Pabouast mporpammaniiekTuBHOTO Kypca «M30paHHBIC BONMPOCHI MO XMMUM Tpu moAaroroBke k EI'D» mmsa 10-11 kimaccoB paccMoTpeHa Ha
3aceaHuu Kadeaphl €CTeCTBEHHO-MaTeMaTH4eckux Hayk mporokon Nelor 28.08.2023r., yrBepkaena mpukazoMm pupekropa MAOY «loponckas
rumHa3us Nel»Nel78 ot 29.08.2023r.

Pabouas mporpamma sneKTUBHOTO Kypca «M30panHble Bompockl nmpu noAarotoBke Kk EI'D mo xumum» ans 10-11  xmaccoB pa3paboTtana Ha
OCHOBE TpeOOBaHUM K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM MpOrpaMMbl cpeHero odero oopazopanust MAOY «l"opojickas THMHA3HS
Nely.

[TpenynaraeMpliiasIeKTUBHBIA KypC MO3BOJIUT Oojiee LENOCTHO chOpMUPOBATH 3HAHMUSA U YMEHHs ydallluxcs B 3aJaHMSIX Pa3IMYHOIO YpPOBHS
CIIO)KHOCTH, BXozsmue B 3k3ameH B ¢opme EI'D. DnextuBnblil Kypc «M30panHbie BONpoCk Ipu moarotoBke Kk EI'D mo XxumMum npeaHasHayeH ISt
yuamuxcs 10-11 kmaccoB, KOTOpbIe XOTAT NPOJOJIKUTE CBOE 00yUYEeHHUE B yUEOHBIX 3aBEICHHUSIX MEIUKO-XUMHUECKOW HAIIPaBICHHOCTH (MEIUIIUHCKUX
YUMUJIUINAX, KOJUIeKaX, MEAUIIMHCKUX By3aX, XUMUUECKUX (PaKyJIbTETax).

Llenu u3y4yeHus 3JIEKTUBHOIO KypcaHa ypOBHE CpeHero oouiero oopa3oBaHusi:

-opMHpOBaHUE ETOCTHOTO MPEICTABICHUS O MUPE, OCHOBAHHOTO HAa MPUOOPETEHHBIX 3HAHUAX, YMEHHIX U CIIOCO0aX JIESTEILHOCTH;

-IpUOOPETEHHE OIbITa PA3HOOOPA3HOM NEeATEILHOCTH, OIbITAa IO3HAHUS U CAMOIIO3HAHUS;

-TIIOATOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BRIOOPA MHAMBHIyaTbHON 00pa30BaTeIbHON WM MPO(ECCHOHATTEHON TPASKTOPHUH.

3anauu:

-popMHpOBaHUE CHUCTEMbl XMMHUYECKHX 3HAHWH KaK KOMIIOHEHTa HE TOJBKO €CTECTBEHHOHAYYHON KApTHHBI MUpPA, HO W HAyYHOW KapTHUHBI
MUDa;

-pa3BUTHE JINYHOCTU OOYYaIOLIMXCS, UX MHTEJUIEKTYaJIbHOE U HPAaBCTBEHHOE COBEPILIEHCTBOBaHHUE, (JOPMUPOBAHUE Y HUX T'YMAHUCTUYECKUX
OTHOILIEHHUH U 3KOJIOTUYECKHU 11€J1IeCO00pa3HOro NOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH;

-bopMHpOBaHNE YOOYUYaIOMIMXCS OTHOIICHHWS K XHMHH Kak BO3MOXHOW oOmactu Oyaymiedl npodecCHoHaIbHON JesSTeIbHOCTH WU
JeSTeIbHOCTH, B KOTOPOH XMMHUYECKHE 3HAaHUS UMEIOT NMPO(QUIMPYIOLIHIA CTaTyC;

-(popMUpPOBaHNE HABBIKOB AKCIIEPUMEHTAJIBHOM U HCCIEA0BATEIbCKON JEATENIbHOCTH, YCIEIIHOTO y4acTusi B MYOJIMYHOM IpeICTaBICHUU
PE3YJITaTOB TAKOU JEATEIBHOCTH;

-BO3MOKHOCTb Y4aCTHUsl B XMMUUECKUX OJIMMIIMAIAX Pa3IUYHbIX YPOBHEH.

-opmMupoBaHuEe YMEHUI 6€30IaCHOTO 0OpallleHHs ¢ BEIeCTBaMH, UCIIOIb3yeMbIMU B OBITY U IIPOU3BOJICTBEHHOM cepe;

-yMeHue OOBSCHATh OOBEKTHI U MPOLIECCHl OKPYKAIOLIEH cpeibl — MPHUPOJAHOM, COLMANBHOMN, KYJIbTypHOU, TEXHUUECKON, — HUCIONb3Ys JUIs
3TOr0 XMMHUYECKHE 3HAHHUS.

B yueOHOM mutaHe mpemycMoTpeHo 68 yacoB Ha M3yueHHE 3yeKTUBHOro Kypca: B 10-11 kmaccax (34 gaca B 10 kiacce,34 yaca B 11 kiacce
KOJINYECTBO YacoB B HeJeNo — 1 4.)



[Inanupyemble pe3y/ibTaThl H3yYeHHUSI IJIEKTUBHOIO Kypca

JInuHOCTHBIE pe3yJIbTAThI

®I'OC COO ycranaBnuBaeT TpeOOBAHMS K Pe3yJbTaTaM OCBOSHUS 00YJaIOIIMMUCS MPOTPAMM CPEAHETO OOIIeTo 00pa30BaHUs (JTUIHOCTHBIM,
MeTamnpeIMETHBIM U MpeaMeTHbIM). HayuHo-meTroanueckoil oCHOBOM Al pa3paOOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUSI MPOrPaMM CPEIHEro
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETHHOCTHBINA MOIXO/I.

B cootBeTcTBUM ¢ CHUCTEMHO-ESTEIILHOCTHBIM MOIXO0/IOM B CTPYKTYpE JIMUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS Mpeamera « M30paHHbIe BOIPOCHI
pu moArotoBke K EI'D o xumum» Ha ypoOBHE CpeIHEro o0iero o0pa3oBaHusl BBIACICHBI CICIYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMUCS POCCHMCKONW TIpa¥JIaHCKOW WACHTUYHOCTHU — TOTOBHOCTHM K CaMOPa3BUTHIO, CaMOCTOATEIBHOCTH U
CaMOOINPEEIICHHUIO;

HAJIMYUE MOTHBAIMM K OOYYCHHIO; LI€JICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUU JTMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPAIUIIUN ¢ 0a30BOM HAYKU XUMUU;

HaJIM4YMe TMPaBOCO3HAHUS SKOJOTHUYECKON KYJIBTYpPhI H CIIOCOOHOCTH CTaBUTh LIETTU M CTPOUTH )KU3HEHHBIE TIIAHBI.

JIM9HOCTHBIE PEe3yabTaThl OCBOCHHUS MPEAMETA « XUMUS» JTOCTUTAIOTCS B €IMHCTBE YICOHOW M BOCIIUTATEIHHON JEATEIEHOCTH B COOTBETCTBUU
C TYMaHUCTHYECKHUMH, COLIMOKYIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU U UJI€aJaMH POCCUHCKOTO IPa)KAaHCKOTO OOIIECTBA, MPUHATHIMU
B OO0IECTBE HOpPMaMy W TPaBUJIAMH TOBEICHUS, CIIOCOOCTBYIONIMMHE IPOIECCaM CAMOIIO3HAHUS, CaMOPA3BUTHsSI W HPABCTBEHHOTO CTAaHOBJICHHS
JUYHOCTH 00YYarOIIUXCSI.

JInuyHOCTHBIE pPe3yJIbTAThI 0CBOEHUsI MpeaMeTa « XHMHUS» 0TPAKAKT:

c(hOpMUPOBAHHOCTH OIIBITA [T03HABATEIHHON U MPAKTHUUECKOH eATeIbHOCTH 00YUaIOUIUXCS 110 peaTn3aliui MPUHATHIX B 00IIECTBE LIECHHOCTEH,
B TOM YHCJIC B YaCTHU:

1) rpamaaHcKoro BOCIHMTAHMA: OCO3HAaHUS OOYYAIOMIMMHCS CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, YBa)KEHUS K 3aKOHY U
MIPABOIIOPSIKY; TPEACTABICHUS O COIUAIBHBIX HOPMaxX W MPaBWIAX MEXJIMYHOCTHBIX OTHONICHWH B KOJUIEKTHBE, TOTOBHOCTH K COBMECTHOU
TBOPUECKON JEATENBHOCTH TMPH CO3JaHUM Y4YEOHBIX MPOEKTOB, PEIICHWHM Y4YeOHBIX U T03HABATENbHBIX 3a/1a4, BBIIOJHEHUM XUMHYECKHX
IKCIIEPUMEHTOB; CIIOCOOHOCTH MTOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHUS, JIOTHUKY M apTyMEHTHI IPYTHX TPU aHATU3E Pa3INIHBIX BUOB y4eOHOH
NesITeNbHOCTH;

2) MaTPUOTHYECKOT0 BOCIMTAHUS . IICHHOCTHOTO OTHONIECHUSI K HICTOPUYSCKOMY W HAYYHOMY HACIICAWIO OTCUYSCTBCHHON XMMUH; YBAKEHUS K
MPOLIECCY TBOPYECTBA B O0IACTH TEOPUH U MPAKTUIECKOTO MTPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO JOCTHUKECHHS HAYKU €CTh PE3YNIbTaT AITUTEIbHBIX
HaOJTI0ICHUH, KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX MMOMCKOB, TIOCTOSIHHOTO TPYyJa YYE€HBIX M MPAKTUKOB; 4 MHTEpeca M MO3HABATEIIBHBIX MOTHBOB B
MOJIYYE€HUH U TMOCIEIYIOIIEeM aHAIn3e HHPOPMAIIHH O TIEPEIOBhIX TOCTHKEHHSIX COBPEMEHHOW OTEUEeCTBEHHOM XUMUM;

3) IYXOBHO-HPABCTBEHHOI0 BOCIHTAHHSN. HPABCTBCHHOTO CO3HAHHWS, STHUYECKOIO TIOBEJCHHS; CIIOCOOHOCTH OICHHBATh CHUTYAIIHH,
CBSI3aHHBIE C XMMUYECKUMU SBICHUSMHU, U TPUHUMATh OCO3HAHHBIE PEIICHHUs, OPHEHTUPYSACh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI M I[EHHOCTH;
TOTOBHOCTH OIICHHBATh CBOE IMOBEJICHHUE M TIOCTYIKU CBOMX TOBAPHIIECH C TIO3UIMI HPABCTBEHHBIX W MPABOBBIX HOPM U OCO3HAHWE MOCIICICTBUI ITHX
MOCTYIIKOB;

4) dopmupoBaHusi KYJbTYPbl 310POBbSI: TMOHWMAaHMUS IIEHHOCTEH 310pOBOro u Oe3omacHoro obpasza KW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS] K COOCTBEHHOMY (U3MUECKOMY M TICUXUYECKOMY 3/J0POBBIO; COOMIOJCHHS MpaBHl 0€30MmacHOro oOpaiieHus ¢



BEIIECTBAMH B OBITY, IOBCEIHEBHOW >KU3HU M B TPYIOBOH JAEATEIBHOCTH; IMOHMMAHUS LIEHHOCTH IPaBWJI HHIUBUAYAJbHOIO M KOJUIEKTHBHOI'O
0€30IacHOTO TOBEACHUS B CHUTYalMAX, YTPOXKAIOIIMX 3J0POBBIO0 M JKU3HHU JIIOJCH; OCO3HAHUS TOCIEIACTBUNA W HENPHUATHUS BPEIHBIX MPUBBIYECK
(yrmoTtpeOieHus ajaKorosi, HAPKOTHKOB, KYpeHHS );

5) TpynoBoro BOCHHUTAHMSA: KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIBCKONW NESTEIHLHOCTH, OOLIECTBEHHO IOJIE3HOM,
TBOPYECKON M APYrUX BUAAX JEATEIBHOCTH; YCTAHOBKM HAa aKTHMBHOE Y4acTHE B PELICHUU NPAKTUYECKUX 3a]ad COLUAIBbHOW HalpaBJICHHOCTH (B
paMKax CBOEro Kijacca, IIKOJbl); MHTEpeca K IMPAKTHUYECKOMY H3YYEHHUIO MpoQeccHil pa3iuyHOro poja, B TOM YHCJIE HAa OCHOBE NPUMEHEHUS
IIPEIMETHBIX 3HAaHUN 110 XUMHUH; YBOXKEHUS K TPYY, JIIOJIM TpyAa U pe3ysibTaTaM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBHIYAJIbHOH TpaeKTOpuu oOpazoBaHMs, Oyaymield mnpodeccuu u peanu3anuu COOCTBEHHBIX
KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00I1ECTBa;

6) 3K0/10rN4eCcKOro BOCIUTAHMUS: SKOJIOIMUECKHU 11€JI€CO00Pa3HOT0 OTHOIICHUS K IPUPOJIE, KAK UCTOUHUKY CYLLIECTBOBAHUS )KU3HU Ha 3eMIIE;
MOHUMAaHMs II100aJIBHOT0 XapaKTepa SKOJOTHUECKUX MPo0IIeM, BIHUSAHUSA IKOHOMUUYECKUX MTPOLECCOB Ha COCTOSHUE MPUPOAHON U COLIMATIBLHOM CpeJibl;
OCO3HAaHUS HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHMKEHUM XMMMU JJIsl PELICHHUsS BONPOCOB PALUOHAIBHOTO IPHUPOJONOIb30BAHUS; AKTHUBHOIO
HENpUATHS AEHCTBUM, IPUHOCSIIUX Bpe OKpYXKarolleld NpUpOIHOI cpesie, yMEHHUs IPOrHO3UPOBaTh HEOIAroNpUATHBIE SKOJIOTHYECKHUE MTOCIEICTBUS
IIpEANPUHUMAEMBIX JCHUCTBUN U IIPENOTBpALIaTh UX;

HAJIMYMS PA3BUTOrO SKOJOTHYECKOTO0 MBILUICHUS, Y9KOJIOTHYECKOM KyJIbTYphl, OIbITA JEATEIBHOCTH HKOJOTHUECKOW HAlpaBI€HHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B I103HABATEIbHOW, KOMMYHHUKAaTHUBHOW M COLIMAJIbHOW IpPaKTHUKE, CIOCOOHOCTM M YMEHMSI AKTUBHO INPOTUBOCTOSTH
UJICOJIOTHH 5 XeMopoouu;

7) HeHHOCTH HAYYHOI0 MO3HAHMA: CPOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKH U
OOIIECTBEHHOH MPaKTHKK; MOHUMAaHUS CIEHU(PHUKN XUMHH KaK HAyKH, OCO3HaHMA €€ poiu B (POPMUPOBAHMM PALlMOHATIBHOIO HAYYHOI'O MBILIUICHUS,
CO3/IaHUHU LIEJOCTHOTO MpEACTaBIEHUs 00 OKpYXaroIleM MHUpE KaK O €JUHCTBE NMPUPOJbl U YEIOBEKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEN U
pelieHnH MpoOeM COXpaHEHUs MPUPOJHOIO paBHOBECHS; YOEKJIEHHOCTH B OCOOOH 3HAYMMOCTH XHMHUM JJIi COBPEMEHHON IUBWIN3ALUHN: B €€
I'YMaHUCTHYECKON HAIPAaBJIEHHOCTH U BaKHOM pOJIM B CO3JaHUHM HOBOM 0a3bl MaTepUAIbHOM KYJIbTYpPHI, PEILIEHUH TTT00aIbHBIX IPOOJIEM yCTONYHUBOIO
Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUIEBOW M 3KOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHM METUIMHBI, 00ECIIEYeHUN YCIOBHUH
YCHELIHOr0 TPYy/ia ¥ 3KOJOTUYECKH KOM(POPTHON )KU3HHU KaXJI0TO YjeHa 00IeCcTBa;

8) ecrecTBeHHO-HAY4YHOIl I'PAMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOAOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
MCIOJIb30BaTh NOJy4yaeMble 3HAHUA Ul aHaIM3a U OOBSICHEHHUS SBJICHUI OKPYKAIOLIEro MUpa U MPOUCXOAUIMX B HEM MU3MEHEHUH, yMEHHUs J1enaTh
00OCHOBAHHBIE 3aKJIIOUEHHMs] Ha OCHOBE HAay4HbIX (DAKTOB M HMMEIOIIUXCSA JaHHBIX C IEJIbI0 IMOJIyYEHHs JTOCTOBEPHBIX BBIBOAOB; CIHOCOOHOCTH
CaMOCTOSITEJIHO UCIIOJIb30BaTh XUMUUECKHE 3HAHUS JUIsl PEIIeHUs TPOOJIeM B PEaIbHBIX )KU3HEHHBIX CUTYALIUSX;

UHTEpeca K TIIO3HAHUIO M HCCIENOBATENbCKON JEATENbHOCTH; TOTOBHOCTM M CIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY NOJy4YE€HHUIO HOBBIX 3HAHUH M0 XMMHH B COOTBETCTBUU C KMU3HEHHBIMU NMOTPEOHOCTAMHU; HHTEpEca K OCOOEHHOCT IM
TpyZAa B Pa3UYHbIX cepax NpophecCHOHATHLHOMN e TeTbHOCTH.

MertanpeameTHble pe3yJibTaThl

MertarnpeMeTHbIe pe3yabTaThl OCBOCHHUSI YUEOHOT0 MpeaMeTa «XUMHs» Ha YPOBHE CPeAHEro oomiero oopa3oBaHus BKIIOYAIOT: 3HAUUMBIE JJIS
(GbopMHpPOBaHUST MHPOBO33pEHHUST OOYHYaIOIIUXCS MEXIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIeHayYHble TOHATHUS, OTPaKAIoIIKUEe IEJIOCTHOCTD



Hay4YHOH KapTUHBI MUpPA U CHEUU(UKY METOI0B IO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BELECTBO, SHEPTHsl, sIBIICHHUE, I1POLIECC,
cucTeMa, HayyHbIi (paKkT, MPUHIIMII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIeA0BaHNe, HAOIIOACHNE, HU3MEPEHHE, IKCIIEPUMEHT U JIpYTHe);
YHHUBEpCaJbHblEe Yy4eOHble IeWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATUBHBIC, PETYJISATHBHbIE), obecneunBarone GopMupoBaHue (HyHKIMOHAIBHON
IPaMOTHOCTH M COLMAIBHON KOMIETEHUMH OOYYaOLINXCs; CIOCOOHOCTh OOYYaIOUIMXCS MCIOJIb30BATH OCBOCHHBIE MEXKIUCIHUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHS U YHUBEPCAIbHbIE yUeOHbIE IeMCTBUS B I03HABATEIbHON M COLIMATIBHOMN NpaKTHKE.

MertanpeaqMeTHble  pe3ysbTaThl  OTPAXKarOT OBJAJCHUE YHUBEPCAJIbHBIMM Y4€OHBIMHU IIO3HABAaTEJIbHBIMM, KOMMYHHUKATUBHBIMHU MU
peryiasaTUBHbIMU JeiicTBUAMU. OBaiecHUe YHUBEPCATIbHBIMU YU€OHBIMU I103HABATEIbHBIMU JICHCTBUAMMU:

1) 6a3oBble JIOrH4YecKHe JIeHCTBHUS: CaMOCTOSTEIbHO (POPMYTUpPOBATh M aKTyaJHM3UpOBaTh NpPOOJIEeMy, BCECTOPOHHE €€ paccMaTpUBaTh;
OIIPENIeJIATH LIeNH J1eATEIbHOCTH, 3aJjaBasi IapaMeTpbl U KPUTEPUU UX JOCTHIKEHHSI, COOTHOCUTD PE3YJIbTaThl AEATEIBHOCTU C IOCTABICHHBIMU LENISIMU;

WCII0JIb30BaTh NP OCBOEHUU 3HAHUN MPHUEMBI JOIMUYECKOIO MBIIIJICHUS — BBIIEIATh XapaKTEpHbIE NIPU3HAKU MOHITUM U YCTaHABIMBATH MX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIHME TOHITUS AJIsl OObSICHEHUS OT/IENIbHBIX ()aKTOB U SIBJICHUI;

BBIOMPATh OCHOBAaHUS M KPUTEPHUU JJISl KJIACCH(PUKALMU BEUIECTB M XUMHUYECKUX PEAKLUH; YCTaHABIMBATH MPUYNHHO-CIECICTBCHHBIC CBSI3U
MEX]y U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKJEHUS (MHAYKTUBHBbIE, IEAYKTUBHbBIC, I10 aHAJIOTHUU), BBIABISATH 3aKOHOMEPHOCTH U NPOTUBOPEUHS B
paccMaTpUBaeMbIX SABICHUSX, (OPMYIUPOBATH BHIBO/IbI U 3aKIIOUCHMUS;

OPUMEHATh B IPOLECCE IO3HAHUSA, HCIOJIb3yeMble B XHMHUHM CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, IPEoOpa3oBbIBATH MOJIEIbHBIE
IPEJCTAaBICHU — XUMHUUYECKUMH 3HAK (CHMBOJI) 3JIEMEHTa, XUMHU4YecKas (opMmysa, ypaBHEHME XMMHUYECKOM PEaKLUUU — IMPH pEIIeHUH Y4EeOHbIX
[I03HABATEJIbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATHh HAa3BaHHbIE MOJEIbHBIE MPEACTABICHUS Ul BBIABICHUS XapaKTEPHBIX IMPU3HAKOB U3Yy4aeMbIX
BEIIECTB M XUMHUYECKUX PEaKLUH.

2) 0Oa3oBble HCCJeJOBaTelbCKHe [eHCTBUS: BJIAJETh OCHOBAaMU METOJOB HAYYHOI'O II0O3HAHUS BELIECTB M XMMHMUYECKHUX pEaKIIHii;
¢dbopMynMpoBaTh IENU W 33Ja4M HCCIEOBAaHUS, MCIONb30BaTh ITOCTABJICHHBIE M CAMOCTOSITENIBHO C(HOPMYIMPOBAHHBIE BOIPOCHI B KadyecTBE
MHCTPYMEHTA [MO3HAHUS U OCHOBBI JJ11 (POPMHUPOBAHMS TUIIOTE3BI IO TPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHHI;

BJIAJIETh HAaBBIKAMU CaMOCTOSTEJILHOTO IIJIAHWPOBAHUS U IPOBEICHUS YUEHUUECKUX SKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOII0AATh 32
XOJIOM TIpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMynIHpoBaTh OOOOIIEHHS U BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH
pe3yabTaTOB UCCIIEOBAHUS, COCTABIATh 00OCHOBaHHBIN OTUET O MPOJIeIaHHOM paboTe;

pUOOpETaTh ONBIT YYEHMUYECKOH HCCIEeNOBATeIbCKOM M TMPOEKTHOW JIEATEIbHOCTH, MPOSABIATH CIIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METOIOB MIO3HAHHUS.

3) paGora ¢ mHopmManmeii: OPUEHTUPOBATHCA B PA3IMYHBIX MCTOYHMKAX HH(pOpMAIUM (HaAy4HO-TOMYJSpHAas JIUTEpaTypa XUMHYECKOTO
CoZIepKaHusl, CIIPaBOYHbIe MOCOOUs, pecypchl MHTepHeTa), aHaIu3UpoBaTh MHPOPMALIMIO Pa3IMYHBIX BUAOB U (OPM MpPEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dbopMynHpoBaTh 3aMpOChl U MPUMEHATh PA3IMYHbIe METOABI NPU MOUCKE U 0TOOpe MH(OPMAILMU, HEOOXOIUMOM /IS BBITOJHEHHUS Y4eOHBIX
3aJ1a4 OIPENICIIEHHOTO TUTIA;

npruoOpeTaTh OIMBIT UCMOIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH M pa3iMYHBIX IOUCKOBBIX CHUCTEM; CaMOCTOSITEIbHO
BbIOMpATh ONTUMANBHYIO (OpPMY Ipe/icTaBIeHUs] HHPOpMAIUK (CXeMbl, TpaduKH, JUarpamMmbl, TaOJUIbL, PUCYHKU U JPYTHe); UCTIOIb30BaTh HAyYHbIN



A3BIK B KAQ4eCTBE CPEJICTBA MpH paboTe C XMMHUYECKOM MH(OpMaluei: NpUMEHATh MEXIpeIMeTHbIe ((pU3ndecKkue U 7 MaTeMaTU4eCKue) 3HaKU U
CHMBOJIBI, (hopMyITbl, a00peBUATYpPbI, HOMEHKIIATYPY; HUCIIOJIB30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATIISAHOCTH.

OBnajeHue yHUBEPCATbHBIMU KOMMYHUKAaTUBHBIMU JIEHCTBUSMU: 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYXKJ1a€MOM TEMBbI B X0J1€ AUAI0ra U/UiH
AUCKYCCHHU, BBICKA3bIBATH UACH, (bOpMy.]II/IpOBaTL CBOU MPCAJIOKCHUA OTHOCHUTCIIBHO BBIITOJIHCHUA HpCHHO)KCHHOfI 3aJa4iu,

BBICTYIIATh C IIPE3CHTALEN PEe3y/IbTaTOB [I03HABATEIBHOM EATEIbHOCTH, OIYYEHHBIX CAMOCTOSITEILHO WM COBMECTHO CO CBEPCTHUKAMU MPU
BBITTOJIHEHUH XUMHYECKOTO HKCIIEPUMEHTA, PAKTHUECKOW pabOoThI MO UCCIEIOBAHUIO CBOMCTB M3Y4aeMBbIX BEILECTB, PeaH3allii YUeOHOTO MPOEKTa U
(GopMynMpOBaTh BBIBOJBI 110 pe3ysbTaTaM IPOBEAEHHBIX HCCIENOBAHUNA MyTEM COIJIacOBaHMs MO3MLUH B XoJe OOCYXIEHUS U OOMEHa MHEHUSMHU.
OBJIaI[eHI/Ie YHUBCPCAJIbHBIMU PETYJIATHBHBIMU HGI\/JICTBI/ISIMI/II

CaMOCTOSITENILHO IIJIAHUPOBATh M OCYIIECTBIISITH CBOKO IO3HABATENIbHYIO JEATEIbHOCTb, ONpENeiss e€ Lelu U 3aJa4d, KOHTPOJIUPOBATh U 110
Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh IMpeIjIaraeMblii aJlTOPUTM JACHCTBHA TIPHU BBIMOJHCHWW YYeOHBIX M HMCCIEAOBATEIbCKUX 3aJ]a4, BHIOMPATH
HauOosee 3(p(EeKTUBHBIA CIOCOO UX pEUIeHUs C y4ETOM IOJIyYeHHMs HOBBIX 3HAaHUM O BEIIECTBAX M XMUMHYECKHUX PEAKIMAX; OCYIIECTBIATH
CaAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IIpeaMeTHbIe pe3y/IbTAThI OCBOEHHS JIEKTHBHOIO Kypca OTPaxkaloT: c(hOPMUPOBAHHOCTD MPEJCTABICHUNA O XMMUYECKOH COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, POJIM XUMHUHU B IO3HAHUU SIBIEHUI NpUPOJbl, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPbl JMYHOCTH, €€
(GYHKIMOHATIBHON I'PaMOTHOCTH, HEOOXOJUMOM ISl pellIeHHs IPAKTUYECKUX 33734 U SKOJIOTMYECKH 0OOOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 370POBBIO
Y IPUPOJHOM cpene;

BJIAJICHUE CHCTEMOM XMMHMUYECKUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOINOJIAralollue MOHATUSA (XMMHUYECKMH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, XMMHUYECKas! CBsI3b, CTPYKTypHas (opmyna (pa3BEépHyTas M COKpamEHHAs),
MOJIb, MOJISIpDHAsl Macca, MOJIAPHBIA O00BEM, yriaepoJIHbI CKelleT, (PyHKIHMOHAJIbHAS TPYIINa, pajaukal, U30Mepusi, U30Mepbl, TOMOJIOIMYECKUH psif,
TOMOJIOTH, YTJIEBOAOPOABL, KUCIOPO U a30TCOAEPKAIINE COSAUHEHUS, MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COEAUHEHUS);
TEOPUH U 3aKOHBI (TEOpHsl CTPOCHMsI OpraHWYeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHI SI3BIK XUMHNU,

MHUPOBO33pPEHUYECKHE 3HAHMA, JIeKallMe B OCHOBE IMOHMMAHUS MPUYUHHOCTH M CHUCTEMHOCTH XMMHUYECKHMX SIBICHHH, (pakTonornyeckue
CBEJICHHUS O CBOICTBaX, COCTaBe, INOJYyYEHUU M OE30MaCHOM HCIIOJIB30BAHUM BaKHEHIIMX OpPraHMYECKHUX BEIIECTB B OBITY M MPaKTHYECKOMN
JESATEIIBHOCTH YEJIOBEKA;

Cq)OpMHpOBaHHOCTB yMeHI/Iﬁ BBIABJIATH XapPAaKTCPHBIC MPU3HAKHU HOHSITHI7[, YCTaHaBJIMBATh UX B3aMMOCBA3b, HUCII0Jb30BATH COOTBETCTBYIOUINC
MIOHSATHSI IIPH ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPAILEHNUN OPraHUUYECKUX COEANHEHNN;

c(OpPMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JUIS COCTABJIEHUS MOJIEKYJSAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIéHHoi) GopMysl OpraHNYEeCKUX BEIECTB M YPaBHEHHH XMMHMUYECKUX PEAKIMN, U3TOTaBIUBATh MOJEIM MOJIEKYJl OPraHUYECKUX BEIECTB JUIs
HIUTIOCTpal UX XUMHUYCCKOI'0 U IMPOCTPAHCTBEHHOT'O CTPOCHUS

c(OPMHPOBAHHOCTh YMEHUH yCTAaHABIMBATh NPUHAIICKHOCTh H3YUYEHHBIX OPraHMYECKHMX BELIECTB [0 HMX COCTAaBy M CTPOCHHIO K
OIIpENIeIEHHOMY KJIACCy/TpyMIle COeIUHEHUN (YIrJIeBOJOPO/bl, KUCIOPOA U a30TCOAEPKAIINE COEIUHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS),
JaBaThb MM HasBaHMs o 8 cucrematndeckod HoMeHkiatype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIE HAa3BaHUS OTAEIBHBIX OPraHUYECKUX



BEIIECTB (3TUJIEH, IPONMICH, alleTHIIeH, STUIEHTIIMKOIb, IIIMLEPHH, (eHO, popMabIeru, aleTalbIeru, MypaBbiuHasi KUCIIOTa, YKCYCHAs KUCJIOTa,
OJICMHOBAsI KMCIIOTA, CTEApUHOBAs KUCIIOTA, TIII0K03a, PpyKTO3a, KpaxmaJ, LeJUTI0I03a, TIIHILKH);

C()OPMHUPOBAHHOCTb YMEHHS OIpPEICNATh BHUIbl XUMHUYECKOW CBSI3M B OPraHUMYECKUX COEIMHEHMSIX (OJMHApHblE U KpaTHbIE);
c(OPMHPOBAHHOCTh YMEHUSI MPUMEHSTH IMOJIOKEHHUS TEOPUH CTPOSHHs opraHuyeckux BemecTB A. M. ByrtiepoBa s 0oOBsSCHEHHS 3aBHCHMOCTH
CBOMCTB BEILIECTB OT UX COCTABA U CTPOECHMS; 3aKOH COXPAaHEHUS MacChl BELIECTB;

10 xknace

IIpenmeTHbIe pe3yJibTaThbl 0CBOCHHS 3JICKTHBHOIO KypCa 0TPaKaIoT:

c(OPMHPOBAHHOCTH MPEICTABICHUH O XUMUYECKON COCTABIISIIOIIEH €CTeCTBEHHO-HAYYHOH KapTUHBI MUPA, POJTU XUMUH B TMIO3HAHUU SIBICHUM
IPUPOJBI, B GOPMHUPOBAHUU MBIIUICHUS U KYJIbTYPbl JUYHOCTH, €€ (GYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOAUMOM Il PEeLIeHUs TPAKTUYECKHX 3a1a4
1 KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHMSI K CBOEMY 3/I0POBBIO U MPUPOIAHOMN CpeJie; BIaJCHUE CUCTEMON XUMUYECKUX 3HAHU M, KOTOpasi BKJIIOYAET:
OCHOBOIIOJIAraroIve MOHATHS (XMMUYECKUH 3JIEMEHT, aTOM, 3JEKTPOHHAas 00O0JOYKa aToMa, MOJIEKYNa, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATENILHOCTb,
XMUMHYECKas CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpaméHHas), MOJIb, MOJISIpDHAs Macca, MOJIIPHBIH OOBEM, YIIIEpOIHBIA CKeleT,
(GyHKLIMOHANBHAS TIpyIIa, pajuKal, HW30MEpHUs, H30MEpbl, I'OMOJOIMUYECKHIl psA, TOMOJOIH, YIJIEBOAOPOJbI, KHUCIOPOA U a30TCoJeprKaliue
COEIMHEHUS, MOHOMED, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIUHEHMS); TEOPUH M 3aKOHBI (TEOpUsl CTPOEHHUS OpraHHUYECKUX
BemectB A. M. byrnepoBa, 3aKOH COXpaHEHMsS MAacChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMUHU; MUPOBO33PEHUYECKHE 3HAHMA,
JIeKaIIre B OCHOBE MIOHUMAHUS IPHYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJIOTHYECKHE CBEIEHHS O CBOMCTBAX, COCTaBEe, MOJyUYCHUH
1 0€30I1aCHOM HCIOJIb30BAHNYU BaKHEHIIMX OPraHUYECKUX BELIECTB B ObITY M IPAKTUYECKON JEATEIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBISBJISTH XapaKTEPHbIE NPU3HAKY MOHATUH, YCTAHABIMBATh UX B3aWMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE
IIOHSATHS IIPU ONMCAHUU COCTaBa, CTPOCHHUS U IIPEBPAILCHUN OPraHMYECKUX COCIUHEHMI;

c(OpMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTABJIEHHS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIéHHoN) GopMyJl OpraHNYECKUX BEIIEeCTB M YPaBHEHUM XUMHUECKUX PEAKIMH, U3rOTaBIMBATh MOJEIN MOJEKYJI OPraHMYECKUX BEUIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUN yCTaHABIMBATh NPUHAIICKHOCTh H3YYEHHBIX OpPraHMYECKMX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K
oTnpefeNéHHOMY KJacCy/Tpylnne coeIuHeHUH (YIJIeBOJOpOJIbl, KUCIOPOA M a30TCOAEpkallle COEIWHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS),
JaBaTh MM Ha3BaHus Mo 8 cucremarnueckoi HomeHknarype (IUPAC), a Taxke NpUBOIUTH TPUBUAIbHBIE Ha3BaHMs OTIENBHBIX OPraHUYECKUX
BELIECTB (3TUJIEH, MPONUJIEH, alleTUJIEH, STUJIEHTJIMKOIIb, TIUIEpUH, (eHo, (opMabAerua, alleTalbAerul, MypaBbHHAas KUCIOTa, YKCYCHAs! KUCIIOTa,
OJIEMHOBAsl KUCIJIOTA, CTEAPHMHOBAs KUCIIOTA, IUIIOKO3a, (PPYyKTO3a, Kpaxmaj, LEeJUI0JI03a, INIMIHUH); c(HOPMUPOBAHHOCTh YMEHHUS OMNPEAEISATh BHIbI
XUMHUYECKOH CBSI3U B OPraHMUYECKUX COCIUHEHMSIX (OJUHAPHBIE U KpaTHBIE);

c(OPMHPOBAHHOCTh YMEHHSI MPUMEHSATh MOJOXKEHUS TEOpPUU CTPOEHHsI OpraHmdyeckux BemiecTB A. M. bytiepoBa ans 00bsCHEHHS
3aBHCHMOCTH CBOWCTB BELIECTB OT UX COCTAaBa U CTPOECHMS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PHU3MUECKME M XHMUYECKHE CBOMCTBAa THUIHWYHBIX MpEICTaBUTENEH
Pa3IUYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, TWUJIEH, MPOMWJICH, aleTuieH, Oyraauen-1,3, merunOyraaueH-1,3, OeH30J, METaHOI,
3TAaHOJI, STWJIECHIJHMKOIb, TJUIEPUH, (EHOJ, aleTalbIeru], MypaBbUHas U YKCYCHAas KHCIOTBI, TJIOK03a, KpaxMal, LeJUII0J03a, aMUHOYKCYCHas



KHUCJIOTa), WIUIIOCTPUPOBATh I'€HETHUYECKYIO CBSI3b MEXAYy HUMM YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKHUX PEAKLUH C HCHOJIb30BAHUEM
CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHHUsl XapaKTEepHU30BaTh HCTOUYHUKU YIJIEBOAOPOAHOIO ChIpbs (HE(Tb, NPUPOAHBIA ra3, yrojib), CHOCOOBI HX
nepepadoTKU U MPAKTHUECKOE TPUMEHEHHE TPOIyKTOB epepaboTKy;

c(OPMHPOBAHHOCTh YMEHUHN NPOBOJUTH BBHIYMCIEHUS IO XMMUYECKMM YpaBHEHHSIM (Macchl, 00b&Ma, KOJIMUYECTBA UCXOAHOIO BEIECTBA WU
MPOAYKTA PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OJJHOT'O U3 MCXOIHBIX BEIIECTB UJIH MPOIYKTOB PEaKIiH); CHOPMUPOBAHHOCTD YMEHHHA
BJIaJIeTh CUCTEMOW 3HAHUH 00 OCHOBHBIX METOAAX HAYYHOIO IO3HAHUS, UCIOJIB3YEMbIX B XMMHHU IPU MU3YyYEHHUU BELIECTB MU XUMHUUYECKUX SBJICHUH
(nabmroeHne, U3MEpeHue, SIKCIEPUMEHT, MOJICIIMPOBAHNE), UCIIOIb30BaTh CUCTEMHBIC XUMUUECKUE 3HAHUS JUIS MPUHATUS PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMM U X IIPUMEHEHUEM,;

c(OpPMHPOBAHHOCTh YMEHHUU COOJIO/ATh MPaBUiIa MOJB30BAHUS XMUMHYECKON MOCYIOW M JIaOOpaTOpHBIM OOOpPYIOBAaHMEM, a TaKKe MpaBHIIa
o0pallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH 110 BBIIOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBITOIHATH XUMUYECKUN YKCIIEPUMEHT (IIPEBPAILICHHSI OPraHMUECKUX BEIIECTB MIPU HArPEBAHHH,
MOJTydeHHEe 3TUJICHA U M3Y4YEHUE €ero CBOMCTB, KaUeCTBEHHbIC pEaKIMM OpraHMYEeCKHX BEIECTB, JEHATypalus OCKOB IpU HarpeBaHUU, LBETHHIC
peaknuu OEIKOB) B COOTBETCTBHHM C MpPaBHJIAMH TEXHHKH OE30MAaCHOCTH TPU OOpalleHHH C BEIIECTBAMH M J1a0OpaTOpPHBIM 000pyJOBaHUEM,
IPEJCTABIATh PE3yIbTaThl XUMHUECKOTO 3KCIEpUMEHTa B (hopMe 3alMCU ypaBHEHHUH COOTBETCTBYIOLIMX peakUuid ¥ (OpMyIupoBaTh BBIBOJBI Ha
OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKHU AaHAJIM3UPOBATh XUMHUYECKYIO0 HH(GOpMAlMIO, MOITY4aeMyl M3 pa3HbIX HCTOYHHUKOB (CpeIcTBa
MaccoBoi uHpopmanuu, IHTepHET U apyrux);

c(OPMHPOBAHHOCTh YMEHHH COOMIOaTh MpPaBUiIA HKOJOTHUECKHU 11E€JIecO00pa3HOro MoBeJIeHHsI B ObITY U TPYIOBOH JEATENbHOCTH B LIEJAX
COXpaHEHHs CBOETO 3JI0OPOBbS M OKpYKAIOMIEW MPUPOIHON CpeIbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBUS HA JKMBBIE OPTraHU3MBI OINPENEIEHHBIX
OpraHUYecKuX BellecTB, NMoHuMas cMblica mokazarens [1JIK, mosicHATs Ha mpuMepax CHocoObl YMEHBIIEHUS M IMPeJOTBpAIlEHHs] UX BpPEIHOrO
BO3/ICUCTBUS Ha OPTaHU3M UYEJIOBEKA

11 knace

IIpeamMeTHbIe pe3yabTAaThl OCBOEHHS 3JIEKTHBHOIO Kypca OTPakKalT:

c(OPMHPOBAHHOCTD MPEJICTABICHUH: O XUMUUYECKON COCTaBJISIONIEH €CTeCTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XUMHUM B TO3HAHUU SIBICHUN
PUPOJIBI, B (POPMHUPOBAHUN MBIIUICHHS M KYJIBTYPBI THYHOCTH, €€ (yHKIIMOHAILHOW TPAaMOTHOCTH, HEOOXOAUMOM TS PEIICHHSI TPAKTHYECKUX 3a1a4
M 9KOJIOTHYECKH 0OOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U TIPUPOIHOM CpeIe;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHUH, KOTOpasl BKIIIOYAET: OCHOBOIOJAraloue MOHATUS (XMMUYECKH 3JIEMEHT, aToM, U30ToI, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTD, DIIEKTPOOTPHIIATEIIbHOCTD, CTEIIEHh OKHUCIICHUS, XUMUYeCKast
CBsI3b (KOBAJICHTHAs, MOHHAS, METAJUTMYECKasi, BOJOPOIHAs), KPUCTAUIMYECKas PEIIETKA, THITBI XUMHUYECKUX PEaKIUid, pacTBOp, AIIEKTPOIHTHI,
HEDJICKTPOJIUTHI, DJEKTPOTUTHUECKAS TUCCOLUAIINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKON PEaKLIMU, XUMHUECKOE PABHOBECHE); TEOPHH
W 3aKOHBI (TEOpHS DIEKTPOJMTHYECKOW IUCCONMAIK, nepuoanueckuii 3akon JI. WM. MenneneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHHS M TPEBPAICHHsI YHEPTUU NMPH XHUMUYECKHX PEAKIHSX), 3aKOHOMEPHOCTH, CUMBOJIHYECKHHA S3BIK XUMHH, MAPOBO33PEHUECKUE 3HAHMUS,



JIeKalllie B OCHOBE MOHMMAHUS IPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIEHUH, (DaKTOJIOTHYECKUe CBEAECHUS O CBOMCTBAX, COCTABE, NOJYyYeHUN
1 0€301aCHOM HCIOJIb30BAHNY BaKHEHIIINX HEOPTaHMUECKUX BEIIECTB B OBITY U PAKTUYECKOH JIEATEIILHOCTH YEIOBEKA,;
c(OPMHPOBAHHOCTb YMEHUI BBIABIATH XapaKTepHble NPU3HAKU MOHATHUH, yCTaHABIMBATh MX B3aUMOCBA3b, MCIIOJIb30BAaTh COOTBETCTBYIOIINE
MIOHATUS NPU OIIMCAHUU HEOPIaHWYECKUX BEILECTB U X IPEBPALLCHUH;
c(OpPMHPOBAHHOCTh YMEHHUI HCIIOIB30BATh XUMHUYECKYIO CUMBOJIMKY JJIsi COCTABICHUS (POPMYJI BEIIECTB M YPABHEHUH XMMUYECKUX PEAKIINH,
cucremaruyeckyro HoMeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEJIbHBIX HEOPraHUYECKHX BEIIECTB (YrapHbIil ra3, yrieKuciblil ra3, aMMuakx,
raméHas U3BeCTb, Heran€Has U3BeCTb, IUThEBasl COJA, HUPUT U APYTrHE);
c(OPMHPOBAHHOCTh YMEHUN ONPENEIATh BaJCHTHOCTh U CTENICHb OKUCIICHUS XMMHUYECKHUX 3JIEMEHTOB B COCAMHEHUSX PAa3TUYHOTO COCTaBa,
BUJ XMMUYECKOH CBs3M (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJHAs) B COEAMHEHUSX, TUI KPUCTAUIMYECKOH PEMETKH KOHKPETHOI'O
BEIIeCTBA (ATOMHas!, MOJIEKYJIIpHAs, HOHHAs!, METaJUIMYeCKasl), XapaKTep CpeJibl B BOJHBIX paCTBOPAaX HEOPraHWYECKUX COCIMHEHUI;
c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh MPHUHAIJIC)KHOCTh HEOPTaHMUYECKMX BEIIECTB MO MX COCTaBy K OMpPENeNEHHOMY Kiaccy/Tpymie
COeIMHEHUH (IIPOCThIE BEIIECTBA — METAJIbl U HEMETAJLIbl, OKCH/1bI, OCHOBaHMSI, KUCIIOTHI, aM()OTEPHbIE I'MIPOKCUIBI, COJIN);
c(OPMHPOBAHHOCTh YMEHHMH PacKpbIBaTh CMBICI Iepuoaudeckoro 3akoHa Jl. Y. MenneneeBa U 1€MOHCTPUPOBATH €0 CUCTEMATHU3UPYIOLIYIO,
OOBSICHUTEIIbHYIO U TIPOTHOCTHYECKYIO (PYHKITUH;
c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB XHUMHUYECKUX 3JeMeHToB 1—4 mepuonos Ilepuoanueckoit
CHCTeMbl XMMHUYeCKHX 31eMeHTOB [[. V1. MeHeneeBa, UCIOIb3Ysl MOHATHS «S-, p-, d-3I€KTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, OOBICHATh
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHUX AJIEMEHTOB U UX COEIUHEHHH Mo mepuojam u rpynnam llepuoanueckoi cucTteMbl XUMHUYECKUX
anemeHToB . 1. Menaeneera;
c(OPMHPOBAHHOCTh YMEHUI XapaKTepHu30BaTh (ONMHUCHIBATh) OOILIME XMMHUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPK/IaTh CYIIECTBOBAHNE T€HETUUYECKON CBSI3U MEX/1y HEOPraHMYECKUMH BELECTBAMH C IOMOIIbIO YPaBHEHUN COOTBETCTBYIOIUX XUMHUYECKUX
peaxkuuii;
Cc(OPMHPOBAHHOCTh YMEHUS KJIACCU(UIMPOBATH XMMUYECKHE PEAKLMU MO PA3JIMYHBIM NpH3HaKaM (YHCIY M COCTaBY PEarupyroliux BeIIECTB,
Ter10BoMY 3 (EKTy peakiu, U3MEHEHHIO CTENIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH peaklii, y4acTHIO KaTaau3aTopa);
c(OPMHPOBAHHOCTh YMEHHM COCTABIIATh YpPaBHEHUS PEAKIMH pa3IMUHBIX TUIIOB, MOJIHBIE M COKpAIIEHHBIE YPABHEHUS peaKIMii HOHHOrO 0OMeHa,
YUUTBIBAs YCJIOBUS, IPH KOTOPBIX ITH PEAKIIMU UYT A0 KOHIIA;
c(OpPMUPOBAHHOCTh YMEHHUH IIPOBOANUTDH PEAKIIMHU, MOATBEPHKAAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHbIX HEOPTaHWYECKUX BEIIECTB, paclO3HABATh
OTBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;
c(OPMHPOBAHHOCT YMEHHH pPACKPBIBATh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA TMOCPEICTBOM COCTaBJICHUS HIIEKTPOHHOTO
OajlaHca dTUX PEaAKIUi;
C(OPMHPOBAHHOCTE YMEHHUH OOBSACHATH 3aBUCHUMOCTb CKOPOCTHM XHMMHYECKONH pEaKIMH OT pPa3IMYHbIX (PAKTOPOB; XapakTep CMEIIeHUs
XMMHUYECKOT0 paBHOBECHS B 3aBUCUMOCTHU OT BHEIIHETo Bo3aeiicTBus (mpunuui Jle Hlatense);



c(OpPMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh XMUMHUYECKHE MPOIECCHI, JEKallle B OCHOBE IMPOMBIIIJICHHOTO MOJYyYEHHUS CEPHOW KHUCIOTHI,
aMMHMaKa, a Takxke c(hOPMUPOBAHHOCTD MPEJICTABICHUH 00 OOIIMX HAYYHBIX MIPUHIIUIAX U SKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO MTPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUN MTPOBOJUTH BBIYUCICHHUS C UCIIONIb30BAHUEM MOHSATHUS «MAacCOBasi JIOJISl BELIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHUN
ra3oB IMpH XUMHYECKHX PEaKIUAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0bEMY OAHOIO M3
YUYaCTBYIOLIMX B PEAaKIMM BEIIECTB, TEIIOBOTO 3(dekra peakunn Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl BEIIECTB, NMPEBPAIICHUS U COXPAHCHHS
SHEPrui;

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh IMpaBWiIa MOJIb30BAHUS XUMHUYECKOW MOCYAOH U J1abopaTOpHBIM OOOPYIOBaHHMEM, a TaKXe MpaBuia
o0palIeHus C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKHX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBINOJHATh XUMHUYECKUH HKCIEPUMEHT (pa3fioKeHUEe IMEepOKCHIa BOJOpPOJa B MPUCYTCTBHH
KaTajan3aTopa, OINpe/eleHHe CpeAbl PACTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCATBHOTO WHIMKATOPA, BIUSHUE PA3NUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHAYECKON peaklnu, peakiii HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIK Ha CyIb(ar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHHSI, peIICHHE
AKCIIEPUMEHTANbHBIX 337au no TemaMm «Metamnel» u «HemeTamisl») B COOTBETCTBUU C MpaBHJIAMU TEXHUKH O€30MaCHOCTH MPHU OOpalleHUU C
BellecTBaMu U Ja0OpaTOpHBIM O0OpYyIOBaHMEM, IMPEACTABIATh pPE3YyNbTaThl XHWMHUYECKOTO »JKCIIEpUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOILINX PeaKUUii 1 (HOPMYIHPOBATH BHIBOBI HA OCHOBE STHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIU3UPOBATh XUMUYECKYI0 MH(OpMAIIHIO, MTOIy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB (CPEICTBA MacCOBOM
KOMMYHHKAI, UHTEpHET U APYTUX);

c(OPMHPOBAHHOCTh YMEHHUH COOJIIOJATh TMpaBWJIA HKOJOTHYECKH IesIeco00pa3sHOro MOBENCHHS B OBITY M TPYJOBOH JAEATEIBHOCTH B LEIAX
COXPAHEHHUs CBOETO 3/I0POBbS U OKPY)KAIOIIEH MPUPOAHOM CpEelbl, OCO3HABATH ONACHOCTh BO3JECHCTBHS Ha JKUBBIE OPraHU3MBI ONPEIEIEHHBIX
BellecTB, MoHUMas cMmbica Tokazatens [1JIK, moscHATh Ha mpuMepax crocoObl YMEHBIICHHS U TMPEIOTBPAIEHUS WX BPEIHOTO BO3JIEHCTBUS Ha
OpraHU3M YEJIOBEKa;
I O0yYaIoUINXCcs ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB
Y XUMUYECKUX SIBIICHUN;
JUIS CETBIX U cITa00BUIAIIMX 00yUaroIUXCsl: YMEHUE UCTOIb30BaTh PEIbePHO-TOUEUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu XuMHYECKUX

popmyn



TemaTnyeckoe MIAHNPOBAHUE

10 knacc
Paznen 1. YraeBonopoabl 19
1 Teopus cTpoeHUs OpraHUYECKUX COCIMHEHUN. THIIBI CBS3EH B 1 bubnuoteka [HOK
MOJIEKYJIaX OPraHUYECKUX BEIIECTB https://m.edsoo.ru/ff0d210c
2 ['ubpuau3anmst aTOMHBIX OpOHTANICH B OPraHUYECKUX COSAMHEHUSX. 1 bubnuorexa [HOK
Tune! cBs3ei - https://m.edsoo.ru/7t41837¢
3 W3omepust OpraHuYeCcKUX COEAUHEHUN 1
4 [uc u Tpanc nzomepusi 1
5 XUMHUYECKUE CBOICTBA aIKaHOB 1
6 XapakTepHbIe XUMHYECKHUE PEAKIIUH AIKEHOB. MEXaHU3MbI peaKkuid 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d210c
7 XapakTepHble XUMUYECKUE PeaKlUU IUKI0AaTKaHOB. MeXxaHU3MBbI 1
peaxui
8 XapakTepHbIE XUMUYECKUE PEAKLIMU JUEHOB. MeXaHN3MBbl peakii 1
9 XapakTepHbIE XUMUYECKUE PEAKIINU ATKUHOB. MexaHU3Mbl peakuil 1 bu6muoteka LIOK https://m.edsoo.ru/7f41837¢
10,11 XapakTepHbIE XUMUYECKUE PEAKLIUN apEeHOB. MEeXaHU3MBbI peaKIuil 2
12,13 3aaHusl TPEHUPOBOYHBIX U AHMarHocTuyeckux padbot EI'D 2
14,15 Pemenue 3a1ay Ha BBIBOA (POPMYIT OpraHUUECKUX COETMHEHUIN 2
16,17 B3anMocBsI3b OpraHnyecKux COeTMHEHUI 2
18,19 Dk3aMeHannoHuble 3aganus EI'D 2
Pa3nen. Kuciopoaconepxxamme opranudeckue coeIMHEHUs1 15
CBolicTBa CIMPTOB 1
20
21 XUMHYECKHE CBOUCTBA aJIbICTHI0B 1
22 XUMUYECKUE CBOMCTBA KUCIOT 1



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/7f41837c

23

XVUMHYECKUE CBOWCTBA CIIOKHBIX 3(HUPOB

24 XuMu4eckue cBoiicTBa (heHoa 1
25 XuMu4ecKue cBorcTBa (heHola 1
26,27,28 | KauecTBeHHBIE peakIIMM OPTAHUYECKUX COSTUHEHUN 3 bu6nuoreka [IOK
3amaHust TPEHUPOBOYHBIX U AUATHOCTUYECKUX paboT EI'D https://m.edsoo.ru/7f41837¢
29,30,31 | B3auMocBsI3b OpraHuYeCKUX COCAMHEHUMN 3
32,33, 34 | Ok3aMeHanoHHbIe 3aganusg EI'D 3
O01Iee KOJIHIECTBO YaCOB 34



https://m.edsoo.ru/7f41837c

TemaTnyeckoe MIAHNPOBAHUE

11 kaacc
KoanuecTBO 9J1eKTpoHHBbIE MU (PPOBLIE 00pPa30BaTEIbHbIE
Ne n/m Tema ypoxka P bp P
qacoB pecypchbl
Pa3nen 1. TeopeTuyeckne 0CHOBBLI XMMUHU 14
1 DnexTpoHHas KOH(PUrypaius aToMOB 1
s uryp bubanoreka [HOK https://m.edsoo.ru/ff0d210c
DneKTpoHHas KOHQUTYpanys HOHOB
2 Tlepuonuueckuii 3akoH u [lepuoanyeckas cucteMa XuMuueckux annemeHToB /1. 1. 1
MenpeneeBa, X CBA3b C COBPEMEHHOM TEOpPHEH CTPOCHUS aTOMOB
A ’ p PHCH CTp bubmoteka L{OK https://m.edsoo.ru/7f41a636
3aKOHOMEPHOCTH U3MEHEHUSI XMMHUYECKUX CBOMCTB JIEMEHTOB. XapaKTePUCTHKA
2J1EMEHTOB
3 Ctpoenue BeniecTBa. XUMHUYECKAs CBA3b, €€ BUIBI, MEXaHU3MBI 00pa30BaHMUsI 1
P - ’ AL p bubmoteka I{OK https://m.edsoo.ru/ff0d210c
KOBaJICHTHOH cBs3u. BomopoaHast cBA3b
4 BanentHocTs. DnekTpooTpuniaTenbHOCTh. CTeneHb OKucaeHus. BemecTra 1
MOJIEKYJIIPHOTO W HEMOJIEKYIISIPHOTO CTPOSHUS
5 Knaccudukariyss 1 HOMEHKIATypa HEOPraHUIECKUX COSAMHCHUN. [ eHeTnUecKas 1
CBSI3b HEOPTAaHMYECKUX BEIIECTB, PA3IMIHBIX KIIACCOB
6 CKOpPOCTh peaKIum. 1
7 O6parumbie peakiiuu. XUMHIECKOEe PAaBHOBECHE 1
8,9 Pemenne 3amanuii EI'O 2
10 Onexrponutndeckas nuccorumanus. [loasrue o Bomopomanom mokasarene (pH) 1
pactBopa. Peakiiuu MOHHOrO oOMeHa.
11 ['unponu3 opraHuyecKux U HEOPraHUYECKHUX BEIIECTB 1
12,13, OKHCINTETBHO-BOCCTAHOBHUTENBHBIE PEAKIIUH. 2 bub6imoreka ITOK https://m.edsoo.ru/7f41a636
14 [TonsiTHe 00 ANIEKTPONIH3E PACIIABOB U PACTBOPOB COJICH 1
Paznen 2. Heopranuueckasi XuMust 19
15,16 XHWMHAYECKHE CBOMCTBA BAXKHEHIITNX METAIUIOB (HATPHUH, KaJauH, KaabIIUi, MarHUH 2
’ N (natpuit, ’ HH, ’ Bbu6immoreka LIOK https://m.edsoo.ru/ff0d210c
) ¥ X COeTMHEHMH
17 XHUMHAYECKHE CBOMCTBA aIIOMUHUS U €TI0 COCIMHECHUN 1
18 XUMHUUECKHEe CBOMCTBA XpOMa, MU U UX COCTMHEHUHN 1 bubmmoreka [1OK https://m.edsoo.ru/7f41a636
19 XHUMHYECKHE CBOMCTBA MEJIN U €T0 COSTMHEHUI 1



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/7f41a636

20 XuMHYeCKIEe CBOMCTBA XpOMa, MEIH M UX COCTUHEHUH 1
21,22 3amanaws s noarotoBku EI'D 2 bubmmoteka I{OK https://m.edsoo.ru/ff0d210c
23 I'unponus coneit. Cpesia BOAHBIX paCTBOPOB 1
24,25 3agaHus TPEHUPOBOYHBIX U JUArHOCTHYECKHUX padoT mo Teme: «I uaponus comneil. 2
Cpena BOTHBIX paCTBOPOBY
26,27 DJEeKTpOIn3 PaciiaBoOB U PACTBOPOB. DK3aMeHaAIMOHHbIe 3aganusi EI'D 2 Bubmmoreka ITOK https://m.edsoo.ru/ff0d210c
28,29 XUMHYECKUE CBOKCTBA IAJIOTE€HOB, CEPBI, U UX COEAMHEHUN 2
30 XuMHIecKre CBOMCTBa a30Ta U hochopa 1 UX COSTMHCHHI 1
31 XUMHUUYECKIE CBOWCTBA yIIIepoia, KPEMHHS U X COCMHCHUH 1 Bu6mmoreka L{OK https://m.edsoo.ru/ff0d210c
32. AMboTepHbIe HEOPraHUYECKUE U OPTaHMYECKHE COSTNHECHUSI. 1 Bubmmoreka [TOK https://m.edsoo.ru/7f41a636
33,34 Hrorosslii koHTpoIs B popme EI'D 2
O011ee KOITMYECTBO YaCOB 34



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/7f41a636

