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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma 1Mo XMMHUM Ha YpOBHE CpeIHEro oOIero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «0O0 oOpasoBanuu B Poccuiickoii dDeneparmmy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOW MPOTPaMMBI CPEIHEr0 OOIIEeTo
obopazoBanusa(P®OIl COO), mnpeacraBiaeHHbIXx B DemepasibHOM TrOCyJIapCTBEHHOM 00pa30BaTEIIbHOM
crangapte COO, ¢ yuérom KoHuenuuu npenojaBanus y4eOHOro mpeamera «XuMus» B 00pa3oBaTeIbHbIX
opranm3anusx Poccuiickoit denepaiinu, peaqu3ylOIIUX OCHOBHBIE 0O0pa3oBaTebHBIE MPOTPAMMBI, U
OCHOBHBIX I0JIO>KeHUH «CTpareruu pa3BuTHs BocnuTaHus B Poccuiickoit @enepauuu Ha nepuof ao 2025
rona» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsl Ha YpOBHE YIIyOJIEHHOIO M3YYEHHUs 3aHMMAeT Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
HayqHOro oOpaszoBaHust yuwammxcs 11 xkmacca. M3yueHwe mpeamera, peanu3yeMoe B YCIOBHAX
Qg QepeHIPOBaHHOTO, TPOPUILHOIO O0y4YeHHs, NpPU3BAaHO OOecreYuTh O0O0IIe00pPa30BaATENBbHYI0 H
OOIIEKYJIbTYPHYIO TOATOTOBKY BBIIYCKHUKOB UIKOJbI, HEOOXOAMMYIO Ul aJanTallud HMX K OBICTPO
MEHSIOIIMMCST  YCIOBUSM JKU3HM B COLIMYME, a TaKXkKe A MPOAOJDKEHHs OOydeHHMsl B OpraHU3alMsx
poheCCHOHATTLHOTO 00pa30BaHMs, B KOTOPBIX XUMHUS SIBIISIETCS OTHOM U3 IPUOPUTETHBIX JAUCIUILINH.

B nporpamme nmo xumMuM HazHau€HUE MpeaMeTa «XHUMHUs» MOJydaeT NoJpOOHYI0 UHTEPIPETALUIO B
COOTBETCTBUM € ocHoBomnojararoumMu nojoxeHusMu @I'OC COO o B3auMo0OyCIOBICHHOCTH LeJeH,
COZIep KaHus, pe3yJbTaToB 00y4eHUs U TpeOOBaHUN K YPOBHIO ITOATOTOBKH BBITYCKHUKOB. CBUIETENHCTBOM
TOMY SIBJISIFOTCS CJIEIYIOIINE, BBIIOIHAEMbIE IPOrPaMMOM 110 XUMUU, QYHKIUH:

e uHPOPMALMOHHO-METOIMYECKAs], peaan3alys KOTOpoi o0ecreunBaeT MolydeHUe MpeaCTaBICHUS

0 LEeNsX, COoAepKaHMM, OOILIeH cTpaTernu OOYy4EeHHMs, BOCHUTAHMS M Pa3BUTHUS O0yYaroIIMXCs
CpeACTBaMU MpeIMeTa, U3y4aeMOro B paMKaxX KOHKPETHOTO MPOQUIIS;

® OpraHU3allMOHHO-TUIAHUpPYIOLIAs, KOTOpass  IpeaycMaTpuUBaeT  OINpeJesieHHue:  IPUHLHUIIOB
CTPYKTYPUPOBAHUS U IOCIEI0BATEIbHOCTH M3y4eHHs Y4eOHOIo Marepuana, KOJMYECTBEHHBIX U
KayeCTBEHHBIX €ro XapaKTepPUCTHK; TMOAXOIOB K (HOPMHUPOBAHMIO COJEPKATEIbHOH OCHOBBI
KOHTPOJSI M OLEHKH 00pa3oBaTeNbHBIX JIOCTH)KEHHUH OOydarolmuxcs B paMKaxX HTOTOBOM
aTTectaluu B GopMe €IMHOT0 TOCYJapCTBEHHOTO 3K3aMeHa M0 XUMHUH.

ITporpamma asst yriyOnEHHOTO U3YUEHUS] XUMHHU:

® YCTAHABIIMBAET MHBAPHMAHTHOE IPEIMETHOE COAEpkKaHHe, 00s13aTeIbHOE AJI U3YYEHMs] B paMKax
OTIENbHBIX NMpoduiIel, mpeaycMaTpuBaeT pacupeesieHHe U CTPYKTYPUPOBAHUE €ro IO KJlaccaM,
OCHOBHBIM COJIepKaTeIbHbIM JIMHUSAM/pa3ienaM Kypca;

e aéT mMpUMEpHOE paclpesesieHle yueOHOro BpeMEeHU, PEKOMEHIyeMOT0 /ISl U3yYEHHsI OTAETIbHBIX
TEM;

e [pelaraeT NPUMEPHYIO MOCIE0BATEIBHOCTh N3yUeHHs] y4eOHOro MaTepuana ¢ y4yéToM JIOTUKH
MIOCTPOEHHUSI Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e aéT METOIMYECKYI0 MHTEpIIpeTaluio Lejded M 3aJad HM3ydyeHHs NpeaMeTa Ha YriyOnéHHOM
YpOBHE € Y4YETOM COBPEMEHHBIX IPHUOPUTETOB B CHCTEME CpeAaHero oOluiero oOpa3zoBaHUS,
COJIEP’KAaTEIbHOM  XapaKTePUCTHKH  IUIAHUPYEMBIX  pe3yJIbTaTOB  OCBOEHHS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl CpelHEro OOIIero oO0pa3oBaHMs (JIMYHOCTHBIX, METANpPEAMETHBIX,
NPEIMETHBIX), a TaKkKe C YYETOM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATENIBHBIX JeHCTBUI
oOyuaroIerocs 0 OCBOCHUIO COAEpPKaHUs MPEeAMETA.

Ilo BceM Ha3BaHHBIM MO3MLMAM B IMPOrpaMMe IO XUMHU HPEAYCMOTPEHA INPEEeMCTBEHHOCTh C
o0y4yeHHMEeM XHMMHU Ha YpPOBHE OCHOBHOrO o0Omero ooOpa3oBaHusa. 3a MpeaesiaMd  yCTaHOBJICHHOM
MPOrpaMMOI 1O XMMHH 00s3aTeIbHON (MHBAPUAHTHON) COCTaBISIONICH comepikaHUs y4eOHOTO MpeaMera
«XuMHs» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHATUBHOM COCTAaBIIAIOLICH, KOTOpas JOJDKHA
OIIPENIENIATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOIO MPOo(uiIs 00yueHus..

B cootBerctBuM ¢ KoHuentyanbHbIMH mojoxkeHusMu PI'OC COO o HazHaYeHUM NIPEIMETOB
6a30Boro u yriayOn€HHOro ypoBHeH B cucreMe auddepeHunpoBaHHOTO OOy4YeHHsI Ha YpPOBHE CPEIHEro



obOmero oOpa3oBaHHWs XHMHS Ha YPOBHE YINIYOJIEHHOTO W3Yy4YeHHUs HaNpaBiIeH Ha peau3alluio
MIPEEeMCTBEHHOCTH C TOCJIEIYIOIIUM 3TaloM IOJTY4YeHHUS] XUMUYECKOro OOpa30BaHUS B paMKaxX H3Yy4EHHUS
CTELUANBHBIX E€CTECTBEHHO-HAYUYHBIX M XHMHYECKHX JUCHUIUIMH B BY3aX M OpPraHU3ALUSAX CPEIHETO
npodeccuoHambHOrO 00pa3oBaHus. B 3Toil cBs3M wu3ydeHue mpeamera «XUMHUS» OpPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacUIMpeHue U yriayOleHHe TeOpeTHYeCKO U MPaKTUYECKOH MOArOTOBKU
oOyuaromuxcsi, BbIOpaBIIMX OMNpeneiaCHHbI npoduib OOydyeHHs, B TOM 4HCIE C NEpCIEeKTHBON
MOCTIETYIONIETO MOIY4YEeHUSI XUMUUECKOTr0 00pa3oBaHus B OpraHU3aIHsIX Mpo(ecCHOHATBHOTO 00pa30BaHuUsI.
Hapsiny ¢ atum, B cBete TpeboBanmii ®I'OC COO k miaHupyeMbIM pe3ysibTaraM OCBOSHUs (heaepaabHO
o0pa3oBaTeNnpHON MporpamMmbl  CpeAHEero o0mero oOpa3oBaHMsl HM3yuyeHUE mpeaMera «XUMHS»
OPUEHTHPOBAHO TAaK)K€ HA pEIICHUE 33aJay BOCIHUTAHUS U COLHUAIBHOIO Pa3BUTHS OOYyYaroIIMUXCSs, Ha
¢dopmMHupoBaHUE y HHUX OOIIEMHTEIUIEKTYaJbHBIX YMEHUH, YMEHHH palMOHAIM3AalUMU Y4eOHOTO Tpyla H
0000MEHHBIX CIIOCOOOB AEATEIHLHOCTH, HMEIOIIUX MEKIUCITUILIMHAPHBIN, HAIIPEIMETHBIA XapaKTep.

CocraBngomumu npeamera «XUMHs» Ha YpOBHE YIIyOJIEHHOTO M3YYEHHs! SIBISIOTCS YIITyOJIEHHBIE
Kypcbl — «OO0mas 1 Heopranuueckas Xxumus». [Ipu ompeneneHun MoAaxoAoB K OTOOPY U CTPYKTYpPHOM
OpTaHU3aIH COAEPKaHUS ITHX KypCOB B IPOTpaMMe MO0 XMMHUH 32 OCHOBY NMPHHATH monoxkeHuss @I'OC
COO o paznuuusx 6a30BOTO U yIITyOJIEHHOTO YPOBHEH M3YUEHHS MpeIMeTa.

OcHoBy coaepkanusi kKypca «OOmas ¥ HeOpraHu4ecKas XHUMHUS» COCTAaBISIET COBOKYITHOCTb
MPEeIMETHBIX 3HAHUM M YMEHHUH, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO M3YYEHHUs MpeAMeTa. JTa CHCTeMa
3HaHUHI TIOJy4aeT OMNpeNeiICHHOE TEOPETHUECKOe JIOTOJIHEHHE, II03BOJIIONIEE OCO3HAHHO OCBOUTH
CYIIECTBEHHO OOJNBIINI 00BEM (haKTONOTHYECKOoro Marepuana. Tak, Ha yriyOJEHHOM YpOBHE H3yUCHHS
npenMera oOecredeHa BO3MOXKHOCTh 3HAUUTENBHOTO YBENIWYEHHS O0O0bEMa 3HAHUH O XHUMHUYECKHX
AJIEMEHTAaX W CBOMCTBAX MX COCMHEHUI Ha OCHOBE PACIIUPEHUS U YIITyOJIeHUs IPEICTABICHUN O CTPOCHUU
BEIIECTBA, XWMHYECKOH CBS3M M 3aKOHOMEPHOCTAX NPOTEKAHUS PEaKIHid, PacCMaTPUBAEMBIX C TOYKH
3peHHs] XUMHYECKOW KWHETHKH W TepMOIWHAMUKH. V3yueHne mepuoandeckoro 3akoHa u [lepuomudeckoit
CHUCTEMbI XUMHUYECKUX DJIEMEHTOB 0a3upyeTcsl Ha COBPEMEHHBIX KBAHTOBO-MEXaHMUECKUX MPEACTABICHHIX
O CTPOEHHMHU aToMa. XHMHUYECKasl CBA3b OOBACHSAETCA C TOUKU 3PEHHUS SHEPreTHUECKUX M3MEHEHU mpu eé
00pa3oBaHNM W Pa3pyIICHUH, a TAaK)XE€ C TOYKU 3PEHUS MeXaHU3MOB e€ oOpasoBaHus. V3ydeHume THIIOB
peakmuii JonoHsAeTcss (GOPMUPOBAHUEM TPEICTABICHUN 00 dIIEKTPOXUMHUYECKUX MPOIIECCAX U IIEKTPOIIN3E
pacriiaBoB U pacTBOPOB BEIIIECTB.

Ocoboe 3HaueHue UMEET TO, UTO Ha COZIep)KaHUE KYPCOB XMMHUU YIITyOIEHHOTO YPOBHS U3yUYeHHUs IS
KJIACCOB OMpPeeNEHHOr0 npoduiis (TIaBHBIM 00pa30M Ha UX CTPYKTYPY M XapakTep TOMOJIHEHUH K oOien
CHCTEME TPEIMETHBIX 3HAHWH) OKa3bIBAIOT BIUSHHUE CMEXHBIC MPEeIMeEThl. Tak, HampuMep, B COIEpKaHUH
npeaMera Ui KJIaccoB XHMHUKO-(pu3uueckoro mpo¢uist OoJblloe 3HaYeHHE OYyAyT HMMETh 3JIEMEHTHI
yueOHOro Matepuaia mno oomeit xumuu. [Ipu uzyyeHnn npeamera B JaHHOM CiIydae aKIeHT OyneT cienaH
Ha OONIHOCTH METOAOB TIO3HAHWs, OOIIHOCTH 3aKOHOB W TEOpUH B XWMHUM W B (U3HUKE: aTOMHO-
MOJICKYJISIpHAsT TEOpHs (MOJIEKYIISIpHAsE TeOpHs B (PM3HKE), 3aKOHBI COXPAaHEHHSI MACChl M PHEPTUH, 3aKOHBI
TEPMOJIMHAMUKH, HIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U IPYTOE.

B mnnane ¢opmHupoBaHHS OCHOB HAay4YHOTO MHMPOBO33PEHHs, OCBOCHHS OOIIEHAYYHBIX METOJIOB
MO3HAHUS W ONbITA MPAKTUYECKOTO MPUMEHEHHWsS HAYYHBIX 3HAHUH W3ydeHHE TpeaMeTa «XHUMHUsS» Ha
yrIyONI€HHOM YpOBHE OCHOBAHO Ha MEXKIIPEJIMETHBIX CBS3AX C YUYECOHBIMH TpEAMETaMH, BXOASIINMH B
cocTaB MpeIMeTHBIX oOmacteil «EcTecTBeHHO-HayuHbIe MPEAMETH», «MaremaTuka U HHPOpPMATHKa» U
«Pycckuil A3bIK U IATEpATypay.

[Ipn m3yuenum yudeOHOro mnpeamera «XUMHS» Ha YrIyOJEHHOM YpOBHE TakKe, KaKk Ha YpOBHE
OCHOBHOTO U cpeniHero obmiero odpazoBanus (Ha 0a30BOM ypOBHE), 3aJa4eil IEPBOCTEIICHHOW 3HAYUMOCTH
ABIsETCA (POPMHUPOBAHUE OCHOB HAYKH XMMHH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOM
JESITEeNbHOCTH 4YeJOBEeKa M OJHOTO W3 KOMIIOHEHTOB MHPOBOH KynbTyphl. PemieHue »3Toi 3amaun Ha
yray0aEHHOM ypOBHE U3YUYEHHS MPEAMETa MPEIoaraeT pean3aluio TaKuX Heen, Kak:

e (opMHUpOBaHME NPEACTABICHUNA: O MaTEpUAIBHOM E€IMHCTBE MHpa, 3aKOHOMEPHOCTSIX H

MO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECTE XMMHUH B CHCTEME €CTECTBEHHBIX HayK U €€ Beaylieit



poiK B 00ecreueHu YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA: B PELIEHUN ITPOOIIEM SKOJIOTHYECKOH,
SHEPreTU4ecKOil M MuIIeBOM 0e30MacHOCTH, B Pa3BUTHUM MEIUIMHBL, CO3/JaHMM HOBBIX
MaTepHaioB, HOBBIX HCTOYHHKOB SHEPTHH, B 00ECIICYCHUN PALIMOHATIBHOTO IPUPOAOIIOIB30BaHHS,
B (OPMHUPOBAHMM MHUPOBO33PEHUS M OOLIeH KyJbTyphl 4YEJIOBEKa, a TaKXKE SKOJIOTUYECKH
000CHOBAHHOI'0 OTHOILIEHUS K CBOEMY 370POBBIO U NIPUPOIHON CpeIe;

® OCBOCHHME CHUCTEMBl 3HAHMM, JEKAIIMX B OCHOBE XHUMHUYECKOW COCTABISAIOLIEH E€CTECTBEHHO-
Hay4YHOH KapTUHBI MHUpa: (YHAAMEHTAIbHBIX MOHATHH, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX
IIPEJICTABICHU O CTPOEHUU BEILECTBA HA Pa3HbIX YPOBHSX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U KHHETHMYECKHX 3aKOHOMEPHOCTSX IPOTEKAHUS
XMMHUYECKHX DPEaKLUH, O XMMHYECKOM DPAaBHOBECUM, PAacTBOPAaX M JUCHEPCHBIX CHCTEMax, 00
O0IIMX HAay4YHBIX IPUHLUIIAX XUMUYECKOTO IPOU3BO/ICTBA;

e (opmMupoBaHME Yy OOYyYarOIMXCAd OCO3HAHHOTO ITOHMMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUM 711 OOBSICHEHMs KJIIOUEBBIX MAECH M MpoOJieM COBPEMEHHOW XUMMHM, JUIs
OOBSICHEHUS W TPOTHO3UPOBAHMS SBICHHUN, WMEIOIMX E€CTeCTBEHHO-HAYYHYIO TPHUPOY;
IPaMOTHOI'O PEUIEHUs MMPOOJIEM, CBSI3aHHBIX C XMMHEH, IPOrHO3UPOBAHMSI, aHAJIN3a U OLEHKU C
NO3ULIMKA  SKOJIOTMYECKOH  0e30MacHOCTH  MOCIEACTBHA  OBITOBOM M IPOM3BOJCTBEHHOM
NESITEeIbHOCTH UEJIOBEKa, CBSI3aHHOM C XHMMHYECKUM IPOM3BOJICTBOM, HCIOJIb30BAHUEM U
nepepaboTKOM BEIIECTB;

e yruyOJeHHe NPEeACTaBICHUH O Hay4HBIX METOJaxX IMO3HaHMSA, HEOOXOMUMBIX Ui HMPUOOPETEHHS
YMEHHUI OpPUEHTUPOBATbCS B MHMPE BEUIECTB U OOBSICHEHHUS XUMHUYECKHX SIBICHUH, MMEIOIINX
MECTO B IIPUPO/IE, B IPAKTUUECKOM JEATEIbHOCTU U MIOBCEHEBHON HKU3HU.

B nnane peanusanuu nepBooyepeHbIX BOCIUTATENBHBIX U Pa3BUBAIOIIMX (YHKUIUN LETOCTHOM CHCTEMBI
cpeaHero oouiero oOpa3oBaHMs MpPU HW3YYEHUHM NpeaMeTa «XHUMHUsS» Ha YIriayOlEHHOM YpOBHE 0COOYIO
aKTyaJIbHOCTh ITPUOOPETAIOT TaKKE LENH U 33]]a4l, KaK:

® BOCNUTaHHE YOEXKIEHHOCTH B II03HABAEMOCTH SIBIICHUM NPUPOJBI, YBaXKEHUS K IPOLECCY
TBOPUYECTBA B 00JIACTH TEOPETUYECKUX U MPHUKJIAJHBIX HCCIEIOBAHUNA B XUMHHU, (OPMHUPOBAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

® pa3BUTHE MOTUBALMKU K OOYYEHHI0O M TIO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTaHHIO HA OCHOBE YCBOEHHUS O0II€YeIOBEYECKUX [IEHHOCTEH;

® pa3BUTHE I[I03HABATENIbHBIX MHTEPECOB, WHTEUIEKTyaJIbHBIX M TBOPUYECKHUX CHOCOOHOCTEN
oOyuaromuxcs, (OpMUPOBaHME y HHUX CO3HATEIBHOIO OTHOIIEHHMS K CaMOOOpa3oBaHHUIO U
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHEIIHOW MpoecCHOHATbHONW M OOIECTBEHHOM
JeSITeIbHOCTH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0pOBbIO M MOTPEOHOCTH B 3I0POBOM
o0pase K13HH;

e (opmupoBaHUE YMEHUN W HABBIKOB Pa3yMHOIO MPHPOAOIOJIb30BAHUS, PA3BUTHE SKOJIOTHYECKON
KYJIbTYpbI, IPUOOPETEHHE OTbITA OOIIECTBEHHO-TIONIE3HOU IKOJIOTMUECKO J1eATENbHOCTH.

O011ee yKcI0 YacoB, MPETyCMOTPEHHBIX I U3YYEHUS] XUMUH Ha yriIyOJIeHHOM YPOBHE CPEIHEro 00IIero
obpaszoBanus B 11 kimacce — 102 gaca (3 daca B HE/IeTIO).

COIEPKAHUE OBYYEHMUSA

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA
TeopeTnueckne 0CHOBbI XUMUH.
Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH dneMeHT. M3otonbl. CTpoeHHe 3NEKTPOHHBIX 000109eK
aTOMOB, KBaHTOBBIC YHCJIa. JHEPreTUUYECKHE YPOBHU U MOAYPOBHU. AToMHBIe opOuTanu. Kiaccudukamus
XUMHAYECKHX 3JIEMEHTOB (S-, p-, d-, f-ajnemenTsi). PacmpeneneHue 371€KTPOHOB MO aTOMHBIM OpPOUTAIISIM.



DNEeKTPOHHbIE KOH(PUIYpallUd AaTOMOB JJIEMEHTOB MEPBOrO—YETBEPTOTO MEPHOJOB B OCHOBHOM H
BO30Y>KIEHHOM COCTOSTHUM, 3JI€KTPOHHBIE KOHPUTYPALIUU HOHOB. DIIEKTPOOTPULIATEIHHOCTD.

[lepuoanueckuii 3akoH u [lepuoauueckas cucreMa xummuueckux aneMeHTos .M. Menneneesa. CBsi3b
MEPUONYECKOr0 3aKoHa U Ilepuoguyeckoil CUCTEMBbI XMMHYECKHUX JJIEMEHTOB C COBPEMEHHOW TEOPHUEH
CTpPOCHHSI aTOMOB. 3aKOHOMEpPHOCTU H3MEHEHMSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMH
MPOCTBIX W CJIOXKHBIX BEIIECTB IO TpYIINaM M IepuoAaM. 3HauyeHHe nepuoaunyeckoro 3akona J[.U.
Meneneesa.

XuMuueckas CBA3b. BUIbI XUMUYECKOW CBSI3M: KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi. MexaHUu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM CBSI3U: OOMEHHBIH M JOHOPHO-AKIENTOPHBIA. ODHEpruss W JUIMHA CBS3H.
[TonsipHOCTB, HAIIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOU CBA3U. KpaTHble cBA3u. BopopoaHas cBs3b.
MeXMOJIEKYIISIpHBIE B3AUMOAECHCTBUSL.

BasieHTHOCTh U BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPbl MOJIEKYNI C UX
Te€OMETPUUYECKUM CTPOCHHUEM (Ha IMpUMeEpe COSAUHEHUN JIEMEHTOB BTOPOTO MEPUOA).

[IpencraBnenue 0 KOMILJIEKCHBIX COC/IMHECHUSIX. Cocras KOMILJIEKCHOTO MOHA:
KOMILIEKCO00pa3oBarTeb, JIUraH bl. 3HAUEHUE KOMILIEKCHBIX coennHeHul. [lonaTue o koopauHalMOHHON
XUMUHU.

BemectBa MOJNEKYISIPHOIO M HEMOJEKYJISIPHOTO CTPO€HHUs. THUIBl KPUCTALUIMUECKUX PELIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[TonsaTne o nucnepcHeix cucremax. Mcruansie pacTBopsl. [IpencraBieHne 0 KOJUIOWIHBIX pacTBOpax.
CriocoObl  BbIpaXEHHUSI KOHILIEHTpAIlMM pacTBOPOB: MaccoBasl JIOJIsl BELIECTBA B pacTBOpE, MOJISpHAs
KOHLIeHTpauus. HacblleHHble 1 HEHACHIIEHHBIE PACTBOPbI, pACTBOPUMOCTh. Kpucramioruaparsl.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BellecTB. TpUBUATIbHBIC HAa3BaHUS OTIEIbHBIX
MIPEACTABUTENEN HEOPTAaHUYECKUX BEIIECTB.

Knaccupukanus XuMHUYECKMX peakuuidi B HEOPraHMYeCKOM W OpraHW4yeckKo XHWMHUHU. 3aKoH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHEHMSI W TMPEBPALICHUS SHEPIHMH NPU XUMUYECKUX PEaKLUX.
TemnoBsie 2 hekTh XUMUYeCKUX peakiuil. TepMoxumMudeckne ypaBHEeHHUS.

CKOpOCTh XMMHUYECKOW peakiuu, €€ 3aBUCUMOCTh OT pa3IuYHbIX (PakTopoB. ['OMOTeHHBIE U
reTeporeHHsle peakuuu. Katains u kataau3aTopsl.

OOpatumble W HEOOpaTUMBIE pEaKIMH. XUMHUYECKoe paBHOBecue. KoHcTaHTa XHUMHUYECKOTO
paBHOBecusi. DaKTOPHI, BIUSIONIME HA IMOJOKEHUE XMMHUYECKOIO PaBHOBECHUS: TEMIIEpaTypa, AaBJICHUE U
KOHIICHTPALlUX BEIIECTB, y4acTBYrOIMX B peakiuu. [Ipuanun Jle [larense.

OnektponuTrueckas aucconuanus. CuibHbIe U cnabbie anekTpoiauThl. Ctenensb nquccormaiuu. Cpena
BOJHBIX PACTBOPOB: KHCJIOTHAs, HEWTpalibHas, IIenovHas. Bomopoanslii mokazatens (PH) pactBopa.
I'uaponus coneil. Peakiun noHHOro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENBbHBIE peakiny. CTteneHb OKucieHus. OKUCIUTENb U BOCCTAHOBUTEI.
[Iponiecchl OKUCIEHHST W BOCCTAHOBIICHMS. BaxHeWIMe OKHCIWTENIM W BOCCTAHOBHUTENW. MeTon
ANEKTPOHHOTO OanaHnca. DIeKTPOIIN3 PACTBOPOB U PACILIIABOB BEIIECTB.

DKCIEepUMEHTAIbHBIE METOJbl M3YUEHHUsI BEIIECTB M HMX MPEBpALICHUMN: Pa3J0KEHHE IEePOKCUJIa
BOJIOpOAA B IIPUCYTCTBUM KaTaJIM3aTOPa, MOJEIN KPUCTAUIMYECKHX PEIIETOK, NPOBEICHUE pPEAKIUN
MOHHOTO OOMEHa, OIpeAeNieHHEe Cpelbl PacTBOPOB C IOMOIIBIO HHIAMKATOPOB, H3YYEHUE BIIHUSHUS
pa3IuYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKOU PEAKIINH U TOJI0KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckasi xumus.

[Tonoxxenne HemetamioB B llepuoamyeckoil cucrteme xumuueckux anemeHtoB [[.U. MenneneeBa u
OCOOCHHOCTH CTPOEHHUS UX aToMOB. PU3NWYecKUe CBOWCTBA HEMETAUIOB. AJIOTPONHSI HEMETayuloB (Ha
puMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

Bogopon. [Tonyuenue, pusnueckue U XUMUIECKHE CBOWCTBA: PEaKIMU C METa/NIaMU U HEMETaJIJIaMH,
BOCCTAHOBUTEJbHBIE CBOMCTBA. [ Mapuabl. TOIIMBHBIE JIIEMEHTBI.



lanorensl. Haxoxxaenue B mpupoze, crnocoObl moiydyeHus, (pusnueckue M XMMHUYECKHE CBOWCTBA.
["asiorenoBoopopl. BaxkHeime KHCIOPOACOAEpkKAIINEe COCIUHEHHS TalloreHoB. JlaGopaTtopHbie W
MIPOMBIIIJICHHBIE CITOCOOBI MOJTyYeHHS TaJIOTeHOB. [[puMeHeHne raloreHoB U MX COSAMHEHUI.

Kucnopon, o30n. JlabopaTopHble ¥ IPOMBIIIJICHHBIE CIIOCOOBI MOMYYEHHsI Kuciopoaa. Gusnueckue u
XUMHUYECKHUE CBOKCTBA U IPUMEHEHHE KUCI0pOo1a U 030HA. OKCHUJIBI U IEPOKCH/IBI.

Cepa. Haxoxzaenuwe B MpHUpojAe, CHOCOObI MOJMy4YeHHs, (PU3MUECKHe U XHUMHUYECKHUE CBOICTBaA.
CepoBognopon, cymbdunsl. Oxeun cepoi(1V), okcun cepri(VI). CepHrcras u cepHass KHUCIOTH U MX COJIH.
OcobeHHoCTH CBOUCTB cepHOI KUCNOTHL. [IpuMeHenune cepsl 1 €€ CoeIMHEHU.

A3zot. Haxoxxienue B mpupo/ie, criocoObl Moxy4YeHus:, pu3nueckue u XMMHUUeCKHe CBOMCTBA. AMMHUAK,
HuUTpuabl. OKcuabl a30Ta. A30THCTas U a30THAas KUCIOTHI U MX coiu. OcoOEHHOCTH CBOMCTB a30THOM
KUCIOTHL. [I[puMeHenne a30ta u ero coeAMHEHUN. A30THBIE YI00pEHUSI.

®ocdop. Haxoxnenue B mpupope, CrocoObl MONydeHHs, (pu3nyecKkrue M XUMHUYECKHE CBOMCTBA.
@ocohunsr u bochun. Oxcunsl hocdopa, dochopnas kucnora u e€ conu. [lpumenenue pochopa u ero
coequHeHunil. ocopHbie y1oOpeHUs.

VYriepon, HaxoXXAeHWE B MHpupoje. AJuloTporHble Momudpukamuu. Puzndeckne W XUMUYECKHE
CBOMCTBa MpPOCTBIX BeIIeCTB, 0Opa3zoBaHHBIX yriepogoMm. Oxcup yriepona(ll), oxcun yrmeponma(lV),
yrojibHas KUCJIOTa U €€ conu. AKTUBUPOBAHHBIA Yroib, aacopOuus. Dymnnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHre IPOCTHIX BEIIeCTB, 00Pa30BAHHBIX YIIIEPOAOM, H €0 COSTMHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, cnocoObl MOdydyeHHs, (pU3MUEeCKHMe U XUMHUYECKHE CBOICTBA.
Oxcup kpemuus(1V), kpemHueBast KucaoTa, CUiIMKaTel. [IpuMeHeHne kpeMHus U ero coeaguHeHui. CTekIo,
€ro MoJIy4eHHUe, BUAbI CTEKJIA.

[Tonoxxenue metamioB B Ilepuoanueckoil cuctemMe XUMUYECKHX 3JIeMEHTOB. OCOOEHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000JI0UeK aTroMoB MeTauioB. OOmue ¢usnueckue cBoicTBa MeTauioB. [IpumeHeHue
METaJIJIOB B OBITY U TexHUKe. CIIaBbl METaIJIOB.

DNEeKTPOXUMHMUECKUIN psii  HampspkeHHd MetaiioB. OOmme crnocoObl IMOMYyYeHHs MeETalIoB:
THJIPOMETAIITYPIUsl, THPOMETAIUTYpIHsl, 3eKTpomMeTamnyprus. [loustue o koppo3un meramioB. CrocoOsl
3aIUTHI OT KOPPO3HUHU.

Oobmas xapakrepuctuka metamioB |A-rpynnel Ilepuonnyeckoil cucTeMbl XUMHYECKHX JIEMEHTOB.
Hatpuit u xanuii: noixydenue, puzndeckre 1 XUMHUUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX
COCAMHEHHU.

O6bmas xapakrtepuctuka MetamwioB ||A-rpynmnel [lepuoguueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB.
Marunuii 1 KaJblMii: TofydeHrne, PU3NIecKrue U XUMHYECKHUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
ux coequHeHnH. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

ANIOMMHUI: TIOTy4YeHue, GU3n4ecKue U XMMUYECKHUe CBOWCTBA, MPUMEHEHUE MPOCTOro BEILeCTBA U
€ro coeIMHEeHUH. AMQoTepHbIE CBOWCTBA OKCHJIAa M THUAPOKCUIA ATIOMHUHHS, T'HMAPOKCOKOMILIEKCHI
AITFOMUHHUSL.

OOmast xapakTepucTka MeTaisioB mnoOouHblx mnoarpynmn (b-rpynm) Ilepuoanueckoil cuctembl
XUMHUYECKUX 3JIEMEHTOB.

dusnyeckne U XUMUIECKUE CBOWCTBA XpoMa U ero coenuHeHnil. Okcuasl u ruapokcun xpoma(ll),
xpoma(lll) u xpoma(V1). XpomaTsl U JUXpOMAaThI, UX OKUCIUTEIbHBIE CBOICTBA. [lonyyeHne u npumMeHeHue
Xpoma.

Ou3NYEeCKUEe M XMMHYECKHE CBOMCTBA MapraHia M €ro COeIMHEHUW. BaxHeWline coeIuHEHHUs
mapranna(ll), mapranma(lV), mapraama(VI1) u mapranna(VIl). Tlepmanranar kamusi, €ero OKHUCIHTEIIbHBIC
CBOMCTBA.

dusnueckue U XMMHUYECKUE CBOMCTBA JKene3a U ero coeauHeHui. OKCUIbI, THAPOKCUIBI U COJU
xene3a(ll) u sxxeneza(lll). [Tonyduenne u mpuMeHeHUe xee3a U €ro CIIaBOB.

du3nYecKre 1 XMMHYECKHE CBOMCTBA MeAU U €€ coearuHeHuil. [lonydenne u npuMeHeHne Meau u eé
COCTUHEHU.



[uuk: momydyeHue, (U3MYECKUE W XUMHYECKHE CBOWMCTBA. AMQOTEpHBIC CBOWCTBA OKCHIA U
TUAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne IIMHKa U €ro COeAMHEHU M.

DKclepUMEHTaIbHBIE METOJbl H3YYEHHUS BEIIECTB M WX MPEBpAIICHUH: H3ydeHHE OOpa3loB
HEMETAJJIOB, TOPEHHE cepbl, docopa, xene3a, MarHusd B KUCIOPOJEe, U3ydeHHE KOJUIEKIuN «MeTaibl u
CIUIaBbl», B3aMMOJEUCTBHUE IIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METAUIOB C BOAOH (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), B3aUMOJACHCTBHE IIMHKA U JKejle3a C PacTBOpPaMH KUCJIOT U IIEI0YeH,
KaueCTBCHHBIC pPEakUMM HAa HEOPraHWYECKUE AaHUOHBI, KATHOH BOJOpPOAA M KaTHOHBI METaJUIOB,
B3aUMOJCUCTBUE THUIPOKCUIOB aJIIOMHHMSA M IMHKA C pacTBOpaMU KHUCIOT M IIEJIOYEH, peILIeHue
SKCIIEPUMEHTAJIbHBIX 3a1a4y 1o TemaMm «['amorens», «Cepa u e€ coeguHeHus», «A30T U (dochop U UX
COeMHEHUSY, «MeTabl [NIaBHBIX MOATPYII», «MeTasibl MOOOYHBIX MOATPYIIID».

XuMHuS U )KU3Hb.

Ponp xumun B 00ecrie4eHNH YCTOHUMBOTO pa3BUTHs dejoBedecTBa. [IoHATHE O HAyYHBIX METOJax
MO3HAHMSI U METOJOJIOTMM HAY4YHOro HuccienoBaHus. HayuyHbple NPUHUMIIBI OpraHu3alud XHUMHYECKOTO
Mpou3BOJICTBA. [IpoMbIlIIeHHBIE CIIOCOOBI MOJIYyYEeHUs BaXKHEHIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA
aMMHaKa, CEpHOW KHCJIOThL, MeTaHona). [IpomblluIeHHbIE CHOCOOBI MOJYYEHHsS] METANIOB U CIUIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKpYyXKawlleld cpeapl U ero mnocieactsus. Ponb xumuu B obecnedyeHuu
SHEPreTHUECKOi 0e30MacHOCTH.

XuMHs U 3J0pOBbE uenoBeKa. JlekapcTBeHHbIe cpencTBa. [IpaBuina ucnosb3oBaHus JIEKapCTBEHHBIX
npenapaToB. Posib XUMUM B pa3BUTUH MEAULIMHBIL.

XUMHsI TIUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE 00aBKH. Poib XUMuu B 0OecrieueHUu MHUIIEBOH
0€30MMacHOCTH.

Kocmernueckue u napdromepnsie cpenctsa. bortoast xumust. [IpaBuna 6e30macHOro UCIONIb30BAHUS
npenapaTroB ObBITOBOM XUMHUHU B MIOBCETHEBHOM KU3HHU.

XUMHUS B CTPOUTENIbCTBE: BaXKHEHNILINE CTPOUTENbHBIE MaTepUabl (IIEMEHT, OETOH).

XuMmus B ceJIbCKOM Xo3siiicTBe. OpraHudeckre 1 MUHepaibHble y100peHus.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMuka. Marepuaibl Uis
2eKTpOHUKU. HaHoTexHOMOT M Y.

Pacuérnsbie 3anaun.

Pacuérhl: Macchl BemiecTBa WM 00bEMa Ia30B MO M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WIH
00BbEMY OJTHOTO M3 YYacTBYIOIIMX B PEAaKLUH BEIIECTB, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peaxkiuu, €cilii OJHO M3 BEUIECTB MMEET IMpUMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakuu, eciay OJHO M3 BEUIECTB JIAHO B BHJIE PACTBOpA C ONPEACIEHHON MacCOBOM J10JIEW pacTBOPEHHOTO
BEIIECTBA, MAacCOBOM JOJM M MOJISIPHOM KOHIEHTpPAllMU BELIECTBAa B PAcTBOPE, NOJU BBIXOJA IPOAYKTA
peakuyu OT TEOPETUYECKHU BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBsI3€l MpU M3ydeHHH o0Iiel U Heopranndeckoi xumuu B 11 kiacce
OCYIIECTBIISICTCS Yepe3 MCIOJIb30BaHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX MOHSATUH, TaKk M MOHATHUH,
IIPUHATBIX B OTAEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01iue ecTecTBEHHO-HAayUHbIE MOHATHS: SBJIEHUE, HAyYHBIM (haKT, TUIIOTE3a, TEOpHs, 3aKOH, aHAIIN3,
CHUHTE3, Kiaccuukanus, TMEepUOJUYHOCTh, HAONIOJCHHE, U3MEpPEHHEe, OKCIEPUMEHT, MO/Ielb,
MOZICIIUPOBAHUE.

®dusuka: marepusi, MUKPOMHUP, MAaKpOMHp, aTOM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, H3OTOIBI,
PaZMOaKTUBHOCTb, MOJIEKYJa, SHEPTreTUUYECKU YpOBEHb, BEIECTBO, TEIO0, 00BEM, arperaTHOE COCTOSHHUE
BELIECTBA, UJCANIbHBIN ra3, (u3nyecKre BeTHUNHBI, eAUHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorusi: knerka, opraHu3M, 3KocucreMma, Oumocdepa, MeTaboIM3M, MaKpo- U MHUKPOIIEMEHTHI,
O€JKu, >KUPBI, YIIEBOJbI, HYKIEMHOBBIE KHCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEHIECTB M IOTOK
SHEPTHUH B SKOCUCTEMAX.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.



TexHomorna:  XuMuYecKass IMPOMBIIUICHHOCTb,  METAUIyprusi, CTPOMTEIBHBIE  MaTEPHUAIIBL,
CEJIbCKOXO35MCTBEHHOE IIPOU3BOJICTBO, nuuieBas IIPOMBIIIJICHHOCTD, bapMmareBTHUECKAS
IIPOMBILIICHHOCTh, ITPOU3BOACTBO KOCMETHMYECKUX IIpEraparoB, IPOU3BOACTBO KOHCTPYKLIIMOHHBIX
MaTepHUasoB, JIEKTPOHHAs IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.

INTIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMUMHWHN HA YTJIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHU C CHCTEMHO-ACATEIHPHOCTHBIM TOJXO0JIOM B CTPYKTYpPE JMYHOCTHBIX PE3YJbTAaTOB
OCBOCHHS TMpeAaMeTa «XUMHUS» Ha YpPOBHE CpEIHEro oO0Iiero oOpa3oBaHUs BBIIEICHBI CIEAYIOLINE
COCTaBJISIONINE: OCO3HAHWUE OOYUYAIONTUMUCS POCCHICKOW TpakJaHCKOW HIEHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH U CaMOOIPEICICHHUIO; HATMYHEe MOTHBAIIMKM K O0yYEHHIO; TOTOBHOCTh
U CHOCOOHOCTh OOYy4aroUIMXCs PYKOBOJACTBOBATHCA MPHUHATHIMU B OOIIECTBE MpaBUIAMH U HOPMaMU
MOBEJICHUS;, HAJIMYUE TPABOCO3HAHUS, DKOJIOTHYECKON KYJIbTYpPBI; CIIOCOOHOCTh CTaBUThH IEIH U CTPOUTH
’KU3HEHHBIE IIJIaHBI.

JIndHOCTHBIE PE3YyJbTaThl OCBOCHHUS IMpeaMera «XHUMHS» OTpaxaroT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATENBHON U MPAKTUUYECKOM MeATENIbHOCTH 00y4YaromuXcsl B IPOIECce peaan3aluund 00pa3oBaTeabHON
JICSITCILHOCTH.

JInyHOCTHBIE PE3YNbTaThl OCBOCHUS NpeIMeTa «XHUMHS» OTpPakaroT CHOPMUPOBAHHOCTH OIBITA
MO3HABATENIBHON U MPAKTUUYECKOM MeATENIbHOCTH 00y4YalomuXcsl B IPOIECCe peaan3alun 00pa3oBaTeabHON
JEeITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUsI 00YYaIOUMMHUCS CBOMX KOHCTHUTYIIHMOHHBIX TIPaB U 00sI3aHHOCTEH, YBAXKCHHS K 3aKOHY U
MIPABOIIOPSIKY;

MPEJICTABJICHUSI O COLMATBHBIX HOPMAaX M MpaBUiIaX MEKIUYHOCTHBIX OTHOILIEHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW ACSATENHHOCTU MPU CO3JAAHUHM y4E€OHBIX MPOEKTOB, PEUICHUU
y4eOHBIX U MIO3HABATEIHHBIX 337124, BBITOJIHCHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HaMEPEHHMs], JIOTUKY U apryMEHThl APYTuX Mpu
aHaJlM3e pa3INYHbIX BUJOB YU€OHOM NesSTENbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS! K UCTOPUYECKOMY U HAyYHOMY HACJIENIO OTE€UECTBEHHOU XUMUU;

YBOKEHUS K TMPOIECCY TBOPYECTBA B OONACTH TEOPHUH M TMPAKTUYECKOTO MPHIOKECHUS XUMHH,
OCO3HAaHUs TOTO, YTO JAaHHbIE HAayKH €CTh pEe3YJNbTaT JIUTENbHBIX HAOIIOJCHUH, KPOMOTIUBBIX
IKCIIEPUMEHTAIBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/Ia YUEHBIX U MPAKTHKOB;

WHTEpeca W TI03HABATEIbHBIX MOTHBOB B TOJYYCHHH U TOCJICAYIONIEM aHaiu3e WHPOPMAIUHA O
MepPEeAOBBIX JOCTUKEHUIX COBPEMEHHOM OT€UECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHWBAaTh CHUTYallMH, CBSI3aHHBIE C XUMHUYCCKHUMH SBICHHUSIMH, W TPUHUMATH
OCO3HAHHBIE PEIICHHUs, OPUEHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OILIEHWBATh CBOE TOBEIEHUE U MOCTYIKH CBOMX TOBApHINEH C MO3UIMH HPABCTBEHHBIX H
MPaBOBBIX HOPM M C YIETOM OCO3HAHUS IMOCIEACTBUI MOCTYITKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOTO M 0e30macHOro obpas3a KU3HHU, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUUYECKOMY 37I0OPOBBIO;

coOmroieHnsT TpaBmiI 0€30IMMacCHOTO OOpAIleHUs] C BEIIECTBAMU B OBITY, NMOBCEIHEBHOW >XW3HH, B
TPYAOBOM AEATEIbHOCTH;



MOHUMAaHUS LIEHHOCTH MpaBWJI HMHIUWBUIYaIbHOTO M KOJUIEKTMBHOIO O€30MacHOrO IMOBEACHUS B
CUTYaLUSX, YTPOXKAKOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMA TOCJEJCTBUNA M HENPHUATHUS BPEAHBIX NMPUBBIYEK (YNOTPEeOICHUs aJIKOTOoJsi, HAPKOTHKOB,
KYpEHHUs);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HMCCIEeIOBATEIIbCKON JAESITENbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOM U IPYIMX BUJAX JNESATEIBHOCTH;

YCTaHOBKM Ha aKTMBHOE€ y4acTHE B PELUEHUHU IPAKTHUUECKUX 3a]ad COLIMAJIBbHOM HAIpaBIEHHOCTH (B
paMKax CBOEro KJiacca, IIKOJbI);

UHTEpeca K IMPaKTUYECKOMY H3YYEHHI0 Npodeccuil pa3iuyHOro poja, B TOM YHCIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 10 XUMUH;

YBa)XEHHUS K TPYLY, JIOASIM TPyJa U pe3yibTaTaM TPYAOBOH 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaTbHOW TpPaeKTOpHUM OOpa3oBaHMs, OymylIei
npodeccun W peanu3ali COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTRa;

6) 9K0JIOrNYECKOT0 BOCTIUTAHUSI:

9KOJIOTHYECKU 11eJIECO00PA3HOr0 OTHOLICHHS K MPUPOJE KaK MCTOYHHKY CYIIECTBOBAHHUS JKU3HHM HA
3emure;

[IOHUMAaHHUS IN100AILHOTO XapakTepa IKOJIOTHMYECKUX MPOOJIeM, BIUSHUS S3KOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHUE IPUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HAaHUS HEOOXOIUMOCTH HCIOJB30BaHUSA JOCTHKCHHM XUMHUU JJs PELICHUS BOIPOCOB
palMOHAIBHOTO MPUPOAOIIOIb30BAHNS;

AKTHUBHOTO HENPUATUSA JEHCTBHM, INPUHOCALIMX BpEI OKPYKAKOLIEH NPUPOJHOM cpele, yMEHUs
MIPOrHO3UPOBATh HEOJArONpPUITHBIE HKOJIOTMYECKUE MOCIEACTBUS NPEANPUHUMAEMbIX JEUCTBUNA H
IIPEeIOTBpALaTh HUX;

HaJIM4YUsl Pa3BUTOrO 3KOJOTMYECKOIO MBIIIJIEHMS, SKOJIOTMYECKON KYJIBTYpBI, OIBITa JESATEIBHOCTH
9KOJIOTMUYECKOI HaIlpaBJIEHHOCTH, YMEHUSI pyKOBOJCTBOBATHCSI UMHU B [TO3HABATEIIbHON, KOMMYHUKAaTUBHON
U COLIMAJIbHOW MPAKTHKE, CTIOCOOHOCTH U YMEHHUS aKTUBHO IPOTUBOCTOATH UI€0JIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAayKHM U OOLIECTBEHHOU
MPaKTUKU;

MOHUMaHUs CrieUu(UKY XUMHUHM KaK HayKH, OCO3HaHMs €€ poiM B (POPMHUPOBAHUU PALMOHAIBLHOTO
HAyYHOTO MBIIIJICHNS, CO3JIaHUM LIEJIOCTHOTO IPEJCTaBICHUsI 00 OKpYy)KalolleM MHUpPE KaK O €IUHCTBE
OPUPOJBl U YEJNOBEKa, B TMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEILICHWU IpOoOJieM COXpaHEHHs
MIPUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM JUII COBPEMEHHOW UMBMIM3AalMM: B €€
I'YMaHHCTHYECKOM HAINpaBJICHHOCTH W BaXHOM POJIM B CO3JJaHMM HOBOI 0a3bl MaTepUalbHON KyJIbTYpHI, B
pelIeHNH TI00AIBHBIX MPOOJEM YCTOMYMBOTO DPa3BUTHUS UYEIOBEUYECTBA — CHIPbEBOM, IHEPreTUUECKOMH,
MUIIEBOW M JKOJIOTMYEcKOM Oe30MacHOCTH, B Pa3BUTHUU MEIULMHBI, O0ECNEYEHUH YCIOBHM YCHEIIHOro
TpyJa 1 SKOJIOrH4ecKd KOM(OPTHOM JKM3HU KaKJI0TO WieHa OOlIecTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTHU: IOHUMAaHMs CYLUIHOCTU METOJOB IIO3HAHUS, UCIOJB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIONb30BaTh IOJy4aeMble 3HAHUS ULl aHAIM3a U OOBSCHEHUS
SBJIGHUN OKpPYKAIOIIEr0 MHUpa M NPOUCXOASIIMX B HEM H3MEHEHHWH, yMEeHHUs JAelaTh OOOCHOBaHHBIE
3aKJIIOUYEHHS] HAa OCHOBE HAYYHBIX (PAKTOB M HMEIONIMXCSA JAHHBIX C LENbI0 MOJYyYeHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XHWMHYECKHME 3HAHUS Ui pelieHus MIpodiieM B
peanbHBIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K MMO3HAHUIO, UCCIIE0BATEIBCKON AEATENbHOCTH;



TOTOBHOCTH W CIIOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MIOJTYYCHUIO HOBBIX 3HAHUH 110 XMMHHU B COOTBETCTBHH C )KU3HEHHBIMH IMMOTPEOHOCTSIMHU;
MHTEpeca K 0COOCHHOCTSIM TPpy/a B Pa3InYHBIX cepax MpohecCHOHATbHON 1eATEIIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHbie pe3yabTaThl OCBOCHHS IPOrPAaMMbI [0 XMMHH Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

3HAYUMBIC JJISL q)OpMHpOBaHI/ISI MHPOBO33PCHUA 06y11a10m1/1x051 MCKIAUCHUITIIIMHAPHBIC
(MeXITpeIMETHbBIC) OOICHAYYHbIC TOHATHUS, OTPAXKAIOUIME IEJOCTHOCTh HAYYHOW KApTHHBI MHpa |
crieuuKy METOJ0B TMO3HAHHS, MCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPIHS,
SIBJICHHE, MPOIECC, CHUCTeMa, HAy4YHbIH (aKT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UccIIeI0BaHKe, HAOIIOICHNE, H3MEPEHUE, SKCIIEPUMEHT H JAPYTHe);

yHUBEpCaJbHbIC y4eOHble JCWCTBHs (IIO3HABATEIbHbIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIC),
obecrnieunBamone (GopMUpoBaHHE (PYHKIIMOHAIBHOW TIPAMOTHOCTH W COIHAIBHOW KOMIIETEHIHH
o0yJaromuxcs;

CIIOCOOHOCTh OOYYAOIIMXCS UCIOJIb30BaTh OCBOCHHBIC MEXIUCHUIUIMHAPHBIC, MUPOBO33PEHUCCKHE
3HAHHS ¥ YHUBEPCAIbHbBIC yueOHBIC ICHCTBUS B IO3HABATEIbHON M COLUAIBHOM MTPAKTHKE.

MeranpenMeTHbie  pe3yabTaThl  OTPaXalOT  OBJAJCHHE  YHHBEPCAIbHBIMH  yYEOHBIMU
IMO3HAaBATCJIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMUA [[eflCTBH?IMI/I.

ITo3naBaTenbHBIC yHHBEPCAJIbHbIC YU4eOHbIC el CTBUS

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaIU3upOBaTh MIPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpPEIEATh LN JEATEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUH HUX JOCTUKEHUS, COOTHOCUTH
pe3yabTaThl AEATEIBHOCTH C IIOCTABJICHHBIMU LEISIMU;

HCIIOJIb30BaTh NPU OCBOCHHWM 3HAHWN NPHUEMBI JIOTHYECKOTO MBIIUIEHUS: BBIIEIATh XapaKTEPHBIE
IIPU3HAKWA TOHITHH M yCTaHABIMBAaTh MX B3aUMOCBA3b, HMCIIOIb30BaThb COOTBETCTBYIOIIUE IOHSITHS JUIS
O0O0BSICHEHUS OTAENBHBIX ()AKTOB U SIBICHU;

BBIOMpATh OCHOBAHUS M KPUTEPUH JUIsl KJIaCCU(UKALIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABJIMBAaTh IPUUNHHO-CIIEICTBEHHBIE CBA3M MEKIY U3Y4aeMbIMH SIBJICHUSMY;

CTPOUTBH JIOTHUECKHE PACCYXACHUS (MHAYKTHBHBIC, JEAYKTUBHBIC, [0 aHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMATPUBAEMBIX SBJIEHUSX, ((OPMYIHPOBATh BHIBOABI M 3aKIIOUCHHUS,

MPUMEHSTh B MPOLECCE MO3HAHUS HUCMOJIb3yeMble B XMMHUU CHMBOJUYECKHE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBbIBaTh MOJIENIbHbIE MPEJICTaBICHUS — XWMHUYECKUH 3HAK (CHMBOJI) 3J€MEHTa, XUMHYecKas
¢dopmyna, ypaBHEHHE XUMHYECKOM peakluu — NpU PELICHUH Y4eOHBIX MMO3HABATEIbHBIX M MPAKTHUYECKUX
3a/1a4, MPUMEHATh HA3BaHHbIE MOJEIBHBIC IPEJCTABICHUS I BBIIBICHUS XapaKTEPHBIX IPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIAM.

2) 0a30BbIe HcCCIeI0BATeIbCKHE 1eiiCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIUI;

¢dbopMynupoBaTh LEAM U 3aJa4d KCCIIEeIOBaHUS, HCIIOJIb30BATh MOCTABJIEHHBIE U CAMOCTOSITEIHHO
c(OopMyIHpPOBaHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA [TO3HAHUS U OCHOBBI JUIsl JOPMUPOBAHUS TUIIOTE3bI
I10 IPOBEPKE MPaBUIBHOCTH BBICKA3bIBAEMBIX CYKIEHUM;

BJIa/IETh HABBIKAMHU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U NPOBEIAECHUS YUYEHUUECKHUX IKCIEPUMEHTOB,
COBEPILICHCTBOBaTh YMEHMs HAOIIOAATH 3a XOAOM IIPOLECCa, CaMOCTOATENIBHO IPOrHO3UPOBATh €T0
pe3yabTar, (GOopMyJIupoBaTh OOOOLICHMS U BBIBOABI OTHOCHTENBHO JIOCTOBEPHOCTH pE3yJIbTaTOB
MCCIIEIOBaHMs, COCTABIJIATH 0OOCHOBAHHBINA OTYET O MPOAETaHHOM padoTe;



IpUOOpPETaTh OMBIT YYEHHYECKOH HCCIEeOBATENLCKON W TPOEKTHOM JAEATEIBHOCTH, HPOSBIATH
CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSTEIIEHOMY IIOMCKY METOJNOB pEIICHHsS NPaKTHYECKUX 3aad,
MPUMEHEHHIO PA3JINYHBIX METOI0B TIO3HAHMUSL.

3) pa6ora ¢ nngopmanmeii:

OPMEHTHPOBAThCA B pa3JIMYHBIX HMCTOYHMKAX WHGPOpPMAIUK (HAYYHO-TIOMYJSIpHAs JIUTEpaTypa
XMMHYECKOTO COJICpKaHUs, CIpaBOYHBIE 1MocoOusi, pecypchl VHTepHeTa), aHaIM3MpOBaTh MH(POPMAILNIO
pa3NUYHBIX BUAOB H  (GOpPM  TPEICTaBICHHs, KPUTUYECKH OLEHUBAThb €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUHBOCTD;

(bOopMyIHpPOBaTH 3apOCHl M NMPHUMEHATH PAa3JIMYHbIE METOABI IPH IMOWCKE M OTOOpe MH(pOpMAIHH,
HEOOXOMMOM /7SI BBITTOJTHEHUS YUEOHBIX 3a/1ad ONPEICIEHHOTO TUIIA;

MpUOOPETaTh OIMBIT UCIOIB30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M pa3IMYHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBHIOMPATh ONTUMAIBbHYIO ()OPMY IMpEACTaBICHUS WHPOPMAIHMU (CXEMBbl, TpapHKH,
JAMarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTHUE);

WCIIOJBb30BAaTh HAYYHBIN SI3BIK B KAa4eCTBE CPEJCTBA MpHU paboTe ¢ XUMHUYECKOW HH(MOpMAIHEH:
OPUMEHSTh MEXNpeAMeTHbe ((pu3mueckue © MaTeMaTHYeCKWE) 3HAKH M CHUMBOJBI, (POPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KomMyHuUKaTHBHBIe YyHHBepcaibHble Y4eOHbIe JelicTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TEMBI B X0/1€ JUAJIOTa U/WUIH TUCKYCCHH,
BBICKA3bIBaTh MU, GOPMYIHUPOBATH CBOM MPEAJIOKEHNS OTHOCUTENBHO BBIOJIHEHUS TIPEITI0KEHHON
3a1a4M;

BI)ICTyrIaTI) C Hpe?)eHTaIII/IeI\/JI pGSYHI)TaTOB HOSH&BaTCHLHOI\/JI ACATCIIbHOCTH, HOJ'Iy‘IGHHBIX
CaMOCTOSITENTbHO HJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBITIOJHEHUM XUMHUYECKOTO JKCIICPUMCHTA,
MPAKTUYECKON pabOThI IO MCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alui y4eOHOTO MPOeKTa, U
(GbopMynHpoOBaTh BHIBOJBI TIO Pe3yibTaTaM MPOBENEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAHUS TO3UIIMI B
x0J1e 00CYyX)eHUsI 1 0OMEHa MHCHUSIMU.

PerysasitTuBHbIe yHHBepcaJbHbICe y4eOHbIe 1eCTBHSA:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO ITO3HABATEIbHYIO JESATEIbHOCTD, ONPEENss e
LeMM U 3aJa4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh MPEAJAaraeMblil aqropuTMm
JeWCTBUI TpU BBIMOJHEHUH Y4€OHBIX M HMCCIEIOBATENbCKUX 3aj]ad, BeIOMpaTh Haubonee 3(QeKTUBHBIHM
CIOCO0 MX peIIeHUs C YYETOM MOTy4YEeHHUSI HOBBIX 3HAHUH O BEIIECTBaX M XMMHUYECKUX PEaKLUsX;

OCYIIECTBIISITH CAMOKOHTPOJIb ACSATEIHHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.
HNPEJIMETHBIE PE3YJBTATHBI
[IpenmeTHble pe3ynbTaThl OCBOCHUS NMPOTpaMMBbl 10 XUMHMM Ha YriyOJEHHOM ypOBHE Ha ypPOBHE
CpeIHero oO0Iero o0pa3oBaHUs BKIIOYAIOT cHeruduuecKkue s y4eOHOro mpeameTa «XHUMHS» HaydHbIC
3HaHUS, YMEHUS U CIOCOOBI ACWCTBUI MO OCBOCHHUIO, MHTEPIPETAIIMA U MPEOOPA3OBAHUIO 3HAHUH, BHJIBI



ACATCIIBHOCTH IO IMOJTYYCHHUIO HOBOI'O 3HaAHUA U IPUMCHCHUIO 3HAaHUH B Pa3IUuYHBIX y‘le6HBIX CUTyallMsiX, a
TAaKXEC B pCaJIbHBIX ) KU3HCHHBIX CUTYyallUAX, CBA3aAHHBIX C XHMHECH.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O01as 1 Heopranudeckasi XuMUs» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEJICTABICHUNA: O MaTepHAIbHOM €IMHCTBE MHpA, 3aKOHOMEPHOCTSIX H
[I03HABAEMOCTH SIBJICHUI MIPUPOJIbI, O MECTE U 3HAYEHUM XMMHUHU B CUCTEME ECTECTBEHHBIX HAYK U €€ POJIU B
00eCrieYeHNN YCTOWYUBOTO PAa3BUTHS, B PEHICHUH MPOOJIEM IKOJIOTHUECKOM, IHEPTeTUYECKON U MUIICBOU
0€30MacHOCTH, B PAa3BUTHUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTE€pPHAIOB, HOBBIX MCTOYHUKOB DHEPIUU, B
o0ecrnedeHny palMoHaIbHOTO PUPOIOTIOIL30BaHus, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTyphI
YeJI0BEKA, a TAK)KE IKOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON Cpelie;

BJIQJICHUE CUCTEMOW XUMHYECKMX 3HAHUH, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIIME IOHATUS —
XMMHUYECKHIA 3JIEMEHT, aTOM, SIIPO aToMa, M30TOIIbI, JJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHbIC
opOUTanu, OCHOBHOE M BO30YXIEHHOE COCTOSIHMSI aroMa, THMOpHIM3alMs aTOMHBIX OpOHUTaneil, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBA3b (KOBaJEHTHas,
MOHHAs, METaJUIMYeCKas, BOAOPOJHAs), KpHUCTaUIMYecKas pemérka, XUMHUYECKas peakuus, pacTBOp,
AJEKTPOJIUTHI, HEIJEKTPOJIUTHI, JIEKTPOIUTHYECKAsT AUCCOLMAIUS, CTENEHb AUCCOLMALIMM, BOJIOPOIHBIN
MOKa3aTelb, OKUCIUTENh, BOCCTAHOBUTENb, TEIJIOBOK 3((HEKT XMMHUUECKON peaklui, CKOPOCTh XUMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUU U 3aKOHBI (Te€Opus DJIEKTPOJIUTHUECKON TUCCOLMALUY,
nepuonnueckuil 3akoH JI.JMI. MenneneeBa, 3aKOH COXpPaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHUs H
MPEBpALICHUS] SHEPrud MpPU XUMHUYECKHUX PpEaAKIUAX, 3aKOH IOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH
NEHCTBYIOIUX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHUHU, MHPOBO33PEHUECKHE 3HaHWS,
JeXalMe B OCHOBE IMOHUMAaHHUS NPUYMHHOCTH M CHCTEMHOCTH XHWMHYECKHX SIBICHUH; COBPEMEHHBIE
MIPEJICTAaBICHHS] O CTPOCHHUHU BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HaJMOJEKYJISIPHOM YpPOBHSIX;
MPEACTABICHUSI O MEXaHM3Max XUMHUYECKHX pPEakUWid, TEePMOJUHAMHUECKMX H KHUHETHYECKUX
3aKOHOMEPHOCTSAX HMX NPOTEKaHWs, O XUMHYECKOM pPaBHOBECHUH, PACTBOpPAX MU JUCHEPCHBIX CHCTEMaXx;
(akTOJIOrMueCcKre CBEJIEHUS O CBOICTBaX, COCTABE, MOJIYYEHUH U OE30MaCHOM HCIOJb30BAHNN BayKHEHIIINX
HEOpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOW JESATENbHOCTH YeJIOBEKa, OOIIMX HAayYHBIX MPUHLHUIAX
XMMHYECKOT O IIPOU3BO/ICTBA;

chOPMUPOBAHHOCTh YMEHHI: BBISBIATH XapaKTepHbIe TMPU3HAKU TOHITHHA, YCTaHABIMBATh WX
B3alMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME MOHATHS NMPU ONMMCAHWU HEOPTaHMYECKHX BEIIECTB U UX
IIPEBPAILCHHI;

c(OPMHPOBAHHOCTh YMEHHS MCIOJIB30BaTh XMMUYECKYI0 CHMBOJMKY JJISi COCTaBIEHHS (HopMyn
BEIIIECTB U YPaBHEHUU XMMHUYECKUX peakuui, cucreMatudeckyto HomeHkiaarypy (IUPAC) u TpuBuanbHbie
Ha3BaHMSI OT/AETbHBIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUS ONPENENISITh BAJIGHTHOCTh U CTENIEHb OKHCIIEHUSI XMMHUECKUX 3JIEMEHTOB
B COCJIMHEHMSX, BUJ XUMUYECKOM CBS3M (KOBaJ€HTHAs, MOHHAsA, METAJUIMYECKas, BOJOPOJHAs), THII
KPUCTAJININYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

c(OPMHUPOBAHHOCTh YMEHUS OOBSACHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHAa XUMHUUECKON CBS3H U
TUMA KPUCTAUIMYECKOW pEIETKH, OOMEHHBIH U JIOHOPHO-aKIENTOPHBIH MEXaHU3Mbl 00pazoBaHUS
KOBaJICHTHOH CBSI3H;

c(OPMHPOBAHHOCTh YMEHUI: KIaCCU(HUIMPOBATH: HEOPraHMUYECKHE BEIIECTBA IO MX COCTaBy,
XUMHUYECKHUE PEaKIMH MO PA3IUYHBIM IpU3HAKaM (YUCILY U COCTaBY pPEarupyrollrux BELIECTB, TEIJIOBOMY
3¢ (deKTy peakiu, U3MEHEHUIO CTENEeHEeH OKHCIEHUS 3JIEMEHTOB, 0OpAaTUMOCTH, YYacTHUIO KaTallu3aTtopa u
JpyTHE); CAMOCTOSITEIIFHO BHIOMPATh OCHOBAHUSI W KPUTEPHH IS KIACCH(PHUKAIMU W3Y9aeMbIX BEIIECTB U
XUMHYECKUX PEAKIUH;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKpBIBaTh CMBICI Tepuoaudeckoro 3akona JI. M. MennmeneeBa u
J€MOHCTPHUPOBATH €TO0 CUCTEMATH3UPYIOUTYI0, 00BICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;



c(OpPMHUPOBAHHOCTh YMEHHUM: XapaKTEpU30BaTh AEKTPOHHOE CTPOECHHE aTOMOB U HOHOB XMMHUYECKUX
3JIEMEHTOB TNepBOro—uerBéproro mnepuonoB Ilepuommueckoit cucremsl .M. MenpaeneeBa, HUCHOJIb3ys
MOHSATHUSL «OHEPIeTUYCCKUE YPOBHU», «IHEPreTHUYCCKHE IOJYPOBHH», «S-, P-, O-aromHBIC OpOUTAINY,
«OCHOBHOE M BO30YXIEHHOE YHEPTETUUECKUE COCTOSHUS aTOMay; OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKHUX 3JIEMEHTOB M UX COEJUHEHUH 1o nepuonaaM u rpynnam [lepuoandeckoit cucremsr [.
W. MeHnneneeBa, BaJICHTHbIE BO3MOYKHOCTHM aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JJIEKTPOHHBIX
000J104€K;

c(OPMHPOBAHHOCTh YMEHHI: XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY HEOPraHWYECKUMHU
BEILIECTBAMHU C IIOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTH: OKHUCIUTEILHO-BOCCTAHOBUTEILHBIX PEAKIUi
MOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OaliaHca STHX pPEaKLUWid; peakiuuil MOHHOTO OOMEHa MyTEM
COCTABJIICHMSI HUX IIOJIHBIX M COKpPAUIEHHBIX MOHHBIX YPaBHEHMM; pEaKUUMid TUAPOIU3a; peakuui
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U ATFOMHUHHS);

c(OPMUPOBAHHOCTh YMCHHS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHWUS XUMHUYECKUX PEaKIUH ¢
y4€TOM HUX DHEPreTHYECKUX XapPaKTEPUCTHK, XapaKTep H3MEHEHHUS CKOPOCTH XMMHYECKOW peaklnu B
3aBHUCHUMOCTH OT DPa3UYHBIX (DAaKTOPOB, a TAKKE XapaKTep CMEIIEHUS XUMHUYECKOIO0 PaBHOBECHUS IO
BIIUSIHUEM BHEIIHUX Bo3jercTBuil (mpuniun Jle [laTtense);

c(OPMHPOBAHHOCTh yMEHHUS XapaKTepPH30BaTh XWMHUYECKHE PpEaKIUH, JeXKallue B OCHOBE
MIPOMBIIIJICHHOTO TIOJNYYEHUSI CEPHOW KHCIOTHI, aMMHaka, OOIIMEe HAaydYHbIC NPUHIUIBI XUMHUYCCKUX
MIPOU3BO/JICTB; 1€JIeCO00Pa3HOCTh MPUMEHEHHUSI HEOPTaHUUECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C
TOYKH 3PEHHUSI COOTHOILIEHUS PUCK-TIOJIb3A;

c(OpPMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HaHUM O METO/IaX HAYYHOI'O MO3HAHUS SIBJICHUM NPUPOABI —
HaOJt0/IeHNe, U3MEpPEHUe, MOJIEIUPOBAHUE, SKCIEPHUMEHT (peallbHbIi M MBICIEHHBIN), HCIONb3yEMBIX B
€CTECTBEHHBIX HayKaX, YMEHHUs IPUMEHSATh 3TU 3HAHUS MPHU IKCIIEPUMEHTAIbHOM UCCIIEI0BAHUH BEUIECTB U
Ui OOBSICHEHHS] XMMHMYECKUX SIBICHUM, UMEIOIIMX MECTO B MPHUPOAE, MPAKTUYECKOH AesITeTbHOCTU
YEJIOBEKA M B IIOBCEIHEBHOM KHU3HMU;

c(hOPMUPOBAHHOCTb YMEHHUS BBISIBISATH B3aUMOCBS3h XHUMHUYECKUX 3HAHWM C TIOHIATHSIMU U
MPEJICTABJICHUSIMA JIPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB Uis 0oJiee OCO3HAHHOTO TMOHHUMAaHHS
MaTepuaibHOr0 €IMHCTBA MUDPA;

c(OPMUPOBAHHOCTh YMEHMSI IPOBOJAUTH PACUETHI: C HCIIOJIB30BAHMEM IOHATUH «MaccoBas J0Jid
BEIIECTBA B PACTBOPE» U «MOJISIPHAs KOHIIEHTpAlLMs»; MAacchl BEIIECTBA MM 00bEMA raza Mo U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMU BEIIECTB; TEIJIOBOTO
s dekra peakiuu; 3HAYEHHUS BOJOPOJHOTO TMOKA3aTelsl PACTBOPOB KHUCIOT W IIETOYed C HW3BECTHOM
CTENEHbI0 JUCCOLMAlUU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA) MPOAYKTA pEaKUWH, €CIU OAHO U3
HMCXOJHBIX BEUIECTB JaHO B BHJIE pACTBOPA C ONPEAELIEHHON MAaCCOBOM JOJIEH paCTBOPEHHOTO BENIECTBA WITH
JaHO B U30BITKE (MMEET MPUMECH ); TOJIM BBIXO/1a POAYKTA PEAKIIUU; OOBEMHBIX OTHOILIIEHUH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHUN: CAMOCTOSTENILHO TUTAHUPOBATH U MPOBOJIUTH XUMUUYECKUN IKCIIEPUMEHT
(mpoBeneHHE peaklUMi HOHHOTO OOMEHa, IOATBEpPXkACHHE KAaueCTBEHHOIO COCTaBa HEOPraHMYECKHUX
BEIIECTB, OMNpEJEICHUE CpEelbl PAacTBOPOB BELIECTB C IIOMOIIbI0 HHAMKATOPOB, H3yYEHUE BIHMSHUS
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peaKklli, pelieHHe dKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMaM
«Metamely u «Hemeramiel») ¢ cOOMIOJEHHEM TMpaBWJI OE30MACHOTO OOpaIleHHs] C BEIIECTBAMH U
nabopaTopHBIM 000pyI0BaHuEeM, (DOPMYIUPOBATH 11€h MCCIICIOBAHNUS, MIPEACTABIATh B pa3audHoi Gopme
pe3yabTaThl SKCIEPUMEHTA, AHAJIM3UPOBATHh U OLIEHUBATH UX JOCTOBEPHOCTH;

cOpPMUPOBAHHOCTh yYMEHHIA: COOJNIOJATh TMpaBWIa TOJIH30BAHUS XUMHUYECKOH TMOCYIOW H
nabopatopHbIM 000pymOBaHHEM, OOpallleHHs C BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIMSIMH TIO
BBITIOJTHEHUIO JIa0OPATOPHBIX XUMUYECKUX OMBITOB, 3KOJOTHYECKH 11eIeCO00pa3HOTr0 MOBEIEeHUs B OBITY U
TPYZIOBOM JAEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 3/I0POBbs, OKPYKAKOLIEH NPUPOAHOU Cpenbl U



JNOCTH)KEHHSI €€ YCTOMYMBOIO PA3BUTHS, OCO3HABaTh OMNACHOCTh TOKCHYECKOI'O JACHCTBUS HA JKHUBBIC
OpraHu3Mbl ONPEIEIEHHBIX HEOPraHUYECKUX BEIIECTB, TOHUMAas cMbIci nokazarens [TIK;

c(hOPMHUPOBAHHOCTh YMECHHI: OCYIIECTBISATH IIeJICHANIPABICHHBIN TTOUCK XUMHUYECKON WH(OpMAaIUU B
pa3IMYHBIX WCTOYHHMKAX (Hay4dHass W y4eOHO-Hay4yHas JIUTEparypa, CPeACTBa MaccoBOW WH(OpMAIUH,
WuTtepHer u napyrue), KpUTUYECKH aHAJIM3UPOBATh XHMMHUYECKYI0 HH(pOpMalluio, nepepadaTbiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUU C ITOCTABJIEHHON y4eOHOM 3a/1a4eii.



TEMATHYECKOE INTAHUPOBAHHUE
11 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne /i P Konrpoabnsie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3akoH
11 u [lepuonnueckas cucremMa XMMUYECKUX 9
anemenToB /I. 1. Menaeneera
12 CtpoeHnue BemiectBa. MHorooopasue 1 1
BEIICCTB
13 XUMHUYECKUE PEAKIIH 19 1 3
Utoro no pazneny 39
Pasnen 2. Heoprannueckas xumusi
2.1 ‘ Hemeranist 31 1 3
2.2 ~ Meraus: 23 1 2
Hroro no pasneny 54
Pasznen 3. Xumus v :Ku3Hb
31 MeTo/1bl TO3HAHUS B XUMUHM. XUMUS U 9
' KHM3Hb
Hroro no pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8

IHOYPOYHOE IIVTAHUPOBAHHUE
11 KJIACC

‘ Ne ‘ Tema ypoka

KoanuyecTBo 4acoB

Hara DJIEeKTPOHHBIE




n/n

Bcero

KonTpoJubHble
padoThI

IIpakTHYeckue
padoTshI

HU3y4eHust

uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX 71ep. XUMUYECKUI
anemMeHT. M3oTomnsl

CTpO@HI/IC SJICKTPOHHBIX 000104U€EK aTOMOB,
KBAaHTOBBIC YHCJIa

Krnaccudukanus XuMHYECKHUX 3JIEMEHTOB (S-,
p-, d-, f-amemenThI)

Pacnipenenenue 31€KTPOHOB 110 ATOMHBIM
opouTaIIM

DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOSTHUH

DNeKTpOHHbIE KOH(UTYpaIli HOHOB.
DNEeKTPOOTPULATENBHOCTD

[Tepuonnueckuii 3akoH u [leprnonnueckas
chcTeMa XMMHU4YeCKuX anemMeHToB /. 1.
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHUS ATOMOB

10

3aKOHOMEPHOCTU U3MEHEHU s CBOWCTB
XUMHUYCCKUX DJICMCHTOB U 06pa3yeMLIx nMun
IMPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYyIIIaM U
nepuoiamMm

CucremaTu3aius 1 0000IIeHNEe 3HAHUH TIO
TemMe

Buapsl xumudeckoit cBs3u. MexaHnu3Mbl
00pa30BaHMs KOBAJIEHTHOW CBS3H.
Bonopoanas cBsa3b. MexMoneKysipHbIe
B3aNMMOJICHCTBUSI




11

BaneHTHOCTP U BaJIEGHTHBIE BOZMOXKHOCTH
aToMOB. CB#3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

12

13

14

HpeHCTaBHeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

BemecTBa MOIeKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS. THUIIbI
KPUCTAINTMYECKUX PELIETOK U CBONCTBA
BEIICCTB

IlonsTue o AUCIICPCHBIX CUCTCMAX.
Hpe,[[CTaBHeHI/IC O KOJJIOMJHBIX paCTBOpax

15

HcTrHHEBIE paCTBOPBI: HACBIILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

16

17

CriocoObI BEIpOKECHHS KOHIIEHTPAIIH
pacTBOpOB

Pemenne 3a7a4d ¢ mcnonab30BaHUEM ITOHSATHIH
"MaccoBast 107151 paCTBOPEHHOTO BelecTna",
"MoJsipHast KOHUEHTpaus'"

18

Knaccudukanus u HoMeHkIaTypa
HEOPraHWYECKHUX BEILECTB

19

20

21

Cucrematusanus U 0000IIIeHNE 3HAHUH 11O
TEME

KonrtponsHas padora o temam "Ctpoenue
aroMma. [leproauueckuii 3aKOH U
[lepuoanueckas cucTeMa XMMHUYECKUX
anemenToB J[. . Menpaeneera", "CtpoeHue
BemiecTBa. MHOroo6pasue BemniecTs"
Krnaccudukanus XuMHUECKUX peakiui B

HeOpFaHHqCCKOﬁ n 0pFaHH‘{CCKOﬁ XHUMUU.
3aKkoH COXPAHCHUA MACChI BCUICCTB; 3aKOH




22

23

COXPAaHEHHUS U TIPEBPAIICHUS SHEPTUU TIPU
XUMHYECKHUX PEaKIIHIX

Tennobie A3 (HEKTh XUMHUUECKUX PEAKIIH.
TepMoxuMHuUYeCcKEe ypaBHEHHS
Brruncnenus mo ypaBHEHUSIM XHMHUECKUX
peaKIuii ¥ TEePMOXUMUYECKUM YPaBHEHUSIM

24

25

26

CKopocTh XMMHUYECKOH peakuuu, eé
3aBUCUMOCTH OT Pa3IHyuHbIX (PaKTOPOB.
Karanu3 u karanu3aropsl

I'omorennsie u T'CTCPOIrCHHBIC PCAKIIMKU

[IpaxTuueckas padora Ne 1 no reme "Bnusinue
pas3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOH peakiuu"

27

28

29

30

OO6paruMbie 1 HEOOpaTUMBIEC PEAKIINH.
XHUMHUYECKOE PABHOBECHE

ITpakTruyeckas padora Ne 2 o teme "BnusHue
pa3auyYHbIX (PAaKTOPOB Ha MOJOKEHUE
XUMHUYECKOTo paBHOBecus"

DnexTpoiauTrueckas auccoruanus. CUibHbIe
U ciabbie AIeKTponuThl. CTeneHb
JUCCOLIUAIIUU

HNonnoe npousseaenue Boabl. Cpega BOAHBIX
pactBopoB. Bogopoansiii mokaszarens (pH)
pacTtBopa

31

32

33

I'mpponus cosneld. Peaknuu, npoTekaronive B
pacTBopax MEKTPOIUTOB

IIpakTuyeckas padora Ne 3 o Teme
"XUMHYeCKHE peaklIuy B pacTBOpax
3JIEKTPOJIUTOB"

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKknuu.




BaxkHeiinme OKHUCINTEIN U BOCCTAHOBUTEIHN

MeTo/ 371IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO)

34
Oananca
35 DIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB
36 Pemenue 3amay pa3nuvHBIX THIIOB
37 Pemrenue 3aay pa3nuvHbIX TUIIOB
38 CucreMaruzanys 1 00001IeHe 3HAHUHI 110
TeMe "XuMuyeckue peakiuu'
39 KontposbHas padota mo teme "XuMu4yeckue
peakuuu"
[Tonoxenne Hemerauios B [lepuoauyeckon
40 CUCTEME XUMHUYECKUX 31eMeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. Du3nUeckue CBONCTBA HEMETAIIOB
41 AnioTponus HEeMETauIoB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
42 Bogopon: nonyuenue, pusndeckue u
XUMHUYECKHE CBOMCTBA. [ 'napuabl
["asiorensl: HAX0XIEHUE B MPUPOJIE, CTTOCOOBI
43 NOJTy4eHUsl, GPU3NUYECKUE U XUMUUYECKHUE
CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCJIOPOJICOACPIKAIINE COCTUHECHUS
rajJjioreHoB
JlaGopaTopHbIe ¥ TIPOMBIIIIEHHBIE CTIOCOOBI
45 noJtydeHus rajgoreHoB. [Ipumenenue
TaJIOreHOB U UX COSTMHEHUH
IIpakTuyeckas padora Ne 4. Pemenue
46 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME

"Tanoreus!"




Kucnopon: naboparopHblie U MPOMBIIIITICHHBIS
CIOCOOBI NOTYYCHUs, PU3UIECKUE U

41 xumuueckue cBoiictBa. O30H. [Ipumenenne
KHUCJIOPOAA U 030Ha

48 OKCH/IBI ¥ IEPOKCHIBI

49 Pemenue 3amay pa3nMvHBIX THIIOB
Cepa: HaxXOXJeHHUE B IPUPOJIE, CITOCOOBI

50 NoNy4YeHus1, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBA

51 CepoBonopon, cyabhuabl

59 Kucnopoaconepxamue coeIMHEHUS CEPHI.
Oco0eHHOCTH CBOICTB CEPHON KHCIOTHI
[IpakTuueckas padora Ne 5. Pemenue

53 SKCIIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa u
e€ coeqHeHUs"
A30T: HaXx0XJIEeHHE B IPUPOJE, CIIOCOOBI

o4 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE
CBOWCTBA. AMMHAaK, HUTPUIBI

55 Kucnopoaconepxaiune coeiuHEHHs a30Ta.
Oco6eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumeHeHne a30Ta M €ro COSAMHEHUH.
A30THBIE y10OpEHUS
docdop: HaxOkKAEHUE B IPUPOJIE, CIOCOOBI

S7 MOJIy4eHus, PU3NYECKUE U XUMUYECKHE
cBoiictBa. @ochunpl u pochun

58 Oxcunsl hocdopa, pochopconepxarne
kucaoThl. Conu pochopHOit KUCTOTHI

59 [Ipumenenue docdopa 1 ero coeTMHEHUH.
dochopubie y1oOpeHus

60 [MpakTryeckas padora Ne 6. Pemenue




AKCIEPUMEHTAIIbHBIX 3a/a4 Mo TemMe "A30T U
docdop u ux coequHeHU"

VYriepoa: HaX0XACHUE B IPUPOJIC,

61 AJUTOTPOITHBIE MOIU(PUKALINH; PUHIESCKUE 1
XUMHYECKHUE CBOMCTBA, TPUMCHEHHE

62 Oxkcwun yraepona(ll), OE(CI/I,I[ yriepoaa(1V),
YTOJIbHASI KMCIIOTA U €€ CONH

63 Pemrenue 3a1a4 pa3InyHbIX THIIOB
Kpemuuii: HaxoxJ1eHue B IPUPOJE, CIOCOOBI

64 MoJIy4eHus1, GU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcun kpemuusi(1V), kpeMHueBast KUCIOTA,
CHJIMKATBI

66 [IpuMeHeHne KpEMHUS U €T0 COCIMHEHUM.
Crexio, ero moJgy4eHue, BUIbI CTEKIIa

67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

68 Cucrematusanus U 0000IIIeHNE 3HAHUH 11O
teme "Hemeramib"

69 KonTponbras padora mo Teme "Hemeramber"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboTHI,
KOPPEKIHs OIUO0K
[Tonoxenne mMeramios B [lepuognyeckon

71 CHCTEME XUMHUECKUX DIIEMEHTOB.
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI0YeK aTOMOB METAJIJIOB

7 OO6mume Gpuznueckre CBOMCTBA METAIIOB.
[IpuMeHEeHHE METAIIIIOB B OBITY M TEXHUKE

73 Crnasel MeTaiuioB. Kopposust metaninoB

74 Pemrenne 3amay pa3snuyHbIX TUIIOB

75 DNEKTPOXUMHYECKUN Psii HAPSHKEHUI




76

MeTauioB. O0IMe criocoOb! MOTydeHUs
METaJUIOB

O6mas xapakreprucTuka MeTaiioB |A-rpymmsl
[Tepuonuueckoit CUCTEMbI XUMHUYECKHUX
aneMeHTOB. Hatpuii u kanuii: nony4yeHue,
(u3nUecKre U XUMHUYIECKUE CBOWCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB U HX
COEMHEHHI

7

O6mas xapakrepuctuka metamion [A-
rpynusl [lepruoaudyeckoi cucTemsl
XMMHYECKUX 3JIEMEHTOB. Maruui v KajabLU:
MoJIy4eHue, PU3NICCKUE K XUMUICCKHEC
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COEINHEHUN

78

79

JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

ATroMUHMHI: IMOJIy4CHHEC, (1)I/I3I/I‘IGCKI/IG n
XUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC

80

AMpoTepHbIe cBONCTBA OKCH/IA U TUIPOKCHIA
AIFOMUHHS, TUAPOKCOKOMIUIEKCHI aJIFOMUHMUS,
UX IIPUMEHEHUE

81

82

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

ITpakTruyeckas padota Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"MeTaJibl TJIaBHBIX OArpynn"

83

OO6m1ast XxapakTepruCTHKa METAJIJIOB TTOOOYHBIX
noarpynn (b-rpynm) [lepunoauueckoit
CHUCTEMBI XUMHUUYECKUX JIEMEHTOB

84

85

OuU3NYECKUE U XMMUYECKUE CBOMCTBA XpoMa U
€ro COCIMHEHUM, UX TPUMEHEHUE

Baxwnelinme coeMHEHUs Maprasiia.
[IepmanranaT kajiusi, €ro OKUCIUTEIbHbIE




CBOMCTBA

dusnyeckne ¥ XMMHYECKHE CBOMCTBA JKeye3a

86 u ero coeauHeHuu. [lomydenne u npuMeHeHne
CILIaBOB Kele3a

87 dusnueckue U XUMUYCSCKUE CBOMCTBA MeIU U
e€ CoeIMHEeHU, UX TPUMEHEHNE
DU3NYECKUE U XMMUYECKUE CBOMCTBA IMHKA U

88 €ro COeIUHEHNUH, NX TIPUMEHEHHE.
' 1pOKCOKOMILIEKCHI IUHKA
[IpakTuueckas pabora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 334 110 TeMe
"MeTaiiibl TOOOYHBIX OArpyHH"”

90 Pemenue 3ana4 pa3nuyHbIX TUIIOB

o1 O06o0mIeHne 1 cucTeMaTH3aIMs H3Y4eHHOTO
Marepuania mno teme "Mertanibr"

92 KonrtponsHas paborta no reme "Metasibr"

93 AHanus pe3ynbTaToB KOHTPOJIbHOMN paboThI,
KOPPEKIHs OIUO0K
Ponb xumun B o6ecrieueHu yCTOHYUBOTO

94 pa3Butus yenoBeuecTsa. [loHsTHE O HAYYHBIX
METOJIaX UCCIIeI0BAaHUS BEIIECTB
HayuHble mpUHITUIIBI OpraHU3aIiH

95 XMMHUYECKOTO IIPOU3BOICTBA.
[IpomblieHHbIE CIOCOOBI MOTYYEHHS
Ba)KHEHIITNX BEIIECTB

96 XHUMHUYECKOE 3arpsiI3HEHNE OKPYKaIOIIEn
CpEZbl U €T0 MOCIEACTBHUS

97 XuMus U 3710poBbe yesoBeka. JlekapcTBeHHbIE
CpeacTBa

98 Xumust umm. Ponas xumun B oOecrieueHun




MUIIEBOM 0€30M1aCHOCTH

99 KocMmeTrnueckue u napdromepHbie cpeacTBa. 1
beiToBas xumus
XuMus B CTPOUTENLCTBE. BakHelue

100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHBIE 1
Marepuabl

101 Xumus B ceNbCKOM X03siicTBe. Opranndeckue 1
Y MUHEpaJIbHbIE YI0OpeHHS

102 CucremaTu3anus 1 0000I1IeHNe 3HAHUH 110 1
TeMe

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* Xumus, 11 xmacc/ I'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A., JI€éBkun A.H., AkninonepHoe

obmmectBo «M3narenscTBo «IIpocBerienne



