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1) MOSICHUTEJIbBHAS 3AIINCKA

[IporpamMma no XMMHH Ha YpOBHE CpeHEro 001iero oopa3oBaHus pazpadboTaHa Ha OCHOBE
TpeOOBaHUH K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBbI CPETHETO 00IIETO
obpazoBanusi, npeacrasieHHbx B DI'OC COO.

XuMHUs Ha YpOBHE YIrIIyOJIEHHOTO HW3YYEHHS] 3aHHMAET BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOpa3zoBanusi yuammuxcs 10-11 kmaccoB. HM3yuenue mnpemmera,
peamu3zyeMoe B YCIOBUSAX U PEpEeHIMPOBAHHOTO, NPOMUIBHOTO OOYYeHHUs, MPU3BAHO
obOecnieunTh 0OIE00Pa30BATENbHYI0O U OOIIEKYIbTYPHYIO MOATOTOBKY BBITYCKHHUKOB IIKOJIBL,
HEOOXOAUMYIO JUTS QN TAIlMK UX K OBICTPO MEHSFOIIUMCS YCIOBHSM KH3HHU B COIIMYME, a TAaKXKe
JUIS TIPOJIOJDKEHUSI OOy4eHHs] B OpraHU3alusaX MpoQecCHOHAIbHOIO 00pa3oBaHUs, B KOTOPBIX
XAMUS SBISIETCS OJTHOW M3 TIPUOPUTETHBIX TUCIIUTUIHH.

B mporpamme mo XMMHM Ha3HaYeHHE MpeaMeTa «XHUMEs» TOJIydaeT IMOApOOHYIO
MHTEPIIPETAIIMI0 B COOTBETCTBUM C OCHOBomojararouumu nonoxenussmu ®I'OC COO o
B3aMOOOYCIIOBJICHHOCTH II€JICH, COIEpPKaHUs, PE3yIbTaTOB 00y4YeHUsI M TPEOOBAHMI K YPOBHIO
MIOJITOTOBKH BBIITYCKHHKOB.

Csuodemenbcmeom momy AGIAIOMCS Cledylouue GblnoaHAeMble NPOSPAMMOL N0 XUMUU
dyukyuu:

WHPOPMAIIMOHHO-METOIMYECKasl, peau3als KOTOpOW oOecrednBaeT IMOJydeHHe
MPEJCTaBICHHUS O IEINSX, COJACPKAHWU, OOIeH cTpaTerud 0OydYeHWUsI, BOCIIUTAHUS U Pa3BUTHS
o0ydJaromuxcs CpeCTBAMU PEAMETa, H3y9aeMOTro B paMKax KOHKPETHOTO PO (HIIs;

OpraHu3aIMOHHO-TUIAHUPYIOIIAsi, KOTOpas MPeTyCMaTPUBACT OMPEICIICHHE:

MPHUHIUIIOB CTPYKTYPUPOBAHUS M TIOCIEIOBATEIBHOCTHA M3Y4YCHUsI YI4eOHOTO MaTepuala,
KOJIMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEePUCTHUK;

MOJXOA0B K (OPMHUPOBAHUIO COACPKATENLHOW OCHOBBI KOHTPOJII W OICHKH
00pa30BaTEIbHBIX AOCTIKEHUH 00YJarONIUXCsl B paMKax UTOTOBOH aTTecTaliu B GopMe eMHOTO
rOCyJapCTBEHHOTO dK3aMEHa M0 XHMUHU.

IIpoepamma ons yenybaénno2o u3yyeHus Xumuu:

YCTaHABJIMBAET MHBAPHAHTHOE TPEJAMETHOE COACPKaHKe, 00s3aTeIbHOE UTS U3yUCHHS B
paMKax OTIENbHBIX MpOduiIeid, MpeaycMaTpUBACT pacHpeeieHHe U CTPYKTYPHUPOBAHHE €ro 10
KJIaccaM, OCHOBHBIM COJIEpKaTeIIbHBIM JIMHUSAM/pa3aeiaM Kypea;

TaéT MPUMEpHOE pacrpesielieHne y4eOHOTO BPEMEHH, PEKOMEHIYEeMOTO ISl M3y4CHUs
OTJIENIbHBIX TEM;

npejyiaraeT NPUMEpPHYIO TOCIEe0BATEIBHOCTD U3YYCHUsT Y9eOHOTO MaTepHrala ¢ yI€ToM
JIOTHIKH TTIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX M MEXKIIPEAMETHBIX CBS3CH;

TaéT METOIMYECKYIO HHTEPIIPETALIMIO LIEJIeH U 3a]1a4 U3y4eHHS IpeIMeTa Ha YTIyOoIEHHOM
YpOBHE C Y4ETOM COBPEMEHHBIX IMPHOPHUTETOB B CHCTEME CPEJHEro o0Iero ooOpa3oBaHUS,
COZICpKATEIbHON  XapaKTePUCTUKU  IUIAHUPYEMBIX  PE3YJIbTAaTOB  OCBOCHHS  OCHOBHOM
00pa3zoBaTeIbHON MPOTPAMMBI CPEAHETO 001Iero 00pa3oBaHus (JIMYHOCTHBIX, METAIIPEIMETHBIX,
MPEIMETHBIX), a TaKkKe C YY4ETOM OCHOBHBIX BHJOB YUEOHO-TIO3HABATEIBHBIX JICHCTBHMA
oOyuarouierocs 1o OCBOCHHUIO COJepKaHUs MpeaMETa.

Ilo 6cem nosuyusm 6 npozpamme no Xumuu npedycMOmpeHa NpeemMCcmEeHHOCMb C
o0yueHuem XumMuu Ha yposHe 0CHOBHO20 00uje20 00pa308aHUs.

B cootBerctBum ¢ koHuentyanbHbiMu TosokeHUs MU DPI'OC COO o HazHaueHUU
IpeIMeToB 0a30BOro U yriIyOJIEHHOTO ypoBHEH B cucteMme nuddepeHIInpoBaHHOT0 00y4eHHs Ha
YPOBHE CpeHero 001ero 00pa3oBaHus XMMHUS Ha YPOBHE yriIyOIEHHOTO N3y4CHHS HAIPaBJICH Ha
peann3aIiio MPeeMCTBEHHOCTH € TIOCIIETYIOIIIM JTAIlOM TOIyYeHHUs] XUMHUECKOTO 00pa30BaHus
B paMKax M3y4YeHHsI CIEIHAbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKUX JUCIHUIUIAH B By3aX U
OpraHu3aIUsAX CPEeaHEro MpohecCHOHATHHOTO 00Pa30BaHUA.

B smoii ceasu usyuenue npeomema «Xumusy opueHmMuposaHo NpeuMyujeCmeeHHo Ha
pacwupenue u yenybieHue meopemuyeckou U NPaKmuueckou NnoO020MOBKU O00VHaAUUXCcs,
8b16pasUIUX ONPeOeNéHHbIU NPOPUNTL 00YUEHUS, 8 M. Y. C NePCNEeKMUBOU NOCIe0YI0We20 NOTYYeHUs]
XUMUYECKO020 00paA308aHUsL 8 OP2AHUZAYUAX NPODECCUOHATLHO20 00PA308aHUSL.



B cBere TpeboBanuit ®I'OC COO k miaHUpyeMbIM pe3ysibTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeIbHON MPOTpaMMBI CPEIHEr0 OOIIero 00pa3oBaHHS W3YYCHHE MpeaMeTa «XUMHU
OPUEHTHUPOBAHO TaKXKe Ha PEUICHHE 3a7a4 BOCITUTAHUS U COUAILHOTO Pa3BUTHI 00yJaIOMINXCS,
Ha GOPMHUPOBAHKE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUN PallMOHAIM3AINH y4eOHOTO
Tpyna #  OOOOMmMIEHHBIX CIOCOOOB  JEATEIBHOCTH, HWMEKOIHUX MEKIUCIUIUTHHAPHBIH,
HAJMPEIMETHBIN XapaKTep.

Xumua Ha ypoeHe YenyOnéHHO20 —u3yueHus GKuouaem  yenyoOnéHmwvie Kypewbl -
«Opeanuueckasn xumusa» u «Oowas u Heop2aHu4eckas XUMus».

[Ipu ompeneneHnn MOAXOIOB K OTOOPY M CTPYKTYPHOU OpPTraHU3AIMK COJEPIKAHHS ITHX
KypcOB B Mporpamme 1Mo XMMHH 3a OCHOBY NpuHATHl nosnoxeHuss ®I'OC COO o paznuuusax
0a30BOTO U yri1yOIEHHOTO YPOBHEH U3yUEHUS MIPEAMETA.

OcHosy coodepoicanus kypcos «Opeanuueckas xumusy u «O0was u HeopeaHudecKast
XUMUSY COCMABIAAeM COBOKYNHOCHb NPEOMEMHbIX 3HAHUL U YMEHULl, OMHOCAWUXCS K OA3080MY
VPOBHIO U3y4eHusi npeomema.

Ora cuctemMa 3HaHMM MOJy4aeT ONpENeNEHHOE TEOPETHYECKOe JOIOJIHEHHE,
MO3BOJISIFOIIEE OCO3HAHHO OCBOUThH CYILECTBEHHO OO0JbIIMH 00BbEM  (PAKTOJIOTHYECKOTO
Marepuana. Ha yriyOGnéHHOM ypoBHE U3ydeHHMs mpeaMera oOecledeHa BO3MOXKHOCTD
3HAYUTEIHHOTO YyBEIHUYEHHUs O0BEMa 3HAHWIA O XWMHUYECKHX OJIIEMEHTaXx W CBOMCTBAaX WX
COEIMHEHUN HAa OCHOBE PACUIMPEHHUs U YIIyOJeHHsl MpeACTaBIEHUNH O CTPOCHHM BELIECTBA,
XAMUYECKOH CBS3H M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKIUi, pACCMAaTPUBAEMBIX C TOUYKH 3PEHUS
XUMHYECKON KHHETUKH U TEPMOTMHAMHUKH.

W3yuenne nmeproauaeckoro 3akoHa u [leproandeckoil cucTeMbl XUMHYECKHX AJIEMEHTOB
0azupyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAaHMUYECKMX MPEJCTABICHHUSIX O CTPOCHUH aroma.
XuMHYecKasi CBS3b OOBSICHAETCS C TOYKH 3PEHUS DHEPreTHYCCKHX HW3MEHEHHWH TIph €
00pa30oBaHUM U pa3pyLICHUH, a TAKXKE C TOUKU 3pEHUsI MEXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB peakiuil JomojHseTcs (OpPMUPOBAHHEM TIPEJACTABICHUI 00 AIIEKTPOXUMUYECKUX
IpoLeccax U 3JEeKTPOIN3€ paciljlaBOB U pacTBOPOB BellecTB. B Kypce opraHnueckoi XuMuu rpu
PaccMOTPEHUH PEeaKIIMOHHOW CIIOCOOHOCTU COETUHEHUH yenseTcsi 0co00e BHUMAaHUE BOIIPOCaM
00 37eKTpOHHBIX 3 (heKTax, 0 B3aNMHOM BJIMSIHUM aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIIHiA.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJAEpKaHHE KYpPCOB XMMHUHU YIiyOJIEHHOTO YPOBHS
M3Y4YEHUS 7151 KIIACCOB OTMpeIeNIEHHOTO MpoduJis (TJIaBHBIM 00pa30M Ha MX CTPYKTYPY U XapakTep
JOTIOJTHEHUH K 00IIel cucTeMe IMpeMETHBIX 3HAHNH ) OKa3bIBAIOT BIMSTHIE CMEKHBIC ITPEIMETHI.
Tak, HanpuMep, B coiep KaHUU [TpeIMEeTa JJIs KJIaCCOB XUMHKO-(H3HuecKoro npoguss 0oJiplioe
3Ha4eHHe OyIyT WMETh 3JeMEHTHl ydeOHOoro MaTtepuana 1o obmed xumuu. [lpm uzydenun
IpeaMeTa B JaHHOM CiIydae akUeHT OyJeT clesiaH Ha OOIIHOCTh METOJIOB IMO3HaHHUs, OOIIHOCTh
3aKOHOB Y TEOPHUI B XUMUH U B (PU3HKE: aTOMHO-MOJICKYIISIPHAst TEOPHs (MOJIEKYIIsIpHAsI TEOPHS B
¢u3nKe), 3aKOHBI COXPAaHEHHS MAaCChl W DHEPIUH, 3aKOHBl TEPMOJMHAMHKH, SJIEKTPOIIH3a,
MIPEJICTABJICHUS O CTPOEHUH BEILIECTB U JAPYIroe.

B coodeporcanuu npeomema 0nsa kiaccog Xumuko-0uono2uieckoco npo@uis 6ol
yoenvHblll 6ec 0Oyoem umemb oOpeanudeckas xumus. B 3TOM ciydae MpenocTaBisieTcs
BO3MOXHOCTB Il 00Jiee 00CTOSATENHHOIO PACCMOTPEHUS XUMUYECKONW OpraHu3aluy KJIETKU Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K TPHMEPY, TaKHe CTPYKTYpHBIC
KOMIIOHEHTHI, KaK JIMIHUIbI, OCNKH, YIrIeBOJbI, HyKIEHHOBBIE KHCIOTHI M apyrue. [Ipm sTom
3HAHMSI O COCTaBE U CBOMCTBaxX INpeACTaBUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIY>KaT OCHOBOM JJIsl H3Y4EHUs CYLIHOCTH MPOLIECCOB (POTOCUHTE3A, IbIXaHUSs, TUILEBAPEHHUSL.

B nnane ¢popmuposanus ocnoeé HayuHo20 Mupo8o33peHus, O0C80€HUS OOWCHAYYHBIX
Memo008 NO3HAHUS U ONbIMA NPAKMUYECKO20 NPUMEHEHUs HAYYHbIX 3HAHUU U3yYeHue npeomema
«Xumusy Ha YenyONéHHOM YpPOSHE OCHOBAHO HA MEHCNPEeOMEmHbIX CBA3AX ¢ Y4eOHbIMU
npeomemamu, 6X00AWUMU 8 CcOCmag npeomemuvlx oobnacmei «Ecmecmeenno-nayunvie
npeomemwl», «Mamemamuka u unghopmamuxa» u « Pycckuti 1361k u aumepamypa.

Llenw uzyuenus yueonozo npeomema «Xumusn» Ha y2ayoaéHHom ypoeHe: GopMUPOBAHNE
OCHOB HaYKH XMMHHU KaK O0OJIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUECKON IESITeTHHOCTH
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YeJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.

Jna oocmusicenun yenu peutaemcsa cO60KynHOCMb C1e0yIOumux 3a0au:

- (hopmupoBaHHE MPENCTAaBICHUI 0 MaTEpPUAILHOM €AMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
[I03HABAEMOCTH SIBJIEHUH NMPUPOJIbI, 0 MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ Beayllen
poiii B 0O€ClEeYeHMM YCTOMYMBOIO pa3BUTHS 4YEJOBEYECTBA: B pEIICHUU MpodiIemM
AKOJIOTMYECKOM, SHEPreTUYEeCKOM U MUILEBOI 0€30I1aCHOCTH, B Pa3BUTHUU MEAULIMHBI, CO3JaHUU
HOBBIX MAaTepHaJOB, HOBBIX HCTOYHHUKOB DSHEPrUH, B OOCCHEYCHUH PalMOHAIHHOTO
MIPUPO/IOII0JIL30BAHNUSA, B (GOPMUPOBAHUM MUPOBO33PEHHUS U OOIIEH KYIbTYphl YEIOBEKA, a TAKXKE
AKOJIOTMYECKU 000CHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBbIO U MPUPOJAHOMN CpEIE;

- OCBOCHHME CHCTEMbl 3HAHHW, JIEKAIIMX B OCHOBE XUMHYECKOW COCTaBJIAIOIIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa: (PyHIaMEHTAIBHBIX MOHSATHH, 3aKOHOB U TCOPUN XUMHH,
COBPEMEHHBIX NPEACTABIECHUN O CTPOEHUU BEIECTBA HAa Pa3HbIX YPOBHSIX - aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAaJAMOJIEKYISIPHOM, O TEPMOJUHAMUYECKUX U KUHETHUECKHUX 3aKOHOMEPHOCTAX
MPOTEKAHUSI XMUMHUYECKUX PEaKIUid, O XMMHUYECKOM PAaBHOBECHH, PACTBOPAX M JAMCIIEPCHBIX
cucTeMax, 00 oOIUX HAYYHBIX IPUHIIAIIAX XUMHYECKOTO MPOU3BO/ICTBA;

- (¢opmupoBaHue y OOY4YaIOIIHUXCS OCO3HAHHOTO TIOHMMAaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMUUYECKHX 3HAHUHU /I OOBSICHEHUS KJIIOYEBBIX MJIEH W MPOOJIEM COBPEMEHHOM
XUMUHU, 1751 OOBSICHEHHUS W TPOTHO3MPOBAHUS SIBIICHUM, HMEIONIUX E€CTECTBEHHO-HAYYHYIO
MPUPOAY; TPAMOTHOTO pELICHUs POo0JIeM, CBA3AHHBIX C XUMHUEH, MPOrHO3UPOBAHUs, aHaIU3a U
OLICHKH C MO3MIIMI SKOJIOTHYecKOl 0€30IaCHOCTHU MOCIEICTBUN OBITOBOM M MPOU3BOJCTBEHHON
NEeSITEIbHOCTH YEJIOBEKa, CBSA3aHHOM C XHWMHUYECKUM IPOU3BOJICTBOM, HCIOJIb30BAaHUEM U
nepepaboTKOM BEIIECTB;

- yriyOlieHne MNpeACTaBIEHUH O HAayYHbIX METOJaxX II03HaHHUS, HEOOXOIUMBIX JUIs
MPUOOpETEHNS YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB U OOBACHEHHS XUMHYECKUX SBICHUH,
MMEIOIINX MECTO B MIPUPO/IE, B TPAKTUUCCKOMN ACSITEIHPHOCTH U MMOBCETHEBHON KU3HH.

B nnane peanuzayuu nepgoouepeonvlx 60CHUMAMENbHBIX U PA3GUCAIOUAUX (DYHKUUIL
Ue0CMHOU CUCHEMbL CPEOHE20 00ule20 00pa30eanus npu uzyueHuu npeomema «Xumusny Ha
Y2YONEHHOM YPOBHE 0COOYI0 AKMYANbHOCIb NPUOOPEemarom makKue yeau u 3a0auu, Kak:

- BOCIIUTaHHe yOeKIEHHOCTH B IO3HABAEMOCTH SIBIICHUI MPUPO/IbI, YBAXKEHHSI K IIPOLIECCY
TBOpYECTBA B 00JIACTH TEOPETUUYECKUX M MPUKIIAIHBIX UCCIEAOBAaHUN B XUMUH, (POpMUPOBAHNE
MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH;

- pa3BUTHE MOTHBAIUU K OOYyYEHHWIO M TO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHUS O0II€YEIOBEYECKUX LIEHHOCTEH;

- pa3BUTHE NO3HABATEIIbHBIX UHTEPECOB, MHTEIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOyuarouuxcs, (OpMUPOBAHUWE y HUX CO3HATEJIBHOTO OTHOIIEHUS K CamMo00pa3oBaHUIO U
HEIpepbIBHOMY 00pa30BaHHUIO KaK YCJIOBHUIO YCIEIIHOM MpodeccHOHaNbHOW M OOIIECTBEHHOM
NEeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOILEHHUSA K CBOEMY 3JJ0POBBIO0 M MOTPEOHOCTH B 30POBOM
o0pase KU3HU;

- (opmupoBaHHE YMEHHI M HaABBIKOB Pa3yMHOrO IPHPOJIOINOIB30BAHUS, Pa3BUTHE
9KOJIOTUYECKOW KYJIbTYphI, MPHUOOpPETEHHE OMbITa OOIMIECTBEHHO-TIONE3HONW JKOJOTHYECKOM
NeSITEIbHOCTH.

Mecmo yueonozo npeomema «Xumuny (y2nyo1eHHbLIL YPOGEHb) 6 YUeOHOM NlaHe

VYueOHblil mpenMer «XuMUS» BXOJUT B COCTaB NpeAMETHOM obsactu «EcrecTBeHHO-
Hay4HBIC TTPEAMETHI.

OO61ree 4nciio YacOB M3YUCHUsI XUMHUH Ha yriayOiaeHHOM ypoBHE - 204 yacos: B 10 kmacce
- 102 gaca (3 ygaca B Henenio), B 11 kmacce - 102 ygaca (3 yaca B Henemo).

2) COAEP)KAHUE YYEBHOI'O IPEIMETA «XUMMUS»

COJAEPKAHUE OBYYEHUA B 10 KJIACCE
Oprannuyeckasi Xumus.
Teopemuueckue 0CHO6blL OP2AHUYECKOU XUMUU.



[Ipeamer u 3HaYeHHWE OPraHUYECKON XUMUH, TMPEACTaBICHHE O MHOrooOpa3uu
OPraHUYeCKUX COCTMHECHUMU.

DJEeKTPOHHOE CTPOGHHME aroma YIJepoJa: OCHOBHOE M BO30YXIEHHOE COCTOSIHHSL.
BanenTtHble BO3MOXKHOCTH atoma yriepoja. XUMHUYECKasi CBSA3b B OPraHUYECKUX COCIUHEHUSX.
Tunel rubpuau3anuy aTOMHBIX opOuTanel yriaepona. MexaHn3mbl 00pa3oBaHUs KOBaJIEHTHOM
CBs3M (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). THIBI IEpeKphIBaHUS aTOMHBIX OpOUTasei, o- U s-
cs3u. OpuHapHas, IBOWHaAs W TpouHas cBA3b. CHocoOBl pa3pbiBa CBsI3€ B MOJIEKYIax
oprannyeckux Bemuiects. [loHsaTHEe 0 CBOOOTHOM pagukaie, HyKiIeopuie u dIeKTpoduIe.

Teopust cTpoeHHs OpraHudeckux coenuHeHuii A.M. byrnepoBa M COBpEMEHHBIE
MIPEJICTABJICHUS O CTPYKTYpPE MOJIEKY/1. 3HaUYCHUE TEOPUHU CTPOEHUSI OPraHUUECKUX COEIMHEHUH.
MouekynspHble U CTPYKTYpHbIe (GopMyibl. CTpyKTypHble (OPMYJbl pPa3IMYHBIX BHUIOB:
pa3BEpHyTasi, COKpallEHHAs1, CKEJIETHAs.

N3omepus. Buasl n3omepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexTpoHHble 3P (EKThl B MOJIEKYJIaX OPraHUYECKUX COEIUHEHUH (MHIYKTUBHBIA U
ME€30MEPHBIN IPPEKTHI).

[IpencraBnenue o knaccuuranuu opraHudecKux BeriecTB. [loHsaTHE 0 QYyHKITMOHATBHOM
rpynmne. 'omosnorus. 'omonoruueckue psaapl. CuctemaTnueckas HOMEHKIIATypa OpraHUYeCKUX
coenuHenuil (IUPAC) u TpuBHanabHble Ha3BaHUS OT/IEIbHBIX NPEACTaBUTENCH.

OcoOenHoct M kiaccupukaluusg  OpraHMYecKux  peakuuil.  OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUN B OPraHUYECKON XUMUH.

DKcIepuMEHTAIbHbIE METObl U3YUEHUS BELIECTB M MX IPEBPAICHUN: 03HAKOMJIEHHE C
o0Opa3laMu OpraHWYecKUX BEUIECTB M MaTepuajaMH Ha MX OCHOBE, OIBITHI MO MPEBPALEHUIO
OpraHMYecKUX BEUIECTB IpU HarpeBaHuu (IUIaBleHHWE, OOYIrJIMBaHUE U  TOpPEHUE),
KOHCTPYHPOBAaHUE MOJIEIEH MOJIEKYJI OPTraHUYECKUX BEILIECTB.

Yeneeooopoowi.

Anxanpl. ['oMonoruueckuii psin ankaHoB, o0mIas GopMmyiia, HOMEHKIATypa U U30MEpHS.
DNEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, Sp-TMOpHAM3alMs aTOMHBIX
opOuTaneit yrieposa, o-CBsa3b. uznueckne CBOMCTBA AIKAHOB.

XUMHYECKHE CBOMCTBA aJIKAHOB: PEaKUU 3aMEIIeHUs, U30MEPU3AINU, JeTUIPUPOBAHMUS,
LUUKIIM3alHUY, TUPOJIN3a, KPEKUHTa, TOPEHUSI.

Haxoxnaenue B npuposae. CiocoObl MoIy4eHUs U IPUMEHEHHUE aJIKaHOB.

Huxnoankansl. O6mas popmyna, HOMEHKIAaTypa u uzomepus. OcoOeHHOCTH

CTpPOEHHUS U XUMHUYECKHX CBOMCTB MaybIX (LMKIONPONAH, HUKIOO0YTaH) M OOBIYHBIX
(UMKJIONEHTaH, LMKJIOTeKcaH) UUKJIoalKaHOB. CrnocoObl TMOJy4eHUS] U [PUMEHEHHE
LUKJIOQJIKAHOB.

Ankensl. ['oMonOornyeckuii ps1 aKeHoB, 001mas GopMyIia, HOMEHKIATypa. DIEKTPOHHOE
¥ HPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN aJKEHOB, 3p>-THOpUIM3allds aTOMHBIX OpOuTaneil
yriaepoja, o- u Ji-cBsizu. CTpyKTypHas U reomeTpudeckas (Luc-TpaHc-) uzomepus. Ousndeckue
CBOMCTBA AJIKCHOB.

XUMHYECKHE CBOMCTBA: peakUWU NIPUCOEAWHEHUS, 3aMEIICHHs] B a-IOJIOKEHUE IpU
JNBOMHOM CBs3M, MNonuMmepusaunn W okucieHus. lIpaBmno MapkoBHukoBa. KauecTBeHHBIE
peaKkuyu Ha IBOVHYIO CBS3b.

CriocoObl Mosty4yeHus: U IPUMEHEHHE aIKEHOB.

Anxamuenbl.  Krnaccubukamuss — ankagueHOB  (CONMPSDKEHHBIE,  M30JIMPOBAHHBIC).
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHUS M XUMUYECKUX CBOMCTB COMPSDKEHHBIX TUEHOB, 1,2- 1 1,4-
npucoeauHenue. [lonmumepusanus conpsk€HHbIX AUeHOB. CocoObl MOIYYEHUsS U PUMEHEHHE
aJIKa/InEHOB.

Anxusbl. ['OMONOTHYECKUN PsiJl AIKUHOB, 001Iast popMylia, HOMEHKIIATypa U U30MEPHSL.
DNEeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ AJIKHMHOB, SpP-THOpHAM3AlMs aTOMHBIX
opOutaneit yrinepona. dusnueckne cBOMCTBA AIKUHOB.

XUMHYECKHE CBOWCTBA: pPEAKIMM MPUCOEAUHEHHUS, AUMEpPU3ALMU M TPUMEpHU3aLUU,
okucieHusa. KHCIOTHbIE CBOMCTBAa aJKWMHOB, MMEKOIIMX KOHIIEBYD TPOWHYIO CBS3b.
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KauecTBeHHbIE peakiiiy Ha TPONUHYIO CBSI3b.

CriocoObl MostydyeHus: 1 IPUMEHEHNE aIKUHOB.

ApomaTudecKkue yrieBoa0po bl (apeHsl). ['omomornueckuii psi apeHoB, oo1ias popMmyia,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH307Ia.
®uU3NYECKUE CBOMCTBA apEHOB.

XuMHYecKue CBOMCTBA OEH30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMElleHUs B OEH30JIbHOM
KOJIbIIE U YTJIEBOJAOPOIHOM PaUKaje, peakiuy MPUCOEIUHEHHS], OKHCIIEHHE TOMOJIOrOB OEH30171a.
[IpencraBieHue 006 OPUESHTUPYIOLIEM JIEHCTBUU 3aMECTUTENIEH B OEH30IbHOM KOJIbLIE HAa TIpUMEpE
QIKWIBHBIX PaJUKalIOB, KapOOKCUJIbHOW, T'MAPOKCUIBHOM, aMHUHO- UM HUTPOTPYIIbI, aTOMOB
raJIor€HOB.

Oco6eHHOCTH XUMHUYECKHX CBOMCTB cTupoJia. [lommmepu3sanus ctupoia.

CriocoObl MostydyeHus: 1 IPUMEHEHNE apOMaTHYECKUX YIIIEBOJOPOJIOB.

[Ipupoausiit ra3. Ilonyrusie HedTaHbIE ra3sl. HedTh u €€ mpoucxoxaenue. KameHHblit
YTOJb U MPOJIYKTHI €r0 NepepadboTKH.

CriocoObl nepepaboTku HE(PTU: MEepPeroHka, KPeKUHI (TePMUYECKUM, KaTAIUTUYECKHIL),
pudopmuHr, nupoaus. [IpoaykTel nepepaboTku HEPTHU, UX IPUMEHEHHE B IPOMBIIILJIEHHOCTH U B
OBITY.

['enernyeckas CBsA3b MEXK/Y PA3IMUYHBIMU KJIACCAMU YIJIEBOJOPOJIOB.

DJNEKTPOHHOE CTPOEHUE TaJlOreHNPOU3BOAHBIX YIJIEBOJOPOAOB. Peaknuu 3amerneHus
rajloreHa Ha TuJpokcorpymmy. JleiicTBHe Ha rajloreHIpPOU3BOJHBIE BOJAHOIO M CIHPTOBOTO
pactBopa ménoun. B3aumoaeiicTBue quraaoreHankaHoB ¢ MarHueM U IUHKoM. Mcnonb3oBanue
raJIOreHIIPOU3BO/IHBIX YIJIEBOJOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYECKUX BEILECTB.

DKCIIepUMEHTAJIbHBIE METOJIbl H3YUEHHUs BEIIECTB M HX MPEeBpALEHUI: H3yuyeHue
(bu3MYECKUX CBONCTB YIJIEBOJOPOI0B (PaCTBOPUMOCTD), KAUECTBEHHBIX PEAKIIUN YIIeBOI0POJI0B
pa3nauyYHbIX KilaccoB (oOeciBeunBaHHe OPOMHOI WM HOJHOM BOABI, pacTBOpa INEepMaHraHaTa
KaJIvs, B3aMMO/ICUCTBHUE alleTUIIEHA C aMMHaYHBIM PaCTBOPOM oKcua cepedpa(l)), kauecTBeHHOE
oOHapy)XeHHME Yyriepoja M BOJOpOJa B OpPraHMYECKHUX BELIECTBAaX, IOJIyY€HUE JTHIIEHA U
M3y4YeHUE €ro CBOWCTB, O3HaKOMJIeHHE C KoyutekumsimMu «HedpTte» m «Yromb», ¢ oOpasmamu
lacTMacc, KaydyykoB U PE3WHBI, MOJIEIMPOBAHME  MOJIEKYJA  YIJIE€BOAOPOJIOB U
raJIOreHIIPOU3BO/IHBIX YIIJIEBOJIOPOIOB.

Kucnopoocooepicawue opecanuueckue coeOunenus.

[IpenenbHble onHOATOMHBIE cHUpThl. CTpoeHHE MOJIEKyNl (Ha MpUMEpe METaHoJIa M
staHosa). ['oMonoruueckuii psa, oomast popmMyiia, H30MepHsi, HOMEHKIIATypa 1 KilacCu(uKaIus.
duznyeckue CBOICTBA NPEECIbHBIX OJHOATOMHBIX CHUPTOB. BojoponHbie cBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB.

XUMUYECKHE  CBOMCTBAa:  peakUuu  3aMEUIeHMs,  JeTruaparalud,  OKHCIEHHS,
B3aMMO/ICHCTBUE C OPraHMYECKUMHU U HEOPraHUYeCKUMHU KucioTtamu. KauecTBeHHast peakuus Ha
OJIHOATOMHBIE cnupThl. JleificTBHe 3TaHOJa M METaHOJa Ha OpraHu3M dyenoBeka. CrocoObl
MOJIy4Y€HUSI U IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upbl, HOMEHKIaTypa 1 uzomepus. OcOOEHHOCTH GU3NYECKUX U XUMUYECKUX
CBOWCTB.

MHoroaToMHble CIHUPTHI - ATHJIEHIJIMKONb M IiulepuH. dusnueckue U XUMUYECKHE
CBOMCTBA: peakLUMU 3aMEIIeHMs], B3aUMOJCHCTBUE C OPraHUYeCKUMU M HEOpraHUYeCKUMU
KHUCJIOTaMM, KayeCTBEHHas peaklMsi Ha MHOTOaTOMHble crnupThl. JlelicTBUE Ha OpraHu3m
yenoBeka. CriocoObl MoJydyeHus: ¥ IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYIbl, B3AUMHOE BIUSHUE TMAPOKCOTPYIIBI U OEH30JIbHOTO siipa.
Ouznyeckue cBoicTBa (Qenona. OcCoOEHHOCTH XUMHUYECKMX CBOMCTB (heHosia. KauecTBeHHBIE
peakuuu Ha ¢eHos. TokcuyHocTh (eHosa. CrocoObl MOJydyeHUS M NpUMeHeHue (¢eHoa.
®enonpopmanbaeruaHas CMoJIa.

KapOoHusnbHblE COEIUHEHUS - aIbJErHJbl M KETOHBL. JJEKTPOHHOE CTPOEHHE
KapOOHUIIbHOM Tpymmbl. ['oMonoruueckue psiibl ajabAETUAOB U KETOHOB, oOmias Qopmyrna,
n30MepHs U HOMEeHKIaTypa. Pu3nyeckue CBOMCTBA albAErHI0B U KETOHOB.



XUMHYECKUE CBOMCTBA allbJIETHI0OB M KETOHOB: PeaKUHH MpucoenuHeHus. OKuciaeHue
aJbJIErUJI0B, KAa4eCTBEHHbIE peaklUuu Ha anpiaerujipl. CrnocoObl MOMydYeHUS W HpPUMEHEHHE
aJIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TpeJieNbHbIE KapOOHOBbIE KHCIOThl. OCOOEHHOCTU CTPOEHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3oMepuss u HOMeHKiIaTypa. PuU3NYecKHEe CBONCTBA OJHOOCHOBHBIX
IpeiebHbIX KAPOOHOBBIX KUCIIOT. BoOpoIHbIE CBSA3M MEX 1Y MOJIEKYIaMH KapOOHOBBIX KUCIIOT.

XUMHUYECKHUE CBOMCTBA: KHUCJIOTHBIE CBOWCTBA, pPEAKIUs JTepUPHUKAINU, PEAKIIUU C
y4acTUEeM YIJIEBOJOPOJIHOTO paguKaia.

Oco0eHHOCTH CBOICTB MYPaBbHUHOM KUCIIOTHI.

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KHCIIOT - CJIOKHBIX dPUpPaX.

Mmuoroo6pa3ue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOMCTB HENPEACTbHBIX U
apoMaTU4YeCKUX KapOOHOBBIX KHCIIOT, AMKApPOOHOBBIX KHUCIJIOT, TMJIPOKCUKApPOOHOBBIX KHUCIIOT.
[IpencraBuTenu BbICHIMX KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJbMUTHUHOBAs, OJIEMHOBAs
KUCTI0Thl. CriocoObl OJYyYeHHs U IPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Crnoxwusie 3upbl. 'omosorudeckuit psia, odmas Ggopmyna, n3o0Mepusi 1 HOMEHKIIATypa.
DU3NYECKUE U XUMUYECKUE CBOMCTBA: THAPOJIN3 B KUCIION U IIETIOYHOM CpeJie.

XKupsl. Ctpoenue, pusnueckue U XMMUYECKHE CBOMCTBA JKUPOB: THIPOJIU3 B KUCION U
1iesioyHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAILIUX OCTATKU HENPEICIbHBIX JKUPHBIX
KUCHOT. JKupsl B IpUpoe.

MBpb11a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOILIEe JICHCTBUE.

OObmass xapakrtepuctuka yrieBonoB. Kiaccudukanus yrieBogoB (MOHO-, AuU- H
MOJICaxapubl).

Monocaxapuabl: TJ0K03a, ppykrosa. @u3zndeckue CBOMCTBA U HAXO0XKICHHUE B IPUPO/IE.
doTocHHTES.

XUMHYECKUE CBOMCTBA ITFOKO3bI: PEAKIIUH C Y4aCTUEM CIIMPTOBBIX U alIbJAETUIHON TPy,
CIHMPTOBOE M MOJIOYHOKHCIOEe Opoxenue. [lpumeHeHue T1iIOKO3bl, €€ 3HauY€HUE B
KHU3ZHEJCATEIIbHOCTH OPraHu3Ma.

JHucaxapunpl: caxapo3a, MajibTo3a. BoccTaHaBiuBaroIiMe W HEBOCCTAHABIMBAIOLIUE
nucaxapuel. ['uaponus nucaxapunoB. Haxoxaenue B mpupojie ¥ IpuMeHEHHeE.

[Tonucaxapupl: Kpaxmai, INIMKOTeH U Leitoio3a. CTpoeHne MaKpoOMOJIEKyYl Kpaxmania,
IJIMKOTE€HA U LEJUTI0NI03bl. PHU3nYecKue CBOMCTBA KpaxMalla v HEJUTFJIO3bl. XMMUYECKHE CBOMCTBA
KpaxMaja: THJIpOJN3, KaueCTBEHHas peakiusi C HOAOM. XHMHUYECKHE CBOICTBA LIEJUIIOJIO3bI:
TUAPOJIN3, TodydeHue 3¢upoB 1euiono3bl. [loHsTne 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHbIN IIENK).

DKCIepUMEHTAIbHBIE METO/Ibl M3Y4YEeHHs BEILECTB M UX IMPEBPAILLEHUIl: pacTBOPUMOCTD
Pa3IMYHbIX COIUPTOB B BOJIE, B3aMMOAECHCTBHE ATAHOA C HATPUEM, OKUCIICHHE STUIIOBOTO CIIUPTa
B albJIeTUJ Ha packajl€HHOW MeIHOM NMPOBOJIOKE, OKUCICHHE ATHJIOBOIO CHHPTA JAUXPOMATOM
Kaus (BO3MOKHO MCIOJIb30BaHUE BUJIEOMATEPUATIOB), KAUECTBEHHBIE PEAaKLUU Ha albJAErUabI (C
ruapokcuaioM auammuHcepeOpa(l) u rugpokcuaom wmeau(H)), peaxmus raunepuHa c
ruapokcugoM Meau(Il), xumMuueckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMO/JECTBHE
pacTtBopa TIoKo3bl ¢ ruapokcuaom meau(Il), B3aumoneilicTBue kpaxmanga C MOJOM, pELIEHUE
AKCIEPUMEHTAJBHBIX 3a/1a4 10 TeMaM «CrupTsl U QeHosb», «KapoboHoBbie KuCIOThI. Cll0KHbBIE
3hUpBI».

Azomcooepiicanue opzanuyeckue coeOuHeHus.

AMUHBI - OpraHM4ecKHe Mpou3BOJAHbIE ammuaka. Kiaccudukanus amMHHOB:
anudaruyeckue U apoMaTHUECKUE; NIEPBUYHbIE, BTOPUUHbIE U TpeTUyHble. CTpOEHHE MOJIEKYII,
obmas dopmyna, u3oMepusi, HOMEHKIATypa U (U3HYECKHE CBOMCTBA. XUMHUYECKOE CBOWMCTBA
anu(aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBa, aJKUJIMPOBAHUE, B3aUMOJICHCTBUE NEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0To. Cou alKUIaMMOHHS.

AHWINH - Ipe/ICTaBUTENb AMUHOB apoMaTudeckoro psaaa. CtpoeHue anuinnmHa. Bzanmuoe
BIIMSIHUE TPYIIIl aTOMOB B MOJeKyjie aHwinHa. OCOOEHHOCTH XMMMUYECKHUX CBOMCTB aHMUIIMHA.
KauecTBeHHbIE peakiuu Ha aHUJIUH.



CriocoObl moJTydeHHsl U MpUMeHeHue anudaruyeckux aMuHOB. [lodydyeHue aHWIMHA U3
HUTpOOEH30171a.

Amunokucnotel. Homenknatypa u uzomepus. OTAenbHble NpPEACTaBUTENU — a-
AMHUHOKHUCJIOT: TJIMIMH, ajJaHuH. PU3UYecKrue CBOMCTBA aMHUHOKHCIOT. XUMHUYECKHE CBOWCTBA
AMUHOKHCIIOT KakK aM(OTEpHBbIX OPraHUYECKUX COCIUHEHHM, peakuus I[OJIMKOHJCHCAIUH,
oOpa3oBaHue NENTUAHOMN CBs3U. buonornueckoe 3HayeHNE aMUHOKUCIOT. CHHTE3 M THAPOJIU3
MENTH/I0B.

benku kax mpupoaneie monmuMmepsl. llepBuuHas, BTOpUYHAs W TPETUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOMCTBa OEJNKOB: THIPOJIN3, JI€HATypalMs, KaueCTBEHHbIE PEaKlUU Ha
OemKu.

DKClepUMEHTAIbHbIE METOJIbl M3Yy4EHHUS! BELECTB U MX IPEBPALIECHUI: pPacTBOpPEHHE
0enKoB B BOJE, JieHaTypalus OelKOB IPH HarpeBaHUH, LIBETHbIE PEaKIMU Ha OENKU, pelIeHue
SKCHEPUMEHTAJbHBIX 3aJjad 10 TeMaM «A30TcojepXkalllhue OpraHUYeCKue COECTUHEHUS» U
«Pacro3HaBaHue OpraHM4eCKUX COCTUHEHUII.

Boicoxomonexynapuwvie coeounenus.

OcHOBHbIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPU3aLUKU, CpenHsAs MoJieKyispHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKY/ISIPHBIX COEIMHEHUH - MOJIMMEPHU3alis U MOJIUKOHICH AL

[TonumepHsie MaTepUaIbl. [Tnactmaccer (monu3TUIIEH, MIOJIMIIPOTIUJIEH,
MOJIMBUHUIIXJIOPUI, MOJIUCTUPOI, MOJIMMETUIIMETAKPUJIAT, HOJIMKapOOHATHI,
nojvdTHWICHTepedTanaT). Y THin3aius u nepepadoTka MmiIacTHKa.

DOnacToMepbl: HATypalbHbIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, U30MPEHOBLIN). Pe3una.

Bonokna: HatypanbHble (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpoH 1 JIaBCaH).

DKcIepUMEHTAIbHBIE METObl U3YUEHUS! BEUIECTB M MX IPEBPALICHUI: 03HaKOMJICHHE C
oOpa3uaMu MNPUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKoB, peIlIeHUe
AKCIEPUMEHTAJIbHBIX 3aa4 1o TeMe «Pacrno3HaBaHue M1acTMace U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxpaenue MosiekynsapHO#l popMyIIbl OpraHUYECKOTO COEAMHEHHUS TI0 MAaCCOBBIM JI0JISIM
3JIEMEHTOB, BXOJAIIUX B €0 COCTaB, HAXOXKJICHHE MOJIEKYJISIPHOU (HOpMyJbI OpraHU4EeCKOIro
CoeIMHEHUS 10 Macce (00BEMY) TPOTYKTOB CrOpaHus, 0 KOJIMYECTBY BEIIECTBA (Macce, 00BEMY)
MPOJYKTOB PpEaKLUUU W/UIM MCXOJIHBIX BEILIECTB, YCTAHOBJIEHHUE CTPYKTYPHOU (QOpMYyIbI
OpPraHMYECKOIr0 BELIECTBA HAa OCHOBE €ro0 XMMHUYECKMX CBOWCTB MJM CHOCOOOB IOJIYYEHHS,
oTpe/iesieHue JI0JIM BbIX0J[a MPOIYKTa PEakuu OT TEOPETUYECKH BO3MOMXKHOTO.

Me:xnpeameTHbie CBSI3H.

Peanusanus MexXIpeaAMETHBIX CBA3EH IIPU U3Y4YEHHM OpraHudeckor xumuu B 10 kacce
OCYILIECTBJISIETCSl YEepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HOHSTHM, Tak U
MOHATHH, MPUHSATHIX B OTAEIbHBIX MPEIMETaX €CTECTBEHHO-HAYUYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAyYHbIE MOHSTHS: SIBICHUE, HAay4HbIM (DakT, rumoresa, Teopus,
3aKOH, aHajM3, CHHTE3, KiIaccuuKalus, HaONOJEHHE, H3MEpPEeHHEe, SKCIEPUMEHT, MOJIENb,
MOJIEITUPOBAHUE.

@Quzuka: matepusi, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOJIEKYJIa, SHEPreTUYeCKUil
YpOBEHb, BEILIECTBO, T€JI0, 00BEM, arperarHoe COCTOSIHHE BEIECTBA, (PU3MUECKHUE BEIMYHHBI,
€IMHHULIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonoeus: xnerka, opranusM, sKocucTema, ouocdepa, MeTadboIM3M,

HACJIEICTBEHHOCTb, ABTOTPOQHBIH U TreTepoTpOo(HBIM TUI NHUTaHUSA, OpOKEHUE,
¢dboTOoCuHTE3, AbIXaHUE, OENKU, YIIIEBOIbI, KUPbI, HyKIIENHOBbIE KUCIOTHI, PEPMEHTHI.

l'eoepagpus: nosie3HbIe UCKOTIAEMbIE, TOTIUBO.

Texnonozus: NUILIEBbIE TPOAYKThI, OCHOBBI pAllMOHAIBHOTO MUTAHUS, MOIOIIHNE CPE/ICTBA,
MaTepUaIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.



COJAEPKAHUE OBYYEHUA B 11 KJIACCE

OO0wmas 1 HeopraHn4yeckasi XMMHUS.

Teopemuueckue 0cHo6bL XUMUU.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHil aineMeHT. M30Tomnbl.

CrpoeHue 3eKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIE YKCIIA. DHEPreTUUECKUE YPOBHU
U noaypoBHU. ATomHbIe opbuTanu. Knaccudukauus XuMudeckux sjaeMeHToB (s-, p-, d-, f-
a5IeMeHThI). Pacnipeniesienre 371eKTPOHOB IO aTOMHBIM OpOUTaISIM. DJIEKTPOHHbIE KOHGUTYpaluu
aTOMOB 3JIEMEHTOB IE€PBOT0-YETBEPTOTO MEPUOJIOB B OCHOBHOM U BO30YXKJAEHHOM COCTOSIHHUH,
AJIEKTPOHHBIE KOH(UTYpAaLIUK HOHOB.

DNEeKTPOOTPUIIATEIIEHOCTb.

[lepnognueckuii 3akoH u llepuonmueckas cucrtemMa XuMHUYECKMX 3ieMeHToB JI.U.
MenneneeBa. CBsA3b nepuoAuueckoro 3akoHa u Ilepmoanueckoil cuCTEMbl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U 0Opa3syeMbIX UMH IMPOCTHIX M CIIOKHBIX BEUIECTB IO TpylnaMm H
nepuojam. 3HaueHue nepuoauueckoro 3akona J[.M. Menneneesa.

XuMndeckas cBsI3b. BHIBI XMMHUUYECKOH CBS3M: KOBaJICHTHAs, MOHHAs, MeTajImuecKas.
MexaHn3mbl 00pa3oBaHUs KOBAJIGHTHOU CBSA3H: OOMEHHBIN U JJOHOPHO-AaKIEITOPHBIN. DHEPrus u
JuIMHA CBsA3U. lIoJIpHOCTH, HANPABIEHHOCTh M HACBIIAEMOCTh KOBAJIEHTHOW CBs3HU. KpaTHbie
cBaA3U. Bonopoanas cBA3b. MeXMOJIEKYISIPHBIE B3aUMOICHCTBUSA.

BaneHTHOCTh M BaJieHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOW CTPYKTYpPHI
MOJIEKYJI C MX T€OMETPUYECKHM CTPOCHHMEM (Ha MpPHUMEpPE COECIUHEHHUH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBinenre O KOMIUIEKCHBIX coequHeHHusX. (CocTaB KOMIUIEKCHOTO HMOHA:
KOMILJIEKCOOOpa3oBareib, JHMraHibl. 3HAUEHHE KOMIUIEKCHBIX coenuHeHuil. [lonstue o
KOOPJIMHAIMOHHOW XUMHUH.

BemectBa MOJIEKYNIIPHOTO M HEMOJIEKYJISIPHOTO CTpoeHusl. THIlbl KPUCTAUIMYECKUX
peIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonsitne o nucnepcHbix cuctemax. McTuHHBIE pacTBOpbl. CHocoObl BbIpaXKEHHS
KOHIIEHTPALlMK PAcTBOPOB: MAcCOBAasl JI0JIsI BEIIECTBA B PAacTBOPE, MOJISPHAas KOHLEHTpALUs.
HacpliiienHble 1 HeHachIIEHHbIE PaCTBOPbI, pAaCTBOPUMOCTb. KpucTtannoruaparsl.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHMYECKHUX BeUIecTB. TpuBHANbHbIE HA3BAHUS
OTJIEIbHBIX NPEACTABUTENICH HEOPraHUUECKUX BEIIECTB.

Knaccugukanus XuMu4ecKkux peakifii B HEOpPraHu4eCKOl U OpraHnyecKoi XUMHUH. 3aKOH
COXPAHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHHUS U MPEBPALICHUS HEPrUU IpPU XUMHUYECKHX
peakuusix. TernoBbie 3QPEeKThl XUMUUECKUX peakuuid. TepMoXxuMuueckue ypaBHEeHHUSI.

CKOpOCTh XMMHUYECKON peaklny, €€ 3aBUCUMOCTb OT pa3Iu4HbIX (pakTopoB. ['oMoreHHbIe
U rereporeHHble peakiuu. Karanus u katanusaTopsbl.

OObpaTtumble U HeoOpaTHMbIE peakllUi. XuMu4eckoe paBHoBecue. DakTOphl, BIUSIOLINE
Ha M0JIO)KEHHE XMMUYECKOTO0 PaBHOBECHUS: TEMIIEpATypa, JaBJICHHE M KOHLEHTPALMU BELIECTB,
yuacTByromux B peakuuu. [Ipunnun Jle HlaTense.

OnexkrponuTtnueckas auccouuanus. CuilbHble U ciiadble  31eKTpoiuThl. CTeneHb
muccormanuu. Cpefa BOIHBIX PacTBOPOB: KMCJIOTHAs, HEUTpaibHas, menovHas. BomopoaHslii
nokazarens (pH) pactBopa. ['maposu3 cosneit. Peakiinun nonHoro oomeHa.

OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKuUCIUTENns HU
BOCCTaHOBHTENb. IIpomecchl OKHCIEHMS W BOCCTAHOBJICHHs. BakHEHIIME OKHCINUTENN |
BOCCTaHOBUTENIU. MeTO1 3JIEKTPOHHOTO OanaHca. DIEeKTPOJIU3 pacCTBOPOB U PACILIIaBOB BEIIECTB.

DKClepUMEHTAIbHBIE METOJbl M3y4eHMsI BEIIECTB M MX MPEBpAIlCHUN: pPa3IoKeHHUE
IIEPOKCHJAa BOJAOPOJA B IPHUCYTCTBHM KaTaJM3aTOPA, MOJEIN KPUCTAUIMYECKUX PELIETOK,
MIPOBEJIEHUE peakUuid HMOHHOTO OOMeHa, OIpe/ieieHHe Cpelbl PpacTBOPOB C IMOMOUIBIO
MHJMKAaTOPOB, U3YUEHUE BIIMAHUS Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pEeakluu U
MOJIOKEHUE XMMHUYECKOTO PABHOBECHS.

Heopzanuueckaa xumus.



[Tonoxenue Hemeramios B [lepuonnyeckoil cucreMe XUMUYECKUX JIEMEHTOB

J.1. MenneneeBa W OCOOEHHOCTH CTPOCHHS HX aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETAJJIOB. AJIJIOTPOIIHS HEMETAIJIOB (Ha MpUMeEpe KUCIopoaa, ceprl, pocdopa u yrieposaa).

Bonopona. Ilonydenue, gpusndyeckne 1 XUMUYECKHE CBOMCTBA: peaklUu ¢ METaUIaMHU U
HEMeTaJllIaMH, BOCCTAHOBUTENbHBIE CBOWCTBA. ['MapHIbL.

lNanorensl. Haxoxenue B mpupoje, crnocoObl MoJIydyeHus, (pU3sn4eckrue U XMMHUYECKHUEe
cBoiicTBa. ['anorenoBosiopoabl. BaxHelmine KUCIOPOIACOAEPKAIIUE COCAMHEHUS] TaJIOT€HOB.
JlaBopatopHble U IPOMBIIIIEHHBIE CLIOCOOBI MOJIy4€HUs raloreHoB. [I[puMeHenue raioreHoB U ux
COCIMHEHU M.

Kucnopon, 030H. JlabopaTopHble U NMPOMBIIIIEHHbIE CHOCOOBI MOJIYYEHUS KUCIOPOJa.
duznyeckue U XUMUYECKUE CBOMCTBA U MPUMEHEHHE KUCTI0poia U 030Ha. OKCHU/IBI U IEPOKCHUIBI.

Cepa. Haxoxnaenwe B TpHpOIE, CIMOCOOBI MOJMy4YCHHs, (PU3MUECKHE W XUMHYECCKUE
cBorictBa. CepoBonopon, cyabduabl. Oxcua cepoi(1Y), oxcun cepri(Y1). CepHucras u cepHas
KHCJIOTBI U uX coiu. OcoOEHHOCTH CBOWCTB cepHOM KuCHOTHL. [Ipumenenue cepbl u eé
COCIMHEHUM.

Azor. Haxoxzaenue B mpupoje, CIOCOObI MOMy4EHUs, (PUINYECKHE U XUMHUYECKHE
cBoiicTBa. AMMHaK, HUTpuAbl. Okcuabl a3oTa. A30THCTas M a30THAs KHUCIOTHI M HMX COJIU.
OcoOeHHOCTH CBOMCTB a30THOM KucHOTHI. [IpuMeHeHue a3oTta M ero coeauHeHUil. A30THbIE
yaoOpeHusl.

®docdop. Haxoxnaenue B mpupone, cnocoObl MONydeHHs, (PU3NUECKHEe U XUMHYECKUE
cBorictBa. Pochuast u pochun. Oxcuast hochopa, pochopnas kucnora u e€ conu. [Ipumenenune
¢docdopa u ero coenunenuit. DocopHeie yrnoopeHusl.

VYrinepon, HaxoXaeHuWE B TMpupone. AJoTpomHbie Moaudukanuu. DuU3NYECKue u
XMMHMUYECKHUE CBOMCTBA IPOCTHIX BeUIECTB, 00Opa3oBaHHbIX yrieponoMm. Oxcup yriaepoaa(Il),
okcun yriepoaa(1V), yrombHas kuciota u €€ cojid. AKTUBHPOBAHHBIA yroJib. [Ipumenenue
MIPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOJIOM, U €0 COSTUHEHUN.

Kpemuuii. Haxoxnenue B npupoje, crocoObl NOTydeHUs, PU3NYECKHE U XUMHUYECKHE
cBoiictBa. Okeun kpemuusi(1Y), kpeMHHUeBasi KUCIIOTa, CUIIMKAThl. [IpuMeHeHre KpeMHusl U ero
coenuHeHui. CTEKIO0, ero Moy4yeHue, BUIbl CTEKIIA.

[Tonoxxenne metamios B [leproanyueckoii cucTeMe XUMUYECKUX AIeMeHTOB. OCOOCHHOCTH
CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB.

Obuue ¢usnueckue cpoiictBa MeramioB. [IpuMeHeHne MeramwioB B ObITY M TEXHUKE.
CrnaBbl METAJIIOB.

DNEeKTPOXUMHUYECKUN PsAJl HampspDKEHUH MeTaioB. OOmme crnocoObl  MOJIydeHHs!
METaJJIOB: TUAPOMETAILTYPIHUsl, IUPOMETAILTYpPIusl, AneKTpoMeTaiyprus. [lonstiue o koppo3uu
MeTauioB. CriocoObl 3aITUTHI OT KOPPO3HUH.

Obmas xapakrepuctuka mMetauioB [A-rpynnel [lepuonnyeckoil cucTeMbl XMMHUYECKHX
aneMeHToB. HaTpuii u xanuii: noinydeHue, pU3NYECKUE U XMMHYECKHUE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEAMHEHUN.

Obmas xapakrepuctuka MetawioB HA-rpymnmel [lepuoauueckoil cucteMbl XUMUYECKUX
3JIEMEHTOB. Marnuii ¥ KaJpLuii: noJlydeHue, pU3sndeckre U XMMHUUECKHUe CBOICTBA, IPUMEHEHHE
MIPOCTBIX BEIIECTB U UX cOeAMHEHUN. XKECTKOCTh BOABI M CIOCOOBI €€ yCTpaHEHHUSI.

AntoMuHMIL: noydyeHue, pu3ndeckre U XMMHUYECKHE CBOICTBAa, IPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro coeauHeHui. AMQOTEpHbIE CBOWMCTBA OKCHIA W THAPOKCHIA ATIOMHUHHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmias xapakTepucTuka MeTamioB nobounsix noarpymnn (b-rpymm) I[lepuonmueckoit
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB.

duznyeckue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coeiMHeHu. OKCHUJIbI U THUIPOKCH/IBI
xpoma(M1), xpoma(1H) u xpoma(¥Y1). Xpomarbl U AUXpOMaThl, UX OKHUCIIUTEIbHbIE CBOICTBA.
[Tony4yeHue u npuMEHEHNE XpoMa.

@u3nyeckue M XUMHUYECKHE CBOWCTBA MapraHia M €ro coeJuHeHud. Baknenmue
coenuHenuss Mapranua(ll), mapranuma(lV), mapranna(¥Y1) m mapranuna(YH). Ilepmanranar
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KaJIusi, €ro OKUCIUTENIbHbIE CBONCTBA.

duznyeckue U XMMUYECKUE CBOMCTBA jKeJie3a U ero coeAMHeHU. OKCuabl, THAPOKCUIbI U
cosmm xkene3a(Il) u sxeneza(1ll). [lomyuenne u mpuMeHeHHE KeJe3a U €ro CIUIaBOB.

@u3nyecKue 1 XMMHAYECKHE CBOMCTBA MeAH U €€ coennHeHul. [lonyyenue u npumeHenne
M€ U €€ COCTMHEHUM.

[{uHk: moydenne, Pu3nuecKre 1 XUMUYECKUe CBOMCTBA. AMGOTEpHBIE CBOMCTBA OKCH/IA
U THJIPOKCH/Ia IUHKA, THIPOKCOKOMIUIEKCHI ITUHKA. [IpruMeHenue 1uHKa 1 ero CoOeIMHEHU M.

DKCIIepUMEHTAJIbHBIE METOJIbl H3YYEHHUs BEIIECTB M HX [pEeBpallleHUil: H3ydyeHue
00pa3IoB HEMETAJIOB, TOpeHue cepbl, pocdopa, xemeza, MarHusi B KHUCIOPOJE, H3ydeHUE
KOJUIEKIIMH «MeTaibl U CIIJIaBbl», B3aUMOICHCTBUE IIEIOYHBIX U LIEJI0YHO3EMEIbHBIX METAIJIOB
C BOJIOM (BO3MOXHO HCIIOJIb30BAaHHME BHJIEOMATEPHAJIOB), B3aUMOJEHUCTBUE LIMHKA U Keljle3a C
pacTBOpaMu KUCJIOT U IIeJIouel, KayeCTBEHHbIE PEAKLIMU Ha HEOPraHMYEeCKHE aHWOHbI, KATHOH
BOJIOpPOJIa W KaTHOHbl METAJUIOB, B3aUMOJICHCTBHE TUIPOKCHUJIOB AIIOMUHHMS U IMHKa C
pacTBOpaMu KUCJIOT U LIEJIOYEH, pelleHne IKCIEPUMEHTAIbHbIX 33/1a4 M0 TeMaM «l'ajoreHsl»,
«Cepa u e€ coenuHeHus», «A30T U (Hochop U UX COCTUHECHHS», «MeTauTbl TIaBHBIX MOATPYIID,
«MeTtanibl TOOOYHBIX MOATPYIII».

XUMUSA U )KU3Hb.

Ponp xumuu B o0ecrieueHnu yCTOMUMBOTO Pa3BUTHS YEI0OBEYECTBA.

[ToHsiTHE O HAYYHBIX METOAAX MO3HAHUS U METOI0JIOTUU HAyYHOTO HCCIIEI0BAHUS.

Hayuynple mnpuHOuNB OpraHu3allid XMMHYECKOTO IPOU3BOJCTBA. I[IpoMmbllIeHHBIE
CHOCOObI MOJIy4EHHMs] BaXHEHIIMX BelIeCTB (HAa IpUMepe MPOU3BOACTBA aMMHaKa, CEPHOMU
KHUCIIOTBI, MeTaHoJa). [IpoMbliieHHbIe cI0COObI MOTYYEHHsI METAIIJIOB U CIUIaBOB. XUMUYECKOE
3arpsi3HEHUE OKpYXKalolled cpenbl W ero mnocienctBus. Poinbp Xxumum B 0OeCTICUCHHH
SHEPreTHUECcKOi OE30MaCHOCTH.

XuMus U 310poBbe 4yesoBeka. JlekapcTBeHHble cpezcTBa. llpaBuia MCHONb30BaHUS
JIEKapCTBEHHBIX NpenapaToB. Pojab XuMuu B pa3BUTHH METUIUHBL.

XUMUS MUIIU: OCHOBHbIE KOMIIOHEHTSHI, MUILEBbIE 100aBkU. Poib xumuu B obecriedeHun
MUIIEBOM 0€3011aCHOCTH.

Kocmernueckue u napdromepusie cpeacta. boitoBas xumus. IlpaBuna Oe3omacHoro
HCI0JIb30BAaHUS [TpenapaToB ObITOBOM XUMUU B IOBCETHEBHOM JKU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (LIEMEHT, OETOH).

XuMus B celnbCKOM X03siiicTBe. Oprannyeckue U MUHEpaJlbHbIE YI00peHus.

CoBpemeHHbIe KOHCTPYKIIMOHHbBIE MaTepHalIbl, KPaCKU, CTEKJIO0, KEpaMHKa.

Pacuérnble 3a1aumn.

Pacuérbl: Macchl BemiecTBa WM 00bEMa ra3oB MO0 M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOUIMX B pEaklUU BELIECTB, Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB pEaKIUH, €CJIM OJHO U3 BEIIECTB MMEET NpuUMecH, macchl (00bEMa,
KOJIMYECTBA BEIECTBA) MPOJYKTa pEaKlUU, €CIM OJHO W3 BEIIECTB JaHO B BHJIE pacTBOpa C
ONpeNeEHHON MAacCOBOM JI0JIed pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JOJUM W MOJSPHOU
KOHLIEHTpAllMK BEIIeCTBAa B PAacTBOpE, JOJHM BbIXOJa MPOJIYKTa PEaKUuu OT TEOPETHUECKU
BO3MOXHOTO.

Me:xnpeameTHbie CBSI3H.

Peanuszanus MexnpeIMeTHbIX CBA3EH Npu U3y4eHHUH OOIIe 1 HEOPraHWYECKON XUMUU B
11 ocymiecTBisieTCs Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITUH, TaK U
MOHATHH, MPUHSATHIX B OTAEIbHBIX MPEIMETaX €CTECTBEHHO-HAYUYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAyYHbIE MOHSTHS: SIBICHUE, HAay4HbIM (DakT, rumoresa, Teopus,
3aKOH, aHalu3, CHHTEe3, KiIaccu(puKaluus, MEepUOJAUYHOCTh, HaONIOJIEHUEe, HU3MEpPEHHeE,
SKCIEPUMEHT, MOJIENb, MOJIEJINPOBAHKE.

Quzuka: maTepus, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, NMPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAaJIUOAKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKUIl ypOBEHb, BEIIECTBO, TENIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, UACaIbHBIN a3, pU3nueckre BETUYUHbI, €AUHUIBI U3MEPEHMUSI,
CKOPOCTb, HEPrus, Macca.

11



buonoeus: xnerka, opraHusMm, OdKocucTema, Ouocdepa, MeTadOIM3M, MaKpO- U
MUKpPORJIEMEHTBI, O€NKU, MHUPbI, YII€BOJbI, HYKJICHHOBBIE KHUCIOTBHI, (PEPMEHTHI, TOPMOHBI,
KPYroBOpOT BECIIECCTB U ITOTOK SHCPIHUU B DKOCHUCTEMAX.

T'eoepaghus: MuHEpaIBI, TOPHBIE TOPOIBI, TIOJIE3HBIE NCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnonoeus: XAMAYECKAsl MPOMBIIUICHHOCTh, METAJUTYPTHUs, CTPOUTEIIBHBIE MaTePUAIbI,
CEJIbCKOXO3SHCTBEHHOE IPOM3BOJICTBO, THUINIEBAas IPOMBIILICHHOCTh, (hapMaleBTHUSCKas
MMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMCTHUYCCKUX npemnaparos, IMPOHU3BOACTBO
KOHCTPYKIHHMOHHBIX MaTCpHaJIOB, SJICKTPOHHAA ITPOMBIIIJIICHHOCTE, HAHOTCXHOJIOTHUH.

3) IMIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBbI YYEBHOI'O
NPEAMETA «XUMUS» HA YPOBHE COO

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHS OO0YyJaIOIUMHCS
IpOTrpamMM CpeHero 00mero 00pa3oBaHus: JINYHOCTHBIM, METANPEIMETHBIM U TIPEMETHBIM.

B coomeemcmeuu ¢ cucmemno-0esmensHOCMHbIM HOOX000M 8 CIPYKMYype JTUYHOCHHbIX
pe3ynibmamos 0ce0eHus npeomema «Xumusy Ha ypoeHe cpedHe20 o00weco 006pazoeanus
gblOeNIeHbl Cedyiouue COCmasiaouue:

OCO3HaHKE 00YUYaAIOUTUMUCS POCCUICKON rpa’kJaHCKON UIEHTUYHOCTH;

TFOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPE/IEIIEHHUIO;

HAJIMYHE MOTHUBAIIUHU K 00YUEHUIO;

TFOTOBHOCTb U CIIOCOOHOCTH 00y4aroUINXcsl pyKOBOACTBOBATHCS IPUHATHIMHU B 0OLIECTBE
MIpaBHJIAMH U HOPMaMH TIOBE/ICHUS;

HAJIMYHE MTPABOCO3HAHUS, SKOJIOTUIECKOH KYJIBTYpPHI,

CTIIOCOOHOCTh CTaBUTH IIEJTH U CTPOUTH KU3HEHHBIC TUTIAHBI.

JIMUHOCTHBIE PE3YJIbTATHI

JIngHOCTHBIE PEe3yabTaThl OCBOCHHS MpeaMeTa «XUMUD» OTPaxaroT cHOpMUPOBAHHOCTH
OTbITa [MO3HABATEIBHON M MPAKTHUECKON JIEATEIBHOCTH 00YyUYaIOIUXCsl B MIPOLIECCE peaiu3aluu
00pa30BaTeNIbHOM 1eATENbHOCTH, B T.4. B YACTH:

1) zpaxcoanckozo éocnumanus:

- OCO3HaHMS OOYYAOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPAB M 00SA3aHHOCTEH, YBaKCHUS
K 3aKOHY M TIPABOTIOPSIKY;

- TIPEJCTABJICHHUS O COIMAIBHBIX HOPMAax W TMPaBWIAX MEXIMYHOCTHBIX OTHOIICHUA B
KOJIJICKTHUBE;

- TOTOBHOCTH K COBMECTHOM TBOPUYECKOU ACSITEIILHOCTHU IMPU CO3/IaHUH YICOHBIX TPOCKTOB,
perieHnr yueOHBIX 1 TTO3HABATEIBHBIX 33/1a4, BBIMIOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

- CHOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY W apryMEHTHI
JIPYTUX MPU aHATU3€ PA3IMYHBIX BUJIOB yU€OHOH JESITEIbHOCTH,

2) nampuomuueckozo 6ocnumanua:

- IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTEYECTBEHHOM
XUMHH;

- YBaOXEHUS K IMPOIECCY TBOPUECTBA B OOJACTH TCOPUM M MPAKTUUYECKOTO MPHIIOKCHUS
XUMHUHU, OCO3HAHHWS TOTO, YTO JaHHbIE HAYKH €CThb pPe3yJabTaT JIWTEIbHBIX HaOIIOACHUH,
KPOIIOTJIMBBIX AKCIIEPUMEHTAIBHBIX MIOUCKOB, MIOCTOSIHHOTO TPY/Ja YIEHBIX U MMPAKTUKOB;

- MHTEpeca W TMO3HABaTEIbHBIX MOTHBOB B TOJYYEHHHW U TIOCICAYIOIIEM aHAJM3e
WH(pOpMAaIIUK O TIEPEIOBHIX TOCTHKECHUSIX COBPEMEHHON OTEUECTBEHHOM XUMUU,

3) 0yX06HO-HPABCMBEHHO20 60CRUMAHUA:

- HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MMOBEICHNUS;

- CHnoCOOHOCTH OIICHUBATh CHUTYalldW, CBS3aHHBIE C XUMUYECKUMH SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSCh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

- TOTOBHOCTH OIICHHMBAaTh CBOE IMOBEICHHE M TOCTYNKH CBOWX TOBApPHUINEH C TO3UIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U C Y4ETOM OCO3HAHUS MOCIIECICTBHI MOCTYIIKOB;
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4) popmuposanusa Kyremypul 300poga:

- TIOHMMAaHUs LEHHOCTEH 3J0pPOBOrO0 M Oe30macHOro olpa3a XW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (PM3MUYECKOMY U IICUXUUYECKOMY 3/10POBbIO;

- coOmoIeHrs TpaBuil 0€30MacHOTO OOpaIeHUs C BEIIECTBAMHU B OBITY, TTOBCEIHEBHOM
KHU3HHU, B TPYJIOBOM J1€ATEIbHOCTH;

- TNOHMMAaHHUS LIEHHOCTH MpPaBUJ HHAMBUIYAJBHOTO U KOJUIEKTUBHOIO 0€301acHOro
MOBE/ICHUS B CUTYyaLlUAX, YIPOXKAIOIIMX 3JOPOBBIO U KU3HU JIOACH;

- OCO3HaHUS IMOCIEICTBUN U HENPUSTUS BPEIHBIX MPUBBIYEK (YHOTpEOJICHUS aIKOToJIs,
HapKOTHUKOB, KYPEHHUS);

5) mpyooeozo éocnumanus:

- KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIICKON JESTENbHOCTH,
OOLIECTBEHHO MOJIE3HOH, TBOPUECKOM U IpYTUX BUAAX ACATEIbHOCTH;

- YCTAaHOBKM Ha AaKTHMBHOE YYacTH€ B PELICHUH MPaKTUYECKUX 3a/ad COLMAJIbHOM
HAIPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

- HHTEepeca K MPAaKTUYECKOMY U3yUYEHHIO MPO(EecCHil pa3iMyHOro poja, B T.4. HA OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAHUH TI0 XUMUH,

- YBaXEHUS K TPYy, JIOJIM TpyJa U pe3yiabTaTaMm TPyI0BOH AESITEIbHOCTH; TOTOBHOCTH
K OCO3HaHHOMY BBIOOpPY MHAMBHUIYaJbHOW TpPaceKTOpPHH oOpa3zoBaHus, Oynymeid mpodeccun u
peayinzany COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN
K XUMUH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTBA;

6) 7Kon102UUECKO020 60CRUMAHUA:

- DKOJIOTMYECKH 11eJ1eCO00Pa3HOro OTHOLLEHHS K MPUPOAE KaK UCTOYHHUKY CYIIECTBOBAHUS
’KHU3HHU Ha 3eMIIE;

- HOHUMaHUS I100aJIbHOTO XapaKTepa 3KOJOTUYECKUX MPOOIIEM, BIAUSHUSI IKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPHUPOTHON U COLMAIIBHOU CPEJIbI;

- OCO3HaHHS HEOOXOTUMOCTHU HCHOJIb30BAHUS JIOCTHKEHUH XUMHUU JJIs pelIeHUs
BOIIPOCOB PAaLIMOHAIILHOTO MPUPOIOIOJIb30BAHMUS;

- aKTHUBHOT'O HEINPUSTHUS NEHCTBUI, MPUHOCALINX Bpe OKPYKaolllel IpUpoJHOH cpeje,
YMEHHSI IPOrHO3UPOBATh HEOJIArONpUSITHbIE 3KOJOTHYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX
JNENUCTBHUN U NPEJOTBPAILATH UX;

- HaJM4usl Pa3BUTOIO 3KOJOTMYECKOIO MBIIUICHUS, SKOJIOTHYECKON KYIbTYpPbI, OIbITA
NESITeIbHOCTH  AKOJIOTUYECKOM  HamNpaBlIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HUMHU B
[I03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHOM MPAKTUKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
IIPOTUBOCTOSATDH UJEOTIOTUH XeMopoOuu;

7) WEHHOCMU HAYYHO20 NO3HAHUA:

- MMPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Da3BUTUS HayKd U
0OLIECTBEHHON IIPAKTHUKHY;

- TMOHUMAaHUs CHEHU(PUKA XMMHU KaK HayKd, OCO3HaHHsI €€ posid B (OPMHUPOBAHUU
PalMOHAIBLHOTO HAYYHOT'O MBIIIJICHHSI, CO3/IaHUU 1IEJIOCTHOTO MPEACTaBIEHUs 00 OKpYKarolleM
MHpE KaKk O €IUHCTBE IMPUPOIbl M YEIOBEKa, B MO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEH u
pelIeHny IpodiieM COXpaHEHUs IPUPOJHOTO PABHOBECHS;

- yOexaEHHOCTH B 0COOOM 3HAUMMOCTH XUMHUU JUISI COBPEMEHHOW LUBUIIM3ALUU: B €€
I'YMaHUCTUYECKOW HAINpPaBICHHOCTH M BaXHOW POJIM B CO3JaHUM HOBOHM 0a3bl MaTepHalbHOM
KYJIbTYpbI, B PEIICHUHU ITI00aBbHBIX IPOOJIEM YCTOMYUBOTO Pa3BUTHS YEJIOBEUYECTBA - ChIPHEBOM,
SHEPreTUYecKOM, MHUIIEeBOM M HSKOJIOTMYECKOM Oe30IacHOCTH, B Pa3BUTHH MEAUIIMHBI,
00ecreyeHn! yCIOBHM yCIIENTHOTO TPYAa U SKOJOTHYEeCKH KOM(OPTHOM KU3HU KaXKJIOTO 4JIeHA
o011ecTBa;

- ©CTECTBEHHO-Hay4YHON TIPAaMOTHOCTU: IOHUMAHHUS CYIIHOCTH METOJOB IIO3HAHMS,
HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHaJin3a U OOBSICHEHHUs SIBJICHHUM OKPYKAIOLIEro MUpPAa M MPOUCXOISAIIMX B HEM HM3MEHEHMI,
YMEHHUS JiejaTh 000CHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAayYHBIX ()aKTOB U UMEIOLIUXCS JAaHHbIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;
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- CHOCOOHOCTH CaMOCTOSITEJIbHO HWCIOIb30BaTh XUMHUYECKUE 3HAHUS UIS PEHICHUS
po0JIeM B peajbHBIX KU3HEHHBIX CUTYaIUAX;

- UHTEpeca K M03HAHUI0, UCCIIEI0BATENIbCKON AESITEIbHOCTH;

- TOTOBHOCTH U CIOCOOHOCTH K HEINPEPhIBHOMY OOpa30BAaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyYUEHHUIO HOBBIX 3HAHMM TI0 XUMHH B COOTBETCTBHH C IKU3HCHHBIMH
MOTPEOHOCTSAMU;

- HHTEepeca K OCOOEHHOCTSIM TpyAa B pa3iMuHbIX cdepax MnpodhecCHOHATBHON
NEeSITENHHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

Memanpeomemubie pe3yibmamvl 0C80EHUS NPOSPAMMbL NO XUMUU HA YPOBHE CPEeOHe20
00wWe2o 06pazosanus BKIIOUAIOM.:

3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOIMMXCS MEKIUCIUIUIMHAPHBIC
(MexTpeMeTHBIE) 00IIeHaydYHbIE TTOHATHS, OTPAKAIOIIHNE IIEIOCTHOCTh HAYYHON KapTUHBI MUPA
U crerpuKy METOIOB MTO3HAHUS, UCIIOJI3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHsl, SIBJICHUE, MPOIIECC, CUCTeMa, HAYYHBIM (PaKT, MPUHIIUI, THUMOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOIIOIeHNEe, U3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

yHUBEpCaJbHblE  y4eOHbIe  ACWCTBUA  (TIO3HABATEINIbHBIC, KOMMYHUKAaTUBHBIE,
peryniatuBHble), obecrneuuBaromue ¢GopMupoBaHue (QYHKIIMOHAIBHOM TI'PaMOTHOCTH U
COIMATTBHOM KOMIIETEHITUN O0yJarOIINXCs,

CIIOCOOHOCTH 00YYArOIINXCS UCTIOJIb30BaTh OCBOCHHBIC MEKTUCITUTITHHAPHBIE,

MHPOBO33PEHUECKHE 3HAHUS U YHHUBEPCAIbHBIC YUCOHbIC ICUCTBUS B MTO3HABATEIHHOU U
COLIMAIBHOW MTPAKTHKE.

Memanpeomemmusie  pe3yibmamovl  OMPAXdCAlOM  06/1d0eHUEe  YHUBEPCATbHbIMU
YUueOHbIMU NO3HABAM ETIbHBIMU, KOMMYHUKAMUGHBIMU U PECYNAMUBHBIMU 0CUCI BUAMU.

Hoznaeamenvnvie YY/[

baszosvie nocuueckue oeticmsus:

- CaMOCTOSITENHbHO (OPMYIMPOBATh M AKTYaJIM3UPOBATH MPOOJIEMy, paccCMaTpuBaTh €€
BCECTOPOHHE;

- OTIpENeNsATh 1N JCATEIHHOCTH, 3aJlaBasl MapameTpbl U KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTH PE3YNIbTATHI ACATEIHHOCTH C MMOCTABICHHBIMU IEIISIMU;

- WCNOJIb30BaTh MPH OCBOCHHM 3HAHUW MPUEMBI JIOTHUYECKOTO MBIIUICHUS: BBIJCISTH
XapaKTepHbIC TMPU3HAKKM TIOHATUH W YCTaHABIWMBATh WX B3aMMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE MOHATHUS I OOBSICHEHUS OTACIbHBIX (PAKTOB U SBJICHH;

- BBIOMpATh OCHOBAaHUS WM KPUTEPUM IJIs1 KIAacCU(PHUKAIMU BEMIECTB U XUMHYECKUX
peaKuuii;

- YCTaHABIIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXy N3y4aeMbIMU SIBIICHUSIMHU;

- CTPOWTH JIOTHYECKHUE PACCYKICHHS (WHIYKTHUBHBIC, NEAyKTHUBHBIC, 0 AHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUSX, (GOPMYIUPOBATH
BBIBOJIBI U 3aK/IIOUCHUS;

- IPUMEHSATH B MPOIIECCE MTO3HAHUS UCTIOIb3yeMbIe B XUMUU CUMBOJIMYECKHUE (3HAKOBBHIC)
MO/IENH, TPE0OPa30BhIBATh MOJCIIbHBIC MTPEACTABICHUS - XUMUYECKUN 3HAK (CUMBOJI) AJIEMEHTA,
XUMUYecKass (QopMmyiia, ypaBHEHHE XUMHUYECKOW pEaKuuu - TPH PEHIeHUH y4eOHBIX
MMO3HABATEBHBIX U TPAKTUYECKUX 33124, TPUMEHSATH Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS TSI
BBISIBJICHHSI XapaKTEPHBIX MTPU3HAKOB N3YYaeMbIX BEIIECTB M XUMHUUECKUX PEAKIIUM.

baszosvie uccnedosamenvckue oeticmeusi:

- BJIa/IETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUUECKHUX PEaKIIUA;

- ¢opMynmupoBaTh LETW M 3a7a4d HCCIEAOBAHMS, WCIOJIb30BaTh IOCTABICHHBIE H
CaMOCTOSITEIFHO CHOPMYITHPOBAHHBIE BOTIPOCH B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TSt POPMHUPOBAHMUSI TUTIOTE3HI TIO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXICHUM;

- BJAJETh HABBIKAMH CAMOCTOSITEIHHOTO IUIAHUPOBAHHS M TPOBEACHUS YYCHHUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOAATH 32 XOJOM IPOIIecca, CaMOCTOATEIBLHO
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MIPOrHO3UPOBATh €ro pe3yiabTaT, (opMyaupoBaTh OOOOLIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEIOBAHUS, COCTABIISITH 0OOCHOBAHHBIA OTUET O MPOJIEIaHHOMN
pabore;

- TpUOOpeTaTh OMBIT YYCHHUYECKON HCCIEIOBATEIBCKON M MPOCKTHOM AESTEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
MPAKTUYECKUX 3aj[a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [O3HAHMSL.

Paboma c ungopmayueri:

- OpHUEHTHPOBAThCA B PA3JIMYHBIX HCTOYHUKAX HHPopMauuu (HaydHO-IOIYJspHAas
JuTepaTypa XMMHYECKOIO COJEp)KaHus, CIpaBOuyHble MocoOus, pecypchl WHTepHera),
aHAJIN3UPOBATH MH(OPMALIMIO PA3IMYHbBIX BUI0B U (POpPM IpeCTaBIECHUS, KPUTUYECKHU OLICHUBATh
€€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

- (opmynupoBaTh 3amnpochl U MPUMEHSATH PA3JIUYHbIE METOJbl MpPHU MOUCKE U OTOOpE
nHpopmalnuy, HeoOXOJUMOMN ISl BBIIIOJHEHUS YUeOHBIX 3aj1a4 OIPEAeIEHHOTO THUIIA;

- IPHOOPETATh OIBIT UCIOJIB30BaHUS HHPOPMAITUOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHN U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

- CAaMOCTOSITEJILHO BIOMPATh ONTUMAIbHYIO (POPMY NPEACTABIECHUS HHPOPMAIIH (CXEMBI,
rpaduku, TuarpaMmel, TaOIUIbI, PUCYHKH U IPYTHUE);

- HUCIOJb30BaTh HAy4yHbIM S3bIK B KayecTBE CpeACTBa IpH paboTe C XUMHUYECKOU
uHpopmanuen: NPUMEHATb MEXNpeaMeTHbIe ((U3Hueckue U MaTeMaTU4YeCKue) 3HAKU U
CUMBOJIbI, POpMYIIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

- HCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEJCTBA HATJISAHOCTH.

Kommynuxamuenoie YY/I:

- 33/1aBaTh BOIIPOCHI IO CYILECTBY OOCYXAaeMOM TEMbI B X0OJI€ TUAJIOra U/UIU TUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (OPMYIUpPOBaTh CBOM MPEAJIOKEHUS OTHOCHUTEIbHO BBIIOJHEHUS
MPEJI0KEHHOM 3aa4H;

- BBICTYIATh C Mpe3eHTalllel pe3yabTaTOB MO3HABATEIbHON NESTEIbHOCTH,IOTYYEHHbIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU BBIIIOJHEHUH XHUMHYECKOIO
AKCIEPUMEHTAa, TPAKTUYECKOM paboThl MO MCCIENOBAHUIO CBOWCTB M3Y4a€MbIX BEIECTB,
peaninzanuu yueOHOTO MIpoekTa, U (OpPMYyIUpPOBaTh BBIBOJABI IO pe3yjbTaTaM IpPOBEAEHHBIX
UCCIIEIOBAaHUH MMYTEM COIIACOBAaHUS MO3UILIMNA B X0/ 0OCYXACHHUS U 0OMEHAa MHEHUSIMHU.

Pecynamuenvie YY/[:

- CaMOCTOATENbHO TUIAHUPOBATH M OCYIIECTBIIATH CBOIO [MO3HABATENbHYIO J1€ATEIbHOCTD,
ompezenss €€ LeId U 3aJa4d, KOHTPOJUPOBATh U IO Mepe HEOOXOAUMOCTU KOPPEKTUPOBATH
IpeaiaraéMblii anropuT™ JEMCTBUI NMpU BBHINOJHEHUU Y4€OHBIX U HCCIEAO0BATEIbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3(hPEeKTUBHBIN CIOCO0 UX pelIeHus ¢ Y4ETOM MOJIY4YeHHs HOBBIX 3HAHHM O
BEIIECTBAX U XUMHUECKUX PEaKLUsX;

- OCYUIECTBJISITh CAMOKOHTPOJIb JESTEIIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIE pe3ylIbTaThl OCBOSHHS MPOTPAMMBI IO XUMUHU Ha YriyOJIIEHHOM ypOBHE Ha
YpOBHE CpeaHero odmiero oOpa3oBaHUs BKIIOYAIOT cHenudUuecKkue i y4eOHOTo MpeameTa
«XUMUS» HaydyHbIE 3HAHUWS, YMEHHUS M CHOCOOBI NEHCTBHU 1O OCBOCHHIO, WHTEPIPETAIMH H
peoOpa30BaHUIO0 3HAHUH, BUJBI JACATEIHHOCTH TO MOJYYCHHUIO HOBOTO 3HAHUS M MPUMEHEHHIO
3HaHUU B PA3IMYHBIX YYEOHBIX CHUTYallUsAX, a TAKKE B PEATbHBIX >KM3HEHHBIX CUTYalHsX,
CBSI3aHHBIX C XUMUEH. B mporpamMme 1mo XuMuu npeMETHBIC pe3yIbTaThl IPEICTABIICHEI 10 TOIaM
W3yUYCHHUS.

IIpeomemmnuie pezyromamut oceoenus Kypca « Opzanuyeckan Xumunan:

c(OpMUPOBAHHOCTH MPECTABIICHUI:

0 MECTE W 3HAYCHHWU OPraHMYECKOW XMMHHU B CHCTEME €CTECTBEHHBIX HAyK M €€ POJH B
o0ecrie4yeHU YCTOWYMBOTO pPAa3BUTHUS YEJIOBEUYECTBA B PELICHUHM MPOOJEM HKOJIOTHUYECKOH,
SHEPreTUYEeCKON ¥ TMHUIIeBON O€301MacHOCTH, B pa3BUTHH MEIHIIMHBL, CO3JaHHUH HOBBIX
MaTepHaliOB,  HOBBIX  HCTOYHHKOB  JHEPrUM, B  OOECIECYCHHH  pPalMOHAIBHOTO
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MIPUPO/IOII0JIL30BAHNUSA, B GOPMUPOBAHUHM MUPOBO33PEHHUSA U OOIIEH KYIbTYphl YEIOBEKA, a TAKXKE
9KOJIOTMYECKU 0O0CHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3/10POBbIO U IPUPOJHOMN CPELE;

BJIQJICHUE CUCTEMOM XMMHUYECKHUX 3HAHUH, KOTOpas BKJIIOYAET:

OCHOBOIIOJIAralOIME MOHATHS - XUMHUYECKHH DJIE€MEHT, aToM, SApO U AIJIEKTPOHHAs
0060s0uka atoma, S-, p-, d-aToOMHBIE OpOUTANI, OCHOBHOE U BO30YXKIEHHOE COCTOSHUSA aToMa,
rudpuan3aIus aTOMHBIX OpOuTalel, HOH, MOJIEKYJa, BaJE€HTHOCTh, 3JIEKTPOOTPULATENLHOCTD,
CTENEeHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIpHAsI Macca, MOJIIPHbIA 00BEM, YTIepoJHbIN
CKeleT, (yHKUMOHAJbHAs TCpyNNna, pagukaid, CTPYKTypHble (GopMyibl  (pa3BEPHYTHIE,
COKpaIlEHHbIE, CKEJIETHBIE), U30MEPHSl CTPYKTYpHAas U IMPOCTPAHCTBEHHAasl (TreoMeTpuyeckas),
M30MEpbl, TOMOJIOTHUECKUN PpsAJl, TOMOJIOTH, YIJIEBOJIOPOJIbl, KUCIOPOJ- M a30TCOJEpIKaIlHe
OpraHUYeCKHUEe COECTUHEHHS, MOHOMEp, IMOJIMMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJSPHbIE
COEJIMHEHUS;

Teopuu, 3akoHbl (mepuoanueckuii 3akoH JI.M. MenneneeBa, Teopusi CTpOCHUS
opraHuueckux BeuiectB A.M. byTiepoBa, 3ak0oH cCOXpaHEHHsI MacChl BELIECTB, 3aKOH COXPaHEHUs
U TPEBpAIICHUs YHEPTUH MIPU XUMHUECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUH S3BIK
XUMHH, MHPOBO33PEHUYECKHE 3HAHMS, JIeKAllue B OCHOBE IOHUMAHUS MPUYMHHOCTH U
CUCTEMHOCTU XUMUYECKUX SBJICHUN;

MpE/ICTaBICHUs] O MEXaHU3Max XHUMHMUYECKHUX peakUud, TEepMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKaHUsI, 0 B3AUMHOM BJIMSIHUU aTOMOB U I'PYIIIl aTOMOB
B MOJIEKYJaxX (MHIYKTUBHBIN U Me30MepHbIN 3pdekThl, opueHTanThl | u Il pona);

(akToNIOrMuecKue CBEIEHUST O CBOICTBAaX, COCTaBe, IOJy4eHUH U Oe30macHOM
HCIOJIb30BAHUN Ba)KHEHIIMX OPraHMYECKUX BEUIECTB B OBITY U NMPAKTUYECKOH AEATEIbHOCTU
YeJI0BeKa, OOIINX HayYHbIX PUHIMIIAX XUMUYECKOTO MPOU3BO/ICTBA (Ha IpUMepe MPOU3BOACTBA
MeTaHoJa, mepepaboTku HePTH);

c(OpMUPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEepPHbIE MPU3HAKH MOHATHH, YCTAaHABIINBATD
UX B3aUMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOLIME TOHATHS IPU ONMCAHUU COCTaBa, CTPOEHUS U
CBOMCTB OPraHU4YeCKUX COeIMHEHUMN; CHOPMUPOBAHHOCTh YMEHHI:

HCI0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTABJICHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (OPMYIT OPraHUYECKUX BEIECTB;

COCTaBJIATh YPABHEHUS] XUMUYECKUX PEAKIUI U paCKPbIBaTh UX CYILIHOCTb:

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEACTBOM COCTaBJICHUS AJIEKTPOHHOTO
OamaHca JTHX peakIui, peakuii HMOHHOTO OOMEeHa ITyTéM COCTABJICHUS WX IMOJHBIX U
COKpAILIEHHBIX MOHHBIX YPAaBHEHHUI;

M3rOTAaBJIMBATh MOJENIM MOJIEKY]l OpPraHMYECKUX BELIECTB s WJUIIOCTPAllUM UX
XMUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

chOpPMUPOBAHHOCTh ~ YMEHHMIl:  YCTaHaBIMBATh  MPHUHAUIEKHOCTb  H3YYEHHBIX
OpraHMYECKHUX BEHIECTB II0 HMX COCTaBy W CTPOCHUIO K ONPENeIEHHOMY Kiaccy/Tpymmne
COEJIMHEHUH, TaBaTh UM Ha3BaHuUs No cucrematnyeckoil HomeHknatype (LLIPAC) u npuBoauts
TPUBUAIbHBIE HA3BaHUS MJIS OTAENBHBIX IPEACTaBUTENCH OPraHMYEeCKHX BEIIECTB (ITUJIEH,
alleTUJICH, TOJIyOJ, TJMIEPUH, STHJICHTJINKOb, (GeHOJ, GopManbaeru, aleTaibAeruj, aueToH,
MypaBbHUHAs KUCJIOTA, YKCYCHasl KUCJIOTa, CTEAPUHOBAsA, OJIEMHOBAs, NAJIbBMUTHHOBAS KHUCIOTHI,
[VIMLMH, ajJaHWH, MajibTo3a, (DPYKTO3a, aHWIWH, AUBUHWI, HU30IpPEH, XJIOPOIMPEH, CTUPOI U
Jpyrue);

c(OpPMUPOBAHHOCTh YMEHHMS OIpPEAEIsATh BHUJ XUMUYECKON CBSI3M B OPraHUYECKUX
COeIMHEHUX (KOBaJEHTHAs U MIOHHAS CBA3b, O- U 5-CBSA3b, BOJOPOIHAS CBS3b);

c(OPMUPOBAHHOCTh YMEHHMSI MPUMEHSTH IOJIO)KEHUSI TEOPUU CTPOEHUS OPraHUYEeCKUX
BemecTB A.M. ByrnepoBa ayis 0OBsICHEHUS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTpOEHUS;

cOpPMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh COCTaB, CTPOEHHE, (PUINYECKUE U
XMUMHUYECKHE CBOMCTBA TUIMMYHBIX IPEICTABUTENEH PA3IMYHBIX KIACCOB OPraHUUECKUX BEIIECTB:
QJIKAaHOB, LMKJIOAJIKAHOB, AJKEHOB, aJKaJUEHOB, AJIKMHOB, apOMAaTUYECKUX YIJIEBOJOPOIOB,
CIUPTOB, albJETHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOKHBIX 3(QUPOB, KUPOB,
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HUTPOCOEIMHEHUN U AMUHOB, aMUHOKHCIIOT, OEJIKOB, YIJI€BOIOB (MOHO-, IU- U TIOJHCAXapuI0B),
WUIIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXJIy HHUMHM YpPaBHEHUSMU COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIUH C NCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS TOATBEP)KJIaTh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBUCHUMOCTU PEAKIIMOHHOM CHOCOOHOCTH OPraHMYeCKHX COEIUHEHHIH OT KPAaTHOCTH U THIA
KOBaJICHTHOM CBS3M (a- U JI-CBSI31), B3aUMHOTO BJIUSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepu30BaTb HCTOYHUKHU YIJIIEBOJOPOIHOIO ChIPbS
(HedTb, MpUPOIHBIA ra3, Yrojb), CIOCOObl €ro nepepaboTKU U MPAKTUUYECKOE MPUMEHEHHE
MIPOJIyKTOB NEepepabOTKY;

c(OpPMUPOBAHHOCTh BJIAZICHUS] CUCTEMOW 3HAHUM O ECTECTBEHHO-HAyYHBIX METoJax
MO3HAHUSI - HAONIOJCHUHM, W3MEPEHUH, MOJCIUPOBAHUU, OSKCIEPUMEHTE (pealbHOM H
MBICJIEGHHOM) U YMEHUS IPUMEHSTh 3TU 3HAHUS;

cOpPMUPOBAHHOCTh ~ YMEHMSI IPHUMEHSTh OCHOBHBIE OIEpallMd  MBICIUTEIbHOM
NESTeIbHOCTH - aHallu3 U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHCTEMaTH3alUIO, BbISBICHHE
MIPUYMHHO-CIIECTBEHHBIX CBA3EH - I U3yUEHHUs CBOMCTB BEIIECTB U XMMHUUECKUX PEaKIINA;

c(OpPMUPOBAHHOCTh YMEHH: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C NOHSITUSIMU
U TpEeACTaBICHUSMU JPYIMX €CTECTBEHHO-HAyUHbIX MpPEAMETOB s 0oJjiee OCO3HAHHOIO
MMOHUMAaHUs CYIIHOCTH MaTepUaJbHOTO €IMHCTBA MUpPA, UCHOIb306amb CUCTEMHBIE 3HAHUS IO
OpraHUYecKON XUMHUU i1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHUH, UMEIOIIUX €CTECTBEHHO-
Hay4YHYIO IPUPO.Y;

c(OpPMUPOBAHHOCTh YMEHHI: MPOBOAUTH pacdy€Tbl MO XUMUYECKUM QopMmyiaM U
YPaBHEHUSIM XHMHUYECKUX PEAKIHUI C HCIOJIb30BAHUEM (PU3NYECKUX BEIUYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI:
pacuéThl MO0 HAXOXKICHHUIO XMMHUYECKONH (OpPMYbl BEIIECTBA MO M3BECTHHIM MAacCCOBBIM JOJSIM
XUMHUYECKUX 3JIEMEHTOB, MPOTYKTaM CrOpPaHus, INIOTHOCTU I'a3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUII: IPOrHO3UPOBATh, aHAIU3UPOBATH U OLIEHUBAThH C MO3ULIMH
AKOJIOTMYECKON 0e30MacHOCTU MOCIEACTBUS OBITOBOM M INPOM3BOJCTBEHHOHN JESTENbHOCTH
YeJIOBEKa, CBS3aHHON ¢ TepepalOTKOM BEIIECTB, HCIOJIb30BaTh TMOJYyYEHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX PEUICHUH MPOOJIeM B CUTYallUsIX, CBA3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENILHO TUIAHUPOBATh U MPOBOJUTH XUMHUYECKUM
AKCIEPUMEHT (II0JIyYE€HUE U U3YUYEHUE CBONCTB OPraHUYECKUX BEILECTB, KAUYECTBEHHbIE PEAKIUH
YTJII€BOAOPOIOB PA3IMUHbIX KJIACCOB U KUCIOPOJICOIEPKALUX OPraHMUYECKUX BEIIECTB, PELICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4 [0 PACHO3HABAHHUIO OPraHMYECKUX BEILECTB) C COOJIIOIEHUEM NTPABUIT
0e30macHOro oOpamieHusl ¢ BEUECTBaMU U JJAOOPAaTOpHBIM 000pyAoBaHHEM, (HOPMYIUPOBATH
Lelnb MCCIEAO0BAHUSA, NPEIACTABISATh B pas3aMyHON Qopme pe3ynapTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUM:

coOiroAaTh MpaBuja 3KOJOTUYECKH LEIecO00pa3HOro MOBEACHUSI B ObITY U TPYIAOBOM
NESITeIbHOCTH B LEJSIX COXPAaHEHUS CBOEr0 3J0pPOBbS, OKPYXKAIOUIEH NPUPOIHON cpeibl U
JNOCTHXKEHUS €€ yCTOMYMBOTO pa3BUTHUS;

OCO3HaBaTh ONACHOCTh TOKCHYECKOIO IEMCTBUSI Ha KUBBIE OPraHU3Mbl ONpPEEIEHHBIX
OPraHM4YeCKHUX BEIIECTB, MOHUMAas cMbIci nokazaresns [1/1K;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHUS  OPraHMYeCKHX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKHU 3PEHUSI COOTHOILIEHUS PUCK-T10J1b3;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBISATH IEICHANPABICHHBIM MOUCK XHUMHUYECKON
uH(popMallMd B pa3IMYHbIX MCTOYHMKAX (HaydyHas M ydyeOHO-Hay4Has JUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Apyrue), KpUTUYECKH AaHAJTU3UPOBATh XUMHUYECKYIO
nHpopManuo, nepepadaTeiBaTh €€ M MCIOJIB30BaTh B COOTBETCTBHH C MOCTABJICHHON y4eOHOM
3a/1a4uen.

IIpeomemmnuie pezyromamut oceoenusn Kypca « O0uias u HeOP2AHUYECKAA XUMUA):

c(OpMUPOBAHHOCTh MPECTABIICHUI:

0 MaTepuaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX U MI03HABAEMOCTH SIBJICHUN PUPOIbL,
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O MecTe€ M 3HAaUY€HUU XUMHMU B CHUCTEME €CTECTBEHHBIX HayK M €€ posid B oOecredeHuu
YCTOMYMBOTO Pa3BUTHs, B PEIICHHH MPOOJIEM 3KOJOTHYECKOM, IHEPreTUYECKON W THUIIEBON
0€30MacHOCTH, B PAa3BUTHM MEIMIMHBI, CO3JaHUM HOBBIX MaTEpHUaJIOB, HOBBIX HMCTOYHUKOB
SHEprud, B OOECHEYEeHWH PAlUOHAJIBLHOTO IPUPOJIONOIb30BaHUs, B (OPMUPOBAHUU
MHPOBO33PEHUS U OOLIEeH KyIbTYpbl YEJIOBEKa, a TaKXkKe OHKOJOTMYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CPELE;

c(OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOM XMMHUYECKHUX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIArarOIIUE TIOHATHUS - XUMHUYECKHI 2JIEMEHT, aTOM, PO aTOMa, U30TOMbI,AIEKTPOHHAS
000s0uKa aroma, s-, p-, d-aToMHBIE OpOUTAIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHUSI aTOMa,
rudpuan3aus aTOMHbBIX OpOuTaNel, UOH, MOJIEKyja, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEeHb OKUCIIEHUS, XMMHUYECKas CBS3b (KOBAJIEHTHAs, MOHHAsA, METAJUIMYECKasi, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKa, XUMHUYECKAsl PEeaKlUs, pacTBOP, SJIEKTPOJIUTHI, HEIIEKTPOJIHTHI,
JNEKTPOJIUTHYECKAsT ~ JUCCOLMALMsA, CTENEeHb JUCCOLMALMHA, BOJOPOJIHBIM  IOKAa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOIN 3(PPEKT XMMUUECKON peaKIi, CKOPOCTh XUMUYECKOM
peakuyy, XMMHYECKOE PaBHOBECHE;

TEOPHUU U 3aKOHBI (TEOPHS AICKTPOJIUTUUECKON TUCCOIIUAIINN, TIepUoaAndeckuii 3akoH [1.1.
MenneneeBa, 3aKOH COXpaHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHHUs M NPEBPALICHUS SHEPTUHU
IIPU XMMHYECKUX PEaKLUsAX, 3aKOH MMOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH JICHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH A3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHNUS, JIEKAIIUE B OCHOBE
MMOHUMAaHUs TPUYMHHOCTU U CUCTEMHOCTH XMMHYECKHX SIBJICHUN; COBPEMEHHbIE ITPEICTABICHUS
O CTPOEHUU BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSIX;

MIPEACTABICHUS O MEXaHM3MaxX XMMHUYECKUX pPEAKUUH, TEPMOJAWHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HX MPOTEKAHMs, O XMMHYECKOM PAaBHOBECHM, PACTBOPAX M
JUCIIEPCHBIX CUCTEMAX;

(akToNOrMuecKue CBEIEHUsT O CBOICTBaX, COCTaBe, IOJIy4eHUH U Oe30macHOM
MCIOJIb30BAHUU BAKHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUUYECKOUN JIEATEIBHOCTH
YeJI0BEKa, OOIINX HAayYHBIX MPUHIUIIAX XMMHYECKOTO ITPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHMI: BBISBIIATH XapaKTEpHbIE PU3HAKY NOHITUN, YCTaHABIMBATh
UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIUE IMOHATHS IIPU OMUCAHUN HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILECHMUII;

c(OpPMUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHUS
dbopMyNl BEUIECTB M YpPaBHEHUN XHMHUYECKUX peaKUuid, CHUCTEMAaTUYECKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBHanbHbIC HA3BaHUS OT/ICIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUSI OTIPEEIIATh BAJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX
JJIEMEHTOB B COEIMHEHUSX, BUJ XUMHUYECKON CBA3M (KOBaJ€HTHAas, MOHHAs, MeTajindyeckas,
BOJIOPOJIHAS ), TUIl KPUCTAIUITMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BHJA
XMUMHUYECKON CBS3M U TUIA KPUCTAJUIMYECKON pPEmI€TKH, OOMEHHBIH M JIOHOPHO-aKLENTOPHBIN
MEXaHHU3Mbl 00pa30BaHus KOBAJIEHTHOH CB3U; COOPMUPOBAHHOCTh YMEHHI:

KJIaCCU(UIMPOBATH: HEOPraHUUYECKUE BEUIECTBA 10 UX COCTAaBY, XUMUYECKHE PEaKuu Mo
Pa3IMYHbBIM IPU3HAKaM (YHCITy U COCTaBY pearupyrolinX BeIecTB, TeII0BoMY 3G (heKTy peakuu,
M3MEHEHUIO CTETIEHEH OKHUCIIEHUS 3JIEMEHTOB, 00paTUMOCTH, YYaCTHIO KaTajau3aTopa u Ipyrue);

CaMOCTOSITEJIbHO BBIOMpAaTh OCHOBAHUS U KPUTEPUU Ul KIIACCU(UKALKUU H3Y4aeMbIX
BEIIECTB U XUMUYECKHX PEAKIIHIA;

chOpMUPOBAaHHOCTh YMEHHUS pPACKphIBaTh CMBICH Tepuoandeckoro 3akona JI.M.
MenneneeBa W JEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOUIYI0, OOBSCHUTEIBbHYI0 U
MIPOrHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh YMEHUH:

XapaKTEpPU30BaTh JJEKTPOHHOE CTPOCHUE AaTOMOB M HOHOB XHMHMYECKHX 3JIEMEHTOB
nepBoro-yeTBéproro nepuoaoB [lepuoanueckoit cucremsel .M. MenaeneeBa, UCIIOJIb3Ys MOHATHS
«QHEPreTUYECKHE YPOBHH», «IHEPreTHUYECKHE IMOIYPOBHU», «S-, p-, d-aTOMHbIE OpOUTaIN»,
«OCHOBHOE€ U BO30YX/IEHHOE SHEPTE€TUYECKUE COCTOSTHUS aTOMay;
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OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHYECKHX OJJIEMEHTOB M HX
COEMHEHUN No nepuodam u rpynnam Ilepuoauueckoit cucremsl .M. MeHneneeBa, BaleHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMSI UX 3JIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh YMEHMI: XapaKTepu30BaTh (OMUCHIBATh) OOIHME XWMHYECKHE
CBOMCTBa BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPHKJaTh CYIIECTBOBAHWE I'€HETUYECKOH CBS3U
MEXTy HEOPTraHUYECKMMH BEIIECTBAMH C TIOMOIIBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUUYECKHX
peaKumii;

c(OpPMUPOBAHHOCTh YMEHUS PACKPHIBAThH CYIIHOCTB!

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEACTBOM COCTaBJICHUS AJIEKTPOHHOTO
OamaHca HJTHX peakKIUi; peakuii HMOHHOTO OOMEHa NyTEM COCTAaBJICHUS WX TMOJHBIX H
COKpalI¢HHBIX HOHHBIX YPaBHEHUI;

peaKuuii rTuaApoIn3a;

peakuuii KOMIUIEKCOOOpa3oBaHus (Ha MpuUMepe TUAPOKCOKOMIUIEKCOB LHMHKA U
ATIOMUHUS);

chOpMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XHUMHUYECKUX
peakuuii ¢ yd4€TOM HMX DSHEPreTUYECKHX XapaKTepUCTHK, XapaKTep H3MEHEHHUS CKOPOCTH
XMUMHUYECKON peaklry B 3aBUCUMOCTH OT pPa3JIUYHbIX (PaKTOPOB, & TAKXKE XapaKTep CMELICHUS
XUMHUYECKOTO PAaBHOBECHSI 1O/ BIUSHUEM BHEIIHUX Bo3aercTBui (mpuunui Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKT€PU30BaTh XUMHUECKUE PEAKIUH, JIEXKAILE B OCHOBE
MPOMBIIIIJICHHOTO TIOJMYYE€HUS] CEPHOW KHUCIOTH, amMMHUaKka, OOINHE HAay4YHbIC IPUHIUIIBI
XUMHUYECKUX TPOU3BOJCTB; IIE€JIE€CO00Pa3HOCTh NPHUMEHEHHS HEOPraHWYeCKUX BELIECTB B
MIPOMBIIIJIEHHOCTHU U B OBITY C TOYKHU 3PEHUS] COOTHOILIEHUS PUCK-T10J1b3a;

c(hOpMUPOBAHHOCTH BIIAJICHUS CUCTEMOM 3HAHUH O METO/IaX HAYYHOTO IMO3HAHUS SIBJICHHUI
MIPUPO/IbI - HAOJIO/IEHUE, U3MEPEHUE, MOJICTTMPOBAHKE, SKCIIEPUMEHT (PEeasibHbIM U MBICJIEHHBIN),
UCIOJIb3YEMBbIX B  €CTECTBEHHBIX HayKaX, YMEHUSI HpuMeHAmb AT 3HAHUS TpU
SKCIEPUMEHTAJIbHOM HCCIIEJOBAaHUM BEUIECTB W s OOBSICHEHHUS XUMUYECKUX SIBJICHUH,
HMMEIOLIUX MECTO B MPUPOJIE, IPAKTUUECKON JESITEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM JKU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISIBIISTH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C TIOHATHAMU U
MPEJCTaBICHUSIMU JIDYTMX €CTECTBEHHO-HAYYHBIX IpPEAMETOB JUid 0ojiee O0CO3HAHHOIO
[MOHUMAaHUs MaTEPUAJIbHOTO €IUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS IPOBOJAUTH PACUETHI:

C HCIIOJIb30BAHMEM IOHATUN «MaccoBasl JOJs BEIIeCTBa B PacTBOpPE» M «MOJISIpHAs
KOHLIEHTpaLUs»;

Macchl BelecTBa Wi 00bEMa raza o M3BECTHOMY KOJHUYECTBY BEILECTBA, Macce WU
00BEMY O/IHOTO U3 YYaCTBYIOIIUX B PEAKLIUU BEIECTB;

TEI10BOTO A (HEeKTa peaKIuu;

3HAYEHUs BOJOPOJIHOTO [TOKA3aTeNsl pACTBOPOB KUCIIOT U IIE€TI0UEH ¢ U3BECTHOM CTENEHbIO
JMCCOLMALINN;

Macchl (00bEMa, KOJTMYECTBA BELIECTBA) IPOJIYKTa peaKkiuy,

€CJIY OJIHO U3 UCXO/IHBIX BEIIECTB JAaHO B BUJIE PACTBOPA C ONIPEACIEHHON MAaCCOBOM JI0JIeH
PacTBOPEHHOTO BEILIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH);

JI0JIM BBIXO0/1a IPOJYKTa PEAKIUY;

00BEMHBIX OTHOILIEHUH Ia30B;

c(OpPMUPOBAHHOCTh YMEHHUN: CAMOCTOSITENILHO TUIAHUPOBATh U MPOBOJUTH XUMHUYECKUM
SKCIEPUMEHT (TMPOBEACHUE PEeaKLUii HOHHOTO 0OOMEHa, MMOITBEPK/IEHNE KaueCTBEHHOTO0 COCTaBa
HEOPraHMYECKUX BEIECTB, ONPE/ENIEHUE Cpeibl pACTBOPOB BELIECTB C MOMOIIbIO HHIUKATOPOB,
U3Y4YEHHUE BIIMSHUSA PA3IUYHbIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOM peakluu, peleHue
AKCIEPUMEHTAJIbHBIX 331a4 1o Temam «Mertamib» u «Hemertanns») ¢ coOnrofeHneM IpaBuil
0e30macHOro oOpalieHusl ¢ BEUECTBAaMU U JJAOOPATOpPHBIM 000pyAOBaHHEM, (HOPMYIUPOBATH
Lelb MCCIEAO0BAHUSA, NPEICTaBISTh B pa3IMYHON QopmMe pe3ylbTaThl SKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

chopMUPOBAaHHOCTh YMEHHUI: COOJIIOIATH MTpaBuJa MOJIb30BAHUSA XUMHUUECKOU TIOCYI0N 1
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nabopaToOpHBIM 000PYI0BaHUEM, OOpAIIEHUS C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKIIUSIMH 10
BBITNIOJIHEHUIO J1a00PATOPHBIX XMMHUYECKUX OIBITOB, SKOJOTUYECKH 11€J1eCO00Pa3HOTroO MOBEACHUS
B OBITY M TPYAOBOW [EATETLHOCTH B IEJSIX COXPAHEHHUS CBOETO 3/J0POBBS, OKpYXKarollen
IPUPOJHON cpedbl M JIOCTHXKEHUsT €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTb
TOKCHUYECKOTO JEHCTBUS HA JKUBBIE OPraHU3MBl ONPEACIEHHBIX HEOPraHMYECKUX BEIIECTB,
nmoHumas cMbici nokazareis [11K;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBIISATH IEICHAMPABICHHBIA TMOUCK XUMHYECKOM
uH(popMallMd B pa3IMYHbIX HCTOYHMKAX (HaydHas M yuyeOHO-Hay4yHasl JUTepaTypa, CpelcTBa
MaccoBoii uH(popmanuu, WHTEepHET W Apyrue), KPUTUUYECKA aHATU3UPOBATH XUMUUYECKYIO
nH(popManuio, nepepadaTeiBaTh €€ M MCIOJIB30BaTh B COOTBETCTBHH C MOCTABJICHHOM Y4€OHOM
3a/1a4den.
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