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10 KUIACC

OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Tpenmer oprannveckoil XumMuu: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUYEHUE B MOJIYYEHUH
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnyeckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (DOpPMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum  opraHudeckux  BemiectB.  Homenknarypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEUIINX
IpeJCTaBUTEIEH KJIacCOB OPIraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCcKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBIeHUE, O0yTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKMH psaa. MeTaH M 3TaH — HpocTellue
IPEJICTAaBUTENIM aJKaHOB: (U3NYECKME U XMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUs U
TOPEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHUYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEpPU3alliN ), TOIYy4eHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakus noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psia. AleTuiaeH —
NPOCTENUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUECKHE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyY€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHYECKHE CBONCTBa (peakLuu
raJIoOTCHUPOBAHUS U HUTPOBAHUSA), INOJIydeHHE M INpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo8aHus), noayienue u
npumenenue. TOKCHYHOCTb apeHOB. l'eHeTHuecKass CBS3b MEXIY YIJI€BOJOPOJAMH,
IIPUHAUIEKANIMMU K Pa3JIUYHBIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomytHble HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TNeperoHka, KpEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepadboTKy.

DKcrepuMEeHTaJIbHbIE METOJIbI M3YYEHHUs BEIIECTB U UX IMpEBpalllEeHUui: 03HaKOMIIEHHUE C
o0Opa3iaMu MIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HepTs» u «Yromiab», MoienupoBanue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MIOJIy4YEHUE 3TUIIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncrnenuss mo ypaBHEHUIO XHWMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
MCXOJHOTO BEIIECTBAa MJIM MPOAYKTAa peaklUUy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB MJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHEeHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W STAHON: CTPOCHHE, (U3NYECKHUE U
XMMHYECKHE CBOICTBA (pEakLMU C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOIAMHU, TOPEHUE),
npuMeHeHre. BogopoaHble cBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIA U 3TaHOJIa
Ha OpraHMu3M YellOBeKa.




MHOroaToMHbI€ CHHUPTHL. OTHJICHTIMKOIb M TJIMLEPUH: CTpOeHHue, (usnueckue u
XMMHYECKHE CBOMCTBA (B3auMOJeCTBUE CO IMIETOYHBIMU METAJIJIaMU, KaUeCTBEHHAsI peaKiysl Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaulepuHa U
STHJICHTJIUKOJIS.

@DeHOoJI: CTPOCHHE MOJEKYJbl, (HU3UYECKHEe M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aneTadbAeTHI CTpoeHue, (U3NYecKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbIC PpEaKIUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIE KapOOHOBbIE KUCIOThl. MypaBbuHasi U YKCYCHasl KUCIJIOTHI:
CTpoeHue, PU3NUECKUe 1 XUMHUYECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIus
TepuduKanM), MoldydeHue M npuMeHeHue. CreapuHOBas U OJEHMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
uX Molollee JeiicTBre.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. IIpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TTofucaxapusl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHEe W XUMHUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHume amMMuauHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoOBiIeHHE, OpOKCHHE TJIOKO3bI), HAaxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ononorunyeckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHue Kpaxmaia U LeJUII0I03blI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOoJin3, KaueCTBEHHAs peaklus ¢ HOJOM).

OKclepUMEHTabHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MPEBpallleHHil: NpOBEEeHNE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
cnupToB (B3auMojelcTBUE MnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), MPOBEIACHUE MPAKTUUECKOW padOTHI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOJIUYECTBA
HCXOJHOTO BEIIECTBAa MWJIM NPOAYKTAa pEakUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MJIM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm(oTepHble OpraHudyeckue coenuHeHHs. Pusndeckue U
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IunlKHA). buonorumdeckoe 3HaueHue
amMHHOKUCIOT. [lentumapt.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBa O€JKOB: THUIPONU3, [EHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKcrepUMEeHTalbHbIE METOJbl M3YYEHHUsS! BEUIECTB M HMX IpeBpalleHuil: HaOIrofeHue u
ONKMCAaHNUE JAEMOHCTPALMOHHBIX OMNBITOB: JEHAaTypalusi OEIKOB MpPHU HarpeBaHUH, ILIBETHbHIE
peaxiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHAs MoJeKyJsipHas Macca. OCHOBHbIE
METO/bI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSIMHEHHM — IMOJIMMEPU3AIUs U TOJTMKOHICHC AL

OKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUS BELIECTB M UX IPEBPALICHUNA: 03HAKOMIICHHUE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3U.



Peanuzanus MeXIpeIMETHBIX CBS3€H MU M3Y4YEeHHMH opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBIEHHE, HAy4HbIH (akT, TUIoTes3a, 3aKoH,
TEOpHsl, aHaIW3, CUHTE3, KIACCU(PUKAIMS, TMEePUOAUYHOCTh, HAOIIOJACHNUE, H3MEpEHHeE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®u3nka: MaTepusi, FHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BeleCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTaHMSI, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETUUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue OCHOBbI XUMHMHU

XuMu4yeckuit dieMeHT. AToMm. Sapo aroma, H30TONBL. JJNEKTpPOHHas 000JI0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacrpeieieHusi SJIEKTPOHOB MO OpOUTANSIM B aTOMaxX AJIEMEHTOB MEPBBIX UYETBHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

Ilepuoanueckuii 3akoH u Ilepuommueckas cucrema XuMHYeCKHX daeMeHTtoB JI. .
MenneneeBa. CBsi3b nepHOAWYECKOro 3akoHa W [lepmoamyueckoil CHCTEMBl XUMHUYECKHX
sanemeHToB JI. MI. MenzeneeBa ¢ COBpPEMEHHON TEOpUEWd CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3HauYeHUue NepUoIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHYECKas CBS3b. BuAbl XUMHYECKON CBsI3U (KOBaJEHTHas
HEeMNoJsipHasl W TOJSApHAas, MOHHAs, MeTajnndeckas). MexaHu3mbl 00pa30BaHHsS KOBaJEHTHOMN
XUMUYECKON CBA3M (OOMEHHBIH M JOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DNEeKTpOOTpULIaTeNbHOCTh. CTeneHb OKkuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsaTHe 0 gucnepcHbIX cucTteMax. MicTUHHBIE U KOJUIOMAHBIE PacTBOPBI. MaccoBas 10Jist
BEIIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHMdeckux coeauHeHud. HoMmeHkiaTypa HeOpraHMYeCKHX
BEIIECTB. ['€HeTHMYeCcKass CBs3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKAMMX K Pa3IMYHBIM
KJIaccam.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakuid B HEOPraHUYeCcKOW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHUsS U MPEBpALICHUS
SHEPI'MU NPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3NU4HBIX (PakTopoB. OOpaTUMbIE pEaKIUu.
Xumnueckoe paBHoBecHe. (DakTOpbl, BIUSAIOIIAE HA COCTOSTHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle larense.

OnektponuTnueckas aucconuanus. CunbHble M ciadble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BELIECTB: KUCIIAs], HEUTPAIbHAs, IIETOYHAS.

OKHMCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.



OKCHEpUMEHTAJIbHBIE METO/ABl M3YUEHUS BEIIECTB U UX IPEBPALLEHUN: JEMOHCTPALUS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJeNiell  KPUCTAIMYECKUX peIEToK, HAOMI0JAeHWe M ONUCAHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKEHHE IEPOKCHAAa BOJOPOJa B MPUCYTCTBUM KaTallu3aTropa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BEILIECTB C INOMOUIbIO YHUBEPCAIBLHOIO MHIMKATOPA, PEaKLuu
MOHHOTO OOMEHa), MpoBe/IeHHuE MPAaKTHUECKON paboThl «BnusHue pa3nuuHbiXx (AaKTOpPOB Ha
CKOPOCTh XUMUYECKOM peaKum».

Pacuérnebie 3agaun.

Pacuérbl 10 ypaBHEHUAM XMMHUYECKUX PEAKIMii, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIS1 BEILIECTBAY.

Heoprannyeckas xumus

Hemeramnbl. Ilonoxxenne HemeramioB B Ilepuoguyeckoil cucreMe XHUMHYECKUX
anemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpOe€HMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETAJJIOB. AJIOTPOMHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVWMHUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TAJOTCHOB, Cephl, a30Ta, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOJICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COEJIMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COEUHEHUH.

Meramnsl. [lonoxenue meraimos B [lepuogudeckoi cucTeMe XUMHUYECKUX J1EMEHTOB /.
H. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTamioB. Ooiiue
¢uznueckue cBoiictBa MeTayuioB. CIUlaBbl METAJIOB. DJIEKTPOXMMHYECKUHM psAJ HAIpPSKEHUH
METaJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPHUM, KaJluid, KaJbI[Md, MAarHuu,
QIIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

OO61ure criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOABbl M3Yy4YEHHMS BELIECTB M MX IPEBPALLEHUN: H3Yy4YECHHE
KOJUIEKIMH «MeTajuibl M CIUIaBbl», OOpa3lOB HEMETAUIOB, DPEIIEHUE AKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJeHMEe W  ONHMCAHWE JIEMOHCTPAL[MOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCUIA ATOMUHUS C PACTBOpPaMM KHMCIOT U ILIENOYel, KauyeCTBEHHbBIE
pEaKIuu Ha KaTHOHBI METAJLJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BeEIIECTBa,
Macce Uiu 00bEMY OJIHOTO M3 yYacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Tbl Macchl (00BEMAa,
KOJINYECTBA BEIIECTBA) MPOIYKTOB PEAKLIMH, €CIIH OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Posib xumMuM B 00ecrieYeHUN SKOJIOTHYECKOH, SJHEpPreTUYeCKOr U MUIIeBOi O€30MaCHOCTH,
pa3BUTUN MenuuuHBL. [loHATHE O Hay4YHBIX METOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOIMX HAyYHBIX MPUHLHUIAX T[POMBIIUIEHHOTO MOJIY4YE€HHUS
BAKHEMIIMX BEILIECTB.

YenoBek B MHUpE BEUIECTB U MAaTEpUajoB: Ba)KHEHIIHNE CTPOUTENbHBIE MaTepHabl,
KOHCTPYKLIMOHHBIE MaTepUasbl, KPACKH, CTEKJIO, KepaMUKa, MaTepuanbl IJIs SJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHMYeCcKUe U MUHEpaIbHbIe y10OpEHHUS.

XvMHS U 3/I0pOBbE YEJIOBEKA: MpPaBUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IIPEMApaToB,
npaBuiia 6€30MacHOTO UCIOIb30BaHMs MPenapaToB ObITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUU OOIIEH M HEOPTraHUYECKOW XWMHUH B
11 xmacce ocyIiecTBIsSETCS Yepe3 UCIOIb30BaHNE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W MOHATHM, SBJISIIOIIUXCS CUCTEMHBIMH Il OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.



OOme ecTecTBEHHO-HAy4HbIE IOHATHSA: HAay4HbIM (akT, TuUmoresa, 3aKOH, Teopus,
aHalu3,  CHHTe3,  Kilaccuukauus,  NEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusmnka: marepus, dHEprusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, H30TOII,
PaInOaKTUBHOCTh, MOJIEKYJA, YHEPTeTHUECKUI YpOBEHb, BEUIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BELECTBA, (GU3NUYECKHUE BEIIMUMHBI U €AMHULIBI X U3MEPEHMSI, CKOPOCTb.

Buonorusi: knerka, OopraHM3M, SKOCHCTeMa, OHocdepa, MaKkpo- M MHKPOIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOIUINBO, PECYPCHI.

TexHomnorust: XMUMHYECKass  MPOMBIIIJIEHHOCTb, METaJUlyprus,  NPOU3BOACTBO
CTPOUTENIbHBIX MaTepUaoB., CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, IUIIEBast
IPOMBIIIJICHHOCTh, (papMalleBTUYECKas IPOMBIIIJICHHOCTh, IPOU3BOJACTBO KOCMETHYECKHX
[IPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHallOB, 3JIEKTPOHHAs MPOMBIIIEHHOCTbD,
HaHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®dI'OC COO ycranaBiMBaeT TpeOOBaHHMSA K pe3yibTaTaM OCBOCHHUS OOYYarOIIUMHCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
IPOTPaMM CPEIHEr0 00IIEero 00pa30BaHUs SBIISCTCS CUCTEMHO-CSITEILHOCTHBIN MOAXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOM TPaKJAHCKOW UIACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHHN JTUYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUKA 0a30BOM HAyKU XUMHUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH ILETH U
CTPOUTD KU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOIl M BOCIUTATEIbHOM JIEATENILHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
TpaXTaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH M TPaBHIAMHU TOBEACHMUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(hopMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHUECKOW JesITeIbHOCTH OOydYaloUMXCs MO pealu3aluu
IPUHSTHIX B OOILECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHUS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTABICHUST O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U IMO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUU;

yBa)KEHHsI K IpoIEeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAyKH €CTh PEe3yJbTaT JJIUTENbHBIX HAONIOJACHUH,
KpPONOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TIOUCKOB, IOCTOSTHHOTO TPpYyZAa YYEHBIX U ITPAKTHKOB;

MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAJINA3E
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHUS;



CIIOCOOHOCTH OLIGHUBATh CUTYalldd, CBSI3aHHbIE C XWMHYECKUMHU SBICHUAMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

FOTOBHOCTH OIICHUBATH CBOE IOBEJEHUE W IOCTYIIKM CBOMX TOBApUUIIEH C MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro oOpas3a KU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHHUA TMOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJIEHUS AIKOTrOJif,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbl);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pa3NIuyHOro poja, B TOM YHCIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY WHIMBUIYaJbHOW TpaeKTOpUM 0Opa3oBaHUS,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKHU 11eJ1IeCO00pa3HOro OTHOLIEHUS K MPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIAUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOJOIOIB30BaAHNUS;

AKTUBHOT'O HENPHUATHS NEHCTBUI, MPUHOCSIIMX Bpel OKpYXarolled HmpupoIHOM cpele,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEANPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJBTYphI, OIBITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3aHUHU LEIOCTHOTO MPECTaBICHUs 00 OKpYy’KaroIeM
MHpE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, B IMO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JJIS COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOH POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PEIIEHUH TI00AaNbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKOM, THUIIEBOH M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,



00eCIeYeHUN YCIIOBHH YCIIEIIHOTO TPY/Aa U 3KOJOTMYECKH KOM(BOPTHOM KU3HU KaXKJI0TO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAaHHUs CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHUS ie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HayYHBIX (DPAKTOB U MMEIOLIUXCS IaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEHPEPHIBHOMY OOpa30BaHHIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IMyHbIX cdepax npodeccuoHaTIbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOro IpeaMeTra «XUMHS» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOIEeCcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIC0OBaHKE, HAOII0ICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE,
peryiasTHBHBIC), oOecneunBaroniye (GOpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIHUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHblEe Y4eOHBIE ICHCTBUS B I03HABATEIBHOU U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OgJiajieHNe YHUBEPCAJILHBIMH Y4€OHBIMH MO3HABATEIbHBIMHU JIEHCTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOATENILHO (POPMYITHPOBaTh M aKTYalIM3MpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpENEeNATh eI JAEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTU C MOCTABJICHHBIMHU I[EIISIMU;

HCIIOJIB30BaTh IpPHU OCBOCHUU 3HAHUI HpI/IéMLI JIOTUYCCKOI'O MBIIIJICHUS — BBIACISATH
XapakTepHbIe TMPHU3HAKKH TOHATHH W yCTaHABIWBaTh WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIHUE MOHATHUA IJIA 00BsACHEHNS OTACIIbHBIX q)aKTOB n ﬂBHeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIACCU(DUKAIIMU BEIIECTB U XUMUYECKUX PEaKIIHIA;

YCTAaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOHUTH JIOTUYECKHE PACCYXICHUS (WHAYKTHBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUMSI B PACCMATPUBAEMBIX SIBICHHAX, (POPMYIUPOBATH
BBIBOJbI U 3aKJIIOUYCHU S,

NPUMEHSATHh B TIpoIlecce MO3HAHUS, UCTIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHYecKass (OpMyia, YpaBHEHHE XHMHYECKOW peakuud — TpU pPEIIeHHH YYeOHBIX
MO3HABATCIIbHBIX W IMPAKTHYCCKUX 3a4av, NPUMCHATHL HA3BAHHBLIC MOJCJIBHBIC IMPCACTABJIICHUA
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB HM3Y9aeMBIX BEIIECTB U XUMUYECKUX PEAKIIHA.



2) 6a3oBbIe HCCIeA0BaTENIbCKHE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUUYECKUX PEAKLUM;

dopmynupoBaTh LETM U 3a7adyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITENIHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M IPOBEICHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOA0B I103HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JAUTEepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTH;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uHpopMaLnu, He0OXOAMMOM IS BBIIOJIHEHHsI yUeOHbIX 3aa4u ONpeeIEHHOTO THIIA,;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY IpercTaBiIeHUs] HHPOPMAIUH (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa Mpu paboTe € XUMHUYECKOU
uHpopMalueil: MPUMEHATh MEXIpeIMeTHble ((pU3NYecKue M MaTeMaTHYecKue) 3HAaKu H
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY OOCYXAaeMOW TEMbI B XOJi€ AUAIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIel pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBIIOJHEHUM XMMHYECKOIO
HKCIIEPUMEHTa, MpPaKTU4YeCKOM paboThl IO HCCIEJOBAHHMIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3alu y4eOHOro mpoekta M (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM NPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MMO3UIINI B X0J1€ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

OgiaieHHe YHHBEPCAJIbLHBIMHU PeryJsiTHBHBIMY 1efiCTBUAMM:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenensds e€ eI M 3aJauyd, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4E€OHBIX M HCCIIEIOBATENbCKUX 3ajiad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelICHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLHUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM [JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpakaroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XUMHUYECKOW COCTaBISIONICH eCTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOW st
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
HNOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JICKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
3JEKTPOOTPUIIATENIFHOCTh, XHMHYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA 00BEM,  YITICPOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPYMIa, pajuKai, H30MEpHus, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIJIEBOAOPOABI, KUCIOPOA M a30TCOJIEPIKAIIUE COCIMHEHUSI, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOCHUSI OPraHHUUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUU; MHUPOBO33PEHUECKHE 3HAHUS, JIeXKAIIUEe B OCHOBE MOHUMAHUS
MPUYUHHOCTHA ¥ CUCTEMHOCTH XMMHYCCKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOWCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCIOJIb30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JESITETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MTOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYECKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYI0 CHUMBOJIHKY JUJISl COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYNl OPraHUYECKUX BEIECTB
U ypaBHEHWH XMMHUYECKHX PEAKIMH, W3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHWYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(OPMHPOBAHHOCTh YMEHHUH yCTAaHABIUBATh MPUHAIICKHOCTh H3YYEHHBIX OPTaHUYECKHX
BEIIECTB IO HUX COCTaBy M CTPOCHHMIO K OIpPENelEHHOMY KJIAcCy/Tpymiie COEAMHEHUH
(YrIeBoJOpoOdbl, KHCIOPOI W a30TCOJAECpPKAIIUE COCNWHEHHs, BBICOKOMOJICKYISPHBIE
COeIMHEHUs), JaBaTh UM Ha3BaHus 1Mo cucremaTndeckoi HoMmeHknatype (IUPAC), a takxke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHWS OTJACIHHBIX OPTraHUYECKHX BEIISCTB (ITHIICH, TPOIHIICH,
aleTUIICH, STWICHIJIUKOJb, TIUIEpUH, (QeHod, GopManbAerui, ameTaibAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsI KHUCIIOTA, TIOK03a, (QPYyKTO3a,
Kpaxmall, [eJUTI0I03a, TITUIUH);

c(OPMHUPOBAHHOCTh YMCHHSI OINPEACIATh BHJbI XHUMHUYECKON CBS3M B OPraHUYECKHX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TPHMEHSTH TOJOXKEHHUS TECOPUU CTPOCHUS OPTraHUYCCKHX
BemecTB A. M. byriepoBa a1 0oObsICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30oBaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPECTABUTENEH PA3IMYHBIX KJIACCOB OPTaHWYECKHUX BEIIECTB
(MeraH, 3TaH, ASTWIEH, NPONWIEH, aleTuieH, OyramueH-1,3, merunOyraauen-1,3, OeHsodn,
METAHOJI, STAHOJI, STHJICHTINKOIb, TIUICPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHCTIOTHI, TJIOKO3a, Kpaxmall, IeJUII003a, aMHUHOYKCYCHAasi KHCIOTa), HWILTIOCTPUPOBATH
TCHCTHUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYECKUX pPEaKIUi C
HCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CHIPhS
(HedTh, TpUPOIHBII Ta3, yroip), cmocoObl MX TepepabOTKM W MPAKTHYECKOE HPUMEHEHHE
MIPOJIYKTOB MepepabOTKH;

c(OPMUPOBAHHOCTh yMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOHBIX BEIIECTB WIH MIPOAYKTOB PEAKIINN);



c(hOpMUPOBAHHOCTh YMEHHI BIaJIeTh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPM M3YYCHMM BEILECTB M XUMHYECKHMX SIBJICHUHI
(HabmoeHne, W3MEpEHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUJIa MOJIb30BAHUSA XMMHMUYECKON MOCYNOH U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)XKE MTPaBHiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUN OSKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHMH, MOJYYEHHUE ITUICHA U U3yYEHHE €ro
CBOWCTB, KayeCTBEHHBIC pEAKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OEIKOB TNpHu
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHUKH O€30IaCHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEACTABIATh PE3yJIbTaThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3alUCH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKUui u
(GopMyIUpOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
MOJIy4YaEMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeaCTBa MaccoBOi nHGopmanuu, IHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYEeCKUX BEIIECTB, NMOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/AX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOy4aroIMXcs: YMEHHME HCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xumMudeckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas M HeopraHuyeckas XUMUS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIECHUNA: O XWMHUYECKOW COCTaBISIONMICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHrsT TPAKTHUYECKUX 3a7ad M OKOJIOTHYEeCKHM OOOCHOBAHHOTO OTHOINEHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAeT: OCHOBOIOJATarolIne
NOHATHS (XUMUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSIPHBI O00BEM, BAJIEHTHOCTh, DIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKUCJICHUs, XHUMHYECKasaA CBA3b (KOBaJ'IeHTHaSI, HOHHasi, MCTAJINYCCKad, BOHOpO)IHaH),
KpUCTAJUIMYECKasi  pel€TKa, TUIBl XMMHUYECKHX  peaklUMid, pacTBOp,  DJIEKTPOIUTHL,
HEIJICKTPOJIUTHI, AJIEKTPOIUTHUCCKAS JAUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
SJIEKTPOJUTUYECKON AuccolManuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHeHI/ISI MacCChl BCIICCTB, 3aKOH COXpaHCHI/ISI 158 HpeBpaH_[eHI/IH 3HepFI/II/I HpI/I XUMHUYCCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JIe)KaIlMe B OCHOBC ITOHUMAHUA HpI/I‘II/IHHOCTI/I U CHUCTCMHOCTHU XHUMHUUYCCKUX HBHGHI/IP'I,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0€30MMacCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPTaHWYECKUX BEIECTB B OBITY M MPAKTHUECKON ACATEIBHOCTH YEIOBEKA,;



c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH MMOHSATHH, yCTaHABIUBAThH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU ONHUCAHUM HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHHH XWUMHUYECKHMX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTMECIBbHBIX HCOPraHHYECKUX BemlecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas M3BECTb, HErali€Has W3BECTb, NIUThEBAs COJa, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBAa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYEeCcKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTAaHABIMBATh MPUHAIICKHOCTH HEOPTAHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICI TMepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl Xumuueckux 3nemeHTos /1. U.
MenzeneeBa, HCIHONB3YS TMOHATHS «S-, P-, 0-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 10 nepuogam u rpynnam Ileprogudeckoi cucreMbl XMMHUYECKUX 31eMeHToB [I. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapakTepu3oBaTh (ONMMUCHIBATH) OOLIME XUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBaHHE
TEHETUYECKON CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C TIOMOIIBIK YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PUUUPOBATh XMMHMUYECKHE PEAKLUU IO Pa3IUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupymrolIuxX BEMIECTB, TEIIOBOMY 3(G(dEKTy peakiuu,
U3MEHEHUIO CTeTeHel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIISATh YpaBHEHUS pPEaKLUN pa3IMYHbIX TUIIOB, MOJHBIE
U COKpallléHHbIE YpaBHEHUS PEaKUMi MOHHOTO OOMEHa, YUUTBIBasl YCIOBHS, IPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUI TNPOBOAWUTH PEAKIUH, MOATBEPXKIAIOUINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclo3HAaBaTh OMNBITHBIM NYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaxX HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii HOCPECTBOM COCTABICHHS MIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 00BSICHATH 3aBUCHMOCTbh CKOPOCTH XUMHUYECKON peakIUu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aericTBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHWMHYECKHE IPOIECChI, JIeXKallue B
OCHOBE ITPOMBIIIIJICHHOTO MOJIYY€HUs CEPHON KHUCIIOThI, aMMHaKa, a Takke cHOPMUPOBAHHOCTh
npefcTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOJieMaX XMMUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C HCIOJIB30BAHHEM MOHSATHUS
«MaccoBasi JI0JNisl BEIECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
peaKIMAX, Macchl BEIIEeCTBA WM 00BbEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce



Wi 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKkIMM BEIIECTB, TEIUIOBOrO 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHI COONIONATH MpaBUiia MOJE30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEECTBAMHU B COOTBETCTBUU C
MHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMNOJHATE XUMHUYECKUN SKCHEPUMEHT
(paznoxeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTajlM3aTopa, ONPEIEIIEHUE CpPEJbl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iNYHbIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKLWH, PeaKkiMd HMOHHOTO OOMEeHa, KayeCTBEHHBIC pPEaKIuu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3aza4y no temaM «Meramwib» U «Hemeramisl») B COOTBETCTBUM C IPAaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 0OpalleHU! ¢ BELIECTBAMH U JIa0OPaTOPHBIM 000pYyI0BaHUEM, MPECTABIIATh
pe3yabTaThl XMMHYECKOTO OJKCIIEPHMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJly4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM KOMMYHMKAIuM, WHTEpHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpYKarollle MPUPOAHON cpelbl, 0OCO3HABaTh OMACHOCTh BO3JCHCTBHS Ha >KUBBIE OPTaHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsl 00y4arolUMXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXcs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ans 3anucu XuMudeckux Gopmyi.
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https://lesson.academy-
content.myschool.edu.ru/04/10

3.3 VriaeBonsl 3 1

Wroro no pazueny 13

Pasnen 4. A3oTcoaeprkaiime opranudeckne coelMHeHus

https://lesson.academy-
content.myschool.edu.ru/04/10

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3

Htoro no pazneny 3

Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHHUS

https://lesson.academy-
content.myschool.edu.ru/04/10

5.1 [Tnactmaccel. Kayuyku. Boigokna 2

Hroro no pazgeny 2
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

duekTpoHHbIe (LM POBbLIE)

Ne i/ Konrposbnsie  IIpakrunyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoTsbI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. Ilepuonnueckuit
11 3akoH u [leproanyeckas cucrema 3 https://lesson.academy-
' XUMHYECKHX di1eMenToB J1. 1. content.myschool.edu.ru/04/11
MenneneeBa
Crpoenue BerectBa. MHOrooOpasue https://lesson.academy-
1.2 4
BEILIECTB content.myschool.edu.ru/04/11
https://lesson.academy-
1.3 X 6 1 1
HMHTICCKHE peariin content.myschool.edu.ru/04/11
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
https://lesson.academy-
2.1 M 6 1
CTaIEt content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 H 9 1 1
eMeTALIRT content.myschool.edu.ru/04/11
CBsI3b HEOPTaHUYECKUX U OPraHUYECKUX https://lesson.academy-
2.3 2
BEIIECTB content.myschool.edu.ru/04/11
Uroro no pazgeny 17
Paszngen 3. Xumus u :Ku3HL
https://lesson.academy-
3.1 XUMUSA 1 KU3HDb 4 - s

content.myschool.edu.ru/04/11
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Hroro no pazneny
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