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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypOBHE CpPEIHETO O0O0IIero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepannny», TpeOoBaHM K pe3ysibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEILHOM MPOrpaMMbl  CpeHero ooOIero oOpa3oBaHUs
(®OIT  COO), mpencraBieHHbIX B  DeaepalbHOM  TOCYyAapCTBEHHOM
obpazoBarenbHoM cTangapte COO, c¢ yu€tom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeaMera «XUMHsS» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepany, peanu3ymOMUX OCHOBHBIE 00pa3oBaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TmoyoxkeHui «Crpareruu pa3BUTHs BocnuTaHuss B Poccuiickoi
@epnepanuu Ha nepuoj 10 2025 ronma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MpOrpamMMmbl MO XUMHUH, K OMPEACIICHUIO
oO1elt cTtparerun oOy4eHHsl, BOCIIUTAHUS U Pa3BUTHS 00yYaIOUIUXCs CPECTBAMU
yueOHoro npeamera «Xumus» g 10 kiaccoB Ha 0a30BOM YPOBHE COCTaBHIIU
koHnentyanbHbeie TosiokeHuss GI'OC COO o B3auMoOOYCIOBIEHHOCTH IICJIEH,
CoNlepKaHUs, PE3yJbTaTOB OOydYeHHUS M TPEOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

B cooTBercTBUM C OOIIMMU MHEISIMH U MPUHUUIAMU CPETHEro OOIIEero
oOpaszoBanusi conaepxkanue mnpeamera «Xumus» (10 kmacc, 6a30BbIi ypOBEHb
W3Y4YCHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIHTYPHYIO MOJATOTOBKY
o0ydJamuxcsi, HEOOXOIMMYI0 UM JJii  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJOJKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CoryiacHO JaHHOW TOYKE 3pEHUsl TJIaBHBIMHU LEISIMU H3Y4Y€HHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 KJ1.) ABISIOTCA:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW KAk BaKHEHIIICH
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIE MOHATHUS, (PYyHIAaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
0000MIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMS
BEIIECTB M XUMHUYECKUX peaKIMil, HEOOXOAMMBIX [JIsi MPUOOpETEeHUs
YMEHHM OpPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUU,
MMEIOIIUX MECTO B MIPUPO/JIC, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

e pPa3BUTUE YMEHHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBACHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301acHOro o0paIieHus ¢ BEIIeCTBAMH.



OO1ee yncino 4acoB, OTBEAEHHBIX I U3ydeHus: yueoHoro Kypca (Momaysst)
0 XUMUH, Ha 6a30BOM YpOBHE CpelHero odiiero odpasoBaHus, coctaBiseT B 10
kiacce — 34 Jaca (1 Jac B Hezeno).



COAEPXAHUE
Conepxkanue ydeOHOro kypca «OpraHuyeckass XUMHUsS B PACUETHBIX 3ajadax»
BKJIIOYAET CEMb TEM:
Tema 1. M30Mepusi ¥ HOMEHKJIATYPAa OPraHN4YeCKUX BelecTs (5 4acoB)
Bunel  u3zomepuu: CcTpykTypHas (YIVIEpOJAHOIO  CKEJeTa, MEXKJIAaccoBas,
MOJIOKEHUST (YHKIIMOHATIBLHOM TPYIIBI) U MPOCTPAHCTBEHHAS (CTEPEOU30OMEPHS).
HoMenknaTypa: TpuBUalIbHAs, CcUCTeMaTH4eckas. HamucaHue CTpyKTYpHBIX
dbopMyn M30MEpPOB M roMoJIOroB. [leMoHCTpanuu ATOMHO-CTPEKHEBbIE MOJCIIH.
Tabnuua ¢ HOMEHKJIaTypamMu OpraHMYecKux BemecTB. JlabopaTOpHbIE OIBITHI
N3rorosieHne MoJiesied OPraHuYeCKUX COCTUHEHUMN.
Tema 2. 3agaum Ha BbIBOJ XUMUYECKUX popmya (6 yacoB)
ANTOPUTM pelIeHus 3ajad Ha BBIBOJ XUMHUUYECKHX (OPMYJ OPraHMYECKUX
COCIMHEHUN Ppa3JIMYHBIX KJIACCOB. AJITOPUTMBI PACUYETOB IO XUMHUYECKUM
dbopmysiamM: HaXOXXJEHHE MAacCOBOM 07U d3JieMeHTa B BemiecTtBe. Pacu€Thl Ha
BbIBe/IeHHE (OPMYJIbl BEIECTBA MO a0CONIOTHOM W OTHOCUTEIHHOM IIOTHOCTH
MapoB Ta3000pa3HBIX BEIIECTB, MO MPOIYKTAM CTOpPaHUs OPTaHUYECKHUX BEIECTB.
Tema 3. 3agaun HA cMecH OPraHUYECKHMX BellecTB (2 yaca)
OCHOBHBIE 3aKOHBI XUMUU U XUMHUUYECKHE (HOPMYJIbI, MPUMEHSIEMbIC TIPU PEIICHUU
3a1a4. Pemenue 3a1a4 Ha CMECH OpraHUYECKUX BeleCTB (Ta3000pa3HbIX, KUJIKUX,
TBEPBIX).
Tema 4. BpluucjieHusi M0 yPaBHEHUSIM XHMHMYECKHX PeaKIHUil ¢ y4yacTHeM
opranuyeckux Beuectn (10 yacos)
Pacuér xonmyecTBa BelecTBa, MacChl, 00beMa MPOIYKTa PEAKIIMHU WU UCXOTHOTO
BEILIECTBA 10 MMEIONIMMCS JaHHBIM; pelieHre 3ajad Ha MPUMECH, Ha HU30BITOK-
HEJIOCTAaTOK, Ha BBIXOJI MPOYKTA.
Tema 5. OnpeneneHue KOJUYECTBEHHBIX OTHOIIEHMHA ra3oB (2 4aca)
OcHOBHBIEC Ta30BbIE 3aKOHBI. PellieHne 3a/1ady ¢ UCMOJIb30BAHUEM OTHOCUTEIBLHOM
MJIOTHOCTH Ta30B.
Tema 6. I'eHeTHueckasi CBA3b MEXKAY KJIACCAMHM OPraHHUYeCKHX BemecTsB (5
4acoB)
CocraBieHue W peuieHrue LENOYEK MPEBPAILCHUM, OTPAKAIOUIUX T€HETHYECKYIO
CBSI3b MEXK]Iy KJIaCCaMU OPTaHUYECKUX.

Tema 7. Xumusi 1 :kM3Hb (321244 U3 MOBCEAHEBHOM kU3HM) (4 yaca)
3ajaud ¢ TPOU3BOACTBEHHBIM,  CEJIBCKOXO3SMCTBEHHBIM, 3KOJOTHYECKUM
COJIep>KaHUEM



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
00yJaIMMHUCI TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayuHo-MeToau4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEIILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJhTATOB OCBOCHMS NpeIMeTa «XHUMHUSD» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TpPaKJaHCKOM HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEEIEHUIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTb M CIHOCOOHOCTh OOY4YaroOIIMXCSl PYKOBOACTBOBATHCS B CBOEH
JEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIUMU IIETOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «XUMHS) JIOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOIIO3HAHUs, CaMOpPa3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroImMXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpaxaror
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peaan3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpaIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMATb MOTHUBBI, HAaMEPEHHUs, JOTHKYy U
apryMEHThI IPYTHX IPU aHAIU3€ Pa3IM4YHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY U HAYyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHU;

YBaXEHUsI K MPOIECCY TBOPUECTBA B OOJACTHM TEOPUU U MPAKTUUYECKOTO
IPUMEHEHUS XUMHHU, OCO3HAHMsI TOTO, YTO JOCTUIKEHMSI HAyKH €CThb pe3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHUKOB;

UHTEpeCca M I103HABATEIbHBIX MOTHUBOB B IIOJYUYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYAllUU, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MYECKOMY U
IICUXUYECKOMY 3]I0POBBIO;

coOmo/ieHust TpaBuil 0e30MacHOro OOpallleHuss € BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAIUIX, yTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIYEK (YNOTpeOIeHus
aJIKOTr0JIs, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHMKAaTUBHOW  KOMIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NESTEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JIPYrMX BHJAX
NESITEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUU MPAKTUUECKUX 3a]ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOodeccuil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS NMPEAMETHBIX 3HAHUU 110 XUMUU;

YBAKEHUS K TPYAY, JIOIAM TPYyJa U PE3yabTaTaM TPYyAOBOU JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYQJIbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyayuiedl npodeccun M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEeH 0011IeCTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHM )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIILHOTO TPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEI OKPYXKaAKOLIEH
IPUPOJTHON cpele, YMEHHUs] MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTHMUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOrO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAaKTHUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHus €€ poilu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXAIOUIEM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOHOIO PAaBHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM s COBPEMEHHOI
LIMBHJIM3AIlMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbI, PEIIEHUHU II100aNbHBIX TPOOIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B Pa3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPYyAa U OSKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHMMAaHUsA CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUH 1O XHMHU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B Pa3luYHbIX cepax mpodhecCuoHaTbHON

NESATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeamera «XHMHs» Ha
YPOBHE CpeaHETo o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEeHU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIIC0OBAaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHC);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrnieunBaroIne dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00y4YatoInuXcs;
CIIOCOOHOCTH o0y4aromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4YCOHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYJSTUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH Nno3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIH3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIBLHBIE TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYEeCKas (opMyna, ypaBHEHHE XUMHYCCKOU
peaklMy — TMPU PEIICHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3a]1ad,
IPUMEHSTh HAa3BaHHbIE MOJENIbHbIEC NIPEICTABIICHUS ISl BBISBICHUS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIEIOBAHMS, UCIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOSATETHHO C(OPMYyIHPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHUSI HAOIIOJaTh 32 XOAOM
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajiad, NPUMEHEHHUIO Pa3InIHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ naopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJISIpHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MaTepHETa), aHamu3upoBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
IIpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;



GbopMyIUpPOBATH 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (HOpMy  TMpeAcTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(pOpMaIMel: NpUMEHATh MEXIpeAMeTHble ((usnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpPMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNIATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU ACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIIECTB, peaan3alud y4eOHOTo MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3yJibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHCHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHM Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbhIOMpaTh HauOoliee
3¢ PeKTUBHBIN CcMOCO0 MX pEIICHUS C YYETOM TMOJYUYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHble pe3yJibTaTbl OCBOCHHS Kypca «OpraHuuyeckas XUMHSI»
OTPAKAKOT:

c(hOpMUPOBAHHOCTh  TMPEJCTABICHUNH O XUMHUYECKOH  COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpPA, POJM XHWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUU MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4



¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO W MPHUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralIue TMOHATUS (XMMHUYECKUH BJIEMEHT, aToOM, JJIEKTpPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPUILIATEIbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHas (opmyna (pa3BEépHyTas W COKpaIIEHHAs), MOJIb, MOJISIpHas
Macca, MOJIPHBIM 00BEM, YIVIEPOMHBIN CKeJeT, (DYHKIMOHABHAS TPYIINa,
paaukan, u30Mepusi, H30Mepbl, TOMOJIOTHYECKHUI PsJI, TOMOJIOTH, YTJIEBOIOPO/IbI,
KHCIIOPOJ U a30TCOJEpAIIUEe COCAMHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XUMHUU, MUPOBO33PEHUYECKUE 3HAHUS,
JeXxale B OCHOBE MOHUMAHUS TPUYMHHOCTH W CHUCTEMHOCTH XUMHYECKHUX
SABJICHUH, (PAKTOJIOTHUECKHE CBEACHUS O CBOMCTBAaX, COCTaBE, MOJYYEHUU H
0€30MacHOM HCIIOIb30BAHUN BAXKHEHIITUX OPTraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATETbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISABIIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIOJbB30BATh COOTBETCTBYIOLIUE IOHATHS MPH
ONMCAaHHUH COCTABA, CTPOCHUS Y IPEBPALIEHUN OPTAHUYECKUX COEAUHEHN;

c(hOpMUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTAaBJICHHSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
W3TOTaBJIMBAaTh MOJIENIM MOJIEKYJI OPraHMYECKUX BELIECTB JJISI WUIKOCTPALUHA X
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATh NMPHHAMICKHOCTh H3YYCHHBIX
OpPraHMYECKHUX BEIIECTB [0 HUX COCTaBY M CTPOCHHUID K OMNPEACIIEHHOMY
KJIAcCy/Tpynne COeQUHEHUN (YIJIeBOJOPObl, KUCIOPOA U a30TcojepKalliue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEIMHEHUs), JaBaTh MM Ha3BaHUS [0
cucreMatnueckoi HoMmeHkiarype (IUPAC), a Takxe NpUBOAWTH TPHBUAIbHBIC
Ha3BaHMS OTACJIBHBIX OPraHMYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, AallETHUJICH,
ATWJICHTJINKOJb, TJHIECPUH, (eHol, (HOopManbAeTH ], aleTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TIIF0K034,
bpyKTO3a, Kpaxmal, LeJIJTI0JI03a, TIIUIHH);

c(hOPpMUPOBAHHOCTh yMEHUS OMPEICIATh BHUILI XUMHUYECKOHW CBS3U B
OPraHUYECKUX COEAUHEHUSX (OJAUHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MaCChl BEILIECTB;



chOpMUPOBAHHOCTh ~ YMEHHHM  XapaKTepu3oBaTh  COCTaB, CTPOEHHE,
bu3nYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3INYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIMJICH, arleTHJICH,
oyranuen-1,3, metmwnOyraauen-1,3, GeH30Jl, METAHOJ, STAHOJ, STUJICHIJHUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTHul, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxma, IeJUTI0JI03a, aMITHOYKCYCHAsI KHCIIOTa), WUTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMUYECKHX PEaKIHil C
UCITOJIb30BAaHUEM CTPYKTYPHBIX (pOopMyIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, yrojb), CHOCOOBI HX NepepaboTKu U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MIEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM TPOBOJIUTH BBIUMUCICHUS TIO0 XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOrO BEUIECTBA WJIU IMPOJYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKITNH);

c(hOpMUPOBAHHOCTh yMEHUH BIIANECTh CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XHUMHH MPU U3yYCHHUH BEIIECTB U
XUMUYECKUX ABJICHUN (HaOJt0/IeHne, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl NPUHSTHS PELICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MTPaBUiIa MOJIb30BAHUS XUMUYECKON
NOoCyJI0l ¥ J1labopaTOpHBIM O0OPYIOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBINOJTHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUJIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (IIPEBPAILIEHUS] OPTAaHUUYECKHUX BEILIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KAaYeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BEIIECTB, JCHATypalusi OCJIKOB NMpU HArpEeBaHHH, I[BETHHIC PEAKIIUU OEIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE€30MacHOCTH TMpU OOpallEeHUuH C
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJOBAaHUEM, TIPEICTABIATH PE3YyIbTaThI
XUMHUYECKOTO JKCIEpHUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uHbOpMaIMIO, TOJMYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEeICcTBa MacCOBOM
uHopmaruu, UuTepHeT u aJpyrux);

c(hOpMUPOBAHHOCTh ~ YMEHMH  coOMIoAaTh  MpaBWiia  DKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYNOBOM JESITEIBHOCTH B IEJISIX
COXpAaHEHHS CBOETrO 3J0POBBS M OKpY)KAIOIIEH MPHUPOJHON Cpeibl, 0OCO3HABATH



OINaCHOCTh BO3JCHUCTBUS HA YKWBBIE OPTraHU3Mbl OINPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOoHUMas cMbica mokaszatens [1/IK, mosicHaTs Ha mpumepax crocoObI
YMEHBIICHUSI W NPEAOTBPALLICHUS HX BPEAHOIO BO3JCHUCTBUS HA OPTraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSTh 3HAHHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL CHENbIX M CHAa0OBUASIIUX OOYYaloOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuut JI. bpaiinsa aisa 3anucu XuMHUYeCKUuX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KounyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/m Kontpoabnbsie IlpakTHyeckue
MpPOrpaMmMbl Bcero oOpa3oBaTejibHbIEC
padoThI padoThI
pecypcsl
Tema 1. 3oMmepust 1 HOMEHKIJIaTypa OpraHUYeCKUX BemecTs (5 4.)
Homenknartypa oprannyeckux
1.1 2 0 0 https://www.resh.edu.ru/
BellecTB. [IpaBruiia HOMEHKIATYpBI.
12 Buabl uzomepun: CTpyKTypHas u ) 0 0
' IPOCTPAHCTBEHHASL.
CocraBnenue CTpyKTYpHBIX (hopMyJ
1.3 M30MEPOB OPraHNYECKUX BELIECTB, 1 0 0
HOMEHKJIaTypa.
Tema 2. 3amaun Ha BBIBOJ XUMHYECKUX (hopmy (6 4.)
AJTOpUTM pellIeHus 3a/1a4 Ha
2.1 BBIBOJI XMMUUYECKUX (POPMYIT 2 0 0 https://www.resh.edu.ru/
OpraHUYECKUX BEILECTB
Pemenue 3a1au Ha BBIBOJ
2.2 XUMHUYECKUX (POpMYIT 1 0 0 https://www.resh.edu.ru/
OPTraHUYECKUX BEILIECTB
Pacuétel Ha BeIBeficHUE (DOPMYIIBI
23 BEIIECTBA 10 a0CONIOTHOM U 1 0 0 https://www.resh.edu.ru/
OTHOCHUTEIIbHOM IIJIOTHOCTH MapoOB,



https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/

I10 ITPOAYKTaM €10 CropaHus.

Pemenue 3ama4y Ha HaX0XKIEHUE

2.4 MacCOBOM JIOJIM DJIEMEHTA B 0 0 https://www.resh.edu.ru/
BCIIIECTBE
Pemenue 3amau Ha onpeneneHue

2.5 XUMHYECKOT' O DJIEMEHTA Ha 0 0
OCHOBAHUH €r0 MacCOBOM JIOJIU

Tema 3. 3amaun Ha CMeCH OPTaHMYECKUX BEIIeCTB (2 )

OCHOBHBIC 3aKOHBI XUMHH U

3.1 XUMHUYECKHE (POPMYJIBI, 0 0 https://www.resh.edu.ru/
MIPUMEHSIEMBIE TIPU PEIICHUU 33/1a4.

3.2 Pemerye saniat na cmecn 0 0 https://www.resh.edu.ru/

OpPraHUYCCKHX BCIICCTB.

Tema 4. BerunciieHus 10 ypaBHEHUSIM XUMUYECKUX PEAKIUN C

y4acTHEM OpraH

nyeckux Beniects (10 4)

4.1

Pacuer xonmyecTBa BelllecTBa,
Macchl, 00beMa MPOYKTa PEAKITUH,
€CJIM MCXOJIHOE BEIIECTBO JaHO C
MIPUMECAMHU.

0 https://www.resh.edu.ru/

4.2

3amaun HA «M30BITOK — HEAOCTATOK)
C y4acTHEM YyTIIEBOJOPOIOB

4.3

3ajaun Ha U30BITOK — HEJJOCTATOK C
HCHOJIb30BAaHUEM
KMCJIOPOAOCOAEPKALIUX
OPTaHUYECKUX COCAUHECHUN.



https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/

PacueTrsr MaccoBol 1011 BBIXOAA
4.4 MPOAYKTA PEaKIUU C Y4aCTUEM 1 0 0
MPEAEIbHBIX YIIIEBOAOPOAOB.

PacueTrsr MaccoBOM JOJIH BBIXOJIA
4.5 MPOAYKTa PEAKINH C Yy4aCTUEM 1 0 0
HENpPEAEIbHBIX YTIIEBOAOPOIOB.

PacueTtsr MaccoBOM 10U BBIXOJIA
46 MPOAYKTa PEAKINH C y4aCTUEM
' KHCJIOPOI0COAEPIKAIMX

COEIMHEHUM.

Brruucnenne maccoBoii (00beMHOMN)
4.7 JIOJIA BBIXOJa IPOYKTA PEAKLIUHA OT 1 0 0
TEOPETHYECKH BO3MOXKHOTO

Brruucnenne maccoBoit (00beMHOI)
4.8 JI0JIM BBIXOJA IPOAYKTA PEAKIUHU OT 1 0 0
TEOPETUUYECKH BO3MOYKHOTO

VYPOK-NpakTUKYM IO PEUICHUIO
KaueCTBEHHBIX 3a]a4

4.9

4.10 Ypok-3au€t 1 0 0

Tema 5. OnpeneneHue KOJIUYECTBEHHBIX OTHOIIICHUH Ta30B (2 1)

I'a3oBrIe 3aK0HBI. PacyéTrl ¢
HCIIOJIb30BaHUEM I'a30BBIX 3aKOHOB,

5.1
OTHOCHUTCIBHOU IIJIOTHOCTHU CMECCHU

2 0 0 https://www.resh.edu.ru/

ra3oB. Pac4éTrl ¢ UCTIOJIBb30BAaHUEM



https://www.resh.edu.ru/

ra30BbIX 3aKOHOB, 00HEMHON U
MOJIBHOM J10JIM BEILECTB B CMECH.

Tema 6. I'eHeTnueckas CBA3b MEXK/y KJIacCaMH O

praHu4yecKux BemecTs (5 4.)

6.1.

CocraBneHue u peleHue Hernovex
MIpEBPAIICHUN MEXY pa3IMuYHbIMU
KJIACCaMU OPraHUYECKHUX BEIIECTB.

6.2

CocraBneHue u peleHne Hernovex
MPEBPAIICHUN MEXY pa3IMuYHbIMU
KJIACCaMU OPraHUYECKHUX BEILIECTB

6.3

CocraBieHue U pelnieHue HenoyeKk
MIPEBPAIICHUN MEXTY Pa3TMIHBIMU
KJIJacCaMH OPTaHUYECKUX BEIIECTB.

6.4

[TosyueHnne opraHn4ecKoro
COCMHEHUA MYTEM OJHOW WIIH
HECKOJIBKAX XUMHUYECKUX PEAKIUU.

6.5

CocraBieHue U pelnieHue Iernoyexk
MPEBPALIEHUN OPTaHUYECKUX
BEILIECTB

Tema 7. XuMus U KU3HB (PEILICHHUE 3a]1a4 U3 MOBCEAHEBHOM KU3HU) (4 1)

3aaum Ha COCTABJIEHUE PACTBOPOB

71 C Pa3JIMYHBIMU KOHIICHTPAIMSIMHI : 0

7 Pacuér konmmuecTBa HEOOXOUMBIX 1 0
yA0OpEeHUH 1711 BHECEHHUS B TIOUBY.

7.3 3auer 1 0




7.4 O6o0maromee mTOBTOPEHUE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi, 10 xkmacc/ I'abpuensa O.C., Octpoymos WU.T'., Cnaakos C.A.

AknnonepHoe obmectBo «M3narensctBo «IIpocBerienmes

METOAUYECKHUE MATEPUAJIBI UISA YUUTEJIA

[IpenogaBanme ecTeCTBEHHO-HAYUYHBIX IPEIMETOB B YCIOBUAX OOHOBIICHUS
conmepxanus obmero oopazoBanus.: metonuueckoe nmocooue/Ilentun A.1O.,
3arpannunas H.A., Hukumosa E.. u np.

Cucrema OLIEHKH JOCTHKEHUH MIIaHUPYEMBbIX MPEAMETHBIX PE3YJIbTATOB
OCBOEHUS yueOHOro npeamMera "Xumus'": METOANYECKHE PEKOMEHIalnH /
Kasepuna A.A., Cuactuna M.T".

Xumus. 10 kmacc. 6a30BbIid ypOBEHB. MPOBEPOUYHBIE U KOHTPOJIbHBIE PAOOTHI.
["abpuensn O.C., JIpicoBa I'.I'.

Xumus. unaktnyeckuit matepuan. 10-11 kmaccrr: yuebnoe nocobue ass

00111e00pa3oBaTeIbHBIX OpraHu3alnii: 0a30BbIi ypoBeHb/ A.M.Panerkuit

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://www.resh.edu.ru/






