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COILEPKAHHUE YYEBHOI'O NIPEJIMETA

10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B MOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHMueckux coequHenunit A. M. byrneposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpyKTypHble (OPMYJIBI OpPraHMYECKUX BellecTB. ['omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu  opraHMdeckux  BemiecTB.  HomeHnkmarypa
OpraHMYeCKUX COEIUHEHHM (cucreMarudeckas) M TpHUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKCclepUMEHTAJIbHBIE METObl U3Y4EHUS BEUIECTB M UX MPEBPAIICHUN: 03HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKUX BEIECTB, HaOIIoJleHWe U OMNHCAHHE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psa. MeTraH u 3TaH — mpocTeumune
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MUecKre M XUMHUYECKHE CBOWCTBA (peakiuu 3aMelleHUus U
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOIYYeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUN PsiA. DTHUIIEH U IIPONUJIEH — IIPOCTEeUINe
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKhe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALIUN, OKUCIECHUS U MOJIMMEPHU3ALIUN), TOJTyYeHUE U IPUMEHEHHE.

Anxamuensl: OyragueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUITNE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJIKMHBI: COCTaB W OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKUU psAa. ANCTHICH —
MPOCTEHINHIA TTPEACTABUTEND aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKUE M XMMUYECKHUE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOTYyICHHUE U TPUMEHEHHE.

Apenbl. beHson: cocraB, crpoeHue, (pu3MUeckrMe M XMMUYECKHE CBOMCTBA (peaKiuu
TaJIOTEHUPOBAHUS W HHUTPOBAHMS), TMOJY4YEHHE U TNpUMEHEHHe. TOKCHYHOCTh apeHOB.
['eneTnyeckas CBSI3b MKy YIi€BOJOPOJAMH, IPUHAJICKAIIUMH K PA3JIUYHBIM KIIACCaM.

[Ipupoaubie UICTOYHUKH YriaeBoA0poa0B. [IpupoaHblil ra3 u nomnyrHble HEQTSIHBIE Ta3bl.
Heprp u e€ mnpoucxoxnmenue. CrnocoObl mnepepaOOTKH HePTH: TMEperoHka, KPEKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), mupoiu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCIEpPUMEHTAIbHBIE METOIbl U3YUEHHUs BEIIECTB M UX MPEBPALLECHUN: 03HAKOMIICHHUE C
oOpa3lamu miacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedptbe» u «Yronb», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOTeHONPOU3BOJAHBIX, IMPOBEACHUE MPAKTUYECKON pabOThI:
MOJIYy4YEHHUE 3TUIIEHA U U3yYEHUE €TI0 CBOUCTB.

Pacuérnpie 3amaun.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJIHOTO BEIIEeCTBAa WM TNPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM IPOJTYKTOB PEAKLIUH).

Kucaopoaconepxamye oprannieckie COeANHEHU

IIpenenpHble OJHOATOMHBIE CIUPTHL. METaHON M 3TAHOJ: CTPOEHHUE, (HU3MUECKHE U
XMUMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHE),
npuMeHeHne. BoaopoiHble CBA3M MEXIy MOJIEKYJaMHu cupToB. JlelicTBHE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M 4YeJIOBEKa.



MHOroaToMHbI€ CHOUPTHL. OTWICHTJIMKOJIL W TIHUIEPUH: CTPOCHUE, (U3UYECKUE U
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIEIOYHBIMI METAJIaMH, Ka4eCTBEHHAs pEaKIys Ha
MHOTOAaTOMHbIE CrupThl). JleiicTBue Ha opraHu3sM uesoBeka. [IpuMeHeHHe TiuLEepuHa U
STUIICHTJTUKOJISL.

@DeHoJI: CTPOCHHE MOJICKYIbI, (U3MUECKHE U XUMHUYECKHE CBOICTBA. TOKCHYHOCTB
¢denona. [lpumenenne penomna.

Anpneruapl. @opManbAerull, aneTanbIeru]: CTPOCHUE, (PHU3MUECKHe M XUMHUYECKUE
CBOMCTBA (peakIMM OKHCJICHHS W BOCCTAHOBIICHHS, KaUECTBEHHBIC PEAKIMH), MOJIy4YeHUE U
pUMEHEHHE.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAS U YKCYCHAsi KHCIOTHI:
CTpoeHHUE, PU3NIECKUE ¥ XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME TS KJIacca KHCIIOT, PeaKIus
TepudHKaANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAS KHCIOTHI Kak
MIPEJCTaBUTENN BBICIIUX KapOOHOBBIX KHUCIOT. MbIjla KaK COJHM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE ACUCTBHE.

CrnosxHble 3(¢upbl KaK MPOU3BOJAHbIE KAPOOHOBBIX KUCIOT. [ 'MAPOIN3 CIOKHBIX A(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb JKHPOB.

VYrneBospl: cocTaB, KiacCU(pUKaLUs YrieBOJA0B (MOHO-, TU- U MoJncaxapuabl). ['moko3a
— MPOCTENIINI MOHOCaXapHJl: 0COOEHHOCTH CTPOEHMSI MOJIEKYIbI, (PU3HUECKUe U XUMUYECKUE
cBolicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuadyHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIIOKO3bl), HAXO0XJCHHE B MPUPOJIE,
puMeHeHne, onosornueckast poib. ortocuntes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemiono3a kak npupoaHble noimMepbl. CTpoeHHe Kpaxmala U HETI0I03bI.
du3nueckue 1 XMMUYECKAEe CBOWCTBA KpaxMaia (THAPOIn3, KadeCTBEHHAs PEaKIHs ¢ HOJI0OM).

OKCIIepUMEHTANIbHBIE METOJbl H3YyU€HMsI BEIIECTB M MX IPEBPALCHUN: NPOBEICHUE,
HaOJIIOICHUE W OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbIE
peakuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBre raunepuHa ¢ ruapokcuaom wmemau(ll)), ampaermmoB (oxucineHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxkcumom wmemu(ll), B3ammoneiicTBue
Kpaxmaja C HOJIOM), TMPOBEJACHUE TMPAKTHUYECKOW palbOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTBIL.

PacuérHble 3a1aun.

Bbluncnenus no ypaBHEHHIO XMMMYECKOHW peakuuu (Maccel, 00bEéMa, KOJMYECTBa
HCXOJIHOTO BEIEeCTBAa WM MPOJYKTa PEAKUMU [0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM IPOJIYKTOB PEAKLIUH).

A3oTcoaeprkaliye OpraHn4ecKue CoeInHEHMs.

AMMHOKHCIOTBI Kak aM(oOTepHble OpraHudeckue coequHeHus. @Dusuueckue u
XMMUYECKHE CBOWCTBA aMHHOKUCIOT (Ha mpumepe IunMLuHA). buosornyeckoe 3HaueHue
aMHHOKUCIOT. [lentuapl.

benku kak mpHUpOJHbIE BBICOKOMOJEKYISIpHbIE coequHeHus. llepBuuHas, BTOpUYHas U
TpeTUYHass CTPYKTypa OeinkoB. XUMHUECKHE CBOWCTBA OEJIKOB: THMIPOJIU3, JeHaTypauus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEeHTalIbHbIE METOJIbl M3YYEHMs BELIECTB M MX IpEBpalleHuil: HabMoAeHue U
ONHCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypauus OeNKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoIeKyIsIpHbIE COeNHEHH

OCHOBHBIE MOHSATHS XHMHUHM BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTEMEHb IOJMMEpPU3ALNK, CpelHsAs MoJieKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH — MOIMMEpH3alins U MOJMKOH IEHCAIIUS.

DKcIepUMEeHTaIbHbIE METO/Ibl N3YUEHHsI BEIECTB U UX MPEBpAIlEHHii: 03HAKOMJIEHHE C
o0Opa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeaMmerHblie CBA3H.



Peanuzanus MeXnpeaMeTHbIX CBA3EH NMpU U3ydeHUM opraHudeckoid xumuu B 10 kiacce
OCYILIECTBJISIETCSl YEpPEe3 HUCIOJIb30BAHHWE KaK OOLIMX €CTECTBEHHO-HAY4HbIX NOHSATHM, TaK U
MOHATHUM, SBJISIOLIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmire ecTeCTBEHHO-HAYy4YHBIC TMOHSITHUS: SBJICHWE, HAYYHBIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalIW3, CUHTE3, KIACCUPHUKAIMS, MEPUOAUYHOCTh, HAOIIOACHUE, H3MEpEHHeE,
9KCIEPUMEHT, MOIETTUPOBAHUE.

®usnka: MaTepus, SHEPIus, Macca, aToM, O3JEKTPOH, MOJIEKYNa, 3HEPreTUYECKUM
YPOBEHb, BEILIECTBO, TEJI0, 0OBEM, arperaTHOEe COCTOSHUE BEIIECTBA, (PU3NUECKUE BEIMUYUHBI U
€IMHHULIBI UX U3MEPEHMUSL.

buonorus: knerka, opranusm, 6uocdepa, oOMEH BelIECTB B opraHusme, (OTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BelIeCTBa (OCIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadust: MuHEpasbl, FOpHbIE MOPO/IbL, MT0JIE3HBIE HCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHosorus:: muILEBbIE MPOAYKTH, OCHOBBI PALMOHAIBHOTO MHUTAHMS, MOIOIINE
CpEICTBa, JIEKAapCTBEHHbIE M KOCMETHYECKHUE IMpenaparbl, MaTepuaibl U3 HCKYCCTBEHHBIX H
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMMUA

Teopernyeckue 0CHOBbI XUMHU

XuMuyeckuil d3nemMeHT. AToM. Sapo aroma, HU30TOMBL. DJEKTpOHHas 000JI0YKa.
DHepreTUyecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[Tepuonnueckuii 3axkoH u Ilepuomuueckass cucrema xuMuueckux saemeHToB JI. U.
MenneneeBa. CBsI3b NEPUOAUYECKOrO0 3akoHa U Ilepmoguyeckoil CUCTEMbl XUMHUYECKHX
anementoB [[. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
[0 TpyInaM U neprojaM. 3Ha4€HHUE MTEPUOIUYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemecTBa. XHMMHUYECKash CBSI3b. BUIbI XUMHUYECKOW CBSI3M (KOBaJIGHTHAs
HEMnoJIApHas U TOJspHasi, MOHHAsA, MeTauimyeckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOMU
XUMUYECKON CBs3M (OOMEHHBIH M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeneHb OKHUCIIeHN. FIOHBI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUMNBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOWMCTBA BEIIECTB OT THIIA
KPUCTALUIMYECKON PEIIETKHU.

[Tonsarue o aucnepcHbIx cucremax. VICTHHHBIE U KOJUIOUIHBIE pacTBOpbl. MaccoBast 1015
BEILIECTBA B pacTBOpE.

Knaccudukanuss HeopraHmdeckux coeauHeHuil. HomeHknaTypa HeopraHHYeCKHX
BellecTB. ['eHeTnyeckass CBSI3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3THUYHBIM
KJIacCcaM.

Xumuueckas peakuusa. Kmaccudukanus XUMHUECKUX pEaKIUil B HEOPraHMYECKOH u
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs] MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTrUH NMPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiiud, €€ 3aBHCHUMOCTh OT Pa3IUYHBIX (akTopoB. OOpaTUMBbIE pPEaKIUU.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOIIME HA COCTOSIHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle [larense.

DnexTponuTHueckas nucconuanus. CunpHble U cialdbie dMeKTpodauThl. Cpena BOTHBIX
pacTBOPOB BEUIECTB: KHCIIasd, HEUTpaibHas, IIEI0OUYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIEC PEAKLIUH.



OKCIepUMEHTANIBHBIE METO/bl W3YYEHHUs BEIIECTB U MX IPEBPAIICHUNA: JIEMOHCTpALUs
tabmun, «llepuoanyeckas cuctema xumudeckux snmemeHtoB J[. M. MenneneeBa», u3ydeHHE
MOJieNield KPUCTAJUIMYECKUX pEIIETOK, HAONIOJCHHE W OINUCAaHHE JeMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE MEPOKCHAA BOJOPOJA B IMPHCYTCTBUHM KaTalu3aTopa,
OIIPEJIENIEHUE CPEAbl PACTBOPOB BEILECTB C NOMOIIbI YHHUBEPCAIBLHOTO WHIMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MPOBEICHUE IMPAKTHUECKOW paboThl «BnusHue paznuuHbiX (PakTopoB Ha
CKOPOCTb XUMHUYECKON PEAKLIAW.

Pacuérnble 3amaum.

Pacuérel Mo ypaBHEHHSIM XUMHUYECKUX pEAKIUNA, B TOM YHUCIEC TEPMOXUMUUYECKHE
pacuéTel, pacuéThl C UCIOJIb30BAHUEM ITOHSATHUS «MACCOBAs JI0JIl BELIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilonoxenume HemetaiuioB B Ilepuoaudeckoil cuCTeME XMMHUYECKUX
anementoB JI. . MenneneeBa W OCOOCHHOCTH CTPOCHHS aToMOB. (DU3MUYECKHe CBOMCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOpoia, cepbl, hocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BAXKHEHMIIMX HEMETA/UIOB (TaJoreHOB, Cepbl, a3oTa, ¢ocdopa,
yriaepoja U KpeMHHMsI) U UX COEUHEHUN (OKCUA0B, KUCIOPOICOAEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IprumeHeHne BaKHENIIINX HEMETAIIIOB U UX COCIMHEHUN.

Mertamnel. [Tonoxxenue metamioB B [lepronnueckoil cucteMe XUMHYECKUX AIEMEHTOB /.
N. MenneneeBa. OcCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000J04YeK aToMOB MeTayioB. Oomiue
¢uznueckue cpoictBa MeTaiioB. CIulaBbl METANIOB. DJIEKTPOXUMHUYECKUN Pl HANpPsHKEHUN
METaJJIOB.

XUMUYECKHE CBOMCTBAa BAKHEWIIMX METAJUIOB (HATpUM, Kalui, KajlblUH, MarHuii,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

OO6mwme cnocoOsI MoTy4YeHus: MeTauioB. [I[puMeHeHrne MeTaioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJABl M3YYEHHsI BEIIECTB M HUX MPEBpPALICHUN: H3ydEHUE
KoJuleKuuu «MeTaibl U CIjIaBbl», 00pa3loB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTAJIbHbIX
3a1a4y, HaONIIOJleHWe M  ONHCAaHUWE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OTMBITOB
(B3auMozelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPaMH KHCIOT U LIEJNOYel, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnbie 3amaum.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEaKLMU BELIECTB, pacu€rhl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xumum B oOeCHeueHUH OSKOJOTHMYECKOW, OSHEpPreTM4ecKOd | MUIIEeBOU
0€30MacHOCTH, Pa3BUTHH MeAULMHBI. [loHATHE O HAy4YHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MNPUHIUIAX HTPOMBIIIJICHHOTO MOJIYy4EHUS
BKHEMIIIKUX BEUIECTB.

UenoBek B MHUpE BELIECTB M MaTEPUAIOB: BAXHEHIIME CTPOUTEIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPackH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUYEeCKHE U MUHEPATbHBIEC yI0OpEHUS.

XuUMHS M 30pOBbE YEJIOBEKA: MpPaBWJIA WCIOIb30BAHUS JIEKAPCTBEHHBIX MpPENaparos,
MpaBuiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeamerHbie CBA3U

Peanu3arus MexnpeIMeTHBIX CBSI3€H MPU W3YUYEeHUU O0Iel U HEOPraHMYeCKOH XUMHH B
11 xmacce oCyIecTBISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTEeCTBEHHO-HAYYHbIX MOHATHH,
TaK W MOHSTUM, SBISIFOIIUXCS CUCTEMHBIMH JJIsl OTJIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.



OOmue ecTeCTBEHHO-HAYyYHBIC TOHSATHS: HAYyYHBIH (DaKT, TUMOTE3a, 3aKOH, TEOPHs,
aHalM3,  CHUHTE3,  KIacCHU(UKaIus,  IMEePHOAMYHOCTh,  HAOIMIOACHHWE,  OKCIICPUMEHT,
MO/ICTMPOBAHUE, U3MEPECHUE, SBJICHHE.

®dusnka: mMaTepus, SHEPrus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaMOaKTUBHOCTh, MOJICKYJa, SHEPTeTUYCCKUI YpPOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHoOe
COCTOSIHME BEIIECTBA, (U3NUECKHUE BEJIMUYUHBI U €AMHUIIBI KX U3MEPEHHUsI, CKOPOCTb.

buonorusi: kiertka, OpraHm3M, JKOCHCTeMa, Ouocdepa, MaKpo- M MHUKPOIICMEHTEHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHuU3Me.

I'eorpadusi: MuHEpaITBI, TOPHBIC TTOPOJIBI, TTOJIC3HBIE HCKOTIAEMEBIE, TOTUIUBO, PECYPCHI.

TexHonmorus:  XMUMHUYECKass  MPOMBIIUIEHHOCTh,  METALTYprusi,  MPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuasos, CEITbCKOXO03SIHCTBEHHOE MIPOU3BO/ICTBO, MHIIEeBast
MPOMBIIIJICHHOCTh, (papMalieBTUYECKas MPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETUYECKUX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTePUANIOB, JIEKTPOHHASI MPOMBIIIJICHHOCTD,
HAaHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMSA YYEBHOI'O IPEIMETA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOyJarOIIMMUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cooTBeTCTBMM € CHCTEMHO-JCSTEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

— OCO3HAaHUE OOYYAIONIUMHUCA POCCHUHCKOW TPAKIAHCKOW HISHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAaMOOIIPEEIEHUIO;

— HaJIMYHe MOTHUBAITUH K 00YyUESHHIO;

— LI€JICHANIPaBJICHHOE pPa3BUTHUE BHYTPEHHUX YOEXKJEHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEN M UCTOPUUYECKUX TP 0a30BOM HAYKU XUMMHH;

— TOTOBHOCTb U CIIOCOOHOCTH OOYy4aroUIMXcsi PYKOBOJCTBOBATbCS B CBOEH
NEeSITEIbHOCTH  [IEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMHU, MPUCYIIMMU LEJOCTHOM cucrteMe
XMUMHYECKOTO 00pa3oBaHus;

— HaJM4ue IPaBOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CHOCOOHOCTH CTaBUTh LIEIH
Y CTPOUTH KU3HEHHBIE TIJIaHEBI.

JIM4HOCTHBIE pe3yAbTaThl OCBOEHHUS TNpeaAMeTa «XHUMHS» JOCTHUTaloTCs B €IUHCTBE
y4eOHOM UM BOCHHUTATENBbHON JEATEJIBHOCTH B COOTBETCTBUH C TYMaHUCTHYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPABCTBEHHBIMH IICHHOCTSMU M UJA€ajJaMH POCCUHCKOTO
IpaXXIaHCKOTO O0IIecTBa, MPUHATHIMU B OOIIECTBE HOpMaMH U MpaBUIaMU TOBEACHMUS,
CHOCOOCTBYIOUIMMH IpOLIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUsS» OTpaxaroT cpopMUPOBAHHOCTH
OMbITa TIO3HABATEJIBHON M NPAKTHUECKOW JEsITeIbHOCTH OOYYaloIIUXCsl MO pealln3aluu
MIPUHATHIX B 00IIECTBE [ICHHOCTEH, B TOM YHCJIE B YACTHU:

1) rpakIaHCKOro BOCIMTAHUS:

— OCO3HaHUSA OOYYAIOUIMMHCS CBOMX KOHCTUTYILMOHHBIX NpPaB U OOS3aHHOCTEH,
YBa)KEHHsI K 3aKOHY U IIPABOIIOPSAJIKY;

— IPEJCTaBICHUS O COLIMALHBIX HOPMaX U MPaBUIaX MEKINYHOCTHBIX OTHOIICHUN
B KOJUICKTHBE;

— TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIbHOCTH MPHU CO3JaHUU y4eOHBIX
MPOEKTOB, pEIICHWH Y4eOHBIX U T[IO3HABATENbHBIX 3aJa4, BBIMIOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

— CHOCOOHOCTH TIOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHUS, JTIOTUKY U apTyMEHThI
JPYTUX MPU aHAIKU3€E Pa3IMYHbIX BUIOB YUeOHOM NEeSITENbHOCTH;

2) IaTPHOTHYECKOI0 BOCTIHTAHUSI:

— [ICHHOCTHOTO  OTHOLIEHHMs K MCTOPUYECKOMY U HAyYHOMY Hacleauio
OTEYECTBEHHON XUMUH;

— YBaOKEHHsI K TMpoLecCy TBOpUYECTBAa B 0OJacTH TEOPUHM M MPAKTUYECKOTO
NPUMEHEHHs] XUMHUH, OCO3HAHUS TOTO, YTO JIOCTM)KEHUS HAyKU €CTh pe3yibTaT JUIMTENbHBIX
HaOII0IeHUH, KPOMOTIMBBIX 3KCIIEPUMEHTAIBHBIX MOMCKOB, MOCTOSIHHOTO TpyJda Y4YEHBIX U
MPAKTUKOB;

— MHTepeca U MO3HABaTENIbHBIX MOTHBOB B IOJIYYEHHM U TOCIIEIYIONIEM aHaJIn3e
nH(OpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;



3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

— HPAaBCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEJICHHUS;

— CMOCOOHOCTH OLIEHUBATh CHTYallUH, CBS3aHHBIC C XMMUYECKHMHU SIBICHUSIMH, H
IPUHUMATh OCO3HAHHBIC PELICHHs, OPHEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[EHHOCTH;

— TOTOBHOCTH OLIEHUBATh CBOE TMOBEJCHHE M TIIOCTYIIKH CBOUX TOBapHIIEH C
MO3UIIMI HPAaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE TTOCIEACTBUN 3TUX MOCTYITKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBb:

— NOHMMAaHMSI  IIEHHOCTeM 370poBoro M Oe3omacHoro oOpas3a  KM3HH,
HEOO0XOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DPM3NYECKOMY U MCHXHYECKOMY
3/10pOBbIO;

— coOmo/IeHnsT TpaBmwil 0OE30MacHOTO OOpalleHHs C BelmecTBaMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJOBOM AEITEIBHOCTH;

— MOHUMaHUS [IEHHOCTH TPABWJI HHIUBUIYaTHHOTO U KOJUIEKTUBHOTO 0OE30MacHOTO
MIOBEJICHHSI B CUTYAIIUSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJICH;

— OCO3HAHMS TIOCIIEACTBUH ¥ HENPHUATUS BPEIHBIX MPHUBBIYEK (YIOTpEOICHHS
aJIKOT0JIsl, HAPKOTUKOB, KypeHHUsI);

5) Tpy/10BOr0 BOCIIUTAHUSI:

— KOMMYHUKATHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATENbCKON
NeSTeTbHOCTH, OOIIECTBEHHO TTOJIC3HOM, TBOPUECKOH U IPYTUX BHIAX ACATEIHHOCTH;

— YCTAaHOBKHM Ha aKTUBHOE YYacTHE B PEIICHUHM MPAKTUYECKUX 331ad COIMATIbHON
HaIPaBJICHHOCTH (B paMKax CBOET0 Kiracca, IIKOJIBI);

— HMHTEpeca K MPaKTHUYECKOMY H3YyUeHHUIO Mpodeccuil pa3IudyHOro pojaa, B TOM
YuCclie HA OCHOBE MPUMEHEHHI MPEAMETHBIX 3HAHUN TI0 XUMHUH;

— YBaXXEHHUS K TPYy, JIOAAM TpYyJa U pe3ylbTaTaM TPYI0BOl e TEIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYAJIbHON TPAaeKTOPUH 00Opa3oBaHus,
Oyaymieil mpodeccuu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) 3K0JIOrHYeCKOro BOCIIUTAHUS:

— 9KOJIOTHYECKH 11€71eco00pa3HOro OTHOILIEHHS K MPUPOJE, KaK HCTOYHHUKY
CYIIECTBOBaHUS KU3HU Ha 3eMJie;

— NOHMMAaHMS TJIOOATBPHOIO XapakTepa HKOJOTHYECKUX MpoOieM, BIUSHUA
HSKOHOMMYECKHUX MPOLIECCOB Ha COCTOSIHUE MTPUPOTHOM U COLIMATILHOU CPEeIbl;

— OCO3HAHUS HEOOXOJIMMOCTH HCIIOIb30BAHMS JOCTHIKEHUN XUMHUH JJIsl pelleHus
BOIIPOCOB PALMOHATLHOTO MPUPOIOIIOJIb30BAHNUS;

— AKTUBHOTO HENpPUATUS JIEHCTBUM, MPUHOCAIINX BPEI OKPYXKAIOIIeH MpUpOTHON
cpene,  yMEHUS ~ MPOTHO3UPOBATh  HEOJArompusATHBIE  SKOJOTHYECKHE  MOCIEACTBHS
MpeaNPUHIUMAEMbIX JEHCTBUI U TPeIOTBpAILATh UX;

— HQJIUYUSL PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYIbTYpHI,
OTIbITa JESATENILHOCTH SKOJIOTMYECKON HAMpaBIIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HUMH B
M03HABATEIbHON, KOMMYHHUKATUBHOM M COIIMAJIbHOM MpakTHKe, CHOCOOHOCTH M yMEHUS
aKTHUBHO IMPOTUBOCTOSATH UJEOJIOTUU XeMo(poouu;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

— C(OPMHUPOBAHHOCTH  MHUPOBO33PEHHUS,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKU U OOIIECTBEHHOM MPAKTUKH;

— NOHUMAaHHMs CrIeNU(UKN XUMUHU KaK HaAyKH, OCO3HaHUA €€ posiu B (POpMUPOBAHUH
palMoOHATFHOTO HAYYHOTO MBIIIIECHHS, CO3/IaHUH LIEJIOCTHOTO MPEACTaBICHUsI 00 OKpYXKarouem
MHUpE KaK O €IMHCTBE MPHUPOJBI M YeJOBEKa, B MO3HAHMU MPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodaeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;



— yOeXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JUISI COBPEMEHHON ITUBMIIN3AIH: B
€€ ryMaHHCTUYECKOW HAIpPaBJIEHHOCTHU M Ba)KHOM POJIM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PELICHUHU TI00aJbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPTreTUYECKOM, MUIIEBOM M OSKOJOTUYECKON OEe30MacHOCTH, B Ppa3BUTHH MEIHIIMHBI,
o0ecreyeHnn YCIOBHI yCHEITHOTO TPyJda U SKOJIOTUYECKA KOM(OPTHON KU3HU KaXKAOTO YJIeHA
00IIIeCTBA;

— €CTECTBEHHO-HAy4YHOM I'PaMOTHOCTHU: MIOHUMAHMS CYIIHOCTH METOJOB ITO3HAHWS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJYYaeMble 3HAHUS IS
aHaJIn3a U OOBSCHEHHUS SBJICHUN OKPYXKAIOLUIET0 MUpa U MPOUCXOJANIMX B HEM H3MEHEHUH,
YMEHUs AenaTh 000CHOBAHHBIE 3aKITFOUEHHS HA OCHOBE HayYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUYECKHE 3HAHUS Ui PEIICHUs
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYaLlUsX;

— HHTEpeca K MO3HAHUIO U UCCIIEI0OBATEIBCKON EATEIbHOCTH;

— FOTOBHOCTM M CIOCOOHOCTM K  HENpepbIBHOMY  00pa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJIyYEHUIO HOBBIX 3HAHUN 0 XMUMHH B COOTBETCTBHHU C
KU3HEHHBIMU MTOTPEOHOCTAMU;

— WHTEpeca K OCOOEHHOCTSM TpyJda B pa3iMuYHBIX cdepax NpodhecCHoHaTbHON
NEeSATENBHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHUS y4eOHOTO TpeaMmeTa «XUMHUS» Ha YpOBHE
cpenHero oOmiero oopa3oBaHus BKIIIOYAOT:

— 3HAYMMEBIE TS dhopmMupoBaHUS MHPOBO33pPEHUS 00yJaronuxcst
MEXKIUCIUTIIMHAPHBIC (MEXIPEIMETHbIE) OOIICHAYYHBIC TTOHATHS, OTPAYKAIOIIHUE IETOCTHOCTh
Hay49HOW KapTHHBI MHpa U CIEeNU(PUKY METOJOB MO3HAHUS, WUCHOJIb3yeMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BEIIECTBO, SHEPIHs, sSBJIECHUE, MIPOIIECC, CUCTEMa, HAyYHbIH (DaKT, MPUHITHII,
TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOIIOJACHUE, HW3MEPCHHE,
AKCIIEPUMEHT U JIPYTHE);

— YHUBEpCAIbHbIC ydeOHBIC JCHCTBUS (TIO3HABaTEIbHBIE, KOMMYHHUKATHBHBIC,
peryiasTuBHBIC), obecrieuynBaromme QGopMHUpOBaHUE (YHKIIMOHAIBHON TIPaMOTHOCTH n
COITMATPHOM KOMITETCHITMHU 00yYaIOIIUXCS;

— CIIOCOOHOCTh OOYYarOIIMXCSl HCIOJIb30BaTh OCBOCHHBIE MEXKIUCIHILIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUA U YyHUBEpCAIbHbIE y4eOHblEe ACUCTBUS B IO3HABATEIBHOW U
COITMATbHOM MTPAKTHKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJACHHE YHUBEPCAIBHBIMU Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUIMH.

OBiajeHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

— CaMOCTOSITENILHO (POPMYIIUPOBaTh U aKTyaTM3UPOBATh MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

— OTIpeNeNATh 1eNN JAeATEeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU UX
JOCTUKEHHSI, COOTHOCHTD PE3YIbTAThl ACSITEILHOCTH C IOCTABJICHHBIMU IIENISIMU;

— UCIIONIb30BaTh TMPU OCBOCHUM 3HAHUN MPHEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTepHbIe MPU3HAKA MOHATUN M YCTaHABIMBATh MX B3aUMOCBSI3b, UCTIOIB30BATH
COOTBETCTBYIOIINE OHITHSI ISl OOBbSICHEHUS OT/IETbHBIX (PAKTOB U SABICHUM;



— BBIOMpATh OCHOBAHMS U KPUTEPUH JJIsl KIACCH(PHUKALUN BEIIECTB U XUMUYECKUX
peaKuuii;

— yCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBS3U MEXIY U3y4aeMbIMHU SIBJICHUSMU;

— CTPOMTH JIOTUYECKUE pACCYKICHUS (MHIYKTHUBHBIC, ETyKTUBHBIEC, IO aHAJIOTUH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKJIFOUCHHUS;

— NPUMEHATh B TPOIECCE TO3HAHUS, HCIOJb3yeMble B XHMHH CHUMBOJIHYECKHUE
(3HaKOBBIE) MOJEIH, IMPEOOpPA30BBIBATH MOJEIBHBIC IPEICTABICHUS — XWMHUYECKUH 3HaK
(cuMBOII) 37€MEHTa, XUMUYecKast (opMya, ypaBHEHNE XUMHUYECKOW PEaKIUU — TIPU PEeIICHUH
y4eOHBIX MO3HABATENBHBIX W MPAKTHYECKUX 3aj]ad, IPUMEHSITh HAa3BaHHBIE MOJICIbHbIC
MIPEJCTABICHHS /ISl BBISBICHHUS XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XHUMHUYECKHUX
peaKuui.

2) 6a30BbIe HCCIIENOBATEIbCKHE AeHCTBHS:

— BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHHS BEIIECTB W XUMHUYECKHUX
peaKuuii;

— (opMyHpOBaTh LENU U 33/1a4X WCCIIEAOBAHUS, UCTIOIB30BATh TIOCTABJICHHBIE |
CaMOCTOSITEIIEHO C(hOPMYITHPOBAHHBIC BOTIPOCH! B Ka4eCTBE MHCTPYMEHTA TIO3HAHUS W OCHOBBI
st GOPMUPOBAHHS THITOTE3HI 110 MIPOBEPKE MPABIIIFHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

— BIIQJIETh HABBIKAMH  CAMOCTOSATENBHOTO  TUIAHUPOBAaHUS W TPOBEICHUS
YUEHHUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHS HAOIOJAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO IPOTHO3MPOBATh €ro pe3yapTaT, (opMmynupoBaTb OOOOLIEHUS W BBIBOJbI
OTHOCHTEIIFHO JIOCTOBEPHOCTH PE3yIbTATOB MCCIIETOBAHMS, COCTABIISATH 0OOCHOBAHHBIH OTYET O
MpoieNIaHHOM padoTe;

— npuoOpeTaTh  OMBIT  YYCHUYECKOW  HCCIEAOBATEIIBCKOM W MPOCKTHOU
NESTETBbHOCTH, TPOSIBIISATH CMIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIILHOMY MOWCKY METOJIOB
pelIeH s MPaKTHYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHMUSL.

3) pabora ¢ uHpopManueii:

— OpPUEHTHUPOBATHCS B PA3IMUYHBIX UCTOYHUKAX MH(pOpMAImK (HAYJIHO-TIOMYIIsipHast
JIUTeparypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TmocoOusi, pecypchl HHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIIUIO PA3IUYHBIX BUIAOB H (OpPM MpelncTaBieHHs, KPUTHUECKU
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYNBOCTb;

— (dbopMynHpOBaTh 3ampochl W TPUMEHSTHh Pa3IMYHBIE METOJbI TNPHU TIOUCKE |
otbope nHpopManKy, HeOOXOAMMOH IS BHIIOJIHEHHSI YYEOHBIX 3a/1a4 ONPEIEIEHHOTO THUIIA;

— npuoOperaTh  ONBIT  KCHOJB30BaHUA  WH(OOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH M PA3JINYHBIX TIOUCKOBBIX CUCTEM;

— CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBbHYIO (OpMY TpeACTaBICHUsT HH(DOPMAIUH
(cxembl, rpaduky, TUArpaMmbl, TaOIUIIbI, PUCYHKHU U IPYTHE);

— UCIIOJIb30BaTh HAYYHBIHA SI3bIK B Kau€CTBE CPEJCTBA MpPHU PabdOTe ¢ XUMUYECKOH
uHpOpMaIMeH: MPUMEHATh MEXIpeaMeTHble ((pu3nueckre M MaTeMaTUYeCKue) 3HaKu U
CUMBOJIBI, PopMyIibl, a00OpeBHATYpPbI, HOMEHKIATYPY;

— UCMOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKUE  CPENCTBA
HaTJISTHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

— 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJaeMOi TeMbl B XoJe Auajora H/Hiu
JIMCKYCCUM, BBICKa3blBaTh WJAEH, (OPMYIUPOBATH CBOU MPEIJIOKEHHS OTHOCUTEIHHO
BBITIOJTHEHUS MPEATIOAKEHHOM 3a1auu;

— BBICTYNIaTh C TMpE3eHTAllMel pe3yabTaToB I03HABATEIbHOM JEATENbHOCTH,
MOJIydEHHBIX CAaMOCTOSITENIbHO MJM COBMECTHO CO CBEPCTHHKAMHM TIPU  BBIIIOJHEHUHU
XMMUYECKOTO SKCIEPUMEHTAa, MPAKTUYECKOH pabOThl MO MCCIIEJOBAHUIO CBOMCTB HM3y4aeMBbIX
BEIIECTB, peaN3aluu Y4eOHOro NpoeKkTa U (OpMYIHPOBATh BBIBOJBI [0 pe3yiabTaTaMm



MPOBEACHHBIX HCCIEAOBAaHUI MyTEM COTJIACOBAHUS TMO3UIMK B Xoze OOCYXAEeHUS U OOMeHa
MHEHHSIMU.

OgiiaieHne YHHUBEPCATbHBIMU PeryJsiTHBHbIMH J1eHCTBUAMU:

— CaMOCTOSITEJIBHO ~ IUIAHMPOBaTb U OCYLIECTBIATH CBOIO  II03HABATEJILHYIO
IEATeNbHOCTb, OIpeaensds e LeIu W 3aJaud, KOHTPOIUPOBATh M IO Mepe HEOOXOAUMOCTH
KOPPEKTHPOBATh MpPEUIaraéMblii  aJrOpUTM JEHCTBUH TIPU BBHIMOJHEHHH YYeOHBIX U
HCCIIEIOBATENILCKUX 3a7a4, BBIOMpaTh Haubosee 3pPEeKTUBHBIN CrIOCO0 UX pPEeHIeHHS C Y4ETOM
MIOJTyYECHHUsI HOBBIX 3HAaHUH O BEUIECTBAX U XUMHUYECKUX PEAKIIUAX;

— OCYIIECTBJIATH CAMOKOHTPOJIb CBOCH JEATEIBHOCTH HAa OCHOBE CaMOAHAIM3a H
CaMOOLICHKU.

NPEAMETHBIE PE3YJIBTATHI

[IpenMeTHBIC PE3YyNBTATHI OCBOCHHS TPOTPAMMBI CPEIHETO O0O0Mmero o0pa3oBaHUS II0
XAMHH Ha 0a30BOM YpPOBHE OPHCHTHPOBAHBI Ha OO0CCIICUeHUE NPEUMYIIESCTBEHHO
00111€00pa3oBaTeIbHON MU OOIIEKYIBTYpPHONW TOATOTOBKM oOydaroruxcs. OHH BKIIIOYAIOT
cnenuduueckue A y4eOHOro mnpeaMera «XUMHUsS» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI
JNEUCTBUI 1O OCBOEHUIO, HHTEPIIPETALUU | NMPEoOpa30BaHUIO 3HAHUM, BUBI JESITEILHOCTH 10
IMOJIYYCHHIO HOBOI'O 3HAHUA n NPUMCHCHHIO 3HAaHUU B Ppa3iInYHBIX y‘-Ie6HBIX n peajlbHBIX
JKU3HCHHBIX CUTyalUAX, CBA3AHHBIX C xumuen. B mnmporpamMme 10 XUMHH MNIPEAMCTHBIC
PE3YIbTAThI NPEACTABJICHBI 110 I'OJJaM U3YyUCHUS.

10 KJIACC:

— chOpMUPOBAHHOCTh  TPEACTABICHHMHA O  XUMHYECKOM COCTaBJISIOLIEH
€CTECTBEHHO-HAYyYHON KapTUHBI MHpA, POJIM XUMHH B TO3HAHWM SIBJICHUM OpPHUPONBI, B
(GOpMHUpPOBAHUM MBIIIJICHUSI M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHON TIpaMOTHOCTH,
HE0OX0IMMOM Ui pelleHus] MPAaKTUYECKUX 3a]a4 U 3KOJOTHYECKH 0O0CHOBAHHOTO OTHOIIECHUS
K CBOEMY 3JI0POBBIO U ITPUPOJIHOI cperie;

— BJIQ/ICHUE CUCTEeMON XUMHUUYECKUX 3HAHUM, KOTOpask BKIIOYAET:

— OCHOBOINOJIAraloNIue TMOHATHS (XMMUYECKUN DJIEMEHT, aToM, OSJIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJa, BAJEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTb, XUMHUYECKas CBS3b,
CTpyKTypHasi (opmyna (pa3BépHyTas M COKpall€HHas), MOJb, MOJISIpHAs Macca, MOJIAPHBIN
00BEM, yIriIepoaHbIl ckeneT, (GYHKUHUOHANbHAs TPYINa, paguKal, H30Mepus, H30MeEpbl,
TOMOJIOTHYECKUN Psifl, TOMOJIOTH, YIJIEBOJOPO/bI, KHUCIOPOA U a30TCOJAEpIKaIINe COSAUHEHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE COSTUHEHMS);

— TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS OpraHuveckux BemiecTB A.M. Byrieposa,
3aKOH COXPaHEHUSI MaCChl BEIIECTB);

— 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMHH;

— MHUPOBO33pEHYECKHE 3HAHUS, JIKAIIME B OCHOBE MOHHMMAaHUS MPUYUHHOCTU U
CUCTEMHOCTH XHMMUYECKUX SBJICHHH, (PAKTOIOTUYECKHE CBEICHHS O CBOMCTBaX, COCTaBe,
MOJIyueHUU M 0Oe30MacHOM HCIOJB30BaHUU BAXKHEWUIIUX OPraHMYECKHUX BEIIeCTB B OBITY U
MPAKTUUYECKOU JIeATETbHOCTH YEJIOBEKA,

— chOpMHUPOBAaHHOCTh YMEHMI BBISBIATh XapaKTepHbIE NPU3HAKU TOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHUS NPU ONUCAHUU
COCTaBa, CTPOEHUS U NIPEBPAILICHU OPraHMYECKUX COECUHEHUM;

— c(hOpPMHUPOBAHHOCTh YMEHUH HCMOJIB30BaTh XUMHUYECKYI0O CHMBOJHKY  JJIst
COCTaBIIEHUS MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpami€éHHON) Qopmyn



OpPraHWYECKUX BEIICCTB M ypaBHEHUN XUMHUYECKHX PEaKIUi, U3rOTABIMBATH MOJICIU MOJICKYIT
OpPraHUYECKUX BEIIECTB IS WLTIOCTPAIIMHA X XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHUS;

— cOPMHUPOBAHHOCTh yYMEHHUW YCTAHABIMBATH MPUHAMICKHOCTh H3YUECHHBIX
OPraHMYECKUX BEIIECTB 1O HX COCTaBy W CTPOCHHUIO K OINPEeAeIEHHOMY KIacCy/Tpyrme
COCIMHEHU N (YyrneBomoposl, KHCIIOPO/T u a30TCoJepXKAIINe COCTMHCHUS,
BBICOKOMOJICKYJISIPHBIE COSJIMHCHUS), TaBaTh UM HA3BAHUS 10 CHCTEMATUYCCKOW HOMEHKJIATYpE
(IUPAC), a Takxke NPUBOIUTH TPUBHAIbHBIC Ha3BaHHS OTACIBHBIX OPraHUYECKUX BEIICCTB
(3TMNCH, TPOMHJIEH, AaleTHIeH, JTUJICHIJIMKOJb, TJHIEPUH, (CHON, (QopMallbIeTH/I,
areTabJCTH]l, MypaBbUHAs KHCJIOTA, YKCYCHAas KHUCJIOTA, OJICMHOBAs KHUCJIOTAa, CTEAPUHOBAS
KHCIIOTa, TJIF0OKO03a, (PpyKTO3a, Kpaxmall, IeJITHI03a, TIIUIUH);

— cOPMHPOBAHHOCTh ~yYMEHHUS  ONPENCNATh BHIBI XUMHUYECKOW CBSI3U B
OpPraHMYECKUX COCAMHCHUSX (OJMHAPHBIC U KPATHEIC);

— cOPMHPOBAHHOCTh yYMEHHUS TPHUMEHSITH TOJIOKCHHUSI TEOPHH  CTPOCHUS
oprannueckux Bemects A.M. byriepoBa st 0ObSCHEHUS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT HX
COCTaBa M CTPOCHUS; 3aKOH COXPAaHEHUS MAaCCHI BEIIECTB;

— c(hOpPMHPOBAHHOCTh YMCHHI XapaKTEPU30BaTh COCTAB, CTPOCHUE, (pU3nyueckne u
XHUMHYECKHAE CBOWCTBA TUITHMYHBIX MPEJCTABUTEINICH Pa3IMIHbBIX KJIACCOB OPTraHMYECKUX BEIICCTB
(meTtaH, JTaH, ATWIEH, NPONWIEH, areTwieH, OyramueH-1,3, merunOyraamen-1,3, OeHszo,
METaHOJI, STaHOJI, STUJICHTJIUKOJIb, TIIUIEPHH, (SHOJ, alleTaIbJIeTH]l, MypaBbHHAS U YKCYCHAs
KHCIIOTBI, TJIIOKO3a, Kpaxmall, I[eJUTi0JI03a, AaMHHOYKCYCHAs KHCI0Ta), WUTIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHWYECKUX pEaKIni ¢
HCII0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

— c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HMCTOYHHKH YTIICBOJIOPOIHOTO
CBHIpbsl (HEPTH, IPUPOIHBIN T'a3, YTOJb), CHOCOOBI UX TIEPEPAOOTKU M MPAKTHIECKOE IPUMEHEHUE
MPOJIYKTOB MepepabOTKH;

— chOpMHUPOBAaHHOCTh ~YMEHUW MPOBOJUTH  BBIYMCIEHUS [0 XUMHYECKUM
ypaBHEHUAM (Macchl, 00bEMA, KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIUH 10
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX BEIIECTB WU MPOAYKTOB
peaKIum);

— chOpMUPOBAHHOCTh YMEHHI BJIaJIETh CUCTEMOM 3HaHHM 00 OCHOBHBIX METOJaX
HAyYHOTO MO3HAHUS, UCMHOJIb3YEMbIX B XUMHUH MPH U3yYCHUH BELIECTB U XUMHUYECKHUX SBICHHIM
(naOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMHYECKUE 3HAHUSA JUIS IPUHATHS PEUICHU B KOHKPETHBIX )KU3HEHHBIX CUTYaLIUAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

— chOpMHUPOBAaHHOCTh YMEHMH COOJIOAAaTh MpaBWia IMOJB30BAHUS XUMUYECKOU
nocyaod u naboparopHeiM OOOpyIOBaHMEM, a TakKe MpaBuia oOpalleHus C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKLHUSMU IO BBIOJIHEHUIO Ja00PATOPHBIX XUMHUYECKUX OIBITOB;

— chOpMUPOBAaHHOCTh ~ YMEHHMI  IUIAHUPOBAaTh M BBINOJHATH  XUMHYECKUN
AKCIEPUMEHT (TPeBpallleHrs OPraHWYECKUX BEIIECTB IMPH HArpeBaHUM, MOJIydYCHHE STUIICHA U
M3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIUU OPraHUYECKHX BEILIECTB, JACHATypalus OeIKOB
IpU HAarpeBaHUM, IIBETHbIE pPEAKIUH OETKOB) B COOTBETCTBUU C IMPaBWIAMU TEXHHUKHU
0€30MacHOCTH MpU 00pallleHNH ¢ BEIIECTBAMH U JJAOOPATOPHBIM 000PYA0BaHUEM, MTPEICTABISTh
pe3ynbTaThl XUMUYECKOTO SKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIHMX
peakiuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

— chOpPMHUPOBAHHOCTh ~ YMEHUN  KPUTHYECKH  aHAIM3UPOBATH  XHUMHUYECKYIO
nH(pOpMalIMIO, TOJIY4aeMYI0 M3 pa3HbIX MCTOYHHUKOB (CpeAcTBa MaccoBOW HWHGOpMaINY,
WuTepHeT u Apyrux);

— c(hOpMHUPOBAHHOCTh YMEHUU cobmoaaTh npaBuUIIa 9KOJIOTHYECKU
11e71eco00pa3HOTO MOBEACHUS B OBITY U TPYAOBOH JEATEIHHOCTH B IIENIIX COXPAHEHUSI CBOETO
3I0POBbSI M OKPYXKAIOIIeH MPUPOIHON Cpeibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA >KUBBIC



OpPraHu3Mbl OINPEACIEHHBIX OPraHUYECKUX BEIIECTB, IMOHHMMAas cmbica Tnokasarens 11K
(penenbHO OMYCTUMOM KOHIIGHTPALMH), TOSCHATH Ha MPHMEpax CIOCOObl YMEHBLICHHS U
IIPEAOTBPALLEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

— s OOYydYaloUIMXCsl € OTPAaHMYCHHBIMH BO3MOXKHOCTSMHU 370POBBS: yMEHHE
IIPUMEHATh 3HAaHHUA OO0 OCHOBHBIX JIOCTYIHBIX METOJAaX I103HAHUS BEIIECTB M XUMHUYECKHX
SIBJICHU;

— JUISL CIIETIBIX M CJIA0OBUISIIUX OOYYAIOUIMXCS: YMEHHE HCIIOJB30BaTh pelbedHo
TOYEYHYIO cucteMy obo3Hauenuil JI. bpaitng niis 3anucu xumuueckux (popmyit.

11 KJIACC:

— chOpMUPOBAHHOCTh  MPEACTABICHUN: O  XHMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJM XUMHUM B TIO3HAHUU SIBJICHUW TPUPOJIBI, B
(hOpMUPOBAHUHM MBIIIJICHUST W KYJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIHHOW T'PAaMOTHOCTH,
HEOOXOUMOM JIJIsl pelieHrs MPaKTUUECKUX 3a7a4 M SKOJIOTHUYECKA 0O0CHOBAHHOTO OTHOIIICHHS
K CBOEMY 3JIOPOBBIO U IPUPOTHOM CpeIE;

— BIIaJICHUE CUCTEMOU XUMHUYECKUX 3HaHUH, KOTOpast BKJTFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHYECKUH SJIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToma, S-,
p-, d-35eKTpOHHBIE OPOMTAIM aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTD, JIEKTPOOTPHUIIATEIHHOCTD,
CTENEHb OKHUCJICHHS, XUMHUYECKas CBs3b, MOJIb, MOJISIPHAsS Macca, MOJSIPHBIA 00BeEM,
YTJIEPOIHBIN CKeleT, QYHKIMOHAIbHAS TPYIITa, PaAuKall, U30MEPHsI, ©30MEPHI, TOMOJIOTHIECKUI
psll, TOMOJIOTH, YIIAEBOJOPOJbI, KHCIOPOJ- U a30TCOAECPKAIINE COCAUHEHUS, OMOJIOTHYECKU
aKTUBHBIC BemecTBa (YIJIEBOJBI, KHUPBI, OCJIKH), MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KPUCTAJUIMUECKasi pelleTKa, TUIbl XUMHUYECKUX DPEaKIHi
(OKHCIIUTENIBHO-BOCCTAHOBUTEINIbHBIE, 3K30- U JHIOTEPMHUYECKHE, PEaKIMU HOHHOTO OOMEHa),
pacTBOp, AJEKTPOJIUTHI, HEIJIEKTPOIUTHI, AIIEKTPOJUTHYECKAs JAUCCOIUAIMS, OKHCIUTEINb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOW PEaKINK, XUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XMMHMYECKOTO CTpOEHHsS oOpraHuueckux BemectB A.M. byriepoBa, Tteopus
AIEKTPOJIUTUYECKON Juccolanuu, nepuoaudeckuii 3akoH .M. MenaeneeBa, 3akoH
COXPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHH, (PAKTOJIOTHYECKHE
CBEICHMS O CBOICTBaX, COCTaBe, MOJYyYCHHMH W O€30MacHOM HCHOJIb30BAHUU Ba)KHEHIINX
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOM NEATEIILHOCTH YEI0BEKa;

— c(hOpMHUPOBAHHOCTh YMEHUHN BBIABISATH XapaKTEpHbIE MPU3HAKU U B3aUMOCBS3b
W3YYEHHBIX MOHATHI, MPUMEHSITh COOTBETCTBYIOIIME TMOHSATUS NpPU OMHCAHUM CTPOCHUS U
CBOMCTB HEOPraHUYECKHX U OPraHUYECKUX BEIECTB U X MPEBPALICHHI; BBISBIATH B3aUMOCBS3b
XMMHYECKUX 3HAHUH C TOHATUSAMU U TPEICTABICHUSMHU JPYTMX €CTECTBEHHOHAYYHBIX
MPEeIMETOB;

— chOpPMUPOBAHHOCTh ~ YMEHHI  HCIOJb30BaTh HAWMEHOBAHHS  XUMHYECKHX
COEIMHEHUIN MEXIyHapOJHOTO CO03a TEOPETHYECKOW M MPUKIAJAHON XMMHUU U TPHUBHAIIbHBIC
Ha3BaHMUS BAKHEHMIIUX BEIIECTB (ITHIICH, AalleTUIeH, TIulepuH, ¢eHol, GdopManbaeru,
YKCyCHasi KHCIIOTa, TJIMIUH, YrapHbld Tra3, YTJIEKUCIbId Ta3, aMMHaK, TalleHas HW3BECTb,
HeraimieHasi M3BeCTh, NMHUTHEBAas COJA U JIPYTMX), COCTAaBIATH (HOPMYJIbl HEOPraHUYECKHX U
OpraHMYECKUX BEIIECTB, YypPaBHEHUS XHUMHYECKUX peakluid, OOBICHATH UX CMBICT;
MOATBEPXKIAaTh  XapaKTEpHblE  XUMHUYECKHE  CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIUMU
SKCIIEPUMEHTAMHU U 3aMUCAMU YPAaBHEHUN XUMUYECKUX PEAKIIMIL;

— chOpMHUPOBAHHOCTh, yYMEHUW yCTaHABIWBATh MPHUHAICKHOCTh HU3YYEHHBIX
HEOPraHMYECKNX M OPraHMYECKUX BELIECTB K OIMpPENEIECHHBIM KjaccaM M rpynnaM COeIUHEHHH,
XapaKTEpU30BaTh UX COCTaB M Ba)KHEWIIME CBOWCTBA; ONPEACNATh BUIbl XUMUYECKHUX CBS3EH
(koBasieHTHAsi, WOHHAs, MeETaUIMYecKasl, BOJOPOJHAS), THUIBI KPUCTAUIMUECKHX PEIIETOK
BEIECTB; KIacCU(PUIIMPOBATh XUMUYECKHE PEAKIUH;

— BJIaJICHUE OCHOBHBIMU METOJaMU HAay4YHOI'O0 MO3HAHUS BEHIECTB U XUMHUYECKHX



ABIICHUH (HaOMI0IeHNEe, U3MEPEHNE, IKCTIEPUMEHT, MOACTHPOBAHNUE);

— c(OPMHUPOBAHHOCTh YMEHUH MPOBOAUTH PACUETHI MO XUMHUYECKHM (OpMylIaM U
YpaBHEHHUSAM  XHMHUYECKHX  pEaKUMH C  HCHOJBb30BAaHMEM  (PU3MUYECKHX  BEJIMYHH,
XapaKTePU3YIOIUX BEIIECTBA C KOJMWYECTBEHHOH CTOPOHBI: Macchl, oObemMa (HOpMalbHBIC
yCIIOBUS) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh CHUCTEMHBIE XMMHUYECKUE 3HAHUS IS
MPUHATHUS PELICHUM B KOHKPETHBIX JKM3HEHHBIX CUTYallUsX, CBSA3AHHBIX C BEIECTBAMU U UX
IIPUMEHEHUEM;

— COPMHUPOBAHHOCTh ~YMEHHMH IUIAHUPOBATh ¥ BBINOJHATH  XUMHYECKHUI
AKCHEPUMEHT (TPEBpallleHNs OPIaHUYECKUX BEIIECTB IIPU HAarpeBaHUM, MOJIyYEHUE STUIIEHA U
U3Y4YE€HHUE €r0 CBOMCTB, KAUYECTBEHHbIE PEAKLIMU Ha allbJETU[Ibl, KpaXMaJl, YKCYCHYIO KUCIOTY;
JeHaTypalys OelKOB IIPU HarpeBaHUM, IBETHbIE PEaKI[UU OEJIKOB; IPOBOJUTH PEAKIIMA HOHHOTO
oOMeHa, oIpeneNsTh Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIIMU Ha Cylb(aT-, KapOoHaT-
U XJIOpUJ-aHHOHBI, Ha KAaTHMOH aMMOHHS; pellaTh SKCIEPUMEHTAJbHBIE 3a/laud MO0 TeMaMm
"Metamnsl" u "Hemeramnsl") B COOTBETCTBUM C MNpaBUIAMH TEXHUKH O€30MaCHOCTH MpHU
oOpallleHnH C BellecTBaMH U JabOpaTOpHBIM O00OpPYAOBAHHMEM; MPEICTABIATH PE3YJIbTATHI
XMUMHMUYECKOTO DKCIepuMeHTa B (OpMe 3alucH YpaBHEHUH COOTBETCTBYIOIIMX peaKUuid U
(hopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YIbTATOB;

— chOpPMHUPOBAHHOCTh YMEHMSI aHAJIM3UPOBATh XUMHUYECKYI0 HH(OpMaIuio,
MOJIy4a€MyI0 W3 Pa3HbIX HCTOYHUKOB (CpeAcTB MaccoBOM HHpopmauuu, cetb VHTEpHET U
Jpyrue);

— c(hopMUPOBAaHHOCTH YMEHUI co0IIr0/1aTh npaBuia 9KOJIOTUYECKH
1e1ecoo0pa3HOro MOBEACHUS B OBITY U TPYAOBOM NEATEIBHOCTH B LENSIX COXPAaHEHHUS CBOErO
37I0pOBbSl M OKPYKAOUIEH MPHUPOTHON CPEIbl; YUUTHIBATh OMACHOCTh BO3JECHCTBHUS HA KUBbBIC
OpraHU3Mbl ONPEIEICHHBIX BEIIECTB, MOHUMAsl CMBICI IOKA3aTeNsl MPEAEIbHOU JOIMYCTUMOMN
KOHIICHTPALINH;
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Paspnen 1. Teopernyeckue 0CHOBbI OPraHN4YeCKON XMMHUH

[IpenmeTt oprannueckoi

1.1 | XuMHH. Teopust ctpoenust 3 bubnuoreka [JOK
OpPraHUYeCKHUX COCTUHCHHI https://lesson.edu.ru/04/10
A. M. bytneposa
Hroro mo pazgeny 3
Pasznes 2. YrieBoaopoanbl
bu6mmoreka [IOK
o1 | HpenenbHeie yriesoaopoas! 5 https://lesson.edu.ru/lesson/258ddc06-
— aJIKaHbI ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
HenpeebHble bu6moreka [IOK
2.2 | yrieBoopoE!: ATKeHb 6 1 https://lesson.edu.ru/lesson/4038171e-
AKaVCHBI, ATKMHBI ’ 4158-4bd1-ae98-
’ 18dc1cfh9399?backUrl=%2F04%2F10
23 ApoMaThdeckue 2 bubmuoreka [JOK
YTJICBOI0POIbI https://m.edsoo.ru/7f41837c
[IpupoaHBIE HICTOYHUKH
2.4 | yrueBoOpOJIOB U UX 3 1
nepepaboTka
Hroro no paszneny 13

Paspnen 3. Kuciiopoacoaep:xamnue oprann4ecKue CoeIuHEHNs

bu6moreka [IOK
3.1 | Coprat. Qeron 3 https://lesson.edu.ru/04/10
39 Anbnerunsl. KapOonoBbie 7 1 bu6moreka [IOK
" | kucnotsl. ClioskHbIE YQUPBI https://lesson.edu.ru/04/10
bubmmnorexa LIOK
3.3 | Yrresont 3 1 https://lesson.edu.ru/04/10
Hroro no paszneny 13
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Paznen 4. A30Tc0nepmamne OpPraHu4eCKue COCAUHECHUSA

a1 AMuHBI. AMUHOKHUCIIOTEL. 3 bubmunorexa LIOK
" | benku https://m.edsoo.ru/7f41837c
Wroro mo pazueny 3
Paspnen S. BoicokOMOJIEKY/ISIpHbIE COeIMHEHUS
51 [Inactmaccel. Kayaykn. 1 bubnuoreka [IOK
" | BosokHa https://m.edso0.ru/7f41837c
Uroro no pazgeny 1
[ToBTOpEeHue u 060061IEHNE
COJZEpKaHUsA pa3/IesioB Kypca 1
xumun 3a 10 xiracc
OBUIEE KOJIMYECTBO 34 5 5
YACOB I10 I[TPOTPAMME
11 KJIACC
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Pa3nen 1. Teopernueckue 0CHOBbI XUMHH
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