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1. COAEP’ KAHUE OBYUYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHUHU

IIpenmer opraHudeckod XumMuu: €€ BO3HMKHOBEHME, pa3BUTHE M  3HAYCHHE
B II0JIyYE€HUU HOBBIX BELIECTB U MaTepUasoB. Teopus CTpOEHUsI OPraHMYECKUX COCIUHEHUM A.
M. bytnepoBa, €€ ocHOBHblE MONOKEHUsA. CTpyKTypHble (DOpPMYJIbl OpPraHMYECKUX BEIIECTB.
['omosorus, n3omepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEJUHEHMSIX — OJMHApHBIE U
KpaTHBIE CBS3H.

[IpencraBienue o knaccupukanuy OpraHuuecKux BeniecTs. HoMeHkmaTypa opraHmuecKux
COEMHEHUH (cucremMaTHyecKas) M TpUBHAIbHbIE Ha3BaHWs BAXKHEHIIMX IpeICTaBUTENEH
KJIACCOB OPraHMYECKHUX BELIECTB.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YYEHHUS BEIIECTB U MX NPEBPAILECHUN: O3HAKOMIICHHE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALLEHUIO OPTaHUYECKUX BELECTB MPU HAarpeBaHuU (IJIaBjieHUe, OOyIriIMBaHUE U TOPEHUE).

YriieBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTHYECKUH psaja. MeraH W 3TaH — mnpocTeiiue
IpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHus U
TOpEHUs ), HAX0XACHNUE B IPUPOJIE, OIYUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUN psiAl. DTWIEH U NPOIWIEH — IpOocTeiime
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHWMHYECKHE CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
raJloreHUPOBAHUS, TUAPATALUHU, OKUCIICHHS U IOJIMMEPU3alluN ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaXHEHIINEe XMMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHMs, TOMOJIOTMYECKHH psia. AneruneH —
IPOCTEUIINN MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pU3nUYecKre U XUMUYECKHEe CBOICTBa
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (uU3MUYeCKHMEe W XMMUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUST W HUTPOBAHMs), MOJy4YE€HUE M TpUMEHEHHe. Tonyon: cocmas, cmpoenue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTh  apeHOB. ['eHeTmyeckass  CBSI3b  MEXIYy  YIJIEBOJOpOJaMH,
MIPUHAJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuposHblE UCTOUYHUKU YTIIEBOAOPOAOB. [IpupoaHblil Ta3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrocoObl mnepepaOOTkM He(TH: TMEpPEeroHKa, KPEeKUHT
(TepMHuUECKH, KaTaTUTUYeCKUi), nupoau3. [IpoaykTel nepepadboTku HeTH, UX MPUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MPOIYKTHI €r0 NepepadoTKH.

OKCIepUMEHTAIbHBIE METO/Ibl M3YUYEHUs BEIIECTB M MX MPEBpAICHUN: 03HAKOMJIEHHE C
o0pa3laMu MiIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HepTs» u «Yromab», MoienupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB U TaJlOT€HONPOU3BOAHBIX, IPOBEIECHNE IPAKTUYECKON pPalbOoThI:
MIOJIy4YEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3a1auu.

Bbuncnenuss mo ypaBHEHHMIO XMMHYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYEeCTBa
HCXOJHOIO BEIIeCTBAa MWJIM MPOAYKTAa peaklUWy MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJIHBIX BELIECTB HJIH MPOIYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHble ONHOATOMHBIE CIUPTHL. MeETaHOJI M 3TAaHON: CTPOCHHE, (U3NYECKHEe WU
XMMHYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHrne. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMHU CIUPTOB. JleficTBHE METaHONIA U 3TaHOJIA
Ha OPTraHU3M YEJIOBEKA.




MHoroaTomMHble CHOUPTBL. OJTWIEHITIMKOAb M TJMLIEPUH: CTpPOCHHE, (U3NYECKHe U
XUMHUUYECKHE CBOMCTBA (B3aMMO/IEHCTBHE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBue Ha opraHu3M denoBeka. [IpuMeHeHue rimnepuHa U
STUJICHTJIUKOJISL.

@deHol: CTPOCHHE MOJIEKYJbl, (DU3MUYECKHME M XUMHUYECKHEe CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anbnerunpl U kemonvl. DopManblerui, aueTaldbIErHJ: CTPOEHUe, (u3MuecKkue Hu
XUMHYECKHE CBOWCTBA (PEAaKIMM OKHUCIIEHUS U BOCCTAHOBJICHUS, KAaUECTBEHHBIE PEAKLUM),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHASA M YKCYCHast KUCIOTHI:
CTpO€HUue, pU3NUECKUue U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIMe I KJlacca KUCIIOT, peaKIusl
TepuUKaNMU), ToNydyeHHe U mnpuMeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3¢Upbl KaK NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX I(PHUPOB.
Kupsl. 'maponus xupos. [IpuMeHneHne xupoB. buonoruyeckas poJib )KUPOB.

VYraeBoJsl: cocTaB, KiaccupuKays yriaieBoJoB (MOHO-, TU- U noymcaxapusl). [oko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTHU CTPOEHHUS MOJEKYJIbl, (PU3MUECKHE U XUMUYECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Meau(ll), okucieHue aMMHUAYHBIM PAaCTBOPOM
okcunma cepebpa(l), BoccraHoBieHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B MPHUPOJE,
npUMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemironosa kak npupojHble noiaumepsl. CTpoeHue Kpaxmaia U LEeJUTF0JI03bI.
dusnueckue 1 XMMUYECKHE CBOMCTBA Kpaxmaia (T'MJIpoJIni3, KayeCTBEHHAs PEaKIMs C HOAOM).

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHUs BELIECTB W MX MPEBPALEHUM: NpOBEIEHUE,
HaOJIIOIGHUE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHCIeHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToMHbIX
cnupToB (B3auMmojeiicTBue raunepuHa c¢ ruapokcunom meau(ll)), anprernnoB (okucieHue
aMMHUa4HbIM pacTtBopoM okcuga cepedpa(l) u ruapoxcuaom memu(ll), B3ammoneicTBue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE MPaKTHUYECKOW padoThl: CBOHCTBa pacTBOpa YKCYCHOU
KHUCIIOTBI.

PacuérHbic 3a1a4u.

Bolunicnenuss mo ypaBHEHMIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA MJIM MPOJYKTAa PEAaKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOoTepHbIe OpraHnueckre coequHenus. dusnueckne u XuMHYeCKue
CBOWCTBA AaMHUHOKHCIOT (Ha NpuUMepe TIJUIMHA). buojoruueckoe 3Haue€HHUE aMHHOKHUCIIOT.
IlenTraer.

benku kak mpupoIHBIE BBICOKOMOJIEKYJSIpHbIE coequHeHMs. [lepBuuHas, BTOpUYHas U
TpeTuyHasi CTpyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, IeHATypalus,
Ka4eCTBEHHBIE pEaKIIui Ha OEJKH.

OKCIepUMEHTAIbHbIE METOJIbl M3YYEHMsI BEUIECTB M HX MPEeBpALleHU: HAOMI0ACHHE U
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OETKOB IpH HarpeBaHUM, I[BETHHIC
peakiuu OEIKOB.

Bbicokomo1eKyIsIpHBIE COCUHEHHUS

OcHOBHbBIE MOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAS MOJIEKYyJspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUHN — MOJMMEPU3AIIs U MOJIMKOHCHCAIINS.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHUS BEIIECTB M MX NPEBPAIIECHUN: 03HAKOMIJIEHHE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MeXIpeaMETHBIE CBA3H.




Peanm3zanusi MeXNpeIMETHBIX CBSI3€M MPU M3YyUYEHUHU OpraHuueckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaKk U
TIOHSTHUH, SBIISIOMINXCS CUCTEMHBIMU JIJISL OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOme ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHWE, HAYYHBIH (akT, TUIMOTE3a, 3aKOH,
TEOpHsI, aHAJIW3, CUHTE3, KIaCCU(PUKAIMS, TEPUOJUYHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTPOBAHUE.

®dwusuka: MaTepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YPOBCHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (pU3MUECKUE BEJIMYMHBI U €IHHULIBI
WX U3MEPCHUSI.

Buonorusi: knerka, opranus3m, Ouocdepa, oOMEH BelIECTB B OpraHu3Mme, (pOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHOJOTHsI: MUIIEBbIe TPOIYKTHI, OCHOBBI PAI[HOHAIIEHOTO MUTAHUS, MOKOIIIUE CPECTBA,
JICKaPCTBEHHBIC U KOCMETUYECKHUE MPerapaThl, MAaTePHasbl M3 HCKYCCTBCHHBIX M CHHTETHYCCKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XMMHHU

XuMHUECKUN 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTUyYecKre yPOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- amemeHTbl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB MO OpOUTANIIM B aTOMaX 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OneKTpoHHask KOHQUTypalusi aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuonmueckas cucremMa XHMHUYECKUX JJIeMEHTOB /[l
U. MenneneeBa. Csi3p nepuoguveckoro 3akoHa U Ileproguueckoil CHUCTEMBl XMMHMUYECKHUX
aneMmeHToB JI. 1. MeHzeneeBa ¢ COBPEMEHHOM TEOPHEW CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEILECTB
110 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. Buabpl xumudeckod cBsi3W (KOBaJIeHTHAast
HEMOoJIsSIpHasl U TOJIsIpHAas, MOHHAsA, MeTaJuIMuyeckas). MexaHu3Mbl 00pa30oBaHUsl KOBAJEHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTeNeHb OKUCIEHNs. IOHBI: KAaTHOHBI M aHUOHBI.

BemiectBa MONEKyJISIpHOrO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHMIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue 0 qucnepcHsIX cucremax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPBI. MaccoBas 1o
BEIL[ECTBA B PACTBOPE.

Knaccugukanus  HeopraHmueckux coeauHeHHi. HomeHkiaTypa  HeOpraHMYecKuX
BEIECTB. ['€HeTHueckas CBsSI3b HEOPraHWYECKMX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumunyeckas peakuus. Kiaccupukanuss XMMHUYECKUX peaklUil B HEOPraHWYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChI BELLECTB, 3aKOH COXPAHEHMs U IIPEBpALCHUS
SHEPTUHU MTPU XUMUYECKUX PEAKIUIX.

CKOpoCTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumnueckoe paBHOBecwe. (DAKTOpHI, BIUAIOIIAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunun Jle [larense.

Onextponutuueckas aucconuanus. CunbHble n ciadble 3eKTposuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPAJIbHAs, EJIOYHAs.

OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.



OKCIEPUMEHTAJIbHBIE METOAbl M3YYEHHUs] BEIIECTB M WX MNPEBPAIICHUN: AEMOHCTpAIUs
tabnu «llepuonnueckas cucrtema xumuueckux siemeHToB . U. MenneneeBa», u3yueHue
MOJIeJIeH KPUCTAJUTMYECKHUX PELIETOK, HaOJII0ICHUE
U OMHCaHWE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIMBITOB (Pa3JIOKEHHE MEPOKCH 1A BOJAOPOIA B
MPUCYTCTBUU  KaTajau3aTopa, OMNPENCICHUE Cpelbl PacTBOPOB BEUIECTB C MOMOIIBIO
YHHBEPCATHHOTO MHIUKATOPA, PEAKIIMH MOHHOTO OOMEHA), MPOBEICHUE MPAKTHIECKONH pabOThI
«BnusiHue pa3nuvHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUN.

PacuérHbie 3amaun.

Pacuétpl Mo ypaBHEHHUSIM XUMHUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TTOHSATHUS «MACCOBAsi JI0JI BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [lonoxenue nemeraminos B [leprognyueckoit cucteMe XUMUYECKUX JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpPOCHHsI aToMOB. (DHU3WYECKHE CBOHWCTBA HEMETAJLIOB.
AJTOTpOnIUST HEMETAUIOB (Ha MPUMEpe KUCIOpoia, cepsl, hocdopa u yriaeposa).

XHWMHYECKUE CBONCTBA BAXKHEWIIMX HEMETA/UIOB (TallOTeHOB, cephl, azora, (docdopa,
yIiepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnel. [lonoxkenne meramioB B [lepuoandeckoil cucteMe XUMHUYECKUX 3JeMEeHTOB /I,
N. MenpneneeBa. OcoOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 0000YeK aTOMOB MeTauioB. OOiiue
¢usznveckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HaNPsSKECHUN
METaJIJIOB.

XHWMHYECKHUE CBOWCTBA BAKHEHINMX META/UIOB (HATPHWM, KalWi, KaJbIMA, MarHuw,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUMN.

O61mue criocoOb! Moay4YeHus: MeTauioB. [IlpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTATbHBIC METOJbl M3YYCHHS BEIIECTB W WX MPEBPAIICHUN: HW3YYCHHE
KOJUIeKIIMU «MeTaluibl U CIJIaBbl», OOPa3I[OB HEMETAIIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3aj7a4, HaOIIOJIEHWEe W  OINKCAaHME JIEMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME THUAPOKCHIA ATIOMUHUS C PACTBOpPAMM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIJIOB).

Pacu€THble 3a1a4n.

Pacuérer maccel BemiecTBa mMiauM 00bEMa ra3oB MO HM3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Uiu 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMM BEIIECTB, Pacu€Thl Macchl (00bEMAa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponps xumun B oOecrieueHUN IKOJIOTUYECKOMN, SHEPTETUUECKONW U MUIIEBOM O€30MaCHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBinenuss 00 OOMMX HAYYHBIX NPHUHIUINAX MPOMBIIUIEHHOTO  TOTYYCHHS
BaKHEUIIINX BEIIECTB.

UYenoBek B MHpE BEIIECTB M MaTEpPHUAJIOB: BaKHEHIIME CTPOUTEIbHBIE MAaTepUalbl,
KOHCTPYKIITMOHHBIE MaTepualibl, KPackd, CTEKJIO, KepaMuKa, MaTepuaiabl i DJICKTPOHHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpATIbHBIC yI0OpEHUS.

XuMmusi ¥ 370pOBbE UYENIOBEKA: TMpaBHJIa HWCIOJIB30BAHUS JICKAPCTBEHHBIX TPEMApaToOB,
npaBuia 0e301acHOTO HCTIOJIb30BaAHUS npenaparoB OBITOBOI XUMUU
B ITIOBCETHEBHOM KU3HMU.

MexnpeAMEeTHBIE CBSI3H.

Peanuzamnus MeXnpeaMETHBIX CBA3€H Mpu M3ydeHUH OOIIel M HEOpPraHU4YEeCKONW XMMHH B
11 xmacce ocyIliecTBIseTCs Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHATHUH, SIBISIIOIIMXCA CUCTEMHBIMH JIJI1 OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LMKIIA.




OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KIacCHU(pUKALUs, MNEePUOAUYHOCTh, HAOIIOJACHHUE, JKCIICPUMEHT, MOJCIUPOBAHHE,
HU3MEpPEHHE, SBJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBa, PU3NUCCKUE BEIIMYUHBI U €IMHUIIBI KX U3MEPECHHSI, CKOPOCTb.

buonorus: kierka, opraHus3M, 3KOCHCTeMa, Ouocdepa, MakKpo- M MHKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuUHEpasIbI, TOPHBIC MIOPOJIBI, MOJIE3HBIE UCKOIIAEMBIE, TOILJIUBO, PECYPCHI.

TexHomorust: XuMHYECKasi IPOMBIIIUIEHHOCTb, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIIBHBIX

MaTCpHraJIoB, CEIBCKOXO03SHCTBEHHOE IIpOU3BOJCTBO, numeBas IMPOMBIINIJICHHOCTD,
q)apMaLleBTI/IquKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMECTHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuraiosB, OJICKTPOHHAas IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

2.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS OO0YYarOLIMMMCA
IpOTpaMM CpPEAHEro OOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuHno-meronuueckoil OCHOBOM s pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IPOTPaMM CPEAHEr0 O0IIEero 00pa30BaHUs SIBIISETCS CUCTEMHO-IESITEIbHOCTHBIHN MTOIXO/.

B cooTBeTcTBHM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3y/IbTaTOB OCBOCHMS TNpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro oouero obpazoBaHuUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKON TpakIaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHIO;

HaJIMYue MOTUBALUU K 00Yy4EHHIO;

IeJICHANPaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JTUYHOCTH Ha OCHOBE KJIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIUXcs PYKOBOJCTBOBATbCS B CBOEH J€ATEIHLHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIUMHU LIEJOCTHOM CHUCTEME XHMHUYECKOIO
o0Opa3oBaHus;

HaJIMYue TPABOCO3HAHMS HKOJIOTMUYECKON KyJIbTYphl M CIIOCOOHOCTH CTaBUTh LENU U
CTPOUTH )KU3HEHHBIE IIAHBI.

JInuHOCTHBIE pE3yNabTaThl OCBOCHMSI NpeaMmeTa «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
yuyeOHOM M BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBHM C T'YMAaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXJIaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH U NPAaBUIAMHU MOBEICHMS,
CIOCOOCTBYIOLIMMH IpOLIeccaM CaMOIIO3HAHMS, CAaMOPa3BUTHS M HPaBCTBEHHOI'O CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMSI MpEeAMETa «XHUMHUS» OTPa)karT cHOPMUPOBAHHOCTh
ONbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATEIbHOCTH OOYy4alomMXCs 10 pealnu3aluu
MPUHSTHIX B OOILECTBE LICHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpaKIaHCKOro BOCIUTAHMS

OCO3HaHUS O0YYAIOUIUMUCS CBOMX KOHCTUTYI[MOHHBIX IIPaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U NIPaBONOPSIKY;

IIPEICTABICHUS O COLMAJIbHBIX HOPMAax M NPAaBWIAX MEKIMYHOCTHBIX OTHOLICHWM B
KOJJIEKTHBE;



TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATEIBLHOCTH IPU CO3/IaHUM y4EOHBIX IPOEKTOB,
peneHnH y4eOHBIX M ITO3HABATEIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH NOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apryMEHThI APYIHX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUYEOHOH NesTEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEUI0 OTEUECTBEHHOM
XUMUH;

YB@KEHHsSI K TPOLIECCY TBOPYECTBA B 0OOJACTH TEOPHHM U MPAKTUYECKOTO MPUMEHEHHS
XMMHH, OCO3HAHUS TOTO, YTO JAOCTHIKEHMsI HAyKH €CTh pe3yJbTaT [UINTENIbHBIX HAOJIIOJICHUH,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSTHHOTO TpyZAa YYEHBIX U IPAKTHKOB;

MHTEpECa M II03HABATEIbHBIX MOTHBOB B IIOJIyYCHHH U IOCIEIYIOIIEM aHAJIN3E
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUSI, 3TUYECKOTO [TOBECHMSI;

CIIOCOOHOCTH ~ OLIEHMBATh CUTYallMM, CBA3aHHbIE C XUMHUYECKUMM  SIBIICHUSMH,
U IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACh HAa MOpPaJbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OIICHMBAaTh CBOE IIOBEJIEHWE U TIOCTYNKU CBOMX TOBApUIIEH € MO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TOCJIEACTBUN ITUX IOCTYIIKOB;

4) ¢hopMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

NOHUMAaHMs LIEHHOCTeH 310poBOoro M Oe3omacHoro obpasza KHU3HU, HEOOXOAMMOCTHU
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

coOuto/IeHHs MpaBuil 0€30IaCHOT0 OOpallleHUsl ¢ BellecTBaMM B OBITY, IOBCEAHEBHOM
JKU3HU U B TPYZLOBOM €A TENbHOCTH;

[NOHUMaHMs LEHHOCTH IPaBUJI MHIUBUAYAJIBHOIO U KOJUIEKTUBHOIO 0€3011acHOIrO
MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMsI TOCIIEACTBUN M HENPHATHS BPEIHBIX MpPUBBIUEK (YMOTpeOJIeHMs alIKoroJs,
HapKOTHUKOB, KYpEHHUs);

5) TpyaoBoro BocnuTaHusi:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-MCCJIEI0BATEIbCKONW JI€ATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTH€ B pEIIEHUU TMPAKTUYECKUX 3aJad COLHUaIbHOU
HaIlpaBJIEHHOCTH (B PAMKax CBOET0 KJlacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHHUS K TPYY, JIOASIM TpyJia U pe3yibTaTaM TPYAOBOH 1€ATE€IbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY HWHAMBUAYAIBHOM TpaeKTOpUH OOpa3oBaHMUS,
Oynymeil mpodeccun U pearr3aluu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K0JIOrH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JIeCO00Pa3HOT0 OTHOIIEHUS K MPHUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHUMAaHMS TJI00AJTBHOTO XapakTepa HKOJOTHUECKUX MPOoOIIeM, BIHUSAHUS SKOHOMHUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

0CO3HaHMsI HEOOXOAUMOCTH HMCIIOJIb30BAaHUS JOCTH)KEHUN XUMMHU JJIS1 pEIIEHUs] BOIIPOCOB
paloHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HENPUATUS JNEHCTBUM, MPUHOCSIIMX BpE OKPYKAIOUIEH NPUPOIHON Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUYECKHUE IMOCIEACTBUS MpPEeIIpPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIM4YUS PA3BUTOrO DKOJOTMYECKOIO MBIIUICHUS, 3KOJOTUYECKOW KyJIbTYPBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B



MMO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMAIBHON MPAKTHKE, CIIOCOOHOCTH W YMEHUSI aKTUBHO
MPOTUBOCTOSATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTHKH;

MOHWMAHUS CHENUPUKA XUMHUU KaK HayKd, OCO3HaHWs €€ ponu B (HOPMHUPOBAHHH
paIrMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JJaHUH IIEJIOCTHOTO MPECTaBICHUS 00 OKPYKaroIeM
MHpPE KaK O €IMHCTBE IMPUPOAbI M YEJIIOBEKA, B IO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEU H
peIIeHUH IPOOIeM COXPaHSHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOH 3HAYMMOCTH XHMHH JJIi COBPEMECHHOW LMBHIU3AlMU: B €€
T'YMaHUCTHYECKON HAINpaBICHHOCTH M BaYXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOH M DKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00€ecCTeueHNN yCIOBUN YCTEIIHOTO TPYJAa U SKOJIOTUYECKA KOM(DOPTHOM KUZHU KKIOTO UjIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIpPAaMOTHOCTH: IOHMMaHUs CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIF30BATh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUs SBICHUU OKPYXKAIOIIET0 MHpA M MPOUCXOMSAIIMX B HEM HM3MEHEHUH,
yYMEHHUsI J1eJ1aTh 000CHOBAaHHbBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C LEJBIO MTOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIHHO MCIOJIb30BAaTh XUMUYECKHUE 3HAHMS ISl PEIICHHS MTpoOieM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbLCKOM AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KMU3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOGHHOCTSM Tpyda B pa3nuuHbIX cdepax mpodeccrnoHanbHON
JIeSITEILHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS Y4eOHOTO mpeamera «XHUMHS» Ha YpPOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe A7 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXIUCIUTUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYUHBIN (DaKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUS, HCCIIEIOBaHUE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpPCAJIbHBIE yueOHbIe JIEUCTBHUS (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
perynatuBHbIe), oOecreunBaronye (opmupoBaHUe (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroInXCs;

CIIOCOOHOCTh ~ OOYYAlOIIMXCS ~ MCIIOJNIB30BaTh  OCBOEHHBIE  MEKIUCIUILUIMHAPHBIE,
MHPOBO33PECHUYECKHE 3HAHWUS W YHUBEpCaJIbHbIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEILHOW U
COLIMANILHOM TTPaKTHKE.

MertanpeameTHble pe3ynbTaThl OTPaXKalOT OBJAJACHUE YHHUBEPCAIbHBIMH Y4€OHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMH JICHCTBUSMHU.

OBjaagenue YHUBEPCAJIbHBIMHA y‘leﬁHbIMl/l NnMo3HaBaTeJIbHbBIMU HEﬁCTBHHMH:



1) 6a3oBble JJOorMYecKHUe AeCTBUS:

CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh W aKTyalU3upoBaTh NpoOjeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

ONpEAENATh LENU JACSITEIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUM HMX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C TOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh IPU OCBOECHUU 3HAHUM NPUEMBI JIOTUYECKOI'O MBIIUIEHUS — BBLIEIATh
XapakTepHble MpHU3HAKKM MOHATHUM M yCTaHABIMBaThb HUX B3aUMOCBS3b, MHCIOJIbB30BATh
COOTBETCTBYIOIIUE MMOHATHUS JIs1 OOBSICHEHHSI OT/ICIIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELIECTB U XUMUUECKUX PEAKIIUM;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyKIeHHUs (MHIYKTUBHbIE, JEAyKTHBHbIC, I10 AaHAJOIMH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBJICHUSAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUECHMUS;

IPUMEHSTh B MpOLIECCE MO3HAHMSI, UCHOIb3YEMbIE B XMMHH CUMBOJIMYECKUE (3HAKOBBIE)
MO/IeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHA4YecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU PEIeHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEAKIIHI.

2) 0a30BbIe HCCJIeI0BaTEIbCKHE 1eHCTBUS:

BJIa/I€Th OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUII;

dopmynupoBaTh 1€ M 3aJa4d  UCCJICAOBAHUS, MWCIOIb30BaTh IOCTaBIECHHbBIE U
CaMOCTOSITENIEHO C(hOPMYTUPOBAHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS TMITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HaBbIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBEICHUS YUYEHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOJAaTh 32 XOJOM IIPOLecca, CaMOCTOSITEIbHO
IIPOrHO3MPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOLIEHHS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHMUECKOW HCCIel0BaTeIbCKOW M MPOEKTHOH JesTeIbHOCTH,
MPOSBIIATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METO0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMU (HAy4YHO-TIOMYJIspHAs
JUTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble Tmocobusi, pecypcbl HMHTepHera),
aHATM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dopMynupoBaTh 3ampochl M MPUMEHSTH pa3IMyHble METOJbl MpPHU IOHCKE U OTOOpe
nHpopmaIuu, He0OXO0AMMOM TSl BRIMIOJTHEHUS YI€OHBIX 3a7a9 ONPEIeIEHHOTO THTIA;

nproOpeTaTh OIBIT UCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpezacTaBieHuss WHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIbI, PUCYHKHU U IPYTHE);

UCTIOJIb30BaTh HAYYHBIM $A3BIK B KauyecTBE CpeJICTBa IpH paboTe ¢ XUMHYECKOU
uH(popMaliel: NPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMIH KOMMYHUKATHBHBIMU J1€CTBUAMM:

3a/laBaTh ~ BONPOCHI IO  CYIIECTBY OOCYXKJaeMod TeMbl B  XOJe JMajora
W/WIM JTUCKYCCHUHU, BBICKa3bIBaTh HJIEH, (POpPMYIHpOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIBHO
BBITIOJIHEHU S TIPEJIJIOKEHHOMN 3a/1a4u;



BBICTYIIaTh C TNPE3EHTAIMEH Pe3yJbTaTOB MO3HABATEIBHON ICSITEIBHOCTH, MOJY4ECHHBIX
CaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU  BBITIOJHEHUH XHMHYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCIICOBAHUIO CBOWCTB HW3Yy4aeMbIX BEIIECTB,
peanu3aniu y4eOHOT0 MPOEKTa u (hopmynHupoBaTh BBIBO/IBI
0 pe3ysibTaTaM TPOBENEHHBIX HWCCIEAOBAaHUNA TYTEM COTJIACOBAHUS TIO3WIMA B  XOJIE
o0cyxeHusI 1 0OMEHAa MHEHUSIMU.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PeryIsiTHBHBIMH J1CHCTBUSIMU:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh U OCYILECTBIATh CBOKO IO3HABATEIBHYIO NIEATEIbHOCTD,
ompenenss e€ IeTu W 3aJa4d, KOHTPOJIMPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
IpeularaéMblii alrOpUTM JIEHCTBUI IPU BBINOJHEHUH Y4E€OHBIX M MCCIIEJOBATENIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BELIECTBAX U XUMHUUYECKUX PEAKLIUAX;

OCYIIECTBIIAATh CaMOKOHTPOJIb CBOEH JACATEIPHOCTH Ha OCHOBE CaMOaHAIW3a H
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATHBI
10 KJIIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAKAIOT:

c(OpMUPOBAHHOCTH NPECTABICHUN 0 XUMUUYECKON COCTABIISIIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
IIPUPOJHON Cpene;

BJIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHUH, KOTOpAas BKJIIOYAET: OCHOBOMOJIArAONIUe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIeKYJia, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKast CBsI3b, CTPYyKTypHas ¢opmyna (pa3BépHyTas U
COKpaméHHasl), MOJb, MOJISIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIA  CKEleT,
GyHKIMOHATBHAS TPYINa, PaJuKan, W30MEpHUsi, U30MEpbl, TOMOJOTUYECKUM Psi, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKAllINe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIC COSAMHEHNS); TEOPUHU U 3aKOHBI (TEOPUs CTPOEHHUSI OPTaHUUECKUX
BemectB  A. M. BytiepoBa, 3akoH CcOXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAllue B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTU ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTONOTHYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MTaCHOM HCITOJIh30BAaHUH BOXKHEUIIINX OPTaHUIECKUX BEIIECTB B OBITY
Y IPaKTUYECKOMN JEeSATENbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKU MOHSATHN, YCTAaHABINBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAHUHU COCTaBa, CTPOCHUS U
MPEBPAILICHUI OPTaHUYECKUX COETUHEHUI;

c(OpPMUPOBAHHOCTh YMEHUH HCIONIH30BATh XUMHUYECKYIO CHUMBOIUKY HJISi COCTaBJICHHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OPMYIJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEAaKLMW, U3rOTaBIMBATh MOJENIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPAIIY UX XUMHYECKOTO M TIPOCTPAHCTBEHHOTO CTPOCHHSI;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAATIE)KHOCTh H3yUYEHHBIX OPTaHUYECKUX
BEIIECTB TI0 HMX COCTaBy M CTPOCHHMIO K ONPEAENEHHOMY KIACCy/Tpymnie COeauHEHUN
(YrmeBomopobpl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC
COCIMHEHMS), JTaBaTh MM Ha3BaHUs 1Mo cuctematudeckoii HomeHkiatype (IUPAC), a taxxe
MPUBOJUTH TPUBUAIBHBIC HA3BAHHS OTACIHHBIX OPTraHMYECKHUX BEIIECTB (ITUJICH, MPOIUIICH,
aleTUJICH, STWICHIVIUKOJb, TJIUUEPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHas



KHCJIOTa, YKCYCHAasl KMCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIIOTA, TIIOK03a, (GPyKTO3a,
KpaxmaJ, eJITI0103a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHHS ONPEICNATh BUIbl XHMHUYECKOH CBS3M B OPraHMYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSTH IOJIOKEHHUSI TEOPUU CTPOCHHUS OPraHUYECKUX
BemecTB A. M. BytiepoBa st 00BbsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTpPOEHHE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPECTABUTENICH PA3IMUHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, ASTWIEH, NPONWICH, aneTwieH, OyramueH-1,3, mermnOyramauen-1,3, OeHsod,
METaHOJ, 3TaHOJ, STHJICHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalbIeru/l, MypaBbHHAsl U YKCYCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMHU YpaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
UCTIOJIB30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKHU YIIIEBOJAOPOTHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEpPepabOTKH M MPAKTUYECKOEe IPUMEHEHHE
MPOIYKTOB NEpepaboTKu;

c(OpMUPOBAHHOCT YMEHMHM MPOBOJAUTH BBIYMCICHUS IO XMMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH IO H3BECTHBIM
macce, 00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BELIECTB
WM TIPOJYKTOB PEAKIUN);

c(OpPMUPOBAHHOCTh YMEHUH BIIAJICTh CUCTEMOW 3HAHUH 00 OCHOBHBIX METOJ[aX HAYYHOTO
MO3HAHUS, WCIONb3YeMbIX B XHMHUHM I[P HM3YyYEHUU BEIIECTB M XUMHUYECKUX SIBICHUUN
(HaOnrofeHUe, U3MEpPEHUE, OKCIIEPUMEHT, MOJAEIUPOBAHUE), MCIIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHI COOJIIOaTh MpaBUiIa MOJIb30BAHUS XUMHUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHKMEM, a TaKXKe MpaBuUiia 0OpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUIAHMPOBATb M BBIMOJHATh XUMHUYECKUNA DSKCHEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHWH, MOJYYEHUE ITUIICHA U U3YYEHHUE ero
CBOMCTB, KAaueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEIIECTB, JeHaTypauusi O€IKOoB IpHU
HarpeBaHUU, [IBETHbIE PEAKLIUU OEIKOB) B COOTBETCTBUU C MpaBWJIAMHU TEXHHKH 0€30MacCHOCTH
npu oOpallleHUuu ¢ BEIEeCTBaMHU U JJAOOpPaTOpPHBIM 00OpYI0BaHUEM, MPEACTABIATH PE3YIbTAThI
XMMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN Hu
(GbopMyIMpOBATH BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3HPOBATh XUMUYECKYI) HH(OpMAIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nHdopmanmu, UuTepHeT u 1pyrux);

c(OPMHPOBAHHOCTh yMEHHUH COOJIOAATh MpaBWJIa 3KOJOTMYECKH LeIecoo0pa3Horo
MOBE/EHNA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOErO 370POBbS U
OKpYXKarolled NPUPOJHOM Cpenbl, 0OCO3HABaTh ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cwmbica mnokazatens [IJIK, moscusaTe Ha
IpUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUSI UX BPEIHOTO BO3JEHCTBUS HAa OPraHU3M
YeJI0BEeKa;

Ui 00yYaroIuXxcs C OTPaHUYEHHBIMH BO3MOXHOCTSMHU 37I0POBbS: YMEHHE HPUMEHSThH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BEIIECTB U XMMUYECKHX SBJICHUI;

JUISL CIIETIBIX M CIA00BUAAIIMX O0YJAIOIUXCS: YMEHUE HCII0JIb30BaTh PeNlbe(hyHO-TOUCUHYIO
cucrteMy o6o3Hauenuii JI. bpaitns mis 3anucu xumMmudeckux Gopmys.

11 KUIIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHueckasi XuMus» OTpaXkaroT:



c(hOpMUPOBAHHOCTh TIPEACTABJICHUI: O XHWMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B IMO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpOBAHUU
MBILUICHUSI U KYJIbTYPbl JIMYHOCTU, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTHU, HEOOXOAMMOM JUIs
pEIICHUS] TPAKTUYECKUX 33Jad M DKOJIOTMYECKM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeaE;

BIIQJICHUE CHUCTEMOW XHMHUYECKHMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJICKYJIa, MOJIb, MOJSIPHBI O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTEICHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBaJICHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJIHAs),
KpUCTaJUITMYECKasi  peméTka, THUIBI ~XMMHMYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAsT JUCCOLMALNs, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMMHUYECKOM  peaklMM, XHUMHYECKOE€ paBHOBECHE); TEOPMHM U  3aKOHbI  (Teopus
SJIEKTPOJUTUYECKON  aucconuanuu, nepuoaundeckuit 3axkoH JI. W. MenneneeBa, 3akoH
COXpaHEHHUsI MACChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaKusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXKalKre B OCHOBE IMOHMMAHUS TPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
dakTosornueckrue CBEJCHUS O CBOWCTBAX, COCTaBE, MOJYYECHUH M OE30M1aCHOM HCIIOIb30BAHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUUYCCKOM JCSITEILHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUM BBISBIIATH XapaKTEPHbIC MPU3HAKU MOHATUH, YCTAaHABIMBATD
WX B3aUMOCBS3b, UCIOJIH30BATh COOTBETCTBYIOIIME MOHSATHS MPU OMMCAHUH HEOPTaHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI0 CHUMBOJMKY JJII COCTaBJICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUil, CHUCTEMATHUECKYyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTJCJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
YIJIEKHUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HEraméHas H3BECTb, NUTbEBas COJA, MUPUT U
ApyrHe);

c(OpPMUPOBAHHOCTh YMEHUN OMPEENITh BAIIEHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAUHEHUSX, TUI KPUCTAUIMUECKOW PEIETKH KOHKPETHOTO
BEIlECTBA (aTOMHAas, MOJEKYJISpHas, MOHHAs, METa/NInuecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COETMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBAThH MPUHAICKHOCTh HEOPTAaHMUECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpYIINe CoeInHEeHUH (IIPOCThIE BEUIECTBA — METAIUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUSI, KUCIOTHI, aM()POTEpHBIE THAPOKCHIBI, COJIHN);

c(OpMUPOBAHHOCTh ~YMEHHH  pacKpbIBaTh CMBICH Mepuogudeckoro 3akonHa [l
U. MenneneeBa M JEMOHCTPUPOBAaTH €ro CHUCTEMATU3HPYIOIIYIO, OOBSCHUTEIbHYIO U
MPOTHOCTUYECKYIO (DYHKIIUHU;

c(hOpMUPOBAHHOCTh YMEHHH  XapaKTepU30BaTh DJICKTPOHHOE CTPOCHHE  aTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB lleproanyeckoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB Jl.
. MenzeneeBa, MCHOJb3ysl TOHATHS «S-, P-, O-3JEKTPOHHBIC OPOMTAINY, «IHEPreTHYCCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHs CBOWCTB XHMHUYECKHUX OJIIEMEHTOB M HX
COEIMHEHUH MO mnepuojaM MW rpymnmnam l[lepruoanydeckoil cUCTeMbl XMMHUYECKUX AeMEHTOB /l.
N. Menneneena;

c(hOopMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XMMHUECKHE CBOMCTBA
HEOPTraHWYECKHX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3M MEXJy HEOPTaHMYECKUMHU BEIIECTBAMH C TIOMOIINBIO YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEaKInid;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCHU(UIIMPOBATH XUMUUYECKHE PEAKIIUU TI0 PA3TUIHBIM
npu3HaKaM (YMCIy W COCTaBy pearupyroluxX BeUIeCTB, TeIIoBoMy d(hdexTy peaxiuwu,
M3MEHEHUIO CTENICHEeW OKUCIICHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIuy, Y4acTHIO KaTalu3aTopa);



c(OpMUPOBAHHOCTh YMEHUIN COCTAaBIISITh YPAaBHEHUS PEAKIU pa3IUYHbIX TUIIOB, MOJIHbIE
U COKpaIEHHBIC YPaBHEHHUS PEaKIMi MOHHOTO OOMEHA, YUUTBIBAs YCIIOBHS, NMPH KOTOPBIX 3TH
peaKuu UAyT 10 KOHLIA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KayeCTBEHHBIN
COCTaB pAa3IUYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaTh OINbBITHBIM IMYTEM HOHBI,
NPUCYTCTBYIOILIME B BOJHBIX paCTBOpPaX HEOPraHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMH PaCKpBIBATh CYHIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT
pa3nuYHBIX (HaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHE MTPOIIECCHI, JIeKAIUE B OCHOBE
MPOMBIIIJICHHOTO TOJIYYeHUS CEPHOW KHUCIOTHl, aMMHUaka, a Takke Cc(hHOpMUPOBAHHOCTh
npefcTaBieHnid 00 OOMIMX HAYYHBIX TMPUHIMIIAX W IKOJOTHYECKUX IMPOOJIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYHUCICHUS C WCIOJIB30BAaHUEM TOHITHS
«MaccoBasi 0N BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILICHUH Ta30B MPU XHUMHUYECKUX
peaKIusIX, MacChl BEUIECTBA MM 00BEMA Ta30B 1O M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEILIECTB, TEIUIOBOTO 3(deKra peakuud Ha
OCHOBE 3aKOHOB COXPAHEHUS MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHHS SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHUI COOIIOaTh MpaBUiIa MOJIb30BAHUS XUMUYECKOW MOCYAOH H
71a00paTOpPHBIM 000PYIOBAHUEM, A TAKXKE MTPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIUSMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIOIHATh XUMHUYECKHHA HKCIIEPUMEHT
(paznmokeHue TEpOKCHIa BOJOPOAA B NPUCYTCTBHHM KaTalld3aTopa, OMpEICNIEHUE CpPeJlbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATLHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeaKlUH, PeakIMd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEaKkIMH Ha
cynbdar-, kKapOoOHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIBHBIX
3agad nmo TeMam «Metamuib» U «HemeTamuib») B COOTBETCTBUM C TpaBWIAMH TEXHHUKH
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3yabTaThl XMMHUYECKOTO S3KCIepUMEHTa B (opMe 3alUCH YPAaBHEHUH COOTBETCTBYIOLIMX
peaxIuii 1 GOpMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHHHM KPUTHYECKH aHAIM3UPOBATh XUMHMUYECKYI0 HH(POPMALHIO,
MOJy9aeMyl0 W3 pPa3HBIX HCTOYHMKOB (CPEACTBa MacCOBOW KOMMYHHKaluW, MHTEpHET
JPYTHX);

c(OpMUPOBAHHOCTh YMEHUN COONIOAATh IMpaBWJIa HKOJOTMUYECKH LEeIeco00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbs U
OKpY’Karomie MPUPOJTHON Cpelbl, 0OCO3HABAaTh OMACHOCTH BO3JCHCTBHS HAa JKUBBIE OPTraHU3MBI
OIpe/IeNIEHHBIX BEIeCTB, MOHUMas cMblca nokazatens [1IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIICHHUS U MPEIOTBPAILICHIS UX BPETHOTO BO3JCHCTBUS HA OPTaHU3M YeJI0BEKa;

Ui 00yYaroIuXxcs C OTPaHUYEHHBIMH BO3MOXHOCTSMHU 37I0POBbS: YMEHHE HPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MTO3HAHMUS BEIIECTB U XMMUYECKHX SIBIICHUIA,

JUISL CIIETIBIX M CIA00BUAAIIMX O0YJAIOIIUXCS: YMEHUE HCII0JIb30BaTh PeNlbe(yHO-TOUCUHYIO
CHUCTEMY 0003HaUYeHMI JI. bpaitns TUIst 3alucu XUMHYECKUX dhopmy.



3. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KosmuectBo wacos OnexTpoHHbIE (IUPPOBEIC)
n/m Bcero| Konrposbabie [IpakTryecKue obpasoBatenbHbIe PeCypChl
paboThI paboThI
‘Pamen 1. TeopeTnyecKkne OCHOBbI OPraHUYECKOM XMMHUH ‘
1.1 |[Ipenmer oprannueckoit xumuu. Teopus cTpoeHus 3
opranudeckux coenuHeHuit A. M. byrineposa
‘I/ITOFO 0 pa3zeny H 3 H ‘
‘Pamen 2. Y1ri1eBOA0pPOaAbI ‘
‘2.1 HHpe)lem,HHe YTIEBOAOPO/Ibl — AJTKaHbI H 2 H H H ‘
‘2.2 HHenpeueanHe YTII€BOJOPOIbI: ATKEHBI, AJIKAINCHBI, aJTKUHBI H 6 H H 1 H ‘
‘2.3 HApOMaTquCKHe YII€BOJOPO/IbI H 2 H H H ‘
‘2.4 HHpI/IpO,[[HBIe UCTOYHUKH YTJIEBOJIOPOJIOB U UX NepepadoTKa H 3 H 1 H H ‘
‘I/IToro II0 pa3feiny H 13 H ‘
‘Pamen 3. Kucjiopoacoaep:xaniue opraHu4ecKue coeJuHeHUs! ‘
‘3.1 HCanTLL denon H 3 H H H ‘
‘3.2 HAJ‘ILHGFI/II{H. Kap6onoBsie kucnotbl. CiioxxHbIE 3PUPBI H 7 H H 1 H ‘
‘3.3 HYFJIGBO):[H H 3 H 1 H H ‘
‘I/IToro 10 pa3jeiy H 13 H ‘
‘Paue.ﬂ 4. Azorcoaep:kauye OpranuyecKue coeJuHeHust ‘
‘4.1 HAMI/IHH. AMMHOKHCIIOTHI. benku H 3 H H H ‘
‘I/ITOFO 10 pazzeny H 3 H ‘
‘Pa:me.ﬂ 5. BbICOKOMOJIEKYISIPHbIE COCAUHECHUS ‘
‘5.1 HHnaCTMaCCH. Kayuyku. Bonokna H 2 H H H ‘
|

‘I/ITOFO 10 pa3zeiy H 2 H




Ne HanmeHnoBaHue pa3zienoB U TeM IPOrpaMMBI ‘ KonmuectBo yacos ‘ DnekTpoHHbIE (LU(PPOBHIE)
n/m Bcero| KouTtposbHbie [IpakTHyeckue 0bpasoBaTeNbHbIC PECYPChI
paboThI paboThI

|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 | 2 [ 2 [ |
11 KIIACC

Ne HanmeHnoBaHue pa3zienoB U TeM IPOrpaMMBI ‘ KonuuectBo yacos ‘ DnekTpoHHbIE (LU(PPOBHIC)

n/m Bcero| KonrposnbHble I[IpakTHyecKue 00pa3oBaTeNBHbIC PECYPChI

paboThI padoThI
‘Pame.ﬂ 1. TeopeTnyeckne 0CHOBbI XHMHH ‘
1.1 ||Crpoenue atomoB. Ilepuonnueckuii 3akon u [lepnonuueckas 3
cucteMa xuMudeckux sneMmeHToB J. 1. MennaeneeBa

‘1.2 HCTpoeHHe Benlectsa. MHOrooOpasue BelIECTB H 4 H H H ‘
‘1.3 HXI/IMI/I‘-IGCKI/IG peakuuu H 6 H 1 H 1 H ‘
[Uroro no pasaeny | 13 | | | |
‘Pamen 2. Heoprannveckasi XumMusl ‘
21 |Meramm: |6 | | | |
‘2.2 HHeMeTaJmH H 9 H 1 H H ‘
‘2.3 HCBSISB HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB H 2 H H H ‘
‘I/ITOFO 10 pasjeny H 17 H H H ‘
‘Pa311e.11 3. Xumus ¥ )KU3Hb ‘
‘3.1 HXI/IMI/IH Y )KU3Hb H 4 H H H ‘
‘I/IToro o pazaeny H 4 H ‘
(OBILEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME | 34 | 2 I 3 I |

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

‘ Ne H Tema ypoka

KomnnuectBo yacos

|

JlaTa

H DJEeKTPOHHBIE IUPPOBBIE ‘




n/n Bceero|| Koutponbhbie || Ilpaktudeckue || u3ydeHus | oOpazoBaTeIbHbIE PECYPChI
paboTbI paboThI

1 |IIpenmer opranndeckoil XuMuM, €€ BOSHUKHOBEHUE, pazputue u|| 1

3Ha4YeHUE
2 ||Teopus cTpoeHUs OPraHUYECKHX COSAMHEHUN A. M. 1

bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
3  |[[IpencraBiieHue o Ki1acCUpUKAILMU OPIraHUYECKUX BEILECTB. 1

Homenkiarypa (cucremarnueckasi) ¥ TPUBHAIbHBIC HA3BaHUS

OpPraHUYECKUX BEILECTB
‘4 HAJ'IKaHBIZ COCTaB U CTPOCHUE, TOMOJIOTUYECKUN PSIJT H 1 H H H H ‘
‘5 HMeTaH U 3TaH — MPOCTEeHIINE NPEICTaBUTENN AJIKAHOB H 1 H H “ “ ‘
‘6 HAJ'IKGHBIZ COCTaB U CTPOCHHUE, CBOICTBA H 1 H H “ “ ‘
‘7 HSTHJIeH Y IIPOIHJIEH — IIPOCTEUINE PEACTABUTENN AIKEHOB H 1 H H || || ‘
8 |[[Ipaktmueckas padota Ne 1. «[lomydenue sTuneHa 1 U3ydeHUe 1 1

€ro CBOMCTB»
9 ||[Ankaguensl. byraguen-1,3 u merunoyranguen-1,3. [lonyuenue 1

CUHTETHYECKOTO KayuyKa 1 pe3UHbI
10 ||AnKuHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOIMUECKHI 1

psia. ALETUIeH — MPOCTEHIINNA PeICTaBUTENb aJIKUHOB
‘11 HBLIchneHHﬂ 10 YPAaBHEHHUIO XUMUYECKOUN pEeaKINu H H H H H ‘
‘12 HApeHH: 0en301 1 TONIyoJ1. TOKCHYHOCTh apEHOB H H H H H ‘
13 |lenermueckas CBsI3b YIJIEBOJIOPOJIOB, MPUHAISKAIINX K

pa3IMYHbBIM KJaccaM
14 |IIpuponHble HCTOYHUKHU YTJIEBOJOPOIOB: MPUPOIHBIH ra3 u 1

MONYTHBIE HEPTIHBIE ra3bl, HEPTH U MPOIYKTHI €€ MepepaboTKU
15 |[IpupoHbIe HCTOUHUKH YTIEBOJOPOJOB: IPUPOIHBIN ra3 u 1

MOMyTHBIE HEPTAHBIE ra3bl, HE(Th U MPOAYKTHI €€ epepadboTKu
‘16 HKOHTpOIILHaS{ pabota 1o pasjeny «YTJIeBOJA0POIbI» H 1 H 1 H H H




No Tema ypoxka KonnuectBo wacon Hara DNeKTpOHHBIC IU(PPOBHIE
n/n Beero|| Kontponsubie | IpaxTtuueckue || H3YIeHAA o0pa3zoBaTenbHBIE PECYPCHI
paboThI paboThI
17 |IIpenenbHble OJHOATOMHBIE CIIMPTHI: METAHOJ U 3TAHOJL. 1
Bogopoanas cBsizb
‘18 ‘MHOI‘O&TOMHHG CHHPTHI: STUICHTJIMKOJIb U TIUIEPUH “
19 ||®@enHoxn: cTpoeHHE MOJEKYIIBI, PU3MUECKUE U XUMUIECKHE
CBOICTBa, MPUMEHEHUE
‘20 ‘AJ'ILL[GFI/II[BIZ dbopMasbIeru M alleTalbIeru. ALETOH H
21 ||OmHOOCHOBHBIE TIPEAETbHBIC KAPOOHOBBIE KHUCIOTHI:
MypaBbHUHAS U YKCyCHas
22 |[IpakTtuueckas padota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1 1
KHCIIOTBD)
23 ||CteapuHOBas M OJIEMHOBASI KUCIIOTHI, KaK MPEICTABUTEIH 1
BBICIINX KapOOHOBBIX KHCIOT
24 |[Mpu1a KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOFOIIEE 1
JEUCTBHE
25 ||CnoxxHble 3GHUpbI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIIOT. 1
lMaaponus cinoxHbIX 3(GUpoB
‘26 ‘}Knpmz TUJIPOJIN3, IPUMEHEHHUE, OMOJIOTHYeCcKas poJib KUPOB H
27 ||[YrieBonsl: cocTas, kiaccudukamys. Baxueimme
MIPEJCTaBUTENHN: TIIOK03a, PpyKTO3a, caxaposa
‘28 ‘KanMan 1 TISJITI0JI03a KaK TPUPOTHBIC TTOTUMEPHI H
29 |[KonTponbHas padota 1o paszneny «Kucmopoaconepxaniue 1
OpPTraHUYECKUE COCTUHEHHS»
‘30 ‘AMI/IHLIZ METHUJIAMUH U aHUJINH H
31 |[AMHHOKHCIIOTHI KaK aM()OTEpPHBIE OPTaHUYECKHE COCTMHEHNS,
ux 6uonoruyeckoe 3HaueHue. [lentuast




No Tema ypoxka ‘ KonnuectBo wacon ‘ Hara DNeKTpOHHBIC IU(PPOBHIE
n/n Beero| Konrponsasie || [paktuueckue | H3YueHUA o0pa3zoBaTenbHBIE PECYPCHI
paboThI paboThI
‘32 HBGJIKI/I KaK IIPUPOHBIE BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS H 1 H H H H ‘
‘33 HOCHOBHHe HOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX COCANHEHUIN H 1 H H H H ‘
34 ||OcHOBHBIE METO/IBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX 1
coennHeHui. [imacTtMaccsl, Kaydyku, BOJJOKHA

(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 | 2 [ 2 | |
11 KJIACC

Ne Tema ypoka ‘ KomuectBo yacos Hara | DnekTpoHHBIE IU(PPOBEIE
n/m Bcero|| Konrponsnsie || Ipaktnueckue || A3YICHAA obpasoBatesbHbIC

paboThI paboThI pecypehI

‘l HXHMquCKHﬁ 371eMEHT. ATOM. DJeKTpOHHAasi KOH(pUTypaius aToMOB H

2 |[lepuonnyeckuii 3akoH u [lepuonuyeckas cucremMa XUMHUECKUX
anemenToB J[. . MenzeneeBa, UxX CBsI3b C COBPEMEHHOMN TeOpUEn
CTPOEHMSI AaTOMOB

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, PA3JIMYHBIX KJIIACCOB

3  ||3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX 1
COEIMHEHMH 110 TPYIIaM U MepruoiaM. 3Ha4eHHEe MEPUOJUIECKOr0
3aKOHa U CUCTeMBbl XUMU4eckux 31emenToB J[.M. Menzeneena B
Pa3BUTHH HAYKH

4  ||CtpoeHue BemiecTBa. XUMHYECKasi CBA3b, €€ BU/IbI; MEXAHHU3MBbI 1
00pa3oBaHMs KOBAJEHTHOMU CBs3U. BogopoaHast cBs3b

5 |BaneHtHOCTB. DNIEKTPOOTPHULATENBHOCTE. CTENIEHb OKUCIICHUS. 1
BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS

6 |[lonstue o aucnepcHbIX cucTemax. VICTUHHBIE U KOJUIOMIHBIE 1
pacTBopbl. MaccoBas 101151 BEIIeCTBa B pacTBOpe

7 |[Knaccuduxaus 1 HOMEHKIaTypa HEOPraHMUECKUX COSTUHEHHH. 1




No Tema ypoxka KonnuectBo yacoB ‘ Hata || DnextpoHHBIC IU(PPOBHIE
n/m Bcero|| Konrponsnsie || Ipaktnueckue || A3YICHAA obpasosatesbHbIe
paboTHI paboTHI pecypeel
8 |Knaccudukanus XuMHUYECKUX peaKkInii B HEOPTaHUYECKON U 1
OpPraHMYEeCcKOil XUMUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB; 3aKOH
COXpaHEHHS U MPEBPALICHUS YJHEPTUU NTPH XUMHUYECKHX PEAKLIUAX
‘9 HCKOpOCTb peakuu. OOpaTuMble peakiuu. XMMHUUECKOe paBHOBECUE H H H H H
10 |IIpaktuueckas pabota Ne 1. «BnusiHue pa3nudasix GpakTopoB HaA 1
CKOPOCTb XUMHUYECKON PEAKLIAH
11 |Dnexrponutuyeckas nuccounanus. [lonstue o BoqopoiHomM 1
nokasarene (pH) pactBopa. Peakuuu nonnoro oomena. I'maponus
OpPraHMYECKUX U HEOPraHUYECKUX BEIIECTB
12 ||OxucnureabHO-BOCCTAHOBUTENbHBIE peakiuu. [lonarue 00 1
ANEKTPOJIN3E PACIVIaBOB U PaCTBOPOB COJIEH
‘13 HKOHTpoanas[ pabota 1o pazaeny «TeopeTnaecKkrue OCHOBBI XMMUM) H H 1 H H H
14 |Metamibl, ux nonoxenue B [lepuoanueckoii cucreMe XUMUUYECKUX
anemeHToB Jl. V1. MeHeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB.
OO6mue Gpuznueckre CBOMCTBA METAIIOB
‘15 HCHJ‘IaBLI METAJJIOB. DIEKTPOXUMUYECKUH s/l HAPSIKEHHUI METaIOB H H H H H
16 | Xumuueckue CBOMCTBA BAKHEHIINX METAJUIOB (HATPUH, KAJIUH,
KaJIbIIMI, MATHUN, A TFOMUHHN ) U UX COCTUHEHUN
‘17 HXI/IMquCKHe CBOICTBA XpOMa, MEAU U UX COCAUHEHHI H H H H H
‘18 HXI/IMI/I‘ICCKI/IC CBOMCTBA LINHKA, KEJIE3a U UX COCIUHEHUI H H H H H
19 |[Ipaktnyeckas pabora Ne 2. "Perienue skcriepuMeHTAIbHBIX 33124 1O 1
Teme «Metamb"
20 |Hewmeramrsl, ux monoxenue B [lepruogiaeckoil cucteMe XUMHUIECKUX 1
anemeHToB /. V1. MenaeneeBa 1 0cOOEHHOCTH CTPOEHHS aTOMOB
21 ||[®u3uveckre CBOMCTBA HEMETAIOB. AJUIOTPOITHS HEMETAIIOB (Ha 1
puMepe KUciaopoaa, cepsl, hocdopa u yriaeponaa)




No Tema ypoxka ‘ KonnuectBo yacoB ‘ Hata || DnextpoHHBIC IU(PPOBHIE
n/n Bcero|| Konrponsnsie || Ipaktnueckue || A3YICHAA obpasosatesbHbIe
paboTHI paboTHI pecypeel

‘22 HXHMquCKHe CBOICTBA raJIOr€HOB, CEPBI U UX COEAUHEHUN H 1 H H H H ‘
‘23 HXI/IMI/IquKI/Ie CBOMCTBa a30Ta, (hochopa ¥ KX COCTUHCHUI H 1 H H H H ‘
‘24 HXI/IMI/IquKI/Ie CBOMWCTBA YIJIepo/ia, KPEMHHS U UX COCAMHEHUI H 1 H H H H ‘
‘25 ”HpI/IMeHeHI/Ie BOXHEUIINX HEMETAJUIOB U UX COCTUHEHUMN H 1 H H H H ‘
26 ||O600meHue u cucTeMaTru3anus 3HaHui o Teme «Hemeramibny. 1

Bbruuciienus no ypaBHEHUSIM XUMHUECKUX PEeaKLU U

TEPMOXUMHUYECKUE PACUETHI
27 |[IIpaktuueckas padora Ne 3. «PemieHne sKCIepuMEHTABHBIX 3a0a49 1o|| 1 1

teme "Hemerasuibl"»
‘28 HKOHTpOJ‘ILHa}I pabora o remam «Metauibl» U «HemeTamibny H H 1 H H H
29 |Heopranmdeckue u opraHndeckre KHciaoTel. Heoprannyeckue u

OpraHUYeCcKHe OCHOBAHUS
30 ||AM¢oTepHble HEOPraHUYECKHUE U OPraHUYECKHE COSMHEHUS. 1

I'eneTrueckas CBsi3b HEOPTAaHWUYECKUX M OPTAaHUYECKHUX BEIECTB
31 ||Posb xuMuu B 0O6€CTiEUeHUH SKOJIOTUIECKOM, SHEPTETHIECKON 1 1

MUIEBOM 0€30MaCHOCTH, PAa3BUTUN METUIIMHbI
32 |[pencraBnenust 00 OOMMX HAYYHBIX MPHHIUIIAX TTPOMBIIIICHHOTO 1

MOJTyYeHUs] B)KHEHIIINX BEIECTB
‘33 quJ'IOBeK B MHUPE BEILIECTB U MaTepUaJIoB H 1 H H H H ‘
‘34 ”XI/IMI/IH U 3J0POBBE UEIOBEKA H 1 H H H H ‘
(OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 34 | 2 [ 3 [ |




