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IHHOACHUTEJBbHAA 3AIINCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE CPEIHET0 OOIIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®depnepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanun B Poccuiickoit denepamumy,
TpeOoBaHUIl K pe3ylbTaTaM OCBOeHHUs (elnepanbHO 00pa30BaTeIbHONW MPOTrpamMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbx B DenepanrbHOM TrOCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit ®Dexepanuu, peanu3yromMx
OCHOBHBIC 00pa30BaTeJbHBIC MPOTPAMMBbI, ¥ OCHOBHBIX MOJIOKEHUH «CTpareruu pa3BUTHUS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 roga» (Pacnopshxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0IIen
CTpaTeru 0O0y4eHHs, BOCIUTAHUS U Pa3BUTHUS O0y4alOUIMXCA CPeICTBAMU y4eOHOro mpeamera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIJIM KOHLIENTYaJIbHBIC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNieH, COJEpXKaHMs, pPEe3yJIbTaTOB OOy4YeHHUS U
TpeOOBaHUIl K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHWE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIe00pa3oBaTelbHON
OpraHu3alliy, SBISETCI HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJOCTHOM CHUCTEME XHMHUYECKOro o0pa3oBaHUsA. IJTHU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHSI M OOIIEH KyIbTYpbI
YeJIOBEKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoi cpene. Peannsyercs xuMudeckoe oOpazoBaHue 00YJaIOIIUXCS HA YPOBHE CPEIHETO
o0miero oO6pazoBaHusl CpeACTBAMH yueOHOro mpenMera «XUMHsS», COIACpKaHUE U MOCTPOSHHUE
KOTOpPOTO OMNpENENCHbl B MPOrpaMMe IO XHMHUU C Y4E€TOM cleuuUuKud HAyKd XUMHH, €&
3HAu€HUs B MO3HAHUU MPUPOABI U B MAaTEpUAIbHOM XKU3HU OOIIECTBA, a TAKXKe C y4ETOM OOIINX
HeNiell ¥ IPUHIUIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LMBUJIN3ALMH, B CO3/IaHUH HOBOM 0a3bl MaTepualbHOM KyabTypbl. OHa BHOCHT CBOHM BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOT'O MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIeM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBeKa, KOTopoe GOpMHUPYETCsl B XUMUU
Ha OCHOBE IOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPY’KAOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JIPYTUMHU €CTECTBEHHBIMH HayKaMM, XHUMHS cTaja
HEOTHEMJIEMOI YacTbI0 MHPOBOH KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO TpyAa H
KHU3HU KaXJ0ro wieHa obmecTBa. CoBpeMEeHHas XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HKOJOTHYECKON O€30MacHOCTH U
OXpaHbl 3J0POBBSI.

B coorBercTBMM ¢ 0OOUIMMM LEISIMM M MPHHLUMIAMH CpEIHEro oOIiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuuyeckas
xumus» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsl KOTOPBIX
SBIISIIOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUHN MO0 HEOPraHUYECKONW XUMHH (C BKJIIOUEHHEM
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3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NTaHHONW CUCTEMBbI 3HAHUN
IpY HU3Y4YEHUHU MpeaMeTa OOecledrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUs BCErO0 MHOrooOpasus
BEILIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMMH.

CrtpykTypa conepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMHS» cHOpMUpOBaHA B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3Y4EHUIO
y4yeOHOro Martepuasa M OOyCJOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPHUU CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M BJIEKTPOHHBIX IPEICTABICHUM O CTPOEHUU BELIECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBaX JAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB 1O
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIEro o0Opa3oBaHHUs IMEpBOHAYAIbHbIC
NPECTaBICHUS O XUMUYECKOH CBSA3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUHU.

[Ton HOBBIM yIJOM 3peHHUs B mpeaMere «XuMus» 0a30BOro YpOBHS paccMaTpHUBAETCS
U3YYEHHBIII Ha YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHMsl TEOPETHUECKMM MaTepuanl u
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUsS» OO0y4aroIUMCs MPEJOCTaBISAETCS] BOZMOKHOCTh OCO3HATh
3HAYEHUE TMEPUOJUUYECKOrO 3aKOHA C OOLIETEOPETHMUECKUX M METO/O0JIOTUYECKUX IO3ULIHM,
riry0Ke TMOHATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
0OBSACHSIOLIEH U IPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUHM O BaXHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMHUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAaHUS
nomnoniHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMu  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBA3M XMMHHM C JpPYIMMHM HayKaMM, PacKpbIBalOT €€ pPOjib B II03HABATEIbHOU U
IPAaKTUYECKON JIEeATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IpOLECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, IIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAUMMBIX MpoOIemMax, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJIHEHUs 3HAaHUM, perieHus
MHTEIJIEKTYaJIbHBIX U KCIIEPUMEHTAIIBHBIX UCCIIEOBATEIBCKUX 3a/1a4.

B mnumane pemenus 3amad BOCHHMTAHMS, Pa3BUTHS U COLMAIM3ALMK  OOy4aroluxcs
INPUHSTBIE MPOrpaMMON MO XUMHHU TOIAXOAbl K OINPEAENICHUIO COJEpP)KaHHS W IOCTPOEHUs
npeaMera IpeaycMaTpuBaioT (OpMUpOBaHME YHMBEPCAJIbHBIX YUYEOHBIX JNEHCTBUM, MMEIOIIMX
6a30Boe 3HauUEHME JUIsl pa3IMYHBIX BUJIOB JEATEILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHaIu3a U
00paboTkn uMHPOpMaAIMK, HEOOXOMUMBIX JJs NPUOOpPETEHHs] ONblTa MPAKTHUUECKOH U
HCCJIEIOBATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUU.

B npaktuke npenogaBaHus XUMUM KaK Ha YpOBHE OCHOBHOT'O 00Iero 00pa3oBaHMs, TaK U
Ha ypOBHE cpelHero oomiero oOpa3oBaHMs, TNpPU  ONPEAETICHUH  COJep)KaTeIbHOU
XapaKTEepUCTUKU LeJel M3y4eHHs IpeAMETa HalpaBlICHUEM IE€PBOCTENEHHON 3HAYMMOCTU
TPaJMLMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Haykd Kak obmactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTHYECKOW JEeSATeNIbHOCTH YeloBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBON KyJibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEIeH N3YUEHHUs IIPEIMETA SBJISIETCS BIIOJIHE ONIPABJIAHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMeTa «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



e (GOpMHpPOBAHHE CHCTEMbl XUMHUYECKUX 3HAHMH KaK BaXHEHIIEH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIFOUEBHIC MOHSITHSI,
¢dbyHIaMeHTalbHbIEe 3aKOHBl M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOEHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEH X PA3BUTHUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHUX peakinii, HeOOXOIUMBIX ISl MIPHOOPETEHUSI YMEHHUI OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XMMHYECKHUX SBICHUH, HIMEIOIINUX MECTO B MIPUPOJIC, B MPAKTHUECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOJCHUEM TMpaBuil 0e3011acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsany ¢ atuMm, comep:karenbHas XapakTepUCTHUKA el U 3a/1a4 U3YUYEeHHUs MpeaIMeTa B
porpaMMe 1Mo XMMHUH YTOYHEHA H CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cucTeMe cpeaHero oOmiero obpazoBanusi. CeronHs B MPENoJaBaHUU XUMHUH B OOJbIlei
CTEMEeHH OTAAETCS NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJep>KaHusi oOOydeHus,
OpPUECHTHPOBAHHOW Ha TMOATOTOBKY BBIMYCKHUKAa 0O0IIe00pa3oBaTeIbHOM  OpraHu3allvu,
BJIAJICIONIECT0 HE HAOOpOM 3HAHM, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHHS 3HAHUU U MPUMEHEHUS UX B peajbHOW XKU3HU Ui PEIleHUs
MPAKTUYECKHX 3a7au.

B cBia3u ¢ 3TM Tmpu M3ydeHHWH TpeaMera «XHMHS» JOMUHHUPYIONIEE 3HAYCHUC
nproOpeTaroT TaKKue IEeNu U 33a9H, KaK:

ajantanus OOydYalIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS — MHpA,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITCIILHOMY NPHHSITHIO TPAMOTHBIX PEHNICHHH B KOHKPETHBIX
YKU3HECHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH U WX IPUMEHCHHUEM;

dbopMupoBaHue Yy OOYYarOIIMXCS KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHHE ISl PA3TTUYHBIX BUOB JIEATEIHHOCTH

pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0Oy4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUSA IO XUMHHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTHH JJIsl TOMCKA U aHalIn3a yueOHOW U HayuYHO-TIOMYIIpHONU HH(OpPMALIUKA XUMHUYECKOTO
COJICPKAHUS;

dbopMupoBaHUE U pa3BUTHE Y O0YUAIONIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI0aTeIbHOCTH, COOPAHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA,

B ydeOHOM miane cpegHero o0miero oopa3oBaHus MpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPeIMETHOI obnacTu «EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OO61iee yucio 4acoB, OTBEAEHHBIX ISl U3YYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpaszoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Hemenoo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP)KAHUE OBYYEHUA

10 KIIACC OPTAHUYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpenMeTr opraHMYecKOil XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs opraHnyeckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIE TONOKEeHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHWYECKHX BEIIECTB. [ omoiorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHuueckux — BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHMAJIbHBIE Ha3BaHUs BaKHEHIIMX
IIPEACTABUTENEH KIIACCOB OPIaHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJAEHHE M ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHUHM (IJIaBJI€HKE, OOYIIMBaHUE U TOPEHUE).

YriieBogopoanbl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psa. MeTtaH m 3TaH — mpocTenmme
IPEJCTAaBUTENIN aJKAaHOB: (U3UYECKUE M XMMHMUYECKHE CBONCTBA (peaklUM 3aMEIleHus u
TOpEHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U TPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAll. DTWIECH U NPONWIEH — NPOCTEHIINE
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHE M XHUMHYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIpATalluY, OKUCIICHUS U MOJIMMEPHU3ALINN ), TOIYYEHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTwiOyraaueH-1,3: CTpocHHE, BOKHEUIINE XUMHYCCKHEC
cBoMicTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKMH psa. AUETHICH —
IPOCTEHIINN NPECTABUTEND AJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu rMAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUApATAllK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHUYECKHE CBOWCTBA (peakiuuu
raJJoreHUPOBAaHUS W HUTPOBAHUS), TOJIyd€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8arus U HUMpOGaHus), noayieHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHMYeckas CBA3b MEXKIYy  YIVIEBOJOPOJAMH,
IIPUHAJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpOAOB. [IpupoHbIil ra3 U MomyTHbIE HEQTSHBIE Ta3bl.
Hedte u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUUECKH, KaTanUTUYECKuil), nupoau3. [IpoaykTel nepepadboTku HeTH, UX TPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yrob ¥ MPOAYKTHI €ro nepepaboTKy.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekiun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOIHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa peakluu MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs




[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (peakUMW C aKTUBHBIMU METaJUIaMH, TaJor€HOBOJOPOAAMH, TOPEHHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUJICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECUCTBUE CO IIEIOYHBIMU METaJlJIaMH, KaUeCTBEHHAs peaKLMsl Ha
MHOIOaTOMHBIE CcIUpPTHI). JlelicTBUEe Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBONCTBA. TOKCHMYHOCTH
¢denona. [lpumenenue ¢enona.

Anpnerusl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHI: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbIC PpEaKIHH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHHEe, PU3NIECKIEC M XUMUICCKUE CBOMCTBA (CBOMCTBA, OOIIME [T Klacca KUCIIOT, peaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MApONU3 CIOXKHBIX 3(PHPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrieBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HUYECKUE U XHUMUYECKUE
cBoicTBa (B3aumopeictBue ¢ ruapokcugom Menu(ll), okucieHne amMMuadyHBIM PACTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TJIOKO3bI), HAaxOXJIECHHWE B MPHUPOJE,
npUMeHeHue, Ouosoruueckas poib. @orocunres. @pykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasna U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKclepUMEHTalIbHbIE METO/bl M3Y4YEeHHs BEIIeCTB M MX MpPEBpallleHHii: MpOBEJeHNE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKMcieHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMmHbIX
CnupToB (B3auMojelcTBUE MnuepuHa ¢ ruapokcuaoM Mmeau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTue
KpaxMajia C HOAOM), MNpPOBEAECHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XUMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpuMmepe IiuiuHa). buonorndyeckoe 3HaueHHe
amMuHOKUCIOT. [lenTumsl.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THUAPONU3, JEHATypalus,
Ka4eCTBEHHBIE pEaKIUH Ha OENKH.



DKcrepuMEHTAIbHbIE METOJbl MU3YUEHHUs BEIIECTB M WX MPEeBpalLleHUI: HaOI0oIeHUEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEJIKOB IpH HArpeBaHWH, LBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIUWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALMH, CpenHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKCrepUMEHTAIbHBIE METOJIbl M3Y4YEeHHsI BEUIECTB U MX MpPEBpAIlCHUN: O3HAKOMIICHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, Tak U
MOHSTHM, SBIISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0ue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAY4YHBIH (aKkT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOANYHOCTh, HAOIIOACHUE, W3MEpEHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszuka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPTreTHUECKUN YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: knerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHS: MHUILEBBIEC MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIIHE CPECTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE MpernapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KIACC OBHIIASA U HEOPTAHUYECKAS XUMUA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuUMUYEeCKUN 3leMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpOBHH, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemeHTsl. OCOOCHHOCTH
pacripesie/ieHus] AJIEKTPOHOB MO OpOUTalIIM B aTOMaX 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XUMHUYECKHUX dyeMeHToB [JI. U
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBI XUMHYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOU TEOpPHEHW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU HPOCTBIX U CIO0XKHBIX BEIIECTB
I10 TPYIIIaM U NeproaaM. 3JHadeHNEe IEPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BemliecTBa. XHUMHUYECKas CBS3b. BuAbl XUMHYECKONW CBSI3U (KOBaJIEHTHAas
HEMoJIsIpHasl W TOJISIpHAsi, MOHHAsA, METaJUIMuyeckas). MexaHn3Mbl 00pa3oBaHHs KOBAJCHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHbIN). Bogopoanas cBsi3b. BaneHTHOCTD.
DIEKTPOOTpHULIATENBHOCTE. CTENeHb OKUCIeHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTne 0 AucnepcHbIX cucTeMax. MICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBast 1ois
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdecknx coeauHeHud. HoMeHkmarypa HEOpraHWYecKuX
BELIECTB. ['eHeTnyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKHMX pEakIUii B HEOPTaHUYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3in4HbIX (QakTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecue. MDakTopbl, BIUSIONMIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTnueckas aucconuanus. CunbHble U cialdble 3eKTpoiauThl. Cpena BOJHBIX
PacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAS, LIEJTOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEIIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJielel KPUCTAJUIMUECKUX pPemeéToK, HaOJII0AeHHEe | ONUCAaHUE JEMOHCTPALMOHHBIX U
a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEAEIICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpoBelleHHuEe MPAKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUK.

Pacuérnble 3anaum.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUSL «MACCOBAasi JOJIs1 BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnel. Ilomoxxenue HemeraioB B Ilepuoanyeckoil CUCTEME XUMHUYECKHX
anemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHMsI aromMoB. (DU3HuUECKHE CBOMCTBA
HEMETAIIOB. AJTOTPONHS HEMETANIOB (Ha MprUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOWCTBA BAXKHEWIIMX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSIUHEHUH.

Mertamnel. [lonoxenne metamios B [lepuoanueckoil cucteMe XUMHUUECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmiue
¢uznueckue cpoiictBa MeTayuioB. CIUlaBbl METAIOB. JDJIEKTPOXUMHMUYECKUN PsA HaNpsyKEHHUM
METaJIOB.

XVMUYECKHE CBOMCTBA BaXHEWIIMX METAJIOB (HATPHM, Kajduil, KalblMii, MarHui,
TIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yY€HHs BEUIECTB M MX NPEBpPALICHUM: H3ydeHUE
KOJUIEKIIMA «MeTaluibl U CIUIaBbl», OOPa3I[OB HEMETAIIOB, PEIICHHE SKCIePUMEHTAIbHBIX
3amay, HAONIOJACHWE W  ONMUCAaHWE JIEMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OMBITOB
(B3aMMOJIeCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJOo4YeHd, KadyeCTBEHHBIE
pEaKIuy Ha KATHOHBI METAJLIIOB).

Pacuérnbie 3amaun.



Pacuérsl Maccel BemiecTBa WiIM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMHM BEUIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIA OJHO U3 BEIIECTB UMEET PUMECH.

XHuMHUA U KU3Hb

Ponp xuMun B 00GecriedeHnn SKOJIOTMYECKO, S3HepreTUYecKoi 1 NMUIIeBoil 6e30MacHOCTH,
pa3BuTUM MeaMUMHBL. [IoHATHE O HaydHBIX METOJAaX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuui.

[IpencraBnenus 00 OOWMX Hay4yHBIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJY4€HUS
BaXHEHILNX BEILECTB.

YenoBek B MHpE BELIECTB M MAaTEPUAIOB: Ba)XHEHIIWE CTPOUTEIbHBIE MAaTEpHUabL,
KOHCTPYKLMOHHBIE MaTEepUalIbl, KPACKH, CTEKJIO, KE€paMUKa, MaTepuajbl I DSJICKTPOHUKH,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEPAJIbHBIE YI00pEHUs.

X¥UMHS M 30pOBbE 4YEJIOBEKA: IPaBHJIAa HCIOJBb30BAHUSA JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 6€30MacHOr0 MCIIOJIb30BAHMSI IIPETapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3eH NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHBIX HMOHSATHH,
TaK YW MOHATHUM, SBISIOIUXCS CUCTEMHBIMH JUIS OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-HAy4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIECJINPOBAaHUE, U3MEPEHHUE, SIBIICHHE.

®usuka: Marepus, SHEPrus, macca, aroM, IEKTPOH, NPOTOH, HEUTPOH, WOH, H30TOIl,
PaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKU YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BELECTBA, (PU3NUYECKHUE BEIIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

Bbuonorusi: kierka, OpraHuM3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIe, TOIUIUBO, PECYPCHI.

Texnouorus: XUMUYECKas IIPOMBILIICHHOCTb, MeTaJuLyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaos, CEBbCKOXO35MCTBEHHOE IIPOU3BOCTBO, MAIIEBAs
IPOMBIIIIIEHHOCTh, (papMaleBTUYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
[IPEnaparoB, MPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpUAJIOB, HJIEKTPOHHAS IIPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUU.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBiuBaeT TPeOOBAHHWS K peE3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
IporpaMM CpPeAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0dOTKM IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBEeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHsS» Ha YPOBHE CpEJHEro oOuero ooOpazoBaHuUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE O0YYarOIIMMHCS POCCUHCKON TIpa)KAAaHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TMPUCYLUIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOM KYNIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH JKU3HEHHBIE TIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M  BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUHM € TI'YMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXAaHCKOro O00IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMHU M TIpaBUJIAMU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHS M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HopMHUpPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaloIIMXCS M0 pealu3anuu
IPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

0CO3HaHMsI 00YYAIOLMMHKCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apTYMEHTHI IPYTUX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOILEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEAUI0 OTE€YECTBEHHOMU
XUMUH;

YBa)XEHUsI K TPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUH U MPAKTUUYECKOIO MPUMEHEHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTIDKEHHUS HAYKU €CTh PE3yNbTaT JIUTENbHBIX HAONIOJACHUN,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U PAKTUKOB;
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UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOIO IIOBEJICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHME MOCIEICTBUIA ITUX MOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU O€30MacHOro OOpalleHUsl C BEIIeCTBAaMH B OBITY, IOBCEIHEBHOM
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENpPUATHS BPEAHBIX NpPUBbIYEK (YHNOTpeOJEeHUs aJIKOIOJIs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUs K TPYY, JHOISIM Tpyia U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB M MOTPEOHOCTEN 00I11IeCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHOM U COLIMATIBHOM CPEbI;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMYECKUE MOCIEICTBUS MpPeIpUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;
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NOHMMAHUA CHEIU(PUKA XUMUU Kak HayKd, OCO3HaHUS €€ poiau B (HOpPMUPOBAHHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0O0I 3HAYMMOCTH XUMHUM JJIi COBPEMEHHON LWBUIM3ALUU: B €&
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MHUIIEBOM M HKOJIOIMYECKOil 0e30MacHOCTH, B Pa3BUTHH MEAUIIMHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJyYyaeMble 3HAHUS s
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOJIb30BaTh XMMHUUECKUE 3HAHUS IJIS1 PEeLIeHus poosieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIy4YEHHMIO HOBBIX 3HAaHUM MO XHUMHH B COOTBETCTBHH C >KHU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauuMBble s (HOPMHPOBAHUS MHUPOBO33PEHUS OOYHAIOIIMXCS MEXAUCHUIIIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, Hay4YHbIH (aKT, IPUHIMUII, TUIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKaTHUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIE YydeOHbIE ACHCTBHS B IO3HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUeOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEICNATh LENH NeATENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTD PE3yIabTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEJISIMH;
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UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMU BELIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SIBJICHHSX, (HOPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEleHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABMIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IMTO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IUYHBIX BHUIAOB M (OPM MpencTaBiCHUs, KPUTUYECCKH
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh OMBIT MCIOJIB30BaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMaliel: NPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJI€ AMATIOra W/WIN JUCKYCCUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;
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BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3ULUI B X0/1€ 00CYKICHUS 1 OOMEHA MHCHHUSMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIIeHHs ¢ YU4ETOM IMOJIyYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

NNPEAMETHBIE PE3YJIBTATBI 10 KJIACC

[TpenmerHble pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XUMHsD) OTPaXaroT:

c(OPMHPOBAHHOCTb IPEJICTABICHUI O XMMUYECKOH COCTaBIIAIONIEH eCTeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SIBICHUH NPUPOABI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAWMOW st
pelIeHus] NPAaKTUYECKUX 3aad M HKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3JI0POBbIO U IIPUPOAHOM Cpee;

BIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIINe
NOHATHUS; TEOPHUM W 3aKOHBI, 3aKOHOMEPHOCTH, CHMBOJMYECKHH  S3BIK  XHMUHU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIeXKallde B OCHOBE MOHMMAHMs MPUYMHHOCTH M CHUCTEMHOCTH
XUMHUYECKHX SBJICHUH, (DaKkTonornyeckue CBEJEHHMs O CBOWCTBAaX, COCTaBe, MOJIYYEHUU U
0€3011acCHOM HCIIOJIb30BaHUH BKHEHITUX OPraHWYECKHX BEIIECTB B OBITY M TPAKTUYECKOM
NeSITETTHHOCTH YeIIOBEKa,

c(OPMHPOBAHHOCTb YMEHUI BBIABIIATH XapaKTepPHbIC MPU3HAKHU MMOHITUH, yCTaHABINBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHITUS IPU OMMCAHUU COCTaBa, CTPOCHUS U
NPEBpAIlICHU OPraHMYECKUX COCIWHEHHWH; WCIOIb30BaTh XWMHYECKYI0 CHMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHOW) GdopMyn
OpPraHMYECKHX BEIIECTB U ypaBHEHHUN XMMMUYECKHX PEaKIMH, W3rOTaBIMBAaTh MOJEIU MOJEKYI
OpPraHMYECKUX BEIIECTB I MJUTIOCTPALUN MX XMMHUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOEHUS;
YCTAaHABJIMBATh MPHUHAIICKHOCTh H3YYEHHBIX OPTaHUYECKHX BEIIECTB IO HMX COCTaBy H
CTPOCHHUIO K OIpPENeNIEHHOMY KIIACCY/TPYIIe COeAWHEHWH (YTJIEeBOIOPOJBI, KHUCIOPOX |
a30Tco/iepiKalllie COEAMHEHUs, BHICOKOMOJIEKYJISIPHbIE COEIMHEHUs), JaBaThb UM Ha3BaHUs 110
cucrematnueckoir HomeHkiarype (IUPAC), a Takxke NpUBOAUTH TpHUBHAIbHBIE HAa3BaHUS
OTIENFHBIX OPTraHWYECKMX BEIIECTB YMEHHS ONPEACISITh BHIBl XHMHUYECKOW CBS3H B
OpPraHWYeCKUX COEIWHEHHSX (OAMHApHbIE W KpaTHBIE); MPHUMEHSATH IIOJIOKEHUS TEOPUHU
CTpOEHHUsl opraHnyeckux BemecTB A. M. ByrnepoBa ans oOBsICHEHUS 3aBHCHMOCTH CBOWMCTB
BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAaHEHHsI MacChl BEIIECTB; XapaKTepU30BaTb
COCTaB, CTPOEHHE, GU3NIECKHE U XUMHUECKUE CBOMCTBA TUITMYHBIX MPEICTABUTEICH PA3ITNIHBIX
KJIACCOB OPraHWYECKHX BEIIECTB, WILIIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIy HHMH
YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMUYECKUX pEaKIHi € MCIOJIb30BaHUEM CTPYKTYPHBIX
dopmy; crocoObl MX nepepalOoTKH M MPAKTUYECKOe MPUMEHEHHE MPOJIYKTOB IepepadoTKH;
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IPOBOJUTH BBIYMCICHUS 110 XMMUYECKUM YPaBHEHUSIM (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO
BEIIECTBA WJIM TPOJYKTAa PEaKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
MCXOJHBIX BEILECTB WIN IPOJYKTOB PEAKIUH);

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUjIa MOJIb30BAHUSA XMMHUYECKON MOCYHOH U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUiIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKILHUSMHU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKU AaHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMYI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(opMaruu, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTE YMEHMH COOJIOAATh IMpaBMiIa SKOJIOTMYECKH IeJecO00pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH [EATETBHOCTH B LEJNAX COXPAHEHUS CBOETrO 370POBbS M
OKpPY’KaIOIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBMS HA JKUBBIC OpraHU3MBbI
ONpEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbici mnokasarens [IJIK, moscHATe Ha
IpUMepax CIocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BCKA,;

JUisl 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/J0POBbSl: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUIs  CcHenbIX M cAa0OBUIAMIMX OOyYaroIUXCs: YMEHHME MCIOIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux Gopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOGHMsS Kypca «OOmas M HEOpraHudecKas XUMHs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHUMHUYECKOW COCTaBISAIONIEH ECTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOABI, B (OPMHPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHHs MNpPaKTUYECKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BJIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolIye
NOHSTHS; TEOPUHM U 3AKOHBI; 3aKOHOMEPHOCTH, CHMBOJMYECKMH  SA3BIK  XHMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE MOHUMAaHMS NMPUYMHHOCTH U CUCTEMHOCTHU
XUMHUYECKHUX SIBICHHUH, (PaKTOJOTMYECKUE CBEJIEHUS O CBOWCTBAaX, COCTaBe, MOJIYYEHUH U
0€30I1aCHOM MCIIOJIb30BaHUM BAKHEHIINX HEOPraHWYECKHUX BELIECTB B OBITY M MPAKTUYECKON
JESATEIIBHOCTH YEJIOBEKA,

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pHbIE MPU3HAKK MOHSATHM, yCTaHABINBAThH
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU ONHMCAHUM HEOPTaHMYECKUX
BEUIECTB M MX MPEBPALICHUM; MCIOJIb30BaTh XHMUYECKYIO CHMBOJMKY JJIsi COCTaBICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEeMaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHs OTICIbHBIX HEOPraHUYECKHX BEIIECTB (yrapHbId Tas3,
VIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas W3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT U
JpyTUe); ONpEAeNsATh BaJEHTHOCTh UM CTENEHb OKUCJIEHUS XUMHUECKUX OJJIEMEHTOB B
COCIMHEHUSX PpA3IMYHOIO COCTaBa, BHJ XHMHUYECKOH CBA3M (KOBaJEHTHas, HOHHAsd,
MeTaJIJIN4ecKasi, BOJOPO/JAHAS) B COCAMHEHMSIX, TUI KPUCTAIIMYECKOW pPEHIETKH KOHKPETHOIO
BEIIECTBA, XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUI; YCTaHABINBATh
NPUHAAIEKHOCTh HEOPraHWYECKUX BEIIECTB M0 UX COCTaBY K OMpEeAEIEHHOMY KIacCy/Tpyrie
COCIMHEHMUH, pacKpblBaTh CMbICH nepuoaudyeckoro 3akoHa JI. M. Mengeneesa u
JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 00bSICHUTEIbHYIO U IPOrHOCTUYECKYIO (DYHKIINU;
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XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKHX DJJIEMEHTOB |—4 mepuoaoB
[Iepuoanueckoil cucteMbl XuMH4ecKux 3semMeHToB . M. Menneneesa, uCnonab3ys MOHIATUS «S-,
p-, d-3JIeKTpOHHBIC OpOUTAINY, «IHEPIETHUYCCKUE YPOBHH», OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOWMCTB XMMHUYECKMX SJIEMEHTOB M HMX COCIWHEHUH IO MEepHoJiaM M TpyInrnam
[lepuoauueckoit cucrembl xumuyeckux 3yemeHToB J[. M. MengeneeBa; XxapakTepu3oBaTh
(omuchIBaTh) OOIIME XMMHYECKHE CBONCTBA HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPK/JIATh CYIIECTBOBAHUE T'€HETUYECKON CBSI3U MEXKAY HEOPraHMYECKMMHU BEUIECTBAMU C
MOMOIIBI0  YPaBHEHUW  COOTBETCTBYIOIIMX XHWMHUYECKHX PEaKIud; KIacCU(UIIMPOBATH
XMMHYECKHUE PEaKIMH MO Pa3InYHbIM MPU3HAKAM, COCTABJISATh YPABHEHUS PEAKIMN Pa3IMUHbIX
THUIIOB, TIOJHBIC U COKpANIEHHBIC YPaBHEHUS PEaKIUi HOHHOTO OOMEHA, yUUTHIBAs YCIOBHS, TIPU
KOTOPBIX 3TH PEAKIMH HAYT 10 KOHIIA; MPOBOAUTH PEAKIMHU, OATBEPKIAIONIME KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACMO3HABATHh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPraHWYECKUX BEILIECTB; PACKpPbIBaTh CYIIHOCTh
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMI  MOCPEACTBOM  COCTABJICHHUS  3JIEKTPOHHOIO
OaylaHca 3TUX peakinii; OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIUU OT Pa3TUIHBIX
(GaKkTOpOB; XapaKTep CMEIIEHUS XUMHUYECKOIO pPaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO
BozneiictBus (nmpunHiun Jle IllaTenne); xapakTepru30BaTh XUMHUYECKHE MPOIECCHI, JICKAITUE B
OCHOBE ITPOMBIIIJICHHOTO MOJIYYCHUS CEPHON KHCIIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOOJIEeMax XHUMHUYECKOTO
MPOU3BOACTBA; MPOBOJAUTH BBIYMCIICHUS C UCMOJb30BAHUEM MOHATHS «MACcCOBasi JI0JIsl BEIIECTBA
B pacTBOpE», OOBEMHBIX OTHOIICHUH T'a30B MPU XUMHUYECKHX PEAKIUAX, MACChl BEIECTBA WJIU
00b€Ma Tra3oB 10 M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WWIM O0bEMY OIHOTO W3
YYaCTBYIONIMX B pEAKIHH BEIIECTB, TEIUIOBOro 3¢ (deKTa peakiuy Ha OCHOBE 3aKOHOB
COXpaHEHHsSI MacChl BEIIECTB, NPEBPAIICHUS M COXPAaHEHUS DSHEPrUH; COOJIIOAATh IpaBUIIA
MOJIb30BAHUSA XUMHUYECKOW MOCYIOW M JabopaTopHbBIM 00OpyAOBaHHMEM, a TaKXKe IpaBHiia
oOpaleHusi ¢ BEIECTBAMH B COOTBETCTBUHM C MHCTPYKLMSIMH IO BBIMOJHEHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB; TUIAHUPOBATh U BBIMOJHITH XUMHUUYECKHH SKCIEPUMEHT (pasiioKeHHE
MEepPOKCUa BOJIOPOJA B MPUCYTCTBUU KAaTaIU3aToOpa, ONpe/IeIEHUE Cpelbl paCTBOPOB BEILIECTB C
MOMOIIbI0 YHUBEPCAILHOTO WHJWKATOPA, BIUSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKOW pEakIlUd, pPEaKIMd HOHHOTrO OOMEHa, KayeCTBEHHbIE pEaKIMU Ha Ccyibdar-,
KapOOHaT- W XJIOPUJ-aHUOHBI, HA KATHOH aMMOHMsI, PEUIEHUE AKCIIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metamib» 1 «HeMeTamnsl») B COOTBETCTBUU C MPaBUIAMU TEXHUKH O€30MaCHOCTH MPHU
oOpallleHuu ¢ BellecTBaMM U JaO0OpPaTOpPHBIM O00OPYJOBAaHHEM, MPEIACTABIATH PE3YyIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3aluCH YpPaBHEHHUM COOTBETCTBYIOIIMX pEaKIUd u
dbopMyIUpOBaTh BBIBOJBI HAa OCHOBE OJTHUX pE3YyJIbTAaTOB; KPUTHUYECKH aHAIU3UPOBATH
XUMHUYECKYI0 HWH(OpMAIHUIO, TOJyYaeMyl0 M3 pPa3HBIX HCTOYHHMKOB (CpEICTBAa MAaccOBOM
KOMMYyHHUKaIui, VHTEepHET © Jpyrux); YyMEHUH coOmoJaTh MpaBuia HIKOJOTHYECKU
11€JIECO00PA3HOTO TOBENCHHS B OBITY M TPYIOBOW NEATEIBHOCTH B IENISIX COXPAHEHUS CBOETO
3I0POBBSI I OKPY’KAIOIICH MPUPOJIHON Cpe/bl, OCO3HABATh OMACHOCTHh BO3JICUCTBHUS Ha JKHUBBIC
OpraHU3MBbI ONPEIEIEHHBIX BEIIECTB, MOHUMas cMblch nokaszatens [IJIK, noscHsaTh Ha npumepax
CrocoObl YMEHBIIECHUS U MPEAOTBPAILICHUS X BPEIHOTO BO3ICHCTBHS Ha OpraHN3M YeJIOBEKa;

JUIST 00y4YaroIUXCs C OTPAaHMYCHHBIMHA BO3MOXHOCTSIMH 37I0POBBS: YMEHUE MPUMEHSTh
3HaHMUS 00 OCHOBHBIX JOCTYIMHBIX METO/aX IMO3HAHMS BEIICCTB M XUMHYECKUX SIBJICHUI;

JUISL  CIETBIX M CHa0OBUASIIMX OOYYaIOIUXCS: YMEHHE WCIONb30BaTh pelbedHO-
TOYCUHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.

16



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoaunuyecTBO 4acoB

HaumenoBanmue
Ne
pa3iesioB U TeM Mpakr.
n/n Bcero Konrp. y
IpOorpaMmmal paboThI

padoThI

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer opranuyeckou
xumuu. Teopust cTpoeHUs

https://school.infourok.ru/vi

1.1 3 deouroki/348b62c3-7029-
OpraHNYCCKUX COCIMHCHN
402c-9729-a9b207ec94e3
A. M. bytnepoa
Wroro no pazueny 3
Paznea 2. Yraesogopoasl
21 [IpenenwvHbIE 5 https://school.infourok.ru/vi
' YIIIEBOIOABI — allKaHbI deouroki
Henpenenbubie https://school.infourok.ru/vi
2.2 YTJIEBIOPO/IbI: AJIKEHBI, 6 1 deouroki/5fbd9a4d-d1ae-
AJIKaaAUuEHbI, AJIKUHbI 46af-896a-7c380aaed444b
A https://school.infourok.ru/vi
OMAaTHYECKHE
2.3 p 2 deouroki/2a0c77a5-caa5-
YHICBOMOPOET 470c-85€0-69bd3b1f2579
[IpupoaHbie UCTOUHUKHT https://school.infourok.ru/vi
24 YIIEBOIOPOAOB U UX 3 1 deouroki/0cOfe846-c7c5-
nepepaboTka 4950-875¢-3dc339d4d89a
Hroro o pasneny 13

Paspnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHus

3.1 Cnuptsl. @enon 3
Anpaeruppl.
3.2 KapOoHOBBIE KUCIIOTHI. 7 1

CrnoxHble 3¢pupbl

https://school.infourok.ru/vi
deouroki/d5d4c057-d2d3-
4929-963f-54549e1a6ec0

https://school.infourok.ru/vi
deouroki/7e6160e0-5dc7-
4b1d-a691-cb2012e947ff

3.3 VYriaeBoasl 3 1

Hroro no paszneny 13

https://school.infourok.ru/vi
deouroki/6e998571-1996-
4ac3-b7f1-4f2471651eea

Pa3nes 4. A3zorcoaepskaiue opraHi4ecKue coeJuHEeHH

41 AMUHEL 3
' Amunokuciiorsl. benku

https://school.infourok.ru/vi
deouroki/5e9c22fe-8fa2-
4020-a89c-306d1c7f751c
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Hroro mo pazneny 3

Paszgea S. BoicokoMoJieKky/JIsipHbIE COeINHEHU S

[Tnactmaccel. Kayuyku.

5.1 2
Bosokna

Hroro mo pazueny 2

OO11ee KOIMYECTBO YacOB TI0 34

nporpaMme

https://school.infourok.ru/vi
deouroki/571318d0-844d-
49fa-b0eb-f1597ec11f90
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TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue
n/ pa3aesioB u TeM K (ungpopsie)
Bcero ourp.  lHpaxr. o0pasoBaTe/bHbIE
n NporpamMmal paodor paboThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
CrpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH U https://school.infourok.ru/vi
1.1 [Tepuoanueckas cucrema 3 deouroki/ e 271c442-d106-
XUMHUYECKUX DJIEMEHTOB 4612-8839-65567c631648
. . MenneneeBa
Crpoenne BemecTsa. https://school.infourok.ru/vi
12 MiorooGpasie BeieCTs 4 deouroki/ea6e0333-1b25-
4f8e-b6c6-0db21bd98db4
https://school.infourok.ru/vi
1.3 XUMUYECKUE peaKIuu 6 1 1 deouroki/59f342eb-29fd-
4d9c-ae3c-6da3d16dc62f
Htoro no paznemny 13
Pa3nen 2. Heoprannuyeckasi Xumust
https://school.infourok.ru/vi
2.1 Meraiibl 6 1 deouroki/60bcf459-f7f1-
4305-81c1-bbad9fe623325
https://school.infourok.ru/vi
2.2 Hemeramnsr 9 1 1 deouroki/790f2343-7dcc-
4f43-a075-b16e3d252fad
& R —— https://school.infourok.ru/vi
2.3 2 deouroki/571318d0-844d-
OPTaHHHCCKHX Belects 49fa-bOeb-f1597ec11f90
Hroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
| https://school.infourok.ru/vi
3.1 XuMUs 1 )KU3HbB 4 deouroki/49474d67-bdb7-
43f4-81c8-3bf71b163259
Wroro no pazueny 4
OBIIEE KOJIMYECTBO 34 5 3
YACOB I10 ITPOTPAMME
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https://school.infourok.ru/videouroki/%20e
https://school.infourok.ru/videouroki/%20e

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 10 kimacc/ I'abpuensa O.C., OOIIECTBO C OrpaHHYCHHON OTBETCTBEHHOCTHIO
«IPODA»; AxnimonepHoe oo6mectBo «M3marensctBo «lIpocBemenue»
» Xumus, 11 knacce/ I'abpuensa O.C., OGIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODAY»; AxninonepHoe oobmectBo «M3nmarenscTBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIsA YYUTEJIS
1. http://him.1september.ru

2. http://experiment.edu.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

1. http://experiment.edu.ru
2. http://my.mail.ru/community/chem-textbook/

3. http://him-school.ru
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http://him.1september.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/
http://my.mail.ru/community/chem-textbook/
http://him-school.ru/

MUHHUCTEPCTBO NPOCBEIIEHUSA POCCUHACKOM ®EJEPAIIUN

MHUHHUCTEPCTBO OBPA30BAHUA U HAYKH PECITYBJIMKH

BAIIIKOPTOCTAH

TOPOJACKOM OKPYT TOPO/JI Y®A PECITYBJIMKHA BAIIIKOPTOCTAH

PACCMOTPEHO

Ha 3aCCaaHuHn

MAOY "JInneit Ne 46"

COI''TACOBAHO

3am.aupeKropa no YBP

YTBEPXXIEHO

TUPEKTOP

®enoposa T.H.

IIpotokom Ne

or « »asrycra 2023r.

Epemuna I A. Kammmymmna JI.O.
[Ipukas Ne IIpukas Ne
oT « »asrycra 2023r. or « »asrycra 2023r.
PABOYAS ITPOTPAMMA
(ID 948582)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

115t ooyyatrommuxest 10 — 11 kimaccos

Yia 2023
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