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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma o XUMHHM Ha YpPOBHE CpelHEero oomiero oOpa3zoBaHMs pa3paboTaHa Ha
ocHoBe DeaepasibHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUW K pe3ylbTaTaM OCBOCHHs ¢eaepalibHONM 00pa3oBaTebHON
nporpamMmbl  cpeaHero obmero ooOpazoBanusi (DOII COO), mnpencraBieHHBIX B
®denepanibHOM TOCyAapCcTBEHHOM oOpa3oBatesnbHOM cTangapte COO, ¢ yuérom Konuenuuu
npenojaBaHusl y4eOHOro TmpeaMera «XUMHS» B 00pa30BaTENbHBIX OpPTaHU3ALUAX
Poccuiickoit @eneparuu, peanu3ylOIIMX OCHOBHbIE 00pa3oBaTENbHBIE MPOTPAMMEI, U
OCHOBHBIX MOJOXeHnui «CTparerun pa3Butus BocnuTanusa B Poccuiickoit denepanuu Ha
nepuon a0 2025 rona» (Pacnopsbxkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3pabOTKE MpOrpaMMbl MO XHMHUH, K OIPEACIICHUIO OOIIei
CTpaTreruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHS OOYYaIOIIUXCS CPEJACTBAMU Y4EOHOTO
npeamera «Xumus» st 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABWIIM KOHIENTYalIbHbIE
nonoxenuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH, COAEpIKaHUS, PE3YJIbTATOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BHIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHME, IOIY4aeMOE€ BBITYCKHUKaMU 0011e00pa30oBaTesIbHOIM
OpraHu3alliM, SBISIETCS HEOThEMJIEMON YacTbl0 HUX 0O0pa30BaHHOCTU. OHO CIy)KUT
3aBEPIIAIOIIMM JTAallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYIIMX LIEJIOCTHOW CHCTEME XMMHYECKOro oOpa3oBaHHs. DTHU
IIEHHOCTH KAacaloTCsi TO3HAHUS 3aKOHOB MPUPOIbI, (POPMUPOBAHUS MHPOBO33PEHUS U
oO1Iel KyJlbTypbl YEJIOBEKA, a TAKXKE SKOJIOTMYeCKH 00OCHOBAHHOTO OTHOLIEHHS K CBOEMY
3I0pOBBIO U NPHUPOAHOU cpere. Peannsyercss xumMmuueckoe o0pa3oBaHUe 00ydYaroIUXCs Ha
YpPOBHE cpeaHero oOiiero oOpa3oBaHUsA CPEACTBAMU Y4YEOHOTO MpeaMera «XUuMUs,
COJIEpKaHUE M TOCTPOEHUE KOTOPOTO ONPEIEIECHBI B MPOrpaMME 0 XUMHHU C YYETOM
crenudUK HayKd XUMHH, €€ 3HaUYeHUS B MO3HAHWM TPUPOJBI U B MAaTEPUATHHOU >KU3HU
oOmiecTBa, a Takke C Yy4€ToM OOMMX Meaedl M NPHUHLMUIIOB, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CcpeaHero oOmiero ooOpasoBaHusi B Poccuiickoii
denepanum.

XuMHUsL Kak DJJIEMEHT CHCTEMbl ECTECTBEHHBIX HAayK HWIpaeT o0co0yl pojib B
COBPEMEHHOW IMBWIM3AIMK, B CO3JaHUM HOBOM 0a3bl MaTepuanbHOM KynbTypbl. OHa
BHOCUT CBOM BKJIaJl B (QOPMUPOBAHUE PALMOHAIBHOIO HAYYHOI'O MBIIIJICHUS, B CO3[JaHUE
L[EJIOCTHOTO MPEJCTaBIEHUS 00 OKpPYKAIOIIEM MHUPE Kak O €AMHCTBE MPUPOJbI U YEIOBEKA,
KoTopoe (QopMupyercs B XHMHM Ha OCHOBE ITOHMMAaHUSI BEIIECTBEHHOIO COCTaBa
OKPYAIOILEr0 MUPa, OCO3HAHUS B3aUMOCBSI3H MEKy CTPOEHUEM BELIECTB, UX CBOWCTBAMU
¥ BO3MOXXHBIMH 00J1aCTSIMU IPUMECHECHHUS.

TecHo B3aUMOJEHCTBYST C JAPYIMMH €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YaCThIO MUPOBOM KYJIBTYPbl, HEOOXOAUMBIM YCIOBUEM YCIEUIHOTO TpyAa U
KU3HH Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3MJaTebHas, Kak
HayKa BBICOKHX TE€XHOJIOTWI HaIlpaBjeHa Ha PEIICHUE TJIOOATBHBIX MPOOJIEM YCTOHIMBOTO
pPa3BUTUSL YEJIOBEUYECTBA — CBIPbEBOM, DHEPr€TUYECKOW, IMUIIEBOM, 3KOJIOTHYECKOU
0€30MacHOCTH U OXPaHbI 30POBBSI.



B cooTBeTcTBHM C OOIMIMMH LENSIMUA U MPUHIUIAMH CPEIHEro oOIiero oOpa3zoBaHUs
comepxkanue mnpenmera «Xumus» (10—11 xkmaccel, 0a30BbII  ypOBEHb W3YUYEHUS)
OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY O0O0Yy4YaroIIMXCs,
HEOOXOUMYI0O UM JUIsi BBIPAOOTKM MHPOBO33PEHUECKHMX OPHUEHTHPOB, YCIEUIHOTO
BKJIFOUEHHSI B JKM3Hb COLIMYMA, MPOJOJDKEHHsS] 00pa30BaHUsS B PA3IMYHBIX OOJACTAX, HE
CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBisOIKUMH MIpeaMeTa «XUMHUsD SABISAIOTCS 0a30Bble Kypchl — «Opranuyeckas
xumus» U «O0mas ¥ HeopraHuyeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp KaHUs
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CHUCTeMa 3HAHUW M0 HEOPTaHUYECKON XUMHH
(c BKJIIOUEHHMEM 3HAHUN M3 OOl XWMHUHU) U OpraHuyeckorl xumuu. DopMupoBaHUE
JAHHOM CHUCTEMBbl 3HAaHUW MNpPU M3YYEHUU MpeaMeTa O00ecneyruBaeT BO3MOXKHOCTh
pPacCMOTPEHHSI BCEr0 MHOTOOOpa3usi BEIIECTB HAa OCHOBE OOIIMX MOHITHH, 3aKOHOB H
TEOPUN XUMUH.

CtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckas XUMHs» CPOPMHUPOBAHA B MPOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOIO
MOAX0JIa K U3yUYEHUIO0 Y4eOHOro Marepuaia U oOyCJIOBJI€HA UCTOPUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUW Ha ONPEACIEHHBIX TEOPETHUYECKUX YpOBHAX. Tak, B Kypce
OpraHUYECKON XUMHH BEIIECTBA PACCMATpPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOpUH
CTPOCHHUSI OpPraHWYECKUX COCIWHEHHUI, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKUX H
AJIIEKTPOHHBIX MPEACTABICHUA O CTpOeHHMH BemecTB. CBeneHus o0 M3y4aeMblX B Kypce
BEILIECTBAX JAIOTCS B PA3BUTUU — OT YIIIEBOAOPOIOB JI0 CI0KHBIX OMOJIOTMYECKHA aKTUBHBIX
coeluHEeHM. B Kypce opraHudeckol XMMHH MOJYYarOT pa3BUTHE CHOPMUPOBAHHBIE Ha
YPOBHE OCHOBHOI'O OOLIET0 00pa30BaHUs NEPBOHAYAIBHBIE MIPEICTABICHHUS O XUMUYECKOU
CBA3M, KJIacCU(UKAILMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMICTB BEUIECTB OT UX
CTPOEHHUSA, 0 XUMHUYECKON PEaKLUH.

[Tox HOBBIM yIJIOM 3peHHs B MpeAMeETe «XUMUs» 0a30BOr0 YpPOBHS pacCMaTpHUBAECTCS
M3Y4YCHHBI HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS TEOPETHUECKH MaTepuan u
(aKTOJOTUYECKHE CBEICHMSI O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O01as 1 HeopraHmdeckasi XuMHush» 00ydaroIIMMCs MPEAOCTABISIETCS BO3MOKHOCTD
OCO3HaTh 3HaYEHUE MEPUOJINYECKOT0 3aKOHA C OOLIETEOPETUYECKUX U METOI0JIOTHYECKUX
MO3UIIUNA, TIy0Xe TMOHATh MCTOPUYECKOE H3MEHEHHE (QYHKIMA 3TOr0 3aKOoHa — OT
000011ar01IIeH 10 0OBSICHSIOIICH M IPOTrHO3UPYIOIICH.

Enunnas cucrema 3HaHUN O BOKHEUIIIMX BENIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX
U TPUMEHEHUH, a TaKKE€ O XUMHUUYECKUX PEaKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
MpOTEKaHUs JonojHgeTca B Kypcax 10 um 11 kmaccoB »ieMEHTaMHM COAEpKaHMUS,
UMEIOIIUMH KYJIBTYPOJIOTHUECKUI U TIPUKIATHOW XapakTep. DTU 3HAHUSA CIOCOOCTBYIOT
MMOHMMAHUIO B3aWMOCBSI3M XHUMHHM C JPYTMMH HayKaMH, PacKpbIBalOT €€ poib B
MO3HABATEJIbHOM M TMPaKTUYECKOW NESITEeIbHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCIHMTAHHIO
YBaXEHUSI K IMpOIECCYy TBOPUECTBA B 00JIACTU TEOPUM U TNPAKTUUYECKUX TPHUIIOKEHUN
XUMUHU, TIOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO Y TUYHOCTHO 3HAYHNMBIX
mpoOJemMax, CBSI3aHHBIX ¢ XUMHUEH, KPUTHUYECKH OCMBICIHBATh MH(GOPMAITUIO U TIPUMEHSTh
e€ s TONOJHEHUsS 3HAHWM, PEHICHUS MHTEJUIEKTyIbHBIX M 3KCIEPUMEHTAIbHBIX
HCCJIEIOBATENbCKUX 3aa4. B 1enomM copepxanue yueOHOTO mpeaMera « XUMHUsD TaHHOTO



YpOBHS  HM3yuY€HUsT  OpPHUEHTHpPOBaHO  Ha  (opMupoBaHHE y  OOydYarOmIUXCS
MHUPOBO33PEHYECKOM OCHOBBI Ui TIOHMMaHus (PWIOCOPCKUX MAEH, TaKUX Kak:
MaTepUaIIbHOE E€IMHCTBO HEOPraHMYECKOr0 M OPraHMYeCKOro Mupa, OOYCIOBIEHHOCTh
CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM, IMO3HABAEMOCTh MPUPOJHBIX SIBICHHUHN MyTEM
AKCIIEPUMEHTA U PEIICHUs MPOTUBOPEUUH MEXKIy HOBBIMH (haKTaMU U TEOPETHUECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH HKOJOTHYECKUX MPOOJEM, a TaKkKe
po0seM cOEpeKEeHNs SHEPreTHUECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX TEXHOJIOTMHI U
MaTepHaoB.

B muane pemeHus 3aad4 BOCHHUTAHUS, PAa3BUTHS M COLMAIIM3AIMU OOYyYarOIIUXCS
MPUHATHIC TPOTPaMMOM MO XUMHUHU MOAXOAbl K OMPECIICHUIO COJICPKAHUS U MOCTPOCHUS
npeaMera MpeaycCMaTpUBAlOT (POPMHUPOBAHME YHUBEPCAIBHBIX Yy4YeOHBIX JEHCTBUIA,
UMEIoIMX 0a30BO€ 3HAUYCHHE JUIS PA3IMYHBIX BUAOB JESATEIBHOCTH: PEUICHHs MpoOieMm,
MOMCKa, aHan3a U oOpaboTKM HH(pOpMAIUU, HEOOXOIUMBIX Jis MPUOOPETCHUSI OMbITA
MPAKTUYECKOM M UCCIEHOBATEIbCKOM JAESATEIbHOCTH, 3aHMMAIONIEH Ba)XHOE MECTO B
MMO3HAHUU XUMHUHU.

B npakTuke npenogaBaHusl XMMUU KaK HAa YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHus,
TaKk U Ha YPOBHE CpeJHEero oOmiero oOpa3oBaHUs, MPHU OINPEAEICHUH COAEpKATeIbHOU
XapaKTEPUCTHKHU LIEJIE U3y4YeHUS MPEIMETa HAMPABICHUEM MIEPBOCTEIIEHHON 3HAYMMOCTH
TPAJAUIIMOHHO TIpU3HaETCa (QOPMUPOBAHME OCHOB XHWMHUYECKOM HAyKM Kak o00JiacTu
COBPEMEHHOT'O €CTECTBO3HAHMS, TPAKTUYECKON JNEATEITbHOCTH YEJIOBEKa U KaK OJHOIO M3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METOOWYECKOW TOYKHM 3pPEHHsS TAaKOM MOAXOI K
ONPENIECIICHUIO LIETIEH N3YUEHHUS] IPEIMETA SIBJIIETCS BIIOJHE OMPABIAHHBIM.

CornacHo JaHHOUM TOYKE 3pEHUS ITIaBHBIMU LEISIMHU U3YUYEHHUS NTpeaMeTa « XUMUs» Ha
6a3oBom ypoBHe (10 =11 ki1.) SBISAIOTCS:

e (dopMHUpPOBAaHHE CHCTEMbl XMMHYECKHMX 3HAHMH KaK BaKHEHIIIEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KapTUHbI MHpa, B OCHOBE KOTOPOW JIeKaT KIIOUYEBbIC
NMoHATHS, (yHAAMEHTAJIbHbIC 3aKOHBI U TECOPUM XUMHHU, OCBOCHHUE SI3bIKa HAYKH,
YCBOEHUE W MOHUMAHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOIO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBIICHHS;

e (opMupoBaHuE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX TTO3HAHUS BEIIECTB
M XUMHYECKUX  peakluii, HEoOXOAUMBIX  IJisi  NpUOOpETEeHUs  YMEHUU
OPUEHTUPOBATHCA B MUPE BEIIECTB U XUMUUECKUX SIBJICHUN, UMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHH M CIOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAONIOJCHHEM H
OOBSCHEHHEM XWUMHUYECKOTO HKCIIEPUMEHTa, COOJIOJICHUEM TMpaBui 0€30MacHOTO
oOpallleHUsI C BEIIECTBAMM.

Hapsiny ¢ aTuMm, copepxaTenbHas XapaKTepUCTUKa 1eJIel U 3a/1a4 U3y4YeHus peaMeTa
B IpOrpaMMe IO XHMHUHU YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU
NPUOPUTETAMU B CHUCTEME cpelnHero obmero obpasoBanus. CerofHss B MpenojaBaHUU
XUMUU B OOJNbIIEH CTENeHW OTHAETCA TPEANOYTCHUE TMPAKTUUECKOW KOMIIOHEHTE
coJiep KaHus oOy4deHus, OpUEHTHUPOBAHHOM Ha MOATOTOBKY BBIITYCKHHUKA
o0111e00pa3oBaTeIbHOM  OpraHu3alliy,  BIIAJICIONIET0O HE  HA0OpOM  3HaHWM, a



(GYHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHUSIMU aKTUBHOTO TMOJIyYEHHUS
3HAaHUU U IPUMEHEHUS X B PEAbHOM KU3HU JJIS PEIIEHUS MPAKTUYECKUX 3a/1a4.

B cBsf3u ¢ 9TUM mpH U3yYeHUH IMpenMmeTa «XHUMHS» JOMUHUpYIOIIEEe 3HAueHUE
npruoOpPETAIOT TaKKe LEeNIU U 3a/1a4H, KakK:

amanTtanusg OOydyalomMXCs K YCJIOBUSIM JMHAMHYHO DPAa3BHBAIOIIETOCS MHpa,
dbopMUpOBaHUE HWHTEIJICKTYyalbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
’KMU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIECTBAMU M UX IMPUMEHEHHEM;

¢opmupoBaHre y O0YyYaromUXCS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIECTEHLUH),
UMEIOINX YHUBEPCATbHOE 3HAUEHUE I PA3IUYHbIX BHJIOB ACSITEIBHOCTU: PEIICHHUS
npo0JieM, TIOKUCKa, aHanu3a U 00paboTku MH(POPMALIUK, HEOOXOAUMBIX ISl TPUOOPETECHUS
OTIbITA JIEATEIBHOCTH, KOTOPas 3aHUMAaeT BaXHOE MECTO B MO3HAHUHU XMMUH, a TAKXKe IS
OLIEHKM C TIO3ULUH HKOJIOTUYECKOH OE€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U
XUMHUYECKUX MPOILIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJHYIO CpEay;

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTyaJlbHBIX W TBOPYECKUX
CIIOCOOHOCTEN 00YyYaroIUXCs: CIOCOOHOCTH CAMOCTOSITEIBHO MPUOOPETaTh HOBBIE 3HAHUS
[0 XUMUU B COOTBETCTBUU C JKU3HEHHBIMH NOTPEOHOCTSIMH, UCIOJIb30BaTh COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJOIMM JJIsl MOMCKAa M aHaiu3a y4yeOHOW M Hay4HO-TOIMYJISIPHOM
MH(pOpMalLlUU XUMUYECKOTO COACPKAHMS;

dopMupoBaHre ¥ pPa3BUTHE y OOYYAIOMIMUXCS AaCCOIMATUBHOTO M JIOTHYECKOTO
MBIIUICHHSI, HAOIIOATENBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, IMpH IUIAHUPOBAHMM M TNPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCTIHTAaHUE y OOydaronmxcs yOeKIEHHOCTH B T'yMaHHCTUYECKOW HAIMpPaBIICHHOCTH
XUMHHA, €€ BaXHOW POIM B PEHICHUH TJI00ANBHBIX MPOOJIEM  PalMOHAIBHOTO
MIPUPOIOTIONB30BAHUS, TTOTIOTHEHHSI YHEPTETUUECKUX PECYPCOB M COXPAHEHHUS TPUPOTHOTO
paBHOBECHsSI, OCO3HAHUS HEOOXOIUMOCTH OEpEex]HOr0 OTHOIIEHHSI K MPUPOAE U CBOEMY
3JI0POBBIO, @ TaK)Ke IMPUOOPETEHHs ONbITa HCIIOJIb30BAHUS TOJTYYEHHBIX 3HAHUN Jis
MPUHITHS TPAMOTHBIX PEIICHUI B CUTYaIIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yueOHOM muiane cpeaHero oOmiero oOpa3oBaHus MpeAMET «XUMHUSD» 0a30BOro
YPOBHS BXOJUT B COCTaB NpeaMETHON 001acTu «EcTecTBEeHHO-HAayUHbIE IPEAMETHI.

OO6miee YMCIO YacoB, OTBEACHHBIX [JII M3YyYCHUS XUMHUU, Ha 0a30BOM YpOBHE
cpeaHero oo1mero oopasoBanms, coctaBiasier 68 dacos: B 10 kmacce — 34 gaca (1 gac B
Henento), B 11 kimacce — 34 yaca (1 4ac B Hefento).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPITAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHUHU

[Ipeamer opraHmdeckoil XMMHM: €€ BO3HMKHOBEHHUE, Pa3BUTHE M 3HAYCHHUE B IIOJYYEHHUH HOBBIX
BEILIECTB U MarepualioB. Teopusi CTpoeHUs OpraHMYecKkux coenuHeHuid A. M. BytiepoBa, €€ OCHOBHBIE
nojoxenus. CTpyKTypHbIe (OPMYIIBI OPraHUYECKUX BemecTB. ['oMoorus, n3oMepus. X UMUYECKas CBS3b B
OpPraHMYECKUX COCIUHEHUSIX — OAMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBinenne o KiIaccuPUKAMU OpraHUYECKUX BemlecTB. HomeHknarypa oOpraHuyeckux
COCIMHEHUIN (CUCTeMaTHyecKas) M TPHUBUAIbHBIC Ha3BaHUS BAXKHEUIIMX MpEJCTaBUTENIEH KJIaccoB
OpraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl U3YUEHUS BELIECTB U MX INPEBPALLEHUI: 03HAKOMJIEHHE C o0pa3namu
OpraHMYECKUX BELIECTB U MaTepuajgaMu Ha UX OCHOBE, MOJAEIIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEILECTB,
HAOO/IEHUE M OIMHUCaHHE JIEMOHCTPAI[MOHHBIX OIMBITOB MO MPEBPAIICHHIO OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuu (IJ1aBJIeHUE, OOYTIIMBAaHUE U TOPCHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHUE, TOMOJOTUYECKUI psAl. MeTaH U 3TaH — MNPOCTEHIINE MPEACTABUTENH
aJIKaHOB: (PU3MUECKHUE M XMMHUUYECKHUE CBOMCTBA (PEaKkIMU 3aMEIEHUS U TOPEHHUs), HAaXOXKACHHUE B MIPUPOJIE,
[OJIy4Y€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHH psia. OTWIEH M MNpPONWIeH — mpocTeiliue
MPEJICTABUTENN ATKEHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakluu THIPUPOBAHUS, TaJIOT€HUPOBAHMUS,
TUApaTaliK, OKUCICHUS U TIOJMMEPU3allin ), OTy4eHHEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MetwnOyragueH-1,3: cTpoeHHe, BaKHEWIINE XMMHYECKHE CBOWCTBA
(peakuus nonumepusanun). [lomyuyenne CMHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTHYECKHH psia. ALETWIEH — MpOoCTeHIInit
IpEeCTaBUTEINb AIKMHOB: COCTaB, CTPOEHUE, PU3NUECKUE M XUMUUECKHE CBOMCTBA (PeaKkLUu THAPUPOBAHMS,
raJloreHUpOBaHUs, TUAPATALlUH, TOPEHNUS ), TOJTydeHHE U IPUMEHEHHE.

Apensl. beH3oun: coctas, cTpoeHue, pU3NUECKHE U XUMUYECKHE CBOMCTBA (peaKlMyU TajJOreHUPOBaHUs
U HUTPOBaHUS), IMOJIyu€eHHWE U TpuMeHeHue. Tonyon: cocmas, cmpoeHue, ¢husuyeckue u Xumuueckue
ceolicmea (peakyuu 2anio2eHuposanus U HUMpo8auus), noxyuenue u npumererue. TOKCHUYHOCTb apEHOB.
['eHeTnyeckas CBSA3b MEXAY YIVIEBOJAOPOIaMH, IPUHALIEKAIMMHU K Pa3IMYHbIM KJlaccaM.

[TpuponHble UCTOUHUKH yTIeBOAOPOAOB. [Ipuponnblil ra3 u nonmytHsle HeQTsAHbIE ra3pl. HedTh u €€
npoucxoxjaenre. CrnocoObl nepepaboTKu HEPTH: NMEpEeroHkKa, KPeKUHI (TEepMUYECKHM, KaTalIUTUYECKUH),
nupoinu3. [IponykTsl nepepaboTki HeTH, UX IPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIN yroib
U TIPOJYKTHI €r0 MepepadboTKy.

OKCepUMEHTAJIbHBIE METO/Ibl U3YUEHUsS BELIECTB U MX MPEBpAIlEHUI: 03HAaKOMJIEHHE C o0pa3lamu
IlacTMacc, KaydyykoB U pe3uHbl, koiviekuuu «Hedpte» u  «Yromap», MOIETMPOBAHUE MOJEKYI
YIJIEBOAOPOAOB U TaJIOr€HONPOU3BOJIHBIX, MPOBEICHUE NPAKTUUYECKOM pabOThl: MOJIYYEHHE OSTHIIEHA U
W3YYEHHUE €T0 CBOWCTB.

Pacuérnrle 3amaun.

Bbruncnenuss mo ypaBHEHMIO XMMMUYECKOH peakiuu (Macchl, 00bEéMa, KOJIMYECTBAa HCXOTHOTO

BEIIECTBA WJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHNs

[IpenenbHble OHOATOMHBIE CHUPTHL. METaHON M 3TaHOJ: CTpOeHHE, (PU3UYECKHEe M XUMHYECKHE
CBOMCTBA (peakiy ¢ aKTUBHBIMU METaJlIaMH, TaJIOr€HOBOAOPOAaMH, TOPEHUE), TpUMeHeHne. Bogopogasie
CBSI3M MEXAY MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOIA U ATaHOJIa Ha OPTraHU3M Y€JI0BEKa.



MHoroaromMHble CHHUPTHL. DTHIEHTJIMKOIb W TJMIEPUH: CTPOCHHE, (PU3MUECKHE U XUMHYECKHE
CBOICTBa (B3aMMOJIEHCTBHE CO WICTOYHBIMH MeETa/llaMH, KadeCTBCHHAs peaklus Ha MHOTOATOMHBIE
cnupThl). JlelicTBUE HA OpraHu3M uenoBeka. [IpuMeHeHne riunepyrHa U TUIISHTJIUKOIIS.

®deHos1: CTpOeHWE MOJEKYNIbl, (U3NYECKUE ¢ XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (eHoIa.
[Tpumenenue denona.

Anprerunpl U Kemousvl. DopManbAeTHA, AUETAIBACTHI: CTPOCHHE, (U3NYECKUE M XUMHUYCCKHUE
CBOWCTBA (PEaKIIMK OKHCIICHHUS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKLIUH ), IOJTYYECHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAsA U YKCYCHas KUCJIOTBI: CTPOEHHE,
dusznyeckue U XUMHUYECKHE CBOMCTBa (CBOICTBa, oOIIMe AJis Kiacca KUCIOT, peakuus 3TepuuKaiun),
nojy4yeHue U npumeHenue. CteapuHOBas M OJIEMHOBASI KMCIOTHI KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX
KUCJIOT. MblJIa KaKk COJIM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE JCHCTBUE.

CrnoxHble >(QUpbl KaK MPOU3BOJHBIE KApOOHOBBIX KHCIOT. ['MAposn3 CloXHBIX 3QupoB. Kupbl
['unponus sxxupos. [Ipumenenue xupoB. buonornyeckas poyb KUPOB.

VYrneBoasl: cocTaB, KiaccM(UKalUs YriaeBoAOB (MOHO-, JH- MW Mojaucaxapuisl). [mroxoza —
NPOCTEHIINKA MOHOCaxXapuJ: OCOOCHHOCTH CTPOCHHUS MOJIEKYNbl, (pu3mueckrue M XMMHUYECKHE CBOMCTBa
(B3ammopeiictBue ¢ ruapokcuaoM wmeau(ll), okmcienne ammuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bI), HAXOXJCHHWE B MPHUPOAE, MPUMEHEHHE, OHOJOoTHYecKas pOJib.
®otocuHTe3. PPYKTO3a KaK N30MEP TIFOKO3BI.

Kpaxmain u memnono3a Kak mpupoIHbie moauMepsl. CTpoeHHe KpaxMaia ! IeJUTto03bl. Ou3nueckue
U XUMUYECKUE CBOMCTBA Kpaxmaa (TUAPOIIN3, KaueCTBEHHAsS PEaKIIUs C HOJIOM).

DKCrepUMEHTAIbHBIE METOJIbl U3yYEHHUS BEUIECTB U WX MPEBpAIICHHI: MPOBEACHNUE, HAOII0ICHNE U
OTMCAaHME JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE CIIMPTOB, KAYECTBEHHBIE PEaKIIMH OJJHOATOMHBIX CITUPTOB
(oxkucnenue srtaHosa okcugoMm Menu(ll)), MHOroaromMHmIX CHUpPTOB (B3aMMOJEHCTBHE IUIMLEPUHA C
ruapokcuaoM wmeau(ll)), ampmerumoB (OKMCIEHHWE aMMHAYHBIM —pacTBOpoM okcuaa cepebpa(l) wu
ruapokcuaoM wmeau(ll), B3ammomelcTBHME Kpaxmana € HMOJOM), IPOBEICHHE IPAKTUYCCKOH padOTHI:
CBOICTBa pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaum.

Berancenuss 1o ypaBHEHHMIO XUMHUYECKOW peakmuu (Macchl, 00BbEMa, KOIMYecTBa HCXOJHOTO
BEIIeCTBA WM TMPOAYKTa PEaKlUU MO H3BECTHBIM Macce, 00BEMY, KOIWYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB UM MPOAYKTOB PEAKIIHH).

A3oTCoaepKale OpraHunIecKue COeTMHEHHS.

AMUHOKHCIIOTHI KaKk aM(oTepHbIe OpraHnyeckre coenHeHus. OU3nuecKkne 1 XUMUIECKHe CBOICTBa
aMUHOKUCIIOT (Ha IpUMepe IMHIKMHA). bruonorndyeckoe 3HaueHNEe aMUHOKUCIOT. [lenTust.

benku kak mpHpOAHBIE BBHICOKOMOJEKYISPHbIE cOoeAMHEeHUs. llepBuuHasi, BTOpUYHAS U TPETUYHAS
CTPYKTypa OeNKoB. XMMHUUYECKHE CBONCTBA OEJKOB: THIPOJU3, JIEHATYpAIMs, KAYECTBEHHBIE PEaKIUd Ha
OenKu.

DKCTepUMEHTAIbHBIE METO/bl M3y4YeHHUS BEIIeCTB W MX MPEBpAIlCHMi: HAONIOJCHHWE W OMUCAHHE
JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalysi OEIKOB MPU HArpeBaHUH, IBETHBIE PEaKIIMU OEIKOB.

BbIcOKOMOJIEKYJ/ISIPHBIE COeTHHEHUS

OCHOBHBIC TIOHSITHSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COCTUHEHUH: MOHOMED, MOJIMMED, CTPYKTYpHOE
3BEHO, CTEMEeHb MOJMMEPU3allid, CpelHsAs MoJeKylnsapHas Macca. OCHOBHBIE METONBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJIMMEPH3AITUs U MOJTUKOHICHCAIIHSL.

DKcIepruMEeHTATbHBIE METOBl M3YYEHUS BEIIECTB W WX TPEBPAIICHUN: 03HAKOMIICHHE ¢ 00pa3namu
NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, KAYTYKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXMpeIMETHBIX CBS3€d TpU HM3y4yeHHH opranudeckoil xummu B 10 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIIOIb30BaHNEe KaK OONIMX €CTECTBEHHO-HAYYHBIX IOHSITHN, TaK W TOHSTHH,
SIBIISTIOIINXCSI CHCTEMHBIMH JIJTSI OTACTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTecTBEeHHO-HAYYHBIE TMOHATHUS: SIBJICHHE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIN3,
CHHTE3, KJaccu(uKaIus, NepuoInIHOCTb, HA0II0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOACTHUPOBAHHUE.



®dusnka: MaTepus, YHEPTHsl, Macca, aToM, MIEKTPOH, MOJIEKYJIa, YHEPIeTHIECKIH YPOBEHB, BEIIECTBO,
TeN0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3HUECKUe BETHUUHBI M €AMHUIBI UX U3MEPEHUSI.

Buonorus: knerka, opranusMm, Ouochepa, oOMEH BelIeCTB B OpraHu3Me, pOTOCHHTE3, OMOIOrHYECKH
aKTHBHBIC BelIecTBa (OCIKU, YIIEBOABL, JKUPHI, PEPMEHTHI).

['eorpadust: MUHEpAJIBI, TOPHBIE IIOPOJIBI, ITOJIC3HBIE HCKOMIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: TUIIEBbIE NPOAYKTHl, OCHOBBI PAllMOHAJIBHOIO THMTAHHs, MOIOIIUE CPEICTBa,
JIeKapCTBEHHbIE U KOCMETHYECKHUE Mpenaparhl, MaTepUaIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KUIIACC
OBIIASA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHH

XUMHYECKUN 3JeMeHT. AToM. fpo aToma, H30TOMBI. DJIEKTPOHHAs O000JIOYKA. DHEPreTUYECKHe
YPOBHH, MOJYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, 0- amemMeHThl. OCOOCHHOCTH PACIPEICIICHHS JICKTPOHOB
110 OpOUTANISIM B aTOMaxX 3JIEMEHTOB NEPBBIX YETHIPEX MEPUOI0B. DIIEKTPOHHAS KOHPUTypalys aTOMOB.

ITlepuognueckuii 3akoH u llepuonnueckas cucrema xumuueckux aiieMeHToB J[. WM. Menpeneesa.
Cas3p nepuoanueckoro 3akona u llepuoanueckoil cucremsl xumudeckux anemenToB J[. M. Menneneea c
COBPEMEHHOM TEOPHEHl CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XUMUYECKUX DJIEMEHTOB U
00pa3yeMbIX MMM IMPOCTBIX M CIOXKHBIX BEIIECTB IO IpyNiaM U HepuojaM. 3HaueHHe MEePHOAMYECKOro
3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemecTBa. XUMHUYECKasi CBS3b. BUAbl XMMHUYECKOW CBS3M (KOBAJIEHTHAs HEMOJSpHAs U
HoJIsipHasi, MOHHAas, MeTauindyeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJIEHTHOM XHMMMYECKOM CBS3U
(oOMeHHBIE M JOHOPHO-aKLeNnTOpHbIH). Bomoponnas cBs3b. BaneHTHOCTb. DIEKTPOOTPULIATETHHOCTD.
Crenenb okucieHus. MIoHbI: KaTUOHBI U AHUOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMsI. 3aKOH IOCTOSIHCTBA COCTaBa BEILECTBA.
THUIBI KPUCTATIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILETKH.

ITonsTHe 0 nucnepcHBIX cucteMax. VICTHHHBIE U KOJIOMIHBIE PacTBOPBI. MaccoBas 1015 BEIECTBA B
pacTBopE.

Knaccugukanuss HeopraHmdeckux coenuHeHud. HoMeHkIaTypa HEOpPraHMYECKMX  BEILECTB.
I'eneTndeckas CBsI3b HEOPraHUUYECKUX BEIIECTB, IPUHAUICKAINX K PA3JIUYHBIM KJIACCAM.

Xumunueckas peakuus. Knaccupukanus XMMHUECKUX peaklUUid B HEOPraHWYECKOW M OpraHMYecKoil
XUMHH. 3aKOH COXPAHEHHUs MacChl BEILECTB, 3aKOH COXPAHEHMs U MPEBPAILEHUs SHEPTUH IIPU XUMHUYECKUX
peaKusx.

CxopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTHMble peakuuu. XUMHYECKOe
paBHOBecHe. DaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYEeCKOro paBHoBecus. [Ipunnun Jle [laTense.

OnexTponuTHyeckas aucconuanus. CuinbHble U cinadble 3eKTpoiuThl. Cpena BOAHBIX PacTBOPOB
BELIECTB: KUCJIasd, HEUTpanbHasl, HIEI0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OKCHepUMEHTAJIbHBIE METOJIbl W3Y4YEeHHsI BEUIECTB W MX MpEeBpallleHui: JEeMOHCTpalus TaOiuil
«Ilepuoguyeckas cucrema xumudeckux oanemeHroB JI. M. Menneneesa», u3yyeHue MOIENEH
KPUCTAUTMYECKUX PEIIETOK, HAONIOJIEHHEe U OMUCAHHE JIEMOHCTPALMOHHBIX U JIa0OPaTOPHBIX OIBITOB
(pa3noxeHue MmepoKcHia BOJOPo/ia B IPUCYTCTBUH KaTalu3aTopa, OlpeeseHle CpeIbl paCTBOPOB BEILIECTB
C MOMOIIBI0 YHUBEPCATBHOTO MHANKATOPA, PEaKIIMM HOHHOTO 0OMEHa), MPOBEJICHHE PAKTHUECKON padoTh
«BnusHue pa3nnyHbIX (AKTOPOB HA CKOPOCTh XUMHUUYECKON pPEeaKIIum».

PacuérHble 3anaum.

PacuéTpl 0 ypaBHEHMSIM XUMHUYECKHUX PEAKIMI, B TOM YHCJIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI C
WCITOJIb30BAHNUEM IMTOHATHS «MACcCOBas JOJIS BEIIECTBA.



Heopranuveckasi xumust

Hemeramnsl. Ilonoxenue nemeraiuioB B llepuogmyeckoit cucreme XuMuueckux snnemeHToB [l H.
MenneneeBa M OCOOCHHOCTHM CTpPOEHHsS aToMOB. (DHU3MYECKHE CBOHCTBA HEMETAIOB. AJIIOTPOIUS
HEMeTaJUIoB (Ha MpuUMeEpe KUcaopoaa, cepsl, hochopa u yrieponaa).

XUMHUYECKHE CBOMCTBAa Ba)KHEMIIMX HEMETAJJIOB (rajlor€HOB, cepbl, a3oTa, (ocdopa, yriepoaa u
KPEMHHUSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOACOIEPKAIUX KUCIOT, BOJIOPOIHBIX COSAMHEHUN).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnbl. Ilonoxenue wmeramioB B llepuogmueckoit cucreme xumuyeckux saemeHtoB JI. .
MenpeneeBa. OcoOEHHOCTH CTPOEHMs JIEKTPOHHBIX 000JI04€K aToMOB MeTamioB. OOmme Qusnueckue
cBoiicTBa MeTaioB. CIuIaBbl METAJIIOB. DJIEKTPOXUMHUUECKUH Psijl HAIIPSDKEHUH METaJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIINX METAUIOB (HATpUil, KaJIMi, KaJablMi, MarHUi, alfOMUHUH, IUHK,
XpOM, KeJIe30, MeJlb) U UX COEMHEHUM.

OO61me crocoObl MoTyyeHust MeTajuioB. [IpuMeHeHne MeTaliIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl M3YyYEHHUS BELIECTB W HX MPEBPALICHUI: H3y4E€HHE KOJUIEKIUH
«MeTayuibl U CIUIaBbl», O00pa3lOB HEMETAJIOB, pEIIEHHE HSKCIEPUMEHTAJBHBIX 3aj]ad, HAOJIOJCHUE H
ONKCaHHE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aMMOAEWUCTBUE T'MIPOKCHAA AIIOMHUHUS C
pacTBOpaMH KHCJIOT M 1LeJIouei, KaueCTBEHHbIE peaKIMU Ha KATHOHBI METAJIJIOB).

Pacuérnble 3anaum.

Pacuérer mMaccel BemiecTBa WM 00bEMA Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM
00BbEMY OJIHOTO M3 YYacTBYIOLIMX B PEaKLUU BEUIECTB, pacuéTbl Macchl (00BbEMA, KOJIMYECTBA BEILECTBA)
IIPOAYKTOB PEAKLUH, €CIIU OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponb xumuum B obecriedeHHH 3KOJIOTMYECKOM, SJHEPIeTUYECKO M MUILEBOI 0€30M1acHOCTH, Pa3BUTUHU
MeauLIMHBL. [[oHATHE 0 HAYYHBIX METOAAX NIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLUH.

[TpencraBienus o0 OOIMX HAYYHBIX IPUHIUIIAX IPOMBILUIEHHOTO MOJYYEeHUs Ba)KHEHIIINX BEILECTB.

YenoBek B MUpE BEILECTB U MATEPUAJIOB: BAKHEHIINE CTPOUTEIbHBIE MaTEpUaibl, KOHCTPYKLIMOHHbIE
MaTepuaibl, Kpacky, CTEKJIO, KepaMHKa, MaTepuasbl JUIs IEKTPOHUKH, HAHOMATEepHallbl, OPraHUYECKUE U
MUHEpaIbHBIE YI0OPEHUSI.

XVUMHs M 30pOBbE 4YEJIOBEKA: IpPAaBUJIa HCIOJb30BaHUS JIEKAPCTBEHHBIX IIPENApaTOB, IMpaBUia
0€30I1aCHOT0 MCII0JIb30BaHMS MIPENapaToB ObITOBON XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBsI3ed NP M3y4yeHUH oOIIe U HeopraHmueckod xumuu B 11 kiacce
OCYILECTBIISICTCSI 4Yepe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAyUHBIX IOHATUN, TaKk U TOHSITHH,
ABJIIOIUXCSI CACTEMHBIMH JUIsSl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIUKIIA.

OO0mre ecTecTBEHHO-HAay4YHbIE TOHATHS: Hay4dHBIH (akT, TMIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CHUHTE3,
KJIacCU(pUKaLs, IepUOAUYHOCTh, HAOIIOEHHIE, SKCIIEPUMEHT, MOJIEIMPOBaHHUE, U3MEPEHUE, SIBJICHUE.

®usnka: Marepus, OHEprus, Macca, aroM, DJJEKTPOH, TIPOTOH, HEWTPOH, WOH, W30TOIl,
pPaIMOaKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YpOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSHHE
BelIeCTBa, (PU3MUECKUE BETUUYUHBI U €TUHUIIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: kierka, opraHusM, 3KkocucremMa, onochepa, Makpo- 1 MUKPOIJIEMEHTHI, BUTAMUHBI, 0OMEH
BELIECTB B OPraHU3ME.

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAeMBbIe, TOILUINBO, PECYPCHI.

TexHomnorus:: XUMUYecKass MIPOMBIIUIEHHOCTb, METAJUIyprusi, IPOU3BOJCTBO  CTPOUTENIbHBIX
MaTepuasoB, CEIbCKOXO3SICTBEHHOE MPOU3BOJCTBO, NHINEBAas MPOMBIIUIEHHOCTh, (apMaleBTHUYecKas
IIPOMBIIIIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKMX IIPENapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepUasoB, NIEKTPOHHAS IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITIPOI'PAMMLI T1I0 XMMHWHU HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS TPOTPamMM
cpenHero odmero oopazoBanus (JIMTYHOCTHBIM, METAMPEAMETHBIM M MPEAMETHBIM). HaydHo-MeToanuecKoi
OCHOBOI1 J1sl pa3pabOTKH IJIAaHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS IPOrpaMM CpeAHEro oOuiero oopasoBaHus
ABIISIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM € CUCTEMHO-IEATENLHOCTHBIM IOJIXO0JIOM B CTPYKTYpPE JUYHOCTHBIX PE3YJIbTATOB
OCBOGHHUS TMpeaMeTa «XUMHsS» Ha YpPOBHE CpeIHEro ooOmero oO0pa3oBaHUs BBIACICHBI CIECIYIOIINE
COCTaBJISIIOLIHE:

OCO3HAaHHE OOYy4YaloIMMHUCS POCCUHCKON TpakJaHCKOM HMAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEIEHHUIO;

HAJIMYUE MOTUBALIMU K 00yUEHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHHM JTMUYHOCTA Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH U
UCTOPUYECKHX TPATUIUil 0a30BOI HAYKU XHUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXcsi PyKOBOACTBOBAThCS B CBOCH JEATEIHHOCTH IIEHHOCTHO-
CMBICTIOBBIMU YCTaHOBKAMH, TIPUCYIIUMU IIEJIOCTHON CUCTEME XMMHYECKOTO 00pa30BaHMS;

HAJIM4YUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYphl M CHOCOOHOCTH CTaBUTh ILIEU U CTPOUTH
YKU3HEHHBIC IJIaHbIL.

JIndHOCTHBIE pPE3yIbTaThl OCBOCHUS MpeaMera «XHMHS» IOCTUTAIOTCS B CIUHCTBE Y4eOHOH U
BOCITUTATEIBHON IEATEILHOCTH B COOTBETCTBUU C TYMAaHUCTHUUECKHUMH, COIMOKYJIBTYPHBIMH, IYyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU M UJI€aJIaMH POCCUICKOTO I'Pa)JIaHCKOr0 00IIecTBa, MPUHITHIMU B 00IIECTBE
HOpPMaMu U TMpaBWJIaMU [OBEACHHUS, CIOCOOCTBYIOIIMMH IMpOILIECCaM CaMOIO3HAHUS, CaMOPA3BUTHS H
HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTU O0yYaAIOLIUXCS.

JIMdHOCTHBIE pPE3yJabTaThl OCBOCHHS TpeaMeTa «XHMHS» OTPa¥aroT C(HOPMHUPOBAHHOCTH OIIBITA
MO3HABATEIbHOW M TMPAKTHUUYECKOW JEATEIHHOCTH OOYYArONIUXCS IO peaju3alii MPUHSATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HAHUs O0YYAIOIIUMHKCS CBOMX KOHCTUTYIIMOHHBIX TPaB U OOS3aHHOCTEW, YBaKEHUS K 3aKOHY U
TIPABOIIOPSIKY;

MPEJICTAaBICHUS O COLMATBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOIIIEHUHN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIBHOCTH MPHU CO3/IaHUU YU4E€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ IO3HABATEIBHBIX 33134, BHITOJIHEHUH XUMUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPHUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY W apryMEHTBI JPYTUX NpH
aHaJIM3€e Pa3TUYHbBIX BUJIOB YU€OHOU eATenbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€YECTBEHHON XUMUMU;

YBOXXEHUS K TMPOIECCY TBOPUYECTBa B OOJACTH TEOPHUU W TMPAKTHYECKOTO MPUMEHEHUS XHUMHUH,
OCO3HAaHUSA TOTO, YTO JOCTHKEHHMSI HAyKH €CTh pe3yNbTaT IUTENbHBIX HAOMIOJEHUI, KPOMOTIMBBIX
IKCIIEPUMEHTAIBHBIX TTOMCKOB, TTOCTOSIHHOTO TPYAa YUE€HBIX U IPAKTHKOB;

WHTEpECa M TIO03HABATEIbHBIX MOTHBOB B TOJYYCHHUH W TIOCIEAYIOIIEM aHalu3e WH(OpMaIuu o
MePETOBBIX JTOCTHIKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHTYaIlMH, CBSI3aHHbIE C XHMHYSCKHMHU SBJICHUSMH, W TNPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,

TOTOBHOCTU OIICHHUBATH CBOE MOBEACHUE U MOCTYIKU CBOMX TOBAPHINEH C MO3UIIUNA HPABCTBEHHBIX U
MPABOBBIX HOPM U OCO3HAHUE TOCIIEICTBUN ATHX TOCTYIKOB;



4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHWMAaHUS IICHHOCTEH 3I0pOBOT0O M 0e30macHoro odpasza *KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DU3UYECKOMY U IICUXMYECKOMY 3JI0POBBIO;

coOoIeHHsT TIpaBuil O€30MacHOTO OOpaIlleHUs C BEHIECTBAMHU B OBITY, MOBCEIHEBHOW XU3HU W B
TPYIOBOH JESITEIBHOCTH;

MOHWMAHUS IICHHOCTH MPAaBUJ WHAMBHIYAJILHOTO W KOJUIEKTUBHOTO OE30MACHOTO TMOBEICHUS B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICICTBUA U HEMPHUATUS BPEAHBIX MPHUBBIUCK (YIOTPEOJICHHUS aIKOTOJIsI, HAPKOTHKOB,
KypeHus);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHKATHBHOM KOMITETEHTHOCTH B Yy4€OHO-HCCIICIOBATEILCKON JESITeIbHOCTH, OOIIECTBEHHO
MOJIC3HOM, TBOPUYECKOM M IPYTUX BUJAX JEATECILHOCTH;

YCTAaHOBKHM Ha aKTMBHOE Y4YacCTHE B PCIICHUU MPAKTHYECKUX 3aJa4 COIMAIIbHOW HANpaBIIEHHOCTH (B
paMKax CBOETo Kjacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3YYCHHIO Mpodecchii pasmTuvyHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYY, JTIOASIM TPyJa U pe3yibTataM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAMBUAYAIBHONW TPACKTOpPUU OOpa3oBaHHs, Oymymien
npodeccuu W peanm3aluu COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBA;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 11€JIeCO00Pa3HOr0 OTHOIICHUSI K MPUPOJE, KaK UCTOYHUKY CYIIECTBOBAHUSA KU3HU HA
3emie;

MMOHUMAaHUS TI100aJTLHOTO XapaKTepa 3KOJOTHUYECKUX MPOOJIeM, BIMSHHUS SKOHOMHUYECKUX IPOLIECCOB
Ha COCTOSIHHE IPUPOJTHON U COIMAIBHON CPEJIbl;

OCO3HAHUs HEOOXOJMMOCTH HCIIOJb30BaHUS JOCTIKEHWW XWMHH JUIS PCIICHUS BOIPOCOB
palMoOHAIBHOTO PUPOAOIIOIH30BAHNS;

AKTMBHOTO HENpUATHA JEHWCTBUM, NPHUHOCAIIMX Bpel OKPYKAIOIIEW NPUPOAHOW cpene, yMEHUs
MPOTHO3UPOBATh HEONATOMPHUATHBIE HSKOJIOTHYECKHE TOCIEICTBUS TMPEANPUHUMAEMBIX JEHCTBUN U
MpeIoTBpaIIaTh UX;

HaJUYMsT Pa3BUTOTO DKOJOTMYECKOTO MBIIIJICHUS, YKOJOTUUECKOU KYJIbTYpPBhI, ONBITA JEATEIHHOCTH
9KOJIOTUYECKOW HAIpPaBJICHHOCTH, YMEHHUSI pyYKOBOJICTBOBATHCS UMH B TTO3HABATEIILHOW, KOMMYHUKATHUBHOMN
U COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTUBOCTOSITh UJEOIOTUU XeMopoOuu;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOopMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIECTBEHHON PAKTHUKH;

MOHUMAaHUA CIeNU(UKY XUMHUHM KaK HAayKH, OCO3HAHHUS €€ poilu B (HOPMHUPOBAHHH PAI[MOHATIHHOTO
HAyYHOTO MBIIIEHHUS, CO3JaHUU IIEJIOCTHOTO TPEICTAaBIEHUS 00 OKpYXAIoUIeM MHpE KaKk O €IUHCTBE
NPUPOJLI U YEJIOBEKA, B TO3HAHWU NPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPoOJieM COXpaHECHUS
MIPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO0OW 3HAUYMMOCTH XUMHUHU JJII COBPEMEHHOW IUMBWIM3AIMU: B €€
TYMaHUCTUYECKOW HAIpPaBIEHHOCTH U BAKHOW pPONIM B CO3JaHUM HOBOW 0a3bl MaTepHATbHON KYIBTYPBI,
pelieHuu TIIOOATBHBIX TPOOJIEM YCTOMYMBOTO PA3BUTHSI UYEJTOBEYECTBA — CBHIPHEBOW, IHEPTETUUYECKOH,
MUIIEBON M DKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, OOECIEYCHUH YCJIOBUH YCIEIIHOTO
TpyJa U SKOJIOTHYECKH KOM(MOPTHOH JKU3HH KaXKJOTO YieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTU: MOHUMAHHUS CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HWCIOJb30BaTh IMOJydyaeMble 3HAHUS Il aHAIM3a M OOBSICHEHUS
SBJICHHM OKPYXKAIOIIEr0 MHUpa W MPOUCXOANIMX B HEM HW3MEHEHHM, yYMEHHS Jenarh 00OCHOBaHHBIE
3aKJTIOYCHHUS HAa OCHOBE HAy4YHBIX (DAKTOB M HMMEIOIIMXCS JTaHHBIX C IENbI0 MONYyYeHUS JOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJNIB30BaTh XUMHUYECKHE 3HAHUS Ui pEIIeHUs MpoodiieM B
PCATBHBIX )KU3HCHHBIX CUTYAllHUAX,
WHTEpeca K O3HAHUIO M UCCIIEeIOBATEIbCKON AESITETbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJTYYCHHUIO HOBBIX 3HAHHH M0 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMH MTOTPEOHOCTSMU;
UHTEpeca K 0COOEHHOCTSIM TPYZAa B Pa3IMYHbIX cepax mpoPhecCuOHATHHOM eI TeTbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS YIeOHOTO MpeaMeTa «XUMHUs Ha YPOBHE CPETHEr0 OOIIEero
00pazoBaHMs BKIIOYAIOT:

3HaUMMbIE i1 (OPMHPOBAHHWS  MHPOBO33PCHHSI ~ OOYYAIOIIUXCS  MEKIUCIUILIMHAPHBIC
(MEeXnpeIMeTHbIC) OOIIEHAYYHBIC TIOHATHS, OTPAXKAIOIIME IEJIOCTHOCTh HAy4YHOH KApTUHBI MHpa U
crieni(puKy METOJO0B IO3HAHHUS, MCIOJB3yeMbIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, SHEPTHS,
SIBJICHHE, IIPOIECC, CHUCTEeMa, HaydHbIH (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCIIeIOBaHKE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHE);

VHHUBEpCaJIbHBIC y4eOHbIC JeWCTBUsA (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, pETYJSITHBHBIC),
obOecneunBaromue (GopmupoBaHue (PYHKIHOHATBHOW TPAMOTHOCTH U COLMAIBHOM  KOMIIETEHIIMH
oOy4aromuxcs;

CIIOCOOHOCTh O0OYYAIONIUXCSI MCIIOJIB30BATh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYCCKIC
3HAHWS U YHUBEPCAIbHBIC YICOHBIC ICHCTBUS B TIO3HABATEIILHON M COITMAILHOM MPAKTUKE.

MertanpeaMeTHbIe pe3yNbTaTh OTpaXKaroT OBJIQJICHHE YHHUBEPCATbHBIMU yueOHBIMU
MO03HABATEIIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JICHCTBUSIMHU.

OgJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUSIMU:

1) 6a3oBble JIOTHYeCKHE AeCTBUSA:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U AKTYaTHM3UPOBAThH IPOOIJIEMY, BCECTOPOHHE €€ pacCMaTPUBATh;

OTPENEIATh IENIM JCITCILHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUU HX JTOCTHXKCHHS, COOTHOCHUTH
pe3yNbTaThl ACSITENLHOCTH C IOCTABJICHHBIMU IIEJISIMU;

WCIIOJIb30BaTh MPH OCBOCHHWH 3HAHWHN TPUEMBI JIOTUYECKOTO MBIIIUICHUS — BBIICIATh XapaKTEPHBIS
MPU3HAKW TIOHSITHA W YCTaHABIMBATH WX B3aWMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIIME ITOHSTHUS IS
00BsICHEHUS OTJENBHBIX ()aKTOB U SIBJICHMIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIaCCU(PUKALIUY BEIIECTB U XMMHUECKUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy N3YIaeMbIMU SBJICHUSMU;

CTPOUTH JIOTUYECKUE pacCyXJcHHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, 1O aHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH U MIPOTUBOPEYUS B pACCMAaTPUBAEMBbIX SBJICHUSAX, (OPMYITHPOBATH BBIBOBI U 3aKIIOUYCHHUS;

NPUMEHSTh B TpoIlecce MO3HAHMS, HCTOIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJEINH,
peoOpa3oBEIBATh MOJICIbHBIC MPEICTABICHUS — XWMHYECKUH 3HaK (CHMBOJ) DJIEMECHTa, XUMHYECKas
dbopMyiia, ypaBHCHHE XUMHUYCCKOW PEAKIMKM — MPH PEIICHUN YUYeOHBIX MO3HABATEIBHBIX U MPAKTHYCCKHIX
3a/1a4, TPUMEHATh Ha3BAaHHBIE MOJENbHBIE MPEICTaBICHUS MJI1 BBIABICHUS XapaKTePHBIX MPHU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMHUYECKHUX PEAKIIHA.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHHMS BEIECTB M XUMHUICCKUX PEAKITHIA;

dbopMynupoBaTh LENM W 3a/la4ll HCCIEIO0BaHUs, UCIOIb30BaTh IMOCTABICHHBIE M CAMOCTOSTEIHHO
c(hOpMyIMPOBAHHBIE BOMPOCHI B KAYeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JIIsl (HOPMUPOBAHUS TUIOTE3BI
IO MTPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIHA,

BJIQJICTh HABBIKAMHU CAMOCTOSITSIIBHOTO TUTAHUPOBAHMS M TIPOBEJACHUS YICHHUECKUX SKCIICPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHUS HAONIONATh 3a XOJOM TMIPOIlecca, CAMOCTOSITENFHO TMPOTHO3UPOBATH €ro
pe3ynbTaT, (GOopMyIUpOBaTh OO0OOIIEHHUS W BHIBOJBI OTHOCHTEIHHO JIOCTOBEPHOCTH PE3yJIbTaTOB
WCCJICJIOBAHMSI, COCTABIIATh 00OCHOBAHHBIN OTYET O MPOJICITAHHON paboTe;



npuoOpeTaTh ONBIT YYEHHYECKOH MCCIEeOBATENbCKON M IMPOEKTHOW JEATENIbHOCTH, IPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB pEIIeHHs MPAaKTUYECKHX 3aad,
IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHUPOBATbCSI B PA3JIMUYHBIX HCTOYHHMKAX HHGpoOpMalMU (HAyYHO-NOMYJspHAs JIMTepaTypa
XUMHUYECKOTO COZEp)KaHusl, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHaIU3MpOBaTh HH(OPMAIIHIO
pa3MyHBIX BUIAOB M (OpM TpeACTaBICHHUS, KPUTHYECKH OLEHMBATh €€ JOCTOBEPHOCTb U
HEIPOTUBOPEYUBOCTB;

(GopMynHpoBaTh 3alpOChl U MPUMEHATh PA3JIUYHbIE METOJbI IIPHU MOUCKE M OTOOpe HMH(pOpMAIUH,
HE0O0XO0IMMOM ISl BBIIOJHEHUS y4eOHBIX 3a/1a4 ONPEACIEHHOTO TUIIA;

nproOpeTaTh OMBIT UCMOIB30BAHUS WH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH M Pa3IMYHBIX
IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAaNbHYIO (hOpMY HpeACTaBiIeHUs MHGPopMalMU (CXeMbl, rpadUKH,
JMarpaMMbl, TAOJIULbI, PUCYHKH U IPYTHE);

UCITIOJIb30BaTh HAy4YHBIH SA3BIK B KAayeCTBE CPEACTBA IMpH paboOTe € XUMHYECKOH HH(OpMAaIHen:
OPUMEHATh MEXNpeAMeTHble ((pu3nueckue M MaTeMaTUYEeCKHE) 3HAaKM U CUMBOJBI, (OPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

Ogi1aieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJ]aBaTh BOMPOCHI 110 CYILECTBY 00CYX/1aeMON TEeMbI B X0J1€ AUAJIOra U/WIN AUCKYCCUHU, BBICKA3bIBATh
uzieu, GopMyIupoBaTh CBOM MPEI0KEHUSI OTHOCUTENILHO BBINOJIHEHHS ITPEI0KEHHON 3a/1aui;

BBICTYIIATh €  IIPE3CHTAllMed  pe3yJlbTaTOB  IIO3HABATEIIBHOW  JIEATEIBHOCTH,  ITOJYYEHHBIX
CaMOCTOATENIBHO HJIM COBMECTHO CO CBEPCTHHUKAMM IIPH BBIIOJHEHUHM XUMHUYECKOIO JKCIIEPUMEHTA,
IPAaKTUYECKON paboThI 10 UCCIIEAOBAHUIO CBOIMCTB M3y4aeMbIX BEIIECTB, peau3alii yueOHOro MpoeKTa U
(GopMynHUpoBaTh BBIBOJBI MO PE3yJIbTaTaM IPOBEAEHHBIX MCCIEI0BAaHUM MYTEM COIJIACOBAHUS MO3ULUI B
xoJie 00CyKAeHUs 1 0OMEHa MHEHUSIMH.

Osgi1aieHHe YHMBEPCAJIBLHBIMHU PeryisiTHBHBIMY /1efiCTBUAMM:

CaMOCTOSTENIBHO TUIAHUPOBATh U OCYIIECTBIIATH CBOO ITO3HABATENBHYIO JEATEIBHOCTD, OIIPEAEIss €€
LeNu M 3a/laud, KOHTPOJIMPOBATh M MO Mepe HEeOOXOAUMOCTH KOPPEKTHPOBATh IMpe/iiaraeéMblil aaropuTM
JeMCTBUM NpU BBIOJHEHWU YYEOHBIX M MCCIEOBATENbCKMX 3ajJlad, BbIOMpaTh HambOosee 3¢ (eKTUBHBIN
CHoco0 MX pelIeHus ¢ y4ETOM MOJyYeHHs HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKUX PEaKIUsX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXkaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHUI O XMMHUYECKONW COCTaBJIAIOIIEH eCTeCTBEHHO-HAyYHON KapTHHBI
MUpa, POJIM XMMUHU B MIO3HAHUU SIBJIEHUI NPUPOJIbL, B (OPMUPOBAHUHU MBILUICHUS U KYJIbTYPhI JUYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM Uil pElIeHUs NPAaKTUYECKUX 3aJad U HKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHON Cpe/Ie;

BIQJICHUE CHUCTEMOM XHMMMUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE MOHSITHS
(XMMUYECKUIl ~ 2JIE€MEeHT, aToM, JJIeKTpOHHas  o0ojiouka  aromMa,  MOJEKyJa,  BaJeHTHOCTb,
3EKTPOOTPHULIATENIHOCTh, XUMHUECKas CBSI3b, CTPYKTYpHas popmyia (pa3BEpHyTasi U COKpall€HHas ), MOJb,
MOJISIpHAsi Macca, MOJIIpHBINH 00BEM, yriepoJHbli cKeleT, (yHKIMOHAIbHAs TPyIa, paaukal, U30MepHs,
M30MEPBI, TOMOJIOTUYECKUIN psJ,, TOMOJIOTH, YII€BOAOPOABI, KHCIOPOA M a30TCOAEpPIKAIINE COEIUHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMSI); TEOPUHM U 3aKOHBI (Te€opus
CTpOeHHs oprannyeckux BemecTB A. M. ByTnepoBa, 3akOH coXpaHEHHsI MAcChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHH; MUPOBO33PEHUECKHE 3HAHMSI, JIS)KAIUE B OCHOBE TOHUMAaHUS MPUYUHHOCTH U



CUCTEMHOCTH XHMHUYECKUX SIBICHUH, (PAaKTOJIOTHUYECKUE CBEJCHUS O CBOWCTBAX, COCTaBE, MOJYYEHUU U
0€3011aCHOM HCIOJIb30BAHUM BAKHEHIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU NESTEIHLHOCTH
YEJI0BEKA;

c(OpMHUPOBAHHOCTh YMEHUU BBISBIATh XapaKTEpHbIE NPU3HAKU TMOHSTHUN, YCTaHAaBIUBAaTh UX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHSATHUS IIPU OMMCAHUU COCTaBa, CTPOSHUS U MpeBpalleHuit
OPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh ~ YMEHUH  HCIIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI  COCTaBJICHHSA
MOJICKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpauméHHON) ¢OopMyNl OpPraHMYECKUX BEIIECTB U
YpaBHEHHUH XHMHUYECKUX PEaKIil, W3roTaBIUBaTh MOJEIM MOJEKYJl OpraHWYecKuX BEHIeCTB JIJIf
WUTIOCTPALMM UX XMMUYECKOIO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh H3yYCHHBIX OPTaHUYECKUX BELIECTB MO
UX COCTaBy M CTPOCHHMIO K OIpeNelIEHHOMY KiacCy/TpyIIe COeAUHEHHH (YriIeBOIOpOAbI, KHUCIOPOI U
a30TCOJEpIKAIINE COEJUHEHHS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUs), JaBaTb KM Ha3BaHUSA IO
cucremarnueckor Homenkiarype (IUPAC), a Ttakke NpuUBOAMTH TPUBUAIBHBIC HAa3BaHHS OTICIBHBIX
OpPraHUYeCKUX BEIIECTB (ITUJICH, MPOIWIICH, alleTUJICH, STUIICHTIINKOIb, TIUIEPHH, GeHo, GpopManbaerus,
aleTaNbJeru], MypaBbUHAs KHUCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAs KHUCIIOTa, CTEapUHOBAsl KHUCIOTA,
TII0K03a, PPYKTO3a, KpaxMmal, HEeJUTI0I03a, TJIUIIKH);

c(OpPMUPOBAHHOCTh YMEHMSI ONPEAENATh BUAbl XMMHUYECKOH CBS3UM B OPraHUYECKUX COEIMHEHUSIX
(oguHapHBIE U KpaTHbBIE);

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJIOKEHUS TEOPUU CTPOSHUSI OpraHNYecKux BemectB A. M.
BytnepoBa 1 00BsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBa M CTPOSHUS; 3aKOH COXPAHEHUS
Macchl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHU XapaKTepU30BaTh COCTaB, CTpPOEHHE, (PHU3MUECKHE W XHMHUYECKHE
CBOMCTBAa TUMHMYHBIX MPEACTABUTEICH PAa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIEeCTB (METaH, 3TaH, 3TUJICH,
NpOMNWICH, aneTusieH, OyraaueH-1,3, merunOyranuen-1,3, OGeH305, METaHOJN, STaHOJ, STHJICHIJIUKOJb,
IMLepuH, (EHON, aleTalbJIeru]l, MypaBbHHAas W YKCYCHas KHCIOTBI, TJIFOKO3a, Kpaxmaj, IeJUII0J03a,
AMUHOYKCYCHAsl ~KHCJIOTa), WJUIIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXJIYy HHUMHU YPaBHEHMUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYII;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaThb MCTOYHUKU YIIJIEBOJOPOJHOIO ChIpbsi (HE(Tb,
HPUPOIHBIH ra3, yrois), ciocoObl X MepepaboTKH U MPAKTUYECKOE IPUMEHEHHUE MTPOAYKTOB NepepadoTKH;

c¢(OpMUPOBAHHOCTh YMEHUI MPOBOJUTH BHIYUCICHUS 110 XUMHUYECKUM YpaBHEHUSIM (Macchbl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM IMPOJAYKTa pEaklUMu IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MJIM POJYKTOB PEAKIIMHN);

c(OPMHPOBAHHOCTh YMEHHUH BiaJIeTh CUCTEMOM 3HAaHUI 00 OCHOBHBIX METOJ/IaX HAyYHOTO MO3HAHMA,
UCIOJIb3YEMBIX B XHMHU TpPU H3YYEHHM BEIIECTB M XMUMHUECKUX SBJIEHUH (HaOMI0JeHUe, MU3MEpEeHHe,
9KCIIEPUMEHT, MOJIEIMPOBAHUE), UCIOIb30BaTh CUCTEMHbIE XMMHUECKHUE 3HAHUS ISl IPUHSITHS PEILICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;

c(OPMHPOBAHHOCTh yYMEHHMH coOmrofaTh IMpaBHUia MOJB30BAaHMA XMMUYECKOH Mocymodl u
nabopaTOpHBIM O0OpYAOBaHUEM, a TakK)Ke TMpaBWwiIa OOpalieHusi C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKILHUSMU MO BBHIOJHEHUIO JIa0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBIMOIHATH XUMHUYECKUH SKCIEPUMEHT (TpeBpalleHUs
OpPraHMYECKHUX BELIECTB IIPU HArpeBaHMM, MOIYYEHHE DTUJIEHA M M3YUYEHUE €ro CBOMCTB, KaUECTBEHHBIE
peakuuy OpraHWYecKUX BEUIeCTB, JeHaTypalusi OENKOB NMpPH HarpeBaHUU, LIBETHbIE PEAKIMU OEIKOB) B
COOTBETCTBUM C MpaBWJIAMU TEXHHMKH O€30MacHOCTH MHpU OOpallleHWH C BelleCTBaMU U JIaOOpaTOpPHBIM
000pyJIOBaHUEM, MPEACTABIATh Pe3yIbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alucu ypaBHEHHH
COOTBETCTBYIOLIMX PeaKUUi U (OPMyTUpPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHHUM KPUTHUECKHU aHATU3UPOBATh XUMUYECKYIO MH(OPMALNIO, TOIy4aeMyko
U3 pa3HbIX UICTOYHHUKOB (CpesicTBa MaccoBOM nHGopMauu, IHTepHET u Apyrux);

c(OpMHPOBAHHOCTh YMEHUH cOOII01aTh MpaBUIIa HKOJIOTHUECKH 11€TIeCO00Pa3HOT0 MOBEICHUS B OBITY
U TPYIOBOW AEATEIBPHOCTH B LENAX COXPAHEHMsI CBOETO 3J0POBbsl U OKPY)KAIOIIEH NPUPOJHOW CpPEIbl,



OCO3HaBaTh OIACHOCTh BO3/CHCTBUS Ha JKMBBIE OPraHU3MBI OINPEACIEHHBIX OPraHMYECKHX BEIIECTB,
nonumas cMbicn nokaszarens [1JK, moscHATh Ha nmpumepax crocoObl YMEHBIICHUS U MPEIOTBPALICHUS UX
BPEIHOIO BO3/CHUCTBHUS Ha OPTaHU3M YEIOBEKA;

Ul 00YYaIOIIMXCS ¢ OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE HPUMEHATH 3HAHUS 00
OCHOBHBIX JJOCTYITHBIX METO/aX MTO3HAHUS BEIIECTB U XUMUYECKUX SBICHHI;

JUISL CJICTIBIX U CIa0OBHIAIINX OOYYAIOIIUXCS: YMEHUE UCIOJIb30BATh PEIbEPHO-TOYCUHYIO CUCTEMY
o0o3Hauenwmii JI. bpaiiis 11 3anucu XUMHIECKUX (OPMYIIL.

11 KUIIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O0ImIas 1 HeOpraHu4IecKasi XUMUs» OTPaXKaIoT:

c(hOpMUPOBAHHOCTH MPEACTABICHUIN: 0 XUMUYECKON COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHbI
MUpa, POJIU XMMUHU B TIO3HAHUU SBIICHUI MPUPOJIbL, B (OPMUPOBAHUU MBILIUICHUS U KYJIbTYPhl JUUHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW MJI PEHICHUS MPAKTUYCCKUX 3alad U DKOJIOTHYCCKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3[I0POBBIO U IIPUPOJIHON CpeEE;

BJIQJICHUE CHUCTEMON XMMHUYECKHUX 3HAHWI, KOTOpas BKJIIOYAET: OCHOBOMOJArarouIue MOHATUS
(XMMHUYECKHUI 3JIEMEHT, aTOM, H30TOII, S-, P-, O- 3JIEKTPOHHBIC OpPOMTAIM aTOMOB, HOH, MOJIEKYJa, MOJb,
MOJISIDHBIA  00BEM, BaJIGHTHOCTH, JJIEKTPOOTPHUIATEIIBHOCTD, CTENEHb OKHUCIEHHUS, XUMHUYECKas CBS3b
(koBajieHTHAsi, MOHHAs, METAJUTMYECKas, BOJOPOJHAs), KPUCTAUIMUECKass pEIIETKa, THUIbl XUMHUYECKHUX
peakluii, pacTBOpP, AJIEKTPOJIUTHI, HEIIEKTPOJUTHI, SJIEKTPOJIUTUYECKAs IUCCOLMALHUS, OKUCIUTENb,
BOCCTaHOBUTEINb, CKOPOCTh XMMHYECKON PEaKIMH, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOIUTUYECKON auccolranuu, nepuoauyeckuil 3axkon . Y. MenneneeBa, 3aKOH COXpPaHEHHSI MacCChl
BEIIIECTB, 3aKOH COXPAaHEHUS M MPEBPAIICHUS SHEPTUU MPU XUMHUYECKUX DPEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUU SI3bIK XUMUU, MUPOBO33PEHUYECKHUE 3HAHUS, JIe)KAIllMe B OCHOBE IOHMMaHUS IPUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBICHUH, (PaKTOIIOTUYECKUE CBEACHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U
0€30MacHOM UCIOIb30BAaHUHU BaXHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JIEATEIbHOCTH
YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIE NPHU3HAKK TIOHSATUH, YCTaHABIMBATh HX
B3aUMOCB$I3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTraHWYECKHUX BEIIECTB M HMX
[IPEBPAILCHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JIJIi COCTaBJieHUs (hopmyn
BEIIECTB M YpaBHEHHH XMMHUYECKHX peakiuii, cucreMaTnueckyro HomeHknatypy (IUPAC) u tpuBnambHbIe
HA3BaHUS OTACIBHBIX HEOPTraHUUYECKUX BEIIECTB (yrapHbIN a3, YIIIEKUCIBIN ra3, aMMuak, rameéHasi U3BecTb,
Herami€Hasi U3BeCTb, IUThEBAs COJla, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHM OINPEENISITh BaJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUECKUX 2JIEMEHTOB
B COCIUHEHHUSX PA3JIMYHOTO COCTaBa, BUJ XHUMHYECKOW CBA3M (KOBAJEHTHAs, MOHHAs, METAJUIMYECcKas,
BOJIOPOJHAs) B COCOUHEHUSX, THUI KPUCTALTUYECKOW pEMmIETKH KOHKPETHOTO BellecTBa (aTomHas,
MOJIEKYJISIpHAsi, HMOHHAs, METaJUIMYecKas), XapakTep Cpedsl B BOJHBIX pPacTBOpax HEOPTaHUYECKHX
COCIUHCHMHIA,

c(hOpMUPOBAHHOCTh YMEHHMM YCTAaHABIMBATh MPUHAJICKHOCTh HEOPTaHWYECKUX BEIIECTB MO HX
COCTaBY K OIpeNelIEHHOMY KIIACCy/TpYIe COeAMHEHHH (TPOCThIE BEIIeCTBA — METAUIBI U HEMETallbl,
OKCH/JIbl, OCHOBAHWsI, KUCIIOTHI, aM(pOTEPHBIE TUPOKCUIBI, COTIH);

c(hOpMUPOBAHHOCTh YMEHUH PACKpBIBATh CMBICI Tepuoanyeckoro 3akona JI. WM. MenneneeBa u
JIEMOHCTPHPOBATH €0 CUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO M TPOTHOCTHYECKYIO (QYHKIINH,

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJEKTPOHHOE CTPOEHHE aTOMOB XHMMHUYECKUX
snemeHToB 1-4 mnepuonoB llepuogumueckoit cucrembl xumudeckux siemeHtoB [[. WM. Menneneesa,
UCITIONIB3Ysl TOHITUS «S-, P-, d-3JIEKTPOHHBIE OpPOUTAIN», «IHEPreTHUECKHE YPOBHHY», OOBICHSITH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COCAWHEHUH MO MEepruoJaM | TpyInam
[Iepuonnueckont cucremsl xumuieckux 3aeMeHToB . . Menpaeneesa;



c(hOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMUCHIBaTh) OOMME XHUMHUYECKHE CBOHCTBA
HEOPTaHMYECKUX BEIIECTB PA3TMYHBIX KIIACCOB, MOATBEPIKIATH CYIIECTBOBAHNE T€HETHUECKON CBS3H MEXKIY
HEOPraHMYECKUMU BEIIECTBAMHU C TIOMOIIBIO YPAaBHEHUI COOTBETCTBYIONINX XHMHUECKUX PEAKIIUN;

c(OpMUPOBAHHOCTh YMEHHUSI KJIacCU(PHUIMPOBATh XMMHUUYECKUE PEAKIUU MO Pa3IMYHBIM MpPU3HAKAM
(4ucily ¥ cOCTaBy pearupyoiiux BElIecTB, TEIIOBOMY 3G (EKTy peaKiiu, U3MEHEHUIO CTEIIeHEH OKHCICHUs
3JIEMEHTOB, 00PAaTUMOCTH PEAKLUH, YYACTHIO KaTalIu3aTopa);

c()OPMUPOBAHHOCTh YMEHUW COCTaBISITh YypPaBHEHUS PEAKIMA pa3IUYHBIX THUIIOB, IIOJHBIE H
COKpalIEHHbIE YPaBHEHUS peakUuii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBUS, IPU KOTOPBIX 3TH PEAKIUU UIIYT
JI0 KOHIIA;

c()OPMUPOBAHHOCTh YMEHHI TPOBOJUTH PEAKIUHU, TOATBEPKIAIONINE KAYECTBEHHBIH COCTaB
Pa3TUYHBIX HEOPTAHHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITYTEM HOHBI, TIPUCYTCTBYIONINE B BOJTHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPECTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCca ATHX PeaKIuii;

c(OpPMUPOBAHHOCTh YMECHHI OOBSICHATH 3aBUCUMOCTHh CKOPOCTH XMMHUYECKON PEAKIH OT Pa3luIHBIX
(bakTOpoB; XapakTep CMEIICHHs XMUMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHErO BO3JEHCTBUS
(mpunnun Jle [arense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepPH30BaTh XHWMHYECKHE TIPOIECCHI, JIeKAIIMEe B OCHOBE
IPOMBIIIJICHHOTO TOJIYYEHHsI CEPHOI KHCIOTHI, aMMHaKa, a Takke c(HOPMHUPOBAHHOCTH MPEACTABICHUN 00
OOIIMX HAYYHBIX IPUHIHUIIAX U HKOJIOTHYECKUX MPOoOIeMax XUMUUYECKOTO MPOU3BOICTBA;

c¢(OpPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUYUCICHHS C HCIOJIb30BAaHHEM IMOHITHUS «MacCcoBas IOJIS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKUX PEAKIUAX, MACChl BEIICCTBA WIIH
00bEMa Ta30B 1O HM3BECTHOMY KOJHMYECTBY BEIECTBA, Macce MM O0BbEMY OJHOTO M3 YYAaCTBYIOIIUX B
pEeaKkIuu BEIIECTB, TEIUIOBOTO d3(d@dexTa peakuu Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB,
MPEBpAICHHS U COXPAHEHHSI SHEPTUU;

c(OpMUPOBAHHOCTh YMEHUW COOJIOAAaTh TMpaBWJIa IMOJIb30BAHUA XUMHYECKOH TOCylAoH |
nabopaTOpHBIM O0OpyAOBaHUEM, a Tak)Ke MpaBWwia OOpalieHusi C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUIECKUX OTTBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATh M BBITIONHATH XUMUYECKUH AIKCHEPUMEHT (pa3ioKeHUe
MEePOKCHIa BOJIOPO/Ia B MPUCYTCTBUU KaTaIU3aTOpa, ONMpEAeNieHUEe Cpeabl PACTBOPOB BEUIECTB C IMOMOIIBIO
YHHBEPCATHHOTO HHJIUKATOPA, BIUSHUE PA3IMIHBIX (PAKTOPOB HA CKOPOCTh XMMHYCCKON PEAKIUH, PeaKIIHH
MOHHOTO OOMEHa, KaueCTBEHHBIE PEaKINK Ha Cyab(aT-, KapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUH,
peleHre YKCIEPUMEHTAIbHBIX 33/1a4 TI0 TeMaM «Metamnbs» U «HeMeTrannb») B COOTBETCTBUH C MPaBUIAMHU
TEXHUKHU OE30MaCHOCTH MpPU OOpaIlleHHH C BEIIECTBAMU M JIA0OPATOPHBIM O0OpYyIOBaHUEM, MPEACTABIAThH
pe3yNIbTaThl XMMHYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIONIMX pEAKIHA W
(GopMyITHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(hOpMUPOBAHHOCTh YMEHHI KPUTHUECKHU aHATU3UPOBATh XUMUYECKYIO WH(OPMALINIO, TIOTYy4aeMyko
U3 Pa3HBIX HICTOYHHUKOB (CPEJICTBA MACCOBOM KOMMYHUKalUU, THTepHET U Ipyrux);

c(hopMUPOBAHHOCTh YMEHUN COOJIIOIaTh MPABHIIA YKOJIOTHYECKHU 11ETIECO00Pa3HOTO MTOBEJACHUS B OBITY
U TPYAOBOW JEATEIILHOCTH B IENISAX COXPAaHEHHS CBOETO 3J0POBBS M OKPYXKAFOIIEH MPHPOTHON CpEIbl,
OCO3HaBaTh OMACHOCTh BO3JICHCTBUS HA JKUBBIE OPTraHU3Mbl OMPEICNEHHBIX BEIIECTB, MOHUMASl CMBICT
nokazarenst [IJIK, moscHAT, Ha mpuMmepax cmocoObl YMEHBIIEHHS U TPEJOTBPAIICHHS HX BPEIHOTO
BO3/ICHICTBUS Ha OPTaHU3M UYEIIOBEKA;

JUTSE OOyJaIONUXCSl C OTPAaHWMYSHHBIMA BO3MOYKHOCTSMHU 3JI0POBBSI: YMEHHE NMPUMEHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHHUS BEUIECTB M XUMHUYECKHX SBIICHHIA,

JUTS CIIETIBIX U CAOOBUISMIIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh PEIbe(HO-TOYCUHYIO CUCTEMY
o0o3nauenuii JI. bpaiins s 3anucu XuMudeckux GopMyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabnsie IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
pea p P Bnbanoteka LIOK
1.1 CTPOCHHUS OPTAaHMYECKUX COeAMHEHUN A. M. 3
https://m.edsoo.ru/7f41a636
bytneposa
Hroro mo pazmeny 3
Pa3znen 2. YrieBoaopoabl
21 n 9 Bubnumoteka LLOK
. e/ICJIbHBIC YTIIEBOAOPOIbl — aJTKaHbI
et 4 AOPOA https://m.edsoo.ru/7f41a636
29 HenpenenbHble yrieBoaOpOIbI: aJKEHBI, 6 1 Bnubnmnoteka LIOK
' aJIKaJyeHBbI, aJJKMHBI https://m.edsoo.ru/7f41a636
23 A 2 Bubnumoteka LLOK
: OMaTHUYECKUE YTIIEBOJIOPOIBI
P r AOPOL https://m.edsoo.ru/7f41a636
24 [IpupoIHBIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1 Bnbanoteka LIOK
' uX nepepaboTka https://m.edsoo.ru/7f41a636
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
Bubnnoteka LIOK
3.1 Cnuprel. ®enon 3
p https://m.edsoo.ru/7f41a636
Bubnunoteka LIOK
3.2 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1 H

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Crnoxuble 3¢upbl

Bubanoteka LLOK

3.3 YIaeBozpl 3 https://m.edsoo.ru/7f41a636
Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaiye opraHudeckue coeIMHeHus1
Bubnnoteka LIOK
4.1 AMUHBI. AMUHOKHCIOTEI. benkn 3 https://m.edsoo.ru/7f413636
Hroro mo pazueny 3
Pa3znea S. BeicokoMoieKyJIsipHbIe COeINHEHUS
Bnbanoteka LIOK
5.1 [Tnactmaccel. Kayuyku. Boigokna 2 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne ni/m P Konrpoububie IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenune atomoB. [lepuoguyeckuii 3aK0H 1
Bubnanoteka LLOK
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 3
https://m.edsoo.ru/7f41837c
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 4 Bubnunoteka LLOK
' BEIIECTB https://m.edsoo.ru/7f41837c
Bubnnoteka LOK
13 XHUMUYECKUE PCaKIuu 6 1 1
peaxl https://m.edsoo.ru/7f41837c
Hroro mo pazueny 13
Pa3nes 2. Heoprannyeckasi XuMust
Bubnunoteka LLOK
2.1 MerTanasl 6 1
https://m.edsoo.ru/7f41837c
Bubnunoteka LLOK
2.2 Hemeramnsr 9 1 1
https://m.edsoo.ru/7f41837c
23 CBs13b HEOPTAaHUYECKUX W OPTAHMUECKUX 5 Bubnunoteka LLOK
' BEIIECTB https://m.edsoo.ru/7f41837c
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
Bubnunoteka LLOK
3.1 XUMHS U )KU3Hb 4
https://m.edsoo.ru/7f41837c
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

Ne Kont- Ipakru- Aara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka usyue-
n/n Bcero = posbHbIE — YeCKHe st o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
1 [Ipenmet oprannyeckoil XuMuu, €€ BOSHUKHOBEHUE, 1 bubnunoteka LOK
pa3BUTHE U 3HAYCHUE https://m.edsoo.ru/7f41a636
2 Teopust cTpoeHUs OPraHUYECKUX COeTUHEHUN A. M. 1 Bnbnnoteka LLOK
bytieposa, €€ OCHOBHBIE OJIOKEHHUS https://m.edsoo.ru/7f41a636
[IpencraBienue o knaccupUKay OpraHUu4eCKUX
3 BGII)IICCTB. Homenkiatypa %)CI/ICTeMaTI/IIDIIGCKaﬂ) 51 1 bubanorexa LIOK
https://m.edsoo.ru/7f41a636
TPUBUAJIbHBIC HA3BAaHUSI OPTaHUYECKUX BELLECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKAN PsiL 1 bubnorexa LIOK
https://m.edsoo.ru/7f41a636
5 MertaH 1 3TaH — IPOCTENIINE IPEACTABUTEIN 1 Bubnunoteka LIOK
aJIKaHOB https://m.edsoo.ru/7f41a636
6 AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 bubnorexa LIOK
’ https://m.edsoo.ru/7f41a636
v OTUiEH U NPONWIEH — NpoCTeine 1 Bnubanoteka LLOK
MPEICTaBUTENHN ATKEHOB https://m.edsoo.ru/7f41a636
8 [TpakTrueckas padota Ne 1. «I[lomyuenue sTuiaeHa u 1 1
U3Y4YEHHE €r0 CBOMCTBY
9 Anxanuensl. byraauen-1,3 u meTmiOyraauen-1,3. 1 Bubnaunoteka LIOK
[TonyuyeHnne CHHTETHYECKOTO KaydyyKa U PE3UHBI https://m.edsoo.ru/7f41a636
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTMUYECKUH Psil. AETHIIEH — IPOCTEUILINI 1 bubaorexa LIOK
https://m.edsoo.ru/7f41a636
MIPeICTaBUTENb aJIKUHOB
11 Beluncienus no ypaBHEHUIO XUMHYECKON PEaKLIUU 1
12 Apenbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD apeHOB 1 bubanorexa LIOK

https://m.edsoo.ru/7f41a636
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['eneTnveckas CBsI3b yIiI€BOOPOIOB,

Bubnunoteka LLOK

13 IIPUHAUICKALIUX K Pa3IMYHBIM KJIaccaM https://m.edsoo.ru/7f41a636

[IpupoiHbIE ICTOYHUKH YIJIEBOJIOPOIOB:
14 MIPUPOJIHBIN Ta3 U MONMyTHbIC He(PTSIHBIC Ta3bl, HEPTH bubnmotexa LOK

B https://m.edsoo.ru/7f41a636

U IPOAYKTHI €€ epepaboTKu

IIpupoHbIE UICTOYHUKH YIIIEBOIOPOIOB:
15 MIPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHBIC Ta3bl, HEPTH bubanorexa LIOK

i https://m.edsoo.ru/7f41a636

U IPOAYKTHI €€ epepaboTKu
16 KonTpomnpHas pabota mo pazueny «YriaeBoI0pOIb
17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: METAHOJI U Bubnunoteka LIOK

ataHoi. BomopoaHas cBs3b https://m.edsoo.ru/7f41a636
18 MHOroaToOMHbIE CIIUPTHI: STUIICHIIUKOJIb U Bnubnnoteka LLOK

TJIULEPUH https://m.edsoo.ru/7f41a636
19 @DeHo: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U Bubnnoteka LIOK

XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/7f41a636
20 AJnbpaeruasr: (l)opMaan[eer[ " alueTalbICTUuI. Bubnunoteka LLOK

AneToH https://m.edsoo.ru/7f41a636
21 OHOOCHOBHBIE TIPEIeNIbHBIE KAPOOHOBBIE KUCIIOTHI: Bnbnnoteka LLOK

MypaBbUHas U YKCyCHas https://m.edsoo.ru/7f41a636
99 ITpakTruyeckas padora Ne 2. «CBoicTBa pacTBOpa Bubnvoteka LIOK

YKCYCHOM KHCIIOTBI» https://m.edsoo.ru/7f41a636
23 CreapuHOBas U OJIEMHOBAsI KUCIOTHI, KaK Bubnunoteka LLOK

MIPEJICTAaBUTEINN BBICIIMX KAPOOHOBBIX KUCIOT https://m.edsoo.ru/7f41a636
24 Mpbuta Kak cOJIM BBICIITUX KapOOHOBBIX KUCIIOT, UX Bubnnoteka LLOK

MOIOIIIEe ACHCTBUE https://m.edsoo.ru/7f41a636
o5 CroxHble 3¢upbl KaK MPOU3BOAHBIE KAPOOHOBBIX Bubnnoteka LLOK

KUCIOT. ['Mapoan3 cliokHbIX 3(UPOB https://m.edsoo.ru/7f41a636
26 XKupsl: ruaponus, npuMeHeHue, OnoJornuecKas Bnbnnoteka LLOK

pOJIb KUPOB https://m.edsoo.ru/7f41a636
97 VYrneBonpl: cocTaB, Knaccudukaius. Baxknenmme Bubnunoteka LLOK

MPEJCTaBUTEINN: TIIIOK03a, (PPYyKTO3a, caxaposa

https://m.edsoo.ru/7f41a636
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Bubnunoteka LLOK

28 Kpaxmain # 11e10/103a KaK IPUPOIHBIE OIUMEDEI 1
p H pHpoa p https://m.edsoo.ru/7f41a636
KonTponpHas pabota mo pazueny
29 «Kucnopojacoaepxaiiyue opraHuuecKme 1
COEIMHEHHUS
Bubnnoteka LLOK
30 AMUHBI: METHJIAMUH U aHUJINH 1
https://m.edsoo.ru/7f41a636
AMHMHOKHUCIIOTHI Kak aM(OTEepHbIC OPTaHNYECCKUE
Bubnnoteka LLOK
31 COEIMHEHNS, UX OMOJIOTMYECKOE 3HAUCHHE. 1
https://m.edsoo.ru/7f41a636
Ilerrtuabl
32 benku kak npupoHbIE BBICOKOMOJIEKYJISIPHBIE 1 Bnubnnoteka LLOK
COETUHEHUSI https://m.edsoo.ru/7f41a636
33 OCHOBHBIE OHSITHSI XUMHH BEICOKOMOJIEKYIISIPHBIX 1 Bubnunoteka LLOK
COCIMHEHHNH https://m.edsoo.ru/7f41a636
34 OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX 1 Bubnunoteka LLOK
coennHenuil. [inactmMaccsl, Kaydyku, BOJJOKHA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KIIACC

KoaudecTBO 9acoB

Ne Hara
Tema ypoka KonT- Mpakru D/IeKTPOHHBIE IH(PPOBHIE
n/n Bcero usyue
POJIbHBIE  -YeCKHe o0pa3oBaTe/ibHbIE PeCypChl
HUSA
padoThI padoTshI
1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS 1 Bubnunoteka LIOK
KOH(UTypaIys aTOMOB https://m.edsoo.ru/7f41837c
Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema
Bubnnoteka LOK
2 XUMHYECKUX 31eMeHTOB [l. 1. MeHneneera, ux 1
N . https://m.edsoo.ru/7f41837c
CBA3b C COBPEMEHHOM TEOPHUEIl CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB M UX COCAMHEHUH 10 TPYIINaM U
3 3 1 Bubnnoteka LOK
rnepuojaM. 3Ha4YE€HHUE MEPUOIUYECKOTO 3aKOHA U
P p https://m.edsoo.ru/7f41837c
CHCTEMBI XUMUYeCKUX 3yieMeHTOB J[.. MenneneeBa
B Pa3BUTUU HAyKU
Crpoenue BemiecTBa. XUMHUYECKast CBSI3b, €€ BUJIBI;
. Bubnunoteka LLOK
4 MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U. 1
https://m.edsoo.ru/7f41837c
Bonopoanas cBsizb
BanentHocTh. DnekrpoorpunareabHocTh. CTENEHb
Bubnnoteka LLOK
5) OKHcieHus. BemecTsa MOJIEKYISIPHOTO U 1
https://m.edsoo.ru/7f41837c
HEMOJIEKYJISIPHOTO CTPOCHUS
[TonsiTue o nucnepcHbIx cucremax. IcTuHHbBIE U
6 M 1 Bubnnoteka LLOK
KOJUIOUJIHBIE pacTBOPBL. MaccoBas J10J1sl BEIIECTBA B
p P https://m.edsoo.ru/7f41837c
pactBope
Krnaccudukanus 1 HOMEHKIATypa HEOPraHUIECKUX
. Bubnunoteka LLOK
7 coenruHeHM. ['eHeTnyeckas CBsI3b HEOPraHUYECKHUX 1
https://m.edsoo.ru/7f41837c
BEILIECTB, Pa3IUYHBIX KJIACCOB
Krnaccudukanusa XuMHUecKUX peakliuii B
8 HEOPTraHUYECKOW W OPraHUYECKON XMMHUH. 3aKOH 1 Bnbnnoteka LLOK
COXpaHEHHUsI MACChI BELIECTB; 3aKOH COXpaHEHUs U https://m.edsoo.ru/7f41837c
MIPEBPAIICHUS IHEPTUU TPU XUMHUECKUX PEAKIIHIX
9 CxopocTts peakiiuu. OOpaTuMbie PEaKIIui. 1 Bubnunoteka LIOK

XHUMHUYECKOE paBHOBECHE

https://m.edsoo.ru/7f41837c
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[Tpaktuyeckas padora Ne 1. «BrnusHue pa3inndHbIX

Bubnnoteka LOK

10
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKITHID) https://m.edsoo.ru/7f41837c
DIIEKTpOJIMTHYECKAs Aucconuanus. [lonarue o
11 BOZOpOHOM Iokazarene (PH) pactBopa. Peakuuu Bubnunoteka LIOK
MOHHOTO oOMeHa. ['Maponu3 opraHuvecKkux u https://m.edsoo.ru/7f41837c
HEOPraHUYECKHUX BEILECTB
OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.
Bubnnoteka LLOK
12 [TonsiTHe 00 7EKTPOIM3E PACIIIABOB U PACTBOPOB
N https://m.edsoo.ru/7f41837c
cojen
13 KonTponbnas pabota no pazneny «Teoperndyeckue
OCHOBBI XUMHH
Meraiubl, ux nosioxenue B [lepuoanueckoit
14 cucteMe xuMuueckux snemenToB . . Meneneesa Bubnunoteka LLOK
1 0COOCHHOCTH CTpOeHHUs aTroMoB. O01IHe https://m.edsoo.ru/7f41837c
(hU3UYEeCKre CBONCTBAa METAJIIOB
15 CrnnaBel METaIIOB. DIIEKTPOXUMUYECKUH Pl Bnubanoteka LLOK
HaNpsHKEHUHA METAJIOB https://m.edsoo.ru/7f41837c
XUMHYECKUE CBOMCTBA BAXKHEUIITNX METAIIJIOB
. . o . " Bubnunoteka LLOK
16 (HaTpuil, Kanui, KanbIHii, MAaTHUN, ATFOMUHHIA) U UX
N https://m.edsoo.ru/7f41837c
COCIMHEHMI
17 XHUMHUYECKHE CBOWCTBA XPOMa, MEAU U UX Bubnunoteka LLOK
COEJIMHEHU I https://m.edsoo.ru/7f41837c
18 XuMHYECKHE CBOMCTBA IMHKA, KeJle3a U UX Bubnunoteka LLOK
COCTMHCHHI https://m.edsoo.ru/7f41837c
19 IIpakTuyeckas padora Ne 2. "Perienue Bubnvoteka LIOK
AKCIEPUMEHTAIBHBIX 337a4 10 Teme «MeTtamib»" https://m.edsoo.ru/7f41837c
Hewmeramnsl, ux nonoxenue B [lepuonnueckon
Bubnunoteka LLOK
20 CHCTeMEe XMMHYECKHX 31eMeHTOoB /. 1. MeHaeneeBa
https://m.edsoo.ru/7f41837c
1 0COOCHHOCTH CTPOCHUSI aTOMOB
®u3nYecKre CBOMCTBA HEMETAIIOB. AJIJIOTPOIIHS
21 ( Bubnunoteka LLOK
HEMETAJUIOB (Ha MpUMEpEe KUCIOPO/ia, CEPhI
PHMED oA, CepEL, https://m.edsoo.ru/7f41837c
docdopa u yraepona)
22 XWMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI H UX Bubanoteka LLOK
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COCIMHEHUN https://m.edsoo.ru/7f41837c

23 XUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux 1 Bubnunoteka LIOK
COCIMHEHH I https://m.edsoo.ru/7f41837c

o4 XUMHYECKHE CBOMCTBA yIJIEpO1a, KPEMHHUS U UX 1 Bubnunoteka LIOK
COCIMHEHHU I https://m.edsoo.ru/7f41837c

o5 IIpuMeHeHNe Ba)XKHEUIINX HEMETAJUIOB U UX 1 Bubnunoteka LIOK
COCIUMHCHUI https://m.edsoo.ru/7f41837c
O06o001meHne U cucTeMaTHU3alys 3HaHUH 110 TEMe

26 «Hemerannely. Berunciaenus no ypaBHeHUSIM 1
XUMUYECKUX PEAKIUNA U TEPMOXUMUUYECKHE PACUETHI

97 [IpakTuueckas padborta Ne 3. «Pemienue 1
SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Hemeransr"»

28 KonTponbhas padota no remam «MeTtauib» u 1
«Hemeramib»

29 Heoprannueckue n opraHu4eckue KUCJIOTHI. 1 Bubnunoteka LIOK
Heoprannueckue n opraHn4eckre OCHOBaHUS https://m.edsoo.ru/7f41837c
AmMoTepHbIe HeOpraHNYECKHe U OpraHNYECKHe

Bubnunoteka LLOK

30 coelMHEeHMs. | 'eHeTnyeckast CBsi3b HEOPraHMUYECKUX 1 hitps://m.edsoo.ru/7f41837¢
Y OpPTaHUYECKUX BELIECTB
Ponp xumMun B 00eciedeHU SKOJIOTHUYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MacCHOCTH, 1 bubsworexa LIOK

https://m.edsoo.ru/7f41837c
Pa3BUTUHU MEAUIUHBI

32 [IpencraBnenust 06 0OMIMX HAYYHBIX PUHIIUIIAX 1 Bubnvoteka LIOK
MIPOMBILIIIEHHOTO MOJYYEHHNsI BAXKHEUIIINX BEIIECTB https://m.edsoo.ru/7f41837c

33 YesoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1 bubnuorera LIOK

https://m.edsoo.ru/7f41837c

34 XUMHUS ¥ 370pOBbE YEIIOBEKA 1 bubnuorera LIOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOTI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

» Xumus / I'abpuensu O.C., Octpoymos U.I'., Cnaaxos C.A., AkunoHepHoe
obmectBo «M3narennctBo «IIpocBemenuer»

METOANYECKHUE MATEPHUAJIBI JIUISA YAUTEJIA

* Xumus / I'abpuensna O.C., OctpoymoB WN.I'., Cnankos C.A., AKIHOHEPHOE
obmectBo «M3aatenbcTBo «lIpocBemenue»

[Toypounsie pazpabotku o xumuu /H.I1. Tpoerybora, MockBa, «Bako»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. OTKpBITBINA KOJIEIK: XUMHUS

Anpec caiira: http://college.ru/himiya/

2. Tlopran pynaamMeHTaIbHOTO XUMHYECKOT0 oOpa3oBanus Poccuun

Anpec caiira: http://www.chemnet.ru

3. Bce s yaurens Xxumuu

INazera "Xumus" uznarenbckoro goma 1-ro centsops. Cait " uay Ha ypok
xumun'". Marepuainsl K ypoky.

Anpec caiita: http://him.1september.ru

4. Poccuiickuii 00111€00pa3oBaTebHbIN TOPTaAT

Anpec caiita: http://experiment.edu.ru

5. XuMmus AJis BceX: WUTIOCTPUPOBAHHBIE MaTE€pPHAaIIbI IO OOILEH,
OPraHUYeCKON U HEOPraHUYECKOU XUMUU

Anpec caiita: http://school-sector.relarn.ru/nsm/

6. Kypnan "Xumus u Xuzns - XXI Bex"

Anpec caiira: http://www.hij.ru

7. Y4eOHUK XUMHH
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Benymwuii /I. M. XKXunun.).

Anpec caitra: http://my.mail.ru/community/chem-textbook/

8. Mup xumuu

Anpec caiira: http://chemistry.narod.ru

9. Bupryanbnasa Xumnueckas [lkomna

Anpec caiira: http://him-school.ru

10. bubmuoreka L1OK https://m.edsoo.ru/7f41a636
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