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Mecmo yuedonozo npeomema, Kypca 6 yueoOHom niawe.
VY4eOubIil peaMer «XUMHs» OTHOCHUTCS K TIPEJMETHON 001acTu «ECTECTBEHHO - HAYYHBIC MPEIMETHDY.
VY4eOHbIH IJIaH IIKOJIBI OTBOJIUT HA U3yYeHHE NIpeamera 68 dacos.

Yueono-memoouueckoe ooecneuenue:

Knaccel YueOHuK

10 kmacc Yuebnuk «Xumus: 6a3oBblii ypoenb: 10 knace» / B.B.Epemun, H.E.Ky3pmenxo,
A.A. lpo3nos, B.B.JIyaun — M.: JIpoda, 2020r.

11 xnacc Yuebnuk «Xumus: 6a3oBblil ypoBenb: 11kmace» / B.B.Epemun, H.E.Ky3pmenko,
A.A. llpo3nos, B.B.JIlynun — M.: JIpoda.

Iliianupyembie pe3y/ibTaThbl OCBOCHHUS Y4eOHOI0 mpeaMeTa « XuMHI».

JIN4HOCTHBIE pPe3yJIbTAThI

B cooTBeTcTBHM C CHCTEMHO-AESATENBHOCTHBIM MOJAX0JIOM B CTPYKTYpPE JIMUHOCTHBIX PE3yJIbTaTOB
OCBOCHHS TIpeIMeTa « XUMUS COCTABJISIIOLIHUE:

- OCO3HaHUE OOYYAIOUIUMUCS POCCUHCKON TpakIaHCKOH HWICHTUYHOCTH FOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOTIPEICTICHUIO;

- HaJIM4re MOTHUBALIMU K 00Y4YECHHUIO;

- IICJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKIECHMM JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUECKUX TPAAULIMA 6a30BOM HAYKU XUMUU

- TOTOBHOCTH M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATBHCS B CBOCH JACSTEIHLHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MPUCYIIUMH IIEIOCTHOMN cHCTeMe XMMHUYECKOTO 00pa30BaHuUs;

- HaJIMYUE TPABOCO3HAHMS IKOJOTUYECKOW KYJIBTYPHI M CIIOCOOHOCTH CTaBUTH IICJIM U CTPOHTH
KU3HEHHbIC IJIaHBI.

JlugHOCTHBIE PE3yNbTAThl OCBOCHHS MpPEAMETa «XHUMHUs» JOCTHUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCIIUTATENbHON  fAedrenbHOCTH.  OpraHu3auu B~ COOTBETCTBUM  C  T'YMAHUCTUYECKHUMH,
COIIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U UJI€ATIaMHU

POCCHUHCKOTO TPa)xJIaHCKOTO OOIIeCTBA, NPUHATHIMH B OOIIECTBE HOPMAaMH H MpaBUJIAMH
MOBEJICHUs, CITIOCOOCTBYIOIIMMH TTPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHSI M1 HPABCTBEHHOT'O CTAHOBJICHUS
JTUYHOCTH 00YYarOIIUXCSI.

JlugHOCTHBIE pPE3yNbTAaThl OCBOCHMS TMpeaMeTa «XHUMHS» OTPaKarT CHOPMHPOBAHHOCTH OIBITA
MO3HABATENBHON M MPAKTUYECKOW JESATENbHOCTH OOYYaIOIIMXCs MO peajn3allii MPUHSATHIX B OOIIECTBE
[IEHHOCTEM, B TOM YHCJIE B YaCTH !

1. I'paaaHCcKOro BOCIUTAHMS:

- OCO3HaHUS 00YYAIOIIMMHCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00sI3aHHOCTEH, YBAXKEHUS K 3aKOHY
Y NIPaBOMNOPAIKY;

- PEJICTABJICHUS O COLUATIBHBIX HOPMaXx M MPaBHJIAX MEXIMUYHOCTHBIX OTHOIICHUN B KOJIJIEKTUBE;

- TOTOBHOCTH K COBMECTHOW TBOPYECKOW MAEATEIHHOCTH MPH CO3MaHUM YYEOHBIX IMPOEKTOB,
perieHn yueOHBIX 1 TTO3HABATENBHBIX 3a71a4, BHITTOJIHEHIUH XUMHUECKUX SKCIIEPUMEHTOB;

- CIIOCOOHOCTH TOHMMATh U MPUHUMAaTh MOTHBBI, HAMEPEHHsI, JOTHUKY U apryMEHTBI JPYTUX MpH
aHalM3e pa3jINYHbIX BUJOB YU€OHOU e TEIbHOCTH;

2. [TaTproTH4ecKOro BOCIUTAHUSA:

- [IGHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEAUIO0 OT€UECTBEHHON XUMHUH;

- YBaXEHHS K TPOIIECCY TBOPUECTBA B 00JIACTH TEOPUM M TPAKTUYECKOTO MPUMEHEHHS XHUMUH,
OCO3HaHHUsI TOTO, YTO JOCTI)KCHHUS HAyKH €CTh PEe3yNbTaT IUTENbHBIX HAONIONEHUH, KPOMOTIUBBIX
AKCIIEPUMEHTAIBHBIX TTOUCKOB, TIOCTOSTHHOTO TPY/Ia YUEHBIX U MPAKTHUKOB;

- UHTepeca W MO3HaBaTEJIbHBIX MOTHBOB B MOJYYCHHH M MOCIEAYIONIEM aHaiu3e WuHpopmamuu o
MePEAOBBIX JTOCTHIKEHUSX COBPEMEHHOW OTEYECTBEHHON XUMHUH;

3. lyX0BHO-HPABCTBEHHOI0 BOCTIMTAHUSL:



- HPaBCTBEHHOT'O CO3HAHUS, 3TUUECKOT0 MIOBECHMUS;

- CHOCOOHOCTH OLEHMBATh CUTYyallUM, CBSI3AHHBIE C XUMHUYECKHUMH SIBICHUSMHU, U TPUHHUMATh
OCO3HaHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- TOTOBHOCTH OLIEHUBATh CBOE MOBEJACHHUE U MOCTYIIKA CBOUX TOBAPHUIIEH C MO3ULMI HPAaBCTBEHHBIX
Y IIPAaBOBBIX HOPM M OCO3HAHUE MOCJIEICTBUN ITUX IIOCTYIKOB;

4. @opMupOBaHUSA KYJIbTYPHI 310POBbS:

- TOHUMAaHMSA IIEHHOCTEH 370poBOro W Oe3omacHOro oOpasza JKU3HU; HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U IICUXUYECKOMY 3JI0POBBIO;

- cOOMI0IeHN TTpaBMII 0€3011aCHOTO OOpAIeHHs C BEIIECTBAMH B OBITY, TTOBCEAHEBHOM KU3HU U B
TPYZIOBOH AESTEIBHOCTH;

- TIOHUMaHMS IIEHHOCTU MPaBWJI MHIWBUAYAIBFHOTO M KOJUICKTHBHOTO O€30IacCHOTO MOBEICHUS B
CUTYALUSX, YTPOXKAOUIUX 3J0POBBIO U JKU3HU JIFO/IEH; OCO3HAHMS MOCIEACTBUNA U HENIPUATHUSA

BPEIHBIX MPHUBBIYEK (YIOTPEOICHHS ANKOT0JIsI, HAPKOTHKOB, KypEHHS);

5. TpynoBoro Bocnuranms:

- KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIEI0BATENbCKON AEITEIHHOCTH, OOLIECTBEHHO
II0JIE3HOM, TBOPYECKOM U IPYTUX BUJIAX ACSITEIBHOCTH;

- YCTAaHOBKM Ha aKTHBHOE Y4acTHE B PEIICHHUU MPAKTUUECKUX 3a/1ay COLMAIbHOM HAIpaBJIEHHOCTU
(B paMKax CBOETO KJiacca, IIKOJIbI);

- UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO MPOo(eccuil pasmudyHOro poaa, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XMMHUU;

- YBOXXEHUS K TPYLY, JHOISAM TPyia U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

- TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHIMBHIYaJbHOW TPaeKTOpUU 0OpazoBaHus, Oymylien
npodeccur 1 peau3aiy COOCTBEHHBIX )KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX HHTEPECOB,

CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6. IK0/10rMYeCcKOro BOCIIUTAHHUSA:

- DKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHHS KU3HU
Ha 3emiie;

- TOHUMaHMs TJIO0AIBHOTO XapakTepa OHKOJOTMYECKUX MpoOIeM, BIUSHUS HKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLUATILHOM CPEbI;

- OCO3HaHMsI HEOOXOAWMOCTH MCIIOJIb30BAaHUS JOCTHIKEHUM XMMHUU JJsl pelieHHs BOIPOCOB
PaIMOHAIBLHOTO MIPUPOAONOIB30BAHNUS;

- AKTUBHOT'O HENPUATHUS IEHCTBUM, NMPUHOCAIIUX BpPEA OKPYXKArOIeW NPUPOJHON Cpene, YMEHHUs
IIPOrHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKHUE MOCIEACTBHS MPEANPUHUMAEMBIX A€UCTBUN

Y TIPEJOTBPAIATh UX;

- HaJIU4Ms PaA3BUTOTO HKOJIOTMYECKOTO MBILUIEHHS, SKOJIOIMYECKOM KYJIbTYpbI, OIIbITA
JESATEIBHOCTH JKOJOTMYECKOM HAIpPaBJIEHHOCTH, YMEHMsI PYKOBOJCTBOBAaTbCS MMH B IIO3HABaTEJIbHOM,
KOMMYHHMKATUBHOW M COLMAJIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITH MI€0JIOTUN
xemodoouu;

7. lleHHOCTH HAYYHOTI'O MO3HAHMS:

- c(hopMUPOBAHHOCTH MMPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH U OOLLECTBEHHOM MPaKTUKU;

- TIOHUMaHUS Celn(UKU XMMHUU KaK HayKH, OCO3HaHUs €€ posid B (GOpMUPOBAHUM PAllMOHAIEHOTO
HAayYHOTO MBIIUICHHS], CO3JaHUU IIEJIOCTHOTO MPEACTaBIEHUS 00 OKpYXarolleM MHUpE Kak O €IHHCTBE
OPUPOJBl U YENIOBEKAa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEW W pelIeHWH NpoOJeM COXpaHEHHs
MIPUPOIHOTO PAaBHOBECHS;

- yOeXAEHHOCTH B O0COOOH 3HAYMMOCTH XUMHM JUIsI COBPEMEHHOW LMBMJIM3allUU: B €€
T'YMaHUCTHYECKOW HANpaBICHHOCTH M Ba)KHON POJM B CO3/1aHMU HOBOI 0a3bl MaTepualbHON KYyJbTYpHI,
peleHnH TI00aIbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, dHEPreTHUECKOM,
MUIIEBOW U SKOJIOTMUYECKON O€30MacHOCTH, B Pa3BUTUHU METUIMHBI, 00E€CIEUYEHNN YCIOBHUI YCIEUIHOTO
TPYZAa U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KaXXI0T0 UiieHa 00IIecTBa;

- €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH: MIOHUMaHUS CYIIIHOCTH METOJIOB MO3HAHHUS, UCTIOIb3YEMbBIX
B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOJIb30BaTh IMOJyyaeMble 3HAHUS JJIS aHalIu3a U OOBSICHEHUS
SABJICHUNM OKPYXAIOIEro MUPa M TMPOUCXOIAMMX B HEM H3MEHEHMH; YMEHHUs JeslaTh OOOCHOBaHHbBIE
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3aKJIIOYCHHsI Ha OCHOBE HAYYHBIX (DAKTOB M HMMEIONIMXCS JAHHBIX C IENbI0 MOJIYYECHHUS JTOCTOBEPHBIX
BBIBOJIOB;

- CIOCOOHOCTH CaMOCTOSITENIbHO MCIOJb30BaTh XMMUYECKHE 3HAHUS IS pelieHus npolsieM B
peanbHBIX KU3HEHHBIX CUTYaLIHIX;

- HHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON 1EATENbHOCTH;

- TOTOBHOCTU U CHOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHHUIO U caMO00pa30BaHUIO, K AKTUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIIMH;

- HHTepeca K 0COOEHHOCTSIM TpyZAa B pa3Iu4HbIX chepax nmpodeccuoHaIbHOM e TeNbHOCTH.

MertanpeameTHbie pe3yJbTaThl:

Osnadenue ynueepcaibHblMu Y4eOHbIMU NOZHABAMENbHBIMU OCUCMBUAMU:

1. ba3oBbIMH JIOTHYECKHUMH /1eICTBUSIMH:

- caMOCTOSATENbHO (OpPMYIUPOBATh M  aKTyalu3UpOBaThb NpPoOOJIEeMy, BCECTOPOHHE €&
paccMmarpuBarth;

- ONPENENATh LUEIN ACATENbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS, COOTHOCUTh
pe3yJIbTaThl AESITEIBHOCTH € IOCTABICHHBIMU ILEJIIMM; HCIIOJIB30BATh IIPU OCBOCHHWU 3HAHUN NPUEMBI
JIOTUYECKOr0 MBIIUIEHUS — BBIACIATh XapaKTepHbIE [PU3HAKA IOHATUH W YCTAHABIMBATH HX
B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIONIUE MOHITHS 111 OOBSICHEHHSI OT/ICIBHBIX (PaKTOB U SIBIICHUI;

- BBIOMPATh OCHOBAHUS M KPUTEPHUH ISl KilacCU(DUKAIIMK BEIECTB

Y XMMHYECKUX PEAKIIU;

- YCTaHABIIMBATh IPUYMNHHO-CIIE/ICTBEHHBIE CBA3U MEXAY N3y4Ya€MbIMU SIBJIICHUSIMU;

- CTPOUTH JIOTUYECKHE pACCYX JAECHUs (MHAYKTUBHBIE, AECIYKTUBHBIE, IO AHAJIOIMM), BBIABIATH
3aKOHOMEPHOCTH U MTPOTUBOPEYUS B PACCMaTPUBAEMBIX SIBJICHUSAX, (OPMYITHPOBATH BHIBOBI

U 3aKJIIOYEHMUS;

- IPUMEHSTH B IMPOLIECCe MO3HAHUS HCIIOJIb3YyEMbIE B XUMHUHM CUMBOJIMUYECKUE (3HAKOBBIE) MOJEIH,
peoOpa3oBEIBAaTh MOJIEIBHBIC TPEACTABICHNS — XHUMHUYECKHHA 3HAK (CHMBOJI) DJIEMEHTA, XUMHUYECKas
dbopMyIa, ypaBHEHHE XUMUYECKON peaklUyi — MpPU PEHIeHUH Y4eOHBIX MO3HABATEIbHBIX U MPAKTHUYECKUX
3a/la4, IPUMEHATb HA3BaHHbIE MOJEIbHBIE NPEJICTABICHUS Ui BBISIBICHHS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMHUUYECKUX PEAKIIMIA;

2. bazoBbIMHM HcCiIe10BATEIbLCKMMHY el CTBUSIMU:

- BJIaZICTh OCHOBAMH METOJI0OB HAyYHOT'O [TO3HAHUS BEIIECTB U XMMHUECKHUX PEaKIIN;

- (hopMynHpoBaTh LENH U 3a7a4l MCCIEA0BAHUS, UCIIOIb30BaTh MOCTABIEHHbBIE U CAMOCTOATEIBHO
c(OopMyIHpOBaHHBIE BOIPOCHl B KaueCTBE HHCTPYMEHTA IO3HAHUS M OCHOBBI U1 (OPMHUPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUI;

- BJAJEThb HaBbIKAMHM CAMOCTOSITEJIBHOTO IUIAHUPOBAHMSI M TPOBEACHUA YYEHHUECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUs HaOM0JaTh 3a XOJOM IIpOIlecca, CaMOCTOSTEIbHO
IIPOTHO3UPOBATh €ro pe3yabTar, POpPMYIUPOBAaTh 00OOIIEHHS U BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH
PE3yJIbTaTOB MCCIIEI0BaHUs, COCTABIATH 0OOCHOBAHHBINM OTUET O MPOJIEIaHHON padoTe;

- MPHOOpETaTh OMBIT YYEHUYECKOH MCCIe0BATENbCKOM M NMPOEKTHOM NESATEIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOJIOB pEIIEHUs MPaKTUYECKUX 3ajad,
IIPUMEHEHHIO Pa3JIMYHbIX METOI0B IIO3HAHMS,

3. [Ipuémamu padoThl ¢ HH(pOpMAaLHeid:

- OpUEHTHPOBATHCSA B PA3IMYHBIX HCTOYHMKAX MHPOpMaLUU (HAy4yHO-TIOMYJspHas JUTEparypa
XUMHUYECKOT0 COJIEpKaHusl, CIIpaBOYHbIE MocoOus, pecypchl IHTepHeTa), aHaTM3UpOBAaTh

UHPOPMALIMIO PA3JIMYHBIX BHUJOB U (OpPM TpEACTaBICHUS, KPUTHYECKH OILIEHUBATh €€
JIOCTOBEPHOCTH M HEMTPOTUBOPEUNBOCTD;

- GOpMyYIHPOBATH 3aMPOCHl U MPUMEHSTH Pa3IMYHbIe METO/IbI IPH MOUCKE U 0TOOpE HH(pOpPMAIIHH,
He0OXO0IMMOM ISl BHITOJTHEHUS YUEOHBIX 3a/1a4 ONpeIeIEHHOTO THIIA;

- npuoOpeTaTh OMBIT MCIOJIB30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

- CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY TMpEeACTaBICHUS HHPOPMALUU (CXEMBI,
rpaduky, TuarpamMmbl, TaOJIUIbL, PUCYHKH U T. 11.);

- UCIIOJIb30BaTh HAy4YHBIN A3BIK B KaueCTBE CpPEACTBA MpH padoTe ¢ XMMUYECKOH HMH(pOpMaIMen:
MPUMEHATh MEXIpeIMETHbIE ((hPU3nUecKre U MaTeMaTHYeCcKe) 3HaKu U CUMBOJIBI, (JOPMYIIBI,



ab0peBUaTypbl, HOMEHKIIATYPY;

- MCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEJICTBA HATJISAHOCTH.

Osnadenue yHueepcaibHbIMu KOMMYHUKAMUBHHIMU

oelicmeuamu:

- 3a/aBaTh BOMNPOCHI IO CYHIECTBY OOCYXIaeMOH TeMbl B XOJE AMAIora W/WIH JTUCKYCCHH,
BBICKA3bIBaTh HJeH, (OPMYIHPOBATH CBOHM MPEIJIOKEHUS OTHOCUTENIBHO BBINOJHEHUS MPEASIOKEHHOM
3a7a4H;

- BBICTYIIaTh C Mpe3eHTauued pe3ynbTaTOB IIO3HABATEIBHOM JEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU MPHU BBINOJHEHUH XHUMHUUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKON pabOThI MO UCCIIEJIOBAHUIO CBOMCTB U3y4aeMbIX BEUIECTB, pealu3alii y4eOHOro MpoeKTa u
(opMyIIMpOBaTh BBIBOJABI MO PE3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHUN MyTEM COTJIACOBAHHSI IMO3HIIUN B
X0J1e 00CYXIeHHUS 1 0OMEHAa MHCHHSIMHU.

Osnaodenue yHuepcatbHoIMu PeyiamueHbIMU 0eUCmEUAMU:

- CaMOCTOSITEIBHO INIAHUPOBATh U OCYLIECTBIIATH CBOIO MIO3HABATEIBHYIO AEATEIbHOCTD, ONPEAEIISs
e€ 1enu U 3a7a4u, KOHTPOJIMPOBATh U 10 MEPE HEOOXOAUMOCTH KOPPEKTHUPOBATH MPE/IaraeMblid ajJrOpUTM
NEHCTBUM TpU  BBINOJIHEHMH Y4YeOHBIX M HCCIEOBATENbCKUX 3a/1ady, BbIOMpaTh Haumbosee
3¢ (HEeKTHBHBIACIIOCO0 WX PEIICHUs C y4ETOM IONYYCHHS] HOBBIX 3HAHWM O BEIIECTBAX M XUMHUYCCKUX
peakumsix;

- OCYWIECTBIISITh CAMOKOHTPOJIb CBOEH NEATEIBHOCTH HA OCHOBE

caMOaHaJIn3a U CaMOOLICHKHU.

IIpenmeTHbIe pe3yJIbTaTbl OCBOCHHUS BHIITYCKHUKAMU CPEIHEN LIKOJIBI IPOrpaMMBbl 110 XUMUU!

Yyamuiica 10 kiaacca HayyuTes:

— pacKpbIBaTh Ha IPUMEpPax poJib XMMUU B (POPMUPOBAHMM COBPEMEHHON HayYHON KapTHUHBI
MHUpa U B IPaKTUUYECKON JAESITEIbHOCTH YEJIOBEKA;

— JEMOHCTPUPOBAaTh Ha IPUMEpAaxX B3aWMOCBSA3b MEXIY XUMHUEH U APYTMMHU €CTECTBEHHBIMH
HayKaMu;

— pacKpbIBaTh Ha IIPUMeEpax MOJIOKEHNS TEOPUU XUMUYECKOro crpoenns A.M. byrieposa;

— OOBSICHATH TPUYMHBI MHOTOO0Opa3vs BEMIECTB Ha OCHOBE OOIIMX IPEACTaBICHUH 00 HX
COCTaBE€ U CTPOCHUY;

— MPUMEHSTh MpaBWJIa CUCTEMATUYECKOM MEXAyHapOAHOW HOMEHKJIATyphl KaK CpeicTBa
pa3nuyeHus U UJICHTU(UKAIIUY BELECTB [0 UX COCTaBY U CTPOEHUIO;

— COCTaBJIATh MOJIEKYJSIDHBIE M CTPYKTYpHble (QOpPMYJbl OpPraHMYECKUX BEIIECTB Kak
HocuTeNel MH(OpMauu O CTPOEHUM BELIECTBA, €ro CBOMCTBAX M MPUHAMICKHOCTU K ONpPENEICHHOMY
KJIACCY COCIMHEHUN;

— XapaKTepu30BaTh OpPraHMYECKHWE BELIECTBA II0 COCTaBy, CTPOEHUI0 U CBOMICTBaM,
YCTaHABIIMBATh PUUYNHHO-CJIEICTBEHHBIE CBSI3U MEX]y JaHHBIMU XapaKTEPUCTHUKAMH BEIIECTBA;

— IIPUBOJUTL TPUMEPBl XHMUYECKUX PEAKLUI, PACKpHIBAIOIIMX XapaKTepHBIE CBOMCTBa
TUMUYHBIX MPEICTABUTENEH KJIACCOB OPraHMYECKHX BEIIECTB C LIEJbI0 UX UACHTHU(PHUKAIUU U O0BICHEHUS
00J1acCTH MPUMEHEHHUS;

— MIPOrHO3UPOBATh BO3MOKHOCTh NPOTEKAaHUS XMUMMUYECKHUX pPEaKIUil Ha OCHOBE 3HAaHUH O
TUIIAX XUMUYECKOH CBS3HM B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHOH CIIOCOOHOCTH;

- UCIOJIb30BaTh 3HAaHUSA O COCTaBe, CTPOCHUHM M XHUMHUYECKUX CBOICTBax BEHIECTB IS
0€301acHOTO MPUMEHEHUS B IPAKTUUYECKON JAEATEIbHOCTH;

— MPUBOJIUTh TPUMEPHI MPAKTUUYECKOTO HCIOJIb30BAHUS IMPOJIYKTOB IMEpepabOTKU HEPTH U
IIPUPOJHOTO Ta3a, BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN (IIOJMATHIIEHA, CUHTETHMYECKOIO KaydyKa,
alleTaTHOTO BOJIOKHA);

— IIPOBOAMTH OIIBITHl IO PAclO3HABaHUI OPraHUMYECKHUX BELIECTB: TIJIULEPUHA, YKCYCHOM
KHCIIOTBI, HEMNpPEJENbHbIX >KUPOB, TJIIOKO3bI, Kpaxmaina, OEJIKOB — B COCTaBe MUIIEBBIX MPOIAYKTOB U
KOCMETHYECKHUX CPEJCTB;

- BJIaJIETh MpaBUJIaMH U INpHeMaMH Oe30MacHOi paboThl C XMMHUYECKUMH BEIIECTBAMU U
71a00paTOPHBIM 000PYIOBAaHHEM;



— MIPOBOJIUTH pacueThl Ha HaX0XJIEHHE MOJIEKYJISIPHON (OPMYIIbI YTIIEBOJOPOA 110 MPOTYKTaM
CrOpaHusl U M0 €ro OTHOCUTEIBHOM INIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTAaB;

— BJAJIeTh MpaBWJIaMH 0€30MacHOro OoOpalleHus C €IKUMH, TOPIOYMMH M TOKCHYHBIMU
BELIECTBaMHU, CPEJICTBAMU OBITOBOW XHUMHH;

- OCYIIECTBIISAITh TOWUCK XHUMHYECKOH HWHGPOpMAMKM 10 HA3BaHUAM, HACHTHPHUKATOPAM,
CTPYKTYpPHBIM (hOpMYysiaM BEIIECTB;

— KPUTHYECKH OLICHUBATh U HHTEPIPETUPOBATH XUMHUUECKYIO HH(POPMAITUIO, COAEPIKAIILYIOCS B
COOOIIIEHUSIX CPEICTB MaccoBoil mHopMaiuu, pecypcax MHTepHeTa, Hay4HO-TIOMYISPHBIX CTaThsIX C
TOYKHA 3pPEHHsI €CTECTBEHHO-HAYyYHOH KOPPEKTHOCTH B LENAX BBIABICHHS OMIMOOYHBIX CYKACHUH U
(dbopMupoBaHUs COOCTBEHHOM MO3UIINY;

— NPEJCTAaBIATh IYTH PEUICHUs TJIO0AIbHBIX MPOOJIEM, CTOSIIUX TEepe] YEeIOBEUECTBOM:
HKOJIOTMYECKUX, SHEPTeTUUECKHX, ChIPhEBBIX, U POJIb XUMUHU B PELLICHUU 3TUX MPOOIEM.

Yuammiics 10 kj1acca moJry4uT BO3MOKHOCTh HAYYUTHCSH:

— ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IBOTIOYUIO OP2AHUYECKOU XUMUU KAK HAYKU
HA PA3TUYHbIX UCMOPUYECKUX SManax ee pazeumusl;

— UCNONb306aMb  MemOoObl HAYYHO20 HNO3HAHUSL NPU  GbINOJHEHUU NPOeKmMo8 U YYeOHO-
UCCIe008aMeNbCKUX 3a0ay NO U3VUEHUIO CBOUCME, CNOCOD08 NOVYEeHUs U PACNO3HABAHUS OP2SAHUYECKUX
seuiecme;

-YCMAaHABIUBAMb 2EHEMUUECKVIO C853b MeHCOY KAACCAMU OP2AHUYECKUX eeuyecme 0iisi 000CHOBAHUS
NPUHYUNUATLHOU 803MONCHOCIU NOJIYYEHUSI OP2AHUYECKUX COCOUHEHUN 3A0AHHO20 COCMABA U CIMPOEHUSL,

— VCMAHABIUBAMb B3AUMOCEAZU MeNHCOY akmamu u meopuel, NPULUHOU U cledcmeuem npu
ananuze npodIeMHbIX cumyayuti U 060CHOBAHUU NPUHUMAEMBIX PeUeHULl HA OCHO8E XUMUYECKUX 3HAHUIL.

11 knacc

IIpenmeTHble pe3yJibTaThl OCBOCHHUS Kypca «O011as 1 HeoOpraHuyecKas XUMHUs OTPaKaloT:

1) cghopmuposannocmev npedcmagnenuii: 0 XAMHYECKOH COCTaBJISIIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBIICHUI NPUPOBI, B GOPMUPOBAHUN MBILILICHUS

U KYJIbTYpHl JHYHOCTH, €€ (YHKIMOHAIBHOH TPAMOTHOCTH, HEOOXOIMMOHN s pelieHus
MPAKTUYECKHX 3aJ1a4 U IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPH-

pOIHOM cpene;

2) 6n1adeHue CUCTEMOI XMMHUYECKHX 3HAHUI, KOTOpas BKJIIOYACT:0OCHOBOIIOJATAOIINE MOHSITUS
(XMMHUYECKHUl 3JIEMEHT, aTOM, M30TOM, S-, P-, d-3JeKTPOHHBIC OpOMTAIN aTOMOB, MOH, MOJICKY-JIa, MOJb,
MOJISIPHBI 00BEM, BAJIEHTHOCTh, 3JEKTPOOTPULATEIBLHOCTh, CTENEHb OKHUCIECHHUS, XMMHUYECKas CBs3b
(xoBaJIeHTHAas, HOHHAs!, METaJUINYECKasi, BOJIOPO/IHASA), KpUCTAJUIMUECKas pe-

IE€TKA, TUIIBl XMMUYECKUX PEAKIUH, pPacTBOP, JJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOIUTHYECKAS
JUCCOLMAMsl, OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHYECKOM pPEaKIMK, XMMUYECKOE PAaBHOBECHE;
TEOPUHU U 3aKOHBI (TEOpHUs JIEKTPOJUTUUECKON AMCCOLMALMY, iepuoandeckuii 3akoH . 1. Menneneesa,
3aKOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHHsS W MPEBPAICHUs] SHEPTrUU NP XUMHUYECKHX
peaxkuusx), 3aKOHOMEPHOCTH,

CUMBOJINYECKUHN A3BIK XMUMHMHM, MHPOBO33PEHUECKHE 3HAHUS, JIEKallMe B OCHOBE IOHMMAHMUS
MPUYMHHOCTH U CUCTEMHOCTH XMMMYECKHUX SIBJICHUH, (PaKTOIOrHYeCKHe CBEIECHUS O CBOMCTBAX, COCTaBe,
MOJIyueHUH U Oe30IIaCHOM MHCIMOJIb30BAaHUM BaXHEMIIMX HEOPraHWYECKUX BEIIeCTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTU YEJI0BEKA;

3) cipopmuposannocmv ymenuil 6visgIsmes XapaKTEPHbIC MPU3HAKU TIOHITUH, YCMAaHABIUeams X
B3alMOCBS3b, UCNOIb306AMb COOTBETCTBYIOIUE MOHITHS NPU ONMCAHUN HEOPraHMYECKHUX BEUIECTB M MX
IIPEBPAILCHHI;

4) cghopmuposaHHocms yMeHUll UCNOIb308aMb XUMUYECKYI0 CUMBOJIMKY JUISI COCTaBIICHHS (HOopMyIT
BELIECTB M ypaBHEHUH XMMHUYECKUX peakiuil; cuctemarnyeckyto HomeHkinarypy (IUPAC) u tpuBuanbHble
Ha3BaHUS OT/AEJbHBIX HEOPraHMYECKUX BEHIECTB (YrapHbIil ra3, YIJEKUCIbIH ra3, aMMHak, rameéHas
W3BECTh, HETal¢Hasi U3BECTh, MMUTHEBAS COJA, TUPHUT | 1IpP.); S5) cihopmuposannocmov ymenuil onpedensimo
BAJICHTHOCTb U CTENEHb OKUCJIECHMSI XMMUYECKUX JJIEMEHTOB B COCIMHEHUSAX Pa3IMYHOIO COCTaBa; BH]
XUMHUYECKON CBSI3M (KOBaJIGHTHAs, HWOHHAs,  METaJUIMYecKas, BOJOPOJHAas) B COEAMHEHUAX; THII
KPUCTAJININYECKON PEIIETKM KOHKPETHOTO BELIECTBA (aTOMHAsl, MOJIEKYJIsIpHas, MOHHAs, METaJllIn4yecKast);
XapakTep cpebl BBOAHBIX PacTBOpax HEOPraHMUYECKUX COEANHEHUM;



6) cipopmuposannocms ymenuil ycmanaeiueams TPHHAIICKHOCTh HEOPraHMUYECKHX BEIICCTB MO
UX COCTaBy K OINpeAeNEHHOMY KJIacCy/Tpylie COeUHEHHH (MIpOCThie BEellecTBa — METaJIbl U HEMETalIbI,
OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM(POTEPHBIE TUPOKCUIBI, COIIH);

7) cghopmuposannocme ymenutl packpuléams CMBICI Nepuogrnueckoro 3akona J[. . MenaeneeBa u
JIEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIONTYI0, OOBSICHUTEIHHYIO U IPOrHOCTHYECKYIO (DyHKIINU;

8) cghopmuposannocme ymenuil xapaxmepuzo6ams SIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
anemeHToB 1—4 mnepuonoB Ile-puomnueckoit cucteMbl xumuueckux siemeHtoB . M. Menpeneesa,
UCIIOJIBb3YS TOHSTUSA «S-, P-, O-3J€KTPOHHBIC OPOMTAIM», «IHEPreTHYECKUE YPOBHHU»; OODBIACHANMb
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COSAMHECHHN 10 TIEPHOJaM U TPYIIaM
[Tepuoanueckoit cucrembl xumudeckux snemeHToB . M. Menpeneena;

9) copmuposannocms ymenuii xapakmepuzoeamsv (onucviéams) OOIME XUMHYESCKUE CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB; MOOMEEp#COamsb CYIIECTBOBAHHWE T'€HETHYECKOW CBS3U
MEXTy HCOPTaHUIECKUMU BEIIECTBAMU C IIOMOIIBIO YPABHEHH COOTBETCTBYIOIIMX XUMHUECKUX PEaKIIN;

10) cghopmuposannocmo ymenus Kraccupuyuposams XUMHYECKAE PEAKIUU IO Pa3IdIHBIM
MpU3HaKaM (YUCITY ¥ COCTaBYy PEarupyroIlnuX BEIIECTB, TIIOBOMY dPPEKTy peakiuu, u3Me-

HEHUIO CTETNeHeN OKUCIICHUS 3JIEMEHTOB, 0OpPaTUMOCTH PEaKIUH, YIaCTHIO KaTallu3aTropa);

11) chopmuposannocmes ymenuti cocmaeisims YpaBHEHHs PEAKLU Pa3IMYHBIX TUIIOB; MOJHBIC U
COKpalIEHHbIC YPaBHEHUS peaKIMii HOHHOTO 0OMEHa, YUUTHIBAsL YCIOBHS, PU KOTOPBIX

9TH peakluy UAYT 10 KOHIIA,

12) chopmuposannocms ymenuil nposoOums peakiuu, MOATBEPIKIAIOIINE KAYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTraHWYECKHX BEIIECTB; PACNO3HABAMb OIBITHBIM ITyTEM HWOHBI, NPHUCYTCTBYIOIIHAE B
BOJHBIX PACTBOpPaX HEOPTaHMUECKUX BEIIECTB;

13) cghopmuposannocmev ymenuii packpviéams CYIIHOCTh OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MOCPEeNCTBOM COCTaBICHHUS AJIEKTpPOHHOro OamaHca 3THX peakuuid; 14) chopmuposannocms
YMeHUll 00bACHAMb 3aBUCUMOCTh CKOPOCTH XUMHYECKOHW PEAaKIHMU OT Pa3UYHBIX (AaKTOPOB; XapaKTep
CMEIIIEHUsI XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIII-

Hero Bo3zeicTus (npuHuun Jle llarense);

15) chopmuposannocme ymenuil xapakmepuzoéams XMMHYECKHE IPOIIECCH, JCKAIINE B OCHOBE
MIPOMBIIIJICHHOTO TIOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHaKa, a TaKkke CHOPMUPOBAHHOCTH IMPEI-CTABICHHIA
00 O0IIMX HAYYHBIX MPUHIIUIIAX U YKOJIOTHUYECKUX MPpoOIeMax XUMHUUECKOTO MPON3BOCTBA;

16) chopmuposannocms ymenuil nposoOums BIMUCICHUS C UCTIONIB30BAaHUEM TOHSITHS «MacCOBast
JIOTISl BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHUUYECKUX PEAKIUAX, MACChl BEIIECTBA
Wi 00bE€Ma ra3oB M0 U3BECTHOMY KOJHUYECTBY BEIIECTBA, MACCE WM OOBEMY OJTHOTO M3 YUACTBYIOIINX B
peaKkiuu BEIIeCTB, TEIUIOBOTO 3(deKxTa peaklud Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB,
MIPEBPAICHIS H COXPAHCHHUSI SHEPTUH;

17) cgopmuposannocme ymenuii cobrrodams npaguia TOIB30BAHHUS XMUMHYECKOW IMOCYHOH U
n1a0opaTOpPHBIM 000PYIOBAaHHEM, a TAKXKe MPaBHiIa OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUHU

C MHCTPYKIIMSMH 1O BBIMOJTHEHHIO TA00OPATOPHBIX XUMUYECKUX OMBITOB;

18) copmuposannocme  ymenuil NAGHUPOBAMb U  GbINOIHAMbL XUMHUYECKUH OIKCIIEPUMEHT
(pasnmoxkeHne MEpOKCHIA BOAOPOJA B TPUCYTCTBHH KaTalU3aTopa, OIpPEIEICHHE CpPEAbl PacTBOPOB
BEIIECTB C IMOMOIIBI0 YHHBEPCATHHOTO HWHIAMKATOPA, BIHUSHHUE PAa3IMYHBIX (AKTOPOB HA CKOPOCTH
XUMHUYECKON peakiuu, peakiii MOHHOTO OoOMeHa, KaueCTBEHHBbIE peakIMu Ha cynbdar-, kapOoHAT- U
XJIOPH/I-AaHWOHBI, HA KaTHOH aMMOHUS, PEIICHHE JKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM «MeTauiel» U
«HeMerannbl») B COOTBETCTBHH C MPAaBHJIAMU TEXHUKH O€30MACHOCTH IMPH OOpAaIlleHUH C BEUIECTBAMU U
1a00paTOPHEIM O00OPYIOBAaHUEM, NpedCcmasisimy PE3yIbTaThl XUMHUYECKOTO JSKCIIEpUMEHTa B (opme
3aMKCy ypaBHEHUH COOTBETCTBYIOIIUX PEAKIIUN U hopmynuposams BBIBOABI HA OCHOBE ITUX PE3YJIbTATOB;

19) cgopmuposannocmes ymeHull Kpumuuecku aHaIUUpOSams XUMHYECKYIO HH(POPMAIIHIO,
MoJiydaeMyro u3 pa3Hbix ucrounnkos (CMU, UuTepHeT u 1p.);

20) cghopmuposannocmo ymenuti cobirodams npasuia SKOJIOTHUECKH 11eeCO00Pa3HOTO MOBEACHHUS
B OBITY U TPYIOBOH JEATETHLHOCTH B IEISIX COXPAHEHUS CBOETO 3J0POBBS M OKPYKAIOIIEH MPUPOTHOM
Cpelbl;, 0CO3HABAaTh OMACHOCTh BO3JICHCTBUS HA JKHUBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, MOHUMAS
cmbicn nokazatens [1JIK, noscuames Ha mpuMepax crocoObl YMEHbBIIIEHUS U TPEIOTBPALICHHS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEIIOBEKa;



21) ans 00y4aroUMXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbSI: YMEHHE NPUMEHSTH 3HAHHS
00 OCHOBHBIX JIOCTYIHBIX METOAX MO3HAHUS BELUIECTB U XUMUUECKUX SBICHUN;

22) nns cnensliXx U caaboBHIALIMX OOYYAIONIMXCS: YMEHHE HCIOJIb30BATh PENbe()HO TOUECUHYIO
cucteMy ob6o3naueHuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.

1.

2. Conep:kanue y4eOHOT0 nmpeaMeTa

ITepBerii rog o6yuenus (10 kiacc)

OcHOBHBIC IOHATHS OPraHUYeCKON XUMHH

[losiBieHUe U pa3BUTHE OPTaHUYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto u
3HAYEHUE OPraHUYECKOU XMMHMH B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHYECKOE CTPOCHHUE KAK MOPSAJOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO MX BAJICHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUM XUMHUYECKOI'O CTPOEHHUs OpraHMYecKux coenuHeHuit A.M. bytieposa.
VYriepoaHblid CKENeT OpraHuYecKo Mosiekylsbl. KpaTHOCTh XMMHUYECKOH CBSI3U. 3aBUCUMOCTH CBOMCTB
BEIIECTB OT XMUMMYECKOIO CTpOeHHs Mojiekyd. M3omepus u unszomepsl. Ilonartue o ¢(yHKIMOHAIBHON
rpymnmne. [IpuHOunel KiaccupuKauy OpraHUYecKux coennHeHuid. CucreMaTHuecKash MeXIyHapoIHas
HOMEHKJIaTypa ¥ MPUHLUIIBI 00pa30BaHMs Ha3BAHUN OPraHMYECKUX COECIUHEHUI.

Yraesoaopoabl

Ankanbl. Cmpoerue monexkyavl Mmemana. 1 OMONOrHYeckuid psig — ankaHoB. ['omosory.
Homenknarypa. M3omepus yriepoaHOro ckenera. 3aKOHOMEPHOCTH HM3MEHEHHS (PU3MUYECKUX CBOWCTB.
XuMuuecKkue CBOHCTBa (Ha IpuUMepe MeTaHa M 93TaHa): PeaKklMH 3aMelleHus (TaJloreHUpOBaHUE),
JETUAPUPOBAHUS KAaK CIIOCOOBI MOJYYECHHUsI BOXHEUIINX COCAMHEHUI B OPraHUYECKOM cuHTe3e. [ opeHue
METaHa KaK OJIMH U3 OCHOBHBIX MCTOYHHKOB TEIIa B POMBIIUIEHHOCTH U ObITY. HaxoxaeHue B npupose u
IIPUMEHEHHUE aJKAHOB. [[oHAmuUe 0 YUKIOANKAHAX.

Ankensl. Cmpoenue monexyavt smunena. ['omonornueckuil psg ankeHoB. HomeHnknatypa.
W3oMmepust yriaepoiHOro ckejleTa U MOJIOKEHUSl KPAaTHOHM CBA3M B MoJieKysie. XMMHUYECKUE CBOWCTBa (Ha
IpUMepe OSTWIEHA): peakUud NPUCOEAUHEHUs (TaloreHUupoBaHue, cudpuposanue, TUApaTaLu,
2udpoeanoeenuposanue) Kak Ccroco0 TOody4eHUs (YHKIMOHAIBHBIX IPOM3BOAHBIX YIIIEBOJIOPOJIOB,
ropenus. llonumepusanys 3TUiIEHAa KaKk OCHOBHOE HAIPaBICHHME €ro Ucnojb3oBaHus. [lonmmatunen kak
KPYNHOTOHHAXXHBIA MIPOJAYKT XMMUYECKOI0 IPOU3BOACTBA. [IpumMeHeHue sTueHa.

Ankanuensl ¥ kaydyku. [ToHsTHE 00 aKagueHax Kak yrieBoJopoJax ¢ AByMsl IBOMHBIMH CBS3SIMU.
[Momumepuzanus guBuHuUia (Oyraauena-1,3) kak cnoco0 MOJMyYeHHMs] CHHTETMYECKOTO Kaydyka.
HarypanbHblli M CHHTETHYECKMM Kaydyku. Byikanusauus xaydyka. Pesuna. IIpumenenue xaydyka u
PE3HHBL.

Anxunbl. Cmpoenue monekyavt ayemunena. 1'omonorudeckuii psin ankuHoB. HomeHkiaTypa.
W3oMepust yriaeposHOro ckeyera U MOJOKEHUsl KPaTHOHM CBA3M B MoJieKysie. XUMHUYECKHe CBOWCTBa (Ha
IpUMepe alleTWIIEHA): pEeakUuu MpHCOeIMHEeHNs (TaJIoTeHUpPOBAaHUE, 2udpuposanue, TUApATALUS,
2U0po2ano2enuposanue) Kak crnoco0 IMoJIydeHUs IMOJMMEPOB M JAPYruX MOJE3HBIX MPOAYKTOB. ['opeHue
alleTWJIEHA KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOT'O IUIAMEHU JUIsl CBapKU M pe3KU MeTaiuoB. [Ipumenenne
aneTuiIeHa.

Kucaopoacoaep:xamme opranniecKkie BemecTsa

Apensl. beH3onm kak mpeacTaBUTENb apOMaTHYECKUX YIIIEBOAOPOAOB. Cmpoenue MmoeKyvl
Oenzona. XUMHUYECKHE CBOMCTBA: pPEAaKLMU 3aMelleHus (raJoreHHpOBaHUE) Kak CIOco0 MOIydeHUs
XUMHUYECKUX CpEJICTB 3alllUThl pPACTEHUH, NpPUCOENUHEHHUs (THAPUPOBAHUE) KakK JI0Ka3aTeIbCTBO
HenpeAeabHOro Xxapakrepa 6ensona. Peakius ropenus. [Ipumenenue GeHsorna.

Cnuptel. Knaccudukanusi, HOMEHKJIAaTypa, H30Mepus CHUPTOB. MeTaHON U JTaHON Kak
IIPEICTAaBUTENN TPEAETBHBIX OJHOATOMHBIX CIIMPTOB. XMMHMUYECKHE CBOMICTBA (HAa IPUMEpPE METAHONA U
3TaHoJja): B3aUMOJIEUCTBUE C HATPUEM KaK CIOCOO yCTAHOBJIEHUS HAJIUYUS THUAPOKCOTPYIIBI, peakuus ¢
raJJOreHOBOJIOPOJIAaMH KaK CIOCOO TOJY4EHHUs PAacTBOPHUTENEH, Aeruaparanus Kak crnoco0 MOoJydeHHus
sTuieHa. Peaknus ropeHus: ciupThl Kak TOIIMBO. [IpruMeHeHne MetaHona u 3taHona. Pru3noiornyeckoe
J€CTBYE METAaHOJIa U ATAHOJA Ha OPraHU3M YeJIOBEKa. DTUJICHIJIMKOJIb U TJIMLIEPUH KaK MpPeCTaBUTENN
Mpele’bHbIX MHOTOATOMHBIX CcHUPTOB. KadecTBeHHas peakiuss Ha MHOTOAaTOMHBIE CIUPTBI U €€
IIPUMEHEHHUE U1 paclo3HaBaHMsl IJIMIEPUHA B COCTaBE KOCMETHYECKUX cpeAcTB. IlpakTmueckoe
IIPUMEHEHNE ATUJICHTJIMKOJIS U TIIMLEPHUHA.



@®enon. CtpoeHue MoONeKynbl QeHona. Bzaumnoe enusnue amomos 6 Molekyie ¢heHoua.
Xumuyeckue ceoticmea: @3aumooeticmeue ¢ Hampuem, 2UOPOKCuoom Hampus, opomom. Ilpumenenue
¢benona.

Anpneruapl. Mertananb (dopManbaerua) W dTaHadb  (AlETaNbIErHa) Kak IpeiACTaBUTEIH
MpeleIbHBIX aNbAeTHA0B. KauecTBEHHBIC peaklii Ha KapOOHWIBHYIO TPYyMITy (Peakius «cepeOpsHOTo
3epKaiiay, B3auMoaecTBue ¢ ruapokcuioMm Meau (II) m ux nmpuMeHeHue st 0OHAPYKEHUS TPEISTbHBIX
QJIBJICTHJIOB B MIPOMBIIIJICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH anbAeruaoB. [Ipumenenue popmanbaeruaa
U aleTaibAeTuIa.

KapOoHOBBIE KHCIOTHL. YKCYCHasi KHCJIOTa KakK NPEICTaBUTENb MPEISIbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. XUMHUUYECKHE CBOWMCTBA (HAa MPHUMEPE YKCYCHOM KHCIIOTHI): PEaKIMH ¢ METalIaMH,
OCHOBHBIMH OKCHJIaMH, OCHOBAaHHUSIMH M COJIIMH KaK IOATBEPXKJICHUE CXOJICTBA C HEOPTaHUYCCKUMH
KHCJIOTaMU. Peaknmsi sTepuduKkanmy Kak crocod MOMydeHHUs CIOXHBIX 3(upoB. [IpumeHeHne ykcycHo
kucnoThl. [IpecraBneHune o BICIIUX KapOOHOBBIX KHCIIOTAX.

Cnoxnbie 23¢upsl ¥ KUPbL. CI0KHBIE YDHUPHI KaK TPOAYKTHI B3aUMOICUCTBHUS KapOOHOBBIX KUCIOT
co cnupramu. [IpuMeHeHne CI0XHBIX A(PUPOB B MULIEBOK U Map(PIOMEPHON MPOMBIIUIEHHOCTH. JKUpBI Kak
CIIOXHBIE A(DHUPHI TIUIEPUHA W BBICHIUX KapOOHOBBIX KHCIJIOT. PacTHTENbHBIC M JKMUBOTHBIC YXKHUPBI, MX
cocraB. Pacrio3HaBaHue pacTUTENBHBIX KUPOB HA OCHOBAHUH UX HEMPEICILHOTO Xapakrepa. [Ipumenenue
KHUpOB. ['MApONU3 WIM OMBUICHHE >KMPOB KakK CIOCO0 MPOMBIIUIEHHOTO IOJXYYeHHsI COJIEH BBICIIMX
KapOOHOBBIX KUCIOT. MBUTA KaK COJIHM BBICIIMX KapOOHOBBIX KUCIOT. MOFOIIME CBOHCTBA MbLA.

VYrnesoasl. Knaccudukauus yriaeBomoB. HaxoxneHue yriaeBomoB B mpupoje. [mroko3a Kak
anpaerugocnupt. bpoxenue rmroko3bl. Caxaposa. [uodponusz caxaposzwi. Kpaxman u 1emioiioza Kak
OMOJIOTHYECKHE TOMMEPhl. XMUMHYECKHUE CBOMCTBA KpaxMmaja M IIEJUTIONO3bI (THAPOJIM3, KauyeCTBEHHAS
peakius ¢ WOJOM Ha KpaxMal W ee NMPUMEHEHHE JUIsi OOHApY)KEHHUs Kpaxmaja B MPOIYKTaX IMUTAHUS).
[Ipumenenue u Ouonoruueckas poib yriaeBoaoB. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha IMpUMeEpe
aIeTaTHOTO BOJIOKHA.

Unentudukamuss OpraHMYeCKUX COCAMHEHUU. [eHemuyeckas 636 MedcOy  Kiaccamu
opeanudeckux coeoureHutl. TUTTBI XUMUYECKUX PEaKIUi B OPraHUYECKON XHUMUH.

A3o0Tcoep:kaliue OpraHudeckmne BelecTBa

AmuHokucaoTel u  Oenku. CocTaB M  HOMEHKJIAaTypa. AMHMHOKHCIOTHI Kak aM@oTepHbIe
opraHuueckue coeauHeHus. llentuaHas cBsa3b. buonormueckoe 3HaueHue o-aMHHOKHCIOT. OOnactu
MPUMECHCHHUS aMHUHOKHCIIOT. benku kak mnpupomHsie Ouomonmumepbl. COCTaB W CTPOCHHE OCIKOB.
XuUMHUYEeCKHE CBOMCTBa O€NKOB: TUAponu3, jAeHarypanus. OOHapykeHHe OelnKOB TpH TOMOIIU
KauecTBEHHBIX (IBETHBIX) peakiuil. [IpeBpamiennst 6enkoB nuIy B opranusme. buonornyeckue GpyHkunu
OENKOoB.

XUMHUA U KU3Hb

Xumusa u 370poBbe. JlekapcTBa, (EepMEHTHI, BUTAMUHBI, TOPMOHBI, MHHEpaIbHBIC BOJIBI.
[TpoGiembl, cBsI3aHHBIC C MPUMEHEHUEM JIEKAPCTBEHHBIX IMpenapaTroB. BpemHbie MPUBBIYKA U (PAKTOPHI,
paspyuiaronme 370poBbe (KypeHue, ynoTrpeOIeHue ankoroiisi, HapKkoMmaHwus). PamuoHanbHOE NUTaHUE.
Tuwesvie 0ob6asku. OcHoBbl NUULEBO XUMULL.

XvMHus B IOBCEHEBHOM XU3HU. MoroIue U yucTsmue cpenctsa. Cpedcmaa 60pbOvl ¢ Obimoguimu
HACeKOMbIMU: peneienmoyl, uHcekmuyuovl. CpeiacTBa JWYHOM THUTHEHbI M KocMeTWku. [IpaBmia
0e30MmacHoi paboOTHI C €AKUMU, TOPIOYUMHU M TOKCHYHBIMU BEIIECTBAMHU.

Tembl npakTHYeCKUX padoT:

1. Perenne sKkcriepuMEeHTaIbHBIX 33724 Ha paclio3HaBaHUE OPraHUYECKUX BEIIECTB.

2. Pacnio3HaBaHUe IJ1acCTMAcC U BOJIOKOH.

11 kaace
OBIIAS U HEOPTAHNYECKASA XUMUS

TeopeTuvyecKkue OCHOBbI XUMMHU



XuMu4eckuit 3nmeMeHT. AToM. SIpo aToMa, M30TOMBL. DJIEKTPOHHAS 000J0YKa. DHEPreTHIEeCKUe
YPOBHH, MOYPOBHU. ATOMHBIEC OPOUTAIIH, S-, P-, O- 37eMeHThI. OCOOCHHOCTH paclpe/IeICHHUs HICKTPOHOB
10 OpOUTAISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(PUTypaIHs AaTOMOB.

[lepnonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux snemeHtoB [[. 1. Menneneesa.
Cas13p nnepuoauueckoro 3akoHa u [lepuoauueckoii cucreMsl xumuueckux 3nemeHToB Jl. Y. Menneneesa ¢
COBPEMEHHOU TEOpUEH CTPOEHHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUs CBOWCTB XMMHMUYECKHUX 3JIEMEHTOB
1 00pa3zyeMbIX UMH MPOCTHIX M CIOXHBIX BEIIECTB IO TPYyNIaM U MepruojaM. 3Ha4eHUE MEePHOAMYECKOTO
3aKOHA B Pa3BUTHUU HAYKH.

CrpoeHue BeliecTBa. XUMHUUEcKasi CBA3b. Buabl XUMUUECKON CBsI3U (KOBAJIEHTHAsl HEIOJIApHAs U
MoJIApHAsi, HMOHHAs, MeTauinueckas). MexaHu3mbl 00pa3oBaHUS KOBAJICHTHOM XHMMHMYECKOH CBS3U
(oOMeHHBI W JIOHOPHO-aKLENTOpHBIN). Bomopoanas cBs3b. BaneHTHOCTb. DJIEKTPOOTPULIATEILHOCTD.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.

BewecTBa MOJEKYISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTaBa BELLECTBA.
THunel KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTANIMYECKON PEIIETKH.

IlonsiTHe 0 nUCHIEpCHBIX cucTeMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPLI. MaccoBas 10JI BelllecTBa
B pacTBOpE.

Knaccugukanuss HeopraHMUecKuX coeAuHeHWH. HomeHkiaTypa HEOpPraHMYeCKHX BEIIECTB.
['eneTnueckasi CBSI3b HEOPraHUYECKHUX BEILIECTB, IPUHAICKAUX K PA3TUUYHBIM KJIACCAM.

Xumunueckas peakuus. Kiaccupukanus XUMUYECKUX PEAKIMI B HEOPraHMYECKONM U OPraHUYeCcKOM
XUMHUU. 3aKOH COXPAHEHUSI MACChl BEILIECTB, 3aKOH COXPAHEHMS U PEBPAILLECHUS SHEPTUU TPU XUMHUECKUX
peakuusx.

CKopocThb peakiuu, e€ 3aBUCUMOCTb OT pa3iuuHbIX (pakTopoB. OOpaTHMbIe peakiuu. XUMUYECKOe
paBHOBecHe. PaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYEeCKOTo paBHoBecus. [Ipunnun Jle [larense.

OnekTponauTnueckas nucconuanus. CunbHble U ciaadbie AneKTponuThl. Cpena BOAHBIX PacTBOPOB
BEILIECTB: KUCIasi, HEUTpaJbHasA, LIEIOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKILIUH.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHMs] BEIIECTB M MX IPEBPALICHUI: JAEMOHCTpalus TaOJIuLl
«Ilepuoguueckas cucrema xumuyeckux saeMeHToB J[. WM. MenaeneeBa», u3yueHue Mojenei
KPUCTAUNTMIECKUAX PEIIETOK, HAOMIOACHWE M ONHMCAHWE JIEMOHCTPAIIMOHHBIX M JIAOOPAaTOPHBIX OIBITOB
(paznokeHue MEpOKCUIA BOAOPOJA B TNPUCYTCTBHM KaTalu3aTopa, OIpPENEICHHE Cpelbl pacTBOPOB
BEUIECTB C IOMOINBIO YHHMBEPCAIBHOIO HWHAMKATOpa, pPEAaKIUHM HOHHOIO OOMeHa), IpOBEIEHUE
MPaKTUYEeCKOH paboThl «BiusHMe pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOHM peaKkiium».

Pacuérnrie 3amaun.

Pac4€rbl o ypaBHEHUSAM XMMHYECKHUX PEAKIMM, B TOM YUCIIE TEPMOXUMHYECKHUE PACUETHI, PACUETHI
C MCIOJIb30BAaHUEM ITOHATHUS «MACCOBAast JOJIs1 BEIIECTBAY.

Heoprannveckasi Xumus

Hewmerannsl. Ilonoxenne HemeramuioB B [lepunognyeckon cucreme xumudeckux anemeHTos 1. M.
MenjieneeBa M OCOOCHHOCTH CTpOEHHs aToMOB. (DHU3MYECKHE CBONCTBA HEMETAJUIOB. AJUIOTPONHUS
HEMETaJUIOB (Ha MpUMeEpe KUCIopoaa, cephl, hocdopa u yriepoaa).

XUMHUECKHE CBOWCTBA BaXKHEHIIMX HEMETAJIOB (TaJloT€HOB, Cephl, a30Ta, gocdopa, yriepoaa u
KpEMHUS) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEITUHEHUN).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COCIUHEHHM.

Meramnsl. [lonoxxenne meramnoB B Ilepuogmdeckoil cucreme XuMu4Yeckux anemeHTtoB /[[. .
MenneneeBa. OcoOEHHOCTH CTPOEHUS BIIEKTPOHHBIX 000JI04eK aroMoB MeTayuioB. OOmue duznyeckue
CBOMCTBA MeTauIOB. CIUIaBbl METAJJIOB. DJIEKTPOXUMHAYECKHUN PsAJT HAIPSHKEHUN METAJIOB.

XVWMUYECKHE CBOWCTBA BAXKHEHIIMX METAJIOB (HATpUM, Kajwii, Kalbl[Ui, MarHuii, aTlOMUHUH,
LUHK, XpPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

O611me crocoObl moyyeHust MeTayuioB. [IpuMeHeHne MeTaIoB B ObITY M TEXHUKE.

OKCHepUMEHTAIbHBIE METO/bl HM3YyU€HHUs BEIIECTB U HUX MpEBpallleHuH: U3ydeHHEe KOJUIEKLIUU
«MeTamibl M CIUIaBb», OOpa3lOB HEMETANIOB, PELICHHE JKCIEPUMEHTANbHBIX 3aJad, HaOlroleHHe U
ONHCaHUE JEMOHCTPALIMOHHBIX M J1a0OpaTOPHBIX OMNBITOB (B3aUMOJIEHCTBUE THJIPOKCHIA ATIOMUHUS C
pacTBOpaMH KHCIIOT U IesIoueil, KaueCTBEHHbIE peaKIIMi Ha KATHOHBI METAJIJIOB).

Pacuérnbie 3a1aun.
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Pacuérel Maccel BemiecTBa WM 00bEMa Ta30B 10 M3BECTHOMY KOJHMYECTBY BEIECTBA, MAcce WU
00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, PAacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKLIUH, €CIIU OJJHO U3 BELECTB UMEET IIPUMECH.

XuMHus H )KU3Hb

Ponp xumum B 0OeCmEeYeHMH SKOJIOTUYECKOM, HIHEPreTHYECKOW M TNHIIEBOW Oe30MacHOCTH,
pa3BuTUU MeAUIMHEL. [ToHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHUX PEAKIIHIA.

[lpencraBiaenus 00 OOMMX HAYYHBIX HPUHIUIAX TPOMBIIUIEHHOTO MOJYYEHHUS BaXHEUIIMX
BEIIECTB.

YenoBek B MHpE BEIIECTB W MaTepUaAlOB: BaXKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKLIMOHHBIE  MaTepHalibl, KpacKu, CTEKJIo, KepaMmHKa, MaTepuaibl I  SJICKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHNYECKUE U MUHEPAIbHBIEC YJ00PEHUSI.

XuMHUS U 3]I0pOBbE YENIOBEKa: IMpaBHJIa MCIOJB30BaHUS JIEKAPCTBEHHBIX IpENnaparoB, MpaBuia
0€301acHOTO UCIIOIB30BAHUS IPENApaTOB OBITOBOI XUMHHU B TIOBCEAHEBHOM KHU3HH.

MesxnpeaMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBSA3EH MPU M3YUEHUH OOIIeH 1 HeopraHudeckoil xumun B 11 kiacce
OCYILIECTBIISICTCSl Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK W TMOHSITHIA,
SIBJIIOILMXCS] CACTEMHBIMHU ISl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE MMOHSATHUS: HAYYHBINH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHATIU3, CUHTES,
Kiaccu(uKanus, IepuoANIHOCTh, HAOJIOIeHUE, SKCIIEPUMEHT, MOCIIMPOBAaHIE, U3MEPEHUE, SIBJICHHUE.

Ousuka: MaTepus, OSHEpPrus, macca, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI,
PalMOaKTUBHOCTh, MOJIEKYJa, YHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHHE
BelIecTBa, (PU3NUECKHE BETUYUHBI U IUHUIIBI UX U3MEPEHUSI, CKOPOCTbD.

buonorusi: kierka, opraHusM, 3KOcHUCTeMa, Oumocdepa, Makpo- U MHKPODJIEMEHTHI, BUTAMHHEI,
0oOMeH BEIIEeCTB B OpraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XuUMHYECKas MPOMBIIUIEHHOCTh, METAJUTYyprus, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTEepHAaJIOB, CEIbCKOXO3IWCTBEHHOE IPOU3BOJICTBO, IHIIEBAas MPOMBIIUIEHHOCTh, (apMamneBTH4ecKast
MPOMBIIIJICHHOCTh, POU3BOJICTBO KOCMETHUYECKHX IMPENapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTEepUaJIOB, AEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

Tembl npakTHYEeCKHX PadoT:

1. BnusiHue pa3nuyHbix paKkTOpoB Ha CKOPOCTh XUMUYECKOM peakuu.
2. Pelrenne skcniepUMEHTANBHBIX 3aa4 110 Teme Hemeramisy
3. Pemenne skcnnepuMeHTANBHBIX 3a7a4 110 TeMe «MeTamibh)

TemaTnuyeckoe NIaHMPOBaAHUE
1 roa o6y4yenus (10 kiacc)

Ne Coneprxanue yueOHOro MaTepuaia. Copnepxanne | Kon-Bo
BOCIIUTAHHUSI C 4acoB
yueroM PIIB.

1 OCHOBHBIE MIOHATUS OPTAaHUYECKON XUMUU Cwm. 5)

2 YrneBonopobl [Ipunoxenne Ne 1 8

3 Kucnoponconepxkaniue opraHndeckue BEIiecTBa Cm. 12

4 A30TcoziepKale OPraHNYeCKUE BEIIECTBA Hpnnoxenne Ne 2 4

5 BricokoMonekysipHbIe BelIecTBa 3

6 XUMHS ¥ )KU3Hb 2

KoHTpob 2
2 rox o0yvenus (11 knacc)
] Conepxanue Copepxa | Kon- | Dnexktponnsle  (umudpoBble)  oOpa3oBaTesbHbIE
y4eOHOro MaTepuaa. HUE BO pecypcesl
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BOCIIUTAHHS | 4acOB
C Y4ETOM
PIIB.
Pasznea 1. Teopernyeckue 0CHOBbI XUMHH
1 Crpoenue atomoB. Cwm. 3 https://resh.edu.ru/subject/lesson/6479/start/150
[lepuoanueckuii 3akoH u | [lpunoxenue 989/
Ilepuoanueckas cucrema No 1
XMMHYECKHX 3JIEMCHTOB CwMm.
J. . MenpneneeBa [Ipunoxenue
1 Crpoenue Bemectna. Ne 2 4 | https://resh.edu.ru/subject/lesson/5911/start/151053/
.2 | MHOrooOpasue BeIIecTB https://resh.edu.ru/subject/lesson/5581/start/151081/
1 Xumnueckue peakiuu 6 | https://resh.edu.ru/subject/lesson/4938/start/151107/
3
Pa3nea 2. Heoprannueckas
XHMHSA
4 Metaibl 6 | https://resh.edu.ru/subject/lesson/3493/start/151213/
A https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
4 Hemeramisr 9 | https://resh.edu.ru/subject/lesson/5939/start/151320/
2 https://resh.edu.ru/subject/lesson/5913/start/151347/
4 CBs3b HEOPTaHUIECKUX 2 | https://resh.edu.ru/subject/lesson/4960/start/151374/
.3 | ¥ OpraHuvecKux
BCIICCTB
Pa3pen 3. Xumus 1 ;Ku3HbL
J XuUMUA U KU3HDb 4 | https://resh.edu.ru/subject/lesson/3504/start/151485/
A
OBIIEE KOJIMYECTBO YACOB I10 3
ITPOTPAMME 4
B Ttom uncne KP - 2; I1P - 3

3anaun moayns «IIIKoabHBIN ypoKk»

| Copnepsxanue Bocrutanus B PITYII. 10 kiacc

[Tpunoxxenue 1

IlonsaTuiiHeI arnmnapar I
BOCIIMTAHUSI CPEACTBAMM IPEIMETA,
MIPUBJICUCHHUE BHUMaHHS K
LIECHHOCTHOMY AaCHEKTY H3y4aeMbIX
SIBJICHUI

XUMUYEeCKHE 3HAHHUSA, KaK HEOOXOJAMMBIE YCIOBUS IS
dhopmMupoBaHus y 00y4YaIOIMIUXCS €CTECTBEHHOHAYYHON KapTHHBI
MHpA, NPEACTAaBICHUN O 3HAYCHUUM XUMHYECKOW HAyKh B
MOBCETHEBHON JKM3HM M B JKM3HU OOIIECTBA, TOTOBHOCTU K
O0CO3HAaHHOMY BBIOOPY cepbl MpodhecCHOHATHHON JACSITEIIBHOCTH,
CO3UJaTENbHOU TPaKIaHCKOU AKTHUBHOCTH, HABBIKOB
9KOJIOTMYECKH Oe30MacHOr0 MOBENEHUs B LENSIX COXpaHEHUs
3I0pOBbSl M OKpPYXKAIOIIEH cpeapl, AJig Pa3BUTHS JIUYHOCTU
oOydJaromuxcsi, HUX  HWHTEJUIEKTYaJbHOTO,  HPABCTBEHHOTO
COBEPILICHCTBOBAHMS U YCIICIIHON COLIMAIIA3AIIH.

[Tpunoxenue 2

[Ipumenenue Ha YpOKe
MHTEPAKTUBHBIX (GopM pabOThl C
Oo0Oy4arolUMUCs, CTUMYJIHUPYIOIINUX
MI03HABATENIbHYIO MOTHBAIUIO
00y4Jaromuxcs, MHHUIIUTHPOBAHHE
o0CYyXKIeHHS, BBICKA3bIBAHUS
00ydJaloIMMUCS  CBOETO  MHEHHS,

BBIPAOOTKH CBOCT'O OTHOIICHHS.

TeMsbl U1s1 AMCKYCCHIT B paMKaXx ypoKa.

[ToueMy a30T Ha3BIBAIOT B OJJHUX CIIy4asix 3JEMEHTOM BOMHBI, a B
JIPYTUX — DJIEMEHTOM KU3HU B MHUpa?

Kak BBI oTHOCUTECH K BEICKa3wiBaHuio JI.M.MeHnaeneeBa «He(bTb
— He TOIIUBO. TONUTH MOKHO M aCCUTHAITHSIMM))



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/

11 knacc

[TousiTHiiHBIN anmapart s
BOCIIUTAHUSI CPEJICTBAMU MPEAMETA,
MPUBJICYCHUE BHUMAHUS K
LIEHHOCTHOMY aCIIEKTy U3y4aeMbIX
SIBIICHHUI

11 knace

XUMHYecKue 3HaHUs, KaK HE0OXO0JUMbIE YCIOBHS JIJIs
(dbopMUpOBaHUS Y 00YUAIONINXCSl €CTECTBEHHOHAYYHOW KapTHHBI
MUpa, IPeJICTaBICHNUI 0 3HAUEHUH XUMHYECKOI HayKU B
HOBCCHHGBHOﬁ JKHU3HU U B )XU3HU 06H_[€CTBa, TOTOBHOCTHU K
OCO3HAaHHOMY BBIOODPY cdepbl TpodhecCHOHATBLHON AesITeNbHOCTH,
CO3UJIaTEIbHON IPakIaHCKON aKTUBHOCTHU, HABBIKOB SKOJIOTUYECKU
0€3011acHOr0 MOBECHUS B LIEJISIX COXPAHEHUS 37J0POBbS U
OKPY>KaIOIIEeH Cpebl, Vsl pa3BUTUS JTUYHOCTU 00YHarOUIUXCsl, UX
MHTEJJIEKTYaJIbHOT0, HDABCTBEHHOT'O COBEPILICHCTBOBAHUS U
YCIIEIHOW COUMAIM3ALINH.

[Tpunoxxenue 2

[Ipumenenue Ha ypoke
WHTEPAKTUBHBIX (hOPM pabOTHI C
00y4aroIUMUCS, CTUMYJIUPYIOIINX
M03HABATEIBHYIO MOTHBAIIUIO
o0yJaromuxcs, THUIUUPOBAHHE
00CYXIeHUs, BBICKA3bIBAHUS
00yJaroIUMUCS CBOETO MHEHUS,
BBIPAOOTKHU CBOETO OTHOIICHUSI.

TeMbl 111 AUCKYCCUH B paMKax ypoka.

Yro BaxkHee AJIs pa3BUTHUS OOILECTBA — HayKa UJIM KyJbTypa?
Bo3moskHa 1 HeopraHudeckas *KU3Hb Ha IPYrux IuiaHerax?
Cy1ecTByIOT Jin Oecrosie3Hble OpraHMuecKue BenecTa’?
Kup — nuunuit naccaxup?!

3acopeHue OKpy’Karollel cpeibl OTXOAAMU IUIACTUKA: €CTh JIU
pelieHue npoodaemMbl?
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