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COJAEPKXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYECKOM XUMHHU

IIpenmeT opraHNYecKON XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
NOJIYYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHuyeCKHUX
coenuneHnit A. M. bytnepoBa, e€ ocHOBHBIE MON0KeHHsI. CTPYKTypHBbIE (POPMYJIBI
OpraHMYecKUX BewlecTB. l'omoisiorusi, wu3oMmepus. XHUMHYECKass CBA3b B
OpPraHUYeCKUX COCIMHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

ITpencraBnenue o kiaccupukaluy OpraHndyeckux BeuiecTB. HomeHknarypa
OpraHUYeCKHUX COEIMHEHHMH (cucTeMaThyeckas) M TpPUBHAIbHbIE Ha3BaHUSA
BAKHEUIIMX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpPUMEHTAJIBHBIE METOJbl HM3YyYEHMsS BEIIECTB M HUX IPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu OpraHMYeCKMX BELIECTB M MaTepualaMM Ha HX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYECKMX BEUIECTB, HAONIOACHHUE U
ONMKCaHUE JEMOHCTPALIMOHHBIX OIMbBITOB MO MPEBPALICHUIO OPIraHUYECKUX BELIECTB
IpU HarpeBaHuu (TJIaBJIeHUE, OOyTITMBaHUE U TOPEHUE).

Yriaesoaopoasl

ATKaHBI: COCTaB W CTPOEHUE, IOMOJOTMYECKMH psa. MeraH u staH —
IpoCTENIINE MNPEICTABUTENN aJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOICTBa
(peakuuu 3aMelleHus] U TOPEHUs), HAaxOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKHUI Psii. DTUIIEH U NMPONMWIEH —
OpOCTEHIINE NPEACTABUTENN aJKEHOB: (PU3NYECKME U XHMUYECKUE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUIApATAllMM, OKHUCIECHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3 m MerunOyrtamueH-1,3: cTpoeHue, BaKHEWIIWE
XMMHYECKHE CBOMCTBa (peakuusi noiaumepusanuu). [lonydeHne CHHTETHYECKOIO
Kay4dyKa U pe3UHBbI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUN psifl. ALIETUIIEH
— TPOCTEHIINHA TPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3MUEcKHe WU
XUMUYECKHE CBOMCTBA (pEaKkUMU TMAPUPOBAHUS, TaJOr€HUPOBAHUS, TMAPATALVH,
TOPEHMUs), IOJTYyUEHUE U IPUMEHEHHUE.

Apensbl. benszoin: coctaB, cTrpoeHue, (U3NYECKHE U XMMHYECKUE CBOMICTBA
(peakuuu raJloreHUpOBaHMUSI U HUTPOBAHUS), MOJyYEHUE U NMpPUMEHEeHHe. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XuMuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOLyYeHue u npumerenue. TOKCUYHOCTH



apeHoB. ['eHeTHueckass CBsS3b MEXIYy YIVIEBOJOPOAAMH, MPHUHAJIEKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

IIpuponHble UCTOYHUKHU YIIIEBOAOPOIAOB. IIpupoaHbli ra3 U IOIyTHBIE
He(dTauble ra3pl. Hedte m e€ mpoucxoxnenue. CrnocoObl nepepabOTKU HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHil), mnuposu3. I[IpoayKTsl
nepepadoTKu HepTH, UX MPUMEHEHUE B MPOMBINIJICHHOCTH U B ObITy. KameHHbBIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

DKCHEepUMEHTAIbHBIE METOJbl M3Y4YEHHsS BEIIECTB M HUX MPEBpaIlCHUI:
O3HAaKOMJIEHME ¢ o0pa3uaMy IUIacTMAacC, KaydyyKOB U pE3HHBbI, KOJUIEKUUHU
«Heptp» 1 «Yromp», MOAETUPOBAHWE  MOJEKYJ]  YIVIEBOAOPOJIOB U
raJlOr€HONPOU3BOIHBIX, [TPOBEICHUE NPAKTUUECKON pabOoThl: MOJyYEHHUE ITHIIEHA
Y U3YYECHHE €TO CBOMCTB.

Pacuérnsle 3agauu.

Beluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuud (maccel, 0O0OBEMA,
KOJIMYECTBA MCXOJHOIO BEIECTBA WM MPOJYKTa PEaKIMU 10 W3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOIO U3 UCXOAHBIX BELIECTB WIN IIPOJYKTOB PEAKIIUN).

Kuciopoaconep:kamue opranu4eckKue CoeAMHEHUA

[IpenenpHblE OOHOATOMHBIE CIMUPTHL. METaHON W 3TAHOJN: CTPOCHHE,
(¢u3nueckue M XHUMHYECKHE CBOMCTBA (peakUMH C AKTUBHBIMH METaJlJIaMH,
raJIOr€HOBOJIOPOJaMy, TOpPEHHUE), NpUMEHeHue. BoaopoaHble CBS3M MEXIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaToMHble  COUPTBL. ODTWICHIJUKOIAb M  TJIMLEPUH: CTPOEHUE,
(¢u3nuecKkue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTajllaMH, KauyeCTBEHHas peakuuss Ha MHOIOAaTOMHbIE cIUpThI). JleiicTBuEe Ha
opraHusM uesnoBeka. [Ipumenenue rmunepusa u 3THIICHTJIAKOJIS.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE M XUMHUYECKHE CBOWCTBA.
TokcuunocTh peHona. [lpumenenue gpenona.

Anpperunpl U kemownwvl. DoOpManpAErHi, ALETAIBIEIHA: CTPOCHHUE,
¢usnyeckue U XMMHUYECKHE CBOMCTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKLINN), [IOJyYCHHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TMpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCJIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOrmrue Uil Kiacca KUCIOT, Peakius 3TepuuKalni), MOTydeHHEe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHl KaK MPEJCTaBUTENN BBICIIMX KapOOHOBBIX
KHCJIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIJIOT, UX MOOLEE IEHCTBHUE.

CnoxxHble >(QUpbl KaK MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['maponus
cnoxHbIX 3¢upos. Kupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas

POJIb )KUPOB.



VYrneBoabl:  cocraB, KiacCU(HUKanus  YrJIeBOJoB  (MOHO-, [JU- H
noyiucaxapubl). ['oko3a — NpocTeinii MOHOCaXxapul: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XHMMHUYECKHE CBOMCTBa (B3aUMOJACHUCTBUE C
ruapokcuiom Menu(ll), oxkucnenne ammuadyHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonornueckas poib. otocunTe3. pyKTo3a Kak H30MeP IIIFOKO3BI.

Kpaxman u memntono3a Kak npupojHbie nonumepsl. CTpoeHrue Kpaxmaiia u
HeUoNio3bl. Pu3Mueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmaya (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHEpUMEHTAJIBHBIE METOJbl HM3YyYEHMs BEIIECTB M HUX IPEBPAIICHUIL:
poBe/ieHHe, HAOJIIOJICHHE W OINHMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIC PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKUCIEHUE HTaHOJa
okcunoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHE TJHUIIEPHUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmemu(Il), B3ammMopeicTBuE Kpaxmana ¢ HOJOM),
IIPOBEICHHUE NMPAKTUUECKOU pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacu€rHble 3anaum.

Beluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuud (maccel, 0O0OBEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOTO U3 UCXOAHBIX BEILIECTB WIH MIPOJYKTOB PEAKIIUN).

A3oTcoeprKalme OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Ooprannueckue coeauHeHus. Gusnyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe INMiuHA). buosornueckoe
3HAYE€HHE aMUHOKMCIIOT. [lenTuasl.

benku kak mNpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHenus. [lepBuuHasi,
BTOpPUYHAg M TPETUYHAS CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHbIE PEAKIIMU Ha OEJIKH.

OKCHEpUMEHTAJIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M HUX MPEBpAIICHUI:
HaOJII0/ICHNE U ONKCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: JA€HATYypaluus OEIKOB IpU
HarpeBaHUM, IIBETHbIC PEAKIIMU OCIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHMUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUU, CPEAHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAVMHEHUN —
MOJINMEPHU3AIIS U TOJTUKOHICHCAIHUS.

DKCHepUMEHTAIbHBIE METOJbl HM3Y4YEHHsS BEIIECTB M HUX MPEBpalICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu HNPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.



Peanuzanus MexXnpeaMeTHBIX CBS3EM IPU U3YUYECHUM OPraHMYECKOW XMMHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSTUWA, TaK W TMOHSITUN, SBIAIOIIUXCS CUCTEMHBIMHU JJII OTAEIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC MTOHSATHUS: SBJICHNE, HAYYHBIH (DAKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAIW3, CUHTE3, KiacCU(PUKAILUS, MEPUOAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJACIIMPOBAHUE.

@dusnka: Marepus, OJHEPrHUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKUM ypOBEHb, BEILIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3NYECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHusMe,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€JIKU, YIJIEBOIBI, KHUPBHI,
(bepMeHTHI).

['eorpadus: MuHEpATBLI, TOPHBIC MTOPOJIBI, TOJIE3HBIC MCKOMAEMBbIE, TOILIUBO,
pecypcsl.

TexHoyorusi: NUIIEBBIE MNPOAYKTHI, OCHOBBI PAalHMOHAIBHOIO IUTAHMUS,
MOIOIIIAE CPENICTBA, JICKAPDCTBEHHBIE U KOCMETUYECKHE MPENapaThl, MaTEpUAIIbl U3
VMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMHH

XUMUYECKHI 3neMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
00010uKa. DHEPreTHUecKue YpOBHH, MOAYPOBHU. ATOMHBIE opOuTtamu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs AJICKTPOHOB 1O OpOHUTAISIM B aroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(DUTYpaIKs aTOMOB.

[lepuoanueckuit 3akoH u Ilepronnyeckas cucreMa XUMUUYECKUX 3JIEMEHTOB
. Y. MenaeneeBa. Csi3b nepuoanyeckoro 3akona u Ilepuoguyeckoil cucTemsl
xuMmuueckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHUMHUYECKHX JJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYIINaM U MEPUOJIAM.
3HaYCHHUE NEPUOIUYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHMYECKass CBs3b. BHJbI XHMHYECKON CBSI3U
(koBaJIeHTHas HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHMsI KOBAJCGHTHOW XUMHUYECKOW CBA3M (OOMEHHBII U  JIOHOPHO-
akuentopHslil). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOIO  CTPOEHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BELIECTBA. THIMbl KPUCTALUINYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonstne o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKUX BellecTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHALICKAIIUX K PA3JIUYHBIM KJIacCaM.

Xumuyeckass — peakius.  Krnaccudukanuss — XMMHYECKHX — peakuuid B
HEOPraHMYECKOM M OpPraHUYeCKON XHWMHHU. 3aKOH COXPAHEHUsI MacChl BEUIIECTB,
3aKOH COXPAHEHUs U NIPEBPALLECHUS SJHEPTUM TP XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nudHbIX (pakTopoB. OOpaTuMbIe
peakuuu. XHUMHUYECKOEe paBHOBecue. DaKkTOpbl, BIMUAIOIIUE HA COCTOSAHUE
xuMuueckoro paBHosecus. IIpunnnn Jle [latense.

DnekTponauTuyeckas aucconuanusa. CriibHBIC U cia0ble 2JIeKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIBHBIE METOJIbl M3YYCHHUS BEIIECTB W WX NPEBPALLICHUN:
nemoHcTpanus Tabmui «[lepuonnueckas cucremMa XxuMudeckux 3eMentoB J[. U.
MenpeneeBa», U3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEMIETOK, HAOIIOJIeHUe U
OMKCaHUE JEMOHCTPALIMOHHBIX U Ja00PaTOPHBIX OIBITOB (Pa3I0KEHUE MEPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEJIbl pACTBOPOB BEIIECTB
C TIOMONIBI0O YHUBEPCATHHOTO WHIWKATOpPA, pEaKIMd WOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (aKTOPOB Ha CKOPOCThH
XUMHUYECKOU pEAKLIUN.

Pacuérurle 3amaun.

Pacu€rel 1O ypaBHEHMSAM XMMHUYECKHUX pEaKUUi, B TOM 4YHCIIE
TEPMOXUMHUYECKUE PACUEThl, PACU€Thl C HCIOJB30BAHHEM IIOHATUS «MACCOBAS
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xumust

Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoguueckon  cucreme
xumuueckux sneMmentoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
dusnuecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HA MpuMepe
KHCJIOPOJIa, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAIOB (raJIOT€HOB, CEpbI, a30Ta,
docdhopa, yriepoga U KpeMHHs])) U MX  COCAUHEHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOIHBIX COSTUHEHHUI).

[IpumeHeHne BaXXHEUIINX HEMETAILUIOB U UX COEUHEHUMN.



Meramnsl. lonoxenne meraiuioB B llepuoanueckor cucreMe XHUMUYECKUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue ¢guznueckue cBoiicTBa MeTaioB. CIUlaBbl METAILIOB.
DJIEKTPOXUMHUYECKUAN PsAJT HAIIPSIKEHUN METaJUIOB.

XUMUYECKHE CBOWCTBA BAKHEUIIMX METAJUIOB (HATPH, KaJluil, KaJbIUH,
MarHui, aJlOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crnocoObl MnoxyyeHus: MetauioB. [IpuMeHeHne MeTawioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAIbHBIE METOJbl HW3YyYE€HUs BEUIECTB M HX IPEBPAIICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl M CIUIaBbl», 0O0Pa3IOB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3aja4, HAOJIOJIEHHEe M OINHMCAHHME JAEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUIA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U IIeJI0Ye, KaUeCTBEHHbBIC PEaKI[MU Ha KAaTHOHBI METAJJIOB).

PacuérHble 3anaumn.

Pacuérel maccel BemiecTBa M 00bEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Wi O0OBEMY OJIHOIO M3 YYAaCTBYIOUIUMX B PEAKIUMU BEIIECTB,
pacy€rbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMH, €CIU OJJHO
Y3 BEILIECTB UMEET MPUMECH.

XuMus ¥ KU3Hb

Ponp xuMum B oOecIieueHHH SKOJOTHUYECKOM, YHEPTeTHUYECKON M MMHIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAyyHBIX METOAaxX IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIMH.

[IpencraBinennss 00 OOMMX HAYYHBIX MPUHIUIIAX  MIPOMBIIIICHHOTO
MOJTy4YE€HUSl BAXKHEUIINX BEILIECTB.

UYenoBek B MHpE BELIECTB U MAaTEPUANIOB: BAXKHEHIINE CTPOUTEIIbHbBIC
Marepualbl, KOHCTPYKIHOHHBIE MAaTE€pHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yAOOpeHus.

XUMHSIT U 30pOBbE YEIIOBEKA: MpPaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOTO UCIOIb30BaHUS MPENApaTOB OBITOBOM XUMUU
B [IOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanmzamusi  MeXIpenMETHBIX CBSI3ed TNpU  HM3yUYEeHUH  OOmed W
HEOpraHndeckoi xuMuu B 11 Kilacce oCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
oO0lIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHATHUHA, SBJISIOMIUXCS
CHUCTEMHBIMU ISl OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0miMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAay4YHBIM (akT, rUmoresa, 3aKoH,
TEOpUs, aHalu3, CHUHTE3, KiIacCU(pUKAIMs, TEePUOJANYHOCTh, HAOII0ICHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



dwusuka: MaTepus, YHEPIHsI, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, WOH,
U30TOIl, PaJMOAKTUBHOCTh, MOJICKYJIa, SHEPTeTHUECKUH YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperatHoe COCTOSIHHE BEIIeCTBA, (PU3UYECKHE BEIMYUHBI M CIUHHUIBI MX
U3MEPCHHSI, CKOPOCTb.

buonorus: kneTka, opraHuW3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPOIJIEMECHTHI, BATAMHHBI, 0OOMCH BEIIIECTB B OPraHU3ME.

['eorpadus: MuHEpaBbl, TOPHBIC TOPObI, TOJIC3HBIE UCKOMAEMbIC, TOILIHBO,
peCypChl.

TexXHOJIOTHS: XUMHUYECKasi MPOMBIILICHHOCTh, METaUTyprusi, POU3BOJICTBO
CTPOUTEIILHBIX MaTepUAJIOB, CEIIbCKOXO3SHCTBEHHOE IPOM3BOACTBO, ITHINEBAs
IPOMBIIIICHHOCTh,  (hapMalleBTHYECKash  HPOMBIILICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TIPEnapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHAaJIOB,
AJIEKTPOHHASI POMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XMMHUN HA BA30OBOM YPOBHE CPEJHEI'O OBHIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOEHHUS
oOy4JarolMMHUCs MPOrpaMM CpeAaHero oOmiero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeJMETHbIM W  TpeaMeTHbIM). HayuyHo-meTogudyeckoil OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEAHEro OOIIEro
00pa30BaHUs SIBJISIETCS] CUCTEMHO-IEATEIbHOCTHBINA MOAXO/.

B cooTBeTrcTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS IpeIMeTa «XHMHs» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIUMHUCS POCCUUCKON TPaKJaHCKONW HUIECHTUYHOCTU —
TFOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTNPEIEIEHUIO;

HaJIMYUE MOTUBALUU K O0yUEHHUIO;

[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U MCTOPUUYECKUX TPAIULINIA 0a30BOM HAYKU XUMUMU;

TFOTOBHOCTh M CHOCOOHOCTH OOYYAIOIMXCS PYKOBOJACTBOBATHCS B CBOEHU
JEeATENBbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKaMH, IMPUCYIIMMH LETOCTHOU
CUCTEME XMMHUECKOIro 00pa3oBaHMUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEIU U CTPOUTD KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUsS MpeaMeTa «XHUMHsS» JOCTHTal0TCs B
€IMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, J1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMU
U HJiealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHITHIMU B OOIIECTBE
HOpMaMM Y  TOpaBWIaMH  TOBEJEHHUSA,  CIHOCOOCTBYIOLIMMHU  Ipoleccam
CaMOIIO3HAHUS, CaMOPa3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yJarommxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMeTa «XUMHUS»  OTpaxkaroT
c(OpMUPOBAHHOCTh OIBITa I[TO3HABATEIIbBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJarouuxcsi o peajv3aluy OPUHITHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYAIOIMMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

IPEACTABICHUS] O COLMAIBHBIX HOPMax M MpaBUaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPHU CO3IAHUHU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TMOHHMMAThb M MPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEeHTBI JPYTUX [PU aHAIM3€ PA3INYHbIX BUIOB YUYEOHOU NEATEIBHOCTH;

2) MaTPHOTHYECKOIr0 BOCIIMTAHUS:

LEHHOCTHOIO OTHOLICHUS K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTCYECTBECHHON XHMMUH,

YBaXEHUS K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
IIPUMEHEHUS XMMHUH, OCO3HAHUSA TOTO, YTO JOCTHKECHHUS HAYyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAJIBHBIX  IOWCKOB,
MIOCTOSIHHOTO TPY/a YYEHBIX U MPAKTUKOB;

MHTEpECa M IO3HABATEJNbHBIX MOTHBOB B IOJYYEHUH H MOCIEIYIOLIEM
aHanm3e MHPOPMAIMH O MEPEAOBBIX JOCTIKEHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO MOBEIECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALIMH, CBA3aHHBIE C XUMHUYECKUMU SIBICHUSIMU,
Y NIPUHAMAaThb OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIBHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEACHUE M IOCTYIKM CBOMX TOBapULIEH C
MO3UIIMI HPABCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HAHME IOCJIEACTBUNA ITHUX
IIOCTYTIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3I0pOBOrO0 U  Oe30MmacHoro oopasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pu3myeckomy u
IICUXUYECKOMY 370pPOBBIO;

coOMIOCHUS TpaBWJI OE30MacHOTO OOpalleHuss C BEIIECTBAMH B OBITY,
ITIOBCEJHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHMMAHUSl LEHHOCTH NpPaBUJl HHAMBUAYAIBHOTO H  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIO/IEH;

OCO3HAaHMUS MOCJIEACTBUA W HENPUATUS BPEOHBIX NPUBBIUEK (yNOTpeOrIeHUs
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

S) TpyA0BOr0 BOCIIUTAHMS

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeJOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IOJE€3HOM, TBOPYECKOM W  JPYrUX BHAAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 33734
COILIMAJIbHON HAIMpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpEca K MPAKTUIECKOMY M3yUEHHUIO MPOodeccruid pa3auvdHoro pojaa, B TOM
YHUCJIC HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XUMUU;

YBAXEHUS K TPYAY, JIIOJAM TPYIa U pe3yJbTaTaM TPYJA0BOM JIEITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIMBHUIYaJbHOH TPACKTOPUHU
oOpaszoBaHusi, Oynyuiedi npodeccuu U peanu3alnud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rMYeCKOro BOCIIUTAHMS:

HKOJIOTMYECKU 1€J€CO00pa3HOr0 OTHOILICHUSI K MNPUPOJE, KaK HCTOUYHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MIIE;

MOHUMAHMS TJIOOAJIBHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOIHON U COIMATIBHOM CPEIbI;

OCO3HAaHMSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JIOCTIXKCHUN XUMUHU IS
pELIECHUS BONPOCOB PAMOHAIIBHOTO IMPHUPOIOIIOIb30BAHUS;

AKTUBHOIO HENPUATUS JCHUCTBHM, TMPHUHOCAIIMX BpPEJ OKpPYKaroUEH
NPUPOJIHON cpejie, YMEHHS TMPOTHO3UPOBATh HEOJAroNMpHUsITHBIE DKOJOTHUYECKHUE
MOCJICACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJMYUsl PaA3BUTOr0 3KOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEATETbHOCTH JKOJIOTUYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHMAIBHOU
MpPaKTHKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IIPOTHUBOCTOSITH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHOW MPAKTHKH,

MOHUMAaHMUS CHeUUKA XUMHUU KaK HayKd, OCO3HaHUs €€ poju B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUMU IEJIOCTHOTO
NpeACTaBICHUs] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHWH TMPOoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UUMBWIM3ALMK: B €€ TyMaHUCTHUYECKOW HAMNpPaBICHHOCTH M BaXXHOW pOIM B
CO37IaHUU HOBOW 0a3bl MaTepUATHLHON KYJIBTYPHI, PEIICHUN TIIOOATBHBIX MPOOIEeM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEUYECTBA — CBIPHEBOW, DHEPreTUUYECKOU, MUIIEBON U
HKOJIOTUYECKON 0€30MMacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIICUCHUHU YCIOBUM
YCHEUIHOTO TpyJa W DOKOJOTMYECKU KOMMOPTHON KU3HU KaXKJAOro UJIeHa
0o0IIecTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJI0B
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBJICHU OKPY>KAIOIIETO MUpPA U
MPOUCXOMSAIINX B HEM U3MEHEHUM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOYCHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCA JaHHBIX C IEJbl0 MOJIYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIbHO HCIIOJIb30BaTh XUMHUYECKHUE 3HAHUS JUIS
penieHus mpooJieM B peajbHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENIbCKOM AESTEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENpPEphIBHOMY OOpa3oBaHUIO U
CaMOOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUM MO XUMHUH B
COOTBETCTBHH C KU3HEHHBIMH IMMOTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B paznuyHbIX chepax mpodeccruoHanbHON

NEATENBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yibTaTbl OCBOCHMsI y4eOHOro npeaMera «XUMHsS» Ha
YPOBHE CpeHEro o01ero o0pa3oBaHus BKIOYAIOT:

3HAYMMBIE IS dbopMHpOBaHUA  MHPOBO33PEHUS  OOYyyaroOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEAMETHbIE) O0IeHAYYHbIE MOHITHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEHU(PHUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUs, SIBICHUE,
poLecc, CUCTEMA, HAYYHBIA (PaKT, MPUHUMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIEA0BaHNe, HAOIIOAEHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIE YYEOHbIE NEUCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), 00ecIeynBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
T'PAaMOTHOCTH U COIIMAITLHOM KOMITETEHITH 00YJarOIINXCS;
CIOCOOHOCTH 00yJaroImuxcs UCII0JIb30BaTh OCBOEHHBIE

MEKIUCHUILUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbIC y4eOHbIC
JICUCTBHUSI B II03HABATEILHOW U COLMAIIBHON ITPAKTHUKE.

MeranpeaMeTHbIE PE3YJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABaTEJIbHBIMM, KOMMYHHUKAaTUBHBIMH UM  PEryJSTUBHBIMU
JIEUCTBUSAMMU.

OBJagenue YHUBEPCAJIbHbIMHU yueOHbIMH NMO3HABATEJILHBIMU
AefCTBUSIMM:

1) 0a30Bble JJOrH4YecKue JeicTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyalIM3UpoOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENETATh LENU JACATEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI ACATEIIBHOCTHU C IOCTABJICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MNPHUEMBI JIOTMYECKOTO MBILUIEHUS —
BBIJICIIATh XAPAKTEPHBbIE MPU3HAKU TMOHSATUM U YCTAHABIMBATH MX B3aHMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE TOHSITHS NIl OOBSICHEHUS OTAETbHBIX (DaKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI U KPUTEPUU JJid KJIacCUPUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYMHHO-CICACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMUECKHE pacCy>kKJIeHusi (MHIYKTUBHbBIC, JIEyKTUBHBIE, IIO
aHAJIOTUM), BBISABIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUST B paccMaTPUBAEMbIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHHSI;

MPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPA30OBHIBATH MOJIETBHBIE MPEICTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) OJJIEeMEHTa, XUMUYecKas QopMmysa, ypaBHEHHE XHWMHUYECKOU
peaKkiuyu — MpU PEIICHUU Y4EeOHBIX MO3HABATEJBHBIX W TPAKTUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHUS BELIECTB MU XUMHUYECKUX
peaKuunii;

(OopMyIMpPOBATH LIENU U 33]1a4U UCCIIEI0BAHUSI, UCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOSITEIBHO C(OpMYyIHpPOBAaHHBIE BOIPOCHl B KAa4ECTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQJIETh HABBIKAMHU CAMOCTOSITEJIbHOTO TUIAHUPOBAHUS U TPOBEJCHUS
YYCHHUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIICOBAHUS,
COCTaBJIATh OOOCHOBAHHBINM OTYET O MPOEIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIENOBATENIbCKOW UM MPOEKTHOU
NESTETLHOCTH, TMPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIILHOMY
MIOMCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMUS.

3) padora ¢ nHpopmanuei:

OpPUEHTUPOBAThCSA B Pa3JIMYHBIX HCTOYHUKAX HHPoOpMauu (HAy4HO-
NOMyJIsipHAasl JUTEpaTypa XUMHUYECKOTO COJACp)KaHUSA, CIPaBOYHBIE TOCOOUS,
pecypcebl HTepHeTa), aHamM3upoBaTh UHPOPMALIUIO PA3IMYHBIX BUAOB U (HOPM
npeCTaBICHHUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTh PA3MYHBIE METOJbI MPU TIOUCKE H
oToope wuHPOpMAIIUM, HEOOXOAWMOW ISl BBIMOJHEHHS Y4YEOHBIX 3ajad
OIPENIENIEHHOTO TUIIA,

nprOOpETaTh OIBIT WCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JTUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTUMAJIbHYI0  (OpMy  MpeACTaBICHUS
uHpopManmu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIBI, PUCYHKU U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B Ka4eCTBE CpeACTBa Npu paboTe C
XUMUYECKON uWHGOpMAIMell: TPUMEHATh MEXKIpeAMETHbIe ((u3udeckue u
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBHATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMH:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOM TeMBbI B XOJ€ TUAJIOTa W/WUTU
JTUCKYCCUHW,  BBICKa3bIBaTh A€W, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHTEIILHO BBITIOJIHEHUS TIPEUIOKCHHOH 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMCH pe3ybTaTOB ITO3HABATCIIBHOW JESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIFHO WJIM COBMECTHO CO CBEPCTHUKAMH MTPH BHITIOJHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICTOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, pealn3aluu y4eOHOro MpoeKTa u (popMyIupoBaTh BBHIBOIBI
1o pe3yJbTaraM TPOBEACHHBIX HCCIEAOBAHUNA MyTEM COTJIACOBAHMS TO3HIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1ajieHNe YHUBEPCAJIbHBIMHU PEeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSTENIbHO IJIAHUPOBaTh W OCYIIECTBIATH CBOIO TO3HABATEIBHYIO
JeSTeNbHOCTh, OMpeeNsas e€ IeNd W 3a7add, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeIjlaraeMblii aJTOPUTM JCHUCTBHA TIpU
BBITIOJIHGHUM YYEOHBIX U HCCJIENAOBATENIbCKUX 3a7ad, BBIOMpaTh HamOoliee
b (EeKTUBHBIN CMOCO0 WX pemeHus ¢ Y4ETOM TOJNyYCHHS HOBBIX 3HAHUU O
BEIECTBAX U XUMHUUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATETLHOCTH HA OCHOBE CaMOaHalln3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

chOpPMHUPOBAHHOCTh  MPEJACTABICHHH O XHMHYECKOH  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMHUU B TIO3HAHWUU SIBJICHUU



npupoasl, B (QOPMUPOBAHWUU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEHICHUS TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHMYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIOJIATAlOIINE TOHATUS (XMMHYECKUW DJIEMEHT, aTOM, JJIEKTPOHHAas
000110YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUIIATEILHOCTh, XMMHUECKast
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHYTass U COKpall€HHAs), MOJIb, MOJSpHas
Macca, MOJIApPHBIA O00BEM, YIJIEPOJIHBIA CKeleT, (YyHKIMOHAIbHAs TpYIIa,
paauKan, U30MepHsi, U30MEPhl, TOMOJIOTUYECKHI PsJl, TOMOJIOTH, YTI€BOJIOPO/IbI,
KHCIIOPOJ W a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOEHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKkOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XHMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalume B OCHOBE MOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (DAKTOJIIOrMUECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIOJb30BAHUU BaXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JESATETbHOCTU YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC NPHU3HAKH MOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS MPH
ONMCAHUU COCTaBA, CTPOCHHMS U PEBPALICHUN OPTaHUYECKUX COEAUHEHNN;

c(hOpMUPOBAHHOCTh YMEHHU HCIOJIb30BATh XWMHYECKYIO CHUMBOJIMKY IS
COCTaBJICHHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOM)
dbopMysT OpraHMYECKHMX BEHIECTB W yPaBHEHUN XUMHUYECKHUX DPEAKIUH,
W3rOTaBIIMBaTh MOJIENM MOJIEKYJ OPTraHUYECKHX BEUIECTB IJIs WLIIOCTPAILMU HX
XUMUYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpPMUPOBAHHOCTh YMEHUN YCTaHABIWBAaTh MPUHAMJIEIKHOCTh H3YUYEHHBIX
OpPraHMYeCKUX BEIIECTB [0 HX COCTaBY M CTPOCHHUID K OMNPEACIIEHHOMY
KJIACCy/Tpynme COeauHEHUN (YIJIeBOJOPOIbI, KHUCIOPOA U a30TCOJepKallue
COCIMHEHHMSI, BBICOKOMOJICKYJIIPHBIE COCIUHEHUs), JaBaTh HMM Ha3BaHUS IO
cucrematudyeckod HomeHkiarype (IUPAC), a Takxe NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUsI OTACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWICH, AalETUJICH,
STWJICHTJINKOJb, TIHICPUH, (EeHON, (HOopMaNbAeTH, aleTalbIeTHa, MypaBbHUHAS
KHCJIOTA, YKCYCHAsi KMCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0J103a, TJIUIHH);

c(hOPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHUABl XUMHUUYECKOW CBSI3U B
OpraHUYECKUX COCAMHEHUX (OAMHAPHBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TIOJOKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. BytnepoBa /st 00bsiICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOPMHUPOBAHHOCT, ~ yYMEHHH  XapaKTepU30BaThb  COCTaB, CTPOCHHUE,
bu3nYecKue W XWMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJIEH, MNPOIWJIEH, AalEeTHUJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METaHOJ], ATAaHOJ, ATUJICHIJIUKOJb,
TJIMIEPUH, (EHOJ, aleTalIbJCTU]l, MypaBbUHAs M YKCYyCHasi KHUCJIOTHI, TJIOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX pPEaklHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKHU YIJIEBOJIOPOIHOTO
Colpbs  (HE(pTh, MNPUPOIAHBIM Ta3, yrojb), CHOCOOBI HUX NEPEepadOTKU U
MPAKTUIECKOE TPUMEHEHHUE TIPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMA TPOBOJIUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEUIECTBA WIIU IMPOIYKTA
peakiuyu IO M3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOTO U3 HMCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh yMEHUH BIANETh CHUCTEMOW 3HAHUKW 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUN (HaOII0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUISi TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BAHUS XUMUYECKON
NoCyJI0l ¥ JabopaTOpHBIM O0OPYJIOBAaHMEM, a TaKXe MpaBWiia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMHU IO BBINOJHEHUIO J1a00OpaTOPHBIX
XUMUUYECKHUX OTBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBINONHATH XUMHYECKUN
HKCIIEPUMEHT (TIPEBpAILIEHUS OPTaHUYECKUX BEIIECTB MPU HArPEBaHUH, MOJTyUEHUE
STUJIEHAa M U3Y4YEHHE €ro CBOMCTB, KAaYECTBEHHBIC PEAKIIUH OPraHUYECKHUX
BEIIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHWM, I[BETHHIC pPEaKIMU OEIKOB) B
COOTBETCTBHUM C TPaBWIAMH TEXHUKH OE30MACHOCTH TIPW OOpameHuu ¢
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEICTABISATh PE3YIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHl COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUPOBaATh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB,;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uHpOpMAINIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOU
uHopmanuu, UaTepHer u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOAaTh  IpaBHJIa  JKOJIOTHYCCKH
1eaecoo0pa3Horo TOBEACHUsT B OBITY W TPYJIOBOM JACATEIBHOCTH B IEJAX
COXPaHEHMSI CBOETO 3JI0POBbSI M OKPYXKAIOIIEH MPUPOJHOW Cpebl, OCO3HABATH
ONACHOCTh BO3JCHUCTBUSA HA >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BELIECTB, MOHMMas cMbica nokaszatens I[IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS W MNPEAOTBPALICHHUS HX BPEAHOTO BO3JECUCTBUS HAa OPraHUu3M
YEJI0BEKa;

JUIs 00Y4YaroIIUuXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHSTh 3HAaHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIISCTB U
XUMHUYECKHX SIBIICHUM;

JUISL CJIETBIX W CJIA0OBHISIIMX OOYYalOIIMXCS: YMEHHE UCIO0Ib30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains nms 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ylbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUH: O XHUMHUYECKOM  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHWMHUU B TO3HAHUU SIBJICHUU
npupoasl, B (QOPMUPOBAaHWUU MBINUICHUS] W  KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIUIS PEIICHHS TPAKTHUCCKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W MPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMUYECKANA DJIEMEHT, aToM, W30TOmN, S-, p-, d-
AIICKTPOHHBIE OPOWTANIM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISAPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHMS, XMMUYECKasl CBSI3b
(KoBaJIeHTHAs, MOHHAS, METAJUIMYECKasi, BOJIOPOJIHAS ), KpUCTAJUTMYECKas peIIéTKa,
TANBl ~XUMHWYECKHX  PEAKIUH, PaCTBOpP, JJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAs] JIUCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM pEaKlMi, XUMHUYECKOE PABHOBECHE); TEOPUH W 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKOU Auccouuanuu, nepuoanueckud 3akoH [l. M. Menpneneesa,
3aKOH COXPAHEHMsS] MAacChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBPAIICHUS] SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN SA3BIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHUS, JICKAIIUE B OCHOBE IMOHUMAaHHS IPUUYUHHOCTH U
CHUCTEMHOCTH XMMHWYECKHX SIBJICHUH, (haKTOJIOTMYECKHE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacCHOM HMCIOJIb30BAHUM BXKHEHIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUUECKON JEATEIbHOCTH YETIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHH BBIABIATh XapaKTEPHBbIC MPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME IMOHATHUS MPU
ONMCAHUY HEOPTraHMYECKUX BEIECTB U UX MPEBPALICHUI;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIh30BATh XUMHUYECKYI0 CHUMBOJIHKY IS
coctaBieHuss (HOPMYJ BEIMIECTB ¥  yPaBHCHUH  XHUMHYECKUX  PEAKIUH,
cucrematnieckyro HoMeHkaaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BEHIeCTB (YrapHbld Tra3, YIJIEKUCIbIA ra3, aMMHaK, raméHas
U3BECTb, HETaIlIEHAsI U3BECTh, TUThEBAs COa, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OTPECIISITh BAICHTHOCTh U CTCTICHb OKUCIICHUS
XMMHUYECKUX DJIEMEHTOB B COCIUHEHUSX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMUecKasi, BOJAOPO/IHAS) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsipHas,
MOHHAs, METAJJTMYECKas), XapaKTep Cpe/bl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCTUHCHUH;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBJIUBATh IIPUHAIE)KHOCTh
HEOPraHWYECKUX BEIIECTB IO HUX COCTaBy K OIpEAeNEHHOMY Kiaccy/TpyIie
coeIMHEHUM (TIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCUIbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHHI PaCKPBIBATh CMBICI MMEPUOAMIECKOro 3aKoHa [l.
W. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO
U IPOTHOCTUYECKYIO (PYHKIINU;

c(hOpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKUX JJeMeHTOB 1—4 mnepuonoB Ilepumonnueckon cucreMsl
xuMuueckux anemeHToB JI. M. MeHnneneeBa, WCHoOJIB3ysl TMOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKue YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB M UX COEOUHEHUI
10 mepuojiam U rpynmnam llepruoanyeckon CUCTEMbI XUMUYECKUX deMeHTOB /[[. M.
Menpeneena;

c(hOpMHUPOBAHHOCT, YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEIUIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOW CBS3M MEXIY HEOPTraHUYECKUMHU
BEIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DHUIIMPOBATH XUMHUYECKHE PEAKIIUU TI0
pa3IMYHBIM TPU3HAKAM (YKCIYy M COCTaBy PEarupyroliuxX BEIIECTB, TEIJIOBOMY
b dexTy peakuuu, U3MEHEHHUIO CTENEeHEW OKHUCICHHUS 3JEMEHTOB, 00paTUMOCTHU
peaKklMK, YYaCTHIO KaTaau3aropa);

c(hOpMHUPOBAHHOCTh YMEHHM COCTABISATh YPABHEHHS PEAKIMN Pa3TUIHBIX
THUIIOB, TOJHBIC U COKPAIIEHHBIC YPABHEHHSI PEaKIUii MOHHOTO 0OMEHA, YUHUThIBas
YCJOBHUS, IPU KOTOPBIX ITU PEAKLMU UAYT JO KOHUA;



c(hOPMHUPOBAHHOCTh YMEHHUU TMPOBOJAUTH PEAKIUH, MOATBEPKIAIONTUE
KauYeCTBEHHBI COCTaB pAa3JUYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX
BEIIIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHH  PAacKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEIACTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca
ATUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peaKIuy OT PA3NUYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XMMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE IMPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOUM KHUCIIOTHI, aMMHUaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEACTABICHUNH 00 OOIIMX HAYYHBIX NPUHIUNAX U
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCICHHS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta3oB
IpU XUMHUYECKHX PEaKIUIX, MacChl BEIIECTBA WM 00bEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIHUU
BEIIECTB, TEIJIOBOrO 3((dexTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuJja MOJIb30BaHUS XUMUYECKON
NOoCy/Iol U J1TabOpaTOPHBIM O0OpPYJOBAaHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BCIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHHIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW IUIAHUPOBATH U BBINOJHATH XUMHYECKUUN
HKCIIEPUMEHT (pa3ioKeHHEe MEepPOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpeJeJeHNe Cpellbl PacTBOPOB BEUIECTB C MOMOILBIO YHHBEPCAIBHOIO
WHNKATOPA, BIMSHUE PA3IUIHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKITnH,
peakiy MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMu Ha cyib(ar-, kapOoHaT- H
XJIOPUJI-aHUOHBI, Ha KaTUOH aMMOHMSI, PEUICHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
temaM «Metamie»y U «HemeTannasl») B COOTBETCTBMM C TMpaBWJIAMU TEXHUKU
Oe3omacHOCTH TIpu OOpaIlleHUH C BELIECTBAMH U JJA0OPAaTOPHBIM 000PYAOBAHUEM,
NPEICTaBISITh PE3yJIbTaThl XUMHUYECKOTO OSKCIEpUMEHTa B ¢opMe 3ammcu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUpOBATH BHIBOABI HA OCHOBE
ITUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAJU3UPOBATH XHUMHUYECKYIO
uHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpeICcTBa MacCOBOMU
KOMMYyHUKanuu, UHTepHEeT U ApyTux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOAaTh  IpaBHJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro MOBEAECHUS B OBITY M TPYAOBOM JEATEIbHOCTH B LEISAX
COXpPaHEHHUSI CBOErO 3/I0POBbS M OKPYKAKOLIEH MPUPOAHOM Cpenbl, OCO3HABATh
ONACHOCTb BO3JEHCTBUS HA KUBBIC OPTaHU3MBbI ONPENEIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokaszarens [IJIK, moscHaTe Ha mnpumepax CcrnocoObl YMEHBUICHHS U
IPEIOTBPALICHUS UX BPEHOTO BO3JEHCTBUS HA OPraHU3M YEJIOBEKA;

U1 00y4aroUIMXcs ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3[I0pOBBS: YMEHHE
OPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHUS BEILECTB U
XUMUYECKUX SIBJICHUM;

JUIS  CIIETIBIX M CJIa0OBUAALIMX OOYyYaOUUXCA: YMEHHE MCIIONIb30BaTh
penbedHO-ToUeuHyt0 cucteMy obo3HaueHui JI. Bpaiins g 3anucu XUMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosanuecTBo yacos
HaumeHoBaHMe pa3/ie/ioB U TeM JyekTpoHHbIE (HU(POBBIE)
Ne ni/m Kontpoabnubsie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHHU
o https://resh.edu.ru/
[Ipenmet opranuveckoi XUMHH.
http://www.chemnet.ru
1.1 Teopus cTpoeHHs OpraHMYECKUX 3 0 0 :
5 A M.E http://www.fipi.ru http://school-
coenunenuit A. M. bytieposa collektion.edu/ru
Uroro no pazgeny 3
Paznen 2. YriaeBoaopoanst
1 HenpenenbHbie yrieBoa0pOIbI: 6 0 1 http://www.fipi.ru http://school-
' AJIKEHBI, AJIKAIUECHBI, AJIKUHBI collection.edu.ru/collection/chemistry
IIpenenbHbIC YTIIEBOAOPOABI — hutps:fresh.cdu.rw
2.2 p M p 2 0 0 http://www.chemnet.ru
ATt http://www.fipi.ru
https://resh.edu.ru
http://www.chemnet.ru
2.3 ApomaTuiecKkue yrieBogopoabl 2 0 0 hito-//www.fipi.ru httn://school-
collektion.edu/ru
http://resh.edu.ru/
54 [IpupoaHbie ICTOYHUKHT 3 | 0 http://www.chemnet.ru
' YTJIEBOJIOPOOB M UX TIepepadoTKa http://www.fipi.ru http://school-
collektion.edu/ru
Wroro no pazneny 13

Pazpnen 3. Kuciiopoacoaep:xamue oprannieckue CoeAuHEHUs



3.1 Cruptel. Genon 3

Anpaeruapl. KapOOHOBBIE KHCIIOTHI.

3.2 7
CrnoxxHbIe 3(UPBI

33 YrneBobl 3

Hroro no paszneny 13

Paznen 4. A3oTcoaeprkaniue oprannyeckne coeJuHEeHUs

4.1 AMHUHBI. AMUHOKHUCIIOTEL. beku 3

Htoro no pazneny 3

Pa3pnen 5. BeicokoMoOJIeKy ASIpHbIE COCIMHEHUS

5.1 [Inactmaccsl. Kayuyku. Boiokna 2

Uroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPO'PAMME 34

https://resh.edu.ru/
http://www.chemnet.ru

http://www.fipi.ru http://school-
collektion.edu/ru
https://resh.edu.ru/
http://www.chemnet.ru
http://www.fipi.ru http://school-
collektion.edu/ru
https://resh.edu.ru/
http://www.chemnet.ru
http://www.fipi.ru http://school-

collektion.edu/ru

https://resh.edu.ru
http://www.chemnet.ru
http://www.fipi.ru http://school-

collektion.edu/ru

https://resh.edu.ru/
http://www.chemnet.ru
http://www.fipi.ru http://school-
collektion.edu/ru




11 KVIACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbI

Pa3pnen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH

1.1 u [lepuoanueckas cucteMa XUMHUIECKUX
anemeHToB /I. 1. Menneneesa

12 Crpoenue BemiectBa. MHOTOOOpasue
' BEIIECTB

1.3 XUMUYECKUE pEeaKINU

Uroro no pazgeny

Pasnen 2. Heoprannuyeckasi Xumust

2.1 MeTtamisl

KoanuecTBo 4acoB

Bcero

13

KonTtpoJabHsble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE

(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl

https://resh.edu.ru/
http://www.fipi.ru
http://www.chemnet.ru
http://school-
collektion.edu/ru
https://resh.edu.ru/
http://www.chemnet.ru
http://www.chemnet.ru

http://www.fipi.ru

http://school-
collektion.edu/ru
https://resh.edu.ru/
http://www.chemnet.ru
http://www.fipl.ru

http://school-
collektion.edu/ru

https://resh.edu.ru/
http://www.fipl.ru
http://www.chemnet.ru

http://school-
collektion.edu/ru




2.2 Hewmetaibl

CBs3b HCOPraHNYCCKUX U OPTraHNYCCKUX
BCIIECTB

23

Uroro no pazgeny

Paznea 3. Xumus u JKn3HbL

3.1 XUMUS U )KA3HD

Hroro no pasgeny

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

17

34

https://resh.edu.ru/
http://www.fipl.ru

http://www.chemnet.ru

http://school-
collektion.edu/ru

https://resh.edu.ru/
http://www.fipi.ru

http://www.chemnet.ru

http://school-
collektion.edu/ru

https://resh.edu.ru/
http://www.chemnet.ru
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