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1.IIOSAICHUTEJIBHAS 3AIIUCKA

[IporpaMma 1Mo XMMHUHM Ha ypOBHE CpeIHEro o0Iero odOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akona oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii denepammmy,
TpeOOBaHMUI K pe3yibTaTaM OCBOSHHUS (eepaibHONW 00pa30BaTEIbHON MPOTPAMMBI CPETHETO OOIIETO
obpazoBanus (POII COO), npeacrapneHHsix B denepalbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
cragaapre ®I'OC COO, c¢ yuérom Kounenmuu mnpenomaBaHusi y4yeOHOTO MpeAMeTa «XUMHUS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit depepanuu, a Takke OPUEHTHPOBAaHA Ha IIEJICBBIC
MPUOPHUTETHI, CHOPMYIUPOBAHHBIE B (elepalibHON MpOorpaMMe BOCIUTAHUS C YYETOM MPOTPAMMBI
Bocniutanus MBOY «COIlll-n/c koMmOuHUpoBaHHOTO BHAAa  Ne6 ¢ yIIyOJIGHHBIM U3YyYCHHUEM
AHTIIUHCKOTO s13b1Ka» T.CUMQpEpoItos.

B mnane pemieHusi 3ama4 BOCNUTAHUSA, PAa3BUTHUA U COLMATU3AIMKA OOYYaIOUIUXCS MPUHSATHIE
IporpaMMoOil 10 XHWMHH TIOAXOJBl K OINPENCICHUI0 COACp)KaHUS M TIOCTPOSHUS TMpeameTa
MpeayCMaTpUBAIOT (HOPMHUPOBAHKNE YHUBEPCATBHBIX YUSOHBIX NEHCTBUMA, UMEIONINX 0a30BOE 3HAUCHUE
JUISL  pa3iM4YHBIX BHUAOB JCSATENBHOCTH: pEIIeHUs TNpoOiieM, TIOUCKa, aHamu3a U 00paboTKH
uHbOpMaIlMu, HEOOXOMUMBIX HJs NPUOOPETEHUS OMbITa MPAKTUYECKOW M HCCIeI0BATENbCKON
JIeSTCIIbHOCTH, 3aHIMAIOIICH BaXKHOS MECTO B IIO3HAHUN XMMHUH.

B mpaktuke mpenonaBaHus XUMUU Kak Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs, TaK U Ha
YpPOBHE CpETHETr0o O0MIero 0O0pa3oBaHus, IPHU OMPECIICHUN COJCPIKATSIIBHON XapaKTEPUCTUKH IEJICH
M3Y4YEHUs TpeaMeTa HaIpaBJICHUEM I[EPBOCTENEHHON 3HAYUMOCTH TPAAUIIMOHHO TMPU3HAETCS
dbopMHpOBaHHE OCHOB XHMMHYECKOWM HAyKM Kak o0O0JacTH COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKOW JESATETHPHOCTH YEeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOUKH 3PEHUS TAaKOW MOIXOJ K OMpEICNICHUIO Leled M3ydeHHUs MpeaMeTa sIBIseTcs
BIIOJIHE OTIPABIAHHBIM.

CornacHo JaHHOUM TOYKE 3pEHUS TJIABHBIMU LIETSAMU W3YUYCHHsS TIpeaMeTa « XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sIBAISAIOTCS:

e (opmupoBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK BAKHEUIIEH COCTABISIONICH €CTECTBEHHO-
Hay4YHOH KapTHUHBI MHUpa, B OCHOBE KOTOPOM JiekaT KIIIOYEBBbIC MOHATHUS, (DyHIaMEHTaIbHBIC
3aKOHBl M TEOPUU XUMHUHU, OCBOCHHE S3blKa HAyKH, YCBOCHHE M NOHMMAaHUE CYIIHOCTU
JOCTYIHBIX 0000IIEHUIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpUEH HX
Pa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHuE W pa3BUTHE MPEICTABICHUA O HAYYHBIX METOAAaX MO3HAHHS BEIIECTB U
XUMHYECKHUX PEaKIui, HEOOXOIUMBIX JJIsi MPUOOPETCHUS YMEHUN OPUEHTHUPOBATHCS B MHPE
BEIIECTB W XHUMHUYECKHX SIBJIICHUW, HMMEIONMX MECTO B TMPHUPOJIC, B MPAKTHUYECKOU U
MOBCEIHEBHOMN JKU3HU;

® pa3BUTHE YMEHUW U CIOCOOOB JEATETHLHOCTH, CBS3aHHBIX C HAOJIOJACHHEM U OOBSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJTIOICHUEM TIPABHII O€30MaCHOTO OOpAaICHHS C BEIECTBAMHU.

Hapsiny ¢ stuMm, comep:kaTesibHas XapaKTepUCTHKa IeNed W 3ajady W3y4YeHHUs MpeaMeTa B
mporpaMme Mo XMMHH YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBHMU C HOBBIMU MPUOPUTETAMH B
cucrteMe cpeaHero ooOmiero ooOpasoBaHus. CeroaHss B IPEMNOJIaBaHUM XUMHH B OOJBIICH CTENICHU
OTHaéTCs MPEAMOYTCHHE MPAKTUYECKON KOMIIOHEHTE COJepKaHUsi 0O0ydeHUsl, OpPUCHTHUPOBAHHON Ha
MOJIFOTOBKY BBIMMYCKHUKA 00I11€00pa30BaTENbHON OpraHMU3alliy, BIAACIONIer0 He HaOOpOoM 3HAHHM, a
(GYHKIIMOHATIBFHOU TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMU aKTUBHOTO TMONTYYCHHs 3HAHUHA U
MPUMEHEHUS UX B PEAJIbHOM KU3HU VISl PEILICHUs MPAKTUYECKUX 3a/1au.



B cBs3u ¢ 3THUM Ipu KM3ydeHUM npeaMera «XUMHS» JOMUHHpPYIOIIee 3HAaUeHHuEe MpuoOpeTaroT
TaKue [EJIH U 33/1a49H, KaK:

ajanTanysg oOydJaroMmMXCsl K YCIOBHSIM JHHAMHUYHO pa3BUBAIOLIETOCS MHUpa, (popMHUpOBaHUE
WHTEJUIEKTYyallbHO ~ pPa3BUTOM  JIMYHOCTH, TOTOBOM K  CaMOOOpA30BaHHIO, COTPYIHUYECTBY,
CaMOCTOSITCILHOMY TIPUHSATHIO TPAaMOTHBIX pEHNICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH U X IIPUMCHCHUEM;

(dopMHpOBaHUE Yy OOYYAIOUIMXCS KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIHIT), UMCIOIIUX
YHHMBEpCAJIbHOE 3HAYCHUE IS Pa3IMYHBIX BUJIOB ACATEIBHOCTU: PEIIEHUs Mpo0eM, MOUCKa, aHaIn3a
U 00paboTku wuH(pOpMAIMK, HEOOXOOUMBIX Il NPUOOPETEHHS OMbITa ACSATEIbHOCTH, KOTOpas
3aHMMAeT Ba)KHOE€ MECTO B IO3HAHMM XUMHM, A TaKXkKe JUIsl OLUEHKH C TO3MLUN 3KOJOTHYECKON
0€30IaCHOCTH XapakTepa BIUSHHS BEHIECTB M XMMHYECKHX IPOLIECCOB HA OpPraHM3M YeEJIOBEKAa
PUPOAHYIO CPENY;

pa3BUTHE TIO3HABATEILHBIX HWHTEPECOB, WHTEJUICKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00yJaroMMUXCsl: CMTOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETAaTh HOBBIC 3HAHUS 110 XUMHH B COOTBETCTBUU
C KM3HCHHBIMH TIOTPEOHOCTSIMH, HCIOJh30BaTh COBPEMEHHBbIC HH(OPMAIIMOHHBIE TEXHOJOTHH IS
MIOWCKA ¥ aHAINM3a YUYeOHOUM U HAYYHO-TIOMYJISIPHON MH(POPMAIIUK XUMHUYECKOTO COJICPKAHUS;

¢opMHupoBaHHE W pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HAOJI0TATEIIBHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOpPbIe OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH,
NpY TUITAHUPOBAHUY ¥ TIPOBEACHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHUE y OOyYaronuxcsi yOeKIEHHOCTH B TYMaHHCTUYECKON HAINPaBICHHOCTH XHUMHH, €€
BR)XHOH POJIM B PEHICHUU IIOOATBHBIX MPOOJIEM pallMOHAIBHOTO MPUPOAONOIB30BAHMUS, TTOTIOTHEHUS
SHEPreTUYECKUX PECYpPCOB W COXPAHEHHS IPHPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH
OCpeXKHOTO OTHOILICHHWS K TIPUPOAEC W CBOEMY 3/I0pOBbIO, a TaKKE MPUOOPETCHUS OIbITa
UCTIOJIB30BaHUS TIOJYUYCHHBIX 3HAHUH JJIsl IPUHSATHUS TPAMOTHBIX PEIICHUH B CUTYaIUsX, CBSI3aHHBIX C
XUMHUYECKHUMH SIBJICHUSMHU.

B yueOHOM 1u1aHEe cpeqHero oomero oopasoBaHus NpeaMeT «XUMuUs» 0a30BOr0 YPOBHS BXOAUT
B COCTaB MpeIMeTHOH 06sacTu « EcTecTBeHHO-HAYYHBIE TTPEIMETEI.

OO1miee Yrco 9acoB, OTBENEHHBIX ISl U3yUSHHS XMMUH, Ha 0a30BOM YPOBHE CPEHETO 00IIero
obpasoBanusi, coctabisieT 68 yacos: B 10 knacce — 34 yaca (1 gac B Hepemo)u 11 knacce — 34 gaca (1
4yac B HEJIEIIO)

2.COOJEPKXAHUE OBYUYEHMUA

10 KITIACC
OPTAHUYECKASA XUMUSA

TeopeTuyeckne 0CHOBbI OPraHUYeCKOH XUMHU

HpCI[MeT OpF&HH‘ICCKOfI XUMUH: €€ BO3HHMKHOBCHHUC, pa3BUTHUC U 3HAUYCHUC B IIOJTYUYCHUN HOBBIX
BEIIECTB W MaTepHayioB. Teopus CTpOEHHs OpraHudeckux coeauHeHuit A. M. bytnepoBa, eé
OCHOBHbIE TOJIOKeHUsl. CTpyKTypHBIE (OPMYJIBI OPraHUYECKUX BEIIECTB. ['OMOJIOTHS, HM30MEpHS.
XuMUYecKas CBS3b B OPraHUUECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPAaTHBIC CBS3H.

[IpencraBnenne o kiaccupUKalMKM OpPraHUUYECKUX BellecTB. HomeHKIaTypa OpraHUYecCKUX
COEIMHEHUI (cHCTeMaTHYecKasl) U TPUBHAJIbHbIE HAa3BaHUS BAXXKHEMILINX IPEACTABUTENECH KJIaccoB
OpPTraHUYECKHUX BEILECTB.

3KCHepI/IM€HTaHBHBI€ MCTOAbl H3Y4YCHHA BCUICCTB H HUX HpeBpameHHﬁ: O3HAaKOMIJICHHUE C

06pa3uaMH OpPraHN4Y€CKUX BCIICCTB W MaATCpHajlaMM Ha HX OCHOBC, MOJACIHMPOBAHUC MOJICKYJI
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OpPraHUYECKUX BEILECTB, HAONIOJCHUE W ONMMCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAIICHUIO
OpraHMYECKUX BEILECTB MIPU HarpeBaHUH (TUIaBJIEHUE, OOYIJIMBAaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psA. MeTaH W 3TaH — MPOCTEUIINE
MPEJICTABUTENN alKaHOB: (pU3MUeCKHe M XMMUYECKHE CBOMCTBA (peaklUd 3aMelleHUst U TOpEHUs),
HaX0XJICHUE B IPUPO/IE, MOTYUYCHHE U TPUMEHEHHE.

AJIKeHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKHM psf. DTWIEH W MNPONUIEH — MNpOCTEHIIne
NPEJCTABUTENIM AIIKCHOB: (PU3WYECKUE W XUMHUYECKHE CBOMCTBa (peakuuu TUIPUPOBAHWS,
rajioreHupoOBaHus, TUIpaTallui, OKUCICHHUS U OJUMEPHU3ALINH ), TOJIydYeHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u wmeTwiOyramueH-1,3: cTpoeHHe, BaKHEUITHE XUMHUYCCKUE
cBoiicTBa (peakuus noaumepusanun). Iloayuenne cMHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKWHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTHYCCKUN Psf. AICTHICH — TPOCTEHIITNI
NPEJICTAaBUTENb AJKUHOB: COCTaB, CTpPOEHHUE, (PU3MUecKHe W XHUMHUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUHU, TOPEHUS ), TOJIyYeHHUE U TIPUMEHEHHUE.

Apensl. benszom: cocrtaB, crTpoeHue, ¢GuU3MYECKHE U XUMHUYECKHE CBOWCTBAa (peakiuu
TaJIOTEHUPOBAHUA W HUTPOBAHHUA), IOJIY4YEHHE M HpUMEHEHue. Toayon: cocmas, cmpoeHue,
Quszuueckue u Xumuueckue Ce0UCMEA (peakyuu 2an02eHUpos8anus U HUMpOBAHUs), NOJVUeHUue U
npumenenue. TOKCUUHOCTb apeHOB. [ 'eHeTHuecKast CBA3b MEKIY YIJIEBOAOPOJAMH, PUHALJIEKAIIUMHU
K pa3JIMyYHbIM KJIaccaM.

[IpupoaHbIe HCTOYHUKHU YTIAEBOAOPOI0OB. [IpupoaHblii Ta3 u nmonyTHbIe HedTIHBIC Ta3bl. HedTh
nu e mnpoucxoxaenue. CrocoObl TmepepabOTKH HePTH: TEPEeroHKa, KPEeKUHT (TEPMUYCCKUH,
KaTtaauTuueckuit), muponus. [Ipoaykrel nepepaboTku HEPTH, UX MPUMEHEHUE B POMBIIIIEHHOCTH U B
ObITy. KaMeHHBII yroib 1 MPoayKThI €ro nepepaboTKu.

OKCIEPUMEHTAIbHBIE METOJbl HM3YyYECHHs] BEIIECTB W HUX MPEBPALICHUN: O3HAKOMIJIEHHE C
oOpa3iiaMu IiacTMacc, KaydykoB M pesuHbl, kowtekuuu «Hedtb» m «Yromb», MomenupoBaHue
MOJIEKYJ YTJIEBOJOPOJIOB U TaJOre€HONPOU3BOIHBIX, IPOBEACHUE NPAKTUYECKON pabOoThI: MOIyYEeHHE

ATUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérhrle 3amaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKON peakiuu (Macchl, 00bEMa, KOJIUYECTBA HCXOTHOTO
BElIeCTBa WM MPOAYKTa peaklUy MO M3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOTO U3 MCXOAHBIX
BEIIECTB WU MPOJAYKTOB PEAKIIHH).

Kucsopoacoaep:xammue opranndeckue coeiMHEHUs

[IpenenvHBIC OAHOATOMHBIE CIUPTHI. METaHOI U ATAHOJ: CTPOCHUE, PU3NIECKIE U XUMUYIECKUE
CBOMcTBa (peakUUM C aKTHMBHBIMH METaJUIaMM, TaJOr€HOBOAOPOJAMH, TOpPEHHE), NPUMEHEHHE.
BoxopoaHeie cBA3M MeXIy MOJIEKyJaMu CIHHAPTOB. JleMCTBME METaHOJA M ITaHOJA HAa OPraHWU3M
YeJI0BEeKa.

MHoroaromMHbie CUPTHL. DTUICHTIMKONb U TIULEPUH: CTpOeHUE, GU3NYECKUE U XUMHUYECKHE
CBOIiCTBa (B3aMMOJICHCTBHE CO IIEIIOYHBIMH METajslaMU, Ka4eCTBEHHAs PEaKIlis Ha MHOTOATOMHbBIE
crupThl). JleiicTBUe HA OpraHu3M uyenoBeka. [I[puMeHeHne rMiepruHa U STHICHTTUKOISL.

®DeHoN: CTPOCHHE MOJICKYJbI, (PU3NYECKUE M XUMHYECKHE CBONCTBA. TOKCHYHOCTH (eHONa.
[Ipumenenue penomna.



Anbnerunsl U kemonwvl. opManbaeru, aueTanbAeTHI: CTpOeHNE, PU3NUYECKUE U XUMUYECKUe
CBOMcTBa (peaKkIMM OKUCIEHHS U BOCCTAHOBJIEHUS, KAuE€CTBEHHbIE pEaKUUH), IOJyYyeHUE U
IpUMEHEHUE.

OZHOOCHOBHBIE TpeNeNbHbIE KAapOOHOBbIE KHCIOThl. MypaBbMHas W YKCyCHas KHCIIOTBIL:
cTpoeHne, (HU3MYECKUe W XMMHYECKHE CBOMCTBa (CBOMCTBA, OOIIME I Kiacca KHUCIOT, PEaKIIus
TepuUKaLN), TOTydeHHue U npuMeHeHre. CTeapruHoBasi U OJIEMHOBAsI KMCJIOTHI KaK MPEICTaBUTENIN
BBICHIMX KapOOHOBBIX KMCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE IEHCTBHE.

CrnoxHble 3QUpBI KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['Maponun3 cinoxHbIX 3¢gpupos. Kupsbl.
I'mpponus xupos. [IpumeHeHne xupoB. buosiornueckas poib KUPOB.

VYraeBoasl: cocTaB, KiaccH(UKalus YIJIeBOJOB (MOHO-, AW- M ToJUcaxapuiabl). [Jroko3a —
IpOCTEHIINN MOHOCAaXapu: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3MUYECKHUE U XUMUYECKHE CBOWCTBA
(B3aumoneiictue ¢ rugpokcugom meau(ll), okucnenne ammuauHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE IIIIOKO3bl), HAX0KJEHUE B NMPUPOJE, TPUMEHEHHE, OMOJIOTHYECKas POlb.
®otocuHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemtono3a Kak HpuUpofHble mnonuMepbl. CTpoeHHe Kpaxmala U ILEJUIIOJIO03bI.
dusnueckue U XMMUYECKHE CBOWCTBA KpaxMaia (TMIpoJin3, KaUeCTBEHHAs PEaKIUs C HOI0M).

OKCHEpUMEHTAJIbHBIE METOAbl M3yY€HHUs BEUIECTB M HX [pPEBpallleHUuil: IpPOBEIECHUE,
HaOJIO/ICHHEe M ONHMCAaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CHUPTOB, KaYECTBEHHBIC PEAKIIUU
OJIHOATOMHBIX CHHPTOB (OKUCiIeHHe HTaHona okcuaoM Meau(Il)), MHOroaToMHBIX CHIUPTOB
(B3aumopelictBue mmuepuHa c rugpokcugom wmeau(ll)), anbrerunoB (OKUCIIEHHE aMMHAYHBIM
pactBopoMm okcuaa cepebpa(l) m rumpoxcumom memu(Il), B3amMopeicTBHE Kpaxmaiaa C HOJOM),
MPOBEICHHUE MPAKTUIECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérnnlie 3agaun.

Bbruncienus mo ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO
BEIIECTBA WM MPOJYKTa PEaKIMM MO U3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OJTHOTO U3 MCXOIHBIX
BELIECTB WU IPOAYKTOB PEAKIIVH).

A3oTconepiKalie OpraHn4eckiue CoeMHEHNS.

AMUHOKHCIIOTHl Kak aM(OTEpHbIE OpraHWYecKue coeanHeHus. Duznyeckre W XUMHUYECKHE
CBOMCTBA AMUHOKHCIIOT (Ha IpuMepe IIuiKHa). buonornyeckoe 3HaueHne aMMHOKHUCIOT. [lenTumabl.

benkn kak mNpupoIHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAS W
TpPEeTUYHasi CTPyKTypa OesnkoB. XHMHYECKHE CBOICTBa OENIKOB: THMIPOJIN3, JEHATypalus,
Ka4eCTBEHHBIE pPEaKU1 Ha OEJIKH.

DKcrepUMEeHTaIbHbIE METO/IbI U3YUEHUS BEIECTB U UX MPEBpAIleHH: HAOI0AeHNE U ONIMCaHUe
JIeMOHCTPAIIMOHHBIX OIBITOB: IeHATypalus OEIKOB IPU HArPEBAHUH, LIBETHBIC PEAKIIUH OCIIKOB.

BbicokoMo1eKy/JISIDHBIE COEIMHEHUA

OcHOBHbIE TIOHATHSA XHMHHM BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEICHb IOJMMEPHU3ALMH, CPEIHss MOJIEKyJsipHas macca. OCHOBHBIE METOIBI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH — TIOJTMMEPU3ALNS U OJUKOHACHCALUS.

OKCHIEpUMEHTAJIBHBIE METOABl M3YyYEHHUS BEUIECTB M UX IPEBPALLECHUN: O3HAKOMIICHUE C
o0pa3iaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYyIyKOB.

MexIpeamMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBA3€d IpPU M3y4YEeHUU opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS. YEpPE3 MCIOJIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U MOHATHH,
ABJISIFOLUXCS] CACTEMHBIMM JUJISL OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.



OO0me ecTeCTBEHHO-HAYYHBIC TOHATHS: SIBICHUE, HAy4HBIH (DakT, TMIIOTE3a, 3aKOH, TEOpus,
aHalM3, CHHTE3, KIACCU(PUKAIMS, TEPUOTUIHOCTh, HAONIONEHHE, W3MEPEHUE, HKCIEPUMEHT,
MOJICTTHPOBAHHE.

@®usnka: marepus, PHEPrHs, Macca, aToM, JJIEKTPOH, MOJIEKyJa, SHEPreTHYECKUH YPOBECHbD,
BEILIECTBO, TENIO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (U3MUCCKHE BEIWYMHBI M CIUHUIBI MX
U3MEPEHUSI.

buonorus: knerka, opraHumsM, Ouocdepa, OOMEH BeIIECTB B OpraHm3Me, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, yTIeBOIbI, JKUPbI, (DEPMEHTHI).

I'eorpadust: MuHEpabl, FOPHBIE TOPOJIBL, TOJE3HBIE UCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

TexHONOTHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBHOTO THTAHMS, MOIOIIUE CPEICTBA,
JICKapCTBEHHbIE M KOCMETHYECKHE IpEeraparhl, MaTepUalbl M3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

3.IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHHA IIPOT'PAMMBI 11O XUMHUH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBiauBaeT TpeOOBaHHS K pPe3yJbTaTaM OCBOCHHUS O0YYarOIIMMHUCS MPOrpamMm
cpenHero obOmero oOpa3oBaHMsl (JIMYHOCTHBIM, METAaNpeAMETHBIM U NpeaMeTHbIM). HayuHo-
METOAMYECKONH OCHOBOHW ISl pa3pabOTKH IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO
o01iero o0pa3oBaHusl SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHM MOIXO/,.

B cooTBercTBMM C CHCTEMHO-AEATENBHOCTHBIM IIOJAXOJOM B CTPYKType JMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS Npeamera «XHMHsS» Ha ypOBHE CpelHero oOiero oOpa3oBaHUsS BbIJICIEHBI
CJIEYIOLINE COCTaBIISIONIHUE:

OCO3HAaHHE OOYYAIOMIMMHCS POCCHICKOW TpakJaHCKOH WACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENBHOCTH U CAMOOIIPEIETICHHIO;

HaJIMYMe MOTUBALUU K 00yYEHHIO;

LIEJICHAIIPaBIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH Ha OCHOBE KIIIOUEBBIX
[IEHHOCTEH M UCTOPUUYCCKUX TPAIULINKA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYy4arOIMXCsl PYKOBOACTBOBAaTbCA B CBOEH JIE€ATEIIBHOCTH
LICHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKAMH,  IPUCYIIMMH  LEJIOCTHOM  CHCTEME  XMMHUYECKOIO
o0Opa3oBaHus;

HaJIM4Ke MPaBOCO3HAHMS SKOJOTMUYECKOW KYJIbTYPbl U CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
YKU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MpEAMeTa « XUMHsD JOCTHTalOTCs B €IWHCTBE Y4eOHOU U
BOCIIMTATEIbHOW JEATENIbHOCTH B COOTBETCTBUUM C T'YMAaHHUCTUYECKHUMH, COLUOKYJbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU M HJealaMd POCCHMCKOro TIpa)XAaHCKOro oOLIeCTBa,
IOPUHATBIMU B OOIIECTBE HOPMAMM W MPAaBUJIAMU IOBEJIEHHs, CIIOCOOCTBYIOIIMMH Ipolieccam
CaMOIIO3HAHUS, CAaMOPa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTU 00YYarOIUXCS.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMUsD» OTpaKaloT c(hOPMUPOBAHHOCTD OIIBITA
MIO3HABATEJIbHOM M TPAKTUYECKOH MAEATeNbHOCTH OOydYaloUIMXCsl MO pean3allid NpPUHATBHIX B
o0111eCcTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOTr0 BOCIUTAHMS:

OCO3HaHHs OOYyYalOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX INpaB M O0OsS3aHHOCTEH, YBaXEHHS K
3aKOHY U MPaBOMNOPSAKY;



NPEJCTaBICHUST O COINMANBHBIX HOPMAax H TMpaBWIaX MEXJINYHOCTHBIX OTHOIICHHUN B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH MAESITEIBHOCTA TPHU CO3JAaHUU Y4EOHBIX IPOCKTOB,
pelieHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI IpYTUX MpH
aHaJIM3€e Pa3IUYHbIX BUOB YUeOHOI 1eATeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOIIEHUS! K UCTOPUYECKOMY U HAYYHOMY HACJEJIMI0 OTE€UECTBEHHOU XUMUU;

YBOKCHHSI K TIPOIECCY TBOPYECTBA B O0JIACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTIKEHUS HAYKH €CTh PE3yJIbTaT JUIMTEIHHBIX HAOIIOACHHMA, KPOITOTIUBBIX
AKCTIEPUMEHTAJIbHBIX MIOMCKOB, MIOCTOSTHHOTO TPyJa YUYEHBIX U MMPAKTUKOB,;

MHTepeca U MO3HABaTEIbHBIX MOTHBOB B MOJIYYEHUU U MOCIEIYIOIIEM aHanu3e UH(opMauuu o
NEPEOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHNUS;

CIIOCOOHOCTH OLIEHWBATh CUTYAallUW, CBSA3aHHBIE C XUMUYECKUMU SIBJICHHUSIMH, U MPUHUMATH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYSICh HA MOPATIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TIOBEIEHHWE U TIOCTYIIKM CBOMX TOBapHUIIEH C TMO3HUIUI
HPaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUN STUX MOCTYIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MOHUMaHUs IIEHHOCTEH 3I0pOBOr0 H 0O€30MacHOro oOpas3a JKU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

coOroAeHHs MpaBuiI 0€30MacHOTro 00pallleHus ¢ BEIIeCTBAMHU B OBITY, TOBCEHEBHOM KU3HH U B
TPYAOBOM JAEATEIBHOCTH;

MOHUMAHUS [[EHHOCTU MPABWJI UHAUBUAYAIBHOTO M KOJUICKTUBHOTO 0€30MacHOTO MOBEACHUS B
CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSI TIOCJIEACTBUN ¥ HENPUSTHS BPEAHBIX TMPUBBIUEK (YHOTPEOJICHHUS aJIKOTOJ,
HAapKOTUKOB, KYpEHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEJIOBATEIbCKOM  JEATEIBbHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE€ B pEUICHHUH MPAKTHYECKHX 3aJad  COIUAIbHON
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

UWHTEepeca K MPAKTUICCKOMY M3YUYCHHIO MPOECCHIl pa3IuYHOrO Poja, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYAY, JIOIIM TpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHIUBUAYaJbHOW TPACKTOPHH 00pa3oBaHusA, OyIyiiei
npodeccuu U peaau3aluu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rMYeCKOT0 BOCTIUTAHMS:

DKOJIOTUYECKU II€TIECO00OpPA3HOTO OTHOIICHHS] K MPUPOJE, KaK HCTOYHHKY CYIIECTBOBAHUS
JKM3HH Ha 3eMiIe;

MOHUMAHUS TJO0ATBHOTO XapakTepa SKOJOTHYECKHX MpoOIeM, BIHMSHHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOM CPEBI;



OCO3HaHMA HEOOXOIMMOCTH HCIIONb30BaHMUS JIOCTMIKCHUH XMMHUHU Ui PEIICHHs BOIPOCOB
PalMOHAIBHOTO IPHUPOJOIIOIB30BAHNS;

AKTMBHOT'O HENPUATHUA ACUCTBUHN, IPUHOCAIINUX BPEA OKpYKArOLEH NPUPOAHONU Cpeae, YMEHHUs
IIPOrHO3UPOBATh HEOJArONpUATHBIE SKOJOTHYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX ACHCTBUNA U
peaoTBpanaTh UX;

HaJIM4Msl Pa3BUTOrO HKOJOTMYECKOTO  MBILUICHHUS, HKOJIOTMYECKOM KYJIbTYpbl, OIBITA
JeATETbHOCTH YKOJIOTMYECKON HAIIPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMU B ITO3HABATEIIBHOM,
KOMMYHHKATHBHOW W COLMAJIBHOW TMPAKTUKE, CIOCOOHOCTHM M yMEHHS aKTUBHO MPOTUBOCTOSATH
uzeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI 0 MIO3HAHUS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH 1 OOLLECTBEHHOW MTPAKTUKU;

NOHMMAaHUS CHeIUPUKA XUMHUM KaK HayKd, OCO3HaHMs €€ poiau B (HOPMUPOBAHHUU
PalMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY’KaloleM MHUPE
KaK O €JAMHCTBE MPUPOABI M 4YEJIOBEKAa, B IO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH M pEHICHUH
npo0JieM COXpaHEeHUS MIPUPOJTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHH JUISI COBPEMEHHOW [HMBHIM3AIMU: B €€
IYMaHUCTUYECKOH HAINpaBIEHHOCTH W BA)XXHOM pOJIM B CO3AaHUM HOBOM 0a3pl MaTepHabHOU
KyJbTYypbl, PELIEHUU TJ00aIbHBIX MHPOOJEM YCTOWYMBOTO Ppa3BUTHsI UYEJIOBEUECTBA — CBIPHEBOIA,
OHEPIeTHYSCKOM, MUIIEBOM M IKOJOTHYECKON O0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00CCIICUCHUN
YCIIOBUH YCIIEHIHOTO TPYAa U SKOJIOTMYECKH KOM(OPTHOM KU3HU KaXKIOr0 WieHa OOIIecTBa;

€CTECTBEHHO-HAyYHOW  IPaMOTHOCTU:  MOHMMAHMS  CYIIHOCTH  METOJOB  IIO3HAHMS,
UCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh TMOJy4YaeMmble 3HAHHS s
aHanu3a M OOBSICHEHUS SBJICHHUM OKpY>KAIOIIEro MUpA W MPOUCXOIANINX B HEM M3MEHEHUH, YMEHUs
nenath 0OOCHOBAHHBIE 3aKIIOYEHHUS HAa OCHOBE HAYUYHBIX ()AaKTOB W UMEIONIUXCS JAHHBIX C IICNBIO
MIOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BAaTh XMMUYECKUE 3HAHUA JJIs pelIeHHs NpodieM B
peaTbHBIX KU3HCHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATEIbCKOM AEATENBHOCTH;

TOTOBHOCTHU U CTIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHMIO U CaMOOOPa30BaHHIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI 110 XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTAMU;

MHTEepeca K 0COOCHHOCTSIM TPy/Aa B Pa3IMuHbIX chepax mpodecCHOHATBLHON AeSITENbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertarnpenMeTHbIe pe3ybTaThl OCBOCHHS Yy4eOHOro mpeamera «XUMHs» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble I (OPMHUPOBAHHS MHPOBO33PEHHSI OOYYAIOIIUXCS  MEXAUCIUILTUHAPHBIC
(MeXIIpeMETHBIE) OOIICHAYyYHBIC TMOHATHS, OTPAXKAIOUIME IENOCTHOCTh HAYYHOW KapTHHBI MHpPa U
crienu(uKy METONOB IIO3HAHMS, HCIOIB3YEMBIX B ECTECTBEHHBIX HAyKax (MaTepHsi, BELIECTBO,
9HEPTUsl, SBJICHUE, MPOLIECC, CUCTEMa, HAYYHBIH (aKT, NIPUHIMUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeOopusi, UCCIICIOBaHUE, HAOIIOICHNE, U3MEPEHNUE, SIKCTIEPUMEHT U IPYyTHE);

yHHMBEpCalibHbIe yueOHble AEeWCTBUS (IIO3HABATENbHBIE, KOMMYHUKAaTHUBHBIC, PETYJSTHUBHBIC),
oOecnieunBaromue (HopMupoBaHHe (QYHKIMOHATBHOM TPAaMOTHOCTH M COLMAIBHOW KOMIIETCHIIUU
00yJaromuxcs;



CHOC06HOCTB 06yqafoumxc;1 HUCITIOJB30BATh OCBOCHHBIC MCKIAUCHUIUIMHAPHEIC,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpPCAJIbHbIE YUEOHbIE IEHCTBUS B MO3HABATEIBbHON U COLMAIBHON
MPaKTHUKE.

MeranpeaMeTHbIe  pe3ybTaThl  OTPAKAIOT  OBJIAJICHWE  YHUBEPCAIBHBIMH  YUCOHBIMH
MMO3HABATEIIbHBIMUA, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMH ICHCTBUSIMHU.

OBi1ajeHNe YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JIOTHYECKHUE eiCTBHS:

CaMOCTOSITENILHO  (OpMYyNMpOBaTh H  aKTyalIM3UpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpCaACIAATh LNCIIU ACATCIBHOCTH, 3a/laBast MapaMCTPbl U KPUTCPUN UX NOCTHIKCHUA, COOTHOCUTH
PE3YIbTATHI ACATCIBHOCTH C ITOCTABJIICHHBIMHA LCIAMMU,

HCIIOJIB30BaTh IIpU OCBOCHHU 3HAaHUHU HpI/IéMI)I JIOTUYCCKOI'0O MBIIIJICHUA — BbBIACIATH
XapakTepHbIC MPU3HAKY TTOHATUH U YCTAHABIMBATH X B3aMMOCBS3b, HUCIIOIH30BaTh COOTBETCTBYIOIINE
MOHATHUS TSI OOBSICHEHUS OTACIBbHBIX ()aKTOB U SBJICHH,

BBIOMpATh OCHOBAHMS U KPUTEPUHU VI KIIACCU(DUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIMBATh IPUUYNHHO-CJIEICTBEHHBIEC CBSI3U MEXKY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTL JIOTHYCCKUC PACCYKIACHUA (I/IHI[yKTI/IBHI:Ie, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBIABJIISATH
3aKOHOMEPHOCTH M TIPOTHBOPEYMS B pACCMATPUBAEMBIX SBJICHUSX, (OPMYIHPOBaTH BBIBOJBI H
3aKIJTFOUCHUS;

IMPUMCHATL B IPOLHCCCE IMO3HAHUA, HCIIOJIL3YCMBIC B XHMHUU CHMBOJIMYCCKUC (3HaKOBI)I€)
MOJIeNIA, TPe0oOpa3OBBIBATh MOJCIBbHBIC TMPEJACTABICHUS — XUMUYECKMA 3HaK (CHMBOJI) 3JIEMEHTA,
XUMHUYeCcKasi popMyIia, ypaBHEHHE XUMUYECKON PEaKIMU — MPU PEIICHUH YYCOHBIX MO3HABATEIbHBIX
U TPaKTHUECKUX 3a7ad, MNPUMEHATHh Ha3BaHHBIC MOJIEJbHBIC MPEICTaBICHUS [UJIS BBISBICHUS
XapaKTEePHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIU.

2) 6a3oBbIe HCCIeA0BaTENIbCKUE eiiCTBUS:

BJIaAICTb OCHOBAMHU MCTOJOB HAYUYHOT'O MMO3HAHHNA BCUICCTB U XUMHUYCCKUX peaKHI/II\/'I;

dbopMmynupoBaTh I U 3aJa4d  UCCIEJOBAHUS, UCIIOJB30BaTh IIOCTaBJICHHBIE W
CaMOCTOSITEIIEHO COPMYIUPOBAHHBIC BOIPOCH B Ka4eCTBE MHCTPYMEHTA TO3HAHHSI M OCHOBBI IS
(GhopMHUpPOBaHUSI TUTIOTE3HI TIO MMPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BJIQJICTh HABBIKAMH  CAMOCTOSITEJILHOTO TUIAHHPOBAHUS W TMPOBEACHUS  yUYCHHUECKHUX
SKCTICPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOIaTh 3a XOJOM TPOIecca, CaMOCTOSTEIBHO
MPOTHO3MPOBATh €ro  pe3yibTar, QOpMYyIUpOBaTH OOOOIIEHHS U  BBIBOABI  OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJBTATOB MCCIEAOBAHUS, COCTABISTH OOOCHOBAHHBIM OTYET O MPOIEIAHHOM
pabore;

npruoOpeTaTh OMBIT YUEHUYECKOW MCCIIeI0BATENbCKON M MPOEKTHOM NEATENbHOCTH, MPOSBIATH
CHOCO6HOCTI) U T'OTOBHOCTb K CaAMOCTOSATCIIBHOMY IMOUCKY MCTOJOB PCHICHUSA MPAKTHYCCKUX 3ajay,
MMPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHMA.

3) padora ¢ undopmanmueii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WH(pOpManuu (HaydHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHYECKOTO  COJIEp)KaHWsA, CIOpaBOYHBIE TMOcoOMs, pecypchl UWHTepHeTa), aHATU3UPOBATH
UHGOPMAIIMIO PA3IUYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUYECKU OLICHUBATH €€ TOCTOBEPHOCTH
Y HEIIPOTUBOPEYUBOCTE;

¢dopMynHMpoBaTh 3ampoChl M TPUMEHSTH pa3MYHble METOAbl TPU TOUCKE U 0oTOOpe
UH(POpPMaLU, HEOOXOAMMOM TS BHITTOJIHEHHS YI€OHBIX 3a/1a4 ONPEIEIEHHOTO THIIA;



npuoOpeTaTh OMBIT HCIONB30BAHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH |
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMpPATh ONTUMAIBHYIO (QOpPMY TMpeacTaBieHHs HHPOpMauu (CXeMBbl,
rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H IPYTHE);

UCTIOJIb30BaTh HAYYHBIN SI3BIK B KA4€CTBE CPEJCTBA MPH pabOTe ¢ XUMHUYCCKON MH(pOpMAIUei:
NPUMEHSTh MEXIpeAMETHbIe ((pU3MyYecKkre W MaTeMaTHYeCKUE) 3HAKM W CHMBOJIBI, (DOPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISATHOCTH.

OBi1aeHNe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1eHCTBUSIMU:

3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCY)XTaeMOH TeMbl B XOJ€ IUAJora W/WIM JUCKYCCHH,
BBICKA3bIBaTh UICH, POPMYINPOBATH CBOM NPEIOKEHHSI OTHOCUTEIIEHO BBITOJHEHHS TIPEIOKEHHON
3a/1auu;

BBICTYNIaTh C TIPE3CHTAlMEH pe3yJbTaTOB IMO3HABATEIBHON JESITEIBHOCTH, ITOJyYCHHBIX
CaMOCTOSITEIIEHO WJIM COBMECTHO CO CBEPCTHUKAMH IMPH BBIMOJHECHHH XUMHUYECKOTO SKCIEPUMEHTA,
NPaKTUYECKOH pabOThl MO HCCIICIOBAHUIO CBOWCTB HM3YyYaeMBIX BEUICCTB, pPEAIM3alUU y4eOHOTO
npoekTa © (OPMYJTHPOBATh BBIBOJABI TI0 pPE3yJibTaTaM MPOBEACHHBIX WCCICIOBAHUNA MYTEM
COTJIACOBAHUS MO3UIUH B X07e 00CYKICHUS 1 0OMEHAa MHEHUSIMH.

OBiaeHNe YHMBEPCAIbHBIMH PeryJsiTUBHBIMU /Il CTBUAMM:

CaMOCTOSITENIFHO IUTAHUPOBAaTh M OCYIIECTBIIATH CBOIO MO3HABATENBHYIO JIEATEILHOCTS,
ompenensst e€ IeNu W 3aJa4yd, KOHTPOJMPOBAaTH W IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npejUlaraeMblii  QITOPUTM JACWCTBUI TPH BBINIOJHCHUH YYEOHBIX M HWCCIIEAOBATEILCKUX 3ajad,
BBIOMpaTh Hambosee 3(P(EKTUBHBIN CIMOCOO WX PEHICHUS C YYETOM TOJYyYCHUS HOBBIX 3HAHUHA O
BEIIECTBAX U XUMHUYECKUX PCAKIIHSX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JCATEIBHOCTHA HA OCHOBE CAaMOAHAJIM3a U CAMOOIICHKH.

HPEAMETHBIE PE3YJIbTATHBI
10 KJIACC
[IpenmeTtHbIe pe3ysbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMus» OTpaXkaroT:
c(hOpMUPOBAHHOCTh TPEJCTABICHUNA O XWMHUYECKOW COCTAaBISIONMICH €CTECTBEHHO-HAYYHOM
KapTUHBl MUpPA, POJIM XUMHUHU B IO3HAHUU SIBJICHUM NPUPOABI, B (POPMUPOBAHWU MBILUICHUS U
KYJbTYpPbI JIMYHOCTH, €€ (QYHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN JJIsl pEeLICHHs MPaAKTUYECKUX
3a/1a4 1 9KOJIOTMYecKd 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Ccpese;
BJIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOMOJATaoIIUe MOHSITHUS
(XMMUYECKUI  DIIEMEHT, aTOM, OJJICKTpOHHas o00O0JlouKa aToMa, MOJIeKyJa, BaJIEHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XMMUYECKas CBsI3b, CTPYKTYpHas (popmyia (pa3BEpHyTasi U COKpaIIEHHas),
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN O0BEM, YTIEPOIHBIN CKENeT, PYyHKIIMOHAIbHAS TPYyIIa, paguKall,
U30MEpPHUs, U30MEPBI, TOMOJIOTUYECKHI PsiZl, TOMOJIOTH, YIJI€BOJOPO/IbI, KUCIOPO U a30TCOoAepKaIlNe
COEJIMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U
3aKOHBI (TEOpHsI CTPOEHHUs OpraHmyeckux BemecTB A. M. ByTiepoBa, 3aK0H COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3bIK XUMHUHU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAlllle B
OCHOBE NMOHUMAaHMSI MPUINHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUM, (DaKTOIOTHUECKHUE CBEICHUS
(6] CBOfICTBaX, COCTaBC, MOJYUCHUHU U 6630HaCHOM HUCIIOJIL30BAaHUM BaKHEUIIINX OpTraHUYCCKUX
BCIIIECCTB B 6I:ITy u HpaKTI/I‘IeCKOP'I ACATCIIBbHOCTH YCJIOBCKA,



c(OpMUPOBAHHOCTh YMCHHI BBISBIIATH XapaKTEPHBIC MPHU3HAKU TMOHSATHH, YCTaHABIMBATH WX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE TIOHSATHS TPU OINMUCAHWU COCTaBa, CTPOCHHS U
MPEBPAILCHUI OPTaHUYECKUX COETUHEHHII;

c(OpPMHUPOBAHHOCTh YMEHUH HCIONb30BaTh XUMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (GOpMyJ OpraHM4YeCKUX BEIIECTB U
YPaBHEHUN XWMHMUYECKUX PEAKUUN, U3TOTABIMBATH MOJAEIHM MOJIEKYJ OPraHMYECKUX BELIECTB s
WUTFOCTPALIMKI UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpPMUPOBAHHOCTh YMEHUH YCTAaHABIMBATh MPUHAMICIKHOCTh HM3YUYECHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHUIO K ONpPeAeNEHHOMY KJIACCy/TPYIIe COSTUHEHHH (YTIeBOOPOIBI,
KHCJIOPOJI U @30TCO/IEPKAIINE COCITMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS] ), 1TaBaTh UM Ha3BAHUS
no cucrematnuecko HomeHkiatype (IUPAC), a Taxkke NpUBOAUTH TpPUBUAIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOMWICH, alleTUJICH, STUJICHTJIMKOJb, TJIMIIEPUH,
denon, hopMabaerua, aleTanbIerul, MypaBbiHAsl KUCIIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAs! KUCIIOTA,
CTeapuHOBAas KUCJIOTA, IITI0K03a, GPpyKTO3a, KpaxMal, LeJUIi0J103a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS ONPENENSITh BHUABI XHMHYECKOH CBS3M B OPraHUYECKUX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSTh MMOJIOXKEHUS TEOPUU CTPOCHHSI OPTaHUYECKIX BEIIECTB
A. M. bytnepoBa aisi OObSICHEHHS 3aBHCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUS MacChl BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (GU3NUYCCKUE M XUMHYCCKHEC
CBOICTBa TUIHMYHBIX NPEICTaBUTENIEH PA3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH,
STWJICH, NPOMWJIEH, ameTuieH, Oytamuen-1,3, wmetwnOyTtaaweH-1,3, O€H30J, METaHOJ, ATaHOII,
STWJICHIJIUKOJb, TJIHIEPUH, (PEHON, aleTalbIeru]l, MypaBbUHAs M YKCyCHas KHCIOTHI, TIIOKO3a,
Kpaxmal, IeJITI003a, AMUHOYKCYCHAsl KHCIIOTa), MILTIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEKIYy HUMHU
YPaBHEHHUSIMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUN C UCIIOIh30BAaHUEM CTPYKTYPHBIX (POpMyT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh HCTOYHHKHU YTIIEBOJOPOIHOTO CHIPhS (HE(PTH,
NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI WX TepepaboTKM M MPAKTUICCKOEC NPHUMEHECHHWE NPOIAYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHHI MPOBOAMTH BBIUMCICHHS MO XUMHUYECKUM YpaBHEHHUSM (Macchl,
00BbEMa, KOMMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTa peaklUu MO HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIIH);

c(OpMUPOBAHHOCTh YMEHHUI BIAJETh CHUCTEMOW 3HAHMNA OO0 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHMS, UCTIONIB3YEMbIX B XUMHUU MPU W3YYCHHH BEIIECTB M XMMHUYECKUX sIBIICHUH (HabmoaeHue,
U3MEpPEHHE, HKCIIEPUMEHT, MOJEIMPOBAHUE), UCIOIb30BATh CHUCTEMHbIE XMMHYECKUE 3HAHUS IS
NPUHATUSL PEHICHU B KOHKPETHBIX J>KU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BELIECTBAMH U HUX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIONaTh TMpPaBWIA TIOJb30BAHUS XUMHUYECKOW TMOCYAOU H
nabopaTOpHBIM 00OpYIOBaHHWEM, a Tak)Ke IpaBuja OOpalleHHs C BEIICCTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMU IO BBHITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh, YMEHHUU TMJAHUPOBATH U  BBHINOJTHATH XHUMHUYECKUH OSKCIEPUMEHT
(mpeBpallleHusT OpraHMYECKHX BEIIECTB MpPH HArpeBaHHUM, IMOITY4YCHHE OSTUJICHA M HM3yYEHHE ero
CBOICTB, KaUeCTBEHHBIC PEAKIIMA OPTaHUYECKUX BEIUIECTB, ACHATYpalus OCIKOB MpU HATPEBAHHH,
[[BETHBIC PEaKIMU OEIKOB) B COOTBETCTBUU C MPABHJIAMHU TEXHUKH 0€30MACHOCTH MpPH OOpaIleHUH C
BEIIECTBAMH M JTAOOPATOPHBIM  O0OPYJIOBAaHHUEM, TMPEACTABIATh  PE3yJbTaThl XUMHYECKOTO
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JKCIIEpUMEHTa B (hopMe 3aliCH YpaBHEHUH COOTBETCTBYIOIIMX PEaKUUi M (OPMYIHPOBATH BHIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHHA KPHUTHYECKH aHATU3UPOBATh XHMHUYECKYI HH(OpMAaIuIio,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeCTBa MaccoBOM nHpopmaiuu, UHTEepHET U ApyTux);

c(hOopMUPOBAHHOCTHh YMEHU COOJIIOIATh MPaBUJIa YKOJIOTHIYECKHU 11eTIECO00Pa3HOTO MTOBEICHNUS B
OBITY U TPYJOBOW AESATENLHOCTH B LIETSX COXPAHEHHS CBOETO 3JI0POBbS U OKPYXKAIOLIEH MPUPOTHON
Cpellbl, OCO3HaBaTh OMACHOCTHh BO3JICHCTBUS HA KUBBIE OPTaHU3MBI OMPEACNEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAs cMbichn mnokazatens I[I/IK, mosicHATP Ha mpumepax CHoOcoObl YMEHBIICHHS U
MpeaoTBpalICHUd UX BPECAHOTO BOBIIGfICTBHH Ha OpraHu3M 4CJIOBCKaA,

JJISL 06yqafoumxc;1 C OIrpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA: YMCHUC NNPUMCHATH 3HAHUA
00 OCHOBHEBIX JOCTYIHBIX METOAAaX MO3HAHHWA BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;

JUISL CJICTIBIX W CIA0OBUIMIIMX OOYYAIONIMXCS: YMEHHE WCIIONBh30BaTh Pelbe(HO-TOUCUHYIO
cucrteMy obo3nauenuii JI. bpaitns ms 3anmucu XxuMudeckux Gopmyi.

4. TEMATHYECKOE IINTAHUPOBAHUE

1.1

2.2

23

10 KJIACC
KoaunuyectBo 4yacos JICKTPOHHBIE
HaunmenoBanue
Ne Kontpoas  IlpakTuuec (undpossbie)
pa3aesioB U TeM
n/n Bcero HbIE KHue 06pa30BaTeJILHI>Ie
NpOrpaMMbl
padoThbI padoThbI pecypcbl
Pasnea 1. Teopernyeckue 0CHOBBI OPraHN4YeCKOH XUMHUH
[IpenmeTt
OpPraHUYeCKOM XUMHH.
Teopus CTPOEHUs ) bubnuoreka [IOK
OpTraHUYECKUX https://m.edsoo.ru/7f41837¢
coequHeHnit A. M.
byrneposa
Hroro no pazneny 2
Paznen 2. YriaeBoaopoast
IIpenenpHbIe
2.1 FIJ)'IGBO opoabl  — 4 Hngoypox
) y A1OpOZL https://infourok.ru/
aJIKaHBI
HenpenensHsbie
YIJIEBOJOPOBL: 3 SKiace
QJIKEHBI, aJIKaJNCHBI, https://www.yaklass.ru
AJIKMHBI
Apomarnyeckue ) bu6muoreka [IOK
YIJI€BOIOPOIbI https://m.edsoo.ru/7f41837¢
2.4 [Ipuponusie 3 1 bubmmorexa [JOK
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HCTOYHHKH
YTJIEBOJIOPOOB M UX
nepepaboTka

Hroro no pasneny 12

https://m.edsoo.ru/7f41837¢

Paznen 3. Kuciopoacoaep:kamnue opranndeckue coeJMHeHUs

Nudoypox
https://infourok.ru/

bubmuorexa [JOK
https://m.edsoo.ru/7141837¢

Nudoypok
https://infourok.ru/

bubnuoreka [JOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [{OK
https://m.edsoo.ru/7{41837¢

3.1 Cruptel. denon 4
AJNBIETUIBL.
3.2 Kap6oHoBsie 4 1
KHUCJIOTBI.
13 VYrneBoabl CrnoKHbIE 5 |
abupsl
Hroro no paszneny 13 2
Pa3znen 4. A3oTcoaepskaniue opranndeckne coeJuHEHUs
AMUHBL
4.1 AMHWHOKHUCIIOTHI. 4
benkun
Hroro mo pazneny 4
Paspnen 5. BeicOKOMOJIEKY IS pHBIE COCHHEHUS
51 [TnmacTmaccel. 3 |
Kayuyku. Bonokna
Hroro no pazneny 3
OBIIEE KOJIMYECTBO 34 ) )
YACOB I10 ITPOTPAMME

S.TEMATUYECKOE IINTAHUPOBAHUE

11 KJIACC
KoanuyecTBO 4acoB

HaumenoBanue

Ne IIpakTHyec
pa3aeyioB U TeM Konrtpoan

n/n Bcero KHne
NMporpamMmbl Hble padoThI

padoThbI

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

CtpoeHue aTOMOB.
ITepuoanueckui
3aKOH U

1.1

[Tepuoanueckas

DJICKTPOHHBIE
(uudgposrbie)
o0pa3oBaTte/ibHbIE

pecypcsl

Nudoypok
https://infourok.ru/
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1.2

1.3

CHCTEMA
XUMHYCCKHX

anemenToB . U.

MenneneeBa

Crtpoenue
BEIIIECTBA.
MHuoroo6pasue
BCIIIECTB

XUMHUYECKHE
peakuuu

Wroro no pasneny

Pa3nes 2. Heoprannueckast XuMust

2.1

2.2

23

Mertamnbl

Hewmetasuibl

Pemenue

JKCIIEPUMEHTAIIbH
BIX 3a/1a4 I10 TEME

«Metamisl 1
HEMETAJUIBI»

Wroro no pasneny

Pa3zgen 3. MeToabl MO3HAHUSA

3.1

3.2

Hay‘IHLIC MCTOABI
IIO3HaHMA BCIICCTB

U XUMHUYECKUX
saBiieHui. Ponb
AKCIEPUMEHTA U

TCOpHUU B XUMUH.

MoaenupoBanue
XAMHAYECKUX
MIPOLIECCOB.

[IpomsinneHHOE
IIOJIy4YEHUE
XUMHYECKHUX
BEIICCTB HA
puMepe
IIPOU3BOJCTBA

CEpPHOM KHUCJIOTBHI.

Hroro no pazgeny

17

3

10

SKnace
https://www.yaklass.ru

SAKnacc
https://www.yaklass.ru

bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢
bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7141837¢

Nudoypox
https://infourok.ru/

Nudoypox
https://infourok.ru/
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Pa3zgen 4. XuMus ¥ :XKU3Hb

4.1 XUMHS U KU3Hb

Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

34

AKnacc
https://www.yaklass.ru

14



15



