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ITosicHuTEILHAS 3aIHCKA

Pabouas mporpamMma no ydeOHOMY Kypcy «PelneHne HecTaHIApTHBIX 3aJad IO XUMHI» Ha YPOBEHb CpeaHero oOriero oOpazoBaHHs pa3paboTaHa Ha
ocHose IIpuka3 Munucrepcra npocseuienust Poccuiickoit @enepanun ot 12.08.2022 No 732 “O BHeceHMH U3MEHEHUH B (pelepalbHbIi rocy1apCTBEHHBIN
o0pa3oBaTeNbHBI CTaHIAPT CPEIHEro 00Iero oOopa3oBaHUs, YTBEPKICHHBIN MpHUKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit deneparuu ot 17
Mmas 2012 1. No 413” (3apeructpupoBan 12.09.2022 No 70034); [Tonoxxenue o padoueit mporpamme 'OV SO «Jluneit Ne 86 .

OnHUM U3 yCIOBHM YCIIEIIHOTO YCBOEHUS YUYAIIMUMHUCS XUMUYECKUX 3HAHUM, YMEHUI U HaBBIKOB MTO3HABATEIBHOIO M MPAKTUYECKOTO XapaKTepa sBISAETCA
OpraHu3alys UX ACSITENbHOCTH M0 PEUIEHUIO0 KAYECTBEHHBIX M PACUETHBIX XUMHUYECKHUX 3aJa4. B 4aCTHOCTH, OT TOro, HACKOJBKO YYaIUecs OBIaJeIn YMEHUSIMHU
pemaTh yuyeOHble XMMUYECKHE 3a/1a4i, 3aBUCUT UX YMEHHUE PEIIaTh TEOPETUYECKHE U MPAKTUUYECKHUE 33/1a4M B MOCIEAYIOUIeH MPodhecCHOHAIBHOM e TeTbHOCTH.
Kpowme Toro, pemenue 3a1a4 mo3BoJisieT KOHTPOJIMPOBATh CHOPMUPOBAHHOCTH 3HAHUN, YMEHHI U HABBIKOB YYaLIUXCs. 3a/1a4ya CBA3aHa C y4eOHbIM MaTepHaIoM U
MpeJCTaBIsieT co00M ONHY U3 BO3MOXKHBIX (POPM MPEIBSIBICHUS YUALIMMCS COJCpPKAaHUS Kypca M B3aMMOCBSI3aHHBIX C HUM JUCHMIUIMH. Y4YeOHBIH MaTepual B
CTPYKTYpE 3aJaud BBICTYNAeT KaK MNpPEIMET ACSITEIbHOCTH YYallerocs, B MPOILEcce KOTOpOH y Hero (hopMUpPYIOTCS 3HAHHS, YMEHUS W HaBBIKU. 3aaaya
npenrnoiaraeT Jub0 HaxoXKJIeHUE M NMPUMEHEHHE 3HaHHWM YK€ HM3BECTHBIMH crioco0aMu, JIMOO OmpeesieHne HOBBIX CIIOCOOOB 0ObIBaHUS 3HaHUU. bombiioe
3HAYEHHUE NJIsl YCIEUIHOW peau3alMy 3a/ad IIKOJIbHOTO XMMHYECKOro 00pa30BaHUS UMEET MPEAOCTaBICHHE YYaIUMCS BO3MOKHOCTH HM3yU€HUS XMMHUH Ha
3aHATUSAX DJIEKTUBHOTO Kypca, COAEpKAaHHWE KOTOPOro MpEeAyCMATPUBAET pACHIMPEHHE M YIPOYHEHHE 3HAHWM, pa3BUTUE IIO3HABATEIBHBIX HHTEPECOB,
1[eJIeHaNPaBJICHHYIO MpeanpodeccnoHalbHYI0 OPUEHTAIINIO CTAPIIEKIaCCHUKOB.

Pemenue 3agau — He caMolIIeNb, @ METO IO3HAHMS BELLECTB U UX CBOMCTB, COBEPILIEHCTBOBAHUS U 3aKpEIUIEHHsI 3HAaHUM ydamuxcs. Uepes pemieHne 3agau
OCYILECTBISICTCS CBSA3b TEOPHH C MPAKTUKOM, BOCIIUTHIBAIOTCS CAMOCTOSITEIILHOCTh U LEJIEYCTPEMIICHHOCTb, (POPMHUPYIOTCS PAllMOHATBHbIE TPUEMBI MBILIICHHS.

YMeHue pemath 3a7audl SIBJISETCS OAHUM M3 TOKa3aTeleld ypOBHSA Pa3BUTHS XMMHUYECKOTO MBIIUICHHS, TTTyOMHBI YCBOCHHUS IMIKOJIbHUKAMU y4eOHOTO
MaTepHaa, 4YTo MO3BOJIUT B JaTbHEUIIIEM YCIIEIIHO 3aHUMAThCSI B BBICIINX YUEOHBIX 3aBeIEHUSIX MO BEIOpaHHOMY MpoduIitio (Xumus, ouosorusi, pusmka).

YueOHbIit Kype «Perenne HecTaHAApTHBIX 3a7a4 110 XUMHUWY TpeaHa3zHaueH A ydammxcs 10-11 kmaccos (1 gac B Henernto).

Oco0eHHOCTh JaHHOTO Kypca 3aKJII0YaeTcsi B TOM, YTO 3aHATHs UAYT MapajljielIbHO ¢ M3yY€HHEM OCHOBHOTO Kypca xumuu B 10 Kiacce, KOTOpPBI BKJIIOYaeT
JOCTATOYHO MHOTO 33Ja4 10 IpearaéMbIM JIJIsl U3YUYEHUSI TEMaM.

VY4eOunblii kypc «PemieHne HecTaHAAPTHBIX 3a7ad MO XUMHUU» pealn3yercs 3a CUET 4acoB IIKOJIBHOIO KOMIIOHEHTa YYEOHOro IUIaHa M MOXET ObITh
WCIIOIB30BaH KaK C IEJbI0 PACIIUPEHUs 3HAHUW M0 XMMHH, TaK U C 1EIbI0 MOAroToBKH ydamuxcs K EI'D mo xumuun. JlaHHBIN Kypc CIOCOOCTBYET OOYyYECHHIO
ydaluxcs ONTUMAJIbHBIM METOJIaM PELEHUs 3a7ad. Y MEHHE pellaTh 3a7aud SIBISETCSI OCHOBHBIM IIOKAa3aTEIeM TBOPUYECKOTO YCBOEHMs npeamera. Kpome Toro
peleHre 3a1a4 MNPy U3yYeHUH TEOPUH TO3BOJISIET 3HAYMTEIBHO JIydllle pa3o0parbcs B HEW W yCBOUTH Haubojiee CIOXKHBbIE BONMPOChl. OHAKO pelieHHe 3a/1au
TpeOyeT crennanbHOM moaAroToBky. [103TOMY MaHHBIN Kypc HallelieH Ha TO, YTOOBI HAyYUTh YYaIIUXCsl ONTUMAIbHBIM METOIaM PEIIeHHUs] XUMHUECKUX 33]1a4, YTO
OYEHb BAXHO /7151 Oy IyIIEero BBITYCKHUKA IIPU BBIOJHEHUHU 3aaanuii EI'D.

ean kypca:

- pa3BUTHE NTO3HABATENILHOM I€ATEILHOCTH O0yUaIOIUXCs Yepe3 aKTUBHbIE ()OPMbI U METOJIbI 00YUECHHUS;

- pa3BUTHE TBOPYECKOTO MOTEHIMAa 00yUYaOIUXCs, CIOCOOHOCTH KPUTHUYECKU MBICTHUTH;

- paclIMpeHUe 3HaHUW O METOJIaX PEIEHUs PaCYETHBIX 33]1a4, OBJIAJICHUE AITOPUTMaMH PELICHUs 3a1a4 Pa3IuYHOr0 YPOBHS CIOKHOCTH.
- 3aKpeIUIEHUE U CUCTEMAaTH3alHs 3HaHUI 00y4JaloINXCsl 10 XUMHH;



- 00y4yeHue 00yJaroIuXcsi OCHOBHBIM MOIX0JIaM K PEIICHUIO PAaCUeTHBIX 3a7a4 M0 XUMHH, HECTAaHAaPTHOMY PEIICHUIO MPAKTUYECKUX 3a/1a4;
- cUCTeMaTHyYecKast MOArOTOBKA IIKOJIBHUKOB K Cllaye eJUHOTO FOCYyAapCTBEHHOT0 SK3aMeHa 10 XUMUHU.

3agaun:

- IpEAOCTAaBUTh O6y‘laIOH_[I/IMC}I BO3MOXHOCTDH pCAJIM30BbIBATH MHTCPCC K XUMHHU U MIPUMCHUTH 3HAHUA O BCUHICCTBAX IMMPU PCHICHUN PACUCTHBIX 3a1a4,
- pa3BUBATb CaMOCTOATCIIbHOCTb U TBOPUCCTBO IIPU PCUHICHUH 3a1a4;

- Hay4YUTh OCHOBHBIM MOX0/aM K PEIICHHI0 HECTaHAAPTHBIX XUMUYECKUX 3a/1a4, BBIOMpaTh Hanbosiee pallMoHalbHbIE CIIOCOObI pacuera;

- CIIOCOOCTBOBATH CO3HATEILHOMY BBIOOPY TIpodeccu.

INJMIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YUEBHOI'O NIPEJMETA «Pemenne HecTanmapTHbiX 3agay mo xumumw» HA YPOBHE
CPEJHEI'O OBIIIETI'O OBPA3SOBAHUA

INTAHUAPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOT' PAMMBI 110 XUMUU HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBauBaeT TpPeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYaIOIIUMHKCS TPOrpaMM CpPeIHEro oO0miero ooOpa3oBaHUs (JTMYHOCTHBIM,
METaNpeIMETHBIM W TpPEeAMETHbIM). HaydHo-MeToamuecKol OCHOBOW sl pa3paOOTKH TUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS TPOTPAMM CPEIHErO OOIIero

00pa30BaHMs SIBISIETCS CUCTEMHO-IEITETbHOCTHBIN MOAXO/I.

B cooTtBeTcTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM MOAXOAOM B CTPYKTYPC JUYHOCTHBIX PC3YJIbTATOB OCBOCHHUA MNPCAMCETA «Xumusy Ha YPOBHEC CPCOAHCTO

o01ero 00pa3oBaHus BBIACIICHBI CIIETYIONINE COCTABIISIONINE:
OCO3HaHHE 00YYAIOIUMUCST POCCHICKOM IPaXKTaHCKOW UACHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICIICHUIO;
HaJIMYUEC MOTHUBAIINUU K OGy‘-IGHI/IIO;
HeHeHaHpaBHeHHOG paBBI/ITI/Ie BHYTpeHHI/IX YGG)K,Z[GHI/Iﬁ JIMYHOCTHU HAa OCHOBC KJIFOUCBBIX HGHHOCTeﬁ nu I/ICTOpI/I‘-IeCKI/IX TpaI[I/II_II/Iﬁ 6a301301>'1 HayKI/I XUMHU,

TOTOBHOCTb U CIIOCOOHOCTh O6yanOHII/IXC$I PYKOBOACTBOBATHCA B CBOCH ACATCIIBHOCTH HEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMHu, MPUCYIITNMHA HCJ’IOCTHOﬁ

CUCTEME XUMHUYCCKOI'O O6p330BaHI/I${;
HaJIMYUC MPABOCO3HAHUA 3KOJIOTHYECKOM KYJbTYPBI U CIIOCOOHOCTHU CTaBUTh LEJIN U CTPOUTD )KU3HCHHBIC ITJIaHbI.

JInyHOCTHBIE PE3YJIbTATBI OCBOCHUA IMPECAMCTA «XUMHUS» AOCTUTAIOTCA B C€IUHCTBE y‘-IG6HOﬁ U BOCIHUTATEILHOM JeSITEIhbHOCTH B COOTBETCTBHUHM C
T'YMaHHUCTUYCCKHUMHU, COONOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBECHHBIMU LICHHOCTAMU U HACaTaMU pOCCHﬁCKOFO rpax1aHCKOro O6H_ICCTB3, IIPUHATHEIMU B O6H_ICCTBC

HOpMaMH U IpaBUJIaMH ITOBCACHUA, CHOCO6CTBYIOH_II/IMI/I mponeccaM CaMOIIO3HAHUA, CaMOPAa3BUTUA 1 HPaAaBCTBECHHOI'O CTAHOBJICHUS JIMYHOCTHU O6yan-OH_II/IXCH.

JInuHOCTHBIE pPE3yJbTAaThl OCBOEHUS NpeaMeTa «XHUMHUsS» OTPaXaroT CPOPMHUPOBAHHOCTH OIBITa IO3HABATEIBHOM M NPAKTUYECKOH AEATENbHOCTH

06yan0H1ch;1 110 peanmaunn HpI/IHHTBIX B OGH.[GCTBG LleHHOCTGI\/'I, B TOM 4YHCJIC B HaCTU:
1) rpa:kIaHCKOro BOCIMTAHUS:



OCO3HaHHUs 00YyYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEHN, YBaXKEHUS K 3aKOHY U MTPABOIOPSIIKY;

MIPE/ICTaBICHHS O COLMAIbHBIX HOPMaxX U MpaBUIaX MEKINYHOCTHBIX OTHOIIEHUHN B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JAEATEILHOCTU MPH CO3JaHUU Y4YeOHBIX NMPOEKTOB, PELICHHHM yYEOHBIX M IMO3HABATENbHBIX 33/1a4, BHIMOJIHEHUH
XMUMHUYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHThI IPYTUX MPH aHAIU3€ Pa3InYHbIX BUIOB YUEOHOH J€ATEeIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

IIEHHOCTHOT'O OTHOIICHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEIHIO OTEUECTBEHHON XUMUU;

YBa)KEHUS K IMPOLIECCY TBOPYECTBA B 00JACTH TEOPHH M MPAKTUYECKOTO MPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHUS HAYKH €CTh Pe3yibTaT
JUTTEIbHBIX HAOIIOACHUN, KPOTIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPyAa YYEHBIX U IPAKTHKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYEHUH M MOCIEAYIOUIEM aHalM3e HHPOPMAIMK O MEPEeIOBhIX JOCTUKEHHUSIX COBPEMEHHON OTEUeCTBEHHOM
XUMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYallMH, CBSI3aHHBIE C XMMHUYECKUMHU SIBICHHUSIMH, U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh Ha MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHUE U MOCTYNKU CBOMX TOBApUINEH C MO3UIMI HPABCTBEHHBIX M NMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUM ITHUX
MOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbA:

MOHMMAaHMsI IIEHHOCTEH 370pOBOTO M 0Oe30macHOro oOpas3a >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOMIICHUS K COOCTBEHHOMY (HU3HUECKOMY U
NICUXUYECKOMY 37I0POBBIO;

coOroieHust paBuil 0€30MacHOro oOpallleHus ¢ BEIeCTBaMU B OBITY, TOBCEIHEBHOM KU3HU U B TPYJOBOM AESITEIbHOCTH;

MOHUMAaHHUSI LIEHHOCTH MPAaBHJI MHAUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30MaCHOTO MOBEACHUS B CUTYalUsIX, YTPOKAIOIIKX 3/J0POBbIO U JKU3HHU JIIOJICH;

OCO3HAHUS TOCIEACTBHIA U HEMPUATHS BPEAHBIX MIPUBBIYEK (YIIOTPEOJICHUS AIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Y4EOHO-HCCIIEI0BATENbCKOM NEATENIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUJAX JESATEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE YYacTHE B PEIIEHWH MPAKTHUECKUX 3aj[au COLIMaIbHOW HAIIPaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

MHTepeca K MPAKTUYECKOMY M3YUEHUIO Mpodeccuil pa3amyHOro poja, B TOM YHCIIE Ha OCHOBE MTPUMEHEHHS TPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaXCHHUsI K TPYY, JIOJSM TPyAa U pe3yJabTaTaM TPYI0BOU JAeSTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBHIYAIbHON TpaeKTOpuu 00pazoBaHus, Oyayiieil mpodeccuu 1 peain3anui COOCTBEHHBIX )KU3HEHHBIX IJIAHOB C
y4ETOM JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHUHU, HHTEPECOB M MOTPEOHOCTEN 00111eCTBa;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS

HKOJIOTUYECKH 11e7IeCO00Pa3HOro OTHOUICHHUS K TIPUPO/IE, KaK UICTOUHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

MMOHUMAaHHUS II00ATHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKUX MTPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPEeibl;

OCO3HaHHUs HEOOXOUMOCTH UCIOIB30BaHUS JOCTIXKEHUN XUMUHU [Tl pEIIEHUs BOIPOCOB PAIllMOHAIBHOTO MPUPOAO0NOIL30BAHNUS;

aKTUBHOTO HENPUATHS JIEHCTBHM, MPUHOCSIIUX BpEI OKPYXKAIOWIEH NPUPOAHOM cpene, YMEHHUS HPOTHO3UPOBATH HEOJATOMPUSATHBIE KOJOTHMUYECKHUE
MOCIIEACTBHS MPEANPUHUMAEMBIX ICUCTBUN U IPEJOTBPAIIATh UX;



HaJIM4Yusl Pa3BUTOTO HKOJIOTUYECKOTO MBILIUICHUS, SKOJIOTHYECKOM KyJIbTYypbl, OMNbITAa JAESITEIbHOCTH SKOJIOTMYECKONH HAmpaBlI€HHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MMHU B II03HABaTeNIbHON, KOMMYHHUKAaTHBHOW M COLIMAJbHOW MpPAaKTUKE, CIHOCOOHOCTH M YMEHHUS aKTUBHO IMPOTUBOCTOSITH HACOIOTHU
xemodoouu;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOLIECTBEHHON MPAKTHKHY;

MOHUMaHUs Crenu(UKN XMUMHHM KaKk HayKH, OCO3HaHUsA e€ poid B (OPMUPOBAHMM PALMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JAaHUM LEIOCTHOTO
MPEJCTaBICHUS 00 OKpY’KalOIIeM MHUpE KaKk O €AMHCTBE NMPUPOABI U YeNOBEKa, B TIO3HAHUHM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEelIeHUH NpoOjeM COXpaHEeHUs
IIPUPOJHOTO PAaBHOBECUS;

yOEKIEHHOCTU B 0COO0M 3HAYMMOCTH XUMUU IS COBPEMEHHOM LIMBUIIM3ALMU: B €€ TYMaHUCTHUECKON HANpaBJIE€HHOCTH U BaXKHOM POJIM B CO3JJaHUH HOBOI
0a3bl MaTepuaIbHOM KYJIbTYPHl, PEHICHWU TJ00aTbHBIX MPOOJEM YCTOMYMBOTO pA3BUTHUS YEIOBEYECTBA — CBHIPHEBOW, JHEPreTUUYCCKOM, IHUIIEBOH |
HKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAMLMHBI, OOECIIEYCHUM YCIOBHH YCIEUIHOTO TpPyJa M HSKOJOTHYECKH KOM(OPTHOM JKM3HU KaXIOro YjeHa
o01ecTBa;

€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: MOHHMMAaHUS CYIIHOCTH METOJIOB TO3HAHMSI, HCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIsl aHAJIM3a U OObSCHEHHUS SBJICHUN OKPYKAIOIIET0 MUpa U MPOUCXOASIINX B HEM U3MEHEHHM, yMEHUS J1eJaTh 000CHOBAaHHBIE 3aKITIOUEHUS
Ha OCHOBE HAyYHBIX (P)aKTOB M MMEIOIIUXCS JaHHBIX C IIebI0 TOJTYYECHHUS JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XMMUYECKHE 3HAHUS JUUIsl PELICHHSI TPOOJIEM B pealibHBIX KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON e TEIIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHMIO U CaMOOOpPA30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUI 110 XUMHUU B COOTBETCTBUU C
KU3HEHHBIMU TOTPEOHOCTAMH;

MHTepeca K 0COOCHHOCTSIM Tpy/ia B pa3IM4YHbIX cepax nmpohecCHOHaTbHON AeITEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOTO MpeaMeTa « XMMUs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIC M7 (DOPMHUPOBAHUS MHUPOBO33PEHHUS OOYUYAIOMUXCS MEXKIUCIUIUTMHAPHBIE (MEXIpEeIMETHbIE) OOIIeHAyYHBbIC TOHATHS, OTpPAXKAIOIIHE
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa W CHENU(UKY METOJO0B TO3HAHUsS, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, YHEPTHs, SIBJICHUE,
MPOIIECC, CUCTEMA, HAyYHBIA (DaKT, MPHUHIIKI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIIEIOBaHUE, HAOIIOICHHE, N3MEPEHHE, SKCTIEPUMEHT U IPYTHE);

YHUBEpCalbHbIC Yy4eOHBIC aelicTBUSA (ITO3HABAaTEIbHBIC, KOMMYHHKATHUBHBIC, PETYISATHBHBIC), oOecmeunBammue (GopmupoBanue (HyHKIMOHAIBLHON
TPaMOTHOCTH M COITMAIEHON KOMITETEHIIMU 00yYaloIuXcs;

CIIOCOOHOCTh 00YYaIOIIUXCS WCIOJIb30BaTh OCBOEHHBIC MEXIUCIMIUIMHAPHBIE, MHUPOBO33PEHUYCCKUE 3HAHUS W YHUBEpCAJIbHBIC Y4ueOHBIC NIEUCTBHUS B
MO3HABATEJILHON M COIMAIbHON MPAKTHUKE.

MeTtanpeaMeTHble Pe3yNbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMH YYEOHBIMH IT03HABATEIHLHBIMH, KOMMYHUKATUBHBIMH W DPETYJISATUBHBIMH
JIECTBUSIMIU.

OBJ1aieHHe YHUBEPCAJIbHBIMHM YUeOHBIMU MO3HABATEJIbHBIMM J1eHCTBUSIMM:

1) 6a3oBble JJOornYecKue AeHCcTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U AKTYaTHU3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;



OTIpEeCTIATH 1NN JesITeIbHOCTH, 3aJ]aBasi MapaMeTpbl U KPUTEPUH UX JOCTHKEHHUS, COOTHOCUTH PE3yJIbTaThl I€ATEIbHOCTHU C MOCTABICHHBIMU LIETSIMU;

MCIOJIb30BaTh MPU OCBOECHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISITh XapaKTepHble MPU3HAKU MOHSATUN U yCTaHABIMBATh UX B3aHMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIOIINE MTOHITHSI ISl OOBbSICHEHUS OTACTBHBIX (PAKTOB U SBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KJIIACCU(DUKAIIMY BEIIECTB U XUMHUYECKHUX PEAKIIHIA,

YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKIY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyKACHHs (MHIYKTHBHbBIC, NEAYKTHUBHBIC, MO aHAJIOTHM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTpUBaEMbIX
SIBIICHUSX, ((OPMYITHPOBATH BBIBOJIBI U 3aKIIFOUCHHUS;

MPUMEHSITh B MPOIECCe TMO3HAHMS, HCIOIb3yeMbIE B XUMHH CHMBOJIWYECKUE (3HAKOBBIC) MOJEIH, MPEOOpa3OBHIBATH MOJEIbHBIC MPEACTABICHUS —
XUMHYECKUH 3HAK (CUMBOIJI) AJIEMEHTa, XUMHUYecKas (opMmyJia, ypaBHEHHE XUMHUUYECKON peakINK — MPU PElIeHUU y4eOHBIX MO3HABaTENbHbBIX U MPAKTUYECKUX
3a/1a4, IPUMEHITh Ha3BaHHbIE MOJIEIbHbBIE TPECTABICHNUS I BBIIBICHHS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMUUYECKUX PEaKLUi.

2) 6a3oBbIe HCCIeA0BATEIbCKHE IeHCTBHS:

BJIA/IETh OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUN;

(dbopMyIHpoBaTh LENH U 33/1a4l UCCIIEeI0OBAaHUS, UCIIOJIb30BATh NIOCTABICHHBIE U CAMOCTOSTENIbHO c(hOPMYIMpPOBAHHBIE BOMPOCH B KaueCTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI AJ1s1 (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJICTh HABBIKAMHU CAMOCTOSITEIILHOTO IJIAHHUPOBAHUS M MPOBEICHUS YUYCHHYECKHX DKCIEPUMEHTOB, COBEPUICHCTBOBATH YMEHHs HAONIOAATh 332 XOIOM
mporiecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €0 Pe3yNbTaT, POPMYIUPOBaTh 000OIIEHNUS U BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEI0BAHNS,
COCTaBJISITH OOOCHOBAHHBIN OTUYET O MPOIeTIaHHOM padoTe;

MPUOOpPETATh OMBIT YYCHUUECKON MCCIeA0BATENbCKON U MPOEKTHON AESITEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIEHOMY MOHCKY
METOJIOB PEIICHHSI MPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO PA3INIHBIX METOIO0B MTO3HAHUS.

3) paGora ¢ nungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(POpMaLMU (HAy4HO-MOMYJISIpHAs JINTEpaTypa XMMHUECKOTO COJEepKaHUs, CIIPaBOYHbIE TOCOOUS, pecypchl
WuTepHera), aHanu3upoBaTh HHGOPMALIUIO Pa3IMYHBIX BUAOB U (OPM MPECTaBICHUS, KPUTHUYECKH OLICHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(bopMyIHpOBaTh 3aMpOChl U TMPUMEHSTh PA3IMYHBIE METOIBI MPH MOUCKE W oTOOpe MHGPOpMAIUU, HEOOXOAUMOUN NJsi BBIMOJHEHUS YYEeOHBIX 3a7ad
ONPEACIEHHOTO THUIIA;

MPUOOPETATh OMBIT UCIIOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENILHO BEIOMPATh ONTUMAJIbHYIO (hopMy mpencTaBiaeHus nHpopMauu (CXembl, TpaduKu, AuarpaMMBbl, TaOJTUIIBI, PUCYHKH U IPYTHUE);

UCIOJIb30BaTh HAyYHBIM SI3bIK B KAueCTBE CpEACTBAa Npu paboTe C XUMUYECKOW WHQOpMalMel: MNPUMEHSATh MEXIpeAMeTHble ((usudeckne wu
MaTeMaTHYECKUe) 3HAKH U CUMBOJIBI, (hOpMyJibl, aO0peBUaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMHU A€l CTBUSIMMU:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMON TeMbl B XOJ€ IUAJIOTa W/WIM TUCKYCCHH, BBICKA3bIBATh HAEHU, (OPMYIHUPOBATH CBOU TMPEIOKCHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKCHHOH 3a1a4u;

BBICTYIIaTh C MpE3CHTalMell pe3yJbTaTOB MO3HABATENbHON JEATENIbHOCTH, MOJYYEHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHUKAMH MpH
BBITIOJTHEHUN XUMHUYECKOIO SKCIIEPUMEHTa, MPAKTHUYEeCKOH paboThl MO MCCIEJOBAHHUIO CBOWCTB HM3Yy4YaeMbIX BEILIECTB, pean3alli y4eOHOro IMpOeKTa U
(GbopMyIIHPOBATh BHIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHBIX UCCIICIOBAHMIA IMTyTEM COTTIACOBAHUS MO3UIIMI B X0 00CYKICHUS U OOMEHA MHCHHUSIMH.

OBiajieHne YHMBEPCAIbHBIMH PEryJsiITUBHBIMU 1€ CTBUSIMM:



CaMOCTOATENIbHO IIJIAHUPOBATh M OCYLIECTBJIATH CBOK MO3HABATEIbHYIO JEATEIbHOCTb, ONpENeNss €€ LEeId W 3aJadd, KOHTPOJIUPOBaThb M IO Mepe
HE0OXOUMOCTH KOPPEKTUPOBATh MpeajaraeMblii ajaropuT™M AEMCTBHM MpPH BBIOJHEHUH Y4YeOHBIX U HCCIEAOBaTEIbCKUX 3a/ay, BbIOMpaTh Haubosee
3¢ GEKTUBHBIN CIIOCOO UX PEIICHHS ¢ YYETOM MOJTyUeHHs] HOBBIX 3HAHUH O BEIECTBAX M XUMHUYECKUX PEAKILIUsX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AESITEILHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

IIpenmeTHble pe3yJbTaThl 0CBOCHHS Kypca 3a 10 ki1ace oTpakaror:

c(OPMHPOBAHHOCTH MPEJCTABICHUI O XUMHUUECKOW COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MUPA, POJIM XUMHH B MTO3HAHUU SBJICHUN MPUPOJIBL, B
(GOpMHUPOBAaHUY MBIIUICHUS W KYJIBTYPBI JIMYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOMW Ui PEHICHHS MPAKTHYECKHX 3a1ad W IKOJOTHYECKHU
00OCHOBaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U TIPUPOIHOM Cpee;

BJIaJICHHE CUCTEMON XMMUYECKHX 3HAHUI, KOTOpasi BKIIOYAET: OCHOBOITOJIATAIONINE MOHATHS (XMMAYECKHIA 3JIEMEHT, aTOM, 3JIEKTPOHHAsT 000JI0UKa aToMa,
MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHIIATEIIFHOCTh, XMUMHYECKas CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpami€HHas), MOJIb, MOJIApHas Macca,
MOJISIPHBIA 00BEM, YIIIEPOAHBIN CKeNleT, GYHKUNOHANbHAS TPYIIa, pajinuKai, U30MepHUs, H30MEpbl, TOMOJOTHYECKUI PSl, TOMOJIOTH, YTIEBOAOPOAbI, KUCIOPO U
a30TCO/IepXKAIINEe COCAMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COCOUHEHHUS); TEOPUU M 3aKOHBI (TEOpUsl CTPOCHUS
oprannueckux BemecTB A. M. ByTinepoBa, 3aKOH COXpaHEHHsI MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIUYECKHI SI3bIK XMMHUU; MUPOBO33PCHUECKUE 3HAHUS,
JCKamure B OCHOBC NMOHHUMAHUA MPUIUHHOCTH U CUCTCMHOCTH XHMHUUYCCKHUX HBHCHHﬁ, q)aKTOJIOFI/I‘-IGCKI/IC CBCIACHHUA O CBOﬁCTBaX, COCTaBC, IMOJYYCHUU H
0€30MacHOM HCITOJIb30BAaHUH BKHEHIIINX OPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKOH MESTETLHOCTH YeIIOBEKa,

Cc(OPMHPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTepHbIC MPU3HAKH IMOHSITHI, YCTAaHABIUBATh MX B3aMMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIONIUE TIOHSITHSI TIPH
OIMCaHHWH COCTaBa, CTPOCHHUS U MPEBPAIICHUH OPraHMYECKUX COCAMHCHUIA,

C(OPMHPOBAHHOCTh YMEHUH HCIIOE30BaTh XUMHUECKYIO CHMBOJIMKY JIJISl COCTABIICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOW, COKpAIIEHHON)
(bOpMy.H OpraHn4YCcCKuXx BCHICCTB H ypaBHeHI/II\/'I XUMHNYCCKHUX peaKHHﬁ, HU3roTaBJIMBATb MOJCIIN MOJICKYJI OPraHUYCCKUX BCHICCTB JIA WJUIIOCTpAllMU HX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH yCTAaHABIMBATh MPUHAIJICKHOCTh H3YUYEHHBIX OPraHMYECKHX BEIIECTB MO HMX COCTaBY M CTPOCHHMIO K OINpPENeIEHHOMY
KJIacCy/TpyIIe COeIMHEHM, a TaKXKe MPUBOAUTH TPUBUAIbHBIC HA3BAHUI OT/ICIbHBIX OPraHMUECKUX BEIIECTB

c(OPMHPOBAHHOCTh YMEHHUS NMPUMEHATH MOJOKEHUS TEOPHUH CTPOEHHs opraHmueckux BemecTB A. M. BytnepoBa 1i1st 0ObsICHEHUS! 3aBUCIMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHHSI MacChl BEIIIECTB;

c(OPMHPOBAHHOCTh YMEHUI XapaKTEepPH30BaTh COCTAB, CTPOCHUE, (PH3MUECKUE U XMMHUYECKHE CBOMCTBAa THUITMYHBIX MPEICTABUTENCH PAa3MYHBIX KIaCCOB
OpPTaHUYECKUX BEIIECTB, WJUTFOCTPHPOBATH TEHETHUYECKYIO CBSI3b MEXKIY HUMH YPAaBHEHHSMHU COOTBETCTBYIOUIMX XHMHUYECKUX PEAKIHUH C HCHOJIh30BAHUEM
CTPYKTYPHBIX (hopmy;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOIUTH BBHIYUCICHUS MO XMMHUYECKUM YpaBHEHHSIM (MaccChl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WM MPOAYKTa
pEaKIuu Mo U3BECTHBIM Macce, 00hEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WM IPOAYKTOB PEAKIINH);

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ BJIaAJACTH CUCTEMOH 3HaHUI 06 OCHOBHBIX MCTOAAaX HAYYHOI'0 MO3HAHUS, UCIIOJB3YCMbIX B XUMHU NIPU U3YUCHUH BCIICCTB U
XUMHUYECKHUX SIBJICHUU (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MOI[CJII/IpOBaHI/Ie), HCIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJIA IMPUHATUSA peHleHHfI B
KOHKPETHBIX JKU3HEHHBIX CUTYAIIHMSIX, CBSI3aHHBIX C BEIIECTBAMH H UX TPHUMCHEHHEM;



c(hOpPMHUPOBAHHOCTh YMEHUI COOJIOATh MPaBHIIa TOJIB30BAHUS XMMHUYECKOHN MOCYI0M U JTaOOpaTOPHBIM 000PYI0OBAaHUEM, a TAaK)KE MpaBUiIa OOpaIleHHs ¢
BELIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMU IO BBITOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBAThH U BHITIOJHATH XUMUYECKUI SKCIIEPUMEHT (IIPEBpALCHHs] OPraHUYECKUX BEIIECTB MPH HAarpEeBaHUU, MOJTYUYCHHE
STWJICHA M W3YYCHHE €Tr0 CBONCTB, KAQUeCTBEHHBIC PEAKIIMH OPTraHMYECKHUX BEIIECTB, JIEHATypalus OENKOB IMpH HArpeBaHWU, LBETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHUH C MIPABHJIAMHU TEXHHUKH OE30MACHOCTH MPU OOpaIlleHNH ¢ BEIIECTBAMH U JJA00PAaTOPHBIM 000PYyIOBAHUEM, TIPEICTABIATH PE3yIbTATHl XUMHUECKOTO
JKCIIEPUMEHTA B (DOpME 3aMHCH ypaBHEHUH COOTBETCTBYIOIINX PeaKuii U (OpMyIUPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHATN3UPOBATh XUMHUYECKYI0 HH(DOpPMAIHIO, MOTy4aeMyl0 W3 pPa3HBIX HCTOYHHUKOB (CpeICcTBa MacCOBOU
nHpopmanuu, UHTEpHET U IPyTHX);

c(OpMUPOBAHHOCTh YMEHHM COOIIOAATh MpaBUiIa HKOJIOTMUYECKU 11eIeCO00pa3HOro MOBEJACHHS B ObITY U TPYAOBOM JEATEILHOCTH B LIETSAX COXpaHEHUs
CBOETO 3[I0OPOBBSI U OKpY:)KaIOIIEeH MPUPOJHOU Cpeibl, OCO3HABaTh OMACHOCTh BO3JICHCTBUS HA JKHMBBIE OPraHU3Mbl ONpEAENEHHBIX OPraHMYECKHX BEILECTB,
noHuMast cMbici nokasarens [1/JIK, nosicHsaTh Ha mpuMepax crocoObl yMEHbILIEHUS U MPEJOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPraHU3M YelIOBEKa;

JUIsE O0YYaIOIINXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 37I0OPOBBSI: YMEHHE MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/JaX MO3HAHUS BEIIECTB H
XUMHUYECKHUX SBICHUI;

JUISL CJICTIBIX M CIA0OBUASIIUX OOYYArOIIMXCS: YMEHHUE HCIIOJIb30BaTh PEelbe(HO-TOUCUHYIO cUCTeMy oOo3HaueHuid JI. Bpaiins mist 3amucu XUMHUYECKUX

bopmy.
11 KJIACC

IIpenMeTHBIE pe3yIbTaThl OCBOCHUS Kypca OTPaXKaroT:

c(OPMHPOBAHHOCTH MPEACTABICHHUNA: O XUMUYECKON COCTABIISAIONICH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUM SIBICHUI NPUPOJIBI, B
(bOpMHPOBAaHUN MBIIUICHUS M KYJIBTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOIUMOMW Ui PELICHHUS MPAKTHYECKUX 33Jad U HKOJOTHUECKHU
00OCHOBaHHOT'O OTHOUIEHHSI K CBOEMY 370POBbIO U IPUPOIHON Cpejie;

TEOPUU U 3aKOHBI (TEOpHsl DJIEKTPOIUTHUECKON AMcconualnuu, nepuonudeckuil 3akon Jl. M. MenpaeneeBa, 3aKOH COXpaHEHMsI MacChl BELIECTB, 3aKOH
COXPAaHEHHUS U NPEBPAILLEHUS SHEPIUU NPU XUMHUUECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B
OCHOBE ITOHMMAaHUS NPUYUHHOCTH M CHUCTEMHOCTH XMMHUYECKHMX SBJICHUH, (DaKTOIOrMYecKue CBEIEHHUS O CBOWCTBAX, COCTaBe, MOJYYEHMHM U O€30IacHOM
UCIOJIb30BAHNY BaKHEHIINX HEOPTaHMYECKUX BEIIECTB B ObITY M IPAKTUYECKOM EATEIILHOCTH YEI0BEKa;

C(OPMHUPOBAHHOCTb YMEHUH BBISBIIATh XapaKTepHbIE IPU3HAKY MMOHATUH, YCTAaHABIUBATh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIONUE MOHATHS IPU
OIMCAaHNUU HEOPTaHUYECKUX BEIECTB M UX IIPEBPAICHHI;

c(OPMHPOBAHHOCTh YMEHHH HCIOJB30BATh XUMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS (OPMYJT BEIIECTB M YPaBHEHUH XHUMHYECKHX pEaKLuH,
cucremarnyeckyro HoMeHkiatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX HEOPTaHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAICKHOCTh HEOPIraHUYECKHUX BEIIECTB [0 UX COCTABY K ONpEACIEHHOMY KilacCy/Tpynie COeTuHeHNH;

c(OPMHPOBAHHOCTh YMEHUI XapaKTEePHU30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEUIECTB PA3IMUHBIX KJIACCOB, MOATBEPKIATH
CYILECTBOBAHME FCHETHUYECKOM CBSI3U MEXly HEOPTaHNYECKUMH BEILECTBAMU C IIOMOILIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINN;

C()OPMHUPOBAHHOCTb YMEHMSI KIACCU(PUIMPOBATE XUMHUUECKUE PEAKIIMU 110 PA3JIIMYHBIM IPU3HAKaM (YHMCIY M COCTaBy pearupyrouiix BELIECTB, TEIUIOBOMY



s dexTy peakuu, N3BMEHEHHUIO CTENeHEH OKUCIICHHUS AJIEMEHTOB, OOPaTUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHMM COCTaBJIATh yPaBHEHHUS pEaKUUW pa3IUYHBIX THIIOB, IMOJHBIE W COKpAIlEHHBIE YpaBHEHHUS peakuii MOHHOrO OOMEHa,
YUUTBIBAs YCIOBHUSL, IPU KOTOPHIX 3TH pPEeaKlUy UAYT 0 KOHIIA;

c(OPMHPOBAHHOCTH YMEHHUI TNPOBOAUTH PEAKLMUH, IMOATBEPKAAIONINE KAUECTBEHHBIM COCTaB PA3IMYHBIX HEOPraHWYECKHX BEIIECTB, Paclo3HaBaTh
OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;

c(OPMHPOBAHHOCTh YMEHUHN PACKPBIBATH CYLUTHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA MTOCPEICTBOM COCTABIICHHS 3JIEKTPOHHOTO OaiaHca 3TUX
peaKuuii;

c(OpPMUPOBAHHOCTh YMEHUH OOBSCHATH 3aBUCHUMOCTh CKOPOCTHM XHMHYECKOM pEaKIUU OT pa3Iu4HbIX (PaKTOPOB; XapaKTep CMEHICHUS XUMHYECKOIrO
paBHOBECHsI B 3aBHCIMOCTH OT BHemIHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XMMHUYECKHUE MPOIECCHI, JEKallle B OCHOBE MPOMBIIUIEHHOTO MOJyYE€HUsI CEpHOM KUCIOTHI, aMMHaKa, a
Takxe chOPMUPOBAHHOCTH MPEACTABICHUI 00 O0IIKX HAYYHBIX MPUHIUIAX U 3KOJOTHYECKUX MPOoOieMax XUMUYECKOTO TPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCICHHS C UCIOJIH30BAHUEM IMOHITUS «MAccOBasi JI0JISl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUH ra3oB
IIPU XUMHYECKUX PEAKIIMAX, MACChl BEIIECTBA WM 00BbEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacCe MU 00BbEMY OJHOTO U3 YYACTBYIOUIMX B PEAKIIUU
BEIIIECTB, TEIUIOBOTO A (eKTa peaKIii Ha OCHOBE 3aKOHOB COXPAaHEHHSI MAaCChI BEIIECTB, IPEBPAILIEHUS U COXPAaHEHHSI SHEPTUH;

c(OPMHPOBAHHOCTh YMEHHH COOJIIOATh MPaBUIIA MOJIb30BAHUS XMMUYECKON MOCYA0H U TabopaTOpHBIM 000pyIOBaHMEM, a TAaKXKe MpaBUiIa OOpALICHUS C
BELIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU IO BBITOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBITIOIHATH XUMUYECKUN SKCIIEPUMEHT B COOTBETCTBUU C IIPABUJIAMU TEXHUKH 0€30MaCHOCTHU MPU 0OpaIieHun
C BellecTBaMHM M J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, MPEICTABIATH PE3YJIbTaThl XMMHUYECKOIO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBaTH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHUI KpPUTHYECKH AaHAJIM3UPOBATh XHUMHUYECKYI0 HH(POpPMAIMIO, MOJYy4YaeMyl0 M3 pa3HbIX HCTOUYHUKOB (CPEICTBa MAacCOBOM
KOMMYHHUKaIuu, IHTepHET U ApyTHX);

c(OPMHPOBAHHOCTh YMEHHUU COOJIONATH MpaBHUiIa SKOJOTHUECKHU IEJIeCO00pPa3HOr0 MOBEACHUS B OBITY M TPYIOBOW NEATEIBHOCTH B LENAX COXPAaHCHHS
CBOETO 3/7I0pPOBBSl M OKpY’KaIOILIEH MPUPOAHOM Cpelbl, 0CO3HABAaTh OMACHOCTH BO3/JCHCTBHS HA JKUBBIE OPraHU3Mbl ONpPECHEHHBIX BEIIECTB, TOHUMAs CMBICI
nokazarens [1/IK, mosicHsITh Ha mpuMepax crocoObl YMEHBIIEHUS U MTPEIOTBPALLICHHUS X BPEIHOTO BO3/ICHCTBUS HA OPIaHU3M YEJIOBEKa;

U O0YyYaroUIMXCcs ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37J0POBBSI: YMEHHE NMPUMEHSATh 3HaHUSA 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS BEUIECTB U
XUMHYECKUX SIBJICHHUIA;

JUIS CJIETIBIX M CIa0OBUASIINX OOYyYaroIIMXCS: YMEHHUE HCIIOJIb30BaTh pelbeHO-TOUCUHYI0 cucTeMy oOo3HaueHuit JI. Bbpaiins mist 3anucu XMMHYECKUX

dhopmyi.



COJEP)KAHUE PABOYEW ITPOTI'PAMMBI

10 kuace

Homenkiiatypa opranndeckux BemecTB. Buibl n3oMepuu: CTpyKTypHas U MPOCTPAHCTBEHHASI.

CocraBneHue CTpyKTypHbIX (hOpMYJT H30MEPOB, HOMEHKIJIATYpa OPraHMYECKHUX BEIIECTB.

MaccoBas 105 3eMeHTa B BellecTBe. Pernienne 3ajad Ha BbIBOJ XUMUYECKUX (OpMyIl opraHnyeckux BemiecTB. Haxoxxnenue Gpopmysbl BemiecTBa Ha
OCHOBE 001X (POPMYII TOMOJIOTHYECKHX PSIOB OPraHMUYECKUX coenHeHui. OTHOCUTENbHAS TUIOTHOCTh Fa3000pa3HOro BemecTBa. PacyeTHrle 3ajaun Ha BEIBOT
(dbopMyI1 OpraHNYECKUX COSTUHEHH 10 MPOTYKTaM CTOPaHUSI.

Ornpenenenne cpeHel MOJISIPHONM MaccChl Ta30BOM cMecH. BrrunciieHne coctaBa ra30BOiM CMECH.

Brrancnenue coctaBa ra3oBoii CMeCH Ha OCHOBE COCTaBIICHUH anreOpandecknx ypaBHEHUH.

3akoH 00BEMHBIX OTHOIIEHUH ra3oB. Pemienue 3a1ay Ha onpeneneHue oObeMa ra3a, y4acTBYIOIIETO B peakuu. MOJbHbIE OTHOIICHHS Pearupyromux
BenlecTB. [loHATHA: N30BITOK U HeOCTaTOK. BhIuncienue Macchl (00beMa, KOJIM4ecTBa) MPOAYKTa PEaKLIUU, €CITH OJJHO U3 UCXOAHBIX BEIIECTB, B3SITOE B U30BITKE.
[lonsATHSA: TEOpETUUYECKNI M MPAKTHUYECKUI BBIXOJ NPOAYKTa peakuuu. PelreHne 3aaad Ha BBIYMCIICHUS, CBA3AHHBIE C MCIOJb30BAHUEM IMOHSATHUS «BBIXOJ
MIPOYKTAa peakuuw». PacdeTsl MaccoBOM [ONM BBIXOJA IPOAYKTAa PEAKLUHUH YIIEBOAOPOAOB. PacueTel MaccoBOM JOAM BbIXOAA MNPOAYKTA PpPEAKIIUHU
KHCIIOPOIOCOIEpKAIINX coeqMHeHH . Borurcnene Maccrl (00beMa, KOJTUYECTBA) MPOAYKTa PeaKIMK, €CIIM UCXOJHbIE BEIIECTBA COIEPKUT puMecH. PacueTsl,
CBSI3aHHBIE C PA3JIMYHBIMU CIIOCOOAMU pelieHus 3a1a4. [I[pakTUKyM O pelIeHNI0 KaueCTBEHHBIX 3a/1a4.

KauecTBeHHbIe peakiuu Ha yrieBogopoabl. KauecTBeHHBbIE peakiny Ha (hyHKIMOHAIBHBIE TPOU3BOIHBIC YTIEBOIOPOA0B. KadecTBeHHBIE peakiuu Ha
KHUCJIOPOJICOICpKAIIME OpraHuveckue coeanHeHus. KauecTBEHHbIE pEaKlMU Ha a30TCOACpIKALIUE COCIUHEHHs. PerieHue sKCrepUMEHTAlIbHBIX 3a/ay Ha
OIpEIEIICHUE BELIECTB.

['eneTndeckas CBA3b MEXKIYy KJIACCAMM YIJIEBOJOPOJOB. I'eHeTHUecKas CBsA3b MEXAY KJIaCCaMH KUCIOPOACOAEPKAIUX OPTAHNYECKUX BEIIECTB.
CocraBneHue 1 pelIeHne LEeNOoYeK MPEBpalICHUN MEXY KIIaCCaMU KUCIOPOACOAEPKAIIUX OPTAaHUYECKUX BEILIECTB

OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B OpraHWYECKON XuMUU. MeToj aekTpoHHOro OanmaHca. CoCTaBIICHHE YpaBHEHHH OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMI METOJIOM MOJypeakuuid. PacyéTsl 10 ypaBHEHUSAM OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.

11 knace
[Tonsatue o0 sHTaNBIMK U SHTpoNUHU. DHeprus I udoca. 3akon 'ecca u cnenactus u3 Hero. TernoBeie 3 (HEKTh XUMUYECKUX peakuuid. TepMoXuMHUYECKUEe
ypaBHeHHs1. OOpaTUMOCTb peakiuid. XuMudyeckoe paBHoBecue. CMeneHne XMMUYECKOT0 paBHOBECHS IO/ ICHCTBUEM PA3IUYHBIX (PaKTOPOB: KOHIICHTPALUU
peareHToB WK NPOAYKTOB PEaKIINH, JaBICHUs, TeMIepaTypbl. Poib cMeleHns: paBHOBECHS B TEXHOJIOTUYECKUX MPOIIECcCaXx.
CKOpoCTh peakliy, €€ 3aBUCHMOCTb OT PA3IMYHBIX (DAKTOPOB: MPHUPOABI PEarupyrolux BEUIECTB, KOHIEHTPALMU pEarupyromiux BELIECTB, TEMIEPATyphI
(mpaswino Baat-T'odda), mnonaam peakiimoHHOM MOBEPXHOCTH, HATMYHS KaTaju3aTopa. JHEPIHs akTUBAIMK. AKTUBHPOBAaHHBIN KoMILiekc. KaTanuzaTopsl u
KaTajus.
Hctunnbie pactBophl. PacTBopenne kak gu3nko-xumudeckuil mpouecc. CrocoObl BeIpa)keHHs KOHIIEHTPAIMM PacTBOPOB: MaccoBasi JOJs PacTBOPEHHOIO
BEIIIECTBA, MOJIIPHAS U MOJISUTbHAS KOHLEHTpauu. TUtp pacrsopa u TuTpoBaHue. Pacuer Macchl win o0beMa paCTBOPEHHOTO BEIIECTBA U PACTBOPHUTES JUIS



MIPUTOTOBJICHUS OTIPEICTICHHON MacChl MM 00bEMa PacTBOpa € 3aJIaHHON KOHIIEHTpalen (MaccoBOM, MOJISIPHOM, MOJISUTHHOM ).

Brruucnenue MaccoBoil 1011 paCTBOPEHHOTO BEUIECTBA B PACTBOPE MPHU JOTOIHUTEIBHOM BBEAEHUHU BObI MU TBEPAOIO BEIIECTBA.

3ajaun Ha ONpeIEeTICHUE MAaCCOBOM 10U PACTBOPEHHOTO BEIIECTBA B PACTBOPE, MMOIYUYEHHOM IIOCJIE CMEIIMBAHUS PACTBOPOB PA3IUYHON KOHIIEHTPALIUH.
Brruncnenue MaccoBoi 10JIM paCTBOPEHHOT'O BEIIECTBa, 00Pa30BABIIETOCS B PE3yJIbTAaTe B3aMMOACHCTBUS PAaCTBOPEHHOT'O BEIIECTBA C BOJIOM.
Kpucrannoruaparsl. OnpeaenieHrne MacCOBOW J10JIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE, MOJIYYEHHOM IIPU PACTBOPEHUHU KPUCTAJIIOTUIpaTa.
PactBopuMocTs BemecTB. HeHachIeHHBIN, HACHIICHHBIN, IEPEHACHIILEHHBINA PACTBOP.

Pemenue 3a1a4 ¢ HCTONB30BAaHUEM JIAHHBIX O PACTBOPUMOCTH BellecTB. PacueTsl Ha OCHOBE MCTOIB30BaHUs TPAUKOB PACTBOPHUMOCTH.

Crioco0sl pelieHus 3a1a4 Ha paCTBOPHI C TOMOIIBIO PUCYHKA «CTaKaHay.

OnpeneneHne Macchl KPUCTAIUIM30BABILIETOCS BEIIECTBA B PE3YJIbTaTEe OXJIAXKACHUS PacTBOpA.

Ompenenenue coctaBa 00pa3yroIICCs COJH.

Omnpenenenre coctaBa CMeCH 00pa3yIOIIUXCsl CPEAHUX U KUCIIBIX COJIEH.

Brruncnenue maccsl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIIM OJTHO U3 PEarrpyoNUX BEIIeCTB 1aHO B N30BITKE: BEIIECTBO, B3ATOC B
M30BITKE, HE PearupyeT ¢ MPOTyKTOM PEaKIIUU

Brruncnenue maccsl (00beMa, KOJMUECTBA BEUIECTBA) MPOAYKTA PEAKLIUH, €CIIH OJTHO U3 PEarupyroInX BEIIECTB JaHO B U30BITKE: BEIIECTBO, B3STOE B
M30BITKE, B3aUMOJICHCTBYET C IPOAYKTOM PEaKIIHH

PacdeTsl M0 M3MEHEHUIO MAacChl METAUIMYECKOW TUIACTUHKH, MOTPY>KEHHON B PAaCTBOP COJIM

3anaun, CBI3aHHbIE C BBIYMCICHUEM MacCOBOM JOJH BEIIeCTBA B 00pa30BaBIIEMCs PacTBOPE.

Omnpenenenne MaccoBoi (00BEMHOI) TOIM BBIXOAA MPOAYKTOB PEaKIIMU B MHOTOCTaIUHHBIX MTPOIIECcCax.

DIEeKTpoIN3 pacCTBOPOB U pacIuiaBoB coJied. [IpakTuueckoe NpUMEHEHHE IEKTPOIIN3a JAJIs TOTYYEHHUS ET0YHbIX, EJT0YHO3EMEIbHBIX METAIIIIOB U
AITIOMUHHSL.

Pacuernble 3amaun no Teme “ONEKTPOIU3 PacTBOPOB M PACIUIABOB AJIEKTPOJIUTOB .

3ajaun Ha XMMUYECKUE MPEBPAIICHUS C YYaCTUEM CMeCel HEOPraHUUECKUX BEIECTB.

Omnpenenenne cocraBa CMECH, IOJIYYEHHON IPHU HEMOJHOM DAa3IOkKEHHMM MCXOJHOTO BELIECTBA.

Omnpenenenue cocraBa CMeCH, BCE KOMIIOHEHTBI KOTOPOW B3aUMOJEHCTBYIOT C YKa3aHHBIM PEAareHTOM.

Omnpenenenue cocraBa CMeCH, KOMIIOHEHThI KOTOPOI BEIOOPOYHO B3aUMOACUCTBYIOT C YKa3aHHBIM PEareHTOM.

Pemennie koMOMHUPOBAHHBIX 33724



TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O ITPE/IMETA «Peiienne HeCTAHAAPTHBIX 32124 10 XMMHUID»

10 kaace
Ne Ha3Banue pasaena/TeMsl KosmnuecTBo 4acoB, 0TBOAUMBIX DopMbI U METOAbI KOHTPOJIA
n/n HA OCBOCHHUE TeMbI
IMucsMeHHBII OTYET O NPOAETaHHON
1 ['omoutorus, uzoMepus U HOMEHKJIATypa 2 pabote, GpOHTANBHEIH OTpOC,
OpPraHMYCCKHUX BCIICCTB WHJVMBHUIYaJIbHBIA OMPOC
ITrcbMeHHBIN OTYET O MPOACIAHHON
2 3amaun Ha BBIBOJ XUMHUYECKUX (hopmyI 5 pabore, ponTanbHbIl onpoc,
WHIUBHYaJIbHBIH OIPOC
IIrcbMeHHBIN OTYET O MPOACIAHHON
3 3ajaun Ha CMECH OPTaHUYECKHUX BEIECTB 2 pabore, q’pOHTaHB}*H“ Ompoc,
WHIUBHIYaJIbHBIH OMPOC
IMucsMeHHBIH OTYET O NPOETaHHON
4 Brrunciienus no ypaBHEHUSIM XUMUYECKHUX 9 paBoTe, )pOHTANLHEL OIPOC
peaKHI/Iﬁ C Y4aCTHUEM OPraHUYCCKUX BCIICCTB I/IHILMBI/IL[yam,HLIﬁ onpoc
[IrucbMeHHBIN OTYET O MPOACIAHHON
5 KayecTBeHHBIE peakliii B OPraHMYECKOU XUMUU 7 pabore, pponTanbHlii orpoc,
WHIVBHIYaJIbHBIH OIPOC
IMucsMeHHBII OTYET O NPOAETaHHON
6 I'eneTnyeckas cBsI3b MCXKAY KJIaCcCaMU OpTaHUYCCKUX 4 paboTe, (pOHTAIBHBII OIPOC
BEIIECTB WHJVMBHUIYaJIbHBIA OMPOC
ITrucbMeHHBIN OTYET O MPOACIAHHON
7 OKHUCIINTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUU B 5 paGoTe, hpoHTATBHBI OMPOC

OPraHU4YeCKON XUMHUH.

I/IH,HI/IBI/I[lyaJILHHﬁ OIpocC

Hroro

34




TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O ITPE/IMETA ««Pemienue HeCTAHAAPTHBIX 32124 110 XUMUMN»

11 kaace
Ne Ha3Banue pasaena/TeMsl KosanuyectBo yacos, DopMbI U METOAbI KOHTPOJIA
n/n OTBOJIHMMBIX Ha OCBOCHHE
TeMbI
Brluncnenus 1o TepMOXUMHUYECKUM YPABHEHUSIM PEaKLIUi IIncbMEHHBINM OTYET O MPOJAETIaHHON
34 pabore, GpoHTATBHBIN OIIPOC,
VHIUBUYAJIbHBIN OIPOC,
2. Pemenue 3anay no teme « CKOpOCTh XMMUUECKHUX PEAKIIMM. @OpoHTAIBHBINM 0IIPOC,
XHUMHUYECKOE PABHOBECHEY 24 WHIUBUYaTbHBIN OMPOC,
TeMaTh4ecKas KOHTpoJbHas paboTta
3. Pemenue 3anau mo reme «PacTBopenue kak GU3NKO-XUMUYECKHMA [IncbMeHHBIN OTYET O MPOJIETaHHON
nporecc. PactBopbi» 14 pabote, ppoHTAIBHEII Ompoc,
WHJUBHIyJIbHBIN OIIPOC,
4. Brrunciienus no ypaBHEHHSIM XUMHYECKUX PEAKITUH. [InCceMEHHBIN OTUET O MPOAEIIAHHOMN
14 pabore, GpOHTANBHBIN OIIPOC,
WHJVBHTyaJIbHBIA OIIPOC
5. Pemrenue 3a1au Ha BEIYMCIICHUE MacChl (00beMa) KOMIIOHEHTOB [ICbMEHHBIN OTUET O MPOACIIAHHOMN
cMecHu 74 pabote, ppoHTANBHBIHI OMpOC,
WHVBHTyaJIbHBIA OIIPOC
Hroro 344




IHOYPOYHOE IIVTAHUPOBAHMUE 10 KJIACC (1 4yac B HeaeJ110)

Ne i/ | Tema | JaTa 3aHsaTus
Tema 1. Tomonozus, uzomepus u HOMEHKIAMYpPA OP2AHUYECKUX sewecms (2 yaca)
1 Homenkiiatypa opraHmueckux BeIIeCTB.
2 Buasl uzoMepun: cTpykTypHas U pOCTPaHCTBEHHAS.
CocraBiieHre CTpyKTypHBIX (POpMYJI H30MEPOB, HOMEHKIIaTypa OPraHUYECKUX BEIIECTB.
Tema 2. 3a0auu na 6v1600 xumuueckux gpopmyn (3 u.)
3 MaccoBasl 10J1s1 2JIEMEHTA B BEILIECTBE.
4 Pemenuie 3a1a4 Ha BBIBOJI XUMUUECKHX (DOPMYJI OPraHMUECKUX BEIIECTB.
5 Haxoxaenue hopMyIibl BelecTBa Ha OCHOBE 00X (hOPMYJI TOMOJIOTHYECKUX PSJIOB OPraHUIECKUX COCTMHEHUH.
6 OTtHOCHTENbHAS INIOTHOCTh T'a3000pa3HOT0 BEIIECTBA.
7 PacuerHble 3a1auu Ha BbIBOA OPMYJI OPraHUYECKUX COSTMHEHUHN MO MPOIYKTaM CrOpaHusl.
Tema 3. 3a0ayu na cmecu opeanuueckux sewecms (2 u)
8 OnpeneneHne cpeIHel MOJISIPHOM Macchl ra30BOM cMecu. BrIunciieHre cocTaBa ra3oBoi CMECH.
9 Brluncienue cocraBa ra3oBoii cMecH Ha OCHOBE COCTABJICHHH anreOpanyecKux ypaBHEHHH.
Tema 4. BoiuucneHus no ypasHeHUusam XUMU4ecKux peaxkyuii ¢ yuacmuem op2anudeckux eeujecms (9 1)
10 3ak0oH 00bEMHBIX OTHOIICHUH Ta30B.
11 Pemenune 3a1a4y Ha onpeesieHne o0beMa raza, y4acTBYIOIIETO B peakiinu. MoJIbHbIE OTHOIICHUSI PearupyIONINX BEHIECTB.
12 [TonsTus: W30BITOK W HEAOCTATOK. BwrumcieHwe macchl (00beMa, KOJIMYECTBA) MPOAYKTA PEAKIMH, €CIU OJHO W3
MCXOJHBIX BEIIECTB, B3ATOEC B H30BITKE.
13 [ToHsITUSA: TEOPETUUECKUI M TPAKTUYECKUN BBIXOJ TPOTYKTA PEAKIINH.
14 Pemrenue 3a1a4 Ha BBIYMCIICHUS], CBSI3aHHBIE C MCIIOJIb30BAHUEM MOHSITUS «BBIXOJ MPOAYKTA PEAKIIUNY.
15 PacueTsl MacCOBOM JOJIM BBIXOJA MPOAYKTA PEAKIIMU YTIIEBOJIOPOJIOB.
16 PacueTrsl MacCOBOM [10JIM BBIX0/1a ITPOAYKTA PEAKLIMKU KUCIOPOAOCOACPKALIUX COCAUHEHUN.
17 Brruncnenue macchbl (00beMa, KOJIMYECTBA) MPOAYKTA PEaKIIUU, €CIIM MCXOIHbBIE BEIIECTBA COJIEPKUT MIPUMECH.
18 PacueTsl, cBsI3aHHBIC C PA3TUYHBIMH CIIOCOOAMH pEIIEHUS 3a/1a4.
Tema 5. Kauecmsenuvie peakyuu 8 opeanuyeckoli xumuu (7 4)
19 [IpakTHKyM 1O pEIICHUIO0 KAYECTBEHHBIX 3a]1a4.
20 KauecTBeHHbIE peaklK Ha YIJIEBOJIOPOIBI.
21 KadecTBeHHBIC peakiiy Ha PYyHKIIMOHATBHBIE POM3BOIHBIE YTJIEBOI0POIOB.
22 KayecTBeHHBIE peakliMi Ha KMCIOPOACOAECPKAIINE OPraHUYECKHUE COSTMHEHUS.
23 KauecTBEeHHBIE PEAKIIMHU HA a30TCOAEPIKAIINE COEIUHEHUSI.
24 Penienue sKkCnepuMeHTAIbHBIX 33]1a4 Ha ONPEACICHUE BEIIECTB.
25 Pemenue skcnepuMeHTAIbHBIX 3334 Ha ONPEACIICHUE BEIIECTB. BBINOJIHEHNE 3a1aHU.

Tema 6. [ enemuueckas c6:a3b MedHcOy KIAccamu opeanuyeckux seujecms (4 4.)




26

['eHeTH4ecKas CBSI3b MKy KIacCaMH YTJIEBOJIOPOJIOB.

27 ['eneTnueckas CBsI3b MEXKY KJaccaMy KUCIOPOACOIEpKAIUX OPraHUYECKUX BELIECTB.
28 CocTaBjieHHEe U pEIICHHE IIENOYEK MPEBPAIICHUN MEXK]TY KJIacCaMU KUCIOPOICOAEPKAIINX OPraHUYEeCKUX BEIECTB.
29 CocrapieHue U pelIeHre EeNoYeK MPeBpalieHud MEeKy KilaccaMy KUCIOPOCOAEPKAIINX OPraHuYECKUX BEIIECTB.
BrinosiHeHHE 3a1aHUN.
Tema 7. OkuciumenbHO-60CCMAHOBUMENbHBIE PEAKYULU 8 OPSAHUYECKOU Xumuu (5 1)
30 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIMI B OPraHUYECKON XUMHH.
31 Mertoa 37eKTpOHHOTO OajlaHca.
32 CocraBiieHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJJOM MOJYpPEaKIui.
33 CocTtaBieHre YpaBHEHUN OKUCIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIM METOAOM NOJIypeakiuid. BeimojiHeHNE 3a1aHui.
34 Pacu€Thl 0 ypaBHEHUSIM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN.




HOYPOYHOE INVTAHUPOBAHMUE 11 KJIACC (1 4yac B HeaeJ10)

Ne HasBanmue pa3sneia, reMa ypoka Jara 3aHaTHA
n/n
Tema 1. Bviuucnenus no mepmoxumMuieckum ypasHeHusm peaxyuii (3 waca)
1. | TerutoBbie 3¢ heKThl XUMUYECKUX Peakiiuid. TepMOXUMHUYECKHE YpaBHEHHUs. PacueTsl Mo TepMOXUMHYECKUM YPaBHEHHSIM.
2 Brruncnenue temioBoro 3¢ dexTa peakiinu no TeIioTaMm 00pa3oBaHus PearnpyONUX BEIIECTB U MPOIYKTOB PEaKIIHH.
Pacuet sHTaNBNMM peakiuu. PacyeT n3MeHEHUs SHTPONMH B XUMHYECKOM Tpoliecce. Pacuer n3menenust snepruu [ ndoca
3. | peakuumu.
Tema 2. Pewenue 3a0au no meme « CKopocmov xumuieckux peaxyuti. Xumuuecxkoe pagnogecuey (2 uaca)
4 CKOpOCTh peakiuy, e 3aBUCUMOCTh OT Pa3lUYHbIX (PAaKTOPOB. 3aKOH MEHCTBYIOMUX Macc. TemmepaTypHBbIii
" | koabdunment. Ypasuenue Bant-I'odda.
5 Xumudeckoe paBHoBecre. CMeleHNe XUMUIECKOTO PAaBHOBECHSI MO/ IEHCTBUEM Pa3INIHBIX (PAKTOPOB: KOHIICHTPAIHH
" | peareHTOB MJIU IPOAYKTOB PEAKIMH, JABJICHHUS, TEMIIEPATYPHL.
Tema 3. Pewenue 3a0au no meme «Pacmsopenue kax gusuxo-xumuueckuu npoyecc. Pacmeopwry (11 uacos)
6 Hctunnpie pacTBophl. PacTBopeHne kak pusnko-xumudeckuii mporecc. CrocoObl BRIpaKeHUsT KOHIICHTPAIIUHA PACTBOPOB:
MaccoBast 10Jisl PACTBOPEHHOI'O BEUIECTBA, MOIAPHASL U MOTANbHASL KOHYEHMPAYUU.
7 Tump pacmeopa u mumposanue.
Pacuer Maccel nin o6beMa paCTBOPEHHOIO BEIIECTBA U PACTBOPUTEIS AJIsl IPUTOTOBJICHHSI ONIPEIETICHHON MacChl N
8 o0BbeMa pacTBopa ¢ 3aJaHHOM KOHIIEHTpauuel (MacCOBOM, MOJISIPHOM, MOJISUITEHOM).
9 Brruncnenme MaccoBoii 10711 pacTBOPEHHOTO BEIIECTBA B PACTBOPE MPH TOMOIHUTENFHOM BBEIEHUN BOJABI HIIK TBEPIOTO
BELIECTBA.
3aaun Ha onpezesieHue MacCoBOIl 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE, MOTYYECHHOM MOCIIE CMEIINBAHUS
10 | pacTBOpPOB pa3IUYHON KOHIEHTpAIIH.
Brruncienne MaccoBoOi 10 pacTBOPEHHOTO BEIIECTBa, 00pa30BaBIIETOCs B PE3yIbTaTe B3aUMOICHCTBUS PACTBOPEHHOTO
11 | BemectBa c BOJIOH.
12 Kpucramnoruapatel. Onpenenenrne MacCoBOM 10JIM paCTBOPEHHOTO BELIECTBA B PaCTBOPE, MOJIYYEHHOM MIPU PACTBOPEHUH

KPUCTAJJIOTHIPATA.

13

PactBopuMocTh BeniecTB. HeHachIeHHBIN, HACHIIIEHHBIN, IEPEHACKIIIIEHHBII PacTBOP.




Pemrenne 3aaa4 C UCIIOJIb30BAHNEM JaHHBIX O PaCTBOPUMOCTH BCUICCTB. PacdeTsl Ha OCHOBE MCITOJIL30BAHHUS Fpa(l)I/IKOB

14 | pactBOpUMOCTH.
15, Crioco0sblI penieHus 3a/1a4 Ha PacTBOPHI C IIOMOIIBI0 PUCYHKA «CTaKaHay.
16 OrnpezeneHre Macchbl KPUCTAUTM30BABILIETOCS BEIIECTBA B PE3YJIbTATE OXJIAXKIECHUS PACTBOPA.
Tema 4. Boiuucnenus no ypaguenuam xumuueckux peaxyui. (11 yacos)
17 | Onpenenenne cocTaBa 00pa3yIOMEHCs COH.
18 | Onpenenenue cocraBa cMeCH 00pa3yIOIMMUXCs CPEAHUX U KUCIIBIX COJICH.
19 Brrancnenue macchbl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKINH, €CITH OJHO U3 PearupyroluX BEIIECTB 1aHO B
n30bITKE: BEIIECTBO, B35ITOE B U30BITKE, HE pearupyeT ¢ MPOyKTOM peakluu
20 Brruncnenue macchbl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIINH, €CIIH OJHO U3 PEarupyroInX BEIIeCTB IaHO B
n30BITKE: BEIIECTBO, B35ITOE B M30BITKE, B3aUMOJICHCTBYET C IPOAYKTOM PEaKIHH
21 | PacyeTsl 10 N3BMEHEHHUIO MACChl METAINIMYECKOM TUIACTUHKU, OTPY>KEHHOW B PACTBOP COJIH
22 | PacyeTsl 10 M3BMEHEHHUIO MACChl METAINIMYECKOM TUIACTUHKHU, TOTPY>KEHHOU B pacTBOp coiu. Pemenue 3anau.
23 | 3amaum, CBA3aHHBIC C BBIYMCICHUEM MACCOBOM JIOJIHM BEIIECTBA B 00pa30BaBIIEMCS] PACTBOPE.
24 | 3amaum, cBsI3aHHBIC C BBRIUMCICHHEM MAaCcCOBOM JIOJM BEIIECTBA B 00pa30BaBIIEMCs pACTBOPE.
25 | Onpenenenre MaccoBOM (00BEMHOI) JTOJIM BBIXO/1a MMPOAYKTOB PEAKIIMH B MHOTOCTaAMIHHBIX MTPOIIECCAX.
2 DIIEKTPOIN3 PaCTBOPOB U paciiaBoB coieil. [IpakTuyeckoe npuMeHEeHUE 3JIEKTPOIN3a ISl OTYyUYEHHUS IEJTOUHBIX,
IeJI0YHO3EMENbHBIX METANIOB M AJTFOMUHUSL.
27 | PacuerHble 3aauu 10 TeMe “DIEKTPOJIM3 PACTBOPOB M PACIIABOB AIEKTPOJIUTOB .
Tema 5. Pewenue 3a0au Ha ebluucierHue maccovl (00vema) KOMnoHenmos cmecu (7 4acos)
28 | 3agaun Ha XUMHYECKHE MPEBPAIICHUS C YHACTHEM CMECE HEOPraHUYECKHUX BEIIECTB.
29 | OnpeneneHue cocTaBa CMECH, IOJTYUYEHHON TP HEMTOJIHOM Pa3JI0KEHUHU UCXOIHOTO BEIIECTBA.
30 | OnpeneneHrie cocTaBa CMECH, TOJTYUYEHHOW MTPY HEMOJIHOM Pa3i0KEeHUU UCXOJHOTO BEIIECTBA.
31 | OnpeneneHue cocTaBa CMECH, BCE KOMIIOHEHThI KOTOPOW B3aUMOJEHCTBYIOT C YKa3aHHBIM PEareéHTOM.
32 | OnpeneneHue coctaBa CMECH, KOMIOHEHTBI KOTOPOM BHIOOPOYHO B3aMMOACHCTBYIOT C YKA3aHHBIM PEarcHTOM.
33 | Ompenenenue cocTaBa CMeCH, KOMIIOHEHTBI KOTOPOH BBIOOPOYHO B3aMMOACHCTBYIOT C YKa3aHHBIM PEAareHTOM.
34 | Pemenne KOMOMHHUPOBAHHBIX 33724




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

INa6puensu O.C., OctpoymoB WN.I'., [Tonomaper C.1O. Xumus. 10 kinacc. YueOuuk. YrimyoOneHHbiit ypoBens, "M3natenscTBo "[IpocsemnieHue.
C.A. Ily3akos, H.B. Mamnuna, B.A. TTonkos Xumus 11 knace yrinyonennsiii yposess "U3narensctBo "[IpocBenienue.

METOAUYECKHUE MATEPHUAJIBI IUIS1 YYUTEJIA

. O.C. T'abpuensn, I'.T". JIpicoBa «Xumust Metonuueckoe mocodre — 6a30BbIid ypoBeHb» - M.: JIpoda 2022 rog.

. O.C. T'abpuensnu, N.I'. OctpoymoB, «O01mas xuMust B TeCTax, 3aja4dax, ynpakaenusx. 11 kmace» — M.: [Ipoda, 2023 rog.

. O.C. I'abpuensn, I1.H. bepeskun, A.A. YmakoBa «Xumus 11 xnacc: KoHTponbHbIe U ipoBepoyHbIe paboThl K yaeOHUKY». — M.: Ipoda, 2021 r.
. O.C. T'abpuensn, I'.I". JIsicoBa, A.I'. BBenenckas «Xumus 11 knace: Hacronbhas kaura ans yuurens». Yacts 1 — M.: poda, 2019 rog.

. O.C. I'abpuensn, I'.T". JIpicoBa, A.I'. BBenenckas «Xumus 11 knacc: HactonbHast kaura s yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.

. O.C. I'abpuensn, [1.B. Pemeros, .I'. OctpoyMoBa «3a1auu o XUMHH U CITOCOOBI UX pereHus» - M.: «JIpoday, 2021ro.

. B.I'. JlenuncoBa «Xumus 11 knace noypounsie miansl o yueonuky O.C. I'abpuensna, I'.I'. JIpicoBoit» - Bonrorpan» Yuurens 2018roz,.

. M.A. Ps6oBa, Y .1O. Hesckas, P.B. JIuako «Tectsl mo xumuu 11 kaacey», - M.: Dk3amen, 2019r.

9.0.C. I'abpuensn, U.I'. OctpoymoB «XuMu4eckuii skcepuMenT B mmkode 11 kmacey; - M.: JIpoda. —2019 roz.

0 I N N B W A

HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru 'azera « Xumusi» 1 cailT 1uia yuutens «5 uay Ha ypoK XUMHHI»

http://him.1september.ru Enunas xomnekuus LOP: I[IpenmerHas komnekuus « XuMHEsD

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4HbIe sKcriepuMeHTHI: XuMusi. Komnekius Pocecniickoro o6meo6pazoBaTensHOr0 opTasia
http://www alhimik.ru Bcepoccuiickast onumnuaa mkoJIbHUKOB 110 XUMHH

http://chem.rusolymp.ru Opranndeckas XuMus: JIEKTPOHHBIN YUYCOHUK SISl CPETHEHN TITKOJTBI
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