MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUHCKOMN ®EJIEPAIIUNA
MuHuCcTEPCTBO 00PA30BAHUSA M MOJIOAEKHON MOTUTHKU CBepaJI0OBCKOH 00J1acTH
Yupasaenue oopazoBanusi 'O IlepBoypaibck

MAOY "JInueii Ne 21"

PACCMOTPEHO YTBEPXJIEHO
Ha 3aCEJlaHuH [Ipukazom MAOY «JIuueit
EeNarorn4ecKoro COBeTa Ne 21»

oT «25» aBrycra 2023 r.
MAOY «JIuneit Ne 21» No73

[Iporokon ot «23» aBrycra
2023 r Nel

PABOYAS ITPOTPAMMA
(ID 654539)

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb)

115t ooyuarormxest 10 — 11 ximaccoB

IlepBoypanabck 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS
dbenepanibHON 00pa30BaTENbHONM MPOTPAaMMBbI CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraBineHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHoM crangapre COQO, denepanbHolt paboyedt nporpaMmoit 1o
ydeOHOMY mpenmeTy «Xumus» (06a30Bblii ypoBeHb) ¢ yuéroM Konnenuuu
IpenoAaBaHusl y4eOHOTO mpenMera «XUMHs» B 00pa30BaTeIbHBIX OpPraHU3alUAX
Poccuiickoit ~ ®denepanuy,  pealu3ylOmMX  OCHOBHbIE  00pa3oBaTelibHbBIC
NporpaMMbl, WU OCHOBHBIX TMOJIOXKEHUU «CTpareruu pa3BUTHUS BOCIUTAHHUS B
Poccuiickoit ®@enepaunu Ha nepuonx g0 2025 roma»  (PacmopsixeHue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.), a Taxke pabouell mporpamMmbl
BocriutaHust MAOY «JInnen Ne21».

OCHOBY MOAXOA0OB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K ONPENEIICHUIO
oOmielt crpateruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» i 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanpHbeie ToyioxkeHuss PI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
CoJlep KaHMs, pe3yJbTaTOB OOy4deHHss U TpeOOBaHUU K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, NOJIy4aeMoe BBITTYCKHUKaMU
o011eo0pa3oBaTelbHON OpraHU3alUy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpazoBaHHOCTH. OHO CHYXXKHUT 3aBEpUIAIONIUM OJTallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, NPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbI
YeJioBEeKa, a TakKe DSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY
3MI0POBBI0 M TPHUPOAHOW cpenme. PeammsyeTcss XuMudeckoe 0Opa3oBaHUE
oOyyJaromumxcsi Ha YPOBHE CpeHEero o0IIero o0pa3oBaHus CPeACTBAMH yYEOHOTO
npeaMera «XUMHUSD, COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpelnesieHbl B
nporpaMMme N0 XMMHUU € Y4€TOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eneldl M NPUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAET OCOOYyIO pOjb B
COBPEMEHHOW IMBMJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPYKAIOIIeM MHpPE KaKk O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, NX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIENCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHs cTaja
HEOTHhEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJla W >KM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3uJaTelbHasl, KAaK HayKa BBICOKMX TEXHOJOIMH HalpaBleHa Ha pEIICHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBUM C OOMIMMHU MHEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YUYEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO IMOATOTOBKY
oOydaronmxcs, HEOOXOOUMYK0 UM JJs  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYyMa, IPOJOJLKCHMUS
o0pa30BaHMsl B pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannveckas xumuss» U «OOmass U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIOYEHHEM 3HAHMH W3 OO0IIeld XUMHU) U
OpraHu4eckon XxuMuu. @OpMUPOBAHUE JAHHOU CUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra oOecleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHUS BCEro0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» cpopmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYEeHHI0 ydeOHOro marepuaja U OO0yCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMY4ecKol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHW, a TakX€ Ha YPOBHE CTEPEOXUMHYECKUX M  3BJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3ydYaeMblx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndeckod XUMHMM IIOJyYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKIuu.

[Ton HOBBIM yrjaoM 3peHUsi B IMpeaMeTre «XUMHs» 0a30BOr0 ypOBHS
paccMaTpWBaeTCs W3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKH MaTepuanl u (AaKTOJIOTHMUYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» OOYyYaIOIIMMCSl TPEAOCTaBIAECTCS BO3MOXKHOCTh OCO3HATH 3HAYEHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,
rIyoXke TMOHATh HMCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Enunas cucreMa 3HaHMI O BaKHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX U NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
IpYyTMMHM HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUUYECKOU
NESATEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXXEHHUS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ JUIsl MONOJHEHWsS 3HaHWM, pELIEHUs WHTEUIEKTyalbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YaIOMIMXCSd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocopckux uaed, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUNA MyTEM OSKCHEpPUMEHTa H
pEelIeHUs] MPOTUBOPEYMI MEXKIy HOBBIMH (DaKTaMM U  TEOPETUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnaHe pemeHus 3aad  BOCIHUTAHUSA, Pa3BUTHS M COLMAIU3ALMU
oOydJaronmxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS M TIOCTPOEHUS TpeAMeTa MpeayCcMaTpuBaioT (hopMHupoBaHHUE
YHUBEpPCAJbHBIX Yy4YeOHBIX JACHCTBMI, UMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, [OUCKa, aHaiu3a u
00paboTku MHpOPMALIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATEIbCKON AESTENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHusi, IPHU ONPEICICHUN
COJIep>KaTeJIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKOM HAyKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C



METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MIpeIMETa SIBISICTCS BITOJTHE ONTPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IICJIIMH HW3YYCHHS IpPEAMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTAaBJISIIONICH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX ISl NPUOOpETeHUs
YMEHUH OpPHUEHTHUPOBATHCS B MHPE BEIICCTB W XUMHUYCCKUX SIBICHHM,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHCBHOM JKU3HHU;

e Pa3BUTHE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM IpPaBUI
0e301acHOro OOpaIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTumMm, copepikaTelbHas XapaKTepUCTHKA IIeNiel U 3a/1a4 U3y4eHUs
IpeaIMeTa B IPOrpaMMe 10 XUMHH YyTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeronHs B
NpernojlaBaHuyl  XUMHH B OOJNbIlIed  CTENEeHH OTHAETCS  MPEeANOoYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOy4YeHUs, OPUCHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpraHu3aliy, BIaJCIOIIEro He
HAaObOpOM 3HaHWHM, a (YHKIMOHATHLHOW TPAMOTHOCTHIO, TO €CTh CHOCOOaMH U
YMEHUSMHA aKTUBHOTO TOJIyYCHHS 3HAHUM YW MPUMEHEHHS UX B PEAIbHOW JKU3HU
JUTSL peIIeHUs TPaKTUYECKUX 3a]1ay.

B CB3M C ATUM TIpH U3YYCHUH TIpeaIMeTa «XHUMHS» JTOMUHHUPYIOIICE
3Ha4YeHHE MPUOOPETAIOT TAKKE SN U 337291, KaK:

ajanTanys 00y4aromUXCs K YCIOBHSIM TUHAMUYHO Pa3BHBAIOMIETOCS MHUpAa,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITETLHOMY MPUHSATHIO TPAMOTHBIX
pelieHuil B KOHKPETHBIX KU3HCHHBIX CHUTYAIIUsAX, CBA3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHre y OOyYarOmUXCS  KJIIOYEBBIX HABBIKOB  (KJITHOYEBBIX
KOMITCTCHIIUI), WMEIOIINX YHUBEPCATHHOE 3HAYCHUE JUISl PA3JIHYHBIX BHUIOB
JESTEIIbHOCTH: PELIeHUs MpoOsieM, MOUCKa, aHaau3a U o0paboTku HHpopMalmu,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OIEHKU C MO3UIUI



HKOJIOTUYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTAaHU3M UYEJIOBEKA U IPUPOAHYIO CPEy;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YYarOIIMUXCs: CIIOCOOHOCTH CaMOCTOSTEIIBHO MMPUOOPETAaTh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(GhOpMHpPOBaHHE U PA3BUTHE Y 00YYAIONINXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJIFOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJICHUU XUMHUYECKOTO
DKCIIEPUMECHTA;

BOCIIUTAaHWE Yy oOOydJarommxcs YOSKIEHHOCTH B TyMaHUCTHYCCKOM
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOOJIeM
PaIlMOHANBHOTO MPUPOJIONIOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOIICHUS K TPHUPOJC W CBOEMY 3J0POBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOJMYYCHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHoM mmaHe cpemHero oO0mmiero oOpa3oBaHUS TMpPEaMET «XUMUSH
0a30BOTO YPOBHS BXOJUT B COCTaB MpeIMETHON o0jacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETED).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl M3YUYCHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocraBisieT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYyYEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKanuu opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEHIINX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHME C 00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHKE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKH psia. MeraH U 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuy 3aMeIlleHusT M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psll. DTUICH U NPOIUJIEH —
IPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllMU, OKHUCIECHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOyraguen-1,3: cTpoeHue, BakKHEWUIINE
XUMUYECKHE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TPOCTEHIIMNA TMpEeACTaBUTENh AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, TaJOr€HUPOBAHUS, THAPATALINH,
TOPEHMUSI), IOJTYyUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUsS U HUTPOBAHUS), NTOJyYEHUE U MPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUMH K
pa3IMyYHBIM KJIaccaM.

[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUU, KaTaTIUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHWE C O0Opa3lamMu IIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ  YIJIEBOJOPOAOB U
TaJIOT€HOMPON3BOAHBIX, MMPOBEICHNE MPAKTUYECKON PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranuieckue coeJuHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. [lelicTBHE MeTaHOJa U 3TaHOJIa Ha OPraHKU3M YeJIoBeKa.

MHOroaToMHbl€  CHOUPTBL. OTWIEHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MIEIIOYHBIMU
MeTaJlJlJaMH, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

@deHoJ: CTPOCHHE MOJEKYJbl, (HU3NYEeCKUe M XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue GpeHomna.

Anpnerunpl U kemouvl.  DOpMANBIAETHI, ALETAIBAEIHI:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (PU3MUeCKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponu3
cioxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom Meau(Il), okucnenne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHME TIJIIOKO3bl), HAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononornyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3MYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJus3,
KauyeCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M HUX IPEBPALLCHUN:
IPOBEICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJECHCTBUE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) m runpoxcugom menu(Il), B3ammopeicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IMPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WJIM TPOYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble Oopranuyeckue coeauHenus. dusnueckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, IHATYypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpPUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX NPEBPALLCHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalus OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHAS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHH —
MOJIMMEPHU3ALS U MOJTUKOHIEH AU

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M MUX NPEBPALLCHUM:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusannst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIMX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSATHH, SBISIOMIUXCS CHCTEMHBIMHU IS OTIACITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNOTE3a,
3aKOH, TEOPHs, aHAJIN3, CHHTE3, Kiaccu(ukaiys, MepuoIndHOCTh, HAOII0IeHNE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: MmaTepus, OdHEprus, Macca, aTroM, DJJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (PU3NUYECKUE BETUYNHBI U €UHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMaeMbl€, TOILUIMBO,
peCypChlI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMuyeckuii 3naeMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J10uKa. DHEPreTUYECKUe YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOJUYECKOTO 3aKOoHA U [lepuoamyeckoid cucTeMbl
xuMmudeckux sieMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIECTB IO TPYINaM H TEpUOaM.
3HaYeHUe MePUOANYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W MOJSpHAsl, MOHHAs, MeTajimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuenTtopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciienus. IoHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJEKYJPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4ECKUX COCIUHEHUN. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTuueckass CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANMX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHEHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunmun Jle [larense.

DnekTpoauTuueckas nuccounanusi. CuibHbIe U caadbie 2J1eKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MPEBPAILCHUMN:
neMoHcTpanus Tabiui «Ileproguyeckas cucrema XxuMudeckux siaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPENAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMeEHa),
MIPOBE/ICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiX (PaKTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HMCIIOIb30BAHUEM IOHSATHUSI «MAcCOBas
JIOJIs1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilosmoxxenue HemetaisioB B Ilepuoamueckon  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAJJIOB (TajoreHOB, CEPhl, a30Ta,
dochopa, yrimepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHne Ba)XHENIIMX HEMETAIUIOB U KX COEUHEHHM.



Meramnel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JIO0YEK
aToMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XHUMUYECKHE CBOMCTBA BaXKHEUIMX METAJUIOB (HATPHUM, KaJiui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OObmue crocoObl momyueHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY |
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMN «MeTayuibl ¥ CIUIaBbl», 0O0pas3lOB HEMETAIUIOB, pElICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJEHWEe M OIHMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA aTIOMUHUS C pacTBOpaMu
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xuMun B 0OecrieueHUM 3KOJIOTUYECKOM, SHEPTreTUUECKON U TMHUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
ya0OpeHwus.

XuMus W 3I0pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B OBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYEHUH OOmEed
HEOpraHu4ecKord xuMuu B 11 Kjlacce oCyIIeCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEPUOJANIYHOCTh, HAOIIOICHUE,
DKCIEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAeMbIC, TOTLIIMBO,
pecypchl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIICHHOCTh,  (hapMalleBTUUeCKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMETHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBEeTCTBHM € CHCTEMHO-IAEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCST POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4K1E MOTUBAIMU K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalolIUMXCsl PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMU UEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHHUTATEIbHOW [JEATEIbHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMU POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMAMM W TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIECcaM
CaMOMO3HAHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00yJaronmxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaAIOT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IeCTBE LIEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYaIOIIUMHUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKEHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUH;

yBaXEHUsI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTUKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYAallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHrs TpaBui Oe30macHoro oOpalleHHs C BellecTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBLHOCTH,

NOHUMAaHUSl LEHHOCTH TPAaBWJI HMHAMWBUAYAJIBHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TIOCTEACTBUNA W HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
JESTEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIbHON HAPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGeCcCHuil pa3IudHoOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJabTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIEC, KAK HCTOUYHUKY
CYIIIECTBOBAHMS )KU3HH Ha 3E€MIIE;

MOHMMAHUST TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIIbITa JEATEIBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHusT 00 OKPYKAroIeM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3AUUM: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37aHMHU HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy4yaeMble 3HAHUA JJI aHANIU3a U OOBSICHEHHs! SBJICHUN OKPY’KAIOIIEro MUpPa U
IPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus: mpoOsieM B PeabHBIX )KU3HEHHBIX CUTYAIINAX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON I€ATEIbHOCTH;

TOTOBHOCTHU U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XWUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax npodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYyUYaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karoluue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJO0B TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, Hay4dHbId (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleOBaHNEe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC y4eOHbIC NeWcTBUs (TO3HABaTEIbHbIC, KOMMYHHKATHUBHEBIEC,

PETYJISTUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M YHHBEPCAJIbHbIE y4eOHBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Y4eOHbIMU Mo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM W yCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMHUYECKUX PEaKIIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKLnii;

dbopMyTUpPOBAThH 1NN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  POBEICHUS
YUYCHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHpoBaTh
000011I€HHs Y BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISTh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a]ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAYYHO-
NONyJisIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsI, CIPAaBOYHBIE IOCOOuSs,
pecypebl HTEpHeTa), aHanmM3upoBaTh WH(POPMALMIO PA3IUYHBIX BUAOB U (PopM
MpEACTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTS;



(GbopMyIMpoBaTh 3aMpOChl U MPUMEHATh PA3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIBb30BaTh HAy4yHBIH A3BIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyIibl, a00OpeBUATYPbI, HOMEHKIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OsiajeHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (GOPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4U;

BBICTYIIaTh C TPE3CHTAIlMEel pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poekTa U (OPMYIUPOBATh BBHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHWS TMO3UIIUN B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATENIbHYIO
JeSITENIbHOCTh, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Ipe/jlaraéMblii aJrOpuT™M JAEUCTBUI TpHU
BBIMIOJJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJNyYeHHUS HOBBIX 3HAaHUH O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHajn3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TMO3HAHHUM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KYyJbTYyphl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl pEIeHHsI MPAKTUYECKUX 33124
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (dopmyiia (pa3BEpHyTass M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIMOHANbHAs TpyIIa,
paaukain, U30MepHrs, U30MEpbl, TOMOJIOTUYECKUI psAll, TOMOJIOTH, YTIJIE€BOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COECMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN AESITEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl  OpraHMYECKMX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHaBIUBATh MPHUHA]JICKHOCTh HM3yUYEHHBIX
OpraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOEHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (yriIeBOJOPOAbl, KHUCJIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IIO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alleTUJIEH,
STWJICHTJIMKOJIb, TIULEPUH, (EHON, (popmanblaerus, aueTaibIeru, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIO0TA, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJI0K03a,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWUIICH, AalEeTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OEH307, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUIUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIJI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOIYKTa
peakiMu 1O W3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUM (HaOJI0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/I0Ol U JTa0OpaTOpHBIM O0OpYAOBaHHMEM, a TaKXe MpaBUiia OOpallIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUH, NOJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BEIIECTB, JCHATypaIusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBUHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHEM, TWPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyYJIUPOBATH BHIBOIBI HA OCHOBE ATHX PE3YJIhTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XWMHUUYECKYIO
uHpOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBAa MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  JKOJOTHUECKH
1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXpaHEHHUsS] CBOETO 3JI0POBBSI M OKPY’KAIOMICH MPUPOTHON Cpebl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUs] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJA0OBHUIASIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa, POJA XHMHUU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOINEe TOHATUA (XMMHYECKUU 3JIEMEHT, aToM, M30ToN, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAsI CBSI3b
(KOBaJIeHTHas, MOHHAs, METATMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
BJICKTPOJUTHUYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YECHUN M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUYCCKON JESITEIILHOCTH YEJIOBEKa,;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATUA IPHU
ONKMCAHUH HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLCHU;

c(OpPMHPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY LIS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U IpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBSA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHasl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKHUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyIie
COEIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPHIBATh CMBICII IEPUOIUYECKOTO 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumuueckux snemeHToB JI. M. MeHnneneeBa, MCHOJIb3ysl MOHATHS «sS-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «9HEPreTUYECcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
1o nepuoaaM u rpymnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpeneena;

cOPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHME T€HETHUYECKOM CBSA3M MEXKIY HEOPraHWYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIUPOBATh XUMHUECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTEIEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKlH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIHMHA Pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YUUThIBas
YCJOBUS, IIPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;



c(OpPMUPOBAHHOCTh YMEHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM IYyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  PacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIHero Bo3aeiicTBus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYyYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, Macce WM OO0BEMY OJIHOTO M3 yYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKXKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIbITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH UM BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEeaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMaMm «Metamey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOrO HSKCIepuMeHTa B Qopme 3amucu
YpPaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIUpOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMAIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHHUKaIuu, UHTEpHET U IpyTrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  JKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBEICHUS B OBITY W TPYMOBOH NEITEIHHOCTH B IEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HAaBaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [I/JIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEJIOBEKa,

JUIS O0YYaIONIMXCS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX H  CJIA0OBUIANIMX OOYyYarONIMXCsS: YMEHHE HCIIOJIb30BaTh
penbedHO-ToUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ Kontpoabnbsie  IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI pecypenI
Paznen 1. Teopernueckue 0OCHOBBLI OPraHUYeCKON XMMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Htoro no paznemny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBoaOpOAbI — aJKaHbI 2
’ HenpenenbHble yrieBogopo/Ibl: aJIKEHBI, 6 1
ATKATUEHBI, aTKUHBI
2.3 ApoMaTn4ecKue yrieBo1oposl 2
54 [IpupoHbIE HCTOYHUKH YTJIEBOIOPOJIOB U 3 |
UX nepepadoTka
Hroro nio pazgeny 13
Pasnen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. . |
Crnosxubie 3¢upsl
3.3 VYrieBoanl 3 1




Uroro no pazgeny

13
Pa3nen 4. A3oTconepikaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTEIL. belkn 3
Hroro no pazgeny 3
Pa3znen S. BbicokoMoJIeKyJIsIpHbIE COeINHEHU S
5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2
Htoro no paznemny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne ni/mt P Kourposbnbie IIpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3neu 1. Teopernueckue 0CHOBBI XMMHMH
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB /1. 1. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 Metanmst 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX )
’ BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer opraHn4eckon XUMuH, €€
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX

coenquHeHuil A. M. BytnepoBa, €€ 0OCHOBHbIE

ITOJIOKCHHUA

[IpencraBnenue o KiacCUPUKALAHA
opraHnueckux Bemects. Homenknarypa

(cucremaTuyeckasi) ¥ TpPUBHAIbHBIC Ha3BAHUS

OpTraHN4Y€CKUX BCIICCTB

AnkaHbl: coCTaB U CTPOCHUC,
TOMOJIOTUYECKHUI paa

Meran u 3TaH — OpocTenime
MIPEACTaBUTENM AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUIIeH U MPOMUJICH — HpOCTCﬁHIHC
MMPEACTAaBUTECIIN AJIKCHOB

[IpakTuueckas pabora Ne 1. «Ilomyuenue
JTUJIEHA U U3yYCHHE €r0 CBOMCTBY

Ankanuensl. bytaauen-1,3 u
meTminOytaauen-1,3. [lonydenue
CHHTETUYECKOTO KayuyKa U Pe3UHBI




AJIKMHBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTUYECKHH psijl. ALIETUIICH —
MPOCTEUILNN MPEICTABUTEIb ATIKUHOB

1 Brruncnenus no ypaBHEHUIO XUMHUECKOM
peaxkuuu

12 Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh
apeHoB

13 I'enernueckas cBsA3b yIiIeBOAOPO/IOB,
MPUHAJISKANTUX K PA3IMYHBIM KJlaccaM
[TpupoaHbIE HCTOYHUKH YTIIEBOIOPOAOB:

14 MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu
[IpupoHbIE ICTOYHUKH YTJIEBOIOPOIOB:

15 MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu

16 KoHnTponpHas pabora mo pasaeny
«YTIeBogopoas»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHo. BoropoaHas cBs3b

13 MHOroaroMHbl€ CHUPTHI: ITUICHTIUKOIb 1
TIIALIEPUH

19 ®DeHout: CTPOCHUE MOJIEKYJTBI, PU3NYECKHe U
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

20 Anpaeruzpl: opMaIbAETUI U alleTabICTH/I.
AneToH

)1 O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
KHUCITIOTHI: MypaBbUHAS M YKCYCHAsI

22 [TpakTuueckast padborta Ne 2. «CBoiicTBa




pacTBopa YKCyCHOM KHCIIOTBI»

CTeapI/IHOBaSI n OJICMHOBAas KHMCJIOTHhI, KaK

23 MIPEJICTAaBUTENIN BBICIINX KaPOOHOBBIX KHCIOT

24 Mpbi1a Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHUE
CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE

25 KapOOHOBBIX KUCIIOT. [ HAPOIN3 CIIOKHBIX
3upoB

26 Kupsl: runponus, npuMeHeHue,
Ouosoruueckas poib KHUPOB
YTrneBoasl: cocTaB, KilacCH(pHUKAIIS.

27 Baxueiime npeacraBuTeNu: rir0K03a,
dpykTo3a, caxaposa

)% Kpaxman u nemiroio3a Kak mpupoIHbie
MOJIMMEPHI
KonTponbhas pabota no paszueny

29 «Kucnopoaconepxaine opraHuuecKue
COETMHEHUS

30 AMWHBI: METHJIAMUH W aHWJIUH
AMUHOKHUCIOTH Kak aM(pOTepHbIe

31 OpTraHUYECKUE COSAMHEHUS, UX
Ouonorudeckoe 3HadeHue. [lentuabl

1 benku kak mpupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

13 OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJICKYJIIPHBIX COEIMHEHUN

34 OcHOBHBIE METO/bI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COG)II/IHCHI/If/'I.




’ HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3akoH u Ilepuoauueckas
crucTemMa XuMU4yecKkux 3iemeHToB /1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHUYECKHUX AJIIEMEHTOB M UX COCTMHECHHH 10
rpynmnam 4 rnepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneesa B
Pa3BUTHU HAYKH

Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€
BUAbBI; MEXaHU3MbI 06pa3OBaHI/I$I KOB&J’IGHTHOfI
cBs3u. BogopoaHas cBsi3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHe O AUCTIEPCHBIX cUCTeMax. VIcTHHHBIC

" KOJUJIOMJHBIC PACTBOPHI. MaccoBas mois
BCIIICCTBA B paCTBOPC




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX CoeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, Pa3JINYHbBIX
KJIaCCOB

Knaccudukanuss XuMuuecKux peakifii B
HEOPraHWYECKON U OPraHUYECKON XUMUH.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIIUSIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUECKOE paBHOBECHE

[Tpaktudeckas padora Ne 1. « Bnusitaue

pa3anyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DneKTpoauTHYecKas auccoruanus. [lonstue o
BOZIOpOAHOM Toka3zatene (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpPTaHMYECKUX M HEOPTaHMUECKUX BEIIECTB

12

OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.
[TonsiTHE 006 371€KTpOIM3€e pacIiaBOB U
pacTBOPOB coJie

13

14

KonTponbnas pabota mo paszueny
«TeopeTndeckre OCHOBbI XUMUW»

Merannsl, ux nonoxenue B [lepuoanueckoit
CUCTeMe XUMHYecKuX dneMeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OO1ue pu3nYecKue CBOMCTBA
METaJUIOB




CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT

15 HaIPSHKEHUN METaJIOB
XHUMHYeCKHe CBOMCTBA BaXKHEHIIINX METAJIJIOB

16 (HaTpUid, KM, KaJIbIIUA, MarHuu,
ATIOMUHHK) U UX COCTMHEHUN

17 XUMUYECKUE CBOMCTBA XPOMa, MEAU U UX
COCIUHCHHI

13 XUMHYeCKHE CBOMCTBA IIMHKA, JKeae3a U UX
COCIUHCHHI
[TpakTueckast pabota Ne 2. "Pemienue

19 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«MeTtamsi»"
Hewmerannsl, ux nonoxenue B [leprnoanueckoin

20 CHCTEME XMMHYECKHUX d1eMeHToB J]. W.
MeHeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
du3nyeckue CBONCTBA HEMETAILIIOB.

21 AnoTponusi HEeMETauIoB (Ha IpUMeEpe
KHCIJIOPO/Jia, cepbl, hocdopa u yriepoia)

2 XHUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COeTMHEHUN

3 XuMHYecKue CBOMCTBA a30Ta, pocodpa u ux
COE€IUHEHMUI

24 XHUMHUYECKUE CBOMCTBA yTIIepo1a, KPEMHUS U
UX COeIUHEHUN

)5 [IpuMeHeHne BaXXHENIIMX HEMETAJUIOB U UX
COEeTMHEHNN

26 O0o001IeHNEe U CHCTEMAaTH3alHs 3HAHUH 110

TeMe «HeMmeTanneDy. BerauciaeHus mo




YPaBHEHUSAM XMMHYECKHUX PEAKLUN U
TEPMOXUMHYECKHUE PACUETHI

[Tpaktrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1
"Hemeramnsr"»

73 KonTpomnpHas padorta o Temam «MeTamibh u |
«HemeTamb

79 Heoprannueckue u opraHU4ecKue KUCIOTHI. |
Heoprannueckue u opraHn4eckue OCHOBAHHS
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHuYecKHue coeAHeHus. I eHeTnueckas |
CBSI3b HEOPTaHUYECKHUX U OPraHUYECKUX
BCIICCTB
Ponp xuMmuu B o0ecrieueHuN SKOI0THYECKOH,

31 SHEPreTHYCCKOM M MUIEBON OE30M1aCHOCTH, 1
Pa3BUTHHU MEIUITUHBI
[IpencraBienust 06 0OIMMX HAYIHBIX

32 MPUHIMUIIAX POMBIIIEHHOTO OJIYy4eHUS 1
BaXKHCHIIINX BEIICCTB

33 UYenoBek B MUPE BEILLIECTB U MaTEPHAJIOB 1

34 XuMHA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 xkmace/ I'a6puensa O.C., OOmecTBO ¢ OrpaHudeHHON
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe ob1iecTBo «M31arenbcTBO
«IIpocBerienue»

* Xumus, 11 xmace/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUICHHOMN
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe o01iectBo «M31arenbcTBO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI IS YUUTEJA
MeTonunueckoe mocooue Jist yYuTelNsl K 3aBepIUIEHHON MPeIMETHOM
munun yue6nukoB O. C. 'abpuensna u ap. «Xumus. 10 kimacey, «Xumus. 11

Kkyaccy : yrry6:. ypoenb / O. C. IN'abpuensn, U. I'. Octpoymos, C. A. Cnaakos.

— M. : IIpocsemienne, 2020. — 112 c. — ISBN 978-5-09-076105-5.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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