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HOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamMmMa 1mo XMMHH Ha ypOBHE cpefHero oOmiero oOpa3oBaHus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne
273-@3 «O6 obpazoBanuu B Poccuiickoit denepanumy», TpeOoBaHMiA K pe3ylibTaTaM OCBOCHUS (hefepalibHOi 00pa30BaTeIbHON MPOTrpaMMbl CPETHETr0
obmero oopazoanusi(POIT COO), npencraBieHHbIXx B DeepaibHOM TOCyIapcTBEHHOM oOpasoBatesnbHOM ctanaapte COO, ¢ yuérom Konmenmuu
npernojaBaHus  ydyeOHoro mpeamera «XWMHS» B 00pa3oBaTelbHBIX oOpraHu3anmsx Poccuiickoil @Denepanuy, pean3ylOIIUX OCHOBHBIE
oOpa3zoBaTenbHbIE TPOTPaAMMBbI, 1 OCHOBHBIX MoOJIokeHHH «CTparerun pa3BuTHs BocnuTanus B Poccuiickoit ®@enepanun Ha nepuox a0 2025 roma»
(Pacnopsiokenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsT HAa YpOBHE YIUIYOJIEHHOTO HM3YYCHHS 3aHMMAET BaXKHOE MECTO B CHCTEME E€CTECTBEHHO-HAay4dHOro oOpa3oBanus yuamuxcs 10-11
KimaccoB. M3ydenme nmpeaMmera, peanmzyeMoe B YCIOBHAX  TU(PQPEpEeHIMPOBAHHOTO, TNPO(PHUIBLHOrO OO0ydeHUs, MpHU3BAHO OOECIEYUTh
0011e00pa30BaTENbHYI0 H OOUIEKYIBTYPHYIO MIOATOTOBKY BBITYCKHHUKOB IIIKOJIBI, HEOOXOAUMYIO JUISI a[alTallui UX K OBICTPO MEHSIOIINMCS YCIOBUSIM
KHU3HHU B COIIMYME, a TaKXe JJISl MPOJODKEHUST 0OyUeHUs B OPTaHU3AIMIX MPO(EeCCHOHAIBHOTO 00pa30BaHMsl, B KOTOPBIX XMMHUS SIBIISIETCSI OJTHOW M3
MIPUOPUTETHBIX JUCLIUILINH.

B mporpamMMe 1mo XxuMuu HazHau€HHUE IpeaMeTa «XUMUS» IMOIYy4aeT MOAPOOHYI0 MHTEPIPETALUI0 B COOTBETCTBUU C OCHOBOIIOJIAr AIOILUMU
nonoxkeHuaMu ®I'OC COO o B3auMOOOYCIIOBICHHOCTH Ii€JieH, COAEpXaHMs, pPe3yJbTaToB OO0y4eHUs M TpeOOBaHMN K YPOBHIO IOJATOTOBKU
BBIITYCKHUKOB. CBHIETEIILCTBOMTOMYSIBIISIOTCSICIIETYIOIINEBBITOHAEMBICIIPOT PAMMONIIOXUMUU(PYHKIINH:

MH(POPMAIIMOHHO-METOINYECKAsl, pealln3alis KOTOPO 00ecrieunBaeT MorydeHIe MPeICTaBICHHS O IETsX, COJAepKaHNH, OOIIeH cTpaTernu o0ydeHus,
BOCIIUTAHMSI U Pa3BUTHUS O0yUAIOUINXCS CPEJICTBAMU IIPEIMETA, U3Yy4aeMOI0 B paMKaX KOHKPETHOTO Mpoduis;

OpraHM3alMOHHO-TIJIAHUPYIONIAsl, KOTOpas IMpeAyCMaTpUBAET OIpeAeieHUe: MPUHIUIOB CTPYKTYpUPOBAaHUS M IOCJIEOBATEIbHOCTH HW3YyUEHUS
y4eOHOro MaTtepuasa, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €r0 XapaKTEPUCTHK; MOAXO0JI0B K (POPMHUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJIS U
OLIEHKH 00pa30oBaTeIbHBIX JTOCTHKEHUI 00yJaroluXcs B paMKax HTOTOBOM aTTecTalluy B (hOpME €MHOI0 FOCYIapCTBEHHOI'0 AK3aMEHa [0 XUMUH.

[Tporpamma jyist yriryO€HHOTO U3YUESHUS] XUMUH:

YCTaHABIIMBA€T MHBAapUAHTHOE IMPEAMETHOE COJAEpKaHME, O0O0sA3aTeIbHOE IS H3Y4YEHHS B paMKax OTAEIbHBIX MNpoQuiel, NpeaycMaTpuBaeT
pacnpeziesieHrue U CTPYKTYPHUPOBAaHUE €To 10 KaccaM, OCHOBHBIM COZIep KaTeIbHBIM JTUHUSAM/pa3iesiaM Kypca;

na€T MpUMEPHOE paclpeesieHne y4eOHOro BpEMEHH, PEKOMEH1YEMOTr0 ISl U3yUEeHHsI OTAEIbHBIX TEM;

npenjgaraeT NpUMEpPHYIO IOCIEA0BaTENbHOCTh M3Y4YE€HHs Y4eOHOro MaTepuaia C y4ETOM JIOTUKM TOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX H
MEKIPEIMETHBIX CBA3EH;

na€T METOIUYECKYI0 MHTEPIIPETALMIO LIeJeH U 3a/1a4 U3ydeHHs MpeMeTa Ha YriayOlIEHHOM YPOBHE C YUETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oduiero oOpa3zoBaHUs, COJIEPIKATENbHON XapaKTEPUCTHKHU IJIAHUPYEMbIX Pe3yJlbTaTOB OCBOCHUS OCHOBHOW 0Opa30BaTEIbHOW MPOTrpaMMBbI
cpenHero oOmiero oOpa3oBaHus (JIMYHOCTHBIX, METANPEIMETHBIX, IMPEJIMETHBIX), a TaKXe C Y4€TOM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEJIbHBIX
JENUCTBUM 00YyYaroMEerocs Mo OCBOCHHUIO COICPKAHUS MPeaMETa.

[To BceM Ha3BaHHBIM MO3UIIMAM B IIPOrpaMMe M0 XUMHUHU MIPETYCMOTPEHA MPEEMCTBEHHOCTh ¢ 00YYeHHEM XMMUU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHMs. 3a TpeaelaMd YCTaHOBJIEHHOM NpOrpaMMoW IO XHMMHUU 00s3aTeNbHOW (MHBApMAHTHOM) COCTaBISAIOLIEH COJEp’KaHUs y4yeOHOro
npenMera «XUMHS» OCTa€TCs BO3MOXKHOCTh BBIOOpa €ro BapUaTHUBHOM COCTaBISIOLIEH, KOTOpas JOJDKHA OINpPEAENsAThCS B COOTBETCTBUHU C
HaIpaBJIEHUEM KOHKPETHOTO MPOouiIsi 00ydeHHUs.



B cootBercTBuM ¢ koHIenTyanbHbIMU ToNIoKeHUssMEH OT'OC COO o HazHAYCHHWH MPEIMETOB 0a30BOTO U YIIYOJIEHHOTO YPOBHEH B CHUCTEME
Qg QepeHIMPOBaHHOTO 00yUEHHS Ha YPOBHE CPEIHET0 001Iero 00pa3oBaHMs XUMHUS Ha YPOBHE YIriIyOJIEHHOTO M3yYEeHUsl HAIIPABJICH HA pealu3aluio
MIPEEMCTBEHHOCTH C TOCIEAYIOIIMM 3TarloM IOJy4YeHHs] XMMHUYECKOTO O0O0pa30BaHUS B paMKaxX HM3Y4YCHHUs CICHUAIBHBIX €CTECTBEHHO-HAYYHBIX H
XMMHAYECKUX JUCHUILUIMH B BY3aX W OPraHU3alMsIX CPEAHEro MpoQecCHOHATbHOrO 00pa3zoBaHMA. B 3TOil cBA3M M3ydeHue mpeamMera «XHUMHUSD»
OPHEHTUPOBAHO TNPEHMYIIECTBEHHO HA paclIMpeHHe U YrIIyOJeHHE TEOPEeTHYECKOW M MPAKTUYECKOH MOATOTOBKH OOYyYaroIuXcs, BBIOPABIINX
onpenenéHHbIA Mpoguiab OO0y4eHHUs, B TOM 4YHCJIE C TEpPCHEKTHBOM IOCIEAYIOMIEr0 MOJIYYeHHUsST XHMHYECKOTO 00pa3oBaHMsS B OPTaHU3AIMIX
npodeccuoHanbHoro odpaszoBanus. Hapsany c stum, B cBere TpeboBanuit ®I'OC COO k miaHupyeMmbIM pe3yiabTaTaM OCBOCHHA (eaepanbHON
00pa3oBaTeNbHON MPOrPaMMBI CPETHETO 00IIero 00pa3oBaHus U3yYEeHHUE MpeaMeTa « XUMHS» OPUEHTHPOBAHO TAK)KE Ha pEIIeHHE 337a4 BOCTIUTAHUS
U COIMAIFHOTO Pa3BUTHA OOydYaIONIMXCs, Ha (JOPMUPOBAHHUE y HUX OOIIEHMHTEIUICKTYAIbHBIX YMEHUH, YMEHUN pallMOHANIN3AIUU Y4eOHOTO Tpyna U
0000IIEHHBIX CITOCOOOB EATEIFHOCTH, UMEIOIINX MEXINCIUILTUHAPHBIN, HAATIPEIMETHBIN XapakKTep.

CocraBngomuMy peaMeTa «XUMUsS» Ha YpOBHE YINIYOJIEHHOTO M3y4YEHHS SBISIFOTCSA YIIyOsn€HHbIE Kypchl — «OpraHudeckass XUMHUSD» U
«O6mas 1 Heopranuyeckas xumusi». [Ipu onpeneneHnn noaxoa0B K 0TOOPY U CTPYKTYPHOU OpraHU3alliu COJIEPKaHUs 3TUX KYpCOB B IIPOrpaMMe 10
XUMHH 3a 0cHOBY NpUHATHI nnosnoxeHust PI'OC COO o paznuuunsax 0a30Boro u yriy0jaéHHOro ypoBHEN U3y4eHUS IIpeIMETa.

OcHoBy coaep:xanus KypcoB «Opranuueckas XuMus» u «O011as 1 HeopraHu4ecKasi XMMHsD) COCTaBIISIET COBOKYITHOCTb IPEIMETHBIX 3HAHUHU U
YMEHHUH, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO M3y4YEHHs IpeaMeTa. JTa CHUCTeMa 3HAaHUHM IOJy4aeT OINpelNesIEHHOE TEOPETHYECKOEe JOTOJIHEHUE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (hakTomornueckoro marepuaia. Tak, Ha yriryOJEHHOM YpOBHE U3YydEHHsS TpeAMETa
o0ecriedeHa BO3MOKHOCTh 3HAYHTEIBHOTO YBEIMYEHHUS O00bEMa 3HAHMH O XUMHUYECKHX JJIEMEHTAaX W CBOMCTBaX HMX COCIMHEHHH Ha OCHOBE
paciiipeHus U yriiyOJIeHUs MPeCTaBIEHUN O CTPOSHUH BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAaHUS peakuii, paccMaTpUBaeMBbIX
C TOYKH 3pEHHUSI XUMUYECKON KMHETUKH U TepMOJuHAMUKU. V3ydeHne neproanydeckoro 3akoHa u Ilepuoanueckoil cucteMbl XMMUUYECKHUX 3JIEMEHTOB
0asupyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX MPEJCTABICHUAX O CTPOCHHM aToMa. XUMHYECKas CBS3b OOBSCHSETCS C TOYKU 3PEHUs
SHEPreTUUECKUX U3MEHEHUH IpH e€ 00pa30BaHUU U pa3pyLICHUHU, a TAaKXKe ¢ TOUKU 3pEHMs] MEXaHU3MOB €€ o0pa3oBaHus. V3yueHue TUoB peakuuit
JornonHsercd (GOpMHUPOBAHHEM IMPEACTABICHUN 00 3JIEKTPOXMMHUYECKHUX MpoOIeccax M 3JIEKTPOJIM3€ pacIiulaBOB UM PAacTBOPOB BellecTB. B kypce
OpPraHMYECKOM XMMHMM TpPU PACCMOTPEHUHM PEAKIIMOHHOM CHOCOOHOCTH COEIUHEHUI ynensieTcsi 0oco0oe BHHUMAaHHME BONpPOCaM OO0 3JIEKTPOHHBIX
s¢dekTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaKlUi.

Oco0oe 3HaueHHE MMEET TO, YTO Ha COJEp)KAaHUE KypCOB XHUMHUH YIIIYOJIEHHOTO YpPOBHSI M3YYEHHs JJIsl KIACCOB OMpPENEIEHHOro MpoQuiis
(rmaBHBIM 00pa3OM Ha UX CTPYKTYpPY M XapakTep JONOJHEHUH K o0Iel cucTteMe MpeIMETHBIX 3HAHWW) OKa3bIBAIOT BIUSHUE CMEXHbBIE MPEIMETHI.
Tak, HampuMmep, B COJAEp)KaHUU MpeAMeTa Uil KIACCOB XUMHUKO-(pu3UyYeckoro npoduis 0ojblloe 3HaueHUE OyAyT MMETh AJIEMEHThl y4eOHOTro
MaTepuaia no obmei xumuu. [Ipu u3ydyenuu npenMera B JaHHOM ciiyyae akLEHT OyJeT cellaH Ha OOIIHOCTh METOJI0B O3HAHMSI, OOIIIHOCTh 3aKOHOB
U TeOopuil B XMMHUU U B (PU3UKE: aTOMHO-MOJIEKYJIsIpHAasi Teopusi (MOJIEKyJIgpHas TeopHusl B (PU3MKE), 3aKOHBI COXPAHEHUS MAcChl U SHEPruH, 3aKOHBI
TEPMOJUHAMUKH, SJIEKTPOJIN3a, MPEICTABICHUS O CTPOEHUH BEIIECTB U APYTOE.

B T0 %€ BpeMs B coliep>KaHUU MpeAMETa JIIs KJIACCOB XMMHUKO-OMOIOTnYecKoro mpoduiist 001NN YAETbHBIN BeC OyIeT UMeTh OpraHu4ecKast
xumus. B 3ToM ciydae mpenocTaBisieTcsl BO3MOXKHOCTH JUIsl Oojiee OOCTOATEIBHOTO PACCMOTPEHUS XUMHYECKONW OpraHM3alluu KIETKH Kak
OMOJIOrMYECKON CUCTEMBI, B COCTaB KOTOPOH BXOIAT, K MPUMEPY, TaKU€ CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIMMUJbI, OCNKH, YIIeBO/Ibl, HYKJICHHOBBIE
KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUSA O cocTaBe M CBOICTBaxX MpeJCTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIY:KaT OCHOBOW JJIs
M3YYEHHUSI CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, IbIXaHUS, TUILEBAPEHHUS.



B niane ¢popmMupoBaHus OCHOB HAYYHOTO MHPOBO33PEHHSI, OCBOCHHUS OOIIEHAYYHBIX METOAOB IMO3HAHMS U ONbBITa MPAKTUYECKOTO MPUMEHEHHS
HAyYHBIX 3HAaHUWA M3y4eHHe mpeamera «XUMHUs» Ha YyriyOJEHHOM YpPOBHE OCHOBAHO Ha MEKIPEIMETHBIX CBA3SIX C Y4YEOHBIMH NpeIMETaMH,
BXO/ISIIIIMMH B COCTaB MPeAMETHBIX obnactell «EcTecTBeHHO-HAYyUHBIE IPEMETHI», «MaremaTtuka u HHpopMaTuKa» U «PyccKuii S3bIK U JTUTEpATypay.

[Tpu n3ydenun ydeGHOrO mpeamera « XUMuUs» Ha yrIIyOJIEHHOM ypOBHE TaKKe, Kak Ha YpOBHE OCHOBHOTO M Cpe/iHero obimiero oopa3oBanus (Ha
0a30BOM YpOBHE), 3a7aueii MEePBOCTENICHHON 3HAYMMOCTH SIBIISICTCSI POPMHUPOBAHUE OCHOB HAYKH XUMHH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMUS,
MPAKTUYECKON AEATEIbHOCTH YEJIOBEKAa W OJHOTO M3 KOMIIOHEHTOB MUPOBOW KYNbTyphl. Pemienue sToi 3amaun Ha yriayOlIE€HHOM YpOBHE M3YYEHHUS
IIpeaMeTa IMPEAIoIaracT peajln3aluio TaKuX Lelled, Kak:

(dbopMHpOBaHKE TPEACTABICHUI: O MATEPHATILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX M MI03HABAEMOCTH SIBIICHUI MPUPOIBI, O MECTE XUMHUHU B CHCTEME
€CTECTBEHHBIX HayK M €€ Belylllel poju B 00ECIIeUeHNN YCTOMUHNBOIO Pa3BUTHUS YEJIOBEUECTBA: B PEILIEHUU IIPOOJIEM IKOJIOTUYECKOM, SHEPreTHUECKON
U THIIEBOW 0E30MacHOCTH, B PAa3BUTHUH MEIHMIIMHBI, CO3JaHUHM HOBBIX MAaTEpPHAJIOB, HOBBIX MCTOYHHKOB DHEPTUH, B 00ECHEUECHUH PAIIMOHAIHLHOTO
MIPUPOJIOTIONB30BAHUSA, B (POPMUPOBAHUN MUPOBO33PEHUS M OOIIeH KyJIbTYpHl YEJI0BEKa, a TAKXKE SKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpELE;

OCBOEHHUE CHUCTEMBbl 3HAHUH, JIEKALMX B OCHOBE XMMHUYECKON COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (pyHAAMEHTaIbHBIX MOHSITHH,
3aKOHOB M TEOpUN XHMHM, COBPEMEHHBIX IIPEICTABICHUNA O CTPOCHHM BEIIECTBA HAa pPa3HBIX YPOBHIX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJISPHOM, O TEPMOJMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSAX IMPOTEKAHMS XUMHUYECKUX PEAKIHUil, 0 XMMHUYECKOM PaBHOBECHH,
pacTBopax U JUCIEPCHBIX CUCTEMAaX, 00 OOIIMX HAyUHbIX IPUHIIUIIAX XUMUYECKOTO ITPOU3BOJICTBA;

(dopmupoBaHrEe Yy 00YJarOIUXCs OCO3HAHHOTO MOHUMAaHHsI BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUU JUIsI OOBSICHEHUS KIIIOUEBBIX UICH U
po0JieM COBPEMEHHOW XHMMUH, /Ul OOBSICHEHHS] U MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY; TPAMOTHOIO pEIICHUs
npoOJieM, CBS3aHHBIX C XUMHEH, MPOTHO3WPOBAHMS, aHAJIM3a M OLEHKH C TO3WUIUN HIKOJOTHYECKON O€30MacHOCTH TMOCJEACTBUN OBITOBON U
MIPOM3BOJICTBEHHON JIESATENILHOCTH YEJIOBEKA, CBA3aHHON C XUMUYECKUM NPOU3BOACTBOM, UCIOIb30BAaHUEM U NEPEpaOOTKON BEILIECTB;

yrayOieHue MpeACTaBICHUIl O HayyHBIX METOJaxX IO3HaHUS, HEOOXOAMMBIX JUIsl MPUOOPETEeHHs YMEHUIl OpPHUEHTHpPOBAThCS B MHPE BEIIECTB U
OOBSICHEHUS] XUMUYECKUX SIBJICHUI, UMEIOIIUX MECTO B IMIPUPOJE, B PAKTUUECKOHN AEATEIbHOCTH U TOBCEITHEBHOM JKMU3HHU.

B mnane peanuzanuy nepBOOYEPETHBIX BOCIUTATENBHBIX M Pa3BUBAIOMIMX (YHKIMM LEIOCTHOW CHUCTEMBI CpeAHEro oOIero oOpa3oBaHUs IpU
M3Y4YEHUHU MpeMeTa «XUMHUs» Ha YIayOIEHHOM ypOoBHE 0COOYIO aKTyaJIbHOCTh IPHOOPETAIOT TaKKeE 1IeNIN U 3aauu, KakK:

BOCIIUTaHHE YOEKJEHHOCTU B IO3HABAEMOCTH SIBIEHUI HPUPOJIbI, YBaXKEHHUS K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPETHYECKUX U TNPHUKIIAJHBIX
UCCIIEIOBaHUM B XUMUH, (OPMHUPOBAHUE MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHMIO M IO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCHUTAHHIO HA OCHOBE YCBOEHMS OOIIEUEIOBEYECKUX
IIEHHOCTEH;

pa3BUTHE MO3HABATEJIbHBIX HWHTEPECOB, MHTEJUIEKTYalbHBIX M TBOPUECKHX CHOCOOHOCTEH oOywarommxcs, (GOpMHUPOBAHHE y HHUX CO3HATEIBHOTO
OTHOIIEHHS K CaMOOOpa30BaHUIO U HENPEPHIBHOMY OOpa30BaHHUIO KAaK YCIOBHIO YCIEIIHOW MPOPEcCHOHAIbHON M OOLIECTBEHHOM IESATENbHOCTH,
OTBETCTBEHHOT'0 OTHOILIEHUS K CBOEMY 3/J0POBBIO U MOTPEOHOCTH B 3I0pPOBOM 00pase *KU3HU;

(dbopMHpOBaHNE YMEHHMH U HABBIKOB PAa3yMHOTO MPUPOJIONOIb30BAHUS, PAa3BUTHE HKOJIOIMYECKON KYJIbTYpbl, MIPUOOpPETEHHE OMbITa OOIIECTBEHHO-
MOJE€3HON DKOJOTHUECKOM NeITeIILHOCTH.

OO6miee ynco 4acoB, MPETYCMOTPEHHBIX IS U3YYCHHS XMMUHU Ha YTIIYOJICHHOM YPOBHE CpeIHero obmiero oOpa3zoBanusi, coctapiser 204 gacos: B 10
kiacce — 102 gaca (3 yaca B Henenmo), B 11 kmacce — 102 gaca (3 gaca B HeIeI0).



COAEPXAHUE OBYYEHUSA
10 KJIACC
OPIAHUYECKASI XUMMUS

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHHU.

[Ipenmer u 3HaUEHHE OPraHUYECKON XUMUH, TIPEACTABICHUE O MHOTOOOpa3HH OPraHUYECKUX COCTUHCHUN.

DJIEKTPOHHOE CTPOCHUE aToOMa yIiiepoja: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS. BalieHTHBIE BO3MOXKHOCTH aroMa yriiepoaa. XuMHUYecKas
CBSI3b B OPraHUYECKHUX COeJMHEHUX. TUITbI THOPHIU3AIIMK AaTOMHBIXOpOUTANIEH yriiepoaa. MexaHu3mMbl 00pa30BaHUs] KOBAJICHTHOM CBSI3H (OOMEH HbI
U JOHOPHO-aKIENTOPHBIN). TUIBI HepeKkpbIBaHUS aTOMHBIX opOuTaneil, 6- u m-cBsizu. OauHapHas, [BOIHas u TpolHas cBs3b. CrocoObl pa3phiBa
CBsI3€H B MOJICKYJIaX OpraHMYeCcKuX BelecTB. [IoHATHE 0 CBOOOIHOM pajiMKale, Hykieoduie u neKTpoduie.

Teopust cTtpoeHus: opraHuueckux coenuHeHuil A.M. ByTiepoBa W cOBpeMEHHbIE MPEACTABICHUS O CTPYKType MOJIEKYJ. 3HaYeHHE TEOPHH
CTPOCHHSI OpPraHWYEeCKUX COeAMHEHUH. MojekynspHble U CTPYKTypHbIe (opmynbl. CTpyKTypHble (QOpPMYJbl pa3iHYHBIX BUJOB: pa3BEPHYTas,
cokpamiéHHasi, ckeneTHas. V3omepus. Buasl mzomepuu: CTpyKTypHas, MPOCTPAHCTBEHHAas. DIEKTPOHHBbIE dPQPEKTh B MOJEKYJIaX OPraHUYECKUX
COeMHEHMH (MHAYKTUBHBIN U ME30MEPHBIN dPPEKTHI).

[IpencraBnenne o kiaccu(UKAMU OpPraHUYecKUX BemiecTB. [lonsTHe O (yHKIMOHANBHOW rpynme. ['omornorus. ['oMosorndyeckue psibl.
CucremaTtnueckas HoMeHKJIaTypa oprannueckux coequHennit (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX MPEICTABUTENCH.

OcoOeHHoCTH U KIaccu(UKaIs OpraHndeckux peakiuii. OKMUCINTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIMY B OPraHUYeCKON XUMUU.

DKcrepuMeHTAIbHBIE METOIbI U3yYEHHS BEUIECTB U WX MPEBPAIICHUIA: O3HAKOMIIEHHE ¢ 00pa3liaMu OpraHWYeCKUX BEIIECTB M MaTepuaiaMu Ha
UX OCHOBE, OMBITHI M0 MPEBPAIICHUIO OPTAaHUYECKUX BEIIECTB MPHU HArpeBaHWU (IUIaBleHUE, OOYTJIMBaHHE M TOPEHUE), KOHCTPYUPOBAHHE MOJENei
MOJIEKYJT OPTaHUYECKHX BEIIECTB.

Yriaesoaopoasl.

Anxansl. ['oMonoruueckuii psa ankaHoB, o0mmas ¢popMyna, HOMEHKIATYpa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII
aNKaHOB, SP>-rHOpUAN3aIs AaTOMHBIX OpOHTaNei yrieposa, 6-cBa3b. dPu3nueckye CBONCTBA aTKAHOB.

XUMUYECKHE CBOICTBA alKaHOB: pPEAKIMHM 3aMEIICHHs, H30MEpHU3allud, NETUIPUPOBAHMS, IUKIM3ALWN, MUPOJIH3a, KPEKHUHTa, TOPEHUS.
[IpencraBieHne o MeXaHU3ME PEAKIIUN PaUKATHHOTO 3aMEICHHS.

Haxoxnaenue B mpupoae. CriocoObl MoMydyeHus: U MpUMEHEHHE aTKaHOB.

[uknoankanel. OOmiast Gopmyna, HOMeHKIaTypa u uzoMepus. OCOOEHHOCTH CTPOCHHS M XMMHYECKUX CBOWCTB MallbIX (I[UKJIOMPOIIAH,
UKII00yTaH) U OOBIYHBIX (LIMKIIOTIEHTAH, IIUKJIOTeKCaH) UKI0aTKaHOB. CrocoObl OMyueHUs M MPUMEHEHHE [IUKIIOAIKAHOB.

Anxensl. ['oMonorudeckuii psji ankeHoB, obmas Gopmyrna, HOMEHKIATypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOIIEKYJ AIKEHOB,
Sp?-rubpuau3anys aTOMHEIX opOuTaneil yrmepoaa, o- u m-cBsasu. CTpyKTypHas M reoMeTpuueckas (IMc-TpaHc-) u3omepus. dusmdeckue CBOHCTBA
AJIKEHOB. XMMHUYECKHE CBOWCTBA: PEAKIIUU MPUCOCTUHEHUS, 3aMEIICHHUS B 0-TTOJI0KEHUE TIPH IBOMHOMN CBS3H, MOJUMEPHU3alluu U okucieHus. [IpaBumio
MapxkoBHrKoBa. KauecTBeHHBIE peakIIui Ha JBOWHYIO CBs3b. CIIOCOOBI MOTYYESHHS U IPUMEHEHHUE ATIKEHOB.

Anxanguensl. Knaccudukaius amkagueHOB (CONpPsDKEHHBIC, M30JTUPOBAHHBIC, Kymyauposanuvie). OCOOEHHOCTH SJEKTPOHHOTO CTPOCHHS U
XUMHYECKUX CBOWCTB COMPSDKEHHBIX AMEHOB, 1,2- u 1, 4-mpucoenunenue. [lonmumepusanus conpsokEHHBIX aueHOB. CrocoObl MONyYeHUs |
MIPUMEHEHHE aTKAHCHOB.



Ankusbl. ["'oMonornyeckuii psij aaIKuHOB, o0mIas GpopMyiia, HOMEHKIIATYpa U U30MepHsl. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYI
QIIKMHOB, SP-THOpUIM3aIUsl aTOMHBIX opOuraneil yriepona. du3uveckre CBONCTBA aJKWHOB. XMMHUYECKUE CBOWCTBA: PEAKIMHU MPHUCOCAUHCHUS,
JUMEpU3allud U TPUMEpHU3aluu, OKUCIIEHHA. KUCIIOTHBIE CBOMCTBA aJKMHOB, MMEIOUIMX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBEHHbIE peakIUU Ha
TPOHYIO CB3b. CIIOCOOBI NMOTY4YEHHS U IPUMEHEHHUE aJIKUHOB.

Apomarnyeckue YriaeBogopoasl (apeHsl). l'omonoruyeckuii psig apeHoB, oOmas ¢Gopmysia, HOMEHKIATypa M HM30MEpUs. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl OeH3o07a. PU3MUecKue CBOWCTBA apeHOB. XMMHMYECKHE CBOMCTBa OEH30/Ia U €ro TOMOJIOTOB: PEAKIIMU
3aMeIIeHus] B OCH30JIbHOM KOJBIIE W YIJIEBOJOPOJHOM pajauKaie, peaklud NPUCOCIUHEHUS, OKHUCIeHHE roMosoroB Oensona. IlpeacraBienue o6
OPHEHTUPYIOIIEM ICHCTBUU 3aMECTUTENCH B OCH30JHHOM KOJIbLIE Ha TMPUMEpE AIKUIBHBIX PAJUKAIOB, KApOOKCHIBHOM, THAPOKCUIBHON, aMUHO- U
HUTPOTPYIIIBI, aTOMOB TanoreHoB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB ctupoia. [Tomumepusanust ctuposa. CrnocoObl MOMyYeHHS W TPUMEHEHUE
apoOMaTHYECKUX YIJIEBOJOPOJIOB.

[Mpuponnsii ra3. [lomyraeie HedTsHBIE Ta3el. Hedth u e€ mpomcxoxnenwe. KameHHBIH yroiab W HpORYKTHI ero mepepadoTku. CrocoOsl
nepepaboTKku HeTH: NMeperoHka, KPeKUHT (TEPMUYECKUH, KaTAINTHUECKUH ), pupopMuHT, THpou3. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHHUE
B IPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKIY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHHE TaJOT€HIPOM3BOJHBIX YIJIEBOJOPOAOB. Peaknuu 3aMeleHus TrajoreHa Ha T'MAPOKCOIPYMIy, HUTPOTPYIIY,
LUaHOTPYIIy, aMUHOrpyniy. JleiicTBue Ha TajJoreHIpon3BOJHbIE BOJHOIO U CIIMPTOBOIO pacTBopa miEnouu. B3aumozeiicTBue AUranoreHaakaHoB C
Marivem 1 HMHKoM. [IoHsATHE 0 MeTauI00praHuYecKuX coequHEeHUsIX. Vcronp30Banne rajloreHIporn3BOIHBIX YIIIEBOJOPOIOB B ObITY, TEXHUKE U NIPU
CHUHTE3€ OPTaHUYECKUX BEIIECTB.

DKCriepuMEHTAJIbHBIE METOJ/Ibl U3Y4YEHHs BEIECTB M WX IpEBpallleHUui: H3yuyeHue (PU3NYECKHUX CBOWCTB YIVIEBOJOPOJOB (PacTBOPHUMOCTS),
KAueCTBEHHBIX pEaKUui YIIeBOJOPOAOB PA3JIMYHBIX KilaccoB (oOeciBedyrBaHHE OpOMHOW WJIM HOJHOW BOJIbI, pacTBOpa MEpMaHIaHaTa Kayus,
B3aMMOJICHCTBUE alleTUJIEHA C aMMHA4YHBIM PAacTBOpOM okcuna cepedpa(l)), kauecTBeHHOEe OOHapy)KEHHE YIJIepojaa U BOJOpPOJa B OPTaHHMYECKHUX
BElIEeCTBaX, MOJIy4eHUE STHUIICHA U U3yYEHHE €ro CBOMCTB, 03HaKoMJIeHUE ¢ KosuteKuuaMu «HedTe» 1 «Yroaby», ¢ o0pa3iamu miacTMacc, KayqyyKoB U
PE3MHBI, MOJIETTUPOBAHUE MOJIEKYJI YIIIEBOJOPOIOB U raJOr€HIPOU3BOAHBIX YIIIEBOIOPO/IOB.

Kucnopoacoaepxamme oprannyeckne coeinHEeHUsl.

[Ipenenbubie omHoaToMHBIE cnUpThl. CTpoeHHE MOJEKyn (Ha NpUMeEpe MeTaHoJia W dTaHoja). ['oMmonormyeckuit psia, obmas dopmyna,
M30MepHsl, HOMEHKJIaTypa U Kiaccupukanusa. Ou3ndeckue cBOWCTBA MpeeiIbHbIX OJHOATOMHBIX CIIUPTOB. BOJOpOIHBIE CBSA3M MEXKIY MOJIEKYIaMH
cnupToB. XMMHUYECKHE CBOMICTBAa: peaklUMU 3aMEUIeHMs], Jerujparaiiy, OKHCIIEHUS, B3aUMOJEWCTBHE C OPraHMYECKUMU U HEOPraHWYeCKUMU
kucnoramu. KauecTBeHHas peakiusi Ha OJHOATOMHbIE CHUPTHL. J[eficTBHME ATaHONA M MeTaHOJa Ha opraHu3M dyenoBeka. CriocoObl MONy4eHUS U
MIPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa 1 u3oMepusi. OCOOEHHOCTH PU3NYECKUX U XUMUYECKUX CBOMCTB.

MHoroatoMHble COUPTHI — JTUJICHTIUKONb W TiulepuH. dusnueckue M XMMHUYECKHE CBOWCTBA: PEAKIMHM 3aMEIlEeHUs, B3aUMOJIEHCTBUE C
OpraHMYeCKUMU M HEOPraHMYeCKMMH KHUCJIOTaMH, KaueCTBEHHas peaklusi Ha MHOroaToMHble cnuptThl. IIpenctaBieHuve o MexaHU3Me peakuui
HyKJ1eopuiIbHOro 3ameleHus. JlefictBue Ha opranu3M denoBeka. CriocoObl MOTyYeHHs U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.



®enon. CTpoeHHE MOJEKYbl, B3aMMHOE BIUSHUE THIPOKCOTPYMIBI M OeH301pHOrO snapa. Pusmueckue cpoiictBa (enona. OcobeHHOCTH
XUMHYECKUX CBOUCTB ¢eHona. KadectBennble peakmuu Ha ¢eHon. TokcumuHocTh ¢enona. CrocoObl TONydeHUs W MpPUMEHEHHE (QeHona.
®denonpopManbaeTUAHAS CMOJIA.

KapOoHumnbpHBIE COCTMHEHUS — aBJICTHIBI U KETOHBI. DJICKTPOHHOE CTPOCHHE KapOOHHIIBLHOW TpYIIbL. ['oMonorndeckue psasl aabJACTHAOB U
KETOHOB, 00mas hopMyIia, u30Mepus U HOMEHKIAaTypa. OU3ndecKre CBOWCTBA aJIbJICTHIOB U KETOHOB. XUMUYECKHE CBOWCTBA AJIbJICTHIOB U KETOHOB:
peakiuu npucoequHeHus. OKHCIEHUE albJCTHI0B, Ka4eCTBEHHBIC PEAKIMU Ha anmbAeruibl. CrocoObl MONYYCHHS U MPUMEHEHHE AJIbJIETHIIOB U
KETOHOB.

OnHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHUCIOTH. (OCOOCHHOCTH CTPOCHHSI MOJIEKYJ KapOOHOBBIX KHCIOT. M3oMmepus u HOMEHKIATYypa.
dusnuecKkre CBOMCTBA OJJTHOOCHOBHBIX MPEACTbHBIX KAPOOHOBBIX KUCIOT. BOIOPOIHEIE CBSA3M MEXKIY MOJICKYJIAMH KapPOOHOBBIX KUCIOT. XMMHUYECKUE
CBOWMCTBA: KHCIIOTHBIC CBOWMCTBA, peaKIHs dTepH(PHKAINHN, PEAKIUU C YIaCTHEM YTIIEBOAOPOIHOrO paaukana. OCOOSHHOCTH CBOWCTB MYpPaBBHHOM
KHCIOTHL. [IOHSATHE O MPOM3BOMHBIX KApOOHOBBIX KHCIOT — CIOXKHBIX 3¢upax. MHOroodpasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB
HENPEICTbHBIX ¥ ApOMATHYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KHUCJIOT, THIPOKCHKAPOOHOBEIX KUCIIOT. [IpeacTaBuTenu BRICIINX KapOOHOBBIX
KHCJIOT: CT€apUHOBAsl, NAJIbMUTUHOBASL, OJICUHOBAS, JIUHOIE6As, TUHOIeH06dsi KACIOThl. CriocoOBI MOJIy4eHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omonoruueckuii psia, odmiast GopMmyia, u30Mepus U HOMEHKIaTypa. PU3NYeCKue W XUMHYECKHE CBOWCTBA: THAPOJU3 B
KHUCJION U IIEJIIOYHOM Cpee.

Kupsl. Crpoenne, pu3udeckrne M XMMHYECKHE CBOWCTBA JKUPOB: THIPOIHM3 B KUCIOW M mENo4HON cpene. OCOOCHHOCTH CBOWCTB KHPOB,
coJiepKallnX OCTaTKU HETPEACIIbHBIX )KUPHBIX KUCIOT. JKUpHI B IpUpo/IE.

MpbL14 KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIIEE JACHCTBHE.

OO6mras xapaktepuctuka yriaeBoaoB. Kmaccudukarus yriaeBogoB (MOHO-, JAW- M TOJucaxapuibl). MoHOcaxapuasl: TOK03a, (pPyKTO3a,
rajakrosa, pubosa, nezokcupudosza. dusznyeckue CBOWCTBAa M HaxoxkaeHue B mpupoje. DotocuuTe3. XUMHUECKHE CBOMCTBA TIIFOKO3BIL: PEAKIUU C
Y4aCTHEM CHUPTOBBIX U AJIbJICTUIHON TPYII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OpoxkeHue. [IpuMeHeHne riiroko3bl, €€ 3HaUeHUE B JKU3HEACATEIbHOCTH
opranusma. [lucaxapuapl: caxaposa, ManbTO3a U JIakTo3a. BoccTaHaBiuBaromye U HEBOCCTAHABIMBAIOUIME aucaxapuabl. ['uaponns nucaxapuios.
Haxoxnenue B mpuposae u npumeHnenue. [lonmcaxapuipl: Kpaxmai, TJIMKOTeH U Leinono3a. CTpoeHrne MakpoMOJIeKysl Kpaxmaia, TJMKOT€Ha U
LEeJUI0I03bl. DU3NYECKHe CBOMCTBA KpaxMmalla M IEJUIF0J03bl. XMMHMYECKHE CBOWCTBA KpaxMaja: THIPOJIM3, KAUYECTBEHHAs pEeaklus C HOJIOM.
XUMUYeCcKHe CBOMCTBA IEJITI0I03bl: THIPOJIN3, ModydeHue 3¢pupoB 1emttono3bl. [IoHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIHN MIENK).

DKCIEePUMEHTATBHBIE METO/IBI U3YUCHHS BEIIECTB M UX MPEBPAILICHUI: pACTBOPUMOCTh PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMOCHCTBHE dTAHOJA C
HaTpUEeM, OKHUCIIEHHWE STUJIOBOTO CIUPTa B albJErHj] Ha pacKaJ€HHOW METHOM MPOBOJIOKE, OKUCIEHWE STHUJIOBOTO CIUPTa AUXPOMATOM Kajus
(BO3MOHO HCIIOJB30BAHME BHJICOMATEPUATIOB), KaUe€CTBEHHBIC DPEAKIIMM Ha aibAeTUibl (¢ THApokcuaoMm auammuHcepeOpa(l) m ruapokcumom
meau(ll)), peaxuus rmunepuna ¢ rugpokcunom meau(ll), xumMuyeckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aMMOJIEHCTBHE PACTBOPA TIIIOKO3BI C
ruapokcuaoM meau(ll), B3aumozeiicTBre kpaxmania ¢ HOAO0M, pelIeHHe SKCIepUMEHTAbHBIX 3a/1ad Mo TemMaM «CrnupTel U GeHombl», «KapboHoBbIe
KUCJIOTHI. CIIOXKHBIE dPUPBD».

A3oTcoaep:kaliye oprannyeckne coeinHeHusl.

AMHHBI — OpraHMYECKHE MPOU3BOJHBIE aMMHaka. Kmaccudukamus aMrHOB: anupaTHYEeCKUe W apoOMaTHYECKHE; TEPBUYHBIC, BTOPUUHBIC U
TpetuuHbie. CTpoeHne MoJieKys, oOmias (opmyia, W30MepHs, HOMEHKIATypa U (pu3nyueckwe CBOWCTBA. XHUMHYECKOE CBOMCTBA anu(paTHUECKUX
aMHUHOB: OCHOBHBIE CBOMCTBA, aJKWJIMPOBAHUE, B3aNMO/ICHCTBHE MEPBUYHBIX AMUHOB C a30TUCTON KUCIOTOWU. COJIM aJIKUJIAMMOHHS.



AHUIMH — NpeAcTaBUTENb aMUHOB apoMarnyeckoro psaa. CtpoeHue aHuinuHa. B3aumHOe BIMSIHME TPYIIT aTOMOB B MOJIEKYJIE aHUJIMHA.
OcobeHHOCTH XMMHYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIe peakiuy Ha aHWIUMH. CriocoObl MOJTYYEHUs U MPUMEHEHHE ann(aTHUYeCKuX aMHHOB.
[Tony4yenue aHMIMHA U3 HUTPOOESH30IA.

Amunokucnorel. Homenknatypa u uszomepus. OTnaenbHble MNPEACTABUTEIM O-aMHUHOKHMCIOT: TJMLMUH, ajJaHuH. Pu3nyeckue CBOMCTBA
AMMHOKHUCIIOT. XHMMHUYECKHE CBOWCTBA AMHHOKHCIOT KaK aM(pOTEPHBIX OPraHMYECKHUX COCAMHEHHH, peakius IOJMKOHJEHCAluU, 00pa3oBaHUE
MENTUAHOM CBs3U. bruonornyeckoe 3HaueHue aMMHOKUCIOT. CHHTE3 U TUAPOJIN3 NIENTHUIOB.

benku kak mpupojHbie monuMepsl. [lepBuuHas, BTOpUYHAsS U TPETUYHAs CTPYKTypa OelkoB. XHMHUYECKHE CBOMCTBAa OENKOB: THIPOJIU3,
JIeHaTypalys, KaYeCTBEHHbIEC PEAKIIMU Ha OEJIKU.

DKCcIepUMEHTaIbHbIE METOBl M3YYEHHUS BEUIECTB M MX INPEBpAIICHUI: pacTBOpeHHE OEIKOB B BOE, J€HATypalys OCIKOB MpH HAarpeBaHUM,
[[BETHBIE PEAKIMM Ha OENKH, pelIeHHe SKCIEPUMEHTAIBHBIX 3334 M0 TeMaM «A30TCOAep)Kallie OpraHuvecKue coenauHeHus» u «Pacrmo3HaBaHue
OPraHHYECKUX COCTUHECHUIN.

BbicokomosiekysipHbIe COeJUHEHHUS.

OcHOBHbIE TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COECAUHEHUN: MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSS
MoJieKysipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOIMMEpPU3alis U MOJIUKOHIEH AU,

[lonumepnsle marepuanbl. IlmactMaccel  (HOAMATUIIEH, MOJUIPONWIEH, MOJIUBUHWIXJIOPUI, MOJUCTUPOI, MOJUMETHIMETaKpHIIarT,
MOJTMKapOOHATHI, MoNMATHICHTepedTanar). Y THau3amnus u nepepadoTKa IIacTHKa.

DnacToMepbl: HaTypallbHbIN KaydyK, CHHTETHYECKHE KaydyKH (OyTaqueHOBbIH, XJIOPOIPEHOBBIM, H30IIPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonoxkna: HatypanbHbIe (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTATHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCaH).

[TonuMeps! cienuanbHOTO Ha3HaUYeHUs (Te(IIOH, KeBJIap, FIEKTPOIPOBOASILINE OJUMEPDI, OMopaziaraeéMble MOJIUMEpPHI).

DKcrepuMeHTAIbHbIE METO/bl U3yYEHHS BELIECTB U WX IPEBPAIICHUI: O3HAKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcC, Kay4yyKoB, peIIeHHEe IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «Pacro3HaBaHue MJ1acTMacC U BOJIOKOH.

Pacuérnebie 3anaun.

Haxoxzaenue mMonekyasipHOW (opMysbl OPraHUYeCKOro COEAMHEHMsI IO MAcCOBBIM JOJSIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOKICHHUE
MOJIEKYJISIpHON (DOpMYJBI OpPraHMYEeCKOro COEIUWHEHHUs Mo Macce (00bEMY) NPOAYKTOB CropaHus, MO KOJUYECTBY BellecTBa (Macce, 00BEMY)
MPOJYKTOB PEAKIIUU W/WIIM UCXOHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHON (POPMYJIIbl OpraHMUECKOro BEIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOWMCTB
WM CIIOCOOOB MOITYYEHHUS, ONPEIeIIEHNE J0IM BBIX0a MPOAYKTa PEAKIIMU OT TEOPETUUECKH BO3MOYXKHOTO.

MexnpeaMeTHbIE CBSI3N.

Peanuzarust MeXnpeIMETHBIX CBsI3el MPH W3YyYEHUHM OpraHuyYeckod XuMuu B 10 Kiacce OCyIIEeCTBISETCS 4Yepe3 MCIOJb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX NMOHATHH, TaK U OHITUN, MPUHATHIX B OTJEJIBHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TIOHATHA: SIBJICHHE, HAYYHbIN (DaKT, TUIIOTE3a, TEOpUs, 3aKOH, aHAJIW3, CUHTE3, KJacCHU(pUKalus, HaOJt0IeHue,
U3MEepeHHe, IKCIIEPUMEHT, MOJIEb, MOIETUPOBAHUE.

®duszuka: marepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, SHEPTeTUYECKUN YpOBEHb, BEUIECTBO, TEJIO0, 0OBEM, arperaTHOE COCTOSIHHE
BelIeCcTBa, (pU3NUECKHE BETUYUHBI, €IUHUIBI U3MEPEHMUSI, CKOPOCTh, SHEPI U, Macca.

buonorus: kimerka, opraHu3M, 3KOocHcTeMa, Ouocdepa, MeTabOIM3M, HACIEICTBEHHOCTb, aBTOTPO(HBIM M TreTepoTpOo(HBIA TUI MUTAHUS,
OposxeHue, POTOCUHTE3, IbIXaHUE, OCJKH, YTIIEBObI, )KUPbI, HYKJIEMHOBbIE KUCIOTHI, (DEPMEHTHI.



I'eorpadus: mosie3HpIe NCKOMAEMBIE, TOTLIUBO.
TexHoNMOTHA: MUILEBBIE MPOJYKTHI, OCHOBBI PAllMOHAIBHOTO MHUTAHUS, MOIOIIME CPEACTBA, MAaTepHUANIbl U3 UCKYCCTBEHHBIX M CHUHTETHUYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMMH.

Atom. CocraB aTOMHBIX sjaep. XUMHUECKHil dsneMeHT. M3orombl. CTpoeHHE SJIEKTPOHHBIX OOOJOYEK AaToMOB, KBAaHTOBBIC YHUCIIA.
DHepreTHYeckue YpoBHH M MOJAYpOBHU. AToMHBIe opOuTanu. Kiaccudukaius XMMHYECKUX 3JIEeMEHTOB (S-, p-, d-, f-anementsi). Pacnpenenenue
AJIEKTPOHOB 110 aTOMHBIMOPOUTAISIM. DJIEKTPOHHBIE KOH(PUTYpAallU1 aTOMOB 3JIEMEHTOB IIEPBOIO—YETBEPTOrO MEPHUOJIOB B OCHOBHOM M BO30YKIEHHOM
COCTOSIHUH, JIEKTPOHHBIE KOH(PUTYpALIUU HOHOB. DJIEKTPOOTPUIIATEITHHOCTb.

[lepuoguueckuit 3akoHn u Ilepumonmueckas cucremMa xumudeckux auieMeHToB JI.M. MenneneeBa. CBs3b NEPUOJUYECKOTO 3aKOHa U
[lepuoanueckoil CUCTEMBI XMMHUYECKUX AJIIEMEHTOB C COBPEMEHHON TEOpHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB M0 IPyNIaM U nepuojam. 3HaueHue nepuoanyeckoro 3akona /[.1. Menneneesa.

Xumuueckasi CBS3b. Buabl XUMHUYECKOW CBSI3U: KOBAJICHTHAsl, MOHHAs, MeTaJUIMYecKas. MexaHu3Mbl 00pa3oBaHWsS KOBAJICHTHOW CBSI3H:
OOMEHHBIN U IOHOPHO-AKIECNITOPHBIA. DHEPTHsI U JUTHHA CBsI3U. [10ospHOCTD, HAIIPABIEHHOCTh U HACBIIIAEMOCTh KOBAJICHTHON CBSI3U. KpaTHEIE CBS3H.
Bonoponnas cBa3p. MexXMOIEKYIIpHBIE B3aUMOICHCTBHUS.

BaneHTHOCTh 1 BaJleHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX T€OMETPUYECKUM CTpOeHUEM (Ha mpumepe
COEJIMHEHUH 3JIEMEHTOB BTOPOTO MEPHO/Ia).

[IpencraBienre 0 KOMIUIEKCHBIX coeAMHEHHAX. CocTaB KOMILJIEKCHOTO MOHA: KOMILIEKCOOOpa3oBarTesb, JUraHAbl. 3HAUEHUE KOMILIEKCHBIX
coennHeHMi. [IoHATHE 0 KOOPAMHALIMOHHON XUMHH.

BemecTBa MOJIEKyISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIBI KPUCTAIUIMYECKUX PEHIETOK (CTPYKTYpP) U CBOICTBA BEILIECTB.

[TonsTe o nucnepcHbIXx cuctemax. MctuHHble pacTBopbl. [IpeacraBieHue o KOJIJIOUIHBIX pacTBopax. CrnocoObl BBIPAKEHUS KOHIIEHTPAIUH
pacTBOpOB: MaccoBasi JOJs BEIIECTBA B pacTBOpPE, MOJISpHAass KOHUEHTpanus. HachlleHHbIE M HEHACBIEHHBIE PacTBOPBI, PACTBOPUMOCTb.
Kpucramnoruaparst.

Knaccudukanms 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIeCTB. TpuBHaNIbHBIC Ha3BAHUS OTACIIBHBIX MPEICTABUTENIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanmss XuMHUUeCKUX peakifii B HEOPraHMIECKON M OPTaHMYECKOM XUMHUHU. 3aKOH COXPAHEHHSI MACChl BEIECTB; 3aKOH COXPAHCHHS U
MIPEBPAIICHUS YHEPTUN TIPU XUMHUECKUX peakiusaX. TernmoBsie 3QPEeKThl XUMHUECKUX peakiuii. TepMOXUMHUYECKHUE YPaBHEHHUS.

CKopocTh XMMHUYECKOH peakliiy, €€ 3aBUCUMOCTD OT pa3IMuHbIX ()aKTOpOB. 'OMOreHHbIE U reTeporeHHble peakiuuu. Katanus u karaan3aTopsl.

OOpaTumblie U HEOOpaTUMBbIE peaklni. XuMudeckoe paBHoBecue. KoHcranTa xumudeckoro paBHoBecus. DakTopsbl, BIMSIONINE HA MOJIO0XKEHHE
XUMHUYECKOTO PAaBHOBECHUS: TEMIIEPATYPA, JAaBJICHNE U KOHLIEHTPALlMU BEIIECTB, ydyacTBYOMUX B peakuuu. [Ipunnun JlelllaTense.

OnexkTponutnyeckas auccouuanus. CunbHble W cialble 37eKTpoiauThl. CreneHb aucconuanuu. Cpea BOJIHBIX PACTBOPOB: KHUCIIOTHAs,
HeUTpanbHasi, menounas. Bomopoausrii mokasarens (PH) pactBopa. ['maponus cosneit. Peakiiuu nonHoro oomeHa.



OKHCINTENBHO-BOCCTAHOBUTENbHBIE peaklnn. Crenenp okuciaeHus. OKUCIUTENb U BOCCTaHOBUTENb. [Ipoliecchl OKUCIEHUS U BOCCTAHOBJICHMUS.
Baxnelime oKMCIUTETN U BOCCTAHOBUTENM. MeTOJI 3JIeKTPOHHOTO OanaHca. DJIEeKTPOIN3 paCTBOPOB M PACIJIaBOB BEIIECTB.

DKCrepuMEHTAJIbHBIE METO/IbI M3yUEHUS BEIIECTB U UX MPEBPALLEHUI: pa3ioKeHUE EPOKCUIA BOJIOPOIa B IPUCYTCTBUH KaTaJIn3aTopa, MOJEIH
KPUCTAININYECKUX PEIIETOK, TPOBEJICHUE PEAKLIM HOHHOTO 0OMEHA, OIPEJIEIIEHUE CPElbl PAaCTBOPOB C ITOMOIBI0 HHIUKATOPOB, U3YyUEHHUE BIIMSHUS
pa3nu4HBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIIUHU U MOJIOKEHUE XUMUIECKOTO PABHOBECHSL.

Heoprannueckasi xumus.

[Tonoxxenne HemeramwioB B llepuonnueckoil cucreme xumuyeckux siemeHToB J[.M. MenneneeBa U OCOOEHHOCTH CTPOEHHS MX aTOMOB.
dusnuecKkre CBOMCTBAa HEMETAILIOB. AJIOTPOIUSI HEMETAILIIOB (Ha MpUMepe KUCIOPOa, cephl, pocdopa u yriaeposaa).

Bonopon. [Tonydyenne, puszndyeckne 1 XUMUIECKHAE CBOWCTBA: PEAKLIMU C METAJUIAMH M HEMETAJUIAMHU, BOCCTAHOBUTEIIbHBIE CBOHCTBA. [ HIIpHIBL.
TonauBHBIE AIEMEHTHI.

lanorensl. Haxoxpaenwe B mpuponae, crmocoObl MOTydeHUs, (PU3NUECKHE U XUMUYECKHe CcBoicTBa. [amoreHoBomopossl. Baxueitnme
KHCJIOPOACOICPIKAIIE COSNUHEHHsI TaJoreHoB. JlabopaTopHble ¥ MPOMBIIIICHHBIE CIIOCOOBI MOMYYEHUsS TraJloreHoB. [IpiMeHeHne rajJoreHoB U MX
COCIMHECHU.

Kucnopon, o30H. JlaboparopHble U NMPOMBILUIEHHBIE COCOOBI MOTYy4YeHUs Kuciaopoaa. dusnueckue U XMMHUYECKUE CBOMCTBA U NMPUMEHEHHE
KHCII0po/ia U 030Ha. OKCUABI ¥ IEPOKCHUIBI.

Cepa. Haxoxxaenue B mpupoie, CrocoObl MorydeHusi, pu3nuecKkue u Xummdeckue cpoiictsa. CepoBopopo, cyiabdunbl. Oxenn cepsi(1V), oxcun
cepol(V1). Cepructas u cepHast KUCIOTHI U UX coii. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIIOTHI. [IpuMeneHune cepol U €€ coeIuHEHUH.

A3zot. HaxoxneHnue B mpupojie, crnocoosl MoydeHus, GU3NUeCKue U XMMUYECKHE CBOWCTBA. AMMHAK, HUTPUABL. OKCHUIIBI a30Ta. A30THUCTAs U
a30THAast KUCJIOTHI ¥ X coil. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHune a30Ta u ero coequHeHn. A30THbIE y100pEHUS.

®ochop. Haxoxnenue B npupoze, crnocoObl MoidydeHHs, ¢puznyeckue u xumuueckue cpoiictBa. Pochuabl u dochun. Oxcunsl pocdopa,
dbochopnas kucnora u e€ conu. [Ipumenenne pocdopa u ero coenunennii. DochopHbie yn0OpeHHS.

VYrneposa, HaxoXJIeHHE B NMpupoie. AJUIOTponHble Moaupukanui. Ou3nyeckue U XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX
yraeponoMm. Oxcun yraepona(ll), okcua yrimepona(lV), yronpHas kuciora u €€ coyid. AKTUBUPOBAHHBIN yroib, ancopOuus. DymnepeHsl, rpades,
yIJIepoJIHbIe HAHOTPYOKHU. [IpuMeHeHre MpoCThIX BEIIECTB, 00pPa30BaHHBIX YIIIEPOJIOM, U €r0 COCTMHEHH.

Kpemuuii. Haxoxnenue B npupoje, crnocoOsl nonydeHus, pusndeckre U xumudeckue cBoiictBa. Oxcun kpeMuus(1V), kpemMHHeBast KUCIOTa,
cuiukarsl. [IpuMenenne kpeMHus u ero coeAuHeHnid. CTekso, ero nojyyeHue, BUJIbl CTEKIA.

[Tonoxxenne metansos B [lepuonnyeckoil cuctemMe XUMUYECKUX 371€MEHTOB. OCOOEHHOCTH CTPOECHHUSI AJIEKTPOHHBIX 000JI0UE€K aTOMOB METaJLJIOB.
Ob6mue ¢puznyeckue cBoiicTBa MetaioB. [I[pumeHenne MetamioB B ObITY U TexHUKe. CIijIaBbl METAJJIOB.

DNEeKTPOXUMHUYECKUH psAl  HampspkeHuid MetauioB. OOmme cnocoObl MOJY4YeHHs METaJIOB: THAPOMETAJUTYprusi, MHPOMETaLTyprus,
anekTpometautyprus. [lonsrue o kopposzun MeTayoB. CriocoObl 3alIUTEI OT KOPPO3HH.

O6bmas xapaktepuctuka MetajuioB |A-rpymnmnsl [leproanyueckoil cucreMbl XuMUYecKuX 31eMeHToB. Hatpuil u kanuil: nonydyenue, pusndeckue u
XMMHUYECKHE CBOICTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX COETMHEHUI.

O6mras xapaktepuctuka MetauioB |lIA-rpynmer [lepuoamdeckoil cHUCTEMBl XMMHYECKHUX SJIEMEHTOB. MarHuii W KajbIUd: TOJIyYCHHE,
¢bu3nyecKkrue 1 XUMHUYEeCKHe CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX coeAMHEHHH. JKECTKOCTh BOABI U cIOCOOBI €€ yCTpaHEHUS!.



ANIOMMHUI: TIOTy4eHue, (PU3NYecKre U XMMUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOrO BEIECTBA U €r0 COeIMHEHUA. AM(OTEpHBIE CBOWCTBA
OKCHJIa U TUJIPOKCH]IA AIFOMUHHUSL, THIPOKCOKOMIUIEKCHI aJIFOMUHMUSL.

OOm1ast xapakTepUCTHKA METaIIOB T000YHBIX noarpymi (b-rpymm) Ileproaunaeckoil CHCTEMbI XUMUYECKHX 3JIEMEHTOB.

dusnyeckue U XMMUYECKHE CBOMCTBAa Xpoma M ero coeauHeHui. Okcuasl u rugpokceussl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u
JUXPOMAThI, UX OKMCIUTENbHbIE CBOMCTBA. [lonydyeHne u npuMeHeHue xpoma.

dusnueckue U XMMHUUYECKHE CBOMCTBA MapraHiia u ero coenuHeHuil. Baxueiimue coenunenust mapranua(ll), mapranmna(lV), mapranuna(VI1) u
mapranua(VIl). [lepmanranar kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

dusnueckue W XMMHUYECKHE CBOMCTBA Xkeye3a U ero coeauHeHuid. Oxcunbl, ruapokcunbl u conu skenesa(ll) u xenesa(lll). IMonyuenue u
IIPUMEHEHHUE XKeJle3a U €ro CILIaBOB.

@u3nyecKue U XMMHYECKHE CBOMCTBA MEAU U €€ coequHeHni. [lonydenue u npuMeHeHue MeAU U €€ COeAMHEHU .

[uHk: nonxydenue, Gpusmyeckrue U XMMAYECKHE CBOWMCTBA. AM(OTEpPHBIE CBOWCTBA OKCHIA U THAPOKCHAA ITUHKA, THIPOKCOKOMIUIEKCHI IIMHKA.
[IpuMmeHeHne HMHKA U €r0 COeAMHEHUH.

DKcIeprMEeHTaIbHBIE METOJIbI M3YYEHHs BEIIECTB W MX IPEBpAIlCHHIA: U3ydeHHe oOpas3loB HEMETAIJIOB, TOpeHHue cepbl, (ocdopa, xemnesa,
Mar"usi B KUCJIOPOJE, U3y4eHHE KOJUIEKINH « MeTallibl U CIUIaBbl», B3aUMOICHCTBUE IIEI0YHBIX U IEJI0YHO3EMEIbHBIX METAJUIOB C BOJOM (BO3MOYKHO
HCI0JIb30BaHNE BUJIEOMATEPHAIIOB), B3aUMOJICHCTBUE LIUHKA U JKeJe3a C paCTBOPaMU KHUCIIOT U I1€J104YeH, KaueCTBEHHbIE pEeaKllMi Ha HEOpraHU YeCKUe
aHMOHBI, KATUOH BOJIOPOJIa U KaTHMOHBl METAJUIOB, B3aUMOJEHCTBUE THJPOKCHUIOB AIIOMUHHUS U LIUHKA C pacTBOpaMHU KUCJIOT U ILIEN0YEH, pelieHne
HKCHEPUMEHTAIBHBIX 33124 1o TeMaM «l anorensn», «Cepa u €€ coenmHeHHs», «A30T U Gochop U UX COeAMHEHU», «MeTayutbl TTIaBHBIX TOATPYIII,
«Mertasnibl MOOOYHBIX MOATPYIII.

XuMHS H )KU3Hb.

Ponp xumum B o0ecrieueHUM YCTOMUYMBOIO pPa3BUTHUS 4dejoBeuecTBa. [IOHATHE O HayuyHBIX METOJAX I[O3HAHUS W METOJOJOTMU HAyYHOIO
uccienoBanus. HayuHnble mpuUHIUOB OpraHU3allMid XMMUYECKOTO NMPOU3BOJACTBA. [IpoMblliuieHHbIE CIOCOOBI MOMY4YeHHs] BaKHEWIIMX BEUIECTB (Ha
IpUMepe MPOU3BOJICTBA aMMHAaKa, CEPHOM KHUCIOTHL, MeTaHoisa). IIpoMbllIeHHbIE CHOCOOBI MMOJNYYEHHS METAUIOB M CIUIABOB. XHUMHYECKOE
3arpsi3HEHUE OKPY KaIoLIe cpeibl U ero nocieacTBUsA. Poib XuMun B 00ecriedeHnr SHEpreTUUecKoil 0€3011acHOCTH.

XuMmus U 3710poBbe uenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuia Mcnonb3oBaHUS JIEKApCTBEHHBIX MpernapaToB. Poiab XumuM B pa3BUTHH
MEIULIUHBI.

XUMUS TUIINA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe 100aBKU. Poib XuMuu B o6ecrieueHny MHUILEeBO 0€3011acCHOCTH.

Kocmernueckue u mnapdromepnbsie cpenactBa. beitoBas xumus. I[IpaBuia 06e30mMacHOrO HMCHONB30BaHMS IPENapaToB OBITOBOM XUMHHM B
MOBCEIHEBHOM KU3HH.

XUMHUS B CTPOUTENIbCTBE: BaXKHEHIIINE CTPOUTENbHbIE MaTEpHUaIbl (IEMEHT, OETOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHnyeckre 1 MUHEPAIbHbBIE yTOOpEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalibl, KPaCKH, CTEKIIO0, KepaMuka. MaTtepuarsl 1)1 2IeKTpoHUKU. HaHoTeXHOmOruu.

Pacuérneble 3anaun.

Pacuérbl: Macchl BelecTBa UM 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIECTBA, MAacce UM 00bEMY OJHOTO M3 YHYACTBYIOUIUX B peakluu
BellecTB, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB DPEAKIMH, €CIM OAHO U3 BEIIECTB HMMEET NMpUMecH, Macchl (00bEMa, KOJIUYEeCTBa



BEILIECTBA) MPOAYKTA PEAKIIMHU, €CJIM OJTHO U3 BEIIECTB JaHO B BUIE PacTBOpPaA C OMPEIEIEHHON MacCOBOM J10JIe pPacCTBOPEHHOIO BEIIECTBA, MaCCOBOM
JI0JIM ¥ MOJISIPHOM KOHLIEHTPALMK BEUIECTBA B PACTBOPE, J10JIM BbIXO/A MPOJIYKTa PEAKLUU OT TEOPETUUECKH BO3MOYXKHOTO.

MexnpenMeTHbIe CBSI3U.

Peanuzanus MexnpeIMETHBIX CBSI3€H NIPU M3YYEHUHU O0ILEH U HeopraHu4eckol XuMuu B 11 Kitacce ocyliecTBiseTcs Yepe3 UCIOIb30BaHUE KaK
O0IIMX €CTEeCTBEHHO-HAYYHbIX NOHATHH, TaK M MOHATUH, IPUHATHIX B OTACIBHBIX IPEAMETaX €CTEeCTBEHHO-HAYYHOTO [IUKJIA.

OOu1re ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHNE, HAYYHBIH (PAaKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAIHU3, CUHTE3, KJIaccu(uKaIus, MepruoguIHOCTb,
HaOJI0ICHNE, U3MEPEHNUE, SKCIIEPUMEHT, MOJIEIb, MOICTTMPOBAHNUE.

®duszuka: Marepusi, MUKPOMHUP, MAaKpOMHp, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUUECKUM
YPOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSHHUE BEUIECTBA, WICABHBIA Ta3, (U3MUECKHE BEIUYMHBI, CIUHHIBI W3MEPEHHUs, CKOPOCTH,
JHEpPIHUsl, Macca.

Buonorusi: xierka, opraHu3M, SKocucTeMa, Omocdepa, MeTadboNu3M, Makpo- U MHUKPOIJIEMEHTHI, OCNIKH, KUPBI, YIJIEBOJbI, HYKJICHHOBBIC
KHUCJIOTHI, )ePMEHTBI, TOPMOHBI, KPYTOBOPOT BELIECTB U TIOTOK SHEPTHH B IKOCUCTEMAX.

I'eorpagus: MuHepabl, FOpHbIE IOPO/IbL, [T0JIE3HBIE HCKOTIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHosorus: XUMHUYECKas HPOMBILUIEHHOCTb, METAJIypIrUs, CTPOMUTENbHbIE MaTepuaibl, CEIbCKOXO3MCTBEHHOE IPOU3BOJCTBO, IHILEBAS
MPOMBIIICHHOCTh, (apMaleBTUYeCKass IMPOMBIIUIEHHOCTh, MPOU3BOJICTBO KOCMETHUYECKMX IMPEnapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTEepUaJIOB, AEKTPOHHAs IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUU HA YTUIYBJIEHHOM YPOBHE CPEJJHEI'O OBLHIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUU C CUCTEMHO-AEATEILHOCTHBIM IMOAXO0JIOM B CTPYKTYpPE€ JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS IMpeaMeTa «XHMHS» Ha YPOBHE
cpeaHero o0Imero o0pa3oBaHUsS BBIACICHBI CIEAYIOIIUE COCTABIAIOLIME: OCO3HAHHE OOY4YarOIIMMUCS POCCUHCKOW IpakJaHCKOW HAEHTHYHOCTH;
TOTOBHOCTh K CaMOpa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOIPEAENICHUIO; HAJU4YMe€ MOTUBAallMM K OOYYEHHIO; TOTOBHOCTb M CIOCOOHOCTb
00yyaroluMXxcsi pyKOBOJCTBOBATHCS IPUHATHIMU B 00I1I€CTBE IPABUJIAaMU U HOpMaMH MOBEJEHUS; HAIMYUE PAaBOCO3HAHMS, SKOJIOTMUYECKON KYJIbTYPHI;
CIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHS IMpenMera «XHUMHUS» OTpakaloT CHOPMUPOBAHHOCTH OMbITA ITO3HABATEJbHOM U TMPAKTUYECKOU
JeSTeIbHOCTH 00yUaroIINXCsl B IPOLIECCE pealn3alui 00pa3oBaTeIbHOMN e TEIbHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS MpenMera «XUMHUS» OTpakaloT CGHOPMUPOBAHHOCTH OMbITa I1O3HABATEILHOW M MPAKTHUECKOH
JeSITeIbHOCTH 00yUaroIINXCsl B IPOLIECcCe pealn3alui 00pa30BaTeNbHOM JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS

0CO3HaHHUs 00YUYaIOLIUMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00S13aHHOCTEH, YBaXKEHUSI K 3aKOHY U IPaBONOPAIKY;

MIPEJICTaBICHMSI O COLMAIBHBIX HOPMAaxX M MpaBUiIaxX MEKINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JNEATENBHOCTH INPHU CO3JAAHHUU YYEOHBIX MPOEKTOB, PEIIEHHWH Y4EOHBIX U IO3HABATENIbHBIX 3ajad,
BBITIOJTHEHUH XUMUYECKHUX IKCIEPUMEHTOB;



CMOCOOHOCTH TOHUMATh W NPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY W apryMEHThl JPYTUX IpH aHAIM3€ pa3IMYHBIX BHJOB Y4eOHOM
JESITENIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY U HAyYHOMY HacJIeJUI0 OT€YECTBEHHON XUMMH;

YBa)XKEHUS K IPOLECCY TBOpPYECTBA B 00JACTU TEOPUU U IPAKTHUECKOIO INPUIOKEHHS] XMMHM, OCO3HAHUS TOIO, YTO JaHHbIE HAYKU €CTb
pe3yabTaT ATUTEIbHBIX HAOII0AEHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYAa YUEHBIX U PAKTUKOB,;

MHTEpECa W TO3HABATEIIbHBIX MOTHBOB B TOJYYCHHH M TOCIEAYIOUIEM aHaW3e MH(POPMALUU O NEPEAOBBIX JOCTHKEHHSX COBPEMEHHON
OTCUYCCTBCHHOM XHNMHUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIOCOOHOCTH OIEHMBATH CUTYAIlUH, CBSI3aHHBIE C XUMHUYECKUMH SBJICHUSIMU, M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSCh HAa MOPaJIHHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEIECHUE U MOCTYNKU CBOMX TOBApHUILEH C MO3ULUNA HPAaBCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHUS
IIOCJIEICTBUM MIOCTYIIKOB;

4) popMupoBaHMSA KYJIbTYPHI 310POBb:

MOHWMAaHMsI IIEHHOCTEH 370pOBOro M 0€30macHOro 0opas3a )KU3HH, HE0OXO0AUMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PH3HMUECKOMY
U TICUXUYECKOMY 3/J0POBBIO;

coOroieHus paBuIl 0€30MacHOro oOpallleHus ¢ BeIleCTBaMU B ObITY, IOBCEIHEBHOM JKU3HU, B TPYAOBOH 1€ATEIbHOCTH;

MMOHUMAaHHUSI LIEHHOCTH NMPaBUJI UHJIMBUIYaJIbHOTO U KOJUIEKTUBHOI'O O€30MacHOIO MOBEIEHUS B CUTYALUAX, YIPOXKAIOIIUX 3OPOBBIO U KU3HU
JTIOJIEH;

OCO3HaHUs NOCIEACTBUM U HENMPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHUKOB, KypeHHUs);

5) Tpya0BOro BoCIMTAHMSA:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-MCCIIEI0BATEIbCKONW JESITENbHOCTH, OOLIECTBEHHO IOJIE3HOM, TBOPYECKOM M APYTruUX BHAAX
NeSITENIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEILIEHNU MIPAKTUUECKUX 3a7a4 COLMaIbHON HAIPaBIE€HHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTHYECKOMY U3YUEHHIO PO eccuil pa3IMyHOro poja, B TOM YHCIIe HA OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUHU;

YBaXXEHUsI K TPYJLY, JOISAM Tpyia U pe3yiabTaTaM TPYAOBOH J€ATE€IbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYalIbHOW TpaeKTopuu oOpa3oBaHus, Oyayuied mnpodeccun M pealn3alud COOCTBEHHBIX
U3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHU, HTHTEPECOB U MOTpeOHOCTEN 00111ecTBa;

6) 2K0JI0rMYeCKOro BOCIIMTAHMS:

9KOJIOTMUYECKH 11€1€CO00pa3HOro OTHOLIEHHS K MPUPO/Ie KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

MMOHUMAaHHUS IJI00AIbHOTO XapaKTepa dKOJOTHYECKUX MPOo0ieM, BIMSHHUS SKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOIHON U COLMAIBLHON
Cpensl;

OCO3HaHHUS HEOOXOUMOCTHU UCIOIB30BaHUS JOCTIXKEHUH XUMUH ISl PEIIEHUs] BOIPOCOB PAIlMOHATBHOTO MIPUPOIONOIB30BaHUS;



aKTUBHOTO HENPHATHA JACUCTBUI, NPUHOCALIMX BpPEI OKpYKAlOUIeW NpPUPOAHON cpelae, YMEHHS NpPOTHO3UPOBATh HEOIAronpHsTHBIC
HKOJIOTUYECKHUE TTOCIICACTBUS IPEANPHHUMAEMBIX TEHCTBUI U MTPEIOTBPAIATh UX;

HAJINYHSI PAa3BUTOTO SKOJOTHYECKOTO MBIIIJICHUS, SKOJOTHIYECKON KYyIbTYpbI, OMbITa JEATEILHOCTA SKOJIOTUYECKON HAIPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMU B TIO3HABATEJIbHOW, KOMMYHHKATHBHOM M COLMAIBHOW MPAKTUKE, CIIOCOOHOCTHM W YMEHHSI aKTUBHO IPOTHBOCTOATH
uaeosioruu xemohoouwu;

7) HeHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHON MPAKTUKH;

MMOHUMAaHHMS CTIEHU(UKN XUMUH KaK HayKH, OCO3HaHUS €€ posid B HOpMUPOBAHUH PAIIMOHATIEHOTO HAYYHOT'O MBIIUICHHS, CO3JJAHUN [IEIIOCTHOTO
npeacTaBiIeHus 00 OKpYXKAaloIIeM MHpEe KaKk O €IUHCTBE NMPUPOIBI M YeNOBEKa, B MO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEH M peuieHud MpoliaeM
COXpaHEHHS TPUPOJHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0CO00H 3HAYMMOCTH XHMHUH JUIi COBPEMEHHOW IMBHJIM3AIMH: B €€ TYMAHHCTHYECKOW HAIPABICHHOCTH W BAKHOW PONU B
CO3JITaHMHM HOBOW 0a3pl MAaTEpUAIBHOW KYJIBTYphl, B pEIICHUH TJIO00ATbHBIX MPOOJIEM YCTOHYMBOTO pa3BUTHS UEIOBEYECTBA — CHIPHEBOM,
HHEPIreTUYECKOM, MUIIEBON M KOJIOTMYECKOW OE30MaCHOCTH, B Pa3BUTHH MEIHMIIMHBI, OOECIICYCHHH YCIOBHU YCIICHIIHOTO TPyJa M IKOJOTHYECKH
KOM(OPTHOH KU3HU KaXKIOT0 YJIeHa 00IIecTBa;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: IMOHHWMAHHS CYHNIHOCTH METOAOB TIO3HAHUS, HCIOJB3yEeMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
MCITIOJIB30BATh TOTy4aeMble 3HAHHS IS aHAJIN3a U OOBSICHEHUS SBJICHUI OKPYKAIOIIETO MUPA W MPOUCXOAIINX B HEM W3MEHEHH, YMEHHS JeNaTh
00OCHOBAHHBIC 3aKITIOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB M HIMEIOIIMXCSI JAHHBIX C LEJIBIO MOJIYYSHHsI JOCTOBEPHBIX BBIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSATENBHO HCIOB30BaTh XUMUYECKHE 3HAHUS TS PEUICHHUS IPOOJIeM B PEaTbHBIX )KU3HEHHBIX CUTYAIUX;

WHTEpeca K MO3HAHUIO, HCCIIEIOBATENBCKOM IeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHHUIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHWN MO XUMHH B
COOTBETCTBHH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH;

HWHTEpeca K 0COOCHHOCTSIM TpY/a B pa3audHbIX chepax nmpodhecCuoHaATbHOU JeATeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yinbTaTbl OCBOSHHS MPOTpaMMbl IO XUMUH Ha YPOBHE CPEAHEro 0011ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIE JUIsl POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOUINXCS MEXAUCIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IIEHAayYHbIE TOHATHS, OTPaXKarolIe
L[EJIOCTHOCTh HAayYHOM KapTUHBI MHpa M Cclenu(UKy METOJI0B MO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIEeCTBO, dHEPrus,
SBJIGHUE, MPOLECC, CUCTeMa, HAay4YHbIH (PaKT, MPUHILMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIeJOBaHHE, HaOJI0/eHUEe, HW3MEpeHHe,
SKCIIEPUMEHT U JpyTue);

yHHUBEpcaJbHble yueOHble JeicTBHs  ([IO3HABaTEeNbHbIE, KOMMYHUKAaTHUBHbBIE, pPETyJIATHBHbIE), oOecreuyuBaroniye (GopMHUpOBaHUE
(GYHKIIMOHATIBHOW IPaMOTHOCTH M COI[MAJIbHOIN KOMITETEHIIUN 00y4aroIInXcs;

CIOCOOHOCTh OOYYaIOUIUXCSI MCIOIb30BaTh OCBOCHHBIE MEXKIWCHUIUIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHWUS M YHUBEPCAJIbHBIE Yy4eOHBIE
JEWCTBUSA B O3HABATEILHON U COLMAIBHON MPAKTUKE.

MeTtanpeameTHble pe3yabTaThl OTPaXKaOT OBJIAJCHUE YHUBEPCAIbHBIMUA YU€OHBIMU IT03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU
NEHCTBUSIMH.



ITo3naBaTenbHBIC YHHBepcaJIbHbIe YUeOHbIe eliCTBUS

1) 6a3oBble JIOTHYecKHeE AeiiCTBUS:

CaMOCTOSITENIFHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

OIIpEeAEIATh LN ACSITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH UX OCTUKEHUS, COOTHOCUTH PE3YJIbTAThl JEATEIBHOCTH C ITOCTABJIEHH BIMU
LEJISIMU;

HCII0JIb30BaTh NPU OCBOECHUU 3HAHMWU NPUEMBI JIOTUYECKOTO MBILIUICHUS: BBIIEIATh XApAaKTEPHbIE NPHU3HAKU MOHSATHM M yCTaHABIMBAaTh UX
B3aMMOCBSI3b, UCIIOJIB30BATH COOTBETCTBYIOLINE MOHATHUS ISl OObSICHEHHS OTJCIBHBIX (PAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS M KpUTEPHUH [T KIIaCCU(DUKAIIMHU BEIIECTB M XUMUYECKUX PEAKIIHNIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyKIeHUsl (MHAYKTUBHBIC, JACIYKTUBHBIE, [0 AaHAJOTUH), BBIABIATH 3aKOHOMEPHOCTH M IPOTHUBOpPEUMS B
paccMaTpuBaeMBbIX SBJICHUSX, (POPMYIUPOBATh BHIBOABI U 3aKIIOUCHMUS,;

[IPUMEHSTH B IIPOLIECCE NTO3HAHUS UCIIOJb3YEMbIE B XUMHUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, IPe00pa30BbIBATH MOJIECIIbHbBIE IIPEICTABICHUS
— XUMHYECKUI 3HAaK (CHMBOJ) DJIEMEHTa, XUMHUecKas (popMylia, ypaBHEHHE XMMHYECKOW PEaKIUN — MPU PEHICHWH YYeOHBIX MO3HABATEIBHBIX H
MIPaKTUYECKUX 3a/1ay, NPUMEHSATh Ha3BaHHbIC MOJEJbHBIE INPEACTABICHUS JUIsl BBISIBICHHUS XapaKTEPHbIX INPU3HAKOB HM3YyYaeMBIX BELIECTB U
XMMHYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHSI:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEIIECTB U XUMUUYECKUX PEaKLUil;

(GbopMynpoBaTh LEIN U 33Ja4d UCCIEIOBaHMs, UCIOJIb30BAaTh MOCTABICHHBIE U CAMOCTOSATENBHO C(HOPMYJIMPOBAHHBIE BOIPOCHI B KaueCTBE
WHCTPYMEHTA [MO3HAHUS U OCHOBBI 11 (HOPMHUPOBAHMSI TUTIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

BJIa/IETh HaBBIKAMH CAMOCTOSITEIILHOTO TUIAHUPOBAHUS M IPOBECHUS YUEHUYECKUX SKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HA0JI01aTh 3a
XOJIOM IIpOolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTaT, (popMynHpoBaTh OOOOIIEHHS U BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3yJIbTaTOB MCCIIEA0BAHNUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON padoTe;

MIPUOOPETATh OMBIT YYEHUUECKOH HCCe0BaTENbCKOM U MPOEKTHOM 1€ATEIbHOCTH, MPOSIBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY
MTOMCKY METOJIOB PELICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX UH(DOpMaLUK (HayYHO-TIONYJIsipHasl INTEpaTypa XUMHUECKOTO COJIEpKaHusl, CIPaBOYHbIE TOCOOMS,
pecypcsl MHTepHeTa), aHanmu3upoBaTh MH(MOpPMALMIO PA3JIMYHBIX BUAOB U (POPM MpEICTABIECHUS, KPUTUYECKH OLICHMBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(GbopMyIHMpoBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOMBI MPHU MOUCKE U 0TOOpe MH(POpMAIMK, HEOOXOJUMON /sl BBIOJIHEHUS y4eOHBIX
3aJ1a4 OIPEIEIIEHHOrO TUTIA;

MIPUOOPETATh OMBIT UCIIOJIB30BaHUS HH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMAJIBHYIO (POpMY IpescTaBiIeHus] HHPOpMaluK (CXeMbl, Fpa@uKy, TuarpaMMbl, TaOJUIbL, PUCYHKU U IPYTHE);

MCIOJIb30BaTh HAYYHBIN S3BIK B KaueCTBE CPEJICTBA MpHU paboTe ¢ XMMHUYECKOW MH(pOpMalueil: MpUMEHITh MeXIpeaMeTHbIE ((hu3nuecKue U
MaTeMaTHYeCKHe) 3HaKU U CUMBOJIBI, (hOopMyIibl, a00OpeBHATypbl, HOMEHKIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.



KoMmyHukaTHBHBIe YHUBepcaJibHbIe y4eOHbIe AeiicTBUS:
3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/Ia€MOI TEMbI B X0JI€ JUaiora U/ U JUCKYCCHH, BBICKa3bIBAaTh HJIEH, (HOPMYIHPOBATH CBOU
IIPEAJIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS NIPEIJIOKEHHOM 3a1a4H;

BBICTYIIATh C IIPE3CHTALUEN PE3YJIBTATOB II03HABATEIBHON IEATEIbHOCTH, IIOJIY4YEeHHBIX CAMOCTOSITEILHO UIIM COBMECTHO CO CBEPCTHUKAMU IIpU
BBITTOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKON pabOTHI MO MUCCIETOBAHUIO CBOWCTB M3Y4aEeMBbIX BEIIECTB, PeaH3allii y4eOHOTO MPOEKTa,
1 GOPMYIHPOBAThH BHIBOJIBI IO Pe3yIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MYTEM COTIIACOBAHUS MO3UINHA B X01€ 00CYX/1eHUS 1 0OMeHa MHEHHSIMH.

PeryasiTuBHbIe yHUBepPCcAJIbHbIE YUeOHbIe 1eliCTBHA:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYILIECTBISATH CBOIO IIO3HABATEIBHYIO ACSATEIBHOCTD, ONpENENss €€ LeNu U 3a4a4d, KOHTPOJUPOBaTh U IO
Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh IPEAaraéMblii aJlrOPUTM JEHCTBUI NpHU BBINOJIHEHUHM Y4EOHBIX M HCCIIEJOBATEIbCKUX 3a]ad, BbIOMPATH
Hanboee 3 (HEeKTUBHBIN CIIOCO0 UX PEIICHUS C YUYETOM MMOIYUYEHHUS HOBBIX 3HAHUH O BEIIECTBAX M XUMHUYECKUX PEaAKIUsIX;

OCYLIECTBJIATh CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

HNPEIMETHBIE PE3YJbTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS IPOTPaMMbI IO XUMHH Ha YriyOJIEHHOM ypOBHE Ha YPOBHE CPEIHETO O0IIero oOpa3oBaHUs BKIIOYAIOT
cnenupuyeckue IS y4eOHOro mpenMeTra «XUMHs» HaydyHble 3HaHUS, YMEHHs W CHOCOOBI JEHCTBHII 10 OCBOCHHIO, WHTEPIpPETAllMUA U
peoOpa3oBaHUIO 3HAHUHN, BUBI ACATEIBHOCTH 110 OJYYCHUIO HOBOTO 3HAHMS M IIPUMEHEHUIO 3HAHUH B Pa3IMYHBIX YYEOHBIX CHTYalUsX, a TAKKE B
peaNbHBIX KU3HEHHBIX CUTYAlUsIX, CBSI3aHHBIX C XUMHUEH. B mporpamMMe 1o XMMHUM NPEMETHBIE pe3yJIbTaThl PEACTABIEHBI 110 FOJaM U3Y4ECHHUS.

10 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOECHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMUPOBAHHOCTH IMPEACTABICHUI: 0 MECTe M 3HAUEHUU OPraHUYeCKOW XMMHU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B oOecredeHuu
YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA B PEIICHUM MPOOJIEM 3KOJIOTMYECKOM, SHEPreTUYeCKOW M MUIIEBOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
CO3/IaHUU HOBBIX MAaTE€pPHaJIOB, HOBBIX HCTOYHUKOB YHEPTHH, B 00€CIIEUEHUH PAL[MOHATIBHOTO IPUPOIONOIb30BaHus, B POPMUPOBAHUN MUPOBO33PEHHUS
1 o011eH KyJIbTYphbl YEJIOBEKA, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILLEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

BJIAJICHUE CHCTEMOM XMMHMYECKUX 3HAHUHM, KOTOpPAas BKIKOYACT: OCHOBOIOJATAlOUIME IOHATHS — XHMHYECKHH DJJIEMEHT, aroM, sIpo U
JNIEKTPOHHAsI 000JI0UKa aToMa, S-, P-, d-aToOMHBIE OPOUTAIM, OCHOBHOE U BO30YKIEHHOE COCTOSHHS aTOMa, THOPU/IM3alis aTOMHBIX OpOUTAaJIel, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPUIIATENIbHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKasi CBS3b, MOJIb, MOJISIpHAsl Macca, MOJIAPHBIA 00BbEM, YIJ1epOaHbIN
ckener, (YHKIUOHAJbHAs TpYINa, paiuKal, CTPYKTypHble (QopMmyibl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJETHBIE), HU30MEpPHUS CTPYKTYpHas U
MIPOCTPAHCTBEHHAs (IeOMeTpUYecKasi, ONTHUYECKas), U30MEphbl, TOMOJIOTHUYECKUH psJ, TOMOJOTH, YIJIEBOAOPOJbl, KHCIOpPOJA- U a30TCOJEpKallue
OpraHUYEeCKHEe COETUHEHUS,, MOHOMED, IIOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI (TIepruoinyecKuii 3akoH /1.
N. Menneneesa, TeopHsi CTpPOCHHs OpraHndeckux Bemects A. M. byTiepoBa, 3ak0H COXpaHEHHSI MacChl BEIECTB, 3aKOH COXPAHEHHUSI U MTPEBP ALLECHHUS
SHEPTUH MPU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMHUH, MUPOBO33pEHUYECKIE 3HAHMS, JIEXKAIINE B OCHOBE MOHUMAaHMUS
MIPUYMHHOCTH ¥ CHUCTEMHOCTH XMMHMUYECKHX SIBJICHUM; MPEICTABICHUS O MEXAHM3MAX XMMHUYECKHMX PEaKIUi, TEPMOJNHAMHYECKUX U KUHETHYECKUX



3aKOHOMEPHOCTAX HMX IPOTEKaHUS, O B3aMMHOM BIIMSHUM aTOMOB M TPYII aTOMOB B MOJIEKyJaX (MHIYKTUBHBIH M ME30MEpHBIH 3P (EeKTHI,
opuentanTsll u |l pona); paxkronornyeckue cBeneHUss O CBOMCTBAaX, COCTABE, IMOJIYYEHUH U O€30MAaCHOM HCIOJIb30BAHUN BAKHEHIINX OPraHUYECKHX
BEIIECTB B OBITY M MPAKTUYECKON JESATEIHHOCTH YEIOBEKa, OOMIMX HAYYHBIX MPUHIMIIAX XUMHUYECKOTO MPOU3BOJCTBA (HA MPUMEpPE MPOU3BOACTBA
MeTaHoJa, epepadoTku HedTH);

c(OPMHPOBAHHOCTh YMEHHIA: BBIBIATH XapaKTepHbIC NMPU3HAKU MOHATHH, yCTAaHABIUBATHHX B3aMMOCBS3b, MCIIOIB30BaTh COOTBETCTBYIOLIHE
IIOHSATHSI TIPU OIMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COECIUHEHUII;

c(OPMHPOBAHHOCTH YMEHUIA:

MCIIOJIh30BATh XUMUYECKYIO CHMBOJIMKY JIJISl COCTABIICHUS MOJICKYJISPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OpMYIT
OpPraHUYECKUX BEILECTB;

COCTaBJIATh YpPAaBHEHUS XUMHUYECKMX pEaKUUH U PACKpbIBaTh UX CYIIHOCTh: OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIHUHA IOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOr0 OanaHca ATUX PeaKkIuil, peakluii HFOHHOTO OOMEHA ITyTEM COCTaBJIEHUS UX IOJIHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUM;

M3rOTABIIMBATH MOJIEIN MOJIEKYJI OPraHUYECKUX BEILECTB JJIs WILTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHNUS;

c(OPMHPOBAHHOCTh YMEHHUI: YCTAHABJIMBAaTh MPHHAIICKHOCTh M3YYCHHBIX OpPraHMYECKHUX BEIIECTB IO HMX COCTaBY M CTPOCHHUIO K
OTIpeNIeIEHHOMY KJIaCcCy/TpyIIie COCOUHEHWH, JaBaTh MM Ha3BaHWs MO cuctemaruueckoid HomeHkiarype (IUPAC) um mpuBOAWMTH TpUBUAIBHBIC
Ha3BaHUS UL OTJICNBHBIX MPEICTABUTEICH OPraHWYeCKUX BEUIECTB (3TUIJICH, alleTHIICH, TOJYOJI, TIUIEPHH, dTUIICHIIINKOINb, eHOI, (GOopMalIhIeTu/I,
aleTanpJeruy, aleToH, MypaBbUHAas KUCJIOTA, YKCYCHasl KUCJIOTa, CTEAPUHOBAsI, OJIEMHOBAs, NAaJIbMUTUHOBAS KHUCIIOTHI, IVIMLUH, alaHUH, MajbTO3a,
bpyKTO3a, aHWIWMH, TUBHHUII, H30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHUS ONPEAEIATh BUJ XUMUYECKOW CBA3M B OPraHUYECKUX COEAMHEHHUAX (KOBaJIEHTHas U MOHHAs CBSI3b, G- U T-CBSI3b,
BOJIOPO/IHAS CBSI3h);

c(OpPMUPOBAHHOCTb YMEHUS IPUMEHSATD MOJIOKEHUSI TEOPUN CTPOEHUS opraHnyeckux BemectB A. M. BytiepoBa 17151 00bsiICHEHUS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3NYECKUE U XUMUUYECKHE CBOMCTBA TUITMYHBIX NPEACTaBUTEIEH pa3InYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOAJIKAHOB, aJIKCHOB, AJIKaJIN€HOB, AJIKNHOB, apOMaTHYECKUX YTIJIEBOJOPOJIOB, CIIMPTOB, aIbJErH/IOB,
KETOHOB, KapOOHOBBIX KHUCJIOT, MMPOCTBIX U CIOXKHBIX A(UPOB, )KUPOB, HUTPOCOEAUHEHUH U aMUHOB, aMUHOKHCIIOT, OEJIKOB, YTI€BOJIOB (MOHO-, TU- U
MOJINCAXapU0B), UIUIIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXKJIYy HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XMMHMUYECKHUX PEaKUUi C HCIOJIb30BaHUEM
CTPYKTYPHBIX GOPMYIT;

c(OpPMUPOBAHHOCTh YMEHHS IMOATBEPXK/JAaTh HAa KOHKPETHBIX NpPUMEpax XapaKTep 3aBHCHUMOCTH PEAKIMOHHON CIIOCOOHOCTH OPraHUYECKUX
COEIMHEHMH OT KPaTHOCTH U THUIIA KOBAJIEHTHOU CBA3M (G- U M-CBS3M), B3AUMHOTI'O BJIMSHHS aTOMOB U I'PYIIIT aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOIOPOAHOIO ChIPhS (HE(PTH, MPUPOAHBII ra3, yroip), CiocoObl €ro nepepadoTku
U IPaKTHYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH;

c(OpPMUPOBAHHOCTH BIIAJCHUSI CUCTEMON 3HAHUI O €CTECTBEHHO-HAayYHBIX METOJaX MO3HAHMS — HaOJIOJIEHUH, U3MEPEHUHU, MOJEITUPOBAHNUH,
JKCIIEpUMEHTE (pealbHOM U MBICICHHOM) M YMEHUS PUMEHSATh 3TH 3HAHUS,

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHITHOCHOBHBIE ONEpAllMi MBICIUTENBbHON NeATeNbHOCTH — aHaJM3 M CHHTE3, CpaBHEHHeE, 0000IleHue,
CUCTEMAaTH3AallMIO, BISIBJICHHE IPUYMHHO-CIICCTBEHHBIX CBSI3€ — /Ul U3Y4YEHUS CBOMCTB BEIIECTB U XUMUUYECKUX pEaKLnii;



c(hOPMUPOBAHHOCTh YMEHUM: BBISABISATH B3aUMOCBS3b XMMHUYECKUX 3HAHWNA C TIOHSATHSMH W TMPEACTABICHUSIMH JPYTUX €CTECTBEHHO-HAYIHBIX
peaMETOB JUIs 0ojiee OCO3HAHHOTO MOHMUMAHHUS CYIIHOCTH MaTe€pHajIbHOrO €IMHCTBA MHUPA, HCIIOJIB30BAaTh CUCTEMHBIC 3HAHUS 110 OPraHMYECKOU
XUMUU TSI OOBSICHEHUS U TPOTHO3UPOBAHUS SBJICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOLY;

c(hOPMUPOBAHHOCTh YMEHHUU: MPOBOIUTH PACUETHI MO XUMHUYECKUM (OpMyJIaM M YpPaBHEHHSIM XHMHUYECKUX PEaKIHid C HCIOJb30BAaHHEM
¢usnveckux BeMMYMH (Macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOMIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI I10
HaXOXJICHUIO XMUMHYECKOH (QOpMyibl BEIIECTBA MO W3BECTHBHIM MACCOBBIM JIOJISIM XHUMHYECKHX 3JIEMECHTOB, MPOJYKTaM CrOpaHUsl, IMJIOTHOCTH
ra3000pa3HbIX BEUIECTB;

c(OPMHPOBAHHOCTH YMEHUI: MPOTHO3UPOBATH, AHAIM3UPOBATH M OIICHUBATH C IMO3UINI SKOJIOTUIECKOI 0€301MacHOCTH MOCIEACTBHS OBITOBOM H
MIPOU3BOJICTBEHHON JEATEIHHOCTH YEJIOBEKA, CBSI3AHHOW C MepepabOTKOM BEIIECTB, MCIOJIb30BATHIIONIYYCHHBIC 3HAHUS JJIsl MPUHATUS TPAMOTHBIX
penieHuit mpoOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMCHHI: CaMOCTOSITEIIBHO IUIAHUPOBATh M TPOBOJUTH XUMHUYECKUH OSKCICPUMEHT (TIOJydeHHE W HM3y4eHUE CBOHCTB
OpPraHMYECKUX BEIECTB, KAUECTBEHHBIE PEAKIMK YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOJCOAEPKAIUX OPraHUYECKUX BEIIECTB, PELICHHE
HKCHEPUMEHTAIBHBIX 3a/1a4 I10 PACIIO3HABAHWIO OPTraHMYECKUX BEIIECTB) C COONIOJEHHEM TNpaBmil 0€30IacHOr0 OOpalIeHus ¢ BEUIECTBAaMHU M
nabopaTopHbIM  00OpynoBaHHEM, (GOPMYIUPOBATH LEIb HWCCIEAOBAHMS, NPEACTABIATh B PA3IUYHON (opMe pe3ynbTaThl 3KCIIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

COOJII0IaTh TPaBMIIa SKOJIOTUYECKH ILIEJIECO00Pa3HOTO MOBEIACHUS B OBITY U TPYAOBOW NEATEILHOCTH B LEISIX COXPAHEHUS] CBOETO 3JI0POBbS,
OKpY>Karollen NpUPOTHON CPEABI U TOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS,

0CO3HaBaTh OMACHOCTh TOKCHYECKOTO JIEUCTBHS HA KUBBIE OPTaHWU3MBI ONMPEIEIEHHBIX OPTraHMYECKUX BEIIECTB, MTOHUMAsi CMBICI MOKa3aTels
I1K;

aHAIM3UPOBATH 11€TIECO00PA3HOCTh MPUMEHEHHUS OPTAHHMYECKUX BEIIECTB B MPOMBIILIIEHHOCTH U B OBITY C TOYKH 3PEHHS] COOTHOIICHUS PUCK-
10J1b33;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH IICJICHAMPABICHHBI MOWCK XMMHYECKOM HMH(OpPMAIMKM B PA3TUYHBIX HCTOYHUKAX (HAy4dHas U
y4ueOHO-Hay4Hasl JUTEpaTypa, CpeacTBa MaccoBor uHpopmarmu, HTepHET U Apyrue), KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OPMAIIHIO,
nepepabaTbIBaTh €€ U UCIIOJIH30BaTh B COOTBETCTBUH C TTOCTABICHHOM y4eOHOM 3a1aueii.

11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUA Kypca «O011as 1 HeopraHudeckasi XuMus» OTpaXKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUN: O MAaTePHAbLHOM €IWHCTBE MHpA, 3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHHMM MPHUPOJABI, O MECTE U
3HAYEHUU XMUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ poJii B 00ecleyeHUH YCTOMYMBOTO DPAa3BUTHS, B PEUICHUH MPOOJIEM 3KOJIOTUYECKOM,
SHEPreTUYecKON M MUIIEBONW OE30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3/IaHUM HOBBIX MaTEpHUajOB, HOBBIX MCTOYHHUKOB SHEPTHH, B 00€CIEUeHUU
paIMOHAJIBLHOTO MPUPOIOIOJIB30BAHUS, B (POPMUPOBAHUU MHUPOBO33pEHUSI U OOLIEH KyJIbTyphl YeJIOBEKa, a TAKKe SKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBbIO U MPUPOJAHOMN CpEIE;



BJIAJICHUE CUCTEMOM XUMHUYECKHUX 3HAHMM, KOTOpPAs BKJIKOYACT: OCHOBOIIOJIATAIOIIME MOHATUS — XUMUYECKHH JJIEMEHT, aTOM, SApO aToMa,
U30TOIIbI, JJIEKTPOHHAsT 000J0YKa aroma, S-, P-, d-aTOMHbIE OpOHMTAaNM, OCHOBHOEC M BO30YXIEHHOEC COCTOSIHUS aTOMa, TMOPHIU3AIMs aTOMHBIX
opOuTanei, HOH, MOJIEKYJIa, BAIGHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTD, CTETIEHh OKUCIICHUS, XUMUYECKas CBSA3b (KOBaJICHTHAs, HOHHAS, METAJUINYECKas,
BOJIOPO/IHAS ), KpUCTAJNINYECKAsl pel€TKa, XUMUYecKasi peaklitsl, pacTBOP, 3JIEKTPOIUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTHUECKAs U CCOLMALINS, CTEIIEHb
JMCCOLMAIIIK, BOJOPOJHBIN MOKa3aTeib, OKUCIUTENb, BOCCTAHOBHUTENb, TEIUIOBOH 3(PPEKT XUMHUUECKOW peakluH, CKOPOCTh XMMUYECKON peaKIIny,
XUMHUYECKOE PAaBHOBECUE; TEOPUH U 3aKOHBI (TEOPHUS IIEKTPOIUTUUECKON IMCCOoMallu, iepuoandeckui 3akon .M. MeneneeBa, 3ak0oH COXpaHEHUS
MacChl BELIECTB, 3AKOH COXPAHEHUS U NIPEBPALCHUS YHEPTUU [P XUMMUYECKUX PEAKIUAX, 3aKOH IIOCTOSIHCTBA COCTaBa BEILIECTB, 3aKOH JCHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3bIK XMMUHU, MUPOBO33PEHUECKHE 3HAHMSI, JISKALUE B OCHOBE IOHUMAHUS MPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUM; COBPEMEHHBIE IIPEACTABICHHUS O CTPOCHHM BELIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM M HaJMOJIEKYJISIPHOM YPOBHSX;
IIPEACTABICHUS O MEXAHU3Max XUMHUYECKMX PEAKUUH, TEPMOAMHAMUYECKHX M KMHETHYECKMX 3aKOHOMEPHOCTAX HX IPOTEKAaHUSA, O XUMHYECKOM
pPaBHOBECHM, PACTBOpAaX M JUCHEPCHBIX CUCTEMax; (PaKTOJIOIMUECKHUE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYyYEHUH U OE30MacCHOM MCIOIb30BAHUU
BOXHEUIIINX HEOPTaHWYECKHUX BEIIECTB B OBITY U MPAKTHYECKON JESITEIHHOCTH YeJI0BEKa, OOIMX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUH: BBIABISTH XapaKTEPHBIC MPU3HAKU MOHSATHH, YCTaHABIMBATh UX B3aHMMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIHE
IIOHATHUS ITPU ONMCAHUY HEOPTAHUYECKUX BEIIECTB U UX MIPEBPAILCHUM;

c(OPMHPOBAHHOCTH YMEHHS HCIOIB30BATh XUMUYECKYI0 CHMBOJIMKY JJIsl COCTaBIeHHUS (JOPMYJT BEIIECTB U YPAaBHEHUH XUMHUYECKUX PEAKIINH,
cucremarndeckyto HomeHkarypy (IUPAC) u TpuBnaibHbie Ha3BaHHSI OT/IEIIBHBIX BEIECTB;

c(OPMHPOBAHHOCTH YMEHHSI ONIPENENATh BAJICHTHOCTD M CTETICHb OKUCIICHUS! XUMHUYECKUX 3JIEMEHTOB B COSIMHEHHSX, BUJ XUMHUYECKOU CBSI3U
(xoBaJIeHTHas, MOHHAs!, METaJUINYEeCKasi, BOJOPOIHAsS), TUIl KPUCTAIIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHITH 3aBUCHUMOCTh CBOWCTB BEIIECTB OT BHJa XMMHMYECKOH CBSI3M M TUIA KPUCTAUIMYECKOM PEIETKH,
OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHNs KOBAJICHTHOMN CBSI3H;

c(OpPMUPOBAHHOCTh YMEHUMN: KJIacCU(ULIMPOBATh: HEOPTaHUYECKUE BEIIECTBA 110 UX COCTAaBY, XMMUUYECKUE PEAKIIUU 0 Pa3IUYHBIM [IPHU3HAKaM
(uucity M coCTaBy pearupyrolliux BEIIECTB, TEINIOBOMY 3(PQEeKTy peakldy, U3MEHEHUIO CTENEHEH OKHCIEHUS 3JIEMEHTOB, 00paTMMOCTH, Y4acTHIO
KaTajau3aTopa 1 Ipyrue); CaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU IS KIacCU(PUKAIIMN U3yJaeMbIX BEIIECTB U XUMUYECKUX PEaKIUii;

c(OpMUPOBAHHOCTh YMEHHUSI PacKpbIBaTh CMBICT Nepuoanyeckoro 3akoHa J[. M. MenneneeBa U A€MOHCTpUPOBATh €r0 CUCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO M TPOTHOCTUYECKYIO (PYHKIIHH;

c(OpPMUPOBAHHOCTh YMEHHUM: XapaKTEpU30BaTh AJIEKTPOHHOE CTPOEHHWE ATOMOB U HMOHOB XHMHUYECKUX 3JIEMEHTOB IE€PBOrO—4E€TBEPTOTO
nepuozoB [lepuonuueckoii cucremsl .M. MenneneeBa, UCTIONb3ysl MOHATHS «IHEPTETHUECKHE YPOBHU», «IHEPreTUUECKUE MOIYPOBHMUY, «S-, P-, d-
aTOMHbIE OpOUTaIN», KOCHOBHOE U BO30YKIEHHOE SHEPreTHUECKHE COCTOSIHUS aTOMay; 00bSICHITH3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUECKUX
AJIEMEHTOB M UX COEAUMHEHHH 1o nepuoaam u rpynnam llepuoanmdeckoii cuctemsl . 1. MenneneeBa, BAJICHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHHMSI UX IJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHUM: XapaKTepu30BaTh (OMUCHIBATH) OOILIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUYHBIX KIJIACCOB, MOATBEPXKIATh
CYILIECTBOBAHUE T€HETHYECKON CBSI3U MEXKy HEOPTAaHMYECKMMU BEIIECTBAMH C ITOMOIIBI YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(OPMHUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA MOCPEACTBOM COCTaBJICHHS 3JEKTPOHHOTO
OanmaHca ATHX peakUuid; peakuuid MOHHOrO oOMeHa MyTEM COCTAaBJICHMSI MX MOJHBIX M COKPAIIEHHBIX WOHHBIX YpaBHEHUH; peakuuil T'HApOIU3a;
peakuuii KomruiekcooOpa3zoBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U aJIFOMUHHUS);



c(OPMHPOBAHHOCTh YMEHHS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX PEaKIHi ¢ y4ETOM UX HSHEPreTHUYECKUX XapaKTEPUCTHK,
XapakTep H3MEHEHHsI CKOPOCTH XWMHYECKOW peakIMy B 3aBUCHMOCTH OT Pa3lMYHBIX (PAKTOPOB, a TAKKE XapakTep CMEIIEHUS XHMUYECKOTO
paBHOBECHSI 110 BIMSHUEM BHEIIHUX Bo3zeicTBuil (mpunuui Jlelllarense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh XMMHYECKHE PEAKIIMH, JISKAIIHEe B OCHOBE MPOMBIIIJICHHOTO MOJYyYEHHS CEPHOW KHCIIOTHI,
aMMHMaKa, 00IIKe HayYHbIe TPUHIUITBI XUMHUECKUX MTPOU3BOJICTB; 1IENIECO00PAa3HOCTh MPUMEHEHHSI HEOPTaHUYECKUX BELIECTB B IPOMBIIIJICHHOCTH U B
OBITY C TOYKHU 3PEHHUSI COOTHOILICHUS PUCK-TIONIb3a;

c(OPMHPOBAHHOCTh BJAJCHUS CHCTEMOW 3HAHMA O METOAAaX HAyYHOrOo IIO3HAHUS SBIEHUH MPHUPOABI — HAOIIOJCHHUE, W3MEpEHHE,
MOJIETIMPOBAaHUE, SKCIIEPUMEHT (peajbHBbIi M MBICIEHHBIN), HCIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS NPUMEHSATh 3TU 3HAHUS IpU
SKCIIEPUMEHTAJILHOM HCCJIEI0BAaHUU BEUIECTB U JUIsl OOBSCHEHHS] XUMUYECKUX SIBJICHUN, UMEIOIIMX MECTO B MPUPOJE, MPAKTUUECKON NESTEIbHOCTH
YEJIOBEKA M B IIOBCEIHCBHOM KHU3HMU;

c(OPMHPOBAHHOCTh YMEHHSI BBISBIISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUN C TOHATHSAMH U TPEICTABICHUSMH APYTHX €CTECTBEHHO-HAYYHBIX
IIpeIMETOB 1Sl 00JIee OCO3HAHHOTO TOHMMAaHUSI MaTepUaIbHOIO €IMHCTBA MUDA;

c(OPMHPOBAHHOCTH YMEHHS IMPOBOJAUTH PACUETHI: C HMCIOJB30BAHMEM IOHATUH «MaccoBasl JOJISi BEIIECTBA B PACTBOPE» M «MOJISIpHAs
KOHLIEHTpALMs»; MacChl BELIECTBA WM 00bEMA raza 1o M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY OJHOIO M3 YYACTBYIOLIUX B PEAKIUU
BEIIECTB; TEIUIOBOTO 3((deKTa peakiuu; 3HaYCHUs BOJOPOJHOTO MOKa3aTessl PaCTBOPOB KUCIIOT M IIEIOYEH C M3BECTHOW CTETEHBIO TMCCOIUAIINH;
Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOIYKTa PEAKIMH, €CIIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BMJIE pacTBOpa C OIpENeIEHHONM MacCOBOM
J0J1eH pPacTBOPEHHOTO BELECTBA WK JAAHO B N30BITKE (MMEET IPUMECH); JOIH BBIX0/a IPOAYKTA PEaKIMU; OOBEMHBIX OTHOLIEHUH ra30B;

c(OPMUPOBAHHOCTh YMEHHI: CAMOCTOSTENIHO MJIAHUPOBATh U MPOBOJAUTh XUMUUECKUN SKCIEPUMEHT (ITPOBEECHUE peakuii HOHHOTO 0OMEHa,
MOJTBEPK/IEHNE KaYeCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEILECTB, ONpPEAEIEHUE CPebl PaCTBOPOB BEIIECTB C MOMOIBIO MHAWKATOPOB, U3YYEHUE
BIIUSIHUS PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakllUy, pelIeHHe SKCIIEpUMEHTANIbHBIX 3a7ad 1o temaMm «Metamis» u «Hemeramib») ¢
coOMroicHueM TpaBuUil 0€30IacHOr0 OOpalleHHs] € BeleCTBAaMU U JIabopaTOpHBIM O0OpynoBaHUEM, (OPMYJIHPOBATh II€JIb HCCIEAOBAHNUSA,
MIPEJICTaBIATh B Pa3IMYHON (popMe pe3yibTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATHUX JJOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHHUM: COOJIOJATh IpaBHUJa MOJb30BAHUS XUMHUYECKOM MOCYIOW M JabopaTopHbIM 000pyAOBaHHMEM, oOpallleHus c
BELIECTBAMU B COOTBETCTBUH C MHCTPYKLMSIMH IO BBINOJIHEHHUIO JAOOPATOPHBIX XUMUYECKUX OIBITOB, IKOJOTUYECKH 11€71€CO00pPa3HOro MOBEACHUS B
OBITY M TPYJOBOMU JEATEIBbHOCTU B LIETSX COXPAHEHUS CBOETO 3/10pPOBbS, OKPY’KaIOLIEH NMPUPOIHON Cpebl U JOCTUKEHHS €€ YCTOWYMBOTO pa3BUTHS,
OCO3HAaBAaTh OMACHOCTh TOKCUYECKOTO JIEHCTBUS Ha KUBbIE OPraHU3MBbI OIpeIeIEHHBIX HEOPraHMYECKUX BEIIECTB, MOHUMast cMblci nokazatens [1JIK;

c(OPMUPOBAHHOCTh YMEHHIl: OCYIIECTBIATH II€JIEHANIPABICHHBIM MOMCK XMMHYECKONM HH(OpPMAlMM B Pa3IMYHBIX HMCTOYHUKAX (Hay4yHas U
yueOHO-Hay4yHas JUTepaTypa, cpeacTtBa MaccoBoil nHpopmanuu, VHTepHET M Ipyrue), KPUTHUECKH aHAJIU3UPOBATbXUMHYECKYI0 HH(OpMAIHUIO,
nepepabdaThIBaThe€ U MCIIOIH30BaThB COOTBETCTBHUH C MOCTABICHHON YUEOHOU 3a/1auei.



