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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YPOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpa3zoBanuu B Poccuiickoit @enepanun»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa30BaTEeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpazoBanusa (POIlI COO), mpencrasieHHbIXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmum mpenogaBaHus y4eOHOTO IMpeaMeTa
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

Ha o6a3e wnentpa «Touka pocra» oOecrieumBaercsi peanusanusi 00pa30BaTENbHBIX
MIPOrpaMM €CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOM HaIlpaBJIEHHOCTEW, pa3paboTaHHBIX B
COOTBETCTBUU C TpeOOBaHUSAMHU 3aKOHOJATENbCTBA B cepe oOpa3oBaHHs U C YUYCTOM
pekomenmanuii denepanbHOTO omeparopa ydeOHOro mpeamera «Xumusi». OOpazoBarenbHas
MporpaMmMa Mo3BOJISIET UHTETPUPOBATh PEATU3yEMbIE 3/1€Ch MOAX0/IbI, CTPYKTYPY U COJEpKaHUE
npu opraHuzauuu oOyuyeHuss xumuu B 10—11 kitaccax, BBICTpO€HHOM Ha 0Oasze Ji0o00ro u3
JOCTYIHBIX yueOHO-MeToanueckux komiiekcoB (YMK). Hcnons3oBanue o0opyioBaHus 1IEHTpa
«Touka pocTa» MO3BOJISET CO3/1aTh YCIOBHUS:

® JUTSL pACITUPEHUS COJIEPIKAHHS IIKOJIFHOTO XUMHUYECKOTO 00pa30BaHuS;

® JUTS TIOBBIIICHUS TTO3HABATEIFHON AKTHMBHOCTH OOYYarOIIUXCS B €CTECTBEHHOHAYYHOW
obOnacru;

e Ui pa3BUTHs JIMYHOCTU pebeHKa B Ipoliecce 00ydeHUsi XUMHUH, €ro CIOoCOOHOCTEH,
(GOpMUPOBAHUS U YIOBJIETBOPEHHS COIMATHHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

*uIg paboOThl C OJApPEHHBIMHU IIKOJbHUKAMHU, OPraHU3alMM MX Pa3BUTUSA B Pa3IMUHBIX
o0yacTsax 00pa3oBaTEIbHON, TBOPUECKOHN NeATeabHOCTH. [Ipumenss mudpossie 1adopatopuu Ha
ypOKax XUMHH, YydYalluecss CMOTYT BBINOJHUTh MHOXECTBO JIa0OPaTOpPHBIX paboT W
HKCIEPUMEHTOB 110 MPOTrpaMMe CPEIHEH HIKOJIBI.

OcHOBY MOAXOJ0OB K pa3pabOTKe MNporpaMMmbl MO XUMHM, K OIpPEICICHHIO OOLIei
CTpaTeruy 0OydeHMsl, BOCIMTAHUS U Pa3BUTHUSA OOy4arOLUXCsl CPEACTBAMHU Yy4eOHOIrO IpeaMera
«Xumus» qist 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBHJIM KOHLENTYaldbHbIE MOJOKEHUS
OdI'OC COO o B3aMMOOOYCIOBICHHOCTH II€JIEH, COJCpP)KaHUS, PE3YJbTaTOB OOyYeHHUS U
TpeOOBaHUH K YPOBHIO OJTOTOBKU BBIITYCKHUKOB.

Xummuueckoe oOpa3oBaHME, IOJYy4aeMO€  BBIMYCKHHUKaMH  00l1eo0pa3oBaTeIbHOM
OpraHu3aluM, SBJISETCd HEOThEMJIEMOM 4acTbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBEpILAOLIMM ATAllOM pPEalTHU3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
LIEHHOCTEH, MNPUCYIIUX LEJIOCTHONH CHCTEME XHMHUYECKOro o00pa3oBaHMs. OTH LEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB NPHUPOJIbL, (GOPMUPOBAHMS MHPOBO33PEHMSI M OOLIEH KyabTYpbl
YeJoBeKa, a TaKkKe OHKOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3JI0pPOBBIO U
IpUPOJHOH cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00ydarolUXcs Ha YPOBHE CPEIHETO
oOmiero oOpa3zoBaHMs CpeACTBaMHU ydeOHOro mpeaMera «XUMHA», COJAEpKaHUE U MOCTPOCHUE
KOTOPOI'O OIpeJeNeHbl B IMpOorpaMMe MO XUMHUU C Y4ETOM CHEUU(PHUKH HAyKd XUMHUH, €&
3HAa4YeHHUs B MO3HAHUM MPHUPOJIbI U B MaTEpPHAIbHOM JKU3HU OOIIECTBA, a TAKXKE ¢ y4ETOM OOIIUX
1esied U MPUHLUIOB, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEeHEro 0oO0Iero
oOpasoBanus B Poccuiickoit ®enepannu.

XUMUS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyl0 pojib B COBPEMEHHOM
LUBWIN3ALMY, B CO3JaHUM HOBOW 0a3zbl MaTepHabHON KyabTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMupoBaHHE PAIMOHAIBHOIO HAYYHOTO MBILUIEHUS, B CO3JJaHHUE IEJI0OCTHOTO MPEICTaBICHUS
00 OKpY)XarollleM MUpE KakK O €AWHCTBE MPUPOIBI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUHU
Ha OCHOBE MOHMMAaHMS BEIIECTBEHHOT'O COCTaBa OKPY)KAIOILIEr0 MHpA, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTIMU MPUMEHEHUSL.



TecHo B3auMOAEHCTBYSI € JAPYrMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS cCTaja
HEOTHEMJIEMOH YaCThIO MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpyna M
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHash XUMUSI KaK HayKa CO3HMJATeNbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTM HallpaBlieHa Ha PEUICHHE III0OATbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YelIOBEYECTBA — CHIPHEBOM, HSHEPreTHYECKOM, MHINEBOM, 3KOJOTHYECKOW Oe30TacHOCTH U
OXpaHbl 3/I0POBBSL.

B cootBercTBHM ¢ OOmIMMH LEISIMH M TPHHOANAMH CpenHero oOmiero oOpa3oBaHUs
cozepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHb W3YYEHUS1) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO IHOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAa0OTKM MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIICHIHOTO BKIIIOYCHHS B JKU3HBb COIMYMA,
IIPOJIOJKEHHSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMIOCPEACTBEHHO C XUMUEI.

CocraBisrolmiMH  TpeAMeTa «XUMUs» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xuMus» U «O011as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUs KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HaHUM M0 HEOPraHUYECKOW XMUMHH (C BKIIOUEHUEM
3HAaHUW U3 OOIIEel XMMHMM) U OpraHndyeckol xumuu. @opMUPOBaHUE TAHHOW CHCTEMbI 3HAHUMN
IpU W3YYEHHUU NpeaMeTa O00ecleyuBaeT BO3MOXHOCTbh PACCMOTPEHUS BCEr0 MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHSATHH, 3aKOHOB ¥ TEOPHIA XUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas XxuMusi» U «O01Ias 1 HeopraHudeckast
XUMHs» chOpMHUpOBaHa B MpOTpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOIO MOJX0Ja K M3YYEHHUIO
yueOHOro Mmarepuasa U OO0YCJIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OTpEeNeNEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKON XHWMHHU BeEUIECTBa
paccMaTpuBalOTCA Ha YpOBHE KJIACCHUYECKON TEOPHH CTPOEHUS OPraHMYEeCKHX COEIMHEHUi, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX U IJIEKTPOHHBIX MPEICTaBIECHUI O CTPOCHUU BELIECTB.
CBeneHus 00 M3y4aeMbIX B Kypce BELIECTBaxX JAIOTCS B PA3BUTUU — OT YIVIEBOAOPOAOB [0
CJIO)KHBIX OHMOJIOTMYECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHm4eckol XMMHHU IMOJIy4aroT
pazBuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIero oOpa3oBaHHS IEPBOHAaYaIbHbBIC
IPEJCTABICHHUS O XUMUYECKOH CBA3H, KIACCU(PUKALIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIINH.

Ilon HOBBIM yrjoM 3peHust B mpeaMere «XuMuUs» 0a30BOr0 ypOBHS pPaccMaTpHBAETCS
U3yYEHHbI Ha YpPOBHE OCHOBHOIO o0Omiero oOpa3oBaHUs TEOPETUYECKUH MaTrepuan |
(aKTOJIOrMYECKUE CBEJICHUS O BELECTBaX M XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHu4yecKkas XUMUs» OOy4aroIUMCs MPEIOCTaBISAETCs BO3MOKHOCTh OCO3HATh
3HaYeHHUE IEePUOJUYECKOro 3aKOHAa C OOLIETEOPETHUYECKHMX M METOIO0JOIMYECKMX IO3MLUH,
riyoke MOHATh HCTOPUYECKOE H3MEHEHHe (YHKUMH 3TOro 3akoHa — OT oOoOmiaromed 1o
0OBACHSIONIEH U IPOTHO3UPYIOICH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHHH, a TAK)KE O XUMHUUYECKUX PEAKLHAX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX MPOTEKaHUS
nononsserca B Kypcax 10 wm 11 KimaccoB 2ieMEHTaMM — COJEP)KaHUS, HMMEIOIUMU
KYJbTYpPOJIOTHYECKUH M TNPHUKIATHOW Xapakrep. OTH 3HAHUSA CHOCOOCTBYIOT MOHUMAaHMIO
B3aMMOCBSI3M XMMHMM C JPYrMMH HayKaMH, pacKpbIBalOT €€ pojb B IIO3HABAaTEIbHOM U
IIPAKTUYECKON JAEATEIIbHOCTU 4YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHsI K IPOLIECCY
TBOpYECTBA B O0JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUHA XUMHMH, TOMOTAIOT BBIMTYCKHHUKY
OPUEHTUPOBATHCSI B OOLIECTBEHHO M JIMUHOCTHO 3HAYUMBIX MpoOsieMax, CBA3aHHBIX C XMMMEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHATh €€ JUIs MONOJIHEHUs 3HAHUM, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAIIBHBIX MCCIIEJOBATENbCKUX 3ahad. B meiaom coxepkanue
yueOHOoTro npeamera « XUMHs» JaHHOTO YPOBHS M3Y4EHHUS OPHEHTHPOBAHO Ha (popMupoBaHHE Y
oOyJaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHMMaHUS (PUIOCOPCKUX HIEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHMYECKOT0 U OPraHWYeCcKOro MHupa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, MI03HABAEMOCTh IIPUPOIHBIX SIBIEHUHN MYyTEM IKCIIEPUMEHTA
U pelieHus] NPOTUBOPEUYMA MEXAy HOBBIMH (akTaMH M TEOPETUUYECKUMHU MPEINOCHIIKAMH,



OCO3HAHHME POJM XMMHUH B PEIICHUH KOJOTMYECKHX MpoOsieM, a Takke mpodiieM cOepekeHust
SHEPTETUYECKUX PECYPCOB, CHIPhS, CO3AaHUS HOBBIX TEXHOJIOTUN I MAaTEpHAJIOB.

B mnnane pemieHust 3amad  BOCHHUTAHUS, PA3BUTUS U COLMAIHM3ALMU OOYYaIOIIUXCS
NPUHATBIE TPOTPAMMON O XHMHUHU TOAXOABI K ONPEACICHHUIO COJEPKAHHS W TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (OPMHPOBAHUE YHHBEPCAIbHBIX yYeOHBIX NEHCTBHUN, MMEIOIIUX
0a30Bo€ 3HAUEHHE JUTS PA3IMYHBIX BUJOB JIEITEILHOCTH: PEHICHUs Ipo0iIeM, MONCKa, aHaIu3a U
o0Opabotkn wuH(pOpMaIMK, HEOOXOAMMBIX JUIS NPUOOPETEHHs] OMbITa TNPAKTHYECKON U
MCCIIEI0BATENILCKOM NEesITeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke npemnoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
HAa ypOBHE cpeaHero oOmero oOpa3oBaHWs, TpU  ONPEACICHUU  COJACP)KATEIbHOU
XapaKTepUCTUKHU IeNIell W3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HAETCS (QOPMHUpOBAHME OCHOB XHMHUYECKOM HayKHm Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW JMEATEIIbHOCTH YelOBeKa MW KaK OIHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C METOJMYECKON TOYKM 3pEHHS TaKOW TMOAXOJ K
OTIpENICJICHUIO TIeTICH N3YUeHHsI IPEIMETA SBIISICTCS BIIOJIHE OMPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMHU IEISIMH M3Y4YEeHHUsS NpenMmera «XuMHsS» Ha
6a3oBoM ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAaHHE CHCTEMBbl XHUMUYECKHX 3HAHMA KaK BaXKHEHUINEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpPa, B OCHOBE KOTOPOM JIeXKAT KITFOUEBBIC MOHSTHS,
(yHIaMEHTAJIbHBIE 3aKOHBI M TEOPHUH XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHE CYITHOCTH JOCTYIMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAaX MO3HAHUS BEIIECTB U
XMUMHUYECKUX PeaKIuii, HeOOXOIUMBIX Uil IPUOOPETEHUS] YMEHUI OpUEHTUPOBATHCS B
MHpE BEIIECTB U XUMHUYECKUX SIBJICHUH, UIMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKON U
MMOBCEIHEBHOMN JKU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB [EATENBHOCTH, CBA3aHHBIX C HaONIOJEHUEM U
OOBSICHCHHEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOJIEHHEM TIpaBWJI 0O€30MacHOTro
00OpaleHus ¢ BeeCTBAMH.

Hapsiny c atuM, copepkarenpHas XapakTepUCTUKa LieJe U 3a7ay U3y4yeHus MpeaMera B
MporpaMMe MO XUMHUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMH IPUOPUTETAMHU
B cHCTeMe cpeaHero oomiero obOpaszoBanus. CerofHss B NpENoJaBaHUU XUMHUHU B OoJblIei
CTENeHH OTAAETCS NPEANOYTECHHE MPAKTUUYECKOW KOMIIOHEHTE CcoJepKaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeIbHON — OpraHu3alluy,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON IPaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHUSIMH aKTUBHOTO TOJYYEHHUS 3HAHUHM M MPUMEHEHUS UX B PEANbHOMW >KM3HU JJISl PElIeHUs
MPAKTUYECKUX 3aa4.

B cBsa3u ¢ oTUM mpH M3ydeHMHM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKUe IENIU U 3a]]auu, KaK:

ajanrtanus  0oOydaloluxcsi K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIIBHOMY HPHUHATHIO TPaMOTHBIX PpEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

¢dopmupoBaHue y OOYyYarOIUXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE /ISl Pa3IMYHbIX BUJIOB JESATEIBHOCTH: PELIeHUs Ipoliem,
MOMCKA, aHalu3a M 00paboTKM HUHPOpPMALMHU, HEOOXOTUMBIX JUIsI MNPUOOPETEHHs OIbITa
JEATeNbHOCTH, KOTOpasi 3aHMMAeT Ba)KHOE MECTO B TMO3HAHUM XMMUH, a TaKXkKe I OLECHKH C
MO3UIMHA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOIHYIO Cpeny;



Pa3BUTHUC NTO3HABATCIIBHBIX MHTCPECOB, MHTCIIJICKTYAJIbHBIX U TBOPYCCKUX crnocoOHocTEl
oOyJaromuxcs: CHOCOOHOCTH CaMOCTOSITEbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHHU B
COOTBCTCTBHUU C ) KU3HCHHBIMU HOTpe6HOCT$IMI/I, HCII0JIb30BaTh COBPEMCHHBIC I/IH(l)OpMaLII/IOHHBIe
TEXHOJIOTUH JUTS TIOMCKA M aHAIK3a y4eOHOM M HayYHO-MIOMYISIPHON HHPOPMALIMH XUMUYECKOTO
COJIepKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIUATHBHOTO M JIOTUYSCKOTO MBITIUICHUS,
HAOIIOIAaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIe OCOOCHHO HEOOXOIMMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMECHTA,

BOCIIMTaHUE Yy OOyJaomuxcs YOeKIEHHOCTH B TYMaHHUCTHYECKOW HAIpPaBICHHOCTH
XAMUHM, ©€ BAXHOH pOJMM B  PEHICHWH TJIOOANBHBIX MPOOJIEM  panrOHAIBLHOTO
[IPUPOAOIIOJIE30BAHNS, IIONOIHEHHUS DHEPreTUYECKUX PECYpPCOB U COXPAHEHUSA IPUPOIHOIO
paBHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OEpEKHOTO OTHONICHHS K TPUPOAEC U CBOEMY
300POBBIO, @ TAKKEC HpI/I06p€T€HI/I$[ OIIbITa MCIIOJIb30BAHUS IMOJTYUCHHBIX 3HAHWUHN AJId IPUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

B yueGHOM mmane cpemHero oOmiero oOpa3oBaHusl mpeaMer «XuMus» 0a30BOr0 YpOBHsI
BXOJIUT B COCTaB MPeIMETHOMN o0nacTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kiacce — 34 yaca (1 yac B Hexmeno), B 11
knacce — 34 vaca (1 gac B Hezemio).

COJAEPXAHUE OBYUYEHMUSA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMUU

[Ipeamer opraHnyeckoi XMMHUU: €€ BO3SHUKHOBEHHE, PA3BUTHE W 3HAUYECHHUE B INOJIYYECHHUH
HOBBIX BEIIIECTB U MaTepuaioB. Teopus CTpoeHHs OpraHndeckux coequuennii A. M. bytneposa,
e€ OocHOBHBIE TMoyokeHUA. CTpykTypHble (OPMYIbI OpPraHUYECKUX BellecTB. ['omosorus,
n3oMepust. XUMHYECKas CBA3b B OPraHUYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kinaccudukanuu  opraHudeckux  BemlecTB.  Homenkiartypa
OpraHMYECKUX COEOUHEHHH (cucTeMaTuyeckas) W TPHUBHAJIbHbIE HAa3BaHUS BaXKHEHIIHNX
MPEACTABUTENEHN KJIACCOB OPraHMYECKUX BEILIECTB.

OKCIEepUMEHTAIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHMYecKuX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJICIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIIECTB, HAONIOJIEHWE ¢ ONHCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALIEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHu! (IJIaBjieHre, OOYTIIMBAaHUE U TOPEHHUE).

YraeBoaopoanl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH pAn. MeTaH M 3TaH — mpocTeiine
MPEJICTABUTENM alIKaHOB: (PHU3MYECKHEe M XUMHYECKHE CBOWCTBA (peakiuH 3aMelleHus |
TOpPEHUs ), HaX0X/IeHHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJNKeHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAZl. DTWIEH U MPONWIEH — MPOCTEHIINE
NPEJCTaBUTENIN aJIKEHOB: (M3MYECKHEe M XUMHUUYECKHE CBOMCTBa (peakuMu THIpUPOBAHUS,
rajloreHUpPOBaHUS, THAPATALIUH, OKUCICHHS U TIOJIMMEpU3allu1), MOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MetmnOyraaues-1,3: ctpoeHue, BaKHEHIINE XUMHYECKUE
cBoiicTBa (peakuus noaumepusanun). [loydeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psi. ALETWIeH —
MPOCTEHIINI MpeACTaBUTENh ATKHMHOB: COCTaB, CTPOCHME, (PU3NYEeCKre U XUMHUECKUE CBOMCTBA
(peakuny ruIpupoBaHus, rajloreHUpOBaHUs, UApaTalliy, TOPEHH), IOJYyIEHUE U IPUMEHEHHE.



Apensbl. benzon: cocrtaB, cTpoeHHE, (HU3MUECKHE M XHMHUYECKHE CBOWCTBA (peaKkuuu
raJIOTEHUPOBAHUS. M HUTPOBAHM), MOJIYYEHUE U NPUMEHEHHE. 10myon: cocmas, cmpoeHue,
Quzuueckue u Xumuyeckue ceolucmea (peakyuu 2ai02eHupo8anus U HUMpOBanus), noayieHue u
npumeHnenue. TOKCHYHOCTb apeHOB. [l'eHeTuueckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUIEKAITUMU K Pa3JIMYHbIM KJIaccaM.

[IpupoHBIE UCTOYHHUKH YTIEBOJIOPOJOB. [IpuponHBIN ra3 U MONMyTHBIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnaenue. CrocoObl mepepaboTki HE(TH: TEperoHKa, KpPEKUHT
(TepMHUECKHH, KaTaTUTHYECKH ), upom3. [IpoaykTsl mepepaboTku He(PTH, UX TPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbIN yroib ¥ MPOIyKThl €ro nepepaboTKu.

DKClepUMEHTAJIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MPEBpAlllEHUIl: 03HAKOMJICHHE C
o0pa3maMu MmIacTMacc, KaydyKoB U pe3uHsbl, Kojutekiuu «Hedte» u «YTomby, MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJIOB M TaJOr€HONPOU3BOJAHBIX, IPOBEACHUE MNPAKTUYECKON pabOThI:
MOJIy4Y€HHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnble 3a1aum.

Bbrunicnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, o0ObEMa, KOJUYECTBA
HCXOJHOTO BElIecTBa WJIM NPOAYKTAa pPEaKIMHU IO HW3BECTHBIM Macce, 00BbEMY, KOJNYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WM MPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJ: CTpPOEHHUE, (U3NYECKUe U
XMMHUYECKHUE CBOWCTBA (pEakUUu C aKTUBHBIMU MeETaJlJIaMH, T'aJJOT€HOBOJOPOJIaMH, TOpPEHHE),
npuMeHeHune. BonopoaHeie cBsA3M MEXIy MOJIeKyJamMu cnupToB. JlelicTBUe MeTaHoJa U 3TaHOJIa
Ha OpraHHu3M 4YeJIOBeKa.

MHoroaToMHble CHUPTHL. ODTUJICHIJIMKOJIb W TIHLEPUH: CTPOEHHE, (uznueckue u
XMMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIEIOYHBIMU METAJJIaMH, KAUeCTBEHHAs PeaKius Ha
MHOTOAQTOMHBIE CIUPTHI). JleiicTBue Ha opraHu3M uejoBeka. [IpuMeHeHHWe TiulepuHa |
STUJICHTJIUKOJIS.

®deHoJI: CTPOCHHE MOJICKYNBI, (PU3UYECKHEe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
tdenona. [Ipumenenue geHoa.

Anbnerunpl UM kemouwvl. DopManbAETHI, alETAIbICTU]: CTPOEHHUE, (QUIUYECKHE U
XMMHYECKHUE CBOWCTBA (PEaKIMH OKHCIEHUS W BOCCTAHOBJICHHS, KAaU€CTBEHHBIC DPEaKIIHH),
MOJIy4eHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsE U YKCYCHAs KUCIOTHI:
CTpoeHHe, pU3nYecKre 1 XUMUYECKHE CBOWCTBA (CBOICTBa, 00IIME AJIs KJlacca KUCIIOT, peaKIus
sTepuduKanum), MojydeHHe u mnpuMmeHeHue. CreaprHOBasi M OJEMHOBAs KHUCJIOTHI Kak
MIPEJICTABUTENH BBICIINX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICHIUX KapOOHOBBIX KHUCIOT,
UX MOoLIee ACUCTBHE.

CrnosxHble 2pUpPHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xupoB. bruosornueckas posib )KHpPOB.

VYrneBogpl: cocTaB, kiaccuuKalus yrieBoaoB (MOHO-, TU- U MoKucaxapubl). I moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), okucieHne aMMUA4YHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHME, OpOXEHHE TIJIIOKO3bl), HAaXOXJAEHHWE B HPUPOAE,
pUMeHeHHe, ouosoruueckas poJib. Porocunre3. PpyKkTo3a Kak U30Mep IIFOKO3bI.

Kpaxman n nemnronosa kak npupoassle noaumepbl. CTpoeHne Kpaxmaiaa U LEJUTIOI03BI.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaa (TUpoJin3, KaUeCTBEHHAs PEaKIHsl C HOJI0OM).

OKCIIEpUMEHTAJIBHBIE METOJbl W3Y4YEHHs BEIIECTB M MX NPEBPALICHUN: NPOBEACHUE,
HaOJro/IeHNe W ONMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbIE
peaknMyu OJHOATOMHBIX CIUPTOB (OKUciIeHue d3TaHona okcuaoM meau(Il)), MHOroatoMHBIX
cnupToB (B3aumojeiictBue raunepuHa ¢ ruapokcugoMm Mmeau(Il)), ampmernnoB (okucieHue
aMMHa4yHbIM pacTBopoM okcuja cepeopa(l) u runpokcuaom wmemu(ll), B3aumoneiicTBue




KpaxMajga C HOJIOM), MPOBEICHUE MPAKTHYECKOW pabOTHI: CBOWCTBA pPacTBOpa YKCYCHOU
KHUCIIOTBHI.

Pacuérnble 3aaum.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakiuuu (Macchl, 00BbEMa, KOJIMYECTBA
HCXOJHOTO BEUIeCTBAa WIM NPOAYKTa pEakUUU [0 HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WU IPOAYKTOB PEAKIIUHN).

A3oTcoepKale OpraHn4eckiue CoeqMHEHMUSI.

AMHHOKHCIOTBI KaKk aMQOTepHbIE OpraHuyeckue coenuHeHus. Dundeckue U
XMMHMUYECKHUE CBOICTBA aMUHOKHMCIOT (Ha MmpuMmepe IynuuHA). buonornueckoe 3HaueHue
aMUHOKUCIIOT. [lenTumpl.

benku kak npupoaHble BBICOKOMOJIEKYJSpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHUYHasi CTPyKTypa OenkoB. XUMHUYECKHE CBOICTBa OENKOB: THUIPOJIM3, JeHATypauus,
KauyeCTBEHHbIE PEAKIINH HA OEIKH.

DKclepUMEHTAJIbHBIE METOJIbl M3YUEHUS BEIIECTB M UX MpEeBpalleHUil: HaOmoJaeHue U
ONMCAHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OENKOB IpU HarpeBaHUM, LBETHBIE
peakiuu OeIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEHH S

OcCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJMMEPHU3aLH, CPEeaHss MoJIeKyilspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.

DKcrepuMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB W MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa31amMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaIMeTHBIX CBS3€i MPU M3y4eHUHM Oopranudecko xumuu B 10 kimacce
OCYILIECTBJISICTCSl 4Yepe3 HUCIOJIb30BAHHE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHSATUH, SBIIAIOIIMXCSA CHCTEMHBIMH JUIS1 OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOuiue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: SBJICHHE, HAay4HBIM (aKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, Kiaccupukaluus, TIEepUOAUYHOCTb, HaONIOIEHUuEe, HW3MEpEHue,
JKCIIEPUMEHT, MOJICITMPOBAHUE.

du3nka: Matepus, SHEPTHs, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TeJIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEJIUYUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BeEUIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCJIKH, YTIICBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHONOTHs: MUILIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAJILHOIO MMUTAaHUS, MOIOIIUE CPECTBA,
JIEKAPCTBEHHbIE U KOCMETUYECKHUE MperapaThl, MaTepuabl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMUH

XuMUYecKuil dneMeHT. AToMm. Sapo aroma, H30TONBL. JEKTPOHHAs 00OJIOYKA.
DHepreTudeckre YpoBHHU, IOTYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- ameMeHThl. OcoOeHHOCTH
pacmpesienieHus: IEKTPOHOB MO OpOUTAISIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas: KOHGUTYpalus aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtoB JI. .
MenpneneeBa. CBs3b NEpUOIMYECKOTO 3akoHa U Ilepumoanueckold CHUCTEMBl XUMUYECKUX



aneMeHToB JI. V1. MenzneneeBa ¢ COBPEMEHHON TEOpPHUEHl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB XMMUUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BELIECTB
10 TpyIaM U neprojaM. 3HaueHUE MEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemecTBa. XHUMHUYECKass CBsI3b. BHIbl XUMHYECKOW CBsi3U (KOBaJICHTHAs
HEMoJIApHAsl U TOJSpHAs, MOHHAs, METaJuIMYecKkas). MexaHu3Mbl 00pa30oBaHMS KOBAaJICHTHOU
XUMHUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEeNnTOpHBIN). Bomopoanas cBsa3p. BajgeHTHOCTD.
DneKTpooTpUlaTebHOCTh. CTerneHb OKuciieHns. IOHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYIISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THMBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTue o qucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE PAcTBOPBI. MaccoBas J10J1st
BEIIECTBA B PaCTBOPE.

Knaccudukanus Heopranuueckux coenvHenunii. Homenkmarypa HeOpraHHYeCKHX
BEIIECTB. [ eHeTMyecKass CBS3b HEOPraHWYECKHX BEIIECTB, MPUHAMICKAIMNX K Pa3IMYHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccupukanus XUMHUYECKHX pPEaKIMi B HEOPraHUYecKOW u
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIECTB, 3aKOH COXpPAHEHUS U MPEBpaIECHUs
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT Pa3IU4HbIX (PakTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHoOBecue. DAKTOPHI, BIMSIONIME HA COCTOSHUE XUMHYECKOTO PABHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble M ciadble 37eKTpoiauTsl. Cpena BOJHBIX
pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaIbHasl, MIETOYHAS.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

OKCIEPUMEHTAIbHBIE METOJbl M3YyYEHHs BEUIECTB M UX IPEBPALICHUN: JEMOHCTPALMS
tabmun «llepuomnueckas cuctema xumudeckux siaeMeHToB J[. M. MenneneeBay, u3ydeHHe
MoJeNell KpPUCTANIMUECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHue JIEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OIBITOB (pa3jiokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIIPENIETICHUE CPEellbl PACTBOPOB BEILECTB C NMOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MpOBEACHUE MPAKTUUEeCKON paboThl «BnusHue pa3nuyuHbIX (aKTOpoOB Ha
CKOPOCTb XUMHUUYECKON PEAKLIUM».

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€Thl ¢ UCMOIB30BAHUEM MOHATUS «MACCOBast JOJISI BELIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XHUMHUYECKUX
anemenToB JI. M. MengeneeBa W OCOOEHHOCTH CTpoeHHs aToMoB. Dusnyeckue CBONCTBA
HEMETAJJIOB. AJIOTPOIUSI HEMETAJUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA BAKHEWIIMX HEMETaJUIOB (TaJIOTeHOB, cephl, a3ota, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUA0B, KUCIOPOICOAEPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHU).

[IpuMeHeHne BaXXHEMIIINX HEMETANIOB U UX COCTUHEHUH.

Meramel. [lonoxenue meramioB B [lepruoanueckon cuCTeMe XUMHUYECKUX DJIEMEHTOB /I.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0OYEK aTOMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXUMHUYECKUN Pl HATPSHKEHUN
METAJIOB.

XVUMUYECKHUE CBOMCTBA BaXHEHIIMX METANIOB (HATpUM, Kanuui, KalblHii, MarHui,
AIIOMUHUM, IUHK, XPOM, KE€JI€30, ME/Ib) U UX COECTUHEHUN.

O6mue crocoObl MoMy4YeHust MeTasuioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEpPUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJutekinu «MeTamibl M CIIaBbl», 00pa3loOB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTATBHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoOIeHiCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU KHUCJIOT W IIENOYel, KaueCTBEHHbIE
peakiy Ha KaTUOHBI METAJIIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa wiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Win 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacyéThl Macchl (00BEMA,
KOJIMYECTBA BEIIIECTBA) MTPOJIYKTOB PEAKIIMH, €CITH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedueHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAaxX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKuum.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO  TOJYYCHHS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB WM MATEPHAIOB: BAKHEHUIIME CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHuasbl, OpPraHUYECKHUE U MUHEPATIbHBIE YI0OpEHUSI.

XuMUsST U 30pOBbE YEJIOBEKA: MpaBWJia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXNpeaAMETHBIX CBSA3€H MPU U3Yy4EHHH OOIIeH M HeOpraHUYeCKOW XMUMHH B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, ABIISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LK.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbId (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaylu3,  CHHTE3,  KilacCcUpHUKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, W30TOI,
PaAMo0aKTUBHOCTh, MOJIEKYJa, SHEPT€TUYECKUN ypOBEHb, BEIECTBO, TEIO, 00bEM, arperarHoe
COCTOSIHUE BEIIeCTBA, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOcHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BELIECTB B OpPraHu3Me.

I'eorpadusi: MuHepabl, FOpHbIE OPO/IbI, MOJIE3HbIE HCKOTIAaeMble, TOIUIMBO, PECYPCHI.

TexHonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAS
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenapaTroB, IPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTEpPHUANIOB, 3JEKTPOHHAs MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHUH.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[TPOI'PAMMBI 110 XUMHUKU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHHUS K pPE3yJlbTaTaM OCBOEHHUS OO0Yy4YaroIUMUCS
IporpamMm cpegHero oOrmiero o0pazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meTonn4eckoif OCHOBOM Uil pa3pabOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IIpOrpamMMm CpeHero oouiero o0pa3oBaHus sIBJISIETCS CUCTEMHO-/I€ATEIbHOCTHBIN MOAXO0/.

B cootBeTCTBUM € CHUCTEMHO-ACATEIBHOCTHBIM IOJIXOJOM B CTPYKTYyp€ JIMUHOCTHBIX
pe3yiabTaTOB OCBOEHMs TpeaMeTa «XUMHUS» Ha YPOBHE CpEIHEro ooOmero ooOpa3oBaHUS
BBIJICJIEHBI CIIEYIOIINE COCTABIISIOIINE:

0CO3HaHME OOYYAIOIIMMUCA POCCUHCKONW Tpa’kAaHCKOM HJIEHTHMYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEIICHHUIO;



HaJU4Yie MOTUBAIIMU K 00Y4YCHHUIO;

L[EJICHAPABJICHHOE Pa3BUTHE BHYTPEHHHX YOEKICHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEW U MCTOPUYECKUX TPAIULIUN 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroImuXcs PYKOBOJCTBOBATbCS B CBOCH JEATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, IHPUCYLIUMHU LIEJOCTHOM CHUCTEME XMMHUYECKOIO
oOpa3oBaHus;

HAJIMYHE TPABOCO3HAHMS JKOJOTMYECKOW KYJIBTYphl M CIHOCOOHOCTH CTaBUTH IIETH U
CTPOUTbH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE PE3YNbTAThl OCBOEHHUS IpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOH ¥ BOCHHTATENBHOW JEATENBHOCTH B COOTBETCTBHM C TYMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U UJ€aJaMH POCCUIICKOro
IpaXXJaHCKOTO 0O0IlecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMM M TpaBUJIaMH MOBEACHUS,
CIOCOOCTBYIOUIMMH IPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M HPaBCTBEHHOI'O CTAHOBJICHMUS
JTUYHOCTH 00yJarOUXCsl.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS MpeaMeTa «XHUMHUSD» OTPaKaroT cPOPMUPOBAHHOCTH
OMbITAa TO3HABATEIbHOM M MPAKTHUECKOM JEATENbHOCTH OOYyYarolMXCsl MO peaau3aluu
MIPUHSATHIX B 0011IECTBE IIEHHOCTEH, B TOM UUCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00g3aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBICHUS] O COLMAIbHBIX HOPMAax M TMpaBWIIAX MEKIUYHOCTHBIX OTHOIIEHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENbHOCTU MPU CO3/IaHUHU YUEOHBIX MTPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHBIX 3a/1a4, BHINOJHEHHH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI IPYTUX
[P aHAJIN3€ PA3JINYHBIX BUJIOB Y4eOHOM AEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOILIECHHUSI K HCTOPHUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOMN
XUMUU;

YBaXEHUS K IPOILIECCYy TBOpPUECTBAa B 00JacTU TEOPUU M MPAKTUUYECKOIO MPUMEHEHHS
XUMHH, OCO3HAHMS TOTO, YTO JOCTIKEHUS HAyKH €CTh pPe3yJbTaT JJIUTENbHBIX HaONIO/ICHUH,
KpPOITOTJIMBBIX IKCIIEPUMEHTAIbHBIX IOMCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U IIPAKTUKOB;

WHTEpeca M I[I03HABAaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOIIEM aHajlu3e
nH(OpPMALIUU O MEePEIOBBIX JOCTHKEHHUSIX COBPEMEHHONW OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OLIEHMBATH CBOE IMOBEJCHUE U TOCTYNKH CBOUX TOBAapUIICH C MO3UIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIKOB;

4) popMHupPOBaHHSA KYJbTYPHI 310POBb:

MOHMMAaHUS LIEHHOCTeH 370poBoro M Oe3omacHoro oOpas3a JKW3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOIO/ICHNs MPaBUII 0OE30MacHOro OOpalleHusi ¢ BEIeCTBaMU B OBITY, MOBCEJHEBHOM
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJ WHAWBUAYAIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MIOBE/ICHUS B CUTYaLUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEN;

OCO3HAHMS MOCIEACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YIMOTPEOJIEHUS AIKOTOJI,
HapKOTUKOB, KypeHHUs1);

5) Tpy10BOro BOCIIUTAHUA:



KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Yy4eOHO-HMCCIEI0BATEIbCKOW JIEATEIHHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOH U JIPYTUX BUAAX JICATEIHHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHUE€ B PEIICHUM NPAKTUYECKUX 3a/lad COLMUAIBHOUN
HaIPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY HM3Y4YEHHUIO Mpodeccuil pa3iuyHOrO poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU IEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUMBHUIYAJIBHOM TPaeKTOpUH OOpa30BaHUs,
Oymymiei mpodeccuu U peaau3anui COOCTBEHHBIX KHU3HEHHBIX TUTAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3x0/10rnYecKoro BOCIMTAHUA:

9KOJIOTUYECKH 11eTIECO00PA3HOTO OTHOMICHUSI K IPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHUS
’KH3HH Ha 3eMmie;

MMOHUMAaHMSI TJI00ATBFHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM, BIMSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLMATIBHOM CPEIBI;

OCO3HaHUsI HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHXKEHUM XUMUU JIJIsI PEIICHHS] BOIIPOCOB
palMoOHAIBHOTO TPUPOI0TIOTH30BAHNS,

AKTUBHOTO HEMPUSTHS JEHCTBHM, MPUHOCSIINX BPEJ OKPYKAIOMICH MPUPOIHOU Cpene,
YMEHHUS TPOTHO3UPOBATh HEOIArOMPUSITHBIC YKOJIOTUYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJU4Usl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYPHI, OIBITA
NESTETPHOCTH  DKOJOTUYECKONW HAMpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCS HWMH B
MMO3HABATEIHPHOM, KOMMYHUKATHBHON U COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSTH HICOJIOTUH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHON MPaKTUKU;

MOHUMaHM cHenuuKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/ITaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYKaIoLIeM
MHpE KaKk O €JUHCTBE MPHUPOAbI M YeJIOBEKa, B MO3HAHUU HPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny TpodieM COXpaHEHUsl PUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHH JUIsI COBPEMEHHOM IMBWIM3AIMHU: B €€
F'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, PEHICHUH II00aTbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecrevyeHny YCIOBHM YCHEIIHOTO TPya B SKOJIOTHYECKH KOM(POPTHON KU3HHU KaXKIOTO YeHa
0O0IIIeCTBA;

€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH: TIOHUMAaHHS CYIIHOCTH METOJOB TO3HAHUS,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJMyYyaeMble 3HAHUS TS
aHaliM3a U OOBACHEHUs SBJICHUH OKPYXKAIOUIET0 MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JIeIaTh 000CHOBAHHbBIE 3aKIIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINXCS JaHHBIX
C LEJbIO MOJIYYEHHUSI T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCTOIh30BaTh XUMUUYECKUE 3HAHUS JUTS PEeUIeHUS TpooieM
B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENbCKON A TENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpephIBHOMY OOpa3oBaHUI0 U caMO0Opa3oBaHUIO, K
AKTUBHOMY T[IOJIyYEHHUIO HOBBIX 3HAaHUW MO XUMHUHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEeOHOCTAMHU;

WHTEpeca K OCOOEHHOCTAM Tpylda B pa3iuuHbiX cdepax mpodecCHoHaTbHOM
NEeSTENbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI



MertanpeaqMeTHble pe3ylbTaThl OCBOCHHS YUEOHOro mpenMmera «XuUMUS» Ha YpPOBHE
cpeaHero o0Iero 00pa3oBaHUs BKIIIOYAIOT:

3HaYMMbIE JUIsI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYYAIOIIUXCA MEXKAUCIUILTUHAPHBIC
(MexTpeAMETHBIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOW KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOAOB IMO3HAHUA, UCITIOJIB3YEMbBIX B CCTCCTBCHHBIX HAayKaX (MaTepm{, BEUICCTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIH (aKT, MPHUHLMUI, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, HCCIICIOBaHNE, HAOIIOICHNE, U3MEPEHUE, YIKCIICPUMEHT U JIPYTHE);

YHHUBEPCAJIbHEIE yueOHbIe JIEUCTBHUS (mo3HaBaTeNbHbIE, KOMMYHHUKaTUBHEIE,
perynsTuBHbIE), oOecreunBaonme (GopMupoBaHne (QYHKIHMOHATBHONH T'PaMOTHOCTH U
COLIMAJIBHONM KOMIIETEHIIMH 00y4YaroluXxcs;

CIOCOOHOCTh ~ OOYYAIONIMXCS ~ MCMOJIb30BaTh ~ OCBOEHHBIE  MEXIUCITUTUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4eOHblE JEHCTBUS B IIO3HABATEIBbHOU U
COLIMAIBHON ITPAKTHKE.

MeranpeaMeTHBIE PE3YJIbTAThl OTPAXKAIOT OBJIAJIEHWE YHHUBEPCAIBHBIMH yUE€OHBIMU
IMO3HAaBATCIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMU I[eﬁCTBHHMH.

OBy1aieHHe YHMBEPCATbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBble JorMUecKUe AeHCTBUSI:

CaMOCTOSITEIIBHO  (DOPMYJIMPOBATh W aKTYaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE e€
paccMaTpuBaTh;

OTIPEJICNIATh IEJN JIEATEIBbHOCTH, 3aj7aBas TapaMeTpbl W KPUTEPHH WX JIOCTHDKCHHS,
COOTHOCHTD PE3YIIbTAThI ACATCIbHOCTU C ITOCTABJICHHBIMHU LCIISAMU;

HCIIOJIB30BAaTh IMPU OCBOCHHUU 3HaHUHU HpI/IéMBI JIOTUYCCKOI'0O MBIIIJICHUS — BBIACIIATH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE TIOHITHS JJIs1 0ObSICHEHUS OT/ICIBHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUHU TS KJIaCCU(UKAIIUY BEIECTB U XUMUYECKUX PEaAKITHIL;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBCHHBIC CBSA3U MEXITY U3YIaeMbIMU SIBJICHUSMU,

CTPOWUTH JIOTHYECKHE pACCY)KICHHS (MHAYKTUBHBIE, JCIYKTUBHBIC, 110 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMaTPUBACMBIX SIBJICHUAX, (POPMyIHpOBaTh
BBIBO/IbI M 3aKJTIOUCHUS;

MPUMEHSTHh B TPOIECCE MO3HAHUS, UCIIOJIb3YeMbI€ B XUMHH CHUMBOJIMYECKHE (3HAKOBBHIC)
MOJIENH, PEe0OPa30BHIBATh MOJICIHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJICMEHTA,
xuMudeckas (opmysa, ypaBHEHHE XUMHUYECKOW PEaKIMU — TMPU PEIICHHH Y4eOHBIX
MMO3HABATENBHBIX M MPAKTHYECKUX 3a]a4, MPUMEHATh Ha3BaHHBIE MOJICIBHBIC MPEICTABICHUS
JUTSI BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMHUUYECKHUX PEAKITUH.

2) 6a3oBbIe HCCIeN0BATEIbCKHE eCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUUYECKUX PEAKIUN;

dbopMmynupoBaTh LT M 33JaYd  HUCCIEJOBAaHWSA, WCIOIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYTUPOBAHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI
i GOopMHUPOBAHUS TUIIOTE3BI MO MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

BIIQZIETh HAaBBIKAMH CAMOCTOSITENILHOTO IUIAHUPOBAHUS M TPOBEICHHS YYCHHYECKHUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJbTaTOB UCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MpOAETaHHON
paborte;

MpUOOpETaTh OMBIT YYCHUUYECKOW MCCIEI0BATENbCKOM U TMPOEKTHON JesATeNbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHLHOMY IMOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHMUSL.

3) pabora ¢ nngopmanmeii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHUKAX uWHMOpManuu (HAYYHO-MOMYISpHAS
TuTepaTypa XHUMHYECKOTO COJepXKaHWs, CIpaBOYHbIE TMocoOus, pecypcel WHTepHeTa),



aHATM3UPOBaTh HMH(POPMAIIMIO PA3IUYHBIX BUIAOB U (OpPM MperncTaBieHHs, KPUTHUECKU
OILICHUBATH €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEUYNBOCTD;

(dbopMynHupoBaTh 3ampockl U NPUMEHATh pPa3IUYHBIE METOABI NPH TOHCKE M O0TOOpe
nHbopManuy, He0OOXOMMO [T BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEACIEHHOTO THIIA;

nprOOpeTaTh OMBIT MCIOJB30BaHHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBHIOMPATh ONTUMAIBHYIO (pOpMy TpeacTaBiIeHUs HHPOPMALUHU (CXEMBI,
rpaduKu, TuarpamMMebl, TaOJIHIIbI, PUCYHKH U IPYTHE);

WCIONb30BaTh HAYYHBIM SI3BIK B KadeCTBE CpEJACTBA TNpU pPadOTE C XUMHUYECKOH
uHbOpMalMeli: NPUMEHATh MEXIpEAMETHbIe ((U3NYecKHe W MaTeMaTHYeCKHe) 3HAKd W
CHMBOJIBI, POPMYITBbI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCII0JIb30BaTh U MPeoOpa30oBbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

OgiaieHne YHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

3aJlaBaTh BOIPOCHI [0 CYILECTBY OOCYXJAa€MOM TEMbI B XOJ€ IUAJIOTa W/WUIM JTUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIMPOBATH CBOM TMPEUIOKEHUS OTHOCHUTEIFHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMel pe3yabTaTOB IMMO3HABATEIBHOUN JEATEIILHOCTH, TOTYUYEeHHBIX
CaMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHKAMH TP  BBIMOJHEHHUH XHUMHYECKOTO
OKCTIEPUMEHTa, TPAKTUYECKON pabOThl TO HCCIIEAOBAHUIO CBOWCTB HW3y4aeMbIX BEIIECTB,
peanu3anu y9eOHOTO TMpoekTa W (HOPMYITHPOBATH BBIBOJBI IO PE3YJIbTaTaM IPOBENEHHBIX
HCCIe0BaHUHN TyTEM COTIIACOBAHMSI TIO3UITUI B XO7€ OOCYK/IEHUS U 0OMEHA MHEHUSIMHU.

Osiaenne yHUBEPCATbHBIMU PEryJsITHBHBIMH 1€HCTBUAMU:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATh CBOIO MMO3HABATEJbHYIO NIEATEIbHOCTb,
ompezenss e€ UeNM U 3a/1a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeaaraeMblii aaropuT™ ACWCTBUM MPH BHINOJHEHUH Y4€OHBIX M HCCIEIOBATENbCKUX 3aad,
BBIOMpaTh Hanbosee F3(h(PEeKTUBHBIN CIOCOO UX pPEIIEeHUs C YIETOM TOJIYICHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JESATENIbHOCTM HAa OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

INPEIMETHBIE PE3YJ/IbTATbBI
10 KJIACC

IIpenmeTtHble pe3ynbTaTbl 0OcBOEHMs Kypca «Opranuueckasi XMMUsS» OTPaXaroT:

C(OPMHUPOBAHHOCTh INPEACTABICHUH O XHUMHUYECKOH COCTaBJISIONIEH €CTEeCTBEHHO-
Hay4HOM KapTHHBI MHUpA, POJM XUMHUHU B TO3HAHUM SBJIEHUH HPHUPOIbI, B (HOPMHUPOBAHUU
MBILUIEHUS] U KYJIBTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TpaMOTHOCTH, HEOOXOAMMOM s
pelieHus] MPAaKTUYECKUX 3aJad U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOIHOIL cperie;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAaHUHM, KOTOpas BKJIIOYAeT: OCHOBOIOJAraroliue
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIBHOCT, XUMHUECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyras H
COKpall€HHas), MOJIb, MOJSpHas Macca, MOJIPHBIH OO0BEM, yIJIEpOIHBIH  CKEJeT,
(GyHKIMOHATBHAS TPYIINa, pajuKal, H30Mepus, U30Mepbl, TOMOJOIMYECKHH psAJ, TOMOJIOTH,
YIJI€BOAOPOBI, KHCIOPOA U a30TCOAEPKAIINE COSAUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BICOKOMOJICKYIISIPHBIE COEJUHEHUS); TEOPUH M 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemiectB A. M. bytnepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUHU; MHPOBO33PEHUECKHUE 3HAHHUS, JIeXKAllUEe B OCHOBE IOHUMAaHMS
MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJOIMYECKHE CBEIEHUS O CBOMCTBAX,



cocTaBe, MOJyYeHUH M O€30TIaCHOM MCIOIb30BAHUH BAKHEUITNX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTUYECKOM IeATEIbHOCTH YEJI0BEKa;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIC MPU3HAKU TOHSATHH, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHHUS U
MPEBPALLECHUN OPTAHUYECKUX COCAUHECHU;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOH) (HOPMYIT OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMUYECKHX pEakUUii, U3rOTABJIMBAaTh MOJEIN MOJIEKYJ OpraHMYECKHUX BELIECTB
JUIS WIUTIOCTPALIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUN YCTaHABJIMBATH MPUHAUICKHOCTh U3YUYCHHBIX OPTaHUYECKIX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OINpPENeNIEHHOMY KIIACCy/TPYyIIe COeIuHEHUN
(YyrneBonopoJipl, KUCJIOPOJ M  a30TCOJAEpXAlllUe€ COEAMHEHHUS, BBICOKOMOJIEKYISIPHBIE
COEIMHEHMs), JaBaThb UM Ha3BaHusa No cuctemarnyeckoil Homenkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUAIbHBIE Ha3BAaHUS OTAEIBHBIX OPraHMYECKHX BEIIECTB (3TUJIEH, MPOIMIIEH,
alleTUJIeH, STWIECHIJIUKOJb, TIULEPUH, (PEeHON, (QopManblIeruj, aleraibAeruja, MypaBbHHAs
KHCJIOTa, YKCYCHasi KMCJIOTa, OJIEMHOBAs KUCJIOTa, CTEapUHOBAs KHUCIIOTa, TJIIOKO3a, (PpPYyKTO3a,
KpaxMmal, IeJUT0JI03a, TJINIUH);

cOpPMUPOBAHHOCTh YMEHHUS OMNpPEAEATh BUJBl XUMHUYECKOW CBS3HM B OpPraHUYECKHUX
COeIMHEHUX (OIMHAPHbBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHUX
BemecTB A. M. ByriepoBa st 00bsSCHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUS! MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb COCTaB, CTPOCHHME, (PUIUUYECKHE U
XMMHYECKHE CBOWMCTBA TUIUYHBIX MPEACTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMUECKHUX BEIIECTB
(meTtaH, aTaH, ATWIEH, MNPONWICH, areTwieH, OyramueH-1,3, merunOyraauwes-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIiofio3a, aMHMHOYKCYCHasi KHCIOTa), WJUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHUX DPEAKIHH C
HCIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKU M IMPAKTHUYECKOE IPHUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

cOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCICHUSA IO XHMHUYECKUM YpPaBHEHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIHUU IO U3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB MM MIPOIYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHUHN BJIAJIETh CUCTEMOU 3HaHUN 00 OCHOBHBIX METOJIaX HAYYHOIO
MO3HAHUS, HCHOJb3YeMbIX B XWMHUU TMpPH M3YYCHUH BEIIECTB M XUMHUYECKHX SBICHUI
(mabOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUIS IPUHSATHS PEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJNIOAThH MpaBuia MOJb30BAHUS XUMHUYECKOW MOCYIOH U
1a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHNUs C BEIleCTBAaMH B COOTBETCTBHUH C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATb M BBINOJIHATh XUMUYECKUH 3KCIIEPUMEHT
(mpeBpalleHHs OpraHUYeCKUX BEIEeCTB IMPU HarpeBaHUU, MOJTy4YE€HUE 3TUIIEHA U U3YyYeHHE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BELIECTB, JAeHATypalus OelKOB IpHU
HarpeBaHMH, IIBETHbIE pEaKIMU OETKOB) B COOTBETCTBUM C MpaBHJIAMHM TEXHUKU O€30M1aCHOCTH
pu oOpallleHUuH C BEIIEeCTBAaMH M J1a0OpaTOPHBIM 000PYIOBaHUEM, MPEACTABIATh PE3yJIbTaThl
XMUMUYECKOTO JKCIEpUMEHTa B (opMe 3aluCH ypaBHEHUH COOTBETCTBYIOLIUX pEaKIUil u
(opMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJIbTaTOB;



c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3MPOBATH XHUMHYECKYI0 HH(OpMaIuio,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MHpopManuu, HTEpHET U Ipyrux);

cOpMUPOBAHHOCTh YMEHUIl COONIOAATh IpaBHa 3KOJIOTMYECKH IIEJIECO00pa3HOro
MOBEJICHUsI B OBITYy W TPYJOBOH JEATENBHOCTH B IIENSAX COXPAHEHHS CBOETO 3JI0POBbS U
OKpYXKaIoILlel IIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTb BO3JCHCTBUSA HA KUBBIC OPraHU3MBI
OIPENENEHHBIX OPraHMYECKUX BEUIECTB, MOHMMAas cMmbici mnokasarens I[IJIK, moscuATe Ha
IpUMepax crocoObl YMEHBIIEHHs] U IPEJOTBPAIIECHNS X BPEAHOIO BO3JEUCTBUS HA OpPraHU3M
YEIJIOBEKA;

JUIs OOYyYalOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXXHOCTSIMH 370POBBS: YMEHHE IMPHUMEHSTh
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIECTB U XMMHUYECKUX SIBJICHMIA;

IUISL CIeNbIX W CIA0OBHIAIMX OOYYaIOIIMXCSA: YMEHHME WCIOJIb30BaTh pPeElbe(dHO-
TOYEYHYIO cucteMy 06o3HaueHuit JI. bpaiins ans 3anucu xuMudeckux Gopmyil.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmmIass W HEOpraHuueckas XUMUs»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TIPEJCTABICHUM: O XHWMHUYECKOW COCTaBJISIFOIICH E€CTECTBEHHO-
Hay4dHOW KapTUHBI MHpA, POJU XHMHH B TO3HAHHWH SIBJICHUH NPUPOJBI, B (POPMUPOBAHUU
MBIIIUICHASI U KYJIBTYPhl JUYHOCTH, €€ (YHKIIMOHAJIHLHOW TPAaMOTHOCTH, HEOOXOIUMOMW st
pereHus: TMPaKTUYECKUX 3aad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroliue
MOHATUSA (XMMHYECKUH DJIEMEHT, aTOM, U30TOII, S-, p-, d- 2JIEKTpOHHBIE OPOUTATIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHHOCTh, CTCIICHb
OKHCJICHUs, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTaJUIMYECKas  peIIETKa, TUIbl XUMHYECKUX  PEaKIui, pacTBOp, AJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, SJICKTPOJHUTHYECKAs TUCCOLUMAIMSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOW  peaklWH, XHMHYECKOE€ paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
AJIEKTPOJUTUYECKON Auccolmanuu, nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpAaHEHUs MAacCChl BEILIECTB, 3aKOH COXPAHCHMS W IPEBPAIICHUS PHEPrUHU MPU XUMHYECKUX
peaknusaxX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PECHUYECKHE 3HAHMS,
JIe)KalllMe B OCHOBE TMOHUMAHUS MPUUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBIICHHH,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYCHUU U O€30MacHOM HMCIOJb30BaHUU
BOKHEHUIIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MIPAKTUUYECKOMN JCATEIHHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIE MPU3HAKU MOHATHI, YCTaHABINBATh
UX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU ONMHUCAHUM HEOPTaHUYECKUX
BEIIECTB U UX MPEBPAILICHUN;

c(OpMUPOBAHHOCTh YMEHUU HCMIOJIH30BAaTh XUMHUYECKYIO CHMBOJIMKY U COCTaBIICHUS
dbopMyn BelIIECTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX HEOPraHUYECKUX BEIIEeCTB (yrapHbli ras,
VIJEKHUCIIbI Ta3, aMMUaK, raméHasi U3BeCTb, HErall€éHash W3BECTh, MUTHEBAs COJA, MUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH OMpPEAENATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJTn4yeckasi, BOJOPOJHAs) B COCAUHEHHSIX, TUM KPUCTAIITUYECKONH PEHIETKH KOHKPETHOTO
BelleCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COEANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpeJeNEHHOMY KIacCy/TpymIe COeAMHEHUN (TIPOCThIE BEIECTBA — METAILIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBIE THAPOKCHUBI, COJIH);



chOpPMHUPOBAHHOCTh YMEHHM pacKpblBaTh CMBICT Tepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBAaTH €r0  CHUCTEMATHU3UPYIOIIYIO, OOBACHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUH;

cOPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh DIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenneneeBa, HUCHOJB3YySl MNOHATHS «S-, p-, d-2JIEKTPOHHBIE OPOUTAINY», «IHEPreTHUUECKUE
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTUM H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEMHEHMH 110 nepuoaam U rpynnam [lepuoaudeckoil cucreMbl XUMHUYECKHUX 3i1eMeHToB 1. M.
MenneneeBa;

COPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBAa HEOPraHWYECKUX BEILECTB pA3JIUYHBIX KJIACCOB, IOATBEP)KIATh CYLECTBOBAHUE
TFeHETUYECKON CBA3M MEXJAy HEOpraHWYeCKHMHU BElIeCTBaMU C TIOMOINBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XMMHMUYECKUE PEAKIHUU IO Pa3IUYHBIM
Mpu3HakaM (YHMCIy U COCTaBy pEarupyrolluX BELIEeCTB, TEIIOBOMY 3(QQeKTy peakuuu,
M3MEHEHUIO CTENEHEe OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHUM COCTABIIATh YPABHEHUS pEaKUUi pa3IU4HbIX TUIIOB, MOJIHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUui MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHUS, MPU KOTOPHIX 3TU
peaxkuuu UAyT 10 KOHIIa;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONME KadyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPAClO3HABaTh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuuii NOCPEICTBOM COCTABJIEHH JIEKTPOHHOTO OajaHca ATUX PEAKIIUMT;

C(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PABHOBECUS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIIUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYE€HUSI CEPHOM KHUCIOTHI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJcTaBIeHUH 00 OOIMIMX HAYYHBIX NPHUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUH Tra30B IpPU XUMHUYECKHUX
peakuusax, Macchl BEIIECTBA WM 00BEMA Ia30B 110 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJITHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOTO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IIPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUN cOOIIONATh MpaBHUiia MOJIb30BAHUSA XMMHUYECKON MOCYNOH U
n1a0opaTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBUiia OOpAIEHUs C BEIleCTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBIIOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHHe NeEpOKCHJIAa BOJOPOJA B MPHUCYTCTBUM KaTalnW3aropa, ONIPEAETICHUE Cpeibl
pPacTBOPOB BEIIECTB € MOMOIIbIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMMUYECKOW pPEaKLUHu, peaklMM HMOHHOTO OOMEHa, KayeCTBEHHbIE peakIUH Ha
cynbdar-, kapOoHAT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHMSI, pEeIIeHUE SKCIEepUMEHTATbHbIX
3amau o teMaM «Metamnel» U «Hemeramib») B COOTBETCTBMM C INPaBHIAMH TEXHUKHU
0€30MaCHOCTH NpH 00pallleHUH ¢ BELIECTBaMU U JJaDOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yibTaThl XMMHUYECKOTO OJKCIEpHUMEHTa B (opMe 3alucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOpMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATH XMMMYECKYI0 HH(OpMAIHIO,
MOJIyJaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeACTBa MAaccOBOM KOMMYHMKauuu, WHTepHET u

JpYrux);



c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH LIEIECO00pasHOro
MOBEJICHUsT B OBITYy W TPYJOBOH JEATENBHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbI U
OKpYXKaloILlel IIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTb BO3JCHCTBUSA HA KUBBIC OPraHU3MBI
OTIpeICIEHHBIX BEIIECTB, OHUMAsi cMbIcT mokasarens [1JIK, moscHaTe Ha nmpuMmepax criocoObl
YMEHBUIEHUS U IIPEAOTBPALEHUS UX BPEIHOIO BO3/IECHCTBYS HA OPraHU3M Y€JI0BEKa;

JUIsE OOYYalOIIMXCSl ¢ OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBBS: YMEHHE IMPHUMEHSThH
3HAHUS 00 OCHOBHBIX JJOCTYIIHBIX METO/AaX IMO3HAHUS BELIECTB U XUMUYECKHUX SIBJICHUII;

JUIL  CIENbIX M CHa0OBHIAMIMX OOYYAIOUIUXCS: YMEHHE WCIOJIb30BaTh PeNbeHO-
TOYEYHYIO cucteMy o6o3Hauenuil JI. bpaiins ans 3anucu xumudeckux Gopmyil.
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o0pa3oBarteib
HbIe pecypchl

[Ipeamer
OPraHNu4ecKou
XUMMH, €€
BO3HUKHOBEHHE,
pa3BHUTHE U
3HAYEHUE

Teopus crpoeHus
OpPraHuYeCKuX

coequHeHui A. M.

Bbytneposa, e€
OCHOBHBIE
MIOJIOXKEHUS

[IpencraBnenue o
Kiaccudukanum
OpraHUYECKUX
BEIIECTB.
Howmenknarypa
(cuctemarnyeckas
) ¥ TPUBHAJIbHBIC
Ha3BaHU
OpPraHHYECKUX
BEIIECTB

AnKaHBI: COCTaB U
CTPOCHHC,
TOMOJIOTHYECKUI

pAn

MertaH u 3TaH —
MIPOCTEHIINE
MPEICTaBUTENU
aJIKaHOB

AJIKEHBI: COCTaB U
CTpPOEHUE,
CBOICTBA

OTUieH u
MIPOTUJICH —




MIPOCTEMIINE
NIPEACTABUTEIN
AJIKCHOB

[IpakTuueckas
pabora Ne 1.
«Tonyuyenue
STUJICHA U
HU3yYECHUE €TI0
CBOMCTB»

AJIKaJTNCHEL.
byramuen-1,3 u
METWIOyTaIueH-
1,3. [lony4yenue
CUHTETHYECKOTO
Kay4dyKa U PE3UHBI

10

ANKWHEI: COCTaB "
0COOEHHOCTH
CTpPOEHUS,
TOMOJIOTHYECKHI
pan. AueTuneH —
MPOCTEUITHIT
MpPEJICTaBUTENb
AJIKWHOB

11

Brranciaenus mo
YpaBHEHUIO
XUMHYECKOM
peakiuu

12

Apenbl: 6eH3011 U
TOJIYOJI.
ToxcuyHOCTH
apeHOB

13

I'enernueckas
CBSI3b
YTJIEBOIOPOIOB,
MPUHAYICKAIINX K
pa3IUYHBIM
Kjaccam

14

IIpuponusie
HWCTOYHUKHU
YIJ1€BOJIOPOJIOB:
IIPUPOJHBIN Ia3 u
MIOITyTHBIE
He(TSIHbIE ra3bl,
He(PTb U IPOAYKTHI
e€ nepepabOTKH

15

IIpuponusie
HUCTOYHUKHU
YII€BOJOPOIOB:
IIPUPOIHBIN Ia3 u




MOTTYTHBIE
He(TSAHBIC Ta3bl,
He(PTHb U IPOIYKTHI
e€ mepepaboTKn

16

Kontponbhas
paboTa 1o pazmeny
«YTI€BOA0OPOABD)

17

[IpenenbHble
OJIHOATOMHBIE
CIIUPTBI: METAHOJI
1 TaHOJL
Bopopoanas cBsizb

18

MHoroaToMHEBIE
CIIUPTHI:

STHUJICHT TUKOJIb U
TIIULEPUH

19

@DEHOJI: CTPOEHHUE
MOJIEKYJIBI,
¢buznueckue u
XUMUYECKUE
CBOMCTBA,
MIPUMEHEHHE

20

AJIbIETUIbI:
dbopmanbaerun u
areTanabIer U,
AnietoH

21

OIHOOCHOBHEIE
npeaebHbIC
KapOOHOBBIE
KHCJIOTHI:
MypaBbHHAS U
yKCYCHast

22

[IpakTuueckas
pabota Ne 2.
«CBolicTBa
pacTBopa
YKCYCHOM
KHCIIOTBI»

23

CreapuHoBas u
OJIEMHOBAs
KHCJIOTBI, KaK
MpeCTaBUTENN
BBICILIUX
KapOOHOBBIX
KUCIIOT

24

Mpl1a Kak coau
BBICIIIHX
KapOOHOBBIX
KHCIIOT, UX




MOIOILIeE NEHCTBUE

25

Crnoxwnble 3¢upbl
KaK IPOU3BOIHBIC
KapOOHOBBIX
KUCHOT. ['uaponus
CJIOKHBIX 3(hUPOB

26

Kupsr: runpoinns,
MIPUMEHEHHE,
Onosioruueckas
POJIb JKUPOB

27

VrneBoasl: coCTaB,
KJaccuukanus.
Baxwueitmmne
MIPEACTABUTEINH:
TJIIOKO03a,

bpykTo3a,
caxaposa

28

Kpaxman u
LEJUTI0NI03a KaK
MIPUPOIHBIE
MTOJIMMEPBI

29

KontponbHas
paborta 1o pazaeny
«Kucnopoacoaepx
amue
OpraHvyecKue
COEJIMHEHUS

30

AMUHEL:
METWIaMHUH U
AHWINH

31

AMWHOKHCIOTEI
Kak aMmpoTepHbIe
OpraHUYEeCKHe
COEIMHEHM, X
OHOJIOTHYECKOE
3HAYEHUE.
IlenTuasl

32

benku xak
MPUPOAHBIE
BBICOKOMOJIEKYJISIP
HBI€ COCTUHEHUS

33

OCHOBHBIC
MMOHATHS XUMUHU
BBICOKOMOJIEKYJISIP
HBIX COEOUHEHUH

34

OCHOBHBIE
METOIbI CUHTE3A
BBICOKOMOJIEKYJISIP
HBIX COEOUHEHUHN.




IInacT™maccsl,
Kay4yKH, BOJIOKHA

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME
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1 KIIACC

Ne

o/ Tema ypoka

I

KoaunuyecTBo 4acoB

KoHuTtpois
HbIE
padoThI

Bce
ro

IIpakTHyec
KHe
padoTsl

Jara
H3yYeH
usi

DJIEeKTPOHHBbI
e uupposkie

o0pa3oBareJ

bHbIE

pecypchbl

XuMudeckui
3JEMEHT. ATOM.
DNeKTpoOHHas
KOH(puUryparus
aTOMOB

[Tepuonnueckuii
3aKOH 1
[Tepnognueckas
cucremMa
XUMHUYECKUX
anemenToB []. 1.
MeHnneneeBa, ux
CBSI3b C
COBPEMEHHOU
TEOpUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH
H3MEHEHUS CBOMCTB
XUMHYECKUX
9JIEMEHTOB U UX
COEIUHEHUH I10
rpyInmnam u
TepUoaaM.
3HadyeHHe
MePUOAUIECKOTO
3aKOHA M CUCTEMBI
XUMHYECKUX
anemeHTOoB J[.U.
MeHpeneeBa B
pPa3BUTUU HAYKU

Crpoenue
BEIIECTBA.
XuMuHYeckas CBs3b,
€€ BUBI;
MEXaHU3MBI
oOpa3oBaHus




KOBAJICHTHOH CBSI3H.
BonopoaHas cBs3b

BaneHTHOCTE.
DNeKTpOOTpULIATENb
HOoCTh. CTeneHb
OKHCJICHMUSL.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHUS

ITonsgrue o
JIUCTIEPCHBIX
CHCTEMaXx.
Uctuansie n
KOJIJIOMTHBIC
pacTBOPBI.
MaccoBas gomis
BEIIECTBA B
pacTtBope

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHMYeCKUX
COEIUHEHU.
I'enetnueckas CBI3b
HEOPraHMYECKUX
BEIIECTB,
pPa3IMYHBIX KJIACCOB

Knaccudukanus
XUMHYECKUX
peakuuii B
HEOpraHu4YeCcKo 1
OPraHu4ecKou
XUMHUH. 3aKOH
COXPAaHEHHUS MACChI
BEI[ECTB; 3aKOH
COXpaHEHUs U
MIpeBpaIlEHUs
SHEPruM Mpu
XUMHYECKUX
peaKusax

CkopocTb peakiu.
OO6paTtumsie
peaKiuu.
XHUMHUYECKOE
paBHOBecHE

10

IIpakTrueckas
pabota Ne 1.
«Bnusinue
pa3IYHbIX




(baxTOpoB Ha
CKOpOCTh
XUMHUYECKON
peaxmm»

11

DNEeKTPOTUTHYECKAs
JIMCCOLTHAITHS.
Ilonsarue o
BOJIOPOTHOM
nokasareie (pH)
pactBopa. Peakuuu
HMOHHOTO OOMEHa.
I'mpponus
OpPraHHYECKUX H
HEOPraHWUYECKUX
BEIIECTB

12

OKHCIUTETHHO-
BOCCTaHOBUTEILHBIE
peakuuu. [lonsitue
00 27eKTpoIIn3e
pacIjiaBoB U
pacTBOPOB COJICH

13

KontponbHas
paborta 1o pazaeny
«Teopetnueckue
OCHOBBI XUMUI

14

MeTtamnsl, ux
MOJIOJKEHUE B
[Tepuoauueckoit
CHCTEME
XUMHYECKUX
anemenToB JI. 1.
Meupeneesa u
0COOEHHOCTH
CTPOCHHS aTOMOB.
OO6mue puznueckne
CBOMCTBA METAJIJIOB

15

CruiaBbl METAJUIOB.
DIEKTPOXUMHUYECKU
W psll HaNpsDKEHU N
METaJJIOB

16

XHMHUYECKHUE
CBOMCTBA
Ba)KHEMIIINX
MeTaJUIOB (HaTpUH,
KaJluM, KaJlbILui,
Marsui,
ATIOMHUHUI) U UX
COCIUHEHUI

17

XUMHYECKHE




CBOICTBa XpoMma,
MEIU U UX
COCIMHEHU I

18

XuMudeckne
CBOIiCTBA IMHKA,
JKee3a  ux
COCAUHCHHI

19

[IpakTnueckas
pabora Ne 2.
"Pemenue
IKCIIEPUMEHTATHHBI
X 3a71a4 10 TeMe
«Mertamib»"

20

Hemerannsl, ux
TIOJIOKCHHUE B
[Tepuonueckon
cucTeMe
XUMHYECKUX
anemenTtoB /1. W.
MenneneeBa u
0COOCHHOCTH
CTPOCHHS aTOMOB

21

dusnueckue
CBOMCTBA
HEMETAJJIOB.
AnnoTtponus
HEMETAJIJIOB (Ha
npumepe
KHCIIOPO/1a, CEPBI,
dbocdhopa u
yriepoia)

22

XuMudeckue
CBOMCTBA
raJioreHOB, CEPHI U
HUX COEINHEHUIN

23

XUMHYECKHE
CBOMCTBA a30Ta,
dbocodpa u ux
COEIUHEHNN

24

XUMHYECKHE
CBOWCTBA yriiepoja,
KPEMHUS U UX
COCIUHEHUI

25

IIpumeHeHue
Ba)KHEHUIITUX
HEMETAIIJIOB U UX
COCIUHEHMI

26

O060011IEHNE U
CUCTEMATHU3ALUS




3HAHUH 10 TeMe
«HemeTambl».
Breraucnenus mo
YPaBHEHUSAM
XUMHYECKIX
peakuuii u
TEPMOXUMHUYECKHE
pacy€Thl

27

[IpakTnueckas
pabora Ne 3.
«Pemenne
IKCIIEPUMEHTATHHBI
X 3a71a4 10 TeMe
"Hemertanmsi'"y

28

KontponbHas
paboTa 1mo TeMam
«MeTamiel» u
«HemeTamib»

29

Heoprannueckue u
OpraHUYEeCKUe
KHCIIOTHI.
Heoprannueckue u
OpraHuyecKue
OCHOBAaHUS

30

AmdoTepHbIe
HEOPraHUYECKUe U
OpraHuvecKue
COCIIMHEHUSI.
I'enetnueckas cBsi3b
HEOPraHU4eCKuX 1
OpraHuvecKuX
BEIIICCTB

31

Ponp xumMuu B
oOecrieueHUH
9KOJIOTHYECKOH,
SHEPTEeTHYECKOU U
OHUILEBOU
0€e30I1aCHOCTH,
pa3BUTUH
MEIUIIUHEI

32

[MpencraBnenus o6
OOIIMX HayYHBIX
MPUHIIAIIAX
MPOMBIIUIEHHOTO
TIOJTyYCHHSI
Ba)KHEUILINX
BEIIIECTB

33

Yenosek B MUpe
BEIIECTB U




MaTepUajIoB

XuMus U 3J0pOBbE
YEJI0BEKa

34

OBIIEE KOJIMYECTBO
YACOB I10 34 2 3
[TPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» Xumus, 10 kmace/ I'adbpuensia O.C., Octpoymos U.I'., CnagkoB C.A., AKIIHOHEPHOE
obuiectBo «M3narenscTBo «lIpocBemenue»

* Xumus, 11 xknacc/ IN'abpuensa O.C., OctpoymoB U.T'., Cnaakos C.A., AKIIMOHEpHOE
oburectBo «M3narensctBo «lIpocBemenue»

METOJANUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

Xumus. Pabouas terpanp. 10 xnace. ba3oBblit ypoBeHb

Jluaua YMK: Xumus. [Nabpuensa O. C., Octpoymos W. I'., Cnaakos C. A. (10-11) (ba3osbsrii).
Astop: IN'abpuemnsa O. C., Cnaakos C. A., Octpoymos U. T'.

Xumus. CoopHUK 3aa4 1o opranndeckoi xumuu. 10-11 kinacesl. Mapmianosa I'.J1.
I'padmueckue nukrantel no xumuu 8-11 kmace I'.JI. Mapmanosa

OBP npaktukym no xumuu JI.U. Acanosa, E.H. CrpenpHukoBa 8-11 ki

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Poccuiickas anekTpoHHas mikoia. https://resh.edu.ru/

2. «Yun.py» — https://uchi.ru/

3. «Slamexc. Yuebnuk» https://education.yandex.ru/home/

4. «SKnacey . https://www.yaklass.ru/

5. ®oxkcdopn https://foxford.ru/about

6. «Cupuyc. Onnaitn» . https://edu.sirius.online
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