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COILEPKAHUE YYEBHOI'O IPEIMETA «XUMMUSA»
10 KJTACC
OPI'TAHMYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKO XUMUM

[Ipenmer opraHnYecKOr XUMHUH: €€ BO3HUKHOBEHUE, PA3BUTUE U 3HAYEHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEpUANIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunennit A. M. byTtieposa, e€ ocHOBHbIE 1010XKeHusA. CTpyKTypHbIE (DOPMYJIBI
OpPraHMYeCcKuX BemecTB. ['omonorus, wu3omepus. XHUMUYECKas CBSI3b B
OPTraHUYECKUX COCAUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBnenue o kiaccupUKaIMM OpraHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COCIMHEHUN (CUCTEMaTW4yecKas) U TpUBUAJIbHBIC Ha3BAHMS
BAXKHEHUIIINX MPEICTABUTENEN KIIACCOB OPIraHUYECKUX BELIECTB.

DKCNEPUMEHTAIbHBIE METOJIBl M3YYEHHMSI BEIIECTB W WX MPEBPAILLCHUMN:
O3HAaKOMJIEHHME C O00pa3luaMy OPraHUYeCKHX BEIIECTB W MaTepuajlaMud Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAONIOACHUE U
OINMCAHUE JEMOHCTPALMOHHBIX OIBITOB 10 IPEBPALICHUIO OPraHUYECKUX BEILIECTB
MIpY HarpeBaHuM (IJ1aBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKMU psA. Meran u 3TaH —
NPOCTEUIINE TPEICTABUTENN QJIKAHOB: (PU3MUECKHME MU XUMHUYECKHE CBOMCTBa
(peakiuu 3aMelieHus] W TOPEHUs), HAaxXOXJEHWE B TMPHUPOJIE, IOIyuYeHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUAN PSA. DTUIEH U NMPOMUJIEH —
MPOCTEUIINE TPEICTABUTENN AQJIKEHOB: (PU3MUECKHME WU XUMHUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUJpATAlUM, OKHUCICHUS U
MOJIMMEPU3ALINH ), IOTyYEHUE U IPUMEHEHHE.

Ankaauensl: OyTtagueH-1,3 u meTunOyraaueH-1,3: cTpoeHHE, BaKHEHIINE
XUMUYECKHEe CBOMCTBA (peakuusi monumepusamuu). [logydeHre CHUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOCHUS, TOMOJIOTHYECKUHN Psil. AlleTUIICH
— TMPOCTEUIIHUM TPEJCTABUTENIh AJKUHOB: COCTaB, CTpOeHHE, (U3UYECKUE WU
XUMUYECKHE CBOMCTBA (peakiMu TUJIPUPOBAHUS, TaJIOT€HUPOBAHMS, THpaTaIlUH,
TOpEHHUS ), MOJyYeHUE U IPUMEHEHHUE.

Apensl. benszon: coctaB, ctpoeHue, (Qpu3NUECKHe W XUMHUYECKHE CBOMCTBA
(peakuuu rajOreHUPOBAHMS U HUTPOBAHUS), TIOJyUYEHUE U MPUMEHEHUE. Tonyon:
cocmas, cmpoenue, (uzuueckue U XuMuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUST U HUMPOBAHUS), NONYueHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTnueckas CBsI3b MEXIy YIJIEBOAOPOJAMH, NPUHAAJECKAIUMU K
pa3IMYHBIM KJIacCaM.

[IpupoaHbie MCTOYHUKH YTI€BOAOPOJOB. [IpupoaHblii ra3 M MOMyTHBIE
HedTanbie ra3pl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepaboTku HePTH:
MIEPErOHKa, KPEKUHI (TePMUYECKHUM, KaTaUTUYeCKHil), mnuposm3. I[IpomyKTsl
nepepaboTku HeTH, UX MIPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
YTOJIb U IPOAYKTHI €r0 MepepadOTKH.

OKCIepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M WX IMPEBpalllCHUA:
O3HAKOMJIEHHE C 00pa3laMu IJJaCTMAcC, Kay4dyKOB U PE3UHBI, KOJUICKIIUU
«Heptp» u  «Yromp», MOIETUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOIOB U
raJIOTeHONPON3BOIHBIX, MTPOBEICHNE MPAKTUYECKONW PabOThI: MOTyUYCHHE ITUIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérnble 3a1aun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa PEAKIMH IO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamue oprannyeckne coeANHEHUs

[IpenenbHble OAHOATOMHBIE CHMPTHL. MeETaHOA U 3TaHON: CTPOCHHE,
¢usznyeckue W XUMHUYECKHE CBOMCTBA (pEaKkIWH C aKTUBHBIMH MeETaJllIaMH,
raJloTeHOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE MeTaHOJIa U ATaHOJIa Ha OpPraHU3M YeJIOBeKa.

MHoroaroMHble  CIHUPTHL. OTWIEHIJIMKONb UM  TJIMLEPUH: CTPOECHHE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJECHCTBHE CO UIEIIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs PEaKIMs Ha MHOTOaTOMHBbIE crupThl). [leiicTBue Ha

Opra”u3Mm 4esoBeka. [I[pumeHenune riuepruHa U STUIICHT KOS,

@deHoJI: CTPOCHHE MOJIEKYJbl, (PU3NYECKUEe U XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anmpneruapl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
dbu3uYecKre U XUMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH ), TOJyYCHUE U TPUMEHCHHUE.

OnHOOCHOBHBIE TpeJiebHbIC KApOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCyCHasl KHCJIOTBI: CTPOCHHUE, (PU3NUECKHEe U XUMUYECKHUE CBOWCTBA (CBOWCTBA,
oO1ue aJi Kjacca KUCIOT, peakius dTepudukaium), nojlydeHue U npuMeHeHue.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHCJIOT. MbIJIa KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, MX MOIOIIEe ACHCTBUE.

Crnoxnble 3puUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wmuponus
cnoxHbIX 3¢upoB. XKupsl. ['naponus xupos. [I[pumenenne xxupos. buonornueckas
POJIb )KHPOB.



VYrineBompl:  coctaB, KiaacCUpUKAMSA ~ YriaeBogAoB  (MOHO-, JH- U
noyimcaxapubl). [ roko3a — nmpocTelimii MoHOcaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MUECKME U XUMUYECKHE CBOMCTBa (B3aMMOJIEHCTBHUE C
ruapokcugom Meau(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXJICHHWE B MPHUPOJE, MPUMEHEHUE,
ouonoruueckas poib. DotocunTe3. OpyKTo3a KaKk H30MEP TIIIOKO3BI.

Kpaxman u nemmiono3a Kak npupoaHbie nonuMepsl. CTpoeHHe Kpaxmania U
neunosio3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THUApPOIH3,
KaueCTBEHHAsI PEaKIIs C HOJIOM).

OKCIepUMEHTANIbHbIE METOABbl H3Y4YCHHs] BEIIECTB M HMX MPEBpallleHUi:
MpoBeJcHNE, HAOMIOJEHNE W OIMMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE
CHUPTOB, KAUECTBEHHBIE PEAKLUU OJHOATOMHBIX CHHUPTOB (OKHUCIEHHE 3TaHOJa
okcunoM Mmeau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
ruznpokcunomM meau(ll)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wmenu(ll), B3aumoneicTBHE Kpaxmania C HOJOM),
MPOBEJICHUE MMPAKTUIECKOM PabOThI: CBOMCTBA pACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3a1aumn.

Bbruncnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa PEAKIMH 0 M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcoeprKalie OpraHn4eckiue CoeAMHEHNUS.

AMUHOKHUCIOTHI Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
U XMUMHUYECKUE CBOICTBAa aMHMHOKMCIIOT (Ha ImpumMepe TiuiuHa). buonoruueckoe
3HaYe€HUE aMHUHOKUCIOT. [lenTubl.

benku xak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsT M TpPETUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKu.

OKCTepUMEHTAIbHbIE METOABl H3YYCHHs] BEIIECTB M HMX MPEBpalleHUN:
HAOJIIO/IEHUE U OMKCAaHWE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpalvs OCTKOB MpU
HarpeBaHUM, IBETHBIC PEaKIInu OCTKOB.

BbicokomoiiekyasipHbIE COeIUHEHUS

OcCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJMMEPHU3AIH, CPEIHSSI MOJICKYIIpHast
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSPHBIX COCIUHEHUN —
MOJIMMEPU3AIUS U TOJUKOHICHCAIHSL.

DKCrepUMEHTAIbHbIE METOAbl H3Y4YEHHs] BEIIECTB M MX MpEeBpallleHui:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMAcc,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zannst MeXIIpeIMETHBIX CBA3EH MPU U3YUYECHUHM OPTaHMYECKON XMMHH B
10 xnacce oOCyLIECTBIIIETCS 4Yepe3 HCIONb30BAaHHE KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX TOHATUMN, TaK U TOHATUH, SBJSIOIIMXCS CUCTEMHBIMHU I OTAEIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTr'0 LIUKJIA.

OO01Iue ecTecTBEHHO-HAYYHbIE TTOHITHS: SIBIICHUE, HAYYHBIA (aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHANU3, CUHTE3, KiIaccu(ukaius, nepuoJuIHOCTb, HAOIIOACHNUE,
MU3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE.

®duszuka: MaTepus, OHEprus, Mmacca, aTroM, OJJIEKTPOH, MOJIEKYIa,
HSHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, (PU3NUECKHE BETUUUHBI U STUHUIIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doTrocuHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTJIEBOIBI, >KUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE MOPO/BI, TOJE3HbIE UCKOMAEMBbIE, TOILIUBO,
pECYPCBL.

TexHonorus: MNHILEBBIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IHTAHMS,
MOIOLIUE CPEJCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE IMpenaparsl, MaTEPHAIIbI U3
UCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMHH

XumMu4eckuii aneMeHT. Atom. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000J10YKa. DHEPreTHUECKUEe YPOBHH, MMOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeesieHus DJIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepuonnueckuit 3axkoH u Ilepruonnueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. 1. Menneneera. CBsi3b NEPUOANYECKOTO 3akoHA U [lepmoamyeckoil CUCTEMBI
xuMudeckux aneMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB XHMHYECKUX DJIEMEHTOB U
oOpa3yeMbIX MMH TIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TEPHOJAM.
3HaYeHHE NEPUOJUUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKasi CBS3b. BHAbl XUMHUYECKOH CBSI3U
(KoBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajutmdeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XWMHYECKOW CBsI3U (OOMEHHBII U JOHOPHO-
aKklenTopHsiii). BomoponHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJIpPHOTO M HEMOJEKYJSIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTATUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOICTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIXx cucTteMax. VICTUHHBIE M KOJUIOMHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Homenknatypa
HEOPraHMYECKUX BEIIECTB. [E€HEeTMYEeCKas CBSI3b HEOPraHWYECKHWX BEUIECTB,
MPUHAICKAIUX K Pa3IUYHBIM KJIaccaM.

Xumudeckas  peaknus.  Krnaccudukammss — XUMHUYECKHMX — peakIuid B
HEOPraHMYECKOW M OpPraHUyYeCcKOil XUMHUHU. 3aKOH COXPAHEHUSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakinu, e€ 3aBUCUMOCTh OT pasznudHbIX (pakTopoB. OOpaTUMBbIC
peakunu. XuMu4ecKoe paBHOBecue. DakTOppl, BIUAKOIIKE HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunnun Jle Hlarenbe.

DnekTpoiuThueckas nuccounanusi. CuibHbIe U ciaadbie 251eKTpodauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAIbHAS, IIEJIOYHAS.

OKUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YyYEHHsS BEIIECTB M HX MpPEBpallCHUN:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XuMUYeckux 3neMeHToB [l. U.
MenneneeBay, U3ydeHHE MOJIeNIed KPUCTAUIMUYECKUX PEHIETOK, HAOMI0JCHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3JIOkKEHUE MTEPOKCUIA
BOJIOPOJia B MPUCYTCTBUM KAaTAIM3AaTOPA, ONPELAEICHUE CPEIbl pACTBOPOB BEILIECTB
C TOMOUIBI0 YHUBEPCAIHHOTO WHJWKATOpPA, pEaKIUH HMOHHOTO OOMEHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHUEe pa3uuHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKOU peaKium».

Pacuérnbie 3amaun.

Pacyétel 10 ypaBHEHMAM XUMHYECKUX pEaKUUM, B TOM YHCIIE
TEPMOXUMHUYECKUE PaCU€Thl, PaACU€Thl C HCHOJB30BAHUEM MOHATHUS «MacCOBasd
JIOJISl BEIIECTBAY.

Heoprannueckasi xumus

Hemerannel. Ilonoxxkenne HemetauioB B llepuogmueckor  cucreme
xuMuueckux saeMeHtoB JI. M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
®du3nyeckrue CBOWCTBA HEMETAUIOB. AJUIOTPOINMS HEMETAIOB (Ha TMpuMepe
KHCJIOPOJIa, cephbl, hocdopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BA)XKHEUMIIIMX HEMETAJIOB (TajOoreHoOB, CEphl, a30Ta,
docdhopa, yrmepoga W KpeMHHS) HW = HX  COeAUHEHUW  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucreMe XUMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. O0mme gusnueckue cBoricTBa MeTauioB. CiaBbl METaJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIIMX METAIOB (HATpPUM, Kaluil, KaJbIUH,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mume cnocoObl MonyyeHuss MeTauioB. I[IpuMmeHeHne meTamioB B OBITY H
TEXHUKE.

OKCIEpUMEHTANIBHBIE METOJbl H3YyYEHHS BEHIECTB M HX NPEBpalICHUN:
M3yYCHHE KOJUICKIUU «MeTallibl M CIUIaBbl», OOpa3l0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3aja4, HAOJI0JICHUE U OIHCAHUE JEMOHCTPALlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOpAMU
KHUCJIOT U IeJI0UeH, KaYECTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnble 3anaumn.

Pacuétsl mMaccel BellecTBa WM 00bEMA ra3oB IO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WU OOBEMY OJIHOTO M3 YYacTBYIOLUIMX B PEAKIUU BELIECTB,
pacy€Tsl Macchl (00BEMa, KOJIMUYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIMH, €CIIU OHO
U3 BEILIECTB UMEECT IPUMECH.

XuMHuS ¥ KU3Hb

Ponp xuMum B 00€ClEUeHUHM IKOJIOTUYECKOM, PHEPreTUUeCKON W MUILEBOM
0e30macHOCTH, Pa3BUTHH MeAUIUHBL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLINM.

[IpeacrtaBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTyYEHHUS BAKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUANIOB: BAXKHEHIINE CTPOUTEIIHHBIE
Marepualbl, KOHCTPYKIMOHHBIE MAaTe€pUalibl, KpAacKH, CTEKJO, KEpaMHUKa,
MaTepualbl s 3JEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbBIC
ynoOpeHus.

XuMHUSIT U 3I0POBbE YEJIOBEKA: MPABWJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MMaCHOT0 UCIIOIB30BaHUS ITpenapaToB OLITOBOM XUMHH B
[MOBCEJHEBHOM KU3HU.

MexxnpeaMeTHbIE CBS3H.

Peanuzanusi  MeXNpeaIMETHBIX  CBsI3ed TOpW  HM3yYyeHUH oOwmed u
HEOpPraHW4YeCKOrW XUMHUU B 11 Kiacce OCyIIEeCTBIAETCA 4e€pe3 MCIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHATUMA, SBISIONMIUXCS
CHUCTEMHBIMU ISl OTAEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIE TMOHSTHS: HAy4YHBINH (PaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccupukaius, TMepUOIUIHOCTh, HAOIIOJECHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHHUE.



®duznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PaJMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€THUECKUI YPOBEHb, BEUIECTBO, TEIO,
00BEM, arperaTHo€ COCTOSIHHE BEIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: knerka, opraHusM, OJKOcHCTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BELIECTB B OPraHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE MOPOJBI, TOJIE3HbIE UCKOMAeMbIE, TOILIHBO,
peCypCHl.

TexHoJIOrusA: XUMUYECKAsT MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, TPOU3BOICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IMHIIEBAs
MPOMBIIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIIJIEHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX MpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHUalIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHWN
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJibTaTaM OCBOCHHUS
oOyJaroumMMucss MporpaMM CpelHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHBIM W TOpeaAMeTHbIM). HayyHo-meToau4yeckodl OCHOBOM s
pa3pabOTKU IJIAHUPYEMBIX PE3YJIBTATOB OCBOCHHS IPOrPAMM CPEIHEr0 OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B coOTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IIOJXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHSD» Ha YPOBHE CPEIHErO
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYaIOIUMHCS POCCUUCKOM Tpa¥JaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEIEIICHUIO;

HaJIM4KUe MOTUBALIUU K 00YUYEHUIO;

LEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTUYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUU;

TFOTOBHOCTh U CIOCOOHOCTh OOYyYarolUXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAaMH, MPUCYLIMMU LIEITOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJM4Ke MPAaBOCO3HAHUS SKOJIOTMYECKON KYJIbTYPbl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSI MpeAMEeTa «XHUMHS» IOCTUTalTCs B
€IMHCTBE Y4YeOHON W BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUHM C
T'YMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HUAeallaMd POCCUKCKOr0 TIpaKJaHCKOro OOIeCTBa, NPUHATHIMH B OOILIECTBE
HOpMAaMM Y TOpaBWIaMH  TOBEJIEHHUSA, CHOCOOCTBYIOLIMMHU  MpoLeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaronmxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS TMpeaMera «XUMUsS»  OTpaxaroT
c(OPMHUPOBAHHOCTh OMbITa IO3HABATEILHOM U TMPAKTUYECKON NESITEIIbHOCTH
oOyJaromuxcs Mo pealn3aluy MPUHITHIX B OOIIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTu:

1) rpaxaaHCcKOro BOCIMTAHUS .

OCO3HaHUs 00YYaIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEM,
YBaXXEHUS K 3aKOHY U MTPABONOPAIKY;

MPEJCTABICHUS] O COLUMAIBHBIX HOpPMax M NPaBUIIAX MEKIMYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN yYE€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBIIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHUMATh M TNPUHHUMATh MOTHBBI, HaMEpPEHUS, JIOTHUKY W
apTryMEHTHI IPYTUX MIPH aHATN3€ Pa3INYHbIX BUJIOB YUECOHOH NEATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUA:

LIEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY UM HAyYHOMY HACJEIHIO
OTEYECTBEHHOW XUMUH;

YBaXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH W MPAKTHYECKOTO
MIPUMEHEHUsI XUMHH, OCO3HAHUSI TOrO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJIbTar
JUINTEJIbHBIX ~ HAOJMIOAEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpPECA M II03HABATEIBHBIX MOTHBOB B IIOJIYYEHUM M IOCIEAYIOIIEM
aHaJIn3e MHPOpMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO IOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SIBICHUSMU,
Y MIPUHUMATh OCO3HAHHBIE PELIECHUSA, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3ULIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME TOCIEICTBUH 3TUX
IOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl [IEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (H3HUECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOmro/IeHns TMpaBui O€30MacHOro OOpalleHusi ¢ BEUIECTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHUMAaHUS UEHHOCTH TNPAaBWJI HHIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MMacHOT0 MOBEACHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJIEH;

OCO3HAHUS TIOCIEJCTBUNA W HEMPHUATHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEOBATEIbCKOM
NeSATEILHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JAPYrHX BHJIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUHM TMPAKTUUYECKUX 3a/ay
COILIMAJIbHOM HAMpaBJIeHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY HU3YUYEHHIO MPOQPECCHI pa3InyHOro poja, B TOM
YKCJIe HA OCHOBE NPUMEHEHHMS IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBAXKEHHUS K TPYAY, JHOJIAM TPyAa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HWHIWMBHUIYAJIbHOW TPACKTOPUHU
oOpasoBanmsi, Oyaymiel Mpodeccuu W peanu3aiud COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11€JIeCO00pa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MMOHUMAaHUs TJIOOAJIBHOIO XapakTepa 3KOJOTUYECKHX MpOoOJeM, BIHSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOJHON U COLIMAIIBHON CPEJIBI;

OCO3HaHUS HEOOXOJAMMOCTH UCIHOJB30BaHUS JIOCTHKEHUH XUMHUHM JIs
peLIeHUs BOIPOCOB PALIMOHAIBHOTO IPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCHUCTBUM, MPUHOCIIIUX BpEl OKpYKaroUeu
MPUPOJHON cpele, YMEHUs IMPOTrHO3UPOBATh HEOJIArONPUATHBIE HKOJIOTHYECKUE
NOCJIEACTBUA NMPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATD UX;

HAJIMYXs PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpBI,
OmbITa NS TENbHOCTH AKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSl UMM B IO3HABATEJIbHOM, KOMMYHMKATUBHOM M COIMATbHOU
OPAaKTHKE, CHOCOOHOCTH W YMEHHUS aKTHUBHO HPOTHUBOCTOSITH HWICOJIOTHH
xemodoOuu;

7) HIEeHHOCTH HAYYHOI'0 O3HAHMSA

c(hOPMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOILIECTBEHHON MPAKTUKH;

NOHMMaHUs creuu(pUuK XUMUU KaK HAayKd, OCO3HAaHHUA €€ poiau B
(opMUPOBAaHHN PAIMOHATIBHOIO HAYYHOIO MBIIUIEHUS, CO3/JIaHUU LIEJIOCTHOTO
MPEACTABICHHUS] 00 OKpPYXaIOLEM MHUpPE KaK O €IMHCTBE MPHUPOJIbI U YeJIOBEKa, B
MO3HAaHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIIEHUU MpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOSXKIIEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMU
LMBWIM3ALMU: B €€ T'yMaHUCTHYECKOM HAIPaBICHHOCTH M Ba)XXHOW pOJH B
CO3JJaHMU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, pEIIEHUH II00aIbHBIX MpoOsieM
YCTOMYMBOTO Pa3BUTHs YEJIOBEUYECTBA — CBIPHEBOW, DHEPreTUUECKOM, NUILEBON U
HKOJIOTMYECKO O€30MacCHOCTH, B Pa3BUTUU METUIMHBI, 00ECHEUYEHUU YCIOBUI
YCHEIIHOTO TpyJa M OSKOJOTHYECKHM KOM(OPTHOM JKHU3HM KaXKJIOro 4YJeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: T[OHMMAHUSA CYHIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh



MoJTydyaeMble 3HaHUA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKpY>KAIOIIEro MUpa u
MPOUCXOSAIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAy4yHbIX (AKTOB U HUMEIOIMXCA JaHHBIX C LEJIbI0 IOJIyYECHHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XHUMHYECKUE 3HAHUS I
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpEeca K MO3HAHUIO U HUCCIIEN0BATENbCKON NEATEIBHOCTH;

FOTOBHOCTU U  CIIOCOOHOCTM K  HENpEephIBHOMY  00pa3oBaHUIO U
caMO0Opa30BaHUIO, K AKTUBHOMY IIOJIyY€HUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSIM TpyJa B pa3iIM4HbIX cepax NpohecCHOHaIbHON

NEATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDI

MertanpeameTHble pe3yabTaThl OCBOEHHsI y4eOHOro npeaMera «XUMHs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUYUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUA  OOYYaIOIIUXCS
MEXIUCHIUTUTHHAPHBIE (MEXIPEAMETHbIE) O0IIeHaAYyYHbIE TTOHATHSA, OTPaKaroIIne
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEHU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, SHEPIUsl, sIBICHUE,
MpolLIecC, CUCTEMA, HAYYHBIM (paKT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeA0BaHNEe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUe);

yHHUBepcajbHble yueOHbIe NEHCTBUS (IIO3HABaTelIbHbIE, KOMMYHUKAaTUBHBIE,

PEryJSTUBHEIC), obecreunBaroIme dbopmupoBaHue GyHKIIMOHATBEHOM
IPaMOTHOCTH M COIMATIbHON KOMIETEHITUU 00yJarOIINXCS;
CIOCOOHOCTH 00yUaroIMXCcs HCIIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAIbHBIC y4COHBIC
JEUCTBHUS B IIO3HABATEIbHOW U COLMAIIBHOUN IIPAKTHKE.

MeranpeaMeTHbIE pPE3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JNIEUCTBUSAMU.

OBJaanenne YHUBEPCAJIbHBIMHU Y4eOHbIMH NMO3HABATEJIbHBIMHU
AEeCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITeNIbHO  (OPMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpooOsieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENETATh LENU JESATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS, COOTHOCHUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABJICHHBIMU LIEJISIMU;

KCMOJIb30BaTh IMPU OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJIEJATh XAPAKTEPHBIE MPU3HAKU TMOHATHUI M yCTAHABJIMBATHh UX B3aHUMOCBS3b,



MCIIOJIH30BaTh COOTBETCTBYIOIINE TTOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBJICHUIM;

BBIOMpATh OCHOBAaHUS M KPUTEpUU [UIS KIAacCU(PUKAIMK BEIIECTB U
XUMHYECKUX PEAKLIN;

YCTaHABIMBATh MPUYUHHO-CICJACTBEHHBIE CBSI3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXICHUS (MHAYKTUBHbBIC, JENYKTUBHBIC, IO
aHAJIOTUU), BBIABISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMATPUBAEMBIX
SABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJICNIH, PEOOPA30BHIBATE MOJCIIBHBIC MPEACTABICHUS — XUMHUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opMmyna, ypaBHEHHE XHUMHUYECKOU
peakiMu — MPU PEUICHUH YUYEOHBIX IMO3HABATEIBHBIX M MPAKTUYECKHX 3ajad,
PUMEHSTh Ha3BaHHBIE MOJEJIBHBIE MPE/ICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCIIEeI0BAaTEIbCKHE 1eCTBUA:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
pEeaKLHnii;

(opMyIMpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTENIbHO C(OPMYIMPOBaHHBIE BOMPOCHl B KadeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIsi (DOPMHUPOBAHUS TUTIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUSA W IPOBEIACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
Mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaTh
000011IeHNs ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh ONbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHON
NEATEeIbHOCTH, MPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS TMPAaKTUYECKUX 3a7ad, MPUMEHECHHUIO Pa3IMYHBIX
METOJIOB MTO3HAHUSI.

3) pa6ora c undopmanueii:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWHOpMauuu (HAy4dHO-
NOMyJISIpHAsT JIUTepaTypa XUMHUYECKOTO COJIepKaHUs, CIpPaBOYHBIE IOCOOUS,
pecypcbl HTepHETa), aHamM3upoOBaTh WH(POPMAIIMIO PA3IMYHBIX BUAOB U (OpM
MIPEJICTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh U
HETPOTUBOPEUUBOCTb;



(GopMyIUpOBaTh 3aMpPOChl U MPUMEHATH PA3IMYHbIE METOMAbI MPU MOUCKE U
orOope wuH(pOpMaLKK, HEOOXOAUMOW [UIsl BBIMOJIHEHHA Y4YEOHBIX 3aaay
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HMCIHOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (opMy  TpeacTaBieHUA
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAy4yHBIH $3BIK B KAyeCTBE CpEACTBa IpU pabore ¢
XUMHUYECKON HMHQOpMAIMEl: NPUMEHSATh MEXIpEAMETHbIE ((du3nueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3OBbIBATh 3HAKOBO-CHMBOJMYECKHUE CpEICTBA
HarJISAHOCTH.

OgiageHne YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€ CTBUSIMM:

3aJ1aBaTh BOIMPOCHI M0 CYLIECTBY OOCYKJAaeMOW TEMBbI B XOJ€ AUaliora W/Win
JIUCKYCCHM,  BBICKA3bIBaTh  HJEH, (GOPMYIHPOBATh CBOM  NPEIAJIOKECHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

BBICTYIIaTh C IPE3EHTAlUEl pe3yJbTaTOB IO3HABATENIbHON AESITENbHOCTH,
HOJyYEHHBIX CAMOCTOSITENIHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBITOJIHEHUU
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW padOThl MO KCCIEAOBAHUIO CBOICTB
M3y4YaeMbIX BEIECTB, peajn3alui y4eOHOTro MpoekTa U (OpMyIHpPOBATh BHIBOIBI
O pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS MO3ULIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

Ogi1ageHne YHUBEPCAJIbHBIMHU PeryJsiTABHBIMH 1eCTBHSAMM:

CaMOCTOSATENIbHO IJIAaHUPOBATh M OCYILECTBISATh CBOK I10O3HABATEJbHYIO
NeSATENbHOCTh, Ompenensis e€ Lead M 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpeJjiaraeéMblii  aJlfOpUTM JIEUCTBUIM  TPHU
BBIMOJJHEHUH YYE€OHBIX M MCCIEAOBATEIbCKUX 3aJay, BbIOMpaTh HamOosee
3¢ }exTuBHBIN crnoco0 HMX peueHuss ¢ Y4YETOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKITUSX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CAMOAHAJIM3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDHI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XuUMHS»
OTPaXKaroT:

c(OPMHUPOBAHHOCTh  TPEACTABICHUN O XHMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, pPOJM XHMHUM B TIO3HAHUM SBJICHUHN



OpUPOALl, B (POPMUPOBAHWUU MBINUICHUS W  KyJAbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATBHOU TPAMOTHOCTH, HEOOXOIUMOM TS PEIICHUS MPAKTHICCKUX 3a71a9
U 9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOW  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE TMOHATUS (XMMHYECKUWA JJIEMEHT, aTOM, JJICKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIA, BAJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKAas
CBA3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpalllEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, VYIJIEPOJHBIN CKeleT, (yHKIMOHANIbHAS TpYIIIa,
paauKa, U30MepHsi, U30MEPhl, TOMOJIOTUYECKUIN PsJl, TOMOJIOTH, YTIE€BOJOPO/IbI,
KHCIIOPOJ, M a30TCOJAEpXalIUe COCAUHEHHUS, MOHOMEpP, MOJIUMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHHUS ); TEOPUU U 3aKOHBI (TEOPHUSI CTPOECHUS
oprannueckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XHUMHUU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXale B OCHOBE NOHUMAHMUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
SBJICHUN, (PAKTOJOTHUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY H
PAaKTUYECKOMN AEATEIbHOCTU YEIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHMI BBISBIATh XapaKTEPHbIC MPU3HAKU TOHATHIA,
yCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCMOJb30BATh COOTBETCTBYIOUINE MOHATUS MPU
ONMCAaHUU COCTaBA, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COEANHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIOIH30BaTh XUMHUYECKYH) CHMBOJIUKY JIS
COCTABJICHHSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
dbopMyJl OpraHMYECKMX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIUi,
M3TOTaBJIMBATh MOJIENIM MOJIEKYJI OPraHWYECKHX BEIIECTB IS WJUIFOCTpAIlUd HUX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUN YCTAaHABIWBATH MPUHAJJIC)KHOCTh HM3yUEHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy W CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynne COeIUHEHUN (YIJIEBOJOPOAbI, KHUCIOPOA M a30TCOJEpKallue
COCIMHEHHUS, BBICOKOMOJICKYJISIPHBIC COCIWHEHMS), JaBaTh WM Ha3BaHUS [0
cucrematndueckord HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUS OTHEJBHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMWIECH, AllETUJICH,
STUJICHTJIMKOJb, TIULepUH, (eHols, dhopmanpaeruj, aneTaiblAerua, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCJIOTA, CTEapUHOBAsI KMCIIOTA, TII0KO034,
bpykTO3a, KpaxmMal, eJUTI0103a, TIUINH);

c(OPMHUPOBAHHOCTh YMEHHSI OMNPENCISITh BHUABI XUMHUYECKON CBSI3M B
OpraHUYECKUX COCNNHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHATH TOJOXKECHUS TEOPUU CTPOCHHUS
oprannueckux BemniectB A. M. ByTiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOPMHUPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHE,
bu3nUecKkue W XUMHUYECKUE CBOWMCTBA TUIWYHBIX NPEICTABUTENICH DPa3IMIHBIX
KJIACCOB OpPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIWICH, alleTUJICH,
Oytamuen-1,3, merunOyTtamueH-1,3, OEH30J7, METAaHOJ, ATAHOJ, STUJICHTJIUKOJIb,
TIIALEPUH, (EHOJI, alleTallbJIeTHl, MypaBbUHAsl M YKCYCHas KHUCIIOTBHI, TIIOKO3a,
Kpaxmai, IeJUTI0N103a, aMUHOYKCYCHAsl KUCIIO0TA), WILTIOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEXKJYy HUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIUM C
HCTIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKT€pU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
Coipbsi (He(pTh, NPHUPOIHBIM Ta3, Yrojib), CIHOCOOBI HX TMEepepaboOTKH U
IPaKTUYECKOE MPUMEHEHHUE MPOAYKTOB MepepaboTKH;

c(hOpPMUPOBAHHOCTh YMEHHUN TMPOBOAUTH BBIYUCICHUSA 10 XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00b€Ma, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJTHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKITUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HaHMM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCTIOIb3YEMbIX B XUMUHU MPU U3YUECHHUH BEIIECTB U
XUMUYECKUX ABJICHUI (HaOt0/IeHne, U3MEpPEHUE, IKCIIEPUMEHT, MOJISITUPOBAHNUE),
UCIIOJb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHWS ISl NPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsAX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOII0O/IaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOM
nocyJI0M 1 71abopaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHus C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBIMOJIHATH XUMHUYECKUMA
AKCIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH, MOJIyUEHUE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIUU OPraHUYECKHUX
BEIIECTB, JCHATypaIs OCIKOB MPH HArpeBaHWU, IIBETHBIC PEaKIMH OCIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTH TMpU OOpalieHuu ¢
BEIIECTBAMU U JIaOOPATOPHBIM OOOpPYJOBAaHUEM, TPEACTABISATh PpPE3yJbTaThl
XUMHUYECKOTO OKCIEpUMEHTa B (opMmMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakimii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIU3UPOBATH XHUMHUYECKYIO
uH(popMalMio, TMOJydYaeMyl M3 pa3HbIX MCTOYHUKOB (CpeACTBa MacCOBOM
uHopmanu, aTepHeT u Apyrux);



chOPMHUPOBAHHOCTh ~ YMEHHM  COONIONATh  TpaBUja  DKOJOTHYECKH
L[EJIECOO0PA3HOr0 MOBEAECHHUS B OBITY M TPYAOBOM JEITEIBHOCTH B ILEISX
COXpPAaHEHHUSI CBOETO 3/I0POBbS M OKPYKAIOUIEH MPUPOJHON Cpelbl, OCO3HABAaTh
ONAaCHOCTb BO3JICMCTBUS HA JKHUBBIE OPraHU3MBI OIMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mokaszatens [1/IK, mosicHaTs Ha mpumepax crmocoOb!
YMEHBIIICHUSI W MPEJOTBpAICHUS HX BPEIHOIO BO3JACHCTBUSI HAa OPraHU3M
YEJIOBEKA,

JUIsE OOyYarouMxcsi ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3]I0POBbSI: YMEHUE
OPUMEHSATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIIENBbIX M CJIAa0OBUIASIIMX OOYyYaroImMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XuMHYeCKuX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHMSI Kypca «OOIas M HeopraHudecKas
XUMHUSD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHpPA, POJM XHUMHM B TIO3HAHUU SIBJICHUMN
npuposbl, B  (OPMUPOBAHWM MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a7a4
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIAraloNIne MOHATUSA (XMMHUYCCKUH 3JIEMEHT, aToMm, H30Tom, s-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAs] CBS3b
(koBajieHTHas, MIOHHAs, METaJUTMYeCcKas, BOJAOPOJIHAS ), KpUCTAIUIMYECKas peiieTka,
TUNBl  XUMHAYECKUX  PEAKIMi, PaCTBOP, DJICKTPOJIMTHI, HEIJIECKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JAUCCOLMAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKON peakiuy, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH W 3aKOHbI (TEOpus
AJICKTPOJUTUYECKON AUCCONUaluM, nepuoandeckui 3akoH [[. M. Menpaeneesa,
3aKOH COXpaHECHHUS MACCHhl BEIIECTB, 3aKOH COXPAHECHUS U IPEBPALLICHUS SHEPTUU
MpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3bIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE NMOHWMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XHMHWYECKUX SIBJICHHM, (PAKTOJOTMUYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MMacHOM MCTIOJIB30BAHIH BAKHEUIITNX HEOPTAaHUIECKUX
BEIIIECTB B OBITY U IPAKTUYCCKON NESITEIILHOCTH YEIIOBEKA,



c(OpPMUPOBAHHOCTh YMEHMI BBISBISTH XapaKTE€pPHbIE MPU3HAKU TOHATHUH,
YCTaHABIMBATh UX B3aWMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAaHUH HEOPTraHWYECKUX BEMIECTB U UX MPEBPALICHUN;

c(hOPMHUPOBAHHOCTh YMEHHM HCIOIB30BaTh XMUMHUYECKYIO CUMBOJIMKY JIJISI
coctapieHus: GOpMyNl  BEIIECTB W  YpaBHEHUH XHUMHUYECKUX  PEaAKIIUH,
cucteMatnyeckyro HomeHknIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYeCKUX BeHIECTB (yrapHblid ra3, YIJEKHCIbI ra3, aMMHAK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUMN OINpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHUAX PAa3IUYHOrO0 COCTaBa, BHJ XMMHUYECKOH
CBA3M (KOBaJIEHTHAsl, MOHHAS, METAJUINYECKAsl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMUECKON pEemIETKM KOHKPETHOTO BEILIECTBA (ATOMHAs, MOJIEKYJSIpHasi,
MOHHAs!, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCJMHECHUI;

c(hOpMHPOBAHHOCTh YMEHUHI yCTaHaBJIMBATh MPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HUX COCTaBYy K OIpPEAEIEHHOMY Kiaccy/TpyIe
COEIMHEHUH (TPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbI, OCHOBaHUS,
KUCJIOThI, aM(OTEpHBIE TUAPOKCUABI, COIH);

c(hOpMHUPOBAHHOCTh YMEHHI PaCKPBIBaTh CMBICI IIEPUOJANUYECKOr0 3aKoHa /.
N. MeHnaeneeBa u 1EMOHCTPUPOBATh €T0 CUCTEMATUZUPYIOLTYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (QYyHKIIUY;

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XMUMHYECKHX »3JIeMeHTOB |—4 mnepuonoB Ilepuogndeckoil cucTeMbl
XuMHUeckux s3jemeHToB JI. M. MeHnerneeBa, MCHONb3ys NOHATHSA «s-, P-, d-
DIEKTPOHHBIE opouTanmny, «IHEPreTUYECKUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX JIEMEHTOB U MX COECAWHEHUMN
0 repuoaam u rpymnmnam [lepuoguueckon cucteMbl XUMUYECKUX 3jieMeHTOB 1. U.
Menneneena;

c(hOpMHUPOBAHHOCTh ~YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMUYECKME CBOMCTBa HEOPraHMYECKHX BEILECTB  Pa3JIMYHBIX  KIIACCOB,
MOATBEP)KIAATh CYLIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHM4eCKUMU
BELECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XMMHUYECKHE PEaKUUU IO
pa3IMYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIICHHS 3JIEMEHTOB, O0OpaTUMOCTH
pEeaKLMH, YYACTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHHH COCTaBISATh YPAaBHEHMsI PEaKLUil pa3iryuHbIX
THUIIOB, MOJHBIE U COKPAIIEHHbIE YPABHEHUSI PeaKlMii HOHHOTO OOMEHa, YYUThIBas
YCJOBHS, ITPU KOTOPBIX ITH PEAKLIIMH UAYT OO KOHLA;



c(OPMHUPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIHMH, TOITBEPIKIAIOIIHE
Ka4eCTBEHHBIA COCTAB PAa3JIMYHBIX HEOPTaHUYECKUX BEILECTB, pPaclO3HABATh
OTMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

c(hOPMHPOBAHHOCTh YMEHHM PaCKphIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIMIl MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
3THUX PEAKLINIM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pPEaKIMK OT Pa3IMYHbIX (PAKTOPOB; XapaKTEepP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latennbe);

c(hOpMUPOBAHHOCTh YMEHUNM XapaKTEPU30BaTh XHUMHUYECKUE ITPOIIECCHI,
JeKalle B OCHOBE MPOMBIILIEHHOTO TMOJIYYEHHUSI CEPHOM KHUCIIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEJCTABICHUNH 00 OONIMX HAYYHBIX MPUHIUIIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUUCICHUS C HCIOJIb30BaHUEM
MOHATHUSI «MAaccoBas JIOJs BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B
IpY XUMHYECKUX PEAKIIMSIX, MAcChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJMYECTBY BEIIECTBA, Macce WU O0BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIUU
BEILIECTB, TEIUIOBOro 3¢ (deKTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0/IaTh TIPaBUIIa MOJIb30BAHUS XUMUYECKOM
nocyJI0i 1 71abopaTOpHBIM OOOpYJOBaHMEM, a TaKKe MpaBuiia OOpaIieHHus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH IO BBHITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, YMCHUH TUTAHWPOBATH W BBHITIOJHATh XUMHUYCCKHMA
AKCIIEPUMEHT (pa3ioKEeHHE MEePOKCHIA BOAOPOJia B MPUCYTCTBUU KaTaIM3aTopa,
ONpENEIICHHE CpeAbl PacTBOPOB BEUIECTB C TMOMOIIBI)  YHHUBEPCAIHHOTO
WHJIUKATOpa, BIUSHUE PA3TUYHBIX ()aKTOPOB Ha CKOPOCTh XUMHYECKOW pEaKIUU,
peaklMy HOHHOTO OOMEHa, KayeCTBEHHBIE pEaKIUu Ha cyibdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJad T0
TeMaM «Metamey u «HemeTamiby) B COOTBETCTBHHM C TPABWIAMH TEXHUKU
0€30macHOCTH TIPU OOpAIICHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0OBAHUEM,
NPEACTaBISATh PEe3yJbTaThl XMMHUYECKOrO0 OKCIEepUMEHTa B (opme 3amucu
YPaBHEHHUI COOTBETCTBYIOIIUX pPEaKUU U (POPMyIMpOBaTH BHIBOJLI Ha OCHOBE
ATUX PE3YyIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIU3UPOBATH XHUMHUYECKYIO
uH(OpMaIMIO, TOIy4YaeMyl0 W3 pPa3HbIX HWCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKauu, NHTepHEeT U ApyTHX);



chOPMHUPOBAHHOCTh ~ YMEHHM  COONIONATh  TpaBUja  DKOJOTHYECKH
L[EJIECOO0PA3HOr0 MOBEAECHHUS B OBITY M TPYAOBOM JEITEIBHOCTH B ILEISX
COXpaHEHUs] CBOETO 3/I0POBbSl U OKPY’KAIOIIEW MPUPOTHON Cpellbl, OCO3HABATh
OMAaCHOCTh BO3/CHCTBUS HA )KUBBIE OPraHU3MBbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicii nokazarensa [IJIK, mosicHATP Ha mnpuMepax cHnocoObl yYMEHBLIEHUS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3JICHCTBHS HA OPraHN3M YEJIOBEKA;

Uig O0YYaroUIMXCs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
OPUMEHSATh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIIENBbIX M CJIa0OBUISIIMX OOYyYarolMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmet oprannueckoit xumun. Teopus
11 CTp oI:aHHﬂ op FaHUYECKUX COE I/IHeHm?II) A 3 bubmmorexa [JOK
' p p s ' https://m.edsoo.ru/7f41837c
M. byrneposa
Wroro mo pazneny 3
Pa3znen 2. YriaeBoaopoasl
bu6nmorexa LIOK
2.1 IT — 2
PEACTIBHBIC YIIICBONOPOART — ailATH https://m.edso0.ru/7f41837c
99 HernpenenbHbie yrieBogopOAbl: alKEHBI, 5 1 bubmmnoreka [HOK
' AJIKaUEHBI, AIKUHBI https://m.edso0.ru/7f41837c
bu6nmorexa LIOK
2.3 A 2
POMATHHECKHE YTICBOAOPOAR https://m.edsoo.ru/7f41837c
94 [IpupoiHbIE HCTOYHHKH YTJIEBOJLOPOIOB U 3 1 bubmmnoreka HOK
' UX nepepaboTka https://m.edso0.ru/7f41837c
Wtoro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUst
but6mmorexa [IOK
3.1 C . O 3
FIMpTEL FoeHoT https://m.edsoo.ru/7f41837c
3.9 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 1 but6mmoreka [IOK
' Cnoxuslie 3QUpst https://m.eds00.ru/7f41837¢
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bu6nunorexa LIOK

33 YEIEBOZEL 3 https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeTuHeHUs
bubnunorexa LIOK
4.1 AMUHBI. AMUHOKUCIOTHL. benku 3 httos://m.edsoo.ru/7f41837c
Uroro no pazneny 3
Pa3pnen S. BeicokoMOJIeKy I pHbIE COCIUHEHUS
bubmuoreka [{OK
5.1 [Tnactmaccel. Kayuyku. Bojgokna 2 https://m.edsoo.ru/7f41837c
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KoanvecTBo yacoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIe
Ne i/ P Kontposbubie IIpakTuueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. I. Meneneena
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo pazneny 13
Pasnen 2. Heopranuyeckasi xumusi
2.1 Merannbl 6
2.2 Hewmerast 9 1
53 CBs3b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMUs U KU3Hb 3
Hroro no pazneny 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 2 3







ITOYPOYHOE IIVTAHUPOBAHUME

MeTunoyTanuen-1,3. [Tonyuenue

10 KUIIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE
ara un¢poBbIie
Tema ypoka Kourpoabusie IIpakTHueckue A bp
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThbI
pecypcbl

[IpenmeTt opranuueckoil XuMuu, e€ 1 0 0 bubnnoreka [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE https://m.edso0.ru/7f41837c
Teopus cTpOCHHSI OPTraHUIECKUX
coequHenunit A. M. Bytieposa, eé 1 0 0 bubmmorexa [JOK

A -V DYTTIEPOBd, https://m.edsoo.ru/7f41837c
OCHOBHBIE MTOJIOXKEHUS
Meran u 3TaH — npocTenire 1 0 0 bubnnoreka [JOK
IIPEACTABUTENM AJIKAHOB https://m.edsoo.ru/7f41837c
AJIKEHBI: COCTaB U CTPOCHHUE, bubmuoreka [IOK

. 1 0 0
CBOMCTBA https://m.edsoo.ru/7f41837c
OTuUiEH U NPONWIEH — NpocTeine 1 0 0 bubnmnoreka HOK
MPEICTaBUTENN ATKEHOB https://m.edsoo.ru/7f41837c
[IpencraBienue o K1accuPpUKAITUN
OpraHUYECKUX BEUIECTB.
HpOMeHI(J'IaT a (CI;I/IICTeMaTI/I‘IeCKa}I) u 1 0 0 bubmorexa LOK

P https://m.edso00.ru/7f41837c

TPUBHAIIbHBIE HA3BaHUS OPTAaHUIECKUX
BEIIECTB
ITpakTuyeckas padora Ne 1.
«ITomydeHnne 3TUEHA U U3YYEHUE ETO 1 0 1 bubmorexa [TOK

. y Y https://m.edsoo.ru/7f41837c
CBOMCTB»
Anxanuensl. byranuen-1,3 u 1 0 0 bu6muoreka [IOK

https://m.edsoo.ru/7f41837¢c
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CUHTETUYECKOI'O KayuyKa U PE3UHBI

AJNKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSI.

bubnunorexa LIOK

9 AneTHiieH — MpOCTEHIIHI https://m.edsoo.ru/7f41837c
IIPEICTaBUTEND aJIKUHOB

10 Boruncnenus no ypaBHEHUIO Bu6muoteka [JOK
XUMHYECKON peaKIuu https://m.edsoo.ru/7f41837c

1 ApeHbl: 6EH30J1 U TOTYOII. Bbu6moteka [JOK
TOKCUYHOCTH apEHOB https://m.edsoo.ru/7f41837c
I'enetnyeckas CBSI3b YIIIEBOJIOPOIOB,

12 MPUHAICKAIINX K pZ?.JlI/IqHanII) buGnuorexa [IOK

https://m.edsoo.ru/7f41837c

KJlaccam
[IpupoaHbie HCTOYHUKHT

13 YIJIEBOJOPOAOB: IPUPOAHBIN ra3 u bubmmoreka [JOK
MOy THBIE HEPTSHBIE ra3bl, HEPTH U https://m.edsoo.ru/7f41837c
POAYKTHI €€ nepepaboTKu
[IpupoaHbie HCTOYHUKHT

14 YTIIEBOAOPOAOB: IIPUPOAHBIN ra3 U bubnmnoreka HOK
MOy THBIE HEPTSHbIE ra3bl, HEPTH U https://m.edsoo.ru/7f41837c
MPOAYKTHI €€ mepepaboTKu

15 KonTtponbHast pabota no pasueny bubmmnoreka HOK
«YTIIEBOAOPOIBD) https://m.edso00.ru/7f41837c

16 AJKaHBI: COCTaB U CTPOCHHUE, bubnmnoreka [JOK
TOMOJIOTUYECKUH P https://m.edsoo.ru/7f41837c

17 [IpenenbHBIC OTHOATOMHBIE CITUPTHI: bubnunorexa LIOK
METAHOJI U 3TaHOJI. BoopoaHas CBs3b https://m.edsoo.ru/7f41837c

18 MHOroaToMHbIE CITUPTHI: bubnuotexa [JOK

OTUJICHTJIMKOJIb U TTIMIHECPHUH

https://m.edsoo.ru/7f41837¢c
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@DeHOJI: CTPOCHUE MOJIEKYJIBI,

19 (du3nUecKre U XUMUIECKUE CBOHCTBA bubmorexa LOK
’ https://m.edsoo.ru/7f41837c
MIPUMEHCHHE
20 Anpaerunsl: GopMambaeTU U bubmmoreka [JOK
aleTanpaerul. AeToH https://m.edsoo.ru/7f41837c
OIHOOCHOBHBIE TIPEIETbHBIE
21 KapOOHOBBIE KI/ICJII())TLI' MypaBbHUHAA U buomorexa LIOK
P $MYP https://m.edsoo.ru/7f41837c
YKCYyCHas
[TpakTnueckas padota Ne 2.
22 «(I?)Boﬁcma acEBo a YKCYCHOMH bubmorexa [IOK
P pa yrey https://m.edsoo.ru/7f41837c
KHCIIOTBI»
CteapuHOBas U OJICMHOBAsI KUCJIOTHI,
23 Kak MPEICTaBUTEIN BBICIIHNX bubmorexa [IOK
P https://m.edsoo.ru/7f41837c
KapOOHOBBIX KHUCJIOT
24 MBpbl1a Kak COJIM BBICIIMX KapOOHOBBIX bubnmnoreka HOK
KHCJIIOT, UX MOIOIIee JIeliCTBIE https://m.edsoo.ru/7f41837¢c
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
25 Ka 6OHOBBI§) KECJ‘IOT FI/I: om/lf bubmorexa LOK
P F P https://m.edsoo.ru/7f41837c
CIIOHBIX 3(DUPOB
26 XKupsl: ruponan3, NpUMEHEHHE, bubmuorexa [IOK
OuosIornyecKas poJib KHUPOB https://m.edsoo.ru/7f41837c
VYTeBoibl: COCTaB, KIacCU(pUKAITHS.
27 Baxwueiiume npeacTaBuTeNu: bubmorexa HOK
et ' https://m.edsoo.ru/7f41837c
TIII0K03a, PpyKTO3a, caxapos3a
28 Kpaxman u nemironosa kak bubmuorexa [IOK
[IPUPOIHBIE IOJIUMEPBI https://m.edsoo.ru/7f41837c
29 Kontponbnas padota mo pasaeny bubnuotexa [JOK

«Kucnopoaconepxaiue

https://m.edsoo.ru/7f41837¢c
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OpraHn4C€CKUC COCAUHCHU I

30 AMWHBI: METHJIAMUH U aHUJIUH 1 bubmorexa LOK
' https://m.edsoo.ru/7f41837c
AMWHOKHCIIOTHI KaK aM(pOTepHBIC
31 OpraHUYCCKUE COCAMHCHUS, UX 1 bubmorexa LOK
P s ’ https://m.eds00.ru/7f41837¢
ounosornueckoe 3HaueHue. [lerntu bl
32 benku kak npupoaHsie 1 bubnuoreka [JOK
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS https://m.edsoo.ru/7f41837c
33 OCHOBHBIC TIOHSTHS] XUMUHU 1 bubnuorexa [IOK
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN https://m.edsoo.ru/7f41837c
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJIIPHBIX COSIUHEHUI 1 bubmorexa OK
YIp ' https://m.edsoo.ru/7f41837c
[InacTmaccel, KaydyKkH, BOJJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

Ne

n/n

Tema ypoka

KoaudecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUHN IIEeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIus aToMoB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 3J1eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHHI I10
rpyIIaM U nepuojaam. 3HaueHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CTpOGHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé
BUbI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpOI[HaSI CBA3b

BajieHTHOCTB. DJIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJIIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTCMAX.
HcTtuHHBIE U KOJJIOMIHBIE PacTBOPLI.
MaccoBas 1011 BellleCcTBa B pacTBOpC

Krnaccudukanus u HoMeHKIaTypa




HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUs SHEPTUU IPU
XMMHYECKHUX PEAKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuy.
XUMHYecKoe paBHOBECHE

10

[IpaxTuueckas padora Ne 1. «Bousiaue
pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DnekTponuTHyecKkas auccoruanus. [lonstue
0 BoJlopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonHoro oomena. I'maponus
OpPraHMYECKUX W HEOPTraHMYECKHUX BEIIECTB

12

OKHUCINTENNFHO-BOCCTAHOBUTEIILHBIC
peakmmn. [TousTHe 00 2MeKTpONIN3e
pacIyIaBoB M paCTBOPOB COJIEH

13

14

KontponbHas padota mo pasaeny
«TeopeTrnyeckre OCHOBBI XUMHUU»

Mertainmsl, ux nonoxxkenue B [lepuoamueckoit
CHUCTEME XUMHUYECKHUX 3y1eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAIIJIOB

15

CrutaBbl METaUIOB. DIEKTPOXUMUYECKUM PSIT
HanpsHKEHUHA METaJIOB




16

XUMHYECKHE CBOMCTBA BAXKHEUIITNX
METaJUIOB (HAaTpUH, Kajaui, Kaablui, MarHui,
ATFOMUHHNA) U UX COCTUHEHUI

17

18

19

20

21

22

23

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCITMHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Metamab"

Hewmeramibl, X 1oI0KEHUE B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB 1. Y. Menjeneena u
0COOEHHOCTH CTPOCHHSI aTOMOB
du3znyeckue CBOMCTBA HEMETAJIIOB.
AJNIOTpONUs HEMETAJIOB (Ha IpuMepe
KHCJIOpOJia, cepbl, hocdopa u yrieposia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPhI U UX
COEJIMHEHU I

XuMudeckue cBoKCTBa a30Ta, (hocodpa u ux
COEIMHEHU I

24

XHWMHUYECKHUE CBOMCTBA yIIepoaa, KpEMHUS U
HUX COeOUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COETUHEHUN

26

O000I1IIEHNE U CUCTEMATH3AINS 3HAHUH 110
TEMEC «HeMeTaJ’IJ’H:J». BI)I‘-II/ICJ'IeHI/IH 10
ypaBHeHI/ISIM XUMHUYCCKUX peaKHI/Iﬁ nu




27

28

29

TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue
AKCIEPUMEHTAJIbHBIX 3a]1a4 110 TEME
"Hemerasnmst"»

KonTponbnas paborta no temam «MeTanmib»
u «Hemeramib

Heoprannueckue u OpraHM4ecKkue KUCIOThL.
Heoprannueckue u opraHM4ecKue OCHOBAHUS

30

31

AmMoTepHbIe HeopraHu4ecKue u
opranuyeckue coequHenus. ['enernueckas
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BEIIECTB

Ponb xumun B o6ecrieueHu 3KOJIOTUIECKOMH,
SHEPreTHYECKOH U MUIIEBOM 0€30MacHOCTH,
Pa3BUTHUU MEAUIIMHBI

32

IIpencraBnenus o0 oOIMIMX HAYYHBIX
MPUHIUNAX POMBIIUIEHHOTO HOTYYEeHUs
BaXHEUIIIMX BEILIECTB

33

Yenosek B MHPE BCIIECCTB U MATCPUATIOB.
Xumus u 310POBbLE YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

33







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
AxmmonepHoe o6miectBo «M3narensctBo «IIpocBemenue
* Xumus, 10 xknacc/ I'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A.

AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

®denepanbHas 00pa3zoBaTesibHAs IporpaMMa CpeTHEeTo o0IIero oopa3oBaHus
(DOIT COO) o xumuu

denepanpHas mporpaMma BOCITUTaAHUS

ITporpamma Bocniutanuss MBOY CII Nel9 um.N.I1.MrbiTapeBa

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6moreka [{OK https://m.edsoo.ru/7f41837¢



ITPUJIOKEHHUE 1

®opMbl YU€Ta NPOrpaMMbl BOCIIMTAHUS B padodell mporpaMMe 1o XuMHu

Pabouas mporpamma Bocnmtanust MBOY CHI Nel9 um.M.I1.MeiTapeBa peanusyercsi, B TOM YUCIe H
Yyepe3 UCIOJIb30BaHWE BOCIIUTATENBHOTO MOTEHIMAIa YPOKOB XUMHU. JTa paboTa OCYIIECTBISETCS B
crenyromux popmax:

[MoOyxnenne oOyyaromuxcsl COONMOAaTh Ha YpPOKE OOIIENPHHATHIE HOPMBI ITOBEICHUS,
npaBWia OOIIEHWS CO CTapIMMH (TeAarorudecKuMU  pabOTHUKAMHM) M CBEPCTHUKAMHU
(0OyuaroIIMMUCS), IPUHIIUAIBI YIeOHON AUCIUIUIMHBI 1 CAMOOPTaHU3AIINH.

[lpuBneyeHre BHUMaHMA OOYYarOLIMXCSl K LEHHOCTHOMY AacIEKTy H3ydYaeMbIX Ha YPOKax
MPEIMETOB, ABJICHMIA, COOBITHI Uepes:

-IEMOHCTpAlMIO O0YyYarolKUMCsl MPHUMEPOB OTBETCTBEHHOI0, TPa)XIaHCKOIO IOBEACHMUS,
MIPOSIBIICHIISI YEIIOBEKOIFOOHS B JOOPOCEePIeIHOCTH

- oOpailieHre BHUMaHHUSI Ha SPKUX JesTelel KyJIbTypbl, CBI3aHHBIX C W3yYaeMbIMH B JAHHBIN
MOMEHT T€MaMH, Ha TOT BKJaJ, KOTOPBIA OHM BHECIM B Pa3BUTUE HALIEH CTPaHbl U MUpA, HA
JIOCTOMHBIE MOApaKaHUs MPUMEPHI X KU3HH, HA MOTHBBI UX MTOCTYTIKOB,

-HCTIOJIb30BaHUE HAa  ypoKax WHGOpPMAalUM, 3aTpardBalolleii Ba)KHBIE COIMAJIbHEIC,
HPaBCTBEHHBIE, 3THUECKUE BOIIPOCHI

Hcnonb30BaHHe BOCTUTATENBHBIX BO3MOXKHOCTEH COAEpKaHHS Y4eOHOro mpeaMmera Jyis
¢dopMupoBaHUsT y OOYYAIOIIMXCS POCCHHCKUX TPAJUIMOHHBIX JTyXOBHO-HPABCTBEHHBIX H
COLIMOKYJIBTYPHBIX IIEHHOCTEM uepe3 IM0A00p COOTBETCTBYIONIMX TEKCTOB [UIS YTEHUS,
MPOOJIEMHBIX CUTYAIHI ISl 00CYKICHUS B Klacce

WuannmupoBanue 00CYXKIEGHWH, BBICKA3bIBAHUM CBOEr0 MHEHHS, BBIPA0OTKH CBOETO
JIUYHOCTHOTO OTHOILEHUS K M3Y4YaeMbIM JINIaM, IPOU3BEICHUAM XYA0KECTBEHHOU JTUTEPaTyPHI
1 UCKYCCTBA.

BxitoueHne B ypOK HIPOBBIX MHPOLEAYDP, KOTOpBIE IOMOTAIOT MOAJEP)KAaTh MOTHBALIUIO
oOyyarommxcsi K TOJIYYEeHUIO 3HAaHWW, HANQKHBAHUIO TMO3UTHUBHBIX MEXJIMYHOCTHBIX
OTHOIICHWH B KJlacce, MOMOTAIOT YCTAaHOBJICHHIO J00pOKeTaTeNbHOW aTMoc(ephl BO BpeMs
YpOKa.

[MpumeHeHne Ha ypoKe MHTEPAKTHBHBIX (JOpPM pPabOTHI, CTUMYJIMPYIOIINX ITO3HABATEIbHYIO
MOTHUBAIHIO 00YYArOIIUXCS.

[IpumeHnenune rpynmnoBoil paboTsl WM padOTHl B Mapax, KOTOPbIE CIOCOOCTBYIOT Pa3BUTHIO
HABBIKOB KOMaH/IHOW paOOTHI M B3aUMOJICHCTBHIO C IPYTHMH 00YYaIOIIMMHUCS.

Breibop u wucronb3oBaHWE Ha YpPOKaX METOJOB, METOJHUK, TEXHOJIOTHH, OKAa3bIBAFOIIUX
BOCIIMTATENbHOE BO3ACHCTBHE HA JMYHOCTH B COOTBETCTBUU C BOCIHTATENIBHBIM HJIEAJIOM,
LIETBI0 U 3a/Ja9aMH BOCTIMTAHUSI.

WHnmumnpoBaHne W MOANEPKKA HCCIIENOBATENbCKON NEATENbHOCTH IIKOJIHHUKOB B (opme
BKJIIOUEHHUSI B YPOK pa3NnUyHBIX HCCIEIOBATENbCKUX 3aJlaHuil, YTO MJaeT BO3MOXKHOCTh
o0yyaromumMcs NpUoOpECTH HAaBBIKM CaMOCTOSTEIBHOTO PEILICHUS] TEOPETUUECKOW MPOOIEMBI,
TeHepUPOBaHUSI U OpOPMIIEHUSI COOCTBEHHBIX THIIOTE3, YBAKUTEIHHOTO OTHOWIEHHS K UyKUM
uzesM, yOJIMYHOTO BBICTYIUIEHHUS, apTYMEHTHPOBAHNS U OTCTAMBAHUSA CBOEH TOUKU 3PEHMSL.

YcTaHOBIICHHE YBaXKHUTENBHBIX, JOBEPHUTEILHBIX, HEQOPMAIBHBIX OTHOIICHHNA MEXITY
yUUTEJIeM U YUCHUKaMH, CO3[JaHNe Ha YPOKaxX YMOLHOHAIIBHO-KOM(OPTHOH cpebl.



I[MTPUJIOKEHUE 2

IIpunosxxenue
k mpukazy MBOY CII Nel19 nm.W.I1.MeitapeBa
oT
0 BHECCHUU M3MCHCHUN
B paboure mporpamMmel
HaumeHoBaHue y4eOHOro mpeaMeTa « »
Kiace
Bcero konmuuecTBO 4acoB JIs COKpaIeHUs
Hazpanwne Tem, Ha KOTOpPBIE KOJIMYECTBO OTBOAMMBIX YaCOB COKPAIIICHO:
Neni/m | Tema KonugecTro KonugectBo gacoB mo
3arIaHUPOBAHHBIX bakry
4acoB
1
Bcero konmuecTBO 4acoB 1S YIUIOTHEHHS
Hazpanwue Tem, koTopbie OYAyT YIUIOTHEHBI:
Hazpanwue Tem, koTopbie OYAYT YIUIOTHEHHI:
Neni/m | Tema KonugecTro KonugectBo gacoB mo
3aIUIAaHAPOBAHHBIX ¢bakty
4acoB

Paccmorpeno Ha 3acemanuu [IIMO

IIporokon Ne oT
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