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INOACHUTEJIBHASA 3ATINCKA

JlanHast pabouast mporpamMma peaim3yeTcsi B paMkax cereBoro B3aumoeiictsus ¢ ['BOY numeem
No344 Hesckoro paiiona Cankt-IleTrepOypra B TedueHwe omHOro y4deOHOro roma, 34 dvaca 3a Troj.
[Iporpamma angpecoBana oOydarommcs 10-bIX KJIACCOB, MPOSIBISIIOIIMX HHTEPEC K YIIIyOJICHHOMY
n3yueHuto xumuu. CoaepxaHue JaHHOM pabouel mporpaMMbl peanu3yeT yriayOJieHHOe COJepKaHHe
npeaMera «XuMUs».

Pabouvast mporpamMmmMa mo XMMHUU Ha ypOBHE cpenHero oodmiero oOpa3oBaHHs pa3paboTaHa Ha
ocHoBe dexepanbHoro 3akoHa oT 29.12.2012 Ne 273-®@3 «O6 obpasoBanuu B Poccuiickoit
@enepanun», TpeOOBaHMM K pe3ylbTaTaM OCBOEHHUS (enepalbHOH 00pa30BaTENbHOM MPOrpaMMbl
cpennero obmero oopazoBanus (POIT COO), npencraBieHHbIX B DenepalbHOM TOCYAApPCTBEHHOM
obOpazoBarenbHoM ctagapre COO, ¢ yu€rom Konmenmuu mnpemomaBaHus y4eOHOTO mpeaMmeTa
«Xumus» B 0o0pazoBaTelnbHBIX opraHuzanusx Poccuiickoit dexepanuu, peanu3yloUMX OCHOBHBIC
oOpa3zoBaTeNnbHbBIE IMPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruul pa3BUTHS BOCIUTAHUSA B
Poccutiickoit ®enepanun Ha nepuon g0 2025 roma» (Pacmopsbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XUMUS Ha YPOBHE YIIIYOJIEHHOTO M3YYCHHS 3aHMMAET BaXKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4qHOro oOpazoBanus yuammxcs 10—11 xiaccoB. M3yuenune mpeamera, pealnzyeMoe B YCIOBHSX
muddepeHpoBaHHOT0, TPOPUIHLHOTO O0YUEHHs, TPU3BAHO 00ECTeUnTh 00IIe00pa3oBaTEIbLHYIO U
OOIEKYIBTYPHYIO MOJATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS aanTaluu X K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU B COIIMYME, a TaKXKe ISl MPOJODKEHHUsI 00yUYEeHHUsI B OpraHU3aIMsIX
poeCCHOHATLHOTO 00Pa30BaHMsI, B KOTOPBIX XUMUS SIBJISCTCS OJHOM U3 MPUOPUTETHBIX JAUCIUILIIH.

B mporpamMe 1o XuUMHUM Ha3HaueHUWe mpeaMmera «XUMHS» IOJy4aeT MOJIPOOHYIO
WHTEPNPETAMI0 B COOTBETCTBMM C OCHOBomonararomumu nojoxenuasmu OIroC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIEJIEeH, COJIEp)KaHMs, pe3yJbTaTOB OOY4YEeHUsT M TpeOOBaHMHM K YPOBHIO
MIOATOTOBKM  BBIYCKHUKOB. CBHAETENBCTBOM TOMY SBIISIIOTCS  CJIEAYIOIIME  BBIIOJHSEMBIE
MPOrpaMMoOil Mo XUMHUU QYHKIIUU:

e uH(DOPMALMOHHO-METOIUYECKas, pealu3alus KOTOpoil  oOecrneuyuBaeT  MOJTy4YEHHE
MPEJCTABICHUS O LIENSIX, COEPKaHUH, OOIIeH cTpaTeruu 00yueHusl, BOCIIUTAHUS U Pa3BUTHUS
00y4aroImuxcs CpeCTBAMU IPEAMETa, U3Yy4aeMOro B paMKax KOHKPETHOTO MpoduiIs;

® OpraHM3alMOHHO-IUIAHHUpYIOIIas, KOTOpas NpeayCMaTpUBaeT ONpEAEICHUuEe: IPUHIUIIOB
CTPYKTYpUPOBAaHHUS U  T[OCIEJOBATEIbHOCTH  H3Y4YeHHMs  y4eOHOTro  MaTepuana,
KOJIMYECTBEHHBIX M KAueCTBEHHBIX €ro XapaKTepPHCTUK; IOAXO0J0B K (POPMUPOBAHUIO
COZICP)KATENIbHOM  OCHOBBI ~ KOHTPOJSI W OIECHKHM 00pa3oBaTENbHBIX  JOCTH)KEHUH
oOydaroluxcsi B paMKax HTOTOBOM arrectaiuu B (OpMe €IUHOTO0 TOCYIapCTBEHHOIO
9K3aME€Ha 10 XUMHH.

ITporpamma asst yriyOnEHHOTO U3Y4E€HUS XUMHHM:

® YCTaHaBIMBACT WMHBAapPUAHTHOE IPEIMETHOE COAEp)KaHUe, 00s3aTeNbHOE Ul H3Yy4eHHs B
paMKax OTAETbHBIX Ipoduiieii, mpeaycMaTpiuBaeT paciupeaeiIeHue U CTPYKTYpUPOBAHUE €ro
0 KJIaccaM, OCHOBHBIM COJIEpKaTeIbHBIM JTMHHUSIM/pa3iesaM Kypca;

® 1aéT NIpPUMEPHOE paclpeieieHUe Y4eOHOro BPEMEHH, PEKOMEHIYEMOro MJIs H3Yy4eHUs
OTIENBHBIX TEM;

® qpeasiaraeT NPUMEPHYIO MOCIEI0BATENIbHOCTh M3YUEHHs] Y4eOHOro marepuaia ¢ y4éTom
JIOTUKU IIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;



® 1aéT METOIMYECKYI0 MHTEPIPETALHUIO LeNIel U 3a/1a4 U3Yy4eHHs MpeaMeTa Ha yriiyOJaéHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPETHEro OOIIero oO0pa3oBaHMS,
COJIEP/KAaTEIBHOM  XapaKTEPUCTHKU IUIAHUPYEMBIX PEe3yJbTaTOB OCBOCHHMS OCHOBHOM
oOpa3zoBaTelbHONM  MporpaMMbl  cpemHero  oOmiero  oOpa3oBaHuss  (JIMYHOCTHBIX,
METanpeIMETHbIX, NPEAMETHBIX), a Takke ¢ Y4Y4ETOM OCHOBHBIX BHIOB Yy4eOHO-
MO3HABATENIbHBIX JACHCTBHI 00yUaloIIerocs o0 OCBOCHUIO COJIEPKAHUS MIPEIMETA.

ITo BceM Ha3BaHHBIM MO3ULUAM B MPOrpPaMMeE IO XUMHUHU MPEIYCMOTPEHA MPEEMCTBEHHOCTD C
oOy4eHHEM XHMHHM Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHHWA. 3a TpenejaMd YCTaHOBJIECHHOMN
MpPOrpaMMOil MO XWMHUHU O00s3aTeIbHON (MHBApUAHTHOW) COCTABJISIONICH COAEpKaHUS Y4eOHOTO
npeamera «XUMHS» OCTAaETCS BO3MOXKHOCTh BBIOOpa €ro BapHMaTHBHOM COCTaBIIAIONICH, KOTOpas
JOJKHA OTPENENAThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO Mpoduiis oOyueHusl.

B cootBercTBHM ¢ koHuUenTtyanbHbIMU MNoJiokeHHIMU PI'OC COO o HazHauYeHUU TPEAMETOB
6a3oBoro u yrayOi€HHOro ypoBHEH B cucreme IupdepeHIupOBaHHOTO OOydeHUs Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHUS XHMMHS Ha YPOBHE YIIyOJIEHHOrO W3Yy4YEHHs HANpaBieH Ha
pealn3aluio IPEeMCTBEHHOCTH € IOCIEAYIOIIUM 3TaroM IMOJIY4YeHHUs] XMMUYECKOro oOpa3oBaHUS B
pamMKax H3Y4YeHMsI CHEIHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XUMHUYECKMX JAUCHUUIUIMH B BYy3aX U
OpraHu3alysIX CpeaHero mpodeccuoHaabHOro oOpa3oBaHus. B 3Toil cBA3M M3ydyeHue mpeamera
«XUMHS» OPUEHTHPOBAHO MPEUMYLIECTBEHHO HAa PACIIMPEHUE M YIIIyOJIEHHE TEOpPETUYECKOH U
MPAKTUYECKOMW IMOJATOTOBKH OOYYaIOIIMXCs, BHIOPABIIMX OMpPEAeIEHHBIN Npodmib 00yueHus, B TOM
qlclie C MEPCIEeKTHUBOM MOCIEAYIOUIEro IMOMYYeHHs] XMMHYECKOro OOpa3oBaHMs B OpraHHU3aIUsaX
npodeccuoHanbHOro obpasoBanus. Hapsny ¢ ostum, B cBere TpeboBanuit ®I'OC COO «
IUTAHUPYEMBIM pe3ylibTaTaM OCBOEHUS (enepaabHoi 00pa3oBaTeNbHON MPOrpaMMbl CPEIHET0 O0IIEro
o0pa3oBaHMs U3YUYEHUE MpeaMeTa «XUMHUD» OPUEHTUPOBAHO TAK)KE Ha pElIeHHE 3a7ad BOCIIUTAHUS U
COLIMAJILHOTO PA3BUTHUS 00ydaromIMXcs, Ha (OPMHUPOBAHUE Y HUX OOLIEHMHTEIUIEKTYalIbHBIX YMEHHI,
YMEHHUI palMoHanu3aluu y4eOHOro Tpyaa U OOOOMEHHBIX CIOCOOOB AEATEIHLHOCTH, HMEIOIIUX
MEKIUCIUIIIMHAPHBINA, HAIPEIMETHBIN XapaKTep.

CocraBngiomiuMu  mpeaMera  «XHUMHUS» Ha YPOBHE YIAyOJIEHHOTO U3YYEHHUS SBISIOTCS
yray0néunble Kypchl — «Opranuueckas xumus» u «OOmass W Heopranuyeckas Xxumus». [lpu
OIpeNIeICHUN TOJIXO0A0B K OTOOpY M CTPYKTYPHOH OpraHu3alliil COJCpXkKaHUS 3TUX KypCOB B
nporpaMMe Mo XMMHUHU 3a OCHOBY NpHHATH nojoxenus ®PI'OC COO o pazauuusx 0a3zoBoro u
yrayO0aEHHOTO YPOBHEHN HU3yUeHUs IpeaMeTa.

OcHoBy coaepkaHusi KypcoB «Opranndeckas xuMus» u «OOmas U HeopraHM4ecKas XUMUS»
COCTaBIISICT COBOKYIHOCTH TPEAMETHBIX 3HAHUM W YMEHHH, OTHOCALIMXCS K 0a30BOMY YpPOBHIO
U3Y4EHHUs NpEeAMEeTa. JTa CHCTEMa 3HAHUW IOJy4YaeT ONpPENelIEHHOE TEOPETHUYECKOE JIOTNOJIHEHHE,
MO3BOJISIONIEE OCO3HAHHO OCBOWTH CYIIECTBEHHO OOJBIINA OO0BEM (PAKTONOTHYECKOTO MaTepHaia.
Tak, Ha yrayOia€HHOM ypOBHE H3ydeHHUs NpeaMmeTa oOecreyeHa BO3MOXKHOCTh 3HAUUTEIHHOIO
yBeMUeHUsI 00bEMa 3HAHWM O XMMHUYECKUX DJIEMEHTaX M CBOMCTBAX WX COCJAMHEHUN HAa OCHOBE
paciidpeHuss W yriayOJeHHs TPENCTaBICHWH O CTPOCHUU BEIIECTBA, XHMHUYECKOH CBSI3U U
3aKOHOMEPHOCTSIX MPOTEKAHMSI peaKLIUid, pacCMaTPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KMHETUKU U
TepMOIUHAMHUKU. M3ydeHue mnepuoanueckoro 3akoHa U Ilepmonnyeckoil CHUCTEMBI XHMHUYECKUX
AJIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAHMWYECKHUX IPEACTABICHUSAX O CTPOCHHUU
aromMa. XHUMHYECKas CBS3b OOBSCHAETCS C TOYKH 3pPEHUS SHEPreTUUYEeCKUX H3MEHEHUH mnpu eé
0o0pa30BaHUM U pa3pyLIEHUH, a TAK)KE C TOUKH 3PEHUS MEXaHU3MOB e€ oOpa3oBanusl. 3yueHue TUIIOB
peakuuii gomnonHsercs (HOpMHpOBaHHEM MPEACTAaBICHUN 00 JIEKTPOXUMUYECKUX TMpoleccax |
AJIEKTPOJIM3€E PacIsIaBOB M PAacTBOPOB BELIECTB. B Kypce opraHmdeckoill XMMHM IIPU PaCCMOTPEHHUH
PEaKIMOHHON CIOCOOHOCTH COEIMHEHHH yJensercss oco0oe BHHMaHHE BOIpocaM 00 3JIEKTPOHHBIX
s¢dekTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEeaKIlHiil.



Oco0oe 3HaueHHWE WMEET TO, YTO Ha COJEp)KaHUE KYypCOB XHMHH YIIyOIEHHOTO YpOBHS
W3YYCHHS IS KIIACCOB OMPENeNIEHHOTO Mpoduiis (TIaBHBIM 00pa3oM Ha MX CTPYKTYPY U XapakTep
JOTIOJTHEHUHN K OOIIEeH CUCTEME MPEAMETHBIX 3HaHUI) OKA3bIBAIOT BIUSHUE CMEKHBIE MMPeaMEThI. Tak,
HampuMep, B COJIEp)KaHUU MPeAMETa ISl KJIaCCOB XUMUKO-(PU3NYECKOro Mpoduiist 60/IbII0e 3HaUCHHE
OyIyT UMETh AJIEMEHTHI y4eOHOro Marepuana mo oomei xumun. [lpu u3ydeHun npeaMeTa B JaHHOM
cllydae akIeHT OyJeT cllelaH Ha OOIHOCTh METOIOB TTO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUI B XUMUU
1 B (U3HKE: aTOMHO-MOJIEKYJISIpHast Teopusi (MOJIEKYJIsipHas Teopusi B (DU3UKE), 3aKOHBI COXpPaHEHUS
Macchl U HHEPrUM, 3aKOHBl TEPMOAMHAMUKH, DJIEKTPOJIM3a, NMPEACTABICHUS O CTPOCHUHU BEIIECTB U
Ipyroe.

B 1o xe Bpemsi B comep)KaHHMM MpeaAMeTa A KIACCOB XHWMHUKO-OMOJIOTHYECKOro MpOoduis
OoNbIIMK yIOENBbHBIA BeC OyIeT MMETh OpraHuuYecKkas XuMmHs. B 3ToM ciydae mpenocTaBiiseTcs
BO3MOXXHOCTh ISl Oojiee OOCTOSITENIbHOTO PAaCCMOTPEHMSI XMMHUYECKON OpraHu3alluy KIETKH Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOIAT, K IPUMEPY, TaKue CTPYKTYpHbIE KOMIIOHEHTHI,
KaK JIMMUJBI, OCTKU, YIJIeBOJbI, HYKICUHOBBIC KUCIOTHI U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBe W
CBOWCTBAax IMPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIYXKAaT OCHOBOW JIs
M3YYEHHUSI CYIIIHOCTH MPOLIECCOB (OTOCUHTE3A, IbIXaHUs, TUILEBAPEHHUS.

B mutane gopmupoBaHusi OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHUS OOIIEHAYYHBIX METOOB
MO3HAHMS U OMbITA MPAKTUYECKOr0 MPUMEHEHUS! HAYYHbIX 3HAHUM M3ydeHHE mpeaMera «XuMus» Ha
yriay0aEHHOM YPOBHE OCHOBAHO HAa MEKITPEIMETHBIX CBS3SX ¢ YUCOHBIMU MPEAMETAMU, BXOISIIIME B
cocTaB IMpeIMEeTHBIX obnactell «EcTecTBeHHO-HayuHble MpeaMeTh», «MaremaTtuka U nHopmMaTuka»
U «PyccKuli A3bIK U IATEpATypay.

[Tpu u3yueHun yuebHOTo npenMeTa «XUMHUs» Ha yriyOJIEHHOM ypOBHE TakXkKe, Kak Ha YpOBHE
OCHOBHOTO M cpemHero oobmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aJaueil MEpPBOCTEHCHHOU
3HAYUMOCTU SIBIsIeTCd  (OPMUPOBAHHME OCHOB HAyKHU XUMHUU Kak OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHHUS, NPAKTHUUECKON [eATeNbHOCTH 4YelIOBEKa U OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KylnbTypbl. Pemienue 3Toil 3amaun Ha YyrIyOJNIEHHOM YPOBHE HU3YYEHHsS MpEAMETa Mpernoiaract
peanu3alnio Takux Iesen, Kak:

e (opMupoBaHWE TPEACTABICHUN: O MAaTepUAIBLHOM E€IWHCTBE MHpPA, 3aKOHOMEPHOCTIX M
MMO3HABAEMOCTH SIBIEHUU MPHUPOJBI, O MECT€ XMMHHU B CHCTEME ECTECTBEHHBIX HayK U €€
BeIyIIel posii B 00ECTICYCHUH YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUH MPOOIEM
JKOJIOTUYECKOW, HSHEPreTHUUECKOW W THUIIEBOM O€30MacHOCTH, B Pa3BUTHH MEIUITUHBI,
CO3/IJaHUW HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHUKOB SHEPTHH, B 00CCTICUCHUH PAIIIOHAILHOTO
MPUPOJIONONE30BaHus, B (DOPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyIbTyphl YEIOBEKa, a
TaKKe IKOJIIOTUYECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM Cpelie;

® OCBOCHHE CHCTEMEBI 3HAHMH, JICKAIIUX B OCHOBE XMMHUUYECKON COCTaBJIAIONICH €CTECTBEHHO-
HAay49HOW KapTUHBI Mupa: (yHIAMEHTAIbHBIX TOHSTHH, 3aKOHOB M TEOPUM XHUMHH,
COBPEMEHHBIX TMPEJCTABICHUNA O CTPOCHUM BEIIECTBA HA Pa3HBIX YPOBHSAX — ATOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U KUHETHYECKHUX
3aKOHOMEPHOCTSX MPOTEKAHUS] XUMHUYECKHX pEaKUuid, O XUMHYECKOM pPaBHOBECHH,
pacTBOpax H JAHWCIEPCHBIX CHCTEMax, 00 OOIMX HAy4YHBIX MPUHIMIIAX XHWMHYECKOTO
MPOU3BOJCTBA;

e (opmupoBaHHEe y 00YyJaIOIMIUXCS OCO3HAHHOTO TIOHMMAaHUs BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKUX 3HAHUU A1 OOBSCHEHUS KIIOYEBBIX HACH W MPOOJIeM COBPEMEHHOW XWUMUH,
JUTsl OOBSICHEHHUST ¥ TIPOTHO3UPOBAHMSI SBJICHHH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO TIPUPOY;
TPaMOTHOTO pEIIEHUsS MPOOJEM, CBSI3aHHBIX C XHUMHEH, MPOTHO3UPOBAHUS, aHAIHM3a H
OLICHKH C TO3ULHMH  DKOJIOTMYECKOM  O0€30IaCHOCTH  IIOCIEJACTBUH  OBITOBOM M



IIPOU3BOJCTBEHHON JEATEIBbHOCTH YEJIOBEKA, CBSA3AHHOW C XMMHYECKUM IIPOU3BOACTBOM,
UCIOJIb30BAHUEM U NIEPEPaOOTKOI BELIECTB;

e yriuyOjeHue NpPeACTaBICHUMM O Hay4YHbIX MeTOoJax IO3HaHUSA, HEOOXOAUMBIX IS
NPUOOPETEHUs] YMEHUIl OpPHEHTUPOBATbCS B MHPE BEIIECTB M OOBSICHEHUS XMMHUYECKHX
SBJICHUHM, MUMEIOIIMX MECTO B IIPUPOJE, B NPAKTHUUYECKOW IEATEIBHOCTH U IOBCEAHEBHOMN
KU3HMU.

B nnane peanu3zanuu nepBoovepeIHbIX BOCIIUTATENBHBIX U pa3BUBAIOMINX (DYHKIUN LETOCTHOM
CUCTEMBI CpelHEero oOIiero oO0pa3oBaHMsI IpPU H3YyYEHUH IMpenMera «XUMHUS» Ha YIIIyOJIEHHOM
YpOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKE LT U 33/1a49H, KaK:

® BOCHHUTaHHE YOSKIEHHOCTH B MO3HABAEMOCTH SBIICHUN MPHUPOABI, YBAKEHHUS K IMPOLECCY
TBOpPUECTBA B O00JIaCTU TEOPETUYECKUX U TNPUKIATHBIX HCCIEIOBaHUNH B XUMHUH,
(dbopMUpOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHU;

® pa3BUTHE MOTUBALMU K OOYYEHHUI0O U TO3HAHMIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCITUTaHUIO HA OCHOBE YCBOCHHUSI 00II€YeNIOBEUECKIX IEHHOCTEH;

® pa3BUTHE TO3HABATEIHLHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEM
oOyuatomuxcsi, GopMUpOBaHUE Yy HUX CO3HATEIHHOTO OTHOIICHHS K CaMOOOpPa3OBaHUIO U
HENpPEephIBHOMY  OOpa3oBaHHMIO KaK yCIOBHIO  YCHEIIHOW mpodecCHOHAIbHOW U
OOIIECTBEHHON J1€ATENbHOCTH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0pOBBIO U
MOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (opmupoBaHWE YMEHUW U HAaBBIKOB pa3yMHOTO TPUPOJONOIH30BAHMS, Pa3BUTHE
AKOJIOTUYECKON KYJIbTYpPBI, TPHOOPETEHNE OMBITA OOIICCTBEHHO-TIONE3HOW JKOJIOTHYECKOM
NeSITeIbHOCTH.

OO11ee yrcIo 9YacoB, OTBEACHHBIX HAa N3yUeHHE OMOJIOrMY Ha YTIyOJIEHHOM YPOBHE CPEIHETO
obmiero obpazoBanus, cocrapnsieT 204 gaca: B 10 kmacce — 102 ygaca (3 gaca B Henento), B 11 kimacce —
102 gaca (3 gaca B Henento). JlanHas pabodast mporpaMma ajgpecoBana odydaronumes 10 kmacca, 2 gaca
B Hepemo peanusyercss B ['BOY numee Ne344 Hesckoro paitona Cankt-lIletepOypra u 1 wac
peanm3yeTcss B paMKax ceTeBoro B3ammojeiicTBus Ha 6aze ['BOY mumes Ne572 Hesckoro paiioHa
Canxkr-IlerepOypra.



COJEP)KXAHUE OBYYEHUA
10 KUIACC

OPI'AHHUYECKASA XUMUSA

Teoperudyeckne 0CHOBbI OPraHUYeCKOH XUMMH.

[IpenMer u 3HaUYe€HHWE OPraHUYECKON XUMUH, MPEACTABICHHE O MHOTO0Opa3sMHM OPraHMYECKHX
COCTMHEHU.

DNEeKTPOHHOE CTPOEHHE aToMa YIjiepoJa: OCHOBHOE M BO30YXAEHHOE COCTOSHUA. BaneHTHbIE
BO3MOXKHOCTM aTroMa yrjiepoaa. XHMHUUYECKass CBSI3b B OPraHUYECKHX COCIUHEHUsIX. Turbl
ruOpuau3alil aTOMHBIX opOuTanell yriepoga. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOW CBS3U
(0OOMEHHBI M JTIOHOPHO-AKIENITOPHBIN). THUIBI TIEPEKPHIBAHKS aTOMHBIX OpOWTalel, G- U T-CBA3M.
OpnunapHasi, n1BOMHAs W TpouHas cBsi3b. CrmocoOBI pa3phiBa CBA3EH B MOJIEKYJIaX OPraHUYECKUX
BemiectB. [ToHsTHE O CBOOOAHOM pagukaie, HyKiIeodue u dIeKTpodue.

Teopus ctpoeHust oprannyeckux coeauHeHnii A.M. byTinepoBa U cOBpeMEHHbIE IIPEICTaBICHUS
0 CTpyKType MoJekya. M3omepus. Buabl uzomepun: CTpyKTypHasi, TPOCTPAHCTBEHHAS. DIIEKTPOHHBIE
3¢ }eKThI B MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHUN (MHIYKTUBHBIA U ME30MEPHBIN 3P EKTHI).

YriaeBoaopoabl.

Ankanpl. XHUMHYECKHME CBOMCTBAa  aJKaHOB: pEaKIUU 3aMEIICHUs, H30MEpHU3alUH,
JNETUIpUPOBaHUs, IUKIN3AIMH, TUPOIN3a, KpEKUHTa, TopeHus. [IpeacraBienne o MexaHu3mMe peakiui
PaUKaIbHOTO 3aMEIICHHUS.

Ankensl. CTpoeHHe MONEKY aJKeHOB, Sp>-THOPHAN3AINsS aTOMHBIX OpOUTAsIel yriepona, o- u
n-cBsizu. CTPYKTypHasi U reoMeTpuueckas (LUC-TpaHC-) U30MepHsi.. XUMMUYECKHUE CBOMCTBA: PEeaKIUU
MPUCOCIUHEHUS, 3aMEIICHUSI B 0-TIOJIOXKEHUE TMPU JBOMHOW CBS3H, MOJIMMEPU3ALUU U OKHUCICHUS.
[IpaBuno MapkoBHuKOBa. KauecTBeHHbIE PEaKIIMK HA IBOMHYIO CBS3b.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIC, KYMYIUPOBAHHbIE).
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS M XUMUYECKUX CBOWCTB COMPSDKEHHBIX NUEHOB, 1,2- u 1,4-
npucoeauHenne. llomumepusanusi conpsoKEHHBIX aueHOB. CrmocoObl TMONyYeHUsS W NPUMEHEHHE
aJIKa/INE€HOB.

AJNKUHBI. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJN alKWHOB, SP-THOpUAM3AIMS
aTOMHBIX opOuTanei yriepona. XMMHUECKHE CBOMCTBA: peaklUH MPUCOSAWHECHUS, TUMEPU3AINUA U
TpUMEpHU3aliK, OKUCIeHUs. KucnoTHble CBOMCTBA aJIKWHOB, MMEIOIIMX KOHLIEBYIO TPOMHYIO CBSI3b.
KavecTBeHHBIE peakliii HA TPOMHYIO CBSI3b.

ApoMaTudeckue yriaeBoJOpoAbl (apeHbl). OJEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE
MOJIeKYJBl OeH307a. XHWMUYECKHE CBOWCTBA OCH30Jla M €ro TOMOJIOTOB: PEaKlUU 3aMEIICHHS B
OCH30JILHOM KOJIBIIE U YIIICBOJOPOJIHOM paJKaie, PeaKkiuu MPUCOCTUHEHUS, OKUCICHIE TOMOJIOTOB
oenzona. IlpencraBienne o0 OPUEHTHUPYIOIIEM JEHCTBHHM 3aMECTHTENICH B OCH30JbHOM KOJIBIE Ha
IpUMepe aJIKWIbHBIX PaJnuKalioB, KApOOKCHIbHOM, THAPOKCHUIIBHON, aMUHO- U HUTPOTPYIIIBI, aTOMOB
raJiOreHoB.

['eneTnueckast CBSI3b MEXKIY Pa3IMYHBIMU KJIACCaMU yTIIE€BOJAOPOIOB.

DIEeKTPOHHOE CTPOEHUE TaJIOTEHITPOU3BOIHBIX YIJIEBOJOPOIOB. Peakiiuu 3aMenieHus rajoreHa
Ha TUAPOKCOTPYIIY, HUTPOTPYIIY, LIMAHOTPYIIy, aMHHOrpynny. [leficTBHe Ha rajJoreHnponu3BOIHbIE
BOJTHOTO ¥ CIUPTOBOIO pacTBopa ménoun. BzauMoeiicTBrue qurajioreHalIKaHOB ¢ MarHueM U IIUHKOM.
[TonsiTHe 0 METAIITIOOPTAaHUYECKUX COCTUHEHUSX.

Kucnopoacoaepxxauye opranuieckue coeJuHeHUs.

[IpenenpHble oqHOAaTOMHBIE cUPTHL. CTpoeHUEe MOJIeKys (Ha MpUMEpe METaHOjJa W 3TaHOoJIa).
Bonopoansie cBsI3M MEXIy MOJEKYJIaMH CHUPTOB. XHMHUYECKHE CBOMCTBA: PEAKIMU 3aMEILCHUS,
JerupaTalyy, OKHUCICHHs, B3aWMOJICHCTBUE C OPraHMYECKUMHU M HEOPraHWYECKUMH KHUCJIOTaMH.
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KauecTBeHHas peakuusi Ha OJHOATOMHBIE CHUPTHL. [leficTBHE 3TaHONa W METaHOJIAa HAa OPraHUu3M
YeJIoBeKa.

@®enon. CtpoeHHe MOJIEKYNbI, B3aUMHOE BIUSHUE THUIPOKCOTPYIIBI U OEH30JILHOTO sjpa.
OcobeHHOCTH XMMHYECKUX CBOMCTB ¢eHona. KadectBeHHble peakumu Ha (eHosl. TOKCHYHOCTH
¢denona. CriocoObl nmonyyeHust ¥ npuMeHenue gpenona. deHonpopmanbaeruiHas CMOIa.

KapOoHumnbHBIE COCTMHEHHS — albJETUIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHUE KapOOHWIBHON
rpynnbl. XUMHYECKHE CBOWCTBAa ajbJETHAOB M KETOHOB: peakiuu mpucoenuHeHus. OKucieHue
aJIbJIErUJI0B, KaYeCTBEHHbIE PEAKINHU Ha albaeru/pl. CriocoObl MOJyYeHUs U IPUMEHEHHE ajlbJAECTUI0B
Y KETOHOB.

ONHOOCHOBHBIE TIpEJENbHBIE KAapOOHOBBIE KHUCIOTHL. (COOCHHOCTH CTPOCHHSI MOJEKYII
KapOOHOBBIX KHUCIOT. BomOpoaHbIE CBSI3U MEXKIY MOJEKYyIaMH KapOOHOBBIX KHCIIOT. XUMHYECKHE
CBOMCTBA: KHCJIOTHBIE CBOMICTBa, peakuus 3TepudUKaly, peaklud C y4aCTHEM YTIIEBOJIOPOJHOIO
panukana. OCOOCHHOCTH CBOWCTB MYpPaBbHUHOW KHCIOTBHL. MHOTOOOpasne KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEMpEACHbHBIX W apOMaTHYEeCKHX KapOOHOBBIX KHUCJIOT, JAUKAPOOHOBBIX
KHCIIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BRICIIIX KapOOHOBBIX KHCIIOT: CTEapUHOBAs,
MaJIbMUTUHOBAS, OJICUHOBAS, JIUHOIE8As, NTUHOLEeH08as KUCIOThl. CrocoObl MOTY4YeHHs U IPUMEHEHHE
KapOOHOBBIX KHCIIOT.

MpbLT4 KaK COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX MOIOIIEE CHCTBHUE.

A3o0Tcoepikale OpraHnyecKue coeInHeHus.

AMUHBI — OpraHu4eckre Mpou3BoJHble aMMuaka. Kiaccudukanus aMuHOB: anudaTudeckue 1
apoMaTHyYecKue; MNEepBUYHbIE, BTOpUYHBbIE M TpeTudHble. CTpoeHHe MoJekys, obmas ¢opmya,
M30MepHsi, HOMEHKJIATypa U (PU3MUecKue CBOMCTBA. XUMUYECKOE CBOMCTBA aM(PaTUUECKUX aMHHOB:
OCHOBHBIE CBOMCTBA, aJIKUJIMPOBAHUE, B3aUMOJICHCTBUE NEPBUYHBIX AMUHOB C a30TUCTOM KHUCIIOTOM.
Conu ankuiaMMOHMS. AHWINH — NPEJCTaBUTENh aMUHOB apoMaTuyeckoro psaa. CTpoeHue aHuINHA.
B3aumHoe BiMsHHME TpyNI aToMoB B MoJjeKysle aHuiauHa. OCOOEHHOCTM XUMHUYECKHX CBOWCTB
aHwinHa. KauecTBeHHbIE peakluy Ha aHHIIWH.

Pemmenune skcriepuMEHTABHBIX 33124 IO TeMaM «A30TCOAEPIKAIIUE OPTAHUISCKUE COSTMHECHHUS.

BbicokomosiekyasipHble cOeJUHEHH.

OcCHOBHbIE TOHATHA XHMHH BBICOKOMOJEKYISPHBIX COEAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTCICHb MOJUMEpPU3AINH, CPEAHsSI MOJEKyisipHas macca. OCHOBHBIC METOIbBI
CHUHTE3a BBICOKOMOJICKYIISIPHBIX COSAMHEHHI — MOJMMEpU3alvs U TMOJUKOHIeHcanus. [lonmmepHbie
Matepuanbl. [lmactmaccel  (HOMUATHIIEH, TOJMIPONMIIEH, TOJMUBUHWIXJIOPUI, TOJIHCTUPOI,
MOJIMMETHUIIMETAKPUIIAT, TOJUKAPOOHATHI, MOJMATHIICHTepedTanaT). YTWwiH3anus W TepepadoTka
MJTaCTHKA.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA I[IPOI'PAMMBI 110 XHMMHHU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

B cooTrBercTBUM € CHUCTEMHO-ACSTENBHOCTHBIM TMOAXOAOM B CTPYKTYpE JUYHOCTHBIX
pE3yIbTaTOB OCBOEHUS MpeaMera «XUMHS» Ha YPOBHE CPEIHET0 OOIIeTro O0O0pa30BaHUS BBIICICHBI
CJICYIOINE COCTABJISIFONINE: OCO3HAHHE OOYYAIOIMUMHUCS POCCHUICKON TpakIaHCKON HMICHTUYHOCTH;
TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOTPENEICHUIO;, HaJu4Yhe MOTHBALUUA K
00y4eHHIO; TOTOBHOCTh M CIIOCOOHOCTH O0YYaIOIIUXCsS PYKOBOJCTBOBATHCS MPUHATHIMU B OOIIECTBE
MpaBUJiaMd M HOpPMamMu T[IOBEJCHUS; HAJIMYME MPABOCO3HAHUS, DKOJOTHYECKON KYIbTYpBHI;
CITOCOOHOCTH CTaBUTD LIETTH U CTPOUTD KU3HCHHBIC TIJIaHBI.

JIngHOCTHBIC pe3yabTaThl OCBOSHUS MPEAMETa « XUMHUS» OTPaKarOT ChOPMHUPOBAHHOCTD OIIHITA
MO3HABATEIPHON ¥ TMPAKTUYECKOM JEATENLHOCTH OOYYAIOIIMUXCS B TPOIECCe pealln3aluu
00pa30BaTEeNbHON JIEATEIHHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS IpeaMeTa « XUMHUS» OTpakaloT CHOPMUPOBAHHOCTH OMBITA
MMO3HABATEIPHOM M  TMPAKTHYECKOW JESATEIIbHOCTH OOYYalolmUXCsl B MPOIECCe pealn3aluu
00pa3zoBaTeNbHOMN ACATENHHOCTH, B TOM YHCIIC B YACTH:

1) rpamIaHCKOr0 BOCIUTAHUSL:

OCO3HaHUs OOYYAIOIIUMUCS CBOUX KOHCTUTYLIMOHHBIX TMPaB M OOS3aHHOCTEH, YBaXKCHHS K
3aKOHY U MPABOMOPSIJIKY;

MPEACTABICHUS O COIMAIBHBIX HOpPMax | TpaBWiIaX MEKINYHOCTHBIX OTHOIICHUH B
KOJICKTHUBC;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW IEATENBHOCTH MPH CO3JAaHUH YYEOHBIX TPOEKTOB,
pelieHN y4eOHBIX 1 MTO3HABATEIbHBIX 3a71a4, BHITOJIHCHUH XUMHUECKUX SKCIICPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JIPYTUX TPH
aHaJlM3e Pa3IUYHbIX BUJIOB YUEOHOU e TEIHHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUSI K UICTOPUYECKOMY U HAYYHOMY HACJICIMIO OTCUECTBEHHOM XUMUU;

YBaXEHHUS K IPOIIECCY TBOPYECTBA B OOJACTH TEOPHUHM W MPAKTHYECKOTO MPUIIOKECHHUSI XUMHUU,
OCO3HAaHHUS TOTO, YTO JAHHBIE HAYKU €CTh PE3yJbTaT IJIUTEIbHBIX HAOIIOJIEHUH, KPOIMOTIUBBIX
AKCIEPUMEHTAIbHBIX MTOUCKOB, MOCTOSIHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;

WHTEpeca M MO3HaBaTEIbHBIX MOTHBOB B MOJIYYCHHH W MOCJIECAYIONIEM aHajn3e MHPOPMaIUA O
MePEAOBBIX JOCTHIKEHUSIX COBPEMEHHOW OTEYECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBS3aHHBIE C XUMUYCCKUMH SIBJICHUSMHU, U MPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

FOTOBHOCTHM OLIEHUBAaThb CBOE IIOBEICHUE U IIOCTYIIKM CBOMX TOBApUUIEH C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YUETOM OCO3HAHUS MTOCIEICTBUI MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbA:

MMOHUMAaHUs IIEHHOCTEeW 3J0poBoro u Oe3omacHOro oOpa3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 37J0POBBIO;

COOTFOICHHST TIPABHJT 0€30MaCHOTO OOpAIEHHS C BEIIECTBAMU B OBITY, TIOBCETHEBHOM KH3HU, B
TPYAOBOM AEATEIbHOCTH;

MMOHWMAaHUS [IEHHOCTU TPaBUJI MHIAUBUIYAJTLHOTO U KOJUICKTUBHOTO O€30ITaCHOTO MOBE/CHUS B
CUTYALUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;



OCO3HAHUS TIOCIEACTBHA W HENPUATUS BPEIHBIX NPUBBIYCK (YHOTPEOIEHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKAaTUBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIENOBATENbCKON  JI€ATEIbHOCTH,
OOIIIECTBEHHO MOJIE3HO, TBOPUECKOM U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTHE B pEIICHWHM MPAKTUYECKHX 3aJlad  COLUAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3Y4YEHHIO Ipodeccuil pa3iMyHOro poja, B TOM UYHCJIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUM 110 XMMHUH;

YBaXKEHUS K TPYAY, JIOJSM TpYJla U pe3ysibTaTaM TPYAOBOU JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUIYAIbHOH TpaeKTOpuu oOpa3zoBaHMs, Oymyeit
npodeccun U peanuszaluy COOCTBEHHBIX MXU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS:

9KOJIOTHYECKH 11e71ecO00pa3HOT0 OTHOIICHHUS K MPUPOJIE KaK HCTOYHUKY CYIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHUMAaHUs TJ00aIbHOIO XapakTepa HSKOJOTUYECKUX MpoOsieM, BIUSHUS SKOHOMHYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMATILHOM CPELBI;

OCO3HAaHUS HEOOXOJMMOCTH WCIHOJB30BaHUS [OCTHIKEHUN XWMHH I PEIICHUS BOIPOCOB
pPalMOHAIBHOTO MPUPOIONOIB30BAHNS;

AKTUBHOT'O HEMPHUATHS AEHCTBUH, TPUHOCAIIUX BpPEIl OKPYXAIOIICH TPUPOJIHON cpene, YMEHUS
MPOTHO3UPOBATh HEONATOMPHUSIITHBIE IKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX ACHCTBHIA H
MpeAOTBPAIIATh UX;

HaJu4usl Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, OSKOJOTWYECKOW KYJIbTYpBl, OIIbITa
NEATEIBbHOCTH HKOJIOTMYECKOM HAIIPaBJIEHHOCTH, YMEHHSI PYKOBOJICTBOBATHCSI MU B [TO3HABATEIIBHOM,
KOMMYHHKATUBHOM ¥ COIMAILHOW MPAKTHKE, CIHOCOOHOCTM W YMEHHUS aKTHBHO MPOTHBOCTOSTH
uaeosioruu xemohoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOMN
MPaKTHUKU;

MOHUMAHUS CHEIUPUKA XUMUU KaK HayKd, OCO3HaHUs e€ poiu B (popMupoOBaHUHN
PaIMOHaIBLHOTO HAYYHOT'O MBIIUIEHHUS, CO3JaHIH L[EJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOLIEM MUPE
KaK O €IUHCTBE NPHUPOABI M YEJIOBEKA, B IO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH M PELICHUU
po0JIeM COXpaHEeHHsI MPUPOIHOTO PABHOBECHS,

yOeKIEHHOCTH B 0CO0OM 3HAYMMOCTH XWMHH JJIs COBPEMEHHOW IMBWIIM3AIMH: B €€
T'YMaHUCTUYECKON HAIMpaBICHHOCTH W BaXXHOM pPOJM B CO3JaHMM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpbl, B pPEHICHUH TJIOOATBHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHS UYEIOBEYECTBA — CBHIPHEBOIA,
SHEPreTHYECKOH, MUIIEBON M JKOJIOTHYECKOW OE30MacCHOCTH, B Pa3BUTHUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUH YCIIEITHOTO TPYJa U SKOJIOTHYECKH KOM(DOPTHOH JKU3HH KaXKOTO YieHa 00IIecTBa,

€CTECTBEHHO-HAyYHOM  IPAMOTHOCTH:  IOHHMMAHMS  CYIIHOCTH  METOJOB  ITO3HAHMI,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IOJy4yaeMble 3HAHUS IS
aHalM3a M OOBSICHEHUS SBJICHHUHN OKPYKAIOIIEro MHUpA U MPOUCXOSAIINX B HEM M3MEHEHUH, YMEHUS
Jenath 00OCHOBAHHBIE 3aKIIOYEHHUS HAa OCHOBE HAYYHBIX (PAKTOB M MMEIOIMIMXCS JaHHBIX C IIEIBIO
ITOJIyYE€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMHUYECKHE 3HAHUS JIs pellleHus mnpodieM B
peaNbHBIX KU3HEHHBIX CUTYALMSIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON NeATEIbHOCTH;



TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO M CAMOOOPA30BaHMIO, K AKTUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTIIMH;
WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3nyHbIX chepax mpodeccuoHaaIbHOM NeITeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOrpaMMbl IO XMMHU HA YPOBHE CPETHEro OOIIero
o0pa3oBaHMs BKIIOYAOT:

3HAUUMble JUIS  (OpMHPOBAaHWS MHPOBO33PEHHS OOYJAIONIMXCS  MEXKIUCHUIUIMHAPHbIC
(MexnpeaMeTHbIE) OOILIEHAYYHbIC MOHITHS, OTPAXKAIOIIKE IEIOCTHOCTh HAYYHOH KapTHHBI MHpa U
cieun(UKy METOIOB IIO3HAHUs, HCIONb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEILECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTeMa, HAyYHbIM (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIICI0OBaHNE, HAOIIOJeHNE, N3MEPEHHE, SKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHbIC y4eOHbIC AEHCTBHS (IO3HABAaTENbHBIC, KOMMYHUKAaTHBHBIC, PETyISTHBHEIC),
obecnieunBaromue (HopMUpOBaHHE (PYHKIIMOHATBHON TPAMOTHOCTH M COLHUAIBHOW KOMIIETCHLIUU
oOyJaromuxcs;

CIIOCOOHOCTh o0ydaromuxcs UCTIOJIB30BATh OCBOCHHBIC MEKINCIUIUTMHAPHBIC,
MHPOBO33PEHYECKNE 3HAHHSI M YHUBEpCAIbHbIC ydeOHBIC JEWCTBHS B MTO3HABATEILHON U COLMATBHON
MIPAKTHKE.

MeranpeaMeTHbIe  pe3yJbTaThl  OTPAKAIOT  OBJIAJCHHE  YHUBEPCAIbHBIMU  Y4eOHBIMHU
M03HaBaTEIbHBIMU, KOMMYHUKATHBHBIMU M PETYIATUBHBIMH ACHCTBUSM.

Ilo3naBaTebHBIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JIOTHYecKHeE e CTBUS:

CaMOCTOATENIbHO  (popMyIHUpOBaTP M aKTyaJIU3UPOBaTh MPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OHpe,Z[G.H}ITB noeian ACATCIIbHOCTHU, 3aaaBast napaMeprl nu KpI/ITepI/II/I X JOCTHXKCHHUA, COOTHOCHUTH
pe3yanaTH ACATCIIbHOCTH C IIOCTAaBJICHHBIMU LCIIAMMU,

WCIIONB30BaTh TMPU OCBOCHHHM 3HAHUWA TPUEMBI JIOTHUYECKOTO MBINIJICHUS:  BBIICITATH
XapaKkTEepHBIC MPU3HAKY TTOHSATUH U YCTAaHABIMBATH UX B3aMMOCBS3b, UCIIOIH30BaTh COOTBETCTBYIOIINE
MOHATHS JIJIs1 OOBSICHEHUS OT/ICTHHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABIIMBATh MPUYNHHO-CIICJICTBCHHBIC CBSA3U MEXKIY N3YyYaeMbIMU SIBICHUSMH;

CTPOUTH JIOTHUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JCIYKTHBHBIC, 10 AHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMS B PACCMATPUBAEMBIX SBICHUSAX, (OPMYIHUPOBAaTH BBIBOABI U
3aKJIIOYCHUS;

MIPUMEHATH B TIPOIIECCE MTO3HAHMS MCIIOJIb3yeMble B XUMHUH CHMBOJIMYECKHE (3HAKOBBIE) MOJICTIH,
peoOpa3oBbIBaTh MOJEIBHBIC MPEJCTABICHUS — XUMHUYECKUN 3HAK (CMMBOJ) 3JI€MEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHWE XHMHUYECKOM pEAKIMA — TPHU PEIICHHH Y4YEeOHBIX IMO3HABATEIbHBIX |
HpaKTI/I‘-IeCKI/IX 3ajJa4, HpI/IMeHHTB Ha3BAaHHBIC MOJICJIIBHBIC Hpe,Z[CTaBJIeHI/IH IJId  BBIABIICHUSA
XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUYECKUX PEAKIIUi.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE TeHCTBUSI:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB U XMMUYCCKUX PEAKITU;

(bOpMy.HI/IpOBaTL ueian 148 3aJa4un HUCCICOOBaHUA, HCIIOJIB30BATh ITIOCTABJICHHBIC n
CaMOCTOSTCIIBHO C(l)OpMyJII/IpOBaHHBIG BOHpOCBI B Ka4u€CTBC I/IHCTPYMGHTa IIO3HAHUA U OCHOBBI IJIdA
(hopMHUPOBaHMS TUITOTE3HI IO MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHU;

BIIQJICTh HABBIKAMH  CAMOCTOSITCILHOTO IUIAHUPOBAHHWS M TPOBEICHUS  YICHHYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHUS HAONIOAAaTh 3a XOJOM IPOIECcca, CAMOCTOSTEIHHO
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NPOTHO3UPOBATh €ro  pe3yinpTar, (GopMynupoBaTh OOOOIIEHHS W  BBIBOJBl  OTHOCHUTEIHHO
JOCTOBEPHOCTH DE3YJIbTATOB HCCIEIOBAHUSA, COCTABIATH OOOCHOBAaHHBIM OTYET O TMPOJEIAHHOU
pabore;

MPUOOpPETATh OMBIT YUEHUYECKOM HCCIEA0BATENbCKON M MPOEKTHOM AeATeNbHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METO/IOB pEIICHUs MPAaKTHUYECKUX 3ajad,
MPUMEHEHHIO PAa3TUYHBIX METOIOB TIO3HAHHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HMHGOpMaluu (HAy4yHO-TIOMYJSpHAs JIUTEparypa
XUMHUYECKOTO  COJIep’KaHus, CHOpaBOYHbIE TocoOus, pecypchl MHTepHera), aHaIM3UPOBATH
WH(OPMALIUIO PA3INYHBIX BUIOB U (OPM IPEICTABICHUS, KPUTHUECKH OIICHUBATH €€ TOCTOBEPHOCTH
Y HETIPOTUBOPEUUBOCTB;

dbopMynupoBaTh 3ampockl W NPHUMEHATH pa3IMyYHble METOAbl TMpU TOHCKE U OTOOpe
nH(popMaluy, He0OXOAUMOM /JIsl BBIMOIHEHHsI YUeOHBIX 3a/1a4u ONpeAesIEHHOTO TUIIA;

MpUOOpeTaTh OMBIT UCIOIH30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTHMAIBbHYIO (opMy mpeacTaBieHUs HHGOPMAIUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

MCTOJIb30BaTh HAYYHBIM A3BIK B Ka4eCTBE CPEACTBA IpU paboTe ¢ XUMHUYECKOW MH(popManueit:
MPUMEHITh MEXKIpPeIMETHbIC ((U3MUeCKHe W MaTEeMaTHYeCKHe) 3HAKH W CHUMBOJBI, (OPMYIIHI,
a00peBHaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBUSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TEMBbI B XOJI€ Uaiora U/UiH JUCKYCCHH,
BBICKa3bIBaTh HJIeH, (HOPMYITUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHFHO BBIITOJIHEHHS MTPEI0KEHHON
3a/1a4H;

BBICTYNIAaTh C TMpe3eHTalllel pe3yabTaTOB I[M03HABATEIbHOW JAESITEIbHOCTH, IOJTYYEHHBIX
CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHMKAMHU MPHU BBINMOJHEHUU XUMHYECKOTO KCIEPUMEHTA,
MPAKTUYECKOW PAaOOTHI MO MCCIEJOBAHUIO CBOMCTB M3YyYaeMBIX BEIIECTB, peallu3alld y4eOHOTO
MpoekTa, M (QOpMYyIHpPOBaTH BBIBOABI IO pe3yJabTaTaM MPOBEAEHHBIX HCCIECIOBAHUM MyTEM
COTJIACOBaHUS MO3UIMI B X0/1€ 00CYKICHHS 1 0OMEHAa MHEHUSIMHU.

PeryasiTuBHbIe YHHBepCcaJbHbIe y4eOHbIe AeilicTBUSA:

CaMOCTOSITENTFHO TUTAHUPOBaTh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO JIESATEILHOCTH,
ompenensis e€ UeNH W 3a7add, KOHTPOIUPOBATH M IO Mepe HEOoOXOIUMOCTH KOPPEKTHPOBATH
Ipe/UlaraéMblii  QITOPUTM JICMCTBUH TNpU BBIOJHEHUH Y4YeOHBIX M HCCIIEAOBATENBCKUX 3alad,
BBIOMpaTh HambOojee 3(h(HEKTUBHBIN CIMOCO0 WX pEIIeHUS ¢ YYETOM TMONY4YEHUsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHSAIX;

OCYIIECTBISITH CAMOKOHTPOJIb JIEATETHHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.
INPEIMETHBIE PE3YJIbTATbHI
[IpenmeTHbIe pe3yabTaThl OCBOCHUS IPOTPAMMBI TI0 XHMHHU Ha YriTyOJIEHHOM YpOBHE HAa YPOBHE
cpemHero oOmiero o0pa3oBaHUs BKIIOYAOT crenuduueckue st ydeOHOTo mpeameTa «XuMUsH
Hay4YHBIC 3HAHUS, YMEHHS U CIIOCOOBI JCWCTBUN 1O OCBOCHHIO, MHTEPIIPETAIIMH U MPEOOPa30BAHUIO
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3HaHUH, BUABI ACSITEIBHOCTU IO MOJYYEHHUIO HOBOI'O 3HAHUS M MPUMEHEHHUIO 3HAHWM B Pa3IMYHBIX
Y4eOHBIX CHUTYyallUsX, a TaKKE B PEAIbHBIX J>KU3HEHHBIX CHUTYaIlMsIX, CBS3aHHBIX C XUMHEH. B
IporpaMMe o XMMUH MPEAMETHbIE Pe3yNbTaThl IPEACTAaBIEHBI MO F0JIaM U3Y4EHHUS.

10 KJIACC

[IpeameTHbIC pe3ynabTaThl OCBOEHUS Kypca «OpraHuyecKast XUMHUs OTPaXKaloT:

c(hOPMUPOBAHHOCTh TMPEICTABICHHUI: O MECT€ U 3HAUEHUU OPraHUYECKOW XUMHU B CUCTEME
€CTECTBEHHBIX HayK M €€ pOoJu B OOECHEeUEeHUH YCTOMYMBOTO PAa3BUTHUS YEJIOBEUYECTBA B PEIICHUU
mpo0JieM SKOJIOTUYECKOW, JHEPreTHYeckol M NUIIEeBONM O0e30macHOCTH, B Pa3BUTHH MEAMIIMHBI,
CO3/JaHUM HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHHKOB JHEPrHUHM, B OOCCIICUECHUH PAIOHATHHOTO
MPUPOIONONB30BaHUs, B (OPMUPOBAHUU MHPOBO33PEHUS M OOIIEH KyIbTyphl YEIOBEKa, a TaKXKe
HKOJIOTMYECKH 000CHOBAHHOI'O OTHOIIIEHHUS K CBOEMY 3JI0pPOBBIO U MIPUPOJIHOIL cpeje;

BJIQJICHUE CUCTEMON XMMHMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJAraolue MOHATUS —
XUMHYECKHIA 3JIEMEHT, aToM, SIIPO M DJIEKTPOHHAs 000J0YKa aTtoma, s-, p-, d-aToMHBIE OopOuTaNH,
OCHOBHOE M BO30YXKAEHHOE COCTOSIHUS aToMa, THOpHAM3AIHs aTOMHBIX OpOuTanei, MoH, MOJIEKYIIa,
BaJICHTHOCTh, AJIEKTPOOTPHUIATEILHOCTb, CTENEHb OKUCICHHS, XUMUYECKasi CBSI3b, MOJIb, MOJISpHAs
Macca, MOJIApHBIA O00BEM, YIJIepOAHBbIN cKeleT, (PyHKIHOHAIbHAs TPYIIa, paguKkai, CTPYKTypHBIE
dbopMyIbl (pa3BEPHYTHIE, COKpANIEHHBIC, CKEICTHBIE), U30MEPHsI CTPYKTYpPHAss U MPOCTPAHCTBEHHAs
(reomeTpuyeckas, OINTHYECKas), H30MEpbI, TOMOJOTMYECKUH psAJl, TOMOJIOTH, YIJIE€BOIOPOAbI,
KHCIIOPOJI- M a30TCO/IEPIKAIIUE OPTaHUYECKUE COSAMHEHHS, MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCIMHEHHMS; TEOpUHU, 3aKoHBI (mepuonnueckuii 3akoH [I. M. Menneneena,
TEOpHsl CTpOEHUs opraHumdeckux BemiecTB A. M. ByrnepoBa, 3aKOH COXpaHEHHSI MacChl BELIECTB,
3aKOH COXpaHEHUsi U MPEBPALLCHUS DSHEPrUM MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3bIK XUMHH, MHPOBO33PEHUECKHWE 3HAHHWA, JIeKallie B OCHOBE IIOHMMaHUs
MPUYMHHOCTH M CHUCTEMHOCTH XMMMYECKUX SIBJICHUH; MPEACTABIECHUS O MEXaHHW3MaX XHMHUYECKUX
peakuuii, TEPMOJMHAMUUYECKMX M KHUHETHYECKUX 3aKOHOMEPHOCTSAX HX MPOTEKaHUsA, O B3aUMHOM
BIIUSTHUU aTOMOB U TPYII aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIN 1 Me30MEpHBIN 3 (HEKThI, OPHEHTAHTHI
I uw Il poma); dakromornyeckue CBEICHHS O CBOWMCTBAaX, COCTaBE, IMOJYYEHUH U O€301acHOM
WCIOJIb30BAaHUN BAXKHEUIIMX OPTaHWYECKUX BEHIECTB B OBITY U NPAKTHUECKOH JesATENIbHOCTH
YeNoBeKa, OOMIMX HAyYHBIX MPHHIMIIAX XWMHUYECKOTO MPOW3BOACTBA (HA NpHUMEpPE MPOU3BOACTBA
METaHoJIa, epepaboTku He(hTH);

c(OPMUPOBAHHOCTh YMEHUI: BBIABIATH XapaKTEpHbIE NMPU3HAKHU IMOHATHH, yCTaHABIMBAaTHUX
B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLUE OHATHS MPH ONKUCAHUU COCTaBa, CTPOCHUS U CBOMCTB
OPraHUYEeCKUX COCIUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

WCIIOb30BaTh XMMUYECKYIO CHMBOJIUKY [UJIi COCTAaBJICHHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (OPMYJI OPraHMUECKHX BEIIECTB;

COCTaBJISITh ypaBHEHUS XMMHUYECKHUX PEAKIMA M PACKPbIBATh MX CYIIHOCTb: OKHCIUTEJIbHO-
BOCCTAaHOBUTENIBHBIX PEAKIMH TOCPEICTBOM COCTABIICHUsS JJIEKTPOHHOTO OajaHca ITHUX pPEaKIIHid,
peakiuii HFOHHOro 0OMeHa IMyTEM COCTABIICHHS UX MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUH;

M3TOTABIIMBATH MOJENIN MOJIEKYJ OPraHMYECKUX BEUIECTB JJISl WJUTIOCTPALIUU UX XUMUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh yMEHUMW: YCTAaHABIMBATH MPUHAIJICHKHOCTh H3YYCHHBIX OPTaHUYECKUX
BEIIECTB 0 WX COCTaBy U CTPOCHHUIO K OINPEeAeTIEHHOMY KIIAcCy/TpyIie COCTUHEHHWH, MaBaTh UM
Ha3BaHuA 1Mo cuctemaTudeckoil HoMmeHknarype (IUPAC) u npuBoauTh TpUBHUATLHBIE HA3BaHHS IS
OTIENbHBIX TPEJCTABUTENCH OpPraHMYeCKWX BEUIECTB (STWJIEH, alleTUJIeH, TOJYOJ, TJULEPUH,
STWJICHTJIUKOJb, (DEHON, (opManbIerui, ameTambIery]], aleTOH, MypaBbHHAs KHCIIOTA, YKCyCHas
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KHCJIOTa, CTEapUHOBAs], OJICMHOBAs, MAJIbMUTHHOBAS KHCIIOTHI, TJIMLIWH, aTJaHUH, MaJIbT03a, PPYKTO3a,
aHWINH, TUBUHWII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHUS ONPEIENATh BII XUMHUUECKON CBSA3H B OPraHMUYECKUX COCTUHEHHSIX
(xoBaJIeHTHas! 1 MIOHHAS CBSI3b, G- U T-CBSI3b, BOJIOPOAHAS CBSI3b);

Cc(OPMHPOBAHHOCTh YMEHHS IPUMEHSATH MOJIOKEHHSI TEOPHH CTPOCHUSI OPTaHMYECKUX BEILECTB
A. M. byrnepoBa 115t 00BSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHHUS;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NUYECKUE U XUMHYECKHE
CBOMCTBAa THWIIMYHBIX MPEACTABUTEIEH pPAa3IUYHBbIX KJIACCOB OPraHWYECKHX BEIIECTB: AaJIKaHOB,
LUKJIOAJKAaHOB, QJIKEHOB, aJKaJWEHOB, AJKUHOB, apOMATHYECKUX YIJIEBOAOPOJIOB, CIUPTOB,
aJIbJIETU/I0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTBIX M CIOKHBIX 3(QHUPOB, KUPOB, HUTPOCOCTUHEHU I
U aMHUHOB, aMHUHOKHCJIOT, OEJIKOB, YIJeBOAOB (MOHO-, M- M TOJHMCAXapHI0B), HUIUIIOCTPUPOBATH
FEHETUYECKYIO0 CBSI3b MEXKIYy HUMHU YPaBHEHHMSIMH COOTBETCTBYIOUIMX XHUMHUYECKHX pEaKLHi C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHPOBAHHOCTh YMEHUS MOATBEP)KIATh HA KOHKPETHBIX MPUMEpPAX XapakTep 3aBUCHMOCTH
PEaKIMOHHON CIOCOOHOCTH OPTaHUYECKUX COSAMHEHUH OT KPaTHOCTH U TUIIA KOBAJIEHTHOH CBS3U (O-
U T-CBA3M), B3aMHOI'O BJIMSHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHKHU YIJIEBOJOPOJIHOTO CHIPbS (HEPTH,
NPUPOJHBIN Ta3, Yroip), CIIOCOOBI €ro MNepepadoTKU M IMPAKTHUYECKOE IMPHUMEHEHHE IPOIYyKTOB
nepepadoTKH;

c(OpMUPOBAHHOCTH BJIaJICHUS CUCTEMOI 3HaHUN O €CTECTBEHHO-HAYYHBIX METO/IaX MO3HAHUS —
HaOJIO/ICHUU, U3MEPEHUH, MOJEIMPOBAHUM, SKCIIEPUMEHTE (pEaJbHOM U MBICIIEHHOM) M yMEHHUS
IIPUMEHSITh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHUS NMPUMEHSATHOCHOBHBIC OIEpAIlMM MBICIUTEIBHON NESTETbHOCTH —
aHaJlu3 U CHUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATH3aIUIO, BBISIBICHUE MPUUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JIJIS1 U3YYEHHS CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIIUN;

c(OPMHPOBAHHOCTh YMEHHUM: BBISBISATH B3aUMOCBA3b XWMHYECKHUX 3HAHUWA C TMOHATUSAMH H
NPEJCTaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB sl 00jiee OCO3HAHHOTO TMOHUMAHHUS
CYIIHOCTH MAaT€pUAIIbHOIO €AMHCTBA MHUpPA, UCIOJIb30BAaTh CUCTEMHBIE 3HAHHUS 10 OpPraHUYEeCKOMN
XUMHH 7151 OOBSICHEHUS U IPOrHO3UPOBAHMUS SIBJICHUN, HMEIOIINX €CTECTBEHHO-HAYUYHYIO TPUPOY;

c(OPMHUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUYETHI MO XUMHUYECKUM (hopMynamM U ypaBHEHHSIM
XUMHAYECKHX PEaKIuil ¢ UCIOIb30BaHUEM (PU3MUYECKHX BEIMYHMH (Macca, 00bEM ra3oB, KOJIHMUYECTBO
BEIIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAacyEThl MO HaXOXKJIECHUIO
XUMHUYECKON (OpMyJbl BellecTBa MO HW3BECTHBIM MACCOBBIM JOJSIM XHMHUYECKUX JJIEMEHTOB,
MPOAYKTaM CrOPaHUs, INIOTHOCTU Ta3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATH, AHAIM3UPOBATh M OLEHUBATH C IO3UIHHA
9KOJIOTMUYECKOM 0e30MacHOCTH MOCEeACTBUS OBITOBONM M MPOM3BOACTBEHHOM /IE€ATEIHHOCTH YeJIOBEKa,
CBSI3aHHOM ¢ mepepabOTKOM BEIIeCTB, MCMOJIb30BATHIIONYYCHHBIC 3HAHUS JUISI IPUHSTHUS TPAMOTHBIX
penieHuid mpoOJieM B CUTYAIUSX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOATENBHO IUIAHUPOBATh M TPOBOAMTH XUMHUYECKHIA
SKCIIEPUMEHT (MOJIydeHHEe U HM3y4eHHE CBOMCTB OpPraHMYECKHUX BEIIECTB, KAUECTBEHHBIC DPEaKIHU
YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB M KHUCIOPOACOAEPKALIUX OPraHMYECKUX BEIECTB, PEIICHHE
HKCHEPUMEHTAIBHBIX 33/1a4 IO PACIIO3HABAHMIO OPTaHMYECKHUX BELIECTB) C COOJIOJCHHEM IpaBUII
0e30macHOro OOpalIeHus C BELIECTBAMU U J1a0OpaTOpPHBIM 00OpyAOBaHUEM, (OpPMYIHUPOBATH IIENb
UCCIIEIOBaHMs, MPEACTABIATh B pa3lnyHOW (opMe pe3ynbTaThl 3KCHEPUMEHTa, aHAIU3UPOBATh U
OLICHUBATh UX JJOCTOBEPHOCTb;

c(OPMHUPOBAHHOCTH YMEHHIA:
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coOMoaTh MpaBHUa SKOJOTUYECKH I€IeCO00pa3HOr0 TOBEJACHHUS B OBITY M TPYAOBOM
NESTENIBHOCTH B LIEISIX COXPAHEHMS CBOETO 3/10pPOBbS, OKPYKAIOIIEH IPUPOAHOM CPEbl U JOCTUKEHHUS
€€ yCTOMYMBOIO pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHUYECKOIO JCHCTBUS Ha JKUBBIE OPraHU3Mbl OIPEACIIEHHBIX
OpraHMYECKUX BELIECTB, MOHUMAs cMbIci nokazatens [IIK;

aHAJM3UPOBATh 11€JIECO00PA3ZHOCTh MPUMEHEHUS OPTaHUYECKUX BEIIECTB B MPOMBIIIICHHOCTH H
B OBITY C TOYKM 3pEHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh YMEHHUH: OCYIICCTBIISATH IEJICHANPABICHHBIA TMOMCK XHWMHYECKOU
nH(pOpMalLlUY B Pa3IMYHBIX UICTOYHHUKAX (Hay4yHas ¥ yueOHO-Hay4dHas JUTepaTypa, CpecTBa MacCOBOM
uHpopmanuu, VHTEpHET M JApyrue), KPUTUYECKH AaHAIU3UPOBATh XHUMHUYECKYI0 HWH(OPMAIHIO,
nepepabaTbIBaTh €€ M NCIOIb30BaTh B COOTBETCTBHH C MIOCTABICHHON y4eOHOMH 3a1a4ei.

TEMATHYECKOE IINTAHUPOBAHUE
Xumust (MOAYJIb YIJIy0J€HHOTO U3Y4YeHMs)

10 kIacc
Ne . KoJimuecTBo
Ha3Banue TeMbl 3aHITHH
n/n 4yacoB
1 OCHOBBI OPraHUYECKON XUMHUHU. Y TJIEBOJOPOIbI 18
2 Kucnopoaconepxaiiue yriieBoa0poabl 10
3 A30TcoiepKalllie yIriieBOA0PO b 4
4 OCHOBHBIE MOHATUS XUMUU BHICOKOMOJICKYJISIPHBIX )
COeTMHEHUU
ITIOYPOYUHOE ININIAHUPOBAHUE
Xumus (MOAYJIb YIJIy0JI€HHOTO U3Y4€eHMs)
10 kjacc
Ne . KoanuecTBO Jara
Ha3BaHnue TeMbl 3aHATHH
n/m qgacoB H3YyYCHUA
Bunbl n3omepun: cTpyKkTypHasi, IpOCTPaHCTBEHHAS. 1 05.09.2023
1 | DnexTpoHHbIEe 3P HEKTH B MOJIEKYJIaX OPraHMUECKUX COCIMHEHUI
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Bunsl nsomepun: CTpyKTypHas, IPOCTPAHCTBEHHAS.

12.09.2023

2 | DnexkTpoHHbBIE Y3PHEKTH B MOJIEKYIaX OPTaHUYECKUX COCTUHEHUI
. 19.09.2023
3 | Ankafapl. du3nyeckre U XUMHYECKHE CBOMCTBA aIKaHOB
. 26.09.2023
4 | Ankxanpl. Pu3nNUecKkre U XUMHYECKHE CBOMCTBA aJIKaHOB
Pemienune pacy€THbIX 3a/1a4 HA ONPEACICHUE MOJIEKYIIPHOU 03.10.2023
(GhOpMyJTBI OPraHMYECKOTO BEIIECTBA IO MACCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJSIIUX B €ro coctaB. CucreMaTu3alus 1
5 | 00001IEeHNE 3HAHUH 10 TEME
Pemienue pacy€THbIX 3a/1a4 HA ONPEACICHUE MOJIEKYISPHOU 10.10.2023
(bopMyITbI OPraHUYECKOTO BEIIECTBA IO MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIIMX B €ro coctaB. CucreMaTu3anus u
6 | 0000IIeHIE 3HAHUH 10 TEME
17.10.2023
AikeHpl. OU3NUecKre U XUMHYECKIE CBOMCTBA aJIKEHOB.
7 | IIpaBuno MapkoBHHKOBa
24.10.2023
Anxkensl. DU3nUecKre U XUMUUYECKUE CBOMCTBA AJIKEHOB.
8 | IIpaBuno MapkoBHMKOBa
07.11.2023
9 | XMMHUYECKUE CBOMCTBA COMPSIKEHHBIX TUEHOB
14.11.2023
10 | XMMHYECKHUE CBOMCTBA COMPSHKEHHBIX TUEHOB
11 | KauecTBeHHBIE peakiuu Ha TPOHHYIO CBSA3b 21.11.2023
12 | KauecTBeHHBIE peakiiuu Ha TPOHHYIO CBA3b 28.11.2023
. 05.12.2023
XUMHUECKUE CBOMCTBA apEHOB: PEAKIIUU TPUCOCIUHEHHUS,
13 | OKHCJIEHHE TOMOJIOrOB OeH30J1a
XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU IIPUCOCIUHEHHUS, 12.12.2023
14 | OKHCJIEHHE TOMOJIOrOB O€H30J1a
I'eneTndeckas cB3b MEKy pa3IMYHbIMU KlacCaMU 19.12.2023
15 | yTJIeBOJOPOIOB
I'eneTndeckas cB3b MEKy pa3IMYHbIMU KlacCaMU 26.12.2023
16 | yTJI€BOJOPOIOB
17 09.01.2024

["aoreHONpPOU3BOAHBIC YTIICBOAOPOIOB: IIEKTPOHHOE CTPOCHHUE;
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PCaKIMU 3aMCIICHUS I'aJIOTCHA

["anoreHonpou3BOAHBIE YIIIEBOAOPOIOB: JIEKTPOHHOE CTPOCHUE; 16.01.2024
18 | peaklMM 3aMEUICHUs raJloreHa
19 | XMMHYECKHE CBOMCTBA MPEIEIbHBIX OJHOATOMHBIX CIIUPTOB 23.01.2024
20 | XMMUYECKHE CBOMCTBA MPEACIbHBIX OJTHOATOMHBIX CITUPTOB 30.01.2024
21 | Xumudeckue cBorcTBa (peHosna 06.02.2024
22 | Xumudeckue cBorcTBa (peHomna 13.02.2024

Peakiuu okucCiIeHUS M KAUECTBEHHBIE PEAKLIUH AJIbJACTUIOB U 20.02.2024
23 | KETOHOB

Peakuuu okucCiIeHUS 1 KAUECTBEHHBIE PEAKLIUH AJIbJACTUIIOB U 27.02.2024
24 | KETOHOB

Oco0eHHOCTH CBOWCTB MypaBbUHOM KUCIOTHL. MHOTr0OOpasue 05.03.2024
25 | KapOOHOBBIX KUCIIOT

OcoOeHHOCTH CBOWCTB MypaBbUHOM KUCIOTHL. MHOTr0OOpasue 12.03.2024
26 | KapOOHOBBIX KUCIIOT

MBplL1a KaKk COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe 02.04.2024
27 | nercTBHE.

MBplL1a KaKk cOJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEe 09.04.2024
28 | meicTBHE.
29 | X¥MHYeCKHe CBOWCTBA anu(paTHYECKUX aMUHOB 16.04.2024
30 | XMMHYeCKHE CBOWCTBA anu(paTUYECKIX aMUHOB 23.04.2024
31 | A30TcoiepKalline reTepOLUKINIYECKUE COSTMHEHHUS. 30.04.2024
32 | A3oTcoiepKalliue reTepOLUKINIYECKIUE COSTMHEHUS. 07.05.2024

OCHOBHBIE TOHATHS] XUMUU BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN U 14.05.2024
33 | METOJIbI UX CHHTE3a —IIOIMMEpHU3alUs U OJUKOHICHCAUS

OCHOBHBIE TOHATHSI XMMUU BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN U 21.05.2024

34

METOJbI UX CUHTE3a — MOJIMMEpHU3alUA U IMMOJTUKOHACHCALIUA
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NudopmanuoHHo-MeToAHYECKOE O0ecIIeYeHne

CHMcoK JTUTEPaTyphl 1O XUMHUM JJIs O6V‘IaIOHlI/IXCSII

1. Xumus. 10 kmace: Yue6. st o6meodpazosar. yupexaennit/ O.C. 'abpuensa, @.H. Mackaes,
C.IO. Ilonomapes, B.U. Tepenun ; [Tox pen. B.U. Tepenuna . — 2-e uszn., nepepad. u gom.- M.: Ilpoda,
2019. - 304 c.: un.

2. Axmenosa T.U. Xumus: [ToBropsiem, yrinyomnsem, 3aaem! 10-11 kmacesl. — M.: MJIEKCA, 2020. —
288 c.: m.

3. Oprannueckas xumus. [TonroroBka k EI'D. 10-11-kmaccsl. 3aganus u pemenus. TpeHUpoBOYHas
TeTpaas : yueOHo-Metoaudeckoe nocooue/Ilox pen. B.H. Jlopouskuna. — PoctoB H//] : Jlernon, 2023.
—268c.

4. Ky3nenosa H.E. 3amaunuk mo xumuu : 10 kmace : 1y1st ygammxcs 001eo0pa3oBaTeIbHbIX
yupexnenuii / H.E. Ky3nenosa, A.H. Jleskun. — M. : Bentana-I'pad, 2019. — 144 c. : un.

Crucok JINTCPATYPbI JJIA YUUTCIIA:

1. I'abpuensn, O.C., OctpoymoB M.I'. Hactonbhas kaura yuurens xumuu 10 kinacc. Yue6Hoe mocobue
it yuuteneil. Mocksa, 2022

2. XuMHs: IPaKTUKYM 110 oprannueckoit xumuu. 10-11kmaccrr / coct. H.W. Tynuna. Bonrorpan:
Vuwmrens, 2019. — 123 c.

3. I'abpuensn, O.C. Xumus. 10 knacc: snextpod. Mynsrumenuniinoe npui. / O.C. I'abpuenss. — M.:
Hpoda,2021.

4. Epemun, JIynun, Tepenun: Xumust. 10 knacc. YueOHuK. YTryOJIeHHBIA YpOBEHb. BepTukas.
droc, 2022
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