPOBATH U OIICHWBAaTh HX
JOCTOBEPHOCTb;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  coOMOAaTh  MpaBWwia  MOJIB30BAHUS
XUMHAYECKOW TOCYAOH | J1abopaTOpHBIM OOOpyIOBaHWEM, OOpalieHus c
BEIIECTBAMU B COOTBETCTBHUHM C HMHCTPYKIMSMH TI0 BBITOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB, JKOJIOTHYECKH I1€]ecOo00pa3HOro TOBEACHHUS B OBITY H
TPYAOBOH NEATEIHHOCTH B IENSIX COXPAHEHHUS CBOETO 3JIOPOBBS, OKPYKAIOIICH
IPUPOJHON cpenbl M JOCTHXKEHUS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABATH
OMAaCHOCTh TOKCHYECKOTO JeHCTBUS Ha JKUBBIE OpPraHU3MBI ONpEAeTIEHHBIX
HEOpraHMYEeCKHX BEIIEeCTB, TOHUMAasi cMbICH moka3zatess [11K;

c(OPMHPOBAHHOCTh YMEHHUIl: OCYIIECTBIATH IleJICHANPABICHHBI TOUCK
XAMUYECKO HH(OpMAaIUK B pa3IMYHBIX HCTOYHUKAX (HayyHas ¥ y4eOHO-Hay4YHas
JAUTEpaTypa, CPEeACTBa MaccoBOr nHpopMmanuu, IHTEpHET U Apyrue), KPUTHIECKU
aHATM3UPOBATHh XUMUYECKYI0 HH(OpMAIHIO, TepepadaThiBaTh €€ U HCIIOJIb30BaTh B

COOTBETCTBHH C IMOCTABJICHHON yueOHOH 3a1auei.
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