MAOY «lIlnaromuHcKas CpeaHsst IIKoJIa
AnHOTanuu K padbounm nporpamMmam LIIMO yuuTeneii ecTeCTBEHHO-MaTeMaTHYECKOTO LIUKIIa
2025-2026 y4ueOHBIi o

Ipeamer KJace PaGouas AHHOTAIMUS
nporpaMmma
Xumus 8-9 Pabouas [Iporpamma 1O XHMHH Ha YPOBHE OCHOBHOTO
HporpamMma 1o o01ero o0pa3oBaHusl COCTaBJICHA HA OCHOBE TPeOOBaHUIA K
XUMHHU 110 o o
y— pesyibTaTaM OCBOCHHMS OCHOBHOM  00Opa3oBaTeNbHOI
0.C.TaGpuensna | TPOTPAMMBI OCHOBHOTO ob1mero o0pazoBaHws,

npencraBieHHbIXx B @I'OC O0O, a Takke Ha OCHOBE
(dhenmepanbHON pabouedt MporpaMMbl BOCIUTAHUS H C
yuaérom Konmemnmuu mpernomaBaHusi y4eOHOTO IpenMeTa
«Xumus» B 00pa3oBaTeIbHBIX OpraHu3anusax Poccuiickoit
®denepanuu.

[IporpaMma 1o XWMHuM Ha€T TpPEACTAaBIECHHE O
Mesax, oOme cTpareruu OOyYCHHs, BOCHHUTAHHUS U
pa3BUTHS 00YYAIOMIMXCS CPEJICTBAMU yUeOHOTO MpeIMeTa,
yCTaHABIIMBAeT 00s3aTelbHOE IMPEIMETHOE COJEpKaHHE,
NpeAyCcMaTpUBaeT paclpeielieHde ero 1o KiaccaM H
CTPYKTYPUPOBAaHUE II0 pa3AeiiaM U TeMaM HpPOIrpaMMbl 110
XUMHUH, OIPEACIACT KOJMYCCTBCHHBLIC M KaUCCTBCHHBIC
XapaKTePUCTUKU coJiep KaHus, PEKOMEHIyEeMYTO
MIOCJIEIOBATEIBHOCTD ~ M3YYEHHST XUMUU C  y4ETOM
MCKIIPEAMETHBIX W BHYTPUIIPECAMCTHBIX CBH3eﬁ, JJOTUKH
yu4eOHOro  Tpolecca,  BO3PACTHBIX  OCOOCHHOCTEH
o0yyaromuxcsi, onpeaesieT BO3MOXHOCTU MpeaMeTa s
peamuzanuy  TpeOOBaHWH K pe3ysibTaraM OCBOCHUS
OCHOBHOH 00pa3oBaTelbHOM NpOrpaMMbl Ha YpOBHE
OCHOBHOTr'0 00IIero o0pa3oBaHusl, a Takke TpeOOBaHUH K
pe3yabTaTtam oO0ydeHHsI XUMHU Ha YPOBHE Lieel U3ydYeHus
npeaMeTa M OCHOBHBIX BHJIOB y4yeOHO-TIO3HABAaTEIbHOM
JESITETIbHOCTH  00yYaromerocsi Mo OCBOCHHUIO Y4eOHOTO
coJiep KaHMsL.

3HaHue XUMUH CITy’KUT OCHOBOI ULt
(hopMHpOBaHUsI MHPOBO33pPEHHUSI  00YYarolerocs, €ro
NpEeACTaBICHUH O MaTepUalbHOM EIMHCTBE MUPA, BAXKHYIO
ponb urpaoT GopMHpyeMble XHMHUEH MpeACTaBICHHUS O
B3aUMOIIPEBPALLCHUAX SHEPTUU U 00 IBOJIOLMHY BEIIECTB B
npuposae, O NYTIX pelleHus TI00aJbHbIX MpodieM
YCTOHYHMBOTO pPa3BUTHs YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MULIEBOM u SKOJIOTUYECKOMI
Oe3ormacHOCTH, MPOOIIEM 3IPaBOOXPAHEHUSI.

HN3yyeHue xumum:

Croco0cTByeT peanuzanuu BO3MOXKHOCTEH JUTS
camopa3BuUTHS U (HOPMUPOBAHUS KYJIBTYPHl IMYHOCTH, €€
o0m1ei u GyHKIIMOHAIBHON TPaMOTHOCTH,

BHOCHT BKJIaJl B (JOPMHPOBAHHUE MBIIIUIEHUS U TBOPUYECKUAX
CIoCcOOHOCTEH oOydaromuxcs, HaBBIKOB ux
CaMOCTOATEIbHOMN y4eOHOH JeSATEIbHOCTH,
SKCIIEPUMEHTANBHBIX W  HWCCIIEJOBAaTENbCKUX yMEHUH,
HEOOXOAMMBIX KaK B ITOBCEHEBHOW KW3HH, TaK M B
poheCCHOHANBHOI IeATEIbHOCTH;

3HAKOMHUT CO CHeNU(HUKOW HAYYHOTO  MBIIUICHUS,
3aKJIabIBA€T OCHOBBI IEJOCTHOTO B3IVIAAa HA EJUHCTBO




MIPUPOJIBI U YEIIOBEKA, SBIISIETCSI OTBETCTBEHHBIM JTAllOM B
(hopMHpOBaHWU  €CTECTBEHHO-HAYYHOW  IPaMOTHOCTH
oOydJaronmxcs;

CITOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K
€CTeCTBEHHO-HAyYHBIM 3HAHHM, K MPHPOJE, K YEJIOBEKY,
BHOCHT CBOH BKJI3J] B DOKOJOTHYECKOE OOpazoBaHUE
00yJaroIIIXCs.

JlanHapie  HampaBieHWsT B OOYYCHHH  XHMHH
oOecnieunBaoTCs  creUUKON cojepx aHusg y4eOHOTro
TpeaMeTa, KOTOPBIH SIBJISICTCS MeJIarOTMIEeCKHU
aJanTHPOBAHHEIM OTpaKeHWEeM 0a30BOM HAYKH XWUMHH Ha
ONpeeIEHHOM dTane e€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOTO OOIIETo
00pa30BaHUs OPUCHTUPOBAH HA OCBOCHUE O0YYAIOIUMHCS
CHUCTEMBI IIEPBOHAYAIILHBIX [OHSATHH XHMHH, OCHOB
HCOPraHWYECKOW XMMHH M  HEKOTOPBIX  OTACIbHBIX
3HAYMMBIX MMOHATUI OPraHUYECKON XUMUHU.

CTpyKTypa COACpXKaHUS MPOTPAMMBI 1O XUMUH
chopMHpOBaHa Ha OCHOBE CHUCTEMHOTO IMOIXoAa K eé
uzydenuto. ConepkaHHe CKIaAbIBA€TCS U3 CHUCTEMBI
MOHATUI 0 XUMHUYECKOM BJIEMEHTE U BEIIECTBE U CHCTEMBI
MOHATUH O XUMHUECKOW peakiuu. OO0e 3TH CUCTEMBI
CTPYKTYPHO OpPraHU30BaHbI o MPHUHIUITY
MOCJIEIOBATEILHOTO ~ Pa3BUTUS 3HAHWH HA  OCHOBE
TEOPETUYECKUX MPEICTABICHUN pa3HOTO YPOBHSI:
ATOMHO-MOJICKYJISIPHOTO YYCHHS KaK OCHOBBI BCErO
€CTECTBO3HAHUS;

Ilepuonnueckoro 3akona JI. WM. MeHngeneeBa Kak
OCHOBHOTO 3aKOHA XUMUWU;

VYdeHus 0 CTPOSHUH aTOMa U XUMHUYECKOH CBSI3H;
[IpencraBnenuil 00 ANEKTPOIUTHYECKOW AHCCOIMALIAN
BEIECTB B PACTBOPAx.

Teopernueckue 3HAHUSA pacCMaTPUBAIOTCS Ha
OCHOBE OMIUPUYECKH TIONYYEHHBIX M OCMBICIIEHHBIX
(hakTOB, pa3BUBAIOTCS MOCIIEIOBATENFHO OT OJTHOTO YPOBHS
K JpyroMy, BBINONHSAS (YHKOHA OOBSICHEHUS U
MIPOTHO3WPOBAHUSI CBOWCTB, CTPOCHHS W BO3MOXHOCTEH
MPAaKTHYECKOTO TPUMEHEHUS M TONYYCeHUS HN3ydaeMBbIX
BEIIIECTB.

OcBoeHHE TPOTPaMMBI 10 XHMHH CIIOCOOCTBYET
(hopMupoBaHHUIO MIPEJICTaBICHUS 0 XUMHYECKOI
COCTaBIIAIONIEH HAay4YHOM KapTHHBI MHpa B JIOTMKE €€
CHUCTEeMHOH TpUPOABI, IEHHOCTHOTO OTHOIICHHS K
HAyYHOMY 3HAaHWIO W METOJaM TI0O3HAaHUS B HayKe.
W3ydeHne XuMun MPOUCXOANT C MIPHUBIICYCHNEM 3HAHUH U3
paHee M3yYEHHBIX Y4eOHBIX TNpenMeToB: «OKpyXKaromui
Mup», «buonorus. 5—7 knacced U «Pu3uka. 7 Kiacey.

[Ipu u3yueHNH XUMHH MPOUCXOAUT (HOPMUPOBAHUE
3HAaHWH OCHOB XWMHYECKONH HaykHm Kak o0iactu
COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUICCKOMN
JIETEIbHOCTH YeNoBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB
MHPOBOMU KyJIbTYPHL. 3a/1a4da y4eOHOTO IIPeIMETa COCTOUT B
(hbOpMUPOBAaHUU  CUCTEMBl XMMHYECKUX 3HAHUM —
BaKHEHUIUX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETHUCCKUX
MOJIOXKEHUH, JOCTYITHBIX 0000IIECHII MUPOBO33PEHUCCKOTO




XapakTepa, S3blKa HAyKH, B TPHOOIIEHWH K HAyYHBIM
METOJ]aM TI03HAHUS MIPHU U3YUCHUU BEUIECTB H XUMHUIECKUAX
peaxmuii, B GOPMUPOBAHIH W PA3BUTHHU TTO3HABATEIBHBIX
YMEHHA W WX MPUMEHEHHWH B y4eOHO-TIO3HABATEIHHON W
y4e0HO-UCCIeOBATENbCKON  AESATEIHbHOCTH, OCBOCHHUHU
mpaBuil  OE30IMaCHOTO OOpaIieHUusT C BEIIeCTBAMH B
MIOBCEIHEBHOM KU3HHU.

Ilpy wu3ydeHMM XUMUM Ha YPOBHE OCHOBHOTO
o0miero oOpa3oBaHHs Ba)XHOE 3HAUEHHE MPHOOPENH TaKue

neJu, Kax:
dhopmMupoBaHue HHTEJUIEKTYaIbHO pa3BuUTOi
JIMYHOCTH, roTOBOI K caM000pa30BaHMIo,
COTPYAHHUYECTBY,  CAMOCTOATEJLHOMY  NPHHATHIO

peuleHnii, Ccmoco0HOIl aJaNTUPOBATLCS K OLICTPO
MEHSIOIIMMCSI YCJIOBUSIM JKU3HM;

HAIPaBJICHHOCTh  OOydYeHHMS  Ha  CHCTEMaTHYECKOES
npuodIieHrne  oOydamomuxcs K CaMOCTOSTENbHOM
MMO3HaBATEIILHOM JACATCIIbHOCTU, Hay4YHbIM METOAaM
Mo3HaHMs, (QOPMUPYIOIUM MOTHUBAIUI0 U Pa3BUTHE
CIIOCOOHOCTEH K XUMHHU;

o0ecrieueHne ycjaoBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHHUIO
00y4JalolMMICS OMbITa Pa3HOOOpa3HOW JEATEILHOCTH,
MO3HAHWS W  CaMOIO3HAHUS, KIIOYCBBIX  HABBHIKOB
(KJIFOYEBBIX KOMIICTEHIIMIA), WMEIONINX YHHBEPCAIBHOC
3HAYEHUE JUIS PA3IMYHBIX BUJIOB JIEATCILHOCTH;
(hopmupoBanue 00mIeH (HYyHKIIMOHAIBHON U €CTECTBECHHO-
HAYYHOW TPaMOTHOCTH, B TOM YHUCIIC YMEHUIA OOBICHITH U
OIICHMBAThH SIBIICHUS OKPYXAIOIIETO0 MHpa, HUCIOIb3Ys
3HaHWUSA W OMBIT, IIOJNyYCHHbIC TpPHU HW3YYCHUU XHUMUH,
MPUMEHSATh WX TPH pelleHHH NpoOJjeM B IOBCEIHEBHOM
JKU3HU U TPYIOBOH NIEATEILHOCTH;

dbopMupoBaHue |y O0OyYamOIIUXCA TyMaHHUCTHYECKUX
OTHOIIICHWH, MMOHMMAaHUs IICHHOCTH XHMHWYECKUX 3HAHUI
JUTE  BBIPAOOTKM  DKOJOTHYECKH  IEIecO00pa3HOro
MOBEIEHUSI B OBITY W TPYIOBOW IESATENHFHOCTH B IIEIISAX
COXpPaHEHUS CBOETO 3JI0POBbs M OKPYKAIOIIEH MPUPOTHOM
Cpensl;

pa3BUTHE MOTHBAllMd K OOYYEHHIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIF0 ¥ CaMOBOCTIHTaHHIO Ha OCHOBE yCBOEHHS
00II1eYeI0BEYeCKIX [IEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOpPY TpOGWIST © HANPABICHHOCTH
JMaTbHEHIIero 00yJeHusI.

OO011ee YMCJI0 YACOB, OTBEAEHHBIX JJIsSI H3yYeHUSs
XMMHMH Ha YPOBHEe OCHOBHOro 001Iero oopa3oBaHmsl,
cocraBisier 136 yacoB: B 8 Ki1acce — 68 yacoB (2 yaca B
HeJea1), B 9 kiaacce — 68 yacos (2 yaca B Hele1o0).

JINYHOCTHBIE PE3yJbTATHI OCBOEHUSI IIPOTPaAMMBbI
OCHOBHOT'O 00ITero 00pa3oBaHMsI JOCTUTAIOTCS B XOJe
00y4JeHus] XMMUHU B €IUHCTBE yU4eOHON M BOCIHTATENHHOM
ACATCIIBbHOCTU B COOTBETCTBHNU C TpaauIUOHHBIMHA
poccuiickumu COLIMOKYJIBTYPHBIMU 51 IyXOBHO-
HPaBCTBCHHBIMU ILCHHOCTAMMU, IPUHATBIMU B O6HICCTBG
npaBWIaMd W HOPMaMH TIOBEJCHUS M CIOCOOCTBYIOT
MPOIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATU3AI[UH
00yJaronmxcs.




JIMaHOCTHBIE pe3yNbTaThl OTPAXXalOT TOTOBHOCTH
00y4aronxcsi pyKOBOJICTBOBATHCSI CHCTEMOW TTO3UTHBHBIX
[EHHOCTHBIX ~ OpPHEHTAllMii ¥  paclIupeHre  OIbITa
JIeSITEeTFHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMoTM4YECKOro BOCIMTAHUA:

[IEHHOCTHOTO  OTHOIIEHUS K OTEYEeCTBEHHOMY
KyJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HaCJIEIHIo,
MOHMMAaHHUs 3HAYECHUS XHUMHYECKOH HayKu B JKU3HH
COBPEMEHHOTO0  O00IIecTBa,  CIIOCOOHOCTH  BIIANETh
JIOCTOBEPHOM MH(POpMaIHel 0 IepeOBbIX TOCTUXCHHUIX U
OTKPBITUSAX  MHUPOBOM M OTEYECTBEHHOM  XHUMWH,
3aMHTEPECOBAHHOCTU B Hay4YHBIX 3HAHUSAX 00 YCTpPOWCTBE
MUpa U 00IECTBa;

2) rpa:kIaHCKOT0 BOCIIUTAHUS:

MMpEeACTaBJICHUA O COLMAJIbHBIX HOpMax M IpaBUIax
MEXKJIIMYHOCTHBIX OTHOIIIEHUI B KOJIJICKTHUBCE,
KOMMYHI/IKaTHBHOﬁ KOMIICTCHTHOCTU B O6IIICCTBCHHO
MOJIE3HOH, y4eOHOMCCIENOBATENbCKOM, TBOPUYECKOH H
Apyrux BUaax ACATCIIbHOCTHU, T'OTOBHOCTHU K
pasHooOpa3Hoii COBMECTHOM JIESITSIILHOCTH npu
BbIIIOJTHEHU U y‘-IC6HI)IX, IIO3HaBaTCIbHBIX 3ajaa4d,
BBIMIOJTHCHUN XUMUYECKHX JKCICPUMEHTOB, CO3JIaHUHU
Y4eOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHHUMAHUIO U
B3aMMOIIOMOIIY B TPOIIECCe ITOH YYeOHOH NesATeNbHOCTH,
TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U MIOCTYIIKA CBOMX
TOBAPUIICH C MO3UIUU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIIEICTBUH MMOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 O3HAHUS:

MHUPOBO33PEHYECKUE MPEACTABICHHUS O BEIIECTBE U
XUMHYECKON PEeakiui, COOTBETCTBYIOIIUE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M COCTABIIIONIUE OCHOBY ISt
MOHUMaHUsl  CYIN[HOCTH HAyYHOH KapTHHBI  MHpa,
MIPEJICTaBIIEHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTH
MIPUPOJIBI, B3AMMOCBSI3AX YeJI0BEKa C MIPUPOTHON CPEOi, O
POIN XUMHH B ITO3HAHUH dTHX 3aKOHOMEPHOCTEH;

MO3HAaBaTeNbHBIE MOTHBEI, HAaIlpaBIIEHHBIE Ha
MOJTydeHNe HOBBIX 3HAHUH IO XWMHH, HEOOXOTUMBIE IS
OOBSICHEHHS HAONIONAaeMBIX TIPOIIECCOB U  SIBJICHUH,
MMO3HABATEILHON, WH(POPMAITMOHHOW W  YHTATEIhCKOMH
KyJIbTypbl, B TOM 4YHCJE€ HAaBBIKOB CAaMOCTOSATEIBHOM
paboThI C yUeOHBIMH TEKCTaMH, CIIPABOYHOM JINTEPATYPOH,

JIOCTYTTHBIMH TEXHUYECKUMHU cpencTBaMHu
WH(POPMAITMOHHBIX TEXHOJIOTHIA;
WHTEpec K 00y4JeHHI0 u MO3HAHHIO,

M0003HATENBHOCTh, TOTOBHOCTH W CIIOCOOHOCTh K
caM000pa30oBaHMIO, MPOEKTHOW W HCCIeI0BATENbCKOM
JIESATSILHOCTH, K OCO3HAHHOMY BbIOOpY HANpPaBICHHOCTH U
YpOBHS 00YYCHHMS B JaJIbHEHIIIEM;

4) popMupoOBaHMS KYJIbTYPbI 310POBBSI:

OCO3HAaHUE IICHHOCTH JKU3HHM, OTBETCTBEHHOIO
OTHOIIICHUSI K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 37[0POBBIii
o0pa3 JKW3HU, OCO3HAHHME TIOCJICICTBUN M HEMPHUATHE
BpPEIHBIX MPUBBIYEK (ynotpeOnenus AJIKOT 01,
HApKOTUKOB, KYPCHHS), HEOOXOIUMOCTH COOJIIOICHUSI




mpaBuiI 0€30MMacCHOCTH MPU OOpaIlleHHH ¢ XUMHUYCCKUMH
BEIIECTBaMU B OBITY M PEAIbHOM KU3HU;

5) Tpya0BOIro BOCIIUTAHMS:

WHTEpEeC K MPAaKTHYECKOMY H3YUYSHHIO Tpodeccrii 1
TpyZa pa3iIndHOTO POJia, yBaXKEHUE K TPYLy U pe3ybTaTaM
TPYIOBOM JESITENPHOCTH, B TOM YHCIE Ha OCHOBE
MIPUMEHEHUS IPEIMETHBIX 3HAHUN M0 XUMHUH, OCO3HAHHBII
BBIOOp HMHIOMBUAYAIBHOM  TPACKTOPHUH  TPOJOIDKEHUS
obpazoBaHus C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHUMHH, O6III€CTB€HHBIX HHTCPECOB H
noTpeOHOCTEH, yCTeHON npo¢ecCHOHANBHOI
JESITETIBHOCTA W Pa3BUTHS  HEOOXOJWUMBIX  YMEHHI,
TOTOBHOCTh aJIalITUPOBATHCS B MPO(ECCHOHATIBHON cpejie;

6) 3K0JI0rHYEeCKOT0 BOCIIUTAHUS:

JKOJIOTMYECKH  I1eJIeCO00pa3HOe  OTHOIICHHE K
MPHUPOJIE KaK MCTOYHMKY JKM3HM Ha 3emiie, OCHOBE &
CylI€CTBOBaHus, IIOHMMAHUC LNCHHOCTH 3I0pPOBOTO H
6e3omacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
COOCTBEHHOMY (DPU3UYECKOMY U TICUXHYECKOMY 370POBBIO,
OCO3HaHUE IICHHOCTH COOJIIOJCHHS IPaBWJI OE30MacHOrO
MoBeJIeHUsT npu paboTe C BEIISCTBAMHU, a TaKXKe B
CUTYaIUsIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHHMS, TIOJTy4YaeMbIe MPU
WU3YYCHUU XUMUH, JUIs PEIICHUs 3ajad, CBSA3aHHBIX C
OKpy Karollel MPUPOJHOW CPEAOW, ISl TOBBILIECHUS
YPOBHS 9KOJIOTUYECKON KYJIBTYPHI, OCO3HaHUS
I00ATBFHOTO XapaKTepa SKOJIOTUISCKUX Mpo0iIeM U myTel
ux penieHus MTOCPEACTBOM METOJIOB XUMHH,
JKOJIOTHYECKOTO MBINUICHUS, YMEHUS PYyKOBOJCTBOBATHCS
UM B TI03HABATENbHON, KOMMYHUKATUBHOW M COLMAIBHOMN
MPaKTHKE.

B cocrae MerampeaMeTHbIX pe3yJbTATOB
BBIICIISIIOT 3HAYMMBIC 1T (POPMHUPOBAHHSI MUPOBO33PEHHUS
oOleHay4YHble TOHATUSA (3aKOH, TEOpHWs, [IPHHIIHII,
runore3a, (axkT, CUCTeMa, NpOoIecC, OJKCIEPUMEHT U
JIPyTOE.), KOTOPBIE UCIIONB3YIOTCSA B €CTECTBEHHO-HAYIHBIX
y4eOHBIX MpeaMeTax W MO3BOJSIOT HA OCHOBE 3HAHHUU W3
3THX TpPeaMeToB  (POpPMHPOBATH  TPENCTaBICHHE O
LEJIOCTHOM HAy4yHOU KapTUHE MHUpPa, U YHUBEPCAIbHBIE
y4eOHbIe IeHcTBYs (TI03HAaBaTeNbHbIE, KOMMYHUKAaTHBHBIE,
PETYISATUBHEIC), KOTOpPHIE OOecrednBaoT (HOpMHUpOBaHUE
TOTOBHOCTH K CaMOCTOATEIbHOMY IUIAHHPOBAHUIO U
OCYIIECTBJICHHIO YI€OHO! AEeATEITHHOCTH.
Ilo3HaBaTe/IbHbIE YHHBePCAJIbHbIE y4eOHbIe elcTBUS

Ba3oBble Jloru4yeckue JeiicTBUs:

YMEHUA HCIIOJIB30BaTh HpI/IéMBI JIOTNMYECKOT 0
MBIIUICHHUA TPpU OCBOCHHU 3HAHUH: pacCKpbIBaTb CMBICJI
XUMHYECKUX TOHATHUH (BBIIENATH WX XapaKTepHbIE
IIPpU3HaKH, yCTaHaBJIUBAaTb B3aMMOCB3b C IpyrumMu
HOHSITI/IS[MI/I), HUCIIOJIBb30BaTh IIOHATHUA OJIA OOBSICHEHUS
OTACIIBHBIX (baKTOB u SIBHCHI/Iﬁ, BBI6I/IpaTI) OCHOBAaHUA U
KPUTEPUU JJIsl KJIAcCH(QUKAIMM XMUMUYECKAX BEIIECTB U
XUMHWYCCKHUX peaKHHﬁ, YCTaHaBJINBAaTb MIPUYINHHO-
CIICJICTBCHHBIC CBSI3M MEXKAY OOBCKTAMH HW3y4YCHUS,
CTPOUTHh  JIOTHUECKHE pacCykAeHus (MHIyKTHUBHBIE,




JNeNyKTUBHBIE, TI0 aHaJOTWH), JeNaTh BBIBOABI U
3aKJTIOYEHUS;

YMEHHE MPUMEHATh B MPOIECCEe MTO3HAHUS TOHATHUS
(mpemMeTHBIE ®  METalpPEJIMETHBIE), CHMBOJUYCCKUE
(3HaKOBBIC)  MOIETH,  HCIOIL3YEeMbIE B  XHUMHH,
MpeoOpa3oBeIBaTh IIHPOKO TPUMEHSEMBIE B XUMHH
MOJIETbHBIE MPECTABICHUS — XUMHYECKUH 3HAK (CHMBOJI
JJeMeHTa), XuMH4eckas ¢opMyla H  ypaBHEHHE
XUMHUYECKOH peaknmuy — TPU pPEmIeHnH  ydeOHo-
IIO3HABATCIIbHBIX 3aJad, C y‘IéTOM 9THUX MOACIBHBIX
Hpe}ICTaBHeHI/Iﬁ BBISIBJIATH u XapaKTEepru30BaTh
CYIIECTBCHHBIC IMPpU3HAaKH N3y4aCMbIX 00BEKTOB —
XUMHWYCCKHUX BCHICCTB U XMMHNYCCKUX peaKuHﬁ, BBISBIIATH
O6HII/IC 3aKOHOMECPHOCTHU, NPUINHHO-CICACTBCHHBLIC CBA3U
" IMPOTHUBOPECYUA B U3YUACMBIX ITPOLCCCAX U SABJICHHUAX.
Ba3oBble ucciienoBaTebcKue el CTBUS:

YMCHHE HCIIOJIB30BaTh IMOCTABJICHHBIC BOIIPOCHI B
KayecTBE MHCTPYMEHTa TO3HAHHS, a TaKKe B KauecTBe
OCHOBBI /751 (OPMHUPOBaHMS THIIOTE3bI IO IPOBEPKE
IMMPaBUJIBHOCTU BBICKA3bIBACMBIX Cy)KI[CHI/II‘/'I;

npuoOpeTeHne OITbITA 1o IUTAHUPOBAHUIO,
OpraHu3alun U MIPOBEICHHIO YYCHUYECKHIX
9KCIEPUMEHTOB, YMEHHE HaOMI0aTh 3a XOIOM Ipolecca,
CaMOCTOSITEIbHO ~ MPOTHO3UPOBATH  €r0  pe3yJbTarT,
(hopMynmpoBaTh 000OIIEHUS W BBIBOJBI IO pE3yJibTaTaM
NPOBEIEHHOTO OMBITA, UCCIICAOBAHUS, COCTABIATE OTUET O
npoJieNiaHHo# pabore.

Padora ¢ nndopmanueii:

yMEHUe BEIOHPATH, aHAJIM3UPOBATH u
WHTEPIPETUPOBATh WHGOPMAIMIO PA3IUYHBIX BHIOB U
dbopM  mpencTaBiieHWs, TOIy4YaeMyl U3 Pa3HBIX
HUCTOYHHKOB (Hay4HO-TIOMyJIsIpHAs TUTepaTypa
XUMHYECKOTO  COJIEp)KaHWs,  CIpaBOYHBIE  TOCOOUS,
pecypchl WuTepnera), KPUTHYECKU OIICHUBATH
MIPOTHUBOPEYNBYIO M HEJJOCTOBEPHYIO HH()OPMAITHIO;

YMEHHE MPUMEHATh Pa3InYHbIE METOABI M 3aIpPOCHI
TP TIOUCKE W OTOOpEe MH(OPMAIMA U COOTBETCTBYIOIINX
JAHHBIX, HEOOXOMUMBIX IS BBINOJHEHHA YYEOHBIX U
MO3HABATEIHHBIX 3amaq OTIpeIeTIEHHOTO THTIA,
MpHOOPETCHNE OMBITa B O0OJACTH  HCITOJIB30BaHUS
WH(POPMAITIOHHO-KOMMYHHKAaTHBHBIX TEXHOJIOTHA,
OBJIAJICHNE  KYJIbTYpOW  aKTHBHOTO  HCIIOJB30BaHU
pa3MYHBIX  TOWCKOBBIX  CHCTEM,  CaMOCTOATEIHHO
BBEIOMpAaTh  ONTHMAIBHYI0  (OpMYy  TIpEICTaBICHUS
uHbOpMAIlMK ¥ WLUIIOCTPUPOBATH pEIIaeMble  3aJa4di
HECJIO)KHBIMH CXeMaMH, IHarpaMMaMu, JpyTuMu hopmMamMu
rpaduKy 1 UX KOMOWHAIIASAMY,

YMEHHUE HCIOIb30BaTh M aHATM3UPOBATH B TIpoOIIEcCe
yueOHOI u HCCIIeI0OBATENbCKOM JIeATeIIbHOCTH
UHQOPMAIMIO O BIMSHUHM TMPOMBIILICHHOCTH, CEIbCKOTO
XO34HCTBA W TPAHCIIOpPTAa HAa COCTOSHUE OKpYIKarolek
MPUPOAHON CPENBI.

KomMMyHuKkaTuBHBIE YHUBepcaabHbIe yueOHbIe
neiicTBUA:




YMEHHS 33/1aBaTh BOIPOCH! (B XO7e auanora u (Wim)
IUCKYCCHUH) IO  CYIIECTBY  OOCYXHTaeMOHW  TEMBI,
(hopMynmpoBaTE CBOM  TPENJIONKEHHS OTHOCHUTEIBHO
BBITIOTHEHUS TIPEIIOKEHHOW 3a1a49H;

YMEHHSI TIPEACTABIATh IIONYYCHHBIE PE3yIbTaThl
MO3HABATEIFHON JIEATENHHOCTH B YCTHBIX W IMHCHMEHHBIX
TEKCTax; JIeNaTh MPE3eHTAlHI0 Pe3yJbTaTOB BBIMIOJHEHUS
XUMHUYECKOTO OJKCIEpUMEHTa (JJa0OpaTOPHOTO  OIBITA,
nmabopaTopHOW pabOTBI IO HWCCJICIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOCKTA);

YMEHHSA y4e0HOT0 COTPYIHHYECTBA co
CBEpCTHMKAMM B  COBMECTHOM  [O3HABaTE€lbHOW W
WCCIIEZIOBATENbCKON  JIEATENIbHOCTH ~ TPU  PElIeHUH
BO3HHMKAIONMMX MpoOjleM Ha OCHOBE y4€ra OOIIHuX
HWHTEPECOB U COTJIACOBAHUS MO3UIU (00CYXKIeHUs, OOMEH
MHCHUSIMH,  «MO3TOBBIC  IITYPMBI»,  KOODPJHHAIHS
COBMECTHBIX JCUCTBUH, OIPENEICHUE KPUTEPUEB 10
OIIEHKE KayecTBa BBHIIIOJHEHHOH paboTsl U Ipyrue).
PeryasiTuBHbIe YHMBepcaJibHbIe yueOHbIe AeficTBHA:

YMEHHE  CaMOCTOATEIbHO  OMpENeNiTh  IeNn
JIeSITENIbHOCTH, IUTaHUPOBATb, OCYIIIECTBIIATD,
KOHTPOJIMPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBAThH
CBOIO JICATENBbHOCTh, BBIOMpaTh Hambosiee 3((eKTUBHEBIE
CHocoOBl peleHrs: Y4eOHbIX M IO3HABAaTENbHBIX 3ajad,
CaMOCTOSITETIBHO ~ COCTaBIATh WM  KOPPEKTHPOBAThH
NPEAJIOKCHHBI aJrOpUTM JEHCTBUH MpPHU BBIIOJIHEHUH
3aJaHAd ¢ Y4YE€TOM TIIOJlyuYeHHMs HOBBIX 3HAaHHH 00
M3y4aeMbIX OOBEKTaxX — BELIECTBAX M PEAKLHUIX, OLCHUBATh
COOTBETCTBHE MOIYYEHHOTO pPe3ybTaTa 3asBICHHOM 1eNy,
YMEHHE HCIOJb30BaTh M AaHAIM3UPOBATh KOHTEKCTH,
npejiaracMple B YCIOBUY 3a/IaHUH.

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO0 OCBOSHHUIO
00513aTEeIHLHOTO  COJIEPXKAHMS, YCTAHOBIEHHOTO JaHHOMN
tdenepanpHOil  paboueit  mporpamMMmoi,  BBIIEISIOT:
OCBOEHHBIE O0YYaIOIUMICS HAYYHbIE 3HAHUSA, YMEHHUS U
CrocoObl JecTBUN, CcreruduIecKkne Uisi TpeaMEeTHON
o0mactn «XWUMHUS», BHIBI JESITEIHHOCTH IO TIOTYUYSHHIO
HOBOTO 3HaHUS, €r0 WHTEPIPETalluy, MPeoO0pa3oBaHUI0 U
MPUMEHEHUIO B PA3INYHBIX YIEOHBIX M HOBBIX CHTYaIlHIX.

K xoHmy oOydenns B 8 KkJjacce mpenMeTHBIE
pe3ynpTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKkaTh
c(hOpMHUPOBAHHOCTH Y 00YJAIOITIXCS YMEHUH:
pPacKpeIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHATHH:
aToM, MOJIEKyJla, XHUMHYECKHH DIIEMEHT, IIPOCTOe
BEIIECTBO, CJOXXHOE BEIIECTBO, CMeCh (OJHOpOAHAS M
HEOJTHOPO/IHAS), BAIGHTHOCTh, OTHOCUTENbHAS aTOMHAas U
MOJIEKYJIApHas Macca, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBast IOl XUMUYECKOTO DIIEMEHTa B
COCTMHCHUH, MOJSIPHBIA  00BEM, OKCHZA, KHCJIOTA,
OCHOBaHHE, COJb, JJEKTPOOTPHULATEIBHOCTh, CTEICHb
OKHCJICHUSI, XHMHYeCKass peakius, KiacCHuuKarus
peakuuii: peakiuy COEIUHEHMS, PEaKUWH pa3IokKeHHS,
peaknuy  3aMellleHHs, peakuuu oOMeHa, 0JK30- U
9HIOTEPMUYECKHE PEaKInH, TerIoBo 3(dekT peaxnuy,
PO aToMa, SJICKTPOHHBIH CII0I aTOMa, aTOMHAsi OpOHTAIb,




paauyc aToMa, XMMHYECKasi CBSI3b, OJISIPHAs U HEMOJISIpHAs
KOBAJICHTHAsl CBSI3b, UOHHAs CBS3b, MOH, KATUOH, aHUOH,
pacTBop, MaccoBas JOJds  BemectBa  (TIPOIICHTHAs
KOHIICHTpAIIHs) B paCTBOPE;

WUTIOCTPUPOBAaTh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX
MOHATUI M NPUMEHATh O3TU MOHSATUS IPU ONUCAHUU
BEILIECTB U UX MPEBpallCHUM;

WCTIOJB30BaTh XUMUYECKYIO CHMBOJIMKY JJISI COCTaBIICHHS
(hopMyI1 BEIIECTB ¥ YPaBHEHUH XUMHUYECKUX PEAKIIHI;
OTIPEETSATh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX
COCTMHCHHUSX, CTEIICHb OKUCJICHHS DJIEMEHTOB B OMHAPHBIX
COCTMHEHMSIX, MPUHAIICKHOCTD BEIIECTB K
OTIpe/IeIEHHOMY KJIacCy COEIMHEHHH 1Mo (opMynam, BU
XUMHUYECKOM CBsA3M (KOBaJeHTHas M  HOHHas) B
HEOPTraHUYECKUX COCAMHCHIIX;

packpeiBaTh cMmbicn Ilepuoguueckoro 3akona J[. M.
Menneneesa: JIEMOHCTPHUPOBATH MOHUMAaHUE
MEPUOANYECKON  3aBUCHUMOCTH  CBOMCTB  XUMHUYECKUX
3JIEMEHTOB OT WX MoJokeHus B Ilepuoguyeckoi cucreme,
3aKOHOB COXPAaHEHUS MAacChl BEIIECTB, ITOCTOSHCTBA
COCTaBa, AaTOMHO-MOJIEKYJSPHOIO  Y4YEeHMs,  3aKOHa
ABorazpo;

ONKCHIBATh M  XapaKTePU30BaTh TaOMWYHYIO (opMy
Ilepuoanueckoif  CHUCTEMBI XUMHUYECKHUX  DJIEMEHTOB:
pa3nuuaTh TMOHATHUS «TJIaBHAs moarpynna (A-Tpymma)» u
«mobounast moxarpynna (b-rpynma)», mansie U Oombluue
TIEPUOJIBI, COOTHOCHTh 0003HAYCHUS, KOTOPhIE UMEIOTCS B
tabmune  «llepuoguueckas — cucteMa — XUMHUYECKHX
anemeHntoB JI. WM. MeHaeneeBay ¢ YUCIOBBIMHU
XapaKTEPUCTUKAMU  CTPOCHHMSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsn sAapa, oOIlee YHUCIIo
AJIEKTPOHOB H PACIIPE/IEIICHNE UX T10 AJIEKTPOHHBIM CJI0SIM);
KIIaCCH(HIIUPOBATH XUMUYECKUE 3JIEMEHTHI,
HEOpPraHWYECKHe BEIIeCTBA, XHMHYECKHEe peakmuu (I0
YUCIIY U COCTAaBY YYAaCTBYIOIIMX B PEAKUUU BELIECTB, IO
TEIUIOBOMY 3P EKTY);

XapaKTepu30BaTh  (OMHCHIBATH) OOIMHWE  XUMHYECKHE
CBOIMCTBa BEIIECTB pPAa3JIUYHbIX KIACCOB, IMOATBEPKIAS
ONMCaHUEe  NpPUMEPAMH  MOJIEKYJSIPHBIX  YpaBHEHUH
COOTBETCTBYIOILUX XUMUYECKHUX PEAKLUI;
MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KAUEeCTBEHHOI'O  COCTaBa, BO3MOXHOCTU  IPOTEKaHUS
XUMUYECKUX MPEBPAICHUN B pa3INYHBIX YCIOBUSIX;
BBIYKCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO
Macchl BEIIECTB, MACCOBYIO JOJIO XUMUYECKOTO 3JIEMEHTA
mo (opMylie COEAMHEHHUS, MAaCCOBYIO IOJIO BEIIECTBA B
pacTBope, IPOBOJIUTH PACUETHI 10 YPABHEHNIO XUMHUECKOH
peaknuu;

MPUMEHSATH,  OCHOBHBIE  OIEpalliil  MBICIUTEIIBHOMN
JIeSITENIBHOCTY — aHalIN3 ¥ CUHTE3, CPaBHEHKE, 0000IIeHHE,
CHUCTEMAaTH3aLNIO, KJIacCH(UKAIIHIO, BBISIBJICHUE
MPUYUHHO-CIICJICTBEHHBIX CBSI3EH — JJII U3yUYCHUS CBOCTB
BEII[ECTB M XMMHYECKUX PEaKIINi, €CTeCTBEHHO-HAYYHBIE
METOAbl ~ TIO3HAHWSA —  HaONIOAECHWE, H3MEpEHUeE,
MOJIEIMPOBAHNE, IKCIIEPUMEHT (peanbHbII U MBICIEHHBIH);




CJIeI0BAaTh MpaBUjIaM MOJIB30BAHMS XUMHUYECKOW MOCYmOi
U J1abopaTOpHBEIM O0OpPYyIOBaHHWEM, a TaKXKe IpaBHIIaM
oOpamieHus €  BEMIECTBAMH B COOTBETCTBHH  C
WHCTPYKIMSIMH ~ TI0  BBIOJHEHWIO  Jab0OpaTOpPHBIX
XUMHYECKAX OMBITOB TIO0 TONYyYEeHHI0 W COOMpAHUIO
razoo0pa3HBIX BEMIECTB (BOAOpOIa H  KHCIOpOAA),
MIPUTOTOBJICHUIO PACTBOPOB C OIPEAEIEHHON MaccoBOM
Jlojleil  pacTBOPEHHOTO  BENIECTBA, IUIAHUPOBaTh U
MIPOBOJIUTH XUMHYECKHE 9KCIIEPUMEHTHI 1o
pacro3HaBaHUIO PACTBOPOB MIENOYEH U KUCIIOT C TIOMOIIBHIO
WHAUKATOpOB (MakMmyc, (eHondTanenH, METHIOpaHX H
Jpyrue).

K xonmy o0yuenns B 9 kiacce mpeaMeTHbIe
pe3yabTarsl Ha 0a30BOM YpOBHE [OJDKHBI OTpaKaTh
c(OPMHUPOBAHHOCTD y 00YYAIOINXCS YMECHUH:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX MOHATHM:
XUMHUYECKUH D3JIEMEHT, aToM, MOJEKyJa, HOH, KaTHOH,
aHUOH, TIPOCTOE  BEIIECTBO, CIOXKHOE  BEIIECTBO,
BaJIECHTHOCTb, 3JIEKTPOOTPULIATENEHOCTD, CTETeHb
OKHUCIJIEHUS, XMMMYECKasi peaklus, XUMHUYEecKas CBsi3b,
TerIoBoil 3(QQeKT peakuuu, MOJIb, MOJIIPHBIH O00BEM,
pacTBop, 3JIEKTPOJIUTHI, HERJIEKTPOJIHTHI,
3JEKTPOJIUTHYECKAs JIUCCOLMAIMS, pPEeaklUd HOHHOIO
oOMeHa,  KaTaliu3aTop, XUMHYECKOE  paBHOBECHE,
oOpaTuMble M HeoOpaTUMble pEaKLUWH, OKUCIUTETHHO-
BOCCTaHOBHTEIbHbBIE peaxuum, OKHUCJIUTEb,
BOCCTAaHOBHUTENb,  OKHUCIEHHE M  BOCCTAHOBJICHHE,
alIoTPONHS, aMpOTepHOCTb,  XMMHYECKasi  CBS3b
(rKoBaJleHTHasI, MOHHAs, METAJUINYECKas ), KpUCTATUINIEeCKast
pemérka, KOppo3us METAauIOB, CIUIaBbl, CKOPOCThb
XUMHUYECKOH peaxiu, IIpeIenbHO JIOTTYCTHMAs
koHuenTpauus [1JIK Bemectsa;

WLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKUX
MOHATAH ¥ TPUMEHATh OTH TMOHATHUA TPU OIHCAHUU
BEIIECTB U UX MPEBpaIICHUH;

WCTIOJH30BaTh XUMUYECKYI0O CUMBOJIMKY JJISi COCTABIICHUS
(hopMyII BEIIeCTB ¥ YpaBHEHUN XUMUYECKUX PEAKIIHIA;
OTpEeAeNsATh  BaJeHTHOCTh W  CTENECHb  OKHCICHUS
XUMHYECKAX DJEMEHTOB B COCIUHEHHAX Pa3IUIHOTO
COCTaBa, NPUHAMJIEKHOCTh BEHIECTB K ONpEAeTEHHOMY
KJIACCy COSAMHEHUH 110 (hopMyiIaM, BHI XUMHUIECKOU CBSI3H
(xoBajeHTHaA, HMOHHas, MeTaTHIeCKast) B
HEOPTaHWYECKNX  COEAWHEHHUSIX, 3apil HOHa IO
XUMHYECKON (opmyne, xapakrep cpembl B BOIHBIX
pactBopax HEOPTaHWYECKUX COETMHEHHH, THT
KPUCTaJNINYECKOHN pEeIIETKA KOHKPETHOTO BEIIECTBA;
packpbiBaTh cmbici Ilepuogmdeckoro 3akona JI. M.
MenpeneeBa W = JIEMOHCTPHpPOBATh €0 IMOHHMAaHUE!
ONMHCHIBATh W XapaKTepH30BaTh TaOMW4HYIO0 (opMy
Ilepuiognueckoil  CUCTEMBI  XMMHMUYECKHUX  3JIEMEHTOB:
pasnuyuaTh MOHATHUS «TJaBHAs MOArpymnmna (A-rpymma)» u
«mobounast moxarpynmna (b-rpynma)y», mansie U Oomnblmue
NEepUOJIbI, COOTHOCUTH 0003HAYCHUS, KOTOPBIE UMEIOTCS B
MIEPUOIUYECKON TadnuIe, c YUCIIOBBIMU
XapaKTepUCTUKAMU  CTPOEHHUS]  aTOMOB  XHMHYECKHX




JJIEMEHTOB (COCTaB W 3apsAn sAapa, o0Iee Yucio
3JIEKTPOHOB U paclpeie]IeHne NX 110 dJIEKTPOHHBIM CIIOSIM),
OOBSACHATH 00IITHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
3JIEMEHTOB M WX COEIMHEHMH B Mpeiesax MalbIX IepruoI0B
Y TJIABHBIX MTOATPYII C yI9ETOM CTPOSHHS UX aTOMOB;
KIIacCH(HUIIUPOBATH XUMHIYECKUE JJIEMEHTHI,
HEOPTaHWYECKHE BEIIEeCTBA, XHMHUYECKHE peaknuu (Io
YHUCIIy M COCTaBy YYaCTBYIOIIMX B PEAKIUH BEIIECTB, IO
TeroBoMy 3D (PEKTy, 0 H3MEHEHUIO CTETICHEH OKUCIICHUS
XUMUYIECKUX JIEMEHTOB);

XapaKTepr30BaTh (OMHCHIBATH) OOLIME U cHenupuIecKue
XUMHUECKAE CBONCTBA MPOCTBHIX M CJIOXHBIX BEIIECTB,
MOJATBEPKAasl ONMHUCAHWE MPUMEPAMH MOJICKYJISIPHBIX U
WOHHBIX YPaBHEHHUH COOTBETCTBYIOLIUX XUMHUYECKUX
peaxuuii;

COCTaBJISITh YPABHCHHUS AJICKTPOJUTHUCCKOMN ITHUCCOLUAIUH
KHUCJIOT, IIENOYel W COJEeH, MOJHbIE U COKpAalllEHHBIE
YpaBHEHUS pPEaKIMii HOHHOrO OOMEHa, YpaBHEHUS
peaxiuii, MOITBEPKIAFOIINX CYIIIECTBOBAHUE
TCHETUYCCKOW CBSI3W MEXJIYy BEUICCTBAMU Pa3IHUYHBIX
KJIaCCOB;

packpsIBaTh CYITHOCTh OKUCIIUTEIIEHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEJICTBOM COCTABIICHUS
3JIEKTPOHHOTO OajaHca ITHX PeaKIui;

MIPOrHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHUMOCTH OT UX
CTPOCHHS, BO3MOXXHOCTH  TPOTCKAHUS  XUMHYCCKUX
MIPEBPAIICHUH B PA3TUYHBIX YCIOBUSX;

BEIYUCIISTE OTHOCHUTENBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO
MAacChl BEIIECTB, MACCOBYIO JIOJIF0O XMMHYECKOTO AJIEMEHTa
mo (opMylie COSAMHEHHWsS, MAaCCOBYIO JOJIO BEIECTBA B
pacTBope, IPOBOUTH PACUETHI 110 YPABHEHUIO XUMUYECKON
peaxium;

cOOJFO/IaTh TIPaBHJIa TIOJIB30BAHMS XUMUIECKON TTOCYI0H 1
nabopaTopHBIM  OOOpYyIOBaHWEM, a TakXKe MpaBHia
oOpamieHHss C  BEIIECTBAMH B COOTBETCTBHU  C
WHCTPYKIUSAMH 10  BBHIOJIHEHWIO  Jab0OpaTOPHBIX
XUMHYECKAX OMNBITOB TIO TONYyYEeHHI0 W COOMpaHUIO
ra3000pa3HbIX BEMIeCTB (aMMHaKa 1 YTIIEKHCIIOTO Ta3a);
MPOBOAUTE PEAKINH, TOATBEPKIAIONINe KadeCTBEHHBII
COCTaB PAa3JIMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM
myTéM XJIOpUA-, OpOMHUI-, HOAUA-, KapOoHaT-, ¢ocdar-,
CHIIAKAT-, CyNb(}aT-, THAPOKCHI-NOHBI, KATHOHBI aMMOHHS
W WOHBl W3YYEHHBIX METAJJIOB, MPHCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTaHWIECKNX BEIIECTB;

MPUMEHSATH  OCHOBHBIE  OINEpallid  MBICIHUTENBHOM
NIeATETHFHOCTH — aHAJIN3 U CHHTE3, CpaBHEHUE, 0000IICHHE,
CHUCTEMAaTH3allMI0, BBISIBIICHUE MPUYMHHO-CICICTBEHHBIX
CBSI3eM — NI M3Y4YEHUs] CBOMCTB BEILIECTB U XUMHUUYECKUX
peaKiii, eCTeCTBEHHO-HAYYHbIE METOJbl IIO3HAHUS —
HaOIr0/IeHHe, W3MEpPEHHe, MOJICIIMPOBAHNE, IKCIICPHMEHT
(peanbHBII U MBICTICHHBIH).
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mporpamMma o
XUMHUH TI0]T
penakuuein
0O.C.I'abpuensHa

(6a3oBwIit
YPOBEHB)

obpazoBaHHMa paspaboraHa Ha oOcHOBe {DenepaabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obOpa3oBaHuu B
Poccuiickort denepanumny, TpeOOBaHWH K pe3yibTaTaM
ocBocHHS (emepasbHON  00pa30BaTEILHON TIPOTPaAMMBI
cpenHero  obmero  ooOpaszoBanus  (OOII  COO),
npencTaBieHHBIX B DenepanrbHOM — TOCYyAapCTBEHHOM
obpazoBarensHoM crannapre COO, ¢ yuérom Konneniuu
mperojaBanus  y4yeOHOTO  mpeamera  «XUMHUS» B
o0pasoBaTenpHBIX opranu3anusx Poccuiickoit denepanun,
peanu3yonx OCHOBHBIE 00pa3oBaTelIbHbIE IPOTPaMMBI, U
OCHOBHBIX TONOKEeHNN «CTpaTeruu pa3BUTHS BOCTIMTAHUS
B Poccuiickoit ®enepanmu Ha mepuon ao 2025 roma»
(Pacniopspxenue [IpaBurtensera PO ot 29.05. 2015 Ne 996
-p.)-

OcHOBY MOAXOIOB K pa3pabOTKe NpOrpaMMbl MO
XMMHHU, K OIpelelieHHIo oOmmed crpaTerun oOy4eHus,
BOCIIUTAHUS U Ppa3BUTHA OOYYAIOUIMXCS CpPEACTBAMH
yueOHoro mpenMera «Xumus» gt 10—11 kmaccoB Ha
0a30BOM ypOBHE COCTAaBWJIM KOHLENTYaJIbHBIE TOJIOKEHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH  LieJEH,
coJep)KaHUsl, Pe3yJIbTaTOB OOydeHHs W TpeOOBaHUM K
YPOBHIO MOJATOTOBKH BBIITYCKHHKOB.

Xumuyeckoe o0pazoBaHue, NoJy4aeMoe
BEIMTYCKHUKaMH  00Ie00pa30BaTebHON  OpraHU3alluH,
ABJISIETCS] HEOTHEMJIEMO YacThIo UX 00pa3zoBaHHOCTH. OHO
CIY’)KHT  3aBEpIIAIOIIMM  JTallOM  pealn3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
[EHHOCTEH, TMPUCYIUX IETIOCTHOW CHCTEME XMMHUYECKOTO
o0pa3oBaHus. DTH IIEHHOCTH KacalOTCs MMO3HAHMS 3aKOHOB
mpUPOIbl, (OPMUPOBAHUS MHPOBO33PEHUS U 0OmIei
KyJbTypbl ~ YeIOBEKa, a  TaKkKe  OIKOJOTHYECKH
000CHOBAaHHOTO OTHOIIEHHWS K CBOEMY 3I0pPOBBIO U
pupoHON cpene. Peanmsyercst xumudaeckoe oOpazoBaHHe
0o0yJaronmxcsi Ha YPOBHE CpeIHEero o0Iero oopazoBaHUs
CpencTBaMu yueOHOTO TpeaMeTa « XUMHEsD, CollepKaHne 1
MOCTPOEHHE KOTOPOTO OMpefeNieHl B TPOTpamMMme 10
XUMUH C YIETOM CHeNM(PUKN HAYKA XUMUH, €€ 3HAUYCHS B
MMO3HAHWH TIPUPOJIBI M B MaTEPHAIBFHON )XKU3HH OOIIEeCcTBa, a
Takke C yd4€ToM OOmmMX [eJded ©  TMPUHIIHIOB,
XapaKTepPU3yIOIMNX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpemHero oomero oopazoBanms B Poccuiickoii deaepanun.

XuMus Kak 3JeMEHT CHCTEMBI €CTeCTBEHHBIX HAYK
urpaet oco0yl poiib B COBPEMEHHON IWBWIM3AINH, B
CO3JIaHMM HOBOW 0a3pl MaTepualbHOH KynbTyphl. OHa
BHOCHUT CBOW BKJIaJ B (OPMHUPOBAHHE PAIIMOHAIHHOTO
HAY4YHOTO  MBIIUICHUS, B  CO3/IaHUE  IIEJIOCTHOTO
npeCTaBICHUs] 00 OKpY)KalolleM MHpE KaK O EIUHCTBE
NPUPOJIBI U YeNIOBEKa, KOTOpoe GOpPMUPYETCS B XUMHHU Ha
OCHOBE MMOHUMAaHUS BEIIECTBEHHOTO cocraBa
OKpY’Kalolllero MHpa, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOCHUEM BEIICCTB, WX CBOWCTBAMH M BO3MOKHBIMH
o0JacTAMU IpUMEHEHMUS.

TecHO B3aUMOAEUCTBYS C IPYTMMHU €CTECTBEHHBIMU
HayKaMH, XMMHS CTaja HEOThEMJIEMOW 4YacTbl0 MHUPOBOU




KyJBTYpbl, HEOOXOAUMBIM YCIIOBHEM YCIEIIHOTO TpyAa U
JKU3HU KaXaoro uwiena oOmiectBa. CoBpeMeHHash XUMUS
KaK HayKa CO3W/IaTeNbHas, KaKk HayKa BBICOKUX TEXHOJIOTHI
HallpaBJicHA HAa  peHIeHHWe  TJIOOANBHBIX  MpobIeM
YCTOMYMBOIO pa3BUTHS 4YEJIOBEUECTBA — CBHIPhEBOM,
SHEPTEeTUYECKOH, MMUIIEBOH, YKOJIOTHICCKON 0€30IacCHOCTH
M OXPaHBI 3I0POBBSI.

B cooTBeTCTBUU ¢ OOIUMU TEISIMU U TIPHHITAIIAME
cpemHero o0Omero oOpa3oBaHUS COJEpKaHWE TIpeaMeTa
«Xumusa» (10-11 xmaccel, 0a30BbI YpOBEHb H3yUEHUS)
OPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYypPHYIO
MOATOTOBKY OOyYaromuXcsi, HEOOXOMUMYI0 UM IS
BBIPAOOTKHA MHPOBO33PEHUYECKUX OPUCHTHUPOB, YCIIECITHOTO
BKJIFOUCHHMSI B )KU3Hb COLIMYMa, TIPOIOJDKEHHS 00pa30BaHUsI
B Pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEJCTBEHHO C
XUMUEH.

CocraBnsomuMu  npeaMeTa «XUMUs)  SBISIOTCS
6azoBbie Kypchl — «Opranndyeckas xumus» u «OOmmas u
HEOpraHUYECKass XUMHUS», OCHOBHBIM  KOMIIOHEHTOM
COJICPIKaHUS KOTOPBIX, SIBJISIOTCS OCHOBBI 0a30BOM HAYKH:
CHUCTEMa 3HaHMM 1O HeopraHumdeckod xumuu (c
BKIIFOUCHHEM 3HAaHUH W3 OOIIeH XWMHUU) U OpPraHUYeCKOM
xumuu. DOpMHpPOBAaHUE [AHHOM CUCTEMBbl 3HAHUWU IIpU
WU3YYCHUU  TOpeaMeTa  O0ECleYrBacT  BO3MOXKHOCTD
paccMOTpEeHHUsI BCEr0 MHOT0OOpa3usi BEIIECTB Ha OCHOBE
OOIIVX TOHSATHH, 3aKOHOB M TEOPUI XUMUH.

CrpykTypa coaepxaHusi KypcoB — «Opranuyeckas
xumusiy U «OOmass ¥ HeEopraHW4YecKas  XUMHSD»
chopMupoBaHa B IporpaMMe IO XUMHH Ha OCHOBE
CHUCTEMHOTO IMOX0J1a K M3yYEHHI0 Y4eOHOr0o MaTepuaiia u
00yCIIOBJIECHA HUCTOPHYECKH OOOCHOBaHHBIM pPa3BUTHEM
3HAaHWUU Ha OIPeNIeNEHHBIX TEOPETHYECKUX YpOBHsX. Tak, B
Kypce OpraHMYecKOd XMMHH BEIIeCTBA PAaCCMAaTPUBAIOTCS
Ha YPOBHE KIIACCHYECKOW TEOPHH CTPOCHHUS OPTaHUIECKUX
COEMHEeHH, a TaKkKe Ha YPOBHE CTEPEOXUMHYECKHX U
QJIEKTPOHHBIX TMPEACTABICHUA O CTPOCHHUU BEIECTB.
Ceenennst 00 m3y4aeMbIX B Kypce BEIIECTBaX HAlOTCS B
Pa3BUTHH — OT YTIIEBOAOPOIOB JIO CIOKHBIX OMOIOTHIECKU
aKTHBHBIX coeAuHEeHWil. B Kypce opraHumyeckoil xumuu
MONy4aloT pasBuTHE CHOPMHUPOBAHHBIE HA  ypPOBHE
OCHOBHOTO  o0miero oOpa3oBaHHA TIepBOHAYAILHEIE
MIPEICTaBIICHUS 0 XUMHYECKOH CBSI3H,
KITaCCH()MKAIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEIIIECTB OT UX CTPOEHHUS, 0 XUMHUYECKON PEAKIINH.

Tlot HOBBIM YIJIOM 3pEHUSI B MPEIMETE «XHUMHUI»
0a30BOTO YPOBHS pacCMaTpPUBAETCS M3yUCHHBIN HA ypPOBHE
OCHOBHOTO  oOmiero  o0Opa3oBaHHMA  TEOPETHYECKHUI
MaTepuan U (aKTOJOTHYECKHE CBEACHHSA O BEIIECTBAX M
XUMHYECKOH peakiuu. Tak, B 9aCTHOCTH, B Kypce «Obmas
u HEOpraHUJeCKas XUMUSD) oOyJaronmmcst
MpeIoCTaBIsieTcs BO3MOXKHOCTh ~ OCO3HaTh  3HAuUEHHE
MEPUOANYECKOTO0 3aKOHa C  OOIIETEOPETHYECKUX |
METOJI0JIOTHYECKUX MTO3UIINN, rryoxe MOHSTH
UCTOPUYECKOE W3MEHEHWE (QYHKIHMH STOro 3akoHa — OT
o0o01maromiei 10 00bSICHSIONICH W IPOTHO3UPYIOMICH.




EnmwnHas cucrema 3HaHWHM O Ba)KHEHIIIMX BEIECCTBAX,
WX COCTaBe, CTPOCHUH, CBOWCTBAX M MPUMEHEHHH, a TaKXKe
0  XHMHYECKHMX  peakuusx, WX  CYIIHOCTH |
3aKOHOMEPHOCTAX MPOTEKaHUs JOMONHsIeTcs B Kypcax 10 n
11 kmaccoB dJeMEeHTaMH COJIep)KaHHs, WMEIOIUMHI
KYJIbTYPOJIOTHUSCKHA W TIPUKIAAHOW Xapakrtep. OTH
3HAHUA CIIOCOOCTBYIOT TIOHUMAHHIO B3aMMOCBSI3U XUMHUH C
JIPYTUMH  HayKaMH,  pacKpblBaloT e€  poilb B
M03HAaBaTENbHOW U MPAKTUYECKON JIEATEIbHOCTH YeNIOBEKa,
CITIOCOOCTBYIOT BOCHUTAHHUIO YBAXEHUS K IPOIECCY
TBOpYECTBA B O0OJACTH TEOpPHH W  IPAKTHICCKHUX
TIPIIIOKCHUH XUMUH, MTOMOTAIOT BBIITYCKHUKY
OPUEHTHUPOBATHCS B OOIIECTBEHHO W TUYHOCTHO 3HAYUMBIX
npoOsieMax, CBA3aHHBIX C  XHMHEH, KPUTHYCCKH
OCMBIC/IUBAaTh HMH(DOPMALMI0O W MPUMEHITH €€ Ui
MOTIONHEHUSI 3HAHWW, pEIICHUS WHTEIUICKTYalbHBIX U
JKCTIIEPUMEHTAJIBHBIX MUCCIIENOBATEIBCKUX 3a/ad. B 1enom
coJlep)kaHue y4deOHOro mpeamera «XHMHS» JTaHHOTO
YPOBHSI M3YYCHHUS OPHCHTUPOBAHO Ha (OPMHUPOBAHHE Y
00y4JarolMxcss  MHPOBO33PEHYECCKOW  OCHOBBI  JUIS
noHUMaHus PuIoco(CKUX UAeH, TAKKX KaK: MaTepHaIbHOe
€IMHCTBO HEOPraHWYECKOT0 U OPTaHUYECKOro MHpa,
00yCIIOBJICHHOCTh CBOWCTB BEIIIECTB KX COCTaBOM U
CTPOCHHEM, IO3HABAEMOCTh IPHUPOAHBIX SIBICHUHA MyTEM
SKCIEPHUMEHTA U PELICHUSI IPOTUBOPEUUN MEXKAY HOBBIMU
(hakTaMu M TEOPETHYSCKUMU MPEIIOCHUTKAMHU, OCO3HAHUE
PO XUMUU B PEIICHUN YKOJIOTUYECKHUX TPOOIeM, a TaKkxKe
nmpo0sieM cOEpeKEHUsT IHEPTETUICCKUX PECYpPCOB, CHIPHS,
CO37]aHUS1 HOBBIX TEXHOJIOTHM U MaTepHAaJIOB.

B nnane peuieHus 3amad BOCHUTAHUS, Pa3BUTHS U
conpaiu3aui 00yJarOUINXCsl MPUHATHIE MPOTPAMMOM 10
XUMHH TIOOXOABl K OMNPEACTCHHIO COJIEpKaHUS U
MOCTPOEHUS TIpeIMeTa MPeyCMaTpPUBaOT (OPMUPOBAHHUE
YHHUBEPCANBHBIX y4YeOHBIX ACWCTBUH, MMEIOIUX 0a30BOe
3HaYeHHe IJIS Pa3lIUYHBIX BHUJOB JIEATEIBHOCTH: PEIICHUS
mpoOiieM, TOWCKa, aHaiuu3a W 00paboTKH WH(OpMAINUH,
HEOOXOAMMBIX IJIsi MPUOOPETEHHUS OIBITAa TMPAKTUIECKONW U
UCCJEI0BATEIbCKON NEATEIbHOCTH, 3aHUMAIOIICH Ba)KHOE
MECTO B TIO3HAHUW XUMUH.

B mpakTtuke mpemnojaBaHUS XUMHUH Kak Ha YpPOBHE
OCHOBHOT'O 00Imero o0pa3oBaHHWs, TaK W HAa YpPOBHE
cpemHero oOmero o0pa3oBaHWs, TIPH  OIpPEACIICHUH
COJZIEPXKATENIbHOM ~ XapaKTepUCTUKU  LeNed  U3Y4YeHHUs
MpeaMeTa HaIpaBlIeHHEM MEPBOCTEIIEHHOW 3HAYMMOCTH
TPaIWIIMOHHO  Tpu3HAETcs  (opMHpPOBaHHWE  OCHOB
XUMHUYECKOH Haykn Kak o0JlacTh  COBPEMEHHOTO
©CTECTBO3HAHUS, MPAKTHUCCKON NEATEILHOCTH YeIIOBEKA U
KaKk OJHOTO W3 KOMIIOHEHTOB MHPOBOH KyIbTypel. C
METOJMYECKOM  TOYKM 3pEHUS TakoM TOoAXOJ K
OTIPEIICIICHUIO TICJICH N3YUCHHS MPEMETA SIBISICTCS BIIOJTHE
OTIpaBIaHHBIM.

CoracHO JTaHHOW TOYKE 3pEHUA TJIABHBIMHU
HeJssMH M3y4YyeHusi npeaMera «XuMmus» Ha 0a30BOM
ypoBHe (10 -11 kJ1.) ABASIIOTCS:




(opMupoBaHHE CHUCTEMBl XHUMHYECKHX 3HAaHUH Kak
BaKHeHIIeH COCTaBIIIOIEN €CTECTBEHHO-HAy4YHOU
KapTHHBl MHpa, B OCHOBE KOTOpPOW JIeKaT KITFOUEBEIE
MOHATHA, (PyHAAMEHTANbHbIE 3aKOHBI M TEOPHH XHWMUH,
OCBOEHHE SI3bIKa HAyKH, YCBOCHHE W IOHIMAaHNE CYITHOCTH
JIOCTYITHBIX 0000IIIeHN MHUPOBO33PEHUECKOTO XapaKTepa,
O3HaKOMJIEHHE C UCTOPHEU UX Pa3BUTH U CTAHOBJICHHS,
(hopMHupOBaHWE W pPa3BUTHE TPEACTABJICHUA O HAYYHBIX
METOAAX IIO3HAHUS BCEUIECTB U XUMHUYCCKHUX peaKuHﬁ,
HEOOXOIMMBIX I npruoOpeTeHus YMEHUH
OPHUCHTUPOBATECA B MHPE BCHICCTB WU XUMHYCCKHUX
SIBJICHUM, UMEIOIUX MECTO B NPUPOJE, B MPAKTUUYECKONU U
IMOBCEIHECBHOM KU3HU,

Pa3BUTUC YMeHI/Iﬁ u CHOCOGOB JCATCIBbHOCTH, CBAA3aHHBIX C
HaOIroIeHIEeM u 00BsICHEHHEM XUMHYECKOTO
JKCIIEpUMEHTa, COOJIOEHHEM TMpaBWiI  OE30MMacHOTO
oOparieHus ¢ BeImecTBaMH.

Hapsiny ¢ stum, conepikarenbHas XapaKTepUCTHKA
Heﬂeﬁ " 3a7a4 U3y4CHus nmpeamMeTa B iporpaMme 1o XuMuun
YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU
NPUOPUTETAMU B CHCTEME CPEITHET0 001ero o0pa3oBaHusl.
CerogHsi B TpENoOJaBaHUM XUMHUU B OOJbIICH CTENEHU
oTHa€TCcsl  TPEANOYTCHUE TMPAKTHYECKOH KOMIIOHEHTE
coJiepkaHus 00yYeHUs, OpPUESHTUPOBAHHON HA MOATOTOBKY
BBIITYCKHUKA 0011e00pa30BaTEILHOM OpraHU3alIuH,
BIIQJICIONIETO HE HAOOPOM 3HaHWM, a (YHKIMOHAIBHOMN
rPaMOTHOCTBIO, TO €CTh CHOco0aMH U  yMEHHUSIMH
AKTUBHOTO TIOJIYYCHUS 3HAHUU ¥ TNPUMCHEHUS UX B
peaNTbHOM KU3HU ISl PEIICHUS MPAKTUIECKHX 3a71a4.

B cBsi3u ¢ 3TUM npu M3ydeHUH mpeaMeTa « XuMHsDY
JIOMHUHUpYIOIlee 3HaUYCHUE NPUOOPETAlOT Takue HeJaH H
3aja4m, KaKx:
ajanranmus OOy4alomMXcs K YCIOBHSIM JHHAMHYHO
pa3BuBaroIerocs Mupa, GOpMUPOBAHUE WHTEIDIEKTYaIbHO
pa3BUTOW IJIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYIHUYECTRBY, CaMOCTOSITETTLHOMY MIPUHATHIO
TPaMOTHBIX  peIIeHW B  KOHKPETHBIX JKH3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BENMIECTBAMH U MX IPUMEHEHHEM;
(hopMupoBaHue y OOYYarOIIUXCS KIIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIIWI), WMEIOMINX YHHBEpPCAIbHOE
3HaYeHHWE M1l Pa3IUYHBIX BHJOB JIEATENBHOCTH: PEIICHUS
mpo0jeM, TOHMCKa, aHamu3a W o0paboTKM WHGOpPMAIHH,
HEOOXOAMMBIX Ui TPHOOPETEHHS OMbBITa NeSTeNbHOCTH,
KOTOpas 3aHMMAaeT BaKHOE MECTO B TIO3HAHWU XHMHH, a
TaKKe U1  OUEHKM C IO3ULUUHA  DKOJIOTMYECKOU
0€e30MMacHOCTH XapakTepa BIIMAHUA BEIIECTB U XUMUYCCKUX
MPOIIECCOB Ha OPTaHU3M YeNIOBEeKa U MPUPOIHYIO CPEy;
Pa3BUTUC MMO3HABATCIIbHBIX NHTEPECOB, MHTCIIJICKTYaJIbHBIX
Y TBOPYECKHX CIIOCOOHOCTEH 00y4JaroMXCcs: CIoCOOHOCTH
CaMOCTOATCIIBHO an06peTaTL HOBBIC 3HAHUA 110 XUMHH B
COOTBETCTBUU C KN3HCHHBIMU HOTpe6HOCT$IMI/I,
UCIIOJIb30BaTh COBpPEMEHHBIC UHGOPMAITHOHHBIC
TEXHOJIOTHH ]Il TIOWCKA W aHaju3a y4eOHOH W HaydHO-
MOIYJIIPHON HH(pOPMAIKM XUMHYECKOTO COACPIKAHUS;




dopMupoBaHMe M pa3BUTHE y  OOYyYarommxcs

aCCOIMAaTUBHOTO u JIOTHYECKOTO MBIILICHHUS,
HaOJIOMaTEeTLHOCTH, COOpaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOAWMBI, B YaCTHOCTH, IIPH
TUTAHUPOBaHUH u MPOBEICHUH XHUMHUYECKOTO
JKCIIEPUMCHTA,

BOCIIUTAaHUE y  oOOydarommxcs  YOSKIEHHOCTH B
T'YMaHUCTHYECKOW HANpABIEHHOCTH XHMHH, €€ BaXKHOU
pONM B pemieHNH TI0OaJbHBIX MPOOJIEM parMOHATBHOTO
NPUPOJIONIONIL30BAHNS,  TIOMOJHEHUSI  DHEPreTUYeCKUX
PECYpPCOB M COXpaHEHUsS] NPUPOJHOIO PaBHOBECHS,
OCO3HaHUS HEOOXOJUMOCTH OEpEeKHOTO OTHOIICHHS K
NpUPOJIE W CBOEMY 3JI0POBBIO, a TaKKe MPHOOpETECHUS
OTIBITa MCTIOIB30BAHUS TIOTyYEHHBIX 3HAHUN JIJISI TIPHHSTHS
IrPaMOTHBIX pEUICEHWH B CHUTyalMsX, CBSI3aHHBIX C
XUMUYECKUMHU SBJICHUSMH.

B ydebHOM 1utaHe cpeaHero oOIiero oOpa3oBaHUsI
npeaMeT «XuMus» 0a30BOrO YPOBHS BXOAWT B COCTaB
npeaMeTHOl obnactu «EcTecTBeHHOHAYYHBIC TIPEAMETE.

OOmiee 4mCIO 4YacoB, OTBEACHHBIX ISl U3y4YCHUS
XUMHM, Ha 0a30BOM YPOBHE CpeAHEro  oOIIero
oOpa3zoBanus, coctaBisieT 68 yacoB: B 10 kiacce — 34 vaca
(1 gac B Hememo), B 11 xmacce — 34 gaca (1 yac B Hexedro).
Pabouas mporpamma yueOHOTO Kypca OpUEHTUPOBaHA Ha
ucnons3opanne YMK moa penaxkumeit
O.C.I'aGpuensina: 1.0.C.I'abpuensH,
WN.I".Octpoymos, C.A.CnankoB. Yuebuuk Xumus 10
kiacc, Mocksa «IIpocsemenne» 2023
2.0.C.I'abpuensn, U.I'.Octpoymos, C.A.Crnaakos.
YueOnuk Xumus 10 kmacc, Mocksa «lIpocsemenue»
2024 @I'OC COO ycraHaBiauBaeT TpeOOBaHUA K
pe3yibTaTaM OCBOCHUS 00YYaIOIIMMUCS TPOTPaMM
CpemHero o0Imero oopa3oBaHus (JIMTHOCTHEIM,
MeTanpeaMeTHBIM U IpeAMeTHbIM). HayuHo-
METOANYECKOH OCHOBOH U1 pa3pabOTKU IIIaHUPYEMBIX
Pe3yIbTATOB OCBOCHUS IIPOTPAMM CPEHET0 O0IIEeTo
00pa3oBaHUs SBIAETCS] CUCTEMHO-/1ESTEILHOCTHBIN
noaxon. B coorBercTBHU C CHCTEMHO-ESTEIBHOCTHBIM
MOJXOJIOM B CTPYKTYpe TMYHOCTHBIX Pe3yIbTaTOB
OCBOEHUS TIpeIMeTa «XUMHs» Ha YPOBHE CPETHETO
o01m1ero 06pa3oBaHMs BBIIETICHBI CIEAYIOIIIE
COCTABIISIIOIINE: OCO3HAHNE 00YYAIOIIUMHCS POCCUICKON
IrpaXJaHCKOH HICHTUYHOCTH — FTOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAMOOIIPE/ICIICHHIO;
HaJIMYME MOTHBALMH K O0YUICHUIO;
eJICHAITPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUMA
JMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH U
UCTOPHYECKUX TPAIUINI 0a30BOW HAYKH XMMHM;
TOTOBHOCTB M CTIOCOOHOCTH O0YYarOLTHXCSI
PYKOBOJCTBOBATHCS B CBOCH A€ATEILHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTaHOBKAaMH, IPUCYIIIMMU LIEJIOCTHOH
cHCcTEeMe XMMUYECKOro 00pa3oBaHusl; HATMUUE
IPaBOCO3HAHUS 3KOJIOTHYECKON KyJIbTYPbI U CIIOCOOHOCTH
CTaBHTb IIEJIH U CTPOHUTH )KU3HEHHBIE TUIaHBI.




JImaHOCTHBIE pe3ynbTaThl OCBOGHHS IpeaMeTa
«XuUMUSD»  JTOCTUTAIOTCS B €IWHCTBE Y4YeOHOH U
BOCTIUTATENIGHON ~ JICATETHPHOCTH B  COOTBETCTBHH  C
TYMaHUCTHYECKAMH,  COIMOKYJIBTYPHBIMH,  JTyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTAMH W HJI€AIaMHd POCCHUHCKOTO
TPOKIAHCKOTO OOINecCTBa, NPHHITHIMA B  OOIIECTBE
HOpMaMH M TPaBHJIAMH TOBEJEHHS, CIIOCOOCTBYIOIIUMH
mporeccam CaMOTIO3HAHMS, CcaMOpa3BUTHS u
HPaBCTBEHHOI'O CTAHOBJICHHUA JIMYHOCTHU O6y‘IaIOIlII/IXC$I.

JImgaHOCTHEBIE PE3YIIbTATHI OCBOCHUA npeamMera
«XuMHS»  OTpaXKalT  CPOPMHPOBAHHOCTH  OIBITA
MO3HaBaTeJIbHOU 51 MPaKTUYECKOU JIESITEIIbHOCTH
o0ydJarommxcs M0 pean3allii TMPUHATHEIX B OOIIECTBE
HeHHOCTeﬁ, B TOM 4YHCJIC B HaCTH:

1) rpa:KIaHCKOr0 BOCIMTAHMS:

OCO3HaHUs 00y4JaoIUMUCS CBOMX
KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YyBaKeHHS K
3aKOHY U TIPABOIOPSIIKY;

MpeACTaBJICHUA O COIMAJIBHBIX HOpMax M IpaBuIax
MEXJIAYHOCTHBIX OTHOIIEHUH B KOJIJICKTHBE,

TOTOBHOCTH K COBMECTHOM TBOPYECKOU
JISATSIILHOCTH TP CO3J]aHUH YYEOHBIX IPOCKTOB, PEIICHUN
y4eOHBIX W  TO3HABATEIbHBIX  3a/1a4y, BBHITOJIHCHUU
XUMUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TIOHUMaTh W IPHHUMATh MOTHBBI,
HaMEpEHUs, JIOTUKY M apTryMEHTbl OPYTUX IMPU aHAIHU3E
Pa3TUYHBIX BUIOB YUYEOHOU NI TEIILHOCTH;

2) MATPMOTHYECKOT0 BOCIINTAHMSA:

LHEHHOCTHOI'O OTHOILIEHUS K HCTOPUYECKOMY U
Hay4YHOMY HACJIEIUI0 OT€UECTBEHHON XUMUU;

YBOXEHHsS K TpoIleccy TBOpYecTBa B 001acTh
TEOPUU U MPAKTHUYECKOTO MPUMEHEHUSI XUMHUH, OCO3HAHUS
TOTO, YTO JIOCTIKEHUS HAYKH €CThb Pe3yNbTaT JIIUTEIbHBIX
HAOIIOICHHIA, KPOTIOTJINBBIX SKCMEPUMEHTAIBHBIX
MOMCKOB, TIOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB;

WHTEpeca U MO3HABATEIBHBIX MOTUBOB B MTOTyYeHUHN
W TIOCIENYyIOIIeM aHalu3e HWHPOpPMAIMA O TepelOBBIX
JTOCTH)KEHUSX COBPEMEHHON OTEUECTBEHHON XUMHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHWS, STHUECKOTO TTOBEACHNUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYaIlUH, CBS3aHHBIE C
XUMHYECKAMH SIBIICHUSIMH, W TPUHUMATh OCO3HAHHBIE
pelIeHusi, OpPHEHTHPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIEHUBATh CBOE MOBEACHNE M MTOCTYIIKH
CBOUX TOBapHHIeﬁ C HO3HHHI>'I HPABCTBCHHBIX U ITPAaBOBBIX
HOPM U OCO3HAHHE IMOCIICACTBHM ITUX MTOCTYIIKOB;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

MMOHUMAaHUS TICHHOCTEH 370pOBOTO W 0E30TacHOTO
obpaza  XKW3HHA, HEOOXOJUMOCTH  OTBETCTBEHHOTO
OTHOIIECHUS K  COOCTBEHHOMY  (HU3UYECKOMY U
MICUXMYECKOMY 3/I0POBBIO;

COOJIIOJICHUsT TIPaBWJI OE€30MACHOTO OOpalleHHs ¢
BEIIECTBaMHU B OBITY, MOBCEAHEBHOM KU3HU U B TPYAOBOIl
NI TeIHLHOCTH;




MOHUMaHUS [IEHHOCTH TPABWII HHIUBUAYAIBHOTO U
KOJUIEKTUBHOTO 0€30MacHOr0 TOBEACHUS B CHTYAIHSIX,
YTPOXKAIOMINX 3I0POBBIO U YKHU3HH JIIOJICH;

OCO3HaHUS TIOCIEACTBHI W HENPUATHS BPETHBIX
MPUBBIUCK  (YIOTPEONCHHMS  aJKOTOJII, HAPKOTHKOB,
KypeHUs);

5) Tpya0BOIro BOCIIUTAHMS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTU B y‘-Ie6HO-
MCCIIEZIOBATEIHCKON JIeSITeTbHOCTH, 00IIIeCTBEHHO
II0JIE3HOW, TBOPUYECKOM U APYTUX BUAAX AESATEIBHOCTH;

YCTaHOBKM Ha AaKTUBHOC YYaCTHC B pPCHICHUHN
MPaKTHYECKUX 3a7lad COIMAIbHOW HAampaBICHHOCTH (B
paMKax CBOEro Kiacca, IIKOJbI);

MHTEepeca K NMPaKTUYECKOMY M3yudeHHIo Tpodeccuii
pPa3IMYHOTO POAA, B TOM YHCIIE Ha OCHOBE NMPUMEHEHHUS
MPpEAMETHBIX 3HAHUHU 110 XUMHH,

YBaXX€HUSI K TPYyAy, JIIOAAM Tpylda U pe3ysibTaram
TPYIOBOH EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
MHIMBUAYaIbHON TpaeKkTopuu oOpa3oBaHUs, Oymyien
npodeccuy U peanu3alu  COOCTBEHHBIX IKU3HECHHBIX
TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XHMUH, UHTEPECOB U OTpeOHOCTE 00111ecTBa;

6) 3K0JI0rHYEeCKOT0 BOCITUTAHUS:

9KOJIOTHYECKH  LIENecOOOpPa3HOT0 OTHOIICHHSA K
npUpoAe, Kak HCTOYHUKY CYIIECTBOBAHMS >KM3HU Ha
3emie;

MOHUMaHUS TII00ATFHOTO XapaKTepa IKOJOTHISCKUAX
npoOsieM, BIMSHUS OSKOHOMHYECKHX IPOLECCOB Ha
COCTOSIHUE MIPUPOJHON U COLIMATIBHOM Cpelbl;

OCO3HaHUS HE00XOJUMOCTH UCTIOJIb30BAHHS
JMOCTHKCHUA  XWUMHHA  JUIA  PEIIeHHUs  BOMPOCOB
PaIMOHATEHOTO MPUPOIOTIOIH30BAHHS,

AKTUBHOTO HEMPHUATHUS AEUCTBUHN, IPUHOCSIINX BPE]]
OKpYKaroIel MPUPOTHON cpesie, YMEHHS IPOTHO3UPOBATh
HeOIaronpusTHHIC IKOJIOTHYECKUE MOCIIEICTBUS
MPEeINPUHAMAEMBIX IEHCTBHIA U TIPEAOTBPAIATh UX;

HAIAYUS PAa3BUTOTO JKOJOTHYECKOTO MBIIUICHUS,

9KOJIOTHYECKOU KYJIbTYDBI, OITbITa JCATCIIBPHOCTH
JKOJIOTHIECKOMN HaIpaBJICHHOCTH, YMEHUA
PYKOBOACTBOBATHCA MU B H03HaBaTeHBHOﬁ,

KOMMYHUKATHBHOW M COITHATBFHON MPAKTHKE, CTIOCOOHOCTH
W yMEHHS  aKTUBHO  IPOTHUBOCTOSTH  HJICOJIOTHH
xeMmodoounu;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(hopMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHOM NMPAKTHKH;

IIOHUMAaHUA CHGHI/I(I)I/IKI/I XUMHUHU KaK HayKH,
oco3HaHus €€ poau B (OPMHUPOBAHHWH PAITMOHATHEHOTO
Hay9IHOTO MBITIICHUS, CO37IaHUH IIEJIOCTHOTO
MpeCcTaBlIeHUs 00 OKPYXKaloleM MHUpPE KaKk O EIUHCTBE
NpUPOOBI M 4YeJOBeKa, B  IIO3HAHWH  IIPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHUH TMPO0JeM COXpaHSHUsI
MPUPOTHOTO PABHOBECHS;




yOeXXAEHHOCTH B OCOOON 3HAYMMOCTH XUMHH IS
COBPEMEHHOM ILMBUJIM3AIMU: B €€ T'yMaHHUCTUYECKOM
HaIIPaBJICHHOCTH W BAKHOW POJH B CO3JaHWHA HOBOW 0asbl
MaTepUaNbHON KyIbTYphl, pEIICHUHN TII00aTBHBIX TIPOoOIeEM
YCTOMYMBOIO pa3BUTHS 4YEJIOBEUECTBA — CBHIPhEBOM,
SHEPreTUYECKOM, MUIIEBOM u 3KOJIOTUYECKON
0e30macHOCTH, B Pa3BUTHH MEIUITMHBL, 00€CIICUECHUH
YCJIOBHI YCIIENTHOTO TPyAa W SKOJOTUIECKA KOM(OPTHOM
JKM3HH Ka)KOT0 4YjeHa OOIIecTBa;

eCTeCTBeHHO-Hay‘IHOf/lI TpaMOTHOCTU: IIOHUMAaHUIA
CYITHOCTH METOO0B IIO3HAHUA, HCIIOJIb3YEMBIX B
©CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH  HCIIOJIh30BaTh
IMOJIy4a€MbIC 3HAaHUA [JIs1 aHalin3a U OOBSICHEHHS SIBICHUI
OKpY>KaIOILIETO MUpa U MPOUCXOISALIMX B HEM U3MEHEHUH,
YMEHUsS JeNlaTb OOOCHOBaHHBIC 3aKIIOYEHUsT Ha OCHOBE
Hay4YHBbIX q)aKTOB U HMCHOIIUXCA AaHHBIX C 1CJIbIO
IMOJTy4YCHUA NOCTOBCPHBIX BBHIBOJIOB,

CIIOCOOHOCTH ~ CaMOCTOSITENIbHO  HCIOJIb30BaTh
XUMUYCCKUC 3HAHUA IJIA PCILICHUS HpOGJ’ICM B pCaJIbHBIX
JKNU3HCHHLBIX CUTYyalUuAX;

WHTEpeca K TMO3HAHUI0 U HCCIEIOBATEIbCKON
JISATSIILHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEHPEPHIBHOMY
0o0pa3oBaHHIO W  CaMOOOpa30BaHUIO, K AaKTUBHOMY
MOJyYEHUIO HOBBIX 3HAHUH 10 XMMHUHU B COOTBETCTBUU C
JKU3HEHHBIMU MIOTPEOHOCTSMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pa3IMYHBIX
cepax mpodeccHoHATBEHON ASSITETFHOCTH.
MeranpeaMeTHbIE  PE3yJNbTaThl  OCBOSHHS  y4eOHOTO
npeamera «XHMHUS» Ha YpOBHE CpemHEro o0miero
00pa30BaHUs BKIOYAIOT:

3HauYuMbIe IS (DOPMUPOBAaHUS MHPOBO33PEHUS
00ydarommxcss MEXAUCIUTUTHHAPHBIE (MEXIIpeIMETHBIE)
oOIlleHayYHbIe TOHATHS, OTPaXarollue IEIOCTHOCTb
HAyYHOW KapTHUHBI MUpPA U CIIeNU(UKY METOIOB TIO3HAHUS,
UCIOJB3yeMBIX B €CTECTBEHHBIX Haykax (MaTepwus,
BEIIIECTBO, YHEPTHUS, SBIICHHE, MTPOIIECC, CHCTEMa, HAYIHBII
(hakT, TPHUHLMWI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, WCCIENOBaHWE, HaONIOJEeHHe, W3MEpeHue,
SKCTICPUMEHT U APYTHE);

YHHUBEpCaIbHbIE y4eOHBIC JIeHCTBUS
(mo3HaBaTenbHBIE, KOMMYHUKAaTHBHBIC, PETYIATHBHEIE),
obecrieunBaromue  GopMupoBaHHe  (GYHKITHOHATBHOMH
TPaMOTHOCTH Y COLMAIBHOIN KOMITETEHITNH 00yJatOnTiXCs;

CITOCOOHOCTH oOyJaronuxcs HCITOJIB30BaTh
OCBOCHHBLIC MCEKIUCHUIUIMHAPHBIC, MHNPOBO33PCHUYCCKUC
3HAHWA W YHUBEpCaJdbHBIE y4eOHBIE JEeHCTBHI B
MIO3HABATEJIBLHOM U COLMANBHON ITPAKTUKE.

MeranpeameTHble pe3yabTaThl OTpaXaroT
OBJIAJICHUE YHUBEpCAIbHBIMU y49eOHBIMU
MI03HABATEIIbHBIMH, KOMMYHUKaTHBHBIMU u

PETYIATUBHBIMU Z[eﬁCTBHHMPI.

OBnagenue YHHUBEpPCAJIbHBIMH Y4eOHBIMHU
MO3HABATEJILHBIMH JeHCTBUAMM:

1) 6a3oBble JIOorMYeCKHe JIeiicTBUS:




CaMOCTOSITETTHHO (hopmynupoBaTh u

aKTyaIU3uPOBaTh npodiemy, BCECTOPOHHE e
paccMaTpHuBarTh;
ONpENeNATh  [eNU  JCATSNbHOCTH,  3ajaBas

napamMeTpbl M KPUTEPUH WX JIOCTHXKEHHS, COOTHOCHTb
pe3yIbTaThl NESTETHLHOCTH C ITOCTABICHHBIMH EIISIMH;

UCIIOJIb30BaTh TPU OCBOCHUM 3HAHUA MPUEMBI
JIOTUYECKOTO  MBIINUICHHUA —  BBIACIIATH XApPaKTCPHBIC
IIPpU3HaKH MOHATHH U YCTaHaBJIUBAaTb HX B3aMMOCBA3b,
HCIIOJIB30BATh COOTBCTCTBYIOIIINE TIOHATHA JJIA
00BSCHCHHS OTIIEIBHBIX (DAKTOB U SIBJICHHIA;

BI)IGI/IpaTB OCHOBAaHUA u KpUTCPpUU JJIsL
KJIacCU(DUKAITUH BEIIECTB M XUMUICCKUX PEaKIIHIA,

yCTaHaBJIUBATh MMPUYNHHO-CJICACTBCHHBIC CBA3HU
MECXKAY U3Yy4aCMbIMU ABJICHUSAMU,

CTPOUTH JIOTHUECKHE pacCyKAeHUA (MHIyKTHUBHBIE,
ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIATH 3aKOHOMEPHOCTHU U
IMPOTUBOPCUUA B paccMaTpuBacMbIX SIBJICHUSAX,
(hopMyJIMPOBAThH BHIBOBI M 3AKJTFOUCHUS;

IMPUMCHSATH B IIPOLECCE MO3HAHUA, UCITIOJIL3yCMBIC B
XUMUH CHUMBOJIMYECKHE (3HaKOBHIE) MOJIENH,
MpeoOpa3oBbIBATE  MOJICNBHBIC  TNPEACTABICHHUS  —
XUMHUYECKAH 3HaK (CUMBOJI) DJJIEMEHTa, XUMHYECKas
(opMyna, ypaBHCHHWE XUMHUYECKON peakiuu — MpH
pelieHnn Y4eOHBIX TI03HABATENBHBIX W MPAKTUYCCKHUX
3a/1a4, MPUMEHSTh Ha3BaHHBIC MOJICIIEHBIC MPEIICTABICHUS
JUTS. BBISBIICHUS XapaKTEPHBIX MPU3HAKOB HW3y4aeMbIX
BEIIECTB U XUMUYECKHUX PEaKIINH.

2) 6a30BbIe HCCIEI0BATEILCKUE IeiiCTBUS:

BIIQJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS
BCIIICCTB U XUMHUECKUX PEAKIIHIA;

(dbopMynHupoBaTh ITETM W 337a4d  HCCICIOBaHMUS,
UCMOJIb30BaTh  MOCTABICHHBIE W CAMOCTOSITEIBHO
chOpMyJIMPOBaHHBIC BOMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIi (POPMHUPOBAHHS THIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJCTh HaBBIKAMH CaMOCTOSITEITLHOTO
TUTAHUPOBAHUS 17§ MPOBEICHHSI YYCHHUUECKUX
JKCTIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOIOAATh 32
XO0JIOM TIPOIIeCCa, CaMOCTOSATENLHO MPOTHO3UPOBATH €ro
pesynbTar, QopMymupoBaTh OOOOIIEHWUS W  BBIBOIBI
OTHOCHUTEIILHO JOCTOBEPHOCTHU pe3yIbTaToB
UCCIICIOBAHUS, COCTaBISATh OOOCHOBAaHHBIA OTYET O
MIpoJIeTaHHON paboTe;

npuodpeTaTh OTIBIT YYEHUUECKON
UCCIICJIOBATEIbCKOW M TMPOEKTHOM  JesATeIbHOCTH,
IIPOABJIATH CIOCOOHOCTD u TOTOBHOCTbH K
CaMOCTOSITEIIbHOMY MTOUCKY METOJIOB pelieHus
IMMPAKTUYCCKUX 3alay, IMPUMCHCHUIO PA3JIMYHBIX MECTO0B
IIO3HaHUS.

3) padora c undopmanmeii:

OPHUCHTUPOBATHCA B Pa3INYHBIX HNCTOYHHKAX
UHPOpMaIIH (Hay4HO-TIOMyJIsIpHAs JATepaTypa
XUMHUYECKOTO  COJACP)KaHWsA, CIpPaBOYHBIE  MOCOOUS,
pecypcel  MHTepHeTa), aHanu3upoBaTh HH(OpMAIKIO




PasIM4HBIX BHUAOB M (OPM HPEACTaBICHUS, KPUTHUECKU
OLIEHUBATh €€ JOCTOBEPHOCTh U HENIPOTHBOPEUUBOCTb;

(hopMyHpOBaTh 3apPOCHl U MPUMEHATH Pa3IndHbIE
METOJIBI IPY TIOUCKE 1 0TOOpe WHMOPMAITHIH, HEOOXO0TUMOTH
JUIs BBITIOJIHEHUS! y4€OHBIX 3a/1a4 ONPENeIEHHOTO TUIIA;

npuoOpeTarThb OIIBIT UCIIOJIb30BaHUS
UH(QOPMAIIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJOTMH  H
Pa3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITETIFHO BBIOMPATh ONTHMAIBHYIO (opMy
npeicTaBieHuss  UHQopManuu  (CXeMbl,  rpaduKwy,
JarpaMMBbl, TaOJIHIIbL, PUCYHKH H JPYTHE);

WCTIOJIb30BaTh HAYYHBIN S3bIK B Ka4eCTBE CPE/CTBa
npu pabote ¢ XUMHYECKOH wuH(popManueil: NMpPUMEHSTH
MeXIpeaMeTHble (pru3nyeckne U MaTeMaTHYeCKHE) 3HAKH
Y CUMBOJIBL, (pOpMyIIbl, a00OpeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M TPeoOpa3oBBIBATh  3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJIATHOCTH.

OBananenue YHHBepCATbHBIMH
KOMMYHUKATHBHBIMH /1efiCTBUSIMU:

3aJaBaTh BOIPOCHl IO CYHIECTBY OOCYXIaeMOM
TEMBl B XOJ€ JWAllora W/WIM JAWUCKYCCHH, BBICKA3bIBAThH
uzaeu, GOpMyJIMpOBaTh CBOHM MPEIOKEHUS] OTHOCHUTEIBHO
BBITIOJTHEHUS TIPEJVIOKEHHON 3a1a4H;

BBICTYIaTh c Mpe3eHTalueil  pe3ynbTaToB
MO3HaBaTeIbHON JIeSITENIHOCTH, MIOJTyYE€HHBIX
CaMOCTOSITETIBHO WM COBMECTHO CO CBEPCTHMKAMM IIPH
BBITNIOJTHEHUH XUMHMUYECKOT0 3KCIEPUMEHTA, NMPaKTHIECKOMN
paboThl MO HCCIIEIOBAHMIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOTo MpoeKTa U (OpMyIUpOBaTh BEIBOABI
M0 pe3yjapTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN IyTEM
COIJIACOBAaHMS MO3ULMKA B Xone OOCYXKICHHS U oOMeHa
MHEHUSIMHU.

OsiajieHHe YHHBEPCAJIbHBIMM PeryJisiTUBHBIMHU
AeCTBUAMM:

CaMOCTOSITETIbHO IUIAHUPOBAaTh M OCYLIECTBIIATH
CBOIO II03HABATEJIbHYIO JNESITEIbHOCTD, ONpeneisis e€ 1eau
W 33/7a4M, KOHTPOJIMPOBATh M IO Mepe HEOOXOIMMOCTH
KOPPEKTHUPOBATh MpeajaracéMblii aJirOpUTM ACUCTBUI Npu
BBIIOJTHEHUM Y4YeOHBIX M HCCIEIOBAaTEIbCKUX 3afad,
BBEIOMpATh HanOojee YPPEKTUBHBIN CIIOCO0 MX PEIICHUS C
y4€TOM IIOJIy4YEeHUS HOBBIX 3HAHUI O BemecTBax H
XUMUYECKUX PEaKLUIX;

OCYILECTBIISTh CAMOKOHTPOJIb CBOEH NESTEIBHOCTU
Ha OCHOBE CaMOAaHaJIM3a U CAMOOLICHKH.

[IpenmerHble  pe3ynbTaTbl  OCBOEHHUS  Kypca
«OpraHndeckasi XUMHUs» OTPaXKaIOT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUH O XMMHIECKOU
COCTaBJISIIONIEH €CTEeCTBEHHO-HAyYHOW KapTHHBI MHpA,
poOIM XMMHW B TIO3HAaHWU SIBJICHWHA TPHUPOABI, B
(hopMHpOBaHUM MBINUICHUSI W KYJIBTYphl JHYHOCTH, €&
(YHKIIMOHANBHOW  TPaMOTHOCTH, HEOOXOAWMOW IS
pelieHnsT  TpPaKTUYecKHX  3aJad W DKOJOTHYECKU
000CHOBaHHOTO OTHOLIEHHS K CBOEMY 3J0pPOBBIO H
MIPUPOIHON CpENE;




BJIAZICHUE CHUCTEMOI XMMHUYECKUX 3HAHHUM, KOTOpas
BKIIFOYAET: OCHOBOIIOJIATAIONIAE TIOHATHS (XMMHYECKHUIl
3JIEMEHT, aToM, DJIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJIa,
BaJICHTHOCTb,  AJIEKTPOOTPUIATENIFHOCTh,  XHMHYecKas
CBSI3b,  CTpyKTypHas  ¢opmyna  (pa3BépHyTas H
COKpamI¢HHas ), MOJb, MOJISIPHAS Macca, MOJISIPHBIH 00BEM,
YIIEPOAHBIA CKeNeT, PyHKIMOHATbHAs TpyIna, pajuKal,
WU30Mepus, HM30MEpHl, TOMOJOTHYECKUH psJl, TOMOJIOTH,
YTII€BOOPO/IBL, KHCIIOPOJ u a30TcoAepIKaIe
COEIUHEHHS, MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHNS); TEOPHH M 3aKOHBI
(Teopus cTpoeHHs OpraHMueckux BemecTB A. M.
ByrnepoBa, 3akoH COXpaHEHHS MAacChl  BEIIECTB);
3aKOHOMEPHOCTH,  CHMBOJIMUECKHHA  SI3bIK  XHUMUH;
MHUPOBO33pEHUECKHE 3HAHMA, JIe)Kaldie B  OCHOBE
MOHUMAaHUSl TPUYUHHOCTH M CUCTEMHOCTH XUMHYCCKUX
SIBJICHUM, (DAKTONOrMYECKUE CBEICHUS O CBOMCTBaX,
cocTaBe, TONy4YeHHMH U 0e30MacHOM HCIOJIb30BaHUH
BOKHEHIIMX  OpPraHUYECKUX BEIIECTB B OBITY H
MIPAKTHUYECKON JeSITeTbHOCTH YeI0BEKa;

c(OpMHUPOBAHHOCTh YMCHHI BBISIBJISTh
XapaKTepPHbIC TPU3HAKA TOHATUH, YCTaHABIUBATh WX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTHA
Opyd ONUCAaHWW COCTaBa, CTPOCHUS U TPEBpAIICHUH
OpPraHUYECKUX COSANHEHUH;

c(OpPMHUPOBAHHOCTH YMEHUH WCIOJIb30BaTh
XUMHYECKYIO CUMBOJIHKY JUISI COCTABIICHHS MOJICKYJISIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTOH, COKpaméHHOW) (opMyn
OPraHMYECKUX BEIIECTB M YPaBHEHHH XUMHYECKUX
pEaKIuii, N3roTaBIUBaTh MOICIU MOJICKYJI OPTaHUYECKHIX
BEIICCTB Ui  WUIFOCTPAIlMM WX  XHMHYECKOro |
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hopMHUPOBAHHOCTH YMEHHI yCTaHaBIUBATh
MIPUHAICKHOCTh U3yUYEHHBIX OPTaHUYEeCKHX BEIIECTB IO
WX COCTaBy M CTPOCHHIO K OIPENEIEHHOMY KIIacCy/TpyIIe
COeTMHEHH (yrmeBomopossl, KHCIIOPOJI u
a30TCOoAepIKAIMEe COEAWHEHHUS, BBICOKOMOJEKYJISPHEIE
COEIMHEeHHs), AaBaTb UM HA3BaHUA IO CHCTEMAaTHYECKOI
Homenkmatype  (IUPAC), a  Takke  NPUBOIUTH
TPUBHAJIBHBICE  HAa3BaHWA  OTAEITBHBIX  OPTaHUYECKHX
BEIIECTB (ITWIICH, MPOIWICH, alleTHIICH, STHJICHTINKOIIb,
rmnepuH, — ¢eHol,  GOpMaTbICTHI,  alleTabICTHI,
MypaBbWHAs KHCIIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAs
KHCJIOTa, CTEApHHOBAas KHCIIOTa, TIIFOKO3a, (PYKTO3a,
KpaxmaJ, [eJUTI0I03a, TIUIIH);

cOPMHUPOBAHHOCTh YMEHHS  ONPENENISATh  BHIIBI
XUMHYECKOM CBS3M B  OPraHUYECKUX  COCIAMHEHHSIX
(ommHApHBIE M KPATHBIE);

c(OPMHUPOBAHHOCTH YMEHHS IPUMEHSTH ITOJIOKECHUS
TEOpUU CTPOCHHS] OpraHWYecKuX BemecTB A. M.
BbytnepoBa 1ns  OObACHEHHS 3aBHUCHMOCTH  CBOICTB
BEIIECTB OT MX COCTaBa M CTPOCHHSA; 3aKOH COXpPaHEHHS
MAaccChl BEIIECTB;

cOPMHPOBAaHHOCTh ~ YMEHHMI  XapaKTepu3oBaTh
COCTaB, CTpOCHHE, (U3NYECKUE U XHMHUYECKUE CBOWCTBA




TUMUYHBIX ~ TIPEACTaBUTENEed  pa3NUYHBIX  KJIacCOB
OpraHWYEeCKUX BEIIeCTB (MeTaH, 3TaH, STUJICH, MPOIUIIEH,
aretuieH, OyrtamueH-1,3, MerunOyramuen-1,3, OeH3oI,
METaHOJ], DTaHOJ, OTHICHTINKONb, TIWIEpHH, (eHo,
aneTampACTHA, MypaBbHHAasI H YKCyCHas KHCIOTHI,
TJIFIOK03a, KpaxMall, [eJUTI0I03a, aMHHOYKCYCHAs KUCIIOTA),
WLTIOCTPAPOBATh TEHETUYECKYI0 CBS3b MEXAY HUMH
YpaBHECHUAMU COOTBETCTBYIOINHUX XWUMHUYCCKHUX peaKHI/II‘/’I C
HCITOJIE30BAaHUEM CTPYKTYPHBIX (DOpMyIT;
c(OpMUPOBAHHOCTE  YMEHHA  XapaKTepHU30BaTh
WCTOYHHKH YTIEBOJOPOTHOTO CHIPHs (HEPTH, MPUPOAHBII
ra3, yrojb), CHOCOObI MX MepepabdOTKH U MPaKTHUECCKOE
NpUMEHEHHUE MIPOITYKTOB IepepaboTKu;
c(hOpMHUPOBAHHOCTh YMEHUI IIPOBOJIUTH
BBIYUCJICHUA IO XHWUMHUUYCCKUM YpPaBHCHUAM (MaCCI)I,
00bEMa, KOMYECTBA MCXOJHOTO BEUIECTBA WM MPOAYKTa
peaknuMyd IO HW3BECTHBIM Macce, O0BEMY, KOIUYECTBY
OJIHOTO U3 HCXOJHBIX BEUIECTB UM MPOJYKTOB PEAKIINH);
c(hOPMUPOBAHHOCTh YMEHUI BIAJCTh CHUCTEMOI
3HAHUN 06 OCHOBHBIX ME€TOJAaX HAYYHOT'O IIO3HAHUA,
HCIIOJIB3YEMbIX B XHWMUU IPpH HU3YUYCHUHM BCIICCTB U
XUMHUYECKUX  sBJICHWH  (HAONIOJeHUE,  U3MEpCHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE ), UCTIOIB30BATh CHCTEMHbBIE
XUMHUYECKUE 3HAHWS JUIS TOPHHATUS  pPEUICHUH B
KOHKPETHBIX JKU3HCHHBIX CHTYyallUsiX, CBSI3aHHBIX C
BEIICCTBAMU U UX IIPUMCHCHHUEM;
c(hOpMUPOBAHHOCTh, yYMEHUW COONIONATh MpaBHIIA
MOJIb30BAaHUS XUMHYECKOH TIOCYJI0i W J1aOOpaTOpHBIM
o0opymoBaHMEeM, a TakKe MpaBWia OOpameHus C
BEIIECTBAMU B COOTBETCTBHM C HMHCTPYKIHSMHU IIO
BEITIOTHEHHUIO J1a00PATOPHBIX XUMHUYECKUX OTIBITOB;
c()OpMUPOBAHHOCT, YMEHHH  IUIAHUPOBAaTH U
BEHITIONHATE XUMHYECKHN JKCIEPUMEHT (TpeBpaieHus
OpraHWYEeCKUX BEIIECTB MpPH HArpeBaHWH, MOIydeHHUE
STHIIEHA U M3YYEHHE €T0 CBOWMCTB, KAUeCTBEHHBIE PEaKIIUU
OpraHWYEeCKUX BEIECTB, JCHATypamus OElKOB IpH
HarpeBaHWM, [IBETHBIE PEAKIINH OEITKOB) B COOTBETCTBHU C
MpaBWJIAMH TEXHUKH OE30IMaCHOCTH TPH OOpaIeHUH C
BelleCTBaMH W JTA0OpPaTOpHBIM  O0OOPYIOBAaHHEM,
MPEJCTABIIATh PE3YNIbTAThl XUMHUIECKOTO JKCIIEPHMEHTA B
(hopMme 3amuCcH ypaBHEHUH COOTBETCTBYIONTUX PEaKIUNA U
(hopMynpoBaTH BRIBOABI HA OCHOBE ITHX PE3YJIbTATOB;
c(hopMHUPOBAHHOCTH YMEHHH KPUTHYECKU
aHAJIM3UPOBATh XUMHUYECKYIO0 MH(OPMAIIHIO, MOTydaeMyro
13 Pa3HBIX HCTOYHUKOB (CpEICTBa MacCOBO MHGOPMAIIHH,
WHTEepHET U IpyTHX);
c(hOpMHUPOBAHHOCTH, yYMEHHM COOIIONATh IIpaBHIIA
9KOJIOTHYECKH LIEJIECOO00Pa3HOr0 IMOBEACHHUA B OBITY W
TPYOBOM JAEATEIIBHOCTH B LEIAX COXPAHEHUS CBOErO
3JI0POBBSI U OKPYXKAMOIIEH MPUPOIAHON Cpejibl, OCO3HABATh
OITaCHOCTH BOSHeﬁCTBHH Ha JKHNBbIC OpraHU3MbI
OHpeIIeHéHHBIX OpPraHvu4YeCKuXx BCHICCTB, MOHHUMAasA CMBICII
nokazatens IIJIK, mosicHaTh Ha mpuMepax CcHoOCOOBI
YMCHBUICHUA u MMpeaAOTBpaAlICHUA ux BpPE€AHOIO
BO3/ICICTBUS HA OPraHW3M YEIIOBEKA;




JUISt oOyJarontixcs c OrpaHUYEHHBIMU
BO3MOJKHOCTSIMHU 37I0POBbSI: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOAAX II03HAHHS BEIIECTB U
XUMUYECKHUX SIBJICHUI;

JUIST  CIENBIX M CIIA0OBHIAMINX OOyYaIOIIHXCS:
YMEHHE WCIONb30BATh pPeIbeHO-TOYCUHYIO CHCTEMY
o6o3nauenuit JI. bpaiins as 3anmucu XUMHIECKUX GOPMYIL.
IIpenmeTrHble pe3ynbTaThl OCBOEHHS Kypca «OOmas u
Heopranndeckast xums» 11 xkimacc oTpaxaror:

c(hopMHUPOBAHHOCTH MIPEICTABICHUIN: 0 XUMHUIECKOU
COCTaBJISIIONIEH €CTEeCTBEHHO-HAyYHOW KapTHHBI MHpA,
poiM  XWMHH B TIO3HAHUU SIBJICHWA TPHUPOJBI, B
(hOpMUPOBAHUU MBIIUICHUS W KYJIBTYPbl JIMYHOCTH, €&
(YHKIMOHANBHOW  TPaMOTHOCTH, HEOOXOAWMOW s
pemieHusT  MpakTUYeCKUX  3a7ad M IKOJIOTHYECKH
000CHOBaHHOT'O OTHOLIEHHS K CBOEMY 3J0pPOBBIO H
MIPUPOJIHON CPENE;

BJIaJICHUE CHCTEMON XMMHMUYECKUX 3HAaHHM, KOTOpas
BKJIIOYAET: OCHOBOIIOJAraloliie TOHATHS (XMMHYECKUIl
9JIEMEHT, aToOM, M30TOIl, S-, P-, d- AIIEKTPOHHBIE OpOUTATH
aTOMOB, MOH, MOJICKYyJia, MOJb, MOJISIPHBIH O00BEM,
BaJICHTHOCTb, 3IEKTPOOTPULIATETLHOCTD, CTerneHb
OKHUCJICHUSI, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHa,
MeTaJUTHYECKasi, BOAOPOAHAS), KPUCTAIUTHUYECKAs PEIIETKA,
TUNBl XUMHYECKUX PpEaKIHi, pacTBOpP, DICKTPOIUTHI,
HEAJNEKTPOIUTHI,  AJIEKTPOJIUTHYECKAas  AUCCOLMALUA,
OKHUCJIHUTENb, BOCCTAaHOBUTEIb, CKOPOCTh XHMHUYECKOH
peakiuu, XUMUYECKOE DPAaBHOBECHE); TEOPUH M 3aKOHBI
(Teopust 3IEKTPOIUTHUECKOM JIACCOIUAIINH,
nepuoaudyeckuit 3axkon J[. M. MenneneeBa, 3aKkoH
COXpaHEHUSI MAacChl BEILECTB, 3aKOH COXpPAaHEHUS U
MPEeBpAIICHUsT DHEPTHH TPH XUMHYECKUX PEaKIUsX),
3aKOHOMEPHOCTH, CUMBOJMYECKUI  S3BIK  XUMHH,
MUPOBO33PEHUYECKUE  3HAHUS, JIeXKallMe B  OCHOBE
MOHUMAHUSI MPUYUHHOCTH U CUCTEMHOCTH XHUMHYECKHX
SABIICHUH, (PAaKTONOTMYECKHE CBENCHUS O CBOMCTBaX,
cocTaBe, TOJNYYEHHMH W 0€30MMacHOM HCITOJIE30BaHUHI
BOXHEWITNX HEOPTaHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOH NE€ATETbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTH YMEHUHI BBISIBIISITH
XapakTepHblE MPU3HAKU [OHATUN, YCTAHABIMBATH MX
B3aUMOCBSI3b, MCIOJb30BAaTh COOTBETCTBYIOLIUE IMOHSATHUS
IpU ONMCAHUM HEOPraHWYEeCKUX BEIIECTB U  HX
MpeBpaIleHHH;

c(hopMHUPOBAHHOCTH YMEHUMI HCII0JIB30BaTh
XUMHYECKYI0 CHMBOJHUKY [UISI COCTaBIECHHUS (OpMyI
BEIIECTB M  YPaBHEHHH  XHMHYECKHX  PEaKLHH,
CHUCTEMAaTUYECKYIO HOMEHKJIATypy (IUPAC) u
TPUBHATBHBIC HA3BaHUS OTICIBHBIX HEOPTaHMIECKHUX
BemecTB (YrapHbIi Ta3, YIJICKUCIBIN Ta3, aMMHUAK, TaléHas
W3BECTh, HETalI¢Hass W3BECTh, MUTHEBAsl COJMA, MUPUT U
Jpyrue);

c(OpPMHUPOBAHHOCTh YMEHUU OTIPENIEIATh
BaJICHTHOCTh U  CTENEHb  OKHUCJICHHUS  XUMHYECKHUX
3JIEMEHTOB B COEAMHEHHUSX pa3IU4YHOTO COCTaBa, BHJI




XUMHUYECKOH CBSI3H (xoBasreHTHAs, MOHHAA,
MeTaJUIMYecKasi, BOJOPOAHAs) B COENWHEHUSIX, THI
KPUCTAJUIMYECKOW  PEmETKH KOHKPETHOTO  BEIIecTBa
(aToMHasl, MOJEKYJSIpHAs, WOHHAs, METaJUITMIECKasi),
XapakTep cpelsl B BOIHBIX PACTBOPaxX HEOPTaHWYECKHX
COCIUHCHMIA,

c(hopMHUPOBAHHOCTH YMEHHN yCTaHaBINBATh
MIPUHAICKHOCTh HEOPTAaHMYECKUX BEIIECTB MO0 UX COCTaBY
K OMpENSIEHHOMY KIIACCy/TpyIIe COCIWHEHUU (IPOCTHIE
BEIIECTBA — METAJUTBI M HEMETAJUIbI, OKCH/BI, OCHOBAHUS,
KHCJIOThI, aM(OTEPHBIC TUAPOKCHIBI, COJIH);

c(OPMHUPOBAHHOCTh YMEHHM pPaCKpPhIBATh CMBICI
nepuoaudeckoro  3akoHa JI. WM. Menngeneera u
JIEMOHCTPHUPOBATH ero CHUCTEMAaTU3HPYIOLIYIO,
O0BSICHUTETILHYIO H IPOTHOCTHYECKYIO (DYHKIINH;
c(OpPMHUPOBAHHOCTh yMEHUH XapaKTePHU30BaTh
3JIEKTPOHHOE CTPOEHHE aTOMOB XHMHMYECKHX 3JIEMEHTOB
1-4 mnepuonoB Ilepuoanyeckoil CHCTEMBI XUMHUYECKHUX
aneMeHToB /l. 1. Menaeneesa, Ucnonb3ysi NOHATUA «S-, P-,
d-3/eKTpOHHBIC OpOUTANMY», «IHEPIETHUSCKUE YPOBHUY,
OOBSICHATh ~ 3aKOHOMEPHOCTM  M3MEHCHHSI  CBONCTB
XUMUYECKUX IJIEMEHTOB U UX COCAMHECHHM MO NMEPHOoJaM U
rpynnaMm  Ilepuogudeckoil ~ CHUCTEMBI  XMMHYECKHUX
anemeHToB J[. 1. Menneneena;
c(hOpMUPOBAHHOCTH yMEHUHU XapaKTepHU30BaTh
(omMCHIBATH) o0mue XUMHUUYCCKHE CBOMCTBA
HEOPTaHUYECKUX BEILIECTB pa3IUYHBIX KJIACCOB,
MOATBEPXKAATh CYILIECCTBOBAHUE TI'€HETHMUYECKOH  CBSI3U
MEXIY HEOPraHWYeCKMMHU BEIIECTBAMU C IOMOIIBIO
YpaBHEHUI COOTBETCTBYIOUINX XUMUUYECKUX PEAKIIHIA;
c(hOpMHUPOBAHHOCTH YMEHHS KJIACCU(UIIMPOBATH
XUMHYECKUE PEAKIINH 110 Pa3IMYHBIM MTPH3HAKaM (YUCITy U
COCTaBy pEarupymoIIuX BEmEeCTB, TEIUIOBOMY 3¢ deKTy
peaKuy, W3MEHEHWIO CTEMeHEeH OKWCIICHUS 3IIEMEHTOB,
00paTHMOCTH PeaKIfy, YYaCTHIO KaTaan3aTopa);
c()OpMUPOBAHHOCT, yYMEHHU COCTaBIISITh  ypaBHEHUS
pEeaKuii pa3INYHBIX THIIOB, TOJHBIE H COKpamE¢HHBIE
ypaBHEHUS PeaKIiii HOHHOTO OOMEHa, yINUThIBas YCIOBUS,
MIPH KOTOPBIX OTH PEaKIy HIyT N0 KOHIIA,;
c(OpMUPOBAHHOCT, ~ YMEHHH  TNPOBOJUTH  PEaKIIWH,
MOJTBEP)KAAIOIINE KAdeCTBEHHBI COCTaB  Pa3IMYHBIX
HEOPTaHWYECKHX BEIECTB, PACTIO3HABATH OMBITHBIM ITYTEM
WOHBI, TPHUCYTCTBYIOIIME B  BOJHBIX  PacTBOpPax
HEOPTaHWYECKIX BEIIECTB;
c(OpMUPOBAHHOCT, YMEHHH pPAacKpPBIBaTh  CYIIHOCTD
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakImit
MOCPE/ICTBOM COCTAaBJICHHS JJIEKTPOHHOTO OajlaHCa 3THX
peakuui;
c(hOpMHUPOBAHHOCTH yMEHHH OOBSCHATH 3aBUCHMOCTH
CKOPOCTH XMMHYECKOW PEaKkIiy OT Pa3IudHbIX (PaKTOpOB;
XapakTep CMEMICHWS XHMHYECKOrO0 paBHOBECHsS] B
3aBHCHMOCTH OT BHEIIHEro Bo3zeicTBusa (mpuHimn Jle
[ITatense);
c(OpPMHUPOBAHHOCTh yMEHUH! XapaKTEPU30BaTh
XUMUYECKHE MIPOLIECCHI, JeKalue B OCHOBE




MIPOMBIIIUIEHHOTO MTOJTyYeHUs] CEpHON KUCIIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTh TPEICTABICHUN 00 OOIIIX
HAyYHBIX TPUHIOWNAX ¥ OKOJIOTHYECKHX TMpoOiIeMax
XUMHYECKOTO POU3BOJICTBA;

c(hOpMUPOBAHHOCT, YMEHHH TPOBOAWTH BBIYHCICHHS C
WCTIOJH30BAaHUEM TIOHITHS «MaccoBas [OJISl BEIIECTBA B
pacTBope», 00bEMHBIX OTHOIICHUH T'a30B MPH XUMUYIECKIX
peakusax, Macchbl BemecTBa WM 00béMa Ta30oB IO
M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WIH O0BEMY
OOHOI'0 U3 y4aCTBYIOIIUX B p€aKUHWU BEIIECTB, TCIIJIOBOI'O
3 dexra peakiuu Ha OCHOBE 3aKOHOB COXPAHCHHS MacCChI
BEIIECTB, IPEBPAIICHUS U COXPAHCHUSI SHEPTHH;
c(OpPMUPOBAHHOCT, ~ YMEHUH  CcOONIONAaTh  IpaBHJIA
NOJb30BaHUSI XMUMHUYECKOW TOCYJOH H J1ab0OpaTOpHBIM
o0opyJoBaHMEM, a TakXke IpaBWwia OOpamieHus C
BeIIECTBAaMM B COOTBCTCTBUM C HHCTPYKOUAMHU 110
BBIIIOJTHEHUTO na6opaToprlx XUMHUUYCCKHX OIIBITOB,
c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh W BBITIOJIHSTH
XUMHUYECKUH  OKCHEpHMEHT (pa3joXeHHe TepoKcHuaa
BOJIOpPOa B TMPHUCYTCTBHM KaTajau3aTopa, OIpeiesieHue
Cpelbl pacTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAIBHOTO
WHJIMKATOPa, BIUSHUE Pa3UYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOM  peakluu, peakiud HOHHOTO OOMEHa,
Ka4eCTBEHHBIC PEaKIMK Ha CyJb(at-, KapOOHAT- U XJIOPH/I-
AHUOHBI, Ha KaTHOH aMMOHUS, pelieHue
SKCIEPUMEHTAJIBHBIX 3alad 1o TemaMm «MeTamiey u
«Hemeramnel») B COOTBETCTBHHM C MpPaBHJIAMH TEXHHKH
Oe3omacHOCTH Tpu  OOpalleHHd C BeUIeCTBAMH H
nab0paTOPHBIM o0opynoBaHUEM, NPEACTABISTD
pe3yIbTaThl XUMUYECKOTO 3KCIIEPUMEHTa B (pOpME 3aIncu
YpaBHEHUH COOTBETCTBYIONIMX Peakiuid U (hOpMyIupOBaTh
BEIBOJIBI HA OCHOBE THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIH3UPOBAThH
XUMHYECKYI0 HH(MOpMAIUIO, MONyY4aeMyH U3 pa3HBIX
UCTOYHHKOB  (CpPEeICTBAa  MAacCOBOW  KOMMYHHKAIIWH,
WHTEpHET U IpyTHX);

c(OpMUPOBAHHOCT,  yMEHHH  COONIOAaTh  TpaBHiA
OKOJIOTUYECKH IIEIeCO00Pa3HOTO IMOBENCHUS B OBITY U
TPYIOBON JEATENHHOCTH B IIENSAX COXPAHEHHS CBOETO
310POBbSl U OKPY’Karollel MPUPOJHON Cpelbl, OCO3HABAThH
OIMAaCHOCTH  BO3JCUCTBUS HAa  JKMBBIE  OPTaHU3MEI
OTIpeIeTIEHHBIX BEMIECTB, IMOHWMAas CMBICI TI0Ka3aTems
ITIJIK, mosicHATh Ha MpuUMepax CIIOCOObI YMEHBIICHUS H
MIPEIOTBPAIICHUST MX BPEIHOTO BO3JIEHCTBHS HA OPTaHU3M
YeII0BeKa;

JJIS1 00yYAIOIIMXCS C OTPAHNYEHHBIMU BO3MOKHOCTSIMHU
310POBbSI: yMCHHE MPUMEHAThL 3HAHUS OO0 OCHOBHBIX
JOCTYIIHBIX ME€TOJaX IIO3HaHWA BCIICCTB U XUMHUYECKUX
SIBJICHUI;

XUMHUS
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PaGouas
nporpamma 1ot
penakuuen
B.B.JIynuHa,
2020

PaGouas mporpamma 1mo XMMHu Ha YPOBHE CPEIHETO
obmero  oOpazoBaHmsi ~ pa3paboTaHa  HAa  OCHOBE
OepepanpHoro 3akona ot 29.12.2012 Ne 273-03 «0O6
oOpazoBannuu B Poccuiickoit @eneparum», TpeOoOBaHUI K
pe3yibraTaM OCBOCHUs (efepanbHON 00pa3oBaTEIbHON




(pouITHHBIH
YPOBEHB)

mporpaMmsl cpeaHero obmero oopazoBanmsi(POII COO),
npenacTaBieHHBIX B DeneparbHOM — TrOCyAapCTBEHHOM
obpazoBarensHoM cranmapTe COO, ¢ yaérom Konrmenmun
mperofaBaHusi  y4eOHOTO  mpeamera  «XHUMHUS» B
o0pasoBaTensHBIX opranu3anusx Poccutickoit denepanun,
peann3yIoNMX OCHOBHBIE 00pa30BaTENbHbIE MPOTPAMMBIL, U
OCHOBHBIX MOJNOKEHAN «CTpaTeruu pa3BUTHS BOCTIMTAHUS
B Poccuiickoii ®deneparun Ha mepuon ao 2025 romax
(Pacnopspxenue IlpaButenscta PO ot 29.05. 2015 Ne 996
-p.).

Xumusi Ha ypoBHE YIUIyONEHHOTO HW3ydYeHHS
3aHUMAaET BaYKHOE MECTO B CHCTEME €CTECTBEHHOHAYYHOTO
obpazoBanus yuammxcs 10-11 xmaccoB. Wsyuenue
npeaMeTa, peanusyemoe B YCIIOBUSX
UG hepeHIIMPOBaHHOTO, poUIBHOTO o0yueHws,
npu3BaHO  o0ecre4yuTh  00IIe00pa3oBaTeIbHYl0 U
OOIIEKYNBTYPHYIO TIOATOTOBKY BBIMTYCKHHKOB IIKOJEI,
HEOOXOJUMYIO IJIsl aAalTaluy UX K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM KHM3HU B COLIMYME, a TAaKKe IS MPOJOJIKEHUS
o0yyeHHsT B  OpraHuM3ausXx  Npo(ecCHOHAILHOTO
o0pa3oBaHMsl, B KOTOPBIX XHUMHA SIBISIETCS OJHON W3
NPUOPUTETHBIX AUCLUIIIHH.

[porpamma 1st yrimyOiaEHHOTO U3YUCHUST XUMHH:

yCTaHaBIMBAcT MHBAPHAHTHOE IPEIMETHOE COAEpKaHHE,
o0s3aTeNbHOE U1l M3YYEHHsT B paMKax OTHENBHBIX
npoduie, npeaycMaTpuBaeT  paclpeneleHhue |
CTPYKTYpUpOBaHHWE €ro MO  KjaccaM, OCHOBHBIM
coJiep KaTeNbHBIM JIMHUSAM/pazaenam Kypea;
JaéT METOOMYECKYI0 HMHTEpIpeTalyio Leled Hu 3amady
M3y4YeHHsl NpenMeTa Ha YIriIyOJIEHHOM ypOBHE C Y4YETOM
COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CPETHETO 0OIIero
o0Opa3oBaHwU1, COJIePIKATEIEHOM XapaKTePUCTUKH
TUTAHUPYEMBIX ~ pE3yJIbTaTOB  OCBOSHUS  OCHOBHOM
o0Opa3oBaTelbHONH  MpOrpaMMBl  CpemHero  oOmiero
o0pa3oBaHHS (JIMYHOCTHBIX, MeTanpeaMeTHBIX,
MIPEIMETHBIX ), a TAKXKE C YYETOM OCHOBHBIX BUJIOB yUeOHO-
MO3HABATENBHBIX JEHCTBUN 00YYaromerocs M0 OCBOCHHIO
coJlepKaHMs MpeMeTa.

B COOTBETCTBHH c KOHIIETITYaJIbHBIMH
nonoxenusimu PI'OC COO o Ha3HAUYEHUH MPEIMETOB
0azoBoro W YIIyONEHHOTO YpPOBHEH B  CHCTEMeE
muddepeHnInpoBaHHOTO O0YUYEHUST HA YPOBHE CpPEIHETO
obmiero o0pa3oBaHMsI XMMHSI HA YPOBHE YIJIyOJIEHHOTO
U3y4YeHus HampaBJjieHa Ha peanuzanuio
NMpeeMCTBEHHOCTH € MOCJIeAYIOIIUM 3TANOM MOJIyYeHHs
XMMHYECKOTo o00pa3oBaHus B paMKax H3yYeHHus
CIEeNUATBHBIX €CTeCTBEHHOHAYYHBIX W XHUMHYECKHUX
JUCHMIUIMH B By3aX M OPraHu3alusix CpeaHero
npogeccuoHaILHOr0 00pa3oBaHMsI.

MN3yuenune npenmera «XuMUS» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIupeHue U yriryOrieHue
TEOPETHYECKON 51 IPaKTUYECKON IIOArOTOBKHU
00yYaromuxcsi, BBIOPABIINX ONPEACNEHHBIA TPOQHIH
o0y4deHus, B TOM YHCIE C MEPCIEKTUBOI MOCIEAYIOLIero
MOJYYEeHUS] XUMHUYECKOro 00pa3oBaHHsS B OpTraHH3aLUsAX




npodeccoHaNbHOTO Oo0pazoBanus. Hapsiimy c otum, B
ceere TpeboBanmit PI'OC COO K IWIAaHHPYEMBIM
pe3ynbTaTaM oOcBOeHHUS (emepalbHON 00pa3oBaTEIHHOU
MPOTpPaMMBI  CpEITHETO O0O0Iero oOpa3oBaHUS W3YUCHHUE
npeaMera «XHUMUS» OPHEHTHPOBAHO TAKXKE HA pellleHHe
3aa4  BOCHHUTAHHS M  COHHAJIBLHOTO  Pa3BUTHA

o0yuaromuxcs, Ha ¢popmupoBanue y HHX
001IEMHTE/VIEKTY AJIbHBIX YMEeHHuii, YMEHUil
panuoHanu3auuu y4yeOHOro Tpyaa H 0000IIEHHBIX
€Ioco0oB AesITeIbHOCTH, HMeEIOIMNX

MeKIMCUMILUINHAPHBIN, HANMPeAMETHBIH XapaKrep.

CocTraBnsgonmMi TpeaMera «XUMHs» Ha ypOBHE
YIIIyONEHHOTO M3YYEHUS SIBISIOTCS YIITyOIEHHBIE KYPChI —
«Oprannyeckas xumusi» u «OOIas U HeopraHudeckas
xumus». OCHOBY cojaepkaHus KypcoB «Opranudeckas
xumus» 1 «OO0Ias 1 HEOPTraHUYECKasi XUMHUS) COCTABIISCT
COBOKYIIHOCTb ~ IIPEIMETHBIX 3HAHMM W YMEHHH,
OTHOCSIIMXCST K 0a30BOMY YPOBHIO M3YHEHHUS INpeaAMeETa.
Ora cucTemMa  3HAHUM  TOJNy4aeT  ONpeAeTEHHOE
TEOPETHUYECKOE JIOMOJHEHHE, IO03BOJISAIONIEE OCO3HAHHO
OCBOUTH CYIIIECTBEHHO OOJIBIINHI 00BEM
(dakTonornyeckoro Marepuaia. Tak, Ha YrIayOIEHHOM
YpOBHE H3y4YeHHs TpeaMeTa obecreueHa BO3MOXKHOCTb
3HAYUTEILHOTO  YyBEJIWYEHUS  0o0bEMa  3HaHHWHA O
XUMUYECKUX DJIEMEHTaX M CBOMCTBAX MX COCAMHEHHUHN Ha
OCHOBE pACHIMPEHHSI W YIIyOJIGHUS TIPEACTABICHHNA O
CTPOECHHUH BEIIECTBA, XUMUYECKOU CBS3U u
3aKOHOMEPHOCTAX MPOTEKaHUS peaKkLuid,
paccMaTpPUBAEMBIX C TOUKU 3PEHHSI XMMHUUECKOW KUHETUKU
U TepMOAMHAMUKU. M3ydyeHue mepuoanyecKoro 3akoHa U
[lepuognueckoil  cucTeMBl ~ XUMHYECKHX  3JIEMEHTOB
OasupyeTcs Ha COBPEMEHHBIX KBaHTOBOMEXAHHMYECKUX
MIPEJICTABIICHUSIX O CTPOCHHH aToMa. XWMHUYECKas CBS3b
OOBSICHSIETCS C TOYKH 3PEHUS SHEPTeTHUECKUX W3MEHEHUI
npu e€ o0pa3oBaHWU M Pa3pyUICHWH, a TaKKe C TOYKH
3peHusi MexaHm3MoB e€ oOpa3oBaHus. M3ydeHHWe THIIOB
peaknuii momonHseTcs (HOPMUPOBAHUEM IIPEICTABICHUN
00 DIEKTPOXMMHYECKHX TpoIreccax M JIEKTPOIH3e
PacIUIaBOB M PAacTBOPOB BELIECTB. B Kypce opraHudeckou
XUMHUH TIpU PAaCCMOTPEHHH PEaKIMOHHOW CIOCOOHOCTH
COCTMHECHHUH yAeNseTcs 0co00e¢ BHHUMaHHE BOIpocaM 00
3JEKTPOHHBIX 3(deKTax, 0 B3aNMHOM BJIMSIHHA aTOMOB B
MOJIEKYJIaX U MEXaHU3MaxX PeaKIuii.

Oco0oe 3HayeHHe MMEET TO, YTO Ha CoOJep)KaHHhe
KypCOB XHMHHW YTIyONEHHOTO YpPOBHS W3y4YSHHS IS
KJIacCOB ompene’¢HHoro npoduns (riaBHBIM 00pa3oM Ha
WX CTPYKTYpPYy M XapaKTep IOTOIHEHHH K oOIieil cucreme
MPEIMETHBIX 3HAHWM) OKAa3bIBAIOT BIUSHUE CMEKHBIC
npeameTsl. Tak, HanmpuMep, B COAEpKaHUU TpeaAMeTa 1A
KJIACCOB XMMMKO-pu3nyeckoro mnpoduias 60Jbmioe
3HaYeHHe OYAYT MMeTh 3JIeMeHThl y4eOHOr0 MaTepHuaJia
no odmeil xumuu. [Ipu nM3ydeHnu npenMera B JAaHHOM
ClIydyae akIeHT OynmeT cielaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOLIHOCTh 3aKOHOB U TEOPHH B XMMHU U B
(u3nKe: aTOMHO-MOJICKYJISIpHAsE TEOpHs (MOJIEKyJspHas




Teopus B U3HKE), 3aKOHBI COXPAHECHUS MacChl M SHEPTHH,
3aKOHBl TEPMOJMHAMUKH, 3JIEKTPOIN3a, NPEICTABICHUS O
CTPOEHHUU BELIECTB U IPYTroe€.

B 1O Xe BpeMs B COIAEp)KaHUU IpeaMeTa it
KJIACCOB XHUMHUKO-0MOJOTHYeCKOro mpoduiisi OOJbITHI
VICIBHBI Bec OyIeT WMETh OpraHu4Yeckas Xumus. B
3TOM CiIy4ae MpPEeOCTaBISIETCS BO3MOXKHOCTH sl Ooiee
00CTOATEIHHOTO PACCMOTPEHHUS XUMHYECKOW OpraHu3aIiun
KJIIETKH KaK OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOH
BXOJIAT, K IPUMEPY, TAKUE CTPYKTYPHBIE KOMITOHEHTHI, KaK
JTUTUABI, OCNKH, YTJICBOABI, HYKJICHHOBBIE KHCIOTHI H
npyrue. Ilpy >TOM 3HaHUA O COCTaBE W CBOMCTBax
MpeICTaBUTENEeH  OCHOBHBIX  KJACCOB  OPraHMYECKHX
BEIIECTB  CIYXaT OCHOBOM JJI HU3y4YeHHUS CYUIHOCTH
npo1eccoB (OTOCHHTE3A, IbIXaHNUS, TUIIIEBAPEHHUSL.

B mane ¢opmupoBaHHS ~ OCHOB  HAay4HOTO
MHUPOBO33pPEHHSI, OCBOEHMS  OOIIEHAyYHBIX  METOJOB
MO3HAHUS U ONBITA MPAKTUYECKOTO MTPUMEHEHHS HAYYHBIX
3HAHWH HM3y4YCHUE TpeaMeTa «XUMHsD» Ha YriayOInEHHOM
YPOBHE OCHOBAaHO Ha MEXKIIPEIMETHBIX CBS3AX C y4eOHBIMU
MpeaIMeTaMu, BXOJSIIMMHU B COCTAB MPEJAMETHBIX 00yacTeit
«EcTecTBeHHO-HAyUHbIE TpeaMeTh», «Marematuka U
uHpopMaTHKa» U «PyCCKuil S3bIK U TUTEPATYPaAY.

[Ipu w3yuyeHum ydeOHOTO TpeaMeTa «XUMHs» Ha
yrayONEHHOM YpOBHE TaKKe, KaKk Ha YPOBHE OCHOBHOTO U
cpenHero ooOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE),
3aJavyeil NMePBOCTENEHHOH 3HAYMMOCTH  SIBJISIETCS
¢opMupoBaHue OCHOB HAYKH XMMHH KaK o00JacTH
COBPEMEHHOI0 eCTeCTBO3HAHMS, NMPaKTHYeCKOMH
OesITeJIbHOCTH 4YeJ0BeKa W OJHOT0 W3 KOMIIOHEHTOB
MHPOBOi  KyJbTypbl. PemieHue »3Toil 3amaud Ha
yrayOnEHHOM YpPOBHE W3yYEHHUs TpeaMeTa Ipenaroiaraet
peaM3aluMI0 TAKUX HeJiel, Kak:

(opMupoBaHUE  TPENCTABICHUH: O  MaTepUATBHOM
€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX U IO03HABAEMOCTHU
SIBICHUA TNPUPOABL, O MECTE€ XUMHUU B CHUCTEME
€CTeCTBEHHBIX HayK W e€ Bemyled poir B oOecrieueHuHn
YCTOMYMBOIO  Pa3BUTHsI YEJIOBEYECTBA: B  PEIICHUU
MpoOJIeM 3KOJIOTHYECKOH, JHEPreTHYECKOH M IHINEBOMH
0e30MmacHOCTH, B Pa3BUTHUH MEAWIIWHBI, CO3MAHUN HOBBIX
MaTepuaoB, HOBBIX HCTOYHUKOB YHEPTHH, B 00ECTIeUeHUN
PaIMOHAIBEHOTO TIPHPOJIOTIONB30BAHNA, B (POPMHUPOBAHUN
MHUPOBO33PEHHUST W OOMIeH KyJNbTyphl YEIIOBEKa, a TaKxKe
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3/10POBBIO U IPUPOJIHOM CpELE;

OCBOGHHE CHCTEMBI 3HAHMWH, JIeXKAIUX B OCHOBE
XUMHUYECKOH COCTAaBJISIIONIEH €CTECTBEHHO-HAYyUYHOU
KapTUHBI MUpa: (QyHIaMEHTANIBHBIX IMOHSATHH, 3aKOHOB U
TEOpPUM XMMHH, COBPEMEHHBIX IIPEJICTABIEHUN O CTPOCHUU
BEIIECTBA HA pa3HBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HaJMOJIEKYJISIPHOM, 0
TEPMOJUHAMUYECKUX M KUHETUYCCKUX 3aKOHOMEPHOCTSIX
MPOTCKAHUS XUMUYECKHUX PEaKIuid, O XUMHUYECKOM
paBHOBECHH, pacTBOpax M MIHCIEPCHBIX cHUCTeMaX, 00
001X HAYYHBIX HMPUHIIANAX XUMHIECKOTO TPOU3BOJICTBA;




(hopMupoBaHue y 00ydaIOMIMXCS OCO3HAHHOTO TTIOHUMaHU
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKMX 3HAHWH LIS
OOBSCHEHHS KITIOUEBBIX HACH W TPOOJIeM COBPEMEHHOMH
XUMHUH, JUIsI OOBSCHEHUS W TPOTHO3HPOBAHUS SIBICHH,
UMCIOINX ECTECTBEHHO-HAYYHYIO MPUPOAY; TPaAaMOTHOTO
peleHus npooJem, CBSI3aHHBIX c XUMUEH,
NPOTHO3MPOBAHMS, aHaNIM3a M OIEHKH C TIO3UIHHA
9KOJIOTHIECKON 0e30MacCHOCTH ITOCHIEICTBHIA OBITOBON H
MIPOM3BOJICTBEHHOH JIESTEILHOCTH YelIOBEeKa, CBA3aHHOU C
XUMHWYECCKUM IIPOU3BOJICTBOM, HCIIOJIB30BaAaHUEM u
nepepaboTKOM BEIIECTB;
yrIyONieHne  TpeJCTaBICHWH O HAYYHBIX  METOAax
MO3HaHMUA, HEOOXOAMMBIX JUIi TPHOOPETEHHS YyMEHHil
OPHUCHTUPOBATECA B MHPE BCIICCTB U O6’I)$ICHCHI/I$I
XUMHWYCCKHUX HBHCHHﬁ, UMCIOIMX MCECTO B IIPUPOAC, B
MPAKTUYECKON JEATEIbHOCTH U MOBCEIHEBHON KU3HMU.
B mane peanuzanyu nepBoodYepeHbIX BOCIIHTATEIbHBIX
Y pa3BUBAIOMINX (PYHKIHMH [EIOCTHONH CHCTEMBI CPETHETO
oOmiero o0pa3oBaHus MPH U3YYECHUH TIpeAMETa « XUMHSD)
Ha YIJAY0JéHHOM YPOBHe 0CO0YI0 AaKTyaJbHOCTh
NMPUOOPETAIOT TAKHE IEJTH U 3a1a4M, KAK:
BOCIIMTaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SIBIICHUI
MIPUPOJIBI, YBAXKCHUS K IPOLECCY TBOPUYECTBA B 00JIACTH
TEOPETUYECKUX W TPUKIIAJHBIX HCCICIOBAHUI B XHMUH,
(¢hopMHpOBaHHE  MHPOBO33PEHHUS,  COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU;
pa3BUTHE MOTHBAIlMM K OOYYEHHI0 H TIO3HAHUIO,
CHOCOOHOCTEH K CaMOKOHTPOJIIO W CaMOBOCIIMTaHMIO Ha
OCHOBE YCBOCHUS O0IIEUEIIOBEYECKUX LIEHHOCTEH;
pa3BUTHUE MMO3HABATEIBHBIX UHTEPECOB, HHTEIUICKTYaIbHBIX
u TBOPYECKUX crocoOHoCTeH o0yyaronuxcs,
(hopMHpOBaHHE Yy HHUX CO3HATENLHOTO OTHOILICHUS K
€aMOO00pa30BAHUIO UM HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCIIOBHIO YCMENIHOMW MPO(heCCHOHATBHON 1 00IIEeCTBEHHOMN
JICSITENIBHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U MOTPEOHOCTH B 3J0POBOM 00pa3e KU3HHU;
(dbopMupoBaHHE  YMEHHH UM  HABBIKOB  Pa3yMHOTO
MPUPOJIONONIE30BAHNS, pa3BuUTHE 9KOJIOTHYECKON
KyJBTYpbI, TpuoOpeTeHne OmbITa OOIIEeCTBEHHO-TIOIE3HOM
9KOJIOTHYECKON EATSIHHOCTH.
OO01mmee 9nuCI0 YacoB, MPETYCMOTPEHHBIX IS W3YUYCHUS
XUMHAHA Ha YIIyOJICHHOM YPOBHE CPETHETO OOIIero
obpazoBanus, cocrapisger 204 gaca: B 10 kmacce — 102
gaca (3 gaca B Hegemo), B 11 kimacce — 102 gaca (3 gaca B
HEJIEITIO).
Coneprkanrie 00yueHus peaJTu30BaHO B yueOHUKaX
XUMUH, BBITYIIEHHBIX U31aTeNbCTBOM «J[podar:
1. Epemun B. B., Ky3smenko H. E., Tepennn B. 1.,
Hpo3noB A. A., JIynun B. B. Xumus 10 kaacc
(yriay0JeHnbiii ypoBeHn) 2020;
2. Epemun B. B., Ky3emenkoH. E., JIpo3znos A. A.,
Jlynun B. B. Xumus 11 kaace (yriy0JeHHbII

ypoBensb) 2021.




B cootBeTcTBHU C CHCTEMHO-1ESTEILHOCTHBIM
MOJXOJIOM B CTPYKTYpE JIMYHOCTHBIX Pe3yJIbTATOB
OCBOCHUS TIpeIMeTa « XUMHUs» Ha YPOBHE CPETHETO
o01m1ero 06pa3oBaHMs BBIIETICHBI CIEAYIOIIHE
COCTaBJISIOIINE: 0CO3HAHME 00YYAI0IIMMHUCS
POCCHIICKOM IPAKAAHCKONH MIEHTUYHOCTH; TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSATEIbHOCTH U
caMooInpee/IeHHI0; HATUYMe MOTUBALIMHU K 00Y4eHUI0;
TOTOBHOCTb M CIIOCOOHOCTH 00Yy4aloIuXcs
PYKOBOJICTBOBATHCSI IPUHSTHIMH B 00111eCTBE
NpaBU/IaMM M HOPMaMU NOBEACHMs; HAIMYHe
NMPaBOCO3HAHMA, IKOJTOTHYECKOI KYJIbTYPbI;
CIOCOOHOCTH CTABUTD LIEJIH M CTPOUTD *KHM3HEHHbIE
IJIAHBI.

JINYHOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa
«XuMHA»  OTpaXalT  CPOPMHPOBAHHOCTh  OIMbBITA
MO3HABATEILHOM M MPAaKTHYECKOH  JESTEIbHOCTH
00ydalonmxcsi B MPOIEcce peau3alini 00pa30BaTeNbHOM
JIeATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOIr0 BOCIIMTAHMSA

OCO3HaHUSl OOYYAIONUMUCS CBOMX KOHCTHTYIIHOHHBIX
mpaB W O0sM3aHHOCTEH, VyBaKEHHUS K 3aKOHYy U
MPaBONOPSAKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMAaxX M NIPaBUIAX
MEXIMYHOCTHBIX OTHOIIEHHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JEATENbHOCTU MPHU
CO37aHUM YYEOHBIX TIPOEKTOB, pEHICHUU VYEOHBIX U
MIO3HABATEIBHBIX  33Ja4, BBIIOJHEHHH  XHMHYECKHX
JKCTICPUMECHTOB;

CIOCOOHOCTH IIOHUMAaTh u IIPpUHUMATh MOTHBHI,
HaMEpEeHUs, JIOTUKY U apryMEHThl IPYrHUX IIPU aHaJIU3e
Ppa3JIN4YHbIX BUIOB y‘-I@6HOI7[ JACATCIBHOCTH,

2) NaTPUOTHUYECKOT0 BOCIIUTAHUSA:

INEHHOCTHOI'0 OTHOHUICHUA K HCTOPUYCCKOMY U HAYYHOMY
HaCJIEAUI0 OTCYECTBEHHOW XUMUU;

YBaXEHHUSI K TPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH U
IMMPAKTUYCCKOr'0 IMPUJIOKCHUSA XUMUHU, OCO3HAHUA TOI'O, YTO
JIaHHBIC HAYKH €CTh PEe3yJIbTAT JUIMTEIHHBIX HAOIIOICHUM,
KPOIIOTJIMBBIX OKCIICPUMCHTAJIbHBIX IIOHCKOB,
MOCTOSIHHOTO TPYJa

HMHTCPECAa U NO3HABATC/IbHBIX MOTHUBOB B IIOJIYUCHHUU
U TIOCIEIYIOIIEM aHaiu3e WHPOpPMAIMU O TMEPEIOBBIX
JIOCTUKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
HPaBCTBEHHOTO CO3HAHUS, 3TUUECKOTO MTOBEACHMUS;
CIIOCOOHOCTH  OIICHMBAaTh  CUTYalldd, CBSI3aHHBIE C
XUMUYECKUMU SIBIICHUSMU, U NPUHUMATH OCO3HAHHBIE
peuICHusl, OPUEHTUPYSICh Ha MOpPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE U MOCTYNKU CBOUX
TOBapHILEH C MO3ULMH HPAaBCTBEHHBIX U IIPABOBBIX HOPM U
¢ yu4€TOM OCO3HAHHUS MOCJIEICTBUNA MTOCTYIIKOB;

4) popMHpoBaHUSs KYJbTYPbI 310POBbSI:




MMOHUMAaHUS IIEHHOCTEH 3I0pOoBOTO M Oe30macHoro odpasa
JKU3HU, HEOOXOJWMOCTH OTBETCTBEHHOTO OTHOIIEHHS K
COOCTBEHHOMY (hHU3HUECKOMY U IICHXUIECKOMY 3JI0POBBIO;
COOONIeHnsT  TpaBUJI  O€30MacHOTO  OOpaleHus ¢
BEIIECTBaMU B OBITY, TIOBCETHEBHOW KHM3HH, B TPYHOBOI
JIESITeNbHOCTH;

MOHWMAaHUS [EHHOCTH TPABWI WHAWBHIYaTbHOTO |
KOJUIGKTUBHOTO 0€30MacHOro IMOBEJCHHS B CHUTYAIHSX,
YIPOKAIOMINX 37J0POBbIO U KU3HU JIFOJEH;

OCO3HaHUA HOCHGZ[CTBHI;‘I " HCOPUATHUA BPECIAHBIX IIPUBBIYCK
(ymotpebneHus aaKoroisi, HAPKOTHKOB, KypEHHs);

5) TpynoBoro BocnuTaHus:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘-Ie6HO-
UCCIIeIOBATEILCKOM JeSITENIBHOCTH, 00IIECTBEHHO
MO0JIE3HOM, TBOPUYECKOW U JPYTUX BUJIAX AEATEIbHOCTH;
YCTaHOBKH Ha AKTHBHOC ydacTtue B pEeHICHUN
MPAaKTUYECKUX 3ajlad COIMAIbHOW HAalpaBIeHHOCTH (B
paMKax cBOETO Kiacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3y4YeHHIO mpodeccuid
Pa3IMYHOrO POJAa, B TOM YHCIE HA OCHOBE NMPUMEHCHUS
MpEeAMETHBIX 3HAHUH 110 XUMHU,

YBaXKCHUS K TPYY, JHOASIM TPyJa U pe3ybTaTtaM TPYI0BOH
NI TSIILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYaTbHON
TpaekTopuH oOOpa3oBaHus, Oyaymedl npodeccun U
peanu3anuy COOCTBEHHBIX XU3HCHHBIX IIAHOB C YYETOM
JUYHOCTHBIX ~ HMHTEPECOB, CHOCOOHOCTEH K  XHMMUH,
WHTEPECOB U MOTpeOHOCTEH 00IIecTRa;

6) 3K0JI0rHYEeCKOT0 BOCIIUTAHMS:

HKOJIOTUYECKH I1eJIeCO00pa3HOr0 OTHOIICHHUS K MPUPOE
KaK HCTOYHUKY CYIIIECTBOBAHHUS KU3HU HA 3eMIIe;
MOHUMaHUsl TJIO0ANFHOTO  XapaKkTepa 3KOJOTHYECKUX
mpoOsieM, BIUSHUS OKOHOMHYECKHMX IMPOIECCOB Ha
COCTOSIHHE MTPUPOTHON U COITUATEHON CPEIIbI;

OCO3HaHUSl HEOOXOJUMOCTH HWCIOJIh30BAHMS JOCTIKEHUI
XUMHH  JJI1  pEeIIeHHs  BOMPOCOB  PAIMOHAIBHOTO
MIPUPOJIOTIONB30BaHUS;

AKTUBHOTO HETPUSATHS ACWCTBUH, NPUHOCAIIUX Bpel
OKpY>Karollel MPUPOJHON cpelie, yMEHUsI IPOTHO3UPOBATh
HeOIaronpusTHBIC IKOJIOTHYECKUE MOCIIEICTBUS
MpEANPUHUMAEMBIX JIEUCTBUHN U NIPEAOTBpAIIATh UX;
HAIAYUS ~ Pa3sBUTOTO  JKOJOTHYECKOTO  MBIIUICHUS,

3KOJIOTHIECKOMN KYJBTYPBI, OITbITa JCATCIIBPHOCTH
IKOJIOTHIECKOMN HaIpaBJICHHOCTH, YMEHUA
PYKOBOACTBOBATHCA MU B H03HaBaTCHBHOﬁ,

KOMMYHUKAaTHBHOW M COIMAIHON MPAaKTHKE, CIIOCOOHOCTH
U yMEHUS  aKTUBHO  IPOTUBOCTOSTH  HJACOJIOTHUHU
xemMooouu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33pPCHHSI,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIIECTBEHHOM MPaKTHKY;
MOHUMaHHUs CHCIU(UKN XUMUHM KaK HayKd, OCO3HAHUS e
pom B (GOPMHPOBAaHMH  PAalMOHAIBLHOTO  HAyYHOTO
MBIIUICHUS, CO3JaHUM LIEJIOCTHOIO IIpeACTaBlieHUs 00
OKPY’KaIOIlEM MHpE KaK O €JMHCTBE NIPUPOJBI U YEJIOBEKA,




B TIO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M pEelIeHUN
po0IIeM COXpaHEeHHs IPUPOTHOTO PABHOBECHS;
yOSKIEHHOCTH B 0CO0OW 3HAYMMOCTH XHUMHH IS
COBPEMEHHOM IMBUJIM3AIMU: B €€ T'yMaHUCTUYECKOU
HaIIPaBJICHHOCTH W BAXHOW POJH B CO3JaHUH HOBOW 0a3bl
MaTepuanbHON KyIbTYpPBl, B pEIIEHHH TIO0OATBHBIX
mpobsieM  YCTOWYMBOTO  pa3BUTHSl  dYeJOBEYeCTBA  —
CBIPbEBOM, PHEPreTUUECKOM, MUINEBOM M 3KOJIOTHYECKOH
0e30macHOCTH, B PAa3BUTHA MEIUIIMHBEL, 00ECIICUECHUH
YCJIOBHI YCIIENITHOTO TPyAa W SKOJOTUIECKA KOM(OPTHOM
JKM3HM Ka)KO0T0 4YjieHa OOIecTBa;

eCTeCTBeHHOHay‘IHOﬁ T'paMOTHOCTHU: IIOHUMAaHUA
CYITHOCTH METOO0B IIO3HaHUA, HCIIOJIb3YEMBIX B
€CTECTBCHHBIX  HayKaX, CHOCOOHOCTH  HCIOJIb30BaTh
IMOJIy4a€MbI€ 3HaHUA [JIs1 aHaliu3a U 06’b$ICHeHI/I$I SIBJICHUI
OKpYKaIOIIETO MUpa U MPOUCXOISALIMX B HEM U3MEHEHUH,
YMEHUS JeNaTb OOOCHOBAaHHBIC 3aKIIOYCHHST Ha OCHOBE
Hay4YHBbIX q)aKTOB U HMCHOIIUXCA AaHHBIX C LCJIBRO
IMOJIY4YCHUA NOCTOBCPHBIX BBHIBOJAOB,

CIIOCOOHOCTH CaMOCTOSITEIIBHO HCIONb30BaTh XUMUYECKHE
SHaHUA [JIA PCHICHUA np06neM B PCAJILHBIX KM3HCHHBIX
CUTYaIusIX;

WHTEpeca K MO3HAHUIO, HCCIICIOBATEIILCKOM ETEILHOCTH;
TOTOBHOCTH M  CIHOCOOHOCTHM K  HEHPEPHIBHOMY
0o0pa3oBaHHIO W  CaMOOOpa30BaHUIO, K aKTUBHOMY
MOJyYEHUIO HOBBIX 3HAHUH 10 XMMHUU B COOTBETCTBUU C
JKU3HEHHBIMU TIOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pa3IMYHBIX
cepax npodeccuoHATBEHON AeSITETFHOCTH.
MeTtanpenMeTHBIE Pe3yJIbTAThI OCBOCHUS IPOTPAMMEI 110
XUMHH Ha YpOBHE CpEAHEro oOmero oOpa3oBaHUs
BKITIOYAIOT:
3HaYUMBIC TUTS (hopMupoBaHUsL MHPOBO33PEHUS
00ydJarommxcss MEXAUCIUTUTHHAPHBIE (MEXIIpeIMETHBIE)
oOlIeHayYHbIe TOHSTHS, OTpPaXarollue IEIOCTHOCTb
HAyYHOU KapTHUHBI MUpPA U CIIeNn(UKYy METOIOB TIO3HAHUS,
UCTIONB3yeMBIX B €CTEeCTBEHHBIX Haykax (MaTepwus,
BEIIIECTBO, YHEPT U, SBIICHHE, ITPOIIECC, CHCTEMA, HAYYHBII
(hakT, TPHUHOMWI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, WCCIENOBaHWE, HaONIOJIEHHe, W3MEpeHue,
JKCTICPUMEHT U APYTHE);

YHUBEpCcaNbHble y4deOHble MAeicTBUs (ITO3HABaTENbHBIE,
KOMMYHUKAaTUBHBIE, DETYJSATHBHBIE), 00OecrednBaronie
dbopmupoBanre  (GYHKOUOHAIHHOW  TPaMOTHOCTH |
CONMAIHHON KOMITETEHITHH 00YJatonXCs;

CITIOCOOHOCTh OOYYAOIIUXCSl HCITOJIB30BaTh OCBOCHHEIE
MCXKIUCHUIITIMHAPHBIC, MHUPOBO33PCHYCCKHUE 3HAHUA H
YHHUBEpCalbHbIEe Y4eOHBIE ACHCTBHSA B MO3HABATEIHLHOU U
COLIMAJIBHOM IIPAKTHUKE.

MeTanpeaMeTHbIe pe3yJbTaThl OTpaXkaroT
OBJIAJICHUE YHUBEPCAIbHBIMU y4aeOHBIMU
M03HaBaTEJbHBIMH, KOMMYHUKATUBHBIMU u

PETrYIATUBHBIMU Z[eﬁCTBH;IMPI.
INo3HaBaTe/ibHBIE YHHBEPCAJbHbBIE YUeOHbIE AeiiCTBHSA
1) 6a3oBble JIOorMYeCKHe JIeiicTBUS:




CaMOCTOSITETTHHO (hopmynupoBaTh u
aKTyau3upoBaTh  mpoOieMy,  paccMaTpuBaTh  eé
BCECTOPOHHE;

OTIpENETATh IeNN JesTeNFHOCTH, 3afaBas mapaMeTpbl U
KPUTEpUH WX JOCTIDKEHHUS, COOTHOCHTH PE3yJbTaThl
JIEATETHHOCTH C TIOCTABICHHBIMU IIEIISIMHU;

WCTOIB30BAaTh IPA OCBOCHHUH 3HAHUH MTPUEMBI JIOTHYECKOTO
MBIIUICHHUA: BBIACIATH XapaKTECPHBIC IMTPU3HAKU MOHATHH U
YCTaHaBJIUBATh ux B3aMOCBA3b, HUCIIOJIB30BAaTh
COOTBCTCTBYIOIINUE NOHATHUA IJIA OOBSICHEHUS OTACJIbBHBIX
(hakTOB U SIBICHUN;

BBIOMpATh OCHOBAaHHMS M KPUTEPUH JUISI KIacCH(PHKALUH
BCIHICCTB U XUMHNYCCKUX peaKHI/Iﬁ;

YCTaHaBJIMBATh MNPUUYUHHO-CJICACTBECHHLIC CBA3U MCKIY
N3y4aCMbIMU SABJICHUAMMU,

CTPOUTHh  JIOTHUECKHE pacCyXAeHus (MHIyKTHUBHBIE,
ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIATH 3aKOHOMEPHOCTHU U
IMPOTUBOPCUUA B paccMaTpuBacMbIX SIBJICHUSAX,
(hopMyJIMPOBAThH BHIBOBI M 3AKJTFOUCHUS;

MMPUMCHSTH B IMPOLCCCEC NMO3HAHNA UCIIOJIb3YEMbBIC B XUMUHN
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, NpPeoOpa3oBBIBATH
MOJIENBHBIE MPEJCTABICHUS — XUMUYECKUN 3HAaK (CHMBO)
JJIEMEHTa, XUMHUUecKkas Gopmyia, ypaBHEHHE XUMHUYECKON
peakuMd — OpU PElIeHWH y4eOHBIX TO3HABATEIbHBIX U
NPaKTUYECKUX 3a7ad, MPUMEHITh Ha3BaHHBIE MOJEIbHBIE
NpPEACTaBICHUs Ul BBIABJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYCCKHUX PEaKIUH.

2) 6a30BbIE HCCJIEI0BATEILCKUE IeiiCTBUS:

BJIaJeTh OCHOBaMH METOJIOB HAYYHOT'O MO3HAHHS BEIIECTB
Y XUMUYECKHUX PEaKIni;

(opMynmupoBaTh MM W 3aJa4d  UCCIICJOBaHUS,
UCTIONh30BaTh  TOCTABJICHHBIE W CAMOCTOSITEIEHO
c(hopMyITUpOBaHHBIE BOIPOCHI B KAayeCTBE WHCTPYMEHTa
MO3HAHUA W OCHOBHI Ui (DOPMHUPOBAHUS THUIOTE3HI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHHI;
BJIQJICTh HABBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M
MIPOBEACHUS YYEHUIECKIX IKCIIEPUMEHTOB,
COBEpIICHCTBOBaTh yMEHHA HaOMIOAaTh 3a  XOIOM
mporecca,  CaMOCTOSTENFHO — TPOTHO3HPOBATh  €r0
pe3ynbTaTr, (opMyIMpoBaTh OOOOIIEHHWS W  BBIBOIBI
OTHOCHUTEIHHO JIOCTOBEPHOCTH pe3ynbTaToB
WCCIIEZIOBaHUS, COCTaBIISATh OOOCHOBAHHBIH OTYET O
TIpoJIeTaHHON padoTe;

MPUOOPETaTh ONBIT YYCHWYECKON WCCIEIOBATCICKOW |
MPOEKTHOW JEeATENFHOCTH, NPOSBISITH CIIOCOOHOCTH U
TOTOBHOCTE K CaMOCTOATCIIBHOMY IIOUCKY MCETOAOB
peUICHUA NPAaKTUYCCKUX 3aaad, NMPUMCHCHHUIO pa3JINYHbIX
METO/IOB MTO3HAHUSI.

3) padora ¢ undopmanmeii:

OPHUCHTUPOBATLCA B PA3JIMYHBIX UCTOYHUKAX I/IH(i)OpMaHI/II/I
(Hay4HO-TIOMyJIsIpHAs Iureparypa XUMHYECKOTO
coJiepKaHus, CIIpaBOYHbIe TocoOus, pecypcbl IHTepHETA),
aHaM3UPOBaTh MHOOPMAIIMIO Pa3IHYHBIX BUAOB H (HOpM
MMpeACTaBJICHUA, KPUTHUICCKN OLICHUBATDH eé AOCTOBEPHOCTH
U HENIPOTUBOPEYUBOCTS;




(hopMynmupoBaTh 3ampockl W TNPUMEHSTH pPa3UJHbIE
METOJIBI IIPY TIOUCKE B 0TOOpe HHMOPMAITHH, HEOOX0TUMOKH
JUTSI BEITIOJTHEHHS yUeOHBIX 33a/1a4 ONPEACTIEHHOTO THIIA;
MPUOOPETaTh OMBIT HWCIOJB30BAHMS HWH(POPMAITHOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHHA M Pa3INYHBIX TTOMCKOBBIX
CHUCTEM;
CaMOCTOSATENIFHO  BBIOMpATh  ONTUMAIBHYIO  (GOpMy
npeacTaBieHuss  wHQopManmuu  (CXeMmbl,  TpaduKy,
JUarpaMMebl, TaOIUIBI, PUCYHKH U APYTHE);
WCIOJB30BaTh HAYYHBIH SI3BIK B KAa4eCTBE CPEJNICTBA INPH
pabote ¢ XuMH4YeCKOM HMHpOpMamuen: TNPUMEHSATH
MeXIpeaMeTHbIe (pru3ndyeckne U MaTeMaTHYeCKHE) 3HAKH
Y CUMBOJIBI, (OpMyIIBI, a00pEeBHATYPBI, HOMEHKIIATYPY;
MCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTRA
HarIAJHOCTH.
KoMMyHnkaTHBHbIE YHUBEpPcadbHble yUeOHbIe
JneificTBUA:
3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMO TEMEI B
XOJIe IMaora W/uiy JUCKYCCHH, BRICKa3bIBATh UICH,
(hopMyIHpOBaTH CBOM HPEATIOKECHUS OTHOCHTEIBEHO
BBITIOTHEHUS TIPEIIOKEHHON 3a1a4H;
BBICTyIaTh C Mpe3eHTaluell pe3yIbTaToOB M03HABATENbHOMN
JESTeNbHOCTH,  IOJYYEHHBIX  CAaMOCTOSATENBHO  WIH
COBMECTHO CO  CBEpCTHHUKAMH IpU  BBINOJIHEHUHU
XUMHYECKOT0 JKCIIEPUMEHTa, MPAKTHUECKOH pabOTHI 1O
HCCIIEJIOBAHUIO CBOWCTB M3y4YaeMbIX BEILIECTB, peaTnu3allui
yuebHOro TpoeKkTa, W (GOpMyIHpOBaTh BBIBOABI IO
pe3yibTaTaM  NPOBEAEHHBIX  UCCIENOBAHUM  IMyTEM
COIJIACOBAaHMS MO3UIMKA B XoJe OOCYXKICHHS U oOMeHa
MHEHUSIMHU.
PeryasiTuBHBIC YHMBepcaJlbHbIe y4eOHbIe NelicTBHA:
CaMOCTOSITETIbHO IUIAHUPOBAaTh M OCYLIECTBISATH CBOIO
MO3HABATEIbHYIO AEATENILHOCTb, ONpenesss e€ Lenu H
3a/lay, KOHTPOJHMPOBATh W IO Mepe HEOOXOIUMOCTH
KOPPEKTUPOBATh IpeajiaraeMblii allTOPUTM JEUCTBUHN MPHU
BEITIOJTHEHWH YYE€OHBIX W HCCIIENOBATEIbCKUX 3ajad,
BEIOMpaTh Hanboee 3PpPEeKTUBHBIN CIIOCOO MX PEIICHUs C
y4€TOM TIONyYeHWS HOBBIX 3HAHMW O BeIIeCTBaX U
XUMHYECKUX PEAKIHIX;
OCYHIECTBIIATh CAaMOKOHTPOJb NEATEIBHOCTH HAa OCHOBE
caMOaHaJIN3a ¥ CAMOOIICHKH.

IIpenmeTHbIe pe3yJbTaThl OCBOCHHUS IPOTPAMMEI
MO0 XMMHW Ha YTIIyONE€HHOM YPOBHE HAa yYPOBHE CPEIHETO
obmero o0pa3oBaHUS BKIIOYAIOT CICIH(PUICCKUES IS
y4e0HOro npenMera « XUMHUs» HaydHbIe 3HAHUS, YMEHUS U
CITOCOOBI NTEHCTBUH 110 OCBOCHHWIO, WHTEPIpETAlud |
mpeoOpa3oBaHUIO 3HAHWN, BUABI JICATENHHOCTH IO
MOJyYEeHUIO HOBOTO 3HAaHUS M TPUMEHEHHWIO 3HAHWHA B
pa3IMYHBIX YYEOHBIX CHUTYyaIMsX, a TaKkKe€ B PEATbHBIX
JKU3HCHHBIX ~ CUTYallUsX, CBS3aHHBIX C XWMHel. B
mporpaMme 10  XHMHH  TPEIMETHBIE  Pe3yJIbTaThl
MIPEJICTABIICHBI IO TOJIAM M3YUYECHHSL.
10 KJIACC
IIpenmeTHbIE pe3yJabTaThl 0CBOEHHUS Kypca
«OpraHuyeckasi XMMMSD» OTPaXKaloT:




c(OpMUPOBAHHOCTh MPENCTABICHUH: O MecTe H
3HaYEHUH OPTaHMYECKOW XMMHH B CHCTEME €CTECTBEHHBIX
HayK W e€ poimu B OOECHeueHHH yCTOHYMBOTO Pa3BUTHL
YeIIOBEYEeCTBA B pEIIeHHH MpoOJeM HKOJIOTHYECKOH,
SHEPTeTUYECKONH M THINEBOW OE30MacHOCTH, B Pa3BUTHH
MEJWIMHBI, CO3JaHWH HOBBIX MaTEpHalOB, HOBBIX
WUCTOYHWKOB DJHEPTHWH, B O0OECIEYCHWH PaIMOHAIBHOTO
MIPUPOJIOTIONB30BaHNUs, B (POPMHUPOBAHNN MHPOBO33PEHHUS 1
o0mieil KyJIbTyphl 4YeJIOBEKa, a TaKXKe JIKOJIOTHYECKH
000CHOBaHHOTO OTHOILIEHHS K CBOEMY 3I0pPOBBIO U
MIPUPOJIHON CpENIE;

BJIaJICHHE CHCTEMOM XMMHYECKUX 3HAHWH, KOTOpas
BKJIFOYAET: OCHOBOIOJAralolIfe TMOHATHS — XMUMHUYECKHIl
JJIEMEHT, aToM, AP0 U DIIEKTPOHHAs 000JIOYKa aToMma, S-,
p-, d-aromHble OpOWUTANM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUSI aToMa, THOpHIU3alHus aTOMHBIX OpOHTaNeH,
WOH, MOJIEKYyJa, BaJEHTHOCTb, AJIEKTPOOTPUIATEIHHOCTS,
CTENeHb OKHCIEHHs, XMMHUYecKasl CBs3b, MOJIb, MOJIApHAas
Macca, MOJISIPHBI  O0BEM,  YITICPOJHBIA  CKEJET,
(yHKIIMOHANBHAS ~ TpyIIa, paguKan,  CTPYKTYPHBIC
dopmynbl  (pa3BEPHYTBIE, COKpalIEHHBIE, CKEJETHBIE),
u3oMepus CTPYKTYypHast u MIPOCTPAaHCTBEHHAs
(reomeTpuueckas, OTTHYECKasi), HU30MEPBI,
TOMOJIOTUYECKHH  psAJl,  TOMOJIOTH,  YTJIEBOAOPOIBI,
KHCIIOPOJ- U a30TCOAEpIKalNe OpraHMUeCKUe COeMHEHNS,
MOHOMED, MOJIUMED, CTPYKTYpHOE 3BEHO,
BBHICOKOMOJICKYJISIPHBIC ~ COCUHEHUS; TEOPUU, 3aKOHBI
(nepuomuueckmii 3akon JI. W. MenneneeBa, Teopus
CTpOEHUsA oprannyeckux BeuiectB A. M. byTneposa, 3akoH
COXpaHEHUs] MacChl BEIIECTB, 3aKOH COXpPaHEHUS U
MPEeBpAIICHUsT DSHEPrUM TPU XUMHYECKUX PEaKIUsiX),
3aKOHOMEPHOCTH,  CHMBOJHYECKHH  S3BIK  XHWMUH,
MHUPOBO33pEHUECKHNE 3HAHHA, JIeKAIUe B  OCHOBE
MOHUMAaHUSl TPUYNHHOCTH W CUCTEMHOCTH XUMHYECKUX
SBIICHUH; TPEICTaBICHUA O MEXaHM3MaX XHWMHUYECKHX
peaknuii,  TEePMOAMHAMUYECKMX ¥  KHHETUYECKHX
3aKOHOMEPHOCTAX WX MPOTEKaHHS, O B3aMMHOM BIIHSHUU
aTOMOB W TPYINII aTOMOB B MOJIEKyNaX (MHIYKTHBHBEIN U
Me30MepHBIH 3¢ dekThl, opueHTaHTHl 1 m I poma);
(hakToIOTHYECKNE CBENEHUS O CBOWCTBaX, COCTaBe,
MONTydYeHNH W 0e30MacHOM HCIONB30BAaHUHN Ba)KHEHIIINX
OpTraHWYEeCKHUX BeImIeCTB B OBITY W IPaKTHYECKOI
JESTeIFHOCTH YellOBeKa, OOIMMX HAyYHBIX MPUHITUIIAX
XUMHYECKOTO MPOW3BOACTBA (Ha TpUMEpPE MPOM3BOJICTBA
MeTaHOJIa, IepepadOTKN HEPTH);

c(hopMHUPOBAHHOCTH YMEHHIA: BBISIBJISATD
XapaKTepPHbIC TMPU3HAKA MOHATHUH, YCTaHABIMBATh MX
B3aMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHSATH
NMpH  ONHCAaHUM  COCTaBa, CTPOEGHHUS M  CBOICTB
OPraHUYECKUX COEAUHEHUH;

c(OPMHUPOBAHHOCTh YMEHHIA:

UCTIOJB30BaTh ~ XUMHUYECKYI0  CHUMBOJHKY  JUIS
COCTaBJICHHS MOJICKYJISIPHBIX u CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpaImIEHHBIX W CKEJIETHBIX) (opMyd
OpraHUYECKUX BEIIECTB;




COCTaBJIATh YpaBHEHHS XHMHUYECKHX PEaKIui |
pacKpeIBaTh ux CYLTHOCTB: OKHUCITUTEIIbHO-
BOCCTaHOBHUTEIBHBIX PEAKIMH TOCPEICTBOM COCTaBIICHHS
3JIEKTPOHHOTO OaJlaHca dTHUX PEaKIUi, PeakIuii MOHHOTO
oOMeHa ITyTéM COCTABJICHUS WX TMOJIHBIX W COKPAIIEHHBIX
HWOHHBIX YPaBHEHUM;

W3TOTaBIMBATh MOJIEIH MOJIEKYJl OPTraHMYeCKHX
BEILIECTB JUI  WUIIOCTpAlMM UX  XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hopMHPOBAHHOCTH YMEHHUI: YCTaHaBJIUBATh
MMPUHAMJIC)KHOCTE HM3YUCHHBIX OPraHM4YC€CKUX BCIICCTB II0
UX COCTaBYy M CTPOCHHIO K OTIPEICIEHHOMY KIIacCy/TpyIime
COCOUHCHMH, MaBaThb MM Ha3BaHMUSA II0 CHCTEMATHYCCKOMU
Homenknatype (IUPAC) u mnpuBOOuTH TpUBUANBHBIE
Ha3BaHUs IJId OTACIBHBIX HpeI[CTaBI/ITeHeI\/'I OpPraHnuv4eCKux
BellecTB  (3TWJIEH, AaleTWieH, TOJNyoJd, TIJIMIEpPHH,
STHJICHIJINKONb, (EHON, (OpPMaNbIeTHA, AaleTaIbICTH]I,
alleTOH, MypaBbHHas KHUCIIOTa, VYKCyCHas KHCJIOTa,
CTCapuHOBas, OJICUHOBAas, HaJbMUTHUHOBAasA KHUCJIOTHI,
TJIMIIMH, aJlJaHWH, MaJIbTO34a, (bpyKTo3a, AaHUJINH, TUBHUHUII,
W30MPEH, XJIOPOIPEH, CTUPOJ U APYTHUe);

c(hOPMUPOBAHHOCTh ~ YMCHHSI  ONPEACHATh  BUJ
XUMUYECKOM CBA3M B OPraHUYECKHX COCAMHEHHSIX
(KoBaJIeHTHast ¥ MOHHAs CBS3b, G- U T-CBS3b, BOJOPOIHAS
CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSITH TTOJIOKEHUS
TEOPUH CTPOCHUSA OpraHWYEeCKUX Bemects A. M.
BytnepoBa mis  OOBSICHEHHsS 3aBUCHMOCTH CBOWCTB
BEILECTB OT UX COCTaBA U CTPOCHUS;

c()OpMUPOBAHHOCT,  YMEHUH  XapaKTepU30BaTh
COCTaB, CTpOeHHUe, (U3NYECKHEe W XUMHYECKHE CBOWCTBA
TUMUYHBIX ~ TIpEACTAaBUTENEH  pa3slUYHBIX  KJIacCOB
OPTraHMYEeCKUX  BEIIEeCTB:  alKaHOB,  IMKJIOAIKAHOB,
ANKeHOB,  aJKaJWeHOB,  AJKHHOB,  apOMaTHYECKUX
YIIEBOJOPOJIOB,  CIHPTOB,  albJETHAOB,  KETOHOB,
KapOOHOBBIX KHCIIOT, TPOCTHIX U CIOKHBIX 3(UPOB, JKUPOB,
HUTPOCOEANHEHWH W aMHHOB, aMHHOKHCIOT, OEIKOB,
YTIIEBOIOB (MoHO-, piyz e u MOJTUCaXapHJIOB),
WLTIOCTPAPOBATh TEHETUYECKYI0 CBS3b MEXAY HUMH
YpaBHEHUSIMU COOTBETCTBYIOIUX XUMHUYECKHX PEAKIUil C
WCTIOJIB30BaHUEM CTPYKTYPHBIX (popmMyT;

c(OpMUPOBAHHOCT, yMEHHA TOATBEPKIATh Ha
KOHKPETHBIX puMepax xXapakrtep 3aBHUCHMOCTH
PEaKIMOHHON CITIOCOOHOCTH OPTAaHUYECKUX COCAMHCHHM OT
KpaTHOCTH M THIIA KOBAJICHTHOH CBS3U (G- W T-CBS3H),
B3aWMMHOTI'O BJIMAHUA aTOMOB U I'PYIIIT aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTE  YMEHHS  XapaKTepU30BaTh
WCTOYHHKH YTIEBOJOPOTHOTO CHIPhs (HEPTH, MPUPOIHBII
ras, yrojm), CIIOCOOBI €Tr0 MepepadOTKH U TPAKTHIECKOE
[IPUMEHEHHUE MPOYKTOB IepepadboTKy;

c(hOPMUPOBAHHOCTh BJIAJICHHUS CUCTEMOMN 3HAHWMA O
€CTCCTBCHHO-HAYYHbBIX METOAAX IMO3HAHUA — Ha6J'IIO)Z[eHI/II/I,
WU3MEPEHNH, MOJEINPOBAHNH, IKCIIEPUMEHTE (PeaibHOM U
MI)ICJ'ICHHOM) 1 YMCHUSA NPUMCHATDH 3T 3HAHUA,




c(hOpMUPOBAHHOCTH YMEHHUSI TPUMEHSITH OCHOBHEIE
ONEpald MBICIUTEIBHON JESTEIBHOCTH — AaHaIU3 U
CHHTE3, CpaBHEHHE, OO00OIIeHHE, CHCTEMaTH3aIlHIO,
BBUIBJICHUE TMPUYUMHHO-CIEACTBEHHBIX CBSI3eM — 1is
M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHUECKUX PEaKIIHii;

c(hopMUPOBAHHOCTH YMEHUI: BBISIBIISITH
B3aUMOCBSI3b XHMHMYECKHX 3HAHUM C DOHATHAMH U
MpeACTaBJICHUAMA Apyrux €CTCCTBCHHO-HAY4YHbBIX
MPEIMETOB I 00Jiee OCO3HAHHOTO MTOHUMAaHUS CYITHOCTH
MaTCpUaJIbHOI'O €IMHCTBA MHUpPA, UCIIOJIb30BaTh CUCTEMHBIC
3HAaHUA 110 OpFaHquCKOﬁ XUMHUHN OJIA OGBS[CHCHI/IH u
IMPOrHO3UPOBAHUSA HBHeHHﬁ, HUMCIOIINX C€CTCCTBCHHO-
HAay4YHYIO IIPUPOLY;

c(OPMUPOBAHHOCTh YMEHHIA: MPOBOJIUTH PACUETHI
0 XUMHYECKHM (QOpMyJiaM U YpaBHEHUSM XHUMHUYECKUX
peakiumii ¢ UCoNb30BaHueM (PU3NUECKUX BEJMYMH (Macca,
00BEM Tra3oB, KOJMUYECTBO BEILIECTBA), XapaKTEPU3YIOMINX
BEIIECTBA C KOJUYECTBEHHOW CTOPOHBL: PACUETHI 10
HAXOXKIICHUIO XMMHUYECKOW (opMynbl BemiecTBa IO
HU3BECTHBIM MACCOBBIM JOJISIM XHUMHYCCKHX JJICMCEHTOB,
NPOILYyKTaM CTOpaHus, IIIOTHOCTH T'a3000pa3HBIX BEIIECTB;

c(OPMHUPOBAHHOCTb ~ YMEHUH: TPOTHO3HPOBATH,
AQHAJIM3UPOBATh M OLIEHHWBATh C MO3ULIMH 3KOJOTHYECKOM
0e3onacHOCTH MOCIIEACTBUA ObITOBOM u
MIPOM3BOACTBEHHON NEATEIHOCTH YEJIOBEKa, CBA3aHHOM C
nepepaboOTKONH  BELIECTB, HCIOJNb30BaTh  IOJTy4EHHBIE
3HAHUS JUISl MPUHATHS TPAMOTHBIX PENICHWH MpoOieM B
CUTyalUsIX, CBA3aHHBIX C XUMHUEH;

cOPMHUPOBAHHOCTb ~ YMEHHMHA:  CaMOCTOATEIEHO
IUIAHUPOBATh U MIPOBOAUTH XUMHYECKHUH SKCIEPUMEHT
(moxy4yeHne U M3ydyeHUE CBOWCTB OPTaHUYECKHX BEIIECTB,
KAUECTBEHHBIC PEaKLUMH  YTIEBOAOPOJIOB  Pa3IUYHBIX
KJIACCOB U KUCJIOPOJACOACPKAIINX OPraHUYECKUX BEILECTB,
pElICHUE SKCIEPUMEHTANBHBIX 33Ja4 [0 PAClO3HABAHUIO
OpraHWYEeCKUX BEIIECTB) C  COONIOACHHEM  TIpaBUI
Oe3ormacHOro 0OpaleHus! C BEMECTBAMH U JIA0OPATOPHBIM
obopynoBaHueM, (HOpPMyIMpOBaTh IIeNlb HWCCIIEIOBaHUS,
MPENCTaBIATE B pa3nuyHOd  (opMe  pe3yabTaThl
JKCIIEPUMEHTA,  AHAJIM3UPOBAaTh #  OLEHUBATh  HX

JIOCTOBEPHOCTH;
c(hopMHUPOBAHHOCTH YMCHHIA:
co0ITI01aTh MpaBuiIa 9KOJIOTHYECKH

1ejaecoo0pa3Horo TMOBEACHUS B OBITY W TPYAOBOH
JIEATEIbHOCTA B LEJIAX COXPAHEHHUS CBOETO 310pPOBBA,
OKpy>Kalollled MPUPOJHON cpellbl U JOCTIKEHHUS €€
YCTOMUYMBOIO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO NEUCTBHS HA
J)KUBBIE ~ OPTaHW3MBI  OMPENCNEHHBIX  OPTaHMYECKHUX
BEIIECTB, TOHUMas cMbICT TToka3aTens [1JIK;

aHAJIM3UPOBATh  IEJECO00PA3HOCTh MPUMEHEHUS
OpPTaHUYECKUX BEIICCTB B MPOMBIITUICHHOCTH U B OBITY C
TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIONH3a;

c(hOpMHUPOBAHHOCTH YMEHUM: OCYIIECTBIISATh
IeJICHANIPABJICHHBINA TMOMCK XMMHUYECKOW HH(POpPMANUU B
Pa3IMYHBIX HCTOYHMKAX (HayyHas W ydeOHO-Hay4Has




JTUTEepaTypa, CpeicTBa MaccoBoi mH(popmaru, MHTEpHET
W JIpyrue), KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYIO
uHopMariiio, IepepadaTeiBaTh €€ W HCIOIL30BaTh B
COOTBETCTBHH C ITOCTaBICHHON y4eOHOM 3aqadei.

11 KVIACC

IIpenmMeTHBbIe pe3yJbTaThl OCBOEHUSI Kypca
«O01mas 1 HeopraHUIecKass XUMHSD OTPaXKaIoT:

c(hopMHUPOBAHHOCTH IIPEICTABIICHUN: 0
MaTepHaIbHOM EIMHCTBE MHpPa, 3aKOHOMEPHOCTIX U
MMO3HABAEMOCTH SIBIICHUU TPUPOIBI, O MECTE M 3HAYCHUHU
XAMHUU B CHCTEME €CTCCTBECHHBIX HayK M €€ poilud B
obecreueHnH YCTOMIMBOTO PA3BUTHSI, B PEIICHUH MPOOIEM
3KOJIOTUYECKOH, SHEPreTUYECKOU 51 MUILEBOU
0e30macHOCTH, B Pa3BUTUM MEIUIIUHEI, CO3JAHUM HOBBIX
MaTepUaJIOB, HOBBIX UCTOYHHKOB YHEPIUHU, B 00CCIICUCHUH
PaIlMOHATIBHOTO MPHUPOJIOIOIL30BaHMS, B (OPMUPOBAHUU
MHPOBO33PEHUSI M OOIIeH KyIbTyphl YENOBEKa, a TaKkKe
9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOTHON Ccpee;

BJIaJICHHE CHUCTEMON XMMMUYECKUX 3HAaHMU, KOTOpas
BKJIIOYAET: OCHOBOTOJATAIONINE MOHATUA — XUMHUYECKUH
SJIEMEHT, aTOM, SAPO aToMa, H30TOMbI, 3JIEKTPOHHAS
00o0J104Ka aToma, s-, p-, d-aToMHBIE OpOUTAIH, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHUSL aTOMa, THOPUAM3AIIAS aTOMHBIX
opourarei, HOH, MOJICKYIa, BaJICHTHOCTb,
3JIEKTPOOTPULIATETILHOCTD, CTEIICHb OKHUCTICHUS,
XUMHYECKas CBA3b (KOBAJICHTHAS, HOHHASI, METAITMYECKas,
BOJOPOJIHAsA), KpUCTANIMYECKas peUIETKa, XUMHUYecKas
peakuusi, pacTBOpP,  OJCKTPOIUTHL,  HEIJICKTPOIUTHL,
ANEKTPOIUTHUYECKAS TUCCOLUAIUS, CTENICHD AUCCOIMAIINH,
BOJIOPOJHBIN IOKA3aTeNb, OKHCIUTEIh, BOCCTAHOBUTEIID,
TEIUIOBOW  3((eKT XUMHUYECKOW peaklud, CKOPOCTh
XUMHUYECKOHN peakiny, XHMHYECKOE PAaBHOBECHE; TEOPUHU U
3aKOHBI  (T€OpUs  DJEKTPOIUTHUYECKON  IMCCOIMAIINH,
nepuoauyeckuid  3axkon J[.M. MeHnaeneeBa, 3aKoH
COXpaHEHUSI MacChl BEIIeCTB, 3aKOH COXpPaHEHUS U
TIPEeBpAIICHUs] DPHEPTUN TP XUMHUYECKHUX PEaKIUIX, 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JEWCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CHUMBOIWYECKHHA SI3BIK XHMUH,
MHUPOBO33pEHUECKHNE 3HAHHA, JIe)KAl[de B  OCHOBE
MOHUMAaHUSl TPUINHHOCTH W CHUCTEMHOCTH XUMHYECKUX
SBIICHUH; COBpPEMEHHBIE TPEJICTABICHUSI O CTPOCHUHU
BEIleCTBA HA aTOMHOM, HOHHO-MOJIEKYISIPHOM |
HaIMOJIEKYJISIPHOM YPOBHSIX; MIPEJICTaBICHUS 0
MEXaHM3MaxX XHMUYECKHX PEaKIHUi, TePMOINHAMHYECKAX
U KHHETUYECKUX 3aKOHOMEPHOCTSAX WX MPOTEKAHHS, O
XUMHUYECKOM pPaBHOBECHH, pPACTBOpaX M AWCICPCHBIX
cucreMax; (aKTOJIOTHYECKUE CBEICHUS O CBOWCTBAX,
cocTaBe, IOJIYYCHHMM H 0C30MacCHOM HCIIOJIb30BaHUHU
BOXKHEHIIINX HEOPTaHWYCCKMX BEMIECTB B OBITY U
MPAKTUICCKON JESITETHHOCTH YeIOBEKa, OOIIUX HAYYHBIX
MPUHITUIIAX XUMHUIECKOTO MPON3BOJICTBA;

c(hOpMHUPOBAHHOCTH YMEHUU: BBISIBJIATD
XapakTepHbIE MPHU3HAKH TOHATHN, YyCTAHABIMBATH UX
B3aUMOCBSI3b, HCIOJIB30BATh COOTBETCTBYIOIIUE IMOHITHUS




MpH  ONHCAHWM  HEOPTaHWYECKHX BEIIECTB H WX
MpeBpaIlleHH;

c(hopMHUPOBaHHOCTH YMEHUS WCTIOJB30BaTh
XUMHYECKYI0 CHMBOJHKY [UISI COCTaBIEHUS (opMyI
BEIIECTB M  YpPaBHEHUH  XMMHYECKHX  PEaKIui,

CHUCTEMAaTHICCKYIO HOMEHKJIATYPy (IUPAC) u
TPUBHAIBHBIC HA3BAHUS OTJICJIbHBIX BEIICCTB;
c(hopMHPOBAHHOCTH YMEHUA OIpeAEIATh

BAaJICHTHOCTh W  CTENEHb  OKUCJICHHUS  XUMHYECKHX
JJIEMEHTOB B COCIUHEHUSAX, BHUJ XUMHYECKOW CBS3H
(xoBaneHTHAs1, MOHHAS, METAJUIMYECKAast, BOJIOPOIHAS ), THII
KPUCTaJNINYECKOMN PEIIETKA KOHKPETHOTO BEIIECTBA;

c(hOpMHUPOBAHHOCTH YMEHUS OOBACHSITH
3aBHUCHUMOCTH CBOMCTB BEIIESCTB OT BHJa XUMHUYECKOM CBS3H
Y TUTIA KPUCTAIUTMYECKOH pemEéTKH, OOMEHHBIH U IOHOPHO-
aKIETOPHBIA MEXaHU3MBI 00pa30BaHUS KOBAJICHTHOMN
CBSI3U;

c(OpPMUPOBAHHOCTh YMEHUH: KJIacCU(UITUPOBATH:
HEOPraHUYECKUE BEIIECTBA MO UX COCTaBY, XUMUYECKUE
peakuu MO pa3lIW4YHBIM MpHU3HAKaM (YUCIY U COCTaBy
pearupyommx BeUIeCTB, TEMIOBOMY 3(QEKTy peaxiuy,
HW3MEHEHUIO crerneHen OKHUCJICHUS 3JIEMEHTOB,
0o0paTMMOCTH, YYacTHUIO KaTanu3aropa U Jpyrue);
CaMOCTOSITETTLHO BBIOMpAaTh OCHOBAaHUS W KPUTCPUH IS
KIIACCH(PHKAIIMM HW3yYaeMbIX BEIIECTB M XUMHYCCKUX
peaxuuii;

c(hOPMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICTT
nepuogudyeckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh ero CHCTEMATU3UPYIOLIYIO,
O0OBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINY;

c(hOpMUPOBAHHOCTh  YMEHHIA:  XapaKTepU30BaTh
ANIEKTPOHHOE CTPOCHUE aTOMOB U HOHOB XHUMHYECKHX
3JIEMEHTOB MIEPBOr0—4ETBEPTOTO MEPUOI0B
Ilepuonnueckoit cucremsl .M. MeHnzaeneeBa, UCHONb3Ys
MOHATUSL «OHEPreTHUUYECKUE YPOBHU», «IHEPTreTUUECKUE
MOTlypPOBHIY, «S-, p-, d-aTOMHBIE OpOUTAIN», KOCHOBHOE U
BO30YXIEHHOE OHEPreTUYECKHE COCTOSHHS  aToMay;
OOBSICHATh ~ 3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOICTB
XUMUYECKUX 3JEMEHTOB U UX COCAMHEHHUM IO NepHoJaM U
rpynnaM Ilepuoanueckoit cucrtemsl JI. 1. Menneneesa,
BAJICHTHBIE BO3MOXHOCTH aTOMOB AJIEMEHTOB Ha OCHOBE
CTPOCHHS UX IEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCT,  YMEHHH:  XapaKTepU30BaTh
(ommmcpIBaTh) O00IMKMEe XWMHUYECKHE CBOWCTBA BEIIECTB
pazaMYHBIX  KJIACCOB, NOJATBEPXKAATh CYLIECTBOBAHUE
TEHETUIECKOM CBSI3U MEXTY HEOPTraHUICCKUMHU
BEII[ECTBAMU C TIOMOIIBIO YPaBHEHHWHA COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIUii;

c(hOopMHUPOBAHHOCTH YMEHHUS PACKPBIBATH CYIITHOCT:
OKHCITUTEIIbHO-BOCCTAHOBHTEIBHBIX peaktmit
MOCPE/ICTBOM COCTAaBJICHHS 3JIEKTPOHHOTO OajlaHCa 3THX
peakIuii; peakiuii HOHHOTO OOMEHA IyTEM COCTABJICHHUS
UX IOJIHBIX U COKPAIEHHBIX NOHHBIX YPAaBHEHUM; peaKuil
THIPOJIN3a; PeAKIMK KOMIUIEKCO0Opa30BaHus (Ha mpuMepe
TUAPOKCOKOMITJIEKCOB IIMHKA U ATIOMUHUSA);




c(hopMHPOBAHHOCTH YMEHUS OOBSCHSTH
3aKOHOMEPHOCTH TPOTEKAHWS XWMHUYECKHX PEeaKIuil ¢
y46TOM WX DHEPreTHYECKUX XapaKTePUCTHK, XapakTep
W3MEHEHNS]  CKOPOCTH  XMMHYECKOH  peakimud B
3aBUCHMOCTH OT Pa3lHYHBIX (PAKTOPOB, a TAKXKE XapaKTep
CMEIIEHUSI XMMHYECKOTO PpABHOBECHA IO/ BIUSHUEM
BHEITHUX Bo3aeicTBuit (mpuniun Jle lllarense);

c(OPMUPOBAHHOCT,  YMEHHS  XapaKTepHU30BaTh
XUMUYECKUe peaknuu, JeKaIue B OCHOBE
IIPOMBIIIIJIEHHOT'O TMOJTY4YCHUA CepHOﬁ KHUCJIIOTBI, aMMHakKa,
O6IIII/IC Hay4YHbIC NPHUHOUIIBI XHUMHUYCCKUX IIPOU3BOACTB,
1eNIeco00pa3HOCTh IPUMEHEHHSI HEOPTaHUYECKUX BEIIECTB
B TPOMBIIUIGHHOCTH W B OBITY € TOYKH 3pEHHS
COOTHOIIICHUS PUCK-TIOJB3;

c(hOPMUPOBAHHOCTh BJIAJICHHUSI CUCTEMOMN 3HAHWMA O
METOJaX HAYYHOro IIO3HaHUA SIBJICHUI mpupoablr —
HaOII0/IeHHe, W3MEpEeHHe, MOJICIIMPOBAHNE, IKCIICPHMEHT
(peanbHBII W MBICICHHBIM),  HCIONB3YEeMBIX B
C€CTCCTBCHHBIX HAYKaX, YMCHUA IIPUMCHATH 3TU 3HAHUA IIPpU
OKCIICPUMCHTAJIbHOM  HCCJICOOBAaHMU BCIICCTB W IJIA
O6’b}ICHCHI/Iﬂ XUMHNYCCKHUX HBHCHI/II\/'I, UMCHOIINX MECTO B
NpUpose, NPAKTHUECKOHW MAEATEIHHOCTH YEeJNOBEKa H B
MOBCEHEBHOMN JKU3HU;

c(OPMHUPOBAHHOCTH YMEHUS BBIABISITH B3aUMOCBSI3b
XUMUAYECKUX 3HAHUM C TOHATHSAMU U TPENCTaBICHUIMHU
JPYTUX eCTECTBEHHO-HAYYHBIX IIPeJMETOB mjs Oolee
OCO3HAHHOTO TTOHMMAaHUS MATEPHAIILHOTO SMHCTBA MUPA;

c(OPMHUPOBAHHOCTD YMEHHSI IPOBOJAUTH PACUETHI: C
UCIIOJIb30BaHUEM IOHITUH «MaccoBasi JOJs BELIeCTBa B
pacTBOpe» M «MOJSAPHAs KOHLIEHTPALKsDY; MAaCChl BELIECTBA
wi 00b€Ma raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BbEMY OJHOTO W3 yYACTBYIOIIUX B PEaKIUU
BEIeCTB; TeIuioBoro dddekra peakium;, 3HAYCHUS
BOJIOPOJHOTO TTOKA3aTeNsi PaCTBOPOB KUCIIOT U IIEN0YEH C
W3BECTHOW CTENEHBI0 JIHCCONMANNU; MacChl (00béMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIH OJHO W3
WCXO/HBIX BEIIECTB IaHO B BUJIE PacTBOpA C ONpeAeIEHHON
MaccoBOM moneil pacTBOPEHHOrO BEIIECTBA WM JAHO B
M30BITKE (MMEeT TPUMECH); MOJMM BBIXOAAa TPOAYKTa
peaxim; 0ObEMHBIX OTHOIIICHHIA Ta30B;

c()OpMUPOBAHHOCT, ~ YMEHHWIl:  CaMOCTOSITEIEHO
TUTAHAPOBaTh W TPOBOAWTH XUMHUYECKHH HKCHEPUMEHT
(mpoBemeHne peakIuii MOHHOTO OOMEHa, MOATBEPKICHUE
KadyeCTBEHHOTO COCTaBa HEOPTaHWYECKHX  BEIIECTB,
OTIpe/IeTICHNE Cpelbl PacTBOPOB BEHIECTB C MOMOIIBIO
WHANKATOPOB, U3YUCHHUE BIIMAHUA PA3JIMYHBIX @aKTOpOB Ha
CKOpPOCTH XUMUYECKOU peakuuu, peuenue
OKCIICPUMEHTAJIIBHBIX 3aJad 110 TEMaM «MeTamiel» u
«Hemeramner»y) ¢ cobmiogeHneM TMpaBMil  G€30MacHOrO
oOpamieHuss ¢ BelleCTBAaMH M JIAOOPaTOPHBIM
obopynoBanueM, (GopMyIHpOBaTh IENb HCCIEIOBaHUS,
OPEACTaBIATE B Pa3IMuHOW  (opMe  Pe3yNIbTaThI
OKCIICpUMCEHTA, AHAJIM3UPOBATH u OLICHUBATh ux
JOCTOBEPHOCTH;




c(hOpMUPOBAHHOCTh, YMEHHWH: COONIONATh MpaBHIIA
MOJIb30BAHUS XHMHYECKOW ITOCYyIOH M J1abopaTOPHBIM
obopymoBaHWeM,  OOpamieHHs ¢ BEMecTBaMH B
COOTBETCTBUM C  HHCTPYKUUSIMH IO  BBINOJHECHHIO
1ab0paTOPHBIX ~ XMMHUYECKHMX ONBITOB, 3JKOJIOTHYECKH
1ejaecooOpa3Horo TOBEACHUS B OBITY W TPYAOBOH
JIeATEIbHOCTA B LEJIAX COXPAHEHHUS] CBOETO 310pPOBBS,
OKpY’Karollled IMpPUPOJHOM Cpelapl M JOCTHKEHHUS €€
YCTOHYHBOTO pa3BuTHS, OCO3HaBaTh OTIaCHOCTH
TOKCHYECKOT'O ,ZI@IZCTBPDI Ha JKHUBBIC OpraHU3MbI
OHpe,ZIeHéHHBIX HCOPraHUYCCKUX BCIIICCTB, IIOHUMasAa
cMblicn nokaszarens [TK;

c(hOpMHUPOBAHHOCTH YMEHMUI: OCYILIECTBIIATH
HeJICHANPABIICHHBI MMOMCK XUMHYECKOH WHQOpManuu B
pa3MYHBIX HUCTOYHHMKAaX (HayyHas M ydeOHO-HaydHas
JUTEepaTypa, CPeicTBa MaccoBOM uHpopMmaluu, MHTEepHeT
U JIpyrue), KPUTHUECKH aHaJIM3UPOBATh XHMHYECKYIO
uHQOpMalui, mepepadarkiBaTh €€ M HCIONb30BaTh B
COOTBETCTBHU C [TOCTaBJICHHOHN y4eOHOM 3aayeii.




