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INOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamMma mo XuMuM Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHus pa3pad0TaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit deneparuny,
TpeOOBaHUN K pe3ynbTaTaM OCBOCHHs QeaepalbHOH 00pa30BaTEebHON IPOTPaMMBbI  CPEIHETO
obmero OOpazoBanusi (POII COO), mnpencraBieHHbIX B DeaepanbHOM ToCyIapCTBEHHOM
obpazoBatensHOM crapaapre COO, c¢ yuérom Konuenmuu npenogaBaHus y4eOHOrO TNpeaMeTa
«XuMus» B 00pa3oBaTenbHbIX opranm3anusax Poccuiickoii deneparuu, pealins3yonmx OCHOBHBIE
o0Opa3oBaTenbHbIE MPOrPAaMMBbI, U OCHOBHBIX MONOXKEeHUH «CTpaTeruu pa3BUTHS BOCIHUTAHUSA B
Poccuiickoit ®enepanuu Ha nepuona a0 2025 roxa» (Pacmopspkenue [paBurensctBa PO ot 29.05.
2015 Ne 996 - p.). Xumust Ha ypoBHE YIITyOJIEHHOTO N3yYEHHUS 3aHUMAET BaKHOE MECTO B
CHUCTEME ECTECTBEHHO-HaydyHOTO oOpaszoBanms ydammxcs 10—11 kmaccoB. M3ydenuwe mnpeamera,
peanusyemoe B yciaoBusAx AuddepeHIInpOBaHHOTO, MPOGUILHOTO 00y4YeHUs, IPU3BAHO 00ECIIEUNTh
00111e00pa30BaTeNbHYI0 U OOIIEKYIBTYPHYIO TIOJITOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOUMYIO IS
aJanTanuyu UX K OBICTPO MEHSIOMIMMCS YCIOBHSM JKHU3HH B COIUYyME, a TaKXkKe IS TPOAOKCHUS
o0ydeHHUsl B OpraHU3AIMIX MPOPECCHOHATBHOTO 00pa30BaHUsl, B KOTOPBIX XUMHUS SIBISIETCS OJHON
13 IPUOPUTETHBIX TUCITUILINH.

B mporpamMMe mo xumuu HazHaYeHHUE TpeaMeTa «XUMHEs MOTydaeT MOoAPOOHYI0 HHTEPIPETAIUIO
B COOTBETCTBUU ¢ ocHoBomojararonumu mnonoxeHusMu GI'OC COO o B3anMo00yCIOBICHHOCTH
LeJe, collepKaHus, pe3yIbTaToB 00y4YeHHUs U TPeOOBaHUI K YPOBHIO ITOATOTOBKH BBITYCKHUKOB.
CBHIETENHCTBOM TOMY SIBJISIFOTCS CJICAYIOIIUE BBIMOIHIEMbIE TIPOrPaMMOi 110 XUMUU (YHKIIUH:

- UH(POPMAIIMOHHO-METOANYECKasl, peaiu3alns KOTOpoi oOecreyrBaeT MoidydeHHe MpeCcTaBlIeHUs
0 LeNsX, COAEp)KaHUM, oOmiei crparernu OOy4deHHs, BOCIUTAHHUS M Pa3BUTHI OOYYaIOUIMXCS
CpeICTBaMU MPEIMETa, U3Yy4aeMOT0 B paMKaX KOHKPETHOTO MPOoQuIis;

- OpraHU3alMOHHO-TUIAHMPYIOIAs, KOTopas MpeIycMaTpuBaeT OMpeielieHue: MPHHIIUIIOB
CTPYKTYpUPOBAHUS U TOCIEAOBATEIHHOCTH HW3YyUEHHUs y4eOHOro MaTepuala, KOJWYECTBEHHBIX W
KAaueCTBEHHBIX €r0 XapaKTepUCTHUK; MTOJAX0/I0B K ((OPMUPOBAHUIO COACPKATEIHLHON OCHOBBI
KOHTPOJISI U OILICHKH 00pa30BaTENIbHBIX JOCTHXKEHUN 00yJaroluXcsi B paMKaX UTOrOBOM aTTecTaluu
B (hopMe eNMHOr0 roCy1apCTBEHHOI0 AK3aMeHa [0 XUMUHU.

[Tporpamma asist yriyOGinE€HHOTO U3yUEHUS XUMHHU:

- yCTaHaBIMBAET WHBAPHAHTHOE IMPEIMETHOE COJEpKaHue, 00s3aTeNbHOE IS U3y4eHHUS B paMKax
OTJENBbHBIX MPOUICH, MPeaycCMaTpUBaeT paclpe/elieHne U CTPYKTYPHpPOBAHHE €ro MO Kiaccam,
OCHOBHBIM COJIep KaTeIbHBIM JTMHHSIM/pa3iesiaM Kypca;

- 1aét mpUMEpHOE pacrpeeNieHue yueOHOTr0 BPEMEHH, PEKOMEHIyeMOTO /ISl H3y4eHUs] OTACIbHBIX
TeM;

- IpeiaraeT MPUMEPHYIO MOCJIE0BATEIbHOCTh U3yYeHUsl y4eOHOro MaTepuaia ¢ y4€ToM JOTHKU
MOCTPOCHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3CI;

- 1aéT METOIMYECKYI0 MHTEPIIPETALIMIO LIeieil U 3a7au U3ydeHHsl MpeMeTa Ha YriyOJaEéHHOM ypOBHE
C y4€TOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CpEIHEro o0IIero o0pa3zoBaHus, ColepKaTeIbHON
XapaKTePUCTUKHU TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOSHUS OCHOBHOW 0Opa30BaTENbHON MPOTrpamMMbl
cpenHero obmiero oopa3oBaHus (JINYHOCTHBIX, METAMIPEIMETHBIX, MPEAMETHBIX), & TAKKE C YIETOM
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHBIX IEHCTBHI OOYUYAIOMIErocsi MO OCBOCHUIO COJIEPKAHUS
mpeaMera.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOTpamMMe MO XUMHUHU MPEIyCMOTPEHa MPEEMCTBEHHOCThH C
oOy4eHHMEM XHMHH Ha YPOBHE OCHOBHOTO 0oO0Imero oOpaszoBaHus. 3a MpejeaMH YCTaHOBJICHHOM
MPOrpaMMOi TI0 XUMHUHU 00s13aTeILHON (MHBAPHUAHTHOM ) COCTABJISIONICH COIEpKaHUs YIeOHOTO
npenMera «XUMHUS» OCTa€TCs BO3MOXKHOCTH BBHIOOpa €ro BapHaTUBHOM COCTaBIAIONIEH, KOTOpas
JIOJKHA OTIPEIENIATHCS B COOTBETCTBUU C HAMPABICHHEM KOHKPETHOTO NMpoduiist 00yueHusl.



B cootBerctBUM ¢ koHuentyaibHbMU TonoxkeHussMu OPI'OC COO o Ha3HAUYEHUU MPEAMETOB
0a30Boro W yrayon€éHHOTO ypoBHEW B cucteme AuddepeHInpOBaHHOTO OOYUYEHUS Ha YpOBHE
cpemHero oOmiero oOpa3oBaHUs, XUMHUS Ha YPOBHE YriayOJEHHOTO H3yYeHHsI HaNpaBJIeH Ha
pealin3aluio IPEeeMCTBEHHOCTH € MOCJIEAYIONMM 3TArloM MOJYYeHUsS XUMUYECKOro 00pa3oBaHUs B
pamMKax H3y4eHHs CIEHUANbHBIX ECTECTBEHHO-HAYYHBIX M XMMHMUYECKHUX IUCLUIUIMH B BY3aX M
OpraHM3aIysIX CpeHero NpohecCUuOHaTLHOTO 00pa30BaHUsl.

B 310l cBsi3M M3ydyeHHUE IpeaMeTa «XUMUsS» OPUEHTUPOBAHO IIPEUMYIIECTBEHHO HA paCIIupPEHUE
U yrayOlieHHe TEeOpeTHYeCKOM W IMPaKTHYECKOW TIOATOTOBKM OOYYaIONIMXCs, BBIOPABIIMX
onpeAenéHHbld NMpoQuiib 00YYeHHS, B TOM YHUCIIEC C MEPCHEKTUBON MOCIEAYIONIET0 MOMydeHUs
XUMHUYECKOTO 00pa30BaHUs B OpraHU3aNMsIX MpodeccuoHanbHOTO oOpazoBanus. Hapsay ¢ atuMm, B
ceere TpeboBannit PI'OC COO «k mIaHUpPyeMBIM pe3yibTaTaM OCBOCHHUs (eaepaabHOM
00pa3oBaTebHON MTPOTrpaMMBbI CPEIHETO 00IIIEero 00pa30BaHUs U3yUEHUE TIPEAMETa « X UMHSI
OpPUEHTHPOBAHO TaKXe Ha pellIeHUe 3a/1a4 BOCIUTAHUS U COIMAILHOTO Pa3BUTHUS 00yJaroIuXcs, Ha
(dbopMUpOBaHHE Y HUX OOIICHHTEIUICKTYAIbHBIX YMEHUH, YMEHUN pAllMOHATN3AlMN Y9eOHOTo Tpyia
U 00OOMIEHHBIX CIIOCOOOB JEATENBHOCTH, HWMEIOIIUX MEXIUCIUTUTMHAPHBINA, HaIIpeIMETHBINA
Xapakrep.

CocrapnsromuMu  nipeiMera  «XUMHS» Ha YpPOBHE YIIyOJNEHHOTO M3Y4YCHHS  SBISIOTCS
yray0onéaaple Kypchl — «Opranumdeckas xumus» u «OOmas m HeopraHudeckas xumus». [lpu
OTNpeeNiEeHU! TMOJXO0A0B K OTOOpY M CTPYKTYpPHOM OpraHu3allMd COJIEP)KaHUS STHX KypcoB B
porpamMMme 1o XUMHH 3a 0CHOBY pHuHATHI mojiokeHuss PI'OC COO o paznuuusx 6a30BOro u
yray0ia€HHOTO YpoBHEW u3yueHus npeamera. OCHOBY cojepikaHus KypcoB «OpraHudeckas XuMuUs»
n «OO0mas u HeopraHMYecKass XUMHUS» COCTaBISET COBOKYIMHOCTh MPEIMETHBIX 3HaHUN U YMEHH,
OTHOCSIIHUXCS K 0a30BOMYy YpOBHIO H3Y4YCHHsI NpeaMeTa. JTa CHUCTeMa 3HAaHUW MOoJydaeT
OINpEAEIEHHOE TEOPETUYECKOE JONOJHEHHUE, IO3BOJIAIOIIEE OCO3HAHHO OCBOUTH CYLIECTBEHHO
OonpHii 00BEM (HaKTOIOTHUECKOTO MaTepuaa.

Tak, Ha yrmyOn€HHOM YpOBHE M3yYEHHUs TpeaMmeTa oOecredeHa BO3MOKHOCTh 3HAYUTEIBHOTO
yBeuueHus: 00bEéMa 3HAHUNW O XUMHUYECKUX DJIEMEHTAaX W CBOICTBaX HMX COEIUHEHHI Ha OCHOBE
paciidpeHuss W yriayOneHus TNpeACTaBIEHUN O CTPOCHHHM BEIIEeCTBA, XHWMHUYECKOW CBA3U H
3aKOHOMEPHOCTSX MPOTEKAHUS PEaKIMii, pACCMAaTPUBAEMBIX C TOUKHU 3PEHUSI XUMUYECKON
KMHETUKH U TepMoAuHaMuku. M3ydyeHue mnepuonnyeckoro 3akoHa u Ilepuoanueckoit cuctembl
XUMHYECKHUX JJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX IMPEACTABICHUSIX O
CTPOCHHH aTOMa.XUMHUYECKasl CBSA3b OOBSICHIETCS C TOUKH 3PCHHS YHEPTeTHUSCKUX U3MEHEHHN TPU
e€ 00pa3oBaHUU U Pa3pyIICHUH, a TAKKE C TOYKH 3PEHHUS MEXaHU3MOB €€ oOpaszoBaHus. M3ydeHue
TUTIOB PeaKIHid JOMOIHIETCS (POPMUPOBAHUEM MPEIICTABICHUA 00 IIEKTPOXUMUYECKUX IMPoIleccax
U JIEKTPOJIU3E PACIJIaBOB M paCTBOPOB BelllecTB. B Kypce opraHnueckoit XMMHUU MTPU PaCCMOTPEHHUU
PEaKIMOHHON CIIOCOOHOCTH COEAMHEHUHN yAeNseTcss 0c000€ BHUMAHUE BOMpPocaM 00 3JIEKTPOHHBIX
s¢dekTax, 0 B3aMMHOM BIMSHUHM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaxX PeaKIlHii.

Oco0oe 3HaYeHHE UMEET TO, YTO Ha COJIepKaHHEe KYPCOB XUMHUHU YTITyOJIEHHOTO YPOBHS U3y4eHUS
JUISL  KJacCOB  ompeaenéHHoro mnpoduis (IrIaBHBIM 00pa3oM Ha WX CTPYKTYpy H  XapakTep
JIOTIOTHEHUW K OOIIed CUCTeMe MPEeIMETHBIX 3HAHWW) OKA3bIBAIOT BIHMSHHE CMEXHBIC MPEIMETHI.
Tak, Hanpumep, B colepKaHUM MpeaMeTa s KJIACCOB XMMHUKO-(PHU3HUECKOro mpoduiis Ooiblioe
3HaueHUE OYAYT UMETh IJIEMEHTHI YIeOHOT0 MaTepuana o oomieit xumuu. [lpu u3ydeHnn npeamera
B JJAHHOM CJIy4ae akKIeHT OyJeT clelaH Ha OOIIHOCTh METOJOB IO3HAHWsS, OONIHOCTh 3aKOHOB H
TEOpUi B XUMHHU U B (PU3HUKE: aTOMHO-MOJIEKYJISIpHAs Teopus (MOJIEKyIIsIpHasi TEOpUsl B
¢u3uKe), 3aKOHBl COXPAHEHHS MacChl U DHEPruM, 3aKOHbl TEPMOAMHAMMKH, OJJIEKTPOJIN3A,
MIPEJICTAaBICHHS] O CTPOEHUU BELIECTB U JIPYTOE. B 1o ke BpeMs B coaep>KaHUU IpeaMeTa s
KJIACCOB XMMHUKO-OMOJIOTHYECKOT0 Mpoduiiss OONbIINN yIeIbHBIH Bec OyneT MMETh OpraHuyYecKas
xumus. B 9TOM citydae mpenocTaBisieTcsi BO3SMOXKHOCTD Uit 00jiee OOCTOSTEIBHOTO PAaCCMOTPEHUS



XUMHUYECKON OpraHM3allii KJICTKH KaK OMOJOTHMYECKONH CHCTEMBI, B COCTaB KOTOPOW BXOMAT, K
IpUMepY, TaKUe CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIUIH]IbI, OCJIKH, YTI€BObl, HYKICHUHOBbIE
KHUCJIOTHI U Jipyrue. IIpu 3ToM 3HaHUS O cOCTaBe M CBOMCTBAX MPEACTaBUTEIEH OCHOBHBIX KJIACCOB
OpPraHMYECKUX BEILIECTB CIYXaT OCHOBOHM Ui HM3yY€HHUs CYIIHOCTH IpoleccoB (OTOCHHTESA,
JbIXaHHUsI, MUILEBAPEHUS.

B mnane ¢opmupoBaHHs OCHOB HAay4yHOTO MHMPOBO33PEHHs, OCBOCHHUS OOLICHAyYHBIX METOOB
MMO3HAHMS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX 3HAHUM U3ydYeHHE TIPeIMeTa «XUMHUS» Ha
yriayOIEHHOM yPOBHE OCHOBAHO HAa MEKIPEIMETHBIX CBS3SIX C yUCOHBIMU MPEIMETaMH, BXOASIIUMU
B COCTaB IMpeIMETHbIX obnacteii «EcTecTBeHHO-Hay4HblEe NpeaMeTb», «Marematuka u
nHpopMaTukay U «PycCKui A3BIK U JINTEpATypay.

[Ipu n3ydyenun yueOHOro mpenmMera «XuUMHUS» Ha YIIIyOJEHHOM YpOBHE TaKkKe, Kak Ha YpPOBHE
OCHOBHOTO W CpeaHero olmiero oobpa3oBaHus (Ha 0a30BOM YpOBHE), 3agavyeil MEepBOCTETICHHOMN
3HAYUMOCTH SIBJISIETCS (POPMUPOBAHNE OCHOB HAYKH XUMHUH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHHUS, IPAKTHUUECKON NEATENbHOCTH YEIOBEKAa U OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyIbTypbl. PemieHue 3Tol 3amadn Ha yriayOJaEHHOM YpOBHE HM3YUCHHUs IpeaMeTa Mpernoiaract
peanu3alnio TaKux Iesen, Kak:

- (dopMupoBaHHE TIPEICTABICHUI: O MaTepUaIbHOM EIMHCTBE MHpa, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SIBIIEHUN MPHUPOABI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ Benyllen
poiiu B 0OecreyeH yCTOMUMBOIO pa3BUTHUS YEIOBEUECTBA: B PEUICHUH MPOOJIeM 3KOJIOrMYECcKOil,
SHEPreTUYECKON U MUIIEBOW O€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3/IaHUU HOBBIX MaTEpUaJIOB,
HOBBIX HCTOYHHMKOB OHEPrud, B OOECIEUEHUH PALUOHAIBHOTO TMPUPOJONONb30BAHUS, B
(GbopMHUPOBAaHMM MHPOBO33PEHUS U OOHIel KyJIbTYphl UeNOBEKa, a TakKkKe HKOJIOTMYECKU
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM Cpee;

- OCBOCHME CHUCTEMbl 3HAHWH, JIEKAILUX B OCHOBE XMMHYECKOW COCTABJSIOLIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa: QyHIAMEHTAIBHBIX TOHATHN, 3aKOHOB M TEOPUN XHMHUH, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHMM BEIIECTBA HA PA3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaIMOJIEKYJIIPDHOM, O TEPMOJAMHAMUYECKUX W KHHETHUYECKMX 3aKOHOMEPHOCTSIX NPOTEKaHUs
XUMHUYECKHUX PEaKIIHii, 0 XUMHUUYECKOM PaBHOBECUH, PACTBOPAX U TUCHEPCHBIX CUCTEMAaX, 00

OOIIMX HAyYHBIX MPUHLIUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

- (opmupoBaHue y O0OydJalOIMMXCS OCO3HAHHOTO IIOHUMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHWWA N7 OOBSCHEHUS KIIOUEBBIX HJEH W MpOoOJeM COBPEMEHHOW XUMUH, IJIs
OOBSICHEHUS ¥ POTHO3UPOBAHUS SIBICHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO

MPUPOAY; TPAMOTHOTO PEIICHUs MPOoOJieM, CBSA3aHHBIX C XUMHUEH, MPOTHO3MPOBAHUS, aHAIH3a U
OLIEHKH C MO3UIIMI HKOJIOTHUECKON Oe3011aCHOCTH MOCIIEICTBUI OBITOBON M MPOU3BOICTBEHHOMN
NEATEIbHOCTH YEJOBEKA, CBSI3aHHOM C XMMHYECKMM IPOU3BOACTBOM, MCIOJb30BAaHUEM U
nepepaboTKON BEIIECTB;

- yriyOJjeHue MpeACcTaBlIeHUH O HAyYHBIX METOJax MO3HaHMs, HEOOXOIUMBIX Ui MPHUOOPETEeHUs
YMEHHI OpUEHTUPOBATHCSA B MHUPE BEIIECTB U OOBSICHEHUS] XUMHUUECKUX SIBJICHUN, UMEIOIIHUX MECTO
B IIPUPOJIE, B TPAKTUYECKON JEATEIbHOCTH U MIOBCETHEBHON KU3HMU.

B mutane peanuzanuu mepBOOYEpEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOMUX (YHKIUH [EIOCTHOU
CHCTEMBI CpeqHero oouiero oOpa3oBaHHs NpPU U3YUYEHUH MpenMeTa «XUMHS» Ha YriayOJIEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKE IENIU U 3a]a4H, KaK:

- BOCMNHUTaHWE YOEXKJAEHHOCTH B TMO3HABAEMOCTU SIBIICHUW MPHUPOMABI, YBAKEHUS K TPOIECCY
TBOpPUYECTBAa B O0JIACTH TEOPETUYECKUX W TPUKIAIHBIX HCCIENOBAaHUN B XUMHH, (popmupoBaHUE
MHPOBO33PEHHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

- pa3BUTHE MOTHBAalMd K OOYYeHHI0O U TIO3HAHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJI U
CaMOBOCITUTaHHUIO HA OCHOBE YCBOEHHUSI 00IIEYEeIOBEUECKIX IEHHOCTEH;



- Pa3sBUTUC TMIO3HABATCIIbHBIX HWHTCPCCOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX CHOCO6HOCT€I>1
oOyvaroruxcsi, (GopMUpPOBaHME Yy HHUX CO3HATEIBHOTO OTHONICHUS K CaMOOOpPa30BaHHUIO H
HETIPEPHIBHOMY OOpa30BaHMIO KaK YCIOBHUIO YCIEHTHOM MpodeCcCHOHATBHONM M OOIIEeCTBEHHON
NesITeIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3J0POBOM 00paze
KU3HU;
- (hopMupoBaHNE YMEHUI 1 HaBBIKOB Pa3yMHOT'O IPUPOAONOIb30BAHNUS, PA3BUTHE SKOJIOTUIECKOM
KYJIBTYPBI, MPUOOPETEHHE OMBITA OOIIECTBEHHO-TIOIE3HOM IKOJIOTHUECKOM IeATEIHHOCTH.

OO11ee 4ncI0 4acoB, MPEIYCMOTPEHHBIX JJIS U3YYEeHUSI XUMUU Ha
yri1yOJIeHHOM ypOBHE cpeaHero ofriero odpasoBanus, cocrasiser 204 yacos: B 10 kiacce — 102
yaca (3 yaca B Hegenio), B 11 kiacce — 102 yaca (3 yaca B Heaenio).

COJAEPKAHUE OBYUEHMUASA
10 KIIACC
OPITAHUNYECKASA XUMUA
TeopeTnyeckne 0CHOBbI OPraHUYECKOl XUMHH.

[IpenMer u 3HAYEHHE OPTAHMYECKON XWMUH, MPEACTABICHHE O MHOTOOOPAa3UU OPTaHUYECKUX
COCTUHEHU.

DJEKTPOHHOE CTPOEHHE aTOMa YIJIepoJia: OCHOBHOE M BO30OYKIEHHOE cocTosiHUS. BaneHTHbIe
BO3MOXXHOCTH aTOMa Yriiepoja. XHUMHYEcKas CBA3b B OPraHUYEeCKUX COETUHEHHSX. THIIbI
rUOpUIM3AIMM aTOMHBIX opOuTanel yriepona. MexaHW3Mbl 00pa30BaHUS KOBAJCHTHOW CBS3H
(oOMEHHBIN U JOHOPHO-AKIIENTOPHBIN). THITBI IEPEKPHIBAHKS aTOMHBIX OPOUTANICH, G- U T-
cBsi3u. OuHapHAas, JBOWHAS U TpoliHas CBs3b. CIOCOOBI pa3phiBa CBSA3EH B MOJIEKYJIaX PraHUYeCKHX
BemiectB. [loHsTHE O CBOOOAHOM pagukane, HyKiIeo(uae u dIeKTpodue.

Teopus ctpoeHus opranndeckux coeauHeHnii A.M. byTinepoBa 1 cOBpeMEHHBIE IIPEACTABIECHUS O
CTPYKType MOJIEKYJ. 3HAYCHHE TCOPHH CTPOCHHSI OPraHMYECKUX COCTUHEHHI. MOJEeKyIspHbIE U
CTpyKTypHBIE (opMyIibl. CTpyKTYpHBIE (POPMYJIbl pa3IMYHBIX BUJIOB: pa3BEPHYTas, COKpallEHHAas,
ckenetHas. M3omepus. Bunbl uzomepun: CTpykTypHasi, IpOCTPAaHCTBEHHAs. DIEKTPOHHbBIE 3D (PEeKThI
B MOJICKYJIaX OPTaHUYECKUX COCAMHEHHUH (MHIYKTUBHBIN U ME30MEPHBIN A (DEKTHI).

[IpenacraBnenne o xiraccupukamuu opraHudeckux BemiecTB. [loHATHE O GYHKIMOHATBLHOMN
rpynne. ['omonorusi. ['omonormueckue psaael. CucTtemMaTnueckas HOMEHKIIATypa OPraHUYeCKUX
coequHenuil (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX PEACTABUTEIEH.

OcoOeHHocT W KiacCUpUKALUA OpPraHUYecKuX peakiuil. OKUCIUTEThHO-BOCCTAHOBUTEIHHBIE
pEaKiuy B OPraHuYECKON XUMUH.

DKCriepUMEHTAIbHBIE METO/Abl HM3YyY€HHUs BEUIECTB M WX TPEBpAIlCHUN: O03HAKOMIJICHHE C
oOpa3aMi OpraHMYECKHX BEIIEeCTB M MaTepuajaMH Ha HUX OCHOBE, OIBITHI IO IMPEBPALECHUIO
OpPraHMYECKUX BEILECTB MpPU HarpeBaHuU (IJIaBlIeHUE, OOYIIIMBAaHUE U TOPEHUE), KOHCTPYHUPOBaHUE
MojieJIeil MOJIEKYJT OPraHUYECKUX BEIECTB.

YrieBoaopoasl.

Anxansl. ToMonormueckuid psifi ankaHoB, oOmas Qopmyna, HOMEHKIATypa W H30MEpHsL.
ANEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aIKaHOB, Sp3-THOpUAM3AINS aTOMHBIX
opOutaneit yriepona, o-cBsi3b. OU3NUECKUE CBOMCTBA allKaHOB. XUMUYECKHE CBOWCTBA aJKaHOB:
peaKiuu 3aMelICHHs, HW30MEpH3aliy, JIeTUIPUPOBAHMS, UUKIW3AlWU, NHPOJIN3a, KpPEKHUHTa,
ropenus. IlpencraBieHue 0 MeXaHM3ME pEAKIUM paauKaabHOro 3amMelneHus. Haxoxnenue B
npupoae. CriocoOsl Moy4YeHus: U IPUMEHEHHUE aJIKaHOB.

Huxknoankane.. OOmas ¢opMyna, HOMEHKIaTypa u u3oMepus. OCOOEHHOCTH CTPOCHHUS U
XUMHUYECKUX CBOWCTB MalbIX (IMKJIOMPONAH, IMUKI00yTaH) ¥ OOBIYHBIX (I[MKJIOTICHTAH,
[IUKIIOTE€KCaH) IUKI0aTKaHOB. CIOCOOBI MOTYYSHHsS U IPUMEHEHHE [TUKII0ATTKAHOB.



Ankenul.

l'omonornueckuii  psim ajkeHOB, oOmas  ¢opMmysia, HOMEHKIATypa. OJJEKTPOHHOE |
MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJIKEHOB, Sp2-THOpUIM3aliis aTOMHBIX OpOuTaelt yriepoja,
o- U m-cBsi3u. CTpyKTypHas W reomeTpuueckas (1uc-Tpanc-) m3omepus. dusmyeckue CBOWCTBa
aJIKeHOB. XHMMHMYECKHE CBOMCTBA: pEaKIUU MPUCOSAMHEHMS, 3aMEIIEeHUs B O-TOJIOKEHHE MpU
JBOMHOM CBA3M, MoiauMepu3aunu u okucinenus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakinu
Ha JBOWHYIO CBs3b. CIIOCOOBI MOTYYCHUS U TPUMEHEHUE AIKEHOB.

Anxaouenwl.

Knaccudukanus ankaaueHoB (COMpsKEHHBIC, W30JIUPOBAHHBIC, KyMynHpoBaHHBIE). OcoOeHHOCTH
3JIEKTPOHHOT'O CTPOCHUS U XUMHYECKUX CBOMCTB CONMPSKEHHBIX TUEHOB, 1,2- 1 1,4-ipucoequHeHue.
[Tonumepuzanus conpsikEHHbIX TUeHOB. CrOCOOBI MOTy4YeHUS U TPUMEHEHNE aJIKaIuEeHOB.
Anxkunbl. T'OoMOIOTMYECKHH ps  AJIKWHOB, oOmas ¢opMmyna, HOMEHKIATypa M H30MEpHs.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AalKHMHOB, Sp-TMOpUau3alis aTOMHBIX
opbOutaneit yrnepoja. @usnueckue CBOMCTBa aTKUHOB. XHMHUECKHUE CBOMCTBA: peaKIuu
MIPUCOEIUHEHUS, TUMEPU3aLUU U TPUMEpPHU3ALUM, OKUCICHUS. KHUCIOTHbIE CBONCTBAa aJKMHOB,
MMEIONNX KOHIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIC pEaKIMU Ha TPOHHYIO CBsi3b. CrocoObI
MOJIYYEHUsI U IPUMEHEHUE aJTKUHOB.

Apomamuueckue y2neeo0opoowvt (apemnwt). I'oMoIOTHYECKUH DA apeHOB, obOmas ¢opmyna,
HOMEHKJIaTypa U H30Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl OeH3oIa.
dusnyeckrue CBOWCTBA apEeHOB. XHWMHUYECKHE CBOWCTBA OCH30JIa W €ro TOMOJIOTOB: PEaKIMH
3aMenieHus B 0EH30JbHOM KOJIbIIE U YTIIEBOJOPOIHOM pajuKaie, peakiui NpucoeInHeHus,
OKHCJIEHHE TOMOJIOroB OeH3oja. IlpencraBiienne 00 OpPHEHTHPYIOMEM EHCTBHH 3aMECTHUTENICH B
OCH30JILHOM KOJIBIIE HAa MPUMEPE aKWIBHBIX PaIUKaioB, KapOOKCUIBHON, THAPOKCUIBHON, aMUHO-
Y HUTPOTPYIIIIBI, aTOMOB raioreHoB. OCOOCHHOCTH XMMUYECKUX CBOMCTB cTrpona. [lomumepusanust
ctuposia. CriocoObI MOTy4eHUsl U IPUMEHEHUE apOMATUYECKUX YTIIEBOJAOPOIOB.

Ilpupoonwiii 2a3. Tlonytaeie HedTsHBIE Ta3pl. HedTh U €€ mpoucxoxaeHue. KameHHbBIN yroiab u
MPOAYKTHI ero nepepadotku. CrnocoObl mepepadoTKu He(TH: MEPEeroHKa, KPEKUHT (TEPMHYECKUH,
KaTATUTUYECKHH ), pudopMHHT, THposn3. [IpoaykTsl nepepaboTku HePTH, X TPUMEHEHNE B
MIPOMBIIIJIEHHOCTHU U B OBITY.

I'enemuueckan c6éa3b mMexicOy pa3nudHbIMU KAACCAMU Y211€6000P0008.

DNEeKTPOHHOE CTPOEHUE TajJOTreHIIPOU3BOIHBIX YIIeBOAOPOAOB. Peakiuu 3aMeleHus rajioreHa Ha
TUAPOKCOTPYIIY, HUTPOTPYIIY, IUAHOTPYIIy, aMUHOrpynny. JleiicTBUe Ha TalOTeHIPOU3BOIHbBIE
BOJIHOTO M CHUPTOBOTO pacTBopa WIENouYd. B3aMMoOAENCTBUE AUTAIOrE€HAJKaHOB C MAarHueM |
uuHKOM. [IoHSITHE O METaNIOOPraHMYECKUX COeOUMHEHHUAX. Vcronb3oBaHUE rajioreHInpOU3BOIHBIX
YTJIEBOIOPOOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKUX BEIECTB.

DKcnepumenmanbHvle MEMOObL U3YYEHUA 6eU4eCHE U UX npespaujeHuil: n3ydenrne Gu3niecKux
CBOHCTB yrieBoJIOpo0B (PaCTBOPUMOCTH), KAUECTBEHHBIX pEaKUUN YriIeBOJIOPOAOB pPa3IMUHbIX
KJ1accoB (oOeciBeuyMBaHWe OpOMHOW WJIM HMOJHOM BOJABI, pacTBOpa TEpMaHTaHaTa Kawus,
B3aMMOJICHCTBHUE alleTUJICHA C aMMHAYHBIM PacTBOpPOM okcua cepedpa(l)), kauecTBeHHOE
oOHapyKeHHe yTiepoa W BOJOpOJia B OPraHMYECKHUX BEIIECTBAX, MOJTYYCHHE dTHUIICHA U U3YYCHUE
€ro CBOWCTB, O3HaKomiieHHe C KoiutekiusmMu «Hedtb» m «Yromb», ¢ oOpasmamu MacTMace,
KaydyKOB M PE3UHBbI, MOJCIHUPOBAHUE MOJEKY1 VYIIEBOAOPOJOB U TaJOre€HIPOU3BOAHBIX
YIJIEBOIOPOOB.

Kucnopoacoaepxanye oprannyecke coe{nHeHU .

Ilpeoenvnvie oonoamomuvte cnupmol. CTpoeHHUE MOJICKYN (Ha TpHMEpPE METaHOJIa W ITAHOJA).
I'omonoruueckuit paa, odmas Gopmysa, n3oMepus, HOMEHKJIaTypa U kiaccupukanus. Ousndeckue
CBOMCTBA MpeIeIbHBIX OJJHOATOMHBIX CIIUPTOB. BoopoiHbIE CBA3M MEKTY MOJIEKYIaMH CIIUPTOB.



XUMHUYECKME CBOMCTBA: PEAKLMU 3aMELICHHUs, ACTUAPATALMU, OKHUCICHUS, B3aUMOJECHCTBHUE C
OpraHMYEeCKUMH U HEOPTAHMYECKUMU KHclIoTaMu. KauecTBeHHAas peakiusl Ha OTHOATOMHBIE CIIUPTHI.
JleiicTBrE ATAaHOJIAa U METAaHOJIa Ha OpraHu3M 4esioBeka. CrocoObl OMydeHHs U IPUMEHEHUE
OJIHOATOMHBIX CITUPTOB.

Ilpocmote 3¢hupot, HoOMEeHKIaTypa U n3oMepusi. OCOOEHHOCTH (HU3UIECKUX M XUMHUECKHX CBOWCTB.
MHnozoamomuwvie cnupmal — STUICHIIIMKOIb U IHULIepUH. PU3HUECKHE U XUMUYECKUE CBONCTBA!
Peaknuu 3amenieHusi, B3aUMOJCUCTBHE C OPraHUYECKMMH U HEOPraHUYECKHUMH KHCIOTaMH,
KaueCTBEHHAas peakiys Ha MHOI0aTOMHbIE cIUPTHI. [Ipencrapienne o MexaHu3Me peakiuil
HykineoduiapbHOro 3amenieHus. JlelictBue Ha opraHuzM yenoBeka. CrocoObl MOMy4YeHUS U
IIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®@enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BJIUSHUE TUIPOKCOTPYIMIBI U OEH30JBHOTO sjpa.
Odusnueckue cBoicTtBa (eHona. OCOOEHHOCTH XHMHYECKHX CBOMCTB (eHona. KadecTBeHHBIC
peaknuu Ha ¢enon. Tokcumunocts (eHonma. CmocoObl TMONMydeHUsST W TMPUMEHEHHE (eHoa.
®denonpopManbaeruaHas CMOJIA.

Kapoonunwvnvie coedunenus — anvoecudvl u KemoHbl. DICKTPOHHOE CTPOCHHE KapOOHUIBLHOMN
rpynmbsl.  ['OMoJoru4eckue psiapl  albIeTHIOB W KETOHOB, oOmas ¢opmymna, u30OMepHus Hu
HOMEHKJIaTypa. Pu3ndeckre CBOMCTBA AJIbJAECTHA0B U KETOHOB. XMMHUYECKHUE CBOMCTBA AJIbJAECTUIOB U
KETOHOB: peaklnu npucoequHeHns. OKUCIeHHE allbJIETUI0B, KAUeCTBEHHbIE PEaKIIMKU Ha

anpyeruibl. CnocoObl MOTy4YeHHs U IPUMEHEHHE allb/IETHI0B U KETOHOB.

Oonoocnoenvle npeoeibHvle Kapoonoevle Kuciomvl. (OCOOCHHOCTH CTPOCHUS  MOJICKYII
KapOOHOBBIX KuCHOT. M3omepuss u HoMeHkimarypa. Dusznyueckwe CBONCTBA OJHOOCHOBHBIX
npeleabHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBS3U MEXIYy MOJEKyJaMu KapOOHOBBIX KHCIIOT.
XUMHUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEAKLIUs ATEPUPHUKALINN, PEAKIIUH C yIacTHEM
YIIEBOAOPOAHOTO panukana. (OCOOEHHOCTH CBOWCTB MYypaBbUHON KHCIOTHL. [loHSATHE O
MIPOU3BOIHBIX KAPOOHOBBIX KUCIOT — CIIOKHBIX 3(UpPaX.

Mmoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEACIbHBIX U APOMATUYECKUX
KapOOHOBBIX KHCIJIOT, JUKAPOOHOBBIX KHCIOT, THAPOKCUKApOOHOBBIX KucioT. IlpencraButenu
BBICIIMX KapOOHOBBIX KHCJIOT: CT€aPUHOBAsI, MAIbMUTHHOBASI, OJICMHOBAs, TMHOJIEBAs!, TMHOJICHOBAs
KUCoThl. CriocoObl OMYyUYeHHS ¥ IPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoscuvte 3¢hupel. T'omoniormdeckuii psa, oOmas QopMyna, H30Mepus M HOMEHKJIATypa.
¢du3nyecKkre 1 XUMHYECKHE CBOMCTBA: THAPOJIU3 B KUCIION U IEIOYHOM cpene.

Kupsr. Ctpoenue, pu3nueckue 1 XUMHUECKUE CBOMCTBA KHUPOB: TUAPOJIU3 B KHCION U IIEITOYHOM
cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKAIINX OCTATKH HEMPEAETbHBIX KUPHBIX KHCIOT. KUpPbI
B IIpHpoie. Mbljia Kak COJIM BBICITUX KApOOHOBBIX KHCIIOT, UX MOIOIIEE NEHCTBHE.

Oowan xapakmepucmuka y2ne600oe6. Knaccudukarus yriaeBogaoB (MOHO-, IH- M TIOJHMCAXaPH]IBI).
Mounocaxapubl: TII0K03a, (pYKTO3a, TajJakTo3a, pudosa, nezokcupudos3a. duznyueckrue cBOMCTBA U
HaxoxJeHue B mpupojie. PoTocuHTe3. XMMHUYECKUE CBOMCTBA ITIIOKO3bI: PEAKIIUH C YHACTUEM
CIOMPTOBBIX M albJETHIHON TpyNN, COUPTOBOE W MOJOYHOKHCIOoe Opoxenue. IIpumenenue
[JIFOKO3BI, €€ 3HaYEHUE B KU3ZHEIEATEIIbHOCTH OpraHu3Ma.

Jucaxapunpl: caxapo3a, MajabTO03a M JIaKTO3a. BoccTaHaBIMBAIONIME U HEBOCCTaHABIMBAIOIIME
nucaxapunbl. ['maponus gucaxapunoB. Haxoxpaenuwe B mpuposae u npumeHeHue. [lomucaxapupbr:
KpaxMaJl, IITUKOreH U 1eJITI0J103a.

CrpoeHue MakpoMoOJIeKysl Kpaxmalia, IITUKOreHa U LeUIoa03bl. Gu3nueckue CBOMCTBa Kpaxmala
M LEJUII0JIO3bl. XUMHUYECKHE CBOMCTBA Kpaxmasa: THUAPOIN3, KAYECTBEHHAs PEaKLUMs C HOJOM.
XUMUYeCcKre CBOMCTBA LEIUTION03bL: THAPOIIU3, OTyYeHUE 3(PUPOB 1EITION03bI.

[TonsiTre 006 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, all€TaTHBIN MIETK).

IKcnepumenmaivHovle MemoObl U3YYEHUA GeULeCmeé U UxX npPeepaujeHuil: pPacTBOPUMOCTh
Pa3IMYHBIX COUPTOB B BOJIE, B3AMMOJIEUCTBHE 3TaHOIA C HATPUEM, OKHCIIEHHE 3TUIIOBOTO CIIHPTA B



aNbJEru]] Ha PaCKAIEHHOM MEIHOW IPOBOJIOKE, OKUCIEHUE ATUIOBOTO CHOUPTA AUXPOMATOM KaJIHs
(BO3MOYKHO HCIT0JIb30BAHUE BUICOMATEPHAIOB), KAUECTBEHHBIEC PEAKIMH HA albJETHIbI (C
ruapokcuaoM nuammuHcepeopa(l) u rugpokcuaom meau(ll)), peakius raumnepuHa ¢ THAPOKCHIOM
menu(Il), xumMuueckre CBONCTBA pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBUE PACTBOPA TIFOKO3bI
¢ runpokcuom meau(ll), B3anmoseiicTBre kpaxmasa ¢ HOJ0M, pelIeHNEe AKCIIEPUMEHTATbHBIX

3aja4 1o TeMaM «CrupTsl 1 heHomb», «KapOooHoBbIe KHCTOTHL. CI0XKHBIE 3(DUPBI».
A3o0Tcoepikale OpraHnyecKkue coeInHeHus.

AMmunbl — OpPraHMYECKHE TMPOM3BOJHBIE aMMuaka. Knaccudukaius amMuHOB: anudaruyeckue u
apoMaTHYeCKHe;, TEPBUYHBIC, BTOPUYHBIE U TpeTudHble. CTpoeHHE MOJEeKyl, o0mas ¢dopMmya,
M30MepHsl, HOMEHKIATypa U (pU3NYeCcCKre CBOMCTBA. XUMUYECKOE CBOICTBA anu(paTHIeCKMX aMUHOB:
OCHOBHBIE CBOMCTBA, aJKWJINPOBAHUE, B3aUMOJECHCTBUE MIEPBUYHBIX aMUHOB C a30TUCTON KUCIOTOM.
Conm anKuinaMMOHHS.

AHWIMH — TpEeACTaBUTENb aMHUHOB apomarudyeckoro psiga. CrpoeHuwe aHuiauHa. BzaumHoe
BIUSHUE TPYII aTOMOB B MoJiekyne aHminHa. OCOOCHHOCTH XMMHYECKUX CBOWCTB aHWIIMHA.
KauectBeHnsbie peakiuy Ha aHWIHH. CIIOCOOBI MOTYYeHUS U TPUMEHEHNE an()aTHIeCKuX aMUHOB.
[TonydeHnue aHWIMHA U3 HUTPOOCH30IIA.

Amunokucnomer. Homenknatypa u wusomepus. OTAenbHbIE NPEICTABUTEIN O-aMUHOKUCIIOT:
JIMUUH, alaHuH. PU3MYecKre CBOMCTBA AMUHOKHUCIOT. XMMHUYECKHE CBOMCTBA AMUHOKHUCIOT Kak
aM(pOTEpHBIX OPraHUYECKUX COEAMHEHUN, peaklMsl MOJUKOHJEHCAlMH, oOpa3oBaHUE MENTHIHON
cBA3U. bruonornyeckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 U TUAPOIU3 NENTUIOB.

Beaku xaxk mpuponnsie nonumepsl. [lepBuuHasi, BTOpUYHAas M TpETHYHAs CTPYKTypa OEJIKOB.
XuMu4eckue cBOMCTBa OENKOB: THAPOIIN3, ACHATYpallis, KaYeCTBEHHbIE PEaKIIMU Ha OEIIKU.
IKcnepumenmanvHbvie MeMOObl U3YUEHUA 6EULECE U UX NPECPAUEHUTL:

pacTBopeHHe OENTKOB B BOJE, JeHATypamus OCTKOB MPU HAarPEBAaHUU, I[BETHBIC PEAKIMU Ha OCNKH,
pelIeHne HKCIIEPUMEHTANIbHBIX 33]a4 M0 TeMaM «A30Tco/epkKallie OpraHudecKue COSIUHEHUsD U
«Pacro3HaBaHue OpraHM4eCKUX COCIUHEHUI.

Buvicokomonexkynapuwvie coeounenus.

OCHOBHBIE MOHATHUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COCUHEHUIN: MOHOMED, NOJIUMEP, CTPYKTYPHOE
3BE€HO, CTENEHb IOJMMEPHU3ALNN, CpeAHsAs MoJeKylasapHas Macca. OCHOBHBIE METOIBI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHMM — TOJMMEpu3alusl M NoJukoHJeHcauus. llonmnmepHbie
Marepuanbl. [lmactmaccsl  (MONMMATHIICH, MOJUINPONWICH, TMOJUBUHUIXIIOPUA, TMOJUCTUPOI,
MOJIMMETUIIMETAKPUJIAT, TOJUKApOOHATHI, MONMMATWICHTEepedTanaT). YTHIU3alusd U IepepadoTka
IJIaCTUKA. JIaCTOMEpBI: HATYpalbHBIM KaydyyK, CHHTETHYECKHE Kaydyku (OyTaaHEeHOBBIH,
XJIOPONIPEHOBBIN, U30TPEHOBBIN) M CHIMKOHBI. Pe3nHa. BookHa: HaTypalibHbIE (XJIOMOK, IIEPCTh,
mENK), HICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).
[Tonumepsl crenuanbHOrO HazHadeHHs! (Te(yIOH, KeBiap, 3JIEKTPOINPOBOIAIINE TMOJIUMEPHI,
OnopasyiaraeMble MOJTUMEPHI).

IKcnepumenmanvHbvie MemoOvl U3Y4UeHUs 6EU4eCME U UX NPEEPAUEHUIL:

O3HaKOMJIEHHE C 00pasllaMd HOPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC, Kay4yKOB,
pelIeHne 3KCIepUMEHTaIbHBIX 3a/1a4 1o TeMe «Pacrno3HaBaHue MIacCTMAcC U BOJIOKOH).
Pacuémmnule 3a0auu.

Haxoxnenne MoyeKymsipHOH (GOpMYyIbl OpPraHUYECKOrO0 COCAWHEHHUS [0 MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXICHUE MOJICKYISPHONH (OPMYIbl OPraHMYECKOTrO
COeTMHEHMS 10 Macce (00BhEMY) MPOAYKTOB CrOpaHus, IO KOJMYECTBY BeIIeCTBa (Macce, 00bEMY)
MIPOJYKTOB PEAKIIUU H/WIIN UCXOAHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOPMYIIBI
OpPraHMYECKOTO BEIIeCTBA Ha OCHOBE €ro XUMHYECKHX CBONCTB WJIM CIOCOOOB IMOJIyYEHUs,
ONpeIeleHUE JOIU BbIXOJa NPOAYKTa PEAKIUN OT TEOPETUYECKH BO3ZMOKHOTO.

MexnpeamerHblie CBA3H.



Peanuzanus MeXnpeIMETHBIX CBA3€M IpH M3ydyeHUM opraHuueckoi xumuu B 10 kmacce
OCYILIECTBIISICTCS YePE3 UCIOJIb30BAHNE KaK OOLINX €CTECTBEHHO-HAYYHBIX MOHSTUM, TaK U MOHITHIA,
MIPUHATHIX B OTAEJIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1iue ecTeCcTBEHHO-HAy4YHBIE TOHSATHUS: SIBICHWE, HAy4YHBIH (akT, TMIIOTE3a, TEOpHUs, 3aKOH,
aHaJlu3, CUHTE3, KjIaccuukaius, Ha0IoAeHue, U3MEpPEHNe, IKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

@dusuka: marepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa, YHEPreTUYECKHU YpPOBEHb,
BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, (DU3MUYECKUE BEITUYMHBI, €IMHUIIBI
U3MEpEHUs, CKOPOCTb, PHEPIHsl, Macca.

buonorus: kierka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabonmM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepoTpOodHBI THUIN THUTaHUS, OpokeHHe, (OTOCHHTE3, JbIXaHUE, OCINKH,
YTJIEBO/IBI, )KUPbI, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: mose3Hble HCKOMAaeMble, TOTLIUBO.

TexHoyorus: mNUILEBbIE NPOAYKTHl, OCHOBBI PAallMOHAJIBHOTO IMHUTAHUS, MOIOIIHME CPENCTBA,
MaTepUabl U3 HCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA
Teoperuyeckne 0OCHOBbI XUMMH.

Amom. CocTraB aTOMHBIX sfep. XUMHUYECKUU 3yeMeHT. M3otonbl. CTpoeHHE 3IEKTPOHHBIX
000JI04€K aTOMOB, KBAHTOBBIEC YHCIIa. DHEPreTUYECKHUE YPOBHU U MOJYPOBHH. ATOMHBIE OpOUTAIIH.
Knaccudukanmss XuMU4ecKux 37IeMeHTOB (s-, p-, d-, f-amemenTsr). Pacnipenenenue 37IeKTpPOHOB 110
aTOMHBIM OpOUTAISIM. DIEKTPOHHBIE KOH(HUTypaliu aToMOB 3JEMEHTOB IEPBOrO— YETBEPTOTO
MEPHOJIOB B OCHOBHOM U BO30YXJEHHOM COCTOSIHHH, DJIEKTPOHHBIE KOH(MUTYpalli HWOHOB.
DNEeKTPOOTPULIATETLHOCTD.

Ilepuoouueckunr 3axon u Ilepuoouueckan cucmema xumuueckux 3Inemenmos JI.HU.
Menoeneega. CBsi3b NEPUOIUIECKOTO 3aKOHA U [Ieproanyeckoi cucTeMbl XMMUYECKUX 3JIEMEHTOB C
COBPEMEHHOU TEOPHUEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEHIECTB IO IPyIIaM M Mepuojgam. 3HaueHue
nepuoanyeckoro 3akona /.M. Menneneena.

Xumuueckaa c6a3b. Bunpl XuUMHUYECKOW CBsI3U: KOBAJIGHTHAs, WOHHAs, METaJIMYECKas.
MexaHu3Mbl 00pa30BaHMsI KOBAJICHTHON CBSI3U: OOMEHHBIN U JIOHOPHO-aKLIENTOPHBIN. DHEprus
U JyuHa CBsi3U. lloJipHOCTH, HANPABIEHHOCTh M HACBIIIAEMOCTh KOBaJEHTHOM cBsizu. KparHbie
CBSI3U.

Bonopoanas cBsi3b. MexMOIEKyIIpHbIE B3aUMOICHCTBHS.

Banenmnocmo u eanenmmuoie 603moxcnocmu amomos. CBs3b dJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C
UX T€OMETPUYECKUM CTPOEHUEM (HA TPUMEpPE COETUHEHHH 3JIEMEHTOB BTOPOTO MEPUO/a).
Ilpeocmaenenue 0  KOMNAEKCHBIX  COCOUHEHUAX. CocraB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBareib, JIMTaHAbl. 3HAU€HHWE KOMIUIEKCHBIX coenuHeHuil. [lonstue o
KOOPJAMHALIMOHHON XUMUH.

Bewecmea monekynapnozo u HemonekyaiaApHo2o cmpoenusa. TUNbl KPUCTALIUYECKUX PEIIETOK
(CTpYKTYp) 1 CBOICTBA BEILECTB.

Ilonamue o oOucnepcuvix cucmemax. VictuHHble pacTBOpbl. IlpencTaBieHne O KOJUIOMIHBIX
pactBopax. CrocoObl BeIpaKeHUs KOHIICHTPAIIUU PacTBOPOB: MaccoBasi J0JIsl BEIleCTBA B PacTBOpeE,
MOJISIpHAsE ~KOHUEHTpauus. HacelmeHHble W HEHACBILEHHBIE  PAacTBOPBI, PACTBOPUMOCTb.
Kpucrannoruapats!.

Knaccugpukayus u nomenknamypa neopzanuueckux eeuiecme.

TpuBuanbHbIe Ha3BaHUS OTACIIBHBIX MPEICTABUTENECH HEOPTaHUYECKUX BEIECTB.



Knaccugukayua xumuyeckux peaxyuii B HEOPraHUYECKOM M OPraHUYECKONM XHMHUHU. 3aKOH
COXPAaHEHHS MacChl BEUIECTB; 3aKOH COXpPAHEHHUS U MPEBpALICHHS SHEPTHUH MpPU XUMHYECKHX
peakuusx. TemnoBbie 3 PEeKThl XUMHUUECKUX peakiuidl. TepMOXUMHUYECKUEe ypaBHEHUS.

Cxkopocmb xumuueckou peakyuu, €€ 3aBUCHUMOCTb OT pa3iMYHbIX (akTopoB. ['OoMOreHHbBIE U
rereporeHHsle peakiuu. Karanms u katanuzatopsl.

Oopamumoile u neoopamumsle peakyuu. XuMudeckoe paBHoBecre. KOHCTaHTa XMMUYECKOTO
paBHOBecusi. DakTOphl, BIMSIONIME Ha TMOJIOXKEHUE XHUMHUYECKOTO paBHOBECUS: TeEMIIepaTypa,
JIaBJICHUE U KOHLEHTPALUU BELIECTB, y4acTBYOWKX B peakuuu. [Ipunnun Jle [larense.
Inexkmponumuueckan ouccoyuayusn. CunbHble U cnabbie 31MeKTpoauThl. CTEneHb AUCCOIUAIIH.
Cpena BOIHBIX PacTBOPOB: KUCIOTHAs, HEUTpaibHas, menouyHas. Bomoponmueiii mokazarens (pH)
pactBopa. ['maponus coneit. Peakiiuu nonHoro oomMeHa.

Okucnumensho-eoccmanosumensvnvle  peakyuu. CreneHb  okuciaeHus.  OKHCIUTENb U
BOCCTaHOBUTENb. [Ipolecchl OKHUCIEHHS M BOCCTAHOBIICHHA. BakHeWlIne OKHUCIUTENH U
BOCCTaHOBUTENH. METO/I 2IEKTPOHHOTO OallaHca.

Anexkmpoau3 pacTBOPOB U PACILJIABOB BEILIECTB.

IKcnepumenmanvHbvie MEMOObl U3YUEHUA 6EULECE U UX NPECPAULEHUTL:

pasiioKeHUe TMEepPOKCUJIa BOJOPOJAa B MPUCYTCTBUU KaTaaU3aTopa, MOJEIU KPUCTALTUYECKUX
pEmIETOK, TPOBEACHHE PEaKIMii MOHHOTO OOMEHa, ONpPEIEIICHHE CPElbl PACTBOPOB C IMOMOIIBIO
MHIMKATOPOB, M3yUYEHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakuuu Hu
MOJIOKEHHE XMMHUYECKOTO pPaBHOBECHSI.

Heopranuueckasi xummusi.

IHonoowcenue nememannoe B [lepuoauueckoit cucreme xumuueckux sneMenToB .M. MenneneeBa u
O0COOCHHOCTH CTPOCHUS UX aTOMOB.

du3nyecKkue CBOMCTBA HEMETALIOB. AJIJIOTPONHS HEMETAIOB (Ha MpUMEpe KHUCIOPOAa, CEphl,
docdopa u yraepoza).

Booopoo. Tlonydenue, ¢u3nueckue ¢ XUMHYECKHE CBOWCTBA: pPEAKIMU C METAIaMH |
HeMeTallJlJaMH, BOCCTaHOBUTEJIbHBIE CBOMCTBA. [ Mpuabl. TOMINBHbIE 3JIEMEHTHI.

TI'anozenwvr. HaxoxxaeHue B mpupoie, Croco0bl mosyueHus, Gu3nyeckue 1 XuMUIecKre CBOMNCTRA.
["aorenoBoiopopl. BaskHeimme Kucaopoacoaepskaime COeTMHEHMS TaloreHoB. JlabopaTopHbie

Y IPOMBIIIIEHHBIE CTIOCOOBI MOIY4YEHHUS rajloreHoB. [I[puMeHeHne rajloreHoB U uX COeTMHEHUH.
Kucnopoo, o3o0H. JlabopaTopHbIe ¥ MPOMBIIIICHHBIE CIIOCOOBI MOTYYeHHS KUCIopoaa. Ouzndeckue
Y XMMUYECKHUE CBOMCTBA U MPUMEHEHHE KUCI0pOoa U 030HA. OKCUJIBI U IEPOKCHIBI.

Cepa. HaxoxneHue B TpUPOJE, CHOCOOBI TONy4YeHUs, (U3MUECKHEe U XUMHUYECKHE CBOWCTBA.
Cepoognopon, cynmbduabl. Oxcua cepoi(IV), okcun cepbi(VI).

CepHucras u cepHast KUCJIOTHI U X coJid. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [Ipumenenue
CephI U €€ COCTMHEHUI.

A3om. HaxoxneHue B mpupoje, CrocoObl TONydeHHs, (U3MYECKHEe W XUMHUYECKHE CBOWCTBA.
Ammuak, HUTpuab6l. OKCHIBI a30Ta.

A3oTuctas M a30THas KHCIOTBI M HX coid. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI.
[TpumeneHne a30Ta u ero CoeTMHEHUN. A30THBIE YA0OpEHUSI.

@ocghop. Haxoxnenue B MpUpOJE, CIOCOOBI MONydeHHs, GU3NUECKUE U XUMUYECKHUE CBOMCTBA.
®dochuner u pochun. Oxcuast hocdopa, hochopras kucnora u e€ conu. [Ipumenenue pochopa u
ero coequHeHuid. ocdopHbie ynoOpeHus.

Yenepoo, naxoxnenune B mpupopae. AsiorpomHble Moaudukanuu. DU3HMYECKHe U XUMHYECKUE
CBOMCTBa MPOCTHIX BEIIECTB, 00pa3oBaHHbBIX yriepoaoM. Oxcun yriepona(ll), okcun yrnepona(IV),
yrojgpHas KHCJIOTa U €€ CONM. AKTHUBHPOBAHHBIN yroib, anacopOuus. Dymiaepensl, rpadel,
yriaepoaHble HaHOTPYOKU. [IprMeHeHne npocThIX BEIECTB, 00pa30BaHHBIX YIIIEPOIOM, U

€ro COCIMHEHUN.



Kpemnuii. Haxoxaenue B npupoje, CrocoObl momydeHus, GU3NYECKue U XUMUYECKUE CBOWCTBA.
Oxkcuna xkpemuus(IV), kxpeMHHEBass KUCIOTa, CHIMKATHL. [I[puMeHEeHHE KPEeMHHS U €r0 COCAMHEHUM.
Crekno, ero nosy4eHue, BUAbl CTEKIIA.

IMonoxenne meranaoB B Ilepumoamyeckoii cucreMe XUMHUYECKHX 3IeMEHTOB. OCOOECHHOCTH
CTPOCHHUSI DJIEKTPOHHBIX 000J0YEeK aTOMOB MeTayuioB. OOmme ¢u3ndecKkue CBOWCTBA METAJIJIOB.
[Ipumenenne MeTaioB B ObITy W TexHuKe. CIUIaBbl METAIOB. DJIEKTPOXUMHYECKHHA PSIT
HanpspkeHud MeTarioB. O0Ire crocoObl MOMYyYEHUST METAJIIOB: THAPOMETALUTYPTHs,
MUPOMETAILTYPrHsl, dNeKTpoMeTaunyprus. [Torstre o koppo3un MeTamioB. CriocoOb! 3alIUTH OT
KOPPO3HUH.

Oowaa xapaxmepucmuxka memannoe IA-epynner Ilepuoguyeckoil CUCTEMbl XHUMHYECKHX
3JIEMEHTOB.

Harpuit n xamuii: momydenue, (GU3NYECKHEC W XUMUYECKHE CBOMCTBA, NMPUMEHEHHE MPOCTHIX
BEIIECTB U UX COCTMHEHUH.

Oowaa xapakmepucmuka memannog I11A-zpynnuoi Ileprnoguueckoil CUCTEMBI
XUMHUYECKUX IJIEMEHTOB.

Maruuii ¥ KajapIMid: ToJdy4YeHue, (pu3nuecKkue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE MPOCTHIX
BEIIECTB U UX coeuHeHUU. JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHUSI.

Antomunuii: onyuenue, pU3NUECKue U XMMUYECKHE CBOMCTBA, TPUMEHEHUE IPOCTOTO BEIIECTBA U
ero coenuHeHU. AMQOTEpHbIE CBOICTBA OKCHIA U THAPOKCUAA AITIOMHHMS, THIPOKCOKOMILIEKCHI
AIFOMUHUSL.

Oowaa xapakmepucmuxka memanioe noovounvix noozpynn (b-cpynn) llepuoandeckoi CUCTEMBbI
XUMHUYECKHX HJIEMEHTOB.

dusznyueckue W XUMHUYECKHUE CBOWCTBA Xpoma U ero coeAuHeHuM. OKCHABI U TUIPOKCUABI
xpoma(Il), xpoma(lll) u xpoma(VI). Xpomarsl U AUXpOMaThl, UX OKHUCIHUTEJIbHbIE CBOMICTBA.
[TonyyeHnue u npuMeHEHUE XpoMa.

Du3NYeCKUe U XUMUYECKUE CBOWCTBA MaAp2aHya U €ro COEAUHEHUI. BaxxHeWlune coeauHEeHUs
mapraana(ll), wmapranna(IV), wmapranma(VI) wu wmapraama(VII). Ilepmanranar xamus, ero
OKHCJIUTENbHBIE CBONCTBA.

Du3NYeCKre U XUMUYECKHE CBOMCTBA Jcete3a N ero coeAuHeHnil. OKCUIbI, TUAPOKCUIBI U COIU
xene3a(ll) u xxeneza(1ll). [lomyuenne u npuMeHEeHHE Keje3a U €ro CIJIaBOB.

du3nyecKue 1 XUMUYECKUE CBOMCTBA Medu U e€ coequHeHuil. [lonyyeHre u npuMeHeHe MeIu u
€€ COCIMHECHUH.

Hunk: nonydenue, GuU3MUECKUE M XUMHUYECKHE CBOMCTBAa. AMQOTEpHBIE CBOMCTBAa OKCHIA M
TUAPOKCH/IA LIMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpMeHeHre uHKa U ero COeIMHEHUMN.
IKcnepumenmanvHbvie MemoObl U3YUEHUS 6EU4ECME U UX NPEBPAUEHUIL:
n3ydeHne o0pa3IoB HEMETAIIIOB, TOpeHUe cephl, hocdopa, xene3a, MarHus B KUCIOPOe, U3YICHHE
KOJUIEKIMH «MeTalljipl U CIUIaBbl», B3AUMOJECHCTBHUE IIEIOYHBIX U IIEIIOYHO3EMENBHBIX METAILIOB C
BO/IOM (BO3MOYKHO HCITOJIb30BAHHUE BUICOMATEPHATIOB), B3aMO/JICIICTBIE LIMHKA U YKeJe3a ¢
pacTBOpaMHM KHCJIOT M WIEJIOYEH, KaYECTBEHHbIC PEAaKIMM Ha HEOPraHWYECKHWE AHHMOHBI, KAaTHOH
BOJIOpOJa U KaTUOHBI METAJUIOB, B3aUMOJICHCTBUE THIPOKCUIOB AIIOMUHUS U LIMHKA C pACTBOpamMu
KHCIIOT U WIEJIOYeH, pelIeHHE SKCIIEpUMEHTAIBHBIX 3a1ad 1o TemaMm «lanorens», «Cepa u eé
COCUHEHUY, «A30T U dochop U WX COeAMHEHUs», «MeTauibl TIaBHBIX MOATPYMID», «MeTaisl
MOOOYHBIX MOATPYIIID.

Xumus u scusns.

Ponp xumMuu B obecriedeHNH YCTOWYUBOTO pa3BUTHS dyenoBeuecTBa. [loHsTHE 0 HAyYHBIX METOJaX
ITO3HAHMS U METOJ0JIOTMM HAYYHOT' 0 UCCleioBanus. HayuHple NprHIMIBI OpraHu3ain
XHUMUYECKOr0 TPOU3BOJICTBA.



[TpoMmbIneHHBIE  CITOCOOBI TIONYYEHUS BAXKHEHIIMX BEIIECTB (HAa MpUMEpe MPOU3BOACTBA
aMMHaKa, CepHOM KUCIIOTHI, MeTaHoa). [IpoMblilieHHbIe cCIOCOOBI MOTYYeHHs] METAJUIOB U CILIABOB.
XHUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbl U €r0 MOCIEACTBHUS.

Ponp xumun B oOecrieueHUN SHEPTeTUUECKON O€30MacHOCTH.

Xumug W 310pOoBbe uenmoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna  MCHoJIb30BaHUS
JIEKApCTBEHHBIX ITpenaparoB. Poib XUMHUM B pa3BUTUU MEIULIUHBI.

XuUMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, NHINEBbIC 100aBku. Ponb Xumum B obecriedeHUH
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mapdroMepHbsle cpeacTtBa. beitoBas xumwus. [lpaBuna Ge3omacHOro
MCIOJIb30BaHUS MTPernapaToB OBITOBOM XUMUU B MOBCEIHEBHOM KU3HU.

XUMHS B CTPOUTEIHCTBE: BAXKHEHUININE CTPOUTEIIbHBIC MaTepHaIIbI (IIEMEHT, OETOH).

XUMHS B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC YI0OpEHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPACKU, CTEKJIO0, KEpaMHKa.

Marepuains! 11 21eKTpoHUKH. HaHOTEXHOIOTHH.

Pacuémmnuwie 3a0auu.

Pacuérel: Macchl BemecTBa WM 00bEMA Tra30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJHOTO M3 YYAaCTBYIOIIUX B pPEaKIMU BEMIECTB, MAacChl (00bEMA, KONMYECTBA BEIIECTBA)
MPOJAYKTOB PEaKIMH, €CIM OJHO M3 BEIIeCTB HMMEET NPUMECH, Macchl (00bEMa, KOIUYEeCTBA
BElIECTBa) MPOIYKTa PEaKkli, €ClIM OJTHO U3 BEILIECTB IaHO B BUJE PACTBOpaA C OMPEaeIEHHOM
MAacCOBOM J10JIEW paCTBOPEHHOIO BEUIECTBA, MACCOBOM J10JIM U MOJISIPHOM KOHILIEHTPAI[MU BEIIECTBA B
pacTBope, 10JIM BbIX0/a MPOIYKTa PEakluy OT TEOPETUUYECKH BO3MOMKHOTO.

MesknpeamMeTHble CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBS3€d NMpU U3ydeHMH OOIIed M HeopraHudecko xumuu B 11
KJIACCEe OCYIIECTBISETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK W
MOHATHIA, TPUHATHIX B OTACIBHBIX MPEeIMETaX €CTECTBEHHO-HAYYHOTO ukiIa. O0Imue ecTecTBeHHO-
HAay4YHBIC TIOHITHS: SIBIEHWE, HAy4HbIM (aKT, THUIOTE3a, TEOpHs, 3aKOH, AaHallu3, CHHTE3,
KiaccupuKanus,  NEepPUOAMYHOCTb,  HAONIOJEHUE,  H3MEpPEeHHe,  JIKCIHEPUMEHT,  MOJIEb,
MOJIETTUPOBaHUE.

QDu3uka: matepus, MUKPOMHUDP, MaKpOMHUp, aTOM, B3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HU30TOIMbI,
PaMOaKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHoe
COCTOSIHUE BEIECTBA, HICATHHBIN Ta3, PU3NUECKIEe BETUIHHBI, €IUHUIBI U3MEPEHUS, CKOPOCTb,
SHEpPrus, Macca.

Buonozua: xnerka, opranusM, sKocucrema, Oumochepa, MeTaboimM3M, MAaKpo- U MHUKPOIIEMEHTHI,
OeNKH, KUPBI, YIIIEBOJbI, HYKICHHOBBIE KUCIOTHI, ()epMEHTHI, TOPMOHBI, KPYTOBOPOT BEMIECTB U
MOTOK SHEPTUHU B IKOCUCTEMAX.

TI'eozpaghua: MuHepaibl, TOpHbIE TOPO/IBI, TOJIE3HBIE UCKOTIAeMbIE, TOIUIMBO, PECYPCHI.

Texnonozua: XuUMHYECKas MPOMBIIIJICHHOCTh, METaJUIyprusi, CTPOUTEIbHBIE MaTepuabl,
CEJIbCKOXO3SUCTBEHHOE  NMPOM3BOJACTBO,  NHINEBas  MPOMBIIUIEHHOCTb,  (papMaleBTUYecKas
MPOMBIIIJIEHHOCTh, MPOU3BOACTBO KOCMETUYECKUX IMPENnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepualoB, JIEKTPOHHAS TPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUU HA YI'JIYBJIEHHOM YPOBHE CPEJJHET'O OBLIET'O
OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUU C CUCTEMHO-AESITEILHOCTHBIM MOJXO00M B CTPYKTYPE IMYHOCTHBIX PE3YyIbTaTOB
OCBOCHHUS TpeaMeTa «XHUMHUs» Ha YPOBHE CpelHEero oOmiero oOpa3oBaHMs BBIACICHBI CIIEIYIOIINE
COCTABIISIIOLINE: OCO3HAHME 00YYAIOUIUMHUCS POCCUUCKON IpakIaHCKONW MICHTUYHOCTH; TOTOBHOCTh
K CaMOpa3BUTHUIO, CAMOCTOATEIBHOCTH M CAMOOIPEICIICHUIO; HAIWYHEe MOTHBAIMU K OOYyUeHHIO;
TOTOBHOCTb U CIIOCOOHOCTH 00YYAIOIUXCSl pyKOBOJICTBOBATHCS MPUHATHIMU B OOIIECTBE IPAaBUIAMU
Y HOpMaMU MOBEJEHUS; HAIMYME MPABOCO3HAHUSL, IKOJIOTMYECKOI KYJIbTYpHhI; CIIOCOOHOCTD
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHHS NMpeAMeTa «XHUMHUS» OTpakaloT c(HOPMHUPOBAHHOCTH OIIBITA
MO3HABATENIbHOM M MPAKTUYECKOW JEATEeIbHOCTH OO0y4arouuxcs B TpOLEcce pealu3aluu
00pa30BaTEeNbHON JIEATEILHOCTH.

JIMuHOCTHBIE PE3yAbTaThl OCBOEHUS IpenMeTa «XHUMHUS» OTpakaloT c(hOpPMUPOBAHHOCTH OIMBITA
MO3HABATEIbHOM W TPAKTHYECKOW JEATENIPHOCTH OOy4alolMXCsi B TPOLECCe pealn3aluu
00pa3oBaTeNbHON AEATENBHOCTH, B TOM YHCIIE B YACTH!

1) epasrcoanckozo éocnumanus:

OCO3HaHHUS 00YyYaroIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBAXKEHUS K 3aKOHY
Y TIPAaBOIOPAIKY;

MIPE/ICTaBJICHHS] O COLMAIbHBIX HOPMaxX U MpaBUjIaX MEKINYHOCTHBIX OTHOIIEHUHN B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOHW TBOPYECKOM JEATEIbHOCTH MPHU CO3/1aHUU Y4YEOHBIX MPOEKTOB,
peleHnH yueOHbIX U MO3HABAaTEIbHBIX 33/1a4, BHIIOJHEHUN XUMUYECKUX SKCIICPUMEHTOB,;

CIOCOOHOCTH MMOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHHSL, JIOTUKY U
apryMEHTHI IpYTUX NP aHAIN3€E PA3TUYHBIX BUI0B YU€OHOH JEATEIbHOCTH;

2) nampuomuueckoz2o 60cnumanuA:

LIEHHOCTHOT'O OTHOILIEHUS K HCTOPUUYECKOMY M HayYHOMY HACJIEIUIO0 OTE€UECTBEHHON XUMUM;

YBa)XEHUS K IPOLIECCy TBOPYECTBA B OOJACTH TEOPUH U MPAKTUUYECKOTO NMPUIOKEHHUS XUMHUH,
OCO3HaHHUS TOTO, YTO JAaHHbIE HAYKH €CThb pe3yNlbTaT [IMTEIbHBIX HAOIIOJEHUI, KPOMOTIMBBIX
AKCIIEPUMEHTAJILHBIX MTOMCKOB, TIOCTOSIHHOTO TPYAa YUE€HBIX U MIPAKTHKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHBOB B IMOJYYCHHUH M TOCIEAYIOUIEM aHalu3e MH(OpMAIH O
MIEPEIOBBIX JOCTHXKEHUAX COBPEMEHHONW OTEUECTBEHHOW XMUMMH;

3) 0yX08HO-HPABCHMEEHHO20 60CRUMAHUA:

HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMSI,

CIIOCOOHOCTH OLIEHHWBAaTh CUTYallUM, CBA3aHHbIE C XUMHUYECKUMHU SIBICHUSMH, U TPUHUMATh
OCO3HaHHbIE PEIICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIICHUBATh CBOE MOBEJIEHUE U MOCTYIKH CBOUX TOBAPUIIEH C MO3UIUI HPaBCTBEHHBIX
Y TIPaBOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUNA MOCTYIIKOB;

4) popmuposanusa Kynomyput 300poeva:

NOHMMaHMUA IIEHHOCTEH 3710poBOro u 0Oe3omacHoro obpa3a KH3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBBIO;

COOIOICHHSI TIPaBUII OE30TaCHOTO OOpAIleHHs C BEIIECTBAMH B OBITY, TIOBCETHEBHOU KH3HU, B
TPYAOBOM AEATEIBbHOCTH;

MOHUMAaHMSI LIEHHOCTH TMPaBWJI MHIUBUIYaIbHOTO U KOJUIEKTMBHOI'O O€30MAacCHOTO MOBEIEHUS B
CUTYaIUsX, YTPOXKAIOLIUX 3/10POBBIO U KU3HU JTIOJIEH;

OCO3HAaHHUS TOCIEJACTBUM M HENPUATHS BPEIHBIX MpHUBBIYEK (YMOTpeOJIeHUsS aJIKOTOJIA,
HapKOTUKOB, KypeHHs);

5) mpyooeozo éocnumanusn:



KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B YU4€OHO-MCCIIEJOBATEIBCKOM AeITEIHbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JEATEIBHOCTH;

YCTaHOBKH Ha aKTMBHOE Y4aCTHE B PEIICHUU MPAKTUYECKUX 337a4 COLUAIBHON HANPABICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY HM3y4YeHHUIO Mpodeccuil pa3lIuyHOro poja, B TOM YHMCIIE HAa OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUHM M0 XMMHUU;

YBaXXEHUS K TPYLY, JIIOASAM TpyAa U pe3yibTaTaM TPYJI0BOH JESITeIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUAYAJILHOW TPaeKTOpUU OOpa3oBaHUs, Oymymiei
npodeccur U peanau3alydyd COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;

6) 7K0102UUECK020 60CRUMAHUA:

HKOJIOTMUYECKHU 11€JIecO00pa3HOT0 OTHOIICHHUS K MPUPOJE KaK UCTOYHHMKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHUMAHUS TJIO0ATLHOTO XapakTepa JKOJOTUYECKUX MpoOJIeM, BIUSHUS IKOHOMHUYECKHX
MPOLECCOB Ha COCTOSIHUE MPUPOAHOM U COLIUATIBHOM CPENBI;

OCO3HaHMA HEOOXOJUMOCTH HCIIONBb30BAaHUS JOCTH)KEHHH XHWMHUHU Ui PpEIIeHUS BOIPOCOB
PalMOHAIBHOTO MPUPOIONOIH30BAHNUS;

AKTUBHOI'O HENPUATHUS JCHUCTBUN, IIPUHOCSIIMX BpEl OKPYXKAIOLIEH NPUPOJHON Cpele, yMEHUs
MIPOrHO3UPOBATh HEOIArONPUATHBIE HKOJIOTMYECKUE TMOCIEACTBUS MPEeINPUHUMAEMbIX ICHCTBUI U
MPEAOTBPALIATh UX;

HaJu4usl PA3BUTOrO  HKOJOTMYECKOTO  MBIIUIEHUS, HKOJOTMYECKOM  KYJIbTYpbl, OIBITA
NEATEIbHOCTH  SKOJOTMYECKOM  HANpaBJICHHOCTH, YMEHHMS  PYKOBOJACTBOBAaTbCA HMMHU B
MMO3HABATEIPHON, KOMMYHHKATHBHOW M COLMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTHBHO
MPOTHUBOCTOATH HICOJIOTHH XeMO(poOuH;

7) WeHHOCMU HAYYHO20 NO3HAHUA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M OOILECTBEHHOM
MPaKTHUKU;

MOHUMAaHUS CIEIU(PUKN XUMHUH KaK HayKH, OCO3HAHUA €€ pojii B JOPMUPOBAHUHU PAILIIOHATBHOTO
HAyYHOTO MBIIIJICHUS, CO3JaHUHM LIEJOCTHOTO MpEeICTaBlIeHHUsI 00 OKpYXarolleM MHpe Kak o
€IMHCTBE MPUPOJBI U YeIOBEKa, B MO3HAHUHM MPHUPOJIHBIX 3aKOHOMEPHOCTEH M peuIeHHH MpodiieM
COXPaHEHHUs IPUPOJAHOIO PAaBHOBECUS;

yOeXIEHHOCTH B 0CO0OW 3HAYMMOCTH XWUMHUHU JUIS COBPEMEHHOW ULMBUIM3AlMU: B €€
I'YMaHHCTUYECKON HANpaBICHHOCTH M BaXXHOH pOJIM B CO3/JaHUM HOBOW 0a3bl MaTepHalbHOU
KYJIBTYPbl, B PEUICHUH TI00AIBHBIX MPOOIEM YCTOWYMBOTO Pa3BUTHSI YEIOBEUYECTBA — CBHIPHEBOM,
SHEPreTHYECKOM, MUILEBOI U SKOJIOrMYeCcKOi OEe30MacHOCTH, B Pa3BUTUU MEIULIMHBI, 00ecIedeHNN
YCIIOBUH YCIIENIHOTO TPYJa U SKOJIOTHYeCKH KOM(OPTHOM JKM3HH KaXKJ0T0 YieHa oOlIecTBa;
€CTECTBEHHO-HAyYHON IPaMOTHOCTH: ITOHUMAHUS CYIIHOCTH METOJOB MO3HAHUs, MCIOJIb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCIOJIb30BaTh MOJIydaeMble 3HAHUS JJIs aHAINU3a U 00bICHEHUS
SIBIIGHUN OKPY’KAIOIIEro MUPA U MPOUCXOASIIUX B HEM MU3MEHEHUH, yMEHUs JienaTh 000CHOBAHHBIE
3aKJIFOUEHHUS Ha OCHOBE HAYYHBIX ()aKTOB U UMEIOIINXCS TAHHBIX C IETbI0 MOMYy4YEHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XWMHUYECKHUE 3HAHUS JUIs pelleHus mpodieM B
peaNbHBIX KU3HEHHBIX CUTYALMSIX;

MHTEpeca K MO3HAHMIO, UCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY O0Pa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO0 XMMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTIMH;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3nyHbIX chepax mpodecCuoHaIbHOM NS TeIbHOCTH.



METAINIPEJMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3yabTaTbl OCBOCHUS MPOTpamMMbl M0 XMMHHM HAa YPOBHE CPEIHEro OOILero
00pa3oBaHMs BKIIOYAIOT: 3HAYUMBIE IJIs1 (DOPMUPOBAHUST MUPOBO33PEHHUS 00YUYaAIOIINUXCS

MexIucuuIIMHapHble (MEXIPEeIMETHbIE) O0O0IeHayYHbIe MOHATHS, OTPAaXKAIOUINE IEI0CTHOCTh
Hay4YHOM KapTHUHBI MHUpa U crienu(uKy METOI0B MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax
(Matepusi, BEIIECTBO, SHEPTHS, IBJICHHE, IPOIECC, CUCTEMA, HAYYHBIN (PaKT, MPUHIUI, TUTIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCCIIe0BaHNE, HAOTIOCHIE, U3MEPEHUE, SKCIIEPUMEHT U JPYyTHE);

YVHHUBEpCaIbHbIE Y4eOHbIC AeWCTBUSA (IIO3HABATENbHBIC, KOMMYHHKATHBHBIC, PETYISATHUBHEIE),
obecrieunBaromue ¢GopMupoBaHue (YHKIMOHATBHOW T'PAMOTHOCTH M COIMAJIBHOM KOMIIETECHIIMU
o0ydJaronumxcs;

CIOCOOHOCTh 00y4aromuxcs HCIIOJIb30BATh OCBOEHHBIE MEXIUCHUTUTHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE ACCTBHS B IO3HABATEIHLHON U COLIUATIBLHON
MPaKTHKE.

MertanpeaMeTHbple  pe3ylbTaThl  OTPAXKalOT  OBJIAJICHHUE  YHUBEPCAIBHBIMH  YYEOHBIMU
MO3HABATEIPHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSIMHU.

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
1) b6azoevie nozuueckue oelicmeus:

CaMOCTOSITENTLHO  (OPMYJIUPOBATh M aKTyaJIM3MpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEeCIATh LEIN ACSITeIbHOCTH, 3a/laBas MmapaMeTpbl U KPUTEPUU UX JOCTUKEHHS, COOTHOCUTh
PE3yNbTaThl JESTEILHOCTH C MOCTABIEHHBIMH LIETISIMHU;

MCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIACIATh XapaKTepHbIe
MPU3HAKYA TIOHATHUH W yCTaHABIUBATh MX B3aUMOCBS3b, HCIIOJIH30BaTh COOTBETCTBYIOIIME MOHSTHS
ISt OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(DUKAIIMY BEUIECTB U XUMHUYECKHUX PEAKIIHIA,

yCTaHABIMBATh TPUUYUHHO-CJICICTBEHHBIC CBS3U MEXKY N3YYaeMbIMU SBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pPacCyXJeHUsS (MHIYKTHBHBIC, IEIyKTUBHBIC, 10 aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH W TMPOTUBOPEUHs B pPacCMAaTPUBAEMBIX SBJICHUSAX, (DOPMYNIHpOBATH BHIBOJBI U
3aKJIIOYEHNUS;

MPUMEHSTH B MpoIiecce MO3HAHUS HCIONIb3yeMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
peoOpa3OBEIBATH MOJICIBHBIC MPECTABICHUS — XUMUYECKHI 3HAK (CHMBOJ) SJIEMEHTa, XUMUYECKast
dbopMyna, ypaBHEHHE XHMHUYECKOW pEAKIMH — TPU pEHICHHH Y4eOHBIX TO3HABATEIBHBIX U
MPAKTUYECKUX 3a]la4y, MPUMEHSITh HAa3BAaHHBIE MOJEIbHBIC TMPEICTABICHUS JJs BBISIBICHUS
XapaKTePHBIX MPU3HAKOB N3yYaeMbIX BEIIECTB M XUMUYCCKUX PEAKITUH.

2) 6azoeble uccneoosameibCKue 0ClUCMEUs:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O MTO3HAHMS BEIIECTB U XUMUUYECKUX PEaKLUit;

(dbopMynrpoBaTh LENH U 33Ja4d UCCIIEJOBAHMSI, UCIIOIB30BaTh MOCTABICHHBIE U CAMOCTOSTEILHO
chOopMyIUPOBAHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JJIs1 (OPMHUPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXICHMUIA;

BIIQJICTh HAaBBIKAMHU  CAMOCTOSTEIHHOTO  IJIAHUPOBAHUS W  TPOBEICHUS  YUYEHHYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOJaTh 32 XOJOM IPOIEeCcCa, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro  pe3ynbrar, (opMynupoBaTh O0OOOIIEHUS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJITaTOB MCCIEAOBAHUS, COCTABIISATE 0OOCHOBAHHBIN OTYET O MPOJICITAHHON
pabore;

MpUOOpPETaTh OMBIT YYCHMUYECKOH HCCIEeNOBATeNbCKOW M MPOEKTHOW AEATEIbHOCTH, MPOSIBIATH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PELICHUSI MPAKTHUECKUX 3ajad,
MPUMEHEHUIO PA3TUYHBIX METO/IOB TTO3HAHMUS.

3) paboma c ungpopmayueii:



OPUEHTUPOBATLCS B PA3NUYHBIX HMCTOYHHKAX WHGOpPMAIUU (HAYYHO-TIOMYJSpHAs JUTEpaTypa
XUMHUYECKOTO COJIepXKaHUs, CIpaBOYHble TocoOus, pecypcbl HMHTepHeTa), aHaIM3UPOBATH
nH(OPMALINIO Pa3INYHbIX BUJOB U (POPM MpeacTaBIeHUs, KPUTUYECKU OLIEHHUBAThH €€ T0CTOBEPHOCTh
U HEMPOTHUBOPEUUBOCTH;

(dbopMyIIHpoBaTh 3alPOChl U MPUMEHSTH Pa3IMUYHbIE METO/IbI IIPHU MOKCKE U 0TOOpe HH(pOpMaLUH,
HE0OXOIUMOM s BHITTOJTHEHUST Y4EOHBIX 3a/1a4 OMPEIeIEHHOTO TUIIA,

MpUOOPETaTh OMBIT HKCIOJB30BaHUS WH()OPMALMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJOTHH W
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (OpMY MpEACTaBICHUsS HHPOPMALUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIIOJIb30BaTh HAy4YHBIA S3BIK B KaueCTBE CPEJCTBA MpU paboTe ¢ XUMUYECKON HMH(OpMalMen:
MIPUMEHATHh MEXKIPEIMETHBIC ((PU3NUECKUEe U MAaTEeMAaTUUECKIE) 3HAKH U CUMBOJIBI, (OPMYITHI,
a00peBHaTypbI, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HAKOBO-CHMBOJINYECKHIE CPEICTBA HATIISTHOCTH.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ 1elCTBUS:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEeMbl B XOJ€ JAMajora W/WIN JUCKYCCHUH,
BBICKA3bIBaTh  UOEH, (OPMYIUPOBATH CBOM  TPEUIOKECHHUS  OTHOCHTEIHHO  BBIMOJTHECHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IIpE3CHTAlel pe3y/lbTaTOB MO3HABATEIbHON JESTENbHOCTH, IOJYYE€HHBIX
CaMOCTOSITENTbHO UJIM COBMECTHO CO CBEPCTHHUKAMH INPH BBITOJHEHUH XUMHUYECKOTO HKCIIEPUMEHTA,
MPAKTUYECKOH PAa0OOTHI MO HMCCIIEJOBAHUIO CBOMCTB M3y4aeMBIX BEIIECTB, peau3alud y4yeOHOro
MPOEKTa, U GOPMYIUPOBATH BHIBOJIBI 10 pe3y/IbTaTaM MPOBEAEHHBIX HUCCIEI0BaHUN
MyTEéM COTJIIaCOBAHMUS MO3UIIUI B X0/€ 00CYXIeHUsI U OOMEHA MHCHHSIMH.

PeryisiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE AeiicTBHUS:

CaMOCTOSITENTFHO TUIAHUPOBAThH U OCYIIIECTBIISITH CBOIO MIO3HABATEIBHYIO JIEATEIHHOCTD, ONIPEACTISI
e menu W 3a7add, KOHTPOJIUPOBATH U MO MEpPe HEOOXOAMMOCTH KOPPEKTHPOBATH MpeIiaracMblid
QJIITOPUTM JIEUCTBUIN TIPU BHITIOJHEHUH YU€OHBIX M HCCIIEI0BAaTENIbCKUX 3a/1a4, BEIOMpaTh Hanbouee
3¢ PexTUBHBIA CMOCOO0 WX pEImIeHHs ¢ YYETOM TIOJNYYCHHs] HOBBIX 3HAHHWW O BEIIECTBAX U
XUMHUYECKHUX PEaKIIMSIX;

OCYILIECTBIISITH CAMOKOHTPOJIb IEATEILHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOILICHKH.

NPEIMETHBIE PE3YJIbTATBI
[IpenMeTHBIE pe3yNbTaThl OCBOSHUS MPOrPaMMBI MO0 XUMHUHU Ha YIrIIyOJEHHOM YpPOBHE Ha YPOBHE
cpemHero oO0mmiero o0pa3oBaHMs BKIIOYAIOT CHENU(PUYECKHE ISl y4eOHOro mpenMera «XHUMH
Hay4HbIC 3HAHMS, YMEHUS U CIIOCOOBI JCHCTBUI MO OCBOSHHUIO, MHTEPIPETAIMH U TTPEoOpa30BaAHUIO
3HAHUM, BUJbI IESITETLHOCTH 10 MTOJTYYEHUIO HOBOT'O 3HAHUS ¥ MPUMEHEHUIO 3HAHUH B
pPa3IMYHBIX yYEOHBIX CHUTYyallUsAX, a TaK)KE€ B PEATbHBIX >KU3HEHHBIX CHUTYyaIllMsIX, CBSI3aHHBIX C
XUMHE. B mporpamme 1o XuMu# NMpeIMETHBIE pe3yIbTaThl TPEACTABICHBI 110 FOJaM U3yUYEHHUS.
10 KJIACC
[IpeameTHbIC pe3ynabTaThl OCBOEHUS Kypca «OpraHuyecKast XUMHUs OTPaXKaIoT:

c(OPMUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYCHUH OPTaHMYECKON XHMHH B CHCTEME
€CTECTBCHHBIX HAyK U €€ POl B 0OECIEYCHUH YCTONYMBOTO PA3BUTHUS UEIOBEUECTBA B PEIICHUU
mpoOJieM 3KOJIOTUYECKOW, SHEPreTUYeCKOW W MHUIIEeBONH Oe30MacHOCTH, B Pa3BUTHH MEAHIIUHBI,
CO37IJaHUW HOBBIX MaTE€PUAIOB, HOBBIX HCTOYHUKOB SHEPTHH, B 00ECIICYCHUH PAIIMOHATEHOTO
MIPUPOJIOTIONB30BaHUs, B (DOPMUPOBAHMH MHUPOBO33PEHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TAKKE
9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO ¥ IPUPOIHOM CpEIE;

BJIAJICHUE CHUCTEMOW XMMHUYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOIIME MOHITUSA —
XUMHUYECKHIA 3JIEMEHT, aTOM, SJIPO M DJIEKTPOHHAs 000JI0YKa aToMma, S-, p-, d-aTOMHBIE OpOUTAIH,



OCHOBHOE U BO30YXIEHHOE COCTOSIHHSI aToMa, THOPUAN3ALIMs aTOMHBIX OpOHTajel, HOH, MOJIEKYIIa,
BaJICHTHOCTB, DJIEKTPOOTPHULIATEIBHOCTD, CTEIICHb OKMCIICHUS, XMMHYECKasl CBSI3b, MOJIb, MOJISIPHAs
Macca, MOJIApHBIA OOBEM, YITIEpPOAHBIM CKeseT, (PyHKIMOHAIbHAs IPyMIa, paJuKai, CTPYKTypHbIE
(bopMyibl (pa3BEPHYTHIE, COKPALEHHBIE, CKEJIETHBIE), N30MEPHsI CTPYKTYPHAs U IPOCTPAHCTBEHHAs
(reoMeTpuyeckas, ONTUYECKas), HM30MEpPbl, T'OMOJOTHMYECKUH psJl, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCJIIOPOJ- M a30TCOJAEpXKAIUME OPraHUYECKUE COCIMHEHMS, MOHOMED, IOJUMEp, CTPYKTypHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIC COCIWHEHUS; TEOpHUH, 3aKOHBI (mepuoamueckuii 3akoH J[. U.
MenpeneeBa, Teopus CTPOECHUSI OpraHMUecKUX BemecTB A. M. byTiiepoBa, 3aK0H coXpaHEHUs

Macchl BEUIECTB, 3aKOH COXPAHEHUS U NIPEBPALLEHUS SHEPTUU [TPU XUMUYECKHUX PEAKIIUIX),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMHWH, MHPOBO33PEHUECKHE 3HAHHUSA, JISKAIUE B OCHOBE
ITOHMMAaHHs IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKHX SIBJICHUH; PEICTABICHUS O MEXaHU3MaX
XMMHMYECKHX PEAKLMM, TEPMOAVMHAMUYECKAX U KMHETHYECKUX 3aKOHOMEPHOCTAX MX IPOTEKaHUs, O
B3aMMHOM BJIMSTHMM aTOMOB M IPYII aTOMOB B MOJIEKYJIaX (MHAYKTUBHBINH U ME30MEpPHBIA 3 (PEKTHI,
opuenTanTsl [ u Il poga); pakTomorudyeckue cBeieHUsI O CBOHCTBAX, COCTABE, IOMyUYECHUU U
0€30IaCHOM HCIMOJIb30BAaHUM BAXHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M NPAaKTUYECKON
JeSITEeIbHOCTH YeNloBeKa, OOUIMX HAayYHBIX HMPUHIMIIAX XUMHYECKOTO MPOU3BOACTBA (Ha MpUMEpe
MIPOU3BOJICTBA METAaHOJA, IEpepabOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHUH: BBIABIATH XapaKTE€pHbIC NPHU3HAKU TOHSATHH, yCTaHABIMBAaTh HMX
B3aMMOCBA3b, MCIIOIB30BaTh COOTBETCTBYIOIIUE IOHATUS IIPU ONUCAHWM COCTaBa, CTPOCHUSA U
CBOWCTB OPTaHMYECKUX COCTUHECHUI;

C()OPMHUPOBAHHOCT YMEHMH: MCIOJIB30BaTh XUMHMUYECKYIO CHMBOJMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (OpMYyII
OpPraHUYECKUX BELIECTB;

COCTaBJIATh YpPaBHEHUS XMMMUECKHUX pEaKIMH M pacKpblBaTh HX CYIIHOCTb: OKHCIHMTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIMA MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOrO OanaHca 3THX PpEaKIHid,
peakiuii H'OHHOro oOMeHa IMyTEM COCTABIICHHS UX MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUH;
M3TOTABIIMBATE MOJENIH MOJEKYJ] OPraHMYECKMX BEILNECTB IS MIUIIOCTPAMU HX XMMHYECKOIO H
IIPOCTPAHCTBEHHOTO CTPOCHHS;

C(OPMHPOBAHHOCTb YMEHMH: YyCTAHABJIMBaTh IPUHAUIEKHOCTh H3YUYEHHBIX OpPraHUYECKHX
BEIIECTB I0 UX COCTaBy U CTPOEHHUIO K ONpPEAENEHHOMY KJIACCy/TpyINIle COEIUHEHUH, NaBaThb UM
Ha3zBaHMs 110 cucreMarudeckoil HomeHkiarype (IUPAC) u npuBoauTh TpuBUANIbHBIE HA3BaHUS 1JIs
OTIENBHBIX TPEICTaBUTENCH OpPraHMYECKUX BEIIECTB (ITHUJICH, AalleTWUJICH, TOJYOJ, TIJIMLEPHH,
STUJICHIJIMKOJb, (eHol, (GopManbaerny], ameTanbIeru, aleToH, MypaBbUHAs KHUCIOTa, YKCYCHas
KHMCIIOTa, CTE€apUHOBAasl, OJIEMHOBAs, NAJIbMUTHHOBAs KUCJIOTHL, TIJMIWH, aJIaHWH, MajbTo3a,
GbpyKTO3a, aHUIINH, JUBUHUIL, U30MPEH, XJIOPOIIPEH, CTUPOI U APYTHe);

C(OPMHUPOBAHHOCTb YMEHUS ONPENENATh BUJ XUMHUYECKON CBSI3M B OPraHUYECKUX COEIUHEHMSIX
(KOBaJIEHTHAsl U HOHHAs CBsI3b, G- U TT-CBA3b, BOJOPOJIHAS CBSI3b);

C(OPMHUPOBAHHOCTb YMEHUS IPUMEHATh MIOJI0KEHUS TEOPUU CTPOECHUSI OPTaHUYECKUX BELIECTB A.
M. bytnepoBa 11t 00BsICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (DU3NYECKHE U XUMHYECKHE
CBOMCTBA THUIIMYHBIX IPEACTABUTENCH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEILECTB: AQJIKaHOB,
LUKJIOAJKAHOB, aJKCHOB, aJIKaJHWCHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOAOPOJIOB, CIHPTOB,
aJIbJICTU/IOB, KETOHOB, KapOOHOBBIX KHCIIOT, TPOCTBIX UM  CIOXHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH U aMHUHOB, aMHUHOKHUCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, M- U IOJMCAaXapUa0B),
WJUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEKIY HUMH yPaBHEHHUSIMHU COOTBETCTBYIOIIMX XUMHUYECKUX
pEaKIMi C UCHOIb30BAHUEM CTPYKTYPHBIX (GOpMyN;  c(HhOPMUPOBAHHOCTb YMEHUS MOATBEPKAATH
Ha KOHKpPETHBIX IpUMeEpax XapakTep 3aBHUCHUMOCTU PEAKIMOHHON CIIOCOOHOCTH OpraHMYecKuX
COEIMHEHUI OT KPaTHOCTH U THUIIA KOBAJICHTHOM CBS3M (G- U M-CBSI3U), B3AUMHOTO BIMSIHUS



aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKT€pU30BaTh HCTOYHUKU YIIIEBOAOPOIHOTO ChIpbi (HEPTBH,
MPUPOJHBIN Ta3, yroijib), CHOCOOBI €ro MepepadOTKH M MPAKTHUYECKOE MPUMEHEHHE MPOTYyKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTH BJIAJICHUS CHUCTEMOM 3HaHMHM O €CTeCTBEHHO-HAyYHBIX METOJaX MO3HAHUS —
HAOIIO/ICHNUU, U3MEPEHHUH, MOJCIMPOBAHUH, SKCIIEPUMEHTE (PEaIbHOM W MBICIIEHHOM) M YMEHUS
MIPUMEHSITh STH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHSI NMPUMEHSTH OCHOBHBIC OMEPAIMH MBICIUTEIHLHON ACSITENTFHOCTH —
aHallu3 U CUHTE3, CpaBHEHUE, 0000IIeHNEe, CHCTEeMAaTU3alINI0, BEISIBICHHE TPHYNHHO-CIIEICTBEHHBIX
CBSI3€M — 1711 U3YYEHHS CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHHUMU: BBIABIATH B3aWMOCBSI3b XUMHUYECKUX 3HAHUN C MOHATHUSAMH U
MPE/ICTAaBICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB i Oojiee OCO3HAHHOTO MOHHWMAaHUS
CYUIHOCTHM MAaTE€pHAIIbHOTO €IWHCTBA MHpA, MCIOJIb30BaTh CHCTEMHBIE 3HAHUS 1O OPraHU4YeCcKOn
XUMUH 151 OOBSICHEHUS U IPOTHO3UPOBAHMS SIBJICHUN, IMEIOIINX €CTECTBEHHO-HAYYHYIO
IIPUPOAY;

c(OPMUPOBAHHOCTh YMEHHI: MPOBOJUTH PACUETHI MO XUMHUYECKUM (GopMylIaM U ypaBHEHUSM
XUMHYECKHUX PEAKIN C MCIONb30BaHHEM (PU3UYECKHX BETUYHMH (Macca, 00bEM ra3oB, KOJIUYECTBO
BEIIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKICHUIO
XUMHYECKON (OpMyJbl BEIIECTBA IO H3BECTHBIM MACCOBBIM JOJSM XHUMHUYECKHX DIJIEMEHTOB,
MPOJYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHMI: MPOTHO3UPOBATh, AHAIM3UPOBATH M OLIEHUBATh C TO3ULUN
HKOJIOTMYECKON Oe30MacHOCTH IMOCIEACTBUS OBITOBOM W TNPOU3BOJACTBEHHON JEsTENbHOCTH
YeNlOBEeKa, CBA3aHHOM ¢ MmepepaOdOoTKON BEIIECTB, UCIOIL30BATh MOTYYCHHBIC 3HAHUS JJII IPUHSATHUS
IPaMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMUEH;

cOPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENLHO IUIAHUPOBATh M IMPOBOJUTH XUMHUYECKUI
AKCIIEPUMEHT (TOJIy9CHHE W HM3y4YEHHE CBOWCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEaKIIMH
YTJIEBOJOPOAOB PA3IMYHBIX KIACCOB M KHCIOPOJICOAEPXKALIUX OPraHMYECKUX BEIIECTB, pELICHHE
AKCIIEPUMEHTAIBHBIX 3a7a4 M0 PaclO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOIIOACHUEM MTPaBHUII
0e30macHOTO OOpaIlleHUs C BEIIECTBAMH U JIA0OPAaTOPHBIM 000OpyJAOoBaHUEM, (POPMYIHPOBATH IIENb
UCCIIEIOBaHMs, MPEACTABIATh B pazNu4yHON (opMe pe3ylbTaThl SKCIEPUMEHTA, aHAJTU3UPOBATh U
OILICHUBAThH UX JIOCTOBEPHOCTE;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIIOIATh MPaBUIa YKOJIOTHUECKHU 11eJIeCO00pa3HOro MOBEICHUS B
OBITY U TPYAOBOH NIEATEIHLHOCTH B IENSIX COXPAHEHUS CBOETO 3J0POBbs, OKPYXKAIOMICH MPUPOTHON
Cpelbl U TOCTKEHUS €€ YCTOMYMBOTO Pa3BUTHSL; OCO3HABATh OMACHOCTh TOKCUYECKOTO JICHCTBUS Ha
KUBBIE OpPraHU3Mbl OIIPEEIEHHBIX OpPraHUUYECKHUX BEIIEeCTB, MOHUMas cMbich nokazatens [11K;
aHAJIM3UPOBATh 11€JIECO00PA3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEIIECTB B IMPOMBINIIEHHOCTH U B
OBITY C TOUKU 3pEHUSI COOTHOLICHHS PUCK-TIOJIB3A;

chOPMHUPOBAHHOCTh  YMEHHUMW:  OCYIIECTBIATH  IIEJICHANPABICHHBIM  IMOWCK  XWMHYECKOU
nH(popMallUd B Pa3IMYHBIX HCTOYHHMKAX (HayyHas M y4eOHO- HaydHas JHUTepaTypa, CpeAcTBa
MaccoBod wuHpopmarmu, HTepHET W apyrue), KPUTUYECKH aHAIM3HPOBATH XUMHYECKYIO
uHpopManuio, nepepadaTrbiBaTh €€ W HUCIOJIb30BaTh B COOTBETCTBUHM C IOCTABJICHHON y4eOHON
3a7a4ei.
11 KJIIACC
[IpenMeTHBIE pe3ynbTaThl OCBOEHHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O MaTEepUATBbHOM EIUHCTBE MHpA, 3aKOHOMEPHOCTSX U
MMO3HABAEMOCTH SIBJICHUN MPHUPOABI, O MECTE U 3HAUEHUU XMMHH B CUCTEME €CTECTBEHHBIX HAayK U €€
poJiu B 00€CieYeHNH YCTOMYMBOIO Pa3BUTHUS, B PELICHUH MPOOJIeM 3KOJIOTHUECKON, SJHEPTeTUYECKOM
Y TIUIIEBON OE30MMaCHOCTH, B PAa3BUTUH MEIUIIMHBI, CO3IaHUH HOBBIX MAaTEPUAIIOB, HOBBIX



HCTOYHHUKOB PHEPIUHU, B 00ECIEUEHUH PAIMOHAIBLHOTO MPHUPOIOINOIB30BaHUSA, B (HOPMHUPOBAHUU
MHUPOBO33PEHHUS U 0011 KyJIbTYphl YEJIOBEKA, a TAK)KE IKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIIECHUS K
CBOEMY 37I0POBBIO U IPUPOTHOM CPENIE;

BJIAJICHUE CHUCTEMON XUMHUYECKHUX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAIOIIME MOHITHS —
XUMHUYECKUH DJIEMEHT, aToM, SApO aToMa, H30TOIbl, 3JEKTpPOHHAas 00oio4yka aroma, s-, p-, d-
aTOMHBIE OPOUTAIIN, OCHOBHOE M BO30YX/IEHHOE COCTOSIHUS aToMa, THOPUIU3AIMs AaTOMHBIX
opOuTanelf, WOH, MOJIEKyJla, BaJCHTHOCTh, OJJIEKTPOOTPHUIATEIBHOCTh, CTEMEHb OKHCJICHUS,
XUMHUYECKass CBsI3b (KOBAJICHTHAs, WMOHHAs, METAJUTMYECKas, BOJOPOAHAs), KPHCTAJUITMUYECKast
pemeéTka, XUMHUYECKas pEeaklusi, PacTBOP, JJIEKTPOJUTHI, HEIJIEKTPOJUTHI, SJIEKTPOIUTHUECKAs
JUCCOLMAMs, CTENIEHb JUCCOLMAIIMH, BOJOPOIHBIN MOKa3aTeb, OKUCIUTENb, BOCCTAHOBUTEID,
TEII0BOM AP PeKT XUMHUECKOIN peakluy, CKOPOCTh XUMUYECKON peaklnu, XUMUYECKOe PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOPUSA DICKTPOJUTHUYECKON MHCCONMANNM, Tepuonuyeckuii 3axkoH JI.U.
MeHeneeBa, 3aKOH COXPaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHHUs U NPEBPALLIECHUS SHEPTUH NIPU
XUMHUYECKHUX PEAKIMIX, 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB, 3aKOH JECHCTBYIOLINX Macc),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAILIUE B OCHOBE
MMOHMMAHUS MPUYUHHOCTU M CUCTEMHOCTH XUMHUYECKHX SIBIICHUN; COBPEMEHHbBIE MPE/ICTABICHUS O
CTPOCHMM BEIIECTBA HAa AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM M HAJIMOJIEKYJISIPHOM YPOBHSX;
MPEACTABJICHUS O MEXaHW3MaX XUMUUYECKUX PEaKLUi, TEePMOIMHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSAX HMX NPOTEKaHUs, O XHWMHYECKOM pAaBHOBECHHM, PACTBOpPAX M JUCHEPCHBIX
CUCTEMAX;

(dakTosOrNYecKrue CBEACHUS O CBOMCTBAaX, COCTaBe, MOIYYEHHH W OE30M1aCHOM HCIIOJIb30BAHUU
BAXHEHIINX HEOPraHWYECKUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIbHOCTH 4eloBeKa, OOLIMX
Hay4HbIX MPUHIIMIAX XUMUYECKOTO TPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHHIl: BBISBISATH XapaKTEPHbIE MPU3HAKHM TMOHSATHHA, yCTaHABIMBATH HX
B3alMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLUE MOHATHS NIPU ONHMCAHUU HEOPTaHWYECKUX BEILECTB
U UX MPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHSI HCIIOJIb30BATh XUMUYECKYIO0 CHUMBOJIMKY ISl COCTaBIEHUS (QOpMYyI
BEIIECTB M YpaBHEHWW XUMHUYECKHX peakuuid, cucrtemarndeckyto HoMmeHknatypy (IUPAC) u
TPUBHAIIBHBIE HA3BaHUS OTJIEIbHBIX BEILECTB;

c(OPMUPOBAHHOCTh YMEHHUSI ONPENENATh BAJIEHTHOCTh U CTENEHb OKHUCIEHUS XUMHYECKHX
9JIEMEHTOB B COCJUHCHHUSAX, BUJ XHMHUYECKOH CBs3M (KOBaJCHTHAs, MOHHAs, MeTaJuln4yecKas,
BOJOPOJHAs ), TUIl KPUCTAJUINYECKOHN PEIIETKH KOHKPETHOT'O BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATH 3aBHCHUMOCTb CBOMCTB BEIIECTB OT BHMJA XMMHYECKOU
CBSI3W M THUIA KPUCTAJUIMYECKOW peImETKH, OOMEHHBI M JTOHOPHO-aKUENTOPHBIM MeXaHH3MbI
o0pa30BaHMs KOBAJIGHTHOW CBA3H;

c(OpPMUPOBAHHOCTh YMEHUI: KiIacCHU(PUIMPOBATh: HEOPraHMYECKHE BEIECTBA MO HX COCTaBY,
XUMHUYECKHE PEaKIUU MO pPa3jIMYHbIM MpU3HAKaM (YHCIY M COCTaBy pearupyrollux BeEIIEeCTB,
TerioBoMy 3(G(eKTy peakiuu, H3MEHEHUIO CTEIECHEW OKHCICHUS JJIEMEHTOB, OOpaTHUMOCTH,
Yy4acTHUIO KaTaju3aropa u JIpyrue);

CaMOCTOSITENILHO BHIOMPATh OCHOBAHUS M KPUTEPHH ISl KIIACCU(UKAIIMYA U3Y9aeMbIX BEIIECTB U
XUMHYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS PacCKpbIBaTh CMBICHT Tepuoandeckoro 3akoHa [[. . MenneneeBa u
JI€MOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U IPOTHOCTHYECKYIO (DYHKITUH;

cOpPMUPOBAHHOCTh YMEHHH: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XMMHYECKHUX DJIEMEHTOB MepBOro—4yeTBéproro nepuonaoB llepumoamueckorr cucremsr J[.H.
MeHeneeBa, UCNOIb3Ysl MOHATHS «HEPrEeTUYECKUE YPOBHU», «IHEPreTUUECKUE MOTYPOBHUY, «S-,
p-, d-aTomMHBIE OpOUTATINY, KOCHOBHOE U BO30YXKIEHHOE SHEPTETUUECKUE COCTOSIHUS aTOMay;



OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKHX JJIEMEHTOB U UX COEAMHEHHUH IO
nepuojgaMm u rpynmnam [lepuogumueckoit cucremsl J[. M. MeHnneneeBa, BajJ€HTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS HX AJIEKTPOHHBIX 000JI0YEK;

c(hOPMHUPOBAHHOCTh YMEHHI: XapaKTEpPH30BaTh (OMHUCHIBATH) OOIIHME XWMHYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX KIJIACCOB, MOATBEPXKIAaTh CYLIECTBOBAHWE TIE€HETHYECKOW CBSA3U MEXKIY
HEOpPraHMYECKUMHU BEUIECTBAMU C IOMOLIbI0 YPAaBHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIM;

c(OPMHPOBAHHOCTh YMEHHSI  PAaCKpbIBaTh CYHIHOCTb: OKHCIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peakiuii TOCPECTBOM COCTaBJICHHUS 3JCKTPOHHOTO OajlaHCa 3TUX PEaKLUMH; peakuii MOHHOTO
oOMeHa IMyTEM COCTABIICHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHMI; peakIfii THAPOIN3a;
peakmuii KoMIIeKcooOpa3oBaHus (Ha MpUMepe THAPOKCOKOMITIIEKCOB IIMHKA U ATFIOMUHUA);

c(OPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX peaKuuil ¢
Y4ETOM UX DHEPreTUYECKUX XapPAKTEPUCTHUK, XapaKTEP U3MEHEHNs CKOPOCTH XUMHYECKOW peaKIuu B
3aBHCHMOCTH OT PA3JIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS XUMHUUECKOT0 paBHOBECHUS MO]T
BIIMSIHUEM BHEIIHUX Bo3aelcTBui (mpuHuun Jle llatense);

c(OPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTb XHWMHUYECKUE pPEaKIMH, JIeKallMe B OCHOBE
MPOMBIIIJICHHOTO MOJyYEHHsI CepHOW KUCIIOTHI, aMMHaKa, 001ie HayYHbIe TPUHITUIBI XUMHYECKUX
IIPOU3BOJICTB;

11e51eco00pa3HOCTh NMPUMEHEHUS] HEOPTaHWYECKHX BEIIECTB B IMPOMBIIUICHHOCTH U B OBITY ¢
TOYKH 3PEHUSI COOTHOILIECHHUS PUCK-TI0JIb34;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOM 3HAHUW O METOJaX HAyYHOTO TO3HAHUS SIBIICHUN
MPUPOABI — HAOJO/IEHUE, U3MEpPEHUE, MOJEIMPOBAHHUE, IKCIIEPUMEHT (pealbHbIi U MBICICHHBIN),
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX, YMEHHUS IPUMEHSTh 3TH 3HAHUS [TPU SKCIIEPUMEHTAIbHOM
WCCIICIOBAaHUH BELIECTB U JUIA OOBSCHEHHS XMMUYECKHX SIBJICHUH, MMEIOLIMX MECTO B HPUPOJE,
MIPaKTUYECKON AESITEIbHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHHS BBISBIISATH B3aUMOCBS3b XMMHUYECKHX 3HAHUH C TOHATUSMH U
MPEJCTaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IJIsi 00jiee OCO3HAHHOTO MOHUMAHUS
MaTepuaibHOTO €AMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUEThI: C UCIOJIB30BaHUEM IMOHATHI «MaccoBasi IO
BELIECTBA B pAcTBOpPE» U «MOJISIpHAsi KOHIEHTpAIMs», Macchl BellecTBa WM 00bEMa raza mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce Ui 00bEMY OJTHOTO U3 YYACTBYIOIIUX B pEaKLIUU
BEIIECTB; TEIUIOBOro 3(dexra peakiuu; 3Ha4eHUsT BOAOPOIAHOTO IMOKAa3aTelsl PacTBOPOB KUCIOT U
IIeJI04Yel ¢ U3BECTHOM CTEMEeHbI0 MUCCOIMALUU; MacChl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTA
peaKuru, €CJIM OJTHO U3 UCXOHBIX BEIECTB JaHO B BUJIE PACTBOPA C ONPEACIEHHON MaCCOBOM JOJIEH
pPacTBOPEHHOTO BEIIECTBA WM JITAHO B U30BITKE (MMEET MPUMECH ); TOJTU BBIXOJIa TPOIYKTA PEaKIIiH;
O00BEMHBIX OTHOILIEHUI ra3oB;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IJIAHUPOBAaTh M IMPOBOJUTH XHUMHUYECKUI
SKCIIEPUMEHT (IIPOBEJCHUE peakluii MOHHOro OOMEHa, MOJATBEP)KICHHE KAaueCTBEHHOI'O COCTaBa
HEOPraHWYECKUX BEIECTB, OMPENEICHUE CPEIbl PacTBOPOB BEIIECTB C MOMOLIBIO HWHIWKATOPOB,
M3Y4YCHUE BIUSHUS PA3INYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOM peakliiu, peleHne
SKCHEPUMEHTAIBHBIX 337a4 1o TemaMm «Metamib»y u «Hemeramnb») ¢ cOOMIOJCHHEM TpaBHII
0e30macHOro OOpalIeHUsl C BEUIECTBAMHU U J1a0OpaTOPHBIM 000pyAOBaHUEM, (OpMyIUpOBaTH IIENb
WCCIIEIOBAHMsI, IPEJICTABIATH B PA3IMYHON (PopMe pe3ysIbTaThl SKCIIEPHUMEHTA, aHAIN3UPOBATh
U OLIEHHUBATbH UX JIOCTOBEPHOCTH;

c(hOpPMHUPOBAHHOCTh YMEHHUW: COOMIOJATh TIpaBWjIa TIOJIB30BAHUS XWMHUYECKOW TIOCYION U
71a00paTOpHBIM 000PYJIOBaHHEM, OOpPAIEHUS C BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKLMSIMH IO
BBITIOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB, HKOJIOTMYECKU 11€IECO00Pa3HOro MOBEJACHHS B
OBITY U TPYAOBOIl 1€ATEILHOCTH B LENSIX COXPAHEHUS CBOETO 3J0POBbs, OKPYXKAIOUIeH MpUpoaHON



Cpelbl U JOCTHKEHUS €€ yCTOMYMBOIO pa3BUTHSA, OCO3HABATH ONIACHOCTh TOKCUYECKOTO JIEHCTBUS Ha
YKUBBIEC OpPraHU3MBbI ONPEIETEHHBIX HEOPTraHUYECKUX BEIIECTB, MOHMMas cMblca nokazarens [1/1K;

chOPMHUPOBAHHOCTh  YMEHHUMW:  OCYIIECTBIATH  II€JICHANPABICHHBIA  IMOWCK  XWMHYECKOU
nHpopMallud B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W Yy4yeOHO-HAay4Hasl JUTepaTypa, CpeAcTBa
MaccoBod uH(popmaiuu, VHTepHeT u Jpyrue), KpPUTUYECKH aHAIM3HPOBATh XUMHUYECKYIO
uHpopManuio, nepepadaTbiBaTh €€ W HUCIOJIb30BaTh B COOTBETCTBUHM C IOCTABICHHON y4yeOHON
3a7a4ei.



