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COILEPKAHUE OBYUEHUA
10 KITIACC
OPTAHUYECKASA XUMUSA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMer opraHuYecKON XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJIYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHoBHbIE TOJOkKEeHUA. CTpyKTypHble (DOpPMYIBI OpPraHMYECKHUX BELIeCTB. | omounorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[lpencraBaenne o  kiaccuukanuum  opraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUMN (cucremMaruyeckas) W TPHUBHAIbHBIE HA3BaHUA BaKHEUIINX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYECHUS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajgaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYII
OpraHMYECKUX BEIECTB, HAONIOACHHE U ONHCAaHHE JCMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HAarpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
MPEJCTAaBUTENN aJKaHOB: (U3MYECKME U XHMHYECKHE CBOWCTBA (peakiuH 3aMelleHus u
TFOpEHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUH psii. DTWIEH U MPONWIEH — MpOCTeHIne
MPEJICTAaBUTEIIA AJIKCHOB: (DM3MYECKHEe M XUMHYCCKHE CBOWCTBAa (peakuul THAPUPOBAHUS,
raJIOreHUPOBAHMUS, THIPATALIUU, OKUCIICHUS U TOJIMMEPHU3alliH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraaueH-1,3: CTpoeHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHYECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTYUSHUE U IPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, (U3MUECKME U XHMHUYECKHUE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M TpUMEHEHue. lonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJVIEBOJOPOJaMH,
MPUHAJICKALIMMHI K pa3IMYHbIM KJlaccaMm.

[IpupoaHbie UCTOYHUKU YTIIE€BOAOPOIOB. [IpupoaHbIii Ta3 U MOMYyTHBIE HE(PTSIHBIC Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(PTH: TEPEeroHKa, KPEeKUHT
(TepMHuUECKHii, KaTaTUTUYECKUl), nuponu3. [IpoaykTel nepepaboTku He(YTH, UX TPUMEHEHHUE B
MPOMBINIICHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOyKTHI €ro nepepaboTKu.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, Koyutekiun «HedTs» u «Yronb», MoagenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOoThI:
MIOJIyYEHUE 3TUJIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boluricnenuss mo ypaBHEHHIO XUMHYECKOW peakimuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBA WJIM NPOAYKTAa peaklUUH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHBIE OMHOATOMHBIE CHHPTHL. METaHON W OJTaHON: CTpoeHue, (U3UYECKUE U
XUMHYECKHE CBOWCTBA (peaklUu C aKTHMBHBIMHU METajlJlaMH, T'aJIOT€HOBOJIOPOJAaMHU, FOPEHHE),
npuMeHeHue. BoiopogHbie CBA3M MEXKIy MOJIEKYJIaMUd COUPTOB. JelicTBHEe MeTaHOJIa U ATaHOJIa
Ha OpPraHu3M YeJIOBeKa.

MHOroaTOMHBIE CIHUPTHL. DTUJICHTIMKONb W TJIMIEPHH: CTPOCHHE, (U3MYECKHE U
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIETOYHBIMUA METaNIaMH, Ka4eCTBEHHAsl peaklrs Ha
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MHOrOaTOMHBIE CIUPTHI). JleficTBME Ha oOpraHu3M uesnoBeka. [IpuMeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@eHo: CTpPOCHHE MOJEKYJbl, (U3NYECKHE U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpoeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuy OKMCIEHHS U BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAsi M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWCTBA, O0IIHE IS KJlacca KHCIIOT, PeaKus
TepudUKanM), MoldydeHHe M npuMeHeHue. CreapuHOBas U OJIEMHOBAs KUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX Morollee aeicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIHN3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. [lpumenenue xxupoB. bruonoruyeckas posib KHUpPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
OPOCTEHIIMA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJICKYJIbl, (PU3UYECKUE U XMMUYECKHE
cBoiictBa (B3aumogeictBue ¢ ruapoxkcuaom wmeau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B MPHUPOJE,
npuMeHeHue, oronoruueckas posib. DotocunTe3. PpyKkTO3a KAaK U30MEP TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHble noaumepsl. CTpoeHUe Kpaxmaia U LeJUTI0I03blI.
Ou3nuecKkre 1 XMMUYECKHEe CBOWCTBA KpaxMaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).

OKcliepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX IPEBpalleHHii: NpOBEJEeHHUE,
HaOJIOZICHWE W ONHCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIC
pEeaKkIMHU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHosa okcuaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumozelictBue ruuepuHa ¢ rugpokcugoMm menu(ll)), anbpaerunnoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(Il), B3ammoneiicTBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOThI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMUYECTBA
MCXOJIHOTO BEIIECTBA WJIM TPOJYKTAa PEAKIHHU TI0 HM3BECTHBIM Macce, O0BEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOJYKTOB PEAKLIUN).

A3oTconepikaliie opraHn4eckie CoeIMHEHNS.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHs. Pusnyeckue U
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha HpuMepe INMiKHA). buonormueckoe 3HadeHHe
aMHHOKUCIOT. [lenTumapt.

benku kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCITKHU.

DKcriepUMeHTalbHbIE METObl M3Y4EHHUsS BEUIECTB M MX IpeBpallleHuil: HaOdrogeHue U
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OEIKOoB.

BbIcoKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3alUH, CPEeOHSAs MOoJeKyisipHass Macca. OCHOBHbIE
METO/IbI CUHTE3a BICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3aIUs U OJTMKOHICHCAITHUS.

DKcrepruMeHTATbHBIE METOJIBl M3YYCHHUsSI BEIIECTB M WX TPEBPALICHUN: 03HAKOMIICHHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBS3H.
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Peanu3zanus MeXIpeIMETHBIX CBS3€H NPU M3Y4YEHHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HUCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak MU
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIE IMOHATHS: SIBIEHHE, HAy4yHbI (akT, TUIoTe3a, 3aKoH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®uznka: MaTepusi, HEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSHUE BEIECTBa, (PU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BelleCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BelleCTBa (OEIKH, YTIeBObI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKaPCTBEHHBIE M1 KOCMETHUYECKHE ITPENapaThl, MAaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
OHepreTUyecKre ypoBHHU, MOAYPOBHH. ATOMHBIE OopOuTany, s-, p-, d- anemenTsl. Oco6eHHOCTH
pacnpeneseHns 3JeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB [ U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckod CUCTEMBI XMMHMYECKHX
anemenToB J[. Y. MenzeneeBa ¢ COBpeMEHHOI TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CI0KHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHMYECKass CBS3b. BuHIBI XMMHYECKOH CBSI3UM (KOBaJeHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogoponaHas cBs3b. BaneHTHOCTD.
DneKTpoOTpULATENbHOCTh. CTeneHb OKUCIeHNs. FIOHbI: KaTHOHBI M AHUOHBI.

BemiectBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOIO CTPOCHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHE O AMCHEPCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOpbl. MaccoBas A0
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukanuss XUMHUUECKUX peaklUii B HEOPraHMYECKOW U
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHs MACCHl BEUIECTB, 3aKOH COXPAHEHHMs U MPEBpALICHUS
DHEPrUM NPU XUMUYECKUX PEAKIUAX.

CxkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3IM4YHbIX (akTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecHe. DakTOpbI, BIUAIOIIHME HAa COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTtnueckas aucconuanus. CuibHble M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KHCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METOABl M3YyYEHUS BEIIECTB M WX IMPEBPAILCHUN: JEMOHCTPALUS
tabmun «llepuoanueckas cucrema xumudeckux snemeHToB JI. M. MenneneeBa», u3ydeHue
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MoJeNell KPUCTAIMYECKUX peIIEToOK, HAOMI0ACHWE M ONUCAaHHWE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (Pa3jIOXKEHHE MNEpOKCHAa BOAOPOJAa B MPUCYTCTBUM KaTalln3aTopa,
OIPE/ICNIEHUE CPE/Ibl PACTBOPOB BEILIECTB C INOMOUIbIO YHUBEPCAIBHOIO MHIMKATOPA, pEaKLuu
HMOHHOr0 OOMeHa), MpPOBEJCHHE MPAKTUYECKOM paboThl «BiusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

PacuérHble 3anaun.

Pacuérbl 10 ypaBHEHUAM XMUMHUYECKUX PEAKIIMii, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heoprannyeckass Xumusi

Hemeramnbl. Ilonoxxenne HemeramuioB B llepuoguyeckoil cucreMe XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aromMoB. (PDu3nueckue CBOICTBa
HEMETaJJIOB. AJIJIOTPOIMS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepona).

XVWMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOTeHOB, Cephl, a30Ta, docdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COETUHEHUIN).

ITpuMeHeHnEe BaXHENIINX HEMETAIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue meraimnos B [lepuoaudeckoi cucTeMe XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayuioB. CIUlaBbl METANIOB. DJIEKTPOXUMHYECKUH psAJl HAIPSKEHUN
METAJIJIOB.

XUMHUYECKHE CBOWMCTBA BAXKHEWIIMX METAJIOB (HATPUM, KaJdid, KaJdblMd, MAarHUM,
QIIOMUHUH, [UHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O6mme cnocoObI MoTyYeHHsI MeTaJUI0B. [IpuMeHeHne MeTalIoB B OBITY M TEXHUKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsS BELIECTB M MX IPEBPALLEHUN: H3Yy4YEHHUE
KOJUISKIIMA «MeTalibl M CIUIaBbI», 00pa3loB HEMETAJUIOB, PEHICHHWE AKCIEPUMEHTATBHBIX
3a1a4, HaOJNIOJeHHMEe W  ONHMCAHUWE JIEMOHCTPALMOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCHIA aTOMUHUS C PAcTBOpPaMM KHMCIOT U IIEJIOYell, KauyeCTBEHHbIE
peaKkIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BbEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Tbl Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMun B oOecriedeHnu HKOJIOTHUECKOM, SJHEPreTHYeCcKOol 1 MUILEeBO 0e30macHoCTH,
pa3BuTUU MeauuuHbL. [loHSATHE O HAy4yHBIX METO/ax TIIO3HAHUS BEIIECTB M XUMHYECKHX
peaKuuu.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHLUIAX [POMBIIIJICHHOTO IOJy4YeHUs
BAOKHEHUIIUX BELICCTB.

YenoBek B MHpE BEUIECTB U MAaTepUajoB: Ba)KHEHIIHNE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuasbl, KPACKH, CTEKJI0, KepaMuKa, MaTepuaibl i DJIEKTPOHUKH,
HaHOMAaTepHaJibl, OpPraHMYEeCKHE U MUHEPATIbHBIE y10OpEHUSI.

XvMHS M 3[I0pOBbE YEJIOBEKA: MpPaBMUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MacCHOTO UCIOIb30BaHUS MPenapaToB ObITOBOM XMMHUHU B TOBCEITHEBHOM JKHU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzaius MeXIpeIMeTHbIX CBA3eH MPH M3YYEHHH OOIel M HEOpraHM4eCcKONW XHMHUU B
11 kitacce OCyIIECTBIISETCS Yepe3 MCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHSATHH,
TaK U MOHSTUM, SBISIOUINXCS CUCTEMHBIMU JJISl OTJENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LIUKJIA.

OO01mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4HbIH (aKT, THUIOTE3a, 3aKOH, TEOopHs,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHHUE.
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®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZoaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKHIl YPOBEHb, BEIIECTBO, T€NO0, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBA, PU3NUCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorust: knetka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOTLINBO, PECYPCHI.

TexHosmorus: XUMUYECKass  MPOMBIILIEHHOCTD, METaJLTyprus, MIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuaioB, CEJIbCKOXO03SIIICTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCT, (papMareBTU4YecKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
[IpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAaliOB, JIEKTPOHHAS MPOMBIILICHHOCTb,
HAaHOTEXHOJIOTUHU.

BocnuraTensHblil noTeHInan paboyei mporpaMMbl OCYLIECTBIISIETCS Yepes3:
- TOOYXJeHHe O0yJaromuxcs COONMIOAAaTh Ha 3aHATUSAX OOMICTIPHHATHIE HOPMBI TOBEACHUS,
npaBuia OOLIEHWS CO CTapmIMMU (TearorudecKMMu paOOTHHKAMHU) M CBEPCTHUKAMU
(oOyuaromMuMuCs ), MPUHIUTIB y4eOHOW TUCIUIUIMHBI M CAMOOPTaHU3AIUY;
- NpHUBJICYEHUE BHUMAHUS OOy4aroIMXCs K LIEHHOCTHOMY aCHEeKTy M3ydaeMod HHpopMaunuu
yepe3: JAEMOHCTPALKI0 00y4YaroUIMMCsl IPUMEPOB OTBETCTBEHHOI'0, IPakJIaHCKOTO MOBEACHUS,
IPOSIBJIICHUS YEIOBEKOJIIO0MS U J0OpOCEpIeUHOCTH, O0OpallleHne BHUMaHUS Ha SPKUX AedTeneit
KyJbTYphl M HAyKH, CBSI3aHHBIX C M3y4aeMbIMH B JJaHHBII MOMEHT TE€MaMH, Ha TOT BKJA,
KOTOPbIIl OHU BHECIIM B pa3BUTHE HaIlel CTpaHbl U MUPA, HA JOCTOMHHBIE NOJPAXKAHUS TPUMEPHI
UX JKW3HM, Ha MOTHUBBI MX IOCTYIIKOB, OPraHU3allMi0 HUX pabOTHl C MOJIy4aeMOH Ha ypoke
COLMAIBHO 3HauYMMOW HHpoOpManueld — HHULIUMHPOBAHHUE €€ OOCYXKIEHHs, BBICKA3bIBAHUS
00y4aromyMHCs CBOETO MHEHHSI 110 €€ TIOBOTY, BEIPAOOTKH CBOETO K HEH OTHOIICHUS;
- MCIIOJIb30BAaHME BOCIMTATENBHBIX BO3MOXKHOCTEH coaepikaHusi paboueil mporpaMmel — Ajs
dopMupoBaHUS Yy OOy4arOIIMXCS POCCUHCKUX TPAAMIMOHHBIX JYXOBHO-HPABCTBEHHBIX U
COLMOKYJIBTYPHBIX IIEHHOCTEH uepe3 Moa00p COOTBETCTBYIOIIUX YIPa)kKHEHHH, MpOoOIeMHBIX
CUTYyaIUi 111 00CYXKJEHHUS B KJ1acce,
- UHULMHUPOBAaHUE OOCYKIEHWUH, BBICKA3bIBAaHHM CBOETO MHEHMs, BBIPAOOTKH CBOETO
JMYHOCTHOT'O OTHOIIEHUS K U3y4aeMbIM COOBITUSIM, JIMIIAM;
- BKJIIOYEHHE B 3aHITHE UIPOBBIX IPOLEAYP, KOTOPHIE MOMOTAKOT MOAJAEPKATh MOTHBALHIO
00yyaromuxcs K NOJy4YEeHUIO 3HaHUH, HAJIaXKUBAHUIO TO3UTUBHBIX MEKIMYHOCTHBIX OTHOILIEHUI
B KJlacce, MOMOIal0T YCTAaHOBJICHUIO JOOPOXKEIaTeIbHOM aTMOoc(hephbl BO BpeMsl 3aHSTHUS;
- IPUMEHEHHE MUHTEPAKTUBHBIX (OpM pabOThl, CTUMYIMPYIOMIUX MO3HABATEIbHYI0 MOTHUBAIIMIO
o0y4aromuxcs;
- MpUMEHEHHE TpynnoBoi padoThl WM pabOThl B Mapax, KOTOPbIE CHOCOOCTBYIOT Pa3BUTHIO
HaBBIKOB KOMaHIHOM pabOThI M B3aMMOIEHCTBHIO C APYTUMH 00 yUYarOIIUMUCH;
- BBIOOp M KCIIOJIb30BAHKWE METOJOB, METOUK, OKA3bIBAIOIINX BOCIUTATEIbHOE BO3/ICICTBIE Ha
JMYHOCTh B COOTBETCTBHUHU C BOCIMTATEIbHBIM HAEATIOM, LIENbIO U 337a4aMH BOCIIUTAHMUS;
- UHULIMMPOBAHUE U MOJEPHKKA UCCIIEOBATENBCKON U MPOEKTHONW NEATENIbHOCTH IIKOJIbHUKOB
B (popMe BKIIIOYEHMS B 3aHATHE DPA3JIMYHBIX HCCIEIOBATENILCKUX 3aJaHUi, 3aJaHud Ui
BBIMIOJTHEHUS] TMPOEKTa, YTO JaeT BO3MOXKHOCTb OOY4YaloIIMMCS HPUOOPECTH HaBBIKU
CaMOCTOSITENIFHOTO PELICHUs] TEOPETUUECKON WIIM MPAKTUYECKON MpoOseMbl, FTeHEpUPOBAHUS U
oQopMIIEHHS COOCTBEHHBIX THIIOTE3, YBOKHUTEIFHOTO OTHONIICHUS K YYKHM HIesM,
oopmieHHBIM B paboTax APYrHX HCCleaoBaTelNei, HaBbIK IyOJMYHOTO BBICTYIUICHHS Iepen
ayIuTOpuel, apryMEeHTHPOBAHUS M OTCTaUBaHUS CBOEH TOUKU 3pEHUS;
- YCTaHOBJICHHE YBAKUTEIbHBIX, JJOBEPUTEIBHBIX, HE()OPMAILHBIX OTHOIIEHUIN MEXTy
YUHTEJIEeM U YYEHUKAMHU, CO3JaHHE Ha YPOKaX AMOLIMOHAIbHO-KOM(POPTHON Cpe/Ibl
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IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOY4YarOMIMMUCS
IporpaMM CpeAHero ofIero oopazoBaHMs (JIMYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTAaTOB OCBOEHUS
porpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B coorBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpa3oBaHuUs
BBIJICTICHBI CIIEYIOIIHAE COCTABIIAIOLIHE!

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKONW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATENBHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUK Oa30BON HAYKH XUMUMU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTbH J)KU3HECHHBIE IIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B E€IUHCTBE
y4eOHOIl M BOCIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
IpaXJIaHCKOro O0OlIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M IPAaBUIAMU IOBEICHMS,
CIOCOOCTBYIOLIIMMH IPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTaHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCsl M0 pealnu3aluu
IPUHSTHIX B OOIIECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpaaaHCKOro BOCIMTAHMS:

OCO3HaHHS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTAaBICHUSI O COLMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB YUEOHO NesATeTbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUH;

yYBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pPEe3yJIbTaT JJINTENbHBIX HAOIIOACHUM,
KPOTNOTJIMBBIX KCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTHKOB;

UHTEpeca M TI03HABaTEeJIbHBIX MOTHBOB B TMOJYYEHHMM U TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;
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CIIOCOOHOCTH OIICHWBATh CHUTYAIlUW, CBS3aHHBIE C XUMUYECKUMH SIBIICHUSMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IOBEJEHUE W IOCTYIKM CBOMX TOBApUUIIEH C MNO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe3omacHoro oOpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU €ATEIBHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30IacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS alKOToJIs,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B pPEIICHUU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIBHOW TPACKTOPUH OOpa3OBaHMUS,
Oynyuieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKHU 11eJ1IeCO00Pa3HOro OTHOLIEHUS K MPUPOE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOJOIOIB30BaAHNUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel mpupoaHOMl cpele,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsATHBIE HYKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3aHUHU LEIOCTHOTO MPECTAaBICHUs 00 OKpYyKaloIieM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YeNOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M Ba)XKHON POJIM B CO3/IaHUM HOBOM 0a3bl MaTepuaIbHOU
KYJIbTYpbI, PEHIEHUH III00ANBHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBO,
DHEPreTHYECKON, THUIIEBOW M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
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00eCIeYeHU! YCIIOBHH YCIIEIIHOTO TPY/Aa U SKOJOTMYECKH KOM(POPTHOM KU3HU KaXKJI0TO YJIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHanmu3a U OOBSACHEHMS SBICHHH OKPYXAIOIIETO0 MHUpa M MPOHCXOIAIINX B HEM H3MEHEHHIA,
YMEHHUA J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE Hay4YHbIX (DAKTOB M HMEIOIIMUXCS JTaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLHsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iMyHbIX cdepax npodeccuoHaIbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
9HEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPHUHIMUII, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIIEIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYyTHE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryisaTHBHBIC), oOecneunBaroniye (GOpMHUpOBaHWE (QYHKIIMOHATBLHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3yNbTaThl OTPAXKAIOT OBJIAJCHHE YHHUBEPCAIbHBIMU Y4€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATENILHO (POPMYITHPOBaTh M aKTYaJIM3MpPOBATh MPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTNpENEeNATh IENN JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IIEJISIMHU;

HCIIOJIB30BaTh IpU OCBOCHUU 3HaHUHI HpI/IéMBI JIOTUYCCKOI'O MBINUJICHUS — BBIACISATH
XapakTepHble TMPHU3HAKK TOHATHH W YCTAHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUHU BEIIECCTB U XUMUUCCKUX PEAKIIHI;

YCTaHABJIMBATb NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUAMMU,

CTPOWUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBIABJIAATE 3aKOHOMCPHOCTH U IMMPOTHBOPEUYHA B paCCMAaTPUBACMBIX SABJICHUAX, @OpMYHHpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATHE B IIPOUECCCEC MO3HAHHA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPU PEIICHUH YIeOHBIX
MO3HABATCJIbHBIX W IMPAKTHYCCKUX 3adal, MPUMCHATHL HA3BAHHBLIC MOJCJIBHBIC IMPCACTABJIICHUA
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9aEMBIX BEIIECTB U XUMUYECKUX PEAKITHIA.
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2) 6a3oBbIe HCCIeA0BaTENIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIL;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATH 32 XOJOM IPOIEcca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GopMyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHUYECKOM MCCIEN0BAaTENbCKOM M IPOEKTHOM JEeSTEIbHOCTH,
MPOSIBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpMaUuU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dopMynupoBaTh 3ampochl U NPUMEHSATH pa3jIMYHblE METOAbl IpPHU IOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTHUMAIBHYIO (OpPMY IpeAcTaBiIeHUS UHGOOPMAIH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcCTBa INpu paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pHU3MUecKue M MaTeMaTU4yecKue) 3HakKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKa3bIBaTh HUJEH, (QOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUHM XHMHUYECKOTO
HKCIIEPUMEHTA, MpPaKTUUYEeCKOH paboThl IO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEILECTB,
peanu3aluy y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0O/€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATENbHYIO AESTEIbHOCTD,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBINOJHEHUM Y4eOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIOCOO MX PEeLICHHs ¢ YU4ETOM IMOJIyYeHHUs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC
[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUs OTPAKAIOT:
c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XHUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HaY4YHOH KapTHHBI MHpa, POJIM XUMHUHM B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUU
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MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW s
pelIeHUs] NPAaKTUYECKUX 3aJad M HKOJOTMYeCKHM OOOCHOBAHHOIO OTHOILEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHON Cpeie;

BJIAJICHUE CUCTEMOM XUMHMUYECKUX 3HaHUM, KOTOpas BKIIOYACT: OCHOBOINOJArarolue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYia, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpamiéHHasl), MOJIb, MOJSpHas Macca, MOJAPHBIA O00BEM, YITIEpOIHBIA  CKEJeT,
(GyHKLUMOHATbHAS TPYNINa, paJuKkan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psd, TOMOJIOTH,
YIIEBOAOPOABI, KUCIOPOA U a30TCOJEPKAINE COETUHEHUS,, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHUS ); TEOPUH U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BeuiectB A. M. bytiiepoBa, 3aKOH COXpaHEHHUSI Macchl BEILECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI S3bIK XUMHH; MUPOBO33PEHUYECKHE 3HAHMS, JIeKalIMe B OCHOBE MOHUMAHMS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUH U 0€30MaCHOM MCIOIb30BAHNYU BaKHEHIIMX OPraHUYECKUX BELECTB B OBITY
U TIPAKTHYECKON JEeSITEeIHHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTb YMEHUI BBIABIATH XapaKTEPHbIC NPU3HAKU MOHATUN, YCTaHABIUBAThH
UX B3aMMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOIIME IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
IPEBpALCHUI OPraHNYEeCKUX COeIMHEHUH;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJHKY JUJISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (OpMYJT OPraHNYECKUX BELIECTB
U ypaBHEHUH XMMHYECKHX PEAKIMHA, W3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUIS WITKOCTPALMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH YCTaHABIMBATh NPUHAIJIC)KHOCTh U3YYEHHBIX OPraHHYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJEHHOMY KJIACCy/TpyIIe COEAUHEHUMN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucrtemarndeckoil HomeHkiatype (IUPAC), a takke
NPUBOJINTh TPHUBHAJBHBIC HA3BAaHUS OT/EIBHBIX OPraHUYECKHX BEHIECTB (ITHIICH, MPOIMJICH,
alleTUIeH, JSTHJIEHIJMKOIb, TJIHMLEPUH, (eHod, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
KpaxMaJl, [IeJUTI0J103a, TIUIIH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUABI XUMHYECKOW CBS3M B OPTaHUYECKHX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byrnepoBa ans 00bsCHEHHs 3aBUCHUMOCTU CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOEHMUS; 3aKOH COXPAHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPEJCTABUTENEH PA3IMIHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyranuen-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJ, ATaHOJ, ATUJIEHTJIUKOJb, TJIMIEPUH, (EHOJ, aleTalbJeru]l, MypaBbHHAs U YKCYCHast
KHCJIOTHI, TJIOKO3a, KpaxMmals, LeJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBAThH
TEeHETUYECKYIO CBSI3b MEKIY HUMH YPAaBHEHHSMH COOTBETCTBYIOIIMX XUMHYECKHX PEaKIUH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYT;

c(OPMHUPOBAHHOCTh yMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOAUTH BBIYUCICHHUS I10 XUMHUYECKUM YPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXOJHBIX BEIIECTB WM MIPOAYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHWN 00 OCHOBHBIX METO/JaX HAyYHOTO
MO3HAHUS, MCIONB3YEMbIX B XHMHUU TP M3YUYCHUH BEIIECTB M XHMHUYECKHX SBJICHUH
(mabmroieHne, W3MEpEeHHe, OKCICPUMEHT, MOJICIUPOBAHKE), HCIOIB30BaTh CHCTEMHBIE
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XAMHWYECKHUE 3HAHUS ISl IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaALUsIX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHbIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYIECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATE XUMHUYECKUN DKCHEPUMEHT
(mpeBpallieHUsT OPraHMYEeCKUX BEIECTB MPU HArpeBaHHUH, MOJIYUCHHE ITHICHA U WU3y4YEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIIECTB, JeHaTypanusi OeJIKOB Ipu
HarpeBaHUU, I[BETHHIE PEaKlUU OEJKOB) B COOTBETCTBUM C IpaBUJIaMU TEXHUKHU O€30MaCHOCTHU
npu OoOpallleHUuu C BEIIeCTBAMHU U JJAOOPATOPHBIM O0OPYIO0BaHHEM, MPEJCTABIATH PE3YyIbTAaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aluCh YpPaBHCHUU COOTBETCTBYIOIIUX PEAKIUN U
(dbopMynupOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nundopmanmu, UHTEpHET U ApYyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
MOBECHUA B OBITY M TPYAOBOH [EATENHHOCTH B IENSIX COXPAHEHUS CBOETO 30POBBS U
OKpYKarollel NpUPOJHOM CPENbl, OCO3HABATH OMACHOCTh BO3JCHCTBHUS HA KUBBIC OPraHU3MBI
ONpeleNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax CrnocoObl YMEHBIIICHUSI U TIPEAOTBPAICHUS UX BPEIHOTO BO3JCUCTBUS HA OPraHU3M
YeJI0BEKa;

JUIsT O0yYaroIUXCsAd C OIPAHMYCHHBIMHA BO3MOXHOCTSIMH 370POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUIA  CJENbIX © CIa0OBHIAMIMX OOYYAIOIIMXCA: YMEHHE HCIOJIb30BaTh pebedHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.

11 KJACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHudeckas XUMHs
OTpaXKaroT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTABISAIOIIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpA, POJM XUMHH B TO3HAHHWH SIBJICHHH TNPUPOIbI, B (popMUpOBaHUU
MBIIUICHUST U KYJAbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHusT TPaKTUYeCKHX 3a/7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
37I0pPOBBIO U IPUPOIHOM CPEE;

BJIAJICHUE CHCTEMOM XHMHWYECKHX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIOJAraroIINe
MOHTHS (XUMUYECKUH DJIEMEHT, aTOM, U30TOTl, S-, P-, d- ANEKTPOHHBIE OPOUTATT aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHHS, XHUMHUECKas CBs3b (KOBQJICHTHAas, WOHHAs, MeTa/lInyeckas, BOJOPOIHAA),
KpPUCTAJUIMYECKass  pEIIETKa, THUIbl XUMHYECKUX  PEaKIUh, pacTBOp, AJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLUALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMHUYECKOW  peakIu, XHWMHYECKO€ paBHOBECHE); TEOpPUU H  3aKOHBI  (TEOpHs
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS DHEPTUH MPU XHUMUYECKHUX
pEaKIusaX), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
Jie)Kalye B OCHOBE IIOHMMAHUS TPUYUHHOCTH M CHCTEMHOCTH XUMHUUYECKUX SIBJICHHI,
(dakTosornuecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOTYYECHUH M O€30M1aCHOM HCIIOIh30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTUUIECKOMN JCATEIHPHOCTH YEIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC IPU3HAKU TOHATHH, YCTaHABINBAThH
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHSATHS IMPU OMHCAHUUA HEOPTaHUYECKHX
BEILIECTB U UX MPEBPALLICHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIHUKY IJII COCTABJICHHS
dbopMyn BEHIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH, CHCTEMATHYECKYI0 HOMEHKIATYPY
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(IUPAC) u TtpuBHanbHBIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BeELIECTB (yrapHbIil ras,
YIJICKUCHBIA Ta3, aMMHUaK, TraméHas W3BECTb, HETall€Has W3BECTb, NIUTbEBAsl COJA, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONPEAENATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUAX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAUIMUECKONW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAJUIMUECKAas), XapaKTep Cpelapl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHU;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPraHMYECKHX BEIIECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJlacCy/TpyIlie COeAMHEHUH (IPOCThIE BEIECTBA — METAJLIbI U
HEMETaJlIbl, OKCUIbl, OCHOBAHUS, KHCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTE YMEHHMH pacKpblBaThb CMBbICHT Iepuoaudeckoro 3akona JI. M.
MenzeneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
HPOTHOCTUYECKYIO (PYHKLINY;

c(OpPMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTb JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuuecKux 3anemeHToB /1. 1.
MeHnneneeBa, HCIONB3YS HOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTAINY», «IHEPreTUUYECKHE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucreMbl XUMHAYECKUX d1eMeHToB /1. M.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, IOATBEPXKIATh CYIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAY HEOPraHMYeCKMMM BEIIECTBAMU C IIOMOIIbI YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUH;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEAKUUU 110 Pa3InYHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHUIO CTENIEHEH OKUCIICHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHUIO KaTallu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIMH pa3IMUHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YPaBHEHUs peaklnii MOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuy UayT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMUTH pPEAKLUH, MOATBEPXKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HAaBaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpaxX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYHIHOCTb OKHCINTEIBHO-BOCCTAHOBHUTEIBHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI SJIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOH peakluuu OT
pa3IUYHBIX (AKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aercTeus (mpunnun Jle [latensbe);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCH, JIekKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHMCIOThI, aMMHAKa, a Takke chOpMUPOBAHHOCTh
IpeJCcTaBlIeHU 00 OOIIMX HAy4YHBIX HMPUHIMIAX M 3KOJOTHYECKHX MPOoOJIeMax XMMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAMUTH BBIYMCICHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi JI0Jds BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B NpPU XMUMHUYECKHX
peaxkusax, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPTUH;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
n1abopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MpaBHUiia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
MHCTPYKLHUSMU 110 BBIITOJHEHUIO JTa00PATOPHBIX XUMHUYECKUX ONBITOB;
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c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3noxxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlM3aTopa, OINPEAETICHHUE Cpeabl
pPacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCATIHHOIO MHIMKATOPA, BIUSHUE PA3JIMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeakLUH, PeaklMd HOHHOrOo OOMEHA, KaueCTBEHHbIC pEaKIMH Ha
cynbdar-, kKapOoHAT- U XJIOPHUI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3ajauy no Ttemam «Metawib» M «HemeTtamuibl») B COOTBETCTBUM C IpaBWIAMH TEXHUKU
0€3011aCHOCTH MPH 0OpaIeHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYOBAHUEM, NIPE/ICTABIISATH
pe3yibTaThl XMMHUYECKOrO SKCIIepUMEHTa B (OpMe 3alMCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyTUPOBATH BHIBOBI HA OCHOBE 3TUX PE3yJIbTATOB;

Cc(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMHMUYECKYIO HH()OPMALHIO,
[IOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKanuu, VHTepHET U
ApYTHUX);

C(OPMUPOBAHHOCTh YMEHHH COOJIIOAATh NpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
HOBEJCHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHHS CBOEro 370pOBbsi U
OKpY’KaIoIlleW MPUPOIHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBHS HA JKUBBIC OPraHU3MBI
OIpe/ieIEHHBIX BEILEeCTB, MOHUMas cMblci nokasatens [TIK, noscHate Ha npumepax crocoObl
YMEHBLIEHUS U IIPEAOTBPALEHUS X BPEIHOIO BO3ACUCTBUS HA OPTraHU3M YEJI0BEKA;

JUIs O0YYaroLMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHATh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUIA;

JUIs  CHeNbIX M cAa0OBUIAMIMX OOYyYaroIMXcsA: YMEHHME HCIOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nms 3anucu XxuMudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMUH
[Ipeamer oprannueckoit xumun. Teopust
1.1 CTPOEHHUSI OPTAaHUYECKUX COEAUHEHUN A 3 0 0 bubamorexa HOK
' p p g ' https://lesson.edu.ru/04/10
M. bytieposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasl
butmmoreka [IOK
2.1 IT — 2
PEACIILHBIC YIIICBOOPOIB = aJIKAHbL 0 0 https://lesson.edu.ru/04/10
HenpenenbHble yrieBoaOpOIbl: aJIKEHBI, bubnaunoreka [JOK
2.2 6 0 1
aJIKAIMCHBI, aJTKUHBI https://lesson.edu.ru/04/10
butmmoreka [IOK
2. A 2
3 POMATHHECKHE YIICBOOPOIAT 0 0 https://lesson.edu.ru/04/10
)4 [IpupoaHbie ICTOYHUKH YTJIIEBOJOPOIOB U 3 1 0
’ UX repepadoTka
Uroro no pazgeny 13
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
bu6mmoreka IJOK
A . @
3 Crpret. Deron 3 0 0 https://lesson.edu.ru/04/10
3.2 Anbnerunsl. KapOOoHOBBIE KUCIIOTBI. 7 0 1 bub6imoreka LIOK
[okymeHT co3aaH B anekTpoHHon copme. Ne PN Xumna COO ot 28.08.2023. NcnonHutens: Komaposa W.TI". B I/IEKTPOHHbBINA

Ctpanuua 15 n3 20. Ctpanuua cosgara: 02.10.2023 18:02 =¥ TATAPCTAH



Crnoxuble 3¢upbl

https://lesson.edu.ru/04/10

bubmmoreka [JOK

33 Y TeBO/b! 3 hitps://lesson.edu.ru/04/10
Uroro no pazgeny 13
Pazneua 4. ‘A30Tc0uep>lcanme OpraHnyecKue coeANHEeHUs!

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3 EZS;TXZ::;%S&N 104/10
Hroro no pazgeny 3
Pa3nea S. ‘BLICOKOMOJIeKyJIﬂprIe coeIMHEeHHU A

5.1 [Inactmaccel. Kayuyku. Bonokna 2 E$i7/?§::§nggf w/04/10
Htoro no pazneny 2

bubnuorexa LIOK

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34

https://lesson.edu.ru/04/10
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcbi
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepromndeckas cucTeMa XUMHIECKUX 3 0 0 bubamorexa [OK
' PHOA https://lesson.edu.ru/04/11
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 0 0 bubmumoteka [JOK
' BEILECTB https://lesson.edu.ru/04/11
Bu6nuoreka IJOK
1.3 XHMUUCCKHE PEaKIIHH 6 ! I https://lesson.edu.ru/04/11
Hroro no pazgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
bubmuoreka IIOK
2.1 Merasuisi 6 0 ! https://lesson.edu.ru/04/11
bubmuoreka LIOK
2.2 Hewmerarnb: ? ! ! https://lesson.edu.ru/04/11
73 CBs13b HEOPraHUYECKUX U OPTAHNUYECKUX ) 0 0 Bubmmorexa [JOK
) BEIIECTB https://lesson.edu.ru/04/11
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
bubmuoreka LIOK
3.1 KHMH5L H KH3Hb 4 0 0 https://lesson.edu.ru/04/11
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Hroro no pasgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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