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MNOACHUTEJIbHAS 3AIINCKA

[IporpammMa MO XMMHM Ha YpPOBHE CpEeIHETro o0Iero ooOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®denepanpHoTo 3aK0HA 0T 29.12.2012 Ne 273-03 «O06 o6pazoBannu B Poccuiickoit deneparuny, TpedboBaHmiA
K pe3yJibTaTaM OCBOCHHUS (eiepaibHOI 00pa30BaTEIbHOM MPOrpaMMEbI cpeHero obmiero oopazoanus (OOII
COO), npencrasneHHbix B OeepalibHOM TOCYIapCTBEHHOM oOpaszoBarenbHoM crangapre COO, ¢ yuérom
Konnenmuu npenogaBanust yaeOHOTO MpeaMera « XUMHUsS» B 00pa30BaTENbHBIX OpraHu3anusx Poccuiickoii
®denepanun, peaiu3yrIIMX OCHOBHBIE 00pa30BaTeIbHbIC IPOTPAMMBI, U OCHOBHBIX MOJI0XKeHUU «CTpaTeruu
pasBuTus Bocnutanus B Poccutickoii @enepanuu Ha nepuoa 1o 2025 roga» (Pacnopspkenue [IpaButenbcTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXO0B K pa3padOTKe MPOrpaMMBbI 110 XUMHUH, K OIIPEICIICHUIO 001Ieil cTpaTerun o0y4yeHus,
BOCIIUTAHMS U Pa3BUTHUS 0OyUYaIOUIMXCS CpelcTBaMH yueOHoro mpeamera «Xumusi» aiast 10—11 xmaccoB Ha
0a30BOM ypoBHE cocTaBuiIM KoHIenTyanbable nmonoxernss @I'OC COO o B3anM0o00yCIOBICHHOCTH IENEH,
CoJIep>KaHusl, pe3yIbTaToB 0O0yUeHHUsl U TPEOOBAHUN K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe 00pazoBaHHE, IOJy4aeMO€ BBITYCKHHKaMU oO0IIe00pa3oBaTeIbHON OpraHu3alum,
SBIISICTCS HEOTHEMJIEMON YacThio X 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEpIIAIOIINM ATAIOM PeaIn3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOYEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHOM cHCTEMeE
XUMHUYECKOT0 00pa3oBaHMs. OTH IIEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUS U 0011IeH KYIbTYphl YEIOBEKA, a TAKKE IKOJIOTMUECKH 000OCHOBAHHOTO OTHOLICHHS K CBOEMY
3JI0OPOBBIO M MIPUPOTHON cpesie. Peanmusyercs XumMmuieckoe 00pa3oBaHHe 00yJaONIMXCs Ha YPOBHE CPEITHETO
obmiero o0pa3oBaHUs CpPEICTBAMH YYEOHOTO NpeaMeTa «XUMHs», COAECpKaHUE M IOCTPOCHUE KOTOPOTO
OTIpe/ieNICHbI B IPOTrpaMMe M0 XMMHHU C YUETOM creluUKN HAyKU XUMUH, €€ 3HAUCHUS B IIO3HAHUU IPUPOIBI
U B MaTepHAIbHOMN XM3HHU OOIIECTBA, a TAK)Ke C Y4ETOM OOIIMX IeJiel ¥ MPUHIUIIOB, XapaKTEPU3YIOLIUX
COBPEMEHHOE COCTOSTHUE CUCTEMBI cpeiHero oo1iero oopazoBanus B Poccuiickoit denepanumu.

XUMHUS KaK 3JIEMEHT CUCTEMbI ECTECTBEHHBIX HAyK UTPaeT 0COOYIO POJIb B COBPEMEHHOM LIMBUIIM3ALINHY,
B CO3/IaHUU HOBOH 0a3bl MaTepHaIbHON KyIbTyphl. OHa BHOCUT CBOM BKJIaJl B JOPMHUPOBAHUE PATUIOHAIBHOTO
HAyYHOTO MBIIUICHHUS, B CO3JaHHE LIEIOCTHOTO MPEJCTaBICHUS 00 OKpPY)KAIOIIeM MHUpE KaK O €IHHCTBE
MPUPOABI M YeJoBeKa, KoTopoe (OpMUPYETCS B XMMHH Ha OCHOBE MOHUMAaHHS BEIIECTBEHHOTO COCTaBa
OKpY>KaI0ILIEro MUpa, OCO3HAHUS B3aUMOCBSI3U MEX/1y CTPOCHHEM BEILECTB, X CBOMCTBAMH M BO3MOXXHBIMU
o01acTIMU IPUMEHEHHUS.

TecHO B3aMMOJIEUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XMMHUS CTajla HEOTHEMJIEMOM YaCThbIO
MHUPOBOH KYyIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyAa M >KM3HU KaKIOTOo 4jieHa oOIIecTBa.
CoBpeMeHHas XUMHUS Kak HayKa CO3MJlaTeNlbHasl, KaKk Hayka BBICOKMX TE€XHOJOTMI HalpaBiieHa Ha pelleHne
IO0ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEOBEYECTBA — CBHIPHEBOW, DHEPreTHUYECKOM, MHUIIEBOMH,
HKOJIOTUYECKOM 0€30MacHOCTH U OXPaHBI 3J0POBbSL.

B cootBercTBHM ¢ OOmMMMH LENSMU W MPUHIMIIAMUA CPEIHETO O0IIero oOpa3oBaHUs COAEpIKAHHE
npenMera «Xumus» (10—11 kiaccel, 6a30BbIif YpOBEHb U3YyU€HUSI) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha
OOIIEKYIbTYPHYIO MOJATOTOBKY OOYy4YaroImMXCA, HEOOXOIUMYI0 UM JJisi BBIPAOOTKH MHUPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIIEUTHOTO BKIFOUEHHS B )KU3Hb COLIMYMa, TIPOIOKEHUS 00pa30BaHus B Pa3IMYHBIX 00JACTIIX,
HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocTaBngomyUMy peaMeTa «XuMus» ABIAI0TCA 0a30Bble Kypebl — «Opranndeckast Xumusi» u «O01as
U HEOpraHuyeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEp:KaHMSI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM
HAayKH: CHCTeMa 3HAHWA MO HEOPraHWYECKOW XWUMHUHU (C BKJIIOYCHHMEM 3HAHWHA W3 OOIIed XUMHH) U
oprannueckoil xumun. GopMHUpOBaHKE JAHHON CHUCTEMBl 3HAHUH MPH M3yUYEHUU MpeaMeTa 0OecreuynBaeT
BO3MO>XHOCTh PACCMOTPEHHUSI BCETO0 MHOT0OOPAa3us BELIECTB HA OCHOBE OOIIMX MOHITHUN, 3aKOHOB M TEOPH
XUMHUH.

Crtpykrypa comepkanus KypcoB — «Opranudeckas xumus» U «OOIIas ¥ HeOpraHUYECKass XUMHUS
chopMUpOBaHa B MporpaMMme 10 XUMUHU Ha OCHOBE CHUCTEMHOTO MOX0/a K U3YUSHHIO y4eOHOro MaTeprana
1 00yCJIOBJI€HAa HCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHUHN Ha ONPEeIEHHBIX TEOPETUUECKUX YPOBHSIX.



Tak, B Kypce OpraHn4ecKOr XMMUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOECHUS
OpraHWYECKUX COEJUHEHUH, a TAaKK€ Ha YPOBHE CTEPEOXMMHYECKMX M JJIEKTPOHHBIX NPEICTAaBICHUUA O
cTpoeHuu BemiecTB. CBeZieHNs 00 M3y4aeMbIX B Kypce BEILECTBaxX MAlOTCS B Pa3BUTUU — OT YIJIEBOJIOPOJIOB
70 CJIOXHBIX OMOJIOTMYECKM aKTUBHBIX COCIMHEHWH. B Kypce opraHMYeckold XMMHH TOIYyYalOT pa3BUTHE
chopMUpOBAHHbIE HAa YPOBHE OCHOBHOIO oOIIero oOpa3oBaHUS IEpBOHAYAlbHbIE MPEACTABICHUS O
XUMHUYECKON CBS3M, KJIACCU(UKAIIMOHHBIX MpPHU3HAKaX BEIIECTB, 3aBHUCHUMOCTH CBOMCTB BEIIECTB OT HUX
CTPOEHMSI, 0 XUMUYECKOUN peaKuu.

[To HOBBIM yTJIOM 3peHUs B IpeaMeTe «XHUMHUs» 0a30BOTO YPOBHS pacCMaTPUBACTCS M3YUCHHBIM Ha
YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs TEOpEeTUYECKUil Marepuall U (HaKTOJIOTUYECKUE CBEIEHUS O
BELIECTBAaX W XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIas W HeopraHuyeckas XUMHS»
00yJaromuMcsl TIPEJOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPHOAMYECKOTO 3aKOHA C
O0IIETEOPETUYECKUX M METOJIOJIOTHYECKUX TO3UIHH, IIy0Ke MOHATh UCTOPHUECKOE M3MEHEHHE (DyHKITHIA
3TOr0 3aKOHA — OT 0000IIaroIIeH 10 00BACHSIONIEH 1 TPOTHO3UPYIOLICH.

Enunas cucrteMa 3HaHMI 0 BaXKHEHIINX BEIIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U IPUMEHEHHH,
a TaKKe 0 XUMUYECKUX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUsI TOMOIHETCs B Kypcax 10
u 11 KIaccoB 3JIeMEHTaMH COJEpKaHUsl, UMEIOIIMMH KYJIbTYPOJIOTHUECKUN U MPUKIATHON XapakTep. DTu
3HAHUSA CHOCOOCTBYIOT NMOHUMAHHUIO B3aUMOCBSI3M XHUMHUU C JIPYTUMH HayKaMH, PacKpbIBaloT €€ poib B
MO3HABATENIPHON U TPAKTUYECKOH JAEATEeIbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHUS K
IpoIecCy TBOPYECTBA B O0JACTH TEOPUH M MPAKTUYECKUX MPHUIOKEHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOLIECTBEHHO M JINYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH, KPUTHUECKH
OCMBICIIMBAaTh MH(OPMAIMIO U NPUMEHATH €€ JUIsl MOIOJIHEHUS 3HAHUW, PElICHUS WHTEIICKTYyalbHBIX U
SKCIIEPUMEHTAJIbHBIX HUCCIIEOBATEIbCKUX 3a7ad. B 1memom coaepkaHue ydyeOHOro mpeamera «XUMHs»
JTAHHOTO YPOBHS N3YYEHUSI OPUECHTHPOBAHO Ha (HOPMUPOBAHHE Y 00yUAIOMINXCSI MUPOBO33PEHYECKO OCHOBBI
Uil TIOHUMaHus (QUIOCOPCKUX HIEH, TaKMX KakK: MaTepualbHOE EIWHCTBO HEOPraHMYECKOrO H
OpPraHUYECKOTO MHpa, OOYCIOBIECHHOCTh CBOMCTB BEIIECTB HMX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh
MPUPOAHBIX SIBICHUN IMyTEM SKCIEPUMEHTa M pEUICHUS NPOTUBOPEYUN MeEXAy HOBBIMU (DaKTaMHu H
TEOPETUYECKUMHU MPEANOCHIIIKAMHU, OCO3HAHUE POJIM XUMUU B PEUICHUM SKOJIOIMYECKUX MPOOJIEM, a TaKxKe
npo6iieM cOepeKeHHs SIHEPreTUUECKUX PECYPCOB, ChIPhsI, CO3JaHUS HOBBIX TEXHOJIOTHI U MaTepHUasoB.

B mnaHe pemeHus 3amad  BOCIMTAHMS, Pa3BUTUS M COLMAIM3AIMU OOYYalOIIMXCS TNPHUHSATHIE
IIPOrpaMMOi IO XMMHUH MOAXOBI K OIPENEICHHUIO COAEPKAHUS U IOCTPOEHNUS NIPEAMETA MIPELyCMaTPUBAOT
(dbopMHpOBaHNE YHUBEpPCAIbHBIX YUEOHBIX NEHCTBHUI, UMEIOIMUX 0a30BO€ 3HAYEHME JUIsSl PA3IMYHbIX BHUJIOB
NEeSITeIbHOCTH: pelIeHus MpoOjeM, IMOUCKA, aHanu3a M 00pabOTKM HHQOpMAIMH, HEOOXOIUMBIX JUIs
NpUOOPETEHUS ONBITAa MPAKTUUYECKON U MCCIeI0BaTEIbCKON JESITeNbHOCTH, 3aHUMAIOIIEH BakKHOE MECTO B
MTO3HAHUU XUMUH.

B npakTtuke npenosaBaHus XMMUHU KaK Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUs, TaK U HA YPOBHE
cpenHero obmero oOpa3oBaHUS, NMPU ONPEIEICHUU COJAEP)KATEIbHON XapaKTEpUCTUKU Iesield H3ydeHUus
IpeaMeTa HalpaBJIeHUEM MEPBOCTENIEHHOM 3HAYMMOCTH TPAJUIMOHHO NMpHU3HAETCS (OpPMUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUYECKOM eATeIbHOCTH YeIOBEKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KyiabTypbhl. C METOIMYECKOM TOYKM 3pEHUsS TaKOW MOAXOH K
ONPEIEICHUIO LIEJEH N3YUEHUS IPEIMETA ABIISIETCS BIIOJIHE OIIPaBIaHHBIM.

CornacHo JaHHOW TOYKe 3pEHHUs ITaBHBIMHU LIEJIIMHU U3yUeHHS TpeaMeTa « XUMHUs» Ha 6a30BOM ypOBHE
(10 —11 xn.) sByISIFOTCS:

e (opMHUpOBaHME CHCTEMbl XMMHMYECKMX 3HAHMM KaK BaKHEHIIEH coCTaBisIomeld eCTeCTBEHHO-
HAy4YHOH KapTUHBI MUpPA, B OCHOBE KOTOPOM JIeKaT KIIIOUEBbIE IOHATHS, (PyHIaMEHTaIbHbBIC 3aKOHbI
U TEOPHUM XHMHH, OCBOEHHE S3blKa HAyKH, YCBOEHHE W MOHHMMAaHHE CYIIHOCTH JIOCTYIIHBIX
00001IEHNIT MHUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJIEHHME C HUCTOpUEH UuX pa3BUTHS U
CTaHOBJICHUS;



L4 (I)OpMI/IpOBaHI/Ie " Pa3sBUTUC HpGI[CTaB.HeHI/Iﬁ 0 HAYYHBIX MCTOAAX IMO3HaAHUA BCIICCTB U XUMHNYCCKUX
peakiuii, HEOOXOMUMBIX Ul NPUOOPETEHHs] YMEHUH OPHEHTUPOBATbCI B MHpE BELIECTB U
XMUMUYECKHX SIBIECHUH, UMEIOIUX MECTO B IPUPOJIE, B IPAKTUYECKON U ITOBCEHEBHOM KU3HU;

® Da3BUTHE YMEHMH M CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaOJIOJEHHEM U OOBSICHEHHEM
XMMHUYECKOI'0 3KCIIEPUMEHTA, COOIII0IEHMEM IIPaBUi 0€30M1acHOro 00paleHUs C BELECTBAMHU.

Hapsiny ¢ aTum, conepkarenbHas XapaKTepUCTHKA [eNIeH U 3a/1a4 U3y4YeHHUs PeIMeTa B IIpOrpamMme 1o
XAMHHU YTOUYHCHA U CKOPPCKTUPOBaHA B COOTBECTCTBUHU C HOBBIMHU ITPUOPUTETAMU B CUCTCME CPCAHET O O6H.[CFO
obpazoBanus. CeroaHs B IPENoAaBaHUU XUMHUHU B OOJIbIIEH CTENIEHH OTAAETCS MPENOYTEeHHE IPAKTUIECKOM
KOMIIOHEHTE COZIepKaHMs 00y4eHNUs, ODUEHTHPOBAHHOMN Ha OJrOTOBKY BBIITYCKHHKA 00111€00pa30BaTeIbHOM
OpraHM3allyHy, BIAJCIONIEr0 He HabOpOM 3HAaHUM, a QYHKIIMOHAILHON TPAMOTHOCTBIO, TO €CTh CITIOCOOaMH U
YMCHUSAMHU AaKTHUBHOT'O IOJTYUCHUSA 3HAHUU U IIPUMCHCHUS UX B peaHBHOﬁ JKU3HU JJIA pCUHICHUA ITPAKTHUYCCKUX
3ajau.

B cBsi3M ¢ 3TUM npu U3ydeHUH IpeaMeTa «XUMHs» JOMHHUpPYIOLIee 3HadeHHe NpUoOpeTarT Takue
LEJU ¥ 3a/1a4H, KaK:

ajanTanus OOYYaloUIMXCS K YCIOBUSAM JIHHAMUYHO DPAa3BUBAIOIIErocs MHUpa, (OpMHUpPOBaHHE
MHTEJUIEKTYaJIbHO Pa3BUTOM JMYHOCTH, FOTOBOI K caMO0OPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY
IPUHATUIO IPAMOTHBIX PELIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BELIECTBAMHU U UX
IMPUMCHCHUCM,

dbopMupoBaHHE y OOYYAIOMIMXCS KIIFOYCBBIX HABBIKOB (KJIIOYEBBIX KOMIICTCHIIUH), WMEIONINX
YHUBEpCAJIbHOE 3HAUEHHE Ul PA3JIMYHBIX BUJIOB JEATEIBHOCTH: peIleHUs MpoOsieM, MOMCKa, aHalu3a U
00paboTku HH(pOpMAMK, HEOOXOAUMBIX I MPHOOPETEHUs ONbITa JAEATENHOCTH, KOTOpas 3aHHUMAaeT
Ba)XHOE MECTO B TO3HAHWHU XMMHH, & TAKXKE JUISI OLIEHKH C TIO3UINI HKOJIOTHUECKON 0€30I1aCHOCTH XapaKTepa
BJIMSTHHS BEIIECTB M XMMUYECKHX IPOILIECCOB HA OPTaHU3M YeJIOBEKa U PUPOJHYIO CpPENy;

pa3BUTHE II03HABATENbHBIX HHTEPECOB, HWHTEIUIEKTYyaJbHBIX UM TBOPYECKHUX CHOCOOHOCTEH
o0yJaroImuxcs: CIOCOOHOCTH CaMOCTOSTENIbHO NPUOOpeTaTh HOBBIE 3HAHUS 10 XMMHUU B COOTBETCTBHHU C
KHU3HCHHBIMHU HOTpe6HOCT$IMI/I, HCII0JIb30BaTh COBPCMCHHBIC I/IH(l)OpMaIII/IOHHble TEXHOJIOIMU AJId IIOMCKa U
aHaM3a y4eOHON ¥ HayYHO-TIOMYJISIPHON HH(OPMAIIMA XUMUYECKOTO CO/ICPIKaHUS;

¢dbopMHupoBaHHE U pa3BUTHE Yy OOYYAIOUIMXCA AaCCOLMATHUBHOIO U JIOTHYECKOTO MBIIIJICHHUS,
HaOJII0AaTeNbHOCTH, COOPAaHHOCTH, AKKYpPaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAMMBI, B YacCTHOCTHU, IPH
ITAaHUPOBAHUHN U IPOBCACHUHU XUMHUUYCCKOI'O SKCIICPUMEHTA,

BOCITUTAHUE y 00YJArONIUXCs YOSKIEHHOCTH B TYMaHUCTUYECKON HAMPABIEHHOCTH XUMUH, €€ BAXKHOU
poaM B pelIeHMH [I00aldbHBIX MPOOJEeM  PAlMOHAIBHOTO  IPUPOJOINOIb30BaHUS, IOMOJTHEHUS
HHEPreTUYECKUX PECYpPCOB U COXPAHEHHUs TPUPOJHOIO PaBHOBECHS, OCO3HAHMS HEOOXOMMOCTH OEpeXHOTO
OTHOIICHHA K IPUPOJAC U CBOCMY 3J10POBbBIO, 4 TAKIKE HpI/IO6p€TCHI/I$[ OIIbITa HUCIIOJIb30BAHHA IOJTYUCHHBIX
3HAaHUH JJI IPUHATUS TPaAMOTHBIX peHIeHI/Iﬁ B CUTyallUAX, CBA3AHHBIX C XUMHWYCCKUMHU SABJICHUSAMMU.

B yuebHOM mutaHe cpenHero oOmiero odpa3zoBaHuUsl IpeaMeT «XUMHsS» 0a30BOro ypoBHS BXOJIUT B
COCTaB MpeIMeTHOH obnacTu «EcTecTBeHHO-HAYUHbIE TPEIMEThI».

OOmiee yuciIO 4acoB, OTBEAEHHBIX JUISI U3y4EHHMsS XUMHUH, Ha 0a30BOM YpPOBHE CpelHEero oOIIero
oOpa3oBanusi, cocTtaBiser 68 yacoB: B 10 knacce — 34 vaca (1 yac B Henento), B 11 knacce — 34 yaca (1 yac B
HEJIEIIO).

COILEPKXAHUE OBYYEHMUSA



10 KJTACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYECKO XUMHHU

[IpenMer OpraHMYECKOM XUMHUU: €€ BO3HHKHOBEHHE, Pa3BUTHE U 3HAYCHHE B IIOJyYEHUU HOBBIX
BELIECTB M MaTepuayoB. Teopus CTpoeHHs OopraHuyeckux coeauHeHuil A. M. ByrnepoBa, €€ OCHOBHBIE
nonoxkeHus. CTpyKTypHbIe (POPMYIIBI OPraHMYECKUX BemecTB. ['oMomorus, nsomepus. XuMU4YecKas CBSI3b B
OpPraHUYECKUX COCAUHEHUAX — ONMHAPHBIC U KPATHBIEC CBS3U.

[IpencraBnenne o KiIacCUpUKAMM OpraHUYECKUX BemlecTB. HomeHkiaTypa opraHMYecKux
COEIUHEHUI (CUCTeMaTHyecKas) W TpUBHUAJIbHBIE Ha3BaHUS BAKHEHWIIMX NPEICTaBUTENIEH KJIacCOB
OpPraHMYECKUX BEIIECTB.

OKcIlepUMEHTAIIbHbIE METO/Ibl U3yUEHUs BELIECTB U UX MPEBPALICHUI: 03HAKOMJIEHHE ¢ 0o0pa3liaMu
OpPraHMYECKUX BEILECTB U MATEpUAIaMU Ha MX OCHOBE, MOJAEIMPOBAHUE MOJIEKYJI OPraHUYECKHUX BEILECTB,
HaOJIIOICHNE M ONKCAaHHWE JEMOHCTPALMOHHBIX ONBITOB IO IMPEBPAILECHUIO OPraHUYECKUX BEIIECTB INPH
HarpeBaHuu (IJIaBlieHHE, OOYTIIMBaHUE U TOPEHUE).

YrieBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUN pAx. MeTaH M 3TaH — IPOCTEHIINE NPEICTABUTEIN
AJIKaHOB: (PM3NYECKHE U XUMHUECKUE CBOWCTBA (peaKkIuy 3aMeIeHIsI M TOPEHUs ), HaXOXKIEHHE B TPUPO/JIE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJKeHBl: COCTaB U CTPOCHHME, TIOMOJIOTMYECKMH psi. OTWIEH W NPONWIEH — IpocTeiime
IIPEJCTaBUTEIIN AJIKEHOB: (PU3MUECKUE U XUMUUECKUE CBOICTBA (peaKkMK I'MIpUPOBAHUS, FaIOTeHUPOBAHUS,
rupaTalyy, OKUCICHUS U OJMMEPU3alluN ), OIYy4eHUE U IPUMEHEHHUE.

Ankanuensl: Oyramuen-1,3 m merunOyramauen-1,3: cTpoeHue, BaXHEWIINE XUMHUYECKHE CBOHCTBA
(peaxuus nonumepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOIMYECKMH psaa. ALETWIeH — NpocTediuit
MPEJCTaBUTENb ATKHHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMHYECKHE CBOMCTBA (pEaKIy THIPHPOBAHUS,
raJlor€HUPOBAHUS, THIpaTallii, TOPEHNUS ), TOTYYEHHE U IPUMEHEHUE.

Apensl. benzon: coctas, cTpoeHue, GU3NUECKUe U XUMUUYECKHE CBOIMCTBA (peakuy raJloreHupoBaHus
Y HUTPOBAHU ), TOJIyu€HHEe U IPUMEHeHUe. Tonyon. cocmas, cmpoenue, pusuueckue u XumMuieckue ceotcmed
(peakyuu 2ano2enuposanus u HUMpPOBAHUs), noryyeHue u npumenerue. TOKCUHYHOCTb apeHOB. I 'eHeTnueckast
CBSI3b MEXY YIJIEBOJOPOAaMHU, IPUHAICKAIIMMHU K Pa3IMYHbIM KJ1accaM.

[TpupoHbIle HCTOYHUKH YTIIeBOAOPOAOB. [IpuponHblil Ta3 u nonmyTHble He(TAHbIE Ta3bl. HepTh u eé
npoucxoxaeHne. CrnocoObl nepepaboTKH HEPTU: MEPEroHKa, KPEeKUHI (TePMHUYECKUH, KaTaaIUTUYECKUi),
nupoiau3. [IpoaykTel nepepaboTku HeTH, X TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITY. KaMeHHbIH yronb
U IPOAYKTHI €T0 NepepadoTKH.

DKcIepUMEeHTaIbHbIE METO/Ibl U3yYeHUs BEUIECTB U UX MPEBpALIeHUN: 03HAKOMJIEHHE ¢ 00pa3liaMu
IUIacTMAacC, Kay4yKoB U pe3uHbl, kojuekuuu «HedTb» u «YTromby, MoieIMpoBaHne MOJIEKYJT YTIIEBOI0PO/IOB
1 rajioreHOIPOU3BOIHBIX, IPOBEICHNE IPAKTUYECKON pabOThI: MTOJIyY€HUE 3TUJIEHA U U3YYEHUE €r0 CBOICTB.

Pacuérnebie 3anaun.

Bbruucrienus no ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOTMUYECTBA UCXOIHOTO BEIIECTBA
WIA TPOAYKTa PEaKLMU MO0 U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOIO M3 HMCXOAHBIX BEIIECTB HIIU
MIPOJYKTOB PEAKIUN).

Kucnopoacoaepxanme oprannyeckne coeinHeHUs!

IIpenenpHble OJHOATOMHBIE CHHUPTHI. MeETaHON M 3TAaHON: CTPOCHHE, (U3UUYECKUE M XMMUYECKHE
CBOMCTBA (peaKIiM ¢ aKTUBHBIMU METaJUIaMH, TaJIOr€HOBOIOPOJIaMH, TOpPEeHUE), TpuMeHeHne. Bogopoansie
CBSI3M MEXAY MOJIEKYJIaMU CIUPTOB. J[elicTBE MeTaHOIa U ATaHOJIa Ha OPTaHU3M YeJIOBeKa.




MHoroaroMHble CHHUPTHL. OTHIEHIJIMKONb M TIULEPUH: CTPOCHHE, (PU3NYECKHE U XUMHYECKHE
CBOICTBa (B3aUMOJICHCTBUE CO LIEIOYHBIMHU METAJIJIaMH, KaYECTBEHHAs PEaKI[isi HA MHOTOATOMHBIE CITUPTBHI).
JlelicTBue Ha opranusm 4desioBeka. [I[puMeHeHne ravueprusa U 3TUIEHTJIMKOJIS.

@deHOoM: CTPOCHUE MOJIEKYINBI, (U3NYECKHe W XUMHUYECKHe CBoiicTBa. TokcMuHOCTH (heHona.
[Ipumenenue denomna.

Anpaeruabl U xKemownvl. DopManblerui, aueTalbJIeruj: CTPOCHUE, (U3MUECKHEe U XUMHUYECKHUE
CBOMCTBA (PEAaKIIMU OKUCIEHHS U BOCCTAHOBJIEHUS], KAUECTBEHHBIE PEAKIMH ), II0JyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE IpeNeIbHbIe KapOOHOBBIE KUCIOTHI. MypaBbUHAasl U YKCYCHasi KUCJIOTBL: CTPOEHHE,
¢busznueckue U XMMUYECKHE CBOICTBa (CBOWCTBa, 0o0IIMe ISl Kjacca KUCJIOT, peakiusi dTepuduxaiim),
nojiyueHue u npuMenenue. CteapuHoOBast U OJICMHOBASI KUCJIOTHI KaK MPEJCTaBUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE e CTBUE.

Crnoxable 3(Upbl Kak MPOM3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponm3 cioxHbIX 3¢upoB. JKupsl
I'unponus xupos. [Ipumenenue xxupoB. bruonoruyeckast posb KUPOB.

VYrneBoabl: cocTtaB, Kiaccu(uKalus YriaeBoJOB (MOHO-, AU- M moinucaxapuisl). [nmokoza —
MPOCTEUIINI MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (PU3NYECKHEe U XUMHUYECKHE CBOWCTBA
(B3aumogpeiicteue ¢ ruppokcuaoM Meau(ll), okucnenume ammuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKeHHE TJIIOKO3bI), HaXOXJEHHWE B MpHUpOJE, NPUMEHEHHE, OMOIIOTUYECKas pPOJb.
®orocunres. PpykTo3a Kak H30Mep TITIOKO3bI.

Kpaxman u nemironosa kak npupoansie noaumepsl. CTpoeHne Kpaxmalia U 1euirosio3bl. dusndeckue
U XMMHUYECKUE CBOMCTBA Kpaxmasia (TUAPOIIN3, KaueCTBEHHAs PEaKILIMsI C HO/I0M).

DKcrepuMEHTAIbHBIE METObl M3YUYCHHsI BEIIECTB U MX MPEBPAILlEHUI: MPOBEJACHHE, HaOM0AeHUEe U
OTHCaHUE IEMOHCTPAIIOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CITUPTOB
(oxucnenne stanona okcuaoM wmemu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBUE TJIUIEPUHA C
runpokcuaoM mMenu(ll)), anpaernnoB (OKuCIeHHE aMMHAYHBIM pacTBOpoM okcuia cepedpa(l) u ruapoxcugom
meau(ll), B3aumomelicTBE Kpaxmayia ¢ MOJAOM), IIPOBEICHHUE MPAKTHYECKOW pabOTHI: CBOMCTBA pacTBOpa
YKCYCHOM KUCJIOTHI.

Pacuérneble 3anaun.

Boruncnenus o ypaBHEHUI0 XUMUYECKOM peakiiny (Macchl, 00bEMa, KOJTMYECTBA HCXOIHOTO BEIIECTBA
WIA TPOAYKTAa PEeaKLUMU MO0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO M3 MCXOIHBIX BEILECTB WM
MPOAYKTOB PEAKIIMHN).

A3oTcoieprkalie opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHnyeckrue coeAuHeHus. GU3nuecKre 1 XuMUYECKHe CBOICTBa
aMMHOKUCIIOT (Ha puMepe TIulHa). buonornyeckoe 3HaueHre aMMHOKUCIIOT. [lenTupl.

benku kak mpupoaHble BBICOKOMOJIEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAS U TPETUUHAs
CTpYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEJKOB: THJIPOJIU3, JICHATYpAIls, KaYECTBEHHBIE PEAKIIUUA Ha
OeNKHU.

DKclepUMEeHTaIbHbIe METOJbl M3Y4YEeHHs BEIIECTB W MX IpeBpallleHuil: HaOJII0JeHne U OIMCaHHe
JIEeMOHCTPALIMOHHBIX OIBITOB: IeHATypalusl OEIKOB IPU HArpeBaHUH, LIBETHBIE PEAKIH OEIIKOB.

BbicokomosiekyisipHble coeJHHEeHUS

OcCHOBHbIE MOHSTUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEDP, CTPYKTYpPHOE
3B€HO, CTENEHb IOJIMMEPHU3ALNM, CpedHsAs MoJIeKylsipHas Macca. (OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN — MOTMMEPHU3AIHsl U TOJTMKOHICHCAIIHS.

DKcrepuMeHTAIbHbIE METO/bl U3YUYEHHs BEIIECTB M UX MpEBpallleHui: 03HaKOMJIEHHE ¢ 00pa3lamMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:xXnpeamMeTHbIE CBS3H.

Peanuzanusi MEXIpeIMETHBIX CBsi3ed Npu  M3ydeHMH opranumdeckoil xumuu B 10 Kiacce
OCYILIECTBIISIETCSl 4Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX MOHSTUN, TaK WM MOHSITHMH,
SIBJIIOIIMXCS] CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.



OOmIre ecTeCTBEHHO-HAyYHBIC MOHITHS: SBJICHUE, HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TCOPHUsI, aHAIIN3,
CHHTE3, KJIacCu(UKAIH, IEPUOTUNIHOCTD, HAOIIOICHUE, U3MEPEHHUE, SKCIICPUMEHT, MOJICITUPOBAHHE.
dwusuka: MaTepus, JHEPTHsl, Macca, aTOM, JJIEKTPOH, MOJIEKYJIa, YHEPIreTHUECKUN YPOBEHb, BEUIECTBO,
TeN0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PHU3NUECKIE BETMIMHBI M SIUHUIIBI UX U3MEPEHUSI.
buonorus: xierka, opranusm, onocdepa, 0OMEH BEIIECTB B OpraHu3Me, (pOTOCHHTE3, OHOIOTUYECKH
aKTUBHBIC BellecTBa (O€IKU, YIIEBOABI, )KUPHI, PEPMEHTHI).
I'eorpadus: MuHEpasbl, TOPHBIC TIOPOIBI, ITOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.
TexHoyorus: MNUIIEBBIE TPOAYKTH, OCHOBBI PAallMOHAILHOTO TIMTAHUS, MOIOIINE CpPEICTBa,
JICKApCTBEHHBIC U KOCMETUYECKHE TIpenapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.
11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0OCHOBbI XMMHH

XUMHYECKUH 3eMeHT. AToM. Sapo aroma, W30TOMBI. DJIEKTPOHHAs O000JI0YKA. DHEPreTUUYECKHE
YPOBHH, IIOAYPOBHU. ATOMHBIE OpOHTAIH, S-, P-, d- 3eMeHThl. OCOOCHHOCTH PACIIPEICIICHHS 3JICKTPOHOB T10
OpOUTAIIIM B aTOMaX 3JIEMEHTOB MIEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(UTYpAIIHSI aTOMOB.

[Iepuonnueckuii 3akoH u lleproauueckas cucrema xumuueckux 3iemMmeHToB /. 1. MenneneeBa. CBs3b
nepuoanueckoro 3akoHa u Ilepmoaunueckoil cucrembl xumuueckux snemeHToB /. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKUX AJIEMEHTOB U
00pa3yeMbIX HMH MPOCTHIX M CIIOKHBIX BEIIIECTB I10 TPYIIIaM M TIepruoiaM. 3HaUYCHUE IEPHOANISCKOTO 3aKOHA
B Pa3BUTHU HAYKH.

CtpoeHue BemiecTBa. XMMHUYecKasi CBsS3b. BHUIIbI XMMHUECKON CBsSI3U (KOBaJCHTHAas HEMOJSpHAs U
MOJISIpHAsl, WMOHHAs, MeETauIM4eckas). MexaHu3Mbl O0Opa30BaHMs KOBAJCHTHOM XHMMHYECKOW CBSI3H
(oOOMEHHBI W JTOHOPHO-aKUENTOPHBIN). Bomoponnas cBsizb. BaleHTHOCTh. DJIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemiectBa MOJEKYISIPHOrO M HEMOJIEKYISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa BEILECTBA.
Tunel KPUCTAITUYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTATUIMUECKON PEIIETKH.

[TonsiTue o qucnepcHbIX cucteMax. VIcTHHHBIE U KOJUTOUIHBIE pacTBOPBI. MaccoBasi 015l BEIIECTBA B
pacTtBope.

Knaccudukanus HeopraHnyeckux coenuHeHuil. HoMmeHknaTypa HEOpPraHWYECKUX  BEIIECTB.
['eneTnveckast CBSI3b HEOPraHUUYECKHUX BEIIECTB, MPUHAUICKAIIUX K PA3TUIHBIM KJIaCCaM.

Xumnyeckas peakuus. Knaccuduxanuss XMMHUYECKHX pEaKlMii B HEOPTaHUYECKOM W OpraHUYecKOu
XUMHUU. 3aKOH COXPaHEHUs1 MacChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBPAIICHUS SHEPTUHU NPU XUMUUYECKHUX
peaKuusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (pakTopoB. OOpaTHUMble peakuuu. XUMHYECKOE
paBHOBecHe. DAKTOPHI, BIMSIONINE HA COCTOSTHUE XUMHUYEeCKOro paBHoBecus. [Tpunuun Jle [larense.

DnekTponuTuueckas auccoruanus. CunpHble U ciadbie dMekTponuThl. Cpefa BOAHBIX PacTBOPOB
BEILIECTB: KUCasi, HEUTpabHasl, EI0YHAasl.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIE PEAKIINH.

DKCNEepPUMEHTAIBHBIE METO/Jbl HM3YYCHHsI BEIIECTB W WX TMPEBpAIICHUI: JEMOHCTpaIus TaOIuIl
«Ilepuoguueckass cucrema xumuueckux osnemeHtoB JI. WM. MenxaeneeBa», wuszydeHue Mojaenen
KPUCTAINTMYECKUX PEHIETOK, HAOMIOJIEHUE M OMHCAHHE JEMOHCTPAIIMOHHBIX M JaOOpaTOPHBIX OIBITOB
(paznoxeHue MepoKcuia BOJOpoa B MPUCYTCTBUH KaTalnu3aTopa, OMpeeeHHE CPEeIbl PACTBOPOB BEIIECTB
C TIOMOIIbI0 YHUBEPCATBHOTO MHIUKATOPA, PEaKIIM HOHHOTO OOMEHa), TPOBEICHUE MTPAKTUUECKONW padOThI
«BrusHue pa3nuyHbIX (aKTOPOB HA CKOPOCTh XUMHUECKON PEeaKIIHm.

Pacuérnsie 3amaun.

Pacuérel mo ypaBHEHHSIM XUMHUYECKUX PEAKIIMMA, B TOM YHCIIC TEPMOXUMHUYECKHE PACUETHI, PACUETHI C
WCIIOIb30BaHUEM TOHATHS «MACCOBast J0JIsI BEIIECTBAY.

Heopranuueckasi xummust



Hemeramnbl. Ilonoxxenune HemeramoB B Ilepuomumueckoil cucrteMe xumuueckux snemeHToB I, U.
MeHneneeBa ¥ OCOOCHHOCTH CTpOeHUs aromMoB. Du3nueckne CBOWCTBA HEMETALIOB. AJUIOTPOIHUS
HEMETaJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX HEMETA/UIOB (TaJIOTEHOB, cepbl, a3ora, docdopa, yriepona u
KPEMHHUS1) U UX COSAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COCIMHEHU.

Meramnsl. Ilonoxenune meramwioB B Ilepuogudeckoil cucreme XMMHYECKUX 3ieMeHToB [[. .
MenpeneeBa. OCOOCHHOCTH CTPOCHHS SJCKTPOHHBIX 000JI04eK aromMoB MeTawioB. OOmme Qu3uveckue
cBOMCTBa MeTAJIOB. CIIaBbl METAJIIIOB. DJIEKTPOXUMUYECKUH PsiJl HANIPSYKEHU METaJlJIoB.

XHWMHYECKUE CBOMCTBA BAXKHEUIIMX METAILIOB (HATPUH, KA, KAIbIIMA, MAarHUH, aJFOMUHHM, ITUHK,
XPOM, KEeJIe30, MEJIb) U UX COCTUHEHUMN.

O6mre ciocoObl oy4eHust MeTayuIoB. [IprMeneHe MeTauioB B ObITY U TEXHUKE.

DKClepUMEHTAIbHBIE METObl H3Y4YEHHs BEIIECTB M MX MPEBPALCHUI: H3y4YeHHE KOJUICKIIUH
«MeTamnel W CIUIaBbl», OOPa3l0OB HEMETAJIOB, PEIIEHHWE SKCIEPUMEHTANIbHBIX 3ajad, HaOIoJeHHe U
ONMHMCaHWE JEMOHCTPAIMOHHBIX U JIA00PATOPHBIX OIBITOB (B3aMMOJACHCTBHE THIPOKCHIA AIIOMHHHS C
pacTBOpaMH KUCJIOT U IIEI0UYeH, KaYeCTBEHHbBIE PEAKIIMU HA KATHOHBI METAJIJIOB).

PacuérHble 3amaun.

Pacuérbl Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIECTBA, MAcce WIIU
00BbEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIUH BEIIECTB, PACYETHI MacChl (00BEMaA, KOJMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMH, €CIIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMus 1 )KU3Hb

Ponb xumun B o0ecriedeHUr IKOJIOTUYECKOM, SHEPreTHUECKON U MUILEBO 0e30MacHOCTH, Pa3BUTHH
MeauiuHbL. [IoHsITHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIUH.

[IpencraBnenus: 06 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUICHHOTO MOJYyYEHUs BAXKHEUIIIUX BEUIECTB.

YenoBek B MHUpE BEIIECTB U MAaTEPUAJIOB: BaKHEHIIINE CTPOUTENbHBIE MaTepraibl, KOHCTPYKIIMOHHbBIE
MaTepuaibl, Kpacku, CTEKIIO, KepaMHKa, MaTepuaibl Ui 3JIEKTPOHUKH, HAHOMAaTepuaibl, OPTaHHYECKUE U
MUHEpaJIbHbIC YA0OPEHUSI.

Xumusi U 370pOBbE UETOBEKA: MpaBWia HCIIOIH30BaHUS JICKAPCTBEHHBIX IIPENapaTroB, MpaBHiIa
0€30MMacHOTO HCIIOIH30BAHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaMeTHBIX CBsI3€l MpU M3y4eHHM o0lied U Heopranndecko xumuu B 11 kiacce
OCYIIECTBJISIETCS. Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSTHM,
SIBJISIFOLIIUXCSI CACTEMHBIMM /17151 OT/AEIIbHBIX PEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4HBIN (hakT, TUTIOTE3a, 3aKOH, TEOPHs, aHAllU3, CUHTE3,
KJIaccu(PpuKaIusi, MepuoAMIHOCTh, HAOJIIOICHHE, SKCTIEPUMEHT, MOJICJTUPOBAHHE, U3MEPEHUE, SIBJICHUE.

®dusnka: MaTepus, SHEPTHsi, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII, PATUOAKTUBHOCTb,
MOJIEKYJIa, SHEPreTUYEeCKUil ypOBEHb, BEIIECTBO, TENI0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NUECKHe
BEJIMYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3m, sKOcucTeMa, Onocdepa, Makpo- U MUKPOIJIEMEHTHI, BATAMUHBI, 0OMEH
BEIIIECTB B OPTaHHU3ME.

I'eorpacdus: MuHEpabl, TOPHbIE TOPOIbI, MTOJIE3HBIE HCKOMTAeMbIE, TOTLINBO, PECYPCHI.

TexHonmorus: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUIYprusi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepuajioB, CEJIbCKOXO35HUCTBEHHOE TMPOU3BOJICTBO, IHINEBAss MPOMBIIUICHHOCTh, (apMalieBTHYeCKas
MPOMBIIIICHHOCTh, TPOU3BOJCTBO KOCMETHYECKUX IpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, JIEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.

[VNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[MTPOITPAMMEBI 110 XMMHWM HA BA30BOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOCHHMS OOYUYaIOUIMMHUCSA MPOTpaMM
cpeanero obmiero o0pa3oBaHus (TMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM). HaydHo-MeTo1n4ecKkoit
OCHOBOH Ui pa3paOOTKU IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHMSI IIPOrPaMM CpeiHero oOuiero oopazoBaHus
ABJIACTCS CUCTEMHO-IE€ATEIbHOCTHBIN MTOAXON.

B cooTBeTCTBUM € CHCTEMHO-JEATEIBHOCTHBIM IMOJXOAOM B CTPYKTYpPE€ JINYHOCTHBIX PE3YJIbTaTOB
OCBOEHUS IpenMera «XHUMHS» Ha YPOBHE CpEIHEro oOIlero o0pa3oBaHUs BBIJCIEHBI CIEAYIOLIUE
COCTaBJIAIOLIHE:

0CO3HaHME 00YYaIOLIMMHCS POCCUHCKON TPa’kIaHCKOM HASHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIPEEIIEHHUIO;

HaJTMYMe MOTHUBALUU K O0YYCHUIO;

LIeJICHAPABIEHHOE pPa3BUTHE BHYTPEHHUX YOEXIE€HUH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKHX TpaaAuLuil 6a30BOM HAYKH XUMUH;

TOTOBHOCTb M CHOCOOHOCTh OOYYAIOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH JESTEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMU, IPUCYILLIUMU 1IEIOCTHOM CUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4YME TPaBOCO3HAHUS SKOJIOTMYECKOM KyJIbTYpbl U CIIOCOOHOCTH CTaBUTh LEM U CTPOUTH
KU3HEHHBIE IJIaHBbl.

JIMYHOCTHBIE PpE3yNbTAaThl OCBOCHUS NpeaMeTa «XUMHUS» JIOCTUTaloTCs B E€AUHCTBE Y4eOHOH H
BOCIIUTATEIbHOW JEATEIbHOCTH B COOTBETCTBUUM C T'YMAHMCTUYECKUMH, COLIMOKYJIBTYPHBIMH, JTYyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH U UJI€alaMU POCCUHCKOTO TPaskIaHCKOI0 O0IIECTBa, IPUHITHIMHU B 00IIECTBE
HOpPMaMM M TpaBWIaMHU IIOBEAEHUS, CIIOCOOCTBYIOIMMH IPOLIECCAM CaMOIIO3HAHUSA, CAMOPA3BUTHUS U
HPAaBCTBEHHOI'O CTAHOBJIEHUS JINYHOCTU O0YYaIOLUXCSL.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHUS MpeaMera «XHUMHUS» OTPaKaloT CHOPMHPOBAHHOCTH OIIBITA
[I03HABATEIbHOM M MPAKTUYECKOM AEATeNbHOCTH OOYYarOIIMXCS MO peaqu3aly NPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaskaaHCKOro BOCIIUTAHUS:

OCO3HaHHUS 00YYaIOIMMHUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB M O0S3aHHOCTEN, YBa)KE€HUS K 3aKOHY U
IIPABOIIOPAIIKY;

IIPEICTABICHNS] O COLMAIBbHBIX HOPMAX M MPaBUIIaX MEXJINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOpPYECKOW NEATENBHOCTH MPU CO3JIaHUU YyYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U 03HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY ¥ apTyMEHTBI IPYTUX IPU aHAIN3e
Pa3IUYHBIX BUIOB y4eOHON AEATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HacJIeJJUI0 OT€YECTBEHHON XUMMH;

YBOKEHHMsI K IPOLIECCY TBOpPYECTBA B OOJACTH TEOPHUM U NPAKTUYECKOTO NPUMEHEHHS XHMUH,
OCO3HaHMS TOTO, YTO JOCTHXKEHHS HAayKH €CTb pe3yJbTaT JUIMTENbHBIX HAOMIOJEHUH, KPOMOTIMBBIX
AKCIIEPUMEHTAJIbHBIX IOMCKOB, ITOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTHUKOB;

MHTEpeca U IO3HAaBATEJIbHBIX MOTHBOB B IOJYYEHHUH U MOCIEAYIOLIEM aHaiIu3e HMHPOpMaIUU O
NIEPEIOBBIX JOCTHXKEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHMUS,;

CIIOCOOHOCTH OILIEHHMBAaTh CUTYyallUM, CBSI3aHHbIE C XUMHUYECKHUMH SIBICHUSIMHM, WU TPUHUMATbH
OCO3HaHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEIEHUE U MOCTYNKU CBOMX TOBAPHILEH C NMO3ULUN HPABCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITUX MOCTYIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:



MMOHUMAaHUS IIEHHOCTEH 3I0pOBOr0 M 0€30MacHOr0 00pa3a >KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIECHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3[I0POBBIO;

COOIOICHHST TpaBUil OE30MacHOTO OOpaIEHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHON XU3HU U B
TPYAOBOM AEATEIBbHOCTH;

MOHUMAHMS LIEHHOCTH TMpaBWJ HMHIUMBUIYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 IOBEACHHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJCACTBUNA M HENPUSTUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIICHUS AJIKOTOJIsl, HAPKOTHKOB,
KypEeHHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHMKATHUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCJIEeI0BATEIbCKONW AESITeNbHOCTH, OOIIECTBEHHO
TMOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JIESITEIBHOCTH;

YCTAaHOBKM HAa aKTMBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3aJlay COIMAIIbHOW HAMPaBIEHHOCTH (B
paMKax CBOEro KJiacca, IIKOJbI);

MHTEpeca K IMPaKTUYECKOMY H3YYEeHHIO Ipodeccuil pa3iudyHOro pojia, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUHN IO XUMUU;

YBaXKEHUS K TPYAY, JIOIIM TPpYJa U pe3yJibTaTaM TPYIO0BOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TpaeKTOpuu oOOpa3oBaHUs, Oyaymiei
npodeccun W peanuzal COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XUMUH, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTRa;

6) 3K0JI0rMYeCKOro BOCIIUTAHUS:

9KOJIOTHYECKHU 11€7€cO00pa3HOro OTHOIIEHUSI K MPHUPOJIe, KaK UCTOYHHUKY CYIIECTBOBAHUS >KM3HU Ha
3emue;

MMOHUMAaHUS TI00aJIFHOTO XapaKTepa IKOJOTUUYECKHUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX MTPOLIECCOB
Ha COCTOSIHUE PUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIOJB30BaHUSA JOCTHKEHHM XUMHUU JJs pELICHUS BOIPOCOB
PaIMOHATIBFHOTO MIPUPOAONOIB30BAHUS;

AKTHUBHOTO HENPUATUS NEHUCTBHM, INPUHOCALIMX BpPEI OKPYKAKOUIEHM IPUPOJHOW cpele, yMEHUs
MPOTHO3UPOBATh HEOJATONPHUATHBIE OSKOJOTMYECKHE TOCHIEICTBUS TPEANPUHUMAEMBIX JEUCTBUU U
MpeA0TBpaIIaTh UX;

HaJU4MUsl Pa3BUTOIO 3KOJOTMYECKOrO MBILIUICHUS, YKOJIOTHYECKON KYJIbTYPBI, ONbITa AESITEIbHOCTU
9KOJIOTUYECKON HAIPABJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMM B TTO3HABATEIILHONW, KOMMYHHKATHBHOM
Y COITMAILHOM MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSAThH UACOJIOTHN XeMopooun;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU H
0OIIECTBEHHO! MPAKTUKH;

MMOHUMaHUS CTeU(PUKA XUMHUU KaK HayKd, OCO3HaHUsA €€ pojii B (POPMUPOBAHUU PAITHOHAILHOTO
HAyYHOTO MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO MpEACTaBIeHUS 00 OKpy)KarolleM MHUpE Kak O €IMHCTBE
MPUPOABI U YEJOBEKa, B TMO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEW M pEIICHUU MpOoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHSI,

yOSXKIEHHOCTH B 0CO00M 3HAUMMOCTH XHUMHH JIJIs COBPEMEHHON ITUBWIIM3AINH: B €€ TYMaHUCTHUECKOM
HAMPaBIEHHOCTH U BKHOM POJIM B CO3JITaHUU HOBOW 0a3bl MaTepUAIbLHON KYIbTYPHI, pEIICHUU TTI00aTbHBIX
mpo0JieM yCTOMYHUBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPTrEeTHUECKON, MHUIIEBON U IKOJIOTUYECKOM
0€30MacHOCTH, B PAa3BUTHH MEAHUIIMHBI, OOCCICYCHHH YCIOBUH YCHENIHOTO TpyAa M IKOJIOTHYECKU
KOMQOPTHOH XKM3HU KKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHON TpaMOTHOCTH: MOHMMAaHUSl CYIIHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCMOJh30BaTh IOJydaeMble 3HAHUSA MAJI1 aHAU3a M OOBSCHEHUS
SIBJICHUH OKPYXKAIOIIEr0 MHUPa M MPOUCXOSIIMMX B HEM HW3MEHEHUH, yMEHHS Jenarh 00OCHOBAaHHBIE
3aKJTIOYEHUsT Ha OCHOBE HAy4YHBIX ()aKTOB M HMEIOIIMXCS JAHHBIX C IEJTbI0 TOJYYCHHS JOCTOBEPHBIX
BBIBOJIOB;



CIOCOOHOCTH CaMOCTOSITEIHHO HCIOIb30BaTh XUMHUUECKHUE 3HAHUS JIJISl pEIICHUs TPOOIJIeM B peabHbIX
KU3HEHHBIX CUTYaIHIX;
HHTEpEca K O3HAHUIO U MCCIIEN0BATENBCKON JESTENBHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHHMIO U CaMOOOpPA30BaHMIO, K aKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMU;
MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3IMuHbIX chepax npodecCHoHaTbHON AeITeTbHOCTH.
METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHUS YI€OHOTO TpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHETO OOIIETO
00pa3oBaHMs BKIIOYAIOT:

3HAUMMbIe Ui (OPMHUPOBAHUS  MHPOBO33PEHHS  OOYYAIOIIMXCS  MEKIUCHUTLIMHAPHBIC
(MEeXIIpeIMeTHbIC) OOIIeHAYyYHBIC TOHSATHUS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa U
crenu(puKy METOAOB MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, dHEPTHs,
SIBJICHHE, IIPOIECC, CUCTEMA, HAY4YHBIM (DAKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
Hccrea0BaHue, HaOII0IeHUEe, U3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

VHUBEpCaJdbHbIC y4eOHbIC JIeHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYISTHBHBIC),
obecnieunBaromue GopMUpoBaHHE (YHKIIMOHATBHOW TPAMOTHOCTH W  COLMAIBHOW KOMIICTCHIIUU
oOyuaromuxcs;

CIOCOOHOCTh O0YYarOIIMXCs UCIOIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE
3HAHUS U YHUBEPCAIbHBIC YICOHBIC IEHCTBUS B TIO3HABATEIILHON M COITMAILHOM MPAKTUKE.

MeTtanpeaMeTHbple  PEe3YJIbTATHI OTPAXKAIOT OBJIQJICHHE YHHUBEPCATBHBIMU y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYISATUBHBIMH JICHCTBUSMHU.

OBiajeHne YHHMBEPCAJIbLHBIMU YUeOHBIMHU NM03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a30Bble JIOTHYeCKHE AeiiCTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTHM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTPENIEIATh ILEJN JeATCIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUHU HMX JOCTH)KCHHS, COOTHOCHUTH
PE3yNbTaThI JESATEILHOCTH C MTOCTABIIEHHBIMU LIEISIMU;

WCIOJIb30BaTh MIPH OCBOCHHH 3HAHWN MPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICTSTH XapaKTEpPHBIE
MPU3HAKKA TIOHSITHA W YCTaHABIWBATh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIONIUE TOHSATHS JUIS
OO0BSICHEHHS OTAENBHBIX ()AaKTOB U SIBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABIIMBATh MIPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKTy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE pPACCYXIEHUs (MHIYKTUBHBIC, JEAYKTHBHBIC, I10 AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUUS B PACCMATPUBAEMBIX SBICHUAX, (OPMYITHPOBATH BBIBOJBI U 3aKIIOUYCHHUS;

MPUMEHSTh B TMpOIIECCe MO3HAHUSA, MCIOJNb3yeMble B XMMUU CHMBOJHYECKHE (3HAKOBBIC) MOJENH,
PeoOpa3OBEIBATE MOJICIBHBIC TPEICTABICHUS — XUMHYECKHA 3HAK (CHMBOJI) 3JIEMEHTA, XUMHYECKas
dbopMyIa, ypaBHCHHE XUMHUYCCKOW PEAKIMHM — MPU PEIICHUH yIeOHBIX TMO3HABATEIBHBIX W MPAKTUICCKUX
3a/a4, TMPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIECTB M XUMUYECKUX PEAKITHI.

2) 6a30BbIe HCCJIEN0BATENbCKHE € CTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMHUYCCKUX PCAKITUH;

dbopMynupoBaTh LEAM MU 33Ja4d KCCIEIOBAaHUS, HCIIOJIB30BAaTh MOCTABIEHHBIE U CAMOCTOSITENIHHO
chopMyITHPOBAHHBIE BOMPOCH B KAY€CTBE MHCTPYMEHTA MTO3HAHUS M OCHOBBI JIJIs1 (HOPMUPOBAHUS TUTIOTE3BI
IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

BJIQJICTh HABBIKAMHU CaMOCTOSTEIILHOTO TUIAHUPOBAHUS W MIPOBEJCHHS YICHHYSCKHUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHS HAaOMIOAaTh 3a XOAOM IMIPOIEecca, CAMOCTOSTEIHHO MPOTHO3UPOBATH €ro
pe3ynbrat, QGopMymupoBaTh O00OOIIEHUS W BBIBOJABI OTHOCHUTENBHO JOCTOBEPHOCTH pE3YJIbTaTOB
WCCIIeTIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOICTaHHON padoTe;



IpUOOpETaTh ONBIT YYEHWYECKOH HCCIIeOBATENbCKOM M INPOEKTHOW MEATENIbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOJOB PpEIICHUs INPaKTHYECKUX 3ajad,
IIPUMEHEHHUIO PA3JIMYHBIX METOJOB [IO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATbCSI B pa3IMYHBIX MCTOYHMKAX MH(OpManuu (HayyHO-NOMYJsIpHAs JIUTepaTypa
XMMUYECKOI0 COJEp)KaHUs, CIpaBOYHble HocoOusi, pecypchl MHTepHeTa), aHaIM3MpoBaTh HH(OPMALHIO
pa3NUYHBIX BUAOB H  (GOpPM  TPEICTABICHHS, KPUTUYECKH OLEHHBATh €€ JOCTOBEPHOCTb U
HENIPOTUBOPEUYNBOCTb;

(GbopMyIMpOBaTh 3alpOChl U INPUMEHATh pPa3IM4YHbIE METOJbI NPHU MOUCKE M 0TOOpe MH(popMaluy,
HE00XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

pUOOPETaTh OIMBIT UCIOIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M Pa3IMYHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTHMabHYIO (OpMY MpejacTaBieHus MH(opManuu (cxemsl, rpaduku,
JMarpaMMBbl, TaOJIULbl, PUCYHKHU U JIpyTHe);

UCTOJb30BAaTh HAy4YHBIH S3BIK B KayeCTBE CPEICTBA NIpu paboTe ¢ XMMHUYECKOH HH(pOopmanuei:
MPUMEHSTh MEKIPEAMETHBIC ((PU3NIECKHE U MaTEMAaTHIECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPHI,
HOMEHKJIATYPY;

UCIOJIb30BATh U IIPE0Opa30BbIBATh 3HAKOBO-CHUMBOJIMUYECKHE CPE/ICTBA HATJIATHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH AeHCTBUAMM:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI B XOJ€ AHAJIOTa W/WIIN JUCKYCCHUH, BHICKA3bIBATh
uzaeu, GopMyJIupoBaTh CBOU MPEATI0KEHNUS OTHOCUTEIIBHO BHIMOJIHEHUS MPeJI0KEHHON 3a/jauu;

BBICTYIIaTh ~C  IPE3EHTAUMEN  pe3yNbTaTOB  IIO3HABATEJIBHOM  IEATENBHOCTH, IIOJY4YEHHBIX
CaMOCTOATENIBHO HWJIM COBMECTHO CO CBEPCTHHKAaMU IIPU BBIIOJHEHUHM XUMHYECKOIO JKCIEPHMEHTA,
IIPAKTUYECKON pabOThI 110 UCCIECAOBAHUIO CBOICTB U3y4aeMbIX BEILECTB, Pealu3allyd y4eOHOrO MPOEKTa U
(GbopMynMpOBaTH BBIBOJIBI MO pe3yiabTaTaM MPOBEAEHHBIX MCCIEJOBAHUN MYTEM COINIACOBaHUS MO3MLUN B
Xo7ie 00CyX/1eHusI 1 00OMeHa MHEHHSIMHU.

OBi1aieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAEHCTBUAMM:

CaMOCTOSTENILHO IUIAHUPOBATh U OCYLIECTBIIATH CBOIO MIO3HABATEIIBHYIO JEATECIBHOCTD, ONPEAEIss €€
LeJW M 33aJa4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeAsaraeMblil ajqropuTMm
JeUCTBUI TpU BBIMOJHEHUH Y4eOHBIX M HMCCIEI0BATENbCKUX 3aJad, BbIOMpaTh HauOoisee 3(pQeKTUBHBIHN
CHoc00 MX pelIeHusl ¢ y4ETOM MOJIyYE€HUS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEAKIUIX;

OCYILIECTBIATh CAMOKOHTPOJb CBOEH AEATEILHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

Cc(OPMHPOBAHHOCTh MPEJICTABICHUNA O XMMHUYECKOH COCTABIAIOLIEH €CTECTBEHHO-HAyYHOH KapTHUHBI
MUpA, POJIM XUMHUH B MIO3HAHUU SABJICHUNA MPUPO/IBI, B POPMUPOBAHUY MBIIIJICHUS U KYJIbTYPbI IMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMMOW Jsi pEeHIeHHUs MPAaKTHUYECKUX 3aJad M HKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U TIPUPOTHOMN Cpelie;

BJIQJICHUE CHUCTEMOM XMMMUYECKHX 3HAHMI, KOTOpas BKJIIOYAECT: OCHOBOIIOJIATAIOIINE IOHSITHS
(XMMHUYECKMIl ~ JJIeMEeHT,  aToM, OJJEKTpPOHHas  000JOYKa  aToMa,  MOJIKyJa,  BaJEHTHOCTb,
ANEKTPOOTPHULIATETLHOCTh, XUMUYECKas CBA3b, CTPYKTYpHas popmyna (pa3BEpHyTasi U COKpali€HHas), MOJb,
MOJIIpHasi Macca, MOJISIpPHbIA 00BEM, YIJIepOJIHbIi CKeleT, PyHKIMOHAIbHAs TpyIa, paguKaj, U30Mepus,
M30MEPBI, TOMOJIOTUYECKUIN PsiJl, TOMOJIOTH, YIJIEBOJOPO/bI, KUCIOPOJ M a30TCOJEPIKAIINE COECTUHEHMS,
MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpHs
CTpOeHHUs oprannyeckux BeuectB A. M. byTinepoBa, 3aKOH cOXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,



CUMBOJIMYECKUH A3BIK XUMHUH; MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIME B OCHOBE NOHUMAHUS IPUIMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DAKTOJOTMYECKHE CBEJEHHUS O CBOMCTBAaX, COCTaBe, MOIYYEHHH U
0€30MacHOM HCIIOJIb30BaHUH BaKHEHIIUX OPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU JESTEIHHOCTH
YeJI0BEKA;

c(OPMUPOBAHHOCTh YMEHUH BBISBISTH XapaKTepHbIE MPU3HAKU MOHITHH, YCTaHABIMBATH UX
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MTOHATHS IPU OIIMCAHUU COCTaBa, CTPOCHUS U IPEBPALLICHUM
OPraHNYeCKUX COCIUHECHUM;

c(OpPMHPOBAHHOCTH YMEHUH UCIIOIB30BAaTh XUMUUECKYIO CHMBOJIMKY JJIsl COCTABJICHUS MOJICKYIISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) GOPMYIT OPraHUYECKUX BEIIECTB U YPAaBHEHUN XUMHUYECKUX
peakuuii, N3roTaBIMBaTh MOJAEIIA MOJIEKYJ OPraHUYECKUX BELIECTB IS MIUIFOCTPALMU UX XUMHYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS];

c(OpPMHPOBAHHOCTH YMEHHH yCTAaHABIUBATH IPUHAIC)KHOCTD U3YUYCHHBIX OPTaHUYECKHX BEIIECTB IO
UX COCTaBy M CTPOCHHMIO K OMNPENEIEHHOMY KIACCy/TpyIIe COEIMHEHUH (YIrieBOAOPOAbl, KHUCIOPOI U
a30TcojiepXKalllie COEAMHEHMs, BBICOKOMOJICKYJISAPHBIE COEAMHEHMs), JaBaTb KM Ha3BaHUA IO
cucremarnyeckoir HoMeHknatype (IUPAC), a Taxke NpUBOAWTH TPUBUAIBHBIC HA3BaHUS OTJCIBHBIX
OpPTaHUYECKUX BEIIECTB (ITUIJICH, MPOMNIIICH, alleTHIICH, YTUJICHIJIMKOIIb, TIUIepUH, (peHo, popmanbaerus,
aneTanbJerul, MypaBbUHasi KHCIIOTa, YKCYCHas KHCIIOTa, OJEMHOBAas KHCIIOTa, CTEApPUHOBAs KHUCIOTA,
TIII0K03a, PpyKTO3a, Kpaxmall, IeJIII0103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMPEACIATh BHUIBI XUMHUYECKOW CBS3M B OPTaHUYECKHUX COCAMHEHHSIX
(onuHapHBIE U KpaTHbBIE);

c(hOPMHUPOBAHHOCTh YMEHUS IPUMEHSTH MOJI0XKEHUS TEOPUH CTPOCHUSI OPraHUYECKUX BelecTB A. M.
BytnepoBa anst 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHECHHUS
MAacchl BELIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PUINYECKHE W XHMUYECKHE
CBOMCTBA TUIMHMYHBIX MPEICTABUTENCH PA3TUYHBIX KJIACCOB OPraHUYECKHX BEIIECTB (METaH, 3TaH, STHJICH,
MpOMNWJIeH, aneTuieH, OyraaueH-1,3, mermnOyramueH-1,3, OeH301, METaHON, 3TaHOJ, STUJICHIJIMKOIb,
TIUIEepUH, (EHOJN, aleTadbJern]l, MypaBbHHAs W YKCYCHas KHCJIOTHI, TIIOKO3a, Kpaxmall, HeJUTJI03a,
aMHUHOYKCYCHasl ~KHCJIOTa), WIUIIOCTPUPOBaTh TI'€HETHMUYECKYID CBA3b MEXKIYy HHUMHU YypaBHEHUSMU
COOTBETCTBYIOLINX XUMUYECKUX PEAKIMHA C UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

C(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKHU YIJIEBOAOPOAHOTO ChIpbS (HE(Tb,
MPUPOJHBIN ra3, yrojs), ClIoCOObI UX NMEPEPadOTKH U MPAKTUUYECKOE IPUMEHEHNE POAYKTOB epepaboTKu;

c(OpPMUPOBAHHOCTh YMEHHUM IIPOBOJANUTH BBIYUCIIEHUS 10 XUMUYECKUM YpaBHEHUSM (Macchl, 00bEMa,
KOJINYECTBA CXO/IHOTO BEIIECTBA MJTH MPOIYKTa pEaKI1K 110 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJIHOTO
U3 UCXOJIHBIX BEIECTB MJIM POJYKTOB PEAKLIUN);

c(OpPMUPOBAHHOCTh YMEHHI BIIaJETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOAAX HAYYHOI'O MO3HAHMUA,
UCIOJIb3YEMBIX B XHMMHHU IPU H3YYEHHUU BEIIECTB M XMMHUYECKUX SIBJICHMM (HaONIO/eHUE, W3MEpEeHHeE,
HKCHEPUMEHT, MOJIETMPOBAHNUE), UCIIOJIb30BaTh CUCTEMHbIE XUMUUECKUE 3HAHUS JUId NPUHATHS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHUEM,;

c(hOpMUPOBAHHOCTh YMEHUW COOJIIOAATh TpaBHJIa TOJB30BAHHUS XMMHYECKOW TMOCYyJIOH U
nabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXKe TMpaBWia OOpamIeHHUs C BEIIECTBAMH B COOTBETCTBHUU C
MHCTPYKILHSMH 110 BBIITOTHEHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IJIAHUPOBATH U BBIMOIHATh XUMUYECKUN SKCIEPUMEHT (TpEeBpaIlCHUS
OpPraHMYECKUX BEIIECTB MPU HArpeBaHUU, MOJyYeHUE ITUJIEHA U U3YyUYEHHE €ro CBOMCTB, KaueCTBEHHbIE
peaKiuu OpraHMYecKHX BEIIECTB, JeHaTypalus OelKOB MpPH HarpeBaHUU, LBETHBIE pEaKIMH OEJIKOB) B
COOTBETCTBUM C MpaBWJIaMH TEXHUKH O€30MacHOCTH MpH OOpallleHMH C BellecTBAaMHM U J1a0OpaTOPHBIM
000pyZOBaHUEM, MPEJICTABIATh PE3YNbTaThl XMMUYECKOIO HKCIEpUMEHTa B (opMe 3amucH ypaBHEHH
COOTBETCTBYIOIIUX peakUuil U (OpMYyTUPOBATH BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHATM3UPOBATh XUMUYECKYIO HHPOPMAIHUIO, TOTY4aeMYIO U3
Pa3HbIX UCTOYHUKOB (CcpeacTBa MaccoBoi nHpopManuu, IHTepHET U Ipyrux);



c(hOpMHUPOBAHHOCTh YMEHUH COOJIOIATh TTpaBUjIa SKOJIOTHUECKH 1IeJIeCO00pPa3HOTO MOBEICHUS B OBITY
U TPYIOBOW JAEATETHbHOCTH B LEISAX COXPAHEHUS CBOETO 3JI0OPOBBS M OKpPYXKarolled MpUPOIHON Cpenbl,
OCO3HAaBaTh OMACHOCTh BO3/ICHCTBUS Ha JKUBbIC OPTaHU3MBI OTPEICIEHHBIX OPTaHUYECKHUX BEIECTB, TOHUMAS
cmbica nokaszarens [1JIK, mosicHsITh Ha mpuMepax crmocoObl YMEHBIICHUS U MPEAOTBPAICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

Ui O0y4aromuxcs ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE MPUMEHATh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIIECTB U XUMHUCCKUX SIBJICHUN;

JUTSL CTIETIBIX W CJIA0OBHISANIUX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BATh PEIbeHO-TOUCUHYIO CHCTEMY
o6o3nauennii JI. bpaitnst nis 3anucu XxumMuaeckux (Gopmyi.

11 KJIACC

[IpenMeTHbI€ pe3yNbTaThl OCBOCHUA Kypca «O01as 1 Heopranudeckasi XuMHUsD OTPaXKaroT:

c(OpPMHUPOBAHHOCTH MPEACTABICHHUI: 0 XUMUYECKOW COCTaBISIONICH €CTeCTBEHHO-HAy4YHOH KapTUHBI
MUpA, POJIU XUMHUH B MIO3HAHUHU SIBJICHUN TIPUPOABI, B (OPMUPOBAHUH MBIIUICHUS U KYIbTYPbl JUYHOCTH, €&
(YHKIMOHATBPHONH T'PaMOTHOCTH, HEOOXOIWMOW JUIsl PEUICHHs TNPAKTHUECKUX 337ad U IKOJIOTUYECKH
000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U MPUPOTHON CPEIE;

BJIAJICHUE CUCTEMON XHMHUYECKHMX 3HAaHUM, KOTOpass BKIIOYAET: OCHOBONOJIAraloOlIUe MOHATUS
(XMMHUYECKHUIl AJIEMEHT, aTOM, M30TOI, S-, P-, d- 3JEeKTpOHHbIC OPOUTAIM aTOMOB, MOH, MOJIEKYJIA, MOJIb,
MOJIApDHBIA 00BEM, BaJIEHTHOCTb, 3JEKTPOOTPULIATEIILHOCTb, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b
(xoBasleHTHAsl, MOHHAs, METaJUIMYEeCKasi, BOJOPOJAHAS), KPHUCTAJUIMUECKas pPEIIETKA, TUIBI XUMHUYECKHX
peakluii, pacTBOpP, HIIEKTPOIUTHL, HEIIEKTPOIUTHIL, HIIEKTPOJIUTHYECKAs AMCCOLMALMS, OKHUCIUTENb,
BOCCTAaHOBUTENb, CKOPOCTh XMMHUYECKON DPEaKIMM, XMMHUYECKOE PAaBHOBECUE); TEOPUM U 3aKOHBI (T€OpHus
3JIEKTPOJIUTUYECKON auccourannu, nepuoandyecknii 3akon [[. M. MenaeneeBa, 3aKOH COXpAaHEHUsI MacChl
BEIIECTB, 3aKOH COXPAaHEHUS M TMPEBpAIllEHUs SHEPruH MPU XUMUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH A3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE IOHUMAaHUSI TPUUUHHOCTU U
CHCTEMHOCTH XHMHYECKHX SBJICHUH, ()aKTOJOTHUECKHE CBEJCHHS O CBOMCTBaX, COCTaBe, MOJYYCHHU H
0€30MacHOM HCNOJIb30BaHUH BaXKHEUIINX HEOPraHUUECKHUX BEIIECTB B ObITY M MPAKTHUECKOH AESITeIbHOCTU
YeJI0BEKA;

C(OPMHPOBAHHOCT YMEHHUH BBIABIATH XapaKT€pHbIE IPHU3HAKU IOHATUM, YCTAHABIMBAaTh MX
B3alMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS MPU ONMCAHUM HEOPraHMYECKUX BEIIECTB U UX
IIPEBPAILCHHI;

Cc(OPMHPOBAHHOCTh YMEHHH HCMOIb30BATh XUMHUECKYIO CHUMBOJIHMKY Ui COCTaBiIeHHS (hopMyn
BEIIECTB M YpaBHEHMH XMMUYECKUX peakiuii, cuctemarndeckyto HomeHknarypy (IUPAC) u tpuBuanbHbie
Ha3BaHMsI OTAEJIbHBIX HEOPTaHUYECKUX BEIECTB (YrapHbIil ras, yriaekucibli ra3, aMMHaK, raiéHas u3BecTb,
HeraméHasi U3BeCTh, IUThEBAsI CO/Ia, TUPUT U JIPYTHUE);

c(OPMHPOBAHHOCTh YMEHUI ONpeeNsTh BAICHTHOCTb U CTENIEHb OKUCIIEHUS XUMUYECKUX JIEMEHTOB
B COEJMHEHUSAX pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBA3M (KOBaJIEHTHAs, MOHHAs, MeTaJUIMyecKas,
BOJIOPOJHAs) B COEAMHEHMSIX, THUI KPHUCTAJUIMYECKOM pemETKM KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJISIpHAasi, HOHHAs, METaJUIM4YecKas), XapakTep Cpeapl B BOJHBIX pacTBOpax HEOPraHUYECKUX
COCIUHECHUI;

c(OPMHPOBAHHOCTh YMEHHH YyCTaHABJIMBaTh INPHHAIEKHOCTh HEOPraHMYECKHUX BEUIECTB MO HX
COCTaBY K OMNpENEeNEHHOMY KiacCy/TpymIie COeIMHEHUI (IIPOCThie BEIIeCTBA — METaUIbl U HEMETasllbl,
OKCH/Ibl, OCHOBAHMSI, KUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHUH pPAaCKpBIBaTh CMBICH Nepuoauueckoro 3akoHa JI. M. MenneneeBa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIILYIO, 00BACHUTEIbHYIO M IPOrHOCTUYECKYIO (DYHKIINH;

c(OPMUPOBAHHOCTh YMEHHMHM XapakTepHU30BaTh JJIEKTPOHHOE CTPOEHHUE aTOMOB XHMHUYECKUX
aneMeHToB 1—4 nepuonos Ilepronnueckoi cucremMbl XuMHYeCKUX eMeHToB . 1. MenneneeBa, nucnoyb3ys
HOHATHSA «S-, P-, O-3JIeKTPOHHBIE OPOUTAINY, «IHEPreTUYECKUE YPOBHHY», OOBICHATH 3aKOHOMEPHOCTH



W3MEHEHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB U UX COCIMHEHUH 1o nepuogaM u rpynnam llepuonndeckoi
CHCTEMBI XUMHYECKHX 35ieMeHTOoB JI. Y. Menaeneena;

c(OPMHPOBAHHOCT, YMEHUH XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHYECKHE CBOWCTBA
HEOpPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, IIOJTBEPKIATh CYIIECTBOBAHUE FEHETUUECKOM CBSI3U MEXTY
HEOPraHUYECKHUMH BELIECTBAMU C IOMOIIBIO YPABHEHHUI COOTBETCTBYIOIUX XUMHUECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(UUIUPOBATH XUMHYECKHE PEaKLUU MO PA3JIUYHBIM MPU3HAKAM
(4uCIy M COCTaBY pearupyroufx BEIIECTB, TEMIOBOMY dPPEKTy peaKkiuy, H3MEHEHHUIO CTEIICHEeH OKUCICHHS
3JIEMEHTOB, 00PAaTUMOCTH PEAKLUH, YUACTHIO KaTaIN3aTopa);

c(OPMUPOBAHHOCTh YMEHUH COCTaBJISATh YPAaBHEHHsI pEaKUUN pa3IMYHBIX THUIIOB, TIOJHBIE H
COKpalIEHHbIE YPABHEHUSI PEAKIMIl HOHHOTO OOMEHA, YUUTHIBAsl YCIOBHS, IPU KOTOPBIX ATH PEAKIIUH UTYT
710 KOHII;

c(OPMHPOBAHHOCTh yMEHHUH MPOBOAWUTH PEAKLUH, IOATBEPXKAAIONINE KAueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTraHWYECKUX BEUIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PACKpPbIBATh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIHA
MIOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peaKLuil;

c(OPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIUU OT Pa3IUYHbIX
(bakTOpOB; XapakTep CMENICHUS XUMUYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JEHCTBUS
(npunnun Jle [larense);

c(OPMHPOBAHHOCT, YMEHHH XapaKTEpU30BaTh XHUMHYECKHE MPOIECCH, JIeKAIIUe B OCHOBE
MIPOMBIIIIJICHHOTO MOJIY4YEHHUsI CEPHOM KUCIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTD MPEICTABICHHUI 00
OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUU NMPOBOAUTH BBIUYMCICHUS C WUCIOJIH30BAHUEM MOHATHUS «MacCoBas JOJIS
BELIECTBA B PAaCTBOPE», OOBEMHBIX OTHOILIEHUHN ra3oB IPU XUMHUYECKHX PEaKLMAX, MAacChl BEIIECTBA WU
00BEMa ra30B 10 H3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcCe HIIM 00bEMY OJIHOTO U3 yYaCTBYIOIIUX B pEaKLIUU
BEIIECTB, TEIJIOBOTrO 3 (deKTa peakliuu Ha OCHOBE 3aKOHOB COXPAaHEHHUsS MAacCChl BEIIECTB, MIPEBPAICHUS U
COXPAaHEHUs SHEPIHH;

c(hOPMUPOBAHHOCTh YMEHUM COONIIOAATh TPAaBWJIA TOJIB30BAHMS XMMHYECKOW TMOCYyAOW U
1a00paTOpHBIM O0OpYAOBAaHMEM, a TaKXKe IpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIHUSMU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHI IJIAaHUPOBATh U BBINOJHITH XMMHUYECKUN SKCIEPUMEHT (pa3iokKeHHe
MEPOKCHJIa BOJIOPO/Ia B IPUCYTCTBUH KaTallM3aTopa, OMpPeNelIeHHEe CPpellbl paCTBOPOB BELIECTB C MOMOIIBIO
YHHUBEPCATBHOTO UHIUKATOPA, BIUSHUE PA3NIUYHBIX ()AaKTOPOB HAa CKOPOCTh XMMHYECKOM peaKklu, PeaKIiu
HMOHHOTO 00OMEHa, KaueCTBEHHBIE PEAKIMH Ha CynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS,
pelIeHre YKCIepUMEHTaIbHBIX 33/1a4 1o TeMaM «MeTamisl» U «HemeTanmis») B COOTBETCTBUU C NPaBUIAMU
TEXHUKU 0€30MacHOCTH MpU OOpAIIeHUH C BEIECTBaMU U JJAOOPATOPHBIM 00OPYAOBAHUEM, IPE/ICTABIAThH
pe3yabTaThl XMMHYECKOTO SKCIepUMEHTa B (OopMe 3amuCH YPaBHEHUIH COOTBETCTBYIOIMX peakuuil u
(GbopMyIMpOBAThH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHUI KPUTUYECKH aHAJIM3UPOBATh XUMUYECKYIO HHPOPMAIHUIO, TOJTYIaeMYIO U3
Pa3HbIX UCTOYHUKOB (CpeICcTBa MacCOBOM KOMMYHHUKAIMK, UHTEpHET U IpYyTUX);

c(OPMHPOBAHHOCTH YMEHHI COOIIOIATh TPABUIIA HKOJIOTHUECKH 1IeTIECO00Pa3HOT0 MOBEIEHUS B OBITY
U TPYJOBOW AEATEIBHOCTH B LEISAX COXPAHEHHs CBOErO 3JI0POBbS M OKpPYXKArOIIeW MPUPOIHOMN Cpelbl,
OCO3HaBaTh OMNACHOCTh BO3JECHCTBHUS Ha >KUBbIE OPraHU3MBbl OMPEIEIEHHBIX BELIECTB, MOHHUMAas CMBICI
nokazarenss IIJIK, mosicHATe Ha npumMepax crnocoObl YMEHBIIEHHS W MPEeNIOTBPALEHUS UX BPEIHOIO
BO3/JICHCTBUS HA OPTaHU3M YEJIOBEKA;

Ui 00y4aroMIMXCsl C OrPaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbs: YMEHHE NMPHUMEHATh 3HAHHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XMMHUUYECKUX SIBICHUN;

JUIS CIIENBIX U CJIA0OBUIALIMX OOYYaroMIMXCs: YMEHHE HUCIIOJIb30BaTh PElbeHO-TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaitis 11 3anucu XuMu4eckux GopMyil.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne /i P Kounrpoubusie IIpakruueckue (witpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPraHUYECKOH XUMUH
I1 7 .T
penIMeT OpraHMYeCcKOrd XUMUHU GOPHH BuGmrorexa LOK
1.1 CTPOCHUS OPTaHMUECKUX COSAMHEHUH A. 3 0 0
https://myschool.edu.ru/
M. bytieposa
Htoro no pazneny 3
Pa3znen 2. YrieBoaopoanbl
bu6 OK
2.1 [IpenenbHbIE YTIEBOIOPOIbI — aTKaHBI 2 0 0 h:tlp;I:I;I/(r)rT]\e/I;shIE)[ol.e du.ru/
HenpenenbHbie yrieBogopoOIbl: aIKEeHbI, bubnuotexa [JOK
2.2 6 0 1
AJIKaUEHb], aJTKHHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 A 2 0 0
POMATHICCIHE YIICBOAOPOID! https://myschool.edu.ru/
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1 0 bubnuorexa [JOK
' ux nepepaboTka https://myschool.edu.ru/
Hroro no pasneny 13
Paznen 3. Kuciopoacoaep:kaunue oprannieckue coeJuHeHUst
bubmuorexa [JOK
3.1 C . D 3 0 0
HHPTRL FECHON https://myschool.edu.ru/
Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. bubnnoreka [JOK
3.2 7 0 1
CrnoxHble 3¢upbl https://myschool.edu.ru/
3.3 YrneBoasl 3 1 0 bubmmorexa LOK

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny 13
Pa3znen 4. A3oTcoaepikaniue opraHnyecKkue coeIuHeHus
4.1 Amunbsl. AMUHOKHUCIIOTEL. benku 3 bubmorexa LIOK
https://myschool.edu.ru/
Wroro mo pazneny 3
Pa3znea 5. BbicokoMoJIeKy/JISIPHbIE COeINHEHUS
bubmuoreka [JOK
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 https://myschool.edu.ru/
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus, 10 knace/ Pynsutuc I'.E., ®enpaman @.I'., Akunoneproe obmectBo «M3narensctBo «IIpocBemieHne»

Xummus, 11 xknace/ Pymsutuc I'.E., ®enpaman @.I'., Akiimoneproe obmiectBo «M3aarenberBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

COopHUK 3a/1a4, ypaxHeHUH 1 TecToB 1mo Xxumuu 10 — 11 kmaccoB k yueOnukam I'.E. Pym3utuca, ©.I.
Qenbpamana

Tectsl mo Temam 1o xumuu 10 — 11 knaccoB k yueonukam I'.E. Pynasutuca, @.I'. ®enpamana

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH HUHTEPHET

http://www.chemnet.ru I"azera «Xumus» u caiit as yautens «51 uay Ha ypoK XUMHK»
http://him.1september.ru Equnas xomtekuus LIOP: IIpeameTHas KOIEKIHS « X MU
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaYYHbIE SKCTIEPUMEHTBI: XUMHUsL. KOJUTeKITHsI
Poccwuiickoro 0611e00pa3oBaTe/ibHOTO MopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukdepoBoii
http://www alhimik.ru Bcepoccuiickast onummmaja MKOJIbHUKOB TI0 XUMUN
http://chem.rusolymp.ru Opranuueckast XUMUS: SJIEKTPOHHBINA YICOHUK ISl CPEAHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: 3JIEKTPOHHBIH yIEOHHK
http://www hemi.nsu.ru OTKpbITHINA KOJUIEIK: XUMHUS
http://www.chemistry.ru JlucrannnoHnHasi OTMMITHAIA IO XMMHUH: TEICKOMMYHHKAIIMOHHBINA 00pa30BaTeIbHbIN
HPOEKT
https://lesson.edu.ru/04/10
https://content.edsoo.ru/lab/ - utepakTHBHBIC BUPTYabHBIC Ta0OPATOPHBIE U MPAKTHYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -Xumust (3aHumarebHbIC OMBITHI,

QJICKTPOHHBIC IIJIaKAThI U TCCTBI)


https://lesson.edu.ru/04/10
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