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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpaMma 1o XMMUH Ha YPOBHE CpeAHEro oomero o0pasoBaHus pa3padboTaHa Ha OCHOBE
®enepansHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanmu B Poccuiickoit ®Denepanum»,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (elnepanbHO 00pa30BaTENbHON MpOrpaMMbl CpegHero oOIIero
obpazoBanusa(@OIl COO), npencraBneHHbIx B DenepanbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
cragmapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus ydeOHOro mnpeaMera «XUMHS» B
o0pazoBaTenbHBIX opranm3anusx Poccuiickoit denepannu, peann3yOIX OCHOBHbIE 00pa3oBaTENbHbIC
MIpOrpaMMBbl, 1 OCHOBHBIX MonoykeHui «CTpareruu pa3BuTHs BocriuTanus B Poccuiickoit @enepannu Ha
nepuof 1o 2025 roga» (Pacmopsokenue [IpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha YpOBHE YIIIyONEHHOrO M3y4YEeHUS 3aHMMAaeT Ba)KHOE MECTO B CHCTEME €CTeCTBEHHO-
Hay4yHOro oOpazoBanusi ydammxcsi 10-11 kmaccoB. M3ydeHue mpeamera, peamu3yeMoe B YCIIOBHUSIX
mddepeHIUPOBaHHOTO0, MPOMUIBHOTO O0YYEHHs, MPHU3BAaHO OOECIEYHTh OO0IIE00pa30BATEILHYIO H
OOIIEKYIBTYPHYIO TOJATOTOBKY BBIMTYCKHHUKOB INKOJBI, HEOOXOAMMYIO JUIsl aJanTaldd UX K OBICTPO
MCHAIOMIMMCS YCJIOBUSAM XU3HMW B COUUYME, a TAKXKC JJId IMPOAOJLKCHUA 06yquI/m B OpraHuvsanusax
HpO(beCCI/IOHaHBHOFO 06pa3OBaHI/I$I, B KOTOPBIX XUMUA SABJIACTCA OI[HOI\/'I U3 IPUOPUTETHBIX JUCIUILIINH.

B nporpamme o XxMMHU HazHaueHHE MpeAMETa «XUMHUsD MOTydaeT MOoIpOoOHYI0 MHTEPIPETAIHIO
B COOTBETCTBUU € ocHOBomonararonmmu nonokeHusmu @I'OC COO o B3anM000yCIOBIEHHOCTH IIeNIeH,
CONep)KaHMs, pPE3yabTaTOB oOOydeHUss © TpeOOBaHW K YPOBHIO TIOATOTOBKHA BBEIITYCKHHUKOB.
CBHJIETENECTBOM TOMY SIBIISTFOTCS CJICAYIOIIUE BBITOIHSEMbIE TPOrPaMMON TI0 XUMHUHU (QYHKITHH:

e WH(OPMAIMOHHO-METOMYECKAs,,  pealu3allisi  KOTOpOi  oOeclieuuBaeT  TONyYEHHE
MIPEICTABJICHUS O IENSIX, COJEePIKAHUM, OOIIel cTpaTeruy o0ydeHus, BOCIIUTAHHUS M Pa3BUTHUS
00y4JaroIMXCcsl CPEACTBAMH MPEIMETA, H3Y9aEMOr0 B PaMKaX KOHKPETHOTO MPOQUIIS;

e  OpraHM3aLlMOHHO-IUIAHMPYIOINAs, KOTOpas MpelycMaTpUBacT OIpEAEICHUE: IPUHIUIIOB
CTPYKTYPUPOBAHHUS U I1OCIIEI0BATEIbHOCTH U3yUEHUs yUeOHOr0 MaTepualla, KOJIM4eCTBEHHBIX
U KaueCTBCHHBIX €ro XapaKTePHCTHK; MOAXOA0B K (OPMHUPOBAHUIO CONEPIKATEINBHON OCHOBBI
KOHTPOJIS U OLEHKM 0Opa30BaTeNbHbIX JOCTHXKEHUI OOydaromuxcs B paMKax HTOrOBOM
aTTecTaluy B (hOpMeE €AUHOIO IOCYIapCTBEHHOI0 AK3aMEHa 110 XUMHUH.

[Iporpamma ajist yriiyOJIEHHOIO U3YUYECHUS XMMHH:

e YCTaHaBJIMBaeT HHBApPUAHTHOE IPEIMETHOE COAEp)KaHHE, O00s3aTENbHOE JUIl W3YyYEHHUs B
paMKax OTAENBHBIX NpoduIeH, MpeaycMaTpuBaceT pacupenesieHne U CTPYKTYPUPOBaHHUE €ro 1o
KJIaccaM, OCHOBHBIM COZEPKaTeIbHBIM JIMHUSIM/pa3ienaM Kypcea;

e 1aéT NpHUMEpPHOE pacIpencieHrue y4eOHOro BPEMEHH, DPEKOMEHAYEMOro Ajsl H3y4eHHs
OTZAENbHBIX TEM;

e IpeiaraeT NPUMEPHYIO IIOCIIENOBATEIBHOCTh H3y4deHUs y4eOHOro MaTepuanga C yd€rom
JIOTHKH [TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBA3EH;

e 1aéT METOAMYECKYI0 MHTEPIPETALUIO Ieleld M 3a7ad W3ydeHus IpeaMera Ha YriayOJaEHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX INPHOPUTETOB B CHCTEME CpemHero oolmero oOpa3oBaHUS,
COIEP)KAaTENIbHOM  XapaKTEePUCTUKU  IUIAHUPYEMBIX  Pe3yJIbTaTOB OCBOGHUS  OCHOBHOI
o0pa3oBaTeNbHON  MpOrpaMMBI  CpemHero  obmero  obpa3oBaHuws  (JIMYHOCTHBIX,
MeTalpeIMETHBIX, MPEIMETHBIX), a TaKkKe ¢ Y4€TOM OCHOBHBIX BHIOB y4eOHO-
[I03HABaTEIbHBIX AEHCTBUN 00YUaIOIIErocs 0 OCBOSHUIO COAEPKaHUs MPeaMeTa.

Ilo BceM Ha3BaHHBIM MO3ULMSIM B HPOrpaMMe 10 XUMHH INPEIYCMOTPEHa HPEEeMCTBEHHOCTh C
o0y4yeHHEM XHMMUU Ha YPOBHE OCHOBHOrO oOmiero obOpa3oBaHusl. 3a INpelenamMH yCTaHOBJIECHHOM
MPOrpaMMoi 10 XUMHUH 00513aTeIbHON (MHBApHAHTHOM) COCTABIIAIOLIECH COEepKaHMUs yueOHOro MmpeaMera
«XUMHS» OCTAa€TCsl BO3MOXKHOCTH BBIOOpAa €ro BapHATUBHOM COCTABJIOLIEH, KOTOpas MJOJDKHA
OIIPEIENATHCS B COOTBETCTBUY C HANIPaBJICHNEM KOHKPETHOTO MPOGMIIs 00ydeHHs.

B cootBerctBun ¢ kxonuenryanbHeiMu nonoxkeHussMu GI'OC COO o HazHAYEHHH NOPEIMETOB
0a30Boro M yrinyOuE€HHOTO ypoBHEH B cucteMe IuddepeHInpoBaHHOr0 00yueHHs Ha YPOBHE CPEOHEro
obmero oOpa3oBaHMs XMMHUS Ha YpPOBHE YINIyOJEHHOrO W3y4YEHHs HANpaBllieH Ha peasu3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIMM 3TaloM MOIY4YEeHHUs] XUMAYECKOro 00pa30BaHUs B PaMKax W3y4eHHUs



CHEUAILHBIX €CTECTBEHHO-HAYYHBIX W XMMUYECKHX AMCUHUIUIMH B By3aX M OPraHHU3aLUsSX CPEJHEr0
npodeccuoHanbHOro obpasoBaHus. B 3Toll cBsA3M m3ydeHue mnpenmera «XHUMHS» OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacCIIMpeHHe M YIIyOJeHHWEe TEeOPETUYeCKOW W TPaKTHUECKOH IOArOTOBKH
o0ydJaroumuxcsi, BBHIOPABIIMX ONPEACTAEHHBIH MpoQuiab OOydYeHHs, B TOM YHCJIE C IIEPCIIEKTHBON
MOCHEAYIOUIEr0 TMOJAYYEeHUS! XHMHYECKOro oOpa3oBaHMs B OpraHu3alusAx NpogecCHOHaIBHOrO
obpazoBanusi. Hapsiny ¢ atum, B cBere TpeboBannit ®I'OC COO k miaHupyeMbIM pe3ylibTaTaM OCBOCHUS
(denepanbHO 00pa3oBaTEIBLHONM MPOrpaMMBbl CPEAHEro OOIIero oOpa3oBaHMsS W3YYCHHE IpEaAMETa
«XUMUA OPHUCHTHUPOBAHO TaKXE Ha PpPCIICHHUE 3aJad BOCHOUTAHHMA U COLUAJIIBHOIO pPa3BUTUA
o0yJarommxcs, Ha (OPMHUPOBAHHE Yy HUX OOIICUHTEIUICKTYAIbHBIX YMEHHH, YMEHUHN pallOHaTH3aUN
y4eOHOro Tpyna U OOOOMIEHHBIX CIIOCOOOB JCSITEIBHOCTH, WMCIOIIUX MESKIUCIUILTHHAPHBIH,
HAAOpPEIMETHBIA XapaKkTep.

CocrapnsronuMu  nipeiMera  «XHMHUS» Ha ypOBHE YIIYONEHHOTO M3YYEHHUS  SIBJISIOTCS
yryonénnsle  Kypcel — «Opranudeckas xumusiy u  «OOIMass W HeopraHudeckas Xumwus». [lpu
OIpE/IETICHNH TOJIX0JIOB K OTOOPY M CTPYKTYPHOH OpraHU3allMy COJEPIKaHUS ITHX KypCOB B Tporpamme
10 XUMHH 32 OCHOBY NpHUHATHI nosiokeHuss GI'OC COO o paznuuusx 6a30BOro v yriyojaEHHOrO ypoBHEH
W3y4YeHHUS TIPEMeETa.

OcHoBy cozepxkaHusi KypcoB «Opranmueckass xumusiy u «OOIIas ¥ HEOpraHW4YecKask XUMHUsD
COCTaBJISIET COBOKYITHOCTH MPEIMETHBIX 3HAHUHN M YMEHHH, OTHOCSIINXCA K 6a30BOMY YPOBHIO H3Y4EHUS
npeaMeTa. JTa CHCTeMa 3HaHWW IMONydaeT OnpeieiEHHOe TEOPEeTHYECKOe JOMOTHEHUE, MMO3BOISIONIee
OCO3HAHHO OCBOWTH CYHIECTBEHHO OOJBIINKA 00BEM (haKTOMOrHYEeCKOro wmarepuana. Tak, Ha
yrIyONnEHHOM YpOBHE HM3Y4YEHHsI TpenMera oOecrieueHa BO3MOXKHOCTH 3HAYUTENBHOTO YBEIUYCHHUS
00béMa 3HAHWH O XUMHYECKMX IJIEMEHTaX M CBOMCTBaX MX COEIWHEHHH Ha OCHOBE DACUIMPEHHS H
yrITyOJIeHUs IPEICTABICHUH O CTPOCHHH BEIECTBA, XMMHUYECKON CBSI3M U 3aKOHOMEPHOCTSIX TP OTEKaHUs
peaxmuii, paccMaTpHUBaeMbIX C TOYKH 3PEHHS XUMHYECKOW KHHETHMKHM U TEePMOAWHAMHUKH. V3ydeHme
MEPUOANYECKOr0 3akoHa u Ilepmogudeckoil CHCTEMBI XUMHYECKHX JJEMEHTOB Oasupyerca Ha
COBPEMEHHBIX KBAaHTOBOMEXAHHYECKHX TMPENCTABICHUAX O CTPOCHWHM aToMa. XHMHYECKas CBS3b
OOBSICHACTCS C TOUKH 3PEHUS DHEPreTHUECKUX U3MEHEHHH Tpy €€ 00pa30BaHUU U Pa3pyIIeHUH, a TAKKe
C TOYKH 3pEHUSI MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHne THIIOB peakIiii JONoiTHsIeTCsS (OPMHUPOBAHUEM
MIPECTaBIIEHUI 00 AIIEKTPOXMMHUYECKUX MPOIECCaX M 3JEKTPOIU3€E PAaCIUIaBOB U PACTBOPOB BelIecTB. B
Kypce OpraHHYecKON XWMHH TIPU PACCMOTPEHHH PEaKIHOHHON CIIOCOOHOCTH COEIWHEHWH yaemsercs
oco0oe BHIMaHHE BOIIpocaM 00 3IIeKTpOHHBIX d(dekTax, 0 B3aNMHOM BIUSHUH aTOMOB B MOJIEKYJaX W
MEXaHH3MaXxX peaKiuu.

Oco0oe 3HaUeHNEe UMEET TO, YTO Ha CONEPKaHNE KYPCOB XUMHUH YIITyOJEHHOTO YPOBHS M3YYEHUS
IUTS KITACCOB OIpenenéHHoro mpoduis (rIaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapaKTep JOMOIHEHHH K
o0miell crcreMe TPEeIMETHBIX 3HAHWH) OKa3bIBAIOT BIUSHUE CMEXHBIC MpEeAMETHL. Tak, Hampumep, B
COJlepaHUM TPeAMeTa JUIsl KIACCOB XMMHKO-(PU3NYIECKOro mpodwuist Oombplioe 3HadeHne OyayT MMETh
3JIEMEHTHl y4eOHOro MaTepHuana mo obmiei xumuu. [Ipn uzydennn nmpenMera B JaHHOM CIydae akIeHT
Oyzer cmenaH Ha OOIIHOCTH METOAOB IMO3HAHWSA, OOIIHOCTH 3aKOHOB M TEOPHUW B XHMHUHU W B (DU3HKE:
ATOMHO-MOJIEKYIISIpHas. Teopwsl (MOJNEKYIsipHas Teopusi B (PU3HKE), 3aKOHBI COXPAHEHUS MAaCChl H
SHEPTHH, 3aKOHBI TEPMOTUHAMUKH, STIEKTPOIIN3a, IPEACTABICHIS O CTPOCHUH BEIIECTB H IPYTOE.

B 1o ke BpeMs B comepKaHWW TpeAMeTa s KIacCOB XHMHKO-OMOIOTMYECKOro Mpoduis
OoNbIINii  y#enpHBIA Bec OyJeT WMeTh OpraHWYeckas Xumus. B 3ToM ciiydae mpemocTraBisercs
BO3MOXKHOCTh Ui OoJiee OOCTOSTENFHOTO PACCMOTPEHUS XUMHYECKOW OpraHH3allid KIETKH Kak
OHMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOH BXOIAT, K IPUMEPY, TaKue CTPYKTYpHBbIE KOMITOHEHTBI, KaK
JUTIAIBI, OENKH, YTIeBObl, HYKJIEHHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHHS O COCTaBe M CBOMCTBAax
MIPEJICTaBUTENEeH OCHOBHBIX KJIACCOB OPTaHUYECKHX BEIECTB CIYXKAT OCHOBOW JUIS M3YYEHUS CYIIHOCTH
poreccoB (POTOCHHTE3a, ABIXAHUS, TUIIEBAPEHUSI.

B muane ¢opmupoBaHHMs OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX METOAOB
MO3HAHUSI M ONbITa NMPAKTHUYECKOrO NMPUMEHEHUs HAy4YHBIX 3HAHUHA HM3Yy4eHHE NpeaMeTa «XUMHS» Ha
yriryOnEHHOM YpOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3SIX C y4eOHBIMU MpeAMETaMHU, BXOASAIIMMHU B



COCTaB MpenMeTHBIX obnactedl «EcTecTBeHHO-Hay4yHbIE MpenMeTh», «MaTeMaTHka U MH(QOpMAaTHKa» U
«Pycckuil s3bIK U TUTEPATypay.

[Ipu m3ydyenun yueOHOro mpenmera «XUMHS» Ha YriyONEHHOM ypOBHE Takke, Kak Ha ypOBHE
OCHOBHOTO WU cpeaHero oOmero ooOpa3oBaHust (Ha 0a30BOM YypOBHE), 3ajaueil IepBOCTEHNEHHOU
3HaYMMOCTH SIBJIACTCS (DOPMHUPOBAHNE OCHOB HAYKH XUMHH KaK 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS,
IIPAKTHYECKOW NEATEIbHOCTH YEI0BEKAa U OAHOIO0 M3 KOMIIOHEHTOB MMPOBOW KyJbTyphl. Penienue 3toi

3a]a4u Ha YIIyOJIE€HHOM YpOBHE H3YUEHHS MpeaMeTa NpeAnonaraeT pealn3anuio TakuX ese, Kak:

(dbopMHpOBaHUE TPENCTABICHUN: O MaTEpPHaJbHOM EJWHCTBE MHpPa, 3aKOHOMEPHOCTSIX U
MO03HABAaEMOCTH SBJICHUH Impupoabl, 0 MECTC XMMHU B CHCTEMEC CCTCCTBCHHBLIX HAYK U eé
BeAyIlIeH poiu B OOCCIICUECHUM YCTOHYMBOIO Pa3BUTHS YEIOBEUECTBA: B PEUICHHH IMPOOJIeM
9KOJIOTUYECKON, HSHEPreTUYECKOH W THINEBOM O€30MacHOCTH, B PAa3BUTUU MEIMIIUHEI,
CO3JaHMKU HOBBLIX MAaTEpUaioB, HOBbIX MCTOYHUKOB DHEPIruun, B obecrnieyeHnn panroHaJIbHOI'O
MPUPOAOIIONB30BaHMS, B (DOPMHUPOBAHUM MHUPOBO33PEHUS W OOLIel KyIbTyphl YelIOBeKa, a
TaKXKe IKOJIOTHIECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M IPUPOIHOHN Cpe/Ie;
OCBOEHHE CHCTEMBl 3HaHUH, JIeKAIMX B OCHOBE XMMHYECKOM COCTABIAIONIEH €CTECTBEHHO-
HAyYHOM KapTHHBI MHUpa: (QyHJAMEHTAIbHBIX TOHSATHH, 3aKOHOB M TEOPUH XHUMUH,
COBPEMCHHBIX Hpe):[CTaBJ]eHI/Iﬁ O CTPOCHHHU BCUICCTBA HA PA3HBIX YPOBHAX — aTOMHOM, MOHHO-
MOJICKYJISIPHOM, HaAMOJICKYJIIPHOM, (6] TEPMOJUHAMNYCCKUX u KHHETNYCCKUX
3aKOHOMCPHOCTAX NMPOTCKAHNUA XUMHUYCCKUX peaKqu/'I, 0 XMMHNYECKOM PaBHOBECHUH, paCTBOpaAx
" JUCIHICPCHBIX CUCTEMAX, 00 O6HII/IX HAaY4YHBIX IPUHIUITIAX XUMHUYECKOI'O IIPOU3BOJICTBA,
(hopmupoBanue y 0oOydaromMXcs OCO3HAHHOTO TIOHUMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHWYECKUX 3HAHUH I O0BSICHEHUS KITIOYEBBIX Hlleﬁ )51 Hp06HeM COBpeMeHHOfI XUMUH, I
OOBSICHEHUS ¥ TPOTHO3WPOBAHUS SBJIICHUN, WMEIOIMUX €CTeCTBEHHO-HAYUYHYIO TIPHUPONY;
IPaMOTHOTO pPEIIeHHUs MPOoOJIeM, CBSI3aHHBIX C XUMHEH, IPOTHO3NPOBAHUS, aHATTN3a M OIL[EHKH C
MO3UIUI  DKOJIOTHYECKON OE30MaCHOCTH IOCIEACTBHI OBITOBOM W IPOM3BOJACTBEHHOMN
JEATEIBHOCTU YEJIOBEKA, CBSI3aHHOM € XUMHUYECKUM ITPOU3BOICTBOM, HCIIOJB30BAHUEM U
epepabOTKOM BEIIECTB;

yIIyOJIeHUE MPEeICTaBICHUH O HAyYHBIX METO/aX IMO3HAHUS, HEOOXOUMBIX TS IPHOOpEeTeHNS
YMEHUU OpHUEHTHPOBATHCSI B MHUPE BEIIECTB M OOBSICHEHHS XMUMHUYECKUX SBIICHHHA, NMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOU EATEIBHOCTU U IOBCEIHEBHOM KU3HU.

B muane peanm3anum TNEpBOOYEPEAHBIX BOCHHUTATEIBHBIX W PAa3BUBAIONIMX (DYHKIMH IEITOCTHOU
CHCTEMBI CPEIHEro oomero oOpa3oBaHus MpH U3yIEHUH TpeaMeTa «XUMUsS» Ha yriIyOJEHHOM ypOBHE
0c00yI0 aKTyaJTbHOCTh MPUOOPETAIOT TaKHe LENN U 3aa49H, KakK:

BOCIHTaHWE YOKIEHHOCTH B ITO3HABAEMOCTH SIBICHHH NPHPOABI, YBAXEHHS K IIPOIECCY
TBOPYECTBA B 00JIACTH TEOPETHUECKUX U NPHUKIIATHBIX NCCIECIOBAHNI B XUMHH, (POPMUPOBAHHE
MHPOBO33PEHUS, COOTBETCTBYIOLIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pasBUTHE MOTHBALMM K OOYYEHHIO M TII0O3HAHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIMTAaHHIO HA OCHOBE YCBOCHHS OOIICUEIOBEYECKUX [IEHHOCTEH;

pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, WHTEIUIGKTYAJIBHBIX M TBOPYECKHUX CIIOCOOHOCTEH
oOy4atormmxcs, (OpMHUPOBaHHE Yy HUX CO3HATEIHHOIO OTHOIIEHHS K CaMOOOpa3OBaHUIO U
HENpPEepHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIENTHOW MPOpECCHOHAIBHON U 00IIEeCTBEHHOM
JeATETbHOCTH, OTBETCTBEHHOI'0 OTHOLICHUS K CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 310POBOM
o0pase KU3HU;

(dopMupoBaHHE YMEHHWI ¥ HABBIKOB pasyMHOI'O IPHUPOIONONB30BAHUS, PAa3BUTHE
9KOJIOTHYECKOH KYJIBTYphI, NPHOOPETEHUE OMBITa OOLIECTBEHHO-TIONE3HOH HKOIOrHYECKON
JeATEITbHOCTH.

OO0mee 4nMcI0 YacoB, MPEIYCMOTPEHHBIX I M3YYeHHs] XMMHU Ha YTIyOIIEHHOM YPOBHE CpEIHEro
obmiero obpasosanus, cocraBisier 204 gacos: B 10 xacce — 102 gaca (3 ywaca B Henemo), B 11 kmacce —
102 gaca (3 yaca B HeleInw).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

[IpenmMer W 3HaYeHHE OPraHUYECKOW XMMMH, MPEJICTaBIEHHE O MHOrooopasuu
OPraHUYEeCKUX COCTUMHECHUMU.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoma yriepoja. XUMUYECKas CBSI3b B OPraHUYECKHX COECTUHEHUSX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmMbl 0Opa3oBaHMsI KOBaJEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl nepekppiBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, ABOMHas M TpoiHast cBsA3b. CrocoObl pa3pbiBa CBsI3ed B MOJIEKYNaxX
opranuyeckux BemiecTB. [loHsTHe 0 cCBOOOHOM paaukaie, Hykiaeopuse u deKTpodue.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnd A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MouekynspHble U CTPYKTypHble (QopMyiabl. CTpyKTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpaml€HHas, ckenerHas. M3omepus. Bunael wu3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHAYKTUBHBIA 1 ME30MEPHBIN 3 PEKTHI).

[IpencraBnenue o kiaccuukanuu opraHUuIecKux BemecTs. [loHsaTHE 0 QYHKIIMOHATBLHOMN
rpynmne. I'omomnorus. 'omonoruueckue psabl. CucremMarnyeckass HOMEHKIATYpa OpraHMYecKUX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIbHBIX MPEICTABUTEIICH.

OcobenHoctn W Kiaccuukanust  OpraHuueckux  peakuuid.  OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIEC PEAKIIMH B OPTaHUUECKON XUMUHU.

DKCIepUMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB W MX MpEBpAllleHUIl: 03HAKOMJICHHE C
oOpa3laMu OpraHM4YecKrX BEIIECTB U MaTepualaMyd Ha UX OCHOBE, OMBITHI 10 MPEBPAIICHUIO
OpraHMYeCKUX BEUIECTB IMpH HarpeBaHuu (TUiaBleHUe, OOyIJIMBaHHE M TOPEHHE),
KOHCTPYHPOBaHUE MO/JIEJIel MOJIEKY]l OPTaHUYECKHUX BEIIECTB.

YrieBoaopoanl.

Ankansl. ['omonornyeckuil psa ankaHoB, oOmias Gopmylia, HOMEHKIATypa U U30MEpHUS.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN aJIKaHOB, SP>-THOPHMAM3AIUs aTOMHBIX
opOuTanei yriepoja, 6-cBsi3b. OuU3nueckue CBOICTBA aKaHOB.

XVMUYECKUE CBOWCTBA AIKAHOB: PEAKLUU 3aMEUICHHsS, N30MEPHU3aUH, JETHIPUPOBAHMS,
UMKIU3aldY, THPOJIM3a, KpekuHra, ropenus. [IpeacraBneHue o MexaHHU3ME peakUui
pPaUKaIbHOTO 3aMeIICHHUS.

Haxoxnenue B npuposae. CriocoObl MOJMy4eHUs: U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa U nzomepus. OcoOEHHOCTH CTPOEHHS U
XUMHUYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOTEHTaH,
LUKJIOreKCaH) MUKI0aaKaHOB. CrocoObl MOTy4YeHUs U IPUMEHEHUE IUKIOAIKAHOB.

Ankensl. ['omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIeKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKEHOB, SP°-rMOpUM3AlMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTPyKTypHasi U TeoMeTprueckas (Iiuc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBA QJIKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOEAVHEHHSA, 3aMEIIEHHUS B O-



IIOJIOKEHUE ITPHU ABOMHOM CBsI3M, NoauUMepu3auuMu U oxucieHud. lIpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakiiui Ha ABOHHYIO CBsI3b. CHIOCOOBI NOTYYEHHUS M IPIMEHEHHUE AIKESHOB.

Ankamuensl.  Knaccupukamust — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO  CTPOCHHA M XUMHUYECKUX  CBOMCTB
conpsbKEHHBIX UeHOB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX JMEHOB.
CriocoObI mosTy4eHHs 1 IPUMEHEHHE alIKaEeHOB.

AnkuHbl. ['OMONOTHYeCKHiA psii aTKUHOB, oOmIas GopMyia, HOMEHKIATYpa U U30MEpHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AJIKMHOB, SP-rMOpUAM3AlMs aTOMHBIX
opOutaneii yriepoma. PuzMyecKue CBONCTBA AJIKWHOB. XHWMHYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEpPU3allUd U TpUMEpU3aluu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
MMEIOIUX KOHIEBYIO TPOIHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOHHYIO cBsi3b. CriocoOsbl
MOJIy4Y€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl OeH30J1a.
®duznyeckue CBOMCTBAa apeHOB. XMMHUYECKHE CBOMCTBAa OEH30Jla MU €ro roMOJIOTOB: peaKluu
3aMeleHusi B O€H30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJuKalle, peaklUHU MpUCOeIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [IpeacraBnenue 00 opueHTHPYIOLEM JAEHCTBUM 3aMEeCTUTENeH
B OEH30JIbHOM KOJIbII€ Ha MPHUMEpE AJKWIBbHBIX PaUKaIoB, KapOOKCHIIBHOM, THMIPOKCHIIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Tomumepuzanuss  crtupona. CHocoObl  MOJydeHHUS M NPUMEHEHHE  apOMaTHYEeCKHX
YTJI€BOAOPOIOB.

[Tpuponnsrit ra3. Ilonyrasie HedTsHBIC Ta3bl. HedTh u e€ mpoucxoxaeHue. KameHHbIM
YroJib M TPOJIYKTHI €ro mepepaboTku. CrocoObl mepepadOTKH HEPTH: MEpPEroHKa, KPEeKHHT
(TepMuYecKkui, KatanmuTuueckuii), pudopmunr, nmuponu3. [IpoaykTel mepepaboTku HedTH, UX
MIPUMEHEHHE B TPOMBILIJICHHOCTH U B OBITY.

I'enetnyeckas cBs3b MEXKAY pPa3IMYHBIMU KJIAaCCAMH YTJIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOJAHBIX YIJIEBOJOPOA0B. Peakiuu 3amemnieHus
rajJloreHa Ha TUAPOKCOTPYNNY, HUTPOTPYIIYy, LHUAaHOTPYIIy, amuHorpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHHPTOBOrO  pacTtBopa mEnouyn. BzaumopelictBue
JUTajJoreHaJIKaHOB C MarHueM M HUHKOM. [loHATHE O MeTalioOpraHu4ecKHX COETUHEHHSX.
Hcnonb3oBaHue TallOTEHIIPOM3BOJIHBIX YIIIEBOJAOPOJOB B ObITY, TEXHHUKE U MPU CHHTE3E
OpraHMYECKUX BEIECTB.

DKCIepUMEHTANIbHBIE METOJbl H3YYEHHUS BEIIECTB M HX MPEBpalICHUIl: H3ydeHHE
(bu3MyecKux  CBOMCTB  YIIIEBOJOPOJOB  (pacTBOPUMOCTH),  KAUeCTBEHHBIX  pEaKIUil
YIJIEBOJOPOJOB Pa3IMYHBIX KIaccoB (oOecliBeunBaHWE OPOMHOM WM MOAHOW BOJBI, pacTBOpa
NepMaHraHaTa Kalusi, B3aUMOJICHCTBHE aleTW/IeHa C AaMMHAuHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), kauectBeHHOE OOHapy)XeHHE YTIepoAa W BOJOPOJA B OPraHMYECKHX BEIIECTBAX,
MOJIyueHUE ATHIIEHA W H3y4YCHHE €ro CBOMCTB, O3HAKOMIIEHHE C Kosuekuusamu «Hedts» u
«Yromb», ¢ oOpasnamMu IjacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJEKYI
YIJI€BOIOPOJOB U TAJIOTEHIPOU3BOAHBIX YTIEBOAOPOIOB.

Kucaopoaconepxamme opranniecKie COeANHEHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHME MOJEKyl (Ha NIpUMepe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, oduas popmyna, u3oMepus, HOMEHKIATypa U Kiaccu(uKaus.
@u3nYeCKUEe CBOICTBA NPENEIBHBIX OJHOATOMHBIX CIHUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAaMH ~ CIIUPTOB. XMMHYECKHE CBOWCTBA: pEAaKUMM 3aMEIIEHUs, JeruapaTalui,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU ¥ HEOPraHNYEeCKUMU KrciaoTaMu. KadecTBeHHas



peakuus Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHOJIa U METaHOJa Ha OpPraHu3M YeJOBEKa.
CriocoObI MOJTyYeHHUsI U TPUMEHEHUE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIATypa U u3oMepus. OcobeHHOCTH (PU3MUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHbIe CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aHMOJIEHCTBUE C OPraHUYECKUMH U HEOPTaHUYECKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienue o mMexaHusme
peakuuii HykieogmibHOro 3aMmenienus. JleiictBue Ha opranu3m 4enoBeka. CriocoObl MoTydeHust
Y PUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJICKYJIbl, B3aMMHOE BIUSHHUE THAPOKCOTPYIIIBI M OCH30JLHOTO SIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (eHosna. KaduecTBeHHbIE
peakuuu Ha ¢enon. Tokcuunocth ¢deHona. CrnocoObl TOJMydyeHUS W NpUMEHEHHue (deHoa.
®denondpopmanbaeruiHas cMoJa.

KapOonunbHble COCNMHEHHMS] — aNbJCTHABl W KETOHBL. JEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW Tpynmbl. ['oMosiorueckue psbl albIeruJ0B M KETOHOB, oOmas Qopmyrna,
n3oMepusd U HOMeHKiIarypa. Du3znyueckrne CBOWCTBA AJIbJECTU/IOB W KETOHOB. XWUMHYECKHE
CBOWMCTBA QIBJCTHIOB W KETOHOB: pEakiuu mnpucoequHeHus. OKHUCICHUE albJAeTHI0B,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs W NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHbIe KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdyeckne CBOWCTBA OJHOOCHOBHBIX
MpeelbHbBIX KapOOHOBBIX KHCIOT. BoJopoaHbie CBA3M MEXIY MOJIEKYJIaMU KapOOHOBBIX
KHCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius 3TepudUKaluM, peakiuu C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHsATHE
0 MPOM3BOJIHBIX KAPOOHOBBIX KHUCIIOT — CIOXHBIX dhupax. MHOTO0Opazne KapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHCIIOT, TUAPOKCUKApOOHOBBIX KuciaoT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, NAJbMUTUHOBAS, OJICUHOBAs, JIUHO/NEBAs, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4Y€HUs U IpUMEHEeHUe KapOOHOBBIX KHCIIOT.

Crnosxublie >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, U30Mepus 1 HOMEHKJIATypa.
Ouznyeckne U XMMHUYECKHUEe CBOMCTBA: THPOJIN3 B KUCIIOHN U LIEIOYHO cpefe.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHYECKHE CBOMCTBA KUPOB: THIPOJIHU3 B KUCIOW U
esoyHoi cpenae. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
KucnoT. JKupsl B ipupo/e.

MBpbLI4 KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kraccudukamus yriaeBogoB (MOHO-, IU- H
noynMcaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
Oduznyeckue CBoOIlcTBa M HaxoxkjaeHue B mnpupoge. DotocuHTes. XUMHUYECKHE CBOICTBa
[JIFOKO3bl: PEAaKIMU C Y4YaCTHEM CIHUPTOBBIX M  aNbJETHMJAHONW TpYII, CHOUPTOBOE H
MOJIOYHOKHCTIO€e OposkeHue. IlpuMeHeHue TIOKO3bI, €€ 3HaUYe€HHWE B IKU3HEACATEIHLHOCTH
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAKTo3a. BoccTaHaBmuBawImHne U
HEBOCCTAHABIMBAIOLME Jucaxapulbpl. ['maponns aucaxapuaoB. HaxoxxneHue B mpupone Hu
npuMeHenue. [lomucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmania, TJUKOTeHa M UeUIono3bl. (Du3nueckrue CBOWCTBA Kpaxmalla M LEJUIIOJIO3BL.
XUMUYECKHE CBOMCTBA Kpaxmala: THAPOJIU3, KAUeCTBEHHAs pPEakKiUsi C MOJAOM. XUMHUYECKUE



CBOMCTBA IEJUTIOJIO3bBI: THAPOJIN3, TIOTyIeHUEe 3PUPOB 1eUTt0N03bL. [IoHsATHE 00 UCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a, alle€TaTHBIN IIENK).

DKCHepUMEHTAIbHbIE METOJbl M3YyYEHUs BEUIECTB M UX IMPEBpAIICHUN: pacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIC, B3aMMOJICHCTBHE ATaHOJIA C HATPUEM, OKUCIEHUE ATHIOBOTO
cupTa B aibJerH] Ha PACKAIEHHOW MEIHOM MPOBOJIOKE, OKHCICHHE STHUJIOBOTO CIHPTa
JUXPOMATOM Kajusi (BO3MOXKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIC PEAKIIMK Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peaxkius rioumnepuna
¢ ruapokcuiom Menu(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOUM KHUCIOThI, B3aUMOJICHCTBUE
pactBopa TIIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCMEPUMEHTAIBHBIX 33714 0 TeMaM «CrnupThl U peHoby, «KapOoHoBbie KHCIOTHI. ClI0XKHBIC

3(huUpBI».
A3oTcoaep:kamye oprannyeckne coeANHeHusl.
AMUHBI — OpraHM4eckue TMpou3BOJAHBIE aMMuaka. Kiaccuukanus  amMHHOB:

anudaruyeckue U apomMaTHUeCcKre; IepBUYHbIE, BTOPUYHbIE U TpeTU4Hble. CTPOEHHE MOJIEKYII,
obmas dopmyia, u3omMepusi, HOMEHKIaTypa U (PU3UUYECKUe CBOMCTBA. XHUMHUYECKOE CBOMCTBA
aJ'II/ICbaTI/I'-IeCKI/IX AMHWHOB: OCHOBHBEIC CBOﬁCTBa, AJIKUJIMPOBAHHUCE, BSaHMO}IeﬁCTBHe MEPBUYHBIX
aMUHOB C a30THCTOM KHCIO0TOH. COoNIN aIKMIIaMMOHHSI.

AHUIUH — TIPE/ICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. CtpoeHune aHwinHa. B3aumuoe
BJIMAHHUC TPYIIII aTOMOB B MOJICKYJIC aHHJIMHA. OCO6€HHOCTI/I XUMHUYECKUX CBOWMCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHWiIuH. CrocoObl MONydeHHMs] U NpHUMEHEHHEe anupaTHUYeCKUX
amMuHOB. [lorydeHne aHmIMHA U3 HUTPOOEH301a.

AmvuHokuciotel. Homenkmarypa u  wu3omepusa. OTthaenbHble TPEACTABUTENH  O-
aMHUHOKHUCIIOT: TJIMIUH, allaHuH. Pu3ndyeckrue CBONWCTBA aMHUHOKHCIOT. XHMHYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHMYEeCKUX COCIMHCHHWM, pEaKIus TOJUKOHICHCAINH,
00pa3zoBaHUe MENTUIHON CBSI3U. buosormdeckoe 3HaUYeHHE aMUHOKHUCIOT. CHHTE3 W THAPOJIN3
MENTUIOB.

benku kak npupoaHbie moiauMmepbl. [lepBuuHas, BTOpHUYHAs M TpPETUYHAs CTPYKTypa
OenKOB. XMMHUYECKUE CBOMCTBA OCJIKOB: THUAPOJN3, ACHATYpaIlus, KaueCTBEHHBIC PEaKIMH Ha
Oenku.

DKCHEepUMEHTAIBHBIC METOJIbI M3YYCHHsI BEIIECTB M HMX IMPEBpAICHUN: PacTBOPCHHE
OCJIKOB B BOJIE, JICHAaTypalusi OCIIKOB MPH HArpeBaHUH, IIBETHBIC PEAKIIMH HA OCJKH, pelIeHue
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMaM «A3O0TCOJEp)KaIllue OPTraHUYECKHE COCIUHEHUS» U
«Pacmno3HaBaHue OPraHUYECKUX COCTUHCHUI.

Brbicokomosieky isipHble cOeTHHEHUS.

OcHOBHbBIEC TOHSATHS XUMHH BBICOKOMOJIEKYISIPHBIX COCIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3alH, CPeaHss MoJeKyisapHas wMacca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSTUHEHHUI — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS.

[TomumepHbIe MaTepHuabl. [TmacTmaccer (monMATHIICH, TIOJIATIPOTIMIICH,
MOJIMBUHUIIXJIOPU/I, MOJINCTUPOJL, MOJINMETHIIMETaKpuUJIaT, MOJIMKapOOHATHI,
nonua THIIeHTepedTanar). Y Tunmsanus u nepepaboTka MmiacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIH, U30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbBIE (XJIOMOK, HIEPCTh, IMIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpoOH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHus (TeroH, KeBIap, JIEKTPOIPOBOISIINE
MOJIUMEPBI, OHopa3iaraeMpie OJMMEDPHI).



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
oOpa3laMu TMPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAacC, KaydyKOB, pEIICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJAILIUX B €r0 COCTaB, HAXOXKJICHUE MOJIEKYJISPHOW (OPMYJbl OpraHMYECKOIo
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUHU W/MITN UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOH (POPMYIIBI
OpPraHMYecKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOWCTB HJIM CIIOCOOOB MOJyYCHHS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAy4YHBIX MOHSITHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uiue ecTecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJIETUPOBAHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, Omocdepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIEBOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: muIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATILHOTO MUTAHMS, MOIOIIUE CPEICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



11 KVIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne OCHOBbI XMMHHU.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH neMeHT. M3oTonsl. CTpoeHne 3JeKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHH M TOAYPOBHH. ATOMHBIE
opOutanu. Kiaccupukanus XMMHYECKUX dJIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
SJIEKTPOHOB TI0 ATOMHBIM OPOHUTANSAM. OJIEKTPOHHBIE KOH(MUTYpAIlMH aTOMOB DJIEMEHTOB
[IEpBOro—4YEeTBEPTOr0 IEPUOJOB B OCHOBHOM M BO30Y)KIEHHOM COCTOSIHMM, 3JIEKTPOHHbIE
KOH(MUTypaluu HOHOB. DJIEKTPOOTPULIATEIBHOCTD.

[lepnognueckuit 3axkoH u Ilepuonnueckas cucremMa XHMHYECKUX 3ieMeHTOB J[.M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOpHed CTPOEHHUS] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOMCTB
XMUMHMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOXHBIX BEIIECTB MO Tpynmam M
nepuojam. 3HaueHue nepuoanyeckoro 3akoHa /.M. Menzaeneesa.

XuMHU4YecKasi CBsA3b. BUABI XMMHYECKOM CBSI3W: KOBAJICHTHAs, MOHHAs, METAJUINYECKas.
MexaHnn3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIH U JOHOPHO-aKUENTOPHBIA. DHEprus
1 JuIMHA cBs3U. 110JpHOCTH, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHble
cBs3U. BonopoaHas cBsa3b. MexMONIEKyYISIpHbIE B3aUMOICHCTBHUS.

BasleHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH AaTOMOB. CBS3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJ C MX T'€OMETPHUYECKHUM CTPOEHHEM (Ha MpHMEpEe COEIUHEHHH 3JIEMEHTOB BTOPOIO
nepuoaa).

IIpencraBineHre O KOMIUIEKCHBIX —coenMHEHHUsAX. (CocTaB KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHIbl. 3HAYCHME KOMIUIEKCHBIX coequHeHud. Ilonsatue o
KOOPJIUHAIIMOHHOM XUMUHU.

BemecTBa MOJEKYIIPHOTO W HEMOJIEKYJISIPHOIO CTPOEHHUsS. THIBI KpPUCTAINIMYECKUX
pewéToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsTe o aucnepcHbIx cucreMax. Mctunnsle pactBopsl. IIpencrasienne o KOUIOMIHBIX
pactBopax. CrocoObl BbIpaKEHUS KOHLIEHTPALMM pacTBOPOB: MaccoBas J0Ji1 BeLIecTBa B
pacTBOope, MOJISIpHas ~ KOHIEHTpauus. HacelieHHblE M HEHAaCBILICHHBIE  PacTBOPHI,
pacTBOpUMOCTb. Kpucramioruapars.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BELIECTB. TpHUBUAIbHBIE HA3BaHUS
OTJIENIbHBIX IIPEACTABUTEIICH HEOPraHMUECKHUX BEILIECTB.

Knaccugukanus XuMHUUecKuX peakiuii B HEOPraHMUeCKOM U OpraHu4ecKoil XuMuM. 3aKOH
COXPAaHEHHUsI MAacChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPAILECHUS DHEPIUU NP XUMHUYECKUX
peakuusax. TerioBsie 3hdexTsl XUMUYECKUX peakiuil. TepMoXxuMudeckue ypaBHEHHUs.

CkopocTh XUMHUYECKOM peaklnu, e€ 3aBUCUMOCTb OT Pa3iIMyHbIX (akTopoB. ['oMoreHHbIe
U TeTeporeHHble peakuuy. Katanus u kaTanm3aropsl.

OOpatuMble U HeoOpaTUMble peakIMH. XHUMHUYeckoe paBHoBecue. KoHcTaHTa
XMMHMUYECKOTO paBHOBecHsA. DakTOphl, BIMSIOIIME HA IOJIO)KEHHE XMMHUYECKOTO PaBHOBECHS:
TEeMIIepaTypa, IaBJICHHE M KOHIEHTpALMU BEIIECTB, y4acTBYIOIIMX B peakuud. [Ipunnun Jle
[Tarense.

OnexkrponuTtnueckass aucconuanus. CuibHble M ciabble  2eKTpoJuThl. CTeneHb
mucconuanuu. Cpena BOAHBIX PacTBOPOB: KHUCIIOTHAs, HEUTpasibHas, LIeN04YHas. BomnopoaHslit
noka3zatens (PH) pactBopa. ['maponus coneil. Peakiuu nonnoro ooMeHa.



OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb |
BOcCTaHOBUTENb. lIpoliecchl OKHCIEHHMST M BOCCTAHOBJICHHUs. BakHeWIlne OKUCIUTENIH U
BOCCTaHOBHTEIM. METOI 3IEKTPOHHOTO Oananca. DIEKTPOIU3 PACTBOPOB U PACIIABOB BEIIIECTB.

DKCHepUMEHTAIbHbIE METOAbl HM3YUEHHUsI BEIIECTB WM HMX MPEBPAICHUM: pa3lioKeHHE
MEePOKCUJa BOJOPOJAa B TPHUCYTCTBUU KaTalu3aTopa, MOJEIH KPUCTALIMYECKUX PEHIETOK,
MPOBEACHUE pEAKIUi HMOHHOIO OOMEHa, OMpeIeICHHE Cpeabl PAaCTBOPOB C IMOMOIIBIO
WHMKATOPOB, U3YUCHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuu U
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHSL.

Heoprannueckasi xumus.

[Tonoxxenne HemeraioB B Ilepuoguueckoil cucreme XuMudeckKux 3ieMeHToB J[.M.
MenneneeBa U OCOOEHHOCTH CTPOCHHS HX aroMoB. (DU3WYECKHWE CBOWCTBA HEMETAJUIOB.
AmtoTponisi HeMeTauIoB (Ha IpUMEpPE KUCIopoa, cepsl, hochopa u yriaepoaa).

Bonopon. INonydenue, ¢uznueckue U XMMHUYECKHE CBOWCTBA: PEAKIMU C METaJIaMH U
HEMETaJIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ Mapuapl. TOIIMBHBIE JIEMEHTHI.

lNanorensl. Haxoxxnenue B mpupojie, cnocoObl MOJydeHHs, PU3NUYECKHE U XUMUYECKUE
cBoiicTBa. ["asioreHoBoOpOIbl. BakHelmme KHUCIOPOACOEpKAIIUE COCTUHEHUS! TaJOrEHOB.
JlaGopaTopHbIE W MPOMBIIIJICHHBIE CTIOCOOBI MOJMYYeHUsI rajJoreHoB. [I[puMeHeHne rajJoreHoB U
UX COCTMHECHUM.

Kucnopon, o3on. JlaboparopHble W NMPOMBINUICHHBIC CIIOCOOBI TOJYYCHHSI KHUCIOPOJa.
dusnyeckue W XMMHYECKHE CBOWCTBA W TPUMEHEHHE Kuciaopoia U o30Ha. OKcUIBl U
TIEPOKCHU/IBI.

Cepa. HaxoxneHue B mpupoae, CIOCOOBI MONydyeHUs, (U3NYECKUEe U XUMHUYECKUE
cBorictBa. CepoBojopon, cymbduasl. Oxcun cepoi(1V), okeun cepui(VI). Cepuucras u cepHas
KHCJIOTBI W X coiu. OCOOCHHOCTH CBOWMCTB CEpHOM KHCIOTHL IIpumeHeHue cepsl U €&
COECIUHEHU.

Azor. Haxoknenue B mpupojie, CrnocoObl MONydeHus, (U3MUecKkue U XUMHYECKHe
cBoiicTBa. AMMHaK, HUTpuAbl. OKCUIbl a30Ta. A30THCTas M a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KUCHOTHL. [IpuMeHeHHe a30Ta U €ro CoeAMHEHUN. A30THBIC
yaoOpeHwus.

®ochop. Haxoxnenume B mpupoje, cCHocoObl MOTydeHHs, (PU3NYECKHE U XUMHUYECKUE
ceorictBa. Dochuasl u dochun. Oxcumpr ¢ocdopa, dochopHas kuciora U e€ COJH.
[Ipumenenne pocdopa u ero coenuuennit. ochopHbie y10OpeHuUs.

VYrnepon, HaxoxIeHHe B mpupoje. AsuorponHbie Moaudukanuu. Ddusnueckue u
XAMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriaepogoM. Oxcupa yriaepoma(ll),
okcupa yriuepoaa(lV), yrompHas kuciota u €€ coiau. AKTUBHPOBAHHBIA Yrojb, afacopOIus.
Oymnepensl, rpadeH, yraepoaHsle HaHOTPYOku. [IpuMeHeHHME MPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTIEPOIOM, U €r0 COSAUHEHUH.

Kpemuuii. Haxoxzaenue B mnpupoje, crnocoObl MONydeHHs, (u3nueckue M XUMUYECKHE
cBoiictBa. Oxcun kpemuus(1V), kxpemMHHeBast KHCIOTa, CUIMKATHl. [IpuMeHeHne KpeMHHsI U €ro
coenuHeHnil. CTEKII0, €ro MoJy4eHue, BUJIbI CTEKIIA.

[Tonoxenue meramnoB B [lepuoanyeckoii cucreMe XUMUYECKUX AMeMEeHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiuioB. O0mue ¢puzndeckrue CBONCTBAa METAILIOB.
[Ipumenenne MeTamioB B ObITY U TexHHKe. CITaBbl METAIIOB.

DNEeKTPOXUMHUYECKUN P HampspDkeHud MeTaioB. OOmme crnocoObl  MOTy4YeHHS
METAJUIOB: TUJIPOMETAILTYPIHsl, TUPOMETAIUTYPrHUsl, dJeKTpomMeTatyprus. [lonstue o koppo3uu
MeTautoB. CrocoObl 3alUTH OT KOPPO3HUH.



OOmast xapaktepuctuka MeTtauioB |A-rpynmsl Ileprnoanueckoil CHCTEMBI XHUMHUYECKHUX
aneMeHToB. Hatpuil u xanuii: moimydyenue, GU3NUECKUe M XUMUYECKUE CBOMCTBA, MIPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEAUHEHUN.

OO6mas xapakrepuctuka metamioB |IA-rpynnsr [lepuonndeckoil cucTeMbl XUMHUYECKUX
SIIEMEHTOB. MarHuii M KauplWid: TOJNydyeHHue, (QU3MYECKHe H XHUMHYECKHE CBOWCTBA,
IIPUMEHEHHE ITPOCTHIX BEIIECTB U UX coeMHEeHUH. JKECTKOCT BOJIBI U CLIOCOOBI €€ yCTpaHEHHUS.

AntoMuHMI: nosyyeHue, PU3NYECKUE U XUMHUYECKUE CBOMCTBA, NPUMEHEHHUE MPOCTOrO
BEIIECTBA M €ro COCOUHEHUH. AMMOTEpHBIE CBOHCTBA OKCHAA W THUAPOKCHIA ATIOMUHHS,
TUIPOKCOKOMILIEKCHI AJTFOMUHUS.

OOmiass xapakrepucTuka MetauioB noOounbix noarpynn (b-rpynm) Ilepuonmyeckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

duznyeckue U XMMUUYECKUE CBOMCTBA XpoMa U €ro coequHeHn. OKCHuIbpl U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U OUXpoMaThl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE Xpoma.

®u3nyeckue M XMMHYECKHE CBOMCTBA MapraHia M €ro coequHeHuid. Baxheummne
coenunenus mapranua(ll), mapranua(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar xanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

DuU3NYECKUE U XUMUYECKHE CBOMCTBA XKeJle3a U €ro coequHEeHU. OKCUIbI, THAPOKCUABI U
cosm xkene3a(ll) u xenesa(lll). [lomyuenne u nmpuMeHeHne Keje3a U ero CIjIaBoB.

du3nYecKre U XMMUYECKUE CBOMCTBA MelIU U €€ coeauHeHuil. [lonyyenne n npumMeHeHne
MeIN U €€ COeTUHEHUN.

[uuk: nomyuenue, GU3NYECKUE U XUMHUYECKHE CBOMCTBA. AM(OTEpHBIE CBOKWCTBA OKCHUIA
Y TMAPOKCHUJIA IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMEHEeHne IMHKA U €70 COCUHECHUN.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEIIECTB M MX IPEBPALICHUI: H3y4CHHE
00pasroB HEMETa/IOB, TopeHue cephl, (ocdopa, xkene3a, MarHus B KUCIOPOJE, M3YUYCHHE
KOJUIEKIMM «MeTajulbl M CIUIaBb», B3aUMOJCHCTBHE INENOYHBIX M IIEI0YHO3EMEIbHBIX
METaJUIOB C BOJAOH (BO3MOXHO MCIIOJB30BaHME BUAEOMATEPHAIIOB), B3aUMOJAEHCTBUE LIUHKA U
JKeJle3a C paCTBOPAMHU KHCJIOT U IEI0YeH, KaUeCTBEHHbIE PEAKIIMA Ha HEOPraHMYECKUE aHUOHBI,
KAaTHOH BOJOPOJA M KaTHOHBI METAJIJIOB, B3aUMOJEHCTBUE IMAPOKCUIOB aTIOMUHHUSA U LIUHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a1a4 10 TeMaM «l'ajmoreHs»,
«Cepa u e€ coeuHeHUs», «A30T U Gochop U UX COETUHEHU», «MeTaulbl IIaBHBIX MOATPYIID»,
«Mertasuibl TOOOYHBIX MOATPYIII».

X¥MUA U )KU3Hb.

Ponp xumun B obecrieueHUH yCTOWYMBOIO Pa3BUTUSA yenoBedecTBa. [IoHATHE O HAYUHBIX
METOJax II0O3HaHUA M METOAOJIOTMM HAy4yHOro HccienoBaHus. HayuHele IpUHIMIIBI
OpraHu3aluy XMMHYECKOrO MPOou3BoACTBa. [IpoMblIlIeHHbIE CIOCOOB! MOTY4YEHUS! BaKHEHIINX
BelIeCTB (Ha mpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOM KUCIOTHI, MeTaHoia). [IpoMblieHHbIE
crocoObl MOJYYEHHUs] METAJJIOB U CIUIABOB. XHMMHUECKOE 3arps3HEHUE OKpyXKarolled cpenbl u
ero nocneAcTBus. Ponb xuMuu B o6ecriedeHun SHepreTu4eckoi 0e30macHOCTH.

XuMus U 3700poBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuia mcnosib30BaHUs
JIEKapCTBEHHBIX ITpenapaToB. Poiab XUMUHN B pa3BUTUH MEAULIVHBIL.

XUMUS UM OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Posib xuMun B obecriedeHnn
MUIEBOM 0€30MMacHOCTH.

Kocmernueckne u mapgromepnsie cpeactBa. beitoBas xumus. IIpaBuia Ge3omnacHoOro
UCIOJIb30BAHUS TPenapaToB OBITOBOM XMMHUHU B MIOBCETHEBHON KU3HH.

XUMUS B CTPOUTEIBCTBE: BXKHEUIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).



XuMHs B ceNbCKOM Xo3siiicTBe. Opranndeckrue 1 MUHEpalbHbIE yI00peHusl.

CoBpemMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KpackH, CTEKJIO, Kepamuka. Matepuaisl
JUISL DNIEKTPOHUKU. HaHOoTeXHOI0THM.

Pacuérnble 3amaum.

Pacuérbl: macchl BellecTBa MM 00bEMA ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKlMU BEIIECTB, Macchl (00bEMA, KOIMUECTBA
BEIIECTBA) MPOAYKTOB PEAKIUH, €CIU OJHO U3 BELIECTB HMMEET IMpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOJYKTa pEaKluu, €CIM OJHO U3 BELIECTB JAaHO B BUJE pacTBOpa C
ONpPEAECNIEHHON MAacCOBOM JI0JIEd PACTBOPEHHOIO BEUIECTBA, MAaCCOBOM JOJM M MOJISIPHOU
KOHLIEHTPALlMK BEIIECTBA B PACTBOPE, AOJM BbIXOJA NPOIYKTa PEAKIHH OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EHM NMpU U3y4eHHH OOIeH M HEOpPraHM4YeCKONW XMMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTecTBEHHO-HAyYHbIE TOHATHSA: SIBJICHHWE, HayyHbIH (akT, TUNOTE3a, TEeOpus,
3aKOH, aHalu3, CHHTE3, KiIaccupuKanus, TMEepUOJUYHOCTh, HAOIIOJEHNe, HW3MEpEeHue,
AKCIEPUMEHT, MOJIE€b, MOJCITUPOBAHUE.

®uznka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAaJIUOAKTUBHOCTh, MOJIEKYJA, SHEPreTUYEeCKHH YpOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEIIEeCTBA, WJICAIbHBI Tra3, (QU3MYEeCKHe BEJIUYMHBI, E€IUHMIIBI
M3MEPEHUS, CKOPOCTh, SJHEPTHUS, Macca.

buonorus: kmerka, opraHusM, OSKocucTema, Ouocdepa, Meraboim3M, Makpo- U
MHUKpPORJIEMEHTBI, OENKU, KHUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB ¥ MOTOK SHEPTHH B SKOCUCTEMAX.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.
TexHonorus: XUMHUYECKass MPOMBIIUIEHHOCTb, METAJUIypIrusi, CTPOUTENbHBIE MaTepHUAIbI,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, IMHUIIEBasl MPOMBIIIJICHHOCT, (hapMaleBTHUeCKas
MIPOMBIILJIEHHOCTb, IIPOU3BOJCTBO KOCMETUYECKUX [penaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTE€pPUAJIOB, 3JIEKTPOHHAS IIPOMBIILIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI I110 XMUMHNN
HA YPOBHE VIJIVBJIIEHHOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTtBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JUMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeJHEro oouero ooOpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEAEICHHIO;
HaJIM4yue MOTHUBAlUM K OOY4EHHI0; TOTOBHOCTH M  CIIOCOOHOCTh  OOydaroluxcs
PYKOBOACTBOBATHCA MPHUHATBEIMU B O6HI€CTB€ npaBuJIaMH W HOpMaMMu NOBCACHUWA, HAJIU4YUC
MPaBOCO3HAHUSI, SKOJIOTUYECKON KYJIbTYPHI; CIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIC
IIJTaHBbI.

JIuyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOH JEesITeNbHOCTH 00yYaroMXCsl B MPOIIecce peann3aiu
00pa3oBaTeIbHON JIESATEIHHOCTH.

JIngHOCTHBIE pe3ynbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpakaroT CPOPMHUPOBAHHOCTh
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEesITeNbHOCTH 00yYaroMXCsl B MPOIecce peann3aiu
00pa30BaTeNIbHON 1€ TENbHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YyYarOIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUS] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENbHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHbIX 33/1a4, BHIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI APYTUX
P aHAJN3€ PA3JINYHbIX BUJIOB Y4eOHOM AeATEIbHOCTH;

2) IATPUOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAClEUI0 OTEUECTBEHHOU
XUMHH;

YBOXEHUS K MPOLIECCY TBOPUYECTBA B OOJIACTHM TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAayKH €CThb pe3yJbTaT JIMTEIbHBIX HAOIIOJCHUH,
KPOTIOTIMBBIX IKCIIEPUMEHTAIBHBIX MOUCKOB, MOCTOSTHHOTO TPY/1a YYEHBIX U MMPAKTUKOB;

WHTEpeca M I[O03HABATEJIBHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHalHu3e
nH(OPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJEHME U TOCTYNKM CBOMX TOBapHILEH C IMO3ULUN
HPaBCTBEHHBIX U IPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIIECTBUM MOCTYIKOB;

4) popMHUpPOBaHHS KYJbTYPHI 310POBbS:



MOHMMAaHUS LIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHns MpaBuiI OE30TACHOTO OOpaIeHUs] ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HHU, B TPYJIOBOH JIEATEIHHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MTOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIICJICTBUH M HEMPHUATUS BPEIHBIX MPHUBBIYCK (YHOTPEOJICHUS AITKOTOJIS,
HapKOTHUKOB, KYpEHUs);

5) TpyA0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH M IPYTUX BUIAX JICATEIHBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PENICHHM MPAKTHICCKUX 3aJa4d  COIHATBHOM
HAIPaBJIICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIBI);

WHTEpeca K MPAKTUYECKOMY W3YYCHUI0 MPOECCHil pa3InIHOTO poJia, B TOM YHCIIC Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBOXCHHSI K TPYTY, JIOASIM TPYJia U pe3yibTaTaM TPYAOBOH JeSATEIHbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBHAYATBHOW TpPAaeKTOpPUHM OOpa30BaHMUS,
Oyaymie npodeccr U peaau3anui COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPEOHOCTEH 00MIeCTBA;

6) 3K0JIOTHY€eCKOr0 BOCITIMTAHUA:

IKOJIOTHYECKH IeJIeCO00pa3HOro OTHOMIECHUS K MPHUPOIC KaK UCTOYHHUKY CYIIESCTBOBAHUS
JKM3HH Ha 3eMIIe;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOeM, BIAUSHHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COIMATIBHOM CPEIIbI;

OCO3HAHHS HEOOXOAMMOCTH HMCIIOJIBb30BAHMS JOCTUKEHUM XUMHH Ul PELISHUS! BOIIPOCOB
paIOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS NEHCTBUI, MPUHOCSIIMX BpEJ OKpYXKarollel NpUpOJHOHN cpene,
YMEHHSI TIPOrHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4Yus PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KYyJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHON, KOMMYHUKAaTUBHON U COLIMAJIbHOM MPAKTUKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
0OIIECTBEHHOM MPAKTUKH;

MOHUMAaHMS crenuuKd XMMUU Kak HayKd, OCO3HaHUs €€ poiau B (QOPMHUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHUpE KaKk O €JUMHCTBE MPHUPOABI M YEOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHny mpodieM COXpaHeHUs TPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHUH 7S COBPEMEHHON IWBUIM3AIUU: B €€
T'YyMaHUCTHUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, B PELIEHUH TI100abHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
OHEPreTHYeCKOH, MHUIIEBOM H HOKOJOTHYECKON Oe30MacHOCTH, B Pa3BUTHH MEAUIIMHBI,
o0ecrevyeHnn YCIOBHIA YCIENIHOTO TPy/a M AKOJIOTHUECKH KOM(POPTHON KU3HH KaXKIOTO YieHa
00I111eCTBA;



€CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB II0O3HAHUS,
UCTOJb3yEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIB30BATh MOIy4aeMble 3HAHUS JUIS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAANMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (JaKTOB M UMEIOIUXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENTFHO UCTIOIh30BATh XMMUYECKHE 3HAHUS ISl PELICHHS MTPOOIIeM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHH B COOTBETCTBMM C JKU3HEHHBIMH
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3MuHbIX cdepax mnpodeccuoHaIbHON
NESATENBHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ynbTaTbl OCBOCHHUS IMPOTrpamMMbl MO XMMHUU HA YPOBHE CPEIHETO
o01rero 06pa3oBaHUs BKIHOYAIOT:

3HauuMble 17 (OpPMHpPOBAHHS MHUPOBO33PEHUSI OOYUYAIOIIUXCS MEXIUCIUIUIMHAPHbIC
(MexTnpeMeTHbIE) 0OLIeHAYYHbIE TOHSTHS, OTPAXKAOIIKE [EJIOCTHOCTh HAyYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HAaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHEPTHs, SBJICHUE, MPOIECC, CUCTeMa, HaydHBIH (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIICI0BaHUE, HAOIIOIEHUE, N3MEPEHHUE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE  ydeOHbIe  neiicTBHs  (TO3HABATEIbHBIE,  KOMMYHUKATHBHBIC,
peryiasTuBHBIC), obecrneunBaronie (opMupoBaHue (PYHKIIMOHATHPHOM TPaAMOTHOCTH |
COLMAIBHOM KOMITETEHITMH 00yYaroIIuXCs;

CIOCOOHOCTh  OOYYAIOMIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE — MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPEHYCCKHE 3HAHWsS W YHHBEpCAlbHbIC Yy4eOHbIC JCHCTBHS B TO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHUKE.

MertanpeaqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO (POPMYIIUpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIeNIATh LN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUM HX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHble TPU3HAKK TMOHSATHH U YCTaHaBIMBAaThb MX B3aUMOCBS3b, HCIIOJIB30BATH
COOTBETCTBYIOIINE MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

YCTaHABJIMBATh PUYUHHO-CIIEJICTBEHHbBIE CBA3U MEXI1Y U3Yy4a€MbIMU SIBJICHUSMU;

CTpPOUTH JIOTUYECKUE pACCYXKICHHUS (MHIYyKTUBHBIC, MACIYKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHSTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeIH, MpeoOpa3oBbIBATh MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYecKkas ¢GopMyna, YpaBHEHHE XUMHUYECKON pEakuu — TMpU pEHIeHHd Y4eOHBIX



MO3HABATENIBHBIX M MPAKTUYECKUX 3a7ad, NMPUMEHATh Ha3BaHHBIC MOJEIbHBIC NPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BELIECTB U XUMHUUECKUX PEAKIINH;

dbopmynupoBaTh IENM M 3aJaud  HMCCIENOBAHHUS, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TMO3HAHHS M OCHOBHI
11t GOPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HABBIKAMH CAMOCTOSITEIIFHOTO IJIAHUPOBAHUS W TPOBEACHUS YYCHUYECKHX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM IpOIEcca, CaMOCTOSITEIEHO
MIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABISATh 0OOCHOBAHHBIM OTYET O MPOACTaHHOM
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PEIICHUs
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOI0B MIO3HAHUSL.

3) pa6ora ¢ unopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
TUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM TMpelncTaBieHUs, KPUTHUECKU
OIICHUBAThH €€ TOCTOBEPHOCTh M HEMPOTHBOPEUYNBOCTb;

(dbopMyIHpOBaTh 3aMpochl W TPUMEHATH DPa3IMYHBIE METOIBl TPU TIOMCKE H OTOOpe
uHpopmalny, He0OXOAUMOM /IJIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpHOOPETaTh OMBIT MCIIOJF30BAaHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMAIBHYIO (GOPMY MpeAcTaBiIeHUsT HHPOPMALUU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa Mpu paboTe C XUMHUYECKOU
nHpopMaluel: MPUMEHATh MEXKNpeaMeTHble ((pu3ndeckne W MaTreMaTHYeCKHEe) 3HaKu |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 0OCYXIaeMOM TEMbI B X0JI€ IMAIora /Uil TUCKYCCHH,
BBICKa3bIBATh UAEH, ((OPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIILHO BBITIOJIHEHUS
MPEAJIOKEHHOM 3a1a4H,

BBICTYIIATb C Hpe3eHTaHHeﬁ pPE3yIbTAaTOB MO3HAaBaTeIIbHOM ACATCIIBHOCTH, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIKM COBMCCTHO CO CBCPCTHUKAMHU IIpU  BBIIIOJIHCHHUHW XHMHYCCKOI'O
OKCIICpUMCHTA, HpaKTI/I‘IeCKOﬁ pa6OTbI 10 HCCICIOBAaHHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
peajm3anuun yqe6H0r0 IMpoeKTa, " (I)OpMy.]'II/IpOBaTL BbIBOJIBI II0 pPE3YJIbTaTaM HpOBe)IéHHBIX
HUCCIIeJOBaHUH HYTCM COTJIaCOBaHMS MO3ULIMHI B XOA€ O6Cy)KI[eHI/IH 1 00OMEHa MHEHHUSIMU.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIE NeliCTBUA:

CaMOCTOATCIIbHO TNIAHUPOBATh U OCYHICCTBIIATL CBOIO IMO3HABATCIIBHYHO OCATCIBHOCTD,
OMpCaACiIsIsd e€ LeIu U 3aaav4u, KOHTPOJIUPOBATHL U IO MEPC HCO6XOI[I/IMOCTI/I KOPPECKTUPOBATH
npe;[ﬂaraeMLIﬁ AJITOPUTM JencTBui IMpU BBITIIOJTHCHHUHU y‘Ie6HLIX n HUCCIICAOBATCIBbCKUX 3aaay,



BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO X pEIIeHHUs ¢ YUETOM MOIyYeHHs] HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICATEIHHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI IO XUMHH Ha YriIyOJEHHOM ypOBHE Ha
YPOBHE CpeIHEero o0mero oopa3oBaHUs BKIIOYAIOT CHEHU(PUYESCKHE Ui yIeOHOTO IpeaMera
«XuMUS» Hay4yHbIE 3HAHUS, YMEHHS M CIIOCOOBI ACWCTBUI 1O OCBOCHUIO, MHTEPIIPETALUN U
HpeO6pa3OBaHI/IIO 3HaHPII>i, BUbI ACATCIBHOCTH IO IOJYYCHHUIO HOBOTO 3HAHUA U MMIPHUMCHCHUIO
3HAaHUN B Pas3jInuHbIX y‘I€6HbIX CUTyalusX, a TaKKC B PCAJIIbHBIX XU3HCHHBIX CHUTYyallUAX,
CBSI3aHHBIX ¢ xuMued. B nmporpamMme 1Mo XMMHUHM NPCIMETHBIC PE3YyIbTaTbl NPCACTABJICHBI 10
rojgaM U3y4CHUA.

10 KIIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudecKast XUMUs OTPaXKaIoT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUA: O MECTe W 3HAYCHWH OPTaHWYCCKOW XHMHU B
CHUCTEME €CTECTBEHHBIX HAyK U €€ pOJIH B 00CCIICUYCHUH YCTONYHBOTO Pa3BUTHS YEJIOBCUCCTBA B
perieHur mpoOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacCHOCTH, B PAa3BUTUH
MEJMIIMHBI, CO3JTaHMM HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHHKOB JHEPIHH, B OOCCIICUCHUHU
PaIMoOHAILHOTO TPHPOJIOTIONL30BaHUs, B (DOPMHUPOBAHUHA MHUPOBO33PEHUS H OOIICH KYJIbTYpPhI
YeloBeKa, a TaKkKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiue
MOHATHS — XMUMUYECKUIl 3JIEMEHT, aToM, SAPO M IJEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKAEHHOE COCTOSHHUS aroMa, THOpUAM3aIMs aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BaJEHTHOCTb, 3JEKTPOOTPHUIATENLHOCTb, CTEMEHb OKHCICHHUS,
XMUMHYECKasi CBsI3b, MOJIb, MOJIIpHAash Macca, MOJISIPHBIM O0OBEM, YIJIEPOJHBIN CKEJeT,
(GyHKIMOHATbHAS TPYIA, paguKai, CTPYKTypHble (Qopmynbl (pa3BEpHYTbIE, COKpalléHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M NPOCTpAaHCTBEHHas (TeoMeTphueckas, ONTHYecKas),
M30MEpbl, TOMOJIOTHYECKUN psAl, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOJA- U a30TCOJCpIKaIIHe
OpraHUYECKUEe COEIUHEHHs, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIC
COEIMHEHUS; TeOpuH, 3aKoHbl (nmepuoauueckuil 3axoH JI. M. MenneneeBa, Teopus CTpOCHUs
oprannueckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHUS MacChl BEIECTB, 3aKOH
COXpPaHEHUS U TPEBpAICHHs DSHEPrUM NPH XUMHUYECKUX PEaKIHsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAllMe B OCHOBE MOHHUMAHHSI
MPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKHX SBJICHHM;, TMPEACTaBICHUS O MeXaHU3Max
XUMHUYECKUX pEaKlud, TEepMOJUHAMUYECKHMX M KHUHETUYECKHMX 3aKOHOMEPHOCTAX HX
MPOTEKAHUS, O B3aMMHOM BJIHUSHHH aTOMOB U TPYII aTOMOB B MoOJIEKyJlax (MHIYKTHBHBIM H
Me3oMepHbIH QdexTrl, opueHTanTsl | u |l poma); dbakrororuueckue cBeneHUS O CBONCTBAX,
CocTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U TPAKTUYECKON JEATeTbHOCTH YeNOBEKa, OOIIMX HAaYYHBIX MPHHIMIIAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA IPUMeEpe MPOU3BOCTBA METAHOMA, TepepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTepHbIe MPU3HAKK MOHATUH, yCTaHABINBATh
WX B3aUMOCBSI3b, UCTIOJIB30BaTh COOTBETCTBYIOIINE TOHITUS P OMMCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OpraHU4YeCKHX COCTMHEHU;

c(hOpMUPOBAHHOCTH YMEHUI:



HCI0JIb30BATh XMMHUYECKYIO CUMBOJIMKY JUISl COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKHUX BEIECTB;

COCTaBJIAITh YPaBHEHMS] XUMHUYECKMX pEaKUUd U pacKpplBaTb HX  CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  IOCPEJICTBOM  COCTABJIEHUS  AJIEKTPOHHOTO
OanmaHca 3THX pEaKIUH, pEaKIuii WOHHOTO OOMEHa MyTéM COCTaBJICHHS WX IIOJHBIX H
COKpAIIEHHBIX HOHHBIX YpaBHEHHUIA,

U3rOTAaBJIMBATh MOJEIM MOJIEKYJ] OpPraHMYECKUX BEILEeCTB Ul WJUIIOCTpAlUM HX
XMUMHMYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHHI: YCTaHABIMBATH PUHAIICKHOCTD N3YYEHHBIX OPTaHUYECKUX
BEIIECTB 110 UX COCTAaBY M CTPOCHUIO K ONPEAeNIEHHOMY KIIacCy/TpyIIe COSTNHEHNH, aBaTh UM
Ha3BaHUs o cucremarndeckoid HoMmeHkiarype (IUPAC) u mpuBoAnTh TpUBHAIFHBIE Ha3BAHHUS
JUIA  OTAETbHBIX TPEJCTaBUTENEH OpPraHMYECKUX BELIECTB (STWJIEH, AaleTW/IeH, TOIyoll,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpiaeru, ameraabAerui, aleToH, MypaBbHHAs
KHUCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBasl, OJIEMHOBAas, MaJbMUTHHOBAs KHUCJIOTHI, IJIMIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

cOpPMUPOBAHHOCTh YMEHHUS OMNpPEAEATh BHUJA XUMHYECKOW CBSI3UM B OPraHUYECKUX
COeIMHEHUX (KOBaJIEHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJO0XKEHHUS TEOPUU CTPOEHUS OpPraHUYECKHX
BemecTB A. M. ByriepoBa [uisi 00bsSCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTpOEHUS;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb COCTaB, CTPOCHHME, (PUIUYECKHE U
XMMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENCH Pa3TUYHbBIX KJIACCOB OPTraHUYECKHUX BEIIECTB!
QJIKaHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AJKaJWEHOB, AJKUHOB, apOMaTHYECKUX YIJIEBOJOPOJIOB,
CIUPTOB, AIbJAETH]IOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB,
HUTPOCOEIMHEHUIN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIEBOJOB (MOHO-, M- U TOJMCAXapua0B),
WUTIOCTPUPOBATh TEHETHUUYECKYI0 CBSI3b MEXKIY HHUMU YypPaBHEHUSIMH COOTBETCTBYIOIIHX
XMUMHUYECKUX PEaKLUi ¢ UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMHUPOBAHHOCTh YMEHHUSI MOATBEPXKJAaTh HAa KOHKPETHBIX IIpUMEpax Xapakrep
3aBUCHUMOCTH PEAKLIHOHHOW CHOCOOHOCTH OPraHUMYECKHUX COEAMHEHHUU OT KPaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

cOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HedTh, MPUPOIHBIN Ta3, yrojb), CIOCOOBI €ro MEepepadOTKU M MPAKTUYECKOE MPUMEHEHHE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUI O ECTECTBEHHO-HAyYHBIX METOJaxX
MO3HAHUSI — HAONIOIEHWH, W3MEPEHUHU, MOJCIUPOBAHUHU, OKCIEPUMEHTE (pEaJlbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTH 3TH 3HAHHUS;

chOpMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIE  OMNEPAllMd  MBICIUTEIHHOM
NEeSTeNbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, O0OOIIeHHE, CHCTEMAaTH3aIUIO, BBISBICHUE
MPUYMHHO-CIIEICTBEHHBIX CBSI3€H — JJIs1 U3y4EHUs! CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIMA;

c(OPMHUPOBAHHOCTh YMEHHI: BBIABIATH B3aUMOCBS3b XUMUUECKUX 3HAHUH C MOHATHIMHU U
NPEJCTaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX HPEIMETOB Juid 0Oojiee OCO3HAHHOTO
MIOHUMAHUS CYIIHOCTH MaTepUaIbHOIO €IMHCTBA MHUPA, UCHOJIb30BaTh CHCTEMHBIE 3HAHUS IO
OpPraHu4ecKoi XUMMHU JJIs1 OOBSCHEHHS U MPOTHO3UPOBAHUS SIBICHHUM, UMEIOIUX €CTECTBEHHO-
Hay4yHYIO IPUPOLY;

Cc(OPMHUPOBAHHOCTh YMEHHUI: NPOBOJIUTH Pacu€Thl IO XUMHUYECKUM (opMmyaam Hu
YpaBHEHUSAM XHUMHMUYECKMX PEAKIMHA C MCIOJIb30BaHMEM (PU3MUYECKHX BEIMYUH (Macca, 00bEM



ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX BEIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl MO0 HAXOXKICHUIO XUMHUYECKOH (HOPMYINBI BEUIECTBA IO W3BECTHBIM MACCOBBIM JOJISIM
XUMUYECKUX 3JIEMEHTOB, TPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHI: IMPOTHO3UPOBATH, aHAIM3UPOBATh U OLCHUBATH C TO3ULIUI
9KOJIOTMYECKON O€30IaCHOCTU IOCJIEACTBUS OBITOBOM W IPOM3BOJCTBEHHOMN JESITEIBbHOCTU
YEJIOBEKa, CBSA3aHHOM C TEpepadOTKOM BEIIECTB, HCIOJIb30BATH IOJYyYCHHBIC 3HAHUS I
MPUHATHUS TPAMOTHBIX PEIICHUI MPOOIJIEM B CUTYAIUIX, CBI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENIFHO IUIAHUPOBATh U MPOBOIUTH XUMHUYECKHHA
HKCIIEPUMEHT (TIOTyYeHUE U U3YUeHHE CBOMCTB OPraHWYECKHUX BEIECTB, KAUECTBEHHBIC PEAKIINU
YIJIEBOAOPOJOB PAa3IUYHBIX KJIACCOB M  KHUCIOPOACOJEPXKAIIUX OPraHUYECKUX BEIIECTB,
pelieHre OKCIEPUMEHTANBHBIX 33/a4 10 PACMO3HABAHMWIO OPTraHUYECKHMX BEIIECTB) C
coOnroieHreM TMpaBuil  0e30macHOro oOpalleHusi C BellecTBaMH M JJaOOPaTOPHBIM
o0opynoBaHueM, (OpMYIUPOBATH II€JIb HCCIEIOBAHMS, IMPEACTaBIATh B Pa3IU4HON (opme
pe3yIbTaThl SKCIIEPUMEHTA, aHATM3UPOBATD ¢ OIICHUBATH MX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOiroAaTh MpaBUiIa IKOJIOTUYECKH Ie1eCOO00pa3HOro MOBEAEHUs B ObITY M TPYAOBOU
JEATETbHOCTH B IEISIX COXPAaHEHHS CBOETO 3J0POBBS, OKPYKAIOMIEW MPUPOJHOW Cpembl U
TOCTIDKEHUS €€ YCTOWYHBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHYECKOTO JEHCTBHS Ha >KHBBIE OPraHWU3MBI OINPEICIEHHBIX
OPraHM4YeCKHUX BEIIECTB, MOHUMas cMbIci nmokazarens [1/1K;

aHAM3UPOBaTh  IEJECOOOPa3HOCTh  NMPHUMEHEHHS  OPTaHWYEeCKHX  BENIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIICCTBJIATH IIEJICHANPABICHHBIM TMOUCK XHUMHYECKOMH
nH(popMallUK B pa3iMYHBIX MCTOYHMKAX (HayuyHas M y4yeOHO-Hay4yHasl JUTepaTypa, CpelIcTBa
MaccoBoil uH(popMauuu, MHTepHET W Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
nHpopManuio, nepepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOW ydeOHOM
3a7a4en.

11 KIJACC

Hpe,ﬂMeTHHe pE3YIbTaThl OCBOCHHA KypcCa «0611135[ U HCOPraHUuYcCKas XuMUI»
OTpaXaroT:

C(bOpMI/IpOBaHHOCTI) HpeHCTaBHCHHfIZ 0 MaT€puajJlbHOM €IUHCTBEC MHPA, 3aKOHOMCPHOCTAX
M TI03HABA€MOCTH SIBJICHUM npupoapl, 0 MECTE W 3HAUYCHHUU XMMHHU B CUCTEMEC CCTCCTBCHHBIX
HAayK U eé poJjn B oOecrnieyeHU U YCTOI>'I‘II/IBOFO pa3BUTHA, B PCIHICHHUU l'IpO6J'ICM BKOHOFHQGCKOﬁ,
3HepreTquCKOﬁ u HHH.ICBOﬁ 6630HaCHOCTI/I, B Pa3BUTHUU MCAWULHHBI, CO3JaHHNH HOBBIX
MaTcpuraliosn, HOBBIX HCTOYHHKOB OHCPIuu, B obecneyeHnn paiuOHaJIbHOI'O
IIpUpOaAO0II0JIb30BAHU, B (1)OpMI/IpOBaHI/II/I MHUPOBO33PCHHA U O6H.ICI>1 KYJIBTYPBI UCJIOBCKA, a4 TAKIKC
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOCMY 310pPOBbBIO U HpHpOI[HOﬁ cpeac;

BJIAJICHUE CHCTEMOH XHUMHUYECKHX 3HaHHI>'I, KOTOpasa BKJIKOYACT: OCHOBOIIOJAraromine
MOHATHS — XUMHAYECKUMN 9JICMCHT, aTOM, AP0 aTOMa, U30TOIIbI, DJICKTPOHHAA 000J109Ka aroma, S-
v P d-atoMHBIE Op6I/ITaJ'II/I, OCHOBHOC H BO36y>K)1éHHOe COCTOSAHHA aToMa, FI/I6pI/II[I/138.I_II/I${
ATOMHBIX op6HTaneﬁ, HOH, MOJICKYJA, BAJICHTHOCTb, OJSJICKTPOOTPULATCIBHOCTD, CTCIICHDb
OKHCJICHHsA, XUMHWYCCKass CBiIA3b (KOBaHeHTHaH, HOHHAas, MCTAJIJINYCCKasd, BOI[OpO,I[HaSI),
KpucTallinuecKas peméTKa, XUMHUYCCKasg peaklusd, pacTBOpP, IJICKTPOJUTHI, HCIJICKTPOJIUTHI,
QJICKTPOJIUTHUYCCKAA  JUCCOHaIuA, CTCIICHb  JUCCOIIMAalliu, BO,Z[OpO,[[HLIﬁ IoKa3arTeiib,
OKHCIINTECIIb, BOCCTAHOBHTCIIb, TEIIOBOH 3(1)(I)CKT XUMHUYECKOMN pCaKknun, CKOPOCTb XUMHYSCKOM
pCaknuu, XUMHUYCCKOC PAaBHOBECUC, TCOpPUU U 3aKOHBI (TCOpI/ISI BHeKTpOHHTquCKOﬁ



quccouranuu, nepuoguyeckuil 3akon J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUS MAacChl BELIECTB,
3aKOH COXPAHEHHWs W MNPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUECKHH SI3bIK XUMHH,
MHMPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHMS NMPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC NPEACTABICHHUS O CTPOCHUU BEMIECTBA HA AaTOMHOM,
WOHHO-MOJIEKYJSIDHOM M HAJIMOJICKYJSIPHOM YpPOBHAX; NPEACTABICHHS O MEXaHU3Max
XUMHYECKUX PEAKIUH, TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, pAaCTBOpaX MW  JUCIEPCHBIX  CHUCTEMAX;
(haKkTOJIOTMYECKHUEe CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYICHHH M OE30MaCHOM HCIIOIh30BAHUH
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKOW JEATEIHLHOCTH YeJIOBEKa,
00IIMX HAYYHBIX MIPUHIIAIIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MPU3HAKHU MMOHATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, WCIOJB30BAaTh COOTBETCTBYIOIIME MOHSATHS MPU OMHCAHWHA HEOPTraHUYECKHX
BEILIECTB U UX IIPEBPAILCHU;

c(hOopMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIMKY JUISI COCTABIICHUS
dbopMya BEHIECTB U YpPAaBHEHUH XUMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHabHbIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTHh YMEHHUS OTPEEISTh BAJIGHTHOCTh U CTETICHh OKUCIICHHS] XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XMUMHUYECKOW CBs3W (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAITMIECKON pelETKH KOHKPETHOTO BEIECTBA;

chOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHUCHUMOCTH CBOWCTB BEIIECTB OT BHJA
XUMUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM U JTIOHOPHO-aKIENTOPHBII
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHI: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA MO UX
COCTaBy, XMMHUYECKHE PEaKIUHU MO Pa3JMYHBIM NMPU3HAKaM (YHUCITy W COCTaBYy pearupyroiux
BEIIECTB, TEIUIOBOMY J((EKTy peakiuu, HU3MEHEHUIO CTENeHEH OKHCICHUS JIIEMEHTOB,
00paTUMOCTH, y4YaCTHIO KaTajau3aropa M JPYTHE), CaMOCTOSTEIBHO BBHIOMpPATh OCHOBAHHS M
KPUTEPHUH JUISI KIacCU(UKAIIMKM U3y4aeMbIX BEIICCTB U XUMHYECKUX PEaKIIHA;

chOpMUPOBAaHHOCTh YMEHHUS pAaCKpbIBaThb CMBICI Tepuoanyeckoro 3akona JI. .
MenneneeBa ©  JACMOHCTPUPOBATH €TI0 CHCTEMATH3UPYIOIIYIO, OOBSACHHUTEIBHYIO |
MMPOTHOCTUYECKYIO ()YHKIINH,

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB M HOHOB
XUMHUYECKUX 3IJIEMEHTOB TepBOro—4eTBEpTOro mnepuosioB Ilepuommueckon cucremsr /JI.H.
MeneneeBa, UCHOJIb3ys MOHATUS «IHEPTreTUYECKUE YPOBHMY, «IHEPreTUUECKHE IOyPOBHM,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE IJHEPreTHUCCKHE COCTOSHHS
aToMay; OOBSCHATh 3aKOHOMEPHOCTH HM3MEHCHHS CBOWCTB XHMMHUYECKHX DJJIEMEHTOB M WX
COEMHEHUN 110 niepuoaaM u rpynnaM llepuonuueckon cucremst /. . Menzeneesa, BaJeHTHbIE
BO3MOJKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS MX AJICKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh yYMEHHUH: XapakTepu30BaTh (OMUCHIBATh) OOIIUME XUMHUYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE I'CHETUYECKOW CBS3U
MEXK1y HEOPraHUYECKUMHU BELIECTBAMU € IIOMOILBIO YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYITHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKiuii MoCpeaCTBOM COCTaBIICHHS AIEKTPOHHOTrO OanaHca 3TUX PEaKIfil; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBIEHUS HX IMOJHBIX M COKpAlIEHHBIX HOHHBIX YpPaBHEHWIi; pPEaKIIHii



TUAPOJIN3a; peakluil KOMIUIEKCOOOpa3oBaHus (Ha HpUMEpPE TUAPOKCOKOMIUIEKCOB IMHKA U
AIIOMHHUS);

cOPMHUPOBAHHOCTh yMEHHUSI OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4€ToM HX DSHEPreTHUYECKUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMHYECKON pPEaKIMu B 3aBUCUMOCTH OT Pa3jIMYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS IO BJIUSHUEM BHEIIHUX Bo3aercTBui (nmpunuui Jle [laTense);

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUYCCKUE PEAKIINH, JIGKAIIHE B OCHOBE
MPOMBIIIJICHHOTO TOJYYEHUs CEpPHOM KHUCIOThI, aMMHaka, oOIue Hay4dHbI€ MPUHIIUAIIBI
XUMHUYECKUX TPOMU3BOJACTB; IE€JIECOO00PA3HOCTh NPUMEHEHUsS HEOPraHWYeCKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3;

c(hopMUPOBAHHOCTh BJIQJICHHS CUCTEMOM 3HAHHUM O METOJIaX HAyYHOTO MO3HAHUS SBJICHHMA
NpUpoOJbl  — HAOMIOJEHUE, U3MEpPEeHHe, MOJCIUPOBAHUE, OKCICPUMEHT (peaibHBIA U
MBICJICHHBIN), UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHHUS MPUMEHATh ITH 3HAHUS TPU
AKCIIEPUMEHTAJIbHOM HCCJICIOBAHUM BEIIECTB U I OOBSACHEHHS XUMUYECKHUX SBIICHUH,
HMMEIOIINX MECTO B MIPUPO/IE, MPAKTUIECKOM IEATETHHOCTH YEeJIOBEKA M B TIOBCETHEBHOM JKU3HH;

c(hOopMUPOBAaHHOCTh YMEHHS BBISIBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSAMU U
MPEACTABICHUSIMUA JIPYTUX €CTeCTBEHHO-HAYYHBIX TMPEAMETOB i 0o0jiee  OCO3HAHHOTO
MMOHUMAaHMsI MAaTePUAITLHOTO €ANHCTBA MHUPA;

c(hopMUPOBAHHOCTh YMEHUS MPOBOUThH PACUETHI: C UCIIOJIH30BAHUEM MMOHITUH «MacCOBast
JIOJISI BEIIECTBA B PACTBOPE» M «MOJISIpHAST KOHIIEHTPAIIUS»; MAacChl BEIECTBA WM 00bEMa raza
10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe WU 00BEMY OJIHOTO M3 YYACTBYIOIINX B PEAKITUU
BEIIECTB; TEIJIOBOTro 3(pdexTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTelNs paCTBOPOB KUCIOT
W IIeJouYeld ¢ M3BECTHOM CTEIMEHBIO AMCCOIMAIMU; Macchl (00BEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTA PEaKLMH, €CIA OJHO U3 UCXOJHBIX BEIIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MacCOBOW JIOJIEH pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE (MMEET MPUMECH); AOJHU
BBIXOJIa MPOJIyKTa peakiuu; 0ObEMHBIX OTHOILIEHUH ra3oB;

c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIBHO IUIAHUPOBATh U NMPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TIPOBEICHUE peakluii HIOHHOTO 0OMeHa, OATBEPKICHINEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIICHNE CPElbl PACTBOPOB BEIIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YE€HHUE BIIMSHUSA pPa3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW peakIiH, pelIieHue
AKCIEPUMEHTAJIBHBIX 3a/a4 1Mo TemaMm «Metamib» U «Hemeramib») ¢ coOI0IeHUEM MPaBUI
Oe3omacHOro oOparieHusi ¢ BemiecTBaMu U JabopaTopHbIM 00OpynoBaHUEM, (BOPMYIHPOBATH
Lelnb HCCIAEAOBaHUS, TMPEICTAaBIATh B pa3NuyHON (opme pe3ynpTaThl HIKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTb;

chOpMUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUIia MOJIb30BAHUS XUMHUYECKOU MOCYI0N U
nabopaTopHbIM 000pyIOBaHKEM, OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHUHM C WHCTPYKIHSIMHU
[0 BBHINOJHEHUIO JAaOOPATOPHBIX XUMHYECKHX OIBITOB, S5KOJOTHYECKH IIeIecCO00pa3HOro
MOBEACHUA B OBITY M TPYIOBOH JEATEIHHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBBA,
OKpYXarollled MPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABaTh
ONAaCHOCTh TOKCHYECKOTO JEWCTBUSI Ha KUBbIE OPraHU3Mbl ONPEIEIEHHBIX HEOPraHMYECKHX
BEILIECTB, MOHMMas cMblica nokazarens [TK;

chOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH II€JIEHANIPABICHHBIN MOWCK XHUMHYECKOU
nH(boOpMallUd B pa3jMYHBIX MCTOYHMKAX (HayyHas M y4deOHO-Hay4dHas JUTepaTypa, CpelacTBa
MaccoBoil uH(popManuu, MHTepHET W Apyrue), KPUTUYECKH aHATU3UPOBATh XUMHYECKYIO
nH(popMaInIo, epepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C TMOCTAaBICHHOW y4yeOHOU
3a7a4ei.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
IIpeaMeT OpraHMecKOi XUMHIH. http://school-collection.edu.ru/
11 Teopus cTpoeHUsI OpraHUYECKUX 8 1
coenuHeHuit A. M. byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
21 IpenenbHbIe yriaeBOAOPOIBI — 5 http://him.1september.ru/
' QJIKaHBI, IUKJIOAIKAHBI
25 HenpeenbHble YrIeBOA0POIBI: 14 0 1 http://pedsovet.org/
' QJIKEHBI, aJIKaIUCHbI, aJTKHUHbI
ADOMATHIECKHE VITIEBOIODOIEL http://www.uroki.net/ - UROKI.NET.
23 Y yr 0po1 8 1
(apeHnsr)
TTpHpO;THbIE HCTOUHHKH http://festival.1september.ru/subjects/4/ -
2.4 4
YTJIEBOJOPOIOB U UX IepepaboTka
T aOTeHMIPOH3BO/THEIE http://som.fsio.ru/subject.asp?id=10000755
2.5 4 1
YIJI€BOIOPOJOB
Hroro no paszneny 35
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http://him.1september.ru/
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http://www.uroki.net/%20-%20UROKI.NET
http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755%20

Paznen 3. Kuciiopoacoaep:xamnue opranu4eckue coeJuHeHNs

3.1 Criuprel. denon 11 1 1 http://www.alhimik.ru/
KapOoHHIIbHbIC COC/IMHEHHS: http://www.chemistry.narod.ru/
3.2 anbJeruipl U ketoHsl. KapOoHoBbIE 21 1

kucinoTel. CroxxHbie 23gupsl. JKups

http://hemi.wallst.ru/

3.3 VraeBoasl 9 1

Hroro no pazneny 41

Paznea 4. A3orconepskanye OpraHnyecKkue coeIuHeHus

http://www.college.ru/chemistry/ -

4.1 AMuHBI. AMUHOKHACIIOTHI. beku 12 1 2

Hroro mo pazgeny 12

Pasnen 5. BbicokoMoJieKy/JIsIpHbIE COeINHEHUS

5.1 BricokoMoeKyIIpHbIE COCTUHEHUS 6 1 1 http://www.chemistry.ssu.samara.ru/

Hroro mo pazaeny 6

OBIIEE KOJJMYECTBO YACOB I1O

I[TPOTPAMME 102 0 !
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11 KVIACC

N HauMeHnoBaHUue KoaunuecTBO 4acos
0
/ pPa3aejioB H TEM B KOHTpoﬂ],}n,le HpaKanecxue 3JIeKTp0HHbIe (HH(l)pOBLIe) 06pa30BaTeJII>HI)Ie PECYPCHI
n/n cero
NporpamMmbl padoThI padoTsI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue aToMa.
[Tepuonnueckuii
3aKOH U
Ileprognueckas
1.1 p 9 http://www.informika.ru/text/database/chemy/Rus/chemy.html
cucreMa
XUMHUYECKUX
anemenTtoB /l. W.
Meunneneena
Crpoenue
BEIllECTBA. )
1.2 11 1 http://www.edu.yar.ru/russian/cources/chem/
Mmuoroo6pasue
BEILECTB
XUMHAYECKHE
1.3 19 1 3 http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
peakuuu
Utoro no pazneny 39
Paznen 2. Heoprannyeckasi XuMusi
http://www.chemistry.narod.ru/
2.1 Hemeraiuisl 31 1 3
http://hemi.wallst.ru/
2.2 MeTtanisl 23 1 2
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Paznen 3. XumMus 4 KU3HL

Mertoapl 1103HaHUS B

3.1 XUMUN. XUMUS U 9 http://www.chemistry.ssu.samara.ru/
JKU3Hb
Wroro mo pazueny 9
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOT'PAMME
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YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYUEHUKA
» Xumus, 10 knace/ T'abpuensia O.C., Octpoymon U.T'., CiagkoB C.A., AKIIHOHEPHOE
obiectBo «M3marenbcTBo «IIpocBerieHue»
» Xumus, 11 xmace/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., JIéskun A.H.,
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. http://www.alhimik.ru.

[Ipencrasnens! cnegyronye pyopruKku: COBEThl a0UTYPUEHTY, YUUTEII0 XUMUH, CTIPABOYHUK
(ouenb OoJibiias MOAOOPKA TAOJIUIl U CIIPABOYHBIX MAaTEPUAIIOB), BECEnasi XUMHsI, HOBOCTH,
OJINMITUAbI, KYHCTKaMepa (MHOTO UHTEPECHBIX UICTOPUUECKUX CBEICHUH ).

2. http://www.hij.ru/.

Kypnan «XuMus ¥ )KU3Hb» 3aHUMATEJIBHO PACCKa3bIBAE€T O MHTEPECHOM B HayKe U MHUpPE, B
KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html.

DNEeKTPOHHBIN KypHaT «XUMUKH U XUMUS», B KOTOPOM INPEACTABIECHBl HHTEPECHBIE OTBITHI 10
XUMHH, TIO3BOJIAIONINE YBII€Ub YUal[UXCsl SKCTIEPUMEHTAIBHOMN YacThIO MTpeIMETa.

4. http://c-books.narod.ru.

BceBo3morkHas nureparypa no XUMHUH.

5. http://1september.ru/.

B xypHane npeacTaBieHo 00JIbIIOE KOJTMUECTBO PabOT ydalIuxcsi, B TOM 4UcCie padoT
HCCIIEIOBATENIbCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya.

Bcepoccuiickuii MKOJBHBIN TOPTA CO CCHUIKaMU Ha 00pa30BaTeNIbHBIE CAaHUThI 110 XUMHH.

7. www.periodictable.ru.

COopHuUK cTaTeil 0 XUMUYECKUX JIEMEHTaX, WTIOCTPUPOBAHHBIN OMTMCAHUEM SKCIIEPUMEHTOB.
8. http://resh.edu.ru/.

Poccuiickas sneKTpoHHas MIKOJIA, B KOTOPOH MpeACcTaBlIeHbl HHTEPAKTUBHBIE YPOKH 0a30BOTO
YPOBHS JJ1sl y4eHUKOB 8—11 KJ1accoB ¢ MCIIOJIB30BAHUEM BUJICOPOJIMKOB, HHTEPAKTUBHBIX
3aJIaHui 1 ynpakHeHui, 3D-moaenei.

9. http://www.chemnet.ru.

[Topran ¢pyHaaMeHTanbHOrO XUMHYECKOro 00pazoBanus Poccun, KOTOPBIN BKITIOYAET
COBOKYITHOCTH HH(OPMAIIMOHHBIX PECYPCOB 10 XUMUU (00pa3oBaHue, HAyKa, TEXHOJIOTHUSA);
peiaet mpodieMy ObICTPOTO U HA/ICKHOTO JIOCTYIA K OTEYECTBEHHBIM U 3apyOeKHBIM
MH(OPMALIMOHHBIM caiiTaM 1o XxuMuH. CoJIep>KUT MHOTO BUICOJEKIIUM K KypcaM OpraHu4ecKon
U OOLIEH XUMUH.

10. http://fcior.edu.ru.

ITpoexT penepanbHOTO HIEHTpa HHPOPMATMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIOP)
HampaBJIeH Ha paclpoCTpaHEHHE HIEKTPOHHBIX 00pa30BaTEeNIbHBIX CEPBUCOB 110 BCEM
peaMeTHBIM oOnacTsaM. Brirtoyaer TecThl, pacu€THbIE 3aauu, BUJICOPOIUKH, HHTEPAKTHBHbIE
3aJlaHUs Pa3HOTO YPOBHS CJIOKHOCTH.

HNutepHeT-pecypcesl.

http://chem.reshuege.ru/ - Peury EI'D mo xumuu. O6pa3oBaTenbHbIil HOpTa i

MOArOTOBKH K dK3aMEHAM

http://www.edu.ru/ - ®enepanbhsrii nopran «Poccuiickoe oOpa3zoBaHme
http://window.edu.ru/ - Equaoe okHO A0CTyma K 00pa3oBaTebHBIM pecypcam
http://school-collection.edu.ru/ - Equnas xoyuiekius muppoBbIx 00pa3oBaTeIbHBIX

pecypcoB

http://fcior.edu.ru/ - ®enepanbHblil HEHTP HHPOPMALIMOHHO-00PA30BATEILHBIX PECYPCOB






