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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo XMMHHM Ha YPOBHE CpeIHEro olImiero oopa3zoBaHus pa3zpaboTaHa Ha OCHOBE
@OenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (QenepanbHOi 00pa3oBaTeNbHOW MPOTPaAMMBbl CPEIHETO
obmero oo6pazoanusi (POII COO), npencraBieHHbIX B DeaepalbHOM TOCYAAPCTBEHHOM
obpaszoBatensHOM cTtangapte COO, ¢ yuérom Konuenmum mperonaBaHus y4eOHOTO NpeaMera
«Xumusi» B 00pa3oBaTesIbHbIX opranusanusx Poccuiickoit @enepaiuu, peaan3yroluX OCHOBHbBIE
o0pa3oBareyibHbIE MPOTrpaMMbl, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUS BOCIHUTAHUS B
Poccutickoit @eaepannu Ha nepuon a0 2025 rona» (Pacnopsokenne IIpaBurenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJX00B K pa3paboTKe MporpamMMbl [0 XUMHHU, K ONPEACTICHUIO O0IIel CTpaTeruu
00y4eHHs, BOCIIUTAHUS U Pa3BUTHsI OOYUAIOLIUXCSA CPEACTBAMH y4eOHOro mpeaMeTa «XUMHUs» IS
10-11 kmaccoB Ha 0a30BOM YPOBHE COCTaBMJIM KoOHIeNTyaiabHble mosioxkeHus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNIel, COJEp)KaHUs, Pe3yIbTaToB OOydeHUs U TPeOOBaHWI K ypPOBHIO
MOJITOTOBKU BBIMTYCKHHUKOB.

[IporpaMma 371€KTUBHOTO Kypca npeaHasHadeHa it yuammxcs 10 kinacca u paccynTana Ha
68 yacoB. DJEKTUBHBIN KypC MPEACTaBIEH B BUJE MPAKTUKyMa, KOTOPBIA MO3BOJIUT BOCIOJHUTH
npo0elibl B 3HAHUAX YYalUXCsl MO BOIPOCAM PEIICHUs 3aJaHHil pa3HbIX TUIIOB B OPraHUYECKON
XMMHUHU U HA4YaTh 1EJICHANPABICHHYIO MTOATOTOBKY K C/Jad€ UTOMOBOTO PK3aMEHA 110 XUMUH.

Pemrenue 3aganuii Mo opraHM4YECKO XMMHUU 3aHUMAET B XUMUUYECKOM 00pa30BaHUU BaXKHOE
MECTO, TaK KakK 3TO OJIMH U3 IPUEMOB OOYyUEHHUs, MOCPEICTBOM KOTOPOro odecrneunuBaeTcs Oosee
nIyOOKOe W TOJIHOE YCBOGHHE YYEeOHOro Marepuana 1Mo XUMUU. YTOObl HAYYUTHCS XHMHH,
U3YyYEHHE TEOPETUYECKOro MaTepuana JOKHO COYETaThCs C CHUCTEMaTHYEeCKUM HCIOJIb30BaHUEM
pellieHuss pa3InyHbIX 3a/a4y. B IIKOJIbHONM IporpamMme CyIIeCTBYET SMU30JMYECKOE BKIIOYEHHE
pacueTHBIX 3a7ad B CTPYKTYPY YpOKa, YTO CHHUXAET IUAAKTHYECKYIO POJIb KOJMYECTBEHHBIX
3aKOHOMEPHOCTEH, U MOYKET MPUBECTU K TOBEPXHOCTHBIM MPEICTABICHUSIM Y YUAIIUXCS O XUMH3ME
mpoueccoB B mpupoie, TexHuke. Co3HATEIbHOE HM3yYEHHE OCHOB XHUMHUU HEMBICIUMO 03
MOHUMAHUS KOJIMYECTBEHHON CTOPOHBI XUMUYECKHX MTPOIIECCOB.

Pemenue 3amau comeiicTByeT KOHKpPETHU3AIMM U YIPOUCHUIO 3HAHUM, Pa3BUBAET HaBBIKU
CaMOCTOSITENIbHOM paldOThl, CIYXKHUT 3aKpEIUICHHIO B MAMITH YYallUXCsl XMMHYECKHX 3aKOHOB,
TEOpUN M BAKHEHUIIWX MOHATHI. BhIMoiHEeHWE 3a7a4 pacIMpsieT KPyro3op y4yauuxcs, MO3BOJSET
YCTaHABIMBATh CBSI3W MEXAY SBICHUSMHU, MEXKAY MPUUYUHON W CIEACTBUEM, pa3BUBAEeT YMEHUE
MBICJIUTh JIOTUYECKH, BOCIIUTHIBAET BOJIO K MPEOJOJIEHUIO TPYAHOCTEH. YMEHUE pemaTth 3aJayi,
SBIISIETCS OJHUM U3 TIOKa3aTeNel YPOBHs Pa3BUTHSI XUMUYECKOTO MBIIUICHHS YYaIUXCsl, TITyOHHBI
YCBOGHHUS UMHU y4eOHOTO MaTepuana.

OCHOBHBIM TpeOOBAaHMEM K COCTABJICHHUIO WM OTOOPY 3ajad SBISETCS UX XUMHUYECKOE
coJiepykaHue, YETKOCTh POPMYIUPOBKH U JOCTYITHOCTh YCIOBHS 337a4H, UCIOIb30BaHUE B YCIOBUU
3a/la4M CBEJIEHUH MPAaKTUYECKOT0 XapaKTepa.

CrpykTrypa 3aHsATHs BKJIIOYaeT cienyromue (Gopmbl  pabOThl:  MPOBEPOYHBIE U
caMoOCTOsITeNIbHbIE pabOThl B TECTOBOW (hopme, COCTaBIEHHE TECTOBBIX 3aJaHUI YJalUMUCH,
COCTaBIIEHHE AalTOPUTMOB 3a/ay, COCTaBJICHHE ¥ 3alluTa aBTOPCKUX 3alady M IemoYeK
MIpEeBpaICHHSI.

I naenvim naznavyenuem JAHHOTO Kypca SIBISETCS:

- COBEPIICHCTBOBAaHWE IOJATOTOBKH YYAIIUXCS C TOBBIMICHHBIM YPOBHEM MOTHBAIUU K
U3YYCHHUIO XUMUH;

- CO3HATeJIbHOE YCBOEGHHE TEOPETHYECKOr0 MaTepHaja MO0 XMMHUHU, YMEHHE HCII0JIb30BATh



OpH  PEIICHWH 33aJa4 COBOKYITHOCTh MPHUOOPETEHHBIX TEOPETUYSCKUX 3HAHHMA, pa3BUTHE
JIOTUYECKOTO MBINUICHHS, TPUOOPETEHNE HEOOXOAMMBIX HaBBIKOB PAOOTHI C TUTEPATYPOA.
L]enw xypca:
O6o001ieHne, cuctemMaru3alys, pacuiipeHue u yriayoieHne 3HaHUM yJaluxcs 1o paszaenam
OpraHUYecKOi XUMHUU; (HOPMUPOBAHHME HABBIKOB PEUICHUS 33/1a4 M0 XUMHH PA3JIMYHBIX THIIOB.
3aoauu:
1. CoBeplieHCTBOBAaHME 3HAHUW O THUIIAX PACUYETHBIX 3a/lad U AJTOPUTMAX MX PELICHUs B
OPraHU4YEeCKON XUMHH.
2. Pemenue pacueTHBIX 3a7ja4 NOBBILIEHHOMN CII0KHOCTH.
3. ®opMHpPOBAHUE HABBIKOB MCCIIEIOBATEIBCKON AEATEIHHOCTH.
4. ®opmupoBaHue MOTPEOHOCTH B MPUOOPETEHUH HOBBIX 3HAHUN M CIOCOOAX MX MOJTYYCHHS
yTeM caM00Opa30BaHusl.
5. IToaroToBka K ciade eJMHOTO TOCynapcTBeHHOro dk3aMmeHa (EI'D) mo xumun.

3HaHI/I$[, YMCHUA U HABBIKH, d)ODMI/IDVGMBIe 3JICKTUBHBIM KYPCOM.

B pesynomame npoxooicoenuss npoepammel 91eKmMueHo2o Kypca:
Yuawuecs oonocnol sHams:

e XUMHUYECKHE CBOMCTBA KJIACCOB OPTAaHUYECKUX COCITUHEHUN;

e [IpusHaku, ycioBUsS U OCOOEHHOCTH XUMHUYECKHX PEaKIHi B OpPraHU4eCKON XUMUU;
e HomMmeHknarypy opraHn4ecKux COeAMHEHUH;

e ANTOPUTMBI pelIeHUs 3a/1a40a30BOT0 U MOBBIIIEHHOTO YPOBHS CIIOXKHOCTH.

Yuaw;uec;z OO0IJICHDL ymeniob.!

e [Ipou3BOAHTH pacyeTsl 1o (GopMyiaM U ypaBHEHUSIM PEaKLnii;

e [Ipou3BoauTh pacyeThl Ha ONPEECICHUE KOMIIOHEHTOB CMECH;

e [Ipou3BOAUTH pacyeThl Ha onpeeneHne GopMyi CoeUHEHMIH;

e PackpsIBaTh reHETHYECKHE CBSI3M B OPIrAHUYECKON XMMHH;

e Pemare 5kCiepUMEHTANIBHBIE 33]1a4H 110 OPraHUYECKON XUMUU;

e (CaMOCTOATENBHO CO3AaBaTh aJITOPUTMBI PELICHUS 3a/1ay;

e  OcCymecTBIATh EPEXO OT OAHOIO KJIacCa OPraHNYECKUX BELIECTB K IPYTrOMY;

e lcnonp3oBaTh 001IME PUEMbI PaOOTHl ¢ TECTOBBIMU 3a/JaHUSAMU  PA3JIMYHON CIOXKHOCTH,
OPUEHTHPOBATHCS B IPOrpaMMHOM MaTepualie, yMeTb YeTKO ()OpMYIMPOBATH CBOU MBICIIH;

e [lonb3oBaTbCcsl  pa3iIUYHBIMU ~ MOCOOMSMHM,  CIpaBOYHOM  smrteparypod, WHTepHer-
HUCTOYHHKAMU.

COJAEPKAHUE DJIEKTUBHOI'O KYPCA
«Mup opraHn4ecKux BelecTB»
(Xumus. 10 kaacc)

BBenenue. (1 yac)

[IpaBuina TeXHUKH 6€30MAaCHOCTU. XUMHS YIIIEPOAa U €ro MPOU3BOIHBIX.

Tema 1. Teopusi cTpoeHHs1 OPraHUYECKUX COCIMHEHH. (2 yaca)

OcCHOBHbBIE TOJIOKEHHUS TEOPUM XHUMHUYecKoro cTpoeHus. CocTaBiieHHe T'OMOJIOTOB,
W30MEpPOB, CTPYKTYPHBIX (OpMysn MmO Ha3BaHUSAM BemiecTB. [IpMHIMIBI MOCTPOCHHS HAa3BAHUN
OpTraHU4YC€CKUX BCIICCTB



Tema 2. YraeBogopoasl. (21 yacoB)

XUMHUYECKHE CBOMCTBA aJIKAaHOB, aJKEHOB, AJIKMHOB, aTKaIUCHOB, O€H30/1a; KAYeCTBCHHbIE
peakluuy, M30MEpHUs, HOMEHKJIATypa YIJIeBOAOPONOB. X mNprHMeHeHHe Ha OCHOBE CBOWCTB.
Bbruncnenune koaudecTBa M30MEPOB, HaXOKJIE€HUE (OPMYJ BEIIECTB MO HU3BECTHBIM MAacCOBBIM
JIOJISIM WJIK NIPOAyKTaM cropanusi. COCTaBJI€HHUE U PELIEHUE T€HETUYECKUX LIENOYEK Pa3HbIX BUOB.

Tema 3. Kucjiopoacoaep:kaimue opranndeckue coequnenus. (16 yacon)

XUMHUYECKHE CBOMCTBA, KAUECTBEHHBIEC PEAKIINHN, UMEHHBIC PEAKIIMU CIIUPTOB, albJACTUIOB U
KETOHOB, KapOOHOBBIX KHUCIIOT, )eHOJIOB. BiMsiHUE CTPOEHUS HAa XUMHUYECKHE CBOWCTBA BEIIECTB.
Brrurcnenue KomudecTBa M30MEPOB, HaXOXkJAeHHWE (OPMYIN BEIIECTB MO H3BECTHBIM MAaCCOBBIM
JIOJISIM WJIM MIPOJIyKTaM cropanusi. COCTaBJICHHE U PEIICHUE TeHETUYECKHUX LIETTOYEeK Pa3HbIX BUJIOB.

Tema 4. Opranuyeckue BelecTBa KJIeTKU. (6 yaca)

XKupsl, yrneBoawl, cioxHble 3Gupbl, Oenku. BpluncaeHne KolMyecTBa HM30MEPOB,
HaxoXxJaeHue (OpMysl BELIECTB IO H3BECTHBIM MAaCCOBBIM JOJSM MM MPOJYKTaM CrOpaHusl.
CocraBiieHHE U PEIICHNE TEeHETUYECKUX LEMOYEK Pa3HbIX BUJIOB.

Tema 5.A30Tconepxainue opraHudeckune coequHeHus. (4 yaca)

AMWHBI, aMUHOKHUCIIOTBI, OCJIKM, HYKJICHMHOBBIC KHUCJIOTHI. PerieHue 3amad Ha BBIBOJ
¢dbopmyIbl BemecTBa. Pemenre reHeTHYecKux 1enoyex.

Tema 6.[1otumepsl. (1 1yac)

BricokoMonekyspHbie OpraHUYECKUE COCIMHEHUSI. CocraBnenue peakuuit
nojMMepuszanuu. Penenue 3a1ad no ypaBHEHUSIM XUMUYECKON peaKuu )i IOJIUMEPOB.

Tema 7.Pemenne sxcrniepuMeHTAJbLHBIX 32124 110 OPraHUYeCKO XMMHUM.
(3 uaca)

Pemrenue skcrniepruMeHTANIbHBIX 337a4 HA PACIIO3HABAHUE BELECTB B OPraHMYECKOM XUMUHU.
[TpoBeneHne mMpakTUYeCKOW pabOTBI C TPUMEHEHWEM 3HAHUN KAvYeCTBEHHBIX pEAKIMH B
OpraHWYECKON XMMHUHU U METOJIOB KaU€CTBEHHOT'O aHAJIK3a.

Tema 8. Pemienne 3a1a4 NOBbIIIEHHOH CJI0KHOCTH. (2 4yaca)

Pemenne 3amaHuii NOBBIIIEHHOIO YpOBHA U3 MarepuanoB Eaunoro ['ocynapcTBeHHOTO
Ox3ameHa. Pa306op Hambonee CclIOXHBIX BOMpocoB. [loBTOpeHHE aNrOpUTMOB peEIIeHUs 3aaad
(TTOATOTOBKA K 3aYETY).

Hrorosoe 3ansitue (1 yac)

Hrorossle 3aueTsl 1o noayroausM. CocTaBlIeHHE M 3alllMTa aBTOPCKHUX 3aj]ay, LIETOYEK
MIpEBpaIICHHUS.

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yJlbTaTaM OCBOEHHS OO0yYarolMMHCS
IporpaMM CpeaHero oomero oopa3oBaHMsl (JIMYHOCTHBIM, METANPEIMETHBIM M IPEIMETHBIM).
HayuHo-meroanueckoil 0CHOBOH 11 pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IIPOrpaMM
CpeaHero o011ero oopa3oBaHus SBISETCS CUCTEMHO-ESTEIbHOCTHBIIN MOIXO/.

B coorBercTBHHM C CHCTEMHO-IEATENBHOCTHBIM IOAXOJOM B CTPYKTYpPE JUYHOCTHBIX
pe3yabTaTOB OCBOEHMS MIpeaMeTa «XUMUS» Ha YPOBHE CPEAHEro 00IIero oOpa3oBaHUs BbIJICICHBI
CJIEAYIOLINE COCTaBIISAIOIIHUE:

OCO3HaHHE OOYYaIOUIMMHUCA POCCHUMCKON TIpakJaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYue MOTUBALMU K 00YyUEHUIO;

L[eJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIEHUN JIMYHOCTH HAa OCHOBE KIFOYEBBIX



[EHHOCTEW ¥ UCTOPUUECKUX TPATUIUN 0a30BOM HAYKU XMMUHU;

TOTOBHOCTb M CIHOCOOHOCTh OOY4YalOIIMXCS PYKOBOJICTBOBATHCA B CBOEH JESATENbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMH, TPUCYIIUMHU  LEJIOCTHOM CHCTEME XHMHYECKOTO
0o0pa3zoBaHus;

HAJIMYUE TTPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYpPhl M CIOCOOHOCTH CTaBHUTh IIEJIM U CTPOUTH
YKU3HEHHBIE IJIaHbl.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUSI MpeAMETa «XUMHUS» JTIOCTUTAIOTCs B €AMHCTBE yueOHOU
M BOCIUTATEIbLHON JESATEIBHOCTH B COOTBETCTBHUM C T'YMaHUCTHUUYECKHUMH, COLIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH W HJI€AIAMUA POCCHICKOTO TPa)XTaHCKOTO OOIIecTBa,
OPUHATHIMEU B OOIIECTBE HOPMAaMHU U TpaBUJIAMH IOBEACHUS, CHOCOOCTBYIOUIMMH Ipolieccam
CaMOIIO3HaHHUs, CAMOPAa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUSI IMYHOCTH 00YYarOIINXCS.

JIMYHOCTHBIE PEe3yNbTAaThl OCBOCHUS MpeaMeTa «XUMUS» OTPakaroT cHOpPpMUPOBAHHOCTH
OTBITA [TO3HABATEILHON U MPAKTUUECKON EATEIbHOCTH O0YUYaIOIIUXCA 110 peaii3allii MPUHATHIX B
oO1iecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

OCO3HAHUs O0YYAIOIIMMUCS CBOMX KOHCTHTYIMOHHBIX MPaB U O0S3aHHOCTEH, YBaXXEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEJICTAaBICHUS. O COLMAIbHBIX HOpPMax M TMpaBWJIaX MEXJIWYHOCTHBIX OTHOIICHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH IEATEIHHOCTH NPHU CO3JAHUU YYEOHBIX MPOEKTOB,
pelIeHnH y9eOHBIX M MO3HABATEIIBHBIX 32124, BRIIOJHEHUN XUMUYCCKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI APYTUX
[IPU aHaJIKM3€E Pa3INYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO OT€YECTBEHHON XUMUMU;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JACTH TEOPUH U MPAKTUUECKOTO IPUMEHEHUSI XUMUU,
OCO3HAHHUA TOTO, YTO JOCTHKECHHSI HAYKU €CTh PEe3yNbTaT JJIUTEIbHBIX HAOIIOACHHI, KPOMOTINBBIX
JKCIIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

WHTEpEca U MO3HaBaTEIbHBIX MOTHBOB B IMOJYYE€HUU W TIOCIIECIYIOIIEM aHaju3e HHhOopMaIuu
0 TMEePEIOBBIX JOCTIXKCHHUSIX COBPEMEHHON OTEUECTBEHHOM XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOTI'0 CO3HAHUS, STHUECKOTO MOBEICHMS;

CITOCOOHOCTH OIIEHMBATh CUTYyAIlMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMHU, U TIPUHUMATh
OCO3HAHHBIE PEIIECHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH,

FOTOBHOCTH OLIEHMBaTh CBOE MOBEJECHHE U IIOCTYNKM CBOMX TOBAapUIIEH C MO3ULMM
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHUMAHUs IIEHHOCTEeW 3J0pOBOro M 0Oe3omacHOro oOpa3a KW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

cOOIOCHHSI TIPaBUIT OE30MaCHOTO 0OpAIIeHUs C BEIIECTBAMU B OBITY, MOBCEAHEBHON KU3HU
Y B TPYAOBOU AESATEIBbHOCTH;

MMOHUMAaHUS IIEHHOCTH TPABWJI MHANBUYATBHOTO M KOJUICKTUBHOTO O€30MacHOTO TTOBEACHUS
B CUTYyaIUsIX, YIPOXKAIOLIUX 30POBbIO U )KU3HU JIOJCH;

OCO3HAHUS TOCIEACTBUI M HENPHITHS BPEAHBIX MPUBBIUEK (YIMOTPEOJICHUS aATKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOrOo BoCIUTAHMS:

KOMMYHHUKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENLCKONH  JIeATEIBHOCTH,
O0ILIECTBEHHO I0JIE3HOM, TBOPUECKOH U APYTUX BUAAX JESITEIbHOCTH;



YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B PEHICHUH MPAKTUYECKUX 3a7ad COIHAILHOM
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3yUYeHHIO MpodeccHil pa3IuyHOro poja, B TOM YMCIIe Ha OCHOBE
MPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASAM TPpYJa U pe3ysibTaraM TPYIOBOH JESTEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHJMBHYaJbHOM TpaeKkTopuu oOpa3oBaHUs, Oymylien
npodeccuu U peanusaluu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XMMHHU, HHTEPECOB U IOTpeOHOCTEH 0011ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 11eJIeCOO0Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK MCTOUYHUKY CYIIECTBOBAaHUS
JKH3HH Ha 3eMiIe;

MOHMMAHUS TJI00AIBHOTO XapakTepa JKOJOTUYECKUX MPOOIeM, BIHMSHHS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE NTPUPOJIHON U COLIMATIBHOM CPEBI;

OCO3HAaHHA HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTHIKEHUN XUMHUHU JUIsI PELIEHUS BOIPOCOB
paloOHaIBHOIO MIPUPOIONOIB30BAHUS;

AKTHUBHOTO HEMPUATHUS JEHUCTBUM, MPUHOCAIIMX BpEI OKpYXKAIOUIEH NPUPOIHON Cpere,
YMEHHSI TIPOTHO3UPOBATH HEOIATOMPUATHBIC HSKOJIOTHYECKHE TIOCIEACTBHS MPEANPUHIMACMBIX
NENCTBUI U IPeIOTBPAILLATh UX;

HAJIMYUSL PA3BUTOTO SKOJOTHYECKOTO MBIIIJICHHUS, SKOJOTHYECKOW KYIbTYpbI, OIBITA
JEATETbHOCTH  9KOJIOTMUECKOW  HAINpaBJICHHOCTH, YMEHUSI  PYKOBOJCTBOBATHCSI HUMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON M COIMAIBHOM MPAKTUKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO
MIPOTUBOCTOATH UACONIOTHH XeMohoouu;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOLECTBEHHOW MTPAKTUKU;

MOHWMAHUS CIeNU(UKH XUMUU KaK HAyKHd, OCO3HaHHUA €€ poim B (HOPMHPOBAHHH
palMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO MPEACTaBICHUS 00 OKpYyKaroleM
MUpE KaK O €IUHCTBE MPUPOIbI U YETIOBEKA, B IO3HAHUU MTPUPOJIHBIX 3aKOHOMEPHOCTEH U PEeIIeHuU
po0JIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHH [IJII COBPEMEHHOW ILMBWJIM3AIMU: B €6
TYMaHHUCTUYECKOW HAMpaBICHHOCTH M BAaXHOW PO B CO3JaHUM HOBOW 0a3pl MaTepUaTbHON
KYJIbTYpBI, PEIIEHUU TI00ANbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS UEIOBEYECTBA — CHIPHEBOU,
HYHEPTeTUYECKOM, MUIIEBON M IKOJIOTHYECKON O€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, 00€CTICUeHUN
YCJIOBHM YCIIEUTHOTO TPYJa M KOJIOTHYECKU KOM(MDOPTHOM KU3HHU KAXIAOTO YjeHa OOIIECTBa;

€CTEeCTBEHHO-HAyYHOM TIpPaMOTHOCTHU: IIOHUMAHUA CYIIHOCTH  METOJOB  IMO3HAHUA,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh MOJy4aeMble 3HAHUS MJIs
aHajan3a U OOBSICHEHUS SIBJICHHI OKPYXAIOIIEro MUPA U MPOUCXOANIUX B HEM U3MEHEHUN, YMEHUS
JienaTh 0OOCHOBAaHHBIC 3aKJIFOUCHUSI HA OCHOBE HAYyYHBIX (PAKTOB U MMEIOIIMXCS TaHHBIX C IIEJIBIO
MOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO UCIOIB30BaTh XUMUYECKUE 3HAHUS JIJISl pelIeHus MpodsieM B
pCATbHBIX KU3HEHHBIX CHTYAIIHSIX;

WHTEpeca K MMO3HAHUIO M MCCIICIOBATEIHCKOMN JACATEIHHOCTH,

TOTOBHOCTH U CIOCOOHOCTH K HEMpEephIBHOMY OOpa30BaHHIO M CcamMo00pa3oBaHUIO, K
AKTUBHOMY TOJIYYE€HHIO HOBBIX 3HAHUH MO XMMHH B COOTBETCTBUU C )KU3HEHHBIMU TOTPEOHOCTSIMH;

WHTEpeca K 0COOEHHOCTSIM TPy/a B Pa3audHbIX chepax mpodhecCHOHATBHOU NeATeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOEHUS yueOHOTro npeaMeTa « XUMHUs» Ha YPOBHE CPETHETO



o011ero o0pa3oBaHus BKIIIOYAIOT:

3HaYuMble i1 (OPMHUPOBAHMS MHMPOBO33PEHHSI OOYYAIOMIMXCA MEXKIUCHUIUIMHAPHBIE
(MeXmnpeIMeTHbIE) 00IIeHayuYHbIe TOHATHS, OTPAKAIOLIUE LEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U
cnenu(rKy METONOB IO3HAHMS, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIECTBO,
SHEpTusi, SBICHHE, IPOLECC, CUCTEMa, HAYYHBIH (aKT, MPUHIMI, THUIOTEe3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HA0II0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

YHHUBEpcalibHble yueOHbIE ACUCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYISATUBHEIC),
obecnieunBaromue (hopMuUpoBaHue (DYHKIIMOHAIBHOW TPAaMOTHOCTH M COIMAJIBHON KOMIIETECHIIMU
00yJaromuxcs;

CIIOCOOHOCTh ~ OOYYalOIIMXCS ~ HCIOJIb30BaTh  OCBOGHHBIE  MEXIUCUUIUIMHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHMUS U YHHUBEpcajbHble YydeOHble MAeHCTBHS B IIO3HABaTeIbHOM U
COLIMAJIbHOM IIPAKTHKE.

MertamnpenaMeTHble  pe3yibTaThl OTPAKAIOT OBJAJCHHE YHHUBEPCAJIHHBIMH  YUYCOHBIMH
MO03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUSMHU.

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHE TeCTBUSA:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh M aKTyaJH3UpOBaTh MPOOJIEMYy, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTpeAeNaTh el MACSITeIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX JOCTHKECHUS,
COOTHOCHTD PE3YJIbTAThI ICATEIILHOCTH C IMOCTABICHHBIMHU IIEIISIMU;

UCTIOJIB30BaTh TPU OCBOCHHHM 3HAHWN NPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHble TMPU3HAKK TOHSATUA M  yCTaHAaBIMBaTh HX B3aHMOCBSA3b, HCIOJIB30BaTh
COOTBETCTBYIOIINE MOHATUS JIsI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIMY BEIIECTB U XMMHUECKUX PEaKIIHii;

yCTaHaBJIMBATh PUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTHYECKHE pacCyKICHHUs (MHAYKTHBHBIC, NETYKTHBHBIC, 10 aHAJIOTHHU), BBISBISTH
3aKOHOMEPHOCTH U MPOTHUBOPEUHsS B pPACCMATPUBAEMBIX SIBICHUSIX, (HOPMYIHpPOBATH BBIBOABI U
3aKIJIIOUCHUS;

NPUMEHSTHh B TIpOIecce TO3HaHUS, HCIONb3yeMble B XMMHU CHMBOJHYECKHE (3HAKOBBIC)
MOJIENH, TTPe0OpPa30BhIBATh MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOII) DIIEMEHTa,
XUMH4eckass (opMmyna, ypaBHEHHE XUMHUECKOW peakIuMu — TpH peleHUuH  Yy4eOHbIX
MO3HABATENBHBIX U MPAKTUUYECKUX 3a/1a4, MPUMEHATh Ha3BaHHbIE MOJIENIbHbIE NMPECTABICHUS IS
BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB HM3YYaEeMBIX BEIIECTB U XUMUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dopmMynupoBaTh LEIM U 3aJa4d  UCCIENOBaHMSA, HCIOJIb30BaTh IOCTABJICHHBIE H
CaMOCTOSITENIbHO CPOPMYIIMPOBAHHBIE BOIPOCH! B KAYeCTBE WHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(opMHpPOBaHMUS TUITOTE3HI IO MMPOBEPKE MPABIIEHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJ€Th HAaBBIKAMU CAMOCTOSTEJIBHOTO IUIAHUPOBAHUS U IPOBEACHUS YUYEHHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOI0JaTh 3a XOJOM IPOIEcca, CaMOCTOATENbHO
IIPOTHO3UPOBATh €ro pe3yibTar, (GOpMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB HWCCIIEAOBAHUS, COCTABJIATH OOOCHOBAHHBIA OTYET O TPOJEITAHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOHW MCCIIEeOBATENbCKOM W MPOEKTHOW JIeATEeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATENBHOMY ITOMCKY METOJOB pEIIeHUs
NPaKTUIECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) pa6ora ¢ nngopmManmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMAIK (HAyYHO-TIONYJIsIpHAs JIUTepaTypa



XMMHUYECKOTO COJAEp)KaHUs, CHOpaBOYHBIE TOCOOMs, pecypchl VIHTepHera), aHaIM3UPOBATh
UHQOpPMAMIO PpA3IMYHBIX BHAOB M (OPM TMpEACTABIEHHS, KPUTHYECKH OLEHHBATh &
JIOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMynupoBaTh 3anpockl M TPUMEHATH pa3IMYHBIE METOAbl NpPU IOMCKE H OTOOpe
uHpopMannu, He0OOXOAMMOM IS BBITIOJIHEHHSI YUeOHBIX 3aa4u ONpeeEHHOTO THIIa;

NpUOOpPETaTh OMBIT HCIIOIB30BAHUS HH(POPMAMOHHO-KOMMYHHKATUBHBIX TEXHOJOTUH H
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAIbHYIO (OpMY MpeICTaBlIeHUs HHPOPMAIUN (CXEMBbI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCTIONIb30BAaTh HAY4YHBIM S3BIK B Ka4yecTBE CpEICTBa MpU pabdOTe € XUMHUYECKOU
uH(pOpManKeil: NPUMEHATh MEKXIPEAMETHBIE ((PU3NUECKHe M MaTeMaTH4eCKUe) 3HAKH ¥ CHMBOJIHI,
¢dopmybl, abOpeBHATYpBI, HOMEHKIIATYPY;

UCTIOJIb30BaTh M MPe0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISATHOCTH.

OBjajieHNe YHHBEPCATLHBIMH KOMMYHHUKATHBHBIMH JAeiiCTBHSIMH:

3a71aBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOH TEMBI B XOJE€ AUAIOra W/WIHA JUCKYCCHUH,
BBICKA3bIBaTh HUJAEU, (OPMYJIHPOBATH CBOM TPEAIOKEHHS OTHOCHUTEIHHO  BBITIOJTHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3EHTAlel pe3y/IbTaToOB I03HABATEIBHOW JEATEIFHOCTH, MOIYYEHHBIX
CaMOCTOSATENIFHO MJIM COBMECTHO CO CBEPCTHUKAMU TPH BBHITIOJIHEHUH XUMHYECKOTO SKCIIEPHMEHTA,
NPaKTUYECKOH Pa0OTHI MO HMCCIEJOBAHUIO CBOWMCTB M3YyYaeMbIX BEIIECTB, pPeaM3alld Y4eOHOTO
npoekTa W (OPMYIHPOBATH BBIBOJBI IO pE3yJbTaTaM IPOBEAEHHBIX HCCIEAOBAaHUN MYyTEM
COTJIaCOBAHUS MO3UIMHI B X01€ O0CYKACHUS 1 OOMEHa MHEHUSIMH.

OBJajieHNe YHHBEPCAIBHBIMYU PEryIsITHBHBIMH AeiiCTBHSIMU:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIBHYIO JEATEILHOCTD,
ompenenss €€ LeNd W 3aJa4d, KOHTPOJMPOBATH U IO MEpe HEOOXOIUMOCTH KOPPEKTHPOBATH
npe/UlaraéMblii  aIrOPUTM JCHCTBHM TPH BBHIMOJHEHUHM YYEOHBIX M HMCCIEIOBATENbCKUX 3ajad,
BBIOMpaTh Hambosiee Y3PPEKTUBHBII CMOCOO MX pemIeHUs ¢ Y4ETOM IMOJYYEHUsS] HOBBIX 3HAHHH O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JECATEIBHOCTHA HAa OCHOBE CAMOAHAIN3a U CAMOOIICHKH.



Y4eOHO-TEeMATHYECKNH IIJIAH

No HaunmenoBanue Koi-Bo
/o pa3zesioB U TEM 4acoB
1 | Beenenue. 1
2 | Teopus cTpoenust 2
OPraHNUYeCKUX COCIMHEHUMU.
3 | VrueBogopossl. 21
4 | Kucnopoacoaepxariue 15
OpPraHUYECKUE COCTMHCHUSI.
5 | Oprannueckue BeliecTBa 3
KJIETKH.
6 | Azorcomepxkamue 8
OpPraHUYECKUE COCTMHCHUSI.
7 | Homumepsi. 2
8 | Pemenue 10
IKCIIEPUMEHTAIBLHBIX 33724
110 OPTaHUYECKON XUMHUH
9 | Pemenue 3a1ay MOBBIIEHHON 5
CIOKHOCTH.
10 | Utorosele 3aHATHS. 1




