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PABOYAS IPOTPAMMA

yueGHoro npeamera «Xumus. ba3oselii yposenb»

mis obyuarommxces 10-11 knaccos



MHNOACHUTEJIbHASA 3ATIINCKA

OcHOBY TOJIXOJOB K pa3pabOTKe NpUMEpHOH pabouell MporpamMmbl IO XHMHHU, K
OTIpeIeNIeHUI0 O0IIel CTpaTeruy 0OyUeHHsI, BOCHUTAHUS U PAa3BUTHUS O0YYAIOLINXCS CPEACTBAMU
yuebHOro mpenmera «Xwmmusi» s 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBHIIU
koHuentyanpable mojoxeHuss GI'OC OO0 o B3auMOOOYCIOBIEHHOCTH IIENIeH, COJCp KaHHUS,
pe3ynbTaToB 00y4eHUsI U TPeOOBaHUI K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

B cooTBeTCTBMM C JaHHBIMHU TMOJOXEHHUSAMHU MPHUMEpHasi pabodas mporpamma (0a3oBbIi
YPOBEHB): YCTaHABIIUBACT 00s13aTeIbHOE (MHBAPHAHTHOE) IPEAMETHOE COJICpKaHUE, OTPEILISICT
KOJIMYCCTBCHHBIC U KAYCCTBCHHBIC €0 XapaKTCPUCTHUKU HA KAXKAOM ITallC U3YUCHUA NPCAMETA,
IIpeayCMaTpUBacT IIPUHIUIBL CTPYKTYPUPOBAHUA CONEpPKAHUA M PaCIpeNesieHus €ro II0
KJlaccaM, OCHOBHBIM pas3ziejiaM U TeMaM Kypca; JaéT IPUMEPHOE pacrpeieieHue YIeOHbIX YacoB
Imo TEMATUYCCKUM pasaciiaM, PpPCEKOMCHAYET IMPHUMCEPHYIO IIOCICAOBATCIBHOCTE M3YYCHUA
OTACIIBHBIX TEM KypcCa C y‘-IéTOM MCKIIPCAMETHBIX W BHYTPHIIPEAMCTHBIX CB$[3€I\/'I, JIOTUKU
y4eOHOT0 Tpolecca, BO3pACTHBIX 0oco0eHHOoCTeH yuaruxces 10-11 kmaccoB; 7aéT METOANMYECKYIO
MHTEPIPETALMIO LEIe U3ydeHus IIpeAMETa Ha YPOBHE: COBPEMEHHBIX ITPUOPUTETOB B CUCTEME
cpeaHero o0miero o0pa3oBaHus, COACPKATEIFHON XapaKTEPUCTHKH TNIAHUPYEMBIX PE3yIbTaTOB
OCBOEHHMS OCHOBHOM 00pa3oBaTeIbHOM MpOTpaMMBI CpelaHero oOmiero oOpa3oBaHUs
(JINYHOCTHBIX, METANpPEeIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJIOB Y4€OHO-TIO3HABaTEIbHOU
JEeATETBHOCTH YUE€HHKA M0 OCBOCHHUIO COJIepKaHus mpeaMeTa. [1o BceM Ha3BaHHBIM TTO3UIUSAM B
nmporpaMMe CcoOJI0/IeHa TPEEMCTBEHHOCTh ¢ [IpuMepHo#t paboueid mporpamMmoil OCHOBHOTO
obmiero o6pa3oBaHus Mo XUMHUH (I 8-9 Ki1accoB 00pa30BaTENBHBIX OpraHU3AIMM, 0a30BBIN
YPOBEHB).

JlanHasi mporpamMma SIBJISETCS OPUEHTHUPOM JJIsi COCTaBJICHHsS paboyuX Mporpamm,
aBTOPbl  KOTOPBIX ~ MOTYT  MpPEAJOKUTH CBOM  MOAXOA K  CTPYKTYpUPOBaHHUIO U
MOCJIEIOBATEIFHOCTH M3Y4YeHUsSI y4eOHOro marepualia, a TakKe CBOE BHJAEHHE OTHOCHUTEIHHO
BO3MOXHOCTH BbIOOpa BapHaTUBHOM COCTaBISIOUICH COJEp:KaHus MpeAMeTa JOTMOIHUTEIbHO K
00s13aTeIbHOM (MHBApUAHTHOW) YaCTH €T0 COJCPKaAHUS.

OBLIAA XAPAKTEPUCTHUKA YYEBHOT' O TIPEJIMETA «XUMUS»

XuMuyeckoe 00pazoBaHHE, MOJYy4aeMO€ BBIMTYCKHUKAMH CPEAHEH MIKOJbI, SBIIAETCS
HEOTHEMJIEMOI YacThi0 UX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAIOIIMM 3TAallOM pean3aliu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX IIEIIOCTHOM
CUCTEME XUMHUYECKOTO o0pa3oBaHus. DTU LEHHOCTU KAacaloTCs MO3HAHMS 3aKOHOB MPUPOJIBI,
(dbopMHUpOBaHUS MHUPOBO33pEHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkkKe 3KOJIOTHYECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBbI0O U MPUPOAHOU cpene. Peamusyercs
XUMHUYECKOe O0pa30BaHHE YYalIMXCs CpEJHEH IIKOJIBI CpeICcTBaMU Y4eOHOTo mpeaMera
«Xumusi», CoAepKaHHE U TMOCTPOEHHE KOTOPOro OIpeAeieHbl B MporpaMme C y4&Tom
cnenu(puKd HAayKd XUMHH, €€ 3HA4YeHUs B MO3HAHUHM MPUPOJBI U B MaTepUATbHOWU >KU3HU
oOmiecTBa, a TaKke ¢ y4€ToM OOMIMX Leled W MPUHIHUIIOB, XapaKTepU3YyIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTeMBbl cpenHero obmero oOpazoBanusi B Poccuiickoit ®enepanuu. Tak,
Hampumep, Opu (HOopMHUPOBAHUU COAEPKAHUS TMpeAMeTa «XUMHS» YUTEHBI CIEIyIOIINne
MOJIOKEHHS O CreUPUKE U 3HAYCHUN HAYKH XUMUU:

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 pOJib B COBPEMEHHON
[MBUIU3AIIMK, B CO3JaHUM HOBOW 0a3bl MaTepHalbHON KyiabTypbl. OHa BHOCHUT CBOM BKJIaJ
B popMHpoBaHME  PAIMOHATBHOTO HAYYHOTO  MBIIUIEHHS, B  CO3/[aHHE  IEJIOCTHOTO
mpejacTaBieHus 00 OKpYXKarollleM MHUpPE Kak O €JUHCTBE MPUPOJBI M YeJIOBEeKa, KOTOpOe
(dbopMupyeTcss B XUMUU Ha OCHOBE MOHHMAaHHs BEIIECTBEHHOI'O COCTaBa OKPYKAIOILIEr0 MHUPAa,
OCO3HAHUSI B3aUMOCBSI3U MEXIY CTPOCHHMEM BEIIECTB, HX CBOMCTBAMHU U BO3MOXKHBIMU
o0nacTsIMu MPUMEHEHHUS.

TecHo B3auMMOJEWCTBYS C€ JPYTUMH €CTECTBEHHBIMM HAayKaMH, XHMHsS CTaja
HEOTHEMJIEMOW YacThbI0 MHUPOBOUW KYyIbTYpHl, HEOOXOIMUMBIM YCIOBHEM YCIEIIHOTO TpyAa H
KU3HU KaxJoro uieHa oOmiectBa. CoBpeMeHHas XMUMHs Kak HayKa CO3HJaTeNbHasl, KaKk HayKa



BBICOKMX TEXHOJIOTMI HAaIlpaBlieHa Ha PEUICHHE INIOOANBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS
YelIOBEYECTBA — CHIPHEBOM, HSHEPreTHYECKOM, MHINEBOM, 3KOJOTHYECKOW Oe30macHOCTH U
OXpaHbl 3I0POBBSI.

B cootBercTBum ¢ obummu nensimu v npuniunamMu @IOC OO0 coxaepkanue npeaMera
«Xumus» (10-11 xmaccel, 6a30BbIH YPOBEHDb M3y4EHUS) OPUCHTHPOBAHO MPEHMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO  TOJTOTOBKY  OOYYarOIIMUXCS, HEOOXOAWMYID UM I  BBIPAOOTKHU
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOTO BKJIIOYEHMSI B KM3Hb COLMYMA, MPOJOJKEHUS
00pa3oBaHus B pa3IMYHBIX 00IACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapmsiroliuMu  peameTa «XUMHs» SBISIOTCS 0a3oBble Kypcbl — «OpraHuueckas
xumus» 1 «OO0Ias 1 HeopraHudecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUST KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: cHCTEMa 3HAHUM [0 HEOPraHWYECKOW XMMUH (C BKIOUEHUEM
3HAaHUW U3 OOIIEeH XMMHMM) U OpraHndeckoil Xxumuu. @opMUpOBaHUE TAHHOW CHCTEMbI 3HAHUMN
IpU W3YYEHUU NpeaMeTa O00ecleyuBaeT BO3MOXHOCTbh PACCMOTPEHUS BCEro MHOTooOpa3us
BEIIECTB HAa OCHOBE OOIIUX MOHATHUIH, 3aKOHOB U TEOPHI XUMUHU.

CrpykTypa conepkanusi KypcoB — «Opranudeckast xumus» U «OO0I1as 1 HeopraHudeckast
XUMHS» ¢(hOpPMHpPOBaHA B MPOTrpaMME Ha OCHOBE CHUCTEMHOTIO IMOJX0Jla K M3YYEHHUIO y4eOHOTro
MaTtepuanga U o0ycIoBJI€Ha UCTOPUUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha ONPEIeNEHHBIX
TEOPETUYECKUX YPOBHX. Tak, B Kypce OpraHMYecKoil XMMHH BEIIeCTBa pacCMaTpHUBAIOTCS Ha
YpOBHE KJIAaCCHUECKOM TEOPHHM CTPOEHUS OpPraHWYEeCKUX COEIMHEHUH, a TakKe Ha YpOBHE
CTEpPEOXMMUYECKUX U DJIEKTPOHHBIX NPEICTaBIEHUN O cTpoeHuH BemecTB. CBeaeHus o0
M3y4aeMbIX B Kypce BEIeCTBaX MJAl0TCI B Pa3BUTUM — OT YIVIEBOJOPOJOB O CIIOKHBIX
OMOJIOTMYECKH aKTUBHBIX COEAMHEHUH. B Kypce opraHMueckodl XMMHUHU TOJy4arOT pa3BUTHE
chopMUpOBaHHBIE B OCHOBHOM WIKOJIE NEPBOHAYAIbHbBIE MPEICTABICHHUS O XUMUYECKOW CBS3H,
KJIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O
XUMHUYECKON PEaKIUu.

[Tox HOBBIM yrjom 3peHusi B mpeamere «XuMus» 0a30BOTO YpPOBHS paccMaTpUBaeTCA
W3Y4YEHHBI B OCHOBHOM IIIKOJIE TEOPETHYECKHI MaTepuay U (PaKTOJOTHYCCKHUE CBEICHUS O
BEIIECTBAaX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHu4ecKas
XUMUSD» YYalIUMCSl TMPEJOCTAaBISAETCS BO3MOXHOCTb OCO3HAaTh 3HAYEHUE NEPHOIUYECKOTO
3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTMUYECKUX MO3UIUH, IIy0Xe MOHSATh UCTOPUUYECKOE
U3MeHeHue (QYHKIUI 3TOro 3aKoHa — OT 00001aromIeil 10 0OBSICHSIOMIECH U TPOTHO3UPYIOICH.

Enunas cucrema 3HaHUN O BaXKHEHIIMX BEUIECTBAX, UX COCTaBE, CTPOCHUH, CBOKMCTBAaX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsaercs B Kypcax 10 wm 11 KimaccoB anemMeHTaMu  COAEpKaHUSA, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3U XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B I03HABaTEIbHOU U
MPAKTUYECKON JEeSTeNbHOCTH YEeIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAXEHHS K MPOLECCY
TBOpUYECTBA B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOaemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJMHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHOoro mpeameTra « XUMHUs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (JOPMHUPOBAHUE Y
yUYalIuxcss MHUPOBO33PEHUECKON OCHOBBI ISl MOHMMaHUs (puiocoCckux uAeH, TaKUX Kak:
MaTepHalIbHOE €IMHCTBO HEOPraHMYECKOr0 M OPraHn4ecKoro Mupa, oOycIOBICHHOCTbh CBOWCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, MTO3HABAEMOCTb MPHUPOIHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pelieHus] MPOTUBOPEUYMH MEXAYy HOBBIMH (haKTaMU U TEOPETUYECKHUMH TMPEANOCHUIKAMHU,
OCO3HAHHE POJIM XMMHHM B PELICHUH HKOJIOTMYECKHX MpoOsieM, a Takke MpodiieM cOepekeHUs
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHMsI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B mnane pemenust 3amad BOCIUTAHUS, Pa3BUTHUS W COLMATH3ANUN  OOYUYAIOIINXCS
MPUHATBIE TMPOTPaMMOM TMOJXOJbI K ONPEAENECHUI0 COACPXKAHUS W TMOCTPOCHHS IpeaMeTa
MpeIycMaTpuBaT (GOPMUPOBAHUE Y YUAIIUXCS YHUBEPCAIBHBIX YI€OHBIX NEHCTBUI, MMEIOIINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BUJOB JIEITEILHOCTH: pEIIeHus Ipo0ieM, MoKUCKa, aHaIu3a u



o0paboTku wuH(pOpMaIMK, HEOOXOAUMBIX JUIS NPUOOpETEeHHs] OMbITa TMPAKTHYECKON U
HCCIIEA0BATEIBCKON NEATEIBHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B IIO3HAHUU XMMUMU.

HNEJA U3YYEHUSA YYEBHOI'O ITPEJIMETA « XUMMUS»

B npaktuke npenojaBaHus XMMHM Kak B OCHOBHOM, TaKk M B CpPEAHEH ILIKOJIE, IIPH
ONPEJICNICHUN COJAEPIKATEIbHON XapaKTEpUCTUKU LeJied H3ydeHMsl INpeAMETa HarpaBiIeHUEM
MIEPBOCTETIEHHON 3HAYUMOCTH TPAJUIIMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB XMMHUYECKOMH
HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, IPAKTHUECKOMN NESATENIbHOCTH YEJIOBEKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJAbTypbl. C METOAMYECKOW TOYKH 3pPEHUS TaKOU
MOAXO0/1 K OTIPEJENICHUIO LIEeH N3YdeHUs IIpeIMEeTa SIBJSETCS BIOJIHE ONPABIAHHBIM.

CornacHO MaHHOW TOYKE 3pPEHUS TJIaBHBIMH IEISIMU H3y4€HHUS TpeaMera «XuMus» B
CpeIHeil mKoJje Ha 6a30BOM YpOBHE SIBISIOTCS:

- (QopMupoBaHHE CHCTEMBbl XHMHYECKHUX 3HAHUN KaKk Ba)XKHEWIIEH COCTaBISIONICH
€CTECTBEHHO-HAYyYHOM KapTUHBI MHpa, B OCHOBE KOTOpPOM JIeKaT KIIIOYEBbIE IOHATHS,
(dbyHIaMEHTaIbHBIE 3aKOHBI M TEOPUU XUMUHU, OCBOCHHUE SI3bIKA HAYKHU, YCBOCHHE M MOHUMAaHHUE
CYITHOCTHU JIOCTYIHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HaKOMJIEHHE C UCTOpUEl
WX Pa3BUTHUS U CTAHOBJICHUS;

- ¢opMUpOBaHUE U PA3BUTHE MPEJICTABICHUN O HAYYHBIX METOJaX MO3HAHMS BEIIECTB U
XUMUYECKUX PEeaKINil, HEOOXOTUMBIX I MPUOOPETEHUST YMEHHH OPUEHTUPOBATHCS B MHpPE
BEIIECTB W XUMHYECKUX SIBIICHWM, HWMEIOIHUX MECTO B TMPHUPOJE, B TMPAKTHYECKOU U
IMOBCETHEBHOM KM3HU,

- pa3BUTHE yMEHUH U CHOCOOOB JAEATEIbHOCTH, CBSI3aHHBIX C HAONIOJIEHUEM U
OOBSICHEHUEM XHMHUYECKOTO DKCIEPUMEHTA, COOIOIEHUEM TMpaBUil 0€30MacHOTO OOpamieHusl ¢
BEILIECTBAMU.

Hapsiny ¢ aTuMm copepxarenpHas XapakKTEepUCTHKA LENel U 3a7a4 U3y4eHUs! IPEIMETa B
MIpOorpaMMe YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMHU B CUCTEME
obuiero cpeanero oopazoBanusa. CerogHs B MpenojaBaHUU XUMHH B OOJIbLICH CTeTeHN OTAaETCs
MPENNOYTeHNE MPAKTUUYECKOH KOMIIOHEHTE coAepKaHHus OOydeHHUs, OpUEHTHPOBAHHOW Ha
MOATOTOBKY BBIMYCKHHUKA IIKOJBI, BIIAJCIONIETO HE HA0OpOM 3HaHUM, a (YHKIHOHAIbHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHUSIMU aKTUBHOTO TMOJIy4YEHUS! 3HAHUUN U MPUMEHEHHS
UX B PEAIbHOM KU3HHU JUISl PELIEHUS MPAKTUYECKUX 3a/1a4.

B »5TOil CBA3M npu HU3ydyeHUM MnOpeaMera «XHUMHS» JIOMUHHUPYIOIIEE 3HAYEHUE
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

- ajmanTanus OOydYaroIIMXCsl K YCJIOBUSM JWHAMUYHO DPAa3BUBAIOLIETOCS MHDA,
(dbopMHUpOBaHHE HWHTEIJICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY HPHUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalIUsIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM,;

- (¢opmupoBaHue y OOy4aIOUIUXCSA KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIH),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PEUICHUsS MPoOiIeM,
MOMCKa, aHanu3a W o00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETEHUS OIbITa
NEeSATENbHOCTH, KOTOpasi 3aHMMAET BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JI1 OLEHKH C
MO3UIIUI IKOJIOTUYECKOM 06€30MaCHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHUYECKHUX MIPOIIECCOB
Ha OpraHu3M 4YeJIOBEKa U MPUPOJHYIO CPENY;

- pa3BHUTHE MIO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
oOyJarommxcsi: CHocOOHOCTH CaMOCTOSITEIbHO MPHOOpPETaTh HOBbIE 3HAHHUS [0 XHMHU B
COOTBETCTBUH C >KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOIH30BaTh COBPEMEHHbIE HMH(DOPMAITMOHHBIE
TEXHOJIOTUH JJIs TIOMCKA U aHali3a y4eOHOW U HayYHO-MOMYISIpHOH HHPOPMAIIMU XUMHYECKOTO
COJIEP)KAHUS;

- (QopmupoBaHue H pa3BUTHE Y OOYYAIOMIMXCS AacCOLMATUBHOTO M JIOTHYECKOTO
MBIIIJICHHUS, HAOIIOAAaTeIbHOCTH, COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE  0COOEHHO
HEO0OXOIUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U TPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

- BOCIHUTaHUE y OOyJaromwuxcs YOeKIEHHOCTH B TYMaHUCTHUYECKOW HAmpaBICHHOCTH



XAMUHM, €€ BAXHOW pOMM B  PpEIIEHWH T[JIOOANBHBIX MPOOJIeM  palMOHAIBLHOTO
IIPUPOJIOIIOJIL30BaHUS, IOIOJHEHHST JHEPreTUYECKUX PECYpPCOB M COXPAHEHUS IPUPOIHOIO
paBHOBECHS; OCO3HAHHUS HEOOXOJMMOCTH OEpEeKHOTO OTHOWICHHS K TMPHPOJIE U CBOEMY
3/10pPOBbIO, @ TAKXK€ IPUOOPETEHMS OIbITA UCIIOJIb30BAHUS MOJIYYEHHBIX 3HAHUN Ui NPUHATHUS
I'PaMOTHBIX PEIICHUH B CUTYalUsIX, CBA3AHHBIX C XMMUYECKUMHU SIBICHUSAMHU.

Henu u 3agaum u3ydeHus npeaMera «XUMHs MOIYYUIM HOAPOOHYI0 METOAMYECKYIO
HMHTEpIpETalUI0 B paszzaene nporpammsl «IlmaHupyeMsle pe3ylbTaTbl OCBOCHHS IPEAMETay,
Onmaromapst yemy oOecredeHo YETKOE IMPEICTaBICHHE O TOM, KaKHe 3HAHUS U YMEHHS UMEIOT
IIPsIMOE OTHOLIEHHUE K PeaIn3alliid KOHKPETHOM LIENIH.

MECTO YYEBHOTI'O IIPEJIMETA «XUMMUs1» B YYHEBHOM IIVIAHE

B cucreme cpeanero oOrmiero oOpa3zoBanust «XuMUs», U3ydyaeMas Ha 0a30BOM YpOBHE,
MpU3HaHa 00s3aTeIbHbIM YYEOHBIM MPEAMETOM, BXOJSIIMM B COCTaB IMpPEeIMETHOM 00yacTu
«EcTtecTBeHHbIE HAyKn». Y4eOHBIM IJITaHOM Ha €€ n3ydeHue oreesieHo 70 yueOHBIX yacos, 1o 1
yacy B Henemo B 10 u 11 kmaccax coOTBETCTBEHHO. B TemaTnueckoMm IMIaHMPOBAHUM yKa3zaH
pe3epB y4eOHOTO BpEeMEHH, KOTOPOEe PEKOMEHAYETCs ISl Pean3alii aBTOPCKUX IMOJXOI0B MO
WCIIOJIb30BaHUIO Pa3HOOOPa3HBIX (POPM OpraHU3aIMK YIeOHOTO MmpoIiecca.



COJEPKAHUME YYEBHOT' O ITIPE/IMETA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKOH XUMHH

[Ipenmer oprannyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE B MOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKUX BeHIecTB. | omosorus,
nzoMepusi. XUMUYecKas CBSI3b B OPraHU4YECKUX COCUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHmdyeckux  BemiectB.  Homenknarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHBIE METObl U3YYEHUS BELIECTB M UX MPEBPAIICHUN: 03HAKOMIIEHHUE C
oOpa3laMu OpraHWYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE; MOJICIMPOBAHHE MOJIEKYI
OpraHMYeCKUX BELIECTB; HaOJIOJIEHUE M OMNHCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).
Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHWE, TOMOJIOTMYECKHU psiA. MeTraH u 3TaH — mpocrenmune
MIPEJICTAaBUTENIN aJIKaHOB: (pU3MuUecKkre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUN Psil. DTHUIIEH U IIPOMUJIEH — ITPOCTEeUINe
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxanuensl. byranuen-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUITNE XUMHYECKHE
cBOIcTBa (peakius noaumepusanun). [logydeHrne CHHTETHYECKOTO KaydyKa U pEe3HHBI.

AJIKMHBI: COCTaB W OCOOEHHOCTH CTPOEHHWS, TOMOJIOTHYCCKHUU psA. ALETUIIEH —
MPOCTEHINNIA TTPEACTABUTENh aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKHE M XMMUYECKHE CBOMCTBA
(peakuuu ruApUpOBaHUs, ralOreHUPOBAHUS, THAPATAIIUN, TOPEHUS), TOJIyYeHUE U IIPUMEHEHHE.

Apenbl. beHzon: cocraB, crpoeHue, (u3nueckue U XUMHUYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), TMOJYYEHHE W MpUMEHeHue. TOoayolsli cocTaB, CTpOCHHE,
¢buznyueckue U XMMHYECKUE CBOWCTBA (peaKklMy TajJOreHUPOBaHUS U HUTPOBAHUS) MOJy4YEeHUE U
npuMeHeHne. TOKCMYHOCTh apeHOB. ['eHeTmdeckas CBs3b MEXKIy YIVIEBOJOPOJAMH,
MIPUHAUICKAMMH K pa3JIMuHbIM KJlaccaMm.

[Ipupoanbie UCTOYHUKH YriaeBOAOPOa0B. [IpupoaHblil ra3 u nomnyTHble HEQTSIHBIE Ta3bl.
Hebts u e& mpoucxoxaenue. CrnocoObl miepepaOOTKH HE(PTH: MEPEeroHkKa, KPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepaboTKy.

DKCIepUMEHTAIbHbBIE METO/Ibl U3yUEHUS BEIECTB U MX MPEBPALICHUI: 03HAKOMIICHUE C
oOpa3iamu miacTMacc, KaydykoB U pe3uHsbl; kouiekuuu «Hedpte» u «Yronby; MoaenupoBaHue
MOJIEKYJ YTJEBOJOPOJIOB U TaJOr€HONPOU3BOAHBIX; IPOBEIEHHE MPAKTUYECKOH pabOThI:
IIOJIy4YEHUE ITUJIEHA U U3YyUEHHE €r0 CBOMCTB.

Pacuérnble 3amaun

Bbluncnenus mo ypaBHEHHIO XMMMYECKOHW peakuuu (Macchl, 00bEéMa, KOJMYECTBa
HCXOJIHOTO BEIIEeCTBAa WM MPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM MPOJTYKTOB PEAKLIUH).

Kucaopoaconep:xamme oprannyeckie coeANHEHUs!

[IpenenvHble OJHOATOMHBIE CIUPTHL. METaHON M 3TAHOJ: CTPOEHHE, (HU3MUECKHE U
XMMUYECKHE CBOMCTBA (pEaklUMU C aKTUBHBIMU METaJllaMH, TaJOT€HOBOJOPOJAMHU, TOPEHHE),
npuMeHeHne. BogopoiHble CBA3M MEXIy MOJIEKYyJaMHu cupToB. JlelicTBHEe METaHOJIa U dTaHOJIa
Ha OpraHM3M YeJIOBEKa.



MHOroaToMHbI€ CHOUPTHL. OTWICHTJIMKOJIbL W TIUIEPUH: CTPOCHUE, (U3UYECKUE U
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKkus Ha
MHOTOAaTOMHbIE cnupThl). JleiicTBUe Ha opraHu3sM uyenoBeka. [IpuMeHeHue riauuepuHa Hu
STUJICHTJIUKOJIS.

@DeHOoJI: CTPOCHHE MOJICKYIbI, (HU3MUECKHE U XUMHUYECKHE CBOICTBAa. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anbrerunpl U KeToHbl. DopMmanbleruj, aueTalbJeruji: CTpoeHHe, (U3NYECKUE HU
XMUMHMUYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS U BOCCTAaHOBJIEHHUS, Kay€CTBEHHbIE pEaKLUu),
[IOJIy4YE€HUE U IPUMEHEHHE.

AueroH: cTpoeHue, (U3NYECKUE M XMMMUYECKHE CBOWCTBA (pEaKkUMU OKHUCIECHUS H
BOCCTaHOBJICHUS ), [IOJIy4E€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeeNbHble KapOOHOBBIE KUCIOTHl. MypaBbUHas U YKCYCHasi KUCIOTHI:
CTpoeHHue, PU3NYecKre 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, 00IIKE I Kiacca KUCIIOT, PEaKIus
sTepuduKanmum), IMoyyyeHHe u mnpuMeHeHue. CreaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE ACUCTBHE.

CrnosxHble 3¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiacCUpUKAIKS YIIIEBOJI0B (MOHO-, TU- M TIOJIUCAXAPHUIBI).

I'moko3a — mpoctelnnii MoHOcaxapua: 0COOEHHOCTH CTPOEHHUS MOJIEKYJIbI MOJIEKYJIBI,
(dbu3uYecKue U XUMHUYECKHEe CBOMCTBA (B3ammojeicTBue ¢ ruapokcuaom menu(ll), oxucnenue
aMMHMa4YHBIM pacTBOpoM okcuma cepedpa(l), BoccTaHOBIeHHE, OpOKEHHE TJIIOKO3BI),
Hax0XJEeHWE B MpHUpPOJAE, MpUMEHeHHe, Ouojoruueckas poisib. Porocunre3. dpykrosa Kak
M30MEp TIIIOKO3BI.

Caxapo3za — TNpeACTaBUTENb JMCAaXapHIOB, THAPOJIN3, HAXOXKJIEHHUE B TPUPOJE U
MIPUMEHEHHE.

Kpaxman u nemiono3a kak npupoaHbie noimMepbl. CTpoeHHe Kpaxmala U HETI0I03bI.
duznyeckue U XMMHUYECKHUEe CBOIMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIHsI C HOJ0M).

DKCIepUMEHTAIbHBIE METOJIbl M3YyUEHHUsSl BEIIECTB M UX MpPEBpaIleHH: MpPOBEACHUE,
HaOMOJICHNEe W OMMCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaueCTBEHHBIE
peaKiuu OJHOATOMHBIX CIHUPTOB (OKUcIeHHe d3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHBIX
cnupToB (B3ammMojeicTBre rhunepuHa ¢ ruapokcuaoM Mmenu(Il)), ampaernmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l) m rumpoxcumom wmeau(ll), B3ammopeicTBue
KpaxMaja C HOJIOM); IpOBEJEHHUE IPAKTHUYECKONW paldOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnbie 3agaun

Borunicnenuss mo ypaBHEHHIO XMMHMYECKON peaknuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcojep:Kalye opraHnieckue coeJuHeHust

AmuHBL. MeTUIaMHH U aHUJIMH: COCTaB, CTPOeHHUE, (PU3NUECKHEe U XUMUYECKHE CBOWCTBA
(ropeHue, B3aMMOICHCTBUE C BOJION U KHCIOTAMH).

AMMHOKHCIOTBI Kak aM(oOTepHble OpraHudeckue coequHeHus. @Dusnueckue u
XMMUYECKHE CBOWCTBA aMHUHOKUCIOT (Ha npumepe IMuuHa). buonornyeckoe 3HaueHue
aMUHOKHCIOT. [lenTuapl.

benku kak mpupojHbIE BBICOKOMOJEKYISIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTH4YHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBa OEIKOB: TUAPOIU3, ACHATypaIus,
Ka4eCTBEHHBIE PEAKIIUU Ha OEJIKH.

DKcIepUMEHTAIbHbIE METOJIbl U3YYEHMs BELIECTB W MX NpEBpalLleHUi: HaOMI0JIeHUE U
OTIMICaHHE JIEMOHCTPAIMOHHBIX OMBITOB: JEHATypalus OENKOB IMpPU HArpeBaHUH, IIBETHBIC
peakiuu OeIKoB.



BricokomoiieKkyJIsipHbIe COeIMHEeHHS

OcCHOBHbBIE MOHATUS XMMHUU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMED, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3aLUU, CPEIHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — [TOJIMMEPU3aLUs U ITOJIUKOHICHCALIHS.

[Inactmacchl  (MOAMATUIIEH,  MOJIUIIPONUJIEH,  IMOJMBUHWIXIOPUZ,  MOJIMCTHUPOI).
HatypanbHblil ¥ cuHTeTHYECKHE KaydyKu (OyTaaueHOBBIN, XJIOPONPEHOBBIH U HM30IPEHOBBIN).
Bonokna: HaTypanpHble (XJIONOK, HIEPCTh, WIENK), HMCKYCCTBEHHbIE (ALETAaTHOE BOJIOKHO,
BHCKO3a), CHHTETUYECKHUE (KalpOH U JaBCaH).

DKClepUMEHTANIbHBIE METObl M3YYEHHS BELIECTB U UX MPEBPAICHUN: 03HAKOMJICHHUE C
o0pa3aMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNTACTMACC, KAYIYKOB.
MexnpeameTHble CBSI3U

Peanu3zanus MexXnpeaMeTHbIX CBA3€H NMpu U3ydeHUH opraHudeckoi xumuu B 10 kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU I OTJIEJIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSTHS: SBJIEHHE, HAaydyHbIH (akT, THNOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHUE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®usuka: MaTepus, DHEPIus, Macca, aToM, O3JEKTPOH, MOJIEKYNa, JHEpPreTUYECKUi
YpOBEHb, BEILIECTBO, T€JIO0, 00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, (PU3NUYECKHE BEJIMYUHBI U
€IMHHULIBI UX U3MEPEHMUSL.

buonorus: kmnerka, opranusm, 6mocdepa, oOMEH BemeCTB B opraHu3Me, (OTOCHHTE3,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIaeMbIE, TOTUIUBO, PECYPCHI.

TexHosnorus: nuieBble MNPOLYKTHI, OCHOBBI PAIllMOHAJIBHOIO IIMTAHHSA, MOIOIIUE
CPEICTBa, JEKapCTBEHHBIE M KOCMETHMYECKHE IIPEnaparbl, MaTepHajabl U3 HCKYCCTBCHHBIX U
CUHTETHYECKUX BOJIOKOH.

11 KJIACC

Teoperuvyeckne 0OCHOBbI XMMHH

XUMHYECKUH dJIeMEeHT. AToMm. Sapo aroma, H30TOIBL. JIEKTPOHHAs 000JIOYKa.
DHepreTHyeckue ypoBHH, MOIYPOBHH. ATOMHbIC opOHTanu, S-, p-, d-ameMenThl. OCOOEHHOCTH
pacnpeziesieHus: JIEKTPOHOB MO OpOUTAIsIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepmognueckuit 3akoH u llepuoguyeckas cucremMa XUMHUYECKUX  DIIEMEHTOB
J. Y. MenneneeBa. CBsi3p nepuoanyeckoro 3akoHa u [lepmoanueckoid cucTeMbl XUMHUYECKHX
anemeHToB JI. . MenpeneeBa ¢ COBpEMEHHON TEOpHUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyInaM U nepuojiaM. 3HaueHHUE MEPUOIUUECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKash CBSI3b. BUIBI XUMUYECKOW CBSI3M (KOBaJIEHTHAs
HEMoJIApHas U TOJspHasi, MOHHAsA, MeTauinueckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XUMHUYECKON CBsi3U (OOMEHHBIH U JTOHOPHO-aKIEeNTOPHBIN). BomoponHas cBs3b. BaneHTHOCTH.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUcleHns. FIOHbI: KAaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BelllecTBa. THMBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsarue o aucnepcHbIx cucremax. VICTHHHBIE U KOJUIOUIHBIE pacTBOpbl. MaccoBast 10715
BEIIECTBA B PaCTBOPE.

Knaccudukanuss HeopraHWdeckux coeauHeHWil. HomeHknIaTypa HeopraHHYeCKHX
BellecTB. ['eHeTnueckass CBSi3b HEOPraHWYECKHUX BEILECTB, MPUHAMICKANIUX K PA3THUUYHBIM
KJIacCaM.

Xumuyeckas peakuusa. Kmaccudukanuss XUMHYECKUX pEAKIUil B HEOPraHMYECKOW U



OpraHUYECKOM XUMHH. 3aKOH COXpaHEHUsI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPTUU MPU XUMUUYECKUX PEAKIIHSIX.

CkopocTh peakiuy, €€ 3aBHUCUMOCTh OT pa3nu4HbIX (hakTopoB. OOpaTUMBIE PEAKIIHH.
Xumuyeckoe paBHOBecue. DakTOpPbI, BIUSIOINIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpunnun Jle HlaTense.

DnekrponuTudeckas auccounanus. CUIbHbIE U cla0dble AMeKT-poiuThl. Cpena BOIHBIX
pacTBOPOB BENICCTB: KHUCJas, HEUTpasibHas, menodHas. [loHATHE O BOJOPOTHOM IOKa3aTese
(pH) pactBopa. Peakiuu wOHHOrO OOMeHA. [HIPOJIM3 HEOPraHUYECKUX M OPraHUYECKUX
BEILIECTB.

OKHCIIUTENEHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsTHE 00 37eKTposM3e paciijiaBOB U
pacTtBOpoB coJieil. [IpumeHnenne 3ekTpoin3a.

DKCHepUMEHTATBHBIE METOJbI U3YYECHHs BEIECTB M WX MPEBpAIICHUI: JEMOHCTpPAIIHS
tabmui «llepuonuyeckas cucrema xumudeckux snemeHToB JI.M. MenneneeBa»; u3yueHue
MOJIEIe KPUCTAUIMUECKUX peméTok; HaOMI0/IeHHe W ONHCaHUEe JIEMOHCTPAIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B MPHUCYTCTBUU KaTaau3aropa,
OTIpe/ieJIEHUE CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa); MpPOBEJCHHE MpaKkTUYecKol paldoThl «BinusHue pa3zauuHbBIX (AKTOPOB Ha
CKOPOCTh XUMHUUYECKOU PEAKITUM.

Pacuérnble 3agaun

Pacuétel Mo ypaBHEHHSIM XUMHUYECKHX pEAKIUHA, B TOM YHCIE TEPMOXUMHYECCKUE
pacy€Thl, pacUY€THI C UCIOJIb30BAHUEM TTOHSTHS «MAacCOBast J0JIs BEIIECTBAY.
Heopranunueckasi xumus

Hemeramnel. Ilonoxenune HemetaimioB B Ileproaudeckoil cHcTeMe XMMHUYECKUX
anemeHToB JI.MI. MennaeneeBa W OCOOCHHOCTH CTpOEHHUsT aToMOB. (DuU3MUECKHE CBOMCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAUIOB (Ha IPUMEPE KUCIIOpoia, cepbl, hocdopa u yrieposa).

XHWMHUYECKHE CBOMCTBA BAKHEHMIINX HEMETAIOB (TAJIOTEHOB, cephl, a3oTta, (ocdopa,
yriaepoaa U KpeMHHUsSI) U UX COEUHEHHUN (OKCUI0B, KHUCIOPOICOAEPKALINX KHUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpumeHeHne BaKHEUIINX HEMETAIIIOB U UX COCAMHEHU.

Mertamnsl. [lonoxxenue meramnoB B Ilepuonnyeckoil cucreMe XHUMHUYECKUX IJIEMEHTOB
. U. MenneneeBa. OCOOEHHOCTH CTPOCHHMS AJICKTPOHHBIX 000J109eK aTOMOB MeTauioB. Oomue
¢uzuveckue cpoiicTBa MeTauioB. CIIaBBI METALIOB. DJECKTPOXHUMHUYECKUN Pl HAMPSHKEHUN
METaJJIOB.

XHWMHYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATpPHWH, KaJMi, KaJlblUA, MarHui,
ATIOMHUHHM, HUHK, XPOM, KEJIe30, ME/Ib) U UX COCIMHEHUI.

O6mue crnocoObl monyyeHus: MetamuioB. Mertamtyprusi. Kopposust metaminoB. CriocoObl
3aIUThI OT KOppo3uu. [IprMeHnenne MeTamioB B ObITY U TEXHUKE.

DKCIIepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB M WX IMPEBpaIlCHUI: H3IydCHHE
KoJuleKinu «MeTauibl U CIJIaBbl», OOpa3lOB HEMETAJUIOB; PEHICHHE SKCIEePUMEHTAIbHBIX
3ama4; HaONIOJIGHWE W  ONKMCAHWE JEMOHCTPALMOHHBIX M JTAOOPaTOPHBIX  OIBITOB
(B3auMozelicTBUE TUAPOKCHIA ATIOMUHUS C PAcTBOpPAMH KHCIOT U IIEJNOYEH, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnble 3amaun

Pacuérbl Macchl BemecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIHMUYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO U3 yJYacTBYIOIIMX B pEaKIMU BEHIECTB; pacu€Thl Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 1 KA3Hb

Ponp xumum B oOecreueHHWH OKOJOTHYECKOW, OJHEPreTM4ecKOd ¢  MHUIIEeBOU
0€30MacHOCTH, Pa3BUTHH MeAWIHHBI. [loHATHE O HAyYHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MNPUHIUIAX TPOMBIIIJIEHHOTO MOJIYyYEHUS
Ba)KHEHUILINUX BEILIECTB.



UYenoBek B MHUpPE BELIECTB U MAaTEpUAOB: BAKHEWIINE CTPOMUTEIbHBIE MaTEpHAIbL,
KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacku, CTEKJIO, KE€paMMKa, MaTepuabpl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIEC yI00pEHUSI.

XuMHs ¥ 370pOBbE 4YEJOBEKA: MpaBUjIa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENapaToB;
npaBuia 0€30MacHOT0 UCTIOIBb30BaHUS MIPETapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.
MexnpeameTHble CBSI3U

Peanuzanus MeXnpeIMeTHBIX CBSA3EH MPH U3y4eHUHU OOIIel U HEOPTaHNIECKOW XUMHH B
11 xmacce OoCyIIeCTBIISICTCS Yepe3 MCIOJIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHITHA,
TaK U MOHATHUM, SBISIOLUIUXCA CUCTEMHBIMU Il OTJEJIbHBIX MIPEJIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOuiue ecTeCTBEHHO-HAay4yHbIE MOHATUSA: HAy4YHbIM (DakT, rUnoTes3a, 3aKOH, TEOPHs,
aHaJu3,  CHHTE3,  KilacCUpHUKauus,  IMEePUOAMYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®usnka: MaTepus, SHEPrus, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, M30TOI,
PaZvo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIMUUHBI U €IMHULIBI UX U3MEPEHMSI, CKOPOCTb.

buonorus: kierka, OpraHmsM, 3KocHcTeMa, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHU3Me.

['eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnomorus::  XUMHuYecKas  IPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3sIIICTBEHHOE MIPOU3BOJICTBO, nuIieBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pPHaNIOB, AJIEKTPOHHAS MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



INJIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI
JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeIHEro oouero ooOpazoBaHuUs
BbIJIEJIEHBI CIIEYIOIINE COCTABIISIIOIINE:

- OCO3HAHHME 00YYAIOUUMHUCS POCCUNUCKON TPAXKIAHCKON UIACHTUUYHOCTH — FOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHUIO;

- HaJIM4Me MOTUBALIMK K 00Y4YEHHUIO;

- 1IEJICHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOS JIECHUN JTUYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BOM HayKH XUMUU;

- TOTOBHOCTb U CHIOCOOHOCTH 0OY4YaIOLIUXCSI PYKOBOJICTBOBATHCSI B CBOEH JI€ATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, TIPUCYIIMMHU LIETOCTHOM CHCTEME XUMHYECKOTO
o0pazoBaHus;

- HaJM4Me MPaBOCO3HAHUS HKOJIOTUYECKOW KyJIbTYpbl M CIIOCOOHOCTH CTaBUTh LIEJIU U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIndHOCTHBIE pE3yabTaThl OCBOCHHS MpeaMera «XHUMHsS» JOCTUTAIOTCS B €IWHCTBE
y4eOHOW W  BOCHHUTATENBHOW  AesaTenbHOCTH  OpraHu3alii B COOTBETCTBHUU  C
T'YMaHUCTHYECKUMH, COLMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U HJealaMu
POCCHICKOTO TpakJaHCKOTO O0OIecTBa, MPHUHATHIMU B OOIIECTBE HOPMAaMH U IpaBUJIaMU
MOBEJICHUS, CHOCOOCTBYIOIIMMH IpOLIEcCaM CaMOIIO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOIO
CTaHOBJIEHUS JINYHOCTU O0yJarOIINXCS.

B pesynpraTe uW3ydeHHs XUMHH Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs Y
obOyyarorierocst OynyT chopMUPOBaHbI CJIeAYIOIIHE JUYHOCTHbIE Pe3yJIbTAThI:

1) rpaIaHCcKOro BOCIIMTAHUSA |

- 0CO3HAHUS 00YJaIOIMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TPaB U 00s13aHHOCTEH, YBaKECHUS
K 3aKOHY UM MPaBONOPSIKY;

- IPEACTABICHHS O COLMAIBHBIX HOPMAax M IpaBUiIaX MEKINYHOCTHBIX OTHOLIECHUH B
KOJIJIEKTHUBE;

- TOTOBHOCTM K COBMECTHOW TBOPUYECKOW MESITENbHOCTH MPU CO3AAHUU YUEOHBIX
MIPOEKTOB, pEIICHWH Y4eOHBIX U T[O3HABATEIbHBIX 3a]a4, BBIMNOJIHEHUH XUMHYECKHX
JKCIIEPUMEHTOB;

- cnocoOHOCTH MOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHKY W apryMEHTHI
JPYTUX MpU aHAIKU3€ Pa3INYHbIX BUIOB YUeOHOM NS TeNbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

- LIEHHOCTHOTO OTHOUIEHUS K UCTOPUYECKOMY M HAayYHOMY HACJIEIUI0 OTECYECTBEHHOM
XUMUU;

- YB@KEHHUS K IMPOLIECCY TBOPYECTBA B OONACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JOCTIIKEHUS HAyKH €CTh pPe3yNbTaT JJIUTENIbHBIX HaONIOICHUH,
KpPOIOTJIMBBIX IKCIIEPUMEHTAIbHBIX IOMCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

- HMHTEpeca W IO03HABaTEIbHBIX MOTHBOB B MOJYYEHHUH M TOCIEAYIOLIEM aHaIU3e
nHGOpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

- HPAaBCTBEHHOT'O CO3HAHUS, 3THYECKOTO TIOBEICHUS;

- CIOCOOHOCTH OIEHUBATh CHUTYallMH, CBSI3aHHBbIE C XUMHUYECKUMHU SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

- TOTOBHOCTH OIICHMBAaTh CBOE IMOBEJEHHE M IOCTYNKH CBOMX TOBapHILEH € MO3ULUI
HPAaBCTBEHHBIX U NIPAaBOBBIX HOPM U OCO3HAHME MOCIIEACTBUN ITUX IOCTYIKOB;

4) popMuUpOBaHHS KYJbTYPHI 310POBbS:

- TMOHMMaHUs LIEHHOCTEH 3/I0pOBOTO M 0e30MacHOro oOpa3a >KU3HU; HEOOXOIUMOCTH



OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

- coOmro/ieHus mpaBui 06€30MacHOT0 OOpaIeHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHON
KU3HU U B TPYJIOBOU JIEATEIHHOCTH;

- TIOHMMAaHUWs IIEHHOCTH TPaBUJ WHAMBHIYaJTbHOTO W KOJUIEKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJICH; OCO3HAHUS TOCIEACTBUNA U
HETIPUATUS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aTKOTr0Jis, HAPKOTUKOB, KYPEHHS);

5) Tpy10BOro BOCIIUTAHMS:

- KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B Y4Y€OHO-UCCIIEIOBATEIbCKON JESATEIbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHHOCTH;

- YCTaHOBKM HA AaKTHUBHOE Yy4YaCTUE B PEIICHUM TNPAKTUYECKUX 3a/ad COLUAIBHOMN
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

- UHTEpEca K MPAKTHYECKOMY M3yUYeHHUI0 NMpodeccrii pa3uyHOro poja, B TOM YHCIIE Ha
OCHOBE MIPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

- YBOKEHUS K TPYIY, JIOISAM TPYJla U pe3yibTaTam TPYAOBOU EeATETbHOCTH;

- TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIBHOW TpaeKTOpUU OOpa3oBaHMS,
Oynymei mpodeccun u peanzanuu COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 MOTPEOHOCTEH 00IIeCTBA;

6) 3K0JIOrHYecKOro BOCUTAHMS:

- DKOJIOTHYECKH IIeJIECOOOpPa3HOTO0 OTHOMICHHWS K TPUPOJE, KaK HCTOYHUKY
CYyILECTBOBAHUS KU3HU Ha 3eMIIE;

- TIOHWUMaHHUs TJIOOATBHOTO  XapaKTepa  HAKOJIOTHMYECKHX  MpoOJieM,  BIUSHHSI
SKOHOMUYECKHUX TIPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIIMATBHON CPEIbI;

- OCO3HAaHHWS HEOOXOJUMOCTH WCIOJIB30BAHUS JIOCTHKEHUNW XUMHH JJIs PEIICHUS
BOIIPOCOB PALMOHATILHOTO MPHUPOA0NOIB30BaAHUS;

- aKTUBHOTO HEMPUATHUS ACUCTBUIA, MPUHOCSIINX BPEa OKPYXKaIOIIEH TpUpoaHON cpere,
YMEHHSI TIPOrHO3UPOBATh HEOIAroMpUATHBIE 3KOJIOTMUECKHUE IMOCIEACTBUS MPEeINpPUHUMAEMbIX
JNEUCTBUIM U MPEIOTBPAIIATH UX;

- HaJM4usl Pa3BUTOTO SKOJOTHMYECKOTO MBIIUIEHHS, YKOJIOTHMYECKON KyIbTYpbl, OMbITa
NESITENbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA WMH B
M03HABATEIbHON, KOMMYHUKAaTUBHON U COLMATBHON MPAKTHKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMOopoOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

- c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHON MPAKTUKU;

- TOHUMAaHUus CHelU(PUKA XUMHU KaK HayKd, OCO3HaHUA €€ poiau B (HOPMHUPOBAHHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHUpE KaKk O €JUMHCTBE MPHUPOABI M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU M
pelIeHny mpooieM COXpaHeHUsl TPUPOJTHOTO PAaBHOBECHS;

- yOoexaEHHOCTH B 0Cc000I 3HAYMMOCTU XUMUU JUIsl COBPEMEHHOW IUBWIM3AINK: B €€
T'yMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJNM B CO3/JaHUU HOBOW 0a3bl MaTepuaibHON
KYJIBTYpBI, PEHICHUH TI00ATBHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTUS YEJIOBEYECTBA — CHIPHEBO,
SHEPreTHUeCKOM, TMHUIIeBOM H HKOJOTUYECKON Oe30MacHOCTH, B Pa3BUTHH MEAUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M AKOJIOTHUYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

- €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH: IMOHUMAaHHUS CYHIHOCTH METOJOB II03HAHMS,
MCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJIB30BaTh MOJMyYyaeMble 3HAHUS IS
aHalM3a U OOBACHEHUS SIBJICHUU OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUX B HEM H3MEHEHUII;
YMEHHUS JIeNIaTh 000CHOBAHHBIE 3aKIIFOUEHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C LEJbIO MOJIYYEHHUSI 1I0CTOBEPHBIX BHIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITENIFHO HCIONB30BAaTh XUMHUYECKHE 3HAHUS JUIS PElIeHUs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUAX;

- UHTEpeca K MO3HAHUIO U UCCIIE0BATENIbCKOM 1eATEIbHOCTH;



- TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPHIBHOMY 00Opa30BaHMI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHWM 1O XHMHH B COOTBETCTBHUM C JKU3HCHHBIMHU
MOTPEOHOCTAMHU;

- uHTepeca K OCOOEHHOCTSIM Tpyda B pa3lIM4HBIX cdepax MNpodecCHOHATHHOM
JESITEILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yiabTaThl OCBOCHHS Y4EOHOTO NpeaMera «XUMHs) Ha YpOBHE
cpeaHero ooOmiero oOpa3oBaHMs BKIIOYAIOT: 3HAYMMBIE JJIs1 (POPMHPOBAHUS MHUPOBO33PEHUS
o0yJaromuxcs MeXIUCIHUILTHHAPHBIE (MEXIPEAMETHBIE) 00IeHAYYHbIEC TOHSTHUS, OTPAKAIOIINE
LETTOCTHOCTh HAyYHOW KapTUHBI MHpPAa M CHEeUU(PHUKY METOJOB IMO3HAHMS, HUCIOJb3YyEMBIX B
€CTECTBEHHBIX HayKax (MaTepus, BEIEeCTBO, DHEPIHUs, SIBIECHUE, MPOLECC, CUCTEMAa, HAyYHBIH
(dakT, NpPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeOBaHHE, HaOII0JIEHUE,
W3MEPEHHUE, JKCIEPUMEHT W Jp.); YHHBEpCalIbHbIE y4ueOHBIE JCHCTBUA (TMO3HABaTEIbHBIC,
KOMMYHUKATHUBHBIE, PETYIATUBHBIC), oOecneuynBaromue QopMupoBaHue (QyHKIIMOHAIBHON
TPAMOTHOCTH M COIMAJIHLHOM KOMIIETCHIIMH OOYYaroIIuXCs; CIIOCOOHOCTh OOYJaronIuxcs
UCIOJIb30BATh ~ OCBOCHHBIE  MEXAMCUMIUIMHAPHBIE,  MHUPOBO33PEHUECKHWE  3HAHUA U
YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUS B M0O3HABATEIBHON U COLMAIBHOMN MPAKTUKE.

MeranpeaMeTHbIE PE3YNIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HABATEIbHBIMH, KOMMYHUKATUBHBIMHU U PETYJISATHBHBIMU JICUCTBUSMH.

OBJjajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU JeHCTBUSIMU:

1) 6a30BBbIMM JIOTHYECKMMM JeHCTBUSIMM:

- CaMOCTOATENIbHO (OPMYIUPOBATH U AaKTyalIM3UPOBaTh NpPOOJEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

- ONpeAeNsATh LETH NESITeNbHOCTH, 3a/JaBas mapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHUTH PE3YybTAThI AEATEIHLHOCTHU C MIOCTABICHHBIMU IIENISIMU;

- HCIOJIb30BaTh MPU OCBOECHUU 3HAHUM MPUEMBI JJOTUYECKOTO MBIILJICHUS — BBIIEISThH
XapakTepHble TMPU3HAKK TMOHSATHM W YCTaHaBIMBATh MX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHITUS I 00BACHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHUIA;

- BBIOMpAaTh OCHOBAHUA W KPUTEPUU Ui KIAacCU(PUKALMU BEUIECTB M XUMHYECKHUX
peaKIuii;

- YCTaHaBIIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBIICHUSIMU;

- CTpOUTH JIOTMYECKHE paACCYXKJEHHUs (MHIYKTUBHBIC, NEAYKTUBHBIC, IO AaHAJIOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTU UM MPOTUBOPEUYMS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

- IPUMEHATH B MPOIECCE TTO3HAHUS HCIIOJIb3yeMbI€ B XMMHH CHMBOJUYECKHE (3HAKOBBIC)
MOJenu, MpeoOpa3oBbIBATH MOIEIbHBIC MTPEICTABICHHS — XUMUUECKUN 3HAK (CUMBOJI) DJIEMEHTA,
XxuMHuueckas ¢GopMmyna, ypaBHEHHE XMMHUYECKOW peakiuu — TMpU pEHIeHUd Y4eOHBIX
MO3HABATEIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATh Ha3BaHHbIC MOJENBHBIC MPEACTABICHUS
JUIS BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKHUX PEaKIIHii;

2) 02a30BBIMH HCCJIEI0BATEILCKUMHU € CTBUSIMMU:

- BJIa/IETh OCHOBaMH METOJIOB HAYYHOT'O TIO3HAHUS BEILIECTB U XMMUYECKUX PEAKIIHII;

- QopmynupoBaTh LENU U 3aJaud HCCIEIOBAHUS, HCIOIb30BaTh MOCTABIECHHBIE U
CaMOCTOSITENIBHO C(HOPMYTHUPOBAHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI TIO MTPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

- BJAJETh HABBIKAMU CaMOCTOSITEIBHOTO IUIAHUPOBAHUSA U TMPOBEIACHUS YUYEHUYECKHUX
AKCMIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOAaTh 32 XOJIOM MpOIlecca, CaMOCTOSITENEHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (QOopMyIHpOBaThH OOOOIIEHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yNIbTaTOB MCCIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

- TpuoOpeTaTh OMBIT YUYEHWYECKOW HCCIEI0BATENbCKOM M TMPOEKTHON AESITeThHOCTH,



IIPOSIBJIATh CHIOCOOHOCTh M T'OTOBHOCTH K CaMOCTOATEIbHOMY IIOMCKY METOJOB pELICHUs
IIPaKTUYECKUX 33a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [TI03HAHUS;

3) npuémamu padoTsl ¢ nHpoOpManuei:

- OpHEHTHUPOBAThCA B PA3IMYHBIX HMCTOYHUKAX WHPopMaIMu (HAydHO-TIOMYJIpHAas
JUTepaTypa XMMHYECKOTO COJIEpXKaHMs, CHpaBOYHbIE Mocodus, pecypcbl MHTepHera),
aHAJIM3UPOBaTh MH(GOPMALMIO pa3IWYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

- (opMynHupoBaTh 3ampoOChl M NPUMEHSTH pPa3IMYHbIE METOJBl MPH TOUCKE W OTOOpE
nHbOopMaKy, HeOOXOIMMO [T BHITIOJIHEHUS YU4EOHBIX 33/1a4 ONPEACIEHHOTO THTIA;

- IpUOOpEeTaTh OMBIT UCHOJIB30BAHUS UHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUI
U Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

- CaMOCTOATENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpPMY TMpeAcTaBlieHUuss HHGPOpMaLUU
(cxembl, rpaduky, TUarpaMmbl, TaOJUIbI, PUCYHKH U T. I1.);

- HUCIOJIb30BaTh HAy4yHBIH SI3bIK B KAuyeCTBE CPEACTBA NpU paboTe € XUMHUYECKOUN
uHpopmanuen: TPUMEHATh MEXNpeAMETHble ((U3NYecKue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, POpMYIIbI, aOOpeBUATYpPbI, HOMEHKIIATYPY;

- HCTI0JIb30BaTh U MPEeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISAHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH AeliCTBUSIMU:

- 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TEMBI B XOJE€ Juaiora HW/Win
JMCKYCCHUH, BBICKa3bIBaTh HJeH, (OPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEJUI0KEHHON 3a1a4;

- BBICTYNATh C Mpe3eHTallel pe3ylbTaToOB MMO3HABATEIbHON JIEATEIBHOCTH, OTYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMpPU  BBINOJHEHUH XHUMHYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro npoekra M (OpMyIMpOBAaTh BBIBOJBI MO PE3YJIbTaTaM IMPOBEIEHHBIX
UCCIIEIOBAaHUI ITyTEM COTJIaCOBAHMSI MO3ULIMI B X0J1€ 0OCYXKICHUS 1 0OMEHAa MHEHUSMU.

OniaieHNe YHUBEPCAIBbHBIMH PeryJsiTHBHBIMH el CTBUAMH:

- CaMOCTOSATEJIBHO IUIAHUPOBATh U OCYILECTBIIATH CBOIO IMO3HABATEIbHYIO JEATEIbHOCTD,
ompenenss e€ eIy W 3aJadd, KOHTPOJIMPOBATh U MO Mepe HE0OXOAMMOCTH KOPPEKTHPOBATh
IIpe/UlaraéMblii aJIFOPUTM JEHCTBUM IPU BBIIOJHEHUU YYEOHBIX M HCCIIENOBATENbCKUX 3ajad,
BBIOMpaTh Hanbosee F3(h(HEKTUBHBIN CIOCOO UX peIIeHUs ¢ YIETOM MOTYYCHHUST HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKLUAX;

- OCYLIECTBIATh CaMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalIM3a MU
CaMOOLIEHKHU.

INPEIMETHBIE PE3YJ/IbTATbBI

[IpenMeTHbie pe3ynbTaThl OCBOCHUS MPOTPaMMbl CPEAHETO OO0IIero oO0pa3oBaHUS IO
XUMHM Ha 0a30BOM YpPOBHE OPHEHTHPOBAHBI Ha OOecleuyeHHuEe MPEUMYIECTBEHHO
o0mieo0pa3oBaTenbHOM M OOIIEKYIbTYPHONW TMOATOTOBKH oOOy4aromuxcs. OHU  BKJIIOYAIOT:
cnenuduueckue A y4eOHOro mpeaMmera «XUMHUsD HaydHble 3HAHUSA, YMEHUS M CIOCOOBI
JIEVCTBUI TIO OCBOCHUIO, MHTEPIIPETAIMU U MPeoOpa30BaHUIO 3HAHWM, BUBI ACSITEILHOCTU TI0
MOJIYYEHUIO HOBOTO 3HAHHMS M TMPUMEHEHHWIO 3HAHWNM B Pa3MYHBIX YYEOHBIX M peaTbHBIX
KU3HEHHBIX CHUTyallUsX, CBA3aHHBIX C XUMHeW. B mporpamme mnpeaMeTHbie pe3yabTaThl
MIPEACTABJIECHBI 110 TOJaM U3YUEHHUS.

10 KJIACC

[IpenMeTHBIe pe3yapTaThl 0OCBOCHMSI Kypca «OpraHudeckas XMMHUsD» OTPaXaroT:

- ¢(hOpMUPOBAHHOCTH MPEJACTABICHUNA: O XUMHMYECKOH COCTaBIIAIOUICH €CTECTBEHHO-
HAayYHOM KapTHUHBI MHUpPA, POJM XHMHUU B TO3HAHUM SIBICHUH TNPHUPOJBI, B (HOPMUPOBAHUU
MBILIUIEHUS! U KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s



peleHusl MPaKTUYECKUX 3aJad M OSKOJOTUYECKH OOOCHOBAHHOTO OTHOILICHHS K CBOEMY
3JI0pOBBIO U IPUPOIHOI cpere;

- BIIQJICHUE CHUCTEMOW XMMHUYECKHUX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAOIIHE
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, HJIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpami€HHasi), MOJIb, MOJISIpHas Macca, MOJSPHBIH 00BEM, YIJICpOIHBIA  CKEJeT,
GyHKIMOHATBHAS TPYIIA, paguKal, H30MEpHUs, U30MEpbl, TOMOJOTHUYECKHH pSAJ, TOMOJIOTH,
YIIIEBOJOPOIBI, KUCIOPOI- U a30TCOAEPIKAINE COSAMHEHUS, MOHOMED, TOJIMMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCTMHEHNS1); TEOPUH M 3aKOHBI (TEOpHUS CTPOCHUSI OPraHUIECKUX
BemectB A. M. bByrnepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3BIK XUMHH; MHPOBO33PEHYECKHE 3HAHWSA, JISKAIIMEe B OCHOBE MOHUMAaHUS
MPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SIBICHUH, ()aKTOJOTHYECKHE CBEJICHUS O CBOMCTBAX,
CoCTaBe, MOJyYeHUH M O€30TTaCHOM MCTIOIb30BaHUH BAKHEUIITNX OPTaHMYECKUX BEIIECTB B OBITY
Y TIPAaKTUYECKOH MesITeTbHOCTH YeJIOBEKa;

- chOpPMHpPOBAHHOCTh YMEHWH BBIABISATH  XapaKTEpPHbIE TNPHU3HAKA  TOHSITHI,
YCTAaHABJIMBATh WX B3aWMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIONIME ITOHSATHS TPU OIHMCAHUH
COCTaBa, CTPOCHUS U MPEBPAILLCHUN OPraHUYECKUX COEANHEHHIA;

- c(OpMHUPOBAHHOCTh YMEHUH HCIOIB30BATh XUMHUYECKYIO CUMBOJIUKY JUTSI COCTABICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAMIEHHOH) (OPMYII OPTaHUIECKUAX BEIIECTB
Y YpaBHEHHH XMMHYECKHX PEaKIWH; W3TOTABIMBATH MOJEIH MOJIEKYJI OPTaHHYECKUX BEIIECTB
TUTSL WIDTFOCTPAIMY UX XUMHUYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHHUS;

- chOpMHUPOBAaHHOCTh YMEHHH  YCTaHaBIMBATh IPHHAIICKHOCTh  H3yYEHHBIX
OpPraHMYeCKHUX BEIIECTB IO HMX COCTaBy W CTPOCHHIO K ONpEACIEHHOMY KIacCy/Tpyrie
COeIMHEHU N (YyrneBoaopo/sl, KHCIIOPO/I- u a30TcoJepIKaIIne COETMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHNS); 1aBaTh UM Ha3BaHMS MO0 CUCTEMATUYECKOW HOMEHKIIaType
(IUPAC), a Taxke NpUBOIUTH TPUBHUAIbHBIE HA3BaHUS OTICIBHBIX OPraHWYECKUX BEIIECTB
(3TUJeH, TNpONMIIEH, AaUeTH/IeH, OJTUJICHIJIUKONb, IJIHLUEPUH, (EeHOd, (QOopMalIbIeTHI,
alleTanbpJeru]i, MypaBbUHas KHUCJIOTA, YKCYCHas KHUCJIOTAa, OJIEMHOBAs KHUCJIOTAa, CTEApUHOBAs
KHCJIOTA, TJII0K03a, GPYKTO3a, KpaxMall, IeJUTI0JI03a, TIIUIINH);

- c¢(hOpMHUPOBAHHOCTh YMEHHUS OINPEAENATh BUABI XUMHUYECKON CBSI3U B OPraHUYECKUX
coeMHEHUsX (OJIMHAPHbBIE U KPATHBIE);

- cOpPMUPOBAHHOCTb YMEHUS MPUMEHSATH IMOJIOKEHUS TEOPUU CTPOCHHUS OPraHU4YeCKHX
BemecTB A. M. ByriepoBa [uisi 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

- copMHpPOBAaHHOCTh YMEHHUH XapakTepu3OBaTh COCTaB, CTPOEHUE, (U3NYECKHE WU
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMYHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MetaH, STaH, STWJICH, MPONUWJEH, aleTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIMKOIb, TJIMLIEPHH, (EHO, aleTalbIerul, MypaBbHHAs U YKCyCHas
KHUCTIOTBI, TIIOKO3a, Kpaxmal, UeJI003a, aMUHOYKCYCHas KHCJIOTa); WUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKIY HUMU YPaBHEHUSMU COOTBETCTBYIOIIHUX XUMHUYECKUX pEakUui ¢
HCI0JIb30BAHUEM CTPYKTYPHBIX (OPMYII;

- c(hopMUPOBAHHOCTb YMEHHUS XapaKTEepPU30BaTh HCTOYHMKH YIIJIEBOJAOPOJHOTO CHIPhS
(HedTh, MpUPOIHBIN Ta3, Yrosb), CHOCOOBI MX MHEPepabOTKH M MPAKTHUECKOEe NpPUMEHEHUE
MPOIYKTOB NepepaboTKH;

- c¢(hOpMUPOBAHHOCTh YMEHHMH NPOBOJUTH BBIUUCICHHS MO XUMHYECKUM YpaBHEHHIM
(Maccel, 00bE€Ma, KOJMYECTBA HMCXOJHOTO BELIECTBA WJIM NPOJAYKTa PEAKIUU IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIECTB WM MIPOAYKTOB PEAKIINN);

- c(hOpMHUPOBAaHHOCTb YMEHHH BJIAJETh CHUCTEMON 3HAaHUH OO0 OCHOBHBIX MeETOJax
HAy4YHOTO TMO3HAHUS, UCTIONIb3YEMbIX B XUMUH NPH U3YUYEHUH BEUIECTB U XUMHUECKUX SIBICHUMN
(HabmofieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJEIHPOBAHUE), MCIIOJIB30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS JUIS IPUHATHUS PEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIHSIX, CBSI3aHHbBIX
C BEI[ECTBAMU U UX IPUMEHEHHEM;



- cOpPMUPOBAHHOCTh YMEHHI COOJIIO/IATh MPaBHJIA MOJIb30BAHUS XUMHYECKON TOCYIOMH
1 1a00paTopHBIM 000PYIOBAHUEM, a TAKXKE MpaBUiia 0OpaIeHHUs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIMSMH IO BBINOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIIBITOB;

- c(OpPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh W BBIMOJHATH XUMHYECKHH IKCIIEPHMEHT
(mpeBpalleHHsl OPraHUYeCKUX BELIECTB IPU HAarpeBaHUM, MOJIYYEHHE 3TUJIEHA U U3YYEHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEAaKIMM OpPraHMYECKUX BEILIECTB, JE€HATypauus OEJIKOB IpHU
HarpeBaHUH, [IBETHbIE peaKuu OEJIKOB) B COOTBETCTBUU C IPABWJIaMU TEXHUKH 0€30M1aCHOCTU
pyu OOpalIeHuH C BEIIECTBAMH M J1a0OPaTOPHBIM O0OPYIOBAaHHEM, MPEACTABIATH PE3yIbTAThI
XMUMHMUYECKOTO D3KCIepUMEHTa B (OpME 3aluCH YpPaBHEHUH COOTBETCTBYIOIIMX peaKkUuid U
(bopMynHpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

- chopMHUPOBAaHHOCTH YMEHUN KPUTUYECKHA aHAIM3UPOBATh XMMUYECKYIO HH(OpPMAIHIO,
MoJydyaemMyto u3 pasHbix ucrouHukoB (CMU, UnTepHeT u nip.);

- c(opMHpPOBAaHHOCTh YMEHHMH COOIOAaTh IpaBWiIa SKOJIOTMUYECKU IIeJIeCO00pa3HOTo
MOBEACHNUS B OBITY U TPYIOBOH MAEATEIBbHOCTH B LEISX COXPAHEHUS CBOErO 3/I0pOBbA U
OKpY’Karolllell MPUPOIHOM cpesibl; 0CO3HAaBAaTh ONACHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MBbI
ONpeeNIEHHBIX OpPraHMYECKUX BeHIeCTB, MOHMMas cMbici mnokaszarens [1JIK, mosicHATh Ha
IpuMepax crocoObl YMEHBIIEHHs] U NPEJOTBPAIICHUS X BPEIHOTO BO3JECHCTBUS HAa OpraHUu3M
YeJI0BEeKa;

- JUIsl 00Y4aroIIMXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE MPUMEHSAThH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

- IS CIETIBIX U CHa0OBHASIIMX OOYYaIOIMXCS: YMEHHE HCIIOJIb30BaTh peibedHO
TOYEYHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOE€HHUA Kypca «OOmas W HeopraHudecKas XUMHUSD»
OTpaXaroT:

- chOPMHUPOBAHHOCTh TMPEACTABICHUN: O XMMHYECKOW COCTABIISIONICH E€CTECTBEHHO-
HAyYyHOM KapTHHbI MHpa, POJM XUMHUHU B MMO3HAHWM SBJICHUNU MPHUPOAbI, B (OPMUPOBAHUU
MBIILJICHUS. ¥ KYJAbTYpPbl JUYHOCTH, €€ (YHKUHMOHAIBHONW T'PAaMOTHOCTH, HEOOXOAUMOM st
pelIeHHs MPaKTUYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

- BJIaJICHHME CHCTEMOM XMMHUYECKHMX 3HaHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliye
MOHATHS (XMMUYECKHIA JJIEMEHT, aTOM, M30TOI, S-, P-, O-3JIeKTpOHHBIE OPOUTAIN AaTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJIAPHBIA O00BEM, BAJIEHTHOCTh, AJIEKTPOOTPUIATENILHOCTh, CTEMEHb
OKHCIICHHUS, XHMHUYECKass CBS3b (KOBAJCHTHAs, HMOHHAs, MeETaJUIMYecKas, BOJOPOIHA),
KpUCTAJUTMUECKass  peméTka, TUIBI  XUMHYECKUX  pEaKlUud, pacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOJUTHI, SJCKTPOJIUTHYECKAs] ITUCCOLMAIMS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOM peakiny, XUMHUYECKOE PABHOBECUE; TEOPUU U 3aKOHBI (TEOPHSI AIIEKTPOIUTUYECKOM
nucconuanuu, nepuoanueckuit 3akon . . MenneneeBa, 3aKOH COXpaHEHHUSI MacChl BEIECTB,
3aKOH COXPAaHEHUS W MPEBPALICHUS SHEPrHH MPU XUMHUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHM $I3bIK XMMHUH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIlMe B OCHOBE MOHHUMAaHUS
MPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (PaKTOJIOTMUECKUEe CBEACHHUS O CBOMCTBAX,
cocTaBe, MOJIyYEHUH W 0€30MacHOM HCMOJIb30BAHUN BAKHEWIIIMX HEOPTaHWMYECKUX BEIIECTB B
OBITY ¥ IPAKTUYECKON ACATETHHOCTH YEIOBEKA;

- chopMHpOBaHHOCT, YMEHHN  BBIABIATH XapaKTEpHbIE TMPU3HAKH  TOHITHA,
YCTaHABJIMBATh WX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSTHS MPU OMNHUCAHUU
HEOPraHMYECKHUX BEIECTB U UX MPEBPAILICHU;

- cOPMHPOBAHHOCTH YMEHHI HCIOJIE30BAaTh XUMUYECKYIO CUMBOJIUKY JJISI COCTaBJICHUS
dbopMyn BeIIECTB M YPaBHEHHH XUMHYECKHUX pEaKIHUH; CHUCTEMATUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIE HAa3BaHHUS OTACIBHBIX HEOPraHWYECKHX BEIIECTB (yrapHblii ras,
YIJIEKUCTBIN ra3, aMMHUaK, rai€Hasi u3BecThb, HeranéHasi U3BeCTb, MUThEBAs COJA, TUPUT U Ip.);



- c(hopMUPOBAaHHOCTh yMEHHH ONpEAENATh BaJCHTHOCTh M CTENEHb OKUCICHUS
XMMHMUYECKUX DJEMEHTOB B COEAMHEHUAX pA3JIMYHOIO COCTaBa; BHUJ XHUMUYECKOM CBSI3U
(KoBaJlleHTHAsl, MOHHAs, METAJJIMYECKas, BOJOPOIHAs) B COECAUHEHMSX; TUI KPUCTAJUIMUECKOUN
peIIETKY KOHKPETHOTO BELIECTBA (aTOMHAs!, MOJIEKYJIsIpHasi, MOHHAs, METaLInYecKasi); XapakTep
Cpelbl B BOJHBIX paCTBOPaX HEOPraHUUECKUX COEMHEHMUI;

- chopMUPOBAaHHOCTh yMEHHMI YCTAHABJIMBATH MPHHAIICKHOCTh HEOPraHMYECKUX
BEIIECTB 0 MX COCTaBYy K OINpPENeJIEHHOMY KJIACCY/TPyIe COCTUHEHUH (IPOCThIe BEIIECTBA —
MeETaJlJIbl U HEMETaJlJIbl, OKCH/Ibl, OCHOBAHMUSI, KUCIIOThI, aM()OTEPHbIE TUAPOKCHUIbI, COJIH);

- cOpMHpPOBAHHOCTP yMEHHH pACKpbIBaTh CMBICT TEPHUOJUYECKOTO  3aKOHA
JA. W. MengeneeBa W JEMOHCTPHPOBATH €r0 CHCTEMATHU3UPYIOIIYIO, OOBSICHUTEIBHYIO |
MIPOrHOCTUYECKYIO (PYHKUINU;

- Cc(pOpMHUPOBAHHOCTb YMEHHUU XapaKTepU30BaThb JJIEKTPOHHOE CTPOEHHME aTOMOB
XUMHUYECKUX 3JeMeHTOB 1-4 mepuonoB Ileproanueckoil CHUCTEMBl XHUMHMUYECKUX 3JIEMEHTOB
JI. . MenaeneeBa, UCIONB3Ysl MOHITUS «S-, P-, d-3JIEKTPOHHBIC OPOUTAINY, «IHEPIrETUICCKUE
YPOBHUY»; OOBSICHATh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOWCTB XHUMHYECKHX JJIEMEHTOB M HX
COeIMHEHUN Mo nepuoAaM U rpynmnaMm llepuonudeckoil cUCTEMbl XMMUYECKHX 3JIEMEHTOB
. W. MeHnneneesa;

- chopMHPOBAaHHOCTh YMEHHH XapaKkTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYCCKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB pA3IUYHBIX KJIACCOB; IOJTBEPkKAATh CYIIECTBOBAHUE
TeHETUYECKON CBA3M MEXJAy HEOpPraHMYeCKHMHU BElIeCTBaMU C TIOMOINBIO ypaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

- c(OopMHPOBAHHOCTH YMEHUS KJIACCUPHUIMPOBATH XUMUYECKUE PEAKLUU MO Pa3IMYHBIM
npu3HakaM (YMCIy U COCTaBy pEarupyrollMX BELIECTB, TEIIOBOMY 3(QexTy peakuuu,
W3MEHEHMIO CTEIIEHEN OKUCIIEHNUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YYaCTHIO KaTaluu3aTropa);

- C(OPMHPOBAHHOCTb YMEHHUH COCTAaBJIATH YPAaBHEHUS PEAKUUH pPA3IUYHBIX THIIOB;
NIOJIHBIE M COKpAIlEHHBbIE YPaBHEHMs peaklUil MOHHOTO OOMEHa, y4YMThIBas YCIOBHs, IpHU
KOTOPBIX 3TH PEAKLIUU UIYT 10 KOHLA;

- c()OPMHPOBAHHOCTh YMEHHMH NMPOBOAUThH PEAKLMHU, MOATBEP)KJIAIOIINE KauyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHUYECKMX BEIIECTB; pAaclO3HaBaTh OIBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

- c(OPMHUPOBAHHOCTH YMEHU pacKpbIBaTh CYILIHOCTb OKHCIIUTEIIbHO-
BOCCTAHOBMTENBHBIX PEaKI1il TOCPECTBOM COCTABJICHUS HJIEKTPOHHOTO OajlaHCca 3THX peakiuii;

- ¢(hOpMUPOBAHHOCTb YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peakluu
OT pa3IM4HbIX (PAaKTOPOB; XapakTep CMEIIEHUS XMMHUYECKOTO PAaBHOBECUS B 3aBHCUMOCTH OT
BHeIHero Bo3zaciicTBus (npuniuin Jle [llaTensbe);

- chopMUPOBAaHHOCTh YMEHHUH XapaKTepU30BaTh XMMUYECKHE IPOLECCHI, JeKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYE€HUsI CEpHOM KHMCIOThI, aMMHaKa, a Takke c(HOpMUPOBAHHOCTD
npeAcTaBIeHU 00 OOIMIMX HAyYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX IMpoOiieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

- c(OPMHUPOBAHHOCTh YMEHHUH IPOBOJUTH BBIYMCIEHUS C HCIHOJIb30BAHUEM IOHSATHUS
«MaccoBas [0S BEIECTBA B PACTBOPE», OOBbEMHBIX OTHOUIEHUH TIa30B IMPU XUMHUYECKHUX
peaknmsax, Macchl BelecTBAa MM 00bEMaA Tra30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOLIUX B pEakIMM BEIIECTB, TEIUIOBOTO 3(ddekra peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, TPEBPALLICHNS U COXPAHEHUS SHEPTUH;

- chopMUpPOBAaHHOCTH YMEHHUI COOIIOATh MpaBHia MOJIb30BAHUS XUMHUUECKOHM MoCynoi
1 1a00paTOpHBIM 000PYIOBaHUEM, a TaKXKe MpaBuiia OOPALIEHUs C BELIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSIMU T10 BBITIOJTHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

- c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJHATH XUMHUYECKHH IKCIIEPUMEHT
(paznokeHHe NEpOKCHJIa BOAOPOJA B MPHUCYTCTBUM KaTalu3aTopa, OIPEICIIEHUE CpPEJbl
pPacTBOPOB BEIIECTB € MOMOIIbIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKLUH, peaklMM HMOHHOrO OOMEHa, KayeCTBEHHbIC peaklUu Ha
cynbdar-, kapOoHaT- U XJIOPHUJ-AaHUOHBI, HA KaTHOH aMMOHHS; PEIIeHUE HKCIEPUMEHTATbHBIX



3agady mo teMaM «Metamub»y u «HemeTamnbl») B COOTBETCTBMH C MPaBWIIAMH TEXHUKHU
0€30IaCHOCTH MPH 0OpaIlleHNH C BELIECTBAMU U JIAOOPAaTOPHBIM 000PYAOBaHUEM, TIPEACTABIATH
pe3yabTaThl XMMHUYECKOTO SKCIEpUMEHTa B (popMe 3amucH ypaBHEHHUH COOTBETCTBYIOLIMX
peakuuii U GOpPMyYIMPOBATH BBIBOBI HA OCHOBE ATHUX PE3YJIbTATOB;

- chopMHUPOBAaHHOCTH YMEHUH KPUTUYECKH aHAIM3UPOBATh XMUMUYECKYIO0 HH(OpMALHIO,
[oJIy4yaeMyto u3 pa3Hbix ucrouHukos (CMU, UnTepHeT u np.);

- chopMHpPOBAaHHOCTh YMEHHH COONIONATh IMPaBWJIA SKOJOTHUYECKH IIEJIECO00Pa3HOTO
MOBEJICHUsI B OBITYy W TPYJOBOH JEATENPHOCTH B ILEJISIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY’Karolllell MPUPOJHON cpenbl; 0CO3HABaTh ONACHOCTh BO3AEWUCTBUS HA JKHUBBIE OPraHU3MBI
OTIpeNIeNIEHHBIX BEIIECTB, MOHUMass cMbIca mokasarens [1/1K, moscHsATh Ha mpuMepax CriocoObl
YMEHBUICHHS U TIPEJIOTBPAIICHHUS UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M YeJIOBEKa,

- U OOYJarOIIUXCsl C OTPAaHUYCHHBIMHA BO3MOXKHOCTSIMU 3[I0POBBS: YMEHHE TIPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TMTO3HAHMUS BEUIECTB U XUMHUYECKHX SIBICHUH;

- JUIs CIENbIX M cHaboBUIAMIMX OOy4arolMXCs: YMEHHE MCIOJIb30BaTh pelbePHO
TOYEYHYIO cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu XxumMudeckux Gopmyi.



YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI )51 YYEHUKA

1) Xumus. 10 kmacc. YueOnuk. ['abpuensa O.C., OctpoymoB N.I'., CnagkoB C.A.- Mocksa
«[Ipocsemenuer, 2020.
2) Xumus. 1lkmacc. Yuebnuk. IN'abpuensu O.C., OctpoymoB W.I'., CnaakoB C.A.- Mocksa
«[Ipocsemenuer, 2020.

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

I'abpuensu O. C., OctpoymoB W. I'. Hacrompnas kuura yuutens. Xumusa. 10 k I
Metouueckoe nocodue

[Tporpamma kypca xumun aisi 10—11 kiaccoB 0011e00pa3oBaTENbHBIX YUPEKICHUN (aBTOPBI
O. C. T'abpuensn, C. A. Cnankos).
JIOTIOJTHUTEBHBIA CITHUCOK.
1) Xumusa. 10 xin.: KonTponbHble u npoBepouHble paboTel k yueOHuky O. C. I'abpuensna
«Xumust. 10»/ O. C. I'abpuensta — Ipocsemenue, 2020.
2) Xumus. 11 k n.: KonrponpHele U mpoBepouHble paboTel k yueOHUKY O. C. I'abpuensna
«Xumus. 11» / O. C. I'abpuenss, I1. H. bepeskun, A. A. YmakoBa u ap. — M.: [Ipoda, 2015.
3) l'abpuensa O. C., CmupnoBa T. B. Uzydaem xumuto B 11xm», «INEKTPOXUMUYECKAN DSl
HaIpsHKEHUHA METaJUIOBY.

HUDPOBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

* http://www.alhimik.ru. CoBeTsl yunuTent0o XMMUH, CIIPABOYHUK, «Bec€mas Xxumwus», HOBOCTH,
onmummuapl, «KyHCTKamMepay.

* http://www.hij.ru. Xypaan «XumMus 11 >KU3HbY»

* http://chemistry-chemists.com/index.html. DnekTpoHHBIN KypHAT « XUMUKH U XUMHSD)

* http://1september.ru/.

* www.periodictable.ru. COOpHHK cTaTei O XMMHYECKHUX OJJIEMEHTAX, WJUTIOCTPUPOBAHHBIN
OIHMCAaHUEM DKCIICPUMEHTOB.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBanue Koan4yecTBO 4acoB JlaTsi DJIeKTPOHHBbIE
n/n | pasgeaoB uTeM | Becero | KoHTpoJbHbIe IIpakTuyeckue H3Y4YeH (undposbie)
NPorpamMmbl padoThI padoThbI us o0pa3oBaTejibH
ble pecypchl
Pasjen 1. TeopeTnueckue 0CHOBBI OPraHnyeckoil xumuu (44)
Tema 1. Ilpeamer oprannueckoid xumuu. Teopusi XMMUYECKOTO CTPOEHHUSI OPraHUYECKUX COeUHEHNH (4 1)

1 Tema 1. [Ipenmer 4 1 1
OpraHHYecKoit https://lesson.edu.
xumun. Teopust ru/lesson/a9f3d1
XUMHUYECKOTO
CTPOCHHUS
OpraHUYECKUX
COEMHEHUI

Pa3nen 2. YraeBogopoanl (13 u)

2 3 1 https://lesson.edu.
Tema 2. ru/lesson/258ddc0
[IpenenbHble
YTJIEBOIOPOIBI —

AJTKaHBI
Tewma 3. HenpenenbHbIe yTriieBOIOPOIbI: ATIKEHBI, JIKAQJAUCHBI, aKUHbI (10 1)

3 | Tema 3. 10 1 1 https://lesson.edu.
Henpenenbubie ru/lesson/403817
YTJIEBOIOPO/IBI:

AJIKEHBI,
ATKaIMCHBI,
AJIKUHBI
Pasznea 3. Kucaopoacoaepxammue oprannyeckue coequHenus (13 1)

4 | Tema 4. CoupTsl. 3 https://lesson.edu.
denoun ru/lesson/5439c18

5 | Tema 5. 6 2 https://lesson.edu.
AJBIAErUIbL. ru/lesson/8664b3
KapOoHoBbIe
KHCIIOTHI.

CrnoxHble 3¢upbl
Tema 6. YraeBosl (4 u)
6 | Tema 6. YrieBoabl 4 1 https://lesson.edu.
ru/lesson/709ce43
Pa3nen 4. A3oTcoeprkaiiue opranudeckue coeuHeHus (2 1)
7 | Tema 7. AMHHBL ‘ 2 ‘ ‘ https://lesson.edu.



https://lesson.edu.ru/lesson/a9f3d1
https://lesson.edu.ru/lesson/a9f3d1
https://lesson.edu.ru/lesson/258ddc0
https://lesson.edu.ru/lesson/258ddc0
https://lesson.edu.ru/lesson/403817
https://lesson.edu.ru/lesson/403817
https://lesson.edu.ru/lesson/5439c18
https://lesson.edu.ru/lesson/5439c18
https://lesson.edu.ru/lesson/8664b3
https://lesson.edu.ru/lesson/8664b3
https://lesson.edu.ru/lesson/709ce43
https://lesson.edu.ru/lesson/709ce43
https://lesson.edu.ru/lesson/0c608a5

AMHUHOKHUCIIOTHL.
benku

ru/lesson/0c608a5

a3jaeli.

5. BbicOKOMOJIEKYJT

sipHble coequHeHus (34)

33

IlongaTue o
MoJImMepax

https://lesson.edu.

ru/lesson/45hb8

34

[IpakTnueckas
pabota Ne6.
Pacno3naBanue
OpraHUYECKUX
BEIIECTB!
[IIMLEpUHA,
YKCYCHOM
KHCIIOTBI,
HeMpeeNbHbIX
KUPOB, TTIOKO3bI,
Kpaxmajia, OelKoB
B COCTaBe
TTUTICBBIX
MIPOJIyKTOB U
KOCMETHYECKHX
CPEICTB

https://lesson.edu.

ru/lesson/d7681

35

Ypok
pa3BHUBAIOIIETO
KOHTPOJIS 3HAHU.
XHUMUS BOKPYT HAC

https://lesson.edu.

ru/lesson/1600e4a

OBHIEE KOJIMYECTBO YACOB
110 ITPOI'PAMME

35



https://lesson.edu.ru/lesson/0c608a5
https://lesson.edu.ru/lesson/45b8
https://lesson.edu.ru/lesson/45b8
https://lesson.edu.ru/lesson/d7681
https://lesson.edu.ru/lesson/d7681
https://lesson.edu.ru/lesson/1600e4a
https://lesson.edu.ru/lesson/1600e4a

11 KJIACC

n/n

HaunmenoBanue

KoaudecTBo 4acoB

pas/iesioB H TeM
NPOrpaMMblI

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTHYeckue
padoTsI

JlaTsi
H3Y4YeH
us

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibH
ble pecypchl

Pa3nen 1. Teopernueckue ocHoBbI Xumuu (17 )

Tema 1. Ctpoenue aromoB. [lepuonuueckuit 3akon u [lepronnueckas cucreMa XMuMUUECKUX HJIEMEHTOB
J1. 1. Menneneesa (3 4)

1 | Tema 1. CtpoeHue 3 1
aTOMOB. https://lesson.edu.
[epuoanyeckuii ru/lesson/20b1df2
3aKOH U
[Tepnognueckas
cucrema
XUMHUYCCKUX
JJIEMEHTOB .

W. Menpeneena

2 | Tema 2. CtpoeHue 3 https://lesson.edu.
BEIIIECTBA. ru/lesson/2859ec0
Mmuoroo6pasue
BEILIECTB

3 | Tema 3. 11 1 https://lesson.edu.
XuMHUUECKHe ru/lesson/756372
peaKIumn

Pa3znea 2. Heoprannuyeckasi xumus (15 v)

4 | Tema 4. Hemeramnel | 9 2 https://lesson.edu.

ru/lesson/cfb7

5 | Tema 5. Merauib 6 1 1 https://lesson.edu.

ru/lesson/5e33bc3
Paznen 3. Xumusa u ku3Hpb (2 4)

33 | Xumus B 1 https://lesson.edu.
MIPOMBIILICHHOCTH. ru/lesson/f5999
ITpuHIMITEL
XUMHYECKOTO
MTPOM3BOJICTBA

34 | Xumus B ObITY, 1 https://lesson.edu.
CTPOMTENIBCTBE U ru/lesson/acd826
CEIBLCKOM XO3SMCTBE

OBILIEE KOJIMYECTBO YACOB
nourlIPorPAMME 34 3 4



https://lesson.edu.ru/lesson/20b1df2
https://lesson.edu.ru/lesson/20b1df2
https://lesson.edu.ru/lesson/2859ec0
https://lesson.edu.ru/lesson/2859ec0
https://lesson.edu.ru/lesson/756372
https://lesson.edu.ru/lesson/756372
https://lesson.edu.ru/lesson/cfb7
https://lesson.edu.ru/lesson/cfb7
https://lesson.edu.ru/lesson/5e33bc3
https://lesson.edu.ru/lesson/5e33bc3
https://lesson.edu.ru/lesson/f5999
https://lesson.edu.ru/lesson/f5999
https://lesson.edu.ru/lesson/acd826
https://lesson.edu.ru/lesson/acd826
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