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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
@DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranusanusax Poccuiickoit denepanun, peajin3yromnux OCHOBHbIE
o0Opa3oBaTesIbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUIN «CTpaTeruu pa3BUTUS BOCIIUTaHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMHUH, K OTIPEACIICHUIO 00IIel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI OOYYAIOMIUXCS CPEICTBAMH YYeOHOTO mpeamera «XuMHUsD)
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIENTyalibHbIe nonoxkenus GI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4YeHuUsl U TpeOOBAHUMN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaji3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. ITU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJIOBEKa, a
TaKXe 3KO0JOIMYeCKHM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/0pOBBIO U IPHUPOJTHON cpene.
Peanusyercs xumudeckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
o0pa3oBaHMs CpeACTBAMU y4eOHOro npeamera «XUMHs», COAEpKaHUE U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe 10 XUMHH C Y4E€TOM crenu(uKd HayKd XHMUH, e€ 3HAYCHHs B
[O3HAHUU NPUPOIBI U B MaTEpUATbHOM XKM3HM OOILIECTBA, a TaKXkKe C y4EToM OOIIMX Lened u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYIO0 POJib B COBPEMEHHOM
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/Ibl U YEJI0BEKa, KOTOpoe GOpMUPYETCS B XUMUH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3anMOJIEICTBYS € IPYTHMH €CTECTBEHHBIMU HayKaMU, XUMHUSI CTajla HEOThEMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIECUIIHOTO TPYAa W KHU3HH KaKIOTO
wieHa oOmiectBa. CoBpeMeHHass XMMHs Kak Hayka co3uJaTesibHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peLIeHHe TIJI00aJbHBIX MpPOoOJeM YCTOMUMBOrO pa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUUYECKOH, MUIIEBOH, IKOTIOTHUECKOH O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEITHOTO BKIIOUEHHUS B KH3Hb COIUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HaHUH U3 001eH XUMUH) U OpraHnYecKoi XuMun. POpMHUPOBAHUE JAHHOW CUCTEMBI 3HAHUH MTPH
M3Y4YEHUU TpeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BEUIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB Ml TEOPHI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(HOpPMHUpPOBaAHA B MPOTPaMME IO XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJXO0/Ja K M3y4eHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOEHHUS OpPraHUYECKUX COEAUHEHHI, a
TaK)K€ Ha YPOBHE CTEPEOXHUMHYECKHUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHuyeckod XHMHH IOJIy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MIPEACTABJICHUS O XMMUYECKOMN CBSI3H, KJIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B MpeaMere «XUMHUsS» 0a30BOr0 YpOBHS paccMaTpUBAeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEeOpraHWYEeCKask XUMHU» OOYYAIOIIUMCS TPEOCTABIISIETCS BO3MOKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaAKHEMIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA M TPUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOoOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMera « XUMUS» JaHHOTO YPOBHS M3YyU€HHUS OPHEHTUPOBAHO HA (OPMUPOBAHUE Y
00yJaroMxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb MPUPOJIHBIX SIBJICHUHN MYTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B mutane perienus 3a/1a4 BOCUTAHUS, PA3BUTHS U COIIMATM3AINN 00yYarOIINXCS TIPUHSATHIC
IporpaMMoil M0 XMMHHM TOJAXOJAbl K OINPEIEICHUI0 COAEPKaHHUs M TOCTPOEHUs IpeaMeTa
peycMaTpuBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX JIEHCTBUM, MMeEIoMX 0a30Boe
3HAQUYCHHWE JUTSI Pa3IMYHBIX BUJOB JEATEIBHOCTH: pEIICHUs MpoOjeM, IMOWCKa, aHaau3a |
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITIO3HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha YPOBHE CPEHETO 00111ero o0pa3oBaHusl, TP OMPEICIICHUN COJePKATEIILHON XapaKTepUCTUKU
Henel W3Y4YeHUs TMpeIMeTa HampaBiICHUEM IEePBOCTCIICHHOW 3HAYMMOCTH TPAIUIIMOHHO
npu3Haércss (GOpPMUPOBAHME OCHOB XHMMHUYECKOW HAyKM Kak O00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOUYKH 3PCHHSI TaKOW TOIXOJ K OMPEICICHHUIO IeNield M3ydeHUS
IpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLIEH
€CTECTBCHHO-HAYYHOU KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBHIC MOHSTHS,
(dbyHIaMEHTAlIbHBIE 3aKOHBI M TEOPHH XWMHHU, OCBOCHHUE S3bIKA HAYKH, YCBOCHUE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHHWS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJE, B MPAKTHUUECKON H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHUEM XHMHUYECKOTO OJKCIIEPHMEHTa, COONIOJACHHEM MpaBuil 0Oe30I1acHOrOo
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LieJe U 3a/1a4 U3yuyeHus MpeaMera B
porpaMMme 1o XUMHUW YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cUCTeMe cpeaHero obmiero oopasoBanus. CeroHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTEIICHU
OTIaéTCs MPEINOUYTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJATOTOBKY BBIMYCKHHKa OOIIE00pa3oBaTeIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIMOHAIBHOH TPaAaMOTHOCTBIO, TO €CTh CIIOCO0AaMU W YMCHHSIMH aKTHBHOTO
TOJTyYEHUS 3HAHWN Y IPUMEHEHUS MX B PEATbHON KU3HU JIJISl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBm3u c 3TUM Tpu U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

aJanTanus o0yJaroIIUXCs K YCIOBUSIM TMHAMUYHO Pa3BUBAOIIETOCS MUPa, POPMUPOBAHUE
WHTEJUICKTYaTbHO Pa3BUTONM JIMYHOCTH, TOTOBOH K CamMO0Opa3oBaHUIO, COTPYIHUYCCTBY,
CaMOCTOSITEIbHOMY TPUHSATHUIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX XU3HEHHBIX CUTYaIIUfX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;

dopMupoBaHUe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
UMEIONNX YHUBEPCAIbHOE 3HAYCHHUE JIJIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MoucKa, aHaiu3a U 00paboTku HHGPOpPMAIH, HEOOXOAMMBIX JUIS MPUOOpPETEHHs OIbITa
JESTEIbHOCTH, KOTOpasi 3aHUMAaeT Ba)XHOE MECTO B MO3HAHWW XHWMHUU, a TaKXkKe JUIS OIEHKHU C
MO3UIUI KOJIOTHICCKOW 0€30MaCHOCTH XapaKTepa BIIHSHHS BEIIECTB U XUMHYECKHUX MTPOIIECCOB
Ha OPTaHW3M YeJIOBEKa U IPUPOTHYIO CPEY;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIJIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MTOTPEOHOCTSMH, UCTIOJIH30BaTh COBPEMEHHBIE WH()OPMAIMOHHBIC
TEXHOJIOTHH JIJIS TIOMCKA M aHaIN3a y9eOHOW W HAyYHO-TIOMYJIIPHOW HH()OPMAIIMA XUMHUYIECKOTO
COJIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI01aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHKE Y 00y4aroIuXcs YOk IEHHOCTH B T'yMAHUCTUYECKOM HAMPABICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEUICHHM TJ00aNbHBIX MPOOJEM pPALHUOHAIBHOTO MPHUPOIONOIL30BaHUS,
NIOTIOJIHEHUSI SHEPTreTUUYECKUX PECYpCOB U COXPAHEHMsI MPUPOAHOIO PaBHOBECHUS, OCO3HAHUS
HE00X0IUMOCTH OEPEKHOTO OTHOIICHUS K IPUPOJIE U CBOEMY 3/I0POBBIO,  TAK)KE MPUOOPETCHHS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOI obnactu «EcTecTBeHHO-HAYYHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oobpazoBanus, coctasisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMer opraHuYecKOl XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIoKeHUs. CTpyKTypHbIe (DOPMYJBI OpPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o K1accupUKaIMKM OPraHUIecKrX BetiecTB. HoMeHkiaTypa opraHn4eckux
coeMHEeHUH (cucTeMaTu4ecKas) U TPUBHANbHbIC HA3BAHUS BAKHEHIINX [TPEJICTaBUTENICH KIIacCOB
OpraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJACHHE U ONHCAaHHE JCMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alIKaHOB: (PU3NUECKHE U XMMHUECKHE CBOMCTBA (peaKIiK 3aMEeIICHUS K TOPEHHUS ),
HAaxXO0’JIEHUE B MIPUPO/JIE, IOJYyYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHME CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U TOJIMMEPHU3allnH ), TOIYYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psia. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKUE M XWMHUUYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYEHHE M HpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY  YIVIEBOJOPOJAMHU,
MPUHAISKALIMMHI K pa3InYHbIM KJlaccaMm.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 n nomyTHble HE(QTAHBIE Ta3bl.
Hedtb u e€ mpoucxoxaenue. CrnocoObl nepepaboTKy HEPTH: IEPETOHKA, KPEKUHT (TEPMUUECKUH,
KaTaluTHueckuil), mmponu3. IIpogykTel mepepaboTku HepTH, HX MpUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, KoJutekiuu «HedpTb» u «YToabp», MonenrupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJIECHHE IPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKLUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakUUu C aKTHUBHBIMU METaJlJIaMH, I'aJOT€HOBOJIOPOAAMU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IIEIOYHBIMU METAJlJIaMH, Ka4ECTBEHHAsI peakliys Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

deHout: cTpoeHUe MOJIEKYIbl, (PU3UYECKHE U XMMUYeCKHe cBOMCTBA. TOKCMUHOCTD (peHoua.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEC M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME JUTS KJTacca KUCIIOT, PEaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYraeBoJpl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, MPHUMEHEHHE,
6uonornyeckas poib. PotocuHTe3. PPyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHUpPTOB (B3auMojeWcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuiom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOTYKTa PEAKLUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. u3nyeckue U XUMHUYECKHe
CBOWCTBA AaMHUHOKMCJIOT (Ha NpuUMepe TIIUIMHA). buojormueckoe 3HAYeHHWE AMHHOKHUCIIOT.
Ilenrtu b



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHepUMEHTAJIbHbIE METOAbl M3Y4YEHUsS BEIIECTB M HMX NPEBpAIlCHHN: HAONIOICHHE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCIEHb IOJIMMEpPU3AINM, CPEeIHsSs MOJIeKyJsipHass Mmacca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMH /TSI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusuka: marepusi, SHEPIus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BELIECTBA, (PU3MYECKUE BETUIUHBI M €TUHULBI UX
U3MEpEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBOIbL, JKUPHI, (PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, TOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacripeiefieHus 3JEKTPOHOB M0 OPOHUTANIIM B aTOMaxX 3JI€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XHUMHUYECKON CBsI3W (KOBAJICHTHAsI
HETOJISIpHAsT U TIOJISIpHAsi, MOHHAs, METaJTM4ecKas). MexaHu3Mbl 0Opa30BaHUsI KOBAJIEHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBs3s. BaneHTHOCTD.
DneKTpooTpUulaTenbHOCTh. CTenenb okuciieHus. IOHbI: KATUOHBI U AHHOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomeHknaTypa HeopraHuueckux BelecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPI'UU NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3W4yHbIX (akTopoB. OOpaTUMble peaKlUu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponauTnueckas aucconuanus. CunbHble u crnadbie 31eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJel KPUCTAJUIMUECKUX pemEToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEAEIICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKLIUH
MOHHOTO OOMeEHa), MpOoBEJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUH».

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATHUS «MAcCCOBAasi 10JI BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsl. [Tonoxxenue HemetaiuioB B [leprnoandeckoi cucreMe XUMUYECKUX 3JIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAIIOB.
AmnnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVUMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yIiIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COEUHEHUH.

Meramnel. [lonoxenne meramioB B [lepuoandeckoin cucreMe XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XVUMUYECKUE CBOMCTBA BaXKHEWIIMX METAJIOB (HATPUHM, Kaiduil, KaublHid, MarHui,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

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

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHs BEUIECTB M UX NPEBpAILlCHHUI: H3ydeHUE
KOJUTeKIUU «MeTaibl U CIUIaBbl», 00pa3lloB HEMETAIUIOB, PEUICHIE SKCIIEPUMEHTANBLHBIX 3a/ad,
HaOJIOZICHUE W OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE



TUJIPOKCHUIA aJTFOMUHUS C pACTBOPaMHU KHCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEaKIIMM Ha KaTUOHBI
METaJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa wiik 00bEMa ra30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIL[ECTBA) MPOJIYKTOB PEaKIIMU, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumMuu B 00€CTICUCHUH YKOJOTHYECKOM, SHEPTETUUECKON U MUIIEBON 0€301MacHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OMUX HAYYHBIX IPUHIIUAIIAX TIPOMBIIUICHHOTO MOJTYYEHUS BaKHEHTITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEPHUAVIOB: BAXKHEHIIME CTPOUTEIbHBIC MAaTEpHUAalbl,
KOHCTPYKIIMOHHBIC MaTepHuajbl, KPacKu, CTEKJIO, KE€paMHKa, MaTepualibl JIs DJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUs U 3[0pPOBbE 4YEJIOBEKA: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujia 6€30MacHOr0 MCIOJIb30BaHMS IIPEMapaToB OBITOBON XMMHH B TIOBCEIHEBHOM JKM3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUHU B
11 kyacce OCyIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHSATHM, SBJISIOLUXCS CUCTEMHBIMH Ui OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIH3,
CHUHTE3, Kiaccu(dUKanus, TMNePUOIUYHOCTb, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEHUe, SIBJICHUE.

®dusuKa: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETUUUHBI U €UHUIBI X U3MEPEHHUSI, CKOPOCTb.

buonorust: kneTka, opraHu3M, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomorus: XUMUYECKast MPOMBIIIJIEHHOCTh, METAJUTYPTHsl, TPOU3BOJICTBO CTPOUTEITHHBIX

MaTcepHrajioB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, MMUIICBasa MMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraioB, OJICKTPOHHAA MPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
poTrpaMM CpPEIHEro oO0IIero oO0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJAOM B CTPYKTypE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMeTa « X UM Ha YPOBHE CPEeTHEr0 0011ero 00pa3oBaHus BbIIEICHBI
CJIEIYIOIINE COCTABIIAIOILNE:

OCO3HaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH AESITENHbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYLUIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHHUS NIPEAMETA « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOI
Y BOCIHUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHYECKUMH, COLUOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIPa)KAAaHCKOTO OOIIEeCTBa,
OPUHATBIME B OOIECTBE HOpMaMH M IMpPaBUJIAMU MOBEICHMs, CIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HaHUsl, CAMOPa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00YYaroInXCsl.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHHA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

IpPEICTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATEIbHbIX 337124, BHIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3INnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K TPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOrO IPUMEHEHUs
XUMHH, OCO3HAHMs TOTO, UYTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJIMTENbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTATIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U PAKTUKOB,;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAJIN3E
uH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPaBCTBEHHOI'0 CO3HAHMS, ITUYECKOr0 TIOBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUMA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIBLCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B pEIICHUM NPAKTUYECKUX 3a7ad COLUAIBHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCHil pa3aIudyHOro poja, B TOM YHCIIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUIYaTHbHOM TPAaCKTOpUU 00pa3oBaHus, Oyaymiei
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 9K0JIOrM4€eCKOro BOCIIUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIled MPUPOIHOM cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArompUsATHBIE KOJOTMUYECKHE MOCIEACTBHS MPEIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYMsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOHN M COLIMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHH I aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUM JJIsl COBPEMEHHOM NMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoi, MNHIIEeBOM U HKOJIOTMYECKOH Oe30macHOCTH, B Pa3BUTHM MEIULUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUSA JJIs peleHus mpolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHBIX cepax mpodecCHOHATBHOMN AeITEIbHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOTrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HauuMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OO0YYAIOMIMXCSH MEXAUCHUIIIIMHAPHBIE
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJOB TTO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIeCcC, CUCTeMa, Hay4HbIH (hakT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE,
perynatuBHble), oOecmeunBatomye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOImMXCA  HMCIOJB30BaTh ~ OCBOCHHBIE  MEXIUCITUIUTMHAPHEBIE,
MHPOBO33PEHUYECKHE 3HAHWS W YHUBEpCaJIbHbIE Yy4YeOHBIC IEHCTBHUS B TIO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHble PE3yNbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIbHBIMU YUI€OHBIMH
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HaABaTCJIbHBIMU I[eﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYIHUPOBaTh W aKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHUH W yCTaHAaBIMBaTh HUX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKHUE PACCYXKIEHUS (MHIYKTUBHBIC, ICTyKTUBHBIE, [10 aHAJIOTHH ), BBISBIISATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IEIN, TPE0OPa30BBIBATH MOEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIEC ITPEICTABICHUS IS
BBISIBJICHHS XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BEILECTB U XMMUYECKUX PEaKIUii.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMyTUPOBAaHHBIE BOIPOCH! B KaY€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOIOJATh 32 XOJOM IIpOLecca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouyHble TocoOusi, pecypcbl HHTepHera),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHHUS, KPUHTUIECKH OIICHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpOopMaLnu, HeOOXOIMMOM [T BBIMOJIHEHHS YUeOHbIX 3aJ1au ONpeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIUIbI, PUCYHKHU U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeUI0KEHHOH 3a/1a4H;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKTa M (HOPMYJIHUPOBATh BBIBOJBI IO Ppe3ylbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIPHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO ITO3HABATENIbHYIO JAESTEIbHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAaMOAHAJIM3a U CAMOOIIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakoT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOUICHHS] K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOIINE
MOHATUS (XUMUYECKUH AJIIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM  CKEJIET,
GyHKIMOHATbHAS TPYIINa, paauKail, W30MEpHUsi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YTJIEBOJOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (T€OPUS CTPOCHUS OPraHUYEeCKUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAllUe B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTU XUMHUYECKUX SIBJICHUH, (PAKTOIOrHYECKUE CBEJCHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y IPaKTUYECKOMN JAEeSTEIBbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTePHBIC NMPU3HAKK MOHSATHH, YCTaHABIMBATh
WX B3aMMOCBSI3b, UCTIOJIb30BATh COOTBETCTBYIOIIME MOHSATHS MPU OMMCAaHUU COCTaBa, CTPOCHUS U
MpEBpAICHUI OPraHMYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOMN) (POpMyTI OpraHUIECKUX BEIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIMW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBATh MPUHAIIICKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB TI0 HMX COCTaBy M CTPOCHHIO K ONPENeNEHHOMY KJIAcCy/Tpymnme COoeauHEHUMN
(YrJIeBOIOpPOaBI, KHUCIOPOJ W A30TCOJAEpXKAIINE COCAMHEHHUS, BBICOKOMOJICKYIISPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus MO cuctemarnueckoil HomeHknatype (IUPAC), a takxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITWUJICH, MPOIUJIEH,
alleTUJICH, STHJICHIJMKONb, TJIHLEPUH, (eHOoN, (OopMaibAerHl, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeniecTB A. M. byrtiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTABUTENIECH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BELLIECTB
(MeTan, 3TaH, STWJCH, NPOMWWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHzoul,
METaHOJ, ATAaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHOJ, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIMX XMMUYECKHUX pPEaKLHH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJAUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOT'O U3 UCXOHBIX BEILIECTB WK IPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/JAaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHWMHU MPH H3YYCHHHM BEIIECTB W XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATh XMMHYECKUN HKCHEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYYEHUE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIIMU OPIraHNYECKUX BEIIECTB, I€HATYpalLus OSJIKOB TP HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBHH C MTPAaBUJIAMU TEXHUKHU 0€30MTaCHOCTH MPH 00paIlieHun
C BEIIECTBaMH U JIAOOpPaTOpHBIM 00OPYJOBaHHMEM, MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUI COOTBETCTBYIOIIMX peakiuii u (opMyIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENPHOCTH B LEJISAX COXPAaHEHHsS CBOETO 3/0POBbS U
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BeLIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
IpUMeEpax CIocoObl YMEHBIICHUSI U MPEAOTBPAIIECHUS UX BPEJAHOTO BO3ACHCTBHS HA OpraHHU3M
YeJI0BEKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUTSI CTICTIBIX M CTA00BUISIINX OOYJArOIIMXCS: YMEHHUE UCTIOB30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH IPEJCTABICHUN: O XUMHUECKOM COCTaBIISAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHpA, POJIM XHUMHH B MO3HAHWU SIBJICHUNM MPUPOJBI, B (POPMUPOBAHUM MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMOJArarouIue
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JICKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBQJICHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOPOAHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEaklUHUid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peakliy, XMMUYECKOE PABHOBECHE); TECOPUU U 3aKOHBI (TEOPHUS JIEKTPOIUTUYECKON
aucconuanuu, nepuoanueckuil 3akon /. . MenaeneeBa, 3aK0OH COXpaHEHHsI MAccChl BELIECTB,
3aKOH COXpaHEHUS U MPEBPAIlEHUS SHEPTrUU MPU XUMHUYECKHX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
IPUYMHHOCTU M CUCTEMHOCTH XMMHUUYECKUX SIBICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCMOJIb30BAHUHM BAKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIEC MPU3HAKU MOHATUMN, YCTaHABIUBATD
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
GbopMyN BEIIECTB U YypaBHEHUN XHUMUYECKUX PEAKIHUI, CHCTEMaTHYECKYl0 HOMEHKIJIATYpy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHWUYECKHX BEIIECTB (yrapHbId Tas3,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HEram€Has W3BECTh, NUTHEBAs COAa, MUPUT U
JpyTHe);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTENIEHb OKHUCICHHS] XUMUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, MOHHA,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHAs, MOHHAs, METaJUIMYecKas), XapakTep cpelbl B BOTHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIIe COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(OTEpHbIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaThH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINY;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3iemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEeIMHEHUH 10 nepuoaam u rpynnam llepuoandeckoil cucrembl XuMuueckux anemenTos 1. M.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIINE XUMUYECKHAE CBOWCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMHU BEIIECTBAMU C IOMOIIBK) YPaBHEHHUH COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolMX BeUIecTB, TeIIOBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENICHEeH OKUCIICHUSI 3JIEMEHTOB, 0OPAaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOININE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aencTBus (mpunuun Jle [arensbe);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WK 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 YYacCTBYIOIIMX B pEaKIMM BELIECTB, TEIUIOBOro 3((dekra peakuuyu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAKXKEe MpaBUiia OOPAIEHUsI C BEECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbe(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIeHUE YKCIIEPUMEHTAIBHBIX
3agau o TtemMaM «Metamnel» U «Hemeramibl») B COOTBETCTBHUM C MPaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuit 1 GopMyITHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4aEMYIO U3 Pa3HbIX UCTOYHUKOB (CpEACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTrO
MOBE/ICHUA B OBITY M TPYAOBOM [EATENHHOCTH B IEJIAX COXPAHEHUS CBOETO 30POBbS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MBbI
ompeAeEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBILEHUS U NPEJOTBPAILECHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA;

JUISL CJICTIBIX U CIIA0OBUIAIIUX 00yYarOIIUXCsl: YMEHUE HCIIONB30BaTh PEIbeHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.
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AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTudeckue yriaeBog0pOIbl 2
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padoTshI padoThI
pecypcsbl
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJibTara

1

11

1.2

1.3

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 0opa3oBaHus

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHHU

ChopMUpOBAaHHOCTh MPEACTABICHHA O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAY4YHOW KAPTHUHBI MHUPA, POJM XUMHUHU B MO3HAHUU SIBIICHUU
Opuponabl, B (QOPMUPOBAHUU MBIIICHUS W KYyJIbTYphl JIMYHOCTH, €€
(YHKIMOHATBHONH  TPAMOTHOCTH,  HEOOXOAMMOW  JUJIsl  peIIeHUs
MPAKTUYECKUX 33]1a4 ¥ SKOJIOTUYECKH 00OCHOBAHHOT'O OTHOIICHHUS K CBOEMY
370pOBbIO U PUPOIAHOM Cpeie

Bnagenue cucremMoil XMMHMYECKMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAr Al I1E MNOHATUSA (Monexkyina, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIIBHOCTD, CTETIEHh OKUCJICHUS, XUMUYECKasl CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBINA 00BEM, YIIIEpOAHBIN CKeleT, QyHKINOHAIbHAS
rpyIa, pajguKai, U30Mepusi, ©30MEPbl, TOMOJIOTUYECKUN Psil, TOMOJIOTH,
YIIEBOIOPOAbI, KUCIOPO/- M a30TCOJAEPKAIINE COSTUHEHUS, OMOJIOTHUYECKH
aKTHBHBIC BeliecTBa (YIJIEBOMBI, J>KUPBI, OEIKH), MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3B€HO, BLICOKOMOJICKYJISIPHBIE COSAMHEHHUSI ); TEOPUU U 3aKOHBI
(Teopus XMMHUECKOT0 CTpOeHUs oprannueckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3BIK XHUMHUHU, (HAKTOJIOTHUECKUE
CBEJICHHUS O CBOMCTBAaX, COCTABE, IMOJTYyUYEHUU U O€30TIaCHOM HCIIOIb30BAHUM
BXHEHIIUX HEOPraHWYeCKUX M OpPraHMYeCcKHX BEIIeCTB B OBITY U
MPaKTUYECKON JeATETLHOCTH YeIOBEeKa

CdopmMupoBaHHOCTh YMEHHM BBIABIATH XapaKT€pHbIE MPU3HAKU MOHSTUH,
YCTaHABJIUBATh X B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHUS
HpI/I OIIMCaHHNN COCTaBa, CTpOGHI/Ifl nu HpCBpaHICHI/Iﬁ OpFaHI/IIIGCKI/IX
COCJIMHEHU U

1.4

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHYECKYIO CHMBOJIUKY JJIs
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIEHHOMN )
GopMyn OpraHMYECKMX BEUIECTB W YpPaBHEHMH XHMHUYECKHX pPEaKLui,
W3TOTaBIMBATH MOJIEIN MOJIEKYJI OPTaHUYECKHUX BEIIECTB I MILTFOCTPALAN
UX XUMHYECKOT'0 U IPOCTPAHCTBEHHOI'O CTPOEHUS

1.5

CdopMupoBaHHOCTh YMEHHI YCTaHABIUBATH MPUHAAIEKHOCTh U3YUEHHBIX
OpPTaHWYECKUX BEMIECTB IO WX COCTaBYy W CTPOCHUIO K ONPEACIEHHOMY
Kkimaccy  (rpynme) — coeauHeHWi  (YIVIEBOAOPOIBI,  KUCIOPOJ U
a30TCo/IepKaIllie COCIMHEHHUS, BBICOKOMOJICKYJISIPHBIE COEIMHEHHUS),
JlaBaTh UM Ha3BaHHUs 1o cucteMatnueckord HomeHknarype (IUPAC)

1.5

ChopMHUpPOBAaHHOCTH, YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTMHEHUSIX (OJMHAPHBIE U KPaTHbBIE)

1.6

ChopMupOBaHHOCTh YMEHHUSI MPUMEHSTH: MOJOXKEHUS TEOPUU CTPOEHUS
oprannueckux BeuiectB A.M. BytiepoBa ans 0ObsICHEHHS 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUS MAacCChl
BEIICCTB




2.1

2.2

2.3

YrieBogopoasl. Kucimopoacoaepkamye 1 a30TCoAepkKaliue OpraHHIeCKHue
COCIMHCHU L. BBICOKOMOHGKYHHPHLIC COCIUHCHUA

ChopMUpOBAaHHOCTE YMEHHH TPUBOAWTH TPUBUAIBHBIE  HA3BAHUSA
OTJENBHBIX OPraHWYECKUX BEIIECTB (ITWICH, TMPOMWIICH, AaIleTHJICH,
STHIICHTIIMKONb, TIUIEpUH, (eHon, QopManbaerua, aneTaibIerHI,
MypaBbHHas KHCJIOTA, YKCYCHAs KUCIIOTA, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs
KHCII0TA, TIII0K03a, (PPYKTO3a, KpaXMaJl, MeJUTF0JI03a, TIUIIIH )

CdopMupoBaHHOCTH YMEHUH  XapaKTepU30BaTh COCTaB, CTPOCHHUE,
bu3MYecKue ¥ XUMHUYECKHE CBOMCTBA THUIUYHBIX MpEJCTABUTENEH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, STaH, JTUJIEH,
MIPOIHJICH, alleTHIIeH, OyTaauen-1,3, metunOyraauen-1,3, 6eH301, METaHO,
9TAHOJ, STUJICHIINKOIb, TIUIEPUH, (DEHOII, alleTallbJeTH I, MypaBbUHAS U
YKCYCHasl KHCJIOTBI, TJIIOKO3a, Kpaxmall, Ie/UT0JI03a, aMHHOYKCYCHas
KHCJIOTA)

ChopMupoBaHHOCTH YMEHUS WILTFOCTPUPOBATH TEHETUYECKYIO CBSA3b MEXKILY
TUNAYHBIMU  [IPEACTABUTEISAMU  PA3JIMUHBIX  KJIACCOB  OPraHMYECKHUX
BEILIECTB YPAaBHEHMSAMHU COOTBETCTBYIOIIMX XWUMHYECKMX pEakuud ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOopMyII

2.4

3.1

CdopmMupoBaHHOCTH YMEHUS XapaKkTepu30BaTh UCTOYHUKHU
YIIEBOJOPOAHOTO ChIpbs (HE(Th, MPUPOAHBINA Tra3, Yrojb), CHOCOOBI MX
nepepaboTKU U MPAKTHUECKOE MPUMEHEHHE MTPOTyKTOB IePepadOTKH

XUMHS U KU3Hb. PacuéThl

CdopMUpOBaHHOCTH YMEHUU BIIAJETh CHUCTEMOW 3HAHWUH 00 OCHOBHBIX
METO/aX HAy4YHOrO IO3HAHMS, UCIIOJIB3YEMBIX B XUMHUHU IIPU HU3YyYEHUU
BEIIICCTB M XUMUYECKHX SIBJICHUH (HAOIIOICHUEe, U3MEPECHHE, IKCIIEPUMEHT,
MOJICJTUPOBAHUE), HCIOJIB30BaTh CUCTEMHbIC XHMHUYECKUE 3HAHUS IS
MIPUHSATUSL PEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAILUSAX, CB3AHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM

3.2

3.3

3.4

3.5

ChopMupoBaHHOCT ~ yMEHMHM  coOmofaTh  IMpaBWja  IOJIb30BAHUS
XUMHUUYECKON MOCy/10H U 1abopaTOpHBIM 000pYAOBaHUEM, a TAKXKE MTpaBUia
oOpalieHuss ¢ BeIIeCTBAMM B COOTBETCTBUHM C HMHCTPYKUUSMH I10
BBITNIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB

CdopMupoBaHHOCTh YMEHUH IUIAHUPOBATh M BBINOJIHATH XUMHYECKUMN
HKCHEPUMEHT (IIpEeBpaIlleHUs] OPraHWYECKHX BEUIECTB NPH HArpeBaHMH,
MOJIy4eHUE ATHJIEHA W H3y4YEHUE €ro CBOMCTB, KAa4ECTBEHHBIE DPEAKLUH
OpPraHMYECKHX BEIECTB, JEHATypalus OeNKOB MPHU HAarpeBaHUH, LIBETHbIE
peakuuu O0e’IKOB) B COOTBETCTBUH C IIPABUIIAMU TEXHUKH O0€30IaCHOCTH IIPU
oOpamieHMH ¢  BellecTBaMM M JIaOOpaTOpHBIM  00OpYyIOBAHUEM;
IPEJICTaBIATh PEe3yJbTaThl XMMHUECKOTO 3KCIEpUMEHTa B (hopme 3amucu
YPaBHEHHMI COOTBETCTBYIOIIMX peakuuil ¥ (GopMyTupoBaTh BBIBOJBI Ha
OCHOBE 3THX PE3YJIbTATOB

ChopMupoBaHHOCTh YMEHUH NPOBOAUTH BBIYMCICHUS MO XUMHYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJWYECTBA MCXOJHOTO BEIIECTBA WIIH
IPOJYKTa PEAKIMU O U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJHOTO M3
MCXOJHBIX BEILIECTB W MPOJYKTOB PEAKIIH)

CdopMUpoBaHHOCTh YMEHMH KPUTHYECKH aHAJIM3UPOBATH XUMUYECKYIO
UHOPMaLIKIO, TOTYyYaeMyl0 U3 pa3HbIX MCTOYHHKOB (CpEICTBa MacCOBOM
uH(popmaluu, cetb UHTEpHET U Apyrue)




3.6

ChopMHpOBAaHHOCT, YMEHHMH  COONMIOMATh TpaBWja  AKOJOTHYECKH
11e51eco00pa3HOro MoBeICHHs B OBITY U TPYAOBOH NEATETBHOCTH B LENAX
COXpPAaHEHHUsI CBOETO 3J0POBbs M OKpYXKAlOLIEH MNPUPOJHON Cpensl,
OCO3HaBaTh ONACHOCTb BO3ACHCTBUS HA )KUBbIEC OPraHU3MBbI OIIPENEIEHHBIX
OpraHMYECKUX BeIeCTB, MmoHuMas cmbici mnokazatens I[IJK (mpenensHO
JOIYCTUMOM  KOHILIEHTpAallMM), IOACHATh Ha IpUMEpax CIOCOObI
YMEHBUIEHUS U MPEAOTBPALICHUS UX BPEIHOIO BO3JIECUCTBUS HA OpraHU3M
4eJI0BEKa

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBanusi

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

11

1.2

13

14

Brnanenne cuctemMoil  XMMHYECKMX ~ 3HaHMH, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJararmue InmOoHATHUA (XI/IMI/I‘-IGCKI/Iﬁ OJICMCHT, aTOM, JJICKTpPOHHAas
00oso4Ka atoma, S-, p-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTD, JJICKTPOOTPHUIATCIIbHOCTb, CTCIICHD OKUCJICHHA, XUMHNYCCKAA
CBSI3b, MOJIb, MOJISIpHas Macca, MOJIIPHBIH 00BEM, KpUCTAIMYECKas
peméTKa, THUIIbI XUMHUYCCKHUX peaKHI/Iﬁ (OKI/ICJII/ITGJII)HO-BOCCTaHOBI/ITeJIBHBIe,
9K30- M SHIOTEPMHUYECKHE, peaklMd HOHHOro OOMeHa), pacTBOp,
ANIEKTPOJIMTBL,  HEIIEKTPOJMTHL,  IJIEKTPOJUTHYECKAs  JTUCCOLMALIIMS,
OKHCIIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XUMUUECKOM peaKkIK, XUMUYECKOE
PaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUs TEKTPOIUTHUECKOMN AUCCOLALINY,
[lepuonnueckuii 3akoH J[.JI. MenneneeBa, 3aKOH COXpaHEHHsS] Macchl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XUMMH, (PaKTOJIOTHUYECKHE
CBEJICHHs O CBOMCTBAX, COCTABE, IOJy4EHUHU U 0€30I1aCHOM HCIOIb30BaHUU
BOKHEHIIMX HEOPraHWYeCKUX BEIIECTB B OBITY W MNPaKTHYECKON
JeATEIbHOCTH YEI0BeKa

CopMupoBaHHOCTh yMEHUN BBISBIATH XapaKTepHblE TNPU3HAKU U
B3aUMOCBSI3b U3YYCHHBIX IIOHATHUM, IPUMEHATh COOTBETCTBYIOLLHE
MTOHATHUS MPU ONKMCAHUM CTPOCHHUS U CBOMCTB HEOPraHUYECKHUX BEIIECTB U
UX TPEBPALLECHUN; BBIABIATH B3aUMOCBA3b XMMHYECKHUX 3HAHUU C
MTOHATUSMH U IIPEICTABICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX IIPEMETOB

BJ'Ia}ICHI/IC OCHOBHBIMM MCTOJaMH HAYYHOI'O II0O3HAaHWA BCUICCTB U
XUMHUYECKUX  SIBICHUH  (HaONIOJIeHWe, HW3MEpeHHe, OKCIEePHUMEHT,
MOJICIIUPOBAHUE)

ChopMHpPOBAaHHOCTh YMEHHH ONPENENsATh BaJ€HTHOCTh M CTEICHb
OKHCJICHUSI XUMUYECKUX DJIEMEHTOB B COEAMHEHMIX PA3JIMYHOrO COCTABA,
BHJI XHWMHYECKOW CBs3M (KOBaJIGHTHAs, WOHHAs, METaJUTHYeCcKas,
BOJOpO/AHAs) B COEIMHEHMSIX, THUIl KPUCTAUIMYECKOM  pelETKH
KOHKPETHOTO BEIIECTBA (aromHas, MOJIEKYJIApHAas, HMOHHaA,
MeTaJuInuecKas)

1.5

CdopMUpoOBaHHOCTE YMEHHH OMpENessaTh XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTMHEHU




1.6

1.7

1.8

CdopmupoBaHHOCTb YMEHUS KIacCU(PUIMPOBATh XUMHUUECKHE PEAKIIUU T10
pa3IMYHBIM TpU3HAKaM (YMUCIy W COCTaBy pPEarupyrouux BeIlecTB,
TEIUIOBOMY d3(PQeKTy peakiuu, H3MEHEHHIO CTENeHe OKHCIIeHUs
3JIEMEHTOB, 0OPAaTUMOCTH PEAKLUH, YYACTHIO KaTalIu3aTopa)

ChopMupoBaHHOCTH YMEHHI COCTABIIATH YPAaBHEHUS PEAKLUN PA3TUUIHBIX
THUIIOB, TIOJHbBIE U COKpAIEHHbIC YpaBHEHHs PEaKIMi MOHHOro oOMeEHa,
YUMTBIBAsL YCIOBUS, IIPU KOTOPBIX ATH PEAKLUU UAYT A0 KOHLIA
ChopMupoBaHHOCTH YMEHUH TNPOBOAMTH PEAKIMH, MOATBEPXKIAIOIINE
KAUeCTBCHHBI  COCTaB  pAa3JIMYHBIX  HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh OIBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX BEILECTB

1.9

CdopMupoBaHHOCTh YMEHUH pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO
OanmaHca STUX peaKuui

1.10

1.11

CdopmMupoBaHHOCTb ~ YMEHUIl  OOBSCHATH  3aBUCUMOCTH  CKOPOCTHU
XUMHYECKON peakuy OT Pa3InyHbIX (haKTOPOB

CdopmMupoBaHHOCTb ~ YMEHHH  OOBSCHATH  XapakTep  CMELIEHUs
XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JICHCTBUS
(mpunnun Jle [larense)

061_[[8.5{ 1 HCOPraHU4YCCKasd XUMU

2.1

CdopmupoBaHHOCTH YMEHUHN pacKpbIBaTh cMbIci [leproauieckoro 3akoHa
AN. MengeneeBa M JEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIOLIYIO,
O00BSCHUTENBHYIO M POTHOCTHYECKYIO (DYHKIIUU

2.2

ChopMupoBaHHOCTh yYMEHHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX 3J1€MEeHTOB 1—4 nepuoaoB [lepuoanueckoit cuctemsl
xumudeckux anemenToB /.M. MenneneeBa, uCmonb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE  OpPOUTAIN», <«IHEPreTUYECKHE YPOBHU», OOBACHATH
3aKOHOMEPHOCTU HW3MEHEHHUS CBOMCTB XUMHUYECKHMX OJJIEMEHTOB M HX
COCIMHEHUN 10 ImepuonaMm M rpynmnaMm llepuonnueckoin cuctemsl
xuMHu4eckux 3neMeHToB .M. Mengeneepa

2.3

CdopMupoBaHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBaTH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
MOATBEP)KJIATh  CYIIECTBOBAHME  TIE€HETUYECKOW  CBSI3M  MEXAY
HEOPTraHUYECKUMH BEIIIECTBAMH c TTOMOIIIBIO ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIUN

2.4

ChopMHpOBAaHHOCT, ~ yMEHUW  yCTaHABIWBATh  MPUHAJICKHOCTD
HEOPraHWYECKHX BEIIECTB IO HX COCTaBYy K OIpPEAEIEHHOMY KIaccy
(rpymme) coenuHeHH# (IIPOCTHIE BEIIECTBA — METAUIBI M HEMETaJUTbI,
OKCHJIbl, OCHOBaHMsI, KUCIOTHI, aM(OTEPHBIE TUPOKCUIBI, COITH)

2.5

2.6

ChopMupoBaHHOCTH YMEHHH HCIIONB30BaTh XUMHUYECKYIO CUMBOJIUKY JJIS
cocTaBlieHUS (OpPMYJ BEIIECTB M YpPaBHEHHM XUMHYECKHX pEeaKIIHi,
cucrematnueckyto HoMmeHkiatypy (IUPAC) u TpuBmanbHble Ha3BaHUs
OTJENFHBIX HEOPraHWYECKHUX BellecTB (yrapHbIA Ta3, YIIIEKHUCIBIA Tras3,
aMMMaK, rani€Has U3BeCTb, HeTalI€Hash U3BECThb, MUTHEBAs COMA, MMUPHUT U
JpyTHe)

CdopmMupoBaHHOCTh YMEHHMH XapakTepu3oBaTh (OMUCHIBaTh) OOIIKE
XMMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
MOJATBEPXKIAaTh  CYIIECTBOBAaHHME  TEHETHYECKOM  CBSI3M  MEXKAY




2.7

HEOPraHNYECKUMH BEILIECTBAMU c MTOMOIIIBIO YpaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHUU IUIAHUPOBATH M BBIMONHITH XHUMHUYECKUN
OKCIIEPUMEHT (pa3joKeHHe TNepoKCcHIa BOAOpOJa B MPUCYTCTBUU
KaTajau3aTopa, OIPEAENICHUE CpPeabl PAacCTBOPOB BELIECTB C ITOMOLIBIO
YHHUBEPCATHHOTO MHAUKATOPA, BIUSHUE PA3TUYHBIX ()aKTOPOB Ha CKOPOCTh
XMMUYECKOH peakIiy, peakliid HOHHOTO 0OMEHa, KaueCTBEHHBIEC PEAKLIUU
Ha cynbdar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH AaMMOHWUS, pEIICHHE
AKCIIEPUMEHTANIbHBIX 331ad 1o TeMam «Metamie» u «Hemeramwis») B
COOTBETCTBUU C IpaBWJIAMU TEXHUKU O€30MaCHOCTH MpH OOpalleHuu ¢
BEIIeCTBAMH ¥ JaOOpaTOpHBIM  00OpYyIOBaHHMEM;  IPEICTABIATH
pe3yNbTaThl XUMUYECKOT0 SKCIIEpUMEHTa B (GopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIHid U (POPMyTUPOBATH BBIBOJBI HA OCHOBE ITHX
pe3ynbTaTOB

2.8

2.9

CdopmupoBaHHOCTH ~ yMEHUH  cOONMIOATh  MpaBWiIa  IOJH30BaHUS
XUMHYECKOH MOCYI0H 1 Ta00paToOpHBIM 000PYIOBAaHHEM, a TAKXKE IIPaBUIIa
oOpallleHHss C BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU TIO
BBITTOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHUX OIBITOB

ChopMupoBaHHOCTh YMEHHH XapaKTEpHU30BaTh XMMUYECKHE IPOIIECCHI,
JeXale B OCHOBE MPOMBIIUICHHOTO TIIOJYyYCHUSI CEPHOM KHUCIIOTHI,
aMMHaKa, a TaKke C(HOPMUPOBAHHOCTh TMPEICTaBICHUA 00 o00mmx
HAyYHBIX TPUHLOUNAX M OKOJOTHYECKHX MpolieMax XHMHUYECKOTO
IPOM3BOJICTBA

XUMHS U KU3Hb. PacyéThl

3.1

3.2

3.3

3.4

ChopMupoBaHHOCTh MPEACTABICHUH O XHMMHUYECKOH cocTaBisroIei
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpa, POJU XUMUU B MO3HAHWUU SIBICHUMN
OpUpoibl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYPbl JMYHOCTH, €&
(GYHKIIMOHAJIBHOW  TPaMOTHOCTH,  HEOOXOAMMON  JUIsl  pelieHus
NPAaKTUYECKUX 3a7lad U HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILEHHS K
CBOEMY 3JI0pPOBBIO M IPUPOJHOM cpesie

CdopMupoBaHHOCTh YMEHMM KPUTUYECKH AHAJIU3UPOBATH XMMHUYECKYIO
UH(OpMaLIKIO, TOJIy4aeMyl0 U3 pa3HbIX UCTOUHUKOB (CpeACTBAa MacCOBOM
KOMMYHHUKaIMH, ceTb IHTepHeT u apyrue)

ChopMHpPOBAaHHOCT, YMEHHMHM  COOJIIOAATh TpaBUja  AKOJOTUYECKH
11eJ1eco00pa3HOro MOBEJACHUS B OBITY U TPYIOBOU JAEATEIBHOCTH B IIEIAX
COXPAHEHHUsI CBOETO 37J0POBbs U OKPYKAIOIIEH PUPOTHOM CPEIbI

Oco3HaBaTh  OMACHOCTb  BO3ACUCTBHUS HA  JKUBBIE  OPTraHU3MBI
OINpEAEIEHHBIX BELECTB, IOHUMas cMbIci nokaszatens [I/JIK, noscHaTe Ha
pUMepax CrHocoObl yMEHbBIIEHUS U MPEeAOTBpallleHUusT WX BPEAHOIO
BO3/JICICTBHS HA OPraHU3M Y€JI0BEKa

3.5

CdopmMupoBaHHOCTh YMEHUN MPOBOJUTH BBIYUCIIEHUS C UCIIOJI30BAHUEM
MIOHATHUS «MacCoBas J0JI BEIIECTBa B pacTBOPE», 00BEMHBIX OTHOLICHUH
ra3oB IIPU XUMUYECKUX PEAKILMAX, MacChl BellecTBa WK 00bEMa ra3oB IO
U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WM OO0BEMY OJHOTO U3
YYaCTBYIOUIMX B pEaKlMM BEIIECTB, TEIIOBOro 3¢ @dexkra peakinuu Ha
OCHOBE 3aKOHOB COXPaHEHUs MacChl BEIIECTB, IPEBPAILEHUS U COXPAaHEHUS
SHEPrUU




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XUMHNHN

11

[Ipenmer opraHuMueckod XUMHUHU: €€ BO3HMKHOBEHHE, Pa3BUTHE U 3HAUCHUE B
MOJIYYCHUH HOBBIX BEIIECTB M MAaTE€pUaioB. TeopHus CTPOCHUS OPraHUYECKUX
coequuennii A.M. bytinepoBa, €€ OCHOBHBIC MOJIOKEHUS

1.2

CtpykrypHble (QOpMyabl OpPraHMYECKHUX BeleCTB. ['omoiorus, H30Mepusl.
XuMH4YecKasi CBA3b B OPraHUYECKUX COCJIMHEHUSIX — OJIMHAPHBIC U KPATHBIE CBSI3H.
[IpencraBienue o knaccupuKaMy OPraHuIeCKIX BEIIECTB

1.3

HOMeHKHaTypa OpPraHu4CCKux COG,I[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘ICCKaﬂ) U TPUBUAJIBHBIC
Ha3BaHUS BaXKHEHIIINX HpCIICT&BHTGJIGfI KJIaCCOB OPraHN4CCKNX BCIICCTB

YTIeBO0POABI

2.1

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH pAl. MeTaH U 3TaH — npocTeuimne
IPEJICTAaBUTENIN aJKaHOB: (U3MYECKUE M XHUMHUYECKHME CBOMCTBAa (peakuuu
3aMeIleHUs] U TOPEHUs1), HaX0XKJICHUE B IIPUPOJIE, OTYYEHUE U IPUMEHEHHE

2.2

2.3

2.4

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH pAX. OTWIEH M NPONWIEH —
IpOCTEHIINE TNPEACTABUTENN AJKEHOB: (PU3MYECKHME M XUMHUYECKHE CBOICTBa
(peakuuM  TUAPUPOBAHUS, TAJIOTEHUPOBAHMSA, TUApPATAllUM, OKUCICHUA U
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Ankanuensl: Oyrammen-1,3 wu wmerunOyraguen-1,3: crpoeHue, BaKHEHWIINE
XMMHUYECKHE CBOMCTBa (peakuus nonumepusanuu). [lomydyeHne CHHTETHUECKOTO
Kay4dyKa U pe3UHbI

AJKUHBI: COCTaB M OCOOEHHOCTU CTPOECHMS, TOMOJIOTMUECKUN psiA. ALETUIIEH —
OPOCTEUIINK  TMpeICTaBUTENb AaJIKMHOB: COCTaB, CTpPOEHHUE, (QU3UUECKUue U
XUMHUYECKHE CBOMCTBa (peakiuH THAPUPOBAHUS, TaJOr€HUPOBAHMS, T'MJIpaTalluu,
TOPEHHs), TOJTyYeHHE U IPUMEHEHUE

2.5

2.6

3.1

Apensbl. bensoi: cocra, cTpoeHue, GU3NUECKUe U XUMHUECKUE CBOMCTBA (peaKIuu
TaJIOTEHUPOBAHUS W HHUTPOBAHMsI), TMOJyU€HHWE W TMpPHUMEHEHHe. ToNyos: COCTaB,
CTpoeHHE, (U3NYECKHE W XUMHYECKHE CBOWCTBA (pEaklUu TaJOr€HUPOBAHUS U
HUTPOBAaHUS), OJIYYeHHUE U PUMEHEeHHE. TOKCUYHOCTh apeHOoB. | eHeTnyeckas cBs3b
MCXKAY YTJIICBOJAOPpOAaAMHU, NPUHAAICKAIIUMHU K PA3JIMYHBIM KjIaCcCaM

[Ipupoanble UCTOUHUKM YIIIEBOJOPOI0B. [IpupoaHbIil ra3 u nomyTHble HEPTIHbIE
ra3el. Hedptp u e€ mpoucxoxaenue. CrocoObl nepepaboTKu He(TH: NEpPEroHKa,
KPEKHUHT (TepMUYECKHUH, KaTaluTudeckuil), nuponus. I[IpoaykTsl mnepepaboTKu
HEePTH, MX NPUMEHEHHUE B MPOMBIIUIEHHOCTH W B ObiTy. KameHHbI yroiap u
MPOAYKTHI €To NnepepadoTKu

Kucnoponconep:xaiue opraHndeckiue CoeIMHEHNS

[IpenenbHBIe OTHOATOMHBIE CITUPTHI. METaHO U ITAHOJ: CTPOCHUE, GU3UIECKUE U
XMMUYECKHE CBOMCTBA (PEaKlMU C aKTUBHBIMH METAJIJIaMH, TaJIOT€HOBOJIOPOIaMU,
ropeHue), mpuMeHenne. Boopoabie CBI3M MEX Ty MOJIEKYIaMu CITUPTOB. JleficTBre
METAaHOJIa M JTaHoJa Ha OpPraHu3M 4elloBeKa. MHOroaroMHbIE CIHUPTHI.
OTHIICHTJIMKOJIP U TJIMIIEPUH: CTPOCHHE, (PU3NUECKHMEe W XUMHUYECKHE CBOWCTBA




(B3aMMOJEHCTBUE €O ILIEJOYHBIMM METalllaMM, KadeCTBEHHas peaknus Ha
MHOrOaTOMHbIE CHUPTHI). JleficTBue Ha opraHusm uyenoBeka. llpuMeHeHue
IJIALEPUHA U STHJICHTJIUKOJIS

3.2

3.3

3.4

3.5

3.6

4.1

4.2

5.1

5.2

deHout: CTpOCHUE MOJICKYIBI, (H3MYECKHEe M XMMHUYECKUEe CBOMCTBA. TOKCHYHOCTH
¢denomna. [lpumenenue genona

Anpaeruapl U KeToHbl. Dopmanbaeruy, aneTranbAeTU: CTpOeHUE, (QU3HYECKUE U
XUMHUYECKHE CBOMCTBA (peaklMU OKHUCIEHUS M BOCCTAHOBJICHMS, KadeCTBEHHBIE
peaKIym), MOJTyYeHUE U MPUMEHEHUE

OnHOOCHOBHBIE Ipe/ebHble KapOOHOBBIE KHUCIOTHl. MypaBbHUHas M YKCYCHas
KUCJIOTBI: CTpOCHME, (PU3NYECKHEe U XMMHUYECKUE CBOWCTBA (CBOMCTBA, oOLIue Jis
KJlacca KHCJIOT, Peaklus dTepuuKaim), MojJydyeHne u npumenenue. CteapuHoBast
U OJIEMHOBAs KUCJIOTHI KaK MPeACTaBUTEIH BbICIINX KapOOHOBBIX KMCIOT. Mblla Kak
COJIX BBICIIHX Kap6OHOBLIX KHCJIOT, UX MOIOIIIECC HeﬁCTBHe

CrnoxHble 3QHUPHl KaKk MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['MAPONIN3 CIOXKHBIX
s¢upoB. XKupel. I'maponus xupos. Ilpumenenue >xupoB. buosormueckas poib
KHUPOB

VYraeBoapl: cocraB, Kiaccu(uKalus yriieBOAOB (MOHO-, AM- W IOJUCAXApUIbI).
['moko3a — mnpocTeiuii MoHOcaxapuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYIIbI,
busnueckue U XUMHUYCCKHE CBOMCTBa (B3aumopeiictue ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHaYHBIM pacTBOpPOM okcuaa cepedpa(l), BoccraHoBneHHEe, OpoKeHHE
[JIIOKO3bI), HAXOXJAEHHWE B IPUPOAE, IMPUMEHEHUe, OHOIOruYecKas poib.
®orocuHTe3. PpykTo3a Kak H30MEp INIIOKO3bl. Kpaxmanm W Leinono3a Kak
npupoaHble noiaumepsl. CTpoeHHe Kpaxmala M Leulrojo3bl. DHU3MuecKue u
XMMHYECKHE CBOMCTBA Kpaxmaia (THIPOJIN3, KaYeCTBEHHAS PEAKIIUS C HOIOM)

A3oTcozeprKale OpraHn4eckue CoeAMHEHUS

AMUHOKHCIOTHl Kak aM(OTepHble OpraHudeckue coeAuHeHus. Dusnueckue u
XMMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe IMuuHA). buonormueckoe
3HA4EeHHE AMUHOKUCIOT. [lenTuael

benku kak mpupoHbIe BEICOKOMOJIEKYIISIpHbIE coeanHeHus. [lepBuunas, BropuyHas
U TpeTUYHas CTPyKTypa OeikoB. XHMMHUYECKHE CBONCTBa OEJKOB: THUIPOJIU3,
JIeHaTypalusl, KaueCTBEHHbIE PEaKI[UU Ha OEJKU

BBICOKOMONIEKYIISIDHBIE COETMHEHMS

OCHOBHBIE TIOHSTHSI XHMHHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHIl: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENCHb MOJUMEPHU3AIMH, CPEIHSS MOJCKYISIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCIMHEHUH —
MOJIMMEPU3AITUS U TTOJIMKOHICHCAIIHS

3KCH€pI/IM€HTaJ'H>HI>I€ METOAbI HN3YUCHUA BCIICCTB nu nux np eBpaHIeHI/II\/JII

O3HAaKOMJICHHUEC C 06pa3uaMH MMPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,
Kay4yKOB. HonyquHe CUHTCTUYCCKOI'o KaydyKa 1 PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TeOpeTI/I‘{eCKI/IC OCHOBBI XMMHUH

11

XUMUYeCcKUH 31eMeHT. ATOM. Sapo aroma, M30TONBL. DJIEKTPOHHAsE 000JIOYKa.
DHepreTHyeckue YpOBHH, MOJYyPOBHH. ATOMHBIE OpOHWTanu, S-, P-, O-dIeMEHTHI




1.2

Oco0eHHOCTH pacrlpeleNieHHus 3JEKTPOHOB MO OpOHUTaIsiIM B aromMax 3JEMEHTOB
NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAs KOH(MUTYpAIis aTOMOB

[Iepnognueckuit 3axkoH u Ilepuoguyeckas cucremMa XxuMuueckux diemeHToB JI.H.
MenpeneeBa. CBs3p nepuoanuyeckoro 3akoHa u Ilepuogmdeckoil cuctemsl
XuMuyeckux avieMeHToB J[.M. MennaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH H3MCHEHHsS CBOMCTB XMMMUYECKHX DJIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CJIOKHBIX BEIIECTB 10 IPYIINaM U NIepruoJaM. 3HaueHHE
NEPUOANYECKOI0 3aKOHA B Pa3BUTHH HAyKU

13

14

1.5

Crpoenue BelecTBa. XuMHUecKasl CBsi3b. BUabl XuMHUecKol CBA3M (KOBaJIEHTHAS
HENoJIsIpHasl U IOJIIpHasi, MOHHAs, MeTauinueckas). VIOHbI: KaTMOHBI U AHHUOHBI.
MexaHu3Mbl 00pa30BaHMsl KOBAJIEHTHON XUMHUYECKON CBsI3U (OOMEHHBIHN U IOHOPHO-
akienTopHsbIil). Bomopoanas cBs3b

BanenTtHOoCTh. DnekTpooTpuiateabHOCTh. CTENEHb OKUCIIEHUS

BemectBa MOJEKYJISpHOTO MW HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAIUIMYECKHUX PEIIETOK. 3aBUCHUMOCTb CBOMCTBA
BEIIECTB OT TUIA KpUCTaNIMYecKol pem€rku. [loHaTHe 0 qUCHEepCHBIX cUCTEMaXx.
VcTuHHBIE ¥ KOJUIOUJHBIE PacTBOPHI. MaccoBas 10151 BEILIECTBA B PACTBOPE

1.6

Knaccudukanus HeopraHmdeckux coenvHeHwil. HoMeHKIaTypa HEOpraHHYECKHX
BELICCTB

1.7

XuMuueckas pCaKnusi. KJ'IaCCI/I(l)I/IKaI_[I/IH XUMHUYCCKHUX peaKI_II/Iﬁ B HeOpraHH‘ICCKOﬁ n
0pFaHI/I‘-I€CKOI>'I XUMHHU. 3aKOH COXpPAaHCHUA MACChl BCUICCTB, 3aKOH COXPAHCHHUA U
IMPCBPAIICHHA DOHCPTUH IIPU XUMHUYCCKUX PCAKIUAX

1.8

CKopocThb peakiuy, e€ 3aBUCUMOCTh OT Pa3InYHbIX (PAKTOPOB

1.9

1.10

OOpatuMble peaklMM. XUMHUecKoe paBHOBecue. DakTOpbl, BIHAOLIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

OnexrposmtHyeckas aucconuanyst. CuiibHble U ciaadble 21eKTposuThl. Cpena BOIHBIX
pPacTBOPOB BELIECTB: KKcasd, HelTpalibHas, 1ieo4yHas. Peakiiuy HoHHOro oOMeHa

1.11

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKITHHI
Heoprannueckas xumus

Hewmeramner. Ilonoxxenne HemeramnoB B Ileproamyeckoll cHCTEME XUMHYECKUX
anementoB J[.MI. MenzneneeBa W 0coOEHHOCTH cTpoeHUs aToMoB. Dusnueckue
CBOIMCTBAa HEMETAIOB. AJUIOTPONHS HEMETaUIoB (Ha IMpUMeEpe KUCIOpOJa, CEpBl,

docdopa u yriaepona)

2.2

XUMHUECKUE CBOICTBA BaKHEHIIMX HEMETAIJIOB (TaJIOr€HOB, Cephl, a30Ta, ¢pocdopa,
yriaepoaa U KpeMHHUs) U UX COSAMHEHUH (OKCHIOB, KHUCIOPOACOAEpKAIINUX KUCIIOT,
BOJIOPOJIHBIX coerHeHui ). [IpuMeHeHre BaKHEHIITNX HEMETAJUIOB U UX COeIMHEHHH

2.3

2.4

Meramnel. Ilonoxenue wmertamuioB B Ilepuoanueckol cucTEME XHUMHYECKHX
anemenToB J[.M. MengeneeBa. OCoOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JI0YEK
atoMoB MetayuioB. OOmue ¢usndeckue cBoiicTBa MeTamioB. CIIaBbl METaJUIOB.
DIIEKTPOXUMUYECKUH Psil HAIPSKEHU METAIIIOB

XYMUYECKHE CBOMCTBA BaXHEUIIMX METAIOB (HATPUH, KalWii, KaIbIUNA, MarHU,
QTIOMUHHMA, [HMHK, XPOM, JK€Je30, MeIh) M HX coeauHeHuid. OOmme crmocoOb!
nosyueHus: MeTayioB. [IpuMeHeHre MeTannoB B ObITY M TEXHUKE

2.5

I'enetuueckas cBs3b HCOPTaHNUYCCKUX BCIICCTB, MNPHUHAJICIKAIIUX K Pa3IMIHbIM
Kj1accaM

XUMHS U KU3Hb




3.1

Ponp xumMuum B 00ECHEUYEHHMHM OKOJOTHYECKOW, DSHEPreTHYECKONM W IHIIEBOU
6630HaCHOCTI/I, paSBI/ITI/II/I MCIOUIIUHBI. HOHSITI/Ie 0 Hay‘-IHI:IX METOAAaX IIO3HAHHUA
BEIIECTB U XUMUYECKUX PEAKITUI

3.2

[IpencraBnenuss 006 OOHMMX HAYYHBIX NPUHIMIAX TMPOMBIILICHHOTO IOTYYSHUS
BAKHEMIIMX BEUIECTB. YENOBEK B MHPE BEIIECTB M MATEPHAJIOB: Ba)KHEUILHE
CTPOMTEbHBIC MaTepuajbl, KOHCTPYKIMOHHBIE MaT€pHaybl, KpPaCKH, CTEKJO,
KEpamMuKa, MaTepUalibl I JJIEKTPOHUKH, HAHOMATEPHAIIbl, OPraHUYECKUE U
MUHEpaJIbHBIC YA0OpEHUS

3.3

XUMHUS ¥ 3]I0pOBbE UEJIOBEKA: IPABUIIA UCIIOJIb30BAaHMS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 0€30MacHOTO MCIIOJIb30BAaHMS IIPENapaToB ObITOBOM XMMHUU B IIOBCETHEBHON
KHU3HU




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus. 10 kimace. ['abpuensa O.C., Octpoymon W.I'., CnagkoB C.A. AKnoHepHOE
obmiectBo «M3narenscTBO «lIpocBemienue»
* Xumus. 11 knacc. 'a6puensa O.C., Octpoymor W.I"., CnaakoB C.A. AKIIMOHEPHOE

O6H.I€CTBO ((HSI[&T@J'IBCTBO «HpOCBeHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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